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TEXHOJIOTHH U TIPESIPHHAMATEIbCTBA S et Caxuna H.M.

fOJANHCH

Pabouas mporpamma o0cyxkieHa Ha 3acelaHuM Kadeapbl TEXHOJIOTUU U MTPEeIIPUHUMATEIbCTBA
npotokoJ Ne 15 «24» anpens 2018r.

3aBenyronuii kapeapoit

TEXHOJIOTUU U IPEAIPUHUMATENLCTBA f gl Caxuna H.M.
fOJANHCH

VYTBep:k/ieHa Ha 3acelaHiH y4eOHO-METOIMYEeCKON KOMUCCHH (haKyIbTeTa Melar OTuKH,
MCHUXOJIOTUHU U KOMMYHHUKATUBUCTHKHU
«25» anpens 2018 r., mpotoxon Ne 9.

[Mpencenarens YMK daxkynbrera B.M. I'pebennukoBa
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MCXaHUKHU OJId aHaJIn3a (bHSI/I‘ICCKI/IX SIBIICHUI U MpoLECCOB.

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

1.1 Heab 1ucuunJInHbI
[lenpto Kypca sIBIIIETCS O3HAKOMJICHHE 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

IIPUJIOKECHUM KBAaHTOBOM MEXAHMKHU,
KBAaHTOBBIX CBOMCTB M 3aKOHOMEPHOCTEH MUKPOOOBEKTOB;

OCHOBHBIMH MCTOAaMU

9TOM HAyKH U UX

NpCACKA3aHHBIX Ha OCHOBC

- popmupoBaHue y OyAyIINX YUUTENIEH MPEICTABICHHS O KBAHTOBOM TEOPUH KaK

byHIameHTe

COBPEMEHHOM

00I11e4eI0BEUECKOM KYIbTYpHI.

(GOpMYITUPOBOK KBAHTOBOM MEXaHUKH:

¢u3ukn  u

KakK

BaKHEUIIEH

COCTaBHOU

qaCTu

1.3 MecTo qucuuiinHbl (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 3HAYUTEILHO 00Jiee CI0XKHBIN, M0 CPABHEHUIO C KIIACCHYECKONH MEXaHUKOH,
MaTeMaTU4eCKUH ammapar.
[Iporpamma Kypca mpeaycMaTpuBaeT U3ydeHHE TPEX (PU3MUECKH SKBHUBAJICHTHBIX

BonHOBOM MexaHuku [lpénunrepa,

MexaHUKH [ eif3eHOepra 1 BEKTOpHOM KBaHTOBON MexaHUKHU Jlupaka.

MaTpU4YHOU

1.4 IlepeyeHb NUIAHMPYEMbIX Pe3yJbTATOB 00y4eHHs] IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI POrPpaMMBbl

[Iporiecc wW3yueHWs AWCUUIUIMHBI HAmpaBieH Ha (HOPMHUPOBAHHME CIETYIOMIMX
KOMIICTCHLIUM:
No Nupexe Conepxanue B pesynbrate u3ydyenus: yaeOHOM TUCIUTUIMHBI
. | KOMIET | KOMIETCHIMH (nwnm e€ o0yyJarouuecst JOJIKHbI
" | eHUUU 4acTH) 3HATh YMeETh BJIaJE€Th
1. OK3 — crocoOeH 3.1. mecTo VY.1. B.1.
HCII0JIb30BATh KBaHTOBOM CamocrosarenbHo | MaremaTtuuec-
€CTECTBEHHOHAy4YHbIE | MEXaHUKHU Ha npuobperaTh KoM
U MaTEMaTU4ECKUE KapTe HayKH, €€ | 3HaHUA 10 KYJIbTYpOH,
3HAHUS I pOJIb KaK KBaHTOBOU HEOOX0IUMOH
OpUEHTUPOBAHUS B byngamenTa MEXaHHUKE, hIE;
COBPEMEHHOM COBPEMEHHOM UCIOJIB3YS IIOHUMAaHUs 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
MIPUHLIHUIIBI, y.2. ux
U U HICII0JIb30BATh npeobpa3oBaH




No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM TUCHUTUIMHBI
. | KOMIET | KOMIETCHIMH (nwnm e€ o0yyJaronumecst TOJIKHbI
" | eHUUU 4acTH) 3HATh YMeETh BJIaJeTh
ypaBHEHUs 3HAHMUS, ui s
2. I1K1 — TOTOBHOCTb KBaHTOBOM IIOJIY4YCHHBIC IIPU | MOJIy4EHUs
pean30BbIBATh MEXaHHUKH, U3Y4EHUH OCHOBHBIX
oOpa3oBaTesbHbIC JTansl €€ TAHHOTO Kypca, B | puznueckux
IIPOrpPaMMBbI 110 CTaHOBJIEHUS U | JPYTUX pa3jienax | pe3yJabTaToB;
y4yeOHOMY MpEeMETY B | pa3BUTHUS; TEOPETUYECKON B.3.
COOTBETCTBUU C 3.3. bu3uKu; HaBbIKaMU
TpeOOBaHUAMU MaremMaTudecku | Y.3. pemartb IIPUMEHEHUS
00pa3oBaTEIbHBIX i anmapar CENER I PINE ypaBHEHHUS
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 | YPaBHEHUH U
IIPaKTUYECKHE pE3yIbTaTOB
MPUIIOKEHHUS KBaHTOBOU
KBaHTOBOM MEXaHHUKH,
MEXaHUKH. IIPUMEHSTD
MPUHIUT
COOTBETCTBHUSI.

2. CTpyKTYpa M coiep:KaHHe TUCIUIIIHHBI

2.1 Pacnpenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAaM pador

OOmass Tpymo€MKOCTh TUCIMIUIMHBI cocTaBisieT 3 3ad.ed. (108 wacom), wux
pacripesielieHue 10 BUaM paboT MpeJICTaBIeHO B TabuuIe (011 cmyoenmog 3P0).

Bun yue6HOMI paboThI Bcero Kypc
4acoB (dacer)
4
KonraktHas pabora, B TOM yncJe: 8.3 8.3
AyIuTOpHBIE 3aHATHS (BCEro):
3aHsTHs IEKIMOHHOIO TUIIA 4 4 - - -
JlaGopaTopHbIe 3aHATHS - - - - -
3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHAPBHI, 4 4 i i i
IIPAKTUYECKUE 3aHSTHSI)
MNuas koHTaKkTHas padora:
KonTpons camoctosrensHoit paboTsl (KCP)
IIpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesbHast padoTa, B TOM YHcJIe: 91 91
Kypcogas pabora - - - - -
ITpopaboTka yuebHOTO (TEOPETHUECKOTO) MaTepraa 20 20 - - -
BrinonHenne MHAMBUIyaNbHBIX 33aHUi (TIOATOTOBKA 20 20 i i i
COOOIICHNH, TPE3EHTAINI)
Pedepar 20 20 - - -
IloaroToBKa K TeKyIieMy KOHTPOJIIO 31 31 - - -




KonTpoJis:

IToaroroBka K 3K3aMeHy 8,7 8,7

OO0mas Tpy10eMKOCTh qac. 108 108 - - -
B TOM 4K CJie KOHTAKTHAs 8,3 8,3
pabdora
3a4. e 3 3

2.2 CTpyKTYypa AMCUMILIMHBI:

Pacnpenenenue BuaoB yueOHOM pabOThI U MX TPYJOEMKOCTH IO pa3aenaM AUCHUIUINHBI

KYJIBTYPHI.
DKCcrepuMEHTaIbHbIE OCHOBBI KBAHTOBON
MexaHUKH. HecocTosTenbHOCTh
KJIACCUYECKOHN (PU3UKHU MPH 00BICHEHUN
aTOMHBIX SBJICHUH (pacnpeaeseHne S Heprun
B CHEKTpE U3TyueHHs aOCOJIIOTHO YEPHOTO
Tena; MoJiesb aToma Pesepdopaa u

mpo0eMa ee yCTOMYMBOCTH; IMHEHYAThII

(051 cmyoenmos 3D0)
2.3 Conepskanue pa3iejaoB IMCIUINIUHBI:
Ne KonunuectBo yacos
" AynuropHas CamocTrosTenbHas
pazne HaumeHnoBanue paznenos
1 Bcero pabota pabota
JI 113 JIP
1 2 3 4 5 6 7
DKCIepUMEHTANIBHBIE OCHOBBI U 26 1 1 24
1. MaTeMaTU4eCKUH anmapar
KBAaHTOBON MEXaHUKU
Tou4HO pelraeMble KBAaHTOBO- 26 1 1 24
MEXaHUYECKHUE 3aJauu.
2. OnHOMEpHOE NBUKEHHUE.
JIBUKEHME B 10JI€ LIEHTPAIbHBIX
(9701
[TpubmmkeHHbIE METOIBI 24 1 1 22
3. KBaHTOBOM MeXaHUKU. Teopus
BO3MYILIEHUI
4 CIUH U CHUCTEMBI TOXAECTBEHHBIX 23 1 1 21
YJaCTHIL
NTOI'O 4 4 91
2.3.1 3aHATHSA JeKIMOHHOIO THIIA
Ne HaunmenoBanue Conepanme pasyena dopma TEKyIIEro
pazzena KOHTPOJIS
1 2 3 4
1. OkcnepuMeHTanbHbIe| BBeienne. Mecto kBaHTOBOM MexaHUKH Ha |KoHTposbHas pabora
OCHOBBI U KapTe HaykKu. OCHOBHBIE ATaIIbI Nel- o paszneny,
MaTeMaTHYECKUI CTaHOBJICHUS KBAHTOBOU TEOPUH. KOJUIOKBUYM
anmnapaT KBaHTOBOW |KBaHTOBas Teopus Kak BaKHEWIIas
MEXaHUKHU cOCTaBHas 4yacTh OOIIEYEeIOBEUECKOM




XapaKTep aTOMHBIX cieKTpoB). ITocTynarsl
bopa u ux sKcrnepuMeHTalIbHOE
NoATBepKieHNEe. KBaHTOBaHME KpPYroOBBIX
opOUT B aTOME BOAOPOIa. YPOBHU SHEPTUU
U CIEKTPAJIbHBIE CEPUU
BOZOpOAOTION00HOTO aroma. TpyaHoCcTH
teopun bopa. DnemenTapHas KBaHTOBas
TEOpHs CBeTa M OOBSICHEHNE HA €€ OCHOBE
¢dorornexTpuueckoro 3pdekra, apdexra
Komnrona. ['unoresa ne bpoiins o
KOPITyCKYJIIPHO-BOJIHOBOM IIpUpOJIE
MHUKpPOYACTUI[ U €€ IKCIIEPUMEHTAJIbHBIE
MOJITBEPXKAEHUS (OTBITHI MO TU(PPAKINAN
JJIEKTPOHOB, HEUTPOHOB, ATOMOB U
MOJIEKYII).
Marematnueckuii anmnapar KBaHTOBOM
MexaHUKH. [ToHsTHE 0 BOJIHOBOH PyHKITMH
KBaHTOBO-MEXaHUYECKOU CUCTEMBI.
CraTucTrueckoe TOJIKOBAHUE BOJIH /1€
bpoiinsa. BepoATHOCTHBIN XapakTep
3aKOHOB KBAHTOBOW MEXaHUKH.
VYpaBuenue Lpénunrepa s cBoOOIHON
YaCTULIBI M YACTUIIBI BO BHELLIHEM
MOTEHIMAIBLHOM 1oJie. CTalMoHapHbIe
coctosHus. YpasHenue lpénunrepa ais
CTal{MOHAPHBIX COCTOSIHUN. Y PaBHEHUE
HENPEPBIBHOCTU B KBAHTOBOW MEXAHHUKE.
BekTop IIOTHOCTH TOTOKA BEPOSITHOCTH.
[IpuHIMIT Cynepno3uIMu COCTOSIHUM
B KBaHTOBOU MexaHUKe. M300paxkeHune
(bU3NYEeCKUX BETMYNH JINHEHHBIMU
CaMOCOIIPSKEHHBIMU OIIEPATOPAMU.
Oneparopbl KOOPAWHATHL, UMITYJIbCa,
MOMEHTA KOJIMYECTBA ABW)KCHHUS, SHEPT U U.
Teopemsl 0 cOOCTBEHHBIX (DYHKLIHUSAX U
COOCTBEHHBIX 3HAUEHUSX JIMHEHHBIX
CaMOCONPSDKEHHBIX onepaTopoB. Cpeanue
3Ha4YeHUs (PU3NYECKUX BEITUUUH U
BEPOSATHOCTH UX JO3BOJICHHBIX 3HAYCHUI.
CootHomenus koMmmyranuu. ITonstue o
MOJIHOM Habope (pU3NUECKUX BEITUUYHH.
CooTHoILIEHNE HEOTIPEAETIEHHOCTEN AJIs
KOOpJMHAThI U UMITyJbca. HepaBeHCTBO
I'eiizen6epra. Kpurnka ommOouHbIX
TOJIKOBAHUM COOTHOILIECHUN
HeolpeaeneHHocTel. Poib nponecca
U3MEpPEHUs B KBAHTOBOI MEXaHMKE.
HuddepenuupoBanue onepaTopoB MO
BPEMEHU U 3aKOHBI COXPaHEHUs B
KBaHTOBOM MexaHUKe. CBsI3b 3aKOHOB
COXpaHEHUs C CHMMETPUEH ITPOCTPAHCTBA U
BPEMEHH.




TouHO pemraemslie
KBaHTOBO-
MEXaHHYECKUE
3agauu. OqHOMEpHOE
JBUKEHHUE.
JIBu>keHue B mojie
LEHTPATbHBIX CHJI

B3anMoCBsI3b KBaHTOBOM M KJIIACCUYECKOM
MexaHuku. O0o0IIeHne ypaBHeHUs
I'amunbroHa-SIKOOHM B KBAHTOBOM MEXaHHUKE.
IIpenenbHbIN NEpexo] K KIIACCUYECKOU
MmexaHuke. Teopemsl Dpendecta. [punimn
IIPUYNHHOCTH B KBAHTOBOI MEXaHUKE.
OnHOMEpHBIE KBAHTOBO-MEXaHUUECKUE
3a1a4d. 3aja4a O YacTULIE B OJTHOMEPHOM,
a0COTFOTHO HEMTPOHUIIAEMOM SIIITUKE.
JInHENWHbI TApMOHUYECKUN OCLUIUIATOP,
€r0 SHEPreTUYECKUM CIIEKTP U BOJHOBBIE
¢dbyHkIH. B3anMoaelicTBe MUKPOUYACTHITBI
C IOTCHIUAIIBHON CTYIICHBKOM.
Hanb6aprepnoe paccesinue. [IpoxoxeHue
YaCTHUIIl Yepe3 MOTCHLIUANBHBIN Oapbep
PSIMOYTOJIBHOM U MTPOU3BOJILHON (DOPMBI.
TynnensHbIN 3 Pexr. Od1IME cBOMCTBA
OJIHOMEPHOT'O JBUKEHUS MUKPOYACTHULBI.
JIBMKEHME B LIEHTPAIbHO-CUMMETPUUYHBIX
noJisix. [Ipobiema AByX Ten B KBaHTOBOM
MEXaHUKE U €€ CBEICHUE K 3aJ1a4e O
JBUKEHUM OJHOM 4aCTUIIbl B LIEHTPAIBHO-
CUMMeETpUYECKOM moJie. IHTerpaist
nBrkeHus. OnepaTopsl MOMEHTA UMITYJIbCA,
uX cCOOCTBEHHbIE (DYHKIIMU U COOCTBEHHBIE
3HadeHus. PaguanbsHoe ypaBHEHUE
[Ipenunrepa. [loBenenue paguanbHOM
BOJIHOBOW (DYHKIIMHU HA OONBIINX U MaJIBIX
PAcCCTOSIHUAX OT LIEHTPA ITOJISL.
Bonopononoo0HsbIif aToM (PHEpreTHYSCKUe
YPOBHH U CTPYKTypa BOJTHOBBIX (PYHKITUI
JUCKPETHOTO CIIEKTPA; «CIydaiHOE»
BBIPOXKACHUE; PalUaJIbHAS U YIIIOBas
IUIOTHOCTH 3JIEKTPOHHOTO 00JIaKa;
CIIEKTPOCKOMUYECKas KITacCU(pHKAIIHS
COCTOSIHMM; KPYIOBBIE TOKH B aTOME U
MarHUTHBI MOMEHT OpOUTAIIBHOTO
JBUKEHUS 3NekTpoHa). KBaHTOBaHMe
SHEPruM BpaleHus (IPOCTPaHCTBEHHBIN
potarop). Mozenb ONTUYECKOTO 3JIEKTPOHA
JUIs. aTOMOB LIEJI0YHBIX METAJIOB.

Bomnpocsr s
oIpoca 1o TeME,
KOJUIOKBUYM

[TpubnuxeHHble
METO/Ibl KBAHTOBOM
MexaHuku. Teopus
BO3MYILIEHU

Teopus Bo3myienuid. Ilonsrue o
Pa3JIMYHBIX [IPEACTABICHUAX COCTOSHUS
KBaHTOBO-MEXaHUYECKOU CHUCTEMBI.
Marpu4HoOe NpeacTaBICHUE ONIEPaTOPOB.
VYpasuenue Illpenunrepa B MaTpu4HON
¢dopwme. [ToctaHoBKa 3a/1a4, pelIaeMbIX
METOJJaMU TEOPUH BO3MyLIeHUs. Teopust
CTAallMOHAPHOI'0 BO3MYILEHHUS IIPH
OTCYTCTBMM U HAJIMUUU BBIPOKIeHUS. CHIIbI
Ban-nep-Baanbca. M3oTonnueckuii ciBUr

Tect 110 TEMe,
paszeiny,
KOJUIOKBUYM




YPOBHE#1 BOJIOPOIONIOJOOHOTO aTOMa.

Teopml BBIHYXXJICHHBIX KBAHTOBBIX
HIePEXO/I0B.

DNEMEHTHI TEOPUH U3ITyUEHUS.
BeposTHOCTD BBIHYKIEHHBIX
AJIEKTPOAUIIONBHBIX IEPEXOIOB.
KoaddunmenTsr DitHmTeiHa 11
MHIYLUMPOBAHHBIX U CHOHTAHHBIX
nepexo10B. CooTHOIIIEHUE
HEONPEEIIEHHOCTH Il SHEPTUU U
BpeMeHU. VIHTEHCUBHOCTb U €CTECTBEHHAS
LIMPHUHA CIEKTPaJIbHBIX JIMHUN. [IpaBuiia
oT0opa IS AIEKTPUYECKOTO AUTIOIEHOTO
U3JIyYEHUS] OCLMIUISTOPA U ONITUYECKOTO
JJIEKTPOHA B aTOMaXx.

COuH ¥ CUCTEMEI
TOXKIECTBEHHBIX
YaCTHUIL

[TpuHIUIT TOXKAECTBEHHOCTH OJUHAKOBBIX
MUKpouacTull. OnepaTop nepecTaHOBKU
yacTull. CHMMETpUYHBIE 1 ACUMMETPUYHbIE
coctostHusA. bo3onsl 1 Gpepmuonsl. [IpuHImn
[Maymu. [TpubnuxenHas Teopus aToma
renusi. CHHIJIETHBIE U TPUILIETHBIE YPOBHU
(opTo- 1 maparenuii). OOMeHHOE
B3aUMOJACUCTBUE. MHOTO3JIEKTPOHHBIE
atomsl. [lonsTHe 0 MeToze
CaMOCOTJIaCOBAHHOTO TOJISI; TPAaBUIIA
CJI0>KEHUSI MOMEHTOB; THIIbI CBSI3EN
3JIEKTPOHOB B aTOMax.
CriekTpocKoTnuecKas KIacCUPUKaIUs
cocrosuuil. [lepuoauyeckas cucrema
sneMmeHToB JI. . Menaeneena. 3anoinHeHue
o6oJtouek B atTomax. MoJliekyna Bogopoia u
MpUpOJa XUMUYECKUX CHIL.

3akmoueHue. ['paHullbl TPUMEHUMOCTH
HEPEIATUBUCTCKON KBAHTOBOW MEXAHUKH.
dopmasnpHas cxeMa KBAHTOBOW MEXaHHKH.
HexoTopsie koHLENTYaIbHBIE BOIPOCHI

KBAHTOBOIl MEXaHUKHU.

Omnpoc, KOJIIOKBUYM

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

HanmenoBaunue
paszaena

TemaTuka NpakKTUYECKUX 3aHATUN
(cemMmuHapoB)

dopma TeKymero
KOHTPOJISt

2

3

4

DKcnepruMeHTaIbHbIE
OCHOBBI U
MaTeMaTHYECKUU
anmnapar KBaHTOBOM

Ne 3andarue 1. 3arpyaHeHUs KJIaCCUUYECKON
¢u3uKN B 00BSICHEHUH CBOMCTB
AIIEKTPOMArHUTHOTO U3TY4YEHUS U
MHUKPOOOBEKTOB.

Komnoksuym.

KoHnTponsHas
pabota Nel




MCXaHUKHU

1.IIpo6nema n3nydenuss AUT.
HeB03MOXHOCTh 00BsICHEHNS 3aKOHOB
doTorddexra Ha OCHOBE INEKTPOTUNHAMUKI
Makcsena.

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

3.duckyccusa bopa u DiiHiTeliHA O
¢byHIaMEHTaIbHOM MTPUHLUIIE KBAHTOBOU
MEXaHUKH (COOTHOILIEHUE
HEOIIPEACICHHOCTEN Il SHEPTUU U
BPEMEHN).

3ansTue 2. BoJHOBBIE IAKETHI.
CooTHoOIIEHNE HEOTIPEAETEHHOCTEN.
1.BonnoBoii naket. ®a3oBas u rpynnosas
CKOPOCTH BOJIH 1€ bpoiiis.
2.CoOTHOLIEHUS HEOTIPEAETIEHHOCTEN.
3.Bpemst pacmibiBaHuUS! BOJTHOBOTO MAKETA.
3ansatue 3. CoOcTBeHHBIE (DYHKIIUHU U
COOCTBEHHBIEC 3HAYECHUS OIIEPATOPOB.
1.Co6cTBeHHbIE (DYHKIIMH U COOCTBEHHBIE
3HA4YEHUs OTIEPATOPOB UMITYIIbCA, IPOCKIHH
MOMEHTA UMITYJIbCa U €ro KBaJpara.
2.HopMupoBKa BOJTHOBBIX (DYHKIUH B
cllyyae HEIPEepBbIBHOTO CIIEKTPa
COOCTBEHHBIX 3HAUCHUI.

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

MaremaTtudecKkuit
anmapar KBaHTOBOH
MCXaHUKH.
CooTHOIICHUS
KOMMYTalluu

TouHO pemraemslie
KBaHTOBO-
MEXaHHYECKUE
3agauu. OqHOMEpHOE
JBUKEHHUE.
JIBu>keHue B mojie
LEHTPATbHBIX CHJI

3anstue 6. JIuHelHbIl TapMOHUYECKUI
OCLIMJIIATOP.

1.Bplunciienne sHEpruM HyJIEBbIX
KoJie0aHU Ha OCHOBE HEPaBEHCTBA
Ieiizendepra.

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

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 MOBBILIEHUS U TIOHWKEHUS
MOMEHTA UMITYJIbCA.

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

Komnoxsuym.

[TpubnuxeHHble

3ansitus 3, 4. KBanTOBBIE ITEpEX0/Ibl B

Komnoksuym




METO/IbI KBAHTOBOM
MexaHuku. Teopus
BO3MYILIEHUI

YCIIOBUSX HECTAIMOHAPHOTO BO3MYILIEHUSI.
1.BeposATHOCTH KBaHTOBBIX IEPEXOI0B MO
BIIMSIHUEM TIEPUOUYECKOTO BO3MYIIICHHUS.
DNEKTPUUYECKUE AUTIOIbHBIE IEPEXOIBI.
2.IIpaBuna oT60pa A1t OPOUTAIEHOTO U
MarHUTHOTO KBAHTOBBIX YHCEL.
3.Brruncnenue k03¢hUIHEHTOB
OHHIITENHA.

4.EcrecTBEeHHAas IIMPUHA SHEPTETUUECKOTO
YPOBHSI.

5.Ynopyroe paccesHue 4acTHUIl B IEPBOM
NPUOIIMKEHUN TEOPUU BO3MYILIEHHH.
3anstue 5. B3aumoaelicTBre KBaHTOBOM
CUCTEMBI C 3JIEKTPOMArHUTHBIM MOJIEM
(KOMIBIOTEPHBIN 3KCIIEPUMEHT)
1./IByxXypoBHEBas cucrema B 110J1€
AJIEKTPOMArHUTHOM BOJIHBI.

2.Ilepexoapl B JUCKPETHOM CIEKTPE.
3.KBaHTOBBIE IIEPEXOBI U3 TUCKPETHOTO
CIEKTPA B KOHTHHYYM.

COuH ¥ CUCTEMEI
TOXKIECTBEHHBIX
YaCTHUIL

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

2. Matpuus! [laynn.

3.0mnepatopsl NOBBILIEHUS U TOHWKEHUS
MPOEKIMH CIIUHA.

3anstue 7. ATOM reiusl.

1. IlppumeHeHne Teopruu BO3MYLIEHUI
JBYXKPATHO BBIPOKJCHHOTO YPOBHS JUIS
ONPEEIEHUsI 3HEPTETUYECKOTO CIIEKTpa
JBYX2JIEKTPOHHON CUCTEMBI.
2.O0MEHHBIH U KyJIOHOBCKUI UHTETPAJIBL.
3.0mnpeneneHue BUAa TPUILIIETHBIX U
CHHIJIETHBIX BOJHOBBIX (DYHKIIUH.

4. OpTto- 1 nmaparenui.

3anstue 8. Monekyna Bojopoaa
1.PacueT 3HEpreTnyecKkoro crnekrpa
MOJIEKYJIbl Boioposa. HHTerpais
0OMEHHOTO M KyJJOHOBCKOTO
B3aUMOJCHCTBUS, UHTErPAIl
HEOPTOTOHAJILHOCTH.

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

3ansatus 9, 10. MHOro3/1eKTpOHHbIE
CUCTEMBI

1.Boruncienne opOouTabHOTO, CITMHOBOTO U
MIOJIHOTO MOMEHTA KOJINYECTBA JABHKCHUS
MHOTO3JIEKTPOHHBIX aTOMOB.
2.0npeneneHue OCHOBHBIX TEPMOB

Komnoxsuym.

KoHnTponpHas
pabota Ne2:
oIpenieNieHue
OCHOBHBIX TEPMOB
IUISL IEPEXOIHBIX U
pelKOo3eMeNbHbIX
3JIEMEHTOB




MHOTO3JIEKTPOHHBIX aTOMOB C YU4ETOM
npaBuil XyHJa.

3.Brruncnenue 3¢hekTuBHOrO unciaa
MarHeToHoB bopa.

2.3.3 JIaGopaTopHbBIe 3aHATHS
He npedycmompenui

2.3.4 IllpumepHasi TeMAaTHKA KYPCOBBIX PadoT (IPOEKTOB)
He npedycmompeno

2.4 llepeyeHb yueOHO-METOAMYECKOT0 O0eceUeHus AJIsl CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

[lepeuenp yueOHO-METOIMUIECKOTO 00eCTIeUeH s TUCIUTIIHHBI 10
Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITETILHON pabOTHI

1 2 3

1| TIIpopabotka |baiikoB, FO.A. KBanToBas mexanuka: yue6Hoe nocodue / FO.A. baiikos,
y4eOHOTO B.M. Ky3nenos. — M.: U3narensctBo "Jlaboparopus 3Hanuit", 2015. —

(Teopetnueckoro)|294 c. — Pexwum nocryma: https://e.lanbook.com/book/70719.
Marepuaa

2 | Bemonnenue |Baiin6epr, C. KBantoBas teopus nois. T.1. OGmas Teopus [DneKTpOHHBINR
uHAuBUayanbHbIX|pecype] / C. Baiin6epr; nox pen. B.Y. J)Kykosckoro; nep. ¢ anria. B.Y.

3aJaHuN Kykosckoro. — M.: @usmarnur, 2015. — 648 ¢. — Pexxum nocryna:
(moaroroBka |https://e.lanbook.com/book/91164.
COOOIIICHUH,
MIPE3CHTALIHI)
3 Pedepat Co6ounes, C.B. OCHOBBI HEPEIATUBUCTCKOW KBAHTOBOM MEXaHHKH: yueOHOE

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

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBerctBum ¢ TpeboBanusmMu OI'OC mpu peanuzanvy pa3IUuHBIX BUJOB y4eOHON
palboThl B Tpoliecce M3YYEHHs AUCHUILUIMHBI MPEIyCMaTPUBAETCS HCIOJB30BaHHE B y4eOHOM
mporiecce CIeAYIOMNX aKTUBHBIX M UHTEPAKTUBHBIX (DOPM MTPOBEICHUS 3aHATHI:

® JICKIUY;

® [IOATOTOBKA MUCbMEHHBIX pehepaToB 1Mo TeMaM Kypca;

¢ BrinonHeHne WHANBUAYAIBHBIX 3aJaHUH (TIOJrOTOBKA COOOIIEHUH, TPE3ESHTAIHH ).

4. OneHo4HbIe CpeacTBA VI TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH H ITPOMEKYTOYHOM
aTTecTaluu

4.1 ®oHA OLEHOYHBIX CPEICTB VISl MPOBeCHHUS TeKYIel aTTeCTAUN

Bonpochbl KOIJIOKBUYMOB

Komnokeuym Ne 1. OKCHIEPUMEHTAJILHBIE OCHOBBI I MATEMATHUYECKUI
ANMNAPAT KBAHTOBOU MEXAHUKHU

1. ®opmyna [lnanka.

2. Teopus hoTOHOB DUHIITEHHA.

3. JIMCKpeTHOCTh aTOMHBIX cocTosiHUA. Teopust Bogopogomnogo0Horo atoma 1o bopy.




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

5.0nucaHue COCTOSIHUS C MTOMOIIIBIO BOTHOBOW (hyHKuMU. BonmHoBas ¢ynkuus ne bpoitns
115t CBOOOTHON YaCTHIIBIL.

6. CraTucTuyeckas MHTEpIpeTanus BOJHOBOW (DyHKIIMH.

7. Ypasuenue O. lllpenunrepa.

8. CTaimoHapHbIE COCTOSIHHUSIL.

9. IINOTHOCTH TOKA BEPOSATHOCTH.

10. ComocraBieHue onepaTopoB (PU3NYECKUM BEIUYMHAM B KBAHTOBOI MEXaHUKE.

11. IlpuHmun cynepno3Muud COCTOSIHUM W JIMHEMHOCTh ONEPATOPOB B KBAHTOBOM
MEXaHHKe.

12. CoGcTBeHHBIE (DYHKIIMU ¥ COOCTBEHHBIE 3HAUCHHSI OTIEPATOPOB.

13. CaMocomnpsiKeHHBIE ONepaTophl. BemecTBeHHOCTh UX COOCTBEHHBIX 3HAUCHUH.

14. OpTOroHaJILHOCTH M HOPMUPOBKA COOCTBEHHBIX ()YHKIIUH.

15. Cpennue 3HaueHusT PU3NUECKUX BEITUYHH.

16. Kommyranus omepaTopoB. YCIOBHE COBMECTHOW OMPEACNEHHOCTH (PU3UIESCKIX
BEJIMYHH.

17. Hepasenctso ['eiizenbepra. CooTHOIIEHNE HEOTIPEAETICHHOCTEH.

18. HM3meHeHne BO BpEMEHHM CpPEAHUX  3HAYCHUH  (PU3MUECKUX  BEJIMYMH.
JuddepenunpoBanue onepaTopoB MO BPEeMEHH.

19. 3akoHbI cCOXpaHEHUsI B KBAaHTOBOM MEXaHUKE U MX CBSI3b CO CBOMCTBAMH CUMMETPHUHU
MIPOCTPAHCTBA U BPEMEHH.

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

21.06006mu1enue ypaBHeHus I 'aMmunbToHa-Ik00OM B KBAHTOBOM MEXaHHKE.

22 IlpenenbHblil IEPEX0] K KJIACCUUECKON MEXAHUKE.

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

1.Yactuna B NOTEHLIMATIbHOM SIIHKE.

2.JInHelHbI TapMOHUYECKUN OCLIMILIATOP.

3.B3aumoselicTBHE MUKPOUYACTHIIBI C IPSMOYTOJIbHOM MOTEHIIMATIBHON CTYIIEHBKOM.

4.TIpoxoxk1eHre YacTUIIbl Yepe3 MOTeHIUANbHBIN O0apbep. TyHHENbHBIH 3P EKT.

5./IBkeHHe B LEHTPaJIbHO-CUMMETPUYHOM MoJie. PaszneneHue mepeMEeHHBIX B
ypaBHeHuu llIpénunrepa.

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

7.Paguansaoe ypaBHeHue Llpénunrepa. DHepreTHUecKuil CeKTp BOAOPOAOTIOI00HOTO
aToMa.

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

9.Knaccudukanus coCTOSHUI B aTOME BOJAOPOIA.

Komoksuym Ne 3. TEOPUSI BO3MYIIIEHUN

1. CraunoHnapHas Teopusi BO3MYLIEHUI HEBBIPOKIECHHOIO YPOBHSI.

2. CtauroHapHas TeOpHUsl BO3MYILEHUIN IIPU HATMUUH BBIPOKICHHUSL.

3. Teopust BO3MyIEHUS, 3aBUCSIIETO OT BpeMeHU. KBaHTOBbBIE NTEPEXO0/AbI MO BIMSIHUEM
BO3MYILIEHHUS, IEPUOJUYECKH 3aBUCSILETO OT BPEMEHHU.

4. BepoATHOCTb D3IEKTPUYECKUX MAMIOJIBHBIX IEPEXOJOB IpPH B3aUMOJECHCTBUU
3apsKEHHON YaCTULBI C AEKTPUYECKUM TOJIEM 3JIEKTPOMArHUTHOM BOJIHBI.

5.Koadhdunments DitHmTeitHa.

6.IIpaBuna oTbopa a1t OpOUTAILHOTO M MAarHUTHOT'O KBAHTOBBIX YHCEIL.

Komnokeuym Ne 4. CIIMH Y CUCTEMbBI TOXXKJAECTBEHHBIX YACTUIL

1. CriuH 37eKTpoHa. DKCIEpUMEHTAIbHbBIE (DAKTHI.

2. Onepatops! cnuHa. MaTtpuupl [laynn.

3. TlonHbIi MOMEHT KOJIMYECTBA JBWXKEHHSA OJekTpoHa. CouH - opOuTampHOE
B3aUMO/JICHCTBHE.




4. ToHKasi CTPYKTypa CIIEKTPOB BOJOPOAONOI0OHBIX aTOMOB.

5. Hopmansnslit 3¢ ekt 3eemana.

6. AHOMaNBbHBIN dpdexT 3eemana.

7. IlpyHIMI HEPA3IMUYUMOCTH OJMHAKOBBIX MUKPOYACTHLI.

8. CuMMeTpHYHBIC U AaHTHCUMMETPUYHbIE COCTOSIHUS. B030HBI 1 (hepMHUOHBI.
9. llpunuun [aymu.

10. [Tepuoanueckas cucrema snementoB /.M. Menzaeneesa.

11. Atrom remus. [1apa- u oprorenuii. OOMeHHOE B3aUMOJICHICTBHE.

12. Monexyna Bopopona. [Ipuposa KoBaJ€HTHON XUMUYECKOU CBSI3H.

13. CriuH 1 BaJIEHTHOCTSb.

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

AIIEKTPUYECKOE T10JI€ HANPSHKEHHOCTHIO €, HAIIPaBJICHHOE BJOJbL OCH Kosiebanuil. PaccmarpuBas
JEUCTBHE IEKTPUUECKOTO T0JIS KAaK BO3MYILEHUE, HAUTH MOIPAaBKH IIEPBOTO ¥ BTOPOTO NOPSAIKA
K SHEPruu OCHMIUIATOpa. B yeM 3axirouaeTcss BIMSHHME HAJOXKEHHOIO AJIEKTPUYECKOro MOJIsd?
[TokaxxuTe, YTO BHEIIHEE HIIEKTPUUYECKOE TOJE MOXKET «IOJABUTH» HYJEBbIE KOJIeOaHUS
ocuuuisTopa. [Ipu kakom 1mose 3To BO3MOXKHO?

2. Haiitu mompaBKy MEpBOTO MOPSJIKA K YPOBHSM SHEPIMU U BOJHOBBIM (DYHKLIHSAM
ANIEKTPOHA, JBWXKYILErocs B CPeprHuecKu-CHMMETPUYHOM T0JI€, B MPUCYTCTBUU OJHOPOJIHOTO
MAarHUTHOTO II0JIs, HAIIPaBJIEHHOIO BJOJIb OCH Z. Y4eCTb, YTO HEBO3MYIIEHHBIMU BOJHOBBIMU

A

GYHKIMAMU SBIISIOTCS COOCTBEHHbIE (DYHKIMM ONEpaTopa NPOEKLUH MOMEHTa UMITynibca K _ .

3. Ilpu paccMOTpeHUH BOAOPOIOMOAOOHBIX ATOMOB OOBIYHO CUMTAETCS, YTO DIIEKTPOH
HAXOJHUTCS B KYJOHOBCKOM IOJIE aTOMHOTO siipa. [Ipy 3TOM HE y4UTBHIBACTCS OTIMYHE TOJIS OT
KYJOHOBCKOTO B 00JIaCTH camoro sjpa. HalTu mompaBKy MepBOro MOpsSaKa K OCHOBHOMY
YPOBHIO 3HEpPruu, OOYCIOBICHHYIO KOHEYHBIMH pa3MepaMH sipa, CUMTas SApO PaBHOMEPHO
3apsUKEHHBIM IIAPHKOM pajmyca 7, =~ 107" cu . Paguyc nepsoit 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,
0,7r>r,
73 L
BonHoBass  (QyHKIMS  OCHOBHOTO  COCTOSTHHSA VY, =2—e" V47 Orennre
a
EW
OTHOCHUTEIIbHBIN CABUT OCHOBHOT'O YPOBHS SHEPIUU —y pu Z ~100.
E
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4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeIeHUsI IPOMEKYTOYHOM aTTeCTANNU

Bomnpocsl k 3x3amMeny

1. ®opmyna [Inanka.

2. Teopus hoTOHOB DHHIITEHHA.

3. JIMCKpeTHOCTh aTOMHBIX cocTosiHUA. Teopust Bogopogonoio0Horo atoma 1o bopy.

4. BonHoBbI€ CcBOMCTBA yacTull. ['unoresa ne bpoitns.

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



6. CraTucTuyeckas MHTEpIpeTanus BOJHOBOW (QyHKIIMH.

7. YpaBuenue O. lllpenunrepa.

8. CTaimoHapHbIE COCTOSIHHUSL.

9. IINOTHOCTH TOKA BEPOATHOCTH.

10. ComocraBieHue onepaTopoB (PU3NYECKUM BEIUYMHAM B KBAHTOBOI MEXaHUKE.

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

12. CoGcTBeHHBIE (DYHKIIMU U COOCTBEHHBIE 3HAUCHHSI OTIEPATOPOB.

13. CamocomnpsiKeHHBIE ONepaTophl. BelecTBeHHOCTh UX COOCTBEHHBIX 3HAUCHUH.

14. OpTOroHaJILHOCTH M HOPMUPOBKA COOCTBEHHBIX ()YHKIIUH.

15. Cpennue 3HaueHus] PU3NUECKUX BEITUYHH.

16. Kommyranus omepaTopoB. YCIOBHE COBMECTHOW OMPEACNEHHOCTH (PU3UIECCKIX
BEJIMYMH.

17. Hepasenctso ['eiizenbepra. CooTHOIIEHNE HEOTIPEAEICHHOCTEH.

18. HM3meHeHne BO BpEMEHHM CpPEAHUX  3HAYCHUH  (PU3MUECKUX  BEJIMYMH.
JuddepenunpoBanue onepaTopoB MO BPEeMEHH.

19. 3akoHBI COXpaHEHUsI B KBAHTOBOM MEXaHUKE U MX CBSI3b CO CBOMCTBAMH CUMMETPHUHU
IIPOCTPAHCTBA U BPEMEHH.

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

21.06006menne ypaBHeHus [ amunbToHa-IKOOM B KBAHTOBOM MEXaHHUKE.

22 IlpenenbHblil IEPEX0] K KJIACCUUECKON MEXAHUKE.

23.Yacruua B NOTEHIUAIBHOM SIILHKE.

24 JInHEeMHbBIN rapMOHUYECKUI OCLUIIIATOP.

25.B3aumoIeiicTBUE MUKPOYACTULIBI C IPSMOYTOJIbHON NOTEHIUAIBHOM CTYIIEHBKOM.

26.11poxo>KeHNe YaCTHIIbl Yepe3 NOTEeHINAIbHbIN Oapbep. TyHHEeTbHBIN 3P PEeKT.

27.1B>KEHHE B LEHTPAIbHO-CUMMETPUYHOM Ioje. Pa3neneHue mnepeMeHHBIX B
ypaBHeHuu llIpéaunrepa.

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

29.PapnansHoe ypaBHeHue llpéaunrepa. DHepreruyeckuii CeKTp BOJOPOIONOI00HOTO
aToMa.

30.PamuanbHbple BOJHOBBIE (DYHKIMH CTAI[MOHAPHBIX COCTOSIHMH BOJOPOAOTOI00HOTO
aTOMa U paJuanbHasl IJIOTHOCTb BEPOSITHOCTH.

31.Knaccudukanus coCTOSIHUN B aTOME BOJIOPO/IaA.

32.CranuoHapHasi TEOpHUs BO3MYIIEHUH HEBBIPOXKIEHHOTO YPOBHSI.

33.CranuoHapHasi TEOpHUs BO3MYIIEHUN NTPU HATMYUU BBIPOKACHHUS.

34. Teopust BO3MYILEHUS, 3aBUCAILETO OT BpeMeHU. KBaHTOBbIE MEpeX0/ibl N0 BIUSIHUEM
BO3MYILEHHUS, IEPUOJUYECKH 3aBUCSILETO OT BPEMEHHU.

35.BeposSITHOCTh ~ UIEKTPUYECKMX JUIOJBHBIX IEPEXOJ0B IPH  B3aUMOAECHCTBUU
3apsKEHHON YaCTULBI C AEKTPUUYECKUM TOJIEM 3JIEKTPOMArHUTHOM BOJIHBI.

36.KoadpdurueHTsl DUHIIITEHHA.

37.11paBuia oT60pa it OpOUTAIIEHOTO U MATHUTHOTO KBAHTOBBIX YHCE.

38.CnuH 3meKkTpoHa. DKCIIEPUMEHTAIbHBIE (DAKTHI.

39. Onepatopsl cinHa. Martpuis! [Taynu.

40.ITonHBIE MOMEHT KOJHMYECTBa JBWXKEHUs »dyekTpoHa. ChuH - opOuTampHOE
B3aUMO/JICICTBHE.

41. ToHKast CTPyKTypa CIEKTPOB BOJOPOONOT00HBIX aTOMOB.

42 HopmanbHblil 3¢ ekt 3eemana.

43. AnomanbHbii 2 dekt 3eemana.

44. ITpyHUIXI HEPA3IUYUMOCTH OJIMHAKOBBIX MUKPOUYACTHII.

45.CuMMeTpUYHbIC U AHTUCUMMETPUYHBIE COCTOSIHUSA. B030HBI U ()epMUOHBIL.

46 ITpunuun [Taymu.

47 Ilepuoauueckasi cucrema snementoB .M. Menneneena.



48.Atom remus. [1apa- u optorenuit. O6MeHHOE B3aMOICHCTBHE.
49.Monexkyna Bojopoja. [Ipuposa KoOBaIeHTHOM XUMUYECKOMN CBSA3H.
50.CruH ¥ Bal€HTHOCTb.

S. IlepeyeHb OCHOBHOW W [JONMOJHHUTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOIUMOI
JJIs1 OCBOEHMS IV CHUIIMHBI (MOIYJIA)

5.1 OcHoBHast IMTepaTypa:

1. baiikoB, FO.A. KsanroBas mexanuka: yde6HOoe mocobue / FO.A. baiikoB, B.M.
Ky3snenos. — M.: M3natensctBo "JlabopaTtopus 3nanwmii", 2015. — 294 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/70719.

2. Uponos, N.E. 3anaun o kBanToBO# pusnke: yuebnoe nocobdue / U.E. Uponos. — M.:
WznarensctBo  "JlaGopatopust 3Hammii", 2015. — 220 c¢. — Pexum pocryma:
https://e.lanbook.com/book/84093.

3. BaiiaGepr, C. KBanroBas teopus nomus. T.1. Obmas Teopust [DnekTpoHHbIH pecypc] /
C. Baiinbepr; mog pea. B.Y. Xykosckoro; nep. ¢ anri. B.Y. XXykoBckoro. — M.: ®uzmMariur,
2015. — 648 c. — Pexxum nocryma: https://e.lanbook.com/book/91164.

4. Cobones, C.B. OCHOBBI HEPEIATUBUCTCKOM KBAHTOBOWH MEXaHUKHU: yueOHOe rmocooue /
C.B. Co6omeB. — M.: ®wsmarimur, 2016, — 144 c. — Pexum pocryna:
https://e.lanbook.com/book/105005.

5.2 JlonoJHUTe/IbHAS JIUTEpPaTypa:

1. JJanmay JI.A. Kypc teopermueckoit ¢usuku. Tom III. KBanToBas MexaHuka
(HepensATUBUCTCKasg Teopus) [DIeKTpoHHBIH pecypc]: yueOHOe mocobue i By3oB/ Jlannmay
JLA., JIupmmn E.M.— DnekrpoH. TekcToBble AanHbie. — M.: ®USMATIIUT, 2004. — 798
c.— Pexxum nocryma: http://www.iprbookshop.ru/17288.

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

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

4. CoxonoB A.A., Tepnos .M., Kykosckuit B.Y. KBantoBas mexanuka, - M.: Hayka,
1979.

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

6. HaBbioB A.C. KBanToBas Mexanuka. — M.: Hayka, 1973.

7. Myntanosckuii B.B., Bacunesckuit A.C. Kypc Teopernueckoit ¢puzuku. KsanroBas
MexaHuka — M.: IIpocsemenue, 1991.

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

5.3. llepuoguyeckne U3IAHUNA:
KypHan npukiagHOi MEXaHUKH ¥ TEXHUYECKON (PU3UKU
Kypnan Texanueckoit puznku
N3sectust BY30B.Cepus: dusnka
WmxenepHas ¢pusnka
[IpuknagHas MexaHuKa
[TpuknanHas MexaHUKa U TEXHUUYECKast pu3nka
Teopernueckas u MmaremaTnyeckas pusnxa
Ycenexu MexaHuKu
9. Ycnexu ¢pu3nveckux HayK
10.  Vwuensle 3anucku Ka3aHCKOro rocyqapcTBEHHOTO yHHMBeEpcuTeTa: cepusi: OPusnko-
MaTeMaTHYECKUE HayK1

O NN RN =

6. Ilepeyenr pecypcoB  HHGPOPMAIHOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /IVISI OCBOCHUS THUCHUILINHBI (MO1YJIs1)



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

http://www.edu.ru - Karanor o6pa3oBareibHbIX HHTEPHET-PECYPCOB.
http://ru.wikipedia.org - cereBas >HIUKIONEAUS «Buknumnenmsy

http://www.college.ru - caldT, coaepXammuii  OTKPBITBIE  y4COHHKH 1o

CCTCCTBCHHOHAYYHBIM JUCHUIIJIMHAM
http://www.edu.ru - Poccuiickoe obpa3oBanue - OenepanbHblii mopTal.

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

http://www.naturalscience.ru - caiiT, HOCBSIIIEHHBIA BOIIPOCAM €CTECTBO3HAHUS

7. MeTtoan4veckue YKazaHud Jis oﬁyqammnxm Mo OCBOCHHMK JHCHMIIIMHBbI

(MmoxyJis)

OK3aMeH MpOBOJUTCS B KOHIE ceMmecTpa. Ha »K3aMeH OLIEHHMBAIOTCA IIOJYy4YEHHbIE
TEOPETUYECKUE U IPAKTUYECKUE 3HAHUS, UX IPOYHOCTb, PA3BUTHE TBOPYECKOTO MBIILIICHUS,
NpUOOpEeTeHHE HAaBBIKOB CAMOCTOATENBHOM paboThl, yMEHHE CHHTE3MPOBATh MOJYy4YECHHBIC
3HaHUS U NPUMEHSATH UX.

Bun yue6HbIX
3aHATUN

OpraHmaumI ACATCIIBHOCTU CTYyACHTA

Jlexusa

[Tpu u3ydeHNn TEOPETUUECKON PU3UKU OUEHBb BAXKHO MOCEIIATh JISKIIUH U
moApoOHO 3aMKMCHIBATh U3JIaraeMblil HA HUX MaTepuail. ITo 00yCIOBICHO
TEM, UTO B YU4EOHBIX IOCOOUIX HE COAEPIKATCS NETAIBLHEIE

MaTeMaTHu4eckue npeodpazoBanus. CTaHIAPTHBIN METO/I U3IIOKEHUS

CBOJIUTCSI, KaK MIPABUJIO, K 3aMEUAHHSIM THUIA: «KaK HETPYAHO MOKA3aThy,
«I10CIIe HECIOXKHBIX TpeoOpa3oBanuii morydnm» u T.4. OnHaKo, 3a STUMHU
TaK Ha3bIBAEMBIMH «HECIJIO)KHBIMH ITPE0OPa30BaHUIMI» OOBIYHO
CKpPBIBAIOTCSI HECKOJIBKO CTPAHUIl MaTeMaTHUECKUX MpeoOpa3oBaHui,
MPEeXIe YeM MOJIYUUTCs TpeOyeMblil pe3yabTar! Ty crienupuxky
yueOHBIX TOCOOUI HEOOX0JMMO UMETh B BIYy. B mporecce uTeHus
JIEKIM MaTepuall u3jaraeTcs J0Ka3aTesibHO, HOJpOoOHO, CO BCEMH
MPOMEKYTOUYHBIMH BbIKJIaKaMH. [IpUCYTCTBYIONTNI HA JIEKIIUU CTYJICHT

CTaHOBHUTCA COYYAaCTHHUKOM ITPOIIECCA MOJYICHHUA BCEX OCHOBHBIX

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

raromM B€CbMa HECIMPOCTHIC BOIMMPOCHI, MOKHO ITOHATH JIOTUKY AJUCIHUITIIIMHBI
1 €€ OCHOBHOE COJICpYKaHHE.

B nporecce camocTosTensHON pabOTH Ha/l KypcOM JIEKIIUKA HEOOXO0 MO
YAEIUTh BHUMAHUE OCHOBHBIM IOHSTHSIM, IEPEUNCIECHHBIM B
TEPMHUHOJIOTUYECKOM MUHUMYME I10 KQXKJI0MY pa3Aeiy, U Hay4YUThCs
CaMOCTOSITEIIbHO BBIBOJUTH BCE IJIaBHbIE (POPMYJIIBI U ypaBHEHHUSI.

IIpakTruueckue
3aHATUA

[ToaroToBKa K MPaKTUYECKUM 3aHSATHUSM IpEIIoaraeT padorty ¢
KOHCITEKTOM JIEKIIMI U CAMOCTOSTENIBHOE PELICHUE 3a/1a4 U3 JOMAaIIHUX
3aJaHuH.

KoHnTponsHas
pabota

B nporecce noaroToBku K KOHTPOJIBHOM paboTe HE00X0AMMO 0OPaTUTh
BHHUMAaHHE Ha BOIIPOCHI, C(hOPMyIHMPOBAHHbIE B 3aJaHUSX JUIS
CaMOCTOSITEIIbHON PabOTHI, @ TAKXKe MPOAHAIN3UPOBATH PEIICHHE
TUIUYHBIX 33/1a4 HA MPAKTHUYECKUX 3aHATHIX.



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/

Pedepar [Tpu moxarotoBke pedepara HEOOXOIUMO UCTIONH30BATH
PEKOMEHIOBaHHYIO JINTEPATYPY, PH 3TOM CJIeIyeT 0OpaTHUTh BHUMAHUE
Ha HEOOXOMMOCTb MPOBEACHUS TOJPOOHBIX TOKA3aTENbCTB U BHIBOIOB
OCHOBHBIX COOTHOLICHUM.

KomnoxkBuym KommokBryM COEPKUT TPU YacTU: TPOBEPKA 3HAHUS OCHOBHBIX (hOpMYIT
Y TEPMHUHOJIOTHYECKOTO MUHIUMYMa, OTBET Ha TEOPETUIECCKHUIT BOIIPOC C
MpPEICTaBJICHHEM MMCbMEHHOM IOMAIIHEH CaMOCTOSITEIbHOW paOOTHI
3HaHMEe OCHOBHBIX (DOPMYIT U TEPMHUHOB SIBIISIETCS «IOMYCKOMY» K
O0OCYKJICHUIO TEOPETHUECKUX BOMPOCOB (CTYACHT JOIMYCKAETCS K
JanbHelIeMy cobeceJ0BaHuIO TIPU YCIIOBUH 3HaHUS He MeHee 75 %
dbopmyn). B mporiecce codeceqoBaHus CTYIEHT JOKEH YMETh BBIBOIHTH
BCE OCHOBHBIE (JOPMYITBI, YPAaBHEHUS, COOTHOIIICHUS U JaBaTh

00BsICHEHHE (PU3MUYECKOTO CMBICIIA BCEX MOTYYaeMbIX pPe3yabTaToB.

8. Ilepeyenb UH(POPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIIECTBICHHH
o0pa3oBaTeIbLHOI0 Mpouecca No JMCUMILINHE (MOAYJ/I10) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb HE0OXOAMMOI0 MPOrPAMMHOI0 OGecTeYeHus!
MicrosoftWindows 8, 10
Microsoft Office Professional Plus

8.2 Ilepeyenb He0OX0AMMBIX HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

B mporecce paboThl Hal KypcoM CTYIEHTBI MOTYT HCIOJIb30BaTh AJIEKTPOHHBIC yueOHbIE
nocoOus, pa3MEIleHHbIE B CETH MHTEPHET, a TaKKe€ KHHUTM JJIEKTPOHHOW OMOIMOTEHHOM
CHCTEMBI.

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

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

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

http://www.college.ru - caliT, coaepXammuii  OTKPBITBIE  y4COHHKH 1o
€CTECTBEHHOHAYYHBIM JIUCIUIUIMHAM.

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

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

http://www.naturalscience.ru - caiiT, HOCBSIIIEHHBII BOIIPOCAM €CTECTBO3ZHAHUSI.

9. MarepnanbHo-TexHH4Yeckass 0a3a, HeoOXoaMMas [JIsi  OCYLIECTBJICHHS
00pa3oBaTeIbLHOr0 NpoIecca no TUCHHUIJINHE (MOAYJII0)

MatepruallbHO-TEXHHYECKOE 00ECTICUeHHE T CIUTUTUHBI

No Bun pabor
(MOAyssl) U OCHAIIEHHOCTD

1. JlekoHHBIE 3aHATHS | Y4eOHas ayJUTOpHs JUIsl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO,
CEMHHAPCKOTO TUIa

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

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), IMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B c€Thb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Ui yueOHOU
MIPAKTUYECKOW M TMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JUCHUIUINHAM

2. CemunHapckue 3aHiaTHs | YueOHas ayAuTOpUs Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUTIA
350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22



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/

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), IMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil y4eOHOMU
MIPAKTUYECKOW M INPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JHUCHUIUINHAM

I'pynmossle
(MHAMBUIYaTIbHBIE)
KOHCYJIbTAlIKU

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

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

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), TMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil y4eOHOMU
MIPAKTUYECKOW M IMPOEKTHOM IEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JHUCHUIUINHAM

Texymuili  KOHTpOIIb,

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,

IIPOMEKYTOUHAs CEMHHAPCKOTO TUIa

aTTecTalus 350080 r. Kpacnonap, yn. CopmoBckast, 173, Ne22
VYueOHast  MeOenb  (CTOJIBI,  CTYNbs),  IEPCOHAIBHBIN
KOMIIBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Uil yuyeOHOMH
MIPAKTUYECKOW M TMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JTUCIUIUIMHAM

CamocTosiTenbHas bubmuoreka (Kpacnonap, yin. CopmoBckas, 173)

pabora YueOHass  meOenb  (CTONBI,  CTYNbs), THEPCOHAIbHBIC

KOMIIBIOTCPEI C BBIXOIOM B CCTh I/IHTepHeT.




