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Kesun /Ixxoy MarepuaJjibl o (pusnKe

IIpeaucaoBue

DTH Marepuasbl ObLIN TEPEBEeNeHbl, MO mpeaBoanTe -CcTBOM Pagmnosa Hypcynrama, oprammsa-
nueit Physics Hub — mexaynapojnoro coobiectBa, KOTopoe obbenunger Jjirobureseit pusnku,
y4eHbIX U CTyeHToB co Bcero mupa. Physics Hub crasutr cBoeil nesibto coziars ujealbHble yCiio-
BUS JJis n3ydeHust (GU3WKHU, MPeIaras JOCTYI K KHUTAM, 3aa9aM, aHUMAITHAM U aKTyaJbHOM
uH(MOPMAIUU O TPEACTOSIINX OJUMINATAX, KOH(MEPEHIINAX U APYTUX COOBITUSX. Mbl aKTUBHO
pasBuBaeM 1maaTdOPMY I COTPYIHUIECTBA, T/I€ YIACTHUKU MOTYT OOMEHUBATHCI OMBITOM HA
dopyme u OBITH YACTHIO aKTUBHOTO coobiecTBa. B nomosnenne x owmaitH-pecypcam, Physics
Hub mpoBomuT mexmyHApOIHBIE OJUMITHAALI W 00PA30BATEIbHBIE TPOTPAMMBI, MTOAAEPKUBAST
pPa3BUTHE MOJIOIBIX TAJIAHTOB.

Astop marepuanos, Kesun JI>koy, gBIsg€TCa MOCTIOKTOPCKUM HCCIEAOBATEIEM B Y HUBEPCH-
tere Kamudopuuu B Bepriin u Jloypenc-bepkinckoit HanmonanbHoit saboparopuu. Ero ucce-
JOBAHUS COCPEIOTOUEHBI HA TOWCKE (DU3MIecKnX aBaenuit 3a npenemamu CTammapTHON MOme-
JIM, BKJIIOYAs MOUCKHU YIBTPAJIETKOM TEMHOM MAaTEPUU U U3yUYEHUE BO3MOXKHOCTEH Mo uduKaimit
JansHoaercTeytommx cuj. Kesun Ixoy nosyuwni creneras PhD B Crandopie B 2024 rosy, a Tak-
ke Marucrepckue crenenn B Kemopumxke u Orcdopae. [Tomnmo HaydHON paboThl, OH aKTUBHO
BAHUMAETCI CO3/IaHuEM 0DOpPa30BATEbHBIX MATEPUAJIOB U MOMY/ISpu3aliueil (pusnukm.

ITo mannoit ceoutke Physics Hub Marepuansr Kesuna xxo0y BBl yBUIETE BCIO TEPEBEICHHYIO
4acTh yU4eOHBIX MaTepuaJjioB, pazpaboranubix uM B nepuosn ¢ 2021 mo 2024 rossl, Koraa oH OBLI
rperepom kKomauabl CITTA mo ¢dhwusuke (US Physics Team). DTu marepuasinl BKIOYAKOT B Ce-
Os1 TOJTHOE PYKOBOJICTBO TI0 METOJIAM DEeIIeHUs 3aJ1a9, KOTOPhIE UCIOJIB3YIOTCS Ha OJMMITNAIAX
USAPhO u IPhO, a takxke CexTp CIOXKHBIX 33724 ¢ perteHusMu. KaxKaplii pa3aesa COmpoBOK-
JIAETCS WLIFOCTPATUBHBIMU IIPUMEPAMU U TIOAPOOHBIMYU OObSICHEHUSIMU, UTO JI€JIAET MATEPUAJIBI
WJICAJILHBIMUY 15T CAMOCTOSITEIbHOTO U3y ICHUSI.

30 rem u3 marepuasioB Kepuna Jlxkoy O6yayT pasnenensl Ha 9 Tomos: “HaBbiku 115 perienust
zajgad’, “Mexanuka 1”7, “Quekrpomaraernsm 1”7, “Mexanuka 117, “Tepmopunamvuka 17, “DiekTpo-
varuerusm 117, “Pensrusnctuka’, “Axycruka”, “Coepemennast ¢pusuka’. JaHHBIH pacmopsiIok
TOMOB He cayuaiiabiii u pexkomennoBan Kesunom /[xxoy. Takke mpu penanze Kaxkgoro toma 0y-
JAyT onybJMKOBaHKI perebuukn K jpanHoMmy Tomy. Jliobsie mobassenns komanasl Physics Hub
6yayT oTMeueHbl omo0HBIM o6pasoM: (*IIpumep*).

Komanna Physics Hub xouer mobaarogapurs Kesuna Koy 3a COTPYAHUYUECTBO B TEUEHUE
BCEro MEPEBO/IA.

OTa MWHN KHWTA HYXKHA JJIsT TTOTPYYKEHWs HE3HAKOMBIX unTaTeqeil B Marepuajbl KepuHa
Koy, Bech mocIemyromuil TekcT Hanucan oT jauia Kesmna [xKoy.
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YTo 3TO 32 MaTepuaJbl?

C 2017 mo 2020 rog, st ipenogaBa GU3NKY HECKOTBLKUM CTAPIIEKIACCHUKAM B KQ9eCTBe TOOOTHOM
paboThl u cocTaBus HAOOp cTaHAApPTHBIX poMamnaux 3aganuii. C 2021 mo 2024 roj g TpeHupoBa
koman 1y CITA 1o ¢pusuke, mocTeneHHo COBEPIIEHCTBY S 3a/jaHust, YTOOBI CO3/1aTh MOJIHBINH HADOD
marepuasios. Ouu sriaodator Gosee 1,000 crpannn, cawie 250 pazobpannbix mpumMepos u 1,000
PasHo0OpasHBIX U CIOKHBIX 3a7a4. Cpean Hux npucyTeTByioT 3a1aquu ¢ USAPhO, IPhO, APhO
n EuPhO, a makxke u3 6ojee peakux COPEBHOBAHMI, COBPEMEHHbLIX WCCACAOBAHUI, K3aMEHOB
Bukropuanckoii snmoxu Cambridge Tripos, BCTynuTebHBIX 9K3aMEHOB B aCIUPAHTypy U Jp. 51
TAKKe CO3MTAJ 331391 CaM, YTODOBI 0O BIACHUTD WIEH, KOTOPbIE TLIOX0 U3/I02KEHBI B OOBITHBIX yaed-
HUKaX, J00aBWJI MO/33/0a9 K KJIACCHYECKUM TTPobIeMaM JJisd WILTFOCTPAIMY TOHKUX MOMEHTOB,
WCIIPABUJI BOTIPOCHI COPEBHOBAHWI W BKJIIOUU JETAJIHHOE 0DOCYKIIEHUEe KOHTEKCTa 331349, CBi-
3aHHBIX C UCTOPHUeH min Hojiee POIBUHYTON (PUBUKOIA.

Tak xak onmMmuagHass PU3NKA — 3TO peasbHasd (usnKa ¢ Oosee CAOKHBIMA 33 a9aMi 1
SJIEMEHTAPHON MaTeMaTHUKOW, Bbl TAK2KE MOXKETe HMCIIOJIb30BATh 9TU MATEPHUAJIbI s U3y YeHUs
YHUBEPCUTETCKON (PU3NKHU; OHU OXBATHLIBAIOT IIPUMEPHO MEPBYIO MOJOBUHY OAaKaIaBPCKOHN mpo-
TPaMMHI.

DTN MaTEPUAJBl 3HAUUTENBHO YIYUIIUINCE OJ1arogaps ITOMOIIA BHUMATEThHBIX YUTATE e,
Ocobenno xouay nobygarogaputh lomana loena u [Tlona Yena 3a moMonis B HATHCAHUNA OPUTH-
HAJBHBIX perrennti, Anekca Xyama, Aractoio Ioena, Credana Usamosa, Maitnca Yxana u Kait
Bemna Teo 3a ucnpasienne ommboK u HEZOUETOB, a Takxke Yuabama |'yana, Bpaitana Yxkana u
xeppu J110 3a npeyioskKeHust MHTEPECHBIX JTONOJHUTETBHBIX BOIIPOCOB.

KTo mcmoab30BaJj 3T MaTepuaJIbl?

C 2017 o 2020 rox st mpenomasas 11 yueHHKaM € UCITOJIB30BAHIEM 9TUX MaTepuaioB. M3 aux 10
oty amn 3010Teie Megaan USAPhO win nx sksuBamenTsl, 6 mporuta orbop B gareph USAPhQO,
a 3 sasoepaJsin 3o0y0Tbie Megasu IPhO. B 2021 u 2024 romax s tpenmnpoBan komaugay CIITA,
HCIIOJIB30BAB 3TH MaTepuaJsibl, n 00a pa3a KOMaH/a 3aBoeBaja H 30J0ThIX Megaseil. B Hacrositiee
BpeMs MaTepUabl UCIOJB3YIOTCA CTYIEHTAMH 110 BCEMY MUPY /s moAroToBku K [PhO.

IIpennaraere ju BbI ceityac od0y4deHue?

Hert, st ciuimkoM 3aH4T, 9T00BI 3aHUMATBCS PEMETUTOPCTBOM. OTHAKO MaTEpPUAJIbl pa3paboTaHbI
TaK, LITO6])I CTYJCHTHI MOTJIN pa6OTaTb C HUMU CaMOCTOATEJIbHO, 1 MHOTHUE YK€ TaK TOCTYIIN-
Jimi. Bel MOXKeTe BCTPETUTH APYTUX CTYAEHTOB, pabOTAIONUX C 3TUMU MATEpPUAJAMHU, HA ITOM
Discord-cepsepe (* ecim BbI HE HAILIM PYCCKOS3BIUHBIX CTyZeHTOB Ha Discord-cepsepe, T0 Mo-
Kete mpucoenHNThCsT B gaT Telegram mo ¢usnke Physics Hub Telegram *).

B 1ém moasox?

Hukaxoro monpoxa met. Bece marepmasbr abcomoTHO O€CILIATHBI.

ITouemy BBI pa3jaére Bcé OecmyiaTHO?

Korna st 6bu1 B crapimmx kiaccax, s y3uasa 00 ojmMinasie 1m0 (pu3uke 0T CBOEro yduress pu3u-
K¥, TTPOBETT JEeHb, WIa PEKOMEHIANN 110 KHUTAM B WHTEPHETe, W yTOBOPWJ POANTeNel KynmuTh
Halliday, Resnick, u Krane. Ouu Hamm mojep:Kanubiii sk3eMiagap 3a 20 T01apoB, U s ¢ yI0-
BOJILCTBUEM U3YyYaJl €TI0 He.}'[blﬁ TOJ, 9UTasd €0 IO BHIXOJHBIM U Ha YPOKaX XUMUWUN. KOF,Z[& 4 TI0IIeJI
Ha IPhO tem jeTom, y MeHsi Bee elrie ObLIa TOABKO Ta KHUTA, CKPEILIEHHAS] HECKOJTBKUMU CJIOSTMU
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CKOTYa. DTO MOKAZBIBAET, YTO OJIUMIIUABl — OJIHO M3 CAMBIX JOCTYIHBIX IIKOJbHBIX 3aHSITUN B
vupe. Ecam BB X0THTE CTATHh MIAXMATHBIM T€HUEM, MY3BIKAHTOM WU DJUTHBIM CIIOPTCMEHOM,
BaM HY2KHBbI JIODOT'HE TPEHEPBI U POJIUTEHN, KOTOPBIE Oy/IyT BO3UTH BAC HA TPEHUPOBKH U JIETATH
HA COPEBHOBAHUA [0 BCeMy MUDPY. EcC/ju Bbl XOTHTE 3aHUMATHCH POOOTOTEXHUKON, BaM HYKHO
MONTH B MIKOJTY, Ueil KyIyd mMeeT MaTH3HATHBIN OI0KeT, & €CJIU BBl XOTUTE TTPOBOINTEH NCC/IEI0BA-
HUs, BBI IOYUTH Beerya Oyiere 1e1arTh 3T0 B YHUBEPCUTETCKOM J1A00PATOPUY ¢ MHOTOMUJITHOHHBIM
6romkerom. Ho 9T0661 BEIyunTh (PU3MKY, Hy?KHA BCETO JIUIIb OHA, KHUTA W COOCTBEHHBIN Pa3yM.
C apyroit cTOpOHBI, XOTsS Tpomna u ObLIa, OHA He ObLIa XOPOIO BBIMOIIEHA. ¢l YacaMu TPaTHI
BpeMs HA MeJIOUN M3-33 MPOIYIEHHBIX IIAr0B B PEIEHUTX, TBYCMBICIEHHBIX YTBEDXKICHWH WTH
SIBHBIX OIMUOOK. $1 Majo 4uTo 3HaJ, KpoMe yueOHMKA, a 9TO 03HAYAJIO, YTO Y MEHs TOYTH He
OBLIO 3HAHWI MO TAKUM MPEIMETAM, KAaK TUAPOJNHAMUKA W DJEKTPUIECKUE CXEMbI, a8 OHJIAITH-
00bsicHeHUsT OBLIN COMHUTEJIBHOTO KAUeCTBa. Y MeHsi He DbLIO IMHUPOKOTr0 KPYra HCTOYHUKOB I10
TPEHUPOBOYHBIM 33/Ia9aM MJIM KAKOT0-Tub0 IPEICTABIEHNS O TOM, KAK CPABHUTDH UX CJIOXKHOCTb,
noaToMy « ObL1 omesoMiied Bornpocamu [PhQ, xoropble otnndanuch oT Tex, KOTOPBIE si BUIEI
pambiie. XyzKe BCErO TO, 9TO si HE IMOHUMAJI BCEH KAPTUHBI U TJIYOOKHX CBHAZEH MEXKJy BCEMH
obstactavu OU3NKHM, KOTOphie si n3ydas. Koe-daro MHe yjgasoch coOparTh BOEIMHO CAMOMY, HO
mporiece OBLT HEHAMEKHBIM ¥ MEIEHHBIM. Mod Te/ib ¢ MOMOIIBI0 STUX MAaTEpUaIOB — COKPa-
TUTh NyTh OyayninM crydertaMm kak B Coequnennbix [IlTarax, Tak u Bo BceM mupe. Hageroch,
9TO B JyXe OJUMIINAJ, OHU MPOOYIST MHTEPEC K 3TOMY TIPEIMETY Ha JOJITHE T'OJIbI BIIEPE].

Kak s mory co3aarh MOX02Kne JOKYMEHTbhI?

Bur moxxere ckauarh TeX 1mabJion juisi MaTepuasioB 3/1eChk. ¢l NCIOJIB3YI0 BO3BBIIIEHHbBIN TEKCT B
LaTexTools, no mioboit apyroit LaTeX pegakTop 6ymer paboTarh XOpOIIO

Kak Y3HaTb, I'OTOB JIA 4 MCIIOJIb30BaTb 3TN MaTepI/IaJIbI?

Ilpexie wem HaUYaTh, Bl JOJKHBI 3aKOHYUTL OOJIBIINYIO YaCTh CTAaHJIAPTHOI BBOJHONW KHUIH
no ¢dbusuke, OCHOBAHHON Ha BhICHIE maremaruke, Takoit kak Halliday, Resnick u Krane. (* Ha
PYCCKOM si3bIKE aJIbTEPHATUBONW MOIYT CaAyKUTh: Teopus Uposgosa, Peitnmanopckue Jleknun mo
®usuke, Teopust CUByXMHA, KOTOPBIE MOXKHO HAWTH B Marepuaysax *) ¥V Bac TakwkKe JOJKEH
OBITH HEKOTOPBIA OMBIT PEITeHns 33349 Ha YPOBHE MEPEIHEBBIX OJIUMIHAT. dTOOBI OIEHUTH 3TO,
MOTPAThTE HECKOJBKO JTHEH HAa OCHOBHBIE 33Ja4d B IpeBapUTeIbHOM Habope 3agad. UToOw!
pa3IaTOYHbIe MATEPUAJIbI ObLIN HAMOOIee MOIe3HBIME, BBl JOIYKHBI OBITH B COCTOSIHUY PEINTh
6osree 75 % u3 HUX.

Yro, ecyin i CMOTY PEIIUTh TOJBKO IIPEABapPUTEJIbHbIE 334N 110
MexaHuke?

A pexomenayi0 N3y INTH XOTs ObI BBOAHYIO MEXAQHUKY U DIEKTPOMATHETH3M, ITPE¥KT€ I€M ITPUCTY-
nuTh K Marepuajam. llpuunna B ToM, 9T0 XOpOIINii BBOJHBIN YyIeOHUK, UCIIOIB3Y 0NN BBICIITYIO
MaTEMATHKY, [TOCTEIEHHO YBEJUIUBACT TJIyOMHY MATEMATUKN W U3OIMIPEHHOCTH €€ (hU3UIECKOro
npumMenenusi. Bo BTopoM ToMe, KOTOPBI# ITOCBSIIIIEH MEXAHUKE, Oy/IeT OU€Hb 110, [POOHO 00'bsICHEHO,
YTO 3HAUUT B3sTh UHTEIPAJI MM KaK I10JIy4YUTh BEKTOPHOE IIPOU3BEJIEHNE, NN PACCMOTPETh CH-
cremy uian audpdepeHimal, Ho B MsITOM TOME, MOCBAIEHHOM 3/IEK TPOMATHETU3MY, 3TU OTIEPAITITH
UCTIOJB3YIOTCA CBODOIHO U, KaK OXKUIAETCs, OYAYT pacmucanbl MeHee nogpobuo. Mou marepu-
aJIbl TaK2Ke TTOCTENEHHO YCIOKHSIOTCS B YPOBHE, HO OHU HAUWHAIOTCS TaM, TJle 3aKaHINBAETCS
TUIWIHBIN BBOAHBIN yuebHuK. Tak 9To, eciu BB epeiigere IpsaMo 0T BBOJHOIO yuebHUKA 110 Me-
XaHWKEe K MOEMY Pa3JaTOTHOMY MaTepHaIy II0 MEXaHWKe, Bbl MOYKETE CTOJKHYTHCS C TIKETBIM
CKaYKOM CJIO2KHOCTH.
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Yo, ecqim g caaa oba sk3amena AP Physics C?

Cpenaue 3agaau AP ¢usukn TpebyiorT BCIOMHUTH OCHOBHBIE (DOPMYJIBI, MOJCTABJSTH B HUX
YUCa WM, KaK MAaKCUMyM, KOMOMHUPOBATH 2-3 CTaHJAPTHBIX (DOPMY/Ibl U HAXOAUTH KODHU.
Hanporus, ojmMmnunagabie 3aa4dn 9acto TpebyioT KCIIOIb30BATH HE3HAKOMbIE BaM (HOPMYIIbI,
YUIUTHIBas BCe pusnyueckue mporecchl . AP sk3amMenb MoryT comepskarh ToJbK0O 0K0j10 100 pas-
JIMIHBIX 337129 C TTOBEPXHOCTHBIMU BapUAIMAME, B TO BpeMsl KaK pa3HooOpasne B OJIMMITHATHBIX
zagauax kKak MuanMyM B 10 pas 6oabmre. Tak uTo 0TBET 3aBUCUT OT TOrO, HACKOJIBKO XOPOIIIO B
JIMIHO u3yumin ¢pusnky. Onars ke, Jydimil crrocod TpoBEPUTH - 3TO MONPOOOBATH HEKOTOPHIE
cTaphle 9K3aMeHBI MW MPeABAPUTEIbHBIN HA0OP 3a7a4. Ecan BBl camTaeTe WX CIAWUITKOM CIO0XK-
HBIMHU, BbI MOXKET€ IIPOCMOTPETh XOPOIIUH BBOJHBIN yueOHUK 110 PU3MKE, COCPEIOTOUUBIINCE
JINIBb Ha CJAO0XKHLIX 3aJa4aX.

CKOJIbKO BpeMeHU 3aHNMAET N3ydYeHUEe MaTEepPUaIoB?

Bpewmsa Bapwupyercsa. B cpemnem, crymentam TpeboBasiock okojio 10 mecsieB, 9ToObl OpoiiTu
OCHOBHBIE TJIABBI BCEX TOMOB. Bpems paborsl Kojebamock or 8 g0 15 wacor B memeso. Takxke
OHO PA3JINYaJI0Ch B 3ABUCHMOCTH OT TOMA: MHOT/IA CTYIAEHTHI TPOXOJMJIM OJIHY TJIABY TOMA 3a 2
JIH¢, HO 3aTeM TPaTHU/IN 2 Hejes U Ha IVIaBbl 0oJiee MO3IHUX TOMOB, TaK Kak TpeboBaioch 60bIie
SHAHUI sl U3y9IeHHs] UM UM XOTEJIOCh MIy0Ke OCMBICTUTE mpeaslayiye riasbl. (Marepuasbt
COZIEPIKAT MHOXKECTBO CCBLIOK HA yUeOHWKM M CTAThU, €CJM Bbl XOTHTE MPOCMOTpeTh BCE). He
6ecrioKoiTeCh 0 TOM, CKOJIbKO BPEMEHU Y BAC 3aHUMAET 00yUeHue, TJIaBHOE — YTOOB! Bbl y3HABAJIN
9TO-TO HOBOE U MOJIy4dJ/J N YIOBOJIBCTBUEC.

[t MeHs 3aBepIIeHre JIaBbl — 9TO pelieHne (Ul TIATeTbHOe TOHNMAHIE DEIIeHuit) mpu-
MepHO 2/3 3a/1a4, B3BEIIEeHHBIX 10 Gasutam. st GOJIBIMHCTBA Tie/Iell BBITIOTHEHNE BCeX 3a/1a4 B
KaXK 011 TJIaBe W3JIUIHE; BLIOUpaiiTe Te, 9TO BaM KayKyTCs Hambo/ee mHTEpeCcHbIMEU. Takke He
TPaThTE CJAUINKOM MHOIO BPEMEHU Ha CaMOCTOSTEIbLHOE PEIeHUEe NPUMEPOB — OHU MPEeTHA3HA-
YeHbl JJId BBCACHUA HOBDLIX I/I,ZLeﬁ 1 MHOT'Ja O4YeHbL CJIOXKHDI. HpI/IMepr AOIIOJIHATOT yqe6HI/IK "u
[peHA3HAYEHBl JJIs YTeHUs, & He JJIs CAMOCTOATEBHOTO BBIBOJIA.

Kak BbI BbIOUpaJiu 3aga49m?

4 crapasics BeIOupaTh 3318491, KaXKIasd U3 KOTOPBIX YIUT OMPEITEHHOMY (DU3UIECKOMY TTPWH-
IIUITY, T.€ B TOMaX €CTh!

o Heckombko opHOTHIHBIX 3aa4. S 1ar0 OmHy-/1Be 3a/1a9U WIH TIPUMEPa /1 KazXK 0 HOBOM
TeXHUKHU, KOTOPYIO BaM CJEJyeT 3HATh, HO TOTO JIoCTaro4uHo. Eciau BaM HY2KHO 6oJibiie
PYTHHHOI PAKTUKHU, BbI JIEIKO HANIETE WX B CTaHAApTHBLIX yuebuwmkax. Ho mer cmbiciia
TpeboBaTh, CKaXKEM, JII0KUHY OJIMHAKOBBIX 3aJad Ipo 6e3MaccoBble OJIOKHU. YCIIEX B OJIUM-
nuajax mo (pu3mKe TPUXOAUT OT TIYOOKOTO TOHWMAHUS, U3BJIEUEHHOTO U3 HECKOJIBKUX
CJTOXKHBIX 3329, & He 0T HECIIe/IbHOTO BBITTOJHEHNA MHOYKECTBA MPOCTHIX.

o Heckombko 3aza4d ¢ “CKPBITOI MaTeMaTUKOW’, TO €CTb TAaKux, rie pusmKa MCIOIb3yeTCH
TOJILKO KakK 000JI0UKa JJid MaTeMaTuueckoil 3agauu. Hanpumep, 3a/1auu Ha TEIIOBbIE Ma-
[IUHBI 9aCTO PYTUHHBI, TTO3TOMY aBTOPBI 9K3aMEHOB T00aB/IAI0T MATEMATUIECKAE YXUIIIPE-
Husi. Takue 3a/1aun He UMEIOT PEaTbHOIO (PU3UIECKOTO COAEPKAHMS, & CJIOKHOCTD 3aK/TH0-
9aeTCs TOJIBKO B PeIlieHnn ypaBHuenuii. Takue 3a/1a9u He TOX0XKH Ha TO, C YeM CTAJIKUBACTCS
HacTOANH (PU3UK.

o Heckombko 3a7a4 ¢ equmoit ueeit. MuOrre mpocThie OJMMITHAIHBIE 33Ta9H 3aK/TI0UAI0T B
cebe eIMHCTBEHHYIO K/I0UYEBYIO njeto. Kak odeHb TPOCTOM MpuMep, BO MHOTHX 33/1a4aX,
rre 00beKThl M3HAYAILHO PACIIOIOXKEHBI B BEPINMUHAX MTPABUILHOTO MHOTOYTOJbHUKA, BB
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MO2KET€e MCIOJb30BATh CUMMETPHUIO, YTOOBI 3aKJIIOUYATh, YTO CY2KJIEHUE BCErJa OCTAHETCs
BEPHBIM. DTHU UJEU MOTYT OBITH JOBOJILHO KPACUBBIME, M OHU JaCTO UTPAIOT BAKHYIO POJIh
B boutee cioxkHO# puszuke. Ho, Ha Moit B3rIs1, JOCTATOYHO YBUIETH KaXK/IYIO U3 HUX BCETO
OJIVH WJIA JIBA pa3a B CAMOM IIPOCTOM KOHTeKcTe. Bam He Hy»KHO IBajIlaTh IPUMEPOB,
9TOOBI 3aMETUTH 3aKOHOMEPHOCTh.

e OrcyrcrBue 3a71a4 ¢ AByMa ugesmu. MHODIA 3aa9m CO3MA0TCA TTyTéM 00bennHennst 0o-
Jiee TPOCTBIX, HO 3TO PEIKO MPUBOJUT K IEMY-TO HHTEPECHOMY. XOPOIIas CI0XKHA 33aTa
JOMKHA COoAeprKaTh €IMHCTBEHHYIO HOBYIO H/I€I0, MAKCUMAJIbHO IIPOCTYIO W BCE 2Ke TPY-
HYIO JIJIs HaXoxKieHusi. 41 cozgaBasi MaTepuasibl, YTOOb OHU ObLIN OJIHOBPEMEHHO BCEOOb-
EeMJTIOIMA 1 MAKCUMAJBHO TTPOCTHIMUA.

Ecnu BBl 3amaérech BOITPOCOM, KaK CO3AIOTCS BEJIUKHUE 33a49W, TO ODBITHO OHU BO3HUKAIOT
nyTEéM VIPOIIEHUs, a He ycjoxkHeHus. PU3MK 3aMedaeT UYTO-TO UHTEPECHOE B CBOEil objacTu
WCCIIeJOBAHNI, HA OCHOBe HeJaBHEN CTAThM WX Jarke MIPYINKH, & 3aTeM JyMAaeT, KaK IpecTa-
BUTBb 3TO B MAKCUMAJBLHO TPOCTOH popMe, YTOOHI 3a/1a1a PEIAIach Ha YPOBHE CTAPIIEH TITKOIBI.
Tlonp3a Takwx 3amad 3aK/II0YAETCH B TOM, 9TO HPU WX PEIMEHWN BBl YIUTECh UEMY-TO PeaJib-
HOMY — Oy/ib TO NpPEJ/IBAPUTEIEHOE N3YUEeHUE CJ0YKHOTO MaTepruasa, NPaKTUIeCKOe 3HAHUE WJIH
nonnManve (hU3MKU MOBCEIHEBHON YKU3HMU.

XBaTUT JU FTUX MATEPUAJIOB Jd MOJIyYeHUd 30JI0TON MeIajin

USAPKhO wnan IPhQO?

DTH MaTepuahl He TOJBKO JOCTATOYHO TOJIHBIE, HO W HCUepTbIBaiomue. ¢ canraro, 9To mocie
WX M3YUEHUs] CTOUT MEPEXOJUTh K YHUBEPCUTETCKON (PU3UKE.

Yr1o ecaim Mos 11eb — TOJbkO KBajamdpukaiusa Ha USAPhO wnan
OpoH30Basg MeIaJIb?

Ecam 310 Bama emHCTBEHHAS TI€/Ib, TO MATEPHAJIBI, BEDOATHO, He Camblii 3 DEKTUBHBIN My Th.
Jlyure riy6zke MOHATH BBOJHBIA KypC (DU3HKH U HOMPAKTHKOBATHCS Ha 60Jiee MPOCTHIX 3a1a9ax.
(* ux BBl MOXKeTe HaiiTu B MaTepuajgax *)

XBaTuT Jiu 3TUX MarepuaJioB g KBajaudwukamuu Ha [PhO?

ITapamokcanbHO, HO OTBET — BEPOSTHO, /1A, €CIAU BBl JKUBETE B CTpaHe C CHUILHON KOMAaHION Ha
IPhO, u uer, eciv Het. B mepBoM ciryuae cucrema Balleil CTpaHbl HACTPOEHA HA OTOOD CHIBLHBIX
VIaCTHUKOB, W €€ CTIJIb TTepeceKaeTcsl ¢ MaTepruajgaMu. Bo BTOpoM ciiydae COPEBHOBAHUS MOTYT
BKJIIOYATH 33[a49% C YCIOXKHEHHBIMY CHCTeMaMu OJIOKOB WJIN TIeTeil, Ka1eCTBEHHbIE BOPOCHI He3
TOYHBIX OTBETOB WJIM IIPOCThIE KOHIENTYAJbHO 3aJa4u ¢ KpaiiHe cjoxHOit anrebpoit. B rakux
C/IyYasx JIydile COCPENOTOUINTHCH HA OTOOPOUYHBIX OJUMINAIAX MTPOILIBIX JET BAIedl CTPaHBI.

Mory am g 3aJilaTh BaM BOIIPOCHI 110 3aJa9am?

¢l He jaro0 MOJCKA30K K 3aJladaM, Tak KakK PEeIeHus y»Ke BKJIIOYEHBI B OTJEIbHBIE pPelebHuKu
TOMOB C 33J4a9aMu. Fcau Bbl 3aCTPsiu, OTpoOyiTe TPOYNTATH CTPOKY PEIEHNS U TMPOJOIKUTh
CaMOCTOATENbHO. ECan y Bac eCTh KOHIENTYAJbHBIE BOMPOCH, S TOTOB MOMOYhL, HO CHAdaja
IpOBepbTe, HE YKA3aHbl JIX OTBETHI B MaTepualax.


https://knzhou.github.io/
https://physics-hub.com/materials

Kesun /Ixxoy MarepuaJjibl o (pusnKe

Yrto mesarh, ecam g HAMIEJ OMIMOKY B perneHuun’?

(* B ¢Bst3u ¢ TeM, 9TO JJAHHbBIE MATEPUAJIBI ABJIAITCS IIEPEBOIOM, B C/Iydae OOHAPYKEHUsI OMNOOK
Wix HeJI04eToB, npocbba obpamarbes K ocHoBaresnto Physics Hub, Pasnosy Hypcynramy, mo
JIEKTPOHHOMN To4uTe: nursultanraiapov@gmail.com. Takxke moxkHO cBsizaTbesi depe3 Telegram:
@Threetree3. Mb1 monmMaeM, 9T0 00y9eHWE MOYKET OBITH CJOXKHBIM W 0€3 OTedaToK, MOITOMY
BaIll "pamopT”’ MOMOKET IPYTUM YUTATENSIM )


https://knzhou.github.io/

