degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: KBaHTOBast MexaHuKa
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
5 (ocennwuil) - Dx3amMeH

6 (BeceHHMI) - DK3aMEH

AynutopHbIx yacoB: 150 Bcero, B TOM 4HcIe:
JIeKIH: 75 vac.
ceMHuHapsl: 75 vac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 60 yac.
Bcero gacos: 315, Bcero 3au. ex.: 7

KonmuecTBo KOHTPOIBHBIX pa0oT, 3a1aHuil: 8

[Iporpammy cocraBui: B.B. Kucenes, n-p ¢uz.-Mart. HayK, TOIEHT, Tpodeccop

[Iporpamma obcyxieHa Ha 3acefannn Ou3Tex-Kiacrepa akageMHuecKol 1 HayqHol kapeepbl 27.04.2021



AHHOTANMA

DTO pacIIMpeHHBIN KypC 10 KBAaHTOBOU MexaHuke /i ctyneHToB JIOU ot dusrex-kinacrepa akageMuIecKon
1 Hay4YHOH Kapbephl.

B nepBom cemectpe Ha Kypce OyaeT paccka3aHo 00 0CHOBaX KBaHTOBOI MEXaHUKH:
- 00 3KCHepUMEHTAIbHbIX MPEIIOCHIIKaX €€ BOSHUKHOBEHHS KBAHTOBOI MEXaHUKH;

- 0 TOM, 4YTO Takoe BoNHOBas QyHKIUS U ypaBHeHus lllpenuHrepa, a Takke 00 SPMHUTOBBIX OIeparopax M
HaOJII0IaEMBIX;

- Oyzet BBeneH hopmanusm Jlupaka, 3aTeM paccka3zaHo 00 OIHOMEPHOM JBM)KEHUH B KBAHTOBOW MEXaHUKE;
- 0 TOYHOM PEUIEHNH KBAHTOBOTO JINHEHHOTO OCLUIIIATOPA;

- 0 CUMMETPHSIX U 3aKOHAX COXPaHEHUS;

- 0 paAuaJbLHOM JIBUKECHUH, OPOUTAIEHOM MOMEHTE U CIIMHE 3JIEKTPOHA;

- KaK HaliTH TOYHO CIIEKTp aToMa Bogopoza u3 ypaBHeHus lllpennHrepa.

Bo BropoM cemecTpe OyneT paccka3aHo:

- 0 popMyIHpPOBKE KBAHTOBOM MEXaHUKH B (popMe nHTerpana deiiHmMana no myTsim;

- O CTallMOHApHOW M HECTALIMOHAPHOW TEOPUN BO3MYILECHUN;

- o rpynnax Ilyankape u Jlopenua;

- 00 ypaBHeHHH Jlupaka U peNIsITUBUCTCKHUX 3JIEKTPOHAX BO BHEITHUX 3JIEKTPOMArHUTHBIX MOJIAX;
- 0 HEPENATUBUCTCKOM ypaBHeHHH [layny 1 ABM)KEHNN B MarHUTHOM I10JIE;

- O CJIO)KEHUU MOMEHTOB;

- 00 aToMe TeJHsl U CIIOKHOM aToMe;

- 00 aToMe BO BHELIHEM I10JIC;

- 00 M3IMYYEHNUH JICKTPOHAMU 3JIEKTPOMAarHUTHBIX TOJICH;

- O TEOPUH PACCESHUS.

1. leau u 3apauu

eap AUCUMNIIMHBI

JaTh CTyAEHTaM 3HaHUs B 00JIACTH ONHCAHUS PA3IMYHBIX KBAHTOBBIX (DU3UUECKUX SIBICHUH M METOIbI
IIOCTPOCHUSA  COOTBETCTBYIOIIMX  MareMaTHYEeCKUX  MOJENEH, TI0Ka3aTb  COOTBETCTBHE U
HEIPOTUBOPEUYUBOCTb CUCTEMBbl IIOCTYJIaTOB, IIOJOXEHHBIX B OCHOBY KBAHTOBOH TEOpHH,
CYILIECTBYIOIIUM 3KCIIEPUMEHTAIBHBIM JaHHBIM, YTO MO3BOJISIET CYUTATh TEOPHIO AOCTOBEpHOM. JlaTh
HaBBbIKM, IIO3BOJIIOIIME IIOHATH aJEKBATHOCTb TEOPETUYECKOM MOAEIM COOTBETCTBYIOLIEMY
(u3NYECKOMY SIBIICHUIO.

33)13‘11/[ JAUCHUIIINHBI
¢ U3YUYCHHUC CBOMCTB TOYHO peuracMbIX 3a,[[a‘l—MOI[eJ'IeI>i KBaAaHTOBOMCXaHHUYCCKUX CUCTEM,
¢ U3YUYCHHUC HpI/I6J'II/I)KeHHI:IX MCTOJOB PCHICHUSA 3a1a4 KBaHTOBOM MCXAaHUKH;
¢ HU3YUYCHUC MCTOHOB OIIMCAHUS CIOKHBIX CUCTEM, B TOM YHUCJIC CUCTCM TOXKACCTBCHHBIX YAaCTUII;

° OBJIaACHUC MCTOAAMM KBAaHTOBONl MEXaHHMKH JUIL OIIMCaHMsA CBOICTB Pa3INIHbIX (1)I/I3I/I"IGCKI/IX
CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTHKEHMSI KOMIIETEHIIUN
YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK, |ACHCTBHSA 110 PENICHUIO 3a/1a4K
HPUMEHSATH CUCTEMHBIN MOAXO 1Jist petienns | YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
[IOCTABJICHHBIX 3a7a4 bopMupyeTr coOCTBEHHBIC CYXICHHS U OLICHKU

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB




[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

IIK-1.1 Bnamgeer  gyHmameHTambHBIMH
3aKOHAMU U TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JMCUUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

[ NOCTYyJIaTbl U NPUHIUIIBL KBAaHTOBOM MCXaHUKH, MCTOJblI OINHMCAaHHA KBAHTOBBLIX CHUCTCM, CBA3b
COCTOSIHUH U OIIepaTopoB € Ha6J'IIOI[aeMLIMI/I 1 UBMCPACMBIMU BCJIMIMHAMMU,
[l OCHOBHBIC CBOHCTBA TOYHO peuracMbIX Moueneﬁ KBAaHTOBBIX CUCTCM;

0 OCHOBHBIC HpI/I6J'II/I)KeHHLIe MCETOAbI PCIICHUA 3aJaqd KBAaHTOBOM MEXaHHUKH: KBAa3MKJIACCHUYECKOE
HpI/I6JII/I)KeHI/Ie; CTAalTMOHAPHYIO U HCCTAIMOHAPHYIO TCOPHUIO BO3My11IGHHI>i;

[] MeToHbl ONMCAHUS CIIOKHBIX U HE3aMKHYTbBIX KBAHTOBBIX CUCTEM;

[] Meroabl U CIIOCOOBI OIHCAHUS CUCTEM TOXKJIECTBEHHBIX YaCTHI] B KBAHTOBOM TCOpHU,
[l MeTombl ONUCAHUA paccCessHrd 4aCTull; OITMCaHnueC B3aUMOJICHCTBUS AJICKTPOMArHuTHOI'O U3JIy4YCHU

C KBaHTOBBIMH CUCTEMaMH 3apsII0B.
YMETB:

[ OMpeACIIATh SHCPICTUICCKUC CIICKTPhI U BOTHOBLIC (bYHKI_II/II/I B OAHOMCPHBIX ClIydadx,

0 OIIPCACIIATL CPECAHNUC 3HAYCHUA ((1)I/I3I/I‘-ICCKI/IC BEJII/I‘-II/IHLI) KBAaHTOBBIX CHCTEM, C€CJIM U3BCCTHBLI UX

BOJIHOBBIE (DYHKIIUH;

O OTNPEETATh COCTOSHHUS M KJIACCH(PUIUPOBATH

JHEPreTUYECKHUEe CIIEKTPBHI

qacTunbl B

CUMMETPHYHBIX OTEHIIMAJIAaX, B YaCTHOCTH, 00JaIal0INX aKCHaJIbHON U LEHTPAIbHON CUMMETpUEH;

[l  TpUMEHATHh KBa3MKJIACCHUECKOe MPHONMKEHHE AJSl OLICHKH YPOBHEW SHEPruM U BEpOSTHOCTEH
MIPOXOKJCHUS B OMHOMEPHBIX MOTEHINAIAX;
[J NpUMEHATh CTALMOHAPHYIO TEOPUIO BO3MYLIEHUH JUIsl HAXOXKICHUSI IIOIIPABOK K YPOBHSIM 3HEPTUU

1 BOJHOBBIM (DyHKIIHSIM;

[J  IpuUMEHATh HECTALMOHAPHYIO TEOPUIO BO3MYIUEHUH Ul HAXOKIEHUS BEPOSTHOCTEH IEPEXOl0B

MCXKAY COCTOAHUAMMU,

0 peuiarb 3aaa4u O HaxOXIACHHU COCTOSIHUH U OHEPICTUYCCKOI0 CIICKTpa CUCTEM MHOI'MX, B TOM

YHUCJIC TOXKACCTBCHHBIX, YaCTHII,

[l BBIUUCHATH AU (epeHIHanbHbIe CEUeHUs pacCessHUs YaCTHLl Pa3IMYHBIMU TOTEHIMAIaMU;
O ONpEACIATh BO3MOXKHBIE ONTHYECKHE IEPEXOAbl MEXIYy COCTOSHUSAMH CHCTEM 3apsSioB U
OLICHMBATh BPEMEHA )KU3HU BO30YKIEHHBIX COCTOSHUH.

BJIAJIETD:

0 OCHOBHBIMH METOJaMU PCHICHUA 3a4a4 O HAXOKACHUU COCTOSIHUH U SHEPIreTUICCKUX CIICKTPOB

PAa3JINIHBIX KBAHTOBLIX CUCTCM;,

0 HaBbIKaMH TCOPETHYCCKOTO aHajin3a pCaJIbHbIX 3aJad, CBA3aHHBIX CO

CBOMCTBaMU

MHUKPOCKOIIMYCCKUX U HAHOCUCTEM, OGJ’Ia,I[aIOH_II/IX KaK JUCKPCTHBIM, TaK U HCIIPCPBIBHBIM CIICKTPaMHU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

pr,I[O@MKOCTB 110 BUAaAM yqe6Hbe SaHHTHfI, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 dusnueckue OCHOBBI KBaHTOBOI1 2 > 5
MEXaHHKH.
2 [TocTynarel KBAHTOBOI MEXaHUKHU. 5 6 4




3 MareMaruyeckuil anmapar KBAaHTOBOM ) ’ 4
MEXaHUKH.
4 [IpousBogHas orneparopa 1o BpeMEHHU. 2 2 4
5 CBoiicTBa  OOTHOMEPHOTO  JIBMIKCHHUSI. 4 5 4
JIMCKpETHBIN U HENPEPBIBHBIN CIIEKTP.
6 CUMMeTpUH U 3aKOHBI COXPaHEHUSI. 2 2 4
7 MomMeHT umnynbca 2 4 4
8 Cnumn. 2 2 4
9 Ocuumnstop. 5 4 4
10 |/BmKeHue B IEHTPAILHOM ITOTEHITHAIIE. 2 2 4
11 AToM Boziopoza. 2 2 4
12 |KBasuknaccuxa. 4 4 5
13 |Teopwust BO3MYIIEHHIA. 5 5 6
14  |CrauunoHapHas Teopys BOZMYIIECHUN. 4 4 6
HecrannonapHass Tteopust BO3MYILECHH,
MpECTaBICHHUE B3aMMOJICHCTBHS,
15 |xkBaHTOBBIE TEPEXOAbI BIIEPBOM MOPSIKE 4 4 6
M0 BO3MYILEHHUIO, 30J0TO€ MPaBUIIO
Depmu.
16  |CioxxeHue MOMEHTOB. 4 4 5
17  |ATOM B MarHUTHOM IIOJIE. 4 4 5
18  |CioxHblit aTOM. 4 4 5
19  |Artom remnws. 4 4 5
20  |CrnoHTaHHOE H3Iy4YeHHE. 4 4 6
21 PensTuBUCTCKUI ANIEKTPOH. 4 4 5
22 |PaccesHue. 4 4 6
Nroro yacos 75 75 105
ITonroToBka k 3K3aMeHy 60 gac.
OO01mas TpynoEMKOCTh 315 yac., 7 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 5 (Ocennuii)
1. ®uznyeckre 0CHOBBI KBAHTOBOM MEXaHUKHU.

KopmnyckyssipHO-BotHOBOM Ayanusm. [IpuHIun cyneprno3sunny, aMIuIuTyia BEpOSTHOCTH.
CemuHapHI
VYpOoBHHU 3HEPTHH B OTHOMEPHBIX NOTEHIINAIBHBIX SIMaX.

2. IlocTynarbl KBaHTOBOW MEXaHUKH.

[MonubIit HAOOp HaOMomaeMbIx. bazuc cocrosiauii. CpeiHre 3HAUEHUS HAOMIOAEMbIX.
VYpaBuenue llpenunrepa. 'aMUIBTOHHAH U 3BOJIIOLMS CUCTEMBI.

BonHoBoit makeT. OnHOBpEeMEHHOE TOYHOE H3MEepeHHEe PU3MUCCKUX BETHUUH.
KomMmMmyTatop 1 cooTHOIIEHHE HeompeeneHHocTel. MIMITyabCHOE NpeicTaBlIeHueE.
[Morok BepostHocTu. [Ipencrasnenue [eiizendepra.

3. Maremarudeckuii anmapar KBaHTOBOW MEXaHUKH.

Bekrtop coctostus. HaGmiomaemble BenmmunHbl. COOCTBEHHBIE BEKTOpa M COOCTBEHHBIE 3HAYEHUS
SPMHTOBBIX ONEPATOPOB.




CemuHap. YmpaxHEHHs Ha SPMHTOBO CONPSDKCHHWE OIEpPaTopoB M MPOCTEHIINEe KOMMYTATOPBI.
KoaddummeHTs! oTpaxeHus: 1 MPOXOXKACHUSI.

4. TlpousBonHas oneparopa 1o BpeMeHH.

Teopemsr Opendecra.Crodku [lyaccona 1 KOMMyTaTophl.
CemuHap.
Bpaiuenus cinHopa u COOCTBEHHBIE COCTOSIHUS TPOEKIUH CIIMHA.

5. CBoiicTBa OAHOMEPHOIO ABMKEHUA. J{UCKPETHBIN U HENPEPHIBHBIHN CIIEKT.

Bua noreHnmana, AByKpaTHOE BBIPOXKICHUE B HETIPEPHIBHOM CIIEKTPE, HEBBIPOXKICHHOCTh B CIydae
OIPaHMYECHHOTO JIBM)KEHHS, CBSI3aHHBIE COCTOSIHMS YacTHIBl B HOTEHIMane, JIMCKpPEeTHBIN CIIEKTp,
OCLHWIUIATOPHAsE Teopema, 3aaada paccesHus, COOTHOIICHHS B3aUMHOCTH sl KoddduimenToB
NPOXOXKAEHUS ¥ OTPAXKEHUS, COXPAHEHHE TII0TOKA BEPOATHOCTH, OECKOHEYHO Yy3Kasg sMa

KOHCYHOH miomaan U CKa4oK HpOI/I3BO,I[HOI71, TPpaHCIAIUA U KBA3UUMITYIIbC, (bYHKI_H/II/I Bnoxa, HOMCp
30HBEI.

6. CuUMMeTpUHY U 3aKOHBI COXPaHEHUSI.

I'eneparopsl HenpepbIBHBIX CUMMETPUI. JIMCKPETHBIE CUMMETPUU.
Cemunap.

Cnusn 1.

7. MomeHT uMItyJsibca

OmneparopHoe KBaHTOBaHHE MOMEHTa UMITynbca. Chepudeckne GyHKINN.
Cemunap:
YposHu Jlannaay.

8. CriuH.

CnuH %2.. Marpuus ITaynu. Ypasaenue Ilaynu.

Cemunap.

KBaHT MarsHuTHOrO 1OTOKA.

9. Ocuumnnsarop.

Boruncienne KoMMyTaTopoB U CPEJHUX C MOMEHTOM KOJIMYECTBA ABMIKEHMUS.
10. JIBmxeHue B EHTPAIBbHOM MOTEHIIHATIE.

PanuansHoe ypaBuenue lpenunrepa. [LleHTpoOeKHBIN TOTEHIIAAI.
Cemunap.

TpexmepHnsiit ocunuiarop. CpenHue 1uig atoMa BoJOpO/a.

11. Atom Bomopona.

KBaHTOBaHME CBSI3aHHBIX COCTOSHHH, aTOMHBIEEINHUILBI, ACUMITOTHYECKOE MOBEAEHNE, TNIABHOE U
panuanibHOE KBAaHTOBBIE YMCIIA, IOIMMHOMBI Jlareppa, CEKTp CBSI3aHHBIX COCTOSIHUM, BBIPOXKIIEHHE
YPOBHEH SHEPrux Mo OpOUTATLHOMY MOMEHTY U P-ueTHOCTH.

Cemecrtp: 6 (Becennuit)

12. KBa3uknaccuka.



VYpasuenue lpenunrepa niast aMIuIMTyasl ¥ (a3bl BOTHOBOH (DYHKIMH, CTAlIMOHAPHBIE COCTOSIHUS U
pasnoxenue (asbl B psf 10 noctostHHOM [Inanka B oqHOMEpHOM 3aia4e. Kpurepuid mnpuMeHUMOCTH
KBa3HKJIACCUUECKOTO MpuOmkeHus. BupryansHbie 4acTHIIBL.

VYeiaoBusl CHIMBKM KBa3WMKJIACCHUECKUX PELICHUH BO3JI€ TOYKM IOBOPOTA, IPABHIO KBAHTOBAHUS
bopa-3ommepdenbra, HOPMHUPOBKA BOJHOBOW (PYHKIHMH, IUIOTHOCTh CBSI3aHHBIX COCTOSHHH,
K03 QUITUEHT TPOXOKIEHHSI TOTEHIIHAILHOTO Oaphepa CeMuHap.

[MputskeHne B cucteMax HOH-aToM, atoMm-atoM. Oddekt [ltapka Ha BO30YXIEHHOM COCTOSHUH
aroma Bozgopoza (n=2).

JIByXypOBHEBas cucTeMa.

13. Teoprsa BO3MYILEHHN.

CranuoHapHasi TEOpUsl BO3MYILEHHUH, HEBBIPOXKICHHBIA W BBIPOXKICHHBIM CiIydad, KpUTepUil
[IPUMEHUMOCTH.

CrBur OCHOBHOTO YPOBHS aTroMa BOZOpPOJa 33 CYET KOHEYHOTO pa3Mepa MpoToHa. bera-pacran nona
TPUTHS W BEPOSITHOCTH O0Opa3oBaHUsi OCHOBHOTO W IIEPBOTO BO30YXKIIEHHOTO COCTOSHUM HOHA
renus-3.

14. CraunonapHas TEOpHs BO3MYILCHHM.

CranuoHapHas 3a/1a4a: psifl 10 MaJOil KOHCTAHTE CBSI3U BO3MYILEHUS, PEKYPPEHTHbIE (POPMYIIbI ISt
[ONPABOKK DSHEPrUM U K COCTOSHUSAM, KpUTEpUl INPUMEHUMOCTH TEOPUU BO3MYIIEHUH,
BBIPOXKACHHBINA CIIy4ail M MpaBWIbHBIE BOJHOBBIE (PYHKIMH BEAYLIETO NPUOIIKEHUS, CEKYJSPHOE
ypaBHEHHUE.

15. HecranmonapHasi Teopus BO3MYIIEHUHN, MPEACTaBIEHNE B3aUMOJIEHCTBHS, KBAHTOBBIE TEPEXO/IbI
BIIEPBOM TOPSIIKE 10 BO3MYLIEHHIO, 30JI0TOE MpaBuio depmu.

[MonpaBku Ha AHTAPMOHUYHOCTh OCIHJUIATOPA. DJICKTPUUECKas MOJAPU3YEMOCTh aToMa BOJOPO/IA.
16. Ciio’)keHriE MOMEHTOB.

IIpeoOpa3zoBanue COCTABHBIX BEIMYMH IIPU BPAILICHUSAX M 3a7ada O CIOKEHHH MOMEHTOB JIBYX
nofcucrteM. basuc cOCTOSIHUH CyMMapHOIO MOMEHTa. MaTpuUYHBIE 3JIEMEHTBl HETPHUBOANMBIX
TEH30PHBIX OIEPaTOPOB U MpaBmiia 0TOopa.

Cemunap.
CnyH BO BpallalonIeMcsi MArHUTHOM TIOJIE.

17. ATOM B MariuTHOM IIOJIE.

Cnabbie u cunbHbIe oA, 3pdekt 3eeMana, JMaMerHeTH3M U MapaMarHeTu3M aTOMOB.
CeMHHApHI.

18. Ci10KHBIH aTOM.

CamocoracoBaHHOE 1o, onpeaenurens Cierepa, npaBuia XyH/a, TEPMBIL.

CeMHHApHI.

Yactunpl B simmke. Pacman simpa Gepwiiust Ha JiBe anb(a-yacTHIlbl. BapuannoHHOE BBIYHCIICHHE
SHEPTUU aToMa TeIHs.

19. Atom renus.

Hepenarusucrckas 3aada sl JBYX MIEKTPOHOB M YYET MX TOXKIAECTBEHHOCTH, OPTO- U Mapa-TelIni,
0oOMEHHOE B3aUMOJIelicTBUE. YpaBHEHUS XapTpu. TepMbl.

20. CioHTaHHOE U3JTy4YCHHE.



KBaHTOBaHME 3JIEKTPOMAarHUTHOTO TOJsA, (OKOBCKOE IPOCTPAHCTBO COCTOSIHUM, IHUITOJIBHOE
U3JTy4eHHE.

CemuHap.

BOpHOBCKOe HpI/I6J'II/DKeHI/Ie AJId  3KPAaHHUPOBAHHOTI'O KYJIOHOBCKOI'O MOTCHIHAJIA. Paccesnne nHa
OTTAJIKMBAIOLICM MMOTCHIHAJIC, CITaJal0IICM KaK KBaApaT pacCTOSIHUA.

21. PensITUBUCTCKUMN AIIEKTPOH.

[MpuHnMTBL MocTpoeHus ypaBHenus Jupaka, anreopa matpun Jupaka. BeiBoa ypasHenus [laynu w3
ypaBHeHus [upaka.

PenstuBrCcTCKME TONMpaBKM K DJHEPrUU BJCKTPOHA B CTAIlMOHAPHOM II0JiE, CIHMH-OPOMUTAIbHOE
B3aMMOJIEIICTBHE, CIIEKTP aTOMa BOAOPOJIA C YUETOM.

CemuHapsI:

KBasukinaccuka: ocumnisTop, anbda-pacnai, IonpaBKa Ha BO3MYIIECHHE.

Addekr Mécbayapa. CBepXTOHKOE paclIeIICHHE.

22. Paccesnue.

PaccesHne Ha KOpPOTKOZEWCTBYHOIIMX NOoTeHOHaIax. DOyHkuus I[puHa U ACHUMITOTHYECKOE
MOBEICHUE BOJHOBOM (DYHKLNH, aMIUINTYIAa paccesiHrsl. bopHOBCkoe nmpuOIMmKeHne 1 KPUTEPHH €T0
MPUMEHUMOCTH JUISl MEIJICHHBIX U OBICTPBIX yacTull. KyJoHOBCKOE paccessHue MpoTOHab Ha MPOTOHE
1 anb(a-4acTUILBl HA alb(a-dacTuIe.

®a3zoBas Teopus paccesHus. [lapruanbHble aMIDIMTYABl paccedHus. J[IrMHA paccessHUs MEAIEHHBIX
4yacTull.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

a) HeoOxonnmoe 000opynoBaHue [Uist JISKIUA ¥ MPAaKTHYSCKUX 3aHATHIL: yueOHas ayJuTOpHs, T0CKa,
Med1, Tpsnka. JKenareslpHO Takke MPUMEHEHUE MYJIbTHMEIUHHOTO 000pyI0BaHUs (IIPOEKTOP), LIS
Jy4YIIeld OpraHu3aluy JSKIUH.

0) HeoOxomumoe mporpaMMHOe obecrieueHne: He Tpedyercs

B) O0ecrieueHre cCaMOCTOATENIFHOM paboThl: HaIM4YHe YYCOHHKOB U 3aJa4HUKOB IO KypCy
TeopeTHUECKON (PU3UKK BOOOIIE U KBAHTOBOM MEXaHUKH B YACTHOCTH B OMOIMOTEKEe HHCTUTYTA,
noctyn B IHTEpHET [UIsl TOJTy4eHHUsT BCIIOMOTaTeIbHOTO Y4eOHOTO M KOHCYJIBTaTUBHOTO Marepuasa Ha
caiite kadeapbl TEOPETUIECKON PHU3HUKH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. 3agaun no kBantoBoi Mexanuke [Tekcr] :B 2 w.Y.1 : yueb. mocobue ans By30B / B. M. [Nanukwuit, b.
M. Kapnaxos, B. U. Koran .— 3-e¢ u3n., ucnp. u non. — M. : Equropuan YPCC, 2001 .— 304 c.
2. 3agaum 1o kBaHTOBOW MexaHuke [Tekcr] : B 2 4. U.2 : yueb. mocobue ains By3os / B. M. lanunkuti,
b. M. Kapnakos, B. 1. Koran .— 3-e u3zz., ucnp. u gon. — M. : Eguropuan YPCC, 2001 .— 304 c.
3. Teopernueckas pusuka [Texcr] : B 10 1. T. 3 : KBanToBast mexanuka. HepensituBucTckas Teopus :
yue0. mocobue s By3oB / JI. JI. Jlannay, E. M. Jludumn ; mon pex. JI. I1. [TutaeBckoro .— 5-¢ u3-.,
crepeotun. — M. : ®uzmatnut, 2004, 2002 .— 808 c.
4. 3agaun o TeopeTudeckoil pusnke [Tekcr] : yued. mocobue mis By3oB / FO. M. benoycos, C. H.
Bypmuctpos, A. U. TepuoB .— Jlonronpynnsriii : Uaremnext, 2013 .— 584 c.
5. Kypc xBanToBO# Mexanuku. HepensituBuctckas teopust [ Tekct] : yued. mocodue amns By3os / FO. M.

Benoycos ; M-Bo ob6pazosanus Poc. ®enepanuu, Mock. puz.-texH. uH-T (Toc. yH-T .— M. : U31-BO
M®TH, 2006 .— 408 c.

JlomomHUTEbHAS IUTEpaTypa
1. Karexusuc. PykoBoJCTBO 110 MaTeMaTHKe JUIsi HAYMHAIOIIUX HU3Yy4aTh TCOPETHUCCKYIO (H3UKY
[Texct] / FO. M. benoycos, B. I1. Ky3nenos, B. I1 . Cmunra ; M-Bo oOpa3oBanus u Hayku PO, MOTU -
M.U3x-80 MOTN,2005



2. IlpakTryeckas MaTeMaTuka. PyKOBOICTBO JUIsi HAYMHAIOIIUX U3Y4aTh TEOPETHUECKYIO (PH3HKY
[Tekcr] : [yueb. mocobue st By3oB] / FO. M. Benoycos, B. I1. Ky3uenos, B. I1. Cmunra .— 2-e u3n. —
Honronpynnstii : UaTennekrt, 2014 .— 176 c.

3. KBanToBas MmexaHuka c 3aiadamu [Tekcr] : yue6. mocobue ais By3oB / I1. B. Emtotun, B. /1.
Kpusuenkos ; mox pea. H. H. boromo6oBa .— 2-¢ uzg., mepepad. — M. : @usmarnut : YHII nosys.
obpazoBanus MI'Y, 2001 .— 301c.

4. IpuHtunel KBaHTOBOM MexaHuKH [ Tekct] : [yueb. mocmobue st By30B] / I1. upak ; ep. ¢ 4-ro
annt. u3nd. 10. H. [lemkosa, I. @. [pykapesa ; mox pen. u ¢ nmpenuci. B. A. ®@oka ; 2-e uza. — 2-e u3g.
— M. : Hayka, 1979 .— 480 c.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

https://sites.google.com/view/quanty-kiselev/

Tekymast nHpopManys Mo JTUCUUILUINHE, BKJIIOYAsk TECTHI, YCIIEBA€MOCTb, TEKCT JIEKLINI, KOHTaKTHAasI
uHpopManus

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Koncynbranuu B popmare Google Meet
9. MeTonuueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOTYJIsT)

CTyneHTBl, JONMYLICHHBIE K DK3aMEHY OTBEUAIOT Ha BOINPOCHI Owiera, UMes BO3MOXHOCTh Ha
HOATrOTOBKY He MeHee 1 yaca. OTBETHI IPEACTABISIOTCS B IUCbMEHHOM BHJIE, TI0 KOTOPBIM IPOBOAUTCS
yCTHOE coOeceIoBaHue.

Bo Bpemsi mpoBeeHMS SK3aMEHA CTYACHTHl MOTYT IIOJb30BAThCS MPOTPaMMOMN JAMCHUILTHHBI H
cOOpPHUKaMHU JIOMAITHUX 3aJaHud. Y4eOHOW, y4eOHO-METOJAMYECKOH M CIPABOYHOW JIHMTEPaTypoi
TIOJIB30BAThCSl BO BpeMsi JK3aMeHa HE JOIycKaeTcs. Bo Bpems SKk3aMeHa JOJDKHBI OBITh TaKKe
BBIKJTFOUEHBI MOOHITbHBIE TeTIE(OHBI.

[lepen HayamoM 5K3aMEHAIIMOHHOW CECCHM CTYACHTHI MONYYalOT IEPEe4YeHb BOMPOCOB, OTBETHI Ha
KOTOpBIE HEOOXOIMMO 3HATh Ul YCICIIHOH clayu k3aMeHa. DopMyJIMpPOBKH BOIPOCOB B OmieTax
CTY/ICHTBI Y3HAIOT BO BPEMSs KOHCYIIBTALIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KIIacTep aKaJAeMUIECKON U HayuYHO! Kapbephl
KYpC: 3
kBaTuuKkanus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
5 (ocennwuii) - Dxk3amMeH

6 (BeceHHMI) - DK3aMeH

Pa3paborunk: B.B. Kucenes, n-p ¢uz.-Mart. HayK, TOIEHT, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOM (pU3nKH

IIOHATHUAMMU,

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynbrare u3ydenus aucuuiuiniel «KBantosast Mexanuka (AHK)» oOyuaromuiicst nomkeH:

3HATb:

[J  nmocTynarel U NPUHLMIIBI KBAHTOBOW MEXaHUKU, METOIbl OIMCAHMs KBAaHTOBBIX CHCTEM, CBSI3b
COCTOSIHUHM M OTIEPaTOpOB C HAOIIOJACMbIMH U U3MEPSEMBbIMU BEIIMYMHAMU;

[J OCHOBHbIE CBOMCTBA TOYHO pPEIIAEMbIX MOJIEIEH KBAHTOBBIX CUCTEM;

[J  OCHOBHBIC MPHUOJIMKEHHBIE METONIBI PEIICHUS 33/7a4 KBAHTOBON MEXAHHKH: KBAa3HKJIACCHUYECKOE
npuOIMKEHUE; CTAIMOHAPHYIO U HECTAIIMOHAPHYIO TEOPUIO BO3MYIICHUI;

[J MeTOIbl ONMCAHUS CJIOKHBIX U HE3AMKHYTBIX KBAHTOBBIX CHCTEM;

(] MeToxbl ¥ CHOCOOBI ONTMCAHUS CHCTEM TOX/IECTBEHHBIX YaCTHIl B KBAHTOBOH TEOpHUH;

[]  MeTonsl OMCAHUs PacCEesTHUS YaCTHIL;, ONMCAHNE B3aUMOJECHCTBUSA NIEKTPOMATHUTHOTO H3JIyUECHHUS

C KBAaHTOBBIMHU CHCTEMaMH 3aps/I0B.
yMeThb:

[l ompenensiTh YHEPreTUIECKHUE CIIEKTPhI U BOJIHOBBIE (DYHKIIMH B OTHOMEPHBIX CIIydasX;
[J ompenensTh cpenHue 3HadeHUs ((PU3NUECKHE BEITMUMHBI) KBAHTOBBIX CHCTEM, €CIIM M3BECTHBI UX

BOJTHOBBIE (PYHKITUH;

[ OonpeaAciiTb COCTOAHUA U KJ'IaCCI/I(l)I/IL[I/IPOBaTL

OHCPICTUUCCKUC CIICKTPbl YaCTULbBI B

CUMMETPHYHBIX MMOTEHIIHANIAX, B YACTHOCTH, 00IaIAl0NINX aKCHATbHON M IIEHTPATBHON CUMMETpHUEH;
[0  TIpUMEHATh KBa3WKIACCUYECKOE MPHUOIIKEHUE JUIS OIEHKH YPOBHEW SHEPTrUU W BEPOATHOCTEH
MIPOXOXKJEHUS B OMHOMEPHBIX IMOTEHITHAIAX;

[J NOpUMEHSTH CTAIMOHAPHYIO TEOPUIO BO3MYIICHUHN JIJIsl HAXOXKCHUS MOMPABOK K YPOBHSAM SHEPTUU

Y BOJIHOBBIM (DYHKIIHSAM;

[ MNPUMCHATH HCCTAITMOHAPHYIKO TCOPHUIO BO3My1_L[€HI/II71 JUIA HAXOXIACHUA BepOHTHOCTCﬁ Mepexoa0B

MEXKAY COCTOAHUSIMMU,

[ pemarh 3aJa4u O HAXOXKACHUUN COCTOSHHH U OQHCPICTUYCCKOTO CIICKTpa CUCTCM MHOI'MX, B TOM

YHUCJIC TOXKACCTBCHHBIX, YaCTHUII,

[] BBIYMUCIIATH ILI/I(i)(i)epeHLII/IaJ'IBHBIC CCUCHUSA PACCCAHUA YACTHUL] PA3JIMYHBIMU MMOTCHIIMAIAMU
0 ONPCACIIATL BO3MOXHBIC OINTHUYCCKUEC IEPEXOoAbl MCEKAY COCTOSIHUAMU CHUCTEM 3apsioB U
OLCHUBATb BPCMCHA KU3HU BO36y>K,E[eHHBIX COCTOSTHHI.

BJaJeTh:

[ OCHOBHBIMU MCTOAAMH PCHICHUA 3a4daq O HAXOKACHUH COCTOSIHUH U OHCPICTUUCCKUX CIICKTPOB

Pa3JIMIHbIX KBAHTOBBLIX CUCTEM;
[ HaBbIKaMU TCOPCTHUYCCKOTO

aHaJIn3a pCaJIbHBIX 3aja4,

CBSI3aHHBIX CO CBOMCTBaMU

MUKPOCKOIMNMYCCKHUX U HAHOCUCTEM, 06na;[a}oumx KaK OIUCKPETHBIM, TaK U HCIIPCPBIBHBIM CIICKTPaMU.



3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoOC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

DK3aMeH MPOBOJUTCS IO UTOTaM pabOThI CTYACHTA B CEMECTPE B CIydae YCIEIIHOTO OCBOCHUS
nucuurnHbl. OLIEHKa 3K3aMeHa CKIIAJIBIBACTCS W3 OIEHOK TPEX MO3MIMH: 3HAaHWHA, YMEHHH U
HaBBIKOB.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCA B pe3yJbTaTe IMPOBEIACHMSI EKEHEAEIbHOr0 OIpoca
npoigeHHoro Marepuana. Omnpoc NHPOBOAUTCS B MNHCbMEHHON (opMe B BHAE TECTOBBIX
BOIpocoB. [IpuMep TecTOBBIX BOIIPOCOB MPUBEIEH HUXKE.

YMeHHS U HaBBIKU CTYJIEHTOB ONPEACISAIOTCA 110 UTOTaM CIauM JIOMAIIHUX 33JJaHUI TOTOKOBBIX
KOHTPOJIBHBIX paboT. Bcero cryneHTam mpesiaraetcst ABa JOMAaNIHUX 3aJaHUS B CEMECTP.
3amaHue CONEPKUT TPU TUMNA 3aJad M yNpakHeHWH. TUMOBBIE 3aJaYyd W yHpPaKHEHUs
pa30uparoTcst Ha CEMUHAPCKUX (MTPAKTUYECKUX ) 3aHATUSAX. AHATOTHYHBIC 3aJ]a4H U YIIPAXKHEHUS
CTYIEHTBl JOJDKHBI PELIUTh CaMOCTOSITENIbHO, MCIIONB3ysd PEKOMEHIOBAaHHYIO JIUTEPATypy.
Kpome TOro, cryaenram mnpeaiaraioTcsi CHEIUAIBHO IIOMEYEHHBIE 3a/1aud MOBBIIICHHOU
cloxHOCTU. Perienue Takux 3amad TpeOyeT OT CTYACHTa HAaBBIKOB M TPEACTaBIsAET co00it
OIICHKY HaBBIKOB PEIICHUS 3a]1a4 MOBBIIIEHHOMN CII0KHOCTH.

HaBbIku CTyZIEHTOB MpPOBEPSIOTCS B pE3yibTaTe€ pEUICHHs KOHTPOJIBHBIX paboT. 3amauu
AQHAJIOTUYHBI TUIIOBBIM 3a/1auyaM, BKJIIOUCHHBIM B JIOMAITHUE 3aJaHusl, KaK PACCMOTPEHHBIX Ha
CEeMHUHApPCKUX (MIPAKTUYECKHX) 3aHATHSIX, TaK M MpejaraeMbplX s CaMOCTOSTEIbHOIO
perieHus. 3agaHusl KOHTPOJIBHBIX pPAa0OT OILIGHEHBI B ONPEICIICHHYI0 CyMMYy OajUIoB, YTO
MO3BOJISIET OLICHUTh YPOBEHb YMEHUS U HABBIKOB CTYJICHTOB.

Bormpocsl, BKIIOYEHHBIE B TECTOBBIE OIPOCHI, OXBATHIBAIOT OCHOBHBIEC IIOHATHUSA, PACCMOTPEHHBIE
Ha IIpeAbIAYyIIEeH JEKIHH.

[Ipumep BOmpoCOB TECTOBOTO 3aJaHUs IEPBOTO CEMECTPA OOyUCHUS:
Bapuaursl TeCTOBBIX 3a1aHUH AJ8 OCEHHEro ceMecTrpa

Tecr 1
[ ] KaK CBs3aHa aMHJ'II/ITYI[a BCpOHTHOCTI/I C INIOTHOCTBHIO BGpOHTHOCTI/I?

e CdopmynupyiTe IPUHIUIT COOTBETCTBUS JUHAMUKH KBAHTOBOW CUCTEMBI IMHAMHKE
KJIACCUYECKOW CUCTEMBI.

e 3anumuTte ypaBHenue lllpenunrepa g BOMHOBOM (PYHKIIMM YaCTHIIBI C
ramMuJibToHuaHom H.

e 3anuImuTe raMWJIbTOHUAH HEPEIATUBUCTCKON YaCTHIIBI B MMOTEHIIMATIE V B OTIEPaTOPHOM
BHUJIE.

e 3anuIuTe ycIOBHE MOJTHOTHI 0a3uca B TIIbOEPTOBOM NPOCTPAHCTBE KBAHTOBBIX
COCTOSIHHI C KBAHTOBBIM YHCIIOM N M CIICKTPAJIbHBIM apamMmeTpoM K.

e 3anuImTe YCJIOBHUEC HOPMUPOBKHU COCTOSIHUH B AUCKPCTHOM U HCHIPCPBIBHOM CIICKTPC.

Bapuaurbl TeCTOBBIX 3a1aHUI AJI8 BECEHHEro ceMecrpa
Tect 2

e 3anumute GOpMyITy AJIs MOMPABKH IEPBOTO MOPsIKA K SHEPTUU B CTAI[MIOHAPHON TEOPUU
BO3MYILIEHUN JUIsl HEBBIPOXKACHHOTO CIIy4ast.



e 3anumuTe KpUTEpPU NPUMEHUMOCTH CTAllMOHAPHONW TEOPUU BO3MYLIEHUI B IEPBOM
MIOPSIIKE B HEBBIPOXKICHHOM CIIydae.

e 3anumuTe cramoHapHoe ypaBHeHue lllpenunrepa ass nmomnpaBku epBOro mopsijika K
HCXOJHOMY COCTOSIHUIO B HEBBIPOXKJICHHOM Cllydae CTallHOHAPHON TEOPUH BO3MYIIECHUH.

e 3anumute GopMyITy IS MOTPABKH IMIEPBOTO MOPSIKA K UICXOJHOMY KBAHTOBOMY
COCTOSIHUIO B CTAlMOHAPHOW TEOPUH BO3MYILIEHH /111 HEBBIPOKJAECHHOTO CiIy4asi B BUJIE
PasJIoKEHUs 110 HCXOJHOMY Oa3Hcy.

e 3anuIIMUTE CEKYJISIPHOE YPAaBHEHHE B CTALIMOHAPHOW TEOPUHU BO3MYILIEHUH JIJIs IOIIPaBKU
K SHEpPIruM B IEpBOM nopsake. Jlaiite onpeaeneHre MaTpyuua BO3MYILEHUN.

e Yro ompenemnsroT COOCTBEHHBIE BEKTOPHI MaTPHIIBI BO3MYILEHUH TIEPBOTO MOPSIIKA B
BBIPOXKJIEHHOM ci1y4ae?

I[IpuMepbl KOHTPOJIbHBIX 3aJaAHUI:

1. YacTtuiia HaXOUTCS HAa YPOBHE N=2 B SIIIMKE pa3Mepa a (CTEHKHU SAIMKa B Toukax x=0 u x=a),
pa3Mep [IuKa MTHOBEHHO YBETTMUYHMBAETCSA 33 CUET MEePEMEILICHHUS TPABON CTEHKU U3 TOUYKH a B
TOYKY a’=2a. BEIYMCINTH BEPOATHOCTH TOTO, YTO YACTHUIIA OKAKETCS HA YPOBHE n=1 B HOBOM
SIIUKE.

2. B TCOPHUU BOBMYH_ICHI/Iﬁ BBIUUCIIUTD PCIEITUBUCTCKYIO IIOIPABKY K DHEPIrUU 3JJICKTPOHA B
aToMe€ BOJOpOaa 3a CUCT AAPBHMHOBCKOI'O BKJIaJa IO BOJHOBBIM (byHKIII/IﬂM CTallMOHApPHOTO
COCTOsIHUA B HepeHHTI/IBHCTCKOﬁ 3a1a4c

Kaxnplii Bompoc 3ajjaHus OLIEHEH B ONPEACICHHYI0 CyMMY OalloB B 3aBHCHUMOCTH OT
CJI0KHOCTH M YPOBHS (3HaHUS, YMEHUS U HaBBIKH).

Konkpertnsie ycioBust Habopa 6auioB 3a pabOTy B C€MECTpe MOTYT 3aBUCETh OT JIEKIIMOHHOTO
MOTOKA U OTIpeNIeNIAt0TCs JIeKTOpoM. OOLIMM OcTaeTcs Cieayrolee MPaBUIIo.

B Teuenme cemectpa CTyA€HT HabuWpaeT CymMMy OajUIOB IO PE3yJIbTaTaM TECTOBBIX OINPOCOB
(mampumep, 65% OamtoB oTBevaroT 1 OaymTy UTOTOBYIO OIICHKY 33 CEMECTp), IO pe3ysibTaTaM
clauM JByX 3afaHuil (3 Oajutla B MTOTOBYIO OIIEHKY 3a CEMECTp) M IO pe3yibTaTaM JBYX
KOHTPOJIHHBIX (HAaNpHMep, OTIWYHAs OIEHKa OTBeyaeT 3 Oa/ulaM B HWTOTOBYIO OIIEHKY 32
cemectp). Kpome Toro, 3a peiieHue 3a7ad MOBBIMICHHON CIO0XXHOCTH IOMAIIHETO 3aJaHHs
CTYJEHT MOXKEeT HabpaTh IpeMuaabHble (OOHYCHBIE) Oayliibl 10 ABYM 33JaHUSM (HallpuMep, He
Oonee 2 6amioB).

Hrorosast onenka 3a pabotry B cemectpe (Makcumym 10 OasioB) ycpemHSETCs C OILIEHKOM,
MOJYYEHHOM CTYJEHTOM IIpH OTBETE HAa OMJIET MPU Cade HK3aMeHa.

30. [lepeyeHb THNOBBIX KOHTPOJIbHBIX 32/JIaHUI, HCHOJIb3yeMbIX JJIsl OLEHKH 3HAHMH,
YMeHUii, HABbIKOB (BeCEHHUIl ceMecTp)

HroroBasi sk3aMeHaIlMOHHAsI OIIEHKA BBICTABIIACTCS CTYICHTY C y4E€TOM OIIEHKH €ro padoThl B
ceMecCTpe.

PaboTa B cemecTpe OIeHUBAETCs TI0 TEM K€ KPUTEPHUSIM, UTO U B TIPEABIIYIIEM CEMECTpE.
DK3aMeH MPOBOJUTCS B YCTHOU (hopme. DK3aMeHaIlMOHHBIE OMIIETHI MOTYT COJEPKaTh HAPSIAY C
TEOPETHUYECKUMHU BONPOCAMHU, TakXKe W THMOBBIE 3amaun. dopma Owiiera ompenensercs
JIEKTOPOM U 3aBUCHUT OT JIEKIIMOHHOTO MOTOKA.



TpamunmonHas gopma OuneTa COAEPKUT 2 TEOPETUUYECKUX BOMPOCA M OJHY THUIIOBYIO 3a1ady.
[Tpumep TpaguinoHHOM GopMbI OHITeTa.

OtBer cTyneHTa onleHuBaeTcs 1o 10-0amuibHOM mKae.

bunersl Takke MOryT COCTOSATh U3 3 — 5 OTHOCHTEIBHO IPOCTBIX BOIPOCOB M BOIpOCa
(BOIIPOCOB) TMOBBIILIEHHOW ClOXHOCTU. [IpocThle BOIPOCH OLIEHMBAIOT YPOBEHb 3HAHUM.
CI105kHBIE BOIIPOCHI OLICHUBAIOT YPOBEHb YMEHUI U HABBIKOB.

ITpumep Ounera ¢ BOIpocaMy pa3sHOIoO YpOBHS:

46. Kpurepumn oueHuBaHMsI

CTyneHThl, MONMYyYHBIIAE 32 pabOTy B CEMECTpe K Haydaly 3K3aMEHAI[MOHHOW CECCHH OIEHKY
«HeypnoBieTBopuTesbHO» (MeHee 30% ycBOoeHMsI MarepHalia), CUMTAIOTCS HE YCBOMBIIUMU
MaTepHual U HE BBHITOJHUBIIMMU 33JIlaHUS Kypca, O3TOMY K IK3aMEHY HE JIOIYyCKAIOTCS.

Ha 5 BOIPOCOB, MOJIYYaET OLIEHKY «OTIUYHOY (8).

HTorosas orieHKa BBICTABIISIETCS B COOTBETCTBUH CO CXEMOM:

OueHka bausl Kpurepun
10 10 6anioB 3a SK3aMeH U OIIEHKA 3a paboTy B ceMecTpe He
HUXKE 8.
9 6asnoB 3a 5k3ameH U 10 GasoB 3a paboTy B ceMecTpe
9 9 6aIoB 3a 3K3aMeH M OLIEHKa 3a padoTy B CEMECTpE He
OTan4HO HUXKe 8.
8 8 OaJTOB 3a SK3aMEH U OIICHKA 3a paboTy B ceMecTpe He
HUxe 6.
7 6asioB 3a 3Kk3aMeH U Oosiee 8 6ayioB 3a paboTy B
ceMecTpe
7 7 6ayIoB 3a 3K3aMeEH M OLIeHKa 3a padoTy B CEMeCTpe He
HIXKE 5.
6 O6ayIoB 3a 9K3aMeH U Oosiee 8 6ayIoB 3a paboTy B
ceMecTpe
6 6 0asuIoB 3a dK3aMEH M OIleHKa 3a paboTy B CEMECTpe He
Xopomo
HIXKE 5.
5 GaioB 3a 9k3aMeH U Oosiee 7 6ayioB 3a paboTy B
ceMecTpe
) 5 GayIoB 3a 3K3aMeH M OlIeHKa 3a padoTy B CEMeCTpe He
HUXKe 3.
4 4 Gasna 3a HK3aMEH U OIIEHKa 3a paboTy B cEMecTpe He
YIIOBJIETBOPUTEIHHO HUKe 3.
3 3 Gasina 3a DK3aMeH U OlleHKa 3a paboTy B cemecTpe 3.
Hey/10BJIeTBOPHTENBHO 2 2 Gayta 3a DK3aMEH M OIICHKa 3a paboTy B cemecTpe 3.
1 1 Gayn 3a PK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.

5. Metoauyeckue MaTepuaJibl, ONpeesiiolue NpoueIypbl OeHNBAHUS 3HAHUI, YMeHMI,
HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH

CTYHeHTI)I, JOMYIICHHBIC K 3K3aMCHY, OTBCYAIOT Ha BOIIPOCHI 6I/IJ'IeTa, HUMEA BO3MOXHOCTBH Ha
NOJAroTOBKY He MeHee 1 uaca. OTBETHl MPENCTaBIAIOTCA B MHCbMEHHOM BHJE, MO KOTOPBIM
MPOBOAMTCS YCTHOE cOOecel0BaHuE.




OreHKa 3a OTBET Ha OMJIET BBICTABIISIETCS B COOTBETCTBUH CO CIICTYIOIIUM KPUTEPUSIMU:
CTyneHT, OTBETUBIIUHN MPABUIHHO

Ha | BOIpOC, MoJTy4yaeT OleHKY «HeyaoBi» (1);

Ha 2 Ha | Bompoc, MoyIy4aeT OLEeHKY «HeyaoBI» (1);

Ha 3 BOmpoOcCa, MOJIyYaeT OIEHKY «yA0BI» (3) win (4), B 3aBUCHIMOCTH OT TIOJTHOTBI MTPABUIIBHBIX
OTBETOB U OTBETOB Ha JIPYTHE BOIPOCHL;

Ha 4 BoIpoca, MOJy4daeT OIEeHKY «xopommo» (5), (6) wim (7), B 3aBUCUMOCTH OT IOJHOTHI
NPaBUIBHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHL;

CryneHT, OTBETMBIIMK Ha BCE 5 BONPOCOB, MOJy4aeT 8 OauioB M MOXET BHIOpaTh JUis
HOJIrOTOBKH BOTIPOC MOBBIMICHHOW CIIOKHOCTH JUTS TIOJTYUSHHS OLEHKH «OTarndHo» (9) wiu (10).

Bo Bpems mpoBeleHus dK3aMeHa CTYIEHTbl MOTYT IOJI30BAThCA NMPOrpaMMON TUCLUIUIMHBI U
cOOpHUKaMU JIOMAIIHUX 3aJaHuil. Y4eOHOH, y4eOHO-METOIMYECKOH H  CIpPaBOYHOM
JUTEPATypOU MOJIB30BATHCA BO BPEMsI dK3aMe€Ha HE JOIycKaeTcs. Bo BpeMs sK3aMeHa JOJIKHBI
OBITh TaKXKE BBIKIIFOUEHBI MOOUITLHBIC TEIE(OHBI.

[lepen HauanoM SK3aMEHAIIMOHHOM CECCUU CTYJEHTHI MTOJIy4aroT [IEpeUeHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HATh JJs YCHELIHOM caadu 3k3amMeHa. DOpMyJIHpOBKHM BOIPOCOB B
OuiieTax CTyJIEHThI Y3HAIOT BO BPEMs KOHCYJIbTaIUil.

CryneHThl, MOJIYYMBIIME HTOTOBYIO OLEHKY «OoTiau4HO» (10) M pemmBiIMEe M 3alIUTUBIINE
3aJlauyd TOBBILICHHOM CIIO)KHOCTH JIOMAIIIHEr0 3a/aHusi, MOTYT IOJIYYUTh JIONOJIHUTEIbHbIE
3a4eTHBIE €AMHUIIBI 10 KypCy.



