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MCXaHUKHU IJId aHaJIn3a (bHSI/I‘ICCKI/IX SIBIICHUI U MMpoLECCOB.

1. ]_le.J'II/I 1 3aJa49Y1 U3YUYCHHUSA TUCHUIIJINHBI

1.1 Heab 1ucuunJInHbI
[lenpto Kypca sIBIIIETCS O3HAKOMIICHHE CTYACHTOB CO CHENU(PUUECKUMU KBAHTOBBIMH
CBOMCTBAMM U 3aKOHOMEPHOCTSIMH MHKPOOOBEKTOB, C MPUMEHEHHEM 3aKOHOB KBAaHTOBOM

1.2 3agauyu AUCHMILINHBI
- popMUpPOBaHUE OCHOBHBIX MOHATUH U MPEACTABICHUI KBAHTOBOW MEXaHUKH;

- O3HaKOMJICHHUC

CTYJICHTOB

C

HCII0JIb30BAHUEM IS PELLICHUS Psila KOHKPETHBIX 3a/1a4;
- co3aanue 0a3bl U U3YYSHHS MOCIEAYIOIUX Pa3AeioB Kypca TeOpPETHIECKON (PU3UKH;

-00CyX/IeHue

MIPUJIOKECHUM KBAaHTOBOM MEXAHMKHU,

KBAaHTOBBIX CBOMCTB M 3aKOHOMEPHOCTEH MUKPOOOBEKTOB;
- (opMupoBanme y Oyaymux yuurteneil IpeaCcTaBiICHUs O KBAHTOBON TEOPUH KaK

byHIameHTe

COBPEMEHHOM

00I11e4eI0BEUECKOM KYIbTYpHI.

(OpMYITUPOBOK KBAHTOBOM MEXaHUKH:

¢u3ukn  u

OCHOBHBIMH MCTOAaMU

KakK

BaKHEUIIEH

COCTaBHOU

9TOM HAyKH U UX

NpCACKA3aHHBIX Ha OCHOBC

qaCTu

1.3 MecTo qucuuinHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl
Jucuumnmna «KBaHTOBasi MeXaHHWKa» OTHOCHTCS K 00s3aTeIbHOM BapHATUBHON YacTH B
nzyueHnn Moaynsi «OCHOBBI TEOPETUYECKON (U3UKI» U SIBISIETCS 0a30BbIM TEOPETHUECKUM H
MPAKTUYECKUM OCHOBAHHEM JJISl TIOATOTOBKU OaKaIaBpOB IO BTOPOMY MPOQHiTio «DU3NKay.
KBaHTOBass MexaHMKa SIBJIETCS OJHUM M3 TJIaBHBIX JOCTHKEHUH HaydHOM Mblcau XX
Beka. Hapsny ¢ Teopueil OTHOCHTENFHOCTH OHA COCTaBIISIET (PYyHAAMEHT COBPEMEHHON (PHU3UKH.
Omna omnupaetcss Ha 3HAYUTEIBLHO 00Jiee CI0XKHBIN, M0 CPABHEHUIO C KIIACCHYECKONH MEXaHUKOH,
MaTeMaTU4eCKUH ammapar.
[Iporpamma Kypca mpeaycMaTpuBaeT H3ydeHHE TPEX (PU3MUECKH SKBHUBAJICHTHBIX

BonHOBOW MexaHuku Ilpénunrepa,

MexaHUKH [ eif3eHOepra 1 BEKTOpHOM KBaHTOBON MexaHuKHU Jlupaka.

MaTpU4YHOU

1.4 IlepeyeHb NUIAaHMPYEMbIX Pe3yJbTATOB 00y4eHHs] IO AWCHMILIMHE (MOIYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI POrpaMMBbl

[Iporiecc wW3ydeHWs AWCHUIUIMHBI HAmpaBieH Ha (HOPMHUPOBAHHME CIETYIOMIMX
KOMIICTCHLIUH:
No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM JUCIUTUIMHBI
. 1’1 KOMIIET | KOMIIETEHIINH (WK €€ o0yyJaronuecst TOJIKHBI
" | eHuum 4acTH) 3HATH YMeTh BJIA/IeTh
1. OK3 — crocoOeH 3.1. mecTo VY.1. B.1.
HCII0JIb30BATh KBaHTOBOM CamocrosarenbHo | MaremaTtuuec-
€CTECTBEHHOHAy4YHbIE | MEXaHUKHU Ha npuobperaTh KoM
U MaTEMaTU4ECKUE KapTe HayKH, €€ | 3HaHUA 110 KYJIbTYpOH,
3HAHUS I pOJIb KaK KBaHTOBO HEOOX0IUMOH
OpUEHTUPOBAHUS B byngamenTa MEXaHHUKE, hIE;
COBPEMEHHOM COBPEMEHHOM UCIOJIB3YS IIOHUMAaHU U
MH(POPMALIMOHHOM bU3MKK U KaK yueOHyI0 ONMCAaHUS
IIPOCTPAHCTBE COCTaBHOM JIUTEpaTypy u KBaHTOBO-
4acTu COBPEMEHHBIE MEXaHUYECKUX
oOmieyenoBeyec | MHPOPMAITMOHHBI | SIBICHUH;
KOU KyJIbTYpBI; | €H B.2.
3.2. OCHOBHEBIE KOMMYHUKAIIMOH | METOJaMH
MIOHATHS, HbI€ TEXHOJIOTUH; | MaTEMaTHYECK
MIPUHLIUIIBI, y.2. ux




No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM TUCHUTUIMHBI
. | KOMIET | KOMIETCHIMH (wnm e€ o0yyJaronumecst TOJIKHbI
" | eHUUU 4acTH) 3HATh YMeETh BJIaJeTh
U U HCII0JIb30BATh npeoOpa3oBaH
ypaBHEHUs 3HAHMUS, ui s
2. I1K1 — TOTOBHOCTb KBaHTOBOM IIOJIY4YCHHBIC IIPU | MOJIy4EHUs
pean30BbIBATh MEXaHHUKH, U3Y4EHUU OCHOBHBIX
oOpa3oBaTesbHbIC JTansl €€ TAHHOTO Kypca, B | puznueckux
IIPOrpPaMMBbI 110 CTaHOBJIEHUS U | JPYTUX pa3jenax | pe3yJabTaToB;
y4yeOHOMY MpEeMETY B | pa3BUTHUS; TEOPETUYECKON B.3.
COOTBETCTBUU C 3.3. bu3uKu; HaBbIKaMU
TpeOOBaHUAMU MaremMaTudecku | Y.3. pemartb MIPUMEHEHUS
00pa3oBaTEIbHBIX i anmapar CENER I PINE ypaBHEHUS
CTaH1apTOB KBaHTOBOM IIPOCTBIX [Ipénunrepa
MEXAaHUKH; KBaHTOBO- JUIS PELIECHUS
3.4. OCHOBHBIE MEXaHUYECKUX OCHOBHBIX
pe3yabTaThl MoJeNel; KBaHTOBBIX
TOYHO- V.4 3azad.
pelIaeMbIx aHAJIN3UPOBATh
KBaHTOBBIX ¢buznueckuit
3aJ1a4, METO/1a CMBICII OCHOBHBIX
TEOPUH bopmyu,
BO3MYILIEHUNW U | YPAaBHEHUH U
IIPaKTUYECKHE pE3yIbTaTOB
MPUIIOKEHHUS KBaHTOBOM
KBaHTOBOM MEXaHHUKH,
MEXaHUKH. IIPUMEHSTD
IPUHIUT
COOTBETCTBUS.

2. CTpyKTYpa M coiep:KaHHe JHCIUIIIHHBI

2.1 Pacnpenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAAM pador

OOmass Tpymo€MKOCTh JTUCIMIUIMHBI cocTaBisieT 3 3ad.ed. (108 wacom), wux
pacripesiesieHie 110 BUAaM paboT MpesICTaBlIeHO B Tabuule (04 cmyoenmog 3P0).

Bun yue6HOI paboThI Bcero Kypc
4acoB (dacer)
4
KonraktHas pabora, B TOM 4ncJe: 8.3 8.3

AyIuTOpHBIE 3aHATHS (BCEro):

3aHAaTHA IEKIIUOHHOTO THUIIA 4 4 - - -

JlaGopaTopHble 3aHATHS - - - - -

3aHATHS] CEMUHAPCKOTO TUIIA (CEMHUHAPBHI,

4 4 - - -
IIPAKTUYECKUE 3aHSTHS)
MNnas koHTaKTHas padora:
KonTpons camoctosrensHoit paboTsl (KCP)
IIpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHast padoTa, B TOM YHcJIe: 91 91
Kypcogas pabora - - - - -
ITpopaboTka y4eGHOro (TEOPETHUYECKOro) MaTepraa 20 20 - - -
BrinosiHeHne MHAMBUTyalbHBIX 3aJaHUH (ITOATOTOBKA 20 20 i i i

COOOIICHNH, TPE3EHTAINI)




Pedepat 20 20 - - -
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 31 31 - - -
KonTpoJis:
[ToaroroBka k 3K3aMeHy 8,7 8,7
OO0mas Tpy10eMKOCTh Jac. 108 108 - - -
B TOM YHCJIe KOHTAKTHAsA 8,3 8,3
pabdora
3a4. efy 3 3

2.2 CTpyKTYypa AMCUMILINHBI:

PacnpenencHue Bua0B yueOHOM pabOThI U MX TPYJOSMKOCTH IO pa3jeiaM AUCIIUTUIAHBL.
(051 cmyoenmos 3D0)

2.3 ConeprxaHue pa3ieioB AUCHUNIHHBI:

Ne KonunuectBo yacos
" AynuropHas CamocTrosTenbHas
pazne HaumenoBanue paznenos
1 Bcero pabota pabota
JI 113 JIP
1 2 3 4 5 6 7
OKCIepUMEHTANIBHBIE OCHOBBI U 26 1 1 24
1. MaTeMaTU4eCKUH anmapar
KBAaHTOBOM MEXaHUKHU
Tou4HO pelraemble KBAHTOBO- 26 1 1 24
MEXaHUYECKUE 3aJauu.
2. OnHOMEpHOE NBUKEHHUE.
JIBM>KEHME B I10JI€ LIEHTPAIbHBIX
Q70
[TpubmmkeHHbIE METOIBI 24 1 1 22
3. KBaHTOBOM MeXaHUKU. Teopus
BO3MYILICHUI
4 CIUH U CHUCTEMBI TOXAECTBEHHBIX 23 1 1 21
YJaCTHIL
NTOI'O 4 4 91
2.3.1 3aHATHSA JeKINOHHOIO THIIA
Ne HaumenoBanue Conepanme pasyena dopma TEKyIIEro
paznena KOHTPOJIS
1 2 3 4
1. OkcnepuMeHTalbHbIE| BBeieHne. MecTo KBaHTOBOM MEXaHMKHU Ha |YCTHBIN ONpOC
OCHOBBI U KapTe Hayku. OCHOBHBIE ATaIIbI
MaTeMaTHYECKUU CTaHOBJICHUS KBAHTOBOU TEOPUH.
anmnapaT KBaHTOBOM |KBaHTOBas Teopus Kak BaKHEHIIas
MEXaHUKHU coCTaBHas yacTh OOIIEYeIOBEUECKOM
KYJIBTYPBI.
DKCIIepUMEHTANIBHBIE OCHOBBI KBAHTOBO
MexaHukH. HecocTosTenbHOCTD




KJIACCUYECKOH (PU3UKHU MPH 00BICHEHUN
aTOMHBIX SIBJIEHUH (pacipeesieHue SHEPIUn
B CHEKTpE U3TyueHHs aOCOTIOTHO YEPHOTO
Tena; MoJiesb aToma Pesepdopaa u
npo0ieMa ee yCTOMYUBOCTH; INHEHYAThII
XapaKTep aTOMHBIX cieKTpoB). ITocTynarsl
bopa u ux sKkcrnepuMeHTalIbHOE
NOATBepKieHNE. KBaHTOBaHME KpPYroBBIX
opOUT B aTOME BOAOPOIa. YPOBHU SHEPTUU
U CIIEKTPAJIbHBIE CEPUH
BOJOPOA0OTION00HOTO aroma. TpyaHoCcTH
teopun bopa. DnemenTapHas KBaHTOBas
TEopHs CBeTa M 0OBSICHEHNE HA €€ OCHOBE
¢dorornexTpuueckoro 3pdekra, apdexra
Komnrona. ['unoresa ne bpoiins o
KOPITyCKYJIIPHO-BOJIHOBOM IpUpPOJIE
MHKPOYACTHULL U €€ SKCIIEPUMEHTAIbHBIC
MOJITBEPXKAEHUS (OTBITHI MO TU(PPAKINAN
JJIEKTPOHOB, HEUTPOHOB, ATOMOB U
MOJIEKYII).
MaremMarnueckuii anmnapar KBaHTOBOM
MexaHuKH. [ToHsTHE 0 BOJIHOBOH (PYyHKITMH
KBAaHTOBO-MEXaHUYECKOU CHCTEMBI.
CraTucTueckoe TOJIKOBAHUE BOJIH /1€
bpoiinsa. BeposATHOCTHBIN XapakTep
3aKOHOB KBAHTOBOW MEXaHUKH.
VYpauenue Lpénunrepa s cBoOOIHON
YaCTULIBI ¥ YACTUIIBI BO BHELLIHEM
MOTEHIMAIBHOM MoJie. CTalMoHapHbIe
coctosHus. YpasHenue lpénunrepa as
CTal{MOHAPHBIX COCTOSIHUN. Y PaBHEHUE
HENPEPBIBHOCTU B KBAHTOBOW MEXAHHUKE.
BekTop IIOTHOCTH TOTOKA BEPOSITHOCTH.
[IpuHIMIT Cynepno3uIMy COCTOSIHUM
B KBaHTOBOU MexaHuKe. M300paxkeHune
(bU3NYECKUX BETMYMH JIMHEHHBIMU
CaMOCOIIPSKEHHBIMU OIIEPATOPAMMU.
Omneparopbl KOOPAWHATHL, UMITYJIbCa,
MOMEHTA KOJIMYECTBA ABM)KECHHUS, DHEPTUU.
Teopembl 0 cOOCTBEHHBIX (YHKLIHUAX U
COOCTBEHHBIX 3HAUEHUSX JIMHEIHHBIX
CaMOCONPSDKEHHBIX onepaTopoB. CpeaHue
3Ha4YeHHUs (PU3NYECKUX BEITUUUH U
BEPOSATHOCTH UX JO3BOJICHHBIX 3HAYCHUIA.
CootHomenus koMmmyranuu. ITonstue o
MOJIHOM Habope (pU3NUECKUX BEITUUYHH.
CooTHoIIEHNE HEOTIPEAETIEHHOCTEN s
KOOpJMHATHI U UMITyJbca. HepaBeHCTBO
I'eiizenOepra. Kpurnka ommOouHbIX
TOJIKOBAHUN COOTHOIIEHUN
HeolpeaeneHHocTel. Pob nmponecca
U3MEpPEHUs B KBAHTOBOI MEXaHMUKE.




HuddepenuupoBanue onepaTopoB MO
BPEMEHHU M 3aKOHBI COXpPAaHEHHSI B
KBaHTOBOW MexaHHKe. CBsI3b 3aKOHOB
COXpaHEHHUs C CHMMETpPHUEH MPOCTPAaHCTBA U
BpPEMEHHU.

TouHO pelraemslie
KBaHTOBO-
MEXaHHYECKUE
3agauu. OqHOMEpHOE
JBUKEHHUE.
JIBu>keHue B moje
LEHTPATbHBIX CHJI

B3auMoCBsI3b KBaHTOBOM M KJIIACCUYECKOM
MexaHuku. O0o01IeHne ypaBHeHUs
I'amunbroHa-SIKOOHM B KBAHTOBOM MEXaHHUKE.
IIpenenbHbIl NEpexo] K KIIACCUYECKOU
MmexaHuke. Teopemsl Ipendecta. [punimmn
IIPUYMHHOCTH B KBAHTOBOI MEXaHUKE.
OpHOMEpHBIE KBAHTOBO-MEXaHUUECKUE
3a1a4d. 3aja4a O YacTUIIE B OJTHOMEPHOM,
a0COTFOTHO HEMTPOHUIIAEMOM SIIITUKE.
JInHEeWHbI TApMOHUYECKUN OCLUIUIATOP,
€r0 SHEPreTUYECKUM CIIEKTP U BOJHOBBIE
¢dbyHkH. B3anMoaelicTBre MUKPOUYACTHITBI
C IOTECHIUAIBHON CTYIICHBKOM.
Hanb6aprepnoe paccesinue. [IpoxoxeHue
YaCTHUIIbl Yepe3 MOTSHLIUANbHBIN Oapbep
IPSIMOYTOJIBHOM U MTPOU3BOJILHON (DOPMBI.
TynnensHbIN 3 Pexr. Ob1HME cBOMCTBA
OJIHOMEPHOT'O JBUKEHUS MUKPOYACTHULBI.
JIBMKEHME B LIEHTPAIIbHO-CUMMETPUUYHBIX
noJisix. [Ipobaema AByX Ten B KBaHTOBOM
MEXaHUKE U €€ CBEICHUE K 3aJ1a4e O
JBUKEHUH OJHOM 4aCTUIIbl B LIEHTPAIBHO-
CUMMeETpUYECKOM mouie. IHTerpainl
nBrkeHus. OnepaTopsl MOMEHTA UMITYJIbCA,
uX cOOCTBEHHbIE (DYHKIIMU U COOCTBEHHBIE
3HadeHus. PaguanbsHoe ypaBHEHHE
Ipenunrepa. [loBenenue pagnanbHOM
BOJIHOBOW (DYHKIIMHU HA OOJIBIINX U MaJIBIX
PACCTOSIHUAX OT LIEHTpPA ITOJISL.
Bonopononono0HeIif aToM (dHEpreTHYSCKUe
YPOBHH U CTPYKTypa BOJHOBBIX (PYHKITUI
JUCKPETHOTO CIIEKTPA; «CIydaiiHOE»
BBIPOXKACHUE; PalUaJIbHAS U YIIIOBas
IUIOTHOCTH 3JIEKTPOHHOTO 00JIaKa;
CIIEKTPOCKOITUYECKas KITaCCU(pHKAIIHS
COCTOSIHMM; KPYTOBBIE TOKH B aTOME U
MarHUTHBIA MOMEHT OpOUTAIBHOTO
JBUKEHUS 3NekTpoHa). KBaHTOBaHMe
SHEPruM BpaleHus (IPOCTPaHCTBEHHBII
potarop). Mozenb ONTUYECKOTO 3IEKTPOHA
JUIS aTOMOB LIEJIOYHBIX METAJIOB.

YcTHBII onpoc

[TpubnuxeHHble
METOJbI KBAHTOBOU
MexaHuku. Teopus
BO3MYILIEHU

Teopus Bo3myienuid. Ilonsrue o
Pa3JIMYHBIX [IPEACTABICHUAX COCTOSHUSA
KBaHTOBO-MEXaHUYECKOU CHUCTEMBI.
Marpu4HoOe NpeacTaBICHUE ONIEPaTOPOB.
VYpasuenue Illpenunrepa B MaTpu4HON

YcTHBIN onpoc




dopme. [TocraHoBKa 3a/1a4, pemaeMbIX
METOJIAMU TEOPUU BO3MYILIECHUS. Teopus
CTallMOHAPHOTO BO3MYILEHUS [IPU
OTCYTCTBUM U HAIMYUU BbIPOKACHUS. CUITBI
Ban-nep-Baanbsca. M3otonnueckuii ciBUT
ypOBHEH BOJIOPOJOIOI0OHOTO aToMa.

Teopml BBIHYXXJICHHBIX KBAHTOBBIX
HIePEXO/I0B.

DNEMEHTHI TEOPUH U3ITyUEHUS.
BeposTHOCTD BBIHYKIEHHBIX
JIEKTPOAUIIONBHBIX IEPEXOIOB.
KoaddunmenTsr DitHmTeiHa 11
MHIYLUMPOBAHHBIX U CIOHTAHHBIX
nepexo10B. CooTHOIIIEHUE
HEOIPEEIIEHHOCTH Il SHEPTUU U
BpeMeHH. VIHTEHCUBHOCTb U €CTECTBEHHAS
LIUPHUHA CIEKTPaAJIbHBIX JIMHUN. [IpaBuiia
oT0opa IS AEKTPUYECKOTO AUTIOJIEHOTO
U3JIyYEHUS OCLMIUISTOPA U ONITUYECKOTO
3JIEKTPOHA B aTOMaXx.

COuH ¥ CUCTEMEI
TOXKIECTBEHHBIX
YaCTHUIL

[TpuHIUIT TOXKAECTBEHHOCTH OJUHAKOBBIX
MuKpouacTull. OnepaTop nepecTaHoBKH
yacTull. CHMMETpUYHBIE 1 ACUMMETPUYHbIE
coctostHusA. bo3ons! U Gpepmuonsl. [IpuHImn
[Maymu. [TpubnuxenHas Teopus aToma
renusi. CHHIJIETHBIE U TPUILIETHBIE YPOBHU
(opTo- u maparenuii). OOMeHHOE
B3aUMOJECHCTBHE. MHOTO3JIEKTPOHHBIE
aTtomsl. [lonsTHe 0 meTone
CaMOCOTJIaCOBAHHOTO TOJISI; TPAaBUIIA
CJI05KEHUSI MOMEHTOB; THIIbI CBSI3EN
3JIEKTPOHOB B aTOMax.
CriekTpocKoTnMuecKas KIacCHU(pUKaIUs
cocrosHuil. [lepuoaudeckas cucrema
snemeHToB JI. . MenaeneeBa. 3anonHeHue
o0osnouek B aromax. MoJiekyia BoAopoa u
NpUpOJa XUMUYECKUX CHIL.

3akmmoueHue. ['paHulbl TPUMEHUMOCTH
HEPEIATUBUCTCKON KBAHTOBOW MEXAHUKH.
dopmanpHas cxeMa KBAHTOBOW MEXaHHUKH.
Hexkotopeie KOHLIENTYaIbHBIE BOIIPOCHI
KBAaHTOBON MEXaHUKHU.

YcTHBII onpoc

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

HanmenoBaunue
paszaena

TemaTuka NpakTUYECKUX 3aHATUN
(cemuHapoB)

dopma TeKymero
KOHTPOJISt




2

3

4

DKcnepruMeHTaIbHbIE
OCHOBBI U
MaTeMaTHYECKUI
anmapar KBaHTOBOH
MEXaHUKU

Ne 3andarue 1. 3arpyaHeHHs KJIacCUYECKON
(GU3HKN B OOBSICHEHUH CBOMCTB
AIIEKTPOMArHUTHOTO U3JTy4YEHUS U
MHUKPOOOBEKTOB.

1.IIpo6nema n3nydenuss AUT.
HeB03MOXHOCTh 00BsICHEHHS 3aKOHOB
doTorddexTa Ha OCHOBE INEKTPOTNHAMUKI
Makcsena.

2.Mopenb yrpyro-cBsi3aHHOTO 3JIEKTPOHA U
€€ 3aTpyIHEHUs.

3.duckyccus bopa u DiiHiTeliHA O
(byHIaMEHTaIbHOM MTPUHLUIIE KBAHTOBOK
MEXaHUKH (COOTHOILIEHUE
HEOIIPEACICHHOCTEN Il SHEPTUU U
BPEMEHN).

3ansTue 2. BoJHOBBIE IAKETHI.
CooTHoOIIEHNE HEOTIPEAETIEHHOCTEN.
1.BonnoBoii naket. ®a3oBast u rpynnosas
CKOPOCTH BOJIH 1€ bpoiiis.
2.CoOTHOLIEHUS HEOTIPEAETIEHHOCTEN.
3.Bpemst pacribiBaHus! BOJTHOBOTO MAKETA.
3ansatue 3. CoOcTBeHHBIE (QYHKIIUHU U
COOCTBEHHBIEC 3HAYECHUS OIIEPATOPOB.
1.Co6cTBeHHbIE (DYHKIIMH U COOCTBEHHBIE
3HA4YEHUs OTIEPaTOPOB UMIYIIbCA, POCKIHH
MOMEHTA UMITYJIbCa U €ro KBaJpara.
2.HopMupoBKa BOJTHOBBIX (DyHKLUH B
cllyyae HEIPEepPBIBHOTO CIIEKTPa
COOCTBEHHBIX 3HAUCHUI.

3ansatue 4. KomMmyraTopsl.
KomMMmyTannoHHbIe COOTHOIICHHUS TS
KOOpAMHAT W MUMITYJIECOB, MTPOEKIIUI
MOMEHTA KOJIMYECTBA JBU)KCHUSI.

Komnoksuym.

KoHnTponbsHas
paboTta Nel
MareMaruueckuit
anmapar KBaHTOBOHM
MEXaHUKH.
CootHomeHus
KOMMYTallUH

TouHO pelraemslie
KBaHTOBO-
MEXaHHYECKUE
3agauu. OqHOMEpHOE
JBUKEHHUE.
JIBu>keHue B moje
LEHTPATbHBIX CHJI

3anstue 6. JIuHelHbIl TapMOHUYECKUI
OCLIMJLIATOP.

1.Bplunciienne sHEpruy HyJIEBbIX
KoJie0aHUl Ha OCHOBE HEPaBEHCTBA
Ieiizendepra.

2.Bpluncienre aMIUIATY]l BEPOSATHOCTEN €
IIOMOIIBIO YCIIOBUS HOPMUPOBKH BOJTHOBBIX
byHKIUH.

3.IIpaBuna otdopa ams JIIO.

3anstue 7. OnepaTopsl MOMEHTA
KOJINYECTBA JABMKEHHS B ChepruIecKoit
CUCTEME KOOPJMHAT.

1.0OnepaTopsl MOMEHTA UMITYJIbCA U €TO
MPOEKIUii B chepudeckoit cucreme
KOOpJUHAT.

2.0nepaTopsl NOBBILIEHUS U TIOHWKEHUS
MOMEHTA UMITYJIbCA.

Komnoksuym.




3ansitue 8. J[Br>KeHre MUKPOYACTHUIIBI B
0JI€ LIEHTPAJIbHBIX cUJI (2 Yac.)
HccenepoBanue paauanbHON INIOTHOCTH
BEPOSITHOCTH B BOJIOPOJIOTIOIOOHOM aToMe.

[TpubnuxeHHble
METObI KBAHTOBOU
MexaHuku. Teopus
BO3MYILIEHU

3anstus 3, 4. KBaHTOBBIE ITEpEX0/Ibl B
YCIIOBUSAX HECTALMOHAPHOTO BO3MYILIEHUSI.
1.BeposATHOCTh KBaHTOBBIX IEPEXOI0B MO
BIIMSIHUEM TIEPUOUYECKOTO BO3MYIIICHHUS.
DNEKTPUUYECKUE AUTIOTIbHBIE IEPEXOIBI.
2.IIpaBuna oT60pa A1t OPOUTAILHOTO U
MarHUTHOTO KBAHTOBBIX YHCENI.
3.Boruncnenue k03¢ UIHEHTOB
OHHIITENHA.

4.EcrecTBEeHHAas MIMPUHA SHEPTETUUECKOTO
YPOBHSI.

5.Ynopyroe paccesHue 4acTHUIl B IEPBOM
NPUOIIMKEHUN TEOPUU BO3MYILIEHHH.
3anstue 5. B3aumoelicTBre KBaHTOBOM
CUCTEMBI C 3JIEKTPOMArHUTHBIM MOJIEM
(KOMIBIOTEPHBIN 3KCIIEPUMEHT)
1./IByxXypoBHEBas cucrema B 110J1€
JIEKTPOMArHUTHOM BOJIHBI.

2.Ilepexoapl B JUCKPETHOM CIIEKTPE.
3.KBaHTOBBIE IIEPEXO/IBI U3 TUCKPETHOTO
CIIEKTPA B KOHTHHYYM.

Komnoxsuym

COuH ¥ CUCTEMEI
TOXKIECTBEHHBIX
YaCTHUIL

3anstue 6. CIMH 2J1EKTpOHA
1.IlepecTaHOBOYHBIE COOTHOIIEHHUS IS
OIEpaTOpPOB CIHHA.

2. Matpuus! [laynn.

3.0mnepatopsl NOBBILIEHUS U TOHWKEHUS
IIPOEKIINH CIIMHA.

3anstue 7. ATOM reius.

1. IlpumeHeHne Teoprun BO3MYLIEHUI
JBYXKPATHO BBIPOKJCHHOTO YPOBHS JUIS
ONPEENIEHUsI 3HEPTETUYECKOTO CIIEKTpa
JBYX2JIEKTPOHHON CUCTEMBI.
2.O0MEHHBIH U KyJIOHOBCKUI UHTETPAJIBL.
3.0mnpeneneHue BUAa TPUILIIETHBIX U
CHHIJIETHBIX BOJHOBBIX (DYHKIIMH.

4. OpTto- u nmaparenui.

3anstue 8. Monekyna Bojopoaa
1.Pacuet 3HEpreTnyeckoro crnekrpa
MOJIEKYJBI Bogopoaa. MHrerpaisl
0OMEHHOTO M KyJJOHOBCKOTO
B3aUMOJICICTBUS, UHTErPAIl
HEOPTOTOHAJILHOCTH.

2.0mpeneneHye BUa BOJHOBBIX (DYHKIIHIA ¢
YYETOM MX CBOMCTB CUMMETPHH.
3.YcranoBiieHue KpuTepusi 00pa3oBaHUs
MOJIEKYJIBI BOJAOPOJa U TOMEOIOIIPHON
XUMUYECKOH CBSI3U.

3anstus 9, 10. MHOro31eKTpOHHbIE

Komnoksuym.

KoHnTponbsHas
pabota Ne2:
oIpenieNieHue
OCHOBHBIX TEPMOB
IUISL IEPEXOIHBIX U
pelKo3eMeNbHbIX
3JIEMEHTOB




CHCTEMBI
1.Boruncienne opOouTabHOTO, CITMHOBOTO U
MIOJIHOTO MOMEHTA KOJINYECTBA JABHKCHUS
MHOTO3JIEKTPOHHBIX aTOMOB.
2.0npeneneHue OCHOBHBIX TEPMOB
MHOTO3JIEKTPOHHBIX aTOMOB C YU4ETOM
npaBuil XyHJa.

3.Boruncnenue 3¢ hekTuBHOrO yncia
MarHeToHoB bopa.

2.3.3 JIaGopaTopHbBIe 3aHATHS

He npedycmompenut

2.3.4 IllpumepHasi TeMAaTHKA KYPCOBBIX PadoT (IPOEKTOB)

He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceUeHus AJIsl CAMOCTOATEIbHOIH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

[TepeueHnb ya4eOHO-METOINIECKOTO 00ECTICUCHHSI TUCITUTLIUHBI 110

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITETILHON paboTHI
2 3
ITpopabotka |baiikoB, FO.A. KBanTtoBas Mexanuka: yuebHoe nocobue / FO.A. baiikos,
y4eOHOTO B.M. Ky3nenoB. — Mocksa : M3garensctBo "JlaGopaTtopus 3HaHMA",
(Teopetnueckoro)|2015. — 294 ¢. — Pexxum nocryma: https://e.lanbook.com/book/70719.
matepuasnia  [Mponos, M.E. 3amaum no xBaHTOBOM (pusuke: yuebHoe mocodbue / N.E.
2 | Bemoanenne [UpomoB. — Mocksa : UznatenbctBo "Jlaboparopus 3uanwmit", 2015. —
uHauBUAyanbHbx 220 c. — Pexum pocryna: https://e.lanbook.com/book/84093.
3aJlaHuI Baiin6epr, C. KsantoBas Tteopus momst. T.1. OOmas Tteopus
(moaroroska |[DnekrponHsiit pecype] / C. Baitn6epr; nox pea. B.Y. XXykosckoro; mep. ¢
coobmienuii, |anri. B.Y. XKykoBckoro. — Mocksa: ®@usmariur, 2015. — 648 c. —
npesenraiuii) |Pesxum goctyna: https://e.lanbook.com/book/91164.
3 Pedepat

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBercTBuM ¢ TpeboBanusmMu OI'OC mpu peanuzanuu pa3IMuHBIX BUJOB y4eOHON
palboThl B Tpoliecce M3YYEHHs AUCHUIUIMHBI MPEIyCMaTpPUBAETCS HCIOJB30BaHHE B y4eOHOM
nporiecce CIeAYIOMNX aKTUBHBIX M MHTEPAKTUBHBIX (DOPM MIPOBEICHUS 3aHATHI:

® JICKIIMH;

® [IOATOTOBKA MMCbMEHHBIX pehepaToB 1Mo TeMaM Kypca;

e Brinmoinenue

WHAMBUIYaTbHBIX 33JaHUH (IOATOTOBKA COOOIICHMIA, TPE3EHTAIINN).

4. OneHo4HbIe CpeacTBA VI TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMEKYTOYHOM
aTTecTaluu

4.1 ®oHA OLEHOYHBIX CPEICTB VISl NPOBeICHHUS TeKYIel aTTeCTAUN

Bonpocel K0JUIOKBHYMOB .
Kosnoksuym Ne 1. SKCITEPUMEHTAJIbHBIE OCHOBbLI 1 MATEMATHUYECKHUHN

ATIITAPAT KBAHTOBOW MEXAHUKU




1. ®opmyna [Inanka.

2. Teopus hoTOHOB DHHIITEHHA.

3. JIMCKpeTHOCTh aTOMHBIX cocTosiHUA. Teopust Bogopogonogo0Horo atoma 1o bopy.

4. BonHoBbI€ cBOMCTBA yacTull. ['unoresa e bpoitns.

5.0nucaHue COCTOSIHUS C MTOMOIIIBIO BOTHOBOW (hyHKuMU. BonmHoBas ¢ynkuus ne bpoitns
JUISL CBOOOTHOM YaCTHUIIEL.

6. CraTucTuyeckas MHTEpIpeTanus BOJHOBOW (QyHKIIMH.

7. Ypasuenue O. lllpenunrepa.

8. CTalmoHapHbIE COCTOSIHHUSL.

9. IINOTHOCTH TOKA BEPOATHOCTH.

10. ConocraBneHue oneparopoB GU3NUECKUM BETUYNHAM B KBAHTOBOM MEXaHHUKE.

11. IlpuHmun cynepno3Muud COCTOSIHUM M JIMHEMHOCTh ONEPATOPOB B KBAHTOBOM
MeXaHHKe.

12. CoGcTBeHHBIE (DYHKIMU U COOCTBEHHBIE 3HAUCHHSI OTIEPATOPOB.

13. CaMocomnpsiKeHHBIE ONepaTophl. BelecTBeHHOCTh UX COOCTBEHHBIX 3HAUCHUH.

14. OpTOroHaJILHOCTH M HOPMUPOBKA COOCTBEHHBIX ()YHKIIUH.

15. Cpennue 3HaueHUsT PU3NUECKUX BEITUYHH.

16. Kommyranus omepaTopoB. YCIOBHE COBMECTHON OMpEACNEHHOCTH (PU3UIESCKIX
BEJIMYMH.

17. Hepasenctso ['eiizenbepra. CooTHOIIEHNE HEOTIPEAETICHHOCTEH.

18. HM3meHeHne BO BpPEMEHHM CpPEAHUX 3HAYEHUH  (PU3MUECKUX  BEJIMYMH.
JuddepenunpoBanue onepaTopoB MO BPEeMEHH.

19. 3akoHbl cCOXpaHEHUsI B KBAHTOBOM MEXaHUKE U MX CBSI3b CO CBOMCTBAMH CUMMETPHUHU
MPOCTPAHCTBA U BPEMEHH.

20.Teopemsr Dpendecta. [IpuHIUT MPUIHHHOCTH B KBAHTOBOH MEXaHUKE.

21.06006mu1enue ypaBHeHus I 'aMmunbToHa-Ik0OM B KBAHTOBOM MEXaHHKE.

22 IlpenenbHbli NEPEX0] K KJIACCUUECKON MEXAHUKE.

Komnokeuym Ne 2. TOYHO PEINAEMBIE 3AJJAYM KBAHTOBOW MEXAHUKU:
OAHOMEPHOE ABMXXEHWE. IBMOKEHUWE B ITOJIE HEHTPAJIBHBIX CHJIL.

1.YacTtuna B NOTEHLIMATIbHOM SIIHKE.

2.JInHelHbI TapMOHUYECKUN OCLMILIATOP.

3.B3aumoseiicTBHE MUKPOUYACTHIIBI C IPSMOYTOJIbHOM MOTEHIIMAIBLHON CTYIIEHBKOM.

4.TIpoxoxkIeHre YacTUIIbl Yepe3 MOTeHIUANbHBIN O0apbep. TyHHENbHBIH 3P EKT.

5./IBkeHHe B LEHTPaJIbHO-CUMMETPUYHOM T1oJie. PasneneHue nepeMeHHBIX B
ypaBHeHuu lllpénunrepa.

6.Cob6cTBeHHBIE (DYHKIIMH U COOCTBEHHBIE 3HAYECHHUS ONIEpaTopa MOMEHTA UMITYJIbCA.

7.PaguansHoe ypaBHeHue Llpénunrepa. DHepreTHUecKuil CeKTp BOAOPOAOTOI0O0HOTO
aToMa.

8.PasguanbHble BOJMHOBBIE (YHKIUHM CTAllMOHAPHBIX COCTOSIHUM BOJOPOAOTOI00HOTO
aTOMa U paJuanbHasl IJIOTHOCTh BEPOSITHOCTH.

9.Knaccudukanus coCTOSHUN B aTOME BOJAOPOIA.

Komoksuym Ne 3. TEOPUSI BO3MYIIIEHUN

1. CraunoHnapHas Teopusi BO3MYLIEHUI HEBBIPOKIECHHOIO YPOBHSI.

2. CtauroHapHas TeOpHUsl BO3MYILEHUIN IIPU HATMUUH BBIPOKICHHUSL.

3. Teopust BO3MyILEHUS, 3aBUCSIIETO OT BpeMeHU. KBaHTOBbBIE NTEPEXO/AbI MO/1 BIMSIHUEM
BO3MYILEHHUS, IEPUOJUYECKH 3aBUCSILETO OT BPEMEHHU.

4. BepoATHOCTb D3IEKTPUYECKUX MAMIOJBHBIX IE€PEXOJOB IpPH B3aUMOJECHCTBUU
3apsKEHHON YaCTULBI C AEKTPUYECKUM TOJIEM 3JIEKTPOMArHUTHOM BOJIHBI.

5.Koadhdunments DitHmTeitHa.

6.IIpaBuna oTbopa a1t OpOUTATBHOTO M MArHUTHOT'O KBAHTOBBIX YHCEIL.

Komnoksuym Ne 4. CTIIMH Y CUCTEMbBI TOXXKJAECTBEHHBIX YACTUIL
1. CriuH 37eKTpoHa. DKCIEpUMEHTAIbHbBIE (DAKTHI.




2. Onepatops! cnuHa. MaTtpuusl [laynn.

3. TlonHbIi MOMEHT KOJIMYECTBA JBWXKEHHA OiekTpoHa. CouH - opOuTampHOE
B3aUMO/JICHCTBHE.

4. ToHKasi CTPYKTypa CIIEKTPOB BOJOPOAONOIO0OHBIX aTOMOB.

5. Hopmansnslit 3¢ ekt 3eemana.

6. AHOMaNBHBIN dpdexT 3eemana.

7. IlpyHIMI HEPA3IMUYUMOCTH OJAMHAKOBBIX MUKPOUYACTHLI.

8. CuMMeTpHUYHBIC U AaHTHCUMMETPUYHbIE COCTOSIHUS. B030HBI 1 hepMHUOHBI.

9. llpunuun [aymu.

10. [Tepuoanueckas cucrema snementoB [[.M. Menpaeneena.

11. Atom remus. [1apa- u oprorenuii. OOMeHHOE B3aUMOIeHICTBHE.

12. Monexkyna Bopopoza. [Ipuposa KoBaJ€HTHON XUMUYECKOU CBSI3H.

13. CriuH 1 BaJIGHTHOCTS.

IIpumepHBI BApHAHT KOHTPOJIbHOM PadoThI
1. JIuHeWHbI rapMOHMYECKUH OCLUJUIATOP C 3apsoM e MOMEUIEH B OJHOPOJHOE

AIIEKTPUIECKOE TI0JIC HAMPSHKEHHOCTRIO €, HANPaBIEHHOE BIOJIbL OCH KoJsiebanmil. PaccmarpuBas
JEHCTBUE IEKTPUUECKOTO MOJIS KAaK BO3MYIIEHUE, HAUTH MOMPABKH IEPBOrO U BTOPOTO MOPSIKA
K SHEpPruu ocuwuisATopa. B ueM 3axiroyaercss BIMSHUE HATOKEHHOTO AJIEKTPUYECKOTO MOJis?
[TokaxuTe, YTO BHEIIHEE DJJICKTPUUECKOE TIOJE MOXKET «IOJAaBUTH» HYJEBbIe KojeOaHus
ociuigropa. [Ipu kakom mose 31o Bo3MokHO?  (cM., Hamp., ["anunkuii B.M., Kapuakos b.M.,
Koran B.1. 3agaun o kBaHTOBOM MexaHuke, Ne 8.3).

2. Haiitu mompaBKd MEpBOTO MOPSJIKAa K YPOBHSM SHEPIMU U BOJHOBBIM (DYHKLHSAM
ANIEKTPOHA, JBWXKYILErocs B CPepruuecKU-CHMMETPUYHOM T0JI€, B MPUCYTCTBUU OJHOPOJIHOTO
MAarHUTHOTO II0JIs, HAIIPaBJIEHHOIO BJOJIb OCH Z. Y4YeCTb, YTO HEBO3MYIIEHHBIMU BOJHOBBIMU

A

GYHKIMAMU SBIISIOTCS COOCTBEHHbIE (DYHKIMH ONEpaTOpa NPOEKLUH MOMEHTa UMITynnbca K _ .

3. Ilpu paccMOTpeHUH BOAOPOIOMOAOOHBIX ATOMOB OOBIYHO CUMTAETCS, YTO DIIEKTPOH
HAXOJHTCS B KYJOHOBCKOM IOJIE aTOMHOTO siipa. [Ipy 3TOM HE yYUTBIBACTCS OTIMYHE TIOJIS OT
KYJOHOBCKOTO B 00JIaCTH camoro sapa. HalTu mompaBKy NepBOro MOpsSaKa K OCHOBHOMY
YPOBHIO 3HEpPruu, OOYCIOBICHHYIO KOHEYHBIMH pa3MepaMH sipa, CUMTas SAp0 PaBHOMEPHO
3apsUKEHHBIM [IAPHKOM pajmyca 7, =~ 107" cu . Paguyc nepBoit GopoBckoii opoutsl a= 10~ cm .

B kauecTBe onepaTopa BO3MYIIEHHS IPUHATH

Ze* (3 1r? ,
S i e e
— 2
W= r, \2 2 +T, r<r,
0,7 >r,
73 L
BonHoBass  (QyHKIMS  OCHOBHOTO  COCTOSTHHSA VY, =2—e" V47 Orennre
a
EW
OTHOCHUTEIIbHBIN CABUT OCHOBHOT'O YPOBHS SHEPIUU —y 1pu Z ~100.
E

1

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeIeHUsI IPOMEKYTOYHOM aTTeCTANNU
IIpumepHBIe BOPOCHI K IK3aMeHY
1. ®opmyna [Inanka.



2. Teopus hoTOHOB DHHIITEHHA.

3. JIMCKpeTHOCTh aTOMHBIX cocTosiHUA. Teopust Bogopogonoo0Horo atoma 1o bopy.

4. BonHoBbI€ cBOMCTBA yacTull. ['unoresa e bpoitns.

5.0nucaHue COCTOSIHUS C MTOMOIIBIO BOTHOBOW (hyHKuMU. BonmHoBas ¢ynkuus ne bpoitns
JUISL CBOOOTHOM YaCTHUIIBL.

6. CraTuctuyeckas MHTEpIpeTanus BOJHOBOW (DyHKIIMH.

7. YpaBHenue O. lllpenunrepa.

8. CTaimoHapHbIe COCTOSIHHUSL.

9. [I1OTHOCTH TOKA BEPOATHOCTH.

10. ComocraBieHue onepaTopoB (PM3NYECKUM BEIUYMHAM B KBAHTOBOI MEXaHUKE.

11. IlpuHmun cynepno3Muud COCTOSIHUM W JIMHEMHOCTh ONEPATOPOB B KBAHTOBOU
MEXaHHUKE.

12. CoGcTBeHHBIE (YHKIMU U COOCTBEHHBIE 3HAUCHHSI OTIEPATOPOB.

13. CamocornpsikeHHBIE onepaTopbl. BenecTBeHHOCTh X COOCTBEHHBIX 3HAUCHHIH.

14. OpTOroHaJILHOCTH ¥ HOPMUPOBKA COOCTBEHHBIX ()YHKIIUH.

15. Cpennue 3HaueHUs] PU3NUECKUX BEITUYHH.

16.Kommyrarusi  omepaTopoB. YCJIOBHE COBMECTHON OIPENEICHHOCTH (PUINYECKUX
BEJINYMH.

17. Hepasenctso ['eiizenbepra. CooTHOIIEHNE HEOTIPEAEICHHOCTEH.

18. HM3meHeHne BO BpPEMEHHM CpEAHUX  3HAYEHUH  (PU3HUECKUX  BEJIMYMH.
HuddepenunpoBanue onepaTopoB MO BPEeMEHH.

19. 3akoHbI cCOXpaHEHUsI B KBAHTOBOM MEXaHUKE U MX CBSI3b CO CBOMCTBAMH CUMMETPHUHU
IIPOCTPAHCTBA U BPEMEHH.

20.Teopemsr Dpendecta. [IpuHIIUT TPUUMHHOCTH B KBAHTOBOI MEXaHUKE.

21.006006m1ienne ypaBHeHus I 'aMmunbToHa-Ik0OM B KBAHTOBOM MEXaHHKE.

22 IlpenenbHbIi epexo]l K KIACCUUYeCKOM MEXaHUKE.

23.Yactuua B NOTEHIUAIBHOM SIILIHKE.

24 JInHEeMHbIN rapMOHUYECKUI OCLUIIIATOP.

25.B3aumoIeiicTBUE MUKPOYACTULIBI C TPSMOYTOJIbHON NOTEHLUAIBHON CTYIIEHBKOM.

26.11poxosKeHNe YaCTHIIbI Yepe3 NOTEeHIMAIbHbIN Oapbep. TyHHEeTbHBIN 3P PEeKT.

27.]IB>KEHHE B LEHTPAIbHO-CUMMETPUYHOM Ioje. Pa3neneHue mnepeMeHHBIX B
ypaBHeHuu llIpéaunrepa.

28.CobcTBeHHbIE (PYHKIIMU U COOCTBEHHBIE 3HAUEHUS ONEpaTOPa MOMEHTA UMITYJIbCA.

29.PannansHoe ypaBHeHue llpéaunrepa. DHepreruyeckuii CeKTp BOJOPOIONOI00HOTO
aToMa.

30.PamnanbHple BOJHOBBIE (DYHKIMH CTAI[MOHAPHBIX COCTOSIHMH BOJOPOAOTOI00HOTO
aTOMa U paJuanbHasl IJIOTHOCTh BEPOSITHOCTH.

31.Knaccudukanus coOCTOSIHUN B aTOME BOJIOPO/IaA.

32.CranuoHapHasi TEOpHUs BO3MYIIEHUI HEBBIPOXKIEHHOTO YPOBHSI.

33.CranuoHapHas TEOpHUs BO3MYIIEHUN NTPU HATMYUU BBIPOKACHHUS.

34. Teopust BO3MYILEHUS, 3aBUCAILETO OT BpeMeHU. KBaHTOBbIE NEpEX0/Ibl N0 BIUSIHUEM
BO3MYILIEHHUS, IEPUOJUYECKH 3aBUCSILETO OT BPEMEHHU.

35.BeposSITHOCTb ~ IEKTPUYECKMX JUIOJBHBIX IEPEXOJ0B IPH  B3aUMOAECHCTBUU
3apsKEHHON YaCTULBI C AEKTPUUYECKUM TOJIEM 3JIEKTPOMArHUTHOM BOJIHBI.

36.KoadpdurueHTs DUHIITEHHA.

37.11paBuia oT60pa it OpOUTAIIBLHOTO U MATHUTHOTO KBAHTOBBIX YHCEN.

38.CnuH 3meKkTpoHa. DKCIIEPUMEHTAIbHBIE (DAKTHI.

39. Onepatopsl cinHa. Matpuis! [Taynu.

40.ITonHbIE MOMEHT KOJHMYECTBa JBWXKEHUs odyekTpoHa. ChuH - opOuTanmpHOE
B3aUMO/JICHCTBHE.

41. ToHKast CTPyKTypa CIEKTPOB BOJOPOIONOT00HBIX aTOMOB.

42 HopmanbHblil 3¢ ekt 3eemana.



43. AnomanpHbii 2P dext 3eemana.

44. IIpyHUIHUI HEPAZTUYUMOCTH OJIMHAKOBBIX MUKPOYACTHII.
45.CUMMETpUYHBIE U AHTUCUMMETPUYHBIC COCTOSTHUS. B0O30HBI U (DepMUOHEI.
46 ITpunuun [laynu.

47 Ilepuoauueckasi cucrema sinementoB .M. Menneneena.

48.Atom renus. [1apa- u optorenuii. O6MeHHOE B3aUMOICHCTBHE.
49.Monexkyna Bojopoja. [Ipuposa KoOBaIeHTHOM XUMUYECKOMN CBSA3H.
50.CruH ¥ Bal€HTHOCTb.

S. IlepeyeHb OCHOBHOW W [JONMOJHHUTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOIUMOI
AJIs1 OCBOEHMS IV CHUIIIMHBI (MOIYJIA)

5.1 OcHoBHast IMTepaTypa:

1. baiikoB, FO.A. KsanroBas mexanuka: yde6HOoe mocobue / FO.A. baiikoB, B.M.
Ky3nenoB. — Mocksa : M3parensctBo "Jlaboparopus 3nanuit", 2015. — 294 c. — Pexum
nocryma: https://e.lanbook.com/book/70719.

2. Uponos, N.E. 3amaun no xBaHTOBOW ¢usuke: yuebnoe nocodue / M.E. UpomoB. —
MockBa : U3zgarensctBo "JlaGopatopus 3Hanumit", 2015. — 220 c¢. — Pexum nocryna:
https://e.lanbook.com/book/84093.

3. BaiinGepr, C. KBanroBas teopus nomus. T.1. Obmas Teopust [DnekTpoHHbIH pecypc] /
C. BaiinGepr; non pea. B.U. Xykxosckoro; mep. ¢ anri. B.YU. XXykoBckoro. — Mocksa:
®duzmariur, 2015. — 648 c. — Pexxum gocryna: https://e.lanbook.com/book/91164.

5.2 JlonoJiHUTe/IbHAS JIMTEpPaTypa:

1. JJanmay JI.A. Kypc teopermueckoit ¢usuku. Tom III. KBanToBas MexaHuka
(HepensATUBUCTCKas Teopus) [DIeKTpoHHBIN pecypc]: yueOHOe mocoOue i By3oB/ Jlannmay
JLA., JIupmmn E.M.— DnekrpoH. TekcToBble AanHbie. — M.: ®DUSMATIIUT, 2004. — 798
c.— Pexxum nocryma: http://www.iprbookshop.ru/17288.— DBC «IPRbooksy, mo mapouto.

2. bnoxunues JI.U. OcHoBbI kBaHTOBOM MexaHuku - M.: Hayka, 1983.

3. MarBeeB A.H. Atomnas ¢usuka - M.: Beicmas mkosna, 1989.

4. CoxonoB A.A., TepuoB .M., XKykosckuit B.Y. KBantoBas mexanuka, - M.: Hayka,
1979.

5. HInonsckuii 3.B. Aromuas ¢usuka, 1. 1 u 2. — M.: Hayka, 1984.

6. HasbinoB A.C. KBanToBas Mmexanuka. — M.: Hayka, 1973.

7. Myntanosckuii B.B., Bacunesckuit A.C. Kypc Teopernueckoit ¢puszuku.  KBantoBas
Mexanuka — M.: IIpocsemenue, 1991.

8. ®epmu O. KBantoBas mexanuka. Koncnekr nekuuii. — M.: Mup, 1968.

5.3. llepuoguyeckne U3IaAHUA:
KypHan npukiagHOi MEXaHUKH U TEXHUYECKON (PU3HKU
Kypnan Texunueckoit puzuku
N3eectust BY30B.Cepus: dusnka
WmxenepHas ¢pusnka
[IpuknagHas MexaHuKa
[TpuknanHas MexaHUKa U TEXHUUYECKast pu3nka
Teopernueckas u MmaremaTuueckas pusnxa
Ycnexu MexaHuKu
9. Ycnexu ¢pu3nvecKux HayK
10.  Vwuensle 3anucku Ka3aHcKOro rocynapcTBEHHOIO yHHMBepcuTeTa: cepusi: Pusnko-
MaTeMaTHYECKUE HayK1

O NN W=



6. Ilepeyenr pecypcoB  HHGPOPMANHOHHO-TEJEKOMMYHHKANMOHHOI

«HTepHET», HEOOXOAMMBIX /IVISI OCBOCHUS THUCHMILIUHBI (MOYJIs1)

http://elibrary.ru/ eLIBRARY — Hayunas snekrponHas Oubmuoreka
http://www.edu.ru - Karanor o6pa3oBareibHbIX HHTEPHET-PECYPCOB.
http://ru.wikipedia.org - cereBas >HIUKIIONEANUS « Buknumnenmsy
http://www.college.ru - caiit,  comepXaumluii  OTKPBITBIE  Y4EOHHUKH

CCTCCTBCHHOHAYYHBIM JUCHUIIJIMHAM

http://www.edu.ru - Poccuiickoe oOpa3oBanue - DenepanbHbIil MOPTA.
http://www.krugosvet.ru - cereBast sHIIKIONIEIUS «KpyrocBeTy.
http://www.naturalscience.ru - caiiT, HOCBSIIIEHHBIA BOIIPOCAM €CTECTBO3HAHUS
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7. Metoan4veckue YKazaHud Jisd oﬁyqammnxm Mo OCBOCHHMK JHUCHMIIIMHBI

(MoxyJis)

OK3aMeH MNpOBOAUTCA B KOHIEC CCMECTpaA. Ha »sk3amen OLICHUBAIOTCA IIOJTYUYCHHBIC

TEOPETUYECKUE U IPAKTUYECKUE 3HAHUS, UX IPOYHOCTb, PA3BUTHE TBOPYECKOTO MBIIIICHUS,
NpUOOpEeTeHHE HAaBBIKOB CAMOCTOATENBHOM paboThl, yMEHHE CHHTE3MPOBATh MOJY4YEHHBIC
3HaHUA U NIPUMEHATD UX.

Bun yue6HbIX Opranuzanus 1esTeIbHOCTH CTYACHTA
3aHSATUI
Jlexusa [Tpu u3ydeHNn TEOPETUUECKON PU3UKU OUEHBb BAXKHO MOCEIIATh JISKIIUH U

TEM, UTO B YUEOHBIX IOCOOUIX HE COAEPIKATCS AETAIBLHEIE

TaK Ha3bIBAEMBIMU «HECIJIO)KHBIMH MTPE0OpPa30BaHUIMI» OOBIYHO
MPEeXIe YeM MOJIY4IUTCs TpeOyeMblil pe3ynbTar! Ty cenupuxky

JIEKIIMI MaTepuan u3JIaraeTcs ToKazarenbHo, TOIPOOHO, CO BCEMU

MaTeMaTHu4eckue npeodpazoBanus. CTaHIAPTHBIN METO/I U3IIOKEHUS

CKpPBIBAIOTCSI HECKOJIBKO CTPAHUIl MaTeMaTHUECKUX MpeoOpa3oBaHui,

yueOHbIX TOCOOUI HEOOX0JMMO UMETh B BIYy. B mporecce uTteHus

MOJIpOOHO 3aMMCHIBATh U3JIaraeMblil Ha HUX MaTepuall. ITo 00yCIOBICHO

CBOJIUTCSI, KaK MIPABUJIO, K 3aMEUAHHSIM THUIA: «KaK HETPYAHO MOKA3aThy,
«I10CIIe HECIOXKHBIX TpeoOpa3oBanuii mosydnm» u T.4. OnHaKo, 3a STUMHU

MPOMCKYTOYHBIMU BBIKJIIAIKAMHU. IIpucyTCTBYIOIMM Ha JICKIIUH CTYICHT

CTaHOBHUTCA COYYAaCTHHUKOM ITPOIIECCA MOJYICHHUA BCEX OCHOBHBIX

1 €€ OCHOBHOE COJICpKAHHE.

YACIHUTb BHUMAHUC OCHOBHBIM IMOHATHAM, ICPCUNCIICHHBIM B

CaMOCTOSITEIILHO BBIBOJUTH BCE IJIaBHbIE (POPMYJIIBI U ypaBHEHHUS.

(bHU3UYECKUX Pe3ynbTaTOB. TOIBKO TAKUM CIIOCOOOM, ITOCTHTA IIar 3a

TEPMUHOJIOTUYECKOM MUHUMYME I10 KaXIOMY pa3leily, U Hay4YUThCs

raromM B€CbMa HCIMPOCTHIC BOIMMPOCHI, MOKHO INTOHATH JIOTUKY JUCHUITIIIMHBI

B nporecce camocTosTensHON pabOTH Ha/l KypcOM JIEKIIUKA HEOOXO0 MO

[Tpaktuyeckue | I[loaroToBka K MpakTUYECKUM 3aHATHAM IpeanosaraeT padoTy ¢

3aHATUA KOHCIICKTOM JICKI_[I/Iﬁ 1 CaMOCTOATCIIbHOC PCIICHUC 3a/]a4 U3 JOMAIIHUX

3aJaHuH.



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/

KoHnTponpHas B nporecce noaroToBKM K KOHTPOJIBHOM paboTe HE00X0AMMO 00paTUTh

pabota BHHUMAaHHE Ha BOIPOCHI, C(POPMYIHPOBAHHbIE B 3aJaHUSX JUIS
CaMOCTOSITEIIbHOW PadOTHI, @ TAKXKe MPOAHAIN3UPOBATH PEIICHHUE
TUIUYHBIX 33/1a4 HA MPAKTHUECKUX 3aHATHIX.

Pedepar [Tpu noxaroToBke pedepara HEOOXOIUMO UCTIONH30BATH
PEKOMEHIOBaHHYIO JINTEPATYPY, PH 3TOM CJIeIyeT 0OpaTUTh BHUMAHUE
Ha HEOOXOMMOCTb MPOBEACHUS MOPOOHBIX TOKA3aTENbCTB U BHIBOIOB
OCHOBHBIX COOTHOIICHUM.

KomnoxkBuym KommokBryM COEPKUT TPU YacTU: TPOBEPKA 3HAHUS OCHOBHBIX (hOpMYIT
¥ TEPMHUHOJIOTHYECKOTO MUHIUMYMa, OTBET Ha TEOPETUIECCKHIT BOIPOC C
MpPEJICTaBJICHHEM MMCbMEHHOM IOMAIIHEeH CaMOCTOSITEIbHOW paOOTHI.
3HaHME OCHOBHBIX (DOPMYIT U TEPMHUHOB SBIISIETCS «IOMYCKOMY» K
O0OCYKJICHUIO TEOPETHUECKUX BOMPOCOB (CTYACHT JOIMYCKAETCS K
JanbHelIeMy cobeceJ0BaHuIO TIPU YCIIOBUY 3HaHUS He MeHee 75 %
dbopmyn). B mporiecce codeceqoBaHus CTYICHT JOKEH YMETh BBIBOIHTH
BCE OCHOBHBIE (JOPMYIIBI, YPAaBHEHUS, COOTHOIIICHUS U JaBaTh

00BsiICHEHHE (PU3MUYECKOTO CMBICIIA BCEX TOTYYaeMbIX pPe3yabTaToB.

8. Ilepeyenb UH(POPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIECTBICHUH
0o0pa3oBaTeILHOI0 Mpouecca No JMCUMILINHE (MOAYJ/I10) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb HE0OXOAMMOI0 MPOrPAMMHOI0 OOecTeYeHus!
Onepanuonnas cucreMa Windows XP (v BeIe);
[Iporpamma i co3nanus U mpoBeaeHus npeseHrtanuii Microsoft Power Point

8.2 Ilepeyenb He0OX0AMMBIX HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

B mporecce paboThl Hal KypcoM CTYIEHTBI MOTYT HCIOJIb30BaTh AJIEKTPOHHBIC yueOHbIC
nocoOus, pa3MeEIleHHbIE B CETH MHTEPHET, a TAaKKe€ KHHUTM 3JIEKTPOHHOW OMOIMOTEHHOM
CHCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas snekrponHas Oubmuorexa.

http://www.edu.ru - Karanor o6pa3oBareibHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas SHIIUKIONEANS «BUKUIe M.

http://www.college.ru - caldT, coaepXammuii  OTKPBITBIE  y4ECOHHKH 1o
€CTECTBEHHOHAYYHBIM JUCIHUTUIMHAM.

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

http://www.krugosvet.ru - cereBast sHIIIKIONIEUS «KpyrocBeTy.

http://www.naturalscience.ru - caiiT, TOCBSIIEHHBII BOIIPOCAM €CTECTBO3ZHAHUS.

9. MarepnanbHo-TexHHYeckass 0a3a, HeoOXoaMMas [JIsi  OCYLIECTBJICHHS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHUIINHE (MOAYJII0)

MatepruallbHO-TEXHHYECKOE 00ECTICYeHHE T CIUTUTAHBI

No Bun pabor
(MOAynsl) MU OCHAIIEHHOCTD

1. Jlekumonusble 3anaTusa | JIeKUMOHHAs ayaUTOpUs, OCHAIIEHHAas IPE3CHTAlMOHHOU
TEXHUKOU (mpoektop, JKpaH, KOMIIBIOTED) u
COOTBETCTBYIOIUM IporpaMMHbIM obOecnieuenueM (I10) (ayn.



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/

Ne21, ayn. Ne22)

CeMHHapCcKHE 3aHATHSA

CrennansHOE MOMEIIEHHE, OCHAIIEHHOE JOCKOW M yd4eOHOM
MeOenblo, MPE3eHTAMOHHONW TEXHUKOW (TPOEKTOp, SKpaH,
KOMIIBIOTED) u COOTBETCTBYIOIIUM IIPOTPaMMHBIM
obecrieuenueM (I10) (ayn. No21, ayzn. No22)

I'pynmossle
(MHAMBUIYaTIbHBIC)
KOHCYJIbTAlIKU

CrennansHOE MOMEIIEHUE, OCHAIIEHHOE JOCKOM M yd4eOHOM
MeOenblo, TPE3eHTAMOHHONW TEXHUKOW (TPOEKTOp, SKpaH,

KOMIIBIOTED) u COOTBETCTBYIOIIUM MPOrPAMMHBIM
obecnieuenuem (I10), nemoHcTpannoHHOE 00OpYyIOBaHUE,
TUIIOBOU KOMILIEKT MJ1aKaToB, THUITIOBOU KOMILJIEKT

nemoHcTparmii (ayn. Ne21, ayg. Ne22)

Texymuili  KOHTpOIIb,

CrennansHOE MOMEIIEHUE, OCHAIIEHHOE JOCKOW M yd4eOHOM

MPOMEKYTOUHAS MeOesbl0, TPE3CHTAIMOHHONW TEXHUKOHW (TPOCKTOp, SKpaH,
aTrTrecTanus KOMIIBIOTED) u COOTBETCTBYIOLIUM [IPOrpaMMHBIM
obecrieuenueM (I10) (ayn. No21, ayzg. No22)
CamocTrogrenbHas Kabuner st caMOCTOATENBHOW pabOTHI, OCHAIICHHBIH
pabota KOMIBIOTEPHONH TEXHHKOW C BO3MOYXHOCTBIO TOJKIIFOYCHUS K

cetu «VHTEpHET», NMPOTpPaMMOM JKPAaHHOIO YBEIWYEHUS H
00€CTIeYeHHbII JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CpeAy YHUBEPCUTETA.




