[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:
®K1O: Canpos 3aypbek AcnaHbekosmy
[lomxHocTb: PexTop

ﬂ,aTaﬂ . - fatatel 47.4 .47
YHuKas@HbI MPOrpaMMHbIA KIHOY:
2e833%3ca5e6a5b4531845a12d1bb5d1821f0ab

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30BAHUS PD

OEAEPAJIBHOE T'OCYJJAPCTBEHHOE BIO/KETHOE OBPA-
30BATEJIBHOE YYPEXJIEHUE

BBICHIEI'O OBPA3OBAHUS
«YEYEHCKWUM I'OCYJAPCTBEHHBIN YHUBEPCUTET>

PR U AR 175 oo
PoCta 220579
PpeoC 2000798

&5 .

L VIBEPKIAIO
Hpopekr 0 y4eOHoIi paboTe
H.Y. SipbiueB

IporpamMma BCTYNHTEIbHBIX SK3aMeHOB B ACTIHPAHTYPY
no HanpagsJjenuio 03.06.01 ®usznka n actpoHomus
Hanpagsaennoctu 01.04.07 — ®u3nka KOHAEHCHPOBAHHOTO COCTOSIHHUS

[Iporpamma onobpena Ha 3acenanuu kadeapsl «O01mas Gpuznka»
[Tporokon Nel ot «03» centsatps 2020r. v

H.o. 3aBenyroiero kadeapoit {_/Qf,;"):i‘f‘f % < C.X. Anuxamxuen
PaspaboTtunk nporpamMmbl 7 _PM. MaromanoB 1.¢).-M.H., TOLEHT

I'posubiii — 2021 r.




IosicHenusi. DK3aME€H COCTOWT W3 JIBYX YaCTEH: 0OIIasi 4acTh U CHEIUaTb-
Has 9acTh. OOIIas 9acTh COAEPKUT OCHOBHOM MaTepHall KypcoB OOIIEH U Teope-
TUYECKON (PU3UKU B 00bEME YHMBEPCUTETCKOTO Kypca Ha TEMbI - TIO CTPOCHHUIO,
(U3UKO-XMMHUYECKUM CBOHCTBAaM, OOBEKTOB B TBEPIOM, KUIKOM, HAHOKPUCTAIIIN-
YECKOM U Ta3000pa3zHoM cocTosiHUH. CrielialibHasi 4acTh BKJIIOYAT BOIIPOCHI, BHE-
CEHHBIE B CIIECIIKYPCHI MO (PU3MKE KOHJIEHCUPOBAHHOTO COCTOSHUS

Oo01as yacrob

TepMoauHaMMKA. OCHOBHBIC TTOJIOKCHUS MOHCKYHSIPHO-KHHGTH‘ICCKOﬁ TCO-

pun (MKT). Crpoenne TBepAbIX, KUIAKHUX, razoodpasusix Ten B MKT. Macca,
pa3Mepbl, CKOPOCTH JBMKEHHUSI, CUJIbI B3AUMOJCUCTBHS MOJIEKY. PacnipeneneHus
boneumana, MakcBemna-bonsiumMana mosekyin razoB. OneiT [tepna. Temnepaty-
pa u nasnenue raza B MKT. YpaBuenus MKT. Metoasl u mpubopsl u3MepeHus
TeMmneparypel U AaBieHus. TemnepaTypusie mikanbl llenbcusa, KenbBuna, Peo-
Mropa, PapeHreiura.

3aKOH PaBHOMEPHOTO PACHpPEACIICHUS SJHEPTUU MOJIEKYJI ra3a MO CTEIEHSIM
cBoOoabl. Kitaccuueckast Teopusi TEMJIOEMKOCTH Ta30B U TBEPABIX Tesl. OCHOBHBIE
ITOJIO’KEHMS M YPABHEHUS KBAHTOBOM TEOPUHU TEIUIOEMKOCTH TBEPABIX TEII.

Tennora, BHyTpeHHss 3Heprus, padota B TepmoauHamuke. Havana tepmo-
JUHAMHUKU (IIEpBOE, BTOPOE, TPEThE) — TEPMOJMHAMUYECKHUE M CTATUCTHUYECKHE
dbopmynupoBkH, aHanu3. TemnoBas mamuHa, nuka Kapuo, KIT/I.

ArperaTHbple COCTOSIHUSI BEIIECTBA M MEPEXOJbl MEXAY HUMHU. TernoTel u
yciaoBUsi mepexonoB. Jluarpammel  coctosiHus.  YpaBHenue —Kianeinpona-
Knaysuyca. Tpoiinas touka. YpaBHenue Ban-nep-Baansca u ero ananus. Kputu-
YECKOE COCTOSIHHME BellecTBa. MeTonsl MOJIydeHUss HHU3KHMX TeMmIiieparyp. Brnax-
HOCTh: a0COJIOTHAs, OTHOCUTEIbHAS, TOUKA POCHI, METO/Ibl U3BMEPEHHUS U pacuera.

DJIEKTPOJIMHAMUKA. DJIEKTPU3ALUS TeJl. DINEKTPUUECKUIN 3aps/l U €ro CBOM-

cTBa. B3auMopaencTBue TOUYEUHBIX M MPOTSKEHHBIX 3apsaaoB. HanpsokeHHOCTh U
MOTEHIMAJl 3JICKTPOCTATUYECKOTO MOJIs, HampsbkeHue. [IpuHIun cyneprno3uiuu.
Onektpocrarnueckas teopema Octporpaiackoro-I'aycca u ee npumeHenue. [u-

QJICKTPUKH KU HX KJ'IaCCI/I(bI/IKaLII/IH. Teopm{ noJsipu3aivi JUIJICKTPUKOB, BEKTOP
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NOJIIPU3ALNH, AUDJIEKTPUYECKas NTPOHULIAEMOCTh U BOCIPUUMYUBOCTb. DIJIEKTPO-
€MKOCTb, KOHJICHCATOPBI U UX COCAUHEHUs B LIENH, 3apsll, HANPSIKEHUE, YHEPTHS
KOHJICHCATOPOB U 3JIEKTPOCTATUYECKOTO ITOJIS.

IIpoBOgHMKH, TOIYTIPOBOJHUKH, JUINEKTPUKHU. Kitaccuueckas TEOpHs JEK-
TPONPOBOJHOCTH MPOBOJHUKOB. 3akoHbl Owma, JDxoynsa-Jlenma, Bunemana-
®panna B auddepenuuansHoil popme. CBEpXIPOBOJUMOCTh, BBICOKOTEMIIEpa-
TypHasi CBEPXIIPOBOJIMMOCTh. DJEKTPOJIN3, 3aKkoHbl Dapazes.

DIIEKTPUYECKUN TOK B Ta3ax, CAMOCTOATENIbHBIM U HECAMOCTOSATEIbHBIN pa3-
psa. oHM3alMOHHbIE KAMEPBI, CYUETYMKHU, DIEKTPUUECKUE (PUITBTPHI.

CoOcTBeHHasd W MpUMECHAs MPOBOJUMOCTh MOJYNPOBOAHUKOB. DJIEKTPOH-
HBINA «P-N» Tepexo, 1Mo U TpaH3ucTop. TepMo- 1 HOTOCONPOTUBIECHHUS.

MaruutHO€E 1oJie, UHAYKIHS U HANPSOKEHHOCTh. MarHeTuku M X KIACcCH-
¢ukauus. Teopus Kropu-JlanxeBeHa HaMarHMUMBaHUS UTEMIIEPATYPHON 3aBHCH-
MOCTH MarHuWTHOM ITPOHMIIAEMOCTH AHMA- U MapaMarHETUKOB. DJIEKTPOMATHUTHAs
UHIYKIUS U caMOMHAYKIus. 3akoH Dapajes B MHTErpaibHOU U qudpepeHunans-
HOH opmax, nmpasuio Jlenna. MTHAYKTUBHOCTh COJICHOMIA. DHEPTUs MarHUTHOTO,
AIEKTPOMArHUTHOIO NoJisA. [IIMOTHOCTE MOTOKA SHEPTUM ANEKTPOMATHUTHOTO MOJISA,
BeKTOp YMoBa-IloliHTHHrA.

Konebarenbupiii KOHTYp, AuddepeHmaibHoe U UHTETPAIbHOE YPAaBHEHHE
CBOOOJHBIX M BBIHY>KJIEHHBIX 3JEKTPOMATrHUTHBIX KoJiebaHuil. Pe3onanc, n1oopoT-
HOCTb KOJIeOATeIbHOr0 KOHTYpa. OTKPBITHIN KOJIeOaTEeNbHbIM KOHTYpP, U3Ty4yeHUE
Y MPUEM JJIEKTPOMArHUTHBIX BOJIH. MIHTErpasibHOE ypaBHEHUE IIOCKOW JJIEKTPO-
MarHuTHOW BOJHBI. [lapameTpsl BoJiHBI (Tepuoj, 4acToTa, JJIMHA BOJHBI, (asa,
BOJIHOBOE 4KciI0). CIEeKTp IeKTPOMArHUTHBIX BOJIH, O0IIasi XapaKTePUCTHUKA JHa-
M1a30HOB.

[Tonnas cuctema ypaBHeHHII MakcBeiia, Kak 0000IIeHre OCHOBHBIX 3aKO-
HOB 3JICKTPOMArHeTU3Ma, aHAJIN3 ypaBHEHUU. TOK cMelleHns, BEKTOPHBIM MMOTEH-
nuai. YpasHenue Ilyaccona it BEKTOPHOI'O ITOTEHIMAA.

Ontuka u atoMHas gusuka. ['eomerpudeckas ontuka. [Ipuamun depma, ero

INPUMCHCHUE OJIs1 BbIBOJA 3aKOHOB OTPAXCHHA W IMPCIOMIICHHSA CBCTA. CDopmyJ]a
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TOHKOHW JTUH3BI IS HEOAHOPOIHOM cpeapl u ee aHanu3. Dopmyna chepuyueckoro
3epKaJla U €€ CJIEACTBUS. YBEIMYECHHE JIMH3bI U 3epkayia. [loctpoeHne nzobpaxe-
HUS B JIMH33aX, 3epKaiax U ux cucremax. @opmyna HeroTOHA I TOICTHIX JIUH3.

[Tonsipuzanus cBera u ee BUAbL [lodspu3aTophl A MIIOCKO MOJIIPU30BaH-
HOTO ¥ LHPKYJSPHO-TIOISPU30BAHHOIO cBeTa. 3akoH Mamoca. CTeneHp NoJsipu-
3a1uu. BpallieHne miocKoCTH NOoJIIpU3alyy ONITUYECKU aKTUBHBIMU CPEJIaMH.

WNuTepdepenius cBera, yciaoBUs HAOTIOACHUS HHTEPGEPEHIIUU SIS ONITHYE-
CKOM pa3HOCTH Xo0/1a U pazHoCcTH (a3. [lomydyeHne KorepeHTHbIX BOJIH (Ou3epkaia,
ounpusma ®penens, meron FOura, meron Jlnoiina). MHTepdepeHunss B TOHKHX
IJIEHKAX: BUJbI, TEOPUS U IPUMEHEHHUE.

Hudpakuus cseta u ee Bunbl. [Ipunnun [tolirenca-®Openens u Teopust 30H
®penens. 30HHbIE MIACTUHKHU. JMdpaknuonHas pemerka u ee napameTpsl. [u-
(dpakOHHas TPUPOJIa U300pAKEHUH.

HopmasibHast 1 aHOMaJIbHAsI THMCIEPCHs CBETA. JJIEKTPOHHAS TEOpHUs JUC-
nepcuu, cneacTBusa. CBsA3b TUANEKTPUUECKON MPOHUIIAEMOCTH U MOKA3aTels mpe-
JIOMJICHHUS CPEMBI.

OcHOBHBIE TOJIOKEHUSI KBaHTOBOM Teopun cBera. DoTodPpdeKT u ero BUbI.
3akonsl CTosieTOBa W ypaBHEHHE ODWHINTEHHA Ui BHEHIHero ¢otodddekra, ux
aHanu3. OOBsICHEHHE NaBJIEHUS CBETa B BOJHOBOW M KBAaHTOBOM TEOpUU CBETA,
ananu3 (GopMynbl AaBieHusd. M3mepeHue maBieHUs cBeTa, omnbIThl (CTOJETOBA.
AUT. ®opmyna [lnanka ansg criekTpalbHON H3My4yaTenbHoU ciocooHoctu AUYT u
ee ananus. 3akoHsl Kupxroda, Credana-bonbiimana, Buna.

Mogenu atoma. OmbiT u dopmyna Pesepdopna mo paccesnuro anbda-
yactuul. [loctynatel bopa u ero teopuss BOAOPOAONOAOOHBIX aTOMOB. OMBITHI
O®panka-I'epia. O6o6meHHas dopmyna baneMepa u ee ananmu3. CTpoeHHUE CIIOXK-
HBIX aTOMOB, 3JIEKTPOHHBIE TPYNIBI U MOArPYIIbI, IEPUOANYECKas cucTeMa MeH-
JieJeeBa.

Mopenu 1 OCHOBHBIE XapaKTEPUCTUKU aTOMHBIX sifiep (siAepHbIE CUIIbI, 3a-
psii, Macca, CIIMH, MarHUTHBIM MOMeEHT). JledekT Macc, sHeprus CBsI3H, yAelbHas

DHEPrus CBs3U. SnepHble peakuuu U ux kiaccudukamnus. Anbda-, Oera-, ramMma-,
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HEUTPOHHBIM M NPOTOHHBIM pacnaabl. MeToasl perucTpauuy 3J€MEHTAPHBIX 4a-
CTHII. DJIEMEHTapHbIC YaCTUIIbI, UX CBOMCTBA W Kiaccudukanusa. Peakiuu c aie-
MEHTApHBIMH YacTULAaMH. YacTUIbl U aHTUYACTULIBI. KBapK-TIIFOOHHOE CTPOEHHUE
O0aprOHOB

Ouznuecknilt Bakyym. YpaBHeHue lllpenunrepa, BoiHOBas QyHKIMS U €€
cBoiicTBa. YacTulia B MOTEHUMAIBLHON siMe, TYHHENbHBIN 3dekt. CtanaapTHbIe
yCIIOBHSI M KBaHTOBaHME. OrnepaTopbl B KBaHTOBOW MexaHuke. KopmyckymispHo-
BOJIHOBOM ayanu3Mm mukpouactul. @opmyna Jle bpoins. 3akoHbl COXpaHEHUS B

KBAaHTOBOM MEXaHMKE U UX CBA3b CO CBOMCTBAMHM IMPpOCTpaHCTBa U BPECMCHHU.

CrnenuajbHasl 4acTh

CtpoeHne U OCHOBHBbIE (DU3UYECKHE CBOWCTBA AJUIOTPOIHBIX COEIWHEHUU
koHaeHcupoBaHHoro yriepona (KY) - anmmas, rpadur, kapoun. CtpoeHue u oc-
HOBHBIC CBONCTBa HAHOKPUCTAIUIMYECKUX YTJICPOJHBIX CTPYKTYp: HAHOTPYOKH,
dbynnepensl, HaHoanMmasbl. HaHnokpucramimueckue Gopmel yriepoja co CMellaH-
HBIMH DJICKTPOHHBIMU KOHpUTYyparusaMu. CTpyKTypHBIC MPEBPAIIECHUS B yTIEPOIe
py BO3ACHCTBUU TeMmmepaTypbl U JaBieHUs. OCHOBHBIC MPEACTaBICHHUS O JHUC-
Iepcun JJIEKTpOHOB B 30He bpmmmosna KVY. Teoperuko-rpynmnoBoit aHanus
CTPYKTYpPBI U CHMMETPHS aJUIOTPOITHBIX U HAHOKPUCTAJUIMUECKHUX (hopm yriepoaa.

OO0mrast xapakTepucTHUKa MPUOOPOB M METOJIOB CHEKTPOCKOMHUU: PEKUMBbI
MPOMYCKaHUsl, OTpakeHus (3epKanbHOTO, NU((Y3HOTO, MOJTHOTO BHYTPEHHETO OT-
pakeHus1), KOMOMHAIIMOHHOTO paccesHusi. OCHOBBI Ka4eCTBEHHOTO U KOJUYe-
CTBEHHOT0 crnekTpodoroMerpuueckoro anaimuza. ®opmyna byrepa-bepa. Hcrou-
HUKU ONITUYECKOTO M3JIYUCHUS, JTa3ephl.

OcHOBBI T€OpUU OMMOOK B 00pa0OTKE IKCIIEPUMEHTAIILHBIX TaHHBIX. AOCO-
JFOTHAsl U OTHOCUTENbHASI IOTPEIIHOCTh dKCcTiepuMenTa. [lorpemHocts npsaMoro u
KOCBeHHOro n3Mmepenus. llena aenenus, kiacc ToyHOCTH npubOpoB. CtaTucThye-
CKas ommOKa M crocoObl ee pacuera. Pacripenenenue ciydallHbIX COOBITHIA (pac-
npenenenue Ilyaccona, pacnpenenenue Jlopenua). Pacnpenenenune CTbiojeHTa,

METOJI MaJIbIX BHIOOPOK.



Kpurepuu oueHuBanus.

IToctynnenue B acniupanTypy UedeHCKOro rocyJapCTBEHHOTO YHUBEPCUTE-

ta no HampasieHuto 01.04.07 — ¢uszmka KOHAECHCUPOBAHHOTO COCTOSIHHS MPOBO-

JUTCS HAa KOHKYPCHOM OCHOBE IO PE3yJbTaTaM BCTYHHUTEIBHOIO HCHBITAHUS B

NUCbMEHHON (popMe. AOUTYPHUEHT, MOJHOCTHIO BBHIMIOJHUBIIMN 3a7aHUSI, MOXKET

HaOpaTh MakcumyM 100 GamnoB. MUHMMAaIbHOE KOJIMYECTBO OaljIOB, HEOOXOIU-

MO€ JIJIsl IOMyCKa K KOHKYpPCY Ha MecTa B acriupaHType — 61,
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