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1.001acTh NIPpUMEHEHNS U HOPMATHUBHBIE CCHLJIKH

[IporpaMMa  BCTYNMTENBHOTO  HUCHBITaHUS CcHOpPMUpOBAHAa HAa  OCHOBE  (pelepajbHBIX
TOCYyaapCTBCHHBIX 06p330BaT€JIBHbIX CTaHAapTOB BBICHICTO 06pa3OBaHI/I$I 1o nporpaMmaM CICUAIMTCTAa
HJIM MarucTpaTtypsl.

2. CTpyKTYypa BCTYNIUTEJIBHOI0 3K3aMEHAa
BerynuTensHOoe MCHBITAHHE OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl BhICHIETO 00pa3oBaHUs —
IpOTrpaMMbl IOJrOTOBKHM HAYYHO-TIEAArOTHUECKUX KAJAPOB B acnupaHType dOu3nka U aCTpOHOMHS COCTOUT
U3 JIByX YacTei: OLEHKH WHAMBUIYAIbHBIX TOCTHKEHUH (KOHKYpC MOPT(OINO) M OLEHKU 3HAHUU 10
HalpaBJIeHHOCTAM (OJ0KaM), Kaxaas M3 KOTOPbIX COOTBETCTBYET HAay4HOH creunuanbHOCTH Oynyuiei
Hay4HO-UCCIIEIOBATEILCKON paboThI (IUCCepTallii) aOUTYypHUEHTA.

2.1. OueHka MHAUBUAYAJBbHBIX J0CTHKeHHH. CTPYKTYpa nopTgo.iuo

OO0mas cymma 6aJiioB He MOKeT TIpeBbIaTh 40 6ayioB. baymibl Ha3HAYAIOTCSI B COOTBETCTBUU C
TabIUIe TPy NPeAOCTaBICHUH OATBEPKIAIOIINX TOKYMEHTOB.

Jlis yqacTusi B KOHKYpCe MHIMBUAYAIbHBIX JOCTHOXKEHUH (MOPTQOIN0) aOUTYPUEHT MOXKET
IIPEJOCTaBUTh CIEAYIOLINE JOKYMEHTBI:

1. Pestome (CV), BiIIOUaromiee CnucoK myOnukaiuii, cBeieHust 00 y4yacTHH B KOH(GEPEHIIUSX,
LIKOJIaX, UCCIIEI0BATEIbCKUX MPOEKTaX, HAyYHbIX IPaHTax, ONbITe paboThl U T.1. Pe3tomMe MoxeT ObITh
COCTABJIEHO Ha PYCCKOM MJIM aHTJIMICKOM SI3bIKE I10 XKeJaHUI0 a0UTYpUEHTA.

2. Konust nokymeHTa 06 00pa3oBaHuU C epeYHEM MPONHACHHBIX AUCLHUILIMH U OLICHOK IO 3TUM
qucuuIuivHaM. Ecnu abutypueHT enie He MOJy4YHIM AUIUIOM CIEeLUAIMCTa I MarucTpa, HeoOXoJumMo
OPUIOKUTH O(PULIHATIBHYIO KOIUIO MOJIHOTO CIIUCKA YK€ IPOMIEHHBIX JUCIUIUIMH C OLEHKaMH.

3. PexomeHJaTenbHOE MUCBMO OT MOTEHLUUAIBHOIO HAYYHOI'O PYKOBOAMTENS IIAHUPYEMOIO
JMCCEPTALMOHHOTO HCCIICIOBAaHUS, B KOTOPOM OTP@XEHO €ro COIJIaCHe BBICTYNUTh HayYHbBIM
PYKOBOJIUTENEM a0UTYypUEHTa B aCIIUPaHTYpe.

4. CobcTBEHHBIE HAyYHbIE TYOTUKAIIH.

5. OnbIT y9acTusi B pOCCHICKUX U MEKIYHAPOIHBIX KOH(PEPEHIUAX C yKa3aHueM HH(OpMaIiu
0 KOH()EPEHLIUN U TEMBI JTOKJIaJa, €CIM TAKOBbIE UMEIOTCS (cMcok KoHpepeHuui B Buae ¢aitina PDF co
CCBUTKaMH Ha CalThl KOH(PEPEHIIHIA).

2.2. Kpurepuu ouenku noprgosamo

Jlok1a/ibl HA MEKAYHAPOIHBIX HJIM BHYTPEHHHUX KOH(epeHHAX He OoJiee S Day10B
YCTHBIN J10KJIa] 5 Gannos
CTEHJIOBBIN JJOKJIA] 3 Gamna

PexoMenagareqbHO€  NMHUCBMO  OT  NMOTEHUIHMAJIBHOIO 20 6a/10B

HAYYHOI'0 PYKOBOJHUTEJS C COIJIACHEM HAa PYKOBOJCTBO B

acnMpaHrType

IIy0iukanum B )KypHajiaax no ¢pusuke, HHaekcupyemoix Web He OoJiee 15 6ans10B

of Science usiu Scopus




KypHai 1-ro kBaptuis no WoS unu Scopus 15 Gannos
XKypHai 2-ro kBaptwiisi o WoS wiu Scopus 10 6ammoB
*KypHai 3-ro kBaptuis no WoS unu Scopus 3 Gamna

MunuManbHbId 021 (HeyJI0BJEeTBOPHUTEIbHAS OlleHKAa) 3a nmoprdoauo — xo 19 6amnos
BKJIKYHUTEJIbHO. [y ydacTHsi B KOHKYpPCe IO WTOraM OLEHKH WHIMBHAYAJIbHBIX JOCTHKEHHH
He00X0IUMO HA0paTh CyMMapHO He MeHee 20 0a/10B.

2.3. Crpykrypa u mnpoueaypa ImpoBeleHMs OLEHKH 3HAHUM 10 Hay4YHOH

ClienuaJIbHOCTH
Jlis MOATrOTOBKM KO BTOPOW YacTH BCTYHNHUTEJIBHOTO HUCHBITAaHUS (OLEHKE 3HAHUW 10 HAy4HOMH
CHEIHMAbHOCTH) aOUTYypUEHT BBIOMpAeT OJWH U3 NATH OJIOKOB BOMPOCOB M3 MPEACTABICHHOM HUXKE
IPOTPaMMBI, COOTBETCTBYIOIIMI HAYYHOW CIEIHAILHOCTH OyAyIlell Hay4HO-HCCIIEI0BATEeIbCKONW paboThI
(muccepranun).

Onenka 3aanuii mo HanpasieHHOCTsIM 01.03.02 «Actpodusnka u 3Be3qHast actpoHomusi», 01.04.05
«Omntuka», 01.04.09 «®uzuka HU3KkuX Temueparyp», 01.04.07 «Pusrka KOHIEHCUPOBAHHOTO COCTOSTHUS»
IPOBOIUTCS B ()OpPME YCTHOTO OTBETA HA BOIPOCHI 9K3aMEHAITMOHHOW KOMHCCHH.

B pamkax oneHuBaHus 3HaHMK 1o HampaBieHHOCTH 01.04.02 «Teopernueckas ¢u3nKa»
IIPOBOAMTCS KOHTPOJIbHAs paboTa C MOCIEAYIOLUM H3JI0KEHUEM pe3yibTaTa PELICHUS MPEaI0KEHHBIX
3a7lady M OTBETOM Ha JOIOJHUTENIbHbIE TEOPETUYECKHE BOMNPOCH HSK3aMEHALIMOHHON KOMMCCHH.
KontponbHast pabora BKJIIOYaeT 3agauyd [0 MaTeMaTUKEe, KBAaHTOBOW MEXaHUKE, TEOpPUH IOJ,
CTaTHUCTUYECKON (u3uke. 3areM MPOUCXOIUT U3JIO0KEHUE TOJYYEHHBIX IOCTYMAIOIUM peleHUu
HK3aMEHALIMOHHON KOMHUCCHH.

B xone oOcyxaeHus mocTymnarouieMy MOryT ObITh 3aJaHbl BOIPOCHI M3 BCEX paslesioB Oyioka
MpOrpaMMbl TI0 COOTBETCTBYIOUIEH HampaBieHHOCTH. Taxke aOuTypueHTa MOTYT CIPOCUTH O
MpeIeCTBYIONEH HCCIeI0BaTeNbCKOW padoTe, HampuMep, MarkucTepcKOM HCCIEI0BaHUHM, WU O
IJIAHUPYEMOM JUCCEPTALIMOHHOM UCCIIEI0BAHUH.

Ouenka ypoBHsi 3HaHM#l (0a/L1bI):
Hrorosas orieHka BeIcTaBisgeTcs o 60-0ayuIpHOM MIKaIE.

MuHuMaIbHOE KOJMYeCTBO 0AJ1JI0B, HE00X0AMMoe /11l Y4acTHsI B KOHKYpCe 110 MTOraM OLeHKH
3HAHUI 10 HANPAaBJIEHHOCTH, COOTBETCTBYIOIIEH HAayYHOH cHenHaJIbHOCTH OyAyuieil Hay4yHO-
HCCJIe0BATENbCKOM padoThl (Auccepranmun), — 10 6as10B.

Kpurtepun onenuBanuns

BricTaBnsercs ycpenHéHHaﬂ OIICHKA ITO OTBETaM Ha BCC BOIIPOCHI 3K33M€H3HI/IOHHOI71 KOMUCCHHU I1I0
HaIIPaBJIEHHOCTH, YKa3aHHOM B 3asBJICHUM O MOCTYIUICHWH B ACIMPAHTYPY U COOTBETCTBYIOLIEH HAy4YHOH
CHEIHMAIbHOCTH Oyaylel HayYHO-HUCCIIeI0BaTeNIbCKOU padoThl (InccepTalnn) aOUTyprueHTa.



Kpurepun onenuBanus baer
OtBeT moHbBIN, 6€3 3aMeuaHui, MPOIEMOHCTPUPOBAHBI ITOJTHBIE 46-60
3HAHUS
OTBeT NONHELIHN, ¢ HE3HAYUTCIBHLIMH 3aMCUaHUSIMH 31-45
OTBET HEMOJIHBIN, CYIIECTBEHHbIC 3aMEUaHU 11-30
OTBeT Ha TOCTABJICHHBIM BOIIPOC HE JaH 0-10

3. Conepxanue
baok 1. Hayuynas cneuuajabHocTh 1.3.1 du3nka KocMoca, aCTPOHOMMUS

Pazgea 1. O01mme BOpochl aCTPOHOMMH, HeOeCHAsi MeXaHMKA

1. OCHOBBI MEXaHUKH JIBUKECHUS.
2. 3aKOH BCEMUPHOTO TArOTEHUs, 3aKoHbI Kemepa. 3ajaua qByX TeJl, TUIbI ABMKEHUN B 3a/1a4e 2-X Tel.

3. OnpeneneHne OCHOBHBIX TNIOCKOCTEN: TOPU30HTA, HEOECHOTO KBATOPA, SKJIUITUKH, TATAKTHYECKOTO
skBaTopa. Cuctemsl HeOecHbIX KoopauHar. [peneccus, Hyranus, abeppanust (CyTouHast U TOAUYHAS).

4. OcHoBBI MaTeMaTHuecKO cTatucTuku. Pactipenenenus [lyaccona, ['aycca. Metoabl mpoBepKu TUIOTE3

Y OLIEHKHU MapaMeTpoB. MeTo1 HauMEeHbIIINX KBaIpaToB. BeIuncieHne cpeJTHEKBaIpaTUYHBIX OTKIOHEHUH.
[Tepenoc ommboK.

Pa3znen 2. HaGuwaarte/ibHbIe U 3KCIIEPUMEHTAIbHbIE METOAbI ACTPOQU3NMKH

1. OnTu4eckue TeIeCKOIbl U UX OCHOBHBIE TapaMeTpbl. OCHOBHBIE TUIIBI TE€IECKOMOB (pedpakTopsl,
pedIeKTopsI, 3epKaATbHO-TUH30BbIE CUCTEMBI, TEJIECKOIIBI C aIalITUBHOM ONTHUKON). ACTPOKJIUMAT.

2. Paguoteneckonsl. OCHOBHBIE TUIIBI U NTapaMeTphl aHTeHH. HTeppepomeTpusi.

3. Metoasl BHEaTMOC(epHOIT acTpoHOMUH. [leTeKTOphI U oNTHKA JUIsl YIbTPaduoIeTOBOrO U
PEHTT€HOBCKOTO /11ana3oHoB. [1o1ynpoBoAHUKOBbIE I€TEKTOPHI.

Paznen 3. O6mas acrpodusuka
1. 3B63HBII IIKajJ1a 3BE€3HbIX BECINYHNH, (bOTOMeTpI/I‘—IeCKI/Ie CHUCTEMBI. BI/IHI/IMI)IG 1 a0COJIIOTHEIE 3BE3IHBIC
BCJINYHHBI. TeMnepaTypa 3BC3JI, IIKajla 3BE3IHBIX TEMIICPATYP. Cl'IeKTpI)I 3BE€3 U HUX KJ'IaCCI/I(bI/IKaHI/ISI.

Huarpamma I'epmmmnpynra-Paccena.

2. CoOCcTBEHHBIC ABHUIKCHUS 3BC3 M, TYUCBBIC CKOPOCTU 3BC3 M, IBUKCHHUC CoJIHEeYHOH CUCTEMBI B



T"anakTuke.

3. MuieuHslii IyTh U €r0 CTPOEHME. 3BE3HBIE CKOIUIEHUA. Mex3Be3qHas cpena. MexsBe3iHoe
HOTJIOIEHHUE CBETA.

4. 'anakTHKK 1 UX KJIaccu(UKAIs, METObI ONIPEeSICHHs PACCTOsIHUIA 10 ranakTuk. KpacHoe
cMmenienue. Paguoranakruku. Kasapsl

5. CxoruieHus TaJlakTHK. BuauMas u ckpbiTast Macca. ['opsumii ra3 B CKOIUICHHUSIX rajlakTuk. I ekt
CrousieBa-3€eIbI0BHYA.

Pasnea 4. CosiHeunas cucreMa

1. Consiie (pa3mepsl, Macca, CBETUMOCTh, TEMIIEparypa, cektp). @orocdepa, xpomocdepa, comTHETHAS
kopoHa. ConHeyHast aKTUBHOCTh. COJTHEYHBIN BETEP.

2. 3emiis Kak muaHeTa. ATMocdepa 3emiu, ee coctaB. Bepxusis atmocdepa, nonocdepa, sxk3ochepa.

3. [ToBepxHOCTH U opMma 3emiau. MarHUTHOE TI0JIe 3eMITH, DJIIEMEHTBI 3eMHOT0 MarHetu3ma. [lousaTue o
BHYTPEHHEM CTPOEHUU 3EMIIH.

4. IInaHeTsl U MaJible TeJIa COTHEYHON CUCTEMBI.
Pasznea S. Teopernueckasi acrpopusuka

1. Atomuble crnektpsl. CnekTp aroma Bojopona, jauHus 21 cm. CnuH, ToHKas cTpykrypa. Crekrp
MOJIEKYJBl  BOoJopoJa. BepostHocT mnepexonoB. MosekynspHble CHEKTphl. BpaimartenbHble U
BpalaTeabHO-KoJe0aTeIbHbIE OJIOCH.

2. 3Be3anble (oTtocheprl. OCHOBHBIE MOHATUS O TEOPUU M3IY4eHMS (KO3(PPHUIMEHTH! MOTJIOLICHUS U
W3JIY4CHUS, pa3JIMUYHbIE MEXAaHU3MBI TIOTJIONIEHUS B KOHTUHYYME). Y paBHeHue nepenoca. ['unoresa JI.T.P.
Annbeno.

3. TopMO3HOE U3ITyUEHHUE, U3IIyYEHUE ONITUYECKH TOHKOM M ONTHYECKH TOJICTOM M1a3Mbl. CHHXPOHHOE
U3JIy4EHUE.

4. IloHsiTie 0 BHYTPEHHEM CTPOCHHMHM 3BE3[] M MX SBOJIOLMH. BBIpOkKAEHHBIN 31€KTPOHHBIN ra3. CTpoeHue
3BE3]] TTIaBHOM mocienoBaTenbHOCTH. KpacHble ruranTel U Oenble Kapauku. OCHOBBI TEOPUHU SBONIOIUH
3Be3]1 C IIOCTOSIHHOI MacCoH.

Paszgea 6. CnennajibHble BONPOCHI aCTPOGUIMKH

1. CepxHoBble U UX Kiaccuduxaius. OctaTky BCIbIIEK CBEpXHOBBIX. KpaboBuHas TyMaHHOCTh
(cTIeKTp, KOMIIOHEHTHI CBEYEHHSI, OCHOBBI TEOPHH).

2. 3Be3aHble OCTaTKU: OeJble KapiMKW, HEHUTpOHHBIE 3Be3lbl M 4epHble AbIpbl. [lynbcapbl. Ilpenen
YCTOMYMBOCTH O€JIOro Kapiuka W HEWTpOHHOHM 3Be3bl. OmpeneneHrne Macchl KOMIIAKTHOTO OOBEKTa B
JIBOMHOM CHCTEME M0 U3MEPEHUIO JOIJIEPOBCKOTO CMEIIEHUS CIIEKTPAIBHBIX JIMHUH.



3. OCHOBBI TEOpPUHM aKKPEIIMH Ha HEHTPOHHBIE 3BE3/1bI U YepHbIe AbIpbl. Cheprudeckn CUMMETpUYHAs U
JIUCKOBAasi akKKpeLusl.

4. MexaHu3Mbl pEHTTEHOBCKOI'0 U raMMa-u3itydeHus. @opMUpOBaHUE CIIEKTPOB KOMIIAKTHBIX
PEHTI€HOBCKHUX UCTOYHUKOB.

5. BHeranaktuueckre MCTOYHUKHU PEHTITE€HOBCKOr0 U3ilydeHus. KocMuueckrne raMma-BCILIECKH.

6. OcHoBBI KOcMOJTOoruU. HabmonarenpHbIe OCHOBBI KOCMOJIOTHH: OJTHOPOTHOCTh pacipeiesIieHUst MaTepUu
B CaMbIX OOJIBIIMX MaciTadax; 3akoH Xa00sa. Bo3zHMKHOBEHHE CTPYKTYphl BceneHHOW. Y CKOpeHHOE
pacmiupenue Beenennoit. TémHas Matepust 1 TEMHAsi SHEPIHSL.

Pexomenagyemas urepatypa

1. KononoBuu 3.B., Mopo3 B.1. O6mwuii kypc actponomuu. M.: YPCC, 2011.

2. bucnogatsiit-Koraun I'.C. ®u3nueckue BOmpockl TeOpUH 3B€3AHON BOMIoIMU. M.: Hayka,

1989. 3. Cypnun B.T". 3B&31p1, M.: ®uszmatiur, 2009

4. 3acoB A.B., [ToctHoB K.A. O6mias actpodusuka, 3-¢ uznanue, Bek 2, 2015. 5.

Uepenamyk A.M., TecHble 1BOMHBIE CUCTEMBL, B 2-X ToMax, M.: ®usmatiur 2013 6.

Cob6oneB B.B. Kypc Teopetndeckoii actpodusuku. M.: Hayka, 1975.

7. 3enbnoBud f.b., HoBukoB W.J1 Teopus Tsarorenus u 3somrouus 38e34. M.: Hayka, 1971. 8.
3enbnoBuy A.b., HoBukos 1.J[. Ctpoenue u 3Bomonus Beenennoit. M.: Hayka, 1975. 9.

3ensnoBud . b., Paiizep H0.I1. ®usnka ynapHbIX BOJIH U BEICOKOTEMIEPATYPHBIX (PU3NIECKUX
sapnenuii. M.: ®uzmartaur, 2008.

10. MaptsinoB J.4. Kypc npaktudeckoit actpopusuxu. M.: Hayka, 1977.

11. ®ynnamenTanbHble KOCMUUECKUe uccienoanus, T.1 Acrtpodusuka, M.: @uzmariur 2014 12.
Zombeck M. Handbook of Space Astronomy and Astrophysics, Cambridge University Press, 2007 13.
duzuka kocmoca: Manenrskas sHiukioneaus. Pex. P. A. Cronses. M.: Co. Ounuknonenus, 1986. 14.
[Mknosckuii M.C. 3Be3apl: UX poKAcHUE, KU3Hb U cMepThb. M.: Hayka, 1984. 15. Hlanupo C.,
Trrokoscku C. YepHble IbIpbl, Oelble KapaUKU U HEUTpOHHBIE 3Be31bl. M.: Mup, 1985. 16. Jlonreiip
M. Actpodusuka BeicOkuX 3Hepruil. M.: Mup, 1984.

17. AxkkpenmoHHsble npoueccel B actpodusuke, nog pea. H.WU.1lakypsr, M.: @uszmatiur 2016

18. I'opOynos /[I. C., PyGakos B. A. Beenenue B Teoputo panHeil Beenennoii: Teopus

['opsiuero 6onbmoro B3peiBa. M.: M31-so JIKM/URSS, 2008.

MPUMEP DK3AMEHALIMOHHOI'O BUJIETA (3AJAHMI1 YCTHOT'O
SK3AMEHA)

Bonpoc 1. 3akonsl Kennepa. /IBuxenue miaHer.

Bonpoc 2. TopM0O3HOE 1 CUXPOTPOHHOE M3lTydeHne. PopMUPOBAHUE CIIEKTPOB KOMIIAKTHBIX
PEHTICHOBCKUX MCTOYHUKOB.



Bonpoc 3. BosnukHoBenue cTpykTypbl Beenennoit. Y ckopennoe pacmmupenne Beenennoit. TéMuas
Marepus U TEMHAs SHEPIUsl.

Baok 2. Hayuynas cneunajbHocTh 1.3.3 Teopernueckasi pusnka
Pa3nen 1. KBanToBasi MexaHHKA.

OcHOBHBIE BOIIPOCHI.

1. OcHOBHBIE TIONIOKEHUSI KBAaHTOBOW MeXaHWKH. lIpuHImm Heompenen€HHOCTH. [IpuHIWI Cymepro3nimm.
OmepaTopsl. JIMCKpeTHBI W HENPEPBIBHBIA CIEKTphl. [ aMuiabToHMaH. CTalMOHAPHBIE COCTOSHUS.
I'eitzenOeprosckoe mpenctaienne. COOTHOIIEHUST HEONIPEIEIIEHHOCTH.

2. VYpasuenue Illpenunrepa. OcHoBHbIe cBoiicTBa ypaBHeHus Illpenunrepa. OgHOMEpHOE IBMXKCHUE.
OpnaomepHsbil octmiuiaTop. [ImotHOCTh MOTOKA. KBaszmknaccuueckast BomHOBast (yHKIus. [IpoxoxmaeHue
uyepes Oapbep.

3. MomeHT konuuecTBa ApmkeHHs. CoOOCTBeHHBIE DYHKIIMU M COOCTBEHHBIE 3HAYCHUSI MOMEHTA KOJIMYECTBA
nexerns. Y€tHocTs. CrioskeHne MoMeHTOB. Paznoxenne Knebma-I' opnana.

4. lsmwxenne B neHTpasisHOM moie. Cdeprueckrie BoaHbL. PaznoxkeHune miockoi BodHEL. PaguansHoe
ypaBHeHue Hlpeaunrepa. AToM BOIOpoa.

6]

. Teopus Bo3aMy1enuii. Bosmymienus, He 3aBucsIue OT BpeMeHU. Ilepruoguueckue BO3MyILEHHUS.
KBasukmnaccuyeckas Teopusi BO3SMYIICHUH.

(o]

. Cnun. Onepatop cnuHa. TOHKasE CTPYKTypa aTOMHBIX YPOBHEH.

\l

. ToxxaecTBeHHOCTH YacTull. CUMMETpHsI TPY TIepecTaHOBKE YacTHIl. BTopuuHOe KBaHTOBaHHE sl 0030HOB U
¢depmuoHoB. OOMEHHOE B3aUMOJICHCTBHE.

8. Atom. CocTosiHHE JIEKTPOHOB aToMa. Y poBHU 3Heprun. CamocoriacoBanHoe nojie. Y paBHenne Tomaca
®epmu. ToHKas cTpyKTypa TOMHBIX ypoBHEH. Ilepuonnyeckas cucrema Menzeneesa.

©

. I[BI/DKQHI/IC B MarHuTHOM II0JIC. YpaBHeHHe H_[pez[I/IHrepa JUISL IBUXKCHHA B MArHUTHOM IT10JIC. IInorHOCTH
IIOTOKAa B MarHuTHOM II0JIC.

10. CronknoBenusi wactun. OOmas Teopusi. Popmyna bopa. PesonancHoe paccesHue. CTOJIKHOBEHHUE
TO/IECTBEHHBIX YacTUL. YNPYroe paccesHue Mpy HaJIMYUM HEYNPYTruX HNpoleccoB. MaTpuia paccesiHus.
®opmyia bpelita-Burnepa.

Pexomenayemast Jiureparypa

1. Jlagmay JI.A., Jludmm E.M. KBanTtoBas mexanuka. HepemsituBuctckas teopust. M., DMJI, 2001.
2. laymumixmit B.M.., Kapnakos b.M., Korau B.W., 3anaun mo kBanToBo# Mexanuke. M., Hayka, 1992.



Paznen 2. Teopus moJisi.

OcHoBHBIE BOIIPOCHI.

1. 3aps B 25IEeKTPOMArHUTHOM TToJIe. UeThIpEXMEPHBIN TOTSHITMAN ITOJIsl. Y paBHEHUS IBHXKEHUS 3apsijia B IOJIE,
KaMOpoBOYHas (TpaIWeHTHAs) MHBAPHAHTHOCTH. TEH30p 3JeKTpoMarHuTHOro mojs. IIpeoOpaszoBaHue
Jlopenta st mosnst. lHBapuaHTHI MO,

2. JleiicTBHe I 3JIEKTPOMAarHUTHOIO MOJISA. YPaBHEHHUS 3JIEKTPOMArHUTHOIO MOJst. YeThIpEXMEPHBIH BEKTOP
TOKa. YpaBHEHUE HENpPephIBHOCTU. IIMOTHOCTH M MOTOK 3Hepruu. TeH30p 3HEpPrUU-UMITyNbca. TEeH30p
SHEPTUU-UMITYIIbCA SJICKTPOMATHUTHOTO TOJISI.

3. [ocrosiHHOE BNEKTpOMarHuTHOE Tosie. 3akoH KynoHa. DnekTpocraTiHyeckast SHEpTUs 3apsaoB. JIMNoNbHbIN
MOMEHT. MyIIbTUTIONBHBIE MOMEHTHI. CrcTeMa 3apsioB BO BHemTHeM moie. [locTossHHOe MarHUTHOE ToJIe.
MarnutHerii MomeHT. Teopema JlapMopa. JIBmwkeHne 3apsHDKCHHBIX YacTHII B €l1a00 HEOITHOPOIHOM
MarHMTHOM IIOJIE.

4. DnekTpoMarHUTHbIC BOJIHBL. BonHoBoe ypaBHeHue. [1nockue BomHB. MoOHOXpOMaTHUYECKasl TIOCKAasl BOJIHA.
CnektpanbHoe — pasnoxkenue.  llonspu3alMOHHBIE — XapaKTEPUCTHKH  M3IydeHus.  Pasmoxkenue
JIEKTPOCTATUUECKOTO IIOJA.

5. Tlone mBKymuxcs 3apsaoB. 3anaszapiBatoniie noteHnuansl. [lorenmuansr Jlnenapa-Buxepra. M3mydenue
QJICKTPOMAruMTHBIX BOJIH. ITone cuctemsl 3apsa10B Ha I[aHéKI/IX pacCToAHUAX. MYHBTI/IHOHLHOG H3J1yucHHEC.
N3nyuenue ObIcTpoaBIIKYIIErocs 3apsaa. PaccesHue cBOOOIHBIMU 3apsjaMu.

PexoMenayemasi iureparypa
1. JTawnay JI.J., Jludpmm E.M. Teopus noss. M., Hayka, 2003.

2. Tonreirun, U. H. (2002). CoBpeMeHHas 3IIeKTpoIMHaMHUKa, yacTh 1. Mukpockomnuaeckas Teopus. Mocksa
Mxesck: PX/]

Paznea 3. Ctarucruueckas pusmnka.
OcHOBHBIE BOIIPOCHI.

1. OcnoBuble npuHIHIBI cTaTHcTHKH. DYHKIMS paclpeleieHus W MaTpUia IoTHocTH. CTaTHCTHUYeCKas
He3aBUCUMOCTh. Teopema JInyBmis. Pons sHepruu. 3aKoH BO3pacTaHUs SHTPOIUH. MUKPOKaHOHHYECKOE
pacnpenenenue. Pacnpenenenue ['u66ca. Pacnpenenenue ['m66ca ¢ nepeMeHHBIM YHCIIOM YaCTHII.

2. TepMonuHaMuveckne BeaWYWHBL Temnepartypa. Pabora um koiwuecTBO Teruia. TepMOIMHAMUYECKHE
noteHuansl. Tepmoaunnamuueckue HepaBeHcTBa. [Ipunnun Jle-lllatense. Teopema Hepucrta. Cuctemsr ¢
MepeMeHHbIM YKciioM YacTull. CBoOOIHAs SHEPTUs B pacnpeaesiennu ['no0ca. BeiBoa TepMoInHAMUYECKUX
COOTHOIIICHHIA.

3. TepmonuHaMuka uneanbHbIX ra3oB. Pacnpenenenue bonbiimMana. CTONKHOBEHHE MOJIEKYIL.
HepaBHoBecHBII nueanbHBINA Ta3. 3aKOH paBHOpacnpeaeneHus. OHOATOMHBIN HIICaTbHBINA Ta3.

4. Pacnpenenenne ®epmu u bose. BrpokaeHHbII HaeansHblil Gepmu-ras. CBoiCTBa BEIECTBA IIPH GOMBIINX



TUIOTHOCTSIX. BripoxnenHsiii 003e-ra3. Konaencanus bosze-OiiHmrelina. PaBHOBECHOE TEILIOBOE U3ITyUCHHUE.
®opmyna [Inanka. CBeTHMOCTH a0COMIOTHO YEPHOTO TEIA.

5. Hewuncanbuble ra3el u KOHACHCUPOBAHHBIC CPEABI. ®OHOHHBIC CIICKTPLI U TCPMOJUHAMHNYCCKHUE CBOMCTBa
rasa. TepMOHI/IHaMI/I‘leCKI/IC CBOMCTBA HEUJICAILHOTO KJIACCHYSCKOIO ra3a.

o

PaBHoBecue (az. Popmyna Knaneitpona-Knaysuca. Kpurnueckas Touka.

~

Cucremsl ¢ pa3auaHbIME dactuniamu. [Ipasuio da3. Ciaadeie pactBopsl. CMech HaeanbHBIX ra3oB. CMech
U30TOIOB. XMMHUYECKUE PEAKIIHH. Y CIIOBUE XMMUYECKOT'O PABHOBECHS. 3aKOH JICHCTBYIONINX Macc. Teriora
peakuuu. loHN3alIMOHHOE paBHOBECHE.

8. Cna6o-nenaeansusiit 6o3e-ra3z. Mozens Boromo6osa. Crektp Bo36yxaeHuit. CBEPXTEKyUecTb.
KBaHTOBBIE BUXPH.

9. TBépneie Tena. Kpucrannuueckue cTpykTypsl. IloBepxnocts @epmu. 30HHas cTpyKkTypa. KBazudacTuisl.

10. Kone6anus pemérku. Teopus ynpyroctn. 3ByK B TBEPABIX Tesax. IIpomeccsl paciaaa u CausHus GOHOHOB.
Paccesinne ponoHOB Ha mpuMmecsx. Knnerndyeckoe ypaBHeHue s GOHOHOB. TerionpoBOAHOCTS.

11. Ceepxnposoaumocts. Kyneposckoe cnapusanue. Teopus bapauna-Kynepa-Ilpuddepa (BKIL). Teopus
JlonnonoB. Teopuss ['mu3Oypra-Jlanmay. Tok, kamuOpoBOYHAass WHBAPUAHTHOCTh, KBAHTOBAaHUE IOTOKA.
CBepXIpPOBOTHUKY TIEPBOTO U BTOporo poaa. Dddekt xo3zedcona.

12. Onykryannu. Pacnpenenenne ['nb6ca. daykTyanuu OCHOBHBIX TEpMOJUHAMUYECKUX BennanH. Dopmya
[lyaccona. Bpemennvie ¢uykryannu. CHMMETpUM KHHETHUECKHX K03 ¢dunueHToB. DIyKTyalmoHHO-
JIUCCUIIATUBHAS TEOPEMA.

13. dazossie nepexo/ s Broporo poaa. Teopus Jlanaay. Kputnueckue unaekcsl. MacimrabHas
WHBapHaHTHOCTb. DIyKTyaly B OKPECTHOCTH KPUTUYECKON TOUKH.

PexoMenayemasi iureparypa
1. Jlanpay JI.J., JIudpmmu E.M. Cratuctiueckas ¢puzuka. U.1. M.: ©MJIL, 2001.

2. Ky06o P. (1967). Cratuctuueckas MexaHuka. Mup.

Paznen 4. MaremaTtuueckue MeToabl GU3NKHU.

OcHOBHBIE BONPOCHI.
1. Teopust GyHKIMH KOMIUIEKCHOT'O TIEPEMEHHOTO.

2. BeluncieHrne HHTErpajoB BIYETaMH.
3. Pemenne ypaBHeHU ¢ TOMOIIBIO KOHTYPHBIX HHTErpaiios (Meron Jlamaca).

4. BeraucieHne aCHMITOTHK HHTETPAJIOB.
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5. Cneunansubie Gyukiuu (Jlexxanapa, beccens, armunTuueckue, TUIepreoMeTpuIeckue, raMMa-OyHKITHH).

PexoMeHnayemas qureparypa

1. JaBpentsen M. A., IlIa6ar b. B., MeTozs! Teopuu (yHKIMIT KOMILIEKCHOTO TIepeMeHHoro, Jlans, CII,
2002.

2. Cmupuos B. 1., Kypc Beicieii MaTematuku, Jlanb, CIT. 2008.

3. Beiitmen I ., Opaeiin A., Beiciue tpancuenaeHTHeie Gyakuy, Jlans, CIT, 2001.

INPUMEP DK3AMEHAIIMOHHOI'O BUIETA (3aganunii KOHTPOJIbHOI padoThI)

3amaua 1. Haiigure 35eKTpUYECKyO MOISIPU3yEMOCTh aTOMa BOJOPO/Ia, HAXOISIIETOCS B OCHOBHOM COCTOSTHUHU.

-

S
3anaua 2. MarHuTHBIN JUIONG MU 3JIEKTPUYCCKUH AUTIONG dUPUKPEIUICHBI K TOYSYHOMY OOBEKTY U

- - -
) - _ -
KOJIEONIOTCA C 4aCTOTOM | U= ,uocos(a)t), d =docos(w1), a ux HarpaBsJIeHust OpTOroHanbuel, Mol do.

Uemy paBHa cuiia (e€ cpeqHee 1Mo BpeMeHH 3HaYeHE), HeoOXomumast sl yAep>KaHus B TIOKOE 3TOTO O0BEKTa,
€CJIM TIOJTHASI MOIITHOCTh M3NydeHwust paBHa 11'BT (MomHOCT TeHepanuy 0JHOTO aTOMHOTO peakTopa)?

_p.2 P
3amaua 3. Boruucnuts koHcTaHTy paBHoBecus K p=P N°/P n.(" — naBienue) peakuuu auccouuanuu N2
22Nwmonekyin azora mpu 5000° K B crieyrolux penoiokeHusx: KBaHT KoneGanuii MoseKyasl N2
0,=3.35:10°°K i i
paBeH B KeJbBUHAX paBeH Ov= 3. , @ MUHUMAJIbHbII KBAHT BPAIATEILHOM SHEPTHH
coctaBmsier 2.84°K. Dueprust muccommanmu Do= 169.3xkan/mons(c yaérom nonpaBku Ha SHEPTHIO
HYJIEBBIX

. N.
KOHe6aHI/II/I). OcHOBHOE SJICKTPOHHOEC COCTOSAHNUE MOJICKYJIbI 2HeBI)IpO)KIleHO, HO OCHOBHO€ COCTOSIHHUEC aTOMa

a30Ta UMEET YETHIPEXKPATHOE BRIPOXKICHUE, 00YCIIOBICHHOE 3JICKTPOHHBIM CITHHOM.

H=

. -1
3agaua 4. [ToctpouTh OPTOHOPMHUPOBAHHBIN 0azuc g onepartopa lllpenunrepa 20 +exp (x),
OIpeIeIEHHOTO Ha TpsiMoi XE R
Baok 3. Hayunas cneunaiabHocTh 1.3.6 OnTuka

Paznen 1. Kinaccuueckasi 3J1eKTPOMATrHUTHASI TEOPUSI CBETA

1. OnpiTel ®uzo u Maiikenbcona. [Ipeo6pazoBanus Jlopenua. IlpogonbHblil 1 monepeyHbIn
addextor lommepa.
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2. YpaBHenus Makcseina. Bektop Ymosa-IloitnTuara. BonnoBoe ypaBHenue. [1nockue u
cepuyuecKkre BOJIHBI.

3. U3nyuenue nunois. bavkHee u nanpHee 1nosne. MarHuTo-1unojabHOE U 3JIEKTPO-
KBaJPYIOJIbHOE U3IIy4CHHE.

4. Ilonspuzauus ceera. JBoitHoe nydenpenomieHue. [lonspuzaropsl. Di1eKTpoONTHUECKHE
s dexts Keppa u [Tokkenbca. OnTuueckas aktuBHOCTh. D ekt Dapanes. 5. Otpaxenue
U MIPEJIOMJIEHHE CBETA HA FPaHULIE pa3zena u30TponHbix cpen. @opmyisl Openens. [lomHoe
BHYTPEHHEE OTpaxkeHue. Yroia bprocrepa.

6. Ontuka metamuioB. CKUH-3(QeKT.

7. ducniepcus cBeta. J{udneKTpruueckas MPOHUIIAEMOCTh B Pa3HBIX 00JIaCTIX CIEKTPA.
AHomMmanbHas qucnepcusi. @a3oBas U rpynnoBas CKOPOCTH cBeTa. Jucnepcus mia3msl.

Paznen 2. I'eomeTpuyecKkasi ONTHKA

1. Ipuanun @epma. BonHoBo# (GpoHT 1 tyueBas kaptuHa. [loHaTHe OonTHYECKOTO

n3o0paxenus. [lapakcuanbHOE TPUOITIIKEHHE.

2. [IpenomiieHne Ha MIIOCKUX U c(EepUUECKUX MOBEPXHOCTX. JINH3a, pu3Ma, TeIeCKON, MUKPOCKOII.
AbGeppany ONTHYECKUX CHCTEM.

3. I'na3 u 3peHue. POTOMETPUUECKUE MMOHATUS U €IUHULBL. SIPKOCTh U OCBEIIEHHOCTh ONTHYECKOIO
M300paKeHMSL.

Paznen 3. Uurepdepenunsi v Tuppakums CBeTa, ClieKTPaJibHbIe MPUOOPLI

1. UnTepdepenius BoaH. Knaccnueckue nHTepepeHIIMOHHBIE ONBITHI (ABYX- U MHOTO

- Iy4yeBble). BausHue creneHn MOHOXPOMATUYHOCTH U pa3MEPOB UCTOYHHUKOB Ha
UHTEPPEPEHIIMOHHYIO KapTUHY.

2. NnTepdepomeTpsl 1ByIyueBble 1 MHOTonyueBble. IHTeppepomerp @adpu—Ilepo u ero
pasperaronias crocoonocts. Mareppepomerp Maiikenbcona. dypre-criekTpomeTp.
MHOrocnoiHbIE MOKPBITHSL.

3. [Mpunnun [Noiirenca-Openens (Kupxroda). 3ousr Openens. Hudpakuus Opaynrodepa u
®penes.

4. udpaxuuonHas peméTka. Juenod MaiikenbcoHa. Pa3periaromnias crnocoOHOCTh
CHEKTPaJIbHBIX TPHOOPOB.

5. lonorpacdwus.

Paznen 4. KBanToBasi Teopusi M3J1y4YeHUs] M1 B3AaUMO/IeHiICTBHS CBETA C
BeIeCTBOM

1. CnonranHoe n3nyderre. CKOpoCcTh CIIOHTAHHOTO pacnaaa. MeTracTaOuiabHbIE COCTOSHUS.
Cnextp cnonTanHoro uznyyenus. pdexr Homnepa u adpdext oraaun.

2. TeruoBoe uznyuenue. 3akonbl Kupxroga, Credana—bonsiimana u Buna. @opmyna
Ilnanka.
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3. MapynupoBanHoe u3iyueHue u nornomenne. Koagdunuents: Ditnmreiina. Cedenne
WHJIYIIUPOBAHHBIX Nepex010B. Popma JTMHUU MOTIIOMICHHUS.

4. IpaBuna oTd0pa I U3ITy4EHUS U TIOTJIOMICHUS. DIEKTPOIUIONBHOE IPUOIKEHHUE.
[IpaBuia orOopa o YETHOCTH U YTI0BOMY MOMEHTY. [Ipubnuxkennbie npaBuiaa oToopa

JUISL aTOMOB U MOJIEKYIL.

5. KorepentHoe u3inydenue aroMHoro ancamoOisi. Cyneprno3uiuOHHbIE COCTOSHHUS.
Maxkpockonuyeckas noisipusanusi. UTHTeHCUBHOCTD U (pa3a KOTEPEeHTHOTO U3ITYYECHHUS.
Judpakuronnas pacxoaumocTts. CBepxuzinydeHue Juke.

6. KorepenTHoe BO30yXIeHUE ABYXYPOBHEBOU cHCTeMBI. [IpulOmmkeHne Bpaniaromencst BOJTHBI
(pezonancHoe npubmmkenue). Ocunuiauuu Padu. BnusiHue penakcamoHHBIX TPOLIECCOB.

7. MuorodoTtonHsIi pe3onanc. lltapkoBckuii casur ypoBHei. MHorodoronHas yacrora Padwu.
burapmonundeckoe Bo30yKIeHHE.

8. Ympyroe paccesaue ceeta. Kombunarmmonnoe (pamanosckoe) paccesaue (KP). [IpaBuma
otbopa. AnbrepHaTuBHBIN 3anpeT. CTokcoBoO U aHTUCTOKCOBO KP. BrinyxnenHoe

paccestHue. [ nnmepkoMOMHALIMOHHOE paccesHUE.

9. KopnyckyinsipHble CBOMCTBA AIIEKTPOMArHUTHOTO u3imydeHus. @otosddekt u ero
o0BbsicHeHUe. DHeprus 1 uMIynbe ¢porona. dpdext Komnrona.

Paszngea 5. CraTucrunyeckas M KBAHTOBAasA ONTHKA

1. BpemeHHas 1 IpOoCTpaHCTBEHHAsI KOTEPEHTHOCTH CBETOBBIX NoJie. Koppensuuonusie
(GYHKIMU TIEpBOro U BBICHIUX MOPAIKOB. KOrepeHTHOCTh IEpBOro U BTOPOIO HOPSIIKOB.
CrnekrpanbHoe npesacrasienue. Teopema Bunepa—XununHa.

2. Natepdepomerpus naTeHcuBHOCTe. OnbiT bpayna—TBucca.

3. PaznuuHble KBaHTOBBIE COCTOSIHUS CBETOBBIX I0JIeH. CBONCTBA KOT€PEHTHBIX COCTOSHUM.
®DOKOBCKOE, KOTEPEHTHOE U CKaToe cocTosiHUs nois. Pacnpenenenue boze—DOiiniTeiina.
4. CratucTuyeckue CBOWCTBA JIa3epHOTo u3inydeHus. 3akoH Kupxrogda u nrymsl KBaHTOBBIX
ycunutenen ceera. KoppensaunoHHas crieKTpockonusi. 9QQGeKTsl rpyIIUpOBKU U
AHTUTPYNITUPOBKU (DOTOHOB.

5. IlyaccoHOBCKas1, CyOIyacCOHOBCKasl M CyIepIyacCOHOBCKas cTaTUCTUKA (POTOHOB. CBs3b
CTaTUCTUK (POTOHOB U PoToorcyeToB. Dopmyna Manaenst uisl pacpeeeHus
dhoToorcuéToB. [[poOoBoii HIym.

Pa3zges 6. AToMHAasI CIEKTPOCKOIMS

1. ATom Bogopoja. KBanToBble uncia. YpOBHM U CHEKTP U3ITYYEHUS aToMa

Bojopoaa. JIsMOOBCKHUIA C/IBUT.

2. CnuH anextpona. [punuun [aymum. [lepuonnueckas cucrema sneMeHTOB MeHieneeBa u
CTPYKTYpa 3JIEKTPOHHBIX 000siouek. BanenTHocTs. M30Tonnueckuii s pexr.

3. CucrteMaTHKa CIIeKTpOB MHOTORJIEKTPOHHBIX aTOMOB. OnpezienieHre Habopa TEpMOB.
MynbpTUIUIETHAS CTPYKTYpA.

4. Punbeprockue arombl. Bomopoonoio0HbIe ypOBHH.

5. Tonkas crpykrypa. CliuH 1 KBaJIpyNoOJbHBIN MOMEHT szipa. CBEpXTOHKASI CTPYKTYpa.

6. D¢ dextrl 3eemana u Hltapka. D dext [Tamena—baka. Dddext Lltapka y Bogopoaa.
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Paznea 7. MoJgiekyjasipHasi CIEKTPOCKONMSA

1. Annabatudeckoe npubamxkenue. I'pynmsl cummerpun Mosekyit. Kiaccudukarmst
HOpPMaJIbHBIX KOJICOAHUIA MO TUIIAM CUMMETPUH.

2. IIpaBwiia otO60pa B KonebaTenbHbIX criekTpax. D dekTsl anrapMonu3ma. Pezonanc depmu.
3. KBanToBanue BparieHus TBEpAOro Tena. BzaumoaeicTBue KoneOaHuii 1 BpaleHus
MoJieKyJibl. KoproaucoBo paciienieHue.

4. KonebarenpHbIe CIICKTPHI TOTJIOMICHUS 1 KOMOMHAIIMOHHOTO PACCESTHUSI CBETA.
BpamarensHas cTpyKTypa KoJIie0aTeIbHBIX TOJIOC.

5. DIEKTPOHHBIE CIIEKTPBI MOJIeKYI. Kiiaccupukamust 3JeKTPOHHBIX COCTOSIHAM JTBYXaTOMHBIX
Moutekyin. Kiaccupukanus 31eKTPOHHBIX COCTOSTHHI MHOTOATOMHBIX MOJIEKYIL.

6. DeKTpoHHO-KOsIe0aTeNbHO-BpaIaTelbHble CieKTpsl. [Ipuaimn @panka—KonaoHa.
[Ipenuccounanus.

Paznen 8. Onruka u CieKTPOCKONMS TBEPAOIO Tejia

1. Tunsl cBs3eit B kpucramwiax. Cummerpus kpucramuioB. Teopema broxa. O6patHas
pemi€rka. 30HbI bpuuttosHa.

2. IIpoBOAHUKH, U30JIATOPHI, MOJYIIPOBOAHUKH. DIIEKTPOHHBIE 30HBI. [lepexoibl moa
NEHUCTBUEM CBETA B MICAJIBHOM KpHUCTaJLIE.

3. @ononsl. Mogens [lebas. Aurapmonunueckue 3¢ dextsl. B3aumoneiictBue cBeta ¢
(hOHOHHOI MMOACUCTEMOI, MOTJIOLIEHHE CBeTa B MHPPAKPACHOI 00J1acTH CIEKTpa.

4. TunpnekTpudeckas ¥ MarHUTHAsE BOCHPUUMYUBOCTH. D dekTuBHOoe none. Jucnepcus
nuasiekTpuaeckoit mponunaeMoct. Cootnomenusi Kpamepca-Kponura. @opmyna
Jlopentn - Jlopennia. HopmanbsHast 1 aHoManbHasi AUCHIEPCUH. 3anpeliéHHas 30Ha 1
00J1aCTh TTPO3PAUYHOCTH B AUDIICKTPUKAX.

5. Okcuronsl Banbe—Motra u ®@penkens. [lonarue o nonsgputonax u miazMoHax. [loaspoHsl.
6. ®oTtonHble KpucTauibl. KBanToBBIC siMbl. KBaHTOBBIE TTPOBOJIOKHA. KBaHTOBBIE TOUKH.

Paznen 9. MeToabl Jia3epHOil CIEKTPOCKONUHU M HEJIUHEHHOH ONITUKH

1. ITpunnun pabotel na3epa. MuBepcus HacenéHHOCTH. CxeMbl Hakauku. CBOMCTBA Ja3epHBIX
ITy4YKOB.

2. Tunsl nazepoB. Pexumbl paboTsl J1azepoB. CHHXpOHU3aIM MOJ. | eHeparius
YIBTPAKOPOTKUX UMITYJIBCOB.

3. Korepentnoe antrctokcoBo paccesiHue cBera (KAPC). UeTbpEXBOTHOBOE CMENICHHUE.
VYcnosue (azoBoro cuHXpoHu3Ma. OTpaxeHue Oeryiuei BoJIHbI OT cTosiuelt (oOpaleHue
BOJIHOBOTO ()pOHTA).

4. Tp€XBOIHOBOE CMELIEHUE B HELIECHTPOCUMMETPUYHBIX cpefax. I'eHepanusi cymmapHOil 1
pa3HOCTHOM YacToT. I'enepanus rapmonuk. [Tapamerpuueckoe paccesHue.

5. CrieKTpoCKOMHUs CBEPXBBICOKOW YYBCTBUTEIHHOCTHU: (DITyOpeCLIEHTHAs CIIEKTPOCKOMHS,
(hoTonoHM3AIMOHHAs ClIEKTpOocKonusl. CIEKTPOCKOMUS U I€TEKTHPOBAHHUE OJIMHOYHBIX
aTOMOB M MOJIEKYJI.

6. MonynsunoHHbIE METObI a0COPOLIMOHHON CEKTPOCKONMUU: UHTEP(HEPOMETpHsl, YACTOTHAS
MOJYJISALINS, IITAPKOBCKAsI CIIEKTPOCKOIHS, MArHUTHBIN pe30HaHC, MOJIIpU3aMOHHAS
CHEKTPOCKOMus, papajeeBcKas CeKTPOCKOMUSI.
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7. Metonsl aBoiiHOTO pe3oHaHca. D¢ ekt Xanue. Meron KBaHTOBBIX OneHn. DOTOHHOE 3XO.
8. CyOoriepoBcKasi CIIEKTPOCKOIHUS. Y 3KHUE PE30HAHCHI B CIEKTPOCKOIUY HACBIILICHHUS.
JI>mMO0BCKHUI TpoBaj. Y3KUl pe30HAHC B CTOSYCH BOTHE HA ABYX(OTOHHOM IEPEXO/IC.

9. [IpuMeHeHne aTOMHBIX U MOJIEKYJISIPHBIX MTYYKOB, OXJIAKIEHHBIX MOJICKYJISIPHBIX CTPYH.
JlazepHO€ OXJIaXKI€HUE NOHOB B JIOBYIIKAaX. 3aMEJJICHUE U OXJIaKICHUE aTOMHBIX ITy4YKOB
PE30HAHCHBIM CBETOBBIM JIaBlieHUuEM. JlazepHble JIOBYILIKH ISl aTOMOB.

10. IIponérnoe ymmpenue auauid. Cxema Pam3u 1715 ycTpaHeHHs TPOJIETHOTO YIIMPEHUS B
MHUKPOBOJHOBOMU crieKTpockonuu. Moauduxaius cxemsl Pam3u 1is ontudyeckoi o0gactu —
METO/]l Pa3HECEHHBIX JIa3€PHBIX MOJIEH.

Pexomenayemas iureparypa

O6mas ¢pusuka

1. CuByxun /I.B. O6mwmii kypc ¢pusuku. Ontuka. M.: Hayka, 1980.

2. JJanac6epr I'.C. OnTuka. M: ®usmatiur. 2003.

3. Tamm WLE. OcHoBbl Teopuu anextpuyectsa. M.: @usmarnut, 2003.

4. ®eiiaman P., Jleitron P., Cannc M. @eitamanoBckue nekiuu o pusuke, 1T. 3, 5, 6, 8, 9.
M.: Mup, 1966.

5. bopu M., Bonbg 3. Ocnossl ontuku. M.: Hayka, 1973.

6. Payruan C.I'. Beenenue B pmuszmueckyro ontuky. M.: JIubpoxom. 2009.

Teopernyeckas: pusuka

7. Jlesuu B.I'. Kypc Teoperuueckoii ¢pusuku, Tom . M.: Hayka, 1971.

8. JlTanmay JI. /1., Jlupmmn E.M. Teopus nons. M.: @usmariut 2016; KBanToBast MmexaHuKa.
M: ®usmatiut 2016; Cratuctudeckas ¢puzuka. M.: @usmariur 2013; DnekTpoguHaMuka
crutomHbIX cpea. M.: @uzmaraut 2005.

KBanToBas ontuka

9. Mangens JI., Bonbd D. OnTuueckast KOrTepeHTHOCTh U KBAHTOBAs ONTHKA.
M.: ®usmatiaut, 2000.

10. Cxanmu M.O., 3y6aiipu M.C. KanToBas ontuka. M.: ®usmariur,

2003.

11. Jloynon P. KBanroBas Teopus csera. M.: Mup, 1976.

CoBpemMeHHasi ONITHKA U CTIEKTPOCKOMHUSA

12. lemtpénep B. CoBpemenHas na3epHas cnekrpockonus. M.: MHTennexr,

2014.

13. Illen N.P. ITpunuunel HenuHeHON ontuku. - M.: Hayka, 1989.

14. bynkep ., Kum6enn [1., leMwns JI. ATomMHas (u3mka: ocBoeHHE Yepe3 3aJauu.
- M.: ®usmarnut, 2010.

15. JleroxoB B.C., UeboTaes B.I1. Henunelinas nazepHas CHEKTPOCKOIUS
CBEpXBbICOKOrO pazpemeHus. M.: Hayka. 1990.

16. Knpruko JI.H. ®u3nueckre oCHOBBI KBAHTOBOM 3ekTpoHuku. M.: Hayka, 1986.
17. AxmanoB C.A., Koporees H.JA. MeTo/1bl HETMHENHON ONTUKH B CIIEKTPOCKOIINH
paccestaus csera. M.: Hayka. 1981.
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18. Canex b., Teitx M. Ontuka u ¢OTOHHUKA: TPUHIIUIIBI U IPUMEHEHHUS, TT. 1,
2. M.: Unrennext, 2012.

CneKkTpoCKONHs aTOMOB, MOJIEKYJI H KOHAEHCHPOBAHHBIX Cpe/l

19. Cobenpman N.U. BBenenue B TeOpuro aTOMHBIX CrieKTpoB. M.: Hayka, 1977.
20. EnpsameBudy M.A. AtomHas u MonekyisipHas criekrpockonust. M.: YPCC. 2001.
21. I'epu0epr I'. KonebaTenbHble U BpaliaTeabHble CIEKTPbl MHOTOATOMHBIX
Mmoutekyn. M: NI, 1949.

22. 3aiiman J[x. [Ipunnunel Teopuun tBEpaoro tena. M.: Mup, 1974.

23. HaBbinoB A.C. Teopus tBepaoro tena: M.: Hayka, 1976.

Kuaaccnyeckue MoHorpapuu
24. Maunpensimram JILU. Jlekuuu 1o onTuke, TEOPUU OTHOCUTEIIbHOCTH M KBAHTOBOW MEXaHUKE.
M.: Hayka, 1972.

25. l'aittnep B. KBanToBast Teopust uzinyuenus. NJI. M.: 1956.

HHPUMEP DK3AMEHAIIMOHHOI'O BUJIETA
(BAJJAHUM YCTHOT'O DK3AMEHA)

Bonpoc 1. ®opmynst Openens. [lonnoe BHyTpeHHEe oTpakenue. Yo bprocrepa.

Bonpoc 2. TenoBoe uznydenue. 3akonsl Kupxroda, Crepana—bonbiivana u Buna. ®opmyna
[Tnanka.

Bonpoc 3. Cy6nonnepoBckasi ClIEKTPOCKONHs. ¥ 3KHE PE30HAHCHI B CIIEKTPOCKOIINH
HacbleHus. JIhmMOoBckuil mpoBan. VY3kuil pe3oHaHC B CTOsSUed BOJIHE Ha
JIBYX(OTOHHOM IEPEXo/e

OOBIYHO OIWH U3 BOIIPOCOB OTHOCHUTCS K TCME pa60T npeaAnojaaracMoro pykoBOAUTCIIA aClIMpaHTa.

baok 4. Hayuynas cnennaabHOCTh 1.3.8 ®u3nKka KOHACHCHPOBAHHOIO COCTOSTHUS

Paszgea 1. Cuiibl ¢BSI3M B TBEpPAbIX TeJax

OcHOBHBIE BOIIPOCHI.

1. 3J'ICKTpOHHa}I CTPYKTypa aTOMOB. XyUMHU4YeCcKas CBSA3b M BaJCHTHOCTb. THIBI CUII CBSI3U B

KOHJICHCUPOBAaHHOM COCTOSIHMM: BaH-J€p-BaallbCOBA CBsI3b, NOHHAs CBsI3b, KOBAJIEHTHAs CBSA3b,
METaJUIN4EeCKas CBA3b.

XuMmuyeckass cBsi3b W OmmxHUM mopsinok. CTpykTypa BellecTBa C HEHaIlpaBJICHHBIM
B3aumoJeiictBueM. [IpuMepsl KpUCTAIIMUECKUX CTPYKTYpP, OTBEYAIOIIMX IJIOTHBIM YIIaKOBKaM
mapoB: npocras kyoundeckas, OLIK, I'LIK, I'TTY, ctpykrypa tuna CsCl, Tuna NaCl, ctpykTypa Tuna
neposckuta CaTiO3.

OcHoBHbIE CBOWCTBAa KOB&JIEHTHOM CBsA3M. CTpPyKTypa BEIIECTB C KOBAJICHTHBIMH CBSI3SIMHU.
CrpykTypa BeliecTB Tuma ceieHa. [ mopuan3anus aTOMHbIX OpOUTasIel B MOJIEKYIax U KpUcTaax.
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CrpykTypa Tuna ajamasa u rpadura.

Paznen 2. CumMeTpusi TBEPABIX TeJ

1. Kpucramnudeckne u amopdHbie TBepAble Tena. TpaHCHSIMOHHAS WHBAPHAHTHOCTH. basuc u
KpUCTaJUIMYECKasi CTPYKTypa. DiieMeHTapHas sueirika. Suelika Burnepa - 3eiftna. Pemerka
Bbpase. O603HaueHMsI y3JI0B, HAMPABICHUH M TUIOCKOCTEH B Kpuctaiuie. OOpaTHas perieTka, ee
cBoiicTBa. 30Ha bpuiuitosHa.

2. DIeMeHThl CUMMETPUN KPUCTAIIIIOB: IOBOPOTHI, OTPAKEHUS, HHBEPCHUS, THBEPCUOHHbBIE
MOBOPOTHI, TpaHcisAuuu. Onepanuu (npeoOpa3zoBaHus) CHMMETPHUU.

3. DieMeHThl TEOpUH TPYII, TPYHIbl CUMMETPUH. B0O3MOXKHbBIE MOPSAIKHA MOBOPOTHBIX OCEH B
kpuctaie. [IpocTpaHcTBeHHblE U TOYEYHBIE TPYIIbLl  (KPUCTAJUIMYECKHUE  KIIACCHI).

Krnaccudukanus pemerok bpase.

Pa3znen 3. [ledpekThl B TBEPABIX Telax

1. Toueunslie nedexTsl, nxX oOpazoBanue U nupdy3us. BakaHcuu 1 MeXy3eIbHbIE ATOMBI.
Hedexter Openkens u LlorTku.
2. Jluneiinbie nedextrl. KpaeBbie 1 BUHTOBBIC AUCIOKAUH. Pob AucioKanuii B I1acTHYECKOM

nedopManuu.

Pasznen 4. ludgpakuusi B KpUCTALIAX

1. PactipocTpaneHue BOJIH B KpucTayuiax. Audpakius peHTTeHOBCKUX JTy4deil, HSUTPOHOB U
3JIEKTPOHOB B KpUCTaJIE. YIIPYroe U HEYIpyroe paccesiHue, UX 0COOEHHOCTH.

2. bpoarrockue oTpaxkeHus. ATOMHBIN U CTPYKTYpHBIH (hakTopsl. udpaxiust B aMOppHBIX
BEICCTBAX.

Pa3zpnen S. KosieOanus pemerku

1. KonebGanus KpHCT&J’IJIPI‘-ICCKOﬁ PCUICTKHU. YPaBHeHI/IH JABHKCHHUSA aTOMOB. HpOCTaH 1 CJIOXKHasA
OIHOMCPHBIC HECTIOYKHU aTOMOB. 3akoH AUCTICPCHUU YIIPYTUX BOJIH. AKyCTI/I‘-IeCKI/Ie N OIITUYCCKUC
kosieOanus. KBantoBanue konebanuii. ®OHOHBI. BHCKTpOH-(I)OHOHHOG B3aUMOJCHCTBUE.

Pa3zgeu 6. TenuioBbie CBONCTBA TBEPABIX TeJI

1. TerioeMKOCTh TBEPABIX TeN. PemeTounas TemIoeMKoCTb. JNEKTPOHHAs TEIJI0OEMKOCTb.
TemnepaTypHas 3aBUCUMOCTb PEIIETOYHON U 3JIEKTPOHHON TEIJIOEMKOCTH.

2. Kiaccuueckast Teopus TEIUIOEMKOCTH. 3aKOH PaBHOMEPHOTO pacHpeesieHuss DHEPruH 10
CTEeneHsIM CBOOO/IbI B KJIacCUuecKor Gusnke. [ paHUIIbI CTIpaBeITUBOCTH KJIACCUUECKOU TEOPHUH.

3. KBanroBas Teopus TemioeMkocTy 1o JitHiureiiny u Jlebaro. [lpenenbHble ciiydan BEICOKHX U
HU3KUX Temnepatyp. Temneparypa [ebast.

4. Tennooe pacuipenue TBepasIX Tel. Ero ¢pusndeckoe nmpoucxoxaeHne. AHrapMOHUYECKUE

Koje0aHusl.
5. TennonpoBOIHOCTH peIIETOYHAS U 3JIEKTpOHHAsA. 3akOoH Bunemana - @panna yist 3J1eKTpOHHOM

TCIINIOEMKOCTHU U TECIJIOMPOBOJHOCTH.

Pa3znes 7. DjieKTPOHHBbIE CBOHCTBA TBEPABIX TeJl
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1. DAEeKTPOHHBIE CBOMCTBA TBEP/BIX TEJ: OCHOBHBIE SKCIIEpUMEHTaIbHBIE (akThl. [IpoBOIMMOCTD,
apdexr Xomma, tepmoD/IC, (HOTOMPOBOIUMOCTh, ONTUYECKOE IMOTJIOMICHHUE. TPYAHOCTH
00BsICHEHHS 3TUX (PAKTOB Ha OCHOBE KJIacCHUecKo Teopuu [pyne.

2. OcHoBHBIE TPUOIKEHUSI 30HHOU TeopuH. [ pannunbie ycnoBus bopHa - Kapmana. Teopema

brnoxa. bioxoBckue pynkiuu. Kpazunmiynsc. 30061 bpuiimosna. DHepreTHYECKHUEe 30HBI.

3. bparrosckoe oTpa)keHue IEKTPOHOB NP ABMKEHUU 1O KpucTailny. [lonocarelil ciektp

SHEPTHUH.

4. TlpubnuxeHue CUIBHOCBS3aHHBIX 3JEKTPOHOB. CBSA3b IMIMPHUHBI PA3PEIICHHON 30HBI C
NEPEeKPbITHEM BOJHOBBIX (YHKIMH aToOMOB. 3akoH jgucrnepcuu. TeH3op 0OpaTHBIX
3¢ PeKTUBHBIX Macc.

5. [Ipubnuxenue mouTu CBOOOIHBIX ANEKTPOHOB. bparroBckue oTpa)keHus 3J1eKTPOHOB.

6. 3anoJHEeHNE SHEPreTHUYEeCKUX 30H 3eKTpoHamu. [loBepxnocts @epmu. [IOTHOCTH COCTOSIHUM.

Merasuisl, AUIEKTPUKYU U TOJIYIIPOBOAHUKHU. [lomyMeTasubl.

Paznen 8. MaruuTHble CBOMCTBA TBEPIABIX TeJI

1. HaMarHn4eHHOCTh U BOCHPUUMYHBOCTD. J[MaMarHeTHKH, MapaMarHeTHKH U (heppOMarHeTUKH.
3akonsl Kropu u Kiopu - Beiicca. IlapamarHerusm # jAMaMarHeTusM 3JIEKTPOHOB
IIPOBOAMMOCTH.

2. IIpupona peppomaruerusma. @a3zoBblii nepexos B peppoMarauTHoe coctosiuue. Pospb

oOMeHHOTO0 B3anmozencTBus. Touka Kiopu n BocipuuMYHBOCTh (peppoMarHeTuka.

3. ®eppomarHuTHble JOMeHbl. [IpnunHbl nossaeHus qoMeHoB. Jlomennsle rpanuisl (bioxa,

Heens).

4. Autudeppomarsetuku. MarautHas crpykrypa. Touka Heens. BocnpunMunBocTb

aHTu(eppoMaraeTukoB. PeppuMarHeTuku. MarautHas CTpykTypa (peppuMarHeTHKOB.

5. CIMHOBBIE BOJIHBI, MATHOHBI.

6. /IBM>KeHHE MarHUTHOIO MOMEHTA B IIOCTOSIHHOM M IIEPEMEHHOM MarHUTHBIX IOJISIX.
ONEeKTPOHHBIN MapaMarHUTHBIA PE30HAHC. SIIepHbIM MarHUTHBIN pPE30HAHC.

Paznen 9. OnTuyeckue 1 MATHUTOONITHYECKHE CBOMCTBA TBEPABIX TeJl

1. KommuiekcHast TuaneKTpudeckasl IpOHUIIAeMOCTh U oNTH4eckue noctossHuble. KoadduurenTs
noromeHus u otpaxenus. CootHomenust Kpamepca-Kponwura.

2. [Toryomenus cBera B MOJYNIPOBOAHUKAX (MEXK30HHOE, IPUMECHOE IOTJIOIIEHHUE, OTJIOIEHUE
CBOOOIHBIMU HOCUTENISIMH, peleTKoil). OnpeneieHre OCHOBHBIX XapaKTEPUCTHK
MOJIYTIPOBOJIHUKA U3 ONTHYECKUX HCCIIEA0BAHUN.
3. Marnuroontuueckue 3gpdpextsl (3¢ dexrsr Papaznest, Poxta u Keppa).
4. IIpOHMKHOBEHHE BBICOKOYACTOTHOTO TOJISI B MPOBOAHUK. HOopMasIbHBII 1 aHOMAIbHBIN CKUH

s dextl. TonumHa CKUH-CIIO0S.

Paznen 10. CBepxnpoBoauMocCcTh

1. CepxnpoBoauMocTh. Kputndaeckas reMiieparypa. BeicokoTeMIiepaTypHble CBEPXITPOBOIHHKH.
Oddext Meiicaepa. Kputnueckoe mosie 1 KpUTUUECKUMA TOK.

2. CBepXIIpOBOIHUKH IEPBOTr0 M BTOPOro poaa. Mix MaruuTHsle cBoiicTBa. Buxpu AGpukocosa.
I'my6uHa MPOHMKHOBEHUS] MArHUTHOTO TOJISl B 0Opasell.
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3. Dddexr Ixo3edcona.
4. KynepoBckoe criapuBanue. [[JTMHa KOTEPEHTHOCTH. DHEPreTUYEeCKas Ielb.

Pexomenagyemas urepatypa

Kuttens Y. Beenenue B pusuky TBepaoro tena. M.: Hayka, 1978.

Amkpodt H., Mepmun H. ®usuka tBepaoro tena. T. I, II. M.: Mup, 1979.

Vopr Y., Tomcon P. ®usuka tBepaoro tena. M.: Mup, 1969.

3aitman JIx. [Ipunnumns! Teopuu TBEpAoro tena. M.: Mup, 1974.

[TaBnos I1.B., XoxnoB A.®. ®uszuka tBepaoro tena. M.: Beicur. mk., 2000.
Bouncosckuit C.B. Maruetrusm. M.: Hayka, 1971.

bonu-bpyesuu B.JI., Kanamnukos C.I'. ®usuka nonynpoBoaHukoB. M.: Hayka,
1979. llmuar B.B. Beenenue B pusnky cepxnposogumoctu. ML HMO, M., 2000.

MPUMEP SK3AMEHAIIMOHHOT'O BUJIETA (3AJJAHUH YCTHOI'O
IK3AMEHA)

Bomnpoc 1. KBantoBas Teopus TemioeMKocTu o DiHITeHy u Jlebato. IlpenenbHble ciyyan BBICOKUX U
HU3KUX Temnepatyp. Temmneparypa [lebas.

Bonpoc 2. OcHOBHBIE TPUOTMKEHUS 30HHOM Teopuu. ['pannunsie ycinosus bopna - Kapmana. Teopema
bnoxa. bnoxosckue ¢pynkuun. Kazuummyibsc. 3oub1 bprmmosna. DHepreTnyeckue 30HbI.

Bomnpoc 3. CBepXIpOBOIHUKH [IEPBOTO U BTOPOTro poja. Mx MmaruutHsle cBoiicTBa. Buxpu AGpuxocosa.
I'my6uHa NPOHMKHOBEHUSI MArHUTHOTO MOJISl B 0Opasell.

OOBIYHO OIWH U3 BOIIPOCOB OTHOCHUTCS K TCME pa60T npeaAnojaracMoro pykoBOAUTCIIA aClIMpaHTa.
Bbaok S. Hayuynas cnennaiabHocTh 1.3.10 @u3uka HU3KUX TeMIepaTyp»

Pazgea 1. MeToabl NOJIy4eHUs HU3KUX TeMIlepaTyp

1. UneanpHbIi poliecc 0KMKEHHS Ta30B 1 MUHUMAaJIbHAs paboTa OKMKEHUS.

2. OXMKEeHHEe BOJIOPOJa U Teusl.

3. OxJakJaeHne myTeM oTkauku mapos “He u “He, MeTomom pacteoperus *He B “He. Oxnaxenue ¢
ucnons3oBanueM 3¢ dekra [lomepanuyka u annabaTuueckoro pasmarunyuBanus. 4. Tepmomerpust
MPU HU3KUX TEMIIepaTypax.

Paznen 2. TepmoaguHaMuKka M cTaTucTHYECKasi (PU3UKA.

1. Pacnpenenenus ['m66ca, Makcpenna, bonbimana.

2. Bropoe Hauano TepMoauHaMHUKU. TepMOInHaAMUYECKHE MTOTEHIIHAIBI, COOTHOIIIEHUS MEXKTYy MX
MIPOU3BOTHBIMH.

3. TepmoamHamuueckue GpyHKIMU UAEATHLHOTO ra3za. Teopema paBHOpACIIPEICICHHS YSHEPTUH TI0
CTEIIEHSIM CBOOO/IBI.

4. Ycnosue paBHoBecus (a3. Ypasuenue Knainepona-Knaysuyca.
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Kputnueckast Touka.
da3o0BbIe IEPEX0/Ibl BTOPOro poja. 3MeHeHne cuMMeTpuu 1 napameTp nopsaka. Ckadok
TerioeMKocTH. Kputndyeckue MHIEKCHI.

7. Pacnpenenenus boze u @epmu. TemnepaTypa BoIpOKICHUS.

8. Ilopsnok BeIMUYMHBI TEIUIOEMKOCTH BBIPOXKACHHOTO depMmu-rasa.

Pasznen 3. Cummerpusi, Kpucrauiorpagus

1. Onpenenenue CTPYKTYpbl KPUCTAIIIOB € TIOMOIIBIO PACCESIHUSI PEHTT€HOBCKUX JTy4YeH.
2. Pemetku bpaBe. O6patHas pemerka, 30Ha bpuitosHa.

3. Kpucrannuyeckue cTpyKTypbl IPOCTHIX BEILIECTB.

4. )Kunkue KpucTalibl.

Pa3znea 4. TeruioBbie CBOCTBA INIJIEKTPUKOB

1. TenmoemkocTh: 3akoH Jlebas, 3akon [rononra u I[Itu. Temnepatypa [ebas.
2. TeronpoBOAHOCTH AUAICKTPUKOB. 3aBUCHMOCTE OT TeMIIepaTypsl. Poiib mporeccoB
nepedpoca.

Pa3znes S. MarHuTHbIEC CBOMCTBA AMIJICKTPUKOB

Atom B MarHuTHOM monie. J{luamaruerusm. [lapamarnerusm. 3akon Kropu.
lNamunbsTonunan ['eiizenbepra.

MaruauroynopsiioueHHbIE BELIECTBa

®eppomarneTuku. 3akoH Kropu-Beiicca.

Antudeppomarueruku. [IpogonsHas u nonepedHasi BOCIpUUMUUBOCTE ADM.
depprMarHeTHKY.

MarueTnku B ¢l1a0BIX U CHIIBHBIX MAarHUTHBIX ITOJISIX.

CrnuHOBBIE BOHBI. 3aKOH Aucniepcuu it peppo- u anTudeppoMarHeTuka.
TeMnepaTypHasl 3aBUCUMOCTbh MAarHUTHOI'O BKJIaZa B TCIINIOEMKOCTh 1 HAMAarHH4Y€HHOCTU
dbeppomarneTrka B IpUOIMKEHUN TEOPUH CITHHOBBIX BOJIH.

10. Pesonancel. AMP, OI1P, ®DMP, AOMP. OGnacTu 4acToT pe30HAHCOB.

O 0 J o U b W N

Pa3znesn 6. HopmanbHbie MeTaLIIBI

1. Mopenb cBOOOAHBIX 3JIEKTPOHOB. DHEPIUs, UMITYJIbC, CKOPOCTb, Temneparypa ®@epmu. InoTHoCTH
COCTOSTHUI

3aKOH AMCIEPCHUH JIEKTPOHA B IEPUOINYECKOM OTEHIHAIIE.

OHEpPreTu4ecKue 30HbI.

3aKphIThIE U OTKPBITHIE TOBEPXHOCTH Depmu.

OneMeHTapHbIe (GOPMYIIBI IS TPOBOJAUMOCTH M TEIUIONPOBOAHOCTH. TeMmepaTypHas 3aBUCUMOCTh
IIPOBOAMMOCTH U TEIUIONPOBOAHOCTH METALUIOB. 3akoH Bunemana-®dpanna.

Juamarnetusm Jlannay u napamarsetusm [laymnu.

7. AHoManbHbIN ckUH-3((exT. L{UKI0TpOHHBIN pe30HaHC.

g w N

[e)}
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8. KBaHTOBBIC OCIWJIJIAAOUA MAarHUTHOTI'O MOMCHTA U COITPOTUBJICHU.

Paznen 7. CBepXnpoBOJHUKH

1. 3menenue cBOOOAHON SHEPTUH, SHTPOINH, TEIUNIOEMKOCTH TIPH IIEPEXO0JIE METALIA U3
HOPMAaJIbHOT'O COCTOSIHHS B CBEPXIPOBOJIAIIECE B MATHUTHOM II0JIE.

2. Cootnouenust BKII aist KpUTHYECKOH TEMICPATYPBL | ypepreTHYeckol menn | JIekTpoHHEil

Te
SHEPreTHYECKUH CIIEKTP BO30YKIE€HUHI B CBEPXIPOBOJAHUKE U HOPMaIbHOM MeTaiuie. CBA3b MEXIY
mupuHoi menu u He mpu T=0.

3. 3aBHCUMOCTB TEMJIOEMKOCTH U TEIUIONPOBOAHOCTH CBEPXIIPOBOJIHUKOB OT TEMIIEPATYPBI IIPH
HM3KOH TeMneparype

4. JlylnHa KOrepEeHTHOCTH M TTyOMHA TPOHUKHOBEHUS. BpIpakeHHe 5THX BEIMYMH Yepe3 INMPHHY
e, PEpMUEBCKYIO CKOPOCTh, MACCy U IJIOTHOCT 3JIEKTPOHOB. KBaHTOBaHME MATrHUTHOI'O

notoka. ddextst [xxo3edcona.
5. CeepxnpoBoanuku [ u Il pona. Kpusbsie HamaranuuBanusi. CTpyKTypa CBEpXIPOBOIHUKOB B

CMENIaHHOM cocTosinuu. Buxpu AGpuxocosa.

Pa3nea 8. I'eanii-4 u reamnii-3

1. ®azopas nuarpamma “He u *He.

2. DHepreTHyecKuii cniekTp cBepxTexydero “He u kputudeckas ckopocts Jlanaay. TemneparypHas
3aBUCUMOCTh (JOHOHHOT'O U POTOHHOI'O BKJIJa B TEIIOEMKOCTb.

3. TepmoMexanmaeckuit 3 dekT. 1-if u 2-i 3yku. Buxpu B cBepxrexyuem ‘He. 4. Depmu-

KHUJKOCTb: TEMIIEPATypa BBIPOKIEHUS, TEIJIOEMKOCTD, BA3KOCTb, TEILIONPOBOIHOCT.

Pexomenayemas iureparypa
1. Y. Kurrens. Beenenue B pusuky tBepaoro tena; uzf. 2-e, Hayka, 1978.

2. JUx. 3aiiman. [IpuHuumne!l Teopun TBepaoro tena. Mup, 1974.

3. A.A. AbpuxocoB. OcHOBHI TeopuH MeTaiioB, Hayka, 1987.

4. UM. Jludpmmi, M.A. Azbens, M.W. Karanos. DnexktponHas Teopus meramuios, Hayka, 1971.

5. JI.A. Jlannay, E.M. JIudpummu. Cratuctuueckas ¢pusuka, Hayka, 1976. KBantoBas mexanuka, Hayka,

1974. DnexTpoarHaMuKa CIUIOIIHBIX cpel, Hayka, 1982.

6. E.M. JIudum, JLIT. [TuraeBckuii. Cratuctudeckas ¢usuka, 4. I, Hayka, 1978. ®usndeckas
kuHeTnka, Hayka, 1979.

7. H. AmikpodT, H. Mepmun. @usuka tBepaoro tena. M.: Mup, 1979.

8. M.J. Ilonos. Tepmometpus u kanopumerpus. M.: U3zn. MI'Y, 1954.

9. O.B. Jloynacmaa. [TpuHuuns! 1 MeTo sl oaydeHus Temmneparyp Huwxke 1 K. M.: Mup, 1977.

10. A.C. bopoBuk-PomaHoB. JIekiiuu o HU3KOTEMIIEPATyYpPHOMY MarHETU3MY.

11. B.B. lllmunr. Beenenne B cBepxmpoBoaumocts. M.: Hayka, 1982.

12. CnpaBouHUK 10 GU3UKO-TEXHUIECKIM OCHOBaM KPHOT€HUKH. MocKkBa, DHeproaromusaar, 1985
(mox pen. M.I1. Mankoga).

13. A. Aoparam, M. lNoapaman. SiepHBIH MarHeTH3M: TOPSIOK U Oecriopsaaok Mocksa "Mup",
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1984.

14. D. Vollhardt, P. Wolfle "The Superfluid phases of Helium 3".
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