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)

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

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

JlaTb cTyneHTaMm 3HaHMS B 00JIACTH ONMMCAHMS PA3IMYHBIX KBAHTOBBIX (PM3MUYECKHUX SIBICHUN U METOIbI
IIOCTPOEHUSA  COOTBETCTBYIOIIMX  MaTreMaTHYEeCKUX  MOJENEH, TI0Ka3aTb  COOTBETCTBHE U
HEIPOTUBOPEUYUBOCTb CHCTEMBbl IIOCTYJIATOB, IIOJOXKEHHBIX B OCHOBY KBAaHTOBOM TEOpHH,
CYILIECTBYIOIIMM 3KCIIEPUMEHTAIBHBIM JaHHBIM, YTO MO3BOJISIET CYUTATh TEOPHIO AOCTOBEpHOM. JlaTh
HaBBbIKM, IIO3BOJISIOIIME IIOHATH aJEKBATHOCTb TEOPETUYECKOM MOAEIM COOTBETCTBYIOLIEMY
(u3NYECKOMY SIBIICHUIO.

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 MCTOAAMM KBAaHTOBOHl MEXaHHKH JUIL OIIMCaHMsA CBOICTB Pa3INIHbIX (1)I/I3I/I"IGCKI/IX
CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

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

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl 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 ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
[l Tloctymarel ¥ NpPUHLMUIIBI KBAaHTOBOW MEXaHHMKH, METOJbI OIMCAHUS KBAaHTOBBIX CHUCTEM, CBS3b
COCTOSIHHH M OTIEPaTOpPOB C HAOIIOAAEMBIMH U H3MEPSIEMBbIMHU BEITMIHHAMM;
[l OCHOBHBIE CBOICTBA TOYHO PEIIAEMbIX MOJICNICi KBAHTOBBIX CHCTEM;
[l OCHOBHBIC TPHUOIMKEHHBIC METOIBl PEIICHHS 337a4 KBAaHTOBOM MEXaHHMKH: KBa3HMKJIACCHUECKOE
NPUOIIVKEHUE; CTAlIMOHAPHYIO M HECTALMOHAPHYIO TEOPHIO BO3MYILCHUIT;
] MeTOIBI ONTUCAHUS CIOKHBIX U HE3aMKHYTBHIX KBAHTOBBIX CHCTEM;
[l MeTOobI ¥ CIIOCOOBI ONTMCAHMsI CUCTEM TOXKAECTBEHHBIX YaCTHI] B KBAHTOBOW TEOPUH;
[]  MeTOIbI ONMCAHMS PACCESHUS YACTHIL; OTIMCAHUE B3aUMOJICHCTBUS DJICKTPOMArHUTHOTO M3ITy4CHUS
C KBAaHTOBBIMH CHCTEMaMH 3apsiJIOB.

YMETb:
[l Omnpenensth YHEPreTHYECKHUE CIEKTPhI U BOJHOBBIC (DYHKIIUH B OJTHOMEPHBIX CIIyYasix;
[l ompemensTh cpenHUe 3HaUCHHs ((PHU3MYECKHE BEIMYMHBI) KBAHTOBBIX CHUCTEM, €CIIH W3BECTHBI HX
BOJTHOBBIE (PYHKITUH;
0 ONPEACTSATh COCTOSHHS M KJIACCH(UIIMPOBATh DHEPreTHUECKUE CHEKTPHl YacTHUIBl B
CUMMETPUYHBIX IOTCHIIMAJIaX, B YACTHOCTH, 00JIaJalONINX aKCUaIbHOW M IICHTPAJIbHOW CUMMETpPUEH;
[l TpUMEHSTHh KBAa3WKJIACCHUECKOE NMPHONMKEHHE JJISl OLCHKA YPOBHEH JHEPrUHM U BEPOSTHOCTEU
NPOXOXKICHHS B OTHOMEPHBIX IOTCHIIUATIAX;
[l TpPUMEHATH CTAMOHAPHYIO TEOPHIO BO3MYIICHUI JJIsl HAXOXKICHUS TIONPABOK K YPOBHSM DHEPTHH
Y BOJIHOBBIM (DYHKLIUSIM;
[l NOpUMEHSATh HECTAMOHAPHYIO TEOPHIO BO3MYIICHUH IS HAXOXKICHHUS BEPOSTHOCTEH TEPEXOI0B
MEXJy COCTOSIHUSIMHU;
[l  pemarh 3aJa4ydl O HAXOXKICHHH COCTOSIHUN W SHEPTETHYECKOTO CIEKTpa CUCTEM MHOTHX, B TOM
YHCIIC TOKAESCTBEHHBIX, YACTHUII;
[ BbUUCHATH AU (HepeHIranbHbIe CEYCHUS pacCessHUS YaCTHIl Pa3IMYHBIMU TIOTCHIHAIaMU;
0 ONpENeNsTh BO3MOXKHBIC ONTHYECKHE MNEPEXOAbl MEXAY COCTOSHHSMH CHUCTEM 3apsoB |
OLICHHBATh BPEMEHA )KU3HU BO30YK/ICHHBIX COCTOSHUH.

BIIAJICTh!

[ OCHOBHBIMH MCTOAaMM PCHICHUA 3a1a4 O HAXOXJACHUU COCTOSIHUH U OHCPICTUYCCKUX CIICKTPOB

Pa3JIMIHbIX KBAHTOBBLIX CUCTEM;

[ HaBbIKaMU TCOPCTHYCCKOTO aHajin3a pcCajibHbIX 3a1a4,

CBA3aHHBIX CO

CBOICTBAaMHU

MUKPOCKOIMNMYCCKHUX U HAHOCUCTEM, 06na;[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
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 AToM Boziopoza. 2 2 4
2 JIBrKeHHEe B IEHTPAIbHOM MOTEHIHAIIE. 2 2 4
3 MareMarnyeckuil anmapar KBAaHTOBOM ) ’ 4
MEXaHUKH.
4 MoMeHT umnynbca 2 4 4
5 Ocrustop. 5 4 4
6 ITocTynarel KBaHTOBOM MEXaHUKH. 5 6 4
7 [IponsBogHas orneparopa 1o BpeMEHHU. 2 2 4
] CBoiicTBa  OTHOMEPHOTO  JIBM)KCHHUSI. 4 5 4

JIMCKpETHBIN U HENPEPBIBHBIN CIIEKTP.




9 CUMMeTpUH U 3aKOHBI COXPaHEHUSI. 2 2 4
10 |Coun. 2 2 4
1 Pusnyeckue OCHOBBI KBaHTOBOH ) ’ 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.

KBaHTOBaHUE CBA3aHHBIX COCTOSHUMN, aTOMHBICEIUHULIBI, ACUMITOTUUECKOE IOBEIECHUE, IJIABHOE U
paavalbHOE KBAaHTOBBIE YHCIIA, TOJMHOMBI Jlareppa, CIEKTp CBSI3aHHBIX 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.

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

CeMuHap. YmpakHEeHHs] Ha 3PMHTOBO COIPSDKEHHE OIEPaTopoB M MPOCTEHUIINE 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.

Bun norenuuana, 1ByKpaTHOE BBIPOXKICHHE B HENPEPHIBHOM CIIEKTPE, HEBBIPOXKICHHOCTh B Clydae
OTPaHUYEHHOTO JIBWKEHUS, CBA3aHHBIE COCTOSHUS YacTHLBI B MOTEHUIHaNE, J[MCKPETHBIN CIEKTp,
OCLWUIATOPHAs Teopema, 3amada paccesHusi, COOTHOIICHHMS B3aUMHOCTH s KoddduimenToB
MPOXOXKIIEHUS U OTPaKEHHsI, COXpAaHEHHE TIOTOKA BEPOSITHOCTH, OECKOHEYHO Y3Kasl IMa

KOHEYHOM TUIOINAN U CKauOK NMPOU3BOAHOM, TPAHCISLUHN U KBa3UUMITYJbC, GyHKuuu 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.

HepenstuBucrekas 3anaua i IBYX 3JEKTPOHOB U Y4ET UX TOXKIECTBEHHOCTH, OPTO- U Napa-rejui,
00MEHHOE B3aUMOAEHCTBUE. YpaBHEHUS! XapTpu. TepMbl.

14. KBa3ukiaccuka.



VYpasuenue llpenunrepa nist aMIuIMTyasl ¥ (a3bl BOTHOBOH (DYHKIMH, CTAIMOHAPHBIE COCTOSHUS U
pasznoxxeHue Gas3bl B psiJ] 10 MOCTOSTHHOTO [1naHka B omMHOMEpHO# 3a1a4e. Kpurepuit npuMeHUMOCTH
KBa3HKJIACCUUECKOTO MpUOImKkeHus. BupryansHbie 4acTHIIBL.

VYeiaoBusl CHIMBKM KBa3HMKJIACCHUECKUX PELICHUH BO3JIe TOYKM IOBOPOTA, IPABHIO KBAHTOBAHUS
bopa-3ommepdenbra, HOPMHUPOBKA BOJHOBOW (PYHKIMH, IUIOTHOCTh CBSI3aHHBIX COCTOSHHH,
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. HecranuonapHasi Teopusi BOSMYIICHUH, PEICTaBICHUE B3aUMOJICHCTBHUS, KBAHTOBBIC TIEPEXO/IbI
BIICPBOM IOPSKE IO BO3MYIIEHUIO, 30J10TO€ TpaBuiio depmu.

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

PaccesHne Ha KOpPOTKOZEWCTBYHOIIMX NOoTeHOHaIax. @OyHkuus I[puHa U ACHUMITOTHYECKOE
MOBECHUE BOJHOBOM (DYHKLNH, aMIUINTYIAa paccesiHrsl. bopHOBCKoe mpuOIMKeHne 1 KPUTEPUH €T0
MPUMEHUMOCTH JJIS1 MEIJICHHBIX M OBICTPBIX YacThll. KyJoHOBCKOe paccesiHue MPOTOHA Ha MPOTOHE
u anb(a-4acTUILBl HA alb(a-dacTuIe.

®dazoBast Teopus paccesanus. [lapuuanbHple aMIIIUTYIbI paccesHus. JinHa paccesHus] MeIICHHBIX
YaCTHIL.

17. PenaTuBUCTCKUMN 3JIEKTPOH.

[Ipunumne! moctpoeHus ypaBHenus Jupaka, anredpa marpun Jupaka. BeiBox ypasaenus Ilaynu u3
ypaBHeHus [lupaka. PenstuBucTCKuE IONpaBKU K SHEPrUMM 3JEKTPOHA B CTALMOHAPHOM IIOJE,
CIHH-0pOUTAIbHOE B3aUMOACHCTBHUE, CIIEKTP aTOMa BOJOPOAA C YUETOM.

CeMuHapsr:
KBa3uknaccuka: ocusTop, anbda-pacnaji, MOMpaBKka Ha BO3MYIICHUE.
Opdext Mécbayspa. CBEpXTOHKOE pacIleIICHHE.

18. Ciio’)keHrie MOMEHTOB.

IIpeoOpa3zoBanue COCTABHBIX BEIMYMH IIPU BPAILICHUSAX M 3a7ada O CIOKEHHH MOMEHTOB JIBYX
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.

Yactunpl B simmke. Pacman simpa Gepwiuiust Ha JBe anb(a-yacTHIlbl. BapuannoHHOE BBIYHCIICHHE
SHEPIruM aroma resus.

20. CoHTaHHOE U3JIy4YeHHE.

KBaHTOBaHME 3IEKTPOMAarHUTHOTO IIOJS, (POKOBCKOE MPOCTPAHCTBO COCTOSIHUH, AMIIONBHOE
U3IIyUYCHHUE.

Cemunap.

bopHOBckoe mpuOIMKeHHe I SKPaHUPOBAHHOTO KYJIOHOBCKOTO TNOTeHIMana. PaccesHue Ha
OTTAJIKUBAIOIIEM MOTCHIUAJIE, CIIAJAFOIIeM KaK KBaIpaT PacCTOSHHUS.

21. CraunoHapHasi TEOpHUS BO3MYILECHHUH.



CrannoHapHas 3aada: psii 0 Mo KOHCTAHTE CBS3M BO3MYILCHHUS, PEKypPEHTHbIE (hopMyIbl Ist
MIONPAaBOKK DJHEPIMM M K COCTOSHHUSAM, KpHUTEpUH NPHMEHHMOCTH TEOPUM BO3MYIIECHUI,
BBIPOKJICHHBIN CIIydail M INPaBUIIbHBIC BOJHOBBIE (DYHKIMH BEIyLIETO HMPUONMKEHHs, CEKyIsIpHOe
ypaBHEHHE.

22. Teopust BO3MYLIEHUI.

CranuoHapHasi TeOpUsl BO3MYILEHHUH, HEBBIPOXKICHHBIA W BBIPOXKICHHBIM Cilydad, KpUTepUil
[IPUMEHUMOCTH.

CrBuUr OCHOBHOTO YPOBHS aToMa BOZIOpPOJIa 3a CUYET KOHEYHOTO pa3Mepa mpoToHa. berta-pacnan nona
TPUTHS W BEPOSITHOCTH O0Opa3oBaHUsi OCHOBHOTO M IEPBOTO BO30YXKIIEHHOTO COCTOSHUM 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)

CTyneHThI, JONYyLICHHBIE K DK3aMEHY, OTBEYAIOT Ha BONPOCHI OWiieTa, UMes BO3MOXXHOCTH Ha
MOATOTOBKY He MeHee 1 yaca. OTBETHI MPECTABISIOTCS B IUCBMEHHOM BHJIE, IT0 KOTOPBIM ITPOBOAUTCS
YCTHOE cobece/loBaHueE.

Bo Bpems mpoBeaeHus 3K3aMEHa CTYAEHTbl MOIYT I10Jb30BaTbCsl IMPOIpPaMMON JUCLUIUIMHBI H
cOOpPHHMKaMHU JIOMAlIHUX 3aJaHud. Y4eOHOH, y4yeOHO-METOAMYECKOHM M CIPAaBOYHOW JHUTEpaTypoin
MOJIb30BAaThCSl BO BpeMs JK3aMeHa He JoIyckaeTca. Bo Bpemsi sk3aMeHa [OJDKHBI OBITh TaKke
BBIKJTFOYEHBI MOOHMJIbHBIE T€TIE(OHBI.

Ilepen HayamoM SK3aMEHAIMOHHOW CECCUM CTYIEHTHI IIOIY4aroT IE€pedeHb BOIIPOCOB, OTBETHI Ha
KOTOpBIE HEOOXOIMMO 3HAaTh JUIsl YCHEIIHOW caadd sk3ameHa. DOpMyTUpPOBKH BOMPOCOB B OMieTax
CTYIEHTbI Y3HAIOT BO BPEMsl KOHCYJIbTaLIUH.



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
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. Kom

nereHunu, popMupyemMblie B npouecce u3y4eHus AUCHUNINHBI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

oOmnact

€CTEeCTBEHHBIX HayK, U UCIIOJIb30BaTh UX B
npodecCuoHaTbHON e TENHHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

Cnocoben [IPUMCHATD HaMCUaTh ITyTHU €€ PCIICHUA

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

1 PU3UKO-MATEMATHIECKHUX U (MIIN)

[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

(amamm

HCCIICAOBAHUA

THYCCKHUEC U I/IMI/ITaI_II/IOHHBIe)

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «KBanrosas mexanuka (KTD)» oOyuarommiics: JOIKeH:

3HAThb:

[ HOCTy.]'IaTLI WU IPUHIUIIBI KBaHTOBOM MCXaHUKH, MCTOABI OIIMCAHHSA KBAHTOBBIX CHUCTCM, CBA3b
COCTOSIHUH U OIIepaTopoB € Ha6J'IIOI[aeMLIMI/I 1 UBMCPACMBIMU BCJIMINHAMMU,

[l OCHOBHBIC CBOHCTBA TOYHO peuracMbIX MO,Z[CJ'IGfI KBAaHTOBBIX CUCTCM,;

0 OCHOBHBIC HpI/I6J'II/I)KeHHLIe MCETOAbI PCIICHUA 3aJavd KBAaHTOBOM MEXaHUKH: KBAa3UKJIACCHUUYECKOE
HpI/I6JII/I)KeHI/Ie; CTAalTMOHAPHYIO U HCCTAIMOHAPHYIO TCOPHULIO BO3My11IeHHI>i;

[] MeTombl ONMCAHUS CIIOKHBIX U HE3aMKHYTBIX KBAHTOBBIX CUCTEM;,

[] Meronabl U CIIOCOOBI OIMHCAHUS CUCTEM TOXKJIECTBEHHBIX YaCTHI] B KBAHTOBOM TCOpHU,

[l MeTombl ONMUCAHUA paccessHrd 4aCTull; OITMCaHnueC B3aUMOJICHCTBUS SJICKTPOMArHuTHOI'O U3JIy4YCHU
C KBAHTOBBIMU CUCTCMAaMU 3apsa10B.

yMeTh:

[0 OmnpenensiTh SHEPreTUUYECKUE CIEKTPhI ¥ BOJTHOBbIE (DYHKIIMH B OOHOMEPHBIX CIyYasx;

[l ompememnsaTh cpenHue 3HauUCHMA (PU3MUECKHE BEJINYHMHBI) KBAHTOBBIX CHCTEM, €CIIM M3BECTHBI MX
BOJIHOBBIC (DYHKIIUH;

O ONPEAETATh COCTOSIHMA M KJIAacCH(UIMPOBATh DSHEPreTHUECKHE CHEKTPhl YacTUIBI B
CUMMETPHYHBIX OTEHIIMAJIAaX, B YaCTHOCTH, 00JaIal0INX aKCHaJIbHON U LEHTPAIbHON CUMMETpUEH;

[l  TpUMEHATHh KBAa3MKJIACCHUECKOe MPHONMKEHHE AJISl OLICHKH YPOBHEH SHEPruHM U BEpOSTHOCTEH
MIPOXOKJCHHUS B OHOMEPHBIX IMOTEHINAIAX;

[J NpUMEHATh CTALMOHAPHYIO TEOPUIO BO3MYLIEHUH JUIsl HAXOXKICHUSI IIOIIPABOK K YPOBHIM 3HEPTUU
1 BOJHOBBIM (DyHKIIHSIM;

[J  IpuUMEHATh HECTALMOHAPHYIO TEOPUIO BO3MYIUEHUI Ul HAXOKIEHUS BEPOSTHOCTEH IEpPEXO0B
MEXAY COCTOSHUSIMU;

[J  pewarpb 3a7a4d O HaXOKJCHUM COCTOSHUI U 3HEPreTHMUYECKOIO CIIEKTPa CUCTEM MHOIUX, B TOM
YHCJIE TOXKAECTBEHHBIX, YACTHII;

[l BBIUUCHATH AU (epeHIHanbHbIe CEUeHUs pacCessHUs YaCTHLl Pa3IMYHBIMU TOTEHIMAIaMU;

O ONpEACIATh BO3MOXHBIE ONTHYECKHE IEPEXOAbl MEXIYy COCTOSHUSAMH CHCTEM 3apsSioB U
OLICHMBATh BPEMEHA )KU3HU BO30YKIEHHBIX COCTOSHUH.

BJA€Th:

0 OCHOBHBIMH METOAaMHU PCUICHUSA 3aJa4 O HAXOXICHHUU COCTOSIHUH U OHEPICTUYCCKUX CIICKTPOB
PAa3JINIHBIX KBAHTOBLIX CUCTCM;

0 HaBbIKaMH TCOPETHYCCKOTO aHajin3a pCaJIbHbIX 3aJad, CBA3aHHBIX CO CBOMCTBaMU
MHUKPOCKOIIMYCCKUX U HAHOCUCTEM, OGHa,I[aIOH_II/IX KaK JUCKPCTHBIM, TaK U HCIIPCPBIBHBIM CIICKTPaMHU.

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



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.



