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Mporpamma ancumnnuHbl "KeaHtosas Teopus”; 03.05.01 "ActpoHomus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 n3 12.




Mporpamma ancumnnuHbl "KeaHtosas Teopus”; 03.05.01 "ActpoHomus".

Mporpammy aucuunnvHel paspabotan(a)(n) ooueHT, K.H. banbekos 3.U. (Kadenpa Teopetunyeckoi gousmkn, OToeneHue
gouaukn), 1Edward.Baibekov@kpfu.ru ; npodpeccop, a.H. (npodbeccop) MankuH B.3. (Kadhenpa Teopetnyeckoin unsmkum,
OtneneHune counaukn), Boris.Malkin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

CpI/ISVIKO-MaTeMaTVI‘-IeCKVIX Teopuax n NpUMEeHATb UX B Hay4YHbIX NCCnenoBaHUAX

MnK-5 CnocobHOCTb BECTU MEXONCUMNIMHAPHbBIE UCCNEAO0BaHNS Ha CTblke aCTPOHOMUN C
OU3NKON N MATEMATUKON U OPYrMMU €CTECTBEHHBIMU HayKaMu

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBbI KB2HTOBO-MEXAHNYECKOr0 OMMCaHNS COCTOAHNI PU3NYECKMX CUCTEM 1 MATEMATMYECKOro annapara
KBAHTOBOW TEOPUM

JonxeH ymeTb:

POpPMYNNPOBaTh 1 [OKa3blBaTb OCHOBHbIE PE3YNbTaTbl KBAHTOBOW TEOPUN

JlonxeH Bnanetb:

HaBblkamu PELIEHNS NPOCTENWMX 3a4a4 O HAXOXAEHNN SHEPTETUYECKOrO CNEKTPA U BOMHOBbLIX (PYHKLUMIA KBAHTOBbLIX
CVCTEM U BbIYNCNIEHNS BEPOSTHOCTEW MX NEPEXOA0B B APYrMe COCTOSHMS NOA BAUSHUEM BO3MYLLEHWIA

JlonxeH 0eMOHCTPPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

K OanbHerwemy oby4eHunto

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtoYeHa B pasgen "B1.6.16 OducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpaszosatenbHoi nporpammel 03.05.01 "AcTpoHoMmus (AcTpodomanka 1 KocMonorus)" n oTHocuTcs K 6a3oBoii
(0bwenpodeccnoHanbHoM) YacTu.

OcBauBaetcs Ha 3 kKypce B 6 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMINNHBI COCTaBNSeT 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 108 4aca(oB), B TOM yncne nekumm - 54 yaca(oB), npaktudeckume 3aHatus - 54 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMNHDI: 3K3aMeH B 6 ceMecTpe.

4. CopepxaHuve aMcLUUNAUHBLI (MOOyNs), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl NO AUCLUNNINHE (MOAYIIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocTtosaTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHATUSA paboTbl

1 Tema 1. OCHOBHblE NOHATUS

3AE
CrpaHuua 3 ns 12. Bl YHH



Mporpamma ancumnnuHbl "KeaHtosas Teopus”; 03.05.01 "ActpoHomus".

KBaHTOBOM TeOpUK

6 6 6 0 4

‘ﬁrhAE‘T’TDfquBII‘;‘I
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
2. [Tema 2. Teopust npenctasneHnin. 6 3 3 0 2
Tema 3. KoHTponbHas paboTa €1 no
3. Temam 1-2 6 0 2
Tema 4. OBontounsi KBaHTOBbIX
4. COCTOSAHWIA BO BPEMEHMU 6 6 4 0 2
5. [Tema 5. OnHOMepHOE OBUXEHME 6 6 6 0 2
Tema 6. [1BnxeHue B
6. LEeHTpanbHO-CUMMETPUYECKOM None 6 3 3 0 4
7. [Tema 7. Teopusi BO3MyLLEHWIA 6 6 6 0 2
8. [Tema 8. Teopusa paccesHus 6 3 3 0 4
Tema 9. KoHTponbHas paboTa €2 no
9 lremam 4-8 6 0 2 0
10.[Tema 10. BapmnaumnoHHblin meToL 6 3 3 0 4
Tema 11. KBaauknaccudyeckoe
1. npubnuxeHune 6 3 3 0 4
12.[Tema 12. MHOro4acTu4HbIE CUCTEMDI 6 3 3 0 2
Tema 13. MHOrosnekTpoHHblE aTOMbl
13. 1 Monekynbl 6 3 3 0 2
Tema 14. OCHOBbI KBAHTOBOWA
14. ANEeKTPOoANHaMUNKN 6 3 3 0 2
Tema 15. OcHOBbI PENATUBUCTCKON
15. MeXaHVKMW. 6 6 2 0 2
Tema 16. KoHTponbHas paboTta €3 no
16-\remam 10-15 6 0 2 0
Ntoro 54 54 0 36

4.2 CopepxaHue aUCUUMIUHLI (MOBYNS)
Tema 1. OCHOBHbIE NMOHATUSA KBAHTOBOM TEOPUUN

Lyannam sBneHun MmkpomMmpa: OUCKPETHbIE CBONCTBA BOJH, BOTHOBbIE CBOMCTBA YacTuy,. MpuHumnbl
HeonpeneneHHocTu u cynepnosuuun. MNpoctpaHcTeo MnbbepTta. OnepaTtopbl HabnogaeMbix PUINYECKUX BENHMH U UX
cBoicTBa. CoBCTBEHHbIE (PYHKLMM U CODCTBEHHbIE 3HAYEHUS onepaTopoB. NCKPETHbI U HEMPEPbIBHbIA CMEKTP.
CobcTBEHHbIE (PYHKLMM KOMMYTUPYIOWMX onepaTopoB. COOTHOLWEHNEe HeonpeaeneHHocTen [Man3eHbepra ans
pr3nyeckunx BenniunH.

Tema 2. Teopus npencrasneHUN.

YHuTapHble npeobpasoBaHusi BOMHOBbLIX (OyHKLUMIA 1 onepaTopoB. MaTpuyHbiii MeTod. KoopanHatHoe npenctaBneHue.
CBA3b BONHOBOM COYHKLUMM 1 BEKTOPA COCTOSAHUSA. VIMnynbcHOe npeacTtaBneHue. 3annucb onepartopos KOOpANHATHI 1
MMMynbca YacTuubl B UMMYNbCHOM NpeacTtasneHun. MaTtpuua nnoTHOCTU. YncTble 1 CMewaHHble COCTOSHNS. Y paBHeHNe
HeirimaHa.

Tema 3. KoHTponbHas paborta €1 no temam 1-2
KoHTponbHas pabota no temam 1-2
Mprmepbl 3aaa4 AN KOHTPONbHOM paboThbl:

1. BblyucnuTb KoMMyTaTop [pz,1z*2], roe Iz - onepatop NpoekumMm MOMeHTa UMMNYNbCa, U PZ - KOMMOHEHTbI UMMyfbca
YyacTuLbl B 0eKapTOBOW CUCTEME KOOPAMHAT.

2. HainTtn 3HaveHune cyHkumm F(x)=exp(ia*px)*(x-2)"2 npu x=1 (px - onepaTtop Nnpoekunm nmnynbca Ha ocb X).

3. Haritn pacnpeneneHne BepoaTHOCTEN A4S KOMMOHEHT UMMNYNbCa YacTuLbl, €CN €€ BONHOBAs (OYHKLMS paBHa
A*exp(-a*(x"2+y"2)-ib*z).

4. BonHoBas pyHkums yacTtuubl ¢ Mmaccoi M pasHa Cexp(-r/p). HainTn cpeaHee 3Ha4eHne KUHETUHECKON SHeprm
YyacTtuubl.

Tema 4. 9BONOLUA KBAHTOBbIX COCTOSIHUA BO BPEMEHU

3AE
CrpaHuua 5 ns 12. Bl YHH
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YpaeHeHue WpennHrepa. MNoTHOCTb NOTOKA BEPOSTHOCTM 1 ypaBHEHME HENpepbiBHOCTW. OnepaTop Npon3BOLHOM MO
BPEMEHU OT AMHaMU4eckon nepemeHHoi. MpencTaeneHve ManseHbepra. CTaunoHapHble cocTosHMS. VIHTerpansi
IBUXEHNS KaK CNeACcTBUE CBONCTB CUMMETPUM KBAHTOBOV CUCTEMBI. MOHSATME YETHOCTY KBAHTOBO-MEXAHUYECKOro
COCTOSIHMSI.

Tema 5. OnHOMepHOe ABUXeHue

MprMepbl CBeAEHNS CTaumMoHapHoro ypasHeHus LpeauHrepa onst TpexmMepHbIX CUCTEM K O4HOMepHoON 3anadye. Meton
pasgneneHus nepeMeHHblx. Hactuua B 0qHOMEPHOR 6eCKoHeYHO rnyboKoM NoTeHUManbHOM SMe: ANCKPETHbIV CNekTp
aHepruu. MpoxoxaeHre YacTuLbl Yepea 0AHOMEPHbIN NoTeHuuanbHbll 6apbep. MNoHSATME KO3(UULMEHTOB OTPaXeHMWs /
NPoXoXAaeHus. FapMOHUYECKMA OCLUMNNSTOP.

Tewma 6. [BNXeHue B LeHTpalbHO-CUMMEeTpU4YeCKOM none

Ob6uwas Teopusi ABMXEHUS B LLEHTpanbHO-cuMMeTpuyeckoM none. MomeHT umnynbca. CobCTBEHHbIE COYHKUUN 1
CcOoBCTBEHHbIE 3HAYEHUSI KBaapaTa MOMEHTa UMNynbca U ero Npoekumn. AToM BoOopoaa: aHepreTuieckuii cnekTp u
cobCcTBEHHbIE GoYHKLMMW. KpaTHOCTb BbIPOXAEHMS COCTOSIHUIA. Knaccmdpukaumsi COCTOSIHUIA Mo KBAHTOBbLIM Y/CNaM.
CnekTp BOAOPOAONon0OHbIX aTOMOB.

Tema 7. Teopusi BO3MYLLEHUNA

Teopus cTauMOHaPHbIX BO3MYLEHWIA NS ANCKPETHOro cnekTpa. BoamylieHuns npyn Hanuyimm BbipoxXaeHus. ddodpekTt
Wrapka ona atoma Bogopona. BoamyieHusi, 3aBucsiwume ot BpeMeHW. MNepexolibl CUCTEMbI B HOBbIE COCTOSIHWSI MOA
B/IUSIHMEM BO3MYyLWEHNS. [epexolibl B COCTOSIHWSA C HEMpepbiBHbIM CNekTpoM. COOTHOWEeHMe HeonpeaeneHHoOCTU ans
SHEPrn 1 BPEMEHMN.

Tema 8. Teopus paccesiHus

CeueHne paccesHus B bopHoBckoM npubnuxennn. JuddepeHumanbHoe ceveHme paccesiHms B Crydasix KynoHOBCKOMO
N KopoTKoaewcTByowero noteHumanos. dopmyna Pesepdhopaa. PaccesiHue npu 60nblumx sHEPrmsix 4acTul.
PaccesHne MeaneHHbIx YyacTuy,. AHanMTU4eCKne CBOMCTBa aMnanTyabl paccesHus. PesoHaHCHoe paccesiHue npu MasnbiX
SHeprusx.

Tema 9. KoHTponbHas pab6ora €2 no remam 4-8

KoHTponbHas pabota no temam 4-8

MprMepbl 3aaa4 Ans KOHTPONbHON PaboThbl:

1. HaitTn cpenHee 3HaYeHMe KMHETUYECKOI SHEPrM 3NeKTPOoHa B aTOMe BOAOPOAA B OCHOBHOM COCTOSIHUN.

2. HainTn pacnpeneneHve BeposaTHOCTEN A1 KOMMOHEHT UMMynbca NMHERHOro rapMOHMYECKOro OCUMANSATOPa C Maccow
M 1 YacCTOTON W B OCHOBHOM COCTOSIHUN.

3. Hantu pacnpeneneHne BeposaTHOCTEN ANS KOMMOHEHT UMMNYNbCa IMHENHOro rapMOHMYECKOro OCLUUNIATopa ¢ Maccow
M 1 4acTOTON W B NEPBOM BO36YXAEHHOM COCTOSHUM.

4. Harit 3Hepruio COCTOSIHUIA C HyNEeBbIM MOMEHTOM UMNYNbCa A5 YaCTMLbl C MACCON M, eCNN NOTEHUMaNbHas SHeprus
YyacTuLbl paBHa HyMO BHYTPY cdpepbl C paanycoM a n 6eckoHe4Ho bonbluias BHe 3Tol capepbl.

5. Haiitn BeposTHOCTb NpebblBaHNs 3NeKTpoHa B KNacCUYECKM 3anpelleHHon obnactu (1.e. B 06nactu, B KOTOPOWA ero
nonHas sSHeprus MeHblue NoTeHUManbHON 3HEePrumn) B OCHOBHOM COCTOSIHMM atoMa Bo4opoaa.

6. Haritn ypoBHM aHeprum v BONHOBbIE RYHKLLMM YaCTULbl C MOMEHTOM UMMynbca |=1, ecnm raMunbTOHMaH YacTuLbl
paseH H=b*z"2+b*(Ix"2-ly"2),

roe au b - NoCTosHHbIE.

7. Hantun cpenHee 3HayeHne noteHLUManbHoM SHeprum 3nekTpoHa B aToMe BoAopoaa B OCHOBHOM COCTOSIHUN.

8. Hartn KosthdunumMeHT oTpaxeHns 4acTuLbl C Maccoli m OT NOTEHUMANbHON AMbl (MOTEHUMaNnbHas SHeprus 4acTuLbl
npuv LBUXEHUW BAONb OCK X paBHa Hynio Be3ne, kpome obnactn 0<x<a, rae oHa pasHa -U, U>0).

9. MNoTeHumanbHas aHeprua YacTmupl ¢ Macco m paeHa V(x)=a|x|. OLueHNTb 3HepPrno OCHOBHOIO COCTOSHUS,
MCMNOMb3ys COOTHOLEHNE HEOMNPeneleHHOCTN.

Tema 10. BapnaunoHHbIn meTon,

BapvauuoHHbIi npuHUMN B KBAHTOBOW MexaHuke. CtaunoHapHoe ypasHeHue LpeavHrepa kak cneacrteve
BapuaLMoHHOro npuHumna. MNpsMoin BaprnaLmnoHHblii Meton Putua. Mprmep: novck npnbnnxeHHON BONHOBON (OYHKLN
OCHOBHOI'O COCTOSIHWS IMHEMHOrO rapMOHUYECKOro OCLMNNATOpa BapUaunoHHbIM METOLOM. HaxoxaeHne
BO36Y>XXAEHHOro CTaLMOHAPHOIO COCTOSIHUS OCLUNNSATOPA.

Tema 11. KBasuknaccuuyeckoe npubnnxeHue

MpenenbHbI Nnepexon 0T KBAHTOBOW MeXaHMKu K knaccudeckon. Keasmknaccmyeckas BOMHOBas (PyHKUUS, rpaHNYHble
ycnosus. Metog BKB (BeHTtuens-Kpamepca-BpunniosHa). KeaHtosaHvne Bopa-3ommepdpbenbaa. Mpumep: rpaHnyHbie
yCnoBus 4Nis 4acTULbl B OAHOMEPHON NoTeHUmanbHol sme. KBasvknaccmyeckoe npnbnmnxeHne 4ns rapMOHUYECKOro
ocuunnaTopa.

Tema 12. MHOroyacTuyHblie CUCTEMbI

MprHUMN TOXAeCTBEHHOCTM YacTul,. CMMMETPUYHBLIE U @HTUCMMMETPUYHBbIE BONHOBbIE (OYHKUMUKN. BO30HBI U hEPMUOHDI.
ATOM renus: npnbnuxeHHoe peweHne onst CoBCTBEHHbIX (PYHKLMIA U SHEPT WA OCHOBHOIO 1 BO36YXXOEHHOrO COCTOSIHUIA.
OprTo- 1 naparenwii. MNMoHsATEe 06MEHHOrO MHTErpana. AEKTMBHbIN CNIMHOBLIV onepaTop 06MeHHOro
B3aMMOOENCTBUS.

Tema 13. MHOroanekTpoHHble aTOMbl U1 MONTEKY /bl

KETPOHHBH
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MeTon camocornacoBaHHoro nons Xaptpu n Xaptpun-doka. Meton Tomaca-Pepmu. ATom renus. CnektpanbHble TEPMbI.
Mepeoe n BTOpoe npasuna Nynaa. Tabnuua MeHoeneesa. Aonabatuydeckoe npmbnuxenne. Monekyna Bogopoa:
NpunbnMxXeHHoe peleHe METOAOM TEOPMMN BO3MYILEHWIA NS CTALMOHAPHbBIX YPOBHER. SHEprus cBsian B Mofiekyne
BOLOpOAa.

Tema 14. OCHOBbI KBAHTOBOM 3/1EKTPOANHAMUKMH

PeweHns ypaBHean7| Makceenna, HOpMaJibHble KOOpAOMHATbI, raMUWIbTOHNAH. KaHoHuyeckune nepemMeHHbIe
SNEKTPOMArHUTHOrro nons. KBaHTOBaHue ANEKTPOMArHUTHOrro nosns. Baanmopneicteue 9NEeKTPOHOB N OOTOHOB.
MornoweHne n n3ny4yeHne oOTOHOB atoMamm, COOTHOLEHUS OnHwTeiHa. CnoHTaHHoe n3ny4yeHme ceeta atoMom.
EctecTBeHHas wnpuHa cneKTpaanon NNHNN.

Tema 15. OCHOBbI PensATUBUCTCKON MeXaHUKW.

YpaBHeHne KneliHa-Poka-MopaoHa. CeBobonHoe apuxeHue 603oHa. YpasHeHne Oupaka. MoHsTme
yacTuua/aHTnyacTmua. CBoMCTBA COCTOSIHMIA C OTpULLATENbHBIMU SHEPTUAMU. DNEKTPOH 1 No3uTpoH. CeBoboaHOe
IBUXeHne anektpoHa. CnuH, NOMHbIA MOMEHT KONMYeCTBa ABUXeHNs. HeliTpnHo. YpaBHeHue [Naynu, MarH1THebIi
MOMEHT 3/1ekTpoHa. CnuH-opbuTansHoe B3aMMOLENCTBIE.

Tema 16. KoHTponbHas paborta €3 no temam 10-15
KoHTponbHas pabota no temam 10-15
MprMepbl 3aaa4 Ans KOHTPONbHOM PaboThbl:

1. Oneparop NamnnbTOHa YacTuubl CO CNUHOM S=1/2 paBeH H=a*Sx+b*Sy, BonHoBas coyHKUMS YacTuubl pasHa (A; B). C
KaKol BEPOATHOCTbIO YacTuLLa HAX0AUTCS B OCHOBHOM COCTOSIHWMN?

2. [aMWNbTOHMAH YacTuUbl B 3NEKTPOMarHUTHOM none ¢ noteHumanamm A(r,t), phi(r,t) pasen H=(p-eA/c)"2/2m+e*phi.
Haitu onepaTop yckopeHus 4yacTuubl.

3. BblYMCnuTb 3HEpro 0CHOBHOIO COCTOSIHMSI aToMa BOAOPOAA BapMaUMOHHEIM METOLIOM, UCMONb3ys B KA4eCTBe
NPUBNNXEHNS ONS BOMHOBOMN (OYHKUMMN COCTOSIHMS: a) DyHKumto Maycca; 6) akcnoHeHUManbHyo gyHKLMIO.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAYIH0)

CamocTtosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCLUMMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 06yyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHWN 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONMIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLWecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHncTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHNA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMo yYpeXaeHNs
BbICLWero npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

Conosbes O.B. 3agaun no kBaHTOBOW MeXaHVKe: BOMHOBbIE OYHKLMW 1 orepaTtopsbl (y4.-MeTod. nocobue). - 2013. -
KasaHb. - KIM®Y. http://kpfu.ru/docs/F1064181181/Zadachi po kvantovoi mehanike.Volnovie_funkcii_i_operatori.pdf -
http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

Conosbes, O.KBaHTOBas Teopus (MpakTmdeckuin kypc). 3agadHuk ong pusnkos. HacTb |. [OnekTpoHHbIi pecypc] / O.B.
Conosbes, 3.U. baibekos, C./. Benos // YuebHoe nocobue. ? KasaHb: KazaHckuii yHusepcuteT, 2015. ? 102 c. -
http://dspace.kpfu.ru/xmlui’/handle/net/20301

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCUUIIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OLUEeHO4YHble MaTepualsibl, HanpaB/ieHHble HA NPOBEPKY
OCBOEHMNS KOMMETEHUW, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OoueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpencTea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COAEPXUTCS Cneayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMPyeMbIM peadynbTatamM 0by4eHus Mo SUCLUNMHe (MoLynio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNNHE (MOAYNIO);
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- OnncaHne nopsnka npMMeHeHund 1 npouenypbl OLeHBaHUA 014 KaX40ro oueHo4YHOro cpenctea,
- Kputepum oueHnBaHmnAa onga KkaXxanoro oueHo4YHoro cpencTea,

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYEMbIM pe3yibTataM, 3adaHns pa3/indHbIX TUMOB.

DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLMUIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 NMaponst
OT NNYHOTO KabvHeTa B cMcTeMe "ONEeKTPOHHbIA yHuBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaioulerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U [OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAUMON O/ OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyel nporpamMmme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMWIO NPY U3MEHEHUW YCIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHUsa ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

Bubnuoteka Library Genesis - http://gen.lib.rus.ec

meToamnyeckue marepuansl kagegpbl T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pasoBatenbHblil NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

9. MeToguueckue ykasaHusl oisi 06y4yaroLLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHOaumm

nekumu Lns oBnageHns OUCUUNANHON YPE3BbIYaliHO BaXHbIM SBNSIETCS YCBOEHWE NEKLMOHHOro MaTepuana.
Heobxogumo nocewatb Bce NeKLMu, BO BpeMs NeKUuun cneayeT BeCTi KOHCNekT. Mocne kaxaoin
NeKuny CTyOEeHTy credyeT BHMMATENbHO NpoYmMTaTh 1 pasobpaTb KOHCMEKT (a TakxXe npeseHTauuio,
npencTaBNeHHY0 NEKTOPOM, B Clyyae ee Hanmums), npu aToMm:

- MOHATb U 3aNOMHUTL BCE HOBbIE OMpPeaeneHus;

- MOHATb BCE MateMaTnyecKne BbIKNaaki 1 nexatme B MX OCHOBE (PU3NYecKme NOoNoXeHus u
LOnNylLeHNs; BOCNPON3BECTU BCE BbIKNAOKN CAMOCTOSATENbHO, HE MMSAs B KOHCMEKT;

- BbIMONHUTL AW AodenaTh BblKNaaku, KOTOpble NEKTOp npeanucan caenaTtb CaMoCTOSITeNbHO (ecnu
TAKOBbIE NMEIOTCH);

- ecnu1 NexTop Npennucan pasobpartb YacTb MaTepuana 6onee noapobHO CaMOCTOSTENBHO MO
MUCbMEHHBIM UMW 3NEKTPOHHBLIM UCTOYHMKAM, TO HE06X0AMMO CBOEBPEMEHHO 3TO COenarth;

- CTYAEHTbl MOTYT MOMYYUTb OOMONHNTENbHYIO MHGPOPMALMIO MO BONPOCaM, Bbi3biBAOWMUM
3aTPyaHeHWs, Ha KOHCYNbTaUMsX C NpenoaasaTeneM; B Cny4yae BO3HUKHOBEHWS 3aTpyaHEHWIA C
yCBOEHMeM MaTtepuana, HeobxoMMo B KaK MOXHO Bonee KpaTkie CpoKu o6paTuTbes 3a
KOHCynbTauueli K npernoaasarento, NpeasapuTeNbHO YeTKo CGROPMYIMPOBAB CMINCOK BOMPOCOB.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | ns Hanbonee ahPeKTUBHOIO YCBOGHNS MaTepuana npakTn4eckoro 3aHsITus peKoMeHayeTcs

3aHATMA NpPOBECTM NOArOTOBKY K HEMY: 1) BbINOMHWUTL 3a4aHHOE Ha NPeablaywWweM NPakTUYeCKoM 3aHATUN
JomalwHee 3agaHue (noapobHee pekomMeHaaumm ob 3ToM cM. B NyHKTe ?CamocTtosiTenbHas pabota?);
B C/ly4ae BO3HUKHOBEHWS CIOXHOCTEN C ero BbiNONHEHUEM, OblTb FOTOBbLIM KPaTKO MX
cchopMynmpoBaTh Ha 3aHATUW; 2) pa3obpaTh NEKLMOHHBIA MaTepuan npeacToawWwero NpakTuieckKoro
3aHATns. [Mpn BO3HMKHOBEHWW TPYLOHOCTEN C BbINOMHEHVNEM OOMAWHErO 3a4aHnNs Takxe
PEKOMEHOYETCSA NMPOKOHCYNbTUPOBATLCS Y CBOMX OLHOMPYMNMHMKOB MM COKYPCHWNKOB, MPUBETCTBYETCS
COBMECTHbI MOUCK peleHnid. Takxe MOXHO 06paTuTbCs 3a MOMOLLbO K Npenoaasatento. MNponyctuse
kakoe-nmbo 3aHsTNe, CTYAEHTY CredyeT CKONMPOoBaTh pelleHne pa3obpaHHbiX Ha 3aHATMKM 3a8a4y U3
TeTpanel ooHOrpPyNnHNKOB; pa3obpatb UX peleHne, PewnTb X CaMOCTOSITENbHO, a TaKXe PeLnTb
3a[a4u OOMalHero 3agaHus.

camocTosi- | B camocTositensHol paboTte CTyAeHTA MOXHO BblAENNTb HECKONBbKO COCTABNSOWMX.

TenbHas - Pabota Hag nekuMOHHBIM Matepuanom ? nogpobHee cM. B MyHkTe ?Jlekumn?.

paboTa - CamocTosiTeNlbHOE N3y4yeHne YacTu Matepuana (Hanpumep, nekumoHHoro). Ecnm yactb y4ebHoro
MaTtepuana oTBefeHa Ha CaMOCTOATENbHOE N3YYEeHUE, TO HEODBX0AMMO NPUCTYMNNTb K 3TOMY
He3amenMTeNnbHO Nocne ykasaHns npenogasaTens n 0CBOUTb MaTepui B OTBEAEHHbIE UM CPOKMW.
MaTtepuwan cnegyet n3y4vTb No 4OCTYMHbIM MUCbMEHHbIM U 3NEKTPOHHbBIM NCTOYHUKAM, O KOTOPbIX
coobwuT NnpenoaaeaTte/ib.
- B camocTosTenbHoi paboTe CTYAEHTOB Had LOMALHMM 3a0aHNEM MOXHO BbIAENUTb ABE
cocTaBnstowue: 1) pasbop peweHuii 3aaa4y ayaMTopHbIX (MPakTUHECKMX) 3aHATUI, 2)
caMmocTosiTeNbHOE peleHre AoMallHuX 3aaad. lNocne kaxnoro ayaAuToOpHOro 3aHATUS CTYAEHT
LOMKEH CHa4ana pewWwnTb CaMoCToATENBHO (He rsias B paboyyto TeTpamdb) Te 3a8ayun, KoTopble
pewwn npenogasarenb BO BPeMs 3aHATMS. [1py BOSHUKHOBEHMWN TPYAHOCTEN BO BPEMS PeLleHUs
Kakoin-HMbyap 3anaym cnepyet pasobpatb peleHre 3TOM 3a4a4n B TeTpaan. 3ateM crneayet pewnTb
3apady camocTosiTenbHo 6e3 TeTpanmn. Ckonbko 6bl pas He MPYXOAMNOCh BO3BPALLATLCS K TETPAAW,
HacTosTeNbHO PEKOMEHOYETCS Hay4YUTbCS BOCNPOU3BOAUTL pelleHne CaMoCTOsTENbHO. 3aTem
cnegyeT NPUCTYNUTb K peleHnio 3a4a4 U3 AomMalHero 3agaHus. [py BO3HUKHOBEHUW TPYAHOCTEN C
BbINOMHEHVEM OOMALIHEro 3a8aHns Takxke PeKOMeHAyeTCs MPOKOHCYNbTUPOBATLCS Y CBOWX
OAHOrPYNMHWKOB NN COKYPCHUKOB, NPUBETCTBYETCS COBMECTHbIN MOUCK peleHni. TakXe MOXHO
06paTnTbCs 3a MOMOLLBIO K Npenogasatento. MponycTtus kakoe-nmbo 3aHATUe, CTYLEHTY cnemyeT
CKOMUPOBAaTb pelleHne pa3obpaHHbIX Ha 3aHATUK 3a4ay U3 TeTpagdei 0OLHOrpynnHUKOB; pasobpaTtb
NX pelleHune, pelnTb X CaMOCTOSITENBHO, a TaKXe pewWwmnTb 3a8a4m AOMaILHero 3aiaHuns.

9K3aMeH 3anorom ycnewHol coayy ak3ameHa sBnsitoTCs cucTeMaTnyeckue, 4O6POCOBECTHbIE 3aHSATUS
cTyneHTa B TedeHue cemecTtpa. OQHako 3TO He OTMEHSIET HE0BX0AMMOCTM crieumanbHolk paboThbl
nepen ceccuein 1 B nepunos caayn ak3ameHoB. Cneundonyeckoin 3aaadein paboTel CTyaeHTa B NEpUOL,
9K3aMeHaUMOHHO ceccumn SBASIIOTCS NOBTOPeHMe, 0606LWeHne n cuctemaTnsaums BCcero matepuana,
KOTOPbIA N3y4eH B TeYeHue cemecTpa. HaumHate MOBTOpEHEe peKoMeHOyeTcs 3a Mecsau-nonTopa oo
Hayana ceccuu.

B ocHOBY NOBTOpEHNS [oMxXHa BbiTb NMOMOXeEHa TONbKO NporpamMMa. He cneayet NoBTOpsiTb HU MO
6unetam, HY Mo KOHTPOJIbHBIM BonpocaM. [MoBTopeHue no 6unetam HapylwaeT CUCTEMY 3HAHWUIA U
BeLET K MEXaHU4YeCcKoMy 3ay4mBaHuio. NMoBTOpeHKE No pa3nnYyHOro poaa KOHTPO/bHBIM BOMPOCcaM
MPUBOAMT K NMponyckam 1 npobenam B 3HaHUSIX U K HenopaboTke MHOrAa BECbMa BaXHbIX pa3aernos
nporpammbl. [oBTOpeHWE - NPOLECC MHAMBUOYANbHbI; KaXObl CTYLEHT NMOBTOPSIET TO, YTO OIS HErO
TPYAHO, HesICHO, 3abbiTo. [0aTOMyY, NpexXae YeM NPUCTYNUTL K NMOBTOPEHUIO, PEKOMEHAYETCS CHavana
BHMMATENIbHO MOCMOTPETh MPOrpamMy, ycTaHoBUTb Hambonee TpyaHble, HaMeHee YCBOEHHbIe
pasgenbl 1 BeINUCaTb MX Ha OTAENIbHOM JINCTE.

B npoLiecce NoOBTOPEHUS aHANN3MPYIOTCS U CUCTEMATU3MPYIOTCS BCE 3HAHUS, HAKOMIEHHbIE NMPW
N3y4eHNM NPOrpaMMHOro Matepuana: AaHHble y4ebHrKa, 3anucu NeKUmnin, KOHCNEKTbl MPOYUTaHHbIX
KHUF, 3aMeTKW, CaenaHHble BO BPEMsi KOHCYIbTauuii UM CEMUHAPOB, U ap. Hu B koeM cnyyae Henb3s
OrpaHMyMBaThCs TONbKO OJHUM KOHCMEKTOM, a TeM Bonee, YyXuMu 3anucsiMu. Besikoro pona sanucu
1 KOHCMEKThI - Bely cyrybo nHAMBUAyanbHble, MOHSTHBIE TONbKO aBTOPY. [OTOBSCH MO Yy>XMUM
3anucsiM, Nerko MoXHO BNacTb B 04eHb rpybbie ownbky. CamMo NoBTOPEeHME PeKoOMEHAyeTcs BECTU Mo
Temam nporpamMMel 1 Mo rnasam y4ebHrka. 3akoH4mB paboTy Haa TEMOV (rnaBoi), HeobXxoaNMO
OTBETWTb HA BOMPOCHI y4ebHMKa UKW BbINOMHUTL 3aAaHns, a caMmoe Nydluee - BOCMPOU3BECTN BECb
MmaTtepuan. KoHcynbTaumm, KoTopbie NPOBOLAATCS A1 CTYAEHTOB B NepuoL 3K3aMeHaLNOoHHOW Ceccuu,
HeobxoAMMO UCMONb30BaTh AN YrinybneHust 3HaHuiA, ANs BOCMNONHEHUs NPobenoB 1 Ans paspelleHus
BCEX BO3HMKILMX TPyAHOCTEN. Bes TwartensHoro caMocTosTensHOro NpoayMelBaHusl Mateprana
6ecena ¢ KOHCYNbTAHTOM Hen3bexHo ByneT HOCUTb '0BLWMIA', MOBEPXHOCTHbIN xapakTep 1 He
MPUHECET HYXHOro pesynbTara.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GrOC BO 1 y4ebHbIM nnaHom o cneuunanbHoctu: 03.05.01
"AcTpoHoMMA" 1 cneumanusaummn "Actpodmamnka n kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.16 KaHToBas teopus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. barikos, KO. A. KBaHToBasi MexaHuka : yuebHoe nocobue / tO. A. Baiikos, B. M. Ky3HeLoB. - 2-e nag. (an.). - Mockea :
Nabopatopus 3HaHuiA, 2015. - 294 ¢. - ISBN 978-5-9963-2989-2. - TekCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/70719 (nata obpawenus: 21.04.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. Kouenaes, b./. KBaHToBas Teopus: koHcnekT nekuwnii / B. W. Kouenaes. - [2-e n3a., nepepab., gon. u ncnp.]. -
KasaHb: KasaHckuin yHusepcutet, 2013. - 222 c. - TekcT : anekTpoHHbIn . - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (nata obpaweHus: 21.04.2020) - Pexum goctyna:
OTKPbITbINA.

JononHutenbHas nuteparypa:

1. BnoxvHues, [. . OcHOBbI KBAHTOBOW MexaHukK : y4ebHoe nocobwve / . . bnoxvHues. - 7-e n3ga., cTep. -
CaHkT-lMeTepbypr : JlaHb, 2004. - 672 c. - ISBN 978-5-8114-0554-1. - TekCT : aneKTPOHHbI // JaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/619 (nata obpaieHus: 21.04.2020). - Pexum
JocTyna: ong aBTopua. nonb3oBaTtene.

2. Conosbes, O.B. KBaHToBas Teopusi. 3agadqHuk ons gusmkos. Yacts | : yuebHoe nocobue / O.B. Conosbes, 3.U1.
Baiibekos, C.W. Benos. - KasaHb: KasaHckuii yHueepcunteT, 2015. 102 c. - TekcT: anekTpoHHbI pecypc. - URL:
http://dspace.kpfu.ru/xmilui’/handle/net/20301 (nata obpaieHns: 21.04.2020). - Pexxum goctyna: ons asTopus.
nonb3oBsarenen.

3. Conosbes, O.B. 3anaun no kBAHTOBOW MexaHVKe: BONHOBLIE (RYHKLMMW 1 ornepaTopsbl: y4ebHO-MeToanYeckoe nocobue
/ O. B. ConoBbes. - KazaHb: KDY, 2013. - 49 c. - TekcT : anekTpoHHbIi. - URL:
http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf (nata
obpaileHus: 21.04.2020). - Pexxum poctyna: oTKpbITbIA.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.16 KaHToBas teopus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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