MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuu
denepanbHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICILIEr0 IPO(ECCUOHATILHOTO 00pa30BaHuUs
«Ky6aHCckuii rocy1apCcTBEHHbIN YHUBEPCUTET)

@DaxyJIbTET MeJarOTUKH, ICUXOJIOTUA U KOMMYHUKaTUBUCTHUKU

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI
b1.B.O/A.7.4 <KKBAHTOBASA MEXAHHUKA)>

HUHJACKC 1 HAUMCHOBAHUEC JHCIHUIIIIMHBI B COOTBETCTBHU C y‘{€6HBIM IIJIAaHOM

Hamnpasnenue noAroTtoBKu 44.03.05 Tlenarornyeckoe oOpa3oBaHue

KOO U HAUMEHOBAaHUe Hanpaejiernus nodeomoeku/cneuuaﬂbHocmu

Hampasnennocts (mpodmib)_ TexHosoruueckoe obpazopanue. OPusnka
HAuMeHO8aHUue HanpagieHHocmu (npoguis)

[Tporpamma oAroToBKU aKaJeMHuYecKast
(axademuyeckas /NpuxkiaoHas)

dopma 00ydeHUS__ounas
(OuHasl, OUHO-3A0UHAS, 3A0UHASA)

KBanudukanus (creneHpb) BEITYCKHUKA OakaaBp
(baxanasp, macucmp, cneyuaiucm)

Kpacnomap 2017



PaGouass mporpamma nucrmmummabl b1.B.OJ1.7.4 «KBaHTOBas MexaHWUKa» COCTaBlIeHa B
cooTBeTcTBUM ¢ DeaepanbHbIM T'OCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BBICIIETO
oOpa3zoBanus 1o HampasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHUe, C ABYMS

HpO(l)I/IJ'IHMI/I IHOAIrOTOBKH «TexHOIOrnIecKoe O6Da3OBaHI/Ie», «Pu3nKay
KOJI ¥ HaIMEHOBaHHE HAIIPABJICHUS IIOATOTOBKHU (IIPOQHILST)

[Iporpammy coctaBuiIu:

C.B.TuyHoB, 1011., KaH]. TEXH. HayK, JOII.

MTOITHCH

MpeipunoBa M. IO., kana. 6uoJ1. HayK, J01I.,

3aB. kad). MapkeTuHra 1 MEHEeIPKMEHTA, o i /
3aM. pupexTopa o YMP KPHA JITIO BO e
< o o r
«KybOaHckuil TOCyJapCTBEHHBIN arpapHblii YHUBEPCUTET Doafnch
2SS 2 f‘/
3emckoBa H.B., nupektop MBOY rumuaszus Ne 44 7 Roamce =

PaGouast mporpaMmMa JUCIUIUIMHBL YTBEP KJEHA Ha 3aceJaHuu Kadeapsl
TEXHOJIOTUHU U MPEIINPUHUMATENBCTBA
npotokoit Ne 18 «16» mas 2017r.

3aBenytomuii kadenpoit g
TEXHOJIOTMHU U NPEANPUHUMATEIbCTBA Caxuna H.M. -

Pabouas mporpamma oOcy:xeHa Ha 3acefaHuu Kadeapbl TEXHOJIOTUH U
NpeANPUHUMATEIIbCTBA

npoTokos Ne 18 «16» mas 2017r. v
3aBenyromnuii kKageapoit ——y
TEXHOJIOTUU U NPEAIPUHUMATEIIHCTBA Caxuna H.M. i

YTBepxkaeHa Ha 3aceaHUH Y4eOHO-METOAMIECKON KOMUCCUH (aKyIbTeTa
MEJJarOTUKHU, ICUXOJIOTUU U KOMMYHUKATUBUCTUKU

potokon Ne 11 «21» urons 2017r. ﬁ o/
[Ipencenarens YMK dakynbrera 'pedennukoBa B.M. = //

MO

PerieH3eHThI:

[Tepmakona T.B., a1.1.H., npodeccop AHIIOO
«KybGaHckuit ”HCTUTYT MPOGECCHOHATBHOTO 00pa30BaHUS

[INony6s M.C., xaun. nen. Hayk, goueHt kad. JIIT OIITIK Kyol'y



1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 Heanp AucHUNINHBI

Lenpro Kypca SIBJIIETCS O3HAKOMIICHHE CTYACHTOB CO CHCHM(PUYCCKHMH KBAHTOBBIMH
CBOMCTBAMH W 3aKOHOMEPHOCTSIMH MHUKPOOOBEKTOB, C TMPUMEHEHHEM 3aKOHOB KBaHTOBOU
MEXaHHKH JIUIS aHau3a (PU3HYSCKUX SIBJICHUN U IMPOIIECCOB.

1.2 3agaun AMCHUILIMHEI

- (opMupoBaHNE OCHOBHBIX MOHSATUH U MPEICTABICHUI KBAHTOBOW MEXaHUKH;

- O3HAKOMJICHME CTYJAEHTOB C OCHOBHBIMM METOJAaMHU JTOM HAayKh U UX
WCIIOJIb30BAHUEM JJISI PELICHUS PSAJa KOHKPETHBIX 3a/1a4;

- cozanue 0asbl AJIs U3yUEHUs MOCIEAYIOUINX Pa3AesioB Kypca TEOPEeTUYECKON PU3UKH;

-00CyXXJIeHHE TPUJIOKEHUH KBAaHTOBOM MEXaHUKH, TMPEJACKAa3aHHBIX HA OCHOBE
KBAHTOBBIX CBOICTB M 3aKOHOMEPHOCTEH MUKPOOOHEKTOB;

- opmupoBanue y Oyaynux yduTenen MpeIcTaBICHIUS O KBAHTOBOM TEOPUHU KaK

dbyHIaMeHTe CcOBpeMEHHOW (U3MKM UM Kak BaXKHEHIIed CcocTaBHOMN
0011e4€eI0BEYECKON KYIbTYpPHI.

qaCTu

1.3 MecTo aucuuminHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

KBaHTOBass MexaHMKa SIBJIETCS OJHUM M3 TJIABHBIX JOCTH)KEHUN HAy4HOM MbIcIH XX
Beka. Hapsiny ¢ Teopueil OTHOCHTEIBHOCTH OHA COCTABISIET (DYHIAMEHT COBPEMEHHOW (DU3UKH.
Ona onMpaercss Ha 3HaYUTEIBHO O0Jiee CIOXKHBIHN, [0 CPABHEHUIO C KJIACCUYECKOW MEXaHUKOM,
MaTeMaTUYECKUH armnapar.

IIporpamma Kypca mnpeaycMarpuBaeT H3ydeHHE TpPEX (U3MUYECKH SKBUBAJIEHTHBIX
(GOpMyIUPOBOK KBAaHTOBOM MEXaHMKH: BOJIHOBOM wmexanuku [Ipéaunrepa, marpuyHoit
MexaHuKH ['eiizeHOepra 1 BEKTOpHOM kBaHTOBOW MexaHuku Jupaka. Hapsay ¢ TeopeTnueckumu
BOIPOCaMM IIporpamMma Kypca COAEpPKHUT paszaen «IKCIEepUMEHTAIbHbIE OCHOBBI KBAaHTOBOM
MeXaHUKu». B HEM oOTpakaloTCsi BONPOCHI, 3HAaHUE KOTOPBIX HEOOXOIMMO Ul JasbHEHIIero
M3y4yeHUs Kypca.

1.4 TlepeuyeHb NUIAHMPYEMBbIX pe3yJbTATOB 00y4YeHHMs MO AWCHMILIMHE (MOAY.JI0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTeJbHOM IPOrPaMMBbI

Hpouecc HN3YUCHUSA OUCHUILJIMHBI HAIpaBJICH Ha

KOMIIETECHIIUH:
OK-3, ciocobeH ucnoib30BaTh €CTECTBEHHOHAYUHbBIE M MATEMAaTHYCCKUE 3HAHUS JJIs
OpPUEHTUPOBAHUS B COBPEMEHHOM WH()OPMAIIMOHHOM MTPOCTPAHCTBE.

(dhopmMupoBaHue

CIIETYFOIIIUX

No HNnnexc Conepxxanue B pesynbrare n3yueHus: yaeOHON AUCIUTIITMHBI
n r_I KOMITET | KOMITETCHIINH (MK e€ 0o0yyJaronmecs J0JKHBI
" | eHnum YacTH) 3HATh YMeEThb BJIaJI€Th
1. OK3 — cnocoOeH 3.1. mecTo V.1. B.1.
HUCIO0Jb30BaTh KBAaHTOBOM CamocrogrenpHo | MaremaTtudec-
€CTECTBEHHOHAYYHbIE | MEXAaHUKHU Ha npuodpeTaTh KOl
M MaTeMaTHYECKUE KapTe HayKu, €€ | 3HaHHS 110 KYJIbTYpOH,
3HAHUS IS pOJIb Kak KBaHTOBOM HEOO0XO0IMMOM
OPUEHTUPOBAHUS B dbyHIamMeHTa MEXaHHKE, JUIS
COBPEMEHHOM COBPEMEHHOM UCIIONb3Ys IMOHUMAaHUS U
WH(POPMAITMOHHOM (U3UKH U KaK y4eOHYIO ONUCaHUS
MIPOCTPAHCTBE COCTaBHOM JUTEpaTypy u KBaHTOBO-
4acTu COBpPEMEHHBIE MEXaHUIECKUX
oOmiedenoBeuec | MHPOPMAIIMOHHBI | SIBICHU;
KOU KyJIbTYpbI; | € U B.2.




e WNHupekc Conepxanue B pesynbrare uzyuenust yueOHON AUCIUTIIMHBI
[y, | KOMIIET | KOMNETEHINH (v eé 00yYaromuecs T0JKHbI
€HUUU 4acTH) 3HaTh yMeTh BJIA/IETh
3.2. OCHOBHBIE KOMMYHHKAIIUOH | METOJaMU
MOHATUSA, HbIE TEXHOJIOTUH; | MaTEMaTUYECK
MPUHIUIIBI, y.2. ux
uaeu u UCII0JIb30BaTh npeodpa3oBaH
yYpaBHEHHUS 3HaHUS, Ul JUIst
2. [TIK1 — TOTOBHOCTh KBaHTOBOM MOJYYECHHBIC MPU | TTOJTYYEHUS
peajin30BbIBaTh MEXaHUKH, U3Y4EHUU OCHOBHBIX
oOpa3oBaTeNbHbIE JTansbl e€ JAHHOTO Kypca, B | (pu3mvecKkux
IIPOrpaMMBbI 110 CTAHOBJICHUS U | APYTHX pasjiesiaX | pe3yJbTaToB;
y4eOHOMY IPEIMETY B | Pa3BUTHSI; TEOPETUUYECKOMN B.3.
COOTBETCTBUH C 3.3. ¢buzuky; HaBbIKaMU
TpeOOBaHUAMU MareMaruyecku | ¥Y.3. pemarb MIPUMEHEHUS
00pa3oBaTENbHBIX i anmapat 3aJauu JyIs YpaBHEHUS
CTaHJapTOB KBaHTOBOM MPOCTHIX [Ipénunrepa
MEXaHUKHU; KBaHTOBO- U1 pelleHus
3.4. OCHOBHbBIE MEXaHUYECKUX OCHOBHBIX
pe3yIbTaThl MoJIeNel; KBAaHTOBBIX
TOYHO- V4. 3a7ad4.
pelaeMbIxX aHaJIM3UPOBATh
KBaHTOBBIX buznueckuit
3aj1a4, MeToa CMBICJI OCHOBHBIX
TEOPUH bopmy,
BO3MYILIECHUN U | yPAaBHEHUH U
MPaKTUYECKHE pE3yJIbTaTOB
MIPUIIOKEHUS KBaHTOBOM
KBaHTOBOM MEXaHUKH,
MEXaHUKH. MIPUMEHSATH
MIPUHIUIT

COOTBETCTBHA.




2. CTpyKTYpa M coiepKaHNe JUCIUIITHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

OOm1ast TpyI0EMKOCTb TUCIMIUIMHBI cocTaBiseT 3 3a4.eq. (108 waca), ux pacnpenenenue
110 BUJaM paboT IpeacTaBieHo B Tabmuie (0s cmyoenmos ODO).

By yueOnoi paboThl Bcero CemecTtphbl
4acoB (gacel)
8

KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 34 34
3aHgaTHA JIEKIIUOHHOI'O TUIIA 14 14 - - -
JlaboparopHble 3aHATHS - - - - -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, 16 16 i i i
MPaKTUYECKHUE 3aHATHS)
HWnas koHTaKkTHas padora:
KoHnTtpoib camocTositenbHOM padoThl (KCP) 4 4
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe:
Kypcosas paboma - - - - -
IIpopabomxka yuebHnozo (meopemuueckoeo) mamepuand 6 10 - - -
Buvinoanenue unousuoyanvruix 3a0anuii (n0020mosKa 10 13 i i i
coobujenull, npezeHmayuii)
Pegepam 10 10 - - -
[ToaroToBka K TeKynieMmy KOHTPOJIO 10 10
KoHTpoJs:
IToaroroBka K ’K3aMeHy 27 27
O0mas Tpya0eMKOCTh gac. 108 108 - - -

B TOM 4YHCJI€ KOHTAKTHAsA 363 | 363

pabdora

3a4. ef 3 3

2.2 CTpyKTypa AMCUMIIJIMHbI:

Pacnpenenenne BuoB ydeOHOW pabOTHI U MX TPYTOEMKOCTH IO pa3/ieiaM AUCIUTUINHBL
Pa3nens! qucUMIIIMHBL, U3y4YaeMble B cemectpe (0151 cmyodenmog ODO)

2.3 Coneprxanue pa3aeoB AUCHUNIHHBI:

No KonnuecTBo yacos
" AynuropHas CamocTrosTenbHas
pazne HaumenoBanue pa3aenos
A Bcero pabota pabota
J 113 JIP
1 2 3 4 5 6 7
OKCIIEpUMEHTAIBHBIE OCHOBBI U 19 4 4 - 11
1. MaTeMaTHYeCKUH anmapar
KBAaHTOBOM MEXaHUKHU




KYJIBTYPBHI.
DKCTepuMEHTAIbHBIE OCHOBBI KBAHTOBOM
MexaHuku. HecocTosaTenbHOCTh
KJIAaCCUYECKON (DPM3HUKU MPU O0BSICHEHUH
ATOMHBIX SIBJICHUH (pacmpeiesieHue dHEPTrun
B CIIEKTPE U3IY4YEHHUS a0COTIOTHO YEPHOTO
Tena; Mojenbs atoMa Pezepdopaa u
npobJieMa ee yCTOWYMBOCTH; TMHEHYIAThIN
XapakTep aTOMHBIX CeKTpoB). [TocTymarel
bopa u ux skcnepuMeHTalIbHOE
noaTBepkaeHrne. KBaHTOBaHME KPYTrOBBIX
OpOHUT B aTOME BOJIOPO/Ia. Y POBHH SHEPTHHU
U CIIEKTpaJIbHBIE CEPHUH
BOJIOpOAOIIO00HOTO atoma. TpymaHOCTH
Teopuu bopa. DnemMeHTapHas KBaHTOBAast
TEOpHsI CBETa M OOBSICHEHNE HA €€ OCHOBE
¢dorosnexTpuyeckoro 3¢dexra, apdexra
Komnrona. ['mnotesa ne bpoitns o
KOPIYCKYJISIPHO-BOJTHOBOM TIPUPOIE
MHUKPOUYACTHI] U €€ IKCIIEPUMEHTAIbHbIE
MOATBEPIKICHUS (OTBITHI IO AU PAKITUH
3JIEKTPOHOB, HEUTPOHOB, AaTOMOB U
MOJIEKYJI).

No KonnuecTBo yacos
" AynuTtopHas CamocrosiTenbHas
pasne Haumenosanue pazaenon
na Bcero pabota pabora
JI 113 JIP
To4HO pemaeMble KBAHTOBO- 20 4 4 - 12
MEXaHUYECKUE 3a/1a4u.
2. OnHoMepHOE ABMXEHHUE.
JIBr>KeHUE B MOJIE [IEHTPATBHBIX
CuII
[IpubnuxeHHbIe METOIbI 20 4 4 - 12
3. KBAaHTOBOU MexaHUKH. Teopust
BO3MYIIEHUI
4 CHOUH U CUCTEMBI TOKIECTBEHHBIX 18 2 4 - 12
YaCTHIL
5 KonTpose camocrosTensHon 4
' pabotsl (KCP)
6. NTOI'O 108 14 16 - 47
2.3.1 3aHATHA JeKINOHHOI0 THIIA
No Haumenoanue Conepanne pasiena dopma TeKyIero
paszneina KOHTPOJIS
1 2 3 4
1. DkcnepumeHTanbHble BBegeHne. Mecto KBaHTOBOI MEXaHMKH Ha |Y CTHBIN OIpoc
OCHOBBI U kapte Hayku. OCHOBHBIE ATAllbI
MaTeMaTHUYeCKUI CTaHOBJICHUS] KBAHTOBOU TEOPUH.
anmnapar KBaHToBOM |KBaHTOBas TeOpHs Kak BaKHEWIIas
MEXaHUKH COCTaBHAs 4acTh 0OIIEUYeTIOBEUECKON




MaremaTruueckuii anmnapaTr KBaHTOBOM
MexaHuku. [ToHsATHE O BOJIHOBOW (pyHKIIUU
KBaHTOBO-MEXAHHUYECKOU CHCTEMBI.
CraTucTyeckoe TOJIKOBaHUE BOJIH 1€
bpoiiniga. BeposiTHOCTHBIN XapakTep
3aKOHOB KBaHTOBOM MEXAHHKH.
VYpasuenue llpénunrepa ns cBOOOIHOM
YaCTHUIbl U YACTHUIbI BO BHEIIIHEM
MOTEHIMaIbHOM noJie. CTanroHapHbIe
cocrosHus. YpasHenue [lIpénunrepa nis
CTAallMOHAPHBIX COCTOSIHUN. Y paBHEHUE
HETPEPHIBHOCTU B KBAHTOBOM MEXAHUKE.
BekTop minoTHOCTH MOTOKA BEPOSITHOCTH.

[IpuHIUII CyNIEpIIO3UIIMM COCTOSTHUI
B KBaHTOBOI MexaHuke. M300paxenue
(U3HYECKUX BEIIMYNH JIMHESHHBIMU
CaMOCOIIPS)KEHHBIMU OIEpaTOpamHu.
OrnepaTopbl KOOPJAUHATHI, UMITYJIbCA,
MOMEHTa KOJIMYECTBA ABUKECHUS, JHEPTUU.
Teopembl 0 COOCTBEHHBIX (PYHKIUAX U
COOCTBEHHBIX 3HAUCHUSAX JIMHEHHBIX
CaMOCOIIPSKEHHBIX oriepaTopoB. CpenHue
3Ha4YeHHS PU3MUYECKUX BEIIMYUH U
BEPOSITHOCTH MX JJO3BOJIEHHBIX 3HAUCHUM.
CootHomienust kommytanuu. [lonstue o
MOJIHOM HaOope GU3NYECKUX BETUYHH.
CooTHo1IeHNE HEOoIpeieIEHHOCTEN ISt
KOOpAMHATHI U uMIlylibca. HepaBeHCcTBO
I'eitzenOepra. Kputnka ommOodHbIX
TOJIKOBAaHUM COOTHOIIEHUI
HeonpeneneHHocTel. Poib ponecca
M3MEPEHUS B KBAHTOBOM MEXaHUKE.
JuddepenunpoBanue onepaTopoB 1o
BPEMEHHU U 3aKOHBI COXPAaHEHUS B
KBaHTOBOU MexaHuKe. CBs3b 3aKOHOB
COXpaHEHHUs C CHMMETpUEN MTPOCTPAHCTBA U
BPEMECHH.

TouHo peraeMblie
KBAHTOBO-
MCXaHHYCCKHUE
3agaur. OgHOMEPHOE
JBHKCHHE.
JIBr>keHue B moJie
LEHTPAIbHBIX CHUJI

B3anmocBsI3b KBAaHTOBOM U KJIaCCUYSCKOM
MexaHuku. O0001IeHe ypaBHEHUS
I'amunasToHa- KOO B KBAHTOBON MEXAHHKE.
[IpenenbHbIi IEPEXO]] K KIACCUYECKOM
Mexanuke. Teopembl Dpendecra. [Ipuniun
MPUIMHHOCTH B KBAHTOBOW MEXaHUKE.
OnHoMepHbIE KBAHTOBO-MEXAHUUYECKHE
3a7a4M. 3a/1a4a O YacCTHUIIE B OJTHOMEPHOM,
a0COFOTHO HEMPOHUIIAEMOM SITIIHKE.
JInHEeNHbI TapMOHUYECKUI OCIIUILIATOD,
€ro SHEPreTUYECKNUN CIIEKTP U BOJIHOBBIE
dbynkmrn. B3anmoaeicTBre MUKPOUYACTHITBI
C IOTCHIIUAIBHON CTYIIEHBKOU.
Hanb6apseproe paccesiaue. [Ipoxoxaenue
YaCTHIIBI Yepe3 MOTEeHIIUAIBHBIN O6apbep

YceTHBII onpoc




MPSIMOYTOJIBHOM U TTPOU3BOILHON (POPMBEI.
Tynnensubii 2 Pexr. Odume cBoiicTBa
OJIHOMEPHOTO JIBUYKEHUSI MUKPOYACTUIIBI.
JIBu>KEeHME B IEHTPAJIbHO-CUMMETPUYHBIX
nossix. [IpoGiema AByX Tea B KBAHTOBOM
MEXaHMKE U €€ CBEJCHHE K 3a/1a4e O
JBUKEHUH OJHOM YacCTHUIIbl B IEHTPAIbHO-
CUMMeETpUYeCcKoM rosie. MHTerpasbl
nBuxkeHust. Oneparopbl MOMEHTA UMITYJIbCa,
uXx coOCTBeHHbIE (DYHKIIMH U COOCTBEHHBIE
3HaueHus. PanuanpHoe ypaBHEHUE
[Ipenunrepa. [ToBeaenue paguanbHOU
BOJIHOBOH (pYHKIIMH Ha OOJBIINX M MAJIBIX
PacCTOSIHUAX OT LIEHTpa MOJsl.
Bonoponomnono0Hsif aTtoMm (3HEpreTHYecKre
YPOBHHU U CTPYKTYpa BOJTHOBBIX (PYHKIIUH
JUCKPETHOTO CIEKTPA; «CIIydaifHOe»
BBIPOXKJICHUE; PaluabHasl U yIIoBast
IJIOTHOCTHU 3JIEKTPOHHOIO 00J1aKa;
CHEKTPOCKOMUYEcKasi KiacCu(uKaius
COCTOSIHUI; KPYTOBbIE TOKU B aTOME U
MarHUTHBI MOMEHT OpOUTATILHOTO
JBUKEHMs 37eKTpoHa). KBaHTOBaHME
SHEPTUU BpalleHUs (MIPOCTPAHCTBEHHBIN
potarop). Mozenp ONTUYECKOTO 3IEKTPOHA
JUIsL aTOMOB IIEJIOYHBIX METAJIJIOB.

[TpubnuxxeHHble
METO/Ibl KBAHTOBOMU
MexaHuKH. Teopus
BO3MYIICHUI

Teopus Bo3myiienui. Ilonstue o
Pa3JINYHBIX MIPEACTABICHUAX COCTOSHUS
KBAaHTOBO-MEXaHUYECKOU CUCTEMBI.
Martpu4Hoe IpeACTaBIeHUE ONIEPaTOPOB.
VYpasuenue lllpenunrepa B MaTpU4HON
(dopwme. I[TocTanoBKka 3a71a4, perraeMbIx
METOZAaMH TEOPUU BO3MYLIeHus. Teopus
CTAallMOHAPHOI'0 BO3MYILECHHUS IIpU
OTCYTCTBMM U HAJIMUUU BBIPOKAEHUS. CHUIIbI
Ban-nep-Baanbsca. M3oTonuueckuii ciBUT
YPOBHEH BOJIOPOIONIOI00HOTO aToMa.

TCOpI/IH BBIHYKACHHBIX KBAHTOBBIX
epexoaoB.

DIIEMEHTHI TEOPUU U3ITYUYCHHUS.
BeposiITHOCTB BBIHYKIEHHBIX
ANEKTPOAUIIONBHBIX [IEPEXO/I0B.
KoaddunmenTsr DitHiTeitHa 1ist
WHIYIIUPOBAHHBIX U CIIOHTAHHBIX
nepexonoB. CooTHOIIEHNE
HEOTPEeIEHHOCTH IS SHEPTUU U
BpeMeHH. VIHTEHCUBHOCTD U €CTECTBEHHAS
IIMpPUHA CIEKTPAbHBIX JTUHUU. [IpaBuna
oTOopa IS AIEKTPUUYECKOTO AUTTOIBHOTO
W3JIy4EHUs] OCHUIUIATOPA U ONITUYECKOTO

YcTHBII onpoc




OJICKTpOHA B aTOMax.

COuH U CUCTEMEI
TOXKIECTBEHHBIX
YaCTHI]

[IpuHUKI TOXKIECTBEHHOCTH OJUHAKOBBIX
MuKpoyacTul. Oneparop nepecTaHoBKU
yacTull. CHMMETpUYHbIE U ACUMMETPUYHBIE
coctosinusi. bozons! 1 pepmuonsl. [IpuHIKT
[Taymnu. [IpuGmmkeHHas TeOpus aToma
resusi. CHHIJIETHBIE U TPUILIETHBIE YPOBHU
(opTo- u maparenuii). OOMeHHOE
B3auMOZCICTBUE. MHOT03JIEKTPOHHBIE
atomsl. [lonsiTHE O MeTONIE
CaMOCOITIaCOBaHHOTO T10JIsT; IPAaBUJIA
CJIO’KE€HUS. MOMEHTOB; THIIbI CBA3EH
3JIEKTPOHOB B aTOMax.
CrniekTpockonuyecKkas KiacCu(puKanus
cocrosinuil. [lepuonnueckas cuctema
snemeHToB M. . MenaeneeBa. 3anoIHEHHE
o0osiouek B aromax. MoJsekyia Bogopoja u
MPUPOJIa XUMUYECKUX CHIL.

3akiroueHue. ['paHUIIbI IPUMEHUMOCTH
HEPEJISTUBUCTCKOM KBAHTOBOM MEXAHUKHU.
dopmanbHas cxema KBaHTOBOW MEXAHUKH.
HekoTtopsie KOHILIENTYyalbHbIE BOMPOCHI
KBAHTOBOI MEXaHUKHU.

VYcerHblii onpoc

2.3.2 3aHATHA CEMUHAPCKOTO THMA

HaunmenoBaunue
pasznena

TemaTuka NpakTUYECKUX 3aHATUN
(ceMHrHapoB)

dopMa TeKylero
KOHTpPOJIA

2

3

4

DKCIepuMeHTaIbHbIE
OCHOBBHI U
MaTeMaTUYECKUI
anmapat KBaHTOBOM
MEXaHHUKHU

No 3ansitue 1. 3arpyaHeHUs KJIAaCCUYECKON
(bu3KUKYN B OOBbSICHEHUU CBOMCTB
AJIEKTPOMATHUTHOTO U3ITyUYCHUSI U
MHUKPOOOBEKTOB.

1.IIpo6nema nznyuenuss AYT.
HeB03MOKHOCTh OOBSICHEHUS 3aKOHOB
dotorddekra Ha OCHOBE DNEKTPOTUHAMUKU
Makcsema.

2.Mojenb yrnpyro-cBs3aHHOTO 3JIEKTPOHA U
€€ 3aTpyIHCHUS.

3. Muckyccusa bopa n DliHmTeiHa 0
(dyHIaMEHTAILHOM TIPUHITATIC KBAHTOBOM
MEXaHUKH (COOTHOILLIECHUE
HEOIPEECTEHHOCTEN 111 SHEPTUH U
BPEMEHH).

3ansarue 2. BoJHOBBIE MaKETHI.
CooTHOIIEHNE HEOTIPEAECIEHHOCTEN.
1.BonHOBOM naker. @azoBas U rpyImoBas
CKOpOCTH BOJIH ¢ bpoiis.
2.CooTHOIIEHUS HEOTIPEICIICHHOCTEH.
3.Bpemst pacribiBaHus BOJTHOBOTO TTAKETa.
3anstue 3. CoOocTBeHHBbIC (DYHKITUU U

Komnoksuym.

KontponbHas
pabota Nel
MareMaTU4eCcKui
anmnapaT KBaHTOBOM
MEXaHUKH.
CooTHoOMICHUS
KOMMYTallUU




COOCTBEHHBIE 3HAYEHUS OIIEPaTOPOB.
1.CobcTBeHHBIE PYHKIIUN U COOCTBEHHBIE
3HA4YEHUs ONEePaTOPOB UMIIYJIbCA, IPOECKIIUU
MOMEHTA UMITYJIbCA U €T0 KBaapaTa.
2.HopMupoBKa BOJTHOBBIX (DYHKITHIT B
CJly4ae HEeIPEPhIBHOTO CIIEKTpa
COOCTBEHHBIX 3HAUYEHUII.

3anstue 4. KommyTaTopsl.
KomMmyTannoHHble COOTHOLIEHUS A1
KOOpJMHAT Y UMITYJIbCOB, IPOEKLNI
MOMEHTAa KOJIMYECTBA JABHKEHHUS.

TouHoO pelraembie
KBaHTOBO-
MEXaHUYECKUe
3ajaun. OqHOMEpHOE
JBUKECHHE.
JIBr>keHue B moJie
HEHTPAIbHBIX CHII

3audarue 6. JInHeHbIN TapMOHUYECKUI
OCLIMJUISITOP.

1.Boruricnienue sHeprun HyJaeBbIX
KoJIeOaHWH Ha OCHOBE HEPABEHCTBA
I'eitzenbepra.

2.BblunciieHne aMILUIUTY 1 BEPOATHOCTEN ¢
MOMOIIIBIO YCTIOBHSI HOPMUPOBKH BOJTHOBBIX
GyHKIMIA.

3.IIpaBuna or6opa ans JIT'O.

3anstue 7. Oneparopbl MOMEHTA
KOJIMUECTBA JIBIKEHUS B chepruecKoi
CUCTEME KOOpPJUHAT.

1.0Omnepatopbl MOMEHTA UMITYJIbCA U €r0o
MpOEKLUi B chepruecKkoit cucreme
KOOpJUHAT.

2.0mnepatopsl MOBBIICHUS U TTOHMKEHUS
MOMEHTa UMITYJIbCA..

3anstue 8. JIBukeHre MUKPOYACTHUIIbI B
TMoJIe IIEHTPaIbHBIX chJI (2 yac.)
Uccnenoanue paguanbHON MIIOTHOCTH
BEPOSITHOCTH B BOJIOPOJIONIOT00HOM aTOME.

KomnokBuym.

[TpubnmxeHHbIe
METO/BbI KBAHTOBOM
MexaHuKH. Teopus
BO3MYIIECHUN

3anstus 3, 4. KBaHTOBBIE IEPEXO/IbI B
YCIIOBHSIX HECTALIMOHAPHOTO BO3MYIIEHUSI.
1.BepossTHOCTh KBAaHTOBBIX MEPEXOJIOB MO/
BIIMSIHUEM MEPUOINYECKOTO BO3MYIIICHHUS.
DIIeKTPUUECKHUE TUTIOTBHBIC TIEPEXOIbI.
2.IIpaBumna otOopa 1715t OpOUTATIBLHOTO U
MarHuTHOTO KBaHTOBBIX YHCEIL.
3.Beruucnenue Ko3pPpuIreHToB
OUHIITENWHA.

4. EcTtecTBEeHHasl LIMPUHA SHEPTEeTUYECKOTO
YpOBHSI.

5.Ynopyroe paccesHUE 4acTULl B IEPBOM
MPUOJIMKEHUN TEOPUH BO3MYIIIEHUMN.
3anstue 5. B3aumopeicTBue KBaHTOBOM
CHCTEMBI C 3JIEKTPOMArHUTHBIM TTOJIEM
(KOMITBIOTEPHBIN SKCIIEPUMEHT)
1.JIByxypoBHEBasi cUCTEMA B MOJIE
AJIEKTPOMArHUTHON BOJIHBI.

2.Ilepexonpl B TUCKPETHOM CIIEKTPE.

Komnoxsrnym




3.KBaHTOBBIE TIEPEXO/IBI U3 AUCKPETHOTO
CIIEKTPA B KOHTHHYYM.

8. CHuH U CUCTEMBI 3anarue 6. CrivH 3JIeKTpOHA KomnokBuym.

TOX/IECTBEHHBIX 1.IlepecTaHOBOYHBIE COOTHOILLIECHUS TSI

YacTUIL OIEPATOPOB CIHUHA. Kontponbnas
2. Marpuus [Taynm. pabota No2:
3.0neparopsl NOBBILIEHUS U IOHUKEHUS onpeJeaeHue
MIPOEKIIMHU CITUHA. OCHOBHBIX TEPMOB
3ausarue 7. ATOM reus. JUISL TIEPEXOHBIX U
1. IIpumMeHeHne TEOPUHU BO3MYLIECHUM PEAKO3EMENBHBIX
JIBYXKPaTHO BBIPOKJIEHHOT'O YPOBHS IS 3JIEMEHTOB

OIpEENICHUs] HEPIeTUUYECKOTO CIIEKTpa
JBYXJIEKTPOHHOU CUCTEMBI.

2.0O0MeHHBIN U KyJIOHOBCKHI MHTErpajbl.
3.0mnpenencHue BUa TPUILIETHBIX U
CHHTJIETHBIX BOJTHOBBIX (DYHKITHIA.

4. Opro- 1 maparenui.

3anstue 8. Monekyia Bogopoaa

1.Pacuer sHepreTudeckoro crexkrpa
MOJIEKYJIbI Bojlopoaa. MHTerpasl
0OMEHHOTI'0 U KYJIOHOBCKOT'O
B3aMMO/ICHCTBUSL, HHTETPAJl
HEOPTOTOHAJILHOCTH.

2.0npeneneHre BUa BOIHOBBIX (DYHKIHIA ¢
Y4E€TOM UX CBOMCTB CUMMETPHH.
3.YcraHoBneHue KpuTepus 00pa3oBaHus
MOJIEKYJIBI BOJIOPO/A U TOMEOTIOISIPHOMN
XUMHYECKON CBSI3U.

3ansatus 9, 10. MHOro31eKTpOHHBIE
CUCTEMBI

1.Beruucnenue opOUTaIbHOIO, CIMHOBOTO U
MIOJIHOTO MOMEHTA KOJIMYECTBA ABUKECHUS
MHOT'03JIEKTPOHHBIX aTOMOB.
2.0mnpeneneHne OCHOBHBIX TEPMOB
MHOT'03JIEKTPOHHBIX aTOMOB C Y4ETOM
npaBui XyHJa.

3.Boruncnenue 3ppexTuBHOrO yncia
MarHeToHoB bopa.

2.3.3 JlaGopaTopHble 3aHATHS
He npedycmompenui

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
He npedycmompeno

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecnedeHUs! ISl CAMOCTOSATEIbHOI padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCIUTLTUHEI TI0
HanmenoBanue

Ne paszena BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI




1 2 3

9. 1.Oxcniepumen- |1.CamocrosrenbHas paborta Nel
TaJbHbIE OCHOBHI [«Hacnenue kiiaccuueckoil MEXaHUKHU U KJIACCUYECKON
u 3IEKTPOIUHAMUKHI
Marematuueckuii |2.CamoctosrenbHas padora Ne 2 « DKCriepuMeHTaIbHbIE OCHOBBI
arnmnapar KBAaHTOBOU MEXAHUKN.

KBAHTOBOM 3.CamocTosTtenbHas padota Ne 3 «MareMaTnuecKuil anmapar
MEXaHUKHI KBAHTOBON MEXAHUKN.

10. 2. ToyHo- 1. CamocrostensHas padora Ne 4 «OgHOMEPHOE ABUIKEHUEY.
pelaeMble 2. CamocrostenpHas padora Ne 5 «JIBuxkeHue 31€KTpOHA B
KBaHTOBO- LEHTPAIbHO-CUMMETPUYHOM I10JIE€ B aTOME)

MEXaHUYECKHE
3a/1a4u

11.  |3.IIpubmmken- |CamocrositenbHas padora Ne 6 «IIpuMeHeHue cranmoHapHO U
HBIE METO/IbI HECTAallMOHAPHOU TEOPUH BO3MYILICHHI
KBaHTOBOM
MEXaHUKH.

Teopus
BO3MYULIEHUN

12. |4.CouH un CamocrositenpHas padota Ne 7 « 3 dexTsl, 00yCIOBICHHBIE CITMHOM
CUCTEMBI 3JEKTPOHA»

TOXJICCTBEHHBIX
YaCTHUIL

3. O6pa3oBare/ibHbIE TEXHOJIOTHU

B cootBerctBum ¢ TpedoBanusimu ®I'OC mpu peanuzanuy pa3IudHbIX BUJOB yuyeOHOMU
paboTbl B TMpolecce H3ydeHUs JUCHMIUIMHBL «McTopust (Gu3MKU» HOpeaycMaTpuBaeTcs
UCIIOJIb30BaHWE B Y4eOHOM TMpoOIecce CIEAYIOIUMX AaKTHUBHBIX W HWHTEPAKTUBHBIX (QOpM
IIPOBEJCHUS 3aHATHIL:

® JICKIINY;

e [10JIrOTOBKA MMCbMEHHBIX peepaToB MO TEMaM Kypca;

Temoil pecdepara momkHa OBITH HCTOPHUS OTKPHITHS KOHKPETHOTO (PHU3UYECKOTO
3aKOHa WJIM Pa3BUTHUE MIPEACTABICHUH O PUPOJIE KOHKPETHOTO siBJIeHUA. Kpome Toro, remon
pedepaTa MOXKET CIYKUTh Hay4dHas J1€ATENbHOCTh B 00JIaCTH (PU3UKU OTAEIbHBIX YUEHBIX U
HAyYHBIX IIKOJ.

4. OueHoOYHbIE cpeICcTBA A/l TEKYLero KOHTPOJIs YCIeBaeMOCTH M IIPOMEKYTOYHOI
arrecTanuu
4.1 ®oHA OLIEeHOYHBIX CPE/CTB /ISl NPOBeeHNsl TeKyleH aTTecTAluu

Bomnpocsl KOIJIOKBUYMOB

Komnoksuym Ne 1. SKCITEPUMEHTAJILHBIE OCHOBBI I MATEMATUYECKUI
ATIITAPAT KBAHTOBOM MEXAHUKU

1. ®opmyna Ilnanka.

2. Teopust GoTOHOB DUHILITEHHA.

3. JIuckpeTHOCTh aTOMHBIX cocTostHUI. Teopust BogopoaonogooHoro aroma o bopy.

4. BosHOBBIE CBOMCTBA yacTHLl. [ nmoresa ne bpoiis.

5.0nmcanue COCTOSHUS C MMOMOIIBIO BOJIHOBOU (yHKIMU. BoiaHoBas ¢pynkuus ne bpoiins
IUIA CBOOOIHON YaCTHUIIBL.

6. CratucTuyeckasi HHTEPIIPETaIus BOJTHOBOW (DYHKIIHUH.

7. Ypasuenue 3. lllpenunrepa.

8. CraioHapHbIE COCTOSHUS.

9. IINOTHOCTH TOKA BEPOATHOCTH.




10. ComnocraBienue onepaTopoB (U3NYECKUM BEIMYMHAM B KBAaHTOBOI MEXaHUKE.

11. IlpuHiun cynepno3ulMu COCTOSIHUM W JIMHEWHOCTh OIEpaTOpoOB B KBAaHTOBOW
MEXaHHKE.

12. CobcTBeHHbIe (PYHKIMU U COOCTBEHHBIE 3HAYEHUSI OIIEPATOPOB.

13. CamocomnpsbKkeHHBIE OrepaTophl. BelecTBEHHOCTh MX COOCTBEHHBIX 3HAUYCHUH.

14. OpTOroHaAIbHOCTh U HOPMHUPOBKA COOCTBEHHBIX ()YHKIIHM.

15. Cpennue 3HaueHUs PU3HMUECKUX BEIUYHH.

16. Kommyramusi omepaTopoB. YCJIOBHE COBMECTHOW OIPEACICHHOCTH (U3HYECKUX
BEJIMYMH.

17. HepaBeHnctBo I'eitzen6epra. COOTHOIICHHE HEOTIPEACIICHHOCTEH.

18. U3menenwne BO BpEeMEHM CpEIHUX 3HAYCHUH  (PU3MUECKUX  BEJIUYHH.
HuddepenunpoBanue onepaTopoB MO BPEMEHH.

19. 3akoHbI COXpaHEHUs B KBAHTOBOW MEXAaHUKE U UX CBSI3b CO CBOMCTBAMU CUMMETPUU
MIPOCTPAHCTBA U BPEMEHHU.

20.Teopemsl Dperdecrta. [IpuHIHMIT TPUUIMHHOCTHA B KBAHTOBOH MEXaHUKE.

21.0606mmenue ypaBHeHus ['amunbToHa- k00U B KBAHTOBOW MEXaHHKE.

22 IlpenenbHbli IEpexo]] K KJIaCCUUECKON MEXaHUKE.

Komnokeuym Ne 2. TOYHO PEIIAEMBIE 3AJIAYM KBAHTOBOW MEXAHUKU:
OAHOMEPHOE ABMXXEHWE. ABWXKEHHWE B ITOJIE IIEHTPAJIBHBIX CHUJL

1.Yactuna B OTEHUMATbHOM SIIIMKE.

2. JIuHelHbIA TapMOHUYECKUN OCHUIIISATOP.

3.B3aumojeiicTBuE MUKPOYACTHULIBI C IPSIMOYTOJIbHON MOTEHLUAIbHON CTYIIEHBKOM.

4.IIpoxoxieHre YacTUllbl Yepe3 MOTeHUUAIbHbINA 0apbep. TyHHEeNbHbIH 3P EKT.

5./IBwkeHHe B LEHTPaJIbHO-CUMMETPUYHOM 1oJie. PasneneHue mnepeMeHHBIX B
ypaBHenuu IlIpénunrepa.

6.Co6cTBeHHbBIE QYHKIIMN U COOCTBEHHBIE 3HAUEHUS OllepaTopa MOMEHTa UMITYJIbCA.

7.PaguansHoe ypaBHenue llIpénunrepa. DHepreTHueckuil CekTp BOJOPOAONOI00HOTO
aToma.

8.PanuanbHble BOJHOBbIE (YHKLMHU CTallMOHAPHBIX COCTOSHUI BOJOPOJONOI00HOTO
aToMa Y pajauaibHas IJIOTHOCTb BEPOSITHOCTH.

9.Knaccugukanust COCTOSHHUI B aTOMe BOJOPO/Ia.

Komnoksuym Ne 3. TEOPUS BO3MYIIIEHUI

1.CrannonapHasi TeOpHusi BO3MYIIEHUN HEBBIPOKIEHHOTO YPOBHS.

2.CrauuoHapHasi TeOpUsl BO3MYLIEHUH MTPU HAJTMYUU BBIPOKICHUS.

3.Teopust BO3MYILIEHUS, 3aBUCSIIETO OT BpeMEeHU. KBaHTOBBIE MEepEeXObl MO BIUSHUEM
BO3MYILIEHUS, IEPUOIAYECKHU 3aBUCSIIETO OT BPEMEHH.

4.BepoATHOCTh  DJIEKTPUYECKUX  AUINOJBHBIX TEPEXOJ0B TMPU  B3aUMOJICHCTBUU
3apSKEHHOW YaCTHUILIBI C DJIEKTPUUYECKHUM TOJIEM JJIEKTPOMArHUTHOW BOJIHBI.

5.Koappurnmentsr DitHmmTeiHA.

6.[IpaBuia oT6opa 111 OpOUTAIIEHOTO M MATHUTHOTO KBAHTOBBIX YHCET.

Komnokeuym Ne 4. CIIMH W CUCTEMBI TOXKJAECTBEHHBIX YACTHIT

1.CruH 21eKTpoHa. DKCIepUMEHTaIbHbIE (PaKTHhI.

2. Oneparopsl cnuHa. MaTtpuus! [aynu.

3.IlonHBII MOMEHT KOJMYECTBA JBWXKEHUS DIIEKTPOHA. Cnun - opOuTanbHOE
B3aUMOJICHCTBHE.

4. ToHkasi CTpyKTypa CIIEKTPOB BOJOPOIOTIOT00OHBIX aTOMOB.

5.Hopmansnsiit 3 dexr 3eemana.

6. AHoManbHbIN 2 dekT 3eeMana.

7. IIpyHIMIT HEPA3IUUUMOCTU OJIMHAKOBBIX MUKPOUYACTHII.




8.CuMMeTpHUHbIE U AHTUCUMMETPUYHBIE COCTOSIHHSL. BO30HBI U )epMHUOHBI.
9.1Tpunuun ITaynu.

10.ITepuoanueckas cucrema anemenros JI.11. Menneneesa.

11.Atom renus. [Tapa- u oprorenuii. OOMeHHOE B3aUMOJICHCTBHE.
12.Monexyna Bonopoza. [Ipupoaa KoBaleHTHOW XMMHUYECKOH CBSI3H.
13.CriuH 1 BaJ€HTHOCTb.

IIpumepHbIii BApUAHT KOHTPOJILHOM padoThI

1. JluHeWHbIH TapMOHMYECKUN OCHUIUISATOP C 3apsA/OM € TMOMEIIEH B OJHOPOJHOE
AIEKTPUUYECKOE TOJIe HAMPSKEHHOCTHIO € , HAPaBJICHHOE BJIOJIb OCH KosieOaHuil. PaccmarpuBas
JIEUCTBUE BJIEKTPUUYECKOIO MOJIA KaK BO3MYILIEHUE, HAUTHU MOMPABKU IEPBOTO U BTOPOIO MOPSIKA
K SHEPIHMM OCHUWJUIATOpa. B 4em 3akiirodaercs BIMSHUE HAJIOKEHHOTO 3JIEKTPUUECKOrO IMOJs?
[TokakuTe, YTO BHENIHEE OJJICKTPUYECKOE II0JIE MOXKET «IIOJaBUTh» HYJIEBBIE KOJICOaHUS
ocrmuiaTopa. Ilpu kakom mose 3To Bo3aMokHO?  (cMm., Harp., ['anmuukuii B.M., Kapaakos b.M.,
Koran B.W. 3amaun mo kBaHToBOM MexaHuke, Ne 8.3).

2. HaiiTu mompaBKu MEPBOT0O MOPSAIKAa K YPOBHSIM SHEPTUU U BOJHOBBIM (YHKIUSM
AJIEKTPOHA, JBIXKYIIETOCA B CPepUUECKH-CUMMETPUYHOM I0JI€, B MPUCYTCTBUUA OJHOPOHOTO
MarHUTHOTO TOJIsI, HAIPABIEHHOTO BIIOJIb OCH Z. YYeCTb, YTO HEBO3MYIIEHHBIMU BOJHOBBIMU

A

(GYHKIMSAMU SIBISIOTCS COOCTBEHHBIE (DYHKIIMM OIIepaTopa MPOeKIMi MOMeHTa numiyinsca K, .

3. Ilpm paccMOTpEeHUH BOJOPOIONONOOHBIX aTOMOB OOBIYHO CUHTAETCS, YTO IJIEKTPOH
HAXOJUTCS B KYJIOHOBCKOM ITI0JIe aTOMHOTO sizipa. IIpu 3TOM HEe y4nTBIBa€TCSl OTIMYME TIOJS OT
KYJIOHOBCKOTO B 00jacTé camoro siapa. Haiitm mompaBky nepBoro mopsiaka K OCHOBHOMY
YPOBHIO SHEPIuu, OOYCIOBICHHYI0 KOHEYHBIMH pa3MepaMu sijipa, CUUTas SAPO PaBHOMEPHO
3apsKEHHBIM MApUKOM paauyca I, ~10 Zcu . Paauyc nepsoii 6oposckoit opoutsl a~107° cu .

B kxauecTtBe oreparopa BOSMYIICHUS NPUHATH

Ze*(3 1r? 262
—— |5 5z e
— 2
W = {2 2r )J+—, r<n
0,r>r,
Z3 -z 1
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OTHOCHTEIIbHBIN CABUT OCHOBHOTO YPOBHS SHEPTHH m npu Z ~ 100.
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4.2 ®oHJ OLIECHOYHBIX CPE/ICTB A/l MPOBEJAEHUs IPOMEKYTOYHOI aTTecTalluu

IIpumepHbIe BOPOCHI K 3a4eTy

1. ®opmyna Ilnanka.

2. Teopust GoTOHOB DHHILITEHHA.

3. JluckpeTHOCTh aTOMHBIX cocTostHUI. Teopust Bogopoaonogo6Horo aroma o bopy.

4. BosiHOBBIE CBOMCTBA YacTUL. | nriore3a ne bpoits.

5.0nmcanue COCTOSTHUS C MTOMOIIBIO BOJIHOBON (yHKIMHU. BonHoBas ¢pynkuus ne bpoiins
IUIA CBOOOIHON YaCTHUIIBL.

6. CratucTuyeckasi HHTEPIIpETaIus BOJTHOBOW (DyHKIIHH.

7. Ypasuenue 3. lllpenunrepa.

8. CraioHapHbIe COCTOSTHUA.

9. IINOTHOCTH TOKA BEPOATHOCTH.

10. ComnocraBienue onepaTopoB (U3NYECKUM BEIMYMHAM B KBAHTOBOI MEXaHUKE.



11. IlpuHIMO CynepHo3ulMU COCTOSSHUM U JIMHEWHOCTh OIEpaTOpOB B KBAHTOBOMU
MEXaHUKE.

12. CobcTBenHbIC (DYHKIIMU M COOCTBEHHBIE 3HAYCHHUS OTIEPATOPOB.

13. CamoconpsikeHHBIE OnepaTopbl. BemecTBEeHHOCTh X COOCTBEHHBIX 3HAUYCHUM.

14. OpTOroHaILHOCTH ¥ HOPMHUPOBKA COOCTBEHHBIX ()YHKIIHA.

15. Cpennue 3HaueHUs PU3NUECKUX BEITUUHMH.

16.KommyTanusi orepaTopoB. YCJIOBHE COBMECTHOH OMNPENEICHHOCTH (PHU3UIEeCKIX
BEJIMYMH.

17. HepaBenctso [ eiizenOepra. COOTHOIICHHE HEOTPECIICHHOCTEH.

18. HM3mMeHeHue BO BPEMEHH CPEIHMX 3HAYCHUH  (QU3HMYECKHUX  BEIWYHH.
JuddepeHunrpoBanue onepaTopoB MO BpEMEHH.

19. 3akoHBI COXpaHEHUsI B KBAHTOBOM MEXAHUKE U UX CBSI3b CO CBOWCTBAMH CUMMETPHUHU
IIPOCTPAHCTBA U BPEMEHHU.

20.Teopembl Dpendecta. [IpuHIMI IPUIMHHOCTH B KBAHTOBON MEXaHUKE.

21.0600menue ypaBaeHus I amuipToHa- Ik00M B KBAHTOBOM MEXaHUKE.

22.1IpenenbHbIil Tepexo/1 K KJIIaCCHYECKOM MEXaHUKE.

23.Yactuiia B IOTEHIIMAIBHOM SIIUKE.

24 JIuHeHHbI TapMOHUYECKUH OCIIUIUISATOP.

25.B3aumojeiicTBe MUKPOYACTHULIBI C IPSIMOYTOJIbHON OTEHIIMAIBHON CTYIIEHBKOM.

26.ITpoxoxaeHne YacTULIbl Yepe3 MOTEeHIMAIbHEIN O0apbep. TyHHenbHbIH 2D dexT.

27.JIBI>KEHHE B LEHTPAJbHO-CUMMETPUYHOM 1osie. Pa3geneHue mnepeMeHHbIX B
ypaBHeHuu llIpénunrepa.

28.Co0cTBeHHBIE (PYHKIIMH U COOCTBEHHBIC 3HAYCHUS OIIePaTopa MOMEHTA HUMITYJIbCA.

29.PagnansHoe ypaBHenue lIpénunrepa. DHepreTHUECKUd CIEKTP BOJAOPOAONOA00HOTO
aToMma.

30.PaguanbHbple BONHOBBIE (YHKIMH CTAllMOHAPHBIX COCTOSHUM BOJOPOJONOJA00HOTO
aToOMa U paJuayibHas MJIOTHOCTb BEPOSITHOCTH.

31.Knaccuduxkarusi COCTOSIHHI B aTOMe BOJOPO/Ia.

32.CrannoHapHas TeOpHs BO3MYIICHUN HEBBIPOXKICHHOTO YPOBHSI.

33.CranuoHapHas TeOpHs BOSMYIICHUN [TPU HATMYNUN BBIPOXKICHUS.

34.Teopust BO3MYILEHUS, 3aBUCAIIETO OT BpeMeHU. KBaHTOBBIE Nepexobl 0] BIUSHUEM
BO3MYILEHUS, IEPUOJAUYECKU 3aBUCAILETO OT BPEMEHH.

35.BeposATHOCTh  DJIEKTPUYECKUX JMIOJIBHBIX [EpeXOJ0B IpHU  B3aUMOJEHCTBUU
3apsHKEHHON YaCTULIBI C MIEKTPUYECKUM MOJIEM JIEKTPOMArHUTHOW BOJIHBI.

36.Koappurnmentsr DitHimTeitHa.

37.11paBuina ot6opa A1 OpOUTATBHOIO M MArHUTHOTO KBAHTOBBIX YHCEIL.

38.CruH 351eKTpoHA. DKCIIepUMEHTANIbHbIE (PAKTHI.

39. Onepatops! cinHa. Matpuisl [laymm.

40.ITonHBII MOMEHT KOJIMYECTBA JBWIKEHUS DIIEKTPOHA. Cnun - opOuranbHOE
B3aMMO/ICHICTBHUE.

41. ToHkast CTpyKTypa CIIEKTPOB BOJOPOI0NOI00HBIX aTOMOB.

42 HopmanbHblil 3¢ ekt 3eemana.

43. AnomanbHbIl 3G ekt 3eemaHa.

44. ITpuHUIMI HEPA3INYMMOCTH OJMHAKOBBIX MUKPOYACTHII.

45.CuMMeTpUYHbIE U AaHTUCUMMETPUYHbBIE COCTOSIHUS. B030HBI U epMUOHBI.

46 ITpunuun [aymu.

47 .Ilepnoanyeckas cucrema siemeHToB /.. Mennaeneena.

48.Atom renus. [Tapa- u oprorenuit. OOMEHHOE B3aMOIEHCTBHE.

49.Mounekyna Bogopoaa. [Ipupona KoBaJIeHTHOM XUMUYECKOU CBSI3H.

50.CruH ¥ Bal€HTHOCTb.



5. IlepeyeHb OCHOBHOH M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOEHM Sl JUCUMILIMHBI (MOXYJIs)

5.1 OcHoBHasi JiuTEpaTypa:

1. lemumgosuu .- CII6..: Jlans, 2005.

2. bapanoBckuii B.M. KBaHTOBas MexaHuKa ¥ KBaHTOBasi XUMHUs: y4eO.mocodue s
By30B/B.MN.bapanosckuii. - M.: Akagemus, 2008.

3. Bapcyko O.A. OcuoBbl aTromHOM pusuku / O.A. bapcykos, M.A. EnpsimeBud. — M.:
Hayunsiit mup, 2006.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

4, Jlannay JI.II. Kypc Teopernueckoii pusuku. Tom III. KBanToBas MmexaHuka
(HepenaTUBHCTCKAs Teopus) [ DNEKTPOHHBIN pecypc]: yueOHoe mocobue st By3os/ Jlangay
JL., Jlupmun E.M.— DnektpoH. TekcToBbie qanabie.— M.: DU3MATIINT, 2004.— 798 c.—
Pexxum noctyna: http://www.iprbookshop.ru/17288.— 3BC «IPRbooks», 1o mapoo.

7. bnoxunues JI.1. OcHoBBI KBaHTOBOM MexaHuku - M.: Hayka, 1983.

8. MarseeB A.H. Aromnas ¢usuka - M.: Beicmas mkona, 1989.

9. CokonoB A..A., TepuoB .M., XKykosckuii B.U. KBantoBas mexanuka, - M.: Hayka,

19709.

10. [nonbckuit 2.B. AtomHas ¢usuka, T. 1 u 2. — M.: Hayka, 1984.

11.  HameinoB A.C. KBantoBas mexanuka. — M.: Hayka, 1973.

12. Mynranosckuii B.B., Bacunesckuii A.C. Kypc Teopernueckoit pu3uku.
KBanToBast mexanuka — M.: [IpocBemenne, 1991.

13. ®epmu O. KBanToBas mexanuka. Koncnekr nekuuit.— M.: Mup, 1968.

5.3. Illepuoanyeckue U3IaHNUS:

Kypnaun npukiiaqnoil MEXaHUKU U TEXHHYECKOW (PU3UKHU
XKypHan rexHuueckoi pu3NKu

Nzsectus BY3oB.Cepust: dusnka

WNnxenepHas gpusnka

IIpukimagHas MexaHuka

[TpuknanHas MexaHUKa U TEXHUUYECKas (pU3UKa
Teopernueckas u matemaruyeckas pusznka

Ycenexu MexaHuKu

VYenexu puznueckux Hayk

0. VYwuensle 3anucku KazaHCKOro rocyaapcTBeHHOro yHUBepcuTera: cepus: Dusnko-
MaTeMaTU4eCKre HayKH

BOoo~Nooa~WONE

6. Ilepeyenr pecypcoB  HH(POPMANUOHHO-TETEKOMMYHUKANMOHHOW  CeTH
«MHTEepHEeT», HEOOXOAMMBIX AJI51 OCBOCHHS TUCHHUIINHBI (MOLYJIs1)

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

7. Mertoauyeckue yKa3zaHusl [Jisi OOY4YAIOIIMXCSl MO OCBOEHHIO JUCHHUILIMHBI
(Momy.Jist)

3aduer mNpoOBOAUTCA B KOHLE cemecTpa. Ha 3auere OLEHUBAIOTCS MOJTyYEHHBIE
TEOPETHYECKUE U TPAKTUYECKUE 3HAHMS, WX TMPOYHOCTH, PA3BUTHE TBOPUYECKOTO MBIIICHUS,
MPUOOPETEHNE HABLIKOB CAaMOCTOSITENILHON paboOThl, YMEHHE CHHTE3UPOBATH IOTYYCHHBIE
3HAHUSA U IPUMEHSATH UX.

Bun yaeOHbIX Opranu3zanust 1eATeIbHOCTH CTYJEHTa



http://elibrary.ru/

3aHATUU

Jlexnus [Tpu u3ydeHnn TeopeTUIecKor (PU3UKU OYCHB BAXKHO MOCEIIATh JICKIIUU U
MOAPOOHO 3aMUCHIBATh U3JIaraéMblii Ha HUX MaTepHuall. ITO 00YCIIOBIECHO
TEM, UYTO B YUEOHBIX HOCOOMSIX HE COJIEPIKATCS JIETAJILHBIE
MaTeMaTu4yeckue npeodpasopanus. CTaHAAPTHBIN METOJ U3II0KCHUS
CBOJIUTCS, KaK MPaBUIIO, K 3aMEUaHUSIM THUIA: «KaK HETPYIHO MOKa3aThy,
«IOCTIE HECIOKHBIX MPeodpa3oBaHuil moaydum» U T.1. OHAKO, 32 STUMHU
TaK Ha3bIBAEMBIMH «HECIIOKHBIMU MPe0Opa3oBaHUSAMMIY) 0OBITHO
CKPBIBAIOTCSI HECKOJIBKO CTPAHUIl MATEMAaTHYECKHUX MPe0Opa3oBaHU,
MIPEKIIC YeM MOTYyUUTCS TpeOyeMblil pe3ynbrat! DTy crenupuky
y4eOHBIX TOCOOMI HE0OX0IMMO UMETh B BUAY. B mporiecce ureHus
JICKIIUH MaTepuall u3liaraeTcs J0Ka3aTellbHO, MOAPOOHO, CO BCEMH
MIPOMEKYTOUHBIMH BBIKIIaAKaMU. [IpUCYTCTBYIONTUHN HA JEKIIUU CTYACHT
CTAaHOBHTCS COYYACTHHKOM MPOISCCa HOJYICHUS BCEX OCHOBHBIX
(DU3HYECKUX PE3VILTATOB. TONBKO TAKUM CIIOCOOOM, ITOCTHUTIAs LIar 3a
[1aroM BeCbMa HEMPOCTHIE BOMPOCHI, MOKHO IMOHATH JIOTUKY JUCIUTITAHBI
1 €€ OCHOBHOE COAEPKAHUE.

B mporiecce camocTosTensHOM paboThl HAJ KYPCOM JIEKIUIT HEOOX0AUMO
yAEIUTh BHUMAHUE OCHOBHBIM MOHSATUSAM, IIEPEUNCICHHBIM B
TEPMHUHOJIOTMYECKOM MUHUMYME M0 KKJIOMY pa3einy, U Hay4YUuThCs
CaMOCTOSITENIbHO BBIBOAUTDH BCE TNIaBHBIE (POPMYIIBI U ypaBHEHUSI.

HpaKTI/I‘leCKI/Ie IToaroroBka k MNPAaKTUYICCKUM 3aHATUAM IIPCAIIOJIaracTt pa60Ty C

3aHATUS KOHCIIEKTOM JICKIIUI U CAMOCTOSITEIbHOE PEUIEHUE 3a7]a4 U3 JIOMAIIHUX
3aJIaHUH.
Kontponbnas B mporiecce moAroToBKM K KOHTPOJIBHOM paboTe HE0OX0IUMO 0OpaTHTh
pabota BHHUMaHUE Ha BOIPOCHI, CHOPMYIHPOBAHHbBIE B 3aJaHUX IS

CaMOCTOSTEIbHOM pa60TBI, a TaKKeC MMPOaHATIU3UPOBATh PCUHICHUC
TUIIMYHBIX 3a/1a4 Ha IPAKTUYCCKUX 3aHATHUAX.

Pedepar [Tpu noaroroBke pedepara HEOOXOIMMO UCTIONB30BATh
PEKOMEH/I0BaHHYIO JIUTEPATYPY, IIPH 3TOM ClieAyeT OOpaTUTh BHUMaHUE
Ha He0OXOMMOCTb ITPOBEIEHUS MOAPOOHBIX T0KAa3aTeIbCTB U BBIBOIOB
OCHOBHBIX COOTHOILLIEHU.

Komnoksuym KonnokBuym cofep’HUT TpH YacTH: MPOBEpKa 3HAHUSI OCHOBHBIX (OpPMYIT
Y TEPMUHOJIOTHYECKOTO MUHUMYMa, OTBET Ha TEOPETUUYECKHI BOIIPOC C
MIPEICTABICHHEM MIChbMEHHOM JIOMaITHEH CaMOCTOSITEIbHONW PabOTHI.
3HaHNE OCHOBHBIX (hOPMYI U TEPMUHOB SIBISIETCS «IOMYCKOM» K
00CYXJIEHUIO TEOPETHUECKUX BOMPOCOB (CTYACHT JOIYCKaeTCs K
JanpHelemMy cobece[0BaHUIO MPU YCIIOBUH 3HaHUS HE MeHee 75 %
dbopmymn). B mporiecce cobecenoBanms CTYJEHT JOKEH YMETh BBIBOJIUTH
BCE OCHOBHBIC (DOPMYIIBI, YPaBHEHHS, COOTHOIIICHUS U AaBaTh
00BsICHEHUE (PU3HUECKOTO CMBICIIA BCEX MOIYYaEMBIX pPe3yJIbTaToB.

8. llepeueHb MHGOPMALMOHHBIX TEXHOJIOTHIA, HCNOJIb3YeMbIX NPH OCYILECTBIECHUHU
00pa30BaTeILHOIO MPoIEcca MO0 JUCHHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecreYeHust
He mpeoyemcs



8.2 IlepeuyeHb HEOOXOAUMBIX HHPOPMAITHOHHBIX CIIPABOYHBIX CHCTEM

B mporuiecce paboThl HaJ KypcOM CTYIEHTBI MOTYT MCIIOJIb30BaTh 3JIEKTPOHHBIC yueOHBIC
nocoOusi, pa3MElICHHbIE B  CETH HMHTEPHET, a TaKXKe KHUTU HJIEKTPOHHOW OMOIMOTEHHOM
CUCTCMHEI.

9. MarepuanbHo-TexHn4Yeckasi 0a3a, HeoOXoauMasi Ui  OCYIIECTBJICHUS
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIINHEe (MO1YJII0)

JlekumoHHas ayIMTOPUs C MYJIbTUMEIUHHBIM 000PYIOBaHHEM, JIEKI[MOHHAS ayIUTOPHSI.



