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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: KBaHTOBast MexaHuKa
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: buoduzuka u 6Gnonnpopmarnka

dusrex-mrona buosgornueckot 1 Menunuackor OU3NKU
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (BeceHHMI) - DK3aMEH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e11.: 5

KonmuecTBo KOHTPOIBHBIX pa0oT, 3a1aHuil: 8

[Iporpammy cocrtaBui: JLIIL. CyxaHoB, kaH[. u3.-MaT. HayK, JOLEHT, TOLEHT

[Iporpamma obcyxieHa Ha 3acefanun kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 23.05.2020



AHHOTANMA

Lenpio Kypca sBAsSCTCSI M3yUYE€HHE OCHOB KBAaHTOBOW MEXaHUKH, €€ MaTeMaTHYECKOrO armapara, OCHOBHBIX
MOAXOJ0B K MPHONMKEHHOMY DPEIICHHIO 3a/1a4, a TaKKe 03HAKOMJICHHE C MHOTOXIEKTPOHHON Hpoliemoil B
BONPOCax CTPOCHUSI M CBOWCTB AaTOMHO—MOJICKYSIPHBIX CHUCTEM. 3ajadaMu JAaHHOTO Kypca SIBISIOTCS
npuoOpeTeHne 6a30BbIX 3HAHUI 00 AMEKTPOHHOMN CTPYKType BEIIECTBA U OBJIA/ICHHE HAaBBIKAMH BBIITOTHEHUS
MPOCTEHIINX KBAHTOBO— MEXaHMUYECKUX PACYETOB B IIYHKTaX ABYX 3aJaHUN KaKIOTO CEMECTpa.
HachimeHHOCTh IporpaMMEI TOJIOBOTO Kypca KBaHTOBOM MeXaHWKH, yuTaemoro cryneHraM M®OTU, oObraaO
HE II03BOJIIa YIEIUTh MOJIEKYJSIPHBIM CHCTEMaM [OCTaTOYHOEe BHUMaHHE. Bmecre ¢ TeM CTyIeHTHI
(U3UKO-XMMUYECKUX U OMOJOTMYECKUX CIIEHUATH3auUid OCOOCHHO HYXJAJHCh B MOJIYYEHHUH OT KBAaHTOBON
MEXaHUKH UHPOPMAIIUH, TTOJIE3HOH ISl MX OYAYIIMX CaMOCTOSATENBHBIX uccienoBanuid. [Ipeaaraemsrii Kypce,
OTHPAasiCh HA CTPOTOCTh 3aKOHOB KBaHTOBOH MEXaHUKH, OPUEHTHPOBAH UCKIIOYUTEIHHO Ha UHTEPECHl CBOUX
CIIyIIaTenei, KOTOphle YK€ IOCNIe TPEThero roja OOy4eHHs NposBATCS Ha 0a30BbIX Kadenpax. [lpu
U3JIOKEHUHU JIEMOHCTPUPYIOTCS MOCJIEAHUE JOCTIKEHHUSI U OTKPBITHA B O0JIACTH MOJIEKYJSIPHON KBaHTOBOM
MEXaHUKU M CBSI3aHHBIX C HEH COBPEMEHHBIX IKCIIEPUMEHTAJIBHBIX METOIOB HMCCIIENOBAHUS OMOJIOTHYECKU
AKTHUBHBIX MOJICKYJISIPHBIX COCINHEHHA.

1. leau u 3apa4u

eap AUCUMNIMHBI

JlaTb cTyneHTaM 3HaHMS B 00JIACTH ONMHMCAHMS PA3TUYHBIX KBAHTOBBIX (PM3MUYECKHUX SIBICHUN U METOIbI
IIOCTPOEHUSA  COOTBETCTBYIOIIMX  MareMaTHYEeCKUX  MOJENEH, TI0Ka3aTb  COOTBETCTBHE U
HEIPOTUBOPEYUBOCTh CHCTEMBbl IIOCTYJIATOB, IIOJOXEHHBIX B OCHOBY KBAHTOBOM TEOpHH,
CYILIECTBYIOIIMM 3KCIIEPUMEHTAIBHBIM JaHHBIM, YTO MO3BOJISIET CYUTATh TEOPHUIO AOCTOBEpHOM. JlaTh
HaBBbIKM, IIO3BOJISIOIIME IIOHATH aJEKBATHOCTb TEOPETUUYECKOM MOAEIM COOTBETCTBYHOLEMY
(U3NYECKOMY SIBIICHUIO.

33)13‘11/[ JAUCHUIIINHBI
° I/I3yquI/Ie CBOMCTB TOYHO peiracMbIX 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 TOXKACCTBCHHBIX YAaCTHII;

° OBJIaACHUC MCTOAAMH KBAaHTOBOIl MEXaHHMKH JUIsL OIIMCaHMsA CBOICTB Pa3INIHBIX (1)I/I3I/I"IGCKI/IX
CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,
(dyHIaMeHTalbHbIE 3HAHNUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PEeLCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIbTaTOB

[IK-4.1 3naer ymncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.2 3HaeT WCTOYHWUKH TPOUCXOKACHUS H yMEET
MIPUMEHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOAUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH SKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETb:

[ HOCTy.]'IaTLI U IPUHIUIIBI KBaHTOBOM MCXaHUKH, MCTOABI OIIMCAHHS KBAHTOBBIX CHUCTCM, CBA3b
COCTOSIHUH U OIIepaTopoB € Ha6J'IIOI[aeMLIMI/I 1 UBMCPACMBIMU BCJIMIMHAMMU,
[l OCHOBHBIC CBOHCTBA TOYHO peuracMbIX MO,Z[CJ'IGfI KBAaHTOBBIX CUCTCM;

| OCHOBHBIC HpI/I6J'II/I)KeHHLIe MCETOAbI PCIICHUA 3aJavd KBAaHTOBOM MEXaHUKH: KBAa3MKJIACCHUYECKOE
HpHGHH)KeHI/Ie; CTAalTMOHAPHYIO U HCCTAIMOHAPHYIO TCOPHULIO BO3My11IeHI/II71;

[] MeToabl ONMCAHUS CIIOKHBIX U HE3aMKHYTBIX KBAHTOBBIX CUCTEM,
[] Meronabl U CIIOCOOBI OIMHCAHUS CUCTEM TOXKJIECTBEHHBIX YaCTHIl B KBAHTOBOM TCOpHU,

[1 MeTombl ONUCaHUA paccessHrd 4aCTull; OITMCaHnuEC B3aUMOICCTBUS AJICKTPOMArHuTHOI'O U3JIy4YCHU

C KBAHTOBBIMU CUCTCMaMU 3apsa10B.

{1 Onpenenars SHEPreTHUECKUE CIEKTPBI U BOTHOBBIE (DYHKIIMHU B OJJHOMEPHBIX CIy4asx;

[ OMpCACIIAThL CPCAHUC 3HAYCHUA ((1)I/ISI/ILICCKI/I6 BGJ'II/ILII/IHLI) KBAHTOBBIX CHUCTEM, €CJIM M3BCCTHBI UX

BOJTHOBBIE (PYHKITUH;

[ OMpCACIIAATE COCTOAHUSA U K.]'IaCCI/Iq)I/IL[I/IPOBaTB OHCPICTUUCCKUC CIICKTPbI

qaCTulbl B

CUMMETPHYHBIX MMOTEHI[HANIAX, B YACTHOCTH, 00IaIAI0NINX aKCHATbHON M IIEHTPATBHON CUMMETpHUEH;

[0 TOpUMEHATh KBa3WKIACCUYECKOE MPHUOIIKEHUE JUIS OIEHKH YPOBHEW SHEPTrUU U BEPOATHOCTEH
MIPOXOXKJIEHUS B OMHOMEPHBIX IMOTEHITHAIAX;
[J NOpUMEHSTH CTAIMOHAPHYIO TEOPUIO BO3MYIICHUHN JIJI1 HAXOXKICHUS MONPABOK K YPOBHSAM SHEPTUU

Y BOJIHOBBIM (DYHKIIHSM;

[ MNPUMCHATH HCCTAITMOHAPHYIKO TCOPHUIO BO3My1_L[eHI/II71 JUIA HAXOXIACHU A BepOHTHOCTCﬁ Mepexoa0B

MEXKAY COCTOAHUSIMMU,

[ pemarb 3aJa4 O HAXOXKACHUUN COCTOSHHH U OQHCPICTUYCCKOTO CIICKTpa CUCTCM MHOI'MX, B TOM

YHUCJIC TOXKACCTBCHHBIX, YaCTHUII,

[] BBIYMUCIIATH ILI/I(i)(l)CpeHL[I/IaHBHBIC CCUCHUSA PACCCAHUA YACTHUL] PA3JIMIHBIMU IMOTCHIUAIAMU

0 OTIPECNATh BO3MOXKHBIE OINTHYECKHE IEePEXOabl MEXKIYy COCTOSHUSMU CHCTEM 3apsioB U
OIICHMBATh BPEMEHa JKU3HU BO30YKICHHBIX COCTOSTHHIA.
BJIAJIETh:

[ OCHOBHBIMH MCTOAaMM PCHICHHUA 3a4a4 O HAXOXJIACHUU COCTOSIHUH U OHCPICTUICCKUX CIICKTPOB

Pa3JIMIHbIX KBAHTOBBLIX CUCTEM;

[ HaBbIKaMU TCOPCTHYCCKOTO aHajin3a pcCajibHbIX 3a1a4,

CBA3aHHBIX CO

CBOIiCTBaMHU

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

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BosHoBBIE CBOMCTBA YacTuUIL 4 4 4
2 Oneparops! GpU3HUECKUX BETHUNH 4 4 4
3 MareMaruyeckuil anmapar KBAaHTOBOM 4 4 5
MEXaHHMKH. Teopus npeacTaBlIeHUN
4 OneparopHble METOObl B KBaHTOBOH 4 4 4
MEXaHUKe
5 VYI110BOH MOMEHT 4 4 5
JIBM>KEeHHE B
6 LEHTPAJIBHO-CUMMETPUYHOM TOJE. ATOM 5 5 4
BOJIOpOZA
7 CranuoHapHasi Teopusi BO3MYILICHUH 5 5 4
8 HecraunonapHas Teoprs BOZMYIIEHHH 3 3 4
9 CnoxeHue MOMEHTOB 3 3 5
10 CucteMbl TOXKIECTBEHHBIX YaCTHI] 3 3 4




11 AToM remnust 3 3 4

12 |CioxHblit aToM 3 3 5

13 |ATOM B MarHUTHOM II0JIE 3 3 4

14 |OcHOBBI TEOPUHU U3TYUEHUS 3 3 5

15 |Monekymnspuoe ypaBuenue lIpénunrepa 3 3 4

16 OcHoBHOE ypaBHEHHUE KBaHTOBOM 3 3 5
MEXaHUKH MOJICKYJ

17  |Meton Xaprpu-Poka 3 3 5

Hroro yacos 60 60 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. BoarHOBEIE CBOMCTBA YaCTHI]

Bonna ge bpoitna. BonnoBoil maker. ®a3oBas W IrpynmnoBasi CKOPOCTH BOJH, COOTBETCTBYIOLIUX
cBoOoHOM vactuiie. Ypasaenue lpenunarepa. Oneparop ['amumiibrona. O01iee pemieHne ypaBHEHUS
lpeannarepa B citydae, Korma TaMIJIBTOHHAH HE 3aBUCUT OT BpeMeHU. CTallioHapHO€ ypaBHEHHE
HIpenunarepa. CratucTuyeckas HHTEPIPETALUs BOTHOBOW (DyHKIIHH.

2. Oneparopbl PU3NUECKUX BETUINH

YcnoBue HOpMHUPOBKM Uil BoiaH ne bpoia. CpenHue 3HaueHWs KOOpIMHATBI W UMITyJbCa.
Omneparopbl KoopAMHATBl W uMmynbca. [locTaHoBka 3amaud Ha COOCTBEHHblE (QYHKLMU U
coOCTBeHHbIe 3HaueHUs omeparopoB. CramuoHapHble cocTosHHS. OIHOMEpPHOE JBHXKEHHE.
IlorenumaneHass siMa. JIMCKpETHBI M HENPEPBIBHBIM OJHEPreTUYECKUE CHEKTpPHl. [[BrkeHHe B
[EPUOJUYECKOM II0JIE.

3. Maremarndeckuil anmapar KBaHTOBON MEXaHUKH. Teopust mpeacTaBieHui

CoctossHe ¥ BonmHOBass (QyHKOUS. [IpUHIMI  Cynepro3WlMH  COCTOSHUM. J{npakoBckast
(dhopMyIupoBKa KBaHTOBOIM MexaHUKH. Bekrop cocrosinus. Habmronaemble u oneparopbl PU3MUECcKUX
BeJIUuuH. JIMHEHHBbIE M SPMUTOBBIE ONEPATOPHI. YCIOBHS OPTOIOHAJIBHOCTH M IIOJHOTHI JJIs
COOCTBEHHBIX (DYHKIMI ONEepaTopoB (HHU3MUYECKUX BEMUYHMH. YCIOBHS OAHOBPEMEHHON M3MEPHUMOCTH
¢usnueckux BenuuuH. KommyTaropsl. CooTHOImIEHNE HeonpeaeneHHocTel. Oneparop U3MEHEHHUS BO
BpeMeHU (usndeckoil BenuuumHbl. WHTerpansl aBmxeHus. Kommyrtaropsl um ckobku Ilyaccona.
[IpousBonHbIE 10 BpEMEHU OLIEPATOPOB KOOPAMHATHI U UMITY/IbCA YAaCTHUIIbI B IIOTCHIIMAIBHOM IIOJIE.
MarpuuHsle TpeAcTaBIeHU. YHUTApPHbBIE IPeoO0pa30BaHus BEKTOPOB COCTOSIHUN U ONIEPaTOPOB.

4. OHepaTOpHBIG METOAbI B KBAaHTOBOM MEXaHHUKE

Omneparopsl (a ) U a ™+ B TeOpHH JIMHEHHOrO TapMOHHUYECKOTO OCHMJUIATOPA. DHEPreTHYecKui
CHEKTp JIMHEWHOTO TapMOHUYECKOro ociuuisitopa. llocTpoeHue COOCTBEHHBIX — (YHKIUH
OCHMJUIATOpPA B KOOPAMHATHOM MPEACTABICHUU C MOMOILIBIO0 omneparopoB (a ) "u a™+. CBs3b n-ro
COCTOSIHMSI OCLIMIJUIATOPA C OCHOBHBIM. KorepeHTHbIE COCTOSHUSA OCLIILIATOPA.

5. YmiioBoit MOMEHT




M30TponHOCTh IPOCTPAHCTBA U COXPAHEHUE YINIOBOI'O MOMEHTA B KBAHTOBOM MexaHHUKe. I10BOpoTHI
M OIeparop YIIOBOTO MOMEHTa. KOMMyTaIllMOHHBIE COOTHOIICHHS ISl OIEPaTOpoOB YIJIOBOTO
MoMeHTa. CrctemMa COOCTBEHHBIX BEKTOPOB oreparopos j° ™2 u j” z . CnuH yacTuipl. Marpuiist
[Maymu. Oneparop opOMTaIBHOTO MOMEHTA YaCTHUIIBI B KOOPAWHATHOM IPEACTABICHHU (JEKAPTOBHIC
u chepudeckue koopauHarel). Chepruiueckiue rapMOHUKH.

6. JIBuKeHHE B LIEHTPAIbHO-CUMMETPUYHOM TToJie. ATOM BOZIOpo/ia

Paznenenne nepeMeHHBIX B KBAHTOBO-MEXaHMUECKOW 3ajade NBYX Tell. LleHTparbHOCHMMETpUYHOE
noie. l'aMuiabTOHMAaH dacTHIBI B c(epudyecKuX KoopAuHaTax. PasneneHune nepeMeHHbIX B
LEHTPAIbHO-CUMMETPUYHOM TIOJIe. YpaBHEHHE NSl paauaibHOW (QYHKUMH. ATOM BOIOpOJA.
AromMHas cucTeMa €QUHUI. OHEPreTHMYEeCKHi CIEKTp M paJuajbHbICe BOJHOBBIC (DYHKIUH
CTallMOHAPHBIX COCTOSIHUI aroMa Bojopoaa. [maBHoe m paauanbHOE KBaHTOBbIE uucia. KparHocTh
BBIpOXKIeHUs1 ypoBHEH. KynmoHoBckoe (ciryuaiiHoe) BBIpOXKIICHHE.

7. CrauoHapHas Teopys BO3MYIIEHUN

CranmoHapHasi TeopHsi BO3MYIICHUH B Cily4ae HEBBIPOXKICHHBIX YpOBHe# »sHepruu. [lepBoe
OpuOIMKEHHEe TEOpUH CTAllMOHAPHBIX BO3MYIICHHWH. OHepreTudeckas IIONpaBKa BTOPOTO
NPUOTIKEHUSI TEOPHH CTAlMOHAPHBIX BO3MYIIeHWH. KpuTepuii MpUMEHMMOCTH CTalMOHApHOMN
Teopun Bo3MylieHHH. CTaloHapHOe BO3MYIIEHUE BBIPOXKIEHHBIX YPOBHEH TUCKPETHOTO CIEKTpA.
CexymsipHoe  ypaBHeHHe. [lpaBuibHBIC  BOJHOBBIE  (DYHKIMH  HYJIEBOTO  NPHOIIKCHUS.
KBazuBbIpoxkeHne, ciuydaii AByX Onu3kux ypoHelt sHeprun. Dpdekr Tapka. Jluneiinsiii agpdexr
[ITapka B aToMe BOJOpOLA.

Cemecrtp: 6 (Becennuit)
8. HecranmonapHas Teopus BO3MYIICHUH

[TocranoBka 3ajaud HECTALMOHAPHOW Teopuu Bo3MylleHUM. IIpencraBiieHHe B3auMOIEUCTBUSL.
OOwee BeIpaskeHHE AJIs1 BEPOSTHOCTH mepexona, T-exp. Ilepexompl moa BIMSHUEM BO3MYILICHUS,
JEMCTBYIOLIETO B TEUCHUE KOHEYHOIo BpeMeHu. Ilepexoan! 1oj| BIUsSHUEM IIOCTOSHHOIO BO BPEMEHU
Bo3MyIieHHs. Ilepexoasl moj [AEHCTBHEM MNEPUOAMYECKOTO BO3MYLIEHHMS B JHUCKPETHOM U
HENIPEPBIBHOM CIEKTpax, «3010Toe IpaBuio» Pepmu. llepexonpl B ABYXYpOBHEBOW CHCTEME.
®uznyeckre 0CHOBBI MAarHUTOPE30HAHCHBIX METOOB HCCIIEI0BAaHUS BEIIECTBA.

9. Ciio’)keHrie MOMEHTOB

Crnoxnble kBaHTOBbIE cucTeMbl. CioxxeHue MoMeHTOB. Koadduuuentsr Kiebma—Topnana. [lonnbrit
YIJIOBOM MOMEHT.

10. CucteMsl TOXKIECTBEHHBIX YaCTHI]

CuMMeTpuu BOJIHOBOH (YHKIMH CHCTEMbI TOXIECTBEHHBIX YacTHI. b030HBI U (hepMHOHBI.
[IpencrapneHre MHOTOAIEKTPOHHON BOHOBOW (yHKIIMU B Buje nerepmuHanta Ciorepa. [TpuHimn
[Maynu. CBsi3b cUMMETpHUH KOOPAMHATHOMN YaCTH BOJTHOBOH (PYHKIIMH CUCTEMBI C TIOJIHBIM CIIMHOM.

11. AtoMm renusa

Atom Temms. CnuHOBBIE (QYHKIHH JBYX O3JeKTpoHOB. Ilapa- um oprococrostHus. OOMeHHOE
B3anMMOJICHICTBHE.

12. Ci10KHBIH aTOM

BapuanyoHHbIi NPUHIMI, BBIYUCICHWE JHEPTUM OCHOBHOTO cocrosHMsA. [Ipubmkenne
ueHTpaibHoro camocornacosanHoro moinst (CCII). DnexrponHsle koH(purypauuu. WHTerpainsl
JIBUKEHHSI B CIOXKHBIX atoMax. Tepmbl. IlpaBuna Xynmga. LS-cBsa3p. ToHKas cTpykTypa ypOBHEH.
IIpaBuno unTepBanos Jlanne.



13. ATOM B MarauTHOM II0OJIE

['aMuIIPTOHMAH CIO0XHOIO aToMa BO BHEIIHEM MarHWTHOM moje. I'amunsronuad Ilaymu. Mepapxus
B3amMojieiicTBuii B arome. Oddektsl 3eemana u llamena—baka. JlmamarHetusm aroMoB.
[Tapamaraernsm Ban-®nexa.

14. OcHOBBI TEOPUHU U3ITYUCHUS

'amMunbTOHMAH CBOOOAHOTO AJIEKTPOMATHUTHOTO TIOJS, B3aMMOJCHCTBHE CHUCTEM 3apsKEHHBIX
YacTHUI] CO CBOOOAHBIM 3JIE€KTPOMArHUTHBIM HOJIEM. DJNEKTPHUUECKoe JUMosIbHOE n3nydeHue. [IpaBuma
oTOopa I IEKTPHUYECKOTO AUTOIBHOTO H3ITyYEeHUSI.

15. MonekynapHoe ypasHenue Llpénuarepa

VYpaBuenue Llpénuurepa ans MoleKysipHOW cucTeMbl. Anuabatuueckas teopusi. [Ipubnmxenue
Bbopna-Onnenreitmepa. [loHsTHE MOBEPXHOCTH MOTEHIIMATBHONW SHEPTUHU. | paHUIBI TPUMEHUMOCTH
aarabaTuvaecKo TEOPHH.

16. OcHOBHOE ypaBHEHUE KBAHTOBOW MEXaHUKH MOJIEKYIT
Hepapxusi cCOBpeMEHHBIX KOMIIBIOTEPHBIX METOIOB PEIICHUSI MHOTO3JIEKTPOHHOM MPOOIEMBI.
17. Meron Xaprpu-doxka

BbruncieHne MarpuuHBIX 3J€MEHTOB MeXIy IByMs nerepMmuHaHTamu Ciatepa. BapuanuoHHbIi
METO NPUOMMKEHHOTO pEIICHUS] MHOTOIEKTPOHHOM 3ajadyd. YpaBHeHHs XapTpu-Doka B
KaHOHHYECKO# (hopme. 3aHsThIe M BUpTyanbHble opouTanu. Teopema Kynmanca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHas ayIUTOPHsI, JKeJIaTelIbHO C MYIBTUMEIUIHBIM 000pyaOBaHIEM (IIPOEKTOD).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa

1. Teopetnueckas ¢usuka [Tekcr] : B 10 T. T. 3 : KBanroBas mexanuka. HepensituBrcrckas Teopus :
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4. Karexuszuc. PykoBoJICTBO 10 MaTeMaTHKE JUIsl HAYHMHAIOIIUX U3Y4aTh TEOPETHUECKYIO (PH3UKY
[Tekcr] / FO. M. benoycos, B. I1. Ky3uenos, B. I1 . Cmura ; M-Bo o6pazoBanus u Hayku PO, MOTH -
M.U3n-80 MOTH,2005

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ccpuika cTpaHHIBl Kadeapsl Ha OPHUIINATFHOM CaiiTe YHUBEPCUTETA
http://mipt.ru/education/chair/theoretical physics//

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHThl, JONYIICHHBIE K ODK3aMEHY OTBEYAIOT Ha BONPOCH OWieTa, MMesi BO3MOXXHOCTh Ha
MOATOTOBKY He MeHee | yaca. OTBETHI MPECTABISIOTCS B IUCBMEHHOM BHJIE, ITO KOTOPBIM ITPOBOAUTCS
YCTHOE cobece/loBaHueE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

KYpC: 3

KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH

Pa3paborunk: JLIL. CyxaHoB, kaH. (pu3.-Mart. HayK, JAOIEHT, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI
Kon 1 HanmeHoBaHnEe KOMITETEHITUT NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(hyHIIaMeHTaIbHbIC 3HAHUSA, TTOJTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

€CTECTBEHHBIX HayK, U UCIIOJIb30BaTh UX B
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh [IK-4.2 3HaeT WCTOYHWUKH TPOUCXOKICHUS H yMEeT
MIPUMEHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOJUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH SKCIEPUMEHTAIIbHBIX PE3YJIBTaTOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKH BEIWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOIeNIei

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «KBanToBas MexaHHuKa» O6y"IaIOI]_II/II710ﬂ JOJIKCH:

3HAThb:

[J  IlocTynaTbl M NPUHIMIIBI KBAHTOBOW MEXaHUKH, METOIbl ONMCAHUS KBAaHTOBBIX CUCTEM, CBS3b
COCTOSIHUHM M OTIEPaTOpOB C HAOIIOJAEMbIMH U U3MEPSEMBIMU BEIIMYMHAMU;

[J OCHOBHbIE CBOMCTBA TOYHO pPEIIAEMbIX MOJIEIEH KBAHTOBBIX CUCTEM;

[J  OCHOBHBIC MPHUOJIMKEHHBIE METOIBI PEIICHHUS 33/7a4 KBAHTOBOM MEXAHHKH: KBAa3HKJIACCHUYECKOE
npuOIMKEHUE; CTAIMOHAPHYIO U HECTAIIMOHAPHYIO TEOPUIO BO3MYIICHUI;

[J MeTOIbl ONMCAHUS CJIOKHBIX U HE3AMKHYTBIX KBAHTOBBIX CHCTEM;

[]  MeToxbl ¥ CHOCOOBI OITMCAHUS CUCTEM TOX/IECTBEHHBIX YaCTHIl B KBAHTOBOH TEOpHUH;

[]  MeTonpl OMCAHUs PacCEesTHUS YaCcTHIL, ONMCAHNE B3aUMOJECHCTBUSA NIEKTPOMATHUTHOTO H3JTyUCHHUS
C KBaHTOBBIMU CHCTEMaMHU 3apsi10B.

yMeTh:

[0 OmnpenensiTb SHEPreTUUYECKUE CIEKTPhI X BOTHOBbIE (DYHKIIMH B OOHOMEPHBIX CIyYasX;

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

O ONPEAETATh COCTOSIHMA M KJIAacCH(UIMPOBATh DSHEPreTHUECKHE CHEKTPhl YacTUIBI B
CUMMETPHYHBIX IOTEHIIMANIAX, B YaCTHOCTH, 00JIaIal0INX aKCHaJIbHON U LEHTPAIbHON CUMMETpUEH;

[l  TpUMEHATHh KBAa3MKJIACCHUECKOe MPHONMKEHHE AJSl OLICHKH YPOBHEH SHEPruM U BEpOSTHOCTEH
MIPOXOKJCHUS B OMHOMEPHBIX MOTEHINAIAX;

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

[J  IpuUMEHATh HECTALMOHAPHYIO TEOPUIO BO3MYIUEHUH Ul HAXOKIEHUS BEPOSTHOCTEH IEPEXOl0B
MEXAY COCTOSHUSIMU;

[J  pewarpb 33aa4d O HaXOKJCHUM COCTOSHUN U 3HEPreTHMUYECKOIO CIIEKTPa CUCTEM MHOIUX, B TOM
YHCJIE TOXKAECTBEHHBIX, YACTHII;

[l BBIUUCHATH AU (epeHIHanbHble CEUEHUs pacCessHUs YaCTHLl Pa3IMYHBIMU TTOTEHIMATIaMU;

O ONpEACIATh BO3MOXKHBIE ONTHYECKHE IEPEXOAbl MEXIYy COCTOSHUAMH CHCTEM 3apsSioB U
OLICHMBATh BPEMEHA )KU3HU BO30YK/IEHHBIX COCTOSHUH.

BJA€Th:

0 OCHOBHBIMH METOAaMHU PCUICHUSA 3aJa4 O HAXOXICHUU 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) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. IlepevyeHb THNOBBIX KOHTPOJBHBIX 3aJaHMil, MCIOJb3yeMbIX [IJsi OIeHKH 3HAHMIA,
YMeHHii, HABBIKOB

[IpoMexyTouHast arrectainus Mo aucuuiuinHe «KBaHTOBas MeXaHHMKa» OCYIIECTBISACTCS B
dopme mauddepeHINPOBaHHOTO 3a4eTa TOoCIe TMEePBOTO CEeMecTpa HM3YyYeHUS M HUTOTOBOTO
9K3aMEHa MOCJIE BTOPOr0 CEMECTPa H3YUCHHUSL.

HuddepenurpoBaHHblil 3a4€T TPOBOAUTCS MO UTOraM pabOThl CTY/IEHTa B CEMECTpE B clydyae
YCIIEIIHOTO OCBOEHUSl IUCUMIUIMHBI. B ciyyae ecium CTyA€HT HE YCBOWI JUCUUIUIMHY U
pe3ynbTaThl €ro paboThl B CEMECTpe OKa3ajuCh HEYJOBIECTBOPUTEIbHBIMU, MPOBOIUTCS
JIOTIOJTHUTEIBHBIN THCbMEHHBI ONpOC, a NpU HEOOXOAMMOCTH W YCTHBIA, Ha MpPEAMET
BBISIBJICHUS 3HAaHUW. JIOMOJHUTENbHBIM NUCBMEHHBIM ONPOC IPOBOJUTCA B BHJIE TECTOB,
CoJIep’KaHuEe KOTOPBIX MOJIHOCTbEO COOTBETCTBYET COAEPIKAHUIO TECTOBBIX OIIPOCOB CTYJEHTOB B
TEYEHUE CEMECTpa.

Onenka auQQepeHIUPOBaHHOIO 3ayeTa CKJIAIbIBACTCS M3 OLICHOK TpeX IO3ULMHA: 3HAHUM,
YMEHUI U HAaBBIKOB.

3HaHUs CTYJEHTOB OLIEHUBAIOTCA B PE3yJbTaTe MPOBEICHUS PETYISIPHOTO OMPOCa MPOMIEHHOTO
Marepuana. Onpoc MPOBOAMTCS B MUCHbMEHHOW (OpMe B BHJE TECTOBBIX BOIMPOCOB. IIpumep
TECTOBBIX BONPOCOB MPUBEAECH HUKE.

VYMeHHUsSI U HaBBIKM CTYACHTOB ONPENEISAIOTCS M0 UTOraM CJadyd JOMAalllHMX 3afaHuil. Bcero
CTyJIGHTaM TMpeJiaraeTcsi JBa JOMAIIHUX 3aJlaHusi B CEMECTp. 3aJaHue COACPKUT TPU THUIIA
3aja4 M ynpaxHeHHi. TUIMOBbIE 3aladyll W YHOPaXHEHUs pa30MpaloTCs Ha CEMUHAPCKHUX
(MpaKTUYECKUX) 3aHATUSX. AHAJOTUYHBIC 33Ja4l U YIPAXKHEHUS CTYIACHTHI JOJHKHBI PEIIUTh
CaMOCTOSTENIbHO, MCIOJb3yd PEKOMEHJOBaHHYIO Jureparypy. Kpome Toro, cryaeHtam
MpeIaratoTCsl CHEUHAIIbHO MOMEYEHHBIE 3a/Ja4M TOBBIIMIEHHON CJIO0KHOCTH. PeleHne Takux
3a1a4 TpeOyeT OT CTyJeHTa HaBBIKOB M MPEACTaBISET COOOM OIEHKY HABBIKOB PEIICHUS 3a/1a4
MTOBBINIIEHHOM CIIOKHOCTH.

HaBbIku CTYyZIEHTOB MPOBEPSIOTCS B pE3yNbTaTe pEHIeHHs KOHTPOJIBHBIX pPa0OT, KOTOpPHIE
MPOBOJATCS BO BpeMs AayJUTOPHBIX 3aHATHH. 3aJauyd aHAJOTMYHBI THUIIOBBIM 3ajavyam,
BKIIIOUEHHBIM B JOMAIIIHHE 33JaHUsl, KaK PAaCCMOTPEHHBIX HAa CEMHHAPCKUX (MPAKTUUYECKHX)
3aHATHUAX, TAK M TIPEAJIAraeMbIX ISl CAMOCTOSITEILHOTO PEIIeHUs. 3aJaHusl KOHTPOIBHBIX padoT
OIICHEHHI B ONpEACIEHHYI0 CYMMY 0aJlIOB, YTO MO3BOJISIET OIICHUTh YPOBEHb YMEHUS U HABBIKOB
CTYAEHTOB.

Bormpocsl, BKITIOU€HHBIE B TECTOBBIE OMPOCHI, OXBATHIBAIOT OCHOBHBIC TTOHSTHUS, PACCMOTPEHHBIE
Ha MPEIBITYITNX JEKIUIX.

HpHMep BOIIPOCOB TECTOBOI'O 3a/IaHUS IICPBOT'0 CEMECTPA O6y‘IeHI/IHZ



1

2.
3.

10.

L e oo

. Kak cBazanst mexty coboit {1|p) u {p|)?

P1) + co|thy) 3ammcars (1.

,ZLH?[ BEKTOPa B IPpeabl IYIIEM IIYHKTE 3allMCaTh YCJI0OBHE HOPMHUPOBKHA. COCT()H[IHH
CYHEPITIOSHUI NN He ob"A3aTeIbHO OPTOrOHaJIbHBI .

s BekTopa |) = ¢

Kak onpejemTs HaO/IIOJaeMyI0 BeJIMUHHY, KOTOPOH COOTBETCTBYET onmeparop g,
B COCTOHUM KBAHTOBOI cucremsl [1))?

Ilycrs f — oueparop dusmueckoii Bemunns. Kak onpeessercs suadenne du-
3udeckoii Beimaunbl (f) B coctognun [Py = ¢ |1h1) + e |ha)?

Iycrs |p) = fl), kak oupenesmts (p|?
Banumure ypaBHeHue, KOTOPOMY MOIIUHSIETCsl BeKTOp cocTosuus W),
Yemy pasua nocroganaa ILrtanka h =7

Kak o [peae/jideTCd PpMHATOBCKOC COIIPAZKCHHUEC JId HEKOTOPOI'O OliepaTopa g ?

Kak cBazanbl MexK 1y coboii aBa uuciaa fo = {¢2|f|¢1) u fo = (Y1 |f’r|¢2>?

[TprMepbl KOHTPOJIBHBIX 3aJAHUIA:

YacTuma Macchl m HAXOAUTCS B OAHOMEPHOM TOTEHIHAJE, OMMACKIBAEMOM - yHKIHE:

Ulw) = — 25 ()

m

1. Bamumure I'paHUYIHBIE YCJIOBHA IJIS HaXO0XKICHHUS CBA3aHHBIX COCTOSTHHM. (2)

2. OHPE,ILEHHTE HOPMHUPOBAaHHYIO BO/THOBYIO (byHK]J‘I/I}C) H 9HEPruio CBA3aHHOTO COCTOAHHA.
(7)

B mowment Bpemenn ¢ = () BHe3anHO (MIHOBEHHO) HOSIBJISIETCs Gapbep W MOTEHIIHA CTAHO-
BHTCSI PaBHBIM
0 z <0,

U ) = 2
@) =00 - E26(@) =3 0.



1. Kakoit Bug nMeer BOJHOBas (DYHKIUS CBA3AHHOIO COCTOAHNA. (3)
2. Ompenemmre HOpMupoBaHHYH BD cBAZAHHOTO cOCTOSIHUS U 3HadeHue suepruu. (6)
3. Ilpu kakux yCclIoBHS CYIIECTBYET CBsi3aHHOE cocrosinue? (5)

4. Bammmmre I'paHAYHbBIE YC/JIOBHA I HaXOXKICHHA COCTOSTHH I HH('bHHHTHO]"O ABHUZKECHHH .

(2)

9. Kakosa KpPaTHOCTE BBIPOXKICHHA 3HEPreTHYEeCKOro CIHEeKTDa HH (‘l)HHHTH oro ABHH{EHHH?

(2)

6. Onpememre BOMHOBBIE (DYHKIMH COCTOSHUH MH(MUHATHOTO IBUYKEHUS AJIs1 caydas B <

Up. (10)
7. Bamummre obuwit Bu BOTHOBON (pyHKIME 9acTuis npu ¢ > 0. (3)

8. H}-’CTL npu t S 0 HaCTHIa HaXOIUJIaCh B CBA3aHHOM COCTOMHHH B HCXOJHOM IMOTEHIIHAIE
&(byHK]_LHH. Kakosa BepPOATHOCTE TOIO, 4TO YaCTHIa OCTaHETCHdA B CBA3aHHOM COCTO-
mauu? OTsBer BBIPDA3HTE 9€pPE3 MHHMBIE BO/THOBBIE BEKTOPBI, BCTPEYAOIIHECHA B 3aJa9e:

x = /2m|E|hu s = \/2m(Uo + |E|)/h (10)

Kaxaplii Bompoc 3afaHusi OLEHEH B OINPEACNICHHYI0 CymMMy OasioB B 3aBHCHUMOCTH OT
CIOKHOCTH M YpOBHS (3HaHUsA, yMeHHs W HaBbiku). [lomHas cymma OayuioB mpumepa
KOHTPOJIbHOW paboThI paBHa 50.

Konkpetnsie ycioBus Habopa 6ayuioB 3a pabOTy B CEMECTpPE MOTYT 3aBUCETh OT JIEKIIHOHHOTO
IIOTOKA M ONPEEIAIOTCA JIeKTopoM. OOIIMM OCTaeTcs ClieAyolee IpaBuiIo.

B TeueHme cemecTpa CTyIeHT HaOWMpaeT CyMMYy OaIOB IO pe3yjbTaTaM TECTOBBIX OIPOCOB
(manmpumep, 50 GayioB), MO pe3yabTaTaM clIadd ABYX 3agaHuid (Hampumep, 50 6amioB) u mo
pe3ynbTataM JBYX KOHTpOJNbHBIX (Hampumep, 100 GamtoB). Kpome Toro, 3a pemeHue 3agad
MOBBIIIIEHHOM  CJIOKHOCTH JAOMAIIHETO 3adaHud CTYACHT MOXKCT Ha6paTI> IMpEMHAIIbHBIC
(OoHycHBIE) OauIbl, KOTOpPBIE YUYUTHIBAIOTCS NMpH npuéMe 3aganuid. [Tonublil Oani oueHuBaercs B
nanHoM ciydae cymmoit 200 GayutoB. Ilo pesynbraTaM HTOrOBOTO PEWTHHTa CTYIAECHT MOMKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast olleHnBaeTcs no 10-6amibHoil cucteme.

Hrorosas onenka nuddepeHIIMpoBaHHOTO 3a4eTa BBICTABISETCS B COOTBETCTBHUU CO CXEMOWM,
IPUBEJICHHOM B CIIEYIOLIEM pa3/iere.

4a. Kpurepun onennBanus (i pepeHnupoBaHHBIN 324€T)

KonunuectBo 04ukoB no Onenka no
10-6annbHOM cucteme TG hepeHIIMPOBAHHOMY 3aUéTy
10 180 < P < 200% OTJINYHO
9 160 < P <180 OTJINYHO
8 140 < P <160 OTJINYHO
7 120 < P <140 XOPOILIO
6 100 <P <120 XOPOIIIO
5 80 <P <100 XOPOIIO
4 60 <P <80 YIOBJIETBOPUTENLHO
3 40<P<60 YIIOBIETBOPHTEIHHO™*)
2 20<P <40 HEYJIOBJIETBOPUTEIHHO
1 0<P<20 HEYJIOBJIETBOPUTEIBHO




*) (P =200 ouxoB) = (5 TecToB x 5 0ukoB x 2 = 50 ouxoB) + (cnanHOe 1-0¢ 3amanue = 25
OUYKOB) + (cmaHHOe 2-oe 3amanue = 25 oukoB) + (1-as koHTpoIBHAs padora = 50 oukoB) + (2-as
KOHTpPOJIbHAs paboTa = 50 0YKOB).

**) CTy[eHT He momydaeT nuddepeHIpoBaHHEIA 3a4éT Moka He HabepéT MUHUMYM P =
41. IIpu >TOM cayva 3aJjaHiil CTPOro 00si3aTeIbHA.

46. TunoBble 3K3aMeHANIMOHHbIE OWJIEThI, UCNOJIb3yeMble /sl OLEHKH 3HAHMi, YMeHMH,
HABBIKOB (MTOTOBBIil ceMecTp)

DKk3aMeH NpoBoAUTCS B ycTHOU dopme. Dopma Guiiera onpeaensercs JIeKTopoM. TpaauironHas
dopma OuiieTa COIEp>KUT JIBa TEOPETUUECKUX BOMIpoca (10 OJHOMY BONPOCY M3 KaXKJOW 4acTH
rOJI0OBOTO Kypca) U OJIHY TUIIOBYIO 3a1auy. [Ipumep Tpagunmonnoit popmsl bunera:

1. JlunelHbIi TapMOHWYECKUN ocuuuisaTOop. OmnepaTopbl POXIACHUS U YHUUYTOKEHUS.
OHepreTudyecKuil CexTp.

2. YpaBHenus Xaptpu-Doka B KaHOHUIECKOH (opme.

3. Hcronb3yst BTOpOH MOPSIOK CTAIIMOHAPHON TEOpPHH BO3MYILEHHUH, ONPENENNTh, KaK
3aBUCUT NOTEHIMAJIbHAS SHEPrHsl B3aUMOJEHCTBUSA OT PaccTOsHUS R MexIy aToMOM U
HOHOM.

OtBer cryaeHTa onieHuBaetcs o 10-0amuipHOM mIKae.
4. KpuTepuu BbICTABIEHHUS HTOTOBOI IK3aMeHALIMOHHOI OIlEeHKH

WroroBast sx3aMeHAIIMOHHAS OLICHKA BBICTABJISIETCS CTYJICHTY C YYETOM OLIEHKH €ro paboThl BO
BTOPOM cemecTpe. 32 paboTy B CEMECTPE BBICTABIISIETCS OLEHKA [0 TEM K€ KPUTEPHUSM, YTO MPH
ompeneseHun oueHku nuddepeniupoBanHoro 3adera. CTyAEHTHI, MOJTYyYUBIINE 32 padOTy B
ceMecTpe K Hauyaly SK3aMEHAIlMOHHOM CeCCHM OIEHKY «HEYAOBJIETBOPUTENIBHO» (HaOpaBIlue
Menee P = 41 myHkTa), CYMTAIOTCA HE YCBOMBIIMMHU MaTe€pual U HE BBIMOJHUBIIUMU 3a7aHUS
Kypca, I03TOMY K 3K3aMEHY HE JOMYCKatOTCA.

Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CXEMOM:

Onenka basnbl Kpurepuu

10 10 6amnoB 3a HK3aMeH U OIIEHKa 3a paboTy B ceMecTpe He
Hike 9.
9 6annoB 3a 5k3ameH U 10 GanoB 3a paboTy B ceMecTpe

9 9 GayuIoB 3a BK3aMEH M OIleHKa 3a paboTy B CEMECTpe He
OTan4HO HUXKeE 8.

8 8 OayTOB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXe 7.

7 6anoB 3a 9k3aMeH U Oosiee 8 6ayioB 3a paboTy B
ceMecTpe

7 7 6aJUI0OB 3a 9K3aMEH U OIEeHKa 3a paboTy B ceMecTpe He
HUXKe 6.

6 6aJu10B 3a 9K3aMeH U Oojee 8§ 6ayIoB 3a paboTy B
ceMecTpe

Xopo1o




6 6 6aJUIOB 3a 9K3aMEH U OIEHKa 3a paboTy B ceMecTpe He
HIDKE 5.
5 GaioB 3a 9k3ameH u Oosee 7 6ayIoB 3a paboTy B
cemecTpe
5 5 GayIoB 3a 9K3aMeH U OIeHKa 3a paboTy B ceMecTpe He
HIKe 4.
4 4 Gayuta 3a PK3aMEH U OIICHKa 3a padoTy B ceMecTpe He
VY 10BNIE€TBOPUTEIBHO HIUKe 3.
3 3 GaJina 3a 9K3aMeH U OIIEHKa 3a paboTy B cemecTpe 3.
Hey10BIIETBOPUTENBHO 2 2 Oayta 3a PK3aMEH M OIICHKa 3a paboTy B cemecTpe 3.
1 1 GaJ 3a PK3aMEH U OIIEHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuaJibl, onpeaesiioiue npoueaypbl oueHNBaHUA 3HAHUH, YMEeHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbLHOCTH

CryneHThl, JOMYIIEHHbIE K 3K3aMEHY, OTBEYAlOT HAa BONPOCHl OWiieTa, UMesl BO3MOYKHOCTb Ha
HOJAroTOBKY He MeHee 1 uaca. OTBeThl NMPEICTaBIAIOTCA B MHCbMEHHOM BHJE, MO KOTOPBIM
IPOBOJUTCS YCTHOE coOeceI0BaHuUE.

OrneHka 3a OTBET Ha OMJIET BBICTABJISIETCSI B COOTBETCTBUHU CO CIEAYIOLUIUM KPUTEPUSMHU:
CryneHT, OTBETUBIIUI HENPAaBUIBHO

Ha Bce 3 BOMpOCa, MOJy4aeT OLEHKY «HeyaoBI» (1) wiu (2).

CryneHT, OTBETUBIINI NPaBUIBHO

Ha 1 uiom 2 Bompoca, MojiydyaeT OLEHKY «yAoBi» (3) unu (4), B 3aBUCUMOCTH OT ITOJIHOTHI
IPaBUJIbHBIX OTBETOB U OTBETOB Ha JIPyTHe BOIIPOCHI;

Ha 2 win 3 BONpOcCa, MOydaeT OUEHKY «Xxopomoy» (5), (6) umu (7), B 3aBUCUMOCTH OT TOJTHOTHI
IPaBUJIbHBIX OTBETOB U OTBETOB Ha JIPyTrHe BOIPOCHI;

Ha BCe 3 BOMpOCa MOJIHOCTBIO, MOJIYYaeT OLEHKY «OTAn4HO» (8), (9) umu (10), B 3aBUCUMOCTH OT
OTBETOB Ha JIPYrue AONOJHUTEIbHbBIE BOIIPOCHI.

Bo Bpems mpoBeleHus dK3aMeHa CTYAEHTBI MOTYT IOJI30BAaThCA MPOTrpaMMON TUCLUIUIMHBI U
cOOpHMKaMU JOMAallHMX 3aJaHuil. Y4yeOHOH, y4eOHO-METOAMYECKOW U  CHpPaBOYHOU
JUTEPATypOH MOJIb30BATHCA BO BPEMsI dK3aMe€Ha HE JOIycKaeTcs. Bo BpeMs sKk3aMeHa JOJIKHBI
OBITH TaK)K€ BBIKITIOYEHBI MOOMIIbHBIC TE€TE(OHBI.

[lepen HauamoM SK3aMEHAIIMOHHOM CECCUU CTYJEHTHI MOJIy4aloT MepeueHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HaTh IS YCHEUIHOM caadu sk3ameHa. DopMyIupoBKH BONPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BpEMsl KOHCYJIbTaIUil.

CryneHThl, MOJIYYMBIIME HTOTOBYIO OLEHKY «OoTiau4Ho» (10) M pemmBiIMe M 3alIUTHUBIINE
3a/la4i IOBBIIIEHHOW CJIOKHOCTH JIOMAIHErO 3aJaHus, MOTYT IOJY4YUTb JOIOJIHHUTEIbHBIC
3a4eTHBIE €AMHUIIBI 110 KypCY.




