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1. Heau u niiaHnpyeMble pe3yabTaThl U3yYeHHUs U CHUILTHHBI

He.]'ll/l OCBOCHHSA JUCIHUIIJINHBI

1. o3HaKOMJICHHUE CTYACHTOB CO CHGL[I/I(bI/I‘-IeCKI/IMI/I KBAHTOBBIMU CBOMCTBAMH U 3aKOHOMCPHOCTAMU
MI/IKp006I>eKTOB, C IPUMCHCHHUECM 3aKOHOB KBaHTOBOM MEXaHUKH JUIA aHaJInu3a (I)I/ISI/I‘-IGCKI/IX
SIBJIEHUW U MPOLIECCOB

2. uzyueHue (hyHIaMEHTAIbHbBIX IPUHIIMIIOB KBAHTOBOW MEXaHUKH U €€ Hanboee BaXKHBIX

npobaem

Pe3ysabTaThl 00yuyeHHs1 BbITYCKHUKA

Kon Pesynbrar 00yuenns (komnerenuus) Boinyckauka QOII

Croco0eH HCNO0JIB30BATH CHEHAJIM3NPOBAHHBIE 3HAHUS (PYHIAMEHTAIbHBIX Pa3/ie/ioB
OIIK-2 | matemaTukH, GU3NKH, XUMHHU U OMOJIOTHH JJIsI IPOBeeHUS MCCIeJ0OBAHMI B 00J1aCcTH

OnonHkeHepuH, OMOMHGPOPMATHKY U CMEKHBIX TUCHMIIMH (MoayJIeil)

I/ICHOJII)SyeT CIICHUATIN3UPOBAHHBIC 3HAHUA (byHIlaMeHTaI[I)HLIX pasaciioB KBAaHTOBOM XMMHH JIIA

WJI-8

OIK2 MIPOBEICHUS UCCIICTOBAHNNA B 00JIaCTH OMOWHKXEHEPpHH, OMOMH(POPMATUKH U CMEKHBIX

JUCIIUTLINH (MOJTyJIei )

IInanupyeMble pe3y/bTaThl H3yYeHUS AUCHUILIMHBI
3HAHUSA:

* 3HaHUE CIICUATM3NPOBAHHBIX 3HAHUH (PyHIaMEHTAIbHBIX PA3/IEIOB KBAHTOBOW XHUMHU JIJIS
MPOBEACHUS UCCIICIOBAHMIA B 001aCTH OMOMHKEHEPHH, OMOMH(OPMATHKU U CMEKHBIX

JUCITUTIINH (MOJTYJICH )
YMEHHSI:

* YMEeHHE UCTI0JIh30BATh CIICIMAIN3UPOBAHHBIC 3HAHHS (DYHIAMEHTAIBHBIX Pa3/IeIOB KBAHTOBOW
XUMUU TSI IPOBEJICHUS NCCIIEA0BaHUI B 00J1aCTH OMOUH)KEHEepUH, OMOMH(DOPMATHKH U

CMEXHBIX JUCIUTUTHH (MOTyJIeH)
HABBIKH:

* Biianenue criennanu3supoBaHHBIMU 3HAHUAMU (DyHAAMEHTaIbHBIX Pa3/eiOB KBAHTOBON XUMUU
JUIS IPOBEJICHUS UCCIIEOBAaHUN B 001acTH OMOUHXKEHEepUH, ONOMH(POPMATHKU U CMEKHBIX

JTUCITUTIINH (MOJTYJICH )



2. MecTo aucuuminabl B cTpykrype OOIT

B y‘le6HOM JI1aHC JUCIUITIIINHA «KBaHTOBast MEXaHWKA» OTHOCHTCS K MOAYJIO «TCOpeTI/IquKaH

buzukay.
W3ydenune qUCIUIUTMHBI 0a3upyeTcs Ha pe3yIbTaTaX OCBOSHHSI CIIEYFONUX JUCITUTUINH:

» dusuka



3. PacnpenesieHue TPy10éMKOCTH OCBOCHUS JUCUMIJIMHBI 10 BUAAM YUeOHOM

paﬁoTLI u (l)OpMLI TERYIIEro KOHTPOJIA U IIpOMe)KyTO‘IHOﬁ aTreCralmmn

3.1. Buabl yueoHoii padoThI

TpyroeMKoCTb N0 ceMecTpam

Buasbl yueOHoii padoThI
Ounas ¢popma

JIeKIIMOHHBIE 3aHATUS 30

[IpaxTrueckue 3aHITHI 14

CamocrosiTenpHas paboTa 18

Yacel Ha KOHTPOIb 2

[IpomexxyTouHast aTTecTarus (3a4eT ¢ OIIEHKOM) 8
72, au

OO0mas Tpy10eMKOCTh OCBOEHUSI JUCIHUNIUHBI
2, 3eT

3.2. ®opMbI TEKYIEro KOHTPOJISA M IPOMEKYTOYHOM aTTeCTALlUH

@®opMbI TEKYLIEr0 KOHTPOJISI H POMEKYTOYHOM KosmecTso 1o cemectpam

aTrecTaluu OuHnas dpopma

HpOMe)RyTO‘lHaH aTrecraumusa

3a4eTsl ¢ OLICHKOM, IIIT. 1

4. Conep:kanue u pe3yJbTaTbl 00y4eHUs

4.1 Pazgesbl TUCUMIVIMHBI U BBl Y4eOHOH padoThI

Ounas ¢dopma

Ne
Pazgennl IMCHHMILIHHBI, MEPONPUATHS TEKYIIEro KOHTPOJIS Jlex, | Tip, CP,
pa3aena
ay ay ay
. DKCIEepUMEHTATbHBIE OCHOBBI M MATEMATHUCCKHH ammnapaTt KBAaHTOBOMN 6 5 A

MCXaHUKHU

Touno peacMbI€ KBAHTOBO-MCXaHNUYCCKHUC 3a1a4U. LIEICTI/ILIa B

HOTGHHI/IaJ'II)HOI\/'I aMe. I[BI/I)KCHI/IC B ITOJIC HCHTPAJIbHBIX CHUJIL.

3. [TpubnmxeHHBIE METOBI KBAHTOBON MEXaHUKH. Teopus BOSMYILICHHH. 7 2 3




4. ONEeMEeHTHI TEOPUH U3ITY4EHUS. 6 3 4
5. CIHH U CUCTEMBI TOKIECTBEHHBIX YaCTHLL 4 4 4
HToro no Buaam y4edHoii padboThbI: 30 14 18
3a4eTsl ¢ OLIEHKOM, a4 2
Yachl HA KOHTPOJIb, a4 2
IIpomeskyTouHasi aTrecTauus (3a4eT ¢ OLEHKOI) 8
Oo0mas Tpyn0éMKOCTH OCBOEHUSI: a4 / 3eT 72172




4.2. Conep:kaHue pa3aejioB U pe3yJbTaThl U3YyUYeHUS TUCIIHILIUHBI

Pa3pen nucuMnInHbI

Conep:kanue

1. OkcnepuMeHTAJIbHbIE OCHOBBI U
MaTeMaTHYeCKUH anmapar

KBAHTOBOI MeXaHHUKH

Beenenue. OcHOBHBIE 3TaIbl CTAHOBJIEHUS KBAHTOBOW TEOPHH.
OKCIEPUMEHTAIIbHBIE OCHOBBI KBAHTOBOM MEXaHUKH.
HecocTosTensHOCTD Kiaccuueckol GU3UKH P 0OOBICHEHUN aTOMHBIX
ABJICHUH (pacIpe/ielieHne 3HEPTUH B CIIEKTPE U3ITyueHUs] a0COIIOTHO
YepHOTO Tea; MOJeNb aroMa Pesepdopaa u mpodirema ee
YCTOHYHMBOCTH; TUHEHYATHIN XapaKTep aTOMHBIX CIICKTPOB).
IToctynatsl

bopa u ux skcnepuMeHTaNbHOE NOATBEPKAeHHE. KBaHTOBaHME
KpPYT'OBBIX OPOHT B aTOME BOJOPOAA. YPOBHHU SHEPTHHU U CIIEKTPAJIbHBIE
cepuu BoJIopoaorogooHoro aroma. TpyaHoctu Teopuu bopa.
DneMeHTapHas KBAaHTOBas TEOPHUs CBETA U OOBSICHEHNE Ha €€ OCHOBE
¢doroanekrpuyeckoro 3¢ dexra, a3pdexra Komnrona. 'mnoresa ae
Bpoilsig 0 KopnyCKyIsIpHO-BOJIHOBOM NPUPOJIE MUKPOYACTHULL U €€
SKCIIEPUMEHTATbHBIE MTOITBEPKACHUS (OIBITHI 10 TG PAKITIH
3JIEKTPOHOB, HEUTPOHOB, AaTOMOB U

MOJIEKyJT). MaTteMaTndecKuil anmapar KBaHTOBOM MexaHuKH. [loHsTHe
0 BOJTHOBOW (DYHKITUM KBAHTOBO-MEXaHHUYECKOW CHCTEMEI.
Cratuctryeckoe TOJIKOBaHUE BOJH J¢ bpoiins. BeposTHOCTHBIM
Xapakrep

3aKOHOB KBaHTOBOM MexaHuku. YpaBHeHue [lIpénunrepa pis
CBOOOJIHO YacTHUIIBI M YaCTHLIBI BO BHEIIHEM MTOTEHIIMAIBHOM TIOJIE.
Cramuonapusie coctosiuus. Ypasuenue lpénunrepa mis
CTAallMOHAPHBIX COCTOSIHUNA. YpaBHEHUE HENPEPHIBHOCTH B KBAHTOBOU
MexaHuKe. BekTtop mioTHocTH noToka BeposTHocTH. [IpuHiun
CYTIEPIO3ULIMK COCTOSAHUIN B KBAaHTOBOM MexaHuKke. M300paxeHnne
(hm3HUeCKUX BEIMYUH THHEHHBIMHI CaMOCOIPSIKEHHBIMHU OTIEpaTOpaMH.
OnepaTopsl KOOPAUHATHI, UMITYJIbCa, MOMEHTA KOJIMYECTBA ABUKCHHUS,
sHepruu. TeopeMbl 0 COOCTBEHHBIX QYHKIHSIX H

COOCTBEHHBIX 3HAYCHHSIX JIMHEHHBIX CAMOCOTPSIKEHHBIX OTIEPaTOPOB.
Cpennue 3HaueHHs GU3NIECKUX BEIIMUMH U BEPOSITHOCTH HX
JI03BOJICHHBIX 3HaueH. CooTHOMmEHNsI KoMMyTanuu. [TonsTHEe 0
TTOJTHOM HaOope Gpu3ndecknx BearnauH. COOTHOIICHNE
HEOIpeIeTIeHHOCTEN 1 KOOpAWHATH U UMITysibca. HepaBeHcTBO
Ieitzendepra. JnddepeHnrpoBanme onepaTopoB MOBPEMEHU U 3aKOHBI
COXpaHEHUS B KBAHTOBOM MexaHUKe. CBsI3b 3aKOHOB COXPAHEHUS C

CI/IMMeTpI/Ief/'I MIpoOCTpaHCTBa U BPEMCH




2. TouHo pemaeMblie KBAHTOBO-
MexaHM4eckHe 3aaxaum. Yacruua B
NMOTEHIMAJIbHOI sMe. /[BuKeHHne B

MoJI¢ HEHTPAJBbHBIX CHJI.

B3anMocBs3b KBaHTOBOM U Ki1accudeckoil Mexanuku. O6o0enue
ypaBHeHUs | 'aMuipToHA-SK00M B KBaHTOBOM Mexanuke. [IpenenbHbrit
Tepexo/1 K Kiaccndeckoid Mmexanuke. Teopemsr DpeHdecta. [IpuHiun
MIPUYMHHOCTH B KBAaHTOBOI MexaHuke. OJJHOMEpHbIE KBAHTOBO-
MEXaHWYECKHE 3aJ]a4d. 3aJjaua O YaCTUIE B OAHOMEPHOM, aOCOITIOTHO
HEMIPOHUILIAEMOM siluKe. JINHEHHBIA TApMOHUYECKUIN OCLUIUISITOP, €TO
9HEPTEeTHUYECKHI CIIEKTP U BOJIHOBBIE PyHKIMH. B3anmoneiicTBre
MHUKPOYaCTHLIBI

C TIOTeHIMAIBHOHN cTyneHbpKkoi. HanbapbepHoe paccesHme.
[IpoxosxaeHne yacTuIpl Yepe3 NOTeHIHABHBIN Oapbep
MPSIMOYTOJILHON U IPOU3BOIBHON (hopMBL. TyHHENBHBINH 3 (DEKT.
OO0mue cBOHCTBA OJHOMEPHOTO JIBHKEHHSI MUKPOYaCTHIIEI. [IBIkeHne
B LEHTPATbHO-CUMMETPUYHBIX

noJisix. [Ipobrema ByX Ten B KBaHTOBOW MEXaHHUKE M €€ CBEICHUE K
3a/1a4e O JBUKEHUU OJTHOM YacCTUIBI B LIEHTPAIbHO-CUMMETPUUECKOM
nosie. MiHterpans! neuxenus. OnepaTopsl MOMEHTA UMITYJIbCa, UX
coOcTBeHHbIe QYHKIIMU ¥ COOCTBEHHBIE 3HaYeHNUs. PajraibpHOe
ypaBHenue [llpeaunarepa. [loBenenne paguanbHON BOTHOBOM (DyHKITUH
Ha OOJBIIUX M MAJIBIX PACCTOSHUSX OT LIEHTPA MOJIS.
Bomopoaomnogo0HsIii aToM (SHEPTeTUYECKUE YPOBHU U CTPYKTYPa
BOJTHOBBIX (DYHKIIAH

JUCKPETHOTO CIIEKTPA; «CIy4aliHOE» BBIPOXKIECHHUE; paAuaIbHas U
YTJI0Bas IUIOTHOCTH 3JIEKTPOHHOTO 00J1aKa; CIEKTPOCKOITMYECKAs
KJIACCU(HUKAIIHS COCTOSTHUI; KPyTOBBIE TOKH B aTOME M MarHUTHBIH
MOMEHT OpOMTAIILHOTO ABMKEHUS 3JeKTpoHa). KBaHTOBaHME SHEprun
BpameHus (IpOCTPaHCTBEHHBIN

poraTop)

3. IIpubdauskeHHbIE METObI
KBaHTOBOI MexaHuku. Teopus

BO3MYUIEHMIA.

Teopus Bo3myuieHuil. [IoHATHE 0 pa3IUYHBIX NPEICTABICHUIX
COCTOSIHMSI KBAHTOBO-MEXaHNYIECKON CCTeMBl. MaTpuiHoe
NIpEeACTABICHUE ONEpaTopoB. YpaBHeHue lllpenunrepa B MaTpUUHOMI
¢dopme. [TocraHOBKA 337134, peIaeMbIX METOJaMU TEOPUU
BO3MYILIEHHS. TeopHs cTalMOHAPHOTO BO3MYIIEHUS IIPH OTCYTCTBHU U
Hanuuuu BeIpoxaeHus. Cunsl Ban-nep-Baanbsca. M3oTonnyeckuii
C/IBUT YPOBHEH BOAOPOIOMOI00HOTO aToMa. TeopHst BEIHYKICHHBIX
KBAHTOBBIX IIEPEXOJIOB.

Bapuannonnsiii npuHnun. [IlpuMeHenne Teopuu BO3MYLIEHUHN U

BaprUallMOHHOI'O IIpUHIIUIIA JIJId pacu€Ta SOHEPIrUU aToMa rejiums.




BeposiTHOCTD BBIHYX/AE€HHBIX 3JIEKTPOAMUIIONBHBIX IIEPEXOA0B.
Koadduimentsl DHHIITEHHA )11 HHAYIIUPOBAHHBIX U CIIOHTAHHBIX
repexo10B. COOTHOIIEHUE HEONPEAETICHHOCTH JUI SHEPTHH U

4. J1eMeHTHI TEOPUM U3JIYUEHHSI.
BpeMeHH. ITHTEeHCHBHOCTD U €CTeCTBEHHAs! IIMPUHA CTIEKTPAJIbHBIX
muani. [IpaBuia otOopa A 3IEKTPUYECKOTO JUMOIBHOTO H3ITyIeHUS

OCHUIIIIATOPA U OITHYCCKOI'O 3JIEKTPOHA B aTOME.

[IpuHIHIT TOXKAECTBEHHOCTH OAMHAKOBBIX MUKpodacTull. Omneparop
NepecTaHOBKY YacTHL. CHMMETPUYHBIE U aCUMMETPUYHBIE COCTOSTHHS.
Bozonsl u pepmuonsl. [Tpunnun [Maynu. [IpubnnkenHas Teopus atoma
5. CnuH u cucTeMBbl .
renwsi. CHHTIICTHBIC U TPUILICTHRIE YPOBHHU (OPTO- U TIaparesuii).
TOXAECTBEHHBIX YACTHI] .
OOmenHoOe B3auMogeiicTBUe. MHOr031eKTpoHHbIe aTOMBI. [loHsTHE O
METO/IE CAaMOCOTIJIACOBAHHOT O TOJISL; TPaBHJIA CIIOKEHUSI MOMEHTOB;

THIIBI CBSI3EH OJICKTPOHOB B aTOMax.

5. O0pa3oBaresibHbIC TEXHOJIOTHHU

B npornecce n3yueHus AUCUUIUIMHBI IPEAYCMaTPUBACTCS UCIIOJIb30BaHUE B yUeOHOM IpoIecce
CJICAYIOIINX aKTHBHBIX M HHTEPAKTUBHBIX (DOPM IPOBEICHUS 3aHATH: * JIEKIMU; * CEMUHAPCKUE

3aHATHUA.



6. JIabopaTopHbIii MPAKTHKYM

He npenycmorpeno

7. IlpakTH4YecKue 3aHATHSA

Ne

pa3nena

HaumeHoBaHMe NPAKTUYECKUX 3aHATHH (CEMHUHAPOB)

TpynoeMkocCTh,

a4

Ounas ¢popma

3anauun Ha TeMbl: COOCTBEHHBIC QYHKIMH U COOCTBEHHBIC 3HAUCHUS
oneparopoB. 1.CoOcTBeHHBIC (YHKIIMHM U COOCTBCHHBIC 3HAUCHHSI OTICPATOPOB
HMITyJIbCa, MPOEKIIMM MOMEHTA UMITyJIbCa U ero KBaapara. 2. KoMMyTaTopsl.
KoMMyTanmoHHBIE COOTHOIICHHS 11 KOOPJMHAT U UMITYJILCOB, MPOSKITHIA

MOMCHTA KOJIMYCCTBA IBHIKXCHUS.

3agauu Ha Tembl: YacTulia B OAHOMEPHOM MOTEHIIUANBHOM siIUKe. JINHEHHBIN
rapMOHHYECKHI OCHMIUIATOP. BhIuncienne sHepriuy HyJ1eBbIX KoJeOaHul Ha
OCHOBe HepaBeHcTBa [ eitzeHOepra. Beraucienue aMIUIATY] BEPOSATHOCTEH ¢

MOMOILBIO YCJIOBHSI HOPMUPOBKH BOJTHOBBIX (DYHKIIHMH.

3anaun Ha TeMbl: [[puMenenne Teopun BO3MYIIEHUH U BAPUAIIHOHHOTO

npuHIUIA AJI9 pacyeTa DQOHCPTHUU aTOMOB.

3amauu Ha TeMbl: KBaHTOBBIE IEPEX0/bl B YCIOBUAX HECTALMOHAPHOIO
BO3MYyILEHUS. 1.BeposTHOCTh KBAHTOBBIX IEPEXOOB MO BIUSIHUEM
MIEPUOANYECKOTO BO3MYILEHUS. DIEKTPHUUECKHE AUIOJIBHBIE IEPEXOIBI.
2.IlpaBuna or6opa Asst OpOUTANBHOTO M MATHUTHOTO KBAHTOBBIX YUCEI.
3.Breruncnenue kospuurentoB DitHmreiina. 4. EcrecTBeHHAas MUpHUHA
SHEPreTUYECKOr0 YPOBHS. 5.YIIPyroe paccessHue 4acTUI] B IEPBOM

MPHOIMKEHNH TEOPUH BO3MYIIICHUH.

3amaun Ha TeMbl: 1.IlepecTaHOBOYHBIE COOTHOIIEHUS /TSl ONIEPATOPOB CIIMHA. 2.
Marpuns [laymm. 3.0mepaTopbl MOBHIIICHHS W IIOHWKEHUS IPOSKIINA CITHHA. 4.
[IpuMeHeHue Teopuu BO3MYIICHUNA IBYXKPATHO BBIPOXKICHHOTO YPOBHS AJIs
OTIPEJICIICHHSI SHEPTETUUECKOTO CIIEKTPa ABYXAICKTPOHHON CHCTEMEL.

5.0mpenenenre BUAa TPUTDIETHBIX M CHHTIIETHBIX BOJTHOBBIX (DYHKIIAH.

HToro yacos

14

8. Opranu3zanus n yue0HO-MeTOAMYECKOE o0ecleueHre CaMOCTOATEIbHOI PadoThI




[TpumepHoe pacripenienieHue BpEMEHH CaMOCTOSTENIbHONW pabOThI CTYICHTOB

IIpumepHan

TPYA0EMKOCTb,

Buj camocTosiTeIbHOM pa6doThI ay

Ounas popma

Tekymas CP

paboTa c JIEeKINOHHBIM MaTepUalioM, C yueOHOH JInTepaTypon 4

orepexaromas cCaMoCTosTeNbHAas padoTa (M3ydeHne HOBOTO MaTeprala JIo €ro U3J0XKEeHUS

Ha 3aHATHIX) 4
CaMOCTOATENbHOE U3YUCHHE Pa3/IeIOB JUCIIATIIHHEI 2
BBITOJTHEHNE TIOMAIIHUX 33aHU, JOMAITHUX KOHTPOJIBHBIX paboT 2
MOJTrOTOBKA K J1a0OpaTopHBIM paboTaM, K MPAKTUIECKUM U CEMUHAPCKUM 3aHSATHAM 2
MOATOTOBKA K KOHTPOJIBHBIM padoTaM, KOJUIOKBUYMaM 2
Hroro texymeii CP: 16
TBopueckas npodjaeMHo-opreHTHPOBaHHast CP
BBITIOJTHEHHE pacYETHO-rpapudecKux padoT 0
BBITIOJTHEHNE KYPCOBOT'O ITPOEKTA MITH KYPCOBOM pabOTHI 0
MOWCK, M3YYCHHUE U Mpe3eHTaIMI HHPOPMAIMH 10 33IaHHOH MpobiieMe, aHaIN3 HayYHBIX 0
ITyOJIMKAIIHIA 110 3aJaHHOW TeMe
paboTa HaJ MEXIUCIUTUIMHAPHBIM [TPOEKTOM 0
uccienoBarenbekas pabora, yuactie B KOH(EpeHIHAX, CeMUHApaXx, OJIUMITHaaax 2
aHaIM3 JaHHBIX TI0 3aJJaHHON TeMe, BBIITOJHEHHE Pacu€TOB, COCTABICHNE CXEM M MOJIeTIeH 0
Ha OCHOBE COOpaHHBIX AaHHBIX
Hroro TBopueckoii CP: 2
Oo6mas Tpynoemkocts CP: 18

9. YyeOHO-MeTOAHYECKOE O0ecTTeYeHHe JUCIHUTIIHHBI

9.1. Anpec caiiTa Kypca

https://ruz.spbstu.ru/



9.2. PexoMeHnyeMasi TuTEpaTypa

OcHoBHas JuTepaTypa

T'on
Ne ABTOp, Ha3BaHUE, MECTO U3AAHMS, H31ATEJIbCTBO, oA (ToAbl) U3IAHUS HcTounuk
U3,
JIsikoB C.H., Unmatosa W.I1. KBantoBas mexanuka, 2008. URL: http://
1 ) 2008 | 9b CIIoITY
elib.spbstu.ru/d1/2379.pdf
JIeikoB C.H. u np. KBantoBas mexanuka. 3agaun ¢ pemenusamu, 2008.
2 ) 2008 | 9b CII6ITY
URL: http://elib.spbstu.ru/dl/2380.pdf
JdomonHuTeIbHAS JIUTEPATypPa
Ton
Ne | ABTOp, Ha3BaHUe, MeCTO U3JAHHS, U3AATEJBCTBO, IO (rOAbI) U3AAHUS HcTounnk
U3,
Baraxox 10.4., Pynckoit A.U., I'myxos B.B. "Uto Takoe xu3Hbp?"-
noranManue xu3Hn J.penuarepom // XXXIV wenens nayku CIIOITIY.
1 2006 |95 CIIoIlY

2006. duszuko-mexannueckuii pakynprer URL: http://elib.spbstu.ru/dl/
007020.pdf

Pecypcol UnTepHeTa

1. Pecypc no uzydenuro kBaHToBol Mexanuk: https://www.khanacademy.org/science/physics/

quantum-physics
9.3. Texnnueckue cpeacTBa odecrnedeHus AUCHUTNITHHBI

Onepanuonnas cucrema Windows XP (vu Beiie);

[Iporpamma 11 co3aanust U poBeeHUS npe3eHTanuit Microsoft Power Point

10. MaTepuajbHO-TeXHHYECKOE o0ecriedeHue U CIIMIIIMHBI

JlekumoHHas ayquTopusi, OCHAIEHHAs IPE3CHTAIMOHHON

TEXHUKOH (ITPOEKTOP, IKPaH, KOMIIBIOTEP) U COOTBETCTBYIOLIMM MIPOTPAMMHBIM 0OecTieueHHEM

(PowerPoint)




11. Kputepuu olieHMBAHUSA U OLIEHOYHbIE CPEACTBA

11.1. Kputepun oneHUBaHUA

Jns muctumuael «KBaHTOBas MexaHUKa» GOPMOM aTTECTAIMH SBIISETCS 3a4ET C OIICHKOM.
OueHrBaHME KaYeCTBA OCBOCHUS AUCIUIUIMHBI TPOU3BOAUTCS C UCIOIB30BAHUEM PEUTUHTOBOM

CHUCTCMBI.

3aueT Cc OLIEHKOM IIPOBOAUTCS B KOHILIE cemecTpa. Ha 3aueTe oneHuBaroTCs OJyYeHHbIE
TEOPETUUECKHUE U IPAKTUUECKUE 3HAHNUS, UX IPOYHOCTh, Pa3BUTHE TBOPUYECKOI'O MBIILICHHUS,
npuoOpeTeHre HaBBIKOB CaMOCTOSITEIbHOM paboThl, yMEHUE CUHTE3UPOBATh MOJYyYCHHbIE 3HAHUS U

MNPUMCHATH UX.
11.2. OneHo4Hble cpeacTBa

[IpumepHbIe BOIPOCHI K 9K3aMEHY

1. ®opmyna Ilnanka.

2. Teopus hoToHOB DiHIITEHHA.

3. JIuCKpeTHOCTh aTOMHBIX cocTostHUN. Teopust BogopoaonogooHoro aroma o bopy.
4. BonHoBble cBolicTBa yacTull. I'unoresa ne bpoins.

5.0nucanue cOCTOSIHUA C TIOMOUIBbIO BOJTHOBOW (yHKIMU. BonHoBas ¢pynkuus e bpoitns
JUIs1 CBOOOTHOM YaCTHIIBI.

6. CratucTuyueckasi HHTEpIpeTalus BOJTHOBOU (DyHKITHH.

7. YpaBuenue O. lllpeaunrepa.

8. CrauroHapHbIe COCTOSTHUS.

9. II10THOCTH TOKA BEPOSTHOCTH.

10. ComnocraBienue onepaTopoB GU3NYECKUM BEIMYMHAM B KBAHTOBOM MEXaHUKE.
11. [IpuHIUI CyNeprno3UIIMU COCTOSIHUN U TMHEHHOCTh OMEepaTOpOB B KBAHTOBOI
MeXaHUKe.

12. CobcTBeHHBIE (DYHKIMU M COOCTBEHHbIE 3HAYCHHUS OTIEPATOPOB.

13. CamocompsikeHHBIE OnepaTophl. BemecTBeHHOCTh X COOCTBEHHBIX 3HAYCHHIA.
14. OpTOroHaILHOCTH U HOPMHPOBKA COOCTBEHHBIX (DYHKIIMH.

15. Cpennue 3HaueHUs (PU3MUECKUX BEIUUMH.

16.KoMmMyTanust onepatopoB. YCIOBHE COBMECTHOUW ONPEEICHHOCTH (PU3NYECKHIX
BEJIMYUH.

17. Hepasencto I'eitzendepra. CooTHOLIEHHE HEOTPEAETICHHOCTEH.

18. 3MeHeHne BO BpeMEHH CPEHHUX 3HAUCHUH (PU3NYECKUX BETUYMH.
HuddepenurpoBanue onepaTopoB MO BPEeMEHH.

19. 3akoHBI COXpaHEHUS B KBAHTOBOW MEXAHMKE U UX CBSI3b CO CBOMCTBAMHU CUMMETPUU

IIPOCTPAHCTBA U BPEMEHHU.



20.Teopemsbl Dpendecta. [IpuHIHT IPUIUHHOCTH B KBAHTOBON MEXaHUKE.
21.06006menue ypaBHeHus [ 'aMuinbToHa-IKOOM B KBAHTOBOW MEXaHHUKE.

22 IlpenenbHblil NEPEXO] K KJIACCUUECKOW MEXAHHUKE.

23.YacTuna B NOTEHIIMAJIBHOM SIILUKE.

24 JIVHEeWHbII rapMOHUYECKHUI OCIMILIATOP.

25.B3aumoeiicTBME MUKPOYACTHULIBI C IPSIMOYTOJIBHOM OTEHIIUAIBHON CTYIIEHBKOM.
26.11IpoxoskaeHne YacTHIIbI Yepe3 NOTEHIUAIbHbIN Oapbep. TyHHENbHBINA AP EKT.

27. JIBM>KEHHE B LIEHTPAJIbHO-CUMMETPUYHOM IT0JIe. Pa3fenenne nepeMeHHbIX B
ypaBHeHuu lIpénunrepa.

28.CoOcTBeHHbIE (DYHKIIMH U COOCTBEHHBIE 3HAUEHHSI OTIepaTOpa MOMEHTA UMITYJIbCA.
29.Pannansnoe ypaBHenue Lpénunrepa. DHepreTHueckuii CieKTp BOAOPOAONOJ00HOTO
aToMa.

30.PaguanbHblie BOJTHOBBIE (DYHKIIMH CTAIMOHAPHBIX COCTOSIHUN BOJOPOONOI00HOTO
aTOMa M paJualibHas INIOTHOCTb BEPOSATHOCTH.

31.Knaccuduxanus cocTosIHUN B aTOME BOJIOPOJIA.

32.CranuoHapHas TEOpHsI BOZMYIIEHUI HEBBIPOXKIEHHOTO YPOBHH.

33.CranuoHapHas TeOpHs BOSMYLIEHUH ITPU HATMYUU BBIPOXKICHUS.

34. Teopust BO3MYLIEHMS], 3aBUCSIIETO OT BpeMeHU. KBaHTOBBIE IIEPEXO0/IbI 1O BIUSHUEM
BO3MYILIEHHUS, NEPUOANUYECKN 3aBUCSILETO OT BPEMEHH.

35.BepoATHOCTD IEKTPUUECKUX TUIOJIBHBIX IIEPEXO0B IPU B3aUMOAECHCTBUN
3apsHKEHHON YaCTHULBI C AJIEKTPUYECKUM 10JIEM 3JIEKTPOMArHUTHOM BOJIHBI.
36.Koaddunmentsr DWHIITEHHA.

37.11paBuna ot6opa A OpOUTATBFHOTO M MArHUTHOTO KBAHTOBBIX YHCEIL.

38.CnuH sreKkTpoHa. DKCIepuMeHTaIbHbIE (PaKThI.

39. Onepatopsl ctinHa. Matpuns! laynn.

40.ITonHBII MOMEHT KOJIMYECTBA JIBUKEHUS dNIeKTpoHa. CIuH - opOuTansHoe
B3aUMOJICICTBUE.

41. ToHkas CTpyKTypa CIIEKTPOB BOJIOPOJIOTIOT0OHBIX aTOMOB.

42 Hopmanbhblil 3¢ ekt 3eemana.

43. AHomanbHbIl 3¢ ekt 3eemana.

44. ITpyuHUIMI HEPA3INYMMOCTH OJUHAKOBBIX MUKPOUYACTHII.

45.CuMMeTpHyYHbIC M aHTUCUMMETPUYHBIE COCTOSIHUSA. BO30HBI 1 PepMHUOHBI.

46 ITpunuun [aynu.

47 Ilepuoanueckas cuctema snemeHToB .M. Menneneena.

48.Atom renus. Ilapa- u oprorenuii. OOMeHHOE B3auMo/ieiicTBuE.

49 Monexyna Bogopoza. [Ipupoaa koBaJIeHTHOM XMMHUYECKOW CBSA3H.

50.CvH 1 BaJIEHTHOCTD
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12. MeToauyeckne peKOMeHIAIMN 110 OPraHU3aUMU U3YYeHUs] JUCHTUTNIHMHBI

Jlexumu. [Tpu n3ydeHnu npeaMera O4eHb BaXKHO IMOCEIIATh JICKITUU U TI0IPOOHO 3aIiChIBATh
M3JIaraeMblil Ha HUX MaTeprail. ITo 00YCIOBICHO TEM, YTO B YUCOHBIX TIOCOOUIX HE COIAEPIKATCS
JeTanbHbIC MaTeMaTHUECKHE MpeoOpa3oBanus. B mporecce ureHus

JIEKIMI MaTepuall u3jiaraeTcs JoKa3aTeabHo, MOAPOOHO, CO BCEMHU

MMPOMEKYTOYHBIMHU BBIKJIaKaMH. [IpUCyTCTBYIONINI Ha JICKIIUU CTYACHT CTAHOBHUTCS COYYaCTHHUKOM
rporiecca MoJay4YeHUs BCEX OCHOBHBIX (DH3NYECKUX PE3yJIbTaTOB. TONBKO TAKMM CIIOCOOOM, ITOCTHUTAs
IIar 3a I1aroM BeChbMa HeTpPOCThIC BOITPOCHI, MOKHO TTOHATH JIOTHKY AUCITUIUIHHBI U €€ OCHOBHOE
cojepxanue. B mporiecce caMoCcTosATENbHOM padOThl HaJ KypCOM JICKITUNA HEOOXOAMMO YIETUTh
BHHUMaHUE OCHOBHBIM MOHSATHSM, NTEPEYHCICHHBIM B TEPMUHOJIOTMYECKOM MUHUMYME TI0 KaXI0MY

pasacity, 1 HAy9UuTbCA CaMOCTOATCIIbHO BBIBOJAUTDL BCC ITIABHBIC (bOpMy.]'IBI " YpaBHCHUA.

CCMI/IHapBI U IIPAKTUYCCKHUC 3aHATHUA. HO,Z[FOTOBK& K CCMHHAapaM U NPAKTUICCKUM 3aHATUAM
npearojaracTt pa60Ty C KOHCIICKTOM J'ICKI_II/Iﬁ 1 CaMOCTOATCIIBHOC PCUHICHUC 3aa4 U3 JTOMAIIHUX

3aJaHUHN.

KontponpHas paborta. B mporiecce moAroToBKH K KOHTPOJIbHOM paboTe HE0OX0AUMO 00paTUTh
BHHUMaHHE Ha BOIPOCHI, CHOPMYITHPOBAHHBIE B 3aJJaHUSX JJII CAMOCTOSITENIbHOM paboThI, a TaKXKe

IIpOaHAJIM3UPOBATh PCHICHUC TUIIMYHBIX 3a/1a4 Ha IPAKTUYICCKUX 3aHATUAX.

13. AnanTanus pado4yeid nporpamMmmbi A jJun ¢ OB3

AnantipoBaHHas IIporpamMma pa3padatbiBaeTcs MPY HATMYHUH 3asBJICHUS CO CTOPOHBI 00YUaIOMIErocs
(pomuTerneid, 3aKOHHBIX MPEACTaBUTENICH) M MEIUIIMHCKUX MOKa3aHUH (PEKOMEHIAIUSIMH TICHX0JIOT0-
MEIUKO-TIeIarOTHYECKOM KOMUCCHUN). [[71s1 MHBATUIOB aanTupoBaHHas 00pa3oBaTeNIbHAS POrpaMma

paspabaTrbIBaeTCsl B COOTBETCTBUU C MHIWBUIYyalIbHOM MPOTrpaMMOi peaOMIIUTaIiu.
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