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1. ]_le.J'II/I 1 3aJa49Y1 U3YUYCHUSA TUCHUITJINHBI

1.1 Ieap aAucHMNINHBI

[lenpro Kypca sIBIIIETCS O3HAKOMJICHHE CTYACHTOB CO CHENU(DPUUECKUMU KBAHTOBBIMH
CBOMCTBAMM U 3aKOHOMEPHOCTSIMH MHKPOOOBEKTOB, C MPUMEHEHHEM 3aKOHOB KBAaHTOBOM
MEXaHUKH JUIS aHau3a (PU3MYECKUX SIBJICHUH U TIPOIECCOB.

1.2 3aga4yu AUCHUIINHBI

- (popMupoBaHNEe OCHOBHBIX MOHITUH U MPEICTABICHUN KBAHTOBON MEXaHUKU;

- O03HAaKOMJIEHME CTYACHTOB C OCHOBHBIMH METOJAaMH U MX HCIIOJIb30BAHUEM JUIS
pelIeHns psaa KOHKPETHBIX 3ajay;

- co3aanue 0a3bl U U3YYSHHS MOCIEAYIOIUX Pa3AeioB Kypca TeOpPETHIECKOH (PpU3uKH;

- oOcykaeHue TPUIOKEHUH KBAaHTOBOW MEXaHHMKH, MPEJCKa3aHHbBIX Ha OCHOBE
KBAaHTOBBIX CBOMCTB M 3aKOHOMEPHOCTEH MUKPOOOBEKTOB;

- (QopmupoBaHue y OyAylIUX YyUuTeNleH NpPEACTaBICHHUS O KBAHTOBOM TEOPHH Kak
¢dbyHIaMEeHTE COBPEMEHHOM (PU3MKHM M KaK BaKHEHIIEH COCTaBHOW yacTh OOIIeYeoBeUeCKOM
KYJIBTYPBI.

1.3 MecTo qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Hucuunnuna «KBaHToBasi mMexaHuka» OTHOcUTCd K Moaymo "OCHOBBI MpEeaMETHBIX
3HaHuii 1o mpodmwno «Duszukayn". Moaylb OTHOCHUTCS K 0OS3aTENbHOM YacTH U SIBISICTCS
0a30BbIM TEOPETUYECKUM U MPAKTUYECKHMM OCHOBAHMEM ISl TMOJrOTOBKH OakaiaBpoB IO
npoduto «Dusnkay.

KBaHTOBass MexaHMKa SIBJIETCS OJHUM M3 TJIABHBIX JOCTHKEHUH HaydHOM Mblcau XX
Beka. Hapsiy ¢ Teopuell OTHOCHTENFHOCTH OHA COCTaBIISIET (PYyHAAMEHT COBPEMEHHON (PHU3UKH.
Omna omnupaeTcss Ha 3HAYUTEILHO 00Jiee CI0XKHBIN, M0 CPABHEHUIO C KIIACCHYECKONH MEXaHUKOH,
MaTeMaTuueckuil ammapart. IlporpamMma Kypca mpeaycMaTpuBaeT H3ydeHHe TpEX (U3UUECKU
SKBUBAJICHTHBIX (POPMYTUPOBOK KBAaHTOBOM MeXaHUKU: BOJHOBOW MexaHuku Illpéauurepa,
MaTpU4HOI MexaHuku [ 'eiizenOepra u BEeKTOPHOI KBaHTOBON MexaHUKH [lupaka.

Nzyuenne nucrumiuuHbel «KBaHTOBas MexaHUKa» Oa3upyeTcs Ha 3HAHHAX, YMEHHSX,
HaBBIKaX, C(OPMHUPOBAHHBIX B  Tpolecce  M3Y4YeHUS  JUCHUIUIMH  «MexaHukay,
«MaTtemaTu4ecKkre MeToIbl B (U3MKE» U MIKOJIHHOM Kypce (DU3HKH.

[TonsiTus, 3aKOHBI M METO/bI, BBEJICHHbIE B TUCIMIUIMHE «KBaHTOBass MeXaHHUKa», OyIdyT
HCII0JIb30BAThCA NPU U3YYEHUU TUCLUIUIMH «DJEKTPOJUHAMHUKA U TEOPUS OTHOCHUTEIBHOCTHY,
«TepMosnHamMuKa, cTaTUCTHYecKas (u3nKa | (QHU3MYECKas KHUHETHKa», a TakkKe Ui
MOCJIEAYIOLIEr0  IMPOXOXKIACHUSA IEJAarorM4eCKOM IMPAaKTUKH, IOATOTOBKM K HMTOIOBOM
rOCyJapCTBEHHOM aTTECTAaLUH.

1.4 IlepeyeHb NUIAHMPYEMbIX Pe3yJbTATOB 00y4eHHs] IO AWCHMILIMHE (MOIYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI POrPpaMMBbl

Jucuumnna «KBaHTOBasi MexaHHWKa» oOecreyrBaeT WHCTPYMEHTApHil (OPMHUPOBAHUS
CIICAYIOIIUX MPO(ecCHOHANTBHBIX KOMIIETEHIINN OaKataBpoB

I1K-1 — CnocoOeH ocBauBaTh U UCTOJIB30BATH 0A30BbIE HAYYHO-TEOPETUUECKUE 3HAHUS U
NPAaKTUYECKUEe YMEHHs [0 TEXHOJOTHYECKOMY U  (U3WYeCKOMy O0Opa3oBaHUIO B
npodeccnoHaBHOM IS TENBHOCTH;

[1K-2 — CnocobeH KOHCTPyMpOBATh COJEP)KAHME TEXHOJOTHYECKOro M (huznyeckoro
oOpa3oBanusi B cooTBeTCTBHMM ¢ TpeboBanmsiMu PI'OC OCHOBHOIO M CpeAHEro oO0IIero
o0pa3oBaHus, C ypOBHEM Pa3BUTHUSI COBPEMEHHON HAYKH U C y4ETOM BO3PACTHBIX OCOOCHHOCTEH
oOyuaronuxcs;



N3yuenue

JaHHOW y4eOHOW JMCIMILTUHBI

oOyuaromuxcs npogheccuonanrbHulx Komnerenuui (11K)

HampaBJIeHO Ha

dopmupoBanue y

No Nupexe Conepxanue B pesynbrate u3ydyenus: yaeOHOM TUCIUTUIMHBI
g, | KOMIET | KOMIICTEHIHH (nnm eé o0yyJarouuecst JOJIKHBI
" | eHuunm 4acTH) 3HATh YMeETh BJIaJE€Th
1. IIK-1 CnocobeH ocBamBaTh | NpeAMET, Liedb, | MpUOOpeTaTh HaBbIKaMU
" UCTOJIB30BATh | 3aJauu U HOBBIE HayYHO- IPUMEHEHHS
6a3oBbIe Hay4HO- | METOJIbI TEOPETUYECKUE bu3nyeckux
TEOPETUUECKUE ¢busuky, eé 3HaHUSA TEOpHUI K
3HaHUS U | MEeCTO B aHaJIN3y
MPAKTUYECKHE CHCTEME HayK; MPOCTEHIITNX
YMEHUS no | ¢pyHIaMEeHTaIbH TEOPETHUECKU
TEXHOJIOTUYECKOMY U | ble (pusnueckue XU
busnyeckomy TEOpUH U MPUKIIATHBIX
00pa3oBaHuUIO B | 3aKOHBI; BOIIPOCOB
npodeccrnoHaIbHO M MMOHUMATb,
JEATeIbHOCTH aHAJTM3UPOBATh
¢du3nveckyro
CYIIHOCTb
SIBJIEHUU 1
MIPOIIECCOB,
MIPOUCXOIAIINX
B IIPUPOJIE U
TEXHUKE
2. TIK-2 Criocoben METObI U MIPUMEHSATD HAaBBIKAMU
KOHCTPYHUPOBATh PUEMBI 0a30Bble 3HAHUS | IPOBEICHUS
coJiepKaHue MOCTAHOBKH IUISL peIIeHUs ¢bu3nyeckux
TEXHOJIOTUYECKOTO U | (pu3mveckoro TEOPETUYECKUX U | HAOIIOICHUI
¢u3nvecKoro HKCTIIEPUMEHTA, | MPAKTHYECKUX "
oOpa3oBaHUs B | CIIOCOOBI €ro ¢bu3nyeckux 9KCIEPUMEHTO
COOTBETCTBUU C | MareMaTHuYecKo | 3ajay, MPaBWIBHO | B, PEIICHUS
tpeboBanusamu ®I'OC | it 00paboTKu; OpPraHU30BBIBATH | MPOCTEHILINX
OCHOBHOTO U | 3HaTh METOABI U | pusnueckue TEOPETHUECKU
CpeaHero o0riero | mMpuEMbI HaOII0IeHUS U XU
oOpa3oBaHus, C | pemieHus HKCTIIEPUMEHTHI, MIPUKIIATHBIX
YPOBHEM  pa3BUTHUS | KOHKPETHBIX aHAJTM3UPOBATh 3agau
COBPEMEHHOM HAyKH M | (PU3NYECKUX UX Pe3yNbTaThl,
C y4eTOM BO3paCTHBIX | 3aiad, OCYIIECTBIATh
ocoOeHHOCTeH ¢dusnyeckue MOCTPOEHHE
oOyyJaronuxcs MPUIIOKCHUS MaTeMaTHYECKUX
MaTeMaTU4eCKu | MOJeIen
X MOHATUI bu3nyeckux
SIBJIEHUU U
POIIECCOB

2. CTpyKTYpa M coiep:KaHHe JUCIUIITHHBI
2.1 Pacnipenesienne TpyA0€MKOCTH JUCHHUILINHBI 110 BUAAM pador

OOmass TpyIoEMKOCTh

U CIIUILINHBI

cocTaBiieT 3

3a4.Ca.

(108 wyacoB), wux

pacripeielieHie 10 BUIaM paboT MpeJICTaBIeHO B Tabnue (014 cmyoenmog ODPO).




Bun yue6HOI paboThI Bcero CemecTpbl
4acoB (dacer)
8

KonraktHas pabora, B TOM yncJe: 50,3 50,3
AyIuTOpHBIE 3aHATHS (BCero): 44 44
3aHAaTHA IEKIIMOHHOTO THUIIA 12 12 - - -
JlaGopaTopHble 3aHATHUS - - - - -
3aHATHS] CEMMHAPCKOTO TUIIA (CEMHUHAPBHI, 3 3 i i i
IIPAKTUYECKUE 3aHSTHSI)
MNuas koHTaKkTHas padora:
KonTtposs camocrositensHoi paboTsl (KCP) 6 6
ITpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesbHast padoTa, B TOM 4HcJIe: 22 22
Kypcogas pabota - - - - -
ITpopaboTka ydeGHOro (TEOPETHUECKOT0) MaTepraa 18 18 - - -
BrinonHenne MHAMBHUIyaIbHBIX 33aHUi (TIOATOTOBKA 17 17 i i i
COOOIICHNH, TPEe3EHTAINI)
Pedepat 4 4 - - -
IloaroToBKa K TEKyIeMy KOHTPOJIIO 8 8 - - -
KonTpoJis:
IToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh qac. 108 108 - - -

B TOM 4YHCJIe KOHTAKTHAsA 503 | 503

padora

3a4. ef 3 3

2.2 CTpyKTYypa AMCUMILIMHBI:

PacnpenencHue Bua0B yueOHOM pabOThI U MX TPYJOSMKOCTH IO pa3jeiaM AUCIIUTUIAHBL.
Paznmensl qucuuImMHbL, U3ydaeMbie B 8 cemectpe (01 cmyodenmos OPO)

2.3 ConeprxaHue pa3ieioB AUCHUNIHHBI:

Ne KonunuectBo yacos
" AynuropHas CamocTrosTenbHas
pazne HaumeHnoBanue paznenos
1 Bcero pabota pabota
JI I13 JIP
1 2 3 4 5 6 7
OKCIepUMEHTANIBHBIE OCHOBBI U 19 2 8 - 4
1. MaTeMaTU4eCKUH anmapar
KBAaHTOBOM MEXaHUKU
TouHO penraeMble KBaHTOBO- 20 4 8 - 6
MEXaHUYECKUE 3aJauul.
2. OnHOMEpHOE NBUKEHHUE.
JIBMKEHME B 10JI€ LIEHTPAIbHBIX
Q70
[TpubnnkeHHbIe METOIbI 20 4 8 - 6
3. KBaHTOBOM MeXaHUKU. Teopus
BO3MYILIEHUI




DKCIIepUMEHTANIbHBIE OCHOBBI KBAHTOBOM
MexaHuku. HecocrosTenbHOCTB
KJIACCUYECKOH (PU3UKHU MPH 00BICHEHUN
aTOMHBIX SIBJIEHUH (pacipeesieHue SHEPIun
B CHEKTpE U3ITyueHHs aOCOTIOTHO YEPHOTO
Tena; MoJiesb aToma Pesepdopaa u
npo0ieMa ee yCTOMYMBOCTH; JINHEHYAThII
XapaKTep aTOMHBIX cieKTpoB). [TocTynarsl
bopa u ux 3KcrepuMeHTaIBHOE
NoATBepKieHNEe. KBaHTOBaHME KpPYroBBIX
opOUT B aTOME BOAOPO/Ia. YPOBHU SHEPTUU
U CIIEKTPAJIbHBIE CEPUU
BOJOPOA0TIOA00HOTO aroma. TpyaHoCcTH
teopun bopa. DnemenTapHas KBaHTOBas
TEopHs CBeTa M 0OBSICHEHNE HA €€ OCHOBE
¢dorornexTpuueckoro 3¢pdekra, apdexra
Kowmnrona. 'unotesa ne bpoitns o
KOPITyCKYJIIPHO-BOJIHOBOM IIpUpPOJIE
MHKPOYACTHUL U €€ SKCIIEPUMEHTAIbHBIC
MOJITBEPXKAECHUS (OTBITHI MO TU(PPAKINAN
JJIEKTPOHOB, HEUTPOHOB, ATOMOB U
MOJIEKYII).

Marematnueckuii anmnapar KBaHTOBOM
MexaHuKH. [ToHsTHE 0 BOJIHOBOH PyHKIMH
KBaHTOBO-MEXaHUYECKOU CHUCTEMBI.
CraTucTrueckoe TOJIKOBAHUE BOJIH /1€
bpoiinsa. BeposATHOCTHBIN XapakTep
3aKOHOB KBAHTOBOW MEXaHUKH.
VYpauenue Lpénunrepa s cBoOOIHON
YaCTHUILbl U YaCTULIBI BO BHEIIHEM
MOTEHIMAIBHOM MoJie. CTalMoHapHbIe
coctosHus. YpasHenue lpénunrepa as
CTallMOHAPHBIX COCTOSHUN. Y PaBHEHHE

Ne KonuuecTBo yacos
" AynuropHas CamocTrosTenbHas
pazne HaumenoBanue pa3znenos
1 Bcero pabota pabota
JI 113 JIP
4 CnuH ¥ CUCTEMBI TOK/IECTBEHHBIX 18 2 8 - 6
YaCTHI]
NTOI'O 12 32 - 22
2.3.1 3aHATHSA JIEKUNOHHOTO THIIA
Ne HaunmenoBanue Conepanme pasyena dopma TEKyIIEro
pasnena KOHTPOJISI
1 2 3 4
1. OKcriepuMeHTalIbHbIe MECTO KBAHTOBOM MEXAaHUKHU Ha KapTe KonTtponsHas pabora
OCHOBBI U Hayku. OCHOBHBIE 3Talbl CTAHOBJICHUS Nel- o paszneny,
MaTeMaTHYeCKHI KBaHTOBOU Teopuu. KBaHTOBasi TEOpHUS KaK |KOJUIOKBUYM
arrapar KBaHTOBOM |Ba)KHEMIAsi COCTABHAs YaCTh
MEXaHUKU 00I1eYeI0BeUeCKON KyIbTYypHI.




HENPEPBIBHOCTU B KBAHTOBOW MEXAHHUKE.
BekTop III0THOCTH MOTOKA BEPOSTHOCTH.

[IpuHIMIT Cynepno3uIMu COCTOSIHUM
B KBaHTOBOU MexaHUKe. M300paxeHune
(bU3NYECKUX BETMYNH JINHEHHBIMU
CaMOCONPSKEHHBIMH OIIEPATOPAMHU.
Oneparopbl KOOPAWHATHL, UMITYJIbCa,
MOMEHTA KOJIMYECTBA ABM)KECHHUS, SHEPT U U.
Teopemsl 0 cOOCTBEHHBIX (YHKLIHUSAX U
COOCTBEHHBIX 3HAUEHUSX JIMHEIHHBIX
CaMOCONPSDKEHHBIX onepaTopoB. Cpeanue
3Ha4YeHHUs (PU3NYECKUX BEITUUUH U
BEPOSITHOCTH UX JI03BOJICHHBIX 3HAUYECHUH.
CootHomenus koMmmyranuu. ITonstue o
MOJIHOM Habope (pU3NUECKUX BEITUUYHH.
CooTHoILIEHNE HEOTIPEAETIEHHOCTEN A
KOOpJMHATBI U UMITyJbca. HepaBeHCTBO
I'eiizenbepra. Kputnka ommOouHbIX
TOJIKOBAHUW COOTHOILIEHUN
HeolpeaeseHHocTel. Poib mponecca
U3MEpPEHUs B KBAHTOBOI MEXaHUKE.
HuddepenunpoBanue onepaTopoB MO
BPEMEHU U 3aKOHBI COXPaHEHUs B
KBaHTOBOM MexaHUKe. CBsI3b 3aKOHOB
COXPAaHEHHUS C CUMMETpPHUEN IIPOCTPAHCTBA U
BpEMEHM.

TouHO pelraemslie
KBaHTOBO-
MEXaHUYECKUE
3agauu. OqHOMEpHOE
JBUKEHHUE.
JIBu>keHue B mojie
LEHTPATbHBIX CHJI

B3anMocCBsI3b KBaHTOBOM U KJIIACCUYECKOM
MexaHuku. O0o0IeHne ypaBHeHUs
I'amunbroHa-SIKOOHM B KBAHTOBO MEXaHHUKE.
IIpenenbHbIN NEpexo] K KIIACCUYECKOU
Mmexanuke. Teopemsl Dpendecta. [punimmn
IIPUYMHHOCTH B KBAHTOBOM MEXAHUKE.
OpnHOMEpHBIE KBAHTOBO-MEXaHUUECKUE
3aa4d. 3aja4a O 4YacTULIE B OJTHOMEPHOM,
a0COTFOTHO HEMTPOHUIIAEMOM SIIITUKE.
JInHEeWHbI TApMOHUYECKUN OCLUIUIATOP,
€r0 SHEPreTUYECKUM CIIEKTP U BOJHOBBIE
¢dbyHkMH. B3anMoelicTBre MUKPOUYACTHITBI
C IOTECHIUAIIBHON CTYIICHBKOM.
HanbGaprepnoe paccesinue. [IpoxoxeHue
YaCTHUIIBl Yepe3 MOTCHLIUANbHBIN Oapbep
IPSIMOYTOJIBHOM U MTPOU3BOJIHON (DOPMBI.
TynnensHbIN 3 Pexr. Od1HME cBOMCTBA
OJIHOMEPHOT'O JBUKEHUS MUKPOYACTHUIBI.
JIBU)KEHHE B LICHTPAJIbHO-CUMMETPUYHBIX
noJisix. [Ipobaema AByX Ten B KBAaHTOBOM
MEXaHUKE U €€ CBEICHUE K 3aJ1a4€ O
JBUKEHUU OJHOU YaCTULbI B IEHTPAJIBHO-
CUMMeETpUYECKOM mosie. IHTerpaisl
nBrkeHus. OnepaTopsl MOMEHTA UMITYJIbCA,
uX cOOCTBEHHbIE (DYHKIIMU U COOCTBEHHBIE
3Ha4eHus. PaguanbHoe ypaBHEHHE

Bomnpocsr s
oIpoca 1o TeMe,
KOJUIOKBUYM




[Ipenunrepa. [loBenenue paguanbHOM
BOJIHOBOW (DYHKIIMHU HA OONBIINX U MAJIBIX
PACCTOSIHUSAX OT LIEHTPA TOJISL.
Bonopononoo0HbIif aToM (SHEpreTHYECKHe
YPOBHU U CTPYKTYpPa BOTHOBBIX (DYHKITHI
JUCKPETHOTO CIEKTPA; «CiydaitHoe»
BBIPOKJICHUE; paAralibHas U YIIIOBast
IJIOTHOCTH AJIEKTPOHHOTO 00J1aKa;
CHEKTPOCKOMUYECcKasl KiIacCU(UKALIUS
COCTOSIHHMI; KPYTOBbIE TOKH B aTOME U
MarHUTHBIH MOMEHT OpOUTATEHOTO
JBUKEHUS 3NekTpoHa). KBaHTOBaHue
SHEPTrUM BpallleHus! (MMPOCTPAHCTBEHHBIN
poTaTtop). Mojienb ONTUYECKOro 3JIEKTPOHA
JUISl aTOMOB LIEJIOYHBIX METAJIIOB.

[TpubnuxeHHble
METObI KBAHTOBOU
MexaHuku. Teopus
BO3MYILIEHUI

Teopus Bo3myienuid. Ilonsrue o
Pa3JIMYHBIX [IPEACTABICHUAX COCTOSHUSA
KBaHTOBO-MEXaHUYECKOU CHUCTEMBI.
Marpu4HoOe NpeaCcTaBICHUE ONIEPaTOPOB.
VYpasuenue Illpenunrepa B MaTpu4HON
¢dopme. [ToctaHoBKa 3a/1a4, pelIaeMbIX
METOJJaMU TEOPUH BO3MyLIeHUs. Teopust
CTAalMOHAPHOI'0 BO3MYILEHHUS IIPH
OTCYTCTBMM U HAJIMUUU BBIPOKAeHUS. CUIIbI
Ban-pnep-Baanbca. M3otonnueckuii ciBUT
YPOBHEW BOJIOPOJIONIOI00HOTO aToMa.
Teopus BBIHYKIEHHBIX KBAHTOBBIX
IIEPEXO0I0B. DIEMEHTHI TEOPUU U3ITYyUECHUS.
BeposATHOCTD BBIHYXEHHBIX
JIEKTPOIUIIOIIBHBIX IIEPEXOOB.
Koaddunmentsr DitHmTeitHa s
MHIYLIUPOBAHHBIX U CHOHTAHHBIX
nepexo10B. CooTHOIIIEHUE
HEOIIPEACICHHOCTH JJIs1 DQHEPTUU U
BpeMeHU. VIHTEHCUBHOCTB U €CTECTBEHHAS
LIMPHUHA CIEKTPaJIbHBIX JIMHUN. [IpaBuita
oT0opa IS AIEKTPUYECKOTO AUTIOJIEHOTO
U3JIy4CHUS OCLWLIATOPA U ONTUHYECKOTO
JJIEKTPOHA B aTOMaXx.

Tect 110 TEME,
paszeiy,
KOJUIOKBUYM

COuH ¥ CUCTEMEI
TOXKIECTBEHHBIX
YaCTHUIL

[IpuHIHAI TOKAECTBEHHOCTH OJUHAKOBBIX
MuKpouactull. OnepaTop nepecTaHOBKH
gacTull. CHMMETPUYHBIE U ACUMMETPUYHbBIE
coctostHusA. bo3onsl U Gpepmuonsl. [IpuHImI
[Maymu. [TpubnuxenHas Teopus aToma
renus. CHHIJIETHBIE U TPUILJIETHBIE YPOBHU
(opTo- u maparenuii). OOMeHHOE
B3auMOJECHCTBHE. MHOTO3JIEKTPOHHBIE
atomsl. [lonsTHe 0 meTone
CaMOCOTJIACOBAHHOTO I10JIsT; IPaBUJIA
CJIOJKEHUSI MOMEHTOB; THIIbI CBA3EH
JIEKTPOHOB B aTOMAaX.
CriekTpocKonMUecKas KIacCU(pUKaAIUs

Omnpoc, KOJIIOKBUYM




cocrosguuil. [lepuoaudeckas cucrema
snemeHToB JI. . MenneneeBa. 3anonHeHue
o6oJtouek B atTomax. MoJliekyna Bogopoia u
MpUpOJa XUMUYECKUX CHIL.

3akmmoueHue. ['paHulbl TPUMEHUMOCTH
HEPEIATUBUCTCKON KBAHTOBOW MEXAHUKH.
dopmasnpHas cxeMa KBAHTOBOW MEXaHHKH.
HexoTopsie koHLENTYaIbHBIE BOIPOCHI
KBAaHTOBON MEXaHUKHU.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

HanmenoBaunue
paszaena

TemaTuka NpakTUYECKUX 3aHATUN
(cemMmuHapoB)

dopma TeKymero
KOHTPOJISt

2

3

4

DKcnepruMeHTaIbHbIE
OCHOBBI U
MaTeMaTHYECKUU
anmnapar KBaHTOBOM
MEXaHUKU

3arpyaHEeHUs KIacCU4eCKOi (PU3MKH B
0OBSICHEHUU CBOMCTB 3JIEKTPOMArHUTHOTO
U3TYYEeHUSI U MUKPOOOBEKTOB.

1. IIpobnema n3nyuyenus AUT.
HeB03MOXHOCTh 00BsICHEHHS 3aKOHOB
doTorddexra Ha OCHOBE INEKTPOTIUNHAMUKI
Makcsena.

2. Mogens ynpyro-cBsi3aHHOTO 3JIEKTPOHA U
€€ 3aTpyIHEHUs.

3. Muckyccus bopa n DiiHITeHA 0
¢byHIaMEHTaIbHOM MTPUHLUIIE KBAHTOBOU
MEXaHUKH (COOTHOILIEHUE
HEOIIPEACICHHOCTEN Il SHEPTUU U
BPEMEHN).

Bonnosble nakeTsl. COOTHOILIEHNE
HEOIPEICTICHHOCTEM.

1. BonnoBoii naket. ®a3oBas u rpynnosas
CKOPOCTH BOJIH J¢ bpoiiis.

2. COOTHOLIEHUS HEONIPEIETIEHHOCTEM.

3. Bpems pacmuibiBaHMsI BOJJHOBOTO ITAKETA.

CoOcTBeHHBIE (PYHKIIMHA U COOCTBEHHBIC
3HA4YEHUs OTIEPaTOPOB.

1. CobcTBeHHBIE PYHKIIMH U COOCTBEHHBIE
3HA4YEHHUs OTIEPaTOPOB UMITYIIbCA, IPOCKIHH
MOMEHTA UMITYJIbCa U €r0 KBaJpara.

2. HopmupoBKa BOJHOBBIX (DYHKIIHI B
cllyyae HEIPEePBIBHOTO CIIEKTPa
COOCTBEHHBIX 3HAUCHUI.

KoMmyTtartopsl.

KoMMyTannoHHble COOTHOLLIEHUS AJIs
KOOpJIUHAT U UMITYJIbCOB, POEKINI
MOMEHTA KOJNYECTBA JBUKECHHUSL.

KoHnTponbsHas
paboTta Nel
MaremMaruueckuit
anmapar KBaHTOBOH
MEXaHUKH.
CootHomeHus
KOMMYTallUH

TouHO pelraemslie
KBaHTOBO-

JIMHENWHbI TApPMOHUYECKHUM OCLIAIUIATOP.
1. BolunciieHue 3HEprUM HYJIEBBIX

Komnoksuym.




MEXaHUYECKUe
3agauu. OqHOMEpHOE
JBUKEHHUE.
JIBu>keHue B mojie
LEHTPATbHBIX CHJI

KoJie0aHU Ha OCHOBE HEPaBEHCTBA
Ieiizendepra.

2. BrlunciieHne aMIuINTy ] BEPOATHOCTEN €
IIOMOILIBIO YCIIOBHUSI HOPMUPOBKHU BOJTHOBBIX

byHKIUH.
3. IlpaBuna or6opa mist JIT'O.

Oneparopbl MOMEHTa KOJINYECTBA
JBMKEHUS B cpeprueckoii cucreme
KOOpJUHAT.

1. Onepatopsl MOMEHTa UMITYJIbCA U €TI0
MPOEKIHUii B chepudecKoit cucreme
KOOpJUHAT.

2. OnepaTopsl NOBBILIEHNS U TOHWKEHUS
MOMEHTA UMITYJIbCA.

JIBH>KEHE MUKPOYACTULBI B I10JIE
LEHTPAIbHBIX CHII

HccnenoBanue paauanbHON INIOTHOCTH
BEPOSITHOCTH B BOJIOPOJIOTIOIOOHOM aToMe.

[TpubnuxeHHble
METO/Ibl KBAHTOBOM
MexaHuku. Teopus
BO3MYILIEHUI

KBaHTOBBIE MTEPEX0/Ibl B YCIOBUAX
HECTALMOHAPHOTO BO3MYILCHHS.

1. BepoATHOCTh KBaHTOBBIX IEPEXOJIOB IM0]T
BIIMSTHEM TIEPHUOIMUECKOTO BO3MYIIICHHUS.
DNEeKTPUUECKUE TUTIOTIBHBIE TIEPEXO/IBI.

2. [IpaBuna otOopa 1t OpOUTATBHOTO U
MarHUTHOTO KBaHTOBBIX YHCEIL.

3. Beruucnenue ko3¢ GUIMEHTOB
OHHIITENHA.

4. EcTecTBeHHAs IMMPHHA YHEPTETUIECKOTO
YPOBHSI.

5. Yopyroe paccessHUE 4acTULl B IEPBOM
NPUOIIMKEHUN TEOPUU BO3MYILIEHHH.

BzauMonelicTBue KBAHTOBOM CUCTEMBEI C
AJIEKTPOMArHUTHBIM 10JIEM

1. /IByxypoBHEBasl cUCTEMA B I10JIE
AJIEKTPOMArHUTHOM BOJIHBI.

2. Ilepexonapl B AUCKPETHOM CIIEKTPE.

3. KBaHTOBBIE NTEpEXOABI U3 AUCKPETHOTO
CIIEKTPA B KOHTUHYYM.

Komnoxsuym

COuH ¥ CUCTEMEI
TOXKIECTBEHHBIX
YaCTHUIL

CruH a51eKTpoHa

1. IlepecTaHOBOYHBIE COOTHOLICHUS ISt
OTIepaToOpOB CIIMHA.

2. Matpuus! [laynn.

3. Oneparopsl NOBBIIIEHNS U IOHUKEHUS
MIPOEKIMH CIIUHA.

AToM renusi.

1. IlpumeHeHne Teoprun BO3MYLIEHUI
JBYXKPATHO BBIPOXKAECHHOTO YPOBHSI JUIs
ONPEJENICHUS] PHEPIETUUECKOTO CIEKTPa

KoHnTponbsHas
pabota Ne2:
oIpenieNieHue
OCHOBHBIX TEPMOB
IUISL TIEPEXOIHBIX U
pelKOo3eMeNbHbIX
3JIEMEHTOB




JBYX2JIEKTPOHHON CUCTEMBI.

2. OOMEHHBIN U KYJIOHOBCKHI HHTETPAJIbL.
3. Onpenenenue BUIa TPUILJIETHBIX U
CHHIJIETHBIX BOJHOBBIX (DYHKIIUH.

4. OpTto- u maparenui.

Mounekyna Bogopoaa

1. PacueT 3HEpreTHYecKoro CreKkTpa
MOJIEKYJIBI BOIopoia. MIHTerpasl
0OMEHHOTO M KyJJOHOBCKOTO
B3aUMOJICICTBUS, UHTErPAIl
HEOPTOTOHAJILHOCTH.

2. OnpeneneHue BUAa BOJHOBBIX (DYHKLHUH C
Y4ETOM MX CBOWCTB CUMMETPHH.

3. YcraHoBieHHE KpUTEpHs 00pa3oBaHus
MOJIEKYJIBI BOJIOPO/Ia M TOMEOTIOJISIPHOI
XUMUYECKOH CBSI3U.

MHOT03/1eKTPOHHBIE CHCTEMBI

1. Beruucnenue opOUTaIBLHOTO, CIIMHOBOTO
Y TIOJTHOTO MOMEHTA KOJIMYECTBA JIBUKCHUS
MHOTO3JIEKTPOHHBIX aTOMOB.

2. OnpeneneHne OCHOBHBIX TEPMOB
MHOTO3JIEKTPOHHBIX aTOMOB C YU4ETOM
npaBuil XyHJa.

3. Beruucnenue 3pGpeKTUBHOTO YUCIa
MarHeToHoB bopa.

2.3.3 JIaGopaTopHBIe 3aHATHS

He npedycmompenui

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npedycmompeno

2.4 llepeyeHb yu4eOHO-METOAMYECKOT0 0O0eceUeHUsl AJIsl CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

[TepeueHsb ya4eOHO-METOINIECKOTO 00ECIICUCHHSI TUCITUTUIUHBI 110

Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITENILHOM paboThI
1 2 3
1| TIIpopabotka |baiikoB, FO.A. KBanToBas mexanuka: yueonoe nocodue / FO.A. baiikos,
y4eOHOTO B.M. Ky3nenos. — M.: U3narensctBo "Jlaboparopus 3Hanuit", 2015. —
(Teopetnueckoro)|294 c. — Pexwum nocryma: https://e.lanbook.com/book/70719.
MaTepuaa
2 | Bemonnenue |Baiin6epr, C. KBantoBas teopus nois. T.1. OGmas Teopus [DneKTpOHHBIN
uHAuBHayanbHbIX|pecype] / C. Baiin6epr; nox pen. B.Y. J)Kykosckoro; nep. ¢ anria. B.Y.
3aJaHul Kykosckoro. — M.: @usmarnur, 2015. — 648 c. — Pexxum nocryna:
(moaroroBka  |https://e.lanbook.com/book/91164.
COOOIICHUH,
MIPE3CHTALIHI)
3 Pedepat Co6oueB, C.B. OCHOBBI HEPEISATUBUCTCKONM KBAHTOBOM MEXaHHKH: yueOHOE




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

3. O6pa3oBarTe/ibHbIE TEXHOJIOTUH

B cootBercTBum ¢ TpeboBanusmMu OI'OC mpu peanuzanvu pa3IMuHBIX BUJOB y4eOHON
palboThl B Tpoliecce M3YYEHHs AUCHUILUIMHBI MPEAyCMaTPUBAETCS HCIOJB30BaHHE B yd4eOHOM
nporiecce CIeAYIOINX aKTUBHBIX M MHTEPAKTUBHBIX (DOPM MIPOBEICHUS 3aHATHI:

® JICKIUY;

® [IOATOTOBKA MUCbMEHHBIX pehepaToB 1Mo TeMaM Kypca;

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

I/IHTepaKTI/IBHBIC OGp&SOB&TCHBHBIC TCXHOJIOTHUH, UCTIOJIB3YCMBIC B aYAUTOPHBIX 3aHATUAX

Cemectp Bun 3ansatus Hcnons3yemble HHTEpaKTUBHBIE Komnnuectso
(JI, IIP) 00pa3oBaTelbHbIC TEXHOJIOTHH 4acoB
8 JI Co3manne TpPOONEMHBIX CHTyalWid, HCIOIb30BaHUE 6
KOMIIBIOTEPHBIX AEMOHCTPALHH
KonnekruBHoe perieHne pU3HMUECKUX 3a1ad H TECTOBBIX 10
1P 3agaHui, paboTa B MaJbIX TPyIIax

4. OneHo4HbIe CpeacTBA VI TEKYILIero KOHTPOJIsl yCIeBaeMOCTH H ITPOMEKYTOYHOM
aTTecTaluu

4.1 ®oHA OLEHOYHBIX CPEICTB VISl MPOBeICHHUS TeKYIel aTTeCTAUN

Bonpochbl KOLNIOKBUYMOB

Komnoksuym Ne 1. OKCHIEPUMEHTAJILHBIE OCHOBBI I MATEMATHUYECKUI
ANMNAPAT KBAHTOBOU MEXAHUKHU

1. ®opmyna [lnanka.

2. Teopus hoTOHOB DHHIITEHHA.

3. JIMCKpeTHOCTh aTOMHBIX cocTosiHUA. Teopust Bogopoaonoo0Horo atoma 1o bopy.

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

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

6. CraTucTuyeckas MHTEpIpeTanus BOJHOBOW (QyHKIIMH.

7. Ypauenue O. lllpenunrepa.

8. CTalmoHapHbIe COCTOSIHHUSL.

9. IINOTHOCTH TOKA BEPOATHOCTH.

10. ComocraBieHue onepaTopoB (PU3NYECKUM BEIUYMHAM B KBAHTOBOI MEXaHUKE.

11. IlpuHmun cynepno3MuUd COCTOSIHUM W JIMHEMHOCTh ONEPATOPOB B KBAHTOBOM
MEXaHHKe.

12. CoGcTBeHHBIE (DYHKIMU U COOCTBEHHBIE 3HAUCHHSI OTIEPATOPOB.

13. CaMoconpsiKeHHBIE ONepaTophl. BelecTBeHHOCTh UX COOCTBEHHBIX 3HAUCHUH.

14. OpTOroHaJILHOCTH M HOPMUPOBKA COOCTBEHHBIX ()YHKIIUH.

15. Cpennue 3HaueHUsT PU3NUECKUX BEITMYHH.

16. Kommyranus omepaTopoB. YCIOBHE COBMECTHON OMPEACNEHHOCTH (PU3UIECCKIX
BEJIMYHH.

17. HepaBenctBo ['eiizenbepra. CoOOTHOIIEHUE HEOTIPEICTICHHOCTEH.

18. HM3meHenne BO BpPEMEHHM CpPEAHUX  3HAYCHUH  (PU3MUECKUX  BEJIMYMH.
JuddepeHunpoBanue onepaTopoB MO BPEeMEHH.

19. 3akoHbI COXpaHEHUsI B KBAaHTOBOM MEXAaHUKE U MX CBSI3b CO CBOMCTBAMH CUMMETPHUHU
MPOCTPAHCTBA U BPEMEHH.

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




21.06006menne ypaBHeHus [ 'amunbToHa-IKOOM B KBAHTOBOM MEXaHHUKE.
22 IlpenenbHbIi Mepexo]l K KIACCUUYEeCKOM MEXaHUKE.

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

1.Yactuna B NOTEHLIMATIbHOM SIIHKE.

2.JInHelHbI TApMOHUYECKUN OCLIMILIATOP.

3.B3aumosneiicTBHE MUKPOUYACTHIIBI C IPSMOYTOJIbHOM MOTEHIIMAIBLHON CTYIIEHBKOM.

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

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

6.Cob6cTBeHHBIC (DYHKIIMH U COOCTBEHHBIE 3HAYECHHUS ONIEpPaTopa MOMEHTA UMITYJIbCA.

7.Paguansaoe ypaBHeHue Llpénunarepa. DHepreTHUecKuil CeKTp BOAOPOAOTIOI0OHOTO
aToMa.

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

9.Knaccudukanus coCTOSHUI B aTOME BOJAOPOA.

Komnoksuym Ne 3. TEOPUSI BO3SMYIIIEHUN

1. CraunonapHas Teopusi BO3MYLIEHUI HEBBIPOKIECHHOTO YPOBHSI.

2. CtauroHapHas TeOpHUsl BO3MYILEHUHN IIPU HATMUUH BBIPOKICHHUSL.

3. Teopust BO3MyILEHUS, 3aBUCSIIETO OT BpeMeHU. KBaHTOBbBIE NTEPEXO0/IbI MO BIMSIHUEM
BO3MYILEHHUS, IEPUOJUYECKH 3aBUCSILETO OT BPEMEHHU.

4. BepoATHOCTb D3IEKTPUYECKUX MAMIOJBHBIX IEPEXOJ0B IpPH B3aUMOJCHCTBUU
3apsKEHHON YaCTULBI C AEKTPUYECKUM TOJIEM 3JIEKTPOMArHUTHOM BOJIHBI.

5.Koadhdunments DitHmTeitHa.

6.I1paBuna oTbopa a1t OpOUTAIBHOTO M MAarHUTHOT'O KBAHTOBBIX YHCEIL.

Komnoksuym Ne 4. CTIMH Y CUCTEMbI TOXXKJAECTBEHHBIX YACTUIL

1. CriuH 37eKTpoHa. DKCIEpUMEHTAIbHbBIE (DAKTHI.

2. Onepatops! cnuHa. Matpuusl [laynn.

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

4. ToHKasi CTPYKTypa CIIEKTPOB BOJOPOAONOIO0OHBIX aTOMOB.

5. Hopmansnslit 3¢ ekt 3eemana.

6. AHOMaNBbHBIN dpdexT 3eemana.

7. IlpyHIMI HEPA3IMUYUMOCTH OJAMHAKOBBIX MUKPOYACTHLI.

8. CuMMeTpHUYHBIEC U AaHTHCUMMETPUYHbIE COCTOSIHUS. B030HBI 1 hepMHUOHBI.

9. llpunuun [aymu.

10. [Tepuoanueckas cucrema snementoB [[.M. Menpaeneesa.

11. Atom remus. [1apa- u oprorenuii. OOMeHHOE B3aUMOICHICTBHE.

12. Monexyna Bopopoza. [Ipruposa KoBaJ€HTHON XUMUYECKOU CBSI3H.

13. CriuH 1 BaJIGHTHOCTS.

IIpumepHBI BApHAHT KOHTPOJILHOM PadoThI
1. JIuHEWHbI rapMOHMYECKUH OCLUJUIATOP C 3apsoM e IMOMELIEH B OJHOPOJHOE

AIIEKTPUYECKOE T10JI€ HANPSHKEHHOCTHIO €, HAIIPaBJICHHOE BJOJbL OCH Kosiebanuil. PaccmarpuBas
JEUCTBHE IEKTPUUECKOTO TOJIS KAK BO3MYILEHUE, HAMTH MOIPAaBKH IIEPBOTO ¥ BTOPOTO MOPSIKA
K SHEPruu OcHMIUIATOpa. B yeM 3axirouaeTcss BIMSHHME HANOXKEHHOIO AJIEKTPUYECKOrO MOJIsA?
[TokaxxuTe, YTO BHEIIHEE JIIEKTPUUYECKOE IIOJE€ MOXKET «IOJABUTH» HYJIEBbIE KOJIeOaHUS
ocuuuistopa. [Ipu kakom mose 3To BO3MOXKHO?

2. Haiitu mompaBKd MEpBOTO MOPSJIKA K YPOBHSM SHEPIMU U BOJHOBBIM (DYHKLHSAM
ANIEKTPOHA, JBWXKYILErocs B CPeprHuecKU-CHMMETPUYHOM T0JI€, B MPUCYTCTBUU OJHOPOJIHOTO



MAarovuTHOTO IIOJid, HAIIPAaBJICHHOI'O BAOJIb OCH Z. yquTB, qT0 HCBOSMYH_IéHHBIMI/I BOJIHOBBIMHA

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

3. Ilpu paccMOTpeHUH BOAOPOIOMOAOOHBIX ATOMOB OOBIYHO CUMTAETCS, UYTO DIIEKTPOH
HAXOJHUTCS B KYJIOHOBCKOM TIOJIE aTOMHOTO sfpa. [Ipu 3TOM He yYHTHIBAE€TCS OTIMYHE TOJIS OT
KYJIOHOBCKOTO B oOnactu camoro sjpa. HaiiTu mompaBKy HepBOro mopsiika K OCHOBHOMY
YPOBHIO SHEPTUH, OOYCIOBJICHHYIO KOHEYHBIMHU pa3MepamH sapa, CUHTas SAPO PaBHOMEPHO

3apsUKEHHBIM IIAPHKOM pajuyca 7, =~ 107" cu . Paguyc nepsoit GopoBckoii opoutsl a= 10~ cm .

B kauecTBe onepaTopa BO3MYIIEHHS IPUHATh

S Ze’(3 17 )
W=y r 2 27 +%, r<r,
0,7 >r,
3 4 1
BonHoBass  (QyHKIMS  OCHOBHOTO  COCTOSTHHSA Y, =2 o e “ Y47 Ouenure

5 EW
OTHOCUTENBHBIN CIIBUT OCHOBHOTO YPOBHS SHEPTHU — v TPH Z ~100.
E
1

4.2 ®oHJ OLIECHOYHBIX CPEACTB AJIs MPOBeICHUsI IPOMEKYTOYHOM aTTeCTANNU
Bonpocsl k 3x3amMeny

5.  ®opmyna Ilnanka. BosHoBbIE cBoiicTBa yactul. ['unoresa ne bpoisa. Teopus
¢doroHOB DifHIITENHHA. JJTUCKPETHOCTH ATOMHBIX COCTOSIHUM. TeopHst BOJOPOI0MO100HOTO aToMa
o bopy.

6.  OmucaHue COCTOSHHUS C MOMOIIBIO BOJIHOBOM (yHkuuu. BomHoBast dyHKuus ne

Bpotiins st cBo6oaHOM yacTuibl. CTaTuCTHYECKast HHTEPIIPETAIUS BOJTHOBOW (DYyHKIIMH.

7.  VYpasuenue O. lllpenunrepa.

8. CranuoHapHbI€ COCTOSHHUS.

9.  IINOTHOCTH TOKa BEPOSATHOCTH.

10. ComocraBneHue onepatopoB (U3NUECKUM BEITUUYMHAM B KBAaHTOBOW MEXaHHUKE.
[IpyHOUN Cynepno3uLUU COCTOSHUM M JIMHEMHOCTH OIEPATOpPOB B KBAaHTOBOM MEXaHUKE.
CoOcTBeHHBIE (PYHKIIUN ¥ COOCTBEHHBIE 3HAUEHUS onepaTopoB. CaMOCOTPsIKEHHBIE OTIEPaTOPBI.
BerecTBeHHOCTh X COOCTBEHHBIX 3HAYCHHUH.

11. OpToroHanbHOCTh U HOPMHUPOBKA COOCTBEHHBIX (PYHKITHIA.

12.  Cpennue 3Ha4eHUs GPU3NIECKUX BETUUNH.

13. Kommyramusi omepaTopoB. YCIOBHE COBMECTHOH OMPENENIEHHOCTH (PU3UIECKHIX
BEJIMYMH.

14. Hepasenctso [ 'eitzendepra. CooTHOLIEHHE HEOTPEAECTCHHOCTEH.

15. V3meHeHue BO BpEMEHM CpEeIHUX 3HAYCHUH  (U3WYECKUX  BEJIMYMH.
JuddepenunpoBanue onepaTopoB MO BPEeMEHH.

16. 3akoHBl COXpaHEHHUsS B KBAHTOBOM MEXaHMKE U UX CBS3b CO CBOMCTBaMu
CUMMETPUHU IPOCTPAHCTBA U BPEMEHHU.

17.  Teopemsl Dpendecra. [IpyHIMT TPUUNHHOCTH B KBAHTOBON MEXaHHUKE.

18. O0oOmenue ypaBHeHus I'ammibroHa-Ikobu B KBaHTOBOI MEXaHUKE.

19. IlpenenbHbli NEpeXoa K KJIACCUYECKON MEXAHHUKE.

20. Yactuia B MOTEHIIMAILHOM SIIIUKE.

21. JluHeiHbIN TApMOHUYECKUN OCLIAIUISTOP.

22. B3aumopelcTBHE MUKPOUYACTHIIBI C MPSMOYTOJbHONW MOTEHIIMAIBHON CTYIIEHBKOM.



23. TIpoxoskaeHHEe YaCTHIIbI Yepe3 MOTEHINAIbHbIN Oapbep. TyHHEeTbHBIN 2P PeKT.

24. ]lBuxeHue B IEHTPAIbHO-CUMMETPUYHOM TMose. Pa3neneHue nepeMEeHHBIX B
ypaBHeHuu llIpénunrepa.

25. CoOcTBeHHbIE (PYHKIIMM U COOCTBEHHBIE 3HAUEHUS ONEpaTOPa MOMEHTA UMITYJIbCA.

26. PamumanbHOE ypaBHEHUE [Ipénunrepa. OHepreTudyecKkuit CIIEKTp
BOJIOPOJIOTIOJOOHOTO aToMa.

27. PanuanbHble BOJHOBBIE (DYHKIIMU CTALMOHAPHBIX COCTOSIHUM BOJOPOJOIOI00HOTO
aTOMa U paJuanbHasl IJIOTHOCTh BEPOSITHOCTH.

28. Kiaccudukamus cCOCTOSHUI B aTOME BOJOPOIa.

29. CrauuoHapHas T€OpHUs BO3ZMYILEHUN HEBBIPOKIEHHOIO YPOBHSI.

30. CraunoHapHas TEOpUs BO3MYILIEHUIN IIPU HAJTUYUH BBIPOKICHHUS.

31. Teopuss BO3MyILEHHS, 3aBUCALIETO OT BpeMeHU. KBaHTOBbIE MEpPEXOJbl MOJ
BIIMSIHUEM BO3MYLIEHMS, IEPUOINYECKH 3aBUCALIETO OT BPEMEHHU.

32. BeposTHOCTb DJJIEKTPUYECKHX JAWUIOJIBHBIX IEPEXOAOB IPU B3aUMOACHCTBUU
3apsKEHHON YaCTHULBI C AEKTPUUYECKUM TOJIEM 3JIEKTPOMArHUTHOM BOJIHBI.

33.  KoaddunuenTs DifHIITEHHA.

34. IlpaBuia oT6opa /i OpOUTAIBHOTO U MArHUTHOTO KBAHTOBBIX YHCEI.

35. CnwuH 3neKkTpoHa. DKCIepUMEHTAIbHbIE (DaKTHI.

36. Omneparops! cnuHa. Matpuusl laynu.

37. TlonHbII MOMEHT KOJHMYECTBa IBIKEHHUS diekrpoHa. CnuH - opOuTampHOE
B3aUMO/JICHCTBHE.

38. Tonkas cTpyKTypa CIIEeKTPOB BOJIOPOJIOTIOA0OHBIX aTOMOB.

39. Hopwmanbnblii 3¢ ekt 3eemana.

40. AxomanbHBIHi 3pdexT 3eemana.

41. IlpuHUuMn HEPa3IUYMMOCTH OJUHAKOBBIX MUKPOYACTHULI.

42. CuMMeTpUYHBbIE U AHTUCHMMETPUYHBIE COCTOSHUSL. BO30HBI U ()epMHUOHBI.

43. Ilpunnun ITaynn.

44. Tlepuonuueckas cuctema sneMmentoB [[.1. Menpaeneena.

45. Arowm renus. Ilapa- u oprorenuii. OOMeHHOE B3aUMOJICHCTBHE.

46. Mounekyna Bogopoaa. IIpupoia KoBaneHTHOM XUMUYECKOMN CBSA3H.

47. CnuH U BaJIEHTHOCTb.

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

5.1 OcHoBHast MTepaTypa:

1. baiikoB, FO.A. KsanroBas mexanuka: yde6Hoe mocobue / FO.A. baiikoB, B.M.
Kysnenos. — M.: M3natensctBo "JlabopaTtopus 3nanwmii", 2015. — 294 c. — Pexxum nocryna:
https://e.lanbook.com/book/70719.

2. Uponos, N.E. 3anaun no kBanToBO# pusnke: yueoHoe nocobue / U.E. Uponos. — M.:
WznarensctBo  "JlaGopatopust 3Hammii", 2015. — 220 c¢. — Pexum pocryma:
https://e.lanbook.com/book/84093.

3. Baiin6epr, C. KBanroBas Teopust moiis. T.1. O6mas teopust [ DaeKTpoHHBINH pecypc] /
C. Baiinbepr; mog pea. B.Y. Xykosckoro; nep. ¢ anri. B.Y. XXykoBckoro. — M.: ®uzMariur,
2015. — 648 c. — Pexxum nocryma: https://e.lanbook.com/book/91164.

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

5.2 JlonoJiHUTe/IbHAS IUTEpPaTypa:



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

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

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

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

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

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

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

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

5.3. llepuoguyeckne U3IAHUNA:
KypHan npukiagHOi MEXaHUKH M TEXHUYECKON (PU3UKU
Kypnan Texunueckoit puzuku
N3sectust BY30B.Cepus: dusnka
WmxenepHas ¢pusnka
[IpuknagHas MexaHuKa
[TpuknaaHas MexaHUKa U TEXHUUYECKas pus3nka
Teopernueckas u maremaTuyeckas pusnka
Ycnexu MexaHuKu
9. Ycnexu ¢pu3nvecKux HayK
10.  Vwuensle 3anucku Ka3aHCKOro rocynapcTBEHHOIO yHHMBeEpcuTeTa: cepusi: Ou3nko-
MaTeMaTHYECKUE HayK1

O NN W=

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

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

http://www.edu.ru - Karanor o6pa3oBareiabHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBast sHIUKIONEIUS «BUKuneaus»»

http://www.college.ru - caldT, coaepXammuii  OTKPBITBIE  y4YECOHHKH 1o
€CTECTBEHHOHAYYHBIM TUCIUILTHHAM

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

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

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

7. Mertoauveckne YyKa3aHusi JJIs OOy4YAalOUIUXCA IO OCBOCHHMI) THCHHMILUIMHBI
(MoxyJis)

DK3aMeH MpOBOJUTCS B KOHLE cemecTpa. Ha sK3aMeH OIEHMBAIOTCS MOJTy4YEHHBIE
TEOPETUUYECKUE M TMPAKTHUUYECKHE 3HAHUS, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBILIICHHUS,
MpUOOpEeTEeHNEe HABBIKOB CAMOCTOSTEIBHOW pabOThl, yYMEHUE CHHTE3MPOBATh MOJIyYCHHBIC
3HaHUS U TPUMEHSTH UX.

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

moApoOHO 3aMKMCHIBATh U3JIaraeMblil HA HUX MaTepuail. ITo 00yCIOBICHO
TEM, UTO B YU4EOHBIX IOCOOUIX HE COAEPIKATCS AETAIBLHEIE



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/

MaTeMaTHu4eckue npeodpazoBanus. CTaHIAPTHBIN METO/I U3II0KEHUS

CBOJIUTCSI, KaK MIPABUJIO, K 3aMEUAHHSIM THUIA: «KaK HETPYAHO MOKA3aThy,
«I10CIIe HECIOXKHBIX TpeoOpa3oBanuii moydnm» u T.4. OnHaKo, 3a STUMHU
TaK Ha3bIBAEMBIMU «HECJIO)KHBIMH MTPE0OpPa30BaHUIMI» OOBIYHO
CKpPBIBAIOTCSI HECKOJIBKO CTPAHUIl MaTeMaTHUECKUX MpeoOpa3oBaHui,
MPEeX/Ie YeM MOJIY4nuTCs TpedyeMblil pe3ynbTar! Ty crienupuxky
y4eOHBIX TocoOuit He0OOX0MMO UMETH B BHLy. B mporecce uTeHus
JIeKIMI MaTepuall u3jaraeTcs J10Ka3aTesbHO, HOJpOoOHO, CO BCEMH
MPOMEKYTOUHBIMH BbIKJIaKaMH. [IpUCYTCTBYIONTNI HA JIEKIIUU CTYJICHT

CTaHOBHUTCA COYYAaCTHHUKOM ITPOIIECCA MOJYICHHUA BCEX OCHOBHBIX

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

raromM B€CbMa HCIMPOCTHIC BOIMMPOCHI, MOKHO INTOHATH JIOTUKY JUCIHUIIIIMHBI
1 €€ OCHOBHOE COJICpKAHHE.

B nporecce camocTosTensHON pabOTH Ha/l KypcOM JIEKIIUKA HEOOXO0 MO
YI€IUTh BHUMaHHE OCHOBHBIM MOHATUSAM, IEPEUUCICHHBIM B
TEPMHUHOJIOTUYECKOM MUHUMYME 110 KQXXJI0MY pa3Aeiy, U Hay4YUThCs
CaMOCTOSITEIIbHO BBIBOJUTH BCE IJIaBHbIE (POPMYIIBI U ypaBHEHHUS.

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

3aHATHUSA KOHCITIEKTOM JIEKIHI U CAaMOCTOSTENIFHOE PELICHHE 331a4 U3 IOMAIITHUX
3alaHUM.
KoHnTponsHas B mporecce noaroToBKU K KOHTPOJIBHOM paboTe HE00X0AMMO 00PaTUTh
pabota BHHUMAaHHE Ha BOIIPOCHI, C(POPMYIHPOBAHHbIE B 3aJaHUSX JUIS

CaMOCTOSITEIIbHOW PabOTHhI, @ TAKXKe MPOAHATN3UPOBATH PEIICHHE
TUIUYHBIX 33/1a4 HA MPAKTHUYECKUX 3aHATHIX.

Pedepar [Tpu noxarotoBke pedepara HEOOXOIUMO UCTIONH30BATH
PEKOMEHIOBaHHYIO JINTEPATYPY, PH 3TOM CJIeIyeT OOpaTUTh BHUMAHUE
Ha HEOOXOMMOCTb MPOBEACHUS TOJPOOHBIX TOKA3aTENbCTB U BHIBOIOB
OCHOBHBIX COOTHOIICHUM.

KomnoxBuym KommokBryM COEPKUT TPU YacTU: TPOBEPKA 3HAHUSI OCHOBHBIX (hOpMYTT
¥ TEPMHUHOJIOTHYECKOTO MUHIMYMa, OTBET Ha TEOPETUYECCKHUIT BOIIPOC C
MpPEICTaBJICHHEM MMCBMEHHOM JIOMAIIHEH CaMOCTOSITEIbHOW paOOTHI.
3HaHME OCHOBHBIX (DOPMYIT U TEPMHUHOB SBIISIETCS «IOMYCKOMY» K
0OCYKJICHUIO TEOPETHUECKUX BOMPOCOB (CTYACHT JOIMYCKAETCS K
JanbHelIeMy cobeceJ0BaHuIO IIPU YCIIOBUH 3HaHUS He MeHee 75 %
dbopmyn). B mporiecce codeceqoBaHus CTYICHT JOKEH YMETh BBIBOIHTH
BCE OCHOBHBIE (JOPMYITBI, YPAaBHEHUS, COOTHOIIICHUS U JaBaTh

00BsiICHEHUE (PU3MUYECKOTO CMBICIIA BCEX TOTYYaEeMbIX pPe3yabTaToB.

8. Ilepeyenb UH(POPMANMOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX MPH OCYIECTBICHUH
o0pa3oBaTeILHOI0 NMpouecca No JMCUMILINHE (MOAYJ/I10) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb HE0OXOAMMOI0 MPOrPAMMHOI0 OGecTeYeHus!



MicrosoftWindows 8, 10
Microsoft Office Professional Plus

8.2 Ilepeyenb He0OXOAMMBIX HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

B mporecce paboThl HaJl KypcoM CTYIEHTBI MOTYT HCIOJIb30BaTh AIEKTPOHHBIC yueOHbIC
nocoOus, pa3MEIlEeHHbIE B CETH MHTEPHET, a TAaKKe€ KHHUTM JJIEKTPOHHOW OMOIMOTEHHOM
CHCTEMBI.

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

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

http://ru.wikipedia.org - cereBas sHIIMKIONEANS «BUKuenus.

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

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

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

http://www.naturalscience.ru - caiiT, HOCBSIIEHHBII BOIIPOCAM €CTECTBO3ZHAHMUS.

9. MarepnanbHo-TexHH4YecKkass 0a3a, HeoOXoaMMas [JIsi  OCYLIECTBJICHHS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHUILJIMHE (MOLYJII0)

MatepruallbHO-TEXHHYECKOE 00ECTICUCHHE T CIUTUTUHBI

No Bun pabor
(MOAynsl) U OCHAIIEHHOCTD

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

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

VYueOHast  MeOenb  (CTONIBI,  CTYNbs),  MEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B c€Thb VHTEpHET, IpOEeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Uil y4yeOHOU
MIPAKTUYECKOW M IMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIHUCLHUILUINHAM

2. CemunHapckue 3aHiaTHs | YueOHas ayAuTOpUs Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

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

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs),  MEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOEeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Uil y4eOHOU
MIPAKTUYECKOW M IMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIHUCLHUILUINHAM

3. I'pynmossre VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
(MHAMBUAYATIbHBIE) CEMUHAPCKOI0 TUIIA
KOHCYJIbTALlMU 350080 r. Kpacnonap, yn. CopmoBckast, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs),  MEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOEeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Uil y4eOHOU
MIPAKTUYECKOW M IMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIHUCLHUILUINHAM

4. Texymmii  KOHTpoJb, | YueOHas ayAuTOpUS Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
MIPOMEXYTOUHAS CEMUHAPCKOI0 TUIIA
aTTecTalus 350080 r. Kpacnonap, yn. CopmoBckast, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs),  TMEPCOHAIBHBIN
KOMIBIOTEP C BBIXOJOM B ceTh MHTEpHET, MPOEKTOp, IKpaH,
MeJOBasi JIOCKa, J1abopaTopHble KOMIUIEKCH JUIsl yuyeOHOH



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/

MIPAKTUYECKOW M TNPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JMCLHUILIMHAM

CamMmocTogTrenpHasn
pabota

bu6muoteka (Kpacnoaap, yn. CopmoBckasi, 173)
VYuebnass  mebenb  (CTONBI,  CTyJbsl),  IEPCOHAIbHBIC
KOMIBIOTEPHI C BBIXOJOM B CeTh MIHTEpHET.




