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I. AHHOTAIIUA

1. leap n 3aga4y AMCUUILIMHBbI

Heab0 oCBOSHUS JUCHMIUIMHBI SBJISETCA: (OPMHUPOBAHHUE Yy CTYIACHTOB
OCHOBHBIX IPEJICTABIICHUN O KBAHTOBBIX 3aKOHOMEPHOCTSIX

3ajayaMm OCBOCHHUS JTUCIIUIIIMHEI ABJISIOTCS:

® U3y4YeHHWE OCHOBHBIX (PU3UYECKHX MOJEICH W TPOIECCOB B paMKaxX Kak

HEPEISITUBUCTCKOM, TaK U PENATUBUCTCKOW KBAHTOBOW MEXAHUKU;
® YCTaHOBJICHHE CBSI3M MEX]Yy Pa3IMUYHBIMU (DU3NUYECKUMU SBJICHUSIMU, BBIBOJI

OCHOBHBIX 3aKOHOB B BHJC MAaTCMAaTHYCCKUX ypaBHeHHﬁ.

2. Mecro nucuuniannsl B cTpykrype OOII

Jucnunimaa «KBaHTOBass MexaHuka» uH3ydaercss B Moxyie Teopermyeckas
¢usuka broka 1. Jlucuunnunel 00s3atenpHoi yactu yueoHoro miana OOIL.

Paznen teopermueckoin ¢uszuku «KBaHTOBasi MexaHWKa» wu3iaraercs B 6-7
CeMecTpax M €ro IJIaBHOM 3ajayeil sBiseTcs co3laHue (QyHAaMEHTaIbHOW Oa3bl
3HAHWI, HA OCHOBE KOTOPOW B JaJbHEHIIEM MOKHO pa3BUBaTh Oosiee yriayOJ€HHOE U
JETAIM3UPOBAHHOE H3Y4YEHHE BCEX pas3lesioB (PU3MKU B TEOPETUUYECKOM (U3UKU U
Pa3JIMYHBIX CIENMAIN3UPOBAHHBIX KypCOB HampasiieHHs «@Pusuka». [[nsg ycremHoro
OCBOEHUS AUCLUILIMHBI HEOOXOJUMO YBEPEHHO BJIa/IeTh MaTEMaTHUECKUM allliapaToM B
paMKax Kypca JIMHEWHOW anreOpbl W MareMmaruueckoro aHanu3a. Hekotopswie
HEO0OXOAMMBIE DJIEMEHThl MAaTeMAaTHYECKOro W (PYHKLIHMOHAIBLHOTO aHAM3a U anredpsl,
HE BXOJAIIME B CTAHJIAPTHBIA KypC BBICIICH MaTeMaTHKH, YATAeMOU ISl (PU3UKOB,
BBOJATCA MO Mepe HeoOXoauMocTu. TeopeTuueckue AUCHUIUIMHBI (WM MOJYJW) U
MPAKTUKH, JJI1 KOTOPHIX OCBOEHHWE TaHHOM AMCLHMIUIMHBI (MJIM MOAYJsS) HEOOXOIUMO
KaK MpeAIIeCTBYIOIee: KypC TEPMOJUHAMHKU M CTATUCTHUECKOM (U3MKH, a TaKKe

JTUCHUTUIAHBI TI0 YTyOJieHHnio podheCCUOHAIBHBIX KOMITETEHITUHN .

3. O0beM TUCHUILUIHHBI: 9 3aUeTHBIX eaUHMIL, 324 akaJeMHYECKHUX Yaca, B TOM

qucJje.



KOHTAKTHAs ayJAUTOpPHasi padoTa: JeKiuu 58 4yacoB, MPaKTUYECKUE 3aHATUS D8

gaca,

camMocTosiTe/ibHast padora: 208 4acoB, B TOM YKCJI€ KOHTPOJIb 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl 00yUeHHsI MO IMCUMILINHE, COOTHECEHHbIE C

IUVIAHUPYEMbIMH Pe3yJIbTATAMHN 0CBOEHHUsI 00Pa30BaTeIbLHOI NIPOrpaMMbl

[Inanupyemble pe3yabTaThl OCBOCHHUS
00pa3oBaTeNbHON IPOTPAMMBI

(popmupyembie KOMIIETSHITHH )

[Tnanupyemsble pe3ynbTaThl O0yYEHHs 110 AUCLIUILINHE

VYK-1. CnocolGeH OCymecTBIATh IOHCK,
KPUTHUYCCKHUH aHAJIM3 ¥ CUHTE3 WH()OPMAIIHH,
HMPUMEHSTh CHCTEMHBIH ITOAXO0JT IS PEIICHUS
IIOCTaBJIEHHBIX 3a7a4

YK-1.1. Aranm3upyet 3aaady, BbIAEHAs €e 0a30BbIC
COCTABIISIOLINE;

YK-1.2. OnpenensieT, UHTEPIPETUPYET U PAHKUPYET
uHpopmanuio, TpebyeMyto TUTSt perieHus
MOCTaBIICHHOM 3a/1a4H;

VK-1.5. PaccmarpuBaer u npeiaraeT BO3MOKHBIE
BapHaHTHI PEIICHHsI OCTABICHHON 3aJa4uu, OLEHUBAs
UX JOCTOMHCTBA U HEJJOCTATKH.

OIIK-1. Cnocoben mnpuMeHsATH 0a30BbIe
3HaHUS B 00J1aCTH PU3UKU U PAAUOPHU3UKU U

OIIK-1.1. Ilpumenser 0a3oBbie 3HaHHS B 0O0JacTU
(U3HKO-MaTEeMATHYECKUX HAyK IS PEIICHUs 3aaad

UCIOJB30BaTh HMX B MNPO(ECCHOHAIBHOW | MPOPECCHOHATLHOMN ICATEILHOCTH.

NEeSTeIbHOCTH, B TOM 4YHCiIe B cdepe

NEIarOTMYECKON JCSTEIBHOCTH.

OIIK-2. Criocoben npoBoauth | OIIK-2.2. TIpoBOIUT TEOpeTHYECKOe H3ydeHHUE
JKCIIEPUMEHTaJIbHbIE U TEOpeTHYeCKHe | 0OBEKTOB, CHUCTEM M TMPOIECCOB B paMKax TeMbl

HAaYYHBIC HMCCJICIOBAHUSA 06’L€KTOB, CUCTEM U
Mponeccos, O6p363TLIBaTB U HOpCACTABIIATH
OKCHICPUMCHTAJILHBIC JaHHBIC.

HAaY4YHOI'O UCCJICAOBAHUA.

5. @opma NpoMeKYyTOYHOM ATTECTALMM U CEMECTP MPOXO0KIACHUS

3auer B 6 ceMecTpe, IK3aMeH B 7 CEMECTDE.

6. SI3bIK MpenoaaBaHusi: PyCCKUH.

1. Conepxanue TMCHUIIMHBI, CTPYKTYPHMPOBAHHOE MO0 TeMaM (pa3jieiaM) ¢

YKazaHuE€M OTBCACHHOIO Ha HHUX KOJIUYECTBA aKaJCMHYCCKHUX YacOB U BHU/I0B

yueOHBIX 3aHATHIA.

1./1151 CTy/IeHTOB 04HOI1 (popMBbI 00yUeHUA

VYueOHast mporpaMmma — HAMMCHOBAHHE
pasziesoB U TeM

Bcero KonrakTHas pabora Camocros

(gac.) (dac.) TeIbHas
paOora, B
TOM YHUCIIE
KoHTpoas




(uac.)

Jleknu

[IpakTrueckue
3aHATUA

BCCTO

B T.4.
111

BCETO

B T.4.
I111

1. Ucropuueckue NPEaNIOChUTKH CO3IaHH
KBAaHTOBOUW MEXaHUKHU.

2. Jlunelinple omepaTopbl. 3amada  Ha
coOCTBeHHBIE (YHKIIMM U COOCTBEHHBIC
3HAYEHUS. ODPMHUTOBBI OINEPATOpPHl U UX
CBOMCTBA.

12

3. YpaBuenue Illpenunrepa. VYpaBHeHUe
HenpepeiBHOCTU. CTallMOHAPHOE PEIlICHHE.

14

4. CooTHolIEeHuE HEOIPEICIICHHOCTH
I'eit3enoOepra.

10

5. 3ajaya JBUKEHUS B I0JIE LEHTPaIbHbBIX
cui1. Bomopoonogo6HbIid aTom.

10

6. KBaHTOBBIII  OCHHIUISTOD. Crexp.
MarpudHoe npeICTaBICHHE.

10

7. MarpuuHoe NpeACTaBICHUE KBAaHTOBOU
MEXaHUKU. OpMHUTOBBI MaTpULBL.
VYHUTapHblE  MaTpulbl U Pa3JIMYHbIE
npeoOpa3oBanus. CBONCTBO  YHUTapHBIX
MaTpHuil. Ornpenenenue byHKIIIN
OIIepaTOpOB.

10

8. MomeHT UMITYJbCA. [IpaBuna
kommyTaiuu. CoOcTBeHHbIE (YHKIMH |
COOCTBEHHBIC 3HAUYCHUSI.

10

9. Teit3eHOeproBekoe NpeCTaBICHUE.
['eit3enOeproBckoe ypaBHEHUE JIBHIKCHUS.
CBs13b ¢ ypaBHeHHsIMH [ aMUIIBbTOHA.

10

10.3aK0HBI COXpaHEHUsSI M COXPAHSIOIIUECS
BenMunHbL. [IpeoOpa3oBaHus CHUMMETpHH.
Oo6mme CBOICTBa peoOpazoBaHusl.
[ToHsiTHE O TEOpPHUHM TPYII U HEMPUBOAUMBIX
IIpE/ICTaBICHUSIX.

10

11.CraimonapHass  Teopusi  BO3MYILLEHUIH
(HEBBIPOKACHHBIM Ccllydyail M ¢ y4éToM
BBIPOKACHNUS).

10

12 Bapuarnmonnslid npuHimn. Merton Purtia
(st OCHOBHBIX n BO30Y>KIEHHBIX
COCTOSTHHA).

10

13.HecranmonapHaasi Teopusi BO3MYIICHHUH.
3onoroe mpaBuino Pepmu. bopHOBCKoOe
pUOIIHKEHUE.

10

14. Teopus cnuna Ilaymu. Matpuns! Ilaynu.
Bekrop cimHa. MarHuTHBIA MOMEHT.

12

3a 6 cemecTp

144

28

28

88

15.CniuHopbuTtanbHOe  paclieruieHue B
aToMax.

10

16. AnoManbHbIH 3 dekT 3eemana.

10




17.Cuctembl  TOXAeCTBeHHBIX  yactuil. | 10 2 2 6
[Tpunnun [Maymu. Meron Xaprpu-®oka.

18./IsyxanekTpoHHas  cucrtema.  Atom | 14 2 2 10
renus. [laparenuii, opTorenuid.

19.PenstuBucTCKasT KBaHTOBash MexaHuka. | 11 2 2 7
Ypasuenue upaxa. [1nockre BOJHBIL.

20.PensaTHBHCTCKUE TIONPABKU K ypaBHEHHIO | 14 2 2 10
[lIpenunrepa. Ypasuenue [laymnu.

21.Vcriyckanue u morjomieHue usnmydenus. | 10 2 2 6
Koaddunment OWHINTEHHA. Crnyuait

IeHTpanbHBIX cuil. [IpaBuio orbopa.

22 Ilepnonnueckas Tabmuna MengeneeBa. | 10 2 2 6
BekropHast MmoJenb aToMa.

23.ToHkas CTpyKTypa aTrOMHBIX YypoBHEH. | 10 2 2 6
[IpaBuno wunTepBanoB Jlanme, MHOXHUTENb

Jlanpe.

24 Monexkyna BOJIOPO/IA. Oomennoe | 10 2 2 6
B3aUMOJICHCTBUE. DHEPIHs CBS3H.

25.Meton  ¢azoBbix (ynkuuit. Pazosoe | 10 2 2 6
ypaBHCHHE.

26./IBrKeHHE DJICKTpPOHA B IMEPHOIUYECKOM | 16 3 3 10
mojie. DHEpreTudeckue 30HBL Teopema

biioxa.

27.CucteMa  TOXICCTBEHHBIX  dacTull. | 16 3 3 10
Pacnipenenenne ®@epmu-/Iupaka u boze-

DWHIITEHHA.

28.1TpubnmxeHre cBOOOIHBIX 3JIeKTPoHOB B | 10 2 2 6
Teopur MetauioB. ¢(dekTuBHAT Macca

AJIEKTPOHA.

3a 7 cemectp 180 30 30 93
9K3aMeH 27 27
UTOIro 324 58 58 208

I11. O0pa3oBaTesbHbIEC TEXHOJIOTHH

VYyeOHast mporpammax- Bun 3ansaTus O06pazoBarenbHbIE TEXHOJIOTUH
HaMMEHOBAaHME PA3JIENIOB U TEM
1. Mcropuueckue npennocbuiku | Jlexyuu, npakmuyeckue | AkmusHoe cnywanue.
CO3/1aHUS KBAaHTOBON MEXaHUKHU. | 3aHAMUSL I'pynnogoe  pewenue  3adau.
Pewenue UHOUBUOYATILHBIX
3a0au
Moseosou wmypm
2. JluneitHble omneparopsl. | Jlexyuu, npakmuyeckue | Axkmusnoe cnywanue.
3anaua Ha COOCTBEHHBIC | 3aHAMUSL I'pynnosoe  pewenue  3a0au.
GbyHKIIMM U COOCTBEHHBIE Pewenue UHOUBUOYATILHBIX
3HAYEHUSI. OpPMUTOBBI 3a0au
OIepaTopsl U UX CBOMCTBA. Moseosou wimypm
3. YpaBHeHue [penunrepa. | Jlexyuu, npakmuyeckue | AxkmugHoe cywanue.
YpaBHeHHE HENPEPBIBHOCTH. | 3AHAMUSL I'pynnogoe  pewenue  3adau.
CranuonapHoOe peleHue. Pewenue UHOUBUOY ATIbHBIX
3a0au




Moseosou wmypm

4. CooTHOIICHHE Jlexyuu, npakmuydeckue | AxkmusHoe cayuanue.
HEOIPE/IETIEHHOCTH 3auamus I'pynnosoe  pewenue  3aoau.
['eit3enoOepra. Pewenue UHOUBUOYATILHBIX
3a0ay
Moszeosoit wumypm
5. 3ajaya JABWKEeHUs B mone | Jlekyuu, npakxmuueckue | AkmusHoe crywanue.
LEHTPaIbHbBIX CWIL. | 3aHAMUSA I'pynnosoe  pewenue  3aoau.
Bonopoonono0HbIit aToM. Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
6. KBaHnTOBBII ocuuyusTOop. | Jlekyuu, npakmuydeckue | AxkmusHoe caywanue.
Crnexrp. MarpuuHoe | 3ansamus I'pynnosoe  pewenue  3adau.
MIpe/ICTaBJICHHE. Pewenue UHOUBUOYATILHBIX
3a0ay
Moszeosoit wumypm
7. MarpuuHoe npencrasieHue | Jlexyuu, npakmuueckue | AkmusHoe crywanue.
KBaHTOBOI MEXaHUKU. | 3aHAMUSA I'pynnosoe  pewenue  3aoau.
OpMUTOBBI MaTpULBL. Pewenue UHOUBUOYATILHBIX
YHuTapHbie MaTpHIIbI u 3adau
pa3nuyHbIe npeoOpa3oBaHusl. Mo3zzo6ou wimypm
CBOWCTBO YHMTApHBIX MAaTpPHIL.
Onpenenenue byHKIUU
OIIepaTOPOB.
8. MomenT mummyinsca. [lpaBuna | Jlexyuu, npakxmuueckue | AkmusHoe crywanue.
KOMMYTAIIHH. CoOcTBeHHbIE | 3aHAMUSA I'pynnosoe  pewenue  3aoau.
byHKIME W COOCTBEHHBIE Pewenue UHOUBUOYATILHBIX
3HAYEHUSI. 3adau
Moseosou wmypm
9. T'eit3enOeprosckoe Jlexyuu, npaxmuyeckue | AkmusHoe crywanue.
IIpeJICTaBJICHHUE. 3auamus I'pynnosoe  pewenue  3aoau.
[eiizenOeproBckoe  ypaBHEHHE Pewenue UHOUBUOYATILHBIX
JIBUKEHUSI. CBsi3b C 3a0ay
ypaBHeHUsAMHU ['aMuIbTOHA. Mo3zzoeou wimypm
10.3akonbl  coxpaHeHuss " | Jlekyuu, npakmuueckue | AkmusHoe crywanue.
COXpaHSIOIINecs BEJIMYUHBI. | 3aHAMUSL I'pynnosoe  pewenue  3aoau.
[IpeoOpa3oBaHus  CUMMETpUHU. Pewenue UHOUBUOYATILHBIX
Oo6ume CBOMCTBa 3a0au
npeobpazoBanus. [lonstue o Moseosou wimypm
TEOPHHU TPYII U HETPUBOAUMBIX
IIPE/ICTaBICHUSIX.
11. CraumonapHast Teopus | Jlekyuu, npakmuueckue | AkmusHoe cayuwianue.
BO3MYILEHUN (HEBBIPOXKICHHBIN | 3aHaAmuUA I'pynnosoe  pewenue  3aoau.
ciryyait u c y4€ToM Pewenue UHOUBUOYATILHBIX
BBIPOKICHUS). 3a0au
Moszeosoit wimypm
12. BapuauumonHnslii  npuHUMn. | Jlexyuu, npaxmuueckue | AkmueHoe crywanue.
Meton Putna (11 OCHOBHBIX U | 3aHAMUSA I'pynnosoe  pewenue  3aoau.
BO30YXIEHHBIX COCTOSHUI). Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
13. HecranmonapHast teopus | Jlekyuu, npakmuyeckue | AkmusHoe crywanue.




BO3MYIIIEHUH. 30J10TOe MPABUIIO | 3aHAMUA I'pynnosoe  pewenue  3aoau.
depmu. BopHoBckoe Pewenue UHOUBUOYATILHBIX
npUOIMKEHHUE. 3a0au
Moszeosoit wumypm
14. Teopus CIMHa [Taymu. | Jlekyuu, npakxmuueckue | AkmusHoe cayulanue.
Marpuupsr  Ilaymu.  Bektop | sanamus I'pynnosoe  pewenue  3adau.
cnrHa. MarHUTHBIA MOMEHT. Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
15. CriunopburanbHOe Jlexyuu, npakxmuuyeckue | AkmusHoe cywanue.
paclieneHme B aroMax. 3auamus I'pynnosoe  pewenue  3aoau.
Pewenue UHOUBUOYATILHBIX
3a0ay
Moszeosoit wumypm
16. AHOMaNbHBII abdexr | Jlexyuu, npakmuieckue | AkmusHoe caywianue.
3eemana. 3aHamus I'pynnosoe  pewenue  3aoau.
Pewenue UHOUBUOYATILHBIX
3a0au
Moseosou wmypm
17.CuctemMbl  TOXIECTBEHHBIX | Jlexyuu, npaxmuuyeckue | AkmusHoe crywanue.
gactun.  [puamun  [laymu. | sauamusa I'pynnosoe  pewenue  3aoau.
Merona Xaptpu-Doxka. Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
18./IsyxanekTpoHHast cucrema. | Jlekyuu, npakxmuueckue | AkmusHoe crywanue.
Atom  remusa.  Ilaparenuii, | sanamus I'pynnosoe  pewenue  3aoau.
OpPTOTEIHUH. Pewenue UHOUBUOYATILHBIX
3a0au
Moseosou wmypm
19.PenaruBucTcKass  KBaHTOBas | Jlexyuu, npaxmuyeckue | AkmusHoe crywanue.
MeXaHHKa. YpaBHenue Jlupaka. | sanamus I'pynnosoe  pewenue  3adau.
IInockue BOJHBL Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
20.PensaTHBHCTCKUE TIONIPAaBKH K | Jlexyuu, npakmuueckue | AkmusHoe crywanue.
ypaBHEHUIO Hlpenunrepa. | 3auamus I'pynnosoe  pewenue  3aoau.
VYpasuenue [laymnu. Pewenue UHOUBUOYATILHBIX
3a0au
Moszeoeoit wimypm
21.Vctiyckanne u moriomuienue | Jlexyuu, npakmuueckue | AkmusHoe crywanue.
U3ITyYECHHUS. Koaddunmenr | sanamusa I'pynnosoe  pewenue  3aodau.
OHHIITENHA. Crnyyait Pewenue UHOUBUOYATILHBIX
HEHTpanbHBIX cui. [IpaBuino 3a0ay
otbopa. Moseosou wumypm
22.Tlepuoamnueckas tabnuua | Jlexyuu, npakmudeckue | AkmugsHoe caywanue.
Menpeneena. BekropHas | zauamus I'pynnosoe  pewenue  3adau.
MOJIeTIb aToMa. Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
23.ToHKass CTpPyKTypa aTOMHBIX | Jlexyuu, npakxmuueckue | AkmugHoe crywanue.
ypoBHel. [IpaBuino MHTEpBANOB | 3auaAmMuUA I'pynnosoe  pewenue  3adau.
Jlange, mHOXHMTEND JlaHe. Pewenue UHOUBUOYATILHBIX




3a0au
Moszeosoit wumypm

24.Monekyna Bojtopona. | Jlexyuu, npaxmuueckue | AkmugHoe crywanue.
Ob6menHoe B3aUMOJICHCTBHE. | 3aHAMU I'pynnosoe  pewenue  3aoau.
DHeprus CBs3H. Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
25.Meton ¢azoBbix GyHKIUH. | Jlekyuu, npakmuuecxkue | AkmusHnoe cayuiarue.
da3oBoe ypaBHEHHE. 3auamus I'pynnosoe  pewenue  3aoau.
Pewenue UHOUBUOYATILHBLX
3a0ay
Moszeosoit wumypm
26.JImwxenne  snekTpoHa B | Jlexyuu, npakxmuueckue | AkmusHoe crywanue.
MEPUOTUTIECKOM TOJIC. | 3aHAMUSA I'pynnosoe  pewenue  3adau
OHepreruyeckue 30Hbl. Teopema Pewenue UHOUBUOYATILHBIX
bnoxa. 3a0ay
Moseosou wmypm
27.Cuctema TOXKIECTBEHHBIX | Jlexyuu, npaxmuyeckue | AkmusHoe cywanue.
yactull. Pacnipenenenne @epmu- | sanamus I'pynnosoe  pewenue  3adau.
Hupaxa n bo3e-OlHINTEHHA. Pewenue UHOUBUOYATILHBIX
3a0ay
Moseosou wmypm
28.ITpubmmxenne  cBOOOIHBIX | Jlekyuu, npakmuueckue | AkmusHoe caywanue.
AJIEKTPOHOB B TEOPUU METAJUIOB. | 3aHAMUSA I'pynnosoe  pewenue  3aoau.
OddexTuBHAs Macca MIEKTPOHA. Pewenue UHOUBUOYATILHBIX
3a0au

Moseosou wmypm

IV. Ounenounble MaTepuaJIbl VISl IPOBeIeHUs] TeKyllel U MPOMEeKYTOYHOM

aTTecTaluu

Dopma nposeedenus IK3aMeHa: CTYICHTHI, OCBOMBILIKE NPOrpaMMmy Kypca

«KBanToBag MexaHUKa»

MOI'yT IIOJYYHTb OLICHKY IIO HTOI'aM CeMeCTPOBOﬁ u

MOJIyCEMECTPOBOM PEUTHUHIOBOM ATTECTAMU COTVIACHO «IIOJI0KEHUIO O PEUTHHTOBOM

cucteme ooyuenus TBI'Y» (mpotokoi Ne8 ot 30 ampens 2020 r.).

Ecmu ycnoBus «llonoxeHnst 0 peMTUHIOBOW CHCTEME

...» HC BBIIIOJIHCHBI, TO

AK3aMeH caaeTcs coryiacHo «ll1oy1okKeHnto 0 MPOMEXKYTOUHOM aTTecTaluu (PK3aMeHax 1

3auerax) OOydYalomuXCsi MO MporpamMMaM BbIciiero oOpaszoBanust TBI'Y» (mpoTokomn

Nell ot 28 anpenst 2021 r.)

Ji11 mpoBeeHus TeKyLeil U NPOMe;KyTOYHOM aTTeCTALMU:




YK-1. CpnocofeH ocymecTBJAATb MOMCK, KPUTHYECKHMiIl AaHAJIM3 M CHHTE3
uHpoOpMaAU, NPUMEHATh CHUCTEMHBIH MOAXO0A [Jisl PelleHUus] MOCTABJEHHBIX
3ajav:
VK-1.1. AHanu3upyeT 3a7auy, BbIIEIsAA €€ 0a30BbIE COCTABIISIOIINE;
VK-1.2. Onpenenser, UHTEPOPETUPYET U paHKUPYeT MH(POpMaLUIO, TpeOyeMyro is
pEIIeHNs TOCTABICHHOW 3a]1a4H;
YK-1.5. PaccmaTtpuBaer u npeuiaraetT BO3MOXHBIE BAPUAHTHI PELIEHUS [TOCTABICHHOU
3aJ1a4uM, OLICHUBAsI UX JIOCTOMHCTBA U HEJJOCTATKH.
Jl1sl BceX MHAMKATOPOB O/IMH CNOCO0 aTTecTAllNuU.

3apanue:

1. JleificTBuE KBAaHTOBOMEXAHMYECKOTO ONEPATOpa KOOPAMHATHI HA BOJIHOBYIO

(YyHKUHIO B KOOPAMHATHOM MPEACTABICHUH OMPEAEIIAECTCS COOTHOIIEHUEM
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I'. OTBeT 3aBUCUT OT COCTOSHUSA KBAHTOBOI CUCTEMEI
2. Ha wyactumy, Haxomsmiyrocss B OZHOMEPHOHW OECKOHEYHO TITyOOKOU

MMOTEHIHAIBHOU SIME IIIUPUHOU
U=

HAJOXKWJIM Majoe BOo3MylleHue. YeMy paBHa MONpaBKa BTOPOro MOPsAKA K

0, O<x<a,
o, X<0,x>a,

SHEPTUH OCHOBHOT'O COCTOSTHHS?

Cnoco0 aTrrecranum: NUCbMEHHBIN

Kpurepuu onenkmu:

- Boicokuii yposenv (3 oanna). Ilonumaer (U3HMKY SBJICHHSA, COCTABIIACT
MaTeMaTUYECKUE BhIPXKEHUS JJIsl ToJTydeHusl petienus. [lorygaeT npaBUIbHBIN OTBET.

- Cpeonuni yposenv (2 6anna). Ilonumaer ¢usuky sBiacHUS. VcnpIThIBaeT
CJIO’)KHOCTH C COCTaBJIICHUEM MAaTeMaTHYECKHX BBIPAXKEHUW JJISl TIOJYYEHUS PELICHUS.

[Tomy4aeT npaBUIbHBIN OTBET.



- Huskuii ypoeenv (1 o6ann). Tlonumaer ¢usuky sBrneHus. VcnbIThIBaeT
CJIOKHOCTH C COCTaBJICHMEM MAaTEMaTHYECKHX BBIPAKCHHUN AJI TOJYyYEHUS PELICHHUS.

H3-3a aJIF€6paI/I‘IeCKOﬁ HCTOYHOCTH HC ITOJIY4ACT HpaBI/IHLHBIﬁ OTBCT.

OIIK-1. Cnocob6en mnpuMeHATb, 0a30Bble 3HAHUA B 00JacTH (U3MKH H
paauo(puU3MKA M HMCIOJb30BATH UX B NPO(ECCHOHAIBLHON JAesATeJIbHOCTH, B TOM
ynciie B cpepe meaarornyeckou J1eATeJJbHOCTH:
OIIK-1.1. Tlpumensier 0a30BbIe 3HAHUS B 00JIACTU (PUBUKO-MATEMATHUYECKUX HAYK JIJIS
pereHus 3a1a4 npoheCcCHOHATBHON JeATETLHOCTH.

3ananue:
B mMomeHT BpemeHu t=0 4YacTuila CO CHMHOM 1/2 HaXOAUTCSA B COCTOSIHUH, B KOTOPOM

IIPpOCKIHA CIIMHA Ha OCb Z pPAdBHA +]/2. ['aMmunbpTOHMAH HJaCTUIIbl B MaroHuTHOM IIOJIC

umeer BHI H=AV2(o,+0,). 31ece A — moCTOsIHHAS, ©,,0, — MaTpuusl Ilaymm.

Haiinute, yepe3 kakoe BpeMs IpOEKIMs ciiuHa OyAeT paBHa —1/2 .

Cnocod arrecTanMu: NMCbMEHHBIN

Kpurepuu oneHnku:

- Boicokuii yposenv (3 o0anna). TlonumaeT (GHU3NKY SBIACHHUS, COCTaBJISCT
MaTeMaTHYECKHUE BRIPAKCHUS JJIS MOTydeHUs perieHus. [lomydaer mpaBuiIbHBIA OTBET.

- Cpeonunt yposenv (2 6anna). Ilonumaer ¢usuky sBiacHHS. VCHBIThIBaeT
CIIO)KHOCTH C COCTABJICHHEM MaTEMaTHYCCKUX BBIPAKCHUH IJIS TIOJYYCHHS PEIICHHUS.
[Toy4aeT mpaBWIIbHBIN OTBET.

- Huskuii yposenv (1 6ann). Ilonumaer ¢usuky sBieHus. VcneIThiBaeT
CIIO)KHOCTH C COCTABJICHMEM MaTeMaTHYECCKUX BBIPAKCHUH MJIS TIOJYUCHHsS PEIICHMUS.

N3-3a anrebpanyeckoii HETOYHOCTH HE TIOJTydaeT MPaBUIIbHBIN OTBET.

OIIK-2. Cnoco0eH NMpoOBOAMTH IKCNEPUMEHTAJIbHbIE W TeopeTHYeCKHue Hay4Hble
HCCJIeA0BAHUS 00bEKTOB, CUCTEM M INPOLECCOB, 00padaThiBaTh U NPEACTABJIATH
JIKCIEePUMEHTAJIbHbIE TaHHbIE!

OIIK-2.2. TIpoBoauT TeopeTHuecKoe H3yueHue OOBEKTOB, CHCTEM U IPOIIECCOB B

paMKax TCMbl HAYYHOT'O UCCIICAOBAHUA.



3aganue:

1. ®usnyeckas BeIMUMHA A HMEET B COCTOSHHUM |l//> OIIPCACIICHHOC 3HAYCHUC,

cClim

A. |y) He 3aBHCHT OT BpeMeHH

B. |y) sBisieTcst oHUM U3 COOCTBEHHBIX BEKTOPOB HaOI01aeMOi A

B. |v) siBIseTcst COOCTBEHHBIM BEKTOPOM oliepaTopa ['aMIUIIbTOHA CHCTEMBI
I'. |y) He 3aBHCHT OT KOOpANHAT

2. YacTuiia HaXOIUTCSA B COCTOSHUU
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Omneparop A umeer BUI:
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A

A
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3. IlycTh "acTuIlbl B MydYKe MOJSPU30BAHBI BIOJIb HAMpaBICHHUs N, T.€. CIIUHOP
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BekTop Hanps»yKeHHOCTH MarHUTHOTO 1MoJjIs B mpudope llItepHa HampaBieH BIOJb
ocu OZ  Haiitu oTHOIIEHME MHTEHCHBHOCTEH B JBYX TOYKax Ha DKpaHe

(MHTEHCUBHOCTh B BEpXHEW K MHTEHCUBHOCTH B HUKHEHN) MOCIIE MPOXOXKIAEHUS pudopa



HTepHa, cunTas, YTO MHTEHCUBHOCTH MPOMOPLMOHAIBHBI BEPOATHOCTSIM OOHApPYKUTh

1 1

B OJIHOM TOUKE COMH 2, a B Ipyrod 2.

Cnoco0 arrecTanum: NUCbMEHHBIN

Kpurepuu oueHku:

- Buicokuii yposenv (3 oanna). Ilonumaer (U3HKY SIBICHUS, COCTABIISIET
MaTEeMaTUYECKUE BbIpAXKEHUS IS MostydeHus pemienus. [lomyyaeT npaBuiibHBIA OTBET.

- Cpeonuit yposenv (2 6anna): Ilonmmaer ¢usuky sBiacHHS. McnpIThIBacT
CJIO)KHOCTH C COCTAaBJICHHUEM MAaTEMaTHYECKUX BBIPAXKEHUUN NIl MOJYyYEHHs PELICHHUS.
[Tomy4aeT npaBUIIbHBIN OTBET.

- Huskuii ypoeenv (1 6ann). ITlonumaer ¢usuky sBiueHus. VcnbIThIBaeT
CJIO)KHOCTH C COCTABJICHHUEM MaTEMaTHYECKUX BBIPAKECHUMN IS MOJYyYEHHs PELICHUS.

H3-3a anre6pquGCKOﬁ HCTOYHOCTH HC II0JIY4acCT HpaBHHLHBIﬁ OTBCT.

V. YueOHo-MeTOAU4YEeCKOe U HH(PopMALIMOHHOE 0O0ecnieyeHHe TUCIIUIIMHBI
1) PexoMeniyeMast tureparypa
a) OcHOBHas JIUTEpaTypa:

1. KBanToBass MexaHMKa B TPWIOKEHUSIX K (U3MKE TBEpHoro tema /
Kpacnonesues E.A. - HoBocu®6.:HI'TY, 2010. - 355 C.
http://znanium.com/catalog/product/556655

2. bnoxunnes J[. 1. OCHOBBI KBAaHTOBOM MEXaHHUKH [ DJIEKTPOHHBIN pecypc] : yueo.
nocobue — DnektpoH. AaH. — Cankt-IlerepOypr : Jlans, 2004. — 672 ¢. —

Pexum noctyna: https://e.lanbook.com/book/619.

3. Edpemos, 0. C. KBanToBas Mexanuka : yueOHoe mocodue ans By3oB / 1O. C.
EdpemoB. — 2-e uzn., ucnp. u gon. — M. : UznarensctBo HOpaiit, 2018. — 458
C. https://biblio-online.ru/book/9C203039-ED72-441A-9807-
E742AB812981/kvantovaya-mehanika

4. Emotun I1. B., KpuuenkoB B. JI. KBanToBast Mexanuka c 3ajgauaMu Ou3MaTiuT,

2001, 300 c. http://biblioclub.ru/index.php?page=book red&id=68967&sr=1



http://znanium.com/catalog/product/556655
https://e.lanbook.com/book/619
https://biblio-online.ru/book/9C203039-ED72-441A-9807-E742AB812981/kvantovaya-mehanika
https://biblio-online.ru/book/9C203039-ED72-441A-9807-E742AB812981/kvantovaya-mehanika
http://biblioclub.ru/index.php?page=book_red&id=68967&sr=1

0) lononHuTenbHas JIMTEepaTypa:

1. Hlnoneckuii D. B. Atomuas ¢usuka. Tom 2. OCHOBBI KBaHTOBON MEXaHUKU H
CTPOEHHE 3JIEKTPOHHOW 00070YKM aToMa [DNEeKTpOoHHBIH pecypc]: yued. —
OnektpoH. naH. — Cankrt-Iletepoypr : Jlanb, 2010. — 448 c¢. — Pexum
nocryma: https://e.lanbook.com/book/443.

2) IlporpamMHOe obecrnieueHre

a) JIneH3snoHHoe mporpaMmMHoe o0ecreueHme

0) CB0OOIHO pacmpocTpaHsieMoe NporpaMMHOE oOecTieueHre

3) CoBpemMenHnblie ipodeccrnoHanbHbIe 0a3bl JaHHBIX U WH(HOPMAIIMOHHBIE

CIIpaBOYHBIC CUCTCMBIL

1.D9BC«ZNANIUM.COM» www.znanium.com;

2.9bC «YHuBepcurerckas o6ubamoreka onnaiia»https://biblioclub.ru/;

3.9BC «JIanp» http://e.lanbook.com

4) Ilepeuenb pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKALIMOHHON  CETH

«I/IHTepHCT», HCO6XOI[I/IMI)IX JJI OCBOCHUA JUCHHUITIMHBI

VI. Meroauueckue MaTepuaJbl JAjisi OOy4YalOUIUXCS MO OCBOEHMIO
AUCUMILTHHBI

— IVIAHbI NPAKTHYECKUX (CEMHHAPCKUX) 3aHATHI:

Cemunap 1. Pemrenne 3amau Ha temy «VcToprueckne NMpeAnoChUIKM CO3aHUs
KBAHTOBOW MEXAHUKW.

[Ipumeps! 3a1au:

Haittu pacuienieHne ypoBHEM SHEPIMM aromMa BOAOPOJAa B  OJHOPOIHOM

—

MarauTHOM mone H .

Cemunap 2. Pemienue 3amau Ha Temy «JIMHEWHBIE omepaTopbl. 3anada Ha
coOCTBEHHbIE (PYHKIIMM M COOCTBEHHbIE 3HAUEHUS. DPMHUTOBBI OMNEPATOPbl U UX
CBOWCTBAY.

ITpumeps! 3aau:

—_—

1. Jlokasatb, 4TO €CIIu [K, E] =1,TO0 [K, BZ] =2B


https://e.lanbook.com/book/443
http://www.znanium.com/
http://e.lanbook.com/

— ~

2. JlokazaTb, uTo ecid A u B 3pMHUTOBBI 1 HE KOMMYTHUPYIOT, TO OIEPaTOP i[A, B] -

9PMHUTOB.

Cemunap 3. Pemenune 3amau Ha TeMy «YpaBHeHue lllpenuwnrepa. YpaBHeHue
HENpephIBHOCTU. CTallMOHAPHOE PELLICHUE.

[Ipumeps! 3a1ay:

Haiitu ypoBHM 3HEpruM B OAHOMEPHOW CUMMETPUYHOW MOTCHIUAIBHOU SIME:

V(x):—VOHpH|x|<a.V(x)=O X>a

pu

Cemunap 4. Pemenue 3amau Ha TeMy «COOTHOIIIEHHWE HEONPEACICHHOCTH
I'eiizenoepray.

[Tpumepsl 3a1ay:

ITokasaTh, 4TO MEKIy pasMepoM ydactka AX,| B KOTOpOM JIOKalIH30BaHA IPyIa

BOJIH H pa3sGpocoM BONHOBBIX BekTopoB AK rpymmer BonH cymectByer cooTHOIICHHE
AX-AK ~ 7

Cemunap 5. Pemenue 3amay Ha TeMy «3ajadya JBH)KEHHUS B I0JIE LIEHTPAIbHBIX
cui1. Bogopoaomnoio0HbIi aTom.
[Ipumeps! 3a1au:
1. PaccuuTaTh pacuIeIUICHHE YpOBHS aToMa BoOjopoja ¢ N=2 B ciabom

OJHOPOIHOM JJICKTPHUYCCKOM IIOJIC.

Cemunap 6. Pemenue 3amau Ha Temy «KBanTOBBIM ociuiarop. Choekrp.
MartpuyHoe npeACTaBIEHUE. ».
ITpumeps! 3amau:

1. HailTu ypoBHM 3HEPrUM M BEKTOpPA COCTOSHHS OJHOMEPHOTO TapMOHHYECKOIO

N2 2/9
OCHMJUISATOPA B TOCTOSSHHOM BHEIIHEM IT10JI€ H=p / 2m+kx / 2 FX. CpaBHUTH
TOYHBIA OTBET C MEPBOM IMOMNPABKOW K OCUMJUIATOPHBIM YPOBHSIM SHEPTUHU, €CIIH

BHCIIHECC I10JIC paCCMATPUBACTCA KaAK BOSMYIICHUC.



Cemunap 7. Pemenue 3amgad Ha TeMy «MaTpuyHOE NMpEACTaBICHUE KBAHTOBOM
MEXAaHUKH. DPMUTOBBI MATPUIIbl. Y HUTAPHBIE MaTPULIbl U pa3InYHbIE TPEOOPa30BAHUS.
CBoiicTBO yHUTapHBIX MaTpull. Onpezenenue GyHKIIUH ONEPATOPOB.».

[Tpumeps! 3amay:

1. Iloka3aTs, 4TO eciu oreparop A — CKaJIsIp, TO

<‘]M "A“]M > :5JJ'5MM’<J ‘A“]>

,T.C. €ro MAaTpUYIHbIC 3JICMCHTHBI

JuaroHalJIbHbI, HO Ju M u He 3aBucsaT ot M.

Cemunap 8. Pemenne 3amau Ha Ttemy «MomeHT wumnynbca. IIpaBuna
koMMyTanuu. CoOCTBEHHbIE PYHKIIMU U COOCTBEHHBIEC 3HAYCHMUSL.).
[Ipumeps! 3a1ay:
3. Yka3zaTb, MEXJy KaKUMH YPOBHSIMH 3apsKEHHOT0 C(EpUYECKOro rapMOHHUYECKOTO
OCLIWJLIATOPA  BO3MOXHBI ~ JJIEKTPOMAarHUTHBIE  IEPEXOAbl B JUIIOJBHOM
NpUOJIMKEHUU. BBIUMCINTE BpeMsl KU3HU NEPBOro BO30YKIEHHOIO COCTOSHUS

OCIHUJIIILATOPA B 9TOM HpI/I6JII/I)KeHI/II/I.

Cemunap 9. Pemenune 3amau Ha Temy «['eli3eHOEproBckoe MpencTaBiICHUE.
I'eiizenbeprosckoe ypaBHeHUE ABIKECHHA. CBSA3b C YpaBHEHUSAMH | aMHIIBTOHA. ).
[Ipumeps! 3a1au:
1. HaiiTu BepoOSITHOCTh OTPAKEHHS] YACTUILBI TIPU TMPOXOKICHUH HAJl

V(x)=V, _|x|>a. V(x)=0
OJTHOMEPHBIM TOTEHIIMAIBHBIM Oaphepom npu ;

X|>a
| | (?HEpTUS YaCTHUIlLI OOJIBIIE BEICOTHI 0apbepa).

npu

Cemunap 10. Pemenne 3a1a4y Ha TeMy «3aKOHBI COXPAHEHUS U COXPAaHSAIOIIMECS
BenuuuHbL. [IpeoOpazoBanus cummerpuun. O0uMe cBoiicTBa npeodpasoanus. [lonstue
O TEOPHH IPYIIT U HEMPUBOAUMBIX MPEICTABICHUAX.».

ITpumeps! 3aau:



1. Haiitu BeposTHOCTH mepexozga aroMa tputus H3us 1S cocrosHus B 1S

cocrosuue nona He* npu B-pacnane ogHOro U3 HEUTPOHOB Aapa.

Cemunap 11. Pemenue 3amau Ha Temy «CranpoHapHasi TEOpUs BO3MYIIEHUI

(HEBBIPOXKICHHBIN CITy4ail U ¢ Y4ETOM BBIPOKICHUSA).».

[Tpumepsl 3a1ay:

1) |2
2. JIByXypOBHEBasi CUCTEMA C COCTOSIHUSIMH | >, | >, SHEPrUU KOTOPBIX €CTh

heo,

h(()z ,JIOABCPIracTCA I[CﬁCTBI/IIO HC 3aBHUCAIICTO OT BPCMCHU

Bo3myuieHuss W. BBIYMCIUTH BEPOATHOCTH OOHAPYXKUTh TO WM HHOE

COCTOAHHNC B MOMCHT BPCMCHH t, CCJIK B MOMCHT BpPCMCHH t=0 cucrema

Haxoaujaacb B OCHOBHOM COCTOSHHUU.

— METOAUYECCKHE PCKOMCH/AIHUH 110 OpraHu3anun CaMOCTOSITEJIbHOM paﬁoTbI

CTYJAE€HTOB:

1. VBy4uTh peKOMEHIYEMYIO JIUTEPATYPY.

2. TlpocMoTpeTh 3aaauu, pa300paHHbIC HA Ay TUTOPHBIX 3aHATHSIX.

3. Pa3obpatb 3amaun, peKOMEHIOBAHHbBIE MPENOAABATEIEM ISl CAMOCTOSTEIEHOTO

pPEUICHUs, HCIIOJb3Yi, IIPHU HCO6XOI[I/IMOCTI/I, IPpUMEPLI PCHICHUA AHAJIOTMYHBIX

3a7au.

4. O6cynuTh po0IeMbl, BOSHHUKIIINE TIPU PEIICHUH 3324 C TIPETO/IaBaTeIIeM.

VI1l. MaTepuajbHO-TeXHUYECKOe oDecriedeHne

VYyeOHast ayquTopus A
MIPOBEACHUSA 3aHATUN
JIEKITHOHHOTO THIIA, 3aHITHMI
CEMUHAPCKOro THUIIA,
KYpPCOBOT'0 IPOEKTHUPOBAHUS
(BBITIOJHEHUST KYPCOBBIX
paboT), rpyNIoBbIX U
WHIVBUAYaAJIbHBIX
KOHCYJIBTAIIMH, TEKYILETO
KOHTPOJIS U IPOMEKYTOUHOU
aTTeCTalluH,

1 Dkpan HacTeHHbIH Lumien

2. Kommuiekr ydeOHON Mebenu
Ha 24 mocaJ0O4YHbIX MecTa

3. MenoBas gocka

4. KoMmmuleKT  mepeHOCHOHN
TEXHUKH (HOYTOYK U IPOEKTOP)

Microsoft Windows 10
Enterprise
MS Office 365 pro plus
Acrobat Reader DC - 6ecmmatao
Google Chrome — 6ecriaTao




JlexunoHHas aygutopus Ne
202 b (170002 Teepckas 00u1.,
r. TBepb, CaioBblit niep., 1. 35)

YyeOHast ayuTopus Ass
MPOBEJICHUS 3aHATUI
JIEKIMOHHOTO TUIIA, 3aHSATHIA
CEeMHMHApPCKOT0 THIIA,
KYPCOBOTO POEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIbTAIIMH, TEKYILEro
KOHTPOJI U IPOMEKYTOUHOU
aTTecTaluu,
JlexunonHas aygutopus Ne
227 (170002 Tepckas o06d1., T.
TBepw, CanoBslii nep., A. 35)

1. IIpoextop Panasonic PT-
VW340ZE
2 . okpan ScreenMedia
3. HoytOyk (riepeHocHoif)
4. Komruiekt yueOHO#M Mebenu
Ha 60 mocagoYHbIX MECT
5. MenoBas nocka

Microsoft Windows 10
Enterprise
MS Office 365 pro plus

Acrobat Reader DC - 6ecruiatHo

Google Chrome — 6ecriaTao

VIlI. CBenenusi 06 00HOBJIeHUH padoyell MpPOrpaMMbl JTUCUMILTHHBI

Ne .. OOHOBNEHHBIN pa3aen OrnucaHne BHECEHHBIX PexBU3UTHI TOKyMEHTA,
pabodeii mporpaMMbl W3MEHEHUI YTBEPAUBILETO
JUCHHUTIIUHBI M3MEHEHUs
1.
2.




