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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

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
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

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: 9.T. Axmenos, 1-p ¢hu3.-MaT. HayK, JIONEHT, Tpodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl Teoperudeckoi husuku um. JI.JI. Jlannay 28.05.2021



AHHOTANMA
Oto perymsapHbiii kypc MOTHU mo kBaHTOBOH MeXaHUKE.
B nepBom cemecTpe Ha Kypce OyaeT pacckazaHo 00 OCHOBaX KBAHTOBOM MEXaHUKU:
- 00 SKCTIIEpUMEHTAJILHBIX MPEANOChUTKAX €€ BOSHUKHOBEHHS KBAHTOBOW MEXaHUKH;
- 0 TOM, 4TO Takoe BoJHOBas pyHKUMS 1 ypaBHeHUs LLpenunrepa, a Takke 00 3pMUTOBBIX OIlepaTopax
1 HaOJII0aEMBIX;
- Oyzet BBeneH hopmanusm upaka, 3aTeM paccka3ano 00
OJJHOMEPHOM JBMXCHHH B KBAHTOBOI MEXaHUKE;
- 0 TOYHOM PEUIEHNH KBAHTOBOT'O JINHEHHOTO OCLUIIIATOPA;
- 0 CUMMETPHSIX U 3aKOHAX COXPaHEHUS;
- 0 paAuaJIbLHOM JIBUKECHUH, OPOUTAIEHOM MOMEHTE U CIIMHE 3JIEKTPOHA;
- HaKOHEI], KaK HaliTH TOYHO CIIEKTp aroma Bojopozaa u3 ypasHeHus Ipenunrepa.
Bo Bropom cemecTpe Oyzner pacckazaHo:
- 0 hopMyTUPOBKE KBAHTOBOW MEXaHWKH B hopMme uHTerpasia OeifHMaHa 1mo myTsiM;
- O CTallMOHApHOW M HECTALMOHAPHOW TEOPUU BO3MYILECHUN;
- o rpynnax Ilyankape u Jlopenua;
- 00 ypaBHeHUH J[upaka v peISITHBUCTCKUX IEKTPOHAX BO BHEIIHHUX 3JIEKTPOMATHUTHBIX ITOJISX;
- O HEpEISATUBUCTCKOM ypaBHeHuH [laynu u ABUKEHUU B MATHUTHOM TIOJIE;
- O CJIO)KEHUH MOMEHTOB;
- 00 aToMe TeJHsl U CIIOKHOM aToMe;
- 00 aToMe BO BHELIHEM II0JIC;
- 00 U3MYYEHNUH JICKTPOHAMU 3JIEKTPOMAarHUTHBIX TOJICH;
- HAKOHEI] O TEOPHUH pacCEesSHUS.

1. leau u 3apauu

eap AUCUMNIMHBI
JlaTe cTy/ieHTaM 3HaHUS B 00JACTH OTIMCAHUS PA3JINYHBIX KBAHTOBBIX (PM3UUECKHUX SBICHUN U METOJIBI
MMOCTPOCHUS  COOTBETCTBYIOIIMX  MaTeMaTHYEeCKUX  MOJIEJel, IOKa3aTh COOTBETCTBHE H
HENPOTUBOPEYHUBOCTh CHUCTEMBI TOCTYJIATOB, TOJOXXEHHBIX B OCHOBY KBaHTOBOW TEOpUH,
CYIIECTBYIOIIUM SKCIIEPUMEHTAIBHBIM JaHHBIM, YTO TIO3BOJISIET CUUTATh TEOPHUIO JOCTOBEpHOU. JlaTh
HABBIKM, TIO3BOJISIOIINE IOHSTH aJICKBATHOCTh TEOPETUYECKOM MOJEITH  COOTBETCTBYIOIIEMY
(hm3HUecKOMy SIBJICHHUIO.

33)13‘11/[ JAUCHUIIINHBI
° I/I3yquI/Ie CBOMCTB TOYHO pemacMbIX 3a)1aq—Mo;[ene17I KBAHTOBOMCXaHHYCCKUX CUCTCM,
¢ U3YUYCHHUC HpI/I6J'II/I)KeHHLIX MCTOJOB pCHICHUSA 3a1a4 KBaHTOBOM MCXAaHUKH;
¢ HU3YUYCHUC MCTOAOB OIIMCAHUS CIOKHBIX CUCTEM, B TOM YHUCJIC CUCTCM TOXKACCTBCHHLIX YAaCTUII;

° OBJIaACHUC MCTOdaMH KBAaHTOBOII MEXaHHUKH JUIA OIMMCaHMA CBOICTB Pa3INIHBIX (1)I/ISI/ILIGCKI/IX
CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PENICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

npodecCuoHaTbHON e TENHHOCTH

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI 3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIIEI0OBaHUS




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh:
[MTocTynaTbl W NPHHIMIIBI KBAHTOBOM MEXaHMKH, METOIbI OINMCAHUS KBAaHTOBBIX CHUCTEM, CBS3b
COCTOSIHHH M OTIEPaTOpPOB C HAOIIOAAEMBIMH U H3MEPSIEMBbIMHU BEITMIHHAMM;
OCHOBHBIE CBOICTBA TOYHO PEIIAEMbIX MOJICJICH KBAHTOBBIX CHCTEM;
OCHOBHBIC NMPUOTIKEHHBIC METOIBI PEUICHUS 3a1ad KBAaHTOBOW MEXaHWKH: KBa3HMKJIACCHYECKOE
NPUOIIVKEHUE; CTAlIMOHAPHYIO M HECTALMOHAPHYIO TEOPHIO BO3MYILCHUIT;
METO/Ibl OIIMCAHUSI CIIOKHBIX M HE3aMKHYTHIX KBAHTOBBIX CHCTEM;
METO/IbI ¥ CIIOCOOBI OITMCAHMsI CUCTEM TOXKAECTBEHHBIX YaCTHI B KBAHTOBOW TEOPHUH;
METO/Ibl ONTUCAHUS PACCESHUS YaCTHUII, ONIMCAHNE B3aUMOICHCTBHUS dJICKTPOMATHUTHOTO M3Ty4YCHUS
C KBAaHTOBBIMH CHCTEMaMH 3apsiJIOB.
YMETb:
Omnpenensith YHEPreTHYECKUE CIEKTPhI U BOJHOBBIC ()YHKLIUH B OTHOMEPHBIX CIIy4asix;
OTIPEICTATh CPpeAHUE 3HaUeHHS ((PU3HMUYECKUE BEIWYMHBI) KBAHTOBBIX CHCTEM, €CIIM M3BECTHBI HX
BOJTHOBBIE (PYHKITUH;
ONPEACTSATh COCTOSIHHMS M KIACCU(HUIMPOBATH DHEPreTHYECKHE CIEKTPHl YacTUIBI B
CUMMETPUYHBIX IOTCHIIMAJIaX, B YACTHOCTH, 00JIaJalONINX aKCUaIbHOW M IICHTPAJIbHOW CUMMETpPUEH;
NPUMEHATh KBAa3WKJIACCHYECKOE MPUONMKEHHE IS OLCHKA YPOBHEW DHEPrHH U BEPOSTHOCTEH
NPOXOXKICHHS B OTHOMEPHBIX IOTCHIIUATIAX;
MIPUMEHSATH CTAMOHAPHYIO TEOPHIO BOMYIICHUH /ISl HAXOXK/ICHHS TTIONPABOK K YPOBHSIM DHEPTHH
Y BOJIHOBBIM (DYHKLIUSIM;
NPUMEHATh HECTAMOHAPHYIO TEOPHIO BO3MYIICHUH JUIS HAXOXICHHS BEPOSITHOCTEH NMEpPEXO/OB
MEXJy COCTOSIHUSIMHU;
pemars 3aJa4d O HAaXOXKJICHUU COCTOSHUHA M DHEPreTUYECKOro CIIEKTpPa CHCTEM MHOTHX, B TOM
YHCIIC TOKAESCTBEHHBIX, YACTHUII;
BBIYHCIIATE AU PepeHInaNTbHBIC CEUCHUS PACCESTHUS YaCTHL] Pa3INYHBIMU TTOTCHIHATAMHU;
OIIpE/IeNISITh BO3MOXKHBIC ONTHYECKHE MEPEXOAbl MEKAY COCTOSHHSIMH CHCTEM 3apsijioB U
OLICHHBATh BPEMEHA )KU3HU BO30YK/ICHHBIX COCTOSHUH.
BIIAJICTh!

OCHOBHBIMH MCTOAaMHU PCHICHUSA 3aJJa41 O HAXOXKACHUUN COCTOSIHHH U OHCPICTUYCCKUX CIICKTPOB
Pa3JIMIHbIX KBAHTOBBLIX CUCTEM;

HaBbIKaMU TCOPCTHUYCCKOTO aHaliM3a pCajibHbIX 3a/a4, CBA3daHHBIX CO CBOICTBaMH

MUKPOCKOIMNMYCCKHUX U HAHOCUCTEM, 06naz[a}oumx KaK OIUCKPETHBIM, TaK U HEIIPCPBIBHBIM CIICKTPaMU.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

AToM Boziopoza.

JIBrKeHHEe B IEHTPAIbHOM MOTEHIHAIIE.

MareMarnyeckuil anmapar KBAaHTOBOM
MEXAHHKH.

MomeHT HUMITYJIbCa

Ocuuarop.

[TocTynaTel KBAaHTOBON MEXAHUKHU.

HpOI/ISBO)_IHaSI oreparopa 1o BpEMCHHU.

CpoiicTBa  OJHOMEPHOTO  JBMXKCHHUSL.
JIMCKpETHBIN U HENPEPBIBHBIN CIIEKTP.
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9 CUMMeTpUH U 3aKOHBI COXPaHEHUSI. 2 2 4
10 |Coun. 2 2 4
1 Pusnyeckue OCHOBBI KBAHTOBOM ) ’ 5
MEXaHUKH.
12 |ATroM B MarHuTHOM HOJIE. 4 4 5
13 |Arom renws. 4 4 5
14  |KBasukmnaccuka. 4 4 5
Hecranuonaphasi Teopusi BO3MYILICHHIA,
IIPEJCTABICHUE B3aUMOJIEHCTBUS,
15 KBAaHTOBBIE IIEPEXOMbl BIEPBOM IOPSAKE 4 4 6
[0 BO3MYILEHHUIO, 30J0TO€ IIPaBUIIO
Pepmu.
16  |Paccesnue. 4 4 6
17  |PensITUBUCTCKUI AIIEKTPOH. 4 4 5
18 CnoxeHne MOMEHTOB. 4 4 5
19  |CrnoxHbIi aToM. 4 4 5
20  |CooHTaHHOE U3JIyYEHHE. 4 4 6
21 CranuoHapHasi TeOpUs BO3MYIICHUH. 4 4 6
22 |Teopus BO3MYLIEHUIA. 5 5 6
Hroro yacos 75 75 105
[TonroToBka k 3K3aMeHy 60 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. ATom BOgOpOAA.

KBaHnTOBaHUE CBS3aHHBIX COCTOSHUM, aTOMHBIEEAMHHUIIBI, aCUMIITOTHYECKOE IOBEICHUE, IJIaBHOE U
paavalbHOE KBAaHTOBBIC YMCIIA, NMOJMHOMBI Jlareppa, CIEKTp CBA3aHHBIX COCTOSHUM, BBIPOXICHHE
YPOBHEH 3HEpPIruu 1o opoUTaAIEHOMY MOMEHTY U P-ueTHOCTH.

2. JIBU>KeHHE B LIEHTPAIbHOM [IOTEHIUAJIE.

PanuansHoe ypaBuenwue lpenunrepa. LleHTpoOeKHBIN TOTEHIINAI.

Cemunap.

TpexmepHnsiit ocunsuiarop. Cpennue 1uig aToMa BOJOpO/a.

3. Maremarndeckuii anmapar KBaHTOBOW MEXaHHUKH.

Bekrop coctostus. HaGmionaembie BennunHbl. COOCTBEHHBIE BEKTOpa M COOCTBEHHBIE 3HAYEHUS
SPMHTOBBIX ONEPATOPOB.

CeMuHap. YmpakHEHHs Ha SPMUTOBO CONPSDKCHHE OINEPaTOPOB M MPOCTEHIINE KOMMYTATOPBHI.
KoaddurmeHTsI OTpakeHus: U MPOXOKICHUSI.

4. MoMeHT uMIyibca

OmneparopHoe KBaHTOBaHHE MOMEHTa UMITynbca. Chepudeckue GyHKIMN.
Cemunap: YpoBuu Jlannay.

5. Ocuunnarop.

Brruucnenue KOMMYTAaTOPOB U CPEAHUX C MOMCHTOM KOJIMYCCTBA ABUKCHUA.




6. [TocTynarel KBaHTOBOI MEXaHUKHU.

[Monubrit HAOOp HaOmonaeMbIx. baszuc cocrostanii. CpeiHre 3HAUSHUS HAOMIOAEMbIX.
VYpaBuenue llpenunrepa. 'aMUIBTOHHAH U 3BOJIIOLMS CUCTEMBI.

BonHoBoii maketr. OnHOBpEeMEHHOE TOYHOE H3MEpeHHE PU3MUCCKUX BETHUUH.
KomMmMmyTatop 1 cooTHOIIEHHE HeolpeneneHHocTel. MIMITyIbCHOE MpeicTaBlIeHUE.
[Morok BepostHocTu. [Ipencrasnenue [eiizendepra.

7. IIpon3BoaHas oneparopa 1o BpeMeHHU.

Teopembr Dperdecra.Crodku [lyaccona 1 KOMMyTaTOpBI.
Cemunap.
Bpamienus cimHOpa 1 COOCTBEHHbIE COCTOSHHS MPOEKIIUU CITUHA.

8. CBoiicTBa OJHOMEPHOTO ABMXEHUA. JIICKPETHBIN 1 HETIPEPHIBHBIN CIIEKTP.

Bupn norenuuana, 1BykpaTHOE BBIPOXKIEHHE B HENPEPHIBHOM CIIEKTPE, HEBBIPOXKIECHHOCTh B Clydae
OTPaHUYEHHOTO JIBW)KEHUS, CBSI3aHHBIE COCTOSIHHMS 4YacTUIBl B MOTeHUUMane, JIMCKpETHBINA CHEKTD,
OCLWUIATOpPHAs TeopeMma, 3ajada paccesHusi, COOTHOIIEHHMS B3aUMHOCTH s Kod(dduimenToB
MPOXOXKIIEHUS U OTPaKEHHsI, COXpAaHEHHE TIOTOKA BEPOSITHOCTH, OECKOHEYHO Y3Kasl IMa

KOHEYHOM TUIOIIAN M CKAauOK MPOU3BOIHOM, TPAHCISIIUKN U KBa3UUMITYJbC, GyHKuuMu bioxa, Homep
30HBI.
9. CuMmMeTpuH U 3aKOHBI COXPaHEHUSI.
I'eneparopsl HenpepbIBHBIX CUMMETPUI. JIMCKPETHBIE CUMMETPUU.
Cemunap.
Cnun 1.
10. Criun.
CnuH %2.. Marpuus ITaynu. Ypasaenue Ilaynu.
Cemunap.
KBaHT MarsuTHOrO 1OTOKA.
11. ®usnueckue OCHOBBI KBAHTOBON MEXaHUKU.
KopmnyckyssipHO-BotHOBOM Ayanusm. [IpuHIun cyneprnosunny, aMIInTyia BEpOSTHOCTH.
CemuHapHI
VYpOoBHHU 3HEPTHH B OTHOMEPHBIX NOTEHIINAIBHBIX SIMaX.
Cemecrtp: 6 (Becennuit)
12. ATOM B MarHUTHOM II0JIE.
Cnabbie u cunbHbIe oA, 3pdekt 3eeMana, JMaMerHeTU3M U MapaMarHeTH3M aTOMOB.

13. Atom remust.

Hepenstuucrckas 3anaua i IBYX 3JEKTPOHOB U Y4ET UX TOXKIECTBEHHOCTH, OPTO- U Iapa-reiui,
00MEHHOE B3aUMOAEHCTBUE. YpaBHEHUS! XapTpu. TepMbl.

14. KBa3ukiaccuka.



VYpasuenue penunrepa 1t aMmmuTyasl U Ga3bl BOTHOBON (PyHKIMH, CTAlMOHAPHBIE COCTOSHUS U
pasznoxxeHue ¢as3sl B psijl 10 mocTostHHOTO [1nanka B ogHOMepHOH 3a/iaue. Kpurepuii mpuMeHUMOCTH
KBa3HKJIACCUUECKOTO MpUOImKkeHus. BupryansHbie 4acTHIIBL.

VYenoBus CHIMBKM KBA3MKJIACCHUYECKUX PEIICHHH BO3JIE€ TOYKH ITOBOPOTA, MPABMIO KBAHTOBAHMSA
bopa-3ommepdenbra, HOPMUPOBKA BOJHOBOW (PYHKIWH, IUIOTHOCTh CBSI3aHHBIX COCTOSIHUH,
K03 QUITUEHT TPOXOXKIEHHSI TOTEHIIHAILHOTO Oaphepa CeMuHap.

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

JIByXypOBHEBas cucTeMa.

15. HecranmonapHasi TeopHs BOSMYIICHUH, NPEICTABICHIE B3aMMOCHCTBHSI, KBAHTOBBIC ITEPEXOIbI
BIICPBOM IOPSKE IO BO3MYIIEHUIO, 30J10TO€ TpaBuiio depmu.

[TompaBky Ha aHTAPMOHUYHOCTh OCIHJUIATOPA. DJIEKTPUIECKasl MOJSPU3YEMOCTh aToMa BOJIOPOJIA.
16. Paccesiaue.

PaccesHne Ha KOPOTKONEWCTBYIOIIMX MNOTeHUHaax. PyHkuus [puHa U aCUMITOTHYECKOE
MOBEJCHUE BOJIHOBOW (PYHKLMH, aMIUIUTyaa paccesHusi. BopHoBckoe npuOnmxeHne u KpUTEPUU €ro
MPUMEHUMOCTH JJIS1 MEIJICHHBIX M OBICTPBIX YacThll. KyJoHOBCKOe paccesiHue MPOTOHA Ha MPOTOHE
u anb(a-4acTUILBl HA alb(a-dacTuIe.

®dazoBast Teopus paccesHus. [lapuuanbHble aMIIIUTYabl paccesHus. JJIMHA paccessHus MEIJICHHBIX
YaCTHIL.

17. PenaTuBUCTCKUMN 3JIEKTPOH.

IMpuHIMIEl MOCTpOeHUs ypaBHeHus Jupaka, anreOpa marpuil Jlupaka. BeiBon ypaBaenus [aynu u3
ypaBHeHusi Jlupaka. PensTHBHCTCKHE MOMPaBKHM K SHEPTUU DJICKTPOHA B CTAIIMOHAPHOM IIOJIE,
CIIMH-OpOHUTATBHOE B3aUMOJICHCTBUE, CIIEKTP aTOMa BOIOPO/IA C YUETOM.

CeMuHapsr:

KBa3uknaccuka: ocusTop, anbda-pacnaji, MOMpaBKka Ha BO3MYIICHUE.

Opdext Mécbayspa. CBEpXTOHKOE pacIleIICHHE.

18. Ciio’)keHrie MOMEHTOB.

IIpeoOpa3zoBanne COCTaBHBIX BEIMYMH HPU BpAIIEHHSIX M 3aJada O CIOKEHHMH MOMEHTOB IBYX
nofcucrteM. basuc cOCTOSIHUH CyMMapHOrO MOMEHTa. MaTpUYHbBIE 3JIEMEHTBl HETPHUBOANMBIX
TEH30PHBIX OIEPaTOPOB U MpaBmiia 0TOopa.

Cemunap.
CnyH BO BpallalonIeMcsi MArHUTHOM TIOJIE.

19. Ci10KHBIH aTOM.

CamocoracoBanHoe none, onpeaenurens Crerepa, npaBuia XyH/a, TEPMBI.
CeMHHApHI.

Yacrunpl B smuke. Pacnan sapa Oepwuins Ha JiBe anb(da-dacTuibl. BapuannoHHOe BBIYHCICHHE
SHEPIruM aroma resus.

20. CoHTaHHOE U3JIy4YeHHE.

KBanToBaHuEe 3JIEKTPOMAarHUTHOTO TOJS, (OKOBCKOE MPOCTPAHCTBO COCTOSHUHM, JIUIOIBHOE
U3IIyUYCHHUE.

Cemunap.

bopHOBckoe mpuONMKeHHe A SKPaHHPOBAHHOTO KYJIOHOBCKOTO TIOTEHIMana. PaccesHue Ha
OTTAJIKUBAIOIIEM MOTCHIUAJIE, CIIAJAFOIIeM KaK KBaIpaT PacCTOSHHUS.

21. CraunoHapHasi TEOpHUS BO3MYILECHHUH.



CrannoHapHas 3aja4a: ps/ 0 MaJIOH KOHCTAHTE CBSI3M BO3MYIICHUS, PEKYPPEHTHBIE (JOPMYIIbI IS
[IONPAaBOKK DJHEPIMM M K COCTOSHMSM, KpPUTEPUM TNPUMEHUMOCTH TEOPHHM BO3MYIICHHMH,
BBIPOKJICHHBIN CIy4all M NpaBWIbHBIC BOJHOBBIE (DYHKIIMU BEIYIIEro MPUOIMKEHUS, CEKYJISIpHOE
ypaBHEHHE.

22. Teopust BO3MYLIEHUI.

CranuoHapHasi TEOpUsl BO3MYILEHHH, HEBBIPOXKICHHBIM W BBIPOXKICHHBIM Ciydau, KpUTEpHUil
[IPUMEHUMOCTH.

CnBur 0OCHOBHOTO YPOBHS aTOMa BOAOPOZA 33 CUET KOHEUHOTO pa3Mepa MpoToHa. bera-pacman noHa
TPUTHS W BEPOATHOCTH OOPa30BaHHUS OCHOBHOTO W TIEPBOTO BO30YXKJIEHHOTO COCTOSHWUN HOHA
renus-3.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

a) HeoOxonnmoe o6opyaoBaHue JUIst JIEKIMNA U MPAKTHUECKUX 3aHATHN: yueOHas ayTuTOpHsI, J0CKa,
Mell, Tpsirka. JKenarenpHo TakkKe IPUMEHEHHE MYJIBTUMEIHIHOTO 000pynoBaHus (TIPOCKTOP), IS
JydIIeil OpraHu3alyy JCKIUH.

0) Heobxomumoe mporpamMmmHoOe obecrieueHue: He TpedyeTcs

B) ObecrieueHre caMOCTOSTEIbHOM pabOTHI: HANTMUKE YIeOHUKOB U 32/Ia9HUKOB TI0 KypCy
TeopeTudeckoi Gpru3nku BooOIIe 1 KBAaHTOBOM MEXaHUKH B YaCTHOCTH B OMOJIIMOTEKEe MHCTHUTYTA,
noctyn B VIHTEpHET Juisl MOy4eHHs1 BCIOMOTaTeIbHOTO Y4eOHOTO U KOHCY/IBTaTHBHOTO MaTepHaia Ha
caiite kaeapbl TEOPETUICCKON (PH3HKH.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. 3agaun no kBantoBoi Mexanuke [Tekcr] :B 2 w.Y.1 : yued. nocobue ans By3oB / B. M. ['anuukwuit, b.
M. Kapnakos, B. 1. Koran .— 3-e u3z., ucnp. u gon. — M. : Equropuan YPCC, 2001 .— 304 c.

2. 3anmauu o kBaHToBoW MexaHuke [Tekct] : B 2 4. U.2 : y4eb. mocobue uist By3oB / B. M. anuiikui,
b. M. Kapnakos, B. U. Koran .— 3-e u3n., ucnp. u non. — M. : Equropuan YPCC, 2001 .— 304 c.

3. 3amaun 1o Teopernueckoit pusuke [Tekct] : yaed. mocodue mist By3oB / FO. M. benoycos, C. H.
Bypmuctpos, A. U. TepuoB .— Jlonronpynnsriii : Uaremnext, 2013 .— 584 c.

4. Kypc kBanToBoil Mexanuku. HepenstuBucrckas teopus [Teket] : yued. mocodbue amns By3os / 0. M.
Benoycos ; M-Bo ob6pazosanus Poc. denepanuun, Mock. puz.-texH. uH-t (Toc. yH-T .— M. : U31-BO
M®THU, 2006 .— 408 c.

5. Teopernueckas ¢pusuka [Tekcr] : B 10 . T. 3 : KBantoBas Mmexanuka. HepensituBucTckas Teopus :
yue6. mocobue s By3oB / JI. [I. Jlannay, E. M. JIu¢pmmn ; non pea. JI. I1. [lutaeBckoro .— 5-e u3-a.,
crepeotur. — M. : ®uzmariurt, 2004, 2002 .— 808 c.

JomnonHurensHas aureparypa

1. KBanToBas mexanuka c¢ 3agadamu [ Texct] : yue0. mocooue s By3os / [1. B. Emorun, B. /1.
Kpusuenkos ; nox pen. H. H. boronmto6osa .— 2-e u3n., nepepad. — M. : ®usmariur : YHII goBy3.
obpazoBanus MI'Y, 2001 .— 301c.

2. Beenenwne B Teoputo cummerpun. [Ipumenenue k pusnuecknum 3aaauam [Tekcr] : yue6. mocobue s
By30B / C. II. Ammmnyes, 1O. M. benoycos ; M-Bo obpazoBanust Poc. ®eneparuu, def. areHTCTBO 110
oOpazoBanuio, Mock.pu3z.-texH. uH-T (Toc. yH-T .— M. : MOTH, 2007 .— 164 c.

3. Karexusuc. PykoBoAcCTBO 10 MaTeMaTHKe I HAUMHAIOIIUX W3y4aTh TEOPETUYECKYIO (DHU3UKY

[Tekcr] / FO. M. benoycos, B. I1. Ky3uenos, B. I1 . Cmuira ; M-Bo o6pazoBanus u Hayku PO, MOTH -
M.U3n-80 MOTH,2005

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammoii He IpeyCMOTPEHO.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHTBI, JONyLICHHbIE K OJK3aMEHY, OTBEYAIOT HA BONPOCHI OMJEeTa, MMes BO3MOXXHOCTh Ha
MOATOTOBKY He MeHee | yaca. OTBETHI MPEACTABISIOTCS B TUCBMEHHOM BUJIC, 10 KOTOPBIM ITPOBOAMTCS
YCTHOE cobece/loBaHueE.

Bo Bpems mpoBeaeHus 3K3aMEHa CTYAEHTbl MOIYT II0Jb30BAaThCSl IMPOrpaMMON JUCLMILIMHBI U
cOOpPHHMKaMHU JOMAalIHUX 3aJaHuil. Y4eOHOH, y4eOHO-METOIMYECKOM M CIpPAaBOYHOM JIMTEpaTypou
MOJIb30BAaThCSl BO BpeMs SK3aMeHa He Jomyckaercs. Bo BpeMs sk3aMeHa IOJDKHBI OBITH Taroke
BBIKJTFOYEHBI MOOHMJIbHBIE T€TIE(OHBI.

[lepen HayamoM 3K3aMEHALMOHHON CECCHUHU CTYIAEHThI IOJNIYy4alOT IE€pEedYeHb BOIPOCOB, OTBETHl HA
KOTOpBIE HEOOXOIMMO 3HAaTh JUIsl YCHEIIHOW caadd sk3ameHa. DOpMyTUpPOBKH BOMPOCOB B OMieTax
CTYIEHTbI Y3HAIOT BO BPEMsl KOHCYJIbTaLIUH.



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
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 3

kBaTuuKkanus: OaxanaBp

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

6 (BeceHHMI) - DK3aMeH

Pa3zpaGoTunk: O.T. Axmenos, 1-p ¢hu3.-MaT. HayK, JIONEHT, Tpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpnocobeH CcTpOUTb 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

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH [IK-1.1  Bunageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI 3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKn

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIMOHHEIC)
HCCIIEI0OBaHUS

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare usydenus aucuuiuiniel «KBanrosas mexanuka (KTD)» oOyuarommiics: JOIKeH:

3HATh:
[locTynarel ¥ NPUHLMIIBI KBAHTOBOH MEXaHWKH, METOABI OMUCAHMS KBAHTOBBIX CHCTEM, CBS3b
COCTOSIHUH M OIIEpaToOpOB ¢ HAOIIOAAEMBIMH U H3MEPSIEMbIMH BETUIMHAMM;
OCHOBHBIE CBOICTBA TOUHO pEIIAEMBIX MOZIENIEH KBAHTOBBIX CHCTEM;
OCHOBHbIC MPUOTMKEHHBIC METOMBI PELICHUs 3aJad KBAaHTOBOW MEXaHHKH: KBa3HMKJIACCHYECKOE
MpUONIMKEHUE; CTALMOHAPHYIO M HECTAIMOHAPHYIO TEOPUIO BO3MYIICHUH;
METO/Ibl OIIMCAHUS CJIOKHBIX U HE3aMKHYTbHIX KBAHTOBBIX CHCTEM;
METOABI U CLIOCOOBI ONMCAHUS CUCTEM TOXKIECTBEHHBIX YaCTHIl B KBAHTOBOM TEOpPHH;
METO/Ibl OIIMCaHMs PacCEsiHUs YacTULl; ONIMCAaHUE B3aUMOAEHCTBHS JIEKTPOMAarHUTHOIO U3JTy4EHUs
C KBaHTOBBIMU CUCTEMaMH 3apsII0B.
yMeTh:
OnpenensiTe SHEPreTUYECKUE CIIEKTPHI U BOJIHOBBIC (PYHKIIMH B OMHOMEPHBIX CIy4asix;
OTIPEIETIATh CpeAHue 3HaueHHs ((U3MUECKUE BEINYMHBI) KBAHTOBBIX CHCTEM, €CIIM M3BECTHBI MX
BOJIHOBBIC (DYHKIIUH;
ONPEAETATh COCTOSIHMSA M KJIacCU(HUUIMPOBATh DSHEPreTHYECKHE CIEKTPbl YacTUIBI B
CUMMETPHYHBIX OTEHIIMAJIAaX, B YaCTHOCTH, 00JaIal0INX aKCHaJIbHON U LEHTPAIbHON CUMMETpUEH;
NPUMEHATh KBa3MKJIACCHYECKOe MPUONMKEHHE A OLCHKH YPOBHEW SHEPruHM M BEPOSTHOCTEH
MIPOXOKJCHHUS B OHOMEPHBIX IMOTEHINAIAX;
IPUMEHSATh CTAllMOHAPHYIO TEOPUIO BO3MYILEHUH 1JI1 HaXOXKAECHUS MONPABOK K YPOBHSAM SHEPTUU
1 BOJHOBBIM (DyHKIIHSIM;
IIPUMEHATh HECTALIMOHAPHYIO TEOPHUIO BO3IMYLIECHUH Ul HAXOXKICHUs BEPOSTHOCTEH MEPEXON0B
MEXAY 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 3apsiioB H
OLICHMBATh BPEMEHA )KU3HU BO30YKIEHHBIX COCTOSHUH.
BJIaJeTh:
OCHOBHBIMM METOJJAMM PEILIEHUs 3aJad O HAaXOXKACHUU COCTOSIHUH U SHEPreTUHYEeCKUX CIEKTPOB
Pa3IMYHBIX KBAHTOBBIX CUCTEM;
HaBbIKAMU TEOPETUYECKOTO aHAIM3a pPEaJbHBIX 3a/ad, CBA3aHHbIX CO CBOWCTBaMHU
MHUKPOCKOIIMYECKUX U HAHOCUCTEM, 00JIaIalOIINX KaK AUCKPETHBIM, TaK U HEIIPEPBIBHBIM CIIEKTPAMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




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.



