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Pabouas nporpamma amcumrumHbl (MOAYJsi) paspaboTaHa B COOTBETCTBHMM C CaMOCTOSITENBHO
ycranosnenHbiM MI'Y  ob6pasosatenbhbiM crangaproMm (OC MIY) anst peanu3yemMbIX OCHOBHBIX
npoeccuoHanbHBIX 00pPa30BaTENbHBIX MPOrPAMM BbICIIErO 00Pa30BaHUs MO HAMPABIEHUIO MOANOTOBKH
03.05.02 «@ynnamenTanbHas ¥ npukiagHas puznka» B pepakuuu npukasza MI'Y Nel1780 ot 29 nexabps

2018 r.

["on (roser) npuema Ha oOyuenue: ¢ 2020

Kypc — 3, 4
cemecmpul — 6, 7
3auemmnsix eounuy — 8
axkaoemuyeckux yacos — 175, 6 m.u.
nexyuit — 105 vacos

npakmuyveckux ansamuit — 70 yacoe

Dopma npomescymounoit ammecmayuu:

3auem 6 6 cemecmpe, 5K3ameH 6 7 cemecmpe



1. Mecto aucuuniaunsl (moayJis) B ctpykrype OITIOII BO.

Hucnummmna «KBaHToBass Teopus» BXOIUT B 0a30BYr0 4acTh mpodeccroHanbHoro mukima OC
MI'Y no nampasnenuto noarotoBku 03.05.02 «DynaameHTanpHas U NpuUKiIaaHas Qu3ukay (cCrenuanu-
tet). "KBaHToBas Teopus", untaercs nocie pasnenos "Teopernueckas MmexaHuka" u "DiekTpouHaMuKa"
Kypca TeOpeTHIeCKO# (hM3HKH, TPEACTABIACT COO0I TEOPETUIECKYI0 OCHOBY JUIS MOCIEAYIONINX pasJie-
JIOB Kypca TeopeTudecko (u3uku. B HEM BBOJSTCS OCHOBHBIC MOHSTHS M METOJIbI KBAHTOBOW TEOPUH,
CIOCOOBI TEOPETUYECKOTO ONMUCAHUS, KOJMUYSCTBEHHOTO M KaYECTBEHHOTO aHAJM3a KBAHTOBBIX IPOIIEC-
COB B CHCTE€MaxX, COCTOSIIIIMX U3 OJTHOM WJIM MHOTHX YaCTHII, & TAK)KE B CUCTEMAaX C HEOIPEICIICHHBIM UITN
MEHSIFOITUMCS YUCIIOM YaCTHII.

OHa sIBJIIETCSI HHTETPUPOBAHHOM, JIOTMUECKH M COJEP>KATEIbHO-METOIUYECKH Oa3upyromencs Ha
TaKuX MpeaMeTax, U3ydaeMbIX B BBICIICH mmIKoJe, kak «Oomas gusnukay, «MaTemMaTUueCKuil aHAIN3» U
«AHarTIYeCKas TeOMETPHST M JIMHEHHAS arre0pay, «IMeTo I MaTeMaTHIeCKOH (D3UKID.

2. BxoaHble TpeOOBaHNS VIS OCBOEHUS IMCHUIIMHBI (MOLYJIsl), MPeIBAPUTEIbHbIE YCJIOBHUS
(ecs1u ecTh).

yCHeHIHoe OCBOCHHC TUCIUITIINHBI ((BBG)IGHI/IG B KBaHTOByI-O (bHSHKy», a TAKXXEC TUCHOUIIIINH U3
omoka «MareMaTnka.

3. Pe3yabTaThl 00y4yeHus M0 JUCHHUILIMHE (MOIYJII0), COOTHECEHHBIE ¢ TPeOyeMbIMH KOMIIe-
TEeHUHMAMH BBITYCKHUKOB.

[TnanupyemMbie pe3ybTaThl 00yISHUS TTO0 JUCIUIUTMHE (MOIYIIIO):

3HaTh:

- MIOHATHE COCT-Ul B KBAHTOBOM TEOPHH, JUHAM-UE IEPEMEHHBIE, JI-Thl TEOPUU MPEJICTABICHUNA;
- 3BOJIIOLIMIO BEKTOPOB COCTOSIHUM cO BpeMmeHeM, ypaBHeHue lllpenunrepa, raiizeHOeproBCKyro
(hopMy OCHOBHOTO YpaBHEHUSI, 3aKOHbBI COXpaHEHHUsI, PEJICTARIICHUE B3AHMOICHCTBIS;

- YUCTHIEC U CMEIIaHHBIE COCTOSHUS, MATPUILy IIIOTHOCTH;

- JIMHEWHBIA TAPMOHUYECKUH OCUUIIISATOD;

- 00I11yI0 TEOPHIO0 MOMEHTA, BKJIIOYasi CIIMHOBBII;

- TO/IECTBEHHOCTb YaCTHII, BTOPUYHOE KBAHTOBAHUE;

- TEOPUIO BOJOPOIOTIOJOOHOTO U MHOTOAJIEKTPOHHOTO aTOMa;

- IpUOIMKEHHBIE METOIbI KBAHTOBOI TEOPUH;

- YOPYroe paccessHue 4acTHll;

- TEOPUIO U3ITyYCHUS;

- OCHOBBI PENIITUBUCTCKON KBAaHTOBOU TEOPHUHU.

YMeTh:

- TIPUMEHATH 3HaHUS 00 OCHOBHBIX KBAaHTOBO-()M3UYECKUX MOHATUAX, KOHIICTIIUAX, TEOPHIX, 3a-
KOHOMEPHOCTSIX B OTHOIIIEHUU K KOHKPETHBIM 00BEKTaM;

- IPOBOJAUTH aHAIN3 HKCIIEPUMEHTAIIbHBIX JAHHBIX U JIEIaTh BBIBOJIbI HA X OCHOBE;

- IPOBOJUTH KOPPEKTHHIE OIIEHKH KBAHTOBBIX BEJIMYMH M PEIIaTh KBAHTOBO-(PH3UYECKHE 3ada4u
TOYHO WJIA B COOTBETCTBYIOIIEM PUOTHKEHUY;

- paboTaTh ¢ ecTeCTBEHHOHAyuyHOU (du3znueckoil) nHpopmalmen, coaepxkaimieincs B cOOOIIEHUIX
CMU, pecypcax NHTepHeTa, HAYYHO-NIOMYJSPHBIX CTAThIX: BJIAJIETh METOJAMH MTOUCKA, BBIIEIATh
CMBICTIOBYIO OCHOBY M OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH.

Bnagers:

- METOJIOM TEOPHUH BO3MYILIEHHUI B KBAHTOBOM MEXaHHUKE;
- MCTOJIOM BTOpI/I‘-IHOFO KBaHTOBAHMUAA,

- METOJaMHU TEOPUHU PACCESHUS;



- MAaTEMaTUYECKUM allllapaToM JUlsl pelIeHUs KpaeBbIX 3a1ad 1 CTallMOHAPHOTO ypaBHEHUs
[Ipeaunrepa;
- MaTEeMaTUYECKUM amlapaToM JUHEHHOW anreOpbl P pelIeHNH 3a1a4 0 KBaHTOBOI MEXaHUKe.

mMmets onbIT:
- IPUMEHEHUSI KBAHTOBO-MEXaHUYECKON MOJEIIU K PEIICHUIO 3a/1a4 B 00JIaCTU KBAHTOBOM TEOPUH.

4. ®opmar 00yueHHUs1 — KOHTAKTHBIH.

5. O0bemM aucUMIIMHBI (MOAYJs) cocTaBisieT 8 3. €., B ToM yucie 175 akaJeMHYECKUX YacosB,
OTBEJICHHBIX Ha KOHTAKTHYIO paboOTy OOydJalomIuxcs ¢ IperojaBareneM (ayauTopHas Harpyska), 113
aKaJeMUYECKUX YaCOB HA CAMOCTOSITEIIbHYIO Pab0oTy 00yUdaromuxcs.

6. Coaep:kanue AMCUUILIMHBI (MOAYJIsl), CTPYKTYPHUPOBaHHOE MO TeMaM (pa3jiejiaM) ¢ yKa-
3aHHUEM OTBCACHHOI'0O HA HUX KOJIUYECTBA aKAAEMHUYCCKHUX YaCOB U BU/1bI y‘{eﬁﬂblx 3aHATHH.

6.1. CTpykTypa IMCHHIIMHBI (MOAYJIs1) MO TeMaM (pa3aeiaM) ¢ YKa3aHHEM OTBeJIeH-
HOI'0 HA HUX KOJIHMYECTBA aKAACMHUYCCKUX YaCOB U BUAbI y‘leﬁﬂblx 3aHATHH.



HaumenoBanue
pa3jiesioB U TeM
JUCHHUIINHBI
(Mmoayas),

dopma npome-
JKYTOYHOH aTTe-

HomuHaJIbHBIE TPY103aTPATHI 00y4aI0LIErocst

KonrakTHas pabdora
(pabora BO B3anMo-
el CTBMU C Mpenojaa-
BaTeJieM)
Bujabl KOHTAKTHOM
paboThl, akageMuye-

CamocrosiTe/ibHAasI pa-
0ota o0yuaromierocs,
aKajeMHu4ecKue
Yyacel

Bcero akageMnueckKux 4acoB

dDopMa TeKyLIero KOHTPOJIs ycIe-
BaeMOCTH
(HauMEeHOBaHUE)

CTALMU O THC- CKHe YaChl
nunjanHe (Moay- o
J110) = g £
: 2« = % s
2| &S
oM =
6 cemecTp
Oo6mue nonoxke- | Kon- Pemenue 22 50 -
HUs KBAaHTOBOM cynpTa- | 3a;ay, 11
TEOPUU nuu, 17
Hekotopsie mpu- | Kon- Pemenue 24 55 -
JIOKEHHS KBaHTO- | CylmbTa- | 3amad, 13
BOU TEOpHHU v, 18
O6mras Teopus Kon- Pemenne 22 50 -
MOMEHTOB cynpTa- | 3amad, 11
mun, 17
[TpubmmxkeHHbIe Kon- Pemenne 22 50 KonTtponbHas
METOIEI KBAaHTO- CyJibTa- 3amaq, 11 paborta
BOU TEOpHUH mun, 17
7 cemecTp
OcHoBrl pensatu- | Kon- Pemenne 24 55 -
BHCTCKOHM KBaHTO- | CyabTa- | 3amad, 13
BOU TEOPHH vy, 18
OcHOBHI T€OpUHU Kon- Pemenne 22 50 KontponbHas
MHOTHX YaCTHI] cyiabTa- | 3amad, 11 pabota
uu, 17
[pyrue Buael ca- - - - - -
MOCTOSATEIBHOU
paboThl (IpH
HaJIU4MH): HAPH-
Mep,
KypcoBast paboTa,
TBOpUeckas pabo-
Ta (3cce)
104 70 136 310
IIpomexyrouHas 14 14
aTTecTarus (3a-
uem u IK3AMeH)
Hroro 324




6.2. Conep:xanue pa3jiesioB (TeM) TUCHUTINHBI.

No /i ‘ HaumenoBanue pa3zzenoB (TeM) AUCHMUILIAHbI ‘ Cojniepkanue pa3aesioB (TeM) TUCHUILINH
Jleknun
1. Tema 1. [TonsiTue coctosiHuil. BEKTOpBI U COBEK-

TOPBI COCTOSIHUM, IIPOCTPAHCTBO [ Mib-
Oepra. YciaoBue HOpMUPOBKH. Paznosxe-
HUE BEKTOPOB COCTOSIHUI 110 Oa3UCHBIM
BEKTOpaM, (pu3ndecKkuii CMbICT KOAPHH-
LMEHTOB pa3zioxenus. [IpuHnun cynep-
MIO3ULIMM COCTOSTHUM.

[ToHsiTHE TUHAMUYECKUX TTEPEMEHHBIX.
OmnepaTopsl Kak HabIIO1aeMbIE U UX
cBoiictBa. COOCTBEHHBIE 3HAYEHUS U COO-
CTBEHHBIE BEKTOpHI HabmogaeMbIx. [uc-
KPETHBIN U HEMPEPBIBHBIN CIIEKTp cOO-
CTBEHHBIX 3HAYEHUH, UX (pU3NUecKasi UH-
teprpertarnus. CBOHCTBa COOCTBEHHBIX
BEKTOPOB, UX IMOJIHOTA; Pa3JIOKEHNE BEK-
TOPOB COCTOSIHUM 1O crcTeMe cOOCTBEH-
HBIX BEKTOPOB HabOII01aeMOH, (hr3mye-
CKUI CMBICT KOA(PPUIIUEHTOB pa3ioxe-
HUS1; HOPMUPOBKA COOCTBEHHBIX BEKTOPOB
B CIIy4asX JUCKPETHOTO U HENPEPBIBHOTO
crnekrpa. [lonstue o noaHoM Habope
HaOmronaemblx.  CpenHue 3HaYCHUS
¢usndeckux BenuuuH. COOTHOLICHHUE He-
OTIPEIEIIEHHOCTH U1 HEKOMMYTUPYIO-
mUX HabmogaeMelx. M3mepenue ¢puznuye-
CKUX BEJINYMH, IOHATUE UIEAIBHOIO U3-
MEpPEHUS.

DJIEeMEHTBI TEOPUH MPEICTABICHUM.
KoopaunatHoe, UMITyJIbCHOE U MaTpU4-
HOE IIPE/ICTABICHUE BEKTOPOB COCTOSHUN
u HaOmonaembIx. Ilepexon ot ogHOTO
IIPEJICTABJICHUs K IPYrOMY KaK pe3ysbTaT
YHUTApHOTO NpeoOpa3oBanus. BoaHoBas
¢byHnkuus. BepostHocTHas uHTEpHpeTa-
111 BOJJTHOBOM (DYHKLIMU; IPUHIIUII TPU-
YUHHOCTH.

M3MeHeHne BEKTOPOB COCTOSIHUM CO
BpeMeHeM.OCHOBHO€E YpaBHEHHE KBAHTO-
Boil Teopun. Oneparop ["amunerona. He-
PENATUBUCTCKOE MPUOIMKEHNE, YpaBHe-
Hue llpenunrepa. JIuckpeTHsIil U HEnpe-
PBIBHBIN CHIEKTPbI. CTallMOHAPHBIE COCTO-
SAHUS. YpaBHEHHE HENIPEPBIBHOCTH, HOP-
MHUPOBKa.

['eiizenOepronckast popmMa OCHOBHOTO
ypaBHeHus. CkoOxu Ilyaccona. 3akoHbl
U3MEPEHUs U COXpaHEHUs (PU3NUECKUX
BEJIMYMH; CBA3b UHTErPAJIOB IBUYKEHUS C
cuMMeTpueit cucreM. KBaHTOBBIN aHanmor
TEOPEMBI BUpHaJa.




[IpencraBnenue B3auMoICHCTBUS. S-
MaTpuyHasi GOPMyITUPOBKA KBAHTOBOU
TEOPHUH; BEPOSTHOCTD MEPEXOJA CUCTEMBI
W3 HA4aJIbHOT'O B 3aJJaHHOEC KOHEUYHOE CO-
CTOSIHHE.

YucTele 1 cMeNTaHHbIe COCTOIHUSA. [ToHs-
THE YUCTOTO COCTOsIHUA. MI3MepeHue u
PEeayKIUsl UCXOIHOTO cocTosiHusA. CMe-
LIAHHBIE COCTOSIHUS, TIOHATHE O MATPHULIE
TUIOTHOCTH; BEIYHCIICHUE (PHU3UICCKHX BE-
JIMYMH C MOMOIIBK MATPULIbI INIOTHOCTH.

CooTHonleHre KBAHTOBOM M KJIacCUYe-
ckoii Teopun. Teopembl DpeHdecra.
IIpuHIAIT COOTBETCTBUA.

Tema 2.

JInHelHbI rapMOHUYECKUI O CLIUILIA-
TOp B KOOPJWHATHOM, UMITYJLCHOM HM Mart-
PUYHOM TIPEJICTABICHUSIX W B TIPEICTABIIC-
HUU quCell 3aT0JIHCHUS.

JIBUKEHHE DJIEKTPOHOB B TIEPHOTUICCKOM
noyie. 30HHAs CTPYKTypa SHEPreTHYECKOTO
CHEKTpA.

OO0miast Teopusi IBWKCHHS B IEHTPAITBHO-
CUMMETPUYHOM TI0Jie; COOCTBEHHbIE 3Haue-
HUSA U COOCTBEHHBIE (DYHKIIMHM YTIIOBOTO MO-
MEHTa. 3ajaya AByX Tel. Teopust BOgopo10-
MoJ00HOTO aroMa (C Y4ETOM JBHMKCHHS SiI-
pa); MaTpuila IIOTHOCTH; TPUOJIMIKEHNE He-
MOJIB>KHOTO A7Ipa. DHEPreTUYECKUM CIIEKTP
1 cOOCTBEHHBIC (DYHKIIMH aTOMa.

Tema 3.

BousiHoBbI€ cBoiicTBa yactull. ONBITHI
HeBuccona-/xepmepa u TomcoHna. BosHbl
ne-bpoits. BosnoBoit maker. dazoBas u
rpymnmnoBas CKopocTh BOJIH ae-bpoinsa. Co-
OTHONICHHSI HEOTIPEIeIEHHOCTH.

Tema 4.

CoOcTBeHHbIE 3HAUEHHSI U COOCTBEH-
HbI€ BEKTOpbl MOMEHTOB. CIIMH 3JEKTPOHA,
COOCTBEHHbIE BEKTOpBI OIlepaTopa CIIMHA.
Ypasuenue llaymnu, csorictBa marpur Ilay-
.
BekropHoe cnoxeHue ckopoctei, Kodd-
¢unmentsl  KneOma-I'opnana. I[Hapossie
CIIMHOPBI.

Tema 5.

KBa3ukiaccuueckoe mpuOmmke-
nue. Merox BBK. Tynnenvnbiii 3¢ddexr.
Teopust BO3MYIIEHUNA AT CTallMOHAPHBIX
3a[a4 C JUCKPETHBIM CHEKTPOM (TIpH OTCYT-
CTBHUM U HAJIWYUM BBIPOKJCHUA); TIEPBOE U
BTOpoe mnpubmmwkenus. Oddexr [rapka.
Teopus BO3MYIIEHUIA NPU HATUYUU OJIM3KHX
YPOBHEM.
Bapuaunonnsiit METOJI Putna.
HecraunonapHass Teopuss BO3MYILEHHUI;
a7nabaTH4eckoe W BHE3AITHOE BKIIIOYCHHE




BOo3MyllleHUsA. [IOTHOCTE uYMcia KOHEYHBIX
COCTOSIHUI U BEPOSITHOCTh IIEPEX0/ia B €/1U-
HUILy BPEMEHM I10J JEHCTBHEM IEpHOAMYE-
CKOTro BO3MyIleHHUdA. [IpuHUun neranpHOro
paBHOBECHSI. DeHOMEHOJIOTHYECKasl TEO-
pusi u3nydeHus. VHTEHCHBHOCTb BBIHYX-
JIEHHOTO W CIOHTaHHOI'O H3JIy4YeHHUS B JU-
noibHOM mpubmmwkeHuu. [lpaBuna otdopa.
[Tonsatue 00 W3MyYEHUH BBICUINX MYJIBTH-
IIOJIbHOCTEM.

VYuopyroe paccesnue uvactul. CedeHue
paccestHisl B 1epBOM OOPHOBCKOM MpHOIH-
JKEHUH, YCIIOBUE €ro mpuMeHuMocTH. Pop-
MyJa Pezepdopna.

Meroa napuuanbHbIX BOJIH. OnTHyeckas
teopema. dazoBwiii ananuz. [lepexon k Oop-
HOBCKOMY MpUOIMKeHUt0. S- U T- MaTpuIibl
paccesHuda. Teopema JIlunnmana- [lIBunHrepa.
ITpocreiinme rpaduxu delinmana.

Tema 6.

OrpaHM4eHHOCTh HEPEISATUBUCT-
CKOM KBAaHTOBOW TEOpUHU, HEOOXOAUMOCTh
ydera pensiTUBUCTCKUX 3 dexToB. YpaBHe-
nue Kieitna-®oka-I'opmona (K®I') u ero
MIPUMEHUMOCTh K ONMCAHUIO YACTHUI] C HYyJIe-
BbIM cNMHOM. IlonoxkurenpHO- M OTpHUa-
TEJIBbHO-4aCTOTHhIE penieHus. [lnoTHoCTh
3apsAla U TOKa, YCIOBHE HOPMHUPOBKH; 4Ya-
CTULIBI U aHTHUYacTulbl. YpaBHeHue KOOI B
3JEKTPOMAarHUTHOM  IOJI€, JBY3HAYHOCTb
IJIOTHOCTHU 3apsna.
VYpaBuenue [dupaka. YpaBuenue Jlupaka
B TaMHJIBTOHOBOI U KOBapHaHTHOH (popmax,
€ro MPUMEHUMOCTb K ONHUCAHHUIO YACTHUIL[ CO
CIIMHOM T0JIoBMHA. Marpuusl J(upaka u ux
CBOWCTBA. YPpaBHEHUE HENPEPBIBHOCTU U
HOPMHUpPOBKa BoJHOBOW (yHkiuu. KoBapu-
AHTHOCTbh ypaBHEHMS J[Mpaka OTHOCHUTEIBHO
MIPOCTPAHCTBEHHO- BPEMEHHBIX BpallleHUN U
P, T, C - mpeoOpa3oBanuii, (u3ndeckue
cienctBus. TeH30pHas pa3MEPHOCTb MaTpPHI]
Hupaka. BBeneHue pa3HbIX TUIOB B3aUMO-
JIEHCTBUS YacTull (CKaJlspHOTO, TICEBJOCKa-
JSIPHOTO, BEKTOPHOTO u T.J.).
Vri1oBoi, cOOCTBEHHBIH U IOJHBIH Me-
XaHUYECKUNM MOMEHT B Teopuu Jupaka. Pe-
HIeHne ypaBHeHus Jlupaka ams cBOOOIHBIX
YacTHI], MpEJCKa3aHUE TO3UTPOHOB; MOHS-
THEe 00 DIEKTPOH-MO3UTPOHHOM BaKyyMe.
B03MOXXHOCTh POKJIEHUS AJNEKTPOH- MO3HU-
TPOHHBIX TMap SJEKTPUUECKUM TojieM (Ha
OCHOBE TYHHEJIBHOTO adpdexra).
[IpeoOpazoBanue  Donnu-Bycaiizena,
OJIHOYACTUYHOE MpUOImKeHue, "apoxanue"
[IIpenunrepa.




KBazuknaccuueckoe npUOIHKCHHE
ypaBHeHUs [lupaka BO BHEIIHEM 3IIEKTPO-
MarHuTHOM II0JIe; CHHH-OpOHMTAaNIbHASA, KOH-
TaKTHasi ¥ PENIATUBUCTCKAs TIONIPABKH; Iepe-
xox K ypaBHeHuto [laynu. ToHkas cTpykTy-
pa dHepreTUYeckuX ypoBHEH aroma BOJOPO-
na. JIamOoBckuii caBur ypoBHell (1o Benb-
ToHY). CBepxToHKas cTpykTypa. Hopmaib-
HBIN 1 aHOMaJbHBIN 3¢ dekT 3eeMana.

Tema 7.

ToxnectBeHnbie 4YacTtuilbl. OCHOBHOE
ypaBHEHHUE JUIsI CUCTEMBI 4YacTuil. ToXje-
CTBEHHBIC YaCTHUIIbl, CAMMETPHUYHbBIE U aHTHU-
CUMMeTpUYHbIe cocTosiHus. [Ipubnmkenue
HEB3aMMOJECHCTBYIOMMX YacTull. [IpuHumn
[Taynu, mpuHIMI HEPAZTUYUMOCTH TOXK/Ie-
CTBEHHBIX YaCTHII.

O6menHble 3((EKTbl NpU  pacCcesTHUU
TOXJIECTBEHHBIX YaCTUI[ CO CIIMHOM HOJIb U
MOJIOBUHA.

Teopust IByXdJIEKTPOHHBIX aTOMOB, Tapa- u
OpTO-COCTOSIHUSA,  OOMeHHble  3((EKTHI.
MHOTO7IEKTPOHHBIE aTOMBI, METOJ XapTpH-
®oka. CTpoeHHE CIIOKHBIX aTOMOB, CUCTEMA
3JIEMEHTOB Meuneneesa.
Cratuctuueckuii  Meron Tomaca-Depmu.

Teopus mpocteimux Momuekyn. ['erepo-
Y TOMEOTOJISIPHBIE MOJIEKYJIbl. Bal€HTHOCTS.
Hon monekynsl Bogopoaa (aaumabatuyeckoe
npubmkenue). Mosiekyna BoJ10poJa, CHIIbI
Ban nep Baambca. Monekynbl ¢ "B030yk-
NEeHHBIMA" aTOMaMHU.

BropuuHoe kBaHTOBaHue. Bropuunoe
KBaHTOBaHUE B ciydae 6030HOB. Bropuunoe
KBaHTOBaHUE B ciydae pepmMuoHoB. Omnepa-
top ['amuiabTOHA B MpenCTaBI€HUH BTOPHUY-
HOTO KBAHTOBAHHUS, HECOXpPAHEHHE 4YHUCIa
YacTUI] B 33JaHHOM COCTOSIHUM IPH BKIIIO-
YEeHUU B3aUMOJCICTBUSI.

BropuuHoe KkBaHTOBaHHWE CBOOOJHOTO
ANIEKTPOMArHUTHOTO Mo, poToHsl. Onepa-
TOopbl ['amMmIbTOHA, UMMYyJIbCa U COOCTBEH-
HOTO MOMEHTA B MPEACTABICHUN BTOPHUYHO-
ro KBaHTOBaHUS. BeposATHOCTH MepexonioB
BO BTOPUYHO-KBAaHTOBAaHHOM 3JIEKTpOMAr-
HUTHOM T0Jie. THTEHCUBHOCTH MOTJIOIEHUS
U U3Ny4eHHus (POTOHOB (B TUMOIBLHOM TpPHU-
OJIMDKCHHH ).

[Tpocreiimue rpaduku deiiHmana U pac-
YeT TMPEJCTaBIAEMbIX HWMHU  IPOIECCOB.

Konebanus B TBepAOM Tes1€, (POHOHBI.

CeMuHapsl

1.

IloHsiTHE COCTOSTHMIA.

BekTopsl U COBEKTOPBI COCTOSIHUH, IIPO-
cTpaHcTBO ['mnbbepra. YcnoBue HOpMHU-
poBKU. Pa3nokeHne BEKTOPOB COCTOSHUI




1o Oa3MCHBIM BEKTOpaM, (pr3nyecKuii
CMBICIT KO3(PPHUIIMEHTOB PA3I0KCHHSL.
[IpuHUUI CynIepIIO3UIIUI COCTOSHUM.

IlonsiTHE TMHAMHUYECKHX NnmepeEMEHHDbIX.

Omneparopsl Kak HaOIIOMaeMbIe U UX
cBoiictBa. CoOCTBEHHbIE 3HAu€HUs U COO-
CTBEHHBIC BEKTOpHI HaOmromaeMbIx. Jluc-
KPETHBI M HENPEPBIBHBIN CIIEKTP COOCTBEH-
HBIX 3HAUCHUH, X QU3HUECKas HHTEPIpeTa-
nusa. CBoicTBa COOCTBEHHBIX BEKTOPOB, UX
MI0JIHOTA; PA3JI0KEHHE BEKTOPOB COCTOSHUMN
MO0 CUCTEME COOCTBEHHBIX BEKTOPOB HAOIIIO-
JaeMoM, pu3nyeckuil cMbIici Ko3(dduimen-
TOB Pa3JIOKEHUsT; HOPMUPOBKA COOCTBEHHBIX
BEKTOPOB B CIIy4asix JUCKPETHOTO M HEmpe-
PBIBHOTO CIIEKTpA.

Ilousitue o mosaHom HaOope Had.I0ae-
MBbIX.

Cpennue 3HavYeHUS (PU3UYECKUX Be-
auanH. COOTHOIIIEHHWE HEONPeaeIeHHOCTH
JUIST  HEKOMMYTHPYIOIIUX  HaOJI0/1aeMBbIX.
N3mepenne ¢uznuecknx BETUYWH, TIOHITHE
WJICATHHOTO U3MEPEHUS.

DJIeMEeHTBI TEOPUH TNPeICTABJICHHU.

KoopannatHoe, MMITylIbCHOE W MaT-
PUYHOE TIPEJICTABIICHHE BEKTOPOB COCTOSI-
Huid u Habmomaembix.Ilepexon ot omHOTO
MIPE/ICTABJICHUS] K JIPYroMy Kak pe3yabTaT
YHUTapHOTO TpeoOpazoBanus. BomHoBas
byHakua. BeposTHOCTHas WHTEpHpeTanus
BOJTHOBOW (DYHKIIMH; TIPUHIIUAII MPUIUHHO-
CTH.

HN3MeHeHHe BEKTOPOB COCTOSIHMH €O Bpe-
MeHeM.

OCHOBHOE  ypaBHEHHE KBaHTOBOM
teopun. Oneparop ['amunbTona. Hepensitu-
BUCTCKOE Mpubmmkenue, ypaBHenue Illpe-
nuHrepa. JIMckpeTHbIi M HENmpepbIBHBIN
cnekTpbl. CTallMOHapHBIE COCTOSIHUS. YpaB-
HEHUE HENPEPHIBHOCTH, HOPMUPOBKA.

I'eiizenOeprosckas OCHOBHOI'O

YPaBHEHMSI.

¢dopma

Cko0Oku Ilyaccona. 3akoHbl H3Mepe-
HUSL U COXpaHEHUs (PU3MUYECKUX BEJIUYUH;
CBSI3b MHTETPAJIOB JBMKEHUS C CUMMETpHEH
cucteM. KBaHTOBBII aHAJIOT TEOPEMbI BUPH-
aJa.

IIpencraByieHne B3aUMO/1eiiCTBHSI.

S-matpuyHas (GOpMyIUPOBKAa KBAHTOBOM
TEOPHUU; BEPOSITHOCTD MEPEX0/a CUCTEMBI U3
Ha4yaJIbHOTO B 33JaHHOE€ KOHEYHOE COCTOS-
HUE.

YucThle M cMEIIAHHBbIE COCTOSTHHUSL.

[Tonsatue uyncroro cocrosHusa. M3me-
peHuc m peAyKnus HUCXOAHOI'O0 COCTOSIHHA.
CMenaHHbIC COCTOsAHUS, TMOHATHUEC O MaTpHU-
Oc¢ INNIOTHOCTH, BBIYHCIICHHC (I)I/IBI/I‘-ICCKI/IX
BCJIMYHH C IIOMOIIBIO MATPHUIILI IIJIOTHOCTH.

JIMHEeHHBIA rapMOHUYECKUH OCHULIATOP.

OCLII/IJ'IJISITOp B KOOpJAWHATHOM, HM-
MMYyJIbCHOM W MAaTPpUYHOM IIPCACTABIICHUAX U
B IPpCACTABJICHUN YUCCJI 3aIIOJTHCHUSL.

10.

OO0masi Teopusi IBMKEHUS B LEHTPAJIbHO-
CHMMETPHUYHOM MOJIe.

CoOCTBEHHBIE 3HAYEHUS U COOCTBEH-
HbIe (DYHKITUHM YTIIOBOTO MOMEHTA.




11. CoOcTBeHHbIe 3HaYeHMs] W coOcTBeHHbIe | CIIMH 3JIEKTpOHA, COOCTBEHHBIE BEKTOPHI

BEKTOPbI MOMCHTOB.
orecparopa CrMHa.

7. ®oupa oueHouyHbIX cpeactB (POC) s oneHMBaHUS Pe3yJbTATOB O00y4YeHHs] MO AUCIH-
IJIMHEe (MOAYJII0).

7.1. TunoBble KOHTPOJIbHBIE 32JAHUS] WJIN MHbIE MAaTEPHAJIbI JIsl IPOBEJAeHHUS TeKY-
1Ier0 KOHTPOJIsl YCIIeBaeMOCTH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS IYTEM CaMOCTOSTEIBHOTO PEIICHUs 3ajad
JIOMAIITHUX KOHTPOJIBHBIX PabOT M CaMOCTOSITETbHOM pa3paboTKU CTyJeHTOM pedepara Ha BHIOpaHHYIO
TEMY U €ro MmyOJIMYHOM 3aIIuThl. YKa3aHHbIE paOOThI BHIMOJHAIOTCA B CBOOOIHOE OT 00s3aTENbHBIX yuel-
HBIX 3aHATHHN BpeMs (BO BHEAYJUTOPHOE BpeMsI) MO/1 PyKOBOJICTBOM IIPETOIaBaTeIs.

ITo nToram ocBOEHHUS AUCUUIUIMHBI IPOBOAUTCS MPOMEKYTOUHAS aTTECTAlUs: 3a4eT B 6 cemecTpe
1 2K3aMeH B 7 cemectpe. st ycremHon ciayu 3adera, He0OX0AMMO YMETh PellaTh 3aJa4 Ha paccMart-
puBaeMble B paMKax Kypca Tembl. [1o pe3ynbrataM yCTHOTO SK3aMeHa yJallluics MOoJydaeT OLIEHKY «OT-
JUYHO», «XOPOIIO», «YAOBIETBOPUTEIHHO» WIIN «HEYIOBIETBOPUTEIILHOM.

[IpumepHas TemMatuka pedeparon:
1). MaTpulia mIIOTHOCTH U €€ CBOMCTBa.
2). TloBpImaroniye 1 TOHMKAIOIINE OTIePaTOPHI.
3). CTpyKTypa SHEPTeTUUECKUX YPOBHEH YHEPTUU aTOMa.
4). KBaHTOBaHME JIEKTPOMArHUTHOTO TTOJIS.
5). JIBnkeHue B MarHuTHOM TIOJI€.
6). Bapuanmonnsrii npuanun boromro6oga.
7). Yrpyroe u HEynpyroe paccessHue 4acTHIl.
8). lnarpammer Deitamana.
9). DIEeKTPOH-TIO3UTPOHHBIN BaKyyM.
10). MeTtox camocoriiacoBaHHOTO T10Ji1 XapTpu-Poka B MOJICKYIIPHOM MOACITUPOBAHUH.
11). OOMeHHas sHEPTHSL.
12). Bropu4yHoe KBaHTOBaHUE.
13). PaccesiHue cBeTa aTOMOM.
14). IHTeHCUBHOCTH W3ITyYEHUS U MOTJIOIIECHUS CBETa ATOMOM.

7.2 TunoBble KOHTPOJIbHbIE 3aJaHUsI WM WHbIe MaTepHaJbl JJIsi MPOBeIeHUsI TPo-
MEKYTOYHOM aTTeCTaAlMH.

- U1 9K3aMeHa
Bormpocsl k 3x3aMeny:
. I'elizenOeprosckas popmMa OCHOBHOTO YpaBHEHUS! KBAHTOBOM T€OPHH; MHTETpalIbl JBMKEHHUS.
[TpencraBnenue B3auMoieicTBUSA; S- MaTpuyHas (OpMyIMPOBKA KBAHTOBOM TEOpUH.
. Hucrele n cMemmansble cocTosiHusA. [IoHATHE O MaTpHIle IIIOTHOCTH U €€ CBOMCTBA.
. JInHeHbII rapMOHUYECKHI OCUMIIIATOP B MPEACT-HUU MOBBIIIAIOIINX U MOHIKAIOIIUX ONIEpaTOPOB.
. 3aaua IByX Tell; BOJIOPOJIONIOI00HBIN aTOM.
. O61mas Teopusi MOMEHTOB.
. BekropHoe crosxenne MoMeHTOB; koapduunenTs! Knebma-I'opaana.
. [lTapoBbI€ CHMHOPBHI.
. Teopust BO3MyIIEHUH JUTsI CTAIIMOHAPHBIX 33]1a4 C TUCKPETHBIM HEBBIPOXKIEHHBIM (IIEPBOE U BTOPOE
NpUOJINKEHNE) U BBIPOXKACHHBIM (TI€pBOE MPUOIIIKEHUE) CIIEKTPOM.
10. Bapuaunonnsiit meton Putna.
11.Teopus Bo3MyIIEHUH Ul HECTALMOHAPHBIX 33/1a4. BeposTHOCTH epexo10B MO/ AEHCTBUEM TIEPUO-
JMYECKOT0 BO3MYILEHUS; IPUHILIMII JETAILHOTO PAaBHOBECHS.



12. Yupyroe paccessaue yactuil. CeueHue paccesHus B IEPBOM OOPHOBCKOM MPUOIUKCHUH.

13. KBazukinaccuueckoe npubdnmxenue; meroa bBK.

14. Meron napuualibHbIX BOJIH B TeOpuH paccesHus. Onrtuueckas Teopema. @a3oBblil aHaIu3.

15. S-u T- marpuusl paccesnus. Yp-ue Jlunnmana-Ilsunrepa. IIpocreiimme quarpamMmmelr @eitHMaHa.
16. YpaBuenue Kneitna-I'opaona-®oka. Hopmuposka BorHOBOH GyHKIMHU. COCTOSIHUS € TIOJIOKUTEb-
HBIMH U OTPULIATENILHBIMU 3apsIaMu.

17. YpaBuenue [qupaxa. Matpuips! Jupaka u ux cBOiCTBa.

18. Pemenue ypaBHeHus J{upaka ass CBOOOJHBIX YaCTHUIL; TOHATHE 00 3JIEKTPOH-IIO3UTPOHHOM BaKyyMe.
19. KBazupensatuBucTckoe npuliImkenrne ypasHeHus Jupaka.

20. ToHKast CTpYKTypa SHEPreTUUECKUX YPOBHEHN aTromMa BOJOPOIa.

21. JI>MOOBCKHi1 CIBUT YPOBHEHA.

22. YpaBHEHHE AJIs1 CUCTEMBI YacTull. ToxaecTBeHHbIE YacTUllbl. CUMMETpUYHbIE M AHTUCUMMETPUYHBIE
coctostHus. [Tpuanun [aymnu.

23. Teopust IByXaJIeKTpOHHBIX aToMOB. [lapa- u oprococTosiHus. OOMeHHas SHEprus.

24. Metoa caMOCOTJIacOBaHHOTO ToJIst XapTpu-Doka.

25. Metox Tomaca-®epmu.

26. Vlon mousexyssl Bojgopoaa. Monekyna Bogopoaa. Cuinel Ban-nep-Baanbca.

27. IlpencraBieHue 4ucell 3anoJHeHns B ciydae bo3e-yactun. ['aMuiIbTOHMAH CHCTEMBI B ITpECTaBIIe-
HUU BTOPUYHOTO KBAaHTOBAHUSI.

28. IIpencraBnenue yucen 3anojaHeHns B ciaydae @epmu-yactul. ['aMuIbTOHNAH CUCTEMBI B IIPEICTaB-
JIEHUW BTOPUYHOTO KBAHTOBAHMUSI.

29. BropuyHOo€ KBaHTOBAaHUE CBOOOIHOTO 3JIEKTPOMArHUTHOTO NOJIsL. ['aMUIbTOHUAH, UMITYJIBC U COO-
CTBEHHBI MOMEHT I10JIs B MIPEICTABJICHUH BTOPUYHOTO KBAHTOBAHMUSL.

30. BeposiTHOCTH MEpeX0A0B BO BTOPUYHO-KBAHTOBAHHOM AJIEKTPOMArHUTHOM MoJie. IHTEeHCUBHOCTH
W3JIy4EHUs U MOTJIOUICHUs B IUNOJIBbHOM MPUOIMKEHUH.

3agaun K Onieram:

1. HaiiTu onepatopsl KOOPAWHATHI M UMITYJIbCA JIMHEHHOTO TAPMOHUYECKOTO OCIUIUIATOpA B Teii3eHOep-
TOBCKOM IPE/ICTaBICHHH.

2. Haiitu BOTHOBYIO QYHKIHIO HEPEISITUBUCTCKOM 3apsHKEHHON YaCTUIBI B OAHOPOJHOM MOCTOSTHHOM
AIIEKTPUYECKOM II0JIE.

3. CocrosiHue 4acTHUIlbl B IEHTPAIbHO-CUMMETPUYHOM I10JI€ 33JJaHO BEKTOPOM

‘ I, m>= | 1,0> . Haiftu BepOSITHOCTH TOTO, YTO MPOEKIIHS YTIIOBOTO MOMEHTa  YacCTHIIbI Ha

HaIpaBJIEHUE 71 , COCTABJISIONIEE C OCbIO Z YroJl 3, OKaxkeTcs paBHOil 1, - 1, 0. Beruncnute cpennue

3HAUYEHUI < (Zﬁ) >pn < (Zﬁ)z >,

OmnpenenanTh IEKTPOCTATHYECKHI TOTEHIMAI aTOMa BOJIOPO/Ia B OCHOBHOM COCTOSIHHH.
BbIumcanTh Co3/1aBaeMyr0 YIJIOBBIM JBHKEHHEM 3JIEKTPOHA HANPSHKEHHOCTh MArHUTHOTO TIOJIS B
[IEHTPE aToOMa BOJIOPOa.

ok~

v o > - :2 -
6. Haittu Mmarpuusslii Buj oneparopos  J,,.,J,,J~ IUId yacTull co ciuHoM j=1/2.
1,2,3 +

7. TlocTpouTs Amsl DIIEKTPOHA CIIMHOBYIO MaTpHUIly MIIOTHOCTH. Kakoil BuI OHa MMeeT B clTy4ae YHCThIX
COCTOSIHUM.

OneHuTh Bep-Th HOHU3ALNUU 1-3JI€KTPOHHOTO aTOMa B OCHOBHOM COCTOSIHUM MPH [3-pacnajie ero sapa.
9. HaiiTu 3aB-Tb TOKa XOJIOAHON IMHICCHUU AJIEKTPOHOB U3 METaJlJIa OT MPHUJIAraeéMoro 3EKTP-TO MOJIs.
10. Dmnupuyeckuii 3aKoH a-pacnaza saep umeet Bug N = N jexp (-At), roe N, - HauaabHOE YHCIIO MPo-

2

TOHOB B siipe. OeHUuTH A.

11. Haiitu nonpaBKy K 3HEPreTHYECKUM YPOBHSIM OCHMIIIATOPA, 00yCIOBJIEHHbIE c1aboif aHrapMOHUY-
HOCTBIO V = aoc® + X%

12. B nepBoM nopsaKe TEOPUU BOZMYILLIEHHH HAaUTH MOMPABKU K SHEPreTUYECKUM YPOBHSM aTOMa BOJIO-
poJia, 00yCIOBICHHBIE HETOYEYHOCTHIO CPEPHUUECKU-CUMMETHYHOTO SJIpa.

13. B nepBoM nopsaKe T€OpUU BOMYILLEHHIM HAaUTH MONPABKU K SHEPTeTUUECKUM YPOBHIM aToMa BOJIO-
poJia, 00yCIOBICHHbIE PENIATUBUCTCKOM MOTPaBKOM.



14. HaiiTu pacuierieHrne CeKTpaabHbIX JIMHUN aToMa Boopoja B "cuiibHOM" U "ci1abom " 0 THOpOIHOM
MIOCTOSTHHOM MarHUTHOM TOJI€.

15. Haiitu paciienyieHre 3HepreTuYecKoro ypoBHs N=2 aroma BoJI0poja B "CHIIBHOM" OJIHOPOJHOM IIO-
CTOSIHHOM DJICKTPUYECKOM TIOJIE.

16. I'a3 cocTOUT U3 aTOMOB BOJIOPOJIa B OCHOBHOM CcOCTOsIHUU. Haiitu (6e3 yuera ciiHa) ero MarHuTHYHO
BOCIPUUMYHBOCTb.

17. BeIYMCIUTh MATHUTHBIA MOMEHT aTOMa BOJIOPOJIa B COCTOSTHUH | N, |, M;, | >.

18. HaiiTu cieKTpaibHO-YIII0BOE pacipeielieHue U MOJSPU3ALUI0 CIIOHTAHHOTO JUITOJIBHOTO U 3JIEKTPH-
9YEeCKOTO KBAJPYyMOJLHOTO U3IYYEHUS 3apsHKEHHOTO JIMHEHHOTO TApMOHUYECKOTO OCIIIUISTOPA.

19. B nepBoM OOpHOBCKOM NpHOIMKEHIH HATH AuddepeHnanbHOe CeYeHUE YIIPYroro paccesiHus 3a-
PSDKEHHBIX YacTHUI[ HA HENOABIYKHOM SIJIPE C PACIIPEICICHHON TUNIOTHOCTBIO 3apsijia pe = pe (I).

20. Jlokazath, yto komOuHamuu AY =y y °)'y 061a/1a€T CBOMCTBAMHU MICEBIOBEKTOPA.

21. Haiit mompaBKy K SHEPTUH OCHOBHOTO COCTOSTHHS TMapareiusi, 00yCIOBICHHYIO ABIKEHUEM spa.

22. Haiitu B mepBoM OOpPHOBCKOM MpHONIMKEHUN JUPPEpEHIINATFHOE CEUCHNE PacCesHUs AIIEKTPOHOB
Ha JJICKTPOHAX.

23. Haiitu ceuenue paccesHusi MeieHHbIX (¢ |~0) wactui B mose

U= 1~ U,<0, r<a
0 , r>a

24. Tlonp3ysice Mozenbio Tomaca-depMu, ToKa3aTh, YTO BCE JIECKTPOHBI MOJIOKUTEITHBHOTO MHOTOJJICK-

TPOHHOTO MOHA aTOMa 3aKJIFOUEHbI BHYTPHU c(hepbl KOHEUHOTO paauyca.

25. IlomyunTe MaTpU4HBIA BHJI ONIEPATOPOB POXKACHUS M YHUYTOKEHHS YaCTHUIl B 3aJaHHOM KBaHTOBOM

COCTOSIHUM B clTy4asix 0030HOB U ()€pPMHUOHOB.
26. lokasath, uto coOcTBeHHbIe 3HaYeHus oneparopoB N, = C, C, 6030HOB U (hepPMHOHOB ABISAIOTCS
LeIBIMU HEOTPHUIATEIbHBIMU YHCIIAMHU.

27.  Hokazarb, 4YTO0 B  ciaydae  (GEepMHUOHOB N,=N,, a B ciaydae 0OO030HOB

(ék*)s (@k)" = ]Vk(l\?k -1... (Nk —s+1), roe Nk = CAI|:r ék , @S - TIEVIOE MOJIOKUTEITBHOE YHCIIO.

28. B paMkax BTOpPUYHO-KBAHTOBAHHOM TEOPUU DIEKTPOMArHUTHOTO MOJSI HAWTH MHTEHCUBHOCTHU CIIOH-
TaHHOTO W HWHIYIUPOBAHHOTO W3IIyYEHHS U MOTJIOLIECHUS 3apsHyKEHHOTO JIMHEHHOTO OCIMILISATOpa B JU-
MOJIbHOM MPUOIHKEHUH.

29. Ilonp3yschk AMarpaMMHOM TEXHUKOH, TOCTPOUTh MAaTPUUYHBIN AJIEMEHT, OTBEYArONTHi A3 PekTy KomI-
TOHOBCKOTO PacCesiHUs, U HAaUTH CEYCHHUE PaCCEsTHUSL.

30. HaiiTu yacToTy nepexojia arToMa BOJIOPO/1a MEXAY €r0 TPUIUIETHbIM M CUHIVIETHBIM COCTOSIHSIMIL

IKAJIA U KPUTEPUU OLHEHUBAHMUS pe3yasTaToB o0yueHusi (PO) no gucnuniune (MoayJio)

Ouenka 2 3 4 5
POwu
COOTBETCTBYIOIINE
BHJIbI OLICHOUHBIX CPEJICTB
3HaHus OtcyrctBue | @parmenrtapHeie | OOmiue, HO HE CTPYKTY- CdopmupoBaHHEIE
(0omawmnue 3adanust) 3HaHUH 3HAHUA PHPOBaHHBIC 3HAHUS CHCTEMaTHYECKHE
3HAHHS
Ymenust OtcyrctBre | B memom ycnem- B nenom ycnennoe, HO VYcnemHoe u cucre-
(konmponwrsle pabomot) yMEHHH HOE, HO HE CH- CoZIeprKallee OTACNbHBIC | MAaTHYECKOE YMEHHUE
CTEeMaTHIECKOe npobesl ymenue (11o-
yMeHHE ITyCKaeT HETOYHOCTH
HETIPUHINIHAIBHOTO
XapakTepa)
HaBbiku OtcyrctBue | Hammume ornens- B nenom, chopmupo- CdopmupoBanHbIE
(B1ameHMsl, ONBIT AESATETLHOCTH) HaBBIKOB HBIX HaBBIKOB BaHHbIC HABBIKY (BlIajie- | HABBIKU (BIAJCHUS),
(ox3amen) (BageHuH, (manmmuwme Qpar- HHS), HO MCIIOb3yeMbIe MPUMEHSIEMBIE TIPH
OIIBITA) MEHTapHOT'O OITBI- He B aKTHBHOH (opme pelieHnu 3aaa4d
Ta)




- AJIA 3a4€Ta

IKAJIA U KPUTEPUU OUEHUBAHMUS pesynbraroB o0yuenus (PO) no qucuuminne (MoayJiio)

Ouenka
PO n
He 3auteno 3a4yTeHo
COOTBETCTBYIOIIIHE
BH/IbI OLICHOUHBIX CPEJICTB
3nanusn OtcyrctBue | @parmenrapHeie | OOIue, HO HE CTPYKTY- CcdopmupoBanHbIE
(Oomawnue 3a0anust) 3HAaHUN 3HAHUA PHpOBaHHBIC 3HAHUS CHCTEMaTHYEeCKHe
3HAHMS
Ymenust OtcyrctBue | B nmenom ycnem- B nienom ycnemsoe, Ho | YcnemrHoe U cucre-
(xonmponwrvle pabomut) yYMEHUH HOE, HO HE CH- coJiepaKalliee OTAeIbHbIE | MaTHYECKOe YMEHHE
CTeMaTHYeCcKoe npo0Oensl ymenue (J10-
yMEHHue MyCKaeT HETOYHOCTH
HETIPUHIMIHAIBHOTO
xapakTepa)
Hasbiku OtcyrctBre | Hamuume ornens- B nenom, copmupo- CcdopmupoBanHbIe
(BJIa/IeHUS, OTIBIT /IEATEILHOCTH) HaBBIKOB HBIX HaBBIKOB BaHHbIC HAaBBIKK (Bllajie- | HABBIKU (BIAJCHUS),
(3auem) (BmaneHui, (nanuuwue Qpar- HUS), HO MCIIONIb3YEeMbIe MIPUMEHSIEMBbIE ITPU
OIIBITA) MEHTapHOT'O OITbI- He B aKTHBHOH (opme penieHnu 3aaa4y

Ta)

8. PecypcHoe odecnieuenue:

— IlepeyeHb OCHOBHOI U JONOJHUTEILHOMN JUTEPATYPHI.

1. Uponos WN.E. 3agaun no kBanToBoit ¢pusuke / U.E. Upomos. — 5-¢ uza. — M.:
3Hanui, 2015. — 220 c.

JlaGoparopus

2. bnoxunnes /.M. OcHoBbl kBanTOBOM Mexanuku / JI.. broxunines — 7-e uzn. crep. — M.:

Jlans, 2004. — 672 c.

3. Jlanmay JI./., Jlupmmn E.M. Teopernueckas ¢usuka: B 10 T. T 3 / JI. /1. Jlannay, E.M. JIud-
U1, — 5-¢ 3. crep. — M.: ®usmatnut, 2001. — 808 c.

— Onucanue MaTepUAJIbHO-TEXHUYECKOI0 o0ecrneyeHus .

—  Vye6Hsrif kabuner Nel72, (39,78 M?)

—  Yu4eOHbIX cT0JIOB — 9 mIT., cTynbeB — 19 miT.,
— 3-X cTBOpuYaTas AocKa s Mena — 1 miT.,
— Croa qs npenogaBaresis — 1 mrT.

9. CooTBeTcTBHE Pe3y/IbTATOB 00y4eHus 1o faHHOMY jieMeHTy OITOII pe3yabTraram ocBo-
enns OIIOII yka3zano B o0mieii xapakrepuctuxke OITIOIL.

10. SI3bIk NpenogaBaHus PYCCKUN.

11. IlpenogaBaTe.b (NMpenogaBaTe.in).

Kanmunar ¢pusuko-marematndeckux Hayk, 1o1eHT Koncrantun Bragumuposuy [lapdeHos.
JorerT kadenpbl Gr3UKH 1 reod3UKA, KAHIaT hrsHko-MareMamdeckux Hayk Hukoraii boprcosry Kocbix.

12. ABTOp (aBTOPBI) IPOrPaMMBbI.

Crapumii mpenoaBaTens Kageapbl GU3UKU U re0U3UKH, PyKOBOAUTENIb 00pa30BaTeIbHON MPO-
rpaMMsbl o HanpasieHuto noarotoBku 03.03.02 «Pusuka» Anzapeit BanepbeBud Cyanmos.




Ipunosxcenue

OPOPMJIEHHUE 3K3AMEHAIIMOHHOTI'O BUJIETA
JIN) b | HPOME)KYTQ‘IHOﬁ U UTOTI'OBOM ATTECTAIINN,
NnNPOBOAUMOMU B ®OPME YCTHOI'O OK3AMEHA

dopmart (B 3aBUCIMOCTH OT KOJIMYECTBA BOIIPOCOB, HATMYHS MITM OTCYTCTBHUS 33134 | T.11.) A-5 wiu A-6

OUJIMAJT MOCKOBCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA umenu M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hanpagienue 03.05.02 dyHaaMeHTanbHas v IpUKIaaHas QU3KKa

(umdp (mmudpsl) U Ha3BaHHe (HA3BAHUS) HAaNPaBJIeHHs (HANPaBJIeHHIi) OJATOTOBKH)

VuebHas qucumruiida KBaHTtoBas Teopust

Cemectp 7
dKk3aMeHaUUOHHbIU bunem
Ne 1
1. 3amayda IByX Te; BOAOPOAOIOI00HBIM aTOM.
2' HpeZ[CTaBJ'IeHI/Ie YUCCII 3all0JIHCHHA B ClIy4dac CDepMI/I-‘IaCTI/IH. I'amunbTOHMAH cu-

CTCMBbI B IIPCACTABJICHUN BTOPUYHOT'O KBAHTOBAHMU .

3. 3anaya.

VYTBepkKIeHO Ha 3aceqaHuu Kadenpsl,
mpotokoi Ne oT « » 20 T

3aB. kadeapoii (D.1.0)

[IpemonaBaTeins (@.1.0.)




