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)

10 TUCHHILJIMHE: KBaHTOBas MexaHMKa
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

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 pacIIMPEeHHBIN Kypc 110 KBaHTOBOW MexaHUKe /i cTyfeHToB JIOU oT dusrex-kiacrepa akaaeMHIecKoi
1 Hay4YHOH Kapbephl.

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

- 0 TOM, YTO Takoe BONHOBas QyHKIUS W ypaBHeHus Lllpemunrepa, a Takke 00 3pMHUTOBBIX Oreparopax W
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 CTYAEHTAaM 3HaHHs B 00JaCTH ONMHCAHUS PA3IMYHbIX KBAHTOBBIX (PU3NUECKUX SIBICHUN U METOIbI
IIOCTPOEHHSA  COOTBETCTBYIOIIMX  MAaTeMaTHYECKUX  MOJEJNEN, IOKa3aTb  COOTBETCTBHE H
HEIPOTUBOPEUYHUBOCTh CHCTEMBbl IIOCTYJIATOB, IIOJOKEHHBIX B OCHOBY KBaHTOBOM Teopuu,
CYILLECTBYIOIIUM JKCIIEPUMEHTAIBHBIM JaHHBIM, YTO MO3BOJSET CUATATh TEOPUIO JOCTOBEpHOM. JlaTh
HaBbIKM, IIO3BOJISIOIIME IOHATH aJEKBATHOCTh TEOPETUYECKOM MOJAEIU COOTBETCTBYIOILEMY
(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 MCTOdaMH KBAaHTOBOIl MEXaHUKH JUIA OIMMCaHMA CBOICTB Pa3INIHBIX (1)I/ISI/ILIGCKI/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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
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 aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
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 TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB




[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH [K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  MOHSATHSIMU,
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (HU3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)

UCCIIeJOBAaHUS
[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh [1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu
METO/IOB

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

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

3HATB!
MOCTYJaThl U TPUHLIUIB KBAHTOBOW MEXAaHUKH, METOIbl ONHCAHUS KBAHTOBBIX CHUCTEM, CBA3b
COCTOSIHMH M OIIEpaToOpOB ¢ HAOIIOAAEMBIMH U H3MEPSIEMbIMHU BETUIMHAMM;
OCHOBHBIE CBOICTBA TOUHO pPEIIAEMBIX MOZIENIEH KBAHTOBBIX CHCTEM;
OCHOBHbIC NMPUOIMKEHHBIC METONBI PELICHUs 3aJad KBAaHTOBOW MEXaHHKH: KBa3HMKIACCHUECKOE
MpUOJIMKEHUE; CTAMOHAPHYIO M HECTAIMOHAPHYIO TEOPUIO BO3MYIICHUH;
METO/Ibl OIIMCAHUS CJIOKHBIX U HE3aMKHYTbhIX KBAHTOBBIX CUCTEM;
METOABI U COCOOBI ONMCAHUS CUCTEM TOXKIECTBEHHBIX YaCTHII B KBAHTOBOM TEOpHH;
METO/Ibl OIIMCaHMs PacCEsiHUs YacTULl; ONIMCAaHUE B3aUMOAEHCTBHS JIEKTPOMAarHUTHOIO U3J1y4EHUs
C KBaHTOBBIMH CUCTEMaMH 3apsII0B.
YMETB:
ONpENeNsITh YHEPIeTUUECKHUE CIIEKTPhI U BOJTHOBBIE (DYHKIIMU B OAHOMEPHBIX CIIyYasix;
OTIPEIETIATh CpeAHue 3HaueHHs ((U3MUYECKUE BEINYMHBI) KBAHTOBBIX CHCTEM, €CIIM M3BECTHBI MX
BOJIHOBBIE (DYHKIIUH;
ONPEAETATh COCTOSHUA M KJIACCHU(UIMPOBaTh  DHEPreTHUECKHE CHEKTPhl YacTHUIBI B
CUMMETPHYHBIX OTEHIIMAJIAaX, B YaCTHOCTH, 00JaIal0INX aKCHaJIbHON U LEHTPAIbHON CUMMETpUEH;
NPUMEHATh KBa3MKJIAcCHYECKOe MPUONMKEHHe A OLCHKH YPOBHEW SHEPrHuHM M BEPOSTHOCTEH
MIPOXOKJCHUS B OMHOMEPHBIX MOTEHINAIAX;
IPUMEHSTh CTAllMOHAPHYIO TEOPUIO BO3MYILEHUI 1JI HaXOXKAECHUS MOIPABOK K YPOBHSAM dHEPIUU
1 BOJHOBBIM (DyHKIIHSIM;
[IPUMEHATh HECTALIMOHAPHYIO TEOPHUIO BO3IMYLIECHUHN Ul HAXOXKICHUs BEPOSTHOCTEH IEPEXON0B
MEXIY COCTOSHUSIMU;
pelars 3a7a4d O HaXOXKJIEHUM COCTOSHUN U 3HEPreTHMUYECKOI'o CIEKTpa CHUCTEM MHOTUX, B TOM
YHCJIE TOXKAECTBEHHBIX, YACTHII;
BBIYHMCIIATE A depeHInaNbHbIe CEUEHHUs PACCESTHUS YaCTUL] Pa3INYHBIMU TOTEHIMATIaMU;
ONPENENATh BO3MOXHBIE ONTHYECKHE MEPEXOAbl MEXKIY COCTOSHUSAMH CHCTEM 3apsiiioB H
OLICHMBATh BPEMEHA )KU3HU BO30YKIEHHBIX COCTOSHUH.
BJIaJIETh:

OCHOBHBIMH ME€TOAAaMH PCIICHUA 3aJad O HAXOXKIACHUU COCTOSTHUH U OHEPICTUYCCKUX CIICKTPOB
PAa3JINIHBIX KBAHTOBLIX CUCTCM;,

HaBbIKaMH TCOPETHUYCCKOTO aHaJiM3a peajibHbIX 3alda4d, CBA3aHHBIX CO CBOMCTBaMH

MHUKPOCKOIIMYCCKUX U HAHOCUCTEM, OGHa,I[aIOH_[I/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

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr

pabora

1 dusnueckue OCHOBBI KBaHTOBOM 2 > 5

MEXaHUKH.
2 [TocTynarel KBAHTOBOI MEXaHUKHU. 5 6 4




3 MareMaruyeckuil anmapar KBAaHTOBOM ) ’ 4
MEXaHUKH.
4 [IpousBogHas orneparopa 1o BpeMEHHU. 2 2 4
5 CBoiicTBa  OTJHOMEPHOTO  JBMXKCHHUSI. 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. HaGmionaembie BenuuuHbl. COOCTBEHHBIE BEKTOpa M COOCTBEHHBIE 3HAYEHUS
SPMHTOBBIX ONEPATOPOB.




CemuHap. YmpakHEHHsS Ha SPMHUTOBO COIPSDIKEHHE OIEPaToOpoB M MPOCTEHININE 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 BBIPOJKACHUE B HETIPEPHIBHOM CIIEKTPE, HEBBIPOXKJICHHOCTh B CITydae
OIPaHUYEHHOTO JIBM)KEHMS, CBS3aHHBIC COCTOSIHUS YacTUIIBI B MOTEHHHMane, J[MCKpeTHBIH CHEKTp,
OCLWIUIATOpPHAsE Teopema, 3amada paccesHus, COOTHOIIEHHS B3aUMHOCTH s KoddduimeHToB
MPOXOXKAEGHUSI ¥ OTPAXEHHUs, COXPAaHCHHWE II0TOKA BEPOSTHOCTH, OECKOHEYHO Yy3Kas sMa

KOHCYHOH mIomagn U CKa4OK HpOI/I3BOI[HOI\/’I, TPpaHCIAIUA U KBa3UUMITYJIIBC, (bYHKLII/II/I BHOX&, 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 COCTOSHHI, aTOMHBIEEIUHUIIBI, ACUMIITOTHYECKOE MTOBEACHNE, INIABHOE U
panuanibHOE KBAaHTOBBIE YUCIIA, IOJIMHOMBI Jlareppa, CIEKTp CBS3aHHBIX COCTOSIHUM, BBIPOXKAECHUE
YPOBHEH SHEPrux Mo OpOUTATLHOMY MOMEHTY U P-ueTHOCTH.

Cemecrtp: 6 (Becennuit)

12. KBa3uknaccuka.



VYpasuenue penunrepa 11t aMmmuTyasl U Ga3bl BOTHOBON (PyHKIMH, CTAlMOHAPHBIE COCTOSHUS U
pasnoxenue (asbl B psij] 10 OCTOsTHHOM [1anka B oHOMepHOM 3aiade. Kputepuii mpuMeHUMOCTH
KBa3HKJIACCUUECKOTO MpuOmkeHus. BupryansHbie 4acTHIIBL.

VYenoBusl CHIMBKM KBA3WMKJIACCHUYECKUX PEIICHHH BO3JIE TOYKH ITOBOPOTA, MPABMIO KBAHTOBAHMSA
bopa-3ommepdenbra, HOPMUPOBKA BOJHOBOW (PYHKIWH, IUIOTHOCTh CBSI3aHHBIX COCTOSIHUH,
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 BO3MYILEHHH, HEBBIPOXKICHHBIM W BBIPOXKICHHBIM Cilydau, KpUTEpHUil
[IPUMEHUMOCTH.

CrBur OCHOBHOTO YPOBHS aToOMa BOAOPOA 3a CYET KOHEYHOTO pa3Mepa mpoToHa. bera-pacnajg nona
TPUTHS W BEPOATHOCTH OOPa30BaHHUS OCHOBHOTO W TIEPBOTO BO30YXKJIEHHOTO COCTOSHWUN HOHA
renus-3.

14. CraunonapHas TEOpHs BO3MYILCHHM.

CranuoHapHas 3a1a4a: psi 0 Majioil KOHCTaHTE CBSA3HM BO3MYIICHUS, PEKyppEHTHbIE (HYOPMYIbI 1Jis
[ONPAaBOKK SHEPrMM W K COCTOSHUSM, KPUTEPUM IPUMEHUMOCTH TEOPUU BO3MYILEHHH,
BBIPOXKACHHBINA CIIydail ¥ MpaBUJIbHBIC BOJHOBBIE (YHKUMH BEIyIIEro MPHOIMKEHUS, CEKYJSIpHOE
ypaBHEHHUE.

15. HecranmonapHasi Teoprs BO3MYIIEHUH, IPEACTABIICHUE B3aUMOJICHCTBUS, KBAHTOBBIE MTEPEXOIBI
BIIEPBOM TOPSIIKE 10 BO3MYLIEHHIO, 30JI0TOE MpaBuio depmu.

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

IIpeoOpa3zoBanne COCTaBHBIX BEIMYMH HPU BpAIIEHHSIX M 3aJada O CIOKEHHMH MOMEHTOB IBYX
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.

Yacrunpl B smuke. Pacnan sapa Oepwuins Ha JiBe alb(ha-dacTuibl. BapuannoHHoe BBIYHCICHHE
SHEPTUU aToMa TeIHs.

19. Atom renus.

Hepenarusucrckas 3aada Jiis ABYX SJIEKTPOHOB M yUET UX TOXAECTBEHHOCTH, OPTO- U Napa-reiui,
0oOMEHHOE B3aUMOJIelicTBUE. YpaBHEHUS XapTpu. TepMbl.

20. CioHTaHHOE U3JTy4YCHHE.



KBaHTOBaHME 3JIEKTPOMArHUTHOTO TOJISA, (POKOBCKOE IPOCTPAHCTBO COCTOSHUM, JMIIOIBHOE
U3JTy4eHHE.

CemuHap.

BOpHOBCKOC HpI/I6J'II/DKeHI/Ie I SKPpaHUPOBAHHOI'O KYJIOHOBCKOI'O IIOTCHIHAJIA. Paccesnne nHa
OTTAJIKMBAIOLICM MMOTCHIHAJIC, CITaJal0IICM KaK KBaApaT pacCTOSIHUA.

21. PensITUBUCTCKUMN AIIEKTPOH.

[MpuHIMTIBL TOCTpOEHUS ypaBHeHus Jupaka, anreObpa marpull Jupaka. BeiBon ypaBaenus [laynu u3
ypaBHeHus [upaka.

PenstuBrCcTCKME TOMpaBKM K JHEPrUM BJCKTPOHA B CTAllMOHAPHOM II0Jie, CIIMH-OPOUTANIbHOE
B3aMMOJIEIICTBHE, CIIEKTP aTOMa BOAOPOJIA C YUETOM.

CemuHapsI:

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

Addekr Mécbayapa. CBepXTOHKOE paclIeIICHHE.

22. Paccesnue.

PaccesHne Ha KOPOTKONEWCTBYIOIIMX NoTeHUHanax. PyHkuus [puHa U aCUMITOTHYECKOE
MOBEJCHUE BOJIHOBOM (PYHKLMH, aMIUIUTyaa paccesHusi. BopHoBckoe npuOnmxeHne u KpUTEPUU €ro
MPUMEHNMOCTH JUT MEJUIEHHBIX U ObICTPBIX YacTHLl. KyloHOBCKOe paccesHre IPOTOHAb Ha MPOTOHE
1 anb(a-4acTUILBl HA alb(a-dacTuIe.

®a3zoBas Teopus paccesHus. [lapruanbHele aMIUDIMTYABl paccesHud. [[nuHa paccesHHs MeIJIEHHBIX
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)

CTy,I[CHTBI, JOMMYHICHHBIC K JK3aMCHY OTBCYHAKOT Ha BOIIPOCHI 6I/IJ'I€Ta, HUMECs1 BO3MOXHOCTb Ha
IMOATOTOBKY HE MCHEC 1 gaca. OTBeTHI OpeACTaBIIAIOTCA B IMCBbMEHHOM BHU/IC, 110 KOTOPBIM IIPOBOAUTCA
YCTHOC CO6CC€I[OBaHI/Ie.

Bo Bpemsi mpoBeneHHs JK3aMEHa CTYICHTBI MOTYT IOJIb30BaThbCS MPOTPaMMON JTHCHUILIHHBL |
COOpPHUKaMHU JIOMallHUX 3aJaHuil. Y4eOHOW, y4eOHO-METOIWYEeCKOW W CIpPAaBOYHOH IJUTEpaTypoi
MOJIB30BAaThCSl BO BpeMsl SK3aMeHa He Jomyckaercs. Bo BpeMs dK3aMeHa IOJDKHBI OBITh TaKke
BBIKJTFOUEHBI MOOHITbHBIE TeTIE(OHBI.

[lepen HagamoMm 5K3aMEHAMOHHOW CECCHU CTYACHTHI TOJy4YaroT IEpeueHb BOIPOCOB, OTBETHI Ha

KOTOpble HEOOXOAMMO 3HAaTh AJISl YCIEIIHOW claud dk3aMeHa. DopMyaupoBKHM BOIPOCOB B Omierax
CTYZIEHTBI Y3HAIOT BO BPEMsI KOHCYJIbTALUi.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
®usrex-KJIacTep akaIeMUYECKON U HAyYHON Kaphepbl
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
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 aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTW4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl 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

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

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

3HATb:

HOCTYyJaThl U NPUHLUIIEI KBAHTOBONW MEXAaHUKH, METOJbl ONMCAHUS KBAHTOBBIX CHUCTEM, CBA3b
COCTOSIHUHM M OTIEPaTOpOB C HAOIIOJACMbIMH U U3MEPSEMBbIMU BEIIMYMHAMU;
OCHOBHBIE CBOMCTBA TOUHO PeLIa€MbIX MOJieJIell KBAHTOBBIX CUCTEM;
OCHOBHBIEC MPUOIMKEHHBIE METOIBI PEIICHHs 3a/1ad KBaHTOBOM MEXaHWKHU: KBa3HMKIIACCHUECKOE
npuOIMKEHUE; CTAIMOHAPHYIO U HECTAIIMOHAPHYIO TEOPUIO BO3MYIICHUI;
METO/IbI ONIMCAHUS CIIOKHBIX U HE3aMKHYTHIX KBAHTOBBIX CHCTEM;
METOJIbl M CIIOCOOBI ONMCAHUS CUCTEM TOX/ICCTBEHHBIX YaCTHIl B KBAHTOBOW TEOPUH;
METOJIbI OITMCAHUS PACCESIHUS YAaCTHUL; OMMCAaHUE B3aUMOAEHCTBHA JIEKTPOMArHUTHOTO U3ITyYEHHS

C KBAaHTOBBIMHU CHCTEMaMH 3aps/I0B.
yMeThb:

OTIPEIETISATh YHEPIreTUUECKUE CIIEKTPBI M BOTHOBBIE (DYHKIIMU B OMHOMEPHBIX CIIydasX;
onpeneisITh cpegHue 3Ha4eHus (PU3NUeCKre BEJIMYUHBI) KBAHTOBBIX CHCTEM, €CIIM M3BECTHBI MX

BOJTHOBBIE (PYHKITUH;

OMpCACIIAATE COCTOSIHUS U KJ'IaCCI/I(l)I/II_II/IpOBaTB

OHCPICTUYCCKUC CIICKTPblI YaCTUIBI B

CUMMETPHYHBIX MMOTEHIIHANIAX, B YACTHOCTH, 00IaIAl0NINX aKCHATbHON M IIEHTPATBHON CUMMETpHUEH;

MPUMEHATh KBa3WKJIACCHUECKOE TPUONIMKEHHE IS OIICHKH YPOBHEHW SHEPTHH U BEPOATHOCTEH
MIPOXOXKJEHUS B OMHOMEPHBIX IMOTEHITHAIAX;

MPUMEHSThH CTAIIMOHAPHYIO TEOPUIO BO3MYIICHUHN JIJIs1 HAXOXKJCHUS MOMPABOK K YPOBHSAM SHEPTUU

Y BOJIHOBBIM (DYHKIIHSAM;

MNPUMCHATH HCCTAITMOHAPHYIO TCOPHIO BO3My1].[€HPII71 I HAXOXKACHUA BepOHTHOCTeﬁ nepexoa0B

MEXKAY COCTOAHUSIMMU,

peuarb 3a4a41M O HAXOXKACHUUN COCTOSIHUHI H OHCPICTUUCCKOI0 CIICKTpa CUCTEM MHOTHX, B TOM

YHUCJIC TOXKACCTBCHHBIX, YaCTHUII,

BBIYHCIIATH I[I/I(i)(bepeHI_H/IaJ'ILHBIe CCUCHUSA PACCCAHUA YACTUL PA3JIMYHBIMU [MOTCHIIMAJIAMU
OIPEACIIATh BO3MOXHBIC OINTHUYCCKHUEC TICPEXOAbl MCKAY COCTOAHUAMHU CHUCTEM 3apsailoB H
OLCHUBATb BPCMCHA KU3HU BO36y>K,E[eHHBIX COCTOSTHHI.

BJaJeTh:

OCHOBHBIMH MCTOJaMH PCIICHHUA 3ada4 O HAXOXKIACHUU COCTOSIHHH U OHCPICTUYICCKUX CIICKTPOB

Pa3JIMIHbIX KBAHTOBBLIX CUCTEM;

HaBbIKaMU TCOPCTHUYCCKOIO0 aHaJIn3a PpCaJbHBIX

3aga4, CBJA3aHHBIX CO CBOICTBaMH

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 menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

OK3aMeH IIpOBOAUTCA IIO UTOI'aM pa6OTBI CTYACHTA B CEMCCTPEC B Cliydac YCIICIIHOI'O OCBOCHUA
JAUCLHMITIIMHBI. OI_IGHKa OK3aMCHa CKJIAABbIBACTCA M3 OLCHOK TPEX MTO3UITHI: 3HaHHﬁ, YMGHI/Iﬁ n
HaBBIKOB.

3HaHUS CTYAEHTOB OLEHHUBAIOTCA B PE3yJbTaTe MPOBEIACHUS E€KEHEIEIbHOIr0 Ompoca
npoiinenHoro marepuaina. Ompoc TPOBOAWTCA B MUCHBMEHHOW (opMe B BHUAE TECTOBBIX
BOIIPOCOB. [IpuMep TecTOBBIX BOIPOCOB IPUBEAEH HUXKE.

YMEHHMS U HaBBIKU CTYACHTOB ONPEIEIAIOTCS 110 UTOraM CIadd JOMAalIHUX 33JJaHUN ITOTOKOBBIX
KOHTPOJIbHBIX paboT. Bcero cryneHTam mpearaercst ABa JOMAalIHUX 3a/JaHUS B CEMECTP.
3ajaHue COJNEPKUT TPU TUNA 33Ja4 M YyNpakHEHUH. TUNOBBIE 3aJauyd U yHpPaXHEHUs
pa3duparoTCa Ha CEMUHAPCKUX (MTPAKTUUYECKHX ) 3aHATUAX. AHATIOTUYHbBIE 3a/1a4H U YIIPaKHEHUs
CTYIEHTBl JOJDKHBI PEIIUTh CaMOCTOSATEIBHO, HCIOJIBb3ys PEKOMEHIOBAHHYIO JIMTEPATYPY.
Kpome TOro, cryaeHram mnpennararoTcsi CHELUAIbHO IIOMEYEHHBIE 3a/auyd IOBBILICHHON
cloxHOCTU. PemieHue Takux 3aznad TpeOyeT OT CTYAEHTa HAaBBIKOB M IMPEACTaBIAET cO00M
OILICHKY HaBbIKOB PEIICHUS 3a/]1a4 MOBBILIEHHOM CII0KHOCTH.

HaBbikn CTyn€HTOB MpOBEPSIOTCS B pPE3yJAbTaTe pELIEHUS KOHTPOJIbHBIX pPaldoT. 3ajauu
AQHAJOTUYHBI TUIIOBBIM 3a/1a4yaM, BKJIIOUEHHBIM B JIOMAallHUE 33JaHusl, KaK PACCMOTPEHHBIX Ha
CEMHUHApCKUX (IIPaKTUYECKUX) 3aHATUSIX, TaK M HpelaraéMbplX JJIs CaMOCTOSTEIbHOIO
pemieHus. 3aJaHus KOHTPOIBHBIX pabOT OIEHEHBl B OMNpEACNEHHYI CyMMY OaiiioB, 4YTO
IIO3BOJISIET OLICHUTh YPOBEHb YMEHUS U HABBIKOB CTY/ICHTOB.

Bormpocsl, BKIIIOUEHHBIE B TECTOBBIE OMPOCHI, OXBATHIBAIOT OCHOBHBIC MOHATHUS, PACCMOTPEHHbBIE
Ha MPebIIYyICH TEeKINH.

[Tprmep BOMPOCOB TECTOBOIO 33JaHUs TIEPBOTO cCeMecTpa 00yUeHUsI:
BapuaHnThbl TECTOBBIX 3aJaHMI AJI51 OCEHHEr0 ceMecTpa

Tect 1
e Kak cBsi3aHa aMILTUTY/1a BEPOSATHOCTH C TUIOTHOCTHIO BEPOSITHOCTHU ?

e CdopmynupyiTe IPUHIUIT COOTBETCTBUS JUHAMUKH KBAHTOBOW CUCTEMBI IMHAMHKE
KJIACCUYECKOM CUCTEMBI.

e 3Banumute ypaBHeHue llpenunrepa a1 BOIHOBOM (QYHKIIMM YaCTHUIIBI C
raMuiabToHMaHoM H.

e 3anuuinuTe raMUIbLTOHHAH HCpCJ’ISITI/IBI/ICTCKOI\/’I JaCcTUlbl B IOTCHIIUAJIC VB OICpaTopHOM
BUJIC.

e 3anuImTe YCJIOBHUEC ITOJTHOTBI Oasuca B FI/IJIB6epTOBOM MMPOCTPAHCTBEC KBAHTOBBIX
COCTOSIHUM ¢ KBAHTOBBIM YHCJIOM N U CIICKTPAJIbHBIM ITapaMETpOM K.

e 3anuumMTe YCI0BUE HOPMHUPOBKH COCTOSTHUN B TUCKPETHOM M HEIIPEPBIBHOM CIEKTPE.

BapuaHThbl TECTOBBIX 3aJ1aHUI 1J151 BECEHHEr0 ceMecTpa
Tect 2

e 3anumute GOpMyITy AJIs MOMPABKH IEPBOTO MOPsIKA K SHEPTUU B CTAI[MIOHAPHON TEOPUU
BO3MYIIEHUN JUIsl HEBBIPOXKACHHOIO CIIydast.



e 3anumuTe KpUTEPU MPUMEHUMOCTH CTAllMOHAPHON TEOPUU BO3MYIIEHHUH B IEPBOM
MOPSIIKE B HEBBIPOKICHHOM CIIydac.

e 3anummuTe cranoHapHoe ypaBHeHue Llpenunrepa s nonpaBKy NepBOro Nopsika K
HCXOJIHOMY COCTOSTHUIO B HEBBIPOXKACHHOM CIIydae CTallMOHAPHON TEOPUU BO3MYIICHUIA.

e 3anumute GopMyITy IS MOTPABKH IMIEPBOTO MOPSIKA K UICXOJHOMY KBAHTOBOMY
COCTOSIHUIO B CTAlMOHAPHOW TEOPUH BO3MYILIEHH /111 HEBBIPOKJAECHHOTO CiIy4asi B BUJIE
pa3I0kKEeHUs 0 UCXOAHOMY Oa3ucy.

e 3anuIIMUTE CEKYJISIPHOE YPAaBHEHHE B CTALIMOHAPHOW TEOPUHU BO3MYILIEHUH JIJIs IOIIPaBKU
K DHEpPIr'uM B IIEPBOM IOpsAke. JlaiiTe onpeaesieHe MaTpruLa BO3MYILEHHUMN.

e Yro onpenensitoT COOCTBEHHbIE BEKTOPHI MATPHUIIbI BO3MYILIEHUN IEPBOrO MOPSIKA B
BBIPOXKJIEHHOM ciiy4ae?

IIpumMepbl KOHTPOJILHBIX 3aJAHUI:

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 Teopuu BO3MYIIEHHI BBIYMCINUTH PEIATUBUCTCKYIO TOMPAaBKY K DHEPTUU 3JIEKTPOHA B
aToMe BOJOPOZAA 3a CYET AAPBUHOBCKOTO BKJIaJa IO BOJHOBBIM (YHKLIMSM CTAallMOHAPHOI'O
COCTOSIHMS B HEPEIATUBUCTCKOM 3a/1a4e

Kaxaplii Bompoc 3amaHusi OIEHEH B OMNPEACICHHYI0 CyMMy OalIoOB B 3aBHCHMOCTH OT
CJIOKHOCTH M YPOBHS (3HaHUs, YMEHUS U HABBIKH).

KonkperHsle ycnoBusi Habopa 0amioB 3a paboOTy B C€MeCTpe MOTYT 3aBHCETh OT JIEKIIMOHHOTO
MIOTOKA M OTIPENIENIAIOTCS JIEKTOpoM. OOLIIM OCTaeTCsI CIeayIoIIee MPABHIIO.

B TeueHue cemectpa cTyneHT HaOupaeT CyMMy OajuIOB MO pe3yJbTaTaM TECTOBBIX OINPOCOB
(mampumep, 65% OamtoB oTBevaroT 1 OaymTy UTOTOBYIO OIICHKY 33 CEMECTp), IO pe3ysibTaTaM
cmaym NByX 3amaHuid (3 Oa/uta B MTOTOBYIO OIIGHKY 3a CEMECTp) M 1O pe3yibTaTaM JIBYX
KOHTPOJIbHBIX (HAampuMep, OTIMYHAs OLEHKa OTBeyaeT 3 OajulaM B HTOTOBYIO OLEHKY 3a
cemectp). Kpome TOro, 3a perieHue 3aqad MOBBINICHHOW CJIO0KHOCTH JIOMAIIIHETO 3a/IaHHsI
CTYAEHT MOXeT HaOpaTh IpeMualibHble (OOHYCHBIE) OaIbl 10 JABYM 33JaHUsAM (Hampumep, He
Ooee 2 6aioB).

WtoroBas oueHka 3a paboTy B cemecTpe (MakcuMyMm 10 06amioB) ycpeaHseTcsi ¢ OLIEHKOH,
MIOJTYYEHHOU CTYJCHTOM IIPH OTBETE HA OWJIET MPH C/1adye HK3aMeHa.

30. IlepeyeHb THMOBBIX KOHTPOJbHBIX 3aJaHMH, HCHOJb3YeMbIX ISl OLEHKHM 3HAHWIA,
YMeHHUIi, HABBIKOB (BeCEHHHMI ceMecTp)

HToroBasi sK3aMeHaIMOHHAsI OLEHKA BBICTABIISETCS CTYJCHTY C yYETOM OLIEHKH ero paboThl B
ceMecTpe.

Paborta B cemecTpe OIIEHUBAETCS 110 TEM K€ KPUTEPUSIM, UYTO U B MPEIBIIYIIIEM CEMECTPE.
DK3aMeH MPOBOJUTCS B YCTHOH (hopme. DK3aMeHallMOHHbIE OMIIETHI MOTYT COJEPKaTh HapsAy €
TEOPETUYECKMMHU BOIIPOCAMM, TaKXKe W TUINOBbIE 3agaun. Popma Ousera ompeaensercs
JIEKTOPOM M 3aBUCHUT OT JIEKIIMOHHOI'O ITOTOKA.



Tpanunmonnas ¢opma Onnera COmEpX HUT 2 TEOPETUUECKUX BOMPOCA U OJHY THIIOBYIO 3a/1ady.
[Tpumep TpaguunoHHo# Gopmbl OuieTa.

OtgBer cryzaeHTa onieHuBaercs 1o 10-0amnpHoi mkase.

bunersl Takke MOryT cOCTOATH W3 3 — 5 OTHOCUTENBHO INPOCTHIX BOIPOCOB M BOIPOCA
(BOIIPOCOB) TMOBBIIIEHHOW CHOXHOCTU. [IpocThie BOMPOCH OIEHUBAIOT YPOBEHb 3HAHUM.
Ci10xHBIE BOIIPOCHI OIIEHUBAIOT YPOBEHb YMEHUI U HABBIKOB.

[Tpumep Ouneta ¢ BOmpocamu pa3HOrO YPOBHSI:

40. Kputepun oueHnBanust

CTyzneHTsl, MOMy4YHMBIIME 32 pabOTy B ceMecTpe K Haydaly 3K3aMEHAIIMOHHOW CECCHUH OICHKY
«HeynoBieTBopuTesbHO» (MeHee 30% ycBOEHMsI Marepuala), CUMTAIOTCS HE YCBOMBIIMMU
MaTepuall ¥ He BBIMOJIHUBIINMH 33/1aHHSI Kypca, TIOATOMY K 9K3aMEHY HE JIOITyCKaOTCH.

Ha 5 BOIPOCOB, MOJIY4aET OLIEHKY «OTINYHO» (8).

Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CXEMOM:

Onenka basbl Kpurepun
10 10 6ay10B 32 SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXe 8.
9 6asinoB 3a 3x3ameH U 10 6aisioB 3a paboTy B ceMecTpe
9 9 6ayu10B 3a 9K3aMEH U OLIEHKa 3a paboTy B ceMecTpe He
OTan4nHO HUKe 8.
8 8 OaJIOB 3a HK3aMEH M OLIEHKA 3a pabOoTy B CEMECTpE He
HUXKeE 6.
7 6aioB 3a 9k3aMeH u Ooree 8 6arioB 3a paboTy B
cemMecTpe
7 7 6aUI0B 3a 9K3aMEH U OIIEeHKa 3a paboTy B ceMecTpe He
HIKE 5.
6 6ayu10B 3a 9K3aMeH U Oojee § 6ayIoB 3a paboTy B
cemecTpe
6 6 6ayIoB 3a 9K3aMeH M OIleHKa 3a paboTy B ceMecTpe He
Xopo1o
HIKE 5.
5 6a1oB 3a 9K3aMeH U Oojee 7 6ayIoB 3a paboTy B
cemMecTpe
5 5 6anoB 3a 9K3aMeH U OIleHKa 3a paboTy B ceMecTpe He
HUKE 3.
4 4 GaJa 3a HK3aMeH M OIIEHKa 3a paboTy B ceMecTpe He
YJIOBJIETBOPUTEIBHO HIDKE 3.
3 3 Gasuia 3a K3aMEH M OIleHKa 3a paboTy B cemecTpe 3.
Hey/10BJIeTBOPHTENBHO 2 2 GaJuta 3a SK3aMEH U OlIeHKa 3a paboTy B ceMecTpe 3.
1 1 Gayut 3a K3aMeH | OlleHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuaJibl, onpeaesiioue Npoueaypbl oOlleHUBAHUS 3HAHUI, YMeHHH,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

CTy,Z[CHTBI, JOMMYHICHHBIC K 3K3aMCHY, OTBCYAKOT HA BOIPOCHL 6PIJ'ICT3., HUMEs BO3MOXHOCTL Ha
IMOATOTOBKY HE MCHEC 1 gaca. OTBeTHI MpEACTABIAOTCA B IMHCBMCHHOM BHJIC, IO KOTOPBIM
MMPOBOAUTCS YCTHOC COGGCCI{OB&HI/IC.




OrieHka 3a OTBET Ha OHMJIET BBICTABIISETCSI B COOTBETCTBUU CO CIEAYIOIINM KPUTEPUSIMU:
CTylleHT, OTBETUBILIHI PABUIBHO

Ha | Bompoc, rosy4aer OLeHKy «HeyaoBm» (1);

Ha 2 Ha 1 Bompoc, MOJIy4aeT OlEeHKY «HeymoBm» (1);

Ha 3 BOIpoca, MOJIYy4aeT OLICHKY «yIoB» (3) win (4), B 3aBUCUMOCTH OT IMOJHOTHI MTPaBUIIbHBIX
OTBETOB U OTBETOB Ha JIPYT'He BOIIPOCHI;

Ha 4 BoIpoca, MOJy4aeT OLEeHKY «xopomio» (5), (6) wim (7), B 3aBUCUMOCTH OT IOJHOTHI
MIPABUJIbHBIX OTBETOB U OTBETOB Ha JIPYTHe BOIIPOCHI;

CTyneHT, OTBETHBIIMKA Ha BCE S5 BOMPOCOB, MoJiydaeT 8 OauIOB W MOXET BBIOpaTh s
MOJITOTOBKH BOTIPOC MOBBIIIEHHON CJIOKHOCTH ISl TOJYYCHHUS OLIeHKU «OoTaudHoy (9) wiu (10).

Bo Bpems npoBeneHus 3K3aMeHa CTYIEHTbl MOTYT IO0JIb30BaThCS MPOTPaMMOM JTUCHUIUIMHBI U
cOOpHHUKAMHU  JIOMAIlHUX 3afaHuil. Y4eOHOW, y4eOHO-METOJAMYECKOM U  CIIPAaBOYHOM
JUTEPATYpOM MOJIB30BATHCS BO BpEeMsl dK3aMeHa He Joryckaercs. Bo BpeMs sk3aMeHa J10JKHbBI
OBITh TaK)KE BBIKITFOYCHBI MOOMIIHHBIC TEIE(HOHBI.

Ilepen HauamoOM 3K3aMEHALIMOHHOM CECCUU CTYEHTHI I10Jy4aroT IIEPEUYECHb BOIIPOCOB, OTBETHI HA
KOTOpBhIC HEOOXOJMMO 3HATh JUIsl YCHEIIHON caadd dk3ameHa. DopMyIHpOBKH BOIPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BpeMs KOHCYJIbTAIHil.

CTy,Z[CHTBI, MMOJIYYMBHIUC HUTOIOBYHO OLCHKY «OTJIIMYHO» (10) H PCIIMBIOKUC M 3allIUTHBIINC
3aga4dun MMOBBIIICHHON CJI0KHOCTHU AOMAIIHEro 3aJaHusl, MOTYT IMOJYYHUTH AOIOJIHHUTCIbHBLIC
3a4YCTHBIC CAUHUIIBI 110 KYPCY.



