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MEXaHUKH ISl aHAIN3a (PU3UUYECKUX SIBJICHUHN U TIPOIIECCOB.

1. ey u1 3a1a4M U3yYeHHUs TUCHUILIHAHBI

1.1 leap aAuCHUNIMHBI
enpro Kypca sIBISICTCS O3HAKOMJICHHWE CTYACHTOB CO CHECIH(PUYCSCKMMH KBAHTOBBIMH
CBOMCTBAMH U 3aKOHOMEPHOCTSIMH MHKPOOOBEKTOB, C MPUMEHEHHEM 3aKOHOB KBAaHTOBOM

1.2 3agaun AMCHUILIMHLI
- opMupoBaHUE OCHOBHBIX IMOHSATUH U MPEACTABICHUI KBAHTOBOW MEXaHUKH,

- O3HaAaKOMJICHHUEC

CTYJICHTOB

C

MCIIOJIb30BAHUEM JIJIsl PELLICHUS PsiJla KOHKPETHBIX 3a/1a4;
- cozanue 0asbl AJIs U3yUEHUs MOCIEAYIOUX Pa3esioB Kypca TeOpeTHUeCKON (hU3HKH;

-00CyKIeHHe

IIPUIOKEHUH KBAaHTOBOM MEXAaHHUKH,

KBaHTOBBIX CBOMCTB U 3aKOHOMEPHOCTEH MUKPOOOBEKTOB;
- popmupoBaHue y OyaylIuX y49UTeIeH MpeIcTaBICHI O KBAHTOBOW TEOPUHU KaK

dbyHgamenTe

COBPEMEHHO

00I11e4eTOBEYECKON KYIBTYPHI.

(GOopMyJIHUPOBOK KBAHTOBOM MEXaHUKH:

(171637097 S ¥

OCHOBHBIMH  METOJaMHU

KakKk

Ba)KHEHIIEH

COCTaBHOU

ATOM HAyKM M UX

NpeACKAa3aHHbBIX Ha OCHOBC

qaCTHu

1.3 MecTo nucuMiuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
JucuunnuHa «KBaHTOBasi MEXaHHWKa» OTHOCHUTCS K 00s3aTeIbHOW BapHATUBHON YacTH B
uzydeHnrn Moayist «OCHOBBI TEOPETUICCKOW (PH3UKM» U SIBISICTCS 0a30BBIM TCOPETHUSCKUM U
MPAKTHUYECKUM OCHOBAHHUEM IS MTOATOTOBKU OakanaaBpoB MO BTOpomy npoduiiio «Dusmkay.
KBanTOBass MeXaHuKa SIBISETCS OJHUM W3 TJIABHBIX JOCTHUKEHHUM HAy4YHOW MbICIH XX
Beka. Hapsimy ¢ Teopueit OTHOCUTEIBHOCTH OHA COCTaBISET (PyHIAMEHT COBPEMEHHON (PU3UKU.
OHa onupaeTcsi Ha 3HAYUTEIHHO OO0JIee CIIOKHBIN, M0 CPABHEHUIO C KJIIACCHUECKOM MEXaHHUKOM,
MaTeMaTUYECKUH ammapar.
[Iporpamma Kkypca mnpegycMaTpuBaeT H3y4deHHE TPEX (PU3UUECKH SKBUBAICHTHBIX

BoJHOBOM MexaHnuku [IIpémuurepa,

MexaHuku [ eif3enOepra 1 BeKTOpHON KBaHTOBOI MexaHuKH Jupaka.

MaTPUYHOU

1.4 Ilepeyenb MJIaHMpPyeMbIX Pe3yJbTATOB O0y4YeHHMS IO JAMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU Pe3y/1bTaTaAMH 0CBOCHHS 00pa30BaTe/JbHON MPOrpaMMbI

[Ipouecc w3yyeHHs AUCUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHUE CIEAYIOLIUX
KOMIETEHIIUM:
No HNunexc Copepxanue B pesynbrare u3ydeHus: yueOHOM AUCHUIUINHBI
. 1; KOMIIET | KOMIETeHINH (WiH e oOyyaromuecs: JOHKHbI
" | enuum YacTH) 3HATH YMeTh BJIaJleTh
1. OK3 — crocobeH 3.1. mecto V.1. B.1.
UCIIOJIb30BAaTh KBaHTOBOU CamocrosTenbHo | Maremaruyec-
€CTECTBEHHOHAYYHbIE | MEXAaHHUKHU Ha nproopeTaTh KO
U MaTeMaTU4YeCcKue KapTe HayKH, e€ | 3HaHMsI 110 KYJIbTYpPOH,
3HAHUS I pOJIb Kak KBaHTOBOM HE00X0TUMOi
OpUEHTUPOBAHUS B ¢dbyHnamMeHTa MEXaHHUKe, IE
COBPEMEHHOM COBPEMEHHOI UCIIONB3YS MIOHUMAaHUS U
MHPOPMALIMOHHOM ($U3HUKH U KaK y4eOHY10 ONMCaHUsA
MIPOCTPAHCTBE COCTaBHOM JUTEPATYpy U KBaHTOBO-
4acTH COBPEMEHHBIE MEXaHUYECKUX
oOmedenoBeuec | MHGOPMAIIMOHHBI | SBICHUM;
KOU KyJbTYpBI;, | €H B.2.
3.2. OCHOBHbIE KOMMYHHUKAIIMOH | METOJIaMH
MIOHSITHSI, HbIE TEXHOJIOTHH; | MAaTEMaTHUYECK
J810)2050005000 Y.2. ux




Ne Nupeke Conepxanue ) B pesynbrate u3yuenus: yueOHON AUCIUITINHBI
L. | KOMMET | KOMIeETeHIHH (nnm e€ 00yUaromuecs T0JIKHbI
CHINH 4acTH) 3HaTh yMeTh BJIAJ1eTh
UIeu 1 UCIIOJIH30BaTh npeoOpazoBaH
YPaBHEHHUS 3HaHUA, ui s
2. I1K1 — FOTOBHOCTb KBaHTOBOU [IOJIy4YECHHBIC IIPU | IIOJIyYEHHUS
pean30BbIBaTh MEXAaHHKH, U3y4CHHUH OCHOBHBIX
o0Opa3oBaTeibHbIE JTamnsl eé JTAHHOTO Kypca, B | (pU3HUECKuX
IIPOrpaMMBI 110 CTaHOBJICHUSA U | IpYI'UX pa3feilaX | pe3yJsbTaToB;
y4eOHOMY IIPEIMETY B | Pa3BUTHS; TEOPETHYECKOU B.3.
COOTBETCTBUHU C 3.3. bu3uKy; HaBbIKaMU
TpeOOBaHUAMU MaTemaTuuecku | Y.3. pemarb IIPUMEHEHNUS
00pa30BaTENIbHBIX i anmapar 3aa4M IS YPaBHEHHUS
CTaHIapTOB KBaHTOBOU IIPOCTBIX [pénunrepa
MEXAaHMKU; KBAaHTOBO- JUISL PELLIECHUS
3.4. OCHOBHBIE MEXaHUYECKUX OCHOBHBIX
pE3yJIbTATHI MOJENEN; KBaHTOBBIX
TOYHO- V4. 3ajad.
pelaeMbIxX AHAJIM3UPOBATh
KBaHTOBBIX duznueckuit
3aJa4, MEeTo1a CMBICJI OCHOBHBIX
TEeopuu bopmy,
BO3MYLIEHUW U | YPAaBHEHUU U
MIPAKTUYECKUE pEe3yJIbTaTOB
IIPWIOKEHUS KBaHTOBOMU
KBaHTOBOM MEXaHMKHU,
MEXAHHKH. IIPUMEHSTD
IPUHLIKII
COOTBETCTBHUSI.

2. CTpyKTYypa M cofiep:KaHue M CHUIJIMHbI
2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

Obmass TpynoEMKOCTb

JUCLUILINHBI

COCTaBJISIET 3

3ad.e]l.

(108 yacos),

Hux

pacrpeziesieHue 1Mo BujaM paboT MpeACTaBICHO B Tabnuile (0 cmyodenmog ODO).

Bun yuebHoil paboTbl Bcero Cemectpsl
4acoB ("acwl)

8
KonTakTHasi pabora, B TOM 4YHCJIe€:
AyauTopHble 3aHATHS (BCEro): 30 30
3aHgaTHs JIEKIIMOHHOI'0 THUIIA 14 14 - - -
JlabopatopHble 3aHATHS - - - - -
3aHATHS CEMHUHAPCKOTro TUIA (CEMHUHAPBHI, 16 16 i i i
MPAKTHYECKHE 3aHSITHSI)
HWNuasi koHTaKTHAsi padora:
Kontpois camocrositensHoil padotsl (KCP) 4 4
ITpomexxytounas arrectarus (MKP) 0,3 0,3
CamocTosiTesibHasi padoTa, B TOM YHCJIe:
Kypcoas pabora - - - - -
[TpopaboTka yueOHOro (TEOPETUYECKOr0) MaTepuaia 18 18 - - -
Brinonnenue HHIMBUIYaNbHBIX 33JaHHUH (TOATOTOBKA 17 17 i i i
COOO0IlIEHUH, Mpe3eHTaIU)




Pedepar 4 4 - - -
[ToaroroBka K TEKyIieMy KOHTPOJIIO 8 8 - - -
KonTpoJb:
[ToaroroBka K 3K3amMeHy 26,7 26,7
Oo01masi Tpy10eMKOCTh gac. 108 108 - - -
B TOM YHC/Ie KOHTAKTHAA | 5 43 343
padora
3a4. el 3 3

2.2 CTpyKTYypa IMCHUILIUHBI:

Pacnpenenenue BuoB yueOHOM pabOThl M MX TPYIOEMKOCTH O pa3/ienaM JUCHUTUINHBL.
Pazgensl quctumuinHb, u3ydaemeie B 8 ceMectpe (0 cmyoenmos OPO)

2.3 Conep:xaHue pa3ieioB JMCUUILTAHBI:

KomnuectBo yacos

Ne AynuTtopHas CaMocTrosTenbHas
pasne HaumenoBanue pa3aenon
na Bcero pabora paborta
JI 113 JIP
1 2 3 4 5 6 7

OKCHepUMEHTAJIbHBIE OCHOBBI U 19 4 4 - 11

1. MaTeMaTHYeCKUIi anmapar
KBAaHTOBOM MEXaHHKH
TouHO pelaeMble KBAHTOBO- 20 4 4 - 12
MeXaHHYECKHUE 3aJa4H.

2. OnHOMEpHOE ABM)KEHUE.
JIB>KeHUE B MMOJIE TICHTPATBLHBIX
CHII
[Tpubn>xeHHbIE METOIBI 20 4 4 - 12

3. KBaHTOBOU MeXxaHUKU. Teopus
BO3MYIIECHUN

4 CHIuH ¥ CHUCTEMBI TOXKJICCTBCHHBIX 18 2 4 - 12
YaCTUII
HUTOI'O 14 16 - 47

2.3.1 3aHATHA JeKIHOHHOT0 THIIA
Ne HanmenoBanue Comepanme paszena dopMa TeKyIero
pasznena KOHTPOJIS
1 2 4

OCHOBBI U
MaTeMaTU4YEeCKUN
arnmapar KBaHTOBOM
MEXaHUKHU
KYJBTYPBHI.

DkcnepuMeHTanbHble BBegeHne. Mecto KBaHTOBOM MEXaHHUKHU Ha
KapTe Hayku. OCHOBHBIE ATalbl
CTAaHOBJICHUS] KBAHTOBOW TEOPUH.
KBanTOBas TeOpus Kak BaKHEUIIass
COCTaBHAs 4acTh 0OIIEYETIOBEUECKON

DKCIEpUMEHTaIbHbIE OCHOBBI KBAHTOBOM
MexaHuKU. HecocTodaTelIbrHOCTh

KonrponsHas padora
Nel- o pazgpeny,
KOJIJIOKBUYM




KJIACCHUECKOW (PU3UKHU TP 0OBSICHEHUHN
aTOMHBIX SIBJICHUH (pacrpeieseHne SHepTruu
B CIIEKTPE U3IIyYEeHUS aOCOTIOTHO YEPHOTO
Tena; MoJens aroma Pesepdopaa u
npobJieMa ee yCTOWYNBOCTH; TMHEHIAThIN
XapakTep aTOMHBIX cieKTpoB). [TocTynaTsl
bopa 1 ux skcnepuMeHTaIbHOE
noATBepkeHne. KBaHTOBaHME KPYTOBBIX
OpOUT B aTOME BOJOpOia. YPOBHH SHEPTUU
U CIIEKTPAJIbHbIE CEpUU
BOAOPOJ0NOA00HOTO atoma. TpyaHOCTH
teopun bopa. DneMeHTapHas KBaHTOBas
TEOpHs CBETa U 0OBACHEHUE Ha €€ OCHOBE
¢doroanexTpuueckoro 3¢dexra, apdexra
Komnrona. ['mnotesa ne bpoitns o
KOPILY CKYJISIPHO-BOJIHOBOM IPUPOJE
MHKPOYACTHUI U €€ SKCIIEPUMEHTAIbHBIE
MOATBEPKIEHUS (OTBITHI IO AUPPAKIIHH
3JIEKTPOHOB, HEUTPOHOB, ATOMOB U
MOJIEKYJI).
Marematuueckuid annapaTr KBaHTOBOM
MexaHuku. [ToHsTHe 0 BOMTHOBOM (pyHKITHH
KBaHTOBO-MEXAHMYECKOU CHCTEMBI.
CraTucTrueckoe TOJIKOBaHUE BOJIH 1€
bpoiina. BeposSTHOCTHBIN XapakTep
3aKOHOB KBAaHTOBOM MEXAaHUKH.
VYpasuenue llpénunrepa nms cBOOOIHOM
YACTHUIbl U YACTULIBI BO BHEIIIHEM
MOTEHIMAIbHOM noJie. CTaninoHapHbIe
cocrosnus. Y pasHenue lIpénunrepa s
CTallMOHAPHBIX COCTOSIHUM. Y paBHEHHE
HEMPEPHIBHOCTU B KBAHTOBOI MEXAHHKE.
BekTop mIoTHOCTH MOTOKA BEPOSITHOCTH.
ITpuHIUI Cynepno3uLuu COCTOSHUN
B KBaHTOBOU MexaHuke. M3o0paxxeHue
(U3HYECKUX BEIIMYNH JTUHEHHBIMU
CaMOCOMPSKEHHBIMU ONIEPATOPaMHU.
Oneparopbl KOOPAWHATHL, UMITYJIbCA,
MOMEHTa KOJIMYECTBA ABUKEHUS, YHEPTUU.
TeopeMbl 0 cOOCTBEHHBIX (QYHKIHMAX U
COOCTBEHHBIX 3HAUCHMSIX JIMHEHHBIX
CaMOCONPSKEHHBIX onepatopos. Cpeanue
3Ha4YCHHS (PU3MUECKUX BEIIMYUH U
BEPOSITHOCTH UX JO3BOJICHHBIX 3HAYEHUH.
CootHomenus kommyTauuu. [lonstue o
MOJIHOM Ha0ope GU3NYECKUX BETUYHH.
CooTHolIeHNE HEoNIpeAeIEHHOCTEN st
KOOpAMHATHI U UMITysbca. HepaBeHCTBO
Ieitzendepra. Kputrka ommoOoIHBIX
TOJIKOBAHUN COOTHOILIEHUN
HeonpeaeneHHocTed. Poib npornecca
M3MEPEHMS B KBAHTOBOW MEXAHUKE.




JuddepennmpoBanne onepaTopoB 1Mo
BpCMeHI/I 1 3aKOHBI COXpaHeHI/ISI B
KBaHTOBOM MeXxaHuKe. CBsI3b 3aKOHOB
COXPaHEHHUS C CAMMETPHUEH MPOCTPAHCTBA U
BPEMECHH.

TouHO pemaeMble
KBaHTOBO-
MEXaHUICCKHUE
3agauu. OqHOMEpHOE
JIBIDKCHUE.
JBm>xeHue B moyie
LEHTPAIbHBIX CUII

B3anMoCBsI3b KBAHTOBOM U KJIACCUYECKOM
MexaHuku. O6o011eHue ypaBHEeHUs
lNamunbpToHa-SIKOOM B KBAHTOBOM MEXaHUKE.
[IpenenbHbIil EpEeXo K KIaCCUYECKOM
Mexanuke. Teopemsl Dpendecta. [punimn
MIPUYMHHOCTH B KBAHTOBOW MEXaHUKE.
OnHoMepHbIE KBAHTOBO-MEXaHUYECKHE
3a/au. 3a/1a4a O 4acTULE B OJHOMEPHOM,
a0COTIOTHO HEMPOHUIIAEMOM SIIITHKE.
JIMHEeHBIN TApMOHUYECKHUIN OCIIUILISITOP,
€ro SHEPreTUUECKUI CIIEKTP U BOJIHOBBIE
Gbyukun. BzanmonencTBrue MEKpOYaCTHIIBI
C IOTCHIMAJIBHON CTYIIEHBKOU.
Hanb6apreproe paccesuue. [Ipoxoxaenue
YaCTHIIBI Yepe3 MOTEHIIUAIBHEIN Oapbep
MIPSIMOYTOJIHHOM U TTPOU3BOIBLHON (POPMBEI.
TyunensHbIi 3 Pexr. Odume cBoiicTa
OJTHOMEPHOTO JABUKEHUS MUKPOYACTHIIBI.
JIBr>KeHUE B LIEHTPAIbHO-CUMMETPUUHBIX
nossix. [IpoGiemMa aByX Ten B KBAHTOBOM
MEXaHHUKE U €€ CBEJICHHE K 3aJ1aue O
JBUKEHUH OJHOW YaCTHUIbI B LICHTPAJIbHO-
CUMMeETpUYeCcKOM moiie. MHTerpabl
JnBHKeHUs. OnepaTopbl MOMEHTA UMITYJIbCA,
WX COOCTBEHHBIE (DYHKIIMH U COOCTBEHHBIC
3HaueHus. PaananbHoe ypaBHEHUE
[Ipenunrepa. [loBeneHue paguanbHOU
BOJTHOBOM (PYHKITUW HA OOJIBIITUX U MAJTBIX
pPacCTOSHUAX OT LIEHTPA MOJIA.
Bomopononomo6upiii aToM (3HEPreTHIECKHE
YPOBHU U CTPYKTYpa BOTHOBBIX (PYHKIIHIA
JUCKPETHOTO CIIEKTPA; «CIy4alnHOE»
BBIPOK/JICHUE; paualibHas U YIioBast
IJIOTHOCTHU AJIEKTPOHHOTO 00J1aKa;
CIEKTPOCKOMUYecKas Kiaccuurarus
COCTOSIHMI; KPYTOBBIE TOKH B aTOME U
MarHUTHBIE MOMEHT OpOUTATLHOTO
JBUKEHUs 3JeKTpoHa). KBanToBaHue
SHEPTUH BpallleHus (IPOCTPAHCTBEHHBIN
potarop). Mozenb oNTUYECKOTo 3JIEKTPOHA
JUTsI aTOMOB IIEJIOYHBIX METAJUIOB.

Bomnpocsr qis
omnpoca 1o Teme,
KOJJTIOKBUYM

[TpubmmxeHHbIe
METOAbI KBAHTOBOU
MexaHuku. Teopus
BO3MYLIEHUN

Teopust Bo3mynienui. [lonarue o
Pa3IUYHBIX IIPEICTABICHUAX COCTOSHUS
KBaHTOBO-MEXaHUYECKOU CUCTEMBI.
Martpu4Hoe IpeACTaBICHUE ONIEPaTOPOB.
VYpasuenue lllpenunrepa B MaTpU4HON

Tect 110 Teme,
pasneny,
KOJIJIOKBUYM




¢dopme. [ToctanoBKa 3a7a4, peraeMbIxX
METOJaMu TEOpUHU BO3MYILleHus. Teopus
CTAallMOHAPHOT'0 BO3MYILIEHUS NPU
OTCYTCTBHH U HAJIMYUU BhIpOKACHUS. CHUIIBI
Ban-pnep-Baanbca. 3otonuueckuii ciBur
YpOBHEH BOJIOPOAOIIOI00HOTO aTOMa.

TeOpI/Iﬂ BBIHYKJCHHBIX KBAHTOBBIX
HIePEXO0/I0B.

DIIEMEHTHI TEOPUU U3ITyUCHHUS.
BeposTHOCT BBIHYKIEHHBIX
3JEKTPOIUIIONBHBIX IEPEXOOB.
Koaddunmentsr DitHITEIHA 151
WHIYIIUPOBAHHBIX U CTIOHTAHHBIX
nepexoaoB. CoOTHOIIEHNE
HEOTPEeIEHHOCTHU I SHEPTUU U
BpeMeHH. IHTEeHCUBHOCTD U €CTECTBEHHAS
IIMpYHA CIIEKTPaIbHbIX TUHUH. [IpaBuia
0TOOpa AJIS ANIEKTPUIECKOTO JUTOTBLHOTO
M3IIyYEHUS! OCHIILISATOPA U ONTHYECKOTO
3JICKTPOHA B aTOMax.

COuH ¥ CUCTEMEL
TOIECTBEHHBIX
YaCTHUII

[IpuHUHUIT TOXIECTBEHHOCTH OJUHAKOBBIX
MUKpoyacTull. Oneparop nepecTaHOBKU
yactull. CHMMETpUYHbIE U ACUMMETPHUYHbIE
coctostausl. bo3ons! u hepmuonsl. [IpuHIHT
[Maynu. [TpubmmxeHHas Teopust aTomMa
renvsi. CHHIJIETHBIE U TPUILIETHBIE YPOBHU
(opro- u maparenuit). O6MeHHOE
B3aUMoOJIeicTBUE. MHOT031€KTPOHHBIE
atoMel. [TonsaTHe 0 MeTOZIE
CaMOCOTJIaCOBAaHHOTO TOJISA; PaBHJIa
CJI0’)KE€HUS MOMEHTOB; THUIIbI CBsI3€i
3JIEKTPOHOB B aTOMAX.
CriekTpockonuyecKkas KiacCupuKaus
cocrosinuil. [lepuonnueckas cuctema
snemenToB JI. Y. MeuaeneeBa. 3anoIHECHIE
o0osiouek B aromax. Mosekyna Bogopoja u
MPUPOJA XUMUYECKUX CHUII.

3akiodyeHue. ['paHuipl IPUMEHUMOCTH
HEPEJATUBUCTCKOW KBAHTOBON MEXAHUKHU.
®dopmaibHas cxema KBaHTOBOW MEXaHUKH.
Hexotopsie KOoHIIENTYyalbHBIE BOIPOCHI
KBAaHTOBOM MEXAHUKHU.

Omnpoc, KOJIIOKBUYM

2.3.2 3aHATHA CEMUHAPCKOI'O THIIA

HaunmenoBaunue
paszena

TemaTnka NpakTUYECKUX 3aHATUN
(ceMHHApOB)

dopma TEeKyIEero
KOHTPOJISI




2

3

4

DKCIepUMEHTATbHBIC
OCHOBBI U
MaTeMaTUYECKUI
amnmapat KBaHTOBOM
MEXaHHUKHU

Neo 3anstue 1. 3arpyaHeHUs KJIaCCUYECKON
(u3KUKN B OOBSICHEHUU CBOMCTB
AJIEKTPOMArHUTHOTO M3JIy4YCHUS U
MHUKPOOOBEKTOB.

1.IIpoGnema nznyuenus AYT.
HeB0o3MOXHOCTh OOBSICHEHHSI 3aKOHOB
dboTorddekra Ha OCHOBE IEKTPOTUHAMUKI
Makcsemnna.

2.Mojenb ynpyro-cBsi3aHHOTO 3JICKTPOHA U
€€ 3aTpyTHCHUS.

3.[duckyccus bopa u DiiHiuTeiiHa 0
(byHIaMeHTaIbHOM MPUHLINIIE KBAHTOBOM
MEXaHHKH (COOTHOIICHUE
HeoMpeeNIeHHOCTE! AJIs SHEPTUH U
BPEMEHN).

3ansaTue 2. BoaTHOBBIE TAKETHI.
CooTHoIIEHNE HEOTIPEAETIEHHOCTEN.
1.BonnoBo# naker. @a3oBas U rpynnoBast
CKOPOCTH BOJIH ¢ bpoiis.
2.CoOTHOUIEHHS HEOTTPEAECIEHHOCTEM.
3.Bpems pacmuisiBaHusI BOTHOBOTO TTAKETa.
3anstue 3. CoOcTBeHHBIC (DYHKITUN U
COOCTBEHHBIE 3HAUEHUS ONEPATOPOB.
1.CobcTBeHHBIE PYHKIIMU U COOCTBEHHBIC
3HAYEHUS OMEPATOPOB UMITYIIbCA, TIPOCKITUN
MOMEHTAa UMITyJIbCa U €ro KBaJpara.
2.HopmupoBka BOJTHOBBIX (D)YHKIUH B
Clly4ae HeMpephIBHOIO CIIEKTpa
COOCTBEHHBIX 3HAYCHHIA.

3ansarue 4. KoMmyTaTOpBI.
KoMMyTanmoHHbIe COOTHOMICHUS ISt
KOOpJIUHAT W UMITYJIbCOB, IPOEKIINA
MOMEHTA KOJIMYECTBA JBUKCHHUS.

KommokBuym.

KoHntponbHas
pabota Nel
MareMaTH4eCKUi
anmnapaT KBaHTOBOMU
MEXaHUKH.
CooTtHorieHus
KOMMYTallUuu

TouHO pemaeMblie
KBaHTOBO-
MEXaHHYECKUE
3agaun. OqHOMEPHOE
JIBI)KEHUE.
JIBmokeHuUE B moJje
HEHTPaAIbHBIX CHUII

3anarue 6. JIMHEMHbII rapMOHUYECKUI
OCLMJUISTOP.

1.Bblunciienne 3HEprum HyJIEBbIX
KoJe0aHui Ha OCHOBE HEPaBEHCTBA
Ieitzendepra.

2.BblunciieHre aMILTATY ] BEPOSTHOCTEM C
IIOMOLIBIO YCIOBUSI HOPMUPOBKH BOJTHOBBIX
dbyHKIH.

3.ITpaBuna or6opa st JII'O.

3ansarue 7. Oneparopbl MOMEHTA
KOJINYECTBA JIBUKCHHS B CHEpUUECKOI
CUCTEME KOOpJUHAT.

1.0nepaTopsl MOMEHTA UMITYJILCA U €TO
MPOEKINH B chepuueckor cucreMe
KOOpJUHAT.

2.0nepatopsl HOBBIMICHUS U TOHM>KEHUS
MOMEHTA HUMITYJIbCA.

Komnnoksuym.




3ansatue 8. JIB>KeHME MUKPOYACTHUIIHI B
T0JIe IIEHTPAIBHBIX CHJI (2 Jac.)
HccnenoBanue paauanbHON IIIOTHOCTH
BEPOSITHOCTH B BOJJOPOJIONIOIOOHOM aToMe.

[Tpubnuxennbie
METOJILI KBAHTOBOU
MexaHuKH. Teopus
BO3MYIIECHUI

3anstus 3, 4. KBaHTOBbBIE IEPEXO/BI B
YCIJIOBUSIX HECTALIMOHAPHOTO BO3MYILICHHUS.
1.BepoATHOCTh KBAaHTOBBIX MEPEXOI0B MO
BJIUSTHUEM NEPUOIUYECKOTO BO3MYLICHHUSL.
DIEKTpUYECKHE TUTTOJIbHBIE TEPEXOIBI.
2.IIpaBuna otbopa a7t OpOUTATIBLHOTO U
MarHUTHOTO KBaHTOBBIX YHCEIL.
3.Brruncnenue ko3¢ HUIHEHTOB
OWHIITENWHA.

4.EcrecTBEeHHas MIMPUHA SHEPTETUUYECKOIO
YPOBHSL.

5.Yupyroe paccesHUE 4acTULl B IEPBOM
MpUOIMKEHUN TEOPUHU BO3MYILIEHUH.
3ansTtue 5. B3auMopeiicTBue KBaHTOBOM
CHUCTEMBI C 3JIEKTPOMArHUTHBIM I10JIEM
(KOMIBIOTEPHBIN SKCIIEPUMEHT)
1.JIByXypoBHEBas CCTEMA B MOJIE
3JEKTPOMArHUTHON BOJIHBI.

2.Ilepexoabl B IMCKPETHOM CHEKTPE.
3.KBaHTOBBIE IEPEXOBI U3 JUCKPETHOTO
CIIEKTPa B KOHTHHYYM.

Konnoksuym

COuH U CUCTEMEL
TOXIECTBEHHBIX
YaCTHUII

3anarue 6. CMH JIeKTpoHa
1.ITepecTaHOBOYHBIE COOTHOIIEHUS IS
OIIEpaTOpOB CIIHHA.

2. Matpuus! [Taynu.

3.0mnepatopsl NOBBILIEHHS U TOHWKEHUS
MPOEKIIMU CIIUHA.

3anstue 7. ATOM renus.

1. ITpumeHeHnEe TEOPUU BO3MYIIICHUN
JBYXKPATHO BBIPOKJIEHHOTO YPOBHS JIJIst
OTIpe/ieNIeHUs] PHEPreTUYECKOro CIEeKTpa
JIBYX3JIEKTPOHHOUN CUCTEMBI.
2.O0MEeHHBIN U KYyJIOHOBCKUIA UHTETPAJIHI.
3.0mnpeneneHue BU1a TPUILIETHBIX U
CUHTJICTHBIX BOJHOBBIX (DYHKIIHH.

4. OpTto- 1 maparenui.

3ansarue 8. Mosekyia Boopoaa
1.PacyeT sHepreTHUeCcKOro CreKkTpa
MOJIEKYJIbI Boiopoa. MHTterpansl
O0OMEHHOTO U KYJIOHOBCKOTO
B3aMMOJICHCTBUS, HHTETPajl
HEOPTOrOHAJILHOCTH.

2.0npenenenre BU1a BOJTHOBBIX (DYHKIIHH C
Y4E€TOM UX CBONCTB CUMMETPHHU.
3.YcTraHOBII€HUE KpUTEPHUs 00pa30oBaHUS
MOJIEKYJIbl BOAOPO/1a U TOMEOIOISIPHON
XUMUYECKOU CBS3U.

3ansatuda 9, 10. MHOr031€KTpOHHBIE

Komnnoksuywm.

KonTponbHas
paborta Ne2:
oIpezie/ICeHUe
OCHOBHBIX TEPMOB
IUIs1 IEPEXO/IHBIX U
PEeAKO3EMENbHBIX
3JIEMEHTOB




CUCTEMBI
1.Bbrancienne opOUTaIBbHOTO, CIIMHOBOTO U
MTOJIHOTO MOMEHTA KOJINYEeCTBA JIBUKECHUS
MHOT'03JIEKTPOHHBIX aTOMOB.
2.0npeneneHre OCHOBHBIX TEPMOB
MHOT'03JIEKTPOHHBIX aTOMOB € YUYETOM
npaBui1 XyHza.

3.Brruucnenue 3¢hekTuBHOrO YKCIa
MarHeToHoB bopa.

2.3.3 JIaGopaTopHbIe 3aHATHS

He npedycmompenui

2.3.4 IlpuMepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)

He npeoycmompeno

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecneyeHus AJIsl CAMOCTOATEIbHONH padoThl
00y4aomuXxcs Mo JUCUUILIHHE (MOTYJII0)

HepequL y‘le6HO—MeTO,I[I/I‘IeCKOFO obecneyeHus JUCHUITIIMHBI 110

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITEILHONU pabOThI
1 2 3
1| TIIpopaborka |baiikoB, FO.A. KBantoBas mexanuka: yueoHoe nocodue / FO.A. baiikos,
y4eOHOT0 B.M. Ky3nenoB. — M.: UznarensctBo "Jlaboparopust 3nanuii”, 2015. —
(Teopetnueckoro)(294 c. — Pexum nocryna: https://e.lanbook.com/book/70719.
MaTepuaa
2 | Bremonnenue |Baiin6epr, C. KBanroBas teopus nons. T.1. O6mas Teopust [ DIeKTpOHHBIH
uHauBUIyanbHBIX |pecypc] / C. BaitnGepr; nox pea. B.Y. Xykosckoro; nep. ¢ anri. B.Y.
3aJaHuN Kykosckoro. — M.: ®uzmaraut, 2015. — 648 c. — Pexum gocryna:
(monroroBka  |https://e.lanbook.com/book/91164.
COOOIIIECHUIA,
MIPE3CHTAIINN )
3 Pegepar Cob6ones, C.B. OCHOBBI HEPEIATUBUCTCKONW KBAHTOBON MEXaHUKH: yueOHOe

nocobue / C.B. CoboneB. — M.: duzmariur, 2016. — 144 ¢. — Pexum
noctyna: https://e.lanbook.com/book/105005

3. O6pa3oBaTejibHbIE€ TEXHOJIOTUH

B cootBercTBum ¢ TpeboBanmsmu ®I'OC mpu peanm3aly pa3IHdHBIX BUIOB Y4eOHOU
palboThl B Mpoliecce U3yueHHs AMCLUUIUIMHBI MPEayCMaTPUBAETCS HUCIOJIb30BAHHUE B yUEOHOM
npoIiecce CIeAYIONNX aKTUBHBIX M MHTEPAKTHUBHBIX (HOPM POBEICHHSI 3aHATHI:

® JIEKIUH;

® T10/IF0OTOBKA MUCBMEHHBIX peepaToB 1o TeMaM Kypca;
e BrInosHeHNE WHIMBUIYAIBHBIX 33/IaHUK (ITOATOTOBKA COOOIIEHUH, TIPE3EHTAINHN ).

4. OneHo4YHbIe CPeACTBA VI TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOH
aTrecTanuu

4.1 ®oHJ OLIEHOYHBIX CPEICTB JJIA NMPOBeIeHNs TeKYIlell aTTecTAlNU

Bonpocsl KOJLIOKBUYMOB




Komnoksuym Ne 1. SKCHEPUMEHTAJIbHBIE OCHOBBEI U MATEMATUYECKHUI
ATIIIAPAT KBAHTOBOU MEXAHUKU

1. ®opmyna Ilnanka.

2. Teopus (HoTOHOB DHHINTEIHA.

3. IucKpeTHOCTh aTOMHBIX COCTOSIHHM. Teopwusi BOIOpOo10TI0100HOTO aToMa 110 bopy.

4. BonHoBbIe cBOMCTBaA yacTull. ['unoresa ne bpoits.

5.0nMcanue coCTOSTHUSI ¢ TOMOILBIO BOJIHOBOHM QyHKIMU. BonHoBas Gpynkuus ae bpois
JUIsl CBOOOTHOW YaCTHULIBI.

6. CratucTiueckasi HHTEPIIPETALUs BOJTHOBOW (DyHKIIHMH.

7. Ypasuenue J. lllpenunrepa.

8. CranrioHapHbIe COCTOSHUA.

9. II10THOCTH TOKA BEPOSTHOCTH.

10. ComocTaBneHne onepaTropoB PU3NUECKUM BETUYMHAM B KBAHTOBOM MEXaHHUKE.

11. TlpuHuun cynepno3uMM COCTOSSHUM W JIMHEHHOCTh OINEpaTopoB B KBAaHTOBOM
MEXaHHUKE.

12. CoOcTBEHHBIE (PYHKIIMN U COOCTBEHHBIE 3HAUEHHSI ONIEPATOPOB.

13. CamocompsikeHHBIE OnepaTophl. BemecTBeHHOCTh UX COOCTBEHHBIX 3HAUCHUH.

14. OpTOroHaTbHOCTh U HOPMHUPOBKA COOCTBEHHBIX ()yHKITHIA.

15. Cpennue 3HaueHUsS] PU3NYECKUX BETUUHH.

16. Kommyrtarusi omneparopoB. YcCJIOBHE COBMECTHOM OINpPENEIeHHOCTH (U3NYECKUX
BEJIMYHH.

17. Hepasenctso I'eiizenbepra. CoOTHOIIEHNE HEOTPEAETICHHOCTEH.

18. M3meHeHMe BO BpPEMEHM CpEIHUX 3HAUEHUH  (PU3MUECKUX  BEJIIMYMH.
JuddepenumpoBanue onepaTopoB O BPEMEHH.

19. 3akoHBI COXpaHEHUs B KBAHTOBOW MEXAaHUKE U MX CBSI3b CO CBOMCTBAMM CUMMETPUU
IIPOCTPAHCTBA U BPEMEHH.

20.Teopembl Dpendecta. [IpuHIMIT TPUIUHHOCTH B KBAHTOBOM MEXaHUKE.

21.00600menune ypaBHeHus ['amuiibToHa-Ik00OM B KBAHTOBOM MEXaHUKE.

22 IlpenenbHbli IEPEXO]] K KJIACCUUYECKONH MEXaHUKE.

Komroxksuym Ne 2. TOYHO PEIIAEMBIE 3AJJAYM KBAHTOBOW MEXAHUKM:
OAHOMEPHOE ABWXEHUE. ABMXEHWE B INOJIE ITEHTPAJIBHBIX CHUJL

1.YacTuia B HOTEHIIMAIBHOM SILLIUKE.

2 .JInHerHbIA TApMOHUYECKUN OCHUIIISATOP.

3.B3aumozneiicTBuE MUKPOYACTHLIBI C IPSIMOYTOJIbHON NOTEHLUAIBHON CTYIIEHBKOM.

4.TIpoxoskJIeHUE YaCTHUIIbI Yepe3 MOTeHIUATbHbINA Oapbep. TyHHenbHbIH 3 ]exT.

S5.JIBmkKeHrne B IEHTPaJbHO-CUMMETPUYHOM Tioye. Pa3neneHne NEpeMEHHBIX B
ypasHeHuu IlIpénunrepa.

6.Cob6cTtBeHHBIC PYHKITMN U COOCTBEHHBIC 3HAUCHHSI OTIepaTOpa MOMEHTa UMITYJIhCa.

7.Pamunanpaoe ypaBHeHue llpénuarepa. DHEPreTHYECKU CIIEKTP BOJOPOIOIIOI00HOTO
aToma.

8.PanuanbHple BONHOBbIE (YHKUMU CTAllMOHAPHBIX COCTOSHUN BOJOPOAONOI00HOTO
aToMa M pajuajibHas IJIOTHOCTh BEPOSITHOCTH.

9.Knaccugukanus cocTossHuil B aTOMe BOJAOPOAA.

Konnoxsuym Ne 3. TEOPYSI BOSMYIIIEHUN

1. CranimoHapHasi TeOpHUsi BO3MYIIEHUI HEBBIPOKIEHHOTO YPOBHSI.

2. CraunoHapHas Teopusl BO3MYILEHUHN MPU HAIUYUH BBIPOKICHHUSL.

3. Teopust BO3MyILIEHUS, 3aBUCSIIETO OT BpeMeHU. KBaHTOBBIE Mepexoibl MO/ BIUSHUEM
BO3MYIIIEHHUS, IEPUOANYECKU 3aBUCSILIETO OT BPEMEHH.

4. BeposATHOCTb 3JEKTPUYECKMX JUIOJIBHBIX IEPEXONOB IPH B3aUMOAECHCTBUM
3apsHKEHHON YaCTUILIBI C ANEKTPUYECKUM TIOJIEM 3JIEKTPOMArHUTHOM BOJHBI.

5. KoadurmenTsl DUHIITEHHA.

6.ITpaBuna or6opa J1st OpOMTATBHOTO U MATHUTHOTO KBAHTOBBIX YHCEIL.




Konnoksuym Ne 4. CITUH 1 CUCTEMbBI TOXKJAECTBEHHBIX YACTHI]

1. CiiuH 35eKTpoHa. DKCNepUMEHTaIbHbIC (PaKTHI.

2. Oneparopsl cnuHa. Matpuusl [Taymu.

3. TlonmHbBIi MOMEHT KOJIWYECTBA [BIKEHHUS »dyekTpoHa. CnuH - opOutasbHOE
B3aUMOJICHCTBUE.

4. ToHKasi CTPYKTypa CIIEKTPOB BOJOPOONOTO0HBIX aTOMOB.

5. HopmanbHslii 3¢ ekt 3eemana.

6. AnomaineHbIH dhdekT 3eemana.

7. llpuHUHUI HEPA3TIUYUMOCTH OJIMHAKOBBIX MUKPOYACTHII.

8. CUMMETpUYHbBIC U aHTUCUMMETPUIHBIC COCTOSIHUS. B030HBI U (pepMHUOHEI.

9. lpunuun [Naynu.

10. Ilepnoanueckas cucrema snementoB .M. Menneneesa.

11. Atom renus. [Tapa- u optorenuii. OOMEeHHOE B3aUMOJICHCTBHE.

12. Monexyna Bonopoza. [Ipupona KoBaJeHTHON XUMUYECKOU CBSI3H.

13. CrivH ¥ BaJIEHTHOCT.

IIpuMepHBIil BADUAHT KOHTPOJILHOM padoThI
1. JIuHEWHBI TapMOHMYECKUH OCLHMWIUIATOP C 3apsioM e IMOMEIIEH B OJHOPOJHOE

AIIEKTPUYECKOE T0JIE HAINPSHKEHHOCTBIO €, HApaBJIECHHOE BAOJIb OCU KojebaHuil. PaccmarpuBas
JIEMCTBHE DJIEKTPUUIECKOTO OIS KaK BO3MYILICHHUE, HAWTH MTOIIPABKH IIEPBOIO U BTOPOT'O MOPSAKA
K DHEPruM OCLWLIATOpa. B 4eM 3aKiltouaeTcst BIMAHHE HAJO0XKCHHOTO 3JIEKTPUYECKOrO IOJIsA?
[TokaxkuTe, 4TO BHEUIHEE OHIIEKTPUUYECKOE II0JE€ MOMKET «IOJABUTH» HYJIEBblE KoyeOaHUs
ocumiusitopa. IIpu kakom nose 3To BO3MOKHO?

2. Haiitu nompaBKHM MEpBOTO MOPSAJIKA K YPOBHSM 3HEPTUU U BOJHOBBIM (PYHKIMSIM
JJIEKTPOHA, JBIXKYIIErocs B chepruuecKU-CUHMMETPUYHOM T0J€, B MPUCYTCTBUH OJHOPOIAHOTO
MarHUTHOTO TIOJIsI, HAIIPABIEHHOTO BIIOJIb OCH Z. YYECThb, YTO HEBO3MYIIEHHBIMUA BOJIHOBBIMU

A

(GYHKIUSIMU SIBIISIOTCS COOCTBEHHBIE (DYHKIIUH ONlepaTopa MPOEKIUY MOMEHTa UMITyjbca K .

3. Tlpu paccMOTpEeHUH BOJOPOIOIOAOOHBIX aTOMOB OOBIYHO CUUTACTCS, YTO JIEKTPOH
HaXOAMUTCS B KYJIOHOBCKOM I0OJI€ aTOMHOIO sifjpa. Ilpyu 3TOM He y4uThIBaeTCS OTJIMYUE MO OT
KyJIOHOBCKOr0 B oOnactu camoro sapa. Haiftm mompaBky mnepBoro mnopsjika K OCHOBHOMY
YPOBHIO SHEpPrUH, OOYCIIOBIEHHYIO KOHEYHBIMH pa3MepaMH sApa, CUUTas sIp0 PaBHOMEPHO
3apsUKEHHBIM IIAPHKOM paauyca 7, ~ 107" cu . Panuyc nepsoit Goposckoii opoutsl a~ 10~ cm .

B kauecTBe onepaTtopa BO3MYyLIEHHs IPUHATh

2 2
Ze" (3 1r 7e?
P i e e
— 2
W = r, \2 21y J+—, r<r,
r
0,7r>r,
73 =L
BonHoBas  (QyHKIMS OCHOBHOIO  COCTOSIHHS VY, =2,/—¢e" V4 Ouenure
a

. E(l)
OTHOCHTEJIbHBIN CABUI OCHOBHOTO YPOBHS SHEPTHU 0l pu Z ~ 100.

1

4.2 ®oHJ OLIEHOYHBIX CPECTB VISl IPOBEICHUsI IPOMEKYTOYHOM aTTecTaAluu
Bonpocsl k 3k3ameny
1. ®opmyna Ilnanka.



2. Teopust hoTOHOB DUHIIITEITHA.

3. JIuckpeTHOCTh aTOMHBIX cocTostHUN. Teopust Bogopoaonogo6Horo aroma o bopy.

4. BonHoBbI€ cBOlCTBa yactull. ['unoresa ae bpois.

5.0nMcanue coCTOSTHUS ¢ TOMOILBIO BOJTHOBOHM QyHKIMU. BonHoBas ¢pynkuus ge bpois
IUIA CBOOOIHON YaCTHUIIBL.

6. Cratuctiueckasi HHTEPIIPETALUs BOJTHOBOW (DYHKIIMH.

7. Ypasuenne 3. lllpenunrepa.

8. CranroHapHbIe COCTOSHUSA.

9. IINOTHOCTH TOKA BEPOSATHOCTH.

10. ComnocraBienue onepaTopoB (U3NIECKUM BETMYMHAM B KBAHTOBOI MEXaHUKE.

11. IlpuHIUMO Cyneprno3uIMy COCTOSIHUA W JIMHEWHOCTh OINEPaTOpOB B KBAHTOBOM
MEXaHHUKE.

12. CoGcTBeHHbBIE (DYHKIIMHM U COOCTBEHHBIE 3HAYEHUS ONIEPATOPOB.

13. CamocompsikeHHBIE OnepaTophl. BemecTBeHHOCTh UX COOCTBEHHBIX 3HAUCHUH.

14. OpTOroHaTbHOCTh U HOPMHUPOBKA COOCTBEHHBIX (hyHKITHIA.

15. Cpennue 3HaueHUs! PU3MUECKUX BEITUYHH.

16. KommyTarusi ornepaTopoB. YCIOBHE COBMECTHOW OMNPENEICHHOCTH (DU3NYECKUX
BEJIMYMH.

17. HepaBenctso I'eitzen6epra. CoOOTHOIICHHE HEOTIPEACICHHOCTEH.

18. U3menenwne BO BpPEeMEHHM CpPEAHUX 3HAYCHUH  (PU3HUECKUX  BEJIWYMH.
HuddepennmpoBanre onepaTopoB MO BPEMEHH.

19. 3akoHBI COXpaHEHUs B KBAHTOBOW MEXAaHUKE U MX CBSI3b CO CBOMCTBAMM CUMMETPUU
MIPOCTPAHCTBA U BPEMEHHU.

20.Teopemsbl DpeHndecta. [IpuHIIT IPUIMHHOCTH B KBAHTOBOW MEXaHUKE.

21.06006menne ypaBaenus ['amMmuinbToHa-SIKOOM B KBAHTOBOM MEXaHHUKE.

22 1lpenenbHelil IEpexo/1 K KIaCCUYECKON MEXAHHKE.

23.Yactuna B NOTEHIIMAIBHOM SIIIHKE.

24 .JInHelHbI TApMOHUYECKUA OCLHUILISTOP.

25.B3aumoieficTBUE MUKPOYACTHULIBI C IPSIMOYTOJIbHON NOTEHIMATBHON CTYIIEHBKOM.

26.ITpoxoxkaeHre YacTHUIIBI Yepe3 MOTEeHIIMaNbHbIN O0apbep. TyHHEIbHBIN 2P eKT.

27.JIBwkeHre B LEHTPAIbHO-CUMMETPUYHOM TmoJie. PazneneHue mnepeMeHHBIX B
ypaBHenuu llIpénunrepa.

28.Co0cTBeHHBIE (PYHKITMHM U COOCTBEHHBIC 3HAUCHUS OIepaTopa MOMEHTA UMITYJIbCa.

29.PagnanbHoe ypaBHenue LlIpéaunrepa. JHEpreTHUECKHii CIEKTP BOAOPOIOTOI00HOTO
aToMma.

30.PagnanbHbpie BOMHOBBIE (DYHKIIMHM CTAIlHOHAPHBIX COCTOSHHI BOJOPOIOINOA00HOTO
aTOMa U paguaybHas MJIOTHOCTb BEPOSITHOCTH.

31.Knaccuduxkaiusi COCTOSIHUI B aTOME BOJIOPO/A.

32.CranuoHapHasi TEOpHs BO3MYLIEHUN HEBBIPOKIEHHOTO YPOBHSI.

33.CranmonapHasi TeOpHsi BOSMYIICHHUM MPU HATUYUU BBIPOKICHUS.

34. Teopust BO3MYILEHUS, 3aBUCAILETO OT BpeMeHU. KBaHTOBbIE MepeX0/Ibl MO/ BIUSHUEM
BO3MYIIICHHUS, IEPUOAUYECKU 3aBUCSIIETO OT BPEMEHH.

35.BepoATHOCTb  DJIEKTPUYECKUX JUIOJIBHBIX TMEPEXO0J0B NpPHU  B3aUMOJAECHUCTBUU
3apsHKEHHON YaCTUILIBI C ANEKTPUYECKUM TIOJIEM 3JIEKTPOMArHUTHOM BOJHBI.

36.KoadpdurmeHTs DUHIIITEHHA.

37.IlpaBuna or6opa anst OpOUTATHLHOTO U MATHUTHOTO KBAHTOBBIX UHCE.

38.CnuH srieKTpoHa. DKCIIepUMEHTATBHBIC (DaKTHI.

39. Onepatopsl criuHa. Matpuns! [aynu.

40.ITonHBII MOMEHT KOJMYECTBAa JBIKEHUs »dJjekTpoHa. CouH - opOuTalbHOE
B3aMMO/ICIICTBHE.

41. ToHKast CTpYKTypa CIIEKTPOB BOJOPOI0NOI00HBIX aTOMOB.

42 Hopmanbhblil 3¢ ekt 3eemana.



43. AHoManbHBIN 3 ekt 3eeMana.

44. IlpuHUUI HEPA3TUIYUMOCTH OJJUHAKOBBIX MUKPOYACTHII.
45.CuMMeTpUYHbIC U aHTUCUMMETPUYHBIE COCTOSTHUSA. B030HBI 1 PEepMHOHEI.
46 ITpunuun [aynn.

47 .1lepuoanueckas cucrema 3nemeHToB [[.1. Menneneena.

48.Atom renmus. [Tapa- u oprorenuii. OOMeHHOE B3aUMOICHCTBHE.
49.Mounekyna Bogopoja. [Ipupona KoBaIeHTHOM XUMUYECKOU CBS3H.
50.CnuH 1 BaJICHTHOCT.

5. IlepeyeHb OCHOBHOM M [ONOJHUTEJbHON Yy4eOHOUH JHUTEPATYPbI, HEOOXOAUMOM
JJIS1 OCBOCHM S TUCHUNIMHBI (MOIYJISA)

5.1 OcHoBHas JIuTepaTypa:

1. BaiikoB, FKO.A. KBantoBas Mexanuka: ydeOHoe mocoome / FO.A. BaiikoB, B.M.
Ky3znenos. — M.: U3natensctBo "Jlabopatopus 3nanmit", 2015. — 294 ¢. — Pexxum pocrymna:
https://e.lanbook.com/book/70719.

2. Uponos, N.E. 3anaun no kBanToBoi pusuke: yuedHoe nocobue / U.E. Mponos. — M.:

~ 1

N3narensctBo  "JlaGopatopuss 3Hammit", 2015. — 220 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/84093.

3. Baitn6epr, C. KBantoBas teopus nosst. T.1. O06mast Teopust [DneKTpoHHBIN pecypc] /
C. Baiin6epr; mog pea. B.U. XKykockoro; nep. ¢ anri. B.Y. XXykoBckoro. — M.: ®uzmMaTiur,
2015. — 648 ¢. — Pexxum moctyma: https://e.lanbook.com/book/91164.

4. Cob6oines, C.B. OCHOBBI HEPEIATUBUCTCKOW KBAHTOBON MEXaHUKH: yueOHOe rmocodue /
C.B. Co6omeB. — M.: Owuwsmammr, 2016. — 144 c¢. — Pexum gocryma:
https://e.lanbook.com/book/105005.

5.2 JlonotHUuTEIbHAS JINTEPaTypa:

1. JJangay JI.JI. Kypc Tteopernueckoit ¢usuku. Tom III. KsantoBas mexaHuka
(HepensITUBHCTCKasl Teopus) [DIeKTpOHHBIA pecypc]: ydueOHoe mocobme s By3os/ Jlammay
JL., JIupmmn E.M.— DnektpoH. TekcTtoBbie aanHbie. — M.: ®U3MATIIUT, 2004. — 798
c¢.— Pexxum noctymna: http://www.iprbookshop.ru/17288.

2. bnoxunues [[.. OcHoBbl kBaHTOBOM MexaHuku - M.: Hayka, 1983.

3. MatBeeB A.H. Atomnas ¢usuka - M.: Beicmias mikona, 1989.

4. Cokonos A.A., Tepnos .M., Kykosckuii B.Y. KBanroBas mexanuka, - M.: Hayxka,
1979.

5. llInmonsckwuii 3.B. Atomuas pusuka, T. 1 u 2. — M.: Hayka, 1984.

6. [asbinoB A.C. KBanTtoBas mexanuka. — M.: Hayka, 1973.

7. Myntanosckuii B.B., Bacunesckuit A.C. Kypc teopernueckoii puszuku. KBanToBas
MexaHnuka — M.: [IpocBemenue, 1991.

8. ®epmu J. KBanroBas mexanuka. Koncnekr nekuuii. — M.: Mup, 1968.

5.3. Ilepuoanyeckne U3IaHUA:

XKypHan npukinagHOH MEXaHUKH U TEXHUUECKOH (pU3HUKU
KypHan rexauueckon GU3NKN

N3Bectus BY3o0B.Cepust: dusnka

WmxenepHas ¢pusnka

[IpuknanHas MexaHuka

[IpuknanHas MexaHuKa U TeXHUYECKas (PU3MKa
Teoperuueckas u MaTemaTndeckas puznka

VYcenexu MexaHuku

VYcenexu pusnueckux Hayk

Wbk W=



10.  VYuensle 3anucku Ka3zaHCKOro rocy1lapCTBEHHOIO yHUBEpcHUTETa: cepusi: OU3MKO-
MAaTCMAaTUUICCKHUEC HAYKU

6. Ilepeyenp pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHUKAINMOHHON  CeTH
«HTEpHET», HEOOXOAUMBIX /IJISI OCBOCHUSI JUCHHUILIMHBI (MOYJIs1)

http://elibrary.ru/ eLIBRARY — HayuHnas snexkrporHas 6ubauorexa

http://www.edu.ru - Karanor o6pa3oBaTenbHBIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas YHIUKIONEIUA « BUKUIIEIND)

http://www.college.ru - caldT, comepammii  OTKPBITBIE  Y4EOHUKHU o
€CTECTBEHHOHAYYHBIM TUCIIHILTHHAM

http://www.edu.ru - Poccuiickoe oOpa3oBanue - DenepanbHblii MOPTA.

http://www.krugosvet.ru - cereBas sHnukiIoneaust «Kpyrocser».

http://www.naturalscience.ru - caiiT, MOCBSIIEHHBIA BOIPOCaM €CTECTBO3HAHUS

7. MeTtoauveckue yKa3aHusi AJs OOy4alOUIUXCH IO OCBOCHHMK) IMCHMILIHHBI
(MoayJin)

DK3aMeH TPOBOJUTCS B KOHIIE ceMmecTpa. Ha 5K3aMeH OIICHUBAIOTCS IOJTy4YEHHBIE
TEOPETHUUECKUE U MPAKTUYECKHE 3HAHMS, UX MPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBIILICHHUS,
NpUOOpPETEHNE HABBIKOB CAMOCTOSATEIBLHON padOThl, YMEHHE CHHTE3UPOBATH TIOJyYCHHBIC
3HaHUS U IPUMEHSTH UX.

Bun yuebHbIX Opranuzanus JesaTeIbHOCTH CTYICHTa
3aHSTHN
Jlexumsa [Tpu u3yueHun TeopeTndeckoi GU3MKM OUeHb BAYKHO TIOCEUIATh JIEKIIUU U

oJIpOOHO 3aMMChIBaTh U3JIaraeMblii Ha HUX MaTepuai. ITo 00yCIOBIECHO
TEM, YTO B YUEOHBIX TOCOOUSIX HE COMEPIKATCS JIETATbHbBIE

MaTeMaTuieckue npeodpazoBanust. CTaHAAPTHBIA METO H3JI0KEHHS

CBOAMTCS, KaK MPABHJIO, K 3aMEUaHHSIM THIIA: «KaK HETPYIHO TOKa3aTby,
«I10CJIe HECTIOXKHBIX ITPpeo0pazoBaHuil moaydum» U T.4. OJHAKO, 32 STUMH
TaK Ha3bIBAEMBIMH «HECIIOKHBIMH TIPE0OPa30BaHUSIMIY OOBIYHO
CKPBIBAIOTCSI HECKOJIBKO CTPAaHUIl MaTeMaTHYeCKUX IPeoOpa30OBaHHI,
MIPEeX/ie YeM MOoIyIHuTcs Tpedyemblit pedynbTat! OTy cieunduky
yueOHbIX TocoOuit He0OOXOAMMO UMETh B BUy. B mporiecce ureHus
JeKIuil MaTepuai n3jaraercs JoKazaTeabHO, HOAPOOHO, CO BCEMU
MIPOMEKYTOYHBIMH BBIKJIaZKaMH. [IpUCYTCTBYIONNI Ha JIGKIIUU CTYJIEHT

CTaHOBUTCA COYYACTHHUKOM ITPOIIECCa MOJYUYCHHUA BCEX OCHOBHBIX
dZ)I/ISI/ILIeCKI/IX pe3yIsTaToB. TONBEKO TAKHM CHOCO6OM, nOoCTHUras mar 3a

1raroM B€CbMa HEIIPOCTHIC BOIIPOCHI, MOKHO ITOHATH JIOTUKY TUCHHUIIIIMHBL
" €€ OCHOBHOEC COJACPpIKaHuC.

B nporiecce camocTosiTennbHON paboThI HaJl KYpCOM JICKITUH HEOOXOMMO
yAETUTh BHUMAHHE OCHOBHBIM MOHSATHUSM, IEPEUUCIICHHBIM B
TEPMHHOJIOTHYECKOM MUHUMYME IO KXKIOMY pa3ieny, U Hay4YUThCs
CaMOCTOSITENIbHO BBIBOJHUTD BCE IIaBHbIE (DOPMYIIBI M YPAaBHEHHUS.

HpaKTI/ILICCKI/Ie HO,Z[FOTOBKB. K IPAKTUICCKUM 3aHATHAM IIPCATIOIAracTt pa60Ty C
3aHATHA KOHCIICKTOM JICKI_II/II\/JI 1 CaMOCTOSATCIIBHOC PCIICHUC 3a/]a4 U3 JOMAIIHHUX



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

3aJaHUM.

KonTtponbhas B nporiecce moaAroToBKM K KOHTPOJIBHOM paboTe HEOOXOAMMO OOPATHTH

pabota BHUMaHHE Ha BONPOCHI, CHOPMyITMPOBAHHBIC B 3aITaHUSIX JIJIS
CaMOCTOSITEIILHOW Pa0OTBhI, @ TAKXKE MPOAHATN3UPOBATH PEIICHUEC
TUIMYHBIX 33]1a4 Ha MPAKTHYCCKUX 3aHATHSIX.

Pedepar [Ipu moarotoBke pedepara HEOOXOIUMO HUCIIONIB30BAThH
PEKOMEH/I0BAaHHYIO JIUTEPATYPY, IPU 3TOM CIIeAyeT OOpaTUTh BHUMAaHUE
Ha HEOOXOIMMOCTh TIPOBEJCHHUSI MMOAPOOHBIX JOKA3aTEIbCTB U BEIBOJIOB
OCHOBHBIX COOTHOIIICHHIA.

Konnoksuym KonnokBuyM cofep XuT TpH YacTu: pOBEpKa 3HAHHUSI OCHOBHBIX (hopmyi1
U TEPMUHOJIOTMYECKOTO MUHMMYMa, OTBET Ha TEOPETUYECKUI BOIIPOC C
MIpeICTaBICHUEM NMHUCbMEHHOM JoMalllHeH caMOCTOSITEIbHOU pabOTHl.
3HaHME OCHOBHBIX (DOPMYJ U TEPMHHOB SIBIISIETCS «JOIyCKOM» K
00CyXJIEHUIO TEOPETUYECKUX BOMPOCOB (CTYACHT JOIMYCKaeTCs K
nanbHeleMy co0ece0BaHUIO NP YCIOBUM 3HaHUA He MeHee 75 %
dbopmyn). B mponecce cobeceqoBaHus CTYICHT JOJKEH YMETh BBIBOJIUTH
BCE OCHOBHBIC (DOPMYJIbI, YPaBHEHHsI, COOTHOIIICHUS U 1aBaTh

00BsICHEHHE (I)I/ISI/I‘{CCKOFO CMBICJIa BCCX MOJYHUACMbIX PE3YJIbTATOB.

8. lepeuyens MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPHU OCYIIEeCTBJIEHHH
00pa3oBaTeIbHOIO Mpolecca Mo JUCHUIINHE (MOAYJ/I10) (MPU HEOOXOAMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 O0ecTieYeHus!
MicrosoftWindows 8, 10
Microsoft Office Professional Plus

8.2 llepeyennb HEOOXOAUMBIX HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B mpouecce paGoThl HaJ KypCcOM CTYAEHTBHI MOTYT HCIIOJIb30BATh dJICKTPOHHBIE YUeOHBIC
nocoOus, pa3MeIIeHHbIE B CETH HHTEPHET, a TaKXKe KHHIH D3JCKTPOHHOH OMOIMOTEYHOI
CHCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas anektponHas 6ubmuoreka.

http://www.edu.ru - Karanor o0pa3oBaTeIbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas SHUMKIONENNS «Bukuneausy.

http://www.college.ru - caliT, coaepKamMii  OTKPBITbIE  y4eOHUKHU o
€CTECTBEHHOHAYYHBIM JIUCIUTUINHAM.

http://www.edu.ru - Poccuiickoe o6pazoBanue - DeaepabHbINA TOPTAL.

http://www.krugosvet.ru - cereBas sHIIKIONIEANS «KpyrocseT».

http://www.naturalscience.ru - caliT, IOCBSAIIEHHBIN BOIPOCAM €CTECTBO3HAHUSI.

9. MarepunanbHo-TexHHYecKkass 0a3a, HeoOXoauMasi Iz  OCYHIECTBJICHHUS
00pa30BaTeJLHOIO Mpolecca Mno AMCHUuIInHe (MO1yJI10)

MaTepI/IaJ'II)HO-TeXHI/I‘-IeCKOe obecreueHue JUCIIHUITIINHBI

No Bun pabor
(MOJTyisl) U OCHAIICHHOCTh

1. JlekunoHHble 3aHATUSL | YueOHas ayIUuTOpHsl UIsl MPOBEACHUS 3aHATUH JIEKLIHOHHOTO,



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

CEMHUHApCKOro TUIIa
350080 r. Kpacuonap, yin. CopmoBckas, 173, Ne22

YueOHnass  meOenb  (CTONBI,  CTyJbsl), TEPCOHATBHBIN
KOMIBIOTEP C BBIXOJOM B CeTh VIHTEpHET, MPOEKTOp, IKpPaH,
MeJIoBasi JI0CKa, J1a0OpaTOpHBIE KOMIUICKCHI IJIs y4eOHOM
IIPAKTUYECKOW M IMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JUCUUILIMHAM

CemuHapcKue 3aHsATHS

VYyeOHast ayJUTOpHs UI TPOBEACHHS 3aHITHIA JIEKIIHOHHOTO,
CEMHUHApCKOro TUIIa

350080 r. Kpacuonap, yin. CopmoBckas, 173, Ne22

YueOHnass  meOenb  (CTONBI,  CTyJbsl), TEPCOHATBHBIN
KOMIBIOTEP C BBIXOJOM B CeTh VIHTEpHET, MPOEKTOp, IKpPaH,
MeJIoBasi JI0CKa, J1a0OpaTOpHBIE KOMIUICKCHI IJIsA y4eOHOM
IIPAKTUYECKOW M IMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JUCUUILIMHAM

I'pynmnossie
(MHAMBUOYaTbHEIC)
KOHCYJTbTAITIN

VYyeOHast ayJUTOpHs UI TPOBEACHHS 3aHITHIA JIEKIIHOHHOTO,
CEMHUHApPCKOIo TUMa

350080 r. Kpacuonap, yin. CopmoBckas, 173, Ne22

VYyeOnass  meGenb  (CTONBI,  CTYJdbsl), TMEPCOHAIBHBIN
KOMIIBIOTEP C BBIXOJOM B ceTh VIHTEpHET, MPOEKTOp, IKpPaH,
MeloBas JI0CKa, JabOpaTOpHble KOMIUIEKCHI Uil ydeOHOMH
IIPAKTUYECKOW M TNPOEKTHOM JEATEIBHOCTH IO €CTECTBEH-
HOHAYYHBIM JIUCHUIUIMHAM

Texkymuii  KOHTpPOJIb,

VYueOHast ayquTopus AJisi MPOBEACHUS 3aHATUN JICKIIMOHHOTO,

IPOMEXYTOUHas CEMHUHApPCKOIo TUMa

aTTecTamus 350080 r. Kpacuonap, yin. CopmoBckasi, 173, Ne22
VYyeOnass  meGenb  (CTONBI,  CTyJdbsl), TMEPCOHAIBHBIN
KOMIBIOTEP C BBIXOJOM B CeTh VIHTEpHET, MPOEKTOp, IKpPaH,
MeloBasi JI0CKa, JabOopaToOpHble KOMIUIEKCHI Il ydeOHOMH
IIPAKTUYECKOW M TNPOEKTHOM MJEATEIBHOCTH IO €CTECTBEH-
HOHAYYHBIM JIUCHUIUIMHAM

CamocTosiTenbHas bubnmoreka (Kpacnonap, yi. Copmosckas, 173)

paboTta VYuyebHast  meOenb  (CTONBL,  CTyNbsl),  IEpPCOHAJIbHBIE

KOMITBIOTCPHI C BBIXOJ0OM B CCTh I/IHTepHeT.




