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1. O6aacTb npuMeHeHns: ¥ HOPMATHBHbIE CCHLIKH

[IporpaMMa  BCTYHNUTENBHOTO  HCHBITAaHUS CcQOPMHUpOBAHA HAa OCHOBE  (peepaibHbIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BHICIIEIO 00Pa30BaHUS 10 MPOTrPaMMaM CIICIIHATUTETA
WM MarucTpaTyphl.

2. CTpYKTYpa BCTYNHUTEJIbHOI0 JK3aMeHa
BerynuTensHoe HCTBITAaHWE OCHOBHOW 00Opa3oBaTENbHON MPOTpaMMBbl BBICHIETO OOpa3OBaHHS —
OporpaMMbl  MOATOTOBKM HAYYHBIX M HAYYHO-TIEArOTMYECKMX KaJpoOB B  aCIUpPaHType IO
oOpa3zoBatenpHOW mporpamme «@PHU3MKa W aCTPOHOMHS» COCTOMT M3 JIBYX YacTed: OIICHKH
WH/IMBUIYAIBHBIX TOCTH)KEHUH (KOHKYpC MOPT(OINO) U OLICHKH 3HAHUH 1O HarpaBlIeHHOCTSIM (OJ0Kam),
KaXx/asi U3 KOTOPBIX COOTBETCTBYET HAYYHOM CHEHMAIbHOCTH OyAylled HaydHO-HCCIIENOBATEIbCKON
paboTHI (TUCccepTaluu) abUTypUEHTA.

2.1. OneHka HHANBUAYAJbHBIX J0CTHKeHUH. CTPpyKTYypa noptdo.imo

OO6miast cymma 6ayuioB He MOXKeT mpebliaTh 40 GannoB. bamibl Ha3HAYaIOTCS B COOTBETCTBUM C
TaOJUIeH IPY MPETOCTABICHUN TIOATBEP)KIAIOIINX TOKYMEHTOB.

JUis ydacTusi B KOHKYpCE WHAMBHUIYAIbHBIX IOCTHXEHUH (MOPTPOIMO0) aOUTYpUEHT MOXKET
MPEJOCTaBUTh CIEAYIOUINE JOKYMEHTHI:

1. Pestome (CV), BKkIIOHYaromiee CIOHUCOK IyOJMKAlUi, CBelAeHHs 00 yd4acTHH B
KOH(EpEHIHSIX, IIKOJIaX, HCCIIE0BATEIbCKUX MMPOEKTaX, HAYYHBIX TPAHTaX, ONBITE paboTH 1 T.11. Pe3tome
MOJKET OBITh COCTABJICHO HA PYCCKOM HJIM aHIJIMHCKOM SI3bIKE 110 XKeJIaHUI0 aOUTYypUEHTA.

2. Komus nokymenTta o0 0Opa3oBaHWU C MEPEYHEM MPONUACHHBIX AMCUUIUIMH U OLIEHOK IO
3TUM JucHMIIMHAM. Ecinu aOuTypHeHT emie He MONy4YMsId JUILUIOM CHEelHMaaucTa WIM Marucrpa,
HEOOXOMMO TPHUIIOKHUTH O(PHUIMANBHYIO KOMHUIO IIOJIHOTO CHHCKAa YK€ TMPOWICHHBIX AMCIUIUIUH C
OLIEHKaMH.

3. PexkomenmaTenpHOE MUCHMO OT MOTEHIIMAIBFHOTO HAYYHOTO PYKOBOJAUTEIS TUIAHHPYEMOTO
JMICCEPTAIMOHHOTO HCCIIIOBAaHMSI, B KOTOPOM OTPaKEHO €ro Ccorjacue BBICTYIIUTh HAYYHBIM
PYKOBOJIUTENEM a0UTYpUEHTA B aCIUPAHTYPE.

4. CoOcTBEeHHbIE HayYHbIE TYOJINKAIIUH.

5. OneIT ydacTHst B POCCHHCKHUX M MEXIYHApOJIHBIX KOH(EpeHIMIX C YyKa3aHUEeM
nH(popMaluy 0 KOH(GEpPEHIIMH U TeMBbI JI0KJIa/la, €CJIU TaKOBbIE UMEIOTCS (CIIUCOK KOH(EpEeHUU B BHUIE
¢aitna PDF co cchuikamu Ha caliThl KOH(QEpPEHIUIA).

2.2. Kputepuu onenku noprgoauo

Jlok1aabl Ha MeKIYHAPOAHBIX MM BHYTPEHHUX KOHdepeHInusIxX He 0osiee 5 0a/1/10B
YCTHBIN J10KJIa] 5 6anos
CTEHJIOBBII JJOKJIa] 3 Gamna

PexoMenaTe/ibHOE MUCHMO OT NOTEHIMAJIBLHOI0 HAYYHOI' O 20 6ays10B

PYKOBOJIMTEJIS € COTJIaCHeM Ha PYKOBO/JICTBO B ACIIUPAHTYpe

IIy0nukanum B s)kypHajaax no ¢pusuke, nuaekcupyemoix Web of He OoJuiee 15 0ayi10B

Science uim Scopus
xypHai 1-ro kBaptuig no WoS uu SCopus 15 Gannos
XKypHai 2-ro kBapTiis 1o WoS wmu Scopus 10 6amoB
xypHai 3-ro kBapTiis 1o WoS mim Scopus 3 Gauta




MuHuMadbHBIH 0211 (Hey10BIeTBOPUTEIbHAS OlleHKa) 3a mopTdoano — a0 19 GamioB
BKJIIOUMTEIbHO. Ui yyacTusi B KOHKYpce IO UTOraM OLEHKH HHIMBUAYAJIbHBIX JOCTH:KEHUM
He00X0MMO HA0paTh CyMMAapHO He MeHee 20 6aJ/L10B.

2.3. Crpykrypa H mnpoueaypa IMpoBedeHHs] OLEHKH 3HAHUH 1O HAY4YHOH

ClIecHuAJIBbHOCTH

JUis mOArOTOBKM KO BTOPOM YacTW BCTYNMTEIBHOTO WCIBITAHMS (OLIEHKE 3HAHWM 110 HAay4yHOH
CHEIMAIbHOCTH) aOUTYpUEHT BHIOMpAET OJUH W3 NATH OJIOKOB BOMPOCOB U3 MPEICTABICHHOM HIXKE
IPOrpaMMbl, COOTBETCTBYIOIIMI HAy4YHOH CHEHATIbHOCTH Oyaylleld Hay4YHO-HCCIEI0BaTEIbCKOW paboTh
(nuccepranun).

OueHka 3HaHUW MO Hay4yHbIM crnenuaibHocTsIM 1.3.1 ®usmka kocmoca, actponomus, 1.3.6
Onruka, 1.3.10 ®usuka HU3KUX Temieparyp, 1.3.8 Ousnka KOHAEHCUPOBAHHOTO COCTOSHUS MMPOBOAUTCS B
¢dbopMe ycTHOro OTBETa Ha BOIPOCHI HIK3aMEHAIMOHHOW KOMUCCHH.

B pamkax oueHuBaHus 3HAaHMW MO HaydyHoM crneumanbHocTd 1.3.3 Teoperuueckas Qusuka
IIPOBOAUTCSI KOHTPOJIbHASL paboTa ¢ MOCIEAYIOLIMM U3JI0KEHUEM Pe3yibTaTa PElICHUs MPEeJI0KEHHbIX
3a7lady U OTBETOM HAa JIONOJIHUTENIbHBIE TEOPETHUYECKUE BOIPOCHl SK3aMEHALIMOHHOM KOMMCCHH.
KonTtponbHast paboTa BKIIOYAeT 3alaydl IO MaTeMaTHKe, KBAaHTOBOM MEXaHUKE, TEOpPUHU IOJs,
CTaTUCTHUYECKOW (u3MKe. 3aTeM MPOUCXOMUT H3JIOKEHHE TOIYYEHHBIX MOCTYMAIONIMM pPEIICHUI
9K3aMEHALlMOHHON KOMUCCHUU.

B xome o6cyxkneHus MOCTyMaroleMy MOTYT OBbITh 3a/laHbl BOMPOCHI U3 BCEX pa3fesioB Oyioka
MpOrpaMMbl IO COOTBETCTBYIOLIEH HampaBleHHOCTU. Takxke aOUTypUEHTa MOTYT CIPOCHTH O
MIPEIECTBYIOLIEH HCCIIEeI0BaTENIbCKOW paboTe, HampuUMep, MarucTepcKoOM HCCIEJOBaHUM, WIH O
IJIAHUPYEMOM JIUCCEPTALIMOHHOM HUCCIIEI0BAaHUU.

Ouenka ypoBHs 3HaHUI (0a/171b1):
Hrorosas oneHka BeicTaBisiercs o 60-0aipHOI HIKae.

MuHuUMaJIbHOE KOJIMYECTBO 0aJUIOB, HeOOXOAMMoOe /sl Y4acTHsi B KOHKYpce IO HTOram
OlleHKH 3HAHMI MO HANPABJIEHHOCTH, COOTBETCTBYIOIIEH HAY4YHOH CHeHHATbHOCTH Oyxymiei
HAY4YHO-HMCCJIe0BATEbCKOM padoTsl (Auccepranuu), — 10 6aai10B.

Kpurepun ouennBanus

BricTaBnsercs ycpenqHEHHas OLIEHKA 110 OTBETaM Ha BCE BOMPOCHI IK3aMEHAIIMOHHON KOMUCCHHU TIO
HaIlpaBJIECHHOCTH, YKa3aHHOU B 3asBJIEHUHU O MOCTYIUJIEHUU B aCIUPAHTYPY U COOTBETCTBYIOIIEH HAay4YHOMH
CHeLMaNbHOCTH OyayIlel HayyHO-UCCIe10BaTeIbCKONW paboThI (JIUccepTalun) aOUTypHeHTa.

Kputepuu onenuBanus Banner
OTBeT nosHbIi, 63 3amMedaHuil, MPoIEMOHCTPUPOBAHBI TIOJHBIE 3HAHUS 46-60
OTBeT MOJHBIN, C HE3HAYUTEIBHLIMA 3aMCUaHUSIMU 31-45
OTBeT HEMOJIHBIH, CYIIECTBEHHbIE 3aMEYaHUS 11-30
OTBeT Ha MOCTaBJIEHHBIN BONPOC HE JJaH 0-10




3. Coaep:kanme
Baok 1. Hayuynasi cnenuajabHocTh 1.3.1 ®du3nka kocMoca, acCTPOHOMMUS

Pasznen 1. O0mme Bonpochbl ACTPOHOMMH, He0eCHAsi MEXaHMKA

1. OCHOBBI MEXAHUKH IBUKEHUS.
2. 3aKOH BCEMUPHOTO TATOTEHUs, 3aKoHbI Keruiepa. 3amadya qByX Te, TUIIBI IBH)KCHHUM B 3a/1a4e 2-X Tel.

3. OmpeneneHne OCHOBHBIX IUIOCKOCTEH: TOPU30HTA, HEOECHOTO 3KBATOPa, SKIUINTHKH, TaTaKTHIECKOTO
skBatopa. Cucremsl HeOecHBIX KoopauHat. [Ipenieccus, Hyranus, abepparus (CyTo4Has ¥ FOAHYHAs).

4. OcHoBbl MaTeMaTuueckou ctatuctuku. Pactipenenenus [lyaccona, ['aycca. MeToibl mpoBepKU THIIOTE3

M OICHKM MapaMeTpoB. MeETOJ HAWMMEHBIIMX KB3JApaTOB. BbIYKMCICHHE CpEIHEKBAPATUUYHBIX
otkioneHui. [lepenoc ommooK.

Pa3nes 2. HaGumoaaTenbHble M YKCIIEPUMEHTAIbHBIE METOAbI ACTPOQU3UKH

5. Onrtuyeckue TENeCKOIbl U MX OCHOBHBIE MapaMmeTpbl. OCHOBHBIC THUIIBI TENECKOMOB (pedpaKkTOphI,
pedIEKTOPBI, 3ePKATBHO-IMH30BBIE CUCTEMBI, TEIIECKOIBI C JaITHBHOW ONITHKOMW). ACTPOKJIMMAT.

6. Pagnoreneckonsl. OCHOBHBIE THIIBI M TTapaMeTphl aHTeHH. THTEepdepomeTpus.

7. Mertoasl BHeaTMOC(EpHON acTpoHOMHH. JIeTeKTOphl M ONTUKA [JS YIbTPapHUOIETOBOIO U
PEHTI€HOBCKOTO JUana3oHoB. [10ynpoBOIHUKOBBIE JETEKTOPHI.

Pa3nen 3. Oomas actpodusuka

8. 3B€3I[BII mIKajJa 3BE€3JHbBIX BCIIMYHUH, q)OTOMeTpI/ILIeCKI/IC CHUCTEMBI. BI/II[I/IMLIC 1 abCOMIOTHBIE 3BE3IHbIC
BeIMYMHBI. TemmepaTypa 3Be3[l, IIKajda 3Be3AHBIX Temreparyp. CHeKTpsl 3Be31 M UX KlacCU(pUKAIIUA.
Huarpamma I'epummnpynra-Paccena.

9. CoOcTBeHHBIC ABW)KCHUS 3BE3J, Jy4EBBIC CKOPOCTH 3Be3J, IBIKeHHE COJHEYHOW CHCTEMBI B
T"anmakTuke.

10. MieuHslif TyTh W €r0 CTPOSHUE. 3BE3NIHBIC CKOIUICHWS. Mex3Be3Has cpena. Mex3Be3qHOoe
MOIJIOIIEHNE CBETA.

11.TanakTiku W WX KIAaCCH(PUKAIUSA, METOABl OINpeAeNeHUs PAcCTOSHUN 10 TanmakTuk. KpacHoe
cMenenne. Paguoranaktrku. Kazapsl

12. CxomueHust ranakTuK. BuanMas u ckpeitasi Macca. [opsianii Ta3 B CKOIUICHHUSX TaaKTUK. D et
CronsieBa-3enbioBuya.



Pa3nen 4. CoHeuHnasi cucreMa

13. Connme (pa3Mepnl, Macca, CBETHMOCTb, Temreparypa, crekTtp). dDorochepa, xpomocdepa,
coiHeyHas kopoHa. CosHeuHasi akTHBHOCTh. COJIHEUHBIH BeTep.

14. 3emns xak rranetra. Atmocdepa 3emin, ee coctaB. Bepxuss atmocdepa, nonocdepa, ax3ochepa.

15. TloBepxHocTh u ¢opma 3emsin. MarHuTHOE TOJIEe 3€MIIH, AIIEMEHThI 36MHOT'0 MarHeTusma. [lonsTue
0 BHYTPEHHEM CTPOCHHUU 3EeMJIH.

16. IlnaHeTsl U Majble TEJIa COTHEYHON CHCTEMBI.
Pa3znen 5. Teopernueckasi acrpodusuka

17.Atomubie cnektpbl. Crektp atoMa Boaopoaa, nuHusi 21 cm. CnuH, ToHKas cTpykrypa. CroekTp
MOJIEKYJIBl Bojopoia. BepostHoctu nepexonoB. MonekynsipHble CHEKTpbl. BpaimarenbHble U
BpalllaTeabHO-KOIe0aTeIbHbIE MOJIOCHI.

18. 3Besmubie (oTtocheprl. OCHOBHBIC MOHATHA O TEOPUU M3ITy4YeHUS (KOA(PHUIMEHTHI MOTIOMICHUS U
U3JTy4eHHS, Pa3JINYHbIC MEXaHU3MBI TIOTJIOMICHHS B KOHTUHYYMe). Y paBHeHue nepeHoca. ['unoresa JI.T.P.
Aunpbeno.

19. Topmo3HOE H3IIydeHUE, U3TYICHUE ONTUICCKH TOHKOH M ONITUYECKHU TOJICTOU I1a3Mbl. CHHXPOHHOE
H3JIy4YCHHUE.

20.TlonaTne O BHYTPEHHEM CTPOCHWHM 3BE3]l M HMX OHBOJIONHMHA. BBIPOXKICHHBIA AIIEKTPOHHBINA Tas3.

CrtpoeHue 3Be3]] TIaBHOW mocienoBareabHOCTU. KpacHble TuranThl U Oenble Kapauku. OCHOBBI TEOpUHU
JIBOJIFOLIAM 3BE3]] C MOCTOSHHON MacCOM.

Pa3nen 6. CnenuaiabHble BONPOCHI ACTPOPU3NKH

21.CBepxHOBble U UX Kiaccudukanus. OcTaTKu BCHbIIIEK CBEPXHOBBIX. KpaboBuaHas TyMaHHOCTb
(cTIeKTp, KOMIIOHEHTHI CBEYEHMSI, OCHOBBI TEOPHH).

22.3Be3HbIe OCTATKU: Oellble KapJIMKH, HEHUTPOHHBIE 3Be3/bl W 4epHbIe AbIpbl. [lymbcapel. [Ipenmen
YCTOMYMBOCTH O€Noro Kapiuka U HEWTpOHHOHM 3Be3abl. OmnpezneneHne Macchl KOMIAKTHOTO OOBEKTa B

JBOMHOM cHCTEME N0 U3MEPEHUIO AOIIIIEPOBCKOTO CMEIEHHS CIIEKTPaIbHBIX JINHUH.

23. OCHOBBI TEOPUH aKKPELUU Ha HEUTPOHHBIE 3BE3/Ibl U UepHbIe AbIpbl. Chepuyeckn CUMMETpUYHAs U
JIMCKOBAs aKKpEIHsl.

24. MexaHM3MBl PEHTT€HOBCKOTO W TaMMa-m3nydeHus. @DopMupoBaHHE CIEKTPOB KOMIIAKTHBIX
PEHTI€HOBCKHUX UCTOYHUKOB.

25. BueramakTHuecKHe€ HCTOYHHKH PEHTICHOBCKOI'0  U3JIYYCHUS. Kocmudgeckne ramma-BCINIECKH.



26. OcHoBbl KOcMojoruu. HabmiomarenbHble OCHOBBI KOCMOJIOTHH: OJHOPOAHOCTH pacIpelesieHus
MaTepud B camblx OosiblIMX Macmitabax; 3akoH Xa06na. Bo3HHKHOBeHHE CTPYKTYypbl BceneHHOM.
Yckopennoe pacimpenue Beenennoit. TéMHast maTepust 1 TEMHas SHEPTUA.

Paszpnes 7. (nonoiHUTEIbHbINH) JINHEHHbIC M HEJIMHEHHbIEC BOJHBI B JUCIIEPrUPYIOLIMX
cpenax.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

[IpuMeps! TUHENHBIX YPABHEHUN U UX B3aMMOCBS3b C JUCIIEPCUOHHBIM COOTHOLLIEHHUEM.
BonHOBOI nakeT U ero OCHOBHBIE XapaKTEPUCTUKH.

Jlucniepcus TpyIIoOBOM CKOPOCTU U €€ POJIb B IBOJIIOLUU BOJIHOBOTO ITAKETA.
VYpaBHEHHE 21KOHAJIA U YPABHEHUS TEOMETPUUYECKOM OITHKH.

JIuneapuzoBanHoe ypaBHeHue KB u pemenne coorBercTByromei 3aagaun Kommu.
[TonnepomoTopHas cuna (cuna Musepa).

Henuneiinoe napaboinyeckoe ypaBHEHHE.

CaMo¢oKycHpPOBKa MOIITHOM JICKTPOMAarHUTHOM BOJTHBI B TUTa3MeE.

MopynsunonHas HeyctounBocTh. Kpurepuii Jlaititxumna

VYpasaenne KnB u 061acTs ero npuMeHUMOCTH. 3aKOHBI cOXpaHeHus 1 ypaBHenust KaB.
CranuoHapHble yeIMHEHHBIE U IIEpUOANYECKUE peleHus ypaBHeHust KaB.

VYpasuaenne broprepca. 3amena Koyna-Xormda.

* Henuneitnoe ypaBuenue Illpenenrepa. CoauTOHHOE pelIeHHUE.

* VpaBuenue Sin-I'opaoH. Pa3nuyHble pelieHust Co CTallMOHAPHBIM MPOGHICM.

Pa3znen 8. (nonmosinuTe IbHBININ) BosiHOBBIE MPOLECCHl B MATHUTOAKTUBHOM IJ1a3Me

(maraurtocdepe).

41. OOmwme npeacTaBIeHUs 0 MarHuTocdepe 3eMiIu U 0 36eMHOM MarHUTHOM IIOJIE.

42. JIBmKeHue 3apsHKeHHBIX YacTHIl B ¢1a00 HEOAHOPOJHOM MarHUTHOM TOJI€.

43. MarHuTHBI MOMEHT, TUTY-YTOJI U TTUTY yroJl KOHyca OTePh.

44. YpaBHenus MakcBelia B aHU30TPOITHON Cpejie.

45. TeH30p AMAIEKTPUUECKON MPOHUIIAEMOCTH XOJIOJHON MarHUTOAKTHBHOMN TUTa3MBbl.

46. OO1mee IUCTIEPCHOHHOE YPaBHEHHE I BOJIH B XOJIOIHOM MarHUTOAKTUBHOH TUIa3Me.

47. TlokazaTenb IpETOMIICHUS | MOJIsIpHU3aIns BOJH B ciaydae K || Bo.

48. OO6mwmit BUJI TOKa3aTeNs MPEOMIICHHUS B XOJIOIHOW MaTHUTOAKTHBHOM TIa3Me B CIIydae p> >>
@c?. TIATh BOTHOBBIX MOJI.

49. MarHuto3BYKOBBIC U alIbBEHOBCKHE BOJIHBI.

50. CauctoBbIe BOJHBI B INIOTHOM 1a3me. [lokaszarens mpenoMIIeHHs U TUCTIEPCHOHHOE

cootHomenue. Yron XKaunpsna. Teopema Cropu. [loBepxHOCTH MOKa3aTest TPEIOMIICHUSI.



51. VYpaBHeHue AJi1 aMIUIUTYIbl CBUCTOBOM BOJIHBI, PACIIPOCTPAHSIOIICHCS B/I0JIb BHEITHETO MATHUTHOTO

I10JIA.

52. ypaBHeHI/ISI ABHUKCHUS PC30HAHCHBIX YaCTHUII B I1OJIC CBHCTOBOM BOJIHBI M BHEIITHEM

HEOJIHOPOJAHOM MarHuTHOM mosie. Ciydail CUITbHOU U C1a00i HEOTHOPOIHOCTH.

53. * PaccesHue BOJIH Ha MEJIKOMACIITAOHBIX HCOAHOPOAHOCTAX IIJNIOTHOCTH.

54. * JIuneitHas TpaHchoOpMalKs BOJH B HEOTHOPOAHOMU IJIa3Me.
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dyHnaMeHTaIbHbIE KOCMHUYeCKHe HccaenoBanus, T.1 Actpodusuka, M.: @usmarinut 2014
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MPUMEP DK3AMEHALIMOHHOTO BWIETA GAJAHMII YCTHOT'O
SK3AMEHA)

Bonpoc 1. 3akons! Kenuepa. J[BrkeHue mniaHer.

Bompoc 2. Topmo3HOe ¥ CHXPOTpOHHOEe wu3inydeHHe. DopMHUpOBaHHE CHEKTPOB KOMITAKTHBIX
PEHTI€HOBCKHUX UCTOYHUKOB.



buaok 2. Hayunas cnenuanabHocTh 1.3.3 Teopernueckas ¢pusuka

Pa3nen 1. KBanrtoBass MexaHuka.

OcHoBHBIE BOIIPOCHI.

1.

10.

OcHOBHbIE TOJNOXEHUS KBaHTOBOW MexaHuku. [Ipunuun wHeonpeaenéHHoctu. IlpuHiun
cynepno3uniuu. OmnepaTopbl. JHUCKpeTHBI H  HENPEPBIBHBIA CHEKTPbl. [ aMHJIbTOHHAH.
CranuonapHbie COCTOSIHHSI. ['eit3enGeprosckoe MIPEJCTABIICHUE. CooTHouieHust
HeonpeAeNEHHOCTH.

Vpasuenue Ilpeaunrepa. OcHoBHble cBoiicTBa YypaBHeHust Illpenunrepa. OnpHomepHOe
neukeHre. OnHomepHbI ocuwuiaTop. IlnoTtHocTs moroka. KBaszukiaccuueckas BOJIHOBAs
¢bynkuus. [Ipoxoxaenue uepes 6apnep.

MoMEHT KOJIMUeCTBa ABHKCHHUS. CoOCTBEHHBIE (I)YHKI_II/II/I U COOCTBEHHBLIE 3HAYEHHSI MOMEHTA
KOJIMYeCTBa ABMXKEHUS. UETHOCTE. CrnosxkeHre MOMEHTOB. Pazioxkenne Kne6ma-Fopz[aHa.

JlBmwkenne B ueHTpasbHOM mone. Cdepudeckue BoiHBL Pas3noskeHHe TUIOCKOW —BOJHBI.
PannansHoe ypaBHenue [lIpennnrepa. Atom Bogopona.

Teopus Bo3mylieHuii. Bo3Myienus, He 3aBucsIMe oT BpeMeHU. llepuoauyeckue BO3MyILECHHUS.
KBasuknaccuueckas Teopysi BOSMYILCHUM.

Crnun. Oneparop cnuHa. TOHKast CTpYKTypa aTOMHBIX YPOBHEH.

ToxnecTtBenHOCTh YacTHI. CHMMETpHUs NPH MEPECTaHOBKE 4YacTUI. BTopuuHOEe KBaHTOBaHWE
111 6030HOB U hepMroHOB. OOMEHHOE B3aUMOECHCTBHE.

Atom. CoCTOsIHME AJIEKTPOHOB aroma. Y poBHHU 3Hepruu. CaMoCOrIacOBaHHOE IOJE. Y PaBHEHHE
Tomaca- ®epmu. ToHKas cTpykTypa TOMHBIX ypoBHEH. Ileproanyeckas cucreMa Menaeneesa.

JIBrkeHne B MarHUTHOM mnoje. YpaBHenue lllpenunrepa mis ABHKEHUS B MAarHUTHOM IIOJIE.
[1110THOCTB MOTOKA B MATHUTHOM II0JIE.

CronknoBenust yactuil. O6mas teopus. @opmyna bopa. Pezonancuoe paccessaue. CTOTKHOBEHHE
TOXKJECTBEHHBIX YAaCTHUIl. YIPYTroe paccesHHWe MPU HaJWYUU HEYNpPYrux mporeccoB. Marpuia
paccesaus. @opmyna bpelita-Burnepa.

Pexomenayemasi iureparypa

11.
12.

Jlanmay JI.J1., Jlupmmn E.M. KBanroBas mexanuka. HepensituBuctckas reopust. M., ©®MJI, 2001.
anunkuii B.M., Kapaakos b.M., Koran B.W., 3anaun no kBanTtoBoit mexanuke. M., Hayka, 1992.



Paznen 2. Teopus moJs.

OcHOBHBIE BOIIPOCHI.

11.

12.

13.

14.

15.

3apsi B DJIEKTPOMArHUTHOM Tojie. YeThIpEXMEpPHBIM MOTEHUUAN MOJsA. YpPaBHEHUS BUKCHUS
3apsga B ToJie, KaTuOpoBOUYHAs (TpaJvdeHTHAs) WHBAPHMAHTHOCTH. TE€H30p 3JIEKTPOMArHUTHOTO
nosist. [IpeobpazoBanue Jlopenua ans noss. MiHBapuaHThI moss.

JeiictBue Uil JJNEKTPOMAarHUTHOIO  IOJIA.  YPaBHEHUS  DJIEKTPOMAarHUTHOIO  IIOJIA.
YeTblpEXMEPHBIA BEKTOP TOKA. YPaBHEHHE HENPEPBIBHOCTH. IIIOTHOCTE M IOTOK JHEPIUM.
Tenszop sHeprun-umitysbca. TeH30p S3HEPIUU-UMITYJIbCA JIEKTPOMATHUTHOTO MOJIS.

[TocTostHHOE 3MeKTpoMarHuTHoe mnoje. 3akoH KyioHa. DieKTpocTaTudeckas 3HEprusi 3apsjioB.
JunonbHbld MOMEHT. MynbTUIIONBHBIE MOMEHTHI. CHCTeMa 3apsfoB BO BHEIIHEM IIOJIE.
[TocTostHHOE MarHuTHOE MOJIe. MarHuTHBIM MOMeHT. Teopema Jlapmopa. /IBukeHue 3apsKEHHBIX
YaCTHI B CJ1A00HEOTHOPOTHOM MAarHUTHOM IIOJI€.

OJneKTpOMarHuTHbIe BOJIHBL. BonHoBoe ypaBHenue. Ilnockue BoiHBL MoOHOXpOMaTHUECKas
wiockas BosiHA. CrekTpanpHoe pasnoxeHue. [lossspu3allMOHHBIE XApaKTEPUCTHKH H3IIy4EHUS.
PaznoxeHune 31eKTpoCTaTH4ecKOro MmoJis.

[Tone nBwxymmxcs 3apsaoB. 3amaszpiBaroniue noteHmai bl [loreHimansl JlneHapa-Buxepra.
I/ISJ'IyT-IeHI/IG SJICKTPOMArdHuTHBIX BOJIH. Ilone cucremel 3apsAd0B Ha Z[aJ'IéKI/IX PaACCTOAHUAX.
MynbTUIONBEHOE U3NMy4YeHHe. M3mydenue ObICTpOIBMKYILETroCs 3apsia. PaccesHue cBOOOTHBIMU
3apsiIaMu.

Pexomenayemas iureparypa

1.

2.

Jlanpay JI.J1., JIudpmmn E.M. Teopus nons. M., Hayka, 2003.

Tontsirun, Y. H. (2002). CoBpeMeHHas 31€KTpOJMHAMUKA, 4acTh 1. MUKpocKonuyeckas TEOpHs.
Mocksa-MxeBck: PX]]

Pa3nen 3. CraTucTuueckas Gpusuka.

OcHOBHBIE BOIIPOCHI.

16.

17.

OcHOBHBIE MPUHIUIBI CTAaTUCTHUKHU. q)yHKHI/ISI pacnpeaciC€oud W Marpuia IUIOTHOCTH.
Craructuueckas He3aBucumocTb. Teopema JlmyBwinsa. Ponps sHeprum. 3akoH BO3pacTaHMs
sHTponuu. MukpokaHoHudeckoe pacnpenenenue. Pacnpenenenne ['n66ca. Pacnpenenenue
['u60ca c mepeMeHHBIM YUCIIOM YaCTHII.

TepMOI[I/IHaMI/I‘-ICCKI/IC BCJIMYHHEI. TeMnep aTtypa. PabGora u KOJIMYECTBO TCILJIA.



18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

TepmonuHamuueckue noreHuuansl. TepmoauHamudyeckue HepaBeHcTBa. [Ipunnun Jle-Illarense.
Teopema Hepacra. Cucrembl ¢ mnepeMeHHbIM 4YucioM dyacTtui. CBoOOIHAas »JHEpPrus B
pacnpenenenuu ['u60ca. BbiBog TepMOAMHAMMYECKHUX COOTHOIICHUH. TepMmoauHaMHKa
uaeanbHbIXx Ta3oB. Pacnpenenenue bonbinmana. CronkHoBeHHE Moekys. HepaBHOBeCHBIN
UJealbHbIN ra3. 3akoH paBHOpacipeneiaeHus. OJHOATOMHBIN UACAIBHBIN ras3.

Pacnipenenenne ®epmu u boze. BeipokaeHnnblit unaeanpabiid pepmu-ras. CBONCTBA BellecTBa MPU
OOJIBIINX TIOTHOCTSAX. BeIpokaeHHbIil 603e-ra3. Konaencamus bo3ze-Diinmreilina. PaBHOBecHOE
teroBoe u3nydenue. @opmyia [lnanka. CBeTUMOCTb aOCOFOTHO YEPHOTO TEIa.

HCI/I,I[GEUIBHBIG ra3el 1 KOHACHCHUPOBAHHBIC CPEABI. ®OoHOHHEIE CIICKTPbI U TEPMOAUHAMHUYCCKUC
CBOMCTBA rasa. TCpMOI[I/IHaMI/I‘-IeCKI/IC CBOICTBA HEUJICAILHOI'O KJIACCHYSCKOr0 Ir'asa.

PaBnoBecue da3z. @opmyna Knanelipona-Knaysuca. Kputuueckas Touka.

Cucremsl ¢ pa3znunaabiMu yactuiiamu. [Ipasuino ¢a3. Cnadblie pacTBopbl. CMECh UI€aTbHBIX T'a30B.
CMech W30TOMOB. XWUMHYECKHE pEAKIHH. YCJIOBHE XHWMHUYECKOTO pPABHOBECHS. 3aKOH
nercTByroImux Macc. Temtora peakiu. IOHW3alMOHHOE PaBHOBECHE.

Cnabo-HenneanbHbli 003e-ra3. Moaens boromo6oBa. Criektp Bo30yxkaeHuil. CBEpPXTEKYy4eCTb.
KBaHTOBBIE BUXDH.

TBépnpie Tena. Kpucrannuueckue ctpykrypbl. [loBepxnocts @epmu. 30HHas CTpyKTYpa.
KBa3znuactunsl.

Konebanus pemérku. Teopus ynpyroctu. 3Byk B TBEPABIX Tenax. [Ipoiecchl pacnaga u CAUsHUS
¢onoHoB. Paccesnue QoHOHOB Ha mpumecsx. KuHernueckoe ypaBHeHHE s (HOHOHOB.
TemmonpoBogHOCTS.

CaepxmpoBonumocts. Kyneposckoe cnapuanue. Teopus bapnuna-Kynepa-Ulpuddepa (BKIL).
Teopuss JlongonoB. Teopus I'mu3Oypra-Jlangay. Tok, kanuOpoBOuUHasi HMHBAPHUAHTHOCTH,
KBAaHTOBaHHUE MOTOKA. CBEPXIPOBOIHUKH ITEPBOT0 M BTOporo poaa. dpdexr [xo3edcona.

Onykryanun. Pacnpenenenue ['n66ca. daykTyaluu OCHOBHBIX TEPMOJUHAMUYECKUX BEITUUHH.
®opmyna Ilyaccona. Bpemennsie ¢aykryanun. CUMMETpUH KHHETUYECKUX KO3(PPUIIMEHTOB.
QIIyKTyallMOHHO-JUCCUIIATHBHAS TEOPEMA.

dazoBble mepexoasl BTOoporo pona. Teopus Jlanmay. Kpurnueckue wmuzaekcbl. MacmtaOHas
WHBAPHUAHTHOCTh. DIIYKTyallul B OKPECTHOCTH KPUTUYECKON TOUKH.

Pexomenayemas iureparypa

1.

2.

Jlanpay JI.JL., JIuduun E.M. Cratuctuueckas ¢usuka. Y.1. M.: DMJIL, 2001.

Ky6o P. (1967). Cratuctuueckas MexaHuka. Mup.



Pa3znen 4. MaTtemaTuueckne MeToabl (PU3NKU.

OcHOBHBIE BOIIPOCHI.

17. Teopus GyHKIMI KOMIUIEKCHOTO IIEPEMEHHOTO.

18. BriunicieHne HHTETPaIoOB BHIYETAMHU.

19. Pemienne ypaBHEHUH C MOMOIIIBIO KOHTYPHBIX HHTErpasioB (MeTo 1 Jlamnaca).
20. Boruncnenue aCHMITOTUK HHTETPAJIOB.

21. Crnenmansusie Gyakun (JIexxanapa, beccerns, smmnTaueckue, TUIIEPreoOMeTpUIECKUE, FaMMa-
GyHKIUN).

Pexomenayemas aureparypa

1. JlaBpentbeB M. A., lllabGat b. B., Metonsl Teopuu (pyHKUINNH KOMIUIEKCHOTO MEPEMEHHOTO,
Jlans, CI1,2002.
2. Cwmmpnos B. U., Kypc Beicmeit matemaruku, Jlans, CIT. 2008.

3. betitmen I'., Opaeiin A., Beicuue TpancuennenTasie ¢Gynkuuu, Jlans, CIT, 2001.

MNPUMEP DKSAMEHAIIMOHHOI'O BUIETA (3agannii KOHTPOJIbLHOU padoThI)

33,[13'13 1. Haﬁ,HPITe QJICKTPUYCCKYIO MOJIAPU3YCMOCTb aTOMA BOAOPOAA, HAXOAAMICTOCA B OCHOBHOM COCTOAHUU.

3agaua 2. Marautaeii qumons 4 u SNIEKTPUYECKUH JUIIONL  MPHUKPEIUICHBI K TOYSYHOMY OOBEKTY U

d
xonebmores ¢ wacroroit @ , AT [ HHCOS (@t) , Ld=dgcos(@t) | 4 px HATIPABIICHHS OPTOrOHANBHE, b

N ao . Uemy paBHa cuiia (e€ cpeaHee 1o BpeMeHH 3HaUeHHE), He0OX0AuMast JIs yIepyKaHHs B IOKOE 3TOTO
00BEeKTa, ECIUITIONHAS MOIITHOCTH M3ITydeHus paBHa 1['BT (MonIHOCTh reHepaliui 0JHOTO aTOMHOTO peakTopa)?

—p2
3agaya 3. BeluncnuTh KOHCTAHTY PaBHOBECHS Kp=P\ /Py, (P

N,=22N

— JaBIIieHHUE) PEaKIUU IUCCOIUAITIT

Monekyn azota pu 5000° K B crieayromux mpeamnonoxXeHusX: KBaHT KoJieOaHUH MOJIEKYJIbI N,

— 3o
PaBCH B KCJIbBHUHAX paBCH @V_ 3 35 10 K ; 4 MUHUMAJIbHBIX KBAHT BPALIATCIbHOU SHCPIrUnU COCTABJIACT

° -
2.84°K OHeprus Iuccounanun D= 169. 3xkarl monw (c yuéToM MOTpaBKH Ha SHEPTUIO HYJIEBBIX

KOHC6aHHI>i). OcHoBHOE SJICKTPOHHOC COCTOSAHUC MOJICKYJIbL N 2 HCBBIPOKIACHO, HO OCHOBHOC COCTOSIHMEC aTOMa

a30Ta UMECT IIeTBIpéXKpaTHOC BBIPOKIACHHC, O6YCJ'IOBJ'ICHHO€ SJICKTPOHHBIM CITMHOM.
_=1
H=—=0"+exp (x)
3apgavya 4. IlocTpouts OPTOHOPMHMPOBAHHBIA Oa3uc ans omneparopa Llpenunrepa 2 X

onpenenéuuoro Ha mpsivoit X€ R |



Baok 3. Hayuynas cnenuaabHocTh 1.3.6 OnTHka

PaSI[eJI 1. Knaccuueckas AJNICKTPOMArHUTHasl TECOPUSI CBETA

1.

Omnbrtel ®uzo u MaiikenbcoHa. [IpeobpazoBanus Jlopenna. [1poobHbIN 1 TONIEPEYHBIN
addekro Jomiepa.

. YpasHeHusa Maxkcseina. Bekrop Ymosa-Ilolintrara. BomHoBoe ypaBuenue. [Iimockue u

cepryueckre BOJIHBI.

. I/IsnyquI/Ie JUIIOJIA. bmxuee n JaJIbHEC I10JIC. MaFHI/ITO',Z[I/IHOHBHOC 1 3JICKTPO-

KBaJPYyINOJILHOE U3Iy4CHUE.

[Tonsspu3zanus ceera. J{BoiiHoe sydenpenomiienue. [lonspuszaropsl. DeKTpoONTHYECKHE
s dextsl Keppa u [lokkenbca. OnTuueckas akTUBHOCTh. Dd ekt Dapanes.

. OTpa)KeHI/Ie U IPCIIOMIICHUEC CBCTA HA I'PAaHUIIC pa3/iCjia U30TPOIIHBIX CPCU. (DOpMy.]'IBI

O®penens. [lonHoe BHyTpeHHEe oTpaxkeHue. Yrou bprocrepa.

. OnTuka merawtoB. CKuH-3(QeKT.

. ducnepcus cBeta. JusnekTpruyeckas MpOHUIIAEMOCTh B Pa3HbIX 00JIaCTAX CHEKTpa.

AHomaspHas AUCIICPCH. dazoBas u TpynioBasg CKOpOCTU CBETA. I[I/ICHepCI/IH I1JIa3MBI.

Pa3nen 2. 'eomeTpuyeckasi onTuka

8.

9.

[Tpunnun @epma. BonHoBoI GpoHT u mydeBas kapTuHa. [loHATHE ONTHYECKOTO
n3o0paxkenus. [lapakcuanbHoe MpUOIKEHHE.

HpeHOMHeHI/Ie Ha IJIOCKUX U C(I)epI/I‘leCKI/IX ITOBCPXHOCTAX. .HI/IHSa, Impu3sMa, TCJIICCKOIl, MUKPOCKOII.

AOGeppannu ONTUYECKUX CUCTEM.

10. I'ma3 u 3perne. ®oToMeTpUICCKHIE TOHITHS U TUHUIIBL. SIPKOCTh M OCBEIIEHHOCTH
ONITUYECKOTOU300paKEHHUS.

Pa3nen 3. UnTepdepennus u nudpakuus CBeTa, CNEKTPaJIbHbIe TPHOOPHI

11.UnTepdepentus BonH. Kinaccuueckue naTepdepeHInOHHbIE ONBITHI (IBYX- U MHOTO-

JqydeBble). BnusHue creneHn MOHOXPOMaTUYHOCTH U Pa3MEPOB UCTOYHHUKOB Ha
UHTEP(PEPEHIINOHHYIO KapTHHY.

12.NnTephepomerpsl nByTyueBbie B MHOTOTy4eBbIe. THTepdepomerp Dadbpu—Ilepo u ero

pasperaronias ciocoonocts. aTepdpepomerp Maiikenbcona. @ypbe-crieKTpoMeTp.
MHoOroCI0MHBIE TOKPBITHS.

13.TIpunnun [Molirenca-®penens (Kupxroda). 3ousr @penens. Audpakius @payaropepa u

Openens.



14. JludpakunonHas pemeérka. dmienod MaiikenscoHa. Pa3pemarorias crmocoOHOCTh
CIEKTPAIbHBIX TTPHOOPOB.

15. Tonorpadus.

Pasznen 4. KBanToBasi Teopusi u3J1y4eHHs M B3aMMOo/1eiicTBHS CBeTa ¢
BeIIECTBOM

16.CrionTanHoe uznyvyenue. CKOpoCTh CIIOHTAHHOTO paciaaa. MeracTaOuiIbHbIE COCTOSHHUSL.
Crnektp ciontanHoro usnydenus. ekt Jomnepa u apdexr ornaun.

17. Tennosoe uznyuenue. 3akonsl Kupxroda, Crepana—bonbumana u Buna. @opmyna [Inanka.

18. HuaymupoBaHHOE HU3Ny4eHHE U nioriomenue. Koadgdunuentsr DHHIITEIHA.
CeuyeHUECHHIYIIMPOBAHHBIX TTepex010B. DopMa JIMHUHU TOTJIONICHHUS.

19. IlpaBmia oTOOpa AJIS U3ITyUEHUS U TOTJIOIMIEHUS. DICKTPOIUTIONHHOE
npubmokenue. [IpaBuna oT6opa o 4€THOCTHU U YrIIoBOMY MOMEHTY. [IpnOnmkenHbIe
IpaBma 0TOOPA VI aTOMOB U MOJIEKYII.

20. KorepenTtHoe n3nyueHue aToMHOro ancamouia. Cyneprno3uiuoHHbIe COCTOSHUS.
Maxkpockonuyeckast nojsipu3anus. THTEeHCUBHOCTD U (Da3a KOTEPEHTHOTO U3JTyUCHUSI.
Judpakiuonnas pacxonumocts. CBepxusinydenue Juke.

21.KorepeHTHOE BO30YKICHUE IBYXYPOBHEBOM CUCTEMBI. [IpnbIImkeHne Bpalaromeincs BOJTHbI
(pe3onancuHoe mpubamkenue). Ocumwusinuu Padu. BausiHue pernakcarmoHHbIX TPOLIECCOB.

22 MuorodotonHsIi pe3onanc. llITapkoBckuii capur yposaed. MHorodoToHHast vactora Padw.
burapmonundeckoe Bo30yx/1eHHeE.

23.Yupyroe paccesHue ceeta. KomOunanmonnoe (pamanoBckoe) paccesinue (KP). [Tpasuna
otbopa. AnbrepHaTuBHBIN 3anpeT. CTOkCoBO 1 aHTUCTOKCOBO KP. BrinyxnenHoe

pacceaHuce. FI/IHepKOM6I/IHaHI/IOHHOC paccesaHuc.

24 KopnyckynsipHble CBOMCTBA 3JIEKTPOMArHUTHOTO M3iydeHus. DoTorddexT u ero
o0BsicHeHue. DHeprus u umMnyibc Gorona. dpdext Komnrona.

Pasznea 5. CtaTucrnueckasi M KBAHTOBAs ONITHKA

25. BpemenHas ¥ mpocTpaHCTBEHHAS! KOTEPEHTHOCTh CBETOBBIX TTOJICH.
KoppensiunonHbieyHKINH IEPBOTO U BBICIIUX MOPSAAKOB. KorepeHTHOCTh MepBOTo 1
BTOpOro nopsakoB.CrnekrpaiabHoe npeacrabieHue. Teopema Bunepa—XuHunHa.

26.1uTepdepomerpust naTeHcuBHOCTel. OnbIT bpayna—TBucca.

27.PaznuvHbIC KBAHTOBBIE COCTOSIHHS CBETOBBIX MOJIeH. CBOMCTBA KOTEPEHTHBIX COCTOSHHM.
DOKOBCKOE, KOTEPEHTHOE U C:KaToe cOCTOsIHUSA noJisi. Pacnipenenenue boze—OiiHTeiiHa.

28.CtaTucTruecKue CBOMCTBA J1a3epHOro u3nyueHus. 3akoH Kupxroga u mryMmbl KBAaHTOBBIX
ycunutene csera. Koppensuunonnas criekrpockomnus. DQPexTsl pynnupoBKU U



AHTUTPYIIITUPOBKU (POTOHOB.
29. IlyaccoHoBckasi, CyOmyacCOHOBCKasi M CYIEPIIyaCCOHOBCKAasl CTaTUCTUKAa (DOTOHOB.

CBs3b cTaTuCTUK GOTOHOB U (horooTcueroB. Dopmyna Manaens i pachpeaeieHus
¢dotoorcuéroB. [Ipo6oBoii mrym.

Pa3nes1 6. AToMHasi CHEKTPOCKONUSI

30.AToM Bogopoia. KBaHTOBBIE Unciia. YPOBHH U CIIEKTP U3TYyYSHHUS aTOMA BOJIOPO/IA.
JI>MO0BCKHUIT CABUT.

31.Cnun snextpona. [Ipunnun [Taynu. Ilepuoauueckas cuctema 3JeMeHTOB MeHeneeBa u

CTPYKTYypa JICKTPOHHBIX 0001049eK. BanenTHOCTh. 30TOMMIUecCKHid 3P eKT.

32.CucremaTrika CIIeKTPOB MHOTO3JICKTPOHHBIX aToMoB. Ompesiesienne Habopa TEPMOB.
MynbTUIUIETHAS CTPYKTYpAa.

33.Punbeprosckue arombl. Bogopo1onogo0HbIe ypOBHH.
34.Toukas ctpykTypa. CliMH ¥ KBaJIpYIOJIbHBII MOMEHT sifipa. CBEpXTOHKas CTPYKTYpa.

35.0¢ddexts1 3eemana u lltapka. Dddekt [lamena—baka. Dddexr Lltapka y Bogopoaa.

Pa3nen 7. MosekyJasipHasi CHEKTPOCKONUSI

36.A mnabatnueckoe npuodmmkenue. [ pymmsl cumMerpun mostekyit. Knaccngukarus
HOpPMaJIbHBIX KOJI€0aHUH IO TUIIaM CUMMETPHH.

37.1IpaBuiia orOopa B KoJieOaTeNbHBIX crieKTpax. D¢ eKxTsl anrapmonnsma. Pezonanc depmu.

38.KBaHTOBaHME BpalleHUs TBEPIOTO Tela. B3aumo ielicTBre KoIeOaHnil 1 BpaICHUS
MoJieKyJibl. KopronancoBo pacuienyieHue.

39.KoneGaTenbHble CHEKTPHI MOTTIOLUIEHNUS U KOMOMHAIIMOHHOTO pacCesHUS CBETA.
BpamarenpHas cTpykTypa Kojae0aTelbHbIX 10JIOC.

40.5meKkTpoHHBIE CIIEKTPHI MONTeKyIl. Kimaccudukanus 31eKTpOHHBIX COCTOSTHUH ABYXaTOMHBIX
monekyi. Kinaccugukaius 371eKTpOHHBIX COCTOSHIM MHOTOQTOMHBIX MOJIEKYJI.

41.5nekTpoHHO-KOJIe0aTeabHO-BpaaTenabHble ciekTpsl. [Ipunnun @panka—Konaona. [pemuc-
couuanus.

Pa3nen 8. OnTuka U cieKTPOCKONUA TBEPAOIo Tela



42.Tumbl cBsizeit B kpucramwiax. Cummerpus kpucramioB. Teopema bioxa. ObparHas
pemérka. 30Hbl bputosHa.

43.11poBOAHUKY, U30JSTOPHI, HOIYIPOBOJHUKH. DIEKTPOHHBIE 30HBI. [1epexoanp! o
JEHCTBUEM CBETA B UACAIBHOM KPUCTAJLIE.

44, ®ononsl. Monens Jlebass. Aurapmonudeckue 3¢ hexTsl. BzaumoneiicTpue cpeta ¢
(hOHOHHOI TIOJICUCTEMOH, MOTJIOIIEHNE CBETa B HH(PPAKPACHOUW 00JIACTH CIIEKTPA.

45. Jlupnektpudeckas 1 MArHUTHASI BOCIPUUMYUBOCTH. D dekTuBHOE moe. Jucnepcus
nusaekTprudeckor nmponunaeMoctu. Coornomenusi Kpamepca-Kponura. @opmyina JlopeHTi-
Jlopenua. HopMaibHast 1 aHoMallbHas AUCIepcuu. 3anpeniéHHas 30Ha U 001acTh
MIPO3PaYHOCTH B AUDJICKTPUKAX.

46.Oxcutonsl Banbe—Motta u @penkens. [lonarue o noaspuroHax u miaazMonax. [1oaspoHsL.

47.®oronHble Kpuctawmibl. KBanTtoBbie siMbl. KBaHTOBBIE IPOBOJIOKK. KBaHTOBBIE TOUKH.

Pa3nes 9. MeToabl Jia3epHOii ClIEKTPOCKONNH U HeJIMHEIHOI ONTHKHU

48.ITpuanmmn padotel nazepa. MaBepcus HacenéHHocTH. CxeMbl Hakayku. CBOMCTBA JIa3epHBIX
MyYKOB.

49.Tunsl 1azepoB. Pexxumsbl paboTel 1a3zepoB. CunxpoHusanus Moj. [ eHepanus
YIBTPAKOPOTKUX UMITYJIHCOB.

50.Korepentaoe antrctokcoBo paccesaue cBera (KAPC). UeThIpEXBOITHOBOE CMEIIICHUE.
Ycnosue gazoBoro cuaxponuzma. OTpaxenue Oeryiieil BOIHbBI OT cTosueil (oOpaiieHue
BOJIHOBOTO (PpOHTA).

51.TpéxBoMHOBOE CMEILIEHUE B HELIEHTPOCUMMETPUYHBIX cpeAax. [ eHepaius cyMMapHOi 1
pa3HOCTHOM 4acToT. [ enepanusa rapMoHuk. [Tapamerpudeckoe paccesHue.

52.CHCKTpOCKOHI/I${ CBerBLICOKOﬁ YYBCTBUTCIIbHOCTHU: (ImyopecueHTHasl CIICKTPOCKOIINA,
q)OTOI/IOHI/BaIII/IOHHaS{ CIICKTPOCKOIIUA. CHGKTpOCKOHI/ISI N ACTCKTUPOBAHUEC OAMHOYHBIX
aTOMOB 1 MOJICKYII.

53.MonynsaioHHbIE METO/1bI a0COPOLIMOHHOM CIEKTPOCKOIMH: MHTEP(EpOMETpusi, HaCTOTHAS
MOJIYJIALINS, IITAPKOBCKAsl CIEKTPOCKOINS, MarHUTHBIA PE30HAHC, OIS pU3aLIIOHHAS
CHEeKTpocKomus, (hapareeBcKkas ClIeKTPOCKOIHSL.

54.Metonpb! 1BOMHOTO pe3oHaHca. DPdexT Xanine. Metoa KBaHTOBbIX OueHH. DOTOHHOE 3XO.

55.CybnomnepoBckasi CIEKTPOCKOMHUS. Y 3KHE PE30HAHCHI B CIIEKTPOCKOIIUY HACHIIIICHUS.
JI>mO0BCKuiA TpOBaJl. Y3KH pe30HAHC B CTOSUYEH BOJTHE HA IBYX()OTOHHOM TIEPEXO/I€.

56.ITpuMeHeHne aTOMHBIX i MOJIEKYJISIPHBIX TTYYKOB, OXJIXIEHHBIX MOJIEKYIISIPHBIX CTPYH.
JlazepHOe 0XJ1aXk/I€HNE NOHOB B JIOBYILIKAX. 3aMEIJIEHUE U OXJIAXKAECHUE ATOMHBIX ITY4YKOB
PE30HAaHCHBIM CBETOBBIM JIaBJICHHEM. Jla3epHbIE JIOBYIIKH ISl aTOMOB.



57. IlponérHoe ymnpenue nuHuil. Cxema Pam3u juid ycTpaHeHus! IPOJIETHOTO YIIUPEHUS B
MHUKPOBOJIHOBOH crieKTpockonuu. Moaudukanus cxemsl Pam3u 1uis ontruueckoi oo6aactu —
METO/ pa3HECEHHBIX JIa3€PHBIX ITOJIEH.

Pexomenayemasi iureparypa

O0mas ¢pusuka

1. Cusyxun /I.B. O6uwmii kypc ¢pusuku. Ontuka. M.: Hayka, 1980.

2. Jlanacoepr I'.C. Ontuka. M: ®uzmatiur. 2003.

3. Tamm U.E. OcHoBbl Teopun snektpuyectsa. M.: duszmatnut, 2003.

4. ®eiiamad P., Jleiiton P., Connc M. delitnMaHoBCKUE JIEKIMH 110 Pu3MKe, TT. 3, 5, 6, 8, 9.
M.: Mup, 1966.

bopu M., Bonbd D. OcHoBsl ontuku. M.: Hayka, 1973.

6. Payruan C.I'. Beenenue B puznueckyro ontuky. M.: JTu6poxom. 2009.

o

Teopernyeckasi pusnka

7. JleBuu B.I'. Kypc Teopernueckoit pusuku, Tom |. M.: Hayka, 1971.

8. Jlanmay JI.[., Jlupmmwmn E.M. Teopus nons. M.: @uszmariut 2016; KBanToBas MexaHuKa.
M: ®usmarnut 2016; Cratuctuueckas puzuka. M.: @uzmatiut 2013; DnekrpoaguHaMuKa
crutomHbIX cpea. M.: @usmarmut 2005.

KBanToBasi onTuka

9. Mangens JI., Boneg 3. OnTuueckast KOrepeHTHOCTh U KBAaHTOBAs ONTHKA.
M.: ®uszmataur, 2000.

10. Ckamnu M.O., 3y6aiipu M.C. KBanTopas ontuka. M.: ®usmariur, 2003.

11. Jloynou P. KBantoBas Teopus cBera. M.: Mup, 1976.

CoBpeMeHHAasi ONTHKA H CIEKTPOCKOMUSI
12. lemtpénep B. CoBpemenHas nazepHas cnekrpockomnus. M.: MaTemnekr, 2014.
13. [en U.P. ITpunmumne! HenuHeiHOH ontuku. - M.: Hayka, 19809.

14. byaxep 1., Kum6enn /1., leMumns JI. AToMHas pu3nka: ocBO€HUE uepes 3a/1auH. -
M.: ®uzmataur, 2010.

15. JIeroxos B.C., UeboTaes B.I1. Henuneiinas na3zepHas CIEKTPOCKOIIHS CBEPXBBICOKOTO
paspemenus. M.: Hayka. 1990.

16. Knbimko JI.H. ®usnueckue 0cHOBBI KBaHTOBOM >nekTpoHuKH. M.: Hayka, 1986.

17. Axmanos C.A., Koporees H.J1. MeTozb! HENMUHEITHOW ONTUKU B CIIEKTPOCKOIMH PACCESIHUS
ceera. M.: Hayka. 1981.

18. Canex b., Teiix M. Ontuka 1 ()OTOHHKA: TPUHITUIIBI U IPUMEHEHUS, TT. 1, 2.
M.: UaTennekT, 2012.

CnekTpocKonusi aTOMOB, MOJIEKYJI H KOHI€HCHPOBAHHBIX CpeJl

19. CoGenbman U.W. BBenenue B TeopHio aTOMHBIX criekTpoB. M.: Hayka, 1977.

20. EmpsmueBny M.A. AToMHas 1 MoJeKy sipHast criektpockorms. M.: YPCC. 2001.

21. T'epubepr I'. KoneGaTenbHbIe 1 BpaliaTelbHbIE CIIEKTPHI MHOTOATOMHBIX MOJIEKYII.
M: NI, 1949.

22. 3aiiman JIx. [IpuHuumne Teopun TBepAoro texa. M.: Mup, 1974,

23. HaseinoB A.C. Teopus tBepaoro Tena: M.: Hayka, 1976.



Kaaccnueckne monorpagun

24. Manpaenpinram JI.W. JIekuuu 1o onTruKe, TCOPUH OTHOCUTEIILHOCTH M KBAHTOBOM MEXaHHKE.
M.: Hayka, 1972.

25. T'aiitniep B. KBantoBas teopus uznydenus. MJI. M.: 1956.

INPUMEP SK3AMEHAIITMOHHOI'O BUJIETA
GBAJAHHNU YCTHOTI'O OK3AMEHA)

Bonpoc 1. ®opmynsl Openens. [lonnoe BHyTpeHHee oTpaxeHue. Yroi bprocrepa.

Bonpoc 2. TeruioBoe m3nyyenue. 3akonsl Kupxroga, Credana—bonsiimana u Buna. @opmyna
[Inanka.



Baok 4. Hayunas cneuuanbHocTh 1.3.8 ®u3nKa KOHJIEHCMPOBAHHOIO COCTOSIHUSA
(pusuko-maTeMaTHYeCKHE HAYKH)

Pa3znen 1. Cuiibl cBSI3U B TBEPABIX TeJIax
OcHOBHBIE BONIPOCHI.

1. DnextpoHHass CTPyKTypa aToMOB. XHUMHYECKas CBSI3b WM BAJICHTHOCTb. THUIMBI CHJI CBSI3UM B
KOHJICHCUPOBAHHOM COCTOSIHMM: BaH-IEP-BaajabCOBA CBs3b, MOHHAs CBs3b, KOBAJEHTHAs CBA3b,
METAJUINYECKAsl CBSA3b.

2. Xwumuueckas CBs3b M OmmkHHMA mopsnok. CTpykTypa BeliecTBa C HEHANpPaBICHHBIM
B3auMoJieiicTBHeM. [IpuMepbl KpUCTAIUIMYECKUX CTPYKTYp, OTBEYAKOIIUX ILIOTHBIM YIAKOBKaM
mapoB: npocras kyomdeckas, OLIK, I'LIK, I'TIY, crpykrypa tuna CsCl, tuna NaCl, crpykrypa
tuna neposckuta CaTiO3.

3. OcHOBHBIE CBOICTBa KOBaJE€HTHOW CBsA3U. CTpyKTypa BEIIECTB C KOBAJIEHTHBIMHU CBSI3SIMH.
Crpykrypa BemiecTB THHa ceieHa. [uOpuauszanust aTOMHBIX OpOMUTaiell B MOJEKyJax U
kpucraiax. CTpyKTypa TuIla ainMasa u rpadura.

Paznen 2. CummeTpusi TBEpIABIX TeJl

4. Kpucrammyeckre u aMmop(dHbIe TBEpIbIe Tena. TpaHCIAINOHHAS WHBAPUAHTHOCTH. basuc u
KpUCTaJUIMYeCKasl CTPYKTypa. DileMeHTapHas sdeiika. Sueilika Burnepa - 3eiitua. Pemerka
Bbpase. O003HaueHMs y3710B, HallpaBJIEHUH U TUIOCKOCTeN B Kpuctaie. OOpaTHas peleTka, ee
cBoiicTBa. 30Ha bpmntosHa.

5. DneMeHThl CUMMETPHM KpPUCTAJUIOB: IOBOPOTHI, OTPAKEHUS, WHBEPCHUS, WHBEPCHUOHHBIE
MOBOPOTHI, TpaHcysAuuu. Oneparuu (mpeodpa3oBaHNs) CAMMETPHUN.

6. DneMeHTBI TEOpHUH TPYII, TPYNIBl CHMMETpUU. BO3MOKHBIE MOPSIKN TOBOPOTHBIX OCEW B

kpuctamne. [IpocTpaHCTBEHHBIE W TOUYEYHBIE TPyNNbl (KPUCTAJUIMUECKHUE  KIIACCHI).
Kinaccudukanus pemerox bpase.

Pa3nea 3. [ledekThl B TBEPABIX Tejdax

7. Toueunsle nedexTsl, ux obpazoBaHue u aAupdy3us. BakaHcuu M MeXy3elbHbIE aTOMBI.
Hedextsr Openkens u HloTTku.

8. Jluneitnsie nedextrl. KpaeBble 1 BUHTOBBIE TUCIOKANUU. Poib quciokanuii B MIacTUYECKOM
nedopmariiu.

Paznen 4. Iludpakuus B KpucTasiax

9. PacnpoctpaneHne BOJMH B KpucTayuiax. udpakimsi peHTTeHOBCKHX JIydeil, HEHTPOHOB M
3JIEKTPOHOB B KpHUCTAJIE. YIIPYroe U Heylpyroe paccesitiiue, iX 0COOEHHOCTH.

10. bparrosckue oTpakeHus. ATOMHBIM M CTPYKTYpHBIH (akTopbsl. [udpakuus B aMOphHBIX
BEIIECTBAX.



Pa3znen 5. Kosiebanusi pemerku

11.

Konebanus kpucTtauinyeckoil pemeTky. Y paBHEeHUs IBIKeHUs aToMoB. [IpocTast u cnoxxnas
OJTHOMEpHBIC IIEMIOYKA AaTOMOB. 3aKOH JHUCIEPCHH YIPYTUX BOJH. AKYCTHYECKHE U
omnTtuyeckue KoseOanus. KBanToBanwe koneOanwii. DOHOHBL.  DIEKTPOH-(HOHOHHOE
B3aHUMOJICUCTBHE.

Pa3jen 6. TenioBbie cBOICTBA TBEPABIX TeJl

12.

13.

14.

15.

16.

TemmoemkocTh TBepiAbIX Teil. PemeToyHas TENIOEMKOCTb. ODJIEKTPOHHAs TEIIOEMKOCTD.
TemneparypHas 3aBUCUMOCTD PEIIETOYHON U AIIEKTPOHHON TEIJIOEMKOCTH.

Knaccudeckass Teopusi TEIUIOEMKOCTH. 3aKOH PaBHOMEPHOIO PAaCIpEACICHHs SHEPruu II0
CTENEeHsIM CBOOOJBI B Kilaccuueckod ¢usuke. ['paHMIBI CrpaBeIMBOCTH KJIACCUYECKOM
TEOPHH.

KBanrtoBas teopus TemnoeMkocTu 1o DiHmTeny u Jlebato. [IpenenbHbie ciayyan BBICOKUX U
HU3KUX Temnepatyp. Temmneparypa [Jlebas.

TemmoBoe pacimpeHue TBepAbix Tell. Ero ¢usmueckoe mpoucxokaeHue. AHTapMOHUYCCKUE
KoyeOaHusl.

TemnonpoBOHOCTh pelIeTOYHAss U AJEKTpoHHas. 3akoH Bungemana - @panua i
NEKTPOHHOU TETIOEMKOCTH U TEIUIONPOBOIHOCTH.

Pa3nen 7. DiieKTpOHHBIE CBOCTBA TBEPABIX TeJl

17.

18.

19.

20.

21.

22.

DONEeKTpOHHbIE CBOMCTBA  TBEPABIX TEJI: OCHOBHBIE JSKCIIEPUMEHTAJIbHbIE  (DAKTHI.
ITpoBomumocTts, 3¢ ekt Xomna, TepmoIIC, HoTOnpoBOIUMOCTb, ONTUYECKOE MOTJIOLICHHE.
TpynHocTtu 006bsicHeHus 3TUX (AKTOB HA OCHOBE KJlaccuueckoi Teopun [pyne.

OcHoBHbIe pubIMKEHUsT 30HHON Teopuu. [ panuunbie ycnoBusi bopna - Kapmana. Teopema
bnoxa. broxosckue ¢pynkiuu. KBazuummynsc. 3oHbl bpuiiosna. JHepreTHiueckue 30Hbl.

bparroeckoe OTpaskeHUE DIIEKTPOHOB IPU ABMXKEHMM IO Kpuctainy. [losmocarsiii cnektp
SHEpPTrUH.

[IpuOnmxeHne CHIbHOCBSA3AHHBIX JJIEKTPOHOB. CBs3b UIMPUHBI Pa3pelIeHHOW 30HBI C
NEPEeKPHITUEM BOJIHOBBIX (yHKIMI aToMOB. 3akoH jucnepcuu. TeH30p o0OpaTHBIX
3¢ (HeKTUBHBIX Macc.

[Tpubnmxenne NoyTH CBOOOAHBIX ANEKTPOHOB. Bp3rroBckue oTpakeHus JIEKTPOHOB.

3anoJIHEHWE DJHEPreTUYecKuX 30H dyekTpoHaMmu. [loBepxHocTts ®epmu. IlnoTHOCTH
COCTOSIHMM. MeTasuibl, AUIEKTPUKHU U MOJTYNPOBOAHUKH. [TomymeTrassl.

Pa3znen 8. MarHuTHbIe CBOiicTBAa TBEPABIX TeJl

23.

HamarnmyeHHocTh M BOCOPUMMYHMBOCTBH.  JlMamMarHeTWkW,  mapaMarHeTHKH u
dbeppomarnetruku. 3akonsl Kropu m Kropu - Beiicca. [lapamarHeTusm M auaMarHeTU3M



3JIEKTPOHOB MMPOBOJUMOCTH.

24. Ilpupona ¢eppomarHetusma. Pa3oBblii mHepexon B (eppomMarHuTHOEe cocTostHMe. Poib
oOMeHHOTO0 B3anMoaencTBus. Touka Kropu 1 BOCIpUIMUYUBOCTE (peppoMarHeTuKa.

25. @eppomarHuTHble JOMeHBI. [IpuumHbl mosiBiIeHUs n0MeHOB. Jlomennble rpanunbl (bioxa,
Heens).

26. Autudeppomarneruku. MarautHas  cTpykTypa. Touka Heems. BocnpuuM4uBOCTH
aHTH(eppoMarHeTHKoB. @eppuMarHeTuku. MarHuTHasi CTpyKTypa (heppUMarHeTHKOB.

27. CMHOBBIE BOJIHBI, MATHOHEI.

28. JIBmKeHre MarHUTHOTO MOMEHTA B TTOCTOSTHHOM M TICPEMEHHOM MAarHUTHBIX TIOJISIX.
DNEeKTPOHHBIN MapaMarHUTHBIA Pe30HAHC. SIepHbI MAarHUTHBIN Pe30HAHC.

Pa3ne.11 9. OnTHYecKkne H MArHUTOONITHYECKHE CBOHICTBA TBEPABIX TEJ

29. KomIuiekcHass ~ IUAJIGKTpUYECKass ~ MPOHUIAEMOCTh WM ONTHYCCKHE MTOCTOSIHHBIE.
Koaddunuentst nornomenns u orpaxenus. Cootnomenust Kpamepca-Kponura.

30. [TornomeHus cBera B MOJYINPOBOJHUKAX (MEXK30HHOE, IPUMECHOE MOTJIOIIEHHUE, MTOTJIOLICHNE
CBOOOJHBIMU  HOCUTENSIMM,  pelieTkoi). OrmnpeneneHue  OCHOBHBIX — XapaKTEPUCTHUK
MOJTYIIPOBOJIHUKA M3 ONTHYECKUX HUCCIICAOBAHUIM.

31. Marautoontuyeckue 3¢dextsl (3ddhexTer Dapanes, Poxrta u Keppa).

32. IIlpoHNKHOBEHHE BHICOKOYACTOTHOTO TOJISI B MPOBOJHUK. HOpManbHBIN U aHOMaNIbHBIN CKHUH-
s dextor. Tonmmua CKUH-CIIOSI.

Pa3nen 10. CBepxnpoBoaumMocTh

33. CBepXmpOBOIUMOCTb. Kpurnueckas TeMIIepaTypa. BricokoTtemnepaTypHbie
cBepxnpoBogHuku. D ekt Meiicaepa. Kputnueckoe mosie 1 KpUTUIECKUN TOK.

34. CBepXIpOBOHUKH TIEPBOTO U BTOPOTO poaa. MIx MarHuTHBIE cBoiicTBa. Buxpu AGpukocosa.
I'myOvHa NPOHUKHOBEHUSI MAarHUTHOTO 110JI B 00pasel.

35. Do ekt xozedcona.

36. KynepoBckoe criapuBanue. J[JIiHa KOTEpEHTHOCTH. DHEPTreTHUECKAs MIEb.

PexomeHnayemasi iureparypa

Kurrens Y. Beenenue B puzuky tBepaoro tena. M.: Hayka, 1978.
Amkpodt H., Mepmun H. ®usuka tBepaoro tena. T. I, I1. M.: Mup, 1979.
VYapt Y., Tomcon P. ®usnka tBepaoro Tena. M.: Mup, 19609.

3aiiman /Ix. [IpuHuummnel Teopun TBepAoro tena. M.: Mup, 1974.

ITaBnos I1.B., Xoxio A.®. ®usnka tBepaoro teia. M.: Beicmr. mk., 2000.
Boncosckuit C.B. Maruetusm. M.: Hayka, 1971.



bonu-bpyesuu B.JI., Kananmaukos C.I'. ®usnka nomynpoBogaukos. M.: Hayka, 1979.
HImunar B.B. Beenenue B ¢pusuky ceepxnpoBogumoct. ML HMO, M., 2000.

NPUMEP DK3AMEHALMOHHOIO BHWJIETA @GAJAHMII YCTHOI'O
YK3AMEHA)

Bonpoc 1. KBanToBas Teopus TeruoeMKocTH 1o DitHmTeiiny u Jlebaro. [IpenenbHbie ciiydyan BBICOKUX H
HU3KUX Temnepatyp. Temmneparypa [Jlebas.

Bomnpoc 2. OcHOBHBIC TTPUOIMKEHUs 30HHON Teopur. [ panuunbie ycinoBus bopua - Kapmana. Teopema
bnoxa. broxoBckue Gpynkuun. KBazunmiyssc. 30061 bpuittosna. DHepreTudeckue 30Hbl.



Baok 5. Hayunasi cnennajabHocTh 1.3.10 ®u3uka HU3KUX TEeMIIEPATYP

Pasznen 1. MeToabl 0OJIy4eHUs HU3KUX TeMIlepaTyp
1. WneanbHbIH Mporiecc OKUKCHHS Ta30B 1 MUHUMAIBbHAS pab0Ta 0KIKEHUSI.

2. OsxmKeHue BOAOPO/Ia U TeIusl.

3. OxuaxeHue myTeM oTkauku napos *He u *He, metoom pactBopenus *He B *He. Oxnaxenue ¢
ucnosib3oBanueM 3¢ ¢exra [Tomepanuyka n ainadaTn4eckoro pa3MarHu4uBaHusl.

4. TepmomeTpus IpU HU3KUX TeMIIepaTypax.

Paznen 2. TepmoguHaMuKa u cTaTucTu4eckasi pusuka.
5. Pacnpenenenus ['m66ca, Makcpeina, bonsiiMana.

6. BTOpOC Ha4daJIO0 TCPMOJHNHAMUKH. TepMOIII/IHaMI/I‘leCKI/Ie IMOTCHIHUAJIbI, COOTHOLICHUS MCKAY UX
IIpOU3BOAHBIMH.

7. Tepmomunamuueckue GyHKIUU UCAIBHOTO raza. TeopeMa paBHOpacIpeieJIeHHs SHEPTUH 110
CTETEeHSIM CBOOO/IBI.

8. VYcnosue paBHoBecus (a3. Ypasuenue Knaiinepona-Knaysuyca.
9. Kpurtuueckas Touka.

10. ®a3oBbIie nepexoansl BTOPOro poaa. H3menenue CUMMCTPUHU U TIApaMCTp NOpsaKa. Ckadok
TCIIJIOCMKOCTH. KpI/ITI/I‘lCCKI/Ie HHIOCKCHI.

11. Pacnpenenenus boze u ®epmu. Temneparypa BIpOXKICHHS.

12. HOpSII[OK BCJIMYHHBI TCIINIOCMKOCTHU BBIPOKACHHOT'O d)epMI/I-ra3a.

Pazgen 3.Cummerpusi, kpucrauiorpagus
13. Onpeznenenue CTpyKTypbl KPUCTAIIIOB € MOMOIIIBIO pacCessHUsI PEHTIT€HOBCKUX JTy4deH.
14. Pemetku bpase. O6patHast pemerka, 30Ha bpusuitosHa.
15. Kpucrannuueckue CTpyKTypbl IPOCTHIX BEILECTB.
16. ’Kunkue KpucTabL.
Paznen 4. TenjioBble CBOMCTBA TUIIEKTPUKOB

17. TenmoemkocTh: 3aKkoH Jlebas, 3axkon drononra u [Itu. Temneparypa [leb6ast.

18. TCHJ]OHpOBOI[HOCTB JAUDJICKTPHUKOB. 3aBHCHUMOCTHb OT TEMIICPATYPhL. Pons mpouccCcoB



nepedpoca.

Pa3znen 5. MarHutTHble CBOICTBA IUIJIEKTPUKOB
19. Atom B maruuTHOM T10J1e. /[lnamarnetusm. [lapamaraetusm. 3akon Kropu.
20. I'amunsroHMaH I eiizenOepra.
21. MarauToynopsiIo4eHHbIC BEIICCTBA
22. ®eppomarnerrku. 3akoH Kropu-Beiicca.

23. Autudeppomarneruku. [IpogonpHas u monepevnast BOCupuuMunBocts ADOM.

24. deppuMarHeTHKH.
25. MarHeTHKH B CJIa0bIX ¥ CHIIBHBIX MAarHUTHBIX MOJISX.
26. CiuHOBBIE BOJIHBL. 3aKOH Iucnepcuu s ¢peppo- u aHTudeppoMarHeTHKa.

27. TemmnieparypHasi 3aBHCUMOCTh MAarHUTHOT'O BKJIa/Ia B TEIDIOEMKOCTh M HAaMarHHYEHHOCTH
dbeppomMarseTrka B MpUOIMKEHUN TCOPHH CITHHOBBIX BOJIH.

28. Pezonancel. SIMP, OI1P, ®DMP, AOMP. O651acTi 4aCcTOT pe30HAHCOB.

Pa3nen 6. HopmasibHbie MeTaJLIbI

29. Mogenb cBOOOIHBIX IEKTPOHOB. DHEPTHUSI, UMITYJIbC, CKOPOCTh, TemmnepaTypa @epmu. [ImoTHOCTH
COCTOSIHUU

30. 3akoH AUCHEPCUH JIEKTPOHA B IEPUOANYECKOM MTOTEHIIUAIIE.
31. DHepreTuuecKue 30HblI.

32. 3aKkpbIThIE U OTKPBIThIE MOBEPXHOCTH PepMu.

33. DnemeHTapHbIe (HOPMYITBI TSI MPOBOJUMOCTH U TEILIOMPOBOIHOCTU. TemmepaTypHas 3aBUCUMOCTD
MPOBOJMMOCTH U TETUIONPOBOJHOCTH METAJUIOB. 3aKkoH Bunemana-®Opanua.

34. lnamarnerusm Jlanaay u napamaraetusm [aymm.
35. AHoManbHbIN CKUH-3()(ekT. LIuKI0TpOHHBIH pe3oHaHC.

36. KBanToBbie OCHUJIISIOIUY MarHUTHOTO MOMEHTA U COIIPOTUBJICHUS.

Pa3znen 7. CBepXnpoBOHUKH

37. 3meneHne CBOOOHOM SHEPTHH, SHTPOIIHH, TETUIOEMKOCTH TP TEPEX0/Ie METAJIA U3



HOPMAJIBHOI'O COCTOAHUSA B CBEPXITPOBOAANICC B MAIrHUTHOM IT0JIC.

38. Cootnomrenns BKIII s kputudeckoi Temmepatypsl Tc H SHEPTETHUECKOH e [|. DNeKTPOHHbIH

IHEPreTUYECKUil CIEKTP BO30YKICHUH B CBEPXIIPOBOJHUKE M HOPMAIbHOM MeTaiie. CBsI3b MEXIy
mmpuHo# menu u He mpu T=0.

39. 3aBHCHMOCTH TEIUIOEMKOCTH U TETUIONPOBOJHOCTH CBEPXIIPOBOJHUKOB OT TEMIIEPATYPHI IIPU

HU3KOM TemIrepaTtype

40. JImuHa KOrepeHTHOCTH U INyOrHa MPOHUKHOBEHUS. BbIpaskeHue STUX BETMYUH Yepe3 MUPUHY

ey, GEepMHUEBCKYI0 CKOPOCTh, MacCy M INIOTHOCTH 3JIEKTPOHOB. KBaHTOBaHNE MarHUTHOTO
notoka. Dddexrtsr Jxozedcona.

41. CepxnpoBoanuku | u Il pona. Kpusbie HamarunuuBanusi. CTpyKTypa CBEpXIIPOBOTHUKOB B

CMeNIaHHOM cocTosinuu. Buxpu A6puxocosa.

Pa3nea 8. I'esmii-4 u resamii-3

42. ®a3oBas nuarpamma “He u 3He.

43. DHepreTHUeCKHil CIEKTp cBEpXTeKydero “He u kputuaeckas ckopocts Jlannay. Temmeparyphas

3aBUCHUMOCTDb (1)OHOHHOFO 1 POTOHHOT'O BKJIaJaa B TCIINIOCMKOCTD.

44, Tepmomexanudeckuii > dexr. 1-if u 2-i 38yku. Buxpu B cBepxTexydem “He.

45, CDepMI/I-)KI/II[KOCTbZ TEMIICPATypa BBIPOKACHUSA, TCIINIOCMKOCTD, BA3KOCTD, TCILNIOIIPOBOJHOCTD.
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AHTJIMACKUN BapUAHTHI).
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