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1 ]_Ie.]'ll/l 1 331294 U3YICHUA THCHUILJIMHDbI

1.1 leap AUCUMIJIMHBI

Ilempto Kypca SBISETCA O3HAKOMJICHHE CTYJICHTOB CO CIEeIH(PHICCKUMU
KBaHTOBBIMH CBOHCTBAMH M 3aKOHOMEPHOCTSMH MHUKPOOOBEKTOB, C IPUMCHECHUEM
3aKOHOB KBAaHTOBOUW MEXaHUKH JJIsl aHAIHM3a (U3UUECKUX SIBICHHUMN M IMPOIIECCOB.

1.2 3apauy AMCHUILIHHBI

- (opMHpOBaHHWE OCHOBHBIX TIOHSATHH W TPEACTABICHUN KBAHTOBOM
MEXaHUKHU;

- O3HAaKOMJICHUE CTYJCHTOB C OCHOBHBIMH  METOJAMHM JTOM HAyKH M HX
WCIIOJIb30BAaHUEM [IJISI PEIICHUS Psila KOHKPETHBIX 3a]1a4;

- co3maHue 0a3pl JUISI  U3YYEHHUS TMOCJEIYIOUUMX pa3lieJioB  Kypca
TeopeThuuecKon Gpusuku;

-00Cy’XJIeHUe TIPWIOKEHUN KBAaHTOBOM MEXaHUKH, TMPEICKa3aHHBIX Ha
OCHOBE KBaHTOBBIX CBOWCTB U 3aKOHOMEPHOCTEN MUKPOOOBEKTOB;

- (opMupoBanue y OyAylmux yduTeJell NpeCTaBIICHUS O KBAHTOBOU
TEOPUH KAK

(yHIaMEHTE COBPEMEHHON (PU3MKHU M KaK BaXKHEMILIEW COCTaBHOM YacTu
00I11eY€eI0BEYECKON KYIIbTYPHI.

1.3 Mecro aucnMIIMHbI (MOAYJSA) B CTPYKType o00pa3oBaTebHOM

NPOrpamMMmblI

KBaHTOBass MEXaHMKa SIBISETCS OJHUM W3 IVIABHBIX JOCTHMIKEHUN HAy4dHOU
Mbicin XX Beka. Hapsiny ¢ Teoprell OTHOCUTENBHOCTH OHA COCTaBISIET (PYyHIAMEHT
coBpeMeHHOU (u3uku. OHa omupaeTcss Ha 3HAYUTENBHO 00Jiee CIOXKHBIM, MO
CPaBHEHHMIO C KJIACCUYECKON MEXaHWKOM, MAaTEMATHYECKNW anmnapar.

[Iporpamma Kypca TmpemycMaTpuBaeT u3ydeHue TpEX (U3MYecKu
HKBUBAJICHTHBIX (POPMYJIHPOBOK KBAHTOBOW MEXAaHWUKHU: BOJHOBOM MEXaHUKH
[pénunrepa, maTpuuHoil MexaHuku [eilizeHOepra W BEKTOPHOW KBAaHTOBOM
Mexanuku Jlupaka. Hapsimy ¢ TeopeTHyecKMMHM BONpPOCaMH IporpaMma Kypca
COAEPKUT pazfiesl « IKCIEPUMEHTAIbHBIE OCHOBBI KBAHTOBOW MEXaHUKW». B HEM
OTPa)KAIOTCS BOMPOCHI, 3HAHUE KOTOPBIX HEOOXOAUMO JIJISI JATBHEHIIIETO U3yYCHUS

Kypca.

1.4 TlepeyeHb NIAHMPYEMBIX Pe3yJabTATOB O0y4YeHHS] MO JAWCHUIINHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHUPYEMBIMH Ppe3yJbTAaTAMH OCBOCHUS
0o0pa3oBaTeJIbHOM NMPOrPaMMBbI

[Ipouecc w3ydeHuss AMCLUMIUIMHBI — HampaBieH Ha  (GOpMHUPOBAaHUE
CJIEAYIOIIUX KOMIIETECHIINMN:

OK-3, cnoco6eH nucnoap30BaTh €CTECTBEHHOHAYYHBIE U MATEMAaTUYECKUE
3HAHMS JIJIs1 ODUEHTUPOBAHKS B COBPEMEHHOM MH(OPMAIITMOHHOM MTPOCTPAHCTBE.

Ne | Unnekc Copnepxanue B pesynbrate nzydeHus: yueOHON TUCIUIITUHBI
ILI. | KOMIIET | KOMIETEHIMHU (MK eé 00yyaroImuecs TOHKHBI




CHIU YacTH) 3HATh yMeTh BJIAlETH

1. OK3 — croco0eH 3.1. mecTo Y.1. B.1.

2. HUCIIONb30BATh KBaHTOBOU CaMoCTOsATENEHO Maremaruyec-
eCTECTBCHHOHAYY-Hble | MEXAHUKH Ha npuoOperaTh KOH KyJIbTYpOH,
U MATEMATHUECKHE KapTe HayKH, eé 3HaHUA MO HE00X0IUMOM
e POJIb KaKk KBaHTOBOM JUISL HOHUMAaHUs

byHnaameHTa MEXaHHKe, Y OIHCaHUs
OPUEHTUPOBAHUSA B .
COBPEMEHHOU UCTIONb3YS KBaHTOBO-
COBPEMCHHOM (U3UKH U KaK y4eOHYI0 MEXaHUYECKUX
MH(OPMALHOHHOM COCTAaBHOM YacTU | JIMTEpPATYpy U SABIICHMIA;
NPOCTPAHCTBE 00IIeYenoBeYeck | COBPEMEHHEBIE B.2. meTogamu
O KyJIBTYPBI; UH(QOPMALMOHHBIE | MATEMATHYECKH
3.2. OCHOBHBIE " X
TIOHSATHS, KOMMYHHMKALIMOHH | mpeoOpa3oBaHu
NPUHLMIIBL, WIACH | ble TEXHOJOTHU; i st
U YpaBHEHUS ¥.2. ucnonp30BaTh | MONyYEHHS
KBaHTOBOM 3HAHUS, OCHOBHBIX
MEXaHHKH, 3TAIbl | MOJy4YCHHbIE IPU (busnUecKux
€€ CTaHOBJICHHMS ¥ | M3YYEHHMHU JAHHOIO | pe3yJIbTaToB;
pa3BuUTUS, Kypca, B IpyTUX B.3. HaBbIKamMu
3.3. paszaenax NPUMEHEHUS
MaTeMaTHYECKUH | TEOPETUYECKOU ypaBHECHUS
anmnapat bu3uky; HIpénunrepa
KBaHTOBOM V.3. pemats JUTSL PEIICHUS
MEXaHUKH; 3a7auu IS OCHOBHEIX
3.4. OCHOBHEIE MPOCTHIX KBAaHTOBO- | KBAHTOBBIX
pe3yabTaThl MEXaHUYECKUX 3a7a4.
TOYHO-PEIIAEMBIX | MOJEINEH;
KBAaHTOBBIX 3a7a4, | Y.4.
METO/a TEOPUHU aQHAJTU3UPOBATh
BO3MYLICHUH U (u3UYeCKuil CMBICT
NPaKTUYECKHUE OCHOBHBIX (OPMY!L,
MIPUIOKEHUS YpaBHEHHH U
KBaHTOBOM pe3yIbTaTOB
MEXaHHUKH. KBaHTOBOM
MEXaHHUKH,
IIPUMCHATH
TIPUHIAT
COOTBETCTBHL.

2. CTpyKTYypa u coJepKaHue TACHUTLINHBI

2.1 Pacnpenesenne TPyA0éMKOCTH THCIIUILIHHBI TI0 BUAaM padoT

OOmiast TpyJA0EMKOCTh AMCHUIUIMHBI COCTaBisieT 2 3au.ed. (72 daca), ux
pacnpeneneHue mo BujaaM padoT MpeACTaBIeHO B Tabmutie (01 cmyoenmog ODO).

Bun yueGHol paboThI

Bcero CemecTpsl

9acoB
7 - |- -

AyauTOpHBIE 3aHATHSA (BCEro)

B ToM uucie:

3aHsaTHsS JJCKIIMOHHOI'O THUIIA




3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
NPAaKTUYECKHUE 3aHATH, IPAKTUKYMBI, 1JAOOpaTOpHbIE - - -
paboThl, KOJIJIOKBUYMbI U MHBIE AHAJIOTUYHbIE
3aHSTHUSA)

CamocrosiTesibHas padoTa (Bcero) = = =

B ToM uucie: - - -

- H0O20MOBKA K NeKYUAM | - - -

- HOO20MOBKA K cemunapam . - - -

Yacvl KOHMPOIUPYEeMOU CAMOCMOAMENbHOU Pabomvl - - -

Bun npomexxyTouHoM arTecTanuu (3a4eT, IK3aMeH) 3au. 3au. - - -
OO61mas Tpya0eMKOCTh qac 72 72 - - -
3a4. efl. 2 2 - - -

2.2 CTpyKTYypa IUCHUILIUHBI:

Pacnipenenenne BUaoB y4eOHOM pabOThI M WX TPYAOEMKOCTH IO pa3zeiiam
MUCLIUILINHEL.
Paznensl nucuummivHbl, U3y4yaeMbie B ceMectpe (011 cmyoenmos ODPO)

2.3 Coaep:xanue pa3/iesioB JMCHUIIHHBI:

No KommuectBo yacos
" AynuTtopHas CaMocTtosTenpHas
pasne HaumeHnoBanue pa3aenon
Bcero pabora pabota
a a1 | 03 | Jp
1 2 3 4 5 6 7
DKcIepUMEeHTaIbHbIE OCHOBBI U 23 4 10 - 9
1. MaTeMaTUYECKU anmnapar
KBaHTOBOM MEXaHHKHU
TouHO pemaemMbie KBAHTOBO- 30 8 10 - 12
MEXaHMYECKHE 3aJauu.
2. OnHoMepHOE IBUKEHUE.
JIBu>KeHHE B T0JIE IIEHTPATbHBIX
CHUII
[TpubnmxeHHbIE METO/IBI 28 6 10 - 12
3. KBaHTOBOU ME€XaHUKH. Teopust
BO3MYIIIEHUN
4 CIHH U CUCTEMBI TOXKIECTBEHHBIX 32 10 10 - 12
YaCTHI]
5. HUTOI'O 113 28 40 - 45

2.3.1 3angaTHd JeKIUOHHOI'0 THIIA




HanmenoBanue dopma TeKylIero
Ne Copepxanue paszaena
pazaena KOHTPOJIA
1 2 3 4
DkcnepuMeHTaIbHbIe| BBeienne. MecTo KBaHTOBOW MEXaHHKHU Ha |Y CTHBIN OIIPOC
OCHOBBI M KapTe Hayku. OCHOBHBIE ATallbl
MaTeMaTHYeCKHUI CTaHOBJICHUSI KBAHTOBOW TEOPHUH.
amnmapar kBaHToBoil |KBaHTOBasi TeOpuUs Kak BaXKHEUIIIAst
MEXaHUKHU COCTaBHas 4acTh OOIICYCIOBEUCCKOM

KYJbTYPBI.
OKCepUMEHTAIbHBIE OCHOBBI KBAHTOBOI
MexaHuku. HecoctosTenbHOCTh
KJIaCCUYECKOH (U3UKU NPH 00BACHEHUN
ATOMHBIX SIBJIEHUH (pacnpe/iesieHue 3HEPIun
B CIIEKTPE U3JIyueHHs aOCOIIOTHO YEPHOTO
Tena; MoJens aroma Pesepdopaa u
npobiema ee yCTOHUMBOCTH; JIMHEHYaThIi
XapakTep aTOMHBIX criekTpoB). [TocTynaTsl
bopa 1 ux sKcriepuMEHTAIBHOE
noaTeepkieHue. KBaHToBaHME KpyroBbIX
OpOUT B aTOMe BOI0pO/ia. Y POBHU SHEPTUU
U CIIEKTPAJIbHBIEC CEpUU
BOJIOPOJIONIOA00HOT0 atoMa. TpyaHocTH
teopun bopa. DneMeHTapHas KBaHTOBas
TEopHsl cBeTa U 0O0BSICHEHUE Ha €€ OCHOBE
dorosnexTpudeckoro 3ddekra, apdexra
Komnrona. ['unotesa ne bpoiins o
KOPIIyCKYJISIPHO-BOJIHOBOW IPUPOJIE
MHUKPOYACTHI] U €€ IKCIIEPUMEHTAJIbHbBIE
MOATBEPK/I€HUS (OIBITHI O AUPPAKIINH
JJIEKTPOHOB, HEUTPOHOB, aTOMOB U
MOJIEKYJI).
MareMaTnyeckuii anmnapar KBaHTOBOM
MexaHukH. [loHsTHE 0 BOJTHOBOM (hyHKIIMHU
KBaHTOBO-MEXaHUYECKON CUCTEMBI.
Craructudeckoe TOJIKOBaHUE BOJIH 1€
bpoins. BeposaTHOCTHBIN XapakTep
3aKOHOB KBAHTOBOW MEXaHUKH.
VYpaBuenue Lpénunrepa ans cBOOOAHOM
YaCTUIIBI ¥ YACTHUIIbI BO BHEILIHEM
NOTEHIMaIbHOM noJie. CTaliMoHapHbIe
coctosHus. YpaHenue [lIpénnnrepa s
CTAallMOHAPHBIX COCTOSIHUN. Y paBHEHUE
HENPEPHIBHOCTH B KBAHTOBOW MEXaHUKE.
BekTop MI0THOCTH ITOTOKA BEPOATHOCTH.
[IpuHIMI Cyneprno3uuy COCTOSTHUI
B KBaHTOBOI1 MexaHuKke. M300pakeHue
(bu3NYECKUX BEIMYNH JTUHEHHBIMU
CaMOCONPSKEHHBIMU OIIEPAaTOPaMHU.
OrnepaTopbl KOOPAUHATEI, UMITYJIbCA,
MOMEHTA KOJINYECTBA JIBUKEHUS, SJHEPTUU.
Teopembl 0 COOCTBEHHBIX (DYHKIUSAX U
COOCTBEHHBIX 3HAUEHUX JIMHEHHBIX




CaMOCOTIPSKEHHBIX oriepaTopoB. CpenHue
3Ha4YCHMs (PU3MUECKUX BEIUYUH U
BEPOSITHOCTH MX JIO3BOJICHHBIX 3HAUYCHUM.
CootHouienus: kommyTtaiuu. [lonstue o
MOJIHOM Ha0ope PU3NYECKUX BEITUUHH.
COOTHOIIIEHHE HEOTPEACIICHHOCTEHN ISt
KOOPJMHATHI U UMITyJibca. HepaBeHCTBO
I'eitzenbepra. Kputrka ommmOoUHbBIX
TOJIKOBAaHUM COOTHOIIICHHUI
HeornpeaeneHnocten. Ponb npouecca
M3MEPEHHS B KBAHTOBOM MEXaHUKE.
HuddepennrpoBanue onepaTopoB Mo
BPEMEHHU U 3aKOHBI COXPAaHEHUSI B
KBaHTOBOM MexaHuke. CBI3b 3aKOHOB
COXpaHEHHUs ¢ CHMMETpHUEH TPOCTPAHCTBA U
BPEMECHH.

TouHo perraembie
KBAaHTOBO-
MEXaHUYECKUe
3amaun. OgHOMEpPHOE
JBUKCHHE.
JIBr>keHue B moJie
LEHTPATbHBIX CUIT

B3anMocCBsI3b KBaHTOBOM M KJIIACCUUECKOM
MexaHuku. O000ImeHne ypaBHEHHS
["amunpToHa-SIKO0M B KBAHTOBOM MEXaHHKE.
[IpenenpHbIN MEpEeXo K KIACCUYECKOU
MexaHuke. Teopemsl Dpendecta. [Ipunimn
MPUYMHHOCTU B KBAHTOBOM MEXaHHKE.
OnHOMEpHBIE KBAHTOBO-MEXaHUYECKHE
3a/1auy. 3agavya 0 YaCTHUIIE B OJHOMEPHOM,
a0COTIOTHO HEMPOHUIIAEMOM SIIIHKE.
JInHEelHBI TApMOHUYECKUNA OCLHUILIATOP,
€ro PHEPreTUYECKU CIIEKTP U BOJIHOBBIE
¢bynkunn. BzaumoaeiicTBue MUKpOYaCTULIBI
C NOTEHLIMAIIbHON CTYIIEHBKOM.
Han6apsepHoe paccestaue. [Ipoxoxaenue
YaCTHUIIBI Yepe3 MOTEHIIUAIbHEIN Oapbep
IPSIMOYTOJIBHON M TPOU3BOJILHOM (POPMBL.
TynnenbHbIl 3QPext. Ob1He cBoiicTBa
OJHOMEPHOTO JBMKEHUS MUKPOYACTHUIIBI.
JIBM>KeHUE B LICHTPAJIbHO-CUMMETPUYHBIX
nosisix. [IpoGnema AByX Ten B KBAaHTOBOM
MEXaHMKE U €€ CBEJEHHUE K 3a/1aue O
JIBUKEHUH OJTHOM YacCTHUIBI B IEHTPAIBHO-
CUMMeTpuyecKkoM noisie. UHTerpasbl
nBkeHust. OnepaTopbl MOMEHTA UMITYJIbCA,
UX COOCTBEHHbIE (PYHKIIMU U COOCTBEHHBIE
3HayeHusd. PagnanbHoe ypaBHEHHE
[Ipenunrepa. [loBenenue paguanbHOM
BOJTHOBOM (DYHKITMHM Ha OOJIBIIIUX M MAJIBIX
PacCTOAHUSAX OT LIEHTPA MOJISL.
Bonopononono0HsIii aToM (3HEpreTHYecKne
YPOBHU U CTPYKTYpa BOJTHOBBIX (DYHKIIUH
JIUCKPETHOTO CHEKTPA; «CITyHdaTHOE
BBIPOXKJICHUE; PaJiMalIbHAS U YTIIOBas
MIJIOTHOCTH AJICKTPOHHOTO 00J1aKa;
CIEKTPOCKOMUYecKas Kiaccuukaus
COCTOSTHHI; KDYTOBBIE TOKH B aTOME U

YcTHBI onpoc




MarHUTHBII MOMEHT OpOUTAIEHOTO
JBIKEHUS 3NIeKTpoHa). KBaHTOBaHUe
SHEPTUH BpalleHus (IPOCTPAHCTBEHHBIN
potatop). Mozesib ONTUYECKOTO AJIEKTPOHA
IIJISI aTOMOB IIEJIOYHBIX METAJIOB.

[Tpubnmxennsle
METO/Ibl KBAaHTOBOM
MexaHuku. Teopus
BO3MYIICHU

Teopus Bo3myuienui. [lonstue o
Pa3IMYHBIX MPEACTABICHUSIX COCTOSHUSA
KBAaHTOBO-MEXaHUYECKOW CUCTEMBI.
Matpu4HOe IpeACTaBICHUE OIIEPaTOPOB.
VYpasuenue llpeaunrepa B MaTpuyHOM
dopme. [loctaHoBKa 337124, peIaeMbIX
METOJaMH TEOpUU Bo3MyLIeHus1. Teopus
CTallMOHAPHOTO BO3MYIICHUS ITPU
OTCYTCTBUM M HAIMYUU BBIPOKIACHUS. CHUITbI
Ban-nep-Baanbsca. M3oTonuueckuii ciBUT
YPOBHEW BOJIOPOJIOTIOIOOHOTO aTOMA.

TCOpI/IH BbIHYKACHHBIX KBAHTOBBIX
epexoa0B.

DJIEMEHTHI TEOPUU U3ITYUCHUSI.
BeposiTHOCTh BBIHYKJIEHHBIX
AIIEKTPOIUIIONIBHBIX TIEPEXOJIOB.
KoaddurmenTsr DUHIITEHHA IS
WHYIIUPOBAHHBIX M CIIOHTAHHBIX
nepexo10B. COOTHOIIIEHUE
HEONPEIEeNIEHHOCTH JJI YHEPTUH U
BpeMeHU. IHTEeHCUBHOCTD U €CTECTBEHHAs
HIMpPHUHA CIEKTpalbHbIX JIMHUM. [IpaBuna
oTOOpa AJIS AIEKTPUIECKOTO TUTOIBLHOTO
M3IIy4eHUS! OCHMIIISATOPA U ONTHYECKOTO
AIIEKTPOHA B aTOMAX.

YeTHBIN onpoc

COuH ¥ CUCTEMBI
TOXKIECTBEHHBIX
YaCTHIL

[TpuHIUIT TOXXIECTBEHHOCTH OJMHAKOBBIX
MUKpoyacTull. OnepaTrop nepecTaHoOBKU
yacTull. CHMMETPUYHBIE U aCHMMETPHUYHbBIE
cocTosHus. bo3oHb! U pepmuonsl. [IpuHmn
[Taymu. [TpubnwxenHas Teopusi atoma
renusi. CHHIJIETHBIC U TPUILIETHBIE YPOBHU
(opTo- u maparenuii). OoMeHHOE
B3auMojieiicTBue. MHOT03JIEKTPOHHBIE
atoMel. [TonsaTre o meTone
CaMOCOTJIaCOBAaHHOTO TOJISA; MPaBUJIa
CJIO’K€HUSI MOMEHTOB; TUITBI CBSI3€H
AJIEKTPOHOB B aTOMax.
CrnexTpockonuueckas KiacCupuKanus
cocrosiuil. [lepnoanyeckas cucrema
sanemenTtoB J[. 1. Menzaeneena. 3amoaHeHne
o0oJsiouek B aromax. MoJsiekyiia BoJopoia u

YeTHBIN onpoc




MPUPOJA XUMUYECKUX CHIL.
3akmoueHue. ['paHuLbl TPUMEHUMOCTH
HEPEJSITUBUCTCKONW KBAHTOBOM MEXaHUKHU.
dopmanibHasg cXxeMa KBAaHTOBOM MEXaHHKH.
HekoTtopsle KOHLIENTyaabHbIE BOPOCHI
KBaHTOBOW MEXaHUKHU.

2.3.2 3aHATHS CEMUHAPCKOIr0 THIIA

HaunmenoBanue
pazzaena

TeMarnka NpakTUYECKUX 3aHITUI
(ceMuHapoB)

dopma TeKyLIero
KOHTPOJIA

2

3

4

DKCIepUMEHTaIbHbIE
OCHOBBI U
MaTeMaTUYECKUI
anmnapat KBaHTOBOM
MEXaHHUKHU

Ne 3anstue 1. 3arpynHeHus KiacCUuecKoOn
(hbU3UKH B OOBSICHEHUH CBONCTB
AJIEKTPOMAarHUTHOTO U3JIy4YEHUs U
MHKPOOOBEKTOB.

1.ITpo6nema nznyuenuss AUT.
HeB03MOXHOCTb 00BSICHEHNUS 3aKOHOB
dotorddekra Ha OCHOBE IEKTPOTUHAMUKI
Makcseiuia.

2.Mopenp ynpyro-cBs3aHHOI'O 3JIEKTPOHA U
€€ 3aTpyIHCHUS.

3. Juckyccust bopa u DifniuTeiiHa o
(GyHIaMEeHTaJIbHOM IPUHIIMIIE KBAHTOBOM
MEXaHHUKH (COOTHOIIEHUE
HEOIpeIeJIEHHOCTEH [l SHEPTUU U
BPEMEHH).

3aHartue 2. BOTHOBBIE MAKETHI.
CooTHoI1IeHNE HEOTIPEIETICHHOCTEH.
1.BonnoBo# naket. @a3zoBas v rpynnoBast
CKOPOCTH BOJIH e bpos.
2.CoOTHOILIEHUS HEOIIPEIETIEHHOCTEM.
3.Bpems pacnipiBaHMsI BOJTHOBOT'O ITAKETA.
3anste 3. Co6cTBEHHbIE PYHKLIUU U
COOCTBEHHBIE 3HAYEHUS ONIEPATOPOB.
1.CobcTBeHHbIE (PYHKIIUN U COOCTBEHHBIE
3HAYEHUS ONEepPaToOpOB UMITYJIbCA, IPOEKIIUU
MOMEHTA HMITyJIbCA U €T0 KBaJpara.
2.HopmupoBka BOJTHOBBIX (DYHKIIHI B
CJIly4ae HENPEPBIBHOTO CIIEKTpa
COOCTBEHHBIX 3HAaYEHU.

3anstue 4. KommyraTopsl.
KoMMyTanroHHble COOTHOILIEHUS ISt
KOOpJAWHAT U UMITYJIbCOB, IPOEKIIUI
MOMEHTAa KOJIMYECTBa JABM)KCHHUS.

KommokBuym.

KonTponbhas
pabora Nel
MaremaTnyeckui
arrapar KBaHTOBOM
MEXaHUKH.
CooTHoteHus
KOMMYTalUH

TouHo perraembie
KBAHTOBO-
MeXaHUUECKHE
3amaun. OgHOMEpHOE
JIBIDKEHUE.

3anarue 6. JIMHEMHbIN rapMOHNYECKUI
OCLUJIIATOP.

1.Bbruncienue sHepruy HyJIeBBIX
KoJeOaHui Ha OCHOBE HEPABEHCTBA
Ieiizenbepra.

Konnoksuym.




JIBu>keHuUeE B moJie
LHEHTPAIbHBIX CUJI

2.Bbruncrienue aMIuIuTy 1 BEpOSITHOCTEH C
MTOMOMUIBIO YCIIOBHSI HOPMUPOBKHU BOJTHOBBIX
(byHKIHHA.

3.IIpaBuna or6opa ans JITO.

3anstue 7. Oneparopbl MOMEHTA
KOJIMYECTBA JIBIKEHUS B chepruecKoit
cHCTeME KOOPIHMHAT.

1.0mnepatopbl MOMEHTa UMITYJIbCA U €T0
MPOEKINii B chepuyecKoil cucteme
KOOpJMHAT.

2.0nepaTopsl MOBBIICHHUS U TTOHIKEHUS
MOMEHTa UMITYJIbCA..

3ansarue 8. [[BMkeHuEe MUKPOUYACTHUIIBI B
I10JI€ IEHTPAIbHBIX CHJI (2 Yac.)
HccnenoBanue paguanbHON INIOTHOCTH
BEPOSITHOCTH B BOJIOPOJONOA00OHOM aTOME.

[TpuGimxeHHbIC
METOJILI KBAHTOBOM
MexaHuku. Teopus
BO3MYUIEHUI

3ansatus 3, 4. KBaHTOBBIE NTEpeXO/bl B
YCJIOBHSIX HECTAIIMOHAPHOTO BO3MYIIICHUSI.
1.BeposiTHOCTb KBAaHTOBBIX MEPEXOOB MO/
BIIMSIHHEM TEPUOUIECKOTO BO3MYIIICHUSI.
DJIEKTPUYECKUE AUTOJIbHBIE MIEPEXO/IbI.
2.1IpaBuna orbopa st OpOUTATHLHOTO U
MarHMTHOTO KBaHTOBBIX YHCEII.
3.Beruuciienue ko3 unreHTon
OHHIITEHHA.

4.EcTtecTBeHHAs IIMPUHA SHEPTETUUECKOTO
YPOBHSL.

5. Ynpyroe paccesHue 4acTHUIl B IEPBOM
MPUOIMHKEHUN TEOPUHU BO3MYIIICHHIA.
3ansatue 5. BzauMmoeiicTBie KBAaHTOBOM
CUCTEMBI C 3JIEKTPOMArHUTHBIM MOJIEM
(KOMIBIOTEPHBIIN SKCTIEPUMEHT)
1./IByxypoBHEBasl cucTema B 0JIe
3JIEKTPOMArHUTHOM BOJIHBI.

2.Ilepexoabl B JUCKPETHOM CIEKTPE.
3.KBaHTOBBIE MIEPEXO/IBI U3 IUCKPETHOTO
CHEKTPa B KOHTUHYYM.

Konnoksuym

CIH M CUCTEMEI
TOXKIECTBEHHBIX
YaCTHUII

3ansTtue 6. CuH 3J€KTpoHa
1.IlepecTraHOBOYHBIE COOTHOIIEHUS VIS
OIIepaTOpOB CIIHHA.

2. Marpuus [Taymm.

3.0nepaTopsl MOBBIICHAS U TIOHKEHUS
MIPOEKIIMH CIIUHA.

3ansTre 7. ATOM renus.

1. IlpumeHeHue TEOPUH BO3MYIIEHUH
JIByXKpPaTHO BBIPOKJIEHHOTO YPOBHSI AJIs
OTpesieNIeHUs] SHEPreTHUYECKOro CIeKTpa
JBYXJIEKTPOHHON CUCTEMBI.
2.O0MEHHBII ¥ KYJIOHOBCKHI MHTETPAITBI.
3.0mnpeneneHue BUa TPUILIIETHBIX U
CUHTJIETHBIX BOJHOBBIX (DYHKLIHH.

4. OpTo- 1 aparenaui.

Komnnoksuym.

KonTponbHas
pabota No2:
OIIpesieNICHUE
OCHOBHBIX TEPMOB
JUTSl IEPEXOIHBIX U
PEeAKO3EMENIbHBIX
AJIEMEHTOB




3anstue 8. Monekyna Bogopozaa
1.Pacuer sHEepreTH4ecKoro CueKkTpa
MOJIEKYJIbI Botopoza. HTerpaisl
00OMEHHOT0 U KYJIOHOBCKOTO
B3aUMOJICVCTBHUSI, HHTErpaJl
HEOPTOrOHAJIBHOCTH.

2.0mnpeneneHue BUAa BOJTHOBBIX (DYHKIIMH C
Y4E€TOM UX CBOMCTB CUMMETPHHU.
3.YcraHoBieHue KpuTepusi 00pa3zoBaHus
MOJIEKYJIBI BOJOPO/1a U TOMEOIOJISIPHON
XUMHYECKOMU CBSI3H.

3ansatus 9, 10. MHOTO3J€KTPOHHbBIE
CUCTEMBI

1. Boruricnenue opoUTaabHOro, CHMHOBOTO U
IIOJIHOT'O MOMEHTA KOJINYECTBA JBUKECHUS
MHOT'03JIEKTPOHHBIX aTOMOB.
2.0mnpeneneHnue OCHOBHBIX TEPMOB
MHOT'03JIEKTPOHHBIX aTOMOB C YYETOM
IpaBui XyHAA.

3.Boruncnenue 3¢ (hekTHBHOTO Yncia
MarHeToHoB bopa.

2.4

2.3.3 JlaGopaTopHble 3aHATHUSA

He npedycmompenut

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX PadoT (IPOEKTOB)

He npedycmompeno

Ilepeyenn Y4eOHO-MeTOAUYeCKOr0 obecrieueHust IS

CaAaMOCTOSITEILHOM PadoThHI 00y4AKOLIUXCA MO JUCHUIINHE (MOTYJIIO)

[Tepedenn yueOHO-METOAUIECKOTO 00€CIICUeHUs TUCITUTIITUHBI 110

HEIE METOJBI
KBaHTOBOU

HanmenoBanue o
Ne BBINOJIHEHUIO CAMOCTOSITEIbHON paboThI
pasznena
1 2 3

9. 1.Okcniepumen- |1.CamocTosiTenbHas padora Nel
TabHbIe OCHOBHBI |«Hacneane kinaccuueckoil MEXaHUKH M KJTaCCUYECKON
U IEKTPOJUHAMUKI
matemaTrueckuii |2.CamocTosTenbHas padota Ne 2 « DkcriepuMeHTanbHbIe OCHOBBI
anmapar KBAHTOBON MEXaHUKI.

KBaHTOBOM 3.CamocrostenbHas pabora Ne 3 «MaremaTuueckuii annapat
MEXaHUKH KBAaHTOBOW MEXaHHKH.

10.  |2.TouHo- 1. CamocrostensHast padbota Ne 4 «OHOMEPHOE ABHIKEHHEY.
pelaeMble 2. CamocrosrensHast pabota Ne 5 «/IBrkeHne 31eKTpoHa B
KBaHTOBO- LEHTPAIbHO-CUMMETPUYHOM TI0JI€ B aTOME»

MeXaHUYEeCKue
3aa4n
11.  |3.IIpubmmxen- |CamocrosrensHas padota Ne 6 «[IpuMeHeHue cTalmOHAPHOU |

HECTAIMOHAPHON TEOPUU BO3MYILICHUI»




MEXaHUKH.
Teopus
BO3MYIICHUH
12.  |4.Coun u CamocrosarenbHas padora Ne 7 «9¢ddexTsl, 00ycroBIeHHbIE CITUHOM
CHCTEMBI AIIEKTPOHA

TOXJIECTBEHHBIX
YACTHUI]

3. O6pa3zoBare/ibHbIE TEXHOJIOTUH

B cootBercTBUM ¢ TpeboBanusmu OI'OC npu peanu3anuu pa3TudHbIX BHIOB
ydueOHOW paboTel B Tpolecce H3ydeHus: aucHUIUIMHBl «Wctopust usukm»
peIyCMaTPUBAETCS HCIOIb30BAaHUE B YUEOHOM IMPOIECCE CIEAYIOMNUX aKTUBHBIX
Y UHTEPAKTUBHBIX (HOPM MPOBEICHUS 3aHATHIL:

® JICKIINH;

® [10/IFOTOBKA IMMCbMEHHBIX pedepaToB IO TEMaM Kypca;

Temoli pedepara nomkKkHa OBITH HCTOPUS OTKPBITUS KOHKPETHOTO

(pU3HUECKOro 3aKOHA WJIM Pa3BUTHE MPEACTABICHUN O NPHUPOAE KOHKPETHOIO
asienust. Kpome Toro, Temoii peepara MOKET CIIyKUTh Hay4dHas AeSTEIbHOCTb
B 00J1acTH (DU3UKU OTAEIIbHBIX YUEHBIX U HAYYHBIX LIKOJI.

4. OueHoYHbIe CPeACTBA [UIS TEKYIIero KOHTPOJIS YCIeBAeMOCTH W
MPOMEKYTOYHOM aTTeCTALMHA
4.1 ®oHJ OLEHOYHBIX CPEACTB ISl POBeIeHUs] TeKYIeil aTTecTaluu

Bonpochl KOJLIOKBUYMOB

Komnokuym ~ Ne 1. OSKCIIEPUMEHTAJIBHBIE ~OCHOBBI U
MATEMATHUYECKHNI ATITAPAT KBAHTOBOU MEXAHUKH

1. ®opmymna [Inanka.

2. Teopust poToHOB DUHIIITEIHA.

3. JIUCKpEeTHOCTh aTOMHBIX COCTOSIHHM. Teopust Bo1opo01moj00HOr0 aToMa
o bopy.

4. BonHoBble cBoMcTBa yactuil. [ unoresa e bpoins.

5.0mnucaHue COCTOSHMS C TIOMOINBIO BOJHOBOW ¢yHKIMU. BomHoBas
bynkuus ne bpoitns 1uist cBOOOAHON YaCTHIIBI.

6. Craructuueckas UHTEpIIpETAIUs BOJHOBOM (yHKIIUU.

7. Ypasuenue 3. llIpenunrepa.

8. CtaroHapHbIe COCTOSTHUSI.

9. [I10THOCTH TOKA BEPOSTHOCTH.

10. Comocrapienue onepaTopoB (PU3NYECKUM BEJIIMUMHAM B KBAaHTOBOM
MEXaHUKe.

11. IlpuHuun cynepno3uiuu COCTOSSHUM M JIMHEHMHOCTH OMEpaToOpoB B
KBAaHTOBOM MEXAHUKE.

12. CobcTBeHHBIE (DYHKIIMN U COOCTBEHHBIC 3HAUCHHSI OTIEPaTOPOB.

13. CamocornpsiKeHHbIe onepaTopbl. BenecTBeHHOCTh UX COOCTBEHHBIX
3HAYECHUM.

14. OpTOrOoHaTBFHOCTH U HOPMHPOBKA COOCTBEHHBIX (DYHKITHIA.

15. Cpennuie 3HaUCHHS PUBNUECKUX BEITUUHH.




16. Kommyramusi omeparopoB. YCJIOBHE COBMECTHOM OIpPEAeIeHHOCTH
(bU3NYECKUX BEJIIUYUH.

17. Hepasenctso ['eiizenOepra. CoOTHOIIEHUE HEOTPEIEICHHOCTEH.

18. V3MeHeHue BO BpEMEHU CPEJIHMX 3HAUYCHUN (PU3NYECKUX BEIUYMH.
HuddepenurpoBanne onepaTopoB M0 BPEMEHH.

19. 3akoHbI coXpaHEHUsI B KBAHTOBOM MEXaHUKE M UX CBSI3b CO CBOMCTBaMU
CUMMETPHUH MPOCTPAHCTBA U BPEMEHH.

20.Teopemsl Dpendecra. [I[puHIHAT TPUIMHHOCTHA B KBAHTOBOW MEXaHUKE.

21.06006menue ypaBHeHus [ 'aMuiibToHa- IKOOM B KBAHTOBOW MEXaHUKE.

22.ITpenenbHbli NEPEXo/ K KIIACCUYECKON MEXaHUKE.

Kommokeuym Ne 2. TOYHO PEIIAEMBIE 3AJIAYM KBAHTOBOM
MEXAHWUKH: OJHOMEPHOE JABVWXXEHWE. JABIDKEHHWE B IIOJIE
HEHTPAJIBHBIX CHUJL.

l.Yactuia B HOTEHIIMATIBHOM SIILIUKE.

2.JIMHENHBIN TapMOHUYECKUN OCITUILIATOP.

3.B3anmonencTBUE MHMKPOYACTULBI C IPSMOYIOJIBHOW IOTEHUMAIBHOU
CTYIICHBKOU.

4. 1IpoxokJIeHnEe YacTUIIbl Yyepe3 MOTeHUUANbHbIN Oapbhep. TyHHENbHBIN
addekr.

5./[BMkeHNE B IEHTPAIIBHO-CUMMETPUYHOM M0J€. Pa3nenenue nepemMeHHbIX
B ypaBHeHud llIpénunrepa.

6.CoOcTBeHHbIE (PYHKIMU M COOCTBEHHBIE 3HAUEHUS OllepaTopa MOMEHTA
MMITYJIbCA.

7.PagnansHoe  ypaBHeHue IlpénuHrepa. DOHEPreTUYECKUM  CHEKTP
BOJIOPOJIONIOI00HOTO aToMa.

8.PamuanbHble  BOJIHOBBIE ~ (PYHKIIMM  CTAllMOHAPHBIX  COCTOSIHUI
BOJOPOIONO00HOT0 aTOMa U pajiiaibHask INIOTHOCTh BEPOSATHOCTH.

9.Knaccudukarus cOCTOSHUN B aTOME BOJIOPO/IA.

Komnoksuym Ne 3. TEOPUSI BO3MVYIIIEHWI

l.CranmnoHnapHast TeOpusi BO3MYLIEHUW HEBBIPOKIEHHOTO YPOBHSI.

2.CranmoHapHas TEOpHs BO3MYILEHUI ITPU HAIMYUU BBIPOXKICHHUS.

3. Teopust Bo3MyIIEHNUSI, 3aBUCSIIETO OT BpeMEHU. KBaHTOBBIE NEPEXOIBIITON
BIIMSTHUEM BO3MYIICHUS, IEPUOANYECKH 3aBUCSIIETO OT BPEMEHH.

4.BeposATHOCTD JIEKTPUYECKUX JUITIOJIbHBIX IIEPEX0I0B pu
B3aMMOJCUCTBUM  3apsDKEHHOM  4YacTHLBI € DJIEKTPUYECKUM  IOJIEM
AJIEKTPOMArHUTHOM BOJIHBI.

5.Koadduninents JUHIITEHHA.

6.[IpaBuiia orOopa uist OpOUTATILHOTO U MArHUTHOTO KBAHTOBBIX YHCEIL.

Komnoksuym Ne 4. CTIMH U CUCTEMBI TOXJAECTBEHHBIX YACTHUI]

1.CnuH 35eKTpoHa. DKCIepUMEHTaIbHbIE (DAKTHI.

2. Oneparopsl cnuHa. Matpuuel [laynm.

3. IIonHBII MOMEHT KOJMYECTBA JBHMXKCHHUS DJIJIEKTPOHA. CouH -
opOUTAIbHOE B3aUMOJICHCTBHE.




4. ToHKast CTPYKTypa CIEKTPOB BOJAOPOAOINOI00HBIX aTOMOB.
5.HopMmanbhnslii 3pdekT 3eemana.

6. AHomManpHBIHA YD dekT 3eemana.

7. [IpyHIUT HEPA3TMUYUMOCTH OJIMHAKOBBIX MUKPOUYACTHII.
8.CuMMeTpuYHbIC 1 AaHTUCUMMETPUIHBIC COCTOSIHUS. b030HBI 1 (PepMUOHBI.
9.1Tpunnun ITaynu.

10.ITepnonnueckas cucrema snemenToB .M. Menaeneesa.

11.Atom renus. [1apa- u oprorenuit. OOMEHHOE B3aUMOJIEUCTBHE.
12.Monekyna Bogopoaa. IIpuposa KOBaJ€HTHON XMMUYECKOW CBSI3H.
13.CnivH 1 BaJIGHTHOCTb.

IIpumepHbIii BApHAHT KOHTPOJIbHOM padoThI

1. JluHelHBI TapMOHHUYECKUH OCIMILISTOP C 3apsioM € IMOMEIIEH B OJHOPOJIHOE
AIIEKTPUUYECKOE I10JIE HANPSHKEHHOCTHIO € , HAIPaBJICHHOE BJIOJIb OCH KojeOaHuii. PaccmarpuBast
JIENCTBUE AJIEKTPUUYECKOTO MOJISI KAaK BO3MYIIIEHHUE, HAUTH MOMPABKH IIEPBOTO U BTOPOTO MOPsIIKA
K SHEpruu OocHWLIATOpa. B ueM 3akitouaeTcsi BIMSHHME HAJOXKEHHOIO AJIEKTPUYECKOro Moiisd?
[Tokaxkute, YTO BHENIIHEE OJJICKTPUUYECKOE TI0JIE MOXKET «IOJABUTh» HYJIEBbIE KOJIeOaHMs
ocrmuiaTropa. [Ipu kakoM mose 310 Bo3MokHO? (cM., Hamp., [amunkuit B.M., KapnakoB b.M.,
Koran B.U. 3agaun o kBaHTOBO# Mexanuke, Ne 8.3).

2. Haiitm monpaBKH MEpBOrO MOPSAAKAa K YPOBHSAM DHEPTUU U BOJHOBBIM (DYHKIHSIM
AIIEKTPOHA, JABMXKYLIETOCsl B CPEepUUECKU-CUMMETPUYHOM I10JI€, B NMPUCYTCTBUU OAHOPOJHOTO
MAarHuTHOTO MOJIs, HAIPABIEHHOIO BJOJIb OCH Z. YUYE€CTbh, YTO HEBO3MYLIEHHBIMH BOJHOBBIMHU

q)yHKI_[I/IHMI/I SIBJISIIOTCSI COOCTBEHHBIE (1)YHKI_[I/II/I orneparopa NpoeKIu MOMCHTA NUMITYJIbCa K 2

3. HpI/I paccMOTpCHUN BO)IOpO,Z[OHOI[O6HBIX aTOMOB OOBIYHO CUHUTACTCs, YTO DJICKTPOH
HaxXoAUTCA B KYJIOHOBCKOM IIOJIC€ aTOMHOI'O sApa. HpI/I O9TOM HC YUUTBIBACTCA OTIIMYUC IIOJIA OT
KYJIOHOBCKOT'O B o0J1acTu camoro sapa. Haiitu MOIIPaBKYy IEPBOIr'o MopAaaKka K OCHOBHOMY YPOBHIO
SHEPTrHuu, O6y0JIOBJ'I€HHyI-O KOHCYHBIMHU pa3dMEpaMH sJipa, CHHUTad SAAPO PaBHOMCPHO

3apsUKEHHBIM ITAPUKOM paguyca I, ~1072cu . Paauyc mepBoit 6opoBckoit opouter a~1078 cu.

B kxauecTtBe oneparopa BOSMYIICHUA IPUHATH

L3 e

V\A/:i r, LZ 2r02J+ , r<r,
—
10, r>r,
ZS - 1
BonHoBass  ¢GyHKIMS OCHOBHOTO  COCTOSIHUS Y, =25¢€° fan - Ouennre

E®

OTHOCHTEJIbHBIN CIBUT OCHOBHOT'O YPOBHS SHEPTUH @ 1pH Z ~ 100.

4.2 ®oHA OLEHOYHBIX CPEIACTB /Jisi NPOBeJIeHHUSA NPOMEKYTOYHOM
arrecTaumu



IIpumepHbIe BONPOCHI K 3a4eTy
1. ®opmyna [1nanka.



2. Teopust poToHOB DiHILITEITHA.

3. JIMCKpeTHOCTh aTOMHBIX COCTOSIHUM. Teopust Bo1opo0noj00HOro aTomMa
o bopy.

4. BonHoBskle cBoiicTBa yactuil. [ unoresa e bpoiins.

5.0mnmcanue COCTOSHHSI C TIOMOINBIO BOJHOBOW ¢yHKIMU. BoiHOBas
bynxus ne bpoiins 1 cB0OOIHOM YaCTHIIBI.

6. CrarucTrueckasi HHTEpIIpETAIUs BOJTHOBON (yHKITHU.

7. YpaBuenue 3. llIpenunrepa.

8. CtaroHapHbIe COCTOSTHUSI.

9. [110THOCTH TOKA BEPOSATHOCTH.

10. Comnocrapienue ornepaTopoB (PU3NYECKUM BEIMYMHAM B KBAHTOBOM
MEXaHUKe.

11. IlpuHuun Cyneprno3uiMu COCTOSHUN U JIMHEHMHOCTH OMEpaToOpoB B
KBAHTOBOM MEXAHUKE.

12. CobcTBeHHBIE (DYHKIIMU U COOCTBEHHBIE 3HAUCHHSI OTIEPaTOPOB.

13. CamocomnpsikeHHBIE OmepaTopbl. BemecTBeHHOCTh UX COOCTBEHHBIX
3HAYCHUM.

14. OpTOroHanbHOCTh U HOPMUPOBKA COOCTBEHHBIX (DYHKITHI.

15. Cpennue 3HaUeHUS PUINYECKUX BEITUUHH.

16.KommyTarusi omepaTtopoB. YCJIOBHE COBMECTHOM ONpPEIEICHHOCTH
(bU3NMYECKUX BEIIUYHUH.

17. HepasenctBo ['eitzen6epra. CooTHOIIEHUE HEOTIPEACICHHOCTEH.

18. V3MeHeHHe BO BpEMEHU CpPeAHUX 3HAYCHHUI (PU3MUECKUX BEIMYHUH.
HMuddepenurpoBanue oneparopoB M0 BPEMEHHU.

19. 3akoHbI coOXpaHEeHUsI B KBAHTOBOW MEXaHUKE M WX CBSI3b CO CBOMCTBAMHU
CUMMETPHUH MPOCTPAHCTBA U BPEMEHH.

20.Teopembl Dpendecra. [I[puHIMI MPUIMHHOCTHA B KBAHTOBOW MEXaHUKE.

21.06006meHue ypaBHeHHs ['amMunbToHA-AKOOM B KBAHTOBOM MEXaHUKE.

22 IlpenenbHblid IEPEX0] K KJIIACCHUYECKON MEXaHUKE.

23.YacTtuna B mOTEHIUAJIHLHOM SIIHUKE.

24. JInHEeWHbINM TApMOHUYECKUN OCUUILIIATOP.

25.B3anMoAeiCTBUE MUKPOYACTULBI C MPSIMOYTOJBbHOM IMOTEHIMAIBHOU
CTYIICHBKOM.

26.[IpoxoxaeHre 4acTHUIIbI Yepe3 MOTCHIIMAIbHBIN Oapbep. TyHHENbHbIN
adekr.

27.J]IB>keHME B UEHTPAIBHO-CUMMETPUYHOM  Tmone.  Pasnenenue
nepeMeHHbIX B ypaBHeHuu Ipénunrepa.

28.CoOcTBeHHbIE (PYHKITUHM W COOCTBEHHBIC 3HAYEHHUS OMepaTopa MOMEHTa
UMITYJIbCA.

29.PagnanbHoe  ypaBHenue IlpénuHrepa. OHEPreTHUECKUN  CIIEKTP
BOJIOPOJIOTI0I00HOTO aToMa.

30.PaguanpHble  BOJIHOBBIE ~ (PYHKIMM  CTAllMOHAPHBIX  COCTOSIHUI
BOJOPOJIONO00HOT0 aTOMa U pajinaibHasi INIOTHOCTh BEPOATHOCTH.

31.Knaccudukaims COCTOSIHUN B aTOME BOJ0OPO/Ia.

32.CranuoHapHasi TeOpHs BO3MYIIIEHUN HEBBIPOXKICHHOTO YPOBHSI.



33.CranmoHapHass Teopus BO3MYUIEHUMH TIpU HAJIWYUU  BBIPOXKICHHUS.

34. Teopus BO3MYILEHHUS, 3aBUCALIETO OT BpeMeHU. KBaHTOBbIE MEpeXoibl
NOJ1 BJIIMSIHUEM BO3MYILEHHUS, IEPUOINYECKH 3aBUCALIETO OT BPEMEHHU.

35. BeposiTHOCTH AIEKTPUUECKUX JTUTIOJIbHBIX NepexoI0B npu
B3aUMOJICUCTBUM  3apsOKEHHOM  YacTHIbl € DJIGKTPUYECKUM  TOJIEM
AJIIEKTPOMATHUTHOMN BOJIHBI.

36. KoappurmenTst DitHireriHa.

37.11paBuna orOopa 1151 OpOUTAIIBHOIO U MAarHUTHOTO KBAHTOBBIX YUCEN.

38.CriuH 351eKTpoHa. DKCIIEPUMEHTAIBHBIE (DaKThI.

39. Onepatopsl ciuna. Matpuiisl [Taynu.

40.ITonmHBIA MOMEHT KOJIMYECTBA ABMKEHUS d1eKTpoHa. CITUH - OpOUTAIbEHOE
B3aMMOJICHCTBHE.

41. ToHKas CTPYKTypa CIEKTPOB BOJOPOAONOAOOHBIX aTOMOB.

42 .Hopmanbhblii 3gdekT 3eemana.

43. AnomanwHbii 2d ekt 3eemana.

44. ITpuHUMI HEPA3TUYUMOCTH OJAMHAKOBBIX MUKPOYACTHULI.

45.CUMMETpUYHbIE M aHTUCUMMETPUYHBIE COCTOSIHHUSL. bo3oHBI U
bepMUOHBL.

46.1Tpunnun [Maymnm.

47 Ilepuoaunueckas cuctema aementoB [I.M. Menneneesa.

48.Atom renus. [1apa- u oprorenuit. OOMeHHOE B3aMMOICHCTBHE.

49 .Monexkyina Bonopoza. [Ipuposa KOBalEeHTHOM XUMHUYECKOU CBSI3H.

50.CriuH ¥ BaJICHTHOCTb.

5. IlepeyeHb OCHOBHOM W JONOJHHUTEJIbHOH Y4eOHOU JIUTEPATYPBHI,
He00X0AUMOI1 111 OCBOCHUS IUCIHUILIMHBI (MOIYJIA)

5.1 OcHoBHasi JinTeparypa:

1. Jemuposuu .- CII06..: Jlans, 2020.

2. bapanosckuii B.I1. KBantoBas MexaHuka v KBAHTOBasE XHMHMSL:
yue0.mocobue s By3os/B.U.bapanosckuii. - M.: Axanemus, 2021,

3. Bapcyko O.A. OcHoBbl aTomHOM (huszuku / O.A. bapcykos, M.A.
EnbsmeBud. — M.: Hayunsriit mup, 2020.

5.2 JlonoJiHUTEIbHAS JTUTEPATYpPA:

4. JTannay JI.JI. Kypc Teopetnueckoit puzuku. Tom I11. KBanToBas
MexaHUKa (HEPEIATUBUCTCKAS TeOpHs) [ DIEKTPOHHBIN pecypc]: yaeOHoe mocooue
qutst By3oB/ Jlanpay JI /., Jindumn E.M.— DnekTpoH. TeKcToBbIe JaHHbIE.— M..:
OU3SMATIINT, 2004.— 798 c.— Pexxum nocryma:
http://www.iprbookshop.ru/17288.— DBC «IPRbooksy, o mapoutto.

6. bioxunrnes J[.11. OcHoBbI kBaHTOBOM Mexannku - M.: Hayka, 1983.

7. MatBeeB A.H. Atomuas ¢usuka - M.: Beicuras mikomna, 1989.

8. CoxoinoB A..A., Tepuos .M., XKykosckuii B.U. KBantoBas Mmexanuka, -
M.: Hayka, 1979.

9. lnonbckuit 3.B. Atomuas gusuka, T. 1 u 2. — M.: Hayka, 1984.


http://www.iprbookshop.ru/17288

10. HameimoB A.C. KBantoBas mexanuka. — M.: Hayka, 1973.

11. Mynranosckuii B.B., Bacunesckuii A.C. Kypc TeopeTndeckoi
¢uzukn. KsantoBas mexanuka — M.: [Ipocsemenue, 1991.

12.  ®epmu 3. KBanToBas mexanuka. Koncnekr nexuit.— M.: Mup, 1968.

5.3. Ilepuoanyeckue U3gaHus:

CONO WD

XKypHan npukiagHON MEXaHUKU U TEXHUYECKON (PU3UKU
KypHuan rexanueckoil pu3uku

N3Bectus BY3o0B.Cepusi: Puznka

WnxenepHas pusuka

[IpuknagHas MEXaHUKa

[TpuxnagHas MEXaHUKA U TEXHUYECKas PU3UKA
Teopetnueckas u maremaruyeckas (puznka

Ycenexn MEXaHUKA

. Ycnexu (pu3ndecKkux HayK

10. VYuenple 3amucku KaszaHCKOTO TroOCyIapCTBEHHOTO YHHBEPCHUTETA!
cepusi: DU3MKO-MaTEMAaTUUECKUE HAYKH

6. [lepedyenn pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBbIX /111 OCBOCHH S AMCHUILIMHBI (MOTYJIs1)

eLIBRARY — Hayunas snextponHas oubimoteka http://elibrary.ru/

/. Meroanueckue yKazaHusi s O0Oy4alUIUXCH 10 OCBOCHHUIO
AUCHUIIUHBI (MOIYJIs1)

3auer MpoBOAUTCA B KOHLE cemecTpa. Ha 3aueTe oLleHHBaIOTCS MMOITyYEHHBIE
TEOPETHUYECKHE M NPAKTUYECKUE 3HAHUS, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOIO

MBIIIJICHUA,

NpUOOPETEeHNE HABBIKOB CaMOCTOATEIBHONW paboThl, yMEHHue

CHUHTC3HUPOBATH ITOJIYYCHHBIC 3HAHUA U IIPUMCHATH HX.

Bug yueObHbIX
3aHATUN

OpraHmaum{ ACATCIIBHOCTU CTYJICHTA

Jlexuus

HpI/I HN3YUYCHUU TCOpGTH‘ICCKOﬁ CI)I/I3I/IKI/I OYCHb BAXXHO ITOCCIIATh JICKIIUH U
HO,ZLpO6HO 3aMUChIBAaTh U3JIaraeMbIil HA HUX MaTcpuall. 910 O6yCJ'IOBJ'IeHO TEM,
4YTO B V‘-IC6HLIX IIOCOOUSX HE coacCpxKarcia ACTAJIbHBIC MATEMATHYCCKHUC
HDCO6D&30BaHI/IH. CTaHI[apTHBIﬁ MCTO/ U3JIOKCHUA CBOAUTCS, KaK IIPaBUJIO, K
3aMCUYAHUAM TUIIA: «KAK HECTPYAHO IMOKa3aTh», «IOCJIC HCCIIOKHBIX

npeoOpazoBanuil moayunm» u T.1. OTHAKO, 32 STUMH TaK Ha3bIBAEMbBIMHU
«HECJIOKHBIMH MPEOOPa30BaAHUSIMMI» OOBIYHO CKPBIBAIOTCS HECKOJIBKO CTPAHUIL
MaTeMaTUYeCKUX MPeoOpa3oBaHM, MPEKE YeM MOTYUUTCS TPeOyeMbIit
pesyabTat! 3Ty cnenuduKy yaeOHbIX TOCOOH HEOOX0IMMO UMETH B BUTy. B
MIpOLIecCe YTEHUS JISKIIMI MaTepHal u3jaraeTcs J10Ka3aTeabHo, TOIPOOHO, CO
BCEMH MPOMEXKYTOUHBIMH BBIKJIaIKaMU. [IpUCYyTCTBYIONINIA Ha JIEKIIUU CTYJIEHT
CTaHOBUTCS COYYaCTHUKOM TIpoIlecca NOTyUeHUs] BCEX OCHOBHBIX (hU3HUECKHUX



http://elibrary.ru/

PC3YJILTATOB. TonbpKko TakuM CHOC060M, IIocTurasd mar 3a niaromM B€CbmMa
HCTIPOCTBIC BOIMIPOCHI, MOKHO ITOHATH JIOTUKY AUCHHUIUIMHBI U €€ OCHOBHOE
COACPpIKaHuC.

B nporecce camocTosTenbHONM padOTHI Ha/l KypCOM JICKITUHA HE0OXO0aMMO
YACJIUTh BHUMAHUE OCHOBHBIM MOHSATHUSAM, [I€PEUUCIICHHBIM B
TEPMHUHOJIOTHIECKOM MUHUMYME TI0 KQXKJIOMY pa3zeily, 1 HayUYHUThCS
CaMOCTOSTEJILHO BBIBOJHUTH BCE TJIaBHBIC (DOPMYJIbI M YPaBHEHUS.

[Tpaktuueckue | [ToAroToBKa K MPaKTHUECKUM 3aHITHUSIM MPEIOIaraeT paboTy ¢ KOHCIIEKTOM
3aHSTHSI JICKLUI ¥ CAMOCTOSITEIFHOE PEIICHHE 3a/1a4 U3 IOMAIIHUX 3a/laHui.
KoHnTposbHas B mporiecce moAroToBKH K KOHTPOJIBHOM paboTe HEOOX0AUMO 00PaTHTh
pabota BHHMAaHHUE Ha BONPOCHL, CHOPMYITHMPOBAHHBIC B 3aIAHUSX JUIS
CaMOCTOSITENILHOM pabOThI, a TAKKE POAHATN3UPOBATH PEIICHUE THITHYHBIX
3a/1a4 Ha MPAKTUYCCKUX 3aHSTHSIX.
Pedepar [Tpu nmoarotoBke pedepara HEOOXOTUMO UCTIONB30BaTh PEKOMEHIOBAHHYIO
JIUTEPATypy, IPU ITOM CIeIyeT 00paTUTh BHUMAaHUE Ha HEOOXOJMMOCTb
HPOBE/ICHHS MOPOOHBIX J0KA3aTEbCTB U BHIBOJOB OCHOBHBIX COOTHOIICHHUHA.
Kosmnoksuym KoJ/10KkBUYM COJCPIKHUT TPU YaCTH: IIPOBEPKA 3HAHUS OCHOBHBIX (hOPMYIT U

TEPMHUHOJIOTMYECKOTO MUHUMYMa, OTBET Ha TEOPETUYECKUI BOIIPOC C
IIpe/ICTaBICHUEM [TMCbMEHHOM JOMAITHEN caMOCTOATEIbHONU paboThl. 3HaHKE
OCHOBHBIX ()OpPMYJI U TEPMUHOB SIBIISIETCA «JI0IIyCKOM» K OOCYKICHHUIO
TEOPETUYECKHUX BOIPOCOB (CTYJEHT JIOMYCKAETCs K JalbHENUIIEMY
cobeceZI0BaHUIO TPU YCIOBUY 3HaHUS He MeHee 75 % ¢opmyi). B npouecce
cobeceloBaHUS CTY/AEHT JIOJKEH YMETh BBIBOJMTH BCE OCHOBHBIE (hOPMYJIbI,
YPaBHEHMsl, COOTHOIIIEHU U JaBaTh 00bsICHEHUE (PU3MUYECKOTO CMbICIIA BCEX

MOJIY4a€MbIX pE3yJIbTATOB.

8. Ilepeyenbr WHGOPMAIMOHHBIX TEXHOJIOTHIi, HCHOJb3yeMbIX INpPH
OCYILLECTBJIEHMH 00Pa30BaTeJILHOIO Mpouecca no AMCuuIviuae (MoayJa0) (nmpu

HE00X0AUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOIO0 00eceyeHus
He mpeoyemcsa

8.2 IlepeyeHb HEOOXOAMMBIX HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B mpomecce paboTrel Hag KypcoM CTYIAEHTHI MOTYT HCITOJIB30BaTh
AJIEKTPOHHBIE Y4eOHBIE TTOCOOMS, pa3MEIICHHBIE B CETH MHTEPHET, a TAaK)Ke KHHUTH
AJIEKTPOHHON OMOTMOTEUHON CUCTEMBI.

9. MaTepuanbHO-TeXHHUYECKAs 0a3a, He0OX0AUMAas /1JIsl OCYIIECTBJIEHUSA
00pa30BaTeJbHOIO NMpPoLecca Mo TUCUUILINHE (MOTYJII0)




JIekmoHHas ayAUTOPHSI C MYJIbTUMEIUUHBIM 000pYyI0BaHUEM, JIEKIIMOHHAS
ay IUTOpHS.



