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2, COAEPAABME ITPOI'PAMMBI

IMPOT'PAMMA

BCTYIMHTENIPHOTO 3K3aMEHA B acnupanTypy no cnenpansuoctd 01,04.02 - «Teopernyeckas dusuxa»
(pr3nKo-MaTeMaTHUECKUE HAYKH)

1. MexaHuka

Vpasuenus gpmkenus. OGoOIeHHEIE KOOPOHHATEI, NPHHIMI HaHMEHBUIETO AEHCTBHS, (pyHKuIm
Jlarpanxa. Cummerpuu. Teopema Herep. 3akoHBI COXpaHGHHS SHEPIHH, HMIYIBCA, MOMEHTA
HMITYJIBCA.

Hurerpupopanne ypapHeHuH OBMKeHHs. OIHOMEPHOE JIBIKEHHE, IPHBEACHHAT Macca, ABIKEeHHE
B LICHTPAJILHOM I107IE.

Pacman yacTuu, ynpyre cronxuaoserms. CeueHHe paccesHus yactull, (Gopmyna Pesepdopaa.

Mansie konebanusa. CpoGommsle M BEIHYXIEHHLIE OXHOMEPHEIE KojeGaHus, TapamMeTpPHYeCcKHi
pesoHanc. KonmebaHus CHCTEM €O MHOTHMH CTENECHAMH CBOGOMBI, YOMSPHBIE KOODPMHHATEHL
KonebaHus npy HaTHYHU TPEHUs.

JIBHKeHHe TBEPHEIX Tell. YTiIoBas CKOpPOCTh, MOMEHT MHEPHHHM H MOMEHT KOJNHUYECTBA NBIDKCHHS
TBEPALIX TeNI. DHNEPOBB! YIIIbI H ypaBHeHue Difnepa.

Kanonuyeckue ypaBHeHus, ypaBHenue Iamunstona, ckobku Ilyaccona, meficTBHe Kak Gynxuus
KOOpP/MHAT, TeopeMa JIuyBsunnd, ypapHeHne. ['amunsrona—IKo06u, pasgencHue NepeMEHHEIX,

Ilppuumn  orHocHTeNmBHOCTH. CKOPOCTH  PaclpOCTPAHCHHS —B3aEMOIEHCTBHIA. Hurepsai
CoGerennoe Bpems. IIpeoGpasoBanre Jlopenna. Ilpeo6pasosanne cropocTH. UeThipexMepHELe
BEKTOPEHL. YeTsIpexMepHas CKOpoCTs.

PengtiBucTckas MeXamuxa. [IpHHIMN HauMeEHBIIEr0 AeHCTBHMA. DHEPrHA H HMIYILC. Pacran
HaCTHIL. YIPYTHe CTONKHOBEHHA YaCTHL.

2, Teopus nmousa

3apaj B 2NEKTPOMArHHTHOM Tone. YeThlpeXMepHEL! NMOTeHLMAaN Noss. YpaBHeHHS ABIKEHHS
3apsfa B moje, kanmuOposouHasd (FpaAHeHTHad) UHBAPHAHTHOCTB. TEH30p 3JIEKTPOMArHETHOTO
nong. [Ipecbpazopanne Jlopenna i noss. MHBapHaHTHL 11014,

JlelicTBHeE AIA 3NEKTPOMArHUTHOTO TOJA. Y PaBHEHHS MEKTPOMArHUTHOI'O TOJIA. quBIpE:XMepHLIH
BEKTOp TOKAa. YpaBHEHHE HempepbBHOCTH. ILIOTHOCTE M HOTOK SHepruH. TeH3op IHeprus-
UMIyneca. TeH30p SHEPTHH-UMITYNIBCA SIEKTPOMArHHTHOTO MO,

[MocToannoe anexkTpoMarsuTHOE Tose., 3akoH Kynoma, DNEKTPOCTATHYECKAA DHEPTHS 3apa/OB.
Jumonenel#s MoMeHT. MynbTHDONBHBIC MOMCHTBL CHCTEMA 3apANOB BO BHEIUHEM IOJIE.
[Tocrosinroe MarsuTHOE none. MaruuTHe MoMeHT. Teopema Jlapmopa.




ONeKTpOMArHUTHEIC BomHEL Bommoroe ypaBHeHme. Ilnockue Bonmel. MoHoxpomaTHYecKad
nnockas BonHa. CheKTpankHoOe pasjioxeHHe. IIoNApH3alMOHHBIE XapaKTEPUCTHKH H3TyJYeHHs.
PasnosxeHue aMeKTpOCTATAYECKOTO MONS. ;

Hone merxymuxcs 3apaos. 3anasmslarolue noTeHnHael. Iloterunans: Jlnenapa— Buxepra,
HsnyyenHe 3IeKTPOMArHHTHEIX BOJIH. IloNe CHCTEMBI 3apANOB HA  JANCKHX paccrosfnmrx.
MynsTHRONBHOE H3NydeHHe. M3myueHue GHICTPOABHKYINErocs 3apana. PaccesnHe cBOGOIHBIMH
3apgaaMH,

Hewxenne yacTHUBl B TpaBHTalHosHOM none. Merpuxa. Kopapuantnoe mmddepeHnuposanye.
Cumponel Kprcroddens. JelicTBie 11 YaCTHUB B FPABUTAIMOHHOM IIOJE.

YpaBHeHHs TPaBHTAUHOHHOTO MoMs. TeH30p KpHBH3HEL J{eHCTBHE [UIs rPABHUTALHOHHOrO TOJA.
Tenzop sneprun-uMnynsca. Ypasuenus Diinurreiina,

Hepensarusuctekuit npenen ypasneHnit Sitamnteitna. 3akon HetoToHa. IleRTpanbHOCHMMETPHYHOE
rpasiTanonsee nose. Merpuka Hisapnimu sbaa. ['paBuranuonnsii xoanarnc,

Habmopaemerie sddekrst OTO B  HBIOTOHOBOM M IOCTHBIOTOHOBOM — NpUGIHNCHHH
(rpaBUTALHOHHOE KPAacHOE CMellleHHe, OTKIOHCHHE JIyya CBETa, 3alepXKKa CHIHalla, TPeleccHs
THPOCKOMa, Npelieceus opbuT nmaser). [ paBUTANHOHHEIE KHH3EL

PenatuBHucrckas kocmonorns, OTKpsiTas, 3aKkpsltas M IUIockas MoZeld. 3akoH XaGGma.
Pacumipenne Bceenenno#f Ha  paJHalHOHHO-NOMHHHDOBAHHOW, NBUICBHAHOH M BaKyyM-
JOMHUHUPOBAHHON CTafUMX,

du3nyeckue npouecchl B padnel Beenennoi. 3axanka relitpuno. [TepBuyHbii
HYKJIeocHHTe3, PexomMOHHanuUA, peTHKTOBSIE. (DOTOHEL

3. Kpanropas MexaHHKA

OcHoBHBIE MIONOXEHHS KBAHTOBOM MexaHMkH. Ilpunmmn neonpenenennocTs. IIpuHnum
cynepnosuuun. Omeparopbl. JMCKPETHEIH H HENpEPHIBHBIH  CHEKTpsl. [ aMAILTOHHAH.
Crannonapusie COCTONHHA. I"eiizenbeprosekoe IpeACTaBlIeHHE. CooTHOIIEHUS
HEOIIpe eI HHOCTH.
VYpasnenue Hlpexunrepa. OcuoBHEIC cBojicTBa yparHenus [lIpenunrepa. OnHoMepHOE OBHKEHHE,
Onmomepnelii  ocuwmiatop. IInoTHocrs noroxa. Keazuknaccuyeckas BonHOBas (GYHKIMS,
Ipoxoxaenue uepes Hapeep.

MowmeHT kommuecTBa ABMxeHMs. CobGerBenspie (QyHKUMM H cODCTBEHHBIE 3HAUEHMS MOMEHTA
KOJIM4ecTBa ABKeHHA. YeTHocTh. CnoxeHue MoMeHTOB. Pasmoxernne Knebma— I opnana.

JBH:keHHre B ieHTpansHoM nose. Chepuueckue ponubl. PaznoxeHue miockoit BoNMHEL Pauansuoe
ypasuenue [llpeaunrepa. AToM Bomopoaa.

Teopus BozMmymeHuil. Bo3MyineHus, He 3aBHCALIME OT BpeMeHH. [lepHOIMYECKHE BO3IMYIIEHHA.
Kpasuknaccuueckas TEOpHS BO3MYIIECHHIH.

Cnun, Onepartop cnyHa. ToHKad CTPYKTYPa aTOMHBIX YPOBHEH.

ToxaectBenHOCTS WacTHll, CHMMETPHA NPH IEPECTAHOBKE YacTHI. BTOpHYHOE KBAHTOBAHHE HILA




6030H0B 1 depmuonoB. OOMeHHOE B3aHMOIEHCTBHE.

AtoM, CoCTOsHHE JIEKTPOHOB aToMa. YPOBHH sHepruu, CaMocorinacoBaHHOE IOJIE, YpaBHeHHE
Tomaca—®@epmu. ToHkas cTpyKTypa TOMHEIX yposueii, [TepHoauueckas cucteMa MeHeneesa.

Hewxenne B MarHuTHOM Iojie. Ypasuenue Illpemuurepa s ABMXKEHHS B MarHHTHOM |MoJe.
[T10THOCTE NOTOKA B MATHUTHOM IOJIE.

Cronknosenns yactui. O6mas Teopus. Popmyna bopa. PesonancHoe paccesnre. CTONKHOBEHHE
TOKICCTBCHHEIX YacTHIL YIPYroe paccesHHe NpPH HATHYMH HEYIPYTHX HpoLeccoB. Marpuua
pacceanus. Gopmyna bpefita—Buruepa.

4. Crarucrudeckasn ¢pH3INKA

OCHOBHBIC NPHHIMNEL CTAaTMCTHKH. DYHKIMZ pacnpefeNeHuss H MaTpHUa ILIOTHOCTH.
Craructutdeckas He3aBHCHMOCTb, Teopema Jlmysuiuis. Pons 3meprun. 3akon Bospacframm
SHTPONIHH. MHKpoKaHOHHYeCKoe paclpefeneHue. Pacnpenenemme T['u66ca. Pacnpenenenue
I'nb6ca ¢ nepeMeHHBIM YHCIIOM YaCTHIIL.

Tepmomunamuueckne — BemuMubl.  TemmepaTypa. Pabora M KOJNMYECTBO Tera.
Tepmomnamuyeckue nmoTenunansl. TepMoauHaMuUeckne HepasencTsa, [Ipunmmn Jle- I]_IaTem,e.
Teopema Heprcra, CucTeMBI ¢ NepeMEHHBIM uHeloM dyactal, CBobomHas 3HEPIHS B
pacnpezneneHun ['160ca. BeiBoa TepMoIHHAMHYECKHX COOTHOMLICHHIH,

TepMonuHamuka mpeansHBIX raso. Pacmpenenenme BonbiMana, CTONKHOBEHHE MOJEKYIL
HepasnoBecHIit HaeanpHeli ras. 3akoH paBHopacnpenenenus, OaHoaTOMHBIH HeabHEIH ra%

Pacnipenenenue @epmn u Bose. Bripoxennsiii uneansueni gepmu-ras. CpolicTsa BemecTra IpH
GONBUIMX MIOTHOCTAX. Beipoxknenusiit Gose-ras, Kongencanus Boze— DitHurreitna. PaBHOBECHOE
Tennosoe usnyuenue. Popmyna [Inanka. CBeTHMOCTE a0COMIOTHO YEPHOTO TENA.

Heunneanbisie rasel H KOHACHCHPOBAHHUEBIC CPCIEL doHOHEEIE CIIEKTPH! ¥ TCPMOIHHAMHYCCKHE
CBOHCTRA rasa. TepmonHHaMqucxne CBOHCTB2 HASATBHOTO KIACCHYECKOro rasa.

Pasnosecue (a3. opmyna Knaneiipora—Knaysuca. Kpurryeckas Touxa.

Cucremsl ¢ pasnuuHsMH yacTHUaMH. TIpasuno ¢as. Cnabrie pacTRopst. CMech HACATBHBIX Fa30B.
Csmecs H30TONOB. XHMUYECKHC PpCaKIHHM. YCIOBHE XHMHYECKOrO pABHOBECHS. 3aKOH
neicTByrommx Mace. Temnora peakiud. MoHusaoHHOe paBHOBECHE.

Cnafoneuneansusiii 603e-ra3. Monmens BoromoGosa. Criektp Bo3OyxaeHuil. CBEpPXTEKYHECTS.
KBaHToBEIC BUXDH.

Trepnpie tema. Kpucrtammudeckue crpykrypbl. [loeepxnocts @epmu. 3oHHas cTpyxTypa.
KpazuuacTaugs!,

Konebarus pewerky. Teopus ynpyrocTy, 3ByK B TBepIsIX Teiaax. IIporecchl pacraga u CIHSHHS
tbononos. Paccesnne (oHOHOR Ha npumecax. KHHeTHUecKoe YpaBHEHHE UM (DOHOHOB.
TennmonpoBogHOCTE.

Ceepxmnposoaumocts. KymepoBckoe crnapuBanme. Teopus Bapmuna—Kynepa—Illpuddepa




(BKIII). Teopus Jlonnonos. Teopus I'muzbypra-Jlannay. Tok, xamu6poBounas MHBApHAHTHOCT,

KBaHTOBAHHC NOTOKA, CBEPXNPOBOJIHKKY IIEPBOro H Broporo poaa. Sihdext Hxosedcona.

Ouyxryauun. Pacnpeneneane ['mb6ca. DNyKryauus OCHOBHEIX TEPMOTHHAMHYCCKHX BEJTHYHH.
©opmyna Ilyaccoma. Bpemennble ¢uykryanun. CHMMETPHH KHHETHHECKHX KO3((HIIHEHTOB.

DIyKTalMOHHO-JHCCHITATUBHAS TEOpeEMa,

(dazoBble nepexonp! Broporo poxa. Teopus Jlamnay. Kpurwueckme umpekcs. Macurrabras

HHBapHAHTHOCTh. DIYKTyallHH B OKPECTHOCTH KPHTHYECKOH TOYKH.

5. KBautoBasa Teopnsa nonaeii

Ksantosanue cpobonuerx moseif. CHMMeTpHn narpamxuana ¥ Teopema Herep, AnreGpa TOKOB.

Hucxperase cummerprn. CPT Teopema H cBA3E CIHHA CO CTATHCTHKOIN.

KBautoBas snexrponunamuka. ITpasuna OPeitnMana. [lepenopmupopku. TommectBa Yopua—

Taxkaxamy.

KBaHTOBO-3/1€KTpOAMHAMUYECKIE PACUETEL: KOMIITOH-3¢deKT, ¢+, e-aHHHr ML,

poxnenue mnap. TopMO3HOe H3NydeHHE M MHOpaKpacHas karacrpoda. AHOMAIbHEIR

MarHHTHBIH MOMEHT 3JIeKTpoHa. JIaMGOBCKHit caBHT.

IlpencraBnenne Yemnena—Jlemana. Dopmyina Jlemana—Cumananka—IuMMepMana.
AHaIUTHYIECKUE CBOHCTBA ammuTy] paccesHus. IIpasuna Kyrkockoro. Ilpasuna Jlangay

1711 0COOEHHOCTEH (heHHMAaHOBCKHX JHATPAMM.

Penopmrpynma. b -QyHKuus # aHoManeHBIe pasMepHocTH. OnepaTopHoe pasioXKeHHeE.

AHOMAITEHBIE PA3MEPHOCTH COCTAaBHEIX OIEPATOPOB.

Kanu6posounsie Teopun nons. Ksanropanue no ®anneesy—Ilonosy u myxu. ToxaecTsa

Cnapnoa—Teiinopa. KBantoBass XxpoMoIMHAMMKA i aCHMITTOTHYECKas CBOGOJA.

CrionTanHOE HapyllleHHe CHMMETpPHH, TeopeMa [ ONACTOYHa, asnenue Xurrca.

KBapkosas Momens. CIEKIpOCKONMHsS aApOHOB M COCTABJIMIOWINE KBAapKku. YapMOHME,

OOTTOMOHHUIA.

KXJI u xupansHad CHMMETpHA CHJIBHEIX B3aWMopelcTBuil. YacTHuHoe coXpaneHue
aKcHaypbHOro Toka. IIHOHBI Kak TONACTOYHOBCKHE 4uacTHOE. KupaisHas aHOManus

Annepa—benna—][xakunBa.

CranpaptHast monens. W- U Z-0030HB!I, WX pacmaisl. XurrcoBckuii 6o30H. [Tokon
JICITOHOB H KBapKoB. Matpuna Ka6u66o—Kobasun—Mackaga.
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4. IIEPEYEHB BOITPOCOB AJISI NOArOTOBKH K
BCTYIIUTEJBHOMY 3K3AMEHRY

YpaeHenns apwxeHus. O6o0meHHbIe KOOPAMHATEL, IIPUHIMI HAUMEHBIIEro neHCTBHz
dynxuna Jlarpamxa., Cuvmerpun. Teopema Herep. 3aKoHBI COXpaHeHWS IHEPIMH,
HMILYJIbCa, MOMEHTA HMITYJIBCA.
Huterpuposanue ypasaenuit nsxeHns. OJHOMEPHOE JBHKEHHNE, IPHBEICHHAT Macca,
JABHKEHHE B LIEHTPAJIEHOM TIOJIE.
Pacnag wacTuu, ynpyrue cronkHoBenus. Ceuenue pacCesHHS YacTHLL, (popmyna
Pesepdopna.

Manxie, xoneGanms. CpoGomHBIE M BEIHYKICHHBIE ONHOMEPHBIE I{OIIC6aHH}l
mapaMeTpuueckuii pesoHaHc. KoneGaHus cHCTEM CO MHOIMMH CTENEHSMH CBOGOEL
NIOJSIpHbIE KOOpAHHATH. KoneGanusa npy HaIHYHMH TPEHH,
HBrixeHHE TBEPIBIX TeN. YTIOBasg CKOPOCTh, MOMEHT MHEPLHH H MOMEHT KOJIHYECTBa
ABHXKCHHA TBEPIBIX Tesl. DHAEPOBHI YINIEI H ypaBHeHUe Dilnepa.
Kanonnueckue ypasHeHHs, ypaBHeHHe I'ammibToHa, ckobku IlyaccoHa, neifcTBHe Kak
QyHKUMI KOOpAMHAT, TeopeMa JIuyBMNIs, ypaBHeHme. | aMHIbTOHa—SIKo0H,
paszenenye nepeMeHHEIX.
Ipurun orHocutensHocTH. CKOPOCTH paclpocTpaHeHHs B3anMozeiicTsuit. ViHTepBa.
Co6erBennoe Bpemsa. Ilpeofpasosanne Jlopenna. IIpeoBpasoBaHme CKOPOCTH.
YeTripexMepHbIe BEKTOPEL. YeTRIpexMepHas CKOpoCT.
Penstupuctckas mexanuka. IIpyHIMO HaMMeEHBINEro AeHCTBHS, DHEPrUs H HMITYIEC.
Pacnag yacTui. Yopyrie CTONKHOBEHHA YACTHII
3apsaa B 3MEKTPOMardWTHOM mofe. YeTEIpeXMEepHBIH MOTCHUMAn MOojis. YpaBHEHUs
ABIDKEHUA 3apsifa B MOJC, KanuOpoBouyHas (rpafHeHTHAs) WHBAPHAHTHOCTH., TeH30p
JNEKTPOMATrHUTHOTO 1o 1Ipeobpasosanye Jlopenna nna noms. iHsapHaHTH oM.
HelictBHe AN 37EKTPOMATHUTHOTO MHOAS. Y paBHEHUs anelcrpomammnoro TOJIsL.
YeThipeXMepHBIH BEKTOp TOKA. YpPaBHEHME HENpPEPEIBHOCTH. IlIOTHOCTH ¥ TIOTOK
sHeprun. TeH3op sHepruu-UMITyNbca. TEH30p IHEPrHH-UMILYJIBCA SHCKTPOMB.FHHTHOI‘O
T1OJIA. o
Hocrosnnoe snexrpomarautHoe none. 3akoH KyioHa. DieKTpocTaTHUeCKas SHEPrus
3apAnoB. JIunonpHbll MOMEHT. My’mbTHIONEHEIE MOMeHTH. CHCTeMa 3apsioB BO
BHEIIHEM TIone. IlOoCTOSHHOe MarHMTHOe mHode. MarHuTHEIH MoMeHT. Teopema
Jlapmopa.
ONEKTPOMArHMTHEIE  BONHEL. ~ BomHOBoe  ypaBHeHWe,  ILIOCKME | BOJHEL
MonoxpomaTrueckas mIockas BonHa. CriekTpanpHoe pasnoxenue. ITosapuzallHoHHEIE
XapaKTEPHCTHKH H3TY4YeHHMs. Pa3noikeHne aIeKTpOCTaTHICCKOTO MO,
ITone mBwiymumxcs 3apsioB. 3ana3gsIBAONMe IToTeHuuans!. [loTeHans! JIueHapa—
Buxepra. Usnydenue sneKTpOMarHUTHBIX BONH. [loNle CHCTEMEI 3apaloB Ha NANEKHX
PACCTOAHHAX. MYNBTUIIONBHOE H3NydeHHe. M3mydeHne GBICTPONBIKYIIEIOCH |3apsAa.
Pacceanne cBO0OTHEIMH 3apsaamMu,
JBWXeHHEe YacTMDB B TPaBHTAIlMOHHOM Ione. MerpHka. Kosapuanrhoe
midpdepenmupoBanue. CumBonsl  Kpucrodens. [leiicTBue Img  YacTHIBI B
TpaBHTALIHOHHOM MOJIE.

VpaBHEHHs  IpaBUTAHMOHHOTO TOMA. TeH30p  KpHMBM3HEL  JlefcTiu
FPaBUTAIMOHHOrO Mo, TeH3op sHepruu-uMIynbca. Y paBHeHHs DHHIITEH A,
HepenarusucTekuii npenen ypaBHeHmit Oitnmnreitna. 3axon HeroTtoua, I_ICHT]T)EUIBHO-
CHMMETPHYHOE TPaBUTALMOHHOE Noje. Merpuka Ilsapums npaa. I paBUTAIMOHHELHA
KoJnaric.
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Habmonaemete addexrsr OTO B HBIOTOHOBOM H TOCTHEIOTOHOBOM MPHOTHKEHHH
(rpaBHTaUMOHHOE KpacHOE CMEINeHHMe, OTKJIOHCHHC JIyda CBETa, 3alepikka CHTHAIA,
IIPELIeCCHs TUPOCKOIIa, Mpeieccus opouT rnaser). [ paBuTalHOHHEIE JAHH3EL
PensruBuctckas kooMonorus. OTKpEITas, 3aKprITas ¥ IUIOCKas MOZIETH. 3akoH Xa66ia.
Pacutipenue BeenenHol Ha paiualOHHO-IOMIHUPOBAHHOMH, TIBUICBUIHON ¥ BAKyyM-
JOMHHHMPOBaHHON CcTaqUAX.
Ou3znueckue nponeccsl B panHell Bceenenuoil. 3axanka Helitpuno. Ileppuumbiit
Hykieocunres. PexoM6unanus, penukrossie GOTOHEL.
OCHOBHEI€ I10J10)KEHHA KBAHTOBOH MeXaHHUKH, [IpHHIIUIT HEOTIPEAEIEHHOCTH. HprHimn
cyneprosunyy. Oneparopsl. JHCKPETHEIN U HENpPEepLIBHI CIIEKTPHI, | aMIIETOHHAH.
Cranuonapasle  coctosHusa. ['eiisenfeproeckoe npepcraBieHHe.  COOTHOIICHUA
HEOMpPEIENIEHHOCTH.
Ypasuenue llpeaunrepa. OcHoBHbIE cBOjiCTBa ypaBHenus [1Ipemunrepa. OaHOMepHOE
asmxenne. OnHoMmepHEIH ocmumuarop. IIIoTHOCTs NOTOKa. KBazHKiIaccHueckas
BONHOBas (yHKups. IIpoxokaeHue uepes Gaprep.
Mowment xonnuectpa nprikeHus. CoGcrBeHusle QYHKIMM M COOCTBEHHEIC 3HAUESHHS
MOMEHTa KONMyecTBa mBrKeHmsa. YerHoers, CiokeHMme MOMEHTOB. Pasnoxenue
Knebma—I" opaana.
Hemxenne B nentpansaoM nomne. Chepuueckue BoHEL PasmoxenHe MIocKoil BOJHEL
PanuaneHoe ypasaenue lllpenunrepa. AToMm Bomopona.
Teopust BoaMymienui. BosMmymeHns, He 3aBHUCAIMe OT BpeMmeHM. IlepHOAMYECKHE
BO3MYIHeHUsA. KBasHKnaccuueckas TeOpHA BOIMYIIEHHMIA.

Crnun, Onepatop cniHa. TOHKast CTPYKTYpa aTOMHEIX YPOBHeEit.
ToxnecTBeHHOCTs yacTul. CHMMETpHA IpPHM IEPECTAHOBKE YaCTHU. BTopuyHOe
KBaHTOBaHHUE [11 6030HOB H PepMuoHoB. OGMEHHOE B3aHMOICHCTBHE.
AtoM. COCTOSHHE IICKTPOHOB aToMa. YDPOBHHM dHEpruH. CaMOCOINIacOBaHHOE HOJIE.
Ypasnernne Tomaca—®epmu. ToHKAS CTPyKTypa TOMHBIX yposHeii, ITepuognueckas
cucteMma Merzeneesa,
Jsuxenne B MaTHATHOM nofe. YpasHenue lllpenunrepa 1y ABUKEHHS B MATHUTHOM
nojie. IINoTHOCTE NOTOKa B MATHHTHOM HOJIE.
CronkHoBeHHs uactuu. OOmas teopus. ®opmyna Bopa. Pesonanchoe paccesHue.
CToNKHOBEHHE TOXAECTBEHHBIX JaCTHIL YIIPYroe pacCesHue IPH HATHIHH Heynpymx
npoueccos. Marpuua paccesaus. @opmyna bpeiira—BurHepa. :
OcHoBHBIC TPHHIHUIEI CTATHCTHKH. OYHKIMA PacPENCIICHHS M MaTpHLA HJIOTI-IOCTH
Cratucriueckas HesaBUcMMOCTb. TeopeMa JImyBws. Poms sHepruu.! 3axoH
BO3PACTAHMA OHTPONHMH. MUKPOKAaHOHHYECKOE paclpeneneHne. Pacnpenenenue
I'u66ca. Pactpenenenue M'ub6ca ¢ mepeMeHHEIM YHCIOM YACTHII
TepmonunaMuueckue BemuuuHBEL. TeMneparypa. Pabora W KoaM4ecTBo | Temia.
Tepmonunamuyeckue noreHuuansl. TepMonuHaMuyeckue HepaBeHcTRa, Hpuniun Jle-
Ilatense. Teopema Hepuera. CHCTEMEI ¢ TIEpEMEHHBIM YHCIOM YacTHIl. CBoBopuas
3HEPTHsA B pacnpenencHuy ' n60ca. Brio TepMoAHHaMIYECKIX COOTHOIEHHH
Tepmonunamuka HOCAIBHBIX Tra3os. Pacnpenencuue DBonbumana. CTonkHOBeHHE
Monekyn. HepaBHOBeCHBI  HMACaIbHEIM  ra3. 3aKOH  PaBHOPACIIPENEICHHA,
OHOAaTOMHBIHM HIeaIbHbIR ras.
Pacripenenenne depMu u bose. BrlpoxzacHHbIl micansHel ¢epMmu-ras. CpoiicTBa
BelecTBa MpH OoNbIINX MIOTHOCTAX. BripoxneHnusi 6o3e-ra3. Konaencanus boze—
Oiinmreiina. PaBHoBecHoe TemnoBoe u3nydeHue. Popmyna IInanxa. CBeTHMOCTB
abCcoNMOTHO YEPHOTO TENA.
HeupeansHsie ra3sl M KOHIGHCHpOBaHHBIE cpenpl. DOHOHHEIE CHEKTPH H
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TEpPMOJUHAMHYECKHE CBOMCTBA rasa. TepMOJAMHAMHUECKHE CBOHCTBA HICANBLHOTO
KJIACCHYECKOro rasa.

Pasnosecue das. Gopmyna Knaneiipona—Knaysuca. Kputuyeckas Touka.
Cucremsl ¢ pasnuyHBIME wacTHiamiu. [Ipasmno ¢as. CraGrle pactBoprl. Cmech
HICATEHEIX ra3oB. CMech M30TOMOB. XHMHYECKHE Peakuyd. YCIOBHE XHMMYECKOTO
paBHOBecHs. 3aKOH JeHCTBYIONIMX MacC, TemwioTa peaknuy. LOHH3AUMOHHOE
paBHOBECHE.
CnaGonenpicanbueii  Gose-ras. Moxens BoromoGosa. Choextp  Bo36YKACHH.
CaepxTexydecth. KBaHTOBBIE BUXPH.
Teepapie Tenma. Kpucranmuueckme cIpyxrypsl. I[losepxnocts ®epMn. | 3oHHas
CTpyKTypa. KBasugacTuim. _
Konebanusa pemerku. Teopus yupyrocTi. 38yk B TBEpABIX TENaX. Ilpoueccrr pacriaga u
ciuAHNA QOHOHOB. Paccesnue poHOHOB Ha NpuMecsX. KuHeTHYeCKOe ypaBHEHHE A
tonOHOB. TeIIONPOBOAHOCTS.,
Ceepxnposonumocts. KynepoBckoe crapusanme. Teopmt Bapnuna—Kynepa—
Mpuddepa (BKII). Teopus Jlommonos. Teopus I HH36ypra-JIaH,uay Tok,
KanuOpOBOYHas MHBaPHAHTHOCTh, KBAHTOBAHHE NOTOKA. CBEPXIIPOBOMHHKM [ICPBOTO H
BTOpOro poa. dbdexr xo3edhcona.
Onyxryauuu. Pacnpegenenue I'nb6ca. ®nykTyarMu OCHOBHEIX TEPMOIHHAMHYECKHK
BequunH. Popmyia Ilyaccona. Bpemennsie ¢nykryammu. CUMMETPHH KMHETHIECKHX
K09 punuenTos. OIyKTaMOHHO-AHCCHIIATHBHAS TEOPEMa.
®azoBele mepexonrl BToporo popa. Teopus Jlampmay. KpurHueckue HHJCKCEL.
Macmirabnas unBapuaHTHOCTS. DIYKTYALNH B OKPECTHOCTH KPHTHUECKOH TOUKH,
KpantoBaHne csobomupix moneft. Cummerpun nalpammmana u Teopema Herep.
Anrebpa TokoB. [uckpetnsie cummerpun. CPT TeopeMa M CBA3b CIHHA CO
CTATHCTUKOH.
Kpanrosas snextpopunamuka. IlpaBuna Deiinmana, ITepemopmuposxu. Toxaecrsa
Yopaa—Taxaxarmm.
KBaHTOBO-3NIEKTPOAMHAMHYECKHE PacueTh: KOMITOH-3Q(EKT, e+, e-aHHHCHIALWS,
poxaenne map. TopMO3HOe H3TyueHHe M MHOpakpacHas Karactpoda. AHOMATBHEIM
MarHUTHBIH MOMEHT 37eKTpoHa. JIaMOoBCKHil CABUT.
Ipencrasnenue Hennena—TJlemana. ®opmyna  Jlemana—Cumanumuka—

ITumMMepMana. AHaTUTHYECKHE CBOMCTBA aMIUIATYZ paccesHus. Ilpasmma Kyrkockoro.
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Ilpasuna Jlannay ans ocobeHHOCTEH QeHMaHOBCKHX JHATPAMM.
Pexopmrpynna. b -gyskums u aHoMansHEIe pasMepHocTH, ONepaTopHOE pasloKeHHUe.
AHOMAJILHBIE PA3MEPHOCTH COCTaBHEIX OTIEPATOPOB.
Kanubposounsie rteopun moms. KeantoBamue mno dammeeBy—IlomoBy H ryxu.
Towpectpa CnaBHoBa—Telmopa. KBaHToBas XpOMOAMHAMHKA M aCHUMITOTHHECKAS
ceobona.

CrionTannoe HapylieHHe CUMMETPHH, TeopeMa [onacToyHa, ssaeHne Xurrca.
Kpapkosas Mopesns. CreKTpOCKOIMsA aJAPOHOB M COCTABNAIOIIME KBapKH. UapMoHHIE,
GOTTOMOHHA.
KXJI m xupanbHas CHMMETPHSA CHJIBHBIX B3aHMOACHCTBHIL. UaCTHYHOE COXpAHEHHE
aKCcHanbHOro TOKa. ITMOHBI Kak rONICTOYHOBCKHE YacTMUH. KupansHad aHOMamns
Annepa—benna—/xaxusa,
CrangaprHas Mofaens, W- u Z-6030Hbb UX pacmansl, Xurrcosckuit 603oH. ITokonenus
JIENITOHOB H KBapkoB. Matpuna Kabuo6o—Kobasmmu—Mackasa.




