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Ipexucnonue

IIpeanaraeMblii cGOpHUK cofepkuT cBbiite 2000 3ajad ¢ yKkasaHusMu A1
pelzeHnsi HauboJiee CJA0XKHBLIX U3 HuX. JlocraTouHo LUMPOKMA Bbibop 3afgay Kak Mo
TeMaTuKe, TaK M MO CTENeHW TPYAHOCTU AAeT BO3IMOXKHOCTH MCMOJL3OBATH 3TOT
3aa4HUK KaK s (PU3NYEeCKUX, TaK U /11 MHXKESHEPHO-TEXHNYECKHX CMelHalbHOCTEN
BY30B.

Jasn yno6GcTBa 1 9KOHOMHMHM BPEMEHM Yy4alluxca B Hauaje Kaxjoro pasjaena
JaeTCA CBOJKAa OCHOBHBLIX (POPMYJ HA COOTBETCTBYIOLMA MaTepnal. Popmy.ibi
NMPUBEACHBI, KaK Npapuio, 6e3 NoApoOHbIX MOSCHEHMIA: MpeanojaracTcs, 4To CMbICT
BXOASLMX B HUX BEJWYMH YK€ N3BECTEH CTYAEHTY, MPUCTYNAIOLIEMY K PeLUSHUIO
3anay. [loscHeHus faHbpl /UL B TeX ciydasx, Korjga no TeM WM MHBIM MpPUYUHAEM
MOFYT BO3HUKHYTb HEOPa3yMEHHA.

Bce ¢opMynsl B OCHOBHOM TekcTe U oTBeTax npusefennl B CH, 3a nckiode-
HueM uactu 5 (KsaHToBasi (hu3nka), rae MCHONBb3OBaHa M rayccopa cucrema (CIC).
Hcxoanbie JaHHbIE M YHMCJAOBbIE OTBETHI JaHbl € YYETOM TOYHOCTM 3Ha4YeHWit
COOTBETCTBYIOLIUX BEMUHMH U MPaswi ReCTBUil Hag npubIMXKEHHbIMHM YMCAaMU.

B koHue cGopHMKa gaHa CBOAKA OCHOBHBIX (PU3M4ECKMX KOHCTAHT M CHpPaBOY-
Hbie Tabanubl.

B stoMm n3pnaHum marepunasi cGOPHUKa CYyLIECTBEHHO NEPEKOMNIOHOBAH: MEXaHHKa,
31eKTPOMAarHeTu3M, kosebanus M BOJHbI, OINTHKA, KBaHTOBas ¢usnka W Pusmka
MakpocucTeM. IMeHHO Takoe pacno/ioXXeHne MaTepyana — JIOTMYHO NocjefloBaTe b
HOE M CaMOCOIIAaCOBAHHOE — OTBEYAeT COBPEMEHHON KOHUEMNUMN U3YYeHHs Kypca
obwweil Pu3ukN Kak dyHFaMeHTaNbHOR AMCHHMIMHBEL 3HAYNTENBHO NepepaboTaHbl
OTAe/IbHblE YacTH COOPHMKA, BKJIOYEH PAJ HOBBIX OPUIMHAJIBHBIX 3a/1ad, HEKOTOpPbIE
3a4ayYM MCKMOYMEHbl WM 3aMeHEHbl, BHECEHb! HeoOXoauMble HCApaBJieHUs.

B 3akmodyeHne aBTOp CYMTAET CBOMM [AOJINOM BbIPa3suTh 6JarofapHocTb BCeM
YUTaATENAM, KOTOpPbIE COOOLIMUIM CBOM 3aMeyaHUs MO OTAEAbHbIM 33a7a4aM M TeM
camMbIM crnocoGeTBOBaAN yaydlleHnto cOOpHHKa.

H3nanve atoro cGopHuxa B HacTosllee BpeMs Obl1o Obl HEBO3IMOXHBIM 6e3
noMoluyn HayuHo-TexHuueckoro teHTpa "Biaaguc”, u3asecTHOro cosgareis BbICOKOKJIAC-
CHbIX (PM3WYECKMX TIPAKTUKyMOB [/ BY30B. ABTOpP BecbMa MPHU3HATENEH 3TOMY
LUEHTPY U MepcoHaibHo ero aupexropy B. B. Ceerozaposy, nposBuBLIEMY HCKIIOUU-
TEJbHYIO 3HEPTHIO M M3006peTaTebHOCTh, a TaKXKe MIyfoKoe MoHNMaHue B Heobxoau-
MOCTH M3[JaHHsA 3Toro yyebHoro nocoGus.



Heckonbko coseToB no PELLIEHMIO 3aant

1. Tlpexae Bcero o3HaKOMbTECH ¢ TabAMLAMP NPUIOXKEHUA, TaK Kak pellienune
MHOIMX 3afa4 6e3 Hux HeB03MOXHO. Kpome Toro, coaepxawniics B atux TaGaniax
CAPABOYHbIA MaTepuan 3Ha4YMTEAbHO O6NerYnT Bauly paboTy M CIKOHOMMUT Bpems.

2. Tlpucrynas K pelleHHIO 3a1a4u. XOPOUIG BHHKHITE B €€ CMbIC/ H [I0CTAHOBKY
BOMPOCOR. YCTaHOBHTE, RCE JIM [aHHble, HEOOXOMMMBble [ pelleHus 3agaum,
npusegensl. Hepocratoune RadHble MOXHO HaiiTh B TaGaunax npuinoxenns. Ecan
Mo3BoJaseT Xapaktep 3amauy, ofA3aTeJbHO cAejaliTe CcXeMaTH4ecKitit PUCYHOK,
MNOACHAIOLLUMIA €€ CYUIHOCTh, 3TO BO MHOIHMX CJAy4asX pe3ko obJervact Kak MOouck
pelleHus, Tak M caMo peulleHue.

3. Kaxpyio 3ajady peuiaiite, Xak npapwio, B ofilem siae (1.e. B GyKBEHHBIX
0603HaYeHnax), YToObl McKOMasa BejaudYMHa Oblla BhipakeHa 4Yepes 3ajaHlible
BEINYMHLI. Pelllene B o0lIEM Buje NpuIacT OKOHYATCABHOMY PE3y.’bLTaTy ocodyio
LEHHOCTb, MGO MO3BOMAECT YCTAHOBMTH OMNPEAE/ICHHYIO 3aKOHOMEPHOCTL, IOKa3biBa-
IOIYI0, KAK 3aBUCHT MCKoMad BEAMYMHa OT 3ajlaHHbix BeamunH. Kpome roro, orser,
NOJy4eHHbI# B obuieM BWAE, MNO3BOJAET CYANTh B 3HAYUTEJBHOW CTeNeHn o
NPaBHJILHOCTH CaMoTO pelleHnst (CM. CAeRYIoLMIH TTYHKT).

4. IToryyus pelleHne B o6LLEM BHAe, NPOBEPbTE, MPaBUJbHYIC JIM OHO HMEET
pasMepHocTb. HesepHasa pazMepHOCTb ecth ABHbLINR MPU3HAK OLLUNGOUHOCTI pEeuleHna.
Ecan Bo3moxHo, uccienyiive nosefgeHyue pewieHUs B NpefejbHbIX HacTHBIX Clyvasx.
Hanpumep, kakoit Obl BUA HH KMENO BbIPaKEeHWE s CAJbl TPAaBNTALUOHHOIO
B3AXMOAEHCTBIA MEXTY ABYMS NPOTHKEHHBIMU TeNaMy, C YBEJMIEHUEM PACCTOAHUA
MEX1y TeJaMHU OHO AOJ/DKHO HENPEMEHHO IEPEXOAUTb B  M3BECTHLIA  3aKoH
B3aHMOAEHCTBUA TOYEYHLIX Macc. B npoTHBHOM ciyyae MOXHO Cpasy YTBEpPKAATh:
pelleHue HeBEPHOE.

5. [IpucTtynas K BLIYHCACHUAM, MOMHHUTE, YTO YUC/IOBLIE 3HAYCHUA (PUIMIECKIX
BEJVYNH ABAAIOTCA NpubmixkeHHbiMKU. IlostoMy npu pacdeTax pykosoacTByiTeCh
npasmiaMu AcAcTBrit ¢ npubmxennbiMu ducaamu. B dacTHoCTH, B NOSyYCHHOM
3HAYEHHM BbLIYHCIEHHON BEJWYMHBI HY)KHO COXPAHUTh NOCAEIHUM TOT 3HAK, eANHULA
KOTOPOro €ll€ MNPCBLILIAET MNOTPELIHOCTL BbIYMCACHMH 3TOW  Beanuyuksl. Bcee
crefyomme uHdpbl Hapo OT6POCHTD.

6. TToayuuB 4UC/IOBOI OTBET, OUeHNTEe ero npasgonofobHocTb. Takas oleHka
MOXeT B psage ciyvyaes OOHAPYXNTb OWMOOMHOCTL NOJYYeHHOro peayabTarta. Tak,
HanpuMep, AANLHOCThL [0JeTa OPOLUCHHOTO YEJOBEKOM KaMHA He MOXeT OblTh
nopsagka 1 KM, CKOpPOCTh TeJa HE MOXET OKa3zaTbCi (OJblle CKOPOCTH CBETa B
BaKyyMe ¥ T.IL.



YJactb 1

OHU3UYECKHE OCHOBbI MEXAHHUKH

1.1. KuneMaTnka

® BekTopbl 0603HAYEHBI KUPHBIM HPKPTOM (T, V, &) a UX MOJY/IM ~ CBETJIBIM
KypcuBHbIM Wpndgrom (r, u, a).
® CpenHue BEKTOPbI CKOPOCTH U YCKOPEHUA TOYKM:
(v)=Ar/At, (@=Av/At, (1.1a)
rne Ar — nepemelllenne (NpUpauleHue paguyca-BeKTopa).
® CxopoCTb M YCKOpPEHUE TOUKM:
v=dr/dt, a=dv/d:. (1.16)
® VcKOopeHVe TOYKM B HPOEKLUAX HA KACATEJLHYI M HOPMaib K TPAeKTOPUH:

a =dv /dt, a,=V}R, (1.18)

rae R — paguyc KpMBHM3HBI TPAaekTOpUU B JaHHOH TouKe.
® [lyTb, npoiifleHHbIN TOYKOIA:
s=fudt, (1.1r)
re v — MOOyAb CKOPOCTH TOYKM,

® VrIoBelE CKOPOCTH H YCKOpEHUe TBEPAOro Tesa:

o=de/dt, B=de/d:. (1.11)
® Cefizb MeXIy JMHENHBIMM U YIVIOBBIMHM BeINYUHAMM:
v=[wr], a,=w’R, a =f,R, (L1e)

rae T ~ Pafuyc-BeKTOP PacCMaTpUBAEMOM TOYKM OTHOCHTEILHO NPOU3BOJBLHOM
TOYKM OCH BpallfeHusi, R — paccrosHue TOYKH OT OCH BpaLIEHUs.

1.1. Karep, mBurasicb BHU3 110 peke, 00OrHas IUIOT B IYHKTE A.
Yepes t =60 MHH 1nocjlie 3TOr0O OH NOBEPHYN OGpPaTHO M 3aTeM
BCTPETUJI IJIOT Ha paccrosiHum I=6,0 xM Huxe nyHkta A. Haittu
CKOPOCTb TEYEHHSs, €CJIH IpU [BVXKEHUM B OOOMX HANpaBIICHUAX
MOTOp KaTepa paGoran B OQHOM pexXyMe.

12. Bce 3Be3mpl, B 4YacTHOCTM M HEKOTOpasd 3Be3ga N,
ypansawrcs or CoJHIIa €O CKOPOCTAMM, NPOMOPHUOHANIBHBIMU MX

7



paccrosinuio 8o Hero. Kak 6ymer BbIMIAAETh 3Ta KapTuHa C "TOYKU
3peHusa" 3Be3fibl N?

13. Toyka mnpolia MHOJACBUHY WyTH CO CKOpOCThIO v,. Ha
OoCTaBIIEHCS 4YacTU MYTH OHA I[OJIOBUHY BPEMEHM [BUranach CO
CKOPOCTBIO v, @ MOCJIEAHUH Y4acCTOK MpOIIa CO CKOPOCTBIO U,.
Haiitn cpenHiolo 3a BCE BpeMs JBMXXEHMs CKOPOCTb TOYKH.

1.4. Touka JABUXETCA MO NpAMOI B OfiHy cTOpoHy. Ha puc. 1.1
MOKa3aH rpaduk MPOHAEHHOrO €10 MyTU § B 3aBUCUMOCTH OT BpEMe-

HM t. HaiiTu ¢ nmOMOLIbI0 3TOrO rpaduka:
a) CPEJHIOI0 CKOPOCTb TOYKM 3a

S,M BpEMA [(BYMKEHUS:
20 6) MaKCUMaJIbHYI0 CKOPOCTb;
B) MOMEHT BPEMEHHM f;, B KO-
TOpPbIi MTHOBEHHAs CKOPOCTb paBHa
CpenHEl CKOpOCTM 3a IIEPBBIE 1,
0 '/ ’ CEKYH/I.
7 1.5. JIe yactuupl, I u 2, ABM-
XKYTCS € TMOCTOAHHBIMU CKOPOCTAMHU
v, 1 v,. Mx panmycel-BEKTOpbI B
] HayaJbHbIi MOMCHT paBHbl I; U
0 0 2 te 1,. IIpu KakOM COOTHOILEHMH MEX-

RY OTUMHN HETbIPbMA BEKTOpamMu
qacCtubl MCHOBITAKOT CTOJIKHOBEHUE

ApYyr ¢ apyrom?
1.6. Kopabnb ABHXKETCA HO 3KBATOPY Ha BOCTOK CO CKOPOCTBIO
U, =30 xm/fu. C 10ro-BOCTOKa IO YIJIOM ¢ =60° K 3KBaTOpPY JIYET
7

BeTep co ckopocTelo v =15 kmfu. HailtTu ckopocte v’ Berpa

OTHOCUTEJIBHO KOpabiyiss U yron ¢’ MexXmy 5KBaTOpOM M Harpabiie-
HHUEM BETpa B CUCTEME OTCYETa, CBSAI3aHHOI ¢ kopabnem.

1.7. IBa mnnoBL@ HOJIKHBI IIONACTb U3 TOYKU A Ha OJHOM

Oepery pekun B MNpsAMO IIPOTUBOIOJIOKHYIO TOYKY B Ha JpYyrom
Gepery. s 3TOr0 OAMH M3 HUX pelIMil TNEPENbIThb PEKY Mo

npssMOii AB, Hpyroil xe — Bce Bpems AEpXKaTb KypC IEPNEHJMKY-
JIIPHO K TEYEHUIO, a PAcCTOsIHME, Ha KOTOpPOE €ro CHECET, MpoiTn
IIEILIKOM 10 Gepery co CKOpoctbio u. ITpu KakOM 3Ha4€HUM u oba
IJIOBLIA JOCTUTHYT TOYKM B 3a OJIMHAKOBOE BPEMsI, €CJIU CKOPOCTHb
TeYyeHUsA vy=2,0 KM/4 M CKOPOCTh KaXJOro IUIOBLA OTHOCHUTEJILHO
BOJABLI v'=2,5 rkMfu?

1.8. Or GakeHa, KOTOPbIii HaXOAMTCs Ha CEPEAMHE INMPOKOIt
peKu, OTONIIM [Be JIOOKU, A m B. O6e yoAKMA CTAIM ABUTATHCS 110
B3aMMHO NEPHECHIUKYJIAPHBIM NPAMBIM: JIOJKA A — BOONb peku,
a nogka B — nomepek. YnajuBmMCh Ha ORUHAKOBOC pacCrosinue

Puc. 1.1



or OakeHa, JIOAKUA BepHyIuChb 3areM ob6paTtHO. Haiitu oOTHOLUIE-
HUE BPEMEH [BUXEHUA JIOAOK t,/tp, €CIM CKOPOCTb KaXNOi

JIOOKMA OTHOCHUTENBHO Bogbl B N =12 pasa O6onblle CKOPOCTH
TEYEHUS.

1.9. Jlogka JnBUKETCS OTHOCHUTEIIBHO BOABI CO CKOPOCTBIO, B
n=2,0 pa3a MeHblLIEHl CKOpocTH TeyeHUs peku. Ilon xakum yriom
K HalpasJIeHMIO TEYEHMs JIOfKa AOJDKHA JIEPXKaTb Kypc, 4To0bl ee
CHECJIO TEYEHMEM KaK MOXHO MeHbuIe?

1.10. IBa Tema OpOCHIM ONHOBPEMEHHO M3 OJHOH TOYKH:
OfIHO — BEPTUKAJIBLHO BBEpPX, Apyroe — mopg ymioM $=60° «
ropu3oHTy. HayanbHas cKopecTb Kaxmoro Ttema vy=25 m/c. Haittu

paccTtosiHHE Mexay Tejgamu uyepes t=1,70 c.

1.11. [IBa mapuka OGpOCH/IM OJHOBPEMEHHO U3 OJ(HOI TOYKM B
rOPU30HTAJIbHOM HaIlPaBJIEHUN B IIPOTUBONOJIOXHBIE CTOPOHBI CO
ckopoctamu v, =3,0 M/c u v,=4,0 M/c. HaiiTu pacCrosHUE MEXAY
LIapMKaMM B MOMEHT, KOIfla MX CKODOCTH OKaXyTCs B3aMMHO
I1EPHEHIUKYIIAPHBIMU.

112, Tpy TOYKM HAXOAATCA B BEPLIMHAX PaBHOCTOPOHHETrO
TPeyroJIbHUKA €O CcTopoHOit a. OHM HAYMHAKT OJHOBPEMEHHO
JIBUTATbCsl C MOCTOSTHHOM 10 MOJYJII0 CKOPOCTLIO v, MPUYEM IE€pBas
TOYKA BCE BpPEMA JIEPXKUT KypC Ha BTOPYIO, BTOpasd — Ha TPETHIO,
TPETbs — Ha IEPBYI0. Yepe3 CKOJIBKO BPEMEHU TOYKU BCTPETATCA?

1.13. Touka A ABMXETCS PABHOMEPHO CO CKOPOCTLIO U Tak, UTO
BEKTOP V BCE€ Bpemsi "HaueneH" Ha TOYKy B, KOTOpas IBUXETCS
MPAMOJIMHEIHO U PaBHOMEPHO CO CKOpPOCTBI 4 < v. B HavalbHbIi
MOMEHT V1u M pacCTOsiHUE MexXAy TodkamMu paBHO [. Yepes
CKOJIBKO BPEMEHU TOYKH BCTpPETATCA?

1.14. Tloe3n mnuubl I =350 M HauyMHAET OBUraTbCA M0 IPAMOMY

NyT¥ C yckopeHueMm a=3,0 cM/c?. Yepes =30 ¢ mocie Havana
ABUXXEHNSA BKJIIOYUIIM MPOXEKTOP JIOKOMOTUBA (cobbitue 1), a uepes
©=60c MoCi€e 3TOr0 — CUTHAJILHYK0 JIaMIly B XBOCTE IIO€3Jia
(coGerTne 2). Haiith paccrosHue MeEXIY TOUYKaMM, B KOTOPBIX
NPOM3OLIIIA 3T COOBITHA, OTHOCUTENIBHO MOJIoTHa poporu. Kak u
C Kakol CKOPOCTBbIO [JOJDKHA MEpeMElaThCsd HekoTopass K-cucrema
oTcyeTa, 4ToOBI 00a COOBLITUS NPOU3OILUIIM B HEH B OQHOM TOouke?

1.15. Kabuna nudra, y KOTOpPOil paccrosiHue OT Ioja [0
noTosika 2,7 M, Hayasa NOAHUMATLCA ¢ yckopeHueM 1,2 m/c’. Yepes
2,0 ¢ mocne Havana MogbeMa C MOTOJIKAa KaOMHbI CTall Mnajarb OOJT.
Haiitu:

a) BpemMs CBOOORHOrO majeHust 60JTa;

0) mepemellieHne M MyTh GONTAa 32 BpeMsi CBOGOMHOIO MajieHus
B CHCTEME OTCYE€Ta, CBA3aHHOM € HIaxTON Judra.



1.16. JBe yacTULbl ABMXKYTCA C NOCTOSAHHBIMM CKOPOCTSMH U
U v, N0 ABYM B3aUMHO IEPNEHAMKYIAPHBIM NPAMBIM K TOYKE HX
nepeceyenuss O. B MomeHT =0 4YacTHIbl HaXOAWJIIUCh Ha
paccrosamax I, u I, ot Touku O. Yepes CKOJIBKO BPEMEHM IOCIIE
3TOTO PacCTOSHHE MEXIy 4YacTMIlaMHM CcTaHeT HauMeHbuium? Yemy
OHO paBHO?

1.17. s nynkra A, Haxojsugerocss Ha 1uocce (puc. 1.2),
HEOOXOMUMO 3a KpaTdaiilliee BpeMst IONACTb HAa MAaIIWHE B JIYHKT

B, pacnosioxeHHbIl B 1oje Ha paccTosgHMM [ oT miocce. Ha kakom
PaCCTOSAHUM OT TOUKU D CIEeOyeT CBEpHYTHL C ILOCCE, ECNIM CKOPOCTb
MAallUMHBL 110 NMOJIO B 1 Pa3 MEHBIIE €€ CKOPOCTH 110 H1occe?

A ¢ /) Uy
\ 1
\\\ 0
N 11 2] 3] 4N\S 6 /7 ¢
\ -1
g -2
Puc. 1.2 ' Puc. 1.3

118, Toyka ABMKETCA BJOJIb OCHM X CO CKOPOCTBIO, TPOEKLUs
KOTOpOH v, kak (PYHKIMsA BPEMEHM OIMCHIBAETCS IPadUKOM Ha
puc. 1.3. B momenT t=0 koopaunara Touk#u x=0. W3o6pasurs
[IpUMEpHBIE TPa@MKH 3aBUCHMOCTER YCKOPEHMs 4@, KOOPDOUHATBI X
4 NPOHAEHHOIO IyTK § OT BPEMEHU.

1.19. 3a Bpema t =10,0 ¢ TOYKa NPOLLJIA IOJIOBUHY OKPYXKHOCTH
panuyca R =160 cM. HaiiTh 3a 310 Bpems:

a) cpejHee 3HAYEHME MOIYJsI CKOPOCTH;

6) MOOyNbL CPEAHEro BEKTOpA CKOPOCTH;

B) MOMY/lb CPEJHEr0 BEKTOpa IOJIHOIO YCKOPEHMs, €Ciud
TaHT€HIUAJIbHOE YCKOPEHUE IOCTOSIHHO.

1.20. Papuyc-BekTop 4YacTuIlbl MEHSETCS CO BPEMEHEM t TIO

3akOHy r=bt(l -at), rme b — NOCTOAHHBIA BEKTOp, & — IOJIO-
JKUTENbHasA nocrosHHas. Haiiru:

a) CKOPOCTb M YCKOPEHWE 4acCTUlbl Kak (PyHKLMMA 1;
6) BpeMs, uepe3 KOTOPOe 4acTHIa BEPHETCH B MCXORHYIO TOUKY,
M MPOMIEHHBIA NPU 3TOM MYTh.

121. B momenT =0 wacTuila Bbillila W3 Hadajia KOOPAUHAT B
HOJIOKUTENIBHOM HaIpaBJieHnM Ocu x. Ee cKOpPOCTb MEHSAETCH co
BpeMeHeM ¢ Kak Vv =v,(1-1/t), Ie v, — Haya/lbHasi CKOPOCTb, ee
MOIy/b U, =10,0 cM/c, © =5,0 c. Haittu:
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a) KOOpAMHATY X 4acTULbl, Korga t=6,0, 10 u 20 c;
6% MOMEHTB! BPEMEHH, KOrfna wYacTuua Oymer HaxOQUTBCSA Ha
paccrosHun 10,0 ¢cM OT Hayaja KOOpAMHAT.

1.22. Yactuua ABHKETCS B [MOJIOXKMTEILHOM HAINpaBJIEHUH OCH
X TakK, YTO €€ CKOPOCTb MEHSAETCS IO 3aKOHYy o =ayXx, The o —
MOJIOKUTEJIbHAS NMOCTOsAHHasA. B MOMEHT ¢ =0 yacTula Haxonunach

B TOouke x =0. Haiitu:
a) ee CKOPOCTb M YCKOpPEHME KaK (PYHKIIMH BpPEMEHH;
0) CpPEeHIOI CKOPOCTH 3a BpEMsA, B TeYEHile KOTOPOro OHa

[poitAeT NEepBbIE § METPOB NYTH.
1.23. To4ka ABMXKETCA, 3aMEJIASICh, NIO MPAMONA C YCKOPEHUCM,

MOJY/Ib KOTOPOTO 3aBMCUT OT €€ CKOPOCTH U Kak a4 = ay/v, rie a —
nocrosinHasg., B HayanbHbli MOMEHT CKOPOCTb TOYKM paBHA v.
Kakoit rmyTh OHa IPOHAET A0 OCTaHOBKU M 3a Kakoe Bpema?

1.24. Touka JABUXKETCS B IUVIOCKOCTH Xy IO 3aKOHYy X = «f,
y=8t3 e @ u B — NOJOXUTE/bHbIE NMOCTOSHHBIE, HaiiTu:

4) ypaBHEHHME TPACKTOPUH TOUKM y(X) u ee rpaduk;

6) MOJY/IM CKOPOCTH M YCKOPEHUsSI TOYKM KakK (PyHKUUU ¢}

B) Yronl ¢ MEXAy BEKTOpaMu a U v Kak (OyHKUMIO t.

1.25. Touka ABIKETCS B [IJIOCKOCTU XY IO 3aKOHY X =Asinwt,
y=A(l-coswt), e A M & — IIOJIOXKHUTEIbHBbIC ITOCTOSHHBIE,
Haiitu:

a) ImyTb §, TPOXOAUMBIA TOYKOM 3a Bpemst t;

0) yroym MexKJy CKOPOCTBIO W YCKOPEHUEM TOYKH.

1.26. Yactrua. OBUXETCA B IUIOCKOCTH XYy C  IOCTOSSHHBIM
YCKOPEHUEM 8, IPOTUBOINOJIOXKHBIM NMONOXKXUTENLHOMY HAIPaBJIEHUIO
ocu y. YpaBHeHuWe TPaeKTOpMU YaCTULbI MMEET BUR ¥ = ax - Bx2,
e « u P — noyoxuresabHble 110¢TOsAHHbIe. HaiiTu ckopocts v,
YacTUIbl B Hauyase KOOPAUHAT.

1.27. Hebonpuwioe Tesno Opocuiaud MHOA YIJIOM K FOPU3OHTY C
Ha4yaJbHOIl CKOpOCTLIO V,. Haiitu:

a) nepemereHue Tena Kaxk (PyHKUMIO BpemeHwu, 1 (f);

6) cpemHUil BEKTOpP CKOPOCTH 3a NEPBbIe ¢ CEKYHJ u 3a BCe
BpEMS JIBHXKCHUS.

1.28. Teno Gpocuiim C TOBEPXHOCTU 3€MIM TNOJA YIJIOM & K
TOPU3OHTY € HAYaJibHOW CKOPOCTLIO u,. Haiitu:

a) BpeMsl JIBHIKEHHS,

6) MaKCHMaJ/IbHYI0O BBICOTY TOJ{bEMAa M  TOPU3OHTATIBHYIO
JMaJIbHOCTB IMOJIETA; MPU KAKOM & OHHM PaBHbl JAPYr ApYTY;

B) YpaBHEHME TpaekTopuu y (x), roe y M X — TepeMelieHus
Tena IO BEPTUKAIM M TOPM3OHTAIIM COOTBETCTBEHHO.
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1.29. ITog KakuM YIJIOM K TOPHM3OHTY Hajgo OpOCHUTH lLIapHK,
4TOOBI:

a) paauyc KpMBH3HBI Hayasia €ro Tpaektopuu 6bi1 B n =8,0 pas
60onbille, YEM B BEPUIUHE;

6) LEHTp KPHMBU3HbLI BEPILIMHBl TPAEKTOPMM HaXOQUJICA Ha
36MHOH MOBEPXHOCTU?

130. IIIapuk magaer ¢ HYJIEBOIl Ha4YaJlbHOW CKOPOCTBIO Ha
TIAZIKyI0 HAKJIOHHYIO MJIOCKOCTb, COCTABJAIOILYIO YTOJ1 & C FOPU30H-
toM. [IponereB paccrosinue h, OH yNpyro OTpa3uics OT IMIJIOCKOCTH.
Ha xakoMm paccrossHuUM OT MECTa NafeHUs 11apHK OTPasuTCA BTOPOIl
pas?

1.31. Tlymika # 1enb HAXOASATCA Ha OJHOM YPOBHE HA pacCrof-
Hud 5,1 kM JApyr oT apyra. Uepe3 CKOJIBKO BpPEMEHM CHapsajg C
HayanbHOU ckopocThio 240 M/c gocturHer uenu?

1.32, M3 nmymiku BbIDYCTUNIM TMOCJIEAOBATENIbHO ABa CHapsijia CO
CKOPOCTBIO U, =250 M/c: mepBbiit — nop yrmiom &, =60° K ropusonTy,
BTOPOii — nop yrnom ©,=45° (asumyT oguH u TOT x€). Haiitu
WHTEPBA1 BPEMEHM MEXJy BBICTPEJIaMU, NP KOTOPOM CHapsAabl

CTOJIKHYTCSI APYT C JPYIOM.
1.33. Bosgyuigblii 11ap HadyyHaeT NOJHUMATLCA € MOBEPXHOCTH

3emi. CKOpOCTL €ro mojgbema IOCTOSSHHa M paBHa u,. Bnaropaps
BETPY I1uap INpuoOpeTaeT FOPM3OHTANIBHYI0 KOMIIOHEHTY CKOPOCTH
v,=ay, e o -— [OCTOAHHAdA, y — BbicOTa nogbema. Haiitu
3aBUCUMOCTHA OT BBICOTbI NOXbEMA:
ag cHoca miapa x (¥);
6) MOJNHOrO, TAHreHMAJILHOTO U HOPMAIBLHOTO YCKOPEHUIA 111apa.

134. Yacrua ABMXKETCA B IUJIOCKOCTH Xy CO  CKOPOCTBIO
v=gi+Bxj, e i u j — oprbr oceit x Uy, &« U P — HOJOXHU-
TENBHBIE TOCTOAHHBIE, B HayaJibHbIA MOMEHT 4YacCTUIla HAaXOOMUJIacCh
B Ha4dase koopauHar. Haittu:

a) ypaBHEHUE TPAeKTOPUM 4YacCTHULbI y (¥);

6) paguyc KpPMBU3HbI TPAaeKTOPUM Kak (PyHKLHUIO X.

1.35. Yacruiza A [ABUXKETCS B

7 OIHY CTOPOHY IO  TPAEKTOPUU
4 (puc. 1.4) ¢ TaHreHUMAJIbHBIM YCKO-
&  peHMEM a_=at, IIe @ - MOCTOSH-

7. HBII BEKTOpP, COBNAAaIOLMil IO Ha-
~— IIPaBJIEHUIO C OCBI0 X, a T — OpT,

CBsA3aHHBIA ¢ vyactTuuein A u
HallpaBJIEHHbIA 110 KacaTeJbHOH K
TPAaEKTOPUM B CTOPOHY BO3pacTaHusl

Iyrosoil koopauuarbl. HaliTu cKOpOCTh Yactulbl KaK (PyHKLUIO x,
€CJyIi B TOYKE x =0 €€ CKOpPOCTb paBHa HYJIO.

Ny

Puc. 14
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1.36. Touka ABMXETCA IO OKPYXHOCTH CO CKOPOCTBIO U = ot
re o =0,50 M/cz. HaiiTu ee nonHoe yckOpeHME B MOMEHT, Korga
oHa npoiiger n =0,10 QNIVHBI OKPY>XKHOCTH IIOCJIE HAYaJla J{BYKEHHUSI.

1.37. Touka gBUXXeTCH, 3aMEJISSACh, 10 OKPY>KHOCTH pajiuyca R
TaK, YTO B KaXIblii MOMEHT €€ TaHTeHI[MAJIbHOE ¥ HOPMAaJIbHOE

YCKOPEHUsT OfMHAKOBBI 110 MO0, B MOMEHT £ =0 CKOPOCTb TOYKHU
paBHa v,. Haiitu 3aBMCHMOCTD:

a) CKOPOCTM TOYKM OT BPEMEHM M TMPOIIEHHOIO MyTH S,

6) MOJHOrO YCKOpPEHUS] TOYKM OT v U S.

138. Touka pBUXETCA MO [yre OKpYXHOcTuM panmyca R. Ee
CKOPOCTh UNJE, rae s — npoiaeHHslt nytb. Hailtu yron mexuay
BEKTOPAaM# CKOPOCTH U IOJIHOIO YCKOPEHUS KaK (PYHKLUIO S.

1.39. Yactuiia JABMKETCS MO JYre OKPYXXHOCTM paauyca R no
3aKOHy [ =Asinw ¢, rme | — cMelllcHUE U3 HAYAJIbHOTO MOJIOXKEHUS,
OTCYMTBIBAEMOE BIOJIb IyTU, A U »w — IOCTOssHHbIE. HaiiTu nosjnoe
YCKOpeHue d4actuipbl B Toukax [=0 u I=:A, ecnuR=100 cmM,
A=80cM m ©=200c!

1.40. Yactuua ABMXXETCA IO OKPY)XHOCTU pajamyca R. B moment
t=0 oHa HaxoauJachb B TOYKE (O, M Jajiee CKOPOCTb €€ MEHSETCs
cO BpeMeHeM Kak v, =at-Bf% tme @ M B — MONOXUTENLHbLIE
NoCTosiHHbIe. HailTm MOTYNb IIOJNIHOTO YCKOPEHMs YacTUilbl B
MOMEHT, KOIJla OHa CHOBa OKaXeTcs B Touke O.

1.41. Toyka ABMXETCA IO IUJIOCKOCTH TaK, 4YTO €€ TaHreHIu-
allbHOE YCKOPEHUE a =&, a HOpMalbHOE yCKOpeHue a,=PBtf, e o
1 B — MOJOXUTENbHbIE [OCTOSSHHbIE. B MOMeHT f=0 TO4Ka
noxounacb., Haiitu paguyc KpUMBU3HBI R TpaeKTOpMU TOUYKK M €€
IIOJTHOE YCKOpeHME KakK (PYHKIMM IPOMAECHHOTO MyTH §.

1.42. Yacrtuua [ABMXKETCS PpPaBHOMEPHO CO CKOPOCTBIO U IO
IUVIOCKOA TpaekTopuu Yy (x). HailTm yckOpeHuMe 4YacTUbl B TOYKE
x=0 u paguyc KpUBHU3HBI TPAEKTOPMU B ITON TOUKe, €Cjd TPAEK-
TOpUS:

a) mapabona y = ax?; 6) snnunc (x/a)?+(y/B)=1,
rme ¢« u B — IOCTOAHHBIE.

143, Yactuna A [ABWKETCA MO OKPY>KHOCTH
paguyca R =50 cM Tak, YTO €€ pajuyC-BEKTOp I
OTHOCUTENBHO Toukn O (puc. 1.5) nopopauuBaer-
Cd C TMOCTOAHHOR YIJIOBOi CKOPOCTBIO & =

=0,40 pag/c. HaitfTn MOQyNb CKOPOCTH YaCTUILbI,
a TaKke MOAYJIb M HalpaBJIEeHUE €€ I10JIHOTO
YCKOpPEHMS. Puc. 1.5
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1.44. Kosieco Bpaliaercsi BOKPYF HEINOABUXHONH OCHM TaK, 4YTO
YIOJI @ €ro MOBOPOTA 3aBMCUT OT BPEMEHM Kak ¢ =BtZ, e
p =020 pap/c?. Haittm nosnHoe YCKOpeHune a To4ku A Ha obope
KOJIECA B MOMEHT t=2,5 ¢, €CJIM CKOPOCTb TOYKU 4 B 3TOT MOMEHT
v =0,65 m/c.

1.45, CHapsap BbUIETEN CO CKOPOCTHLIO v =320 M/c, cAenas BHYTpU
cTtBonta n=2,0 ob6opora. [InuHa ctBona [ =2,0 M. Cyuras [ABUKEHUE
CHapsa B CTBOJIC PaBHOYCKOPCHHbLIM, HAilTH €ro YIJIOBYIO CKOPOCTb
BpalLlleHHUsl BOKPYr OCM B MOMEHT BbLIETA.

1.46. MarnutHass JIeHTa C KaTyUIKM [POTAIMBAETCA 4epe3

3BYKOCHUMATENL C MOCTOAHHOIM ckopoctelo v. TomumuHa JenTbl
paBHa h. HaiiTu YyIJIOBYI0O CKOpPOCTb KaTyIUKM Kak QYHKIHIO
BPEMEHU t, €CIM B MOMEHT t=0 paguyc BHEHIHETO €104 MarHur-
HOM NeHTh! paBeH R.

1.47. Teepmoe TenO BPAlIAECTCA BOKPYT HEMOABUXHOH OCH 110
3aKkoHy ¢ =at-bt3, e a=6,0 pag/c, b=2,0 pag/c®. Haiitu cpennue
3HAYEHUA YIJIOBO! CKOPOCTU U YIJIOBOIO YCKOPEHMSA 3a IPOMEXYTOK
BpeMeHU OT t=0 J0 OCTaHOBKH,

1.48. TBepaoe TenO HaAYMHAET BPalaThCsd BOKPYI HEMOABLKHOM
OCH C YITIOBBbIM ycKOpeHueM B =otf, rae « =2,0-107% pan/c®. Yepes
CKOJIBKO BpEMEHHM T[OCJIC Hayana BpalleHUss BEKTOp IOJIHOIO
YCKOpEHMsS TIPOU3BOJBLHOH TOYKM Tena OyneT CoCTaBiaATb YIod
¢ =60° C ee BEKTOpOM CKOpoOCTM?

1.49. Tsepnoe TesI0 BpalllacTcst, 3aMeqJIAsCb, BOKPYI HENOA-

BIDKHOI OCHM C YIVIOBBIM YCKOpEeHUEM B ~yw, rie @ — ero ymionas
ckopoctb, HailiTyi CpeAHIOI yDIOBYIO CKOPOCTb T€na 3a BpeEMsd, B
TEYEHHE KOTOPOro OHO OyHeT BpallaTbCst, €CJAM B HAYaJbHbiil

MOMEHT €10 YIVIOBAA CKOPOCTh OblNa paBHA .
1.50. TBepnoe Teno BpaulacTcs BOKPYT HEMOABHIKHONH OCM Tak,

YTO €r0 YIJIOBasi CKOPOCTh 3aBHUCUT OT yIJia MOBOPOTA ¢ [0 3aKOHY
W=Wwy-ap, MNE ®; H a — TOJOXUTEJILHbIE MOCTOsANHHbIE, B
MOMEHT t=0 yron ¢ =0. Haiitu 3aBucuUMOCTH OT BpEMEHH:

a) ymia MoBopoTa; 0) yITIOBO# CKOpPOCTH.
1.51. Tsepaoe Teno HaYMHaET BpaLIaThbCs BOKPYT HEIOABMKHOM

OCH C YIJIOBBIM YyckopeHuem B =B,cose, rae B, — I110CTOAHHBII
BEKTOpP, ¢ — YIroJl MOBOPOTa M3 Ha4yaJbHOro nonoxenua. Haittu

YIJIOBYK0 CKOPOCTB Te€jla B 3aBUCHMMOCTH OT yrina ¢. V3o6pasuth
rpaduk 3TOH 3aBUCUMOCTH.

1.52. Toyka A HaxogutTcsa Ha 060je Komneca paaumyca R =0,50 M,
KOTOPOE KaTUTCA 6€3 CKOJILXEHMS 10 NOPU3OHTANLHOMN IMOBEPXHOCTH

co ckopoctsio v =1,00 M/c. Haiitu:
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a) MOIYyJb M HalpaBNC€HHE YCKOPEHHUS TOYKH A;
6) MOJNHBIA NyTb S, NPOXOAUMBIN TOYKOl A MeXITy HAByMsA
NoCJIenOBaTeIbHLIMH MOMEHTAaMM €€ KacaHUs MOBEPXHOCTH.

1.53. lllap papguyca R=10,0 cM KaTutcA
0€3 CKONbXXEHUS M0 TOPU3OHTAJILHOM MIIOCKOC-
TH TaK, YTO €ro LEHTP ABMXETCA C MOCTOSH-
HBIM  YCKOPEHMEM a =250 cm/ct. Yepes
t=2,00 ¢ mocJjic HavYana ABMXKEHUA €ro MoJio-
XKeHue cooTBercrBYeT puc. 1.6. Haiitu:

a) ckopocru Touek A u B;
6) ycxopenusa touek A m O.

1.54. Ilunupap xatntca 6e3 CKOJIbXKEHUA Pre. 1.6
110 TOPM3OHTAIbLHOM mlockoctn. Pamwyc nu-

AuMHppa paBeH r. HailiTy pajivyCbl KPUBM3HBI TPACKTOpHI TOYeK A
u B (puc. 1.6).

1.55. Isa TBEpAbIXx TEJla BPALLAIOTCsA BOKPYT HENOIBMKHbBIX
B3aUMHO NEPIEHANKYIJISIPHBIX MEPECEKAIOLUXCS OCeil ¢ MOCTOSHHbI-
MU YIJIOBBIMU ckopocTsmMu o, =3,0 pam/c u «,=4,0 pag/c. Haiitu
VITIOBYIO CKOPOCTBL M YTJIOBOE YCKOPEHHME OIHOTO TeJia OTHOCHUTEIIHLHO
IpYTOro.

1.56. TBepoe TeNO BpAaLIAETCA C YITIOBOH CKOPOCTBIO @ =
=ati+bt?j, rne a=50pag/c’, i m j — oprol oceil x u y.
Haiitu yronm « Mexjpy BEKTOpaMu YIIIOBOTO YCKOpeHUd B u @ B
MOMEHT, korga B = 10,0 pag/c?.

1.57. Kpymblif KOHYC ¢ YIJIOM [OJypac-
TBOpa & =30° u paaumycoM OCHOBaHUA R =

=5,0 cM KaTUTCR paBHOMEPHO ©€3 CKOJIb-
KEHUSA MO TOPU3OHTAJBHOH NJIOCKOCTH, Kak
rnokasaHo Ha puc. 1.7. BepiuuHa KOHyca

3aKpenjicHa LIApHUPHO B Touke O, KoTopas

HaXOAUTCA Ha OJHOM YPOBHE ¢ TO4Ykoii C —
LEHTPOM OCHOBaHMA KOHyca. CKOPOCTh TOYKMU

C paBHa v =10,0 cm/c. Haiitn mopynu:
a) ymIoBOil CKOPOCTH KOHYca; ) YIVIOBOTO YCKOPEHMSI KOHYycCa.
1.58. Tseproe Te0 BpamjaeTcss C IMOCTOSIHHOM YITIOBO# CKO-
pocTbio w,=0,50 pam/c BOKPYr rOpM3OHTaIbLHOR ocu AB. B MomeHT
t=0 ocb AB HauyanM NOBOpPa4YUBAaTb BOKPYr BEPTUKANU C IOCTOSH-
HBIM YITIOBBIM yCKOpeHuem B,=0,10 pag/c2. Haittu Moaynn yriopoit
CKOPOCTH M YIJIOBOrO YCKOpPEHHMs Tena 4depe3 t=35 c.
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1.2. OcHOBHOE¢ ypaBHeHHE JAMHAMHUKH

® OcHoBHOe ypaBHeHHe AMHAMUKM (BTopoil 3akoH HbloToHa):
mdv/dt=F. (1.2a)

® 370 Ke ypaBHeHHe B MPOEKUMAX HA KacareslbHYI0 M HOpMalb K TPacKTOPHH
TOYKH:

mdv_[dt=F,, mv’[R=F,. (1.26)

© VpaBHenue [MHAMUKM TOYKM B HeuMHepuuaubHoil K'-cMcreMe oTcyera,
KOTOpasi BpallaeTcs ¢ NOCTOSHHON YIVIOBOH CKOPOCTHIO @ BOKPYT HEMOABMXKHOM OCH:

ma' =R+mw?R +2m[v'e], (1.28)

rme R — papnyc-BexTop TO4YKM OTHOCHTE/BHO ocu Bpaluenus K'-cucremst.

1.59. YacTuua ABMXKETCA BOOJIb OCH X IO 3aKOHy X =at?- Bt
e ¢ U P — TNOJNIOXUTENILHBIE NOCTOAHHBIE, B MOMEHT =0 cuiia,
HEeACTBYIOIasA Ha 4YacTUly, paBHa F,. Haiitm 3nauenuss F, cuibl
B TOYKAxX MOBOPOTa M B MOMEHT, KOIJia 4aCTUIla OHNAThH OKAXKETCA
B TO4UKE X =0. .

1.60. HaiftTu MoOysib M HamnpaBJjieHHE CUJIbI, NEHCTBYIOLEH Ha
YacTUIy MacChl m IPU €€ JBVIKEHHUM B IIJIOCKOCTH Xy IO 3aKOHY
x=Asinwt, y=Bcoswt.

1.61. Ha rnagkoit ropn30oHTaJIbHOI MOBEPXHOCTH HAaXOAATCA JiBA
O6pycka macc m; u m,, KOTopble coeguHeHbl HUTHIO. K Gpyckam B
MOMEHT ¢ =0 MPWIOKWIM CHJIbI, IPOTUBOIOJIOXHO HaNpPaBJIEHHbIE
M 3aBUCALIME OT BpEMEHM Kak F,=a t u F,=a,t. Haiitn, 4epes
CKOJIBKO BPEMEHU HUTH IIOPBETCS, €CJIM CHJIA HATSXKEHUs] Ha pasphbiB
paBHa F_.

1.62. AspocraT Maccbhl m =250 KI Ha4aJl ONYyCKaTbCsA C yCKOpe- -

HueM a =0,20 m/c2. Omnpenenutb Maccy 6asuiacta, KOTOPbIil CIIEXyeT
cOpocuth 3a 6OpPT, YTOOLI a’3pOCTAT MOJIYYWISI TAKOE XE YCKOPEHUE,
HO HaINpaBJIEHHOE BBEpX.

1.63. B ycranoeke (puc. 1.8) mac-

y ) Cbl TEJl PaBHBI M,, M, W M,, MAaccbl
% : l ~ 6JI0Ka M HUTEH MPEHEGPEXMMO MaJibl

7 7 ¥ TpeHusi B Gioke HeT. Haiitu ycko-

7 peHue a, C KOTOPbIM OIYCKaeTcs

TENO m,, ¥ CWIY HATXCHUA HUTH,
CBA3LIBAIOILEN TENa m, U m,, €Ciu

Puc. 1.8
K03 duIeHT TpEHUA paBeH k.
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1.64. Ha HaKJIOHHYIO IJIOCKOCTb, COCTAB-
IAOULYIO YTOJI & C rOPU30HTOM, ITOMECTHUIIU
nBa Gpycka I u 2 (puc. 1.9). Maccbl 6pyckoBm,
U m,, KO3PPUUMEHT TPEHUsT MEXITY IUIOC-
KOCTBIO M 3TUMM Opyckamm k, m  k,, npu-
4eM k;<k,. Haiitu:

a) CuJIy B3auUMOJEHCTBUA MEXTY Gpycka-
MM NpU JBIKCHNU;

6) yron «, Ipu KOTOPOM CKOJBbXEHUA He Gyner.

1.65. HeGonpliloe T€10 MyCTUIM BBEPX 1O HAKIOHHOI IJIOCKOC-
TH, COCTaBJIAOIIEl yron «=15° ¢ ropusonrom. Haittu kosdpdunu-
€HT TPEHMs, €CJIM BpeMs NOAbEMa Tena OKazanock B 1 =2,0 pasa
MEHBILIE BPEMEHU CITYCKA.

1.66. 111aitby rmomecTUIIM Ha HAKIOHHYIO IJIOCKOCTb, COCTaBIIAI0-

myto yron «=10° ¢ ropusonrom. Ecim miajibe coobmuTk HEKOTO-
PYI0 HayaJbHYK) CKOPOCTh BBEpX II0 IUIOCKOCTH, TO OHa [0

OCTAHOBKM IIPOXOMAMT ITYTb S;; €CJH K€ COODIUMTH Ty X€ Ha4aJibHyIo
CKOPOCTb BHM3, TO IYTh JI0 OCTaHOBKHM paBeH s,. Haiitn xoaddpunu-
€HT TPEHMs, 3HasA, YTO S,fs,=1=40.
1.67. B ycranoske (puc. 1.10) ussec-
THBI yron &« W Ko3ddunueHr tpeHus k
MEXy TEJIOM m; YW HAaKJIOHHOM mioc-
KOCTbI0. Macce! O510Kka M HUTH IIpeHe-

Ope>kuMO Marnel, TpeHuss B OJIOKE HET.
Buauane o6a Tena HenonsuxkHbl. Haiitu

OTHOLIICHUE MacC m,[m;, Npu KOTOPOM
TEJIO M, HAYHET:

a) omyckarbcs; 6) MOAHMMATBCA.

1.68. Haxnonnas mockocte (cMm. puc. 1.10) cocraBnAer yron
«=30° ¢ ropusonrom. OrHolieHME Macc Ten  myfm =n=2/3.
KoaddpuumeHt TpeHuss Mexmy TENOM m; U IJOCKOCTBIO k=0,10.
Macecnl O70ka w1 HUTHM npeHeGpexxumo Manbl. Hailti Momyinb u
HanpaBJIEHUE  YCKOPDEHHs Tena m,, €CJId CUCTEMA IIpUlIa B
IBIDKEHUE U3 COCTOSIHMS TOKOS,

1.69. Ha rnagkoit TOpM3OHTAIBHONM IIJIOCKOCTH JIEXKHUT [OCKa
Maccel m; U Ha Heit Opycok maccbl m,. K Opycky npuioxuinu
TOPU30HTAJIBHYIO CHJTy, YBEJIMYMBAIOLLYIOCA CO BPEMEHEM ¢ TIO
3aKOHy F =atf, rme « — nocrosgHHas. Haiitu 3aBucumoctm or ¢
YCKOpeHuil RoCKM a, M Opycka a,, €cinu KO3(PPUUUEHT TpeHUst

MeXay JHOckoii M Opyckom paseH k. HM300pasuTb npuUMEpHbLIE
rpaPuKM 3TUX 3aBUCHUMOCTEH.

Puc. 19

Puc. 1.10

17



1.70. Ha rOpu3OHTaNbLHOI MJIOCKOCTM HAaXOMATCSA JBa TeEa:
Opycok M 3nekTpoMOoTOp ¢ Oarapeiikoit nHa mnopcraBke. Ha ocp
3JIEKTPOMOTOpa HaMOTaHa HHUTb, CBOOOJNHBIA KOHEL, KOTOpOid
coequHed ¢ Gpyckom. Paccrosinue mexay ob6ouMM TejlamMu paBHO I,
x02hPHUMEHT TPEeHUsT MEXIY TeJaMH M IUockocteio k. Ilocrne
BKJIIOYEHUsA MOTOpa OpYCOK, Macca KOTOpPOIre BJBOE (OJIbIlE Macchbl
OpYroro Tena, Hayan ABUIATBCA C IIOCTOSIHHBIM YCKODEHUEM d.
Yepes cKONMBKO BpeMeHMd 0da Tena CTOJKHYTCH?

1.71. Hebonbiuoe TE€I0 m HadUHAET
CKOJTB3UThL MO HAKIOHHOW MJIOCKOCTU U3
TOYKM, PACMOJIONKEHHON HaJl BEpTHKaJbHbIM
yiopom 4 (puc. 1.11). Kosdduuuenrt rpe-
HHUS MEXIY TEIOM Y HAKIIOHHOH I1JI0C-
KOCTho k=0,140. Ilpum Kakom 3HaYeHUU
yria 11 BpEMA  COCKaJIb3bIBaAHUA 63{'116'1‘
HanMeHbILUM?

1.72. 1i1aiiby 11010KMJIM HA HaKJIICHHYIO
IUTOCKOCTh #©  COOOCILUMNM  HAMpPaBJIEHHYIO
BBEPX HA4aJIbHYIO CKOpPOCTh u,. Koacduiu-
€HT TPEHUR Mexny uIaiiboil u niockocTero paBeH k. Ilpu xakom
3HAYEHUU YIVIa HaKJIOHa & uIaiida Mpo#geT BBEPX MO MJIOCKOCTU
HauMeHbluee pacctoguuc? Yemy OHO paBHO?

1.73. Bpycok Maccel m TAHYT 32 HUTb

£ TaK, Y10 OH JIBMXETCA C HOCTOSHHOR CKO-

POCTBIO MO TOPM3OHTANILHON IJIOCKOCTU C

7\ kopdunuuesrom TpeHus &k (puc. 1.12).

m HaiiTu yron «, npu KOTOpOM HaTsXEHUE
T HUTH MUHUMaJILHO. YemMy OHO paBHO?

1.74. Hutp nepekuHyTa 4YEpE3 JIErKuii

Puc. 112 Bpawaiomuiica 6es tpenusa 6nok. Ha of-

HOM KOHUC HMTU NPUKPENIIEH I'PY3 Macchl

M, a 1o p#apyroil cBUCAIOLIEH 4YaCTH HUTH CKOJB3UT MY(PTOYKa

MacCbl m ¢ HMOCTOSSHHBIM YCKOPEHHEM a' OTHOCHUTEIILHO HUTHU.
Haiitn cuiry TpeHus, ¢ KOTOpOil HUThb JIEACTBYET Ha MY(TOUKY.

1.75. Yepe3 650K, NPUKPEIUIEHHBINA X NOTONKY KabuHbl Judra,
NEPEeKUHYTa HUTb, K KOHIIAM KOTOPO# NpuBsi3aHbl IPy3bl Macc m,

u m, Kabuna HauyMHAET NOAHUMATBCA ¢ YCKOpeHUEM a,. Ilpene-
Operasi maccoil Oyoxa, HaWTu:

a) YCKOPEHME Ipy3a m; OTHOCHTEIbHO KaOMHBI;

6) cwry, ¢ KOTOpoif 610K HelicTByeT Ha MOTOJIOK KaOHMHBL

1.76. B cucreme, mnokazaHHoif Ha puc. 1.13, maccer rten
paBHbI m,, m;, ‘m,, TPEHUs HET, Macchl GJIOKOB mnpeHeSpexumo

Manbl. HaiiTu yckopenue tena m,.

Puc. 1.11
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Puc. 1.13 Puc. 1.14 Puc. 1.15

1.77. C xaKuM MUHUMAJIbHBIM YCKOPEHMEM CIIEYET IIEPEMEIIATD

B FrOpPU30HTAJIBHOM HarlpaBiieHuu 6pycok 4 (puc. 1.14), yrodel Tena
1 n 2 He ABUrajgnCh OTHOCUTENIBHO Hero? Macchl Tejl OfUHAKOBBI,

KO3(ppUIMEHT TPEHUST MeEXY OpyckOM M ODOMMM TenaMu pasBeH k.
Macchl 6510ka 1 HUTU TIpeHEOpPEXXUMO Mallbl, TPEHUA B OJI0KE HeT.

1.78. TIpusme 1, Ha KOTOpOW HaxoguTca Opycok 2 maccCel m,
COOOILIMIIM BJIEBO TOPM3OHTaJIbHOE ycKopeHme a (puc. 1.15). Ilpu
KakOM MaKCHMMAaJIbHOM 3HAa4€HUM 3TOr0 YCKOpeHUA Opycok Oymer
OCTaBaTbCAd CUIE HEMOABMXXHBIM OTHOCUTEIILHO TMpPU3MBbI, €CNHA
KO3(PPUIIMEHT TPEHUST MEXHY HUMU k<ctga?

1.79. Ha ropu3oHTaJIbHOI ITOBEPXHOCTHM HaXOOAWTCA NpusMa 1
Maccbl m; € yriom a (cM. puc. 1.15) m Ha neil 6pycok 2 maccml
m,. IIpeneGperasi TpeHUEM, HANTU YCKOPEHHUE NPU3MBI.

1.80. Ha Tteno Maccel m, JieXallee Ha ITIaIkOi ropy30HTalIbHOM’
[JIOCKOCTH, B MOMEHT ¢=0 Havasa ACiCTBOBaThb CHJIa, 3aBUCANLas
oT BpeMeHM Kak F=kt, tne k — nocrosHHasa. HanpasneHue 3TOif

CUJIbI BCE BPEMS COCTABIIAET YIOJ1 & C TOPU3OHTOM (cM. puc. 1.12).
Haittu:

a) CKOPOCTb Tejia B MOMEHT OTpPbiBa OT TUIOCKOCTH;

6) myTb, NPOMNEHHBIA TEJIOM K 3TOMY MOMEHTY.

1.81. K Opycky macchl m, JjiexalleMy Ha [JIafKOH rOpu3OHTAJIb-
HOM IDIOCKOCTH, HPWIOXKHUIIM IIOCTOSIHHYI0O 1O MOIYJII0 CHITy

F=mg/3. B mnpouecce ero npsAMOJMHERHOIO [BMXKEHUS YIoil o
MEX/Y HalpaBJIEHMEM 3TOH CHJIbI M TOPU30HTOM MEHAIOT 110 3aKOHY

a=ks, rne k — mocroAHHasA, s — NpoiAeHHbIA OpyckoM myTh (U3
Ha4yaJbHOIro nojoxeHus). Haiitu ckopoctb Gpycka Kak (YHKIUIO
yria a.

1.82. HeGonpluoi Mmapuk NOABELIEH K HUTH, BEPXHUH KOHeI]

KoTOpoii B MOMeHT t=0 Hayaqu nepemeilatb. B npouecce gBuKe-
HUA HUTb IIOBOPAYMUBAETCA C MOCTOAHHOM YITIOBOH CKOpOCTBIO

w =0,85 pag/c, a WIapUK ABUXETCA MO TOPU3OHTAILHON MPAMOIL.
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Haiiti cKOpOCTb 1IapMKa B MOMEHT, KOIZa YroJI MEX[Iy HUTbIO U
BepTUKanbplo ¥ =45°.

1.83. Teno maccel m OpocwiM IHORK YIOM K TIOpDU3OHTY C
Ha4yaJIbHON CKOPOCTBIO V. HaiiTh mpupaiuieHue umnysnsca Ap Tena
3a TIEpBbIC ¢ CEKYHJ NBVKEHHUs W MOQYJIb NPUPALLCHUS MMITYJibca
TENA 3a BCE BPEMA ABIDKEHHA.

1.84. Ha nokoAlmyocs YacTUIly Macckl m B MOMeHT f=0
Hayana AeificTBOBATh CWJIA, 3aBUCAINAA OT BPEMEHM [ TIO 3aKOHY
F=br(x-t), e b — MOCTOSAHHBII BEKTOp, T — BPEMs, B TcUCHUC
KOTOpOro feificTByer NaHHasi cuia. Haiitu:

a) MMMYJIbC YacTHLbI NOCIE OKOHYaHMs JAEHCTBUS CUIIbI,

6) myrtb, NpoiiieHHBIA YyacTMEH 3a BpeMsT ACWCTBUsI CHUIIBL

1.85, Yactuua Macckl m B MOMEHT ?=0 HayWHaAET IBUTATbLCA
nox paeiicreueM cwibl F=Fysinws, me F, 1 o — 1ocrosHHbIE.
Haiitmu myTh, nNpOHAEHHBIA dYacTUUER, B 3aBUCHMOCTH OT L.
HN306pa3sutek npuMepHblidl rpaduk 3TOH 3aBUCMMOCTH.

1.86. B MoMeHT t=0 yacTMLla MacCbhl m Ha4yMHaCT ABUTraThCA
nop peiicreuem cuibl F=Fycosw?, e F, u © — mocrosiH-
ubie.CKOJIBKO BpeMeHW vacTulla Oyger MABUTaThea JI0  IIEPBOId
ocraHoBku? Kakoii nyrte ona mpoiiger 3a 370 Bpemsa? Kakosa
MaKCHMaTbHas CKOPOCTh YacCTHI{bl Ha 3TOM IyTH?

1.87. B MoMeHT t=0 yactuie COOOLIMIM HA4aJbHYIO CKOPOCTh
V,, M OHa Ha4yaJjia [BUraTbCA IO JEHCTBMEM CHJIBI CONPOTUBIIEHUS
CpeAnl, MPONOpUUOHANILHOM e¢ ckopoctm kak F=-rv. Haiitu:

a) BpeMs IBIDKEHUS 4acCTHMIbI TOJ IeiicTBUEM 3TOH CHIbI

6) cKOpOCTBb YacCTMIbl B 3aBUCUMOCTH OT NPONHAEHHOIO €10 IIyTH,
a TakKe MHOJHBIH MYyThb JO OCTAHOBKHU.

1.88. Ilynsi, npoGuB [OCKY TONMHBI h, W3MEHUIIA CBOKO
CKOpOCTb OT U, N0 v. HaliTu BpeMs [BWKEHUs ITyiM B JIOCKE,
cYuTasg CUJIy  COIIPOTHBICHUA NPONMOPLUOHANIBHON  KBajgparty
CKOPOCTH.

1.89. HeGonbluoii OpycOK HA4MHAET CKOJIL3UTbL MO HAKJIOHHOI
NJIOCKOCTH, COCTaBAAIOUICH Yo « ¢ ropu3oHToM. Koadduiuenr
TPEHMSI 3aBUCUT OT MNPONAEHHOIO MyTH X HO 3aKOHy k=YX, y —
nocrosinHas., Haiftu nyTh, npoiijeHublil GPYCKOM /10 OCTaHOBKH, U
Er0 MaKCUMaJIbHYIO CKOPOCTbD.

1.99. Ha ropusonTanbHON MJIOCKOCT C KOIPPULUEHETOM TPEeHUs
k nexur Tenmo Maccel m. B MOMEHT t=0 K HEMY NPHIOXKUIN
TOPU3OHTANIBHYIO CHIly, 3aBUCALIYI0 OT BpeMeHu kxak F=br, rne
b — nocrosHHbl BekTOop. Haitth myTh, HpOijeHHbI TeloM 3a
NnepBble ¢ CEKyHH AECHCTBUSA 3TOl CUIBI.
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1.91. Camoner aenmaer "MEpTBYIO NeTI0' paguyca R=500 M c
MOCTOSAHHOM CKOPOCTBIO v =360 kM/u. HaiiTu Bec JIETYMKa MacChbl
m =70 xr B HWOKHEl, BEpXHEH M cpefHed TOUKAX METNIU.

1.92. He6onplioit mapuk Maccbl m, HOABCLUEHHBbIH Ha HUTH,
OTBEJIX B CTOPOHY TaK, YTO HHTb OOpa3oBajia MpPAMOH Yroa ¢
BEPTUKANDBIO, U 3areM ornmyctunu., Haittu:

a) MOAyJib TMIOJIHOTO YCKOPEHHMsI LIapUKa U CMIIy HaTSDKEHUsA
HUTH KaK (PYHKIMU YIJIa €€ OTKJIOHEHWUS OT BEPTUKAJIH;

6) crly HATAXEHUA HUTU B MOMCEHT, KOIZla BEPTUKAbHAs
COCTaBJIAION{asd CKOPOCTH LIapyKa MaKCHMaJlbHA,

B) YroJ1 OTKJIOHGHHMS HUTH B MOMEHT, KOTIa IOJIHOE YCKOpEHUE
HIapUKa TOPU3OHTAJIBHO.

1.93. IIlapuk, MOABEIICHHBIA HAa HUTH, KA4AaETCS B BEPTUKAJILHOM
IJIOCKOCTH TakK, YTO €10 YCKOPEHHsI B KpallHEM M HIDKHEM TOJIOXe-
HUAX paBHBI 110 MOIYJIIO ApYr Apyry. HaiiTu yron OTKJIOHEHUS HUTHU
B KpalHEM IMOJIOXKEHUM.

1.94. TTogBelleHHbIH HAa HUTHM LIAPMK KAa4ae€TCsi B BEPTUKallb-
HOM MJIOCKOCTHM TakK, YTO €ro YCKOPEHUE B HWKHEM IMOJIOXKEHUU

a=4,0 M/c’>. HaiiTu MOAynb YCKOpEHMS IlIapuKa B KpaitHeM IIO-
JIOKEHUM.

1.95. HeGonbuioe teno A HauyumHaeT CKONMb3UTH ¢ BEPHIVHBI
rmagkoit cepbl paguyca R. Haiity yrosn Mexmay BeEpTUKAJIbE) 1
panquycOM-BEKTODOM, XapaKTEPU3YIOUIMM  MO)IOKEHHE TEla 4
OTHOCMTENILHO HEeHTpa chepbl B MOMEHT OTpPbiBa OT HEE, a TAKXe
CKOpPOCTb TE€Na B 3TOT MOMEHT.

1.96. IIpuGop  (puc. 1.16, Bug
CBEpPXY) COCTOMT u3 rnagxoro [-o6pas- -8
HOIO CTEDPXHs, paclOJOXEHHOIO B -
TOPU3OHTAJIBHONH MJIOCKOCTH, U MYQ-
TOYKM A M™Macchl m, COeAUHEHHON
MPY>KMHKOA ¢ TO4kOoH B. 2KecTkoCTb
NpYKMHKM paBHAa x. Bcsi cucrema (
Bpallla€Tcsi C TIOCTOSSHHON yIJIOBOM
CKOPOCTBI0O @ BOKPYT BEPTUKAIbHOIR
ocH, mnpoxopsiieir d4epes Touky O.
HaiitTu  oTHOCUTENILHOE  YIJIMHEHHE
npyxuHkyu. Kak 3aBucdT pesynbTaT OT HaNpaBleHUsi BpalleHus?

1.97. Benocuneauct eer o Kpymioi ropu3OHTaJIbHOMN MIIOIIafd-
ke panuyca R. KoagduuueHT TpeHUsl 3aBUCUT TOJIBKO OT pacCTOs-
HUsL r o ueutrpa O mnomiagku xak k=k,(1-r/R), e k, —
nocroganHada. Haiitu paguyc OKpPYXXHOCTH C IIEHTPOM B TOo4ke O, IO
KOTOPOii BENOCUINENUCT MOXET €XaTb C MaKCUMaJIbHON CKOPOCTBIO.
KakoBa sTta ckopocCThb?

Puc. 1.16
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1.98. ABTOMAIIMHA ABWXKETCA C 1IOCTOAHHbIM TAHTEHIIMAJIBHLIM
yckopeHueMm  a, = 0,62 M/c? N0 TOPU3OHTANBLHOW  MOBEPXHOCTH,

onucobIBas ayry paguyca R =40 m. KosdduumeHT TpeHus mexuy
KOJIECaMM MaIlMHbI M MOBEPXHOCTLIO k =0,20. Kakoii mytb nmpoijer
MaIlUHHA 6€3 CKONBbXCHUA, €C/IM B HayalbHbiil MOMEHT €€ CKOpOCTh
paBHa Hym0?

1.99. ABTOMAaIIMHA ABUXETCS PaBHOMEPHO TI0 TOPU3OHTAITLHOMY
nyTH, uMmeroiemy GopMy cuHycomibl y =bsin (xfa), tne b u « —
HeKOTOpBIe nocrosinipie, Kosdhduuuent TpeHust MeXay KojecaMu U
poporoit pagen k. Ilpu Kakoil CKOPOCTH [BMXKEHHE aBTOMalINHBI
Oyer NpoUCXOiUThL 0€3 CKOJIbXenus?

1.100. Lfenmouka maccel m, oGpa3yloiass OKPYXKHOCTb pajuyca
R, Hafiera Ha IJIaAKHil KPYropoil KOHYC ¢ yIJIOM nojiypactsopa 9.
Haiita cuily HaTs>KEHHMA [EMO4KH, €CIIM OHAa BpaLlaeTca ¢ INOCTOAH-
HOH YINOBOIl CKOPOCTBIO & BOKPYP BEPTHKAIbHOW OCH, COBITaaro-
el ¢ OChid CUMMETPHUU KOHYycCa.

1.101. Hebonrioe Teno A CKOJIb3UT
IO ITIaJKOH TOPU3OHTAIbHOK TOBEPXHOC-
TY BAOJb BEPTUKAILHOM CTEHKHU, MMEKO-
et Buj, kak Ha puc. 1.17 (eup ceepxy).
3akpyrieHHast 4acTb TPAGKTOpUM Tella
NpecTamiAcT codoit Ayry ¢ yriom « = 60°.
Haiitu ckopoctb Tej1a B TOYKE 2, €CIM B
Touke | v,=65 M/c un KOIPPULUEHT

Puc. 1.17 TPEHUst MEKIY TENOM M BEPTUKAILHON
cTeHKOi k=025

1.102. Yepes sakpeiuieHHbI OJIOK MepekuMHyTa HMTb, K KOHIIAM
KOTOpOiH NPUKPEIUIEHLI IPY3bl Maccamu m, u m,. Mexay HUTBLIO U
ONOKOM MMeEETCA TPEHME TAKOE, MTO HUTHL HAYMHAET CKOJIb3UTh IO
610Ky, xorga m,/m,=mn,. Haiitu:

a) KO3pPUIMEHT TpEHUs;

6) ycKopenue rpy3os, eclu m,fm,=n>1,.

1.103. Hacruna Maccel m [BHXETCA MO BHYTpPEHHEH miagkoit
TIOBEPXHOCTH BEPTUKAJILHONO LWIMHApPa papuMyca R. Haiitu cmny
NaBJIEHUS YacTMIbl HAa CTEHKY UMIMHAPA, €CIIM B HaYaJlbHbII
MOMEHT €€ CKOPOCTb PaBHa U, M COCTABISET YIOJl & C FOPU3OHTOM,

1.104. Yactuiia Macchl m JIBMXETCST B IUIOCKOCTH P noj
REMCTBUEM TOCTOAHHONM 110 MOAyni0 cunbl B, xOTOpas noBopayuBa-
€TCs B 3TOM NJIOCKOCTHM C IOCTOSIHHOI YIMOBOH CKOPOCTBIO . B
MOMEHT f=0 yacTuiia nokownaach, Haiitu:

a) MOMYJIb €€ CKOPOCTM B 3aBUCMMOCTH OT BpPEMEHM:
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6) 1yTp, NPOXOAMMBINA YaCTULIEH MEXTY ABYMSA MOCIEAOBATEb-
HbIMH OCTAaHOBKAaMH, M CPEIHIOI CKOPOCTb Ha 3TOM ITyTH.

1.105. HeGonesuryro maiidy A
MOJIOKMJIA Ha HAKIOHHYK IUIOC-

KOCTb, COCTABJIAIOUIYIO YION & C
ropusoHToM (puc. 1.18), u coobmunu ”/ A
HA4albHyl0 CKOpocTh vy, Haiiti yal/
3aBUCUMOCTb CKOpPOCTH MIaibbl OT 7

yriia ¢, ecay KOdpPOPUUMEHT TPeHUs

k=tga ¥ B HadaJbHBIA MOMEHT z/

Po=T/2.

1.106. Llermouky pnuubl [ 1o-
MECTUNM HA IJIAAKYI0 CPEPUUECKYIO
NOBEPXHOCTb pajuyca R Tak, 4TO OAMH €€ KOHEl[ 3aKpeIUieH Ha
pepuinHe ceppl. C KakMM YCKOPEHUEM 4 HA4YHET JABUIATbCH
KaXIbI#l 37EMEHT HENOYKM, €CIM €€ BEPXHUM KOHEl OCBOOOAUTL?
Inuna nenouky I<wR/2.

1.107. Hebonpiioe Tej0 NOMECTHIIM Ha BEPLUNHY IJIAJIKOTO IIapa
paguyca R. 3areM uiapy COOGIIWJIM B TOPU3OHTAaJIbHOM HampasJie-
HUM TIOCTOAHHOC YCKODEHUE 8,, W TEJO HaA4YajO CKOJIB3UTb BHM3.
HaiiTu cKOpOCTE Tejla OTHOCUTENIBHO Illapa B MOMEHT OTpbIBa.
CpaBHUTb ¢ perieHueM 3apaum 1.95.

1.108. My¢grouka A mMoxeT CBOOOJHO CKOJIb-
3UTb BJONb IJIAAKOTO CTEPXKHSA, W3OTHYTOIC B
dopme nonykonbua paguyca R (puc. 1.19). Cuc-
TeMy IIPMBEJIM BO BpallleHUE C IOCTOSHHOI
YIJIOBOil CKOPOCTBIO ® BOKPYI' BEPTUKAJIbHOI ocu
OO’. Haiiti yron ¥, COOTBETCTBYIOULU YCTORYHU-
BOMY ITOJIOKEHUIO MY(PTGUKU.

1.109. BHMHTOBKY HaBEI4 Ha BEPTHUKAJIbHYIO
YepTy MUIUEHM, HaXOAsLUEeHcs TOYHO B CEBEp-
HOM HallpaBJIEHUM, ¥ BeicTpenuin. Ilpenebperas
COMPOTUBJICHMEM BO3JyXa, HalTH, HAa CKOJIbKO
CaHTUMETPOB M B KaKyl CTOPOHY IIyJif, 1IOI1aB B
MUILIEHb, OTKJIOHMTCA OT 4epTel. BpicTpen mpo-
M3BEAEH B TOPU3OHTAaJIbHOM HaIlpaBJI€HUU Ha
mupore ¢ =60°, ckopocth mynu v =900 Mc,
paccTosiHue A0 MMIICHM § = 1,0 kM.

1.110. Yenosek Maccel m =60 kr  uuer
PaBHOMEPHO 110 nepudepur rOpU3OHTAIIBROU KPYIVION IUIaTROPMBI
paguyca R=3,0 M, KOTOPYI0 BpaljalOT C YIJIOBOH CKOPOCTBIO
® =1,00 pan/c BOKpYr BEpPTMKaJIbHOI OCH, IIpoxojsieil yepe3 ee
ueHTp. HallTd TOPHU3OHTAJIBHYI0 COCTaBJIAIOLIYIO CHJIBI, AEHCTBYIO-

Puc. 1.18

Puc. 1.19
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1[eif Ha YEeJOBEKa CO CTOPOHBI MUIAaTPOPMBI, €CITN PE3yIbTUPYIOLILAH
cnn HHEPIINH, TIPUIIOKEHHBIX K HEMY B CHCTEME OTcuera "miaTtdop-
Ma", paBHa HYJIO.

1.111. IMoesn Maccol m =2000 T JABMXKETCA Ha CEBEPHOM 1IMPOTE
¢ =60°. OnpenenuTn:

a) MOOyJlp W HAalpaBJIEHUE CUIIBI OOKOBOTO MNaBJIEHUA MOE3[a
Ha pEJbChl, €CJIM OH JIBIDKETCSl BAOJIbL MEPUAMAHA CO CKOPOCTBIO

v =54 xM/q;

6) B KakOM HAmNpaBJICHUM U C KAKOH CKOPOCTBbIO JOJDKEH ObLI
Obl ABUTaTbCS TI0€3[1, 4YTOObI pPE3YyJILTUPYIOLAst CUJI WMHEPIUH,
IEHCTBYIOIMX Ha Ioe3l B cucteMe oTcuera "3emns”, Oblna paBHa
HYJTIO.

1.112, Tnagkuii TOPU3OHTAJILHBIA [AUCK BPallalOT C YIJIOBOW
CKOpOCTBIO « =5,0 pag/c BOKpPYr BEPTUKAJILHOIl OCH, NPOXOAALIEH
Yepe3 ero ieHtp. B 1neHTpe mucka IOMeCcTus HeGOoMNbIlyo H1aily
Maccoift m=60r wum coofumunu el TOMYKOM TOPU3OHTANIbHYIO
CKOPOCTb v,=2,6 M/c. Haiitu monynb cuibl Kopuonuca, neiicTayio-
el Ha waiby B cucTeMe orcyera "muck' 4yepe3 t=0,50 ¢ nocne
Hayajla €€ JIBKCHHUA.

1.113, I'opu3OHTaNBHBINA AUCK BpallalT C YMIOBOH CKOPOCTbIO

® =6,0 pag/c BOKpYr BEpTUKaJbHONH OCH, NPOXOAANIEN UYEpe3 ero
nenrp. Ilo ogHOMY M3 AUAMETPOB JHMCKa JBIDKETCS HEDONBILIOE
TeJl0 Macckl m=0,50 Xxr ¢ MIOCTOAHHONM OTHOCHMTENIRHO [UCKa

ckopocThio  v'=50 cmfc. Haiitu cuty, ¢ kOTOpoil AuMCK JeicTByeT
Ha 3TO TEJIO B MOMEHT, KOIJla OHO HAaxXOAUTCS Ha pacCTOSAHNU

r=30 cM OT OCM BpaIlCHUS.

1.114. Topu30HTaJIbHO PaCIOJIOXKEHHBIH ma;u(uﬁ CTEPXKEHb AB
BpalllaloT C YIVIOBOH CKOpOCTHIO ® =2,00 pay/c BOKPYT BEPTMKAJILHOI
ocH, npoxopsulein 4yepes ero koHeny A. ITo crepxxHIO €BOGOAHO
CKONB3UT MydrToyka maccbl m =0,50 Kr,ABUXKYIIasCA U3 TOYKH A
C HayanbHOH CKOPOCTBIO v,=1,00 M/c. Hajitn jeiicTByioillyl0 Ha
mydrouky cuny Kopumonmca (B cucreme otcuera, CBA3aHHOM €O

CTEpXXHEM) B MOMEHT, KOrga My@rodka Okas3anacb Ha r=50 cM OT
OCH BpallleHUA.

1.115. T'opusoHTaNbHBIA JUCK paguyca R BpallamT C YIJIOBOIA

CKOPOCTBIO  BOKDYI HETOABMKHON BEPTUKAIBLHOM OCH, HPOXOAs-
e yepe3 ero kxpaii. Ilo nepudepuu pucka paBHOMEPHO OTHOCH-

TEJIbBHO HEro ABUXETCsA YacCTuiia Maccbl m. B MOMCEHT, KOIjja OHa
OKa3bIBa€TCA Ha MAaAKCUMAJIbLHOM pacCTOAHUUA OT OCHA BpalUCHUs,

pe3yJbTUpyIolllasi Cujl uHepuumM F, , JEACTBYIOIUMX HA 4acCTULy B
cucreMe orcdera “AMCK', obOpamjaercs B Hynb. Hailitu:

a) yCKOpeHMe a’ YacTHUIbl OTHOCHUTENBHO AHCKa;

6) 3aBucumocTb F_  OT paccTOSHUA IO OCH BpAalllCHUA.
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1.116. Ha »3kBarope ¢ BpIcOTbI h =500 M Ha NOBEPXHOCTb
3emnu mnagaer Teno (6e3 HAYaIbHON CKOPOCTH OTHOCHTESIBHO
3emnu). Ha kakoe pacCTOssHME M B KaKyl0 CTOPOHY OTKJIOHHUTCH OT
BEPTUKAJIM TEJIO MIPU MNafeHUH?

1.3. 3akoHbl coXpaHeHMS MMIYJIhCA, IHEPrHH
H MOMEHTa HMMIIYIbca

® YpaBHeHHE OBWKEHMA LEHTPA MacC CHCTEMbIL

mdv jdt=F__ ., (1.3a)
rae F“m — Ppe3yJbTHUPYIOLaf BCeX BHEILUHMX CHJL
® [IpupaiieHue MUMOY/IbCA CUCTEMBIL:
2
P, Py = [Prpgdt. (1.36)
1 .
® VpaBHeHMe [MHAMUKY TeJa NEpEMEHHOM Macchl:
dv dm
m—=F+—u, (1.38)
de dt
rae B — CKOPOCTb OTHeNeMoro (IpMCOCOUHAEMOIO) BellecTBa OTHOCUTE/BLHO
paccMaTpuBaEMoro Tena.
® PaGora M MOIUHOCTh CHJIBL
A =der =fF:ds, P=Fv, (13r)
rae dY — a/leMeHTapHOe MepeMellieHne TOYKU MpuJoxkerus cuibl F.
¢ [IpupalieHre KUHETUYECKOW IHEPIMHM HACTHLLL
K2 - Kl =A, (1.3n)
rie A — pabora scex cui, aeficTBYOLMX HA YacTULy.
® V6LUIb MOTEHUMANLHOM SHEPrMM YacTHUbl B moJe:
U, - U2=Amm, (1.3¢)
rne A, — paboTa CWbI MoOJA.
® CBsi3b MEXIY CHIOH M MOTEHIMAILHOM SHEpPrueil 4acTUlbl B NOJE:
F,=—6U/al, B=-VU. (1.3x%)
® JIpupalieHne MOMHONA MeXaHUYECKOH IHEPrMM YacTHUUbl B MoJje:

E,~E; =4,y (1.33)
rae Aml, — paboTa pesyabTupyolleil BCEX CTOPOHHHX CW, T.€. CWJI, He NpHHajJe-
XKallMX K CUjAaM JAHHOIO TOoJf.

@ [IpupauieHne coOGCTBEHHONH MEXaHUYECKOH IHEPTUN CUCTEMBIL:
— AHC
Ec062 - Ecoﬂ 1 Almm + Alﬂm’ (1.3u)
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e EN=K+ U s UM ~ cOBCTBEHHAA MOTCHUUANBHAR 3JHEPIUA CHUCTEMBI;

c .
Am — pafoTa BCex BHELIHHMX CHJI; A:m — pafoTa Bcex BHYTPEHHUX Aucculia-

THUBHBIX CHJ (CHJI TPEHNA W COMPOTHBIECHUS).

® TIpupauieHune MOJHOW MEXAHWUYECKON SHEPrMH CHCTEMBbI B ToJje:
_ A CTOD me
E,-E =Ap + Agyrps (1.3x)

rne E =Em* U,m, U, .z — TNOTEHuMaNbHas 3HEPIUA CHCTEMBbI BO BHEIUHEM

nosie; Apes, — PaboTa BHEUIHMX CHJ, T.6. CHJ, HE MPHHAIEKALMX K CHIAM JaHHO-
ro nons.

® KuneTHdyeckasds 3HEPrUA CUCTEMbL
k=K+miip, (1.31)

rae K — ee xunernyeckas 3Heprus B CHCTEME LEHTpa Macce.

® [IpupaitieHne MOMEHTA MMMYALCA CUCTEMbI:

2
M,-M,= [N, dr. (13m)
1

® MOMEHT MMOY/IbCA CHUCTEMbL

M=M=+ [fcP)s (1.31)

rme M — ee MOMEHT MMOyIbca B CHCTEME HEHTPa Mace (COGCTBEHHBIT MOMCHT
UMMyIbCa), ¥, — PAIMYC-BEKTOP HEHTPAa MAacC, P — HMMAYIbC CHCTEMbL

1.117. Yepes OnOK, VYKpEMJNEHHbI Ha IMOTOJIKE KOMHATHI,
MEPEKUHYT2 HUTh, Ha KOHIAX KOTOPO#l MOABELICHBI TeJa Macc m,
M m,. Maccet 6710Kka M HHUTH NPEHEOPEXMMO Malbl, TPEHHS HET.
HaliTu yckopeHue UEHTpa MacC 3TOH CHCTEMBI.

1.118. 3amkuyTas  memouka A
Maccbl m =0,36 Xr CcOeqUHEHAa HUTHIO

C KOHHOM BEPTMKAaILHOI OCH IIEHTPO-
6exHoit Mammubl (puc. 1.20) n Bpa-

HIAETCA C VYIJIOBOM CKOPOCTBIO =
=35 pag/c. IIpu 5TOM HUTbL COCTABIAECT
yron ©=45° c¢ Beprukannio. Haiitn
pacCTOSHUE OT LEHTPa MAacC 1EMOYKU
JIO OCH BpallleHMs, a TaKXe Cuiy
HATSDKEHUS HUTH.

1.119. Kpyrnplifi KOHYC A Macchbl
Puc. 1.20 m=32 K 1 C YNIOM HOJypacTBopa
a=10° xatuTcsi paBHOMEpPHO  6e3
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CKOJNILXXEHUA 110 KpYIJIOH KOHU-
YECKOM MOBEPXHOCTH B Tak, 4yTo
ero BepmuMHa O oOcTaercs He-
noaBwxHON (puc. 1.21). Lleutp
Macc KOHyca A HaxoguTcs Ha
OfHOM YPOBHE C TOUKO# O u
OTCTOMT OT Hee Ha [=17 cMm.
Ocb KOHYCa ABUXETCA € YIIOBOM
ckopocTbi0 ® = 1,0 pag/c. Haiitn
CUJIy TpEHMs IIOKOs, NEHCTBYIO-
LIYI0O Ha KOHYC 4.

1.120. MOTOLIMKINCT €AE€T NO BEPTUKANBLHOU NUIMHAPUYECKOMU
creHKe paauyca R=5,0 M. lleHTp Macc 4enoBeka ¢ MOTOLMKIOM
pacnonoxxeH Ha I=0,8 M or creHku. Koadduiment Tpenns Mexmy
KonecaMm U CTeHKOH k=034. C xakoff MUHMMAJIBLHON CKOPOCTLIO
MOXET €XaTb MOTOLMKIUCT 10 FOPU3OHTAILHON OKpyXHOCTH?

1.121. CucremMa COCTOMT M3 JIByX ILAPUKOB Macc mo o om,,
KOTOpbi€ COEIMHEHBI MEXAy coboit npyxmuukoil. B mMoment £=0
LIApKaM COOOLIMIJIM CKOPOCTU V, U V,, [OCIE Yero CUCTEMa
Havajna JBUraThCsi B OJHOpPOAHOM mnoJe Tsxectn 3emnn, Haitti
3aBUCHMOCTH OT BPEMEHM HMIYJIbCA 3TOW CHCTEMBI B MpoIlecce
OBWKEHUSA W PagUyCca-BEKTOpa €€ LEHTpPa MacC OTHOCHTEIBLHO €r0
HA4YanbHOTrO IMOJIOXKEHUS.

1.122, JIBe HeGonpluMe 1aiibbl Macc m, ¥ m, CBA3aHbI HUTDHIO
JnvuHbl | W OBUXYTCS MO [NAfKoO# [ockocTd. B HekoTOpblid
MOMEHT CKOpPOCTb OfHOH 1aiibbpl paBHa HYJIO, a Jpyroiu,
[IpUYEM €€ HalpaBJIeHNE MNEPHEeHMKYIsIpHO Huth. Haiitu cnmy
HaTSOKCHUSI HUTH.

1.123. ITnor Macchl M C 4YCJIOBEKOM MacChl m IOKOUTCA HAa
NOBEPXHOCTU npyna. OTHOCUTENBHO IUIOTA YEJIOBEK COBEPIUAET
nepemeiesne ' co ckopocreio V' (f) u ocranasnuBaercst. Ilpene-
Operasg COIPOTUBJIICHMEM BOXbLI, HAWTH:
ag nepemenienne 1 ImioTa OTHOCHTENBHO Oepera;

6) TOpUROHTANBHYIO COCTABIAIOUIYIO CWIbI, ¢ KOTOPO# uenosex
JefiCTBOBAJI Ha IUIOT B MIPOLECCE IABHXKCHUSA.

1.124. Yepes OnOK NepekuHyTa BEpeBKa, Ha OJHOM KOHIE
KOTOPOil BUCHT JIECTHUI[A C YEJIOBEKOM, a Ha JIPYTOM — YpaBHO-
BEIIMBAIOLMIT Tpy3 Maccel M. YenoBek Macchl m  COBEPLUIMT
nepeMelieHie 1 OTHOCHTENIBHO JIECTHMIIbI BBEPX M OCTRHOBHIICH.
TIpenebperass maccamu OlOKa W BEPEBKU, a TAXXKe TPEHHEM B OCH
6710Ka, HaliTu nepemenjeHue 1 1eHTpa Macc 3TOi CHCTEMBL.

1.125. Yacrtuua ! CTONKHYJach ¢ 4YacTuueil 2, B pe3ynbraTe
4Yero BO3HUWKIJA COcTaBHass w4acrtuiia. Haiith ee ckopocth v m
MOYJIb v, €CJIM Macca dactuubl 2 B n=2,0 pasa 6onbhie, YeM

Puc. 1.21
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YacTaubl ], a MX CKOPOCTH TMEpel CTOJIKHOBEHMEM V;=2i+3j u
v2=4i-5j, rae KOMNOOHEHThI cKopoctu B CH.

1.126. CtBON MmylIKM HampawneH noj yriioM ©=45° k ropusol-
Ty. Korna koseca mylukul 3akpemiieHbl, CKOpPOCTb CHapsifa, macca
koToporo B 1 =50 pa3 meHbllle Macchl MyHIkH, v,=180 m/c. Haiitn
CKOPOCTb IYILKY Cpa3y I[OCJIE BbICTpeNia, €CyM KoJieca €€ 0CBOOO-
JIHTh,

1.127. Tlymka Maccel M HayuHaeT CBOOOAHO CKOJIB3UThL BHU3
no IJIafJKOH TIIOCKOCTH, COCTABJISIIOLIEH Yrom « ¢ TOPU3OHTOM.
Korma nymika nponuia mytb !, npou3BENM BBICTPEJl, B PE3yJbTare
KOTOpPOrO CHaps[ BbLUIETEN C UMIIYJIBCOM P B TOPU3OHTaJIbHOM
HallpaBJieHWM, a IyIlKa OCTaHoBWjach. I[IpeHebperas Maccoi
CHapsifa, HAaWTU TPONOJIKMTEIIBHOCTL BBICTpEa.

1.128. Ise nebonpiume MydrTodku Macc #m,=0,10 kr u m,=
=0,20 Er ABWXYTCA HaBCTpedy ApPYr APYITY MO [IaJAKOMy FOpHU30H-
TAJILHOMY IIPOBOJY, U30THYTOMY B BUJIC OKPY)XHOCTH, C TOCTOSIHHbI-
MM HOpMalbHbIMU YCKOPEHUAMU a, =3,0 M/c? u a,=90 m/c?. Haiitu
HOPMAaJIbHOE YCKOPEHHE COCTaBHON My(Thi, 00pa3oBaBIUIEHCA OCIE
CTOJIKHOBEHUSL.

1.129. B MOMEHT, KOrja CKOpPOCThb IaJAIOHIEr0 Tena COCTaBUIla
v,=4,0 M/c, OHO pa30opBaJlOCh Ha TPHU OJMHAKOBBIX OCKOJIKa. [IBa
OCKOJiKa pa3JICTEeIIuCh B I‘OpﬂBOHTaHbHOﬁ MJIOCKOCTH NOJA HNpAMBbIM
YIJIOM APYr K JPYry €O CKOpocTho v=350 M/c kaxnbiii. Haiitu
CKOPOCTb TPETBEro OCKOJIKA Cpasy MOcJie pa3pblBa.

1.130. CHapsj, BBIIYIEHHBI CO CKOPOCTBIO U,=100 M/c mop
yrimoM & =45° K ropm3oHTy, pasopsajci B BepxHeil Touke O
TPAaeKTOpPUM Ha JBa OJWHAKOBBIX OCKOJNKA., OQMH OCKONOK YIaj Ha
3EMIII0 TOA TOYKOA O €O CKOpoCTbio v, =97 M/c. C ‘Kakoil cKo-
POCTBIO YHaJl Ha 3EMJII0 BTOpPOil OCKOJIOK?

1.131. ITaii6a I, ckonb3uBLIasi II0 HIEPOXOBATONH TOPU3OHTANb-
HOIl MOBEPXHOCTH, MCOBITajla COyJlapEHUE ¢ TOKOMBIIEHCA UIaiboM
2. Tlocne croynkHOBEHHs Hiaitba ] OTCKOYMiIA TIOM MPSIMBIM YITIOM
K HalpaBlEHUIO CBOETO MEPBOHAYAJNILHOIO ABMXKEHHMS U MPOIILIA [0
OCTaHOBKM IyTb s, =15 M, a 1iaiiba 2 — myrhb s,=4,0 M. Haiitn
CKOpOCTb 1aiibbl 1 mnepef CTONKHOBEHUEM, €CIIM €€ Macca B
n =15 pasa MeHbHIe Macchl HIAiObI 2 n kK03(hIULIUEHT TpPEeHUs
k=0,17. :

1132, Ilenouyka Maccel m =100 kr u juuHb [=1,40 M Bucur
Ha HUTH, KacasgcCb MOBEPXHOCTU CTOJIa CBOUM HIDKHMM KOHIIOM,
Iocie mnepexuraHnsg HUTH LENOYKa Yynana Ha Croi. Haidtu
MONHBIA MMITYJILC, KOTOPBI OHa Mepefaia CTOy.

1.133. JIpe oHAaKOBBIC TEJEXKM I M 2, Ha KaX/10it U3 KOTOPbIX
HaxXOAUTCA 1O OIHOMY 4YEJIOBEKY, [IBWXYTCA 0€3 TpeHusi Io
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VHEPLMM HABCTpeYy APYT APYry IO mapajuiebHbIM penbcaM. Korpa
TEJIEKKM MOPaBHAJIMCH, € KAKAOW M3 HUX HaA APYIyI0 NMEPEHPHINHYN
YeJIOBEK — TMEPNEHAUKYNSAPHO OBWXEHUIO TENexXek. B pesynnraTe
Tenexka I OCTAaHOBWJIACh, a CKOPOCTb TeJexku 2 crana v. Haiitu
TIEPBOHAYANBHBIE CKOPOCTH TENEKEK V; M V,, €CIM Macca Kaxaon
tesnexku (6e3 yenopeka) M, a Macca KaXIOro 4esiOBEKa m.

1.134. [Ise oquMHAKOBBIE TENEXKH ABIDKYTCA APYT 3a APYTOM MO
uHepuum (Ge3 TpeHusl) ¢ OAHOM M TOH >Xe CKOpocThiO V,. Ha
3af{HEN TeJIeXXKEe HaXONUTCA 4YeNOBEK Macchl m. B HEKOTOpbId
MOMEHT YeJIOBEK IIPBbITHYJI B MEPEIHIO TEIEXKKY CO CKOPOCTHIO u
CTHOCUTENIBHO CBOEH Tenexku. Vimeda B BuJy, YTO Macca KaxIOi
TEJIEXKKA paBHa M, HallTM CKOPOCTH, C KOTOPbIMU GYIyT IBUIaTbCsA
obe TeJEeXKY JIOCHE 3TOro.

1.135. Ha xpawo nokoanieiicst TENeXKW Maccbl M CTOAT JiBa
YeJI0BEKa, Macca KaXJOro H3 KOTOpbix paBHa m. Ilpenedperas
TpeHUEM, HANTH CKOPOCTb TENEXKHM ITOCE TOro, Kak oba 4vesnopeka
CHIPBITHYT € OFHOW ¥ TOW Xe TOPU3OHTANBHOW CKOpOCTHIO u
OTHOCUTENILHO TEJICXKKM:

a) OMHOBPEMEHHO; §) ApPYr 3a JpYTOM.

B kakoMm ciyuae CKOpOCTH TeJexKKu Oyner Oorplie?

1.136. Paxera BBIITYCKAET HEIPEPHIBHYIO CTPYIO ra3a, UMEIOILYIO
CKOpOCTb % OTHOCHUTENBLHO pakeThl, Pacxoj rasa paBeH W Krjc.
ITokasars, 4YTO ypaBHEHUE JBVIKEHWS paKeThi HMEET BuJ ma=
=F-yuu, rj1e¢ m — Macca pakeTbl B JauHbIii MOMEHT, a — e€¢
yckopeHue, F — BHewHsAs cuia.

1.137. Pakera ABMXXETCA B OTCYTCTBME BHEIIHHMX CWJ, BbIITyCKast
HEMPEPLIBHYIO CTPYIO ra3a €O CKOPOCTBIO W, ITOCTOSIHHOM OTHOCHU-
TENBLHO paxetbl. HailTu CKOpOCTH paKkeThl v B MOMEHT, KOrjga €e
Macca paBHa m, €CIIMd B HAa4aJbHbIH MOMEHT OHA MMENa Maccy nm,
U €e CKOPOCTh ObLIa paBHa HYIIIO.

1.138. Haiftu 3aKkOH HM3MEHEHMSI MacCChl PAaKeTbi CO BpPEMEHEM,
€CNM OHa JABMXKETCA B OTCYTCTBHE BHEIIHUX CHJI ¢ NOCTOSIHHBIM
YCKOPEHMEM G, CKOPOCTb MCTEYECHHUS ra3a OTHOCHUTEIBHO PaKEThI I0-
CTOSTHHA M PaBHA 4, a €e Macca B HadaJdbHbli MOMEHT paBHa m,.

1.139. Paxera Havyayia HOJHUMATBCH BEPTHKAJIIBHO BBEPX B
ONHOPOAHOM monie cun Tsokecty, HawanbHaa Macca pakersl (c
TOIUIMBOM) paBHa m,. CKOpOCTb TFa30BOil CTPYHM OTHOCHUTEINBLHO
pakeTbl pasHa u. HaliTu ckopocTh pakeTbl B 3aBUCUMOCTH OT €€

Maccbl m Y BPEMEHU Nogbema ¢.
1.140. Pakera mnomiepXuBaeTcsi B BO3JYXE Ha NOCTOAHHOMN
BBICOTE, BbIOpAChIBasi BEPTUKAIILHO BHU3 CTPYIO ra3a CO CKOPOCTBIO

u =900 M/c. Haiitu:
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a) BpeMsi, KOTOPOE pakeTa MOXET OCTaBaTbCAd B COCTOAHUM

[IOKOS, €CNIM HayajlbHas Macca TOIUIMBA COCTaBAseT n=25% ec
maccel (6e3 TONNMBa);

6) maccy rasoB i (f), KOTOPYIO JIOJIXKHA €XECEKYHIHO BbIOpachl-
BaTb pakeTa, 4TOGbI OCTaBAaTbCA Ha MOCTOAHHOW BBLICOTE, €CIIM

HayasibHasi Macca’ pakeTbl (C TOIUTMBOM) paBHa M.

1.141. Kocmuueckuii kKopabnb Maccbl m, [BIDKETCA B OTCYTCTBUE
BHEILIHMX CHJI CO CKOPOCTbIO V,. [Jisi W3MEHCHMS HanpaBJIeHUsA

ABWXKEHMS BKJIOYWJIM PEaKTUBHBINA JIBUraTeNb, KOTOPbIA  cTan
BbIGPACHIBATh CTPYIO ra3a C MOCTOSHHOH OTHOCHTENLHO KOpabnsA

CKOpOCTBIO u, BCE Bpemd reprneHAuKYJIApHON  HarpaBJICHUIO
ABMXKEHUsi kopabns. B koHue paboTbl [ABUraress macca Kopabns

crama paBHOMt m. Ha Kkakoii yroj a H3MEHWIOCh HalpaBicHUC
ABMKEHUA Kopabyis 3a BpeMsi paGoTbl asurarens?

1.142. Tenexka ¢ TMECKOM JBIDKETCA 110 TOPU3OHTANIBHOM

MJIOCKOCTHM noj JeiicTBueM noctosiHHoi cwtbl F, coHanpasieHHON
¢ ee CKOpocThio. IIpM 3TOM IMECOK BBICHINACTCA HEPE3 OTBEPCTUC B

AHE C TIOCTOSAHHON ckopocTeio p kr/c. Haiitn yckopenue ¥
CKOPOCTb TEJIEKKM B MOMEHT f, €CIi B MOMEHT =0 Tenexka
MEeCKOM MMEJla Maccy m, W €€ CKOpOCTh Oblila paBHa HYJIO.

1.143. Tlnardopma Macchl m, HaYHWHAET JBUFATbCSA BIIPABO IO
peiictBueM mocrosiHHoit cmnbl B (puc. 1.22). U3 HenogsnmxHOIO
OyHKepa Ha Hee BbICHINaeTCsA fecok. CKOpOCTh MOrpy3KH IMOCTOSAHHA

W paBHa p kr/c. HaiiTH 3aBUCMMOCTH OT BPEMCHU CKOpPOCTH M
yckopeHus 1natgopmbl MIpU TOTpy3Ke.

Puc. 1.22 Puc. 1.23

1.144. 1lenouka AB pnuubl [ HaxomWTCA B IJIAfKOH TOPU3OH-
TaJNILHOM TPYOKE Tak, YTO 4YacTb €€ JIMHbI h CBOOOJIHO CBEIIMBACT-
s, Kacasichb CBOMM KOHUOM B mnosepxxocru crona (puc. 123). B

HekoTopelii MomeHT Komeny A renouku ortnycruad. € kakoii
CKOPOCTBbIO OH BBICKOYMT U3 TpyOKmu?
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1.145. OpHoponHbId IWIMHAP HaXOAUT-
¢ Ha JBYX FOPH3OHTANbHBIX PENLCax F
(puc. 1.24). Ha Hero HaMOTaHa HHUTb, K (@)
KOHIY KOTOpPO#d TNPWIOXWIHA TOCTOAHHYIO

cuwry B. Haiitu pa6Goty cunbt F 3a Bpems, .
B TEYEHHE KOTOPOro OChb LIWUIMHApPaA NepemMec- {

THUNach €3 CKOJbXEHUS Ha paccrogHue [, ; .
€Cny CcuJa; r

a) ropusoHTanbHa (Ciryyail a); @)

6) septukansHa (crmy4ai o).

1.146. Yacrtuua copepluuia nepeMelieHue
110 HEKOTOPOH TPaeKTOPUM B IDIOCKOCTH XY
U3 TOYKK ] C paguyCOM-BEKTOpPOM I;=i+2j B TOUYKy 2 C paguyCcoM-
BEKTOPOM 1£,=2i-3j. Ilpu 3TOM Ha Hee [ECHCTBORAIM HEKOTOPbIE
cwiIbl, ogHa u3 kKoropbix F=3i+4j. Haittu pabory, kotopymo
copepwimnia cuna F. 3pecs 1, 1, u F — B CH.

Puc. 1.24

1.147. Hedonbimas MydTodka  Macchbi
m=0,15 Xr ABMKETCHA N0 IJIAfKOMY NPOBOAY,
H30THYTOMY B FOPU3OHTAIBLHOI IJIOCKOCTH B
BUAE HYTH OKpPY>XHOCTH paguyca R =50 cMm
(puc. 1.25, Buj csepxy). B Touke [, raoe
cKOpocTh  MydToukM v,=7,5 Mfc, Ha Hee
Hayajia JeliCTBOBATL IMOCTOSIHHAsg TOPU30H-
TanbHaa cuna F. Haiitn ckopocts mydrod-
KA B TOYke 2, ecnm F =30 H.

Puc. 1.25

1.148. JIOKOMOTUB Macchl m HaYUMHaET
JABUTATBCA CO CTAHILAU TakK, YTO €ro0 CKOPOCTh MEHSIETCH M0 3aKOHY

v=ays, me « — NOCTOsHHAA, § — npoiaeHunlit nyte. Haiiti
CYMMapHy10 paboTy Bcex CHJ, JEHCTBYIOILIMX Ha JIOKOMOTHMB, 3a
MICPBBIE ¢ CEKYHJ{ MOCJ€ HAYajia JBVOKEHMS.

1.149. KuneTuueckast 3SHEpPIUsi HacTHIbl, JBIDKYHIeHcs 110
OKPYXHOCTA pajiuyca R, 3aBUCHT ©T HOPOUIEHHOrO HyTH S§ IO
3akoHy K=eas% e & — nocrossuHas. Haiitu MOAyJib CUJIBI,
JECHCTBYIOIMIA Ha 4acTHlly, B 3aBUCUMOCTH OT S.

1.150. Yactuubl maccekl m mornanailT B objacTh, IJie Ha HUX
JIEHCTBYET BCTpECYHas TOpMO3dllasi cwia. IiybuHa x NPOHMKHOBE-
HUA YacTUH B 3Ty 00MacTh 3aBUCUT OT MMIYAbCAa p YaCTHI[ KaK
x=op, TOE « - 33JaHHasd TMOCTOAHHas. HalTu 3aBUCUMOCTD
MORYHAA TOPMO3siUIEil CUNBl OT X.
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1.151. Hebonbuioe TEIO Macchl m
MEVIEHHO BTallWJIM Ha TOPKY, AEWCTBYs
cuioif B, KOTOpasg B KaXAOH TOYKe Ha-
MpaBjICHa IO KacaTEJIbHOR K TpaeKTopuu
(puc. 1.26). Haiitu paboTy 3TOH cuibl,
€cjiu BBICOTA TOPKM A, JJIMHA €€ OCHOBa-
Hus | u kospdunmest tpenus k.

1.152. Bpycok Maccel m=2,0 Kr  Mmef-
JICHHO TIOMHAJMA TIO IIEPOXOBATON HAKJIOH-
HOI TUIOCKOCTM HA BBICOTY h =51 cM nipu
FIOMOILY HUTH, NapayieNIbHOM 3TO¥ mJioc-

koctu. IIpu s1oM cosepuiunu paGory A4 =16,0 Ixx. Ha Bbicote h
HUTh oTtmycTunu. Haiitu ckopoctb Opycka, HOCTUIILETO IMEPBOHA-
YaJlkHOTO TIOJIOXKEHUA.

1.153. Illaitba Maccbl m =S50 T cOCKajib3blBaeT 6€3 Ha4albHOM
CKOPOCTM 110 HAKJIOHHOM [UIOCKOCTH, COCTaBJsAolleil yronm a =30°
C TOPM3OHTOM, M, NMPOWAsA MO FOPU3OHTAJIBHON NJIOCKOCTH PaccCTos-
uue [l=50 cM, ocranaBnuBaerca. Haiitm paboTy cun TpeHusa Ha
BCEM IIYTU, CUMTas Bciomy Koadduuuent tpenus k=0,15.

1.154. K ueGonbuiomy Opycky maccel m =50 r, Jexaniemy Ha
FOPU3OHTAJILHOM MJIGCKOCTH, NPUIIOKWIN [TOCTOAHHYIO TOPU3OHTAIIb-
wylo cwry F=0,10 H. Haiitu paboty cun TpeHus 3a BpeMms
aBUXkCHMSL Opycka, ecnd  KO3(PUIIMEHT TPEHUA 3aBUCUT OT
NpOMAEHHONO HYTH X Kak k=yx, riec ¥ — IMOCTOsHHasd.

1.155. isa Gpycka mMacc m, U m,, COeAMHEHHbIC HeehopMupo-
BaHHOH MpYXXUHKOH, J€XaTr Ha TOPU3OHTAbHOH IMJIOCKOCTH.
KoadpduiiiteHT TpeHust Mexny OpyckaMnm U IUIOCKOCTBIO paBeH k.
Kakyi0 MMHUMQJIBHYIO HOCTOSIHHYIO CMAY HYXHO HPUJIOXUTH B
TOPU3OHTAJILHOM HalNpaBJIE€HUU K OGpPycKy macchl m;, 4TOObI Apyroi
6pycok cjBuHYyJIC ¢ Mecra?

1.156. IMpamast nenoyka Macchl m=50r W JuHbl [ =52 cMm
JIEXXUT HA QKO TOPU3OHTAIBHON TONYIUIOCKOCTH Y €€ IPaHullbl
C JpYroil TOpU3OHTANBHONI [OMYMIOCKOCTBIO, rhHe Ko3gPuiueHt
tpenusa k=0,22. Ilernoyka pacroyio)KeHa NEepIeHIUKYJISIPHO TPaHUIIe
pasnienia nonyruockocreit. Kakyio pabory HeoOXOAMMO COBEpPUIUTD,
4TOOBI, ACHCTBYSi TOPWU3OHTAJILHOW CHJIOWH Ha KOHEI| LENOYKH,
HaxO[ALMIICA y FrpaHMIbl pasfena, MEQJIEeHHO INEpeTalliuTb BCIO
LENOYKYy 4Yepe3 3Ty rpaHuiry?

1.157. llenoyka Maccel m =0,80 kr u puuHbl =15 M Jexur Ha
HIEPOXOBATOM CTOJIE TaK, YTO OAMH €€ KOHEl, CBELUMBAETCA Y €10
Kpas. llenodka HauMHAET caMa COCKaJIb3blBaTb, KOTMA €€ CBEHIMBa-
I0LasACcs 9acTb cocrabiger n=1/3 pnunbl uenodku. Kakyio paGorty




COBEpUIAT CWIbl TPEHMs, HeUCTBYIOILIME Ha IIeIIOYKYy, MNpu €€
MMOJIHOM COCKaJIb3bIBAHUU €O CTOja?

1.158. Teno maccel m Gpocunu 104 YITIOM & K TOPU3OHTY C
Ha4yaJIbHOM CKOPOCTbIO b,. HaliTh CpelHIO MOILHOCTb, pa3BUBac-
MYIO CHUJIOR TSDKECTM 3a BCE BpPEMsI ABMXKEHMS TeJla, © MIHOBEHHYIO
MOILHOCTb 3TOif CWIBI KaK (PYHKIUIO BPEMEHM.

1.159. Yactuma macCbl m JABMXKETCA IO OKPYXHOCTH paguyca
R ¢ HOpPMAaJsIbHBIM YCKOPEHMEM, KOTOPOE MEHSIETCH CO BPEMEHEM
no 3akoHy a,=at?, e @ - nocrosHHas. HaiiTu 3aBMCUMOCTB OT
BPEMEHU MOIIHOCTA BCEX CUJI, JACUCTBYIOIMX Ha YacCTUIy, a TakXe
Cpe/tHee 3Ha4YeHME 3TONl MONIHOCTM 3a IMEpPBblE ¢ CEKYH[ MOCHE
Hayasla JBUKEHUS.

1.160. Bpycok mMaccel m = 1,00 KT HaXOQUTCsA Ha TOPU3OHTANILHOI
IUIOCKOCTH ¢ Ko3dduuneHtoMm TpeHust k=0,27. B Hekoropwlii
MOMEHT €My COOOLIMJIM HadaJIbHYI0 CKOpOCTh u,=1,50 Mfc. Haiitu
CPEHIOI MOILHOCTb CHUJbI TPEHUS 32 BCE BpEMS JIBUKEHUS Gpycka.

1.161. HeGonpllioMy Teay Macchl m, HaxXOAslIEMYyCsa Ha
rOpU3OHTAJIbHOMN IUIOCKOCTH, COOBIUIU CKOPOCTh u,. Koadduument
TPEHUS 3aBUCUT OT IMPOMJICHHOr0 MyTH § MO 3akOoHy k=as, rae
o — mnocrosiHHas. HaliTu MakCHMaJIbHYI0 MFHOBEHHYIO MOLLHOCTDL

CUJIBl TpPEHMU.
1.162. Kakyio MOILHOCTb Pa3BUBAICT JIBUTATENM PakeTbl MAacChbl

M, xoTopasi HEINOABUXXHO BUCUT HaJl NMOBEPXHOCTBIO 3eMIilH, ecin

CKOpPOCTb WUCTEYEHUs ra3oB pasHa u?
1.163. B cucrteme otcyera, BpalllalOlUMACA BOKPYT HEMOABUXKHOM

ocn ¢ w =5,0 pag/c, ABMXKETCA HEOONbIIOE TEJIO Macchl m =100 r.
Kakyio paGoty coBepmmna HEHTPOOEXHAs Cuila WHEPUUU 1pu
MepEMEILIEHUN 3TOTO Tejla [0 MPOU3BOJIBHOMY IYTHM U3 TOYKU [ B

TOYKY 2, KOTOpPbIE DacCHOJOXKEHbI Ha paccrosHuAX r;=30 cM, u
r,=50 cM OT ocu BpauieHus?

1.164. TOpU30HTANIBHO pAacCIONOXEHHBIH JUCK BpalAeTca ¢
w=5,0 pag/c BOKpyr cpoeid ocu. M3 uLeHTpa aucka C Ha4aiubHOM
CKOPOCTBIO U, =2,00 M/c pnBuxkercss Hebosblas waiiba Macchbl
m =160 r. Ha paccrosnum r =50 ¢cM OT Ocu €€ CKOpPOCTh OKasajach

paBHO#t v =3,00 M/c OoTHOCMTENIBLHO Aucka. Halitu paborty, xoTopyro
COBEpLUMJIA MPU ITOM CHJIA TPEHMs, ACUCTBYIOLIasA Ha 1Uaiidy, B
cucreMe orcdyera "auck”.

1.165. Cucrema COCTOMT W3 ABYX IOCHEAOBATEAbHO COEAVHEH-

HbIX TPYXUHOK C XECTKOCTAMU %, U %,. Haiitu paboty, koropyio

HEOOXOAUMO COBEPIIUTh, YTOObLI PACTAHYThH 3Ty CUCTeMy Ha Al.
1.166. Teno Maccbl m Ha4yMHAOT IOAHIMATh C ITOBEPXHOCTHU

3eMnu, NpusioKUB K HeMy city F, KOTOpYIO U3MEHSIIOT C BBICOTOM
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nogseMa y no 3akony F=2(ay-1)mg, rne a — nojioxurenbHas
nocrosgHHaA. Haiitu pabory 310l cvibi M NpupallleHue NOTEeHIHU-
aNbHOI HEPrMM Tejia B MONE TAXeCTH 3eMNM Ha IEPBOIii 10JIOBU-
HE HYTH HOABbEMA.

1.167. Yactuna ABMXETCS BAOJIL OCH X TIOH HEMCTBUEM CHUIIbI
nons F,=ax~Px? roe « =80 H/m, §=60 H/m% Haiitu xoopruHa-
TY X, TOYKH, B KOTOPO# MOTEHUMASbHAH DHEPrUA YHaCTUIbI TaKas
XKe, Kak B Touke x=0.

1.168. ToHkaa uemouyxka Macchl m=25r ¥ Juabl [ =100 cm

JIEXXHT Ha CToJIE B Buje HeOonbuIoi Kydkn. K OJJHOMY M3 KOHLOB
UEMOYKM  IPWIOKIIIN  HANPABJIEHHYI0 BEPTUKAJIbHO BBEPX CHIIY

F=oy, rne a =047 H/M, y — BHICOTA IOJBEMA OT IOBEPXHOCTH
crona. HaliTh CKOPOCTb UEMOYKY B MOMEHT OTPbIBA €€ HUIXKHENO
KOHIA OT CTOJIa.

1.169. TMoTeHuManbHAA IHEPIUSA HACTUIBl B HEKOTOPOM [10j1e
uMeeT Buyt U=afri-bfr, Tne a v b — NONOXUTEIbHBIE NOCTOAH-
Hble, r — paccTositHue oT IeHrpa nons. Haiiru:

a) 3HAYEHWUC T,, COOTBETCTBYIOLLEEC PABHOBECHOMY MOJIOXKEHUIO
YaCTHUIIbI, BbISICHUTb, YCTOMYKMBO JIH ITO FMOJOXKEHUE,

6) MakcMMaJbHOE 3HAYEHWE CWJIbl IPUTAXEHUS; N300pa3uTh

nprMepHble rpacduku saBucumocteit U@y w F (7).

1.170. Yactuna mMaccbi m =4,0 © BHXETCH B ABYMEPHOM HMOJIE,
e ee noreHuualibHad sneprus U=axy n a =0,19 MIx/m2 B
touyke I {3,0mM, 4,0 M} 4dacTua uMeJa cKOpOCTb v, =3,0 Mfc, a B
touke 2 {50m, - 6,0m} ckopocts v,=4,0 M/c. Haittu paboty
CTOPOHHUX CUJT Ha IMyTH MEXAy To4kamu [ u 2.

1.171. Yacrunma Maccbl m =50 Mr JIBIKETCA 1O OKPY>XHOCTU
paguyca ry=5,5 cM B LIEHTPaJIbHOM MOJE, I7€ €€ MOTCHIMaIbHasn

SHEPIUA 3ABUCUT OT PACCTOAHUA J{C LIEHTPA NOAA KaK U= xrs, me

» >0, HaiiTu 3vaueHue x, ecnu nepuon oOpalEHUs] YACTULBI 110

OKPYKHOCTU COCTaBJIAET v =10 Mc.
1.172. YacTua HaxoAMTCA B JBYMEPHOM CUJIOBOM IIOJI€, TJiE €€

noteHuuanbHasi Heprua U=-axy, « =60 Ix/m2 Halitn monynn
CUNbl, AEHCTBYIOLUI Ha 4YacTuiy B Touke, rme U=-024 Ix wu
BEXTOP CHJIbI cOCTaBssier yroyn ©=15° ¢ oprom ocu y.

1.173. HebGonbitasa miaitba A cockanb3biBaeT 0e3 HadanbHOM
CKOPOCTH C BEPIUMHBLI TIAfKoit ropku BbicOTO# H, uMewulei ro-
pU3OHTaNBHBIN TpamrmnuH (puc. 127). [lpn kakoil BeicoTE h
TpaMIUIMHa Ilaiida mnponerut Haubonbiiee paccrosnue s? Yemy
OHO paBHO?

" 1.174. HeGonbluoe TeN0 A Ha4MHAET CKONb3UTh C BBLICOTHI h
MO HaKJIOHHOMY >k€J100y, I1epexojsiiiieMy B HOJYOKPY>XHOCThL
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Puc. 1.27 Puc. 1.28

pagmyca h/2 (puc. 1.28). TlpeHneGperasi TpeHmeM, HAWTH CKOPOCTHb
T€Na B HAMBBLICIIEH TOYKE €ro TpaekTopuu (Iocsae OTpbIBa OT
Kesoba).

1.175. HebGonbuioif miapuk Ha HUTH JABHXKETCA 110 OKPYXKHOCTH
B BEPTUKANbHON miockocth. HaliTh Maccy HIapuKa, €ClM MakCcu-
ManibHOE HaTsiKeHme HUTH Ha AF =235 H 6onbilie MUHAMAaJAbHOTO.

1.176. Ha wutu juuubl [  TOABEHIEH 1IapUK Maccbl  m.
C kako#l HauMEHbIUEH CKOPOCThIO HAJI0 MEPEMELIIATh TOUKY IojBeca
B FOPH3OHTANIBHOM HaNPaBIEHUM, YTOOBI LIAPUK CTall ABMIatbCs HO
OKPYXHOCTH BOKpYr 31oii Toykn? KakoBa Npu 3TOM Cijla HaTsxe-
HUS HUTU B MOMECHT, KOTfla OHa OyJIET TPOXOANTh OPUSOHTAIBHOE
nosyioxeHune?

1.177. Hebonbiuoii miapuk maccbl #t =50 T' MPUKPEIIEH K KOHILY
YIIPYToii HUTH, XECTKOCTh KOTOpOoi x =63 H/M. Hutbh ¢ mapukom
OTBEJIM B TOPM3OHTAJILHOC IIOJIOXKEHUE, He AcOPMUPYS HUTH, U
OcTOpOXXHO otnyctiwiiv. Korga HUTb HOPOXOAW/Ia BEPTUKAILHOE
[I0JIOKEHME, €€ JUIMHA OkKazajnach [=15M M CKOpPOCTb I1UapuKa
v =30 Mfc. HallTu cuily HaTsXKCHUS HUTA B 3TOM [IOJIOKEHUHU.

1.178. I'mapkuii nerxuif ropu3OHTANIbHBIA cTrepKeHbL AB moxer
BpamiaTeCs 6€3 TpeHus BOKPYTr BEPTUKAJILHOM OCH, TPOXONSILLE

qepe3 ero koHey A. Ha crepxkHe Haxogutcsas Hebosiblias Myro4ka
Maccbl m, COEJUHCHHAasA MPYXUHKOH JAnuHbI [, ¢ KOHIOM A.
Kecrkocrs npyxunku pasHa x. Kakyro pabory Hago cosep-
LIUTh, YTOObI 3Ty CHCTEMY MEAJIEHHO PACKPYTUTb JI0 YIJIOBOM
CKOpOCTH @ ? ‘

1.179. Ha npyXUHKE KECTKOCTM K BUCUT BEPTUKAIbHbIA
CTEPKEHD, COCTOALIMIT U3 JABYX HepaBHbIX 4acreil. Huwxdasa 4acrtb

Maccbl m OTopBasnach. Ha Kakyl BBICOTY MOAHUMETCH OCTaBIIAACH
4acCTh CTEpXHA?

1.180. I'magkass ynpyras HUTb [UIMHBL | W KECTKOCTH %
noABenIeHa OMHUM KOHLUOM K Todke O. Ha HmxKHEM KOHIE
uMmeerca Hepecombiid ynop. W3 rtodxkm O Hayana napartb HeGOJbL-
mas mMypra maccpl m. Hadma:
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a) MaKCHUMaJIbHOE PAaCTSKEHHUE HHUTH:
6) yObIIb MEXaHMYECKOH OSHEPrMM CHCTEMbl K MOMEHTY
YCTAaHOBJICHUSI PaBHOBECHs (M3-33 CONPOTHUBJICHUA BO3JyXa).

1.181. Ha mopjcraBke nexutr rupss Maccel m =1,00 xr, nopse-
LIIEHHAasT Ha Heae(OpPMHUPOBAHHOI HPYKUHE XeCTKOCTH x =80 H/M.
TlopcTaBKy HayaliM OIyCKaTh C yckopeHuem a = 5,0 m/c?. TlpeneGpe-
rast Maccoi Npy>KUHbI, HANTU MaKCHUMAJIBHOE PACTSAXEHUE NIPY>KUHBDI
B 3TOM HpoLecce.

1.182. Heb6onbiuas maitda maccht mt = 5,0 r HAYNHAECT CKONB3UTh,
ecid ee MOJIOKUTHL Ha HICPOXOBATYI0 MOBEPXHOCThL nonycdepnl Ha
BLICOTE A, =60 ¢cM OT TIOPU3OHTABLHOIO OCHOBaHUA TOJIYCPEpDI.
IIpomorkast CKONBL3WUTH, Iuaiba oTpbiBacTca 0T noiycdepnl Ha
Bbicove h,=25 cM. Haiitu paborty cmil TpeHusa, NEHCTBYIOIIMX Ha
wiafly npu ee COCKAIb3BIBAHWH.

1.183. B cucreme (puc. 1.29) macca

x m Kaxnporo bpycka m =050 Rr, XECTKOCTb

il npyxuHb!l % =40 H/M, xoddduiuenT Tpe-
HUsL MexXay OpyckoM ¢ IIOCKOCTBIO

m £=0,20. Maccel 6710ka ¥ TIPYXUHB] [Ipe-

Hebpexxumo manbl. Cucrema npunuia B

Puc. 1.29 JABVDKEHME C HYJEBOM HayaJlbHONA CKO-
pocTbi0 1ipu HeneOPMUPOBAHHOM MIpY-
xuHe. HaifTu MaxkCUMallbHYI0 CKOPOCTh

OpYCKOB.

1.184. Ha crone nexutr Opycok Macchl
m, COEQUHEHHBIN C HEMOABMXHONA TOYKOH O
(puc. 1.30) wuenmedopMUPOBaHHON  yrpyroit
HUTBIO JnuHbl [,  Kosdduuuent rtpenus

mexnay 6pyckoM u cronom k. Cron MeieHHO
AEPEMECTUIIM 110 [ONY AO MONOXKEHUHA, NP
KOTOpOM OpyCcOK Ha4all CKOJNB3UTb. 2TO IIpPO-
M30LIJI0 B MOMEHT, KOIJla HUTh OTKJIOHWJIACH
OT Beptukanm Ha yron ©. Haifitu paGory,
Puc. 1.30 KOTOpYyH) COBEpIUIMJIa K 3TOMY MOMEHTY cuia
TPEHUsA MOKOoA, AeicTByoulasa Ha Opycok, B
CUCTEME OTCYETA, CBA3AHHOH C [10JIOM,

ANNN
v

1.185. Hactua macchi m [BMXETCA CO CKOPOCTBIO v, TIOA
YIAOM €, K HOPMaiu INIOCKOCTH, pasgensaomeil obnacru, B
KOTOPBIX NOTEHLaJIbHasi SHeprusa 4dactuubl pasHa U; n U,. Ilox

KakyM YIJIOM &, K HOpMasnu OHa Gyfer JBUraTbCsA TOCIE nepeceye-
HMA 3710 mnockocTn? Ilpu KakOM yC/IOBMM 4acCTHUIlA HE TIPOHMKHET
BO BTOpPYIO OGnacrs?
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1.186. Hutp mnepebpouieHa 4epes
THafikue TOPU3OHTAJIbHbIE CTEpXHHU I / ' 2
M 2, Ha ee KOHIlaX M B CEpeauHE
MOABEIIEHb] ONMHAKOBOM MaccChl Ipy3bl
A, B, C (puc. 1.31). Paccroanmne
MEXIy CTepXHSAMHU paBHO I. B Heko-
TOpLIf MOMEHT rpy3 C OCTOPOXKHO
OTHYCTMJIYI, U CHUCTEMA IIpHILIa B
nerokenue, Haiitu ckopoctb rpysa C Mﬁ Hll
B MOMEHT, KOrja KMHETUYECKas 3HEp- A
THsl CUCTEMbl MaKCHMMaJlbHa, a TaKxXe
MaKCHMaJlbHOE TepeMeilieHue rpy3a C Puc. 1.31
MpY ABMXKECHUM BHM3.

1.187. B K-cucreme orcyera BAOJNb
OCM X JABMOKYTCA JBE YaCTHIIBI: OJHA MacChl m, CO CKOpPOCTBIOUV,,

Apyrasg MacChl m, CO CKOpOCTBIO v,. Haiitu:

a) ckopocTb K'-cuCTeMbl OTCYETa, B KOTOpPOH CyMMapHas
KMHETHYECKasi 3HEPrus 3THX YacTHL, MUHHUMaJIbHa;

6) CyMMapHYI0 KUHETMYECKYI0 3HEPIMIO 3TMX wYactuly B K'-
CHUCTEME.

1.188. Tomyunts dopmymny (1.3m).

1.189. Ha rnagkoii ropu3oHTanbHOM ITOBEPXHOCTU HAXOUATCA 1BE
HeOOoNbIIKME aikbbl MacC m, U m,, COEJUHEHHbIE MEXTAY CO0OIA

npyxunkoi. lllaiibam cooOmuayM Ha4ajbHBIE CKOPOCTH Uy U U,,
HanpaBJIEHUSt KOTOPBIX B3aKMHO NEPHEHAUKYNISAPHbI W JieXaT B
rOpU30HTANBHON MIOCKoCTH. HallTh MeXaHW4YeCKylo HEPruio 3Toi
CUCTEMBI B CHCTEME €€ IIEHTpa Macc.

1.190. Cucrema cOCTOUT W3 ABYX IIApPHKOB
Macc m; v m,, COCNUHEHHBIX MEXITY Co6oi Y
HeneopMUPOBaHHOM IIPYXMHKOI M Pacmoso-
KEHHbIX Ha OQHOM YpPOBHe. B HEKOTOpBIH Uy
MOMEHT IlapUKaM COOOIIMIIM CKOPOCTH V; H m, m,

v, (puc. 1.32). Haiitn:
a) MakCUMaJIbHOE IpUpALleHne MOTeHIU- Puc. 132
AIbHOI 3SHEPIMM CUCTEMBI B YIONE THXKECTH
3emnu;
6) cOGCTBEHHYI0 MEXaHMYECKYIO JHEpruio cucrembl E_,, Korja
€¢ LEHTP MacC MOJHMMETCH Ha MAKCHUMAaJBHYIO BBICOTY.
1.191. Ha mmagkoifi  ropusOHTaIBHOM’
MIJIOCKOCTH  HaXOAATCA JBa Opycka Macc

{ 2
m; M m,, COCAVHEHHBIC INPYXUHKON Xec-

.
TkoctH % (puc. 1.33). Bpycok 2 nepemec- ’

THUJIM BJIEBO Ha HeboJbIIoe PacCToOsTHUEC X Puc. 1.33

NNNNNNNN
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u  ormyctuny. HaiAT CKOpOCTh 1EHTpPAa Macc CUCTEMBI HOCIE
orpbiBa Opycka I OT CTCHKH.

1.192. Ha rmiagkoif rOpM30OHTAJIBHON IUIOCKOCTHM JIExar [JBa
OMHAKOBbIX GpycKa, COeAMHEHHBIE HeIePOPMUPOBAHHOMN NPYKUHKOI

KECTKOCTH » M juuHbl  l,. Ha opun
X F u3 OpycKOB Havyanm JAelHCTBOBATbL i10-
% CTOAHHOKH ropusoHTanbHoil cunoi F
(puc. 1.34). HaiiTn MakCHMajibHOE U MHU-
Puc. 1.34 HUMAJIbHOE PACCTOAHUA MEXIY OpycKami

B HIPOILECCE M ABIKCHMA.

1.193. Cucrema COCTOMT M3 JIBYX OJIMHAKOBBIX LWJIMHJ(PUKOSB,
KKAbLA Maccbl m, MEXIY KOTOPLIMU HAaXOAUTCA CKarasi NPYKUH4
(puc. 1.35). LlunuHAPUKY CBABAHLI HUTBIO, KOTOPYIO B HEKOTOPbIil
MOMeHT mnepexurator. IIpm kakux 3"aveHusix Al — HayaNbHOM
CKATUW  TIPYXKUHKM — HWXKHMH IAJIUMHIPUK TNOACKOMUT  HOCIE
TepexAratust HUTU?

1.194. JiereBluasa ropU3OHTAIILHO IyHsl Macchbl m fIONaiaa B TeJo
Maccel M, KOTOpOE [MOABELICHO HA JBYX OJMHAKOBBLIX HUTIX
jomuabl 1 (puc. 1.36), m 3actpsuia B HeM. B pesyapTate HuTH
OTKNOHMAUCH Ha yroi ¥, Cuuras m<<M, uaiith:

a) CKOpOCTb ITyJIM 11epef IONaJaHueM B TEJo;

6) OTHOCHTEJIBHYIO  [JIONI0  [EPBOHAYalLHOM  KMHETNYECKOI]
SHEPIUM IIyJiF, KOTOpas NEPEIIa BO BHYTPEHHIOIO 3HEDPIUIO.

m
mn U
- [m-___—:_.- M
A 7 7 el el
Puc. 135 Puc. 1.37

1.195. Ha rmagkoff rOpU3OHTAJILHOM IIIOCKOCTU HAXOIMTCS TENO
maccel M (puc. 1.37) m nHa Hem HeGonbiiias Ulaiiba macchim.

Hlaitbe cooblIMAM B TOPU3OHTAJIBHOM HalpPaBIIEHUHM CKOPOCTh U.
Ha kakyio BbICOTY (110 CPaBHEHHIO C IICPBOHAYAJILHBIM YPOBHEM)

OHA NMOAHUMETCA IOCJIe OTphiBa OT Teja M? Tpenns Her.
1.196. Hebonwlnast niaiba Maccel m 6e3 1avanbHOU CKOpOCTH
COCKaJIb3bIBAET € IJIAJKOM TIOPKH BBICOTHI h W OONapacT Ha AOCKY

Maccbl M, JIeXalyr) y OCHOBAHUA TOPKH HA [VIAJAKOUW TOPU3OHTAIIh-
HOIl nockoctu (puc. 1.38). Benencteue Tpenusi Mexy 1uaiboii u
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JOCKOM mafiba TOPMO3UTCH
W, Ha4YuHasg C HEKOTOPOIo
MOMEHTA, ABUXETCA BMECTE
¢ MOCKOH Kak €IMHOE IEJ0e,
Haiitm cymmapnyio pabory b

CHl TPEHUA B 3TOM TNIpO- ‘

Hecee. M

m

1.197. Ha riagkoii ropn- 7 //.///
JOHTANBHONW  [UTOCKOCTH  JIe- Lz 4
KUT jlocka AB anuuam = Pnc. 138

=100 ¢cM, HA KOHIE 4 KOTO-
POl Haxonuarcs HebonbHIAN
waiiba. Macca pockn B 1 =10 pa3 OGonplie Maccol waliGbi,
x0athdUUMCHT TpeHust Mexay HuMu k =0,15. Kakylo HadalbHYIO
CKOpPOCTL Halo coofuuTth ulaiGe B Hanpasaeuuun oT A Kk B,
4TOObI OHA CMOTAZ COCKOJIB3HYTh € HOCKH?

1.198. Haiity npupanieHue KUHCTHUECKOH DHEPIUU CUCTEMBI U3

ABYX IOAPUKOB MacCc m, 1 m, 0Opu uX abCONIOTHO HEYnpyrom
coymapeanm. Jlo coyiapenusi CKOpOCTH LHAPUMKOB ObIIM Vv, U V,.

1.199. Yactuiza A maccel m, mnponereB sOJU3M APYrofl MOKoUB-
mieficst “acTUiLbl B, OTKIOHWIIACHL Ha yron &. MIMIyjibe 4acTullbl
A 10 B3auMOACHCTBUA OblI PABCH Py, NOCNE B3aUMOJECACTBUA CTaJl
p. Haitu mMaccy yactanbi B, €CclIy CUCTEMa 3aMKHYyTas.

1.200. B nHexkoTOphlidi MOMEHT JIBE OJMHAKOBBLIE YaCTHIbI,
o0pasyrolive 3aMKHYTYIO CHCTEMY, HaxofsiTCd Ha paccTosiHum [,
ApVIT OT Jpyra ¥ WUMEKT CKOpOCTY U,
HalpaRIIEHNE KOTOPBIX COCTABJISIET YIroJl
a C NpAMOH, ux COECIMHAIOILCH
(puc. 1.39). Macca xaxJioil dacruibl m,
CMJ1a B3AaMMHOIO OTTAJNIKMBAHWUS 3aBUCHT
OT PaCCTOSIHUA £ MEXJy HacTHIaMM Kak
afr®, rie a — w3BecTHas  OCTOSIHHAsI.
Haiith Haumeublice paccTosiHAE, Ha
KOTOpOE COMUBATCS HaCTHHbI.

1.201. 3BamkHyTass cucteMa COCTOMT W3  JIBYX OJIMHAKOBbIX
B3aMMONIEHCTBYIOIINX HacTuil. B HEKOTOPBIA MOMEHT 1, CKOPOCTh
OpHOW dYacTuubl paBHa Hymo, a apyroit v. Korma paccrosinume
MEXAY HacTUllaM{ 0OKa3ajloch OIIATH TAKUM XK€, KAK M B MOMEHT
%y, CKOPOCTb OJHOH M3 4YacTui crajia pasHo#l v,. Yemy paBHbl B
2TOT MOMCHT CKOPOCTH JIPYIOM YacTuilbli M YTOJI MEXRY HalpaBlie-
HUAMM WX JBYKEHUs?

1.202. 3aMkHyTas CHCTEMA COCTOMT U3 [IBYX OJIMHAKOBBIX
4aCTULL, KOTOPBIE ABKWXYTCsE CO CKOPOCTSMM U U v, Tak, YTO YIoJ
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MEXJY HalpaBJe€HUAMM MX JABMxeHUs paseH 0. Ilocne ynpyroro
CTOJIKHOBEHMSI CKOPOCTM YacTUIl| OKa3aJiuCb PaBHbIMM v/ U U,.

Haiitn yron 6’ Mexgry HanpaBleHUsIMM UX pasJiera.
1.203. Yactuma maccpl m; WCHObITaJa yNpyroe CTOJIKHOBEHHE C

NOKOMBLIEHCA YacTuied Maccpl m,. Kakylo OTHOCMTENBHYIO YacTh
KUHETUYECKOl 3HEpruy MoTepsijla HaJleTaiollas 4acTulla, €Ciu:

a) OHa OTCKOYWJIa MO NPAMBIM YITIOM K CBOEMY I€pBOHa4allb-
HOMY HaNpaBJIECHUIO ABMKEHUS;

6) cronkuoBeHue nobosoe?

1.204. B pesynbTaTe ynpyroro jio60BOro CTOJIKHOBEHMA YaCTUIbI
1 maccel m; ¢ NOKOMBLUEHCA 4YacTuiei 2 ob0e 4acTuubl passere-
JUCh B MNPOTHUBOMOJIOKHBIX HAMpPaBICHUAX C OJMHAKOBbIMU
ckopocraMu. Hailitm maccy vacruubl 2.

1.205. ITocne ynpyroro CTOJIKHOBEHUS 4acTulbl / ¢ MOKOUBILEM-
cA yactuueit 2 o6e 4acTUIbl Pas3NeTeNnuch CMMMETPUYHO OTHOCHU-
TEJbHO IIEPBOHAYAJILHOTO HANPABJIEHUs MABMXXEHUS dYacTulpl I, 1
YyIOJl MEXJAYy UX HampaBJIeHMsaMHu passera 0=60°. Haiitn oTHOuIE-
HHUE MacC 3THUX YaCTHIL.

1.206. Kakoit MUHMMaNbHONH CKOPOCTBIO [JOJDKEH 06nagathb
HEWUTPOH, YTOOB! IIPU CTOJIKHOBEHUU C NOKOMBLUMMCS SIIPOM MacChbl
M yBEenW4YMTHL €r0 BHYTPEHHIOK 3HEPIuUi0 Ha AE?

1.207. IHap, pBuraBIIMiicA IIOCTYHATEIbHO, HCHBLITAll YIPYroe
COyRapeHHe C ApPYruM, ITOKOMBIIMUMCS IHIapoM TOU >Xe Maccel. Ilpu
COyAAapeHUM YIOJI MEXAY NPSAMOIf, NPOXOMAIIENH 4Yepe3 IEHTPhI
[1apOB, ¥ HaNpaBJICHUEM MEPBOHAYANIBHOIO JBUXXEHUS HAaJIETAIOLIlE-
ro 1iiapa oOkaszajicsi paBHbIM a=45°. CuuTasg I1Iapbl [NIAAKUMU,
HaliTM JOJd10 1~ KUHETUYECKOIl SHEpPruy HAaJETAIUIEro I1apa,
KOTOpasg mnepeusia B MIOTCHIUAJIBHYK) SHEPIUKO B MOMCHT Haunob0JIb-
el gegopmaiuu.

1.208. Crapsan, nersiuuii co CKOpPOCThio v =500 M/c, pa3phIBacTcs
Ha TPpU OJHHAKOBbLIX OCKOJIKA TaK, 4YTO KHUHETUYECKAasd DSHEPrusd
cucrembl yBenuuumBaercsi B 1 =15 pasa. Kakyio makcumasibHyo
CKOPOCTb MOXKET UMETh OAMH U3 OCKOJIKOB?

1.209. Yactuua 1, umeBdias ckopocTb v =10 Mfc, wucnbitana
JI000BOE CTOJIKHOBEHUE C NMOKOUBILUECS JacTuueil 2 TOM K€ Macchl.
B pesynbrate CTOJIKHOBEHMS KMHETMYECKas 3HEPrUs CHUCTEMBI

yMmMeHbmimilacb Ha 1n=10%. Hailtu wmogynb 1  HamnpasJeHHe
CKOPOCTH 4acTulibl ] I10CJie CTOJIKHOBEHUS.

1.210. Yactuiia Macchl m UCObITalla CTOJIKHOBEHUE C ITOKOUB-
meiica 4yactuueil Maccbl M, B pe3yibTaTe KOTOPOro 4acTuua m
OTKJIOHUJIACH Ha Yron =nf2, a yacrtauna M orcko4dusna 0 yriioM
#=30° k nepBoHa4yaJbHOMY HAIPABJIEHUIO JBUXKEHUS YaCTULBI M.
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Ha cKONbKO MpOLEHTOB U KaK U3MEHUIACh KMHETUYECKasd 3HEPrus
5TOW CHCTEMBI IIOCHIE CTOJIKHOBEHMs, ecnu Mfm =507

1.211. 3aMkHyTasi CMCTEMa COCTOMT U3 JIBYX 4acTUI, ¢ MaccaMH
m, U m,, JBHXKYLUMXCA MNOJ MNPAMBIM YITIOM [PYT K Jpyry co
CKOpOCTAMM v, U U,. HailTm B cucreme MX LEHTpa Macc:

a) MMIYJIbC KaXAOH YacTHUbI;

6) CyMMAapHYI0 KMHETHMYECKYX0 SHEPIuio O0eMX 4acTull.

1212, Yactunma Macchl m; uUCHObITana YHpyroe COyHAapeHHe ¢
NOKOMBIUEHCA wYacTuLeit maccbl m,, npuyeMm m,>m, Haiitu
MaKCHUMAalbHBIN yros, Ha KOTOPbI MOMKET OTKJIOHMUTLCA HaJeTaro-
11asg 4acTUUa B pe3ynbTaTe COyJHapeHMsl.

1.213. Ha rmiagko#fi  ropusoHTaJIbHOHI
IUIOCKOCTH JIEXAT TPU OIMHAKOBbIE LIaiilbl V.4

A, B, n C (puc. 1.40). lllaiibe A coobuin-

A
v
JIM CKOPOCThL v, MOCAE Y€ro oHa HUCHbITaa @—*’ °
\

)
YIpYyroe coyfapeHve OJIHOBPEMEHHO C 1l1aii- @
6amu B n C. PaccrosaHue Mexay LEHTpa- PN
MU TOCJEAHUX [JI0 coyfapeHuss ObUIO B
n pa3 Gonblile aUaMeTpa Kaxloi miaibnl. Puc. 140

Haiitu ckopocth miaiibel A nocne coymape-

Husa. IIpu kKakom 3HayeHuu 10 1uaiiba A nocne coynapeHus
OTCKOYMT Ha3aj; OCTAHOBUTCS; OyIeT NBUraThcs Brepen?

1.214. Mosnekyna ucnbITalia CTONKHOBEHHUE € IPYroi, MOKOUBIHIEH-
¢ MOnekyynoi Toit ke wMaccel. IIokasaTb, 4YTO yronm Mexmy
HallpaBJIEHUSAMHU pasjieTa MOJIEKYJL:

a) paBeH 90°, ecnu COymapeHHE YHPYToe;

6) ornuuen ot 90°, ecnu coymapeHuHe HEYIIPYroe,

1.215. K TOuke, pajinyc-BEKTOP KOTOPOHA OTHOCUTENIHHO Havajla
KoopguHaT O paBeH r=ai+bj, npunoxeHa cuna F=Ai+Bj, rne
a, b, A, B — nocrosiHHble, i U j — OpTHI oceii x u y. Haiitn
MoMeHT N u miedo ! cunbl F oTHOCUTENBHO TO4YkKM O.

1.216. MOMEHT MMIylbCca 4YacTUIlbl OTHOCHTENbHO TO4YKH O
MEHSIETCA CO BPEMEHEM MO 3akOHy M=a+bt%, e a u b —
MOCTOSIHHBIE BEKTOPbI, npudemM a1b. HaliTu OTHOCUTENHHO TOYKM
O mMomeHT N cuibl, OeCTBYIOILEI HA 4YacCTUILY, KOIJla YIOJI MEXIy
BekropaMu N u M okaxercsi paBHbIM 45°.

1217. Hlapuk maccbl m OpoCUiIM TOf, YIJIOM & K TOPU3OHTY C
Ha4aJIbHON CKOpOCTbIO v,. HaliTu MOJynlb MOMEHTA MMITyJibCa Lia-
PUKa OTHOCUTEJILHO TOYKM 6pocaHMsA B 3aBUCHMMOCTU OT BPEMEHM
IBIDKEHUA. Boraucenuts M B BepiumnHe Tpaektopuw, ecnu m =130 r,
«=45° u wu,=25 mfc. ConpoTUBJIEHUEM BO3[yXa NpeHeOpeub.
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1.218. Hebonbiuass waida maccebl
m =50 r Ha4YMHACT CKOJIB3UTHh C BCPLIK-
7 Hbl [J1AAKOH HAaKNOHHOK  TDIOCKOCTH,

4 BbICOTA KOTOpOil h =100 ¢cM u yron Ra-
o _ KJIOHAa K TOpM3OHTY o =15° (puc. 1.41).

0 Hafity Mopynb MOMEHTZ  MMIYJbLCY
waibpl OTHOCHTEALHO ocn O, nCpHek-

Puc. 141 JAUKYJISIPHOM TUIOCKOCTH PUCYHKR, Hepes

t=13 ¢ HoCae HadWwIa ABAXKEHU.

1.219. lilaiiba A Macchi m, CKOJib3s 1O
NAfAKOH TOPUBOHTAILIION [10BEPXHOCTH €O
CKOPOCTBI0 U, MCABITana B Todke O
{(puc. 1.42, Bujl CBEPXY) YHPYIOE CTOHKHOBC-
HUE ¢ IJIYIKOH  HEHOUBHXKHOW  Cireskai,
Yron Mexgy — HauparlICHUEM  IBLURCHIA
Waiidbl ¥ HOPMMUIBK K CTCHRE PaBCH o,

Haiitu:
Nod a) TOYKM, OTHOCHTCLHO KOTOPHX MO-
X MEHT uMnynbca M wiaiibbl OctacTes DOCTO-

AHHBIM B JTOM LPUOILECCE,
0) MOAYJIL HPHPAIEHUS MOMCHTZ UM~
nyjbca aifdpl  OTHOCHTCABHO Toukn OF,
KOTOpas HaXOAMTCH B [UIOCKOCTH jiBMAKCHMSI
waibet Ha paccrosnui | ot ToMkr O,
1.220. BepTuxkanbubiil DUAMHADP  VEpPelLicu
Ha MMAJKOW TOPUBOHTANLHONK noBepxnocTd. Ha
IMJTUHD HJIOTHC HAMOTAH3 HUTL, CBOOORRLINA
KOHEU, KOpoil coeguHen ¢ HEDONbwON HaiGon
A maccbt m=50r (puc. 143, BMIL CBepxy).
1aitoc coOBUUTT TOPHIOHTRABLHYIC CKOPOCTh
v =50 M/c, KaK HOka3zago Ha pucynke, Mmex
B BM/ly, YTO CHJIa HATAKEHHS HWUTH, 1pu
KOTOPOM HACTYIIACT ee paspbis, F, =26 H, Halith MOMEHT BMIIVJIIL-
ca a0l OTHOCHTEJIBHO BepTHKaNsHOR ocu € nocne pazpsisa
HUTH.
1.221. Hebonpmioid mapuk macchi m, HNPUBH3AHHLIN HA HUTH

IUIMHBL | K NOTOJKY B TOYke O, JABMXKETCsl [0 TOPHMBOMTANLHOM
OKPY>KHOCTHM TaK, YTO HUTH BPAILaeTCsl BOKPYI BCPTHKANLHONK OCH

¢ NMOCTOAHHOM yI’JI()BOﬁ CKOPOCTHH) . OTHOCHTENBHO KaKNX TOYEK

MOMEHT umiynbca M mapuka ocracrcs nocrosiHabiMm?  Haitru
MOJyJIb MPUPAILEHUS MOMEHTA MMITYJIbCA [IAPUKA OTHOCUTENLHO

Toukn O 3a nososuHy o0opoTa.

Puc. 142

Puc. 143
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1.222. 1lapuk Maccbl m mnapgaeT 6e€3 HAYaJIbHOM CKOPOCTU C

BBICOTBHI h Ham noBepxHOCTHIO 3emnu. Haittu Monyns npupallieHus
MOMEHTa MMITYJIbCa IUApHKa 3a BpeMs MAaJE€HUs OTHOCUTEJILHO

TOYKM O CUCTEMBl OTCYETa, JABMXYIICHCA MNOCTYIIATEABHO CO
CKOPOCTbIO ¥ B rOPU3OHTAJILHOM HamnpasileHud. B MOMeHT Hayana

NajieHust Todka O COBMNajajia ¢ HIAPUKOM.
1.223. Topu3oHTaNbHbINW IAAKUEA AWCK BPallalOT ¢ IIOCTOAHHOMR

VIJIOBOH CKOPOCTLK) ® BOKPYF HEMOABMKHOI BEPTUKAJIBHOW OCH,
npoxoasiied wepe3 ero ueHTp — Touky O. M3 3710l TOUKM B
MOMEHT £=0 pycTRnu waiby maccbl m €O CKOpOCTbIO v,. Haiitu
MOMEHT UMNYyJbca 1atdbst M (f) OTHOCUTENBHO TOYKM O B CUCTEME
OTCYETA, CBAZAHHOH C JIUCKOM. YO0eauTbCcA, YTO 3TOT MOMEHT
uMIyaeca obycnosnen paeiicteuemM cumiel Kopuonnca.

1.224. HYacTtuia HABVKETCA MO 3aMKHYTO#l TPaeKTOpMU B LEH-
TPAILHOM CUJIOBOM TIOJE, TAE €¢ MoTeHumanHas sueprua U =kr?,
k — 10noXUTCALHAs MOCTOAHHAA, r — pacCTOoAHUE YacTUUbl JI0
neuTpa nonx Q. Halltu Maccy dgactuilel, €CIM  HauMeEHbIee
paccrosgnue e¢ a0 To4kd O paBHO ry, a CKOPOCTb Ha HauboJibllieM
PACCTOAUNM OT 3TOH TOYKMA v,.

1.225. HeBoapioe 1eno JBYXKETCH TI0 33MKHYTOH TPaeKTOpHHM B
LEHTPAJILHOM CMJICBOM TI0JI€, INi€ €ro IOTEHIHMAJIbHAsA JHeprus
NIPONOPHMOHAJIbHA  KBaJpaTy pacCTOsHMA 0  LEHTpa  MOJI.
Haumenbuiee paccrosnue Tela N0 IEHTPa MNOJNs pPaBHO T,, a
Haubonbmiece — B q pa3 OGonbiue. Haittn paguyc KpUBU3HBI
TPACKTOPUM TElda B TOUKE, COOTBETCTBYIOLIEH Tg.

1.226. Hebonbloil mapuk noasecwiiv X Todke O Ha JIETKO#H
HuTY jJmmanl [ 3areM 1ApuK OTBEIIM B CTOPOHY Tak, YTO HUTH
OTKJIOHWJIaCh Ha yron & OT BepTuxayu, W coOOLIMIM €My CKOpOCTh
B TOPH3OHTaJibHOM HAlIPaBACHUU HNEPIEHRHKYIAPHO BEPTUKaJIbHOMR
IUIOCKOCTH, B KOTOPOH pacnoyioXeHa HHMTh.
Kakyio HauyaJibHYI0 CKOPOCTH HaJI0 COOGLINTH
HIAPUKY, YTOObI B IIPOIIECCE [ABMIKEHHMSI MaKCH-
MaJIbHbI{ YroJjl OTKJACHCHUS HUTU OT BEPTUKAJIH
OKajzajcs pasHbiM wf2?

1.227. Hebonniiyo imafiby mnomMccTiiia  Ha
BHYTPCHHIOK IJIaJIKy10 TI0BEPXHOCThH HEIOJIBHIK-
HOIO Kpymioro kKonyca (puc. 1.44) Ha BbicoTe
h, OT €10 pepuIMHBI M COOBLIMAM €l B ropH-
30HTAJbHOM HAMNPaBACHUM 110 KACATCJILHOU K

HOBEPAHOCTA KOHYCa CKOpucth vu,. Ha Kakylo Puc. 1.44
BLICOTY h, (OT BepIMHBI KOHycCa) MOJKHUMCTCS
1auiba?
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1.228. Ha rnaakoii ropu30HTaNbHOM

Lem T T T~ : IIJIOCKOCTU JBUXKETCA HEOONbIIOE TENO
——— ~
{0 COm=N % Maccol  m, NPHUBA3aHHOE K HUTH,
\*::fF—/"/' m pYroit KOHel| KOTOPOil BTATMBAOT B
oreepctie O (puc. 1.45) ¢ mocrosH-
F HOH ckopocrtelo. Hailtn cuity Hatsixe-
HUSI HUTU B 3aBUCHMOCTM OT PacCTOs-
Puc. 145 HUsl r Teja A0 OTBEPCTHSA, €CNU IIpH
r =r, YroBasg CKOPOCTb HUTHA Obljia
paBHA .

1.229. Ha maccuBHbIA HENOABMIKHDBINA 610K paauyca R HaMoOTaHa
HUTb, K CBOOOJHOMY KOHILy KOTOPOH IMOMABEIUIEHO HEOOJBILIOE TENO

Mmaccel  m. B momenr t=0 cucreMmy npefoctaBuiid camoi cebe,
¥ OHa mpuuuia B aBuxeHue, Haiitm ee MOMEHT MMIIy/IbCa OTHOCH-
TEIBHO OcH 6JjI0ka B 3aBUCUMOCTU OT f.

1.230. Cucrema (puc. 1.46) coCTrouT U3 OfIHO-

POAHOIO MACCHBHOIO OJIOKa pagmyca R =150 MM, Ha
KOTOpblii HaMOTaHa HUTb C rpy3oM Ha koHue. Hurtb
TEPEKMHYTa 4Yepe3 ITIafIkuMil TOpU3OHTaJIbHBIL CcTep-

xeHb C, YKpenneHHbId B cTeHe. B MomeHt =0
rpy3 OTIIYCTWJM, M CHUCTEMa Mpullla B [BMXEHUE.
HaiiTu MOMEHT UMIyIbCa CHUCTEMbI OTHOCHTEJIBHO

ocu O O6;oka depes t=4,0 ¢ mocie Havyana JBUXeE-
HUsI, €CJIM B Hpolecce JABWXKEHUS HUTb AAaBUT Ha

crepxeub C ¢ nocTosaHHOW cuoit F =50 H. ¥Yron
¥ =60°.

Puc. 146 1.231. Opguopopublii LIap Maccel m M paguyca R
HAYMHAET CKaTbIBaTbCsl B3 CKOJILXEHMS] IO HaKJIOH-

HOM TIIIOCKOCTH, COCTABIAIOMIEH Yrojl o« ¢ ropusoHTom. Haiitu
3aBUCUMOCTb OT BPEMEHM MOMCEHTA HMIIYJbCa Lapa OTHOCHUTEJIBHO
TOYKM KacaHWsA B HayaJIbHbli MOMeEHT. Kak M3MEHUTCA pe3ynbraT
B ciydae abCOJIIOTHO TIJIafKO HAKJIOHHOH INIOCKOCTI?

1232. CucremMa 4YacTul, MMEET CYMMapHbIii HUMIYJIBC P H
MOMEHT uMIynbca M ortHOcuTenbHO TOukuM O. Haiitu ee MOMEHT
ummyinbca M’ OTHOCHUTENBHO TOYKM O’, MOJNOXEHUE KOTOPOM 1o

OTHOLLEHUIO K TOYKE O ONpefensieTcsi pajuycoM-BeKTOpoMm 1,. B
KakoM cjryya€ MOMEHT WMITyJIbCa CHCTEMbI 4YacTul] He Oyuer

3aBUCETb OT BbIGOpa TOuyku O7?
1233, ITonyunte ¢opmyny (1.3n).
1.234. Cucrema COCTOMT M3 JBYX 4YacTUI[ Macc m; U m,. B

HEKOTOpBIi MOMEHT UX PajinyChbl-BEKTOPBI I; M L,, & CKOPOCTH —
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COOTBETCTBEHHO Vv; U V,. HallTu COGCTBEHHBIA MOMEHT KMITYJibCa
CHCTEMBI B JNaHHBLIA MOMEHT.

1.235. Ilapux Maccel m, OBUTaBHIMHACA CO
CKOPOCTBIO  U,, MCIBITaJl YNpyroe J06oBoe 8__””_> m/2

COyJlapeHu€ C OJHMM U3 I[UApUKOB IOKOHME-
HieiicsA JKECTKOIl raHTesd, KakK IOKa3aHO Ha

puc. 1.47. Macca kaxjgoro Iuapuka raHTEIH m/2
paBHa mf2, paccrosume Mexay Humn [
IIpenebperas pasMepaMM 1HAapUKOB, HaWTK Puc. 147

COGCTBEHHDBINT MOMEHT HMITyIbca M raaTenu

mocsie CoynapeHus, T.€. MOMEHT MMITyJbca B MOCTYIIATENBHO [BM-

KYIUEcss CHUCTEME OTCHETa, CBA3AHHON C LIEHTPOM MAacCC TaHTEJIHU.
1.236. Ha rmiagkoifi ropu3oHTanbHOH IIIOCKOCTH JIEXaT JiBE

HEOONBbILIME OOUHAKOBBLIE HIaiibbl, Kaxmas wMaccel m. IliaiiGbl

coefMHEHbl JIETKOM  HeaedOpMMPOBAHHOM MNPYXMHKOH, [JIMHA

KOTOpO# I, M KECTKOCTb %. B HEKOTOpbIii MOMEHT OHON M3

maité CoOBLIMIM CKOPOCTb U, B TOPU3OHTAJIbHOM HalpaBJieHUN
MEePIIEHINKYIAPHO npyxuHke, HaiiTi MakCuMallbHOE OTHOCUTEIIBHOE
YAJIMHEHUE NPYKMUHKM B NpOLiecce ABWKEHUsSI, €CJIM M3BECTHO, YTO
OHO 3HAYMTCIIBHO MEHbIIE €NHULLbI.

1.4. BceMupHoe TAroTeHUE

® 3akoH BCEMHPHOIO TACOTEHHs:

mym,
F =y 3 . (148)
r

® Kpanparsl nepuofgoB ofpaleHus nuadHeT Bokpyr CoJiHUA OTHOCATCA Kak
KyOb1 Goabuinx mnosyocei nx opbut (Kennep):

T?wa’ (1.46)
L4 HOTCHuMaJI rpaBUTAUWUOHHOIC NOJIA TOYEYHOIt Macchl:
=~ymfr. (1.48)

® [lepsas M BTOpasds KOCMHYECKHE CKOPOCTH:

v, =ygR, u,=u 2. (1.4r)

1237. Hekortopas rmraHera Maccbl M [ABMKETCA MO OKPYXHOCTH

BOkpyr ComnHia co ckopocrbl0 v =349 xMfc  (OTHOCUTENILHO
TENIOLEHTPUYECKON cucTeMbl orcyera). Halitu nepuopm obpaienust
3T10M I1U1aHeThl BOKpYr CosnHia.
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1.238. Tlepuon ob6pamenus HOnurtepa Bokpyr Connita B 12 pa3s
SonpLIE COOTBETCTBYIOLUEro nepuopa ansg 3emnu. Cuurass OpOUTHI
IU1aHeT KPYTOBBIMM, HANWTU:

a) BO ckonbko pa3 paccrossHue ot IOnurepa no Conxna
npepbiliaeT paccrosinue ot 3emnn o Connua;

6) ckopocts u  yckopenue IOnutepa B TIeJIHOLEHTPUHYECKOH
CHUCTEME OTCHETA.

1.239. ITnanera Macchl M asuxercs Bokpyr ConHIa No 3JUIANCY
TaK, YTO MHHUMAJILHOE paccrosinue Mexry Heil m ConmHueMm pasHO
r,, a MakcumansHoe r,. Haiitu ¢ nomompo (1.46) mepuon
obpamennst ee Bokpyr Consila.

1.240. [IBa citlyTHHMKa [BMKYTCSl BOKDPYI JeMJ/M IO KacamoLMMCA
TpaekropuaM. ORUH CIHYTHHMK JIBUXKETCA IO OKPYXKHOCTH pajauyca 7,
Opyrot — 110 JUIMICY C MEpuofoM obpauieHusd, B 1 pa3 O60Jb-
MM, YeM Yy nepsoro cnyrHuka, Haiith ¢ nomouibio  (1.46)
MaKCHMAJILHOE PacCTOSIHUE MEX(LY BTOPBIM CIIYTHMKOM M LEHTPOM
3esutu.

1.241. Hebomuiuoe Teno waupfaer mnapgars Ha ConHie ¢
PACCTOSIHUSA, PABHOTO PAjuycy 3eMHOM opbutel. HaliTu ¢ nomoibo
(146) NMpopoOIBKATENBLHOCTL NaJCHUS.

1.242. Crryrank  Jlyeel, aBuraBmimiics 1o  Kpyropoih opdurte
pagiyca r, 10OCJAE€ KPAaTKOBPEMEHHOTO TOPMUXKEHNSA CTall ABUATaTLCHA
no  3nnuntudeckodt  opbure, kKacawujeidcs MOBepxHOCTH  JIyubl.
Haitm ¢ nomowpio (1.46) Bpemsa nagenus coyrHuka Ha Jlyny.

1.243. TlpegcraBuM cebe, 4T0 Mbl cozfganu momenab CONHCYHON
cucTeMbl, B n pa3 MCHBLUYIO HaTyparnbpHOH BEAMYHUHBI, HO U3
MATePUANIOB TOW ke caMoil cpensHeil 1otHeoctd, 4To y ConHua u
nnader. Kak uU3MensaTes npu 2T0M HNEPUOiBL ofpaleHus Mojieneil
IJIaBET 110 CBOMM opOuTam?

1.244. ]IBoiinas 3Be3jla — HTO CUCTEMA U3 ABYX 3BE3J, JNBUKY-
HINXCS BOKPYr ec¢ ueHTpa Macce, Mspccrunl paccrosinne [ Mexuy
KOMIIOHEHTAMY  [ABOIHON 3Be3nnl v neprojy T ee BpalyeHud.
Cuuras, 4T0 [ HE MEHseTCs, HAWTU Maccy CHCTEMBL

1.245. Ilnanera Macchl m [BUXKerca 1o smanurcy BOKpyr Cosdiia
TaK, 4TO HamMmeHbiliee M Hanbonbuiee paccrosHus ee ot ConuHna
paBHLI COOTBETCTBCHHO ry U ry. Hailtu momeHT ummynbca M aroit
IUIAHETBl OTHOCMTENBLHG 1eHTpa CosHua.

1.246. JIoka3aTb ¢ NOMOIIBIO 3aKOHOB COXpaHEHUs, MTO IOJIHAas
MEXaHH4eCKast 3HEPrus £ MIaHETbl Macchl m, ABMIKYLLENHCA BOKPYr
Connna no 77dICy, 3aBUCUT TOJILKO OT €10 (OJNbIIOH IOIyocH d.
Haiitu 3apucumocts E (a).

1.247, TInaHera A JBMXKETCS TO SIIUNTHYECKOW OpOUTE BOKPYT
Connna. B MOMEHT, KOI7la OHA HaXOQW/Iach HA PACCTOSSHUM T, OT
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CO.TIHIIEI, €€ CKOpOCTh paBHAJACb VvV, M YIOI MEXIAY panuycom-
BCKTOPOM 1, 1 BEKTOPOM CKOPOCTH v, cocrapisan «. Haiitu

Hauboyblliee ¥ HaUWMEHbLIEE pacCcToAHMsA, Ha KOTOpbIC YHalfACTCs
oT Comlua 3Ta nJlaHera npu CBOEM NABHIXKEHUU.

1.248. Kocmuueckoe teno A aBu-
xercsi K Connuy C, uMes Blalln OT
HEr0 CKOPOCTL U, M MPULEIIbHBINA

napamerp I - [UIed40  BEKTOpA v, £9

OTHOCHTENILHO LEHTpa Conuya 1

(puc, 1.48). Haiitu HauMeHblIeE pac- 4 1
A — . . e o e o o ek e o

CTOSIHME, Ha KOTOpOE 3TO TeJNO IIpu-
onusurca k Conuuy.

1.249. Yacruiza Maccnl m  Haxo- Puc. 148
IUTCA BHE OAHOPOAHOILO 1IAPA MECChI
M wa paccrostuMu r oT ero unexdrpa. Haitru:

a) MNOTEHIIUMANBHYIO YHEPTHI) TPABUTALMOHHOIO B3aUMOAEHCTBUA
4aCTULbI ¥ 11apa,

0) cuiy, ¢ KOTOpO#i IHap ACUCTBYET Ha 4acTuily.

1.250. Mokasath, Y10 CHa THIOTERUA, NEHCTBYIONAA HAa acTUHY
A BHYTPU OJTHOPOIHOTO CPEPUHECKOTO CII0s1 BELIECTBA, PaBHA RYJIO.

1.251. Umeercs OmHOpOAHBIA 1m1ap mMacenl M u pagmyca R.
Harity HanpsixeHHocts G M NMOTEHIUA) ¢ PaBUTAL{OHHOIO MMOJIA
ITOT0 fuapa Kak (YHKUUW pPAcCTOAHHS 7 OT ero LeHTrpa {(1pu
r<R u r>R). M3olpasure [puMEPHbIE [PadUKU 3aBUCUMOCTENH
G n o).

1252, Buaytpy OXHOPONHOfO 1lapa IUIOTHOCTH p UMEETCH
cchepuueckas IMOJOCTh, UEHTP KOTOPOH HAXOAMTCS Ha PACCTOSTHUUN
} or nentrpa mapa. Haittu HanpsskeHHoOCTs G 1O TATOTECHUA
BHYTPH MOJIOCTH.

1.253. Opuxopopublii urap umeer maccy M u pagmyc R. Haiirn
KaBJIEHME p BHYTPM 1Mapa, OOYyCNOBIEHHOE [I'DABHTALUOHHBIM
©KaTHEM, KaK (yHKUHMIO pacCTOSHUA r OT ero JeHTpa. OLEeHuTh p
E LEHTpe 3eMiy, cuyuTasd, 4TO 3emid  ABAACTCA OJHOPOIHBIM
LLIAPOM.

1.254. Haiity cOGCTBEHHYH) TTOTEHLIMANBHYIO SHEPTUIO TPaBUTALLY-
OHHOINO B3aUMOJCHCTBUSA BELECTBA, 00pasyloLero:

a) TOHKMI OJHOPOAHBIA Cepuyeckuil cnoit Maccbl m H
panuyca R;

6) ompHOpOAHBIA IIap Macckl m M paguyca R (BOCHOIIB30BAaThCS
OTBETOM K 3apade 1.251).

1.255. Ber4ucnurtb OTHOLLIEHUE CIEAYIOUIMX YCKOPEHWi: ycKope-

HHUA a4y, BbLI3BIBACMOro CHUJION TATOTCHUA Ha NTOBEPXHOCTU 3€MJII/I;

Yy
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YCKOPEHHUSA @,, 00YCIIOBICHHOIO LEHTPOGEKHON CHIION MHEPLMU HA
9KBaTOpe 3€MJIM; YCKOPEHMs d,, COOOLAEMOro TelamMu Ha 3emiie

Connuem.

1256. Ha kakoii BbICOTE HaJ TOJIOCOM 3EMIM YCKOPEHUE
cBoboaHoro nageHusi yobisaer Ha 1 =1,0%? B n=2,0 pasza?

1257, Teny coofwuny Ha Momi0ce 3EMJIM CKOPOCTb Y,
HAlPaBJEHHYI0 BEPTUKAJIbHO BBEpPX. 3Has paauyc 3emian M
yCKOpeHune CBOGOMHOrO rnafgeHms Ha €€ NMOBEPXHOCTH, HANTH BBICOTY,
Ha KOTOPYIO NOJHUMAETCA TEJO.

1.258. Hatitu mnepuon oOpaileHusa CIyTHUKE, JBYDKYLLErocs
BOKPYT HEKOTOpPOIl IiaHeTbl BOMM3U €€ MOBEPXHOCTH, €CIIU CPEIHss

IJIOTHOCTD TUIAHETHI p = 3,3 Tfem>.

1.259. CriyTHUK BBIBEJIM Ha KPYrOBYIO OpOMTY CO CKOPOCTBIO U
Hag nontocoM 3emsu. Halltm  paccrosgnue OT  CIIyTHHMKA 10
MOBEpXHOCTH 3eMiIn.

1.260. Cnytnux 3emMam  Macchl m  JBUXETCA IO KPYroBoi
opbure, paguyc KOTOpoi BjBoe Gomnbiile papuyca 3emiin. Kakoii
JIONMOJIHUTENBHLIT WMIOYABC M B KAaKOM HalpaBJIeHUM CHAERyeT
KPaTKOBPEMEHHO COOOHIMTbL CIYTHUKY, 4YTOObI IUIOCKOCTH E€ro
OpOMTHI [OBEPHYJIACHL Ha yros o« 0e3 M3MEHeHUs pajauyca opouTbhi?

1.261. Bpr4ucnuTh pafuyCc Kpyropoit OpOUTBI CTALMOHAPHOIO
CIyTHUKAa 3€MJIM, KOTOPBIA OCTAaeTCA HEMOJBIKHBIM OTHOCHUTEILHO
ee nomepxHocTu. KakoBa €ro CkopoCTb B MHEPUMANBHON cucreme
OTCUeTa, CBA3aHHOH B JaHHBbIl MOMEHT ¢ LieHTpoM 3emiuu?

1262. Cucrema, KOTOpass COCTOMT M3 [JBYX OJMHAKOBBIX
CITYTHUKOB, COEJMHEHHBIX TOHKUM TpPOCOM JUIMHBL [ =150 M,
JIBIKETCS 1O KPYroBoit opbure BOkpyr 3emnn. Macca Kaxporo
cryTHuka m =1000 kr, mMacca Tpoca IpeHeOpexXUMO MaJsla, paccTosi-
HME OT UeHTpa 3cMJIM A0 3TO CUCTEMBbI cocTapisier n=1.2
panuyca 3emuin. HailiTu CuITy HaTsSKEHUsI TPOCAa B MOMEHT, KOIjia
TPOC HaIpaBjleH MO paguycy 3emiIn.

1.263. Haiitu maccy 3emau, €Cim CIYTHHUK, ABWXKYLIMUACA B ec
3KBAaTOPMANBHON TIJIOCKOCTM C 3anaja Ha BOCTOK IO KPYroBoii

opbute pammuyca R=2,00-10* kM, nHOSBAAETCS HajJ HEKOTOPHIM

HYHKTOM Ha 3KBaTOpe depe3 Kaxanie t =11,6 9.
1.264. CryTHUK ABVIKETCA B 3KBATOPHAJILHOI IMIJIOCKOCTH 3eMiu

C BOCTOKa Ha 3amaj IO KPYropoil opbure paamyca R =1,00-10* gM.
HafiTh OTHOCHTENLHO ITOBEPXHOCTH 3E€MIH:

a) CKOpOCTb CIyTHUKa; 0) €ro yckOpeHue.

1.265. Kakyio ckopoctb HEOGXOAMMO COOGILMTHL TEIXy B TOPU30H-
TaJIbHOM HAaIIPaBJICHMK BOU3U MOBEPXHOCTH 3€MIIM Y €€ HOJIoca,
4TOOBI BBIBECTH €r0 Ha 3IJUIMITHYECKYID OpOUTY ¢ OGOnbioit

noyjyocbo a?
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1.266. HckyccrBeHHbI crmyTHUK JIyHbI OBHXETCA MO KpPYroBoOi
opbuTe, pagMyc KOTOpoi B n pa3 Gonblie paguyca JIyHbl. Cuuras,
4yTO HeGOoNbluasg CUJia CONPOTUBJICHMS, UCIBITHIBAEMAasA CIYTHMKOM
CO CTOPOHBI KOCMHYECKOW HBbLJIIM, 3aBUCUT OT €r0 CKOpPOCTH Kak

F=av?, e & — NOCTOAHHASA, HAWTA BPEMs [IBMXKEHUA CIYTHUKA
IO MajieHust Ha MOBEPXHOCTb JIyHbI.

1.267. BbruuciauTh NEPBYIO M BTOPYIO KOCMUYECKHE CKOPOCTH Ui
3aiyckoB ¢ JIywpl. CpaBHUTH C COOTBETCTBYIOLUMMU CKOPOCTAMU
ans 3emiu.

1.268. Kocmuueckuii kopabnb nopneraer k JIlyHe no napabonu-
YeCKOM TpaekTopuM, TIOYTHM Kacawouieiics ee nosepxHoctu. B
MOMEHT MaKCHUMaJlbHOIo cOymkeHusi ¢ JIyHOil Ha KOPOTKOE Bpems
OblT BKJIIOYEH TOPMO3HOR ABUraTesib, W KOpaOyb MepelIen Ha
kpyroByio opOuty. Haiity npupaiienHme Mofysis CKOpPOCTH Kopabsist
Py TOPMOXXEHHH.

1.269. Kocmudeckuit kopaGnb BbIBEJIM Ha KPYTOBYIO OpouTy
BONMM3KM nosepxHocty 3emnu, Kakyo AOMOMHUTENBHYIO CKOPOCTH B
HanpaBJICHUHA €ro ABWXKEHUS HEeOOXOAMMO KpPaTKOBPEMEHHO C000-
INUTh KOpabiito, YToObl OH CMOT IMPEOHOJIETh 3EMHOE TATOTEHHE?

1270. Kocmuueckuii kopaGib ABMXKETCS BOKpYyr 3emnm 1o
Kpyropoit opburte, panuyc KOTOpoii B 1=2,5 pasa O6onbuie pa-
nuyca 3emnm. Kakylo JONOJMHHATENILHYIO CKOPOCTb Hafo KpaTKO-
BPEMEHHO COOOILIUTL KOpabJilo B HalpaBjeHUM OT LEHTpa 3emMIu
0 €€ panuycy, 4YTOObI OH CMOr THOKMHYTb [IOJI€ TATOTEHUS
3emnu?

1271. HaliTu npmOGAMXEHHO TPETbI0 KOCMUYECKYID CKOpOCTb
V; — HaMMEHBIUYIO CKOPOCTb, KOTOPYIO HEOOXOAMMO COOOLIMTDL
TEJTYy OTHOCUTEJIBHO IMOBEPXHOCTH 3€MiM, YTOGbI OHO MOIJIO
nokuHyTh CojiHeuHylo cucteMy., BpauieHueM 3emiin BOKpYr ee ocu
npexnebpeys. '

1.5, lunaMuka TBepAOro Teja

® YpaBHeHHMe AMHAMMKA TBEPOOro Te/a, BPALLAIOIErOCa BOKPYT HEMOABMXKHOM

ocn Z:
I1B8,=N, (15a)

rae Nz - anreﬁpanquKaﬂ CyMMa MOMEHTOB BHELUBMX CWJI OTHOCHUTEJILHO ocU Z.

® Teopema lllteitnepa:
I=1.+ma? (1.56)

L4 Kunetuueckasn JHEPUA TBEPAOro Tena, Bpaulalllerocs BOKPYT HENONBUXK-

HOIt ocwm:
K=10%2. (1.58)
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® PaBGora BHEIWIHMX CUJ TIPU OBOPOTE TBEPAOTO TENA BOKPYr HENONABUX-
HOH ocH: :

A =szdq>. (15)

® KuHeTnueckas JHEPruA TBEPAOIO Teka MNpHU INIOCKOM [ABUXKCHHU!

K=1.0%2+md})2. (1.5

® CBi3b MeXIy VIVIOROR CKOPOCTLIG @' Mpelieccun TMPOCKONa, ero MOMEHTOM

UMITybCa M, PaBHbLIM o, U MOMEHTOM N sHewHnx cua

[©'M]=N. (15¢)

1.272. TorKHI OAHOPOUHBLIN CcTepKeHb AB macchl m =10 Kr
JBUXXETCS MOCTYNATENBLHO ¢ yCKOpeHueM a =2,0 M/c? 1o aeficTsriem
cun B, u B, (puc. 1.49). Paccrosnue b=20 cM, cuna F,=50 H.
Haiitu pawHy crepxst.

1.273. OpHoponHbIA 1Iap Maccbl m =

F - A =4,0 Kr JABHXETCS  MOCTYTIATEJbHO  TIO
! 1 MOBEPXHOCTH CTOJIA [OR REHCTBUEM HOCTO-
02 Aol cunnl B, kxak r1noxasaHo Ha

puc. 1.50. Yron «=45°, kospdunmeHt
TpeHuss k=020. Haittu F u yckopeHue
mapa.

‘ oY

Vil
Puc. 149 VL,

Puc. 150

1.274. K TOYKe C pPajuycOM-BEKTOpPOM I;=ai IIPMJIOXKEHA CUNa
B =Aj, a k Touke ¢ ,=bj — cwira Fy=Bi. 3gecb i u j — opthi
oceit x u y, A u B - nocrosiHabie, Haiitm 1e4o paBHOAEl-
CTBYIOLLICH CHJIbI OTHOCUTEJILHO Hayasia KOOpAMHAT.

1275. OpHoponHbiii KyOMK Macckl m =25 xr, [nuHa pebpa
Koroporo /=100 MM, @EpeMELIalOT BNPaBO, JAEHCTBYA CHIIOH
F=11 H (puc. 1.51). Koapduuuenr tpenus k=0,15. Haiitu:
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a) mne4yo b paBHOACUCTBYIOLIER CUIT
HOPMAaJIbHOIO HAaBJICHUA OTHOCHUTEJIbHO
LIEHTpa KyOWKa;

6) mpm kakoM 3HayeHumum F KyOuk
OyleT CKOJIb3UThb HE ONPOKUMBLIBAsCh.

1.276. B HayaJbHOM NOJNOXEHUU Cepe- /777777777 777777
AMHA  TOPU3OHTATILHOIO  OLHOPOAHOIO Prc. 1.51
CTEP>KHSA MacChl m W JUIMHBI | HaXORHT-
¢ Hapg ynopom A (puc. 1.52). JleBblii
KOHEI CTEepKHs Hadald Mej-

nY

JIECHHO TSIHYTb 3a HUTb. Kakyio

paboTy HanO COBEPUIUTD, HYTO- o A 11{7./4 .
Obl CTEPXXEHb BBICKOYMIJI W3- “ )]
fox ymnopa B, ecnu pacerosi- ‘

HUE MexHay ymopamu A u B Puc. 1.52

paBHO a ¥ KOohPuuuenT
TPEHUSI MEXTY CTEpXXHEM M ynopamu k?

1.277. VIMeeTcsi TOHKHUII OJHOPOAHBIA CTEPKEHB MacCChl m U
onuHel !, HaiiTm €ro MOMEHT WHEPIMM OTHOCUTENIbHO OCH,
TIpOXOAALLEl yepes:

a) ero KOHEl[ W TNEPNECHAMKYJIAPHONA CaMOMY CTEPXHIO;

§) ero LEHTp ¥ COCTABIAILEH YTOI & CO CTEpPXKHEM.

1.278. Haiitu MOMEHT MHEPUMU TOHKOH OIHOPOAHONI NpgMOY-
IOJILHOM MNACTUHKA OTHOCHUTENBHG OCH, NMPOXOAALEN uepe3 OmHy
M3 BEPUIMH IUIACTHHKUA TCPIECHIAUKYIAPHO €€ IUIOCKOCTH, €CIU
CTOPOHbI MIACTUHKU PaBHLL 4 U b, a ee Macca m.

1.279. ToHkast ogHOpPOJHAs NMIACTHHKA Macchl m = 0,60 KI' UMEeT
dopMy pPaBHOOENPEHHOTO MPAMOYTONIBHOIO TpeyvronbHuka. Haiitu ee
MOMEHT MHEPUMM OTHOCUTEIBHO OCH, COBIAfamouicll ¢ OOHUM U3
KaTETOB, IJMHA KOTOPOTO a =200 MM.

1.280. BpI4uciauTh MOMEHT WHEPLUU:

a) MEJHOI0 OJHOPOQHOIO JMCKa OTHOCHTEIIBHO €ro OCH, €CJH
TONUMHA aucka b =20 MM u paamnyc R =100 mm;

6) OAHOPONHOIO CIJIOLIHOTO KOHYC2 OTHOCHTEJIBHO €F0 OCH,
ecliM Macca KOHyca m M paamyc OCHOBaHUsA R.

1.281. Haiitm MOMEHT MHEPUMU TOHKOIO HPOBOJIOYHOIO KOJiblia
panuyca @ 4 MacCel m OTHOCUTENBLHO OCH, COBIMAaloIlleil C €ero
IMaMETPOM.

1.282. ITokasatk, YTO JJisi TOHKOM TUIACTMHKM TIPOM3BOJILHOM
opMBl MMEETCA CIIENYIOIAs CBA3b MEXQY MOMEHTaMU WHEpLUU:
Li+L=1;, tne 1, 2, 3 — Tpu B3aWMHO MEPICHAUKYNSIPHBIE OCH,
NPOXoAsANIME 4Yepe3 OfHY TO4YKY, NpUYeM ocu I U 2 JexaT B
IJIOCKOCTH TIJTACTUHKM.
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Hcnonb3yst 3Ty CBA3b, HAWTH MOMEHT HWHEPUHMH TOHKOIO
KPYIJIOrO OIHOPOAHOIO JMcCKa paguyca R ¥ Macchl m OTHOCHUTENb-
HO OCHM, COBIARAIOILCii ¢ OAHUM M3 €r0 AUaMETPOB.

1.283. MOMEHT HMHEPIMM TENa OTHOCUTEIILHO B3aMHO Napasi-
nenbHBIX oceit 1 u 2 pasen I;=1,00 r-M? u L=30rM%. Ocu I u
2 pacnosioxeHbl Ha pacCTOARMAX X,=100M u x,=300 MM oOT
ueHTpa Macc C Tena. HaldTu MOMEHT HHEPLMHU 3TOIO  Teja
OTHOCHTENIBHO OCH, Mpoxopsiieil uyeped Touxy C M IapajuIebHOMH
ocam I u 2

1.284. Opuoponublit auck paauyca R
uMmeer Kpymnmid Boeipes (puc. 1.53). Macca
ocTaBLUeHCA (3AILTPUXOBAHHON) YACTH KCKa
paBHa m. Halith MOMEHT MHEPLUUM TaKOTO
JCKA OTHOCUTENLHO OCH, NMEPIEHAMKYIIAPHOH
IJIOCKOCTH JMCKAa M MPOXOBALLEH:

a) yepes TOUKy O;

6) uepes ero HEHTp Macc.

1.285. Ucxonst wu3 Qopmynsl uist  MO-
MCHTa MHEPUMK OJHOPORHOrO 1uapa HaiiTu
MOMEHT MHEPLUUU TOHKOIO CEepU4eECKoro

€10 Macchl # U paauyca R OTHOCHTEJIBHO
ocH, OpOXOfsAIleif vepe3 ero LEHTP.

1.286. Ha crynenuareiif 610k (puc. 1.54)
HAMOTaHb! B IPOTUBOIMOJIOXKHBIX Halpasie-
HustiXx pase HutH. Ha koHen, opgHoit HuTI

JeiCcTBYIOT NOCTORHHON cuioit F, a K KoHLY
JApYTOii HUTH MNPUKPEIUIEH TPy3 MaccChl m.
Wseectnbl paguychl R, u R, Gioka u €ro

MOMEHT MHepuuu [ OTHOCUTENBHO OCH
Bpamienua. Tpeuuss Her. Haiitu yrnosoe
- yckopenue OI0Ka.
Puc. 1.54 1.287. Ha oOOHOpPOOHBIA CIJIOLIHON 11~
JuHAp Maccel M U paguyca R TUIOTHO
HaMOTaHa Jierkasg HWTb, K KOHI[y KOTOpOil mpukper-
JieH rpy3 Macce! m (puc. 1.55). B momeHt t=0
cucreMa npuiia B asBwkeHue. [Ipenebperast Tpe-
M | W4 HMEM B OCM UMIMHApA, HAalTH 3aBUCUMOCTb OT
BPEMEHU:
a) MOAyJis YIJIOBOM CKOPOCTM UMJIMHAPA;
6) KMHETUYECKOM SHEpTUM BCEil CHCTEMBI.
m 1.288. KoOHilbl TOHKMX HUTEMN, INIOTHO HAMOTaH-

HBIX Ha OCb pajauyca r [Jucka MakcBemna, npu-
Puc. 1.55 KpenneHnl K ropu3oHTaibHOM 1uranre. Korma puck
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PACKpY4YHMBA€eTCs, IUTAaHIY NOHMMAKT TaK, 4YTO MIUCK OCTaercs
HEM3MEHHO Ha OAHOI M TOil Xe BbIcOTE. Macca gucka ¢ OCblO m,
MX MOMEHT MHEPLUM OTHOCUTEJILHO MX ocu cumMmetpuu I. Haiith
YCKOpEHUE IITaHIHU.

1.289. T'opusoHTaNbHbIE TOHKMH OAHOPOMAHBINA CTEpXEHb AB
mMaccel m W jguMHbl [ MOXET CBOGOAHO BpaliaThbes BOKPYT
BEPTUKJIBHON OCHM, NpOXOAsALIEN yepe3 ero xoHely A. B Hekoropsbii
MOMEHT Ha KOHel| B Hayana JaeicrBoBaTb IOCTOAHHas cuna F,
KOTOpasi BcE BpeMs IEPHEHAUKYJISApPHA IEPBOHAYaAJIbHOMY IIOJIOXE-
HUIO ITOKOMBILErOCS CTEPXHSA ¥ HANPaBJIEHAa B TOPU3OHTANbLHOM
MIOCKOCTH. HailiT YITIOBYI0 CKOPOCTBH CTEPXKHS Kak (DYyHKIUIO €r0
yIyla MOBOPOTa ¢ U3 HAYAJILHOIO MOJIOXEHU.

1.290. T'Opu30OHTANIbHO pPacNOJIOKEHHBIA TOHKUN OJHOPOAHBIN

CTEPXXEHb MacChl m TIOABEIIEH 3a KOHIb! Ha JIBYX BEPTUKAJIbHbIX
HuTax., HailTy cuiny HaTsKeHMst OAHOM U3 HUTe ¢pasdy rocie
MepexXUraHusa Apyroii HUTH.

1.291. Toukuif OAHOPOAHBINA cTepKeHb Maccbl m =050 kr u
manpl =100 cM MOXET BpallaTbCd B BEPTHKAJIbHOM IJIOCKOCTH
BOKPYT OCM, MpPOXOJsLIei 4yepe3 caM CTepKeHb., MOMEHT HMHEpUUU
CTEPXKHsI OTHOCHUTENBHO ocu BpamicHus I=0,115 xr-m2 CrepxeHb
VCTAaHOBWJIM B TOPUZOHTAIIBHOM TMIOJIOXKEHMH M oTmycrwiu. Ilocie
3TOTO OH TNpWIleNT B [JBUKEHUE M OCTAHOBWIICA B BEPTUKAIbHOM
noaoxeunu. Haiitu Mopynb Topmoaxmero MOMEHTa CUJ B OCH,
CHMTAsA €ro IMOCTOSHHBIM.

1292, B ycraHoBke (puc. 1.56) u3BECTHbI
Macca m OQHOPOAHOIO CIUIOLUHOrO LUJIMHAPA,
ero paguyc R m maccel ten m; u m,. Ckonb-
JKEHHUS] HUTU M TPEHUs B OCH LWIIMHApPA HET.
Haiit yrnoBoe yckOpeHue LWINHAPA M OTHO-

LICHNE CUJl HaTskeHust FyfF, BepTUKaJIbHBIX
Y4aCTKOB HHUTH B TMpOLECCe ABWXEHUs. YOe-
matbed, yto F =F, npu m-0.

1293. B ycranoBke (puc. 1.57) u3BeCTHbI
Macchl TeJ my U m,, KOIPPUUMEHT TpeHus k
MEXJy TEJIOM m, ¥ TOPU3OHTAJIBLHON MNOBeEp- Puc. 1.56

XHOCTbIO, a TaKxke macca O710Ka m, KOTOpbIi
MOXHO CYMTATH OJHOPOAHBIM JHCKOM. CKOJILXEHUA HUTH 1O GJIOKY
Her. B MomenT t=0 Teno m, HaymHaer omyckatbes. IlpeneGperas
TpeHuem B ocu 6si0Ka, HaiiTu:

a) YCKODEHHUE TENa m,;
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Punc. 1.57

6) pabory cwiabl TpeHus, aei-
CTBYIOLEH Ha TEJIO m,, 3a NEPBbLIE
1 CEKYHJ ITOCNE Ha4dajla JABMKCHMS.

1.294. OnHOpoAHbIA CTEPXKEHDb
Maccbl m MajlaeT ¢ NpeHedpexuMo
Manoif HadaabHOM CKOPOCTBIO U3
BEPTUKAJIBHOMO NOJIOXKEHUS, NOBOpa-
YUBMCH BOKPYI' HEITORBMXKHOH OCH
O, 1npoxopsinicil Yepes ero HUXKHUIM
koHewy, HailTk TOPU3OHTANBbHYI U

BEPTUKAILHYIO COCTABMASIIOINE CUJIbI, ¢ KOTOpOH och O peicrayer
Ha CTEPXKEHb B TOPU3OHTANILHOM [ONIOKEHUW. TpeHUs HeT.

Puc. 1.58

Puc. 1.59

1.295. OpHOpOAHBLIH  CIDIOIIHOH  HMJIMHAD
pajidyca R packpyTw/iy BOKPYT €0 OCHM [0
YIIIOBOM CKOPOCTH @, W 32TEM TNOMECTHIA B
yros (puc. 1.58). Kospdunment tpeHus Mexmy
HWIHHAPOM #  CcTeHKaMmR paseH k. CKOIbLKO
BPEMCHU LUJIMHAP OYyAET BpamiaThesi B 3TOM
HONOXKEHUU?

1.296. B cucreme (puc. 1.59) opHOponHOoMYy
JUCKY COOOLLMIN  VIJIOBYI0 CKOPOCTb BOKPYT
IOPUBOHTAIIbHOMH ocu O, a 3aTeM OCTOPOXHO
OIYCTMJIM HAa HEro KoHew, A crepikHsa AB Tak,
w0 OH oGpasosan yron ¥ =45° ¢ BepTHKANLIO,
Tpenue wumeercss TONLKO MEXAY JIHCKOM ¥
crepxxseM, koapdunuent Tpenus k=0,13.
[yete ny v ny - uncia obOPOTOB AMCKA [0
OCTAHOBKM IIPU €r0 BPAIICHUM MO YacOBOW
CTPEIKW M MPOTUB [PU OJUHAKOBOI Haaub-
HOIt cKOpocTd. Haiitu oTHOIUECHUE hy/n,.

1.297. Opuvopoanblit auck paguyca R pac-
KPYTUJIA 10 YrAOBON CKOPOCTH @ U OCTOPOXKHO
MONOXKUIIM  Ha TOPU3OHTANBHYIO [MOBEPXHOCTD.
CKOJILKO BpeMeH# OMCK OyLET BpaLaThest Ha
noBepxyocTy, ecnu  kodpPUIMEHT  Tpenust
papend k?

1.298. ToHkui#i crepxesb AB Maccbl m=
=50 r NCKUT HA TFOPU3OHTANIBHOM IIIOCKOCTH
¢ koadduuuentom tpenus k=0,12. Crepxenn

MOXET BpallaTbCs BOKPYT ITIagKONW BEPTUKAJILHON OCH, NPOXOAIEi

yepe3 ero KoHel, A. ITo Komiry B npousBenu KPaTKOBPEMEHHBIM
yAap B T'OPM30OHTaJIbHOM HAIIPABJICHUM NMEPIEHAUKYIISIPHO CTEPXHIO.
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HMMnynbe cunbt yiapa J =050 H-c. Ckonbko speMeny CTepXeHb
OyJIET Bpaillarbex’

1299, Maxosyk ¢ HaYaJbHOH YIJIOBOM CKOPOCTHIO @, HaYWHAET
TOPMO3MTHCH  CUHAMU, MOMEHT KOTOPBIX OTHOCUTENBHO €r0 OCH
NPpOIOPUMOHAJIER KBaJAPAaTHOMY KOPHIO M3 €r0 YIVIOBOH CKOPOCTH,
Haittn  cpephiioe yrioByr)  CKOPOCTL  MaxXOBuKa 3da  BCE  BpeMid
TOPMOKCHHSR,

1506, OUnnopoisstil CQUIOTHHOE MMIUHAR paiptyca
K M mMacchbi M RMOKST CBODOMIIO BPRILATLLN BORPYY
HENMGLREAKHOR 1OpHIOHTaNbHOA e O (pue. 1.6U), Ha
HHARRAD B OHy D3l HaMOTal TOHKUR LifHyD diidbl
£ v maccpt m Haliti VITIOROE YOKOPEHME UMINHAPaE
$ 3UBMCKMUOCTH 1 WIMHBL X CBERIMBAGLIEHS 4alTi
WY PG, CMUTETE, 370 LCHTP MOcC HamMOTanton SacTi T
THHYPE HUXOMUTol Ha O WARAHIDA.

L3018, Oasopogabiil  orepamend  uiEe § muoker
Bpan ofold  BOKDYY TOPUBDHTANBHOB  OCU. Nepienly-
RVILHHOH  CTepoRitio 8 HPOXGIGGLCH  MCpes oiin U2
cro romop (pee 105 Cucremy paBHOMSPHO B

£

W ¢ YIIOBOH  CROPLUTLIG @ BOKPYD BERTHRLLIONH
oy, Hantin vion b

1L30Z, Popusotrralibiy  PaciiyiOKeHBBIET  GHOPO-
HELA  Crepkenb AH Maceut mo= 140 &1 0 s
L= 100 oM Bpar@eres cBoBOAHC BUKPYT UENOBYAHOM
BEpTURWIbHOW  ocn OO0, ppoxousauied  4epes  ©ro
koHer, A. Touka A HaxOouTcsd BOCEpeAMBHE  OCH
OO, puara kotopoi =55 oM. TIpy KakoM SHadeHum
VIAIOBOIT CROPOCTH CTEPKHS FOPU3OHTM@IbHAR COCTABIH-
oA cuiibl, Jeficrpyionieil Ha HMKHMR Kodcil ocu
a0, Gyner parna uyso? KawoBa opuy 1om MCPI3oH-
TaNpHas COCTaWIAIOILEan CWJIbL, ACRCTBYKILECH Ha BEPXHUI KOHECL,
ocu?

1303, Cepenuua OQHOPOJHONO CIEPXKHS Macchi M W JNIUHbL {
KECTRO  COEMMHENHA ¢ BEPTHRABbHOR ocno OO T1ak, 4TO0 yron
MEKAY CTEPXKHEM I OCbIo pasey 8 (puc, 1.02). Kouuw ocu OO
YKpelinenbt B noammnHukax. Cucrema spauieHusi 6e3 TPEeHMS ¢
YIIIUBOR CKOPOCTHLI0 . Halttu:

4) MOIYJIb MOMEHTA HMIIYAbCA CTEPKHA OTHOCHTENLHO TOYKM
C ¥ MOMEHT UMIVIIbCA OTHOCUTENLHO OCU BPaiLicHU,

8) Moaynn MOMEHTA BHEWIHMX CuJl, NEHCTBYIOLUMX Ha och OO’
NPy BpateHnu.

Puc. 1.62
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1.304. Tnagkuii  OXHOPOAHBIN  CTEPXECHB
#8 AB maccel M u nmab | cBoGogHO Bpala-
€TCA C YIJIOBOH CKOpPOCTbIO ®, B TOpPU30H-
TaJBbHOH MJOCKOCT BOKPYT HEHNOABMKHOM
BEPTUKAIBHON OCH, NPOXONALIEH Yepe3 ero
koHen, A. M3 TOouknm A HaAYMHAET CKOJIL3UTh
Mo crepxxHio Hebonblas MydTa Macchl M.
Haiitu ckopocts ¢ MydTBI OTHOCHUTEJILHO
CTEepXHA B TOT MOMEHT, KOT[la OHa JOCTUTHET

€ro KoHua B.

1.305. OgHopopgHasti TOHKas KBajgparHas

Puc. 1.62 IJlacTHHKA €O cTopoHoi [ u Maccel M

MOXET CBOOOMHO BpallaTbCA BOKPYI' HEMOM-

BU>KHOM BEpPTUKAJIbHOR OCH, COBHAfaroleil ¢

OIHON W3 €e¢ CTOpOH. B {EHTp NNacTUHKU I10 HOpMajau K He
VIPYIO yHapsiercss IIapMK MacChl m CcO ckopocrbio v. Haiftu:

a) CKOpOCTb Llapuka Vv’ cpasy Hocie ypapa;

6) rOpU3CHTAJIbHYIO COCTABISIIOILYK) DPe3yJAbTUPYIOLIENR CHJbI, C
KOTOpOI OCh NEeHCTBYET Ha IUIACTUHKY TIOCHE yAapa.

1.306. BepTukajlbHO paClONOXEHHbIA ORHOPORHBIA CTEPXKEHB
Maccel M U QIMHBI [ MOXET BpallaTbCs BOKPYT CBOEIO BEPXHETO
KOHIIa. B HIDKHHUIT KOHEl CTEepXXHA rorana, 3aCTpAB, FOPU3CHTAJIBHO
JIETEBILAsA MY/ MACChI m, B PE3yJIhTaTe YEro CTEPXKEHb OTKIIOHWII-
ca Ha yron o. Cyutasgs m<<M, uHaitu:

a) CKOpOCTb JIETEBHICH MTymu;

6) npupailicHUe HMIYILCAZ CUCTEMBbI "MyJA — CTEPKEHB" 3a
BpeMs yapa; KakoBa IMPUYMHA M3MEHEHUS 3TOr0 HMMIIYJIbCa,

B) Ha KaKO€ pacCTOAHUHE X OT BCPXHEr0 KOHILA CTEPXKHHA
JIOJDKHA nOIacThb IyJisd, 4TOObl MMHYJIbC CHCTEMbl HE H3MEHUJICS
B IIpOIIECCE yjapa.

1.307. I'opu3oHTaNbHO paCHOJIOKEHHBI OJHOPOJHBIA  JMCK
maccel M n paamyca R cBOoOOAHO BpalllaeTcs BOKPYT BEPTUKAILHOM
ocy, npoxopsAuleldl depe3d €ro neHTp. HUCK MMEEeT paiManbHYl
HAIIpaBJIAIYI0, BHOJIbL KOTOPOH MOXET CKONB3UTL O€3 TpeHus
Hebonpmioe Ten0 Macchl m. K Teny rnpupszaHa HUTh, INPONYILIEH-
Has 4epes IIOJIYI0 OChb AucKa BHU3. IlepBoHayanbHO TENO Haxonu-
JIOCb Ha Kpal0 [UCKAa U BCA CHUCTEMa Bpallajlach ¢ YIJIOBOWM
CKOPOCTLI) ®W,. 3aTe€M K HIDKHEMY KOHLY HUTH TIPUJIOKMUIIN CUITY
F, ¢ 1oMOLbI0O KOTOPO# TEJIO MEMJIEHHO IMOATSAHYJIM K OcCu
Bpautenus. Haiitn:

a) YIJIOBYIO CKOPOCTb CMCTEMbI B KOHEYHOM COCTOAHUU!

6) paboTy, KOTOpYI0 cOBepluusia cunia F.
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1308. YenoBek Maccbl m; CTOMT Ha Kpaw TOPU3OHTAJIbHOIO

OJJHOPOIHOrO AMCKAa Macchl m, M paauyca R, KOTOpBI MOXET
CBOGOOHO BpalllaTbCsl BOKPYT HETOJBMIKHONM BEPTUKaJIbHOW OCH,
NpPOXOASUIEd Yepes ero HEHTP. B HEKOTOpbId MOMEHT 4YeNOBEK
Hayan JBUraTbCs [0 Kpalw [AUCKa, COBEPLUMJ IIEPEMELLECHUE Ha
yrol @' OTHOCMTENILHO Jucka u ocraHoBuicsa. [Ipenebperas
pasMepaMu 4eJIOBEKA, HaWTH yrojl, Ha KOTOPBIA IMOBEPHYJICS IUCK
K MOMEHTY OCTAaHOBKM 4Y€JIOBEKa.

1.309. IBa ropusOHTANbHBIX JUCKa CBOOOQHO BpainawTCi BOKPYT
BEPTUKAJILHON OCH, [POXOAAIUEH Yepe3 uX HEHTPbl. MOMEHTHI
WHEPHUU JUCKOB OTHOCUTENBHO 3TON ocu I, u I,, ymioBble

CKOPOCTH @, M @,. [locne majeHUs BEPXHETO MCKA HA HUXKHUM
oba QUCKa WU3-3a TPEHUS MEXAY HUMU Hayald YEPe3 HEKOTOPOE
BpeMsl BpanlaTbCsid Kak efquHoe uesoe. Haiiru:
a) YCTAaHOBMBIUYIOCA YITIOBYIO CKOPOCTb BPallleHUs [MCKOB;
©) paboTy, KOTOpPYIO COBEPIUMJM TIPM 3TOM CWJibl TPEHUS.
1310. [IByM ORWHAKOBOIO pamuyca Juc-
KaM CcooOLIMAM OOHY M Ty € VYIJIOBYIO I, I,
CKOpocTb ®, (puc. 1.63), a 3aTeM wux
IIpUBEJIU B CONPHMKOCHOBEHUE, M CHCTEMa
Yyepe3 HEKOTOPOE BpeMsl MpUIllsla B HOBOE
YCTAaHOBUBLUEECA  COCTOSAHME  JBUXKEHMA.
Ocu AMCKOB HEMOABWKHBI, TPEHUS B OCAX

HeT. MOMEHTBI HMHEPUUU [UCKOB OTHOCHU- Puc. 1.63
TENbHO MX OCEd BpauwieHUs paBHbl I, U
I,. Haiitu:

a) MpupalleHue MOMEHTa WMITYJIbCa CUCTEMbI;
6) yObLIIb €6 MEXaHU4YeCKOil 3SHEepruu.

1.311. Iuck paauyca a MOXET CBOOOJHO BpallaThCA BOKPYT
CBOE OCHM, OTHOCUTEJIBHO KOTOPOI €ro MOMEHT MHepUUu paseH I,.
B mMomeHT t=0 pauck Hayanu OO0dyyaTh MO HOpManu K €ro
MOBEPXHOCTA PaBHOMEPHBIM IIOTOKOM Yactuly, — N dactul] B
equHUIY BpemeHU. Kaxaasa yactuia mmeer maccy m U COBCTBEH-
HBI/ MOMEHT uMIyjibca M, HalpaBlieHHE KOTOPOIO COBNAHaeT C

HanpapieHueM pABwxeHus uyactun,. Cuwurasi, 4Yr0 BCE YACTULLBI
3aCTpEBalOT B JIMCKE, HAWTU €ro YIIOBYI0 CKOPOCTb KakK (QyHKIMIO

BpeMeHM  (7), ecau w (0)=0. HM306pasurtb npumepHsbiii rpaduk
3aBUCUMOCTH & (7).

1.312. OpHoponHbI# AMCK paguyca R M Macchl m JIGKAT Ha
ITIaJJKOH TrOPU3OHTAJILHONW 1OBEpXHOCTH. Ha GOKOBYIO MOBEPXHOCTD

AMCKa IUIOTHO HaMOTaHa HMUThb, K CBOGOJHOMY KOHLy K KOTOpOii
OPUIOXWIIA TIOCTOSHHYK) TOpU3OHTaNIbHYIO cuity B. IMTocne Hauyana
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ABWKEHUs JaMcka Tovka K mepemectunach Ha  paccrosinue L
HaiitTu yrnoeyro CKOpPOCTH OMCKA X 3TOMY MOMEHTY.

1.313. [ByxcTyneH4aThlit 670K paumycos
R, v R, monoxwim Ha WIAAKYIO TOPU30OH-
TaJIbHYIO mnoBepxHOCTh. Ha crynenu 6noka
[UIOTHO HAMOTaHbl HUTH, K KOHIIAM KOTO-
phIX TIPWIIOXKUIIM TIOCYOAHHBIE, BIAMUMHO
nepneHauKynsipusie  cunbt B ou B,
(puc. 164, Bni csepxy). TKONLKO  06OpO-
TOB COBEPILUT ONOK 3a BPCcMsl, B TCUYEHUE
KOTOporo ero ocb C MEepemMecTuTcss Ha
paccrosinue !? Macca npanHoro Onoxa m,

Puc. 1.64 €ro MOMEHT MHEpPLUMH OTHOCUTENBHO ocnm C
paBeH [.

1.314. OnHopoRHBIA guCK pajmyca R=35,0 cM, Bpaumaouuiics
BOKPYT CBOEif OCH € YITIOBOIT CKOPOCTBbIO =60 pam/c, mapaer B
BEPTUKANILHOM HONOXEHUU HA TOPH3OHTAIBHYIO ILEPOXOBATYIO
OBEPXHOCTL M OTCKakMBaeT nop yrom @ =30° k meprmkanu, yxe
He Bpauiasch. Hajtry CKOpPOCTh JAMCKa Cpady Moclie OTCKaKUBaHUsA.

1.315. OguoponHbIil 1ap CKaThiBAETCH 0€3 CKOJbXEeHUA Mo
HaKJIOHHOM TIJIOCKOCTW, COCTABIAIOUICH VIO & C TOPU3OHTOM,
Haitt yckopeHue LEHTpA (Iapa M 3HaueHue kodphuuueHra
TPEHMUs!, IP¥ KOTOPOM CKOJIbXKEHMs He Oyder.

1.316. OnHoponHblif map maccbki m =350 KT ckaTbiBacTesl 0e3
CKOJIBXKEHMsI 10 HAKJIOHHON IJIOCKOCTU, COCTARNAIIEH  yron
& =30° ¢ ropusoHTOM. HaliTH KMHETUYECKYIO HEPIUIO ITapa ‘epes
t=1,6 ¢ mocne yjauana JBVKEHUSI.

1.317. OpHOpOHBIA CcTEepKEeHb JUAHBL [ =110 ¢M  pacnonoxen
Mo ymioM & =60° K 1anKkoil TrOpU3OHTAIBHON [MOBCPXHOCTH, HAa
KOTOpPYI0 OH OINpaeTcd CBOUM HWKHUM KOHIIOM. Crepxenb 06e3
TOJMYKa OTnycTMnd. HalTu CKOPOCTb BEPXHETO KOHIA CTEPXKHS
HENOCPEACTBEHHO MEpej] MaJeHUEM €r0 Ha IMOBEPXHOCTD,

1.318. Karyiika, MOMEHT WHEPHMU KOTOPOW OTHOCUTEILHO €€
ocu paBeH [, CKaThIBAeTCA (€3 CKONBXEHMS N0 HAKIOHHOM
niockoctu. fIpoiins OT Havana ABMXKCHMA OYTh S, OHA MNpuodperns
VYITIOBYIO CKOPOCTb . HaliTu cumy TtpeHusi mokos, cuurtas ee
OIMHAKOBOM Ha BCEM ITyTH.

1.319. Iilapuk A ckaTbiBaeTcs 03 CKOJBKEHUS C FOPKY BBICOTHI
H =30 cM, nmeromed TpaMIUIMH BbICOTH A =15 eM (puc. 1.65). C
KaKoid CKOpDOCTBbIO [UApUK YHajerT Ha [OpPU3OHTANIbHYIO [OBEp-
XHOCTB?
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Puc. 1.66

1320. Opnopoanslil uuauHAP Maccsl m =80 KT W pajuyca
R=13 cM (puc. 1.66) B MOMeHT t=0 HayuHaeT OIYCKaTbCA I10J
neicTBueM cuibl Tsxect. Haidtu:

a) YIJIOBOE YCKOPEHUE IIMJIMHIPa;

6) 3aBUCUMOCTb OT BPEMEHH MrHOBEHHOIl MOLIHOCTH, KOTOPYIO
pa3BUBACT CMJIA THAXKECTH.

1.321. Hat HamoTaHbl Ha KOHILaXx OAHOPOAHONO CIUIOIIHOIO
punuHapa Maccbl m. CBoGOAHbIE KOHIIL; HHTEH NPUKPEINIEHBI K
MOTOJNIKY Kabuubl smmcdra. Kabuna Ha4dasa IOQHUMATLCH ¢ YCKOPEHU-

eM a,. HaiiTy yckopenue & UMIMHAPa OTHOCHTENbHO KaOMHLI K

cuiny B, ¢ kotopoil nwinuap peicrsyer (fepe3 HUTH) Ha TIOTOJIOK.

1322, Ha rmnagkoifi HaKJIOHHOI IJI0C-
KOCTH, COCTaBJsioled yron a=30° ¢
TOPU30OHTOM, HAXOAMTCA KaTylllka C HH-
TKOit, CBOOOMHBLIM KOHEN, KOTOpOi#t yKpen-
seH (puc. 1.67). Macca naHHONH KaTyluku
m=200r, ce MOMEHT WHEDIMHU OTHOCHU-

TeNBHO coberBeHHoit ocu  1=0,45 r-M?

paauyc HaMOTAHHOIO CJIOSI HUTOK 7 = 3,0 cM.
HaiiT ycxkopeHme ocu KaTymiku.

1.323. OpHOpOJIHBII  CIVICINHON  1U-
JAMHAP MACChl m JIEXKUT Ha JABYX IOpU30u-
TalbHbIX Opycbsx. Ha 1maumHnp HaMmoraHa
HUTb, 3a CBEIIMBAWOIIUNCA KOHEIN| KOTOpOit
TAHYT € NMOCTOSSHHOMH, BEPTUKAJIBHO HAIpaBJICH- .

HO#t cunoit F (puc. 1.68). Haiitu 3sHayeHus

cunpl F, IpU KOTOPBIX UUIUHAD OyAET KaTUTh- A
¢ 0e3 CONbXEeHMS, ecnu Koddduiuent tpe- 1
F

HuA paBeH k.
1324. Ha ropu3oHTasNbHOH HIEPOXOBATOH

TUIOCKOCTH JICKHUT KaTylllka HUTOK Macchl m. Puc. 1.68
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Ee MOMEHT MHEpPLUMU OTHOCHTEIb-
HO cobcTBeHHON ocu  I=ymR?,
Ime y — 4YUCIOBOM KO3(ppuum-
€HT, R — BHEHIHMH panuyc Ka-
Tymiku. Pagnyc HaMOTaHHOro ¢Jos

HUTOK paBeH r. Katymky 6e3
CKOJIbXEHUA Hayall TAHYTb 3a

HUTh C TNOCTOAHHOM cuoit F,
Prc. 1.69 HanpaBJIeHHONM MOX YIJIOM & K
ropusoHTy (puc. 1.69). Haiitm:

a) INPOEKIMIO HAa OChb X YCKOPEHHMsI OCHM KaTyUIKH;

6) paGory cunbl B 3a mepebie t CEKYH[ IBUKEHUS.

1.325. Cucrema (puc. 1.70) cocrouT u3 [BYX OJMHAKOBBIX
O/IHOPOJIHBIX LUJIMHAPOB, HA KOTOPBIE CUMMETPUYHO HAMOTAaHbI JIBE
nerkue HutH. HalTd ycKOpeHHE OCH HIDKHETO I[WJIMHApa B
MpOLECCE ABMXEHHS,

1326. B cucreme (puc. 1.71) usBectHnl Macca m rpy3a A,
macca M cryneH4aroro 6ioka B, MOMEHT uHepiiuu I MmOCeAHEro
OTHOCHUTEIBHO €r0 OCHM M pajguychl crynieHer Onoka R m 2R.

Haiitu yckopenue rpy3a A.
, , y
B — e
A

Puc. 1.70 Puc. 1.71 Puc. 1.72

T

B

1.327. CnnomiHo# OFHOPOAHBIN HWIMHAP A Macchl m, MOXET
cBOOOHO BpaIlaTbCA BOKPYT TIOPHU3OHTANBHOM OCH, KOTOpas
yKperuieHa Ha mnoacraske B maccel m, (puc. 1.72). Ha munuHpp
IJIOTHO HAMOTaHA HUTb; K KOHLY K KOTOPOH NPUIJIOKWMIIN TOCTOSIH-

HYI0 TOPHU3OHTAJIbHYI0O cuiy F. Tpeuusi mexny HOACTaBKOil n
IJI0CKOCThI0O HeT. Haiitu:

a) yCKOpeHHe To4Ku K;

6) KUHETHMYECKYI0 3HEPIMIO 3TOM CHCTEMBI 4epe3 ¢  CEeKYH[
1oCIe Havajia ABUXCHUA.
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1.328. Ha rnagkoii rOpU3OHTANbLHONI IJIOCKOCTH JIEXHUT [0CKa
Maccbl m, W Ha Heil OnHOpoAHbIi wap Maccel m,. K pocke
NPUWIOXKUJIM [OCTOAHHYI0 TOPM3OHTajIbHYl0 cmiry F. C KakuMu
yCKOpeHusaMu GyayT ABMraTbCA AOCKa M ILIEHTP II1apa B OTCYTCTBHE
CKOTIBXKEHUA MEKTY HUMH!

1329, CnnomiHoMy ORHOPOMHOMY HUNMHAPY Maccsl m U
panuyca R coolIOMiIM BpalugHUue BOKPYT €ro OCRH C YITIOBOM
CKOPOCTBIO ®,, 3aT€M €r0 MNONCXUIW GOKOBOf MOBEPXHOCTHIO Ha
TOPU3OHTAIbHYI0 IUIOCKOCT ¥ [PEAOCTABMIIM  camMOMy  ceGe.
Kosddunuent tpenus pased k. Haitn:

a) BpeMsi, B TCYCHHE KOTOPOTO ABWXKeHue nunuuapa Gyper
MPOUCXOAUTL CO CKOJBXEHUEM;

6) monHyo paboTy CHABI TPEHUSA CKONBXECHUS.

1.330. OpgHopopnxblii 1ap pagMyca 7 CKaThIBAETCA 0€3 CKOMbXe-
HHA C BepiuwHn! cdepbl paguyca R. Halitu VITIOBYIO CKOPOCTH
nrapa nocne orpoiBa 07 cdepnt. Havanpyad CKOpoCTe  iapa
NpeHedpexxuMo Majia.

1.331, Conominoil OpHOPORHBIM HUMUHJD pajuyca R xaTurcs no
TOPU3OHTAJIBHON MJIOCKOCTH, KOTOpas FMCPEXOAUT B HAKIOHHYIO
TUIOCKOCTh, COCTABJIAIOLIYIO YIOJI « C ropu3oHTOM (OX YKJIOH),
HaiitTn MaxcumanbHOE 3HAYEHME CKOPOCTM U, LWIMHAPA, Ipu
KOTOPOM OH MNepeiieT Ha HAKIOHHYIO IJIOCKOCTH euie 0e3 ckadka.
CKOJIbXXEHHUSA HET.

1.332, OgHOPORHBIN HIAap Macchi
m=50xkr m panumyca R=50cMm Ka-

TATCA 0€3 CKOJLXEHUSI [0 TOPU3CH-

TaJlbHOM  IIOBEpXHOCTU. Bceaepcreue

AedopManuM B MECTE COMPUKOCHOBE-

HUA 1Llapa ¥ IUIOCKOCTM Ha 1Hap 1pu

INBWDKCHWH BHPaBo JEHUCTBYET PaBHO-

NEHACTBYIONAA F cun peakunu

{(puc. 1.73). Haiitu Moayne MOMeHTa 7
cunbl B otHOcutenoHo ueHtpa O ’
1iapa, €cau Hiap, UMEBIIMII B HEKOTO- Puc. 173

pblii MOMEHT CcKOpocTs v =100 Mfc,

NpouIeAa MOCJIE IT0ro A0 OCTaHOBKH IyTh S =25 M. MOMEHT cuibl
F cuyuTaTh NMOCTOAHHLIM,

1333. Ha rmankoil rOpU3OHTANIBHON  MOBEPXHOCTH  JIEKUT
ONHOPOAHBINA cTepKeHb Maccel m =5,0 kr u anmuuel =90 cM. Ilo
OHOMY K3 KOHUOB CTEPXHA B TOPU3OHTAILHOM HalpaBieHUMN
HEPNICHAUKYAAPHO CTEPXKHIO HNPOU3BEIU YyAAp, HMITYILC CHJIbI
Koroporo J=3,0 H-c. Haiith cuny, ¢ KOTOpOil O/(HA IOJIOBUHA
crepxkHsA Oyper AeilcTBOBaTh Ha JPYTyI0 B NPOLIECCE JIBMXKCHUS,
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1.334, Ucnonb3yst ycloBUE NPEABIAYILEH 3ajayd, HaWTH:

a) HA KaKoe pacCTOAHHME [MEPEMECTHTCA LIEHTP CTEPXHA 3a
BpEMsI €ro MOJHOrO 060poTa;

6) KHHETHYECKYIO SHEPIUIO CTEPXHA MOCe yaapa.

1335, Ha magkoil roOpM30HTaZbHONM  TMOBEPXHOCTH  JIEXHUT
OHOPOAHBINH cTepxeHb Maccel m u anuuel l. Ha oauH w3 ero
KOHHOB Hayajau JAEHCTBOBaTL IMOCTOAHHON, HAIpaBJIIEHHOW BCe
BpEMs BEPTUKAJIbHO BBepx cunoi F=mg. Haiitu yrnosyio CKOpocTh
CTEP>KHS B 3aBUCMMOCTH OT YIJIa ¢ €ro roBopoTa.

1.336. OpnHopopHBIH  CTEpXKEHb
AB pnvapl 2] yCraHOBUJIX BEPTH-
KAJIbHO B Yy, OO0pa30BaHHOM
rIagKUMU TJI0CKOCTsIMU. B HekoTo-
pblil MOMEHT CTEPXKHIO COOOILIMIIN
npeHebpexuMo  Majlyl0  yIJIOBYIO
CKOpOCTb, M OH HayaJ Ma/iaThy
CKONB3s MO IUIOCKOCTSIM, KakK IoKa-
3aH0 Ha puc. 1.74. Haitmm:

a) YIJIOBYKD CKOpPOCTb  ® H

Puc. 1.74 YITIOBOE YCKOPEHME P CTEpKHS Kak
¢$YHKUUM yITIa & — 0 MOMeENTa
OTPbIBA TOYKU A OT TIJIOCKOCTH,

6) mpu KakoM 3HAYEHUU YIila & CTEPXKEeHb OTOPBETCA OT
BEPTUKAJILHONA CTEHKM?

1.337. OpHoponublii cTepXeHb MUHbLL [, YKPEIICHHBIA OJHUM
KOHLUOM B LIapHUpPE, OTBEAU Ha yroa ¥ OT BepTMKaIM U COOOLIN-
JIX €r0 HUKHEMY KOHILY CKOPOCTb U, MEPNEHANKYISAPHO BEPTUKAID-
HOM IIJIOCKOCTH, mpoxogsuieil ueped crepxenb. [Ipm  xakom
MUHUMAaJIbHOM 3Ha4€HUM U, CTEPXKEHb NPU JlaTbHEHILEM JXBMKE-
HUM HPOHAET Yepes ropu3OHTAIbHOE MONOXKEHUE?

1338. Ha miaakoii 1iockocTd Jiexkar Hebonbuiasg I1uaiba n
TOHKMI OQHOPOAHBIH CTEepXEeHb MIMHBI I, Macca KOTOPOTO B 1 pa3
6onpuie Maceel 11aii6bl. 11laitGe coobuiumm cKOpoCcTh V B TOPU3OH-
TAJIbHOM HaNpaBJICHUM MNEPNECHAUKYIAPHO CTEPXKHIO, TIOCJIE 4Yero
OHa WCOBITAJIa YHPYIO€ COyapeHue C KOHIOM crepxHa. Hailitu
CKOpOCTh v, LIEHTpa CrepxHa nocne croynkHoBeHus. Ilpu kakom
3HA4YEHUU 1 CKOPOCTh MIANOBI 110CJie CTOJIKHOBEHUA 6yneT paBHa
HyJI0? M3MEHMT HalpaBJieHUe Ha npOTuBononomoe"

1.339, OgHOpOAHBIA CTEpKeHb, NafaBliMil B TOPU3OHTAJIBHOM
TIOJIOXKEHHUHU C BBICOTBI h, YIPyro yjgapuiicsi OJXHUM KOHLIOM O Kpaii
MAacCUBHOM muiuTbl. HaiiTu CKOpOCTh 1ieHTpa CTEPXKHS Cpa3ly mocie
yaapa.
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1.340. Bosxuok maccet m =0,50 Kr, 0Ch KOTOPOINo HakKJIOHEHA TOJ
yrnom ©=30° K BepTHKanu, Mnpeleccupyer Moy RerdCTBUEM CHIIbI
TAXKECTH. MOMEHT WHEpIMM BONYKAa OTHOCUTENIBHO €ro  OcH
cummeTpun I=2,0 r-M%, yrjioBas CKOpOCTb BpAllleHMsi BOKPYT STOiA
ocn o =350 pag/c, pacCTOAHUE OT TOHYKM OMNOPbI 0 LEHTPa Macc
ponyka I=10 cm. Haiitu: )

a) YIJIOBYIO CKOPOCTb IIPELIECCHM BOJIUKA;

6) MOOyslb U HAMNpPaBJIEHWEC TOPH3OHTAJILHOI COCTABNAIOLLEH
CUNILI peakL Uy, QEHCTBYIOLLEH Ha BOJYOK B TOYKE OMOPHI.

1.341. Ha nony kabunbl nudra, KOTO-
pasi HAYMHAET NMOAHUMATBCA C IMOCTOAH-

HBIM yCKOpeHHeEM- a =2,0 Mfc?, ycTanos- 0
JIeH TMPOCKON -  OJHOPOAHBIN  JMCK
paauyca R=35,0 cM Ha KOHIE CTEpXKHA
ekl 1=10 cm  (puc. 1.75).  Ilpyroi
KOHEl, CTEPXHSA YKPEIUIEH B LIApHUpE \
0. Tupockon upeyeccupyer ¢ 4acToToi

n=0,5 o6/c. Tlpenebperasi TpeHHEM u Puc. 1.75
MACCOIl  CTEPXKHSA, HAWTU COBCTBEHHYIO
YITIOBYXO CKOPOCTB JIUCKA.

1.342. Bonuok, macca kotoporo m=1,0 X ¥ MOMEHT HHEPLUU
OTHOCUTENLHO  coGCTBeHHONM ocu  [=4,0 Mm%, Bpaulaerca ¢
w =320 pag/c. Ero Touka Onopnl HaXOMWUTCS Ha IOACTABKE, KOTOPYIO
MepeMelialT B TOPU3OHTAJIbHOM HAMpPaBJIEHUM C YCKOpPEHUEM
a =3,0 M/c?. Paccrosinue MEXIY TOYKOM OIOpbI M IIEHTPOM Macce
Bomuka [ =10 cM. HaiiTu MOmynb W HaNpaBiCHWE BEKTOpa ' -
VIJIOROM CKOpPOCTM TNIPEHECCUM BONUKa.

1.343. Opnoponublit  map Macesl m=50%r u  paaumyca

R =6,0 cM Bpamaerca ¢ o = 1250 pag/c BOKpYr ropu3oHTanbLHON OcH,
NPOXOASALIEN Yepe3 ero LEHTP M YKPEIJIEHHONH B HOAUIMIHUAKAX

noacraBkd. Paccrosnne mexny noamunuukamu ! =15 cm. Tlopcras-
Ky MOBOPavyMBaIOT BOKPYr BEPTUKANBbHOH ocu ¢ ' =35,0 pap/c.
HaiiTn Monysib ¥ HanpasjieHU€ TMPOCKONMU'ECKUX CHIL.

1.344. Tuckx maccol m =50 xr U pagnyca R =50 cM Bpauaercs
¢ =330 pag/c. PaccrognHue MEXAY NOQIUMITHUKAMU, B KOTOPbIX

yKpemsieHa ocb Jucka, [=15 cm. Ocb BBIHNYXZAIOT COBEpPINATH
TapMOHMYECKNE KOJeOaHusi BOKPYr FOPU3OHTANBHOI OCU ¢ Hepuo-

noM T=10c¢ u ammmtygoii ¢,=20°. HaiitTu MakcumanbHOE
JHA'ICHUE UPOCKONMUYECKUX CUJI, HEKMACTBYIOUIMX Ha IMOMIUMIHUAKI
CO CTOPOHBI OCU JAMCKa.
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1.345. Kopabnpb OBHXKETCs €O, CKOPOCTbIO U =36 KM/9 Mo jyre
OKpPYXHOCTU paauyca R =200 M. HaiiTu MOMEHT IMpOCKONMYECKUX
CuJl, NEUCTBYIOIIMX HA TOAIIMITHMKA CO CTOPOHBI Bajla ¢ MaxoBH-
KOM, KOTOpbI€ MMEKT MOMEHT HWHEPUMU OTHOCUTEIIBHO OCH
BpauieHus I =38-10° xr M2 u menawr n =300 o6/Mma. Ocpb Bpailie-
HUS PaCHoOJIOKEHA BAONb Kopab:s.

1.346. JIOKOMOTUB TNpPUBOJUTCS B JBUXEHUE TypOMHON, OCb
KOTOpOil mapajuiefibHa ocAM Koisiec. HanpasneHue BpaieHust Typ-
OMHBI COBNAgaeT ¢ HANPABJICHUEM BpallcHUs Kojiec. MOMEHT uHep-

UM pOTOpa TYPOMHBLI OTHOCHTENLHO COBCTBEHHOM ocu I=240 kr-M2.
Haiitn no6aBo4YHYI0 CcuIiIy [aBlI€HMA Ha pEJIbChbl, OOYCIIOBIEHHYIO
TMUPOCKOIIMYECKUMU CHJIaMU, KOTAa JIOKOMOTUB MAET MO 3aKpyrje-

HUIO pagmyca R=250 M co ckopoctbio v =50 kM/1. PaccrosiHue
Mexpay penbcamu =15 m. Typbuna nenaer n = 1500 o6/muH.

1.6. Ynpyrue nedopManuu TBepAOro Tejia

® 3akon Iyka:
e =0ofE, (1.6a)
rie &€ — OTHOCUTE/NbHOE YJVIMHeHMe, O — Hanpsikenne, E — mopyas IOnra.
© Css3b MeXIy OTHOCHTEJLHBLIM TONEPEYHbIM CXaTHEM (pacTsxenunem) &’ u
OTHOCHUTENILHbLIM TPOJOJbHbIM pacTsaXxeHueM (CKaTuem) €:
g'=-pe, (1.66)
e g — kosdpuunent Ilyaccona.
@ CBsisb MeXITYy OTHOCHTE/bHBIM CABHIOM ¥ M TaHIEHUMAIbHLIM Hampsxke-

HUEM T:

Y =1/G, (1.68)
rne G — moayib casura.

® KospduuneHT cxnMaeMocTn (MOOY/Ib BCECTOPOHHENO CKaTHsA):

l3=-l ﬂ/ (1.6r)

V op

® OGbeMHasi MJIOTHOCTH 3HEPIMM YNpPYroit AedopMauyu:

u=Es%2, u=Gy}2. (1.61)

1347, Kakoe papjieHME HEOOXOAMMO NPWJIOKUTb K TOpLAM
CTQJIbHOTO LMJIMHAPa, YTOOBI [JIMHA €ro HE W3MEHMJAach npu

NOBBLILIEHMU TeMmnepatypbl Ha 100°C?
1348. Kakoe naBjieHME M3HYTPM (MIpU OTCYTCTBUM HApPYXXHOIO
IaBJIEHUs) MOIYT BBIAEPXKAaTh:
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a) cTeknsiHHasA TpyOka; 6) crewlisiHHas cgepuyeckass KoJsba, y
KOTOPBIX paavyc 7 =25 MM ¥ TOJIIUHA CTEHOK Ar=10 mm?

1.349. I'Opu30OHTaNIBHO  PacCHOJIOKEHHBIA MEIHbINA  CTEPXKEHb
anuHbl =10 M BpallalOT BOKPYT' BEPTUKAJILHONM OCH, Mpoxonsiei
yepe3 ero cepeauHy. IIpuM Kakoil 4YacTOoTe BPALLECHUA OH MOXET
pasopBaTbcs?

1.350. Konbio pamuyca r=25 c¢cM, CHEJIAHHOE H3 CBUHIIOBOiA
MPOBOJIOKM, BpalllalOT BOKPYT HEMOABMIKHON BEPTHUKAJIBHON oOcCH,
MPOXOAsILIEH Yepe3 €ro HEHTP M MNepHeHANKYJISPHON IJIOCKOCTH
Konblla. Ilpu Kkakoit 4acToTe BpallleHHWsI JAHHOE KOJBLO MOXET
pasopBartbcaA?

1351. CranbHasg npoBosioka auamerpa d=1,0 MM HaTAHyTa B
TOPU3OHTAJIBHOM TMOJIOXKEHUM MEXTY JABYMSI 3a)KMMaMM, HaxOAsIu-
Mucsi Ha paccrosuun 1=2,0M pgpyr or apyra. K cepenune
MPOBOJIOKM — TO4YKe O — nojasecusu rpy3 maccel m =025 xr. Ha
CKOJIBKO CAaHTUMETPOB OIyCTHUTCA TO4Yka O?

1.352. OnHoponHbiii ynpyruid OpyCcOK JBMXKETCA MO IJIaaKO
FOPU3OHTANILHOM MJIOCKOCTH NOJ AEHCTBUEM IMOCTOAHHON cunbi F,,

PaBHOMEPHO pacipeneneHHoi mno Ttopuy. Ilnomages Topua S,
monynbk IOura marepuana E. HallT# OTHOCUTEIIBHOE CXaTue Opycka
B HaNpaBNCHUM JACHCTBUA NaHHOU CHJIIBL.

1.353. ToHkuii OOHOPOAHBIA MEIHBIA CTEpXKEHb JIMHBI [ u
Maccbl m paBHOMEPHO Bpallaercsi ¢ YIJIOBOM CKOpPOCTBIO @ B
TOPU30HTANIBHON TJIOCKOCTU BOKPYT BEPTUKAILHONW OCH, NIPOXOAsLUEN
4yepes OiMH M3 €ro KOHHOB, HaiiTM CHITy HATAXEHUS B CTEP)KHE B

3aBUCUMOCTH OT pacCToAHUA r 10 OCH BpallCHUA, a TakKxe
YANTUHECHUE CTCPXXHA.

1.354. CruioluHOi MeAHbIN HUIUHADP AJUHBL | = 65 ¢cM mocTtaBunmu
Ha FOPU3OHTAJIBHYIO IIOBEPXHOCTb M CBEPXY NMPUIIOKWIN BEPTUKAIIb-
HYI0 CKMMawlywo cwiy F=1000 H, kotopass paBHOMEPHO pacmpe-
JeyneHa mno ero Topuy. Ha CKONBKO KyOMYECKUX MWIIAMETPOB
U3MEHMIIC O0BbEM IMIHMHJpA?

1.355. MenHblif crepxeHb AIUHbLI | TIONBECWIIM 33 OAWH KOHEI|
Kk noronky. Haittu:

a) YOJIMHEHUE CTEPXKHs I10j{ AeiCTBUEM COGCTBEHHOIO BECA;

6) oTHOCMTENbHOE INpupalleHue ero obbema AV/V.
1.356. Bpycok u3 Marepuana ¢ Moxuyiiem IOura E u ko3dpduim-
€HTOM HyaCCOHa p OOABEPITIN BCECTOPOHHEMY CXATUIO HABJICHUEM

p. Haiitu:
a) OTHOCHUTEJIBHOE YMEHBIIIEHHE €ro O0bheEMA;

6) cBsA3b MEXAY KO3(PIUIMEHTOM CXUMAEMOCTH P M yIPyrUMU
NOCTOAHHBIMU E u .
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IMokasatb, yto kO3pdunuent IlyaccoHa B HE MOXET TPEBbI-
marp 1/2.

1.357. YCTaHOBUTH CBA3b MEXAY KpPYTAIIMM MOMEHTOM N H
YIJIOM 3aKpy4MBaHUA ¢ JUIS:

a) TpyGbl, y KOTOpOWl TOJILUHA CTEHOK Ar 3HaYMTEIIBHO

MEHbIIIE pafuyca TpYOhI;
6) CIJIOIIHOrO CTEPXKHS KPYIJIOTO CEYEHU.

Ux pnusa I, paaguyc r U MOAynb caBuUra G M3BECTHHLL
1.358. BpiuucanTh MOMEHT Cuil N, KOTOpbi€ BBI3bIBAIOT

3aKpy4HBaHUE CTalbHOI TPyObl anuHbl I1=30M Ha yron ¢ =2,0°
BOKpYr €€ OCH, €C/Ii BHYTPEHHHMH U BHEIUHMIT AUAMETPbI TPYObI

paBHpl d,=30 MM u d,=50 mm.

1.359. Haiitu HaubONBLIYI0O MOHIHOCTh, KOTOPYI0O  MOXHO
MepefaTb € MNOMOILUBI CTaJlbHOTO Bajla, BpalalOLIErocss BOKPYT
CBOEH OCHM C YIVIOBOM CKOPOCTBIO ® =120 pagfc, eciu ero ajauHa
1=200 cM, paguyc r =150 cM M JONMYCTUMBIA Yron 3aKpy4MBaHUA
¢=25°.

1.360. OqHOpPAHOE KONBI® MACCHl n, UMEIOIEE BHELIHNH
panuyc r,, IJIOTHO HACaXXeHO Ha Baj pajpumyca r,. Ban Bpaujaior
C TIOCTOSIHHBIM YIJIOBBIM YyCKOpeHueM B BOKpyr ero ocu. Haiitn
MOMEHT YIPYTrux cuil fedopMauiy CABUra B KONBIE B 3aBUCHMMOC-
T OT PacCTOSSHUSA r [0 OCH BpalllCHHUS.

1.361. Haiitu sHepruio ynpyroi nedopManyy CTaJbHOIO CTEPKHSA
Maccsl m =3,1 KT, KOTOPbIA pacTAHYT TaK, YTO €r0 OTHOCHUTENBHOE
yanunenue €=1,0-1073

1362. CrtanbHOR ULWIMHAPUYCCKUA CcrepKeHb [UIMHBL [ u
paauyca r MOABECMJIM OAHUM KOHIIOM K MOTOJIKY.

a) Haiitu sHepruro U ynpyroii negopmaluu CTEP>KH.

6) Beipasuth U d4epe3 OTHOCHUTENBHOE YAJIMHEHUC CTEPXKHsA
Alfl.

1.363. Kakyro pa6oTy HEOOXOJMMO COBEPIIUTh, YTOOBI CTaJIbHYIO
nosnocy pAnuHbl [=20M, mMUpuUHbI hA=60cM U TONIHMHBI
$=2,0 MM cornyte B Kpyminlid o0py4? IIponecc npomcxogur B
npejenax ynpyroi aegopmanuu.

1364. Haiitu sHepruio ynpyroid jgedopmMalldv  CTaJdbHOTO
CTEepXKHA, Y KOTOPOTO OJWH KOHEI| 3aKpEMJieH, a APYIoil 3akpyueH
Ha yron ¢=6,0°. Inuna crepxus /=10 M, ero paguyc r=10 mm.

1365. Haiitu pacnpejieieHUEe IUIOTHOCTM JHEPIUHM  YIIPYTOii
nedopMaliiy B CTUIBHOM CTEPKHE B 3aBUCHMMOCTH OT PacCTOSHUSA
r 1o ero ocu. [InvHa CTepXHs [, yroja 3akpydMBaHUSA ¢.

1.366. OnpenenuTts MIOTHOCTH HEPTUM YNPYroW nedopmanuu B
MpecHO Boje Ha riyOuHe h =1000 M.
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1.7. MexaHHKa HECKMMAEMOM KMIKOCTH

® OcHOBHOE ypaBHEHNE AMHAMUKM MAEAbHON XMAKOCTH (ypaBHeHHe Diinepa):
pdvidt=f-Vp, (L.7a)

e p — WIOTHOCTL *uAakoctd, f ~ O6bEMHasd MJIOTHOCTH MaccoBbIX cHI (B
cayyae cuabl Tsxxeetn f=pg), Vp — rpaauent pgasnenus.

® Vpassenne Bepuynm. B crauuoHapHOM NOTOKE MIEANBHON KHAKOCTH BAO/bL
MoBoH JMHMHM TOKa

pvY2 + p gh+p =const. (1.76)

® Cuna TpeHus MeXAy ABYMs CJIOSMH >KHAKOCTH:
F_ =n|dv/dz| S, (1.78)
rme 1N — BA3KOCTb KUIKOCTH.

® dopmyaa Ilyaseiing. IToTok XMIKOCTH Yepes MonepeyHoe cedcHue Tpydbl (B
envHuLaX M>/c)
nR* P~ P,
8n i
me R n I - pammyc n pmmuua Tpyosl, P,~P, — PasHOCTb JaBjieHMA Ha ee
KOHLaX.

» (1.7[‘)

® Yycno Peiinonbca, onpeensionlee XapakTep TEYEHUs! BA3KOW KUIKOCTH:
Re=puvl/n, (1.7n)
rie { — HeKOTOpLIf XapakTepHblii pazMmep.

® dopmyna Crokca. Cunia conpoTUBIEHUs ABMKEHMIO LIApUKa pajmycom I B
BA3IKON KUAKOCTH:
F=6nnruv. (1.7e)

1.367. UpeanvHasi XUAKOCTh TEYET IO
IUTOCKOM TpyOE OAMHAKOBOIO CEYEHMS,
PACIOJIOKEHHON B TOPU3OHTAJIBHOM I1JIOC-
KOCTM ¥ W30THYTOH, KaK MOKa3aHO Ha
puc. 1.76 (Bupy csepxy). Ilorox crapuo-
HapHblii. OAWHAKOBBI JIM JaBJEHMA U
CKOpOCTH XHjlKocTeit B Toukax [ u 27
Kakoii Bua umewoT AuHUM TOKa?

1.368. [Ise MaHOMETpUYECKHE TPYOKHU
YCTaHOBJIEHbI Ha TOPM3OHTAILHON Tpybe
IIEPEMEHHOIN0 CEUEHUs B MeCTax, [je
ceyenus TpyOGbl paBHBL S, M S,
(puc. 1.77). lo TpyGe teuer Boma. Haiitm o6bEM BOABI, IPOTEKAIO-
Wil B €IMHUILYy BPEMEHU YEpPE3 ceuyeHue TpyObl, €cnu pPa3sHOCTh

YPOBHEIf BOABI B MaHOMETpUYECKUX TPyOkax paBHa Ah.

Puc. 1.76
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j-). —— ———D g Ah

5 5,

Puc. 1.77 Puc. 1.78

1.369. Tpy6ka IInto (puc. 1.78) ycraHOBJIEHa 110 OCU Ira30MpOBO-
[1a, IJI0ILadb BHYTPEHHEro cedyeHus koroporo pasHa S. [Ipenebpe-
rasg BSI3KOCTBIO, HailiTU OOBEM rasa, NMPOXOHALIEIO 4Epe3 CEYEHUE
TpyOb! B €AMHHUIYY BPEMEHU, €CIM Pa3HOCTb YPOBHEH B XXHAKOCTHOM
MaHOMETpe paBHa Ah, a NMJIOTHOCTb XXHMIKOCTM M rasa — COOTBET-
CTBEHHO py, M 0.

1.370. BeptukanbHass CcTpys WIECAJIbHON >XMIKOCTH BBITEKAET U3
TOPU30HTAJILHOTO OTBEPCTUS pajauyca I, CO CKOpOCThIO v,. Haiitn
paguyc CTpyn Ha DacCTOSHUM h HMXKE CTBEPCTUA.

1.371. NpeanpHas XUAKOCTb TE€YET CTAalMOHAPHBIM IIOTOKOM IO
HaAKJNOHHOI myockocTy. IiybnHa noToka ymenbiaercss B n =2,0 pa-
3a Ha paccroaumu . Ha kakom paccrossuu !’ rmyGmHa NOTOKa
yMeHbIuMTCa B 1’ =4,0 pa3sa.

1.372. Ha crosie CTOMT IUUMPOKUNA IIWJIMHIPUYECKUI COCYQ
BbICOTBE h =50 cm.Cocyn HanonHeH Bojoi. IlpeHebperasi BA3KOCTBIO,
HaliT, Ha Kakoif BBICOTE OT JHA COCy/a CJemyeT CHenaTb HebOJb-
HIOE OTBEPCTHE, YTOOB! CTPysl M3 HEro Gmsa B MOBEPXHOCTb CTOJIA
Ha MakCMManbHOe paccrognue I, . OT cocyma. Yemy pasHo [, 7

1.373. Kakyio pabGoty HeoOGxomumo
COBEPIUUTH, YTOOBI, AECHCTBYA [OCTO-
SIHHOM cmJioif Ha mopruenb (puc. 1.79),
BBIAABUTh M3 TOPU3OHTAIbHO pacmno-
JIOKEHHOIO LUJIMH[pPa BCIO BOIy 3a
Puc. 1.79 BpeMmsi t? O6bemM BOABI B LMIMHAPE
paBeH V, mnuouiagb CE€YE€HUs1 OTBEpCT-

UA S, NIPUYEM S 3HAYMTENBHO MEHBLIE NNOMARM NOpuIHA, TpeHue
U BA3KOCTb NMPEHEOPEXKMMO Malbl.

1374. N3 oTtBepCcTHs B JHE BbICOKOIO IJMIMHAPUYECKOrO cocyha
BbITEKAaeT Boja. Ilnmomans cedeHust cocyna B n =100 pa3 Gonbie
ceueHus oreepctus. Halitu yckopeHme, ¢ KOTOPbIM II€PEMELLAETCs
YPOBEHb BOABI B COCYAE.
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1.375. LlunuHapuYecKuit Ccocyj BbICOTBI A C  MIIOIIAABIO
OCHOBaHMsA S HaNOJHEH BOAOK. B JgHE cocyna OTKPBIIM OTBEPCTUE
mnongaapio s<<§. Ilpenebperass BA3KOCTbIO BOAbl, ONPENENUTD,
yepe3 CKOJIbKO BPEMEHH BCA BOAA BBITEUET U3 COCYAA.

1.376. TOHKOCTEHHBI UWIMHAPUYECKHUIT COCYl MOrpy3unud B
UEaNIbHYIO >KHAOKOCTb [0 BEPXHEro (OTKPLITOrO) OCHOBaHus. B
HIDKHEM, 3aKpbITOM TOpLE MMEETCs Majioe OTBepcTue. M3pecTHbl
BBICOTA COCyla h, a TakkKe OTHOIIEHWE 1 [UIOLIAJU CEYEHUs
OTBEpCTUsA K IUJIOLIANAM CEYEHUs cocyaa, npuyeM n<<1. Haiitu
BpeMsl, 3a KOTOPOE HAIIOJIHUTCS COCy..

1.377. Topu3oHTaIbHO pac-
NnonoxxeHHass Tpyoka AB 1u- A
Hbi [ Bpamaerca ¢ MOCTOAH- 0{)50
HOI YIJIOBOIl CKOpPOCTBIO ® '
BOKPYT HEMOJBMXXHON BEpTU-
KaJIbHOII ocu O, MpOXOonsilieit
yepe3 koxen, A (puc. 1.80). B
TpyOKE HaXOAUTCA WHeanbHasd
KUAKOCThb, KoHeiy A TpyOKM OTKpBIT, a B 3aKPbITOM KOHIEe B
vMeeTcst O4YeHb Masioe oTrBepcTue. Haiiti, ¢ Xakoif CKOpOCTBIO
OTHOCUTEJILHO TPYOKH OyAET BBITEKATh >KUIAKOCTE B 3aBUCHMOCTH OT
"BBICOTBI" ee crosiba h.

1.378. IlokasaTh, 4YTO B CJIy4dae CTallMOHAPHOTO MOTOKa ujiealib-
HOI xupkoctu ypapHeHue (1.7a) npuBoguT K ypaBHEHHIO BepHyru.

1.379. C npoTHBOMNOJOXHbIX CTOPOH LIMPOKOTO BEPTUKAJILHOIO
COCyHa, HANOJIHEHHONO BOJIOM, OTKPBIIM ABa OJUHAKOBBIX OTBEp-

CTHsA, Kaxkjoe ruioliaabio S =0,50 cm?. Paccrosinue MEXIYy HUMU T0
BoicoTe Ah =51 cm. Haiitu pe3ynbTupyIOULIYI0O CHIIYy peakLuiu
BBLITEKAIOLLIE BOJABI.

1.380. B OGOKOBOI CTEHKE LIMPOKOTO IMJIUHAPUYECKOTO BEPTU-
KaJIbHOTO C€OCyJa BBICOTBI h =75 cM cpaenaHa y3Kasi BEpPTUKaJbHasl
11€eJ1b, HWXKHUI KOHEL, KOTOpO# ynupaercsi B AHO cocyaa. HdnunHa
menu =50 cM, mumpuHa b=10 MM. 3aKkpbiB ILIeIb, COCYHQ
HanmonHuiau Bopoi. HaliThm pe3ynbTUPYIOILYI0 CWIYy peakiuu
BBITEKAIOLIEH BOJbI HEMOCPEACTBEHHO TIOCAE TOr0, Kak IIENb
OTKPBUIH,

1.381. Boga Teuer co ckopoctbio v 1o U-o6pa3Hoii TpyOke,
JIEKallEil B rOPM3OHTAJIbHOM 1iiockoctu. Ilnonjanp ceyeHus Tpyoku
S, pammyc 3akpyrinedusa R. Haiitu:

a) CyMMapHBbIif MMIYJbC BOABI B 32KPYIJIEHHONM YacTu TPyOKM;

6) MonyJib CUJbI, JEHACTBYIOLLEH CO CTOPOHBI TEKYILEH BOALI Ha
CTEHKM W3OTHYTOI 4acTu TPYOKH.

Puc. 1.80
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- 1.382. Bona BbITeKaer u3 6OALILIOIO

6aka 1Mo M30THYTOH MOJ| NPSIMBIM YTJIOM

l - TpyOKe, BHYTPEHHHiII paauyc KOTOPOi

R — ‘ r=0,50 cM (puc. 1.81). InmHa ropu3oH-

0 —n TaJbHOI yactn TpyOoxku [=22 cm. Pac-

! xoa Boabt @ =0,50 m/c. Haiitu MoMeHT

: CUJI peakuUU BOAbl Ha CTEHKH 3TOI

TPYOKM OTHOCHMTEIBHO TOYKH O, 00yc-
Puc. 181 JIOBJIEHHDbI TEYEHHUEM BOJbL.

1.383. CeueHue cTBONMA rupo-
mouuTopa (puc. 1.82) wmemsiercs
2 or §,=50cm? po S§,=50 M2
E =———  HaifTu MOAYJIb W HALpPaBICHUC

rOPU3OHTANILHOM CHUIIBI, BO3HUKA-

IOIIEN B KpPEIJIEHUM  CTROJA

- (ceuenune 1), ecim  CKOPOCTh

Puc. 1.82 CTPyM Ha BBIXOHNE Uy=23 M/c.
BA3KOCTBIO NPEHEDpPEYD.

1.384. Llmnuupgpudyeckuii cocyi ¢ BOMOI BPalalOT BOKPYT €ro
BEPTUKAJIBHOM OCH C YINIOBOH CKOpOCTBIO . Haitti:

a) popMy CBOGOZHON MOBEPXHOCTH BOAMI;

6) pacnpefeneHue AaBIIEHUS BOXbI Ha JIHE COCYla BJOJb €0
pajutyca, eClM JaBICHHE B LEHTPE QHA PABHO p,.

1.385. Tonxuit ropM3OHTaNBbHBIA AUCK paauyca R =10 cM pac-
MONOXEH B INUWINHAPUYECKOH TIIOOCTM C MAacjiOM, BS3KOCTh

kotoporo n =8 mIla-¢ (puc. 1.83).
3a30pbl MEX/ly JAUCKOM M [OpU-
3OHTaJLHBIMU TOPLEAMM  TIOJNIOCTH

OIMHAKOBbl M paBHbI h =10 MMm.
T ——— Haiiti MOIIHOCTB, KOTOPYIO pa3s-

//>// 7 BUBAKT CHITBL BA3KOCTH, NEWUCTBY-
IOLIME Ha [UCK NPU BpalleHUM

Puc. 1.83 ero ¢ o =60 pag/c. KpaeBbiMu
a¢pdektamu npenebpeysn,

1.386. MHHbIA DWIMHAP paguyca R, mepememiaor BOoOJib €ro
OCH C [MOCTOSAHHOH CKOPOCTBIO U, BHYTPH KOAKCMAJIGHOIO € HHUM
HETIOABMXKHOIO UMIJIMHApa paauyca R,. TIpocrpaHCTBO  Mmexny
OWIMHADaMK  3alI0JIHEHO BsI3KOH kmakocTblio. Haitn  ckopoctn

KAQKOCTH KaK (PYHKIHMIO pacCTOsHMss 7 OT OCH IWIMHJPOB.
Teuenne mamunHapHOE.

-1387. XKuaxocTe € BABKOCTBIO 1 HAXOMUTCH MEXQy aByMs
ANMHHBIME KOAKCHANILHBIMM LIWIMHPaMU C PajuycamMu R, u R,,

% — Z
%:nlllf_IJ;l ILle:/

o e ——
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npudeM R;<R,. BHYTpEeHHMId LMIVHIP HEIOABMXEH, a BHELUHMI
BpaIalOT C YIJIOBOW CKOPOCTBIO ®,. JIBHXXKEHME XUAKOCTA JlaMu-
HapHoe. MiMesa B Bugy, 4YTO CWJia TpeHUs, JACHCTByOLlasd Ha
€/IMHULYY TJIOLLLANM LMWIMHAPHWYECKOI IIOBEPXHOCTH paguyca T,
paBHa 0 =nr(dw/dr), HaiTU:

a) YITIOBYI0 CKOPOCTb BpAILAIONIEHCs XHAKOCTM Kak (PYHKIIUIO

paxuyca r;
6) MOMEHT cuNl TpPEHUA, MACUCTBYIOIKMX Ha EAUHUIYY JJTHHbI
BHELIHETO LMJIHHJpA.

1.388. Ilo tpyGe pammyca R TeUCT CTAUMOHAPHBIN IOTOK BSI3KOIf
xuakoctd. Ha ocm TpyGnl ee ckopocTh paBHa v,. Haiitu ckopocTb
AKHUAKOCTM Kak YHKLUUIO PacCTOSHUS r OT OCH TPYOhl.

1.389. TTo TpyGe nnuubl ! u pagumyca R Teder CTauMOHapHbIN
MOTOK KHUJAKOCTH, MJIOTHOCTb KOTOPOro p M BA3KOCTH 1. CKOPOCTH
TEYEHMUA KWIKOCTH 3aBUCUT OT PACCTOAHUST r [{O0 OCH TPYOBI Kak
v=1,(1 -7¥R?. Haiitn:

a) obbeM KIIKOCTM, TMPOTEKAOIUI uepe3 cedeHue TPYGbl
€XKECEKYH/THO;

6) KMHETUYECKYIO PHEPrHI0 XXUAKOCTH B 00BEME TPYODI;

B) Pa3sHOCTb JaBIEHMIA Ha KOHILAX TPyObl.

1.390. JKunkocth, NJIOTHOCTH KOTOPO# p U BSI3KOCTH 1), T€-
YET MJIOCKMM CTalMOHAPHBIM IOTOKOM MO HAKJIOHHOI IJIOCKOCTH,

cocTapnaoeil yron o ¢ ropusoHToM, Tosuuna motoka pasHa h.
Haiitu 06beM XUIKOCTH, MPpOTEKAIONIEN 3a €IMHNILY BPEMEHU Yepes
MONEPEYHOE CeYeHHE MOTOKa B Pacyere Ha €IMHUILY ero LIHUPUHBI.

1391. B cucreme (puc. 1.84) U3 1LUPOKOTo cocyla A 1o TpyoOke
BBITCKAeT BS3KAas >KUAKOCThb, IUJIOTHOCTL KOTOpoit p=1,0 rfemd.
Haiitu CKOpPOCTb BbITEKAIOILEH KHUAKOCTU, €CIH h =10 cMm,
h,=20 cM u hy;=35 cM. PaccrosiHus | ORMHAKOBBI.

NS ITLEAERRN
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1.392. Papmyc cedyeHus TpyOONpOBOJa MOHOTOHHO YMEHBILIAETCs

IO 3aKOHY r =r,e **, rie «=0,50 Ml x — paccTosiHME OT Hauala

Tpybonipooga. Haiitm oTHOmieHne uucen PeiiHONbACAa B cedeHUAX,
OTCTOSIIIMX ApPYT OT Apyra Ha Ax=32 M.

1.393. I1pu nBvOKEHMM IIapuKa paguyca ry=1,2 MM B IJIMLIEPUHE
JJaMMHapHOe oO0TekaHue HaGIIoflaeTcs NpPH CKOPOCTH IIIapuKa, HE
npesbliaponlee v, =23 cM/c. Ilpy Kakoii MUHUMAJILHOH CKOPOCTH
v, mapa paguyca r,=5,5 cM B Bojie oOTekaHUE CTaHET TypOyJieH-
THBIM? BS3KOCTM TINIMIEPUHa U BOAbI PaBHBI COOTBETCTBEHHO
n,=139Ila'c u n,=1,1 mla-c.

1.394. CBUHIIOBBIIT 1IIapUK PaBHOMEPHO OITYCKA€TCsl B ITIUI[EPUHE,

BA3KOCTb KoTOporo n =139 Ila-c. IIpu kakoM HaunGosbllEM
nuaMeTpe Miapuka ero oOrekaHue eulie snamuHapHoe? [Ilepexopn k
TypOyJIGHTHOMY OOTEKaHMIO COOTBETCTByeT uunciy Re=05 (310
3HayeHue Re, IIpU KOTOPOM 3a XapaKTEPHbIN pasMeEp B3SIT AUAMETP
111apuKa).

1395. CranpHoi 1uapuk auamMeTrpa d=3,0 MM oOmyckaercs ¢
HYJI€BOIl HayaJbHON CKOPOCTBIO B IIPOBAHCKOM Macie, BA3KOCTb

KoTtoporo 10 =90 mMIla-c. Yepe3 CKOINBLKO BpPEMEHM IIOCJIE Hayasna
OBIDKEHUS CKOPOCTb LIApUKa OYAET OTIIMYAThCS OT YCTAHOBUBLLIETO-

cs 3HadyeHus Ha n=10%"?

1.8. PensaTuBucTCcKag MexaHHKa

4 HopeHueBo COKpalll€HUC [JMHbl U 3aMEUIEHNE XO[a [BMXKYLUIMXCA 4acoB:

At
I=ly1-(c)?, Ar=—2_, (1.8a)
V1 - (vfe)?
rme I, — cobGcTBeHHas A/MMHA, Aty — COGCTBEHHOE BpeMs [ABMXKYLLMXCA 4acos.

® [Ipeo6pasopanus JlopeHua:

- _ 2
x,=__x___!_t__’ Y=y t,=t_xV/c_. (1.86)
y1 - (Ve)? y1-(Ve}
® UuTepBan s, — MHBapUaHTHas BeJMYMHA:
sty =2ty - I =inv, (1.88)
rie t, — NPOMEXYTOK BpeMeHM Mexay cobbituamu I M 2, l, — paccrosnue

MEXAY ToYkKaMH, rge NnpoUuscIIIN 3TH coBbITHA.

® [IpeoGpasoBaHue CKOPOCTH:

’ (- Dx—V /_u"l—(wc)z
v, = 1 2? Dy = 2 (18[‘)
-u,Vijc 1-v. Ve

72



® PeaATHBUCTCKHI MMITYbC:

mv
p=myv=—re—, (1.8m)
V1 - (vje)?
m
rgje m,= ————— — PpEJATUBUCTCKas Macca, m ~ Macca (nokos).
V1 - (vfe)?
® PejsaTHBMCTCKOE ypaBHEHME AWHAMMKM 4acTHLbL
dp/dt=F, (1.8¢)
rme p — PENATHBUCTCKHA MMMY/IbC YacTHLUbIL
® JlonHas M KHHETHYECKasdA SHEPIHM PEAATHBUCTCKOH YacCTHIBL
=m 2= me? < (m -2
E=mc*=mc*+K, K=(m, -mjc". (1.8x%)
® CpAsb MexXy SHEPrueil W MMIYAbCOM PEIATHBUCTCKON 4YacTHUubI:
E*-pici=m?c*, p?c*=K (K+2mc?). (183)

4 HPM pPaccMOTPEHUN CTOJKHOBECHHUS YacTUll II0JIE3HO MHCNOAL30BaTh WH-

BapuaHTHYIO BEJIMYMNHY!
E?-p2c?=m?c*, (1.8n)

me E v p — nojHas 9Heprus U UMMYAbC CHCTeMhbl A0 CTOJKHOBEHMA, m — Macca
obpasopaBuieiicas yacTuus! (WIH CUCTEMBI).

1.396. CrepxxeHb JHABMXKETCS B TPOJOJILHOM HaMNpapJIeHUH C
MOCTOSIHHON CKOPOCTBbIO U OTHOCHMTEJIBHO MHEPLUANBHONU K-CUCTEMBI
orcuera. Ilpu kakoM 3HA4YeHUM v JJIVMHA CTEPXKHS B 3TOU cuUcTeEMe

orcyera Oymetr Ha 1=0,50% MeHblIe ero cOOCTBEHHOU AJIMHBI?
1.397. Nmeercst psAMOYTOJIbHBINM TPEYTOJILHMK, Y KOTOPOTO KaTer

a=500M U yrom Mexjay 3TUM KaTeToOM M TIuioreHy3oi a=30°.
Haittu B cucreme orcyera K', ABUXYIUEHCA OTHOCUTENLHO 3TOr0
TPEYTONBHUKa CO CKOPOCTBIO » =0,866 ¢ BROJNL KaTeTa a:

a) COOTBETCTBYIOLLIEE 3HAYECHME YyIjla o';

6) nnuuuy I’ runoreHy3bl M €€ OTHOLIEHME K COOGCTBEHHOI

JUIAHE.
1.398. Haiiti cOGCTBEHHYIO JUUIMHY CTEpPXHs, eciau B K-cucreme

OTCYETA €r0 CKOpPOCTh v =c¢f2, anuHa =100 M B yronm Mexpy Hum
A HampabJIeHVEM JIBIDKeHust O =45°.

1.399. CrepxeHb JBWXETCA  PAaBHOMEPHO B  NPOJOJIILHOM
HallpaBJIECHUM MUMO JIBYyX METOK A u B, pacrnoJIOXEHHbIX Ha
paccrosinmy  Ax Apyr ot apyra, CHadana B MOMEHT ¢, HalpoOTHB
METKM A oOKasajicd NepefHuil KOHEI[ CTepXHsA. 3aTeEM HalpoOTUB
METKM B B MOMEHTHI f, U t; OKa3aJUCh COOTBETCTBEHHO INEPERHUIA
M 3aHUNA KOHILbI CrepXHA. HaldTu ero COGCTBEHHYIO NJIMHY.
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1.400. C kakoif cKOpoCTBIO [Burajmch B K-cucreme orcyera
yacbl, ecnu 3a Bpemsi t=50c (B K-cucreme) OHM OTCTalId OT
4acoB 3TOM cucreMbl Ha At=0,10 ¢?

1.401. CrepXeHb NpPONETAET C TNOCTOSAHHON CKOPOCTBIO MUMO
METKH, HenompixkHOit B K-cucrteMe orcueta. Bpemss mponera
At =20 gc B K-cucteme. B cucreme ke OTCYETA, CBA3aHHOW CO
CTEp>KHEM, METKa JIBMXKETCH BJIOJIb HEro B TedeHue Atr'=25 Hc.
Haiitn coGCTBEHHYIO JUVIMHY CTEPXKHS.

1.402. CoOCTBEHHOEC BpEMsi >KHU3HW HEKOTOPOH HeCTaOMIILHON
yactulbl Af;=10 Bc. Kakoili myrb NPOJETUT OTa 4Yactuia [o
pacnajia B JabopaTOpHOH CUCTEME OTCYETa, Ileé €€ BPEMS >XKM3HH
Ar=20 HC?

1.403. B K-cucreme oTcyeTa MIOOH, ABUWXKYLIUHCA CO CKOPOCTHIO
v =099 ¢, nposeresl OT MeECTa CBOECIO POXIEHUA [0 TOUKHU
pacniaga paccrosinde [=3,0 em. Onpenenurs:

a) COOCTBEHHOE BpEMs KU3HHM 3TOTO MIOOHA;

0) paccrogume, KOTOpoe nposieresl MiooH B K-cnucreme orcuera
¢ "ero TOYKU 3peHUs".

1.404. IIBe wuactunsl, juraBmiecs 8 1abopaTopHOil cucreme
OTCYETA 1O OAHOW NpPAMON C OJMHAKOBOW CKOPOCTHLIO © =3¢/4,
MOoNajii B HEHNOJBWKHYK MMILUEHb C [POMEKYTKOM BpEeMEHU
At =50 Bc. HailTH COGCTBEHHOE pACCTOAHYC MEXKAY HaCTHIAMU 10
[ONaAaHus B MULLIEHb.

1.405. CrepxkeHb ABUXETCA BAOIb JIMHEHKH C HEKOTOPOM I10-
CTOSIHHO# cKOpocTbio. Eciu 3aUKCUPOBATL [HOJIOKEHUE 00OUX KOH-
OB JAHHOTO CTEPKHs1 OJHOBPEMEHHO B CHCTEME OTCYETa, CBA3aH-
HOM C JIMHEWUKO#N, TO Pa3HOCTH OTCYETOB NO JMHEAKU Ax;=4,0 M.
Ecnn xe nosnoxeHue o60UX KOHUOB 3a(PUKCUPOBATL ONHOBPEMEHHO
B CUCTEME OTCYETa, CBA3AHHOM CO CTEP>KHEM, TO Pa3HOCTL OTCHETOB
Mo 3T10il Xe€ nuHcike Ax,=9,0 M. Haiitu COOCTBEHHYIO JJIMHY
CTEPXHSI M €r0 CKOPOCTb OTHOCUTENIBLHO JIMHEHKU.

1.406. JIpa crepkHsI OAMHAKOBOW COOCTBEHHOH JUIMHBI Iy
IBHDXKYTCSI HaBCTpedy ApPYr ApYry NapayijieIbHO ODLUEH TOpU3OHTANb-
HOit ocu. B cucreme oTcuera, CBA3BAHHOW ¢ OfHMM M3 CTEPIKHEId,
IIPOMEXYTOK BPEMEHU MEXJY MOMEHTAMU COBIIAJCHUSI J€BbIX U
NpaBbIX KOHLIOB CTCPXKHEM Okasascs pasHbiM At. KakoBa ckopocth
OJTHOTO CTEpPXHA OTHOCHUTEJIBHO Ipyroro?

1.407. JIBe HecraOMJIBbHBIE 4YacTHLLI JBIKYTCA B K-cucreme
OTCYETa MO HEKOTOPOW 1NpPsAMOA B OJHOM HalpaBICHUU CO
ckopocThio U =0,990 c. PaccrosHue Mexny HUMH B 3TOH cucteme
oTcyera !=120 M. B HexoTOpbiii MOMEHT 00€ YaCTUIiBI pacnajiuch
OMHOBPEMEHHO B CHCTEME OTCYETa, ¢BA3aHHOW ¢ HuMu. Kakoii
NPOMEXYTOK BPEMEHHM MEXIY MOMEHTaMM pacnajga obeux yacruiy
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Habmonanmu B K-cucreme? Kakas uacTuila pacnanach mosxe B
K-cucreme?

1.408. CrepxeHp AB, OpuEHTHpOBaHHbLINA BAONL OcH x K-cucre-
MBI OTCYETA, IBUXKETCH C MOCTOSIHHOW CKOPOCTBIO U B HOJIOKUTEJIb-
HOM HamnpaBjieHUM ocu X. IlepeqHUM KOHILIOM CTEPXHS ABIAETCS
TouKa A, 3agHuM — TOo4yka B. Hailitu:

a) COOCTBEHHYIO JUIMHY CTEPXHsS, €CJIM B MOMEHT f, KOOpJUHA-
Ta TOYKH A paBHa X,, a B MOMEHT f, KOOpAMHaTa TOYKM B
paBHa Xg;

0) yepe3 Kakoil IPOMEXYTOK BPEMEHM Hall0 3aUKCHPOBATH
KOOpPAMHATBI Ha4yaja W KOHUA CcTepxHA B K-cucreme, 4TOObI
Pa3sHOCTbL KOOPAMHAT OKa3ajnach paBHOH COOGCTBEHHOH jJiuHE
CTCP>KHA.

1.409, Crepxenn A'B’ pBmxercs A
¢ MNOCTOAHHOM CKOPOCTBIO v OTHO- OOV

s

(0—————0)]
cuTENbHO CTepxHs AB (puc. 1.85). . Y
O6a cTepXXKHS WMEIOT OMHAKOBYIO
COOCTBEHHYIO JJIMHY I, ¥ Ha KOH- Puc. 185

[Iax KaXJI0ro U3 HUX YCTaHOBJIEHBI
CMHXPOHH3NPOBAHHBIE MeXTy coboil dacel: A ¢ B n A' ¢ B.
Tlycrs MOMeHT, KOrma 4yackl B’ TOPaBHANUCH € YacaMu A, B3AT
3a HayaJj0 OTCYETa BPEMEHM B CHUCTEMAaX OTCYETA, CBA3AHHBIX C
KaxabIM U3 crepxkHeil. Onpenenurs:

a) NoKa3aHus 4acoB B m B’ B MOMEHT, KOIJja OHU OKaXKyTCH
HanpoOTUB ApPYT HOpyra;

6) To xe mua 4vacoB A u A’

1.410. MmeroTcsa fBe Tpynnsl CUMHXPOHU3WPOBaHHBIX 4acoB K u
X', pBrXymuxcs OgHa OTHOCUTEJILHO APYIOi €O CKOPOCTBIO U, Kak
MoKa3aHO Ha puc. 1.86. BozbMeM 3a Ha4yaslo OTCYeTa BPEMEHM MO-
MEHT, Korfga 4dachl A’ okaxyrcs HamnpotuB 4acoB A. M3obGpasutb
NIPUMEPHOE PACHOJIOKEHME CTPEIOK BCEX YACOB B 3TOT MOMEHT C
"Touyku 3penusi” K-dacoB; K'-4acos.

,4' 1
NN D N N
N/AANAAN VA AN,

A
AW e\ W We Ny
LA VAN A/

Puc. 1.86
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1.411. K'-cucremMa OTCYETA JABUXETCA B ITOJIOXKUTENIBHOM HampaB-
JeHud ocu x K-cucreMbl CO CKOPOCTBIO V OTHOCUTEJIBHO IOCIIEA-
He#t. Ilycts B MOMEHT COBHafeHus Hadan koopgusHar O u O
NOKa3aHUA 4YacoB O0EMX CHCTEM B 3THUX TOYKaxX PpaBHbl HYJIO.
Haittu B K-cuctemMe CKOpOCTb X NEpeMelIeHUsl TOYKU, B KOTOpOM
MI0Ka3aHUA 4YacoB 00eMx CHUCTEM oOTcyera Oynyr BCe Bpem4
ONUHAKOBBI. Y0emuThcs, 410 £< V.

1412, B pgByx Toykax K-CHCTEMBl OpPOU3OLIIMA  COOBITHS,
pasfieNieHHbIE NPOMEXYTKOM BpeMmerm Az. [lokasaTb, 4TO €CNU 3ITU
COOBITUA MPUYMHHO cBsA3aHbl B K-cucreme (Hampumep, BBICTpPENl U
NMONajaHue B MUIIUEHB), TO OHYM NPUYMHHO CBA3aHBI U B J1000#
Apyroif uHepnuanpHoit K'-cucreme orcuyera).

1.413. Ha Juarpamme
NpOCTPAHCTBO — BpeMd
B (puc. 1.87) mnoka3zaHbl TpHU
cobbrTust A, B m C, KoOTO-
pbie NPOM3OLIIN HA OCH X
Iy HEKOTOpPOil  MHEpUManbHOM
cucreMbl Orcyera. Haiitu:

a) NPOMEXYTOK BPEMEHU
Mexay coObiTusiMu A u B
B TOH CHCTEME OTCYETa, ITE
A 00a cobbITUS IpPOM3OHLIU B
OfHO# TOYKE;

6) paccrosHme  MexXOy
f 23 45 6 7znm TO‘{KZ\MYI, TAe MpPOU3O0LLNU

Puc. 1.87 cobprtusi A m C, B 71Ol
cucreMe OTCueTa, rhac OHU
OJIHOBPCMEHHBL.

1.414. B mnockoctu xy K-cucTeMbl OTCYETA ABUKETCA YacCTULLA,
IIPOCKLMK CKOPOCTU KOTOPOM paBHBI v, M v,. Haiitn ckopocts v’
3TOi 4YacTuupl B K'-cucreme, Koropas nepemem,aeTCﬂ CO CKOPOCTHIO
V' oTtHOCUTENBHO K-CHCTEMBI B ITOJIOXKHTEIBHOM HAIlPaBJICHUN €€
ocH X.

1.415. Jlee dacTMubl JBIOKYTCS HABCTpE4y APYr Jpyry cO
ckopoctamu v;=0,50¢ u v,=0,75¢c no orHouleHMIO K NaGopaTop-
HO#l cucreme orcyera. Haiitu:

a) CKOPOCTb, € KOTOPOIi YMEHBIIACTCS pPacCTOSHUE MEKHY
dactuliamud B j1abOpaTOpHOU CuCTEME OTCYETA;

6) OTHOCHTENILHYIO CKOPOCTh YAaCTHILBL.

1416. JlBa cTepKHs OHMHAKOBOW COGCTBEHHOM J/mHBI [,
ABUXXYTCA B MPOAOJIbHOM HANpPaBIECHUM HABCTpEUY APYT APYTY ma-
pajIENbHO OOLIEdl OCM C OHOM M TON € CKOPOCTbI U OTHOCH-

ct,m

R A N

<
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TeNBLHO J1abopaTopHOW cHCTEMBbI Orcuera. UemMy paBHa JJIMHa Kax-
JIOTO CTEP>KHSI B CUCTEME OTCYETA, CBA3AHHOM C JAPYTUM CTEP>KHEM?

1.417. [iBe peNATUBUCTCKME YACTUILbI JBWXYTCH IO0J IPSAMBIM
YIJIOM JPYT K ApPYry B 7abOpaTOpHON CHCTEME OTCYETa, NPUYEM
OlHa CO CKOpPOCTBbIO U;, a Jpyrasg €O CKOpOCTBIO v,. Halitu ux
OTHOCHUTEJILHYIO CKOPOCTb.

1.418. Hekoropas HectabuibHas 4YacTULA [BWXETCA CO CKO-
pocteo v’ B K'-cucreme orcuera Bfonb ee ocu y'. K'-cucrema B
CBOK O4Yepeab MNepeMeniacTcss OTHOCUTENbHO K-CHCTEMBI €O
CKOPOCTBIO V B MOJIOXKUTENIBHOM HamnpasieHuu ee ocu x. Ocu x’
1 x 0o6EHUX CHUCTEM OTCYETa COBMNAfaKT, OCH y' U y MHapallfieJIbHbl
apyr npyry. Haiity riyTh, KOTOpBIilt HacTUla NPONETUT B K-CUCTEME,
eclu ee COGCTBEHHOE BPEMS XKMU3HM paBHO Af,.

1.419. Yacrtuna asuxerca B K-CHCTEME €O CKOPOCTBIO U II0[
yosiom ¥ Kk ocu x. Haiftu coormercrBytomnuii yron B K'-cucreme,
IEPEMEILIAIONICHCA CO CKOPOCTBIO ¥V OTHOCMTENBHO K-CUCTEMBI B

TIOJIOKUTESIbHOM HallPaBJICHUM €€ Ocu X, €C/ii ocu x U x’ obenx
CHCTEM COBHAafaloT.

1.420. CrepxxeHb AB OpuEHTH- K K

poBaH nmapanmensHo ocu x' K'-cuc- 41 47
TEMBI OTCYETA M ABUXETCSA B 3TOMH
CHUCTEME CO CKOpPOCTBbIO V' BAOJB A ' B
ee ocu y'. K’-cuctema B CRBOIO
oyepenn OBWXKETCS CO CKOPOCTBIO V

OTHOCHTENBLHO  K-CHCTEMBI,  Kak : T &
1IoKa3aHo Ha puc. 1.88. Haiitu

yron ® MEXTy CTEPKHEM YW OCBIO Puc. 188

x B K-cucreme,

1.421. K'-cuctema nepeMeniacTcss ¢ INMOCTOSIHHOW CKOpoOcTbio V
OoTHOcuTeNnbHO K-cucremnl, Halitm yckopeHue a4’ HacTunbl B
K'-cucreme, ecnu B K-cucreme OHa JIBMXKETCSI CO CKOPOCTBIO U U
YCKOPEHUEM @ MO MNPsAMOIL:

a) B HanpaBlieHMH Bekropa V;

6) nepneHauKynspHO Bekropy V.

1.422. CraproBaBmas ¢ 3emnm BooOpaxaemMas KOCMUYECKas

pakeTa OBMKETCA C yckopeHueM a’=10g, ONMHAKOBLIM B KaioOi
WHEPIHUATILHOM CUCTEME, MTHOBEHHO COITYTCTBYIOUIEH pakere. Pasron
npopoJkancs no 3eMHOMY BpemeHu t=1,0 rog. Halitn, Ha
CKOJIBKO NPOLEHTOB OTIMYAETCA CKOPOCTb PakeTbhl OT CKOPOCTH
cBeTa B KOHLie pasroHa, KakoB myTh, npoiiieHHBIN paxeTom K
3TOMY MOMEHTY?
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1.423. Ucnonb3ya RaHHbIE TpEABIAYLIEH 3afa4du, OINpEeNeIuThb
BpPEMS Pa3lOHa PaKeTbl T, B CUCTEME OTCYETA, CBA3AHHON C caMoi

T
pakeroii. lmeTp B Buay, 4YTO T,= f Vl—(v/c)’dt, rme t — BpeMms
0

pasroHa B CHCTEME 3eMJIH.

1.424. Bo CKOJIBKO pa3 peasATUBMCTCKass Macca 4YacTHUIibl,
CKOPOCTb KOTOpOif OTJIM4AETCA OT CKOpPOCTH cBeTa Ha 1 =0,010%,
NPEBBLINIAET €€ Maccy NokKosa?

1.425. IInoTHOCTL MOKOsILEroca Tela paBHa p,. Haiitu
CKOPOCTb CUCTEMbI OTCYETa OTHOCUTEIBLHO JIaHHOTO TENa, B KOTOPOil
€ro IUIOTHOCTL OyneT Ha 7n=25% OGonbliue p,.

1.426. TIporon ABMKETCA ¢ UMIyabcom p = 10,0 I'sBfc, tne ¢ -
CKOPOCTB cBeTa, Ha CKONIbKO MPOIEHTOB OTIIMYAETCA CKOPOCTh TOTO
MpPOTOHA OT CKOpOCTH cBeTa?

1.427. HaliTu CKOpOCTb NMPU KOTOPOU PEISITUBUCTCKUN UMIYIIBC
yacTuubl B N =1,4 pa3a NpeBbILIAECT €€ HBIOTOHOBCKUIT MMIYJbC.

1.428. Kakyio paboTy HanoO COBEpIUUTb, 4YTOObl YBEJIUYUTHb
ckopoctb uwactuisl ¢ maccod m or 0,60c po 0,80c¢? CpaBHUTB
NOJIY4CHHDBI Pe3yAbTaT CO 3HAYEHUEM, BLIMMCIICHHBIM 1O Hepens-
TUBHUCTCKOI opMyJie.

1.429. TIpu kakxoit CKOpPOCTM KUHETUYECKash OSHEPIUsl YacTHULbl
paBHa €€ HEPruy MNOKos?

1.430. TIpn Kakux 3HAYECHUSAX OTHOIUNEHUA KUHETHUYECKOIL
SHEPIUM YacTHLBl K €€ DHEPIMM HOKOA OTHOCUTEIIbHAsi HOrpell-
HOCTh MpPH pacyere e€e CKOPOCTU IIC HEPENSATUBUCTCKOH opMmyre
HE npesbiizaer n=0,0107?

1.431. HailTy 3aBUCHMOCTHL MMIlyJIbCA YaCTUIBI C MacCoit m OT
e¢ KMHETUYeCcKoil 3Hepruu. BbMUCIUTE UMIYJIbC HPOTOHA C
KUHeTu4ueckoit sHeprueit 500 MsB.

1.432. Haiftm CKOpOCThL  YaCTUUbl, KMHETHYECKAs 3JHeprus
koTopoit K =500 M»B u ummnysnibc p =865 MaBfc, tie ¢ — ckopocTb
CBETA.

1.433. IIy4OK peJIATUBMCTCKMX YacCTHI[ C KWHETUYECKON 3Heprueii
K napaer Ha NOMICILaOLLyI0 MulleHb, Cuila TOKa B Hy4YKE paBHa
I, 3apan m Macca KaxHoil yacTuiubl paBHbl ¢ U m. Hailitu cuny
JIaBJICHUA ITy4Ka Ha MHUIUEHb U BBIACHAOUIYIOCH B HEM MOLIHOCTD.

1.434. Ckonbko 3Hepruu (B pacyere Ha EAMHHUIYY Macchi)
HEOOXOAUMO 3aTpaTUTh, YTOOH! COOGUIUTL MEPBROHAYANBHO HOKOUB-
IIEMYCS KOCMMYECKOMY KOpabio ckopoctbh v =0,980¢?

1.435. Yactuna mMacchl m B MOMEHT ¢ =0 HAYUHAET ABUTaThLCHA
Nnox AeficTBUEM NOCTOsAHHON cuibl F. HaliTu CKOPOCTH 4HacTuLbl
U TMPOHIAEHHBIA €10 ITyTh B 3aBMCUMOCTU OT BPEMEHU f.
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1.436. YacTiina mMaccbl m [BUDKCTCA BAOJb OCu X K-CHCTeMBbI

OTCYeTa MO 3aKOHY x =yd2+c?t?, e d — HeKOTOpas NOCTOsHHas,
¢ — CKOpOCThb cBera, ¢ — Bpems. Haiftu cuury, OEHCTBYIOLLYIO Ha
YACTHLY B 3TO{ cHCTEME OTCHETA.

1.437. Ucxona u3 ypaBHeHnust (1.8e), HalTh:

a) B KakuUxX CIyyasx YCKOPEHHE dYaCTMIbl COBIIaJaeT ™o
HalpaBjaeHUIO C Jeficryronieii Ha Hee cunoi K

6) xk02pPUIMEHTH NPOHNOPIUOHATTEHOCTH Mexay cwioli F n
yckopeHueM a, korna Fiv u Fllv, rie v — CKOpPOCTH HacTULbI.

1.438. PensdruBuCTCKasi YacTUIla ¢ HUMIIYJIbCOM P U IOJNHOA
sneprueit E [BukeTcs BIOJIb ocu x K-cucrembl otrcdera. Tlokasars,
qyto B K'-cucreMe, HABUHXYILEHCSA C NOCTOAHHONH CKOpPOCTBIO V
OTHOCHTENBbHO K-CHCTEeMBl B MOJIOKHUTEJIBHOM HAallpaBJIERUM €€ OCH
X, UMIYALC U TIOJIHAs SHEPrus AAHHONR YaCTMIbI ONPENEAIOTCH

dopmymamu (B = V)
=, EVNTF. B =(E-p NI

1.439. Bueprua ¢oroHa B K-cucreme orcdera pasHa €.
Bocnionp3opasiuuck GoOpMyiIaMul 11peobpasoBaHus, IIPOBEICHHBIMHU

7

B npeaplgylineil 3amade, Haiith dHepruo &’ 271oro OTOHA B
K'-cucteme, nepemMeniarolleiics €O CKOPOCTHIO V' OTHOCHTENBHO
K-cucteMbl B HanpaeleHuu JBixkeHuss ¢ortoda. Ilpu Kakom
3HadeHuu V sHeprust €' =¢f2?

1.440. Tlokasath, yto BenmuuHa E?-p%c? ectb MHBapuaHT, T.E.
HMEET ONHO M TO K€ SHAMEHMEC BO BCEX MHEPIMAILHBIX CHCTCMAax
orcuera. KakOBO 3Ha4Y€HMUE ITOTO MHBApHAHTA?

1.441, JlBe wyacTuiibl, Kaxjasd Maccbl m, JETAT HABCTPEHy JApPYr
IpYTYy C OOMHakOBOW ckopoctelo v, Haility v, ecnum Macca

o6pa3oBaBUICHCS 1IPU CTOJIKHOBEHMM YacTUIbl paBHa M.

1.442, HeiiTpon ¢ xuneTM4ecKOoll snHeprueil K=2me?, e m —

€r0 Macca, HaJIeTaeT Ha ApYyIroil, noxkodaumiica xeitrpon. Haiftu B
CUCTEME HX IEHTPA Macc:

a) CYMMAapPHYI0 KUHETUYECKYIO 3Hepruio K HEHTPOHOBR;

6) MMIOYNBC P KaxKIOro HEHTpPOHA.

1.443. PensituBMcrcKass YacTulia MacChl m € KAHETUYECKOi
oHeprveit K HameTaeT Ha NOKOSLUYIOCH 4acCTULy TO# XK€ Macchl.
Halitn Maccy u CxOpoCTb COCTaBHOW 4acTuIlbl, O0pa3OBaBILEiics B
pEe3yJIbTATE COYNApPEHUS.

1.444. KakoBa josjpkHa OBITb KWHETUYECKAsl 3HEPrUsi MPOTOHA,
HaJIETAXOILETO Ha JApPYyroil, NOKOSLIMACA TIPOTOH, YTOOBI UX CyMMap-
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Hasi KHHETUYECKass SHEPIrusi B CUCTEME LIEHTpa Macc Obljla Takas
XKe, KaKk Yy JABYX NPOTOHOB, JABIDKYILMXCS HaBCTpedy JIpYT Jpyry c
KMHETMYECKMMH 3HepruaMu K =250 I'sB?

1.445. HenonBuxHast 4acTML@ MacChl m paclajfaeTcsi Ha TpU
4acTUIbl MacC my, m,, m,. HaliTu HauGONbIIIYIO MOJHYIO 3HEPIUIO,
KOTOPYIO MOXET HMMeTb, HallpuMep, 4YacTula m,.

1.446. PenATUBUCTCKasi pakera BbIOpacblBa€T CTPyI0 rasa
HEPENATUBUCTCKONR CKOPOCTBIO W, TMOCTOAHHOM OTHOCHUTEJIBHO
pakerbl. HaliTu 3aBUCMMOCTE CKOPOCTM U pPakeTbl OT €€ Macchl m,
€C/IM B Ha4daJIbHBbIif MOMEHT Macca DakeTbl paBHa M.
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Yactp 2

BJIEKTPOMATHETU3IM

2.1, TlocToanHoe IEKTPUUYECKOE 10JIe B BaKyyme

® HanpskeHHOCTb M MOTEHLUMa] Mo/ TOYEYHOro 3apsaga ¢:

1 4 1 4
E= 4y, = 1, 2.1a
4ney p3 ¢ dne, r (212)

® Ces3b MeXIy HanpsKEHHOCTHIO MOJIA U MOTEHUHUATIOM:
E=-0¢/3l, E=-Ve¢. (2.16)
® Teopema laycca u UUpKyaauus Bektopa E:
§BdS=g/e,, §Bdr-0. (2.18)

o IMToTeHunan un HaNpAXEHHOCTb IOJA TOYEYHOIo AMUNOJA C SJACKTPHYCCKMM
MOMEHTOM p:

o=-1 2 p-_L 2 /i7ces0, @.1r)
r

dne,

e 8 ~ yroa Mexay BeKTOpamu r U Pp.

® Dueprusi W aunoss p BO BHELIHEM 3/IEKTPUYECKOM MOJIe M MOMeEHT cua N,
AeACTBYIOLMX HA JUMOJb:
W=-pE, N-=[pE]. 21n)

® Cuna F, felicTByIOL{as HA [JUMOJb, U €€ MPOEKUUA F.:

F=p3E/dl, F,=p-VE,. 2.1e)

rie JE/ol — npousBogHas BexkTopa B mo HampaBJeHHMIO AMAONA.

2.1. HaiiTn OTHOHIEHHME 3JIEKTPUYECKONA M TPABUTALLMOHHON CHII
B3aUMOMENCTBUS MEXIY [ABYMs 3JIEKTPOHAMHK; ABYMsS IIPOTOHAMM.

IIpy xakoM 3HaYeHUM YAEJILHOTO 3apsfa g¢/m 4YacTvIbl 3TU CUJIIbI
Synyr paBHBIMN?
22. JIBa OAMHAKOBBLIX HEOONBIUMX METAJIMYECKAX IapUKa C

3apsigamMm ¢, 4 g, HaxogsAcb Ha paccroanuud [=200 M papyr or

Apyra, NIPUTATUBAIOTCA C cwinoil Fy=36 MH. TIlocie Toro, kak
IHapUKN NPUBEIIM B CONPUKOCHOBEHUE M OMATH Pa3BENHM Ha TO Ke

81



paccrosinme I, OHM CTanu OTTajJkuBaThes ¢ cwioik F =64 MH.
Haiitn ¢, u q,.

23. JIpa MONOXWMTENIbHBIX 3apsAAa ¢; M ¢, HAXOATCA B TOUKax
¢ paguycaMH-BeKTOpaMM I; M r,. Haiitn orpuiarenbHbli 3apsil g,
M PajuyC-BEKTOP I, TOYKHU, B KOTOPYIO €r0 HAJ0 MOMECTUTb, YTOOLI
cuia, NEACTBYIOLAsi HAa Kak[bld ¥3 3TUX Tpex 3apAfjosB, Obiia

paBHa HYJIIO.
24. Tpu HeGONABILMX OAMHAKOBO 3apsDKEHHBIX IIAPUKA MacChbl

m =90 r noABellUcHbl K OJHOH TOYKE HA (IEJIKOBbIX HUTAX AJUIIbI
1=250 M. Haiity 3apaa KaxAoro LIiapuka, €CIU  YIJIbl  MExay
pa3omieiuMUc HUTSIMU PaBHBI 2a = 60°.

2.5. Ia HebonblIMX OAMHAKOBO 3apsKEHHBIX IHapuMKa Macchbl
m=50r nogselieHbl K OJHOW TOYKE Ha LUETKOBbIX HUTAX,
o0pa3yroiux Mexay ¢oboit Masbiil yron 8, ¥ HaxomsITCs Ha ORHOM
ypoBHe. HaliTu ckopocTs yTedku 3apsjga dgfdt ¢ Kaxaoro ILapuka
B MOMeEHT, korja ©=35,0°, ecnm CKOPOCTH COMMIKEHMs] IIapUKOB
MOCTOgHHA U paBHa v =0,55 mm/c.

2.6. Tpu HeGONbIIMX LIAPUKA, KaXNbifi Maccel m=60r u ¢
3apsaoM g = 1,0 MxKir, COCAMHEHBI ILEJIKOBBIMU HUTAMH, 00pasys

PaBHOCTOPOHHUI TPEYTOJILHUK CO CTOpOHOi [ =200 M. OnHy HUTb
nepexmu. Halitu yCKOpEHHE CpegHero Liapuka cpasy I10¢jI€ 3Toro.
Cuin TAXECTH HET.

27. ToHkOe NPOBOJNIOYHOE KONBbUO paxguyca R =100 MM umeer
snekrTpuydeckuil 3apan q =50 mxKa. Kaxoso Oyner npupauieHue
CUJIBI, pacTATUBAIOLIEI TIPOBOJIOKY, €CJIM B IIEHTPE KOJIbI]a MOMEC-
TUTh TOYEYHBII1 3apAn g¢,=7,0 MxKx?

2.8. TTonoxurenbHbIi TOYCYHbI 3apan 50 mxKn Haxoaurcst Ha
ITOCKOCTH Xy B TOYKE € PajMyCOM-BEKTOPOM f,=2i+3j, rme i u
j — optel oceit x M y. HaifTu HanpsDKEHHOCTh 3JEKTPUYECKOTO
MONA ¥ €€ MOMyJib B TOHYKE C paJMycOM-BEKTOpOM I =8i-5j. 3necn
re M r JaHbpl B METpax.

29. B BepmmnHax KBajiparta ¢ AuaroHansio 2! = 100 MM Haxousrcs

ONMHAKOBBIE MO Moaynw (g =2,5MxKa) TodeuHble 3apsfbl, 3HAKH
KOTOpBIX TIpM OOXOJ€ KBajgpaTa paclnojokKeHbl B MOpsjKe +, +,

—, —. Haifty HanpsoxkeHHOCTh E 3JIEKTPUYECKOrO TOJIsI B TOYKE,

OTCTOAIEH Ha pacCTOstHME Xx =50 MM OT IEHTpa KBajpaTa U
PacroyoXeHHO CHMMETPUYHO OTHOCHMTENBHO €0 BEPLIIVH.

2.10. Tonknii crepxeHb AB jnunbl [=100 cM umeer 3apsj
g =37 gKn, pacnpeneneHHbIi Tak, YTO €ro JHMHEHHAasA TJIOTHOCTH
MIPONOPIMOHAJIbLHA KBaJIpaTy pacCrosHusi oT KoHia A. Haiitu
HaIPSOKEHHOCTL 3JIEKTPUYECKOTO I0JIsA B TOYKE A.
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2.11. ToHKOe MOJIYKONBIO pajguyca R =20 cM 3apsXEHO paBHO-

MEpHO 3apsagoM ¢ =0,70 eEKn. Haiitu MOgysb HaNpaXeHHOCTH
3JIEKTPUYECKOTO MOJiA B LEHTPE KPUBM3HBI 3TONO MOJYKOJbILA.

2.12. Konbuo paguyca R U3 TOHKO# MPOBOJIOKM MMEET 3apsj ¢.
Haiitu MOAYJIb HaNpsi’)KCHHOCTU 3JIEKTPUHIECKOr0 nNOJId Ha OCH

KOJIbIla Kak (yHKUMIO paccTtosiHnus [ 0 ero unesrpa. HMccnegosarb
E() npu 1> R. OnpeaenuTb MaKCUMaJIBHOE 3HA4YECHUE HaIPSDKEH-
HOCTH U COOTBETCTBYIOLLee paccrosiHue I. VI300pa3uTh NpUMEPHBIl
rpaduk dyukuuu E ().

2.13. ITonybeckOHEUHBIA KpymIblit UMIIMHAD paguyca R 3apsiKeH
PaBHOMEPHO II0 MOBEPXHOCTHM TaK, YTO HA €OUHUILy €r0 AJIMHbI
npuxoguTcs 3apsag A. Halitu HanpsoKeHHOCTb JJIEKTPUYECKOTO MOJIA
B LIEHTPE OCHOBaHMUA LVJIMHJpA.

214, HaliTu HanpsHOKEHHOCTH 3SJEKTPUHECKOrO Nojifg B LEHTpPE
OCHOBaHMs 1onycdephl, 3apsKEHHOW paBHOMEPHO C IMOBEPXHOCTHOM
MJIOTHOCTBIO 0 = 60 BKu/M2.

2.15, TInOCKOCTb € KPYIVIBIM OTBEPCTUEM pajuyca R paBHOMEPHO
3apsKEHA ¢ NMOBEPXHOCTHOMR MIOTHOCTBIO o. Halitu HAnpskKeHHOCTL
E 37eKTpUMECKOIO MOJs Ha OCH OTBEPCTHA KaK (PYHKIMIO paccros-

HUA | [0 ero ueHrtpa.
2.16. CucreMa COCTOUT M3 TOHKOIO 32psDKEHHOrO IPOBOJIOYHOIO

KOnbL@a paguyca R M O4YeHb [UIMHHOW pPaBHOMEDHO 3apsiKEHHOM
HUTH, PacCMOJIOKEHHO!N MO OCH KONbI{a TakK, YTO OIUH U3 €€ KOHIIOB

COBMIQIa€T C LEHTPOM Koiblla. Ilocnennee wumeer 3apsiy ¢g. Ha

CAVHMILY JUIMHBI HUTU TIPUXOAMTCS 3apsan A. Halitu cuity B3aumo-
IEeHCTBUA KOJbLA U HUTU.

2.17. ToHKOE HENpPOBOJSILEE KOJBLO pajuyca R 3apsikeHO ¢
JIMHENHON MUIOTHOCTBIO A=A cos¢, rae A, - IOCTOAHHAasA, ¢ —
A3UMYyTaJbHbIA yron. Haiitu MOynb HanpspKEHHOCTU 3JIEKTPUYECKO-
ro mnoJs:

a) B LIEHTPE KONbUA;

6) Ha ‘ocu KOJIblla B 3aBUCUMOCTM OT paccrogHus X [0 €I0
ueHtpa. MccnepoBaTth MOYUEHHOE BBIPAXEHUE NIpu x >> R.

2.18. Haxopstiuiicst B BaKyymMe TOHKUIA NIPAMOI CTEPXKEHD [AJIUHBI
2a 3apsUKeH PaBHOMEPHO 3apsaaoM ¢. HaidTyu MOmynb HanpsHKEHHO-
CTU 3JIEKTPUYECKOTO NONSA KaK (PyHKUMIO pacCTOAHUS I OT LEHTpa
CTEPXXHA A0 TOYKH NPAMOIi,

a) MEPIEHOUKYIAPDHON CTEPXHIO M [POXOAsALIEil 4epe3 ero
LHEHTD;

6) coBITafalOLINil C OCBIO CTEpKHs, €cnu >d.

HcenenoBaTe noyyyeHHbIE BbIPaXEHUsI NpU r>>a.
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2.19. InunHas npsiMas PaBHOMEPHO 3apsKEHHasi HUTb WMMeEET
3apsAn A Ha eguHMUY ZIJAuHbl. HaliTh MOXyJlb M HamnpaBJicHRE
IJIEKTPUYECKOTO0 MOJsi B TOYKE, KOTOpasg OTCTOUT OT HMTH Ha
paccToOAHNE Yy U HAXOQUTCA HA NEPHEHAMKYIAPE K HUTH, NPOXOHs-
IIEM Yepe3 OfWH M3 €€ KOHUOB.

220. PaBpHOMEpHO 3apskeHHasd

HUTh, Ha €JMHUILY JUIMHBI KOTOPOMH

NpUXOAUTCS 3apsAjl A, HMEET KOH-

durypanum, MOKa3aHHbIE Ha

Y/ 0 puc. 2.1. Paguyc 3akpyrnenusa R

R % 3HAYNTEIILHO MEHBILE JJIMHBI HUATH.

Bocrone3oBaBIIACE  PE3yIbTaTOM

a 0 peleHns  MpeabIaylield  3amaywy,

HATU  MOAY/Ab  HAMPAXECHHOCTH

SJIEKTPUYECKOr0 MoJyiA B TO4uke O
s xoHurypaumii a u 6.

221. Ccepa paguyca r 3apsiKeHa C NOBEPXHOCTHOI IJIOTHOCTHIO
o=ar, rie a — TOCTOSAHHBIA BEKTOp, T — pajnyC-BEKTOp TOYKU
cepbl OTHOCUTENBHO €€ HeHTpa. HallTu HanpsikKeHHOCTb 2JICKTPU-
YEeCKOro IojsA B LEHTpE cdeprl.

222, TloBepxHOCTHasl IUIOTHOCThL 3apsafna Ha cdepe paauyca R
3aBHCUT OT MOJISAPHOIO yrsia & Kak o=o,cos8 ¥, e o, — MOJNOXKU-
TeJIbHas 1ocrogHHas. IlokasaTb, YTO Takoe paclipefieneHue 3apsjna
MOXHO IMpPEACTAaBUTH KaK Pe3yJIbTaT MaJioro CABMIa OTHOCUTEJIBLHO
JApYr fpyra [BYX DaBHOMEPHO 3apsDKCHHBIX uapoe panuyca R,
3apAfabl KOTOPBLIX ONMHAKOBBEI MO MOMYJII0 M NPOTUBOIOJOXHBI IO
3HaKy. Bocnonb30BaBUIMCh 3TUM [IPEACTABIICHUEM, HAMTY HallPsXKEH-
HOCTb 3MEKTPUYECKOTO MOAA BHYTPU NaHHON cdephl.

223, HaiiTn HanpsOKEHHOCTb 3JIEKTPUYECKOTO IOJIsi B ILIEHTpE
mapa paauyca R, oO0beMHas IUIOTHOCTL 3apsja KOTOpOro p =ar,
Ii€ a — IMOCTOAHHBIA BEKTOpP, I — PafUyc-BEKTOP OTHOCHUTEJIBHO
LIEHTpa 1luapa.

224, TTpocTpaHCTBO MEXAY ABYMS TIOCKOCTSMH, OTCTOSILIMMU
JApYr OT jpyra Ha pacCTOAHHME 24, 3alOJIHEHO 3apsafoM, o0'beMHas
IJIOTHOCTb KOTOPOrO 3aBUCHT TOJIBKO OT KOOPAMHATBI X OCH,
NEPNICHAMKYJIAPHONR 3TUM IIJIOCKOCTAM, Kak p=ax, IIEe o —
nocrosinHada. Havyano koopauHar (x =0) HaxomuTcs nocepeanHe
MEXAY 3TUMU MIIIOCKOCTAMU. HaiiTu 3aBMCUMOCTH OT X HallPsIKEH-
HOCTM 3TIEKTPUYECKOro mnonst, Touynee E _(x) n E(x). W3o6pasuth ux
MPUMEPHBIE rpadUKM.

2.25. Jipe AyIVHHbIE NapajuieiIbHble HUTY PAaBHOMEPHO 3aPSIKEHHI,
Kaxnaasd ¢ JMHEHHOW ImIoTHOCTLIO A =0,50 MeKn/m. PaccrosiHme

Puc. 2.1
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Mexay HUTAMM [ =45 cM. HaiiTu MakcuMasJbHOE 3HA4YE€HUE Hampsa-
KEHHOCTH 3JIEKTPUYECKOTO TOJIsA B IUIOCKOCTH CHUMMETPUH 3TOM

CUCTEMBI.
2.26. [IBe CKpeILUABAIOILIMECS B3aUMHO IEPIEHIUKYIAPHBIE HUTH
OECKOHEYHOM [JIMHBI 3apsDKEHbI PaBHOMEPHO C JIMHEHHOI IUJIOT-

HOCTBIO A. HaliTh cuiy Mx B3auMOJEiiCTBUS.

227. BecKOHEYHO UIMHHAsA  LWIMHAPMYECKasAs IIOBEPXHOCTH
KpPYIJIOrO CEYEHUs 3apsK€Ha PaBHOMEPHO 10 JUIMHE C IIOBEPXHOC-
THOI1 NJIOTHOCTBIO O =G,COS ¢, I1I€ ¢ — TMOJAPHBLIA YION LMIIMH-
OpUYECKOl CUCTEMBI KOOPAUHAT, OCh z KOTOPOW COBIAJAET C OCbIO
NaHHOIf moBepxHOCTU., HaliT MOIyJIb U HanpaBleHUE HallPSIXKEHHOC-

TH EKTPUYECKOrO MOJIA Ha OCU Z.
2.28. I'paHu nonoro Ky0a 3apsiKEHbl PaBHOMEPHO C MOBEPXHOC-

THOH IIOTHOCTHIO 0. HaliTh cuity, KOTOpas OEUCTBYET Ha KaXIylo
rpaHb CO CTOPOHBI:
a) TOYEYHOro 3apsyla ¢, €CIIN €ro MOMECTUTb B LEHTP Ky0a;

6) ocraynpHBIX TpaHeif, ecnu pe6po Kyba paBHO I.
2.29. IMeeTcsi akCHANbHO-CUMMETPUYHOE 3JIEKTPUYECKOE IIOJIE,

HAIPS>KEHHOCTh KOTOPOTO 3aBUCUT OT PACCTOAHUS r O €r0 OCH KakK
E=ar/r’, tne a — nocrosuHas. Haiitu 3apan BHyTpu cdepbl
paauyca R ¢ LIEHTPOM Ha OCH 3TOIO ITOJIS.

2.30. Hanpsi>k€HHOCTb 3JIEKTpUYEecKoro nosis E=arr, rue a —
IOCTOSIHHAMA, T — pPacCTOSHME OT LEHTpa nonsa. HailTy mioTHOCTb
3apANoB p (r), CO3RAKOLHUX 3TO MOJIE,

231. lllap paguyca R uMeeT NOJIOXUTENbHBINR 3apsifi, oGbeMHas
IUIOTHOCTb KOTOPOTO 3aBHCUT TOJIBKO OT pacCTOSIHUA r JO €ro
ueHtpa kak p=p,(1-rR), me p, — nocroggHasa. Ilpenebperas

BJIMAHUEM BCEIICCTBaA 1Lapa, HaiiTu:
a) MOIOYJib HAaNPAXECHHOCTHA JJIEKTPUYECKOrO NoJjids BHYTPU M BHC

mapa Kak (yHKLUIO r;
6) MakcuMaJIbHO€ 3Ha4e€HME MOMYNA HanpspkeHHoctH E - u
COOTBETCTBYIOLLIEE €MY 3HA4YCHUET,,.

232, Cucrema COCTOMT M3 I1apa pagmyca R, 3apsiKEHHOrO
chepUYECKN-CUMMETPUYHO, M OKPYXalolleil Cpefbl, 3arojIHEHHOM

3apsAROM € OO’bEMHON IJIOTHOCTBIO p =afr, A€ « — [OCTOSIHHAS,

r — paccrosHue OT uUeHTpa 1apa. IlpeneGperas BlusHNEM
BELECTBA, HATH 3apsaf HIapa, IpY KOTOPOM MOMYJ/b HaTPsiKEeHHOC-

TH 3JIEKTPUYECKOTO MNOJIsA BHE ll1apa HE 3aBMCUT OT r. YeMy paBHa
3Ta HANPSKEHHOCThL?
2.33. BHyrpu 1uapa, 3apsDKEHHOIO pPaBHOMEDHO ¢ OOGBLEMHOIR

IJIOTHOCTBIO P, uMmeercsa cgepuueckasi nosnaoctb. Llentp momoctu
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CMENLEH OTHOCHTEJILHO I[EHTpa Irapa Ha paccrossHue a. IIpeneGpe-
ras BJAMSHHMEM BEIIECTBA l1apa, HAlTU HaNpsHKEHHOCTH E mons
BHYTPH TIOJIOCTU.

2.34. Haiitu HanpsKEHHOCTb E 3J1ek-
TPUYECKOTO Moy B 00JacTH mepecedye-
HUSA JIBYX I1apoB, PaBHOMEPHO 3arlo-
JIHEHHbIX PAa3HOUMEHHBIMH MO 3HaKy
s3apagaMu ¢ O00BEMHON IUIOTHOCTBIO p
U -p, €CJIA PACCTOAHNE MEXIY UEHTpa-
MU 1apoB pasBHo a (puc. 2.2).

235. Tpu  ONMHAKOBBIX  LIapHKa,
PacCIIOJIOKEHHbIE B BEPLUMHAX PaBHOCTO-
POHHCIO TPEYroJIbHUKA €O CTOPOHOH 4,
COCMHEHBI APYT C JPYIOM HHUTAMM. 3apsii M Macca Kaxjoro
mapuka pabubl ¢ u m. OpHy wn3 Huteil nepexinu, Haiitn
MAaKCUMaNbHYI0 CKOPOCTb CpefgHero mtapuka. Cui TSXECTU HeT.

2.36. mMerorcst ABa TOHKMX NPOBONOYHBIX KONbLA paauyca R
KaXK[0€, OCH KOTOPbIX COBMAJAIOT. 3apsi/ibl KOJIELl PaBHLI ¢ U -{.
Haiitu pa3sHOCTL NOTEHIUMAJIOB MEXKY LIEHTPaMHU KOJIEL, OTCTOAUIM-
MU Jpyr OT Apyra Ha paccrosiiuc I, ecnu R=30cm, [=52cM n
q = 0,40 MxKn.

2.37. BeCKOHEYHO AAMUHHAA TpAMasi HUTL 3apsKeHa PaBHOMEPHO
C JMHEHHONW IUIOTHOCTBLIO A =040 MxKia/M. BbulMuciInTh pasHoOCTb
IOTEHUUAJIOB TOYEK { M 2, €CAM TOYKa 2 HaxOAUTCA Rajblie OT
HHUTU, YeM TO4dKa I, B =20 pa3sa.

238. Tonkoe koNMbLLO paamyca R=25 cM umeer 3apsag ¢ =
=5,0 MmxKn, HEepaBHOMEPHO pacHnpejaesIeHHblil o koJybiy. Haiitu
paboTy OSJIEKTPUYECKHX CHUJI NPU [EPEMELLEHUU TOYEYHOrO 3apsija
q'=10 MrKn u3 1ieHTpa KOJblia 1O IPOM3BOJIBHOMY IMYTH B TOWKY,
HAXONALIYKCS Ha OCM KOJblla Ha pacctosthuu [ =50 cM oT ero
LIEHTpA.

239, Kpyrnass TOHKas T[UIaCTUHKAa paauyca R paBHOMEPHO

3apspKEHA ¢ MOBEPXHOCTHOW NUIOTHOCTRIO o. Halitu moreHuuan u
MOAYNb HaNPSDKEHHOCTH 3JICEKTPUYECKOTO MOJsl HA OCU IIACTHHKU

Kak QyHKIMIO paccrosiHust [ oT ee 1ed1pa. PaccMOTpeTh Takxke
cnydau I[-0 u [ > R.
2.40. Konnueckasi TIOBEPXHOCTbL C OCHOBaHHMEM pajuyca R

PaBHOMEPHO 3apsikeHa C MOBEPXHOCTHOHM IJIOTHOCTBIO o. Halitm
IOTEHLIMAJl B BEPILIMHE KOHYCA,
241. Haiitu mnoTeHLMaJl Ha Kpal0 TOHKOFO JHMCKa pajuyca

R=20 cM, O KOTOPOMY paBHOMEpPHO paclpeleneH 3apsif C
TIOBEPXHOCTHOI IJIOTHOCTBIO © = 0,25 MEKn/M2.
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242, 3apspn ¢ pacupeneyneH PpaBHOMEPHO (10 OObeMy Luapa
panmyca R. IlpeHeOperas BJIMSIHUEM BEIUECTBa Ilapa, HaiTi
MOTEHI MAT:

a) B LIEHTpE L1apa;

0) BHYTPM luapa KaK DyHKLUIO PacCTosinus 7 OT €ro LeHTpa.

2.43. Haiitu HanpsOKEHHOCTb 3MEKTPUYECKCIO NOJiA, NOTCHLMATN
KOTOpPOTO HMeEEr BUJ @=8F, Ili€ & — NOCTOAHHOIA BEKTOp, ¥ -
paguyc-BEKTOP TOYKH ITOJIA.

244, OnpeneiuTs HaNP/iKCHHOCT:  BMEKIPHUCCKONG 15is,
DOTEHUMAN KOTOPOrO 3aBUCHT OF KOOPRKHAT X, ¥ N0 3aKOHY:

a) 9=al?-yY; 6) @=axy,
rge a — pocrosHuaas, W306pasuth npumMepnsiil 8wl 3TUX DOJEH ¢
HOMOILLBLIO NTHHUI BekTop: E (B m10cKOCTH XV).

248, ToveHuuan  WIEKTPUHECKOrC TNONA  MMEST  BHE @ =
=ary~z%, e ¢ - uocrosgHas, Halti npoekinme HanpxeHHD-
CTH JJIEKTPMUECKOrO fionsg B touke M {2, 1, -3} da danpasncHue
Rrexropa 2 =1+3k.

2.46. Tloka3ars, YTO DOTCHLIMAA TIONH HWMTONS € SMEKTPUMECKBM
MOMEHTOM P (puc. 2.3) MOXET ObITE BPEHUTABICH KAK ¢ -—"pr/'énaayj,
rge r — paamyc-sextop. Haifti ¢ nomouinio
3TON0  BLIPZXKECHUA MOJYJIR HANPAKECBHOCTH A
IEKTPUUECKOTO TONST fUnis Kak Gy Z
ru v

2.47. TodyeuHblid EKTPUYECKUH JANOIb € ’>/
MOMEHTCM P HAXOHMUTCH BO BHCLIHEM ORHO- ;7}
POHHOM NMEKTPUUECKOM 1I07¢, HANDIKEHHOCTD
koroporo pasra E;, npudenm pItE,. B svom Puc. 23
cnyvae OfHa U3 DKBHIIOTCHUMANbLHLIX (10BED-

XHOCTEH, OXBATLIBAOIUX HUI0AL, SBISETCN
cpepoit. Haitrn ee pagmyc.

2.48. [Ise 1mapannenbHble TOHKKE HUTH
PaBHOMEPHO 3apsiXeHbl ¢ JIMHEHHOMW nioT-

HOCTBXO A M -A. PacCTOsiHBe MESKAY HUTHMY ' r

{. Haii'tn noTeHIMan ¥ MOIYNb HAMPSKEHHOC- 0,

TR SAEKTPUYECKOIO MOJIs Ha  pacCTOsHUU

r>>1 nop yrnom & x Bextopy I (puc. 2.4).
2.49. Haittit  3nexTpuueckuif  MOMEHT p

TOHKOIO CTEp>XKHSI JJIMHBL [, JNuHElHast NnoT- Puc. 24
HOCTb 3apsila KOTOpOIO 3aBUCHAT OT pPaccCTros-

HUSI X [0 ONHOI0 M3 €ro KOHHOB Kak A=a(2x-[I), rie a —
TIOJIOKUTENbHAA TOCTOSIHHAS.
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2.50. Cucrema cocrouT H3 3apsga ¢>0,
. PAaBHOMEPHO PacCIpPEAEIIEHHOTO MO IOJIyOKPY>KHOC-

a4 7 ~TH paguyca a, B ILEHTpPe KOTOpOil Haxopurcs

-g TOYEYHBbIA 3apsy -g (puc. 2.5). Haiitu:
q a) SNIEKTPUYECKMIl AUIONIbHBIA MOMEHT 3TOM
CUCTEMBI;
6) MOJyJIb HANPSXEHHOCTU 3SJIEKTPUIECKOTO

Puc. 25 MoJi1 Ha OCH Xx CUCTEMbl Ha pacCCTOAHHUU r>>a
OT HEe.

«Z’+ 2.51. JIBa xoakcuanbHBIX KOJbIlA paanyca

I R u3 TOHKOIl 1NPOBOJIOKM HaxXOATCA Ha
MasyioM pacctossHuu | apyr ot apyra (I <R)

@ U UMEIOT 3apaabl ¢ u -¢g. Haiitu noreHuu-
\d aJ1 ¥ HaNpPsDKEHHOCTh 3JIEKTPUYECKOrO IMOJiA

-q ! Ha OCH CHCTEMBI Kak (PYHKUMYU KOOPAMHATHI

x (puc. 2.6). N300pa3uth HpPUMEpPHBIC Tpa-
dukm 3THX 3aBucuMocteil. MccnegoBarh atn

dyHknuym npu |x| > R.
—/[/ 2.52. Kakyio paboTy npoTuB CUJI JIEKTPUYEC-
— KOTO MOJIsi HAJI0 COBEPUIUTh, YTOObI MEPEHECTH
4-—»—>———+2 JUMONIb C DJIEKTPUYECKMM MOMEHTOM p U3
T  nonoxeHus I, rue HanpsSXKEHHOCThb IOJIS PABHA
\)\ E,, B monoxeHue 2 ¢ HaNpsLKEHHOCTbIO E,
(puc. 2.7)?

2.53. [IumioNb € S3JEKTPUYECKUM MOMEHTOM

P HaxoAMTCA Ha pacCTOSIHUM r OT JJIMHHOM
NMpAMOM HUTH, 3apsA’KEHHONH paBHOMEPHO C JIMHEHHON IJIOTHOCTBIO

A. Haiitu cumy F, peiicTBYOUIYI0 Ha [UIONb, €CJIM BEKTOpP P
OPHMEHTUPOBAH:

a) BJOJIb HUTH;

6) mo panuycCy-BEeKTOpy t;

B) NEPIEHANKYISPHO HUTU W DPAJ(UyCy-BEKTOPY I.

2.54. Haiitu cwily B3aUMOMEHCTBUA  JIByX MOJIEKYNT  BOJBI,

OTCTOAIIMX APYr OT Apyra Ha [=10 HM, €CIIM WX 2JIEKTPUYECKUE
MOMEHTbI PacIOJIOKEHbLI BAOJIL OAHOM M TOI e mpsiMoii. MoMeHT

K2XXJI0# MOJIEKyJIbl p =0,62-107% Ki M.
2.55. Haittu noteHnuan CIeRyOUUX 3JEKTPUUECKUX MOJIEHi:
a) E=a(yi+xj);
6) E=2axyi+a(x?-y?j;
B) B=ayi+(ax +bz)j+ byk.
3nech @ u b — mocrosiHHbIE, i, j, k — OpTHI oceit x, y, z.
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2.56. TToTreHnMan MNONsS B HEKOTOPOM ofnactd NpoCTpaHCTBa

3aBHCUT TOJILKO OT KOOPAMHATBhI X Kak @ =-ax’+b, rie a u b —
HeKoTopble  rocrosiHHble. Haittm  pacnpenenenne  o6bEMHOIO

3apsana p (x).
2.57. Mexnay nByms GOJIBIIMMU MapaJUIE€JIbHBIMK FJIACTUHAMA,

OTCTOSILIUMH JIPYT OT Jipyra Ha paccTosHue d, HaXOAUTCA paBHO-
MEPHO pacrpefie/IcHHbIA 00bEMHDBIN 3apAl. Pa3HOCTbL NMOTEHLMAIOB

mnacTuH paBHa A¢@. Ilpu kakOM 3HaueHUM OOBEMHON MJIOTHOCTH

p 3apsAfa HaNpsKEHHOCTh NMONA BONW3M OFHOR M3 mnacruH Oypmer
paBHa Hynwo? Kaxkopa Oymer mpu 3TOM HANPSXEHHOCTH HONA Y
ApYroifl maacTuHbI?

2.58. TloreHuMan nONA BHYTPHM 3apsUDKEHHOTO LIapa 3aBUCUT

TONILKO OT PACCTOSHUSA JI0 €r0 LEHTpa Kak ¢ =ar’+b, tne a mu b —
nocrosiuHbie., Haittu pacnpenenenue obbeMHOI0 3apsijia p (r) BHyTpU
mapa.

22. IIpoBOAHMKH H JIM3JICKTPUKH
B JJIEKTPUYECKOM II0je

L4 Haﬂpﬂ)KeHHOCTb JNEKT PUUECKOTO 110/11 ¥ TOBEPXHOCTHU NPOBOJHUKA B BaKyyMe:
E, = ofe,. (2.2a)
® [loTOK nosApu3oBaHHOCTH P Yepe3 3aMKHYTYIO NMOBEPXHOCTD!
f PdS=-q, (2.26)
rne q¢' -~ anrebpanueckas cyMMa CBA3aHHbIX 3apafoB BHYTPH 3TOM NMOBEPXHOCTH.
® Bekrop D (ssexrTpudeckoe cMelnerne) M Teopema laycca nJs Hero:
D-z,E+P, §DdS=q, (2.28)

rae 4q — anreGpandeckad CyMMa CTOPOHHMX 3aps[0B BHYTPH 3aMKHYTOW [0-
BEPXHOCTH.

® VenoBust Ha rpaHuie pasfesia [BYX AU2EKTPHKOB:
Py~ Py,=~0’, D,,-D,=o0, E,=E., (2.2r)
fic ¢’ ¥ 6 — NOBEPXHOCTHHIE MUIOTHOCTH CBA3AHHBLIX ¥ CTOPOHHMX 3apAAOB, a OPT
HOPMaIM M HAnpamied n3 cpefsl I B cpegy 2.
® /11 U3OTPONHBIX [UINEKTPHKOB:
P=xeg E, D=2¢,E, e=1+x, (2.2n)
® B cayyae nao-m“pom{oro OOHOPOJHOTO [UAJIEKTPUKA, 3allOJHAMIIIETO BCE
MPOCTPAHCTBO MEXAY 9KBUNOTEHUHAILHBIMU NOBEPXHOCTAMM:
E=Ee. (2.2¢)
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2.59. Hebonpuioit ilap¥k BHCUT Hall TOPHU3OHTAJILHON NPOBOjIs-
WEed MIIOCKOCTHIO HAa W30JAUPYIOLIEH YIpPYroll HUTH XKECTKOCTH X.
TTocme TOro, Kak ILUApUK 3aps/iuid, OH OIYCTU/CSA Ha X CM, U €r0
paccTosiHde OT MPOBOAAILEH MJIOCKOCTH CTano pasHbIM (. Haiitn
3apsn LIapuka.

2.60. 3nekTpOH BBIJIETEN MO HOPMAamu ¢ MIOCKOW TOBEPXHOCTH
[POBOJHHMKA B BaKyyM, IN€ CO3[aHO OJHOPOMHOE YCKOpsIOLice
SMEKTPUYECKOE 110JI€ C HAlPsXEeHHOCTLIO E =100 B/m. ViMesa B Buyy
CHJIbI JIEKTPUYECKOTO M300paxenus, HalT!, Ha KAKOM paccrosnun/
OT TMOBEPXHOCTH TIPOBOAHUKA CKOPOCTh 3JIEKTPOHA MUHMMAJIbHA.

2.61. Toueunntli 3apan ¢ = 100 MxKn naxonures Ha paccrosHuyt
1=15 cM ot nposonguie#t nnockoctn. Kaxyio paboTy Hano cosep-
HIMTh NPOTHB VIEKTPUYECKUX CUJl, YTOOL! MEINJIEHHO YAAJIHUTb 3TOT
3apsA] Ha o4eHb 00JiblIOC PaccTOgHUE OT MIIOCKOCTH?

2.62. Isa TouedHBIX 3apsAja, ¢ U ~¢, DACITOJOXCHBl Ha pac-
crossyum ! Apyr OT Apyra M Ha OAWMHAKOBOM paccTosiHum [f2 or
NPOBOMISILCH TUJIOCKOCTY € OfHON CcTOpOHH! oT Hee. Haittm mojynb
SMEKTPUYECKO  CUNbl, JEHCTBYIOLIEH Ha
KaKAbIA 3apan.

2,63. Tpn PasHOMMEHHBIX  TOYEYHbIX
3apsjla pacHONIOXKEHDLI B BEPIUMHAX KBaapara
¢ auaronaignic =50 cM, Kak II0Ka3aHO HAa
puc. 2.8, rne rtodka O — UEHTP KBajpara,
AOB - npamoil yron, ob0pa3oBanHbIl JIByMs
OpOBOAALIMMY  TIONYIJIOCKOCTAMU.  Hailtu
custy, HEHCTBYIOHLYH Ha 3apajg -q, eciu
q =11 MxKi.

2.64. Toueunnlii 3apag g =2,00 MKKn HaxoauTcsi MexIy RByMs
TIPOBOJIALIMMU  B3AUMHO NEPHNEHAUKYJISPHBIMEI TIOJIYIZIOCKOCTMA.
Paccrosinue or 3apsijia 1o kaxx o nemynnockoctu [ =50 em. Hatitu
MOJYJIb CMJIBI, AEHCTBYIOLLICH Ha 3apsj.

2.65. ToueuHblit AUNONL C 3NEKTPUYECKUM MOMEHTOM P Ha-
XOIUTCA Ha paccTosHuu [ OT npoBosAnieii mnockocrtu, Haiitu cuny,
NEHACTBYIOIIYIO Ha [AMIONDb, €CTIM BEKTOD P TEPHEHRUKYIsAPEH
IJIOCKOCTH.

2,66. Touedubtid 3apsAf ¢ HAXOAMTCA Ha pacctostnum [ ot
NpoBOAALLEH MAOCKOCTH. OIpeneyinTh MOBEPXHOCTHYIO IUIOTHOCTH
3apAN0B, MHAYIIHPOBAHHLIX HA TJIOCKOCTH, KaK (PYHKHMIO paccTosi-
HUs r OT OCHOBaHUA NEPNEHAMKYISAPa, ONMYUIEHHOrO U3 3apsja Ha
IJIOCKOCTD.,

'2.67. Tlpamast 6ECKOHEYHO UIMHHAA HUTb VIMEET 3apsj A Ha
€AMHULY [JIUHBl M PaclOJIOKEHAa NapanjiebHCO IPOBOAALLEH

NIOCKOCTH Ha paccrosauum [ ot Hee, Haiitu:

Puc. 2.8
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a) MOAYJb CUJIbl, ACHCTBYIOLIEA HA CAMHULY JJIMHbI HUTH;
0) pacnpeneneHue NOBEPXHOCTHON IUJIOTHOCTH 3apsina o (x) Ha
IJIOCKOCTH (3€Ch X — PAcCTOSIHUE OT NPAMOM Ha IUIOCKOCTH, Ine

0 MAaKCUMAJIbHO).

2.68. OyeHp JjIMHHAA HUTb PACHOJIOKEHA NEPIEHIUKYIIAPHO
MPOBOASAILICH IMIIOCKOCTH M HE JOXOQUT [0 HEE HA PaCCTOAHUE .
Huth 3apskeHa PaBHOMEPHO C JIMHEHHON MIOTHOCTRIO A. Ilycrh
Toyka O — clel HUTH Ha IJIOckocTd. HallTu noBEPXHOCTHYIO
IUIOTHOCTDb 3apsAfa HA MJIOCKOCTU!

a) B TO4Ke O;

6) B 3aBUCHMOCTH OT PACCTOAHUA r 1O TO4YkM O.

2.69. ToHkoe NpPOBONOYHOE KONBLUO panuyca R=7,5 cM umeer
3apsan ¢ =5,2 MxKn. Konbijo pacnonoxeHo napanienbHC NpoBOs-
uiei niaockocTu Ha paccroanun [ =60 cm or Hee. Haiitu nosep-
XHOCTHYIO IUIOTHOCTbH 3apsiia B TOYKE [JIOCKOCTH, PacCHONIOXEHHOMH
CAMMETPUYHO OTHOCHTEIBHO KONbLLA.

2.70. HaitTy moTeHIMan He3apsXKEHHOMR NpoBoaAIIEii cephbl, BHE

KOTOpoii Ha paccrosHnuu [=30cM OT ee 1eHTpa HaxOANTCA
Toueynbiid 3apan ¢ =0,50 MxKa.

2.71. 3apsag g =2,5 5K pacnpenesieH HEpaBHOMEPHO ITO TOHKOMY
Konbly pajuyca R=7,5 em. Ha paccroanuu [=100 MM OT LieHTpa
KOJIblja Ha €r0 OCU PACHONIOKEH LEHTP NPOBOASIIENR HE3aPAKEHHOM]
cepol. Haiitu ee norenyuan.

2.72. ToyeuyHnlilt 3apsan ¢ =3,4 BEKn Haxoputcst Ha pacCcTOAHMU
r=25cM oT ueHtpa O HE3apsKEHHOIO CPEpPUUECKOro  CJos
[POBOAHMKA, PagNyChi KOTOporo R,=50 cMm u R,=8,0 cM. Haiitu
[IoTeHuMas B Todke O.

2.73. CucreMa COCTOMT U3 ABYX KOHLIEHTPHUYCCKUX IMPOBOJUIILMX
cdep. Ha Buyrpenseit cdepe pajsyca a HaXORUTCs HONOXKATEIbH b
3apsAn ¢,. Kakoii 3apsn ¢, ciegyer nOMECTUTb Ha BHEILHIOW cdepy
paauyca b, 4TOOBI MOTEHIMAN BHyTpeHHE cepbi cran ¢ =07 Kax
Gyner 3aBUCETD IIPH 3TOM @ OT PACCTOSTHUS F [0 IEHTPa CHCTEMIN!

H3o6pasure npumepnniii rpaduk ¢ ().
2.74. Yernipe G0bUINE METATITAYEC-

KHE IUIACTMHbI PACHOJIOKEHB! HA Ma-  / o 2
D 2

JIOM pacctosaHuu d [pyr Ot Jipyra & 93

(puc. 2.9). Buemnue 11acTuHbl COeu- 4

HEHbI TIPOBOAHMKOM, a Ha BHYTPCHHUE

ANaCTUHDbI MMOfJaHa Pa3HOCTb NOTEHIIUA- Puc. 29

nos A¢. Haiitu:
a) HaNPAXXEHHOCTb JIEKTPUYECKOTO MOJIS MEXIY IJIaCTHHAMM,
6) cymMapHbIif 3apsi Ha eIUHUILLY TUIOHIAAM KaXKH0i NIaCTUHBI.
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2.75. Mexpay nnacTMHaMH HaKOPOTKO
3aMKHYTOIO IIJIOCKOTO KOHJIEHCATOpa Haxo-
g nUTCS METaJNIMYECKasd IUIaCTHHa ¢ 3api-
noMm ¢ (puc. 2.10). IlmacTuHy nepemecru-
Puc. 2.10 nu Ha paccrosiuue . Kakoil 3apag Aq
NPOLLCH MNP 3TOM MO 3aKOpayuBaloIIEMY

npoBoaHUKY? PaccTosiHue MEXay MiacTMHaMu KOHAeHcaropa d.

2.76. IIse 1poBOAsAIIAE TIJIOCKOCTM [ U 2 PaclHOJIOKEHbI Ha
paccrostuuu ! gpyr oT Apyra. Mexmy HUMHM Ha pacCTOSAHUHM X OT
IUIOCKOCTH ] HaXO#WTCS TOYedyHbIt 3apan ¢. Haidtu 3apansi,
HaBeCHHbIE HA KaXXKIOH M3 IUIOCKOCTEH.

2.77. HaiiTh 37EKTPUYECKYIO CHITY, KOTOPYIO MCIBITLIBAET 3apsf,
NpUXOAALIMIACA Ha ERUHHUILYY ITOBEPXHOCTU IMPOMU3BOJBHOIO IPOBOA-
HMKa, B TOYKe, rne o =46 MrKum2

2.78. Merannuyeckuii mapuk paguyca R=1,5 cM umeer 3apan
q =10 MxKn. Haiitu w™mopynb pesyJlbTUPYIOLIEH CUNBI, KOTOpas
IeifcTByeT Ha 3apsifi, pacloIOKEHHBIM Ha OJHOI IT0JIOBUHE IIIapHKa.

2.79. HesapsixkeHHbI TpOBOASILINN LIap paguyca R MNOMecTHIu
BO BHEIIIHEE ONHOPOAHOE 2JIEKTPUYECKOE ITOJlE, B PE3YJILTATE HEro
Ha TIOBEPXHOCTM lapa TMOABWIICA WHAYIUPOBAaHHbIN 3apag ¢
IIOBEPXHOCTHOM IUIOTHOCTBI® 0 =0 cos ¥, e 0, — IOCTOsAHHAs,
¢ — nomnspHbii yron, Haiith MOIyJb pe3yILTUPYIOLIENR SnEKTpUYeC-
KOI cuibl, KOTOpas JEHCTBYeT Ha BeChb WHOYLMPOBAHHBIA 3apsj
OHOTO 3HAaKa.

2.80. Haiitu 3HEpPruio ynpyroro RUIIONA ¢ MNOJNAPUZOBAHHOCTHIO
i (p= BeOE) BO BHCHIHEM OJNEKTPUYECKOM I10JI€ € HaNpsHKEH-
HocThlO E.

2.81. HenonsipHasi MOJIEKyJia C MOJISIPU3YEMOCTBIO B HaxoauTCs
Ha OOJNBIIOM PacCTOSTHUM | OT MONAPHOIl MOJIEKYJIBI C 3jeTpUuyec-
KUM MOMeEHTOM Pp. Hailtu Moaynb cuiibl B3aUMOACHCTBUSE 2TUX
MOJIEKYJI, €CIM BEKTOp P OPUEHTUPOBAaH BAOJb HPAMOi, NpPOXosi-
Liei 4epes 0b6e MOJEKYJbI.

2.82. Ha ocu TOHKOTO paBHOMEPHO 3apsIKEHHOTO KOJIbI[a pajinyca
R HaxopuTcsi HenonsipHas mosiekyna., Ha kakom paccrostHum x OT
LIEHTPa KOJibLla MOayJib cunbl B, pedcTByonieil Ha JAaHHYIO
MOJIEKYILY:

a) paBEH HYJIO; 0) MMEET MaKCHMallbHOE 3HayeHue?
N306pasuth 1puMepHbiii rpacuk sasucumoctan F,_(x).

2.83. Toyeunnlii CTOPOHHUI 3apsi ¢ HAXOOUTCS B LIEHTpe Hiapa
U3 ONHOPOAHOIO JUIJNEKTPUKA C MPOHUIAEMOCTbIO €. Haiitu
NMONAPU3OBAHHOCTL P Kak QyHKIMIO pajiuyca-BEKTOpa T OTHOCUTENb-
HO LEHTPa IIapa, a TakkKe CBA3AHHbIA 3apsifi ¢ BHYTPU cgepbl,
paguyc KOTOpOH MEHBILE paguMyca Iiapa.

————
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2.84. TouyeyHniii CTOPOHHWIA 3aps) ¢ HaAXOMUTCH B ICHTpE
AVM3JIEKTPUYECKOrO [apa pagMyca a4 ¢ NpoHuunaemoctoio e,. Ilap
OKpY)KeH Oe3rpaHAYHBIM JUINEKTPUKOM € HPOHMILAEMOCTBIO €,.
HaiiTh NMOBEPXHOCTHYIO IJIOTHOCTb CBSI3aHHBIX 3aps[OB Ha IpaHUUE
pasgena 3THX AUSIIEKTPUKOB,

2.85. Ioka3arp, YTO Ha TPAaHUILEC ONHOPOJHOIO [UIJIEKTPHUKA C
MPOBOJHMKOM IIOBEPXHOCTHasi TDIOTHOCTh CBS3aHHBIX 3apsjoOB
o'=-c(e~1)/e, e € ~ NUONIEKTPMYECKad TPOHUL@AEMOCTb, © —
MOBEPXHOCTHAsA TUIOTHOCTh 3apA/NCB Ha NPOBOAHHKE,

2.86. IIpoBonHUK [POU3BONBLHON OpMBI, HUMEIOLIMIT  3apsan
q = 2,5 MK, OKpYXEH CNOEM OJHOPOAHOTO INM3JICKTPUKA C IPOHU-
naeMoctbio € =5,0. Halitu cyMMapHble NMOBEPXHOCTHBIE CBA3aHHbIE
3apsifibl HA BHYTPECHHE!l M Hapy)XHOI MNOBEPXHOCTAX AUNIEKTPUKA,

2.87. B HexoTOpoil TOYKE A BHYTPH ONHOPOJHOTO AU3JEKTPUKA
C TIPOHMIAEMOCTBIO €=2,5 MJIOTHOCTb CTOPOHHErO 3apafa p=
=50 MKn/®. HaiiTy B 9TOi TOYKE TJIOTHOCTb CBA3AHHBIX 3apsoB.

2.88. OnnoponHbiii JUINEKTPUK MMEET BUJ CHEPUIECKOrO CI0A
paguycoB @ u b, mpudem a<b. M306pa3uth npuMepHsie rpaduku
MOJYJI HaNPSAXEHHOCTU INEKTPUUECKOTO Tond E u moTeHuuana ¢
KaKk YHKUM PACCTOSTHUA 7 OT UEHTPA CHCTEMBI, ECIIU AUNIEKTPUK
MMEET MOJNOXHUTEILHBIA CTOPOHHMI  3apsifi, paclpefeleHHbIR
PaBHOMEPHO:

a) MO BHYTpEHHel NOoBepXHOCTH cnod; ) mo obdbemy cnos.

2.89. B6iusu touxm 4 (puc. 2.11) rpanm-
Ubl pasfiejla CTEKJIO — BaKyyM  HaNpsKEH-
HOCTh 3JIEKTPHUYECKOTO TOJNA B BaKyyMe
E,=10,0 B/mM, npuyem yron Mexjay BEKTOPOM
E, ¥ HOopManpi0o m K [rpaHuile pasjgena
0,=30°. HaiiTy HanpsxeHHocTh E mnonsa B
crexyie BONM3UM TOYKM A, YIOn & MEXRY
BeKTOpamMu E ¥ m, a TaKXe IMOBEPXHOCTHYIO
IJIOTHOCTb CBA33HHBIX 3aps/iOB B TOYKE A.

Puc. 2.11

2.90. Ju5neKTpUK ¢ NMPOHUIAEMOCTBIO € TPAHUYUT C BaKyyMOM.

Ha ero nosepxHOCTH MMEIOTCS CTOPOHHME 3apAfAb! € MJIOTHOCTHIO O.
Y NOBEPXHOCTU [USNIEKTPUKA B BAKYYME HAMPSDKEHHOCTH 3NEKTPU-

YECKOIO mond paBHa E, npudem BekTop E cocramnsier takoil yron
? ¢ HOpMaJIbIO K ITOBEPXHOCTW Pa3ieiia, YTO JIMHUU BekTopa E He
TCPNAT M3JIOMa NpM HEpPExofe rpaHunbl paspena. Haittm yron 9.
KakoB j0jkeH ObITh 3HaK o ?

291. Y mIOCKO/ TOBEPXHOCTM OJHOPOJHOIO JMINEKTPUKA C
NPOHMUAEMOCTBI0 & HANPSKEHHOCTb SJICKTPUYECKOrO 10N B
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BaKyyme paBHa E,, npumyem Bek-
top E, cocrasnser yron ¥ ¢
HOpManbi0 K MOBEPXHOCTU JU3-
nexktpuka (puc. 2.12). Cuwuras
rosie BHYTPU M BHE AUIIEKTpUKA
OXHOPOIHBIM, HaANTH:

a) nmotok Bekropa E 4epes
chepy pagumyca R ¢ LIEHTPOM Ha

Puc. 2.12 [TOBEPXHOCTH AMIEKTPUKA;

6) uupkynsauur Bekropa D
no koHtypy I' mnmubl [ (cMm. puc. 2.12), IJIOCKOCTh KOTOPOro
HNEPIIEHINKYNSPHA MOBEPXHOCTU JUSJIEKTPUKA W TapajulenbHa BEK-
Ttopy E,.

2.92. BeckoHeyHO Oonblilag [JIacCTUHA W3  OJHOPOJHOIC  [u-
3JIEKTPHUKA C NPOHULAEMOCTBIO € 3apsKEHA PaBHOMEPHO CTOPOHHUM
3apsAgOM € OOBEMHONM IUIOTHOCTBIO p. ToNuMHa nnacTUHbl 2d.

Haiiru:
a) MOMYJb HAMPS’)KEHHOCTH 3NEKTPUYECKOTO TOJISt ¥ NOTEHLUA

Kak yHKuMM paccTostHus | OT cepeAnHBI IUIAaCTHUHBI (MOTEHIMA

B cepeMHE MmacTMHbl ¢ =0); B3AB OCb X TEPINEHAUKYAAPHO
rolacTude, u300pa3suTh  [pUMepHble TIpaduKH  3aBUCUMOCTER

npoexuun E (x) u noreHnuana ¢ (x);
6) TIOBEPXHOCTHYIO M OOBEMHYIO NIIOTHOCTU CBA3AHHOIO 3apsAfa.
2.93. CropoHHuE 3apsifibl PaBHOMEDHO paclpeleseHbl C 00beM-

HOI IUIOTHOCTBIO p >0 1m0 1Iapy paauyca R U3 OJHOPOJAHOrO

M30TPOITHOTO JIUIJIEKTPHUKA C HPOHMIlaeMOCThI0 €. HaiiTu:
a) MOMYJIb HaTIPSKEHHOCTH 3MEKTPUYECKOTO MMOJIA KaK (PYHKIHIO

paccTosaHUsA r OT IIEHTpa IHapa; u300pasuTh NpUMeEpHbIe rpaduKu

3apucuMocteilt E(r) u o (r);
6) 0GBEMHYIO M TIOBEPXHOCTHYIO INIOTHOCTH CBA3AHHBIX 3aPAMOB.

2.94. Kpyrblii auanekrpuyecknii AucK pajuyca R ¥ TOJNILMHBI
d MoNAPN30BaH CMAMUYECKU TaK, YTO MOJIAPU3OBAHHOCTh, paBHa P,
BCIOly OfMHAKOBa M BekTOop P jexut B miockocté aucka. Haittn
HAIPSDKEHHOCTh B 97IEKTPMYECKOro MoJisi B LEHTPE [MCKA, €C/IN
d <R.

2.95. TIpu HEKOTOPBIX YCIIOBUSAX HOJIIPU3OBAHHOCTL Ge3rpaHuy-
HOWM HE3apsAXKEHHOW TIIAaCTHHBI W3 JAMNCKTPUKA umeer Buj P=
=P,(1-x%d?, rne P, — BekTOp, NEPIEHANKYIAPHDII NIIACTHHE, X —
PacCTOHMUE OT CEPEeRMHbI MIacTuHbl, d — ee nonyronuiuHa. Haiitu

HaNps2KCHHOCTD 3JICKTPUYECKOIO MNOJIsi BHYTPU MJIACTUHBI X1 Pa3HOCTh
MOTEHIINAJIOB MEXNY €€ IMOBECPXHOCTAMU.
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2.96. TleppoHayaIbHO  NPOCTPAHCTBO  MEXHy  O0KIanKamu
MJIOCKOTO KOHJIEHCATOpa 3allOJIHEHO BO3JAYXOM M HaNpsKEHHOCTb
37IEKTPUHYECKOrO Mons B 3a30pe paBHa E,. Barem MojiOBHHY 3a30pa,
Kak TMOKa3aHo Ha puc. 2.13, 3anonHuiig OZHOPONHBLIM AUDIEKTPU-
KOM ¢ TMIpOHMIaeMOCTbio ¢. Haiitu mopynu Bektopos E u D
B Oenx uwactax 3aszopa (I u 2), €cniu NPU BBEIEHUM [AMDJIEKT-
puka:

a) HalpspDkeHUe MexXay OOKIIafikaMH He MEHSJIOCh;

0) 3apanbl Ha OOKNaJKaX OCTABANMCH HEM3IMCHHLIMU.

/ 0 "
//// Z /////v e //7/r /, /Z /4 £

Puc. 2.13 Puc. 2.14

297. Peuiuth OpeABIAYIYIO 3agady € TeM
OTIIAYMEM, YTO IMINEKTPHUKOM 3aMOJIHIJIN [TOJIOBUHY
3a30pa, Kak MOKa3aHO Ha puc. 2.14.

2.98. ITonopuHa MPOCTPAHCTBA MEXTY OOKIIa/Ka-

MU C(PEepUUYCCKOr0  KOHJAEHCATOpa  3aroJIHEHa

(puc. 2.15) ORHOPOAHBIM JINNIEKTPUKOM C NMPOHNLA-

eMOCTBIO €. 3apsii KoHjeHcaropa ¢. Haiitu mo-

AyJ/lb HAOPSKEHHOCTU JIEKTPUYECKOrO TIOJs MEXTY Puc. 215
O0KJIagKaMi KaK (PYHKIUIO pacCTOosiHus 1 OT

[ICHTPa KOHJEHCATOpa.

2.99. BuyTpu 11apa u3 OJHOPOJHOINO AM3JIEKTPUKA C NMPOHMKLAC-
MOCTBIO € =5,00 CO37aHO OJHOPOJIHOE 3IJIEKTPUYUECKOE MOJIe Hanps-
sxxenHoct E =100 B/M. Paguyc miapa R =3,0 cM. Haiitu Makcumaiib-
HYI0 TOBEPXHOCTHYIO IUIOTHOCTH CBSI3AHHBIX 3apsylOB W MOJIHBIU
CBSA3AHHBIN 3apsA OAHOIO 3HaKa.

2.100. Toueunplit 3apsf ¢ HaXOQUTCH B BAaKyyMe€ Ha pacCTOSBUHU
! OT MNOCKCH [MOBEPXHOCTH OAHOPOJHOIO AMUIJIEKTPUKA, 3arlOIHAIO-
[LIET0 BCE MNOJYHPOCTPAHCTBO. IlpOHUIAEMOCTE NU3JIEKTPUKA €.
Haiitu:

a) NOBEPXHOCTHYIO MJIOTHOCTD CBA3AHHbIX 3aPs/IOB KakK PyHKUMIO
paccrosiiusi F OT TOYEYHOrO 3apsafa ¢;

6) cymMapHblid 3apajl Ha MOBEPXHOCTH JAM3JICKTPHUKA.

2.101. BoCnonb3oBaBLINCh YCIOBUEM U PELICHUEM INPENbIAYIUEH
3agadu, HalTu MOXYIb CUMbl, ACHCTBYIOLIEH Ha 3apsax ¢ CO
CTOPOHBI CBA3AHHBIX 3apAf0B HA MOBEPXHOCTH JIMJIEKTPHKA,
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2.102. TouyeuHblil 3apsAd ¢ HAXOQUTCS HA TJIOCKOCTH, OTAEINAIO-
uteil BakyyMm OT 0€3rpaHMYHOIO OJHOPOJZHOTO M3OTPOMHOIO JAUIJICK-

TpUKa C mnpoHuuaemocrtoio €. Haittu mogynu BexktopoB D u E u
MOTERUMaN ¢ Kak (GYHKIMH PacCTOAHUA r OT 3apsjaa 4.

2.103. HeGonpinoif npoBopsuivii uiapuk, UMEOIIMHA 3apsan g,
HAXOAUTCA B OAHOPOJHOM M30TPOIIHOM AHIIEKTPUKE C IPOHUILIAE-
MOCTBIO €& Ha pacCTosiHAM [ OT Ge3rpaHM4YHOIl IIOCKON rpaHMIlbl,
OTHENIOMIEH  JOUAJIEKTPUK OT Bakyyma. HallTu 1OBEPXHOCTHYIO
IUIOTHOCTb CBSI3aHHBIX 3apsA/0B HA IPaHULE AUIIEKTPUK — BaKyym
Kak (PYHKIUIO PAaCCTOSIHUS r OT miapuka. VlcconenoBaTh NOJIy4Y€EHHbI

pe3ynbrat npu [ -0.
2.104. TToaynpoCTpaHCTBO, 3allOJTHEHHOE ONHOPONHBIM M30TPOIl-

HbIM JAN3JICKTPUKOM C MPOHHUIAEMOCTHIO €, OrPAHUYEHO IIPOBOIS-
el minockoctbro. Ha  paccrosirum | OT 3TO# IJIOCKOCTM B
OU3JIEKTPUKE HAXOOUTCA HEOONbLION METAJTIMYECKUH  HIApHK,
UMeIOHINIT 3apsd ¢. HaliTy noBepxHOCTHYIO IIIOTHOCThL CBA3aHHbIX
3apAA0B Ha IPaHULie ¢ NPOBOASALUEH IUIOCKOCTBIO KakK (YHKURIO
PACCTOSIHUSL r OT ll1apuKa.

2.105. TlnactuHkKa TONUIMHBI A U3 OHHOPOMHOTO CHIAMUYECKU
MOJISIPU30BAHHOIO JMUIJIEKTPUKA HAXOAUTCA BHYTPU IJIOCKOTO KOH-

JieHcaTopa, OOKJIaJIKu KOTOPOro coe-
- JUHEHBI MEXJYy ¢O000if HPOBOJHMU-
( V fp Aiﬁ d KoM. TTonsipu3OBaHHOCTB AU3JTICKTPH-

ka paBHa P (puc. 2.16). PaccrosHue
MeXNy O0KIIaikaMu KOHjieHcaTopa d.

Puc. 216 Haiitu Bektopbt B u D BHYTpU U
BHE IUJIACTUHBL.

2.106. INvHHBIN AUSNEKTPUYECKNM HUIMHAD KPYIJIOTO CEYEHUs
MOJNSIPU30BaH TaK, 4YTO ReKTOp P=ar, e a — NONOXUTENbHAs
NMOCTOAHHAsA, ¥ — pacCTofgHUE OT ocd. HaliTn 06bEMHYIO IUIOTHOCTD
p’ CBA3AHHBIX 3aPANOB KaK (YHKIMIO PAacCTOSIHUS r OT OCH.

2.107. OusnekTpudyeckuii 11ap IMOJNSPU3OBAH  OJIHOPOAHO ¥
cmamuyecky. Ero nonapusoBaHHocTb pasHa P. Vimeda B Bupy, uto
max TOJNSIPU3OBAHHBINA IHap MOXHO IPEJCTaBUTL KaK pe3yJibTar
Majior0 CABUra BCEX TMOJOXUTENbHBIX 3apsijioB  AU3JICKTPUKA
OTHOCUTEJILHO BCEX OTPUILATEIILHbIX 3apsA/0B:

a) HailT HanpsokeHHOCTs B nons BHyTpU 1uapa;

6) nokasaTb, UTO IOJIE€ BHE UIapa SIBJISETCS IIOJIEM MIONA U
TIOTEHUMAN TOJIA @ =P, tf4n eor3, e p, — MIEKTPUYECKUIA MOMEHT
miapa, ¥ — pacCTOsiHME OT €ro LeHTpa.

2.108. B opnopoanoe snektpuyeckoe mnone E; mnomectwin
ONHOPONHBLIA AuasiexkTpuyeckuii map. Ilpu 3TUX ycnoBMsax QuaJiek-
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TPUK monspusyercss ogHopopuo. Haiitm nHanpsoxenHocts E nonsa
BHYTPM LIApa U MONAPUIOBAHHOCTb P IHMATNIEKTPUKA, MPOHULAEMOCTD
KOTOpPOro €. BOCIOJIB30BaThCS PE3YJILTATOM INPEAbLAYLIEH 3amayn.

2.109. IBa OQMHAKOBBLIX HEOONBLIMX OJHBOMMEHHO 3apaXEHHBIX
HIapyKa TOABEIICHDI Ha W3ONMPYIOLMIUX HUTAX PaBHON NUHBI K
onHO# TOouke. IIpu 3amojHEHMM OKpYXKalOlllei cpefbl KEpOCHMHOM
YyIoJl pacXxoXIeHHs HuTel He wu3MeHwiIca. Hailtm nnoTHOCTDL
Marepuasia HIapuKoOB.

2.110. Ha paccTtositHUM r OT TOYE€YHOIO 3apsiia ¢ pacroJIOKEeH
TOHKHIT IMCK W3 JMINIEKTPUKA C MPOHMLIAEMOCTbIO €. OOBEM aMCKa
V, ero ocb mpoxomuT 4epe3 3apsapn ¢. Cumras, 4TO pagmyc AMCKa
3HAYUTEJILHO MEHbILE 7, OLUEHMTH CHMJIY, NEHCTBYIOILIYIO HA AUCK.

2.3. DNeKTPoeMKOCTh.
DHEPIrusn INEKTPUYECKOrO MoJis

® EMKOCTbL IUIOCKOIO KOHeHcaropa:
C=ce,5/d. (2.3a)
® DHeprus B3aUMOEHCTBUA CHCTEMBI TOYCYHBIX 3apANOB:

1
W= 3 Y g0, (2.36)

® [TosHas vjeKTpUYEcKas SHEPIUA CHCTEMbI ¢ HENPEPLIBHBIM pacnpefeieHeM
3apaga: '

W=%fq)pdV. (2.38)
® [lonHas 2JeKTPUYECKan IHEPrUs [ABYX 3apsKEHHbIX TeJ:
W=W+ W+ Wy, (23n)
rae W, u W, — coGcTBeHHble aHeprun te, W, — sHeprua B3anmopeicraus.

® DHeprus 3apsaxkeHHOIO KOHJeHcCaTopa:
W=qUM2 =¢%2C =CU*2. 2.3m)
® [110THOCTb 3HEPINH 3JIEKTPUIECKOTO NOS:

w=ED/2=ze,E%2. (2.3¢)

2.111. HaiiTu eMKOCTb 1UapOBOrO MNPOBOJHMKA pajguyca R, =
=100 MM, OKPY>XEHHOIO NpPUJIETAIOLIMM K HEMY KOHIIEHTPUYECKUM
CJI0EM AUINEKTPHKA NMpOHULaeMOCTH € =6,0 U HapyxHOro paauyca
R,=200 mM.
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2.112. K HanpspbkeHuro U =100 B nogxioyuny MnocjaefoBaTenbHO
ABa OQMHAKOBBIX KOHJEHcaTOpa, Kaxablii emkoctd C =40 nd.
3aTeM OAWH M3 HUX 3aNONHUIM [AUINEKTPUKOM ITPOHHUIAEMOCTU
€ =3,0. Bo CKONBKO pa3 yMEHbBIINWIACh HANPSXKEHHOCTDb JIEKTPUYEC-
KOIo 1moJjis B 3ToM KOHAeHcartope? Kakoii 3apsap npoiiger B uenu?

2.113, TIpocTpaHCTBO MexXy OOKIajKaMM IIOCKOIO KOHAEHCATo-
pa 3amoJIHEHO MOCJIEROBATENILHO NBYMA AUINREKTPUHECKUMHU CHOAMH
1 u 2 ronmuuHbl d; 1 d, ¥ NPOHULIAEMOCTH €, U ¢&,. Ilnomans
Kaxjaoil obxnanky pasHa S. Haiitu:

a) €MKOCTb KOHJIEHCATODa;

6) MIOTHOCTP ©' CBA3aHHBIX 3apsj0B Ha TpaHUIE pasngena

CJIOEB, €CJIM HaNpsDKEHUE Ha KOHAeHcaTope paBHO U M 37€KTpuye-
CKO€ TI0JIe HAMpaBJIeHO OT cJos 1 K Ciiowo 2.

2.114, 3azop wMexny ofxiIagkaMy IJIOCKOIo  KOHAEHCcATopa
3aMOJIHEH JIUJIEKTPUKOM, MPOHUILAEMOCTL KOTOPOrO MEHSETCAd B
NEPIEHAKUKYIAPHOM OOKJIaflKaM HallpaBJIEHUH — pacTeT JIMHENHO OT
e, 10 &,. IInowanb Kaxaoi o0K1anku §, pacCTOSIHUE MEXIY HUMHU
d. Haiitu:

a) EMKOCTbh KOHAEHCaTOpa;

6) OOBEMHYIO MIOTHOCTh CBSI3AaHHBIX 3apAAOB Kak (yHKLUUIO €,
ecnv 3apsii KOHJeHcatopa ¢ W nose B B HeM HanpasJieHO B

CTOpOHY BO3paCTaHus €.
2.115. Haiitu eMKOCTb c(epu4ecKOro KOHAEHCATOpa, paauychbl

OGKIIaIOK KOTOpOTO @ W b, mpuueM a<b, eciu MPOCTPAHCTBO
Mexay OOKIajlkaMM 3aMOJIHEHO JIU3JIEKTPHUKOM:

a) TMPOHULAEMOCTH €;

6) MPOHHUIIAEMOCTb KOTOPOTO 3aBUCUT OT pACCTOSIHUA 7 J0

LIEHTpa KOHJEHCATOpa Kak € =afr, Il€ @ — IOCTOsAHHas.
2.116. To xe, 4yTO M B NpeAbIAYLUE 3ajgade, HO KOHIEHCATOP

IVUIMHAPUYECKMI JUTMHBI | 1 B IyHKTE 6) r ~— pacCTOsiHME JIO OCHU
cucrembl. KpaeppiMu 3¢pekramu npeHedpeyb.
2.117. HaifTu eMKOCTb cdEpUYECKOro KOHJAEHCATOpa, paauy-

Cbl BHYTpeHHEl M BHelIHeit OOKJIalOK KOTOpPOro paBHbl a4 u b,
€CNIY TIPOCTPAHCTBO MEXAY OOKIaJKaMi 3allojIHEHO HAaIlOJIOBUHY

(cM. puc. 2.15) OIHOPOAHBIM JU3NEKTPUKOM INPOHUI[AEMOCTU €.
2.118. [IBa JJIMHHBIX NpPsAMBIX HPOBONA OAMHAKOBOIO pafgMyca

CeYeHuss a PAacHONOXKEHbI B BO3AyXE MApajielIbHO JpYr JIpyry.
Paccrosinne mexmy ux ocamu paBHo b. Hailitn B3auMHYIO €MKOCTB
npoBooB C; Ha €IMHHUIY UX JUIMHBI NPU YCIOBUM @ << b. Bpluuc-
mate Cy, ecnu a=1,00 MM u b =50 mm.

2.119. [InuHHBIA §pAMOIl NPOBOA PACIOJIOXKEH MapasiicibHO
NPOBOAsALIEA nNnockocTy. Papuyc ceyeHusi npoeoja a, pacCTOsiHME
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MeXJy OChbI0 MNpOBOAA W NPOBOAALIEH IUIOCKOCTbIO b. Haiitu
B3aUMHYI0 EMKOCTb 3TOW CUCTEMBI HA €NUHUIY ANUHbLI POBOJA puU
YCIIOBHH 4 <<b.

2.120. HaiiT B3aMMHYI0 €EMKOCTb CUCTEMBI U3 ABYX OXMHAKOBbIX
METAJJIMYECKUX ILAPUKOB pajyyca @, pacCTOSHHE MEXAY LeHTpaMu
KoTOpbIX b, mpudem a <«<b. Cucrema HaxXOAUTC B OJHOPOAHOM

AUIJICKTPUKE TIPOHUIIAEMOCTH €.
2.121. Omnpenenuth B3aMMHYI0 €MKOCTb CHCTEMbBI, KOTOpas

COCTOMT U3 METAJUIMYECKOro ILIapuka pajuyca 4 M NpPOBOAAILEH
MJIOCKOCTH, OTCTOSIIEH OT IeHTpa IlIapuKa Ha paccrosHue [, I1pm
ycaoBUM a<<l.

2.122. HaitTu €MKOCTb CHUCTEMBI OJ[MHAKOBBIX KOHIEHCATOPORB
MeXITy ToukaMm A u B, kxotopas noka3aHa:

a) Ha puc. 2.17,

6) Ha puc. 2.18. In
B
4 ‘s At Yy
AN LN
Puc. 2.17 Puc. 2.18

2.123. Yerbipe OQUHAKOBBIE METANIIMYECKHAE [JIACTUHBI pacloio-
XEeHbl B BO3Qyxe Ha paccrossHuum d=1,00 MM npyr ot jpyra.
IInowans Kaxnoil muactuHbl § =220 cm2. HailTu eMKOCTh CHCTEMBI

Mexay Todkamu A m B, ecnu nacTHHbI COEAMHEHBbI Tak, Kak
NOKa3aHo;
a) Ha puc. 2.19; 6) na puc. 2.20.

{ oA Ny
o B

< B

Puc. 2.19 Puc. 2.20

2.124. Konpencatop  emkoctun €, =10 Mx®  BoiiepxuBaer
Hanpsbkenne He Oonee U, =6,0 KB, a KOHJEHCATOP €MKOCTH
C,=2,0 Mmk® - ne Gonee U,=4,0 gB. Kakoe HampspkeHue MOXeET
BBIAEPXKAThL CUCTEMA HMX 3THX JBYX KOHICHCATOPOB IpH IOCIIEHOBa-
TEJIbHOM COE€AUHEeHUun?

2.125. B cxeme (puc. 2.21) HaiiTH pa3HOCTL NOTEHLUANOB MEXTY

ToukaMu A n B, ecnm OC & =110 B 4 OTHOLIEHME EMKOCTEN
C,/C=n=20.
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Pne. 221 Puc. 2.22

2.126. Haittn eMKOCTb GeCKOHEdHOU Lenu, KoTtopasa oOpa3oBaHa
MOBTOPEHUEM OJHOTO M TOTO >E 3BEHA U3 JBYX OIWHAKOBBIX
KOHJICHCATOPOB, KaxAblit emxoctn C (puc. 2.22).

2.127. B HeKOTOpO# uENHM MMEETCA

A £ B yuactok AB (puc. 2.23). 3JC &=10B,

—0—4}——1}———{}———0— C,=1,0 mx®, C,=2,0 Mx® u pa3socrs 1o-

4 Gy TeHLUATIOB ¢, ~ ¢@,= 5,0 B. Haiitu nanps-
KEHUE HAa KaKAOM KOHJEHCATODE.

Puc. 2.23 2.128. B cxeme (puc. 2.24) Haiitu

c HalnpaBieHHEe JNEKTPHYECKOTO 101 B KOH-

' ' JIEHCATOpaX M HanpsDKEHWUSE Ha HUX, €CTu

l | &=10B, &=15B, C,=40Mx® u C,=
& =6, =6,0 MxD.

2.129. Haiitu pa3sHOCTH TIOTCHIINAJIOB

I'Z;—— ¢,~ ¢y Mexay Toukamu A u B cucre-

Mbl, ITOKa3aHHOI:
a) Ha puc. 2.25; 6) Ha puc. 2.26.

B
H}E;g——li? ' ¢

J
_xl ——} l._E__
I3 oy 5,4 B 2
Puc. 2.25 Puc. 2.26

2.130. KonpgeHncatop €MKOCTH C,=10 mx®, 3apskedHHbld 10

HanpsbkeHuss U =110 B, noaxmouuny napajyuiesibHO K KOHLAM
CUCTEMbI M3 [BYX MOCJIE[OBATENbHO COEIUHEHHBIX KOHACHCATOPOB,
eMkoctd Kotopeix C,=2,0 Me®P u C;=3,0 Md. Kakoif 3apsaj
MPOTEYET TNPH 3TOM MO COEAUHUTEIILHBIM IMPOBOAaM?
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2.131. Kakue 3apsigbl  HPOTEKYT

focse 3aMblkaHud Kkimoya K B cxeme ‘L_ﬁ/ i

(puc. 2.27) 4yepe3 ceyennss I u 2 B I l

HalnpapJICHUsIX, yKa3aHHbBIX CTPeNIKaMu? ¢ C, 6
2132. B cxeme (puc. 2.28) &= T —l— T

=60 B, C,=2,0 Mme® u C,=3,0 Mx®. b

Haiitu 3apsAfabl, KOTOpblE€ HPOTEKYT 1 2

rocjie 3aMblKaHusl KiIo4a K 4epes Puc. 2.27

ceyeHus I uW 2 B HampaslICHUsAX, YKa-
3aHHBIX CTPENKaMHU.

-’__l Cf *_cé’_q —"“5{_-[—”62—

2 4 o, |2
17 P
N .
— I3 I3 Gy Cy
' Puc. 2.28 Puc. 2.29

2.133. Haiitu eMkocth cxembl (puc. 2.29) Mexamy TodKamu A
u B.
2.134. Tpu onekTpoHa, HaXOAUBLUMXCSI Ha pacCTOAHUU @ =

=10,0 MM apyr Oor apyra, HadyaJdd CHUMMETPUYHO pasJieTaThCsl TIOJ
IEeUCTBUEM B3aMMHOro OTTankuBaHus. HalTy uMX MaKcUMalIbHbIE
CKOPOCTH.

2.135. Onpenenuts CYMMAapHYIO  3HEPIMIO  B3auUMO[EHCTBUA
TOYEYHbIX 3apsifioB, paclOJIOKEHHBIX B BEpPLIMHAX KBajpara co

CTOPOHOM a B CHACTEMAax, KOTOpbIE IOKa3zaHbl Ha puc. 2.30.

ge=—=" 20 A ¢ gy~ hd
| | | : | |
o]  —Qe————— oy -qe————— o-
g . g 9 p g 9 5 9
Puc. 2.30

2.136. ToHKMIA CTEp>XEHDb MJIUHDbI | pacHoOXeH MO OCU TOHKOro
KOJIblla pagMyca R Tak, 4TO OfUH €ro KOHEL] COBNAJiacT C LEHTPOM
O xonbua. Konblio ¥ CTEPXKEHDL UMEIOT 3apAfbl ¢, U ¢, NpUdYem
JNIMHENHas IUIOTHOCTbL 3apsiia Ha CTEp)KHE M3MEHSETCSl BOOJIb HEro
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NUHENHHO, HayMHaf C Hyaa B Todke O. HaliTu 37€KTPHUUECKYIO
SHEPIUIO B3AUMOACHCTBUSA KOJIBLA CO CTEPKHEM.

2.137. TodeuHblii 3apsifi, ¢ HAXONUTCA HaA paccrogHum [ or
npoBoasieid nnockoctu. Haiitu:

a) SHEPruI0 B3aMMOJEHCTBMA 2TOro 3apafga C  3apsjaMmi,
HHAYIMPOBAHHBIMU Ha IJIOCKOCTH;

0) COGCTBEHHYIO SHEPIUIO 3apsiiOB Ha IMIJIOCKOCTH.

2.138. IInockuii KOHAEHCATOp, TUIONIANbL KaXJOl IJIaCTHHbI
KoTtoporo § =200 cM? u  paccrosinue Mmexay Humu 4 =50 MM,
IMOMECTWJIX BO BHEILHEE ONHOPOQHOE JJIEKTPUYECKOE [oJIE ¢
E =1,30 xB/cM, TEpPIIEHIMKYJIAPHOE IUIACTMHAM. 3areM IUIaCTUHBI
3aMKHYJIM TPOBOJIHMKOM, IOCJIE€ 4ero [IpOBORHUK YOpanu u
KOHJIEHCcAaTop IepeBepHyid Ha 180° BOKpYT OCH, NEPNEHANKYAAPHOI
HafpapjaeHuio nons. Halitu coBeplueHHy10 IIpyA 3TOM paboTy NpoTUB
SJIEKTPUYECKUX CHIL.

2.139. Konpencatop emkoctu C;=10 Mxd, 3apsLKeHHBIH 10
Hanpspkenus U =300 B, mofkno4dniv napajuiejibHO K He3apsaKeHHO-
My KOHJeHcaropy emkocth C,=2,0 mg®. HaiitTu npupanieHune
3JIEKTPUYECKO HSHEPrUH CUCTEMbl K MOMEHTY YCTAHOBJICHMHA

paBHOBecus. OObsICHUTD TIOJIYYEHHbBIH pe3ysbTar.
2.140. CKONBKO TEIMJIOTHI BBLIEJIMTCS MPU MAEPEKIIIOHEHNM KI1104a

K w3 nonoxenua I u 2 B uenu, NOKa3aHHOM:
a) Ha puc. 2.31; §) na puc. 2.32.

c K
T

! 2
6 I — &y ‘g;
Puc. 2.31 Puc. 2.32

2.141. Cucrema COCTOUT U3 JABYX KOHIIEHTPUHUCCKMX TOHKMX
MeTajl/IMYECKUX 060NoYeK ¢ paguycamu R, ¥ R, u COOTBETCTBYIO-
UMM 3apsifiaMu ¢, U ¢,. Haidtu cobcrsennyto auepruio W, u W,
KaXoii oOONOYKM, SHEPIUI0 B3auMmojeiicreus W, obosoyek u
HMOJIHYIO NEKTPUYECKYI0O 3HEPrui0 W CHUCTEMBI.

2142, 3apan q pacupeaened paBHOMEPHO IO O0BEMY iuapa
paguyca R. Cuurtasi MpOHULAeMOCThL €=1, HaiiTh:

a) COGCTBEHHYIO JJIEKTPUYECKYI0 SHEPruio uiapa;
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6) otHolleHWe SHepruv W, BHyTpu 1iapa K 3Heprun W, B
OKPY>KalolleM IPOCTPAHCTBE,

2.143. ToueuHnlit 3apsin ¢ =3,0 MckKn HaxoAuTCAd B LEHTpE
LIAPOBOr0 CJIOSE U3 ONHOPOMHOrO JU3JIEKTPUKA IIPOHULAEMOCTHU

e =3,0. BuyTpeHHuit paguyc cios a =250 MM, BHelUHUH b=

=500 mMm. HaliTM 37IEKTPUYECKYIO JHEPIUI0 B JIaHHOM CJIOE.
2,144, HailTu DHEpPruio 37eKTPUYECKOIO IOJIs TOYECHHOrO 3apsija

g B NIYCTOM IIONYIIPOCTPAHCTBE, KOTOPOE OrPAHMYEHO TIOCKOCTHIO,
OTCTOsILLIENl HA pacCTOsAHUE a OT 3apsijia.

2.145. Cdepuyeckyro 000J104Ky paguyca R;, paBHOMEpHO 3a-
PAXKEHHYIO 3aps0M ¢, PacllUpWIA A0 papuyca R,. Haiitu pabory,
COBEPUIEHHYIO IIPH 3TOM 3JIEKTPUUYECKUMM CHIIAMU,

2.146. B 1ueHrpe coepuueckoit 0007104MKM, PaBHOMEPHO 3a-

psikeHHOH 3apsanoM ¢ =5,0 MK, pacnonoxeH TO4Y€4HBIR 3apaj
q,=1,50 mxKn. Haitu pabory 3/1€KTpUYECKMX CUJ MIpU paclumpe-
HUU OOOJIOYKM — YBEJIMYEHUM ee paavyca oT R;=50 MM 10
R,=100 mMm.

2.147. Coepuueckasa ob6ono4ka 3apskKeHa PaBHOMEPHO C NOBEP-
XHOCTHOI fIJIOTHOCTLIO ¢. BOCIONIB30BaBILUCh 3aKOHOM COXpaHeHUsA
SHEPruu, HAWTH MOJIYJh MIEKTPUYUECKONM CHJIbI Ha €IHHULY IOBep-
XHOCTH O0O0JIOYKM.

2.148. ToueuHbldl 3apan ¢ Haxogutcsl B HeHTpe O cepudecko-
ro HE3apsHKEHHOTO MPOBOMSALIEIO CJI0SA € MaJibiM OTBEPCTUEM BHOJb
panuyca. BHYTpeHHMII M BHEMIHMH paanychl €O paBHbl COOTBET-
ctBeHHO a U b. Kakywo paGory Hano COBEpIUUTH MPOTUB 3JIEKTPU-
YECKMX CWJI, YTOObI MEJIEHHO NEPEHECTH 3apsiil ¢ U3 Todku O Ha
0€CKOHEUHOCTD?

2.149. Vimeercss MJIOCKMPA BO3AYILIHBIA KOHJIEHCATOp, IUIOILANb
Kaxoii ofwiagku koroporo paHa S. Kakyio pabory nporus
3JIEKTPUMYECKUX CUJI Hal0 COBCPUIUTD, YTOOBI YBEJIMYUThL PACCTOSHUE
MeXay OOKnajKaMu OT X; JI0 X,, €CJM HpU ITOM HOMIEPXKMBATH
HEM3MEHHDIM!

a) 3apsj, KOHJIEHCATOpa ¢;

6) HampsixeHue Ha KoHjeHcatope U?

2.150. BHYTpR MIJIOCKOTO KOHJIEHCATOPa HAXOIUTCS NapajuienbHas
O0KJIajikaM IUTaCTHHA, TOJII[MHA KOTOpPOil cocrasisier 7 = 0,60
paccrosHust Mexay obxiankamu. EMKOCTh KOHjIEHCATOpa B OTCYT-
crBue miactuHbl C =20 8®. KoxjeHcaTop cHadana NOAKIIOYNIINA K
UCTOYHUKY NOCTOSAHHOIO HanpsixkeHus U =200 B, 3ateM OTKIIOYMIIN
U TIOCJIE 3TOr0 MEQJICHHO W3BJICKIM IUIACTUMHY W3 3a3opa. Haiitu
paboTy, COBEPLUIEHHYIO MPOTUB JIEKTPUIECKUX CHJI IIPU U3BJICYECHUU
TUIACTUHBI, €CJIA OHa:

a) Metayuindeckasi; 6) CTeKligHHas,
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2.151. TINIOCKMil KOHMEHCATOp, PacCTOSAHUE MEXAY IUIaCTUHaMM
koroporo d=1,0 MM, OITyCTHUIIM B TOPU3OHTAJIbBHOM IIOJIOKEHHMM B
BOQYy, KOTOpasl HEJMKOM 3aloiHMiIa €ro. 3aTeM KOHAEHCATOp
MOAKTIOYMJIM K TIOCTOSIHHOMY HampsbkeHuto U =500 B. Haiitu
MpUpAIlleHNuE AABIECHUsI BOAbI B KOHAECHCATOPE.

2.152, IInockmii KOHAEHCATOP PacHOIOXKEH TOPU3OHTAJILHO Tak,
YTO OJiHa €ro IMJIaCTUHA HaxOJMUTCs Haj| MOBEPXHOCTHIO >KMIKOCTH,
apyras — IOA €€ MOBEPXHOCTLIO. [IM3aNEKTpUYecKas NPOHULLAEMOCTh
KUAKOCTH €, €€ IUIOTHOCTb p. Ha Kakylo BBICOTY MNOLHUMETCS
YPOBEHDb XHJIKOCTM B KOHJEHCATOpe MOocie COOOLIEHus €ro mnaacTu-
HaM 3apsAfna C IMOBEPXHOCTHOH TNJIOTHOCTBIO O ?

2.153. B UUAMHAPUYECKUIA KOHJIEHCATOp BBOOAT JUIMHHBIMA
LVJIMHAPIMYECKUNA CJIOI QUINIEKTPUKA ITPOHUILAEMOCTH €, 3alfOJIHAIO-
IIUf MPAKTHYECKU BEChb 3a30p Mexny obxnankamu. CpeaHuil paguyc
o6kiafok R, 3a3op Mexmy Humu d, npudeMm d <<R. Ob6xknaaku
KOHJIEHCATOpA IMOJIKIII0YEHbI K UCTOYHUKY [TOCTOSIHHOTO HaIpsDKEHUs
U. Haiitu MOy/b 3JIEKTPUAYECKON CHUJIbI, BTATMBAKOILEHA JQUIJIEKTPUK
B KOHJEHCATOP.

2.154. KoHpieHCaTOp COCTOMT M3 JIBYX HEMOJ-
BUXKHBIX TJIACTUH, UMEIOUIMX GOPMY MOIyKpyra
paguyca R, U pacnOJIOKEHHOH MEXAY HUMU
MOABMXKHOM NJIACTUHBI U3 JUSJIEKTPUKA HPOHU-

Wo 1IaEMOCTH €, KOTOpasi MOXET CBOGOIHO MOBOpa-
4YMBaTbCA BOKpYr ocm O (puc. 2.33). TomuuHa
MOABMKHOI IUIaCTUMHBI d, YTO IPAKTHYECKU

Puc. 2.33 paBHO paCCTOAHUIO MEXIY HENOJABUKHBIMU

mnactuHaMu. KoHjieHcaTop noanep kuBaiT npu
MOCTOSIHHOM  HanpstkeHuu U. HaiitTh Moaynb MOMEHTa CHIT

OTHOCUTENBHO OCH O, NEHCTBYIONIMX Ha MHOABMXKHYIO MNJIACTHHY B
TMOJIOKEHHNH, [TOKa3aHHOM Ha PUCYHKeE.

2.4. Dnexkrpudecknii Tok

® 3akon OMma [JI1 HEOAHOPOZHOTO YYaCTKA LENu:
I=U,[R= (tp, -, 8’12)/R, (24a)

roe Ulz — NACHUE HanpsXKeHUd Ha AAaHHOM Y4yacTke.

® 3akon Oma B gudpepeHuuanbuoil dopme:

j=o(E+EY), (2.46)

rae B* — HanpskeHHOCTb 1Ol CTOPOHHMX CMJL
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® Ilpasuia Kupxroda:

YL-0, Y LR-=Y 8. (248)
® MoliHOCTL ToKa P M TEMIoBas MOLIHOCTL Q:
P=Ul=(p,-9,+&,)I, Q=R (24r)

® VaenpHas MOLIHOCTH TOKa P ¥ yIebHas TErioBas MOLIHOCTb ToKa Q. :
P =j{E+E"), Q= pj% 24n)

9 [110THOCTHL TOKa B MeTalie;
j=enu, (24¢)

rjie . — CpeaHAs CKOpOCTh HOCHTEJEHR.

® Ypcno MOHOB, PeKOMOHMHUPYIOUIMX 32 €[MHULY BPEMEHH B eauHule ofbema

rasa:

A _=rn?, (24x)
r

rie r — Koa(ppUuMeHT peKoMOMHaUUN.

2.155. [InuUHHBIA paBHOMEPHO 3apAXEHHBI IO IOBEPXHOCTHU

UWIMHAP paguyca a=1,0 ¢cM [OBUXKETCA CO CKOpOCTbIO U =10 Mfc
BlI0JIb CBOEW Ocu. HanmpsixkeHHOCTb 3J1EKTPUYECKOTO 10Jist HENOCPEN-

CTBEHHO Yy TIOBepxXxHOCTH nuiuHapa E =0,9 xkBfcm. Haiitn TOK,
00yC/IOBNIEHHbI MEXaHU4YECKUM [EPEHOCOM 3apAfa.
2.156. Bo3pyiuHbiili NUMIMHAPAYECKNNA KOHAEHCATOP, MOAKIIOYCH-

HbIl K MCTOYHUKY HanpsokeHust U =200 B, morpyxalor B BEPTUKaJib-
HOM MOJIOXKEHUH B COCY/ C AUCTUIIJIMPOBAHHOM BOJOMH CO CKOPOCTBIO
v =5,0 mM/c. 3a3op Mexay OOKIafKaMu KoHfeHcatopa d=2,0 MM,
cpengHuilt paguyc obwiagok r=50 Mm. HiMesa B Bugy, 4to d<<r,
HalTU TOK, TEKYLUIM{ MO NMPOBOASLIUM MPOBOAAM.
2.157. Haiitu conpoTuBJieHUE TMPOBOJIOY-

HOrO Kapkaca, wumewuiero ¢opmy Kyba g 7
(puc. 234), mpm BKIIOYEHUM €ro0 B I1IClb 2
MeEXIY TOYKAMH: . J
a) 1-7; 6) 1-2; B) 1-3.
ConporusiieHue Kaxjoro pefpa Kapkaca 5
paBHO R. g
2.158. Ilpu xakoMm conpoTuBicHMM R_ B / 4

nenoyke (puc. 2.35) CONPOTHMBIIEHHE MEXY

TOYKaMM A u B He 3aBucUT OT 4YuUCIa
A4eek?

Puc. 2.34

105



2R 2R 2R 2R
A - ] ]
R R R l Rr
Bo- —_——

Puc. 2.35

2.159. Ha puc. 2.36 nokaszana GeckOHeYHas Lelib, 0bpa30oBaHHast
MOBTOPEHUEM OJHOIO0 U TOT0 € 3BCHA — conporusneHnt R, =
=40 OM n R,=3,0 Om. HaiitTi conpoTUBJICHUE MEXAY TOYKaAMHU A

u B.

Puc. 2.37

Puc. 2.36

2.160. Mmeerest Ge3rpaHuyHasn 1poBo-
JIOUHAsl CETKa C KBAJPATHbIMU AYCHKaAMU
(puc. 2.37). ConpotmBreHue  Kaxaoro
NIPOBO/THMKA MEXIY COCCAHUMM Y3amu
pasno R,. Haiitu conporusienue K
3TOl ceTKM Mexay Toukamu A u B.

Y ka3 aHue Bocnonb3oBarbes
NPUHIMIIAMY CUMMETPUU U CYMEpro3n-
.

2.161. Oanoponxas cnabo NpoBOas-
lasi cpefa ¢ Y/ACIbHBIM CONPOTHBICHU-

€M p 3aNOJiHAeT MPOCTPAHCTBO MEXIY JIBYyMsl KOAKCUAJIbHBIMU
UJICATTbHO MPOBOXANIMMHU TOHKMMHU Lunuuapamu. Pagmycbl 1UIUH-
npoB a u b, npuueM a<b, anuna kaxnoro uunnnppa l. Ilpene-
Operast KpaeBbIMU IPEKTAMN, HAWTU CONMPOTHBIICHUE CPENIbI MEXKITY

LUITAHPAMU.

2.162. MetannuyecKuii 1iap paguyca a OKPYXEH KOHUEHTpUYeC-
KOil TOHKOIt MeTasimdeckoil o6ornoukoil pajuyca b. IIpocTpaHcTBO
MEXTy 3TUMM 3JIEKTPOJIAMH 3AMOJIHEHO OIHOPOIHOlA c1abo mposoaA-
Hieif cpemoil ¢ yaenbHbIM conpoTusieHueM p. Haiitu conporus-
JIEHWE MEX3JIEKTPOMHOIO I1POMEXYTKa. PaccMoTpeTh Takxke Ciy-

yaif b -0,
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2.163. ITpocTpaHCTBO MeXIy ABYMs MPOBOASLUUMU KOHUEHTPU-

yeckuMM cdepaMM, pafuychbl KOTOpbIX a4 u b (a<b), 3anoJIHEHO
OHOPOMHOM c1abo npoBofsield cpenoi. EMKOCTb TakOi CHMCTEMbI

paBHa C. HaiiTu ynenbHOE COMPOTHUBJIEHUE CPEMbI, €CAM Pa3HOCTb
NOTEHIMAJIOB MeXay cdepaMu, OTKIIOHYEHHBIMM OT BHELIHENO

HalpsDKEHNsI, YMEHBIIAETCS B 1 pa3 3a Bpems Af.
2.164. [Iea MeETAJUIMYECKUX LIapyMKa OJMHAKOBOIO pajuyca a
HaxOIATCS B OJHOPORHON cnabo MpPOBOASALLEH Cpefe C YAENbHBIM

cornpotupsienuemM p. HaitTi CONpOTMBIIEHHUE CPEtbl MEXIY LLIAapUKa-
MU INIpUd YCJIOBMH, HYTO PACCTOSTHME MEXAY HUMHU 3HAYUTETHHO
6onblie 4.

2.165. Merannudyecknii IapuKk paguyca 4@ HaxXOQUTCs Ha
paccrosinuu | oT Ge3arpaHUYHON UJEAJIBHO MPOBOASIIENA MIIOCKOCTH.
IIpocTpaHCTBO BOKpYr IllapMKa 3alOJIHEHO ORHOPOAHON cia6o
MPOBOAsAIIEl Cpejloii ¢ yaeJbHbIM compoTuBieHueM p. Haittu pnsa

cydasa a<<l[:
a) IJIOTHOCTb TOKA Y NPOBOHAIIEH IJIOCKOCTH KakK (PYyHKLUIO

paccTosiHUsA r OT IUapuKa, €Cjyd Pa3sHOCTb IOTEHLMAIIOB MEXIY
HIAPDHKOM M IJIOCKOCThIO paBHa U,
6) CONPOTUBIIEHUE CPEibl MEXIY HIAPHKOM M MIOCKOCTBIO.
2.166. [Isa MJIMHHBIX MapajuieJbHbIX MPOBOAA HAaXOAATCA B €1abo
[pOBOAsILIEN cpefie ¢ yAENbHBIM CONpPOTURIIEHUEM p. Paccrosinue
MEXJy OCsiMU TPOBOJIOB [, pafuyc cedyeHUsi KaXIOro MpOBOJA a.

Haiitu s cnyvas a<<lI:
a) IJIOTHOCTb TOKA B TOYKE, PABHOYHAJICHHOI OT OCeil MpOBOKOB

Ha pacCTOsIHUE r, €CJIM Pa3sHOCTb IOTEHUIMAJIOB MEX/Y IPOBOJAaAMMU
paBHa U;

6) CONMpOTUBIICHHE Cpefibl HA €MHMILY JUIMHBI [IPOBOJIOB.

2.167. 3azop Mexmy o0OKJIaAKaMHM IUIOCKOIO  KOHAEHcaTtopa
3ar0JIHEH CTEKJIOM C YAEJIBLHBIM CONMpOTUBJIEHUEM p =100 T'OM M.
EMkocth koHpeHcartopa C=4,0 BP. Haiitu TOK yreukd 4yepes
KOHJIEHCATOp NpU NOAadye Ha Hero Hanpspkenuss U=2,0 xB.

2.168. [Ipa mnpoOBOJHMKA IPOM3BOJIbHON (POPMbl HAXOOATCA B
6e3rpaHnYHONl OJHOPONHOIM cNaGo NPOBOAALLEH Cpee C YAEHAbHBIM
COMPOTUBJICHMEM P U [AUIJIEKTPUYECKON NPOHUIREMOCTHIO €.
Haittu 3HaueHue npousserenusi RC [ NaHHON CHUCTEMBI, IJE

R — conpoTuBneHHE Cpelbl MEXAY IIPOBOAHMKaMu, C — B3auMHasi
€MKOCTb TIPOBOAHMKOB NPU HAJIWYUU CPEIbI.

2.169. TIpoBOOHUK C YRENbHBIM COMPOTUBJIEHMEM p TPAHMUUT C
AU3JIEKTPUKOM TIPOHMLIAEMOCTM €. B TOouke A y NOBEpPXHOCTH
IIPOBOJIHUKA JIEKTPUYECKast UHAYKIINA paBHa D, npuyem Bektop D
HanpaBJICH OT MPOBOAHWKA M COCTABISET Yroll &« C HOPMalbio K

107



NOBEPXHOCTH. Haiitu MOBCPXHOCTHYI0 TJIOTHOCTL 33apANOB  Ha

NPOBOJHUKE BONMM3M TOYKM A M IUIOTHOCTb TOKa B IPOBOIAHUKE
BONU3MN 3TOM TOYKHU.

2.170. 3azop MexXay IUIaCTHHAMY INUIOCKOIO  KOHJEHcaTopa
3alOnNHEeH HEOMHOPOAHON cnabo mnpoBojsuleld CcpenoH, yaelbHas
MPOBOAUMOCTb KOTOpPON W3MEHAETCA B HalpaBJIEHHH, MEPHEHANKY-

JIAPHOM IUTaCTMHaM, MO JIMHEHHOMY 3akoHy OT o0,=1,0 nCm/M 110

0,=2,0 nCv/M. TInowanb Kaxgoi NitacTUHbI § =230 cM?, uMpuHa
3a3opa d =2,0 M. HaliT TOK 4epe3 KOHJEHCATOP NpH HampsKEHUU
Ha Hem U =300 B.

2.171. Iloka3aTh, YTO 3aKOH I1PEIOMJIEHNA JIMHUI MOCTOAHHOTIO
TOKa Ha rIpaHMIle pazdesa JBYX NpPOBOASALIMX CpEd HMEET BUJ
tga,/tga, =0,/0,, THE O, U O, — [POBOAMMOCTU CpeA, &, ¥ &, —
yIJibl MEXIY JIMHUSAMM TOKa M HOPMAaJbl0 K IIOBEPXHOCTH pasjieia
JlaHHBIM Cpex.

2172, IBa nUIMHAPHYECKUX IIPOBOJHMKA OIUHAKOBOIO ceye-

HUA, HO C YJAENBHBIMHU CONPOTUBJIEHUsAMM p,=84 HOM'M u p,=
=50 gOM ‘M npuxkaTbl TOpuamu Apyr k apyry. Haiitu 3apsag na
rpaHulie pasfesia JaHHbIX TNPOBOJHUKOB, €CIM B HAINpPaBJIiCHUMU OT

NMPOBOOHMKA ] K IPOBOAHUKY 2 Te4yeT ToK I=50 A.
2.173. YueneHast NOpPOBOUMOCTb Cpedbl U3MEHSAETCA TOJIbKO

BJIOJIb OCM X TIO- 3aKOHYy 0=0,f(1+ax), e o,=22 HCM/M, o=
=5,0-10"* M. HaiiTi TUIOTHOCTb M3OGBLITOYHOIO 3apsAfa cpeabl NMpu
NpOTEKaHMM TOKA MJIOTHOCTBIO j=1,00 A/M? B NOJIOXUTENBHOM

HaMpaBJIEHUU OCU X.
2174. 3azop Mexay oOKiIagkaMM IUIOCKOrO  KOHJEHcaTopa
3aM0JIHEH IOCJIEOBATENbHO ABYMS OUIEKTPUYECKUMU CJIOSIMU I U

2 TONIIUHOW d; W d, C NPOHUUAEMOCTAMM €, U €, U YIETbHBIMU
CONPOTUBJIEHUAMU p,; U p,. KOHAEHCATOP HAXORUTCA MOJ NOCTOSIH-
HbIM HanpspkeHueM U, mpudeMm 371EKTPUYECKOE I10JI€ HamnpaBJIeHO
or crnoa I k cnow 2. HalTu ¢ — NOBEpXHOCTHYIO MNJIOTHOCTL
CTOPOHHMX 3apsiIOB Ha TPaHULE pa3[enia JUIEKTPUYECKUX CII0EB
YU YCJIOBHE, IIPU KOTOPOM 0 =0.

2.175. Mexny mnnactuHamMu I W 2 TUIOCKOTO KOHJEHCATOpa
HaXOIMUTCA HEOMHOPOAHAs ¢abo nposofsAinas cpena. Ee quanekrpu-
YecKasl NPOHULAEMOCTh U YIEJIbHOE CONPOTUBIICHUE U3MEHSAIOTCS OT
3HAYCHMI €;, p, y MNACTUHBI ] OO 3HA4YEHUil €,, p, Yy IUIACTUHBI
2. KonpeHcaTop MOAK/IIOYEH K IOCTOSTHHOMY HANPSDKEHMIO, U 4EpPeE3
HEro Te4YeT yCTaHOBMBINUMCA TOK I OT mnacTuHbl I K njacTuHe 2.
Haiitn cymmapHblit CTOpPOHHMIT 3apsi B JaHHOW cpene.

2.176. [InuHHBIA MPOBOJHUK KPYITIOTO CEYEHMsl paguyca a
coeylaH M3 Marepuana, yHEJbHOE CONPOTHUBJIEHME KOTOPOIO 3aBUCUT
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TONBKO OT PACCTOSIHUA 7 [0 OCA MPOBOAHHMKA MO 3aKOHY p = afrZ,
me &« — nocrosgHHas. Haiitu:

a) CONpPOTUBIICHME E€AMHMIBI JJIMHBI TAKOTO INPOBOIAHMKA;

6) HanpsOKEHHOCTb SJIEKTPUYECKOTO MOJsA B IIPOBOJHUKE, IPU
KOTOpOii 1o HeMy OymeT nmpoTekaTh TOK 1.

2177. Konpencarop emkoctn C =400 nd nopxioynnm 4epes
conpotusyieHue R =650 OM K MCTOYHMKY NOCTOSTHHOIO HaIpSKEHUS
U,. Yepe3 CKOIBKO BPEMEHM HaNpPsXXEHME HA KOHLEHCATOPE CTaHEeT
U=09U,? ‘

2.178. KoHpeHcatop, 3allOJIHEHHBIA QUIJIEKTPUKOM C IIPOHMILAE-
MOCTBIO € =2,1, Tepser 3a BpeMs T = 3,0 MHH IMOJIOBUHY COOOIIEHHO-
ro emy 3apsja. Cuuras, YTO YTE€YKa 3apsAAa IPOUCXOAUT TOJIBKO
yepes AUSNICKTPUIECKYIO NPOKJIANKy, HAlTU €€ yJHeNbHOEe CONpPOTUB-
JieHue.
~2179. llenbp cocrouT U3 ucToYHMKAa mnocrosuuoit 3JC & m
MOCJIEAOBATEIILHO TMOAKIIOYEHHBIX K HEMY CONPOTHBIIEHUS R U
KoHAeHcaTopa emkocT C. BHYTpeHHee CONpPOTUBIIEHUE MCTOCYHUKA
npeHebpexxumo Mano. B MoMeHT =0 €MKOCTh KOHJEHCATOpa
ObIcTpO (CKayKOM) yMeHblIMnM B 1 pa3. Haiitm Tok B menu Kak

YHKIMIO BpEMEHU t.

2.180. AMnepMeTp ¥ BONBTMETP MOAKIIOHUIIM IOCIEJOBATENBLHO
kK OGarapee ¢ IIC &=60B. Ecimum napauiensHO BOJNBTMETPY
MCAKIIOYUTL HEKOTOpPOE CONPOTUBJIEHUE, TO IOKA3aHHE BOJIBTMETPA
yMeHbIUaeTcss B 1 =2,0 pasa, a MOKa3aHUE aMIIEpMETPa BO CTOIBLKO
e pa3 ysBeymuuBaetcs. HaiiTu nokazaHue

BOJIBTMETPaA MOCJIE TMOAKIIIOUEHUS COIpO- Ry 6y
TUBJIEHUS, '

2.181. HaiiTu pa3HOCTb NOTEHLIUAJIOB / 2
@®,- ¢, MEKIY TOYKamMu 1 u 2 CXeMbl 52 R,
(puc. 2.38), ecnu R, =10 OM, R,=20 Om,
€ =5B n &=2,0 B. Buyrpennue conpo- Puc. 2.38

THBJIEHUS] KCTOYHUKOB TOKa IIpeHeGpe-
XKUMO MaJbl.

2,182, [IBa IOCIENOBATENIBHO COEAM- A
HEHHbIX OIMHAKOBBIX HcrouHuka 3IJC
UMEIOT = pa3iInyHble BHYTPEHHME COIIpO-
TUBJIeHUsA R, u R,, npuuyeM R,>R,.

HaiiTu BHeIlIHee CONpPOTUBIIEHME R, npu
KOTOPOM  Pa3HOCTb .MOTEHLMAJIOB Ha

KJIEMMax OJHOI0 W3 MCTOYHUKOB (KaKOro g

MMEHHO?) paBHa HYJIIO. ’\“.)
~ 2.183. B nenn (puc. 239) 9IC ucrou-

HUKOB TIPONIOPLUOHAJIbHBI WX BHYTpPEH- Puc. 2.39
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HUM conpotusiicHusiM: &=« R, ¢ — nocrosgHHas. CONpOTUBIIEHUE
NPOBOJIOB NpeHedpexxumo Mmano. Haiitu:

a) TOK B Lieny;

6) pa3sHOCTb MOTEHIUAJIOB MEXAy TOoukamu A u B.

il
£\
N\
60
N

7/ . 1 i

0 5 10 LA

Puc. 240

64 ot
— A

&, C

&, R,

|

Puc. 241

Puc. 242

2.184. Pe3ucrop ¢ CONPOTHUBIIEHHMEM R
M HEJIUHEHHOE CONPOTUBIIEHUE, BOJILT-aM-

nepHasi xapakTepucTuka koroporo U =ayl,
e a — NOCTOSHHas, COENUHEHBI IIOCIIE-
JIOBaTEJILHO U NMOAKIIIOYEHB! K HalPKEHUIO
U,. Haiti TOK B 1€NH.

2.185. Ha puc. 240 nokaszaHa BOJBT-
aMIiepHasi XapakKTepucCTHMKa  pa3psiHOIO
IIPOMEXyTKa IOyroBoro paspsia. Haiitu
MaKCUMaJIBHOE CONPOTUBJICHUE PE3UCTOPA,
COEIMHEHHOTO MOCJIEOBATEIILHO ¢ IYIOH,
IIPM KOTOPOM JIyra eiile OyAeT ropeTb, €Cnu
3Ty CHUCTEMY MNOAKIIOYUTL K HAIPSKEHUIO
U,=85 B.

2.186. B cxeme (puc. 2.41) & =10 B,
£,=25B, R=100M, R,=20 OM. BHYT-
HPEHHUE  CONMPOTUBJIEHMS  MCTOYHUKOB
npenedbpexumMo Mannl. Halitu pasHOCTb
IIOTEHIMAJIOB ¢, - ¢, MEXIY OOKIajkaMu
KoHpaeHcaTtopa C.

2.187. B cxeme (puc. 242) &=50B,
R,=4,0 OM, R,=6,0 OM. Buyrpennee co-
IIPOTUBJIEHUE  MCTOYHUKA R =0,10 OM.
HaiiTi TOKM, Tekylie 4epe3 COIIPOTUBIIE-
HUA R, u R,.

'(JU
Z
R
f |
L_J
Puc. 243

2.188. C nomoLubi0 MOTEHUUOMETPA (pUC. 2.43) MOXHO MEHSTh
HanpspkeHue U, 1ojaBaeMoe Ha HEKOTOpbId mpubop ¢ COMpOTHBIIE-
HueM R. IloreHnuoMeTp uMEET IJIUHY [, CONPOTUBJIEHHE R, un
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HaxoauTcss mnoj Hanpsokenuem U,. Haiitu 3asucumocts U (x).

Hcenegoparb OTAENBHO Cmy4ait R >> R;.

2.189. Haiitu OJIC 4 BHYTpEHHEE COIPOTHUBIIEHME HCTOYHMKA,
SKBUBAJICHTHOTO JABYM MapajjieJIbHO COEAMHEHHBIM 3JIEMEHTaM C
OAC & wu & u BHYTPEHHMMM CONpPOTMBIIEHUAMH R, u R,.

2.190. HaijiTn 3Ha4YeHUE U HANPaABIEHHUE TOKA YEPE3 PEUCTOP C
conpoTtupjieHuemM R B cxeme (puc. 2.44), ecnm & =15B, &,=3,7 B,
R, =10 OM, R,=20 OM, R=5,0 OM. BHyrpeHHue COMPOTHUBICHUS
WCTOYHUKOB IPEHEOPEKMMO Mallbl.

S 1
—5
i A s
'——l'—(:l-——-*
& R &; A3
1 I'_——D_—
Puc. 2.44 Puc. 245

2.191. B cxeme (puc. 245) &=15B, &=20B, &=25B,
R =10 Om, R,=20 OM, R,;=30 OM. BHyTpeHHuE  COMPOTUBJICHUs
HCTOYHMKOB NpeHebpexxumMo Mmannl. Haiitu:

a) TOK 4epe3 Pe3UCTOp C CONPOTUBJIEHUEM R;;

0) pa3sHOCTb MOTEHLUAJIOB @, ~ @y MEXAY TOYKamMu A u B.

2.192. HaiitTm TOK 4epe3 pe3sucTop C CONpoTuBiceHUeM R B
cxeme (puc. 2.46). BHYTpeHHHE CONPOTUBIEHUS UCTOYHMKOB IIpeE-

HEOPEXXMMO MaJlbl.
A
e
A8

6

K> Ry
— +—— "1

A
Ir

Puc. 246 Puc. 2.47

2.193. Haiiti pasHOCTb IIOTEHLUATIOB @, - ¢, MEXTY 00KJIaIKaMu

KoHgeHcatopa C cxembl (puc. 2.47). BHyTpeHHUE CONpPOTHBIIEHUS
HCTOYHUKOB NPEHEOPEXUMO MaTbl.
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2.194. Haiit TOK uepe3 pesuctop R, ydyacrtka uemnm (puc. 2.48),
ecim R, =10 OM, ‘R,=20 OM, R;=30 OM M nNOTEHUMAJNIBI TOYEK I,
2, 3 paBHbl ¢,=10B, ¢,=6 B, ¢,=5B.

R, R
T :}'_"
A A Y 8
o> 0
+ _
y /?2 P, 3
1 —
LT >
Puc. 248 Puc. 2.49

2.195. Mexay Toukamu A u B uenu (puc. 2.49) nopaepXxuBaior
HanpsokeHne U =20 B. Haiiti TOK M €ro HamnpaBlIEHME B Y4aCTKe
1-2, ecniu R;=500M u R,=10 Om.

2.196. B cxeme (puc. 2.50) HailTH CONPOTMBIEHUE MEXTY TOY-
kamu A u B, ecim R =100 OM u R,=50 Om.

’QZ PI
g S :_ﬁ
A ) i}
R, R,
'} —{ "}
Puc. 2.50 Puc. 2.51

2.197. Haiitu 3aBUCUMOCTH OT BDEMEHM HAlIPSDKEHUsI Ha
KongeHcatope C (puc. 2.51) nocie 3aMblKaHuMs B MOMEHT t=0
ximwoua X.

2.198. CkoJILKO TEIJIOTHI BbIIEIMIIOCH B CHHUPAIU C COMPOTHBIIE-
HUEM R=750M 1npu NPOXOXKIECHUM HEpe3 Hee KOJIUYeCTBa
anexkrpuyuecrsa ¢q =100 Ku, ecam Tok B cniupanu:

a) MUHEHHO YObIBal RO Hyns B TedeHue At =50 c;
6) MOHOTOHHO YOBIBaJl N[O HYJIA TaK, YTO 4Yepe3 Kaxjble

Ar=2,0 ¢ OH yMeHblIAJICA BJBOE?
2.199. K MCTOYHMKY TMOCTOSIHHOIO HAIpPSDKEHHsS] C BHYTPEHHUM
CONPOTUBJIEHNEM R, NONKIIOYMIM TPM ORMHAKOBBIX PpE3HCTOpA,
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Kax/btii  conpoTusiieHUEM R,
COEAUHEHHBIX MeXay co0oif, Kak R Je R
noka3aHo Ha puc. 2.52. Ilpu Kka- o« J4{J+{ J4+—o
KOM 3HA4Y€HUM R TeIUIOBasi MOIII-
HOCTb, BbIACJIsseEMas Ha 3TOM
y4acCTKe, MakcuManbHa?

2.200. Y6eaurbcs, YTO pacrpe- Puc. 2.52
JEJIEHUE TOKAa B HapajlieIbHO
COEIUHEHHDBIX PE3UCTOPAX C COMPOTUBJIEHUAMU R, u R, COOTBET-
CTBYET MHUHHMMYMY BBIIEJIACMOIl Ha 3TOM YyYacTKE TEMJIOBOIA
MOIIIHOCTH.

2.201. Akkymysisitop ¢ OIIC &€ =2,6 B, 3aMKHYyTbIii Ha BHEIIIHEE
conpoTtusyeHue, naet Tok =10 A. IIpu 5TOM pa3HOCTb NOTEHLUa-
0B Mexpay ero momocamu U =20 B. Halitu TEnnoByl0 MOIIHOCTb,
BBIICJISIEMYIO B aKKyMYJSITOpE, B MOLLHOCTb, KOTOPYIO DPa3BUBAIOT,
B HEM 3JICKTPUYCCKHE CUJIBIL

2202, DnekTpOMOTOp TOCTOSAHHOTO  TOKa  MOOKIIOYWIM K
HanpsokeHuto U. ConpoTtusneHue oOMOTKM Akopsi paBHO R. Ilpu
KakOM TOKE dYepe3 OOMOTKY HOJIe3Hast
MOII[HOCTb MOTOpa OyfeT MakcuManbHoi? 2
Yemy ona paBna? KakoB npm stom KIIJT A
moropa? e )

2.203. Jlamniouky, napajuieibHO COENHU- L
HEHHYI0O C PpE3UCTOPOM, CONPOTHUBJIEHUE 1
KOTOpOro R=2,0 OM, NOAKIIOYWIU K
ucrouyHuky ¢ IIC &=15B u BHyrpeH- i
HUM cornporusiienueM R;=3,0 OM. Haiitu -

MOIIIHOCTb, BBIACAEMYI0 HAa JIAMIOUKe, . 2‘ + 4 ;,* + UJB
€CJIA 3aBUCHMOCTb TOKa OT HampsKEHUs ’
Ha Hed wumeerT Buj, NOKa3aHHLIA Ha Puc. 253

puc. 2.53.

2.204. B cxeme (puc. 2.54) R =20 Om
u R,=30 OM. [Ipu KakOM CONPOTUBIIEHHUU

R, BoifensAeMas Ha HEM TEIJIOBasi MOILL-
HOCTb IPaKTU4YECKU He OyReT 3aBUCETb OT
Ma’snblX U3MEHEHUI 3TOTO COMPOTUBIICHUSA?
Hanpspkenne Mexay TOdkamu A W B
IOCTOSTHHOE,

2205. B cxeme (puc. 2.55) u3BeCTHBI Puc. 2.54
R, R,, & u &. BuyTpeHHue comnpo-
TUBJIEHUS UCTOYHHUKOB MNpeHedpexumo Mansel. [Ipu kakoM conporus-
JeHun R BbIensieMast Ha HEM TEIJIOBass MOUIHOCTb MaKCUMaJbHa?
Yemy oHa paBHa?

T




& [ ! 16,

Puc. 2.55 Puc. 2.56

2.206. Kougencatop emkoctu C=500 MgP nogxmoynmnm K
HCTOYHUKY noctossnHoi JC & =200 B (puc. 2.56). 3aTem nepexmio-

yartenib K mepesenm ¢ koHTakTa I Ha KOHTakT 2. Hajitu konmm4ec-
TBO TEIJIOTHI, BDLIICAMBILIEECA Ha PE3UCTOPE C CONPOTUBIICHUEM

R1=500 OM, ecnu R2=330 OM.

2207. Mexny oOkilagkaMu IJIOCKOIO KOHJEHCAaTopa IIOMEIlEHa
MapajuleIbHO MM METAJUTMYecKasl IUIACTUHKa, TOJIIWHA KOTOPO#

cocTaBnser 1 = 0,60 3a30pa Mexay obwianikamu. EMKOCTE KOHAEHCa-
TOpa B OTCYyFcTBHE MuacTMHku C =20 ®. KouaeHcaTop HOAKIIOYU-

JIM K MCTOYHUKY MOCTOSIHHOrO HanpspkeHusi U =100 B u nuiactuHky
HU3BNEKIMA U3 KOHAeHcaTopa. Haiitu:

a) npupalleHue 3HEPrMU KOHAEHCATOPa,;

6) MexanM4ecKyio pabory, COBEPUIEHHYIO NIPOTUB SIEKTPUUECKIX
CHJI TIPA M3BJICYEHUU IUTACTHHKM.

2208. CrexnsiHHAs NMJIACTUHKA LIEJIUKOM 3aNOJIHSET 3a30p MEXIY
o0KJIaikaMM IUJIOCKOTO KOHJEHCAaTOpa, €MKOCTh KOTOpOro B OTCYT-
creue mnacTuHkn C =20 BHP. KoHaeHcaTop MOAKIIOYUIM K UCTOUHM-
Ky NOCTOSIHHOIO HampsikeHuss U =100 B ¥ ninacTrHKY M3BJICKIN U3
3ajopa. HailTu npupalueHue 3Hepruu KOHJACHCATOPa M MEXaHUieC-
| KECKYIO paboTy, COBEPILIEHHYIO NPOTUB 3JIEK-
T TPUYECKUX CWJI 0OPY  M3BJICYCHMM IUIa-

CTHUHKU,

2209. LInnvHgpAYECcKnit  KOHJIEHCaTop,
- MOMKIIOYEHHDBIH K HCTOYHUKY MOCTOSAHHOTO
HanpsokeHuss U, kacaerca CBOUM TOPIOM
g noeepxHocTH BOAK! (puc. 2.57). Paccrosinye

d Mexuy o0KyIaikaMM KOHJEHCATOpa 3Ha4M-

T TEJILHO MEHBLIE HUX CPEeIHEro pajuyca.

l Haiitu BbICOTY h, Ha KOTOPOif YCTAHOBUTCS

——  YPOBEHb BOJbl MEXIY OOKJIaJikaMM KOHJCH-

catopa. KanuninapHbIMM ABICHUSIMU TIPEHE-
Puc. 2.57 Gpeyb.

HETHHOTHTUY IMHRADH Y
M
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2210, Papuycbl oOOkiafoK cdepuyeckorno KOHAECHCATOpa paBHbI
a n b, npuuem a<b. IIpocTpaHCTBO MeXTy OOKIagKaMu 3arojiHe-
HO OIHOPOAHBIM BELIECTBOM [IMIJICKTPUYECKON NPOHMILAEMOCTH €
U YAEJIBbHBIM CONpPOTUBIICHUEM p. [lepBOoHa4anbHO KOHAEHCATOp HE
3apsikeH. B MOMEHT f=0 BHyTpeHHeil OOKJIajKe cOOOLMIIM 3apsan
q,- Haiitu:

a) 3aKOH H3MCHEHHUA BO BpPEMEHU 3apsAfia Ha BHYTPEHHEH
obKIaake;

0) KONMWYECTBO TEMJIOTHI, BbIACAMBLUEHCS MPU  pacTCKaHUU
3apsja.

2.211. OGknagkaMm koHjaeHcaropa eMkocTu C = 2,00 Mx® coobiu-
¥ pa3HOMMeEHHbie 3apsanbl  g,=1,00 MKu. 3atem obxiaaxu
3aMKHYJId 4€epe3 conpoTusiieHue R =5,0 MOMm. Haiitu:

a) 3apsj, NpOLUENIINNA HE€PE3 3TO CONpPOTUBJEHME 3a T=2,00 c;

6) KOJIMYECTBO TEIUIOTHI, BBIACIIMBLICIICA B
CONPOTMBJIEHUM 33 TO € BPEMSI. R

2212. B cxeMe, I0Ka3aHHOH Ha puc. 2.58, J_——(:———L
OIUH KOHIEHCATOp 3apANUNM [0 HalpsSKCHHS c
Uy u B MOMEHT t=0 3aMKHynu Kimod K. IC J
Haiirn: ]

a) TOK B 1enu Kak (yHKUMIO BpemeHn I (f);

6) KOJIMHYECTBO  BBYIETUBIICIHCA  TEMJIOTHI,
3das I ().

2213. Karymuka pajguvea r=25cM, cogepxaulad [=500 M
TOHKOrO MEAHOrO HPOBOAA, BPAULAETCA € YIVIOBOIl CKOPOCTBIO ® =
=300 pag/c BOKpyr cBoeil ocu., Yepes CKONB3SLIME KOHTAKTHI
KaTylIKa IOJKIIIOYEHa K OayuIMCcTHYecKoMy ranbBaHOMerpy. Obiiiee
conpoTuBieHne Bceeit nenu R =21 OM. Haiitu ynenbHbId 3apsij
HOCUTEJIEE TOKA B MEAU, €CIM [PH PE3KOM 3aTOPMaKMBAHUM
KaTyLIKM 4€PE3 raJibBAaHOMETP NpOXoaui 3apsaj q = 10 K.

2214, Haiitu cyMMapHBIf UMITyJIbC 5NEKTPOHOB B IIPAMOM
NnpoBofe RiauHbl [=1000 M ¢ TokOM I=70 A.

2.215. TTo npsmMomy MegHOMY IpoBony JUmHbI [=1000 M u
ceqenust §=1,0 Mm? TeyeT nocTostHHLI Tok =45 A. Cunras, 4to
Ha KaXAblif aToM Meanm NPUXOAUTCH OAMH CBOOOAHBINA 3JIEKTPOH,

HaliTH:

a) BpeMs, 3a KOTOPOe MIEKTPOH MEPEMECTUIICS OT OIHOTO KOHIIA
NPOBOfia JO IPYIOro;

0) CyMMy 3JIEKTPHYECKUX CHJI, AEHCTBYIOLIMX HA BCE CBOGOIHBIE
3JIEKTPOHBI B JaHHOM TMIPOBOJIE.

2.216. OpHOpOAHBIH Iy4OK IPOTOHOB, YCKOPEHHBIHl Pa3sHOCTLIO

norenpuanos  U=600 kB, wuMeeT Kpyrioe CcedyeHHE paguyca

Puc. 2.58
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r=50 mm. HailTu HalpsOKEHHOCTh  JIEKTPHYECKOrO IMOJsE Ha
MOBEPXHOCTY MYy4YKa U Pa3sHOCTb NMOTEHLMAIIOB MEXTY IMOBEPXHOCTHIO
M OCbl0 My4yka npu Toke I=50 MA.

2217. e GonpiuMe MapajyulCyibHBIC IUIACTMHBI HAXOQATCA B
pakyyme. OpHa U3 IJIAaCTUH CIYXUT KaTOAOM — MCTOYHMKOM
SJIEKTPOHOB, HayalbHasi CKOPOCTb KOTOPBIX NPEHEOPEeXHMO Mana.
DeKTPOHHBIH [TOTOK, HAMPaBJICHHbII K MPOTUBOIIOIOXKHON MuacTu-
HE, CO3[aeT B NPOCTPAHCTBE OOBEMHBINA 3apsifi, BCIEACTBUEC 4YErO
MOTEHIMA]I B 3a30pe MExXAy NJIAaCTUHAMM MEHAETCA MO 3aKOHY
¢=ax*, e a — nonoxuTenbHas NOCTOSIHHAs, X — PacCTOSIHUE
OT Karoga. Haiitu:

a) MJIOTHOCTH MPOCTPAHCTBEHHOIO 3apsAga p (X);

6) TUIOTHOCTHL TOKa.

2.218. Bo3nyx Mexay [AByMs TapajUiefbHbIMU NIaCTMHaMU,
OTCTOSLMMH ApPYT OT Apyra Ha paccrosHue d =20 MM, MOHU3UPYIOT
PEHTIEHOBCKMM  M3NydeHMeM. [Imomagb  KaX[moW  IyiacTUHbI
8 =500 cM? HaliT KOHIEHTPALMIO MOJOXKHUTEIBHBIX HMOHOB, €CIH
npu HanpsbkeHum U=100B wmexpy nnactyHamMu Miaer Tok [I=
=3,0 MKA, 3HaYMTENLHO MEHBINKIT TOKa HachlleHusA. [logBMXHOCTD

MOHOB BO3AYXa ug =1,37 cMY(B-c) m uy =191 eMY(B-c).

2219. I'a3z MOHU3BMPYIOT HENOCPEACTBEHHO Y
2 TIOBEPXHOCTHU TUJIOCKOTO 3iekTposta 1 (puc. 2.59),
OTCTOALUETO OT 3JIeKTpoAa 2 Ha paccrosiHue [.
Mexy 37EKTPORAMU NPUJIOXKMANKN TIEPEMEHHOE
HanpspkeHue, M3MEHSIoIIeecss CO BPEMEHeM f
no sakony U=U;sinwt. YMeHpuiag 4acroTy
®, ODHapYXWHM, YTO rajlbBaHOMETP G NOKa3bl-
BAaET TOK TONDBKO IPH ® <@y, M€ w,; — HEKO-
TOpast rpaHuyHas dacrtora. Hailitm nopsux-
HOCTB HMOHOB, ROCTUTAIOUIMX [PH 3THX YCIO-
BUSX 2.

2.220. Bo3gyx Mexpgy ABYMs ONM3KO PacHONOXCHHBIMM IDIACTH-
HaMH PaBHOMEPHO HOHHU3UPYIOT YABLTPa(PHOJIETOBLIM M3JIYUCHUEM.
OGbeM BO3yXa MEXTy muactuHamu ¥V =500 cm>, Habiiogaemurii Tok
nacoiuenun I, =0,48 mxA. Haiitu:

a) YNUCJIO TIap MOHOB, CO3/AaBacMbIX MOHU3AaTOPOM 3a EIUHUILY
BPEMEHU B €UHULE 00DBEMA;

. 6) paBHOBECHYIO KOHUEHTPALMIO Map MOHOB, e KO3pDUIUEHT
pekoMOUHAIUY MOHOB BO3myXa r=1,67-107¢ cMm?/c.
- 2221, JInuTenbHO AeiCTBOBaBLUIMI MOHM3ATOp, CO3/aBaBLIMii 32
E€AVHUILY BPEMEHH B €AUHUIE O0bEeMa BO3QyXa YUCIIO Map MOHOB

7#;=3,5-10° eM™-¢™), 6bin BbIKTIOUEH. CuMTasA, YTO €AMHCTBEHHBIM

I
!
f
!
I
f

___..._QU

Puc. 2.59
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NnpouccCoM MnoOTeEPM HOHOB B BO3AYXE ABJIIACTCA pexomﬁnﬂaum] C

ko3 dunuentom r=1,67-10"° cM3/c, wHaiitn, yepes kakoe Bpems
I10CJI€ BBHIKIIIOUYEHUSA MOHM3AaTOPa KOHILEHTPALIUsE NOHOB YMEHBILIUTCS
B n=2,0 pa3sa.

2222, IInockuii BO3OYILIHLIA KOHIEHCATOP, PacCTOSTHUE MEXTY
mIacTuHamMu  koroporo d=5,0 MM, zapagmiiu go U=90B u
OTKIIOYMIIM OT MCTOYHUKA Hanpspkenus. Haiitu Bpems, 3a xoropoe
HafpsDKEHUE Ha KOHAEHCATOpe yMEHbIIUTCA Ha 7=10%, umeda B
BHUAY, UTO B BO3AyX€ NpH OObIYHbIX YCIOBHUSAX B CpelHEM oOpa3yeT-
¢ 32 CeAUHMIY BPEMEHHM B eIuHMIE o0beMa Yyuciao nap HOHOB
#,=5,0 eM 3¢l m yro manHOE HaINpsPKEHUE COOTBETCTBYET TOKY
HaCBILICHWS,

2223, Mexmy OByMsA MUJIOCKMMHU IUIaCTUHAMHM KOHJIEHCATOPa,
OTCTOSIIIMMU [pPYr OT Apyra Ha paccTosHue d, HaxopuTcd Tras.
OnHa u©3 IUIaCTMH SMUTTUDPYET €KECEKYH[IHO Vv, 3JIEKTPOHOB,
KOTOpbIE, IBUTASICH B INMEKTPUUECKOM T0JI€, HUOHUIUPYIOT MOJICKYJIbI
raza Tak, YTO KaXObli 3JIEKTPOH CO3[AeT Ha €AMHULE JJIMHbI IYTU
® HOBBIX 9JIEKTPOHOB (¥ MOHOB). HaiiTu 3J€KTPOHHBIA TOK Y
MPOTUBOMONIOXKHON TIJIACTUHBI, NpeHedperass MOHM3ALUEHd MOJEKYI]
raza MOHaMMU.

2224, T'a3z Mexay naCTMHaAMM KOHJAEHCaTOpa, OTCTOSALLMMMU JIpyT
OT ipyra Ha paccTosHue d, paBHOMEPHO MOHU3UPYIOT ynbTpaduoie-
TOBbIM W3JIyYEHMEM TaK, YTO E€XECeKYHIHO B equHMile o0beMa
CO30aeTCA A, 371eKTPOHOB. ITocnegHue, ABUTasChb B 3JIEKTPUYECKOM
TIOJIE KOHACHCATOPa, MOHU3KUPYIOT MOJNEKYIBI ra3a, Npu4eM Kaxjiblii
MEKTPOH CO3[aeT Ha EAMHULE [JIMHBI CBOEr0 INYTH O HOBBIX
anekrpoHoB (4 woHOB). [IpeHeGperasi WOHUW3AUMEHR UOHAMY,
HalfiTU IJIOTHOCTb SJIEKTPOHHOFO TOKA Y IUIACTHMHBI C GONBILUMM
MIOTEHIIAAJIOM.

2.5. IMocrossHnoe Mar"HHUTHOE HoJIE,
MarneTuxn

® MarksnTHoe NoA€e TOYEYHOIo 3apsja ¢, ABMXKYLLErocs ¢ HepeJATHBUCTCKOIT
CKOpPOCTbIO V!

B = (pofdn)q[vr)ir’. (2.50)
® 3akon Buo-—Capapa:
dB:_pl.i:]dV, dB-_’.‘.EM’_q, (2.56)
4n p 4 r
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® [lupky1aumusa Bektopa B (B Bakyyme) u Teopema laycca:

der=poI, fnds=o. (2.58)

® Cuna JlopeHua:
F=¢qE+q[vB]. (2.51)

® Cuna Amnepa:
dF=[jB]dV, dF=I[dl, B]. (251)

® Cuia ¥ MOMEHT CWJ, AeliCTBYIOUIME HA MarHUTHbIR funons p,=ISa:
F=p, dB/dn, N-= [pm B], (2.5¢)

rne 0B/dn — npousBoaHas BekTopa B no Hanpas/ieHuio AWIONA.
® DjemenTapHas paGoTa aMIIEPOBLIX CWJT NIPYN NePeMELLIEHUN KOHTYPa ¢ TOKOM:

8A=1d®. (2.5%)

® [lupkynsuus HamarHmwdesHocty I
fldr =r, (2.53)
e I' ~— Tok HamarHudeHHs (MOJIEKYJ/IAPHbBI TOK).
® Bektop H n ero uynpkymsuus:
H=B/s,-J,  §Hdr=l, (25m)
rie I — aireGpanyeckas cCyMMa MaKPOCKOTHYECKUX TOKOB.

° VYcaoBusa na rpanuue pasfeja JABYX MarHeTHKOB!
B,,= B, H, =H,,. (2.51)

n?

® s MarHeTukos, y koropbix J=yxH:

B=upH, p=l+y. 2.51)

2.225. ToueuHblit 3apsad OBMXKETCS CO CKOPOCTBIO v =900 mjc.
B HexkoTOpBIi MOMEHT B TOYKE P HANpPsSXKEHHOCTH MOJNSA 3TOIO
sapsiia E =600 B/M, a mexay Bektopamu E u v yron a«=30°,
Haiitu vHIyKUui0 B MarHuTHOTO 1OJiA JaHHOrO 3apsija B To4dke P
B 3TOT MOMEHT.

2226, Ilo KpyroBoMy BHUTKY paaumyca R =100 MM U3 TOHKOTO IpoO-
BoAa Hupkyaupyer tok I=1,00 A. HaiiTh MarHuTHYI0 MHAYKI[AIO:

a) B LEHTPE BUTKS;

6) Ha ocuM BUTKAa Ha pacCTOfAHMM x =100 MM OT €ro ueHrpa.

2227, Konbuo paguyca R =50 MM M3 TOHKOTO IpPOBOHA COTHYJIH
Nno AWAaMETPY NOJA APAMBbIM yriioM. HaiiTh MarHUTHYI0 MHAYKINIO
B LEHTPE KPUBU3HbI MOJMyKOJyew npu toxke I=225 A.
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2228. Tok I Teyer 1Mo MIAOCKOMY KOH-
TYPy, TOKa3aHHOMY Ha puc. 260, e r=
=r,(1 + ¢). HaiiTu mMarHuTHY0 MHgykuuio B
B Touke O.

2.229. Tok I Te4deT NO TOHKOMY NPOBOA-
HHUKY, KOTOpBIf uMEET BUJ [PaBUIILHOIO

n-yTOJIbHMKA, BIHMCAHHOIO B  OKPYKHOCTb
paguyca R. HailTu MarHuTHY}0 MHAYKI{UIO B
EHTpPE JiaHHOrO  KOHTypa. Mccnegosath
cryyail n- oo,

2.230. Haiitu MArHMTHYIO WHIYKUMIC B
IeHTpe KOHTYpa, WUMEKIIENO BUX NPAMOY-
TOJILHUKA, €CNM ¢ro puaroHans d=16 oM,
YION MEXRy AuaroHangaMu ¢=30° u TOK
I=50 A.

2231, Tox I=50 A Teyer nmo TOHKOMY
3aMKHYTOMY HpOBOABUKY (puc. 2.61). Papuyc
M30THYTON yactu R =120 MM, yron 2¢ =90°.
Halith MarHUTHYIO UHJVKUMIO B TO4yke O.

Puc. 2.60

Puc. 2.61

2232, Halitu sHAYKLAIO MarHUTHOIO 1ONst B TOYKe O KOHTypa

¢ TokOM I, KOTOpsiil NoKasaH:

a) Ha puc. 2.62; paguycbl @ u b, a TaKXe YroJ ¢ W3IBECTHBI,
6) Ha puc. 2.63; paguyCc a K CTOpPOHA b W3BECTHBI,

Puc. 2.62

Puc. 2.63

2233, Tox I TeyeT BAOJIb JUIMHHOM TOHKOCTEHHOW TPYObI
pagumyca R, uMelomeil o Bceeil IJIMHE IIPOJAOJIbHYIO IPOpE3b
mvpuHbl k. HaliTi WMHAYKIMIO MarHMTHOIO IIOJIST BHYTPU TpYObI,

ecnn h < R.
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2234, Tok I=11,0 A Teyer Mo AJIMHHOMY

g HpsAMOMY MPOBOJHUKY, CEYEHUE KOTOPOIO HMEET
A ¢opMy TOHKOIO MOIYKONbLa paauyca R=35,0 cMm
(puc. 2.64). HailTu MarHUTHYI0 MHAYKIMIO Ha
ocu O.
Puc. 2.64 2235. Onpepenutb MarHUTHYI0 HMHIYKLUMIO B

Touke O, €ClM NPOBORHHK C TOKOM [ wumeer
BUJl, NOKa3aHHLIMI:
a) Ha puc. 2.65; 6) nHa puc. 2.66; B) Ha puc. 2.67.

?\ >
i ( - E ”:
0
Puc. 2.65 Puc. 2.66 Puc. 2.67

Panuyc M30rHyTOl 4YacTH NPOBOAHMKA paBeH R, NIPAMONUHEN-
HbIE YYaCTKM HPOBOJHUKA OYEHb AJIMHHBIE,

2.236. OnuHHBIA MPOBOAHUK C TOKOM
I u30rHYT, Kak IIOKa3aHo Ha puc. 2.68.
Paccrosinue a usBectHo. Haiitu marHur-
HYI0 MHAYKIUIO:

a) B Toyke I; 6) B TOUke 2.

2237. INuHHbIA NPOBOAHUK C TOKOM
I=50 A u3orHyr Mnox IpPsAMBbIM YIJIOM.
HaiftTy MarHUTHYI0O WMHAYKUMIO B. TOYKE,
KOTOpasi OTCTOMT OT IJIOCKOCTU IPOBOXHU-
Ka Ha /=35 cM ¥ HaxoquTCs Ha IlepneH-
OUKYyJApE, IMPOXOOAILIEM YEpe3  TOUYKY
usruba.

2.238. [nuuHHBIE 1npoBog € TOKOM [
U30THYT NOA npsAMbIM yrioMm. Haiitu mar-

/07 HUTHYI0O MHOYKIMIO B TOodkax I u 2,
S, HaxoOALINXCsA Ha OMCCEKTpUCE 3TOrO yriia
d Ha paccrossHUM [ OT TOYKM wu3ruba -
v,” (puc. 2.69).

7/ 2239. HaiiTu MarHUTHYIO UHAYKLUIO B
Touke O, ecld IPOBOOHHUK C TOKOM
Puc. 2.69 I=8,0 A umMmeeT BUj, MOKa3aHHBI:
a) Ha puc. 2.70; 6) Ha puc. 2.71.

- Papuyc u30rHyTOM 4acTH IPOBOAHMKA R =100 MM, MpsIMOJIUHEI-
Hbl€ Yy4aCTKH NPOBOAHUKA OYEHb IJIMHHBIE.

Puc. 2.68
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z
Puc. 2.70

2240. Tox I Teuyer 1O RIUH-
HBIM MPSIMBIM TIPOBOJHUKAM, KOTO-
phble TOAKIIIOYEHBI K JABYM TOYKaM
OJTHOPOJHOIO TIPOBOAHUKA, HMMEI0-
IIero BHUJ KOnblla paguyca R
(puc. 2.72). HaittTu  MarHUTHYIO
HHAYKIMIO B TOouke O.

2241, Onpenenutb  UHIYKUMIO
MArHUTHOTO IIOJNA TOKAa, paBHOMEp-
HO pacCIpEREIEHHOrO;

a) MO IUJIOCKOCTH C JIMHEHHOMH

IJIOTHOCTBIO 1

Puc. 2.71

Puc. 2.72

6) MO ABYM NapayjieIbHbIM MJIOCKOCTSIM C JIMHEHHBIMH MJIOT-

HOCTSIMH 1 u -1i.

2.242, OpHOpPOAHBIN TOK IJIOTHOCTH j TEYET BHYTPHM HEOrpaHH-

YEeHHOM TIUTaCTUHBI TOJMIMUHGLI 2d MapajiesIbHO €€ IMOBEPXHOCTM.
IIpeHeGperass BAMAHUEM BeEUIECTBA IUIACTUHBI, HAaWTU WHAYKLIMIO

MAardMTHOIO TOJISA 3TOTO TOKAa KakK (PyHK-
LU0 PacCTOSAHUA X OT CPEJHEi IJIOCKOC-
T TDIACTUHBI,

2243, TlocrosinHbi#i TOK I TedeT WO
JUTMHHOMY IIPOBOAY M [lajiee pacTeKaeTcs
paguanbHO-CUMMETPUYHO [0 MPOBOAA-
el  TUIOCKOCTH,  IEPNEHJUKYNSIPHOMI
npopogy. HaliTh MHIYyKUMI0O MarHUTHOrO
MOJIA BO BCEX TOYKaxX IMPOCTPaHCTBA.

2244, Tox I rteder MO JIUHHOMY
MpOBOJy ¥ 3aTe€M paCTEKaeTcss PpaBHO-
MEPHO IO BCEM HAMpaBICHUAM B OAHO-
ponHOIt mposopaLiei cpeae (puc. 2.73).
Ilpenebperas BAMSAHMEM BelllecTBa Cpe-

Iy

Puc. 2.73
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Ibl, HANTH MHOYKIIMIO MATHUTHOTO TONA B TOYKE A, OTCTOSALUEN OT
TOuku O Ha pacCTOsIHUE r IOf yrioM U.
2.245. Umeercst Kpyropoii BUTOK ¢ TOKOM [. Haiitu wnrerpan

fodx BIONb OCU BUTKA B Upeaesax OT -0 O +o0.

2.246. Tlo npsiMoMy [IpOBOMY, paJuyC CEYeHHUs KOTOporo R,

TEYeT TOCTOsIHHBINA TOK mnyjoTHocTu j. IlpeneOperast BimMsAHNEM
BEIIECTBA MPOBOAa, HAWTH WHIYKIIMIO MarHUTHOTO MOJis 3TOI0 TOKA
B TOYKE, MONOXKEHUE KOTOPOH OTHOCUTENBHO OCU IPOBORA Ompere-
JiseTca PafuyCoOM-BEKTOPOM I.

2.247. BuyTpM [UIMHHOIO NpPAMOro MPOBOAA KPYIJIOrO CEYEHUs
MMeeTCs JUTMHHAsA Kpyrias UHUIMHAPUYECKas I10JI0CThb, OCh KOTOPOIt
napajuleyibHa OCH MNPOBOJA M CMELIEHA OTHOCHUTENILHO IOCJIEHEN

Ha paccrossuue 1. TTo mposojy TedeT NOCTOSHHBINA TOK NUJIOTHOCTH
j. IpeneGperas BIWSHHMEM BEIECTBA IPOBOAA, HalTW MHAYKIIHIO
MAarHuTHOTO M0JIs1 BHYTPU IIOJIOCTH.

2.248. HaiiTu NJIOTHOCTH TOKA KakK (PYHKIMIO PACCTOAHUA I OT
OCH aKCHAJIbHO-CUMMETPUYHOTO MapasieIbHOTO NOTOKA 3HEKTPOHOB,
€ClIY UHIYKIIAST MArdUTHOTO TOJIsi BHYTpu 1notoka B=br* e b
U & — TONMOXWUTEJIBbHBIE MOCTOSHHBIE,

2.249. OpHOCHOWHBIA COJIEHOU MMEET JJIUHY I, panuyc ceHeHus

R v 4mcio BUTKOB Ha EOMHMLY JnuHbl n. HaiiTh uHayknuwo
MAarHMTHOrO TIOJIA B ILEHTPE COJICHOMAR, €CJIM TOK B OOMOTKE

paBen I.
2250. InuuHbIA COJTEHOU] KMMEET pajiyC CceueHuss R U n

BUTKOB Ha eOMHULLY JUIMHBbI. [Io HemMy Te4yeT NMOCTOSIHHBIA ToK 1.
Haiitn uHRYKUMIO MarHUTHOIO NOAA Ha OCH KakK (PYHKLMIO KOOpHH-

HaThl X, OTCYUTBHIBAEMOIl BJIOJIb OCH COJIEHOWAA OT €ro Toplia.
H306pasuts npumepHblit rpaduk 3aBUCUMOCTU MHAYKUAU B oOT
otHouieHua x/R.

2251, O6MOTKOU JJIMHHOTO COJIEHOMAA C paJMyCOM CCUYECHUSA
R=2,5 ¢cM CIyXuT TOHKas JNEHTA-TIPOBOAHUK MIUPUHBbI k=50 cM,
HaMOTaHHas B O[UH CJIOI NpakTU4ecku BINIOTHYIO. Ilo neHre tevet
ToK I=5,0 A. HalltTu MHIYKUMIO MarHUTHOIO MOJsS BHYTPM U BHE
COJIEHOMA KaK (PYHKIUHUIO pacCTOSIHUA r OT €ro OCH.

2.252. Ha pepeBsHHBIA TOPOMJ MO0 MOMEPEYHOr0 CEYeHUs
HAMOTAaHO paBHOMepHO N =2,5-10° BUTKOB MpPOBOAA, MO KOTOPOMY
teyeT ToK I. HaliT OTHOWMIEHME 1 MAarHUTHOW WMHAYKUMU BHYTPU
TOpOMJa K MHAYKUMH B €r0 IICHTPE.

2253, Tok I=10 A TeyeT MO JIMHHOMY HPSAMOMY NPOBOIHUKY
Kpyrnoro ceyenus. IlpeneGperas BAUAHUEM BEIECTBA MPOBOIHHUKA,
HaTH MarHUTHbIN IOTOK 4YEpe3 OJHY M3 IOJIOBUH OCEBOIO CEYEHUS
MPOBOAHUKA B PACyETe HA CAUHMILY €ro JJIMHbI,
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2254, meetrcss ANUMHHON coneHoup ¢ TokoMm I. Ilnmomjape ero

MOMEepPEYHOro cedeHust §, YMUCIO BUTKOB Ha CAMHMILYY MAJIMHBL n.
HaiiT® MarHUTHbIA NOTOK HEPE3 TOpEl, CONEHOUJA.

2255. Ha puc. 274 nokasaH
KOJIBIIEBOIT COJIEHOU]I MPSMOYTOJIb-
HOro cedyeHusi. Halitny MarHuTHhbIi
TIOTOK Yepe3 ITO CEYCHUsi, ECNU

TOK B oOMoTrke I=1,7 A, nonHoe
4yyucno BUTKOB N =1000, OTHO-
LIIEHWE BHELUIHEro JauaMeTpa K
BHYTpeHHeMY n=1,6 u TONLUHA
h =50 cMm.

2.256. HaiiTu MarHuTHbIlf MO-
MEHT TOHKOTO KPYTOBOIO BUTKa C
TOKOM, €CIIM pajuyc BUTKaZ R =
=100 MM U MHOYKIIUA MarHuT-
HOrO TIOJIL B €ro 1eHTpe B=
=6,0 MxTa.

2.257. BhraucnuTh MarHMTHBIN
MOMEHT TOHKOIO HPOBOJHUKA C

TOKOM I=0,8 A, NJIOTHO HABUTOIO
Ha mnojoBuHy TOpa (puc. 2.75).

HuameTtp cedeHus topa d =5,0 cM,
4uCa0 BUTKOB N =500.

2.258. Touknit nposon (c u30-
nanuei) obpasyer IJIOCKYHO CHU-
panb u3 N =100 MmIOTHO pacrnosio-
JKEHHBIX BUTKOB, IO KOTOPbIM
teder TOK I=8 MA. Paauyce
BHYTPEHHETO ¥ BHEIIHEr0 BHUTKOB
(puc. 2.76) paBHbl a =50 MM, b=
=100 mm. HaiiTu:

a) MHAYKIMIO B MAarHuTHOrO
rojd B LEHTPE CIUpany;

6) MarHUTHbBI# MOMEHT CIiupa-
7Y fIpH JaHHOM TOKE.

/ h

Puc. 2.74

Puc. 2.75

!

Puc. 2.76

2.259. PaBHOMEDHO 3apsOKEHHOE 3apsA0M ¢ TOHKOE HENPOBOMS-

11€e KOJIbLIO MACChl m BpalaeTcst ¢ GOJILUIO YITIOBOM CKOPOCTHIO
BOKpYT' CBOCH OCHM BO BHELIHEM OIHOPOJHOM MAarHUTHOM IIOJIE C

vHOykiuein B. HaiiT ymIoByK0 CKOPOCTH NpELECcCMH ®’, el 0Ch
KOJIbIia COCTaBJISIET HEKOTOPhIil yroa ¢ BekTopoM B.
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2.260. Henposopsituif TOHKMiIt AMCK paguyca R, paBHOMEPHO
3apAXKECHHBIA C OHOM CTOPOHBI C IOBEPXHOCTHOM IIOTHOCTHIO O,
BpalaeTcsi BOKPYr CBOEH OCHM C YITIOBOH CKOpPOCTBIO . Haiitu:

a) MHOYKIHUIO MAarHUTHOIO TIONISA B LEHTPE HHCKA,

6) MarHUTHbI# MOMEHT JIMCKa.

2261. Henposogainas cdepa pagmyca R =50 MM, 3apsDKeHHas
PaBHOMEPHO ¢ TOBEPXHOCTHON IUIOTHOCTBIO o =10,0 MEK/m?,
BpaLI[aeTCs € YIJIOBOM CKOPOCTBIO @ =70 pag/c BOKPYT OCH, NIPOXO.si-
mei uyepes ee ueHTp. HalTH MarHUTHYI0 WHAYKHHIO B IEHTpe
ccepnl.

2.262. 3apsii ¢ PaBHOMEPHO pacHpesiesieH no 00beMy OXHOPOA-
HOIO IlIapa Maccbl m W paauyca R, KOTOpbIA Bpailaercs BOKPYT
OCH, TIPOXONALIEHl dYepe3 €ro UEHTp, C YIIOBOl CKOPOCThIO ®.
HaiiT COOTBETCTBYIOMIUNA MArHUTHBLIA MOMEHT U €ro OTHOILCHUE
K MEXaHMYECKOMY MOMEHTY.

2.263. InUHHBIA  JOU3NEKTpPUUYECKUW  LWIUHAP paguyca R
CTATHYECKM TMOJISIPU30BAH TAaK, YTO BO BCEX €0 TOYKAX NOMAPHU30-

BaHHOCTb P oo r, Iie T — paccrosguue oT ocu. Llunuuap npusenn

BO BpallleHHe BOKPYT €ro OCH C YIJIOBOM CKOpOCThi0 . Haiitn
MHIYKIMI0 MarHUTHOTO IIOJIA Ha OCU HUJIUHADA,

2.264. [Iea mnpoTOHA [ABWXYTCS MNapajuleIbHO JpYyr HApyry ¢
OIMHAKOBOM CcKopocThi0 U =300 KkM/c. HaitTn oTHOLUIeHME cHJl
MAaTHUTHOTO M 3JICKTPUYECKOrO B3aUMOEHCTBHS NAaHHBIX IPOTOHOB.

2.265. Haiftn MOIynb U HaNpaBJICHUE CUIJIBI,
JCHCTBYIOMIEl HAa EMUHULYY JJIMHBI TOHKOTO
‘ NpoBOAHMKA ¢ TOKOM [=80 A B TOuke O,
o €CJIU TIPOBOJHMK M30THYT, KaK IOKa3aHO:
Puc. 277 a) Ha pwuc. 277, U pagMyc 3aKpyrJieHus
R =10 cMm;
>— 6) Ha puc. 2.78, u paccTosHUE MEX]TY JIJTUH-
0 / HBbIMU MapajyieNbHLIMKA JIPYT APYTY ydacTKamu
npopogHuka [ =20 cM.

2.266. IBa DNMHHBIX NPAMbIX B3aUMHO Iep-

Puc. 278 NEHAUKYJISADHBIX MPOBOAA OTCTOSAT JPYr OT

JIpyra Ha paccTosgHue a. B kaxJiom npoBoje

teder ToK I. Hailtm makcumanbHOE 3HAaUEHHME CHJIBI AMIepa Ha
€AVHUILY JUIMHBI IPOBOfa B 3TOil CUCTEME.

2.267. Katymuky ¢ Tokom I=10 MA nomecTwsiu B ONHOPOIHOE
MAarduTHOE MOJIE TaK, YTO €€ OCh COBMajia C HAMPaBJIICHUEM IIOJNA.
O6MOTKa KaTyLUKW ONHOCNIOHAas W3 MEJHOro NpOBONa AUAMETPOM
d=0,10 MM, pagmyc BUTKOB R=30 MM. IIpu KakoM 3HadeHUH

HHIYKUMH BHEHIHEr0 [oNsA OOMOTKa KaTYIIKA MOXeT GObITh
pasopBana?
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2.268. CosnieHoupg ¢ TOKOM I M YMCIIOM BUTKOB B Ha €AUHMILY
IJIMHBI HAXOJMTCA B aKCHAJIbHO-CHMMETPHYHOM MarHUTHOM IIOJIE,
OChb CHMMETPHMM KOTOPOTO COBIIagaeT C OChI coneHoupa. Haiitn
MOIYNb CMJIBI, JEHCTBYIOLICH Ha COJIGHOMJ, €CIM MAarHuTHbIE
TIOTOKH, BXONAIIMI M BBIXOAsLIEH yepe3 TOpLbl CONEHOWIA, PaBHbI

o, u &,
2269. Imeerca JUIMHHBINA  CONTEHOMA, Yy KOTOPOro pajguyc
R=30 MM 4 4MCIJIO BHUTKOB Ha €JUHMLY IJINHbI 7 =20 em L C

KakOif MarHUTHOM CUJIO oOjHa IOJOBMHA 3TOr0 CONEHOUAA
NeiiCTBYEeT Ha JPYIYI0 MOJIOBUHY, €CJiu TOK B conenomue I=13 A?
2276. Menubiii  mpoBOf cedyeHuem S =

=2,5 MM?, COTHYTBIIf B BHJE TpEX CTOPOH
KBajpaTta, MOMXET [OBOpPAYUBAaTHCA  BOKPYT
rOpU3OHTANBHOHK ocu OO0’ (puc. 2.79). Ilposog
HaxOAUTCA B OAHOPOLHOM BEPTUKAJIBHO Ha-
TNpPaBJICHHOM MarHutHoM rnone. Ha#itu ungyk-
LHIO MO, €CIU NpPU NPOMYCKaHUK 1O HAHHO-
My IpOBOZY TOKa I=16 A yroim OTKJIOHEHUA
¥ =20°. .

2271. 3aMKHYTBIA KOHTYp ¢ TOKOM [
HaXOAUTCS1 B NOJIE AJIMHHOTO NPAMOIC NPOBOJX-
HuKa ¢ Toxom [,. IInockocTh XOnTypa neprieH-
JUKYNsipHa OpsAMOMY H[poBoaHuxy. Halitu
MOMEHT cunl AMriiepa, ACHCTBYIOIUMX HA 3aMKHYTBI KOHTYp, €ciiu
OH MMeEEeT BUA:

a) kak Ha puc. 2.80; 6) kak Ha puc. 2.81.

Heobxonumble pasMepbl CUCTEMBbl YKa3aHbl Ha PHCYHKE.

Puc, 2.79

Puc. 2.80 Puc. 2.81

2272. YKpEmjeHHyl0 Ha KOHIE€ KOPOMBICJIAa BECOB HEGOJIBILYIO

KaTymky K ¢ 4uciaoM BUTKOB N =200 [OMECTHIIM B 3a30p MEXAY
nonocaMu  marauTta (puc. 2.82). Ilnowmwanb cedyeHUs KaTyIIKK
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. $=10 cM?, gnauHa meya
OA xopombicna [=30 cM. B

N 2 OTCYTCTBME TOKA 4YEpe3 Ka-
TYIIKYy BEChbl YPaBHOBELLUEHBI.
0 Hocne TOrO Kak dYepe3 Ka-

K G

A
TYIIKY ITyCTUIIM TOK [ =22 MA,
JUIA BOCCTAHOBJIEHMsS PpaBHO-
BECHs] NPUIIOCH HU3MEHHUTD
5 rpy3 Ha dail€ BECOB Ha

Am =60 mr. HalitTu MMIyK-
Puc. 282 LUMI0O MAarHMTHOTO TNOJNA B
MeCTe HaXOXIEHMA KaTylIKH.

2.273. KeagipatHast pamka ¢ tokoM I=0,90 A pacrnonoxena B
OHOM IUIOCKOCTH C JJIMHHBIM NPAMBIM IPOBOJAHMKOM, IO KOTOPO-
My TeuyeT ToK [;=5,0 A. Cropona pamku a =80 cMm. [lpoxopsmas
yepe3 cepefUHBbl NMPOTUBOMIONOXKHBIX CTOPOH OChb PpaMKM Iapajuielib-
Ha TIIpOBOAY M OTCTOMT OT HEI0 Ha pacCTOAHHE, KOTOpoe B
n =15 pasza Gonblite cTopoHbl paMku. Haiitu:

a) aMIepoBy CWITy, ACHCTBYIOILYI) Ha DPaMKY;

6) MexaHM4ecKyl0 pabOTy, KOTOPYI0 HYXHO COBEPIUUTbL MNPy
MEJIEHHOM TOBOPOTE paMKU BOKpPYr ee ocu Ha 180°.

2274. [Isa napasjiefibHbIX JIMHHBLIX IpoBofia ¢ TokoM I=6,0 A
B KaKIOM (TOKM HamnpaBJieHbl B ONHY CTOPOHY) YAANUIK APYr OT
pyra Tak, 4YTO pacCTOSTHME MEXJIy HMMHU cTano B 1=2,0 pasa
6onbiue nepBoHauvardbHOro. Kakyio paGoTy Ha €QUHMLY JJIUHbI
IPOBOJOB COBEPLIMNM IIPH 3TOM CHIIBI Ammnepa?

2.275. IBa QMIMHHBIX NapajjlesibHbIX IMPOBOXa C NPEHEOPEXMMO
MaJIbIM CONPOTHBJCHUEM € OJHOTO KOHIIa 3aMKHYTBHI Ha COIpPOTHB-
Jenue R, a ¢ APYroro KOHHa MOAKIIOYEHbI K UCTOYHUKY NOCTOsIH-
HOTO HaMnpsbkeHusi. PacctostHme Mexay OCAMM  NPOBOJOB B
1 =20 pa3s Gonblne paguyca cedeHus Kaxaoro nposopa. [Ipu kakom
R cuna B3anMONENCTBUS MEXIY NPOBOAaMU OOpaTUTCA B HYJIb?

2.276. TlocrosiHHBIA TOK I=14 A Teder Mo MJIMHHOMY OPSIMOMY
NPOBOJIHUKY, CEYEHME KOTOPOrO MMEET POPMY TOHKOTO IOJIYKOJIblia
panguyca R =50 cm. Takoil e TOK Te4YeT B MPOTHBOMOJIONKHOM
HaIpaBjieHUM 110 TOHKOMY TIPOBONHMKY, PacIoJIOKEHHOMY Ha "ocu"
NEPBOro MpoBogHMKa (Toyka O Ha puc. 2.64). Haiity cuny maraur-
HOIO B3aMMOJEHCTBUS JTaHHBIX POBOJHUKOB Ha €AMHMILY MX JUINHBIL.

2277. BHyTpH [JIMHHOTO IIUIMHIPUYECKOrO COCyHa paauyca a
TapajuIe/IbHO €r0 OCH PaclioyIOXeH MPOBONALLMI CTEPXKEHD pagmyca
b ¢ TOHKON wu3oAsLMENd. PaccrosHme Mexmgy ocCAMU CTEPXHA U
cocyna pasno I. Cocyn 3anoyIHUIM 3JIEKTPOJINTOM M TYCTWIH BHOJb
ocu TOK I, BO3Bpamjammumiics oOpatHO 1o crepxHio. Haiitu
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MOAYNb M HANpaBJIECHUE MAarHUTHOH CHUJIbI, M
IEHCTBYOLLEH HAa €OVMHMILY [JIMHBI CTEPXKHA. a b
2278. ITo pByM [AJMHHBIM TOHKHM MNapai-
AEJBHBIM NPOBOAHUKAM, BHJI KOTOPbIX NOKa3aH
Ha puc. 2.83, TeKyT mocrosHHbie Toku I, n I,. 4 T
Paccrosinne Mexpay NpOBOAHUKAMM @, UIMpHHA 4
fpaBoro npoeoaHuka b. MMesa B Bumy, 4To 00a
MMPOBOJIHMKA JIEXAT B OJHOI MJIOCKOCTU, HaWTH
CHJIY MarHUTHOTO B3aUMOJEHCTBUA MEXAY HUMU _—
B pacdeTe Ha €AWHULY MX JJIAHBI. Puc. 2.83
2.279. CucremMa COCTOUT U3 IBYX Mapaseiib-
HBIX APYT JPYTy INOCKOCTEH ¢ TOKaMH, KOTOpPbIE
CO3[al0T MEXJIY IUIOCKOCTAMHM OOHOPOAHOE MAarHUTHOE IOJIE C
vHaykuueit B. Bue 3T0if 0671acTM MarHMTHOE II0JIE OTCYTCTBYET.
Haiity MarauthHyio cuny, nencmylomy}o Ha €MHUIYYy TNOBEPXHOCTU
KaKHOM IUIOCKOCTH.
2.280. ITpoBOIAILYIO IJIOCKOCTb C TOKOM IMOMECTUIIM BO BHELLIHEE
OfHOPOAHOE MAarHUTHOE 1oJie. B pelynbraTre MHAYKUUSA MarHUTHOTO
HOJisi C OJHOW CTOPOHBI IUIOCKOCTM OKasajachb B,, a ¢ papyroi

CTOpOHbI B,. HaliTu MarHuTHyIo cuiy, AEMCTBYIOULYIO Ha €IUHMILY
NOBEPXHOCTH IUIOCKOCTM B Ciiyyasix, MOKa3aHHbIX Ha puc. 2.84.
BbisicCHUTB, Kyna HalpaBlleH TOK B IUIOCKOCTM B KaXJIOM Ciydae.

17

5, 8; 8, 8; 8 B

l l f! l”‘
i

a J
Puc.2.84
2.281. B 351eKTpOMarHUTHOM Ha- )i

COCE JIUIA MEPEKAayKyl pacruiaBieH-
HOTO MeTajijla Y4acTOK TpyObl C
METAJUVIOM HaXOAUTCS B OJHOPO.-
HOM MartfiTHOM HOJIe ¢ UHAYKIMEHR 7
B (puc. 2.85). Yepe3 3TOT y4acrok
TPYOBI B MEPNEHIUKYIAPHOM BEKTO- a ////
py B u ocm TpyObl HanpasBneHum VoeZs
NPOITyCKalOT PaBHOMEPHO pacripefie- 74
neHHbId TOK I. Haiit u3bbITOY-

Puc. 2.85
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HOE [aBJIEHME, cO3faBaemMoe HacocoM npu B=0,10 Tn, I= 100 A
n a=2,0 cMm.

2282. Baonb JUIMHHOIO TOHKOCTEHHOrNO KpyIjioro LMJIMHApA
paguyca R =50 cM Teyer Tok I=50 A. Kakoe fnaBlieHHe MCIBITBIBA-
0T CTEHKM HuyuHapa?

2.283. Kakoe paBleHue UCOBLITBIBAET OOKOBasg IOBEPXHOCTb

IJIMHHOIO MPSIMOTO COJIEHOUAA, COAEpkKallero n =20 BHTOK/CM, KOIJa
o Hemy Tteder Tok I=20 A?

2.284. Tok I Teder MO AJIMHHOMY OJHOCIIOWHOMY COJICHOMAY,
paauyc cedeHUsi KOTOporo R =355 cM. Yuciao BUTKOB Ha EIUHUIYY
JUIMHBL costeHonna n =15 cm~!. HaiiTu npefeibHy0 CHIly TOKa, IIpH
KOTOpPOif MOXET HACTYIIHTb pa3pblB OOMOTKH, €C/IHM IpefesbHast
Harpyska Ha pa3pblB IPOBOJIOKM oOMOTKM F_ =100 H.

2.285. IInockuidi KOHACHCATOp, I[UIOA[b KaKAOM [UJIACTHUHBI
KOTOpOro § M paccTossHUE Mexny HuMu d, MOMECTHIU B TOTOK
NPOBOMSILIEN XUAKOCTH C YAEJIBHBIM CONpPOTHBIIEHUEM p. KHAKOCTD
OBUKETC CO CKOPOCTbIO U IapayuienibHo IviactuHaMm. Cucrema
HAXOAUTCA B OJHOPOAHOM MAarHUTHOM T1IOJI€ C UWHAyKIueEil B,

npu4YeM BeKTOp B mapariesnieH MiacTMHaAM M IepIeHJUKYJISIPEH
HalpaBJIEHUI0 MMOTOKA. IInacTMHbl KOHJEHCATOpa 3aMKHYJIM Ha

BHeltHee corporubyiicHue R. Kakasd MOMHOCTL P BBLIIENACTCA Ha
stoM conporusneHun? Ilpu kakoM R MOUHOCTL P MakcumasibHa?
Yemy pasuHa P, 7

2.286. Bpnosnb MeQHOTO NpsAMOro INPOBOAHMKA paguyca R =5,0 mmM
Tedyer TOK I=50 A. Haijitu pa3sHOCTb TNOTEHIMAJIOB MEXTY OCbIO
MPOBO/IHUKA M €ro MNOBEPXHOCTbIO. KOHIEHTpauus 3JIEKTPOHOB
IpOBOAMMOCTH Yy Meau 7 =0,9 107 cm 3,

2.287. Ipn usmepenun 3pgexra Xoa1a B HATPUEBOM HPOBOJIHU-
K€ HaMNpsDKEHHOCTb TMOMNEPEYHOro Iojisi oka3anack E =5,0 MxB/cMm
Npy MUIOTHOCTU TOKa j =200 AfcM? ¥ MHAYKLUM MarHUTHOTO OIS
B=1,00 Tn. HaiiTu KOHUEHTPALUIO 3JIEKTPOHOB MPOBOAMMOCTH U €€
OTHOILUEHME K KOHLEHTpPallUM aTOMOB B JaHHOM IIPOBOJHUKE.

2.288. HaiitTn mNOABMXHOCTL  JJIEKTPOHOB  IPOBOAMMOCTH B
MEIHOM [MPOBOAHUKE, €Cnu npu usMepeHuu 3¢ddexra Xomnmna B
MAarHuTHOM moJie ¢ uHOykuueid B =100 MTn  HanpsKEHHOCTb
IIONEPEYHOIO  JTICKTPUYECKOTO IOJISi Y JIaHHOIO  IIPOBOJHMKA
oKasanach B 7 =3,1-10° pa3s MeHblu€e HaNPAXKEHHOCTH NPOAOIBLHOTO
3JIEKTPUYECKOro MOJIs.

2.289. HeGonbinoi BUTOK € TOKOM HAXONUTCSH Ha PacCTOSHUU T
OT JOJIMHHOINO MNpsAIMOro IIPOBOJHMKA € TOKOM I. MaruurtHbIi
MOMEHT BUTKa paBeH p_ . HallTm Mopynb M HampapiieHUE CHIIBI,
HNEUCTBYIOUIEN Ha BHUTOK, €CJIM BEKTOD P,:
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a) napajiieyIeH NMPAMOMY HPOBOIHUKY;

0) HampaBJleH MO pajiuyCy-BEKTOpY I;

B) COBHAjJaeT IO HAMpPaBIECHUIO C MarHUTHbIM NOJIeM TOKa [
B MECTEe pacroOJIOXEHUs BUTKa.

2290. HeGonbuiag KaTylika ¢ TOKOM, MMEIOLAs MarduTHbIN

\IOMEHT P, ,HaXORUTCSI Ha OCH KPYroBOIO BHTKa pajauyca R, mo
roTropoMy TedeT TOK I. Haiitu Mopynp cunbl, fefcTByiouleid Ha
KaTYLIKy, €CJTA €€ PAaCCTOSAHUE OT LIEHTPa BUTKA PaBHO X, a BEKTOP
P, COBIIAJa€T IO HANPaBJIEHUIO C OCbIO BUTKA.

2.291. Haiiti cuiy B3aUMOJEHCTBUS ABYX KaTylIEK C MarHMUTHbI-
MU MOMEHTaMH p;,=4,0 MA'M? u p, =60 MA-M%, eciiu ux ocu
jiexxar Ha OJHOM IIpsAMON M pacCTOSTHUE MEXAY KaTyllKaM#
1 =20 ¢cM 3HA4YUTENBHO IPEBBILIAET UX JIMHEHHbIE Pa3MeEpbl.

2292, TIOCTOSAHHBIA MarHUT uUMeEET POpPMY AOCTAaTOYHO TOHKOTO
AMCKA, HaMarHM4YeHHOro BHOJb €ro ocu. Paauyc aucka R =1,0 cM.

OueHuTh 3HAYEHUE MOJIEKYISIPHOrO Toka I’, Tekyuiero mo oGony
AMCKa, €CNIM MHAYKIMS MarHUTHOIO I10JIsi HA OCH JIUCKa B TOYKE,

oTcrosuleit Ha x =10 cM OT HeHTpa, cocraBiseT B =30 MxTi.
2.293. Muaykuus MarHUTHOIO MOJisi B BaKyyMe BOJIU3M IJIOCKOM

MOBEPXHOCTY OJHOPORAHOIO M3OTPOIHOTO MarHeTukKa paBHa B,

npu4yeM BeKTOp B cocraBnsier yronm o ¢ HOpMAaJblO K HOBEPXHOCTH.

MarHuTHas MpPOHUIIAEMOCTb MarHeTuka p. Hailtu mupykuuio B’

MAarHUTHOIO NOJisi B MarHETUKe

BONIM3U TNOBEPXHOCTH. B
2294, HAyKUMsT  MarHuTt- TRy

HOIO MoJs B BaKyyme BOu- J’ ay \ 4

.~ _‘,-}
34 IIJIOCKOM IMOBEPXHOCTM Mar- M

HETMKa paBHa B, u BekTOp / //

B cocraBnger yron ¥ c HoOp-

MaJbl0 M K MOBEPXHOCTH /

(puc. 2.86). MarnuTtHas npo- // //
HUIA@EMOCTh MarHeTMka H.

Haiitu: Puc. 2.86

a) notok Bektopa H yepes

MOBEPXHOCTb Cheppl S pagmyca R, UEHTP KOTOPOil JNEXUT Ha
MOBEPXHOCTU MAarHeTHKa;

6) umpkynsuuio BekTopa B no kBajpaTHOMY KoHTypy I' co
CTOPOHOI [, pacHoOJIOXEHHOMY, KaK IOKa3aHO Ha PUCYHKE.

2.295. TMoctossHubIi TOK I TeYeT BAOJb IVIMHHOIO LUIIMHApUYEC-
KOIo npoBojla Kpyrioro cedeHusi. [IpoBoa cjiesiaH M3 napamMarHeTuka
C BOCIIPUMMYMBOCTBIO x. Haiitu:
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a) MOBEPXHOCTHbIA MONEKYIAPHBIA TOK I'y,;
6) 06'beMHBIIl MONIEKYAAPHBIA TOK Iig.
Kak 3TM TOYKM HampasjeHbI JPYT OTHOCHTENBHO Apyra?

2.296. JnMHHBIA CONEHOUNL 3aTI0OTHEH HEOAHOPOIHBIM MapamMarHe-
TMKOM, BOCIIPUUMYMNBOCTH KOTOPOTO 3aBUCUT TOJNBKO OT PacCTOSHUs

r 10 OCHh COJIEHOMJa Kak x=ar2, rne a — nocCrosgHHas. Ha ocu

COJEHOMAA MHAYKIMS MarHUTHOro mnojs pasHa Bj. Haiitm 3aBucu-
MOCTb OT T:

a) HaMarHu4eHHOCTU MarHetuka J(r);

6) IUIOTHOCTU MOJIEKYJIAPHOTO TOKa j'(r) B MarHeTHKe.

2.297. OauHHBIA COJEHOWHA C TOKOM HArOJIOBMHY 3aroJIHEH
napamars#eTukom (puc. 2.87). WsoGpasuth npuMepHbIe rpaduku
HHIYKIUKA B, HanpsXeHHO-
cti H v HaMarHW4YeHHOCTH
J Ha ocu coseHoMja B 3aBU-
CUMOCTH OT X.

2.298. I1psamoit GeckoHed-
HO [UIMHHBIA MPOBOJHHUK C
TOKOM I JIEXXHMT B IUIOCKOCTM pasfielia ABYX HEOPOBOAAINMX Cpel
¢ MarHUTHBIMU TIPOHMLAEMOCTAMM W, U W,. Haiitm uHpykumio B
MAarHMTHOTO TIIOJIA BO BCEM TMNPOCTPAHCTBE B 3aBUCUMOCTH OT

paccrostHust r 10 nposojga. M3BeCcTHO, YTO JIMHUM B aBasiorcs
OKPYXXHOCTSIMH C LIEHTPOM Ha OCH IIPOBONHUKA.

2.299. KpyroBoil KOHTYP ¢ TOKOM JIEXUT Ha IJIOCKOi MOBEPXHOC-

TM MarHeTMka ¢ TNpoHMIaeMocTbio . Haiitn wuupykumio B
MAarTHUTHOIO TOJII B HEKOTOPOH TOYKE HA OCH KOHTYpa, €Clu B

OTCYTCTBME MarHeTMKa WHAYKIUsS B JTOil TOuke paBHa B,. 0O600-
IMThL [OJYYEHHBIH pe3yNbTaT Ha BCE IOJIE.

2.300. M3BecTHO, YTO BHYTPH lllapa, HAMAarHUYE€HHOTO OIHOPOAHO
W CTATUYECKU, HANPSDKEHHOCTb MarHutHoro nons H’'=-J[3, rne

J - HamarHudyeHHoOCTb. VIMes B BuJy 3TO COOTHOIUEHHE, HANTH
VHIYKIUIO MarHUTHOIO TONst B LUIape U3 OJHOPOJHOTO MarHeTuka

C MPOHULAEMOCTbHIO |, ITOMELLIEHHOIO BO BHEUIHEE OAHOPOIHOE
MarHUTHOE TOJIE ¢ uUHAyKiuueidr B; (npu 3TOM ap HaMardHuTUTCS
OJIHOPOJHO).

2301, Vimeercs  OeckOHeyHad T1UJlacTMHa U3 OHOPOAHOIO
cdeppomarHeTuka ¢ HamarHuyeHHocTb0 J. Haiitu Bekropet B u H

BHYTPM ¥ BHC [JIACTHHBI, €CTIM BeKTOp J HampapjleH OTHOCHUTEJILHO
MOBEPXHOCTH MJIACTHHBIL

a) MepHeHgUKyIApHO; 6) NapalenbLHo.

Puc. 2.87
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2302. Ha mMOCTOSHHBIA MAarHut, MMEIOLMA GOpMYy TOHKOIO
uuaMHIpa nunbl =15 cM, HamoTanu paBHoMepHO N =300 BuTkOB
npopopa. Ilpu mnpomyckaHum no Hemy Toka I=3,0 A nosne BHe
Maruuta ucyesno, Haiitu xospuutusHylo cuny H, Marepuana

MarHuTa.
2303. ITocTOssHHBI MarHUT UMEET BUJ KOJIbIia ¢ Y3KUM 3a30pOM

Mexay nomocamu, CpegHuit puametrp konbua d =20 cM. Ilupuna
3azopa b=2,0 MM, HHIYKUMS MarHUTHOrO mNoJA B 3asope B =
=40 MTn. [lpenebGperas paccestHUEM MAarHMTHOIO HOJA Ha Kpasx
3a30pa, HaflT¥ MOJYJlb HaNpsDKEHHOCTH MAarHUTHOTO II0MIA BHYTPU
MAar”HuTa,

2304, TlocrosinHbiii MarHMT MMEET BUJ
KOJblla ¢ Y3KMM [IONEPEYHBbIM 3a30pOM 74
mmpuHbl  b=25 M. Cpenunit  paauyc /
Konbia a =5,0 em. Ocratoudass HaMarHH4yeH- Ty
HOCTb Marepuana MarHuTa J, =1000 KA/M,
€ro  KO3puMTHMBHasi cwila H_ =25 gkA/M.
Cunras, yro 3asucumocts J (H) Ha y4yacTke
or H, po nynsa (puc. 2.88) apndercd NMHEN-

HOf M pacCesiHMs] MAarHUTHOIO [MOJIs1 Ha -
KpasX 3a30opa HeT, HalTH MHIYKIKIO Mar- / H; 0 H
HUTHOTIO II0Jisi B 3a30pe.
2.305. Ha >xene3HoM cepne4yHMKE B BHAE
Puc. 2.88

TOpa CO CpeaHUM paauycoM R =250 mm
nMeercsi OOMOTKa € YMCJIOM BUTKOB N =
=1000. B cepneyHnke cpaenaHa nollepedHass Ipope3b UWIHPUHBI
b=1,00 mm. TIpu TOKe I=085 A uepes OOMOTKY WHAYKLMA
MarHUTHOTO nojas B 3a3ope B =0,75 Ta. IlpeuneGperas paccessHUEM
MarHUTHOTO IOJIs1 Ha Kpasix 3a30pa, HAlTM MarHuTHY1O NpOHUILaE-
MOCTb KENE3a B 3TUX YCJIOBHUSAX.

2306. Ha puc. 2.89 nmokazaHa OCHOBHasl KpuBasd HaMarHu4iusa-
HMSI TEXHHUYECKHM YMCTOro Xejeda. [IoCcTpouTh ¢ NMOMOLIBIO 3TOTO

rpaka KpPUBYIO 3aBUCMMOCTM MarHWTHON INPOHULIAEMOCTH K OT
HanpspkeHHOCT H MarnutHoro nons. Ilpu kakom sHadenuu H
MakcuManbHO? UeMy paBHO W, 7

2307. ToHKOE >KEJEe3HOE KONbLUO CO CPEeHUM [IMAMCTPOM
d =50 cm Hecer Ha cefe Oo6MOTKY M3 N =800 BHMTKOB ¢ TOKOM
I=30A. B konbLuEe WMMEETCa IIONEpedyHas I[pOpe3b IHNPUHDI

b=2,0 mm. IlpeneGperasi paccesHUEM MarHUTHONO NOJA Ha Kpasix
3a30pa, HaliTH C NOMOWILIO puc. 2.89 MarHUTHYKO JIPOHHIAEMOCTD
Keje3a B ITUX YCIIOBHSX.
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Puc. 2.89

2.308. [InuHHubIE TOHKMI CTEPXKEHb U3 MapaMarHeTuka ¢
BOCOPUMMYUBOCTBIO X ¥ [UIOILAAbI0 MONEPEYHOro cedeHus S
pacCHOJIOKEH BIOJIb OCH KaTylUKd € TOKOM. OQUH KOHEL, CTEpXHA
HaxXOMUTCSl B I[GHTPE KAaTyIlKW, II€ WHAYKLUS MArHUTHOTO IIOJIs
paBHa B, a npyroit koHel, — B 001acTH, A€ MarHUTHOE II0JIE
npaktuueckd OtTcyTcTByeT. C Kakoi CcuJIOi Karylllka AEHCTBYET Ha
CTEPXKEHD?

2.309. B ycraHoBke (puc. 2.90) u3MepsioT
C MOMOILBIO BECOB CUJIY, ¢ KOTOPOIi Iapamar-
HUTHBINA 1apuk o6bema V=41 mM*® npursru-

Ba€TCs K MOJIOCY 3MEeKTpoMarHuTa M. MHayk-
UHMA MAarHUTHOIO [0 HAa OCH IOJIIOCHOIO

HAaKOHEYHMKA 3aBUCHT OT BBICOTBI X Kak
B =B exp(-ax?), rne B,=1,50 Tn, a =100 M2

Haritu:
M a) Ha KakOil BBICOTE X, HalO MOMECTUTDH
. LIapuK, YTOOBI cUNa NPUTSDKEHUST Obljla Mak-
Puc. 2.90 CUMaJIBHOI;
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6) MarHMTHYI0  BOCIPMMMYMBOCTbL  IlapaMarHeTHKa,  €CJIH
MaKcuManbHasi cuia nputskenus F. =160 MxH.

2310. HeGonpuioil wmrapuk od6weMa V u3 napaMmarHeruka c
MarHMTHON BOCIPUMMHYMBOCTLIO ¥ MEIJIEHHO NEPEeMECTHIIM BJIOJIb
OCH KAaTyIIKM C TOKOM M3 TOYKH, IMI€ MHIYKLUs MardHUTHOTO I10JIst
paBHa B, B o65acTb, I'lé MarHUTHOE MOJI€ IIPAKTUYECKH OTCYTCTBY-
er. Kakyo npu 31OM COBEpLUMNM PpabOTy NPOTUB MarHUTHBIX CHI?

2311, InuHHBIA IPAMOI CONEHOUN, cCoep-
XKalMit 7 BUTKOB Ha €JUHULYY JJIMHbIL, MOrpy-
3WJIM HAIMOJIOBUHY B [apaMarHUTHYIO >KUA-
koctb (puc. 2.91). Haittu MarHuTHy1o cuiy,
NEACTBYIOLIYI0 Ha €QMHMIlY TIOBEPXHOCTH
KMIKOCTH, €CJIM €€ MarHMTHasg BOCIIPUUMYH-
BOCThb paBHA ¥ M YE€PE3 COJICHOUJ TEYET TOK
I. Kyga 3ta cwia HampasieHa?

2312. KpyroBoii BUTOX paguyca a ¢
TOKOM [ pacrnoJioXeH NapauIeNibHO MIIOCKOM
[MOBEPXHOCTH CBEPXIPOBOHUKA Ha pacctosgHuu ! ot Hero. Haiitu
C TIIOMOIIBI0O METOAA 3€PKaNbHBIX H300pakeHNil MarHUTHYIO
WHAYKIMIO B LEHTPE BUTKA,

2313, Tonkuii npsAMON NPOBOA ¢ TOKOM [ pacrnoyioxkeH Hap

IIJIOCKOM MOBEPXHOCTbIO CBEPXIIPOBOAHMKA Ha pacCTOSSHUM h OT
nocnepHero. Haitty ¢ noMowLisio MeTofa 3epKajibHbIX U300pakeHnii:
a) JIMHEIHYIO IUVIOTHOCTh TOKAa Ha IOBEPXHOCTU CBEPXIPOBOLHM-
Ka Kak (PyHKLMIO pacCTOAHUA r OT IPOBOJA;
6) MarHUTHYI0 CHIIy, JEACTBYIOHIYI0O Ha E€AVHULYY JJIUHbI
[poBoja.

2.6. DnekTpoMarHuTHAA HHIYKIUSAL,
YpaBuenua MaxkcBenmna

® 3akoH anekTpoMarHUTHON MHaykuun Papagen:

& =-de/d:. (2.6)
9 B cayyae cojeHoupa U Topouaa:
©=NO,, (2.66)
rie N — 4ucio BUTKOB, ®, — MarHWTHbIA NOTOK Yepes KAXbIA BHUTOK.
® MHAYyKTUBHOCTb COJIEHOMAA:
L=p l‘o"z V. (2.68)
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® CofcTBeHHAs 3HEPrUst TOKa W B3aMMHas 3HEPrus ABYyX TOKOB:
W=LI2, Wya=Lyl1,. (2.6r)
® O6beMHadA NJIOTHOCTH 3HEPIUA MarHUTHONO I0JI:
w=BY2pp,=BH/2. @.6n)

L4 IMaoTHOCTL TOKA CMEILIIEHHA:
jou=@DJat. (2.6¢)

® VYpasuenus Maxcsenna B Anddepenupmanbioi dopme:
Vx E=-3dB/ot, vV-B=0,

26
VxH=j+3D/dt, V-D=p, (26%)

rme Vx=zrot (porop) u V-=div (ausepreHuus).
® [InoTHocTh NOTOKA 3neKTpomarHuTHol osweprun (Bektop [lofinruura) u
06beMHasA TJIOTHOCTL BHEPIUM JIEKTPOMATHUTHOTO NOJS:
S =[EH], w=ED/2 +BH/2. (2.63)
® Qopmysbl npeoGpaszoBaHus noneli npu nepexofe ot K-cucTeMbl oTcyera K
ABUXYILUEHCA 0 OTHOWIEHMIO K Heli co cKopocTblo Yy K'-cucreMe.

Ipn yy<¢
E'=E+ ["o B], B'=B- [v,, B]/c’. (2.6n)
B o6Guiem ciayyae
. [
E{~E, B 'Bw
-1 -
. BB 31 . voE Ic (2.6x)
s - 2
1_(00/,_.2) 1~ (vge)
Ac CHMBOJIaMM || M L OTMeEYeHbl COoCTaplAloulde ioJeil, napaviefbHble #

NEPRER/NKYIAPHBIE BEKTOPY Vp.
® LIHBapHaHTHl BMEKTPOMATHUTHOTO TIONA:
EB =inv, E?-c2B?=inv. (2.6a)

2314. KoHTYp HaxomMTCA B ONHOPOJ-

HOM MarHdTHOM HOJIE ¢ UWHAyKuueid B
(puc. 2.92). BepxHIOi0 44acTh KOHTYpa —

w
0= L C MPOBUA B BHUJE NOJIYOKPYXHOCTH pajnyca
a — BpAILAOT ¢ MOCTOAHHON YINOBOIA
®s CKOpOCTBIO @ BOKpYr ochn 0OO’. B mo-

MEHT =0 MarHuTHBIA TIOTOK uepes
KOHTYp MakcuManbHbiid. Hafitu  314C
WHOYKIMKA B KOHTYPE KaK (PyHKUMIO Bpe-
MCHH 1.

Puc. 2.92
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2315, IIposon, umeowuii dopmy na-
pabonbl  y=kx?, HaxoguTCs B OIHOPOA-

8
HOM MarHMTHOM TIOJIE ¢ MHOyKuueii B P @
(puc. 2.93). I3 BepiuiuHbl napabonbt B MO-

MEHT t =0 Hayaau NepeMellaTh MepeMbIuKy ! d
12, Haima 3JC wusaykumu B oOpa3oBas-
mieMcsl KOHTYype Kak (yHKUMIO y, €CIH
MCPEMBIYKY MEPEMELIALOT:
a) ¢ MOCTOSHHON CKOPOCThIO U; = -

6) ¢ IOCTOAHHBIM YCKOPEHHCM @, NpH-
YeM B MOMEHT ¢=0 CKOpOCTb NEpPEMBIYKYU Puc. 2.93
Obl1a paBHa HYJH.

2316. MeTtannuyeckuit AMCK paadyca a =25 cM  Bpauiaior ¢
IOCTOSIHHONH  YITIOBO#T  CKOPOCTBbIO @ = 130 pag/c BOKpyr ero Ocu.
Halitn pa3HOCTh NOTEHIMANOB MEXIY LEHTPOM u O0OOM JMCKAa,
ecnm:

a) BHEIIHEro MarHWTHOIO MOJIS HET,

6) uMeercst IEPIEHIUKYAAPHOE JIMCKY r
BHCUIHEE OJHOPORHOE MArHUTHOC TMOJIE C ‘
umykumein B = 5,0 MmTa.

2.317. JsuHHBIA 1IpAMOH NPOBOAHUK C 7 — U
TokOM [ n TII-06pa3Hblif NIPOBOJHUK C 8
MOJBVKHON TMNEPEMBIYKOI pacnoIoKeHbl B
0jHO# nmockoctu (puc. 2.94). IlepeMbruky,
JUTMHBI KOTOPOW I, MepeMeialoT BIpPaBo ¢ Puc. 2.94

OCTOAHHONU ckopoctbio  v. Haiitu 3AC
HHIYKIMA B KOHTYpE Kak (YHKIUIO paccTo- W a

SIHUS 7.
2318. KBagparHass paMka €O CTOPOHOM

a W1 JUIMHHbBIA TpsAMOoil nposog ¢ Tokom [ 7 N,
Haxo#ATCA B OfHOMW 1wiockoctu (puc. 2.95). Y
PaMKy nocTynaTenbHO HEpeEMENIAoT BIIPABO

C NOCTOAHHOI ckopoctelo u. Hailitu 3]1C
UHAYKLUUM B paMKe Kak (YHKIHUIO paccTos- Puc. 2.95
HUA X.

2.319. ITo nBYM IIajlkuM BEPTUKAJILHLIM IMPOBOJAM, OTCTOSIIUM
ApYr OT Apyra Ha paccrosHue [, CKOJIb3UT MOj JeHCTBHUEM CHJIIb
TSDKECTM  IPOBOAHUK-NIEPEMBIYKA MacCkl m. Bpepxy mnposopa
3aMKHYTbI Ha conportusneHue R (puc., 2.96). CucreMa HaxoguTCs B

OHOPOAHOM MAarHMTHOM MOJI€ C MHAYKIUEH B, NEPHEHAMKYIAPHOM
MJIOCKOCTH, B KOTOPOIl nepemelaercss nepeMblyka. Ilpenebperas
COITPOTUBIIEHUEM NPOBOJOB, MEPEMBIYKA U CKOMB3SHIUX KOHTAKTOB,
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a TakKXe€ MArHUTHbIM IHOJIEM HWHAYKL{MUOHHOIO

ij TOKa, HaiiTH YCTAaHOBUBLUYIOCA CKOpPOCTb IIEpe-
MBbIYKH.

2.320. Cucrema OTIHYaETCA OT PaCCMOTPEHHOM

®8 B npeabiayiieit 3agaye (cM. puc. 2.96) nuiub

TEM, YTO BMECTO CONPOTHBJIECHMA R K KOHLaM
BEPTUKAJIbHBIX MPOBOAOB MOAKIIOYEH KOHIEHCa-
l Top eMKoctd C. Haittu ycKOopeHHne TNEPEMbBIYKH.
2321. B cucreme, pacCMOTpPEHHOH B 3ajaye
2314 (cM. puc. 2.92), CONMPOTUBIEHME KOHTypa
paBHO R. [Ilpenebperas MarHUTHbIM IOJIEM
Puc. 2.96 UHAYKIUOHHOIO TOKA, HAUTU CPEHIOI0 3a MEPUON
BpALLEHUs] TEMJIOBYI0 MOIIHOCTh B KOHTYPE.
2322, KpyroBoii KOHTYpP, MMEIOILUUNA IUIOILAAL § U CONPOTUBIIC-
Hue R, BpalaOT C MOCTOSAHHON YIJIOBOM CKOPOCTBIO & BOKPYI €ro
AMaMETpa, KOTOPBI NEPHEHAUKYISAPEH ONHOPONHOMY MAarHUTHOMY
nonio ¢ uHaykuueir B. IlpeHeOperass MarHUTHBIM IOJIEM MHIYKLM-
OHHOTO TOKa, HAWTH, KAKUM MOMEHTOM cunbl N (f) Hajgo AEUCTBO-
BaTb Ha KOHTYP B 3TUX YycnoBusix. B MomeHnt ¢=0 mockocTb
KOHTYPa NEPNEeHAMKYJIsIPHA HANPaBJIEHUI0 MarHUTHOIO I10JIs.
2.323. Mexay nonrcaMu 3JIEKTPOMariuTa HaxoauTcs Hebosbiuas
KaTylllKa, OCb KOTOpOH COBHAJaeT C HaIpaBJI€HUEM MAarHUTHOTO

nosist. TInouaanr MOnepeyHoro cedyeHus katymku S =3,0 mm?, yucno
BuTkoB N =60. IIpm mnosopore karyumiku - Ha 180° BOkpyr ece
JHMaMeTpa 4Yepe3 MOAKIIOYEHHBIR K HEH OaJUTMCTMYECKUI TraJIbBaHO-
METp npoTteKkaer 3apan q =4,5 MxKn. Haiitu MHAYKUMIO MarHUTHOTO
MOJisi MEXIY NOJI0CaMU, €CJIA CONMPOTUBIIEHUE JIEKTPUYECKON Lenu

R =40 OMm.

2.324. KBagpaTHasd MpOBOJIOYHAsI paM-
b Ka CO CTOpOHOW a ¥ IPsIMOIl HNPOBOAHMK

g C TMOCTOSIHHBIM TOKOM I JiexaT B OJIHOIA
mjockocty  (puc. 2.97). ConpotupieHue

-
| paMku R. Ee nosepHynu Ha 180° BOKpyr
I

J

ocu OO’, OTCTOAIEH OT MNMPOBOJHHKA C
TOKOM Ha paccrosinue b. Haiitu Konuue-
a g’ CTBO 3JIEKTPUYECTBA, MPOTEKIIEE B PAMKE.
2325. Ha paccrossHusiIX a v b ot

Puc. 2.97 JUIMHHOTO NPAMOIO MPOBOJHUKA C I10CTO-
AHHBIM TOKOM I, pacrojIOXeHbl [Ba

napayJieJIbHbIX €My IIpOBOJA, 3aMKHYTBIX Ha OJHOM KOHIE
conporusienneM R (puc. 2.98). ITo npoeopam Ge3 Tpenusi mepeme-
HIAIOT C MOCTOSIHHOM CKOPOCTBIO U CTEPXKEHb-MepeMbIdKy. [Ipenebpe-
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Iy
Puc. 2.98

rasi CONMPOTUBJIEHWEM ITPOBOJOB M CTEPXKHHA, a TaKKe MarHMTHbIM
MoJIeM WHAYKIIMOHHOTO TOKa, HaiTH:

a) MHIYKIMOHHBIA TOK B CTEPXKHE;

6) cuty, HYXHYIO JJIs MOJACPXKAaHUSA MOCTOAHCTBA CKOPOCTH.

2.326. Crepxenb 12 Maccel m CKOJNB3UT Ge3 TPEHUA 110 JIBYM
JUIMHHBIM PEJIbCaM, PACHOJNIOXKEHHbIM Ha PacCTOssHMM [ Jpyr OT
apyra (puc. 2.99). Ha jieBOM KOHIE PENBLCHI
3aMKHyTbl conpotusienuem R. Cucrema ,1
HaXOJUTCSA B BEPTUKAJIbHOM OJHOPOZHOM U,
MarHuUTHOM MOJie ¢ uHAyKuueik B. B Mo- R ' B
MEHT t=0 CTEpPKHIO COOOLIMIIM BMpaBo ®
HayanbHYI0 CKOpPOCTh u,. IlpeneGperas 2
COIPOTUBIICHUEM PEJILCOB U CTEPXKHs, a
TAaK)KE MArHUTHBLIM I10JIEM I/IHIIYKLLV[OHHOFO Puc. 2.99
TOKA, HAWTU:

a) pacCTOsiHuE, NMPOWAEHHOE CTEPXKHEM JI0 OCTaHOBKH,

6) KOJMYECTBO TEMJIOTHI, BBHIAEJIEHHOH TpKU ITOM Ha COMPOTHB-
JIEHUU.

2327. o TII-o6pa3HOMY IIPOBOAHUKY, PaCIOJIOKEHHOMY B
FOPM3OHTAJIHOM TJIOCKOCTH, MOXET CKOJB3UTb Oe3 TPeHus mnepe-
Mbluka 12 (puc. 2.100). Ona umeer anmuHy I, maccy m u COnpo-
TuBJieHUe R. Bca cucremMa HaAxXOOUTCA B
BEPTUKAJIbHOM OJHOPOIHOM MArHUTHOM II0JIE ¢
¢ mHaykuueid B. B MomenT f=0 Ha mnepe-
MbLIYKY CTaJli JIeliCTBOBaTh MOCTOSHHOI ropu-
30HTAJIbHOM cumoit F, U nepeMbIdka Hadasa
nepeMemniatscs Brpaso. Haiity ckopocthb mepe- S
MBIYKM KakK (PyHKUUIO BpeMeHU. MarHutHoe 2
f1071€ UHAYKUMOHHOIO TOKAa W COINPOTUBIICHUE
[1-06pa3HOr0  NPOBOJAHMKA  NPEHEOPEXUMO
MaJibl.

2328, ITnockuit kouTyp (puc. 2.101), umewMid BUX ABYX
KBaJ[paToB CO CTOpoHamMu a=20 cM u b=10 cM, HaxoauTCA B

8
® R F

Puc. 2.100
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OHOPO/{HOM MarHUTHOM MOJIE, MEPIEHN-
KyJsAPHOM  €ro  Iockoct.  Hapyxiuio

p TOJA MEHSIOT Mo 3aKkouy B =Bysinwt, e

B,=10 MTn 1 =100 c"!. Haiitn ammu-
TyHYy WHAIYKIMUOHHOIO TOKa B KOHTYDE,
€CIIM  COTPOTUBIICHUE EAUHMLbI AJIMHbDI
ero  p=50 MOM/M. MarunuTHeIM NONEM
3TOTO TOKa MpeHedpeyb.

2.329. IMnockaa coupaTh ¢ GOJIBILHM
YUCIIOM BUTKOB N, IJIOTHO LPWJIEralolimx
LPYT K [Apyry, HaxoauTca B OJHOPOAHOM MAarHHTHOM TIOJIE,
HNEPIEHMKYIIIPHOM [UIOCKOCTY crimpanun. Hapyxuwplit pagnyc BUTKOB
cnupanyd paseH a. VIHAYKOUA NONS M3MEHSICTCS BO BPEMEHHM 110
3aKOHYy B =Bo sinw?, rhe B, M @ — TNOCTOSHHLIC, Haittu ammpTy/i-
Hoe 3Hauvenwe IIC HMHIYKIIMM B CrIMPajiM.

2330, IT-o6pasyblii  OPOBOAHMK HAXCHUTCH B OAHOPOAHOM
MAarHUuTHOM [10Jie, NEPHEHAMKYJSIPHOM IMIOCKOCTH IIPOBOAHMKA

M3MEHSIOIEMCS €O CKopocThio B =0,10 Trjc. Bponb napanens-
HBIX CTOPOH 3TOr0 TIPOBORHMKA HEPEMECIHAKT  IOKOMBLIHICA

Puc. 2.101

NPOBOJHMK-TIEPEMBIMKY € YCKOpEHHCEM a = 10 cm/c?. TMHa nepemprti-
ku 1=20 cM. Haiitw 3JC wugykuum B xoutype depes t=20¢
MOCJIe Hayalia MNEepPeMeEeNieHus, ¢ci¥ B MOMeHT (=0 1ionanb
KOHTYPa M WHIYKIIMSI MAarHATHOIO MOJA DPABHLI HYJ/IO,

2.331. BHyTpy DIMHHOIO COMEHOUJi@a HAXOAATCH KaTyllka uz N
BUTKOB € IUIOLLAALIC nonepeydHore cedenus §. Kartyluky nopopayu-
BaIOT C MOCTOSIHHOUN YIJIOBOMA CKOPOCTBIO ® BOKPYF OCH, COBINAafaio-
el ¢ ee qUaMETPOM U NEPMCHIUKYIAPHOU ocu conenouna. Hadiru
IAC mHAYKIMHK B KATyLUKe, €CHM HMHIYKUUS MarHuTHOro MoJss B
COJICHOMAE MCHACTCA CO BpPeMEHEM Kak B =B sinot H B MOMEHT
t=0 oCb KaTyIIKH COBMajana ¢ OChLIC COMEHOW/A.

2.332. B fiIMHHOM COJIEHOMJIC C PafinyCOM CEHCHUS @ U YHCIIOM
BUTKOB # Ha CAMHMILY JUIMHBL MIMCHSIOT TOK € HOCTOsHHOK

CKOpPOCTLIO [ Afc. HailT HanpaxkeHHOCTh BUXPEROTC JMCKTPUHCCKOTO

10Jiss Kak QYHKIUIO PACCTOSIHMS r OT OcH conedHoupa. M3o0pasutn
NPUMEPHBIA rpaduk 3TOH 3aBUCHMOCTH,
2333. Ha aauMHRBIE COJIEHOMI, UMEIOU(MH JIMaMeTp CeYeHUs

d=5cMm u comepxaniuit n =20 BATKOB Ha } ¢M JJIMHBI, [UIOTHO

HaeT KPYIOBO#f BUTOK M3 MENHOrO HpoBoja ceyenuem S =1,0 mM2,
HaiiTu TOk B BMTKe, ecnii TOK B OGMOTKE COJIEHOMAA YBEJIMYMBAIOT

C NOCTOAHHOM CKOpOCTBIO I =100 Afc. MarHNTHBIM IIOJIEM MHIYKIH-
OHHOIO TOKa npeHebGpedsn.
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2.334. HenpoBopsilliee TOHKOE KOJIBIO Maccbl m, HMEIOLIEe
3apsaA ¢, MOXET CBOGOAHO BpallaTbcs BOKpYr cBoeid ocu. B

MOMENT £ =0 BKJIIOYMJIM OXHOPORHOE MArHUTHOE I0JIE, NEPIEHUKY-
JIAPHOE TJIOCKOCTH KOJbLa. MHAyKUMsA MONsA Havyajsa HapacraTb IO

HEKOTOpOMY 3akOHy B (f). HaiiTn ymIoByI0 CKOPOCTH & KOJbLIA KakK

dyuknuo B.
2335, MarHuTHBIf TOTOK 4Yepe3 HEMOJABHXHbINA KOHTYp C

CONpPOTUBICHUEM R wunsmeHsercs B TEYEBHUE BpeMeHUd T M0 3aKOHY

® =at(r-1). HaifTu KOJIMYECTBO TEILUIOTbI, BbIJICJIEHHON B KOHTYPE
3a 3TO BpeMsi. MarHWTHBIM I10JIEM MHIYKIIMOHHOIO TOKa IpeHe-
Opeyb.

2336. B cepenuHe QMHHOIO COJIEHOUJA HAXOMUTCA KOAKCHAJIb-
HOE€ KOJIbI[O MPSMOYIOJILHOIO CEYEHUsT U3 MPOEONALLEr0 marepuana
C YyAENbHBIM compoTuBieHueM p. TomuuHa Konbua h, ero
BHYTPEHHHUI M BHeIIHuWil paguyckl ¢ u b. VIHOYKIUIO MarHuTHOIO
NOJIst COJIEHOMIa M3MEHAIOT CO BPEMEHEM 10 3akOHy B=ft, rue

$ — nocrosaHHasi. HaliTy MHAYKIIMOHHBIA TOK B KOJABLIE, peHebpe-
rasi ero MarHUTHBIM TIOJIEM,
2337. CxOJIbKO METPOB TOHKOIO TpPOBOfAA HANO B3ATH A4

U3TOTOBJIEHUSE COJICHOMAA JJMHbL [;=100 cM ¢ HMHJYKTUBHOCTBIO
L=10 M[H, ecriu  guaMeETp CEYEHWs COJIEHOMAA 3HAYMTENBLHO
MEHBLIE €ro JUINHbI?

2.338. HaiitM MHAYKTUBHOCTB COJICHOMAA JUIMHBI [, OOMOTKOM
KOTOpPOTO ABNAETCA MefHass NPOBONOKa Macchl m. CONpOTUBJIEHUE
06MOTKM R. [luameTp CONEHOMAA 3HAYMTENBHO MEHBIIE €r0 AJIMHbI.

2.339. Karymuky uanyktuBaoctv L =300 M['H ¢ cOnmpoTuBJICHUEM
R =140 MOM noaxnoumny K HOCTOSHHOMY Hanpspkenuio, Yepes
CKOJIbKO BPEMEHM TOK YEPE3 KaTYLIKy JIOCTUTHET n=50% ycraHo-
BUBIUETOCs 3HayeHus?

2.340. Bor4McnIuUTh NOCTOSHHYIO BPEMEHM T COJICHOMIA JJIMHBL
I =100 cM, MMEMLLETO OAHOCIOHHYIO OOMOTKY M3 MEJHOIO NMPOBOAA
maccel m = 1,0 xr. IIpegnonaraercst, 4YTO AUAMETP CEUEHMS COJIEHOM-
Ja 3HAYUTEJILHO MEHBIUE €ro AJIMHbI.

IIpumeyvyanne. IlocroaHnass Bpemenun t=L[R, rme L —
MHOYKTUBHOCTb, R — aKTHBHOE COIIPOTUBJIEHME,

2.341. HaiiTu MHAYKTUBHOCTDb €UHUIbI JUIMHBI Kabess, peacras-
JIAOUIEr0 cOO0M [iBa TOHKOCTEHHBIX KOAKCHaJbHBIX METAUIMYECKUX
HWJIMHPA, €CJIM  paguyC BHEWIHETO NUiIuHApa B n=3,6 pasa
Gosblie BHYTPEHHETO. MarHMTHYIO IIPOHMIIAEMOCTh CPEdbl MEXIY
LQWIMHAPAMU CYUTATh PABHOH EAMHMILE.

2.342. OnpepenuTb MHAYKTUBHOCTD TOPOMAAJIILHOTO COJIEHOMAA U3

N BUTKOB, BHYTPEHHMIi pajuyC KOTOPOrO paBEH b, a nomepedHoe
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ceyenne umeeT opMy KBajpara €O CTOpOHOH a. IIpocTpancTsO

BHYTPM COJICHOMJAA 3allOJIHEHO NapaMarHETMKOM C MAarHUTHOHU
NPOHMI[AEMOCTBIO .

2343, BoryucinuTth UHAYK-

TUBHOCTb €AWHMIBI  AJIMHbBI

JBYXIIPOBOAHOM JIEHTOYHOM

muann (puc. 2.102), ecnu pac-

CTOSTHME MEXay JieHTamu h

4 3HAYMTEJIPHO MEHbILE UX IH-

w puHbl b, a umeHHo bfh=50.

» 2344. Haiitu UHIYKTUB-

HOCTb €QUHUIBI JUIMHLI JBYX-

[IPOBOAHON JIMHUMU, €CIIN pafu-

yC KaxKgoro nposona B 1 pas

MEHbIIE PACCTOSHUSA MEXIY

ux ocamu. [loneM BHYTpM I@POBOAOB IpEHEOpEYb, MAarHUTHYIO

MPOHULIAEMOCTh BCIOAYy CYUTATb PaBHON €QUMHHULBI U n >>1.°

Puc. 2.102

2345, Konbrio pagmyca a=50 MM U©3 TOHKOH IIPOBOJIOKU
MHAYKTUBHOCTH L =0,26 MKTH NOMECTUIN B OJHOPOJTHOE MAarHUTHOE
nosne ¢ uHAyknued B =050 MTn Tak, 4YT0 €ro IIOCKOCTh CTala
MEPIEHANKYJIAPHON HaIlpaBIECHUIO II0JIsA. 3aTEM KOJIBLO OXJIaUiu
J10 CBEpXIIPOBOAALIEN0 COCTOAHMNA M BBIKJIIOYHIM MAarHUTHOE IOJIE,
HaiitTu TOK B KOJbLIE.

2.346. CpepxnpoBofsiliee KPYIJIOe KOJIbIO paguyca a, UMEIolee
WHAYKTMBHOCTb L, HaXOguUTCA B OJHOPOIHOM MAarHUTHOM II0Jie C

nHayKnue B. IInockocCTe KoJblla napajiienbHa BEKTOpY B, M TOK
B KOJIbLIE PaBEH HYJIKO. 3aTEM IUIOCKOCTb KOJIbI2 MOBEPHYIU Ha 90°
B TIOJIOXKEHME, TMEPNEHNUKYAsipHOE romo. Haitru:

a) TOK B KOJIbIIE TOCJIE MOBOpPOTa;

6) paboTy, COBEpLICHHYIO IPU 3TOM.

2.347. Tok I,=1,9 A Teyer No JUIMHHOMY 3aMKHYTOMY CBEPXIpPO-
BojsAlieMy coneHouny. HaiiTu TOK B coneHome MOCJIe TOro, Kak €ro
pacTsAHyIN, YBEJIUYMB JJIMHY Ha n=5%.

2.348. 3aMkHyTasi HENb COCTOMT W3 MOCJIENOBATEILHO BKIIIOUYEH-
HBIX MCTOYHMKa noctossHHON JJIC & u pmpoccenss MHAYKTUBHOCTH
L. AxTUBHOE CONpPOTUBNEHHE BCeil Nenu paBHO R. B MOMeHT
t =0 MHIYKTMBHOCTb [IPOCCENSI CKa4KOM YMEHBIUWJIM B 1 pa3s.

Haiit TOK B menm kxak QYHKIUIO BpeMeHM 1.

Ykxasanwue. IIpn ckaukoOGpa3HOM U3MEHEHMM WHAYKTHUBHO-
CTH TIONIHBIA MAarHUTHBIA IIOTOK (ITOTOKOCHEMJIEHUE) OCTaeTCs
HEU3MEHHBIM.

140



2349. Haiitm 3aKOH M3MEHEHUSA BO B,
MEHH TOKa, TEKYLUEro 4epe3 UHAYKTMBHOC:
L B cxeme (puc. 2.103) nocne 3aMbIKaHUA
wirodya K B MoMeHT £=0.

2350. B cxeme (puc. 2.104) U3BECTHBI
3C & wucrouHuka, CONpoOTHUBIEHUE R u
MHIYKTUBHOCTU KaTyuwiek L, m L,. BHyTpeH-
HEE CONPOTUBJICHUE MCTOYHMKA K COIIPOTHUB-
JICHUA KaTyluek npeHebpexumo manbl. Haii-
TU YCTAHOBMBIIIMECS TOKM B KaTYLIKax [OCTiE
3aMblkaHUs kiwo4da K.

2351, [IBa JJMHHBIX KOAKCHANbHBLIX CO-
JIEHOUAa ComepxaT n, WM #, BHUTKOB Ha
€VHULY JUIMHBI. BHYTpEHHUIl COJIEHOMJ,
AMEMNKA IUIOA/Ib TONEPEYHOIO CEYECHUS
S, 3amoJHEH MarHeTUKOM MPOHULAEMOCTU I.
HaiiTy B3aUMHYI0 HMHOYKTUBHOCTL COJIEHOM-
JOB B pacCue€Te Ha €AUHULY UX AJIMHbI.

2.352. BbruucianuTh B3aUMHYI0O WHJIYKTUB-
HOCTh JUIMHHOIO MNPSIMOrO MPOBOAiA U INPAMO-

6

Puc. 2.103

e N

{3

Puc. 2.14

YTOJILHO# paMKM cO cropoHaMu a B b. Pamka m npsAmoii 11poBoj
JexaT B OQHOM IUIOCKOCTH, IpudeM Omkailiiags K MPOBOAY

CTOpPOHa paMKH JIMHbI b napajiejibHa nmpoBoay M OTCTOUT OT HETO

Ha paccrosinue [.

2353. Onpenenuts B3aUMHYI0 HWHOYKTUBHOCTL TOPOMAAJIbHOM
KaTylllKi M T[IPOXOASAIIEr0o MO €€ OCh OECKOHEYHOIo [MpsAMOro
npoBoja. Karyuika uMeer npsaMOyrolbHOE CEYEHME, €€ BHYTPEHHMIA

pannyc a, BHemiHHil b. JInuHa CTOPOHBI MOMEPEYHOTO CEYEHHsE TO-
pa, napanienbHas NpoBOay, paBHa k. Ymcio BUTKOB KaTywku N.
CucreMa HaxOOUTCA B OJHOPO/IHOM MAarHETHKE MPOHMIIAEMOCTH M.

2.354. Ha noBepxHOCTb TOpa KBagpaTHOIO
CeYeHUsi DPABHOMEPHO HaBUTO N; BHTKOB
TOHKOM 1poBoJsioku. Ha 31y 06MOTKY B CBOIO
ouepeb HaBUTO N, BUTKOB, Kak IOKa3aHO Ha
puc. 2.105. Buyrpeunuit u BHCIIHMHA paguyChi

TOpa paBHBl a U b. HaiiTy B3avMHYI0 MHIYK-
TUBHOCTb 0Genx OOMOTOK.
2.355. JIBa KOHIIEHTPUYECKUX TOHKUX MPO-

BOZIHMKa B hopMe OKPYXHOCTEll ¢ paguycaMua
M b nexar B ogHoil miockoctd. mes B Bunay,

4yro a<< b, uaiitu:
a) U3 B3aUMHYI0 MHIYKTWBHOCTB;

L b -
' q

I

N, Ny
f

Puc. 2.105
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6) MarHMTHbIH IIOTOK “€pe3 MOBEPXHOCTh, HATAHYTYI0O HAa BHEIl-
HUA MPOBOAHMK, €CNU MO BHYTPEHHEMY NPOBOAHMKY Teder ToK [.
2356, [IBa OpMHAaKOBBIX KOHTYpa B BHJAE€ PaBHOCTOPOHHHX
TPeyroJIbHUKOB (M3 TOHKHX IIPOBOMOB C M3OJIALMENR) OIHOMA
CTOPOHOM COBMELIECHBI, & PAaCCTOSIHUE
MEXAY NPOTUBOIMONOXHBIMM BEPLIK-

=710
7 0 HaMU PAaBHO CTOPOHE TPEYTONbHUKOB.
WHIYyKTUBHOCTb KaXXIoro KOHTypalL.
! HaiiTu ux B3aUMHYIO HHAYKTMBHOCTb.

2357. Tok I Te4eT NO paMKe B

g  BUWIE KBaJpaTHOTO KOHTYpPa CO CTOPO-

HOiH a. HailTh MarHATHBIA TNOTOK

4yepes ToJyluiockocts P (puc. 2.106),

rpaHuiia Koropoii OO’ OTCTOUT OT

Onukadiineii CTOPOHbL paMKU  Ha

paccrosinue b. Tlosynnockocte P u
paMKa JIexaT B OfHOH IJIOCKOCTH.

Puc. 2.106 Ykasauue Bocnonbzosarhes

TEOpeMON B3auMHoOCTU: L, =L, .

2.358. meerca TOHKOE Koabuo paguyca a ¢ tokom I. Haiitu
HHEYKINIC MAarHUTHOrO MOJAA B IJIOCKOCTH KOJIbIA B TOYKE, Haxo[s-

meiica Ha pacCTOAHUM r OT €r0 LEHTpa, €CIn r >>a.
2.359. Hebonpuioi nunuuapu-

yeckuii MarHut M (puc. 2.107)
HAaXOmUTCA B ILEHTPE TOHKOM

KaTylIKd pajuyca @, COCTOslieil

u3 N putkoB, Karyluka noaxino-
Puc 2.107 yeHa K OaJUIMCTUYECKOMY Tralib-
saHoMetpy. Conporusienue Beei

1enyu pagHo R, HaliT MarHuTHbUA MOMEHT MArHUTA, €CIU 1IPU €0
yoaJIeHHM K3 KaTyluKd Yepe3 raabBaHOMETP MPOLUIO KOJIMYECTBO

JEKTPUYECTBA ¢.

2.360. Haiity npubnuxeHnyio Gopmylry 1J1si B3AMMHONR WHIYKTHB-
HOCTM JBYX TOHKMX BMTKOB OMMHAKOBOIO pajgUyca a, ecid OcCHu
BUTKOB COBITaRalOT, a UX IEHTPbI HAXOJATCA HPYr OT Apyra Ha
paccroanuy I, npuiem l>>a.

2361. meerca naBa HEMOABHXHBIX KOHTYpa C B3aHMHOI
WHAYKTUBHOCTBIO Ly,. B 0AHOM M3 KOHTYpPOB Hayalu U3MEHSATb TOK
10 3aKOHY [y = af, IIe @ — NOCTOsAHHadA, ¢ — BpemdA. Haiitu 3akoH
u3MeHenus: Toka I, () B OpyromM KOHTYpe, MHAYKTUBHOCTH KOTOPOIO
L, u conmporusieHue R. '
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2362. Karyuika UHYKTUBHOCTH L=

=20 MmeI'®r u  conporusieHuss R=1,0 Om M\
MOAKIIOYEHA K HMCTOYHMKY mnocrossHHoi JIIC

&=30B (puc. 2.108). [TapannenbHO KaTyLlIKe ;ﬁ.
BKJIIOYEHO CONPOTUEBJIEHME Ry=2,0 OM. Haiitu L
KOJIMYECTBO TEIUIOThI, KOTOpas BbIIEIMTCSA B

KaTylIKe Mocjie pa3MbikaHusa xmoda K. BHyrt- A '}5_
pEHHee CONPOTUBJIEHME UCTOYHMKA NpeHebpe-

KUMO Majio. Puc. 2.108

2363. Tok I Teyer nO AJIUHHOMY IIPAMO-
MY HPOBOAHHUKY KPYIJIOIO CEYECHMsl ¢ MarHMTHOH MNPOHULIGEMOCTBIO

p. HaifTH >HEprui0 MarHUTHOTO IIOJIf BHYTPH NPOBOja B pacyere
HA €IMHUILY €ro RJVHBbI.

2364. Ha top na Hedeppomarderuka HamotaHo N =500 BUTKOB
rnpoeona. Haiity 3SHEPrUi0 MarHUTHOrO [10JisA, €CJIM [pH  TOKE

I=20 A MarHuUTHBIIf TOTOK 4YEpe3 TMONEPevHOe Ce4YeHue Topa
d =1,0 MB6.

2.365. JKeses3Hblit ceplieUHUK, MMEKOIUMI (popMy TOpa ¢ KpYIJibiM
ceyeHueM pajuyca a =3,0 cMm, HeceT Ha ceGe oGMOTKy u3 N = 1000
BUTKOB, IO KOTOpoii teuer Tok I=10 A. Cpennuil paguyc ropa
b=32 cm. OueHUTH C NOMOLIBID puc., 2.89 MarHUTHYO SHEPIUIO B
CEpIIEYHHKE.

2.366. ToHkoe KOJIBIO U3 MAarHETHKA C IJIOLAJBIO MOIEPEYHOro

ceyeHusi § =5,0 cM? umeer cpenHuit inamerp d =30 cM u HECET Ha
cebe o6mMoTky M3 N =800 BuTkop. B KoJyblie chaenaHa mnonepeyHast
npopesb WMpuHbl b =20 MM. IIpy HEKOTOpPOM TOKE B OOMOTKE

MarHuTHass [POHMLAEMOCTh MarHetuka p=1400. TIpenebperas
paccesiHMEeM NOJIA Ha Kpasx 3a30pa, Haiitu:

a) OTHONICHWE MarHUTHOI SHEPIUM B 3a30PE€ M MarHETUKE;

6) WHAYKTUBHOCTb CHCTEMBI.

2367. KoakcuanbHbiit Kabelb COCTOUT M3 BHYTPEHHErO CIUIOLIIHO-
ro NMPoOBOJIHMKA pajvyca a4 M HapYXKHOI NMpPOBOAALLEH TOHKOCTEHHOM
TpyOku papuyca b. HailTu MHAYKTUBHOCTh €IMHUILI JJIMHBI Kabens
IUISA TOKOB JOCTATOYHO MaliOi 4acCTOThI, MPU KOTOPO#H pacnpenere-
HUE TOKa II0 CEYEHMK BHYTPEHHEINO TIPOBOJHUKA [IPAKTUYECKHU
paBHOMEpHO. Martepuan kabGenst HEMarHUTHBIN.

2368. [InuHHbIA UWWJIMHAP paauyca a U3 HEMarHUTHOTO
Matepuasna, 3apsaXEHHbII PaBHOMEDHO JI0 MOBEPXHOCTH, BpalllaeTcs

BOKpYr CBO€Wl OCH ¢ YIJIOBOH CKOpoCTbIO . Haiitu sHepruio
MAar{HMTHOTO MOJA Ha €ANMHUIY JJINHbI LWIWHADPA, €U JIMHEHHAasA

IJIOTHOCTL 3apsAia NMIUHAPa paBHA A.
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2369. Ilpyn xakoil HaMpPSXEHHOCTU 3JIEKTPUYECKOIO IOJIs B
BaKyyM€ IUIOTHOCTh 3HEPIUM 3TOIO 10Jis OyjaerT Takod e, Kak y
MarHMTHOTO TONsA ¢ UHOyKuueit B=1,0 Tn?

2370. ToHKOo€ paBHOMEPHO 3apsDKEHHOE KOJIbLIO pajguyca a =
=10 cM BpalllaeTcsi BOKPYI CBOE€H OCH C YDJIOBOM CKOPOCTBHIO
® =100 pag/c. HaiiTi OTHOLLEHME NIOTHOCTEH HEPIrUM MArHUTHOrO
U 3JIEKTPUUYECKOIO FOJIEl Ha OCU KONbLa B TOYKE, o*rcm_xmeﬁ oT
€ro 1eHTpa Ha paccrosinue [=a.

2371. Ucxonss W3 BbIPAXEHMs] A IUIOTHOCTY MAarHMTHOWH
SHEpruM, MOKa3aTh, YTO paboTa, 3aTpauyuBacMasd Ha HaMarHU4uBa-
HME eXUHUIIbl 00beMa Mapa- WIHM Aumamartetuka, 4 =-JB/2.

2.372. IIBe OAWHAKOBBIE KaTyllKW, Kaxpgas WHIYKTUBHOCTH L,
COE[IMHSAIOT a) MOCIENOBATENbHO, 6) napannenpHo. CuMTasg B3aUM-
HYI0 WHAYKTUBHOCTb KaTYILIEK IIpeHeOpexumo Majioi, HaiTti
MHAYKTUBHOCTb CHUCTEMBI B O0OMX Ciyuasx.

2.373. JIBe ONUMHAKOBbLIE KaTyLIKU, KaXaass WHAYKTUBHOCTH L,
COEIMHEHDBI IMOCIJIEIOBATEJIbHO U PaCIIONIOKEHbl Tak OJIM3KO APYr K
JPpYTY, YTO MarHUTHBINA ITOTOK O/IHOM KaTyIIKM ITOJIHOCTBIO NPOHHU-
3bIBAET, YCUIUBas, APYryro. HaliTu MHAYKTUBHOCTb CUCTEMbI U3 3TUX
IBYX KaTyllI€K.

2.374. IIBa conmeHOMZAa OQMHAKOBOM JIJIMHBI U MOYTH OJMHAKOBOrO
CEYEHUs BCTABIIEHbI OOUH B Apyroi. HaliTu vix B3aUMHYKO WHIYK-

TUBHOCTb, €CJIN X MHIAYKTUBHOCTU paBHbI Ll u LZ'

2375. [IBa OJIMHAKOBBIX KOaKCUAJIBHbIX KPYIOBbIX BHUTKa U3

CBEPXIIPOBOJAHMKA, KaXX[Abli MHAYKTMBHOCTH L, pacrc/OXeHbl Ha
GOJIBILIOM PacCTOAHUU JPYT OT Apyra. B Kax[IoM BUTKE B OJJHOM M
TOM K€ HanpaBJIeHMM Teder TOK I. BUTKM 3aTeM COBMECTUJIU.
Haiitu:

a) pe3syIbTUPYIOLLUMHK TOK I’ B KaXKJIOM BHUTKE;

6) MpupaieHue MarHUTHONH 3HEPTUM CHUCTEMBI.

2.376. Iloka3aTb, YTO MarHUTHasA SHEPTUS B3aUMOJCICTBUSA JABYX
KOHTYPOB ¢ TOKaMM B BaKyymMe€ MOET ObIThb IIpPEACTaBJ€HA Kak

W, = (1/k) f B,B,dV, e B, u B, — UHIYKIMA MarHUTHOIO IOJIsi
B 31eMeHTe o6beMa dV, co3naBaeMble OTAENBHO TOKAMHU ORHOIO U
JApYroro KOHTYpPOB.

2377. B nBYyX KpyIJibIX KOHTYpax C pagMycaMu a M b Tekyr
TokM I} u I,. LIeHTpPbI KOHTYPOB COBIAJAIOT, a Yroll MEXAY HuX
ocsaimu paBen ¥. HaliTm 3HEpruio B3auMOMAEHCTBUSI KOHTYDPOB, €CIIM
a<<b.

2.378. TIpocTpaHCTBO MEXAY NBYMS KOHUEHTPUYECKMMU METAJ-
JIMYECKMMM cepaMM  3anONHEHO cnabo HpOBOAsILEN Cpemoil ¢

YACNBHBIM  CONPOTUBIIEHUEM p U JAUJIEKTPUYECKONM MpPOHUILaE-
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MOCTbIO €. B HEKOTOpbIi MOMEHT 3apsji Ha BHYTPEHHeEW cgepe
paBeH ¢q. Haiitu:

a) cBsA3b MEXJy BEKTOpaMM IIIOTHOCTEH TOKOB CMEILCHUS H
TIPOBOAYMOCTY B KaXJ10#i TOYKE CpENbI;

6) TOK cMelleHuss B RaHHBIH MOMEHT 4Yepe3 MPOU3BOJIbHYIO
[IOBEPXHOCTb B Cpefie, OXBATbIBAIOLIYI0 BHYTPEHHIOIO cdepy.

2379. Ilnockuii KoHjaeHcaTop 06pa3oBaH AByMs AMCKaMM, MEXAY
KOTOPbIMHM HaxOAUTCA OAHOpOAHast cnabo mnpoBoAdllas cpefa.
KoHpeHcaTop 3apAfuiM ¥ OTKJIIOYMIIM OT MUCTOYHMKA HalpsKeHUA.
IIpeneGperass kpaeBbIMU 3ddeKkTaMu, MNOKa3aTb, YTO MardHUTHOE
MoJIE BHYTPM KOHJIEHCATOPa OTCYTCTBYET.

2.380. IT;mockuii BO3IYLIHBIA KOHAEHCATOP, TUIOLaAb KakA0i

I7IaCTUHbI KOTOporo § =100 ¢cM?, BKJIIOYEH TOCIENOBATENBHO B IIEMb
MEPEMEHHOT0 TOKa, HallTH aMmiIuTyRy HAIpsDKEHHOCTM 3JEKTpu4e-
CKOI'O TIOJII B KOHJEHCATOPE, €CJAM aMIUIUTya CMHYCOMIAJIbHO-

ro TOKa B mnpoBoaamux nposopax I, =1,0 MA M wyacroTa TOKa
w=16-10" ¢-L

2.381. ITpoctpaHCTBO Mexjy 00KJIafkaMM IMIOCKOIO KOHAEHCATO-
pa, uMeMMU (GOPMY KpYIJIbIX JIMCKOB, 3allOJIHEHO OQHOPOQHOM
cnabo npoBojsiniied cpefoit ¢ yAeJbHOW MNpPOBOAUMOCTHIO G U
JUIJIEKTPUYECKON MPOHULIAEMOCTBIC €. PaccrosiHue mexay obxiaf-
kamu d. TlpeHeGperas kpaeBbiMM 3(PdekramMu, HAWUTU HaIPAXKEH-

HOCTb MarHMTHOIO MNOJIA MEXAY o0KJIaiKaMU Ha paccToasHuu r OT
X OCH, €CJIM Ha KOHJEHCATOP IMOAaHO NEPEMEHHOE HaINpAXCHUE

U=U, coswt.

2382, IInuHHBIA TpAMOM  COJEHOWJ MWMEET n  BUTKOB Ha
equHMLY IMHBL Jlo Hemy Teuer mnepemeHHbid Tok I=1 sinw?.
Haiiti ns0THOCTb TOKa CMEIEHUA KaK (DYHKIUIO pacCTOSSHUA r OT
ocu coneHoupna. Paguyc cedyeHusi cosieHouja R.

2383, ToueyHbI 3apsAl ¢ JBIXKETCA C HEPEJSTUBUCTCKOMN
CKOpOCTbIO v =const. HaiiTn NJIOTHOCTL TOKa CMelleHusa j,, B
TOYKE, HaXOHsIUEHcA Ha pacCTOSAHUM r OT 3apsafa Ha IpPsMOIi:

a) COBNapaloNlleil C TpaekTopumeil 3apaaa;

6) NMepNeHAUKYJIAPHON TPAeKTOPUY U MPOXOAsILEI Yepe3 3apsl.

2384, JIge uacTulpbl, Macca KaXkAOW M3 KOTOpPbLIX pasHa m, a

3apsafibl ¢ W -qg, HABWKYTCA TIIO4 JEHCTBUEM 3JIEKTPUYECKOTO
INPUTAKEHUA 110 OKPYXHOCTH TaK, YTO COCHUHAIOIIas MX lpsAMas

Bpallla€TCs ¢ YIJIOBOM CKOpOCThIO . Haiitn mioTHoCTL TOKa
CMEILICHUS B IIEHTPE 3TOM CUCTEMBI.

2.385. ToueyHbIil 3apsAn ¢ JBUXKETCS C HEPENISATUBUCTCKOM
CKOPOCTBIO V = const. Bias nupkynaumio sekropa H no okpyxuocru
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(puc. 2.109), Haitru H B TOuke A Kak

YHKIMIO pafuyca-BEKTOpa T H CKOpO-
CTH Vv 3apspa.

2386. Hoka3aTbh ¢ MOMOILLBIO ypaBHe-
Huit Makcgenna, 4To:

a) nmepeMeHHOE BO BPEMEHM MarHuT-
HOE IIOJIE HE MOXKET CyulecTBOBaTh 0€3
SJIEKTPUYECKOTIO I10JIA;

0) ONHOPOMHOE SJIEKTPUUECKOE IOJIE

Puc. 2.109 HE MOXET CyLIECTBOBATh IIPH HaNW4uU
MEPEMEHHOI0 BO BPEMEHU MarHuTHOIO
nons.

2387. ITokasaTh, YTO W3 ypaBHEHMiII MakcBensa CIEHyeT 3aKOH
COXpaHEHUsl INIEKTPUYECKOro 3apspa: V-j=-3dp/dt.

2.388. IlokasaTtb, 41O ypaBHeHUsi Makceenna VxE=-3dB/dt un
V-B=0 aABAAIOTCA COBMECTUMBIMH, T.€. IEPBOE U3 HUX HeE
NPOTUBOPEYUT BTOPOMY.

2.389. B HexkOTOpO# 0051aCTU WHEPUMAIBHONM CHUCTEMBI OTCYETa
MMEETCA Bpalamleecs ¢ YriIoBOW CKOPOCTBIO ® MAarHMTHOE [OJIE,
WHIYKIMA KOTOoporo paBHa B. Hailitu VxE B 310it oGnacm Kak
(YHKIIMIO BEKTOPOB & U B.

2.390. B unepuuanpHoit K-cicTreMe OTCYETa UMEETCS OJHOPOIHOE
YHUCTO MAarHUTHOE. NOJIE ¢ MHAYKuMeit B. Haiitu HanpsKeHHOCTb
3NIEKTPUUECKOrO nong B K'-cucreme, KOTOpas ABUXKETCA ¢ HEPENATU-
BUCTCKOIM CKOPOCTBIO Vv OTHOCUTEIbHO K-cucrembl, nmpuyeM v.iB.
Jns pelueHUss 3TOr0 BOIPOCa PacCMOTPETb CUJIbI, AEHCTBYIOLLME Ha
BooGpaxkaeMbIil 3apsii B 00eMX cUCTEMax OTCHYETAa B MOMEHT, KOria
CKOPOCTb 3apsina B K'-cucreme paBHa HyJIO.

2391, Bonpluas muacrdHa u3 Hedeppomar-

HUTHOTO MeETaljla JABWXETCA €O  CKOPOCTBIO

1‘9 v =90 cM/c B OOHOPOJHOM MAarHMTHOM IIOJiE¢ C

uHAykuein B =50 MTn, kak ImokazaHO Ha

puc. 2.110. HaliTi NOBEPXHOCTHYIO IUIOTHOCTb

7 ONCKTPUYECKMX 3apAJ0B, BO3ZHUKAIOUIMX HA
[JIACTUHE BCJICACTBUE €€ JBUKEHUS.

2392, Bosnpluasa mjiacTMHa W3 OJHOPOHOrO

IMDJIEKTPUKA TIPOHMIAQEMOCTH € JBWXKETCA C

MOCTOSIHHOI HEPENSITUBUCTCKOR CKOPOCTH Vv B

OJHOPOAHOM MArHUTHOM NoJie ¢ MHAYKUueid B, kak moka3aHo Ha

puc. 2.110. HaiiT nosisipu3oBaHHOCTE P IM3/IEKTPUKA U HOBEPXHOC-

THYIO IUIOTHOCTb O’ CBS3aHHBIX 3apsjIOB.

2393. InvHHDBIA CIUTONIHON aJIIOMUHUEBLI LMJIMHADP paguyca

a=5,0 cM BpaljalOT BOKPYr €r0 OCHM B OJHOPOJHOM MarHUTHOM

Puc. 2.110
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none ¢ uHpyknueit B =10 MTm. YmioBas CcKOpPOCTb Bpalll€HUsA
w =45 pap/c, npudem @ 11B. IIpenebperasgs MarHUTHBIM MOJIEM
BO3HMKAIOLIMX 3apAf0B, HaMTH KX OOBEMHYI0O M IIOBEPXHOCTHYIO
MJIOTHOCTH.

2394. nvHHBIA WUIMHAP paauyca a U3 JU3JIEKTPHUKa IPOHMILA-

€MOCTH € BpaLAaeTcsi ¢ NOCTOAHHOMN YIJIOBOH CKOPOCTBIO @ BOKpYr
CBOEH OCHM BO BHELLHEM OQHOPOJHOM MarHUTHOM MOJIE€ ¢ MHAYKI(U-

eit B, npuuem o 't B. Haiitu:

a) NOJIAPU30BAaHHOCTb AMIEKTPUKA KaK (PYHKIHIO PacCTOSAHUA
ot ocu umnuHapa, P (r);

0) NOBEPXHOCTHbLIW CBA3AHHBLIA 3apax A’ Ha eAUHULY RIIMHBI
IUIIMHAPA.

2395. HepenaTMBUCTCKUI TOYEYHbIA 3apsiy g JBHXKETCA C
MOCTOSIHHOM ckopocTbio v. Haittu ¢ nmomoibio ¢opmys npeobpaso-
BaHMUA TOJIEH HHAYKUMAK B MarHUTHOIO M0JIA 3TOT0 3apAfa B
TOYKE, IOJIOKEHWE KOTOPOIl OTHOCUTEIIbHO 3apsjia ONpeAensiercs

PpajyCOM-BEKTOPOM I.

2.396. IToka3aTe ¢ nnoMoiubio opmys (2.61): €cin B MHEpLXATlb-
HOIi K-cucTemMe OTcYeTa MMEETCA TOMBKO JIEKTPUYECKOE MIIM TOJIBKO
MarHMTHOE I10JI€, TO B JIKOOK [Apyro#i muHepumaibHOM K'-cucreme
OyIyT CYIIECTBOBaTh KaK JJIEKTPMYECKOE, TAaK W MarHMTHOE MOJIE

onpHOBpeMeHHO, npuyem E’1B’.
2397. imeetcss JUIMHHBIA  NpAMOl  NPOBOOHUK €  TOKOM

I=10 A. Haiitn 3apsan A’ Ha cAUHULY RJIMHBI HPOBOJHMKA U
COOTBETCTBYIOLIIEE HHUCIIO IEKTPOHUB, 00ECIIEYMBAIOLIUX 3TOT 3apsj,
B CHCTEME OTCYETA, [ABMXYIIEHCHA CO CKOPOCTbIO Uu,=1,0 Mfc BROIB
IIPOBOHUKA B HanpapjieHUM Toxa [I.

2398. B unepnuanphoii K-cucteMe MMeEETCsi TOJIBKO MEKTpUUee-
KOe mnone ¢ HanpskeHHOCTbIo B =a(xi+yj)/(x?+y?), me a -
NOCTOsIHHast, i U j — opTht oced x wu y. Haitrm uupyxuuio B’
MarHMTHOIO 110711 B K'-CUCTEMeE, KOTOpasi NBUXKETCA OTHOCHTE/IBHO
K-cucremMbl ¢ HEPENSITUBUCTCKOM MOCTOAHHOU cKopocrbio v=vk,
k — opr ocu z. CumraTb, YTO OCh 2z’ cOBHagaeT ¢ ochlo z. Kakoi
BUJIT UMeeT nojyie B’ ?

2.399. Y6enutbes, uto opmyibl nipeobpasosanus (2.6u) caeayor
u3 ¢opmyn (2.6K) npu vy<<c.

2.400. B unepuunanbHoit K-crcreMe MMEETCS TOJIBKO OZHOPOINHOE

MEKTPUHECKOE TOJIC ¢ HANPsKeHHOCTLIO E =8 kB/M. Haiitu Monynb
U HaNpaBJIEHUE:

a) Bekropa B’; 6) sekropa B’
B K'-cucreme, aBuwxyuieiics Mo OTHOWIEHUIO K K-cucreMe ¢ Mo-
CTOAHHOM CKOpPOCTBIO Vv IO yrimoM o =45° k sektopy B. CkopocTb
K'-cucremnr B =0,60 ckopoctu ceera.
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2.401, Pemmnth 3ajayy, OTIMYAIOLLYIOCA OT MPEAbIAYLUEH JHIIbL
TeM, 4TO0 B K-cucreme mMeeTcsi HE 3JIEKTPUYECKOE, a MarHMTHOE
none ¢ uugykuueid B =08 Tx.

2.402. Yoenutbca ¢ moMomipio Gopmys npeobpasoBaHus (2.6k)
B MHBAapMAHTHOCTM CJIEAYIOUIMX BEIUYUH:

a) EB; 6) E2-c?B%

2403. B wuHepuuanbHOi K-cuctemMe OTCYeTa UMEETCA [Ba
OQHOPOAHBIX B3aMMHO HEPHNEHAMKYJSIPHBIX HOJIA: 3JIEKTPUYECKOE

HanpspkeHHOCTH E =40 xB/M ¥ MarHurtHoe ¢ uHgykuueid B =0,20 MTx.

Haiftu HanpspkenHocts E'  (wnu unpykumio B') mona B TOM
K'-cucreme orcyera, rae HaGMIOZACTCs TOJIBKO OJHO MOJE (MEKTPHU-
YEeCKOE MJIM MarHuTHOE).

Y xa3aHue Bocnonb3osaThCsi MHBapUaHTaMU TIOJIA.

2.404. TouyeuHblil 3apsifi ¢ ABUXETCSI PaBHOMEPHO W INPAMOJIU-
HEMHO C PpENSITUBUCTCKON CKOPOCTBHIO, COCTaBNsAIOINEH P-yacTb

ckopoctu cBera (B = v/c). Halitu HanpsixxeHHOCTb B 3NIEKTPUYECKOTO
TIONsl 9TOrO 3apsiia B TOYKE, PajnyC-BEKTOP KOTOPOM OTHOCHUTEJILHO

3apsAfa paBeH I M COCTaBJISIET yroll ¥ ¢ BEKTOPOM €ro CKOpPOCTH.

2.7. [iBMaeHHe 3APSHKEHHBIX $aCTHH
B 3JIEKTPHYECKOM M MATrHMTHOM NOJAX

® Cuna JlopeHua:

F=qB+q{vB]. (2.7a)
© VpaBHeHHe ABYMXEHMS PEJATHBHCTCKONM 4acTHLb:
d myv
— ————=F. (2.76)
dt /1 — (D/E)Z
® Ilepuon o6pallieHus 3apsKEHHON YacTULbl B OJHOPOIHOM MArHMTHOM moJe:
T=2nm/qB, (2.78)

e m, — pelATHBUCTCKaA Macca 4YacTuubi, m,=mjy1-(vfc).

® BeraTpoHHOE YC/IOBHE — YCIOBHE ABHKEHHS IEKTPOHA MO KpYTOBOH op6uTE
B Gerarpoue:

B,= % (B, @)

rae B, — MHAyKuUMA MarHMUTHOro nojsa Ha opGute, (B) — cpeaHee 3HaucHue
MHOYKUUN BHYTPH OpOUTHIL

2.405. B MoMeHT t=0 M3 ORHOM MJIACTHHBI TIJIOCKOTO KOHAEHCA-
TOpa BbUICTENI 3JIEKTPOH C MPEHEOPEXUMO Mol  CKOPOCTBIO.

Mexgy nnacTMHaMu NPUIIOXKEHO YCKOpsoliee Hanpsxenue U =et,
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rae € =100 B/c. Paccrosnue Mexnay rmuactuHamu I =50 cM. C kakoi
CKOPOCTBIO 3JIEKTPOH MOMJIETUT K NPOTUBOIOJIOXKHOM miacTuHe?
2.406. TIpOTOH, YCKOpEHHbI pa3HOCTBO mnoreHuuanos U,
onajgaerT B MOMEHT t=0 B OJHOPOZHOE 3JIEKTPUYECKOE I10J1€
IJIOCKOTO KOHJEHCATOpa, MVIMHA IJIACTMH KOTOpPOrO B HAaNpaBJICHUH
OBIDKEHMST paBHa [. HanpsokeHHOCTb IONsT MEHSAETCS BO BPEMEHU
kak E=et, rne € — mocroaHHasA. Cuurass NPOTOH HEPENATHBUCT-
CKMM, HaWTH YIrojl MEXJAy HalnpaBleHUAMM €ro ABMXKEHUA [0 U
nocjye mnposnera koHaeHcaropa. KpaesbimMu 3¢dekramu npenedpeyb.
2.407. Yacruia ¢ yaeabHBIM 3apsioM ¢[/m ABUXETCS NPAMONH-
HEWHO IMOJ AENCTBUEM 3JIEKTPUYECKOrO roiyisi E=E,-ex, rae € —
MOJIOKUTENIbHAS TIOCTOSIHHASA, X — pPacCTOSIHUE OT TOYKH, B xompoﬁ
YacTHLa NePBOHAYAIILHO I10KOMJIACE. Haiitu paccTosHume, IpOIiEeH-

HOE YacTulell [0 OCTaHOBKH.
2.408. DJIeKTPOH HAYMHAET JBUrAaTbCA B OHOPOHOM 3JIEKTpUYEC-

KOM MoJie HanpspkeHHocty E =10 kBfcm. Yepes CKOJILKO BpEMEHU
NocJie Hayasna ABMKEHUS KMHETMYECKas SHEPTUA 3JEKTPOHA CTaHET
paBHO# €ro 3HEepruu Mokos?

2.409. PensATUBUCTCKMIA IPOTOH B MOMEHT t=0 BieTen CO
CKOPOCTBIO V, B 0071aCTh, THE WMEETCA IONEPEYHOE ONHOPOHOE
3JIEKTPUYECKOE TMojie HanpspkeHHocTH B, npuyem v, L E. Hzina
3aBUCHUMOCTb OT BPEMEHU yrina ¥ MexJIy CKOPOCTbI v NpOTOHa U
TIEPBOHAYAJIbHLIM HaMpPABJIIEHUEM ETO JIBUKEHUS.

2.410. ITpoTOH, YCKOpPEHHBIH pa3-
HOCTBIO moteHuuanos U =500 kB,
NIPOJIETAET TMOTIEPEYHOE OFHOPOHOE
MarHuTHOE I10Jie ¢ UHAyKuueit B =
=0,51 Ta. Tomuwmua obnactyu ¢
noneM d =10 cM (puc. 2.111). Haiitu
yron ¢ OTKJIOHEHHUS IPOTOHA OT
II€pPBOHAYaJIbHOTO HANPaBJIEHUsA JBU-
KeHu. Puc. 2111

2.411. 3apspkeHHas 4JacTUla IBU-

XKETcs MO OKPY)XXHOCTH pagMyca r =

=100 MM B OOHOPOOHOM MAarHUTHOM TIIOJIE C HUHAyKUueir B =
=10,0 MTnn. HailiTu ee ckopocTs M IHepuon oOpalueHus, eciu
YacTULIEN SABJISETCA:

a) HEPENATUBUCTCKUI IPOTOH; 0) PENATHUBUCTCKUMN 3IICKTPOH.

2412, JIna KakuX 3HA4YEHMII KMHETUYECKONH SHEPrud MepUox
obpallleHus 3JIEKTPOHA M IPOTOHA B OJHOPOAHOM MarHMUTHOM [I0JIE
Ha n=10% OGonplue nepuoga ux OOpalllCHUs IPU HEPENATUBUCT-
CKUX CKOpOCTAX?
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2.413. DyeKTOH, YCKOPEHHbIi pa3HOCTbIO mnoreHuuanos U=
=1,0 kB, apwxkercs B OJHOPOAHOM MAarHMTHOM IIOJIEé MO YIJIOM
«=30° k Bexkropy B, Momgynb koroporo B =29 mMTn. Haittu wmar
BHHTOBOl TPaEKTOPUHU 3JIEKTPOHA.

2.414. Cnabo pacxopAIMnCs My4OK HEPEHAATUBUCTCKUX 3aPsKEH-
HbIX YaCTHIl, YCKOPEHHbIX Pa3HOCTbIO MOTEHIMaNOB U, BbIXOAUT U3
TOYKH A BRONbL OCH MpsAMOro coseHoupa. ITydok okycupyercs Ha
paccTossHUM | OT TOYKU A OPM JABYX IOCIIENOBATEJILHBIX 3HAYEHMAX
MHIYKUMUM MarHuTHOro mnosns, B, u B,. Haiitu ynenbublii 3apsj
g/m w4acrtui,.

2415. U3 Touku A, nexamieii Ha ocu NPAMOro COJIEHOMAA,
BbUICTACT HEPENSATUBUCTCKUI 3JIEKTPOH CO CKOPOCTBIO U TOJ YITIOM
a Kk ocu. MHoykuua marHutHoro nona B. Haiitu paccrosinue r
OT OCH [0 TOYKHM MONaJaHUs ITEKTPOHA HA KPaH, PaclOJIOXECHHBbIi
MEPIEHANKYIISIPHO OCH Ha pacCTOsTHUU [ OT TOYKM A.

2.416. C moBepxXxHOCTH LMJIMHAPHUYECKOIO IPOBOjA paguyca a,
[0 KOTOPOMY TEYET IMOCTOAHHLIN TOK I, BBIIETAET O3JIEKTPOH C
Ha4yaJbHOH  CKOPOCTBIO  U,, TMEPNEHAMUKYISPHONA MOBEPXHOCTU
nposopga. Ha kakoe MakCUMaJIbHOE PacCTOSTHUE YIAIMTCA 37IEKTPOH
OT OCH NpPOBOAA, MPEXJiEe YEM MOBEPHYTH OOPATHO MOJ ACHCTBUEM
MarHuTHOIO MoJA TOKa?

2417. HepensatuBuCTCKasgs 3aps-
KEHHas 4YacTULA I[IPOJIETAET 3JIEK-
TPUYECKOE MOJIE LUIUHIPUYECKOTO
KOHJIEHCATOpa M 3aTeM TMOMNajaeT B
OIHOPOJHOE MONEPEYHOE MarHUTHOE
nosie ¢ uHAyKuued B (puc. 2.112). B
KOHIEHCATOPE YaCTHU1la JBUXKETCS IO
Ayre OKPYXHOCTH, B MAarHUTHOM
Nosie — TI0 MOJYOKPY>KHOCTU pajiny-
ca r. PasHOCTb NOTEHUUAJIOB Ha

Puc. 2.112 koHjencarope U, paauycbl OOKIJIANOK

a u b, npuueM a<b. Haiitu cko-

y POCTb YacCTUIbl U €€ YAEJbHbIN 3apsn q/m.
£hg . 2.418. N3 nayana kooppgunHat O obnac-

TH, € CO3[aHbl OJHOPOJIHbIE NapajuIelib-

HbIE OCH Yy ODJICKTPUYECKOC U MAarHUTHOE

TOJIA C HANPSDKEHHOCTbIO E M MHAyKIuei

B (puc. 2.113), BbUIETaCT B HANpPaBJICHUU

OCH X HEPEIATUBUCTCKAsK YACTULA C Y/IENb-

z HbIM 3apAlNoOM ¢/m W Ha4aJbHOH CKO-
Puc. 2.113 pocrbio v,. Haiitu:
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a) KOOpPAMHATY Y, YacTULbI B MOMEHT, KOIa OHa n-ii pa3
nepeceyeT och y;
6) yron a MeXHy CKOPOCTBIO 4YacCTHUIbI U OCBIO ¥y B 3TOT

MOMEHT.
2.419. ¥Y3kuii TydyOK OMMHAKOBBIX HWOHOB C YAENbHBIM 3apsjioM

q/m, VMEOUIUX pasTUYHBIE CKOPOCTH, BXOAUT B TO4Yke O (CM.
puc. 2.113) B o6Gnacte, e co3MaHbl OAHOPOALbIE I1ApalJIENbHbIC
JNEKTPUHCCKOE H. MArHUTHOE TIOJIA € HANpsXeHHOCTbIo E n
udykuued B, FlainipasiacHue nmydka B TOUKE O COBHAJLAET € OCLIC
x. Ha paccrostnuy | OT TOukM O HaxOUWTCs [UIOCKHH 3Kpam,
OPUEHTHPOBAHHBLIN repricHaukynspuo ocu x. Haiitu ypaBHenue
cneta MoHOB Ha 3kpade. TTokasark, 4To UIpH z << 310 — ypaBHEH-
ne nap4dbosibl.

2.420. TIy4ox HEpeNsTUBHCTCKMX  IIDOTOHOB  [IPOXoAUT, HE
OTKNOHSSICL, uYepes obnacTh, B KOTOPOH CO3IaHBLI  OfHOPORHLIE
MOTIEPCYHBIC  BIAWMHO  MEPHEHAUKYNASPHRIE  JJICKTPUYECKOE W
marsutioe mons ¢ E=120 gkB/M u B =50 MTn. 3areM 1ydox
TONajaeT Ha 3a3eMIICHHYI) MulIeHb, HaliTy oy, ¢ KOTOPOR MyvoK
JCHCTBYET HA MMUUICHD, €Ciu TOK B nyuke [=0,80 mA.

2421, HepensiTuBUCTCKUE TIPOTOHBI ABLOKYTCS IPSAMOJIMHCHHO B
ofnactu, Me CO3aHLI ONHOPOIHBIE BIAAMHO HCPICHAUKYIAPHLIE
JNCKTPUYHECKOE M MarHuTHoe 11o5id ¢ E=40 kBM u B =50 MTn.
Tpaekropusa HPOTOHOB JIEXMT B WIOCKocTH xz  (puc. 2.114) u
cocrapnsAer yroii ¢ =30° ¢ ocpio x. HafiTu piar suHTOBO#R JIMHMY,
0 KOTOPOil  OyHyT JBUIratbCsd TIPOTOHLI IOCJAC BBIKJIIOYEHUS
IEKTPUYECKOTO TIOJA.

Q. \
¥ AT\ o

Puc. 2.114 Puc. 2.115

2.422. TIy40K HCPENATABUCTCKMX 3aPSDKEHHBIX YaCTHIL TIPOXOIMT,

He OTKJIOHSSICh, Yepe3 obnacth 4 (puc. 2.115), B KOTOPOil CO3RAHbI
NIONEPEYHbIC  B3aUMHO [EPTICHAMKYJISIPHBIE  JJNICKTPUYECKOE U

MarHMTHOE [OJIsi C HANPsSDKEHHOCTLIO E u unaykumeir B. Ecnn
MarHuTHOE 1I0JI€ BBIKJIIOYHUTh, CA€A IMydKa Ha 3KpaHe 3 CMelaeTcs
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Ha Ax. 3Has paccTrossHMA & U b, HalTH yAENbHBIA 3apsan q/m
YacTHIL.

2.423. Yactuua ¢ yaenbHbIM 3apsafoM ¢/m ABMKeTcs B 0byacTu,
I7Ie CO3/1aHbl OJJHOPOAHDbIE B3aMMHO MEPIEHAVKYJIsIPHBIE JIEKTpU4ie-
CKO€ M MAarHuTHOE II0JIA C HalpPsXKEeH-
Hocteio E um ungykumeir B (puc. 2.116). B
MoMeHT =0 4yacTuila Haxoaujdach B
Touke O W HMENa HYJIEBYK CKOPOCTbD.
Haiitu 111 HEPENATUBUCTCKOIO Cirydas:

a) 3aKOH [BW)KEHMA dYacTullbl x(f) u
y(H; Kakoii BHA MMEET TPAEKTOpUS;

6) [MUMHY ydacTka TPaeKTOpUM MEXIY
AByMs OIIMDKaIIMMU TOYKaMU, B KOTOPBIX
CKOpPOCTBH 4acCTUIbl O0paIlaeTcs B HYJIb;

B) CpEAHEEe 3HA4YECHHME NPOEKIUU CKO-
pocTy dYacTMIlbl Ha Ocb x (npeiidoByio
CKOpPOCTB).

2.424. CucremMa COCTOUT M3 JJIMHHOIO LMJIMHAPUYECKOIO aHONA
paguyca 4@ M KOAaKCHUaJIbHOTO C HHUM IUJIMHJAPUYECKOro KaToja
panuyca b (b<a). Ha ocm cucteMbl uMeercs HUTh C TOKOM HaKaja
I, cO3[a0IUM B OKPYXAHIEM NPOCTPAHCTBE MAarHUTHOE [IOJIE,
Haiitu HaMMeHbUIYI0 pa3HOCTb IMOTEHHUMANOB MEXAY KaToiAOM U
aHOMOM, NpU KOTOPOH TEPMOIJIEKTPOHDLI, MOKUAAIOUIME KaToja 0e3
HayaJbHOH CKOpPOCTU, HAYHYT JOCTUraTh aHOMA.

2425, MarseTpoH — 310 npubop, COCTOsIUMN U3 HUTA HaKala
panuyca a4 M KOaKCMaJIbHOTO IMJIMHAPUYECKOrO aHojAa pajguyca b,
KOTOpbIE HAaXOAATCA B OJHOPOJAHOM MAarHUTHOM II0Jie, Mapaljielib-
HOM HMTH. MeXAy HHUTBIO M aHOAOM TMPUIJIOKCHA YCKOPSIOLLas
pa3HOCTb nMoreHuManoB U. HalTu 3HaueHUE MUHAYKIIUM MArHUTHOTO
10Jisi, NPA KOTOPOM 3JIEKTPOHBI, BbUIETAIOLIMAE C HYJIEBOM Ha4daslb-
HOU CKOPOCTBIO M3 HUTHU, OyAyT JOCTUIaTh AHOMA.

2.426. 3apsbkeHHast 4acTUIA C  YAENbHLIM  3apsaaoM  gfm
HayuMHaeT [ABUraTbcA B 06JacTH, TIJIe CO3[aHbl OJHOPOJHbIE
B3aMMHO NEPNEHAUKYNSIPHbIE 3JIEKTPUYECKOE KW MAaTHUTHOE IIOJIsl.
MarHuTHOE noJie NMOCTOSTHHO U MMEET MHAYKUUIO B, anexrpuyeckoe
K€ MEHsAETCA BO BpeMeHu Kak E=E cosw?, 1€ o =gB/m. Haiitu

JUJIsT HEPEJISITUBUCTCKOIO CIIydasl 3aKOH JBIDKEHUsI 4JacTulbl x(f) u
y(®, ecim B MOMEHT t=0 OHa Haxogwiacb B Touke O (cM.
puc. 2.116). Kakoii nmpuMepHO BHJ MMEET TPACKTOPUS HaCTHUIbI?
2.427. Yacrota reHeparopa UMKIOTpOHa v =10 MIm. Haiitn
9pPEKTUBHOE YCKOPSAIOIIEE HANPSDKEHHE Ha €ro JyaHTtax, Ipu
KOTOPOM pacCTOAHUE MEXAY COCEHMMH TPAEKTOPUSIMU MPOTOHOB

paguyca r=0,5 M He MeHbie YeM Ar=1,0 cM.

Puc. 2.116

152



2.428. IIpoTOHBI YCKOPSIIOTCSI B IMKJIOTpOHE, MakcuMasibHbIA
paguyc KpUBM3HBI uX Tpaextopum r =50 cM. Haittu:

a) KMHETUYECKYI0 SHEPIHIO IPOTOHOB B KOHIIE YCKOPEHMSA, €CIIU
MHAYKUUS MardUTHOTO MOonsA B HUKIOTpoHE B =10 Ta;

6) MMUHUMAJIBHYI0O 4acTOTy TI€HepaTopa LMKJIOTPOHA, HpHU
KOTOPO#l B KOHIIE YCKOPEHHS MPOTOHbI OYAYT MMETb KHHETHYECKYIO
sHepruio K =20 MsB.

2.429. OQHOKpaTHO WOHM3UpPOBaHHbIC MOHbLI He® yckopsAOT B
LUKJIOTPOHE TaK, YTO MaKCHMMAJbHbIA paauyc OpOUTHI T =60 cM.
YactoTta re”eparopa IMKIOTpoHa v =10,0 MI'm, 3¢dexTuBHOE
yCKOpsIOIIiee HanpsikeHue Mexy gyaHtamn U = 50 kB. [Ipene6peras
3a30pOM MEXIY HAyaHTaMH, HailTu:

a) HOJIHOE BpEMs IpOLecca YCKOPEHMsl UOHA,;

6) npubnuKEHHOE 3HaYeHUe MyTH, NMPOHAEHHOr0 HOHOM 3a BEChb
[IUKIJI YCKOPECHUS.

2.430. Tak kak nepuojx OOpallieHUs 3JEKTPOHOB B OLHOPOJAHOM

MarHUTHOM M0JIE C POCTOM JHEPruM OBICTPO YBENMYMUBAETCA, LIUK-
JIOTPOH OKa3bIBAETCSA HENPUTIOHBIM
U X YCKOpeHMs. DTOT HeRoCTa-
TOK YCTPAHSETCA B MUKDOMpPOHE
(puc. 2.117), rne u3MeHEHUEe NMEPUO-
na obpanieHusi snexkrpoHa AT pe-
JIAal0T KpaTHBIM IIEPUONYy YCKOPsi-
omiero monss  T,. Ckonbko pa3s
9JICKTPOHY HEOOXOmuMO  MPOiiTu
yepe3 YCKOPSIIOIIUA  MPOMEXYTOK
MUKPOTPOHa, dYTOObI mnpuobpectu
sHepruio W=4,6 MaB, ecnom AT=
=T,, VHIYKLIst MarHUTHOrO IOJIs
B =107 MmTn u 4acrota ycKopsoLIe-
ro nojas v =3000 MI'y?

2431, Yro6bl B UMKIOTPOHE HE BO3HUKAJlla pacCTpOiKa,
CBsI3aHHAsA C M3MEHEHHUEM Mepuoja oOpallleHUusi 4YacTUUbI TNpHU
BO3pacTaHUU €€ 3HEPTUM, MENJICHHO W3MEHSIOT (MOXYyJIHpPYIOT)
4acTOTy yCKopsmouiero nosus. [To kakoMy 3akOHY Hajio M3MEHATb 3TY
4acToTy w (f), €CIM WHAOYKUUs MAarHUTHONO I0Jiss paBHa B n
yacTMLa Inpuobperaer 3a omuH oGopor sHepruio AW? Bapap
4acTUIBI ¢, Macca .

2.432. Yactuna ¢ yaenbHbIM 3apsioM ¢/m HaXOQUTCH BHYTPH
COJICHOMAA KpYIJIONO CEYeHUS] Ha PpacCTOSIHUM F OT ero ocu. B
OOMOTKE BKIOYWJIM TOK, M WHIYKIMA MAarHUTHOIO MOJsA CTaja
paBHOW B. HaiiTu CKOpOCTH 4YacTUlibl M PafUMyC KPUBU3HBI €€

Puc. 2.117
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TPAEKTOPUM, €CJIM 3a BPEMsl HapacTaHHsA TOKa B COJIEHOUJE €€
CMEUICHME TIPEHEOPEXKUMO Maslo.

2.433. B OcrarpoHe MAarHMTHbIA IIOTOK BHYTPU PaBHOBECHOMH
opbutbl paguyca r =25 cM BO3pacTaer 3a BpPEMs YCKOPEHUA
MPaKTHYECKM C MOCTOSHHOM ckopoctbio & =50 B6/c. Ilpu s1O0M
IJIEKTPOHbI MpuOOpeTaloT 3Hepruio W=25 MaB. Haiitu uucno
000OpOTOB, COBEPUIEHHBIX 3JIGKTPOHOM 32 BpeMs YCKOpeHUsl, W
COOTBETCTBYIOLLIEE 3HAYEHUE IMPOMJCHHOIO UM ITyTH.

2.434. IokasaTh, YTO 3JCKTPOHbLI B OeraTpole OyayT ABMUTaTbLCH
0 Kpyropoii opbuTe MOCTOAHHOIO paauyca HIpPHM  YyCJIOBAU, HYTO
MHAYKIMA MarHUTHOTO MOJIA Ha OpOMTE paBHa IONIOBUHE CPEIHErD
3HAYEHUs] WHIYKIMU TOJIsE BHYTPU opOuThl (GCTATPOHHOE yCnoBue).

2.435. Haiitu ‘¢ nomMomplo OeTaTpOHHOTO YCIOBUS  pajnyc
KpPYropoi opOUTbl 2JIEKTpOHA, 3HAd 3aBUCMMOCThL  MHAYKUHU
MAarHuTHOTO 110Ji# OT paccTossHus 7 o0 ocu rnosta. Pacemorpern
3TOT BOMPOC HA NpPUMEpPE TNONA B=Bo-ar2, rme By u a — mojo-
SKUTEJIbHBIE MOCTOSIHHBIE. .

2.436. ITokasarh ¢ MNOMOLIBIO OETATPOHHOIO YCJIOBUS, HYTO
HalNpsDKEHHOCTh BUXPEBOIO  JJICKTPUYECKOrO Mossi B GeraTpoHc
MMEET DKCTPEMYM Ha paBHOBECHOIT opbuTe.

2.437. B GeraTpoHE MHOYKI M MarHATHOIO [0J1A Ha PaBHOBCCHOM
opbure pampmyca r=20 cM wu3MeHsdeTcs 3a Bpemst At =1,0 mc
MPAKTUYECKU C MOCTOAHHON CKOPOCTbIO OT Hynsa o B=0,40 Tn.
HaiiTi 3Hepruio, npuodOpeTacMyio 371EKTPOHOM 3a KAXKABLIA 000poT.

2.438. Muaykuus MarHuTHOrO NoJjisi B 6CTaTPpOHE Ha PaBHOBECHOIH
opbute paguyca r M3MEHAETCA 3a BPEMsi YCKOpeHUs OT HyJs 1o B
MPAaKTUYECKU C MOCTOSSHHOU ckopocThbr., Cuntass HayallbHYIO
CKOpPOCTh 3JIEKTPOHA PaBHOU HYJI, HaWTU:

a) 3HEPruro, NPUOOPETEHHYIO 3JIEKTPOHOM 3a ITO BpeMs;

6) COOTBETCTBYIOLLEE 3HAYEHUE NPONAEHHOIO INECKTPOHOM IIYTH,
CCNIM BpPEMA YCKOPEHHs PABHO Af.
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Yactp 3

KOJIEBAHHMA U BOJIHBI

3.1. Mexanymdyeckue KosieOaHus
® VpasHeHue rapMOHHYECKMX KoJeGaHUWil U ero peuieHue:
f+w§x=0, x=acos(wyt+a) (31a)

rie w, — coGCTBeHHas YacToTa KojeGaHMi.

® VpasHeHHe 3aTYXalOUIMX KOJeGaHMH M ero pelleHue:
. .2 _
F+2Bx+wgx=0, x=ag,eP cos(wr+a), (316)

e § — koapduuMeHT 3arTyXaHud, @ - 4acToTa 3aTyXalllMX KojeGaHMi:
= ‘/m: - p? (3.18)

® JlorapumMudeckuil 1eKpeMeHT 3aTyXaHus A u gobportHocTh Q!

A=8T, Q==x1i, @3.17)
me T=2n/w — nepuoj 3aTyxamiliux KoneGanui.
® VpaBHeHHe BBLIHYXIEHHBIX K0JIeGaHMNl M €ro yCTaHOBMBIUEECH pElLEHHE:
f#2ﬂf+m:x=j;,coswt, x=acos(wt- ), (3.1n)
e
PR N L (B3e)
2 202 2 2 2 @?
(@ - 0°) +4Pp* 0 W~ ®

® MakcnMyM aMIUIMTYfibl CMeELIeHNs AOCTHracTCca IIpH

@y =05 - 2. (33x)

3.1. Touyka coBepiaer KojebGaHMA BHOIbL OCU x 1o 3aKOHY
x=Acos(wt-n/4). IToctponts NpuMepHLIC IpaduKH:

a) CMELIEHUSA X, MPOEKLMU CKOPOCTH U, M NPOEKUMH YCKOPEHUS
a, Kak ¢yHKIHA BpeMmeHu t

6) mpoexuuii ckopocT v (x) M YCKOpeHHs a,(x).
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3.2. Hekotopass TO4YKa [BWXETCA BAOJIbL OCHM X [0 3aKOHY
x=Asin? (ot - n/4). Haiitu:

a) aMIUIMTYAy W nepuop kojneGaHuif; n306pasuth rpaguk  x(1);

0) MPOEKIUIO CKOPOCTM VU, KakK (PYHKIUIO KOOPAMHATBI  X;
n300pa3uth rpadux v, (x).

33. Touka coBepIilaeT rapMOHUYECKUE KOJeGaHMUSA IO 3aKOHY
x=Acoswt+Bsinwt, e A, B m ® — nocroadnsie. Haiitu
aMIUIATYTy @ 3THUX KoJebGaHmil.

3.4. YacTuiia COBEpIIAET TrapMOHUYECKHME KonebaHUs BJOJIb OCH
X OKOJO MOJOXeHust pasHoBecuss x=0. Yacrora koneGaHmi
® =4,00c7!. B HEKOTOPBIt MOMEHT KOOPAMHATA YACTUILbI Xy =25,0cm
U €€ CKOpOCTb v, , =100 cM/c. Hailt KOOpAMHATY X M CKOPOCTb U,
yactuibl 4epe3 t=2,40 ¢ mocne 3TOr0 MOMEHTA.

3.5. Haiitn KpyroByio 4YacTOTy U aMIJIUTYAy TapMOHUYECKMX
KOJIEGaHUI YaCTUIBI, €CJIM Ha PAaCCTOSHUAX X; M X, OT IOJNOXEHUS
paBHOBECHUS €€ CKOPOCTb paBHa U; U U,.

3.6. Touka cOBEpIIAET TapMOHUYECKUE KOneOGaHUA  BIOJb
HekoTopoii npsamoit ¢  mepuomom T=0,60c u amIauTygoii
a =10,0 cM. Haiftu cpejHIOI0 CKOPOCThH TOYKU 3a BpPEMS, B TEYEHME
KOTOpOro OHa MpPOXOAUT HYyThb af2:

a) M3 KpalHEro IOJIOXKEHUS;

6) M3 MOJNOXEHUS PAaBHOBECUS.

3.7. Haiitu rpaduyecku ammiuutyny A xonebaHUH, KOTOpbIE
BO3HUKAIOT TIPU CIOXEHUU CIEAYIOLIUX KOJIEGaHUIA:

a) x;=30cos(wt+n/3), x,=80sin(wi+mn/6);

6) x;=3,0cos wt, x,=50cos(wt+mn/4), x;=60sinw?.

3.8. Toyka yyacTByeT ONHOBPEMEHHO B [BYX KOJIEGAHMSIX OJHOIO
HalpaBJIEHUA: X; =aCo0s W! U x, =acos2w?. Haiitm MakCMMabHYIO
CKOPOCTb TOYKM.

3.9. llpu c¢I0KEHMM [BYX TapMOHUYECKMX KOJeGaHMii OXHOro
HampapJICHUsl pe3yJbTUPYIOLIEE KOneOaHWe TOYKM WMEET BHJ
x=acos(2,1t) - cos(50,0t), rxe t — B cekyHuax. HaidTu Kpyrosble
HacTOThl CKJIA[bIBAEMbIX KonebaHMi M nepuon OueHmif,

3.10. "3aiiunk" KoneGaETC rapMOHUYECKN C HEKOTOPOI HEM3MEH-
HOI 4aCTOTOi OTHOCHMTEJIbHO WIKaJbl, KOTOpas B CBOIO OYepesib
COBEPLIAECT TapMOHMYECKUE KONE0aHUS IO OTHOLUEHWIO K CTEHKE.
O6a kosie6anusa NPOMCXONAT BOJIL OGHOIO M TOTO Xe HalpaBJIEHUA.
Tlpu yacrorax koneSanuii IKaJbi v, =20 'y m v, =22 T'y yacrora
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OueHn# 3aifynMKa OTHOCHTENBLHO CTEHKM OKa3bIBac€TCs OJMHaKOBOIA.

Ilpn kakoif 4acrore v’ KkoneGaumii INKAJILI 4acToTa OHMeHuA

3aifyuka craHer BABoe Gosublue?

3.11. Toyka HOBMXETCI B  IJIOCKOCTH Xy IO 3aKOHY
x=Asinwt, y=Bcoswt, rne A,B,w — mnocrosauupie. Haiitu:

a) ypaBHEHUE TPAEeKTOPMM TCYKM y(X) M HalpaBJEHHE €€
OBIDKEHHS T10 3TOH TPaeKTOPUM,

6) yckopeHme a TOYKU B 3aBUCHMOCTHM OT €€ paauyca-BeKTopa
I OTHOCHTENBHO Hayaja KOOPAUHAT.

312, HaiitT ypaBHEHHE TpacKTopuM Y(X) TOYKH, €CJIM OHa
OBUWKETCA [10 3aKOHY:

a) x=asinwt, y=asinwi;

6) x=asinws, y=acoslwt,

M3006pa3uth nNpuMepHble rpacuky 3TUX TPaeKTOPHH.

3,13, Yacruiga Maccel m HaxOAUTCA B ONHOMEPHOM CHJIOBOM
MoJIe, IJe €€ NOTCHUMANIbHAs 2HEPrHsl 3aBUCHT OT KOOpAWHATHI X
Kak U(x)=Uy(l -cosax), U, u a - nocroanusle, Halitu nepuon
MaJIblX KoJiebaHM# YacTULbl OKOJIO IOJIOXKEHUS DPaBHOBECHS.

3.14. Tor e BoOmpoC, UYTO W B NpeNbiIyWieH 2agade, HO
noTeHINaNbHasg 3Heprus uMmeeT sun U(x)=a/x?-blx, e a u b —
TONOXKMUTENbHbLIE NOCTOSHHBIE.

3.15. Haiitm nepuop Maibix TonepedHpix konebanwmil iiapuxa
Macen! m =40 T, YKPEIUIEHHOTO Ha CEPEANHE HaTAHYTOW CTPyHbI
nynuubl [ =1,0 M. Cuity HaTaXeHUs CTPYHBI CUYUTATb MOCTOSTHHONR U

paBHOH F =10 H. Maccoii cTpyHb! ¥ CUJ1aMU TSEXECTH NpeHedpeyb,
3.16. OnpenenuThk NEepuoy Manbix KoneOaHWil 1l1apuka, HOpBe-

HICHHOIO Ha HEpacTAXUMON uuTH jiuupbl [ =20 cMm, ecnu OH
HaXOOMTCA B HMJACANIBHOM XMAKOCTH, TUIOTHOCTL KOTOPOH B n =30
pa3sa MEHbIUE NJIOTHOCTU IIapuka.

317. JIBa MaTeMaTM4ECKUX MAATHUKA, /4’& S
Kaxkuolid pymHel /=50 cM 1 Maccel m =451,
COEeIUHEHD] OPYXUHKOI JKECTKOCTRIO
x =066 H/M (puc. 3.1). Ilpu paBHOBECHH t {

MasATHHKHA 3aHMMAIOT BEPTUKAJIBHOE II0JIOXE-
Hue. Haiitu nepuop manbix koneSaHuit sTmx
MasATHUKOB, €CIIM MX KOJNeGaHUA NPOMCXOIST
B BEPTHKAJIbHOH IJIOCKOCTU B IIPOTHUBOMNOJIOXK-

@ TOBIETIOVTT0 @ /77
HbIE CTOPOHBI (B mporuBodase). ﬁ
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3.18. Illapuxk nopsBecunyu Ha HATA INUHBL [ K
TOuKe O CTEHKHU, COCTaBAAIUEH HEGOIBLIOH yrosu
o ¢ Beprukanbio (puc. 3.2). 3aTeM HHTbL ¢ 1Hapu-
KOM OTKJIOHMJIM Ha Hebonpluoi yron B>« u
ornyctusin. Cuutasa ygap 1uapUka O CTEHKY YIIpy-
MM, HaiiTh nepuon konebaHuil Takoro MasiTHUKA.

3.19. HenoasymkHoe Teno, HNOABEILICHHOE Ha
NPYKUHKE, yReJIuduBaer ec¢ JUTMHY HaA[l=40 mm.
Haiitu nepuox ManbiX BepPTUKaJbHbIX KoJiebaHUid
Tena,

320. MpeanbHas UIKOCTh 06bema V=16 cm’
HajJuTa B U30rHYTyI0 TpYOKYy (puc. 3.3) ¢ mionaabio
ceueHusa kaHana S =0,50 cm®: Haiitn nepumox Manbix KosebaHUit
KHAKOCTH.

321, To xe, 4TO W B npeAbIAyLIEH 3aaade, HO OAHO KOJICHO
Tpy6kn (cM.puc. 3.3) coctavnsaer yron ¥ =30° ¢ BepTHKabIO.

322. Beruucaute HOepyoja Maliblx  KosiebaHMiA  apeoMeTpa
(puc. 3.4), koropoMy coobLIN HEGONBIIOH TOJYMOK B BEPTUKAIIb-
HOM HanpaBneHuu. Macca apeomerpa m =50 r, paguyc ero Tpydku
r=32 MM, TUIOTHOCTH >KMAKOCTM p =1,00 r/cm®. ColpoTusrienme
KUJIKOCTY NPEeHebpexXxuMo MaJio.

o
!
l
|
{
|
!

Puc. 3.2

] B
=

= |
- -
B 5
[ ;
- -]

1
il
i(
T

Puc.3.3 Puc.3.4

3.23. Kak 1 BO CKOJIbKO pa3 U3MEHUTCA 4acroTa BCPTUKAILHbIX
KojiebaHmii I1apuKa, BUCSLIETO0 Ha JIBYX OQMHAKOBBIX MpPYXHHKAaXx,
€CJIM MX MOCHEJOBATENIbHOE COCAMHEHUE 3aMEHUTh HapaJIIeJIbHbIM?

324. KoHubl HenedOPMMPOBAHHON  MPYXUHbLI  KECTKOCTH
x =13 H/M 3akpemneHsl. B To4ke, oTCTOAIEH OT OIHOTO U3 KOHILOR
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NPYXMHbI Ha M =1/3 ee AnuHbl, YKpenuiau HeGOJIbIIOE TEJIO MaCChl
m=25r, HaiitTu nepuoj MajbiXx MPOAOJIbHBIX KOje6aHUR JaHHOIO
Ttena. CUIbI TAXECTH HET.

3.25. Onpenenurh Nepuojl Majbix NPORONBLHLIX KonebaHWi Tena

Maccel m B cucreMe (puc. 3.5), €ci >KECTKOCTH - IIPY>KMHOK paBHbI
%, U %,, a TPEHUE MPEHEOPEXMMO Maso. B monoxenuu paBHOBE-
CUsl MOXHO CYHMTaTh, YTO MPYXUHKU HE NePOpPMHPOBaHBL

m

x;

o
;@mw

Puc. 3.5

TIITIY

3.26. HaiiTi nepuop ManblX BEPTUKaNbHBIX KonebaHuil |

TeJa Maccbl M B CHUCTEMeE, IOKa3aHHOIt Ha puc. 3.6.

KecTkoCcTu NpPYXKUHOK %, U %,. *1
327. OpHOpOAHBIA CTEPXEHb TMONOXWIKM Ha [Ba

ObICTPO BpalarIlUXcs OJI0Ka, Kak I0Ka3aHO Ha puc. 3.7. ﬁE;Z

Paccrosinne mexgy ocsiMu 6J10KOB [ =20 cM, kostphdunu-

€HT TPEHUsI MEXIy CTEpKHEM U OJIO0KaMu k=0,18.
ITokazatb, 4TO cTepkeHb OyleT coBepilaTbhb rapMOHUYEC-
kne konebanuA. Haittu ux nepuon. Puc. 3.6

Puc. 3.7

3.28. IMeeTcss MOTOK YacTUL, MAacChl m, KOTOpBIE JBHXYTCS C
OJINHAKOBOIM CKOPOCTBIO ¥ U MapaJlIeNIbHO HEKOTOpoit ocu O0’. 3a
IUIOCKOCTBIO P, MEpNEHAMKYIsAPHOHM ocu OO’, YacTuLbl MOMafgaroT

B 0GnacTh, rae Ha HUX ACUCTBYET Cuiia, HanpaBleHHas K ocu 00’
U MPOTIOPLMOHANIbHASL PACCTOAHUIO 0 3TOH ocu: F,=-xr, rme %
— u3BeCTHas 1ocrossHHas. HailTu HammeHblnee paccrosinue [ or

TiockocTM P 710 Toukn Ha ocm OO’ xotopyio Gymyr mnepecekaTb
BCE YaCTUIIBI.
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3.29. HeGonbiioii OpycOK Ha4yMHACT CKONL3UTHL [0 HAKIOHHONW
IJIOCKOCTH, COCTaBnsmomieit yron o ¢ ropusoHtoM. KosgdpuumeHt
TPEHUsl 3aBUCUT OT MPOMAACHHOIO NMyTU § 10 3aKOHY k=as, INe a
— nocrosinHass. Haittu BpeMs nBrkeHus Opycka.

3.30. UpeanbHass KUAKOCTb, 3aloJIHAIOILAA  BEPTUKAJIbHbIN
yyactok amuHbl [ TOHKON L-o0pasHoii TpyOku, B MOMEHT t=0
Ha4YUHaeT NePeTeKaTh B JVIMHHbIA TOPU3OHTaNbHbIA ydacTox. Halitu
3aBUCUMOCTb OT BPEMEHU f BBICOTbI h YPOBHS >KUAKOCTH M BpEMs
f,, 32 KOTOPOE OHa BLITEYET M3 BEPTUKAJIBHOTO Y4acTKa.

3.31. IIpencraBum cebe ILAXTY, MPOHU3BIBAIOLIYIO 3€MJIIO 10 €€
ocu BpaieHusi. Cuyurasa 3eMIII0 3a OXHOPOAHBIN Iap U npeHe6pe—
rasi CONpoOTUBJICHUEM BO3yXa, HaWTH:

a) ypaBHEHUE [IBM)KEHMUs T€Jla, YINABILETO B IIAXTY;

6) BpeMs, KOTOpO€ MOHafOOUTCA 3TOMY TeNy, 4YTOOblI JOCTH4b
[MPOTUBOINOJIOXKHOIO KOHHA [11aXThl;

B) CKOpPOCTb Te€Jla B LIEHTPE 3eMuln.

3.32. Hailtm nepuon MablXx KonebaHuil MaTeMaTU4eCKOro
MasiTHUKa UIMHBL [, €ciau ero TO4YKa MOJBeca ABUXKETCA OTHOCH-
TEJIbHO MOBEPXHOCTH 3€MJIM € MOCTOSAHHBIM YCKOPEHHUEM & TaK, 4TO
yIojl MExXIy BEKTOpaMM & U g paBeH B.

333. Ha rmnagkuit Tropu3OHTalbHbI CTepXeHb AB  Hanera
HebosblIasgs MydTOYKa m™Maccbl m=50T, KOTOpas COEAMHEHA C
KOHIIOM A CTEpXHs NpPYXUHKON xectkoct x% =350 H/m. Crepxenb
BpalnalwT ¢ NOCTOAHHON YIJIOBOH CKOPOCTBIO @ =10,0 pag/c BOKpyr
BEPTUKAJILHOI OCH, TIpoxopsllei uyepe3 ero koHen, A. Haittu
4acToTy « MaiblX KosjebaHuil mMydTouku.

334. B ycraHoBke  (Ha
puc38) w™mybpra M macch
m =020 Kr 3aKkpenyieHa MEeXIy
JBYMsl OJMHAKOBBIMM TPY>KHUH-
KaM¥, CyMMapHasi XXECTKOCTb
koTopblx % =20H/M. Mydra
0€3 TPEHUS MOXET CKOJIb3UTh

Puc. 38 N0 rOpU3OHTANIBLHOMY CTEPXKHIO

AB. YcraHOBKa BpalllaeTcst C

HOCTOAHHOM YIJIOBOM CKOPOCTbIO @ =4,4 paji/Cc BOKPYT BEPTUKANILHO

OcH, NMPOXOAAILEH yepes cepefiuHy crepxusa. Hailtu nepuon manbix

Konebanuii mydrol. Ilpy KakoM 3HadeHUM  KoseGanuit MydThI He
oyner?

335, Mocka ¢ nexalium Ha Hell GPYCKOM COBEPLUAET TOPU3OH-
TaJbHbIE TapMOHMYecKue KosiebaHuii ¢ amnautymoit a =10 cM,
Haiitn ko3ppuniment TpeHus Mexmy mockoii u Gpyckom, ecnu

160



NMOCJIEAHUN HAYUHAET CKONL3UTL [10 JOCKE, KOrja €€ [nepuop

konebanuit Menbiue T'=1,0c.
336. Haiitu 3aBUCMMOCTE OT BPEMEHU YyIJla OTKIIOHCHMs

MaTeMaTUYEeCKOT0 MasfATHUKa JUinHbl 80 cM, e€cnu B Ha4dallbHbIiA
MOMEHT MasiTHUK:

a) OTKJIOHUNM Ha yron 3,0° m 6e3 TOJNYKa OTHYCTHIIM;

6) HaxoguJCA B COCTOSAHWUM PAaBHOBECHSA M €r0 HUXXHEMY KOHILY
COODLIMIIM TOPU3OHTAJIbHYIO cKOopocTh 0,22 M/c;

B) OTKJIOHMAM Ha 3,0° U ero HWKHEMY KOHLY COOOLIMIN
ckopoctb 0,22 M/c, HANPaBIECHHYIO K MOJIOKEHUIO PaBHOBECHSL.

3.37. Teno A maccel m; =100 xr u TenoB 4
macchl  #t, =4,10 Kr coefuHeHbl MeEXy Co6Ooi

npyxuHo#i (puc. 39). Temo A4 cosepiuaer
CBOOOIHBIE  BEPTUKANIbHBIE TapMOHUYECKUE

KonebaHus ¢ aMmIuTyaoit a =1,6 ¢cM 1 4acro- Vo4
toif ® =25 ¢!, Haiitm nHaubonpluee U Hau- 77775
MeHblllee 3HA4YCHMUSI CUJIbl JaBJICHUS ITOM Puc. 3.9

CHUCTEMBI Ha OMNOPHYIO MJIOCKOCTD.
338. Mocka, Ha KOTOpOIl JIEXKMUT TEJIO MacChl m, Ha4YMHAECT

JBUTaTbCsl BEPTHUKAJILHO BBEPX MO 3aKOHY y =a(l -coswt), e y —

CMELIlEHUE M3 HayanbHOro nonoxkeuus =11 c¢~!, Haittu:

a) MUHUMAJIbHYI0 aMIUILTYAy KonebaHusl JJOCKU, NpPU KOTOPO
TEJI0O HAyHET OTCTABATb OT HEE;

6) aMnIUTYyQy KojebaHWsT QOCKH, OPU KOTOPOH TEJIO IOJCKOYUT
Ha BbICOTY h =50 CM OTHOCUTENbHO HA4aJbHOIO MOJIOXKEHUA (B
MOMEHT ¢t =0).

339. K HepacTSHYTOIl TMIpyKMHE, BEpPXHUIl KOHEl, KOTOpoii
3aKpervie, MOJBECHIIM U B MOMEHT =0 OTIyCTHJIM TEJI0 MacChl
m. KectkocTh npyxunbl ». Haiitu:

a) 3aKOH [BIDKEHMsT Tejla y(f), e y — €ero CMel{eHUE W3
HavyaJlbHOTO TIGJIOXKEHUS,

6) MakCMMAaJbHOE U MUHUMAaJbHOE HATSKEHUS HPYKMHBI,

3.40. Bpycok mMaccel m, HaxXOASALIUICS HA MIIAJAKON rOPU30HTAb-
HOW IMOBEPXHOCTU, COEAUHEH CO CTEHKOW rOPU3OHTANbBHON MPYXUHOI
KECTKOCTH % UM HaXxOauTca B Nokoe. HauuHasgs ¢ HEKOTOPOro
MOMEHTA Ha OPYCOK Hayanu Ae#iCTBOBATH BJIOJbL IPYKUHBI ITOCTOSH-
HOW cuoii F. Haiitm npoiigeHHsiil myTh u BpEMS JABIKEHUA
Opycka [0 mIEpBOil OCTaHOBKM.
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341, Yacruna Maccbl m  JIBUXETCA I1OJ JAECHCTBUEM CUJIbL
F=-amr, tie o« — TIIOJIOXUTEJIbHAA MOCTOAHHAsA, t — paguyc-
BEKTOP 4acTWllbl OTHOCHMTEJIBHO Hayana KoopjaumHar. Haiitn
TPAEKTOPUIO €€ [BVKEHUsl, €CIM B HadalbHbIf MOMEHT T=r7,i u
CKOPOCTb V=v,j, A€ i W j — OprTbl OCe x U y.

3.42. Bpycok MacChl m HaxOQUTCS Ha [MAfgKOM rOpU30HTaNbHOM
nopepxHoctu. K HeMy NpHKpenseHa Jierkas INPYXHHa >XCCTKOCTH
x. CpoOOjHBIM KOHEl NMPYXUHLI Hayald TEepeMENaTh B FOPU30H-
TaJILHOM HAMpaBJIEHNX BIOJIb NMPYXKUHBI ¢ HEKOTOPOR IOCTOSIHHOM
CKOPOCTBIO. Yepe3 CKOJIbKO BPEMEHM Hal0 OCTAHOBUTbL 3TOT KOHEI,
HPYKUHDBI, YTOOBI [HOCTIE OCTAHOBKU Opycok He koJiebanca?

3.43. Teno maccbl m BUCHT Ha IHpPYXHHE, MPUKPEIUIEHHOW K
noTonKy kabunbl judra. XKecTkocTth npyxuibl x. B momenrt =0
kabyHa Hadajga I[OOHUMAaTLCA C YCKOpeHneM a. Haiitu 3akoH
ABVDKEHUs rpy3a y(#) oTHOcuTesbHO KaGuHbl judra, ecnn y(0) =0
u y(0)=0. PaccMoTperp 1Ba ciydasi:

a) a=const; 6) a=ot, rge o — [OCTOAHHAA.

3.44. Teno maccbl m=0,50 KT BUCHUT Ha PE3UMHOBOM ILHYpC C
ko3pduiimeHToM ynpyroctu x =50 H/m. Haiith makcuManbHOE
pacCcTosIHUE, HA KOTOPOE MOXKHO OTTSIHYTE BHH3 TEJIO, UTOObI €r0
konebanus eule Obiu Obl TapMoHMUeckMMM. KakoBa npu 3TOM
sHeprus konedauuii Tena?

3.45, Teno maccbl m ymano ¢ BbICOThl A Ha

/TID__ 4allKy MPYKUHHBIX BecoB (puc. 3.10). Maccht
i yalKy M APYXMHDBI NPEHEOPEXHMMO Mallbl, XeCT-
KOCTb nociefHeir . IIpununHyBs K 4auike, Tejao
Ha4YMHACT COBEPIUATh TapMOHMYECKUE KoJedaHud
B BEPTUKaAJIbHOM Hanpasneduu. Hailtu amnnurtyny
KOJIEOaHUi U UX 3HEPrHio.

3.46. B ycnosmsx npenpiayiieil sagaum macca
valuku paBHa M. Haiitu amniutyny konebanwii
B 3TOM CIIy4ae.

3.47. Ha HWTH BHUCAT JiBa OAMHAKOBBIX IIapu-
ka (OOMH MHOR JpYyruM), COCAHHEHHBIE MEX/Y
coboif npyxmnHOH. Macca Kaxjoro iiapumka m,
paCTSIKEHUE TIPYXKUHKYA PpaBHO €€ JuiuHe [ B
HetepOpPMUPOBAaHHOM cocToAHuU. Huth nepesxrnu,
HaiiT ckopocTh 1ieHTpa Macc 9TO CUCTEMBI B
MOMEHT, KOTAa ANWHA TPYXKUHKUA NMEpBLIA pa3 craHeT paBuoil [,

Gt

Puc. 3.10
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348. Yacruiua Maccbi m JBUXKETCA B TIJIOCKOCTH XYy IIOX
NEMCTBMEM CHUIBI, 3aBUCALLER OT CKOPOCTH IO 3aKOHY F=a(yi-~%j),
e a — I[OJIOKUTENbHAs TOCTOsiHHAA, i M j — OpThi oceil x u
y. B HayanbHblii MOMEHT f=0 4aCTHLa Haxoausjacb B TOYKE
x=y=0 M uUMeIa CKOPOCTb V, B HalpaBjcHUU OpTa j. Haiitu
3aKOH JIBMDKEHHs uactuubl x(t),y(#), a TaKke ypaBHEHME ee
TPaeKTOpUH.

3.49. OpHOPONHLIA CTEPXEHb [UIMHBI [ COBEpUIACT Mallbie
KosiebaHMs BOKpYr TOPHM3OHTAJIbHOM  OCH, fIePIEH/IUKYIIAPHOM
CTPEXHIO U TIPOXOJSILLEH Yepe3 €r0 BEPXHUN KOHEL. Haiitu nepuoj
KoneGanuuii. TpeHus HET.

3.50. MareMaTu4eckuili MasTHMK JJIUHbl [, =40 cM u TOHKMI
OHOPOAHDbIA CTEpXKeHb ANMHbL [ =60 CM COBEPLIAIOT CHHXPOHHO
Malnbie KOJeGaHUsT BOKPYT TOpU30HTaNIbHON ocu. Haiitu paccroanuc
OT LIEHTpa CTEPXHs [0 3TOi OCH. ]

3.51. HaiiTi KpyroBylo 4acTOTy MaJiblX KoJneOGaHuii {<‘7/‘
TOHKOFO OJHOPOAHOTO CTEPXKHA MacCbl Mm U JUMHDI 0
[ BOKpYr ropu3OHTaJIbHOW OCH, NPOXOASILEH Hepe3
touky O (puc. 3.11). XKecrkocte mnpyxuHbl x%. B
MIOJIOXKEHUM PAaBHOBECHs CTEPXEHb BEPTUKAJICH.

3.52. OpHOpPOAHBIN CTEPXKEHb MacChl m COBEpLIA- L
eT Marnble KoJyiebauuili BOKpYr rOpu3OHTalbHOW OCH,
npoxousuleit 4epes touky O (puc. 3.12). IlpaBbiit
KOHEl| CTPEXHsl MNOJBEIIEH Ha IIPY>XHWHE XEeCTKOCTH

». Haiitu mnepuops KojeOGaHMHA CTEPXKHs, €CIu B
MOJIOKEHUU PABHOBECHS OH TOPU3OHTAJIEH.

b
|

. Puc. 3.11
“x

x

300D VO

2>0

3.53. OpgHOPOAHDBIN CTEPXKEHb Macchl  m =15 Kr, BHCAILMHA Ha
ABYX OJMHAKOBbIX HUTAX UIMHbI =90 cM (puc. 3.13), noseprHyiu
Ha Masblil yroJl BOKPYT BEPTUKAJILHON OCHM, NPOXOsLIEH Yepe3 ero
cepepuuy C. Tlpu 3TOM HUTU OTKJIOHUIUCL Ha yron  a =5,0°.
3arem crepxkeHb ormyctuiun. Hajimi:

Puc. 3.12
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a) mepuox KonebGaHuii;
6) sHepruio konebaHMil CTEPXKHA.

3.54. Topu30OHTANILHBIA OXHOPOAHBIA NUCK MacChl M U pajuyca
R ykpemsieH Ha KOHIE TOHKOro crepxHsa AO (puc. 3.14). Ilpm
NOBOPOTE OMCKAa Ha Yron ¢ BOKpYr ocu AO Ha HEro JeMCrByeT
MoMeHT ynpyrux cun N, =-k¢, e k — mnocrosHHas. Haiitu
aMIUTUTYIY MaJblX KPYTHUIIbHBIX KOJIEOAHMI M UX SHEPIUIO, €CIU B
Ha4yaJIbHBIi MOMEHT JAMCK OTKJIOHMJIM Ha Yroja @, U coo0wmiu emy

YIJIOBYIO CKOPOCTb .

L o A B

\‘ |

(s 4 ot

| i
) \\ 1|
: \ I’ : —

c —-
Puc. 3.13 Puc. 3.14

3.55. OnHOpOAHbIN CTEpP)KEHb MacCbl m M AAMHbI I coBepuiaer
Majible KoJeGaHusA BOKPYT NOPU30HTANIbHON OCH, MPOXOAALLEH yepes
ero BepxHuil koHen. HaitTm cpegnio0 3a nepuop konedbaHus
KUHETUYECKYI0 SHEPIUIO CTEPXHs, €ClM B HayaJibHbIl MOMEHT €ro

OTKJIOHWJIX OT BEPTMKANM Ha yron ¥, M COOGIIMIAM €My YIJIOBYIO

ckopocth .

3.56. dusyueckuii MasITHUK YCTAaHOBMJIM TaK, YTO €rO LIEHTp
TSDKECTM OKaszajicss Hal TO4YKOH mnoaBeca. M3 3TOro nosoxeHus
MasAATHUK Hayas JBUTaThCsl K NOJIOXKEHHUIO YCTONYMBOTO paBHOBECHA,

KOTOpOE OH IIpoliesi € ymoBOi Ckopocthio . Haiitu nepuoj
MasnbIX KOJIEGAHMII 3TOr0 MasiTHUKA.
3.57. dusuyeckuii MasgTHHUK COBEPIUIAET MaJIbi€ KOJleGaHUsI BOKPYT

rOpU30HTAJILHONM ocu O ¢ 4acToToli o, =150 ¢' . Ecim B nonoske-
HMHM PaBHOBECHUs] K HEMY HPUKDENUTb NOJA OCbI0 O Ha PacCTOAHUU
1=20cm or nHee HeGONbBIIOE TENO Maccbl m=50T, TO YacToTa
KojiebaHuil  CTaHOBUTCA W, = 10,0 ¢'. HailiTAa MOMEHT WHEpLUK
MEPBOHAYAJbHOIO MasiTHUKa OTHOCUTEJIBHO ocu O,
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3.58. [IBa ¢pusuyecKuX MasiTHUKA COBEPLIAIOT Majble KoyebaHus
BOKpYT OXHOU TOPM3OHTAJIbHOM OCH C YacToTaMu ®; H ®,. Mx
MOMEHTBI MHEPIUM OTHOCHUTENBHO JIaHHOH OCH paBHBI COOTBET-
crBeHHO I, u I,. MasATHUKM TNpUBENN B COCTOSIHME YCTONYUBOIO
paBHOBECHs W CKpenunud Jpyr c¢ japyrom. KakoBa Oymer yacrora
MaJIbIX KOJIEDAHW COCTAaBHOIO MasiTHUKa?

3.59. OpuHopoaHbIif CTEpKEHb ANUHBI [ cOBeplIaeT Malble
KosieGaHnif BOKPYT TOpU3OHTaJIbHON ocu OO', mepneHIuKYIIsIpHOI
CTEPXKHIO M IIpOXOnsllel uepes ofgHy u3 ero Todek. Haiitu
pacCTOSTHUE MEXOY LEHTPOM CTEPXKHS U OCbi0 OO, mpu KOTOPOM
nepuoa KosyebaHMil OyAeT HaMMEHBLILUNM.

3.60. ®us3yyecKkuii MasITHUK COBEpIUAET Mailble KOebaHuii BOKpYT
FOpU30HTAJILHOM OcH 1. 3arem €ro MeEpPEBEPHYNIM WU HallIM TaKylo
och 2, Manble KOJiebaHUsA BOKPYI KOTOPOH NPOUCXOAAT C TOH Xe
4acToTOM, UTO M B mepBoM ciydyae., Ilokasatb, yto paccrosinue [
MeXxay ocsiMu I M 2 paBHO NPUBEAEHHON MUIMHE MasdTHUKA.

3.61. Iloka3aTh, YTO HNpU MEpeHoce TO4Ku nopseca O dusuyec-
KOro MasiTHUKa B 1EHTp Kayauuii O’ TOodka O CTaHOBUTCA
LEHTPOM KauyaHWid, T.e. MEPUOA MaJIblX KOJIEOAaHUHA MaATHUKA HE
U3MEHUTCA.

3.62. ToHkoE KOJNbILO pagmyca R COBEpLIAET MaJible KoJieOaHMs
okono touku O (puc. 3.15). Hailtu ux nepuop, ecnu KonebaHus
NPOUCXOIAT:

a) B IJIOCKOCTU PHCYHKa;

6) B HampaBJEHUM, NEPIEHAUKYJISIPHOM MJIOCKOCTU PHMCYHKA.

3.63. Tonkass OQHOpOAHAst MJIACTUHKA B (pOpPME PaBHOCTOPOHHEIO
TPEYTOJIbLHUKA € BBICOTOH A COBEpLIAET Manbie KOneGaHUsi BOKPYr
TOPU3OHTAJILHON OCH, COBMAJAKOLIEH ¢ OfHOI U3 ero cropox. Halitu
NPUBEAEHHYIO JUIMHY U MEPUOA KoJe6aHUI JaHHOr0 MasiTHUKA.

Puc. 3.15 Pnc3.16 Puc. 3.17
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3.64. Jlerkmit TOHKOCTEHHbI cdepuueckmii cocyn paguyca R
HenukoM 3arnosineH BoAod. CoOCyH yKpemsieH Ha JIETKOM JKECTKOM
crepxue (puc. 3.16). PaccrosHue Mexmy Toukoi nopBeca O u
LEHTPOM cocyia paBHO /. BO CKOJIbKO pa3 M3MEHUTCA IEPUON
MaJiblX KoJie6aHMiIf TaKOro MasiTHUKa II0CJIE TOro, KakK BoOja
3aMep3HeET? BA3KOCTBIO BOABI NpPEHEOPEYbD.

3.65. I'mapkuif rOpU3OHTANIBHBINA AUCK BpallaioT BOKpYT BEPTH-
KasibHOMt ocu O (puc. 3.17) ¢ NOCTOAHHON YITIOBOI CKOPOCTBIO ©.
Ha HeM HaxoiuTCsA TOHKMIA ONHOPOMHBIA Ccrepxeub AB pgnuubl [,
KOTOpBIii COBEpIIaeT MaJible KOje0aHMA BOKPYT BEPTHKAJIbHONR OcH
A, YKpemneHHO#l Ha QUCKe Ha paccrogHuu ¢ oT ocu Q. Haiitn
4acTOTy W, 3TUX KojebaHui.

3.66. Haiitu uyacTory Manbix KoJjebanuii
CUCTEMBI, NOKa3aHHOI Ha puc. 3.18. M3BecTHbl
papuyc ©Onoka R, ero MomeHT wuHepuuu I
OTHOCUTEJILHO OCHM BpallleHusl, Macca Tejia m
U JKECTKOCTb TIpPYyXKHHbI x. Macchl HUTA H
NPYXMHBI TPEHEOPEXKMMO Maibl, HUTH HO
0JI0Ky HE CKOJIb3UT, TPEHUSA B OCU OJIOKa HET.

3.67. OnHOpOAHbIl IWIMHAPUYECKUM OJIOK
Maccel M u pagumyca R MOXET CBOBOJHO
MOBOPa4YUBaTbCA BOKPYT TOPU3OHTAJILHOW OCH
x O (puc. 3.19). Ha 610k IUIOTHO HaMOTaHa
HUTb, K CBELUMBAIOLIEMYCA KOHLy KOTOPOI
IIPUKPEIJIEH I'Py3 A. JTOT rpy3 ypaBHOBELIMBa-
€T TOYEYHOE TEJO MacChbl m, YKPENJIEHHOE Ha
obone Os0ka, NpU OMNpENesIEeHHOM 3HaYeHuu
ymna e«. Haiitn yacrory Manbix koseGaHmii
CUCTEMBI.

gommcmsz

Puc. 3.18

Al

Puc. 3.19 Puc. 3.20
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3.68. CrutoiHoif OMHOPOAHBIA UMIMHAP paauyca r Karaercs 0e3
CKOJILXKEHUS N0 BHYTPEHHEH CTOPOHE HWINHAPUYCCKOM MOBEPXHOCTH
paguyca R, comepillasg Mmanbie KonebaHusa. Haiitu ux nepuop.

3.69. CrinourHO# ORXHOPOAHBIM [MJIIMHAP Macchbl Mm COBEpLUAET
Manble KojiebaHus TOA JeHCcTBHMEM [BYX [MPYXWH, CyMMapHasi
XKECTKOCTh KOTOpbIX paBHa x- (puc. 3.20). Haitru nepuox 3srtux
K0J1e6aHUII B OTCYTCTBUE CKOJIBKCHHMSA.

370. B cucreme (ma puc. 321) N — HUTb, K  We—=
HIDKHEMY KOHILy KOTOpPOH mnojseuleH Iapuk A4, K
KOTOPOMY B CBOW O4epelb IOABEINEH HAa HUTU JJINHBI
{ mapux B. BepxHuif koHeny HuTH N COBepinAET
MaJible rapMOHMYEeCKUC KoieGaHuW Tak, UTO HUThb N ;
OCTAEeTCA BCE BpeMsA BepTukanbhHOi., Halitym uactory o /
9TUX KOJIEOAHU, €CIM MacChl LIapUKOB A U B paBHbI 8

COOTBETCTBEHHO M u m,
3.71. JIma kybumka, MacCbhi KOTOPBIX paBHbLI m, U

m,, COEMHMITA HEBECOMON MPYXUHKON KECTKOCTH % U

NOJIOKUIIM Ha MIAJIKYI0 TOPU3OHTANILHYIO TJIOCKOCTh. 3aTeM KyOuknm
HEMHOro cOMU3UIM U OJHOBPEMEHHO oTnyctuin. Halitn cobcerBeH-
HYI0 4aCTOTYy KOJieGaHMH CUCTEMBL.

372, llga mapa ¢ MaccaMu
m; =10 kr u m, =2,0 KI Haca)cHbI
Ha IJIajiKUil TOpU3OHTANbLHBIA CTep-
xeHb (puc. 3.22). Ulapbl coeguHe-
HBl MeXAy coDOoil IPYXUHKOW ¢
KECTKOCTbIO  x =24 H/Mm. Jlepomy
11apy COOOLIMJIM HA4YaJIbHYI0 CKO-
poctb v, =12 cm/c. Haiitu:

a) 4acToTy KoneGaHuil CHuCTeMbl B IpoLecce KojeGaHuii,

0) 3HEPruI0 U aMIUTUTYRY KOJeGaHWi.

3.73. HaiiTm nepuog Maniblx KpYTUJbHBIX KOJIEGaHUI CHUCTEMBI,
COCTOSIIIECH M3 [BYX AMCKOB, HACAXKEHHBIX Ha TOHKUN CTEepXeHb C
K03 IUIMEHTOM KpydeHus k. MOMEHTBI UHEpIUM [MCKOB OTHOCH-
TEJIbHO OCU CTepXHst paBHbl I, n I,.

3.74. Monenb_monekynol CO, — Tpu mIapuKa, COEJUHEHHbBIC
ONMVUHAKOBBIMH  JIETKMMH  TIPY)KMHKaMM M paclojIOXEHHbIE B
HOJIOKEHUU PaBHOBECUSA BAOIbL OAHONM npaAMoM. Takasa cucreMa
MOXET COBeplUath I[IPOAOJibHBbIE KOnebaHUIl JBYX THUIOB, Kak
[I0Ka3aHO CTpenkamMu Ha puc. 3.23. 3Has Macchl aTOMOB, HaiiTu
OTHOIUEHMUE YaCTOT 3TUX KoJsieGaHUiA.

Pue. 3.21

Puc. 3.22
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0 C 0 3.75. Ha ropusoHTaJbHON IIOCKOCTH
1) @G - ¢ koapduimesrom tpenus k=0,10 je-

kuT Opycok Maccbt m =0,50 kr, coenu-

2) gmpgmmu\g HEHHBIIl TOPU3OHTAJILHON Hepedopmupo-
D e e BAHHOM NPYXUHKONH cO creHkoil. Kecr-
KOCTh TIpYyXUHKN % =245 H/em, a ee

Pic. 3.23 Macca [peHedpexumo Mana. bpycok

CMECTUIIM TaK, YTO NPYXUHKA pPacTAHY-
Jiach Ha X, =30 cm, u 3arem ormycrunu. Haditu:

a) mepuon konedanuii Gpycka;

©) 4ucio kKonedaHuil, KOTOpOE COBEPIIUT OPYCOK A0 OCTaHOBKH.

3.76. 3aryxawouiue KosebaHus TOUKM MPOUCXONAT 110 3AKOHY
x=a,eP'sin wt. Haiiru:

a) aMIUIUTYJy CMELIEHMSA M CKOPOCTb TOYKM B MOMEHT I =0;

0) MOMEHTBL, KOIJla TOYKa AOCTHrACT KPaHUX HOJIOXKCHUMH.

3.77. Teno coBepllaeT KPyTHIbHBIC KOJeObaHUs MO JAKOHY
¢ = ¢oe P cos wz. Haiitn:

a) YIJIOBYIO CKOPOCTb @ U YIJIOBOE YCKOpeHue ¢ 7Teja b
MOMEHT ¢ =0;

6) MOMEHTBI, KOIjla YIJIOBAas CKOPOCTh MaKCAMalibHA.

3.78. Touka coepiraeT KoyuedaHusg € 4acToToil @ M Kosdppuin-
€HTOM 3aTyxaHus B ro 3akouy (3.16). Halitu HayalbHYH amMIDINMTY-
AY a, ¥ HadanbHyio ¢a3zy «, ecu B MOMEHT t=0 cMmelietne
TOYKMA U TIPOEKI|Mst €€ CKOPOCTH PaBHbL

a) x,=0; £,>0; 6) x,>0, x,=0.

3.79. OcummiATop co BpeMeHeM peflakcanuu t =20 ¢ B MOMENT
t =0 uMeeT HavaluLHOE cMeIneHne x, = 10 cm. TTpu KakoM 3HAYCHUH
Ha4asrbHOH CKOPOCTH X, 3TO CMELIECHUE OKAXKETCS PaBHbIM CBOEI
amMruiuTyne?

3.80. Touka cosepiaer Konebanusa ¢ 4acToTol © =25 ¢!, Haiitn
K03(dULUEHT 3aTyxaHusl B, €C/IM B HA4aJIbHbIE MOMEHT CKOPOCTh

TOYKY PaBH4 HYJ/DO, a €€ CMELLEHUE M3 NOJIOKEHUs paBHOBeCHs B1 = 1,020
pa3a MEHbIIE aMIUIATY/bI.

3.81. Touka coBepuraeT KoJiebaHUsl ¢ 4acCTOTOH U KO>bduiu-
€HTOM 3aryxaHus . HailTu aMIJIMTYAy CKOPOCTU TOYKM Kak
PYHKIUIO BPEMEHM, €CII B MOMEHT t=0:

a) aMIUIUTY[la €€ CMELLEHUs paBHa ag;

6) cmeuenue x(0) =0 M NpOEKUUSA CKOPOCTH v, (0) = %,.

168



3.82. MareMaTUyecKuid MAasiTHHK COBEpLIAET KojiebaHus B cpele,
JUIsSL KOTOpO#M JNorapuMHUYecKuii JEKPEMEHT 3artyxaHus A, =1,50.
Kakum Oyner 3HayeHuWE A, €CnM CONPOTUBJICHUE CPEMbl YBEIUYUTD

B n=2,00 paza? Bo CKONbKO pa3 CHEAYET YBEIUYNTh CONPOTUBHECHUE
cpeilbl, 4TOObL! KosebaHUA CTanAu HEBO3IMOXHBbI?
3.83. K npyxuHe [OABECUIIM TIPY3MK, M OHa pPACTiHYJIaCh Ha

Ax=98 cm. C kakuM nepuogom Oyfer KojebaTbCA TIPY3UK B
BEPTUKANILHOM  Hanpasinenuu? Jlorapudmuyecknit  JeKpement
3aTyxaHus A =3,1.

3.84. Haiitu nobpoTHOCTL OCL{MILISITOPA, Y KOTOPOro:

a) aMIUIATYla CMeleHust ymeHbluaercs B n =2,0 pasa vepes
Kaxjpie n =110 mepuonoB kojebaHMii;

6) cobereennas uactota g =100 ¢™' u Bpema pesakcanuu
T=060c.

3.85. Yactuuy cMectTunm U3 1OJIOKEHUS  pAaBHOBECUA  HA
paccrosinie =10 cm u npegocrasmnu camoit cebe. Kaxoit noythb
MPONAET, KOJeONsiCh, 3Ta YacTMla OO MOJNHOA OCTAHOBKU, €CJNU
siorapuMuYeCKil AeKpeMeHT 3aryxanus A =0,0207

3.86. HaiiTu g00pOTHOCTb MaTeMaTUYECKOro MasTHUKA [JIAHBI
[=50cMm, ecnu 3a T =52 MUH €ro 1nojHasg MexaHU4eCKasl 3Heprust

yMenpwiuiach B n =4,0-10* pas.

3.87. OpHoponnblid Auck paxmyca R =13 ¢cM MOXeT Bpallarhes
BOKPYT TOPH3OHTAJIBHON OCH, MEPIEHAMKYJISAPHOK K €0 MIIOCKOCTU
U npoxopsinei yepes kpaih aucka, Haiitu nepuop masnbix kolneba-
HMH 3TOr0 JAucKa, ecjiM JiorapuMUyecKuii [EKPEMEHT 3aTyXaHUsl
A =1,00.

3.88. Toukmii OJHOPOAHDBIA  JIUCK

Maccol m K pajuyca R, nogsciueHHbIH W—Z{‘

B FOPU3OHTATBLHOM TOJIOXKEINN K YHPYTOii a

HUTH, COBEPIIAET KPYTWIbHbIE KOJIEGAHUS

B OKWJKOCTU. MOMEHT YNpPYrux cujl CO

CTOPOHbI HUTM N =& @, [ie & — NOCTO-

SHHAsA, @ — YIOJ MOBOPOTA M3 MONOKe- — WL vl 4
HUA paBHOBecus. Cuiia CONPOTUBJICHUS, h— — /;/’4’
AEHCTBYIOIAA HA €AMHUNY [MOBEPXHOCTH 0

aucka, F,=nv, e # — TMOCTOsAHHasA,

U — CKOpOCTb [JAaHHOIO 3JIEMEHTa JIMCKA Puc. 3.24

OTHOCHUTEJNIBHO >XUAKOCTH. HaiiTu yacroTy
MaJbiX KoJeGaHuiA.

3.89. Ouck A paguyca R, mnOABCLIEHHbIA Ha YHPYrod HUTH
MEXY JIByMs HETOABIDKHLIMKM INIOCKOCTAMHU (pHC. 3.24), coBepliaeT
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KpyTHJIbHblE KonebaHus BOKPYr CBOECH OCH 00’'. MoMeHT uHepuun
IOUCKa OTHOCHUTENIBLHO 3TOH ocu I, 3a30p Mexny AMCKOM M Kax/oil
U3 TUJIOCKOCTEl h, npuueM h<<R. HaiiTm BA3KOCTb rasa OKpyxaio-
1mero quck A, ecnu nepuos konebaHuid gucka I u norapudpmudec-
KUl AEKPEMEHT 3aTyXxaHus A.

3.90. IJapuk m™Maccel m MOXET COBEpLIaThb HE3ATyXalolue
rapMoOHHYECKME KoJeOaHMsi OKOJIO TOUMKH x=0 ¢ CcOBCTBEHHOI
4acToTolf ®,. B MOMeHT =0, Korga LlIapuK HaxOMWICA B COCTOs-
HUM PABHOBECMS, K HEMY NPUIOKWINA BbIHYXIAIOLLYIO CUIY
F =Fycos wt, COBMajfaiollyl0 10 HaNpasJeHulo ¢ ocbio x. Hailitu
3aKOH BbIHYXJEHHbIX KOJebaHMi [uapuka x ().

391. YcTaHOBUTE B YCJIOBUSX MpPEADLIOYLIEIl 3aia4yy  3aKOH
IBIDKEHMS Hiapuka X (f), €cjy 4acToTa BbIHYXTAIOLIEN Culbl paBHA
COGCTBEHHOR 4acToTe , Konebanuii IIapuka.

3.92. Yacruiga Maccbl m  MOXET COBEpLIaTb HE3aryXxalOn(He
rapMoHu4ecKkde KoJsieGaHug T1oj  ACHCTBUEM  YIIPYIOH CHJiLlL €
ko3duumenrom x. Korga dyacrvua HaxoAujsacb B COCTOSSHUM
PaBHOBECHSH, K HEl NPUWJIOKHAM NOCTOAHHYIO cwily F, koropad
JefcTBoBajsia B TeueHue t cekyHpn. Haiitu amnnntyay konebaxuii
YacTuilbl TOCHE OKOHYaHUA JIeicTBUS 2710l cuanl, MzobpaszuTe
NpUMEPHBIA rpacpuk kosebanuit x(1). MceaenoBate BO3MOXKHBIE
ciry4dau.

3.93. Ha ocummisAtop Maccel m 6e3 3atyxaHust ¢ COGCTBEHHOI
4acCTOTOM @, JEHCTBYET BBIHYXAAMOUIAsA CHIIa [0 3aKOHY F,coswt.
IIpu KakuX HauanpHbIX YCIOBHAX (X, U %) € camMOro Hauana OyuyT
IPOMUCXOAUTL TOJNBKO BbIHYXAEHHbIE KOJcOanusa? HalTn 3akon
x(t) B 3TOM ciy4ae,

3.94. OueHuTB, Yepe3 CKOJIBKO BPEMEHM YCTAHOBATCA KOieOafusi
B cUCTEME € JIOOPOTHOCTBIO Q0=1,0-10° u COBCTBEHHOI YACTOTOMR
w0=5000 ¢t npyu PE30HAHCHOM BO3ZJIEHCTBMM Ha 3Ty CHCTEMY

BBIHY>KAOLIIEA IapMOHHYECKOU CHIIbIL.
3.95. Haiitiu goGpoTHOCTD OCHMSULATOPA, Y KOTOPOrO OTHOLIEHHE

PE30HAHCHOM 4YacTOThl @, K YacTOTE 3aTyXalouimx KojebaHuii o
paBHO 1 =097,

3.96. Haiitu pasHOCTb (a3 ¢ MEXKIY CMEIIEHNEM U BBIHYX/IAI0-
LIEH CHJION IPU Pe30HAHCE CMEIEHUS, €C/IM COGCTBEHHAsd 4acroTa
wo =50 ¢! n ko3ppuLUenT 3aTyxaHus P =52 ¢ L,
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3.97. Hlapuk Maccel m, NMOABEILIECHHBIA K IPYXKHHKE, YAJIHHAET
ee Ha Al. Iloxg nmeilcTBMEM BHEUIHEH BEPTUKAJIBHON CUIbI, MEHSIO-
uieficss MO TapMOHUYECKOMY 3aKOHy € aMIunTynoil F,, mapuk
COBEpIIAET BbIHYKAEHHbIE KonebaHusA. JlorapudMrieckuii AEKPEMEHT
3aryxaHusi A. IlpenebGperass Maccoil IPYXUHKHM, HaliTM 4acCTOTy

BbIHYXX[AWOLeld Cunbl, NPU KOTOPOH aMIUIMTYda g CMELUEHU:A
Hlapvka MakcumasbHa. KakoBO 3Ha4yeHME 3TOI aMIUIATYAbI?
3.98. Haiitm BbeIpaX€HME JUIA BBIHYXIAWOWIEHA CUNbI, IO

JIECTBUEM KOTOPOif OCLUMILIATOP Maccbl m ¢ KodddpuumneHToM
3aTyXaHusi B HCIBITBLIBAET KOJIebaHMA MO 3aKOHy x =asin(wyt- @),
e w, — CcoOCTBEHHas 4acToTa OCUMIIIATOPA.

3.99. OcuuunaTop Maccel m [BWXKETCA IO 3aKOHY x=asinw?
nog jeiicTBueM  BbIHYXJaolei cwinl  F, =Ficoswt. Haiitu
k03 PuIueHT 3aTyxaHus P OocCUUIIATOpa.

3.100. Haittu MakcMMajllbHOE 3HAa4y€HUE aMIUIUTYLbl CMELEHUS

OCHMJUISITOPA, COBEPILAIOLIEN0 YCTAaHOBUBIIMECH KONeGaHUsA I10f
JICICTBEM BBIHYXX/IAIOIEN TapMOHMYECKOl CWJIbl C aMIUINTYAOH
Fy=2,50 H, ecnim 4acCTOTa 3aTyxalOuux KoyiebaHud JaHHOro
ocuuaTopa o =100 ¢! u koadduunent conporusnenus (kosgpou-
UMEHT [POITOPUUOHANIBHOCT MEXIY CWJIONH CONPOTHBJICHUSA U
cKopocThio) r =0,50 kr/c.

3.101. AMIIIUTYAB! CMELIEHUHA BbIHYXIEHHBIX TapMOHUYECKUX
KoseGaHMii Mpu 4acrotax @, =400 ¢! U w, =600 ¢ paBHBI MeXITy
coboit. HailTu 4actory ®, NpU KOTOPOH aMIUIATYHa CMEIEHUsA
MaKCUMaJlbHa.

3.102. ITpu 4acTOTaX BLIHYXIAOIUEH TAPMOHMYECKOH CUIbl ©,
U ®, aMIJIMTYJa CKOPOCTM 4acTHIbl pPaBHa IIOJIOBMHE MaKCHUMallib-

HOro 3HadeHusi. Haiitu:
a) 4acTOTy, COOTBETCTBYIOLUYIO PE30HAHCY CKOPOCTU;

6) koahpuuMeHT 3aTyxaHus P M YACTOTY © 3aTyXaOLUX
KOJIe0aHMIil.
3.103. HekoTopas pe3soHaHCHasi KpUBas COOTBETCTBYET OCLMILIIA-

TOPY € JorapupMUYECKUM AEKPEMEHTOM 3atyxXxaHust A =1,60. Haiitu
JUis 3TOM KPMBOH OTHOLUEHHE MaKCHUMAaJIbHOH aMIIMTY[bl CMELLE-
HUSA K aMIUIATY[e CMELEHUs IIPU O4EHb MAaJIOil YacTore,

3.104. Teno maccbl m, NOABEILIEHHOE Ha HPYXUHKE, COBEPILIAET
BBIHYXXIEHHbIE KOJIEGaHMs C aMIUTTYIOH @ M 4acToTol .
CoGcrBenHas wacToTa paBHa .. Hailtn cpeguiolo 3a nepuop
MEXaHUYECKYI0 SHEPIUI0 KoJjiebaHui HaHHOTO OCLHMIUIATOpaA.
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3.105. Hajiitm cpeaHIOI0 MOILHOCTb BbIHYXIAIOIEd rapmMoHHUYyeC-
KOit cunbl, ecnu Ko3pPULMEHT 3aTyxaHus OCLMIIIATOpPA paBeH P,
a MOJIHAasA SHEPIusi €0 YCTaHOBUBILMXCS KonebaHMil HE 3aBUCUT OT
BpemeHM (KOrga 3TO BO3MOXHO?) M paBHa E.

3.106. Ilon RECTBMEM  BHEIUIHEH  BEpPTUKAJIBbHOH  CHJIbI
F,=F,cos wt Teno, MOABEHIEHHOE Ha MNPYXUHKE, COBEpLIaeT ycra-
HOBMBIIMECS BbIHYXIEHHbIE KOJIEGaHUsI 110 3aKOHY X = @ cos (@ ¢ - @).
Haiitu paGoty cunbl F 3a mepuop konebaHusl.

3.107. Ilox peiicrBuem MomeHrta cun N, =N, coswt TENO
COBEpIIaCT BBIHYKACHHbIC KpPYTWJIbHBIE KOJI€OaHUS 110 3aKOHY
¢ =¢,cos(wt-a). Hailtu pabory cum TpeHus, NEUCTBYIOLIUX Ha
TEN0, 3a MEPUOA KojebaHUA.

3.108. Hlapux maccbl m =50 r OABELIEH Ha MNPYXUHKE XECTKOC-
™ x =20,0 H/™M. Ilog peiictBueM BBIHYXXAAIOLLEH BEPTUKaIbHOMN
rapMOHMYECKO CHMJBI C YacTOTOM « =250 ¢c™! mapuk cosepriaeT
ycraHOBHMBLINecs kKonebaHusA. [Ipy 3TOM cMeuleHue Llapuka OTCTaerT
1o ¢ase OT BBIHYXJawIeil cuiibl Ha ¢ =37n/4, Halitn no6poTHOCTD
OCLMIJLIATOPA.

3.109. Hlapuk maccel m, MOABE-
IUCHHBIA HAa HEBECOMOI NPYXMHKE,
MOXKET  COBEPILIATh BEPTUKANLHBIE
KojiebaHuAa ¢ KO3((PUIIMEHTOM 3aty-

xanuss PB. CoOGcTBeHHas 4acroTa
konebanuii w,. Ilox peilctBuem BHe-
IIHEH BEPTHKAJNIBHOW CHUJIbl, MEHSIO-
ulefica mo  3akony F, =Fycoswt,
IIApUK COBEPILUIAET YCTAaHOBUBIIMECS
rapMoHudeckue kojiebanusa. Haiitu:

<P

100 200 300 we! a) CpemHIO 3a mepuop Kojeba-
HHUST MOLUHOCTb {P) cuiibl F;
Puc. 3.25 6) 4acTOTy & BbIHYXIAIOIIEH CH-

Jbl, TIPU KOTOPOIi (P) MaKcuMasbHa;
yeMy pasHa (P)_ 7
3.110. Cpennsisi MOWHOCTE (P) BLIHYXAaIOUIell CHNBI B Cydae

YCTAaHOBUBIIMXCS KONEGAaHMil B3aBHCUT OT MX YacTOThl , Kak
NoKa3aHO Ha puc. 3.25. 3pech npegnonaraercst, YTO aMIUIMTYAa

BLIHYXIAIOLLEH CUJIbI TIOCTOSIHHA, HE 3aBUCUT OT YaCTOThl .
Haiitu cOGCTBEHHYIO 4acTOTy ®, OCHIIUIATOPa, ero KoadhgpuiuenT
3aryxaHuss B u BoOpoTHOCTL Q.
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3.2. DnexTpuveckue KonedaHuA

® 3aryxarolne KoJeGaHus KOHTypa:

g4=q,ePcos(ut+a), 32a)
e

o=yoy-8%, w,=1/yIC, P=R/2L

® JlorapudMMYecKHil [eKpeMeHT 3aTyXaHus A u [JOOpOTHocTh @ KOHTYypa
onpepeysitores popmynamu (3.1r). Ilpu cnabom sartyxanuu:

A=xR/CIL, Q=(1/R)/LIC. (3.26)

® VYcraHoBUBLIKECS BbIHYXKIE€HHbIC KoJieGaHusA npu NnocaAeJOBATEIBHOM

BKJIIOYEHNH B KOHTYp Hanpsxehusd U=U, coswot:

I=I cos(wt-¢), (328)
rae
1
L~—
' U @
Iu=—”‘__.’ tg o =—mC_ (32 r)
1} R
Rz*(o)L-—)
wC

CooTBEeTCTBYIOILaA BEKTOPHas AuarpaMMa HanpsKeHuii noxasaHa Ha puc. 3.26.
® [loanoe conpoTUBieHUe (MMMeENAHC):
I, wl
Z=yR*+X?, 3B2n) m
rie X =X; - X, — peaKkTHBHOE COMPOTHBJEHNE.

® MOILHOCTb, Bbije/sieMas B LNy nepe-
MEHHOTO TOKa: ’

P=Ulcos g, (32e) 0
tne U u I -~ peiicrayomne (addekTnBHbIE) !
3HAYCHMsA HaMpsDKEHUA M TOKa: Im/wc
U=U 2, I-12. (32 %) Puc. 3.26

3.111. HeGonbinoil mapuk Maccbl m =21 1, NOJABENIEHHbIH Ha

HEPaCTSKMMOM UM30JIMPYIOLLET HUTA Ha Bbicote h=12 cM or
FOPU30OHTAZILHONH TPOBOASAILEIH IIJIOCKOCTH, COBEPILIAET MaJble

konebanus. [locrme TOro kKak €My cooOIMNIM 3apsy ¢, HEPUON

Kosie6aHmit u3MeHuicss B n = 2,0 pasa. Haittu gq.
3.112. HeGonbluas MarHUTHas CTPEJIKA COBEPLIAET MaJible
Kojie0aHusi BOKPYT OCH, NEPNEHAUKYISIPHOM HANPaBJICHUIO BHEILIHETO
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MarHuTHOTO nojisi. IIpy M3MEHEHHU HMHAYKI UM 3TOro HOAs NEpUOH
koneGaHuii crpenku ymesbuwiics B 1 =50 pas. Bo ckonbko pas u
KaK U3MEHUIAChL MHAYKUMA nons? 3aTtyxanue xosjebanui npenedpe-

KUMO Maro.
3.113. Kouryp (puc. 3.27) odpa-

30BaH ABYMsA NapajuleNbHbIMU 11PO-

l u BOAHHKAMH, 3aMBIKAIOUIMM UX COJIE-

L ®8 '—o’""“‘; HOUAOM C HHAYKTUBHOCTBIO L U
m NPOBOJALINM CTEPKHEM MaccChl M,

KOTOPbIA MOXeT 0€3 TpeHUA CKOJIb-

Pne. 327 3uTh No nposogHuKam. Iposonnuku

pacrnoyiokeHbl B IOPU3OHTANLHOMN
[JIOCKOCTA B  OAHOPOAHOM BEPTHUKAJLHOM MArHUTHOM moje ¢
uHayKiyein B, Paccrosanme mexiy nposogHukamu /. B moMeHT
=0 CTpexHIO COODIIUAN WavanbHYIO CKOpOoCTh v,. Hailitu 3akoH
ero aswxenust x (¢). ConpoTUBIECHNHE KOHTYPA NPEHESPEXUMO MAJIO.

3.114. Karyiika WHIYKTUBHOCTM L COENMHSAET BEPXHHME KOHIbI
OBYX BEpPTUKAJIbHBIM MEOHbIX INMH, OTCTOAUIMX APYr OT Apyra Ha

paccrosuue . Bponb mmn najpgaet 0e3 Ha4YalbHOH CKOPOCTH
TOPU30HTAILHbIA IPOBOJHUK-TIEpEMbIYKA Macehl m (0e3 HapylneHus
KOHTaKTa ¢ MMHaMu). Bea cucreMa HaxOHUTCs B OBHOPORHOM
MarHuTHOM [oJie ¢ MHAYKUHUEH B, AEepHEHAUKYIAPHOM IIJIOCKOCTA
muH. Haiity 3akoH jaBukenusi nposoanuka x(f). ConpoTupnenue
BCEX FIPOBOAHUKOB IpPEHEOPEeKHMO MaJio.

3.115, Tok B konebaTeIbHOM KOHTYPE 3aBUCHT OT BPEMEHM Kak
I=1 sin(wyt),, tae 1, =90 MA, w,=45-10"c™t . Emkocrs xomjien-
catopa C=0,50 mx®P. HaliTy MHAYKTUBHOCTL KOHTYpa W Halipsixe-
HHME Ha KOHAEHCATOpPE B MOMEHT t =0,

3.116. B KOHType, COCTOAIUEM U3 KOHZeHcaTtopa eMmkocth C u
KAaTYLUKM MHAYKTHBHOCTM L, COBEpHIAOTCs CBOGOAHBIE HE3ATYXAalo-
wue KonebaHusA, IPU  KOTOPBIX AMIUIMTYAA HaupspKeHus Ha
xoHaeHncarope passa U, . Hajitn cBaAsp Mexay tokom I B KOHTYpE
n HanpsokeHueM U Ha KOHJEHcatope.

3117. KonebatenbHblii  KOHTYP COCTOMT U3  KOHAEHCATOpA
eMKocT C, KaTylIKM MHOYKTUBHOCTH L € NpeHEOPEeKUMO MaibiM
CONPOTUBJIEHUEM M K1K04a. [Ipu pasoMKHYTOM Ki04€ KOHAEHCATOp
3apAqunyu A0 HaupsokeHusi Ul v 3aTeM B MOMEHT ¢=0 3aMKHyJu
ko4, Haiiru:

a) TOK B KOHTYpe Kak (DYHKUMIO BPEMEHMU;
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6) 3J1C camOMHIOYKIMM B KaTyLIKE B MOMEHTbI, KOIAa 3JIEKTPHU-
yecKasd SHEpPrusi KOHJIEHCATOpa paBHA 3HEPTUM TOKAa B KaTyLIKE.

3.118. Haiitu makcuMasibHbIi TOK B 1enu (puc. 228) n
MaKCMMaJIbHOE HAMpSIKEHVEe Ha KOHAEHCATOpe II0CIIE 3aMbIKaHUs
kitoda K. AKTMBHOE CONPOTUBJIEHUE LENU [1PEeHEeOpExXUMO Malo.

3.119. B KOHType, COCTOALLEM H3 IUJIOCKOrO KOHAEHCATOpa M
KaTyHIKd MHAYKTHBHOCTH € INPEHEGPEXMMO MajibIM aKTHBHBIM
CONPOTUBIIEHUEM, MPOUCXOAST KojieGanust ¢ sHepruei W. Ilnacru-
Hbl KOHJEHCATOpa MEMJIEHHO pa3jBUHYJIM Tak, 4YTO 4acroTa
KoseGanuit yBesIM4ymiiack B 1 pa3. Kaxywo paloty coBepuniv rpn
3TOM MPOTUB 3JIEKTPUHECKUX cun?

3.120. Haiitiu COGCTBEHHYI0 4aCTOTy w, pe3oHartopa (puc.3.29),
cymTasl, YTO €ro MJIOCKas YacTh SBIAETCA KOHIAEHCATOPOM, a
QUIKMHApUYECKass — MHIYKTHBHOCTBIO. Heobxomumble pasmepsl
yKazaHbl Ha PUCYHKe,

6| ¢
]

Puc. 3.28 Puc. 3.29

3.121. Ha puc. 330 mokasaHo
CEYEHUE TOPOMHATILHOTO PE3OHATO-
pa, HCIOOJIL3YEMOrO BO MHOIMX y
MUKPOBOJTHOBDBIX reHepaTopax.
CuvTad, 4TO LEHTpajbHAfA 4YacCTb
pesoHaTopa ABJIAETCA IUIOCKUM 7
KOHJIEHCATOPOM, a TOpOHJaibHas
NOJIOCTh — WHIAYKTUBHOCTLIO, OLe-

HUTb COOCTBEHHYIO 4acTOTy pe3o-
naropa. Heob6xonumbie pasmepnl HaHbl Ha PUCYHKE.
3.122. B xonebarenbHOM KOHTYpe (puc. 3.31) MHIYKTHBHOCTH

Karymkn L =25 mI'n, a emkoctu xongencatopos C;=2,0 Mk® nu
C, = 3,0 mMxd. KO}xneHcaTopm 3apsiqaian 00 HanpsbxeHus U=180B

¥ 3aMmkHy/AM kimou K. Haiitu:
a) repuoj CcoGCTBEHHBIX KOJebGaHMit;
0) amMnIuTynHOE 3HAYEHME TOKa Yepe3 KaTyIlKy.

Puc. 3.30
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3.123. Dnexrpnueckasi uenb (puc. 3.32) UMEET NpPeHEGPEXMMO
MaJIoe aKTUBHOE CONMPOTHUBIIEHUE. JICBBIA KOHAEHCATOD 3apAIMIN 10

HanpsbkeHus U, m 3areM — B MOMeEHT =0 — 3aMKHYIM KIOY

K. HaiiTu 3aBMCMMOCTb OT BpEMEHM ¢ HaNpsDKeHMit Ha obomnx
KOHJIEHCATOpax.

Puc. 3.31 Puc. 3.32

3.124. KoHTyp coCTOUT M3 KaTyLlUKM HWHAYKTHWBHOCTH L n
KoHeHcaropa eMkocTH C. COnpoTUBJICHME KaTylKM M IIPOBOJOB
npeneGpexxumo masno. Karynika Haxogutcst B MOCTOAHHOM MarHuT-
HOM IIOJi€, TaK YTO CYMMapHEIi NOTOK, MPOHU3LIBAIOLIUI BCE BUTKHN
Katyluku, papeH ®. B MOMEHT t=0 MarHuMTHOE IOJIE BBLIKIIIOYMIIU.
Cyuras BpeMs BBIKJIIOYEHUS OYEHb MAalblM II0 CPaBHEHHIC C
I1EpUOIOM COGCTBEHHBIX KOJEe0aHU# KOHTYPa, HAlTH TOK B KOHType
Kak (YHKIMIO BPEMEHH .

3.125. B KOHType COBEpILAIOTCA CBOOOAHBIC  3aTyXarollue
KoJyie6aHus, NMpU KOTOPbIX HANpsSXKEHUE Ha KOHJEHCATOPE MEHAETCS
BO BPEMEHM 10 3aKOHY U= Ume"' coswt. HaitTu MOMEHTHI
BPEMEHH, KOTa MOMAYJIb HaNMpsDKEHMs Ha KOHAEHCATOPE JIOCTHTIaeT:

a) aMIUIUTYOHBIX 3HA4YeHUi;

6) MakCUMaJIbHBIX (IKCTPEMAJIbHBIX) 3HAYEHWIA.

3.126. Kontyp comepxxut KOHaEHcATOp €MKOCTM C, KaTYIUKy ¢
MHIYKTMBHOCTBIO L M aKTUBHBIM COMpOTHBJIEHUWEM R, a Takxe
ko4, IIpn pa3OMKHYTOM KJIIOYE KOHAEHCATOp 3apAfuiid, MHOCIe
Yero K04 3aMKHYJIM, W Hayaluch KoneGaHudA. HailTu oTHouieHue
HAIpPAXKEHUsA Ha KOHJCHCATOpPE K €ro aMIUIMTYJHOMY 3HA4YeHUIO B
MOMEHT HETIOCPEACTBEHHO IOCIIE 3aMbIKaHUA KIIKOYa,

3.127. B koHType c eMKoctbl0 C M HMHJYKTUBHOCTBIO L
IPOUCXOAAT CBOOOAHEIE 3aTyXarouiye KoyeGaHus, Ipu KOTOPHIX TOK

MeHseTcA BO BpeMenn no 3akoHy I=1, e sinwt. Haiitu nanpsxe-

HME Ha KOHJIEHCATOpE B 3aBUCHUMOCTH OT BpPpEMEHH N B MOMCHT
t=0.
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3.128. Konryp cocrout u3 KoHpeHcaTopa eMkoctd C =4,0 Mk® u
KaTylIKU € MHAYKTMBHOCTBIO L=2,0 M[H ¥ akTMBHBIM COIpO-

TuBJieHneM R =10 Om. HaiiTH OTHOWIEHME SHEPTHU MarHUTHOTIO
NOJIA KaTYLIKM K DHEPIMM JEKTPUYECKOTO MNOJsA KOHJEeHcaTopa B
MOMEHT MakKCUMyMa TOKa.

3.129. KoHTyp cOmEpPXUT [ABE IMOCJAEAOBATEJIBHO COEAMHEHHDIE

KaTyLUKd C aKTUBHBIMU CONPOTUBIEHUAMM R, U R, M MHAYKTUB-
HOCTAMHA L, u L,, MIpU4eM B3auMHas WHZYKTUBHOCTb MX npeHeGpe-
XHMO MaJsla. JTM KaTylUKM Haj0 3aMEHMTb OfHON TakK, 4YTOObI
4acToTa U JOOPOTHOCTh KOHTYpa He u3MeHunuchb. Halitu usaykrus-
HOCTb M AKTUBHOE CONPOTHUBJIEHHME TAKOH KaTyLLKH.

3.130. HaiiTu Bpems, 3a KOTOpPO€ aMINIMTyAa KOJIeOaHMII TOKa B

KOHTYype ¢ A06poTHOCTBIO @ =5000 ymeHblunTca B 1 =2,0 pa3sa,
ecny yacTtota kosebauuit v =2,2 MTI'i.
3.131. KoneGartenbHbiif KOHTYp uMEET eMKOCTh C =10 Mk®,

UHAYKTUBHOCTb L =25 MI'H u aktuBHOE conporusieHue R =1,0 Om.
Yepe3 ckonbko KoONeOaHUIl aMIIATyla TOKa B 3TOM KOHTYype

YMEHBIUUTCS B e pas?

3.132. Ha cKoJbKO MPOLICHTOB OTAMYAETCA 4acToTa o CBOOOA-
HbIX Kojebanuit KoHTypa ¢ goOpotHocTblio @ =35,0 OoT coGCTBEHHOI
YacTOTbl &, KoynebGaHui 3TOro KOHTypa’

3.133. IIpoBoaHuK B (hopme KBaapaTHON paMKu

CO CTOPOHOI a, NOABEIUEHHbI Ha YNpYyroil HUTY,
HaXOUTCsA B OJHOPOAHOM TOPU30OHTANIbHOM Mar-

HUTHOM IIOJie ¢ uHAYKIMed B. B 1mosnoxenun
paBHOBECUS  TUIOCKOCTD  paMKU  TapasuiesibHa

Bekropy B (puc. 3.33). Byayuwu BbiBefaHa wu3
MOJIOKEHUs] PABHOBECUS, paMKa COBEPLUAET Mallbie 8
KOJ1e6aHUIl BOKPYT BEPTUKANILHONI OCU, NPOXOAsILeit
yepes ee IEeHTP. MOMEHT UHEPUMU pPaMKM OTHOCU-

TENBHO 3TON Ocu I, €€ 3MEKTPUYECKOE COIPOTUBIIE- Puc. 333

Hue R. TlpeneGperasgs WHIAYKTUBHOCTBIO DPaMKH,
HaliTu BpeMmsl, 4epe3 KOTOpPOE aMIUIUTY[a €€ YIJIOBOTO MOBOpOTa

YMEHbILIUTCS B e pas.

3134. B cxeme (puc. 334) DOC osnemenra &=2,0B, ero
BHYTpeHHee comnpoTusieHue r=9,0 OM, €MKOCTb KOHJEHCaTopa
C =10 Mx®, uHAOYKTUBHOCTL Katywiku L=100 wmMIH u axtuBHOe
conporusinedue R=10 Om. B HeKOprbm MOMEHT K104 K
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- pasomkuynu. Haiity snepruro koneGauuii

K B KOHTYpE:
a) HEeNOCPEACTBEHHO MOCNE pa3MbIKa-
6 C L yus xmoua;
T T 6) depes t=030c nocae pasMbIKa-
HUA KI04a.
Puc. 3.34 3.135. B xouType, HOOGpOTHOCTL KOTO-

poro Q=50 u cob6CTBEHHas 4acToTa
KoneGanuit v, =5, 5 k[, BO30YXRalOTCA 3aTyxawuipe KoseGaHus.
Yepes CKOJIBKO BPEMEHM JHEPIUs, 3allaceHHass B KOHTYPE, YMEHb-
mutea B 1 =2,0 paza?

3.136. KonebaTenbHbIA KOHTYP COHEPIKHAT KOHIAEHCATOP C YTEYKOM.
EMmKocrh KoHOeHcaTtopa C, €ro akTHUBHOE CONpOTHBIEHHE R,
UngyktuBHOCTD Katyiiku L. CONpOTMBICHHE KaTYIIKM ¥ TIPOBOJOB
npeHebpexxumMo Masio, Halitu:

a) 4acToTy 3aTyXalIUHUX KojebaHMii Takoro KOHTYpa;

6) ero n0GpPOTHOCT.

3.137. Haiitu JoGpOTHOCTH KOHTypa ¢ €MKOCTBIO C =20 MKk® 1
UHAYKTABHOCTBIO L =5,0mMIH, ecnu Ha NOQAepXaHMEe B HEM
HE3ATYyXAIUX KOJe0aHui ¢ aMIJIMTYROM HanpsiKEHUA Ha KOHJEH-
carope U, = 1,0 B Heo6xouMo nogBoanTs MoluHocTb (P) = 0,10 MBT.
3aTtyxanue koneGaHMii B KOHType AOCTAaTOYHO Majio.

3.138. Kakyio cpefHIOI0 MOIL[HOCTb JAOJDKEH MOTPEOnsATh Koieba-

TENbHBIH KOHTYP ¢ aKTUBHBIM conporusneHueM R =0,45 Om, ytobnt
B HEM MNOANCPKMBAJIMCL HE3aTyXalolMe TapMOHWYECKUE KOJeGaHus

¢ aMmauTynoit Toka I =30 MA?

3.139. KoneCaTenbHbINH KOHTYP COHEPXKUT KOHJAEHCATOP €MKOCTbIO
C =12 1® U KaTylIKy C HHIYKTUBHOCTEIO L = 6,0 MK['H ¥ aKTMBHBIM
conpoTusieHueM R =0,50 OM. Kakyio cpegHIOI0 MOUHOCTD HYXKHO
TIORBOAUTL K KOHTYPY, UTOOBI NMONAEPKHUBATh B HEM HE3ATyXarol(ue
rapMOHHYECKME KOJIE6aHMA C€ aMIUIMTYJ0il HaNpsDKEHHsA Ha

KoHgencatopa U, =10 B?
3.140. HaiitTh 4YacTOTy 3aTyxamloWuXx KoixeGaHWil KOHTypa,
mokasaHHoro Ha puc. 335, Emkocrs C, wHAayKTUBHOCTE L 1

aKTUBHOE COMNpPOTUBJIEHHE R MNpeRnoNaralorcss M3BECTHLIMH.

3.141. UmeroTcss nBa KoneGaTeNbHbIX KOHTypa (puc. 3.36) ¢
KOHJIEHCAaTOpaMHu ORMHaKoBOH emkocTd. IIpM KakoM COOTHOMIEHMU
MEXy MHAYKTUBHOCTAMHI K aKTHUBHBIMM COIPOTHBIIEHUAMHU KaTyLLEK
4acCTOTBl M 3aTyXxaHWsi CBOOOAHBIX KoJe6aHMil B OGOMX KOHTYpax
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OymyT OAMHAKOBbIMH? B3auMHas MHIYKTHBHOCTb KaTyLIEK JIEBOIO
KOHTYpPa IpPEHEOPEXUMO Maja.

‘L, L, L, L
LT s
a i)
Puc. 3.35 Puc. 3.36

3.142. KoHTyp coCTOUT U3 MOCJENOBATEIbHO BKIIOYEHHDIX

KOHAEHCATOpa emkoctd C, KaTyIUK¥ WHAYKTMBHOCTM L, Kioya u
CONpPOTUBIICHHS, PABHOIO KPUTHYECKOMY JUIA JAaHHOTO KOHTypa. Ilpu

Pa30OMKHYTOM KJIIOUE KOHJIEHCATOp 3apsa/uMiid X0 HanpsbkeHus U,
W B MOMEHT t=0 w04 3aMkHynu. Haility TOK I B KOHType Kak
thyukuo Bpemenu f. Yemy pasen I, 7

3.143. Karyiiky ¢ aKTHBHbIMH COIPOTUBJIEHMEM R 1 UHAYKTWB-
HOCTBIO L TOAKAICYUIIM B MOMEHT ¢ =0 K MCTOYHUKY HAalpPsOKEHUA
U=U_cos wt. Haittu TOK B Katymxe I(f).

3144, llenb, COCTOSIIUYI0 M3 TMOCJENOBATEIBHO COEOUHEHHBIX
KOHAeHcaTopa eMkoctd C K CONpOTHBIIEHUA R, NOAKIIOYMIN K
HEPEMEHHOMY HanpsikeHuto U=U_coswt B Moment t=0. Haiitn
TOK B LiEMM KakK (PYHKIMIO BPEMEHH f.

3.145. [AnuHHBIA OAHOCHONHEIA CO/EHOW U3 [POBOJIOKM C

YACAbHBIM CONPOTHUBJIICHUEM p MMEET Ha CAUHULY JUIMHbI n
TUIOTHO PacrioOKEHHBIX BHUTKOB. 'TOJII_LLI/IHa H30JIAUMH HNpOBOAa

npenebpexumMo mana, Paguyc cedeHus cosieHoupa paeH a. Haiitu
PasHOCTh (a3 MeXTy TOKOM M IEPEeMEHHBIM HAIPSKEHHEM YaCTOTLI

VvV, KOTOpPGE IOAKIIOYCHO K KOHIIaM COJICHOHAA.

3.146. KoHubI Liend, COCTOSLIEH Y3 IOCIEN0BATEIbHO BKIIIOYEH-

HBIX KOHJEHCATOpa W aKTHMBHOIO CONPOTUBJIEHUS R =110 Om,
TOACOCHMHNIN K HEPEMEHHOMY HAMNPSKEHUIO C  aAMIITUTYHOIM

U, =110 B. IIpn 3TOM aMIJIMTyAa YCTaHOBUBIIEIOCH TOKa B ILENU

1, =050 A. Haittu pa3HocTh a3 MeXITy TOKOM M TMOJaBaEMbIM
HallpsXKEHUEM.
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R 3.147. Ha puc. 3.37 nokasaHa npocreiiias
O—C}—I——O cxema criaxusatowero ¢uibrpa. Ha Bxon
7 C ' rogaror Hanpspkenue U, =[1 +cos wt]. Haiitu:
T a) BbIXOJHOE HanpspkeHue U’ (1);

—° 6) 3nauenmne RC, nipu KOTOpOM aMIUIMTyda
NEPEMEHHONU COCTaBAAIOIEH HANPAXKEHUSA Ha

BbIXofie Oyner B 1 =7,0 pa3 MEHbILE MOCTOSAH-

Puc. 3.37

HOI cocTaBndlolLeit, ecnu o =314¢71,

3.148. KonebarenbHblif KOHTYP ¢ MHRYKTMBHOCTBIO L MOAKIIIOYEH
MOCJIEHOBATENIbHO K BHEILUHEMY CHHYCOMIAJIbHOMY HaIIPAXKEHUIO C

ammuurtynoii U,. KOHTyp HacTpoeH B pE30HaHC, IPU KOTOPOM
aMIUIMTyla yCTaHOBMBIUETOCA TOKa papHa I,. HallTu mpoMexyTok

BPEMEHU T, 3a KOTOPBI aMIUIMTYJa TOKa YMCHBILUMTCA B e pas,
ecnu mpouecc OyHeT NMPOUCXOAUTL B pexXuMe CBOOOAHBIX 3aTyXalo-
IUX KosebaHuii.

3.149. W300pa3nTh NpUMEpPHbIE BEKTOPHbIE farPaMMbl Hanipsixe-
HUil B DSJIEKTPUYECKUX LEMAX, [OKa3aHHbIX Ha puc. 3.38a,6.
Buemnee Hanpspbkenue U ripeanosiaraercsi rapMOHUYECKUM €

4acToTol .

Ry LR C LR
w<wy
-0 o o O
6
Puc. 3.38

3.150. Llenp u3 noCNEHOBATENBHO COEUHEHHBLIX KOHAEHCATOPA
emkoctn C =22 Mk® M KaTyllKd C aKTUBHBIM COMPOTUBJICHHEM
R=200m wu wuHupykruBHocTbio L =0,35 'm nopxmoueHa kK cetu
TICPEMEHHOrN0 Hanpsbkenust ¢ amiuaryaoin U, =180 B u wyacroToii
w =314c"!, Haiitu:

a) aMIUTMTYly TOKA B UEMNWU;

6) pasHocTh a3 MeXHYy TOKOM M BHEUIHUM HaPSXXEHUEM;

B) aMIUIMTYAbI HaNPsOKEHMsT Ha KOHJEHCATOPE M KATYLIKE.
3.151. lenp U3 NOCIENOBATENLHO COCHUHEHHBIX KOHEHCaTopa

eMkoctd C, KaTyIIKd MHIYKTMBHOCTH L (6€3 aKTUBHOIO COMpPOTHB-
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JleHusl) M Ppe3NCTopa € CONPOTHBIEHHEM R NOAKIIOYUIUA K
MCTOYHUKY TapMOHUYECKOIO HaIlPsSIKEHUs, 4YacTOTy ® KOTOpPOro
MO’HO MEHATh, HE MU3MEHAA ero amrmutyabl. Haitu yacroty o,
Py KOTOPOW CTaHOBUTCS MAaKCUMaJIbHBIM HallpsiKEHUE!

a) Ha KOHIEHcaTope; 6) Ha KaTyLUKe.

¥Y6eaurbcsa, UYTO 3TA YacCTOTbl CBA3aHbl  COOTHOLUEHUAMU

2
Ocpe < Oppey M Oppy " Op = W5

3.152. TlepeMeHHOE HampskeHUE C yacToTOi  =314c™! n
amruTynoit U, =180 B nogxIi04eHO K KOHLAM - LeNHU, COCTOSILLEH
U3 TOCJIE/IOBATE/IbHO COEAMHEHHBIX KOHJIEHCATOpa U KaTylUKN C
aKTUBHBIM  COMpoTuBjeHueM R=400M ©  HMHAYKTMBHOCTBLIO
L =0,36 TH. Ilpu KakoM 3Ha4eHMU €MKOCTH KOHJEHCATOpa aMILJIUTY-
Jla HaIpsDKEHUsT Ha KaTylike Oyner MakcuMaibHOR? Yemy paBHa
3Ta aMIUJIUTY[a M COOTBETCTBYIOUlasg aMIUIMTyda HalpsKEHUsl Ha
KOHJIeHcaTope?

3.153. Konpencatop eMkoctu C, NMpOCTPaHCTBO MeEXAY OOKIIajKa-
MM KOTOPOTO 3aMOjHEHO cj1a0o NpOBOAAIEH CPEfOl ¢ aKTUBHbLIM
CONMpPOTUBJIEHMEM R, MNOAKIIOYUANAUM K HCTOYHMKY IEPEMEHHOIO
Hanpspkennss U =U, coswt. HaiiTu ycTaHOBUBIIMIACS TOK B
ITOBOISIIMX HPOBOJAX B 3aBUCUMOCTH OT BpemeHu. CompoTtusiic-
HUE NPOBOJAOB NPEHEOPEXMMO Majlo,

3.154. KoneGaTenbHbI KOHTYP COOEPXUT KOHAEHCATOP €MKOCTHA
C n coneHoun ¢ UHAYKTUBHOCTLIO L,. CoyleHOMJ HHIYKTUBHO
CBsI3aH C KOPOTKO3aMKHYTOI KaTYLIKOHM, UMEIOIEH WHIYKTUBHOCTb
L, n npeHeOpexUMO Manoe aKTUBHOE COnpoTtussenue. Mx Bszanm-
Hasl WMHAYKTUBHOCTL L,,. HaiitTm cOOGCTBEHHYI0 4YacCTOTYy [JaHHOIO
KoJ1eDaTeIbHOTO KOHTYpa.

3.155. Haiitu no6pOTHOCTb KOJ1€6ATENLHOTO KOHTYPA, B KOTOpBIil
MOCJIEAOBATE/IbHO BKJIKOYEH MCTOYHUK rnepemenHoit 3[C, ecnu npu
pe30HaHCe HalpsAXKEHUE Ha KOHJAECHCATOpe B n pa3 MPEBHIMIACT
HarpsiKEHME Ha UCTOYHUKE.

3.156. llenb MEPEMEHHOTO TOKA, COCTOAIAS U3 MOCHENOBATEIIBHO
COEIMHEHHbIX KaTYILKU M KOHJAEHCATOpa, MOAKIIOYEHA K MCTOYHHUKY
nepeMmeHHO# JJIC, npuyeM MHAYKTUBHOCTb KATYIIKH MOJ00paHa Tak,
YTO TOK B LIENM MakcumasieH. Hailtu 106pOTHOCTb CUCTEMBI, eciin
HU3BECTHO, YTO INPKU yBEJIMYEHWHM HUHAYKTMBHOCTH B n pa3 TOK B
Lenu yMeHbLIaeTCs B 1 pas.
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3.157. IocnenoBaTeENbHO COCAMHEHHDbIE KOHJEHCATOP E€MKOCTU
C =45 mx® u KaTyuika ¢ aKTMBHBIM COIPOTUBJIEHUEM [MOAKIIOYEHD]
K MCTOYHMKY TapMOHWYECKOTO HAaMPSKEHUA, dYacToTy KOTOpPOro
MOXXHO MEHATb, HE W3MeHsAs ero ammuutyasl. [Ipu yacrorax
v, =150 xI'y, 1 v, =2,50 k' amMnauTya TOKa OKa3ajnach OMHAKO-

Boil. HaliTn MHIYKTUBHOCTL KaTYHIKH.
3.158. TMokaszarb, 4YTO MNpu MaJIOM 3aTYXaHUM [OOPOTHOCTD
KOHTYpa, B KOTOPOM COBEpPIIAIOTCA BBIHYXJAEHHbIE KoJebaHu:,

Q~wy/Aw, e w, — cobcrBennas vacrora kosiebanuif, Aw -

IIMPUHA PE30HAHCHOHW KpuBo I(w) Ha “BbICOTE', B V2 pas
MEHbIIEH aMIUIMTYABI TOKA IIPH pPE3OHAHCE.

3.159. K koHuamM 1menu, CcOCTOSLIEH M3  JIOCJIEAOBATEIILHO
COEAMIECHHBIX KOHJIEHCATOpa M KaTyLIKY, NOAAI0T HOOYEPENHO ABa
MepPEMEHHBIX HAIIPAXKEHUSA OMMHAKOBOH aMIUIMTYIbI, HO pPa3sHON
4acToThl. YacTora O\HOIO HalpsiKeHus paBHa cOOCTBEHHON 4acrToTe
(wy), npyroro — B 5 pa3 Goapwie. Hafitu OTHOUWIEHUE aMIJIUTYR
TOKOB IpfI, BO3OYxJlaeMBIX 0OOMMU HAIPAXKEHUSAMM, €ClU A00pOoT-
HOCThL cHcTeMbl paBHa Q. Beruuciure 310 orHorueHue aiasaQ =10
u 100, ecnn n =1,10.

3.160. Must 3apsijiku aKKyMyJsATOpa MHOCTOSIHHBIM - TOKOM I,
tpebyercsi 7, wacos. CKOJIBKO BPCMEHHM NOHAaROOUTCs Jsisi 3apAdKu
TAKOTO aKKyMYJASITOpAa OT CETU 4YEpPe3 OJHOMOYNEPUOAHBLIA BbINPA-
MHTEJIb, €CJIM JICHCTBYIOMIEE 3HAYCHUC TOKa TOXE paBHO I,

3.161. Haiitu peiicTByrouiee sHaue-
/ __ HUE TOKa, €C/IV CpeJTHEE 3HAYEHUE €0
pasno I, a camM TOK 3aBUCUT OT
BPEMEHHU I10 3aKOHY:

/ a) nokasaHHOMY Ha puc. 3.39;
6) Ier|sin(w?)].
Puic. 339 3.162, ConeHoupi ¢ UIAYKTUB-

HOCTBIO L=7 M[H u aKTUBHbIM CO-
nporupiieHueM R =44 OM pogkMO4WiH CHa4yajJla K MCTOYHHKY
HNOCTOAHHOTO HanpspkeHus Uy, a 3aTeM K IeHEpATOpPy CHMHYCOMAAJIb-
HOTO Hamnps>keHust ¢ AelcTByoluM 3Havenuem U =U,. Tlpn kakoii
4acToTe TEHEpaTOpa MOULHOCTH, NOTpedisemas conenousgom, Oymer
B n =5,0 pasa MeHbUIE, YeM B [E€PBOM cryuae?

3.163. K cerm c¢ peiicrByiomM Hanpsbkenuem U =100 B
NOAKNIOYUIN  KAaTYWIKy, WHAYKTUBHOE COMPOTMBIIEHUE KOTOPOIi
X; =30 0m n umnepanc Z =50 Om. Haiitn pasHocts das Mexay
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TOKOM M HaIpsDKCHHEM, 3 TakXe TCIUIOBYIO MOHLIHOCTL, BbLICisie-
MYIO B KaTyllKC,

3.164. Karywika ¢ uagykrugHocrnio L=070 'H 1 axtHsnnim
conporupsieduem r =20 OM COCANHEHA HHOCACAOBATLIBHO ¢ OC3bIH-
AYKIIMOHHBIM COHPOTUBJIEHHEM R, 1 MY KOHILAMM ITOW neliu
NPUIJIOKCHO TICPECMEHHOC HAIPSUKEHHEe ¢ JUiiCTBYIOUMM 3HAMEHUCM
U =220 B 1 uactotoit @ =314¢7'. Tlpu Kakos 3HAYCHUM COMPOTUB-
JeHus R B ouenu OVHET BbUICHSTBUH  MAKCHMabHaH  TCIOHas
MoiHocTb? YHeaty oma pasna?

3.165. Llenn, cocTosilas “3  HOCHCTOBATCILHO  COLMHENUBIX
KOHIEHCATOPA M KaTYUIKM, JIOFK/BOUMeH K Ceri. HaMenus eMKocTi
KOHAEHCATOP, NOOWIMCL  YBCHIUYMCHUA  BLUICIEACMON  Teitonoi
MOLLHOCTH B Katymike B n=1,7 pasa, Ha CKOHBKO nponenton
HOMCHUIIOCHL HPH DTOM 3HAYCHUC CO&;({)?

3.166. B kouedarenninlii  KoHTYp ¢ Jl06portHOCTRIO Q= 100
BIJIIOYCH  ITOCNCAOBATENILHO  HCTOMIUK  cHuycowiaanuei IIAC ¢
MOCTOSIHHON  aMIATYWI  Hanpsokenusa. [Ipn nekoropoii wacrore
BHEILHETO  HANPSKCHUS  TCILUIOBAY  MOILIOCTh,  BBIC/AMCM@N b
KOHTYPE OKABBLIBACTCS  MakcRMaibHOB, Hit CKOJIBKO  0ponenTos
CHCAYET MIMCHWTL  3TY Hactury, YTOOLL BbIlHdeMast MOILHOUTH
YMCHbHUAACH B =20 pasa?

3.167. Lienb, COCTOAMYIO M3 HOCICHOBATCIRIO  COCMHEITILIX
OEsSLIMAYKIMOHBOTG  contporusicHiin R =016 KOy v KaTyliky ¢
AKTHBHBIM COITPOTHHEIICHUEM, LBOMKIOYMIAM K CCTH ¢ JHEHCTBYIONNM
Haupgaxennem U =220 B, Haitrir meino8y10 MOuiocth, BhIETRCMYyIo
HO KATyruke, ecin JeHCTBYIONLIIC HuliPsiaciiig HA COUpoTupieHiin R
M K@byHIKE PaBHLI cootserersennu U, =80 B u U, =180 B.

3168, Karyiuka u Oe3bIHIYKIMOHHOC COUDOTHRICHNE R =25 OMm
HOMKITIOMEHDBT  HAPAUICIIBLHO K CETH  UEPEMCHHOTO  HalpskeHus,
Hajity 1eiuioByio MOLHOCTD, BLUACHAACMYIO B KATYLIKE, ¢CIH U3
cern norpedssierest Tok =090 A, a Mepes KOTyluKkY M COHpOTHBIIC-
Hitle R tekyr Toku coorserersenno, [, =050 A n I, =0,60 A.

3.169. HaiiTu rionnee ConpoTUBIICHHE YIACTRA LECHM, COCTOSILEro
U3 NapaJNIeNbHO BKJIIOHEHHOTO KoHjaeHcatopa eMmkoct C =73 mkd
M AKTUBHOTO CONpoOTHBRICHUS R =100 OM, jUId HEepeMEHHOro TOKA
H4CTOTHI @ =314¢7,

3.170. M3006pa3uTb NMpUMEPHBIE BCKTOPHBIC JUArpaMMbl TOKOB B
OJICKTPUYECKUX KOHTYPaX, NoKazaHHLIX Ha puc. 3.40. Ipeanonaraer-
€A, YTO NOAABACMOE MEXKAY TOYKaMu A M B HanpsokeHue cuHycou-
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NaJIbHOE M MNapaMeTpbl KaXIO0ro KOHTypa 10f00paHbl Tak, 4YTO
cymMMapHbliif TOK [, 4epe3 KOHTYp OTCTaeT 10 ¢pa3e OT BHELIHEro
HanpsKeHUst Ha yroan ¢.

R c
A g A 8
LR
a ]
Puc. 340

3.171. Konpencatop emkoct C =10 Mx® u KaTyLIKy ¢ akTUB-
HbIM corpoTtusiieHueM R =0,10 Om u unayktuBHOCTBIO L =1,0 MI'H
TIO/IKJIIOY WY TapaleNbHO K MCTOYHUKY CUHYCOMAANILHOIO Hanps-
JKEHUA ¢ JeiicTBylomum 3Hade”Huem U =31 B. Hairm:

a) 4acToTy ®, IIpA KOTOPOH HACTYNaeT PE30HAHC;

6) neiicTByIOLlleE 3HAYEHME MONBOAMMOIO TOKa IPY PE3OHAHCE
U COOTBETCTBYIOLL{E TOKM 4Y€pe3 KaTyliKy M KOHJIEHCATOP.

3.172. K “CTOYHUKY CHHYCOUIATILHOIO HAMPXEHUs ¢ 4aCTOTON &
NOAKIIOYWIN NapajuleIbHO KOHAEHCATOp eMKOCTM C M KaTylUKy ¢

aKTUBHBIM CONPOTUBJIEHHWEM R U MHAYKTUBHOCTBLIO L. Haiitu
pasHoOCTb a3 MEXAY HOABOAMMBIM K KOHTYPY TOKOM U HarlpsiKCHU-
€M Ha UCTOUHUKE.

3.173. YyacTok UENU COCTOUT U3 MNAPaUIETbHO BKIOYEHHbIX

KOHJICHCAaTOpa €MKOCTH Cu KaTyliku ¢ aKTUBHbIM COHpOTMBHCHHCMR
U MHAYKTHUBHOCTBLIO L. Haiitn nonuoe COIIPOTUBJICHUE 2TOr0 y4yacCTKa

U1 TIEPEMEHHOTO HANPAXXEHMA C 4acTOTOl ®.

3.174. Konbuo u3 TOHKOrO HNpOBOJA C aKTUBHBIM COMIPOTUBIICHU-
€M R u MHIYKITMBHOCTbIO L BpalaiT ¢ IOCTOSSHHOU YIJIOBOIi
CKOPOCTBI0 & BO BHELIHEM OQHOPOLHOM MAaTHUTHOM IOJIE,

NEPHEHINKYIIAPHOM K OCH BpaileHus. [Ipy 3T0M HOTOK MarHWUTHOA
UMHIYKUMU BHEUIHETO IONA YEPE3 KONMbLUO M3MEHSETCH BO BPEMEHU

1mo 3sakony @ =@ coswr. ITokazath, YTO MHIAYKUMOHHBIH TOK B
KOJIblI€ 3aBUCHAT OT BPEMEHU Kak I=1I sin(wt-¢), rme

I, =0 ®,/{R*+w?L? npuuem tg¢ = wL/R.
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3.175. Haiiti cpenHIOI MEXaHMYECKYI0 MOILHOCTb, pasSBUBAEMYIO
BHELIHMMM CHJIAMH JUIA NOMIEP>KaHUA BpalleHus KOoJibLia M3
npeapIyLieil 3aa4yu ¢ TIOCTOAHHOM YIJIOBO CKOPOCTBIO.

3.176. Ha nepeBaHHBIA cepaed-
HUK (puc. 3.41) HajmeTbl [BE Ka-

TYLIKH: KaTymika ] ¢ WHIYKTUB-

7
HOCTBIO L; ¥ 3aMKHyTas HakopoT- £
KO KaTylika 2 ¢ akTMBHBIM CONpO- %%3333

TUBJIEHUEM R M MHAYKTUBHOCTBIO L
L,. Bsaumnas HMHIYKTUBHOCTH
KaTylI€K 3aBUCUT OT pPacCTOAHUS Puc. 341

X MEeXTy HUMH MO 3aKOHy L,(x).
Haiitu cpepHee 3Ha4eHUE CUJIIbl B3aMMOJCHCTBUA MEXAY KaTyllKa-
MM, KOrjla no karymke I teyer TOK I, =l coswt.

33. Yopyrue BoaHBL AKycTHKa

® YpapHeHus NAOCKoOiH ¥ cdhepuuecKoil rapMOHMYECKUX BOJH:

{=acos(wt-kx), & =(ay/r)cos(wr-kr). (33a)

Jlnst opHopoatoii nomowawolueil cpegbl B 3TH (GOPMYJIbI BXOAAT MHOXUTean e '~
n ¢ COOTBETCTBEHHO, e Y — KO3(pPUIMEHT 3aTyxaHus BOJIHBL
® OpHOMepHbIE BOJIHOBbIE YpPaBHEHUA:
& 1 F_1PE

» .36
% v a2 oo (336)

rie 3HakKM "—" M "+" COOTBETCTBEHHO [Ji BOJH, PaclpOCTPAHALIUXCE B
NOJIOKUTEALHOM MJM OTPHLATENHHOM HAMpPaBJIEHUSAX OCH X.
® (aszoBble CKOPOCTH MPOAOJLHLIX BOMH B CTEPXHE (v)) ¥ monepeyHbIX BOJH
B cTpyHe (v ):
u||=JE/ , vJ_=‘/F/p . . (338)

rme E — mopyan FOHra, p — nnoTHocTb cTepxku#, F — cuna HaTskeHWUs CTPYHBI,
p, — ee JHMHeliHas MJIOTHOCTb.

® O6beMHas MJIOTHOCThL 3HEPIHM YIPYroit BOJHBL
2
w=pk*, 3301

® [l1oTHOCTL MOTOKA 3HEPrUM (BexTop YMoBa) Ana Geryuuedl BOMHBI

j=wv. (33n)

B ofuem ciyyae [/t NPOAOABLHBIX BOJIH B CTEPXKHE:
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j=-ou, ‘ (33e)

rae naupsxenue 0 = E€ (3akon Iyka), € — orHocuTenbHas gedopManna (3§/9x),
u — CcKOpoCTb 4acTuiu cpeabl (4, = 9§/0t).

® VpapHenue cTosi9el TapMOHUYIECKOH BOAHLL

E=acos(kx)cos(wt). (33 x)

® Axycrhdecknii addekt Jorepa:

vi=y - x, (3.33)

me U, un u’x ~ MpoeKuny cKopocTeh ucrtodnnka S v upuemunka P Ha och X,
MOOKMTEALHOE HANTPABJCHUE KOTOPOH COBIaji2eT ¢ HanpaBieHeM PAcpoCTpaHenus

asy¥a, 7o ectb ot § x P.
® VpoeHb rpoMkocTi 3Byka (B Genax):

L=1gUll). (33u)

€ Cgyasb MeXRy MHTEHCUBHOCTHIO [ 3BYKOROW BOMAHBI ¥ aMIUMTYAOR KonedaHus

pasaenns (Ap),:

I=(Ap)lk/2pv. (33K)

3.177. 3a CKONMBbKO BPEMEHM 3BYKOBbIE KoOJiebaHuUs npoiayT
paccrostHue ! Mexpay TOYKaMu U I M 2, ecly Temriepatypa BO3IyXa
MeXIy HUMH MeHsieTcsi nuneiino or I, po T,? CkopocTh 3BYKa B
Bosstyxe v=ayT, e & — NOCTOSIHHAs.

3.178. HenomBuKHBIA MCTOUHUK MCITYCKAET 4Yepe3 KaxJibie 6 Mc
KOPOTKUE 3BYKOBBIC UMIYJILCHl BUjia f(f-3x), rae ¢ — B CEKYHJaAX,

x — B kunomerpax. Hailtu paccrogaue Mexay cocefHUMU
HMIIYJIbCAMMU.

3.179. Berymass BonHa umeer bBup € =acos (15607 -52x), rme
t — B CCKyHOaX, X — B METpax. BbIYMCAUTL 4YacTOTYy Vv KoJjeda-

HUIM, CKOPOCTb ¥ KX PacHpOCTPAHEHUS U JJIMHY BOJHBI A.

3.180. YpaBHeHne [IUIOCKOW 3BYKOBOI BOJIHBI MMEET  BUJ
£ =60cos (18007 - 5,3x), e £ — B MHUKpOMETpax, ! — B CEKyHIax,
x — B Metrpax. Haiitu:

a) OTHOWIEHME aMIUIMTY[bl CMELIEHUS YaCTUL[ CPEIbl K JUIMHE
BOJTHBI;

6) ammuuTyny KomnebaHMit CKOPOCTM 4aCTHI, CPEAbl M ee
OTHOUIEHWE K CKOPOCTM PacCIpOCTPaHEHUsI BOJHBDI.
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3.181. IInockasi rapMOHHYECKas BOJIHA C YacTOTOM ® pacnpo-
CTPaHseTcss CO CKOPOCTBIO v B HaNpaBJIEHUH, COCTABIAIOLIEM YITIBI
«,B,y ¢ ocamMu x,y,z. Haiftu pasHocte ¢a3 konebaHuil TOYEK
Cpelbl C KOOPAMHATaMM X,¥,Z, U X,,¥;,%,.

3.182. HaifTu BONHOBOII BekTOp k M CKOpPOCTbB U BOJIHBI,
uMmemwieil Bug § =acos(wt-ax-By-yz).

3.183. Ilnockast BOJIHA C YacTOTOH & PacnpoOCTPaHAETCA Tak, YTO
HekoTopasi ¢a3za kKonebaHuil nmepemellaeTcss BAOJIb OCEl Xx,y,z €O
CKOPOCTAMU vy, U,, v, . HaliTn BoJIHOBO# BekTOp k, eciu oprbl OCei
KOOPIAMHATHLI €,,€,,¢e,.

3.184. B cpene K pacnpocrpaHsieTcst 1JIOCKast ylpyras BOJIHA
E=acos(wt-kx). Haiitu ypaBHEHHE 3TOii BOJHBI B CUCTEMC
oTcyera, ABWKYIUEHCs B MOJOXUTENLHOM HAMPABACHUU OCH X CO

CKOPOCTBIO ¥V MmO OTHOIIEHMIO K cpene K.
3.185. IToxkasarb, yTo nwbas auddepeHnupyemas GyHKUUA BUAA

f(t+ax), tne &« — MOCTOAHHAA, SABJIACTCH PCELUEHUEM BOJIHOBOIC
ypaBHeHUA. KakoB dusuueckunid cMmbica o ?

3.186. B ogHOponHOM YNpyroil cpefe pacnpoCTPansercst MIoCKas
ponHa § =acos(wt-kx). V306pasutb pisa t=0:

a) rpadmku 3aBucumocteid or x BeawuuH &, 9§/dx m 9% /at;

6) HampaBJI€eHME CKOPOCTH YacTHL[ Cpejbl B TO4Ykax, rme & =0,
€CJIM BOJIHA MpONOJLHAsdA, MolepeyHas;

B) NpUMEpHBIN rpacuk pacnpefesieHusi [IOTHOCTH Cpensl p (x)
IUIS1 TIPOJIOJIbHOM BOJIHBL.

3.187. Bposnp ocm x pacnpocrpansiercst Oeryiiasi yrpyrasi BOJiHa
E =Aexp[-(at-bx)*], tne A,a,b — nocrosuuwie. M3o6paszurs
npuMeEpHbI  Bup 3aBucumocrern  §(x), 3§ /ax(x) u 3§ [dt(x) B
MoMeHT t=0. Haiitu Takxe paccrossHMe AX MEXAY TOYKAMU
BOJIHBI, B KOTOPBIX OTHOCUTENbHAs AeOpMalLiist U CKOPOCTH YaCTHIY
cperibl MaKCUMallbHEL

3.188. C kaxoii CKOPOCTBIO PaCHPOCTPAHSICTCS YNpyras BOJIHA,
€CIM B HEKOTOPOM TOUKE B OJIMH U TOT XE MOMEUT OTHOCUTEINbLHAs
nedopmanus € =1,5-102 yu CKOPOCTb 4acTui cpenbl u =30 Mm/c?

3.189. ITnockast mpogosibHAsK ynpyras BOJIHA PacrnpoCTpaHseTCs
B MOJIOKUTEJILHOM HAalPaBJICHUU OCH X B CTEPXKHE € IUIOTHOCTBIO
p=40r/cm® u momynem IOura E =100 [Mla. Haiitu MPOEKILIMEO
CKOpPOCTM &, 4YacCTUL[ CTEPXHSA B TOYKaX, [J€ OTHOCHUTEJIbHasI
nedopmanusa € =0,010,
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3.190. B ogHOpOAHOIT cpeAe pacrnpOCTPaHsETCA IJIOCKas ynpyras
BoJiHA Bufa £ =ae¥* cos(wt-kx), rue a,y,®» ¥ k — NOCTOSH-
Hole, Haiitn pasHoctb a3 xoneGaHuii B TOYKAX, INE aMINUTYHbI

CMELIEHNA YaCTHIl CPEAbl OTIMYAIOTCH APYr OT Apyra Ha 1 =1,0%,

ecnu Yy =042 M~! u nauHa BOMHBI A =50 cMm.

3.191. Hafity paguyCc-BEKTOp, XapaKTepU3yIOLMHA MONOXEHUE
TOYEYHOI0 MCTOUHUKA CEPUYECKUX BOJIH, ECIIM H3BECTHO, 4YTO OH

HaxOOUTCA Ha MPAMOIT MEXIy TOYKAMHU C paJiyCaMH-BEKTOpaMM f,
M L,, B KOTOPbIX aMIJIATY/lbl KOJIEOaHMH 4acTUI| CPENbl PaBHbI a;
u a,. Cpena OgHOpPOAHAsA, 3aTYXaHUSA BOJIH HET.

3.192. To4eyHblii HM3OTPONHBIA MCTOYHUK MCITyCKAaE€T 3BYKOBBIE
BOJIHBI ¢ 4actotoif v =1,45 kI'u. Ha paccroguuu r,=5,0 M OT HEro
aMIUIMTYJa CMELLEHUA YaCTUL[ CPebl a, =50 MKM, a B TOuke P Ha
paccrossHuM r=10,0 M OT MCTOYHMKa aMIUIUTYJa CMEUICHNSA B
n =3,0 pasa Meunbiue a,. Haiitu:

a) ko03¢pPpUIMEHT 3aTyXaHUsA BOJHBI ¥;

6) aMIIUTy[y .CKOPOCTH YacTUL[ CpeAbl B TOYKE P.

3.193. B ynpyroii ogHOpOAHON cpefe paclpOCTPaHSIOTCS JiBE
[JIOCKKE BOJIHBI, OlHA — BMOJIb OCH X, Apyras — BHOJb OCH Y
§,=acos(wt-kx), §,=acos(wt-ky). HaiiTu xapakrep ABUXEHUS
YacTHI[ Cpelibl B IUJIOCKOCTH XY, €CIHH 00€ BOJIHBI:

a) INONEpeYyHbLIE W HampamieHue KoneGaHuil OfMHAKOBO,

6) npoponbHbIE,

3.194. B TOo4ke O OFHOPONHOM Cpeibl HAXOHUTCS TOUCYHBIMA

W30TPONHBII  MCTOYHMK 3ByKa MOMIHOCTBIO P =17 Br. Haiitn
CpenHIo (10 BPEMEHU) SHEPruI0 YNPYrMX BOJH B  00J1aCTH,
orpaHU4eHHON cepoil pagmyca R=50M ¢ ue”HrpoM B TOouke O,
€CJIN CKOPOCTb BOJIH v =340 M/c M HX 3aTyXxaHUue IpeHeGPEKUMO
majio.

3.195. TodyedyHblid M30TPOOHBIA MCTOYHUK 3BYKa HAXOQUTCA Ha
TIEPIIEHAUKYIISIPE K IUIOCKOCTH KOJIBLIA, MPOXOISLIEM 4YEPE3 €ro
ueHtp O. Paccrosanme Mexpy TO4YKoil O ¥ UCTOYHUKOM [ =100 cMm,
paguyc Koabla R =50 cM. HaiiTu cpemHuMii IOTOK 3HEPIMM CKBO3b
KOJIBIO, €CU B TO4YKE O HUHTEHCHBHOCTb 3ByKa I, =30 MKBT/M%
3aryxaHus BOJIH HeT.

3.196. M30TpOnHbIiA TOYEUHBIA HMCTOYHUK, 3BYKOBas MOLIHOCTH
koroporo P =0,10 Br, HaxomuTcs B ILIEHTPE KpYyIJIOTO MOJIOIO
nuauHIpa paguyca R=1,0M u BbicoTel h=2,0 M. Ionaras, 4rto
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CTEHKM I[MIMHApPA IOJIHOCTHIO NOITIOLIAIOT 3BYK, HaWlTH CpPERHUIA
MOTOK SHEPruy, Najaromuid Ha OGOKOBYIO INOBEPXHOCTh IMJIHHAPA.
3aryxaHus BOJIH HET.

3.197. HaiiTu 3BYKOBYI0O MOIIHOCTb TOYEYHOrO0 M30TPOMHOIO
HCTOYHMKA, €CJIM Ha paccTosHHUM Tr=7,5M OT HEro cpenHee
3HaYeHMeE TUTOTHOCTH TOTOKa 3Hepruu (j) = 6,3 MBT/M* n ko3dppunu-
EHT 3aTyxaHusi BOJNHbI y =0,10 Mm~%,

3.198. Ha paccroguum r=10M OT TOYEYHOr0O M30TPOITHOTO
HCTOYHMKA 3BYKa CpPENHEE 3HAYEHME IJIOTHOCTM TFIOTOKA SHEPIUM
(j) =5,0 mBt/M%. Koadpduuuenr satyxauuds BONHBI ¥ =0,015 M~
Kakast sneprusi nornomaercd 3a ¢t =50 ¢ B o6iacT, OrpaHH4eHHOR
chepoit papuyca r, B IIEHTpe KOTOpPOil HAaXOQAUTCA UCTOYHHMK?

3.199. IBa TOYEYHBIX CHUH(A3HbIX HCTOYHMKA 3BykKa A u B

HMMEIOT OJUHAKOBYI0 MOIIHOCTH ¥ HaXOIATCS Ha paccrosHum 2!
Apyr ot gpyra. Hac uHTepecyer cpenudAs (MO BpeMeHU) obbemMHas
IUVIOTHOCTL {W) 3BYKOBO# PHEPIUW B IUIOCKOCTH, TEPICHIUKYJIAPHOIL
orpesky AB u npoxopsuieit uepes ero cepepuuy O. Ha kakom
paccTossHMu OT To4KM O BenmuuHa (w) Makcumannna? IMormoure-
HUE TIPEHEGPEeXKUMO Maso.

3.200. Bocronb3oBaBwnch BhipaxkeHuem (33e) ans  Bekropa
¥YMoBa, HailTM cpejHee IO BPEMEHM 3HAUCHUE IPOEKUUM 3TOro
BEKTOpa Ha OChb X VI CJEAYIOL{MX IMPOAOJILHBIX BOJIH B CTEPXKHE
C IUIOTHOCTBIO p:

a) E=acos(wt-kx); 6) E=acos(kx)cos(wt).

3.201. To ke, 4TO B IpeabIAyLUEH 3ajade, HO /i BOJIH:

a) E=acos(wt-kx)+bcos(wt+kx);

6) £ =acos(wt-kx)+bcos(kx)cos(wt).

3202. B opHoponHOiI YIpYyroit cpefne yCTaHOBWIIACh IUIOCKas
crossyas BonHa & =acos(kx)cos(wt) H306pasurh:

a) rpaduku 3aBucUMOCTeii OT X BenuyuH § u 9{/dx B
MOMEHTHI t=0 u t=T/2, rne T — mnepuopn KonebaHuii;

0) rpadmku pacnpejeneHuii IUIOTHOCTM cpefnl  p(X) s
NPOMOAbHbIX KoJieGaHuii B MOMEHTbI t=0 u t=T[2;

B) rpacduK pacnpefesieHusi CKOpPOCTEN 4YacTull CPeIkl B MOMEHT

t=T/4; ykazaTb HampaBjIeHus CKOPOCTEi B 3TOT MOMEHT B
MMYYHOCTAX ISl MPONOJIbHBIX M TOMNEPECYHbIX BOJIH.

3.203. B ogHOPOMHOM CTEpXHE C IUIOTHOCTBIO p YCTAaHOBMJIACh

NponoNbHas CTosyasd BonHa § =acos(kx)cos(wt). Haiitu BbIpaxe-
HUA JJA O6'BEMHOM IIJIOTHOCTM:
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a) MOTEHIMAJIbHON SHEPIUU W), (x,0);

6) KMHETHYECKOH 3Heprum w;(x,r).

H306pa3ute rpadpuku pacnpencncHus 06bEMHOMN MIOTHOCTH MONMHOR
SHEPTMM W B IIpEAesiax MEXHY ABYMsS COCEIHMMM Y3JIaMH CMellie-
HMA B MOMeHTHI t=0 ¥ t=T7/4, tne T — mepuop kosjeGanuil.

3204. CranpHass crpyHa JjumHbel [=110cM u  auaMerpa
d=10MM HaTAHyTAa MEXOAY UONIcaMu 3jekTpomaruuTa. Ilpu
MPONYCKAHUMU IO CTPYHE I[EPEMEHHOIO TOKa 4acToThl v =50 I'y Ha
Hell YCTaHOBWJIOCH 1 =5 TMONYBONH., HalTM Culy HaTKCHUA
CTPYHBI.

3205. CranpHass cTpyHa januHbel [=100cM ©®  pauamerpa
d=0,50 MM JaeT OCHOBHOM TOH 4acToThl v =256 I';. Haiitm cuny
€€ HaTSXKEHMS.

3.206. Ha crpyHe pnuubl 120 cv oGpa3zoBanack cTOsi4ad BOJIHE,
ApUYEM BCE TOYKHA CTPYHBI ¢ aMIUIATYAOK cMelneHus 3,5 MM
OTCTOSAIT APYT OT apyra Ha 150 cm. Haittu makcuManbHYI0 aMIUIH-
TyRy cmenieHnda. Kakomy oOpeToHy COOTBETCTBYIOT 3TH KoJyebaHu:A?

3207, Haiit OTHOLICHHE YACTOT OCHOBHOIO TOHa HBYX OYHAKO-
BBIX CTPYH MOCJE TOrO, Kak ORHY M3 HHUX YHIPYIO pacTAHyJM Ha
1,=20%, a gpyryio — Ha 1 =4,0%.

3.208. Kak 4 BO CKONBKO Pa3 M3MEHUTCH HaCTOTa OCHOBHOIO
TOHa HATAHYTOM CTPYHBI, €CNH €€ NJIMHY VMEHbILIMTR Ha 35%, a
cuity HarspkeHuss F yBennuuth Ha 70%?

3209. [ina onpeaeneHusi CKOPOCTH 3BYKa B BO3AYXE MCIIONB30BA-
nu Tpyby ¢ NMOpIIHEM M 3BYKOBOH MeMOpaHOii, 3aKphIBalOLIEH OMUH
M3 ee TopuoB. HaiiTu CKOpPOCTE 3ByKa, €CliM PacCTOSHHE MEXIY
COCEJHMMHU HOJIOXKEHMAMH TMOPLIHS, NPH KOTOpPbIX Habwoxancs
pe3oHaHc Ha yacrore v =2,00 k', pasHa ! =85 cm.

3210. HaifTy 4YKUCIO BO3IMOXHBIX COOCTBEHHBIX KoseOanwuii
cronfa Bosgyxa B TpyGe, HACTOTHI KOTOPHIX MEHbIIE v, =1250 Iy,
€CIu:

a) Tpyba 3akpbiTa C ORHOrO KOHI(A;

6) Tpyba OTKpBITa C OBOMX KOHIIOB.

Anuna Tpy6nr =85 cM. Cxopocts 3Byka v =340 m/c. Cyurtath, 410
OTKPBITBIC KOHIBLI TPYObI SIBISIOTCHA MYyYHOCTSIMU CMEIIEHUA.

3211. Menubrit crepxeHn pnuHel [ =550 cM  3akpeneH B
cepeaune. Haiit 4MCI0 NPORONIBHBIX COGCTBEHHBIX KOJIEGaHuUil ero
B Jjuana3oHe 4yactoT ot 20 po 50 xIu. KakoBbl U3 4acTOThI?
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3.212. CrpyHa Mmacchl m 3akperieHa ¢ oboumx KOHHOB. B Heit
BO30ynMiIM KoseOaHHMsi OCHOBHOIO TOHA C KpPYTOBOH 4acToToi ® M
MaKCHMaJIbHOM aMIuTyaoi cMeuwenus a,, . Haidru:

a) MaKCMMaJIbHYI0 KMHETHYECKYIO 3HEPIUIO CTPYHBI;

6) CPERHION 3a MEPUOJ KMHETHMYECKYI0 3HEPIMIO CTPYHBI.

3.213. B opHOpPOJHOM CTEpKHE, IUIOLIajb CEYEHMS KOTOporo S
! IUIOTHOCTb p , YCTAHOBWIACh MPOAOJIbHAA BONHA § = asin(kx) -cos (wt).
HaiiTy MONHYI0 MEXaHH4ECKYI0 JHEPTUIO, 3aKJIIOYEHHYI0 MEXITY
ceYeHUsIMHM, KOTOpPbIE NMPOXOAAT 4Yepe3 COCEAHME y37bl CMCUIECHMA.

3.214. JIOKOMOTHB, KOTOpBIi  ABMXKETCA  CO  CKOPOCTBIO

u =120 KM/4, a€T TYI0K AIMTENBHOCTBIO Ty =5,0 ¢, Haititu pymmrenp-
HOCTH IydKa IS HENORBMXHOIO HaONIogaTess, €CIuM  JIOKOMOTHB:
a) npubmkaercs; ©6) ynmanserca. CkopocTk 3Byka B BO3IyXe
v =340 m/c.

3215. Hapg 1mocce BUCAT MCTOYHMK 3BYKOBBIX CUTHAJIOB C
4acToTolf v, =2,3 KI'1. OT HEro Co CKOPOCTBIO ¥ =54 KM/4 ynainsier-
C1 MOTOIMKIMCT. B Ty e CTOpPOHY Ayer BETEp CO CKOPOCTBIO
u=5,0M/c. CunTas CKOpOCTb 3ByKa B BO3yX€ v, =340 m/c, HaiiTu
YacTOTy CUrHasa, BOCIPHHHUMAEMYI0 MOTOLMKIIMCTOM.

3.216. 3ByKOBasi BOJIHA pPaCIIPOCTPaHAETCS CO CKOPOCTBIO VU B
MOJIOXKUTENLHOM HAalpaBJIEHHMH OCH x. B Ty Xe CTOpOHY HBMXYTCA
HaGmoparenu I U 2 cO CKOpOCTsiMM v, M v,. Haiitn orHOmeHue
4acToT, KOTOphIE. 3aduKCUpyIoT Habmogarenu.

3217. UcTo4HuUK 3ByKa 4acCTOThl v, = 1000 Il ABMXETCA 1O HOp-
MaJli K CTEHKE CO CKOpOCTBIO # =17 ¢cM/c. Ha 3t10it xe HOpManu
pacrnosoXKEHb! JIBa HEMOABIXKHBIX NpUeMHUKa P, u P,, npuyem
MOCJIEROBATENLHOCTD PACIIONIOKEHUS 3TUX IIPUEMHUKOB M MCTOYHUKA
S rtakaga: P, -S-P,-creHka. Kakoil nNpHEMHHUK pETHCTpHpYET
Ouennsa m xakoBa ux 4acrora? CkopocTb 3Byka v =340 m/c.

3.218. HenonBuxHblif HaGi0faTeNb BOCNPHUHUMAET 3BYKOBBIE

KOJieGaHUsI OT [IByX KaMEPTOHOB, OfiMH U3 KOTOPHIX NMPUOIHXKAETCS,
a [Ipyroii ¢ Toi Xe ckopocrtbio ypanserca. Ilpm stoM HabmogaTtenb

cablUUT 6ueHus ¢ vyacroroit v =2,0 I'm. Haiitu ckopocTh Kaxporo
KaMepTOHa, €ciau MX 4Yacrota KosebaHuii v, =680 ' u ckopocTb
3BykKa v =340 M/c.

3219. Ha ocu x HaxogATCss NPUEMHUK M HCTOYHMK 3BYyKa
YacTOThl v, =2000 I'm. McToynMK cOBepiiaeT rapMOHMYECKUE
kose6aHusi BOOJIb 3TOM OCH C KPYroOBOM 4acTOTON @ W aMIUIUTYIOM
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a =50 cm. IIpy KakOM 3HAaYE€HUM & ILIMPHHA YaCTOTHOIO MHTEpPBana,
BOCIMPMHMMAEMOTO  HEMOABIKHBIM  TNPHEMHUKOM, Av =200 I'y?
Cxopoctb 3ByKa v =340 M/c.

3220. MictouHMK 3ByKa 4acroThl v, =1700 'l ¥ npHEeMHMK
HaxomaATCs B ONHOM TO4Yke, B HEKOTOPBIA MOMEHT MCTOYHUK
HAauYMHAeT YAaldeTcs OT NPUEMHMKA C YCKOpEHMEM a =10,0 m/c’
Haiitu wacrory koneGaHUN, BOCHNPUHUMAEMbIX HEMOABHXHbBIM
MpUEMHUKOM 4Yepe3 t=10,0 ¢ mocae Hayajga JBMXKEHUS MCTOYHMKA.
Ckopocrb 3Byka v =340 Mm/c.

3221, UcroyHuk 3BYKa, COOCTBEHHasih 4acTOTa  KOTOPOTrO
vo = 1,8 k', aBUXKETCA PaBHOMEPHO MO NPSAMOIA, OTCTOALIEN OT
HEMOMBIKHOTO Habmioparensa Ha [ =250 m. CKOpOCTP MCTOYHMKA
cocraBiser n =0,80 ckopoctu 3Byka. Haiitu:

a) 4acTOTy 3BYKa, BOCIIPMHMMAaeMyl0 HabnIogaTelleM B MOMEHT,
KOIJJa MCTOYHHUK OKaKETCS HAlNpPOTHB HEIO;

0) paccrosiHne Mexy MCTOYHMKOM U HabniomaTtesieM B MOMEHT,

KOrfla BOCHpHHMMaeMas HalJlofaTesIeM 4acToTa v = v,
3.222. HenoaBuXHbIW MCTOYHUK MCITYCKAET MOHOXPOMaTHYECKUii
3BYK, K HeMYy NpUOIMXAETCA CTEHKa CO CKOpOCThIO u =33 cM/c.

CKOpOCTh pacnpocTpaHEHUsl 3ByKa B cpeme v =330M/c. Kak u Ha
CKOJIBKO TIPOLCHTOB WM3MCHSIETCS [JIMHA BOJIHBI 3BYKa TPU OTpaxke-
HUM OT CTEeHKU?

3.223. Ha opHOi M TOM >X€ HOpPMald K CTEHKE HaXOmATCsA

MCTOYHHUK 3BYKOBBIX KOJIeGaHMil YacToTbl v, =1700 'ty M1 nmpueMHuUK.
HCTOYHUK ¥ [IPUEMHMK HEITONBWXHBI, a CTEHKA YIaIAETCA OT
HMCTOYHMKA CO CKOpPOCTBbI® u =6,0 cMm/c. Halitu 4acrory OueHui,
KoTopyto Oyner perucrpupoBatbh mnpueMHuK. CKOpPOCTH 3ByKa
v =340 m/c.

3.224. Haittu k03(ppUIMEHT 3aTyXaHWsl Y 3BYKOBOM BOJIHBI, €CJIN
Ha paccTOsAHMAX 7, =10M MU 7,=20 M OT TOYEYHOIO M3OTPOITHOIO
MCTOYHMKA 3BYKa 3HA4YCHUS UHTEHCUBHOCTH 3BYKOBOM BOJIHBL
OTJIMYAIOTCA APYr OT Apyra B n =4,5 pa3sa.

3.225. Ilnockasi 3BYKOBasi BOJIHA PacCpOCTPAHSAETCA BAOJb OCH
x. Koadpduumenr saryxanus Bonubl y =0,0280m~!. B Touke x=0
ypoBeHb rpoMkoctu L =60 nb. Haiitu:

a) ypOBEHb TPOMKOCTH B TOYKE C KOOP/MHATOR X =50 M;

6) KOOpAMHATY X TOYKH, B KOTOPOi 3BYK YK€ HE CIIBILLEH.
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3226. Ha paccrosaum r,=20,0 M OT TOYEYHOIO HU3OTPOITHOIO
UCTOYHMKA 3ByKa YpoBeHb rpomkoctu L, =30,0 nb. Ilpenebperas
3aTyXaHUEM BOJIHBI, HAWTH:

a) ypOBEHb I'POMKOCTM Ha r =10,0 M OT HCTOYHHKa,
6) paccrosiHME OT MCTOYHMKA, Ha KOTOPOM 3BYK HE CJIbIIIEH.

3.227. HaGmonaTens I, Haxopsuuiicsa Ha r; =5,0 M OT 3ByYalllero
KaMepToHa, OTMETUJI MCYE3HOBEHME 3ByKa Ha T =19 C mo3xe, 4eM
Habmoparens 2, HaxonsAMiAcss Ha r, =50 M oT kameprToHa. Cuuras
3aTyxaHMe 3BYKOBBIX BOJIH B BO3JQyX€ IIPCHEOPEXMMO MajlbiIM U
CKOpOCTb 3ByKa v =340 M/c, Haiitu ko3pdunueHt 3atyxaHus B
KaMepTOHA.

3228. B cpefe C IJIOTHOCTBIO p PACHPOCTPAHAETCS ILIOCKast

npojosyibHasi rapMoHu4eckast BoiHA. CKOpOCTb BOJIHbI paBHa V.
Cuutas M3MEHEHHME IUIOTHOCTH CPEAb! INPH IPOXOXIAEHMHM BOJIHbI

A p<< p, noxasatb, YTO:
a) npupalleHue JaBleHUE B cpege Ap= - pv? (3 [dx), e
(9%/0x) — otHocutenbHas aecopmauusd,;
6) MHTEHCMBHOCTb BOJIHbI onpenesnserca ¢opmynoi (3.3 k).
3.229. Ha 1yt TIOCKOH 3BYKOBOU BOJIHBI B BO3JyX€ HaXOXMUTCs!

map paauyca R=50 cMm. JnuHa BomHbl A =5,0cM, 4Yacrora
v =6,8 k', amnnutyga kosnebaHuit JaBJIeHUA B BO3JYXeE
(Ap), =35Tla. Haiitu cpegnuii 3a nepuop KosiebaHuil [MOTOK
SHEPTUH, NMaJaollcii Ha IOBEPXHOCThL Iiapa.

3.230. Touka A HaxomuTcad Ha r=1,5 M OT TOYEYHOro M30TPOI-
HOI0 MCTOYHMKA 3BYKa 4actoTbl v =600 'l. MOIHOCTh MCTOYHMKA
P =0,80 Br. IlpeneOperass 3aTyXaHMEM BOJIH U CHUTast CKOpPOCTb
3ByKa v =340 M/c, HailTl N TOYKU A:

a) aMIJUTYRy KojiebGauuii nasnenust (Ap), M €€ OTHOLIEHHME K
IaBJIIEHUIO BO3YXa;

6) aMruiuTyty KosneGaHMit YacTUI| cpefbl; CPABHUTL €e C JUIMHOMR
BOJIHBI 3BYKa.

3.231. Ha r =100 M OT TOYEYHOTO M3OTPOIHOTO MCTOMHHMKA 3BYKa

yacrotel 200 I'y yposenb rpomkocty L =50 nB. ITopor ciasiummoc-
TM Ha 3TOl 4acTOTe COOTBETCTBYET MHTEHCHUBHOCTM 3BYyKa

I,=0,10 uBt/Mm%. KoapdunuenT 3artyxaHus BOIHBI y =5,0-10%m7!,
Haiitu 3BYKOBYIO MOUIHOCTH MCTOYHHUKA.
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3.4. DnexTpoMarHMTHhIe BOJHBI. HM3irydenme

® (azopas CKOPOCTH 3/1EKTPOMATHUTHON BOJIHBIL

v=clyrp, me c=1//t,u,. (34 a)

® B Geryluedl aMeKTPOMArHUTHON BOJHE:
Ejee, =H [u By (3.46)

® lns nA0CKOR 3eKTPOMArHMTHOMN BOJHBI, pacnpocTpaHslomeiics B BaKyyMe

BIONAb OCH X:
-3B,/3r=0E|3x, -OE|ot= -c*0B [ ox. (3.48)

® OGbemHas IJIOTHOCTD JHEPIrUy 3NCKTPOMATHUTHOrO IOJAC

w=ED/2 +BH/2. (34r1)

® J110THOCTL MOTOKA IEKTPOMATHUTHOW 9Hepruu — Bekrop IlojfiHTuHra:

S =[BH]. (34 )

® OcHOBHble YpaBHEHHS ABYXNPOBOLHOW JMHAM:
aI/ox=-C U fot, @aU[fdx=-Ldllde, (3.4¢)

rae C; u L, — eMKOCTb W MHAYKTMBHOCTb €JMHMIbl AJMHbI JmHUN. Ee BoJHOBoE
conporusienne p =L, /C,.

® AMIIMTYdA 2JeKTPOMArHHTHOM BOJHBI, M3JyYaeMoil AMNOAEM, B BOJHOBO
30He:

E, »(1/r)sin®, (34 %)

TAe 7 — paccTosHME OT AunoJisg, § — yroa MeXay PaiycOM-BEKTOPOM I M OChIC
U0,

® MOLWHOCTH M3JAYYEHUA JUNOA C IEKTPUYECKMM MOMEeHTOM Pp(f) M 3apana
q, ABMXYHIETOCA C YCKOPEHHMEM a:
P=(1/4mey) 29%*/3c®,  P=(1/4ne,) 24%%3c3, (343)

® Dpdexr Honaepa npu v<<c:
Av/v=(vfc)cos?. (34 u)

TA€ U ~ CKOPOCTb MCTOYHMKA, © ~— yron MexIy HanpaBieHHEM CKODOCTH ¥
MCTOYHMKA W HaNpaBieHWEM Ha HaGomaTens.
® D¢pexr onnepa B obuteM crayvae:

1- 2
V‘Vol_ﬂmo, tne P = vfc. (B4x)
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Ipu 0 =0 addekr [omiepa Ha3bIBAOT NPOAOALHBIM, a npu ¥ =x/2 —
nonepeyHbIM.

3232. DJeKTPOMarHuTHas BOJIHA YACTOThI v = 3,0 MT'1| mepexopuT

U3 BaKyymMa B JM3JIEKTPUK npoHunaeMoctu € =4,0. Halitu npupa-
LWIEHUE €€ AJIMHBI BOIIHBL.
3.233. IInocKast 37IEKTPOMarHUTHAasl BOJIHA MMajfaeT HOPMAJIbHO Ha

MOBEPXHOCTh TJIOCKONAPAJIENIbHONO CJIOA TOJIUHBI [ U3 U3JIEK-
TPUKa, POHUILAEMOCTb KOTOPOTO YMEHBIIAETCA 3KCIOHEHIMATIBHO

OT €; Ha IEpeIHell MOBEPXHOCTH O €, Ha 3ajHedl. Hailtn Bpems
pacnpocTpaHEHMs 3alaHHOM ¢a3bl BOJIHbI YEPE3 3TOT CJIOM.
3.234. DnexTpOMarHuTHas BOJIHA PacCIpOCTPaHAETCA B BAaKYyMeE

BIOJIb OCH X. B TOYKE A B HEKOTOpBLI MOMEHT MOJYJIb ILIOTHOCTH
TOKa cMmeuleHns j,, =160 MkA/M?. Haiitm B TO4Ke A B TOT X€
MOMEHT MOAyJib npou3sBoaHoit |JE/dx|.

3.235. ITnockasi 3JIEKTPOMAarHUTHasi BOJIHA 4acToThl v =10 MI'n
pacrpocTpaHsercss B Cab0 MpPOBOAAILLEH Cpeae ¢ YAEIbHOM

npoBoguMoOcTel0 0 =10 MCM/M U [AMAJIEKTPUYECKO IpOHMILaE-
MocTei0 € =9, HaliTu OTHOIIEHME aMIUTUTYA IUIOTHOCTER TOKOB
MPOBOAUMOCTH U CMELLCHUA.,

3.236. Ilimockaa snexktpomaruuTHasg BonHa E=E cos(wt-kr)
pacnpocrpansiercs B Bakyyme. Cuuras Bektopbl B, u k M3BECTHBI-
mu, HailTH BekTOp H Kak QYHKUMIO BpeMEHH ¢ B TOYKE C
PaamycoM-BEKTOpOM 1 =0,

3.237. B BaKyyMe paclpOCTPaHSETCs IJIOCKasd 3JIEKTPOMAarHuTHast
BonHa B=e E,cos(wt-kx), me e, — opr ocu y, E, =160 B/m,
k=051 m~!, Haiitu Bextop H B TOYKke ¢ KoOopauHaTOif x=7,7 M B
MOMEHT:

a) t=0; 6) t=33 Hc.

3238. TonkasAa KaTyllka, UMeEIOlasd BUA KOJbLl@ paauyca
R =35 cm, cocrout u3 n =10 BUTKOB NpoBoAa. Karyiika HaxoguTCs

B TOJIE€ NEKTPOMArHMTHOM BOJIHBI 4acTOThl v =5,0 MI'y, Hanpasne-
HUE pacnpoCTpPaHEHMUsI KOTOPO M €€ SJEKTPUYECKMIT BEKTOp
NEPNEHAUKYJISAPHDI OCH KaTyLIKH. AMIUIUTYIHOE 3HAaYy€HUE MOMYJIst
MEKTPUYECKOro Bexropa Boniubl E, =0,50 MB/M. Haiitu ammnuryn-
Hoe 3Ha4deHue JJC MHAYKUUU B KaTyIlKe,

3.239. Ucxona w3 ypaBHeHMit MakcBemia, moka3aTh, 4TO MJIS
IIJIOCKOM  3JIEKTPOMArHUTHOM BOJIHBI, PacHpOCTPAHAIOIIEIACA B
BaKyyme B HalpaBJIECHWM OCH X, CIIPABEIMBLI COOTHOWIEHUsA (3.4 B).
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3.240. Haiits cpenuuii Bexktop IToiiHTMHra NjI0CKO# 3/IEKTpOMar-
HUTHOI BOJIHBI C 3J7IeKTpUYecKoii cocrapnsmouieii BE=E_ cos (wf -kr),

€CJIM BOJIHA PacHpOCTPAHAETCS B BaKyyMe.
3.241. B Bakyyme pacnpOCTpaHsAETCA IJIOCKasi 3J1EKTPOMAarHuTHas

BOJIHA, 4acToTa KOTOpoi v =100 MI'y 1 aMmuMTyia SJIEKTpUYECKOM
cocrapnsouieit E, =50mMB/M. Haiitu cpesinune 3a nepuon koneGanus

3HAYECHUA:
a) MOAy/si MJIOTHOCTH TOKAa CMEIIEHUS;
6) MJIOTHOCTH TOTOKAa JHEPTHM.
3.242. B BakyyM€ pacCIpOCTPaHsSETCH MJIOCKas JIEKTPOMArHUTHAs

BOJIHa 4acCTOThBl ®, JJ4 KOTOpOﬁ CpenHeEE 3HAYCHUE IJIOTHOCTU

rnotoka sHeprum paBHo (S). Haiitu aMmnuryaHoe 3HaYeHHe
IJIOTHOCTH TOKAa CMEIIEHWS B JTOM BOJHE,

3243. B BakyyMe€ BOOJIb OCH X  DPacIpOCTPAHAIOTCA [BE
IJIOCKME OfWHAaKOBO IIOJIIPU3OBAHHBIC BOJIHBI, JJIEKTPUYECKUE

COCTaBJIAIOLIME KOTOPbIX U3MEHAIOTCA 1O 3aKoHY B, =B, cos (wf - kx)
n B, =Eycos(wt-kx +¢). HailTu cpefHee 3HA4YEHUE IJIOTHOCTH

TIOTOKa JHCPruun.
3.244. B BakyyM€ pacnpOCTpaHAIOTCA [BE IIJIOCKUE 3NEKTpOMar-

HUTHbIE BOJIHBI, OlHAa — BIOJIb OCH X, OpYras — BJAOJbL OCH Y.
B =B cos(wt-kx), E, =E cos (wt-ky), rne Bekrop B, nmapannenen
ocu z. HaiiTm cpenHee 3HadyeHHME IUIOTHOCTH IOTOKA SHEPIUM B
TOYKAaX IUICCKOCTH Yy =X.

3.245. lllap paguyca R =50 cM HaxOAUTCA B HEMarHUTHOH cpene
npoHunaemoctu € =4,0. B cpene pacnpocrpaHsiercst IIOCKas
9JICKTPOMarHMTHasi BOJIHA, [JIMHA KOTOPOH A <<R W aMIiuTyaa
JIEKTPUYECKOI cocTaBnawileir E, =200 B/m. Kakast sHeprus napgaer
Ha 1ap 3a Bpems ! =60c?

3.246. B BakyyM€ B HAaIlpaBJIEHMU OCM X YCTAHOBHUJIaCh CTOAYAs
37MIEKTPOMAardHy4THasA BOJIHA C  3JIEKTPUYECKOM  COCTaBMAIOLIEH

E=E, cos(kx)cos (wt). HaliTu MarHUTHYIO COCTaBJIAIOLIYIO BOJIHBI
B(x,t). N306pasuth NPUMEPHYIO KapTUHY PaclpelesIeHus SIIEKTPU-
YEeCKOM M MarHUTHOI COCTABNSIOL{MX BOJHbLI B MOMEHTHI t=0 W
t=T/4, tne T — nepuop KojyeGaHUii.

3247. B BakyyMe BJIOJIb OCH X YCTaHOBIJIACh CTOSYasi 3JIEKTPO-
MalHUTHAA BONHA C YIEKTpIdeckoil cocrarsioiieit B =B, cos (kx) cos (w?).
Haiitn x-npoekuuio Bextopa Iloitntunra S,(x,f) u ee cpenmee 3a
nepuon kKonebaHuii 3Ha4YeHME.
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3.248. IInockmii BO3MYLIHBIA KOHJEHCATOpP, OOKJIagKU KOTOPOIo
uMeloT GopMy OUCKOB pamuyca R =6,0 M, NOAKIIOYEH K CHHYCOU-
[AJIbHOMY HAMNpSXXEHMIO YacTOThl « =1000 ¢!, Haiitu oTHOIIEHUE
AMIUIMTYAHbIX 3HAYEHWIl MAarHUTHOH M 3JIEKTPUYECKON 3HEPIUi
BHYTPH KOHJECHCATOpa.

3249. CuHycoupanbHblii TOK YacTOThl ® =1000 ¢c™* Teuer no
0OMOTKE COJIEHOM[a, pajuyc ced4eHusi KoToporo R =6,0 cm. Haiitu
OTHOLIEHUE aMIUIATYIHBIX 3HAYEHUN OSJIEKTPUYECKON M MarHUTHON
3HEPTrUM BHYTPHU COJIEHOMAA.

3.250. TInockuit KOHAEHCATOp C KpPYIIBIMU MapajljieJibHbIMU
nJacTMHAMKM MEJIEHHO 3apsixaior. [lokaszaTb, 4TO IIOTOK BEKTOpa
IoiitHTHra 4Yepe3 OOKOBYI0 IIOBEPXHOCTb KOHAEHCATOPa paBeH
NPUPALLEHNIO 3HEPTUM KOHJACHCATOPa 3a EOMHUIY BPEMEHHU,
PaccesiHueM I10JIs Ha KpasiX IIpU pacdyere npeHedbpedb.

3.251. Ilo npamMoMy TIpPOBOOAHMKY KpYITIOTO CE€YECHUA TEYET
nmocrosgubiii Tok I. Halitm mnotok Bekropa IlodinTuHra 4epes
OOKOBYIO IOBEPXHOCTb Y4YaCTKa J[IAaHHOIO IIPOBOJHMKA, KMEIOLLETO
conporusieHue R.

3252. HepensaTUBUCTCKUE IPOTOHBI, YCKOPEHHBIE Pa3HOCTBIO
noreHuuanos U, o6pa3yior My4OK KpYITIOTO CedyeHusas ¢ Tokom [T,
Haiitn mopmysib 1 HanpaBiieHue Bekropa IIoliHTuHra BHE mydka Ha
pacCTOSTHUU T OT €r0 OCH.

3.253. Tok, mnpoTekaluuif 1o OOMOTKE [JIIMHHOIO MpPAMOIO
COJICHOM/a, AOCTATOYHO MEMJIEHHO YBenu4yuBalor. [lokaszaTb, 4TO
CKOpOCTh BO3PACTAaHUs SHEPrUM MATHUTHOIO II0JIA B COJICHOUJIE
paBHa 1oToKy BekTopa IToitHTHHra yepes €ro G0KOBYIO NMOBEPXHOCTD.,

3.254, Ha puc. 3.42 1nokasaH y4acCTOK
JABYXIIPOBOJHON JIMHUM IME€peiadyu I10CTO-

SIHHOIO TOKa, HAamnpaBJIEeHNE KOTOPOIO € £ 7]
OTMEYEHO cTpesnikamMu. MiMes B BUIY, YTO /

NOTEHUMAN  ®,>@,, YCTAHOBUTb C IIO- e
MOLUbIO Bektopa [IoiiHTHMHra, rue Haxo- Puc. 342

RUTCA reHepaTop TOKa (cieBa, cripaBa?).

3.255. DHeprus OT WCTOYHUKA IOCTOSIHHOIO HanpsokeHua U
nepefaerca K MOTPEOUTENIO IO AJIMHHOMY IIPAMOMY KOaKCHaibHOMY
Kabemo ¢ NIpeHeOpeXHMO MajibiM aKTUBHBIM CONPOTUBIECHUEM,
MNoTpebnsaembiit Tok paBen I. HailTu NOTOK 3HEprum yepes
nonepeynoe cedyeHue kKabenss. BHewHsst nposopsnias o60s04ka
Kabensa mpeArionaraeTcsi TOHKOCTEHHOM.,

3.286. T'eneparop nepemMeHHOro HanpsbkeHus U= Ujcoswt
NepefaeT 3SHEPIUIC MOTPEOUTENIO IO MAJMHHOMY IIPAMOMY KOAaK-
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CHAJIbHOMY KabeJio ¢ MPEHEGPEXMMO MasibiM aKTHBHBIM COIIPOTHRB-

neaneMm. Tok B Henum MeHsierca nmo 3akoHy I=I cos(w?f-¢).
HaiiTu cpegHuii 1O BPEMEHM NOTOK 3HEPIMM YEPE3 MOMNEPEYHOE
ceyenune kabessi. BHeurnsa o6osodka Kabennst TOHKOCTEHHas!.

3.257. Tloka3aTb, UTO Ha rpaHMIlEe pa3fiejia ABYX Cpel HOpMaJlb-
Hble coCTapisiolIye BekTopa [ToHHTMHra He TEPNAT pa3pbiBa, T.C.

S

1n =8,

2.258. Vcxonsa u3 OCHOBHBIX YPaBHEHUH ABYXIPOBOJHONM JIMHUU
(4.4 ), nokasatb, 4TO:
a) HAMPSHKEHME U TOK PaCHpOCTPaHAIOTCS BAONAbL JIMHUM B BUME

BOJIHBI CO CKOPOCTBIO v=ll,/LIC];

6) BOJIHOBOE CONpOTUBJEHME nuHum p =,/L/C;.
3.259. BonHOBOE CONPOTHBIIEHME KOaKCHaJIbHOTO Kabens (0es
rnorepsp) p =60 OM, NPOCTPAHCTBO MEXAY BHEUIHMM W BHYTPEHHUM

MPOBOJHUKAMU 3alIOJIHEHO JM3JIEKTPUKOM INpoHMIaeMoctu € =40,
HaitTn MHAIYKTUBHOCTE M €MKOCTh €IMHULIBI IJIMHBI Kabes.

3.260. OnpeaenuTb BOJIHOBOE CONIPOTHUBIIEHUE P
a) ABYXIIPOBOAHOI nMMHUM §€3 NOTephb, MPOBORAa KOTOPOl MMET

panMyc @ ¥ pacCTosiHue Mexpay ocsimu b, ecnim  b>>a;

6) xoakcmasnbHOro Kkabesnst 6e3 1oTepb, paguyC BHYTPEHHETO
MpOBOAa KOTOPOrO 4 W BHYTPEHHMI paguyc BHEIIHErC LMIWHIAPU-
YECKOr0 MPOBOAHUKA b, cuuTas € =1.

3.261. Haiitu c mnomoiupio ypaBHeHuil (3.4e€) pacnpegeiieHue
TOKa I(x,t) B ABYXMPOBOJHOI JIMHUY, BIOIb KOTOPOH yCTaHOBUIIOCH
pacrpefesieHue HamnpspkeHuil mo 3akoHy  U=U, cos (kx)cos(wt),
€CJIM BOJIHOBOE COTIPOTUBIICHUE JIMHUU PAaBHO p.

3.262. Haiitu ¢ momombio ypaBHeHuit (3.4 €) 3akOH pacrpefesne-
HUA aMIUIMTYR HanpspokeHud U, (x) u TOoKOB I (x) npu Hanuyuu
COGCTBEHHBIX KosiebaHWii B [BYXIPOBOXHOW JUHMW [JIVHBI [, y
KOTOpOIi:

a) KOHIBI ¢ 06enx CTOPOH Pa3MOKHYTHI;

6) KOHUBbI ¢ OGEMX CTOPOH 3aMKHYTbI;

B) JIEBbIE KOHLIbI JINHMHM 3aMKHYTBI, IIPABbIE Pa3OMKHYTHI,

2263. Haiitu muuHy L BO3QYUIHONW ABYXNPOBOXHON JHMHHKK,
KOHIIbI KOTOPOW 3aMKHYTbi ¢ OOEMX CTOPOH, eclii PE3OHaHC B
JIMHUM  HACcTynmaeT IIpyM  [BYX IIOCJIEIOBATENIbHBbIX  4acTOTax
v;=30MIn u v, =45 MIu.
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3264. J[lokasaTh, 4TO Yy 3aMKHYTOil cucCTEMBI 3apsUKEHHbIX
HEPENATUBUCTCKMX YaCTHl, C OAMHAKOBbIM YAENbHbIM 3apAnoM
OUIOJIBHOE M3JIy4EHHUE OTCYTCTBYET.

3.265. HaliTu CpeHIO) MOILHOCTb M3JIyYCHUs 3JIEKTPOHA,
COBEpPIIAIOLIETO  rapMoHMYecKuMe  KoneGaHus ¢ aMmnTypoun
a=0,10 HM ¥ 4YacToToili ® =6,5-10% ¢

3.266. Haittt MOLIHOCTb U3TTy4EHUS HEPEJIATUBUCTCKOM YaCTHIbI
C 3apsiioM e W Maccoif m, OBUXYLUEHCsS IO Kpyrosoi opoure
paguyca R B MOJie HEMOABWKHOTO TOYEYHOrO 3apsapa 4q.

3.267. HepenaTuBUCTCKMIT TMPOTOH BJIE€TEN IO HOpManu B
[IOJIYIIPOCTPAHCTBO C NONEPEYHbIM O{HOPOAHBIM MarHUTHbIM IOJIEM,

UHAYKLIUsE KoTtoporo B =1,0Tn. HailTmu OTHOLWEHUE 3HEPIUH,
MOTEPSIHHON NMPOTOHOM Ha U3JIYYEHUE 3a BPEMSA [BUXEHUA B IOJE,
K €ro MepBOHA4aNbHONW KUHETUYECKON SHEPIUU.

3.268. HepensaTuBucTcKasi 3apsiX€HHasA 4YacTulla JBUXETCS B

MONEPEYHOM ONHOPOJAHOM MarHUTHOM moie ¢ mHaykuuei B, Haiitn
3aKOH YyObIBaHHUS (32 CYET U3NY4YEHHS) KHUHETUUYECKOW SHEPIUU
4acTHllbl BO BpeMeHU. Yepe3 CKONbKO BPEMEHM €€ KUHETHYICCKasd

3HEPrus yMEHbIaeTca B e pa3? BplMUCINTL 3TO0 Bpems ansd
3JIEKTPOHA UM NpPOTOHA, ecau B =1,0 Tn.

©3.269. 3apskeHHas 4acTuila JABHXKETCS BIOJIb OCH Yy MO 3aKOHY
y=acoswf, a TOYKa HaOmogenusi P HaxOQuTCad Ha OCH X Ha
paccrosauuu ! ot yacruuwl (I>>a). Haiitu oTHOLLIeHME IIIOTHOCTEMR
MOTOKA 37IEKTPOMArHUTHOrO usmydeHusa S§,/S, B Touke P B MOMEH-
Thl, KOIJla KOOpAMHATa 4YacTullpl y, =0 u y,=a. Bbruciuth 310
OTHOILLEHUE, ECIU ®=201-100cm! u [=50,0 M. Bana3apiBaHUE

npeHebpexnMo Maino.
3.270. B nanpapleHUM MAKCMMAJIbLHOTO U3JIYYEHUs Ha paccrosi-

HUM 7y =10 M OT 371€MEHTAaPHOrO AUMONsA (BOJIHOBAasA 30HA) aMILIUTY-
Na HaNPSKEHHOCTH 3jiekTpuyeckoro nons E, =6 B/m. Haiitu
CpeHee 3HAY€HME I[UJIOTHOCTH ITOTOKA SHEPrUM HAa PacCTOSHUU

r=20 M OT [MNOJA B HANpPaBIEHWUM, COCTaBjswileM yron ¥ =30°
C ero ochblo.

3.271. OnexTpoMarHUTHasi  BOJIHA,  W3Jydaemas  RUIIONEM,
PaCnpoCTpaHACTC: B BaKyyME€ Tak, YTO B BOJIHOBOIl 30HE Ha JIy4e,
NEPNEHNKYJIIPHOM OCH [AMIOJNs, Ha PacCTOSTHUU I OT HEro
CpenHee 3HAYEHUE IUIOTHOCTU IIOTOKA 3Hepruu paBHo §,. Haiitu
CPEIHIOI0 MOLIHOCTb U3NIY4EHUs TUNOJIS.
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3.272. Cpenussi MOILHOCTb, W3y4aeMasi AMUIONEM, paBHa F.
HalitTi cpesHiol0 IJIOTHOCTH 3HEPIUM 3INMEKTPOMArHUTHONO MONA B
BakyymMeé B BOJIHOBOIi 30HE Ha Jy4e€, - NEPHEHAMKYIAPHOM OCH
IUIOJA, HA PAacCTOSHUM r OT HEro.

3.273. MocToAanHBIA 1O MOMYII0 SNIEKTPUYECKUI JUIONbL C
MOMEHTOM p BpaIlalOT C YIIOBOH CKOPOCTBIO & BOKPYT OCH,
NMEepNEeHANKYISAPHON OCH JUINOJs U TIPOXONALIEN 4Yepe3 ero cepeau-
Hy. HailTu MOILUHOCTb M3JTy4€HMA IAMIONA.

3274. Cyuras, 4r0o 4acTuua umeer HopMy lIapUKa A TOrTIOLa-
€T Becb NafalouluMii Ha Hee CBET, HalTU paAuyC 4YacCTULbI, TPHU
KOTOPOM TpaBMTAlMOHHOe mnputskeHue ee Kk ConHuny Gyger
KOMIIEHCMPOBATLCA  CHJIOH  CBETOBOTO  [aBlleHMsA. MOIIHOCTD
cBetoBoro uasryuenuss Comuna P =4 -10% BT, mioTHOCTH 4acTHilbl
p =1,0 r/cM>,

3275. B onbite ®u30 Mo OnpeeseHuIo CKOPOCTH CBETAa pacCTos-
HUE MEXAY 3y0uaThiM KojxecoM M 3epkanom [=7,0 kM, 4ucno
3y0uoB z=720. [IBa mNOCIENOBATENBHbIX MCYE3HOBEHUsI CBETa
Habniogany 1pu  HacToTax BpallieHua komeca n, =283 06/c u
n, =313 06/c. HaiiTu CKOpOCTb CBeETa.

3.276. MICTOYHHK CBETA BUXKETCS CO CKOPOCTHIO ¥ OTHOCHUTEJIBLHO
npueMBuka. [Toka3aTe, 4TO IpU v <<c¢ OTHOCHTENBHOE U3MEHEHUE

JacTOThl CBETa onpegensercsa dopmynoit (3.4 u).
3.277. OnHa U3 CHEKTPAJILHLIX JIMHUI, UCITyCKAaEMbIX BO30YXK/IEH-

HbIMM uoHamMu He®, umeer uHy BOJMHBI A =410 M. Haiitu
AOIJIEPOBCKOE CMENICHUE AA 3TO¥ JIMHUM, €CiM ec Halmoparh Hop
yrmom ©=30° Kk myyky MOHOB, ABMKYLHIUXCSA € KUHETUYECKOM
sHeprueil K =10 M5B,

3.278. Ilpy HaOGMIONECHUN CHEKTPAIBLHONM JIMHUM A =059 MKM B
HamnpasICHUsAX Ha TIPOTUBONONOKHBIE Kpasi CONHEYHOro AUCKa Ha
€ro 3KBaTOpe OOHapyXMNM pa3nuyue B JUIMHAX BOJH Ha
8 A =8,0 nm. Haiitu nepuon Bpatenns CoyHila BOKPYT COGCTBEHHOIM
ocu.

3.279. 3ddexr Homnepa MO3BONMI OTKPBHITH HBOMHBIE 3BE3JbI
CTONIb YHAJEHHBIE, YTO pa3pelieHue MX C HOMOLILIO TEJIECKOIa
OKa3aJioCh HEBO3MOXHBIM. CIeKTpaJibHbie JNHWHMM TaKMX 3BE3]
NMEPUOANYECKH CTAHOBATCH NBOIHBIMU, U3 YEIO MOXKHO 3aKIIOYUTh,
YTO MCTOYHHUKOM SIBJISIIOTCA JIBE 3BE3[Ibl, 00palLaIOIuecss BOKPYT HUX
uHeHTpa Macc. Cumras Macchl 00eMX 3B€3l OQMHAKOBLIMH, HailTh
pacCTOAHUE MEXZY HHUMM M HX MacChbl, €CM MAaKCHMMaJIbHOE
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pacllIeIUIEHUE CIEKTPaJIbHbIX JIMHUMA (A}.IA)"=1,2'10“, pu4yeM
OHO BO3HHMKaeT 4yepe3 Kaxnaoie t =30 cyr.

3.280. ITnockass 3NCKTPOMAarHUTHasi BOJIHA YacTOTbl @, MafaeT
HOpMallbHO Ha MOBEPXHOCTb 3€pKaja, HABMXXYLIETOCS HaBCTPEYy C
PENISITUBUCTCKOM ckopocThio v. Haiitu ¢ nomouibio  Hopmysibl
Homnepa 4acTOTy OTPaKEHHOU BONHBbI. PaccMOTperb Takke Ciydan
v<<c.

3.281. Paguosiokatop paGoraer Ha AjiMHE BOJNHBI A =50,0 CM.
Haijitu ckopocTb npubIMKalOLLErocss caMoJieTa,  €CaIu  4acroTa
OueHMif MeXxJay CHTHajaMu I[epeffaTddka M OTPaXCHHbIMM OT
camoJieTa B MECTE pacrojiokeHusi jokaropa Av =1,00 k.

3282. Imea B Buay, 4to a3a 3JMEKTPOMArHUTHOW BOJIHBI
wt-kx eCTb MHBApUAaHT, T.e. HE MCHACTCA NPU IEPEXOE OT OHOMU
WHEPUMAJIBHON CHUCTEMBI OTCYeTa K JPYIOH, OIpPEAEeNNUTh, Kak
npeoGpa3yioTcss 4acToTa ® W BOJIHOBOE YMCIIO K.

3283. C Kkakoil CKOpPOCTBIO YAQJIAETCsd OT Hac HEKOTOpas
TYMaHHOCTb, €CJT JINHUA BOROPORa A, =434 HM (1A HEMOZBMXXHOTO
HCTOYHMKa) B €€ CIEKTPE CMeIlleHa B JJIMHHOBOJIHOBYIO CTOPOHY Ha
130 um?

3284. C Kkakoif CKOpOCTbIO [OJDKHa Obmpia Obl  JABUTATLCA

aBTOMaIllMHa, 4YTOObl KpacHblii cBeT cBerogopa (A =0,70 Mxm)
npeppatuiicss B 3eyeHblit (A’ = 0,55 MxMm)?

3.285. T1o HexoTOpOIl NMpAMOI ABMXYTCS B OJHOM HaIlpaBJICHNU
HabjopaTeNb €O CKOPOCTbIO v, =0,50 ¢ M BIepenud HEro MCTOYHUK
CBETa €O CKOPOCTbIO v, =0,75 ¢c. CobcTBEeHHast 4aCToTa CBETAa PaBHA
w,. Haiitm 4gacroty cBeTa, KOTOpYIo 3auKcupyeT Habiofgaresb.

3.286. OpHa u3 CHEKTpaJibHBIX JIMHUM aToMapHOro BOAOPOAA
MMEET UIMHY BOJIHbI A =656,3 um. Haiitu nonneposckoe cMmelieHne
AX 21Ol TMHMM, e€cnu ee HAOMIOAATbh IOJ NPAMBIM YIJIOM K ITy4YKY

aTOMOB BOAOpPOAA ¢ KMHETHueckoi sHeprueil K =1,0 MsB (nonepeu-
HbIH fonsep-3¢ddexr).
3.287. HcTO4YHUK, UCHYCKAIOLIMN 3JIeK-

TPOMAarHUTHLIE CHUTHAJIbI ¢ COOCTBEHHOH 0 .
4acToToil v, =3,0 I'Ty, nBmxercs co cxo- ‘:
pocteio v =0,80¢c 1o InpAMO, OTCTOALIEH l:
OT HENOABUXKHOIO Habmiofgarensa P Ha &p
paccroguue ! (puc. 3.43). Haittu uwactoty

Puc. 343
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CUTHANOB, HPUHUMAEMBIX HabJIoOfaTejieM B MOMEHT:
a) KOrma UCTOMHUK OKaXeTcs B Todke O

6) korma HabiOOATENb YBUAUT €ro B TOuke O.
3.288. Y3kuii MOy4OK 3JIEKT-

jr% POHOB MPOXOAMT Haj MOBEPX-

P HOCTBIO  METaJUTMYECKOIO 3ep-

P Kajla, Ha KOTOpOM HaHeceHa
P CUCTEMA IUTPUXOB €  ILIAarOM

d =20 MKM. D3JEKTpOHBbI [IBU-

KYTCSt € PENSITUBUCTCKON CKO-

POCTBI0 ¥  TEPHEHAUKYIAPHO
wirpuxaM. [Ipu arom HabGmoga-
€TCA BUAUMOE W3IYYEHME, Tpa-
€KTOPHMsl 3JEKTPOHOB WMEET BMI IOJIOCKM, OKpacka KOTOpoi
MEHAETCA B 3aBUCHMOCTM OT yria sabmioneHuss O (puc. 3.44).
OOnsAcHUTL 310 sBnenre. Haitm anunay BoNHbI HabGMIOKAEMOrO
u3nNydyeHust npu ¥ =45°,

3.289. M3-3a p[ABuKeHMst 3€MIM  HafpaBeHUE Ha 3BE3AY B
IUIOCKOCTH SKJIUIITUKY B TEYEHMWE rofla HNePUOHXMYECKU MEHSETCA, U
3B€3/la COBEPILAET KAXYLIKECA KOnebaHuA B npenenax yria o =417,
Haiitu ckopocte 3emium Ha opfure.

3.290. Hafitu yron mnosypacrBopa KOHYCa, B KOTOPOM OynyT
BUJIHbI 3BE3Jibl, PpAaCIIONIOXEHHbIE B fnojycdepe st 3eMHOIO
HalJogaTesns, ecjlm ABUTaTbCsl OTHOCUTEILHO 3EMJIM CO CKOPOCTDLIO,
OTIIMYAKLIENCA OT CKOPOCTH CBeTa Ha 7 = 1,0 %.

Puc. 344
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YacTthb 4

OINTHKA

. ‘I)OTOMCTPHS[ U reoMeTpuHieckKkas OINTHKA

® Kpupasd OTHOCUTEJBHON CIEKTPAIbHONW YYBCTBHTENBHOCTH riasa Vi)
nokasaHa Ha puc. 4.1

Vv .
1,0 1 J i 111
¥ T 1T1]
08 A=1,6 MBm/am 17
’ g 11—0555;\/5/1_
a6 £
\
04 t
A 4
02

0
Q40 045 _0,50 055 060 065 070 A, mxm

Puc. 4.1

® Cuna cBera I u ocsemiennocts E:

1=d®/dQ, E=d®_/dS. (4.1a)

® OcBelleHHOCTb, Co3/laBaeMas TOYEYHBIM HM3OTPOIHBIM MCTOYHHUKOM:

E=(Ifr*)cose, E=d®,,/dS, (4.16)
rge O — yrojd MeXAy HOPMAJblo MOBEPXHOCTU ¥ HanpaBJCHNEM Ha UCTOYHMK.
® Ceerumocts M u spkocth L:

do 4o,
M= o - :
ds dQ AS cost @.1s)

® CBeTMMOCTb A JaMGEPTOBCKOIO MCTOYHMKA:
M==nL (4171

203



® Cpsszb MeXAy MPEeJOMIAIOLINM YIIoM 6 NMpPH3MbI M YIJIOM & HaWMEHbLIErO
OTKJIOHEHMSA:
sin[(e +0)/2]=nsin(6/2), 410
Ime M — MoKasaTesJb NMPEJOMJICHHUS BELUECTBA MPHU3MBL
® dopmyna ceputieckoro sepkana:
1/s' +1/s=2/R, @le)
rie R — pagmyc KpMBH3HBbI 3epkala.
® BopMmyJibl LLEHTPUPOBAHHOM onTHYeckoit cucTeMbl (puc. 4.2):
n'ls' -nls=®, flls'+fls=1, xx'=ff". 4.1 x)

’ o =N
| 7 Ly’
4 s s A ONF B
| [ | yr
-z - N7 77 Zz7
=S -l 7 [ s’
Puc. 4.2

® CooTHOlUeHNsT MeXAy (POKYCHbIMM PAcCTOSHUSMM U ONTHYECKOH CHIION:

f=n'1®, f=-n/®, [ff=-n'In. (413)

® OnTtuyeckas cuia cepuyecKoii NpeloMAasiouiell NoOBEPXHOCTH:

® =(n'~n)/R. “4.1n)

® OnTtuyeckas ciuia TOHKO#M JMH3bL
®=(n-n,) (1/R, - 1/R), 4.1x)

rie m U ny — noKasaTeJqU NPeOMJICHNUA BELECTBA JMH3bl M CPEMdbI.
® Onrtuueckas cuAa  TOJCTON  JMH3bI
TONINHB! d:

©=0,+®,-(dn)®,,. (411)

N3 JABYX TOHKMX JINH3, MeEXAY KOTOPbIMHU
HaxoauTCa cpega ¢ MokasaTenaeM MpeaoM-
JieHua n.

® TnaeHbie naockoctd H u H’' orcrosar

S
/17 71

3Tta dopMyna cnpaBefiMBa W [/ CUCTEMBI —
|
|

|
oY, %,/7 0’ r
[

' " . Puc. 43
ot BepuiMH O u O' noeepxHocreli ToacTol
JnH3bl (puc. 4.3) Ha paccTOSHUAX:
X=(d/n)®,/]®,, X'=-(d/n)®,/®. (41 m)
® VBennueHne onTuueckoro npuGopa:
T=twgy'/gy. (4.1n)
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rae §¢' M § — yrioBble pasMephbl NpeaMeTa NPH HabiofieHnu depes npuGop u Ges
Hero (B ciydae JIyibl M MUKpPOCKONMA Yro § COOTBETCTBYET HAGIONCHHIO Ha
PacCTOAHWM HaMJIydlIero 3peHus k=25 cm.).

4.1. HaiiTu ¢ nmOMOIbI0 KPUBOH OTHOCUTENBHON CHEKTPaJIbHOM
YYBCTBHTEJIBHOCTH rna3a (cm.puc. 4.1):

a) MOTOK 3HEpruu, COOTBETCTBYIOILNN CBETOBOMY MHOTOKY 1,0 M
u anuHoi BOJHBI 0,51 u 0,64 MKM;

6) CBETOBOIl NOTOK, MPUXOSLIUAICA Ha UHTEPBAJ JJIMH BOJIH OT
0,58 nmo 0,63 W™MKM, e€cjiu COOTBETCTBYIOLIMII TIOTOK JHEPTAU
®_ =45 mBr, npuyem nociegHuii pacnpeyieieH paBHOMEPHO IO
BCEM [JIMHaM BOJIH 3TOro WHTepBana. Cyurath, 4YTO B JaHHOM
CHEKTPANBHOM MHTepBasie GyHKuusA V(A) JNuHEHas.

42. TodyeuyHblid WU3OTPONHBIA MCTOYHUK MCIYCKAET CBETOBON
norok @ =10 mn ¢ gnusoit BonHbL A = 0,59 Mxm. Haittu aMonutyn-
HbI€ 3HA4YCHUS HAIPSKEHHOCTEH 3JEKTPUYECKOTO KM MAarHUTHOIO
MoJIeli 3TOro CBETOBOrO IIOTOKa Ha pacctoaHmu r=10M ot
UCTOYHUKA. Bocnonb3oBarbea puc. 4.1

43, HaiiTu CBETOBYIO 3HEPIUI0, KOTOpas IajaeT Ha IUIAHETY 3a
nepuoy ee obparienus BOkpyr ConHija (110 BBITSHYTOMY 3JUIMIICY),
ecnu ceroBasi MolHocth CoJHIIa P, MJOLIaab CEYEHUS IUIaHEThI
S u s MOMCEHT, KOIJla I1IJJaHE€Ta HaxXOAUTCA Ha MHMHHUMAJIbBHOM
paccrosHun r, ot CoJiHLla, €€ CKOpOCTb paBHa v,.

44, Onpepenntb CPERHIOI OCBELIEHHOCTb O00Iy4aeMoOil dacru
HETIpO3payHOil cephl, ecnu Ha Hee Iajaer:

a) nmapajuieNIbHbIA  CBETOBOM ITOTOK, CO3JAIOIIMA B TOYKE
HOPMAJILHOIO I1aJIEHNs OCBEIEHHOCTb Eg;

©) CBET OT TOYEYHOIO H3OTPOIIHOIO MCTOYHMKA, HaXOHALIErocs
Ha paccrosiuuu l=100cM oT 1eHTpa cdepbl; paguyc cdepbl
R=60cM wu cuna ceera I=36kn.

4.5. HaiiTm cBETUMOCTb NMOBEPXHOCTH, APKOCTb KOTOPOM 3aBUCUT
OT HamnpasjieHus1 Kak L=Lycos ¥, rme & — yronm Mexjay Hanpabjie-
HUEM U3AYYEHUSA U HOPMAJIbKO K IOBEPXHOCTH.

4.6. HexkoTopasi CBETAIASICA MOBEPXHOCTb MOMUMHAETCS 3aKOHY
Jlambeprta. Ee spkoctbk paBHa L. Haittu:

a) CBETOBOI MOTOK, M3JlydaeMblid 30ieMeHTOoM AS 3T0if moBep-
XHOCTM BHYTPb KOHYCa, OCb KOTOPOIrO HOPMasibHa K JIaHHOMY
3JIEMEHTY, €CJIM YTOJI MOJIypacTBOpa KOHyca paBeH U

6) CBETUMOCTb TaKOTO HMCTOYHMKA,

4.7. Hag ueHTpoM Kpyroro crojia paauyca R=1,0 M mopsenren
HEGONBILOK CBETUJIBHUK B BUIE MJIOCKOTO TOPU30OHTAJIBLHOIO HUCKA
mwiomanu 8 =100 cm?, ApkoCcTh CBETWJILHUKA HE 3aBUCUT OT
Hanpasiienusi u paBHa L=1,6-10*kq/m> Ha xakoii BbICOTE OT
MOBEPXHOCTU CTOJIa HAJ0 NIOMECTUTb CBETHJILHUK, YTOOBI OCBEIICH-
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HOCTh nepudepuiiHbIX TOYEK CTojia ObUIa MakcuManbHOW? Kakosa
GyleT 3ta OCBEIIEHHBOCTD?

4.8. Ha Bbicote k=1,0 M Hag IIEHTPOM KpPYIJIOIO CTOJIa pajauyca
R=10M DOABEIIECH TOYECYHBIA MCTOYHUK, CUJIA CBETa KOTOPOTO I
TaK 3aBHCHAT OT HaNpaB€HU:A, YTO OCBEIIEHHOCTh BCEX TOYEK CTOJIA
oka3biBaeTcss paBHOMepHoit. Haiitn Bup ynxuum I(¥), e o —
YTOI MEXAY HalpaBJICHUEM HU3JIyYEHMS M BEPTHUKAIBIO, & TaKXKE
CBETOBOM MOTOK, Mapawiuit Ha croi, ecau 1(0) =1, =100 xu.

49, BepruKaJbHBIA JIyY [POEKTOPa OCBEILAET UEHTD IOTOJIKA
Kpyrsoit koMHatbl pajgumyca R=2,0M. Ilpu 3TOM Ha RHOTONKE
obpasyercss HeGONBLIOR 3aiiuuk miomaneio S =100 cm?. Ocseluen-
HOCTb 3aiymka E =1000 sk, KosdguiueHT OTpakeHUs HOTONKa
p =0,80. Haiitu HaunbOJNBINYI0O OCBEUICHHOCTE CTEHBI, CO3HABAEMYIO
CBETOM, OTpaXeHHBIM OT noTonka. C4uTaTh, YTO OTpPaKEHUE
NMPONCXOAUT 10 3akony Jlambepra.

4.10. PaBHOMEPHO CBETALLMICA KYHOJ, MMEIOIUMNA Buja nomnycde-
pbl, OMHUPAETCA Ha TFOPU3CHTANIBHYIO IIOBEPXHOCTb. ONpPENEIUTD
OCBEIIIEHHOCTb B LEHTPE 3TOI TOBEPXHOCTH, €CIIM APKOCThH KyIioja
paBHa L W HE 3aBUCHT OT HallpaBJICHMA.

4,11, JTamOGepTOBCKMIT UCTOYHUK HMEET BUJ OECKOHEYHON
mwirockoctu, Ero sipkocth pasHa L. HailTu OCBELEHHOCTh NIIOLIAL-
KM, PacmnoJIOKEHHO MapasieibHO JAaHHOMY HCTOYHHUKY.

4.12, Hap cTOo71I0M HaxOOMTCA CBETWIBHUK — ILIOCKUI TOPU3OH-
TaJbHBI AUCK pajgmyca R =25 cM. PaccrosHue OT HEro no Imosep-
XHOCTH crona  h =75 cMm. OCBEIEHHOCTH CTOJA TON LEHTPOM
ceeTwibHUKa B, =70 k. Haiith CBETMMOCTb  2TOI'C  MCTOYHHKA,
c4uTas €ro JaamMOCpTOBCKUM.

4.13. HeGonbiioi CBETUNIbHMUK, MMEIOIIUA BUJX PaBHOMEPHO
ceerseiica ceprl paguyca R =6,0 cM, HaXO[UTCA HA PACCTOAHUM
h=30m or nona. Spkocth ceermnabHuKa L=2,0-10*kn/mM> u He
32aBUCUT OT HaripaByieHusi. HaiiTy OCBelIeHHOCTb MoJa Herocpen-
CTBEHHO I10Jf CBETMIJILHUKOM.

4.14. 3anucaTb B BEKTOPHOM BUME 3aKOH OTPa>KEHUSI CBETOBOIO
Jiyda OT 3€pKajla — 4Yepe3 HalpaBJIsoLiue OpThl € U €' IMajarolie-
0 M OTPAXXCHHOIO JIy4eil WU OPT M BHEIUHEH HOpPMAaNW K IOBEp-
XHOCTU 3epkara.

4.15. Tlokasatb, 4TO JIyd CBETa, NOCIEAOBATENLHO OTPA3UBLIKIICH
OT TPeX B3aUMHO I[IEPIEHAMKYIAPHBIX INIOCKMX 3epKajl, U3MEHUT
CBO€ HallpaBJIEHME Ha IIPAMO HPOTUBOIMOJIOXKHOE,

4.16. Ilpu xakoM 3HaYCHUM yIa NafeHna ¥, Jyd, oTpaxeHHbIR
or nqosepxnocm BOAbI, OYAET MEPHEHJMKYIAPEH MPETOMIICHHOMY
y4y?
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4.17. Umerorcs ABEe ONTUYECKUE CPEAbI C IUIOCKOM IPaHMICH
paspena, Ilycre ¥, — npenenbHblil Yrom nageHuA ay4a, a o, ~
YIOJI NafeHus, IIPU KOTOPOM IPETIOMJIIEHHBIN Y4 NEPIICHAUKYNISAPEH
OTpPakeHHOMY (JIyd MAET M3 ONTHYECKM O60jlee TUIOTHOH Cpembl).
Haiit OTHOCMTENBHBIH MOKa3aTelb IPEIOMIICHUA 3THX Cpel, €Ciu

sin i?lm,/sinﬁl =n =128,
4.18. JIyu cBera majgaeT Ha IUIOCKONAPAJUJIENbHYIO CTECKIISTHHYIO

iacTuHy TomuuHel d =60 cMm. Yron nagenus ©=60°. Haitu
CMEILEHME JTy4a, MPOMIEHBIEro uepe3 3Ty IJIACTUHY.
4.19. Ha kparo GacceffHa CTOUT YE€JIOBEK M HabIIONaeT KaMCHb,

nexawuii Ha nHe. Imybuna Gacceitna h. Ha kakoM paccTossHuM OT
MOBEPXHOCTH BOJbI BUAHO M300PaKEHHE KaMHs, €CNIM JIyd 3pEHMS

COCTaBJIsIeT C HOPMAIBLI0 K MMOBEPXHOCTH BOALI yron #?
4.20. Tloka3zaTb, YTO B IPU3ME C MAJIbIM IIPETIOMNSIOIINM YTIIOM

0 Jy4 OTKJIOHSETCA Ha yron o« =(n-1)0 HeszaBucMMO OT YIUIa
NajcHUsA, €CIIU IMOCIEAHAN TakxXe Mall.
421. JIyd cBeTa MNpOXOOUT HEPE3 IMPUMY € MNPENOMIIAIONINM

yriioM © M Tokasartenem nmnpenomienns r. Ilyere ¢ — yroxn
OTKJIOHEHUsT Jydya. ITokasaTb, 4TO IPU CUMMETPUYHOM XOHAE Jy4a
Yepe3 NpHU3MY:

a) yroin o MUWHUMAJIEH;

6) cBsA3b Mexay yriamMu a u 0 onpenensierca dopmynoit (4.1 ).

422, I HEKOTOpPOH CTEKIAHHONW HPU3MbI YrON HAUMEHBILETO
OTKJIOHEHMS JIy4ya paBEH IIpPEJIOMIAIONIEMY YOIy npusmbl. Haiitu
MOCTCAHUIN.

423. Haiity npenenbl, B KOTOPBIX MOXET MEHATBCA YIOJ
OTKJIOHEHHMA JIyda INPU TMNPOXOXACHUM CTEKISIHHOR NpU3Mbl €
NpeoMIAIUIMM yriioM 0 = 60°

4.24. TpexrpanHad npusMa C NPENOMIAOMIUM yriioM 60° naer
YIoJ1 Ha¥MMEHBIUEro OTKIOHEHuA B BoO3ayxe 37°. Kakoit yron
HaUMEHBILIETO OTKJIOHEHMA JACT 3Ta npusMa B Boje?

425. Jiya cBera, cofepKaliumid IB€ MOHOXpPOMaTHYeCKlie
COCTaBJIAIOLLME, IPOXOMAUT YEPE3 TPEXTPAHHYIO HPHU3MY C [PEIIOMIIA-

omuM  yriioM 0 =60°. Ompenenute yron Aea  Mexgy obGeumu
COCTaBJIAIONIMMHU Jly4a IIOC/IE IIPU3MBI, €CJIM NOKAa3aTeH Nperiomre-
HUA ana Hux pasabl 1,515 m 1,520 u npusMa opueHTUpOBaHa Ha
YIOJl HaWMEHBHIET0 OTKIJIOHECHHA.

4.26. BoiBecTn ¢ noMmouipio npuHimna depma 3akoHBI OTpaxe-
HUS M TNPEJIOMJICHUA CBETAa Ha TUIOCKOI TpaHuie pasjiena.

4.27. OTKpBITBIHA CBEPXY COCyd, Ha JHE KOTOPOrO HaXOMUTCH
Toqetjnblﬁ MOHOXPOMATUYECKNHA MCTOYHMK CBETA, 3alOJIHAIOT CHU3Y
BOMIOI TaK, 4YTO €€ YPOBEHb IOAHMMAETCA CO CKOPOCTBIO
v =9,0 MM/c. HailTu OTHOCHTENILHBIA CHBUT YacTOTHI A w/w CBETa,
KOTOPBIA HaGJIIOfaoT Hal MOBEPXHOCTBIO BOABI BOJIb BEPTHUKAIIM,

npoxopAwein 4epes wucrouHuk. Habmoparenn mnpeamonaraercs
HENOJBMXHBIM,
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428. HaiiTm [IOCTPOCHMEM XOJ Jiyda [OCJE€ OTpaXeHus B
BOTHYTOM M BBIITYKIOM cepudeckux 3epkanax (puc. 4.4 u puc. 4.5,

me F — dokyc, OO0’ — onrudeckasi 0OCb).
/ , 0-0 | //0,
0 y: o ya
Puc. 44 Puc. 45

4.29. Haiitu mocTpoeHHeM IIOJIOKEHUE 3€pKana U ero ¢okyca

IJIsi CTydaeB, TOKa3aHHbIX Ha puc. 46 u 47, me P u P
COMNPSIKEHHBIE TOYKM.

op’ op

0 o’ 0 o’

Puc. 4.6. Puc. 4.7

430. Onpenenutb (POKYCHOE PACCTOSIHUE BOTHYTOTO 3€pKalia,
ecnu:
a) npu pacCTOSTHUKM MEXTy M[pPEeAMeTOM M M300paxeHueMm

I=15 cm nonepeyHoe yBenuueHue f =-2,0;
6) Tpym OJHOM IIOJIOKEHMM IIPEAMETa NONEPEYHOE YBEJIMYEHUE

B;=-0,50, a mpu APYrOM TMOJOXCHUU, CMEILEHHOM OTHOCHUTEJILHO
rnepporo Ha paccrogHue [=35,0cMm, TmonepeyHoe YyBETUYEHUE
B,=-025.

431. Toueunbiii WCTOYHMK, CMJIa CBeTa KOoToporo I, =100 Kkx,
[IOMEIIEH Ha paccToAsHuU §=20,0CcM OT BEPIUMHBI BOTHYTOrO

3epkana ¢ (POKYCHbIM paccTosHuEM f=25,0 cm. OnpenenuTb cuiry
CB€Ta B OTPaXXEHHOM IIy4yKe, €cld Ko3pPuuueHT oTpaxeHus
3epkana p =0,80.

432. BpiBectMm ¢ nomoupio npuHnuna $epma dopmymy
MPEJIOMJIIEHUS TapaKCUAJIbHbIX JIyyel Ha cepUdecKoil HOBEPXHOCTH

pamuyca R, paspensioleii cpenpl ¢ NOKa3aTeNsiMU MPETIOMIIEHUS N
un.
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4.33. IlapannenbHelid my-
YOK CBETA IaJa€T U3 BaKyy-
Ma Ha MOBEPXHOCTB, KOTOpas
orpannyuBaer obiactb ¢
MOKAa3aTeJIEM MPEJIOMIICHUS
n (puc. 4.8). Haiitn dopmy
3TOW NOBEPXHOCTU — Yypas-
HeHue x(r), TNpU KOTOpOi
ny4ok Oyper cdokycupoBaH
B TOYke F Ha paccrossHuu
f or BepmuuHbl O. Ilydyok
KaKOro MaKCmMallbHOro pa- Puc. 4.8
AUyca CEYEHWsl MOXET OBITh
cokycnpoBaH?

434. JIyd cBera mnajaer u3 BO3Jyxa Ha cdepudecKyio IOBep-
XHOCTBb cTexita (Ha puc. 49 TOYKAMU OTMEYEHDLI IOJIOKEHU
¢okycoB). HaiiTu nocTrpoeHHeEM XOJ IIPEJIOMJIEHHOIO JIy4a, CYMTas
JIy4Y HapakcuandbHbIMU.

4.35. TodeyHblli MCTOYMHUK paclio- Ay
Jio)keH Ha paccrosHum 20 ¢cm OT 2
MepeHeil MOBEPXHOCTU CTEKIISIHHOI
cu&meTquHoﬁ JIBOSIKOBBITYKJIOM - Va4
nuu3el. TomuwmHa nauH3bl 50 cM, ///
panuyc KpUBHU3HBI noBepxHocreil 5,0 - - -
cMm. Ha kakoMm paccrossHuM OT 3ajiHEi /’/
MOBEPXHOCTU JIMH3bl OGpa3syercst M30- / / Y
OpakeHME MCTOYHMKA? //,,%

436. Ilepex BBINYKIION 1OBEpX- P’ g
HOCTDBIO CTEKJISTHHOIM BbITTYKJIO-TLIIOCKOT A A A
JIMH3bl TONMUIMHBL d =9,0CM HaxOauT- Puc. 4.9

¢ npegmeT. Ero msobpaxenue obpa-
3yeTcd Ha IUIOCKOH IOBEPXHOCTU
JIMH3bI, KOTOpas CIIY>KAT 3KpaHOM. ONpefenuTh:

a) INOIEpPEeYHOE YBEJIMYEHHE, €CIIM PaJyC KPUBU3HbLI BBIITYKIION
MOBEPXHOCTU JIKH3bL R =25 cM;

6) OCBEIIIEHHOCTh WU300paKeHUsi, €cii SPKOCTb IHpPEAMETa
L=7700 1<11/M2 U AUaMeTp BXOQHOTO OTBEPCTUA NUH3bI D =50 MMm;
NOTEPSAMU CBETA HpeHeOpeyb.

4.37. Onpenenurb ONTHYECKYIO CHUTy U (DOKYCHBIE PacCTOSIHMSI
TOHKO#M CTEKJIAHHOW JIMH3bI M XUJKOCTU C II0Ka3aTeJeM IpeiomJie-
Husi ny=1,7, ecnu ee ontudeckas cwia B Bosgyxe &, =-5,0 nnrp.

4.38. BbruMCIuTh ONTUYECKYIO CUIIy WU (POKYCHbIE PacCTOAHUSA
TOHKOIl CUMMETPUYHOI JBOSIKOBBIITYKIION CTEKJISSHHOW JIMH3BI, C
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OXHOI CTOpOHBI KOTOPOH HaXOQUTCA BO3AYX, a ¢ APYrof — Boja,

€cJIM ONTHYECKas Cuja 3Toi JMH3bl B Bo3ayxe ¥ = +10 qnTp.
439. HaiiTu mnoCTpOo€HMEM XOX JIy4a 3a coOuparoleii u

paccenBaionieil TOHkuMH auH3zamu (puc. 410 u 4.11, rne 00’ -

ontuyeckasgs ocb, F u F' — nepennuit u 3aguunit ¢okycobi).
/y/‘k /
/ o—..o’
0% o 0T 7
v )
Puc. 4.10 Puc. 4.11

4.40. OnpenenyuTh NMOCTPOEHUEM IIOJIOKEHUE TOHKOU JIMH3bI U €e
(bOKycOB, €CIIM HM3BECTHO IOJOXKEHWE ONTHYECKoil ocu 00 u

TIOJIO)KEHME Mapbl COMNpPsIKEHHBIX TOYek P u P’ (cM. puc. 4.6 u 4.7).
Cpenbl Mo 06€ CTOPOHBI JIMH3 OXMHAKOBBL
441. Haiitu nocrpoenmeM xopi Jyd4a 2 3a cobupawouieil wu
paccemBawouleid TOHKMMHM nuH3amu  (puc. 4.12 u 4.13), ewm
M3BECTHBI TOJIOKEHHE JIMH3bI, €€ ONTUYEeCKoiH ocu OO’ u XOf Jyya
1. Cpenpl no 06€ CTOPOHBI JIMH3BI OJIUHAKOBBI.
f

0[’

\2\‘
0

Puc. 4.12 Puc. 4.13

4.42. Toukasi cobupamwouias JIMH3a ¢ (POKYCHBIM PaCCTOAHUEM
f=25 cM npoeuupyer u3obpaxeHue NpeAMeTa Ha KPaH, OTCTOALMIA
OT JuH3bl Ha [=5,0 M. DKkpan npuaBMHYIM K nuH3E He Al=18cMm.
Ha cKOJBKO CaHTHMMETPOB CIIeflyeT HEPEMECTHTH IPEAMET, YTOGHI
ONATH INOMYYUTb YETKOE M300pakeHUE €ro Ha 3KpaHe?

443. VcroyHuMK cBeTa HaxoguTcst Ha [=90cM oOT 9KpaHa.
Tonkass cobuparollasi JMH3a, NOMEILEHHAass MEXTYy HMCTOYHIKOM
CBETa M JKPAaHOM, AAET YETKOE M300paXeHUE MCTOYHMKA MPU JABYX
ee nonoxenusax. Haiitm okycHoe paccrosHue NMH3bBI, €Cu:
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a) paccTosiHMe Mexmy oboumu nojoxeHusmu Al=30 cm;

6) nornepeudHsbie pasMepbl U300paxeHus NP OXHOM MOJIOXKEHUU
nuH3bI B 1 =4,0 pa3a OoJplle, YEM IPH APYIroM.

444. Mexny nOpeIMETOM M 3KPAaHOM [IOMECTHAM TOHKYIO
cobuparoLlyto JiH3y. IlepeMeleHneM JIMH3bl HALUJN ABa IOJI0Xe-
HMS, TpU KOTOPbIX Ha 9KpaHe o0pasyeTcs 4YETKOe H306paxeHue
npenmera, Halttu nonepeuynslid pazMep NpeaMeTa, €Cnd mpu OgHOM
MOJIOKEHNH JIMH3bI pa3mep u3o0paxeHus h’ =2,0 MM, a Ipu J[pyromM
h" =4,5 MM.

4.45. Tonkas cofupawiias JKMH3a, Y KOTOPOH OTHOLUEHHE €€
auaMeTpa K PoKycHoMy paccrostauio D:f=1:3,5, maer uzobpaxeHue
yAaneHHOro mnpeaMera Ha  QortoreHke. SpkocTe  mpeaMeTa
L=260 K,[{/Mz, notepu csera B nuH3e « =0,10. Hadi'ti OCBEILIEHHOCTD
n300paxkeHus.

4.46. Kak 3aBUCUT OT guamerpa D TOHKOM cOOMpAIOLIEil JIUH3bI
APKOCTb ACHCTBUTEIILHOIO M300pa’keHusl, €CJiM €ro paccMarpuBaTh:

a) HENOCPEACTBEHHO;

6) Ha GeroM 3KpaHe, pacceuBalollieM No 3akoHy JlamGepra?

4.47. Hmerorcs JpBe TOHKME CUMMETPUYHBIC JIAH3BL: OfHA
cobuparolias ¢ IOKasatenem Mpesomienus ny = 1,70, ppyras
paccenBapoiast ¢ n, =1,51. Obe AMH3bI MMEIOT OAVHAKOBLIR pajuyC

KpUBM3HBI TOBepXHOCTel R =10 cM. JIMH3BI CIIOXKUIJIU BIUIOTHYIO M
norpy3unn B Bojy. KakoBo ¢okycHOe pacCTositHMe 2TOH CHCTEMbI B
Bope?

4.48. Haiitu ¢okycHOE paccTOSHUE 3€pxala, NPEACTaBIAIUIETO
cO00I TOHKYI0 CUMMETPUYHYIO JIBOAKOBBIIIYKIIYIO CTCKIISIHHYIO JIMH3Y
¢ mnocepebpeHHONW OHOU MOBEPXHOCTLIO. Paauyc KpuBU3HBI
MOBEpXHOCTEN JHUH3BI R =40 cMm.

4.49. Cucrema, cOCTOANias M3 TPeX TOHKUX JidH3 (puc. 4.14),
HaxomuTca B BO3gyxe. OnTudeckas cuia Kaxpaoil ymmuspl 10,0 aorp.
Onpenenurnb:

a) IOJIOKEHME TOUKM CXOXHEHMS  [1apajuICJIbHOrO  Hy4Ka,
NMajlaioliero cJjiena, 1ocjie NPOXOXAECHMs YEPE3 CHCTEMY,

Puc. 4.14
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6) paccrosiHMEe OT MEPBOM JMH3bI A0 TOYKM Ha OCU CJIEBa OT
CHCTEMDI, TNpPU KOTOPOM 3Ta TOYKa U €€ u3obpaxeHue OyayT
PacroNOXEHbl CUMMETPUYHO OTHOCHTEJIBHO CHCTEMBI.

4.50. F'anuneeBa Tpyba 10-KpaTHOrO YBENUYEHUA MNMPHU YCTAHOBKE
Ha OECKOHEYHOCThH umeeT AauHy 45 cM. Haiitu:

a) ¢okycHble pacCTOsSIHUS OOBEKTUBA M OKYJsipa TPYObI,

6) Ha Kakoe pacCTOSIHME Haj0 MEPENBUHYTb OKyJsip TPYObl,
y10o6bl SICHO BHUJAETb MpeAMETHI Ha paccTroaHum 50 M.

4.51. Halitu yBenudeHue 3pUTENBbHOH TPYObl KEIJIEPOBCKOIO
TUTA, YCTAHOBJIEHHOW Ha OeckoHeuHocTb, ecnu D — puamerp

onpaBbl ee 00beKTUBa, a d — JUaMeTp M300pa’KeHUsA 3TOW OIpaBhl,
00pa3yeMoro OKyJsipoM TpyOHI.
4.52. Ilpu TpPOXOXACHUM CBETOBOTO IIOTOKA 4YEpe3 3PUTEIIbHYIO

TpyBy €ro MHTEHCHMBHOCTb yBenuuusaerca B 1 =4,0 -10* pas. Haiitu
VIJIOBO# pa3smep YAAJIeHHOTO [IPEMETa, €Ciy MpuU HaOIIOZEHMM B
3Ty TpyGy YIMIOBO#t pasmep ero m3obpaxeHus ¢’ =2,0°.

4.53. 3putenbHy0 TpyOy KEIUJIEPOBCKOrO THUIIAa C YBEJIMYECHHEM
I'=15 morpysunu B BOAY, KOTOpas 3allOJIHUJIA U €€ BHYTPEHHIOIO
yactb. YTOOBI cucremMa mnpM TEX XK€ pasMepax CcTaja OmaTh
TEJIECKOITMYECKOii, 06bekTuB 3aMeHunu ipyruM. KakoBo craso mnocrue
3TOro ysBenudenue Tpyoel B Boje? Ilokasarenb MpenoMieHUs CTEKa
okynsipa n=1,50.

4.54. TIlpu kakom ymenudyeHuu I' 3purenbHOU TPYOBI C HMaMeT-
poM 00beKTHBa D =6,0 CM OCBELICHHOCTE N300paxkeHus1 06bekTa Ha
CeT4YaTKe [Mla3a OyeT He MeHblle, YeM B OTCYTCTBUE TpPYOBI?
JnamMerp 3pauka [jia3a CUHMTath paBHbIM d, =3,0 MM. Ilotepsamu
csera B Tpybe npeneGpeus.

4.55. OnTtuyeckue cuabl OOBEKTHBA M OKYJIsipa MMKPOCKOMa
paBubl 100 m 20 pantp. YBenudeHue mukpockona pasBao 50. Kakopo
OyHeT yBENMYEHHE 3TOTO0 MUKPOCKONA, €CJIM PaCCTOSHUE MEeXIy
O0OBbEKTMBOM ¥ OKYJISIDHOM YBENW4YUTh Ha 2,0 cm?

4.56. MuKpocKon HMeEET YHUCIOBYKW) aneprypy sina =0,12, rme
@ — Yroj NONypacTBOpa KOHyCa JIydeil, nagamouldx Ha OIpaBy
obbekrusa. [Tonarasg auamerp 3pavka rmnasa d, = 4,0 MM, OIpEENUTh
YBEJIMYEHNE MUKPOCKONA, IPU KOTOPOM JAMaMETp CBETOBOIO IyYKa,
BBLIXOMSAIIEr0 M3 MHUKPOCKOMNA, paBEH JUaMeTpy 3padka Ijiasa.

4.57. Ucxomst u3 ycroBuii IpefbITyIleil 3afayu, ONpeaenTh, IIpu
KakOM YBEJIMYEHUH MMKDPOCKOIIA OCBEN[EHHOCTL N300pakeHWs Ha
CeTYaTKe Ijla3a He OyfeT 3aBUCETh OT yBenuwdeHus. CUuTaTh, 4TO
CBETOBOM ITy4OK, MPOXOAAIIN Yepe3 CUCTeMY "MUKPOCKON — rias",
OrpaHMYEH OIpPaBOil OOBEKTHUBA.

4.58. HaiiTu 107I0KEHME T[JIaBHBIX IIOCKOCTEH, (OKYCOB w
Y3JIOBBIX TOYEK JBOSKOBBIIYKJION TOHKOH CHMMETPUYHON CTEKJISIH-
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HOM JIMH3bI ¢ PAjUyCOM KPMBU3HBI MOBepxHocTeil R =7,50 cM, ecnu
C OAHOM CTOPOHBI €€ HaXOOUTCS BO3JAYyX, a C [APYIroid — BOHa.

4.59, Haijity ¢ NOMOIUBLIO TOCTPOECHMsS IHONOXEHUE (POKYCOB U
[JIaBHBIX  IJIOCKOCTEHd I EHTPUPOBAHHBIX ONTUYECKHX CHCTEM,
MOoKa3aHHbIX Ha puc. 4.15:

A d\( A a A d
0 0 o0+ 0  0—1— 0
77
v A v v L_V__.\
L5 fy 7 ?, ?,
a I/} 8

Puc. 4.15

a) Tene00’bEKTUB — CHCTEMa U3 cobupalolleil U paccenBalolLIEi
ToHKUX nun3 (f; = 1,5d, f, =-1,5d); ;

6) cucreMa w3 ABYX coGuparomwmMx TOHKuUX nuu3  (f] = 1,54,
5, =05d);

B) TOJICTasi BBINYKJIO-BOrHyTas jnuH3a (d=4cMm, n=15 & =
= +50 grp, @, = -50 mrrp ).

4.60. Orruyeckasi cucTemMa HaxofuTcss B Bosgyxe. Ilycte OO' —
ee onTtuyeckas ocb, F u F' — nepequuii n 3agHuit ¢okycol, H n

H' — npepegHsAsa W 3aJHAA DJIaBHbIE IUIOCKocTH, P m P —
conpsikeHHble TOYKU., HaiiTu nocrpoeHuem;

a) nonoxeHne F' u H' (puc. 4.16a);
6) mosioxeHHe TOUKM §', CONPSKEHHOM ¢ Toukoit 8 (puc. 4.166);

B) nonoxenue F,F’' u H' (puc. 4166, roe mokazaH xoj| Jy4a
A0 M 10CJIe NMPOXOXIAEHUS CUCTEMDbI).

: -7 A0
: | ™
y— o 0 ! o 0 ‘. o’
I
./0’ :Sv : .,D, l
a ' 5 6
Puc. 4.16
4.61. Ilyctp F,F' — nepepuuil u 3agHuii (POKYCHl ONTHYECKOIL

cucreMbl, H v H' — ee nepegHsAs W 3afHAsA ITaBHbIE TOUku. Haiitu
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NIOCTPOEHUEM TMIOJIOXKEHUE U306paxkeHus §' TO4yku § [iist CIeyio-
[MX OTHOCHMTEJIbHBIX pacrnosioxennit touek §,F,F,H, H':

a) FSHH'F'; 6) HSF'FH'; B) H'SF'FH; r) F'H'SHF.

4,62. Teneo6bEeKTUB COCTOUT W3 JIBYX TOHKUX JIMH3 — IIEpefHEn
cobupamoieil U 3agHed paccenBamolIell C ONTHYECKUMM CHIIAaMU
®, = +10 mrrp 1 &, = - 10 mrrp. Haitru:

a) ¢OKyCHOe PpacCTOSIHME U IOJIOKEHUE TJIABHBIX IJIOCKOCTEH
9TOM CHUCTEMBI, €CIIM PACCTOSTHHE MEXIy iuH3amu d=4,0 cMm;

6) paccrosinue d MEXOY JIMH3aMM, NPUM KOTOPOM OTHOIUEHUE
(OKYCHOTO pacCTosiHMsi f CHCTEMbl K pacCTosHMIO [  Mexay
cobuparoleil TMH30 M 3aHUM IVIaBHBIM (POKycoM OyIET Makcu-
ManbHbIM. YeMy paBHO 3TO OTHOIIEHME?

4.63. PaccuntaTh TOJIOKEHME IJIABHBIX TIJIOCKOCTEH M ¢o-
KyCOB TOJICTOIl  BbIIIYKJIO-BOTHYTOW CTEKJIISTHHOW JIMH3BI, €CJIU pa-
AUYC KPUBU3HbI BBIMYKJIOW moBepxHOcTH R, =10,0 cM, BOrmyroit

=5,0 cM ¥ TONMIIMHA JIMH3BI d=3,0 CM.

4.64. llenTpupoBaHHasA ONTUYECKas CUCTEMa COCTOMT M3 [BYX
TOHKMX JIMH3 C (POKyCHBIMHM pacCTOsAHUAMHU f, U f,, Tpu4eM

paccTosiHie Mexmy nuH3amMu paBHo d. JlaHHYIO cucremy Tpebyercs
3aMEHUTh OHOI TOHKON NMH30#M, KOTOpas NMpU JI000M IONOKEHUU
o6bekTa faBajia OBl TaKOE € IIONEPEYHOE YBEINU4YEHWE, Kak M
npenpigyuas cucrema. KakuM f0pkHO GbITh POKYCHOE PacCTOSAHME
STOM JIMH3BI M €€ TIOJIOKEHME OTHOCUTEIIbHO CHUCTEMBI U3 JBYX
nnuH3?

4.65. Cucrema coCTOUT U3 cobuparonieli TOHKONH CHUMMETPUYHOMI
CTCKJIAHHOM JIMH3bI C pailyCOM KPUBU3HBI NMOBEPXHOCTEN R =38 cM
U IJIOCKOTO 3€PKaia, PAaCHOJIOKEHHOTO MEPIEHAVKYIAPHO ONTUYec-
KOl ocu yH3bI, PaccrosiHue mexmay JauH30it u 3epkanom [ =12 cm.
KakoBa Oyner onTuyeckasl CHjia 3TOi CUCTEMBI, €CI¥ IIPOCTPAHCTBO
MEXIY JIMH30H U 3€PKaJIOM 3allOJIHUTh BOJOIL?

4.66. IIpu xakoif TONIMHE BBINYKIIO-BOTHYTasl TOJICTas CTCKJISH-
Has JIMH3a B BO3[yxe Oymet:

a) TEJIECKOMMYECKOH, €CIH PpaguyC KPUBU3HBI €€ BbINMYKION
MOBEPXHOCTH 0OJIbLIIE, YEM PaJIMyC KPUBU3HBI BOTHYTOM HMOBEPXHOC-
™, Ha AR=15 cMm;

0) MMETb ONTUYECKYIO CMIly, paBHYI0 —1,0 qnTp, €cnu paguychl
KPUBU3HBI €€ BBINYKJIOW M BOTHYTON IIOBEPXHOCTEIl paBHBI COOTBET-
ctBeHHO 10,0 n 7,5 cm?

4.67. HaliTh nOJIOXKEHME MIaBHBIX MJIOCKOCTEM, (DOKYCHOE
pacCTOAHME U 3HAK ONTHYECKOI CHJIbI BBIMYKJIO-BOTHYTO# TOJICTOM
CTEKJIAHHOM JIMH3bI, Y KOTOPOIi:

a) ToNmMHA paBHAa d, a paguyChl KPUBM3HBI TOBEPXHOCTEI
ONMHAKOBBI U paBHBLI R;
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6) npenomsisAloLME TOBEPXHOCTH KOHLEHTPUYECKHE C PaguycaMm
KpMBM3HBI R, u R, (R,>R,).

4.68. Teneckonuyeckass cucrema 00pa3oBaHa U3 ABYX CTCKIISH-
HbIX IapOB, paauychl KOTOphIX R, =5,0cM m R, = 1,0 cm. Kakossl
pacCTOsIHHE MEXHAY LEHTPaMH 3TUX IIapOB M YBEJUYEHUE CUCTEMDI,
ecjii OOBEeKTMBOM ABJIsIETCs OONpIIui uap?

4.69. Ilpin pacnpocrpaHeHud CBE€Ta B M3OTPONHOH cpeae ¢
MENJIEHHO WM3MEHSIOUMMCA OT TOYKM K TOYKE TOKa3aTesieM
MpEeJIOMIIEHUsT 1 pafuyc KpuBH3Hbl R Jnyya onpepensiercsa $opmy-
noit 1/R=3(Inan)/ON, e npousponHas Oepercs MO HaNPaBICHUIO
JIaBHOUM HOpManu K nydy. [onyunts 31y GOpMyny, uMesa B BHLY,
4TO B TAKOW cpefe cnpasef/iMB 3aKOH MpenomneHus nasind = const,
e ¥ — yrom MexXgy AY4OM M HanpabieHueMm gradn B JaHHOM
TOYKE.

4.70. Halitu panuyc KpUBK3HBI CBETOBOTC JIy4ya, pacnpOCTpaHsaIo-
LIErocss BIOOJIb ITOBEPXHOCTH 3€MJIM, IHE€ TIPajgMeHT MOKa3aTens
npejomyieHua Bosgyxa 9nfoN=3-10°m' (cm. npenwuayiyo
3agady). [lpm kKakoM 3HayeHuM 3ITOrO rpaaveHTa Jiydy CBETa
pacrapocTpaHsIcs ObI 1IG OKPY>KHOCTH BOKPYr 3emiin?

4.2. UHTepdepenina cBera

® [lupuHa MHTepQEPEHUNOHHOH NONOCkL:

Ax=Lleg, (4.2 a)

rle @ — YIIOBOE PAcCTOAHME MEXIY KCTORHUKAMH.
® JlivHa M pagnyc KOrepeHTHOCTH!

L =AYAX, po = hu. (426)

rie § — YTVIOBOW pa3Mep UCTOUHHKA.

® [Ipy oTpaXeHMH CBETAa OT ONTHYECKM GO/lee NJIOTHON Cpelbl CBETOBOW
BekTOp E ucnbIThIBaeT ckavyok ¢da3pt Ha =.

@ VcnoBue MaKCHMYMOB PN BHTep(EPEHLMHU CBETA, OTPAXKEHHOTO OT TOHKOH
NAacTUHKU TORUMHBI b

2byn® -sin®d =(k+1/2) 1, 42m)

e h - yroa naaeHund, k — ueJjoe 4yucie.

® Kosbua HbioTona Npu OTpaKeHMHM CBETa OT MOBEPXHOCTell BO3JYLUHOMN
NPOC/IoiiKM, 06pa30BaHHON MEXIY CTEKNAHHOW MAACTMHKONE M conpukacawuleics c
Heit BBIMYKION HOBEPXHOCTBIO JMH3bl € pafnMycom Kpusussbl R. Paauycel kojel:

r=JkAR/2, 4271
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fpuueM KoJblla cBeT/bie, ecin k=1,3,5,..., u Temubte, ecim k=2,4, 6,...
® Dddexr Babnrosa — Yepenkopa:
cos® =c/nuv, “4.2n)

rge o - yrost MeXAy Halpas/lieHHEM pacnpoCTpaHeHHA M3JIyYEHNS U CKOPOCTbIO V
YaCTHILbI.

471. TlokasaTb, YTO T[IPU CJIOXEHMM [BYX TFapMOHUYECKUX
kojieGanuii  cpeHsii 1O  BPEMEHM OHEPrusa  pe3yJIbTUPYIOLIETo
konebaHusl paBHa CyMMeE OSHEPruUil Kaxjgoro M3 HuX, ecnm oba
KOJieOaHus:

a) MMEIT OJIMHAKOBOE HAIlPaBJICHUE U HEKOrEPEHTHBI, NPUIEM
BCE 3HA4YEHMA HX pasHocTu (a3 paBHOBEPOSATHDI;

6) B3aUMHO IMCPIEHAMKYISAPHBI, UMEIOT OfHY W Ty € YacTOTy
¥ [POU3BOJIBHYIO pa3HOCTh ha3.

4.72. Haittm rpacdudeckn aMIUIATYQy KosicbaHus, KOTOpoe
BO3HUKAET B pE3yJIbTAaTC CJIOXKEHUSI CHEMYIOIUX Tpex Kojebdaruii
OIHOTO HAaNpaBICHMA:

£, =acoswt, §,=2asinwt, §;=15acos(wt+n/3).

4.73. Hekoropoe koJjieGaHue BO3ZHUKAET B pE3yjibTaTe CIIOXKEHUs
N xorepeHTHbIX KOJjeGaHUiA O/IHOTO  HaNpPaBJIEHUs, HMEIOUIMX
cuepyrowuii Bug £, =acos[wt+(k-1)a], e k — nHomep koneba-
uusa (k=1,2,...,N), « — passocte ¢a3z mexny kM u (k-1)-m
koneGanusimu. HaiiTu amMniauTyay pe3yjbTUDPYIOLIETO KosiebaHus.

4.74. Cucrema (puc. 4.17) cocrouT M3 ABYX TO4EY-

HbIX KOT€PEHTHBLIX usjydarteneil ] B 2, KOTOpbIE pacno-

B JIOKEHBI B HEKOTOPO#M IJIOCKOCTH TaK, YTO UX AUIIOJIb-

HbIE MOMEHTbl MEPHNEHAMKYIISIPHbl 3TOH IJIOCKOCTH.

! Paccrosinue Mexay usiydyarensiMu d, AJIMHA BOJIHbI

nsnmydyeHust A. imes B Bupy, UTo KoneGaHMs u3jydare-

2 aa 2 otcraiot 1o ¢dasze Ha o« (a<m) OT KoJebGaHuii
uzny4darens 1, Haitm:

Puc. 4.17 a) ymbl ¥, B KOTOPbIX MHTCHCUBHOCTb WU3JIyUCHMUSI

MaKCUMaJIbHa;

6) ycioBuUs, IPU KOTOPBIX B HAIIPABJIEHUM ¥ =T MHTEHCHUBHOCTb
n3ny4yeHust OyJeT MakcMManbHa, a B NPOTUBOIIOJIOKHOM Harpasje-
HUM — MUHUMAaJIbHA,

4.75. HaiiTu npuMeEpPHbIil BUJ NOJSAPHON farpaMMbl HAMpaBJIeH-
HOCTHM U3JIy4EHUS B 3KBAaTOPUAJIBHONM IUIOCKOCTU CHUCTEMBI, COCTOsA-
el M3 J[ABYX OAMHAKOBbIX wu3dydareneid I u 2, INUNOJIbHbIE
MOMEHTBI KOTOPBIX PaCHOJIOKEHbl MNapanenbHO [pYr ApYyry Ha
paccrosiHuu d=4[2 u

a) copmagamlr o dase;

6) TPOTHBOMOJIOXKHBI MO ¢ase.
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4.76. To xe, 4TO B HpeAbIAYLUCH 3anade, HO udiaydateau I u 2

HaXOAATCA Ha PacCTOSIHMM A [ApPYr OT Apyra.
4.77. To xe, 4yto B 3agade 4.75, HO uanyyatenu I U 2 OTCTOAT

JIpYr OT fpyra Ha paccrosiHue d=A/4 u KOJEeGIIOTCA €O CABUIOM

¢a3 wn/2.
4.78. HenonsuwkHas u3sjydaiouias CUCTEMa COCTOUT M3 JIMHENHOM
LEMNOYKM NapaJuIeIbHbIX BUOPATOPOB, OTCTOALLMX JIPYr OT ApYyra Ha

paccrosHue d, npu4dem paza konebaHUit BUOPATOPOB JNMHENHO
MEHACTCHA BAOJNb Iienoyku. HalitTu 3aBUCMMOCTB OT BpEMEHM

pazHoctu ¢az Aa Mexay COCeNHUMU BUOpaTOpaMu, MpU KOTOPOI
[JIaBHBIIT MaKCUMyM M3JIy4EHMS CUCTEMBI OyJleT COBEpLIATL

KpYroBoii "0630p" MECTHOCTU C NOCTOSHHOI YIJIOBOM CKOPOCTBIO .
4.79. B onvrite JInoiina (puc. 4.18) cBeTroBast BOJIHA, MUCXOfALIAsA

HEMOCPEJICTBEHHO u3 MCTO4YHMKa § (Y3KOil 1enu), nurepdepupyer
C BOJIHOI, OoTpakeHHOU OT 3epkana 3. B pesynbrate Ha 3KkpaHe O
obpa3yercsi cucreMa HMHTEPGHEPEHLMOHHBIX 1osoc. Paccrosnue ot

WCTOYHMKA 10 9KpaHa [=100cm. TIpy HEKOTOPOM MOJOXEHUM
UCTOYHUKA IHUPUHA UHTEP(PEPEHIMOHHONR MOJIOCHI Ha 3KpaHe

Ax=025 MM, a nociae TOro, KaKk MCTOYHUK OTOABUHYJIM OT
IIJIOCKOCTU 3epKasia Ha Ak =0,60 MM, HIMpUHA MOJIOC YMEHBIIMIIACh
B 1 =15 pasza. HaiiTu nnuHy BOJIHBI CBETAa.

IR

J
Puc. 4.18

4.80. JiBe KOrepeHTHbIC IUIOCKUE CBETOBLIE BOJIHBI, YrOoJl MEXTY

HallpaBJIEHUSAMHU PAcHPOCTPAHEHUsI KOTOPBIX @<<1, magaioT no4Tu
HOPMaJIBHO Ha 3KpaH. AMIUIMTYAbI BOJH ofuHakoBbl. [loka3arb, 4TO

pPacCcTOsSIHME MEX/y COCEHUMU MakCMMyMaMM Ha 3KpaHe Ax=1i/¢,

e A — JJIMHaA BOJIHBI,
481. Ha puc. 4.19 nokazaHa uHTepEPEHIIMOHHAsT CXeMa C

Ousepkanamu PpeHens. Yroyn Mexuy 3epkajamu ¢ =12/, paccros-
HUsl OT JIMHMM IIEPECEYEHUs 3€pPKaJl [0 Y3KOW ILiein § M IKpaHa
3 paBHBI COOTBETCTBEHHO r=10,0 cM u b =130 cM. JIJIuHa BOJIHMI
ceera A =055 mxMm. Onpenenurs:

a) IMPUHY MHTEPGEPEHIMOHHOM MOJIOCHI Ha 3KPaHE M YUCIIO
BO3MOXXHBIX MaKCHMYMOB;
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6) caBMr KapTMHbI Ha 3KpaHe INpU CMELUCHMH LUENU Ha
8/=1,0 MM O fiyre pagdyca r ¢ LEHTPOM B Touke O;

B) NpW Kakoil IuMpuHe wend h, WHTEPHEPEHINOHHbIE
MOJIOCHI Ha 3KpaHe OyayT HaGJIIofaTbCst €ille JOCTaTOYHO OTYETIMBO.

Puc. 4.19

4.82. Tlnockast cBeTOBasA BOJIHA majgaeT Ha Ousepkana PpeHens,
Yol Mexay KOoTopbiMu ¢ =2,0'. OnpefenuTh NUIMHY BOJIHBI CBETA,
ecnu  MpUHA  UHTEPPEpPEeHIMOHHONH  MOJIOCHI  Ha  3KpaHe
Ax = 0,55 mMMm. .

4.83. JIunzy puamerpoM 5,0 ¢cM u ¢ POKYCHBIM PacCTOSAHUEM
f=25,0 cM pa3pe3anu no AUAMETPy Ha JB€ OJMHAKOBBIC MOJIOBUHbI,
fpuYeM YRaJIEHHbIM OKazancs crnoi tomuuubl a = 1,00 mm. Iocne
3TOro 00€ MOJIOBMHBI CABMHYJIM [0 CONPUKOCHOBEHHMS M B (hOKaib-
HOM TUJIOCKOCTU TONYYEHHOU TakuM 00pa3oM OWMIMH3bI NOMECTUNN
Y3KYyI0  Liellb, MCIYCKAKIIYI0 MOHOXPOMAaTU4YECKMHA  CBET C
A =0,64 MxM. 3a OMNMH30H paCMOJIOKUAM 3KPaH Ha pacCTOAHUHU
b =50 cm or Hee. Onpenenuts:

a) LIMPUHY MHTEPPEPEHUMOHHON MONOCHI Ha 3KpaHe M 4HCIO
‘N BO3MOXHBIX MaKCHUMYMOB;

6) wmpuny wenn h,, ., P KOTOPON MOJIOCHI Ha SKpaHE OymyT
HaONmoAaThCA €llle OCTATOYHO OTYETIIMBO. '

4.84. Paccrosnusa ot Ounpusmbl ®peHena [0 y3KOH LIEnu M
3KpaHa paBHBI COOTBETCTBEHHO a =25 ¢cM u b =100 cm. Bunpusma
CTEKJIsIHHasA ¢ mpejoMndomumM yrmom 0 =20'. Haittu jnuHy BOJHBI
CBETa, €CJIM HIMPUHA MHTEpEPEHIMOHHONW IOJIOCHI HAa 3KpaHE
Ax =055 mm.

4.85. Tlnockas cBeToBass BO/MHa C A =0,70 MKM MafiaeT HOpPMaJib-
HO Ha OCHOBaHMEe OUNpPU3MbI, CAelaHHOK u3 crekia (n=1,520) c
npenoMnArmuM  ymiom 0 =50°. 3a OGunpusmoit (puc. 4.20)
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HaxXOMUTCA IUIOCKONapaJyuiejibHast CTEK-
NsiHHAasg IUTACTUHKA, W NPOCTPAHCTBO
MeXTy HHMM 3aM0JHEHO OGEeH30JI0M
(n’ =1,500). Hajitu mupuny wuHTrepde-
PEHI(MOHHOM MOJIOCKI Ha 3KpaHe J,
PacnoNOXXEHHOM 3a 3TOH CHUCTEMOH.

4.86. TInockas MOHOXPOMATUYECKad
CBETOBasi BOJIHA IMMafacT HOPMajlbHO Ha
auagparMy C ABYMs Y3KMMH LUENAMHU, OTCTOALLMMU ApPYr OT JApyra
Ha d=2,5wvM, Ha 3kpaHe, pacrnoyioeHHOM 3a JuadparMoii Ha
1=100 cm, obpasyerca cucreMa uHTepdepeHuMoHHbIX mnonoc. Ha
KaKoe pacCTOsiHUE U B KAKYI0 CTOPOHY CMECTATCA 3T IOJIOCHI, €CIIn
OfHY W3 LUEJIelf MEepPeKPhITh CTEKIAHHON IUJIACTUHKOM TOJILIMHDI
h =10 Mxkm? ‘

4.87. Ha puc. 421 noka3aHa cXxeMa UWHTepgepoMerpa IJis
U3MEPEHUs TIOKa3aTeNeil PeIOMIIEHNS IIPO3PaYHbIX BELIECTB. 3/1€Ch
S — y3Kasd UIenb, OCBeujaeMasi MOHOXPOMAaTHYECKMM CBETOM
A =589 uM, /] u 2 — jBe OMHAKOBbIE TPYOKM C BO3YXOM, JUIMHa
Kaxaoi u3 Kotopbix [ =10,0 cm, J — puadparma ¢ AByMS LIENAMM.
Korpa Bo3gyx B TpyOke I 3aMEHUJIM aMMHUAKOM, TO MHTEPEPEHIIU-
OHHasg KapTMHa Ha 3KpaHe D cMecTwiach BBepXx Ha N =17 mnojoc.
Iloka3arenp TMpesioMyieHust Bo3gyxa n=1000277. Onpegenutb
MOKa3aTenb IPEeNOMIIEHUS] aMMHAKa.

/ I,J 3

ERRER

Puc. 4.20

p I
Puc. 4.21

4.88. Ha nmoBepxHOCTH cTeKkjla HaxXOAMTCs IJIEHKa BOJibl. Ha Hee

najgaer cper ¢ A =0,68 Mkm nox yriom € =30° x Hopmanu. Haiitu
CKOPOCTb, € KOTOPOH YMEHbLIAETCsl TOJIIMHA fUIeHKu (U3-3a
ucnapeﬂuﬂ), €CJIX UHTEHCUBHOCTDL OTPAa’>KCHHOI'O CBETA MEHAETCA TAK,
HYTO NPOMEXYTOK BPEMCHU MEXAY NOCAECAOBATCIIBHBIMYA MaKCUMyMa-

MU OTpakeHuss At =15 mMuH.

4.89. Ha ToHky10 mieHky (n =1,33) nmapgaer napajienbHbiil My4OK
Genoro ceera. Yron mapenus ¥, =52°. IIpu xakoii TOJNIMHE MIICHKU
3EpPKAJIbHO OTPAKEHHBIN cBeT OyneT Haubosee CHWIBLHO OKpalleH B
xenreid nBer (A =0,60 MxMm)?
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490. HaiiTu MUHUMAaAJIBHYIO TOJIUMHY IUIEHKU C IIOKa3aTelIeM
npenomiienusa 1,33, npu KOTOpOil CBET ¢ MIMHOK BOJHBbI 0,64 MKM
HCOBITBIBACT MAKCHMMAJIbHOC OTpaXX€HHUE, a CBET C ,[IJ]HHOﬁ BOJIHBI
0,40 MKM HE OTPaka€TCsA COBCEM. YTOJ MajICHUsA CBeTa paBeH 30°.

491, JIns yMEHbLIEHUS T[OTEPb CBETA H3-3a OTPaAXKEHUA OT
MOBEPXHOCTH CTEKJIa MOCJEAHEE [IOKPbIBAIOT TOHKUM  CJIOEM

BELIECTBA C TIOKAa3aTeJIEM MpENIOMIIEHMA n' =yn, Ioe n — mNoka3a-
TeNlb TIPEJIOMJIEHUST CTEeKina. B 3TOM cnydae aMIUIATYAbI CBETOBLIX
KojiebaHuii, OTPaXEHHBIX OT O0EMX TNOBEPXHOCTEH TaKOIo Cjod,
OynyT ogquHaKoBbIMU. IIpy Kakoif TOJIUMHE 3TOTO CNIOsA OTPaXkaTesb-
Hasg CIMOCOOHOCTb CTEKJIa B HAlpaBJIEeHMM HOpManu OydeT paBHa
HYJIIO JUISl CBETAa C JJIMHOI BONHBI A?

4.92. PaccessHHBII MOHOXpOMaTH4eckuii cBer ¢ A =0,60 MkM
MajiaeT Ha TOHKYIO IJICHKY BELIECTBa C [OKa3aTeJleM INpPENOMIIEHUA
n=15. Onpenenurb TOJUUIMHY IUICHKU, €CIAU YIJIOBOE PacCTOSTHUE
MEXIY COCEHUMU MaKCHMYMaMH, HabNIONAaeMBbIMU B OTPa>KEHHOM
cgere IOA YIJlaMd C HOpManblo, Oiu3kumm K ¥ =45°, paBHO
60 =3,0°.

4,93, MOHOXpOMAaTUYECKUM

) /ln  cBer mnpoxomut uepe3 OTBEp-

: crue B 3kpaHe 3 (puc. 4.22) u,

OTpa3UBIUMCh OT TOHKOM mJjoc-

d KOIapaJiJIENIbHOM  CTEKIJIAHHOM

1 miactTuHkA 11, o6pasyer Ha

3KpaHe CHUCTEMY WHTEpdepeH-

/ HUOHHBIX IIOJIOC PaBHOIO Ha-

KJIOHa. TOJNIIMHA IJIACTUHKU

Puc. 4.22 b, paccrosHMe MEXIYy HEl u

3KpaHoM [, paawuycel i-ro u

k-ro TemHBIX KOJI€l 7; M rp. YUUTbIBas, YTO 1, <<l, HalTU ATIUHY
BOJIHBI CBETA.

4.94. TInockass MOHOXPOMAaTHYECKass CBETOBasi BOJIHA [JIMHBI A
TNafacT Ha MOBEPXHOCTb CTEKIIAHHOTO KIJIMHA, YroJl MEXAY IpaHsiMU
koTOporo a<<1. Ilnockocte mnafeHHMs TMEPNEHAUKYNsIpHA pedpy
KJIMHa, Yron nageHuss ©,. Haiitu paccrosnue Mexmy cOceqHUMMU
MaKCUMyMaMi UHTEP(EPEHLIMOHHBIX ITOJIOC Ha 3KpPaHe, Paciolio-
JKEHHOM IIEPIEHAMKYJIAPHO OTPa’KEHHOMY CBETY.

4.95. Cser ¢ A =0,55 MKM OT yJaJI€HHOIO TOYEYHOIO MCTOYHUKA
NnajaeT HOPMAaJIbHO Ha [OBEPXHOCTb CTEKJISIHHOTO KJIMHa, B
OTPaXXEHHOM CBETC HaONIONaloT CUCTEMY HHTEpdEepEHUNOHHBIX
N0JIOC, PAcCTOAHUE MEXIY COCEJHUMH MaKCMMYMaMHU KOTOPBIX Ha
MOBEPXHOCTU KnuHa Ax =021 mm. Haiiru;

a) yroJl MEXjiy rpaHsAMHU KJIMHA;
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6) cremeHb MOHOXPOMAaTHYHOCTH cB€Ta (A A/A), ecnM UCYE3HO-
BeHMEe MHTEep(EPEHUUOHHBIX I10JI0C HabMIofaeTcss HAa PacCTOAHUH
1=15 cMm OT BEpUIMHBbI KJIUHA.

4.96. ITnocko-BeINyKiiasg CTEKJISSHHAsl JIMH3a BbIIIYKJIOH MOBEp-
XHOCTBIO COHPHKACAeTCsl CO CTEKIsIHHOH rmuiacTuHkoif. Pamuyc
KPUBM3HBI BBIITYKJION MOBEPXHOCTH JIMH3BI R, JUIMHA BOJIHBLI CBETA
A. Haittu mupuny Ar konbua HbioTOHa B 3aBUCHMOCTH OT €ro
paguyca r B obGmactu, rae Ar<<r,

4.97. IInocko-BbiNyKias CTEKNAHHAA JIMH3a C pajuyCOM KPUBU3-
Hbl R =40 cM CcONpHKacaeTcsa BBINYKIION IMOBEPXHOCTBIO CO CTCKIISIH-
HOI rutacTHKOM, TIpu 3TOM B OTPaX€HHOM CBETE PagUyCc HEKOTO-
poro Kombla r=25 mm, HabGmogasa 3a JaHHbIM KOJIBLOM, JTMH3Y
OCTOPOKHO OTO/(BUHYJIM OT IUIACTHHKM Ha h =5,0 MkM. Kaxum cran
paauyc 3TOro Konbua?

4.98. Ha pepminHe cheprdecKkOi NOBEPXHOCTH NIIOCKO-BBIMTYKIIOH
CTEKJISTHHOM JHMH3bI UMeEETCs CONITU(POBAHHBIMA ITOCKMIA y4acToK
paguyca 7, =3,0 MM, KOTOPbIM OHa CONPUKACACTCsl CO CTCKIAHHOMN
[IaCTUHKOM. Paamyc KpUBU3HBI BBIIYKJIOW IOBEPXHOCTH JUH3bI
R =150 cm. Halitu paguyc WIECTOrO CBETIOrO KOJIbLA B OTPaKCHHOM
cBeTe ¢ A =655 uMm.

4.99. TIn0CKO-BBIMYKJIas CTEKJISAHHAS JIMH3a C PajluyCcOM KpMBU3-
Hbl cpepuueckoii nosepxHoctTy R = 12,5 cM npuxcama K CTEKIIAHHO
njaacTUHKE. JnaMerpbl JECATOro M IATHAALATOrO TEMHBIX KOJIEK
HbloTOHA B OTpa)k€HHOM CBETE paBHbl d; = 1,00 MM 1 d, = 1,50 MM,
Haittn pnuny BOJHBI CBeTa.

4.100. JIBe IUIOCKO-BBINYKJIBIE TOHKHE CTEKJISIHHBIE JIMH3BI
COMNpUKACAIOTCST CBOMMHU CEpUUECKMMU IOBEPXHocTaAMu. Haiitu
ONTUYECKYK) CHJIy CHUCTEMBI, €CJIM B OTPAXEHHOM CBETE C
A =0,60 MKM JlMaMeTp MOATOr0 CBETNOro Konbua d=1,50 Mm.

4.101. [IBe compuKacalolMecsi TOHKHE CUMMETPUYHBIE CTEKJISIH-
HbI€ JIMH3BI — JHOBOAKOBBINYKIasgd W JABOSJAKOBOIHyras - 06pa3yxoT
cucreMy ¢ onrudeckoir cwioin @ =050 gntp. B ceere ¢
A =0,61 MKM, OTpPa>keHHOM OT 3TOIl CHUCTEMBbI, HAGNIOAAIOT KOJiblia
Heiorona. Onpenennts:

a) paamyc JEcATOr0 TEMHOIO KOJIbIa,;

6) Kak M3MEHUTCS PafuyC 3TOT0 KOJbIa, €ChAu MIPOCTPAHCTBO
MeXy JIMH3aMH 3aroJHUTh BOROIA.

4102. Cdepuuyeckass NOBEPXHOCTb IUIOCKO-BBIMYKION JIMH3LI
CONpuKacaeTCA CO CTeKnAHHOW nuactuHkoil. IlpocTpancreo Mexpy
JIMH30{4 M [UIACTUHKOH 3amloJjIHEHO cepoymieporioMm. ITokasarenu
IIPENIOMIICHUsI JIMH3bI, CEPOYIVIEPO/ia U NJIIACTMHKM paBHBI COOTBET-
CTBEHHO n, = 1,50, n, =1,63 u n, =1,70. Panuyc xpuBusnbl chepuuec-
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KO moBepxHOocTH JUH3bl R =100 cm. Onpenenurtek paguyc MATOrO
TEMHOIO KoJbIla HBIOTOHA B OTPaX€HHOM cBeTe C A =0,61 MkM.

4.103. B gByxs1y4yeBOM HMHTEPPEPOMETPE UCNOJIL3YETCS OPAHXKEBas
JIMHUSA PTYTH, COCTOSALLAsA M3 JABYX KOMIIOHEHT ¢ A; =576,97 um u
A, =579,03 nm. Ilpy KakOM HauMeEHbIIEM NOPsAKE UHTEPPEPEHLUN
YEeTKOCTh UHTEPPEPEHLUUOHHON KapTHHbI Oy#eT Hauxyauien?

4.104. B untepdepomerpe MailkenbCoHa MCIOJb30BaNach XeJuras
JIMHUSA HaTpus, COCTOALIass M3 ABYX KOMIIOHEHT C A, =589,0 uM u
A, =589,6 um. Ilpu nepemereHny OIHOIO U3 3€pKajl MHTEPEPEHIU-
OHHasl KapTUHAa nepuoguyecku ucudesna (nodemy?). Haiitu mepeme-
LIIEHHE 3epKayia MEXOY [IBYyMsl MOCIENOBATENIbHBIMU TOSBICHUAMHU

HauboJiee YETKOH KapTUHBI.

4.105. Ilpu oceemienun uHTepdepomerpa Pabpu — Ilepo
PACXOAALIMMCS MOHOXPOMATHYECKMM CBETOM C JIJIMHOM BOJIHBIA
B8 (OKaMbHOU NIOCKOCTH JIHMH3bl BO3HUKAET WHTEpPepeHUMOHHas
KapTUHa — CUCTEMa KOHUEHTpudeckux koinely (puc. 4.23). TonmuHa
srasioHa paBHa d. OnpefenuTb, Kak 3aBUCUT OT TMOpsJKa HUHTEp-
depeHmu:

a) pacronoXXeHue KOoel;

6) ymoBasd IIMPHHA NOJIOC UHTEPEpPEHIUMU.

T ™\

Puc. 423

4.106. Haiitu nnsa untepepomerpa ®abpu — Ilepo, Tommmua

Kotoporo d=25 cm:
a) MaKCHUMaJIbHBI MOPSNOK MHTEP(EPEHIMN CBETa C JJIMHOI

BOJIHBI A =0,50 MKM;
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6) nucnepcuoHHYI0 06Gnacte A A, T.e. CHEKTPaJIbHbIA MHTEPBaJ
JUITUH BOJIH, IJIA KOTOPOrO €LIE HET MEepeKkpbITMA C JAPYIUMH
nopsAgKaMu HUHTEpGEPEHI MM, ecnu HaOJwofeHne BefeTcs BOIM3M
A =0,50 MxmMm. » :

4.107. HaiTH yCIOBUA, TPU KOTOPBIX 3apsKEHHass 4YacTula,
JABUMXKYII[asiCsl PAaBHOMEPDHO B Cpelie C I0Ka3aTelleM MPeToOMJIICHUs
n, 6yner usnyuatb cBeT (3¢pdexr Basunmopa — YepeHkona). Haittu
TAKXE HaINpaB€HUE 3TOT0 U3JITYYEHMUS.

Y K a 3 a Hu e Paccmorperb wuHTEphEPEHLIMIO KONEGaHUIA,
BO30YXX[la€MBbIX YacTUIEll B pa3HbIE MOMEHTBI BPEMEHU.

4.108. Haiitu HaMMeHbLUME 3HA4YEHUS KUHETUYECKON 3HEprumt
3JIEKTPOHa U IIPOTOHA, NpPU KOTOPBIX BO3HUKAET YEPEHKOBCKOE
W3JIyd€HUE B CPERE C IIOKasaTeyleM npenomiecHusas n=1,60. Ina
KaKuXx YacTyl,  3TO  3HA4Y€HHE  KUHETUYECKOW  3HEpruu
K, .. =296 MaB?

4.109. Onpenenurb KUHETUYECKYIO SHEPTUIO JIEKTPOHOB, KOTOpbIE
B Cpele C MOoKa3aTeNneM IpenoMileHus a = 1,50 u3my4aror cBET mnop
yrmoMm © =30° K HanpasJEHHUIO CBOETO JBVDKEHHSA.

43. Iudpakuus cBera

® Papuyc BHELLHel rpanuubl k-ii 3oubl PpeHens:

r,=vklab/(a+b), k=123,.. 43a)
® Cnupans KopHw (puc. 4.24). Uncna Ha 3Toit cnupamm — 3HAYeHUs
napamerpa vu. Jna miaockoit BomHbl U =xy2/bA, e x M b - paccrosHus,

XapaKkTepn3ylolue NON0XKEHNE 3N1eMeHTa dS BOJHOBOW 110BEPXHOCTU OTHOCHTEIBHO
ToukKM HabmogeHus P.

® Nudpakums @paynrodepa OT 1uesam, CBET NajaeT HoOpMaibHO. YcC/OBHE
MUHHMYMOB MHTEHCHUBHOCTH:

bsin® =+kA, k=12,3,... . @436)

rie b — wMpuHa iwean,  — yron audpakuun.
® NMudpakuMOHHAA PeEIIETKA, CBeT MNagaeT HOPMaIbHO. YCIOBHE MIABHBIX
$payHropepoBLIX MAKCUMYMOB:

dsin®=+kA, £=0,1,2,..., (438)

ychnosne fo6aBoYHbIX MHHHMYMOB:
dsin® =+k’A/N, 4371

rae k'=1,2,..., kpome 0, N,2N,...
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Puc. 4.24

® Vriopas aucnepens AGpPaKUNOHHON pelIeTKI:
D=dd|dr=k[)cosD. (4.3 )
® Pajpemapoilast CrnocoGHOCTbL AUPPAKUMOHHON| pelIeTKu:
R=A[8)=kN, (43e)

rae N — 4MCJIO IUTPUXOB PELUECTKH.
® Paspeulaiomjas cuja 06bEKTHBA:

R=1/8y=D/1,22), (“3%)

e 8¢ — HauMeHblllee YIVIOBOE PacCTOsHMe, paspeillaeMoe o6bekTuBoM, D — ero
JAVamerp.

® ®opmyna Bparra — Bymbgda. Venosue audpakilmoHHbIX MaKkCHMyMOB:

2dsina = £kA, (433)

rae d — MEXIJIOCKOCTHOE PacCTOSHWE, 6 .— yroj ckojbxeHus, k=1,2,3,....
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4.110. TInockas ceeToBas BOJIHA Tafla€T HOPMAJIbHO Ha Auadpar-
MY C KPYIJIbIM OTBEPCTHEM, KOTOPOE OTKpPbIBAa€T mnepBbie N 30H
dpenens — mist TO4kMu P Ha 3KpaHe, OTCTOALLEM OT auadparmbl
Ha paccrosiime b. JIMHaA BOJIHBI CBeTa paBHa A. HaliTu MHTEHCHB-
HOCTb cBeta I, mepen auadparmoi, ecjiy M3BECTHO PacCIIpejiesieHne
WHTEHCUBHOCTU CBETa Ha 3KpaHe I(r), rae r - paccrosHue J0
TOYKU P.

4,111, ToyedyHbIii UCTOYHUK CBETA C AJIMHOA BOMHBI A =0,50 MKM
pacnosyioxkeH Ha paccrogHuu a =100 cM nepen auadparmoii
KPYIILIM OTBepcTHEeM paauyca r = 1,0 mm. Haiftu paccrosanme b or
muadparMbl 10 TOYKM HaOJIIONEHUs, At KOTOPOM YMUCIO 30H
®peHenss B OTBEPCTUHU cocTaBisieT k=3.

4112, Mexay TOYEYHBIM MCTOYHUKOM CBE€Ta U 3JKPaHOM
MOMECTUNHU jauadparMy ¢ KpyIJIbIM OTBEPCTHEM, PajuyC KOTOPOIO
r MOXHO MeHATh. PaccrosgHue ot auadparMbl A0 HCTOYHMKA H
3KpaHa paBHbl a =100 cM u b =125 cm. Onpepenuts [JJIUHY BOJHBI
CBETA, €CJIM MAaKCUMYM OCBELIIEHHOCTH B LIEHTpe AU(PPAKIIMOHHOMH
KapTUMHBI Ha 3KpaHe Habmopgaercsa npu r; =100 MM U CIICAYIOIMIA
MakCUMyM - IIpu 1, =1,29 MMm.

4.113. Ilnockasi ceTtoBasi BOJIHA A =1,20 MM ¢ MHTEHCHUBHOCTbLIO
I, najaeT HOpManbHO Ha KpYIjloe OTBEPCTUE pajauyca R=1,20 MM.
HaliTu HMHTEHCMBHOCTL B HEHTpE IMQPPaKUMOHHONH KapTUHBLI Ha
3KpaHe, OTCTosiuieM Ha b =150 M or oTBepcrus.

4.114. Tliockass MOHOXpOMAaTHU4YECKast CBETOBast BOJIHA C WHTEH-
CUBHOCTBIO [, IMajaeT HOPMajbHO Ha HENpO3payHbId 3KpaH C

KpymIbIM oTBepcTueM. KakoBa MHTEHCHMBHOCTB cBeTa I 3a 3KpaHOM
B TOYKE, JUI KOTOPOH OTBEpCTHE:

a) paBHO MepBoil 3one Ppe-
HeJisl;  BHYTPEHHEHM  MOJIOBHHE
TIEPBOil 30HbI;

6) cnenanu paBHBIM TIEPBOIi
30He PpeHesnst U 3aTeM 3aKpbiin
€r0 MoNoBMHY (110 Auamerpy)?

4.115. MoHOXxpoMaTuyeckas
MIOCKasd CBETOBAasi BOJIHA C UH-
TEHCUBHOCTBIO I, 1ajiaer Hop-
MaJIbHO Ha HENPO3PayHbIil JUCK,

3aKkphIBaOIMi UIA TOYKM HabmoneHuss P mepByio 30Hy ®peness.

KakoBa crana mHTEHCHMBHOCTb cBeta I B Touke P mocnie TOrO, Kak
Yy aucka ypamwin (N0 AMaMETpy):

a) NOJIOBUHY;

0) MOJIOBMHY BHEIIHEW MOJIOBMHBLI NEPBOIi 30HBI?

Puc. 4.25
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4.116. ITnockas MOHOXPOMATHYCCKAasl CBETOBasl BOJIHA C UHTEH-

CUBHOCTBIO [, TMajiaeT HOPMAaJIbHO Ha TOBEPXHOCTH HENPO3PauHbIX
2KpaHOB, TI0Ka3aHHbIXx Ha puc. 4.25. Hailtu 3asucuMocTb OT yria
¢ UHTeHcuBHOCTM I cBera B TO4YKE P:
a) pacrnoyioKEeHHON 3a BEPILIMHON yrna 3kpaHa (puc. 4.25a);
6) Ui KOTOpOil 3aKpyrfeHHbld Kpail 3kpana (puc. 4.256)
COBMajiacT C rpaHuileif nepBoii 30HbI PpeHend.
4.117. Ilnockas cBeToBast BOJHA C

{, & i)\‘ ‘ A =0,60 MKM 11aJ1a€T HOPMaJibHO Ha
JIOCTATOUHO GOSIBUIYIO CTEKIIAHHYIO Tlac-

o . " TMHKY, Ha NPOTHBOTIOJIOXHOM CTOPOHE
A £ I KOTOpOM cjieana  BbleMKa  (puc. 4.20).

i IIna rtouku nabmopeHuss P oHa npen-
craBisieT coboit fiepBble IMOJITOPHI 30HBI

I Openensi. Haiitu tnybuHy A  BblEMKW,
D Py KOTOpOii WHTEHCUBHOCTb CBET4 B
mm TO4Yke P Oyger: 5
‘ a) MaKCHMaJLHOI;
Puc. 4.26 6) MUHUMAJILHOIT;
B) pAaBHOI MHTEHCUBHOCTHU Majarouye-
ro cBera.

4.118. Ilnockas cBETOBasd ROJIHA JUIMHBI A WU MHTEHcMBHOCTU I,
MajgaeT HOPMaJjibHO Ha OOJIbILUYIO CTCKIISIHHYIO IUIACTMHKY, IIPOTUBO-
MONIOXKHAsT CTOPOHA KOTOPOM IipefcTaBiseT co00i HenpospadyHbiii
3KpaH € KPYIJIbIM OTBEPCTUEM, PABHLIM I1epBOil 30He Dpencas s
TOo4yku HaOmopeHnst P. B cepeuHe oOTBepcTust C¢jiefiaHa Kpyriaas
BBIEMKA, paBHAas TI0M0BUHE 30Hbl ®Openensd. Ipu kakoid rnydune h

2TOI BBIEMKM WHTEHCHBHOCTL CBETa B TOUke P OyJeT MaKCUMAJIb-
HOIt? Yemy ona panHa?

4.119. Cget ¢ A =0,60 MKM nagaer HOPMajibHO Ha TOBEPXHOCTb
CTEKJISIHHOTO IUCKA, KOTOPbIH NMCPEKPBLIBACT UOITOPBI 30HbI PpeHets
Juis Touku HabmioneHust P, IIpu Kakoil TOMIUHE 3TOrO JMCKa
MHTEHCUBHOCTh CBETa B TOYKEe P OyjeT MakCMMaJibHON?

4120. Ha nyts mnockoit cBeToBoit BOJIHBI ¢ A =0,54 Mkm
MOCTaBMUJIM TOHKYIO COOMPAIOINYIO NUH3Y ¢ (POKYCHBIM pacCTOSTHUEM
f=50cM, nemocpencTBeHHO 3a Helt — jmadparmy € KpPYribIM
OTBEPCTUEM U Ha pacCTOAHUM b =T5 cM OT amacdparmbl — 3KpaH.
IMIpu kakux papuycax OTBEPCTUS UEHTP AUDPAKUUOHHON KAPTHHBI
Ha 3KpaHE MMEET MAKCUMAJILHYIO OCBEUIEHHOCTh?

4.121. Ilnockass MOHOXpoMaTU4YecKas CBETOBas BOJIHA [Iajaer
HOpMaJibHO Ha Kpyrioe oreepctue. Ha paccrosiuuu b =9,0M or Hero
HAXOMUTCA 3KpaH, Iae HabII0fawT HEKOTOPYIO AUMPAKIMOHHYIO

Kapruny. [luamerp ortBepctust yMmenblumim B 1 = 3,0 pasa. Haiitu
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HOBOE paccTosiHue b’, Ha KOTOPOM Haji0 MOMECTHTb 3KPaH, YTOObI
MOJYYUTh Ha HEM AUMPAKIMOHHYIO KapTUHY, NMOROOGHYIO TO#, 4TO
B NPEABIAYIIIEM CIIy4a€, HO YMEHBILEHHYIO B 1 pa3.

4.122. Mexmy UCTOYHUKOM CBETa C A =0,55 MkM U oTOonnacTuH-
KOl IIOMECTHJIM HENpO3payHblii WIapuK pauamerpa D =40 MM.
Paccrosiume MeEXAY HMCTOYHMKOM M LWIAapUKOM 4 =12 M, a Mexmy
mapukoM M ¢OToIUTacTMHKOR b =18 M. Haiith:

a) pa3mep M300pakeHHMs y' Ha IUIACTMHKE, €CJIM NONEPEeYHbIi
pa3sMep UCTOYHMKa Yy = 6,0 MM;

6) MUHUMAaNBHYIO BBICOTY HEPOBHOCTEH, XaOTUYECKU MOKPbIBAIO-
IMUX TIOBEPXHOCTH IIIapyMiKa, NMpM KOTOPOil mocnenHuil yxe Oymer
3aropakMBaTh CBET (3TO IIPOMCXOQUT TOTHA, KOIfga BBICOTa HEPOB-
HOCTEil CpaBHMMa C UIMPUHON 30HBI OpeHesd, N0 KOTOpOH
MPOXOAUT Kpail HENmpo3payHOro 3KpaHa).

4.123. TouyeyHEIii HUCTOYHHUK MOHOXPOMATHYECKOTO  CBETa
pacrionoxkeH Iepey 30HHOM NMIIACTMHKOR Ha paccrosHMM a=15M
or Hee. M3006paxeHHe WCTOYHUKA OOpa3yeTcs Ha  pacCTOSIHUHI
b=10mM or maactuHkd., Haittu ¢oKycHOe paccTossHME 30HHOM
MJ1aCTUHKM. .

4.124. TInockass cBeroBasg BOJIHA C *
A=0,60 MKM U HHTEHCUBHOCTbIO I, * * *7\*
Najfla€T HOpPMaJILHO Ha OONBILIYIO CTek- ” 7
JISHHYKO IUJIACTUHKY, NPOunab KOTOPOi % :
noka3aH Ha puc. 4.27. Ilpu xakoii BbICO- v V2
Te h ycTyma MHTEHCUBHOCTb CBETa B J
TOYKaX, PpAaCHOJIOXKEHHBIX TIOX HHUM,
Gyner:

a) MMHUMAJIbHA;

6) BaBoe MeHbiue I, (noTepsMu Ha Puc. 4.27
OTpaK€HUA INpeHebpeyn).

4,125, ITnockass MOHOXpPOMAaTHMYECKAasd CBETOBas BOJIHA MafaeT
HOpManbHO Ha  HENPO3PayHyKd NOMYIUIOCKOcTh. Ha paccrosanum
b =100 cm 3a Helt HaxopuTca 3KpaH. HaliTi ¢ moMoipio cnupanu
KopHio (cMm. puc. 4.24):

a) OTHOIIIEHME WHTEHCHUBHOCTEN IEPBOr0 MakCUMyMa M COCEIHE-
0 C HUIM MHHUMYMa;

6) mIMHY BOJHBI CBETa, €CJIM PACCTOSHUE MEXAY [BYMsd
NEPBbLIMU MakKcuMyMamu Ax =0,63 mm.

4.126. IInockass cBeroBas BOJMHA JUHBI 0,60 MKM magaer
HOPMAaJILHO Ha HEMPO3Pa4yHYI IJIWHHYIO NOJOCKY IUPHUHEI 0,70 MM.
3a Heil Ha paccrogHum 100 cM Haxomutcst 3kpad. Haiitm ¢ 1no-
MOIIBIO pHUC. 4.24 OTHOUIEHME MHTEHCUBHOCTEH CBETa B CEpElMHE
IMPpaKUMOHHON KapTMHBI U Ha KpasX TeOMETPUYECKON TEHH.
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4,127, Inockass MOHOXpPOMAaTHU4YECKass CBETOBas BOJIHA Najaer
HOpPMaJIbHO Ha JJIMHHYK0 1€Jlb, 3a KOTOpPOM Ha pacCTOAHUU

b=60cM HaxoguTca 3KpadH. CHayasa IUMPUHY IUENU YCTAaHOBUIIH
Takoii, 4yTo B cepeauHe AMQPAKUMOHHON KapTHUHbI Ha 3IKpaHe
uabmoganca naubonee rrybokuid MUHUMYM. PasneBuHyB mocie 3TOro
mieab Ha Ak =0,70 MM, NOJMYYMJIM B LEHTPE KAPTHHbI CIIEIYIOLMA
MUHUMYM. HailTy QJIMHY BOJIHBI CBETA.

4.128. ITnockast cBeToBas BojHa ¢ A = 0,65 MKM najgaetr Hopmasb-
HO Ha OGOJIBILYI0 CTEKJIAHHYIO IUIACTMHKY, Ha IPOTHBOMOJIOKHOH
CTOpOHE KOTOpOi CHENaHa [JIMHHas [psAMOYroJibHast  BbIEMKa
wupunbl 0,60 mm., Haiitu ¢ momornipio puc. 4.24 rny6uHy BbIEMKH

h, npu xoTOpoil B cepeauHe AMPPaKIMOHHON KapTUHbI Ha JKpaHe,
OTCTOSILIIEM Ha 77 CM OT IUIACTUHKHU, OYyAET MAakKCUMyM OCBELIEH-
HOCTH.
4.129. TInockas cBeToBasd BOJHa ¢
‘ ‘ ‘A‘ ‘ ‘ A =0,65 MKM MNagaeT HOPMaJIbHO HAa
GONBbILYI0 CTEKIISAHHYI0 TUIACTUHKY, Ha
NPOTUBONONOXHOW  CTOPOHE  KOTOPOM
A MMeEETCsl YCTYN U HEMpo3payHas IOJI0CKa
mupuHbel a =030 Mmm (puc. 4.28). Ha
paccroauun  b=110 cM OT IJTaCTUHKH
< HaxomuTcss 93KpaH. Beicora ycryma h
nopobpaHa Takoi, YTO B TOYKE 2 Ha
3KpaHe MHTEHCHUBHOCTb CBETa OKa3bIBacT-
/ LZ ¢ MaKCHUMAaJIbHO BO3MOXHOH. Haiitu ¢
Ty, TIOMOLIbIO puUcC. 4.24 OTHOINICHWE WHTEH-
' CUBHOCTEl B TO4Kax I M 2.
Puc. 4.28 4.130. Tlnockass MOHOXpOMaTHYecKas
CBETOBasi BOJIHA MHTEHCUBHOCTH I, maja-
eT HOPMAaJILHO Ha HENpOo3payHblil 3KpaH, B KOTOPOM Mpope3aHa
JUIMHHas [IeJlb ¢ MNONYKPYIMIBIM BbIPE30OM Ha OfHOH M3 CTOPOH
(puc. 4.29). Kpaif BbIpesza coBmajaeT ¢ TpaHULIEH MEPBOH 30HbI
OperHens mnsg Touyku Habmopgenus P. lllupmHa 1enum COCTaBIAECT
0,90 pagunyca Bbipesa. Haittu ¢ nomouisio puc. 424 UHTEHCHBHOCTb

CBeTa B TO4YKE P.

!
!
|
|
|
I

|
|
|
|
|
)

Ll /,/%///// Ll //// 777 ////Z/ F7H/ 774, //
o
A 2 4 /
Puc. 429 Puc. 4.30
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4.131. IInockas MOHOXPOMATHYECKass CBETOBas BOJIHA Majaer
HOPMAJIbBHO Ha HEenpo3payHblil 3KpaH C QJIUMHHOH wHIENbio, ¢opmMma
KOTOpOil mokazana Ha puc. 430. Halitm ¢ nomompio puc. 424
OTHOIIIEHUE MHTEHCUBHOCTEN CBeTa B TOYKax I, 2, u 3, pacnonoxeH-
HBIX 3a JKPaHOM Ha OJHOM M TOM € PacCTOSHUH OT HEro, eciu
J7A TOYKU 3 3aKpyIJIeHHbI Kpail 1€l COBHAjaeT ¢ rpaHULeH
nepBoit 30Hb1 PpeHend.

4.132. IInockass MOHOXPOMATHYECKasi CBETOBAsd BOJIHA [afacT
HOPMAJIBHO HA HENpo3padHblil 3KpaH, MMELIUA BUA IMHHOWM
ITOJIOCKU C KPYyIJibIM OTBepcTueM nocepenuse. s Touku Habmione-
Husi P OTBepcTHE IpeacTaBiisieT co00il MOJIOBUHY 30HbI PpeHens,
npu4yeM €ro amaMerp B 1 =1,07 pa3a MEHbIIE IIUPUHBI TIOIOCKH.
Haiitn ¢ nmomouipio puc. 4.24 MHTEHCUBHOCTb CBeETa B TOYke P,
€CIIM MHTEHCUBHOCTb TAalOLLEro CBeTa pasHa I,.

4.133. CBeT ¢ AJIMHOI BOJHBI A MafacT HOPMaJIbHO Ha JUIMHHYIO
MPsIMOYTOJIBHYIO LIEJNIb LIUPUHBLI b. HailiTu yrinoBoe pacrpeferneHme
MHTEHCUBHOCTH cBeTa npu ppayHroepoBoil Audpakiuu, a Takxe
YTJIOBOE TIOJIOKEHUE MUHNMYMOB.

4.134. MoHOXpOMaTUYECKUH CBET MaJaeT HOPMaJIbHO Ha IIENb
mupuHbl b =11 MkM. 3a HIENBIO HAXOAUTCA TOHKas JIMH3A C
¢doKkycHBIM paccrosianeM f=150 MM, B ¢okanbHONH MIIOCKOCTU
KOTOpOI pacnosioxkeH 3KpaH. HailiTu JanuHy BOJIHBI CBETa, €CIN
pacCCTOSAHME MEXAY CUMMETPUYHO PAaCIOJIOKEHHbIMM MUHMMYMaMU
TPEThErO Mopsinka (Ha 3KpaHe) PaBHO X =50 MM.

4.135. Cper ¢ pnuHoif BOJHBI A =0,50 MKM TIalacT Ha UIEJb
mupuHbl b =10 MkM mop yriom ¥,=30° k ee Hopmanu. Haiitn
YEJIOBOE TMOJIOXKEHUE MEPBbIX MUHUMYMOB, PacIIOJIOXEHHBIX M0 06e
CTOPOHBI LIEHTPAJILHOTO (payHredepoBa MakCMMyMa.

4.136. ITnockas ceeroBasi BojiHA ¢ A = 0,60 MKM NafiaeT HOpMasib-
HO Ha TpaHb CTEKJISIHHOTO KJIMHA C TIPENIOMISIIOIIMM  YIJIOM
6 =15°. Ha npOTUBOMOJIOXKHOA, HEMPO3payHON, TpaHU HUMeeTCs
1ens WUPpUHBI b = 10 MKM, nmapannenbHast pebpy wmnHa. Haiitn:

a) yron A¥ mexuy HampaBieHHeM Ha (ppayHrodepoB MakCuMyM
HYJIEBOIO MOpPsIAKAa W HAIMpaBJIeHUEeM MNajalollero CBeTa;

0) YIMIOBYIO HIMPHHY MakCUMyMa HYJIEBOIO IOPAMKA.

4.137. MonoxpomaTuyeckuii CBET TNajlaeT Ha OTPaXaTeJbHYIO
AudpakIMOHHYIO pelIeTky ¢ nepuogoM d=10MM noj YIJiOM
CKOJIbKEHUsl a4 =1,0°. Tlog yrmom ckonbxeHust « =3,0° oGpasyercs
¢$payHrogpepoB MaKCMMyM BTOPOro mopsiika. HaiiTu piuHy BONHBI
CBeTa.

4.138. M306pasuth mnpuMepHYI0 AUGPAKUMOHHYIO  KapTHHY,
BO3HMKAIOLLYIO npu audpakiuu PpayHrogepa OT PELIETKM U3 Tpex
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OJIMHAKOBBIX lLEJIEl, ecIN OTHOLLIEHUE [IEpUOfia PEIIETKM K LIMPHUHE
[{EJIM PaBHO:

a) iByM; 0) TpeM.

4.139. IIpy HOPMAJILHOM MAaJCHUM CBETA Ha AU(PPAKLUOHHYIO
pelieTky yron gudpakuuuM A JuHuUM A, = 0,65 MKM BO BTOpPOM
nopsinke paseH 45°. Haiitu yron pudpakuuu Ui JIMHAM
A, =050 MKM B TpeTbeM MNOpsiJKe.

4.140. Ceser ¢ mMHOM BOJHBI 535HM nagaeT HOPMajlbHO Ha
audpakuoHHy0 peurerky. Haidtu ee nepuopn, €ciy OfHOMY U3
(hpayHrogepoBbIX MaKCUMYMOB COOTBETCTBYET yrosi audpakuuu 35°
1 HaubONbIINHA FOPSNOK CIEKTPAa PAaBEH IATH.

4.141. OnpenenuTsb JIMHY BOJIHBI CBETa, IAJIAlOLLEN0 HOPMAIbHO
Ha AudpakiMOHHYIO peIleTKy ¢ nepuoaoM d =2,2 MKM, €ClIM yroj
MEXIy HarpablIeHUAMH Ha ¢payHrodepoBbl MaKCMMyMbl [EPBOIO
1 BTOpPOro NHOpsiAKOoB A® =15°.

4,142, Cser ¢ miuHON BOdHbI 530 HM mMajaeT Ha MPO3PaqdHYIO
nudpakIMOHHYIO PElleTKy, riepnog Kotopoii paseH 1,50 mkm. Haiitu
yrojl ¢ HOpMaJibl0 K pelleTKe, IOJ KOTOpbIM obpasyercs (paynro-
(hbepoB MakKCUMYM HauMOOJIbILIErO TMOpsjKa, €ClM CBET MajgaeT Ha
peILEeTKy:

a) HopMalbHO; 0) mop ymioMm 60° K HOpPMAaJu.

4143, Cper ¢ A =0,60 MKM IIajla€T HOpMaJIbHO Ha AUGPAKLMOH-
HYIO PEUIETKY, KOTOpasg HAHECEHa Ha IUIOCKOI MOBEPXHOCTU IJIOCKO-
BBIMYKJIOA LUANUHAPUAYECKOA CTEKNAHHON JMH3bI C paguycoM
Kpusu3Hbl R =20cM. ITepuon pemerku d = 6,0 mkMm. Halitu paccrosi-
HUE MEXAY CUMMETPUYHO PaCIIOJIOKEHHBIM INIaBHBIMU MakCHMyMa-
M# TEpBOro nopsifka B (POKAIBLHOM IUIOCKOCTH 3TOM JIMH3LI,

4.144. Tlnockas ceroBasi BOJiHa ¢ A =0,50 MKM I1afla€T HOpMaJlb-
HO Ha rpaHb CTEKJITHHOrO KJIMHa ¢ yrom 6 =30°, Ha nporusoro-
JIOXKHON TIpaHM KJIWMHA HaHeceHAa Ipo3padyHasda JAudpakiUOHHAsA
peleTka ¢ nepuoomM d =2,00 MKM, IUTPUXU KOTOPO# IapaiesibHbl
pebpy xiuHa. HailTh yrbl MexJ1y HanpapjIeHUEM IMafalolliero cBera
W HampaBJICHUSIMM Ha [71aBHble (ppayHrodepoBbl MaKCHUMYyMbl
HYJIEBOTO ¥ TIEPBOro mnopsifkoB. KakoB MakcuMalbHBIA TOpPsiI0K
cnexrpa? Ilog KakyMM yrjiomM K HaIlpaBJICHUIO MAaJalollero cBera OH
Oynmer HaOmwoparTbesi?

4.145, IInockas CBETOBas
BOJIHA JUIMHBI A TIafa€T HOP- *
MallbHO Ha (a3oBylo audpak-
LIMOHHYIO pEIUEeTKY, Hnpoduiib P
KOTOpoil mnoka3aH Ha puc. 4.31. [
Pemietka HaHeceHa Ha CTEKJIAH-

HOW IUIACTUHKE C MOKa3aTesleM
npenomsnenus n. Haidtu riny6u-
HY h ILITPUXOB, NPH KOTOPOIA Puc. 4.31
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MHTEHCUBHOCTb LEHTpaJbHOro ¢payHrodepoBa MaKCMMyMa paBHa
wymo. KakoB npu 3rom yron judpakuuu, COOTBETCTBYIOLIHA
MEepBOMY MaKCUMyMY?

4.146. Ha puc. 432 nokasaHa cxema
YCTaHOBKM i Habiogedus audpakunu
cBeTa Ha ynbTpasByke, Iliockas CBeETO-
Bad BOJAHa C A =055 MKM npoXoguT
yepe3 kwoBery K ¢ BOJAOH, B KOTOpPOi
BO3GYXKAEHA CTOAYasg  yAbTpa3BYKOBas
BOJIHa ¢ vacroroil v =4,7 MI'y. B pe-
3ynbrare AUPpPakUuM CReTa Ha ONTU-
YeCKH HEOJHOPOAHOI MNepUOIHUYECKOH
CTPYKTYpe B  (OKanbHOH TNJIOCKOCTH Puc. 4.32
obpextuBa O ¢ (POKYCHBIM PAaCCTOSAHUEM
f=35 cm Bo3HuKaer audpakiUOHHBIA crekTp. Paccrosnue Mexay
COCeTHUMU MakcmMmymamu Ax =0,60 mm. HaiiTu ckopocts pacrpo-
CTPaHEHUs YIbTPa3BYKOBbLIX KOJIEDaHMH B BOAE.

4.147. Wens wupuusl b, ocpergaemasn csetoM ¢ A =0,60 MKM,
HaXOHUTCH B (POKAIBHOH IUIOCKOCTH OOBEKTMBA ¢ (POKYCHBIM
paccrosHueM f=1,5 M. 3a 06BEKTBOM PaclOIOKEH JKpaH C ABYyM:A
Y3KUMHU 1HEJIAMH, OTCTOAIUMMU JAPYr OT JApyra Ha pacCrosiHue
d=1,0 mm, Ouenuts wupuny b, npu xoropoil Gyner HabmoQaThCA
nHTEpdEPEHLIUA OT ABYX IEJICH.

4.148. [Hna wusMepenus MerojgoM Mailikenbcona  YIJIOBOIO
paccTossHUA Y MEXAY KOMIIOHEHTAMU [BOHHONM 3BE3[bl IeEpeN
O0BEKTUBOM TEJIECKONA TIOMECTUIIM JuadparMy € ABYMS Y3KMMU
flapasafienbHbIMU [IEIIMY, paccrosiHue d MEXIY KOTOPBIMU MOXHO
MEHATb. YMeHbUIaA d, O0HapyKiJM [EPBOE yXyALUCHHUE BUIAMMOCTH
AnPPAKLIMOHHON KapTUHbL B (POKAJILHON IUIOCKOCTH OO'BEKTUBA NIPU
d =95 cm, Haiitn ¥, cumrast juiuHy BOIHBbI cBeTa A = 0,55 Mxm.

4.149. Ilpospaynas audpaxkiMOHHas peLIeTKa MMEET IEPHOH
d=1,50 mxMm. Haiitu yrosyio nucnepcuio D (B yrjl. MUH/HM),
COOTBETCTBYIOLYIO MAKCMMYMY HaubObIIETrO NOPsAJKa CIIEKTPaJIbHOM
auHUM ¢ A =530 HM, ecnu CBET MAfa€T HAa PELIETKY:

a) HopMmasnbHO; 6) nojx yrom ¥, =45° x HOpmasum.

4.150. Ceer ¢ A =550 HM nagaet HOPMANbHO HA JUPPAKIUOHHYIO
pewmierky. Haiitu ee yrmomyio nucrepcuio 1ojx ymioM gudpakiym
b =60°.

4.151. Ceer ¢ A =589,0 uM najgaer HOPMaJIBHO Ha JU(PAKLUOH-
HYI0O  peuieTky ¢ nepuogoM d=2,5 MKM, copepxauyio N =
=10000 wtpuxos. Haittu ymioBywo wupuny ¢payurodeposa
MaKCHMMyMa BTOPOro nopsiika (B YIJI.CEK).

4.152. TlokasaTh, YTO NpPU HOPMAJILHOM MaJICHUU CBETA HAa
AUPPAKIMOHHYIO PELIETKY MaKCUMalibHasi BEJIMYUHA €€ pa3pelnaro-
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1Iell Cmoco6HOCTH HE MOXET MpeBbIllaTh 3HayeHusa IfA, rme I —

HIMPHHA PEIIeTKA, A — JUJIMHA BOJIHBI CBETA.

4,153, TMokazaTb Ha mnpuMepe AUPPAKIUOHHON PEILIETKH, YTO
pPa3HOCTb YACTOT JIBYX MaKCHMMYMOB, pa3pelllaeMbIX II0 KPUTEPUIO
Panest, papHa 0OpaTHOM BEJIMYMHE PA3HOCTM BPEMEH INPOXOXKIAECHUA
CaMbIX KpailHMX MHTEphEpUpYyOILMX Konebanmii, T.c. 8v =1/8¢.

4.154. Cser, conep>aluii AB€ CHEKTpaJIbHbIE JTUHUM C JJIMHAMM
BonH 600,000 1 600,050 HM, majgacT HOPMaJIbHO Ha AMPPAKINOHHYIO
pemterky mmpunbl 10,0 mm. Tlog HekoTOopbiM yrinoMm audpakunuu ¥
3T JIMHUM OKa3ajJuCh Ha Tpefenie paspemieHuss (10 KpUTEpHIO

Poanest). Haiitn 0.

4.155. Ceer majaeT HOpPMaJbHO Ha JMUQPPAKIUOHHYIO PEIIETKY
mupunbl [ =6,5 cM, uMeontyro 200 MTPUXOB Ha MUJJIMMETP.
UccnenyeMplif  CIOEKTp  COMEPXKUT  CHEKTPAJIbHYIO  JIMHUIO  C
A =670,8 HM, KOTOpasg COCTOMUT U3 JBYX KOMIOHEHT, OTJIMYAIOLIMXCS
Ha 8 A =0,015 uMm. Haiitu:

a) B KakoM TIOPSIAKE 3TM KOMIIOHEHTHI OYRyT pa3pelleHbI;

0) HAaUMEHBUIYI® PasHOCTb [JIMH BOJIH, KOTOPYI0 MOXET
paspelInThL 3Ta peuleTka B ofmacté A =670 um.

4.156. TIpy HOpMaNBHOM HaJICHUU CBETa Ha JUQPPAKIIMOHHYIO
pemieTky wiupuHbl 10 MM OGHApPY)KEHO, YTO KOMIIOHEHTBI KEJITOM
nuaun Hatpus (589,0 m 589,6 HM) OKa3pIBaKOTCs pa3pelIeHHbIMU,
Ha4yUHasi ¢ MATOro mopsiaka crnekTpa. OlEHHTH:

a) mepuoj 3TOH DELLETKH;

6) npu KakOl INMPHHE PEIUNETKU C TaKUM HEPHUOJOM MOXHO
paspeliuTh B TPETBEM MOPSAIKE AYOJIET CHEKTPaNbHOR JIMHMU C

A =460 HM, KOMIOHEHTBI KOTOpOro pasznu4yarotcsi Ha 0,13 HM.

4.157, IndpakiMOHHAsA pelueTka KBapIEeBOrO — CIEeKTporpada
UMEET LIMPHHY 25 MM M couepXuT 250 IITpUXOB Ha MHIIJIUMETP.
doxycHOe paccTosiHMe 0OBEKTHBA, B (DOKANBHOI TIJIOCKOCTH KOTOPOIO
HaxoguTcs ¢doToIIacTUHKa, paBHO 80 cM. CBer magaer Ha PEILETKY
HOpPMaJIbHO, VlcCIlefyeMBlii CIEKTP COREPXKUT CIEKTPAIIBHYIO JIMHUIO,
KOMIIOHEHTHI XyOJieTa KOTOpOif MMeEIOT [nuHel BOJAH 310,154 n
310,184 um. OmnpenenuTs:

a) paccrosaHyA Ha (POTOINACTUHKE MEXTY KOMIIOHEHTAMM 3TOrO
nybsieta B CIEKTPax MEPBOr0 M BTOPOIO MOPSJIKOB;

6) OymyT M OHM pa3pellieHbl B 3THX NOPSAKAX CIEKTpa.

4.158. OcpemnfaeMas 1eJIb HAaXOAUTCA B (POKAJILHON IJIOCKOCTH
00beKTHBa ¢ (POKYCHBIM paccTosiHueM f=25cMm. 3a OOBEKTHBOM
pacnosnioxena qudpakIMOHHas pelleTKa ¢ nepuogoM d =50 MkM u
4uCcnoM TpuxoB N =1000. IIpu kakoit mumpune b ienu Gyper
TIOJIHOCTBIO MCITOJIb30BaHa pa3pellaloiiasd CroCOOHOCTb PEIIETKH
BOIM3U A =600 HM,
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4.159. T'onorpamMmy TO4Yku A 1OJIy4alOT B pe3yybTaTe MHTEpQE-
PEHIIMH IJIOCKOM OMOPHO! BOJIHBI U MPEAMETHOM, JudparupoBaH-
HOIf Ha TOuke A. PaccTosiHme OT 3TOil TOYKM A0 (POTOMIACTUHKHA
1 =50 cM, qnHa BOJIHBL A =620 HM., POTONNACTUHKA OPUEHTUPOBAHA
MEePIEHANKYIISIPHO HAlPaBJICHNIO paCIPOCTPAHEHUS OIIOPHOM BOJIHbI.
Haittu:

a) panuyc k-ro Konblla TOJIOTPaMMbl, COOTBETCTBYIOLETO
MAaKCHUMYMY OCBEIIIEHHOCTH; BBIYMCIIUTL 3TOT paamyc mis  k=10;

6) 3aBUCHMOCTb PacCTOAHMA Ar MEXAy COCENHUMH MaKCHUMY-
MaMHM OT pajidyca r COOTBETCTBYIOIIIETO KOJNbLia 17d r<<l.

4.160. Ha coronnacrunke, orcrosuieit Ha [ =40 cM or HEGOIDb-
IIOr0 TpeMeTa, XOTAT MONY4YUTb €ro rojorpammy, rae 6obuin Obi
3allUCaHbl feranu npegmera pazmepoM d =10 Mxm. JlnuHa BOJHBI
ceeta A =0,60 MmxM. KakuM 1osokeH ObIThb pasmep ¢OTONIACTUHKU?

4.161. [Ins rtpexrpaHHOil npu3Mbl crnekrporpada MpeaeabHas

paspelampiias crocobHocTb A/ A obycnoBneHa audpaklueil cBeTa
OT KpaeB npusmsbl (Kak ot ienu). Ilpn ycraHOBKe mpu3Mbl Ha YroJ
HAaNMEHBIIIETO  OTKJIOHEHUS B COOTBETCTBUM C  KPUTEPUEM

Pones A/8A =b|dnfdA|, Tne b — 1IMpUHA OCHOBAHUA [PU3MbI
(puc. 433), dn/dA -~ pucnepcus ee BeulecTsa. BeiBectn 9Ty
topmymy.

Puc. 433

4.162. Tpexrpannag mnpusMa crHekTporpada HU3rOTOBIEHA U3
CTEKIIa, IOKa3aTellb MPEJIOMIICHHUST KOTOPOTO 3aBUCUT OT JJIMHBI
BOJIHbI CBETa Kak n=A +B/A* , e A 1 B — IOCTOSAHHBIE, NpUYEM
B =0,010 Mmkm?, A -BMKM. Bocrnosb30BaBIINCH dopMynoil U3
npeabiayieil 3agadn, HaiTu:

a) 3aBUCHMOCTb pPa3pellaolliell CIOCOGHOCTH MPU3MBI OT  A;
BBIMUCIIUTD A[3 A BOMM3M A; =434 HM U A, =656 HM, eclM LIMPUHA
OCHOBaHuA NpusMbl b =50 cMm;

6) HIMPUHY OCHOBaHWs MPU3MBI, CIIOCOGHOM Pa3PELIUTh XKeJIThIi
ny6ner natpusa (589,0 u 589,6 um).
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4.163. Kakoit gojpKkHa ObiTh LIMPHHA OCHOBaHWsl TPEXIPaHHOK
npusmbl ¢ aucnepcuei |dn/dA | =0,10 Mmkm ™!, 4TOGBI OHAa MMeNa
TaKyl0 € pa3pellaiollyl0 CIOocOOHOCTb, KaK U JUPPaKUMOHHas
pemerka u3 10000 ITPMXOB BO BTOPOM NOPAAKE crekrpa?

4.164. NMeeTcsi 3puTenbHasi TpyOka C JAMaMETPOM OOBbEKTMBA
D =5,0 cMm. OnpenenuTb pa3spelIalonyld CrnocobHOCTb OOBEKTHBa
TpyObl M MHHUMAJIBHOE pPACCTOSHUE MEXAY [BYMs TO4YKaMH,
HaxOAsAIMMUCH Ha paccrostiuy [ =3,0 kM oT TPyOBI, KOTOpOE OHa
Moxer paspeuintb. Cuutath A =0,55 MKM.

4.165. BoiucnuTh HauMEHBILIEE PacCTOAHUE MEXAY HABYMSA
ToukamH Ha Jlyne, KOTOpoe MOXHO pa3speliurh pedieKropoM ¢
auamerpom sepkwia 5,0 M. Cuurars, yTo A =0,55 MKM.

4.166. B dokanbHOM naockoct ofnexTHBa obpasyerca au@pak-
IIMOHHOE N300paXeHUe YAAJICHHOIO TOHEUHOr0 HCTOYHMKA, OLeHuTD,
Kak M3MEHHUTCSA OCBEUIEHHOCTh B ICHTPE 3TOTO U300pakeHudA, €Ciiu
OG’PEKTUB 3aMEHUTH JIPYTHM, C TEM Xe (POKYCHBIM PacCTOAHUEM, HO
C JHaMeTpoM, BIOBOE OObLINM,.

4.167. TInockast ceeToBass BoAHa ¢ A = 0,6 MKM I1aj1a€T HOpMAJib-
HO Ha uueanbiblif 06beKTHB ¢ OKYCHBIM paccTOsHMEM f=45 cMm.
HOuamerp orpeperusi obbextnBa d =5 oM. llpewebperas norepaMu
CBETa Ha OTPaXEHUs, OICHUTH OTHOUIEHHWE HMHTEHCHBHOCTH [
CBETOBOH BONHLI B (hoKyce 00bEXTHBA K MHTEHCHMBHOCTU I, BOJIHBI,
rnmajamoueil Ha 0OHLCKTHB,

4.168. OrnpeenuTeh MUHMMAJILHOE YBEIHIEHUE 3PUTENLHON TPYODI
¢ aunamerpom oOwmexktuBa D =5,0 cM, Opy KOTOPOM paspeliaionias
CrocobHOCTL €€ 0ObexTBa OyeT MONHOCTRI0 MCHOJIL30BaHA, €CIIN
auaMerp spadka miasa d; =4,0 mm.

4.169. Mmeercss MHMKPOCKOI ¢ YUCIOBOW anepTypoit O0heKTHBa
sinae =024, e @ - yroJj NoJypacTBOpa KOHyca Jydeid, najaroniux
Ha onpasy ob6bekruBa. HailTu MHUHHUMaIBLHOE Ppa3pelraeMoe
PaCcCTOSAHUE [UIA 3TOI0 MUKPOCKOIA NMPY ONTUMAJIIBHOM OCBEILECHUH
O0bEKTa CBETOM C JUIMHOH BOJIHBI A =0,55 MKM.

4.170. Hailtu MUHUMAaNbHOE YBEJIMYEHUE MHUKPOCKONA ¢
YUCNOBOM anepTypoit o6bekTHBa sine =0,24, npu KOTOPOM pa3spellia-
IoHfas CIIOCOOHOCTD €r0 OOHLEKTNBA OYAET IOJIHOCTBIO UCIMOJb30BAHa,
€ciM auamerp 3pavka raza d, =4,0 MM.

4.171. IIy4OK PEHTI€HOBCKMX JIy4Y€il ¢ JUIMHOW BOJIHBI A MAagaeT
MO YIVIOM CKOJMbX)eHus: 60,0° Ha JIMHEeWHY UENoYKy U3 pacceuBalo-
L{MX LUEHTPOB € nepuoaom «. HallTy yIvibl CKONBXEHHS, COOTBET-
CTBYIOLL{ME BCEM AU(PPAKIMOHHBIM MakcuMyMaM, ecind A =(2/5)a.

4.172. TIy4OK pEeHTTCHOBCKMX JIy4eil C JJIMHON BOJNHBI A =40 nm
[Mafa€T HOPMAJIbHO Ha IUTOCKYI0 INPAMOYIOJIBHYIO pELIETKY U3
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pacceMBalOUMX LIEHTPOB M JIa€T Ha IUIOCKOM 3KPaHE, PacIOJIOKeH-
HOM Ha paccTosHuu =10 CcM OT PEILEeTKH, CHCTEMY AUQPAaKIHOH-
HBIX MaKCUMyMoB (puc. 4.34). Haiitu nepuopnt peierku a u b

COOTBETCTBEHHO BNOJbL OCEii x HU y, €CJIU PaCCTOAHUA MEXTY
CUMMETPUYHO PacCnoJIOKECHHBIMA MaKCUMyMaMH BTOpPOIO IopsAakKa

paBHBI Ax=60 MM (o ocu x) u Ay=40 MM (10 ocu ).

4

Puc. 4.34

4.173. IIy4OK PEHTreHOBCKMX JIydeid HafaeT Ha TPEXMEPHYIO
NPSAMOYIOJIbHYIO PEIIETKy, MepUOfbl KOTOpoi a, b u c¢. Hanpasie-
HME MafaolIero ITydYKa COBIAJaeT ¢ HallpaBJIEHUEM, BJOJIb KOTOPOIO
NEpUOA pellneTkd paBeH a. HaiiTm HanpapiieHus Ha AUPPaKIUOH-
Hble MAKCHUMYMBbI M JJIMHBI BOJIH, IPU KOTOPBIX 3TH MaKCUMYMbI
Oynyt HabopaTbCeA.

4.174. Y3KkMii ITy4OK PEHTTCHOBCKMX IJIyde€il mnajaer mHox YIJIOM
CKOJIbXKEHUsT o =60,0° Ha €CTECTBEHHYI TIPaHb MOHOKpHUCTaIJ1a
NaCl, mI0THOCTb KOTOPOro p =2,16 r/cm>. IIpu 3epKajbHOM OTpaxe-
HMM OT 3TOH rpaHu ofpasyercs MaKCMMyM BTOpPOro IIOpsiiKa.
OnpenenuTy JJIVMHY BOJIHBI M3JTYYEHHUS.

4.175. TIy4ok PpeHTreHOBCKMX Jiydeid ¢ A =174 nM mnagaer Ha
[IOBEPXHOCTb MOHOKPMCTaJlIa, ITOBOPAYMBAIOLIETOCA BOKPYT OCH,
KOTOpasi MapajjieNlbHA €r0 TMOBEPXHOCTM U MEPHEHANKYIAPHA
HanpasJICHUIO Najaloniero Imy4yka. IIpd S5TOM HampapJieHHsI Ha
MaKCUMYMbl BTOPOIO U TPETBLETO MOPSIAKOB OT CUCTEMBI ITJIOCKOCTEN,
napajuieNIbHbIX IIOBEPXHOCTH MOHOKPHCTaNIa, 00pasyloT MeEXTy
coboit yronm e« =60°, HaifTu COOTBETCTBYIOIICE MEXILIOCKOCTHOE
paccrostHue.

4.176. IIpyu DOPOXOXKAEHMM TIIy4Ka PEHTTEHOBCKMX Jydeli ¢
A=178 1M 4epe3 mNOMMKPUCTAIUTMYECKUA oOOpasel; Ha DKpaHe,
PacnosyIoXXEHHOM Ha paccrosHuu =15 cM ot o6pasia, obpasyercs
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cucreMa AUGPAKUMOHHBIX Kojyel. OnpenenuTs pagudyc CBETIIONO
KOJIbIIA, COOTBETCTBYIOLLLETO BTOPOMY TMOPSAAKY OTPaXEHUs OT
CHCTEMBI TJIOCKOCTEM C MEXIUIOCKOCTHBIM paccTosiHueM d =155 nm.

4.4. NMonspnzanus ceera

® I110CKOCTh MOAPH3AUMN — TJIOCKOCTb, B KOTOPOH KosebeTcs CBETOBOH BEK-

Top (B).
® [110cKOCTb MPOIyCKAaHUS TOJAPU3ATOpPa — MJIOCKOCTE, B KOTOPO# kosneGaHnA
CBETOBOIO BEKTOpa NpoXofaaT csoboaHo.

® 3akoH Manoca:

I=]ycosp. (4.4 a)
® CreneHp NONAPH3ALNM CBETA:
P = (L, ~ Loes) e * Tocen) = road T (44 6)
® 3akon Bpiocrepa:
tgdy =ny/n,. (44 B)

® Gopmynst OpeHens [ MHTEHCMBHOCTHM CBETA, OTPAXKEHHOIO OT TpaHUilbl
paspiesa BYX AMIEKTPHKOB:

sin? (0, - 0 tg?(0, - 0
A 2( ! ’), 1'”=1”__———-32( 1 ’), 44r)
sin® (8, + 8,) tg*(8;+8,)
rae IJ' n I" — MHTEHCHBHOCTM IMAajaloLlero cBeTa, y KoToporo KojsieGaHusA CBETOBOIO

BEKTOPA COOTBETCTBEHHO MNEPNEHAVKYIAPHbI W NMapaiciblbl NJOCKOCTH NAACHUA.

® KpucTawmyeckas NJacTMHKa MeXRy AByMs nojaspusaropamu P u P’'. Ecim
YyroJl Mexay MJIOCKOCTBIO MPONMYycKaHusa noaspusaropa P u onrtudeckoit ocwio OO
MJIACTUHKN paBeH 45°, TO MHTEHCUBHOCTb I' cBeTa, MpoLIEAILEro Yepes MoJspu3aTop

/ . -~
P , OKa3bIBACTCA MAKCMMAJLHOM WM MWHUMAJLHOU MPH CIACAYIOUIUX YCJIOBHUAX!

Honapusatopst P u P’ 8=2nk 8=2k+1)=n
napajulesbHbl I, = Maxc I'y=vus
CKpeiieHbl I =vum I} = maxc
3necb 8 =2n(n,-n)d/A ~— pasHocTb (a3 Mexay OObIKHOBEHHBIM M HEOGBIKHO-

BEHHBIM Jyudamy, k=0,1,2...
® EcrecTBeHHOE M MArHWUTHOE BPALiEHUsA IUIOCKOCTH IOJAPU3ALUM:

Per = @, P = VIH; (44 )
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Poer = @1, Cuure = VIH; (4.4 n)

30eChb ®& — MOCTOSIHHAA BpalleHusa (a4a pacTBopoB « =[ajc, rae [a] — yadembHas
NOCTOSAHHAA BpallieHns, ¢ — KOHUEHTPaLUs aKTMBHOIO BeillecTBa), ¥ — nocrosHHas
Bepae.

4.177. Ilnockass MOHOXpOMAaTH4eCKask BOJIHA €CTECTBEHHOIO CBETa
C HHTEHCHMBHOCTbIO I, MajaeT HOPMaJlbHO Ha CUCTEMY U3 JBYX
conmpuKacaloluXcsi MNONAPOUAHbIX nomyrutockocreid.  Ilmockocru
[POMYCKaHUsl MOJIAPOUOB B3aMMHO MEPIeH UKy pHbl. M300pasntb
OpUMEpPHBbI BUJ AMQPaKUUMOHHONW KapTUHbI Ha 3JKpaHe 3a 3TOW
cucremMoii. KakoBa MHTEHCMBHOCTh CBETAa B cepeauHe AUGpaKIuoH-
HOH KapTuHbI?

4.178. Ilnockass MOHOXpOMAaTH4ECKash BOJIHA €CTECTBEHHOIO CBETa

C WHTEHCUBHOCTBIO I, NMafaeT HOPMAJbHO Ha KpYITIOE OTBEPCTHE,
KOTOpOEe TMpeacTasiisieT co0oii nepByo 30HY $peHens and TOYUKH

nabmoneuns P. Hailitd MHTEHCHMBHOCTh CBETa B TOYKe P, ecim
OTBEPCTHUE TIEPEKPBITH [IBYMs OJIMHAKOBBIMM ITOJIApU3ATOpPaMM,
IUIOCKOCTM IIPONYCKaHUsI KOTODPbIX B3aUMHO TEPIEHINKYIAPHBI, a
rpaHulla MX paszena MNPOXOOUT:

a) 1o guaMerpy OTBEPCTHS;

0) MO OKPYXHOCTH, OTPaHUYMBAIOLICH [EPBYIO MOJIOBUHY 30HBI
Ppenens. ‘

4.179. JIuHENHO NOJNAPU3OBAHHBLIA CBETOBOI IIy4YOK MajacT Ha
MoJIApU3aToOp, BpalAlOUIMIICss BOKPYr OCH Mmydka C  YIJIOBOM
CKOpOCTbIO ® =21 pan/c. HaiiTu CBETOBYIO 3HEPIUIO, TPOXOAALILYIO
4yepe3 MoJsIpU3aTOp 3a OAMH ODOPOT, €CAM HOTOK 3HEpruy B
najamouem nyyke @,=4,0 mBr.

4.180. Ilpyn nageHBW €CTECTBEHHONO CBETA HAa HEKOTOpbIi
NOJISIPU3aTOP NPOXOAUT 1, =30% CBETOBONO IOTOKA, a YEPE3 [Ba

TakuX MoJjApusaTopa — n, =13,5%. Haiitu yron ¢ mexay mmockoc-
TSIMHM TIPOITYCKAHUS 3THUX IMOJISIpU3ATOPOB.

4.181. TIy4ok ecTecTBEHHOTO CBETa MaJaeT Ha cucremy u3 N =6
NOJNAPU3ATOPOB, IUJIOCKOCTh MPOITYCKAHUS KaxXJOro M3 KOTOPbIX
MOBEPHYTA HA Yron ¢ =30° OTHOCUTENHHO MIOCKOCTM IPOITyCKaHUA
npeablAyliero nonsipusatopa. Kakasg 4acTb CBETOBOIO MNOTOKa
MPOXOAMUT YEPE3 3Ty CUCTEMY?

4.182. EctecTBeHHDBIN CBET MajaeT Ha CUCTEMY U3 TPEX IMOCIER0-
BaTeJIbHO PACHOJIOKEHHBIX OJMHAKOBBIX MOJISIPOMIOB, IIPUYEM
IUIOCKOCTL MPOIYCKAHUSI CPEJHETO MOJIAPOMAA COCTABJISIET YIOJ
¢ =60° C TJIOCKOCTAMM MPOIMYCKAHUS JBYX JIPYIUX IOJISAPOUIOB.
Kaxnpiii monsipouyy ofnajaer MNOMNIOLIEHMEM TakuM, 4YTO IIpH
NageHuM Ha HEro JIMHEHHO NONAPU30BAHHOTO CBETA MaKCHMMalbHbIi

Ko3(pthuMeHT mponyckaHus cocrapiser t=0,81. Bo ckoabko pa3
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YMEHBIINTCS HMHTEHCUBHOCTb CBETa MOCHE IMPOXOXKIEHHMA 3TOi
cncreMbl?

4.183. CreneHp nossipu3aliiy YaCTUYHO MOJIIPU30BAaHHOIO CBETA
P=0,25, HaiiTu OTHOLUEHUE WHTEHCUBHOCTH TNOJIsIPU30OBAaHHOMN
COCTaBJIAIOILEIT 3TOr0 CBeTa K MHTEHCHMBHOCTM €CTECTBCHHOM
COCTaBJIAOILEH,

. 4.184. Y3kuii nmy4OK €CTECTBEHHOTO CBETa NPOXOAUT YEpE3 ra3 U3
ONTUYECKA U3OTPOINHBIX MOJeKysl. HaiTu cTeneHn nonsapusauunu

CBETA, pacCessHHOro MO ymioM ¥ K myuky.

4.185. Ha nyTy 4acTUYHO MOJISIPU30OBAHHOIO CBETa IOMECTWIIU
nonspusatop. Ilpu mnoBopore mnonspusaropa Ha yroan ¢ =60° u3
TM0JIOKEHHUs1, COOTBETCTBYIOLLLETO MAaKCUMYMY NPOITyCKaHUsl, MHTEHCUB-
HOCTh INpPOILIENUIEr0 CBeTa yMeHbluWaach B 1 =3,0 pasa. Haiitu
CTENeHb MNOJAPU3aLMU HAJAIOLLEr0 CBETA.

4.186. Ha nyTtd €CTECTBEHHOIO Ny4YkKa CBETa IOMECTHIN JBa
HECOBEPLUEHHBIX Nonsipu3aropa. Oka3asnoch, YT0 IPU I1apalIeNbHbIX
TUJIOCKOCTAX TMPOIYCKAaHUA NOJAPU3AaTOPOB 3Ta CUCTEMa MPOIYCKaeT

B 1 =10,0 pa3 Oosnblie cBeTa, YeM TPHU CKPELIEHHDbIX IIJIOCKOCTAX.
Haiitu crenenp MONApU3allUU CBETa, KOTOPYIO CO3MACT:

a) KaXnblif TONAPU3aTOp B OTAENbLHOCTH;

6) BCA cucreMa MNpPH MapajuieNIbHBIX IUIOCKOCTSX IPOITYyCKaHUs
MOJAPU3aTOPOB.

4.187. Tloka3atb ¢ nomMouiblo Gopmyn (4.4r), YTO OTPa’KEHHBIN
OT MOBEPXHOCTH JUDJIEKTPHUKA CBeT Oyner IOJIHOCTBbIO MOJIsIPU30BaH,

€CIM Yrojl TafeHust ¥, yNOBJIETBOPAET yCJIOBUIO tg ¥, =n, e n —
MOKa3aTenb MNpeloOMIIEHUA ausJiekrpuka. KakoB npu 3TOM  yron
MEX/Y OTP@KEHHBIM U MPEIOMJICHHBIM JIydamu?

4.188. YacTMyHO TMOJNIAPU3OBAHHBIA CBET MAJaeT NOA YIIOM
Bprocrepa Ha NOBEPXHOCTH M3OTPONHOro Auiekrpuka. Haidtu ero
CTENEHb TMOJIAPU3allUU, €CJAU p-4acTh CBETa OTpa)xaercs, a
TPETIOMJIEHHBINA CBET OKa3bIBa€TCsA €CTECTBEHHBIM.

4.189. EcrecTBeHHBII CBeT MagaeT MOJA HEKOTOPbIM YIJIOM Ha
MMOBEPXHOCTb U30TPONHOrO ausnekrpuka. Ilpm 3TOM  p-yacrs
CBETOBOIO IOTOKA OTPaXKa€Tcs, MMes CTENEHb lojsipu3auum P
Haiitu crenenb nonsipuszanuu P’ NpesIOMIIEHHOIO CBETA.

4.190. EcrectBeHHbIl CBeT nagaer nox ymioMm bBpiocrepa Ha
noBepxHocTb crexkia. Halitm ¢ nomompio dopmyn (4.4r):

a) KO3 PULIUEHT OTPaAKEHUS,

6) cTeneHb MONMAPU3ALMM TIPEJIOMIIEHHOIO CBETA.

4.191. TInockuii My4OK eCTECTBEHHOIO CBETa C MHTEHCUBHOCTBHIO
I, napaer nox yrnom Bprocrepa Ha mosepxHOCTb BOjbl. Ilpm 3TOM

p =0,039 cBeTOBOro mOTOKa OTpaxaercs. HaiiTu WHTEHCUBHOCTD
MPEJIOMJIEHHOIO MyYKa.

238



4,192, Ha mnoBepxHOCThL BOAbl MOA YriioM bBprocrepa mnapaer
MYYOK NJIOCKOMOJIIPU3OBAHHOIO CBETA. EI0 MockocTh nosisipusaliiu
cocTaBysieT yron ¢ =45° ¢ mnockocTeio nageHus. Haiitu xosgdu-
LIMEHT OTPa’KCHUS.

4.193. Y3kuii IMy4yOK €CTECTBEHHOrO
cBeTa mnamaeT noja yriom bprotepa Ha
MTOBEPXHOCTh TOJICTOM IIOCKOTapasesib-
HOU 1npo3pavHoil njacTuHel. [lpn 3tom
OT BEpXHEeil HOBEpPXHOCTH OTpaXaeTcs
p =0,080 c¢BETOBOIO TIOTOKa. Haiitu
CTEMeHb nonspusanuu  my4xos 1 -4
(puc. 4.35).

4.194. Y3kuif 1y4oK IJIOCKONIONAPU30-
BaHHOTO CBETa WHTEHCUBHOCTH I, nmapaer
noa yriom bprocrepa Ha IUJIOCKOnapal- Puc. 4.35
JIENILHYK) CTEKJISIHYYIO TUTIAacCTUHY (CM.
puc. 4.35) Tak, 4TO ero IJIOCKOCTh NONAPU3ALMN NEPNEHIUKYIAPHA
nnockoctn nagenust. Haittu ¢ nomouinio opmyn (4.4r) MHTEHCUB-
HOCTb IIPOIUERUIErO Ty4Yka I,.

4195, Y3kuif NMy4O0K €CTECTBEHHOIO CBETa Majaer Iiiof yrioMm
Bprocrepa Ha  I[IOCKOMApaEIbHYI0  CTCKIAHHYIO  IUIACTUHY
(cm. puc. 435). Onpenennth ¢ noMouibio Gopmyn (4.4r1) creneHs
MONAPU3ALNY TIPOLIEALLIETC YePE3 UAACTUHY CBETOBOTO Mydka 4.

4.196. Y3Kuil INy4OK €CTECTBEHHOIO CBETa MajlaeT IOA YIJIOM
Bprocrepa Ha cromy CroneroBa, ¢OCTOAMIYIKO M3 N TOJNCTBIX
CTEKJIAHHDBIX nuacTuH. Haitm:

a) CTENCHb NOJsIpU3alMy P NPOLICHALIEr0 IMy4kKa;

6) yemy pasHo P npu N=1 2, 5 n 10.

4.197. Onpegenurh ¢ NOMOINBLIO Gopmyn (4.41) xospduiueHT
OTPaKCHMSI E€CTCCTEEHHOTO CBETA [PUW HOPMAibHOM [AJEHUP Ha
NHOBEPXHOCTL BO/bBIL,

4.198. HaliTn OTHOCHTENDBHYIO [HOTEPI0 CBETOBOIC [10TOKA 3& CYET
OTPaXEHWW MNpU  NPOXOXJIEHUM MapakCHalbHOTO IMydKa Hepes
LUCHTPUPOBAHHYIO CUCTEMY U3 N =5 CTEKIAHHEBIX JIMH3, €Ciu

KO3hhUIMENT OTpakeHUs Kaxjoil nosepxHoctu p =4,0 %. Bropuuy-
HBIMU OTPAXKEHUAMHU IpeHelpeyb.

4,199, CsBeT MHTEHCHUBHOCTU I, najaer HOPManbHO HA UICATIBHO
NpO3pavHytl0 nnactuHKy. CumTtas, 4To KO3DPUUMEHT OTpaxeHus
KaX0# noBepxHoctu ee p =5,0 %, HailTu ¢ Y4ETOM MHOIOKPATHBIX
OTpa*KeHUl MHTEHCUMBHOCTb I IIpOLIEAHIEro yepe3 MNIACTMHKY CBETa.

Yemy paBHa OTHOCHTENIbHAs MOrPEIIHOCTb [, HalijilcHHas Ge3 yyera
BTOPUYHBIX OTpakeHuit?

239



4200. CseroBassi BOJHA MafaeT HOpPMalbHO HA MOBEPXHOCTb
CTEKJIa, [MOKPBITOIO TOHKMM CJIIOEM MpPO3PavyHOro  BEIUECTBA.
IIpenebperas BTOPUYHBIMU OTPAXKEHUAMH, M0Ka3aTh, YTO aMIUIUTY-
Ibl CBETOBbIX BOJIH, OTPa)X€HHbIX OT O0EMX MOBEPXHOCTEM TAKOIo

cnosi, GYIyT OOMHAKOBBLI TpU ycioBuu n'=yn, toe n’ m n -
[0Ka3aTed IPEIOMIICHUSA CJIOsl U CTEKIa.

4201. Ha noBepXHOCThb CTEKJIa TNAfaeT ITy4OK €CTECTBEHHOI'O
cBera. Yron magenuss pased 45°. Haittm ¢ nmoMoiubio  ¢opmyn
(44r1) creneHb MOJAPU3ALUN:

a) OTPaXEHHOro cBeTa; 6) MPEIOMIIEHHOFO CBETA.

4.202. TTocrpouts 1o I'wiirency BOJIHOBLIE PPOHTBLI U HarlpasJie-
HMST pacrpocTpaHeHusi OOBLIKHOBEHHOIO M HEOOLIKHOBEHHOTO JIyuei
B MOJIOKUTEJILHOM  OJHOOCHOM  KpHUCTaJjle, ONTHYeCcKas oOcCh
KOTOPOTO:

a) nepHeHauKyJisipHa IIJIOCKOCTHN nmagCHA u napanjenbHa
HOBEPXHOCTU KpUCTAJIJIa)

6) JIEXUT B IUIOCKOCTU MajieHUs UM NapajuiejibHa TOBEPXHOCTU
KpUCTaNna;

B) JIEXHUT B IJIOCKOCTM MMafeHMs I0J YIIIOM 45° K ITOBEPXHOCTU
KpHUCTasnsa, ! CBET f1afacT MEPHEHAUKYIAPHO ONTHYECKOH OcH.

4203, Y3kuili Iy40K €CTECTBEH-

HOr0O CB€Ta C [JJIMHOW BOJIHbI

A =589 HM najla€T HOPMaJILHO Ha
[OBEPXHOCTD I1PU3MbI BojutacToHa,

o CHIEJTaHHOI U3 UCITAHACKOTO LLIATa,

Kak mnokasaHo Ha puc. 4.36. Onru-
YecKkue ocu 06eux 4acTeill npUusmbl
B3aMMHO TIEPHNEHHUKYIIAPHBI. Haii-
TH YTOJl & MEXAY HalpaBICHUIMU
My4KOB 3a TMPU3MOIA, €cau yroJ
0 =30°.
Puc. 4.36 4.204. Kakoii xapakrep nonaspu-
3allMl  WMeeT IUIOCKas 3MEKTPO-
MarHuTHasi BOJIHa, MPOEKHUM BekTOopa B KOTOpOil Ha ocM x Uy,
MEePNEHAUKYIISIPHbIE HAIIPABJIEHUIO €€ PacnpoCTpaHeHusl, Ompeess-
IOTCA CIEAYIOLIUMUA ypPaBHEHUSIMU:

a) E =Ecos(wt-kz), E, = Esin(wt-kz);

6) E,=Ecos(wt-kz), E = Ecos(wt-kz+m/[4);

B) E =Ecos(wt-kz), Ey= Ecos(wt-kz+m)?

4205. Ha nyTM 4acCTU4HO MOJIIPU30BAHHOTO CBETA [OMECTHIIN
nonspusarop. Ilpu mnopopore mnonsgpusatopa OOHAPYKUIIM, HYTO
HaWMEHbILIass WHTCHCUBHOCTb CBeTa pasBHa [,. Ecnm xe nepepn
NOJISIpPU3aTOPOM MOMECTUTDL IJIACTUHKY B YETBEPTb BOJIHBI, ONTHYEC-
Kag OCb KOTOPOH OpPMEHTHUPOBaHa MNOA YriaoM 45° K INOCKOCTH
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NPOITYCKaHUA MOJsAPU3aTOPa, TO MHTEHCHBHOCTb CBETA 3a MOJiApU3a-
TOPOM CTaHOBUTCA paBHO# nl,, rae n =2,0. Haiith creneHb
[OJIAPU3alMy Nafaloilero CBeTa.

4.206. TpebyeTcss HM3rOTOBUTH IApALJIENIbHYIO ONTHYECKOH OcCH
KBapIIEBYI0 IUIACTUHKY, TOJIIMHA KOTOpO#l He mnpeBblliana Obl
0,50 mMm. HaiiTh MakcuManbHYIO TOJIIMHY 3TOW IIJIaCTMHKH, TpHU
KOTOpOi#f JIMHEHHO noJsipu3oBaHHBI cBeT ¢ A =589 HM mocne
MPOXOXACHUSA €€;

a) KCMNBITHIBAET JIMIIb HOBOPOT IJIOCKOCTH NOJIAPU3ALINM,

6) craHeT NONAPU3OBAHHBIM MO KpPYTY.

4207. KBapueByio  IUIACTUHKY, BbIPE3aHHYIO  HapaljlesIbHO
ONTUYECKOI OCH, IOMECTWIIU MEXAY ABYMs CKPELUEHHBIMU TIOJISAPU-
3aTopaMu. YTOJl MEXAY IIIOCKOCTAMMU INPONYCKaHUA NOJNAPU3ATOPOB
¥ ONTHUYECKOH OCBbI0 MiacTMHKM paBeH 45°. TojuHa MIacTHHKY

d=0,50 mm. TIpu Kkakux jMHax BOJAH B wuHTepBase 0,50 —
0,60 MKM WHTEHCMBHOCTb CBETa, MPOILEAIIEIO Yepe3 3Ty CUCTEMY,
He OyjeT 3aBUCETh OT MOBOPOTa 3ajiHero noiusipusatopa? PasHocTh
MoKazaTeJiel TMPENOMJIEHNs HEOOBIKHOBEHHOIO M OObIKHOBEHHOIO
Jlydeil B 3TOM MHTEpBaJie JIMH BOJIH CYMUTaTh paBHOW An=0,0090.

4.208. benblii e€CTeCTBEHHBII CBET IMajacT Ha CUCTEMY M3 IBYX
CKPELLIEHHbIX  NOJSIpU3aTOPOB, MEXIY KOTOPBIMHM  HAaXOAUTCs
KBaplieBas IJIaCTHHKa To/UUHBI 1,50 MM, BbIpe3aHHasl Iapayieib-
HO onTtuueckoir ocu. OCb IUIACTMHKU COCTaBisAeT yron 45° ¢
IUIOCKOCTAMM NPOnycKaHus nonspusatopos. IIpomenmmuii yepes sty
CHCTEMY CBET pa3yioxkuid B criektp. CKOABbKO TEMHBIX nonoc Oyaer
HabmiopaTbesl B UHTepBasie piiuH BoiH 0,55 — 0,66 Mkm? Cuurars,
YTO B 3TOM MHTEpBaje JIUH BOJH n, - n, =0,0090.

4.209. Kpucrajuipyeckass NJIacTMHKA, BbIpE3aHHas IapaselibHO
ONTUYECKON och, umeer TonuiuHy 0,25 MM U CIIyXMT IUTaCTUHKOM
B 4YETBEPTL BOJIHbI s A =0,53 mxMm. [Ina kakux elye JyiMH BOJIH
B 00y1aCTM BHAMMOrO CIleKTpa OHa OYyHeT TakXKe MJIaCTUHKOH B
4eTBepTh BOJHBLI?  CyUTaTh, YTO JJIs1 BCEX [JMH BOJH BHULUMOTO
cnekrpa n, -n, =0,0090,

4.210. KBapueBass  miacTWHKa,  BbIpe3aHHasi  I[1apajulelIbHO
ONTUYECKON OCH, MOMELL[EHA MEXY ABYMS CKPELUEHHBIMHU HMOJSIPU-
satopaMu. Ee ontuyeckast ocb cocrtapiasieT yron 45° ¢ MX IUJIOCKOC-
TAMU nOporrycKaHuA. ITpy KakOi MHUHMMAJbHOR TOJLMHE MJIaCTUH-
KA CcBeT ¢ A, =643 HM OymeT NPOXOAUTb YEpe3 3Ty CHCTEMY C
MaKCHMMaJIbHOM WHTEHCUBHOCTBIO, a ¢ A, =564 HM CUIJIBHO OCJ1ablieH,
ecnu n, - n, =0,0090?

4.211. Mexny IByMs CKpEI{€HHBIMU MOJISPU3ATOPaMU IOMECTUIIH
KBapUeBbIii KJIMH C npenoMigiomiuM ymiom 6 =3,5°. Onruyeckas
OChb KJIMHAa MapajuiejibHa €ro pebpy M cocraBisier yron 45° c
IJIOCKOCTAMU  MpONycKaHusa nonapusatopoB. [lpu npoxoxpenuu
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Yyepe3 CUCTEMY CBETa € A =550 HM HaGimonaoT MHTEPGEPEHIIMOHHDIC
nosiocel. IllupuHa kaxmod nomocel Ax=1,0 mMM. HaiTu pasHOCTH
r,-n, KBapua /I YKa3aHHOW IJIMHBI BOJHBI.

4.212. MOHOXpOMAaTHYECKHIl CBET MHTEHCHMBHOCTH I, nojsipu3o-
BaHHLIN B IUIOCKOCTM P, MajaeT HOPMAJIIbHO HA KPUCTAJIMYECKYIO
IUIACTUHKY, BBIPE3AHHYIO0 [ApaUICNIbHO ONTUYECKOH Ocu. Yron
Mexgy P u 310if OChlo paBeH 45°. 3a IUIaCTUHKON pacroyoXeH
NoJIApM3aTOp, IUIOCKOCTh MPOMyCKaHMs Kotoporo P’. Haiitu
MHTEHCUBHOCTL CBETA 3a MOJIAPU3ATOPOM, €CIU TIACTMHKA BHOCUT
pasHocTe ¢a3 & Mexnxy OOBIKHOBEHHBIM M HEOOLIKHOBEHHBIM
Jnydamu. PacCMOTpeTh CiTydau:

a) P'|P; 6) P'LP.

4.213. MoHOXpOMaTUYECKNI TMOJAPU3OBaHHbIN [0 KpYry CBET
Mafa€T HOPMAaNIbHO HAa KPUCTAJLINYECKYIO TUIACTMHKY, BbLIPE3aHHYIO
mapayIeNIbHO ONTUYECKOW OcH. 3a MIaCTUHKON HaXOLUTCA MOJIApU-
3aTOp, IJIOCKOCTh TIPOMYCKAaHUA KOTOPOro COCTaBisfeT Yroa ¢ <
OTMTHYECKO! Ocblo mstacTUHKM. IToka3zaTh, 4TO MHTEHCUBHOCTL CBETA,
TIpoenInero 3ty cucreMy, I« (1 +sin2¢ sind), 6 — pashocts das
MeXay OOBIKHOBEHHBIM M HEOOBLIKHOBCHHBIM JIydaMH, BHOCHMas
TIJTACTUHKOIM, ' :

4214. Kak ¢ MOMOLIBK MNOJSIPUOAA U IUIAaCTMHKU B YETBEPTH
BOJIHBI, U3TOTOBJIEHHOW M3 MOJIOKUTEIBEHOTO OJHOOCHOTO KpUCTania
(n,>n,), OTIINYNTL!

a) CBET NEBO- OT I1PABOIOJISIPU3OBAHHOIO TIO KPYTY,

0) ecreCTBeHHBIA CBET OT IOJISIPU3OBAHHOTO TIO KPyry U OT
CMECH €CTECTBEHHOIO CBETa € MONAPU30BAHHLIM MO Kpyry?

4,215, Cer ¢ MIMHON BOJIHBI
A Tlajaer Ha CuMCTEMY M3 CKpe-
LIeHHbIX nonspu3aropa I wu
aHanu3atopa A, MEXIYy KOTOPbIMU
HAX0AMTCA KOMIeHcaTop babune K

(puc. 4.37). OH cocrouT U3 ABYX
KBapLEBblX KIMHBEB, OINTHYECKasd
OCb OOHOIO M3 KOTOPbIX Napas-
nenbHa pebpy KiuHa, Apyroro —

T n

1

—— e e e
AP S ————— }

J : NepneHauKynsapHa emy. ITnockociu
77 0 A A MPONYCKaHUA  NOJIAPU3ATOpa H
Puc. 437 aHaNU3aTopa COCTABJIAIOT yron 45°

C ONITUYECCKUMU OCAMU KOMIIEHCA-
TOpa. M3BECTHBI TaKXe NPESIOMIAIOIIMIA yron O KiuHbeB (6 << 1)
¥ PasHOCTb MOKa3aTesed TMpesjomieHus kKsapua n,-n . Ilpu

BBE[ICHUM MCCIIEAYEMOr0 ABynpesoMisouiero obpasya O  (ero
ONTHYECKasA OCb OPMEHTUPOBAHA TaK, KaK IIOKAa3aHO Ha PUCYHKE)
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HabJofaeMple MHTEPPEPEHIMOHHDIE TOJIOCHI CABMHYIMCh BBEPX Ha
dx mm. Haiitu:

a) LUMPHHY MHTEP(EPEHLMOHHON MOJIOChI AX;

0) BENIMYMHY M 3HAK ONTHYECKOH Pa3HOCTH XO[a OObIKHOBEHHOTO
1 HEOOBIKHOBEHHOIO aydeit B obpasue O.

4216. Ilnockas MOHOXpOMAaTHY€ECKasl CBETOBas BOJIHA WHTCHCHB-
HOCTM I, majaeT HOpPMajibHO Ha MPO3payHbIi QUCK U3 ONTHYECKU
AKTMBHOTO BEILIECTBA, KOTOPbIfi TEPEKPHIBAET MONTOPbI 30HBI
OpeHensa i TOYKUM HabnoaeHuss P M NOBOpavMBAaET IIJIOCKOCTh
nonspusanuu Ha 90°, TIpeneGperas OTpaXXeHUAMU YU HOTTIOIEHUEM,
HAWT MHTCHCUBHOCTb CBETa B TO4YKe P.

4.217. BbIYUCAUTL C TIOMOHIBLIO TabNMI[ NPUIIOXKEHMA PA3HOCTb
roka3sarTesieif MpeIOMJIEHUST KBapua AjA MpaBO- M JIEBOMOJIAPH30-

BAHHOrO IO Kpyry cBera ¢ A =590 HMm.

4.218. [1710CKOMNOJISIPU30OBAHHBIN CBET
¢ A =059 MKM najgaeT Ha TpPEXIpPaHHYIO
kBapuesylo npusmy I7 (puc. 438) ¢
nperoMiasiioiiuM yrmom 0 =30°. B npu-
3M€ CBET PacHpOCTPaHsAETCS BAONb ONTH-
4eCKOMl  OCH, HamnpapJIeHHME KOTOpOii
NOKa3aHOo IUTPUXOBKOH. 3a ronsipusato-
poM P HaOHIONAIOT CHUCTEMY CBETIILIX W
TEMHBIX  HOJIOC, IUIAPUHA KOTOPBIX
Ax=142 mMm. HaiiTu MNOCTOAHHYIO Bpa-
IIEHUA KBaplia, a TAaKXE XapaKTep pac-
IIpEAesICHUs]T MHTEHCHMBHOCTH CBeTa 3a
NOJIIPA3aTOPOM.

4219. EcrecTBEHHBI cBeT ¢ A =656 HM IafaeT Ha CUCTEMY M3
IBYX CKPCLLEHHBIX [MOJIAPU3ATOPOB, MEXAY KOTOPbIMU HaXONUTCsH
KBapleBasa IUJIACTUHKA, BbIpe3aHHasi NEPHEHAWKYISAPHO ONTUYECKO
ocu. I1pu kakoif MPUHUMAJIBHON TONIIMHE MJIACTUHKM cucTeMa Oyner
nponyckatb n =0,30 cBETOBOro mnoroka? ,

4220. CBer NpOXOAMT 4YEpPE3 CHUCTEMY U3 JBYX CKPEIIECHHBIX
NOJISIpU3AaTOPOB, -"MEXJAY KOTOPbIMM  pPaclOJIOXKEHa  KBapLeBas
IUTACTUHKA, BBIPpE3aHHas! NEPNEHOMKYIAPHO ONTH4YECKOil ocu. Ilpu
KaKoif MUHMMAJIbHOW TOJILLIMHE TJIACTHHKU CBET C A, =436 HM Oypner

TIOJIHOCTBIO 33/IEPXKUBATBCS CMCTEMOM, a C A, =497 HM HPOITyCKaTbCs
HanosoBUHY?

. 4221, TInockonosnsapu3oBaHHbIl cBeT ¢ A =589 HM mnpoxoguT
BAOAL OCHM UMJIMHJAPUYECKOrO CTEKJISTHHOIO COCyHa, 3afoJIHEHHOro
ClIerka 3aMyTHCHHbIM PacTBOpPOM caxapa ¢ KOHueHTpanueid 500 r/in.
pu wnabmonennu cGOKy BuaHA CHCTEMa BHHTOOOpPa3HBIX TOJIOC,
TpryeM pacCTOSIHUE MEXAY COCEAHMMM TEMHBIMM TIOJIOCAMHU BAOJIb

Y

Y

Puc. 4.38
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ocu paBHO 50 cM. OOBACHUTL BOSHMKHOBEHHE II0JIOC M ONPEAETUTD

YHEJIBHYIO MOCTOSTHHYIO BPALUEHUs pacTsBopa.
4222, Aueiiky Keppa nomMectTunu Mexmy ABYMs CKpPELIEHHBIMU

NoJiipU3aTopaMM TaK, YTO HAlpPaBJIIEHME 3JIEKTpUYEcKoro mons E
B KOHjeHcaTope o6pa3syer yron 45° ¢ IUVIOCKOCTAMHM IIPONYCKaHUsA
nonsipusatopoB. Konpencarop umeer ayuey I =100 MM M 3aroJIHEH
HUTpOOeH30I0M. Yepe3d cucTeEMY MPOXOAMUT CBET ¢ A =0,50 MKM.
VIMess B BMAy, YTO B HaHHOM ciy4ae nocrosHHass Keppa B-=
=22 -10%cMm/B?, onpenenuTs:

a) MHHMMAJIbHYIO HalPSDKEHHOCTb JJIEKTpU4ecKoro monst E B
KOHJICHCATOpe, TpU KOTOPOl MHTEHCUBHOCTL CBETa, MPOLUERIIETO
yepes 3Ty CUCTEMy, HE Oymer 3aBMCETh OT IIOBOPOTa 3aJHETO

MOJISIPM3ATOPA;
f) '4yucmo mpepblBaHMII CBeTa B 1C, €CIM HAa KOHJEHCATOD

ogaThs CHHYCOMJAJIbHOE HaIpsKeHHE ¢ dacroroit v =10 MI'm u
aMIUIUTYAHBIM 3HaYE€HUEM HanpskeHHocTd E, =50 kB/cMm.

IT pum™MewuaHnu e IlocroguHoit Keppa HassiBator ko3¢ du-
nuent B B ¢opmyne n, -n, =BLE?

4.223. MOHOXpOMAaTUYECKUNA TMJIOCKONOJSAPU3OBAHHBIA CBET K
KpPYTOBOIf 4acCTOTOH « NPOXOMUT YEPE3 BELIECTBO BAONb OLHOPOIHO-

0 MarHUTHOIO MNOJIA C HanpspkeHHocTblor H. Haiitu pasHOCTH
[10Ka3aTesyeil MpeIOMIICHUS IS IIPABO- U JIEBOIIOJISIPU30OBAHHBIX [10
KpYTy KOMIIOHEHT CBETOBOIO IIyyKa, €CJIM  TOCTOssHHast  Bepne

pasHa V.
4.224, Hexkoropoe BEHIECTBO IIOMECTMJIM B NPONOJILHOE MarHuT-
HOE€ HOJIE COJIEHOMAA, PaCIOJIOXKEHHOTO MEXXY JBYMs IOJAPHU3ATO-

pamu. JInuHa 1py6km ¢ BermectsoM ! =30 cM. HaifTm mocTosiHHYIO
Bepne, ecnm 1npu  HanpsbkeHHoctH mnonsa  H =565 kA/M  yron
TOBOPOTa IUIOCKOCTH MOJNsApu3anuu ¢, =+5°10' npma  opHoro
HafpaBJieHUsl 0N M @, =3° 20’ [JIg MPOTUBOIIONIOXKHOIO HaIpaBie-

HHUA 1OJIA,
H

—————

l

Puc. 4.39

4.225. Y3kMii Ty4OK IUIOCKONONAPU3OBAHHOIO CBETA IPOXOIUT
Yepe3 MPaBOBPAILAIONIEE NOJIOKUTENBHOE BEIIIECTBO, HAXOMALIEECS
B MPOAOCNbHOM MarHUTHOM 1OJl€, KaK IOKa3aHO Ha puc. 4.39,



Haiitn yros, Ha KOTOPBI# IOBEPHETCS IJIOCKOCTh IOJIAPU3ALMH
BBILIEANIETO ITy4Ka, €CIM JUIMHA TPYOKM C BEI|eCTBOM paBHa !, ero
MOCTOsIHHAS BpalllEeHUs &, MOCTOsIHHas Bepie V ¥ HalpsukeHHOCTb

MarHuTHOro nons H.

4226. Tpybka ¢ OeHzonomM pnuHbl =26 CM HaXoOuUTCA B
MPORXONBHOM MAarHMTHOM [OJIE COJIEHOUA, PACMOJIOKEHHOTO MEXTY
IBYMS IOJISIpU3aTOPaMM. YTON MEXTY IUIOCKOCTSMM IPOITyCKaHUA
MONSAPU3ATOPOB paBeH 45°. HalTh MUHMMAaJBHYIO HaNpPsSKEHHOCTb
MarHuTHOIO IOJIs, IPM KOTOPOM CBET C JUIMHOI BONHBI 589 HM
6yner mMpoOXOgUTh HEPE3 3Ty CUCTEMY TOJILKO B OJJHOM HalpaBICHUH
(ontuyeckuii BeHTMNb). Kak Oymer BectM cebfsA 3TOT ONTHYECKUIA
BEHTWIb, €CJIM M3MEHUTh HalpaBJICHUE [aHHOIO MAarHUTHOIO IOJIsA
Ha TPOTHUBOMOJIOKHOE?

4227. OnpbIT MHOKa3bIBAa€T, 4TO TeEiy, OOIy4aeMOMYy MOISApPU30-
BaHHBIM II0 KpPYIy CBETOM, COOOILIAETCA BpaILaTENIbHbIE MOMEHT
(>pdexr CapoBckoro). IT0 CBSA3aHO C TEM, YTO J[AaHHBIA CBET
obyaa€T MOMEHTOM HMITYIbCa, IUIOTHOCTH IIOTOKa KOTOPOrO B
BakyyMe M=I[w, rme I - HHTEHCUBHOCTb CBET3, ® — €0
KpyroBass yacrtora Kojebanuil. IIyCcTb NONsApU3OBaHHBIN MO KPYry
CBET C [JMHOK BONHBI A =0,70 MKM IIaJa€T HOPMAJIBHO Ha
ONHOPOAHDbINA 4YEpHLINA AMCK Macchl m = 0,70 MKM Iala€T HOPMaJIbHO
Ha OJHOPOIHBINA YEPHbIA AUCK Macchbl m =10 MI, KOTOpBLiA MOXET
cBOOOAHO BpaliaTbCA BOKPYT CBOEi ocu. Uepe3 CKOJIBKO BpeMEHU
€ro YIJoBasi CKOpOCTb CTaHeT g, =1,0 pan/c, ecnu I=10 Br/cm*?

4.5, Incnepcust M NOINOUIIEHHE CBETa

® CoriacHO 3leMEHTApHON TEOPUU JMUCIIEPCHIU JUIEKTpUIECKas IPORULLAEMOCTD
BellecTBa:
2
n.e‘fme
t 0
¢=1¢§:—_ (4.5 a)

2 2’
Wop = @

e n, — KOHLEHTPauus S/EKTPOHOB C COGCTBEHHOMN 4acTOTON  wg.

® Csssb MEXOY NnoKasaTeleM MpeJIOMJeHua u nuaﬂempmecxoﬁ IpoHHKLae-
MOCTBLIO BeLlECTBAa:

n=ye. (4.56)
® (azoBasi v M rpynnoBas ¥ CKOPOCTH:
v=wlk, u=dowldk. (4.58B)
® dopmyna Panes:
u=v-Adv/d). 4S5
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® 3akoH OCJaG/ieHNA Y3KONO NMYyYKa 37EKTPOMArHUTHOIO H3JIy4YeHMsA:
I=Iyexp (-pd), @5

me p=x+x'; p,x,x’ — JMHelHble rMokasaresn ocaabjleHusd, NOIVIoleHns H
paccesiuus.

4.228. OneKTpOMarHMTHasA BOJIHA C 4acCTOTOH ® pacCHpOCTpaHsieT-
csl B paspexeHHo# ma3me. Konnenrpauys cBoOOZHBIX 37EKTPOHOB
B IUa3Me paBHa n,. IIpeneOperas B3auMOJEICTBUEM BOJHBI C
MOHAMM MNa3Mbl, HallTH 3aBUCHUMOCTD!

a) AUINEKTPUYECKOIT NMPOHUIAEMOCTH IIIa3Mbl OT 4YaCTOTHI;

6) ¢da30BOif CKOPOCTH OT JUIMHBI BOJIHBI A B IJIa3Me.

4229, Haittm KOHIIEHTpalMi0 CBOOONHBIX 3JIEKTPOHOB MOHO-
ccephl, ecnu ISt pagMoOBONIH ¢ HacToToif v =100 MI'y ee mokasa-
TENL npenomneHus n =090,

4230. imea B BUIYy, YTO ISl JOCTATOYHO >KECTKUX PEHTICHOB-
CKMX JIy4eil 3JIEKTPOHBI BEILIECTBA MOXHO CYUTaTh CBOOOMHBLIMH,
OINPENENNTb, HAa CKOJbKO OTJIMYAETCs OT EAMHMIbLI IIOKa3aTellb
npenomieHua rpaduTa At PEHTIEHOBCKUX JYYEHR C JUIMHOM BOJIHBI
B Bakyyme A =50 nm.

4231, DnexTpoH, Ha KOTOPBIA AEHCTBYET KBasUYTpyrasi cujia kx
# "cuia TpeHus" YyX, HAXOOMUTCA B II0JI€ 3JIEKTPOMarHUTHOTO
W3JTydeHUs. OJJEKTpUUecKasi COCTABJISIONLasl TI0JIT MEHSETCS  BO
BpeMeHM 110 3aKOHy E = Ejcos wt. I[Ipenebperas AefCTBUEM MarHuT-
HOI cocTaBiaAOUICH MOJNA, HalTH:

a) ypaBHEHHME RBHXXEHUA IJIEKTPOHa;

0) CPEHIOId MOIIHOCTb, IIOIJIOLIAEMYIO 3JIEKTPOHOM; YacToTy,
Mnpu KOTOpoi#i OHa OyleT MaKcMMalbHa;, BBIpaXKEHUE IA MakcCH-
MaJILHOI CpefHeil MOLIHOCTH.

4.232. B psane ciydaeB JAMJIEKTPUYECKass TPOHHUILIAEMOCTb
BEIIECTBA OKA3bIBACTCA BEJIMYMHON KOMILIEKCHOW MJIM OTPMIATEIIb-
HOM M moxa3aTeslb NMPEIOMIJICHUSA — COOTBETCTBEHHO KOMIIJICKCHBIM
(n’ =n+ix). Hanucatb Jmns 3THUX CJIy4acB ypPaBHEHME IUIOCKOM
BOJIHBI M BBIACHUTb (PU3MYECKUA CMBICJ TaKMX HOKa3zaTesel
NPEJIOMIICHUS.

4.233. Ilpu 30HAMPOBAHMM Pa3PEXCHHOM TUIA3MBbI PafHOBOJIHAMM
Pa3NMYHBIX YacTOT OOHAapPYKEHO, YTO PagHOBOJIHBI C YacTOTaMH
v < v, =400 MI'y, He nnpoxogAaT yepe3 wiasmy. HailTi KOHUEHTpanuio
CBOOOAHBIX 37MEKTPOHOB B 3TOM IJIa3Me,

4.234. Hicxona u3 onpepesieHus rpynnoBoi ckopocty u =dw/dk,
nosyuuTs dopmyny Panes (4.51). IlokaszaTh Takxke, 4T0 3HAYCHHE
u, BOMM3KM A =1’ paBHO OTPE3KYy u’, OTCEKAEMOMY KAacaTEJIbHOW K
KpuBOif v (1) B Touke A’ (puc. 4.40).
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4235. HaiitTu  3aBUCHMOCTH

MexXpy rpynnoBoi u ¥ ¢a3oBoil v
CKOPOCTAMM IS CIICHYIOLIUX 3aKC-
HOB [MCIIEPCHU: /
a) v 1/yA; 6)uesk; B)ve1/vZ, (
me A,k M v — JJIMHA BOJHBbI, g’
BOJIHOBOE YHCIIO ¥ YacToTa.

4236. B nexoropoit  cpeue
CBA3b MEXAY IPynnopoif u dazo- 4 A
BOM CKOPOCTAMM 3/1eKTPOMATHHT-
HOIl BOJIHBI HMEET BHI UU =C2,
[M€ ¢ — CKOpPOCTb CBETA B BaKYyy-
me. HalTu 3aBHCUMOCTb A#3JIEKTPHYECKOR NIPOHMIIAEMOCTH 3ITOU
cpefbl OT YacToThl BOMHBL  £(w).

4.237. Tlokaszaresnb [PENOMJIEHMA CEPOYINIEPCGAa ANA <BETa ¢
mivdaMm BoiH 509, 534 u SEY WM paBeH COOTBETCTBEHHO 1,647,
1,640 u 1,630, Borancnute ¢az0Byr0 ¥ IPVITOBYR) CKOPOCTH CBETA
BONMM3U A = 534 nm.

4,238, TL1ocKa#l ¢BETOBOM MMIYNLC PACIipOCTPaHACTCA B cpeae,
rae ¢azoBas CKOPOCTE JMHEHHO 3aBUCHT OT JJIMHBI BOJIHBI Kak
v=a+bl, a 1 b - HEKOTOPBIC TONOXUTENLHBIE MOCTOAHHbIC.
IMoka3zath, 4T0 B Takol cpepe (popMa NPOMIBONLHOTO CBETOBOTO
AMITYNIbCa GyHeT BOCCTAHABIUBATHLCA YEPE3 (IPOMEKYTOK BpPEMEHV
t=1/b.

4.239. IIy4OK €CTECTBEHHOIO CBETa MHTEHCMBHOCTM I, Jajaer Ha
CUCTEMY M3 IBYX CKPCILLEHHBIX [IOJIAPU3ATOPOB, MEXAY KOTOPHiMHK
HaXoOmUTCs TPyOKa ¢ OHTMYCCKYM HEaKTMBHBIM - PACTBOPOM B
NPOAONBHOM MAarHWTHOM MNone Hanpspkensocry H. [nuua tpyhku
I, nuueiiHbIiA NMOKA3aTeNDb MOIMOIEHUST PACTBOPA X U NOCTOAHHAS
Bepae V. Ilpenebperast OTpaxXeHUsIMY, HalT¥ MHTEHCUBHOCTE CBETa,
HPOILEAUIEIO HEPE3 ITY CHUCTEMY.

4.240. IInockags MOHOXpOMATHYECKAs CEBETOBas BOJIHA UHTEHCHB-
HOCTU [, MafaeT HOPMAILHC HA [IIACTUHKY TONWGMHBL d C
JIMHENHBIM TI0KA3aTeIeM NOmIoIeHuA » . KoapduuuenT oTpaxeHs
KaX0#l IOBEPXHOCTH IJIACTUHKU paseH p. HaillTH MHTEHCHMBHOCTH
NPOULIEIIIETO CBETA:

a) npeHeOperass BTOPUYHBIMU OTPAKECHUAMU,

6) y4uTbIBast MHOTOKPATHbIE OTPAXEHMA.

4.241, I3 HEKOTOPOTO BEILECTBA W3IOTOBHJIA [BE IUIACTUHKU
OHY TONMUMHBL d; =3,8 MM, Jpyryi0 Tommuuusl d, =9,0 MM. Beeas
NI00YEPENHO 3TU IUIACTUHKHA B IyYOK MOHOXPOMAaTMYECKOTO CBETAa,
OGHapy>KHJIH, YTO NEpBas ITTACTUHKA IIPOMYCKAeT 7, =0,84 cBeToBOFO

7Y

R r

Puc. 4.40
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NOTOKa, a BTOpas t, =0,70. HaiiTu jiuHelHbli NOKa3aTeNlb NOMIOLLIE-
HUs1 31oro BeulecrBa. CBer magaeTr HOpMaibHO. BTOpPUYHBIMU
OTpaXCHUAMU NIpEHEOPEYbD.

4242, CeroBOii IMy4OK TIPOXOAMT Yepe3 cromy H3 N=5
OAUHAKOBBIX IMJIACTHHOK, Kaxkgas Toauuubt =50 mMm. Kosdppunn-

eHT OTpaXeHus Kaxnoi mnosepxHoctu p =0,050. OtTHOIIEHHE
MHTCHCUBHOCTA CBETa, NPOLLEAIIETO 4Yepe3 3Ty CHCTEMY, K MHTEH-

CMBHOCTM Iafaloriero csera t =0,55. Ilpenebperass BTOPUYHBIMU
OTPaXKCHUAMM, OMNPENCJIUTh JIMHEHHbIA MOKa3aTejlb NOMNIOLIEHUSA
JAaHHOIO CTEKJa.

4243, Cper mnajaeT HOPMAJIBHO Ha IIOBEPXHOCTb TIUIACTUHBI

ronuuHbl !, TIokasaTesib MOIJIOLUEHHUA BEIECTBA IIJIACTUHDI
JIMHEHO U3MEHSIETCA BAOJIbL HOPMAJIM K €€ MOBEPXHOCTU OT x, AO
%,. Koappuuuent orpakeHusi KaXaoi MoBepXHOCTH IUIACTUHBLI P .
IIpenebperass BTOPUYHBIMUM OTPAXKEHUAMH, HalTH KOI(POULMEHT
IIPOITyCKaHUsA MJIACTUHBI.

4.244. Ilydyok cBe€Ta MHTEHCUBHOCTM I, majgaetr HOPMAJIbHO Ha
MpO3pavyHyl0 IJIACTUHKY TONIMHBI [. TIydOK COAEPXUT BCE NJIMHBI
BOJIH B [uala3oHE oOT Al o }'2 ONMHAKOBOM CIEKTpayibHOM

MHTEHCUBHOCTU., HalTH HMHTEHCUBHOCTH MNpPOLUEALIEro  4yepes
IUIACTMHKY IydKa, €CJIM B 3TOM J[uana3oHe [JIMH BOJIH IOKasaTesib

NOMIOLIEHUsL JIMHEHHO 3aBUCUT-OT A B IpEAenax OT %, A0 %, U
KO3thhUUMEHT OTpa’k€eHUA Kakgoli MOBEpXHOCTU paBeH p. Bropuy-
HBIMUM OTPAXXCHUSIMU NpPEHEOPEYD.

4.245. CeropunbTpOM SBISIETCS IUIACTMHKA TOJLUHBL d C
JIVHEHHBIM TIOKA3aTeJIEM TOIJIOLLCHUs, 3aBUCAIIMM OT [JIMHBI
BOJIHBI A Kak % =a (1 —A/Ao)z, e ¢ U A, — nocrosiiHblie, HaiiTu
IIMPUHY MOJIOCBI MpOMyCKaHUA AA 3TOro cBeTopuibTpa, MNpU
KOTOpOIt OcisablieHusi CBeTa Ha Kpadx MOJOoChl B 1 pa3 Oonblue,
yeM npu A,. KosdpduuueHr oTpakeHusi NOBEPXHOCTEN CUUTATh
OIMHAKOBbIM I BCEX [UIMH BOJH. BTOpMYHBIMM OTpa)KeHUAMMU

Ipenebpeyn.
4.246. To4ye4yHblii  HM3OTPONHBINA  MCTOYHMK,  HUCITyCKaKOLLMIA

cBeToBOii noTOK &, HaxoguTcsa B LEHTpe CQepuyecKoro cJos
BEILIECTBA, BHYTPEHHUN pajuyCc KOTOpOro a, HapyxHblit b, Jluneii-
HBI T0Ka3atelib IOITIOLIEHUs BELLUECTBA ¥%, KOX(PHUIMEHT OTpaxe-

HUA 1oBepXxHOCTEN p. IIpeHebperass BTOPUYHBIMU OTPA’KEHUAMM,
HallTM MHTEHCHBHOCTb CBETa Ha BbIXOJE K3 3TOTO CJIOA.

4247. Bo CKONBKO pa3 YMEHBIUUTCA WHTEHCUBHOCTb Y3KOIO
MydKa PEHTTCHOBCKOIO H3JIy4YE€HUs ¢ [IMHOA BOJHBI 20 nM npwu

MPOXOXXIEHNU CBUHIOBOM IJIACTUHKM TONUIMHBL d =1,0 MM, ecnu
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MacCCOBBbIl IOKa3aTejib OCnabeHust s JlaHHOPl JUIMHBI BOJIHbI
p/p =3,6 cM?/r?

4.248. Y3KMii My4OK PEHTIEHOBCKOIO M3JIy4YE€HUs € AJIMHOI BOJIHDI
6211M NPOXOAUT YEpPE3 aliOMUHUEBbIH 3KpaH TONIIMHbBI 2,6 CM.
Kakoit TONIIMHBI CBUHLOBBIA 3KpaH Oyaer ocnabnaTh HaHHbIA
My4OK B TakKOH >xe creneHu? MaccoBbl€ MokasaTenu ocnabineHus
aNIOMUHUA U CBUHIA IJIsl 3TOTO0 U3JIyYCHUS PaBHbI COOTBETCTBEHHO
348 u 72,0 cM?/r.

4.249. HaiiTu pand ajllOMUHAA TOJNIUAHY CJIOS  MOJIOBUHHOTO
ocnabyieHUusi Y3KOro IIy4Ka MOHOXPOMATHYECKOTO PEHTI€HOBCKO-
IO  W3AYYEeHUsi, €CJIM  MAaccOBbi  IOKasaTelb  ocnableHus
p/p =0,32 cM?/r.

4.250. CkONbKO CNOEB HOJIOBUHHOIO OCNablieHWsi B IIaCTHUHKE,
KOTOpasi YMEHbLIAeT MHTEHCHBHOCTb Y3KOIO IIyYKa PEHTICHOBCKOTO

u3nydyeHus B n =50 pas?
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YacTtp §

KBAHTOBASI ®U3HKA

5.1. Kopuyckynsapusie cBOJMCTBR 3/1€KTPOMArHMTHOIO M3TyYeHUSA

® Jiepra n UMIYIne QOTOHA:
e =k, p=hojec. 5.1a)

® (dopmyna DitHwreiina aas potoaddexTa:

ho =A+mol 2. (5.16)
® KoMNTOHOBCKOE CMEUIEHNE [UIHHBLI BOJHbI:
Al =21,(1-cost), (518)
e Ae=2nh/mc — KOMINTOHOBCKAs [JIMHA BOJHbI YacTUILbL.

5.1. Touyeynblit M3OTPOIHBIA WCTOYHUK MCIYCKAET CBET C
A =589 um. Ero csBeroBaa momnHoctes P =10 Br, Haiitu:
a) CPEfHII0 IUIOTHOCTh MOTOKa (POTOHOB Ha PACCTOAHUU T =

=20M OT MCTOYHHUKA;

6) paccrosiHME OT MCTOYHUKA AO TOYKHU, ITIE€ CPENHAA KOHIIEH-

Tpauust $ororos n =100 cm 3,

5.2. Beruucnuth MMIynbeb! (B equHunax 3B/c, ¢ - ckopoctb
ceera) ¢oroHos ¢ prueamu Boad 0,50 mkm, 0,25 uM u 4,0 nm,

53. Ilpn kakoit pnuHe BOJHBI (POTOHA €ro MMIIYJIbC paBeH
MMIIYJIBCY 3JIEKTPOHA ¢ KMHeTH4YecKoi 3Heprueit K =0,30 M>B?

5.4. HaiiTu CcKOpOCTB 3JIEKTPOHA, NPHU KOTOPOIl €r0 MMITYJIbC
paBeH uMmiIyiescy oTtoHa ¢ A =5,0 oM.

5.5. IToka3aTb ¢ NOMOIBIO KOPITYCKYJISPHBIX IPEACTaBIEHMI, YTO
MMIIYJIBC, TEPEHOCHMBI B €IMHUIY BPEMEHU IJIOCKMM CBETOBbIM
MOTOKOM, HE 3aBUCUT OT €r0 CIIEKTPaJILHOIO COCTaBa, a OIpPEHEcIIseT-
Csl TOJIBKO NMOTOKOM 3Heprun @,.

5.6. Jlazep wu3nmyuyumn B HMIyAbCE JUIMTeNBHOCTH T =0,13 Mc
Imy40K cBeTa ¢ 3Heprueid E =10 [Ixx. Haittu cpepHee paBnenue
TaKOT0 CBETOBOIO MMIITYJIbCa, €CJIH €10 ChOKYCHpPOBAaTh B MATHHILIKO
nuamerpa d =10 MKM Ha MOBEPXHOCTH ¢ KO3(QPUIMEHTOM OTpaxe-
HHUA p =0,50.
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5.7. Kopotkuit ummynnsc csera ¢ 3Heprued E =75 J[x B BuUAE
y3KOTO TMOYTH MapajIeNbHOIC Iy4YKa IafjaerT Ha 3epKajibHYIo
IJIACTUHKY C KO3(HUIMEHTOM oTpaxeHusa p =0,60. Yron nageHus
© =30°. OnpenenuTth C MOMOUIBIO KOPIYCKY/ISPHBIX IIPEACTaBIEHUN
HMITYJIBC, TIEpPENaHHbIA MIIaCTHHKE.

5.8. Iiockasi ceeroBas BOJIHA MHTEHcuBHOCTH I =020 Br/cm’
NaJaeT Ha TJIOCKYI0 3€PKaJIbHYI0O NOBEPXHOCTb € KOIPPULIKMEHTOM
orpaxkenust p =08, Yron nameausa © =45°. Omnpegenuts ¢ 10-
MOILbIO KOPIYCKYJISIPHbIX TPENCTABIEHMI 3HA4Y€HUE HOPMaJibHOIr(
HABJIEHUsi, KOTOPOE OKAa3LIBAET CBET Ha 3Ty MOBEPXHOCTD.

5.9. ITnockast cBeToBas BOJHA MHTeHCuBHOCTH  I=0,70 Br/cm’
ocBemjaer ap ¢ abCcONIOTHO 3EPKaJIbHOW NOBEPXHOCTBIO. Papuyc
imrapa R =5,0 cM. HaiiTu ¢ noMoLbl KOPIYCKYASPHBIX IPENCTAB-
JIEHUI CUJIy CBETOBOIO JABJIEHUS, MCIHBITBIBAEMYIO ILapPOM.

5.10. Ha ocu xpymioit abCOJIIOTHOM 3€pKaJIbHOW IJ1aCcTUHKU
HAXOAUTCsI TOYEYHBbI U3OTPONHBINA MCTOYHHRK, CBETOBas MOLLHOCTb
koToporo P. PaccrosiHMe MexXay MCTOYHMKOM U IIJIAaCTUHKOA B N
pa3 Gornbuie ee paamyca. HallTu ¢ IOMOUIBIO KOPIIYCKYJIAPHbBIX
TIPENCTABIEHUI CUITY CBETOBOTO JAABJIEHUA, UCIILITLIBAEMYIO IIACTUH-
KOI1.

511. B K-cucteMe ortcdera (POTOH € 4acToToif ® mHajaer
HOPMAaJIbHO Ha 3€pKaJio, KOTOPOE JBWXETCA €MY HaBCTpedy C
PENISITUBUCTCKOM CKOpocTbio V. HalitTm uMIYJIbC, TIEpEfaHHbIN
3epKaJTly npu oTpaxeHuu ¢HOTOHa:

a) B CUCTEME OTCYETa, CBA3aHHOI C 3€pKaJioM;

6) B K-cucreme.

5.12. Hebonplioe uacalbHO OTpaxalollee 3epKalblie Macchl
m =10 Mr NnopABeIlIEHO HAa HEBECOMOI HuUTU JAnuHbI [ =10 cMm. Haiitu
yroji, Ha KOTOpPbIii OTKJIOHUTCA HUTDb, €CJIU II0 HOPMAaJH K 3epKajlb-
Ily B TOpPM3OHTAJIbHOM HaNpaBJIEHUW IIPOU3BECTH  "BbICTpEN”
KOPOTKMM MMIIYJILCOM JIa3€pHOrO U3JIyyeHus ¢ sHeprueit E =13 Jxk.

5.13. ®OTOH ¢ 4YacTOTOH W, MCHYLLEH C MOBEPXHOCTU 3BE3JIb,
Macca Kotopoii M u paguyc R. HaiiTu rpaBUTalLlIOHHOE CMELEHUE
4actoTbl GOTOHa A w/w, BRAJM OT 3BE3MBI.

5.4, Ilpn yBenuYEHMM HANPSDKEHUS HAa PEHTIEHOBCKOU TpyoOKe
B n =1,5 pasa giuHa BOJHBI KOPOTKOBOJHOBOI IpaHUNbI CIIIOLIHO-
IO pPEHTreHOBCKOrO CIIEKTpa M3MeHmslach Ha A A =26 nMm. Haiitu
MEpBOHAYaJIbHOE HAalPSXXEHME Ha TPYOKe.

§.15. Y3kmii 1y4oK PEHTIeHOBCKHX JIydeil NaaeT Ha MOHOKpUC-
Tayur NaCl. HauMenblumii yroyn cKONbKEHHst, MpU KOTOPOM €lle
Ha0monaercst 3epKanbHOE OTPAXEHUE OT CHCTEMbI KPUCTATIMYECKUX
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TJIOCKOCTER € MEXIUIOCKOCTHBIM paccrosHueMm d = 0,28 HM, paBeH

o =4,1°. KakoBO HampsikeHHE Ha PEHTIeHOBCKON TpyGke?
5.16. HaiitTu nnuHY BOJIHBI KOPOTKOBOJIHOBOW IrpaHUIbI CIJIOLI-
HOIO PEHTTEHOBCKOTO CIIEKTPa, €CJIM CKOPOCThb 3JIEKTPOHOB, NOAJIETA-

IOILMX K aHTHKaTtomy Tpyokm, v =0,85c.
5.17. Cuuras, 4TO pacIpeAcICHUE SHEPIUU B CIIEKTPE TOPMO3HO-

0 PEHITEHOBCKOTO  U3JTy4eHUst I,Lw()./A{l)/JP, me A, —
KOPOTKOBOJIHOBasi TpaHMIla CIEKTpa, HaliTu HampsDKeHue Ha
PEHTIEHOBCKO# TpPYOKE. €ClIM MakCUMyM (YHKUUHU I, COOTBETCTBYET

JUIMHE BOJIHBI A, =53 nm.

5.18. Onpenenuth KpacHyio rpaHuny ¢orosddexra Ana LMHKA
U MaKCUMAaJIbHYI0 CKOpOCTb (POTO3NEKTPOHOB, BBIPLIBAEMBIX C €TI0
MOBEPXHOCTU 3JIEKTPOMArHUTHBLIM U3NIYYEHMEM C [JIMHON BOJIHBI
250 HM.

5.19. Ipu 1OOYEpeJHOM OCBELLEHHN TNOBEPXHOCTH HEKOTOPOrO
MeTaJiia CBETOM C A; =0,35 MKkM u 1, =0,54 MKM OGHapyxuiu, 41O
COOTBETCTBYIOILIE  MAaKCHMaJIbHblE  CKOpOCTH  (POTO3IEKTPOHOB

OTJIMYAIOTCA JAPYr OT Apyra B 1 =2,0 pasa, Haiitm paboty BbIXOna
C MOBEPXHOCTH 3TOr0 MeTalia,

520. o xakoro MaKCHUMaJbHOIO [IOTEHIHala 3apsafuTcs
yOAJIEHHBIA OT APYTMX TE€Jl MEAHBIA IIapuK Npu OOJIy4EHMU €ro
3JIEKTPOMArHUTHBIM M3Ay4YEHUEM C A = 140 HM?

5.21. HaiiTu MakCUMaJIbHYI0O KMHETUYECKYIC 3HEPruIO (POTO3JIEK-
TPOHOB, BBIPBIBAEMBIX C IIOBEPXHOCTHU JIUTUS 3TEKTPOMATHUTHLIM
U3IIy4EHNEM,  HAlPSDKEHHOCTb  JIEKTPUYECKOM  COCTaBIIAIOLLIEN

KOTOpOIO MEHSAETCA CO BpPEMEHEM 10 3akOHY E =a(l +coswt)x
X COS Wyf, IME @ — HeKoTopad INOCTOsHHAsA, ® =6,0-10" ¢! n
@y =3,60-10" ¢,

§.22, OnmeKTpOMarHUTHOE M3JIyyeHue ¢ A =0,30 MKM TMajgaeT Ha
(hOTO3NIEMENT, HAXOAALUMIACA B PEXUME HachblleHUsl. COOTBETCTBYIO-
11asl CTIIEKTPanbHask YyBCTBUTENILHOCTD (hoToanemenTa J = 4,8 MA/Br.
Haiitu BbIXOA (POTOINEKTPOHOB, T.€. YMCIO (POTOIEKTPOHOB HA
KaXablid naparmoiuii ¢pOoTOoH.

5.23. Imeercss BakyyMHbI#i (DOTOIJIEMEHT, ONMH U3 3JIEKTPOIOB
KOTOPOTO ILE3MEBBIA, Npyroii — Menublit. OnpeaenuTb MaKCHMAanlb-
HYIO CKOPOCTb (POTO3TIEKTPOHOB, MOJIETAIOIUX K MEHOMY 3JIEKTPO-
oy, Tpyd OCBELICHUU I€3MEBOTO 3JJIEKTPORA 3JIEKTPOMArHUTHBIM
U3JIY4YCHUEM C UIMHOM BONHBI (0,22 MKM, €CIM 3JIEKTPOABI 3aMKHYTb
CHapY>XM HaKOpOTKO.

5§.24. ®OTOTOK, BOZHUKAIOLLMIA B LIEMU BaKyyMHOT0 (pOTO3JIEMEHTA
Opy  OCBELIEHUM LMHKOBOIO  3JIEKTPOAA  3JIEKTPOMAarHMTHBIM
UBJIy4EHHEM C JUIMHOM BOJHBI 262 HM, NpPEKpalaeTcsa, eciu
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MOJKJIIOYMTL BHELIHEE 3ajiep>KuBarollee HampsbkeHue 1,5 B. Haiitn
BEJINYUHY M MOJIAPHOCThL BHEIHHEH KOHTAKTHON pasHOCTH NMOTEHIMa-
0B POTOINEMEHTA.

5.25. CocraBUTh BBIp@&KEHME [JIsI  BEJIMYHHBI, HMMEIOLUIA
pasMEpPHOCTD [JINHBI, UCIIOJB3Yst CKOPOCTb CBETa ¢, MacCy 4acCTULIbI
m u nocrosiHuyio Ilnanka A. Yto 310 3a BenudyuHa?

5.26. IToka3aTh ¢ ITOMONIbIO 3aKOHOB COXpaHEHUs, 4YTO CBOGOA-
HBIi 3JIEKTPOH HE MOXET [MOJIHOCTBIO MOMIOTUTH (POTOH.

5.27. OO bsACHUTL CJIEAYIOIME OCODEHHOCTM KOMIITOHOBCKOIO
paccessHUsl CBETa BEINECTBOM:

a) HE3aBMCHUMOCTb CMEIUEHUA A A OT NPUPOLbl BELIECTBA,;

6) yBenmuyeHue MHTECHCUBHOCTM  CMELIEHHON  KOMITOHEHTDI
paccessHHOrO CB€Ta C YMEHBIIEHWEM aTOMHOIO HOMEpa BEIECTBa,
a TaKXKe C pOCTOM YyINla paccesiHMs,

B) HaJIMYUE HECMELLUEHHON KOMIIOHEHTHI.

528. Y3kuit nOydyoK  MOHOXPOMAaTMYECKOIO  PEHTIEHOBCKOTO
WIIYYEHMs  Najaer  Ha pacceuBaloilee Beuiecrso. [Ipu sTom
JUIMHB! BOJIH CMELIEHHBIX COCTABJISIIOIIUX W3JTyYEHUs], PACCETHHOTO
nog yrmamu €, =60° u ¥,=120°, omMyalTCa ApPYr OT Apyra B
n =20 pasza? Haiity Anusy BOJIHbI NajaOLero W3Ny4eHwus .

5.29. ®oToH c sHeprueit hAw =1,00 M3B paccessicda Ha NHOKOUB- -
meMmcd CBOGOOHOM 371ekTpoHe. HalTH KHHETMYECKYI0 3HEPrHIo
JIEKTPOHA OTHAYM, €CJIM B PE3yJNbTATE PACCEAHUS [JIMHA BOJHBI
toroHa usMeHusnacb Ha M =25%.

530. doton ¢ panuHONH BOJIHBI A =6,01M pacceancsa Tof
NpAMBIM YIJIOM Ha IOKOMBIIEMCSA CBOOOOHOM 3JekTpoHe. Haiitm:

a) 4acToTy paccessHHOro ¢oroHa;

6) KMHETHYECKYI0 SHEprui0 3JIEKTPOHa OTHAYH.

531. ®oroH c. sHeprueit hw =250 k3B paccessics mojx  yriom
0 =120° Ha NEepBOHAYAILHO IOKOMBILEMCS CBOGOIHOM 3JIEKTPOHE.
Onpenenurs 3Heprui0 paccesitinoro doroua,

5.32. ®oron ¢ ummynecom p=1,02 MaB/c, rne ¢ — ckopocrb
CBCTa, paccesiyiCsi Ha IOKOUBLIEMCH CBOOOAHOM 3JIEKTPOHE, B
pesynwTaTe YEro MMIyJIbC (OTOHaA cranm p' = 0255 MaB/c Tlox
KakuMm yriiom paccessncs ¢oToH?

$33. ®oron paccestzicsi mop yrom O =120° Ha NOKOMBLIEMCS
CBOGOOHOM 3JIEKTPOHE, B pe3ysibTaTe Hero 3JeKTPOH IOJy4uI
Kuneruueckyro shHepruio K =0,45 MsB. Haiitu sHepruio ¢oroHa f10
PaccesiHus.

534. HaiiTu mIMHY BOJIHBI PEHTTEHOBCKOIO W3JIYY€HUs, €CIIU
MakcumasnbHast KMHETHYECKasd HEPIUsi KOMIITOHOBCKUX 3JIEKTPOHOB
K. =0,19 M3B.
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§35. ®oron c sHeprueit hw =0,15 M3B paccesyicsi Ha ITOKOMB-
ILIEMCSI CBOOOHOM 3JIEKTPOHE, B PE3YJIbTaTe YEro €ro JyIMHa BOJIHBI
u3MeHwIach Ha A A =3,0 nM. Haiit yros, nox KOTOPBIM - BbUIETEN
KOMIITOHOBCKMI 3JIEKTPOH.

536. ®OTOH C 3Heprueii, B n =2,0 pa3a IPEBLILLAIOLICH SHEPTHIO
MOKOA 3JIEKTPOHA, MCIIBITAN JIOOOBOE CTOJIKHOBEHUE C ITOKOMBIIMMCSA
cBOOOAHBIM 37IEKTpOHOM. HailiTH paaMyC KpUBH3HBI TPAEGKTOPUU
3JIEKTPOHA OTAA4YH B MarHUTHOM noine B =0,12 Tn. ITpeanonaraercs,
YTO 37EKTPOH OTHAYM JBUDKETCA MNEPHEHUKYIAPHO HaIpaBJICHHIO
ToJisl.

537. ®OoTOH, MUCIHBITAaB CTOJIKHOBEHME C  PEJIATUBHUCTCKUM
37IEKTPOHOM, paccesyict moj ymioM U, a 3JIEKTPOH OCTaHOBMJICA.
HaifTh KOMIITOHOBCKOE CMELIEHUE [UIMHbI BOJIHBI PacCesIHHOTO
¢oToHa.

5.2. Paccesnne uactun. Atom Pesepdopaa—Bbopa

® 3uavenne xoahduiMenTa k B HMXKECAAYIOLINX Q)op».{ynax:
k=1/4ne,(CH), k=1(CIrC).
® Vron 0, Ha KOTOpBI pacceMBaeTci 3apsKEHHAs 4HacTHLLa KyJOHOBCKHM
noJieM HENOoABMXKHOIO fApa, ompeaensieTca GopMyJioi
tg(8/2) = kq,q,/2bK, (51a)
rme g, U g, — 3apaabl 4YacTMUbl M sapa, b — npuuelbHblit napamerp, K —

KMHETHYeCKas 3Heprus HaJjleTalollleil YacTHULbL.
® Gopmysna Pesepdopma. OrtHocuTesbHOE

u YMCIO YaCTHL, PACCEAHHBIX B 3TEMEHTAPHOM
4 ‘i TejiecHoM yrie dQ noa yriom 8 K mepBoHaualb-
3 Tepun HOMY HaNpaBAEHUIO WX IBMKSHMS:
.
[lawerna 2
2 aN _, kqlﬁ daQ 516
Cepun ~ "k sty (.16)
Bansmepa sin” (8/2)
me n — uyucao Anep GoabTM Ha eqMHHLY ee
noBepxHocTH, dQ =sind ddde.
® OGoGmeHnas dopmyra Baabmepa:
Cepun @ =RZ*(1/n{ -1/n}), R=k’me*/28°, (5.1B)
p y Nadnara
e @, ¢™! — 4acToTa nepexofa Mexay 3HepreTu-
Puc. 5.1 4YECKMMHM YPOBHAMH C KBAaHTOBBIMM YMCIAMM A, U
. ny; R, ¢! — nocrosunasa PupGepra; Z ~ nopsaj-
KOBbIH HOMep BojopofomnofobHoro uoua. Puc. 51 — cxeMa cOOTBETCTBYIOUINX
NepexooB.
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538. Berunciurh corsacHo Mmogenu TomcoHa pajgdyc aTtoma
BOAOPOJIa U JJIMHY BOJIHBI UCITyCKAa€MOFO MM CBETA, €CJIM H3BECTHO,
4YTO Heprusi moHmsauum aroma E =13,6 3B.

§39. Anbga-yacTHLia ¢ KuHeTudeckoil osueprueir 0,27 Mb»sB
paccesnachk 307010l onbroii Ha yron 60°. Haiiti cooTBercTBYyIOLLEe
3HAUCHUE MMPUUENBHOTO Tapamerpa.

540. Ha xakoe MHHMM&IbHOE pPaCCTOAHUE NPUOIUBUTCA «&-
YacTMIA € KMHETMYECKOU sHeprueit K =040 MaB (npu no6osom
coynapeHnu):

a) K IIOKOSIILIEMYCSI TSXKENOMY SApY aToMa CBMHL,

6) K NepBOHA4YaJIBLHO  IMOKOMBLUEMYCS JIETKOMY CBOGORHOMY
anpy 'Li?

5.41. Anbda-yacTmiia ¢ KuHerudeckoil sHeprueit K =0,50 MaB
paccesnacek nog ymoM ¥ =90° Ha KyJIOHOBCKOM I10JI€ HETIO[BMXKHO-
ro aapa aroMma pryrd. Hadmi:

a) HAaMMEHBLUIMI pafiuyC KPUBU3HBLI €€ TPAaEKTOpHU,

6) MUHUMAaNbHOE PaACCTOAHUE, HA KOTOpOe OHa COyu3uiach C .
SIIPOM. ‘

5.42. IIpoToH ¢ KUHETUYECKOW OSHeprueld K u HNpUIEIbHBIM
napaMeTpoM b paccessicss Ha KYJIOHOBCKOM I10JI€ HEITOABMXKHOIO
Afpa atoma 30J710Ta, HaliTi MMIYJIbC, NMEPENaHHbIl JaHHOMY sAApY.

5.43. Yactuua ¢ KuHeTH4Yeckod sSHeprueii K pacceuBacTcss Ha
chepryeckoil NMOTEHIIMANBHON siMe pajguyca R u nrybunsl U, T.€,
MoJIEM, B KOTOPOM IOTEHI[MANIbHAsh SHEPrUsi YacTUIbl MMEET BHJ
U(r<R)=-U, u U(r>R)=0, tme r — pacCTOSHUE OT IEHTPa
aMbl, HaifTi cBs3b MeXOy NpUIETIbHBIM NapaMeTpoM YacCTHLbl b
u yrmoMm ¥, HA KOTOpblA OHAa OTKJIOHUTCA OT IEPBOHAYAIILHOIO
HaIIpaBJICHWS JIBMOKCHUA.

5.44. Henoapuxuplil muap paaumyca R oO0iy4alOT nmapanielbHbIM
NOTOKOM 4acTHi, paguyc KoTopeix r. CuuTas CTOJIKHOBEHHE
YacTULbl ¢ LWIApOM YIIPYTHM, HaWTH:

a) yron O OTKJOHEHMsi YaCTMIbI B 3aBUCHMOCTH OT €€
IPULENBHOIO Nnapamerpa b;

0) OTHOCMTENBHYIO QO YacTUL, KOTOpbIE paccesiiuchk B
HHTepBane yrnos or O go 0 +di;

B) BEPOATHOCTb TOTO, YTO YacTULA, CTOJIKHYBIUIMCh C LIApOM,
Pacceercsa B mepepHiow nomnycgepy (& <wf2).

$.45. Y3Kuif mMmy4oK -4acTHL[ ¢ KHHETUYECKO# sHeprueil 1,0 MaB
ManaeT HOPMAaJbHO Ha IUIATHHOBYIO (POJIBIY TOMUMHBI 1,0 MKM.

abnofeHne pacCessHHbIX YacTUll BeAeTcA Imoj ymioM 60° K -
HanpaBneHMI0 NagawIEro mnyd4ka MpY TOMOLIM CYETYMKA C
KPyrnbIM  BXOOHBIM  OTBEPCTMEM uiomamu 1,0 cM?, KOTOpOE
Pacnionoxxerno Ha paccrosHuu 10 CM OT pacCeMBAONIETO y4acTka
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¢onbru. Kakasa 0ns pacCesiHHbIX & -4acTUL, MaJacT Ha OTBEPCTUE
cyeTyuka?

546. Y3kuii Mmy4yok @-yactvl, ¢ KHUHETUYECKOW 3Hepruei
K=050 M5B wu wuutencusBHoctbio I=50:10° JacTt./c  majgaer
HOpPMaNbHO Ha 3070TyiI0 ¢onbry. Haittu ee TOMUUHY, €cjim Ha
pacctogHMM r=15CcM OT paccerBalOLIEr0 Yy4acTka o YIIOM
¥ =60° kx HampaBJIeHMIO TIaNalOLIEro My4YKa I[JIOTHOCTL IIOTOKa
paccesinnbix yactui, J =40 yact./(cm*-c).

547. Y3kuifi MydyoK @-4acTul, C KUHETUYECKOH sHepruci
K =0,50 M>B nagaer HOpMajbHO Ha 30J0TyH) (ONbry MaccoBOM
TonmmuuHel pd=15 Mr/CM"'. I[Morox 4YacTuiy, B M[YYKE COCTABISIET
I,=50-10° ¢'. Haiitn 4mcn0 o-4acTull, paccessHHbIX (ONbroit 3a
r =30 MUH B UHTEpBaje YIJIOB:

a) 59-61°; 6) cebiue ¥, =60°.

548, VY3kmii My4oK MOPOTOHOB, MMEKINUX CKOPOCTH U =
=6 -10° M/c, majgaer HOPMaJIbHO Ha cepeOpsiHyI0 (DOJILIY TOJILIMHBIL
d=1,0 mxMm. HaliTu BepOATHOCTb paccesHMs MPOTOHOB MO YITIamMu
0 >90°,

5.49. ¥Y3kmif Iy4yoK @-4acTul, C KMHETUYECKONH SHEpruei
K =600 x3B magaer HOpMaJbHO Ha 30JI0TYIO (POJILIY, COAEPKALLYIO
n=1,1-10" auep/cmM’. HaiiTh OTHOCHTENILHOE YMCIIO @& -4aCTHUL,
paccesiHHpIX nmoj yrimammu O <d,=20°,

5.50. VY3kmidi my4oK HOPOTOHOB ¢ KUHETUYECKOM SHEpruent
K =14 M3B nagaetr HOpPMaJIbHO Ha JNAaTYHHYI0 (POJIbIY, MaccoBas

TONMUHA KOTOPOi pd =1,5 mr/cm’. OTHOLIEHME MacC MeAd U
uuHKa B ¢onbre 7:3. HaliTh OTHOCHUTENIBHOE 4YUCIO MPOTOHOB.

paccerBalOlMXCA Ha YIIbl CBbilne &, =30°.

5.51. Haittu 3¢ dekTuBHOE ceyeHUe sfpa aToMa ypaHa, COOTBET-
CTBYIOLLIEE DPACCESAHMIO O -4aCTUL, C KUHETUYECKOH sHepruen
K =15 MsB B untepBane yrios cBbiiie ¥, =60°.

5.52. 3ddexTnBHOE ceyeHue sapa aToMa 30JI0Ta, OTBEYalollee
pacCcestHUI0 MOHOZHEPTETHYECKUX «-4aCTUL[ B WHTEPBAJIE YIJIOB OT
90 no 180°, paBHO A o =0,50 k6. Onpepenurb:

a) KMHETUYECKYIO SHEPrUIO0 o -4aCTHIl,

6) nuddepeHnuanpbHoe ceyenue paccedHuss  do/dQ (xk6/cp)
COOTBETCTBYIOLLEE yrmy ¥, =60°.

5.53. ComracHO  KITaCCHMYECKOH  JIEKTPOAMHAMUKE  3JIEKTPOH,

HOBUOKYIEHACA C YCKOPEHMEM &, TEpsIeT SHEPIUI0 HA H3JIy4yeHue I10
3aKOHY

dE[dt = ~k(2e?[3c%)a?,
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€ e — 3apsj 3JIEKTPOHA, ¢ — CKOPOCTb cBeta, k=1/4ne, (CH)

it k=1 (CI'C). OueHurb BpeMs, 3a KOTOPOE SHEPTUA IIEKTPOHA,
COBEPIIAIOIIETND Kojie6aHus, 6JIM3KME K rapMOHUYECKMM C YaCTOTOM

» =510 ¢!, ymenpmiutTca B 1 =10 pa3s.

5.54. Bocrniosib3oBaBiuuch (opMysoi M3 3agauyu 5.53, OLEHHTDH
BpEMsI, B TEYEHHE KOTOPOIO 3JIEKTPOH, HBMXYILIMICA B aTOME
BOJIOpOMA IO Kpyropoit opbute paguyca r =50 1M, ynan Obl Ha
anpo. Cyurath, YTO B JIKOO60 MOMEHT NaJ€HUs 3JIEKTPOH IBUXKETCSA
pPAaBHOMEPHO 10 OKPY>KHOCTM COOTBETCTBYIOLIIETO pajguyca.

§.55. B cnektpe aTOMapHOro BOJOpOda  M3BECTHBI  JJIMHBI
BOJIH TPeX JIMHMI, NMPpUHAUIEXalMX OXHOI M TOW Xe cepum: 97,26,
102,58 u 121,57 um. Haiiti AiUHBbI BOJIH HAPYTUX JIMHUNA B JJaHHOM
CTIEKTPE, KOTOPBIE MOKHO MpeAcKa3’aTh C MOMOIIBI0 3TUX Tpex
JIMHUH,

5.56. IToka3aTh, YTO 4Yacrota « (OTOHA, BO3HUKAIOLIETO IPU
MEPEXOME 3JIEKTPOHA MEXIY COCENHMMHU YPOBHSMH BOJOPOHOHON06-
HOTO MOHA, YAOBIETBOPAET HEPABEHCTBY ®,>®W>®,,,, M€ ®, H

W, 4acCTOTEl OfpallleHwst 3JIEKTPOHA BOKPYr sfApa Ha 3THUX

ypOBHAX. YOEHUTLCS, YTO NpH 7~ o0 4acTOoTa POTOHA © = w,.

5.57. Yactuma ™accel m [ABHXKETCA 110 KpYroBOii OpOMTE B
IIEHTPAJIBHO-CUMMETPUYHOM TMOJIE, TI€ €€ NMOTEHIUaJIbHasA JHEPIUs

3aBUCUT OT PACCTOSIHMA r [0 LEHTpa monis kKak U=xr%[2, x —
nocrositiHast, HaliTu ¢ moMoipio 60pOBCKOIO yCJIOBUA KBAaHTOBAHUA
BO3MOXHbBIE paauychbl OPOUT U 3HAYEHUs IMOJIHOI SHEPTUU HaCTUIbI
B JAQHHOM 1OJIE.

5.58. HailitTm pns BOAOpPOAONOAOGHONO MOHaA paguyc n-id
OOpOBCKOf OpOUTHI M CKOPOCTh 37IEKTPOHA Ha Heil. BbIMMCINTBL 3T
BEJIMYUHBI 171 1epBoil GOPOBCKO OpOUTHI aTOMa BOAOPOAA M MOHA
He'. :

5.59. Onpenenuth KPYroByl0 4acToTy OOpallieHusi JIEKTPOHA Ha
n-ii  Kpyropoii GOpoBckoit opOuTe BOAOPOAOMOKOGHOrO MOHA.
Boruucnute 31y BenuuuHy s mona He' npu n=2.

5.60. Onpenenutp AJst aToMa Bojpopopa u uonHa He*: shepruo
CBA3M 3JIEKTPOHA B OCHOBHOM COCTOSIHUM, IOTEHIMAJl MOHU3AIUH,
HEPBLIN MOTEHLMAN BO3OYXIEHNA U JJIMHY BOJHLI TOJIOBHOM JIMHUU
cepuu Jlaiimana.

§.61. Y HEKOTOpOro BOROPOAONONOGHOIO MOHA MEPBBI NOTEH-
luan BosbyxneHus ¢, =408 B. Haiitn suepruio ¢otoHa (B 3B),
COOTBETCTBYIOLUEIO TOJIOBHOW yuHUM cepun BanbMepa 3TUX MOHOB,

5.62. HacKOJbKO HEOGXOAMMO YBENMYUTH BHYTPEHHIOK SHEPTHH)
voHa He®, HAXOOALIErOCA B OCHOBHOM COCTOSTHHM, YTOGBI OT CMOT

MCIyCTUTH  (POTOH, COOTBETCTBYIOLMIA TIOJNIOBHOW JIMHHM CEPUU
Bannmepa?
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5.63. Onpenenuth UIMHY BOJNHBI A CHEKTPAJIbHOM JIMHUHU
aTOMapHOro BOAOPOAA, YAaCTOTa KOTOPOH paBHa pPa3HOCTU 4YacCTOT
cremylommx JAByX JmHUiE cepum Banbmepa: A, =486,1 HM u
A, =4102 M. Kakoil cepuM NPUHAIUIEXUT 3Ta TMHUA?

5.64. BoruuciauTh Ajil aTOMapHOro BOAOpofa:

a) JUIMHBbI BOJIH MEPBBIX Tpex JMHMIA cepum BanbMepa;

6) MUHHUMAJILHYIO pa3pelIalolyI0 COCOOHOCTL A/3A CnEKTpanib-
HOro npubopa, MPU KOTOPON BO3MOXHO paspeiluTb nepsbie N =20
nuHUt cepum banbmepa.

5.65. M3myyeHHE aTOMapHOro BOJOpOfa Magaer HOPMaJIbHO Ha
1udpakIMOHHYI0 penieTky mmpuHbl =74 mM. B HabGmomaemom
CHEKTpPe TOJI HEKOTOphIM ymIOM Jaudpakuyuu ¥ okasamacb Ha
npenesie paspeiueHust (mo kpurepuio Panes) 50-1 yvHuMA cepun
Banemepa. Haiitu 3ror yroi.

5.66. KakoMy ©2JIeMEHTy TMPUHAUICKAT BOAOPORCHONOOHBIN
CNEKTP, JUIMHBI BOJIH JIMHUI KOTOPOIO B YETBIPE pa3a KOpO4E, YEM
y aToMapHOro popopoga?

5.67. CKONBbKO CIEKTpaJlbHbIX NUHMI OyleT MUCIyCKarb aTomap-
HbIA BONOpPOA, KOTOpbIA BO3OYXAlOT Ha n-  3HEPreTUHECKU
YPOBEHbB?

5.68. Kakue NVUHUM COHEPXKUT CHEKTP MOMIOLIEHUS aTOMapHOIo
BOJIOpPOfla B AMAra3OHE AJMH BOJH OT 95,5 no 130,0 um?

5.69. Halitu XBaHTOBOE YUCIO N, COOTBETCTBYIOIILEC BO30YXKJIEH-
HOMY COCTOssHMI0O MOHa He®, ecniu npu mepexoge B OCHOBHOE
COCTOAHME 3TOT MOH HCIYCTUJI ITOCNENOBATENbHO ABa OTOHaA C
JIMHaMu BONH A, =1214 um u A, = 30,35 BMm.

5.70. Bbr4uciauTb MOCTOSIHHYIO Pun6epra R, €ciiM M3BECTHO, YTO
st moHoB He® pasHOCTb MIMH BOJIH MeX[y IOJOBHBIMU JIMHMSMM
cepuii Banbmepa u Jlalimana A A =133,7 um.

§.71. ¥ Kakoro BOAOPOROMNMOAOOHOIO HMOHa Pa3HOCTh JJIMH BOJIH
MEXAY TOJIOBHbBIMU JNUHMAMHK cepuit Banbmepa wun  Jlaiimana
A} =593 um?

5.72. Haiitu AivHy BOJHbI TOJIOBHOM JIMHMM TOM CHEKTPAJIbHOM
cepun noHOB He®, y KOTOpPOif MHTEpBan YacTOT MEXAY KpailHUMU
auHuAMH Aw =5,18 -10'% ¢,

5.73. Haiitn 3HEpPruIO CBSA3M 3MEKTPOHa B OCHOBHOM COCTOSHMH
BOJIOPOJONOAOGHBIX HOHOB, B CIIEKTPE KOTOPBIX JJIMHA BOJIHBI
TpeTbeil iuHuM cepuu Banbmepa paBHa 108,5 HM. '

5.74. DHeprusa CBSA3U 3MIEKTPOHA B OCHOBHOM COCTOSSHUU aToOMa
He pasua E,=24,65B. Haiitu 5Hepruio, HeoGXOmMMYIO [Ist
yAaneHusa oOOuX 3JIEKTPOHOB M3 3TOr0 aToMa.
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5.75. Haiitd ckOpoCTh OTONIEKTPOHOB, BLIPHIBAEMBIX 3J1EKTPO-
MarHMTHBIM M3JyYCHMEeM ¢ JUIHHOH BONHBI A = 18,0 HM u3 MOHOB
He'*, KOTOpbIE HAXOAATCS B OCHOBHOM COCTOSTHMM M MOKOATCH.

5.76. C kakoii MHHMMAJILHOW KMHETHYECKOR 3HEPrueil NONXeH
ABMraTbCs aTOM BOAOPOAa, 4YTOObI MPH HEYNPYroM J0G0BOM
COYAapEHHHM C [JPYTMM, MOKOSIL[UMCA aTOMOM BOJOpOAA OMUH M3
HUX OKasajica crnocoGHbIM ucrmyctuth ¢otoH? Mo coynapeHus oba
aTOMa HaxXOAATCS B OCHOBHOM COCTOSIHUM.

5.77. Tlokosaumiica aToM BOHOpOAAa MCIyCTUII (POTOH, COOTBET-
cTByIOUINi ronopHoil suHuu cepuu Jlaiimana. Kakyio cxopocrb
npuobpen aTtom?

5.78. B ycnoBusx Ipegbiaylieidl 3agadyd HailTH, Ha CKOJIbKO
HNPOIECHTOR 3HEPrUs MCHYIIEHHOTO (POTOHA OTIIMYAETCA OT SHEPrUK
COOTBETCTBYIOILIETO NEPEXONla B aTOME BOZOPOJA.

5.79. Iokosuumiica non He* ucnycrin pOTOH, COOTBETCTBYIOIL M
roJioBHOM nunuu cepum Jladimana. 1ot HOTOH BbipBan HOTONEK-
TPOH M3 MOKOSUIErOCs aroMa BOAOPOAA, KOTOPbIA HAXORWiCA B
OCHOBHOM coctosHuu. Haiitu cxopocTb pOTO37MEKTPOHA.

5.80. Haittu ckopocTb BO3OYXIEHHBIX aTOMOB BOAOpoO#da, €Ciu
npu HaGaofeHnu noj yrioM ¥ =45° K HanpaBJ€HHIO JABMXCHHUA
aTOMOB JUTMHA BOJIHBI IOJIOBHOH nuHuK cepuu JlaiimaHa okasanach
CMEICHHON Ha AA =0,20 HM.

5.81. CornacuHo nocryiary Bopa—3omMmepdensia npu nepuoni-
YECKOM JABIDKEHWM YacTHIbI B MOTEHIVANbHOM MOJIE JOJDKHO Bbi-

MOJIHATHCS CIEyolllee MPaBUsi0 KBaHTOBAHMA: f pdq=2nhn, rne

q 1 p — OOCOGIIEHHbLIE KOOPHMHATA M WMIYIbC, n — UEJble
yycna. Bocrnosnb3oBaBINKMCE 3TAM IPaBUJIOM, HAWTH pa3pelicHHbIE
3HaYE€HMA SHEPIUU YACTHIbI MacCbl m, KOTOpas IBUXKETCH:

a) B OJHOMECPHOH TIPAMOYIONBHOW NOTEHLUMAIBHON  sIMe
mupuHbl I ¢ 6eCKOHEYHO BBICOKMMM CTEHKaMu;

6) NO OKpYXXHOCTU paauyca r;

B) B OJHOMEPHOM IMOTEHUUAILHOM nojie U =ax2/2, rme o -—
NIOJIOKUTENIBHAA TOCTOSIHHAS,

r) IO KpYroBoili op6ute B MoJie, IJ€ MOTCHIMAJIbHASA JHEPrus

yactunbl U=-oafr 1 ¢ — NOJOXHTENbHAsA MOCTOSHHAA.

5.82. Haiitu ¢ yderoM f[BIKEHUSI sjjpa aToMa BOAOPOXa
BbIpa)KeHUs [JI SHEPrUM CBA3M 3JIEKTPOHA B OCHOBHOM COCTOSSHUU
U s nocrossHHoit Punpbepra. Ha CKOJNBKO MPOIEHTOB OTIMYAIOTCSA
SHeprusa U nocrosinHas PunGepra, nonydexuble 6e3 ydera ABVKECHUS
filpa, OT COOTBETCTBYIOLIMX YTOYHEHHBIX 3HAYEHUH 3TUX BEIW4YUH?

§.83. Haiitu [u18 aTOMOB JIETKOTO M TSKEJIONO BOAOPOAA H n
D) pasnocts: ’

a) SHEpruit CBA3M WX 3JIEKTPOHOB B OCHOBHOM COCTOSTHUM;

6) AnMH BOJNH rOJIOBHBIX JIMHMI cepuu Banbmepa.
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5.84. OrpepestuTb I ME30aTOMa BOJOPOXa (B KOTOPOM BMECTO
SIEKTPOHA [IBMXKETCS ME30H, MMEIOHIMIA TOT XE 3apsj, HO MaccCy B
207 pa3 GonbllLyIo):

a) pacCTOSIHHE MEXHY ME30HOM M ARPOM (IPOTOHOM) B
OCHOBHOM COCTOSAHUM;

6) SHEpPruIo CBA3M B OCHOBHOM COCTOSIHUM,

B) JUIMHY BOJIHBI TOJIOBHOH nuHUM cepun banbmepa.

5.85. BeruucnuTh AN MO3UTPOHUR (CHCTEMbI M3 3JIEKTPOHA M
MO3UTPOHA, NBIKYLLMXCSA BOKPYT OGIIErO LIEHTPa Macc):

a) pacCTOSTHUE MEXIY 4YaCTMIlaMU B OCHOBHOM COCTOSIHMM;

6) SHEPruI0 CBA3M B OCHOBHOM COCTOSIHUM;

B) JUIMHY BOJIHBI TOJIOBHO#R jiMHMM cepun Banbmepa.

5.3. BonuoBble cBOliCTBa YacTHH

® JleGpoilieBcKass [JJMHA BOJIHBI YAaCTHLbI C UMHOYJILCOM P:

A=2nh/p. (53a)

® CooTHollEHHE HEOTIPeecHHOCTEN:

Ax-Ap 3 h. (536)

® Bpemennoe M cTauMoHapHoe ypasHenus IIIpéunrepa:

.5 OF bz 2 2 2m
iA—=-——VP+UY, VY+—(E-U)§=0 53
- VT E-U =0, (538)
e ¥ ~— noaHas BosHoOBas (YHKUMA, ¥ — ee KOOpAMHATHas 4YacTb, V2 —
onepatop Jlannaca, E m U — nonHas M MoOTeHUMaIbHas SHEpruM 4YacTuupl. B

Cfbepl/l‘lCCKMX KoopAHHaTax

V2=.iz_+.2_i+_l___a_ sinﬂ_a.. +;i (5.3]")
ar? ror rlging 90 o r?sin?® 9¢?
® Cpenee 3HaueHMe BEIMYMHBI ¢, 3ABUCALLEH OT KOOPAMHAT:
@=[ql¥ldv, 63n)
Mme § — HopMUpOBaHHas BOJHOBas (yHkuusa, dV — aneMeHT 06beMa.
® KoahnuueHT npo3padHOCTH MOTEHUUANLHOTO Gapbepd U(x):
2 zn
Dsexp| -2 [VZm(U-Eydx|, G3e)
*

e x; U X, — KOOPAWHATBHI TOYEK, MeXAy KoTtopbiMu U>E.
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5.86. Boruncnuth [elpoitieBckue IJIMHBLI  BOJIH - 3JIEKTPOHA,
[POTOHA M aTOMa YypaHa C KMHEeTH4YecKoi sHepruei 100 3B.

5.87. YacTniia ABMKETCS CIEBA B OJHOMEP- -

HOM [OTCHIMAJILHOM [II0JIE, NOKa3aHHOM Ha _
puc. 5.2. JleBee Oapbepa, BbLICOTA KOTOpPOIo [
U =15 3B, ku"erwyeckasg 3HEPrusi 4YacCTHILbI
K=203B. Kak U BO CKOJIBKO pa3 M3MEHUTCHA
nebpoiisieBckasi JAJIMHA BOJIHBI YACTMIBI IIPH Puc. 5.2
nepexosie 4yepe3 Gapbep?

5.88. Haiitu neGpoiisieBCKYI0 NJIMHY BOJIHbI HPOTOHOB, €CIU NpHU
[orajgaHuy B TONEPEYHOE MArHUTHOE II0JI€ € WHIYKIMENR
B =1,00 xI'c panuyc KpUBHU3HBI MX TPAEKTOPUM p =23 MM.

5.89. Kakyio sHeprui0 HeOOXOAMMO [OIIOJIHUTENBHO COOGLIUTL
3J1EKTPOHY, YTOGBI ero AeGpoiinieBcKasd UIMHA BOJIHLI YMEHbIIMIACh
or A, =100 1M g0 A, =50 nm?

5.90. Kakyio paGoty HeOGXO[UMO COBEPILUTD, YTOOBI AeOpOiIeB-
cKas [JIMHA 9JIEKTPOHA, MMEBLIEro ummyiasc p=20k3B/c (¢ —
CKOpOCTB CBETa), craja paBHOit A =100 nm?

5.91. HetitTpon ¢ kuHeTn4eckoil sHeprueit K =25 5B nasneraer Ha
MTOKOSIIIUICA REHTPOH (AP0 TSKETIOTO Bogopona). Haittu ne6poii-
JIEBCKHE AJIMHBI BOJIH O0OCMX YAaCTHI[ B CHCTEME MX LEHTpa Macc.

5.92, JIBe OAMHAKOBLIC HEPEISTUBUCTCKME YaCTULbl ABIKYTCA
HEPIIEHANKYIISIPHO APYT APYTy ¢ 1eOpoilieBCKUMU AJIMHAMU BOJIH A,

u A,. Haiitu neGpOAneBCKyI0 UIMHY BOJIHBI KaKMION YacTUIBLI B
CHCTEME MX LEHTpa Macc.

5.93. Ilony4uTh BbIpakeHUE AJjisi NeOpOHIIEBCKON JUIMHBI BOJIHBI
A DPENATUBUCTCKOM YacCTHIBI MacChl m C KUHETUYECKON >Heprueit
K. TIpn kakux 3HadeHUs1x K MOrpeuIHOCTb B OMNPEACTEHUU A 110
HEPENATUBUCTCKON opmyne He mnpesbliaer 1% Ui 32JEKTPOHA,
NpoToHa?

5.94. TIpu xakOM 3HA4YEHUU KUHETUYECKOW 3Hepruu Aebpoiines-

CKasl [JIMHA BOJIHBI 3JIEKTPOHA paBHA €ro KOMIITOHOBCKOM pJIMHe
BOJIHBI?

5.95. Haittu pAeGpoiJIEeBCKYIO JIJIMHY BOJIHbI PENATUBUCTCKUX
3JIEKTPOHOB, MOAJETAIOUIMX K AHTHUKATOAY PEHTIEHOBCKO TpyOKu,
€CNM  NIMHA  BOJIHBI  KOPOTKOBOJIHOBOII  IPaHMilbl  CIUIOLLHOIO

PEHTTEHOBCKOrO crekrpa A_=10,0 M.

5.96. ITapannenbHBIi MOTOK MOHOSHEPIETUYECKHX 3JIEKTPOHOB
NajaeT HOpMaJlbHO Ha AuadparMy ¢ Y3KOil NPSMOYTOJIbHOM IIENbIO
mmpuHbl b =1,0 MkM. OnpenenuTb CKOPOCTb ITUX JIEKTPOHOB, €CIIH
Ha 3kpaHe, OTCTOSILIIEM OT LUENM Ha paccrosinve I =50 cM, mupuHa
HEHTPaNbHOIO AMEPPaKIMOHHOIO MaKcumyMa Ax =0,36 Mmm.
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5.97. TlapannenbHblil NIOTOK 37IEKTPOHOB, YCKOPEHHBIX Pa3HOCTHIO
notenumanos U =25 B, nagaer HopManbHO Ha guadparMmy ¢ AByMs
Y3KMMHM  LIEJISIMHM, PacCTosiHMe Mexay Kotopbimu  d =50 MKM.
Onpenenurb pacCTOAHME MEXIY COCEHUMM  MaKCHMyMaMu
audpakMOHHON KapTHUHBI Ha 3KpaHe, PacloyioKEHHOM Ha paccrost-
auu =100 cM OoT enei.

5.98. Y3kuil ny40K MOHOJHEPreTUYECKUX JIEKTPOHOB MajfacT Mnoj
YIJIOM CKOJbXeHusi © =30° Ha rpaHb MOHOKpHCTaAJIa aJlOMHHMSL.
PaccTrosiHEe MEXHY COCECAHHMMU KPUCTANIUYECKMMH I[IJIOCKOCTAMU,
napajuieNibHbIMK  3TOil TpaHM MoHOkpucrayuia, d =020 um. Ilpu
yCKOpAWLIeM HanpsikeHun U, Habmoaamm MakCMMyM 3epKaJibHOro
orpaxkenusa. Hailtu U, ecnu cregyomuii MaKCMMYM 3€pKaJIbHOIO
OTpaXXKEHUS BO3HUKAJI IPU YBEJIMYECHHMM YCKOPAIOLIETO HAMPSKEHUS
B n =225 pa3sa.

5.99. Y3kuii Ny4OK MOHO3HEPreTHYECKUX 3NEKTPOHOB [1ajact
HOPMAaJIBHO Ha NOBEPXHOCTb MOHOKpMCTallIa HUKeNA. B Hamnpasie-
HUM, COCTaBJISAIOIIEM yrosm @ =55° ¢ HOpPMaNbI0 K MOBEPXHOCTH,
HaONIOAETCSI MAKCHUMYM OTPaKEHMs1 YETBEPTOrO MNOpsiika Mpu
3Hepruu  IeKTpOoHOB K =180 3B. BbIMuciuTe COOTBETCTBYIOLLEE
MEXIUIOCKOCTHOE PACCTOSAHUE,

5.100. ¥3kuii ITy4yOK 3IJIEKTPOHOB ¢ KUHETHYECKOH 3Hepruei
K =10 k3B npoxoauTt 4Yepes YOJIUKPUCTAIUIMUYECKYIO aJIIOMUHMERYIO
onpry, obpasys Ha DSKpahe CHCTEMY AUPPAKIMOHHBLIX KOJIEIL.
BoryucauTb MEXNNOCKOCTHOE PACCTOAHME, COOTBETCTBYIOLLEE OTPaXe-
HHUIO TPETHETO IMMOPSAKA OT HEKOTOPOH CHCTEMBI KPUCTATUIUYECKUX
IJIOCKOCTEH, €ciiu eMy oTBedaeT MudpakIROHHOE KOJIbIO JUaMETpa
D =320 cm. Paccrosinye Mexay 3kpaHoMmM M ¢onbroit I=10,0 cMm.

5.101. ITy4ox 371€KTPOHOB, YCKOPEHHBIX Pa3HOCTHIO MOTEHIIHMAJIOB
U, nagaer Ha IOBEPXHOCTb METajNa, BHYTPEHHUIl mMoTeHUMan
Koroporo U, =15 B. Haiitu:

a) MnokaszaTeJb NpPeJIOMJIEHMsI MeTajla Ui 3JIEKTPOHOB,
YCKOPEHHDLIX Pa3sHOCTBIO noreHuuanos U =150 B;

6) orHomenue U/U,, npu KOTOPOM MOKa3aTesib MPEIOMIIEHUS
oTIMYyaeTcst OT eXNHMUbl HE Gonee yem Ha 1N =1,0%.

5.102. Hactuna Maccbl #m HaXOMUTCS B OJHOMEPHOM NpsAMOY-
TOJILHOM MOTEHUMANbHON AMe C OECKOHEYHO BBLICOKAMU CTEHKaMMU.
IMnpuna smor 1. HaiiTh BO3MOXHbIE 3HAYEHMS SHEPTMM YacTHLbI,
M€ B BUAY YTO PpEANU3YIOTCA JHUIb TaKHe COCTOAHUA €€
ABVDKEHUS, A KOTOPBIX B MpEAeNnax JaHHOU sIMbI YKJIAfbIBAETCS
LEeNI0e YKUCII0 NeOpOMHIIEBCKUX TOMYBOJIH,

5.103. utepnpeTpoBaTh KBaHTOBbiE€ YCIIOBUsi BOpa Ha ocHOBE
BOJIHOBBIX TPENCTAaBJICHUI: MOKa3aTb, YTO O3JEKTPOH B aTOME
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BOJIOPOAA MOKET -ABUraThCsl TOJBKO 110 TEM KPYroBbiM OpOuTam, Ha
KOTOPBIX YKJIA[bIBAETCS LIEJIOE YUCIIO [AeOpOiIEBCKMX BOJIH.

5.104. Ouenurh HaMMeEHbIIME OMIKUOKM, C KOTOPbIMM MOXHO
OINPENENIUTh CKOPOCTh JIEKTPOHA, NMPOTOHA M IIAapuKa MacChi 1 Mr,
ecJIM KOOpAMHATBhl YacTHl, ¥ LEHTpPa UIapyMKa YCTaHOBJEHBI C
HEOMNPEAEJICHHOCTBIO 1 MKM.

5.105. OueHuTh ¢ MOMOUILIO COOTHOLLUEHUSA HeonpeueneHHOCTeu
HEONPENEIEHHOCTh CKOPOCTH JIEKTPOHA B aTOME BOAOPOJIa, fonaras
pasmep atoma [=0,10 HM. CpaBHUTb IOJIy4EHHYIO BEJIMYUHY CO
CKOPOCTBIO 3JIEKTPOHA Ha MepBOii GOpOBCKOIl opbure AaHHOrO
aToma,

5.106. IToka3aTh, YTO JAJA YaCTUIbI, HEOMPEAEIEHHOCTb MECTONO-
JIOXKEHUsT KOTOpoil Ax=A[2m, rne A — ee pAebpoiijieBCcKasd [IMHa
BOJIHBI, HEOIIPEENIEHHOCTb CKOPOCTH pPaBHA MO NOPSAKY BENMYUHDI
caMOil CKOPOCTM YaCTULbI.

5.107. CsoGomHBIiA 3MEKTPOH B MOMEHT ¢=0 JOKaIW30BaH B
ob6nmact Ax, =0,10 HM (TOpAROK pa3mepa atoma). OUEHUTH LIMPUHY

0o6acTH JIOKAJIM3alMM 3TOr0 37MEKTPOHa cmycts t=1 c.

5.108. OLeHUTL C MOMOLIBIO COOTHOLIEHUS HEOIPENENECHHOCTEM
MHMHHMAaJbHYI0 KHHETUYECKYIO SHEPTHIO MTEKTPOHA, JIOKAJIU30BaHHOTO
B obnactu pasmepoM [ =0,20 HM.

5.109. J1eKTPOH C KWHETUHECKOM JHepruei K = 4 3B j10Kanu30BaH
B obnactu pasmepom I =1 MkM. O1eHUTD C NMOMOILIBIO COOTHOLIE-
HUSI HEOIpeeJeHHOCTeNl OTHOCHUTENBLHYIO HEOIPEEIEHHOCTh €ro
CKOPOCTH.

5.110. DnekTpoH HaxOOMTCA B OJHOMEPHOW HNPSIMOYTOJIBLHOM
MOTEHIMAJIbHOM siMe ¢ GECKOHEYHO BbiCOKMMHU creHkamu. Hlupuna
AMbl !. OLEHUTb C MOMOLIBIO COOTHOIIEHUsI HEONpENeIEHHOCTE
CUJIy JaBJIEHUSI 3JIEKTPOHA HA CTEHKU 3TOIl SIMbI NPYU MUHUMAJIBHO
BO3MOXHOH €ro 3Hepruu.

5.111. Cnen my4yka 3JIEKTPOHOB Ha 3KpaHE 3JIEKTPOHHO-TIY4EBOIA
TpyOku unmeer nauamerp d=0,5 MM. PaccrosHue OT 3JIEKTPOHHOM
Oyliku A0 3kpaHa =20 cMm, yckopswulee HanpskeHue U =10 xB.
OneHuts ¢ mnoMoIbIO coOTHOIIeHus (5.36) HeonpeaeeHHOCTh
KOOpAMHATBI JIEKTPOHAa Ha 3KpaHe,

5.112. Yactuia Maccel m J[BUXKETCs B OMHOMEPHOM MHOTEHI{AAaIb-
HoM none U=xx?%[2 (rapMOHUYECKMIt ocuyuisiTopa). OueHuTh C
NOMOIILIO  COOTHOLMEHUS  HEOMPENEJIEHHOCTE  MUHUMAaJIbHO
BOSMOXHYIO SHEPIMIO YACTHIbl B TAKOM IIOJIE,

5.113. OueHUTh C MOMOLIBLI0 COOTHOLLEHUS HEOIPENEIEHHOCTEN
MUHMMaJIbHO BO3MOXHYIO 3HEPIUIO 3JIEKTPOHA B aTOMEe BOZOpoOAa
1 coorBercTBytomiee 3¢ PEKTHBHOE PACCTOSHUE €ro OT sifipa.

v
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5.114. ITapaynesnibHbLIA MMYy4OK aTOMOB BOJOPOJA €O CKOPOCTBHIO
v =600 M/c majaeT HOPMAJILHO HA Y3KYI0 1IElb, 3a KOTOPOW Ha
paccrosinu I=10M pacnosnoxeH 3kpaH. OUEHUTH C IOMOLIBIO
COOTHOLIIEHUST HEONPENENEeHHOCTE! IUIUPUHY b HIeju, NPU KOTOPOM
IIMpUHa M300paxkeHusl ee Ha 3KpaHe OyjieT MUHUMAJbHOM.

5.115. Pynkuua  pacnpenesieHusi  BeposATHOCTEM — 3HaYeHMid
HEKOTOPOI BenMUYMHbI x nmeeT Bug f=Ax npu 0<xga. BHe 3TOro
uHTepBana f=0. 3gecb A M a — nocrosHHble, CyurTad, 410 @
3afaHo, HANUTH:

a) 3HayeHue QyHKUMM f npu x=a;

6) cpequMe 3HAYEHUs X U X°.

5.116. PacnipeneneHne BEPOATHOCTCH HEKOTOPOM BENUYMHBI X

onuceiBaetcss yHkuumeit f(x) woyx B untepsane (0,a). Bue sToro
uHTepBana f=0, Haitu:
a) HamboJjiee BEPOSATHOE M CPEJIHEE 3HAYEHUS X,

6) BeposiTHOCTHL HaxoXjaenust x B uHreppane (0,a/2).
5.117. PacripefiesieHne  BEPOSITHOCTE  3HAYEHMIA  HEKOTOPOId

BENWYUHBI X onucbiBaerca cyukuueil f=Ax(a-x) npu O<x<a.
Bue storo umHTepBana f=0. 3mech A U a — nocrosiHHble. Cyuras,
4YTO a 3aJaHO0, HAWUTH:

a) HauboJiee BEPOSATHOE 3HAYEHME X U COOTBETCTBYIOILEE €MY
sHayeHue GyHKIMU f;

6) cpenue 3HA4YEHMA X U X2,
5.118. IIMOTHOCTL BEPOATHOCTU pacnpefeseHust dYacTui, I0

IUIOCKOCTH 3aBUCUT OT PACCTOSIHUSL 7 10 TOYKU O Kak f(r) =A (1 -r/a)
M™% ecnm r<a, u f(r)=0, ecniu r>a. 3nechb a 3agaHO, A —
HEKOTOpasi HEU3BECTHasi NMOCTOsiHHas. HaiiTu:
a) Haubosee BEPOSITHOC PACCTOSHHE Tep YACTUL[ OT TOYKH O
6) MOCTOSIHHYIO A;
B) cpeliHee 3HAYECHUE PACCTOAHUS YacTUL, OT TOYKA O,
§.119. To xe, 4TO U B NpenbyTyLIEi 3anaue, HO f(r) =A (1 -r%/a?).
5.120. Yactuna nBUXeTCsl BOOJEL OCH X IO
_.AP  3aKoHy x=acoswt, Cumras BepPOATHOCTH
o HaxXOXAEHUS 4YacTuilbl B uHTEpBane (-a,a)
—_— 1 pPaBHOI eQMHMIIE, HAKTM 3aBUCUMOCTH OT X

4 IUIOTHOCTH BepositHoctn dP[/dx, tne dP -
BEPOSAITHOCTbL HAXOXIEHMA YacTULbI B MHTEPBA-
ne (x,x+dx).

5.121. TIOTOK 3JIEKTPOHOB IafiaeT Ha 3KpaH

Puc. 5.3 ¢ maeyms wensmu I u 2 (puc. 5.3). B Touke P
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pacIoJIOXKEHO BXOJHOE OTBEPCTHE CYETHMKA, MYCTb Y, — aMIUIMTYyAa
BOJIHBI, TIPOLIE/IIEH uepe3 1ienb I u gocTUrmieil Touyknm P, a ,
— TO €, HO B CJrydae OTKpbITOii miemu 2. OrHomenue §,/¢, =7 =3.0.
Eciiu OTKpbITa TONBLKO 1IENb I, TO cyeryuk perucrpupyer N, =100
JIEKTPOHOB B CeKYHAY. CKOJIbKO 3JIEKTPOHOB €XeCEKyHAHO Oyner

pEermcTpupoOBaTh CUYETYHUK, ECIH:
a) OTKpbITA TOJIbKO LLETH 2;

6) OTKpBITHI 0Ge Lienu u B TOYKe P Habnropaercss MHTEPPEPEH-
UMOHHbIA MaKCHMYM;

B) TO €, HO B TOYKE P — MUHUMYM?
5.122, B MomeHT ¢ =0 BOnMHOBass (QYHKUHA HEKOTOPOH YacTHIbl

numeer Bup ¢ =Aexp(-x2/40% +ikx). M300pa3suTh NpPUMEPHBI BHJ
3aBACHUMOCTEM:

a) JefcTBUTENBHOM yactu ¢ oOT x; 6) |¢[* or x.

5.123. HailTmu 4yacTHOE pelieHue BpPEMEHHOIO  ypaBHEHUsA

IIpénunrepa ajisi CBOGOMHO MBMXKYLIEHCA 4YacTMLbl MAacCbl  m.
5.124. D7neKTpOH HAXOJAUTCA B OAHOMEPHON IPsAMOYIOJILHOM

IMOTEHIIUAJILHOM siMe€ ¢ abCOJIIOTHO HENPOHUILLAEMBIMU CTEHKAMMU.

HaiiTu mIupuHy AMBI, €ClIM Pa3HOCTh SHEPIrUU MEXAY YPOBHAMM C

n,=2 um ny,=3 cocraenser AE =030 3B.

5.125. Yactuna HaxOQuTCss B OCHOBHOM COCTOSIHUM B OJ{HOMEp-
HOI MpPsIMOYIOJIbHOM MOTEHI[MAJIbHON siMe 1UUPUHBLL [ ¢ aGCONIOTHO
HernpoHunaeMbiMu creikamn (0<x<[). Halitm BEpOATHOCTH
npeGblBaHUsi YacTullbl B obnactu 1f3<x<2l/3,

5.126. Hacruiia maccbl m HaxXOAUTCS B OJIHOMEPHOI NpsAMOY-
TONIBHON MOTEHIHAIBHON siMe ¢ OECKOHEYHO BBICOKMMM CTECHKAMM.
ITnOTHOCTH BEPOSITHOCTM MECTOHAXOXAEHUs Yyactuibl P oo (1 -cosax),

e & — 3aja”HHas IIOCTOsiHHas, X — PaCCTOSIHME OT OJHOTO Kpasi
AMbl. HaliTu 3HEpruio yacruibl B 3TOM CTallMOHAPHOM COCTOSIHUM.

5.127. YacTtuma Maccbl m HaxOAMTC B OCHOBHOM COCTOSHUM B
OHOMEPHOM IPAMOYIOJIBHOI IOTEHUMAIBbHONK siMe ¢ OECKOHEYHO
BBICOKMMU CT€HKamu. IIpy 3TOM MakCMMaJIbHOE 3HAYEHUE MIIOTHOC-
T BEPOSATHOCTM MECTOHAXOXJEHUs 4acTULkl B sMe paBHO P, .
Haiitn mwmpuny ! smbi u sHepruio E  9acCTuibl B JIaHHOM
COCTOSAHUU.

5.128. Yactuna Maccel m HaXOQUTCA B OCHOBHOM COCTOSSHUM B
OJHOMEPHOI NpsAMOYIOJILHO MNOTEHIMANILHOK siMe ¢ GeCKOHEUHO
BbicOkmMu creHkamu. IIpm 3TOM NpoCTpaHCTBEHHasi MPOM3BOIHAS
BONTHOBO#M (yHKIMM Yy Kpass siMbl |0¢[dx|=a. Haiitu suepruio E
JaCTULBLI B JAHHOM COCTOSIHHH.
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5.129. Yacruua HaXOZUTCI B OJHOMEPHOH MPAMOYTOJBHOIM
NOTEHIUAJIBHOK siMe ¢ GECKOHEYHO BbICOKUMM cTeHKamM. Inpuna
ambl !. HaiiTu HOpMHMpPOBaHHbIE BOJIHOBblE (PYHKIMM CTalMOHap-
HbIX COCTOSIHMII YacTHlbl, B3sIB Ha4aJi0 OTCYETa KOOPAMHATHI X B
cepeiuHE SMBI.

5.130. DnekTpOH HAaXOAMTCA B OJHOMEPHON MPSIMOYIOJIbHOM
NOTEHLMAJILHOM sIME ¢ 6ECKOHEYHO BbICOKUMU cTeHKamH. Illupuna
sIMbl TakOBa, YTO SHEPreTUYECKHE YPOBHU PaCIIOJIOKEHbI BECbMa
1otHo. HaiiTy nnotHocTh ypoBHeil dN[dE, T.. MX YHUCIO Ha
€NMHUYHbIA WHTEPBaJl SHEPruM, B 3aBUCUMOCTA OT E. Bohrymcnutb
dN[dE pns E=1,0 3B, ecniu =10 cm.

5.131. Yactuma maccel m HaxOAUTCA B J[ABYMEDHOW mnpsAMOY-
TONbHOM MOTEHLMAJILHONH sAMe ¢ abCOJIOTHO HENPOHULAEMbIMU
crenkamu. Haiitu:

a) BO3MOXHbIE 3HAYEHUS IHEPIUM YaCTULlbl, €CTIU CTOPOHBI AMbI
paBHbl I u l;

6) 3HayYeHUs SHEPrMM 4YacCTUIlbl Ha IEPBbIX YETBIPEX YPOBHAX,
ecyin siMa KBaJipaTHasi CO CTOPOHOM [ .

5132, Yactuua HaxOguUTCA B [JABYMEPHOH INPAMOYIOJIbHOM
NOTEHIMAJIBHOI siIME ¢ abCOJIIOTHO HENPOHULIAEMBIMM CTEHKaMU
(0<x<a, O0<y<b). OupenenuTp BEPOSITHOCTb HAXOXAECHUSA YaCTHULIbI
¢ HaMMeEHbLE 3Heprueit B obnactu O<x<af3.

5.133. Yacruia Maccbl m HaXOAuTCs B TPEXMEPHOU KyOudeckoi
NOTCHUMANIBHON siMe ¢ abCOJIIOTHO HEMPOHMILAEMBIMM CTEHKAMU.
Pebpo kyba paBHo a. Haiitu:

a) cOOCTBEHHbIE 3HAYEHUS SHEPTUM YaCTULbI;

6) pa3HOCTb 3Hepruit 3-rc u 4-ro ypoBHEN;

B) 3HEPIHI0 6-T0 YPOBHSI U COOTBETCTBYWOLLIEE €MY YMCIIO
COCTOSAAHMI (KPAaTHOCTb BBIPOXKIEHUA).

5.134. Ilokasath € TIOMOLUBK YpaBHEHUs
IIpénunrepa, YT0 B TOYKE, IJI€ MOTEHUMAIbHAs

T 3Heprua dYactuubl U(x) UMEET KOHEYHbI pas-
" pbIB, BOJTHOBasi (PYHKIIMS OCTAETCA IVIAJIKOW, T.e.
Yo €€ mepBas IPOU3BOAHAs [0 KOOp/AMHATE Herpe-

<

7 IPI7 /74477474
™

v pbIBHA,

0 ! T 5.135. YacTtuia mMaccbl m HaXOQUTCA B OHO-
Prc. 5.4 MEpPHOM MNOTEeHUUAIBHOM none U(x), BUA KOTOpO-
HC. O,

TO 1oka3zaH Ha puc. 54, rne U (0)= oo, Haifru;
a) ypaBHEHHE, OIPENENAIOIIEE BO3MOXHbIE 3HAYECHUS SHEPIUM
yactulbl B obsiactu E < U,; NpUBECTU 3TO ypaBHEHHE K BUJIY

sinkl = +kI\[h*[2mI*U,, e k=y2mE/h.
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110Ka3aTh ¢ NOMOLIBIO IPaPUYECKOro pelIeHuss JaHHOIo0 ypaBHEHHUA,
YTO BO3MOXKHBIE 3HAYEHUSA SHEPTUM YacCTHLbI 06pasyoT AUCKPETHbIN
CIIEKTD;

6) MUHMMaJbHOE 3HayeHWe Benu4uHbl [2U,, 1Npu KOTOPOM
MOSIBJISAETCA MNEPBbIA SHEPreTMYECKMii yposeHb B obnactu E<U,.

TIpy KakOM MHHHUMAJIBLHOM 3HayeHun [2 U, mnossiserca n-i
YPOBEHB?

5.136. Bocnonb30BaBLIMCh PELICHUEM TIpEAbIOYNIEH 3ajna4i,
ONpeNeIuTh BEPOATHOCTb HAXOXAEHUS YacTUIbl C 3JHEprue
E=U,/2 B obnactu x>I, ecnu 1*Uy=(3n/4)2h%m.

5137. Yactuiia macchl m HaxOXUTCA
B OAHOMEPHON MOTEHUUATILHOH SIME e — ]
(puc. 5.5) B ocHOBHOM cocrosiHuu. Haii-
TH SHEPIrHI0 OCHOBHOTO COCTOSIHHMSA, €CIIH
Ha Kpasix sAMbl Y -DYHKIHUsS BIBOEC MEHb-
1I¢, YeM B CEpEUHE SAMBI, h -2

5.138. HaiiTu BO3MOXHBIC 3HAYCHUSA
3HEPrHM YaCTMIBI Macchl m, Haxond- |
meitics B chepuHeCcKU-CHMMETPUYHOM ¢
MOTECHIMANIbHON sime U(r) =0 nipu r<r, |

u U(ry) =00, s Cilydasi, KOTJia JBHOKE-

HHE 4YacCTHI(bI ONHUCBHIBAETCS BOJIHOBOW Puc. 5.5
¢dyskuueir ¢ (r), 3aBUCAILEH TONBKO OT
Paguycar.

Y ka3anuwue IIpn pewenun ypasueduss Lpénunrepa

BOCIIOJNIL30BAaThCs TIOACTAHOBKOMU Y (r) =x(r)/r.
5.139. Imes B BUY YCJOBHMA NpeAbigylieid 3agayn, HalTu:
a) HOPMHpPOBaHHBbIE COOCTBEHHbIE (PYHKIMH YaCTUIBI B COCTOsA-

HUAX, Tae Y(r) 3aBUCHUT TOJIBKO OT r;

6) m11 OCHOBHOTO COCTOSIHMS 4YacTHIlbl HanGoJsiee BEPOATHOE
3Ha4YeHUE I, a TAKKE BEPOATHOCTD HAXOXIECHHA YacTULbI B
obnacTu r<r,,.

: Bep

5.140. Yactuua Maccbl m HaxogUTCA B CPepUHECKU-CUMMETPUY-
HOIA nm;uunaﬂbﬂoifl ame U(r)=0 npu r<r, n U(r)=U;, npu
r>7,.

a) Haiitu ¢ nmomouibio mnoacraHoBku §(r) = x(r)/r ypaBHeHME,
onpejenamoLice cOGCTBEHHbIE 3HAYECHUA 3Heprud E yacTHUbI npu
E<U,, xorna ABMXKEHUE ONMCHIBAETCA BONHOBOH (yHKumelr ¢ (r),

3aBucAIEl TOJBKO OT r. IIpuBecTH 3TO ypaBHEHHE K BHIY

sinkr, =.¢kr0\/h2/2mr:Uo, me k=y{2mE/h.
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6) OnpenenuTh 3HAYEHUE BEJIMYMHBI r: U,, mnpu KOTOpOM
NOABJAETCA NEPBBIA YPOBEHb.

5.141. BonuoBasa ¢yHKIMsI 4acCTHULbI MacChl M IJIsL OCHOBHOTO
COCTOAHMSI B OJHOMEPHOM IOTEHIMaNbHOM moste U(x) =kx?[2
umeer Bug Y(x) =Aexp(-ax?), me A U & — HEKOTOPBIE MOCTOSIH-
Hele. Haiitu ¢ momompio ypasHeHusi IIpénuHrepa MOCTOSAHHYIO o
M 5Heprui0 E YacTULBI B 3TOM COCTOSHHM.

5.142, Yactuna Maccbl m HaxOAUTCA B OXHOMCPHOM ITOTCHIIU-
anbHOM nosne U(x) B cTallMOHAPHOM COCTOSAHUHU Y (X) =Aexp (-ax?),
me A u &« — nocrossHHbie (¢>0). Haiity sHepruio E yacTuubl U
Bug U(x), ecnu U(0) =0.

5.143. DyekTpOH aToMa BOAOPOHAAa HaxXOOMTCsI B COCTOSTHMH,
ONMCHIBAEMOM BOJIHOBO#M ¢yHkuueir y(r) =Aexp(-r/r), tne A n
r, — HEKOTOpble MOCTosiHHbie. HailTn 3naveHus:

a) HOpPMHPOBOYHOro Ko3gduumeHTa A4;

6) sHepruu E o3yexkTpoHa M r; (C MOMOUIBIO YpaBHEHUs
Ilpénunrepa).

5.144. Onpepenutb 3HEPTUI0 JJIEKTPOHA aToMa BOAOpOJAa B
COCTOSTHUM, s KOTOpPOrO BOJIHOBasA (YHKUMA WMMEET BUJ
Yy(r)=A(1+ar)e™, e A, a ¥ &« — HEKOTOpbIE NOCTOAHHBIE.

- §145. B OCHOBHOM COCTOSIHUM aTOMa BOJOpPOAa BOJHOBas
¢ynkuus snekrpoHa Y(r) =Aexp(-r/r,), rme A — TNOCTOAHHAA,
r, — nepsblii 60poBckuit paguyc. Haiiru:

a) HauboJiee BEPOSATHOE PACCTOSIHUE T,,, MEXIY 3JIEKTPOHOM U
SAAPOM;

6) BEPOSITHOCTb HAXOXJCHMs IJIEKTPOHA B OONacCTM r<r,..

5.146. HaiiTm pJiAa 3J7IeKTpOHaA aToMa BOJAOpOia B OCHOBHOM
cocrossHuu Y (r) =Aexp (-r/r,) OTHOLICHHE CPEJHETO PACCTOSHUA OT
anpa (r) x HanGosyiee BEpOATHOMY r,,..

5.147. JDnexTpOH B aTOME€ BOAOPOJA HAXOMUTCI B OCHOBHOM
cocrogHun Y(r)=Ae™’, rme A U « — nocrosHHble. OnpenenanuTb

BEPOSITHOCTbD HAXOXIACHUA ITON0 3JICKTPOHA BHE KIaCCUYECCKUX
rpaHUl] 10Jid.

5.148. CocroAaHue 1s-37IEKTpOHA aTOMa BOIOPOJA OIUCHIBAETCSH
BOJIHOBO# (yHKIMel §(r) =Aexp(-r/r,), rie A — HOPMHMPOBOYHBIH
ko3¢pdunuenT, rae r; — mnepsbiii 60poBckuii pagmyc. Haiitm mos
3TOT0 COCTOSIHUSI CPEAHME 3HAYEHMS:

a) MOMYJsi KyJOHOBCKOH CHIIBI, ACACTBYIOMIENH Ha 3JIEKTPOH;

6) NMOTEHIUAJNILHOM SHEPIMM B3aMMOACHCTBUSA JNIEKTpOHA C
ANPOM. .
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5.149, 9nekTpOH aTOMa BOAOPOAA B 2p-COCTOSIHHH ONMMCHIBAETCS
BOJIHOBO# (hyHKIHe#, paguaiibHast YacTb KOTopoil R(r) ovrexp( -r{2ry),
rae r, — mepBblii GOpOBCKMit panuyc. Haiitu B 3TOM COCTOSTHMH:

a) HauboJice BEPOATHOE PaCCTOSIHME I,,, JIEKTPOHA OT SApa;

6) cpemHee paccTosiHMe {r) MEXHy 3/IEKTPOHOM H AJIPOM.

5.150. YactTuiia HaxomuTcs B CHEPUIECKU-CHMMETPHIHOM
MOTEHIMAJIbHOM II0JI€ B CTAIlMOHAPHOM COCTOSIHUM, I/ KOTOPOTO
¥(r)=(2na)Y*rte”* e a — nocrosHHas, r — PacCTOSHUE OT
neHTpa nona. Haiitu cpennee 3nauenne (7).

5151, Yactuna Macchl m HaXOAUTCA B OJHOMEPHOM IIOTEHIIU-
anpHOM mosie U(x) =xx2, roe » — MOJICKHUTENbHAA INOCTOSAHHAS.
Haiitu cpegnee 3Hauenme (U) yacTMUBl B COCTOSHMA §f =
=Aexp(-ax?), rme A U ¢ — HEU3BECTHBLIE NOCTOSIHHDIE,

5.152. Yacrunia B MOMEHT ¢t=0 HaxoguTCA B COCTOAHMUU
¥ =Aexp(-x%/a® +ikx),, Tne A u a — mnocrosHHbie. Haiitu:

a) (x); 6) (p,) — cpenHee 3HayeHME NPOEKUMH HMMILYJIbCA.

5.153. HafitTu  cpegnHuit  3JEKTPOCTATWYECKMIT  TIOTEHIMAJN,
CO3[AaBacMblif 3JIEKTPOHOM B ILIEHTPE aToMa BOAOPOAa, €CM
MEKTPOH HAXOOUTCA B OCHOBHOM COCTOAHMM Y (r) =Aexp(-r/r)),
me A — NOCTOsiHHasA, r, — NEPBBIA GOpOBCKUi pajuyc.

5.154. Yactuupl ¢ Maccoit m m 3Heprueif E JBHXYTCS CJIEBa Ha
HNOTEHIMAaNbHbIA G6apbep (puc. 5.6). Haiitu:

a) xo3¢dunuenT orpaxenusa R 3roro Gapeepa mpu E>U;

6) >tddexTnBHYIO ITyOMHY IIPOHUKHOBEHUsSI 4YacTUL B 00NacTb
x>0 npu E<U,, T.e. pacCTOSHHE OT rpaHuIlbl Gapbepa /10 TOYKH,
IME€ IUIOTHOCTb BEPOSITHOCTH HAXOXJIEHUS YACTULBLI YMEHBIIAETCA
B e pas.

U Uy

A

o e 4]

B L L
Puc. 5.6 Puc. 5.7

5.155. Bocnonb3oBaBmuch Gopmynoii  (53e€), mHalitu s
IEKTpOHA ¢ 3Heprueil E BEpOSATHOCTL D I1IPOXOXEEHHSI CKBO3b

NOTEHUMaNbHbIA Gapbep, mumpmMHa KOTOporo ! M BBHICOTa U,
(puc. 5.7).
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5.156. To xe, 4T0 U B mpeabyIyLieit 3anaye, HO Gapbep umeer
BHJI, TIOKa3aHHBIA Ha puc. 58.

)

/ Uy Uy
F} = /\

L 73 [ 1\
-/ g ! Zz

Puc. 58 Puc. 59

§.157. Haittu ¢ mnomounpsio ¢opmynbt  (53€) BEPOATHOCTDb
MIPOXOXKACHUA YaCTULBI C Maccoit m u 3Heprueit E CKBO3b

noTeHManbHbii Gapbep (puc. 5.9), me U(x) = Uy(1 -x2/1?).
54. AToMBl M MOJIEKYIIBI

® Cnekrpanbuble oGosHadenms TepMoB (L), e MyALTHILIETHOCTDb
x=285+1; L, S, J — KBaHTOBble 4YHCJa,

L |01 2 3 456
(I)|S P D F G H I
9 TepMbl aTOMOB HIEJNIOYHBIX METALIOB:
T=R/(n+a), (54 a)

rie R — nocrosHHas PnpGepra, m — IM1aBHOe KBaHTOBOE 4MCJO, & — puadepros-
ckad nonpasKa.
Ha puc. 5.10 nokaszaHa cxema TEPMOB aToMa JHMTHSA.

® MexaHHYecKNE MOMEHTHI aToMa:
M, =2 J/L(L+1), aHanormuHo M; u M,. (5406)

® IIpasuna Xysaa:

1) HauMeHblIag PHEPrHA Y TepMa ¢ MaKCHMAJIbHLIM 3HaYe€HHEM § NpH RaHHOM
SNEKTPOHHON KOHUIypaLNM ¥ MAKCUMAJILHO BOIMOXHLIM NPH 3TOM S, 3HAYEHHH
KBaHTOBOIO uncjaa L;

2) pan  ocHoBHOro (Hopmanbuoro) TepMa J=|L-S|, ecim nomo6Gosnodxa
3aflo/iHeHa MeHee YeM HanoioBUHY, 1 J=L+S B ocraabHbiX CIyasx.

® CxeMa BO3HMKHOBEHMA PEHTICHOBCKMX CHEKTpoB (puc. 5.11).

® 3akon Mozmm ana K, -/muuii:
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OK‘=%R(Z°G)2, (548) '

rie ¢ — MONpaBKa, paBHas A/IA JIEFKHX 3/IEMEHTOB €AYHHILE. .
® MarduTHbIi MOMEHT atoMa M (hakrop (MHOXuTean) JlaHfe:
3.88+1H)-L(L~+1
= JJ+1 R == — 54r
p=gyJU+D)ps,  g-3 270+ 1) (541

rae MarHetoH Bopa pg=ehf2mc (CIC) wm ug =eh/2m (CH).

N A y/4 n
= = = 2
N I 4
Q
=73
31
AN
/ &,
L -cepus i
3
/fy é
A f S
Ko S
Q
!
K-cepus
Puc. 5.10 Puc. 5.11

® 3eemaHOBCKOE paculeryieHUE CheKTpalbHbIX JMHU# B cjaboM MarHuTHOM

noJe:
Aw =(m, g, ~mg,) By B/b. (54n)

® [Ipu wu3nydeHUM BOJL MAarHUTHOTO MOJA 3€EMAHOBCKME KOMMOHEHTHI,
0o6ycJIOBIEHHbIE NEepexofaMu m, =m,, OTCYTCTBYIOT.
® BpaularenbHas JHEprus ABYXaTOMHON MOJEKYJbI:

E,=~hBr(r+1), B=h/2I, (54e)

rme B — BpaulaTenbHas nocrosHHai (¢'), I — MOMEHT MHEpLHH.
® KoneGaTesbias SHepruisi AByXaTOMHON MOJICKYJIbI:

E, - ho(v+1P2), (5.4 %)

Me @ — colGCrBeHHas 4acroTa KoaeGaHMi MONEKY/bI.
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5.158. DHeprust CBS3M BaJICHTHONO 3JIEKTPOHA aTOMa JIUTUSA B
cocroaHuAX 28 m 2P pasHa 539 n 3,54 3B. Boiuncnutbh pundepros-
CKUE MNONpaBKu g §- U P-TepMOB ITOro aroma.

5.159. Haiitn punabeproBcKyl0 Nomnpasky jisi 3P-repMa aTtoMa
HaTpus, NEPBbI TNOTeHLMan Bo30yxjaeHust koroporo 2,10 B, a
SHEPIUs CBA3M BAJIEHTHOIO 3JIEKTPOHA B OCHOBHOM COCTOAHUM 3S
paBHa 5.14 3B.

5.160. HaifTu 3Hepruio CBA3M BaJIEHTHOIO JIEKTPOHA B OCHOBHOM
COCTOSIHMM aTOMa JIMTUS, €CJIM W3BECTHO, YTO [JIMHA BOJIHBI
TOJIOBHOM JIMHUM pe3KOi cepum A, =813 HM uM JUIMHA BOJIHBI
KOPOTKOBOJIHOBOM T'paHMIbl 3TO cepum A, =350 HM.

5.161. OnpenenuTh NIUHBI BOJIH CIEKTPAJIbHBIX JIMHUM, BO3HUKA-
IOUX TIpY Tiepexofie BO30YKACHHbIX aTOMOB JINTUS U3 COCTOAHUA3S
B OCHOBHOE cocrosinue 2S8. Puudeprosckue nonpasku aias S- m P-
tepmoB paBHbl —0,41 u —0,04.

5.162. [Inuubl BOJIH KOMIOHEHT KEJITOrO AQyOyieTa pEe30HaHCHO
JIMHUK HaTpus, o0ycnoBneHHON nepexogom 3P - 3§, pasHbl 589,00
u 589,56 um. HaiiTu BenuuuHy pacuierieHusa 3P -tepma B 3B.

5.163. T'onopHast JIMHMA PE3KOil CEpUM  aTOMapHOIO LE3Us
npeacrapisger coboi nybsier ¢ anuHaMu BonH 13588 u 1469,5 Hm.

Haiitu wuHTEpBasibl B YacTOTax (w,ch MEXY KOMIIOHEHTaMU
IpYyrux JIMHUK 3TOW Cepuu.

5.164. Bbinucath CHeKTpaibHbie 0603HAYEHUsT TEPMOB aTOMa
BOJIOpOJia, JIEKTPOH KOTOPOrO HAaXOJMUTCA B COCTOSIHUU C IJIaBHBIM
KBAaHTOBBIM YHCJIOM 7 =3,

5.165. CKOJIBKO M Kakue 3HayeHUs KBAaHTOBOro 4yuciaa J MOXer
MMETb AaTOM B COCTOAHUM C KBAaHTOBBIMU dYuciaamMu § u L,
PaBHBIMHM COOTBETCTBEHHO:

a)2n3 6)3mu3 B)S52n?2?

5.166. HaiiTu BO3MOXKHbIE 3Ha4Y€HUs TIOJIHbIX MEXAaHUYECKUX
MOMEHTOB aTOMOB, HaXOAAILLUXCA B COCTOSIHMSIX ‘P u *D.

5.167. HaiiTn MakcMMaJIbHO BO3MOXHbIN MOJIHBI MEXaHUYECKUI
MOMEHT M COOTBETCTBYIOLIIEE CIIEKTPalbHOE OO0O3HAYEHME TepMa
aroMa;

a) HaTpus, BAJICHTHBIN 3JEKTPOH KOTOPOIG NMEET IJIABHOE
KBaHTOBOE YMCIIO n =4,

6) ¢ anekTpoHHON KoHbUrypauueit 1s?2p3d.

5.168. HM3BectHO, 4TO B F- M D-COCTOSTHMSIX YMCJIO BO3MOXHBIX

3Ha4YEHMiI KBAHTOBOIO 4yucia J OJUHAKOBO U paBHO IATH., Haitu
CITUHOBBIA MEXaHMYECKUN MOMEHT B 3THUX COCTOSTHMAX.
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5.169. ATOM HaxOIMTCS B COCTOSTHUH, MYJIBTUIJIETHOCTb KOTOPOTO

paBHa TpEM, a MONHbIA MexaHudeckuit Moment hy20. Kaxum
MOXET GbITh COOTBETCTBYIOLEE KBAaHTOBOE 4ucyio L?

5.170. OnpexenuTs MaKCHMAaJIbHO BO3MOXHBIA OpOMTaNIbHDBI
MEXaHUYECKMH MOMEHT aroMa B COCTOSIHHHM, MYJIbTMILUIETHOCTb
KOTOPOr0 paBHa ISATHM M KPAaTHOCTb BBIPOXAECHUS IO J — ceMu.
HanucaTh crexTpajibHOoe O0003HA4YEHUE TaKOIO TEpMa.

5.171. HaiiTu BO3MOXXHbIE€ MYJIbTUIUIETHOCTH ® TEPMOB THUIA:

a) *Dy; 6) *Py,; B) *Fy.

5.172. HexoTopblii aTOM, KpOME 3aIlONIHEHHBIX O0OJIOYEK, UMEET
TpU 3MeKTpoHa (S, p m d) M HaxXOAMTCA B COCTOSSHMM C MAaKCH-
MaJIbHO BO3MOXHBIM ISt 3TOi KOH(Urypauuy NOJIHbIM MEXaHUYeC-
KAM MOMEHTOM. HaiiTu B COOTBETCTBYIOLIEW BEKTOPHON MOAENN
aToMa yroJl MeEXJAy CHMHOBBIM M IMOJIHBIM MEXaHUYECKMMU
MOMEHTaMHU [aHHOTO aToMma.

5.173. BeinucaTh CHEKTpaJIbHBIE CUMBOJIBI TEPMOB JIBYX3JIEKTPOH-
HOM CHCTEMBI, COCTOSIIEN M3 OJHOIC p-3JIEKTPOHA M OAHOIO d-
3NEKTPOHA.

5.174. Cucrema cocTOMT U3 d-3JIEKTPOHA M aTOMa B COCTOSAHWUU

2P3 . HaiiTu BO3MOXHBIC CIIEKTPAJIBHEIE TEPMbI 3TOH CHCTEMBI.

J175. Kakue mepexonsl 3ampelieHbl nOpaswiamMu  otbopa:

2D3/2 - 2P1/2’ 3P1 - 2S1/2’ 3Fs - 3Pz’ 4Fm - 4Ds;2?

5.176. Onpenenuth CyMMapHYI0O KpaTHOCTb BBIpOXHAEHMSA 3D-

COCTOsIHMA aTtoma Jutus. KakoB ¢pusmyeckuil cMbICi 3TOil BEIMYU-
HbI?

5.177. HaiiTu KpaTHOCTb BBIPOXIEHUs cocrosnuii 2P, 3D n
‘F ¢ MaKCMMaJIbHO BO3MOXHBLIMM TIOJIHBIMA MEXaHMYECKMMMU

MOMEHTaMU.
5.178. Hanucatb cnekrpajibHOoe 0003HAa4YeHHE TEpMa, KPaTHOCTb

BbLIPOXIEHUA KOTOPOro paBHa CEMH, a KBaHTOBble umucina L u S
CBsI3aHbI cOOTHOLIEeHueM L =38, _

5179. Y aroma kakoro jsieMeHTa 3amnojiienbr K-, L- m M-
0605104KkH, 4s-nMOAOGOJIOYKA M HAIIOJIOBUHY 4p-nopobonoyka?

5.180. Mcnonn3ys npaemwia XyHIa, HaiiTU OCHOBHOM TEpM aToma,
HE3allOJIHEHHAasA IMOA060NI0YKa KOTOPOIO COMEPIKUT:

a) TPM p-37EKTPOHA; ©) YEThIPE Pp-IEKTPOHA.

5.181. Haiitu ¢ nomoumso npasun XyHja HOJIHBIA MexaHu4dec-
KMl MOMEHT aTOMa B OCHOBHOM COCTOSIHUM, €CJIM €r0 HE3alOJIHEH-
Hasg TOXO00JIOUKA COIEPIKUT:

a) Tpu d-NeKTpoHa; G) ceMb d-3JIEKTPOHOB.
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5.182. Bocnonb3oBaBUIMCH mpaBWwiaMu XyHAa, HalTH 4UCIO
3JIEKTPOHOB B €AMHCTBEHHOH HE3allONTHEHHOH 1O000JI0YKE aToMa,
OCHOBHOIf TEPM KOTOpOl"O'

a) °F,; 6) *P,,; B) °S),.

5.183. HarmcaTb ¢ NOMOILBI0 MpaBuil XyHAa CHEKTPaJIbHbI
CMMBOJI OCHOBHOIO TE€pMa aTOMa, EAWHCTBEHHAasl HE3alOJIHEHHAs
nogo60JI0YKa KOTOPOrO 3anojIHEHa:

a)Ha 1/3 u §=1; ©6) Ha 0% u §=3/2.

5.184. EnuHcTBEHHAasA HE3aNOJIHEHHAsA IMOAO000JI0UKA HEKOTOPOro
aToMa COMEPXKUT TPY SJIEKTPOHA, MPUYEM OCHOBHOI TEPM aToMa
umeer L=3. Haiitu ¢ nomouipio npaBun XyHAa CHEKTPaJIbHBIN
CHMBOJI OCHOBHOTO COCTOSIHMS JIaHHOINO atoMma.

5.185. BuIYUMCIINTb CPENHEE BPEMS XXU3HU BO3OY>KIEHHBIX aTOMOB,
€CJIM M3BECTHO, UTO MHTEHCUBHOCTb CHEKTPAJILHOU JIMHMU, O0YCIIOB-
JIEHHOM MEepexomoM B OCHOBHOE cOCTOsIHME, YObIBaeT B 1 =25 pas
Ha paccrosiHuu I =2,5 MM BIOJIb IIydKa aTOMOB, cxopocn, KOTOPBIX
v =600 M/c.

5.186. PaspexeHHbIe NMapbl PTYTU, aTOMbl KOTOPOU MPaKTUHECKHA
BCE HAXOHATCA B OCHOBHOM COCTOAHMU, OCBETUIM PE3OHAHCHOI
JIMHUEN PTYTHOI JIamMIibl C JJIMHOMN BOJIHbI A =253,65 um. Ilpu sTOM
MOIIHOCTh UCIYCKaHUs [NAHHOI JIMHMYM NapaMH PTYTH OKa3aJjach
P =35 mBr. HailtTu 4HCIO aTOMOB B COCTOSIHAM PE30HAHCHOIO
BO30YXJIeHHUsl, CpPEIHEE BPEMsA >XU3HM -KOTOporo t = 0,15 Mkc.

5.187. Haiftn pnnuHy BONHbI K, -muauu Mmepu (Z =29), ecnu
M3BECTHO, YTO AnuHA BOJHBI K -nuHuMu xeneza (Z=26) paBHa
193 nm.

5.188. BbiuucnuTk ¢ NOMOIIBIO 3akOHa Mo3nu:

a) JUIMHY BOJHbI K_-JIMHMM aMiOMHHMA M KODanbTa;

6) pasHocTb 3Hepruii cBsizm K- u L-37IEKTPOHOB BaHARUA.

5.189. CKONBKO 3JIEMEHTOB COAEPXUTCA B PAAY MEXAY TEeMH, Y
KOTOpbIX JUIMHBLI BONH K -nuHui paBHbl 250 u 179 nm?

5.190. Haiitu HanpsbKeHHE Ha PEHTICHOBCKOH TpyOKe ¢ HHUKeje-
BbIM aHTHKAaTO[OM, €CJIM Ppa3HOCTb [UIMH BOJNH K, -NuHUM U
KOPOTKOBOJIHOBOM TIPaHULBI CIUIOLIHOIO PEHTIEHOBCKOTO CIEKTpa
paBHa 84 nm.

5.191. TIpu HEKOTOPOM HAaMNpPsXKEHUMM HAa PEHTIEHOBCKON Tpy6ke
C AJIOMUHMEBBIM AHTUKATOAOM [JIMHA BOJIHBI KOPOTKOBOJIHOBOIA
TPaHMIIbI CIUVIOLIHOIO PEHTTEHOBCKOro crekrpa pasHa (0,50 uMm. Byner
U HabGmopatbea npu 310M K-cepust XapaKTEpUCTMYECKOIO CIIEKTpa.
MOTEHIMAaJl BO30YXJEHUA KOTOpoif paBeH 1,56 kB?

5.192. Tlpn yBenwyeHMW HANPSKEHUSA Ha PEHTIEHOBCKOMN TpyOke

or U =10kB no U,=20xB unTepa JUIMH BONH Mexay K-
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JIMHUENH M KOPOTKOBOJIHOBOM IpaHMLIEN CIIOIIHOIO PEHTI€HOBCKOIO
crekTpa yBenuywicad B n=3,0 pasa. Onpegenutrbh NOPAAKOBbIiA
HOMED 3JIEMEHTa aHTUKaTOAa 3TOW TpPyOKM, MMES B BHAY, 4TO
JAHHBIX 3JIEMEHT SABJAETCA JIETKHM.

5193. ¥ Kakoro JIETKOr0 3JI€ME€HTa B CHEKTpe IOIJIOIIEHNA

pasHocTb 4acToT K- M L-KpaeB MOIJIOLIEHUSA PEHTTEHOBCKMUX Jryuyei
cocrapnsier Aw =6,85-101% ¢1?

5.194. Bbr4uCIATL 3HEPTHIO CBA3M K-3JIEKTpOHA BaHaaust, I
KOTOPOIO JUIMHA BOJIHBI L-kpasi mommoumieHust A, =24 HM.

5.195. Haiitu »>HEpruil0 cBA3uM L-37IEKTPOHA THUTaHa, €CJIHN
Pa3sHOCTb JJIMH BOJIH TOJIOBHOI NuHUM K-CepuU U €€ KOPOTKOBOJI-
HOBO# rpaHunbl AA =26 nM.

5§.196. Y HEKOTOpOro Jerkoro aroma AjAuHBI BONH K - m K-
nuanii papHbl 275 m 251 nmm. Yrto 310 3a atom? KakoBa piuHa
BOJIHBI FOJIOBHON JIMHUM ero L-cepun?

5.197. HaiiTd KMHETUYECKYIO 3HEPIUIO M CKOPOCTb POTOJEKTPO-
HOB, BbIpBIBacMbIX K,-M3Iy4eHUEM IHHKa ¢ K-0060JI0YKM aTOMOB
Kenesa.

5.198. Boruuciauth ¢akrop JlaHge misi aTOMOB:

a) B S-cocTosiHUAX; ©6) B CHUHIJIETHBIX COCTOSAHUAX.

5.199. Boruucnute ¢akrop JlaHne ans ciaepywoliUx TEPMOB:

a) °F,,; 6) ‘Dy,; B) °F,; 1) P ) Py

5200. Bbpr4ucaurb MarHUTHbIA MOMEHT aTOMa:

a) B !F-cocrosinnu;

6) B cocrosuuu 2D,,;

B) B coCTOsAHUU ¢ S=1, L=2 u dakropom Jlaune g=4/3.

5201. Onpenenutb CIHUHOBBLIA MeXaHUYECKM MOMEHT atoMa B
cocToAHuM D,, €CliM MaKCHMaJbHOE 3HAYEHUE MPOEKIMMA MarHUTHO-
FO MOMEHTa B 3TOM COCTOSIHUM PaBHO 4YETbIpeM MarHeroHaMm Bopa.

5.202. Haittu ¢ noMoibio npaBuia XyHAa MarHUTHbIA MOMEHT
OCHOBHOIO COCTOAHHUS aTOMa, HE3aMKHyTas M0A000JI0YKa KOTOPOro
3aM0/IHEHA POBHO HANOJIOBUHY MNSTHIO 3JIEKTPOHAMHM. '

5.203. BasieHTHbIA 27IEKTPOH aTOMa HATPUSI HAXOOUTCA B -
COCTOAHMM C TJIABHBIM KBAHTOBBIM YMCJIOM 7 =3, UMes NpU ITOM
MaKCMMaJIbHO BO3MOXHBIM MONHBIA Mexanuveckuii MmomeHT. Kakos
€r0 MarHuTHbiii MOMEHT B 3TOM COCTOSSHMM?

5.204. Bo30yX[€eHHbIi aTOM MMEET 3IEKTPOHHYI0 KOH(UTYPALMIO

1s22522p3d u naxomurcs IIPpM 3TOM B COCTOAHUH C MAKCMMAJIbHO
BO3MOXHBIM ITIOJIHBIM MEXaHMYECKUM MOMEHTOM. HaiiTh MarHur-
_HBIi MOMEHT aTOMa B 3TOM COCTOSHHH.
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§205. Haiity noJjHBI MEXaHWYECKNif MOMEHT aTOMa B COCTOs-
Huu ¢ §=3/2 u L =2, ecI1 U3BECTHO, YTO MAarHUTHBIA MOMEHT €I0
paBEH HYIIO.

5.206. Hexoropwblif aTOM HaXOQUTCA B COCTOSIHMH, IS KOTOPOIo
S=2, NONHBIA MeXaHWYecKuii MOMEHT M=hy2, a MarHUTHBIHA
MOMEHT paBeH Hymo. Hamucarb cliekTpaibHblii CHMBOJI COOTBET-
CTBYIOIIIETO TEPMa.

§207. ATOM B COCTOSIHUU 21’3,2 HaxomuTCA B caboM MarHuT-
HOM Tojle ¢ wuHpykuueir B=1,0kIc. Haiitu ¢ TOYKM 3peHHA
BEKTOPHON MOJENM YIJIOBYIO CKOPOCTb IPELECCUU IMOJTHOIO MEXaHH-
4eCcKOr0 MOMEHTa TOT0 aToMa.

5.208. AToM B COCTOSIHUH 2P1,2 HaxoMUTCA Ha OCH BHUTKa

paguyca r=5,0cM ¢ TokoM I =10 A. PaccTosHue MEXIY aTOMOM M
LEHTPOM BUTKa PaBHO paauycy nocnennero. Haiitu cuiy, neicrsyio-
IIYI0O Ha aToM.

5.209. AtoM BOOpOXa B HOPMaJIBHOM COCTOSIHMM HaXONMTCS Ha
paccTositHumM r =2,5 CM OT IJIMHHOTO TIPSIMOIO NPOBORHMKA C TOKOM
I=10 A. HaiiTu cuiy, OeifCTBYIOIIYI0O Ha aTOM.

5210. Y3kuif My4OK aTOMOB BaHajusi B OCHOBHOM COCTOSIHUU

‘F,,2 nponyckailor no merony IllrepHa u Iepiaxa uyepe3 momeped-
HOE PE3KO HEOMHOPOAHOE MAarHUTHOE TI0jle MPOTSXKEHHOCTBIO
I, =5,0 cM. Paciuenienne myyka HaGiofalT Ha 5KpaHe, OTCTOSILEM
OT MarHuTa Ha paccrosHue [, =15 cM. Kuneruyeckas sHeprus
atroMoB K =22 M3B. IIpu KakoM 3Ha4YeHMM Ipafi€HTa MHAYKIUKM B
MarHUTHOIO [0/ PacCTOSHUE MEXRY KpalHUMHM KOMIIOHEHTaMM
PacCLIEIJIEHHOIO IMy4YKa Ha 3KpaHe Oyner cocraBiATh x =2,0 MM?

5211. Ha ckoJIbKO NMORYPOBHEH pacHIeNUTCs B CI1abOM MarHuT-
HOM [IOJIE TEPM:

3p. 25 .

a) *Py;  6) *Fy,; ) ‘Dy,?

§212. AtoM HaxomuTCA B Cl1aGOM MarHUTHOM IIOJIE€ C MHAYKIIH-
eii B=2,50kI'c. HaliTu moyiHyl0 BeIMYMHY PpacClIEIUIEHUsA B 3JIEK-
TPOHBONDbTaX CIHEXYIOLUIUX TEPMOB:

a) 'D; 6) °F,.

§.213. Kakoii s¢pdexr 3eemana (pocToif, CIOXKHBIA) OGHapyXu-
BalOT B Cl1abOM MAarHMTHOM IIOJIE€ CIIEKTpaJbHbIE JUHUHU, OGYCIIOB-
JIECHHBIE CJIEAYIOILUMHU TEpeXOaaMu:

a) 'P - 'S, 6) Dy, ~?Py,, B) D, ~%P, 1) I~ H

5214, Onpenenutb CHEKTPaJbHBINA CHMBOJI CHUHIJIETHOTO TEpMa
aToMa, €CnM  TOjIHAs IIMPUHA PAacCIUEIUIEHUs 3TOr0 TepMa B
c1abOM MarHUTHOM mojle ¢ wuHgykuueir B =3,0 k['c cocrasnseT
AE =104 mx>3B.
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5.215. U3BeCcTHO, YTO CnEeKTpaJibHas JIMHMA A =612 HM 00YycyOB-
JleHa MEPEXOAOM MEXTY CHMHITIETHbIMHM TEpMaMu aToMa. BeI4UCIUTB

MHTEpPBAJI AA MeExXAy KpallHUMHM KOMIIOHEHTaMH 3TOH JIMHUM B
MAarHuTHOM MoOJe ¢ MHAyKuuei B =10,0 k[c.

§.216. HaiitTu MUHUMAJILHOE 3HA4YE€HHWE UHAYKIMUA B MarHuUTHOro
MOJIsA, MPH KOTOPOM CIIEKTPpaIbHBIM IpUOOpPOM ¢ pa3speLIaloiei
CIIOCOGHOCTBIO  A[/31 =1,0:10° MOXHO paspemiuTb KOMIOHEHTBI
CIIEKTPAaNIbHOM IMHUM A =536 HM, OOYCJIOBJIEHHOH MEPEXOIOM MEXKITY
CHHITIETHbIMM - TepMaMu. HabniofieHue BeAyT MEPNEHAMKYIAPHO
MarHUTHOMY TOJIIO,

5217. CnekrpanbHasi JIMHUS, KOTOpasi OOGYCJIOBJIEHA MEPEXOIOM

3D, - °P,, UCHBITBIBaET paclLIEIUIEHUE B C1a6OM MarHUTHOM HOJIE.

Hpu HabmofeHNH NEpPHEeHANKYJIAPHO HAIPaBIEHUIO MarHMTHOIO
MOJIsi MHTEPBAJI MEXTY COCEHMMM KOMITOHEHTaMM 3€EMaHOBCKOM
CTPYKTYpPbI JIMHUM COCTaBisgeT A o =1,32-10'° ¢, Haiitu uHpyknuo
B Mar#HMTHOrO NOJI1 B MECTE€ HaXOXAEHUS UCTOYHMKA.

5218. Tipu HabOnioeHUU HEKOTOPOM CHEKTPAJILHON JIMHUM B
ciaboM MarHuTHOM MOJie ¢ uHAyKUueir B =190 k['c obuapyxumnu,
Y4YTO OHa MNPENCTABIAET COO0 TPUIUIET, UHTEPBAI MEXIY KpaHUMU
KOMIIOHEHTaMHU KOToporo Ao =5,0-10° ¢c’. Opguo u3 cocrosnmii,
MEXy KOTOPbIMM IMPOMCXOAUT MEPEXO[, COOTBETCTBYIOIMI NaHHON
nuHuM, ectb D,. HaiiTu ero MyJbTUINIETHOCTD.

5.219. HexoTopasi cnekrpajibHas JUHUsA, KOTOpasi 0OyCJIOBIEHa
NEPEXOJIOM B 2Sm-cocrosmlzle, pacuienunack B ¢1abomM MarHUTHOM
rojie Ha IIeCTb KOMMNOHeHT. HamucaTtb CHekTpalbHbId CHUMBOJI
HCXOIHOTO TepMa.

§.220. Inunbl BONH Rybniera »KeATONW JNUHUU HATpust ( p - %)
paBHbl 589,59 u 589,00 um. Haiitu:
a) OTHOLUEHHE WHTEPBAJIOB MEXJAY COCENHUMU MOHYPOBHAMU

3€EMAHOBCKOTO PACIEMIICHHs TEPMOB Py, u P, B cnabom
MarHUTHOM IIOJIE;

6) MHIYKIMI0O B MAarHUTHOIO [MOJIsl, NPU KOTOPOil HMHTEpBAJ
MEXIy COCEQHUMM MOJYPOBHSIMH 3€EMaHOBCKOIO pacHICIIEHUs

TeEpMa 21’3,2 O6yner B n =50 pa3 MeEHbIIE €CTECTBEHHOTO paclHieniie-

Hus Tepma 2P,
§.221. M306pa3suTb CcXeMy BO3MOXHBIX [EPEXOOB B CJIabOM

MAarHUTHOM TIO7Ie MEXHy TepMamu  *Py, u  2S,,. Beraucnuts s

MarHUTHOro noins B =45 xI'c cmemenus (Aw,c™!) 3eemaHOBCKuMX
KOMIIOHEHT 3TOM JIMHUMU.

$222. OgHy ¥ Ty XE CIEKTPAJIIbHYIO JIMHUIO, UCIBITHIBAIOLLYIO
CNOXHBIA 3¢dekr 3eemana, HaGIIONAIOT B HANPABJICHAM 1, a Takxke
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B HampaBiieHuM 2 — TOCHE OTpaxeHusi oT 3epkana 3 (puc. 5.12).
CKOJILKO KOMIIOHEHT 6yneT Habnwonatbcss B 000MX HalpaBlICHUAX,

eCIM CIIeKTpanbHask JIMHAA OGYC/IOBJIEHA MEPEXOOM:

a) Py, = 28,5,  6) P, - %2
5.223 Bblyncnuth [MOJIHOE  pacLIENIIEHHE

%N /% Aw cnexrpanphoit nunum 2D, - P, B cia-
GOM MAarHMTHOM [I0JIe, MHAYKIUS KOTOpPOroO

B =34 xI'c.
3 \J<__-A,.,,,_,,,. 2 §224. Onpepenuth YIJIOBYIO  CKOPOCTh

BpalliCHUA MOJIEKyNbl §, Ha IEPBOM BO30YyX-
JEHHOM BpalllaTeJIbHOM YPOBHE.

5.225. Haittu pna monekynor HCl Bpaiua-

TEJIbHbIE KBAHTOBBIE YHUCIa ABYX  COCEIHUX
Puc. 5.12 YPOBHE(i, Pa3HOCTh SHEPrUHi KOTOPBHIX paBHa
7,86 M3B.

5226, HailTm MexaHUYECKUN MOMEHT MOJIEKYJIBI KHUCJIOpO/a,
BpalaTenbHasi 3Heprua KoTopoi E =2,16 m3B.

5227, lIns JBYXaTOMHOH  MOJEKYJbl H3BECTHbl MHTEPBAJIbI
MEXTy TpeMsA MOCIeR0BaTENbHbBIMM BpallaTeIbHBIMU  YPOBHAMU
AE =020 mM3B u AE, =0,30 m3B. Haiitu BpailiaTesibHO€ KBaHTOBOE
YUCIIO CPENHETO YPOBHA M COOTBETCTBYIOWMH MOMEHT WHEPIIMM

MOJIEKYJIBI.

5.228. JIpyxaTOMHas MOJIEKYJIa ¢ MOMEHTOM MHEPUMUU, PABHbIM
I=1,16-10% r:cM?, HaxoguTCa B COCTOSSHMM C BpalliaTeJIbHOM
sHeprueit E = 1,8 M3B. Hailtn yacroty o ¢doroHa (npunaanexaiuero
YMCTO BpaLLlATEILHOMY CUEKIPY), KOTOpPbIf MOXET HCHYCTUThH
ZlaHHasg MOJIEKyNna IpU TEepeXO[e M3 3TOr0 COCTOSIHUS,

5229. MMoka3zaTb, YTO MHTEPBAJILI YaCcTOT MEXAY COCEAHUMHU
CHEKTPanbHbIMK JIMHUAMM HYMCTO BpPAlATENILHOIO CIIEKTpa JABYXa-
TOMHOI1 MOJIEKYJIbI MMEIOT OQMHAKOBYIO BeIM4uHY. HaiiTu MOMEHT
WHEPUMM M PpacCTOsiHME Mexay siapamu monekyinbnl CH, ecin
HUHTEPBAJIbl MEXIY COCEAHMMM JIMHUAMM YHCTO BpALLATEILHOIO

CIIEKTpa 3TMX MOJIEKYyJl Aw =547 102 ¢!

5.230. Haittu nna monexynbl HF 4ncno BpaliaTenbHbIX ypOBHEI,
PaCrOJIOKEHHDBIX MEXAY HYJNEBBIM WM INEPBBIM  BO30YXIECHHBIM
Kosie6aTesIbHbIMU YPOBHSIMH, CUUTasi BpalllaTeJIbHbIE COCTOAHMS HE
3aBUCALIIMMUA OT KOJ1€0aTEeIbHbIX.

5.231. OueHuTb, CKOJILKO JIMHUI CONEPXKUT YHUCTO BpalllaTelib-
Hplit cnektp Mosekysn CO, MOMEHT MHEpPUUM KOTOPBIX paBeH
I=144-10% r- cm~2,

5§323. Haijitu AAsA [ABYXaTOMHOM MOJEKYJIbI YKHCIO YHMCTO
BpallaTeNbHbIX YPOBHEH Ha eIMHUYHBIMA MHTEpBAJl JHEPTUHU
dN|dE B 3aBUCHUMOCTH OT BpAILlaTEJILHOTO KBAHTOBOTO YUCJIA I U
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BpatiaTesqibHO SHepruu  E. BBIUMCANTDE 3TY BEJIMYMHY JJIA
MOJIEKyNb! #opga npu 7 =10,

© 5233, HaiiTH OTHOLIEHWE SHEPruii, KOTOpbIE HEOOXONUMO
3aTpaTUTb Ui BO3OYKACHUA [BYXaTOMHOM MOJEKYJIBI Ha IEpPBbIif
KonebaTeNIbHBIN ¥ MEPBBIA BpalaTeylbHbIi yPOBHU. BEIMUCIUTE 3TO
OTHOLUEGHHWE JJIA CICHYIOIMUX MOJEKYI:

a) H,;, 6) HI; B) L.

5.234. B cepenuHe x0ne6aTeIBHO-BPALIATENILHOM 110I0ChI CIIEKTPA
ucnyckanuss Moiyekyn HCI, rme oTcyrcrByer “HyneBas’ JIHMHUA,
3anpeleHHas INpPaBUIIOM 0T6Opa, WHTEpPBaJl MEXAY COCEIHHMMM
muHuAMA Aw =0,79 - 10" ¢, BeruncanTtb paccrosHue MEXIy A{paMu
monexkynsl HCL

5235. BuIUMCIIMTD JIUHBI BOJIH KPAacHOrO M ¢pUOJIETOBOIO
CIIYTHMKOB, OMMkaiilinX K HECMEILEHHOM JIMHHAY, B KoJeGaTeIBHOM

CNIEKTpE KOMOMHALMOHHOIO paccessHust Monekyn F,, ecnu jumnHa
BOJIHBI MafaloLIEro CBETa A, =404,7 HM.

5.236. Haiitn coGCTBEHHYIO 4acTOTy Konebauuit u ko3ddpunent
KBa3MyINpPYTO#i CHJIbI MOJIEKYNIBI §,, €CIM B KOJIEGATENILHOM CIIEKTpE
KOMOMHAlMOHHOIO pacCeaHUs] CBeTa [JIMHBI BOJIH KpacCHOIO M

$HONETOBOIO CIYTHMKOB, OMMXaMIlTMX K HECMEILEHHON JIMHUY,
paBHbl 346,6 1 330,0 HM.

55. Ainpo aroma. PannoakTUBHOCTL

® Hywma — aroM c onpefeNeHHBIM AAPOM (HafIpPUMEP, HYKIMABI Hen 23Mg).
Hywmabl ¢ OQMHAKOBBIM TOPAAKOBLIM HOMeEpoM Z M PasHbIMA MacCOBLIMHU
YucslaMM A Ha3bIBAIOT M30TONaMHU (Hanpumep, 3o u 59Co).

® Panguyc agpa ¢ MaccoBbIM YHCIOM A:
R=13V4, ou. (55 2)

® JHeprus CBA3M sjpa:
E ,=Zmy+(A-Z)m - M, ' (5.56)

rae my, m, 1 M — Maccol Hywmaa sofijopona ‘H, HeifTpoHa m HykiMaa, cooTmer-
CTBYIOLLIETO JaHHOMY HADY.
Jas pacdeTos yaoGHee Noib3oBaThea (GOpMysioi
E,=ZAg+(A-2)A,-A, (5.58)
me Ay, A, u A — usbeiTkH Macchl cooTBeTcTByOlero Hywmaa (A =M - A, e
M — macca Hywmaa B a.eM.).
® OcHoBHOH 3aKOH PaAMOAKTMBHOTO pacmhaja:

N =N, exp (=11). | G5
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® Cea3sb MeXAy MNOCTOSAHHOM pacnafga A, CpeaHNMM BpEMEHEM XKHM3HU T H
nepuogoM nosypacnaga T:

A=1/t, t©=T/m2. (551

® AKTHBHOCTb:

A = |dNJdt| = AN. (55¢)
L Y;uenbnaa AKTUBHOCTbL — 3TO AKTUBHOCTL €AMHUHIIBI MacCChbl BELUECTBA.

§.237. Ouenutb ¢ nomouipio ¢opmynsl (5.5a) MIOTHOCTL A/pa,
a Takke YUCIJIO HYKJIOHOB B €JUHHIE 00beMa sjapa.

5.238. Haiity 3HEpruio cBs3u sA[pa, KOTOPOE MMEET OAMHAKOBOE
YUCJIO TIPOTOHOB U HEHTPOHOB, a pajfMyC, B IOJTOpa pa3a MEHb-
mmii paguyca sapa Al

5.239. HaiitTu ¢ NOMOIBIO TAaONUYHBIX 3HAYEHUH MacC HYKIUIOB:

a) CPEMHIOI SHEPIMIO CBSA3M Ha OfMH HYKIOH B sape “°O;

6) SHepruio CBA3M HEHTPOHA M @ -4aCTHIbI B s1pe UB;

B) SHEPIUIO, HEOGXOAMMYIO NJIA pa3fiefieHus siapa O Ha YeTbipe
OJMHAKOBbIE YaCTHILbI.

5240. OnpenenuTb pa3HOCTb SHEPIUM CBsA3M HCHTPOHA U
npotoHa B sppe “B. O6bACHUTL NPUUUHY MX PasIAqusl.

5.241. Bpr4ucauTh 3HEPruio, HEOOXOAUMYIO IJIs1 pa3fieNiCeHust Axpa
®Ne Ha JBE o-4acCTHULbl U AAPO C, ecnn sHEpruM CBs3M Ha OfIUH
HykIoH B sanpax Ne, ‘He u *C pasubt 8,03, 7,07 u 7,68 M3B.

5.242. Bpi4uCIATL MacCy B a.t.M..

a) myknupa °Li, sHeprus cBsasu sjgpa koroporo 41,3 M»B;

6) saapa "C c sHeprueit cBA3M Ha OOMH HYKJIOH 6,04 M3B.

5.243. 3Has NOCTOsAHHYIO pacnaja A sapa, ONpeNenuTh:

a) BEpOATHOCTb, YTO OHO pacnajaercs 3a Bpems ot 0 1o ¢,

6) ero cpegHee BpeMs XU3HU T.

5.244. Kakasa pons paauMoOaKTUBHBIX sAEp KobanbTa, Iepuoj
noJyriypacnaga KoTtopbix 71,3 cyt, pacnagercs 3a mecsi?

5.245. CxonbKO P -yacTul] MCIYCKaeT 3a ofuH 4ac 1,0 Mkr %Na,
Mepuoj nomypacrnaga Koroporo 15 y?

5246. IIpu usydyenum P-pacnaga Mg B MOMEHT t=0 GblI
BKIIOYEH cyeTynk. K momenty ¢, =2,0 ¢ oH 3apeructpupoBan N,

p-uactvi, a X MOMEHTY f,=3f — B 2,66 pasa Gonbiue. Haiitu
CpeliHee BpeMs >KU3HU HNaHHBIX sfep.

5.247. AKTHBHOCTb HEKOTOPOIO PagyOM30TONA YMEHDBILIACTCA B 2,5
paza 3a 7,0 cyr. Haiitu ero mepuop nosypacnapa.

5.248. B HayanbHbIif MOMEHT aKTMBHOCTb HEKOTOPOTO PajuOM30-
Tona cocrasisuia 1,20-10° Bk. KakoBa 6ygeT €ro akTMBHOCTH MO
MCTEYEHUU TMOJOBUHBI MEPUONA mnosypacnana?
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5.249. Haiitu IOCTOSIHHYIO pacliajia M CpENHEE BPEMA XU3HHU
paguoakTuBHOTO >CO, €CJIM €r0 aKTUBHOCTb yMeHbluaetcss Ha 4,0 %
3a 60 MuH.

5250. Ipenapar *U maccel 1,0 r usmyyaer 1,24-10° anba-
yacTul, B cexyHay. HaiiTu ero mepuon nostypacnapa.

§.251. OnpepenuTb BO3pacT APEBHUX JEPEBAHHBIX IPEAMETOB,
€CNM yJeNbHas aKTMBHOCTb m3oTona “C y Hux cocrasisier n =0,60
YAENbHOM aKTMBHOCTU 3TOIO € M30TOMNA B TOJILKO YTO CPYOJIEHHDBIX
nepesbsax. Ilepuon momypacmaga “C pasen 5570 ner.

5252, B ypauOBOii pyae oTHOWIeHMe uyucna agep U Kk yuciy
anep *®Pb cocrapnsier 1 =2,8, OLEHUTb BO3PACT Pyibl, CYMTAs], YTO
Bech cBUHEL, 2Pb sABNAETCA KOHEYHBIM HPOIYKTOM pacnaja
ypaHoBoro psapa. Ilepmon nomypacnapa “*U pasen 4,5:10° ner.

5.253. BbIuMCIIUTB yaedbHblE akTBHOCTH **Na m U, mepuogsl
TnoJTypacnaga KoTopeIX paBHbI 15 u u 7,1-10° ner.

5254, B kpoBb 4eNOBEKa BBEJIM HEGOJBIIOE  KOJIUYECTBO
pactBopa, comepxkamero *Na ¢ akTuBHOCTBIO A =2,0-10° Bk.
AxTIBHOCTB 1 cM? KpOBHM yepes f=5,0 u okasanach A’ =0,267 Bx/cm’.
Iepuoy momypaciiaga AadHHoro papguousorona I'=154. Haiitn
00bEM KpOBHU 4YEJIOBEKA,

5.255. YpgenbHasi  aKTUBHOCTb  IIpernapara, COCTOALLEro U3
aKTMBHOIO KoGasbTa ®*Co M HeakTMBHOrO >CO, COCTaBJISIET
2,2-10¥ Bk/r. Ilepuon mnonypacnaga *Co pasen 71,3 cyr. Haiitu
OTHOILLIEHME MacChl aKTMBHOIO K0GajbTa B 3TOM IMpelnapare K Macce
npenapara.

§.256. Paguonsoron 2P, mepuop mnosypacmajga Kortoporo T =
=143 cyr, oOpasyerca B SIEPHOM pEaKTOpe €O CKOPOCThIO
q=2,710° simep/c. Yepes ckonbKO BPEMEHU I10OCIIE Hayajla 06Pa3o-
BaHMSA 3TOr0 pPajuOU30TOIA €r0 aKTUBHOCTh CTAHET A = 1,0 - 10° Bx?

§287. dnppa A; ¢ NOCTOAHHOW pacmaja A, IpPEBpaLalOTCA B
sinpa A, ¢ MOCTOsIHHOWM pacnaga A,. Cumras, 4TO B MOMEHT ¢ =0
[pernapaTr COAEp>Kajl TOJIBKO siipa A;, B KOJNUYECTBE N4, Haiitu:

a) 3aKOH. HAaKOIUIEHUA sAfep A, CO BPEMEHEM,;

6) MOMEHT ¢,, B KOTOpbIi KOJMYECTBO sANEp A, IOCTUTHET
MaKcuMyma.

5§.258. PerunTh mpenbiaylyro 3ajady, ecim A =1, =2,

5259. a) Kakue sgpa obpasyiorcs u3 «-akTUBHOIO “Ra B
pesynbTaTe MATH &-paclafoB M Uerblpex [~ -pacnamos?

6) Ckonpko a- u B~ -pacnagoB uMcnbiThiBaeT 2*U, npespainasich
B KOHEYHOM CYETe B CTAOMIBHBINA *°Pb?
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5260, Ioxomswieecs sapo *Po  McmycTMNO @ -4acTHLy C
KUHETHYeCKo 3sHeprued K, =5,77 M3B. Haiitn CKOpOCTb OTAA4M
noyepHero sanpa. Kakyio nomo MOJIHOW 3HEPTUHU, OCBOGOXKIAAEMON B
9TOM MPOLECCE, COCTABNAET IHEPIUA OTAA4YM AOYEPHEro sAnpa?

5.261. Ol'IPeI.le.TIPlTb KOJIMYECTBO Tella, KoTopoe BuigenseT 1,00 Mr
npenapara 2°Po 3a Mepuof, pPaBHbIA CPEJHEMY BPEMEHH >XU3HU
TUX sANEP, €C/IM HCIYCKAeMBbIE & -4aCTHLbI MMEKT KMHETUYECKYIO
sHeprui0 53M»>B u mnoyTH Bce [OYepHHE sAgpa o0pasyroTcs
HENOCPEACTBEHHO B OCHOBHOM COCTOSTHUH.

5262. Anbga-pacnag amep 2°Po (M3 OCHOBHOTO COCTOSHMA)
CONPOBOXAAETCS] MCITyCKAHMEM JIBYX IPYINIT & -4aCTHI] C KMHETUYeC-
kumu 3HeprusMu 530 u 4,50 MsB. B pesynbrarte godepHuE fAApa
OKa3bIBAlOTCA = COOTBETCTBEHHO B OCHOBHOM M BO30YyXIEHHOM
coctosiHusX. HaliT 3HEpPruio y-KBaHTOB, UCITYCKAEMbIX BO30YXK/ICH-
HBIMU AfipaMi,

5§.263. Cpennuii nober «-4acTULbI B BO3JYXE INPU HOPMaJbHbIX
yenoBusix  onpegensiercss  GopMyinoii  R=098-107 ) cm, e
v, (cM/c) — HavaybHasA CKOPOCThb «-4acCTUibl. Bbraucnuts pis  o-
YacTUIlbl ¢ HavaJIbHOW KMHeTuuyeckoit snepruei 7,0 MsB:

a) ee cpeaHuii npober;

6) cpenHee YMCIO Map MOHOB, KOTOpble OOpa3yeT jaHHas a-
YacTUIla Ha BCEM NYTH R, a TakkKe Ha IIEPBOM IIOJIOBUHE €r0,

cyMTasi, UTO SHeprus o0pa3oBaHusi ONHOHA Iapbl MOHOB paBHa
34 3B.

5264. Haiitu 3Hepruio Q, Bblgensawiuywocs npu - u B’-
pacnagax M npu K-3axBaTe, €CJIM M3BECTHbI MacChl MaTEPHMHCKOIO
aroMa M, noyepHero aroma M, u 37eKTpOHa m.

5.265. HaiitTh c nomoIubi0 TaOIMYHBIX 3HA4YEHUIT Macc HYKJIMI0B
MaKCHMAJILHYIO KMHETHYECKYIO SHEpruio § -uacTul, uCITyCKaeMbiX
anpamu '"Be, ¥ COOTBETCTBYIOLIYIO KMHETUYECKYIO SHEPTHIO JOYED-
HUX S7ED, oﬁpasywmuxca HEIIOCPENICTBEHHO B OCHOBHOM COCTOSIHHH.

$.266. OueHnuTb KOJIMYECTBO TENJla, BBIOEJIEHHOTO 3a CYTKH B

KaJIODUMETpe P~ -aKTMBHBIM mpemapatoM >*Na maccel m = 1,0 mr.
Cyurath, YTO BCE P-YacTULbI B CPEIHEM HMEIOT KUHETUYECKYIO
3HEPIUI0, paBHYIO 1/3 MaKCHMallbHO BO3MOXHOM TMpU HaHHOM
pacnapie. IMepuon momypacnaga 2*Na pasen T =15 u.

5.267. BbiuuciuTh C TIOMOINBIO TabiaWYHBIX 3HauE€HM Macc
HYKJIUJIOB muemqecxue 3HEPIUM MO3UTPOHA M HEHTPHUHO, UCITyCKae-
MbIX aapom MC B cny‘iae KOrma Jo4epHee fANPO He MCIbLITHIBAET
OTaayM.
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5.268. Haiitu KMHETHYECKYIO SHEPIMIO  siipa  OTHauM  1pi
MO3UTPOHHOM pacmafie aapa “N, €CIM SHEPIUsi HO3ZUTPOHA MAaKCH
MaJibHa,

5269. Onpenenure ¢ MOMOIUBI0 TaONIMYHBIX 3HAYEHUA Macc
HYKJIMIOB CKOPOCTbL sifipa, BO3HMKAIOLIETO B pesyianTare K-3axpaTa
B HYKIMJIE 'Be, €C/IM [JOYEPHEE SAIPO OKA3bIBAETCSA HEMOCPEACTBEHHO
B OCHOBHOM COCTOSIHHH.

5.270. Bo3a6yxneHHble aapa '“Ag, mepexois B OCHOBHOE COCTOS-
HHE, UCITYCKAIOT WJIM Y -KBaHTHI C 3HeprHeil 87 k3B, unm koHBepcH-
OHHble K-37MeKTpOHbI (MX 3Heprusi CBA3M 26 k3B). Onpenenutk
CKOPOCTb 3TMX 3JIEKTPOHOB.

§271. Ceobonnoe mnokomsiieecs sAapo 'Ir ¢ 3ueprueit BO3-
oyxnennsa E =129 x3B nepelio B OCHOBHOE COCTOfHME, MCIYCTUR
¥ -KBAHT. BbIYMCIIUTHh OTHOCUTENILHOE H3MEHCHUE YHEPTHU ¥ -KBaHTA,
BO3HUKAIOLIIEE B PE3YJIbTATE OTRAYH ALPA.

5272. C kaxoil CKOpOCTBbIO AOIDKHBI COMMKATLCA HMCTOYHUK H
HOTTIOTATEND, COCTOALIME U3 CBOGOAHBIX anep “'Ir, urobbl Habnona-
JIOCh MaKCMMAaJILHOE [TOIVIOLIEHUE ¥ -KBAHTOB C SHEpIueil, papHOM
£ = 129 k3B?

§273. UCcTOYHUK ¥Y-KBaHTOB pacCloOJiOXXeH Ha h=20M BbILUEC
norniotutens. C Kakoil CKOPOCTBIO HEOGXOXMMO IEepeMeliath BBEPX
HCTOYHMK, YTOObI B MECTE PaCHOJIOXKEHUs HOMIOTUTEN CKOMIICHCH-
poBaTh IPaBUTAIMOHHOE M3MEHEHWE JHEPTUM ¥ -KBaHTOB, OGYC/IOB-
JIECHHOE TOJIEM TArOTeHus 3emnu?

5274. Ha Kakyil0 MUHMMAJIBHYIO BBICOTY HEOOXOMMMO ICHHATH
HCTOYHUK Y -KBAHTOB, COfIEPXKALLIMii BO36YXEKHbBIE Aapa “Za, yTo6bI
NpH  PETUCTPAMM  Ha TMOBEPXHOCTH 3EMIM TIpaBUTAIUOHHOE
cMeleHue uHuKM Méccbayspa MpeB3OII0 LIMPUHY 3TOH JIMHUAT
H3BeCTHO, 4YTO pErUCTPUPYEMbIE ¥ -KBAHTBI HMEIOT 3SHEPTHIC
e =93 k3B W BO3HUKAIOT TPU IEpeXole saep “Zn B OCHOBHOE
COCTOSIHME, a CpEIHEE BPEMsS JKU3HU BO3OYXKICHHOIO COCTOSHUMA

t = 14 MKkc,

5.6. Anepuble peaxiyu

® DHepreTHuecKkas cXeMa AAEPHOM peaxium

m+M-M"-m'+M +Q (5.6 a)
nokazaHa Ha pnc.5.13, rae m+M u m' + M’ ~ cvmMbl Macc NOKOSt YacTHL O M
nocne peakuun, K u K' — cymMmapHble KNHeTHYECKHE IHEPIMH YacTHL, 10 M MOC/e

peakuuu (B cucreMme UeHTpa Macc), E* — 3Heprusa Bo3OYKAEHUS NMPOMEXYTOUHONO
agpa, Q — oaneprus peakuuu, E u E' — sHeprum cBA3M vacTHL, M W m' B
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npoMexyrousoM saape, I, 2, 3 — ypoBHH

J - SHEPrH# NPOMEKYTOYHOIO AApa.
7 ® [loporoBasd (MHHMMaJIbHAA) KMHETH-
? —_— Yyeckad SHEpPrHs HAJETaIoLUEH YacTuubl, Npu
~, KOTOPOH CTAHOBHMTCA BO3MOXHOH 3HI03HED-

—_———— T K reTHueckas sfiepHas peakuus,
! / Kup=2M 0, 60
nop M ’ :
E* o'
£ M+ .
EI rne m u M — maccel Hanerawuie 4yacTH-
Ib! W AApPa MULICHH.

4 ® Buixon AAcpHOH peakuun — OTHOCHU-

rM* TeNbHAas [0/f YacTHIl, MCNLITABLIMX fAep-
HOe B3auMopeHCTBHE.

Puc. 5.13

5275. Anbga-qyacTHIIa C KMHETH4YECKOi 3sHepruedt K, =7,0 MaB
yIpyro pacceanach Ha MNEPBOHAYalLHO MOKOMBIIEMCcS sgpe C°Li.
OnpegenuTs KUHETUYECKYI) 3HEPIMIO syipa OTHA4du, €cCyv yron
MEXIY HanpaBIEHHUsIMU pasnera obeux yactuy O =60°,

§276. HedATpOH uchbiTanl ynpyroe COoygapeHHUE C NEpPBOHA4anbHO
MIOKOUBILIUMCA AeATPOHOM. HailiT OTHOCHTEIILHYIO MO0 KMHETHYEC-
KO 3HEpIruu, TEPSIEMYI0 HEUTPOHOM:

a) npu 1060BOM COYapCHUM;

6) npu paccesHUM TMOJ| OPSAMBIM YITIOM.

5277. Onpenenutb MaKCUMAaJIbHO BO3MOXHBIN YIOJl, Ha KOTOPBIA
MOXET pacceaTbCsl ACHTPOH IpH YIIPYTOM COYNAPEHWH C MEpBOHA-
YaJIbHO MOKOMBLUIMMCSA IIPOTOHOM.

5278. Hanmucarb Hegocrawuue 0003Ha4YeHUsA (X) B peakiusx:

a) %B(x,a)®Be; B) PNa(p,x)*Ne;

6) "0 (d,n)x; r) x(p,n)*Ar.

5279. Ussectubl sHeprum cBssu E, E,, E;, u E, sgep B
peakuun 4, +A, ~A; +A,. HaiiTu 3Hepruio peaknumu.

5280. CuuTas, 4TO B OfHOM akTe feneHus sgpa U ocBo6Gox-
naetcs aHeprua 200 MaB onpenenuth:

a) 3HEPruIo, BBIAEIAIOULYIOCA mpu cropanuu 1 kr U, u maccy
KaMEHHOIO yIJst ¢  TEIJIOTBOpPHOH cmoco6HocTthio 30  KIIXK/T,
SKBMBAJICHTHYIO B TEIJIOBOM OTHOIIeHun 1 kr 2°U;

6) maccy msoronma **U, moOABEprierocst MEJEHUIO NPH B3pPbIBE
aTOMHOM GOMOBI C TPOTMJIOBBIM 3KBUBAJIEHTOM 30 KWJIOTOHH, €CJIM
TETUIOBOM 3KBUBAJIEHT TpPOoTHNa paBeH 4,1 xJIx/r.

5.281. Ckonbko Terula Bbigensercs npu obpasosanuu 1 r ‘He us
peiitepuss 2H? Kakasg Macca KaMeHHOIO ymiss ¢ TEIIOTBOPHOMH
cnocoGHOCTLIO 30 KIIX/r 3KBMBaJEHTHA ITOMY TEILTY?
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5282, BLIYMCIMTL C TOMOIIBI0 TaGJIMYHBIX 3HA4YEHMiI Macc
HYKJIMOOB SHEPrui0 Ha OIUH HYKJIOH, KOTOpas BbIAEJAECTCH MpPH
nporekanun peakuuu  Li +2H -2 “*He. CpaBHMTb NOJNY4EHHYIO
BEJIMYUHY C ane?meﬁ Ha OfMH HYKJIOH, OCBOGOXpawowiencs Inpu
menennu sapa U,

5283. OnpenenuTh OHeprui0 peakuuu  'Li+p ~2%He, ecim
SHEPIUM CBA3M Ha ONMH HYKIOH B sinpax 'Li u ‘He pasubl 5,60
u 7,06 M3B.

5.284. Haittu sHepruio peakuuu  “N(a,p) 70, ecnu xunernyec-
Kas 3Heprus Hanetarowuit «-yactuunsl K, =4,0 MaB u npoToH, BbI-
JeTeBIINA mox ymioM © =60° k HaAIpaBJIEHUIO IBUXEHUA o -4acTH-
1bl, UMeeT dHepruio K, =2,09 MsB.

5285, Onpepenuth € NOMOINBIO TabNWYHBIX 3HA4YEHUH Mace
HYKJIMIOB SHEPTUI0 CIEMYIOIIMX PpeaKIimii:

a) Li(p,n) 'Be; B) 'Li(a,n) 'B;

6) *Be(n,y) Be; 1) '%0(d,a) “N.

5.286. Haiitin ¢ momo1pio TablMYHBIX 3HAYECHHHA Macc HYKIUIOB
CKOPOCTH TPpORYKTOB peaknuu °B(nm,a) 'Li, nporexarouieit B
pe3ysbTaTeé B3aMMOMEWCTBUSI O4YEHb MEUIEHHBIX HEWTPOHOB ¢
nokoAnMMuUCa anpamm Gopa.

§.287. IIpoTOHBI, HaJETAIOLUIME HA HEMOABWXKHYIO JIMTHEBYIO
MMIIEHb, BO36yxpaorT peakuuic 'Li(p,n) 'Be. Ilpu kxakoii KMHETH-
YECKOM SHEPIrMU NPOTOHA BO3HUKIINN HEHTPOH MOXET OKa3aThCs
MOKOAIUMCA?

5.288. Anbda-yacTuua ¢ KuHeTM4eckoi sHeprueil K =5,3 MaB
BO36yxnaer peakuuio °Be («,n) 2C, snueprus kotopoit Q =+5,7 MaB.
HaifTn KUHETUYECKYI0 3HEPrMI0 HEHTPOHA, BbUIETEBILEIO ITOX
NPAMBIM YIJIOM K HAlpaBJIeHUIO JBUDKEHWS & -4aCTUILBL.

5.289. ITporonsl ¢ KuHETH4ECKOH 3Heprueit K =1,0 MaB Gombap-
OUMPYIOT JIMTHEBYI0O MHUIIEHb, BO30yXmas peakuuio p+'Li -2 *‘He.
HaliTy KMHETHYECKYI0 SHEPIMI0 KaXHOH ¢ -4acTHULBI U YIOJ MEXITy

HallpaBJICHHAMH MX Pa3jI€Ta, €CIM Pa3jIeT NPOU3OUICTI CUMMETPUY-
HO IO OTHOLUICHHIO K HAalIPaBJICHUIO HAJIETAIOLIUX IIPOTOHOB.

$290. Yactuua mMaccel m HaJeTaeT Ha MOKOAIIEECs SPO MacChbl
M, BO3OYXNas SHAOSHEPTETUYECKYIO peakiuio. [TokazaTth, 4YT0 MOpo-
ropasi (MUHMMAaJIbHasA) KMHETHYeCKas SHEPIUsi, IPHU KOTOPOil 3Ta
peaklMs CTaHOBUTCA BO3MOXHOH, ompenenserca gopmynoit (5.6 6).

5.291. Kakyi0 KHMHETHYECKYIO SHEPIMI0 HEOGXOIMMO COOBI{UTD
NPOTOHY, 4TOOBI OH CMOr pacIenUTh MOKosuleecs sapo  2H,
SHeprus CBA3M Kotoporo E, =22 M3B?
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5292, IIpm oGmyyeHHH MOHOIHEPTETHYECKAM IIYYKOM IIPOTO-
HOB MuMIlIeHeli u3 JUTHA M OGepwums GbUI0 OOHApYXXEHO, 4YTO
peaxius 'Li (p,n) "Be - 1,65 M3B ugier, 2 “Be (p,n) *Be - 1,85 M3B He
uper. Haiitu BO3MOXHBIE 3Ha4Y€HMs KHMHETHYECKOH 3HEPruu
IIPOTOHOB.

5.293. IIna Bo3OyxgeHMs peakuuu (n,o) Ha NOKOAUIHUXCS siApax
UB moporosasi kuHeTH4YECKasi SHEPrus HeWTpoHOB K =4,0 M3B.
Haiitu 3HEPru0 3TOM peaknuu.

5294, BbIYHMCIHUTB MOPOTOBbIE KMHETUYECKME SHEPrUM MPOTOHOB
s peakumit (p,n) u (p,d) Ha smpax 'Li. )

5.295. Haiitit ¢ moMOMIbIO TaGJIMYHBIX 3HA4YEHUH Macc HYKINLOB
MOPOTOBYI0 KMHETHYECKYI0 SHEPIUIO & -4aCTHI(bI Ui BO3OYXIEHUs
peakumn 'Li(e,n) '°B. KakoBa mpu 3toM ckopoctb siapa °B?

5296. Heiitpoubl ¢ KuHeTrwdeckoit sHeprueii K =10 MaB
BO30YXpaioT peakuuio 2C(n,«) “Be, mopor kotopoii K, =6,17 MaB.
HaiiTh KMHETHYECKYIO0 SHEPIHI0 & -4acCTHUIl, BbUIETAIOILUX MOA Ips-
MBIM YIVIOM K HaNpaBJICHHUIO NAfafOlIUX HEHTPOHOB.

5297. Ha CKONBKO NPOIEHTOB NOPOIoBast 3HEPIUs Y-KBaHTa B
peakuuu y +2H ~n+p NPEBOCXOAMT IJHEPIUIO CBA3M sAjapa °H,
pasnyio E_ =22 M>B?

§.298. Ilporou c xuHernyeckoit 3Heprueii K =1,5 M3B 3axBarhbl-
BaeTCs MOKOMBIIMMCA snapoMm 2H. Haiitn 3Hepruio Bosﬁyxnemm
obpa3zoBasliIerocs sigpa.

§299. Buixop peaxuuu C(d,n) “H umeer MakcHMymbl Tmpu

CHEAYIOIIMX 3HAYECHUAX KMHETMYECKOH sSHepruM K, HaleTalolux
neitponoB: 0,60, 0,90, 155 u 1,80 M»sB. Haiitu ¢ noMoliusio
TabNUYHBIX 3HAYEHHI MacC HYKJIHMIOB COOTBETCTBYIOLLME 3HEPreTH-
4ECKME YPOBHM HPOMEXYTOYHOIO siipa, 4e€pe3 KOTOphie HJET 3Ta
peakuus.
- 5300. Y3kuii my4yoK TEMJIOBBbIX HEATPOHOB OcCabnsercs B
n =360 pa3 nNpM NPOXOXIAECHHU KAJAMHMEBOW IUIACTUHKH, TOJIIMHA
KOTOpoit d=0,50 MM. Onpeaenurs ceuyeHME B3aUMOAECHCTBUS ITHUX
HEHTPOHOB C sAApaMHM KajMHSI.

5301. Bo CKOJNBKO pa3 YMEHBUIUTCA WHTEHCHBHOCTBH Y3KOIO
Ny4Ka TEIUIOBLIX HEHUTPOHOB IOCIE NPOXOXKAEHHUS CIIOSL TSKEIIOi
BOABl TOMIUMHOK d=5,0cmM? CeueHus B3auMOJEIiCTBUA siiep
OEHTepUsA M KUCIIOPOJAa JIA TEIJIOBBIX HEHTPOHOB PaBHBI COOTBET-
CTBEHHO 0,=7,006 u o0,=426.

5302. Y3kmii my4yoK TEMJIOBBIX HEATPOHOB MNPOXOXUT 4epe3
IDIaCTUHKY U3 >KE€JIe3a, JUII KOTOPDOTO CEYEHUsl MNOMIOLIEHUS WU
paccesHuss paBHbl 0,=2506 u o,=116. OnpeaenuTs OTHOCHTEND-
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HYIO JIOJIIO HEATPOHOB, BBIGHIBILIMX M3 ITydKa B pe3ynbTaTe pacces-

HUS, €CIM TONIMHa IUracTHHku d =0,50 cM.

§.303. Brixop sinepHOi peakiuu ¢ 06pa3OBaHMEM pajuoM30TONa
MOKHO XapakTepHU30BaTb ABOAKO: IMOO BEIMYMHON W — OTHOLLECHH-
€M 4Yucia SNEpHBIX peakumit K 4uciry 6omMOapaupyOLIUX 4acTHI,
nub0 BENMMYMHOM Kk — OTHOLIEHMEM AaKTUBHOCTH BO3HUKILIETO
paguoun3oTona K 4yuciy GombGapmupoBaBmimx vacruu. Haiiru:

a) mepuoj MoJyrypaciaga paguou30Tona, 3Has w U Kk,

6) Boixox w peakumu 'Li(p,n) 'Be, ecinu mocie oGiydeHus
JIUTUEBOM MUINEHU IMYYKOM NPOTOHOB (B Te4eHHE ¢ =2,0 4 npyu TOKE
B my4ke I=10 MKA) aKTMBHOCTb "Be okazanace A =1,35-10° Bk, a
ero mepuop nomypacrnaga T =353 cyr.

5304. TOHKYIO 3070TyI0 (OJIBTY U3 cTabuiabHOro '*’Au 06myyaroT
M0 HOPMaJiX K MOBEPXHOCTH TEIJIOBLIMM HEWTPOHAMH, MJOTHOCTH
noToka Kotopbix J=1,0-10" ¢! cm~% Macca ¢onbru m =10 mr. B
pe3yJibTaTe 3aXBaTa HEHTPOHOB BO3HMKaeT B-akTuBHbIA  *fAu,
ceyeHue 00pa30BaHUA KOTOpOro o =98 6 M mepuop moyypacnaja
T=2,7 cyr. Haittu:

a) BpeMs oGNy4eHUs, 33 KOTOPOE YMCIO Anep “’Au yMeHBIIUT-
ca Ha n =1,0 %;

6) makcumainbHoe 4mcio saep '%Au, xoTopoe Moxer 06pa3so-
BaTbCsl B MPOIECCE JIJIUTEIILHOTO OGIyyeHus.

5.305. Toukyio ¢oabry M3 HEKOTOpOro CTaGUJIBHOIO M30TONA

06JIy4aroT TEeIUIOBBIMU HEHTPOHAMH, MANAMOIIMH T10 HOPMAJU K €€
NOBEPXHOCTH. B pesynbrarte 3axBaTa HEHTPOHOB BOZHMKAET Pajiou-

30TON C MOCTOAHHON pacmajga A, HaiiTu 3aKOH HaKOILUIEHMS 3TOIO
panuousorona N(¢) B pacyere Ha €IUHUIYY NOBEpXHOCTU (DOJIBIU.
IInoTHOCTL MOTOKa HEHTPOHOB paBHA J, YHCIIO siiep Ha EAUHUILY
MOBEPXHOCTH GOJIbrm 7 M cedeHHWe o0OOpa30BaHUs  AKTUBHBIX
anep o.

5306. 3omotyio ¢onbery Maccel m=020Tr 0oGIydanu B TEYEHME
t=6,0 4 IIOTOKOM TEMJIOBBIX HEHTPOHOB, MAJAIIMM 10 HOpPMajM
K ee moBepxHoCcTd. Yepes t =124 nocie OKOHYaHUA OOIyyeHus
aKTMBHOCTb (ONbIM OKa3anacb A =1,9-107 Bk. Hajitu miotHocTs
IIOTOKAa HEHTPOHOB, €CJIM CEYEHUE OOPa30OBaHUA s[pa PaguoOU30TOIA
6 =966, a ero nepuon nomypacnaga I =2,7 cyT.

5307. Cxonbko HeATpoHOB GymeT B 100-M IOKOJIEHMH, €CIIH
NpoLecc ACIEHNA HaYnHaeTcss ¢ N, = 1000 HEATPOHOB M MPOMCXOUT
B cpenie ¢ K03PPULUMEHTOM pa3MHOXeHusa k=1,05?
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5308. HaiiTh 4yucao HEHTPOHOB, BO3HUKAIOIIUX B CEIUHHUILY
BpEMEHH B YPaHOBOM pE€aKTope ¢ TeIUIOBOW  MOLIHOCTBIO

P =100 MBT, ecnu CpefgHee HUCIO HEHTPOHOB Ha KaXObId akT
nesteHus v =2,5. CuutaTh, YTO NMpPH KXKIAOM JETEHMH OCBOGOXIaeT-

ca sneprus E =200 M>sB.
5309. B sanepHOM peaKTOpe Ha TEIJIOBbIX HEHTPOHaX CpefHee

BpeMsl >KU3HM OIHOIO ITOKOJIEHUSA HelitpoHoB T =0,10 c. Cuwuras

k03¢ puIMeHT pasMHOXeHUsa k =1,010, Haiitu:
a) BO CKOJIBKO pa3 YBEJIMYMTCA YUCIO HEATPOHOB B PEAKTOPE,

a C/IeJOBATENIbHO, U €r0 MOIIHOCTh 3a Bpemsa & =1,0 MuH;
6) nmepuon peakropa T — BpeMs, 3a KOTOPOE €ro MOIIHOCTb
YBENUYUTCA B e pas.

5.7. DneMeHTapHbIe 4YaCTHNbI

® [loporosas (MMHUMANbHAsA) KMHETHYECKAsA SHEPIUA YaCTHUb! M, HaleTatolel
Ha [MOKOAINyloCS YacTULy M, [UIA BO3GYXKIEHUA JHAOIHEPTETHUHECKOH peakunn
meM-m +my+..
2 2
(m, +m, +..)" - (m+ M) o2

K= (5.7a)
P 2M
rne m, M, m‘, m,,... ~ Macchb! IOKOA COOTBCTCTBleLllMX qyacruu.

® KBaHTOBbIE Yyycaa, NpuNncbiBacMbie 3JIEMEHTApHbIM YacTULaM!:

Q ~— 3JeKTpuyecKuii 3apsan,

L — nenToHHbIN 3apaf,

B — GapuoHHbIA 3apaj,

T — wsoronuyeckuit cnuH, T, — ero nmpoexuwus,

§ — crpanHocTb, §=2{(Q)-B,

Y — runepsapsap, Y=B+S.

® (Cpssb MeXQy KBAHTOBBIMH HYHCJIaMM CHJIbHO B3aWMOIEHCTBYIOLUMX YacTHLL:
Q=Tl+§=Tz+B;S (5.76)

® [Ipu B3aUMOAEHCTBUM YACTHILL BLINONHAIOTCS 3aKOHbI coXpaHewus Q, L u B
3apanoB. B cuabHBIX B3auMOAEHCTBMAX BbINOJHAIOTCA TaKXKe 3aKOHbl COXPAaHEHUs
S (am Y), T n ero npoekuun T,.

® KsaHTOBbIE HMCJa KBapKOB:

Ksapk | @ B T T, s
u 23 | 13 1” | 12 0
d -13 | 13 12 | -1p 0
s -3 s 0 0 -1
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CnuH Kaxaoro ksapka paseH 1f2. COOTBETCTBYIOIUME AHTHKBAPKU HMEIOT MPOTHUBO-

NOJIOXHBIE MO 3HAKy 3HaveHus Q, B, T, u §.

§.310. BuiyMCINTb KAHETUYECKME SHEPIrMM NPOTOHOB, UMITYJIbChI
Kotopbix paBub!l 0,10, 1,0 u 10 I'sB/c, ne ¢ — CKOpOCTb CBETa.

§311. Haiitu cpegHuil IyTh, IPOXOAUMBIA m-ME30HaMu C
KHHETUYECKO#l 3Heprueit, kotopad B 1 =1,2 pa3a npeBbIIIAECT HX
suepruio mokos. CpefHee BpeMsA >KM3HM OYEHb MEUIEHHBIX -
ME30HOB T, = 25,5 HC.

5312. OrpuuarenbHble %-ME30HLI C KHHETUYECKOH JHEprueu
K =100 M»>B npomneraloT OT MECTa POXICHUA OO pacraja B CPeHEM
paccrosune [I=11 M. HaiiTu COOCTBEHHOE BpeEMA XU3HU 3ITUX
ME30HOB.

5313. UmeeTcss y3KMii Iy4yOK 7 -ME3OHOB C KHHETHMYECKOM
sHeprueil K, paBHOH 3HEPrUM TIOKOA KaHHBIX dactul. Haity
OTHOILIEHHE ITIOTOKOB YaCTHl] B CEYECHMAX IIy4Ka, OTCTOALIUX APYT
oT apyra Ha l=20 M. CobCrBeHHOE CpeJHEe BpPEMS XKHU3HU ITHX
ME30HOB T, =25,5 HC.

5314. OcranoBuBmIMiicA =®'-ME30H pachajcss Ha MIOOH U
HedTpnHO. HaiiTm KUHETMYECKYI0 3JHEPrMI0 MIOOHa ¥ 3SHEPIUI0
HEWTPUHO.

531S. HailTu KUHETUYECKYK) ODHEPTUIC HEUTPOHA, BO3HMKIIETO

MpU pacnajfe OCTaHOBUBIIETOCsl X -TUIEpoOHa (XL~ ~n+w7).

5.316. OCTaHOBUBIUMICA TMOJOXUTEIbHBI MIOOH pacHancs Ha
MO3UTPOH M ABa HeuTpuno. HaliTm MaKCMMaJIbHO BO3MOXHYIO
KMHETHYECKYI0 3HEPTUIO MO3UTPOHA.

5.317. IlokouBilas HeATpaJbHasl YaCTUIIA pacrajiach Ha MPOTOH

¢ KuHeTnyeckoit sHeprueit K=5,3 MsB u =n”-meson. Haiitu maccy
3toif yactuubl. Kak oHa HasbiBaercs?

5.318. Haiitn B j1abopaTopHOil cucTeMe OTCYeTa CpefHee Bpems
KM3HU MIOOHOB, OOpasylOLIMXCS NpPHM pacraje OCTAaHOBUBLINXCS
KaoOHOB MO cxemMe K*'=p*+v,

5319. OrpunarenbHblif  7w-Me30H ¢ sHeprueit K =50 MsB
pacrajicia Ha JIETYy Ha MIOOH M HeWTpuHo. Hailtm sHepruio
HEATPUHO, BLUIETEBINETO I10J MPAMBIM YIJIOM K HaNpPaBJIEHUIO

ABIDKEHMS T -ME30Ha,
§320. I'-runepoH C KWHETUYECKOH sHeprmeii Ky =320 MsB
pacnazncs Ha JIeTy Ha HEATPaJIbHYIO YaCTUIY M =°-Me30H, KOTOpPBIi

BbITIETEN C SHeprued K| =42 M3sB non npsambiM yIiom K Hanpasle-

HMIO BMOKEHUs runepoHa. Hailtu maccy HeliTpanbHOit yacTuipt (B
M>5B).
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§.321. HeiiTpanbHblifi ®-ME30H pacnajics Ha JIETY Ha JBa  ¥-
KBaHTa € O[MHAKOBOM 3Heprueil. Yron Mexay HanpaBJICHUSMU

passieTa y-KBaHTOB 0 =60°, Haiitl KHHETMYECKYI0 SHEPIUI0 T -
ME30HAa W 3HEPIUIO KaXKIOTO ¥y -KBaHTa.

§.322. PenssTUBUCTCKas 4YacTUIla C Maccol m B pe3yabrare
CTOJIKHOBEHMsI C TOKOMBLIEHCA 4YacTuieid maccel M BO3Oyxmaer
peakumio POXHEHUA HOBBIX YaCTULL: m +M -m, +m,+.., Iie ClipaBa
3anucaldbl MacChl BO3HMKIIMX 4YacTHl,. BOCNONbL30BAaBLIKCH MHBAapH-
aHTHOCTBIO BenmuuHbl E? - p2¢?, mokasaTh, 4TO MOPOTOBasi KAHETU-
yeckasi SHEPrust 4YacTULbl m JJIs 3TOH peaxkiMy OIpenesserca
dopmynoit (5.7 a).

§.323. ITo3uTpoH ¢ KMHETHYECKOH sHeprueid K =750 k3B Haneraer
Ha IoKosiuiicss CBOOOAHBIN 2JIEKTPOH. B pesynbrate aHHUTMIALMN
BO3HUKAIOT ABA .y -KBaHTa C OJMHAKOBbIMU 3Heprusimu. Onpenenurb
yroJl MexJy HalpaBJICHUAMM WX paslieTra.

5.324. HaiiTi MOpPOrOBYIC 3HEPIUI0 Y -KBaHTA, HEOOXOAMMYIO 1A
00pa3oBaHMA:

a) napbl JIEKTPOH — IO3UTPOH B II0JIE MOKOSALLETOCA IIPOTOHA;

6) mapel ME30OHOB =~ - 7w’ B IOJIE MOKOALIETOCH IPOTOHA.

5.325. HaiiTu mNOPOroByIO 3SHEPIUI0 AHTMHEWTPUHO B peakUuu
V+p-n+e”,

5326. IlpoToHbI € KMHETUYECKON sHeprueit K HanerarwT Ha
HETOABIDKHYIO BOIOPOAHYI0O MuiueHb. Halitu noporosbie 3uayeHus1 K
AN CACAYIOUIMX peaKUuit:

. 0

a) p+p-p+p+p+p;, O) p+p-p+p+n’.

5.327. BopopoaHY10O MULIEHDb 00/1y4aloT & -Me30HaMM. BbIYucanTb
FIOPOTOBbIE 3HAYEHUsA KMHETUUECKOH 3HEPIUM 3TUX ME30HOB, JIpH
KOTOPBIX CTAHOBATCA BO3MOXHBIMY PEaKLNu:

a) n+p~K*'+37; 6) nl+p-K"+A°

§328. BbI4uCIUThL NOPOrOBYIO SHEPIUIO IUISL POXKIAECHUs aHTUIIPO-
TOHA B CJIEAYIOLUMX peakuuAx (HaJeramwuleil 4yacTuueil spisgercs
nepsas):

a) e +e ~e +e +p+p;

) y+e ~y+e +p+p,

5.329. IIpoToHbI ¢ KNHETUYECKOH 3Heprueii K =4,0 3B Bo36yxna-
I0T peakuuio p+p-p+p+Nn. CuuTtas MMILIEHb HEMONBMXHOMN,
HailTu kakoe Haubosnbnaiee 4Yucio N 7 -ME3OHOB MOXKET BO3HUKHYThb
B PE3yJIbTaTe peaKkluu.

$330. Haiitu crpaiiHocTb § u rumepsapsin Y HeHRTpanbHOI
JIEMEHTAPHOM YaCTUIbl, Y KOTOPOM MpPOEKLUMUA H3OTOMUYECKOTO
cnuHa T, =+1/2 u GapuoHHblit 3apsaa B = +1. Yro 3710 3a yactuuna?
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5331. Kakge M3 HIKECHERYIOIIMX MPOLECCOB  3allpPEIECHBI
3aKOHOM COXpaHEHUs JIENTOHHOIO 3apsAja:

1) n-p+e +v; 4) p+ve =n+v;
2) mteptre e’ 5) pi=eT+v+;
3) nT~p+v; 6) K- ~pu +9?

5332, Kakue wu3 HHXECJHEQYOLIMX IIPOLECCOB  3allpenieHbl
3aKOHOM COXpaHEHUS CTPaHHOCTH:

1) =" +p-B~+K"; 4) n+p-AP+2";
2) =T+p-Z'+K"; 5) n+n~-E +K' +K";
3) n+p~K*'+K +n; 6) K +p-Q +K*+K"?

5333. Ykazath NpUYUHBL, 3alpellaolivMe HIDKECIEAYIoue
MPOLECCHL:

1) 2 =-A%+n; 4) n+p-3I" + A%
2) n+p-K"+K"; 5) nT-p te ve;
3) K +n-Q +K'+K° 6) pT e v, +V,.
5334. CKOHCTPYMpOBaTb M3 TpPEX KBAapKOB TNPOTOH, HEWTPOH W

I -rUnepoH.
5.335. IToctpouTh U3 KBapKa M aHTUKBApKa CJIEAYIOLLME ME3OHDI:

', K~ u K°.
5.336. YcraHOBHTL KBapKOBblif cocTaB K'-Me30Ha, a TaKxe
TMIOEPOHOB A u Q7.
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Yactpb 6

®U3HKA MAKPOCHUCTEM

6.1. YpaBHeHue cocrosaHusa rasza. Iponeccor

® VpaBHeHHe COCTOAHMS HJAEalbLHOrO rasa:

pV=vRT, (6.12)

rne v=m{M, M — MosaspHas Macca.
® Bapomerpnueckas ¢opmy.a:

P =pye MMM, (6.16)

T™TMe py — Aasienue Ha Bbicote h=0.
® YpaBHeHuE COCTOSHUS BaH-JepP-BaajbCOBCKOrO rasa (/s MoJs):

(p*_:z](v,,—b)dr, (618)

rae V,, — MoaapHblil o0beM, 3aHMMaeMblii NpU JaHHbIX p u T.

6.1. B cocyne oobeMOM V=30 1 copepXuUTCs HIEalbHbIA Ta3
npu temneparype 0 °C. Ilocne Toro kak yacTb ra3a Obljla BBIMyILIE-

Ha Hapyxy, JaBJICHHE B COCy[€ NOHU3MIOCL Ha Ap=0,78 atm (Ge3
W3MEHEHUsA Temmepatypbl). HaiiTu MacCy BbINYIEHHOrO rasa.

ITnOTHOCTL AAHHOIO ra3a IPM HOPMAaJbHBIX YCIIOBMAX p=1,3 rfa1.
6.2. [IBa opMHaKOBbIX 6asyIOHa COEAMHEHBI TPYOKOH € KilamaHoM,
TIPONYCKAIOLIMM ra3 u3 ORHOro GannoHa B JApYro# Npu pa3sHOCTH

napyieHuit Ap 21,10 arm. CHavana B ogHOM GasiioHe Obln Bakyym,
a B JIpyIOM — UfeanbHbld ra3 mnpu Temneparype ¢,=27°C u
nasyieHud p;=1,00 atM. 3areM 06a GayuioHa Harpenu A0 TEMIIEpary-
pur t,=107°C. HaiiTi naBieHue raza B GajyoHe, rge Gbin BaKyyM.

6.3. I'az ¢ MOIsApPHOIT Maccoil M HaxOOUTCsA TIOJ HaBJICHUEM p
MEXOY MNBYMs OAMHAKOBBIMHM TOPU3OHTAJILHBIMU IJIaCTUHAMM.

TemmnepaTypa rasa pacter JTUHEHHO OT T, y HIKHEH IUIaCTHHBI O

T, y sepxueii. OObeM ra3a Mexmy MniuacTuHamu pased V. Haiitu
€ro. Maccy.
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6.4. Cocyn oobemoM V=20 1 cofepXuT CMeCb BOIOPOAA U TejIust
npun rteMmmneparype t=20°C u pamieHunm p=2,0 atM. Macca cmecH
m=5,0r. Haiitu oTHOLIEHME MacCChbl BOJAOpOAa K Macce renust B
JIaHHO# CMecH. :

6.5. B cocyne Haxomurcad cMech m,;=7,0r aszora u m,=11r
YIJIEKMCIIOTO Ta3a mnpu Temmeparype TI'=290 K wu pnaBieHnun
Po=1,0 arm. HaiiTu NNOTHOCTE 3TOH CMeCH, CUMTAs Iasbl Hjaeajlb-
HBbIMMAX.

6.6. B Gamnone oobemom V=751 npu T=300 K Haxomurcsa
CMECb HAEaNIbHBIX ra3oB: v;=0,10 MOIb KHUCJIOPONA, v,=0,20 mMomn
a30Ta 1 v,=0,30 MOMb YIJIEKUCIIOTO rasa. CuMTas rashi MACANILHBIMH,
HaliTH:

a) [aBJICHME CMECH;

0) CpelHIOI MOJIAPHYH MacCy M naHHOW CcMecH, KOTopas
BXOIUT B ypaBHeHme ee coctossHust pV=(m/M)RT, rne m - macca
CMECH.

6.7. B BepTMKanbHOM 3akpbhiTOM ¢ O00OMX TOPIOB LIMJIMHAPE
HaXOAMTCA MaCCHUBHbBIH MOpIeHb, 10 06e CTOPOHbLI KOTOPOro - IO
ogHOMY MoJ0 Bosgyxa. Ilpm T=300 K OTHOLIEHUE BEPXHErO
obbema K HIKHeMY 1=4,0. Ilpu kakoil TeMmepatype 3TO OTHOLUE-
HME craHeT 1'=3,0? TpeHue He yUUTHIBATD.

6.8. TlopuiHeBbIM BO3AYIIHBIM HAcOCOM OTKaYMBalOT COCYR
obbemMoM V. 3a oaMH LUK (X0 MOPIUHA) HACOC 3aXBaTbIBAECT
o6beM AV. Yepes CKONBKO IMKJIOB JAaBJIEHUE B COCYAEC YMEHDBILWT-
ca B n pa3? Ilpouecc cyutaTth HM3OTEPMHYECKMM, ra3 — Hacallb-
HBIM.

6.9. Haiitu pasieHue BO3Myxa B OTKAa4YMBAaEMOM COCYAE KakK
yHkumio BpemeHu orTkauku . O6beM cocya V, nepBOHadabHOE
naenenue p,. Ilpomecc cyuTaTb M3OTEPMUYECKMM M CKOPOCTb
OTKa4YK{ He 3aBUCSINEH OT JaBJIEHUs U paBHOi C.

IIpuMmeyaHnue CKOPOCTBIO OTKAYKHA Ha3bI-
BaloT 00beM rasa, OTKA4YMBAEMbIA 3a EOUHMIY
BPEMEHM, MNPHUYEM ITOT OOBEM H3IMEPSETCA IpU
JIaBJIEHMY ra3a B JaHHBIA MOMEHT.

6.10. Kamepy o6beMOoM V=87 1 OTKauMBaIOT
HaCcoOCOM, CKOPOCTb OTKa4Kud KOTOpOro (CM. Hmpume-
4YaHue K mnpeabiayuieil 3amade) C=10 afc. Yepes
CKOJILKO BPEMEHM aBJIEHHE B KaMepe YMEHBIIUTCS
B n=1000 pa3?

6.11. B rnagkoil OTKpPBITO € OGOMX KOHI[OB
BEPTUKAJILHON  TpyOe, wuMewoUield fBa pasHbIX
cedyeHuss (puc. 6.1), HaxOATCA fABa [OPILHS, Puc. 6.1

P

WA
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COoeiMHEHHBIE HEPACTSDKMMOM HUTHIO, @ MEXTY MOPIIHAMU — OJUH
MOJIb MAEaNBHOro rasa. Ihomaab ceyeHusi BEPXHEro IOPIIHA Ha
AS=10 cM® Gonblre, 4em HuxHero. OO6ulas Macca HNOpPILIHER
m=50 kr. JlaBjieHME HapY>XHOI0 Bo3gyxa p,=1,0 arm. Ha ckonbko
KEJIbBMH HaJI0 HArpeThb ra3 MexXJay MOpUIHAMM, 4YTOOBI OHHU
nepemecTwiiuch Ha [=50 cm?

6.12. HaifTu MakKCMMaJIBHO BO3MOXHYIO TEMIIEPATYPy MAECAJIbHOIO

raza B KaXIOM H3 HIDKECEQYIOLIMX IPOLIECCOB:
= . = a-BV
a) p‘Po'qu’ 6) P=pye p s
e py,, & ¥ B — MOJNIOXKATENBHBIE NOCTOSHHBIE, V — 06beM MOns
rasa.
6.13. OnpenennTh HAMMEHDILIEE BO3MOXXHOE AABJICHHE UI€AJILHOTO

raza B NpOLIECCE, IPOUCXOAAILEM 110 3aKOHY T=To+aV2, me T, n

« — TMOJOXUTENbHbIE IIOCTOSHHbBIE, V — 00BEM MOIA rasa.
M300pa3suTh NPUMEPHBI rpadMK 3TOro mnpouecca B mapamerpax
p,V

6.14. Boicokuii LMIIMHAPUYECKUI COCyd € a30TOM HaxOJUTCH B
OHOPOIHOM IIOJI€ TSXECTH, YCKOpEHHE CBOOOAHONO NajeHUs B
KOTOpoM paBHO g. TemmepaTypa a30Ta MEHSETCS MO BBICOTE TakK,
4TO €ro IJIOTHOCTh BCIOAY OofMHakoBa. HailiTu rpagueHT Temmepary-
pbt dT/dh.

6.15. JomycTtuM, faBieHUE p M IUIOTHOCTb p BO3AyXa CBSI3aHBI

COOTHOILUEHUEM p/fp” =const HE3aBUCUMO OT BBICOTBI (37IECh # — IIO-
cTOsiHHas1). HaitfTu COOTBETCTBYIOLIMIA IPajUEHT TEMIEPaTyphbl.

6.16. Tlyctb Ha noOBepxHOCTM 3eMJIM BO3AYX HAXOAUTCA IIPU
HOPMAaJIBHBIX YciIoBHUsAX. CyuTasi, YTO TeMmieparypa M MOJNApPHas
Macca BO3JyXar HE 3aBHCAT OT BbICOTBbI, HAaliTHM €ro JgaBJiCHHE Ha
BbIcOTE 5,0 KM Haj HOBEPXHOCTBIO 3eMJIM M B HIaxTe Ha IIyOuHe
50 km.

6.17. Cuyuras, 4TO TeMIeparypa M MOJIIpHasi Macca BO3JyXa, a
TaKX€ YCKOPEHHE CBOOOAHOINO MAaJeHUsi HE 3aBUCAT OT BBICOTHI,
HallTM pa3HOCTb BLICOT, Ha KOTOPLIX MJIOTHOCTH BO3/lyXa IIpu
temneparype 0 °C oTnmyaiorcs:

a) B e pa3s; 6) Ha n=1,0%.

6.18. MneanbHplif ra3 ¢ MOJNAPHOM Maccoiik M HaxOIUTCA B
BbICOKOM  BEPTHKAJIbLHOM LMIUHAPUYECKOM COCYHe, IUIOILajb
OCHOBaHUWsl KOTOporo S m BbicoTa h. Temmneparypa rasa 7T, ero
AaBJICHUE Ha HUXKHEE OCHOBaHHUE p,. CyuTasg, YTO Temmepatypa u

YCKOpeHHE CBOOORHOINO HajeHMst g HE 3aBUCAT OT BbICOTBHI, HAWTHU
Maccy rasa B cocyje.

6.19. UneanbHblif ra3z ¢ MOJSAPHOM Maccoiik M HaxONUTCS B
O4YeHb BBICOKOM BEPTHKAJIbHOM IWIMHAPWYECKOM COCyle B
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OJIHOPOJIHOM TIOJIE€ TSDKECTH, JUISl KOTOPOTO YCKOPEHHME CBOGOAHOrO
najgeHuss pasHo g. CuuTas Temmepatypy rasa BCIOJy OJMHAKOBOWH
n paBHoit T, HaiTH BBLICOTY, Ha KOTOPOM HAXORMTCH LEHTP TAXKECTU
rasa.

6.20. Mneanbubiif ra3 ¢ MONApHOM Maccoil M HaxoguTcs B
ONHOPOMHOM TIIOJIE TSKECTH, YCKOpPEHUE CBOOORHOrO MajeHusa B
KOTOpOM paBHO g. HailTu namneHue raza Kak (yHKIUIO BbICOTHI
h, ecnu npn h=0 pgasiieHue p=p,, a TeMIIEpaTypa U3MEHAETCH C
BLICOTOM Kak :

a) T=T,(1-ah); 6) T=T(1+ah),

[He a — TOJOXUTENbHAA NOCTOSTHHAA.
6.21. I'opn3oHTANBHBIA LMIMHAP, 3aKpbITBIf C OJHOIC KOHIA,

BpAlllAlOT C MOCTOAHHOM YIIOBOM CKOPOCTBIO & BOKPYT BEpPTHKaJlb-
HO OCH, TIpOXOHSAILICH uYepe3 OTKPBITHIA KOHEl, UMJIMHAPA.

[aBnenne BO3gyXa CHapyxm p,, Temneparypa T, MOIspHas macca
Bo3fyxa M. Haiitu naBieHue BO3yxXa Kak (PyHKIUIO PacCTOAHUA
r OT ocu BpauleHusi. MosipHyl0 MacCy CYUATaTh HE 3aBUCALIEHA OT

paccTosiHUs .
6.22. Kakomy [aBJIEHUIO HEOOXOQUMO IOABEPTHYTb YIVIEKUCIIBIR

ra3 npu T=300 K, 4ToGbl €ro nJjOTHOCTL OKasajacb paBHOM

p=500 r/fm? PacueTr npoBeCTH KakK AJsl UACAJIBHOrO rasa, Tak U JJis
BaH-1E€p-BaayibCOBCKOIO,

6.23. OnquH MONb a30Ta Haxogutcst B obbeme V=1,00 n. Haiitu:
a) TeMnepaTypy a30Ta, NPM KOTOPOI IOrPEIHOCTb B JIaBJIEHHH,
ONpENENISIEMOM YPAaBHEHUEM COCTOSIHUS UAEAJIbHOIO rasa, COCTaByseT

n=10% (0 CpaBHEHUIO C [|aBJIEHUEM BaH-JAEP-BaalbCOBCKOIO rasa);
6) napyeHue rasa NMpH 3TOM TeMmepartype.
6.24. OuH MONb HEKOTOPOTO ra3a HaxOAUTCS B COCysie 00BEMOM

V=0250 n. Ilpu T7,=300 K pasnenue rasa p,=90 atmM, a npmu

T2=350 K nasinenue p,=110 arm. HaiitTnu nocrosHHbie Ban-mep-
Baanbca anst 3T0ro rasa.

6.2. IlepBoe Hawano TepMoaAMHaMuku. TemnceMkocTnh

® TlepBoe HAYalo TEPMOAMHAMUKMU:
Q=AU+A, (6.2 a)

rme AU — npupallieHue BHYTPEHHeHl 3HEPIUM CHCTEMBL.
® PaGora, coBepliaeMas rasom:

A=[pdv. (626)
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® BuyTpeHHsis SHEPUA MACAILHOrO rasa:
U=ﬂcyr=ﬂﬂ.=_?;y_, (628)
M My-1 y-1

® MonspHas TEMIOEMKOCTL rasa MNpM MOJMTPoNuMYecKoM npouecce (pV*=

=const): .
c-_R __R __(n-V)R (621

y-1 n-1 (r-1(y-1)
® BuyTpeHHss 3HEPrvis MOJIAi BaH-Jep-BaajbCOBCKOIO rasa:

U=C,T-alV,. (62n)

6.25. Tloxa3aTbh, YTO BHYTPEHHss 3Hepruss U BO3Qyxa B KOMHAaTe
HE 3aBUCUT OT TEMMEPATYpPHI, €CJIM HAPYXHOE JAaBJIEHUE p IOCTOSIH-
HO. Bbrumcnuth U, ecny p PaBHO HOPMaNLHOMY arMocdepHOMY
AABJIEHUIO M O0BEM KOMHaTbl V=40 M3.

6.26. [Ipa Tenmnou30NNpOBaHHbIX OanyoHa I U 2 HamOJHEHbI
BO3yXOM M COEAUHEHbI KOPOTKOH Tpybkoit ¢ BeHTmiiem. M3BeCTHbI
o0beMbl 0allJIOHOB, a TaKXkKe AaBJIEHUE U TeMIepaTypa BO3[yXa B
wux (Vy, p,, T, m V,, p,, T,). Haiitu Temnepatypy u AaBJeHUC
BO3yXa, KOTOPbIE YCTAHOBATCH MOCJE OTKPbITUS BEHTUJIIA,

6.27. T'a3000pa3Hblii BOAOPO, HAXOAUBILUUKACA TP HOPMalIbHbIX
YCIIOBUSIX B 3aKpbITOM cocyae obbemoMm V=5,0 1, oxjagunu Ha
AT=55 K. HaiiTu mpupaiieHue BHYTpPEHHEH 3HepruMm rasa u
KOJIMYECTBO OTHAHHOIO MM TeIa.

6.28. Kakoe KkosM4ecTBO Temsa HaaA0 CcooOLUMTh a30Ty MpHU
n300apUyecKOM  HarpeBaHuu, 4ToObl ra3 cosepiumsi  pabory

A=2,0 Ix?
6.29. HaiiTu MOJIIpDHYIO Maccy ras3a, ecjid IIpU HarpeBaHuH

m=0,50 kr s10ro razsa Ha AT=10 K wusobapuuecku Tpebyercs Ha
AQ=148 x]Ix Teria OOJbLIE, YEM [PU HU30XOPUYECKOM HarpeBa-
HHU.

6.30. OnMH MOJIb HEKOTOPOIO HAEaJIbHOTO ra3a u300apuyecku
Harpenu Ha AT=72 K, cooOmiuB eMmy KOJIMYECTBO Terja Q=
=1,60 x]Ix. HaiiTu npupanieHue ero BHYTPEHHEH SHEPIUU U
BEJTUYMHY y=CP/CV.

631. lBa Mons wieanbHOTO rasa npu Ttemmneparype T,=300 K
OXJIA[IUIIX U30XOPUYECKH, BCIIEACTBUE YEro ero [AaBJICHME YMEHLIIIU-

jock B n=2,0 pasa. 3aTreM ra3 u3o0apuyecKu pacUIMPUIIM TakK, YTO
B KOHEYHOM COCTOSIHUM €ro TEMIepaTypa cTaja paBHOI [E€pBOHa-
yanbHON. Haittm KoOmuyecTBO Temma, MNOINIOIIEHHOTO Tra3oM B
IaHHOM Mporecce.
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6.32. Bbryucnurs Yy I ra3’oBOd CMecd, COCTOALLEA U3
v;=2,0 Momp KUCIIOpOA M v,=3,0 MO, yrIekucnoro rasa. [asmel
CYHUTAThb WJEAJILHBEIMU.

6.33. BberyuciuTh YACNbHBIC TEIJIOEMKOCTU ¢p, U €, JJIA ra3oBOH
cMecu. coctostedt u3 7,0 r azorta u 20 r aproHa. I'a3bl HeajibHbIE.

6.34. B BepTMKaJIbHOM HWIMHAPE TNOH HEBECOMBIM IIOpPILHEM
HaxXOQUTCSA OfMH MOJIb HEKOTOPOTO KJEaJbHOIO rasa IIpyM TeMmmnepa-
type T. IIpoCTpaHCTBO Haj MOPIIHEM COOOLIAETCSl C aTMOChepoil.
Kakyio pabory Heo6XOAMMO COBEPIUUTh, YTOOLI, MEMAJICHHO MOJHU-
Masi TOpILE€Hb, U30TEPMMYECKM YBEJIMYUTbL OOBEM ra3a MOJ HUM B
n pa3? TpeHusi HeT.

6.35. BHyTpu 3akpbiToro ¢ OGOMX KOHIIOB TIOPU3OHTajbHOTO
HWIVHAPA HaXOJUTCS JIETKOMOJBYKHBIA MOpIIeHb. IlepBoHauasibHO
HOpIIIEHDb JEJMT IMIUHIAP Ha [IBE PaBHbIE YacTH, Kax/jasi 00beMOM

V., B KOTOPbIX HAXOMUTCA MACAJIbHDBINA ra3 OJiMHAKOBON TEMIIEpATy-
0
pbl W TOR ORHMM M TeM XE JiaBleHueMm p,. Kakyio paGoty

HeoOXOAMMO COBEpIINTb, YTOOBLI, MEMJIEHHO [BHUrasg MOpPIICHbD,
M30TEPMUYECKM YBENMYUTL OOBEM OMHOM YacTH rasa B m pas IO
CpaBHEHMIO C 00'bEMOM Jpyroi yacru?

6.36. Tpu MoOnsA UaeanbHOIO rasa, HaXOAMBIIErOCS IPU TEMIIEpa-
type T,=273 K, m30oTepMHYecKy pacliMpuiv B n=5,0 pa3s u 3aTeM
M30XOPUYECKM HArpelad TakK, YTO €ro [aBJIEHUE CTaJI0 PaBHbIM
MepBOHAaYyaJbHOMY. 3a Bechb MpoOIECC rasy COOOLIMIM KOJIUYECTBO
terta Q=80 kIx. Haittu y pang 3TOoro rasa.

6.37. OnuH MONb KUCIJIOpOJa, HAaXOAMBILIEIOCS NPU TEMIIEpAType
T,=290 K, apuaGaT4ecku CXKajld Tak, YTO €ro JiaBJIeHUE BO3POCIIO
B 1=10,0 paz. Haittu:

a) TeMmeparypy rasa rfocje CKaTusd;

6) paboTy, KoTOpasi ObUla COBEpILIEHA HaJ ra3oM.

6.38. Hekotopyro Maccy a3ota cxanu B 1=5,0 pas (o obnemy)
OofuH pa3 aguabaTuyecku, ApYroil pa3 usorepmuyecku. HayanbHoe
COCTOSIHME ra3a B o0oux cimydasix oguHakoBo. Haiitu OTHOlueHme
COOTBETCTBYIOLIIMX paboT, 3aTpadeHHBIX Ha CXKaTue.

6.39. BHyTpM 3aKpBITOIO TEIUIOM3OJIUMPOBAHHOIO LUJIMHApPA C
HjeajbHbIM Ira30M HaXOAMTCS JIETKOMOJABUKHDBIA TENJIONPOBOASIIMIA
nopienb. [Ipy paBHOBeCcUM TNOPUIEHb JEIUT LMWJIMHAP Ha JiBE
pPaBHBIE 4aCTHM U TeMImeparypa rasa papHa I,. IlopiieHbp Havau
MEUICHHO nepeMelatb. HaiiTu Temmeparypy rasa Kak (yHKLMIO
OTHOILEHUSI 7 O0bEMa GONbIIEH YacTM K 00beMy MEHbIIIEH 4acTu.
ITokazaTenby aguabarbl rasa y.

6.40. B 3akpbITOM C O0OMX TOPILIOB FOPH3OHTAJILHOM uwmnupe
3alI0JIHEHHOM HUJ€aIbHbIM Tra30M ¢ IIOKasarejaeM ajuabathl Y,
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HaxOAUTCA IIOpUHIEHb MacChl m C MAOIANbI0 CEYCHUA S. B
MOJIOXKEHNH PaBHOBECHsI J1aBJIEHME ra3a paBHO p, U MOPIUEHb ACIUT

IJIMHAP Ha JBE OIMHAKOBbIE YacTH, Kaxnas oobeMom V. Haiitu
YacTOTy MaJiblX KOJieGaHuil MOPLIHS OKOJIO MOJIOKEHUs PaBHOBECHA,
cyuTaf mpouecc B rase anuabaTUYECKUM M TPEHUE HUYTOXHO
MaJibIM,

6.41. OnpeaenuTb CKOPOCTb U UCTEYEHUA TENUs U3 TETMIOU30JIM-
POBAaHHOIO COCyla B BaKyyM 4epe3 majioe orBepcTue. Cuutarth, YTO
MPU 3TOM YCJIOBMM CKOPOCTb NOTOKa ra3a B COCYRE HPEHEOPEXKMMO
Mana. Temneparypa renusa B cocyae T=1000 K.

6.42. O6beM MOJIA WeaNbHOrO rasa C rokasaTejlieM aaumabarbl
Y M3MEHSAT N0 3akoHy V=a4/T, rie a — mnocrosiHHasg. Haiiti
KOJIIMYECTBO TEIJia, MOJydeHHOE ra3oM B 3TOM TMpoOLEcce, €Ciu ero
TEMIEpaTypa ucnbiTana rpupauieHue AT.

6.43. IlokazaTtbh, 4TO NpoOLECC, IPU KOTOPOM paboTa HACANBLHOIO
ra’a MNpPOMOPLUMOHAJIbHA COOTBETCTBYIOLLIEMY TIPUPAIEHUIO €TI0

BHYTPEHHE 3HEPruM, OINUCHIBACTCA YpaBHEHUeM pV " =const, IAe
n — IIOCTOAHHAag.

6.44. HaifTu MONAPHYIO TEIUIOEMKOCTb HACANBLHOIO rasa IIpH
TIOJIMTPOIIMYECKOM IIponecce pV*=const, €ciy 1oxasaTtesb agnabaThbl
raza paseH y. Ilpm kakux 3Ha4eHUsIX I0Kasaress IOJUTPOIbI A
TEMJIOEMKOCTL Fa3a OyJieT OTpUIIATEIbHOM?

6.45. Ilpy HEKOTOPOM IOJIUTPOIIMYECKOM MPOLECCE OOBEM aproHa
6bl1 yBesimueH B «=4,0 pasa. J[aBjieHME NPH ITOM YMEHbIIMJIOCH
B P=80 pas. Haiitu MONApHYI0 TEIUIOEMKOCTb aproHa B 3TOM
NpoLecCe, CYUTAsI a3 MAEabHBIM.

6.46. OnMH MOJIL aproHa pacLUMPHUNN 16 TOJIUTPOIIE C MOKA3aTe-
neM n=150. Ilpn 3TOM TemmnepaTypa rasa HCObITala [1PUPAIECHUE
AT=-26 K. Hairu:

a) KOJIMYECTBO IIOJIYYEHHOIO ra3oMm TeIia;

6) paboTy, COBEpILIEHHYIO ra3om.

6.47. UpneanpHblif raz ¢ nokasareiaeM aguadarbl y paciIvMpuIIn
Mo 3akoHy p=aV, rne & — nocrosinHas. [lepBoHadyanbHbI 06bEM
rasa V,. B pesynbTtaTe paclmumpeHusi 00beM YBENUYWICS B 7 pas.
Haiitu:

a) IpupalleHue BHYTPEHHEN SHepruu rasa;

6) paGoTy, COBEPIIEHHYIO ra3oM;

B) MOJIADHYIO TEIJIOEMKOCTbL ra3a B 3TOM IIPOIIECCE.

6.48. UneanbHplif ra3, mnokasaTejib aguabaTbl KOTOPOIO v,
PacIIUpSAIOT Tak, 4TO COOOILaeMOe rasy TEIUIO PaBHO YOBUIM €ro
BHYTpEHHEN sHeprum. Haiitu:

a) MOJIIDHYIO TEIUIOEMKOCTb a3a B 3TOM HPOLIECCE;

6) ypaBHeHme mpouecca B mapamerpax T, V.
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6.49. OnuH MOJIb MIAEANbHOIO ra3a C IIOKa3arejieM aauabaTbl Y

COBEpILIaeT IIPOIECC, NPH KOTOPOM €ro JgaBneHue peoT% 1HE
o« — nocrosiHHas. Haitu:

a) paboTy, KOTOpYI0O NPOM3BERET ra3, €CIM €ro TeMmIepaTypa
UCNbITaeT npupateHue AT,

6) MOJISIPHYIO TETUIOEMKOCTb ra3a B 3TOM IPOLIECCE; IIPK KaKOM
3HAaYEHUN @ TEIJIOEMKOCTb OyAeT OTpuIlaTesIbHOIM?

6.50. MneanpHblit ra3 ¢ mokaszaresieM aguabaTbl y COBEpLIAET

[poLECC, TMPU KOTOPOM €ro BHYTpeHHAA 3Heprua UeoV®, r1ae
« — nocrosiHHadg. Haiitu:

a) paGoTy, KOTOPYIO [IPOU3BENET a3, YTOObl BHYTPEHHsA JHEPIus
ucnbiTana npupailenune AU;

6) MONAPHYIO TEMJIOEMKOCTb ra3a B 3TOM IpOLIECCE.

6.51. Onqus Monp MJAEaNbHOIO ra3a ¢
U3BECTHBbIM 3HayeHueM C, HaXOOUTCA B
7eBoii  monoBMHe umauMHgpa (puc. 6.2). @)
CrnipaBa OT nopuiHA BakyyM. B orcyTcTeHE
rasa [MOpIleHb HAaXOQUTCA BIUIOTHYIO K
JIEBOMY TOpLY LWJIMHApPA, U HPYXUHA B Puc. 62
3TOM TIOJIOXKEHWM He JedOpMUpOBaHa.

BokOBbIE CTEHKM HWIMHApPAa U TMOpIIEHb
amuabartHble. TpeHuss Her. I'a3 HarpeBalOT 4epe3 JEBBIA TODEI]
nuauHAapa. HallT TEnJoeMKOCTb ra3a B 3THUX YCJIOBUSIX.

6.52. lImeercss wmaeanbHblil ra3, MoJsipHas TemoeMkoctb C,
KOTOpPOro u3sectHa. HaliTu MOJISIpHYIO TEIIJIOEMKOCTb 3TOIO ras’a Kak
¢yHKIMIO ero o6beMa ¥V, ecinu ra3 cOBEPLIAET MPOLECC MO 3aKOHY:

a) T=Tye"; 6) p=pye”’, e T,, p, ¥ & — NOCTOSHHBIE.

6.53. OpuH MOJIb UJIEAJILHOTO ra3a, TEMJIOEMKOCTb KOTOPOro npu
NOCTOSHHOM fapieHud C,, COBepLIACT MpPOUECC MO 3aKOHY
p=py+e/V, tne p, 1 a« — NOCTOsiHHbIE. HaiTu:

a) TEIJIOEMKOCTb Ta3a Kak (yHKI[UIO ero obbema V;

6) cooflieHHOE ra3y TEIJIO NPy €ro paciuMperuu ot V; jgo V,.

6.54. To e, YyTO B IpeAbAyLIeil 3agaye, HO ra3 COBepLIAET
npouecc no 3akony I'=T +aV.

6.55. Haiitu ypaBHeHme nponecca (B nepeMeHHbix T, V), npu
KOTOPOM MOJIAPHAs TEIJIOEMKOCTb HCAJIbHOTO ra3a U3MEHSETCS II0
3aKOHY:

a) C=C,+aT; 6) C=C,+BV; B) C=C,+ap.
3nece @, B U @ — IOCTOSHHBIE,

6.56. Vimeercst upeasibHbli ra3 ¢ nmokasartenem aguabatbl y. Ero
MONAPHAas TEIJIOEMKOCTb NPH HEKOTOPOM IIPOLECCE U3MEHAETCH IO
3akoHy C=afT, rne o — mnocrtoaHHast. Haiitu:

AVRN ARG
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a) paGoTy, COBEPILIEHHYIO OffHUM MOJIEM rasa IIpy €ro Harpepa-
Huu ot T, mo Temmeparypbl B 7 pa3 GombLiei;

6) ypaBHEHME MpOIECCA B HapameTpax p, V.

6.57. Haiitu pa6oTy, cOBeplIaeMyl0 OJHMM MOJIEM BaH-IEp-
BaaJIbCOBCKOIO Tra3a MPH H30TEPMUYECKOM PaCIIMPEHHH €r0 OT
obbema ¥V, no V, npu temmeparype T.

6.58. Oquu MOJIb KHMCJIOpOfa pacHpuinu oT o6bema V;=1,00 i
no V,=5,0 n mpu mocrosHHo# Temmeparype T'=280 K. Berauciutb
KOJIMYECTBO TMOMIOLICHHOIO ra3oM Temia. a3 cyutarh BaH-IEp-
BaaJIbCOBCKUM.

6.59. Haiitu nana MOJsA BaH-AE€P-BaaJIbCOBCKOIO ra3a ypaBHCHHE
anuabarel B nepeMeHHBIX T, V, eclIn €ero TEIUIOEMKOCTh IIpHu
MOCTOSIHHOM 00beMe paBHa C. !

6.60. OnpenenuTh [JIA BaH-AEP-BaalIbCOBCKOIO ra3a pasHOCTDb
MosisipHbIX Terutoemkocreit C,-C,,.

6.61. [Ia TEIIOM30JIMPOBAHHBIX OajlyiIOHa COEIMHEHBI MEXIY
coboit TpyOkoii ¢ BeHTMNEM. B onnom 6annone obnemoMm V=10 x
HaxoguTcs v=2,5 MOJB YIJIEKMCIIOTO ra3a. Bropoil 6a/uIoH o6bEMOM
V,=100 1 oTKayaH JO BBLICOKOTO Bakyyma. BEHTWJIb OTKPBUIW, U ra3
paciiupuincs. Cuutass ra3 BaH-[i€p-BaajIbCOBCKUM, HAWTHU mpupallie-
HHUE Er0 TeMIEepaTyphl.

6.62. Kakoe Konmu4yecTBO TeIia Hago coobuuTth v=3,0 Momb
YITIEKMCIIOTO rasa, 4ToObI NMpHU PacCIIUPEHHMM B BaKyyM OT o0beMa
Vi=50x no V,=10 1 TemmepaTypa ero He usMecHuiuace? Ia3
CYUTATb BaH-IEP-BAAJILCOBCKUM.

6.63. IlpoxoxxaeHHe ra3sa 4epe3 IMOPUCTYI0 TMEPETOpPOAKY B
TENJIOM30NMPOBAHHOK TpyGe CONPOBOXIAETCA pacCUIUPEHUEM U
HW3MEHEHNEM TeMiepaTyphl rasza (3¢dexr Dxoyns —Tomcona). Ecnu
J0 pacllUpeHUst ra3 CYMTaTh BaH-IEP-BaajlbCOBCKMM, a IOCJIe
paclUMpEeHusa — MJCaNIbHBIM, TO COOTBETCTBYIOILEE IIpUpAIEHUE
TEMIIEpaTyphbl rasa

TosyunTsb 31y POpMYITy, NPUMEHUB MMEPBOE HAYAIIO TEPMOAUHAMUKHI
K MOJIIO rasa, poXopslleMy uepes meperoponky. Ilporecc cumrarh
ajnabaTYeCKNM.

" 6.64. Bocnionb3oBaBimIMCch (OpMYNION M3 TpeAbUAYLEN 3ajgaym,

HaiiTh 3HavYeHus T; BOAOpOAA C HAYAJIBHBIM MOJISIPHBIM O00BHEMOM
V70,160 afmons, npu kortophix 3¢ddekr Ixoyns—Tomcona 6Gyner
nonoxurensibiM (1.e. T,<T)).
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6.65. Haiitu ¢ nomorupio popmynsl U3 3agayn 6.63 npupauienue
AT TemmepaTtypnl rasa, €CnM B Ha4daJlbHOM COCTOSIHUM IIpH
T,=300 K ero monsapueit o6nem V,=0,100 n/moms, a 3ateM B
npouecce Jxoyns—ToMmcoHa ra3 CuIbHO pacliupunu. Pacder
NPOBECTH:

a) qia Bojgopona; 6) s asorta.

6.3. MoteKynAapHO-KMHETHYECKAsA TeopH.
Pacnpenenenna MakcBesia u Boasnmana

® Yycno YAapoB MOJIeKyJ rasza o €AMHMLY MNOBEPXHOCTH CTCHKH 3a €AMHMILY
BpEMCHH!

v =(1/4)n{v), (63a)

rie n — KOHUEHTpaluMusd MOJEeKyJ, (U) - HX CpeiHAdA CKOPOCTbh.
b4 VpaBHeHue COCTOAHNUA MACAJILHOIO rasa:

p=nkT. (6.36)

© Cpennssn HEPrUs MoOJIEKy.T:

(e)=ikT/2, (6.3B)

e i = Poor* My * Zn‘w.

® dynkuun pacnpefesieHns Makcsesuia:

o(v,) = (m[2=kT)exp(-muv [2kT), 631)
F ) = (m[2nkT)2exp(-mv?[2kT), 6.3 1)
F(v) =4an(m/2nkT)*2 v’ exp(-mv?[2kT). (63e€)

® HauGoJiee BepoATHas, CPEfHAA M CPelHAs KBafPAaTHYHAasi CKOPOCTH MOJEKY/:

Uy = 2H, (v)= —8-H, v, = 2 KT (6.3 x)
m \Ju m J m ,

® Pacnpepesienne Bonbumana:
n=nye VT, (633)

rme U — noreHumanbHas 3Heprus MOJEKy/Ibl BO BHEIIHEM MOJE.
® Pacnpepenenne BoibiiMaHa B Cilyyae AUCKPETHBIX YPOBHEIA:

N, & E,-E,
2 =Zexp| -2 1|, 63
N, g xp( kT 63m

me g U g — KPaTHOCTU BBIPOXKACHMA COOTBETCTBYIOLLIMX ypOBHeﬁ.
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® CpenAs 3HEPTUS KBAHTOBOTO TapMOHMYECKOIO OCHHLIATOPA:

T +WI. (6.3]()

6.66. CoBpeMEHHbIE BaKyyMHBIE HAaCOCHI IIO3BOJIAIOT MOJIy4aTb

RaByeHUA J0 p=4-1071° IIa (3 pu KOMHaTHOI Temnepatype). Haiitu
YHCJI0O MOJIEKYN ra3a B 1 ¢cM’° M cpefiHEE PacCTOAHME MEXTY HHUMH
NpH 3TOM [IaBJIEHUH.

6.67. B cocyne of6beMoM V=§, 0 I HaxOAUTCA a30T Macchl
m=140r npu T=1800 K. HaiiTu nasneHue rasa, €CIM IpH ITOH

temieparype n=30% MOJIEKYJl JUCCOIMHPOBAHO HAa aTOMBI.
6.68. IImoTHOCTE CMeCH Te€nus W a30Ta IIPM  HOPMAaJIBHBIX

ycrosuax p=0,60 r/fn. HaliTM KOHIEHTPAaLMIO aTOMOB Ienus.

6.69. Haiit; 4mncio creneHeil ¢cBo60ibl MOJIEKYNBI ra3a, €Cid Mpu
HOPMAJILHBIX YCJIOBMAX IUIOTHOCTb rasa p=1,3 mrfeM® m ckopocTs
pacmpocTpaHeHMA 3ByKa B HEM v=330 m/c.

6.70. OnpenenuTs OTHOLIEHHE CKOPOCTH 3BYKA B rase K CpelHei
KBaJIPAaTUYHON CKOPOCTH MOJIEKYJI Ta3a, €CIM MOJIEKYJIbI:

a) OgHOAaTOMHEIE; §) KECTKUE JBYXaTOMHEIE.

6.71. HaitTn mpupanieHue BHYTpEeHHEH sHeprum 16 r Bopmopona
MpH yBEJIMYEHUM €ro temmepatypel ot 70 o 300 K. Mmets B Bumy,
YTO [PH 3TOM HPOUCXOAMT "pasMOpaxuBaHue” BpallaTEIbHbIX
cTereHel cBOOObI.

6.72. Ilycte mpacanbHBIA ra3 HarpeT A0 TEMHOEpaATyphl, IIpu
KOTOPO#l Yy MOJIEKYNT BO3OYKREHBI BCE CTENEHM CBOOOABI (ITOCTyIia-
TEJIbHBIC, BpalLLATE/IbHbIE M KoJieGarenbHble). HallTw MonspHyio
TEMJIOEMKOCTb TaKOTO ra3a NP M30XOPUYECKOM IMPOIECCe, a TaKxe
nokaszaTesnb afuabaTbl y, e€cim ra3 coctour M3  N-aTOMHBIX
MOJIEKY:

a) NMHEHHBbIX; 6) HENWHEHHDbIX.

6.73. UneanepHblii raz u3 N-aTOMHEBEIX MOJIEKYJT PaCIIUPSIOT
u3obapuyecku. Cumras, YTO y MOJEKYN BO30YXAEHBbI BCE CTEIEHH
cBoGoAb!l  (NMOCTyNaTENbHBIE, BPALLATENbHbIE M KOJeGaTesIbHBIE),
HaiiTH, KaKas [OJIA TEIJIOTHI, coolLiaeMasi rasy B 3TOM IpoIiecce,
pacxofyercss Ha pabGoTy paciMpeHus.

6.74. Haiitn 4MCIO aTOMOB B MOJIEKYJIE Ta3a, Y KOTOPOIO IpH
"3aMOpaXMBaHUM" KOJIEGATENILHEIX CTENEHEH CBOGOABLI MOCTOSHHAs
Y yBenm4mBaeTca B n=1,20 pa3sa.

6.75. HaiiTu MONApPHYI0 MacCy M YMCHO CTereHeii CBOGORDBI
MOJIEKYJI MACAIbHOIO ra3a, €CJIM M3BECTHBHI €10 YHENbHbIE TEIIOEM-

xocTn: €,=0,65 Ix/(rK) u c,=051 H=/(r-K).

302



6.76. HajiTn umciio creneHeil cBOOOABI MOJIEKY/l WMJEAJIBHOIO
ra3a, MOJIsipHasi TEIMJIOEMKOCTb KOTOPOIO

a) npu nocrosHHoM nasieHuu C,=29 Jx/(monb-K);

6) B nponecce pT=const pasHa C=29 ]JIx/(monb-K).

6.77. BorumcnuTh MOKa3aTelib aguabarbl y JIg CMeCH, COCTOsI-
HIE# M3 v, MOJeH ONHOATOMHOIO rasa M v, MOJIeil AByXaTOMHOTIO
ra3a M3 >XECTKHX MOJIEKYI.

6.78. Monekynbl HMAECANTLHONO rasa, y Kotoporo y=1,40 u pnaB-
nenne p=100 klla, uMeloT cpenHIOl dSHepruio (e)=2,5-10% Ix.
Haiitn 4mcino monexkysn B eaumHuie obnema.

6.79. Cocyn ¢ T1a30M M3 J>KECTKMX JBYXaTOMHBIX MOJIEKYJ
OBWXKETCSI €O CKOpocTbo v=20 M/c. MonspHaa Macca rasa
M=32 r/mons. HaliTu mnpupaimieHHe TEMIIEparypbl Tra3a HOCHe
BHE3ANHONM OCTAHOBKM COCyfa.

6.80. BolumciuTh npu temmeparype t=17°C:

a) CPEeJHIOI KBaJIPaTUYHYIO CKOPOCTb ¥ CPEHIOI0 KMHETHYECKYIO
SHEPTUIO MOCTYNATENLHOIO JBUXKEHMA MOJEKYJbl O,;

6) cpemHIOI0 KBaJPAaTHYHYIO CKOPOCTb Kall€JIbKM BOJBI JMaMETpa
d=0,10 MxM, B3BEIIIEHHO B BO3yXeE.

6.81. Bo CKONBKO pa3 Hag0 paCIUMPUTb ajuabaTUyecK ras,
COCTOSIIIIMIA U3 XKECTKMX JBYXaTOMHBIX MOJIEKYJ, YTOOBI UX CPENHAA
KBajipaTM4Has CKOPOCThH yMeHbIUWIach B 11=1,50 pasa?

6.82. A3oT Macchl m=15 r HaxOAMTCs B 3aKPLITOM COCYHE IIpH
T=300 XK. Kakoe KOIUYECTBO TEIJIOTbI HEOOGXOAMMO COOOIIUTD
a30Ty, 4YTOObI CpefHAsA KBafpaTU4YHasA CKOPOCTb €ro MOJEKYJ
Bo3pocna B n=2,0 pasza?

6.83. I'a3, cocrosiiMii M3 KECTKUX JBYXaTOMHBLIX MOJIEKYJI,
HaxoputcA npu T=300 K. BbMUCIUTD CPEAHIOI KBaIpaTU4YHYIO
YIJIOBYIO CKOPOCTb BpAlIl€HUs] MOJIEKYJIbl, €CJIM €€ MOMEHT WHEPIIUM
1=2,1-10"% r-cMm2.

6.84. Ta3 u3 KECTKUX J[BYXaTOMHBIX MOJIEKYJl, HaXOQUBIIUIACS
NpY HOPMAJIBHBIX YCJIOBUSAX, aguabaTUdyecKu cxanu B 1n=5,0 pas
no o6veMy. HaiiTu cpeHi0I0 KHHETUYECKYIO PHEPIUIO BpalllaTeJIbHO-
ro ABMXKCHUS MOJIEKYIB! B KOHEYHOM COCTOSIHUH,

6.85. Bo CKOJNBKO pa3 M3MEHUTCS YHUCIO YHApOB >KECTKUX
ABYXaTOMHBIX MOJIEKYJI ra3a O MOBEPXHOCTb CTEHKA B EMHULY
BPEMEHU, €CNU ra3 afuabaTHyecKu pacHIUpMTL B 7 pas?

6.86. O6beM ra3a, COCTOSIIIETO U3 JKECTKMX J(ByXaTOMHDIX
MOJIEKYJI, YBEIMYMIM B 1=2,0 pa3a IO IOJUTPONE C MOJISPHOIA
TEIUIOEMKOCTEIO C=R. Bo ckonbko pa3 HM3MEHMNach NpH 3TOM
4acCTOTa yAapOB MOJICKYJI O CTEHKy cocyma?

6.87. 'a3 U3 >XECTKMX JBYXaTOMHBIX MOJIEKY] pacClIAPVIH
MONUTPONUYECKA TaK, YTO YacTOTa YAAPOB MOJIEKYJl O CTEHKY
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cocyna He u3MeHwiach., HaiiTH MONsAPHYIO TEMJIOEMKOCTbH Tasa B
3TOM TIpolLiecce,
6.88. Haiitu nia razoofpasHoro azota npu =300 K orHolueHue

yucna MOJIEKYJI C KOMIIOHEHTaMM CKOPOCTM BJOJIb OCH X B
unreppase 300+0,31 M/c k uYHCITy MOJEKY]l € KOMIIOHEHTaMU
CKOPOCTU BROJIBb TOW ke ocu B uHtepsane 500+0,51 m/c.

6.89. Haiitu BepositTHOoCTb TOro, 4uto mpu I'=300 K MOJIEKyIbI
a30Ta MMEIOT KOMIOHEHTbI CKOpOCTH BHAOJNb OCEH X, y, z COOTBET-
cTBeHHO B uHTepBasie 300+0,30, 400+0,40 u 500+0,50 m/c.

6.90. OnpenenuTb OTHOCUTENBHOE YHCIO MOJIEKYJI, KOMIIOHEHTDI
CKOPOCTH KOTOPBIX BHOJIb OCH X HaxoifATcs B MATepBane (v, v +
+8v,), a MOAYIM MNEPIEHIUKYJISAPHON COCTaBISAIOLIEA CKOPOCTH —
B uHrtepBane (v, v, +8v, ). Macca Kaxmoi MONEKyIbl m, TeMiepa-
Typa ra3a T.

6.91. I'a3, cocrodmuii U3 MOJIEKYJI MacCbl m, HaxORUTCA IpH

temrnepatype I. HailTy OTHOCHUTEJILHOE YMCIIO MOJIEKYJI, Y KOTOPBIX
MOTYJIA COCTaBISIIOILMX CKOPOCTH, HEPIEHAUKYIAPHBIX HEKOTOPOMY
HanpaBJIEHMIO, JIeXaT B uHTepBane (v , v, +8v).

6.92. Honyunts, ¢ nomoibio (6.3e) (QyHKIUIO pacnpefcneHust
Makcpenna B "npuBefieHHOM" BUAEe F(u), rae u=v/u“p, Uy — Hau-
6onee BepoATHAsA CKOPOCTD.

6.93. Boryucnute HaubGojiee BEPOATHYIO, CPEAHIOIC U CPERHIOIO
KBaJIpaTUYHYI0 CKOpPOCTH MOJIEKYJI ra3a, Y KOTOPOro npu HOpMasb-

HOM aTMOCHEPHOM [AaBJIEHHUM IUIOTHOCTH p=1,00 rfm.
6.94. HaiiTu OTHOCHUTENBHOE YHUCIO MOJIEKYJI Tra3a, CKOPOCTH

KOTOPBIX OTiAxM4arcss He Gonee ueMm Ha dn=1,00% ot
a) Haubonee BEPOATHON CKOPOCTH;
6) cpenHeil KBaJApaTU4YHON CKOPOCTH.
6.95. OnpenenuTe TEMIEpaTypy ra3a, JUIsi KOTOPOif:
a) CpefHsAs KBaJipaTU4YHasi CKOPOCTh MOJIEKYJ BOgopoja Gosiblile

ux Haubonee BepoATHOH ckopoctu Ha Awv=400 M/c;
0) ¢dyHKUUA pacHpeelIeHUs1 MOJIEKYJl KMCIIOPOAA IO CKOPOCTAM

F(v) Oyner umeTh MaKCHMyM IIpU cKOpoctu b=420 Mmfc.
6.96. Haiitu TtemmepaTypy ra3006pa3HOIc asora, HpH KOTOPOIi

CKOpOCTAAIM  MOJIeKysl  v,=300 Mfc u v,=600 M/c COOTBETCTBYIOT
OIMHAKOBbIE 3HA4YeHUA (PYHKUUU pacrpeneneHust F(v).

6.97. Tlpn u3MeHEHNN TEMNEPATYPhbl HAEAIBHOIO ra3a MaKCMMyM
¢yukuum pacnpenencHus F(v) ymenpumwica B 7 pa3. Kak u Bo
CKONIbKO pa3 M3MEHMIIach Temiepatypa T rasa?

6.98. Onpenenurh CKOPOCTH ¥ MOJIEKYN a30Ta, HpPU KOTOPOit
3Hayenne ¢yHkuum F(v) st TeMneparypbl T, Oymer Takum e,
Kak W A7 TEMIEPaTypel, B 7 pa3 GoJbIueii.
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6.99. Ilpu Kakoit TeMmepaType rasa, COCTOSILLIETO U3 CMECH a30Ta
M KUCJIOpOAa, HauboJiee BEPOATHBIE CKOPOCTH MOJIEKYNl a30Ta M
KHUCIIoposia GymyT OTIMYAThCs ApYr OT Apyra Ha Av=30 M/c.

6.100. Cmecnh BOomOpoma u renusa Haxopuress npu T'=300 K. Tlpu

Kakoifl CKOpPOCTM v MOJIeKyn 3HadyeHusa &yHkuuu F(v) Oynyr
OAMHAKOBBIMM JJIsi 060UX ra3oB?
6.101. UneanbHplii ras COCTOMT M3 MOJIEKYJ, Macca KaXiodh u3

KOTOpbIX paBHa m. IIpu Kkakoil TeMmeparype STOro raza Yucjo

MOJIEKYJI CO CKOPOCTSIMH B 3aJJaHHOM MajioM uHTepBaite (v, v+dv)
G6yner maxkcumanbHO? Hailtu Haubosiee BEpOATHYI0O CKOpPOCTb
MOJIEKYJI, COOTBETCTBYIOILYI0O TAaKOil TEMIIepaType.

6.102. Haittu cpexuioro npoexuuto ckopocru (v} u {|o, |> ecnu

Macca Kaxkaoil MONEKyJibl m ¥ Temmeparypa rasa T.

6.103. Onpenenuts (v2) — cpemuee 3HadYeHUE KBagpaTa MpPOEK-
UMM v, CKOPOCTM MOJIEKY1 ra3a npm Ttemmeparype T. Macca

KaXA0it MOJNEKYJIbI paBHa m.

6.104. Boruucnuth € NOMOLIBIO q)yﬂmml ¢(v,) uucno v
MOJIEKYJI Ta3a, HaJaollvX B €AMHUIYY BPEMEHN Ha EAUHUYHYIO
IUTOLIIAJIKY, €CJIM KOHI[EHTpaLUs MOJIEKYyJI n, Temmepatypa rasa T
M Macca KaK[O#l MOJIEKYJIBI m.

6.105. Onpenennth ¢ NOMOLILIO GYHKIUU @(v,) JaBIEHUE ra3a
Ha CTEHKy, €CJIM TeMneparypa rasa I M KOHLIEHTpalusi MOJEKYJ .

6.106. Haiitu (1/v) — cpenHee 3HayeHue OGPaTHOM CKOPOCTH
MOJIEKYJl MJI€aJIbHOIO rasa npu temmeparype T, €Ciii Macca KaxKmoit

MOJIEKYNbI paBHa m. CpaBHUTDH MOJTYYEHHYIO BEJIMYUHY C OOpaTHOI
BEJIMYMHON CpemHell CKOpOCTH.

6.107. MpeanbHblii ras, cOCTOAIMIA M3 MOJIEKYJ Macchl m C

KOHIEHTpallueil n, umeer temneparypy T. Haiitu ¢ momoiupio
pacnpenenenus Makcseruia YUCIIO MOJIEKYJI, MATAOLINX €XKeCeKyH-

JIHO Ha eQUHMILY NOBEPXHOCTU CTEHKU nop yriamu (¥, 8+d¥) k ee
HOpMaJIH.

6.108. Vicxons u3 ycjaoBuil Npenbinylleil 3aja4u, HaWTH 4YKUCIIO
MOJIEKYJI, [TaJaloLUX €XECEKYHIHO Ha CAUHUILY ITOBEPXHOCTH CTEHKHU

CO CKOpPOCTSIMM B MHTepBane (v, v+dv).
6.109. Taz cocrouT M3 MOJIEKyT Macchl m ¥ HAXORUTCH NPU

reMneparype T. Haiitn ¢ nomoupio pyukuuu F(v):
a) QYHKUMIO paCIpElesICHUsT MOJIEKY]l [0 KHHETHYECKMM

sHepruaM f(K); u306pa3sutek npumepHslii rpapuk f(K);
6) Haubosice BEPOATHYIO KMHETHYECKYIO 3HEPTHIO K,,; €OOTBET-
cryer nu K,,, Haubosee BEpOATHON ckopocTu?

305



6.110. Kakas 4acTh OMHOATOMHBIX MOJIEKYJI ra3a, HaXOOAIIErocs
B TEPMOOUHAMMYECKOM PABHOBECHM, MMEET KMHETUYECKYIO JHEPTIUIO,
OT/IMYAIOIIYIOCSE OT €€ CpEAHero 3HadyeHus He Oornee 4YeM Ha
n=10%"?

6.111. PacnpenesieHue MOJIEKYN IO CKOPOCTSIM B IY4K€, BBIXOHSA-
I1eM u3 HeGONBIION0 OTBEPCTHSA B COCyAe, onucbiBaerca yHknueit
F(v)=Av’exp(-mv?[2kT), tne T — Temmeparypa ra3a BHYTpH
cocypa. Haiitu HaubGosiee BEpPOATHLIE 3HAYECHMS:

a) CKOpOCTM MOJMEKYJ B MyUKE; CPABHHUTDL IOJIyYEHHYIO BEIMYUHY
¢ HaubGoJiee BEPOSATHOM CKOPOCTBIO MOJIEKYJI B COCYHE,

6) KMHETHYECKOi 3HEPrUM MOJIEKYJ B ITyYKe.

6.112. Taz u3 MOJeEKyJl BOAOpOAa HAxXOAUTCA MpPK TeMimepartype
T. Haiitu:

a) GYHKLUHMIO paclpefesieHuss MOJIEKyl fi0  JIeOpOoiIeBCKuM
IVIMHAM BOJIH; M300pa3uTh NPUMEPHBIA rpaduK 3TOH (QyHKIMY,

6) Hambosiee BEPOATHYIO HEOPOMIIEBCKYIO JUIMHY BOJHBI TipU
T=300 K.

6.113. Taz cocToMT M3 aTOMOB MacChl M, HaXOAAILLUUXCA B
TEPMOIMHAMUYECKOM paBHOBecun npu temneparype T. Ilycrb
v, — CcoOCTBeHHasi 4acTOTa M3JIy4a€MOI0 aTOMaMM CBETa.

a) IToka3aTh, YTO CHEKTPAJILHOE PacHpENEIEHUE HM3ITy4aeMOro

ceera ompepensiercss dopmynoit I,=lexp[-a(1-v/vo)*], me I, -
CNEKTpajbHasi WHTEHCUMBHOCTb, COOTBETCTBYIOIAs YacToOTe v,
a=mc?|2kT.

6) HaiiT OTHOCHUTENBHYIO IUMPUHY Av/v, JaHHOH CNEKTPaJIbHOM
JIMHUM, T.€. WIMPUHY JIMHUM Ha IIOJIOBUHE €€ "BBICOTHI".

6.114. JlnuHa BONHBI PE3OHAHCHON JNMHUM pTYyTH A=253,65 HM.
CpenHee BpeMsi XM3HM aTOMOB PTYTM B COCTOSHMM DPE30HAHCHOTO

BO30yXmeHusi t=0,15 Mxc. ONEHUTHL OTHOLIEHME OMNJIEPOBCKOIO

YIIMPEHUA 3TOi JIMHUM K €€ ecTecTBEHHON mmmpuHe npu T=300 K.
6.115. HaifTn cwry, [OEHCTBYIOUIYI0 HA 4YacTUIy CO CTOPOHBI
OJHOPOJHOIO [MONfA, €CJAM KOHIEHTPalUMu 3STHX 4YacTUL[ Ha [BYX

YPOBHAX, OTCTOALUX APYr OT Apyra Ha Ah=30 MM (BOOJIb HOJSA),

pasnuyaiorcss B ©=2,0 pasa. Temneparypa cucrembl T=280 K.
6.116. IIpu HabniomeHMM B MMKPOCKOIN B3BEIIIEHHBIX YaCTHI|
TYMMHIyTa OGHapyXeHO, YTO CpPEIHEE 4YMCIO MX B TOHKHX CJIOSX,

pacCcTosinMe MeXOy KOTOPBIMEH h=42 MKM, OTIMYaeTcs JHpPYyr OT
npyra B n=2,0 paza. Temmnepatypa cpenbl T=290 K. [mamerp
yactiy d=0,40 MEM, M HMX IUIOTHOCTE Ha Ap=020 r/cM® 6Gonbiire

NJIOTHOCTH OKpyXaromen >xuakoctn. HailTi 1o 3TM  JaHHBIM
NOCTOAHHYI0 BosnbiMaHa.

6.117. Ilyctb 1, — OTHOMEHHME  KOHIIEHTPALUU  MOJIEKY]
BOJIOPOfia K KOHLEHTPAllUM MOJIEKYN a30Ta BOJIM3M MOBEPXHOCTH
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3eMnu, a | — TO XE€ OTHOIICHHME Ha Bbicore A=3000 M. HaiitTi
OTHOLUEHME 1/n, npu T=280 K, monaras, 4YTO TeMmIiepaTtypa H
YCKOpEHHE CBOGOAHOTO MHajfieHUsA HE 3aBUCAT OT BBICOTHIL

6.118. B IMHHOM BEPTUKAJIBHOM COCY[l€ HaXOHUTCHd ras,

COCTOALIMI M3 JBYX COPTOB MOJIEKYJI C MaccaMH m, u m,, NpPA4EM
m,>m,. KOHIEHTpallMM 3THX MOJIEKYJ] y [AHA COCyfAa paBHbI
COOTBETCTBEHHO n, W n,, npu4em n,>n,. Cuuras, 410 MO BCEH
BBICOTE MOUIEPKUBAETCA OfHa M Ta € Temnepatypa T M yCKoOpe-

Hue CBOGOMHOIO majfieHusi paBHO g, HAWTU BBICOTY h, Ha KOTOpOM
KOHLUEHTPALMH 3TUX COPTOB MOJIEKYJl O/IMHAKOBBL.
6.119. B oueHb BBICOKOM BEPTUKAJIHLHOM LHMIMHIPUYECKOM COCYIE

HaXOMUTCS YIJIEKMCIIbIA ra3 nmpu HekoTopoit temneparype T. Cuuras
fI0JI€ TSKECTU ORHOPOAHBIM, HAWTH, KaK M3MCEHHUTCA [aBJICHME rasa

Ha JIHO COCyfAa, €CJiM TEMIICpaTypy rasa yBEJIM4UTb B 7 pa3.

6.120. A30T HaXOOMTCA B OYEHL BBICOKOM COCY/Ie B OJJHOPOJHOM
rmoyie TsbkecTH npu Temmneparype T. TemmepaTypy YBENMYMIM B 1)
pa3. Ha  kakoii BbICOTC h KOHIEHTpPallUsl MOJIEKYJ] OCTajgach
MpPEKHEH?

6.121. a3 HaxouuTCcsi B O4YEHb BBICOKOM IIWJINMHIAPUYECKOM
cocyne npu teMmneparype T. Cumrtass NOJIe TSKECTH OJHOPORHBIM,
HaliTU cpefiHee 3HAYEHUE MOTCHIUAJNIBHON JHEPTMM MOJEKYJ rasa.
Kak 3aBucMT 3Ta BEAIMYMHA OT TOTO, COCTOMT JIM ra3 U3 OJHOIO
COpPTa MOJIEKYJI MJI W3 HECKOJIbKUX COPTOB?

6.122. 3axpbITyl0 C TOPLOB TOPH3OHTAIBLHYIO TPYOKY JIMHBI
1=100 cM mepeMeEINalOT C YCKOPEHUEM 4@, HAIpPaBIICHHBIM BIOJNb €€
ocu. BHytpu TpyOkm Haxoputca aprod npu I'=330 K. Ilpu kakom
3HAa4YEHUW a4 KOHILEHTpPAallUd aproHa BOMM3M TOpUOB TPyOKuM OymyT
OTIMYaTbCA APYr OT Apyra Ha 1n=1,0%?

6.123. Haiitu Maccy MOJIsI KOJUIOMJIHBIX 4YacTHIl, €CIU MpHU
BPaIliCHUM LEHTPUDYTH C YIIOBOH CKOPOCTBIO ® BOKPYT BEPTHUKAJIb-
HO{ OCHM KOHIEHTpAUMsi 3THX YaCTUI, Ha PacCTOSHMMU 7, OT OCHM
BpallieHUsA B 1 pa3 Gonbiue, 4eM Ha PACCTOSHUU r, (8 onuoit
rOpU30HTaNbHOHN mockoctu). IInoTHOCTH YacTUIy M pacTBOpUTEINSA
PaBHbI COOTBETCTBEHHO p U p,.

6.124. TOpU3OHTAJILHO pPAaCIOJIOKEHHYIO TPYOKY C 3aKpbIThIMH
TOPLAMH BpaIlAlOT C YIJIOBOM CKOPOCTBIO @ BOKPYT BEPTUKAJIbHOM
oCH, npoxonsdilei 4epe3 oguH M3 ee TOpiOB. B TpyOke Haxomurcs
yrekucnbtii raz npu T'=300 K. Inuna tpyGku [=100 cm. Haiitu
®, MApHU KOTOPOM OTHOIUEHWE KOHIEHTPALM MOJIEKYI Y TIPOTHBOLIO-
JIOXXHBIX TOPLOB TPYOKH n=20.
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6.125. TToreHiMaybHAsA OSHEPrusi MOJIEKY)l Tra3a 3aBUCHT OT

paccTosiHuMA r- A0 LeHTpa mois Kak U(r) =ar?, tne @ — IIOJNIOXH-

TeJbHasA nocrosiHHas. Temnepatypa rasa T, KOHUEHTPALHA MOJIEKYII
B LiEHTpe monsa n,. Haiitu:
a) 4uCcNIo MOJEKyn B cnoe (r,r+dr);
6) HauGonee BEPOATHOE PACCTOAHUE MOJIEKYT T,
B) OTHOCHUTEIHOE YHCIIO BCEX MOJIEKYN B coe (r,r+dr);
r) BO CKOJIBKO pa3 U3MEHUTCA KOHIEHTPAIMA MOJEKYJ B LCHTPE

MoJiA MpU yMEHBLIEHMM TEMIIEparypbl B 1 pas.
6.126. Vicxonsa w3 yCJIOBMil NMpEnbIAyLEH 3ajayuM, HaiTH:

a) 4YMCIO MOJIEKY]l ¢ MOTEHIManbHO#M 3Heprueit (U, U+dU);
6) Haubojiee BEPOATHOE 3HAYEHUE IOTEHIMAJIbHON 3HEPIHH.

6.127. UneanpHblif ra3 u3 MOJIEKYJl MacCbl m HaXOOWTCA B
LIEHTPAJILHOM TOJIE, IJie MOTEHIMaJIbHasd SHEPIUs MOJIEKYNT paBHa

U(r), r — paccrosHue OT ileHTpa Inond. Temmeparypa rasa T,
KOHI[EHTpal|us MOJIEKYN B LieHTpe moysd ny. HalT¥ 4MCII0 MOJIEKy
B cepuyeckoM cioe (r,r+8r) €O CKOPOCTAMM, OTIHHYAIOIIMMUCH

ot HauboJiee BepOATHOM He Gonee yeM Ha dn-yactb (3n<<1).
6.128. Kakasi oTHOCHTENIbHAsA 4YaCTh aTOMOB BOAOPOHA HaXOMUTCA

B COCTOSSHMM C IJIaBHBIM KBaHTOBBIM YMCIOM n=2 npu T=3000 K?
6.129. OnpenenuTh OTHOLUEHHWE YHCIa ATOMOB [a3006pa3HOro

HaTpusl B COCTOSIHUM 3P K 4YMCITy aTOMOB B OCHOBHOM COCTOAHUU
38 nmpu T=2400 K. [Iepexomy 3P-3§ COOTBETCTBYET CHEKTpaJibHasA
JIMHUS ¢ A=589 EM.

6.130. Cucrtema cocTouT 3 N 4acTHL, KOTOPbIE MOTYT HaXOQUTh-
Cd TONBKO B JIByX cocrosthusx 1 m 2 ¢ sueprusmu E, um E,,
npudyem E,>E,. HailiTu 3aBucHMOCTb OT TeMneparypbl I CHCTEMBI

YMClia 4YacTHL, B COCTOSIHMM 2 ¥ CpejHEii SHEPrMM 4acTHll.
M300pa3uTh NpUMEPHBIA BUA rpadUKOB 3TUX 3aBHCHMOCTEH.

6.13i. Cucrema coctouT u3 N aTOMOB, KOTOpPbIE MOIYT Haxo-
JHUTBCS B ABYX HEBBIPOXICHHBIX COCTOSIHMAX C Pa3sHOCTBIO 3HEPIHif

AE. Haiitm BKIaJ 3TUX COCTOSHMII B TEIJIOEMKOCTb JaHHO
cucreMb! Kak ¢yHkuuio temneparypel: Cp(T). YNpOCTUTH TOJIy4YeH-
HO€ BbIpaXEHME JNA ciyqaeB kT<< AE u kT>>AE.

6.132. AtoMapHbIii JuTHHi ¢ KOHUEHTpauueir n=3,6-10' cm~3
Haxoputrcss npu T=1500 K. IIpm 3TOM MOINHOCTb M3IIy4YEHUs
PE30HAHCHON JIMHUM A=671 M (2P-2S) B pacuere Ha EUHUILY
obbeMa raza P=0,30 Brjem®. Haiitu CpefHee BpPEMA KU3HU aTOMOB
JIATUA B COCTOSTHUM PE3OHAHCHOTO BO3OYXIEHUS.

6.133. HaiiTu OTHOIIEHME 4KCen MONEKY] BOAOpPOA Ha MEPBBIX
BO30YX/AECHHBIX KOJIEOATEIbHOM M BPAILATENILHOM YPOBHSAX IIpH
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T=880 K. Vmerb B BUAY, YTO KPaTHOCTb BBIPOXCHHUS BpalllaTellb-

HBIX YPOBHE# paBHa 2J+1.
6.134. Imesa B BHUAOY, YTO KPATHOCTh BBIPOXKAEHUS BpallaTeIbHBIX

ypoBHEH g=2J+1, HaiiTM Bpaln]aTE/IbHOE KBAaHTOBOE YHCIO J,
HauboJiee 3aCeJIEHHOTO BpAllaTEJILHOIO YPOBHS MOJIEKYJInl O, 1pu
T=300 K. M300pa3urb NpUMEpPHBIH rpauK 3aBUCMMOCTU 3acCeJIeH-
HOCTH BpallaTeJIbHbIX YPOBHEH N,/N, or J npu 3T0i Temmepartype.

6.135. BeiBectn dopMyiny (6.3k), HCIONB3ys paclpeneieHue
Bonbumana. ITOIyYUTB € MMOMOIIBIO HEE BBIPAKEHHUE AJIS MOJIAPHOM

Kojie6aTenbHOM TemnoeMkocty Cp, . JIByXaTOMHOIO rasa. Beryuc-
mate Cp, . JUIs rasa, cocrosuiero u3 mMonekyn CL,, mpu Temmepary-
pe 300 K.

6.136. HaiiTm OTHOLUEHME WHTEHCUBHOCTER (PUOJIETOBOIO U
KpaCHOTO CIYTHHMKOB, Ommkafimx K HECMEUIEHHOH JIMHUM B
KoseGaTeJIbHOM ~ CIIeKTpe KOMOMHAI[MOHHOTO pacCesiHUsl CBeTa Ha
monekynax CL, npu temnepatype 300 K. Bo ckonbko pa3 M3MEHMT-
C 3TO OTHOILICHME IPU YBETMYEHUM TEMIICPATYPhl BABOE?

6.4. Bropoe Hauamo TepMopuHaMukH. DHTponus

® KIIJl TensoBoit MalUMHBIL

‘I=A/Q,=1‘Q'2/Q,. (6.43)
rae @, — Temio, nojydacMoe paGounM TeaoM, Q); — OTHaBaeMoe TeIUIO.
® KIIJ, uukna Kapuo:
n=(T,- T)/T,, (6.4 6)

rne Ty u T, — TeMmmeparypbl HarpeBaTeNs W XOJOMILHHUKA.
® HepasencTso Knaysuyca:

fsair<o, (64 8)

rae 8Q — a/neMeHTapHOe TemIo, MOJAYYEHHOE CHCTEMOIA.
® [IpupalleHUe SHTPONHUM CHCTEMBI

AS>[3Q)T. (641

® OcHoBHOe ypaBHeHHE TEPMOIMHAMMKH AAS OGPAaTUMBIX TPOLECCOB:

TdS =dU +pdV. (6.4 1)

® CpoGonHas sHeprus:
F=U-TS,  A,=-AF. (64¢)
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® Cpasb Mexy SHTPONHMEH M CTATHCTHYECKHM Becom {):

S=k o, (6.4 %)

6.137. Y TtennoBoii MaiumHbl, paGotawonreif nmo uukay KapHo,
temnepatypa T HarpeBateya B n=1,60 pasa Gojblile TEMIeparypsl
XOJIOAMJIbHMKA. 3a OAMH LUK MalMHAa TPOM3BOAMT pabory
A=12,0 xlIx. Kakag pabora 3a UK 3aTpauMBaeTCd Ha M3OTCPMH-
yecKoe cxarue pabouero Bernecrsa?

6.138. Monb HOCANBHOTO Tra3a M3 JKECTKUX JIBYXaTOMHBIX
Monekynl copepraer uukia  KapHo. Temneparypa HarpeBaTens
T,=400 K. Haiitu KIIJI nukna, ecjid npu aauabaTHYECKOM CXKaTHH
ra3a saTtpauuBaercsi pabora A’'=2,0 KIIx.

6.139. B xakom ciyyae KIII nuxina KapHo moBbicuTCs GOJIBILIE:
MpU yBEJIWYEHUHN TEMIlepaTypbl HarpeBateyia Ha AT wunu IIpH
YMEHBIIEHUH TEMMNEPATYPb! XOJIOMWIBHUKA HAa TAKyIO € BEJIMIMHY?

6.140. Bopnopon cosepinaer uukin Kapno. Haiitu KIII numkia,
ecid nmpu aguabaTMyeckoM pacllUpPEHMU:

a) o6beM rasa yBenuuuBaercd B n=2,0 pa3sa;

6) naBneHue yMeHblUaercss B n=2,0 pasa.

6.141. XonoguiapHasg MalluHa, pa6oTamuiasg N0 0O6paTHOMY
uukiny KapHo, nomkHa nopiep)KuBaTb B CBOEH kamepe TemIieparypy
—10 °C npu Temnepatype okpyxatoieii cpeapr 20 °C. Kakyio paboty
HaZl0 COBEpUIMTH HaA paboOYuUM BELIECTBOM MalllMHbl, 4YTOObI
OTBECTH OT €€ KaMmepnl Q,=140 xIIX Tennorbi?

6.142. Tenmosyio Maluny, pa6orasiiyio no nukiry Kapuo ¢ KIIJ
1=10%, ucCnonp3ylOT INpPH TEX XK€ TEIUIOBBIX pe3epByapax Kak
XOJIOAUJIBbHYI0O MallMHy. HaiiTu ee xonopunbHblil ko3dduimesT e.

6.143. NpcanbHblii  ra3  COBEpIUAET HUKI, COCTOSALIMI U3
YEPEMYIOLIAXCA M30TepM u ammabar (puc. 6.3). Temmepatypnl, 1ipu
KOTOPBIX NPOMCXORAT W30TEPMUYECKME nponeccel, paBubl T,, T, u

T,. Haittu KIIJ] Takoro nukia, eciau Imnpu
KaxXJaoM HM30TEPMHYECKOM  PaCIIMPEHHUH
06bEM ras’a yBeIMYMBAETCHA B OJHO U TO
7, K€ YHCIIO pas.

6.144. Haiitu KIIJ] 1ukia, COCTOALLETO
U3 [BYX H30XOp W JBYyX anmuabar, eciu B
NnpeResiax nuKia o0beM HACANILHOIO rasa
T u3MeHsieTcst B n=10 pas. Pabouum Bemie-

CTBOM SIBJISIETCSl a30T.
6.145. Haiftu KII nuxna, cocrosmierno
Puc. 63 M3 1ByX u300ap ®m AByX ajmabaT, ecnu B
npefienax LMKIa JaBJIEHUE HN3MEHSIETCA B

yx 7;

<Y
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n pa3. Pabouee BEWECTBO — HACANBLHBIA ras ¢ MOKa3aTelicM

aguabatbl ¥y.

6.146. YpeanpHblii ra3 ¢ nokasarenem aguabathl y coBepiaeT
LUK, COCTOSIIIMI W3 JABYX M30XO0p M JABYXx mu300ap. Haittn KIIJ
TaKOro HUKIa, ecnv temneparypa I rasa Bo3pacrtaer B n pa3 Kak
NP W30XOPUYELCKOM Harpese, Tak ¥ MpH H30c6apryeckoM pacLuupe-
HUU.

6.147, HineanpHbifl ra3 cOBEpLIAET LMKA, COCTOALUH W3

a) W30X0phl, afuabatbl M U30TEPMBI,

6) usolapnl, agnadaTel H K30TEPMBbI,

IpUYEM M30TCPMHUUECKUIN YIPOLECC MPOUCXOAUT TIPH MUHUMAADHOU
remrepatype nnxina. Haitrn KII xaxnoro uukna, ecjau TeMIepary-
pa T B €ro mpemenax M3MEHACTCA B n pal.

6.148. To xe, YTO B IpeAbUIYLICH 3aiade, TOJILKO H30TepMuyec-
KMH TPOLECC HPOUCKONUT TPU MRKCUMAABHOU TEMUIEPATYPEe LMFEIA.

6149, HpeanbHbiit ra3  coBepiyaet UKL, COCTOAIMUE M3
M30TEPMBL, MORATPONBI B agualarbl, NPUYEM H3OTEPMUYCCKUR
MIPOLECC TNPOMCXOAUT [IPM MUKCUMAABHOU TEMIIEPATYPE LUKIIE.
Haiitu KT vaxoro yuxsa, ecny remiieparypa T 8 ero npejgenax
H3IMEHACTCI B 1 pas.

6,150, Mieanpuptit ra3z ¢ nokalzatesaeM aguadarTsl y COBEpPIIACT
NpAMOIT LMK, cocToauiuf w3 awabathl, H306apbl ¥ U30XOpPDLL.
Hatitn KIIJ wumeia, ecnpy npu aguadatdeckOM npovecce ofnem
UCaNbHOIO rasa:

3) YBENUUMBAETCH B 1 Da3; O] yMCHLIACTCS B n pal,

6.151. Bocnonesopasiuvch PepaseHcTeom Knayauwyca, NMOKA3aTh,
410 KIIIL BCeEX {MKIOR, Y KOTODLIX ONMLAKOBLI MAKCUMANLHAA
temneparypa T, 4 MunyMmanodas T, .. meubilie, 4€M Yy LHUKIA
Kapuo nipu T, u T .

6.152. Kakyro MakcumanbHyr palory MOXKET [POU3BECTH
TEMJIOBAsA MAliiYHA, €C/M B KAYECTBE HArpeBaTeNna MCNORL3YeTCs:
KyCOK >kene3a macchl m=100 k¥ ¢ HayanbHOW TeMIeparypoid
T\,=1500 K, a B KauyeCcTBe XONOJMIbHUKA — BOja OKeaHa C

temaeparypoit T,=285 K?

6.153. Hatitu (B pacudere Ha MOAL) HPUPALEHHE SHTPOITUAN
YINIEKWCHOrO ra3a IIPUA YBEJAUHEHUM €re Temneparypsl T B n=
=2,0 pa3a, €CJi HIPOIECC HarpeBaHKs:

a) u30XOpuyecKuil; 6) uzobapuueckuii.

I'a3 cumrarb waeanbHbIM.
6.154. Bo CKOZMBKO pa3 CJHEAyeT YBEJIUYHTH M30TEPMUYECKH

00BbEM HMIEaJIbHOIO ra3a B KOJguUuyecTBe v=4,0 MOXB, YTOGHI €ro
SHTPONUA MCHbITasa npupainieHue AS=23 Ix/K?
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6.155. [Isa MO WaeaJbHOIO ra3a CHadaja W30XOPHYECKHU
OXJIafWJjIM, a 3aTeM H300apUyYecKu pacLUMpWiIM Tak, YTO TEMIIEpATy-
pa rasa craja paBHOIi mNepBOHayanbHOM. Haiitn mnpupauieHne
SHTPONMM Tra3a, €CJIM €ro AaBJICHHE B JAHHOM IIpOLiECCEe HU3MEHU-
nock B n=3,3 pa3sa.

6.156. Tenuit maccet m=1,7 r apguabaTudecky paclLUpWIN B
n=3,0 paza ¥ 3areM H306apUYECKd CXaJlu [0 . IEPBOHAYAIIBHOIO
o6beMa, HaliTu npupauieHUe SHTPONMUM rasa.

6.157. Haiitu npupailieHne 3HTPOMHU ABYX MOJIEH HAeajIbHOIo
raza ¢ rokasareneM aguabartb! y=1,30, ecnu B pe3ynbTaTe HEKOTO-
poro mpouecca o0beM rasa ypenumuwics B ¢=2,0 pasa, a JaBJCHHE
yMeHbIIMIOCH B B=3,0 paza.

6.158. B cocynax I u 2 Haxogurcs 1o v=1,2 MOmb ra3ooGpa3HOrO
renusi. OTHOLIEeHMEe 06BeMOB cocynoB V,/V =a=2,0, a oTHOLICHME
tremmneparyp renuss B Hux T,/T,=B=1,5. Cuurass ra3 ujeajbHbIM,
HaliTH pa3sHOCTb 3HTPONUil renusa B 3TUX cocymax (S,-S,).

6.159. OnuH MOJIb MAEAJILHOIO ra3a C IokasaTeneM apuabarbi y
COBEpHIaeT ITONIUTPONUYECKUANH TIpolece, B pe3ysibTate KOTOPOIo
temmepatrypa T rasa yBenuuuBaetrcsi B t pas. Ilokazarens nojaurpo-
nbl n. HaiiTu npupaiieHue 3HTPONMU ra3a B JAHHOM HPOIECCE.

6.160. TIpouecc paciumpeHUss ABYX MOJelf aproHa NPOUCXOAUT
TaK, YTO JABJIEHUE ra3a YBEJIUYMBAETCA NPSAMO MPONOPLMOHAIBLHO
ero oobeMy. HaiiTu mpupanieHue 3HTPONUM rasa NpU YBEIUYECHUU
ero obbema B «=2,0 pa3sa.

6.161. B pesynprare nNOJMUTPONUYECKOTO Iipoilecca CxXaTuA
MREAJIbHOTO ra3a €ro o0beM YMEHBIIWICA B v pa3, a pabora,
COBepIIEHHadA Haj rasoMm, A’'=2AU, rne AU — npupauieHue ero
BHYTpeHHEN 3Hepruu. HaiiT npupaineHude 3HTpPONMU ra3a B 3TOM
rporiecce.

6.162. VnecanbHblil ra3 c mokasaTteseM afuabaThl y COBEpILNAET
Opolecc Nno 3aKOHy p=p,-aV, rae p, U « — MOJOXUTEIbHBIE
MOCTOsiHHBIE, V' — 00BbeM. IIpu kakoM 3HayeHUH 0GbEMa SHTPONHUS
raza OKaXkeTCss MaKCHMaJIbHOI?

6.163. OnuH MONbL HAEANBHOIO ra3a COBEPLIAET IPOLECC, NpU
KOTOPOM 3HTPONMSA ra3a M3MEHSETCA C Temmnepatypoilt T 1mo 3akoHy
§=aT+C,InT, rne @ - nonoxurenbHas nOCTosiHHasg, C, — Mo-
JIIpHas TEIJIOEMKOCTb MAHHOTO rasa IpPH IOCTOAHHOM OOGBeMe,
Haiit, kak 3aBUCMT TeMIiepaTypa ra3a OT €ro o6bemMa B 3TOM
nponecce, ecma T=T, nipu V=V,.

6.164. Haiitu mnpupaiieHue 3HTPONMM OHOIO MOJISA BaH-uep-
BaaJIbCOBCKOTO ra3a IIPU M3OTEPMHUYECKOM M3MEHEHMM €ro o0beMa
or V; o V,.
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6.165. OnyH MONb BaH-J€P-BAaJIbCOBCKOIO ra3a, MMEBIINI 06bemM
V, u temneparypy T,, mepeBefieH B cocToaHue ¢ obnemoMm V, u
temrnepatypoit T,. Haiity npupamieHye SHTPONMM rasa, CHMrasi €ro
MOJISIPHYIO TEILIOEMKOCTh C,, M3BECTHOM.

6.166. OnuH MOJIb BaH-[AEP-BAaJIbCOBCKOIO ra3a COBEpPILAET
nonutponmyeckuii npouecc T(V-b)=const, rne b — NOCTOAHHas
Ban-nep-Baanbca. Cuuras Temnoemkocts C,, M3BECTHOM M He
3aBUCAINEH OT TEMIEPaTyphl, HalTH:

a) TEIJIOEMKOCTb ra3a B 3TOM IIPOLIECCE;

6) mpupallieHue OSHTPONIMM ra3a, €ClIM €ero TeMIieparypa
usmenniacs or T, no T,.

6.167. TIpu o4yeHL HU3KUX TEMMEPATYpaX TEMIOEMKOCTb KpUCTaI-
noB C=aT?, wne a — nocrosHHaA. HailTu 3HTPONHIO KpuCTaiia
Kak (DyHKUIHUIO TEMIIEpATyphl B 3TOil obnacru.

6.168. HajiTu npupalenne >SHTPOMUM aJIOMUHHEBOro Opycka

maccel m=3,0 kr npu Harpesanuu ero or 71,=300 K po T,=600 K,
eIl B 5TOM HHTEPBAJe TEMIIEPATYP TEIJIOEMKOCTb ajllOMUHUA
c=a+bT, tne a=0,77 Ix/(rK), b=0,46 MIx/(rK?).

6.169. B HEKOTOpPOM Impollecce TeMIIepaTypa BeLeCTBa 3aBUCHUT
OT ero “HTponnunm § 1o 3akoHy TevS", rme n — MOCTOAHHAA.
Haiitu Teruioemkocts C BewiecTBa Kak (yHKUMIO S.

6.170. Haiitn rtemneparypy T kak OyHKIMIO 3HTponuM §
BELIECTBA U1 MMOJIUTPOITUYECKOIO IIPOLIECCA, IIPU KOTOPOM TEMJIOEM-

KOCTh BellecTBa paBHa C. H3BecrtHo, 4TOo mpu Temmeparype T
SHTPONUA paBHa §,.

6.171. OnuH MOJIb MACANILHONO ra3a ¢ MU3BECTHbIM 3HAa4Y€HUEM
TEMJIOEMKOCTH C,, COBEPLIAET NMPOILECC, IPU KOTOPOM €r0 SHTPONUS
§ 3aBucur or Temmeparypel T kak S=af7T, e ¢ — NOCTOSHHAsA.
Temnepartypa rasa usmenwiack ot I, no T,. Haiimu:

ag MOJISIPHYIO TEMJIOEMKOCTb Ta3a Kak ¢ynkuuio T,

6) KOJIMYECTBO TEMJIOTHI, COOOILEHHOM rasy;

B) paboTy, KOTOPYIO COBEpPHIMJI ra3, ‘

6.172. PaGoyee BEHIECTBO CO-
BEpLIAET LMK, B IpENesaX KOTO- r 7

poro temmneparypa T H3MeHsETCA

B n pa3, a caM IMKJI MMeEET BMJ,
TI0Ka3aHHBIHI: ‘
a) Ha puc.6.4a; 6) Ha puc.6.46,

rge § — sHrponuaA., Haiitu KIIJ -— -
HMKIA. S A

6.173. WneanbHblil 1a3 B KOJIU- a 4
4YecTBE v=2,2 MOXh HaXOOUTCS B Puc. 64
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OFHOM M3 [[BYX TEIJIOM30JIMPOBAHHBIX COCY/IOB, COEAUHEHHBIX MEXTY
co0oif TpyOKoii ¢ BeHTUWIIEM. B nipyrom cocyme - Bakyym. BeHtuib
OTKPBUIM, M Fa3 3amoiHWI 06a cocyla, yBEJIMYMB CBOH 00BEM B
n=3,0 pa3za. Hajitu npupaujeHue 3HTPONUHU rasa.

6.174. Tennmom3onupoOBaHHBIA HWIMHAP Pa3felieH HEBECOMbIM
MOPILIHEM Ha ABE OJMHAKOBbIE YacTH. 10 ONHY CTOPOHY NOPUIHS
HaxoOQUTCA OAWH MOJNIh MAEAJIbHOTO rala ¢ MoKa3aTesieM afuabarbl
¥, a MO JPYTYI0 CTOpPOHY — BakyyM. HauanbHad TeMmneparypa rasa
T,. TloprueHb OTHYCTHNIK, M Ta3 3alONHUI BECh IpnMuuap. 3arem
MOPIIEHb MEUICHHO HEPEMECTH/IM B HadaibHOE TonoxeHue. Haiitu
TNpUpAiIEHUE BHYTPCHHER 3HEPIMM M SHTPOINMM ra3a B pe3yybTare
06CKrX OPOLECCOB.

6.175. HpecanpHbii ra3, HaXO[MBILUMICA B HEKOTOPOM COCTOAHUY,
anuabGaryeckd paciumpuiu jio obwema V. OpmBRakoBo nu Oymer
YCTAaHOBUBHIEECS [aBJICHUE ra3a B KOHEYHOM COCTOSIHMH, €CIH
TIPOLECC:

a) obpatumnii; 6) HeoGpaTUMBbIiA?

6.176. Teruionz0/IMPOBAHHBIN COCYR pa3fencH WepeEropoakoH Ha
IBE YaCTH TaK, YTO O0'beM OfHOM u3 Hux B #=2,0 pa3sa OGoublue
o6beMa Apyroif. B mensblueit 4actu Haxoputes v,=0,30 Momb a30Ta,

a B Gonbmed yactu v,=0,70 moims xucnopopia. Temmneparypa rasos
OIIMHAKOBA. B meperoponke OTKpbINU OTBEPCTUE, M ra3bl INEPEMEILa-
muck. Haittu npupanieHue 3SHTPONMM CUCTEMBI, CYHTadg rasbl
HAeaNIbHBIMU,

6.177. Kycox menu maccet m,;=300 r npu t,=97°C nomectunu B
KaJIOPUMETpP, THE HAXOAMTCSH BOAA Macchl m2=100 r Tipu t2=7°C<
Hatitu npupailieHue 3HTPONUU CUCTEMbl K MOMEHTY BbIDAaBHUBaHUA
TeMnepartyp. TenynoeMKOCTL KaJIGpUMETPa TIPeHEOpPexxMMo Maja.

6.178. IIBa OnMHAKOBbLIX TENJIOM30JIMPOBAHHBIX COCYJla, COCAUHEH-
Hble TPYOKOH € BEHTH/ICM, COJIEpKAT IIC OTHOMY MOJIHO OHHOTO U
TOTO K€ MAEaJIbHOTO rada. Temrmeparypa raza B OgHOM cocyne T,
B ntpyrom T,. Monsipnas tennoeMkocts rasa €, ussectHa. ITocne
OTKpBbIBaHUA BEHTWIISI ra3 NpUILET B HOBOE COCTOSIHME PABHOBECHSI,
Haiitu AS — npupamenue sutponud rasa. Ilokasarb, 4yto AS>0.

6.179. Onun  MONb  BaH-ACP-BAaalIbCOBCKOIO Tra3a  PacLIvpuiIu
M30TEPMHUYECKM NP Temnepartype T or odbema V¥, po V,. Haiitu
npupaigeHue cBCOOMHONM SHEPIUyU rasa.

6.180. HaiiTu SHTpPONMIO OQHONO MOJiA &30Ta NPU TEMIEpaType
T=300 K, ecnu npu obSparumMom anuabaTHYECKOM CXKaTHUU €ro B
n=5,0 pa3 npupauleHne cpoGoxHONi SHepruu AF=-485 glIx. I'a3
CUMTATh MJCAJIbLHbIM,

6.181. 3nas 3aBUCHMMOCTB CBOGOIHOMN SHEPIHU OT TEMNEPaTyphl
u obwema F(T,V), nokas3aTb, 4YTO KaBJIEHME p=-(F[3V), n
SHTPONNS S=—(6F/8T),,.

314



6.182., UpeanbHblil ra3 HaXOMUTCA IPU HOPMAJIBHBIX YCJIOBMSIX.
Haiitn ero o6bem V, B KOTOPOM CpefiHsAs KBafipaTu4yHas GIrykTya-
nuA YUCNIa MOJIEKYJ COCTaBIsSET r|=l,0~10'8 CPEOHETO0 YMCNa
MOJIEKYJI B 3TOM OOBEME.

6.183. N atoMOB renssi HaXOfATCA NPU KOMHAaTHON TeMIepaTtype
B KybuueckoM cocyae odwemMoM 1,0 cm®. Haiitu:

a) BEPOATHOCTb TOMO, YTO BCE aTOMBI Cobepyrcs B OHOM
MOJIOBUHE COCYAQ;

0) mpuMepHOE YHUCJIOBOE 3HayeHue N, npu KOTOPOM 3ITC
COGbITME MOXHO OXMJaTh Ha nporsxenun (=10 ner (Bospacr
BceseHHOI1).

6.184. Haittu  cratucrmyeckuii Bec Hanbojiee  BePOATHOTO
paciipepesienuss N=10 OfMHAKOBBIX MONEKYJ MO ABYM OJMHAKOBBLIM
MOJIOBUHAM cocyaa. OnpenesuTh BEpOATHOCTH TaKOIO pacnpeferne-
Hu4,

6.185. N MoOJeKyn MACIBHOIO rasa HaxoLiTCd B HEKOTOPOM
cocyne. Pa3nenM MbICHEHHO COCy Ha ABE ORMHAKOBbIE MOJOBHHBI
A u B. HaiiTy BepoOsATHOCTb TOIO, YTO B IMONOBMHE A COCyHa
oKaxerca n wmonekyn. PaccMorpers cnydaum, xorga N=5 u n=
=0,1,2,3,4,5.

6.186. B cocyne o6bemMoM V, Haxoputcss N MOJEKYn Mp€ajibHOIO
raza. HaiiTh BEpOATHOCTbL TOTO, YTO B HEKOTOPOH BBIJEICHHOM
4acT¥ 3TOIO cocyaa, umewmouieid oobeM ¥V, OKaxkeTcssi n MOJEKYIL.
PaccMotrpern, B yacTHOCTH, Ciydailt V=V, /2.

6.187. Vneanbublil ra3 HAXOQUTCA NPU HOPMANbHBIX YCIOBUAX.
Haiitu puamerp cgepbl, B 00BEME KOTOPOH OTHOCHTENbHAs
diykTyauuss 4mcia Mosiekyn n=1,0-10"3. KakoBo cpejnee 4mcio
MOJIEKYJT BHYTpU TakKOH cdepbi?

6.188, MakpocucreMa, 3HTponus Kotopoit pasHa 10 Ix/K,
COCTOMT U3 Tpex 4yacreil. Jurponusa opHol us Hux 6 Ix/K. Haiitu
CTaTHCTHYECKUI BeC € KaXgoi M3 JABYX OCTaBIUUXCH, €CIHM WX
MaKpOCOCTOSIHUS OJMHAKOBBI.

6.189. Kakoe KONMMYECTBO TeIjla HEOGXOLUMO COOBLUMTbL MaKpo-
CKOIIMYECKOM cucreMe, 4ToObl wm3orepmMuyecku npu 7T=350 K
YBEIMYUTL €€ CTATUCTUYECKMiA Bec B 1=1,0-10° pas?

6.190. OnuH MONb MACANBHONO Ta3a, COCTOALLEIO M3 ONHOATOM-
HBIX MOJIEKyN, Haxomurcs B cocyne npu Ti=300 K. Kak u BO
CKOJIBKO pa3 M3MEHMTCA CTATUCTHYECKMIA BEC ITOH CHCTeMHI (ra3a),
€ClM €€ HarpeTb M30Xopuyeckm Ha AT=1,0 K?
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6.5. SiBneHus mepeHoca

® OTHOCHTEJIbHOE YMCA0 MOJEKY/ rasa, mpoJeTaioluX myTh § 6es CTOJIKHOBe-
HUH:
N/N,=exp(-s/1), 6.5 a)

rie A — cpemHsAs AJMHa cBoBofHoro npobera.
® Cpennss auMHa CBOGOAHOTO mpobera MoJeKy/s! rasa:

a=—L . (656)
V2rdn
rne d — 3p¢eKTUBHBIE AUaMeTP MOJEKY/Ibi, B — KOHLIEHTPALUA MOJEKYJ.
® KoapduuneHt nuddysun D, BAIKOCTb ¥ ¥ TENJIONPOBOJHOCTb X Ia30R:

1 1 1
D ;Mu), n=§l(v)p, x —gl(v)pcv, (6.5B)

e p — MAOTHOCTL rasa, €, — €ro yjaejibHasd TeMJIOEMKOCTb MPU MOCTOAHHOM
o6beMe. .

® Cuna TpeHus, AeiicTByioulas Ha €IMHMLY NOBEPXHOCTH MJIACTMH TIpM HMX
ABIOKEHNM MapajieIbHO APYT APYTY B YJAbTpapa3’pesKeHHOM rase:

=%(u)p|ul—u,|, 651)

re 4, M 4, — CKOPOCTH IIIaCTHH.
® [I10THOCTHL MOTOKA TeNJa, MepeHOCHMOrO YIbTPapaspeXXeHHbIM rasoM MexXIy
OBYMSA CTEHKaMH:

q=%(u)pcv[Tl—T,|, 65 1)

e T; n T, — TeMnepaTypbl CTEHOK.

6.191, BbrumMciuTh, KaKkasd 4acTb MOJIEKYJ rasa:
a) nponeraer 6€3 CTOJKHOBEHWI PacCTOSHUS, HPEBBLIIIAIOIIHE

CPENHIOI0 IJIMHY CBOGORHOrO mpobera A;

6) MMeeT JIUHBI CBOOOMHOIO npo6era B MHTEPBAE OT A OO 2A.

6.192. Y3kuif mMy4OK MOJIEKY BXOQMUT B COCY[ C ra3oM, JaBJIEHUE
KOTOpPOrO IOCTaTOYHO Hu3koe. HailTm cpemHIO JiuHy CBOGOXHOIO
npobera MOJIEKYJI ITy4Ka, €CJIM ITOTOK MOJIEKYJI B ITy4Ke yObIBaeT B
1 pa3 Ha paccrosHmm Al BHONL ITy4ka.

6.193. Ilyctb a«dt — BEpOATHOCTH TOIO, YTO MOJIEKYJIa Ta3za

MCINBITAET CTONKHOBEHUE B TEYECHUE BpeMEHM df, & — IIOCTOSIHHAS.
Haiitn:
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a) BEPOATHOCTh TOro, YTO MOJIEKYJIa HE MCHIBLITAET CTOJIKHOBCHHUS

B TE€YEHHE BPEMEHM ¢;

6) cpepHee BpeMs MeXHAY CTOJIKHOBEHHAMM.

6.194. HaiiT cpegHIOl0 UIMHY CBOOOZHOTO mpobera M CcpefHee
BpeMSI MEXTy CTOJIKHOBEHMAMH MOJIEKYJl a30Ta:

a) npu HOPMAJbHBIX YCJIOBHAX;

6) mpu ¢=0°C wu pasneHunm p=10 vlla (Takoe paBiEeHHE
MO3BOJIAIOT MOJIy4aTh COBPEMEHHBIE BaKyyMHBIE HacOChI).

6.195. Bo CKOJIBKO pa3 cpegHsia AnuHA CcBOOOAHOrO npobera
MOJIEKYJ a30Ta, HAXOgAIIErocs Npyu HOPMAaNbHBIX YCHOBUAX, 60bLue
CPEJIHETO PACCTOSIHMA MEXIY €ro MoJeKyiaamu?

6.196. HaiiTu 1ipu HOPMAIBHLIX VYCIOBHAX CPEHIOK [GIMHY
CcBOGOIHOIO mnpoGera MOJIEKY/IbI ra3a, JUIf KOTOPOrO IOCTOSIHHAsA

Ban-nep-Baansca b=40 cM*/moms.

6.197. A30T HaxOAWTCA NPU HOPMaNbHbIX yciioBuAX. Ilpn kako#
YacToTe KoneSaHui JJilHa 3BYKOBOM BOJHB! B HEM Oyler paBHa
cpenHeit auHe CcBOGOAHOro rpofera MOJICKYJT JaHHOro rasa?

6.198. Kucnopopn Haxonurcs iipy 0 °C B COCYAE C XapaKTEPHbBIM

pasmMepom [=10 MM (39T0 JIMHEHHBIA pa3Mep, ONPEAEHAIOLLUIMA
XapakTep HMHTEpECy1oImero Hac mpouecca). Haiitu:

a) RaBJIeHME ra3a, HWKE KOTOPCro CpEeaHAs JIJIMHA CBODOAHOIC
npobera Monekyn A>l;

6) COOTBETCTBYIOLLYKO KOHLIEHTPAanUIO MOJIEKYl W  CpefHee
PaCCTOAHAE MEXITY HUMU.

6.199. A30T HaxXOAUTCA NpPU HOPMAJNbBHLIX ycnosBusx. Haitu:

a) YMCIIO CTOJKHOBEHMiA, MCIIBITHIBAEMBIX B CPEIHEM KaXaOU
MOJIEKYJION 3a OJ{HY CEKYHJIY;

6) 4MCIIO BCEX CTOJIKHOBEHMI MEXy Mojekynamu B 1 cm® azora
€>KECEKYH/IHO.

6.200. Kak 3aBuCAT cpefHsist JIMHa CBOGOLHOIO npofera u Yucio
CTOJIKHOBEHMI KaX[I0il MOJIEKYJIbI B €QUHUIYY BEPEMEHH OT TeMIIepa-

Typbl T UAEaNbHOIO ra3a B CIEAYIOLUX Ipoleccax:

a) U30XOpUYeCKOM; 6) m3oGapuieckom?

6201. MpeanpHblit ra3 coBeplIMyl  TIpOLECC, B peE3yJibTaTte
KOTOPOIO €rc AaBjieHHE BO3pocyio B n pa3. Kak u BO CKOJIBKO pa3
U3MCHWIINChL CPefHsAs  JnmHa cBOOORHOrO mnpobera M YMCIIO
CTOJIKHOBEHMIA KaXIOH MOJIEKYJIb! B EQUHMIY BPEMEHH, €CJIHN
MPOLLECC:

a) M30XOpUYecKHii; 6) U30TEPMUYECKUIA?

6.202. VineanbHblil ra3, COCTOSILIMIA M3 XECTKMX ABYXaTOMHbBIX
MOJIeKyJsl, coBepumiaer afguabatuyeckuii mnpouecc. Kak 3aBucar
cpeHAs JymHa CcBOGOAHOro mnpobGera ¥ YNCIIO CTOJIKHOBEHM
KQXXIOM MOJIEKYJIbI €XECEKyHJHO B 3TOM IIPOIIECCE OT:

a) o6bema V; 6) nasieHusi p; B) Temnepartypbl T?
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6.203. MigeasibHBIH ra3 COBEpIUACT MOJIMTPONUYECKHii mpolece ¢
nmokasarejieM NONUTpOnbl n. HaillTw CpepHIOn IimHY CBOOGORHOIO
npofera M 4MCIIO CTOJIKHOBEHWIT KaXXOOH MOJIEKYJIBl €XECEKYHIHO
KakK (yHKIMIO:

a) oobema V; G) nmaBneHus p; B) remmepaTypnl T.

6.204. OnpenenTb MOJIAPHYIO TEIJIOEMKOCTh HUEaJIbHOIO ra3a U3
XKECTKMX JABYXaTOMHBIX MOJIEKYJI, COBEPILAIOLIEN0 MOJUTPONUYECKMHA
TIPONECC, NPH KOTOPOM YHCIIO CTOJIKHOBEHHMI MEXTY MOJIEKyJaMu
B €IMHMILYy BPEMEHM OCTAE€TCS HEU3MEHHDLIM:

a) B eguHMLE o6beMa; 6) BO Bcem o6bEME rasa.

6.205. MpeanbHbiif ra3 ¢ MONApHON Maccoit M Haxogurcs B
TOHKOCTEHHOM COCyie 06beMOM V, CTEHKM KOTOPOIO IMONIEP>KHBa-
OTCA npu nocrosHHOM ‘Temneparype T. B MomeHT 7=0 B CTEHKE
cocyma OTKphbIIM MaJIo€ OTBEpPCTHE IDIOIIARbI0 S, M ra3 Hayalul
BbITEKaTh B BakyyM. HaliTu KOHLEHTpalMIO n ra3a Kak (PyHKLIWIO
BPEMEHM &, €CIM B Ha4dajbHbIi MOMEHT n(0)=n,.

6.206. Cocyx ¢ ra3oM pasjesieH Ha [ABE OJJMHAKOBbIE IOJIOBUHBI
1 ¥ 2 TOHKOH TENAOU3OIMPYIOIUEH NEPETOPORKOI ¢ ABYyMA OTBEp-
cTmaMM. JuaMeTp OAHOIO M3 HUX Mall, a JAPYroro O4eHb BEJIHK
(o6a — 1O CpaBHEHMIO €O cpefHEll nnuHOII cBoGogHOro mnpobera
Molekyn). B nonosuHe 2 ra3 noafepXuUBaeTCA NpHU TEMIIEpaType B

n pa3 Oonbuicit, yem B nonosBuHe I. Kak M BO CKONIBKO pa3
M3MEHHMTCA KOHIIEHTPauus MOJIEKYNl B IIOJIOBHHE 2, €CJU 3aKphiTh
TONBLKO OONBLIOE OTBEPCTHE?

6.207. B pe3ynbTaTé HEXKOTOPOIO MpOLEcca BA3ZKOCTb MACATIBHOIO
rasa ysennymunace B &=2,0 pasa, a xoapodunuenr audpdpysnn — B
B=4,0 paza. Kak ¥ BO CKOJILKO pa3 M3MEHMJIOCH JiaBJIeHHE rasa?

6.208. Kax mamensarcss ko3dpduuuedt nuddysuu D M BA3KOCTb
1 MIOEaJibHOIO rasa, €CJii €ro O0bEM YBEAMYHUTb B 71 pas:

a) usorepmuyecky; 6) uszobapuuecku?

6.209. VneanbHblif ra3 COCTOUT M3 3KECTKMX JBYXaTOMHbIX
MOJieKysl. Kak u BO CKOJBKO pa3 M3MeHATCs KoddduiueHt
nudpdysur D M BA3KOCTb 1, ecnu oO0beM rasa aguabaTUdyecKu
YMEHBIUUTL B n=10 pas?

6210. HaiiTn nokasareJib MOJIUTPONBI 7 TIPOLECCA, COBEPILLIAEMO-
ro ujeajgbHbLIM a30M, MPU KOTOPOM HEM3MEHHBI:

a) koadpuument auddysnn; 6) BAIKOCTD; B) TEIIONPOBOXHOCTb.

6211. 3Haa BA3KOCTb TENUA MPM HOPMAJIBHBIX YCIIOBHSAX,
BRIYMCINTE 3hEKTUBHBIL AMAMETP €ro aToMa.

6212. TemonposopHOCTh renusi B 87 pa3a Goible, yem y
aproHa (Ipu HOpMaJIbHLIX ycinoBusx). Haiitu oTHowmenue sdipex-
THBHBIX [MaMETPOB aTOMOB aproHa M reius.

© 6213. Tenmil npy HOPMAJbHBIX YCJIOBUAX 33MOJIHAET NPOCTPaH-
CTBO MEXOY MABYMs [UIMHHBIMM KOAKCHAJIbHBIMU IVUIMHIPaMH.
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Cpenumii paguyc UuiauHApoB R, 3a30p Mexmy HuMu AR, npuyem
AR<< R. BHyTpeHHMIi LUJIMHADP HEMOABWXKEH, a BHEILIHMIA Bpalliarot
¢ HeGONBIIION YIIOBO CKOpPOCTBIO . HaliTH MOMEHT CMJI TpeHus,

IEHCTBYIOIIUX HA €QMHULYY UIMHBI BHYTpeHHero nuaungpa. Mo
Kakoro 3HadeHHMs HaJ0 YMEHbIIUThL JaBJlcHHME rejiusa (He MEHss

TeMneparypbl), 4ToGbl UCKOMBIE MOMEHT yMeHblWICA B n=10 pa3s,

ecsim AR=6 mm?

6.214. T'a3 3anosHAECT NPOCTPAHCTBO MEXAY AByMs HNIUHHLIMU
KOAKCUAJIbHBIMU LIMJIMHAPAMH, pajiuyCcbl KOTOPbIX paBHbl R, U R,,
npudeM R;<R,. BHyTpeHHU{ NUIMHAP HEMOABWXKCH, a BHEMIHUH
BpaIlAKOT € MAJION YIJIOBOA CKOPOCTHIO . MOMEHT CMJI TpeHUH,
NefiCTBYIOUIMX Ha €QMHULYY JIMHBI BHYTPEHHETO LMINHAPA, PaBEH
N,. Ha#itm BA3KOCTH ra3za, UMes B BHAY, 4YTO CHJIa TpCHHS,
JefcTBYIONIAsA Ha €QUHULLY IUIOUIanM UIIMHAPUYECKON TOBEPXHOCTH
panuyca r, onpegensierca opMynoit o=nr(dw/dr).

6.215. JIBa OAMHAKOBBLIX [apajyieyibHbIX [HCKa, OCH KOTOPBIX
COBIIAalOT, PACIOJIOXKEHbl HA pacCTosiHUM h Apyr ot apyra. Papuyc
KaX[Oro OUCKa paBeH a, npuyeM a>>h. OQuH JUCK BpaNalT C

HeGONMbIOM YINAOBOM CKOPOCTHIO ®, [OAPYIOM JUCK HEMONBYKEH,
Haiity MOMEHT CHJI TpPEeHMsl, REHCTBYIOIUUNA HA HENONBUXHBINA JUCK,

€CJIM BSA3KOCTb rasda MeXNy AMCKaMM paBHa 1.
6.216. Peruuts NpeALIOYLLYIO 3agady, cuyuTas, 4YT0 MEXAY
JIUCKAaMU HAXOAUTCS YJIbTpapa3pe)KEHHBbIN ra3 ¢ MOJISIPHON Maccoi

M, temmnieparypoii T M NOX AaBI€HUEM pP.
6217. Bocnonn3osasiucek ¢opmynoit Ilyaseitna (1.7r), onpene-

JIUTh MacCcy | Tra3a, MNPOTEKAWIEro B €IUHHUIY BPEMEHU HEpPE3
[OTIEpEYHOE CeYeHMEe TPyObl MuHON | M paguycOM a, Ha KOHIax
KOTOpOH MOANEPXKUBAIOTCA TOCTOSHHBIE JIaBIeHUs p, H p,.

BsaskocTb rasa paBHa 1.
6.218. OguH KOHEl, CTEPXHA, 3AKIIOUYEHHOTO B TEIIOM3OJIUPYIO-

uyo 060JI04Ky, MOMAEPXKUBAETCA Npu Temneparype T, a Japyroi
KOHel — mnpu Temneparype I,. CaM CTEpXKEHb COCTOMT M3 JBYX

qacted, IUIMHBI KOTOPBIX I} M I, M TEmIonpoBOOHOCTU X, U %,
HaiiTu Temrmeparypy NOBEPXHOCTM CONPUKOCHOBEHHUsI ITHX 4YacTei
CTEPKHS,

6219. Cnoxenb!l TOpUam# [iBa CTEPXHs, JUIMHBI KOTOPHIX [ M
l, m TemnompoBomHOCTM X%, W ¥%,. HaliTu TEIIONPOBOXHOCTH

OIHOPOJHOIO CTEPXHsA JUIMHDBI I +],, NPOBORAILEIO TENNOTY TakK Xe,
KaKk M CHCTEMa M3 3THX JIByX CTepXXHEH. BOKOBRIE HOBEPXHOCTH
CTEPXKHENH TEMIIOU30IUPOBAHEL.

6220. CrepxxeHb JUIMHBI | C TeIIOW30JIMPOBaHHOM GOKOBOIK
TIOBEPXHOCTBIO COCTOMT M3 MaTepuaia, TEIIONPOBOAHOCTh KOTOPOTO
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U3MEHAETCS ¢ TEMINEPATYpoi mo 3akoHy x=¢/T, rge @« — IOCTOsH-
Has. Topupi CrepXHs NOANEPXUBAIOT npu Temneparypax I, u T,.
Haiitu 3asucumoctb T(x), roe x — pacCTOAHUE OT TOpLa C
temreparypoii I;, a TakXe IUIOTHOCTb NOTOKa TeIla.

6.221. [1Ba Kycka Me€Tajula, TEIUIOEMKOCTH KOoTOpbiXx C;, u G,
COCAMHEHBI MEXTy CcO0O# cTepKHEM JUIMHBL [ ¢ M[JIOLIAAbIo
MOMEPEYHOr0 CeYeHUss § U JOCTATOYHO Masloi TEMIONPOBOIHOCTHIO
x. Bea cucrema TEMJIOM30JIMPOBaHa OT OKPYXAIOLIEr0 NpPOCTpaH-
ctBa. B MOMEHT #=0 pa3HOCTbL TEMIIEpATyp MEXIY ABYMS KyCKaMu
Meraiia pasHa (AT),. Tlpenebperas TENJIOEMKOCTBIO CTEPXKHS,
HallTM pa3HOCTb TEMIIEpaTyp MEXIY KyCKaMK MeTamla Kak

YHKIUIO BPEMEHU.
6.222. IIpocTpaHCTBG MEXAY ABYMs OOJIBIIMMM FOPU30HTAJIbHbBI-
MU IUIaCTMHAMU 3afOJIHEHO rejineM. PaccrosiHue MEXTy IMijacTMHa-

Mu =50 mm. HuxkHsAsA nitacTiHa NOAAECP)KUBAETCA NIPH TEMIIEpAType
7,=290 K, Bepxusa — npu 7,=330 K. JlaBnenue ra3a Gnu3ko K
HOpManbHOMY. HaiiTh niIoTHOCTH MOTOKA TEma.

6.223, T'enuii oy gaBieHueM p =1,0 Ila HaxoguTCst MEXIY IBYMA
GOJILIIMMM  NapajijIEbHbIMU NJIACTUHAMM, OTCTOALUMMM HPYT OT
apyra Ha [=350wmM. OpnHa nnacTuHa [OQAECPXKUBACTCA I1IpU
t,=17°C, npyras — npu t,=37°C. Haiitu cpenuion JUIMHY cBOGOX-
HOIO Ipofera aToOMOB IeNusi U TUIOTHOCTh NOTOKA TEIUIA.

6.224. Haiitm pacripegeneHue TEMIEparypbl B IPOCTPaHCTBE
MEXY ABYMs KOAKCHaJIbHbIMM UMJIMHApPAMU C paguycamu R, u R,,
3aMOJIHEHHOM OJHOPOAHLIM TEIUIONPOBOASILIUM BELIECTBOM, €CIHU
TeMIeparypbl UMIMHAPOB paBubl T, u T,.

6.225. Tor xe BONpOC, YTO MU B INpeAbIyIlEd 3agade, HO JJid
ABYX KOHUEHTPU4ECKUX cdep ¢ paamycamu R, U R, W Temmeparty-
pamu T, u T,.

6.226. TToCTOAHHDIN 3JIEKTPUYECKUN TOK TEYeT HO IPOBOLY,
pagMyC Ce4eHMs KOTOPOr0 R M TEIUIONPOBORHOCTL %. B epuHuue

obbeMa MpoBOJa BBIJENSETCA TEIJIOBasg MOIIHOCTL w. Haiiti
pacnpeneneHue TeMnepaTtypbl B IIPOBOAE, €CIIM YCTAaHOBUBIIASCH

TEMIIEpaTypa Ha €ro MOBEPXHOCTU paBHa Tj.
6.227. B onHOpPOIHOM Luape, paauyc KOTOPOro R M TENJONpPOBOA-
HOCTb ¥, BbIJENAETCA PaBHOMEPHO IO 00BEMY TEIJIOBasi MOIIHOCTb

¢ o6beMHOIT myoTHOCTBIO W. HaiiTu pacnpenenesue TeMmeparypbl
B IlIape, €CIM YCTAaHOBUBIIAACS TEMIIEpaTypa Ha €ro HMOBEPXHOCTH

pasHa T,.
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6.6. Tennosoe H3NMydeHMne

® DxepreTuyecKas CBETHMOCTH:
M, =cul4, (6.6 a)

me u -— ofbeMHad TJIOTHOCTh SHEPIUH TEIJIOBOINO PlEUIy‘IeHﬂﬂ.
® ®opmyaa BuHa M 3aKOH cMelleHus Buua:
u,= 0*F(w/T), Ti,=b, (6.66)

rie A, — AMMHA BOJHbI, COOTBETCTBYIOIIAd MaKCUMyMy (YHKUMH U, .
® 3akon Credana—BosbiMana:

M, =oT*, (66B)
rie ¢ — nocrtosHHas Credgana—BosbuMmana.
® Qopmyna InaHka:
3
u,= 2o 1 6.61)

O 1203 Re/RT_ | :

® BepoaTHOCTH NEPEXofa aToMa B CAMHMIY BPEMEHM MeXRy yporHeMm [ n
Gosiee BLICOKMM YPOBHEM 2 Q15 CNOHTaHHOIO W MHAYLMPOBAHHOTO M3Jy4eHHA U
TOTVIOLIIEHHS:

I 2 =4, Py*= B, u,, P, = B,u,, (6.6 1)

me A u B — koabduuuents! IiiHwTeliHa, U, — chnexkTpajbHas MJIOTHOCTb

M3Jy4eHMs, OTBedalolllasd YacToTe @ nepexoaa MexIy AAHHBIMU YPOBHAMH.
® Casasb Mexnay koadduimeHTaMu JiHIITelHA:

8B;,=8,8B,, By,= (7‘253/1’0’3)/421‘ (66¢)

6.228. IlokaszaTe ¢ nmomouibio opmynsl BuHa, yro:

a) Hanbosiee BEpOSTHAs YacTOTa U3NMy4eHUs . o~ T;
6) MakcuMaJIbHas CIIEKTPAJIbHAsA IUIOTHOCTH TEIIOBOIO H3JIy4e-

3.
HAsA (um)ch T ’

B) SHEPTETHYECKAas CBETUMOCTh M, cuT*.

6.229. NmeroTcii Tpu mnapaiieNibHbIE APYT JApPYTY abCoOTHO
4epHbIe IUIockocTH. Haiith ycraHoBuBuIylocs Temnepatypy T,:

a) BHEUIHMX IUIOCKOCTEH, €ClMM  BHYTPEHHIOI0 IUIOCKOCTb

HOAJIEPXKUBAIOT Npu Temmneparype T;
0) BHYTPEHHEH NJIOCKOCTH, ECIIM BHEUIHUE TJIOCKOCTH HOMUIEPXKH-

BaloT npu remneparypax I u 2T.
6.230. meerca aBa abCONIIOTHO YEPHBIX HCTOYHHMKA TEIUIOBOIO

m3nydeHuss. Temmepatypa ogHoro u3 Hux T;=2500 K. Haiitu

11-848 321



TEMHOEPATypy APYTOr0 MCTOYHUKA, €CIIM JUIMHA BOJIHBI, OTBEYaIOLast

MaKCUMyMy €I0 MCHyCKaTeJIbHO#M croco6HoctH, Ha AA=0,50 MM
60BLIE AJIMHBI BOJHBI, COOTBETCTBYIOLLIE MaKCMMyMY MCITYCKATEIb-
HO#t CIOCOOHOCTH MMEPBOr0 MCTOYHMKA.

- 6231. DHepretyecKkas CBETHMMOCTb aGCOJIOTHO YEepHOro TeNa

M,=3,0 Br/cm2. OnpenenvuTe AJIMHY BOJIHBI, OTBECYAIOLIYI0 MaKCHMY-
MYy MCITyCKATEJIbHON CIIOCOOHOCTH TOrO TEja.

6.232. Usnyyenue CoiHIIa MO CBOEMY CIEKTPAJILHOMY COCTaBY
OIM3KO K M3IIy4EeHUIO abGCOJIIOTHO YEPHOro Tena, AJisi KOTOpOro
MakCUMYM HCITyCKaTEJIbHONU CIIOCOGHOCTH NPHXOAMTCA Ha AJIMHY
ponubl 0,48 MkM. Haiitn maccy, tepsemyio COJNHLIEM €XECEKYHAHO
3a c4yeT 3TOro u3mydeHus. OLEHUTH BpeMs, 3a KOTOpoe Macca
ConHna ymeHbliurcss Ha 1%.

6.233. Haitti Temmnepatypy NMOJHOCTBIO MOHU30BaHHOM BOXOPOA-

HOM NnasMbl TJIOTHOCTHIO p=0,10 rfcM®, nmpu KOTOpOIt HaBNIEHME
TETJIOBOIO M3JIy4EHUSI PaBHO I'a30KMHETUYECKOMY JaBIEHHUIO YACTULL
mwia3Mel. FIMerb B BUJY, YTO [aBJICHUE TEIUJIOBOIO M3ITy4EHUA -
p=ul/3, rne 4 — obbEMHasi IDIOTHOCTb SHEPTUU U3ITY4EHUs, U HTO
TpU BBICOKUX TEMIEpPATypax BELIECTBA MOAYUHAIOTCA ypaBHEHMIO
COCTOSSHUS HAEaJIbHbIX Ta3o0B.

6.234. Megubiit mapuk puamerpa d=12 cM nomecTwiu B
OTKayaHHbBIN COCyAl, TEMIIEpAaTypa CTEHOK KOTOPOIO MOANEPKUBAETCS
6mm3koit k abcomoTHOMY Hynw. HadanbHas TemmepaTypa lliapuka
T,=300 K. Cuntas NOBEPXHOCTb IIapuKa aGCONIOTHO YEPHOH,
HaiiTH, Yepe3 CKOIbKO BPEMCEHU €r0 TEMIEpaTypa YMEHBIIUTCA B
n=2,0 pasa.

6.235. Temneparypa nosepxsHoctu Conuna T,=5500 K. Cuuras,
YTO mnomoifatenbHas cnocobHocte ConHila u 3emMaum  paBHa
€IMHULE M 4YTO 3EMJIA HaXOQUTCAd B COCTOSHMHU TEMJIOBOIO
paBHOBECHA, OHEHUTb €€ TEMIEPaTypy.

6.236. UmeeTca pBe HoO-
noctu (puc. 6.5) ¢ ManbMu
OTBEPCTUSIMM  OFMHAKOBBIX
nuamerpos d=1,0 cMm u a6co-
JMOTHO OTPaXKAIOLIMMU  Ha-
PYXHBIMM  TIOBEPXHOCTSIMH,

Puc. 6.5 Paccrosanue Mexay oOTBep-

cruamu =10 ecM. B nosnoctu

I nompepxuBaercs nocrosHHas temneparypa T;=1700 K. Bobruuc-
JIUTh YCTAHOBUBIIYIOCA TEMIIEPATypy B IMONIOCTH 2

Y x a3 anue Hmers B Buay, YTo abCONIOTHO YEPHOE TEJIO
ABJIAETCA KOCHHYCHBIM W3JTy4aTelieM.
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6.237. MMonocts o00beMoM V=10 1 3amoJyHEHa TEILIOBbIM
H3Ty4eHHEM TIpu Temmeparype T=1000 K. Haittu: '

a) TerioeMKocTb Cp; 6) SHTPONMIO § 3TOr0 M3ITYYCHHUA.

6.238. HaiiTi ypaBHeHue aqunabaTu4ecKoro mporecca (B IEpEMEN-

Hbix V, T), NpOBOAUMOIO C TEIUIOBbIM H3JIY4EHHEM, UMES B BUJY,
YTO MEXAY AABJIEHMEM M IUIOTHOCTBIO DHEPTMM TEIJIOBOIO M3ITy4e-

HMSA CYHIECTBYET CBsA3b p=uf3.

6.239. Cuurasi, 4YTO CHEKTPAIBHOE PACHpPENETICHUE 3SHEPIUH
TEIJIOBOIO HU3NydeHuss mnomguuHsaercs dopmyne Buna u(w,T)=
=Aw’e T e a=7,64 nc-K, HaitTh s temnepatypel T=2000 K
HauboJsiee BEPOSATHYIO:

a) 4YacTOTy M3JydyeHus; 6) IUIMHY BOJIHBI M3JTyd4CHHS.
6.240. TTonyuutsb ¢ nomouibw ¢popmynsl Ilnanka npubnkeHHbIE

BBIPaXKEHUS IS OOBEMHOI CIIEKTPAJIBHOM INIOTHOCTU M3ITy4EHUS U,
B obnacrtu, rac:
a) ho<kT (popmyna Panes— le(nﬂca)

6) hw>> kT (dopmyna Buna).
6.241. TIpeoGpasoBate dopmyiry Ilnanka (6.6r) OoT mepeMeHHO#

@ K NEpEMEHHBIM Vv (JIMHEifHast 4acToTa) U A (JJIMHA BOJIHBI).
6242. Haitru ¢ nomonipl0o ¢opmynsl  IInaHka MOLIHOCTB
M3JTy4YEHUA €IUHUIBI ITOBEPXHOCTH abCOJIOTHO YEpPHOIO Tena,

NPUXOASIIEIOCA Ha Y3KUI MHTEPBan JUIMH BONH AA=10 M BOIu3m
MaKCMMyMa CIIEKTPAJIbHOM MJIOTHOCTH M3IIy4EHMsA, IPH TEMIEpaType
Tena T=3000 K.

6.243. CucrtemMa KBaHTOBBIX OCHWIUIATOPOB C YacToToOH
Haxogutca npu Temneparype T. C KakOfi BepOSATHOCTBIO MOXHO
OOHApYXXMTb B OSTOH CHCTEME OCHUMJUIATOP C 3HEpPruei e,=
=(n+1/2)hw?

6.244. HaifTu ¢ noMoupio q)opmgfu)l IInanka BbIpaxkeHu4,
onpegensmine Yucao GoTroHoB B 1 ¢M” NOJIOCTH NP TeMIeEparype
T B CHEKTpaIbHbIX MHTEpBalaX (w, w+dw) u (A, A+d)L).

6.245. AroMapHBIif BOJOPOJ HaXOAUTCA B TEPMOAMHAMHYECKOM
PaBHOBECHMM CO CBOMM u3iydeHuem. Haiitu:

a) OTHOLIEHME BEPOSITHOCTEH WHAYIMPOBAHHOIO M CIOHTAHHOIO

M3JTy4eHHil aToMOB ¢ ypoBHs 2P mpu T=3000 K;
6) TeMmepatypy, NpH KOTOPOil 3TH BEPOSATHOCTH OJXMHAKOBBI.

6246. Yepes ras c temmneparypoit T TNPOXOAUT MY4OK CBETA C
4acToToil @, paBHOH PE3OHAHCHOI 4acTOTE Hepexofia aTOMOB Fa3a,
npudeMm hw>>kT. Tloka3aTb, YYUTBHIBAsE MHAYLHPOBAHHOE M3IIydye-
HUue, 4T0 KOO(pUIMEHT NOmIOweHns Tra3a x=xy(1-e 29/ET) e
%, — Ko3pduuuent normnouenus npu T ~0.
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6.7. Trepaoe Teno

® MEXILIOCKOCTHOE PAcCTOAHUE AN MPOCTOH KyGU4ecKoil pelieTKH:
d=alyh*+k%+ 12, (67 a)

e @ — nepuon pewerk, B, k,1 — wHpexcel Munepa.
® Upcno HOpMaibHBIX KosieGaHMil OfHO# MOMAPU3ALMM B pacyeTe Ha eAMHMILY
ofbeMa KpucTawia:

_wide
dN, = 2 (6.76)

® Qopmyna JieGas. MossipHas KoseGaTe/bHasA SHEPIMA KpHCTawa:

(6.78)

N\ T 3
U=9R6 _1.+(1) fi.ij_’.‘.
8 e 0 e“l

me 8 — nebGaesckas Temnepatypa, 8=hw,, (k.
® MoasipHas KoJebartejbHas TEIVIOEMKOCTh KpucTawia npu T<<8:

c- -15—21:‘R(T/9)’. 671

® PacnpepesieHne cBOGOAHLIX JIEKTPOHOB B MeTawle npu T -0:
~ dn=(/2m*/=*8*)/EdE, 6.71)

rme dnm — KOHUEHTpauMs IJIEKTPOHOB ¢ 3HepruaMu B uHTepBane (E,E+dE).
OHeprus E oTcunTbIBaeTCA OT AHA 30HBLI IIPOBOAMMOCTH.
® VposeHr Pepmu npu T ~0:

Ep= (B2 /2m)(3x%n)??, 6.7¢)

Iie B — KOHLEHTPaLMUA CBOGOJHBIX /MEKTPOHOB B MeTallle.
® dopmyna Puyapacona—JIsiumana. Tok HachbilleHus:

= AT?e T, (6.7 x)

Juse

rne e — paboTa Bbixopa.
® CoGcTBeHHas MEKTPONPOBOAUMOCTD MOJYTIPOBOAHNKOB!

0 = goe AEHT, (6.73)

rme AE — wupuHa 3anpelieHHO 30HbI.

6.247. HaiiTi NOCTOSHHYIO @ IPOCTPaHCTBEHHO-IEHTPMPOBaHHOIA
KyOUYECKOM pemieTkd MoJubneHa, 3Has €ro IUIOTHOCTD.
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6.248. 3HasA NNOTHOCTb MEOW, BBIYHUCIUTL IIOCTOSHHYIO a4 €€
rpaHElEHTPUPOBAaHHOMH KyOM4YECKO# pEIIeTKU.

6249, Onpenenuts IUIOTHOCTL Kpuctasia NaCl, NOCTOAHHasA
KPHUCTUIIMYECKON peleTkn Koroporo a=0,563 am.

6.250. 3Had TNOCTOAHHYIO d, OHPEHEINTb MEXNIOCKOCTHBIE
pacCTOAHUA dyy,, dyyg M dyyy AJIA KyOMYECKOW DPELIETKH:

a) mpocToif; 6) 06’bEMHOLIEHTPUPOBAHHOIL; B) FPaHELIEHTPUPOBAH-
HOH,

6.251. Tloka3aTb, YTO MEXIIJIOCKOCTHOE paccTossHue d Jiis
cuCTEMBI TUIOCKOcTeit (hkl) B mpocroif KyOMYECKOH pELIETKE C

NIOCTOSIHHOM a omnpenenserca kak d=afyh?+k*+12.

6.252. TTocTOosIHHAst KyOMUEeCKOi rpaHElleHTPUPOBAHHON PELETKHA
meau pasHa 0,361 HM. HammcaTs MIJIJIEPOBCKME MHAEKCHI CHCTEMBI
IJIOCKOCTEN, MJIOTHOCTh PaCIOJIOKEHUsI aTOMOB B KOTOPBIX MaKCU-
MaJibHa. BBIYHCIUTL 3Ty MIOTHOCTHL (aToM/cm2).

6.253. BpIYMCIIUTD JUIs1 KyOMYECKOM pPELIETKH YIJIBI  MEXTY
npsamoit [123] u ocamu [100], [010] u [001].

6.254. OnpepenuTh YUCAO COGCTBEHHBIX MOIEPEYHBIX KonebaHui
CTPYHBI OMUHBLI | B MHTEpBaJe 4acTOT (w, w+dw), €CIM CKOPOCTb
pacnpocTpaHeHUss KoneGaHuii paBHa v. Cyurarh, 9T0 KOJeGaHUA
MPOUCXOAAT B ONHOIl IIJIOCKOCTHU.

6.255. Vimeercst mpaAMOyToOJibHasi MemOpana roromageo §. Haifrtu
YUCIIO COGCTBEHHBIX KOJIEOAHMIA, MEPIEHUKYIAPHBIX €€ IJIOCKOCTH,
B UHTEpBajie 4acToT (w, ®+dw), €CIU CKOPOCTh PAaCHpPOCTPaHEHUs
konebaHuii paBHa v.

6.256. HaiiTu 4yucrno CcOOGCTBEHHBIX IIOMEPEYHBIX KoOJebaHuii
MpsAMOYTONILHOIO Mapajuienenunena oobeMoM V' B MHTEpBajle 4YacTOT

(w, w+dw), ecnu CKOPOCTb pacrnpocTpaHeHHUs KOJIeGaHHWil paBHA v.
6.257. CuuTast, YTO CKOPOCTH pPacnpOCTPAaHEHUS IPORONBHBIX U

MONEPEYHBIX KoJieGanmit OMHAKOBbI MW PpaBHbI VU, ONpPEACIINTDh

7e6aEBCKYI0 TEMIIEpATYpy:
a) AN OJHOMEPHOIO KpHCTajUla — IIENOYKM M3 OfMHAKOBBIX

aTOMOB, COfepXKaIleil n, aTOMOB Ha E€QUHULLY JJIUHBI;

6) M ABYMEPHOIO KPUCTa/Ula — IUIOCKOH KBaJPaTHOM PELIETKH
U3 ONMHAKOBBIX aTOMOB, COAEpXalled n, aTOMOB Ha ERUHUIY
IUIOLIafu;

B) IJIs MPOCTON KyGMYECKOW PENIETKM M3 OJIMHAKOBBIX ATOMOB,
comepxkaille n, arOMOB Ha E€AMHUIY OOBLeMa. -

6.258. Boruuciuro Re6GaeBCKyI0 TeMmepatypy Uil Kenlesa, y

KOTOPOro CKOPOCTH PaCHPOCTPAHEHUS IMPOAONBbHBIX U IMOMEPEYHBIX
KoslebaHuii paBHBI COOTBETCTBEHHO 5,85 m 3,23 kMm/c.
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6.259. Onenuth CKOPOCTb  pacHpOCTPAaHEHMA  aKyCTHYECKHX
xonebaHuii B aMIOMMHUHM, JAe0acBCKasg TEMIEparypa KOTOpOro

6=39 K.

6.26(1)(. IMomy4yuThs BBIPAXXEHME, ONpEAesoNnlee 3aBUCMMOCTb
MOJIAPDHOM TEIUIOEMKOCTH OJHOMEPHOIO KpHUCTajUIa — LENOYKH
OQMHAKOBBIX aTOMOB — OT Temmeparypsl T, ecinu paebaesckast
TeMieparypa IENOYKM paBHAa 6. YIpOCTUTH NOJIy4EHHOE BhIpaXke-
HUe s ciaydasa T >> 6.

6261. JIna 1€NOYKH OJAMHAKOBBIX aTOMOB YacTOTa KOJiebaHuil o
3aBHCHT OT BOJIHOBOIO 4HMCIa k Kak w=o0, sin(ka/2), e
®,,, — MaKcUMaJbHas 4acToTa KoyeGaumif, k=2m/A - BOJIHOBOE
YHMCIO, COOTBETCTBYIOIEE YaCTOTE ®, @4 — PACCTOSHME MEXIY
COCENHUMU aTOMaMu. BOCMONBL30BaBIINChH 3TUM JAUCIHEPCHOHHBIM

COOTHOIIIEHHEM, HalTH 3aBUCMMOCTL OT & YHCJIA I[IPOAOCIIbHBIX
KoJyieGaHuil, MPUXORAIMXCA HA EAMHUYHDLIA MHTEpPBaJl 4acToT, T.C.

dN|dw, ecnu pgnuHa upenouku papHa [ 3nags dN/dw, naiiTn

nojaHoe Yucno N BO3MOXHBIX NPORONBHBIX KONEOaHWW LEMOYKH,
6.262. BbruyCIIMTB SHEPTUIO HYJIEBBIX KOJIEOaHUI, NPUXOAANIYIOCH

Ha OfMH rpaMM Mepu c feGaeBckoil Temmeparypoit €=330 K.
6.263. Ha puc. 6.6 noka3zaH rpapuk 3aBUCMMOCTH TEMJIOEMKOCTH

Kpucramna ot temneparypol (no Je6aw). 3pece C,; — Kiaccuyec-

C/Cns

)
o

N

Puc. 6.6
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Kad TEnJIoEMKOCTh, © — pebaeBckas Temmeparypa. Ha#th c
MOMOIIBIO 3TOr0 rpaduka:

a) nebGaeBcKylo TemIepartypy nius cepebpa, ecinu npu I'=65 K ero
MOJIsipHas TEIMJIOEMKOCTh paBHa 15 JIx/(monb K);

6) MOJIAPHYIO TEIUIOEMKOCTb anioMuHuaA npu T'=80 K, ecnu npu
T=250 K ona paBHa 22,4 Jx/(Monb-K);

B) MaKCHUMAa/lbHYI0 4YacTOTy KojieGaHMA IUIsi Meay, y KOTOpO#
npu  T=125 K TennoeMKOCTb OTIMYAETCA OT  KJIaCCHYECKOro

3HaYeHust Ha 25%.
6.264, TTokazaTh, YTO MOJfAPHAsA TEIUIOEMKOCTb KpUCTajula IIpH

temiteparype T<<O, rue 8 — nebaeBcKas TeMIIEpaTypa, OIIpENEIis-
erca c¢opmyioit (6.7r).

6265. HaiiTm MaKCUMalbHYI0 4acToTy ... COOCTBEHHBIX
kosie6aHuii B KpUCTaJJIe Xeje3a, eciu npu temnepatype I'=20 K
€0 yhaenbHas TerstoeMKocTh ¢=2,7 MIX/(r-K).

6.266. Moxuo s cuyutath Temnepatypsl 20 m 30 K nuskumnu
I KPUCTala, TEIUIOEMKOCTH KOTOPOIO TIPH 3THX TEMIlepaTypax
paBra 0,226 u 0,760 Tx/(monn-K)?

6.267. IIpy wnHarpeBaHuM KpuCTajla MEO¥ MacCkl m=25r OT
T,=10 K mo T,=20 K emy GbUI0 COOGLUEHO KOJMYECTBO TEIUIOTHI
Q=0,80 Ix. Haiitn neGaeBcKylo TeMneparypy © Juid Meau, eciu
e>T, u T,

6.268. BHIYMCIIUTL CpeiHEE 3HAYCHUE 3HEPTHM HYJIEBHIX Kojeba-
Huit, nmpuXxomsAulelicAs Ha OOUH OCUMIIJIATOP KPHCTA/Ia B MOJACEIHU

HeGasn, ecim gebGaeBckas TEMIIEpaTypa KpuUcTanila paBHa 6.
6.269. O1leHNTh SHEPrui0 HYJNEBBIX KOJIeOaHMH MOJIA ATIOMUHUA,

ecJI MeXXaTOMHOE pacCTosiHue a=0,3 EM M CKOPOCTb pacnpocTpaHe-
HMSI aKyCTMYECKUX KoneGaHuii v=4 xMjc.

6.270. 1306pa3suUTh CHEKTP pacHpefereHus JHEpruM KojeGaHuif
KpHCTajI71a 1Mo yacrotaM (6e3 yyera HyJneBblX KonebGaHui).

PaccMmorpers aBa cinydan: T=8/2 u T=6/4, rne 8 — pebGaes-
cKkast TeMriepaTtypa.

6.271. OueHuTh MaKcMMaNbHbIe 3HAYEHUs JHEPIUU M UMIYbCa
¢oHOHa (3BYKOBOIO KBaHTa) B Menau, aAeGaeBckass Temmeparypa
koropoit paBHa 330 K.

6272, Kpucrann cocromt u3 N OJMHaKOBbIX aTOMOB., Ero
neGaesckass Temmeparypa paBHa ©. Haiitu uucnd ¢oHOHOB B
MHTEPBaJIE 4acToT (W, w+dw) npu Temneparype T.

6.273. Ouenntb POHOHHOE RABJICHUE B MEAU NPH TEMIIEpaType
T, paBHO#i ee peGaeBckoil TeMneparype 6=330 K.

6.274. Haiitu ¢ nomomuibio dopmynst (6.70) npu T -0:

a) MaKCUMAJIbHYIO KHHETHYECKYIO SHEPTUIO CBOGOMHBIX 3/IEKTPO-
HOB B MeETaJllle, €CJIM UX KOHILICHTpalus DaBHa n;
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6) CPEHIOI KHMHETMYECKYIO 3HEPIUIO CBOOOAHBIX 3JIEKTPOHOB,
€CJId MX MaKCUMaJlbHasi KMHETMYECKas SHeprus pasHa K ...

6.275. HaiiTu OTHOCHTEJIbHOE YHCIIO CBOGOIHBIX 3JIEKTPOHOB B
MeTajule, SHEpPIusi KOTOPHIX OTIMYaerca OT 3Heprum Pepmu He
6onee ueM Ha 1n=10%, ecnu Temneparypa T=0.

6.276. CKONIBKO MPOLICHTOB CBOOOAHBIX 3JIEKTPOHOB B METAJE
npu T=0 UMEIOT KUHETUYECKYIO 3HEPIUIO, MPEBLIIIAIONIYI0 IOJIGBH-
HY MaKCHMaJIbHOMH?

6.277. HaiitTi 4uciao CBOGORHBIX 37IEKTPOHOB, NMPUXOAALIMXCA Ha
onuH atoMm HaTpus mpu T=0, ecnu yposeHp ®epmm E,=3,07 »B.
TInoTHOCTL HaTpUsl CYUTATb M3BECTHOIA.

6.278. Io xakoii Temmeparypnbl Hago OblI0 ObI Harperb Kiaccd-
YeCKUil INEKTPOHHBIA ra3, 4ToObl CPEAHAA 3HEPIUA €0 3JIEKTPOHOB
OKa3ajlachb PaBHOH CpeqHEH 3HEPTUM CBOGOJHBIX 3JIEKTPOHOB B MEAM
npu T'=0? CyuTaTh, YTO Ha KaX[blil aTOM MEJU IPUXOAUTCA OIUH
CBOOOIHBIN 3JIEKTPOH.

6.279. Beruncnuth uHTEpPBaN (B 3JIEKTPOHBOJIBTAX)  MEXITY
COCEAHUMM YPOBHAMM CBOOOAHBIX 3MEKTPOHOB B MeTajyie IIpU
T=0 BGiu3u ypoBHs Pepmu, ecnu KOHLEHTpauuss CBOGOAHBIX
371eKTPOHOB n1=2,0-102 cM? u 06bemM Merana V=1,0 cm>.

6.280. Bocnosb3oBaBiuuch (6.71), Haiitu npu T=0:

a) pacmpejieieHue CBOGOIHBIX 3JIEKTPOHOB IO CKOPOCTSIM;

6) OTHOLIECHUE CPEAHENH CKOPOCTH CBOGOMHBIX 3MEKTPOHOB K MX
MaKCMMaJIbHON CKOPOCTH.

6.281. OLUEeHNTE MUHUMAIBHYIO REOPOMNEBCKYI0 [JIUHY BOJIHBI
CBOOOIHBIX 3JIEKTPOHOB B MeTasiie npu T=0, nosnarasd, 4T0 METAILI
COHEPXKUT IO OJHOMY CBOOOMHOMY 3JIEKTPOHY Ha aToM, a €ro
pelleTKa SBJISIETCA IPOCTOI KyOMYecKkoif ¢ IepuoioM a.

6.282. KBaHTOBBIE CBOMCTBa CBOOONHBIX 3JIEKTPOHOB B METAJLIE
CTaHOBATCA CYUIECTBEHHBIMHU, KOrja wuxX paebpoitneBckas IIMHa
BOJIHBI OKa3bIBAa€TCA CPAaBHUMOM C MOCTOSIHHOW peuieTku. OLeHUTH
U3 3TUX COOOpaxkeHuil TemmnepaTypy BbIpoXxaeHus T 37€KTPOHHOrO
rasa. B Meau.

6.283. Hcxopa us dopmyinbl (6.70), HaitT GyHKIMIO pacnpenene-
HHUA CBOOOIOHBIX 3JIEKTPOHOB B Metayne npm T'=0 no peGpoiises-
CKMM [JJIMHaM BOJIH.

6284. BoruuciauTh faBlieHUE 3JIEKTPOHHOTO ra3a B MeTajljigdec-
KOM Hatpuu npu T'=0, €Ciin KOHUEHTpauus CBOOONHBIX JJIEKTPOHOB

B HeM n=25:'102 cM~*. Bocnonb3osaTbes YPaBHEHUEM s
JIaBJIEHMsT MJEaJILHOIO rasa.
6.285. Mmes B BUTY, YTO CPENHAA 3HEPTHSA CBOGOAHOIO 3JIEKTPO-

Ha B MeTalie Mpy Temmnepatype T onpefessieTcss Kak

(E)=(3/5)E,[1 + (57%/12)(KT/E,)],
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HaTU 1A cepebpa, nebaeBckas TemmepaTypa kKoroporo 210 K u
sneprus Pepmu E,=5,5 3B, OTHOUICHHE TEIJIOEMKOCTH 7IEKTPOHHO-
Io rasa K TEIUIOEMKOCTM peuterku npu T=300 K.

6.286. IToBbllieHUE TeMIepaTypbl KaTofga B JIEKTPOHHOI jlaMme
oT 3HayeHma T=2000 K Ha AT=1,0 K yBenuumBaeT TOK HacChIIle-
HUA Ha n=1,4%. Haiitu paGory BbIXOa 3JEKTPOHA.

6.287. Haiitu KkO3(pPUIMEHT TPENOMIIEHUS METAUIMYECKOTO
HaTpHs JUIs 3JIEKTPOHOB C KUHETHYECKOH sHeprueii K =135 sB.
CuMTaTb, 4YTO Ha KaXKABI aTOM HATPUSA NPUXONMUTCS OAMH
CBOGOJIHBINA 2JIEKTPOM.

6.2838. HaifTi MUHUMANBHYI0O 3HEPIMI0O OGpa30BaHusT Naphl
37IEKTPOH — JbIPKa B OECIPUMECHOM TOJYIIPOBOJHHUKE, MMPOBOIM-
MOCTb KOTOPOTO BoO3pacTaeT B 1n=5,0 pa3 npu yBeJIUYEHUU
TeMrepatypel oT 1,=300 K no T,=400 K.

6.289. Ilpu oueHb HU3KMUX TeMIeEpaTypax KpacHas rpaHuna ¢o-
TONPOBOJUMOCTH YMCTOIO GecrnpuMecHOro repmanus A =1,7 Mrm.
Haiitu Ttemieparypublii xoaq)(bnunem conpomzmeﬂm{ HaHHOIO
repMaHMsl Npu KOMHATHOW TeMIeparype.

6290, Ha puc. 6.7 uo-

KasaH rpaduk sasucumoc- (7G
™™ Jorapudpma mnposopu- &
MOCTH OT 06paTHOI Temile- XL
patypbl (T,xK) nis Heko- \
TOPOrO  MONYIIPOBOJHUKA ¢ |
an-tuna. Halite ¢ nomo-
uibi0 3TO0r0 rpagpuka Hid- 4
PHHY 3alpeleHHOR 30HbI
MOJYTIPOBOJTHUKA M 3HEP-
TUI0 aKTMBALMU MOHOPHBIX 7
YPOBHEM.
6.291. Ynenwnoe conpo- —
THABJIEHHEC HEKOTOPOIO YuC- —
TOor0 GecpumecHoro mo- g 7 2 B 4 T

JIYIPOBOHUKA HpPU KOM-
HaTHOW TeMmmepatype p=
=50 Om-cMm. Ilociie BKIIIO-
YCHUST MCTOYHMKA CBETa OHO CTa)Io p,=40 OM-cM, a uyepe3 #=8 Mc
[TOCJIC BBIK/IIOYEHUS] MCTOYHMKA CBETa YHAEJILHOE COIPOTLBICHUE

OKazajlochb p,=45 Om-cMm. Haiitu cpegHee BpeMs >XU3HU 3NIEKTPOHOB
MPOBOAMMOCTH M JABLIPOK,
6292. Ilpu usmepenun 3dpdexra Xomia NIACTHHKY M3 HOIYIIPO-

BOJHMKA p-TUMNA IUMPUHBL A=10 MM U JMHBI [=50 MM TIOMECTUIIM
B MarHUTHOE 1OJie ¢ MHAYKIUel B=5,0 xkI'c. K KOHIlaM m1acTUHKM

Puc. 6.7
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TIPUJIOKUIIA pa3HOCTh noTeHnmanoB U=10 B. IIpy 3TOM XOJIJIOB-
CKas pa3sHOCTb noTeHuuanos Ug,=50 MB u yaenbHOE CONMPOTHBIIEHHE

p=2,5 OM-cM. HaiiTH KOHLEHTpaUMI0 ALIPOK M HMX TNOABHXHOCTD,

6.293. TIpu usMepenun 3¢pdexra Xomia B MarHUTHOM TNONE C
vHEyKuueil B=50 xI'c nonepeyHass HaNPsXKEHHOCTb JIEKTPUYECKOTO
MoJsis B YMUCTOM GEeCrIpMMECHOM repMaHuM Oka3anack B n=10 pa3
MEHBIIIE TIPOXOJILHON HaNPsDKEHHOCTH J1eKTpUdecKoro noss. Haiitu
Pa3’HOCTh I[IOABHXKHOCTEH 3JIEKTPOHOB IPOBOAMMOCTH M JBIPOK B
IaHHOM HOJIyTIPOBOTHHUKE.

6.294. B HEeKOTOPOM IOJIYIIPOBOAHMKE, Y KOTOPOIO MOABHXHOCTD
3JIEKTPOHOB IPOBOAMMOCTH B 1=2,0 pa3a Oosblle MOABUXKHOCTH
nbipok, 3¢dexr Xomna He nHabmwganca. Haiity oTHOLIEHUE
KOHIIEHTpalMii HABIPOK M 3JIEKTPOHOB NPOBOAMMOCTH B 3TOM
ITOJTYTIPOBOJTHUKE.

6.8. Kuakocrn. Kanunnapnele ABIEHHA

® JJo6aBouHoe (KaNMLIAPHOE) AaBAEHHE B 3KHAKOCTH MO/l IPONSBOJILHON
nogepxHocThio (hopmyna Jlannaca):

1.1
Ap=aj—+—|, (6.8 a)
[Rt Rz)
rAe & -— NOBEPXHOCTHOE HATAXEHHE MKUIKOCTH.
® IIpupaiyeHue cBOBOLHOH IHEPIMHM MOBEPXHOCTHOTO CJOA KMIAKOCTH:
dF =adS$, (6.86)

e dS — npupauleHue IUIOLIadM MOBEPXHOCTHOMO CJIOA.

® Tero, HeoGxoaNMoOe A O6GPa3cBaHMA €RMHHUBI TJIOLIAAM MOBEPXHOCTHOIO
CJIOA XKUOKOCTH MPHM H30TEPMMYECKOM YBEJIMYEHHH ee NOBEPXHOCTH:

q= -T—:—;-,. (6.8 B)

6.295. HaiitTy KalmuispHOE JaBJiCHUE:
a) B Kanejibkax pryrH Auamerpa d=1,5 MxM;
6) BHYTpM MBUIBHOIO ITy3bIpbKa jguamerpa d=3,0 MM, eciu

IIOBEPXHOCTHOE HAaTSAXXEHHE MbLILHONH BOABI a =45 MH/M.
6296. B nHe cocyma co pTyTbIO MMeEeTCA KpYIJIOE OTBEPCTHE

auamerpa d=70 MxM. [Ipu kakoii MakcuManbHOW TOMIMHE CIIOS
PTYTM OHA e€lle He OyHeT BBITEKaTb 4epe3 3TO OTBEpCTHE?

6297. B cocyse ¢ BO3myXOM 0pH JaBJIEHUM p, HAXOUTCHA
MBUIBHBIH ITy3bIpeK AuaMerpa d. JlaBieHue BO3RMyXa H30TEPMUYECKH
YMEHBIIMJIM B 7 pa3, B pPE3yAbTaT€ 4YEro AMAaMETP ITy3bipbKa
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yBenu4mica B 1 pa3. HaliTH NOBEpXHOCTHOE HATSKEHHE MBUIBHOMN
BOJBI.

6298. Ha ruiockuif kapkac HaTsiHyTa MblIbHas IUicHKa, Ha Heid
HaXOAMTCA NeTns M3 HuTH. IIoCe TOr0 Kak MJIEHKY IPOKOJIONH
BHYTPH IIE€TJIM, MOCJERHSAA HpUHsIa (OPMY OKDPYXHOCTH pajuyca
R=75 mm. Haiitm cuiry HaTsSKEHUS HHUTH, €CIM IIOBEPXHOCTHOE
HaATsSDKEHME MBINBbHOM BOmbl « =40 MH/M.

6.299. J1Ba MbUIBHBIX MY3BIPA C paguycamMu R, u R,, CIHBLIKCD,
o0pa30oBanu Iy3bIpb paauyca R. ATMOCCpepHOC JaBJICHUE PABHO P.
Cyuras npouecc M30TEPMUYECKHM, HaWTH nosepxnocmoe HaTsXe-
HHUE MBUILHON BOABI &.

6.300. Ha MBEUILHOM my3BIpe pajuyca a "CHAUT' Iy3bIpb paguyca
b. UMesi B BURY, YyTO b<a, HaliTM pajguyc KPMBU3HDI IUIEHKH, UX
paspenstoneit.  KaxkoBel ymibl MeXAy IUIEHKaMM B MeCTax MX
CONPUKOCHOBEHMA?

6301. HaiiTu paBneHue B MOy3bIPbKE BO3XyXa AuUaMeTpa
d=4,0 MKM, KOTOpBIii HaxXO{MTCsI B BOAEe Ha miIybune h=5,0 M.
ATMOC(EPHOE JIaBJIEHHE p, HOPMAJILHOE.

6302. Ha pue mpyma BBIIENWICS My3bIPEK Tra3a JuaMeTpa
d=4,0 mem. Tlpu nogbeMe 3TOTO my3bIpbKa K IIOBEPXHOCTH BOJBI
€ro auaMetp ysenuduica B n=1,1 pasa. Haiitu mryGuny npydga B
JaHHOM Mecre. ATMOC(EpHOE JaBJIE€HUE HOPMAaJbHOE, IPOLECC
paclIMpEeHHus ra3a CYMTaTb U3O0TEPMHYECKUM.

6303, Haiit pa3HOCTH YpOBHE# PTYyTM B JIBYX COOOILLAIOI{MXCS
BEPTHKAJIBHBIX Kamuuispax, AMaMeTpbl KOTOphIXx d;=0,50 MM

=1,00 MM, eciu KpaeBoii yron ©=138°,

6.304. BepTHKanbHbBIA Kanwuisip ¢ BHYTPEHHHM [JMaMETPOM
0,50 MM morpysunu B BOAY TaK, YTO IJIMHA BBICTYNAOUIEH Haj
MOBEPXHOCTBIO BOJbl 4YacTH Kanmwisapa h=25 mM. Haiitu paguyc
KPUBU3HBI MEHMCKA.

6.305. CrexnstHHBIA XamwuiAp UIMHBL /=110 MM ¢ InaMeTpoM

BHYTPEHHETO KaHajla d=20 MEM ONYCTWIM B BEPTUKAJIbHOM
MOJIOKEHUH B BOAY. BepxHuii xoxery xkanmwuiapa 3anasad. HapyxHoe

AaBJIeHME BO3MyXa HOpManbHoe. Kakas jimHa x Kanwuisipa
ACIDKHA OBITh NOTPY)X€Ha B BOAY, YTOOBI YPOBEHb BOABI B KaIluJijis-
pe COBMajaJl ¢ MOBEPXHOCTHIO BOAbI BHE €ro?

6306. BeptukanbHbiii Kamwuigp MmELL ! ¢ 3amasgHHBIM
BEPXHUM KOHLIOM TMPHUBENH B CONPHKOCHOBEHHE C MOBEPXHOCTHIO

XKUJKOCTH, IIOCJI€ 4Y€ro OHa MOfHANAach B HEM Ha BRICOTY K.
IIIOTHOCTD XHMAKOCTH P, AMAMETP BHYTPECHHEIO KaHaJla KaNnWiispa

d, xpaeBoii yron ®, atmocdepnoe naBnenue p,- Haiit™m mosepx-
HOCTHOE HaTSXKEHHE >KMIKOCTH.
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6.307. CreknAHHBIA CTEpXEHb AMamMeTpoMm d,=1,5 MM BCTaBUIIU
CHMMETPHYHO B CTEKJISHHBIA KamwuiAp ¢ JHAMETPOM BHYTPEHHETO
KaHana d,=2,0 MM. 3aT€M BCIO CHCTEMY YCTaHOBMJIA BEPTHKaIBHO
M NPUBEJIM B CONMPUKOCHOBEHUE C MMOBEPXHOCTBIO BOABL. Ha Kakyio
BBICOTY NOAHMMETCA BORA B TakOM Kanwuiape?

6.308. [IBc BepTUKAJIbHBIE IJIACTMHKH, NMOTPYXEHHBIE YaCTU4HO
B CMa4YMBalOIyl0 >KHAKOCTb, 00pa3yloT KJIMH C OYEHb MAJBbIM YIJIOM
5¢. Pebpo wiMHa BepTUKaJbHO. IIJNOTHOCTL >KHUAKOCTM p, €€
MOBEPXHOCTHOE HATsKEHUE &, Kpaepoii yron ¥. Haiitu BbiCOTY h
MONHATHS XUJAKOCTH KakK (YHKIMIO pacCTOSHUs X OT pebpa KIHHA.

6.309. 13 xpyrmsioro OTBEpPCTHsA BBITEKACT BEPTUKaNbHaAst CTPYA
BOJbl TaK, YTO B OJHOM W3 INOPM3OHTAJIbHBIX CEYECHMII ee JuaMerp
d=20 MM, a B [pYIOM CEYEHHM, PaCIOOJIOKEHHOM HMXEe Ha
1=20 MM, puamerp ctpyu B n=15 paza wmenbinie. Haiitu o6nem
BOJbI, BBITEKAIOIUil M3 OTBEPCTUSA 32 OfHY CEKYHJY.

6.310. Kamia Maccbl m HaxogUTCA Ha IIOBEPXHOCTH CTOJIA.
Boicota xannau A, TINOTHOCTE KUAKOCTY p, TOBEPXHOCTHOE
HaATsDKEHUE O, paguyC TrpaHMIlbl CONPUKOCHOBEHUS] KaIljlu C
MOBEPXHOCTBIO CTOJIA paBeH a. CuuTasg, YTO HMMEETCS IIOJIHOE
HECMauMBaHUE, HAWTH pafgWyC KPMBU3HBLI MOBEPXHOCTH KaruiM B
BEPXHEH TOYKE.

6.311. Kanis BoOmbl paBHOMEPHO IrafiaeT B Bo3gyxe. Haiitu
Pa3HOCTb MEXAY pPafiMyCOM KPUBHU3HBI MOBEPXHOCTH KallJil B €€
BEpXHEN TOYKE M PajMyCOM KPUBHU3HbLI B HMXKHEH TOYKE, paccros-
HME MEXTY KOTOpbIMHM h=23 MM.

6.312. AmoMUHHMEBBIf HUCK paguyca R=5,6 MM W TONUIMHOIA
h=15 MM cma3zad nmapaMHOM M IIJIaBaeT B BOJIE TaK, YTO €ro
BEPXHASA CTOpPOHA HAXOAUTCA Ha
e f/////// / <~ == YypOBHE I[IOBEPXHOCTH  BOJbI
- — —— (puc. 6.8). Cuurass cMaynBaHUE
T 7T T T/ T/ T T [onHbIM, HATU HOBEPXHOCTHOE
HaTsKEHWE BOABI.

Puc. 6.8 6313. Mexay nBymsa ropm-

30HTAJIbHBIMU  CTEKJISHHBIMHU

TUIACTUHKaMM HaxOMUTCA KamulAd PTYTM B (opMe JIEHEIIKH paauyca

R u rtommuubt h. Cumrasi, yTo h<<R, HaiiTha Maccy m rpysa,

KOTOPHLIA HaJO0 MONOXUTL Ha BEPXHIOK MIACTHHKY, YTOOBI PaccTos-

HUE MEXRY MIACTMHKaMM YMEHBLINIIOCHL B n pa3. Kpaesoii yron ¥.
Boruncaute m, ecnu R=2,0 oM, h=038 MM, n=20 u ¥=135°,

6.314. Haiiti cwily NPUTSKCHUS ABYX NapaUIENbHBIX CTEKJISH-
HBIX IUIaCTHHOK, OTCTOALIMX JAPYr OT JApyra Ha pacCTOSHHE
h=0,10 MM, TIOCTIE TOMO Kak MEXAY HUMHM BBEIM Kaflll0 BOXbI
Maccel m=70 mr. CMadMBaHUE CYUTATHL TIOJIHBIM.
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6315. [Isa CTEKNAHHBIX IMCKa paguyca R=5,0 cM cMmouunu
BOMOM M CIIOXKWJIM BMECTE TaK, YTO TOJIIMHA CJIOS BOABI MEXIY

nuckammu A=1,9 mxM. Cuuras CMadUBAHUE IMOHBIM, HAWTH CHITY,
KOTOPYI0 HYXKHO NPWIOXHUTL NEPNEHAMUKYJIAPHO IUIOCKOCTH JMCKOB,
yTo6BbI OTOPBAaTh MX APYT OT [Apyra.

6.316. JIBe BepTUKaNIbHBIE NapaJlJIENIbHBIE APYT APYTY CTEKIISIHHbBIE
IIACTUHBLI YacTHYHO IOTPYXEHbI B BORXy. PaccrossHMe Mexmy .

mnacTudamMu d=0,10 MM, ux mumpuHa !=12 cM. Cuypras, 410 BOAA
MEXTY IUTaCTMHAMH HE JOXONMT A0 HX BEPXHUX Kpae€B H 4YTO
cMaYydBaHUe IIOJIHOE, HAWTH CUiTy, C KOTOPOM OHM MNPUTATUBAIOTCA

ApYyTr K Opyry.

6.317. Haiit BBICOTY h TIOOHATHS XMIKOCTU Yy BEPTUKAJILHOM
mIockoil creHkM. KMOKOCTH CMauyuMBaeMasi, Kpaesoit yron U,
[OBEPXHOCTHOE HATSDKEHUE o, IUIOTHOCTH p. VIMeTh B BHAY, YTO
KpuBM3Ha noBepxHocTH 1/R=delds (o ompeneneHuro).

6.318. Haiity TouHy A HecMauMBalolleil XXUAKOCTH, 06pasyio-
wIeil JIy)KMIy Ha TOPU3OHTAIILHON NOBEPXHOCTU. VI3BECTHBI MOBEPX-

HOCTHOE HATs)KEHUE XUIKOCTH &, €€ IUIOTHOCTb P M KpaeBoil yron

¥. OuaMerp JIyXMIlbi 3HAYUTENLHO OOJIBLIE €€ TOJILIUHBL
6.319. Haittu BpeMsi MCYE3HOBEHMS MBIJILHOIO Iy3bIps pajuyca

R, coepuHeHHOro ¢ aTMocthepoii KanmujApOM, KOTOpblit HMMeeT
muay ! w paguyc kaHana r. IIOBEPXHOCTHOE HaTAXEHUE @,

BA3KOCTb rasza 1.

6.320. BepTukanbHBIH Kanuiaasap HPUBENUW B CONPUKOCHOBEHUE
¢ IOBEPXHOCTBIO BOABI. Kakoe konuuecTBO Temja BBIAENIUTCA NPU
MOXHATAM BOABI MO KanuniuAapy? CMayuBaHUE CYUTATb IOJIHBIM,

MOBEPXHOCTHOE HAaTSXKEHUE PaBHO «.
6.321, Haiitn cBOGOOHYIO 3HEPIUIO IOBEPXHOCTHOINO CJIOA:

a) Karyim pTyTM Auamerpa d=14 Mm;
6) MBUILHOTO my3bIps Auamerpa d=6,0 MM, €CIIu NOBEPXHOCTHOE
HaTsDKEHUE MBLUIBHOK BOABI o =45 MH/M.

6.322. 3Hass MOBEPXHOCTHOE HATSDKEHHE &, HaTH:
a) mpupalleHue CBOGOMHOK 3HEPrHM MOBEPXHOCTHOIO CJIOsi MpH
HM30TEPMUYECKOM CINUSIHUM [BYX ONUHAKOBEIX Kall€jib PTYTH, Kaxaasi

auamerpom d=1,5 mm;

6) paboTy, KOTOPYIO HYXHO COBEPIUHTH, YTOOBI H30TEPMUYECKH
BBIIYTh MBUIbHBINA My3bIPph paguyca R IIpU OaBJICHUU OKPYXKAIOLLIErO
BO3AyXa p,.

6323, BHyTpy MBUIBHOTO My3bIPpsi pajMyca r  HaXOJUTCA
upaecasibHbIA ra3. HapyxHoe nasnenue p,, NOBEPXHOCTHOE HATSXKEHUE
MBUIBHOM BOAbI «. HailiT! pa3sHOCTE MeXTy MOJNSIPHON Ternsoem-

KOCTBIO Ta3a TpPH Harpese €ro BHYTPU IY3bIpS M MOJISAPHOM
TEMJIOEMKOCTBIO 3TOTO Ta3a IPU MOCTOSHHOM aBJICHUH.
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6.324. PaccMorpeBs upuka  KapHO s MNIeHKM  KMAKOCTH,
[I0Ka3aTh, YTO NPH H3IOTEPMHUYECKOM MpOLECCe TEIJIOTa, HEOGXOMu-
Masi 1A o0pa3oBaHMA €AMHHMIBI IUIOLLAH NOBEPXHOCTHOIO CJIOS,
q=-T-da/dT, tne da/dT — npou3BORHAs NMOBEPXHOCTHOIO HaTSKe-
HHMSA IO TEMIIEpaType.

6.325. Tlnowagbs MBUIBHONM IJIEHKM HM30TEPMUYECKH YBEJIMYMIIH
Ha Ao npu Ttemmneparype T. 3Hasd NOBEPXHOCTHOE HATsKCHHE
MBIZIBHOH BOABI &« ¥ TemneparypHbiid ko3dduiuueHr de/dT, HaiiThH
NpUpaLLEHUE:

a) 3HTPOIHMM IOBEPXHOCTHOIO CJIOA TUICHKH;

6) BHYTpEHHEH SHEPTHM MOBEPXHOCTHOIO CJIOA.

6.9. dazoBbic HpeBpanicHUA

® CooTHolUleHHs MeXRy NOCTOAHHbIMM BaH-nep-Baanbca u napameTpamu
KPUTHYECKOro COCTOSHHA BellecTsa:

Vue=3b,  Pg= F"b;, To™ 585 (69 a)
® Cgasb MeXTy KPHTHYECKAMH NapaMeTpamMu Mo BeLIeCTBa:
PoVuro™ 3 R, 696)
® VpagHenne Kianeiipona-—Knaysuyca:
. _ 9 ©698)

ar” T(Vy-v)’

rme ¢;; — yaeJbHas TeMjoTa, nornolaeMan npu nepexoge I-2, Vi u ¥V, -
yReabHbie 00beMbl ¢asbl I n dasel 2.

6.326. HacbiieHHbI BOASAHOI Nap HAXOAUTCA NPH TEMIEpaType

t=100°C B LMIMHJPUYECKOM COCYHAE MOJ| HEBECOMbBIM MOPIIHEM.
Ilpy MenneHHOM BABMTaHMM TNOPIIHA HeGONbIAask YacTh Iapa

maccel Am=0,70 r ckoHueHcupoBanach. Kakas paGora Gbina
cosepiieHa Haj ra3om? Ilap cuuTaTb MACAIbHBIM Ta30M, OGHLEMOM
KMAKOCTH NpeHEOpeyb.

6.327. Bona co CBOMM HAChILIEHHBIM NTApOM HAXOMUTCA B COCYAE

obbemom V=60 1 npun temneparype 250°C u pgaenesun 40 atM.
YaenbHblif 06bEM Napa NPU 3TUX YCINOBUAX V. =50 afkr. Macca
-cuCTeMBI (BOABL ¢ mapoM) m=5,0 kr. Haiitu maccy u o6wem mapa.

6.328. IIpocTpaHCTBO B IMJIMHApPE ' MIOX INOPIIHEM, MMEIOLIEE
00beM V=50 1, 3aHMMaeT ONMH HACBILIEHHbI BOAAHOM nap,
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TeMriepatypa kotoporo ¢=100°C. Haiitu Maccy xuakoii ¢asbl,
ofpa3oBaBlleiics B pPeE3yJbTaTe M3OTEPMHYECKOIO YMEHbIUEHUS
ob6bema mox mopmHeMmM a0 V=1,6 1. HacbllnleHHbId nap cYuTaTh
HICAIbHBIM Fa30M.

6.329. HekoTOpylo Maccy BEIIECTBA, B3ATOI0 B COCTOSHHUH

HACHILIEHHOIO Mapa, M30TEPMHUYECKM CXaJiM B n pa3 mo obnemy.
HaiiT, KaKylo 4acTb 1 KOHEYHOTO 00beMa 3aHMMacT XuaKas ¢asa,
€C/IM yjieNbHble OOBEMBI HACHIIEHHOIO Mapa M >KUAKOH ¢asbl
OTJIMYAIOTCA JApYyr oT apyra B N pa3 (N>n).

Tor Xe BONpPOC. HO IpH YCJIOBMM, YTO KOHEYHBLIA OO6BEM
BEILIECTBA COOTBETCTBYET CEPEAMHE TOPU3OHTAJIBHOIO Y4acTKa
H30TEpPMBI Ha auarpamme p, V.

6.330. Boga Maccet m=1,00 kr, Kundamas IOpy HOPMajJbHOM
atMocepHOM JIaBJIEHUH, I[€JIMKOM NpEBpaTWyiaCh B HaCHILIEHHbIA
nap. Haiitu npupailleHuss SHTPONUM ¥ BHYTPEHHEH JHEPIMM 3TOil
CHCTEMBI, CYUTasi HACBIIIEHHBbIH NMap WACAJIbHBIM Tra3oM.

6.331. Bojga Maccel m=20 r Haxonutca npu temneparype 0°C B

TEIJION30JIMPOBAaHHOM  LMJIMHAPE TMOJ HEBECOMBIM HNOPHIHEM,

IUIOLAL KOTOpOro §=440 cm2. BHeniHee JaBlleHME PaBHO HOp-

MaJbHOMY aTtMocgepHoMy. Ha Kakyio BbICOTY NOAHHMETCA IIO-
plliCHb, €CJIM BOJAE COOGHIUTHL KOJIMYECTBO TEIJIOTEI Q=20,0 xJIx?

6332. B TenynoM30JIMPOBAHHOM IWJIMHAPE TIO[ HEBECOMbIM
MOPILHEM HAXOMUTCA OJMH TPaMM HACBHIIICHHOIO BOJSHOINO Hapa.
HapyxHoe paBnenne HopManbHOe. B nununap BBenu m=1,0 r Bogbl
npu 2,=22°C. IlpeneGperast TENMIOEMKOCTBIO IMIIUHAPA U TPEHHEM,
HaiiTh paboTy, KOTOpPYIO mpou3Beyna cujia aTMOC(EPHOrO HaBJICHUS
NpU OITYCKaHHK MOPIUIHSA.

6.333. B TennoBoit MamiuHe, pa6oramouieii mo nukiy Kapho,

paboumM BeleCTBOM ABJsAETCS BOAa Macchl m=1,00 kr, KOTOpas
UCOBITHIBaET (ha3oBbIE MpeBpallie-
HUA B map u obpatHo. Lluxn mo- 2|
Ka3aH Ha puc. 6.9, rae ImTpUxoBoil
KpUBO#t orpaHu4YeHa o6nacTb ABYX-
dasnbIx cocrosgHuil. U3oTepmuyec-
KOoe paciuupenue I—2 npoucxoguTt
npu T,=484 K, wusorepmuyeckoe
cxkatue — npu T,=373 K. Haiitu
paboTty, coBepmiaeMyl0 pabo4yuMm
BEIIECTBOM 32 OOUH IYMKII.

6334. Ecnu  RONOJIHUTENBLHOE
NaBJicHME Ap HaCBHILEHHBIX MapoB
HaJ BBIOYKJIOi - cdeprdeckoii no-
BEPXHOCTBIO XHIAKOCTH 3HAYUTEND- Puc. 6.9
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HO MEHbIIIE JAaBJIEHMS rapa y IUIOCKOH TMOBEPXHOCTH, TO Ap=
=(p,/Pg)2¢a/r, THE p, W p, — IUIOTHOCTA Hapa ¥ >KUIKOCTH,
& — TOBEPXHOCTHOE HATSXKEHUE, 7 — PaAuyC KPHMBHM3HBLI IOBED-
xHOCTA. HaiiTu ¢ noMouiplo 370N (OpMYJibl RUAMETP Karenek
BOJBI, NP KOTOPOM JaBJIEHME HaCBbIIEHHBIX napoB Ha n=10%
MPEBBIIIIACT JABJICHUE MMApOB HajJ IUIOCKOR IOBEPXHOCTBIO IIpU
t=27°C. Tlap cuuTaTh UJACAJILHBIM Ta30M.

6.335. Haiitu mMaccy BceX MOJIEKYJ, BBUICTAIOILUX 3a OMHY
CEKYHJIy C OJIHOTO KBaJIpaTHOIO CaHTHUMETPa NOBEPXHOCTH BOLBI B
HaxomAIIMiiCS Hagx HEM HacChIIIEHHBIA BOAAHOU map npu t=100°C.
Cuurath, 4T0 1=3,6% BCEX MOJEKYJl BOAAHOTO Mapa, HaJalOLHX
Ha ITOBEPXHOCTBE BOfAbl, €I 3aJIEP>KMBAIOTCA.

6.336. Haitt paBieHune HacbIIEHHOIO fapa BOJbdpamMa Ipu
T=2000 K, ectu npu 3TOH reMmmeparype BoabdpamMoOBas HUTb,
UCrnapsAsch B BBICOKOM BaKyyMe, TEPSET B €IMHMIYY BPEMEHM C
eMHUIbI MOBEPXHOCTM Maccy p=12-10"" rf(c-em?).

6.337. Ha kakyl BEIWYUHY BO3pOCHO Obl AaBl€HHME BOJABI Ha
CTEHKH COCyHa, €cjii Obl MCYE3JIM CUJIbl IIPUTAXKEHUA MEXIy ee
MoOJIeKynamMu?

6338. Haiitu "BHyTpeHHEE paBjeHUE" p, B XUAKOCTH, €CIU
U3BECTHbI €€ IUIOTHOCTh P M yJE€JbHasA TEmjioTa napoobpa3oBaHus
q. CuutaTh, 4TO TENJIOTa ¢ paBHa paboTe MPOTUB CUJI BHYTPEHHEIO
JaBJIECHUS M XMAKOCTb MOMYMHsIETCA ypaBHEHUIO BaH-nep-Baanbca.
Bouryucnuth p; y BOABL

6.339. IToka3aTb, YTO [JIs BELECTBa, NMOAYMHAIOLLETOCS YypaBHE-
HUi0 Ban-nep-Baanbca, B KPUTMYECKOM COCTOSHHU CIPaBEIJIMBbI
cooTHoleHus (6.9a) u (6.96).

Y Kka3aHue Hcenonp3oBaTb TO, 4YTO KPUTHMYECKOMY
COCTOAHMIO COOTBETCTBYET TOYKa mnepermba Ha usorepme p(V).

6.340. Berumcnutb nocrosabie Ban-nep-Baasnbca nns yrnekucno-
IO rasa, €CIM €ro KpuTH4eckasi temmeparypa T,,=304 K u xputu-
Yeckoe faBiieHue p_ =73 atM.

'6.341. Haiitu ynenbubiii 060bem Gensona (C Hy) B KpUTHYECKOM
COCTOSIHUM, €CNM €r0 KpUTHuyecKasd remmeparypa T,,=562 K n
KPUTUYECKOE JIaBJICHUE pm=47 aT™.

6342. 3anucatp ypasHeHue BaH-nep-Baanbca B NpUBENEHHBIX
napamerpax ®, v W t, NPUHAB 3a CAUHUIBl AABJICHUs, 06beMa U
TEMITIEPATYPbl COOTBETCTBYIOLIME KPUTHYECKUE BeJIMUMHbBI. Micnonb3ys
MOJyYeHHOE YypaBHEHME, HaliTHM, BO CKOJIBKO pa3 TeMiepaTypa rasa
Gonplle €ro KPUTHYECKOH TEeMIIEpaTyphl, €CIM JAaBJIEHHE rasza B

12 pa3 Gosnbllle KPHUTHYECKOTO, a OOBEM ra3a BJIBOE MEHBIIE
KPUTHYECKOIO.
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6.343. 3Hasa nocroAHHble BaH-gep-Baanbca, Haiith:
a) HauGonbluil 06'beM, KOTOPBIA MOXET 3aHUMaTh BOAA MacChbl

m=1,00 Kr B XUAKOM COCTOSHMH;

6) Hanbonbllee NaBICHWE HACBILEHHBIX NapoB BOBIL.

6.344. BBIYMCIINTD TEMIIEpATYpy M IIOTHOCTb YIJIEKMCIIOTO rasa
B KPUTUYECKOM COCTOSIHMM, CHUMTas a3 BaH-I€P-BaaJlbCOBCKUM.

6.345. Kakyio yactb obbeMa cOCyAa JOJ/LKEH 3aHMMaTb >XUAKWI
abUp nNpM KOMHATHOH TeMmeparype, 4TOObl NpU KPUTHYECKOHR
TemrepaType OH OKa3aJicsi B KpUTH4ECKOM cocrossHuu? JInsa sgupa
Tn=467 K, pn=35,5 at™M, M=74 r/Monb.

6.346. ITToka3aTb, YUTO HOJIOXKEHUE MPAMOM [ —5, COOTBETCTBYIOLLEM
U30TEpMUYECKN-U300apuyeckoMy (Pa3soBOMY MEPEXOQY, TaKOBO, 4TO
momtagy I m II, orpaHuYeHHble 3TOH NpAMOI U u3oTepMoit Bawu-
nep-Baanbca, paBHBI Apyr apyry (puc. 6.10).

6.347. Kakas 4acTb BOjbl, niepe-
OXJIaXXAEHHON IpU HOPMaJIbHOM Ay
nasnenuu g0 t=-20°C, mpespa-
TATCSE B JIEA TIPU IIEPEXOHE CUCTE-
Mbl B PaBHOBECHOE COCTOSIHUE?
IIpu kakoit TeMmmepartype IEpeoX-
JIAXKIEHHOM BOAbI OHA IEJINKOM
npeBpaTuTcs B Jien?

6.348. Haiitu [pupanieHue
TEMIEPaTypbl IUJIaBJIEHUA  JIbJa
B6m3n  (0°C npu  MOBBIIIEHUH
naeyieHuss Ha Ap=1,00 at™M, ecinu
yaenbHbIii OO0beEM nbaa Ha AV'=

=0,091 cM®r Gosnbllie  YRENBHOTO
o6’bema BOMHI.

6.349. Haiitm ynenbHblii 060bEM HACBIIIEHHONO BOASHONO Iapa
IIpY HOPMaJILHOM J[aBJIEHUM, €CJIM M3BECTHO, 4YTO YMEHbILIEHMNE
naeneHusaA Ha Ap=3,2 klla NpUBOOUT K YMEHDBIUCHUIO TEMIIEPATYphl
KuneHns1 Bogbl Ha AT=0,9 K.

6.350. OrpesienTh AaBJIEHUE HACBILLIEHHOTO BOASHOIO Mapa mnpu
remniepatype 101,1°C, cuurtasi ero uaeaJbHbIM Ta30M.

6.351. B 3akpbITOM COCyA€ HAXORKUTCS HEGONBIIOE KOJUYECTBO
BO/IbI U €€ HaCBHILUECHHBIA nap npu t=100°C. Ha CKOJBKO NpOIEH-
TOB YBEJIMYMTCA Macca HaCBIIEHHOIO Iapa NpPU IOBLILLIEHUH
TeMIeparypel cucteMbl Ha AT=1,5 K? Ilap cuurarh upeabHbLIM
rasom, a ypaenbHbI OOBEM BOMBI — NPEHEOPEXMMO MalbiM IIp
CPaBHEHUIO C YAEJILHBIM O0BEMOM mapa.

6352. JlapneHue p HaCBINIEHHOTO Mapa PTYTM 3aBHCHT OT
Temnepatypbl T 1O 3aKOHy Inp=-q/T-blnT+¢, tne a, b, ¢ — no-

Puc. 6.10
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CTOfHHBIE. HallTH MONAPHYI0O TEMNOTY HCHAapeHUA pPTYTH Kak
¢ynkuuio Temneparypnol ¢q(T).

6.353. Haiiti paBieHHE HacCbIILEHHOIO Iapa KaK (QYHKUHI0
TEMIEpPATypbl, €CIM npu Temnepatype T, €ro paBieHHE p;.
CuuTaTth, YTO ylueJbHasA TEIIOTa NapooOpa3oBaHMA ¢ HE 3aBHCHUT
or T, ynmenbHbit O0O0BEM XMAKOCTM TnpeHeOpexxuMo Man Mo
CPaBHEHMIO C YHEJIBHBIM OOGBEMOM TMapa, HaChHILNIEHHBIA nap
MOMYMHSAETCS YPAaBHEHUIO COCTOSIHMA MACaJIbHOro rasa. Ilpm kakux
YCIIOBMAX 3TH YNPOLUCHUA [OMYCTUMBI?

6.354. Jlen, mHaxonuBlIMiicCA MPH  HOPMAanbHBIX  YCIIOBUSAX,
MOABEPIVIM CXKATUIO KO AaBNeHusa p=640 atm. CunTas, 4TO MOHIDKE-
HUE TEMIEPATYpbl IJIABJICHUs JIbAa B JAHHBIX YCJHOBUAX JIMHEAHO
3aBUCHAT OT JAaBJIEHWUs, HaiTH, Kakas 4acTbh JbJa pacrasia.
VaenbHul 06BeM BOMBI Ha AV’=0,09 cM’fr MeHbIuE YIENBHOIO
ofbemMa 7nbja.

6.355. BOnm3yu TpPOMHOI TOYKM [ABJIEHUE P HACBILIEHHOIO Iapa
[BYOKMCH YIJIEpORa 3asucuT OT Temmeparypol T kak lgp=a-b/T,
me a u b — nocrosaHunle. Ecu p — B armocdepax, TO A
npouecca cybnumauuu a=905 wu b=1800 K, a mnsa mnponecca
ucnapeHna a=6,78 u b=1310 K. Haiitu:

a) TeMInepaTypy M AaBIEHUE B TPOIHOH TOYKE;

0) 3HayeHusA YHEJBHBIX TEIJIOT CyOonuManuy, HuCnapeHus W
niaapAeHns BOIM3M TPOMHON TOYKU.

- 6356. Bomy mMaccel m=1,00 Kr Harpen OT TEMIEPaTyphl
1,=10°C no ¢,=100°C, npu KOTOpOH OHa BCjA IpEBpaTWJlaCh B map.
Hality npupallleHHE SHTPOHMM CHCTEMBL.

6357. Jlem ¢ HauanbHOK Temneparypod f=0°C, Harpesas,
NpPEeBpaTHIM CHayaja B BOAY, a 3aTe€M B nap npm f,=100°C. Haitu
NMpUpaIlleHNEe YRECIBHOM SHTPOMUM CHCTEMBI.

6.358. Kycok menu maccbl m=90r npu #=90°C NONOXUIH B
KaJIOPUMETP, B KOTOPOM HaxORwiica nen Macchl 50 r mpu temmepa-
type —3°C. HailTu npupaiiieHve 3HTPOIMM KycKa MEAM K MOMEHTY
YCTaHOBJIEHUA TEIUIOBOTO PaBHOBECH.

6.359. Kycok nbga maccel m=100 r npu t,=0°C nomectuiu B
KaJIOpUMETP, B KOTOPOM HaxOAwjach BOfa Macchl m,=100 r mnpu
Temneparype t,. IlpeHe6peras TEmIOEMKOCTBIO KaJOPUMETPa, HAUTH
NpUpalieHUe 3SHTPONIMM CHCTEMBI K MOMEHTY YCTAHOBJICHUSA
TEIUIOBOrO paBHOBecUsi. PaccMoTpery ABa ciyyas:

a) £,=60°C; 6) ¢,=94°C.

6.360. B kanopumerp, HaNOJHEHHBbIH OCONBIIMM KOJIMYECTBOM
JbJla Npu TeMnepaTtype t,=0°C, BbUmMIM m=50 r pacnsaslcHHOIO
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CBHMHILA, HAXOJMBILUEIOCA NpU TEMMEparType maasneHus §,=327°C.
HaiiTn npupanieHue 3HTPONUU CUCTEMBI CBUHEI—JIE[l K MOMEHTY
YCTAHOBJIEHUS TEIJIOBOIO PaBHOBECHS. YAENbHAsA TEIUIOTA IUIaBJIe-
HUST CBUHHA ¢@=225 JIx/r, e€ro ynaeabHas TEIUIOEMKOCTh C=
=0,125 Ix/(r-K).

6361. BogaHoit mnap, 3anoHSIOLIUK npocrpaﬂcmo nomx mno-
PUIHEM B LJUIMHApE, CXXUMAIOT (MJIM PACIIHPSAIOT) Tak, YTO OH BCE
BpEMsI OCTAETCA HACHIIEHHEBIM, HaXOMNsiChb Ha FPAHU KOHJCHCANWM.
IHonarasi, YTO yheabHas TEIUIOTa NMapooOpa30OBaHUA PaBHA ¢ M HE
3aBMCUAT OT TEMIIEPATYphl, HAlTH MOJNAPHYIO TemnoemkocTh C mapa
B JAaHHOM Impouecce Kak ¢pynxiuio temneparypot T. ITap cumrarb
HICANIHBIM ra30M, YACNBHbIM OGBHEMOM XMAKOCTH MO CPaBHEHUIO
¢ ynesibHbIM O0beMOM Mapa nperedpedb. Beraucnmuts C npu 100°C,

6362. Opun  MoOJsIbL BOABI, HaXOQUBLIMICA B PaBHOBECHH C
NnpeHeOpeXuMO MaslbIM KOJIMYECTBOM CBOETO HAaCHIIEHHOIO mapa
npu temneparype T, mepeBesy HENMKOM B HaChIIEHHBIH nap npu
temneparype T,. Ilonaras, 4To yaejibHas TeIUIOTa Napoodpa3oBaHuUsA
MpakTU4YECKH HE 3aBUCUT OT T W paBHa ¢, HaiiTH npupameHue
SHTpPONHU cucrembl. Ilap cunTaTh MACaNBHBIM ra3oM, YAENbHBIM
00bEMOM  KUIAKOCTH IIpeHEOpEYDL 110 CPAaBHEHHIO C YHEILHBIM
obbeMOM I1apa.
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OTBETHI M PELLIEHUA

11. v=1/2v=3,0 xmfu.
1.2. AnanoruyHo.

13. (0)=20y(v,+ 1)/ (204+ v+ 1,).

14. a) 10 cm/c; 6) 25 cm/c; B) £,=16 c.

18 (4-n)/ |1 -5,| =(v,- v/ |v,-vy|.

16. v =(vo+vz+2uovcos¢p) =40 xmfu, ¢'=19°,

1.7. # =~ ——— = 3,0 KM/
1/\/1 (v /u ¥-1

18. 1,/ty=n/yn>-1=18.

1.9. d=arcsin(1l/n) +n/2 = 120°.

110. I=v,t,/2(1-sind) =22 M.

111 1= (v+ u,)'/vlvz/g=2,5 M.
112. t=2a/3v.
113. U3 puc. 1 BUAHO, 4YTO CKOpocTh cOmikeuns Touek A u B pasha

- U—UCOS®, TAe yroq @ 3aBUCUT OT BpeMeHM. Jinsd BeTpedu Touek HeobXoaumo,
4yT0oGbl OBLIM BbIMOJIHEHbI [ABa YCJIOBUA:

L 4 T
f(v—ucosa) de=1, fvcosa dt=urt,
o 0

e T - uckomoe Bpems. M3 aTux ABYX BeIpaxenuii cieayer, uro t=vl/(v?-u?).
114. x, -x,=l-at(t+7/2)=0,24 kM. Hapcrpedy [10E3Ty CO CKOPOCTHIO

V=4,0 M/c.

1.18. a) 0,7 c; 6) coorBercTBeHHo 0,7 U 1,3 m.

116. ¢t =(v,}, + vzl )/(vf+ vg), L™ |llu2—l,vl|/,/vf+ vl

117. CD=lfyn?

1.18. Cm. puc. 2
119. a) (v)=nR/t=50 cMfc; 6) [(v)|=2R/r=32 cM/c; B) [(a)|=2nR/r2=
=10 cM/c?.

1.20. a) v=b(1 2at), a=-2ab=const; 6) Ar=1/a, s=b/2a.
121. a) x=v,t(1-¢/27); 0,24, 0 m —2,0 M; 6) 1,1, 9 m 11 c.

122. a) v=a?t/2, a=0¢?/2; 6) (v)=(af2)y5.
123. 5=(2/3a) 0", ¢=(2/a)|/v,.

124. a) y=(PB/a?)x?; 6) v=ya?+4p%e2, «=2P; B) tgo=a/2pt.
125. a) s=4wT; 6) m/2.
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1.26.
1.27.

1.28.

=xtgo -

1.29.

1.30.
1.31.

1.32. At

1.33.

1.34.
1.38.

1.36.
1.37.
1.38.
1.39.
1.40.

1.41.
1.42.

1.43.
1.44.

1.45.
1.46.

147,

vo=y(1+a?)a/2p.
a) T=v,t+g2[2; 6) (V) =vy+gt/2, (V)=v,-g(v,8)/8’.

/ 6

S - N NN &
N

Puc. 1° Puc. 2

a) t=2(y,/g)sina; 6) h=(v§/2g)sin2a, l=(vf;/g)sin2a, «=76°; B) y=
(g/ZUgcosza)xz.
a) cose=1/n"3, a=60°; 6) tga=y2, a=54,7°.

I=8hsina.
Yepes 0,41 wim 0,71 MUH B 3aBMCMMOCTH OT HavaJIbHOIO yria.

20,sin(0,-0,)
) g(cosd, +cost,) B
a) x=(a/2vy)y%; 6) a‘=a"yl‘/1+(ay/u0)", an=avo/‘/1+(uy/vo)2.
a) y=(B/2a)x%; 6) R=1?a,=v[\/a*-a} = (@/B)[1+(xple) I,
v=y/2ax.
a=ay1+(4nn)?® =08 W/,
a) v=1,/(1+v,t/R) = v,e™/%; 6) a=y2 vyl (Re*I®)=/2*/R.
tgp=2s/R.
a(0) =A%0w%/R=2,6 M/, a(A)=Aw?=32 M/
a=\4a2+(9a*/16B2R)%.
R=¢%2Bs, a=cay1+(4ps¥a>).
a) a=2a1?, R=1/2a; 6) a=pi*/a?, R=c?/p.
v=2Rw=0,40 M/c, a=4Rw?=0,32 M/c.
a=(vft)/1+4p%t* =0,7 M/c2.
w=2nnv/1=2,0-10° pan/c.
@=v/yR%- vthin.
{w)=2a/3=4 pagjc, (B)=y3ab=6 pan/c*, B=2y3ab=12 pay/c?.

11 ¢
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148. t=Y(@ja)igy =7 c.

149. (0)=wy/3.
150. a) @=(1-e ") wy/a; 6) w=we ™.

151 wz=i‘ﬁﬂosin(p, cM. pHc. 3.

152. a) a,~ v*[R=2,0 M/c?, sexrop & |, HampaBJieH BCe BPEMs K UEHTPY Kojeca,
6) s=8R=4,0 M.

153. a) v,=2at=10 cM/c, v,=y2at=T cMfc; ©6) a,=2ay1+(at*/2R)*=
=56 e/, a,=a’t’|R=2,5 cM/ct.

154. R,=4r, R,=ry8.

155. w=ywi+ei=5 pag/c, P=0,w0,=12 pan/c’.

M

W,

£
/2

sy

0 n i wt?
Puc. 3 Pnc. 4

1.56. cosa=(a%+p2)/Py3a+p?, orciona a=19°.

1.57. a) w=v/Rcosa =2,3 pag/c; 6) P=(v/R)*tga =2,3 pawc?.

158. 0=wqy/1+(B,t/0,)2=0,6 pagjc, B=Pyy/l+war?=02 pan/c*.

1.59. Coorsercrsenno ~Fy u -2F,.

1.60. = -mw?r, me r - PafMyc-BEKTOP 4acTHLUBI OTHOCHMTEJLHO Havaa
xoopuunat; F=mw?yx2+y?

161 t=F_(m +m))[(ma,+mya.).

162. Am=2ma/(g+a)=10 kr.

163 a= Mo KM+ m;) g, F=110m
Myt m,+m, Mgtm +m,
164. a) F= (k‘—kz)m‘m’gcosa; 6) ga<amthm
m,+m, m +m,

165. k=[(n*-1)/(n*+1)]tga =0,16.

166. k=[(n+1)/(n-1)]tga=0,3.

167. a) m,/m,>sine +kcose; 6) m,/m, <sine-kcose.
1.68. a,=g(n-sina-kcosa)/(n+1)=0,05g.
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1.69.

Ilpn <14, .ycxopel-mx al=az=at/(ml+m2); npu £2=8, yCKOpeHus

a,=kgm,Im,, a,=(at-km,g)/m,. 3nece t,=kgm,(m+m,)/am,.

1.70.
171

1.72.

1.73.
174.

1.75.

1.76.

177
1.78.

1.79.
1.80.

1.81.
1.82.

1.83.
1.34.

1.85.
1.86.

1.87.
1.88.

1.89.
KEHUA K

t=y21/(3a+kg).
tga=~1/k, a=49°.
Mpu tga=1/k umeem I _ = 03/23\/1+k2.
tga =k, F_=kmg/J1+k?.
F,m=(2g-a’)mM/(m +M).
- 4
2™ (g-a,); 6) Pl 2
m +m, m+m,
4m, my+ my(m,~m,)

a) a)= (8-3y).

al_4mlm,+mo(ml+m2) |
O = 8(1-K)/(1+K).
Ay, =8(1+kctga)/(ctga-k).
a=gsina cosa /(sin*a +m, [m,).
a) v=mgicosa/(2ksin’e); 6) s=m*g3cose/(6k>sin’e).
v=/@gl3hysina.
=-(g/w)incost=4,0 M/c.
Ap=mgt, |Ap|=-2m(v,8)/g.
a) p=bt3/6; 6) s=bt*/12m.
s=(wt-sinwt)Fy/mw?, cm. puc. 4.
t=njw, s=2F/mw?, v =Fimo.
a) v=vyexp(-tr/m), t-oo; 6) v=vy,—Sr[m, S, =mU[r.
t=h(v,- v)/vvin(vy/v).

s=(2/¥)tga, v, =v(gly)sinatge. Urobul npuBecTH ypaBHeHWe NBH-
BUMY, YAOGHOMY [JIi MHTErPUPOBAHMSA, HAAO MPEACTAaBUTH YCKOPEHME Kak

dv/dt n sarem mpoussecTH 3aMeHy nmepeMenHBIX mo dopMyne df=dx[v.

1.90.

s=b(t—to)3/6m, e f,=kmg/b — MOMEHT BpeMeHH, ¢ KOTOPOro Hay-

Hetcs asuxenue. Ipu <4, nyre 5=0.

191
1.92.

0=54,7°.

1.93.
1.94.
1.95.
1.96.
1.97.

1.98.
1.99.

21,07 u 1,5 xH.

a) a=gyl+3cos’®, F=3mgcosd; 6) F=/3mg; ) cosd=1//3,
tg(8/2)=1/2, 8=53°,

a'=Ja(g-aj4) =59 m/*.
O=arccos(2/3)=48°, v=\2gR/3.

£=1/(x/mw?-1). OT HanpaBneHusA BpalieHHs HE 3aBHCAT.

r=Rf2, v, =\/kgR2.

s=(Rf2)y/(kgla ) -1=60 um.

v aykg/b.

1.100. F=(ctgd+w?R/g)mg[2x.
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1.107. v=y2gR/3.

1101, v=vp exp(-ka)=50 M/c.

1.102. a) PaccMoTpuM Manbii ae-
MEHT HUTM Ha Onoke (puc. 5). Besen-
CTBME €ro HEBECOMOCTH dT=dFm=
=k dF, u dF,=T da. Orciona dT|T=
=k do. TIpOMHTErpUpOBaB 3TO ypaBHE-
uue, nomyyuM k=(lnn,)/n; 6) a=g(n-
_ﬂo)/('l "’ﬂo)-

1.103. F=(m v?,/R)cos’a.

1104. a) v=(2F/mo)|sin(wt/2)|;
6) As=8F/mw?, (v)=4F/nmw.

1105. v=yp,/(1+cosp). V x a3 a-
HHe 3pgeck a=-@, HNO3TOMy U=
=-yp +const. M3 HayaibHOrO yCNOBUA
caepyer, 4T0 const=u,.
v, = CO0sQ.

1.106. a=[1-cos(!/R)]Rg/l.

Kpome Toro,

1.108. Ecin ©2R>g, To MMeeTcs 1Ba MONOKEHUA PAaBHOBECHA: 0,=0 u 0,=

=atcoos(g/m’R). Ecm ©2R<g, TO NoJoKeHMEe PAaBHOBECHS TOJBKO ©,=0. Iloka
CYHIECTBYeT O[HO HMXKHee IOJIOXKEHUe PaBHOBecHs, OHO ycroitunso. IIpu nossaeHun
e BTOPOIO NONOXEHUA paBHOBecUS (OHO BCETa YCTOHYMBO) HUXKHEE TOJIOXKEHME

CTAHOBUTCA HCyCTOﬁ‘lMBblM.

1.109. h=(ws?/v)sing=7 cM, Tie ® — yroBas CKOPOCTb BPALICHU 3eMIH.

1.110. F=mw?R/4=45 H.

1111 a) F=2mvwsing=3,8 xH, Ha npassiii (no xoay moesna) peibc; 6) mno
napajsie M ¢ BOCTOKA Ha 3amaf co ckopocThio U=(wR/2)cose =420 xmfa. 3pech
® — yIMoBas CKOpocTh BpallleHusi 3emu, R — ee paauyc.

1112, F =2mouy/1+0%?=42 H.

1113, F=myg?+0%*+(2v'w)*=8 H.

1.114. Fmp=2mw2r‘/l +(vJory =28 H.

1.118.

1.116.
CKOPOCTb BpatlleHna 3eMJIn.

1117, a=g(m,~m,)*[(m,+m,)*.

a) a'=w?R; 6) F_~mw?ry(2R[r)*-1.
OTKAOKHTCA Ha BOCTOK Ha X=(2/3)why2h/g=24 cM, me @ - ymioBas

1118. r=(g/w?)tgd=0,8 cM, F=mg/cosd=5 H.

1119,
1.120.

v, = (R-Dglk=11 mfc.

F,=mg[sina +(w?lfg)cosa]=6 H.

1121. Mimnynse P=Py+mGt, Tae Dy=M,V,+M,V,, m=m+m,; T.=V,t+gt?/2,

e Vo=(mv,+myv,)/(m,+m,).



1122
1.123.
1.124.
1.125.
1.126.
1.127.

1.128.
1.129.

1.130.

1.131.

1.132.
1.133.

1.134.
1.138

. @) V=

F=pv?*[l, me p=mm,[(m+m,).

a) 1=~1'm/(M+m); 6) F=-[mM/(M+m)]dv'/d:.
1=V'm/2M.

v=(vi+nv,)/(1+7), v=4 mfc.
u=vyc0s8/(1+9) =25 M/c.

v=(pcose - My2glsine )/ Mgsina.
af('”l\/‘;:""z\/a—z)zl(mx*mz)z=2’0 M/c?.
u'=,/9 va+202=14 mfc.

v, =‘/ v% +4 vgcosza =0,17 rm/c.

p=(2m/3)y2g1=3,5 xr-Mfc.

vi=-mv/(M-m), v,=Mv/(M-m).
Voun=VYo~ UM/ (M +m), v, =V,+umM/(M+m).
m(2M+3m)

U0 T o emy (M r2m)

m -
TZ... u. OTHOLIIEHHE CKOpOCTEN
+2Zm

v/o,=1+m|2(M+m)>1.

1.136.

IlycTh B HEKOTOPbI# MOMEHT ! paKeTa MMeJla Maccy M M CKOpOCTh U

(OTHOCHTE/ILHO MHTEPECYIOIIER Hac CUCTEMbI OTCUeTa). PacCMOTPHUM MHepUHMAbHYIO
CUCTEMY OTCYETA, UMEIOLUYIO Ty K€ CKOPOCTb, 4TO ¥ paKeTa B OauHbii MOMeEHT. B
3TON CHCTEME OTCYETa NMpHUpAllEHNEe UMITYJbCa CHCTEMBI "pakeTa — BbIGpOLIEHHAs

nopuus raza" sa Bpema dt ectb dp=m dv+p dt-u=F dt. JlanpHeiiuiee oueBugHO.

1.137,
1.138.
1.139.
1.140.
1.141.
1.142.

1.143.

1.144.
1.145.
1.146.

1.147.
1.148.

1.149.
1.150.
1151
1.152.
1.153.
1.154.
1.155.

v=-uln(my/m).

m=myexp(-atfu).

v=uln(my/m)-gt.

a) t=(u/g)In(1+n)=20 c; 6) p=(g/u)myexp(-gt/u).
o =(ufvy)In(my/m).

I=F/(mo‘l-lf), V=(F/P)lﬂ[mo/(mo‘|”)]-
v=Ft[(my+pt), a=Fm(my+pt).
v=y2ghln(I[k).

a) A=2Fl; 6) A=FI.

A=F(g,-1)=-17 Ix.
u=‘/v§+2FRIm=16 mc.

A=mat?8.

F=2asy1+(s/RY.

F=x{maZ.

A=mg(h+kl).

v=y2(2gh-Am)=2,0 M/c.
A=-kmgl|(1-kctga)=-0,05 Ix.
A=-2F*|ymg=-0,12 Ix.
Fpn=(my+m,y[2)kg.
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1.156. A=kmgl/2=28 Mx.

1157, A=-(1-n)nmglj2=-13 JIx.

1.158. (P)=0, P=mg(gt-y,sine).

1.159. P=mRat, (P)=mRat/2.

1.160. (P)=-kmguvy/2=~2,0 Br.

1161 |P|,,..=(mvo/2)/eg.

1.162. P=Mguj2.

1163. A=mo¥(r; -1])/2=020 JIx.

1.164. Aw=m(v’— vg- 0?r?)j2=-0,10 Ix.

1165. A =x(AD?*/2, e x=x,%,/(x,+%,).

1.166. A=3mgl4a, AU=mg/2a.

1.167. x,=3a/28=2,0 M.

1.168. v=yl(al/m-g)=3,0 M/c.

1.169. a) r,=2a/b, ycroiuuso; 6) Fm=b3127a2. Cwm. puc. 6.

1170. A, =m(v;-v])/2+a(x,,-%,y,)= 6 MIX.

L17L x=4n2m/3r,v2=12 Ox/m.
A 1172. F=y/-2a U[sin20 =2,4 H.

\ £y 1173, h=H|2, s, =H.
Jr(r) 1174, v={(&[2T)gh.

uir 1175. m=AF/6g=40 r.
\ N 1176, v__=/5gl, F=3mg.

N\ 7 7 r

0 \'\0 m e 1177. F=y{xm(2gl-v*)=8 H.
[ \
i

=
\/ 1178 A=xlgn(1+n)/2(1-n)y,
‘ ! e 1 =mm2[u.

pre. 6 1179. h=2mg/x.
1180. a) Al=(1+/T+2xl/mg)x
xmgfx; 6) E,-E,=mgl(1+mg/2xl).
1.181. xm=(g+m)m[x=23 oM.
1182 A_=mg(3hy/2-h,)= -11 MIx.
1183. v =g(1-k){ym/2x =062 m/c.
mgl, 1 -cost
2 cosb(sin® +kcost)
1185. tga,= v sine, [y v}cos*a, ~2(U, - U,)/m. Tipu (mv%/2)cosa, <(U,-U,).
1186 v, =y2gl(2-y3)/3, Ak, _=21/3.
;-137- a) V=(m,v,+m,v,)[(m+my); 6) K=p(v~v,*/2, me p=mm,](m,+
+"l2 .
1.189. E=p(vf+ u;)lz, me p=mm/(m+m,).
1190. a) AU, =mv}/2(m,+m,); 6) E =mui[2 +myv3/2-m] v}[2(m,+my).

k
1.184. A'n=
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1191 vc=x‘/;172/(ml+m,).

1192 I =l +Flx, L=l

1193. Al>3mg/x.

1194. a) v=(2M/m)/glsin(®/2); 6) n=1-m/M.

1195. h=Mv?[2g(M+m).

1196. A=-pgh, tne p=mM[(m+M).

1.197. vy>y2kgl(1+n)=18 M/c.

1198. AK=-p(v;-V,)}[2, me p=m,m)/(m+m,).

1.199. M=m(p:+p2-2popcosa)/(p:-pz).

1200. I __=al/(a+lmv*cos’a).

1201 v,=fv?-of, 90°.

1.202. oosB’=(ulvzlv’lu;)oose.

1203. a) n=2m,/(m,+m,); 6) n=4m m,(m +m,).

1.204. m,=3m,.

1205. m,[m,=1+2c0s6=2,0.

1206. v, =y2AE/p, e p=mM[(m+M), m — macca HeAATpoHa.

1207. 0 =(1/2)cos?e =0.25.

1208. v, =v(1+/2(n-1))=10 rmfc.

1.209. Byner nBsuraThcd B Ty K€ CTOPOHY, HO CO CKOPOCTbIO v =(l-—
—;/1-21])0/2. Ilpn << 1 cxopocte U'=nv/2=5 cMfc.

1210. AK/K=(1+m/M)tg?0 +m/M-1=-40%.

1211 a) p=pyvi+03; 6) E=p(v]+v})/2. 3nece p=mym,/(m;+m,).

1212. sin®, _ =m,)/m,.

1213. v’ =-v(2-1%)/(6-9%). Ipn ns$y2.

1.215. N=(aB-bA)k, me k — opr ocu z; I=|aB—bA|/,/A2+Bi.

1.216. N=2by/a/b.

1217. M=(1/2)mgv,ticosa, M=(mvz/2g)sin2a cose = 37 xr-M3[c.

1218, M=(1/2)mghtsin2a = 1,6-10"2 xr-m?/c.

1.219. a) OTHOCHTENBHO BceX TOYEK NPAMON, NEPNEHAMKYIAPHOA CTEHKE H
npoxopsieii uepes touky O; 6) |[AM|=2muvlcosa.

1220. M=m?v*|F,=12-10"2 xr-m?/c.

1221. OtHocuTensHo uentpa okpykuoctn. |AM|=2y{1-(glellY mgllw.

1222. |AM|=hmV.

1223. M=mouvi?,

1224. m=2kr}[v},

1225. R=v’r,.

1226. vy=+2glfcos®.
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1.227. hz=(l +Jl +83h,/vf) vil4g.

1228. F=molirg/r?.

1229. M, =Rmgt.

1230. M=FRt/2sin(0/2)=30 xr-m?/c.

1.231. M=Rmgtsina. He n3MeHuTCA.

1232. M'=M-[r,p]. Ecim p=0, T. e. B cucreMe uenrpa Macc.

1.234. ﬁ=[(l’2"ll), H(VZ‘VI)], me szlmzl(ml*'mz)’

1235. M=Imuy/3.

1236. 2, =m v:/xl:.

1237. T=2nyM/v3=225 cyTok.

1238. a) B 52 pasa; 6) 13 km/c, 22:107¢ m/c?.

1.239. T=n (rlfr2)3/2‘yM‘ JocTaTO49HO PacCMOTPETH ABHKEHUE IO OKPYKHO-
cTH, pajuyc KOTOpoii paBeH GOJBILOH MOJNYOCH AaHHOrO aumnca, T. e. (Fy+7r,)[2;
no Kennepy nepuoa obpaieHns GyAeT TeM 3Xe.

1240. 1 =r(29*3-1).

1.241. ITapenne Tesa Ha CosHuE MOXHO paccMaTpHBaTh KakK ABYXKECHHUE MO O4YCHb
BBITAHYTOMY (B Npefese BbIPOXKAEHHOMY) 3JUIMICY, GOsbluasg OChb KOTOPOro pPaBHA

paguycy R semmoit op6utel. Torna mo Kenaepy (25/TY=(R/2)}/R?, rme © —
BpeMs MafeHHus (BpeMs NOJNOBUHbI 060POTa MO BbITAHYyTOMY amncy), T — nepuop
obpautenns 3emmu Bokpyr Cosnua. Orciona 1:=T/\/_3—i =64 cyrok.

1.242. t={n/{YM)[(r+R){2PP% tne M u R — macca n paguyc JlyHbi.

1.243. He nsMensTcs.

1244. m=4n23[yT?.

1.245. M=m ‘/2 ymer,ryf(r,+1,), e m, — macca ConHua.

1246. E=K+U=-ymm[2a, tne m, — macca Connua.
1.247. r.=(l-.n/l—(2—n)nsin2a)ro/(2—q), me 1 =ryva/ym.
1.248. rm=(‘/l +(l vﬁ/ymc)z—l)ymc/vf;.

1.249. a) PaccMoTpuM cHauasa TOHKMi cdhepudeckuil ciioii paguyca p M Macchl
M. Dueprusa B3aMMOAECTBUA YaCTHUBI C ANEMEHTAPHLIM NoAckoMm 8§ artoro ciosa
(puc. 7) ectb dU=-y(m8M[2l)sindd®. Nna tpeyromvhuka OAP mno Teopeme
kocnuycor I2=p2+r2-2prcos®. Haiins nudepeHuman 9TOro BHIpaKEHUS, Mpe-
ofGpasyeM dopMyay ais dU « supy, ynobHoMy /st HHTerpupoBaHus. [locie
UHTErpUPOBAHNA MO BceMy cioio HalineM 8U=-ym3M[r. U nakomneu, unrerpupys
Mo BCeM CJoAM wapa, noxysum U=-ymM]/r.

6) F,=-3U/3r=-ymM][r. ,

1.250. PaccmMoTpuM ToHkuit cepudeckuit cioit Beuecrsa (puc. 8). ITocrpoum
KOHYC C MajibiM YTJIOM pacTsopa M BeplumHoil B Touke A. Ilnomanm yuacros,
BLIPE3AHHBIX 3THM KOHYCOM B C/IOE, OTHOCATCA Kak d’SI:derl2 : rzz . Maccy
BbIPE3AHHBIX YYaCTKOB. NIPONOPUMOHANBHEI MX TIOLIaAsM. [10aTOMY CHIIbI MPHTAXKe-

HUsl K HUM 4YacTHibl A DPaBHbl 10 MOAY/IO ¥ TPOTHBOMOJOXKHLI NO HANpPaBIEHUIO.
JanbHeliliee O4eBUIHO.
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Puc. 7

1251. G(r<R)=-(yM/R%r1,

-r¥[3R®)YM/2R, @(r2R)=-yM/r. CMm. puc, 9.

1252. G=-(4/3)nypl. Ilone
BHYTPY MOJOCTH OIHOPORHOE.

1.253. p=3(1-r*/R%)yM?*/8nR*.
Okono 1,7-10° arm.

1.254. a) Paszobwem cdepuyec-
knif cJoi Ha Manble 3JIEMEHThI,
Kaxabiit Maccol 8m. Torga sHeprud
B3aUMOAEHCTBUA KaX/JOro 3JeMeH-
Ta CO BCEMM OCTalbHLIMU paBHa
8U=-ymdm/R. Cymmupysa no Bcem
3JIEMEHTAM M YYUTBIBasA, YTO Kax-
fas  napa  B3aWMONEHCTBYIOWMX
3IEMEHTOB BOMIET MpPU 3TOM JBax-
abl, nomyuum U=-ym?[2R;

6) U=-3ym?/5R.

1.285. a,:a,:a,=1:0,0034:0,0006.

7

dmy~dsS,

A4

y

d/ﬂz “’dSz

Puc. 8

G(r>R)=-(yM/r)r;

@(rsR)=-3(1-

Pnc. 9

1.256. h=nR/2=32 xm; h=R(\/—2_-1)=2640 M, rie R - papuyc 3eman.

1257. h=R/(2gR/v}-1).
1258. T=\/3n/yp=18 u.
1.259. h=R(gR/v*-1).

1.260. |Ap|=m2gRsin(a/2).

3
1261 r=yyM(T/2®x)*=4210° kM, rne M u T — Mmacca 3emm & fiepHOJT

€€ BpauleHus BOKpyr ocH; 3,1 xm/c.

1.262. T=3mgl/29*R=020 H, rne R - papuyc 3emun.
1263. M=4x?R*(1+T/tY[yT*=6-10* xr, e T - NepHOof BpalleHUus 3eMJIu

BOKpYI' OCH.

1264. a) v’ =2nR/T+/YM|R=7,0 xm/c; 6) a’ =(1+(2x R/T)JRJYM | yM|R?=

=49 Mfc®. 3pec M — wmacca 3emmn, T — neproji ee BpalIEHHs BOKDPYT OCH.

1.265. vo=\/23R(1-R/2a), rme R — pagnyc 3eman.

349



1.266. Y6bi1s noOsHONM SHEpPrMHM chyTHMKa 3a Bpemsi df ects ~dE=Fudt.

Tpenctasus E M v Kak QYHKUMM pPacCTOAHMA F MEXIY CHOYTHHKOM H LEHTPOM
Jlynw1, mpeofpasyeM 3TO ypaBHenwWe K BHAY, yAoGHOMY Aif HHTerpupoBaHui. B

pesyabrare: e(\/ﬁ— l)mla VgR.
1.267. v,=1,67 xMfc, v,=2,37 xM/c.
1268, AD=¢‘yM/R(l—ﬁ)=-0,70 xM/c, mie M u R — macca n paguyc Jlynsl.
1.269. Av=(ﬁ—l)\/g—§=3,27 xM/c, rme R — paguyc 3emm.

1.270. u'=JgR/n =5,0 xM/c, tne R - pagnyc 3emmn.
1.271. Bocrnionb3yeMci 3aKOHOM  COXpaHEHMs BHEPIUHM B [IOCTYNAaTesbHO

ABUXKYHieiicd CHCTeMe OTCYeTa, CBA3AHHOM C LeHTpoM 3emin: mv§[2=ymM/R+
+mv?[2, e m — macca Tena, U — €ro CKOPOCTb BIaM OT 3eMJH, Macca KoTo-
poit M u pagmyc R. U BTOpOE yCiIoBuE: v+Vl=\/'2-Vl, rae ¥; — cxopocrh 3emiH
Ha opbure, ﬁVl — CKOpOCTh, HeobxoamMas 14 Toro, 9robbl TeJO CMOIWIO
noxuHyTs COJHEYHYI0 cHcTeMy. VICKIOYMB M3 ITMX [BYX YpaBHEHHR ¥, IOJIyduM:

vy=y205+(VZ-1F V7 =17 mfc. 3necs ui=yMR, V{=yMJr, M - macca

ConHua.
1272. 1=2bF,Ima=10 M.
. kmg _ - kg 1=
1273, F_(hk)sm =13 H, a-l—+l—c(ctga 1)=12 m/P.
1274. I=|aA-bB|[JA?+B2.
1.275. a) b=(k+F[mg)l]2=30 mM; 6) kmg<F<(1-k)mg.
1.276. A=(l{2a-1)kmgll2.
1271, a) I=mi%[3; 6) I=(ml*[12)sin’c.
1278. I=m(a+b%)/3.
1279. I=ma?[6=4,0 r M,
1280. a) I=npbR*/2=28 r-M*; 6) I=3mR*/10.
1.281. I=ma?/2.
1282. I=mR?*/4.
1283. I =(L 2 -Lx( )/{x; -x])=0,75 ro».
1284. a) 1,=13mR%|24; 6) I,=3TmR?|72.
1.285. I=2mR23.

liZ;f Bz=(ngz-FRl)/(I+mR,2), me ocb 2 HaripaBneHa 3a  JIOCKOCTD
puc. .

1287, a) @ =gt/R(1+M/2m); 6) K=mg?t}[2(1+M[2m).
1.288. a=gmr?I.

1289.  =/6Fsing/mi.

1290. F=mg/4.

1291 N=(2/n)mgl/I/mI?-1/12=12 H-m.

1292, po—tmmle B m(medm)
(m+m,+m/2)R" F, m,(m+4m,)
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1.293.

1.294.
1.295.
1.296.
1.297.
1.298.
1.299.
1.300.
1.301.
1.302.
1.303.

1.304.
1.305.

1.306.

my~km, A__(mz-kml)kmlgztz
m+my+mf2’ - m+2(mg+m)
F,,=3mg/2; F,  =mg|4.
t=w R(1+k*)[2k(1+k)g.
n,/n,=(tgd +k)/(tg® -k)=13.
t=3wR/4kg.
t=2Jkmg=1T7 c.
(w)=wy/3.
B=2mgx/RI(M+2m).
cosd =3g/2w?l; ecqm mpaBas uacts He Menee 1, To 9=0.
© =y2g[1=6,0 pag/c; F=mgl,/1=25 H. :
a) M=(1/12)mw*sind, M,=Msind; 6) N=(1/24)mw?{*sin20.

v’ =w,l/yT+3m/M.

a) a=g

- 2
a) v’:Mv; 6) F:._M_—.
Im+4M 1(1+4M]3m)*

a) v=(M[m)y/2gl/3sin(«/2); 6) Ap=Mygl[6sin(ua[2); B) x=21/3.

1307. a) @ =(1+2m/M)w,; 6) A=(1/2)mwiR*(1+2m/M).
1308. @=-2m,¢'[(2m;+m,).
leo,+1Lo Il
1309. a) @=-12 2, §) 4=-—L2__(0,- 0,)%.
I+1, 2(1,+ 1)

4I1 2L Lo}
1310. a) M,-M, = - 12%. ) E -E,= L2

L+ IL+1,
1311. @ =MNt/(I,+ mNa%t[2). Cm. puc. 10, me ©_ =2M[ma?.
1312. © =2y/2FI/3mRZ. w‘L
1313. n=(ml/2n1) |R,F,- R,F,|||[F+F}. P —
1314. v=w R/2sin® =3,0 M/c.
1.318. a=(5/7)gsina, k>(2/7)tga.
1316. K=(5/14)mg*t’sin’¢ =0,11 x]Ix.
1.317. v=y/3glsina =5,3 M/c.
1318. F_=Iw?[2s. 0 >
1319. v=/(10H+4h)g|7~28 M/c. Puc. 10
1320. a) B =2g/3R=5-10? pag/c?; 6) P= )

=2mg?t/3.
1321. &' =2(g-2,)/3, P=m(g-a,)/3.
1.322. a=gsina/(1+Ifmr?)=1,6 m/c*.
1323. F<3kmg/(2-3k).
1.324. a) ax=£(_?_uia_ﬂ).; 6) A:M
m(l+y) 2m(1+y)

1.325. a=4g/5
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1.326. a=g(m-M)/(M+m+I/R?).
+ 252 +2 ’
1.327. a) a:ﬂw;s K=F_£.M.
m,(m,+m,) 2m (m +m,)
1.328. a,=F[(m +2m,]T), a,=2a]7.

1329. a) t=w,R/3kg; 6) A=-mwsR/6.

1330. © =y/10g(R+7)/1772.

1331 vy=ygR(7 cosa-4)/3.

1.332. N=Rmv?*[55=20 MH ‘M.

1.333. F=9J%[2mi=9 H.

1.334. a) s=nl/3; 6) K=2J%m.

1.335.  =2y/gsing/I(cos?p +1/3).

1.336. a) @ =y(3g/20)(1 -sina), P=(3g/4l)cose; 6) sina=2/3, o=42°.
1.337. v, =y/3glfcos?.

1338. v.=2v/(4+n). lIpn n=4 n n>4.

1.339. v=y/gk/2.

1340. a) o' =mgl{lw=0,7 pan/c; 6) F=mw'?lsin® =10 MH. Dra cura Ha-
IpaBieHa B CTOPOHY, TIPOTUBOTIOJIOXKHYIO HaKJOHY BOJMKa.

1341. @ =(g+a)l/nnR*=3-10? pag/c.

1342. o' =mlyg*+a%/iw =08 pan/c. Bektop ®' cocTapaAeT C BEPTHKAILIO
yroa ©=arctg(a/g)=17°. :

1.343. F'=2mR*0ww'/51=0,30 xH.

1344. F,, =nmRe, »[IT=30 H.

1.345. N=2nnlv/R=6 xH M.

1346. F (=2nnlv/Rt=14 xH. Ha Takylo BenyuHy ciia AaB/eHMA Ha
HapyXHblHl DENbC BO3PACTET, a HA BHYTPEHHHH YMEHBLUIMTCA.

1.347. p=o¢EAT=0,22 I'la=2,2-10° at™, me @ — koadduLuenT anHeitHOrO
paclUMpeHuns CTaju.

1.348. a) p=o,Ar[r=2,0 MI1a=20 at™; 6) p=20,Ar/r=4,0 MIla=40 at™.
3ACCI: Ou = Npefet NnpovYHOCTH CTeKia.

1.349. n=*/20~/p/1rl =0,8-10? o06/c, rue ¢, — npefes MpoYHOCTH, P — IJIOT-
HOCThH MeaH.

1.350. n=‘/ou/p/21\:R=23 ob/c, rie o, — npejie] NPOYHOCTH, P — IIOTHOCTb
CBUHIA.

1351 x= mg/2nd*E=2,5 cM.

1.352. e=F,/2ES.

1383, F=(1-r}1*)mw?lj2, Al=pw?I3|3E, me p — naorHocts Mean.

1354. AV=(1-2p)FI[E=1,6 MM>?, mie B — kosdduuneHT Ilyaccona.

1355. a) Al=pgl%[2E; 6) AV/V=(1-2p)Al/l. 3peck p — NIOTHOCTH,
g — xoadpuuuent Ilyaccoua.

1.356. a) AV/V=-3(1-2u)p/E; 6) B=3(1-2p)/E.

352



1.357. a) ¢ =IN/2nr’ArG; 6) ¢=2IN/nr*G.

1358. N==(d} -d})G/321=0,5 xH M.

1359. P, =(n/2)r*Gew =17 xBr.

1360. N= ﬁm(r;—r‘)ﬂ(rf-rf).

1.361. U=mEe%/2p =40 ]IX, me p — IUIOTHOCTb CTAIM.

1.362. a) U=(n/6)r*1p%?*E; 6) U=(2n/3)r2lE(Al[I)®. 3necs p — mnor-
HOCTH CTaJM.

1.363. A=n’hs3E[61=80 JOx.

1.364. U=nr*Ge?/41=7 Ix.

1.365. u=Ge¢?r?[21%.

1.366. u=Pp2g2h?[2=23,5 xIx/M*, me B — cxuMaeMocTs.

1.367. p,>p,, v,<v,. IIn0oTHOCTb AMHHUI TOKA PacTET MpPH NEPEXOAE OT TOUKH
1 K Touke 2,

1368. Q=S5,5,[2gAh/(s2-57).
1369. Q=5,/2gAhpy/p.

4
1370. r=ry/|1+2gh/v}.

1371 UV=l(n"*-1)/(n*-1)=51.
1372. h=hy/2=25 oM, 1, =h,.

1.373. A=pV?/25%2, e p — IUIOTHOCTb BOABI.
1.374. a=-g/(n%-1), a=10"*g.
1.375. t© =(S/s)y2h/g.
1.376. t=(h/3n)2R]g.
1.377. v=why2l/h-1.
1379. F=2pgSAh=0,50 H.
1.380. F=pgbl(2h-1)=5 H.
1.381. a) p=2pSRv; 6) F=2pSi?.
1.382. N=plQ?/nr?=0,7 H-M.
1.383. Cusia HampaBJieHa BNpaBo, F=pv:(Sl-S2)2/2Sl=l,3 xH.
1.384. a) IMapaGosoun spawenus: z=(w2/2g)r%, rae z — Bbicota oT nosepx-
HOCTH KMIKOCTH Ha OCH COCyla, ' — paccTOsHMe OT och; 6) p=py+pwir?[2.
1.385. P=rnw?R*/h=9 Br.
1.386. v=y,In(r/R,)/In(R/R,).
25,2
1.387. a) ®=M—£2- l---l); 6) N=4nno,
Ry-R} R} 1’
1.388. v=v,(1-r*/R?).
1389. a) Q=nv,R?/2; 6) K=xlR?pu}/6; 8) F=4nnluvy; 1) Ap=4nlv,/R2.
1390. Q,=(h%/3n)pgsina.

2,2
R/R,
2 52
Rz‘Rl
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1.391. B /icBOM KoHILle TPyGKM AONOAHHTeNbHbIE Hanop AhR=5 cM coobuwaer
KHHETHYECKYIO SHEPIMIO KMIKOCTH, BTeKaollleli B Tpyoky. M3 yciosus pv?[2=

=pgAh nomyunm v=y2gAh=1,0 M/c.
1.392. MckoMoe oTHouieHue pasHo exp(aAx)=5.

1.393. v,=u, T, pN,/T, PN, =5 MEM/C.

3
1.394. d=Jl8ch2/(p-po)pog=5 MM, e p, # p — IJIOTHOCTH MIHLEPUHA
M CBHHUA.

1395. t=~(pd?/18n)In=0,20 c.

139%. v=cyn(2-1)=0,10¢c, me ¢ — ckopocTh cBeTa.

1.397. a) tga’=tgalfh_ﬂz, rme P=vfc; a'=49°; 6) I’=a\/m=
=3,8 M, I'/1,=0,66.

1398. 1,=1y/(1 - p2sin®*0)/(1-p%)=1,08 M, me B=v/c.

1399. I;=Ax(t,-8,)/\/(5,-1,-(Ax[c).

1.400. v=c{/(2-At/t)A1/t=0,610° m/c.

1401, Ij=cAt'\1-(At/Ar'Y2 =45 M.

1.402. s=cAtJ1—-(Kq,hs—t)’=5 M.

1.403. a) Afy=(Ifo)y1-(v/c)= 1,4 Mxe; 6) I'=Iyf1-(v/c) =042 xm.

1404. L= vAt/y1-(v/c)=17 M.

1.408. I = /Ax Ax,=6,0 M. v=c’/1_—A_xl/Tx—2=2,2‘10‘ M/c.

1.406. v=(21/At)[[1+(I,/cAt)*].

1.407. YacTuua, Aswrasllasics BIepefd, paciajach No3xe Ha Bpema Af=
=IB/c(1-P2%)=20 Mxc, rae P=v/c.

1408. a) L=[x,-xp- 0 (t,~t )1 -(vlcY; 6) t,-t,=(1-yT-(ojc))lyfv
8] t.-tA=(l+\/1_?(u/_c)2)lolv.

1409. ) #(B)=lJv, #(B")=(/vW1-(v]c); 6) £(A)=(y/ vIW1-(v]c),

t(A)=lfv.
1.410. C "rouku 3penus" K-yacoB cm. puc. 11.

A v

—

2 g $ g g /(/

A

o

Puc. 11
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1411, 2=(1-y1-p?)c/B, me B=V/ec.

1.412. ins aToro HeoBxoauMo YGEAMTHCS, 9TO NpH 4L, >t n &' >1'.
1413. a) 13 nc; 6) 40 M.

1414, v'=[(v,-V)P+ 05 (1-V2[cD)[(1-v,V/cP).

1418. a) ds/dt=v,+v,=125¢; 6) v=(v;+v,)/(1+v,v,/c?)=091c.
1.416. 1=1,(1-$%)/(1+p?), me B=v/c.

1417, v =‘/ vi+ v} - ( v,/

1418. 5=Af, VIR (A-pho? e p=ve.

| (1-B*(1-v?/c?)

1419. tgd’'=(y/1-psind)/(cos®-V/v), me B=Ve.

1.420. tg0=0'V/c2/1-(V/c).

1421. a) a'=a(1-p%)*?/(1-Bv/c)®; 6) a'=a(1-P?). 3pecy B=V]c.

1.422. BocnonbayeMcsl CBA3LIO MEXAY YckopeHMeM 4' M yCKOpeHHEM & B

P

cHcTeMe oTcdera, cBasauHoii ¢ 3emueii: a’=(1-1?/c?)"¥2dv/dt. Ira dopmyna
npuBeeHa B pellleHMM Tpebiiyliell 3afauM (MYHKT a)), TMe cjaefyeT MNOJOKHUTH

V=v. IpouHTerpupoBas [aHHOe YypaBHeHMe (npu a’=const), nomyuum U=

=q'tfy1+(a't/c)?. VckoMslii nyTh l=(\/l +(a't/c)*- l)czla' =0,91 csetosoro roaa;

(¢

-v)/c=(cla't)?/2=0,47%.

1.423. Umes B Bumy, yto v=a't/y1 +(a't/c)?, NOMy4uM

y dt _ ¢ [ l a't ]
.= = s 3,51(00
o{ Ji+(atjcy ¢

1.424. m,[m=1/2n=70.

1425. v=cyn(Z+n)/(1+n)=06c.

1426. (c-v)/c=1-1/J1+(mc/p)*=044%.

1427, v=(c/n)yn?-1=0,70¢.

1.428. A=0,42mc? smecto 0,14mc2.

1.429. v=¢3/4=2,610® m/c.

1.430. Mpu 1 <1 ornomenne K/mc?<4n/3=0,013.
1431. p=yK(K+2mc*)/c=1,09 [3B/c, e ¢ — ckopocTh cBeTa.
1432. v=2pK/(p*+K?*[c?)=0,87 c.

1433, F=(IJec)J/K(K+2mc?), P=KI]e.

1434, AE/m=(1/{/T-(v]c)*-1)c?=3,6-10" Ox/xr.
1435. v=c/\V1+(mc[F1}, s=({T+(Fet/mc-1)mc?(F.

1436. F=mc?/a.
1437. a) B nByx caydasx, korma Filv u Fiv; 6) F, muN -p%,

F=ma/(1-8?Y2, me B=v/c.

2
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1.439. e'=e(1-P)/(1+B), me B=V/c, V=3¢/5.

1441 v=cy1-2m/M)?. \

1442 a) K=2mc?(/T+K/2mc® -1)=777 MsB; 6) p=/mK]2 =940 MsB/c,
rae ¢ - CKOPOCTh CBETa.

1443, M=2m(K+2mc*)]c, V=cyK|(K+2mc?).

1444. K'=2K(K+2mc?)[mc?=143-10° I'sB.

b 2
1.445. Elw=[mo +my - (m2+m3)2}c7'/2m°. Yacrrua m; Gyger uMeTk
HauboJBLIYI0 SHEPTMIO B TOM CJydae, KOrna Heprus CHCTeMbl NBYX APYTMX 4YacTHLL
(m, n m3) OyneT HauMeHbileH, T.6. KOITIa OHM [BHXKYTCA Kak eAHHOe LleJoe.

1.446. u/c=[l—(mlmo)2"/°l/[l+(m/m°)2"/‘]. BocnonbioBatbes 3aKOHOM
coxpaHeHMss MMIlyJbca (NogoOHO peiiennio 3agadn  1.136) M penaTHBHCTCKOR
copMysioii npeobpasoBaHNs CKOPOCTH.

2.1. OtHowenne F, /F_ passo cooTBeTCTBEHHO 4-10% u 1-10% ¢/m=0,86x

x107® Knfer.
2.2, q,,2=l‘/4uzoF(l + 1+Fo/F)=+1,20 m -0,133 MmxKn wumm Te xke 3Haye-
HHUA, HO € MPOTHBONOJIOKHLIMU 3HaKaMH.

23. 4=~ (a V@) > 1= (@ @) /(2 * V2a)-

24. q=lf321ceomgsin3¢ /‘\/9 -12sin? ¢ = 0,50 MK,

25. dg/dt=1,5v [Zme,mgd = 0,40 nKn/c.

26. a =y/3¢%/20me,mi%=13 M/

2.7. AF=qq,/8n%,R*=50 H.

28. B=2,7i-3,6j, E=4,5 xB/u.

29. E=ql/{2me (I12+x%)*?=9 xB/m.

210. E=3g[4ne,i%=1,0 xB/m.

2.11. E=q/27%,R?=0,10 xB/u.

212 E=ql/4nzo(R2+lz)3/2. Hpu I>>R E:q/41teolz, KaK [II1 TOYEeYHOro
sapama. E,. =q/6/3ne,R? npn I=R/{2.

213. E=A[4neyR.

214. E=o/4e,= 1,7 xB/Mm.

2.15. E=ol/2som.

2.16. E=qi/4neyR.

217. a) E=A,/42,R; 6) E=A,R*[4e,(x*+R*)?, npu x>>R E=pjdneyx?,
e p=ﬂR210.

218. a) E=g/4ne,rf/r?+a%; 6) E=g/4ne,(r*~a?). B oSoux criysasx npu

r>>a panpsokeHHocts E = q/41wor2.

219. E =Aﬁl4nzoy. Bektop E Hanpasenes noa yrmioM 45° K HHTH.
220. a) E=1y2/4neyR; 6) E=0.
221. E=-ar/3e,.
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222. B=-ko,/3¢,, rae k ~ opr ocn Z, oT KOTOpOH oTcuuThiBaeTcH yroa 0.
Kak BUAHO, Mojie BHYTpH AaHHO# cdepbl OAHOPOAHO.

223. B=-aR?/6e,.

224. E = a(x*-a*)[2¢y, E=|E].

228. E -llueol=40 xB/M.

2.26. F=23%2¢,.

2.21. E=0,y/28,, HanpaBjicHHe BEKTOpAa E cooTBETCTByeT yry @ =T.

2.28. a) F=0q/6¢g,; 6) F=0212/2z

229. g=4meyaR.

230. p=4eyar.

231. a) E(r<R)=por(1-3r/4R)/32,, E(r>R) = poR3/12e°r 3 6) Ep
=poR/9¢, npu 7,=2R/3.

232. ¢=2nR%a, E=a/2¢,.

233. B=ap/3¢,.

234. E=ap/3z,.

2.385. um=q/‘/6nzoma.

236. Ag=(1-1/y1+(/R))q/2ne,R=12 XB.

237. @, - @,=(1/2mey)lmm =5 xB.

238. A =(1-1/y1+(I/R)?) g'q/4me,R =0,10 JIx.

239. @ =(/T+(RID? -1)olj2e,, E={1-1)/T+(RIF)oj2¢,. Tipu 1~0
notesuuan ¢ = 6R/2e,, E=0/2¢;; npn >R mnorenumnan p=qléneyl,
E=gldne,?, me q=0nR>.

2.40. ¢ =0R/2¢,.

241. @p=0R/xe,.

J
Xﬁ

\S

/

I

)

) ZA\

a

S

Puc. 12
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242. a) @,=3q/8neyR; 6) =9 (1-r%/3R?), r<R.

2.43. B= -a, T.e. nojie OAHOPOQHOE.

244. a) B=-2a(xi~-yj); 6) B=-a(yi+xj). 3necb i n j — oprnl oceii x
H y. CMm. puc. 12, coorBercrByiomuii caysao a>0.

245. E,= -a(y - 62)//10=-60¢c.

Ey

me E, — pagnanbhan, a

2.46. E=‘/E,5+ E} = (p/dne,r®) /1 +3cos®,
— NepneHANKyApHas K Hell cocrasasiomue Bekropa E.
241, R = plane,E,.
248. @ =(Al[2me r)cosd, E=Al[2neyr?,
249. p =al®/6.
2.50. a) p=2qafx; 6) E=qa/n’e,r’.
2_
251 @= ql x _ql R

2
2x E

dme, (R2+x2)y2° * 4me, (RP+x2)2’

rae x npoeKU s

pektopa B Ha och X. I'padmkn srux 3aBucuMmocTeit nokasaHbt Ha puc. 13. Ilpu

[x|>> R norenuman @ =gqlfdne x® u E =qlf2nex’.
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2.57.

2.58.

2.59.
2.60.
2.61.
2.62.

2.63.
2.64.
2.65.
2.66.
2.67.

2.68.

2.69.
2.70.

CHT.

2.52. A=pE,, or E, He 3aBn- |

253. a) Cuna F=0; 6) F=

= -Ap/2reyr?; ) F=Ap/2neyr?.

254,  F=3p%[2meyl*=2,1x

"x10°¥ H.

2.55. a) @=-axy+const;

6) @=ay(y*3-x?)+const; B) =

Puc. 13 =-y(ax + bz) +const.

p=2¢eAp/d®, E =pd/e,.

p=-6¢gya.

g=4l/rexx.

1=,/e[16ne,E = 6,0 Mxum.
A=q*16ne, l=0,15 Ix.

F=(2y2 -1)¢*/8ne 2.
F=(2y2-1)q%4ne,l?=8 H.
F=(2y2-1)¢*32ne,12=33 H.

F= 3pz/321:col‘.

o=-qlf2r(I2+ )32,

a) F,=Adneyl; 6) o=Aln(%+x%).
a) o=1/2xnl; 6) o(r)=k/2nm.

o =ql/2n (12 + R*)*2=70 gKnpm®.
¢=q/4ne,l =15 xB.

2.56. p=6¢gyax.



271. @=g/dney/R2+1=0,18 xB.
272 @=(1/r-1/R +1/R,)q/4ne,=1,0 xB.
273, 4= ~a,bla; ¢=__¢_1,_x{(1/r 1/a) mpm as<r<b,
4re (1-b/a)/r mpm r>b.
274. a) E,,=A¢/d, E,=E,=E,[2; 6) |o|=0,=¢,A¢/2d, 0,=|0,|=
=3e,A0/2d.
2.75. Ag=ql/d.

276. q,=~q(I-x){l, ¢,=-qx[l. ¥ x a 3 a v n e. Ecim sapan ¢ MbICIeHHO
*pasMasars® MO TMJIOCKOCTH, NpPOXoAslled depe3 ITOT 3apal M napaJuie/ibHoi

MPOBOAAIIIAM INIOCKOCTAM, TO 3apAibl ql n q2 He M3MeHATcA. MI3MEHMTCA TOJIBLKO
HX pacnpeicieHue, U 3JIEKTPUYECKOE T10J¢ CTaHeT NPOCThIM A pacuera.

2.71. dF|dS=0%|2¢,=0,12 kHp*.

2.718. F=q¢%/32ne,R*=0,5 xH.

2.79. F=nR2a}/4e,.

2.80. W=Pey,E2/2=pE[2.

2.81. F=3pp?*/anle ]’

2.82. a) x,= R/\2; 6) %,=0,29R (orranxusauue), X, = 1,1 R (npursxenne). Cm.
puc. 14, .

2.83. P=q(e-1)r/dner®, ¢ r

=-q(e-1)/e. z
2.84. 0'=q(e,-2,)/4rne 2,02, ‘
2.86. 3apan ¢ ,um=-q(2-1)/e= () > = Z2 -
=-2,0 MxKi; qlnm=q(t-l)/£= ! 0\1./
=2,0 mxKu. '
2.87. Beimuuna p'=-p(2-1)/e=
- -30 /M3 Puc. 14
2.88. Cm. a) puc. 15, 6) puc. 16.
}
" ?
l
£ !
I £ |
! !
| | | ‘
0 «a b r 0 a b r
Puc. 15 Puc. 16

289. E = (Eyfe)yJco? a,+ e’sin’e, =52 BfM; tga=etga, orciona a=74°

o'=ey(1-1/e)E,cos ay= 64 mKn/m?.
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2.90. cosd =c/e,(1-2)E, a<0.
291. a) fBdS =1 nR2E,cos0; 6) fDdr=-ey(c-1)IEsind.
g

2.92. a) E(I<d) = pl/eey, E(I>d) = pd]2,; @(l<d) = -p12/2uo, e(lzd)=
=-(d/2e +1-d)pd|e,. Cm. puc. 17, rne p>0.
6) o'=pd(e-1)/e, p'=-p(e-1)/e.

Er ) P
!
-a_ 0 lg
£ 7
| 1
0 R r
Puc. 17 Puc. 18

2.93. a) E(r<R)=pr/3e,e, E(r>R)=pR%/3e,r?;

6) p'=-p(e-1)/e, o'=pR(e-1)/3e. Cm. puc. 18.

2.94. B=-Pd[4e,R.

295. B=-Py(1-x%/d*)[e,, U=4Pyd|3e,.

2.96. a) E =2¢Ej(e+1), E,=2E/(e+1), D,=D,=2¢ee,E [(e+1);

6) E,=E,, E,=Ej/e, D =D,=¢,E,

291. a) E,=E,=E,, D ,=¢,E,, D,=¢D; 6) E=E,=2E)(e+1), D=
=2¢,E [/(e+1), D,=¢D,.

298. E=gq/2ne (e +1)r2.

299. o/, =(e-1)e,E=35 BKn/M?, ¢'=nR*(e-1)e,E =10 nKu.

2.100. a) o'=-ql(e-1)/2nr3(e+1); 6) ¢'=—-g(e-1)/(e+1).

2.101. F=q%(e —l)/l61tsolz(e +1).

2.102. D =g/2n(1+e)r? B Bakyyme, D = eq/2x (1 +2)r? B quanekTpuKe; BCioay
E=gq[2ne(1+e)r?, @=q[2re,(1+2)r.

2.103. o'=ql(e-1)/2nr3e(e+1); o'~0 npu I ~0.

2.104. o’'=ql(e-1)/2rre.

2.105. B, =Ph/e,d (8 3asope), E,= -(1-h/d)P/e,, D, =D,=Ph/d.

2.106. p'=-2e, T.e. OT T He 3aBHCHT.

2.107. a) B=-P/3¢,.

2.108. E=3E /(e +2), P=3¢ B (e-1)/(2+2).

2.109. p=pse/(e-1)=1,6 rfcM®, tie & u Po — AMANEKTpUYEcKad NMPOHHUae-
MOCTH U IUVIOTHOCTH KEpPOCHHA.

2110. F=q?V(e-1)[8nlee,r".
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2111. C=4neeR,/(1+(e-1)R|/R)) =19 oP.

2.112. YMmensumaace B (2 +1)/2=2,0 pasa; ¢=CU(e-1)/2(e+1) = 1,0 BKn.
2.113. a) C=¢,5/(d,/2,+d,]/e,); 6) o'=¢,U(e,-¢,)/(e,d,+2,d).

2114. a) C=¢g,(2,-¢,)S/dIn(e,/e,); 6) p'=-g(e,-2,)/dSe>.

2115. a) C=4neeab/(b-a); 6) C=4ng,a/In(b/a).

2.116. a) C=2ne,el/In(b/a); 6) C=2ne la/(b-a).

2117. C=2ney(1+e)ab/(b-a).

2.118. C, = ney/In(b/a)=7,1 nd/m.

2.119. C =2ney/In(2b/a).

2.120. C=2nesea. ¥ k a 3 a H u e [Ipu b>>a MoxHO cuuTath, 4TO 3apaabl
pacrpefie/ieHbl 10 MOBEPXHOCTH LIAPUKOB IPAKTUYECKM PABHOMEPHO.

2.121. C =4nsgpa.

2122. 2) Cogy=C,+Cy+Cy; 6) Cppn=C.

2.123. a) C=2¢,8/3d=0,13 nd; 6) C =3¢,8/2d =029 md.

2124. Us U, (1+C,/C,)=9 kB.

2.125. U=&J(1+3n+4%)=10 B.

2.126. C = C(\/g - l)/2. Tak xak uenb GeckoHeyHa, BCe 3BEHbS, HAaYMHAA CO
BTOPOIO, MOXHO 3aMeHMTb eMKocTblo C,, paBHON MCKOMOIA.

2.127. U;=q/C,=10 B, U,=¢/C,=5B, e 3apsan q=(¢,~¢g+
+&)C,C,/(C,+C,).

2.128. Hanpasneunie E B koHfeHcaTopax coBmafjaeT ¢ HampaslieHMeM o6xofa
KOHTypa mno 4acopoii crpeake. U =(&-&)/(1+C,/C,)=3,0B, U,=(&,-
-&)/(1+C,/C))=2,0B.

2129. a) @,-@y=&(C,C,-C,CH/(C,+C)(C;+C; 6) 9,-¢,=(&C,-
- & CDIC+ G+ Cy).

2.130. ¢ = U/(1/C;+1/C,+1/C,) =0,06 MKur.

2131 ¢,= &C,, q,=-&C,C,/(C,+C,).

2132. ¢, = &C,(C,-C))/(C,+C,)=-24 MmxKn, ¢,=&(C,-C,)=+60 MmxK.

2133. Cp, =2C,C,+ C,(Cy + C)J(C, + C,+ 2Cy).

2134. v, =e/\Zne ma=2.2510° mfc.

2135. W,=(y2+4)q%/4neqa, Wy=(/2-4)q%4neqa, W,=-|2q%/4xe,a.

2136. W=(/T+(I/RY - 1)g,qR/2me, I2.

2137 a) W, = -q%8reyl; 6) W, =q%/16mel.

2138. A =2¢E?Sd = 30 MmxIIx.

2139. AW =-U2C,C,/2(C, + C,) = -0,03 MIIx. :

2.140. a) Q = S’ZCCOI(ZC +Co); 6) Q= Cg’§/2, oT & He 3aBuCHT.

2141 W =W, + W,+ W,,=(q]/2R, + 4} 2R, + 4,0,/ R,) [ 4mz,.

2.142. a) W=3¢%/20neyR; 6) W,/W,=1/5.

2.143. W=(1/a-1/b)q*/8xee =27 Mlx.
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2144. W =g*[32ne,a.

2.145. A =(1/R, - 1/R,))q*/8xe,.

2.146. A =q(g,*+q/2)(1/R, - 1/R,)[47e,=18 Ix.

2147. F, = ¢*[2¢,.

2.148. A =(1/a - 1/b)q*/8=ne,.

2149, a) A =q%(x,-x,)[2¢,S; 6) A =2,SU*(x,-x)[2x,x,.

2150. a) A=CU%n/2(1-1)%=15 MIx; 6) A=CU%ne(e-1)/2[e-n(2-
~-1)P=0,8 MlIx.

2.151. Ap =g,e(e-1)U%/2d?=7 klla = 0,07 a™.

2152. h=(e-1)0*/2¢,2pg.

2.153. F=nRe,(e-1) Uv?d.

2.154. N=eo(t—1)R2U2/4d, OT yria @ He 3aBHCHT.

2.155. I=2ng,aEv=0,5 MxA.

2.156. I=2ney(e~1)rvU/d =0,11 MxA.

2.157. a) 5R/6; 6) 7R/12; B) 3R/4.

2.158. R =R(/3-1).

2.159. R=(1 +m)l€llz=6 OM. V ka3amnune Ilockonsky lens
GeckoHeuHa, Bce 3BEHbA, HAYMHAs CO BTOPOrO, MOTYT GbITb 3aMEHEHbl COMPOTHBJIE-
HHMEM, PaBHbIM HCKOMOMY colipoTusicHuio R.

2.160. IMogkmodyuM MbIcjieHHO K ToukaM A u B nanpaxenne U. Torga
U=IR=IR,, rae I — rtox B mopBopAmux nposomax, I, — TOK B mpoBoAHUKE
AB. Tox I, MOXHO NpeAcTaBUTL Kak cyMMy ABYX TokoB. Eci 6b1 Tok I "BTekan”
B TouKy A4 M pacTexascs Mo ceTke Ha GECKOHEIHOCTb, TO N0 NPOBOjHUKY AB — u3
cumMerpun — wen Tok If4. Auanormdso, ecsim 661 Tok I moctynan B cetky us
5ECKOHEYHOCTR M "BbiTekan" M3 Toukn B, To no nposopHuky AB wmen Toxe TOK
I/4. Cymma srux Tokos I,=I/2. Tlosromy R=R[2.

2161. R=(p/2nl)In(b/a).

2162. R=p(b-a)/4nab. Mipu b -0 R=p[4na.

2.163. p=4nArab/(b-a)Clnn.

2164. R=p[2=ma.

2.165. a) j=2alU/pr?; 6) R=p/4na.

2.166. a) j=1U[2pr*In(l{a); 6) R,=(p/n)n(l/a).

2.167. I=UC/peey=1,5 MEA.

2.168. RC =pee,.

2.169. 0=D,=Dcosa, j=(D[pee)sina.

2170. I=US(90,-0,)/dIn(0,/0,)=5 BA.

2172. g =¢4(py,-p )= -15 aKum.

2173. o=¢ jafoy=2,0 MKape.

2174. 0= U(e,p,-2,p,)/(pyd,+p,d,); 6=0 npu £,p,=2,p,.

2175. g =¢,I(e,p,-2,p,).
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2.176. a) R, =2a/xa*; 6) E=2al/xa’.

2171. t=-RChn(1 - U/U,) = 0,6 mxc.

2178. p=t/eeln2 =14 10" Om M.

2179. I=(&[R)(n-1)e "X,

2180. U=&/(n+1)=2,0 B.

2181. @,-¢,=(&-&)R,/(R+R,) - & =-4 B.
2.182. R=R,-R,, A@=0 y ucrounuka Toka ¢ conporusienneM R,.
2183. a) I=a; 6) ¢,-¢,=0.

2
2184. I'= (a/2RY(JT+4RU,Ja*- 1 .
2185. R=5 OM. Jlyra ewe Gyner ropetsb, korna npaman U=Uy~RI crauer
KacaTeJbHOW K KpuBoit rpaduka Ha puc. 240.

2.186. @,~¢z=(&,-&)R /(R+R))=-05 B.

2187. I,= &R,/(RR,+RR,+R,R) =12 A, L=LR,/R,=08 A.

2.188. U= UoRx/(Rl+Ro(l—x)x/l), U(R>R,)) = Upx/l.

2.189. &= (&R, + 8’2R1)1(1€1 +R)), R=RR/(R,+ R).

2.190. I=(R, &, -R,&)/(RR,+ R R+ R,R) =0,02 A; mnanpasnenue TOKa —
creBa HanpaBo (cM. puc. 2.44).

_R(E-&) R4+ 8)

2191 a) ;= RERR ‘RE, =0,06 A;6) ¢,-9,=& -LR =09 B.
2.192. I=M. Ot R, He 3aBHCHT.
R(R1+;3lg,z:2fak1) -ZR,(R,+R,)
2.193. @, - @pg= 2 R‘R2+R2R3‘+I;3R .
219. I, = B9~ @) :R’w‘_ ®3) =o‘,2 A.
R\ R+ RyR, + R, R,

2195. I=U(R,-R)/2R R,=1,0 A. Tok Tever ot I k 2.

2.196. R, ,=R,(R,+3R)/(R +3R;)) =70 OM.

2.197. U =(1-¢*/%°)g)2.

2.198. a) Q =4¢>R/3At=20 xlix; 6) Q=In2-92R/2At=0,13 MIIx.

219. R=3R,.

2201. Q=I(Z-U)=0,6 Br, P=-UI=-20 Br.

2202. I=UJ2R, P, _=U?/4R, n=1/2.

2203. P=UI=5 Br, tne I u U — 3uadeHus TOKA ¥ HANPHKCHWA B TOUKE
nepecedenns npamoii I=&|R,- U(R+R)/RR, c kpusoii rpapuxa (cM. puc. 2.53).

2204. R =R R,/(R,+R;)) =12 Om.

2205. R =R Ry (R * Ry), Quuge= (ER,+ R VAR R(R,+ Ry).

2206. Q =CZ2R,/2(R,+R,) =60 MIx.

2207. a) AW=-CU%n/2(1-4)=-0,15 MIx; 6) A=CUq/2(1-9)=
=0,15 MIIx.

2208. AW =-(e-1)CU%/2=-0,5 MlIx, A =(2-1)CU?/2 =05 M]Ix.
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2.209.
2.210.
2211
2.212.

2.213.
2.214.
2.215.

h=ey(e- I)Uz/Zpgdz, e P — MNIOTHOCTb BOARL

a) g =g,exp(~t/2ep); 6) Q=(1/a-1/b)gy/8me,e.

a) g=g,(1-¢/%¢)=0,18 MKn; 6) Q=(1-¢e2/*C)gl/2C =82 MlIx.
a) I=(U,/R)e*RC; 6) Q=CUJ4.

e/m=lor/qR =1,8-10" Ku/xr.

p=Ilim/e =0,40 MmxH .
a) t=enlS/I=3 Mc =35 cyr; 6) F=enlpl=10 MH, e p — yreas-

HO€ CONpPCTHUBJICHHE.

2.216.
2.217.
2.218.
2.219.
2.220.
2.221.
2.222.
2.223.
2.224.
2.225.
2.226.

2.227.
2.228.

2.229.
2.230.
2.231.
2.232.

2.233.

2.234.

2.235.
2.236.

2.237.

E=(I[2ne,r)ym[2¢U =032 xB/m, A@=rE[2=0,80 B.
a) p(x)=-(4/9)2qax72; 6) j=(4/9)e,a%*Ze[m.
n=Idfe(us +uy)US =2,3-10° ecm3.
Uy= mOIZIZUo. ‘
a) H=I,./eV=6:10° cMP-c™'; 6) n=A[r=6-10" cm 3.
t=(n-1)/rn; =13 Mc.
t=enU/erd*=4,6 cyr.
I=evge.
j=(e-1)en/a.
B =g,y vEsina =3,0 oTn.
a) B=p,I/2R =63 MxTx; 6) B=p R2Ij2(R?+x?)* =23 MxTx.
B =2p,I/4R =20 MxTu.
B =(pyl/4nr,)in(1 +2x).
B =npItg(n/n)/2nR. Hpu n = e B=p,Ij2R.
B =4y I/ndsing = 0,10 MTx.
B=(n-p+tge)p,I/2nR =28 mxTu.
a) B:.pL] 2_1:_—2. +.‘£); 6) B=ﬂ£(_3£+.£)‘
4 a b 4w {2a b
B= poh1/41:2Rr, Iie T — pacCTofiHMe OT NpOPesH.

B =p,I/n?R =28 mxTn.

a) B=pgnl/4nR; 6) B=(1+3n/2)p,I/4nR; B) B =(2+n)p,J/4xR.
a) B =(p,/4n)21/a; 6) B =(n,/4n)41/a.

B=y2p,I[4xl=2,0 MxTx.

2238. B =(1+2)p,l/21; B,=(1-2)p,1/21.
2239.a) B=y/4+np J/4nR=30 MTH; 6) B=y2+2zn+n’ Bol/4nR =
=34 mxTn.

2.240.
2.241.
2.242.
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B =(py/4n)I[R. Bkiaj oT TOKOR B KOJBlie PaBeH HYIIO.
a) B=y,i[2; 6) B =y i mexuy niockoctamu u B=0 sue.
B(x<d) = pyjx, B(x3d)=p,jd.



2243. B nonynpocTpaHCTBe, Ile HAXOMMTCA NpaMoii nposog, B =p,l/2nr,
r — paccrosHMe oT mposoja. B apyrom B =0.

2244. B =(p,l12xr)1g(0/2).

2.245. DToT MHTerpan pasen H,l.

2246. B(r<R) = pyljrl/2, B(r2R) = p,[jr1R*/2r2.

2241. B =u,[j1]/2, T.e. none B nonocrn omHopopmoe.

2.248. j(r) = (blpg)(1 +a)re~t,

2249. B = pynIfy/1+(2R/IP.

2.250. B = ponl(l - x[yx%+ Rz)/Z, rae x>0 BHe conexomaa n X<0 BHyTpHM
coJeHouaa, cM. puc. 19.

2251. B(r<R) =1 - (h/2xR)? Bol/h =0,12 MTx, B(r>R)=p,l[2xr.

2252. n=N/n=08"10.

2.253. ¢“= pol/dm = 1,0 MxB6/M.

2.254. ®=0,/2=p,nlS]2, rae 1,0r
®, - norok Bekropa B ckeoas mone-

PEYHOEe cevyeHMe COJNIEHOMAa BRAAN OT ' 08
€ro TOpLOB.

2.258. ® =(po/2x)INhInn =
=8 MxB6.

225. p, =2n R*B/p =30 MA M.

2257. p, =NId*/2=0,5 A-M%.

2258. a) B=p,INIn(b/a)j2(b- —F+ y
-a) =7 MxTn; 6) p_=nIN(a®+ab +
+b%)/3 =15 MA -M2.

2259. ©'=qB[2m.

2.260. a) B = powR/2; 6) pm=1roo>R‘/4.

2.261. B=2p 0wR/3 =29 nTu.

2262. p,_=qwR?(5, p /M =q/2m.

2.263. B=0.

2264. F_[F, = poeov* = (vfc)*=1,00-10"°.

2265. a) F, = p,I*/4R =020 mH/m; 6) F,, = pol2/ w1 =0,13 MH/M.

2266. (F )= pol’/4na.

2.267. B=nd?c, /4RI =8 KT, me G, — mpeaei MPOYHOCTH MELH.

2268. F=nl|®,-®,|.

2269. F = npon212R212 =12 MH.

2270. B=(2pgS/Dtgd =10 MTxa, rme p — MIOTHOCTL MeEAM.

2211. a) N =(po/n)I(b-a); 6) N=(py/n)ll(b-a)sing.

22712. B=Amgl|NIS =04 Tx.

2273. a) F=2p 0l [/n(49?-1)=040 MxH; 6) A=(p,ally/n)ln[(2n+
+1)/(2n - 1)] = 0,10 MxJIx.

8/8,

T
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2274. A, = -(po/2%)*Inn = -5,0 MEIx/™.

2275. R =ﬁo—lc—ohnlu =0,36 xOM.

2276. F, = poI*[%*R = 0,5 MH/M.

2277. F, = p,I%l/2n(a*- b?).

2278. F, = (p,]i5,/2nb)In(1 + b/a).

2279. F, =B%*2p,. ,

2.280. Bo Bcex Tpex cayyasx F.m=(Bl2 -Bz2 )/Zp.o. Cuaa peiicteyeT Bnpaso. Tok
B AMcTe (NpOBOAsALell NMJOCKOCTH) HampaBjieH 3a YepTeX.

2281. Ap=IB/a=0,5 xlla.

2282. p= poP/8n2R3= 16 MIla.

2.283. p = ponll[2 = 1,0 xlla.

2284. I, = \2F [pnR=14 RA.

2285. P=1v*B*d*R/(R+pd|S?; npu R=pd/S wmoumocts P=P, =
= 2 B¥dS|4p.

2286. U=p,I%/4n’R’ne =2 nB.

2287. n=jBfeE =2,5-10"® M3, noyru 1:1.

2.288. uy=1/nB =3,2-10" M%*/(B-c).

2289. a) F=0; 6) F=p,lp, [2rnr?, FI1B; 8) F=p,Ip_[2rnr?, Fltr.

2290. F=3p,R*Ip, x[2(R?+x%)%2,

2291 F=3p,p P, /2nl*=9 uH.

2292. I'=2Bx*/u R*=05 xA.

2.293. B' = Bycos?a + p2sin’e .

2294. 5) $H4S = L1 R?Beosd; ) §Bdr=(1-p)Blsind.

Kity

2295. a) I' _ =xI; 6) I' 4=xI; B NpOTHBOMONOXHEIE CTOPOHBI.

229. a) J=(aB,/p,)r?; 6) J'=(2aBy/p,)r.
2.297. Cwm. puc. 20.

B 2298. B = Bob ko I/ (B +p)mr.
2299. B=2B,p/(1 +p).
A 2300. B=3B,u/(2 +p).

2.301. a) B=0 Bciony, BHe mIacTHHBI
7 H=0, suyrpu H=-J; 6) B =0 Bue naac-
TuHbl, BHytpn H=0, B=p,J.
0 z . 2302. H =NI|l=6 xAm.
2.303. H=bB[p,xd=0,10 xA/m.
2.304. B=pyJ [(1+bJ [2naH,) =
-=1,0 Ta.
2.305. Tipn b<R p=2nRB[(u,NI-bB)=37-10°.
| 2306. H=0,06 xA/M, p,. =10-10

Puc. 20
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2.307. U3 TeopeMbl 0 UMpPKyauuK Bekropa H mosysmm:
B=p NI[b-(p,nd/b)H = 1,51 -0986H (xA/m).

Kpome Toro, mMexny B u H wumeercsa 3aBHCHMMOCTb, rpadmk KOTOpoOH cM. Ha

puc. 2.89. Uckombie 3Hauedns H u B [Jo/DKHBI YHOBJICTBOPATH OJHOBPEMEHHO
of6ouM ypaBHEHHAM. PeluMB 3Ty CHUCTeMy YypaBHeHHii rpadHyecKH, MNOIYyIHM:

H =026 XA/M, B=125 Tn u p=B/mH=4-10°.
2.308. F = xSB?/2p,.
2309. a) x, = 1/y/4a; 6) x=p,F, . vVela/VBes=36-10"*.
2.310. A = xVB?[2p,.
2311 F, = poxn212/2, 9Ta CHJIa HanpaBjieHa BBEPX.
2312. B =(p,I[2a)[1 - (1 +41%[a%)3?].
2313. a) i =hl/xr?; 6) F,=p,0*/nh.
2314. &=(n/2)a’Bosinet.
2315. a) &=2Buvyy/k; 6) &=By/8ajk.
2316. a) Ag=w’a’m/2¢=3,08B; 6) A¢p=wBa%/2=20 MB. 3nece m u
€ — Macca m 3apsaf 3JIEKTpOoHa.
2.317. &=pylvi[2nr.

2318. &=y la’v/2nx(x+a).

2.319. v=mgR/B?I%.

2.320. a=g/(1 +1*B*C/m).

2.321. {(P)=(rwa®B)*/8R.

2322. N(t) = (wS2B%/R)sin* ot.

2.323. B=qR/2NS§ =0,5 Tn.

2.324. ¢ =(pyal/2nR)In[(b+a)/(b-a)], Te. or L He sasucur.
2.325. a) I=(p,J,v/2xR)In(b/a); 6) F =(pyl,/2%) In*(b/a)-v/R.
2.32. a) s = y;mR[I2B?; 6) Q=mv}/2.

2.327. v=(1 -¢*'™)Fja, e «=1*B?/R.

2328. I = 0By(a-b)/4p=05 A.

2329. &_=rna’NwB/3.

2330. Z=3alBt?/2 =12 MB.

2.331. &=B NSwcos2wt.

2.332. E(r<a) = pynir(2, E(r>a) = pynia?|2r.

2.333. I= ponSdi/4p =0,2 A, me p — ynesBHOE cONpOTHBIECHNE MefH.
2334. @=-(g/2m)B(¢).

2.335. Q =a2<®/3R.

2.336. I=(b%-a®)Bh/4p.

2.337. 1= JAn],Lip, = 100 M.
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2.338. L =(p,/4x)mR/lpp,, tne p M p, — yneibHOE COMPOTHBICHME M
TUIOTHOCTb MENN.

2339. t=-(L/R)In(1-n) =15 c.

2.340. t =(p,/4n)m/lpp,=0,7 MC, e p — yAeNbHOE  COMpOTHBJCHHE,
Po — MIOTHOCTb MefH.

2341 L = (ppof/2n)Inn = 0,26 mela/m.

2342. L=(p,/2x)pN2aln(1+a/d).

2.343. L, = poh/b =25 mTE/M.

2344. L, = (po/m)nn. Tounoe snavenue L, =(py/4m)(1 +4Inq).

2345, I=ma’BjL=15 A.

2.346. a) I=ra’B/L; 6) A =n%a*B?/2L.

2.347. I=(1+n)I,=2 A.

2.348. I=[1+(n-1)e""*1ZR,

2349, [=(1 - "Ry gR,

2350, I,=&L,/R(L,+ L), I,=&L[R(L, +L,).

2351 L, = popmyn,S.

2352 L,=(pob/2n)In(1 +afl).

2.353. L,,=(ppAN/2w)In(b/a).

2.354. L, = (u,/21)N,N,(b-a)In(b/a).

2.355. a) L, =p,ma?/2b; 6) &, =p,na’l[2b.

2.356. L,=LJ3.

2.357. @ =(p,/2n)alln(1 +a/b).

2.358. B= p°a21/4r3. Bocnonb3csatecs TeMm, uto L, =L,,.

2.359. p_=2aRq/p,N.

2360. L, = pymat/203.

2.361. I,=-[1-exp(-tR/L,)]aL,/R.

2.362. Q=L&?%/2R*(1 +R/R) =3 mx]Ix.

2.363. W, = pp,l*/16n.

2364. W=N®1/2=0,5 Ix.

2.365. W=BH=n?a%b=2,0 Ix, rne H=NI[2nb.

2366. a) W /W, =~pb/xd=3,0; 6) L=p,SN2/(b+nd/p)=0,15Tn.

2.367. L, =[1/4 +In(b/a)]pyf2x. 3necb HeobXoAMMO  BOCHOJL3OBATLCA
onpeaeneHueM L depes Inepzuio MarHMUTHOrO MOJA.

2.368. W, = p,A%w?a?/8n.

2.369. E = B\[equy=3-10° B/m.

2.370. w,w, = g,p,0%a*/12=1,1-107%5,

2372 a) Ly, =2L; 6) Lo =L[2.

2373 L =4L.

23714. L,=,LL,.

2375 a) I'=1/2; 6) AW =-LI*/2.
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2371. Wy, = (Bona“[2b)1 1,cos0.

2.378. a) j,,=-Jj; 6) I, ,=q/¢e,ep.

2.379. KpoMe TOka MPOBOAUMOCTH CJIEAYET Y4€CTb TOK CMELLEHHUS.

2380. E =1 [e,»S =7 BjcM.

2381. H=H_cos(wt +a), me H, = ,/o’+ (2,£0)*1U,J2d, a @ onpepensercs
dopmynoit tge =g ew/o.

2382, j_ (r<R) =e,Br(2, j,(r>R)=2,BR*2r. 3pecy B = pynl o’sinwr.

2.383. a) j, =2qv/4nr’; 6) j, = -qv/4nr’.
2.384. j, =€ [@B], re E nanpskeHHOCTL 3/EKTPUYECKOTO MO/A B UCHTPE

remielne
cuctembl; jo, = {32ggm o’/ng.

2.385. H =q[vr]/4nr>.

2.386. a) Ecom B(f), To VxE=-0B/3t#0, T.e. He paBHbl HyMO NPOCTpaH-
CTBEHHbIE MPoN3BoaHbie B-110/15, YTO BO3MOXKHO TONBKO NPH HAIMYMH 3/EKTPUIECKO-
ro nons.

6) Ecu B(t), To VxE=-3B/dr+0. B onHoponsom xe none VxE=0.

2.387. BosbMeM auBepresuuio oT obeux uacreii ypasHenus VxH =j+dD/dr.
VMes B BMAY, YTO AMBEPreHUMs pOTOpa BCerja paBHa Hysmo, momysum 0=V-j+

+3(V-D)[dt. Ocraercs yuecrs, yro V'-D=p.
2.388. BosbMeM [uBepreHUMIo oT obenx 4acTell mepsBoro ypaBHenus. Tak kax

AMBepreHius potopa paBHa Hymo, To V*(3B/dt) =0, na 9(V-B)/3r=0. Orciopa
V:B =const, 4To AeficTBUTEIBLHO He MPOTMBOPEYMT BTOPOMY YPaBHEHHIO.

2.389. VxE = -[{w B].

2.390. E'=[vB].

2391. 0 =¢,vB = 0,40 uKn/M.

2392. P=¢ (1 -1/e)[vB], o'=¢,(1-1/e)vB.

2393. p = -22,0B = -0,08 EKx/M*, ¢ =t aeB =2 nKuym’.

2.394. a) P=¢,(1 -1/e)Bor; 6) A'=2ney(1 - 1/e)Bwa’.

2.395. B = pyg[vr)/4nr’.

2397. A'=pylfc*=11 aKnjm, N,=1'[e=70 Mm"1.

2.398. B’ =afrv]/c?r?, e r — paccTosiHue OT OcH.

2.400. a) E’=Ey(1 - B2cos?a)/(1 - p2) =9 xB/m, tga’=tgafy1-p?,
a'=51°;

6) B'=BEsina/cy1-p? =14 MxTn.

2401 a) E' = B Bsine/cy/1- B2 = 1,4 BB/m; 6) B’ = By(1 - pPcos’a)/(1 - P?) =
=09 Tn, «'=51°,

2.403. B' = B\/1 - (E[cB)*=0,15 mTu.

2.404. TlycTh 3apal ¢ ABMXETCS B MOJOXMTEJILHOM HampasieHud ocu X K-
cucteMbl orcdera. Ilepeiinem B K'-cucreMy, B Hadalle KOODAMHAT KOTOPOil STOT
3apAn mokoutcs (ocu X' M X o6enx CHCTEM COBMAnaloT, ocM Y M Y NMapaie/bHb).
B K'-cucreme none 3apaja MMeeT BHA:
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r x
g--4 X, E/ = q =, E,'=_1_J_'3,
4rne, p? 4ne, p 4ne, r

Teneps coBepiinM ofpaTHuil nepexog B K-cucremy. B MomeHT, koraa 3apsa 4
NPOXOANT uepes Hayano KoopamHar K-cucTeMbl, mpoexumm X, Y Bekropa I
CBA3aHbI ¢ MpoekumAMM X‘, ¥y’ Bekropa I’ COOTHOLIEHHMAMA X =Prcos® =
=x'y1-(vJc)* u y=rsind=y’. KpoMe Toro, coriacHo npeoGpasoBaHUIM,

obpathbiM  (2.6k), E.=E/, E’ = E” IW1-(v/ ¢)®. PewMB COBMECTHO BCE 5TH
ypaBHEHHs, HOJYINM

P 1 1-p2
E=Ei+E " n R R
ne,r® (1-B*sin®d)

CyutecTBesHo, yTo npn V =const sexrop B kosmHeapeH BekTopy I.
3
2.405. v=19¢ele/2m=16 x™/c.
2.406. tge =el*/m/32e U5,

2407. x=2E[e.

2.408. t = JK(K +2mc?)/ceE =3,0 me.

2.409. gt = ‘/1 —(volc)zeEt/m Uy, T€ € M M — 3apap M macca mpoToHa.
2.410. o = arcsin(dB\/q/2mU) = 30°.

2411. a) v=reB/m =100 xM/c, T=2rm/eB =65 MKc;

6) v=c/y1+(mc/reBY =051 ¢, T=2nm/eBy/1-(v/c)=4,1 me.
2412. K = nmcz. CooTBeTcTBEHHO 5 k3B M 9 MaB.

2.413. Al=2ny2mU/eB?cosc =2,0 cM.

2.414. g/m =8n2U/1*(B, - B,).

2.415. r=2p|sin(9/2)|, rne p=(mv/eB)sina, ¢=IleB/muvcosa.
2.416. r,  =aexp(yy/b), e b=p el/2nm.

2.417. v=U/rBin(b/a), q/m = U/r*B%In(b/a).

2.418. a) y,=2n’mEn?/qB?; 6) tga=v,B/2REn.

2.419. z=ltg\/(¢B%/2mE)y; npu z<l aro YPaBHEHHE  YNIPOL{AETCs:
y =(2mE[ql*B%)z2.

2.420. F =mEI/qB =20 mMxH.

2421. Al=(2xmE[eBY)tg¢ =6 cMm.

2.422. q/m =2EAx/a(a +2b)B2.

2423. a) x =a(wt-sinwt), y=a(l -coswt), e a=mE[qB?, ©=qBIm.
Tpaekropueii apiagerca uUMKIoMga (puc. 21). JIBUXKeHME HacTHUbI MPEACTABAAET
coGoii iBMKeHHe TOYKM Ha ofofle Kpyra paanyca 4, KaTslerocsi 6e3 CKOJIbKEHHs
BJIOMIL OCH X TaK, YTO €ro LEHTP mepeMellaeTcs co ckopocThio v =E/[B.

6) s=8mE/qB?; 8) (v )=E/B.
2424. U =2(e/m)(pol/47)*In(a/b).
2.425. B</8mUJeb/(b?- a?).
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Puc. 21

2.42. y = (a/20)tsinwt, x=(a/20?)(sinof-otcoswt), e a=qgE,/m.
TpaexTopus MMeeT BHA PACKPYYMBAIOILICHCA CIIMPAIM.

2.421. U22a%vimrAr[e =0,10 MB.

2.428. a) K =(erB)*/2m =12 MsB; 6) v, =vVK/2m[xr =20 MI.

2.429. a) t=x2vmr}[eU =17 Mxc; 6) s=4n>v?mr3}[3eU=074 xM. V x a-
3aHHUe 3gecw SNE ”n“"E Vr, me v, — cxopocts wacTmupl nocie R-ro
MPOXOXAEHNA YCKOPAIOUIEro npoMexyrka (B Mensiercd ot 1 ao N). Tak kak N
BEJHKO, TO E Vn =fﬁ dn.

2.430. n=2xvW/eBc?=9

2431. 0 =0,/y1 +at, me wy=qB/m, a=qBAW[nm?c?

2432. v=rqB/2m, p=r]2.

2433. N=W/e® =5-10° o6oporos, s =2nrN=8-10° xm.

2.434. [IponsBoAHasi N0 BpeMeHM OT MMIyaLca 3aekTpodHa dp/dt=eE =
=(ef2rr)d®/dt, tne r - paguyc op6utbl, & — MarHMTHBIA NMOTOK BHYTPH Hee:
®=xrXB). C npyroii cropouni, dp/dt wmoxHo wHailT, npoauddepeHLHPOBAB
coorHowenne p=erB npn r=const. Wa CpaBHEHMS MOJYYCHHBIX BBIPDKCHHI
cneayer, ato dByjdt = (1/2)d(B)/dt. B vacTHocTH, 3T0 ycioBHE GyieT BbINOMHEHO,
ecn By =(B)/2.

2.435. 1= /2B [3a.

2436, [eitcreurensuo, dE[dr = :ld—t (B(r,) -(B)2)=0. _

2437. AW =2rnreB/Ar=0,10 xsB.

2.438. a) W=(\[l_+(—r;§/7c? - l)mc’; 6) s=WAt/reB.

3.1 a) Cm. puc. 22; 6) (v, /Aw)?+(x/AY=1, a = -w’x.

32. a) Ammmryna pasaa Af2, nepuon T==m/w; cm. puc. 23; 6) v§=
=402x(A -x), cMm. puc. 24.

33. a=yAZ+ B2,

34. x-‘/xo +(v o/m)"cos(mt x/4)=-29 cM, v, = -81 cM/c.

35. 0= \/(u, v,) Jc2 xl , a= Ju‘x2 vzx, [(vl v,)
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Puc. 22

36. a) (v)=3a/T=0,50 M/c; 6) (v)=6a/T=1,0 M/c.
3.7. B oboux cayyasx A =7.

& y

Puc. 23 Puc. 24

38 v,,,.=2T3a0.
39.479 u 521 ¢, 15 c.

3.10.
311
3.12.
3.13.
3.14.
3.15.
3.16.
317
3.18.
3.19.
3.20.

vi=(3v,-v,)/2=19 I'm, v;=(3v,~v,)/2=23 I'n.

a) x?/A2+y2B%=1, no uacosoii crpeike; 6) 8= -w2r.
a) y?=4x%(1 -x%/a?), cm. puc. 25; 6) y=a(l -2x%/a?), cm. puc. 26.
T =2xm/a’U,.

T=4xa/2ma/b®.

T=n/ml[F=02c.

T=2x/nljg(n-1)=11c.

T=2n/g/l+2x[m=09 c.
T=2y[g[x/2 + arcsin(a/B)].

T=2x/Aljg=0,52 c.

T=n{2V[Sg=08 c.
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Puc. 25

321 T=2n/V/gS(1 +cos?)=0,83 c.
322, T=y4nmpgri=25c.

3.23. IIpy mapa/uie/ILHOM YBEIHYMTCA B ABa pasa.
324. T=2xn(l-n)m/x=0,13 c. '

325. T=2m /m(%,+%,).

3.26. T=21r\/n—tI;, me %=%,%,/(%,+x,).

321. T==n2l[kg=15c.

328. 1=(x/2) vym/x.

329. ¢t = x//agcosa.

3.30. h=lcosmt; me o =ygfl; to=(1t/2)/l7§.

3.31. a) ¥+ (g/R)x =0, rge ¥ — cMelueHKe Tesla OTHOCHTENLHO LEHTPa 3eMH,
R — ee pannyc, g = 9,807 m/c?; 6) t=ny/R/g=42 MuH; B) v=\/g_R=7,9 EM/C.

332 T=2nl/[g-a[, me |g-a|=yg2+a?-2gacosP.

333 @ =y/x/m-ws=30 ¢\,

3.34. T=2x/x/m - ©°=0,7 ¢, ©3>x/m=10 pag/c.

335 k=4n%a/gT?=04.

3.36. a) 0 =3,0°cos3,5¢; 6) 0=4,5°sin3,5¢; B) 0=15,4°cos(3,5¢+1,0). 3necs
t — B cexyHjax.

3.37. F=(m,+m,)g+ maw*=60 u 40 H.

338. a) a, =g/w’=8 cM; 6) a=(m 2h/g-1)glmz=20 cM.

3.39. a) y=(1 -coswr)mg/x, me =yx[m; 6) T, =2mg, T, =0.
340. s=2Fx, t=n{ymfx.

34L (x/r))+ a(y/vy)=1.

342. t=nn/m|x, rne n=1,3,5,..
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343.2) y=(1 -coswt)alw?; 6) y=(of-sinwt)afo’. 3nece o=yx/m.

344. Ah  =mg/x=10 cM, E=m?g?[2x =024 NIx.

3.45. a=(mg/x)J1+2hx[mg, E=mgh+m2g*[2x.

346. a= -"-'-&Jl m +M)2+ 2xh__

x m (m +M)g

3.47. vo=nygl/8.

3.48. 3annuieM - ypaBHEHUME ABWKEHMS B MNpoeKuuax Ha ocu X u y: %=y,
¥=-0X, me ®=a/m. Ux vnTerpupoBanue (c y4eToM HA4YaibHBIX YCIOBHI) JaeT:
x = (vy/0)(1 -cosw?t), y=(vy/o)sinet. Orcona (x - vy/)+y?*=(p/w)*. 310
ypaBHEHUE OKPYXHOCTH paamyca U,/® c LeHTpoM B TOUKE X, = Uy/w, ¥,=0.

3.49. T=2x21]3g.

350. x=(1%|1-P/3E) 1,2 =10 m 30 om.
351 w=y3g/21+3%/m.

3.52. T=2nm[3x.

353. a) T=2x/l[3g=1,1 ¢; 6) E=mgla?/2=0,05 Ix.
3.54. ¢~=«p°‘/1 +mR%¢3/2kgl, E=kol/2.
3.55. (K)=mgloy/8 + mi*$2/12.

356 T=2nw.

3.57. I=ml*(wl-g/l)/(0}- ©2) =0,8 v M2,
358. © = (Lo + Lo/, +1).

359 x=I|\12,

362. a) T=2xy2R]g; 6) T=2=3R]2g.
363. I, =h/2, T=ny2h[g.

3.64. Veesmuntes B y1 + 2(R/1?/S pas. 31ech yuTeHO, YTO BoAa A0 3aMep3aHusl
ABIXETCA MOCTYNaTeJbHO, M CHCTeMa BefleT cebsi Kak MaTeMaTHd4eckKMi MasiTHHUK.

365. wy=\3aw?/2l.

366. w,=yx/(m + I|R?).

3.67. wy=y2mgcosa/[MR +2mR(1 +sina)].

3.68. T=2n/3(R-r)[2g.

3.69. T=n3m/2x.

370. o =(1+m/M)g]l.

371 mo=m, rae p=mym,/(m, +m,).

3M.a) o=yYxjp=6c; 6) E=pov}/2-5 MlIx, a=v,/o=2 cM. 3pech
B =mymy/(m, +mp).

373. T=2x{T'[k, me I' =L L/(L;+ D).

374. m,/ml=‘/1 +2mq[m. = 1,9, rae my u m; — Macchl aTOMOB KUCIOPOAA
n yriepopa.
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375.a) T=2nrym/x=028 ¢c; 6) n=(x,-A)/4A =35 xonebanus, rae

A=kmg/x.
3.76. a) a, u a,®; 6) t =[arctg(w/B) +nnl/w, me n=0,1,.
_a?
3.77. 2) ¢(0) = -Bgy, $(0) = (B2~ 0?)@y; 6).¢ -—l—(arctg (‘)2!30? +nn), e

n=0,1,2,.
3.78. a) a0=x°/m, a=-n[2; 6) ay=x\1+(Blo), ~n/2<a<0.
3.79. Xg=-x,/t=-0,5 c™/c.
380. P=wyni-1=5¢.
381 a) v(r) =ag/w?+ L 6) u(r) = |, |1 + (BloPe?".
382 A=nA Jyl+(1-n?)i%4n?=33, n’=,/1+(2n/;.0)2=4,3 pasa.
3.83. T=y/(4n%+ A%)Ax/g =0,70 c.
384.2) Q=nn/inn=5-10% 6) Q =,/w3,11- 1/2=3,0"10%
385 s=l(1+eM2)J(1 -eM2) =20 M.
3.86. Q = t4g/l /Inn=1,3-10%,
3.87. T=y/3(4n2+2)Rj22=09 c.
3.88. @ =y2a/mR?- (mnqR*/m)?.
3.89. n =2ARI/nR*T.
3.90. x=(Folm)(cosmot—oosmt)/(m’-—mg).

391 x=(Fytf2mw,)sinw L.
3.92. VpaBHenust ABMXKCHHS M MX pELUeHUs:

tsv, F+wix=Flm, x=(1-coswy)F/x;

t>r, x“+m§x=0, x=acos[w,(t-1) +a],
rae wﬁ= %/m, @ v & — NpOM3BOJLHbIE NOCTOAHHDBIE. 13 yCHOBUS HENMpPEPLIBHOCTH
X u X B MOMeHT t=t Haxomum: @ =(2F/x)|sin(w,2/2)].

o/m : Fylm

3.93. x,= cosw!?.

» %,=0. Torna x=
2 2

(Do @ (I)o‘ w
394. t=2Q/w,=4"10% c.
395, Q=1/2y/1-92=2.
3.96. tgp = ,/(m(,/p)2 -2, ¢=84°,

- 3 2
397. w_. = _1__(_}'_/21)_i, a AR AL 1+47°)
PN 1+(A/2R) Al pos dnmg A?
3.98. F(t) =2pmaw,cos(wyt - ¢).

399. B=Fy/2maw.
3100. a,, =F,/ro=50 cm.
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3101w, = \/( wi+ @3)/2=5,1-107 ™.

3102 2) wg=/0,0,5 6) B=|0;~©,]/2/3, 0=/0,0,-(0,-0,)*12.
3.103. n=(1+2Y4n¥)n/r=2,1.

3104, (E)=ma*(0?+ w})/4.

3.105. (Pp) =2BE ;' 3TO CHOpPaBel/IMBO, €M YacTOTa BbIHYXAAOUIEH CUJIbI

® =,
3.106. A =naF sing.
3.107. A= -n¢, N, sine.

3.108. Q= szmolm -mo) tg2p-1/4=22, e wo x/m.

F}J pwd/m F,

» 6) w=w,, P =

wg—m22+4ﬂ2w2 4fm’
3.110. @,=250 ¢!, B=Aw/2=25¢™!, me Aw — wmpnHa xouTypa Ha
nojosute BbicoThl, Q = Wo/Aw =3,
311L g =4hyreymg(n®-1) =2,0 MxKn.
3.112. MHaykuus noas yBeqmumaack B n2=25 pas.
3113 x = (vy/w)sinw?, me o =IB//mL.
3114. x=(1 -cosw?)g/w?, e © =IBj/mL.
3115, L=1/0sC =10 M[H, U(0)=U, =1, J0,C =040 B.
3116 U+ I1PLIC=U2.
3.117. a) I=1 sinwyt, e I = Umm, 0, = 1//IC; o) & = Um/ﬁ.
3ns. 1,=&/CIL, U, =22
3.119. A=(n2-1)W.
3120, @, = fd[meqp,ar?.
3121 @ = ’/Zd/eopoazh In(b/a).
3122 @) T=2x/L(C;+C,) =07 mc; 6) 1, =UJ(C,+C)IL =

3.123. U=(1zcoswt)Uy/2, e 3nak nmoc — A JEBOTO KOHIEHCATOPA, 3HAK

3.109. a) {P)=

MMHYC — AA4 mpasoro; o =y2/LC,.
3.124. I=(®/L)cos(t//LC).
3.125. a) ¢, =nn/w; 6) t,=[arctg(-P/w) + nn]/w. 3pece n=0,1,2, ...

3.126. Uy/U,=y1-R*C/4L.

3127, U =1,/L/Ce P sin(wt +a), rae « onpenensercs dopmynoii tga =w/p;
Ug(0) =1 yLiC(1 +p¥w?).

3.128. W,/W.=L/CR?=

3129. L=L,+L,, R=R,+R,

3130, t=(Q/nv)Inn=0,5 mc.

313L n=\/4L/CR*-1/2n=16.
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3132 (0,- ©)w,=1-1/1+1/4Q%=1/8Q*=0,5%.

3133. t=2RI/a*B2.

3134 a) W= Z%(L + CR?)[2(r + R*=2,0 MIIX; 6) W = Wye "®/£=0,10 MIIx.

3.135. t=(Q/2nvg) Inn = 1,0 Mc.

3136. a) @=y1/LC-1/4R?*C?; 6) Q=y4R2C/L-1[2. Tipn pemenuu
cnenyer yuects, uto dq/dt=I-I', rne ¢ — 3apsan xoupgeHcaropa, I — Tok uepes
karywky, I' — tok yreuku (I’=U/[R).

3137. Q= U.JCILI2(P)= 1,0 10%.

3.138. (P) = R(I*)=RI}/2 =20 MBr.

3139. (P)=RCU2[2L =5 MBr.

3.140. @ =/1/LC - 1/4R?*C?.

3341. 1/L +1/L,=1/L, 1/R +1/R,=1/R.

3142 I=(Uy/L)texp(~¢/JLC), I=1 . =(Uy/e)/C|L B moment t,=yLC.

3143, 1=(U, /YR?+ 07L?) [cos(wt - @) - Micosp], tgp=wL/R.

3.144. I=(U_/ R*+ 1/m2c2) [cos(w? ~ @) ~eXCcosp], tge=-1/oRC.

3.145. Tox orcraerT mo ¢haze OT HaNPsXKEHN Ha yrol @, onpefensieMblil
ypaBHeHUeM tg@ = nivaldnp.

3.146. Tox omepexaeT no ¢ase Hanpskenwe Ha yron ¢ = 60°, onpenensiemurit

ypaBHeHUeM tg@ = -‘,( U./RI_)2— 1. _
3147.a) U'=Uy+U,cos(wot-a), me U,=Uyyl+(oRC), o=
=arctg(oRC); 6) RC =yn?-1/0=22 mc.

3.148. t=2LL JU,.
3.149. CMm. puc. 27.

3150. a) I, =U, [VR*+(wL-1/0C)Y =45 A; 6) tgo=(oL-1/oC)/R,
@=-60° (Tok onepexaer HanpsakcHHE); B) U.=1]oC=065xB, U,=

=1 JR*+ &?L? = 0,50 xB.
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3151 a) @cp,=y©s-2B% 6) @, =wh/fw)-2B. 3necs ws=1/LC,
B=R/2L.

3152 Mpn  C=1/0*L=28 Mx®; U,=U,/1+(oL/R?=054 xB, U=
=U,oL/R=0,51 kB.

3153, I=1I cos(ot +9), e I =y1+(@RCYE U /R n ¢ =arctg(wRC).

3184 wy=y/L,/(L;L,- L})C.

3185. Q=y/n2-14.

3156. Q@ =y(n*-1)/(n-1)*-1/4.

3.157. L=1/4n’ v,C =0,15 MI'n.

3189. L/1= Jl +(Q%*+1/4)(n%-1)*/1?; coorsercrBenno 2,2 u 19.

3.160. £ =m1,/2.

3161 @) I=2[}/3=1,151; 6) I=nl//8 =111,

3162. v=y/n-1R/2nL =2 xIn.

3.163. Tok oTcraeT No ¢ase OT HANPSKEHUA Ha yrol @ = arccosy/l - (XL[Z)2 =
=37°, P=(U/Z)}*|2*- X} =0,16 xBr.

3.164. Iipn R=wL -r=0,20 xOm; P,

3.165. Veenmumnock Ha ¢ -1<30%.

3.166. fipn Q>> 1 orHowrenne Aw/w,= Jn-1/2Q0=05%.

3167. P,=(U2- U - U;)/2R =30 Br.

3.168. P =(I*-I; - I;)R/2 = 2,5 Br.

3.169. Z = R/y1 +(@RC)? = 40 Om.

3.170. Cm. puc. 28.

o= U2/20L =0,11 xBT.

Puc. 28

3.171. a) ww=\/1/LC -R?[L?=3-10*¢'; 6) I=URC/L=3 MA, I,
=UYCIL-(RCJLY =10 A, I,=U/CIL=10 A.

3172 tg¢ =[wC(R?+ 0?L?) - wL]/R.
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3173, Z=(R?+ 0?L?)/[(@RCY + (1 - @*LC)*].

3175. (P) = @2 ®2R/2(R*+ 0L?).

3176, (F) =[0*LL, 1§ /2(R?+ w?L}) 0L, 0x.

3.171. t=2l/ T, T,).
3178. 2 M. a(‘/_l+ )/—z)
3.179. 0,25 Iy, 0,30 xM/c, 1,2 M.

3.180. a) a/A=51-10"%; 6) v, =11 cMjc, 32-107

3181 A¢ =k(r, - 1,) = (/v) | (x, - x,)co8a + (¥, - ¥,)cos P + (2, - z,)cosy [
3182 k=ae,+fe +ve,, v=0/{a’+ B>+y?, me e,, e, e, ~ oprsl oceil

KOOpAUHAT.
3183 k=w(e /v +e v+ e [v;).

3.184. E=acos[(l - V/v)et-kx'], e v=ow/k.
3.185. @ — ca3oBas CKOPOCTh BOJHBI.

3.186. Cm. puc. 29.

3.187. Cm. puc. 30; Ax =y2/b.

3.188. v=uje =20 xM/c.

3.189. u = -2yE/p = -50 M/c.

3.190. ITpu <1 A@=2nn/yi=
=0,3 pax.

3191 r=(a,1, +a,1,)/(a;+a,).

3192. a) vy=In(nry/r){(r-r,) =
=0,08 M~; 6) v, =2nvay/n=15cM/c.

3.193. a) Cm. pmc. 31. Yacruusi
cpelbl B TOYKaX Ha CIVIOIUHBIX NPAMBIX
(y=xzni, n=0,1,2,..) xonebaworcs
C MaKCHMajdbHOM aMIIMTYROH,
Ha HITPUXOBBIX XKe NPAMBIX He
Kxoseb/0TCA BOBCE.

6) Cm. puc. 32. Yacruaubi
cpeibl B TOYKAX HA MPAMBIX
y=xznA, y=xzt(nz1/2)A
n y=x+(n+1/4)L xonebmorca
COOTBETCTBEHHO  BAOJL  3THUX
NPAMEBIX, NMEePIeHRANKYIIPHO MM
M [ABHXYTCA MO OKPYXHOCTAM

(specy #=0,1,2,...). B ocrans-
HBIX TOYKAaX — MO 3JJUIAINCAM.

3194 W =PR/v=25 MlIx.
3195, (®)=2m 12 (1-

-1/y1 +R’/l’)=20 MEBr.

319. (®)=P//1+@R/h)=0,07 Br.

3.197. P =4nr¥(j}e*"=20 Br.
3.198. W=4dnrj(e? - 1)t=11 Ix.
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Puc. 32

3.199. x =1.

3200. a) (j )=pa’e®/2k; 6) (j,)=

=0.

4 l\\ \4_/ 3201 a) (j)=p(a®- b} 0¥ 2k;
~_-7 ~ j )= + 3 .
JE/i . 6) (j)=pa(a+b)w¥2k

3.202. a) u 6) cMm. puc. 33; B) cM.
puc. 34,

3203. a) w,=(pa?w¥2)sin(kx)x
xcost(0t);  6)  w,=(pa’w?2)x
xcos?(kx)sin?(wt). Cm. puc. 35, rae
A — [UmMHA BOJHBI, onpefeaseMasn Kak

A=2n/k.
3204. F=xd?pv?I%[n®=3 H.
3.205. F=1|:dzpvzl2 =0,40 xH.

3.206. a,, =5 MM; TpeTbeMy
06EePTOHY.

Puc. 34
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3207. Vz"’["{ﬂz(l*'rll)/ﬂl(l*nz)" UM}
=14,

3.208. ‘lac'm'ra YBEJMYUTCA B 0=
=\/1+_AFTFI(1-AII1)-2 pasa.

3.209. v=2[lv =340 M/c.

3.210. a) n=[2lv,Jv+1/2]=6;
6) n=[2lv,/v] =6.

321t v,=/Ejp (n+1/2)/1=6,95(n+
+1/2) gT'0; gernipe ¢ vacroTamm 24,3, B
31,3, 38,2 u 452 xTu.

3212, a) K, = mo’al,./4; 6) (K)=
=mo?al, /8.

3213. W= nSpa’e?/4k.
j4,5 ¢, eciaH NpEEIMEKAeTCH,

RV R £

Puc. 35

3214, T =(17ufv)T,= P S R —

3215, v=vo(vy-v+u)/(vy+u) =22 xIn.
3216, w,/w, = (v-v)/(v-v)).
3217, v, =2vyvu/(¥?-u?) =2vufv=1,0 I'n.

3218. u =({T+ (V/vgP - 1)ove/vmuv/2v,=0,5 Mc.

3219. @ =(‘/1 + (Avvp) - l)uvo/aAv =34 ¢!

3220. v =v,/y/1 +2at/v =135 xI'n.

3221 a) v=v /(1 -0} =5 KIm; 6) r=1y1+n2=032 xm.
3.222. YMmenbiuaercs Ha 2uf(v +u) =020%.

3223. v=2vqu/(v+u) =060 I'n.

324, y=In(nri/r})/2(r,-7,) = 61073 ML,

3225. a) L'=L-20yxIge =50 uB; 6) x=0,30 xm.

3.226. a) L=L;+201g(ry/r) =36 gB; 6) r>0,63 xm.
3221, B=In(ry/r)/[v+(r,-1)/v] =0,12 ¢c™L.

3.228. a) PaccMOTpHMM ABHXEHME NNOCKOIO 3JIEMEHTA cpefibl ’I‘OJ!I.L(MHOM dx c
SAMHMYHON TJIOWAAbIo nonepeyHoro ceyeHusa. CornacHo BTopoMy 3akoHy HeloToHa

pdx-¥=-dp, me.dp - npupamenue paenenns Ha e dX. YuuTbiBas, 4TO
E=12E" — BomoBOe ypaBHehMe, NepeNuUIEM RNpEibifyliee DAaBEHCTBO B BHje
pv’Ede = -dp. IlpounTerpupoBas 3T0 ypaBHehue, moaysum Ap = -pv2E! +const.
B oTcyTcTBHe BoJHBI M3GbITOYHOe naBieHue Ap =0. 3uauur, const =0,

3229. (@)=nR2(Ap)2/2pvA =11 MBr.

3230. a) (Ap), =vVpvP[2nr?=51Ia, (Ap),/p=5-10"; 6) a=(Ap),/2nvpu=
=3 MM, a/A=5-10"C.

3231. P=4nr2e¥"[-10t=14 Br, me L - B Genax.

3232. AA=(1//e-1)e/v=-50 m.
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3233. t=2(/fz; - [2,)l/cInCe,/e,).

3234. |9E/0x]| = [polee ), = 60 MBI,

3235, jl) o= 0/2nvee,=2.

3236. H= (e c/k)[kB]cos(ckt), me ¢ ~ cxopocrb cpera.

3237. a) H=e,,cE, coskx=-0,30¢,; 6) H=¢z¢,cE_ cosk(ct-x)=0,18¢,.

3necs ©, — opr ocu 2, H B A/m.

3238. JIna paudoro ciaydas (R<«< ) ?.=21t2nR2vE~/c =0,20 MB.
3240. (S)=ke c?E2/20.

3241 a) (j_)=4e,vE, =0,18 MAR; 6) (S)= e cE2(2 =33 MEBT/M’.
3242, oy = ©42(80e . '

3243. (8)= cocE:(l +cos¢).

3.244. (§)=\2¢,CcE;.

3.245. 3necy t>> T, rme T - nepuopa kxoseGaHmii; MosToMy- UCKOMas SHeprus

W= [ee /i, ExnR?*t[2 = 5 x]Ix.

3.246. B =B _sin(kx) sin(wt), rne B, LB, npuem B, =E |c.
3247. S, = (¢,cEL[4) sin(2kx) sin(2e1); (S)=0.

3248. W, /W,= e p,0’R?[8 =5,0-107",

3249. W,|W, = e p,0?R?/8 =5,0-107"5.

3251. @ =I°R.

3252. §=\/m/2e *[4n’e r?.

3.254. Cnesa.

3285 ¢=Ul

3256. (®)=(U,I,/2)cos .

3258. a) IlpoandepeHunposas ofHo ypasHeHme no X, Jpyroe mno ¢,

OGHapyXuM, 4YTO KOMOHHALMA MOMYYEHHBIX BbIPAKEHNH COAEPNKAT BOJHOBOE
ypaBHenue (kak mia U, tak u pan I). JanvHeliuee oyeBUAHO.

6) PeuieHust BOJHOBBLIX ypaBHEHMH 3anulleM B Buie

U=U, cos(wt - kx), I=1 cos(wt-kx+a).

ITopcraHoBKa 3THX BbIpaxXeHWil, HanpuMep, B NepBoe H3 ypaBHeHuit (3.4e)
noxassisaet, uto € =0 u kI =C,0U,. Orcona p=U,/L = 1va;=\/'~1/¢1-
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3259. L = pye/c =0,40 mxTufm, C,=12/cp=0,12 ud/m.

3.260. a) p=(1/x)/p /e, In(b/a); 6) p=(1/2n) [ /2, In(b/a).
3.261. I =1, sin(kx) sin(wt), rme I,=U Jp.

3262. a) U, =Uycos(nnx/l), I =Isin(nrx/l), n=1,2,3,..;
6) U,=Uysin(nnx/l), I =Icos(nnx/l), n=1,2,3,..;

8) U,=Usin(n'nx/l), I =Icos(n'nx/l), n'=1,3,5,...

3.263. I=c¢/2(v,-v,) =0,10 xM.



3.264. DekTPUYECKNIi MOMEHT CHCTEMBI P = E er,=(e/m)Mrx,, tne M -
Macca cucTeMbl, Ty — PaHyC-BEKTOp €€ LEHTPa Macc. MOIMHOCTD H3MydeHHs
Pu:pzmif_-. IMockonsky #,=0, 10 P=0.

3.265. (P)=e%a’0*/12ne,c*=5-10"" Br.

3266. P =(2/3¢c%)(ge?/mR??[(4ne,)’.

3267. AW/K =e>B[3e,cm?=2-10"8.

3268. K=Ky e™*, me « =e'B%[3ne,c’m®. Uepes f,=1/e=26¢ aum
anextpona m 1,6:10'° ¢ = 05-10° ner gas nportonua.

- 3269. 8,/8,=tg(wl/c) =3.

3270 (8) = (1/2) e,/ (rolr)ZE:sinzﬁ =3 MB1/M?.

3271. (P)=8nr?5y/3.

32m. (w)=3P,[8nrc.

3273. P =p2w*/6ne,c’.

3274. R=3P[16ncypM =~ 0,6 MxM, me M. —~ macca Comiua.

3275. ¢ =2lz(n,-n,) =3,0-10° m/c.

3276. Ilpn v<<C BpeMA TeyeT NPAKTHYECKH OMHAKOBO B CHCTEMAX OTCYETA,
CBA3aHHBLIX M C MCTOYHMKOM, M C npueMHnkoM. IlycTb MCTOMHMK MCIyCKaeT

KOpPOTKHE HMIYJbCbl € HNHTEPBAIOM TO' Torna B cucTeMe OTCYeTa, CBA3aHHON ¢
NPUEMHUKOM, PACCTOSHUE MeXHTy ABYMA I0C/€0BaTEJIbHbBIMA HMITYJbCAMUA BAOJIbL

auunn  Habmomenna A=cTy-v T, rae v, =vcos®. YacToTa nNpUHMMAEMbIX
UMIYJILCOB V = C[A = vQ/(l -v,/c), me vy=1/T. Orciona (v -vo)[vy=(v/c)cosd.

3271. AA=-Ay2K/mc?cos® = -26 nm.

3.278. T=4xRA/c8A =25 cyr, rne R — paguyc Coanua.

3219, d=(AMA) ct/n=3-10" xM, m=(AMA),c /20y =29 107 k¥, me
Y — rpaBHTAUMOHHAs NOCTOAHHAsA.

3.280. @ =wy(1+P)/(1-P), e B=V/c, w=wy(1l+2¥/c).

3281, v=AAv/2 =900 xm/q.

3.282. MNocse noacranoBku B pasencrBo 0! -kx = w't' - k'x’ emunn ¢ n X'
(13 npeobGpazosannii JlopeHua) mOIYIUM:

o'=0/(1-B)/(1+B), K=k/(1-PB)/(1+B),

me P=vfc, rae v — cxopocte K'-cucreMb oTcuera oTHOCHTeNbHO K-cHcTeMbI.
3neck yuteHo, uto @ =ck.

3.283. Ua dopmyast v/ =vy/(1 - P)/(1 +P) umeem P=v/c=0256.

3284. v=c(n®-1)/(n2+1)=7-10* &m/c, e w=A[A".

3285. © =wy/3/7.

3.286. AL=1K/mc?=0,70 BM, me m — Macca aTOMa.

3287. a) v=vJy1 - (v/e}? =50 TT; 6) v=vy/y1-(v/c)* =18 ITx.

3.288, 3apAn aneKTPOHa BMecTe C MOJOKHTENLHBIM HHAYLIUPOBAHHBIM B MeTalLie
3apaaoM obpasyeT aunmosb. B cucreme oTcyera, CBASAHHONW C  ANEKTPOHOM,

383



P — 7 _
/IEKTPUYECKMIiT MOMEHT JMNOJA MEHSETCd C MNepHooM T'=dfv, e d'=

=dy/1 - (v/e)*. CoorsercrByloman “"cobcrsennas” yacrora v'=v/d’. Benencreue
s¢pekra Jlomepa HabmonaeMast 4acToTa paBHa

v=v [yl - (vfe)? [(1 - (v/c)cos®) = v/d(1 - (v/c)cosD).

Eii oTeuaer ammuua Boannl A=c/v=d(c/v-cosd). IIpu 0=45° u v=c pmna
BosHbl A = 0,6 MEM.

3.289. v=ca/2 =30 xM/c.

3290. sin® =y/n(2 -1), orcrona ¥ =8°.

4.1. a) 31n 9 MBr; 6) &=(V|+V,)®,/24 =1,6 ™M, mie V| u V, — 3navenus
dynkumn V, nns panueix amme soas, 4 =1,6 MB1/iM.

42. Ey= [iyje,A®[2xr?V,, orciona E,=1,1 B/w, H,=3,0 MA/M.

4.3. W=PS/2r,u,.

44. a) (E)=E,2; 6) (E)=(1 -1 - (R/IZ) JJR(1 - RJI) = 50 nx.

45. M=2nLy/3.

46. a) ®=nLASsin®?; 6) M=nL.

47. h=R, E=LS/4R?=40 x.

48. I=I,/cos’®, ®=nI,R*/h*=3-10* m.

49. E,, . .=9pES/16n R*/3=0,21 nx.

410. E=xnL.

411. E==nL.

412. M =Ey(1 +h%[R%) =710 mm/m>.

413. E,=nLR*[h*=25 nx.

414. ¢'=e-2(en)n.

4.15. llycts my, M,, My — OPTHI HOpMasledl K MJOCKOCTAM HaHHBIX 3epKal, a

€y, €;, €;, €; — OPThl MEPBUYHOIO Jy4ya M JydeHl, OTPaXEHHBIX OT HEPROro,
BTOpOro M TpeTkero sepkat. Torma (cM. oTBeT npenwipyllieit 3agaun):

€,=¢-2(¢,n)m,, ¢, =¢ -2(e;m))n,, ¢;=6,-2(e,my)m;.
CrnoxuB MIOWIEHHO JIeBble W INpaBbie YacTH 3THX BBIPAKEHUIl, HETPYAHO NOKa3aTh,
4TO €= —€,. '
4.16. ¥ =arctgn =53°,
417 nn,=1)/n?-1=125.
418. x =(1 - cos/y/n®-sin>0)dsin® =3,1 cM.
4.19. h'=hncos®*8/(n? - sin®0)%/2,

4.22. 0=83°,
4.23. Ot 37 no 58°.

424. ¢ =87°.

425. Aa=2sin(6/2)An/y/1 -n%sin?(8/2) = 0,44°.
421. Aofo=(n-1)v/c=1,0-10"1,
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430. a) f=1p/(1-P*) =10 cm; 6) f=1B,B,/ (B~ By) =2,5 oM.

431 I'=pI f2[(f-5)*=2,0"10° xx.

432 Ilycts § — ToueyHblii MCTOYHMK CBETa M §' — ero usobpaxeHne
(puc. 36). Tlo npuuunmy PepMa ONTHYECKHE AMHbBI BCEX mydet, BHIIEALIUX U3 S
u cobpasuinxca B S’, oauHakoBel, IIpoBefeM OKPYXHOCTA M3 LEHTPOB Sulfs
paguycamn SO n §'M. Toraa onTHYecKHe IyTH DM u OB pomxubl GbITh PABHbL

n'-DM=n"-OB. (*)
Ho ans napakchaibHbIX Jyueit DM=A0O+0C, me AO =h?(-2s) n OC=

=h'?|2R. Kpome Toro, OB=0C-BC= K2/2R -h?/2s'. TlopcraBus oTH
sbipaeHus B (*) W MMes B Bugy, 4ro h'=h, nomyuum n'[s'-nls=(n'-n)[R.

nf [ (n+1)r2] .| n-1

433, x=- 1o 1 Anx Dt e R
+1 -1)£2) n+l

435.63 o (n-1f

436.a) f=1-d(n-1)/nR=-020; 6) E=nan?D*L[4d*=42 mx.

SN M
ES
~N
® 2 TS @
\ / ~
\ / /?’ R\\
hl V[ N
\| , \\ ’
g ! oo S
A OB ¢
< =5 - s’ _
Puc. 36

431. ®=0,(n-ny)/(n-1)=20 mmrp, f'= ~f=ny/®=85 cM. 3pecy n m
N, — NOKA3aTEJIM MPENOMJEHHA CTEKIa M BOABL.

438. ®=8,(2n -ny-1)/2(n-1) =6,7 mmrp, f=1/®=15cMm, f'=n,/®=
=20 cM. 3pech B ¥ My, — NOKA3ATENW MPEJOMICHUA CTEKNA W BOAML.

4.42. Ax=f2Al/(1-f)=0,5 mm.

4.43. a) f=(I*- (AD?)[41=20 cm; 6) f=1/n/(1 +/n)?=20 cm.

444. h=\h'R" =30 MM.

445. E=(1 - ¢)nLD?/4f*=15 nx.

4.46. a) He zaBucur ot D; 6) nponopuuoHabHa D2,

447, f=nR(2(n; - n,) =35 cM, rae My — mokasarelb MPENOMACHNA BOAI.

4.48. f=R/2(2n-1) =10 cMm.

4.49. a) CnpaBa oOT nociepneii MMH3bl Ha 3,3 cM or wee; 6) 1=17 oM.
4.50. a) 50 u 5 cMm; 6) oronBHHYTb Ha 0,5 cm.

451. T'=D/d.
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452 y=¥'/y/n =0,6 yramun.

483 IM=(T+1)(n -n)/n,(n - 1) -1 =3,1, me n, — noxasare/ib npeJOMICHNA
BOJIBI.

4.54. T'< D/dy=20.

455. I'=60. )

456. T'=2al/d =15, me }, - paccrosnne mawrywnero suuems (25 cm).

451. T's2aly/d), e I, — paccrosuue nawmyuuero augenus (25 cm).
4.58. [naBHbIE NMJOCKOCTH COBMAAAIOT C HEHTPOM JMH3bI. PoKycHble paccToAHMA

B Bo3gyxe M Bope: f=-1/®=-11 cM, f'=n /®=+15 cM. 3pece ®=(2n-n,-
-1)/R, tne » u ®; — nokasaTeaH NPENOMJECHMA CTEKIa M BOAbL Y3JOBblE TOWKHM
COBMARAIOT N PACOOKEHb! B BOAE Ha paccrosuuu X =f'+f=3,7 cM ot nuuabl

HHI H/ H H HI
[ | [} ] H

F t ! Y ' T 1 2] ]

z ng d IR R [ A
T T T
I 1 i !
[ I [} 1

a 0 6
Puc. 37

4.59. Cm. puc. 37.

4.62. a) OnTudeckas cuna cucrempl =0 + ®,~-d® &,= +4 gurp, dokycHoe
paccrosHue paBHO 25 cM. OGe raBHble IUIOCKOCTH PacloJIoXKeHbl nepej cobupaio-
et JANH30I: nepeaHss — Ha paccrogsHun 10 cM  or cobupaoieil  JIMH3BI,

sauAs — Ha paccrosHum 10 cM  or pacceupatomeit amusel (X =d®,/P n
(x'=-d®,/®); 6) d=5 cM; oxono 4/3.

4.63. OnTnyeckan cuna fauHoi mussl ® =0, + &, - (d/n)®,D,, x=d®,/n® =
=50 cM, x'=-d®, /nd =25 cM, T.e. 06e raBHble MIOCKOCTH PACHIONOXEHb! BHE
JIMH3bl CO CTOPOHBI €€ BBHINMYKJIOi NOBEPXHOCTH.

464. f=ff,/(fy+f,-d). Jluhsy Hago noMecTHTL B NEpelHEH  IIaBHOM
TIOCKOCTH CHCTEMBI, T.. Ha paccroshun X =f,d/(f;+f,-d) or nepsoii mmn3bL

4.65. ¢=20’-2¢’zllno=3,0 mrsp, mne ®'=(2a -n,-1)/R, n u n, — noxa-
3aTeH NPEJOMIEHHA CTEKIA M BOABI.

466. a) d=nAR[/(n-1)=45 ¢M; 6) d=3,0 oM.

467. a) ®=d(n-1*/nR*>0, rnaBHble MIOCKOCTH JEXAT €O CTOPOHBI
BBIMyKAO# OBEPXHOCTH HA paccToslmu d APYT OT ApPyra, pUYeM NEepefHsas riaBHas
IJIOCKOCThL YRANEeHAa OT BBIMYKIOH MOBEPXHOCTH JMH3bI Ha paccroaume R/(n -1);

6) ®=(1/R,-1/R)(n-1)/r<0; obe rnasHbie MIOCKOCTH MPOXOAAT HUepe3
ofutnii 1leHTp KPHBH3HBI NOBEPXHOCTEH JIMH3BL.

468. d=n(R,+R,)[2(n ~1) =90 cM, T=R/[R,=50.

470. R=n/(3n/3N) =3-10" Mm; 3n/oN=1,6-10" mL.
4.72. 19a.
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4.73. ConocTaByM KaxaoMmy kone6aHuio BeKTOp,
MO[y/Ib KOTOPOTO paBeH 4. Yroa MexAy BekTopamy,
xapakrepuaylouumu k- u (k+1)-e xoneGanns, no

ycnosuio paseH @. U3o6pasum us atux N BEKTOPOB
uenouky (puc. 38) M 06O3HaYUM Pe3yMLTHPYIOLLHA

BekTop Kak A. MBbICJIeHHO TNIpOBeJeM ONHCAaHHYIO
OKpYXHOCTb paamyca R ¢ uentpom B Todke O.
Torna, Kak BugHO M3 pucynka, A =2Rsin(eN/2),
a=2Rsin(a/2). Uckmouns R n3 atux AByX ypaBHe-
Huit, notyunM A =asin(Ne/2)/sin(a/2).

4.74. a) cosd=(k-~a/2n)A|/d, rne k=0,:1,

t2,..; 6) a=nf2, d[A=k+1/4, me k=0,1,2,.
4.75. a) CM. puc. 394a; 6) cM. puc. 396

o8 <ot

Puc. 39 Puc. 40

4.76. a) Cm. puc. 40 a; 6) cMm. puc. 406.

4.71. (8) wcosz[(n/2)sinz(tp/2)]; cM. puc. 41, rae 3amasabiBacT no dase Ha
n/2 wnamyyaresnp 2.

4.78. Aa=2n[k-(d/r)sinwt]}, e k=0, £1,+2,..

4.79. A=2AxAh/I(n-1) =0,6 MEM.

4.81. a) Ax=A(b+r)/2ar=1,1 MM, N=[2ab/Ax+
+1]1=9; 6) cusur xaprudel Ha OX =(b/r)dl=13 mm;
B) KapTuHa OyJeT ellle [OCTaTOYHO OTYET/NBA, €CIH
dx< Ax/2, orciona h,, =(1+r/b)A[40 =43 MEM.

482 A=2aAx=0,64 MEM. 21
4.83. a) Ax=Af[/a=0,16 MM, 13 MakcUMyMOB;
6) mojockl GYymYT eile MOCTaTOYHO OTYET/IMBLI, €CIM /+
CABHUT MHTepdEePEHUMOHHBIX KAPTHH OT KPaitHUX 3/]EMEHTOB
wem 8x< Ax/2. Otciopa b, =Af*[2ab =40 MxmM. Puc. 41

4.84. L=2a0(n-1)Ax/(a +b) =0,6 MxM.
485. Ax=X1/20(n ~n') =0,20 MMm.
4.86. Tloocbl CMECTATCA B CTOPOHY NepeKpbITOl me.vm Ha paccTosiHue

Ax=hl(n-1)/d=2,0 Mmm.
4.87. n'=n+ N1/l =1,000377.

438. v=1/2A1/n>-sin®® = 1,1 MeMfa.
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4.89. b=a(l +2k)/4‘fn"-sin50‘ =0,14(1 +2k) MmxM, e k=0,1,2, ...
4.90. b =0,65 Mxm.

491. b=A(1 +2k)/4yn, e k=0,1,2,..
4.92. b=Ayn?-sin?® [sin20 -3 = 15 mMxM.
493. A=b(r} - r{)14nl2(i - k).

494. Ax = doost [2¢n?-sin’d,.
4.95. a) 8=1/2nAx =3 yramun; 6) AAJA=Ax[l=0014.
4.96. Ar=AR/4r.

4.97. r'=\r’*-2Rh =15 MM,
4.98. r=\/r§+(k— 1/2)AR=3,8 MM, me k=6.

4.99. L=(d22—d12)/4R(kz—kl)=0,50 MM, e k, n k, — HOmepa TeMHbIX
Kosel.
4.100. ®=2(n-1)(2k-1)A/d*=2,4 aorp, rae kK — HOMep cBET/IOro KoJbLA.

4.101. a) r=y2kXx(n - 1)]® =3,5 MM, me k=10; 6) r'=r//n,=3,0 MM, mae

no — I1OKa3aTeb npenowlenua BO[bI.

4.102. r=‘/(k-l/2)l.R/n2=1,3 MM, rae k=5

4.103. k. =1,/2(3,~-1,) = 140.

4.104. Ycnosre nepexofa OT OAHO# YeTko#t KapTuHel K cregytowein: (k+1)4,=
=k},, e k — nexotopoe nenoe wmcno. CoorsercTByloluee nepememenue Ah
aepkana onpegessierca ypasuennem 2AA =kX,. W3 stux AByxX ypapxenuil nomydum:
Ak =23, /2(2,- A) = A2[2A% =03 MM,

4.105. a) Ycnosue makcumyMos: 2dcos® =kAd; orcioma cregyer, 4To ¢ pocTOM

ya 0, Te. paguyca konen (cM. puc. 4.23), nopapok untepgepeHunu k yGbisaerT.
6) BssaB audrpepeniuan or obenx vacreil NpeAbiIyIlero ypaBHEHMA M MMesd B

BUIy, YTO NPM NEpeXofe OT ONHOIO MaKCHMyMa K caefyloiieMy Kk maMmensieTcs Ha
equuuuy, noayyum 89 =1/2dsin®; orciona BuanO, WTo yrioBas wMpHMHA ToJOC
yMeHbLIaeTcs ¢ pocToM yria ¥, T.e. ¢ yMeHblUeHHEM NOpAAKA MHTepgepeHLun.
4.106. a) k. =2d/A=10-" 10%; 6) Ad=Ak=2%2d=5 mm.
4.107. IByokymasca co cKOpocThio V 3apsKeHHas YacTula CBOMM HOJEM

Bosﬁyxmae'r aTOMbl Cpe€Abl, MU OHM CTAHOBATCA MCTOYHUKAMH CBETOBbIX BOJH.
CBeToBLIE BOJIHBI, HCIyCKacMble M3

F  npoussonbHeix Toyek A u B npm
APOXOXKICHUM Yepe3 HHUX  YacTHLLbI,
pocturHyT Toukn P (puc. 42) 3a onm-
HaKOBOE BPEMA M YCWIAT APYr Apyra,
€C/IM BpPEMA PacnpoCTPaHEHUs CBETO-
BOM BoJHbI M3 Touku A B Touky C
GyneT paBHO BPEMEHM MPOJIETa YacTu-
ueii nytn AB. Orcionpa cosd=v/V,
rme v=c/n — ¢da3zoBas ckopocTb CBe-
Tta, Vanyyenne BO3IMOXHO JMilb Tipu
V>u.
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4108. K =(n/yn"-1-1)mc?; coorsercrsenno 0,14 MoB n 026 TsB. [t
MIOOHOB.

4.109. K =(ncos®/y/ncos®® - 1 - 1)mc?=0,23 MsB.

4.110. I,=(2/bN1) f I(r)rdr, rpe wurerpupoBanme or 0 go oo.

4111 b=ar®/(kXa-r?) =20 M.

4112 A=(rj - r)(a +b)/2ab=0,60 MxM.

4113, I=2[[1 - cos(nr?[Ab)] =21,

4114. a) 1=41,, 1=21; 6) I=1I,

4115. a) 1=0; 6) 1=1,/2.

4116. a) I=(1-¢/2n)L; 6) I=(1+¢/2n) ],

4.117. a) h=X(k+3/8)/(n-1)=12(k+3/8) MxM; 6) h=12(k+7/8) MxM;
B) h=12k nwm 1,2(k+3/4) MxM. 3pecs £=0,1,2, ...

4118 h=A(k+3/4)/(n-1), me k=0,1,2,..., I =8I,

4119. h=A(k+5/8)/(n-1)=12(k+5/8) MM, e k=0,1,2, ..

4.120. r=JkAfB](B -f) =0,9/k mm, e k=1,3,5,..

4.121. b'=b/n%=1,0 m.

4.122. a) ¥'=yb/a=9 mm; 6) h__~abA[D(a+b)=0,10 MmM.

4.123. f=ab/(a + b) =0,6 M. D10 3HaueHHEe COOTBETCTBYET IMaBHOMY (oKycCy,
MOMMMO KOTOPOTO CyLUECTBYIOT W ApyTHe.

4.124. a) h=0,60(2k + 1) mxm; 6) h=0,30(2k + 1) MmxM. 3pecs £=0,1,2, ..

415, a) I, [Lo,=17; 6) A=2(Ax)*/b(v,-v,*=0,7 MEM, me b, ¥
U, — COOTBETCTBYIOLME 3HauYeHUs napamerpa Ha cnupaim Kopio.

4126, I /I =26.

4.127. ).=(Ah)2/2b(vz—vl)7'=0,55 MKM, A€ U, M U, — COOTBETCTBYKOlLKE
3HaYeHNUsA NapaMmeTpa Ha crnupamu Kopio.

4.128. h=A(k+3/4)/(n-1), rne k=0,1,2, ..

4129. LI, =19.

4.130. I=281.

4131 I:1:I,=1:4:7.

4132. I=1,.

4.133. MbicneHHo pa3o6beM Lesb Ha MHOXECTBO OOWHAKOBBIX MOJOCOK M
H306pa3uM, uUMes B BUAY puc. 434, LEnovYKy COOTBETCTBYIOLIMX 3JEMEHTApPHBIX

BEKTOPOB — [/IA ONpeEfe/ieHHoro yma audpakuun ¢@. Ecanm yron ¢ pocraTodHo
Mai, uenodka obpasyer ayry paguyca R (puc. 436). Ilycts jumuHa uenoukn A, n
pesyabtupytoitnit Bexkrop A. Torma, kak BugHO M3 puc. 436, A,=Rd, A=
=2Rsin(3/2), rne 8 - pasmocts (az MeXIYy KpallHUMM BEKTOPaMH LENOYKH.
Uckmouns R u3 orux pasencrs, nomyaum A =A,sin(8/2)/(8/2). Orciona
nnrencusrocts (I pA?) I,=Iosin2(6/2)/(6/2)2, me I; — MHTEHCHBHOCTL B
uexrpe audpakumonHoit kaprunbl (¢ =0), d=2nbsing. C pocroM yma ¢
yBesmunBaeTca 8, M lenouka Gyger 3akpyduBarbea. Korma & =2rm, 4n, .., 2%k,
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Lenoyka 3aMplkaeTcs OAMH, ABa, .., K pa3, U Mbl NPUXOAHM K YCJIOBHIO
bsing =kA, k=1,2,... :

i P

|
!
I
i
!
|

Puc. 43

4.134. L=b/km=0,6 MXM, e K — nopagok MUHHMyMa.

4.135. b(sind -sind;) =kA; mim k=+1 n k=-1 ymmr ¥ pasubl cooTBeT-
cTBeHHo 33 u 27°.

4.136. a) AD =arcsin(nsin®) - 0=79°; 6) u3 yciosus b(sind, - nsinB) = £ A
noaysum Ad=0 -0 =73° '

4131. A =(a?- ag)d/2k = 0,6 MEM.

4.139. 55°.

4140. d=2,8 Mxm.

4141 A=dsinAdf{5 - 4cosA® =0,54 MxM.

4142. ) 45° 6) —64°.

4.143. x =2R{(n - 1)Y(d/>)*-1=8 cm.

4.144. U3 ycnosua d[nsin® - sin(0 +9,)] =kA nomyunm 0,=-185°, 0, =0°;
K= +6, 0,,=+78,5°. Cm. puc. 4.

4145. k= A(k-1/2)/(n-1), e k=1,2,...; asin®, =1/2.

4.146. v=AvffAx =15 xwm/c.

Hware= G
d
g
k=0
' Puc. 44 Puc. 45
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4.147. b<Af/d =1 MM. HurepdepeHuus OyReT HaGmoAaThcd, €M paaMyc

KorepentHoctH p,>d.
4.148. Kaxnas 3Besga jaeT B GOKaIbHOMN IUIOCKOCTH OGBEKTHBA CBOIO ANGpaKuUm-

OHHYIO KapTHHY, PHYEM HX HyJIeBble MAKCMMyMBb! OTCTOAT JPYT OT JpYTa Ha yroay
(puc. 45). Tpn ymensimiennn paccroauns d yron O Mexay coceiHEMH MakcHMyMa-
MM B Kaxjoi AndpaxiumonHoil KapTHHe Gyner yBenMdMBaThed, M Koria @ crauer
paBHBIM 2, HACTYIHUT NepBOe YXyAUIEHHe BUAHMOCTH: MAKCHMYMBI OJHON CHCTEMBI
NO/IOC COBMATYT ¢ MMHMUMyMaMu Apyroit. Takum o6pasoM, U3 yciosua 0=2¢ u
dopMynel sin® =1/d nomyunm §=A[2d =0,06 yri.cex.

4.149. a) D =k/dy1 - (kr/d)* =6,5 yramun/um, rae k=2;

6) D= k/dJl -(kAr/d -sini?o)2 =13 yrumun/uM, tie k=4.

4.150. do/dLr=tg0 /) =11 yramus/um.

4.151. A0 =2A/Ndy1 - (kr/d)? =11 yracek.

4.154. 0 =46°,

4.155. a) B uerseprom; 6) SA . =A%/I=7 mM.

4.156. a) d=0,05 Mm; 6) =6 cm.
4.157. a) 6 u 12 MkM; 6) B NepBOM NOpAAKe HET, BO BTOPOM Ja.

4.158. b<< AfINd =30 MxM,

4.159. a) r_-\/ZkAl =25 mM; 6) Ar=2AlJr.

4.160. D> Aljd=2,4 cMm.

4.161. Cornacho KpuTepuio Pajes MakcMMyM JMHHM C AJMHON BOJHBI A JOJDKEH

coBMaaTh ¢ MepBbIM MHUHMMyMOM JuHun A +8A. 3anuwem o6a ycioBus pna yria
HaWMEHBILEr0 OTKJIOHEHMs Yepe3 ONTHYECKHE PasHOCTH XOAa KpaitHmx aydeil (cM.
puc. 4.33):

dn-(DC+CE) =0, b(n+8n)-(DC+CE)=A+3A.

Orciona b8n =A. [lanbHeiiiliee oueBMAHO.

4.162. a) A/ =2bB|)*% cootsercrsenno 1,2:10* u 0,35:10% 6) 1,0 cm.
4.163. Okono 20 cMm.

4.164. R=D[1221=7:10%, Ay n=lIR=4 cMm.

4.165. Oxono 50 M.

4.166. Ypeaumunrca npubiusutenbHo B 16 pas.

4161, I/I,= (d*/2fA)2=2-107.

4.168. ITycte 8y u 8Y' — MUHMManLHbIE YIVIOBLIE PACCTOAHUA, Pa3pelliacMble .
ofbekTnBoM TpySul ¥ mrasom (8¢ =122A/D, 8y'=1221/d;)). Torma mckomoe
yBenndeHue TpyGbl I‘u;_= 8¢'[8¢¥=D/d,=13.

4.169. d__=0,611/sina = 1,4 MxM.

4.170. Mycrts d,,, — HauMeHbllce paspellacMOe PacCTOAHME A OGBEKTHBA
MHKpockona, 8§ — yroa, nox KOTOpbIM BHieH OBGBEKT C PACCTOSHMA HaW/IydLIero
sunenna I, (25 cm), 1 Y’ — MuHMMaibHOe YTIOBOE paccTOAHMe, paspelliaeMoe
rnasom (8¢'=1221/dy). Torna nckomoe ysesmuenme muxpockona Iy, = 8y'/8¢ =
=2(l,/d,)sine = 30.

4.171. 26, 60, 84, 107, u 135°.
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4.172. a=0,28 am, b =0,41 BM.
4173. Ilycts &, P ¥ Yy — yIbl MeXAy HarnpabjicHHEM Ha Au@pakuHOHHBIA

MaKCHMYM H Hanpamennxun pelﬂeTKH BAOJbL NMEPHOAOB a4, bne. Torna 3HaYeHHUs
STUX YIVIOB ONPEREJATCA H3 ch'lOBHld

a(l -cosa) =k A, beosP =k, A, ccosy =kyh.

Vmes B BHAy, 4To coS?a + cos*P + cos?y = 1, moayunm
A=2k/a[(k/a)+ (ky/bY + (kyfe)?].

4.174. k=(2[k)3Vm/2p sina =244 ™M, me k=2, m - wmacca monekyiab NaCl
4175 d = Ak} + K - 2k kycos(a[2) [2sin(a/2) = 028 mM, e k, n k, — mo-
PALKA OTpaKeHHS.

4.176. r=[tg2a =35 cM, re & — YroJ CKOJBKEHNS, ONpefeaseMblit ycnoBreM
2dsina =kA.

4.177. Cwm. puc. 46; Ij/4.
4.178. a) I; 6) 21I,.
4179. E=n®y/w =0,6 MIX.

4.180. ¢ = arccos (‘v/_'[r;1 ) 30°.
4181 7 =(1/2)(cosp ¥ 1=0,12.
4182 I,/I=2/v*cos* ¢ = 60.

4183. I /I_=P[(1-P)=03.
4.184. P =sin?8/(1 + cos?®).

Puc. 46 4185. P=(n-1)/(1-ncos2¢)=
=0,8.

4.186. a) IlpeacraBUM €CTECTBEHHbl CBeT B BHJe ABYX B3aMMHO MEpPREHAUKY-
JAPHBIX COCTABMAIOWINX C uHTeHcuBHOCTAmu [, [lycTe kaxaplit noaspusarop

nponyckaer B CBOeil NJIOCKOCTU [OJIIO al CBE€Ta C IJIOCKOCThIO KOJIBGaHVlﬁ,

NapajIeIbHOM MJIOCKOCTH NPOITYCKaHNA MOJAPH3ATOPA, U 100 &, B NEPNEHAMKYIAP-
HOi miockoctu, Torna mpu napauieNbHBIX M NEPNEHAMKYJIAPHBIX TIOCKOCTAX
NPOMYCKaHUA MOJIAPU3AaTOPOB MHTEHCHBHOCTh NMPOUICALLETO CBeTa

2 2
L=ailyvazly, I =a,al+a,al,

npu4eM MO YCJIOBUIO I”/IJ_=n. C apyroif CTOPOHbI, CTeNeHb MOJAPU3ALUM,
co3faBaeMas KaXAbIM MOJSIPM3ATOPOM B OTAEILHOCTH,

Py=(a,~ tzz)/(cx‘1 +a,).

Uckmouns @, n «, u3 arux dopmyn, nomyuum Py=y(n-1)/(n+1) =0,905.
6) P= \/1 1/n? =0,995.
4.187. 90
4.188. P=p.
4.189. P'=Pp/(1 - p).
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41%. a) p=(n?-1)%/2(n%+1)=0074; 6) P=p/(1-p)=[(1+n2)-
‘_4,'2 / [(l *n2)2+4n2] =0,080. 3nech m — MoOKasaTelb NPENOMJEHUS CTEKIA.
4191 I=I(1-p)/n=0,72],, n ~ nokasare b NpPeJsOMIEHHs BOABI.

4192 p=[(n?-1)/(n*+1)]sin’p = 0,038.

a193. P=Py=1, Pp= B =008, P--lz"z—“(iw 17.

4.194. 3pech Koad)qmuuel-rr OTpaXeHHUs OT KaXIOH NOBEpXHOCTH IIACTUHKK
p=(n2-12/(n%+1)%, nosromy I,=I(1 - p)=16I,n*/(1 +n?)*=0,725],.

"2 244 _ 4
4.195. P= l (l p’)” _(1+n)-16n =0,16, re p’ — xoapduuMeHT

Y2 (1+n?)t+16n*
OTpaxXeHus TOM COCTa 'Ou.le" CB€TA, CBCTOBO" BEKTOD KOTOPOM xosebyercs

NEePNCHAUKY/IPHO IJIOCKOCTH NafeHuA.

419. a) P=(1-e*")/(1+a*Y), me a=2n/(1 +n2), n — nokasaTenn
npesoMieHusi crekia; 6) coorsercrBeHHo 0,16, 0,31, 0,67 u 0,92.

4.197. p=(n-1)*/(n+1)*=0,020.
4198. A®/®=1-(1-p)*¥=0,34.
4.199. I-I (1 PP (1+p+p+.) =I,(1-p)/(1+p)=090I; Meubile Ha

AI/I ‘{)
.201. a) 083 6) 0,044.
4202. Cwm. puc. 47.

g €
Puc. 47

4203. a=11°.

4.204. 111 npaBoii CUCTEMBI KOOPAMHAT:

‘a) KpyroBas NOJsIpU3auusi, NPOTHB YacOBOH CTPEJIKU, EC/IM CMOTPETh HABCTPEdY
BOJIHE;

6) a;mMnNTHYEecKas, MO 4YacoBOi CTpesKe, €CIM CMOTPETh HABCTPedy BOJIHE;
Gosbillasg OCh 3/UIMNICA COBMAfaeT ¢ MpAMON Y =X;

B) IJIOCKas NoOaApu3auus, BAOJAL MpAMOH y = -X.

4.205. P=(n-1)/n=05.

4.206. a) 0,490 mM; 6) 0,475 mm.

4.207. A=4dAn/(2k+1); 0,58, 0,55 n 051 mkm npn k=15,16 1 17.

4.208. Yernipe.

4.209. 0,69, 0,60, 0,47 u 0,43 MKMm.

4210. d=(k-1/2)1,/An =025 MM, rre k=4.

4211. An=21/0Ax=0,009.
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| 4212. a) I"|=Icos’(612); 6) Ij_-!sin’(b/Z).
1 B caysae P'LP x pasnoctH ¢as § cuenyer
: [06aBUTL T, MOCKONLKY npoexuuu sexropos B

? u B, na nanpasnenne P’ nporupononoxssi no
3HaKaM.

4214. a) Ecmt cBeT NpaBONOAAPU30BAHHLIA
I no kpyry (ana saGmomarend), TO 3a IJIACTHHKOR B
' YEeTBEPTh BOJIHbI OH CTAHOBHUTCA JMHEHHO MOMAPH-
; 30BaHHbIM, €I0 MJIOCKOCTb NOJAPH3ALMH COCTaB-

aser yron @ =+45° ¢ ocsio OO0’ kpucrauia
o, (puc. 48). Jlna  /eBONONAPH3OBAHHOTO  CBETA

= -45°,
¢ 6) Ecim npu BpauteHny noJjsiponaa (pacnosio-
JKCHHOIO 3a TUIACTHHKOM) NpH JOGOM MOJOKEHHH
MIACTHHKY MHTEHCHBHOCTDL MpOLIEALICIO CBETa HE
MEHAETCA, TO CBET ECTECTBCHHbLIH; ec/iM MeHseTcd M NajacT A0 HYyJd, TO CBeT
[OJIAPH30BaH MO KPYTy, €CJH MEHAeTCA, HO He MajaeT [0 HyJA, TO CBET — CMeECh
€CTECTBEHHOIO M MOJAPH3OBAHHOIO NO KPYrY.

4215. a) Ax=1/2(n,-n,)0; 6) d(n,~-n.)=-2(n,-n,)03x<0.

4216, I= 310.

4217. An=al/x=0,71-10"%, me o — nocrosuuHas BpaliCHU.

4218. a=n/Axtg0=22 yrnrpag/mm, I(x) cvcos®’(nx/AX), e X — paccros-
HHe OT MaKCHMyMa.

4219. dm=(lla)al’csin\/ﬁ =2,9 MM, @ — MOCTOsAHHas BpalUeHHs.

4.220. 8,7 MMm.

4221. [a] =72 yrarpan/(am-r/cm®).

4222. a) E__=1//4Bl=10,6 xBjcM; 6) 2,2-10° npepuisanuii B cekyuay.

4223. An=2cHV/|w, tme ¢ — cKOpocThL CBeTa B BakyyMe.

4224. V=(@,- ¢,)/21H = 0,015 yramuu/A.

4225. Eci  cMOTpeTh HaBCTpedy BbilllefllleMy JIydy H  [10JOXHTEIbHOE
HalpasneHWe OTCYMTHIBATH MO dacoBod crpeike, 10 @=(a-VNH)I, rne
N — 4ucno npoxoxpeuuit nyda uepes BeuiecTso (UATH Ha puc. 4.39).

4226. H_ _=n/4VI=40 xA/M, V — nocrosunas Bepge. Hanpapieuue, B
KOTOPOM NPOXORUT CBET, W3MEHWTCA HAa NPOTHBOMNOJOKHOE.

4]0 t=mcwy/il=12 9. HecMoTpa Ha UpE3BbIMaiiHYl0 MaJOCTh 3TOIO
adxpexra, ero Habroganu Kak fisi BUAMMOTO CBETa, TaK M I CAHTHMETPOBLIX BOJH.

4228. a) z=1 -nmye?fe,ma?; 6) u=cfl +(nye?[4n’e me?) A2,

4229. ny=(4n2vimeyfe?)(1~n?) =2,4-107 oM 3,

4230. n-1= —noe"12/81t7'zomc" =-54-1077, rae R, — KOHUIEHTpAUuA
3NEKTPOHOB B yraepofe.

4231 a) x=acos(wr-¢), me @ U @ onpenensioTcs HOPMyIaMH

a =eEolm‘/(m_:- m2)2+ 4p%0?, tge =2ﬂm/(w§— w’).

3pece B=y/2m, m‘z,=k/m, m — macca 3NeKTPOHa;

Puc. 43
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6) (P) = Pe’Eyo?/m|(w}- 02) +4B%0%], (P), = €?E3/4Bm npn © =,
4232, 3annem ypaBHeHne BoyHBI B Gopme A =Ajexpli(wt-kx)], me
k=2x/A. Ecm n'=n+ix, To k=(2n/A)n' n

A = A exp(2nxx/)y) exp[i(wr - 2nnx/A)],

HIM B BelllecTBeHHOM popme: A = A exp(xx) cos(wf - k'X), T.e. cBeT pacmpocTpaHs-
eTcA B BUfe IUIOCKOH BOJHBI, aMIUIMTYAa KoTtopoil 3asucur or x. Ilpw x<0
aMILUTATYla yObiBaeT (3aTyXaHHe BONHBI 3a cdeT noriouienus). Ecmm n'=ix, To
A=A exp(xx)coswt. ITo cTosyas BONHA C IKCTIOHEHLUATLHO YGbiBalowed (npu

%<0) amMnuTynoil — CBET MCHBITHIBAET MOJHOE BHYTPEHHee OTpaXeHHe B cpefe
(6e3 nornouteHns).

4233. ny=4n?epvymje =2,0-10° om 3.
4235. a) u=3v/2; 6) u=2v; 8) u=v/3.
4236. e=1-AJw?, e A — noMOXMTeAbHAs MOCTOAHHAS.

4.237. v=¢c/n=061¢, u=[1+(An/AL)A/n]c/n=0,65 c.
4.238. JlocTaTOYHO NPOBECTH PAcCYKACHHE [UIA TPEX rapMOHMYECKHX COCTABJIAIO-
LIUX BOJIHOBOIO MMMy.jabca. OGo0ieHne Ha Gobliiee YHCAO COCTABIAIOLINX OYEBHAHO.

4239. I'=(1/2)exp(-xD)sin’p, me @=VIH.

4240. a) I=I(1-pYexp(-xd); 6) I=I(1-p)a(l+c?pP+aipt+. )=
=I,6(1-p?)/(1 -a%p?), me o=exp(-xd).

4241. x=In(v,/7,)/(d,-d,) =035 em7L.

4242. % =(1/IN)In[(1 - p?¥)/c] = 0,034 oML,

4243. v=(1-p)exp[-(x,+x,)I[2].

4244. 1=1,(1 - p)*[exp(-x,1) - exp(-x,1))/ (%, - x ).

4245. Ar=22,/Inn/ad.

4.246. I =(®/4nb?®)(1 -p)lexp[-x(b-a)].

4.247. Ymenomurea B exp(pd)=0,6-10* pas.

4.248. d =0,3 MM,

4249. d=In2/p =8 Mm.

4250. N=Inn/In2=5,6.

51 a) ())=PA/8n2chr?=6-10" cm2-¢c?; 6) r=y/PA[2hn[2xc =9 M.
§2. 25 3B/c, 50 kaB/c n 031 MaB/c. )

§3. A=2x cb/\/K(K +2mc?) =2,0 mm.
54. v=c/y1 +(mcr/2nh) =1,3-10° m/c.

55. dp/dt=® [c.

56. (p)=4(1 +p)E[xd*ct=50 MIla (50 aTm).
57. p=(Elc)y1 +p2+2pcos20 =35 mH -c.

58. p=(I/c)(1 +p)cos?® =0,6 aH/cM?.

59. F=nR%I/c =0,18 MxH.

510. F=P[2¢c(1 +92).
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511 a) Ap=2hwy/1 -B2/c(1~B); 6) Ap=2hw/c(1-B). 3mecr P =V/c.
BﬂnHO, ¥YTO B CHUCTEeME OTCYETa, CBsi3aHHOM ¢ 3epKajoM, NocjieqHeMy nepefaeTca
MEHbIUHA HMOYJLC.

5.12. sin(0/2) = E[mcygl, otciona #=0,5°.

513. Awfwy=-[1 - exp(-YM[Rc?)]<0, 1e. 0<w,

514. U=2nhbc(1-1/n)/eAr=16 kB.

§15. U=nhc/edsina =31 kB.

516, A =2nh/me(y-1)=2,8 oM, e y=1/y1-(v/c)*
517. U=3nchleAr, =35 xB.

5.18. 332 uM, 6,6:10° M/c.

519. A =2mch(n®-4,/A,) A, (n%-1) =19 sB.

520. ¢, =44 B.

521. K, =Hh(o,+w) -4, =038 3B,

522. w=2nchJ/eA =0,020.

523. v, =64-10° M/c.

§.24. 0,5 B; MpoTHBOINOJOXKHA MOJAPHOCTH BHEILHETO HANpKEHUA.

§.25. h/mc — KoMnNTOHOBCKas JMHA BOJIHBI JaHHOHN wacThusl (ko).
§.26. 3anuuieM B CHCTEME€ OTCYeTa, CBA3AHHOM ¢ MOKOALNMCA 3JEKTPOHOM,
3aKOHbI COXPaHEHHMA SHEPTMH M WMAOyjabca:

ho+met=me?,  hojc=mu, me m =m/\1-(vfc).

Orciopa caeayeT, 4to =0 wm ¢. O6a peayibTara (PUINTECKOTO CMbICAA HE
UMEIOT.

§27. a) PacceaHne — Ha CBOOOAHBIX 3JIEKTpOHAX; ) yBeJaMYMBAaeTCA YUCIO
3NEKTPOHOB, CTAHOBALLUMXCA CBOGOAHBIMHU (MX SHEPIMS CBA3M 3HAYUTEJNLHO MeHbLIe
SHEPTUM, NepefaBacMoii UM (POTOHAMM); B) M3-32 paccesHMA Ha CUJIBHO CBA3AHHBIX
3/IEKTPOHAX. :

5.28. A=2AC[sin2(02/2) -nsin2(0‘12)]/(n -1)=12 m.

529. K =hwn/(1 +n) =0,20 MsB.

530. a) o'=2nc/(A+2rh/mc)=22-10° ¢} 6) K=2mch/r(l+
+Amc/2nh) = 60 x3B.

531 ho'=ho/[1+2(he/mc?)sin(8/2)] = 144 k3B.

532 sin(0/2) =/mc(p - p)/2pp’, orciona =120°,

533. ho =[1 +y1+2mc?/Ksin’(8/2)] K/2 = 0,68 MsB.

534. A=4nchiK,(1+/T+2mc?(K,) =37 mx.

§35. tgo =y4nh/mcAL-1/(1 + ho/mc?), orcona ¢=31°.
§36. p=2n(1 +n)mc/eB(1 +2n) =34 cM.
537. A'-A=-2,(1-costd). '

538. r=3ke?[2E=0,16 am, A=(2nc/e)ymr3fk=024 mxm*.

* 3pecy k=1/4ne, (CH), k=1 (CIC).
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§39. 5=0,73 mm.

540. a) 7 ~0,59 m«; 6) 1 =(2Zke}/K)(1 +m [m,;) =0,034 m«>.

SAL a) p. = (Zke?[K) ctg?(8/2) = 023 mM; 6) 7., = [1+0sc(D/2)]Zke?/ K =
=0,56 oM *. ‘

542 p =\/8mK/[1 + (2bK/Zke*)*], cm. cHocky.

5.43. b =Rnsin(8/2)/y1+n?-2ncos(8/2), me n=/T+ UK.

5.44. a) cos(®/2) =b/(R+r); 6) dP=(1/2)sind d?; B) P=1/2.
5.45. 3,3-107%.

546, d=4Jr2K_25in‘(0l2)/n122k2e4= 1,5 MxM, me ® — KoHumeHTpaums sigep*.

5.47. a) 1,6:105 6) AN = tnnd(Zke?/K)* ctg?(0,/2) =2,0:107, me n — Kon-
HEeHTpaLuusa xnep‘.

548. P =nnd(Zke*/mv?) =0,006, rne m — KoHHEHTpalus sgep*.

549. AN/N =1-nnZ%k%e*/K?*tg%(£/2) =0,6, cm. crocxy.

5.50. AN/N = (nk2e4/4K?)(0,7Z} /M, +0,3Z2|M,) pdN, ctg?(8/2) = 1,4-107,
rie Z, u Z, — nopsakoBble HOMepa MEAM M LMHKA, M, v M, - nx MonspHbie
Mmaccel, N, ~— nocrosHnas ABoragpo®.

551 Ao =n(Zke?/K)* ctg?(9,/2) =0,73 x6*.

5.52. a) 09 MosB; 6) da/dQ =Ao/4nsin*(0/2) =0,64 x6/cp.

553. t=3mc3Inn/2ke?w? =15 Be*.

5.54. t =m2c3r34k%e*=13 mc*.

5.55. 1,88, 0,657 n 0,486 MxMm.

557. r,=ynb/me, E ,=nho, me n=1,2,..., o=yx/m.

5.58. r,=n2h%/mZke; 529 nM (H), 265 om (He*);, v =ke’Z/nk;
2,18-105 M/c (H), 4,36-10° m/c (He*). Cm. cHOCKy.

5.59. o =mk2e*Z?[M*n3=2,07-10" ¢'. Cm. cuocky.

5.60. E,=hRZ%, @,=E,le, @,=3hRZ*|4e, A=8nc/3RZ>.

E,, 3B ¢, B %, B I A, HM
H 13,6 13,6 10,2 121,5
He* 54,5 54,5 40,8 30,4

5.61. ho =5e9,/27=7,6 9B.

5.62. E_ =8hRZ%/9 =485 sB.

5.63. A=A ,A,/(A;-1,)=2,63 MEM. Cepum Bpakera, n60 npn COOTBETCTBy:O-
uleM nepexofie KBAHTOBOE YMCIO HukHero ypoeHs 1 =2/,/1 -8wc/RA, =4.

5.64. a) 657, 487 n 434 um; 6) A/8A=(N+3)}/8 =1,5-10°.

5.65. sin® =ne(N +2)*/IR = 0,865, otciona ¥ = 60°.

* 3pece k=1/4ne, (CH), k=1 (CIC).
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§.66. He*.
§67. N=n(n-1)/2.
5.68. 97,3, 102,6 u 121,6 nm.

569. n=1/\[T-=c(2,+1,)]2X,3,R=4.

5.70. R=176nc/15Z%A)=2,07-10" ¢,

57. Z=T76xc/1SRAX =3; Li**.

572. A=2xc(Z/RfAw -1)/Aw (2ZyR/Aw ~ 1) = 0,47 MxM.

573. E_ =544 3B (He®).

574. E=E,+4hR =79 sB.

575. v=\2(hw-4AR)[m =2,26-10° M/c, me ©=2mc/A.

576. K, =3hR/2=20,5 sB.

§.77. v=3AR/4mc =327 M/c, rae m — Macca aToma.

578. (e-¢')/e=3AR/8mc?*=0,55-10°%, rie m — macca aToma.
5.79. u=2m =3,1-10° Mfc, rne m — wmacca aeKTpPOHA.

5.80. v=3RAA/8rcos® =0,710° M/c.

581 a) E,=na*h*/2mi%; 6) E,=n*t*/2mr’; v) E,=nb/a[m; 1) E,=

= -ma?/20%n2.

Bes

582. E = pk2e?/2h%, R=pk?*/2h%, me p — npuBegeHHas Macca CHCTEMBL.
ydeTa [ABWXKEHMS ApPAa ITH BEJMYMHBL [UIs aroMa BOJOPOAa OGosblue Ha

m/M=0,055%, rne m n M — macchl anekTpoHa M npotoHa. 3aeck Kk =1/4ne,
(CH) wm 1 (CIC).

5.83. a) ED—E8=3,7 M3B; 6) AH-AD=33 M.
5.84. a) 0,285 nmM; 6) 2,53 kaB; B) 0,65 um.

5.85. a) 106 nm; 6) 6,8 3B; B) 0,243 MKM.

§5.86. 123, 2,86 n 0,186 nm.

5.87. Yeeauunrca 8 yK[(K - U) =2,0 paza.
§388. L=2nh/x peB=18 mM, rae %x,=1 (CH) wm 1fc (CIC).

589. AE =(2n?8%/m)(1/3 - 1/7) = 0,45 xB.
590. A =2n20%/mA%-p2%j2m = -0,24 xsB.
591 Itns oGeux wacruu A=2mh(l+mfm,)/2m K =8,6 mm.

592 R=2A,/a%+ 22,

5.93. ).=21tb//2mK(l +KJ2mc?); Kgdmc?AL[) =204 x3B pna anexTpona

n 375 MaB pgas npotoua.
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594. K=(y2 -1)mc?=021 MsB.

595. A=A /Jl +mcA [nh=33 mM.

5.96. v=4nhiimbAx=2,0-10° mjc.

597. Ax=2nhl{d/ZmeU =49 Mxm.

598. U,=nh*2me(y/n - 1)*d%sin’0 = 0,15 xoB.
599. d = nhk[ZmK cos(D/2) =021 um, me k=4.



5100. d = nhk/ZmKsin®=023 BM, me k=3 u yron 0 onpenenserca
dopmynoit tg20 =D/21.

5.101. a) n—m =1,05; 6) UIU,>11(2+n)n=5O

5102. E, =n?n?8%/2mi%, me n=1,2,.

5104. 1: 10‘ 110 u 1-107% cm/e.

5.105. Av=Hh/ml=1-10° M/c, v,=22-10° m/c.

5.107. Ax =(h/mAxy)t=10° xm.

§.108. K‘m~h2/2m12=l sB. 3nech B3aTo p=Ap n Ax=1l

5109. Avjv=h/l/ZmK=1-10"%

5.110. F = h%[ml®.

5111 Ax=hl/d2meU ~ 107 cm.
5112, Mimes B Bugy, uto p~Ap ~ B/Ax ~ b/x, nonyuum E =K + U= h2[2mx?+
+xx%(2. Vs ycnosua dE[/dx=0 naxonum x, u satem E_, =h/x/m=ho, me
® — KpyroBas wactoTa ocuwuiAtopa. Tounwiit pacuer paer he/2.

§.113. Umes 8 Buagy, uro npu E,. p~Ap~B/Ar u Ar-~r, nomyium

‘E=p%/2m - ke*[r = B*[2mr®-ke?[r, tne k= 1/4ne, (CH) wm 1 (CIC). Us
ycaosus dE[dr =0 naxonum

Py ® Bimke?=53 ma,  E,_=-mke*/282= -136 sB.

§.114. IlInpuna usoGpaxenus h=b+h' =b + hl[pb, rne k' — ponomintenpHoe
YLINpEHHe, CBASAHHOE C HEOMPENECHHOCTBIO MMMYIbca Ap, (Ipu NpOXOXIACHHH
Yepes Uiesb), P — MMMOYIbC nagaioliux aToMoB Bopgopoaa. ®ynkums A(b) mmeer
muanmym nipu b = /Al mv = 0,01 M.

5.115. a) A =2/a?, f(a)=2/a; 6) {x)=2a/3, (x?)=a?/2.

5.116. a) x,,,=a, {(x)=3a/5; 6) P= 1//8 =0,353.

5117. a) x,,,=a/2, A=6/a%, f(x,,)=3/2a; 6) (x)=a/2, (x?)=34?/10.

5118, a) 7,,=a/2; 6) A =3/na? B) (r)=a/2.

5119. a) r=a/y3; 6) A=2/na?; Re (5”)
) {r)=8a/15.

5.120. dP/dx =1/n\/a%-x2.

5121. a) N,=9’N,=900; 6) N=(1+ z
+1)2N, = 1600; &) N =(1 -n)*N, =400. 2
. 8.122. Cm. puc. 49. Iyll

§.123. Pemenue ypaBHeHua ILllpénuurepa

wniieM B Bupe T =y (x)f(#). TIloacranoska
9TO ¢YHKIMM B HCXORHOE YypaBHEHHE ¢

pasfieJieHne NepeMeHHbIX X M f NPHBOAUT K

NBYM ypaBHeHusM. Vix pemtenns: §(x) coel®%, 0 T
rae k=y2mE[h, E — sneprua wacThupl, Puc. 49
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f(t) sve @, me Q=Elb. B pesyanrare P =gel®*-99 e g — uexoropasn

NOCTOAHHAA,
5124. I=xhy(n; - n})/2mAE =2,5 mm.
5125. P=1/3 +,/3/2x =0,61.
5.126. E = a2h%/8m.
5121. 1=2/P,, E=(=hP,)/8m.
5.128. E = (B%/2m)(na?[2)*.
Acos(nnx/l), ecm n=1,3,5,

5129. ¢ = " 3pech A =y2]1.
v Asin(rnnxfl), ecma n=2,4,6,.. Acek V21t

5.130. dN/dE = (l/xh)/m/2E; npn E=1 5B dN/dE=0,8-10" yposneii Ha
1 3B.
§.131. a) B stom cinyvae ypashenne LlIpéaunrepa mmeeT BMA

3Myfox2+ 32y oy2 + k2y=0, Kk =2mE[R2.

Bo3bMeM Hayano oTcyeTa KOOPAMHAT B OAHOM M3 yioB sMbl. Ha cropoHax sMbl
dynxuua §(x,y) noskHa obpaiaThes B Hy/lb (IO YCJIOBHIO), MO3TOMY BHYTPH SMbl
ee yno6Ho uckats cpasy 8 Buge Y(x,y) =asink xsink,y, rtak xak Ha aByX
cropoax (x=0 u y=0) aBromarmyecku P =0. Bosmoxubie sHavenns k, u Kk,
HailieM M3 ycnoBus ofpaiieHust Y B Hyjib Ha MPOTHBONOJOXHBIX CTOPOHAX AMBL
y(l.y)=0, ki =+(x{l)n, r=1,2,3,.,
y(x,4,)=0, ky=x(n/l)n,, n,=1,2,3,..

IoncranoBka BOJAHOBOH (yHKUMM B ypaBHenne LllpénuHrepa npuBoAuT K
COOTHOUIEHHIO k,2+k22= k2, ortkyna Enl"z= (nf/112+ nzzll;)nzbzﬂm.

6) 9,87, 24,7, 39,5 u 494 emuuny h*/ml*.

5132. P=1/3-/3/4n=195%.

§.133. a) E=(n12+n22+ n;)ﬂzbzﬂmaz, e n,, %, N, — Leble 4uCHA, HE
paBHbie Hymo; 6) AE=n?h*/ma®; B) pm 60 ypoBus nlz+n22+n32= 14 u

E =72*0*[ma?; sucao cocrosumit PaBHO lUeCTH (3TO YMCJO MEPECTAHOBOK YHCEJ
1, 2 n 3).

5.134. Ilpounrerpupyem ypasuewne IlpéanHrepa no MajioMy HHTepBaly
KOOpAMHATEI X, BHYTPH KOTOporo umeercs ckadok U(x), Hanpumep B Touke X =0:

+&
Vs o (2m
ax(a) ax(¢5) in’ (E - U)y dax.

Beumy koHewoctu ckawka U npu & -0 uurerpan Toxe cTpemurcs K HyJo.
Janbheliliee 0OYEBUAHO.
5.135. a) 3anmwem ypasuenue LlIpéanHrepa ans nByx obrnacTeii:

O<x<l, 1+k*y, =0,  k2=2mE/R?,
x>1, 7-%x29,=0,  x2=2m(U,- E)/A%.
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Wx obuwme pewenns, ¢, (x)=asin(kx +a), y,(x)=>bexp(-xx)+cexp(xx),
AOJUKHBI  YAOBJCTBOPATL CTaHAAPTHBIM ycioBuaM. M3 yciosna ¢, (0)=0 n
TpeGOBaHUS KOHEYHOCTH BOJIHOBOH yHKuun ciepyer, 9to «=0 u ¢=0. U
HaKoHel,, M3 HempepbiBHOcTH WY(X) n ee mpomsBogHod B Touke X =1 nomyunm
tgkl = ~k/», orkyna sinkl=tkl‘/bzl2ml7'Uo.

Hso6pasus rpacudeckn JieByl0 M MpaByl0 YacTH TOCJEAHETNO YpaBHEHHsA
(puc. 50), HaiigeM Toukn nepecedeHus NpsAMoil ¢ cuHycoupoil. Ilpu sTOM KOpHM

NaHHOIO ypaBHEHMsl, OTBEYAKIHUE COOGCTBEHHbIM 3HaudeHMAM sHepruu E, Oyayr
COOTBETCTBOBATb TeM ToukaMm mepeceuetus (kl);, ana xoropeix tg(kl);<0, Te.
KOPHH 3TOrO ypaBHeHMst GYOyT HaXOAUTHCA B YETHBIX YETBEPTAX OKPYKHOCTH (3TH
y4acTku ocu abcuucc BblAeNEHbI HA PUCYHKE KMPHBIMM OTpeskamu). U3 rpadmka
BUJHO, YTO KOPHHM YPaBHEHMs, T.€. CBA3aHHbIE COCTOAHMS 4ACTHILbl, CYLIECTBYIOT He
BcerAa. LlTpuxoBoil JMHMEH NMOKa3zaHO NpefeibHOE MOJIOKEHHME IPAMOM.
2 = 22 2 = _ 242

6) (I*Up) s =T"0%[8m, (I°Uy), m=(2n - 1)7°h*[8m.

§.136. Ilycte P, n P, — BEpOATHOCTH HAaXOX/ICHUS 9YACTHIBI BHE M BHYTPH
saMbl, Torga

'2"dx/ f sin’kxdx = —2—,
2+3xn

rie orHowtenue bfa MoxHo ompegenuts u3 ycaomms Y, (I) =y,(l). Ocraerca
yaects, uro P+ P,=1, torna P,=2[/(4+3n)=149%.

P,
P

'~\8

AN

5137. E, = n*h%/18ma’.

5.138. B pesy/ibTaTe yKa3aHHOl B YCJOBHM HOACTAHOBKU NOJIYIMM x”+k2x=0,
e k2=2mE/h®. Pewenne sroro ypaBHeHus uiyem B Buge X =asin(kr+a). Mz
TpeGoBaHUA KOHEYHOCTH BOJHOBOI ynkuun § B Touke r =0 craegyer, uro « =0.
Takum obpazom, Y =(a/r)sinkr. Us ycrosus nempepnisHoctn Y (7y) =0 nomysum
kry=nw, me n=1,2,.. Orciona E,=n’n2h%[2mr].

5139, a) Y(r) =(2nry)" l’2sm(n1rr/ TOIT, n=1,2,..; 6) 1, =1[2; 50%.

5.140. a) Peuwenns ypaBHeuus lpénnurepa nas dynkuuu y(r):
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r<r,  x,=Asin(kr+a), me k=y2mE[R,
r>r  Xp=Bexp(xr)+ Cexp(-xr), me x = 2m(T,-E)/A.

Us TpeGoBanna orpanmieHHocTH (ynkuuu §(r) BO BcEM NMPOCTPAHCTBE CIEAYET,
ato @=0 n B=0. Takum obpasom, ¥,=(4/r)sinkr, §,=(C[r)exp(-xr). U3
yclOBHSL HENMpepbIBHOCTM Y M €c NpOM3BOAHOA B TOYKe T =T, MNOIyIUM
tgkry= -kjx, wm sinl'cro=t\/l)’/2mr‘,i Uykr,. Oto ypaBHemme, Xak NoOKa3aHO B
peuleHHn 3anaun 5.135, onpefesiAeT AUCKPETHbIH CNEKTP COGCTBEHHBIX 3HAYCHMU
3HEpIUN.

6) 7y Uy=n2h%/8m.

5141. a=mw/2h, E=ho/2, rae o =k/m.

5142 E=ahb?*m, U(x)=(2a*h%Im)x?.

5.143. a) A=l/‘/1rr,3; 6) r,=h*/kme?, E=-Rh*[2mr?=-kme*/2R%, mme
k=1 (CIC) um 1/4ne, (CH).

5.144. E = -k®>me*/8h%, T.c. ypoBenb ¢ IMaBHbIM KBAHTOBBIM HMCJIOM % =2,
3pece k=1 (CIC) wm 1/4ne, (CH).

5145 2) 1, =r; 6) P=1-5/¢#=0,323.

5.146. (r)/r,,=3/2.

5.147. P =13/¢*=0,238.

5.148. a) (F)=2ke*[r; 6) (U)=-ke?[r,. 3pecy k=1 (CIC) wm 1/4me,
(CH).

5.149. a) r, =4r; 6) {r)=5r.

5.150. (r)=a/2.

5151 (U) = /x[8m.

5.152. a) {(x)=0; 6) {p,) = hk. Ilpn pacyere cleayer yiecTb, 4TO MHTerpai, y
KOTOPOrO MOABIHTErpaIbHAR (YHKUMA HEYSTHAR, paseH Hyo.

5.153. %=fk(p/r)4ﬂ:rzdr= -ke/r,, e p= -ey? — ob6beMHAA MIOTHOCTH

3apafa, ¥ — HopMupoBaHHas BosHoBas dyHkums, k=1 (CIC) nm 1/4ne, (CH).
5.154. a) 3anuuieM peweHus ypasHenusa LlIpémuHrepa creBa W chopaBa OT
rpauuubl 6apbepa B caeqyiomeM BUAe:

x<0, ¥, (x)=a,exp(ik x) + b exp(-ik,x), me k,=y2mE/h,
x>0,  §,(x) =a,exp(ik,x) + bexp(~ik,x), me k,= ‘ﬁm(E - Uy)/h.

Byaem cumrate, YTO najalolllan BONHA XapaKTepU3yeTcR aMILMTYIOR &, a
oTpaxeHHaa — ammmrymoli b,. Takx kak B obmacth x>0 wuMeeTca Toabko

TIPOXOAALAN BOJMHA, TO b2=0. Koagdunnenr orpaxenus R npeacrasnseT coBoit
OTHOLLICHHE OTPAKEHHOIO MOTOKA K MafaloleMy MOTOKY, MM, JPYTMMH CJOBAaMH,
OTHOUICHHE KBA[IPATOB AMIUTY COOTBETCTBYIOWMK BOJMH. M3 ycioBus Henpepbis-
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HocTW § ¥ ee mnpoussogHoii B Touke X =0 umeem a,+b=a, u a,-b =
= (k,/k,)a,, otkyna
R=(b/a) = (k- b,/ (k + k).

6) B cayuae E<U, peutenue ypasnenus Illpénmurepa cnpasa ot Gapbepa:
¥,(x) =a,exp(xx) + byexp(-xx), rae u=‘/2m(U°-E)/b. N3 xoneunoctn Y (x)

cnenyer, uto @, =0. IINOTHOCTL BEPOATHOCTH HAXOXKAEHWs YacTHUBI fiof 6apbepoM

P,(x) = \P:(x) o exp(-2xx). Orcrona X,,,=1/2%.

5155. D = exp|-(21/8) Zm(U,- B) .

5156 D = exp|-(41y2m[34U,)(Uy- EY?).

5.157. D =exp —(nl/b){ﬁT(To(Uo—E)].

5.158. o =\/WE-; ~n=-041 u —0,04 cooTBeTCTBEHHO.

5.159. a=/HR/(E,-ep,) -3 =-0,88.

5.160. E, = hR/(/RX,X,/2ncA% - 1)=53 »B.

8.161. 0,82 mMkm (38 -=2P) n 0,67 mxm (2P ~25).

5162. AE=2nhcAA/A?= 2,0 M3B.

5163. Aw=1,044-10" ¢

5.164. 3Sm, 3Pu, 3Pm, 3D,,, 3Dy,

5.165. a) 1 S 6)0,1,2 34,5 6 8)1/2 3/2 5/2 /2, 9/2.

5.166. llas cocroanms *P: hy3[4, h/15[4 u B/35[4; nan cocrosnma °D:
o, B3, /G, nﬁ, hy30.

5.167. a) *F,,, M, =h/63]4; 6) °F, M, =28/\5.

5.168. B F-cocrosHun M,=II,/3; ans D-cOCTOAHMS MOXHO JMIUb YCTAHOBHTD,

ure M > h\/_
S. 169. , 5.

5.170. ML—h‘/'.%_O, A

$171. a) 1, 3, 5,7, 9; G) 24,6 B)S5 7 9

§.172. 31,1°.

s113. P, 'D,, 'F,, °Py,,, °Dy,,, *Fy,,.
5.174. Te xe, 4TO N B npenbmymeu 3ajave,

5.175. Bropoit u Tperuii.

5176. g =4 +6=10.
§.1717. CooreercTBerHo 4, 7 u 10.

5178. °F,.

5179. As (Z =33).

5.180. a) 45, ,,; ©) °P,.

5181 a) *F,,, W/15]4; ©)*F,,, h3/TiJ4.

5.182. a) JIpa d-:-mek'rpona; 6) NATb P-31€KTPOHOB; B) NATh d-31EKTPOHOB.
5.183. a) °P;; ©6) *F,,,.

5184. ‘F, .
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5.185. v=1/vinn =13 Mxc.

5.186. N=AtP/2nch="7-10°.
5.187. 154 nm.

5.188. a) 843 nm aas Al, 180 nM i Co; 6) AE =5 xsB.
5.189. Tpu.

5.190. 15 xB.

5191. Ja.

5192. Z=1+ 2[(n ~-1)eU,/3hAR(n - U,/U,) =29.

5193. Z=1+2/Aw[3R =22, Turan.

§.194. E_=(3[4)AR(Z - 1)*+2xch[A, =55 %oB.

5195. E =hw/(2nc/wAL-1) =05 k3B, e o =(3/4)R(Z-1)%.
519. Z =1+ Brc[3RX, =22 (Ti), A=A As/(A,-1,) =029 nm.
5197. K =(3/4)BR(Z - 1 - 2nch/A =147 k3B, v=1,80-107 m/c.

5.198. a) g =2, 3a MCKIIOYEHNEM CHHIETHOIO cocTosiHmuzA; 6) g =1.
§199. a) -2/3; 6) 0; B) 1, 1) 5/2; p) 0/0.

5200. a) V12 pg; 6) V12/5 pg; ) V64/3 pg.

5201 M = h/12.

5202. u=135 py (%S;),).

5203. p=y/63/5 py.

5204. p=5/5/4 pg.

5205. M =h/3]4.

5.206. 3F

§.207. m=|.|];gB/lt‘—'l,2'10m pan/c, tne § — daxrop Jlange.
§208. F,,_=p,|0B[3z| =xgJu;(3n[{8)I[r*=4,1-107 H, rre

(CI'C) mm py/4x (CH).

x=1/c

5209. F=xpg21/r?=3-10% H, me x=1/c (CIC) nm pyl/d4n (CH).

5.210. 0B/9z =2Kx/gJpgl (1, +2l,) = 15 KIc/em = 0,15 kTa/m.
5211. a) He pacwenures; 6) Ha wects; B) He pacwenurcs (g =0).
5212. AE=2gJu;B; a) 58107 5B; 6) 1,45:10~¢ 3B.

5.213. a) Ilpocroii; 6) crnoxHblif; B) mpoctoif; r) mpocroii (3aech AMA 060MX

TepMoB ¢akTopsl Jlange oaMHaKoBbI).

§214. L=AE[2p B =3; 'F,.

5215. AA=A*u B/nch =35 mu.

5216. B =4,0 xl'c =0,40 Tu.

5217. B=hAw/gpg=3,0 xT'c = 0,30 Tx.

5.218. Qakrop Jlanpe g =HAw/2u B=3/2, §=2 u x=25+1=5,

2
5219. P,

§220. a) 2:1 (oTHowreHMe cooTBeTCTBYIOUIMX dhakTopoB Jlange); 6) B =

=2xchAA/gpusnA=55 xIc =0,55 Tn.

5221. Aw=(x13,24,0,£6,6):10" ¢!, iwecrs xomnouent.
5.222. a) Wlects (I) m yertbipe (2); 6) aeBath (I) u wecrs (2).



5223. Aw=2(mg ~ My8,), . hsB/h=10-10" ¢,

5224. © =42 h/md®=1,57-10" pan/c, e m — Macca Mo/eKyAbL.
§228. 2 u 3. :

5226. M=y{md*E[2 =358, e m — Macca MOMeKybl.

5221. r=AE,|(AE,- AE,) =2, I=}%/(AE,- AE,)=0,7-10"% r-ou.

5228. =(y/1+8EI/R-1)1/21=18-10" ¢

5229. I=h/Aw=193:10" r-cM?, d =112 mm.

§230. 13 yposHeil.

5231. N 5\/2_110—/5 =33, @ - cofcTBeHHas 49acToTa KoJieGaHuil.

5232. dNJdE = af2(r+1)=a[(1 +{T+4aE), me «=2I/h*, I — momeHT
uHepuun Monexyisl. Ipn 7 =10 pas wopa dN/dE =1,0-10* yposneii/B.

5§233. E, . /E, =0 pd*/h, me p — npuBeneHHas Macca Mofekyibl; a) 36;
6) 1,7-10% B) 2,9-10%

§234. d =ﬁb/_pA_m =0,13 aM, e p — NpHBefieHHas Macca MOJEKYJbI.

§235. A=4,/(1 FwAy/2nc) =423 n 387 mm,

5236. w=mc(A - A )/A A, =137-10% ¢!, x=4,97 Hjem.

5237. 2:10" kr/em’, 1-10® mywion/cm>,

5238. *Be, E, =565 M3B.

§.239. a) 8,0 MaB; 6) 11,5 n 87 MsB; B) 14,5 MaB.

5240. E - E, =022 MsB.

5.241. E=20¢e,,~-24e,-12¢,=11,9 MsB, me & — sHeprua cBA3M Ha OAMH

HYKJIOH B COOTBETCTBYIOLUEM sif(pe.
§.242. a) 8,0225 a.e.M.; 6) 10,0135 a.eM.

5243. a) P=1-exp(-At); 6) t=1/A.
§.244. Okono 1/4.
5.245. 1,2-10%.

5246. t=16 c.

5247. T=5,3 cyr.
5.248. 0,85-10° Bk.

5249, A=-(1/)In(1-n)=n/t=1,1:10% ¢!, ©=1/1=1,0 cyr.
5250. T=4,5-10° jer.
$251. t=Tlnn/In2 =4,1-10° xer.

5252. t=TIn(l +1/q){In2 =2,0-10° ner.
5.253. Cooreercreenno 3,2-10" u 0,8-10° Bk/r.

5254. V=(AJA")exp[-(1/T)In2] =6 n.
5.255. 0,19%.

§256. t=-(T/In2)In(1 ~A/q) =9,5 cyr.

5257. a) N,(2) =Nlexp(-A.1) -exp(-A,0)]4,/(X,~ A);

6) t,=In(X,/3,)](X,-1,).

5258. a) N,(t) =ANte™™; 6) ¢, =1/A.

5.259. a) ®Pb; 6) BOoceMb @-pacmafoB M WIECTH B -pacnanos.

5260. v=,2m K |m =3,4:10° Mjc, m — macca nouepHero safpa; 0,020.
5§261. 1,6 MJIx. :
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5.262. 0,82 MbaB.
$263. a) 6,1 cm; 6) cooTBercTBento 2,1-105 u 0,7-10%

(M_-M,)c*  npu P-pacnane u K-saxsare,

M“-Mm-Zm‘)c2 npu B*-pacnage.

5.265. 0,56 MaB u 47,5 3B.

§.266. 5 MIIx.

§.267. 0,32 n 0,65 M9B.

5268. K=Q(Q+2mc?)/2Myc?=0,11 xsB, e Q=(My-M,-2m)c?,
m — Macca 3JeKTpoHa.

5269. v=c(my,-m, )/ m =40 xmfc.

§270. 0,45¢ e ¢ — CKOpOCTHb CcBera.

5271 Asls=EI2mc2=3,6'10'7, rme m — Macca afpa.

§272. v=ef/mc =022 KM/c, rne m — Mmacca agpa.

5273. v=gh/c = 65 MEM/c.

5274. h, =hc?[gev=4,6 M.

§.275. K=K./[1 +(M-m)2/4mMcos29] =6,0 M3B, me m u M — wmacchl -
qacTaubl 1 Apa JUTHA.
5276 a) n=4mM/(m+M)P=089; 6) n=2m[(m+M)=2[3. 3gecb m u
M - maccht HeiiTpoHa M aeliTpoHa.

52m. 9, = arcsin(m,/m,) = 30°.

5278. a) d; 6) V'F; 8) a; r) YC1

5279. Q= (E,+E,) - (E,+E).

5.280. a) 82:10' kJIx, 2710‘ kr; 6) 1,5 xr.

5281 s741o" kIx; 2-10* kr.
5282. 279 MsB; 0,85 MoB.

5.283. Q =8¢, - 7e,,= 17,3 MsB,

5284. Q=(1 +n’)K -(1-n.)K, -2 'q’q“KPK“cosO= -1,2 M3B, rae n,=
=m,[my, N, =m,[mg,.

5.285. a) —1,65 MsB; 6) 6,82 MaB; B) —2,79 MaB; r) 311 MBaB.

5.286. v, =092 107 myc, v,=053- 107 m/c.

§.287. 1,9 M3B.

5288. K, =[Q+ (L -m,/m)K]/(1+m[m.) =85 MsB.

5.289. 9,1 M>B, 170,5°.

5291. K>E (M, +my)/m,=3,3 MsB.

5292. B npenenax or 1,89 no 2,06 MaB.

5293. Q= -(11/12)K,,,, = -3,7 MsB.

5.294. Coo'rse'rcTBeHHo 1,88 n 5,75 MbsB.
§.295. 4,4 MbsB, 5,3-10° M/c
mym,
KM

1 (m,-m)K-
+ M4 ml +
m, — Macchl HeiiTpoHa, sapa ’C, &-uactuupl u sgpa °Be.

5297. Ha E,/2mc*=0,06%, me m — macca feiitpona,
5298. E=Q+2K/3 =6,5 M3B.

5264. Q=

5.29. K, = =22 MsB, me m,, m,, m,,
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5299. E=E_+Km./(m,+m.) =16,7, 169, 175 u 17,7 MB, me E, — suep-
™M CBA3X ACHTPOHA B MPOMEKYTOUHOM RApE.

§300. o=(M/N,pd)Inn=25x6, me M — Momipuas Macca KagMmus,
N, - nocrosHHas ABOrajpo, p — MJOTHOCTb KafMHi.

5301 I/I=exp[(20,+0,)nd] =20, rie B — KOHUCHTPAUUA MOJEKYJ TAXKEIOH
BOQBL

5302, w={1 -exp[-(o,+ o‘)nd]} ¢,/(0,+0.)=035, me n ~ KoHUeHTpauus
Agep XeJesa. .

5303, a) T=(w/k)In2; 6) w=ATe/ItIn2=2-1073,

5304. a) t=nfoJ=3-10° ner; 6) N, =JoN,T/ln2=1,010", me N, -
ancno agep 'YAu B donvre.

5305. N=(1 -e*)Jnafr.

5.306. J=Ae**JoNy(1 -e) =6-10° eM2-¢cl, e A ~ nmocrosHHas pac-
naga, N, — uncio sgep Au B domre.

§307. N =N°k"l_=l,3'10’, rme { — 49HcAO0 MOKOJEHHMIA.

$308. N =vP[E=08-10% ¢! '

5309. a) N/N,=4-10%; 6) T=t/(k-1)=10 c.

5310. K =mc?(/1+(p/mcy -1)=53 MsB, 043 u 9,1 :B.

5311 (D =cty/n(n +2) =15 M.

5312 to=lmclm=26 HC, rie M — Macca Me3oHa.

5313, J/Jo=exp[—lmc/toy/K(K+2mcz)]=0,22, rme M — Macca T -ME30Ha.

§314. K, =(m_- mu)cleIn' =4,1 MsB, E, =29,8 MsB.

5315, K =[(my-m ) - m;]c?/2m, = 19,5 MsB.

5316. K, =(m -m)c*[2m, =52,5 MsB.

5317. mc*=m c?+K + /m:c‘*K(K +2mc?) = 1115 MsB; A-vacrnua.

. 5318. ¢ =to[l + (m“lm‘)z] mg/2m, =54 MKC, Tie T, — CpeaHEe BPEMA XH3HA
NOKOoALUNXCA MIOOHOB.

5319. E, = (m;-m})c*/2(m c*+ K) =22 MoB.

§320. mc2= ‘/(mg +m? ) c*-2(mgc?+ K;)(m c?+K, ) =094 I'sB, meiirpon.

5321 K =m_c?[csc(0/2) - 1], E = m_c?[2sin(6/2). Tpn 6=60°
K. =E =mc>.

§.323. cos(0/2) = 1/y1 *chzIK orciona 0=99°,

5324. a) 2., =4m,c?=2,04 MsB; 6) e, =2m c*(1+m_[m,) =320 MsB.
§.325. 1,83 M3B.

a) =6m,c?=56 I'sB; ©6) m cz(dm +m)[2m, 0,28 I'sB.
ma)dxé'o"'r\an 6) 0,77 ISB. Ko™
5328. a) K,=2m,c*(2+m[m,)=3449 I3B; 6) hw =2m (L +mIm) = -
=3447 I'sB. .
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5329. N, [2 (\/1 +Kl2m cl- l m /m ] 10, rae npAMble cKOGKH O3HAYAIOT:

"nenoe ‘-IVICJlO oT"

§330. §=-2, Y=-1, E%qacruua.

§.331. 3anpewenst 1, 2 n 3.

§.332. 3anpetyensnt 2, 4 u'S.

§.333. 3Hepr~emqecxu (1); B ocTa/NbHBIX NpoLECCcaX He COXPAHAIOTCA: GapHOHHBII
sapan (2), anexrpuyeckuit 3apsa (3), crpaHHocTk (4), JenToHHbIE 3apag (5),
9NIEKTPOHHBIR M MIOOHHbIH 3apsnst (6).

5334, p(uud), n(udd), L-(dds).
5.335. n*(ud), K™ (Gs), K°(ds).
5.336. K*(us), A(uds), Q (sss).
61. m=pVAp/p,=30r, p, — HopManbHoe aTMocepHOe faBieHue.
62. p=(p,T,/T, - Ap)/2 = 10xITa (0,10 arm).
63. m=pMVIn (T,/T)/R(T,-T)).
64. m,/m, =(1-a/M,)/(a/M, - 1) =050, rae a=mRT/pV.
6.5. p =py(m, +m)/RT(m M +m,IM,))=15r/n.
6.6. a) p=(v,+v,+v,) RT/V=0,20MIlIa (2,0 at™) ;
6) M=(v,M, +v,M, +v M}/ (v, +v, +v,) = 36,7 r/mors,
61. T' =T(n - 1/n)/(n' - 1/9') = 420K.
68. n=Inn/ln(l +AV/V).
69. p =p,exp(-Ct|V).
6.10. ¢=(V/C)lnn = 1,0 Mun.
611. AT=(mg+p,AS)I/[R=09K.
612 8) T, =(2Pg/3R)\poJ3¢; 6) T, =PyleBR.
613. P =2RJaT.
6.14. dT/dh = -Mg|R = -33 MK/m.

6.15. dT/dh=-Mg(n -1)/nR.
6.16. 0,54 u 1,9 arm.

617. a) h=RT/Mg=8,0 xm; 6) h=nRT/Mg =0,08 &m.
6.18. m = (1 -e‘""'"") PoSig.

619. he = [hpdh/f pdh = RT/Mg.

6.20. a) =p°(1 ah)", h<l/a; 6) p=p,/(1+ah). 3nech
n=Mg[aRT, '
621. p =p,exp(M w?r[2RT).

622. p,, =pRT/M =280 atm, p=pRT/M(M-pb)- ap’/M2 80 at™.
623. a) T=a(V-b)(L+n)/RV(nV+b)=133K; 6) p=RT|(V-b)-
-aV?*=99amm. '

624. a=V¥(T,p, - T,p,) | (T, - T,) = 0,19 la - M/ Moms%;
b=V-R(T, -T))/(p, - p,) = 0,042 n/Mons.
625. U=pV|(y - 1) = 10MJIx.
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626. T= TnTz(PIVI*Psz)’ AL *szz'
L +p VT, i+ ¥,
627. AU=-p,VAT|T (n-1)=-025xlIx, Q =-AU.
628. Q=Ay/(y-1)=TIx.
629. M=mRAT/AQ=28r/mMons.
630. AU=Q-RAT=1,00xIx, vy =Q/(Q-RAT)=16.
631. Q=vRT (1-1/n)=25x]Ix.
v]Y.(Y; - 1) +"2Y2(Yl - l) - 1’33
vy (Yg -1)+ Vz(Yl -1)

633. ¢, =0,821x/(r'K), ¢,=0,651x%/(r'K).

634. A’ =RT(n-1-1nn).

635. A’ =p, V,In[(n +1)*/4n].

6.36. y=1+(n-1)/(Q/vRT,-Inn) =14.

637. 2) T=Tyn' V" =560K; 6) A’ =RT,(n'""*-1)/(y-1)=56xlx.

638, Ilpu apuabarudeckoM cxXaTmu paGora GoJblue B n =('l'|"1 -
-1)/(y -1)Inn =14 pasa.

639. T=T,[(n +1)}4n) b2,

640. @ =8,/2yp,/mV,.

6.41. v =y2yRT/(y - 1)M =33 xm/c.

642. Q=RATR2-vy)/(y-1).

643. C=R(n-v)/(n-1)(y-1), C<0 npu 1l<n<y.

644. C=Cy(n-y)/(n-1)=-4210x [(K-Momp), n=Inf/Ie.

6.46. a) Q=C,(n-y)AT/(n-1)=0,11xkIx; 6) A=-RAT/(n-1)=
=043 g]Ix.

647.3) AU=aVo(n?-1)/(y-1); 6) A=aVs(n*-1)/2;
B) C=C,+R/2

648. a) C=-R/(y-1); 6) TV "D/2=const.

6.49. a) A=(1-a)RAT; 6) C=C,+R(1-a); C<0 npu a>y/(y-1).

6.50. a) A=AU(y-1)/e;6) C=C,+R/a.

651. C=C,+R/2.

652. a) C=Cy+R/aV; 6) C=C,+R[(1+aV).

653. a) C=yR/(y - 1) +aR[p,V; 6) Q=p,(V,-V,) C,IR+aln(V,/V)).

654. a) C=C,+RTy/aV; ©) Q=aC,(V,- V) + RTyln(V,/V,).

6.55. a) Ve TR =const; 6) Te®¥?¥ =const; 8) V-aT =const.

656. a) A=alnn -RT,(n -1)/(y -1); 6) pV¥e =l ‘Al)IPV=const.

6.57. A=RTI[(V,-b)|(V, -b)] +alV,-alV,.

6.58. Q =RTIn[(V, - b)/(V, - b)] = 3,8 xlIx.

6.59. T(V -b)" =const, e a« =R/C,,.

6.60. C, - C,=R/(1~2a(V~b)|RTV?).

661. AT=-vaV,(y-1)/RV,(V,+V,) =-30K

632. y=
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662. Q=v:a(V,-V,)|V,V,=033xIx.

664. T,<2a(1-b/V,) bR =180K.

665. AT=-Y"1 ufl -.__22_;
Yy (Vi/b-1 RV,

666. n=p/kT=1-10°cm?; (I} =020,

661. p=(1 +n)mRT/MV = 1,9 arM, M-macca mMona asota N,.

668 1 = (P[ET - p/m)[(1 ~my/m,) = 1,6 -10° M, rme m, w m, — waccs

a)15K 6)-39 K

MOJIEKY/1 reJing W asoTra.

669. i=2/(pvp-1)=5.

610. vfv, =/(i+2)[3i; a) 075 6) 0,68

61L AU=(i,T,-i,T,)mR/2M =43 e]Ix.

6.72. a) C,=(3N-5/2)R, y =(6N -3)/(6N-5); 6) C,=(3N-1)R,

=(N-23)/(N-1).

673. A]Q=1/(3N-2) pnna HenuHeitupix- Monexyn u 1/(3N-~3/2) pna

JINHEWHBIX.

6.74. N=2(2 -n)/(4 -3 1) =4, Monexyanl HeamuHeiiHble.

675. M=R/(c,-¢y) = 32 r/moms; i =2/(¢,/°y‘ 1) =5.

6.76. a) i=2(C'IR— 1)=5; 6) i=2(C/R-2)=3.

671 y =(5v, +7v,)](3v, +5v,).

678. n=p/(y -1){e)=10-10"u"

679. AT=Mv*[iR=03LK, me i=5.

680. a) v, =/3RT/M=04Txm/c, (K)=3kT/2=60-1021Ix; ©6)uv, =

=32kT/npd’® =0,15 M/c.
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6.81. Hano pacumputs B 0'=7,6 pasa, rie i=5,
6.82. Q=(n*-1)imRT/2M = 10K]Ix.

683. o, =2ET]1=63102 pag/c.

684. (K),, =kT,n¥'=0,7 10 IIx.

6.85. Ymenbwmnres B 'Y pas, tae i=5.

6.86. Vmenpimnace B B¢ Y02 =25 paga
6.87. C=R(i+1)/2=3R.

6.88. 8N,/3N, =exp [m (v}, - v},)/2kT] 8v, [ Bv, =15.

6.89. 3P = (m/2x kD)2 exp(-mv’/2kT) 8v, 8v, 8v,=1,7-10,
6.90. 8N/N=(m/2xkT)*? exp(-mv’|2kT)2xv 8v, v,

691. 3N/N=(m/kT)exp(-mv’[2kT) v, v,.

692 F(u)=(4/yr)uexp(-u?). '

693. v, =y2p/p =045xMjc, (v} =051xM/c, v, =055 rMfc.
694. 3N/N=88n/eym = 1,66%; 6) SN/N=12y3/2nc>87=1,85%.
695. a) T= m(Au)’Ik (V3-+2f =380K; 6) T= muz/zk 340K.
6.96. T=m(v, v,)/4kln(vzlvl)=330K



6.97. Veemunnack B %2 pas.

ésn. o = [EFTIm A nIG =D,

699. T=my (AvP/2Kk(1 - Jmglm, | =370K.

6.100. v = [3XTTn(m,/m;)[(m, ~m,) = 1,61 O/c.

6101 T=mv?/3k, v, =v/2]3.

6102 (v)=0, (v | =y2kT/xm.

6.103. (u9)=kT/m.

6.104. v = fv,dn(v,) =n{v)/4, rne dn(v,) =ne(v,)dv,, nurerpupoanne

NPoOBOAMTCA N0 U, oT 0 go oo.
6.105. p=2 f mo v dn(v,) =nkT, rne dn(v,) =n@(v,)dv,, nurerpuposarue

HPOBOAUTCA MO U, oT 0 go oo,

6.106. {(1/v)=\2Zm[nkT = 4)={v).
6.107. dv =fdn(dnl4x)uooso =ny2kT|nmsind cosdd®, rme wuurerpupo-

BaHHMe NPOBOAMTCA MO U OT 0 Jio 00,
m

6.108. dv = [dn(dQ[4x)vcos =nn(2"k
HHTerpupoBaHue nposoaurcs no O or 0 go = /2.

6.109. a) f(K) =2n (nkT)*2e XM /K, 6) K, =kT/2, K, #K(v,)).

6.110. 3N/N = 39/6/1!:33 81 =09%.

611 v, =/3kT/m; 6) K, =kT.

61 a) ¢(R) =CAr™*exp(-a/2A2%), me C=4x(2n 0 /mkT)*%, a =2x*h*|mkT;
6) Ay = ®AYmET =0,090 EM.

6.113. a) IlycTe ¥, — NpPOEKLHA BEKTOPA CKOPOCTH M3JyYaloIHEro aroMa Ha
HanmpaBJieHHe AMHWM HaGmomenns. Yucino aromos ¢ mpoexumsmu (v, v, +dv,),

T)mexp( -mv*[2kT) vdv, e

2
Te. n(v)dv, coexp(-mv,/2kT)dv,. Yacrora ceera, HaITy4aeMOro aroMami,
CKOPOCTb KOTOPHIX Uy, €cTh V =Vo(l+ v /c). C momoupio 3TOro BbIPAKEHHA
HaifieM pacnpefiesienne aToMoB no yacroTam: #(v)dv =n(v )du . U naxoHex, Hafo

y4ecThb, 9TO CMEKTPaTbHas MHTEHCHBHOCTL 3nydenus I, oon(v);

6) Av/v, ./skT ln2/mc3.

6114. Ad , =/AA,  =4nTY
Macca.

6.115. F=(kT/Ah)Inn =09 -10"°H.

6.116. k = nd’/ghAp/éT‘lnq =1,4-10 P Ix/K.

6.117. n/n, =exp[(M, - M,)gh/RT] = 1,39.

6.118. A =kT In(n,/n,)/(m, -m,)g.

6.119. He usmeHunTCH.

6.120. A =(RT/Mg)nInn/(n -1).

/A =10%, rne vm=¢2R'T/M, M - Monapuas

»ep
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6.121. {(U) =kT. He 3aBucur.
6122. a =n\RT/M1=70g.

6123. M =2RTplnn/(p-py)(rs - ri)wl.

6124. © =y/QRT/MI*)Inn =280 pag/c.

6.125. a) dN=myexp(-ar*/kT)4nr*dr; ©) r,=VkT[a; ®) dN/N=
=(a|ckTY? exp(-ar*/kT)4anridr; 1) ynemi‘lwrca 8 n*? paza.

6.126. a) dN=2nnya 32V [UdU; 6) U, =kT/2.

6127. 8N =32y/xn,eE* 128187, me E=U+kT.

6.128. n =n2exp(-hw/kT)=3- 10, me o =R(1-1/n%), R-nocrosunas
PunGepra. )

6.129. NIN, = (g/g,) exp (- [kT) = 1,13 10% me g u g, — kparHocTH
Bbipoxaenns ypoeHeit 3P u 3§ coorsercrBenHo (g=6, g,=2).

E, + Ejexp (-AE[kT
6.130. N, = Ny , (E)=—2 p (CAE[RT)
1 +exp (AE/kT) 1 +exp (-AE[kT)

, me AE=E,-E,.
CM. puc. SL.

7
Puc. 51

N(AE)ZQAE":T C.= N(AE)Z e-Az/u' C.= N(AE)2
ET2(1 +eAENTY’ Voo TV akr?

6.132. t = nhwg/g,P exp (hw/kT) =65Hc, rme g ¥ g, — KPaTHOCTH BLIPOXAe-
HYA DPEe30HAHCHONO M OCHOBHOIO YDOBHEIA.

6.133. N,,/N,, =(1/3)exp[-B(w» -2B)/kT] =3,1 107*, tne B=hj2I, I -
MOMEHT HHEPLMHM MOJEKY/IbI.

6.134. r, =(d/h)VkTp -1/2 =8, rne p — npusenennan macca Monekyas1 Oy,
d - paccrosHne Mexay ee aapamu. Ipadmk 3aBHCHMMOCTH N[N, or r cf1. Ha
puc. 52.

6131 C, =

) Y E,exp(-E,/kT) _ L Eexp(-aE)
Y exp(-E,/kT) Y exp(-aE,)

« =1/kT. 3neck cymmupoBaHne NpoBoAuTesa Mo b oT 0 Ko o0, M AelaeTcA 3TO
crefyoliuM o6pazom:

__0 __ @ exp(-ahw/2) _ Ao ho
El=-Zm aE)=-Sn o@(Cehe/2) bo he
)= - e (e, =~ Ty~ 2 ek - T

6.135. (E , me E, =ho(v+1/2),
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C =N a(E) = R(n@lkr)zm (n&lkT) = 0,56 R, e R - yHUBEpCaTLHASA

vees T aT [exp (R [kT) - 11
razoBasg noCrofdHHan.

6.136. I, /I =exp(-Bw/(kT) =0,067.
Veemmuurca : 135 pa:la’.( fED) N”/ No

6.137. A’ =A/(n-1) =20 xlix 10}

6138. 1y =2A'[iRT =024, e i=5.

6.139. Bo BTOpOM .CIy4ae.

6140. 2) n =1-n'"7=025;6) n =
=1-nY7-1=0,18, 5r

6.141. A' =Q,(T,/T,-1) =16 x[Ix.

6142. e =(1-n)/n =9.

6.143. 5w =1-2T,/(T, + T,).

fre e e i e e o v—

6.144. n=1-%#'"7=60%. 0 /15 ZIO r
6.145. =1 -p-Div,
6.146. n=1-(n+y)/(1+yn). Puc. 52

. 6147. B oboux ciyyasx n=1-
-lnn/(n-1).

6.148. B oGoux caydasx N =1-(n~-1)/nlnn.

6149. n=1-(n-1)/nlnn.

6.150.a)n=l————y(”'l); q=1-————-————n1‘1 .

n'-1 y(n-1nv!

6.151. HepaBencrBo f 8Q,/T, - f 3Q,;/T,<0 ycnmres, ecam samennts T, na
T # T, va T Torma Q,/T,. -Q3/T,.<0. Orcopa Q/Q,>T, /T,
wm N <Ny, .

6152 A, =mc[T,-T,-T,In(T},/T,)] =34 MIIx,, e ¢ - yneabHas
TCIJIOEMKOCTEL XeJie3a.

6.153. a) AS=Rlnn/(y -1) =19 Ix/(X -Moi®); 6) AS=yRln/(y -1) =
=25 Ox /(K ‘Mons).

6.154. n =exp(-AS/VR) =20.

6.155. AS =vRInn=20Ix/K.

6.156. AS =-myRInn/M(y - 1) = -10 Ix/K.

6.157. AS =vR(ylne -Inp)/(y -1) = -11 Ix/K.

6.158. S, -8, = vR{lne ~Inf/(y - 1)] = 1,0 Ix/K.

6159. AS=R(n-y)nt/(n~-1)(y-1).

6.160. AS =vR(y +1)Inaf(y -1) =46 Ix/K.

6.161. AS = -(R/2)lnv.

6.162. V_=yp,/a(l +¥).

6.163. T=T, + (R/a)ln(V|V,).

6.164. AS =RIn[(V, - b)/(V, - b)].

6.165. AS =C,In(T,/T,) +Rn[(V, - b)/(V, - b)].

6165. a) C=C,-R; 6) AS=(C,-R)I(T,/T,).

6.161. S =aT3/3.
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6.168. AS =m[aln(T,/T,) + b(T, - T,)} =2,0 xIx/K.

6.169. C =S/n.

6.170. T=Tiexp{(S - S,)/C].

6171. a) C=-a/T, 6) Q=aln(T\/T,); - 8) A=aln(T,/T) +C/T, - T,).
6.172. a) n=(n-1)/2n; 6) n=(n-1)/(n+1).

6173. AS =vRInn=20 Ix/K.

6174. AU=(2""'-1)RTy/(y -1), AS=Rn2.
6.175. Tlocsie Heo6paTHMOro pacUIMpEHNs JaBienne OyneT Godblie.

6.176. AS =v,RIn(1 +n)+v,RIn(1 +1/n)=5,1 Ix/K.

6.177. AS =m,c,In(T/T,) + myc,In(TT,)=4,4 Ix/K, rne T=(m;c,T, +,
+my6,T,)[(m,c, + m,¢,), €, B €, — yheibHbIe TEMJOEMKOCTH MeM M BOABL

6178. AS =C,In[(T, + T,)*/4T,T,]>0.

6.179. AF=RTWn[(V, - b)/(V, - b)) +alV, -alV,.

6.180. AS=vR/(y-1)-AF/T(n""!-1)=020 glIx/K.

6.182. V=kT/pn® =037 mm>.

6.183. a) P=1/2"; 6) N=Ig(¢/t)/In2 =80, rne t ~ 10 mxc — cpemsee BpeMs
MpoJIeTa aTOMOM Te/iMs PacCTOSHUA MOPA[Ka pasmepa cocyaa.

6.184. Q_ =NY[(N/2)1) =252, Py, =R, [2Y=24,6%.

6.185. Pn=-—N!——; —1—, ~§-, —12, ig, —5—, L COOTBETCTBEHHO.
n(N-a)12¥ 32 32 32 32 32 32
N! -
6.186. P = ————p*(1-p)¥ ", me p=V/V,.
,.sn!(N_n)!p (1-p) p=Viv,
6.187. d= 6/1tnon2 =04MKM, e n, — uncio JlowMUATA; (n)=1/n2=
=1,0-10°.

6.188. Q = 1053107

6.189. Q =kTlnn =1,0-107" Ix.

6.190. Veemmunrca B Q2/Q,=(1+AT/ TO)‘N‘H = 104341 pas,
6191 a) n=037; 6) n=023.

6192. A =Alflny.

6.193. a) P =exp(-at); 6) (t)=1/c.

6194. a) A =0,06 MM, t =0,13Hc; 6) L =6-10°M, t =384,
6.195. B 18 pas.

6.19. A =(2nN,/3b)**kT /2 p, = 84 EM.
6.197. v = nd’p,N,\/Zy[MRT, = 55T,
6.198. a) 0,7 Ila; 6) 2-10" cM™®, 0,2 mxm.
6.199. a) v =y2xd*n{v)=0,74-10 ¢1;
6) v ==nd’n*v)/y2=1,0-10"° ¢ -cM™®, rne n=p kT, (v)={8RI/xM.
6200. a) A =const, veoyT; 6) AT, vesl/yT.

6.201. a) A =const, Vv yBeaMuMTCH B ﬁl pa3; 6) A ymeHbNTCA B R pa3,
V yBeIMYMTCA B M pa3.
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6202. a) AoV, vV, 6) Aeop™¥7, veop¥; 5) AT, vooT?.

6203. a) AV, vV @V 6 Lap it yaphria,
B) A TVI-®  y aT(*+DRG-1

6204. a) C=R(1 +2i)[/4=23 Ix/(K -Moms); 6) C=R(i+2)/2=
=29 Nx/(K ‘Moxs).

6205. n=n exp(-t/t), me © =4V/S(v), (v)=\BRT/nM.

6.206. Yeeqmuntca B (1 +0)/(1+yn) pas.

6.207. Veesmunnoch B a/P =2,0 pasa.

6208. a) D yBeiwuurcs B M pas, n =const, 6) D ypemmuutca B B
n - B y/n pas.

6209. D ymenvumrca B #%Y5 = 6,3 pasa, n ysemuurcs B n'®=1,6 pasa.

6210. a) n=3; 6) n=1; B) n=1.
6.211. 0,18 HM.

6212. d, /dy, = 1,7.

6213. N, =2xnwR*/AR; p=y2kT/rd*nAR=0,7 a.

6214. n =(1/R} - 1/R})N J4r0.

6215. N =nnwa*/2h.

6216. N =/xM/2RT wa*p/3.

6217. u =(=a*M/16qRT)|p] - p{|I1.

6218. T'=(o,Ty/l, + %, T,/ L)/ (%, /1, + %,/L,).

6219. x = (I +L)/(L /%, +1,/x,).

620. T() = T,(T/T,)", q=(a/DIn(T,/T,).

6221. AT =(AT)jexp(-at), me « =(1/C, +1/C,)Sx/l.

6222. ¢ =2iR¥¥(T}"* - 1)*)/9n*21d* N, yM =40 B/M?, me i=3, d -
3heKTHBHBI AUAMeETp aToMa Ieyus.

6223. A =23 MM > 1, cnenoBaTenbho, ras yasTpapaspexenubii; ¢ =p{v) @, -
-,)/6T(y - 1) =22 Br/m?, me (v) = (8RT/xM, T=(T, +T,)/2.

6224. T=T, +(T, - T,)In(r/R)/In(R,/R,).

6225. T=T, +(T,~T,) (1/R, ~1/r)/ (1R, - 1/R,).

622. T=T,+(R*-r})w/ax.

6227. T=T,+(R?-r*)w/6x.

6229. a) T, = T/Vi; 6) T, = TW.

6230. T, =bT,/(b+N,Ar) =1750K.

6231 A =34 Mkm.

6232. 5-:10°xr/c, oxono 10" ger.

3
6233. T=3cRp/]oM=2-10"K, me R - YHMBepCaJbHas ra3oBas NOCTOSH-
Hag, M — wmonApuas macca Bogopopa (H,).

32 pas,
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6234. £=(n3 - 1)cpd/ 18073 =34, e € — yAenbHAas TENJOEMKOCTb MeN,
P — ee MIOTHOCTb.
6235. T= To\/IT/Tl =266 K, mne R — papnyc Comnua, ! — paccrosume Mexny
CoanueM u 3eMieid.
6236. T, =T, /d[2] =400 K.
6237. a) C,=(3U/3T),=160T*V/c =3 HIX/K, e U=40T*V/c;
6) §=160T2V/3¢ = 1,0 alIx/K.
6.238. VT? = const.
6239. a) ©,,=2T/a=524-10%c™!; &) A, =2mca/5T=144mxM.
6240. a) u,_ = (kT/n%c3)w?; 6) u, = (B/n*c)3exp(-ho/kT).
_ lex2h v? " = 16n%chi~*
Y o3 exp(2rhv/kT) -1 * exp(2mhc/kTr) -1

6242. AP =4x2chT5AA/b® (exp(2rhc/kb)-1) =031 Br/em?, e b -
TIOCTOAHHAasi B 32KOHC CMCIL[CHHA BuHa.

6.243. P, =[1 -exp(-x)]exp(-nx), me x=Hho[kT.
1 w2dw ndh = 8mA4d)
x2c? exp(hwfkT) -1 *  exp(2mhc/kTrA) -1
6245. P[P =1/[exp(-ho/kT)-1]1=7-10"%, me @=3R/4, R -
nocroaunas Pupbepra; 6) T=1,7-10° K.
6.246. INycte I — MHTEHCUBHOCTH MPOXOAALIETO CBeTa. YObLIbL 3TOH BEJNYMHBI
MpH NPOXOXAEHUH cJOA  BelllecTBa ToauMHbi dX pasua -dI =uIdx=(NlBl2 -

6.241. u

6.244. n do =

~N,B,){[c)dx, rne N; u N; — KOHUEHTpauuy aTOMOB Ha H/XXHEM M BEPXHEM
ypoBHsx, B, u B, — xoosddnuuents IiiHmreiina. Orciona x = (Ao /c)N, B, (1 -
-8,N,/g,N,). Nanee cregyer yuectb pacnpenenicnne BoibiMaHa H TOT (haKT, 4TO
B >>KT (npn stom N, =No — NOAHBLIA KOHUEHTPAaUH ATOMOB).

3
6.247. a= ‘/2M/N‘p =0,31 um, tne M -~ momspHas Mmacca.

6248. a = YAMIN,p =036 um.
6.249. p =4(My, + Mc))[N,a* = 2,18 rfem®.

6250. a) a, a/y2, a//3; ©) a/2, a/\3, a//12; &) a/2, a/\/8, al/3.

6.251. Iliockocrs (hkl), 6anxaitiuas k Havany koopguHat O, BIATOMY B OIHOM
M3 Y3JOB pELUETKH, OTceKaeT Ha ocAX kKoopauHar orpeskn afh, alk n afl.
Paccrosuue or Toukn O no AanHoii miockoctd pasHo d. TlycTh ymibl Mexay
HOpMaJbI0 K TUIOCKOCTH M OCAMM KOODAMRAT X,y,Z pasanl &, P,y. Tora

cose =hdfa, cosf =kd[a, cosy =ld/a. Ocraercs ucnonvsoBath TOT (haKT, 4TO
CyMMa KBapaTOB STMX KOCHHYCOB PaBHA eNUHMILE.

6.252. (111), 1,77-10'° aTom/cm?.

6.253. cosa =h/h% + k2 + 12, orciona o =74°30'. Anatormuno P =57°40" u
vy =36°40",

6254. AN, =(l/nv)dow.
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6.255. McxogMM M3 BOJHOBOIO YpaBHEHUSA E"+E"=(l/ ). Ero pelleHue
piieM B Buae § = X(x)Y(y)smmt Tlocne TOACTaHOBKM B BOJHOBOE ypaBHeHHE
nonynm X3 /X + Y' /Y= (®/v)*. Jlepas 4acTh ITOrO ypaBHEHMS CONEPXHMT (YHKIMH,
3aBUCALIIHE 'ro.vn,xo OT X M Y. OTH nepeMeHHble HE3aBHCHMBIE, MO3TOMY JIEBast
qacTh noc.nenﬂem ypaBHEHUs [O/KHA ObITh CyMMO# HOCTOSIHHBIX. OGOSHAYMM MX
kX u k2; roma

X, +kX=0, Y +EY=0,
npudeM kl +k, (oo/v)2 Pemel-mx 9THX ypaBHeﬂnu C YY4ETOM TIPaHMYHBIX YCJIOBMi
X(0)=0 u Y(0) =0 sanuwem cpasy B Bune X =sink,x, Y=sinky (ammmryne:
MOXHO ONYCTUTb, MG0 [/ pelieHus Hailei 3aQa4d OHM HE CYIECTBEHHBI).
Mocrosuusie k, n k, naxogum us rpannuneix yciosnit X(a) =0 u Y() =0, rne
a ¥ b — puMHBI CTOPOH MeMGpaHbI.

WUrax, £ =sin(k x)sin(k,y)sinwt, e k =nn/a, k=nn/b, n, nu n,
— lLeible MONOKHTENbHBIE YHCAA (OTPHMIATEbHbIE HE HAXOT HOBLIX JMHeiiHO-

HEe3aBNCHMBIX pelleHuit).
W3o6pa3sum onipeaeneHHoe coGCTBEHHOE

Kone6aHne TOYKOH Ha MJIOCKOCTH C OCAMHU 28
k, n k,. Torna k} + & =(0fv)® ectb ypasHe-
HuE OKpYXHOcTH paguyca k=wfv. Uncio co-
GCTBEHHBIX KonebGaHMil C YacTOTOM, MeHbUIeH
@, PaBHO YHCJy TodYeK (PHC.5S3) BHYTPU KpyTa
paauyca k= /v B ero nepsoii yeTsepTH (TaKk
kak Bce n;>0). Ilrowans Adeiiku, copmepxa-
mweit  omHy Touky, pasua 8kdk, =
= (n*ab)dn,3n, = n¥S, u6o dndn,=1.
IMoaeaue nurowags 4ETBEPTH Kpyra papuy-

ca k=w/v ua niaowage onHoil Ayeiiku, Haii- 0
nem N, =k2S/4n = 02§/4nv?.  Orciona
dN, =(5'2nv*) wde. Puc. 53

6.256. Peiienue aHaJOTMYHO TpPUBENCHHOMY B npeabylylleii sagave. Ho B
AaHHOM ciy4ae BMecTo 1/4 nioufanu kpyra clefyer B3aTh 1/8 o6bema imapa M,
KpoMe TOro, MOJIyieHHOE BbIPaXEHHEe Halo €lUEe YMHOXHUTL Ha 2, MOCKOJbKY KaXaoii
HacToTe COOTBETCTBYIOT [1B€ CTOA4HE BOJHbl CO B3aMMHO MNEPNEHAMKY/APHBLIMH

IVIOCKOCTAMM MosiApusaluy. B pesynwrare noayuum dN, =(V2r*) oldw.
6257. a) @ =(B/K)xuny; 6) O =(H/B v Awmy; B) ©=(b/BHv|ern,
3
6.258. @ = (h/k) ﬁ8u2n°/(0|'|3+ 20;3) =470 K, rie n, — KoHUEHTpauus aToMoB.

3
6.258. v=k®/h ‘/61t2n°=3,4 EM/C, e M, — KOHUeHTpauus aromos. Ta6-
qmyHble 3navenna: vy, =63 xm/e, v, =3,1 km/c.
6.260. KoneGaTe/bHan SHEPTHS M TEIUIOEMKOCTb MOJA "KpHCTamIa™
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s xdx 27 xdx  oT
v=re|l c-p2l [xdx _OIT |
. @ 4 8 -1 7T-1

rae X =Aw/kT. Mpu T>» O rennoemxocts C =R.
6261. dN/dw =21/1ta1/wmi-wz; N=1lla, r.e. paBHO uMcIy aTOMOB B

Lenouxe.
6.262. U°=9RQ/8M = 48,6 Ix/r, rne M — MoaspHas Macca Megu.

6263. a) ® =220 K; 6) C =10 Ix/(K - mom); B) @, =4,1°10%c!
6265, w0 = (KT/B)YIZR* RI5Mc =6 10° ¢, me M ~ monspHas macea.

6.266. Jla, Tak Xak Npu ITHX TEMNEPATypax TEIIOEMKOCTh T3,

6267, 9*\/(31! mRISMQ)(T‘ T‘) 330 K, rne M — MonapHas Macca.
6268. (E)=3k0/8.
6.269. U, ~9nhN,v/8a =3 x]lx/Monb.

%% - 6.270. CM. pucC. 54.

I 6271 Ao, =28 M3B, Ak, ~
L ~10"® r-cmfc,
L 3 2

10F 6am. dn=INAIEE) wlde
| (hw/kT) 1
r 6213 PsSkT‘n xdx -
" e e" 1

5r =260 MIla (2,6 10° a'rM), ¢ " — KOH-
i HEeHTpallus aTOMOB. 3[eCh MCIONb3OBaHa
i * MOJeKy/IPHO-KMHETHYECKas MOZeb GOHOH-
i HOIo rasa.

R e 6274. a) K =(3n’n) 0% 2m;
0 b5 e 6 (x)-(315)K,,,.

6.275. AN/N=30/2=15%.

Puc.
He. 54 6276. 7 =1-22:65%.

6.277. 0.96.

6.278. ITpuGmsnreasuo o 3:10° K.

6279. AE =2x?h%|mV(3x2m)!/® =2 -1072 5B

6280 dn_ = (m*/x*2*) dv; ©) (W)fv,,, =3/4.

6.281. ) ~2a.

6.282. T»2xh2n2? (km =33 -10°K, e n - KOHLUEHTpauus aToMoB, M —
Macca 3/1eKTPOHA.

6283, dn, =8x1*d).

6284. p =(2/3)n(K) = YOx*/* w3225 m = 5 - 10° KTla (5 10° am), e (K) ~
CPEIHAA KMHETHYECKAA SHEPTUA CBOGOIHLIX I/IEKTPOHOB.

6285. C,/C,,. =n*kT/6E, =77 107,

6€286. A =kT(nT/AT-2)=453B.
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6287. n= [T+ UJK =102, me

K, =G 02 2m.
6288. E__ =2kT,T,Inn/(T, - T,) =0,33 3B.

AE,

6289. a =(1/p)3p/3T = -nch/kT?A_= -0,05 K,

— IHHAPpHHA 3anpemeﬂnoi‘l 30HbI.

AE=-2kA(Ino)/A(1/T) =12 u 0,06 3B.

6.290.
6.291.

t=t/ln[(p - Pl)le(P -

Pg)pll =0,01 c.

Uy=K,  +A, A — paGora BhIX0Aa,

rae p ~exp(AE)/2kT),

6292. n=hBU/elpU, =5 10" cm™3, u,=1U,/hBU =0,05 M?/(B-c).
|ug - ug | =1/n B =0,20 M?/(B-c).

6.293.
6.294.

6.295.
6.296.
6.297.
6.298.
6.299.
6.300.
6.301.
6.302.
6.303.
6.304.
6.305.
6.306.
6.307.
6.308.
6.309.
6.310.

6.311.
6.312.

BOZbI.

M

6.313.
6.314.
6.315.
6.316.
6.317.
6.318.
6.319.
6.320.
6.321.
6.322.

n*/n"=n2=40.

a) Ap=4ald=13 arm;

h=4alpgd =21 cm.

6) Ap=8ajd-=

@ =p,d(1 - n3[m)[8(n* - 1).

F =2aR=0,60 mH.

o =p(R®- R} - R})/4(R] + R] - R?).
R=abl/(a-b); 0=120°.
P=p,+pgh +4a/d =22 amm.

h=[py(n® - 1) + 4a(n?

-1)/d]/pg=5m.

Ah +4a |cosd| (d, -d,|)/d,d,pg = 11 mm.

R=2a/pgh=0,6 mm.

x=1[(1 +pyd[4a) = 1,4 cm.
o ={pgh +pyl/(I - h)]d[AcosD .
h=4alpg(d, ~d|) =6 cm.

h =2acosd/pgxdo.

1,210 arm

V, =nd® 28 - da(n - 1)[pd/4yn* -1=09 .
R=2a/(mg/na® - pgh).

R, - R, =pgh®[8a =020 mm.
@ =hR(p - p,)g/2 =007 H/m, tne p U p, — NJIOTHOCTb ATIOMHHHUS K

m =2xR%a|cos®|(n? - 1)/gh = 07xr

F =2am{ph?*=1,0 H.
F=2nR%a[h =06 xH.
F=2a%l/pgd? =13 H.
h=2a(l-sind)/pd.
h=y/a]pgsin(d/2).
t=2InR* ar*,

Q =2na’/pg.
a) F=nad?=3 mxlix;
a) AF=2nad?(271/3 -

6) F=2nad?® = 10 mMx[ix.

1) = -1,5 mx/Ix;

6) A’ =4nxR%(2a + Rp,/3).
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6323. C-C,=R/2(1 +3p,r/8a).

6.325. a) AS=-2(da/dT)Ao; 6) AU=2(a -T-da/dDAc.

6.326. A=AmRTIM =12 lTx.

6321. m =(V-mV_)|(Vo-V.)=20r, V =10 3pece V_ — ynennubiit
06BeM BORBI.

6.328. m_=Mp,(V,- V)/[RT=2,0r, rme p, —~ HopMmalkHOe AaBJeHUE.

6329. n=(n-1)/(N-1); n=1/(N+1).

6330. AS=mq/T=6,0 xJIx/K, AU=m(q-RT/M)=2,1 MIx, rne T=373 K.

6331 h=(Q-mcAT)RT/qpSM =20 cM, Toe ¢ — yaeibHas TEMJIOEMKOCTh

poabt, AT=100 K, ¢ — ymespHas Temnora napooGpasosBaHuss Bofbl, T — ee
TeMIepaTypa KHIEHHA.

6332. A=mc(T-T)RT[qM =25 Jix, tne € — yueNbHAdA TEIIOEMKOCTH BOALL,
T — HavaibHas TeMNepaTypa Napa, paBHas TEMIEPaType KUNEHHs BoAbl (3T0
BHAHO M3 YCJIOBMA), § — yAEJbHAs TEIUVIOTa KOHAEHCAUMH fapa.

6.333. A =mq(T,/T, - 1) =0,67 MIIx, rae q =225 xJIx/r.

6.334. d =4aM/npRT =024 mxM, Tie p — IJIOTHOCTh BOABI

6.335. p =npom =0,35 r/(c-eM®), e p, — HOpManbHOe JaBJEHHE.

6.336. p = 1y2aRT/M =09 ulla,
6331. Ap =a[VL =17 -10*arm.
6.338. p, = pq, npubmmsnreasHo 2 -10* arm.

6340. a = 27R2T‘2p/64pm =3,6 arm-r’/mom’, b=RT_][8p_, =0,043 n/mone.

6341 V_ =3RT, _[8Mp , =47 cM’/r.

6342. (x +3/v¥)(3v-1)=8t, t=15.

6343. a) V. =3bm/M =501 6) P, =a/27b> =230 arm.

6344. T, =8a/27bR=300 K, p,, = V/3b =0,34 r/cw’

6345. n = 8Mpml 3pR T,,=025, e p — mioTHocTh 3dMpa Mpu KOMHATHOM
TeMiepaType.

6.346. IIpumeHum ypaBHenue (6.4 1) K OGPaTHMOMY HM3OTEPMUIECKOMY MPOLIECCY
1-2-3-4-5~-3~1: deS =de+ fpdV. Tak Kak TiepBble [Ba HHTErpasa PaBHbI

HYJIO, TO H fp dV =0. IMocnennee MoXeT GbITH TONBLKO TIPH PaBEeHCTBE IuIOLafei
I n IL 3aMernM, 4TO 3TH pacCyXieHHd HEMPUMEHHMbL. HaNMpuUMep, K UMKIY
1—-2~3-1. OH Heo6paTuM, NGO BKIICHAET COBEpillaeMblii B Touke 3 HeoGpaTHMbIit
nepexop 3 oAHO(}A3HOrO COCTOAHMA B AByX(rasHoe.

6347. n=c|t]/g =025, tae ¢ — ymenwuas TennoTa miaBieHma abga. Ilpu
t=~80°C.

6348. AT=-(TAV'[q)Ap=-T75 MK, rie ¢ — yhenbHas TemwlioTa IUiaBjicHAs
JbAa.

6.349. V_ =qgAT/TAp=1,7 M*/kr, rthe q — ymeabHas TemioTa napoobpa-
sosanmnsa, T=373 K

6.350. p_ =p(1 +qMAT/RT?) =1,04 arm, 1mie q — VYyAeqbHas  TeIIOTa
napooGpasoBanus, p, — HopMaabHoe famiaehue, AT =11 K

6351. Am/m=(gM|RT-1)=5%.

6352. ¢ =R(a-bT).
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6.353. p =p,exp[(gM/R)(1/T, - 1/T)]. 3tn ynpoutenus NOMYCTUMbI AAA He
C/MWKOM LIMPOKOTO MHTEPBa/a TEMICPATyp, 3HAYNTEAbHO MEHBIUNX KPHUTHYECKO.
6354. n =cpTAV'[q>=0,03, me ¢ — ynenwHas TennoemkocTh Jbaa, T =

=273 K, q — yneabHad TemOTa IJIABJIEHHA.
6.355. a) 216 K, 5,1 arm; 6) coorBercTBeHHo 0,78, 0,57 u 0,21 x[Ix/r.

6.356. AS=m[cIn(T,/T,) +q/T,) =72 xx/K.

6357. AS,=q,,/T, +cn(T,/T)) + q,,,/T, = 8,6 JIx/(rK).

6.358. AS=mcIn(T/T}) = -10 [Ix/K, e ¢ — yneibHasA TEMIOEMKOCTb MEAH,
T=273 K (npn naHHbIX YCJOBMAX Jie[] PACTAeT 4aCTHYHO).

6.359. a) Ilpu m,c,t, <m,q nen pacTaeT He Bech M

AS = my6;[TyIT, -1 - In(T,/T)] =92 Jt/K;
6) npun m,C,1, >m,q Jef pacraeT Becb U
AS =mq/T, + c,[m,In(T/T,) -m,In(T,/T)] = 18 Ox/K,

me T=mT, +m,T, =mq/c,)/(m, +m,).

6.360. AS=mq(1/T,-1/T,)) + mc[T,/T, -1 -1n(T,/T,)] =0,48 Ix/K.

6.361. C=C,-gM|T=-74 Ix/(K-moxb), me C,=Ry/(y -1).

6.362. AS=qM|T,+ Cpln(Tlel), me C,=Ry/(y-1).
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INIpunoxeHnus

1. HekoTopbie ¢opMynn!l anredGpsl B TPHIOHOMETPHH

KopHM KBagpaTHOTO ypaBHEHMA ax?+bx+c=0:

A -b+yb*-4ac

2a

sin®a +costa=1"
secta -tgla =1
csc?a-ctgla=1
sine csco =1
cose seca =1
tge ctga =1

sin (¢ + B) =sina cosP + cosa sinf§
cos (ot f) =cosa cosP Fsing Sinf

_ tgaztgP
tg(exP) 1xtgatgf

cg(esB)= ctga ctgBz 1
ctgfrciga

sina = 1fy/1+ctg?a
cosa = 1/y1 +tga

sin2a =28ina cosa

cos2« = cos®e - sine

sina + sinf =23in£—;—p cosi;—p

sine -sin;;:zm“_"p_sin“_'_p_
2 2

oos¢+oosp=2cogﬁ.ﬂ_cos.“_‘_9.

tgzar._z_tg_a_ 2 2
1-tg2a
ot 2y -1 coaa—cosﬁ:—2sin.g+_ﬂ_sin_a__p.
ctg2tz=———-g 2 2 2
2ctga
s % - 1-cosa 2sina sinf = cos (o - B) - cos (a + B)
2 2 2cosq cosP = cos(a ~ B) +cos (a + B)
« _ lvcosa 2sina cos = sin (s - B) + sin (e + )
2 2

tha=(e*-e )/{e*+e™%)

ctha =(e* +e~<)/(e* - ¢~
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2. Tabnuya BPOUZBOAHBIX M HHTEIPAIOB

DyHkuua IIponssoasian Dynkuns IMpoussonHas
1x -1x? sinx cos X
Jx 1/(2/x) cosx -sinx
x* nx*! tgx 1/cosx
e ne* cagx - 1ain’x
a* a*hna arcsin x 1-x?
Inx 1/x arccos x ~I)1-x?
) i - v'u arctg x Y(l+x%
v () P arcctg x -1/(1+x%)
n+l
fx"dxsx , nel f dj: =tgx
n+1 CcO8°x
fdx/xzhx f dx =-ctgx
sin’x
fninxdx--oocx dx
, f = arctg x
fcocxdx-nmx 1+x?
ftgxdx-—lnw-x f dx = arcsin x
1-x?
[ =22 =il +5™-1)
fudv-uu—fudu Vx2-1
1’ . n=0 ﬁ,z’ n=0
[redg o |V 212 SV LAY
i a1 x"exp(-xHdx
0 B o Vri4, n=2
2, n=2 12, n=3
2,31, n=1f2 0225, a=1
- 56, n=1 oy 1,18, a=2
»
fx dx _ 12405, n=2 f’; ’1‘= 2,56, «=3
o &1 nY1S, n=3 ° 491, a=5
249, n=4 643, a=10
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3. Hexorophle MOCTOAHHBIE 4MMCIAA M NpHOIHKEHHBIE (OPMYIbI

ITocTosiHHbIE 4Yncaa

Ipubanxennsie GopMmyast (npu & << 1)

7 =3,141
n?=9,8696
Vr=1,7725

e =2,7183

lge =0,4343
In 10 =2,3026

(lza)*=~1zne
e=1+a
n(l+a)=a
sing =«
cose=1-a?2
tga=a

4. HexoTopble cBeneHHs O BeKTOpax

ab=a b +a b +a,b,
i
(ab]=\% & %|=(a,b-ab)i+(ab-ab)j+ab-ab)k
b, by b,
afbc]=b[caj=c[ab]
[a[bc]]=b(ac) -c(ab)
_‘i( +1,)=Q+£i_t_’ i(ab)=ﬂb+aﬂ
dt de dt dt dt dt
d da da d da db
—(ea)=—a+ o — —[ab]l=|—b —
A i it o2 J“‘dt}
5. I'pevecknii ancasur
A, o - amppa I, v — jiora P,p - po
B, p — Gera K, x -~ kanna Y, 0 — curma
I, vy — ramwma A, A ~ namb6pa T, © — Tay
A, 8 — pemvra M, p - v T, v — uncuion
E, ¢ — ancuion N, v - uwo D, 9 — ¢pu
Z, { - paera E, & - keu X,x - xn
H,n - 2ra 0, o — omukpoxn ¥Y,¥ — ncu
8,0,0% - tera O, — mn Q, w ~ owmera
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6. TaGiuna TpuroHoMeTpHYecKHX yHKIuil

Yron

sin tg ctg cos

0° 0,0000 0,0000 o 1,0000 90

1 0, 0175 0, 0175 52,29 0,9993 89

2 0 0349 0,0349 28 64 0,9994 88

3 0,0523 0,0524 19, 08 0,9986 87

4 0,0698 0 0699 14 30 0,9976 86

S 0,0872 0,0875 11,43 0,9962 85

6 0 1045 0,1051 9,514 0,9945 84

7 0 1219 0 1228 8 144 0,9925 83

8 0 1392 0 1405 7 115 0,9903 82

9 0,1564 O 1584 6 314 0,9877 81
10 0,1736 0.1763 5,671 0,9848 80
11 0,1908 0,1944 5,145 0,9816 79
12 0,2079 0,2126 4,705 0,9781 78
13 0, 2250 0,2309 4,331 0,9744 77
14 0 2419 0,2493 4,011 0,9703 76
15 0,2588 0,2679 3,732 0,9659 75
16 0,2756 0,2867 3,487 0,9613 74
17 0,2924 0,3057 3,271 0,9563 73
18 0, 309() 0,3249 3,078 0,9511 72
19 0, 3256 0,3443 2,904 0,9455 71
20 0,3420 0,3640 2,747 0,9397 70
21 0,3584 0,3839 2,605 0,9336 69
22 0,3746 0,4040 2,475 0,9272 68
23 0,3907 0,4245 2,356 0,9205 67
24 0.4067 0,4452 2,246 0,9135 66
25 0,4226 0,4663 2,145 0,9063 65
26 0,4384 0,4877 2,050 0,8988 64
27 0,4540 0,5095 1,963 0,8910 63
28 0,4695 0,5317 1,881 0,8829 62
29 0,4848 0,5543 1,804 0,8746 61
30 0,5000 0,5774 1,732 0,8660 60
31 0,5150 0,6009 1, 664 0,8572 59
32 0,5299 0 6249 1, 600 0,8480 58
33 0,5446 O 6494 1 540 0,8387 57
34 0,5592 0 6745 1,483 0,8290 56
35 0,5736 0,7002 1,428 0,8192 55
36 0,5878 0,7265 i 378 0,8090 54
37 0,6018 0,7536 1,327 0,7986 53
38 0,6157 0,7813 1,280 0,7880 52
39 0,6293 0,8098 1, 235 0,7771 51
40 0,6428 0,8391 1,192 0,7660 50
41 0,6561 0,8693 1,150 0,7547 49
42 0,6691 0 9004 1,111 0,7431 48
43 0,6820 0 ,9325 1,072 0,7314 47
44 0,6947 0 9657 1,036 0,7193 46
45 0,7071 1,0000 1,000 0,7071 45°

cos ctg tg sin Yron
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7. Tabnuua nokazaTebHBIX GyHKuml

X e* e * x e* e *
0,00 1,0000 1,0000 4,00 54,598 0,01832
0,10 1,1052 0,9048 4,10 60, /340 0,01657
0,20 12214 0,8187 4,20 66, 686 0,01500
0,30 13499 0,7408 4,30 73,700 0,01357
0,40 1,4918 0,6703 4,40 81,451 0,01228
0,50 1,6487 0,6065 4,50 90,017 0,01111
0,60 1,8221 0,5488 4,60 99,484 0,01005
0,70 2,0138 0,4966 4,70 109 95 0,00910
0,80 2,2255 0,4493 4,80 121, 51 0,00823
0,90 2,4596 0,4066 4,90 134,29 0,00745
1,00 2,7183 0,3679 5,00 148,41 0,00674
1,10 3,0042 0,3329 5 10 164,02 0,00610
1,20 3,3201 0,3012 5,20 181,27 0,00552
1,30 3,6693 0,2725 5,30 200,34 0,00499
1,40 4,0552 0,2466 5,40 22141 0,00452
1,50 4,4817 0,2231 3,50 244,69 0,00409
1,60 4,9530 0,2019 3,60 270,43 0,00370
1,70 54739 0,1827 5,70 298,87 0,00335
1,80 6,0496 0,1658 5, 80 330,30 0,00303
1,90 6,6859 0,149 5,90 365,04 0,00274
2,00 7,3891 0,1353 6,00 403,43 0,00248
2,10 8,1662 0,1225 6,20 492,75 0,00203
2,20 9,0250 0,1108 6,40 601,85 0,00166
2, 30 9,9742 0,1003 6,60 735,10 0,001360
2,40 11,023 0,09072 6,80 897,85 0,001114
2,50 12,182 0,08208 7,00 1096,6 0,000912
2,60 13,464 0,07427 7,20 13394 0,000747
2, 70 14,880 0,06721 7,40 1636,0 0,000611
2,80 16,445 0,06081 7,60 1998,2 0,000500
2,90 18,174 0,05502 7,80 2440,6 0,000410
3,00 20,086 0,04979 8,00 2981,0 0,000335
3,10 22,198 0,04505 8,20 3641,0 0,000275
3,20 24,533 0,04076 8 40 44471 0,000225
3,30 27,113 0,03688 8,60 5431,7 0,000184
3 40 29,964 0,03337 8,80 66342 0,000151
3,50 33,115 0,03020 9,00 8103,1 0,000123
3,60 36,598 0,02732 9 20 9897,1 0,000101
3 70 40,447 0,02472 9 40 12088 0,000083
3,80 44,701 0,02237 9,60 14765 0,000068
3,90 49,402 0,02024 9,80 18034 0,000055

10,00 22026 0,000045

r. 013




8. AcTpoHOMHYECKHE BEJTHYHHBI

Iepuon
" Cpeassas
KocMmuueckoe Cpenuuit Macca, kr IOTHOCTS, BpallleHUA
TEJO pagnyc, M r /CM3 BOKpYr OCH,
CyTKH
ConHue 6,95 - 108 1,99 - 10% 141 254
3emas 6,37 - 10° 598 -10% 552 1,00
Jiyna 1,74 - 10° 7,35 - 102 3,30 273
[liasera Comed- Cpepnee pac- Ilepuon obpa- Macca B
cTOfHHiE OT L{EHMS BOKPYT eqUHNLIaX

HOM CHCTEMBbI

Cosmna, 105 kM

Conxua, B rogax

Maccol 3emuu

Mepxypuii 57,87 0,241 0,056
Benepa 108,14 0,615 0,817
3emis 149,50 1,000 1,000
Mapc 227,79 1,881 0,108
IOnurep 7778 11,862 318,35
CarypH 1426,1 29,458 95,22
Vpan 2867,7 84,013 14,58
Hentyn 4494 164,79 17,26
9. IInoTHOCTH BeUIECTB
Teepaoe BeliecTBa p, rjem® AKuaxocth p, T/em®
Anmas 35 BeHzon 0,88
ANOMUHUHA 2,7 Bona 1,00
Boasppam 19,1 Imuuepus 1,26
I'pacdur 1,6 Kacroposoe Macio 0,90
XKesezo (cranb) 78 Kepocnn 0,80
3os0TO 19,3 PryTp 13,6
Kapmuit 8,65 CnupT 0,79
KoGaneT 8,9 Taxenas Bona 1,1
Jen 0,916 3dup 0,72
Menb 8,9
Monubpes 10,2
Haitrpuit 0,97 a3 (npu HOpMaibHBLIX 3
ke ) Sy |
InatuHa 21,5
Ilpo6ka 0,20 Asor 1,25
CauHel 11,3 AmMMmuak 0,77
CepeGpo 10,5 Bogopon 0,09
Turau 45 Bos3ayx 1,293
Vpau 19,0 Kucnopon 1,43
®apdop 23 Meran 0,72
Inax 7,0 Yraekucanbiit ras 1,98
Xnop 3,21
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10. Yupyrue nocroaumsie. Ilpenen npo4HoCTH

Moyb Moyt Koadpnu- IIpenen Cxuma-
LUEHT IPOYHOCTH eMOCTb
Marepuan IOHra CcABMra
E ITa G ITa Ilyaccona Ha pa3pbis 8,
’ ’ M o,, [Ma Ma-!
AmoMuHn 70 26 0,34 0,10 0,014
Menb 130 40 0,34 0,30 0,007
CsuHel 16 56 0,44 0,015 0,022
Cranb (keneso) 200 81 0,29 0,60 0,006
Crexio 60 30 0,25 0,05 0,025
Bona - - - - 0,49
11. InasnexTpuveckue NPOHHIAEMOCTH
HuanexTpux & JusnexTpux £
Bona 81 IMommaTunen 2,3
Bosayx 1,00058 Cmona 75
Bock 78 Cnupt 26
Kepocun 2,0 Creksio 6,0
Tlapagpmn 2,0 ®apop 6,0
Tnekcnrnac 35 D60HUT 2,7
12. YaenbHble CONPOTHBIICHUS NPOBOZHHKOB
H HU30JIATOpOB
YaenbHoe Temnepatryp- YaennHoe
COMPOTUBJICHUE Hblfl KO3~ ) COMPQTUB-
Tlposopumk (npu 20°C) p, duimedT a, szosatop JieHue p,
HOM * M KK~! OM M
AmoMuHMit 25 45 Bymara 10%°
BoJbgpam 50 438 Mapadun 10%
Kenezo 90 6,5 Cmona 108
3onoTo 20 40 dapdop 108
Mensb 16 43 1leanax 10t
CeuHen 190 42 D60HAT 10%
Cepebpo 15 4,1 Auraps 10"
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13. MarHuTHBIE BOCHIPHMMYHBOCTH I1apa-

H JTHAMAarHCTHKOB

TlapaMarHeTHK w=1, 1076 JiaMarseTuk u—1, 107
A3zoT 0,013 Bopopon ~0,063
Boaayx 0,38 Benaua -75
Kucnopop 1,9 Boga -9,0
OGOHMT 14 Meab -10,3
AmoMunHnA 23 Creksio -12,6
Boabdpam 176 KamenHaa cosb -12,6
IlnaTuna 360 Ksapu -151
Kupxnit kucnopoq 3400 BucmyT. -176

14. Tlokazarenn npeloMieHus n

a3 n Kuakocrs n Teepgoe Teso n
A3soT 1,00030 Benson 1,50 Asmas 242
Bosgyx 1,00029 Bopa 1,33 Kpapi naasaeHHbIi 1,46
Kucnopon 1,00027 [uuepux 1,47 Crexno (o6GbIyHOE) 1,50

Cepoyriepon 1,63

IIpuMevanune.

yCJIOBHbIE.

INokaszaTenu NpeJOMJICHUA 3aBUCAT M OT AJIMHbI BOJIHbI
CBeTa, NO3TOMY NpUBEACHHbIE 3CChb 3HAMYCHUA N CJEyeT paccMaTpuBaTh Kak

Jns KpMCTaNNos € ABOMMBIM JIyuenperoMiIeHHeM

Hcnavgckuii winar Ksapy
JIJIMHA BOJIHbI

A\, HM Lger

ne nO n¢ no
687 KpacHbii 1,484 1,653 1,550 1,541
656 OpaHXKeBbli 1,485 1,655 1,551 1,542
589 XenTbiit 1,486 1,658 1,553 1,544
527 3eJIeHbIi 1,489 1,664 1,556 1,547
486 roJyGoii 1,491 1,668 1,559 1,550
431 crHe-(p1uoNeToBbI 1,495 1,676 1,564 1,554
400 ¢uroneToBbiii 1,498 1,683 1,568 1,558
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15. Bpaienne MWIOCKOCTH MOJAPHIANHH

EcrecTBenNoOe BpameHue B KBapie

Marynrsoe spamesne (A = 589 um)

INocroanHas IMocTosannan

Ammna son- BpaueHua q, Knakocthb Bepne V,
Hel N, HM " rpan/Mm YILMHH/A

275 120,0 PBenszon 2,59

344 70,6 Bopa 0,016

373 58,8 Cepoyriepon 0,053

405 48,9 CnupT 3TUJIOBbIA 1,072

436 41,5 -

497 31,1

590 21,8 MpumMeyanue. INpuBeneHHbie

656 174 3HaYeHus nocrosHHoi Bepae cooTser-

670 16,6 CTBYIOT KOMHATHOM TeMMepaTtype

16. Padora BBIXOAA 3MEKTPOHA M3 METAJINOB
Mertamn A, 3B Merann A, 2B Merann A, 9B
AJTIOMIHUIA 3,74 Kamnii 2,15 Hukenb 4,84
Bapnit 2,29 KoGanbT 4,25 IMnatuna 5,29
Bucwmyr 4,62 Jinnii 2,39 Cepebpo 4,28
Boavdpam 4,50 Mens 447 Turau 3,92
Keneso 4,36 MoaubaeH 4,27 Iesui 1,89
3oa0TO 4,58 Harpwii 2,27 I{uHk 3,74
17. Kpaii K-mosiochl nornouieHus
zZ DneMeHT Ak, M Z AneMenT A, MM
23 Banaanit 226,8 47 CepeGpo 48,60
26 Keneso 174,1 50 [6)16):%6} 42,39
27 KoGanwt 1604 74 Bonbdpam 17,85
28 Hukens 1486 78 ITnatuna 15,85
29 Menb 138,0 79 3oJs0TO 15,35
30 LIuHk 128,44 82 Cauter, 14,05
42 Monnbagen 61,9 92 Ypau 10,75




18. MaccoBsie xo3dbunnentni ocnabnenns
(PEHTTEHOBCKOE W3JTyYCHME, Y3KMIl ITy4OK)

MaccoBbiii KoadxpHilMenT ocnabrenus p/p, cM’/r
A\ M
Bosayx Bopa Amomunnit Mens CenHey

10 0,16 0,16 0,36 38
20 0,18 0,28 1,5 49
30 0,29 0,47 43 14
40 0,44 1,1 9,8 31
50 048 0,66 2,0 19 54
60 0,75 1,0 34 32 90
70 1,3 15 51 48 139
80 1,6 2,1 74 70
90 2,1 28 11 98

100 2,6 38 15 131

150 8,7 12 46 49

200 21 28 102 108

250 39 51 194 198

19. KoHcTaHTB! ABYXaTOMHBIX MOJIEKYI

Mexwanep- YacroTra Mexceinep- Yacrora
Moue-~ HOE paccTo- - Mouae- HOE paccTo- -
KosneGanuit xonebanni
kyna AHUC @ 1014 C"’ Kyna AHNE @ 10“ c_,
d 1078 cMm ’ d 107% cm ’
H, 0,741 8,279 HF 0917 7,796
N, 1,094 4,445 HCI 1,275 5,632
0, 1,207 2977 HBr 1,413 4,991
F, 1,282 2,147 HI 1,604 4,350
S, 1,889 1,367 co 1,128 4,088
Cl, 1,988 1,064 NO 1,150 3,590
Br, 2,283 0,609 OH 0,971 7,035
I 2,666 0,404
20. HepHuonsl moypacnafa pajMOHYKIMIAOB
KoGaner “Co 5,2 ropa (8) Pagon 2Rn 38 cyr (a)
Crponumii *Sr 28 netr (6) Paguit ?SRa 1620 ner (a)
TMonouuit ?°Po 138 cyr (o) Vpaun 2*U 45-10° ner (o)




21. Macchl JIeTKHX HYKNH/I0B

| HabbiTok Macchbl W36biTok Macchl
V4 Hyxmpa Hykanaa M—A, z Hywmna Hykuaa M—A,
a.e.M. a.eM.
0 n 0,00867 6 e 0,01143
1 'H 0,00783 2c ]
’H 0,01410 Be 0,00335
H 0,01605 7 BN 0,00574
2 SHe 0,01603 MN 0,00307
‘He 0,00260 BN 0,00011
3 SLi 0,01513 8 o] 0,00307
Li 0,01601 %0 ~0,00509
4 "Be 0,01693 0 —0,00087
*Be 0,00531 9 19p —0,00160
°Be 0,01219 10 PNe —~0,00756
10Be 0,01354 1 BNa -0,01023
5 B 001294 *Na -0,00903
up 0,00930 12 Mg ~0,01496
Mpumeuanue. 3peco M — Macca uywmga B aeM, 4 — Macco-
BO€ 4YHUCJIO.
22, NMocTosHHLIE TAa30B
IE’ [TocrosiHHble
l'az (orHo- Tennaon- o % Ban-nep-Baannca
CHTe/bHasA C poBOAHO- 2 « =
MOJIEKY~ 7:_5{’_ CcTh Q E as
JasgpHas 4 MBT = 5 g = a, b,
Macca) "MK |&s | 2N Ma-m$ M3
= 3 1078
=R Mo 2 MOJIb
He (4) 1,67 1415 18,9 0,20 - -
Ar (40) 1,67 16,2 2,1 0,35 0,132 k)
H, (2) 141 168,4 84 0,27 0,024 27
N, (28) 1,40 24,3 16,7 0,37 0,137 39
0, (32) 1,40 244 192 | 035 0,137 32
CO, (44) 1,30 232 14,0 0,40 0,367 43
H,0 (18) 1,32 15,8 90 | 6,30 0,554 30
Boaayx (29) 1,40 24,1 17,2 0,35 - -
ODpumevanne 3HayeHus ¥, % M N — 0OpPH HOPMAIbHLIX YCIOBMAX.
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23. TennoBbie MOCTOAHHBbICE TBEPABLIX TN

YneavHas Ile6aeBckaa | Temneparypa YneabHast

BelecTBO TEIJIOEMKOCTb | TeMrepaTy- naaBJeHuA, TemioTa nnaB-

¢ Mx/(rK) pa 6, K °C nenus g JIx/r
AmoMUHUHA 0,90 374 660 321
Kenezo 0,46 467 1535 270
JNen 2,09 - 0 333
Menb 0,39 329 1083 175
CeuHel, 0,13 . 89 328 25
Cepebpo 0,23 210 960 88

Mpumeuanune 3HadyeHUs YyAeJbHBIX TEMJIOEMKOCTER COOTBETCTBYIOT

HOPMAJIbHBIM yCJIOBUAM.

24. HexoTopsie NOCTOAHHbIC KHAKOCTEH

VYanenbHas
TloBepxHocTHOE YaenwHas
Bsaskoctb TenjoTa napo-
)KHI.IKOCTI; HaTAXEHHNEC TENJIOEMKOCTDb
n, MIla-c o, MH/M ¢, Ix/(r-K) o6pa3zoBaHus
’ ’ g Iox/(r-K)
Bopna 10 73 4,18 2250
Lmuepun 1500 66 2,42 -
PryTh 16 470 0,14 284
CnupTt 12 24 2,42 853

I[Tpumeyanmne. [lpnBegeHHble 3HAYEHNA BEJMYMH COOTBETCTBYIOT:
7 M o — KOMHaTHo# TeMnepatype (20°C),
€ — HOPMAJbHBIM YCJIOBHAM,
q — HOPMaJLHOMY aTMocdepHOMY [aBJeHHUIO.

25, JlaBneHHE HACBIUCHHBIX MAPOB BOJBI

°C JHlasiexue, °C Hasaenue, °C IaBaenne,
klla kIla kIla
0 0,61 25 3,15 60 19,9
5 0,87 30 4,23 70 31,0
10 _ 1,22 35 5,60 80 473
15 : 1,70 40 7,35 90 70,0
20 2,33 50 12,3 100 101,3
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26. OcnoBHble Bemuunsl u eaununst CH

Bpems ¢ — Be/MUMHA, XaPAKTEPH3YIOLLas MOCIENOBATE/bHYI0 CMEHY SABJEHMA M
COCTORHMI MATEepUH, XapaKTepUsylolas [UIMTENBHOCTL UX ObITUA; eAMHMUA -
cekyHaa (c).

Cexywda pasua 9 192 631 770 nepuofaM M3AyYeHHs, COOTBETCTBYIOWIETO Nepexoay
MeXAy ABYMs CBEPXTOHKMMH YPOBHAMH OCHOBHOIG COCTOAHMsA aToMa uesns-133.

Jmuna | — BeAMUWHA, XAPAKTEPU3YIOMafd MPOTAKEHHOCTb, YAANECHHOCTb H
NepMelteHne Tel WIM MX YacTeil BAO/Mb 3alaHHON JMHMH; €AMHMLA — MeTp (M).

Memp ectb AnMHA TYTH, POXOAMMOIO CBETOM B BaKyyMe 3a MHTEPBAJI BpEMEHH
1/299 792458 c. .

Macca m — BeJMYMHA, ONIPENE/iAIONIAs NHEPTHDBIE U MPABUTALUHOHHBIE CBOHCTBA
MaTepuaibHbIX OGLEKTOB; eAMHMLA — Kujorpamm (Kr).

Kunozpamm paBeH Macce IUIATHHO-WPHMAMEBOrO 3TaloHA, XpaHserocs B
Mexaynapogiom 6wopo Mep n BecoB (B Cespe, 6iu3 Ilapuxa). Macca srajona
6anska k Macce 1 am® umcroli Bogel npn 4°C.

Cuna anexTpuyeckoro toxa /| — cKajapHas BeJMYMHA, UYMCIEHHO paBHasg
3/IEKTPHYECKOMY 3apAfdy, NEPEeHOCHMOMY CKBO3b PaccMaTpPHUBAEeMylo NMOBEPXHOCTH 3a
CAMHMLY BpeMEHM; eauMHuna — amnep (A).

Amnep paBeH cuie MOCTOAHHOrO TOKa, KOTODBIH NpM NMPOXOXIAEHUH MO ABYM
napauieNbHbiM NPAMOJMHEHHLIM NPOBOJHUKAM OECKOHEYHOM HOMHbI U HHYTOXKHO
MaJloif MJIOIaaM KpPYTOBOrO MOMEPEYHOro CEYCHMsA, PAclojOoXKEHHbIM B BaKyyMe Ha
paccTosHMM 1 M OOMH OT [pyToro, Bbi3Bad Gbi HA KaXIOM YYacTKe NPOBOJAHMKA
AmMHON 1 M cuiy B3amMopeiicTus, pashylo 2 - 1077 H.

Tepmognuamuyeckas Temneparypa 1 — Temnepartypa, OTcCYMTbIBaeMas o
TEPMOMHAMMYECKOI 1LKale TEMIEPaTyp oT abCOMOTHOrO Hy/A; eNMHHLA — KeJb-
sun (K).

Keaveun paBen 1/273,16 wacTu TepMOQUHAMMHYECKOH TeMIlepaTypbl TPOHHOM
TOYKH BOJBIL.

NIpuMmevanus:

1. Kpome Temnepatypnl KesnbBuHa (oGo3nauenne T) ROMyCKaeTCH NPUMEHATHL
Takxe TeMneparypy Lleabcus (o6o3HadeHue f), onpefeisieMyio kak ¢ = T — T, e
T, = 273,15 no onpepenennio. Temneparypa Kenbsnna BbipaxaeTcs# B KeJbBMHAX,
Temnerapypa lleabcua — B rpagycax Lleabcus (o6osnadenue °C). Ilo pasmepy
rpanyc lleabcus pasen kempBuny (1°C =1 K).

2. Vlntepsan mim pasHocTh Temnepartyp KesnbBuHa BbIpakaeTcd B KeJbBHHax.
Hurepan unm pasHocts Temneparyp lledncus ponyckaeTcs BuipaXkaTh Kak B
KeJIbBUHAX, TaK M B rpagycax Lleabcus.

KomirgecTno BemiecTa . — BeJMYMHA, PABHAR YUCTY CTPYKTYPHLIX BIEMEHTOB,
COAEPXALNXCA B Tedae (CUCTEME TeN); €AMHMIA — MOJb.

Mons  pasen koMMueCTBY BelleCTBA CHCTEMbl, COMNEpKallelf CTOMBKO Ke
CTPYKTYPHBIX 3JIEMEHTOB, CKOJIbKO CONEPXMTCA aTOMOB B ymiepoge-12 Maccoif
0,012 kr. Ilpy npUMEHEHHU MOJIA CTPYKTYPHblE IAEMEHTHI AOKHLI GbITH crieundu-
UMPOBaHBI M MOTYT GbITb aTOM@MM, MOJIEKY/aMU, HOHAMH, NEKTPOHAMU U APYTUMH
4acTHUaMH W crietMHUMPOBAHHBIMU [PYNNAMHU 4YaCTHH.

Cuna cpera | ~ BenvuMHa, paBHas OTHOUIEHHIO CBETOBOIO NMOTOKA, PaCIpoOCTpa-
HAIOWErocs OT MCTOYHMKA HM3JAYYEHUS B PaAcCMaTPUBAEMOM HANPaB/IEHHUH BHYTPH
MAaJIOr0 TE/IECHOTO yr/ia K 3TOMY Te/JeCHOMY yriy; eAMHMLA — KaHgeaa (Ka).

Kandena pagna cune cera B 3agaHHOM HanpaBJeHUN HCTOYHMKA, ucmyckaole-
M0 MOHOXpoMaTHieckoe uafydeHue 4actoroi 540 TIu, cura M3aydeHMs KoToporo
B 9TOM HanpaB/JCHUM cocTaBiieT 1/638 Br/cp.
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27. Epunnnel ¢$pu3nvecKuX BEJIHYHH
O6o3nayeHNs M HA3ZBAHMS HEKOTOPBHIX €AWHMIL

A - amnep I'y - repy Mkc — MakcBewt
A — anrcrpem AMH — [MHa H - HbloTOH
a.e.M. — aTOMHad eQuHMLa Hx — pxoyne I - nyas
Macch! anTp — AUONTpUA ITa — nackamb
b - Gexn K - xeabBuH pal — paanan
6 — OapH Kan — Kajnopus C — CeKyHaa
Bk — Oekkepenb KA — KaHaeaa CM — cuMeHc
B — BoabT Kn — xynon cp — cTepaguaH
B6 — BebGep J -~ JATP Ta — vtecna
Br - BarT JK — JIIOKC & - dapan
' — reHpu M — JIIOMEH 4 — gac
r — rpamMm M — METp 39 - 3pcreq
Fc — rayc MUH — MUHyTa 3B - 37eKTPOHBOJLT
JecaTHYHBIE NMPUCTABKH K HASBAHMAM eIMHMI
D - 3kea, 10'® K — kuao, 10° MK — Mukpo, 10~
I1 - nera, 10% r - rekro, 102 H — naHo, 107°
T - Tepa, 101 a — peuu, 107! n — nuxo, 10712
I — rura, 10° ¢ - caurty, 1072 ¢ — demto, 1079
M — mMera, 105 M — M, 1073 a — arro, 10718
Enmunusr senunund 8 CH u CI'C
EnuHuna Be/MYNHbL OTHoluenne
Besanvuxa en. CU
16374 CIC en. CIC
Iauna M c™M 10°
Bpems c c 1
CxopocTsb M/c cM/c 1¢?
Yekopenue m/c? em/c? 10°
Yacrora KojaeSauuii 'y I 1
KpyroBas uacrora ¢! el 1
YrioBaa ckopocTh pan/c pan/c 1
YraoBoe yckopeHue pan/c? pan/c? i
Macca Kr r 10°
IoTHOCTD Kr/m> r/em® 103
Cuna H [HH 10°
JHaBneHne, HanpsxeHue Ma nuH/cm? 10
Umnynbe KT - M/c r-cm/c 10°
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Ipodorxcenue maba. 2,

3fech B rayccoaoﬁ CHCTEME.

EQuHMLA BeJIMYMHbI OTHoleHNe
BeauunHa en. CU
cu Crc ‘en. CIC
MOMEHT CiJIbl H-Mm AMH * cM 107
DHeprus, paboTa T 3pr 10’
MowHoCTh Br apr/c 10’
[110THOCTb MOTOKA 3HEPTHH Br/mM? apr/(c - cM?) 10°
MOMEHT MMIyJIbca Kr-m%/c r-em¥/c 107
MOoMeHT MHepuuu Kr - M? r-cm? 10’
BaskocTb Ma-c I1 10
Temnepatypa K K 1
TensoeMKoCTb, 3HTpONUA Ix/K apr/K. 107
KonuyecTBo 3JieKTpHMYecTBa Kn CI'Co-eq 3-10°
IMoTeHuman B CI'C3-ep 1/300
HanpsaXeHHOCTb 3jieKTpHUye- B/™m CIC3-en 1/(3-10%
cKoro nons
DAEeKTpUYECKOoe CMellieHne K.rl/M2 CI'C3-ep 127 -10°
3NeKTpUYECKUil MOMEHT Ki-m CIC3-en 3-101
aumons
o pu30BaHHOCTD Kn/m? CI'C3-en. 3-10°
EMKOCTb ® cM 9. 10"
Cuna ToKa A CI'C3-epn. 3-10°
IT1OTHOCTb TOKA A/m? CILCD-en. 3-10°
ConpoTusieHue _ OMm CI'C3-en. 1/(9 - 10')
VaesbHoe COMPOTHBAEHHE OM M CI'C3-en. 1/(9 - 10%)
TIpoBoauMoCTb CMm CI'CD-ep. 9.10"
MaruuTHas MHAYKUMA Ta Tc 10*
MarsuTHbli NOTOK B6 Mke 108
HarnpsieHHOCTb MarHUTHOIO A/M 3 471073
noas
MariuTHbl#t MOMEHT A-m? CICD-en. 10°
HaMarHiM4eHHOCTb A/M CIC3-en. 103
UHgyKTHBHOCTD Tu oM 10°
Cuna ceera K K1 1
CBeTOBOI# MOTOK M ™ 1
OcBellleHHOCTb JK
CBeTHMOCTh m/m?
ApxocTsb Ki/m2

Ilpumet anue DiexTpuyeckde M MarHuTHble equuuiupl B CIC nambi
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28. HexoTopnle BHECHCTEMHbBIC E€RHHHIBI

CkopocTh . . .. ....
Vckopenne . ... ...
Macca . .........

MowHoerp .. .. ...
BazkocThb
AVNHAMHUYECKas
KWHeMaTH4ecKas
Apkoerb . ... ... .

IMorsiouieHHas fgo3a
DKBMBaJICHTHaA fJo3a - .
AKTMBHOCTD . . . . ...
OKCMo3NLNOHHAaA Jl103a
PEHTIEHOBCKOTO

WU y-M3/ydeHnid . . . ..

-

P e b e

Ll

-

[ S S =

P et e e ek e e et bl Pk b b bl e e pd ek b b

r (rop) = 3,1557°107 ¢
cyt (cyTkm) = 86400 c
A (anrcrpem) = 1071

a.e. (acTrpoHoMMyecKkas ennHuRa) = 1,456-10'" M

mioiiM = 2,54 cM (TO4HO)

KabenbTOB = 1852 M

MHJIA Mopckasa = 1852 M

MHIA cyxomyTHas = 16093 M

nk (napcex) = 3,1-10 m

¢B. rofi (ceeToBoii rom) = 0,95-10' M
depmn = 1075 M =1 ¢m

byt = 3048 cM (TouHO)

apa = 91,44 cMm (TouHO)

6 (6apn) = 1072 Mm% = 10~# cm?

ra (rexrap) = 10* m? ‘
6appeab HegraHo# (CLIA) = 159 &
ranion aaa xkuaxoctn (CIHA) = 38 »a
nuHTa A xuakoctu (CHIA) = 047 n
yuiua (CHIA) = 30 o

y3 (yzeqn) = 0,514 M/c = 1,852 km/u4
Tan (ran) = 1 cm/c?

a.e.M. (aToMHas emuuuua macchl) = 1,66:1077 xr

kap (kapart) = 0,2 r (To4HO)

T (TonHa) = 10° kr

dyHT (pycckmii) = 041 xr

¢yur (CIIIA) = 04536 kr

krc (kunorpamm-cwia) = 981 H
arm = 101,3 kIla = 760 MM. pT. cT.
G6ap = 100 kIla (TouHo)

kre/em? = 98,07 klla

MM. pT. cT. = 133,3 Ila

n3 (noesa) = 1 klla

Topp = 133,3 [la

Bty (BaTT-4ac) = 3,6 kJx

Kan (kanopus) = 4,187 Ix

a-at™m = 101,3 IIx

3B (anekTpoHOBOALT) = 1,60-107" TIx
2. c. (JowiaguHas cuiaa) = 7355 Br

I (nyas) = 0,1 Ila-c

Cr (crokc) = 104 m¥/c

HT (uuT) = 1 KI/M?

J16 (namGept) = 3,18-10° xn/m?

pan = 0,01 Ip (rpeii)

6ap = 0,01 Jx/xr

Ku (kiopu) = 3,7-10'"° Bk (Gekkepeas) (TouHO)

P (pentren) = 2,58-10~* Ki/kr (TouHo)



29. OcuoBHbic (ropMyIBI
M rayccoBoil cucreMme

3nexTpoauHaMHKH B

CH

HanmeHoBauue

Hanpsaxennocrs noas
TOYeYHoro 3apsaa

HanpsxeHHOCTh nossd
TJIOCKOIO KOHAEHcaTopa

Horenunan noJa
TOUEUHOIO 3apdAfa

Ceg3b Mexay E u ¢

OnekTpuyYecKuil UNoib p
B note E

Cesase Mexay P u E
Ceazp Mexay ¢, P v E
Onpenenenue Bekropa D
CBA3b MeXIy € U x

Cesizb Mexay D u E

Teopema Tlaycca pas
BekTopa D

EMKocTh KoHaeucaropa

EMKocTb miockoro
KOoHAeHcaTopa

3Heprua cucTeMbl
3apsoB

SHCPMH KoHJieHcaToOpa

[1roTHOCTDL 3Hepruu
EKTPUYECKOTO NOs

3akon Oma

3akon Jxoyas—Jlenua

(17 ] TayccoBa cucrema
1 ¢ q
E= 4 E=%
41[80 rz ’.2
E=aeqe E=4nafe
-1 g -4
M 4ne, 1 ¢ r
2
E=-Vg¢, ¢p1—¢p2=fEdr
1
N=[pE], W=-pE
P=xe B P=xE
o'=P,=xe E o¢'=P =xE
D=¢g ,E+P D=E+4nP
g=1+x e=1+4mx
D=z,¢sRB D=¢E
fDds=q fDds=4nq
C=q/U
C- 808S C=-£S_
d 4nd
W= 1
—5}:4.-%
wW=CcU*2
w=ED|2 w=ED[8n
j=oE
w=gE?
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Ipodorxcenue maba. 29

HanmMeHoBaHune cn l'ayccoBa cucreMa
MaruuThblii MOMEHT p.=1S P, =1S/c
KOHTYpa C TOKOM
M B N8 We-p.B
3akoH Buo-Casapa dB= 4%:1 .I-Li—l;—ﬂ dB= % !—L%ls’—tl

Wnayxuua noss:
a) NPAMOTO TOKa
B) B LIEHTpPe BHUTKA
B) B COJICHOMAE

Onpenenedne Bekropa H

Hunpxysasuus Bektopa H
B MNOCTOAHHOM [oJe

Caasb Mexay J m H

CBfisb MEXIY p U X
Cea3p Mexay B u H
Cnaa Jlopenua

3akoH Amilepa

Cunha B3ammopeiicreus
rnapaulesibHbIX TOKOB

3. B. ¢ MHAYKUMHA

WHAYKTHBHOCTD

WHAYKTUBHOCTDL
coJieHouaa

JHeprus MarHMTHOTO
MoJsA TOKa

IInOTHOCTL 3Heprun
MarHUTHOrO HOJA

B= (po/41t) 2Ifr
= (p.ol41t) 2nlfr
B =p,nl

H=B/p,-J

fnd:=1

p=1+y

B=p,pH

F=¢[vB]
dR=1[dl, B)

L Ho 2hE
4n d

F

37=_.‘1?i.
dt
L=/

L=p,pn’V
W =LI}2

w=BH[2

B =(1fc)2Ir
B=(1fc)2nilr
B = (4n/cynl

H=B-4nJ

4n
fndn-c_r

xH
p=1+4ny
B-pH
F=(g/c){vB]
dR = (Ijc)[d], B

1 211
¢ d

F

dd

g--148

o

L=c®/]
L=d4npn’v
W= LI*2¢?

w=BH[8x




Mpodonxcenue maba. 29

uua E n B npu v, <<c

CKOpOCTb 3/1€KTPOMAarHMT-
Hoil BOJHLI B cpefe

Cessp Mexay E v H B
3JIEKTPOMarHnTHoM
BOJIHE

[noTHOCTL 3HEpPruu
3/1eKTPOMarHUTHOIO

noas

Bexrop IloinTHHra

MounocTs n3nyyenuns
ANNOAS

HanmenoBanne cH layccoBa cucreMa
InoTHOCTb TOKa ._ oD j= 1 oD
CMelleHHuA J a t 4n a t
YpaBHeHns MakcBesia VxBE=- 22 VxE=-~ 1 _6_1_3
B AuddepeHLnaibHON t ¢ ot
dopme : V-B=0 V'-B=0
VxH=j+ oD vxH=47 1 9D
at c 4r It
V-D=p V:-D=4np
VpasHenns Makcsesna fEdt=—fa—1§dS fEdr-—l QEdS
B MHTerpaibHoii ¢dopme ot dt
§Bds=0 §Bds=0
fHdr= $Hdr-
=fj+§2 das =_4_1.‘.. j+_.l_._a_l.)_ das
at c 4n 3t
fnds=[pdV fnds=4n[pdv
®opmMysibl ipeobpazoBa- E'=B+ [Vo B] E'=E+ [voB]/c

B'=B-[v,E]/c?
1
‘/eopoep

Eje,e =H Ju p

v=

6nc

B'=B-[v,E]/c

_ED BH
WS o 4+ o
8n  8n
s=-5_[EH
411'[ ]

2
P=_=_p2

3c3




30. ®opMynBl HEKOTOPLIX ATOMHBIX BEIHYMH

B rayccoBoit cucteme 1 CH

- Bennuuna FayccoBa cucrema CH
KoMnrtoHoBckas aJauHa 2nh 2% h
BOJHBI Ag mc me
IMocrosxnas PupGepra me 1 ¥ me
-1 —— s | e
R, ¢ 212’“ (4330) 24°
me 2 4
R'=R2mc, m~! 3 1 me
4nch 4 80 47 chS
TlepBhiit GopoBCkMit n? 4 B2
—_— TE, ——
papuyc r, me? ° me?
OHeprust cBA3M 3JIEKTPOHA met ¥ met
B aroMe Bopopoaa E, —
P o 24 (4u eo) 242
Knacenvecknit paauyc e? 1 e?
~aneKTpoHa 7, me? dne, me?
ToMcoHOBCKOE cedeHne 8t 2 8w 2
paccesnus o, 3 e 3 e
TToacTosAHHAsA TOHKOIA e? 1 e
CTPYKTYpe! & ke 4ne, he
Marueron Bopa pg eh eh
2m,c 2m,
AnepHblii MarHeToH By eh eh
2m,c 2m,
uapoMarHnTHoe e e
OTHOlIEHUE & 2me 2m
[Toctosnnas Xoana Ry 1 1
cen en
Ksant marHuTHOrO xch nh
noroka @, e e
Jxo3edcoHa OTHOLIEHNE e e
nch nh
VYpoeeHr depMu B Metan- 2
2 h
ne E, npu T=0K — (3= -2—-(31':’n)2’3
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Hpuroncerue 31

2

I

11

(H)

OEPHOIMYECKAS CHCTEMA 3JIEMEHTOB
.M. MEHJEJNEEBA

II

III

v

v

] AT

6,941

1 Be

01218 BEPUNNNA

sor 5B

10,81

YrAEPCH ‘ C

12,011

A3OY , N

14,0067

" Na HATPUIA

22,98977

1?2 M s

24,305

n Al
[AIOMUHKR

-

uSi

KPEMHWA
18,086

mwﬁP

30,9737¢

1K o

39,0983

a1Ca

40,08  KANBUMA

1 Sc

44,9559 CKAHAUA

22 Ti TUTAH

4190

23 V BAHAOUN

50,9418

ves 8 C1

63,546

w38 2N

65,38

1 Ga

CANSIUN
69,735

» Ge

FEPMAHWIA
72,59

1 As

MbilLibAK
14,9216

a7 Rb

85,467 PYBWANAA

% Sr

81,62 CTPOHUMIA

NY vrew

88,9059

aZr

91,22 UMPKOHWRA

4 NbDb

92,906 HUOBUA

nAg
CEPEEPO 107,868

8Cd|

KApMUA
112,41

8In

HOAR
a 114,82

% Sn

Qno8o
118,69

5 Sb

CYPBMA
121,75

Vill

55 Cs UE3MIA

132,905

] Ba BAPWit

137,33

s La*

138,9055 JAHTAH

n Hf FADHWUA

17849

m Ta TAHTAN

180,947

nAu

300070 196,9665

uHg

PP 500,59

S— A |

204,37

©» Pb

CBWUHEL 2012
»

8 Bi

BUCMYT

v Fr

(223] OPAHLMIA

#Ra

i Ac**

226,054 PABMR

{227, AKTUHWUA

mKu

(260] KYPHATOBUIA

208,9804
189

[260]

*NAHTA

140,12

#Ce

LEPUIA

58 Pr

140,9077

NPAIECAMM

HEOAM
144,24

[n Nd

# Pm

[145)

NPOMETWA
150,4

RSm

CAMAPUI

B Eu

151,96

EBPONNA

uGd

rALONUHUA
157,25

**AKTHU

232,0381

uTh

TOPWA

s Pa

231,0389

NPOTAKTUHWMA

wU

YPAH
238,029

HENTYHWA
237,0482

uNp

1244}

uPu

TAYTORWA

1243

$sAm

AMEPULINA

#Cm

KIOPWIA
[247)




vl

VIII

VI

8caorQn l H

1,0079

cewn 2 HL@

4,00260

KMCACPOL, ' O

15,9994

orr JF

18,998403

won WNe

20,179

CEPA

5S

32,06

]

35,453

Xnoe

wron 18 AT

39,948

% Cr xom

51,996

% Mn

54,9380 MAPTAHEY

% Fe xenso

55,847

1 CO «osaner

58,9332

% N1 wene

58,71

e U Se

18,96

seov 35 B1

19,904

¥ Kr

KPUNTOH
$3,80

n Mo

uTe

#Ru

5 Rh PoOLIt

% Pd ramnn

95,94 MONVBAEH |98 99g TEXHELMA| 19y 97 PYTEHWM 192,9055 1064
i Te 51 i Xe
TENNYP uon KCEHOH
127,60 126,9045 131,30
M W ]5 Re PEHW " OS ocMun " Il' wPugui " Pt NNATUHA
183,85 BONLOPAMI| 386907 190,2 192,22 195,09
uPo, ©BAt| ERn
MONOHUA ACTAT PALQOH
o o (2] sroe g1 T'1 warv
106 ATOMHAS MACCA 304537
[263]
HOUbI
5Tb 6Dy [WHo |[#Er (#Tm |[nYb [nLu
TEPSUA | 162, 5o rONbMUA 3PBUA TYAUA UTTEPEUIA NIOTEUMIA
158,9254 AMCTIPO3UN | 164,9304 167,26 168,9342 173,04 174,967
HOWNAbI
7Bk|uCf [wEs |{mFm|wMd m(No )lns (Lr)
BEPKNUIA | KAMMDOPHUM | SAHLLTEMHUA DEPMUIL | MEHDENEBHIA (HOBEIM {NCYPEHCUI
{247} 1251] [254] 257} 1258} [260]




32, Ta0naunma 37eMEHTAPHBIX YaCTHI

CUM- MACCA BPEMA
YACTHULA BOJ" KU3HH,
MsB m, % <
doron v 0 0 3
% HeitTpnHo v v o 0 o
8 DieKTpoH e” et 0,511 1 o
E MiooH B p* 105,66 206,77 22-10°¢
5 | Tay-nenton T <] 1782 3490 35-10712
n n" 1396 2732 2,55 - 10-8
IIn-Me3oHnl o
— T 1350 264,2 2-10-16
-
ool K K- 493,8 966,3 1,23 108
o | Ka-Mezonbl ~
2 K k° 4980 9745 10~ 198
= 3Ta-Me30H ' M 5488 1074 24107
du-Me30H @ 1019 1995 ~107%
TipoTon } /4 P 938,26 1836,1 o
HeiiTpoH n % 939,55 18386 1-10°
~
Jlam6aa-runepox A® “1}0 11154 2182,8 261071
é )2 Y-l 11894 2328 0810710
g CHrMa-THHEpOHBI X 1y 2342 1,6 - 10710
2 X 2n 2333 <107%
4] -- 2.
E = 1321 2585 1,7-1071
Kcu-runepoHsi 0 2 )
= = 1314 2572 3-1071
~
OMera-rmnepoH Q- Q| 1675 3278 ~10-10

*Cnpaea yKazawsl CUMEOAbL coomeemcm ux aumuHacmuy.
Yy




N30TOIl-

3APANBI CTPAH- | TIPEOBIIATIAIO-
crn, CrinH HOCTb, | IAS CXEMA
ol L} B T T, s PACIIATIA
1 0 0
1/2 0| +1] o
1/2 ~-1] +1 0
1/2 -1} +1} 0 A
1/2 -1]+1} 0 TTepTEV 4T
0 +1 (.0 0 1 +1 0 n- p*+vp
0 0 0 0 1 0 0 n0-2y
0 +11 0 0 1/2 +1/2 +1 Kiwp'+v,
0 0 0 0 1/2 -1/2 +1 K®~2rm, nev
0 0 0 n-2y, 3n
0 o-mn+m
1/2 +1] 0 | +1 1/2 +1/2 0
1/2 0 0 | +1 1/2 -1/2 0 n-p+e +V,
1/2 0 0 | +1 0 0 -1 Al+p+m”
1/2 +1] 0 +1 1 +1 -1 Y'-N+mx
1/2 -1{ o0 +1 1 -1 -1 Y ~-N+n~
1/2 0 0 | +1 1- 0 -1 TO-A%+y
172 11 0 | +1| 122 -1/2 -2 E-A+n”
1/2 0 0 | +1 1/2 +1/2 -2 B0+ A%+ 10
3/2 -1{ 0 | +1 0 0 -3 Q-E+n, A°+K"

NPUMEYAHHUE Anwmumacmuys

umeom moxncoecmeentble ¢ dacmuyelu

IHAMEHUA MACCHL, BPEMEHU HCUSHU, CNUHA U U3OMONCRUKA Tu npomUEONONONCHBLE NO

3HAKY 3HAYeHUA Irexmpudeckozn (),

npoexyuu usomoncuna T, u cmpannocmu S.

aenmonnozo L u  Gapuonnozo B 3apados,
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33. PyunameHTanknble ¢ulnYeckne KOHCTAHTHI

CkopocTb CBeTa B BaKyyme
[paBuTalOHHAS NOCTOsAHHANA

CraufapTHOE YCKOpeHHe cROGOAHOrO
nageHus

IocrosHHad ABOrajapo
CrangapTHblil obbeM MoJIst rasza
MoussipHas rasoBas NOCTOAHHAaA
TMocroannas BoJiblMaHa

Nocroaunan Papanes

DieMeHTapHbIi 3apaf

Macca snexrpona

Vaensublil 3apag anekTpoHa
Macca nporonla
YieaoHblid 3apaj 0poToHa

Hocroaunas Ilnanka

HNocroaunas Credana-—BoabuMaHa

IlocTosHHas 3akoHa cMelueHus Buxa

MNocrosaunas Puabepra

¢ =2,99792 458 - 10* Mfc (Troumo)
¥ =6,672-10"" m3(xr-c?)

g = 9,807 m/c?

N, =6,022 107 mom ™!

V, =22,41 nfmons

R = 8,314 Ix/(K - Mons)
k=1,3807 10" Ix/K

F =0,965-10° Kn/moms

1,602 10" Kx
4,803-107'° CICa

€

,j0911-10°% gr
0,511 MaB

Me

_]1,76-10" Knfer
5,27-10" CTCOr

m,=1,672- 1077 xr

fm,
2,87 - 10" CIC3/r

{0,959-108 Ku/xr
h=6626-10"% Ix ¢
h {1,054«5-10'34 IOx-c

b B
21 |0,659-10° 3B -¢

0=5,67-10"% Brjm?-K*)
b=029 em-K

R=2,07-10% ¢!
R’ =R[2rc¢ =1,097-10° ¢cMm™?
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Ipodoaxcenue maba. 33

HNepsriii 6opoBckuit pagnyc

3HCpm}l CBA3M JJICKTPOHA B aroMe
BOROpoOAa

KoMrToHoBcKasi [I/IMHA BOJIHBI
JIEKTPOHA

Knaccnyeckuit paguyc s/iekTpoHa

Maruneros Bopa

ApepHblit Mar{HeToH

MarHuTHblit MOMEHT MPOTOHA
" " HelTpoHa

ATOMHAs eMHUIA MAaCChl

3JICKTpH‘{CCKaﬂ NOCTOAHHAA

MaruuTHas nocTosHHas

r,=0,529-1071 u
E=1356 5B
Ao=2,426-10"2 u

ke=A 2m =3,86-1078 M

r,=2,82:10°% M

0,9274-10°% Hx/Ta
p =
® 10,9274 102 sprfTec

{5,051 -10"%" TIx[Tx

By=

¥ 5,051 -10 spryTe
B,=2,7928,
M,=-1,913p,

1,660-10°% xr
laem=
931,5 MsB

£,=0,885-10""! dfm
1/4ne,=9-10° M/d

Bo = 1,257107¢ I'e/m
pofdm = 1077 Tajm




