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1. OOsacTb NpUMEHEHHSI 1 HOPMATHBHBbIE CCHLIKHU

[Iporpamma  BCTYNUTENBHOTO  HCHBITaHUS CcGOpPMHpOBaHA Ha OCHOBE  (hemepasbHBIX
rOCyJIapCTBEHHBIX 00pa30BaTEe/IbHBIX CTAaHAAPTOB BHICIIET0 00pa30BaHMs IO IMPOrpaMMaM CIelHaIuTeTa
WM MarucTpaTypsbl.

2. CTpyKTypa BCTYNIMTEIBHOI0 IK3aMeHA

BerynurensHoe MCHBITAaHHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl BBICHIETO OOpa30BaHUS —
pPOrpaMMbl MOATOTOBKM HAyYHO-TIEJarOTMYECKUX KaJpoB B acnupaHtype «Dusmuka M acTpOHOMHUS» IO
HampaBieHuto 03.06.01 ®dusmka M acTpOHOMHS COCTOMT M3 JABYX 4YacTeil: OLEHKH WHIWBUIYAJIbHBIX
JOCTIKEHUH (KOHKYPC MOPT(OINO0) U OIIEHKU 3HAHUH 10 HApaBICHHOCTAM (OI0KaM), Kaxkasi U3 KOTOPBIX
COOTBETCTBYET HAYYHOW CHEIHATbHOCTH OyAyleld HaydyHO-HCCIIEIOBATEIIbCKOW paboThl (IHUCCepTaInn)
abuTypueHTa.

2.1. OneHka MHAUBUAYAJBHBIX J0CTHKeHUI. CTpyKTypa noprgosmo

06111215[ CymMMa 0aJlIOB HE MOXET IMMPEBLIIATH 40 OamnoB. bamibl Ha3HAYAKOTCS B COOTBETCTBUU C
Ta6J'II/IIICI\/'I Ipu MpE€aAOCTABJICHUHA MMOATBCPKAAOIINX JOKYMCHTOB.

Jig ydacTuss B KOHKYpPCE WHJIMBUIYaJIbHBIX JOCTH)KEHUN (MOPT(OIN0) aOUTYypUEHT MOXKET
IIPEIOCTaBUTh CIEAYIOUIUE TOKYMEHTBI:

1. Pestome (CV), BriIoHammiee CHUCOK MyOJIHKaIMii, CcBeAeHHs 00 ydacTuu B
KOH(epeHIUsIX, MIKOJIaX, UCCIIeIOBATENILCKUX MPOEKTaX, HAyYHBIX TPAHTaX, ONbITe padoTHl U T.1. Pe3tome
MOXeET ObITh COCTABJICHO HA PYCCKOM WJIM aHIJIMIICKOM SI3BIKE T10 JKEJIAaHUI0 A0UTYpUEHTA.

2. Komms mokymeHTa 00 00pa3oBaHHMM C TIEpEYHEM MPOWIECHHBIX MUCIHMIUIMH M OIEHOK IO
TUM AWCHMILTUHAM. Ecnu aOuTypueHT ele He MONYyYWIM JWIUIOM CIeIHaTucTa WIM MarucTpa,
HEOOXOIMMO TPHJIOKHUTh O(PHUIMATBHYIO KOMHIO TIOJHOTO CIHCKA YK€ TPOWICHHBIX IUCIHIUINH C
OLIEHKaMH.

3. PexomennmarenpbHOE MHCHMO OT TIOTEHIIMATBHOTO HAYYHOTO PYKOBOIUTENS TUIAHUPYEMOTO
JMCCEPTALMOHHOTO HUCCIIEIOBaHUSA, B KOTOPOM OTPaXEHO €ro COINIaCHe BBICTYNUTh HAyYHBIM
PYKOBOIUTENEM a0UTYpHUEHTA B aCIIUPAHTYpeE.

4. CoOcTBeHHBIEC HAyYHbIE MYOIUKALIUY.

5. OneIT ydacTHsi B POCCHHCKHX W MEXIYHApPOAHBIX KOH(PEPEHIHAX C YKazaHHEM
nHpOpMaluU O KOH(PEPEHIIMH U TeMBI JO0KJIa/1a, €CJIM TaKOBbIE UMEIOTCS (CHMCOK KOH(pEepeHuil B Bue
(aiina PDF co cceuikamu Ha cailThl KOH(MEPEHITNH ).

2.2. Kpurepuu ouenku noprgoauno (Makcumym 40 6aJ1510B)
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Joxaa Ha MeKIYHAPOAHOI UM BHYTPEHHeMH He OoJjiee S5 0a/10B
KOH(epeHunu

YCTHBIN TOKJIa/1 5 GaioB
CTEHIOBEIN JOKJIa] 3 damta
PexomenaareJnLbHOe MUCHLMO OT NOTEHIMAJILHOIO 20 0as10B

HAYYHOI'0 PYKOBOJMTEJISI C COIVIaCHEM Ha PYKOBOJICTBO
B aCIIHPAHType

IMyoaukanus B GpU3M4eCKOM KypHaJe, He Oosiee 15 6as10B
unaexcupyemom Web of Science nim Scopus

*KypHai 1-ro kBaptuiig no WoS unu Scopus 15 6annos
XKypHal 2-ro kBapTwiia no WoS unu Scopus 10 6annoB
XKypHai 3-ro kBapTuiia o WoS unu Scopus 3 G6amna

MunumanbHbIil 0a/u1 (HEyIOBJIETBOPHTEJIbHAS OLEHKa) 3a moprdoauo — a0 4 0aioB
BKJIIOYMTENbHO. [l y4acTusi B KOHKYpcCe MO HUTOraM OLEeHKHM WHIMBHAYAJbHBIX JHOCTH:KEHUI
Heo0X0IMMo Ha0paThL CyMMapHO He MeHee 5 0aJI10B.

2.3. Crpykrypa # 1npoueaypa IpOBeIcHUs] OLUEHKH 3HAHMH 10 HAy4YHOH
ClIecHuAJBbHOCTH
JUis TOATOTOBKM KO BTOPOW YacTH BCTYMHMTEIBHOTO MCIBITaHUS (OLIEHKE 3HAHUN MO HAayyHOU
CHeUHaTbHOCTH) aOUTYpUEHT BBIOMPAET OAMH U3 MATH OJIOKOB BONPOCOB W3 TMPEACTABIEHHOW HUXKeE
pOTrpaMMbl, COOTBETCTBYIOIIMN HAay4dHOH CHelMaIbHOCTH Oyaylled Hay4dHO-HCCIIeJOBaTeIbCKON paboThI
(muccepranun).

Onenka 3Hanuii no HampasieHHOCTSIM 01.03.02 «Actpodu3uka M 3Be3AHAsT ACTPOHOMUS,
01.04.05 «Ontuka», 01.04.09 «Pusuka HU3KHX Temmeparyp», 01.04.07 «Puznka KOHIEHCUPOBAHHOIO
COCTOSIHUS» IPOBOAUTCS B (JOPME YCTHOTO OTBETA HA BOIPOCHI HIK3aMEHAIIMOHHON KOMHUCCHUH.

B pamkax ouenuBaHus 3HaHuil 1o HampasieHHocTH 01.04.02 «Teopernueckas ¢uznka»
MIPOBOJIUTCS KOHTPOJIbHAs paboTa C MOCIEAYIOIUM H3JI0KEHUEM pe3yibTara perieHUs] MpeIoKEeHHbIX
3aJlad M OTBETOM Ha JIONOJIHUTEJIbHBIE TEOPETUUYECKHE BOINPOCHl DJK3aMEHALMOHHON KOMHUCCHH.
KonTponbHass pabora BKJIIOYaeT 3ajJayd IO MaTreMaThke, KBAaHTOBOW MeEXaHUKe, TEOpUH II0JI,
CTaTUCTUYECKOM (u3MKe. 3areM NPOUCXOTUT H3JIOKEHHE MONYyYEHHBIX IOCTYMAIOIIUM pEIIeHUN
9K3aMEHAIMOHHON KOMUCCHUH.

B xonme oOcyxeHUsl MOCTYNaromeMy MOTYT ObITh 3a/JaHbl BOIIPOCHI M3 BCEX pPa3lesioB OJOKa
IIPOrpaMMBbI [10 COOTBETCTBYIOIIEH HAIIPaBIEHHOCTH.

OueHka ypoBHsi 3HaHUi (0aJ1J1b1):
Hroroas orieHka BeIcTaBiseTcs Mo 60-0auibHOM IIKane.

Joist yyacTusi B KOHKYpCe M0 UTOraM OLleHKH 3HAHUI M0 HANPABJEHHOCTH, COOTBETCTBYIONIEH
HAYYHOIl  CHeHHAJBbHOCTH Oyaylieil HAay4YHO-HCCJIeA0BaTeJbCKOM padoThl (AUCCepPTALMHU),
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Heo0X0IMMo Ha0paTh CyMMAapHO He MeHee 25 0asioB. Ouenka 3a codecegoBanue ot 1 10 24 6a1/10B
CYUTaeTCs Heyl0BJIeTBOPUTEIbLHOI.

Kputepuu oneHuBanus

BricraBisiercst ycpeqHEHHAs OIIEHKA IO OTBETaM Ha BCE BOIPOCHI IK3aMEHAIIMOHHOW KOMHCCHU TI0
HAIPaBJICHHOCTH, YKa3aHHOH B 3asBJICHHH O MOCTYIUICHUU B aCIMPAHTYPYy M COOTBETCTBYIOLICH HAyYHOU
CIIENUAIILHOCTH OyIyIei HaydHO-UCCIIeI0OBATEIbCKON pabOThI (uccepTalun) abuTypreHTa.

Kpurepuu onenuBanus bael
OTBeT nonHbI, 0€3 3aMe4aHuil, TPOJAEMOHCTPHUPOBAHBI ITOJIHBIE 3HAHUS 46-60
OTBeT MOJIHBIN, C HE3HAYNUTEIHHBIMH 3aMEUaHUIMM 31-45
OTBET HENOJIHBIH, CYIECTBEHHBIEC 3aMEYAHMUSI 16-30
OTBeT Ha OCTaBJIEHHBIN BOIIPOC HE J1aH 0-15
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3. Conep:xanue

buaok 1. Hanpasaennocts 01.03.02 «AcTpodgu3uka v 3Be31HAsA ACTPOHOMM S
Paznen 1. O01ue BONpoChl ACTPOHOMUM, HeOeCHAsA MeXaHUKAa

1. OcHOBBI MEXaHUKH JIBHKEHHUSL.
2. 3aKOH BCEMHPHOTO TATOTEeHUs, 3aKoHbI Kerepa. 3aaua 1ByX TeJ, THITBI IBUKECHUH B 3a/1a4e 2-X Tell.

3. OmpeneneHre OCHOBHBIX TUIOCKOCTEH: TOPU30HTA, HEOSCCHOTO IKBATOPA, IKIUITUKU, TAAKTUICCKOTO
skBaropa. Cucrembl HeOecHbIX kKoopauHar. [Ipeneccus, nyranus, abeppanus (CyTodHasi U TOAUYHAs).

4, OcHOBBI MAaTEMATHYECKON CTAaTUCTUKHU. PaCHpeI[CJ'ICHI/IH HyaCCOHa, Faycca. Metonasl IIPOBECPKU I'MIIOTEC3

W OLEHKM MapamMeTpoB. MeToJ HauMEHbIIMX KBaJparoB. BbIUKCIEHHE CpPEIHEKBAIPATUUHBIX
otkioHeHui. [TepeHoc ommooK.

Paspnen 2. Ha0mogareabHbIe H JKCIIEPUMEHTAJbHbIC METOAbI aCTPOPU3UKHU

1. OnTuyeckue Teneckonbl U UX OCHOBHbIE MapaMeTpbl. OCHOBHBIE THUIIBI TEJIECKONOB (pedpaKkTopshl,
pedaexTopsl, 3epKaTbHO-IMH30BBIE CUCTEMBI, TEJIECKOIIBI C aIalITUBHOM OTNITHUKOM ). ACTPOKIMMAT.

2. Paguoreneckomnbl. OCHOBHBIE THUIIBI U TapaMeTpbl aHTeHH. IHTepdepomeTpus.

3. Meronsl BHeaTMOc(epHOHl acTpoHOMHMM. JleTeKTOpbl W ONTUKA JUIsl  yAbTPaduOJIETOBOIO U
PEHTTEHOBCKOT0 1nana3oHoB. [10mynpoBOAHUKOBEIE JETEKTOPBI.

Pazgen 3. O0mas acrpodpusuka

1. 3Be3npl: mIKana 3BE3AHBIX BEIMUYMH, POTOMETpUUECKHE CUCTeMbl. BunnMbie n abCONMOTHBIE 3BE3AHbIE
BEJIMUYMHBI. Temreparypa 3Be3/1, LIKana 3Be3AHbIX TeMmieparyp. CHeKTpbl 3Be3 U MX KiacCH(HUKAIIMS.
Juarpamma ['epummnpynra-Paccena.

2. CoOcTBeHHBbIE MABW)KEHHUS 3BE3Jl, Jy4eBble CKOPOCTH 3Be3l, HBIKeHHE COTHEYHOUW CHCTEMBI B
T'anmaktuke.

3. MieuHblii TyTh W €r0 CTpOEHWE. 3Be3IHbIC CKOIUICHHs. Mex3Be3qHas cpena. Mexk3Be3qHoe
MOIJIOIIEHUE CBETA.

4, TanakTKM M WX KIacCH(PUKALMsI, METOABl OMpPENeJCHUs PACCTOSHHWM a0 TamakTuk. KpacHoe
cmenienue. Pagnoranakruku. Kazapsl
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5. CkoruteHHs TaJlakTUK. BunuMmasi u ckpbiTas macca. [opsumii ra3 B CKOIUICHUSX TaJaKTHK. ekt
CrousieBa-3eapI0BHYA.

Pa3nea 4. CotHeuHas cucTeMa

1. Conuue (pa3mepsl, Macca, CBETUMOCTh, TeMIieparypa, crekrp). dorochepa, xpomocdepa, conHeyHast
kopoHa. ConHe4yHast akTUBHOCTb. COJIHEUHBIH BeTep.

2. 3emus kak ma”era. Atmocdepa 3emin, ee coctaB. Bepxuss armocdepa, nonocdepa, sxzochepa.

3. IToBepxHocTh U popma 3eman. MarHuTHoe nose 3eMid, JIEMEHTHl 3eMHOro MarHetusma. [lonsarue o
BHYTPEHHEM CTPOEHUU 3EMIIH.

4. IT;ma"eTsl ¥ MaJible TEIa COJTHEYHOM CUCTEMEL.
Paszaea S. Teopernueckasi acrpopusuka

1. Atromubie crekTpel. CrekTp aroma Bopopoxa, jauHuS 21 cM. CromH, ToHKas cTpykrypa. Crektp
MOJIEKYJbl  Bofopofa. BeposTHocTH miepexonoB. MonekynspHble CHEKTpbl. BparmiarenbHbie u
BpallaTeIbHO-K0Ie0aTeIbHbIE MOJIOCHI.

2. 3Be3nnbie poTtochepsl. OCHOBHBIE TOHATHS O TEOPUH H3IydeHHS (KOXPPHUIMEHTH MOTIOUICHUS U
U3IY4YEHHUs], pa3IMuHble MEXaHU3MBbI MOIVIOIIEHUS B KOHTUHYYMe). YpaBHeHHe nepeHoca. ['unoresa JI.T.P.
Anbbeno.

3. TopMO3HOE M3ITydeHUE, U3ITy4YeHHE ONTHYECKH TOHKOW M ONTHUYECKH TOJCTOH Tuia3Mbl. CHHXPOHHOE
W3JIy4YEHHUE.

4. TloHsATue O BHYTPEHHEM CTPOEHUHM 3B€3]lI U HX OHBOJIOLUUHU. BBIPOXKIEHHBIA AIIEKTPOHHBIN Ta3.
Crpoenue 3Be3/1 IMIaBHOM mocienoBaTenbHOCTH. KpacHble ruranTsl U Oenble Kapaukd. OCHOBBI TEOPHH
SBOJTIOIAH 3BE3]] C ITOCTOSHHOM MacCoil.

Pasnen 6. CniennasibHbIe BONPOCHI ACTPOPU3UKH

1. CepxHoBble U uX Kiaccuukanus. OCTaTKU BCIBIIIEK CBEPXHOBBIX. KpaOoBHIHas TyMaHHOCTb
(cTieKTp, KOMIIOHEHTbI CBEYEHHSI, OCHOBBI TEOPHUH).

2. 3Be3nHble OcTaTKu: Oenble KapiuKWU, HEUTPOHHBIE 3Be3[bl M uepHble AbIpbl. Ilynbcapel. Ilpenen
YCTOWYMBOCTH O€JIOr0 Kapiuka W HEMTpOHHOU 3Be3zbl. OmpeneseHue Macchl KOMIIAKTHOTO 0ObEKTa B
JIBOMHOM CHCTEME M0 U3MEPEHHUIO JOIIJIEPOBCKOIO CMENIEHUS CIEKTPAIbHBIX JIUHUM.

3. OCHOBBI TEOPUH AKKPELUU HA HEHTPOHHBIC 3BE3/bl U YepHbIC AbIpbl. Chepruueckn CUMMETpHYHAs U
JVCKOBAsk aKKPELU.
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4, MexaHu3Mbl PEHITCHOBCKOI'O W TaMMa-U3JIYUCHUA. CI)OpMI/IpOBaHI/Ie CIICKTPOB  KOMIIAKTHBIX
PCHTICHOBCKUX NCTOYHUKOB.

5. BHeranakTuueckue HCTOYHHKH PCHTI'CHOBCKOI'O U3JIy4YCHHUA. KocMmuueckne raMma-BCIIIICCKU.

6. OcHoBbl KocMojoruu. HabmromarenbHble OCHOBBI KOCMOJIOTHH: OJHOPOJHOCTH paclpeneieHus
MaTepuu B cambIx Oonbliux MaciiTabax; 3akoH Xa06ma. Bo3HukHOBeHHE CTPYKTyphl BceneHHOI.
Yckopennoe pacuimpenue Beenennoi. TémHas Marepust U TEMHas SHEPTHSL.

Pexomenayemasi iureparypa

. Kornonosuu 2.B., Mopo3 B.1. O6muii kypc actponomuun. M.:YPCC, 2011.

. bucnosare1ii-Koran I.C. ®u3nueckre BOpocsl TeOpUH 3Be31HOM 3Bomonu. M.: Hayka, 1989.
. Cypnun B.I". 3B€3ab1, M.: @usmariut, 2009

. 3acoB A.B., IToctHoB K.A. O6mas acrpodusuka, 3-¢ uznanue, Bek 2, 2015.

. Uepenauryk A.M., TecHble aBoiiHBIE cUCTEMBI, B 2-X ToMax, M.: ®usmariut 2013

. Co6ones B.B. Kypc Teopernueckoii acrpodusuku. M.: Hayka, 1975.

. 3enpnoBuu f.b., HoBukoB W.[] Teopus Tsrotenus u 3Bostonus 38e31. M.: Hayka, 1971.

. 3enpnoBuu f.b., HoBukos W./1. Ctpoenue u sBomtonust Becenennoii. M.: Hayka, 1975.

O 00N O UL D WN B

. 3enpaoBud . b., Paitzep F0.I1. ®usuka ynapHbIX BOJIH U BHICOKOTEMIIEPATYPHBIX (PU3HUECKUX
siBiieHnid. M.: ®uzmariaut, 2008.

10. MaptsinoB J1.51. Kypc npaktudeckoii actpodusuxu. M.: Hayka, 1977.

11. ®ynnameHTanpHble KocMuueckue uccaenonanus, T.1 Acrpodusuxa, M.: @usmariut 2014

12. Zombeck M. Handbook of Space Astronomy and Astrophysics, Cambridge University Press, 2007
13. dusuka kocMoca: Manenskas sarukinonenus. Pen. P. A. Crouses. M.: Cos. Dunukionenus, 1986.
14. knosckuit .C . 3Be3bl: uX poxACHUE, )KU3Hb U cMepTh. M.: Hayka, 1984.

15. llanupo C., Terokoncku C. YepHble AbIpbI, Oeible KapIuKU U HeUTpoHHbIE 3Be31bl. M.: Mup, 1985.
16. Jlonreiip M. Actpodusnka BEICOKHX dHEpruil. M.: Mup, 1984.

17. AxkpenmonHsle nporieccsl B actpodusuke, nox pea. H.W.1lakyper, M.: ®usmarnur 2016

18. Topoynos /1. C., PybakoB B. A. Beenenue B Teoputo panneit Becenennoii: Teopust ['opsiuero
6ounbmioro B3peiBa. M.: U3n-so JIKM/URSS, 2008.

MPUMEP DSK3AMEHALIMOHHOIO BWIETA GAJAHUI YCTHOIO
SK3AMEHA)

Bonpoc 1. 3axons! Kemiepa. /[BuxeHnue niaHer.

Bonpoc 2. TopMo3HOE U CHUXPOTpOHHOE Wu3iaydeHHEe. DOpPMUPOBAHHME CIEKTPOB KOMIIAKTHBIX
PEHTIE€HOBCKUX MCTOUYHHUKOB.



ITporpaMma BCTYNIUTEIBHOTO HCIIBITAHUS 10 CHELHAIEHOCTH OCHOBHOM 00pa30BaTebHOM IPOrpaMMEl
BBICILIETO 00pa30BaHMs — IPOrPaMMBI TOATOTOBKY HayYHO-IIEIarorMYeCKUX KaApoB B aCHUPAHTYpE 10
HanpasieHuio 03.06.01 ®usuka u acTpoOHOMUS

Bonpoc 3. Bo3nukHoBeHue cTpykTypbl Bcenennoil. YckopenHoe pacmupenue Bceenennoit. Témuas
Marcpuda u TEMHAS SHCPTIUs.
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buok 2. Hanpasiaennoctsb 01.04.02 «Teopernueckasi pusuka»

Pa3nea 1. KBanToBass MexaHHuKaA.

OcHOBHbBIE BONIPOCHI.

1.

10.

OCHOBHbIE TOJNOKEHUS KBaHTOBOM MexaHHMKH. [IpuHnmn HeomnpenenéHHOCTH. [IpuHIMN cyneprno3uLUU.
Omneparopbl. JIUCKpeTHbIA UM HENpepbIBHBIA CHEKTphl. ['amunpToHHMaH. CTalUMOHAPHBIE COCTOSHUSL.
I'eitzenbeproeekoe npencraienne. COOTHOIIEHUST HEOTIPEAENEHHOCTH.

VYpasuenue Illpenunrepa. OcHoBHBIE cBoiicTBa ypaBHeHus Llpenunrepa. OgHOMEpHOE IBUKEHUE.
OnmaomepHbIl ocumyuraTop. [ImotHOCTE MOoTOKA. KBasmkmaccuueckas BomHoBas ¢yHKnus. lIpoxoxnenue
yepes Oapbep.

MowmeHT konuuecTBa ABwxkeHUs. CoOCTBeHHbIE (PYHKIIMU M COOCTBEHHBIE 3HAUCHHS MOMEHTA KOJIMYEeCTBa
nerkeHns. YeTHocTs. CrioxxeHre MoMeHTOB. Paznoxenue Kinebmra-I opnana.

Hewxkenne B neHtpanbHoM mone. Chepuyeckue BoJHBL. PasnokeHune miockodd BONHBEL PannansHoe
ypaBHeHue Hlpenunrepa. Atom Bogopoza.

Teopuss Bo3myunieHuil. Bo3MmylieHus, He 3aBHcAIME OT BpeMeHU. llepuonnmyeckue BO3MYILEHHS.
KBasuknaccuueckas Teoprst BO3MYILICHHN.

Crun. Oneparop ciiHa. TOHKasi CTPYKTypa aTOMHBIX YPOBHEH.

ToxnectBeHHOCTh YacTull. CHMMETpHsl TP IEPECTAaHOBKE YacTHIl. BTOpHYHOE KBaHTOBaHHWE JUIs
0030H0B 1 epMroHOB. OOMEHHOE B3aUMOJIEICTBHE.

Atom. CocrosiHME IEKTPOHOB aroMa. YpoBHH 3Hepruu. CamocoriiacoBaHHOE Iojie. YpaBHeHue Tomaca-
@®epmu. ToHKast CTpyKTypa TOMHBIX ypoBHEH. Ilepuonuueckas cuctema MeHieneesa.

I[BI/I)KCHI/IG B MAarHuTHOM IIOJIC. ypaBHeHI/Ie Hlpez[I/IHrepa T ABMOKCHHA B MArHUTHOM IIOJIC. [InoTHOCTH
IIOTOKa B MAarHuTHOM IIOJIC.

CronkHoBenusi 4vactuu. OOmas Teopus. Popmyna bopa. Peszonancnoe paccesnue. CTONKHOBEHHE
TOXKAECTBEHHBIX YaCTHUIl. YIPYroe paccesHue MpU HAJMYWU HEYNPYTHX MPOIeccoB. Marpuiia paccesHusl.
®opmyna bpeitta-Burnepa.

PexoMenayemas ureparypa

1.

Jlannay JI.JI., Jludpmmu E.M. KBantoBas mexanuka. Hepenstuuctckas teopus. M., ®MJI, 2001.
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lanuukuit B.M., Kapunakos b.M., Koran B.1., 3ana4un no kBanToBoii Mexanuke. M., Hayka, 1992.

Paszgea 2. Teopust mosisi.

OcHOBHBIE BOIIPOCHI.

1.

3apsin B 2JIEKTPOMArHUTHOM IoJie. UeThIpEXMEpHBIA MOTCHIMAN TMOJIA. YPAaBHEHUS JBWKEHHUS 3apsyia B
mone, KamuOpoBowHas (TpaAWEHTHAs) WHBApHAHTHOCTH. 1€H30p  JNEKTPOMAarHWUTHOTO  TIOJIS.
[IpeoOpazoranue JlopeHna ais moss. iHBapuaHTHI OIS,

JelicTBre I 37EKTPOMArHUTHOTO TOJIA. YPaBHEHHUS 3JIEKTPOMAarHUTHOTO 1OJsA. YeThIpEXMEPHBIA BEKTOP
TOKa. YpaBHEHHE HENpEepbIBHOCTU. I[LMOTHOCTH M MOTOK »HEpruu. TeH30p sHepruu-uMmiynasca. TeHs3op
SHEPIUH-UMITYIIECA HEKTPOMArHUTHOTO TOJIS.

IloctosinHOE 3nexkTpomarHuTHOe Tmone. 3akoH Kymona. OrexkTpocTatndeckass 3SHEprus 3apsioB.
HunonbHplii MOMEHT. MynpTUNONBHBIE MOMEHTHL. CHucTeMa 3apsgoB Bo BHemHeM nojue. IloctosHHOE
MarHutHoe moine. MarautHelii MOMeHT. Teopema Jlapmopa. /[BmkeHne 3apspKeHHBIX YacTHIl B Ci1abo
HEOAHOPOAHOM MAaruvMTHOM II0JIC.

ONeKTpOMarHuTHRIE BOJHBL. BomHoBoe ypaBHeHue. Ilmockue BomHBL MoHOXpoMaTHuecKas ILIOCKas
BosiHa. CrekTpanpHOe paszioxkeHue. llomsgpu3zallMOHHBIE XapaKTEPUCTUKU H3IydeHus. Pasnoxenue
JNEKTPOCTATUYECKOTO ITOJISL.

[Tone ABWKYIIUXCS 3apsaAoB. 3anasaeiBaronue noteHnuansl. [lotenmnuans: Jluenapa-Buxepra. Usznyuenue
AIIEKTPOMAarHUTHBIX BOJH. [lone cucteMsl 3aps0B Ha NalN€KUX PACCTOSHUSAX. MyIbTUIONBHOE H3IIyYCHHUE.
Nznyuenne ObICTpOABIDKYIIETOCS 3apsna. PaccesHue cBOOOAHBIME 3apsiamMH.

Pexomenayemas aureparypa

1.

2.

Jannay JIJI., JIugmmn E.M. Teopus nosns. M., Hayka, 2003.

Tonteirun, U. H. (2002). CoBpeMeHHast 3NeKTpOAMHAMHUKA, 4acThb 1. MUKpockonudeckas Teopus. Mocksa-
Mxesck: PX]]

Pazgen 3. Crarucruyeckasi pusuka.

OcHOBHBIE BOIIPOCHI.

1.

OcCHOBHBIE TPUHIMIIBI CTATUCTUKUA. DYHKIMS pacmupenesieHus M Marpuua mioTHocTu. Cratucthdeckas
He3aBUCUMOCTh. Teopema JlnyBusuia. Pomes sHeprun. 3akoH Bo3pacTaHus SHTPONHH. MUKPOKaHOHHYECKOEe
pacmpenencaue. Pacnpenenenne [ m66ca. Paciipenenenne [ m66ca ¢ mepeMeHHBIM YUCIIOM YaCTHII.

TepmonuHaMu4eckue BelWYuHBL Temmeparypa. Pabora m konmuecTBO Temuia. TepMoaMHAMUYECKHUE
noTeHuuanel. TepMonunamuyeckue HepaBeHcTBa. [Ipunuun Jle-Illarense. Teopema Heprcra. Cuctemsl ¢
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NEPEMCHHBIM  YUCJIOM  4aCTHUII. CBO6OILHa$l OHEprusd B  pacCOpCACIICHUN T'u6o6ca. BLIBOI[
TCPMOANHAMUYCCKUX COOTHOIIICHUH.

3. TepmommHammka wuIeanbHBIX Tra3oB. Pacmpemenenne  Bomprvana.  CTONKHOBEHHE — MOJEKYI.
HepaBHoBecHBII naeanbHbli ra3. 3akoH paBHOpacnpeaeneHus. OqHOATOMHBIN HeanbHbIH ras.

4. Pacnpenencune Pepmu u bosze. BrwlpokaeHHbsld uaeanbHblil ¢Gepmu-ra3. CBoiicTBa BemlecTBa NpH
OONBIIMX TUIOTHOCTSX. BrIpokaeHHBIN 003e-ra3. Konaercarms boze-DitHmreiina. PaBHOBECHOE TEIIIOBOE

n3nydenue. @opmyna [Inanka. CBeTuMOCTh a0COMIOTHO YEPHOTO TETIA.

5. HCI/II[eaHI)HI)Ie ra3bl U KOHACHCHPOBAHHBLIC CPE/bI. DoHOHHEBIC CIIEKTPBI U TCPMOANHAMUYCCKHNE CBOICTBa
rasa. TCpMOHHHaMI/I‘IeCKHC CBOIMCTBa HECHUICAJIBHOT'O KJIIACCUYCCKOI'O ra3a.

6. PasHoBecue ¢az. ®opmyna Knaneitpona-Knaysuca. Kputnueckas touka.
7. Cuctemsl ¢ pa3nuuHbIME Yactuiiamu. [lpaBuno ¢a3. Cnadbie pacTBopbl. CMeCh UaealbHBIX ra3oB. CMech
M30TOIMOB. XHWMHUYECKHE PEaKIUU. YCIOBHE XUMHUYECKOTO PABHOBECHs. 3aKOH ACHCTBYIOIIMX MAacc.

Tennora peakiuu. TOHW3alIMOHHOE paBHOBECHE.

8. Cnabo-mempeanpHblii 003e-Ta3. Mopens boromo6oBa. Crektp Bo30OyxaeHuUA. (CBepXTeKyd4ecTb.
KBanToBbIe BUXpH.

9. Teépasie Tena. Kpucrammmueckue ctpykrypsl. IloBepxuocts @epmu. 30HHas cTpyKkTypa. KBasuuactuisl.

10. Konebanus pewérku. Teopus ynpyroctu. 3Byk B TBEpIBIX Tenax. Ilpoueccr! pacnaga u cnusiaus GOHOHOB.
Paccesinne poHoHOB Ha mpumecsx. Kunetnueckoe ypaBHeHHE 17151 QOHOHOB. TermionpoBOIHOCTb.

11. CeepxnpoBomumocTs. Kymneposckoe cniapuanue. Teopusi bapauna-Kynepa-Ilpuddepa (BKII). Teopus
JlonnonoB. Teopus I'muzOypra-Jlanmay. Tok, kanuOpoBOYHAsi WHBAPHMAHTHOCTb, KBAaHTOBAHUE MOTOKA.
CBepXIPOBOIHUKH NIEPBOT0 M BTOporo poaa. Dddekt Ixo3edcona.

12. Onykryanuu. Pacnpenenenne ['n6b6ca. dnykryanuyn 0CHOBHBIX TEPMOAWHAMUYECKHX BeIHMUuH. Dopmyra

ITyaccona. Bpemennsle ¢uykryaunun. CuUMMETpuM KHHETHUYECKHX KO3(GGHUUUEHTOB. DIyKTyallMOHHO-
JiCCUIaTUBHAS TEOpeMa.

1 3 .®Daz3oBbIc nepexoanrl  BTOPOro  poaa. Teopnﬁ J'[aH;[ay. KpI/ITI/I‘leCKI/IG HNHACKCHI. MacrrabHas
HWHBAPHUAHTHOCTD. (DJ'IyKTyaI_[I/II/I B OKpCCTHOCTHU KpHTHqCCKOfI TOYKH.

PexoMenayemas iureparypa
1. Jlanpmay JI.JI., Jludmmn E.M. Craructuyeckas ¢pusuka. U.1. M.: ®MJI, 2001.

2. Ky6o P. (1967). Craructuueckast MexaHuka. Mup.

Paznen 4. Maremaruueckue MeToabl (PU3HKH.
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OcHOBHbBIE BONIPOCHI.

1. Teopus QyHKUINI KOMIUIEKCHOTO NIEPEMEHHOTO.

2. BbluKClICHHE UHTErPAJIOB BEIUYCTAMH.

3. Pemienue ypaBHeHHH ¢ TOMONIBIO KOHTYPHBIX HHTETpaioB (Metox Jlamaca).
4. BeryucieHre aCUMIITOTHK HHTETPAJIOB.

5. Cneunansusle pynkuun (Jlexanapa, beccenst, anmunTuiyeckue, TMIEpreoMeTpUUecKue, raMMma-(OyHKIUH).

PexomeHnayemas JinTeparypa

1. JlaBpenteeB M. A., lllaGar b. B., Metoxs! Teopun (yHKIHHA KOMIUIEKCHOTO riepemenHoro, Jlans, CII,
2002.

2. Cwmmpnos B. U., Kypc Briciueit matemaruku, Jlans, CIT. 2008.

3. Beiirmen I',, Opneitn A., Boicime TpaHcieHaeHTHbIe GyHkuy, Jlans, CI1, 2001.

IMPUMEP DK3AMEHAIIMOHHOI'O BUWIETA (3agaHuii KOHTPOJIbHOI padoThl)

3amaua 1. Haiinute 3/1eKTpUUECKYIO MOSIPU3YEMOCTh aTOMa BOJIOPO/Ia, HAXOISIIETOCs B OCHOBHOM COCTOSTHUHU.

— —

3agaua 2. Maruurseii qunons 4 u snexrpuueckuii qunons  mpuHKpeneHs K TOYEUHOMY 06BEKTY 1

.o A=gcos(wt)  d=d,cos(wt) old,
KoneOmoTcest ¢ yactotoir @ 0 , 0 , @ X HarpaBiieHus: oproroHanbHbl, Ho-Yo .
Uemy paBHa cuiia (e€ cpeHee 1Mo BpEMEeHH 3HaYeHNE), HE0OX0AnMast s yJIep:KaHus B IIOKOE ATOTO 00BEKTa, €CITH
TIOJTHASI MOIITHOCTh M3TydeHus paBHa 11’ BT (MOITHOCTH reHepariy OHOTO aTOMHOTO peakTopa)?
K,=P%/Py (P
3amaya 3. Berauciuth KOHCTaHTY paBHoBecHst '~p— ' N/ N, (
N, =2N

— JABJICHHUE) PEaKIIUN JUCCOIHAIIAN

N

Monekyn azota npu 5000° K B creayromumx npearnoaokeHUsIX: KBaHT KoJeOaHUi MOIEKYIbl - 2

— 3o
PaBCH B KCJIbBUHAX PaBCH @V_ 3 ' 35 10 K , 4 MUHUMAJIbHBIM KBAHT BPAIATCIIbHOW DHECPTHUU COCTABIIACT

o —
2.84°K OHeprus AUCCOUUALIU Dy= 169. 3xran/ morw (c yu€ToM HonpaBKH Ha SHEPTUIO HYJIEBBIX

KOJ'IG6EIHPII7[). OcHoBHOE SJICKTPOHHOC COCTOAHNUEC MOJICKYIJIbI N 2 HEBBIPOXKJICHO, HO OCHOBHOE€ COCTOsSIHME aToMa

a30Ta UMECT I-IeTpréXKpaTHOC BBIPOX/ICHHUC, O6YCJ'IOBH€HHOC OJICKTPOHHBIM CITMHOM.
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_~1
3agaua 4. Iloctpouts oproHOpMHUpPOBaHHBIA Oaszuc i oneparopa lllpeaunrepa H—76x+exp (x)

onpeenéHHoro Ha npsivoit X € R
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baok 3. Hanpasiaennocts 01.04.05 «Onruka»

Paznen 1. Knaccuueckas JJICKTPOMATHUTHAsA TECOPHUS CBETA

1. Ombitel ®u3o u Maiikenscona. [IpeoOpazoBanus Jlopenua. [IpomonbHeIii 1 onepeyHbIit
s dextrr Jomnepa.

2. VYpasuenust Makcsesia. Bekrop YmoBa-IloitHTunra. BonnoBoe ypaBuenue. [1nockue u
chepuueckre BOJIHBI.

3. Uznyuyenue nunons. bivxkaee u njanbHee nojge. MarHuTo-AUIONBHOE U 3JIEKTPO-
KBa/IPYNOJIbHOE U3ITyUYCHHUE.

4. TNonspu3zanus cera. [[BoiiHoe sydenpenomiienue. [lonaspusaropel. DneKTpoonTHYECKHE
a¢ ekt Keppa u [Tokkensca. Ontudeckas akTHBHOCTb. D dekt Dapanes.

5. OtpaxeHue U MpeTOMIIEHUE CBETA HA TPaHUILIE pa3ziesia U30TPONHbBIX cpel. DopMyIbl
O®penens. [lonHoe BHyTpeHHEE oTpaxkeHue. Yron bprocrepa.

6. Onruka metamioB. CKUH-IPEKT.

7. Hucnepcust cBera. J(uanekTpuyeckas IpOHUIIAEMOCTb B Pa3HbIX 00JIACTAX CIIEKTpa.
AHomanpHas aucniepcusi. @azoBas U rpynnoBasi CKOpOCTH cBeTa. Jlucrepcus miasmsbl.

Pasznen 2. 'eoMeTpu4ecKkas ONTHKA

1. IMpunuun ®epma. BonHoBo# GpoHT U yueBas kapTuHa. [loHsTHE ONTHYECKOTO

nzobpaxxenus. [lapakcuanbHoe IpuOIMKEHHE.
2. IlpenomineHue Ha IUIOCKUX U chepruecKuX NoBepXHOCTAX. JIMH3a, mpu3Ma, TeIecKor, MUKPOCKOI.
AGeppanuu ONTHYECKUX CUCTEM.
3. I'ma3 u 3penue. @oToMeTpUUECKUE MOHATHUS U €AUHUIIBL. SIPKOCTh M OCBEHIEHHOCTh ONTHYECKOTO
M300paxKeHHUs.

Paznen 3. Unrepdepenuus u nudpakiuus cBeTa, CEKTPaJbHble MPUOOPHI

1. Murepdepennns BoaH. Knaccuueckue nHTephepeHIIMOHHBIE ONBITHI (IByX- U MHOTO-
Jy4eBble). BiusiHIe cTeneHn MOHOXPOMAaTuyHOCTH U Pa3MepOB UCTOUHUKOB Ha
UHTEPPEPEHIIMOHHYIO KapTUHY.

2. Unrepdepomerpsl AByIyueBble 1 MHOTONIyueBble. IHTepdepomerp @abpu—Ilepo u ero
pasperatonas criocooHocts. MuTepdepomerp Maiikenbcona. @ypre-crieKTpoMeTp.
MHoOroCcI0MHbIE TOKPBITHS.

3. Ilpunuun I'toitrenca-@penens (Kupxroda). 3ousr @penens. Judppakuns Opaynropepa u
®peHerns.

4. NudpaknuonHas pemérka. Jmenon MaiikenbcoHa. Pa3pernaromniast cmocoOHOCTb
CIIEKTPAJIbHBIX MPUOOPOB.

5. Tonmorpadwus.
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Pasnen 4. KBanToBasi Teopusi M3JIy4eHHsl M B3aMMOAeCTBHS CBeTA €
BeIIeCTBOM

1. Cnonrannoe uznydeHue. CKOpOCTh CIOHTAHHOTO pacmnaia. MeTacTaOuIbHBIE COCTOSTHHUS.
CrnekTp cnoHTtanHoro uznydeHus. Iddexr Homnepa u apdext ormaun.

2. TennoBoe uznyuenue. 3akonsl Kupxroda, Crepana—bonbiimana u Buna. @opmyna I[lnanka.

. UapymupoBanHoe nsnyuenue u noriouieHue. Koaddumuents: DitHmreiina. Ceuenue

MHYLIUPOBaHHBIX Nepexo10B. @opMa JIMHUU NOTJIOLIEHUS.

4. IlpaBuna or6opa A U3TYYSHHsI U MOTIOMIECHUS. DIEKTPOIUTIONBHOE MPUOIKEHHUE.
[IpaBuma orGopa 1Mo YETHOCTH U YIIIOBOMY MOMEHTY. [IpubimkeHHbIe mpaBuia oToopa
JUISL aTOMOB U MOJICKYII.

. KorepenTtHoe n3nyuenue aromHoro ancamouis. Cyneprno3uiMoHHbIE COCTOSHUS.

Maxkpockonuueckast nosisipuzanus. UHTEeHCUBHOCTD U (ha3a KOTEPEHTHOTO U3JTyUeHUSI.
Hudpakmonnas pacxonumocts. CepxusinyueHue Juke.

6. KorepentHoe Bo30yX/IeHUE IBYXypOBHEBOU cUCTeMbI. [IpubnmxeHne Bpalaromneics: BOIHBI
(pe3onancHoe npudmmwkenue). Ociwuianun Pabu. Biusaue penakcaliMOHHBIX MPOIECCOB.

7. MHuorodotouHslii pe3onanc. llItapkoBckuii caBur ypoBHeil. MHorogoronnas yactota Padwu.
burapmonunueckoe Bo30yx1eHUE.

8. VYmpyroe paccesnue csera. KombunannonHoe (pamanoBckoe) paccesiuue (KP). [Ipasuna
otOopa. AnbTepHaTuBHBIN 3anpeT. CTokcoBO U aHTUCTOKCOBO KP. Beiny)nenHnoe
paccesiHue. [ unepkoMOMHAIIMOHHOE pacCcesiHUE.

9. KopnyckynsipHble CBOWCTBA 3IEKTPOMarHUTHOro usiyueHus. ®otoaddexr u ero
oObsicHeHHe. DHeprus u uminyibe poroHa. ppext Komnrona.

[98)

W

Pa3nea 5. CtaTucTnueckass 1 KBAHTOBAs ONTHKA

1. BpemenHas 1 IpOCTPaHCTBEHHAsI KOTEPEHTHOCTh CBETOBBIX Mojeil. KoppensunoHnHbie
(YHKIMY TIEPBOTO U BBICIIUX MOPsIIKOB. KOrepeHTHOCTh MepBOT0 U BTOPOTO MOPSIKOB.
CrnexTpanbHoe npeacranienue. Teopema Bunepa—XuHuuHa.

2. Unrepdepomerpus unrencuBHocteil. OnbiT bpayna—TBucca.

3. PaznuuHble KBAHTOBBIE COCTOSIHUSI CBETOBBIX MOJIed. CBONCTBA KOTEPEHTHBIX COCTOSHUM.
DOKOBCKOE, KOTEPEHTHOE M CKaToe COCTOAHMS noisl. Pacnipenenenne boze—OuHITelHA.

4. CratucThuecKkue CBOIMCTBA Ja3epHOro u3inydeHus. 3akoH Kupxroda u nrympl KBAHTOBBIX
ycunutenen csera. KoppensiuonHas cieKTpockonusi. DPpGeKTrl IpynnupOBKU U
AHTUTPYITTUPOBKHU (POTOHOB.

5. IlyaccoHoBcKasi, CyOIyacCOHOBCKAsS U CYTEPITyacCOHOBCKasl cTaTUCTHKA (PoTOHOB. CBA3h
cTatucTuK (oToHOB U poTooTcueToB. Dopmyna Manaens ans pacnpeaenaeHus GoTooTcyé
TOB. JIpoOGOBOI IITyM.

Pa3ngesn 6. AToMHAasi CHEKTPOCKONUSA
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1. Arom Bonopona. KBanToBbie uncia. YpOBHH U CHEKTP U3JIyUYEHHUS aTOMa BOAOPO/A.
JI>MOOBCKUIA CIIBUT.

2. CnuH snektpona. [Ipunnun Ilaynu. [lepuoguyeckas cucrema snemMeHTOB MeHieneeBa u
CTPYKTYpa 3JICKTPOHHBIX 000s0ueK. BanentHocts. M3otonmueckuii 3 dekr.

3. Cucremarvka CeKTpOB MHOTORJIEKTPOHHBIX aroMoB. Onpeenenre Habopa TepMOB.
MynpTUIUIETHAS CTPYKTYpA.

4. Punbeprosckue arombl. Bomopoaomnogo0HbIe ypOBHHU.

. Tonkas ctpykrypa. CllMH U KBaIpyNOJIbHBIN MOMEHT sijipa. CBEpXTOHKasl CTPYKTYpa.

6. Dddextol 3eemana u lllrapka. ddexr [Tamena—baka. Dpdext LlTapka y Bogopoaa.

w

Paszpnes 7. MoJiekyasipHasi ClIEKTPOCKOIIMS

1. AnuaGaruueckoe npubmmkenue. [ pynmnel cummerpun Monekyn. Kimaccuduxamms
HOPMAJIbHBIX KOJIEOAHUM 110 TUIIAM CUMMETPHH.

2. IlpaBuia or6opa B KosnebaTenbHbIX crekTpax. I dekTsl anrapmonusma. Pesonanc @epmu.

3. KsanToBanwue BpaiieHnus TBEpAOTO Tena. BzaumonelicTere KojaebaHuil 1 BpaleHus
MoJieKyIbl. KoprnonncoBo pacuiernieHue.

4. KonebarenbHbIE CIIEKTPHI MOTIONIEHUS U KOMOWHAIIMOHHOTO PACCESTHUS CBETA.
BpamarenbHas cTpykTypa KojeOaTenbHbIX MOJIOoC.

5. DnekTpoHHBIE CTIEKTPHI MoJieKyll. Kiaccudukaiust 3JeKTPOHHBIX COCTOSIHUM JIBYXaTOMHBIX
monekyn. Krnaccudukaiys s1eKTpOHHBIX COCTOSHUN MHOTOATOMHBIX MOJIEKYIL.

6. DnexTpoHHO-KoJebaTenbHO-BpaliareabHble ciekTpsl. [Ipunnun @panka—Kongona. [peauc-
coluanusi.

Paszjnen 8. Onruka n cnieKTpoCcKonus TBEPAOro Tesa

1. Tunsl cs3eit B kpuctaiuiax. Cummetpus kpucramios. Teopema biaoxa. OOparHas

pem€rka. 30161 bprinttosHa.

2. ITpoBOIHUKH, U30JIATOPHI, OJYIIPOBOAHUKH. DIIEKTPOHHBIE 30HbI. [lepexoas! mox

JICHCTBHEM CBETA B UJCATBHOM KPHCTAILIE.
3. ®onoubl. Monens Jlebas. Aurapmonndeckue 3¢ dextsl. B3aumoneiicteue cBeta ¢
(OHOHHOM MMOJICUCTEMOM, TOITIOLIEHNE CBETa B MH(paKpacHO! 00JIaCTH CIEKTPA.

4. JlupnexTpudeckas U MarHUTHas BOCIPUUMYHMBOCTH. DddexTuBHoe mose. Jucnepcus
nuaIiekTpudeckor nmpoHunaemoct. Coornomenus Kpamepca-Kponura. @opmyna JlopeHTi-
Jlopennia. HopmanbHas n aHoMabHast JUCTIEpCUU. 3anpeiiéHHas 30Ha U 00J1acTh
MIPO3PaYHOCTH B AUDIIEKTPUKAX.

5. Okcuronsl Banbe—Motra u ®@penkens. [lonarue o nonspuroHax u miasmMoHax. [lonspoHsl.

6. ®oronHbie KpucTaibl. KBaHTOBBIE iMbl. KBaHTOBBIE MPOBOIOKK. KBaHTOBBIE TOUKH.

Paznen 9. MeToabl j1a3epHOM CIIEKTPOCKONUM U HEJIMHEHHOM ONTUKH
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1. Ipunnun pabotsl n1azepa. MuBepcus nacenénnoctu. Cxembl Hakauku. CBOMCTBA JIa3E€PHBIX
MTYYKOB.

2. Tumel nazepoB. Pexxumbl paboTel 1azepoB. CuHXpoHu3amus Mo, I enepanus
YIBTPAKOPOTKHUX UMITYJICOB.

3. KorepentHoe anTuctokcoBo paccesaue csera (KAPC). UeTbIpEXBOIHOBOE CMEIIICHHE.
Yenosue ¢azoBoro cuaxporm3ma. OTpakeHue OeryIiei BOJHbI OT cTosuel (oOparmieHue
BOJIHOBOTO (DpOHTA).

4. TpEéXBOIHOBOE CMEILIEHUE B HELICHTPOCUMMETPUYHBIX cpenax. ['eHepaius cyMMapHOi 1
pa3HocTHOM yacToT. ['enepanus rapmonuk. [lapamerpuueckoe paccesHue.

5. CrnekTpockomnusi CBEpXBbICOKOM YyBCTBUTEIBLHOCTH: (PIIyOpECLIEHTHAS CIIEKTPOCKOMIUS,
dbororoHn3anoHHas crekTpockonus. CrieKTPOCKONUS U I€TEeKTUPOBAHNE OJMHOYHBIX
aTOMOB U MOJIEKYI.

6. MonynsiuoHHbIE METO/IbI A0COPOILIMOHHOM CIIEKTPOCKOMUU: HHTEP(HEepOMETpHUs, YACTOTHAS
MOJYJISIIMSL, IITAPKOBCKAs CIIEKTPOCKOINSI, MArHUTHBIN pe30HaHC, MOIPU3aLUOHHAS
CHEKTpOCKomus, papageeBcKasi CIIEKTPOCKOIIHSL.

7. Metonbl nBoiiHOTO pe3oHanca. D dexT Xanine. MeToa KBaHTOBBIX OneHUil. DOTOHHOE 3XO0.

8. CyOmomiepoBcKas CIIEKTPOCKOMUS. Y3KHE PE30HAHCHI B CIIEKTPOCKOIIUY HACHIIICHUSI.
JI>mMO0BCKHiT IpOBai. Y3KUil pe30HAHC B CTOSIYCH BOJHE HA TBYX(OTOHHOM IEepexoje.

9. IlpuMeHeHHEe aTOMHBIX U MOJIEKY/ISIPHBIX MTYYKOB, OXJIXKIEHHBIX MOJICKYIISPHBIX CTPYH.
JlazepHoe oxJ1aXKJi€HUE NOHOB B JIOBYILIKAX. 3aMeIJICHUE U OXJIaKIEHUE aTOMHBIX ITyYKOB
PE30HAaHCHBIM CBETOBBIM J1aBlieHUEM. Jla3epHble TOBYILIKH /1711 aTOMOB.

10. Ilponérnoe ymupenue nunuil. Cxema Pam3u s ycrpaHeHus IpoJaETHOTO YIIUPEHUS B
MHUKPOBOJHOBOM criekTpockonuu. Moauduxamus cxembl Pam3u ans ontuyeckoii obrmactu —
METOJ] pa3HECEHHBIX JIa3epHBIX MOJIEH.

Pexomenayemasi iureparypa

O0mas pusuka

1. Cusyxun JI.B. O6mwuii kypce ¢pusuku. Ontuka. M.: Hayka, 1980.

2. Jlanac6epr I.C. Ontuka. M: ®usmatiut. 2003.

3. Tamm U.E. OcHoBsI Teopuu 3nekTpudectBa. M.: @usmarnut, 2003.

4. Oeitaman P., Jleitton P., Conac M. deitHMaHOBCKHE JIEKINH 110 GU3MKe, TT. 3, 5, 6, 8, 9.
M.: Mup, 1966.

Bopu M., Bonbd 3. OcHoBbl ontuku. M.: Hayka, 1973.

6. Payruan C.I. BBenenue B pusnueckyro ontuky. M.: JIu6poxom. 2009.

b

Teopernueckas pusznka

7. JleBnu B.I'. Kypc Teopetnueckoit ¢pusuxu, Tom 1. M.: Hayka, 1971.

8. Jlarmay JI.JI., Jludmmur E.M. Teopus nomnst. M.: ®usmariut 2016; KBanToBast MmexaHuka.
M: ®usmariut 2016; Craructuyeckas ¢puzuka. M.: @usmaraut 2013; DnekTpoarHaMUKa
crtomHbIX cpen. M.: @uzmariur 2005.

KBanrToBasi onTuka
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9. Mangens JI., Bonbd 3. OnTudeckas KOrepeHTHOCTh U KBAaHTOBAsI OINTHKA.
M.: ®uszmariut, 2000.

10. Ckammu M.O., 3y6aiipu M.C. KBanToBas ontuka. M.: ®uzmariut, 2003.

11. Jloynoun P. KBanrtoBas Teopus ceeta. M.: Mup, 1976.

CoBpeMeHHast OITHKA M CIIEKTPOCKONUS

12. demtpénep B. CoBpemenHnas na3epHas cnekrpockonusi. M.: Uatemekt, 2014.

13. len U.P. Ilpunuunel HenuHeHoM ontuky. - M.: Hayka, 1989.

14. bynkep ., Kum6emn /1., JleMuns JI. AToMHas pusnka: OCBOCHHE Uepes 3a1a4yu. -
M.: ®uszmaraurt, 2010.

15. JIeroxoB B.C., Ue6oTaes B.I1. Henunelinas nazepHas CIIeKTPOCKOIHUS CBEPXBBICOKOTO
paspemenus. M.: Hayka. 1990.

16. Knpiko J[.H. @usnueckne oCHOBBI KBaHTOBOM 31ekTpoHuKku. M.: Hayka, 1986.

17. AxmanoB C.A., KoporeeB H.11. MeTopl HETMHENHON ONTUKY B CIEKTPOCKOINH PaCCESTHUS
ceera. M.: Hayka. 1981.

18. Canex b., Teiix M. Ontuka u poTOHHKA: TPUHIUIIBI U TPUMEHEHHS, TT. 1, 2.
M.: Uurennekr, 2012.

CnekTpocKonusi aT0MOB, MOJIEKYJI U KOH/ICHCHPOBAHHBIX Cpe/

19. CobGenbman U.W. Beenenue B Teopuio aToMHBIX criekTpoB. M.: Hayka, 1977.

20. Enpsameud M.A. AtomHas u MonekyisipHas ciekrpockonus. M.: YPCC. 2001.

21. Tepubepr I'. KonebarenbHble 1 BpalaTelbHbI€ CIIEKTPhl MHOTOATOMHBIX MOJIEKYI.
M: UJI, 1949.

22. 3aiiman JIx. [IpuHnumne! Teopun TBepaoro Tena. M.: Mup, 1974.

23. HasbinoB A.C. Teopus tBepnoro tena: M.: Hayka, 1976.

Kiaaccnueckne monorpapun
24. Mannensiram JILU. JIekiiuu 1o onTuke, TEOPHUH OTHOCUTEIHFHOCTH M KBAHTOBOM MEXaHUKE.

M.: Hayka, 1972.
25. laittnep B. KBantoBast Teopus uzmydenus. UJI. M.: 1956.

HNPUMEP JK3AMEHAIIMOHHOT'O BUWIETA
GBAJAHHUU YCTHOT O DK3AMEHA)

Bonpoc 1. ®opmynsr @penens. [lonHoe BHyTpeHHEe oTpaxkeHue. Yroa bprocrepa.

Bonpoc 2. TermmoBoe uznyuyenue. 3akonsl Kupxroda, Credana—bonsiimana u Buna. ®opmyna
Tlnanxka.

Bonpoc 3. CyOnoruiepoBcKkast CIIEKTPOCKOIHUS. Y3KHE PE30HAHCHI B CIIEKTPOCKOITHH
HacbleHus. JIsMOoBCckuit poBail. Y3KHil pe30HAaHC B CTOSYEH BOJIHE Ha

TBYX(OTOHHOM TIEPEXO0/Ie

OOBIYHO OJIMH U3 BOIIPOCOB OTHOCUTCS K TeME pabOT MpernogaraeéMoro pykoBOAUTENS aCIMpaHTa.
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baok 4. Hamnpasiaennocts 01.04.07 «®@u3uka KOHJAEHCHPOBAHHOIO COCTOSTHHSD)
(pusuko-mareMaTruyecKue HAyKm)

Pasnen 1. Cuiibl CBSI3H B TBEPABIX TeJax
OcHOBHBIE BOIIPOCHI.

1. DnekTpoHHas CTPYKTypa aroMOB. XHUMHYECKash CBS3b U BaJIGHTHOCTb. T[HUIBI CHI CBS3U B
KOHJCHCUPOBAHHOM COCTOSTHUU: BaH-IE€P-BaalibCOBA CBSI3b, MOHHASI CBS3b, KOBAJICHTHAsl CBS3b,
MeTaNInYecKas CBS3b.

2. Xwumuueckas CBsS3b W OmmkHHA 1opsmok. CTpykTypa BemIecTBa ¢  HEHAIPABICHHBIM
B3auMozelicTBueM. [IpumMepbl KpUCTANTUYECKUX CTPYKTYP, OTBEYAIOIIMUX IUIOTHBIM YHAKOBKam
mapoB: npocrtas kyomueckas, OLIK, I'LIK, I'TIY, ctpykrypa tuma CsCl, Tuna NaCl, cTtpykrypa
tuna neposckuta CaTiO3.

3. OCHOBHBIC CBOWCTBa KOBaJIeHTHOW CBsi3U. CTPYKTypa BEIIECTB C KOBAJICHTHBIMU CBSI3SIMHU.
CrpykTypa BellecTB Tuma celeHa. [uOpuau3anusi aTOMHBIX oOpOWTanell B MOJIEKyJax U
kpucrauiax. CTpyKTypa THIa ainMasa u rpadura.

Paznen 2. Cummerpusi TBepAbIX TeJl

1. Kpucrannudeckue u amopdHble TBepable Tena. TpaHCIsLMOHHAas MHBApUAaHTHOCTh. basuc u
KpUCTaJLINYeCKasi CTpPyKTypa. ODineMeHTapHas sdeiika. Suelika Burnepa - 3eiitua. Pemerka
Bbpase. O003HaueHus y3/10B, HAPaBICHUH U MJI0CKOCTel B KpucTaiuie. OOpaTHas pelieTka, ee
cBoiicTBa. 30Ha bpuittosna.

2. DjeMeHThl CHUMMETPHM KpPUCTAJUIOB: IOBOPOTBHI, OTPAKEHUs, WHBEPCUs, HHBEPCHOHHbBIE
MOBOPOTBHI, TpaHCsuu. Onepanuu (Mpeodpa3zoBaHus) CHMMETPHUH.

3. DneMeHThl TeOpUHU TPYMI, TPYHIbl CUMMETpUU. Bo3MOXHBIE MOPSAIKH MOBOPOTHBIX OCEW B
Kkpuctamie. IIpocTpaHCTBEHHblE M  TOYEYHblE TPYNIbl (KPUCTAIIIMYECKUE  KJIACCHI).
Knaccudukanus pemerok bpase.

Paznen 3. lepekThI B TBEPABIX TEJAX

1. Toueunsle nedexTbl, ux oOpazoBaHue U udy3us. BakaHcum U Mexy3elbHBIE aTOMBI.
Hedexrsr @penkens u HlorTku.

2. Jluneitnsle nedexTsl. KpaeBble 1 BUHTOBBIE AUCIOKAUK. Poib AucIOKanuil B IIIacCTHYECKOM
nedhopmarnu.

Paznen 4. Iludppakuus B kpucraiax

1. Pacnpocrpanenue BOJAH B KpucTauiax. Judpakius peHTIeHOBCKUX JIy4ei, HEHTPOHOB H
3IIEKTPOHOB B KpUCTaIe. YIIPYroe 1 HEYNpyroe paccesiHue, uX 0COOEHHOCTH.

2. bporroBckue oTpakeHHS. ATOMHBIM M CTPYKTYpHBIA (akropbl. Judpakuus B aMOpQHBIX
BEIIECTBAX.
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Pasnen 5. Konedanusi pemieTku

1.

Konebanus KpUCTAITHYECKON pelieTKU. YpaBHEHHUsI IBM)KCHHsI aToMOB. [IpocTas u cioxHas
OJJHOMEpPHbIE LIETIOUKM aTOMOB. 3aKOH JUCHEPCUU YIPYIMX BOJH. AKYCTHYECKHE U
onTudeckue KojeOanus. KBanTtoBanume komeOanuit. @DOHOHBI.  DIEKTPOH-(HOHOHHOE
B3anMMOJICHCTBHE.

Paspen 6. TerioBbie CBOMCTBA TBEPABIX TeJl

1.

TennoeMkocTs TBepAbIX Ten. PemerodHas TEmIOEMKOCTb. OJIEKTPOHHAS TEIUIOEMKOCTb.
TemneparypHas 3aBUCHMOCTb PELIETOYHON U NIEKTPOHHOM TEIIOEMKOCTH.

Kiaccuueckast Teopusi TEIJIOEMKOCTH. 3aKOH PaBHOMEPHOIO PACHPENENICHUs 3HEPIHMH IO
CTENEHSM CBOOOABI B KJIACCHYECKOW (Qu3uKe. [paHHIBI CHpaBeIMBOCTH KIACCHUYECKOM
TEOPHUH.

KBanrtoBas Teopus teroeMkocTy no DifHiTelHy u Jlebato. [IpenenbHble ciaydan BBICOKUX U
HU3KUX Temneparyp. Temneparypa [lebasi.

TerutoBoe pacmmpenue TBepabIX Ten. Ero ¢usndeckoe mpoucxoxkaeHne. AHTapMOHUYECKHE
KoJ1e0aHMs.

TenaonpoBOAHOCTh pelIeTOYHAass M JJIeKTpoHHas. 3akoH Bupgemana - @panna g
IEKTPOHHOM TEIIOEMKOCTH U TEIJIONPOBOIHOCTH.

Pa3znesn 7. DiieKTpOHHBIE CBOMCTBA TBEPABIX TeJl

1.

o o

DJEeKTpOHHBIE  CBOWMCTBA TBEPABIX TEJI: OCHOBHbIE HKCHEPUMEHTAJbHBIE  (AKTHI
[IpoBonumocTs, 3ddexr Xomna, TepMoIAC, HoTONPOBOAUMOCTh, ONTHUUECKOE MOMIONIEHUE.
TpynHocT 006bsicHeHHs 3TUX (PAKTOB Ha OCHOBE KJIacCMUYEeCKOH Teopuu [pyne.

OcHoBHbIEe TpUOIMKEHHs 30HHONW TeopuH. ['pannunble ycnoBus bopha - Kapmana. Teopema
brnoxa. brioxockue pynkuuu. Kazunmmynsc. 30061 bpuiitosna. DHepreTuueckre 30Hbl.
bparroBckoe oTpakeHHE JJIEKTPOHOB IPH ABW)KEHHMU 10 Kpuctamly. [lomocarslii crekTp
SHEPTHUH.

[IpubnxkeHue CUIBLHOCBSI3aHHBIX 3J1EKTPOHOB. CBSI3p IMIMPHHBI Pa3pEIIEHHON 30HBI C
MEPEKPHITHEM BOJTHOBBIX (YHKIIMH aroMOB. 3aKOH JAuclepcud. TeH30p 0OpaTHBIX
3P PEeKTUBHBIX Macc.

[Tpubnmxenue moyTH cBOOOTHBIX ATEKTPOHOB. BparroBckue oTpaskeHust IEKTPOHOB.
3arnoNHEeHne DJHEPreTMYecKuX 30H oekTpoHamu. [loBepxHocts @epmu. IlnotHOCTH
COCTOSIHMM. MeTasl, AUIEKTPUKH U ITOTyNpoBOAHUKH. [lomymerasisl.

Paznen 8. MaruuTHble CBOMCTBA TBEPAbIX TeJ

1.

HamarauueHHOCTp M BOCHPUMMYHMBOCTh.  JlMaMarHeTWkw,  MapaMarHeTMKH U
¢deppomarneruku. 3axkoHbl Kiopu u Kropu - Beiicca. IlapamarneTusm M auaMarHeTH3M
3NIEKTPOHOB POBOAUMOCTH.



o
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[Ipupona ¢eppomarnerusma. @DazoBblii nepexos B (eppoOMarHUTHOE cocTosHuEe. Poib
obmenHoro B3aumojeicTeus. Touka Kiopu u BocnpuuM4YuBOCTh (peppOMarHeTHKa.
®eppomaruutHbele JoMeHbI. [Ipuunnbl nosBieHus aomeHoB. JlomeHHble rpanuisl (bioxa,
Heens).

AHTudeppomarneTuku. MarauTHas ~ cTpykTypa. Touka Heems. BocnpuuMyuBOCTH
aHTH(eppoMaraeTukoB. deppuMarieTuku. MarHuTHasi CTpykTypa GeppuMarHeTHKOB.
CnuHOBBIE BOJIHBI, MATHOHBI.

JIBr>KeHMEe MarHUTHOTO MOMEHTa B IIOCTOSSHHOM M TEPEMEHHOM MAarHUTHBIX MOJSX.
DJIEKTPOHHBIN apaMarHUTHBIA pe30HaHC. S IepHbIA MATHUTHBIN pE30HAHC.

Paznen 9. OnTuyeckue 1 MATHUTOONITHYECKHE CBOMCTBA TBEPABIX TeJl

1.

2.

KommnekcHass ~ audneKkTpudeckas  MPOHHUIIAEMOCTh M ONTHYECKHE  MOCTOSIHHBIE.
Koadduuuents nornouienus u orpaxenus. Coornomenus Kpamepca-Kponura.
[Tornomienus cBeTa B MOTYNPOBOAHUKAX (MEXK30HHOE, IPUMECHOE TIOIVIOMICHUE, TIOMIOICHUE
CBOOOZHBIMH  HOCHUTENSIMH,  pemieTkor). OmnpeneneHHe  OCHOBHBIX — XapaKTEPUCTHK
MOJTYTIPOBOAHUKA U3 ONTUYECKUX UCCIIETOBAHHUIA.

Marnutoontuueckue 3pdextor (3pdexter Papanes, oxra u Keppa).

[IpoHHKHOBEHHE BBICOKOYACTOTHOTO IMOJISI B MPOBOAHUK. HOpManbHBIA M aHOMANbHBIN CKUH-
addexThl. TonmmHa CKHH-CI0S.

Paznen 10. CBepXxnpoBoaumMocTh

1.

2.

3.
4.

CBepXnpoBOAMMOCTb. Kpurtnueckas TeMIeparypa. BricokoTemneparypHble
cBEpXIpOoBOIHUKH. DPPexT MelicHepa. Kputnueckoe mnosie u KpUTHUECKUM TOK.
CBepXNnpOBOAHUKYU MEPBOTO M BTOPOro pona. MIx marHuTHbIe cBoiicTBa. Buxpu AOpukocosa.
I'myOviHa NpOHUKHOBEHUS] MArHUTHOTO TOJISl B 00pasell.

Oddext [Ixo3edcona.

Kyneposckoe ciapuBanue. [[JinHa KOTEPEHTHOCTH. DHEPreTUYECKas IEb.

Pexomenayemas Jiureparypa

Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. M.: Hayka, 1978.

Amxpodt H., Mepmun H. ®usuxka tBepgoro tena. T. I, 1. M.: Mup, 1979.

VYapr Y., Tomcon P. ®uznka tBeproro tena. M.: Mup, 1969.

3aiiman J[x. [Ipuniune! Teopun tBEpAoro tena. M.: Mup, 1974.

[TaBnos I1.B., Xoxnos A.®. ®uzuka tBepaoro tena. M.: Beicu. mk., 2000.
Boncosckuit C.B. Maruetusm. M.: Hayka, 1971.

bonu-bpyesuu B.JI., Kanamnunkos C.I. ®usuka nonynposoguaukos. M.: Hayka, 1979.
HImunr B.B. Beenenue B ¢pusuky cepxmnposoaumoct. ML HMO, M., 2000.

NPUMEP DK3AMEHALMOHHOIO BHWJETA GAJAHMII YCTHOIO
YK3AMEHA)
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Bomnpoc 1. KBanToBas Teopust TeruioeMkKocTy o DiHITeHy u [lebaro. [IpenenpHbie ciydyan BHICOKUX U
HU3KUX Temneparyp. Temneparypa Jle0as.

Bomnpoc 2. OcHoBHBIE TTpHOMIKEHUS 30HHOW Teopuu. ['panuunbie ycrnoBus bopHa - Kapmana. Teopema
bnoxa. biaoxosckue dynkiuu. Kpazuumiynbsce. 30Hb1 bpuiiosHa. DHEpreTHuecKue 30HbI.

Bomnpoc 3. CBepXIIpOBOIHUKH IEPBOro U BTOporo poxa. Mx marnutHble cBoiicTBa. Buxpu AOpukocosa.
I'my6rHa NPOHMKHOBEHUSI MArHUTHOTO 110JI B 00pasel.

OOBIYHO OJIMH U3 BOIPOCOB OTHOCHUTCS K TeME paboT MPEaIoIaraeMoro pyKOBOJUTENS aCIUPaHTa.
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baok 5. Hanpasiennocts 01.04.09 «®@u3dnka HU3KUX TeMIepaTryp»

Pasnen 1. Metroabl mosty4eHusi HU3KHUX TeMIIepaTyp

1.
2.
3.

4.

W neanbHbIi IpoLiecc 0KMKEHUS Ta30B 1 MUHUMaJIbHAsl paboTa OXKHKEHHUS.

O>xuKeHHe BoA0po/ia U resusl.

OxJaxieHrne IyTeM OTKa4KH [apoB *He u *He, MeTomOM pacTBOpEHUS *He B “He. Oxmaxenue ¢
ucnosnb3oBaHueM 3pdexra [lomepanuyka u aagnadarnyeckoro pa3smMarHUuMBaHuUs.

TepmomeTpust IpU HU3KUX TEMIIEPATYPaAX.

Paszpnes 2. TepmoanHaMuKa U cTaTUCTHYeCKas Gu3HKA.

o ok

~

Pacnipenenennst ['mu66ca, Makcpenna, bonbimana.

Bropoe nayano trepmogumHamuku. TepMoarHAMUYECKHUE TOTEHIIMAIBI, COOTHOIICHUSI MEXIY UX
MIPOU3BOIHBIMU.

TepmoaumHamMuueckue GyHKIIUU HICaTHHOTO Ta3a. Teopema paBHOpaCTIpeeIICHUs YHEPTHH 110
CTETEHSIM CBOOO/IBI.

Ycnosue paBHOBecus ¢da3. YpasHenue Knaiinepona-Kiaysuyca.

Kpurtnueckas Touxa.

®da3oBbIe IEPEX0IbI BTOPOTO poja. MizMeHeHne cuMMeTpuu U rapameTp nopsiaka. Ckadox
TeroeMKocTH. Kputnueckne nHIEKCHI.

Pacnpenenenus boze n @epmu. Temneparypa BbIpOXKIECHHUS.

[Topsimok BeIMUMHBI TEINIOEMKOCTH BhIpOXkaAeHHOro depmu-rasa.

Pazjnen 3.Cummerpusi, Kpucrajiorpagpus

Onpenenenne CTPyKTYpbl KPUCTAJUIOB C TOMOLIBIO PACCESHUS PEHTTEHOBCKUX JTy4eEH.
Pemerku bpase. OOparHas pemierka, 30Ha bpuitosna.

Kpucrannmdyeckue CTpyKTypsl IPOCTBIX BEIIECTB.

Kunkue kpucTauibl.

el A

Paznen 4. TensioBbie CBOMCTBA IMIJIEKTPUKOB

1. TemnmoemxocTs: 3akoH [[ebast, 3akoH rononra u [Itu. Temneparypa [lebast.
2. TemmonmpoBOMHOCTh AMAIEKTPUKOB. 3aBHCUMOCTH OT TeMmIeparypsl. Poib mporeccos
nepedpoca.

Pazagen 5. MarauTHbie CBOMCTBA TUIEKTPUKOB

Atom B MarHuTHOM noJie. Jlnamarnerusm. [lapamaruetusm. 3akon Kropu.
['amunsronnan [eitzenbepra.

MarsauroynopsiioueHHbIE BEIIECTBA

®eppomarneruku. 3akoH Kropu-Belicca.

NS
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Antudeppomarnetuku. [IpogonapHas u monepeyHast BOCIpUUMYUBOCTE ADM.
DeppUMarHeTuKHu.

Marsetuku B ¢1a0bIX U CHJIBHBIX MAarHUTHBIX TOJISIX.

CnuHOBBIEC BOJIHBIL. 3aKOH AMCIIEPCUH st heppo- U aHTH(eppoMarHeTuKa.
TemrmieparypHasi 3aBUCUMOCTh MArHUTHOTO BKJIJIa B TEIIJIOEMKOCTh M HaMarHWYeHHOCTH
dbeppoMarHeTuka B MpuOIMKEHUN TEOPUH CITMHOBBIX BOJIH.

10. Pe3onancer. AMP, OI1P, ®DMP, AOMP. O6nact 4acTOT pE30HAHCOB.

©oNo O

Pazgen 6. HopmasibHbIe MeTaJLIIbI

1.

arwN

~No

Mopenb cBOOOIHBIX AEKTPOHOB. DHEPIUs, UMITYJIbC, CKOPOCTh, Temneparypa depmu. [InoTHOCTE
COCTOSIHUM

3aKOH JUCIEPCUM NIEKTPOHA B IEPUOAUYECKOM IIOTEHIIUAIIE.

DHEpPreTUYeCKUEe 30HBI.

3aKpbITHIE U OTKPBITHIE MOBEPXHOCTH Depmu.

OneMeHTapHbIe (OPMYIBI AJIs1 IPOBOAUMOCTH | TETUIOMPOBOAHOCTU. TeMIiepaTypHas 3aBUCIMOCTh
IIPOBOMMOCTH U TEIUIOIPOBOJHOCTH METALUIOB. 3akoH Bunemana-®dpanna.

Hunamarnetusm Jlanaay u napamarserusm [laymnu.

AHoManbHbIH cCKUH-3(dekT. LIMKIOTPOHHBIN pe30HaHC.

KBaHTOBBIE OCHMIUISILIUM MATHUTHOTO MOMEHTA U CONIPOTUBIICHMUS.

Paznen 7. CBepXnpoBOAHUKHT

1.

N3meHeHne cBOOOHON SHEPTUH, SHTPOIUH, TEIJIOEMKOCTH MPH MEPEXo/ie METaIa U3
HOPMAJIBHOTO COCTOSIHHSL B CBEPXIIPOBOASILEE B MATHUTHOM IIOJIE.

Cootnomenust BKII ans kputuueckoit Temmneparypsl T U d3HEpreTudeckou menu [J. DIeKTpOHHbIN
HHEPreTUUECKUi CIIEKTP BO30YKJCHUI B CBEPXIIPOBOTHUKE U HOPMaIbHOM MeTaie. CBA3b MEXIy
mpuHo menu u He mpu T=0.

3aBUCUMOCTb TEIUIOEMKOCTH U TETUIONPOBOJHOCTH CBEPXIIPOBOIHUKOB OT TEMIIEPATYPhI IPU
HU3KOHM TEMIIepaType

JlnHa KOTepeHTHOCTH U TITyOHMHa MPOHUKHOBEHHUS. BhIpaskeHHe 3TUX BEJTMUUH Yepe3 HIUPUHY
1ienu, GepMUEBCKYI0 CKOPOCTh, MacCy U MIIOTHOCTh 3JIEKTPOHOB. KBaHTOBaHHE MarHUTHOTO
nortoka. D¢ dextsl xo3zedcona.

CeepxmnpoBoguuki | u II pona. Kpussie HamaranunBanus. CTpyKTypa CBEpXIIPOBOJHUKOB B

CMEIIaHHOM COCTOsIHUU. Buxpu AGpukocosa.

Pasznea 8. I'eaunii-4 u reanii-3

®dazoBas quarpamMma “He u °He.

OHEpPreTU4eCcKuil CIEKTP CBEPXTEKYUETO ‘He u KpuTHuecKas ckopocTs Jlannay. TemneparypHas
3aBUCUMOCTh (JOHOHHOTO U POTOHHOI'O BKJIa/1a B TEIJIOEMKOCTb.

Tepmomexanndecknii addekr. 1-if u 2-if 3Bykn. Buxpu B cBepxTexydem ‘He.
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4, (DepMI/I'}KI/I,I[KOCTBZ TEMIIEpATypa BBIPOKACHUA, TCILNIOEMKOCTD, BA3KOCTD, TCIIJIOIIPOBOJHOCTD.
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Bomnpoc 1. TEerI0€MKOCTh JUAIEKTPHUECKUX KpUCTAIOB. Temmeparypa Jlebast.
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