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1 ]_Ie.]'l](l H 3ada4Yi H3y4YCHUA TUCHUILIMHBI

1.1 Heab AUCUMNIMHBI

[lenbto Kypca SIBISETCS O3HAKOMIJICHHE CTYJIEHTOB CO CHENU(PUUYECKUMU
KBaHTOBBIMH CBOWCTBAMH M 3aKOHOMEPHOCTSIMA MHUKPOOOBEKTOB, C IPUMEHEHUEM
3aKOHOB KBAaHTOBOIM MEXAaHWKH JJI aHATN3a (PU3NIECKUX SBICHUN U TIPOIIECCOB.

1.2 3agaun AMCHHUIITIHHDI

- (opmHupoBaHME OCHOBHBIX MOHSATUH U TPEACTABICHUN KBAHTOBOM
MEXaHUKU;

- O3HAKOMJICHUE CTYJICHTOB C OCHOBHBIMM METOJAaMH JTOM HAayKH U UX
WCITOJIB30BAHUEM JUIsI PELICHUS Psiia KOHKPETHBIX 3a/1ad;

- co3gaHue 0a3pl Uil  M3y4YEHUsA TMOCIEAYIOUIMX paslenoB Kypca
TEOPETHUYECKOU (PU3UKH;

-00Cy)KJIeHUE TPUIOKEHUH KBAaHTOBOM MEXaHUKH, MNPEICKA3aHHBIX Ha
OCHOBE KBaHTOBBIX CBOMCTB U 3aKOHOMEPHOCTEN MUKPOOOBEKTOB;

- (opMupoBanue y Oyaynux YYUTENEed MpEACTaBICHUS O KBAHTOBOM
TEOPHUH KAK

(yHIaMEHTEe COBPEMEHHON (PU3MKM M KaK Ba)KHEWIIEH COCTaBHOM YacTu
00111eu€eI0BEYECKOM KYJIBTYPHI.

1.3 Mecto aucUMIUIMHBI (MOAYJIf) B CTPYKTYype 00pa3oBaTeibLHOI

NPOrpamMmblI

KBaHTOBas mMexaHuKa SBISETCS OOHUM W3 IJIaBHBIX JTOCTHKEHUM HAYYHOU
Mbicin XX Beka. Hapsgy ¢ Teopueld OTHOCHUTEIBHOCTM OHA COCTaBJISET
byHnameHT coBpeMeHHOW ¢u3nku. OHa oOmMpaeTcs Ha 3HAYUTEIBHO OoJiee
CJIOKHBIM, 110 CPABHEHUIO C KJIACCUYECKOW MEXAHUKOW, MaTEMATUYECKNN anmnapar.

[Iporpamma Kkypca mpeaycMaTpuBaeT H3ydeHHE TpEX  (Pu3nUecKu
HKBUBAJICHTHBIX (POPMYJIUPOBOK KBAHTOBOW MEXAHHKHW: BOJHOBOW MEXaHHUKHU
[pénunrepa, matpuyHOW MexaHuku [eil3eHOepra M BEKTOPHOW KBAaHTOBOMU
MexaHnuku Jlupaka. Hapsgy ¢ Teopernuecknmu BOINpOcamMu MOporpaMmma Kypca
COJIEPKUT pa3fen «IKCIEPUMEHTATbHbIE OCHOBBI KBAHTOBOW MeXaHHKW». B HEM
OTPaXaroTCs BOMPOCHI, 3HAHUE KOTOPHIX HEOOXOAMMO JIJISl JATBHEUIIIETO H3yUCHUS

Kypca.

1.4 TlepeyeHb NMIAHMPYEMBIX Pe3yJabTATOB O0y4YeHHMS] MO JAUCHUILIHHE
(MoayJIl0), COOTHECEHHBIX C IUIAHUPYEMBIMHM Ppe3yJIbTATAMH OCBOCHHUA
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

[Ipouecc w3ydyeHHuss AMCUMIUIMHBI — HampaBieH Ha  (OpMUpPOBaHUE
CIEIYIOIIUX KOMIICTCHIIHM:

OK-3, criocoOeH UcIosb30BaTh €CTECTBEHHOHAYYHBIE U MAaTEMaTHUECKHE
3HaHUS JJI1 OPUEHTUPOBAHUS B COBPEMEHHOM HH(OPMALIMOHHOM IIPOCTPAHCTBE.

Ne | MHpeke Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCHUIUINHBI
I.I. | KOMIIET | KOMIETEHIIMH (1iH e 00yyaroImuecs 10JKHbI




CHIUU 4acTH) 3HATh yMeTh BJIaJETh

1. OK3 — crioco0eH 3.1. mecto V.1. B.1.

2. HUCIIOJIB30BATh KBaHTOBOM CaMocTosATENbHO Maremaruuec-
eCTECTBEHHOHAYU-Hble | MEXAHUKH Ha npuoOperaTh KOH KyJIBTYpOH,
1 MaTEMATHIECKIE KapTe HayKH, eé 3HaHUA MO HE00X0IMUMOi
SHAHMA IS poJb Kak KBaHTOBOM JUTSl TOHUMAHUS

¢bynaameHTa MEXaHHUKe, Y OTIMCaHUS
OPUEHTUPOBAHUS B .

COBPEMEHHOU UCTIONB3YSI KBaHTOBO-
COBPEMCHHOM (hU3YKH U KaK yae0HYyIO0 MEXaHHYEeCKUX
MH(OPMAIHOHHOM COCTaBHOM 4acCTU | JUTEPATYPY U SIBJICHU;
NpOCTPpaHCTBE 00IIIeYeIOBEYECK | COBPEMEHHEIE B.2. meTomamu

O KyJIbTYPBI; MH(QOPMALMOHHBIE | MaTEMAaTHYECKU

3.2. OCHOBHbIE u X

TIOHSATHSL, KOMMYHHMKAallMOHH | MpeoOpa3oBaHu

NPUHLMIIBL, UACH | ble TEXHOJOTHH; i nost

Y ypaBHEHHUS ¥.2. ucnonp30BaTh | MOJYyYEHUS

KBaHTOBOM 3HaHUI, OCHOBHBIX

MEXaHHKH, ATAIbl | MOJyYeHHBIEC IPU ¢buznueckux

€€ CTAaHOBJICHUS U | U3YYEHHH JAHHOTO | PE3YJIbTaTOB;

pa3BUTHS, Kypca, B IpyTrux B.3. HaBbIKaMU

3.3. pazzenax MPUMEHEHUS

MAaTE€MaTUYECKUA | TEOPETUYECKON YpaBHEHUS

amnmapar ¢bu3uKy; [Ipénunrepa

KBaHTOBOU V.3. pematp JULS peleHuUs

MEXaHHKH; 3a7a4uu IS OCHOBHBIX

3.4. OCHOBHEBIE MIPOCTBIX KBAHTOBO- | KBAHTOBBIX

PE3YIbTATHI MEXaHUYCCKUX 3a1a4.

TOYHO-PEIAEMbIX | MOZAETIEH;

KBaHTOBEIX 3ama4, | Y.4.

METO/1a TEOPUHU aHAIU3UPOBATh

BO3MYLICHUH U
MIPAKTUYECKUE
MIPUIIOKEHUS
KBaHTOBOM
MEXaHHKH.

(du3NIECKuii CMBICT
OCHOBHBIX (hOpMY1I,
YpaBHEHUH U
pe3yabTaTOB
KBaHTOBOMU
MEXaHHKH,
MPUMEHSTh
MIPUHIIATT
COOTBETCTBUSI.

2. CTpyKTypa M cojepkaHue JUCHUILTUHBI
2.1 Pacnipenesienne TPyA10€MKOCTH IMCIUIIMHBI 10 BUIaM padoT
O6mast TpynOEMKOCTh JUCHUIUIMHBI COCTaBisgeT 2 3ad.ed. (/2 4aca), Ux

pacrmpeneneHde 1o BHUaaM pabOT MPEeJCTaBICHO B TalJIHIIe

0DO).

(Onsa cmyoenmos

Bun yue6HO# paboThI

Bcero

CemecTpbl

qaCoB

AyauTopHbIE 3aHATHS (BCEro)

B ToM uucie:

3aHaTus JICKITMOHHOI'O THUIIA




3aHATHS CEMUHAPCKOro TUMa (CeMUHAPHI,
MPaKTUYECKHUE 3aHATHUS, TPAKTUKYMBbI, JIJA0OPATOPHBIE
paboThl, KOJJIOKBUYMBI M MHBIE AaHAJIOTUYHbBIE
3aHSITHUSA)

CamocrosiTesibHas padora (Bcero)

B ToM uucie:

- HOO20MOBKA K JAeKyusiam ;

- H0020MOBKA K cemurnapam .

Yacwi KOHMPOAUPYEMOU CaMOCMOAMENbHOU pabombl

By npomexxyTodHOM aTTecTanuu (3a4eT, SK3aMeH ) 3au. 3au. - - -
OO01mas Tpy10eMKOCTh yac 72 72 - - -
3a4. €. 2 2 - - -

2.2 CTpyKTYypa IMCHUILIUHBI:

Pacnipenenenrie BU0B yueOHON pabOTHI

JUCIUITIIUHBI.

U UX TPYAOCMKOCTH IIO pa3aciiaM

Paznienbl IUCHMIIIMHBI, U3yYaeMbI€C B cemectpe (0151 cmyoenmos ODO)

2.3 Coaep:xkanue pa3aejioB JUCHUNIHHBI:

No KonnyecTBo yacos
" AynuTtopHas CamocTrosTenbHas
pazne HaumenoBanue pasnienon
a Bcero pabota pabora
JI 113 JIP
1 2 3 4 5 6 7
OKCrepUMEHTaIbHbIE OCHOBBI U 23 4 10 - 9
1. MaTeMaTHYeCKU# anmapar
KBAaHTOBOM MEXAHHUKHU
TouHO pemaemMble KBaHTOBO- 30 8 10 - 12
MeXaHUYECKHUe 3aJauu.
2. OnHOMEpHOE ABMXKEHHUE.
JIBI>KeHUE B TOJIE IIEHTPATBHBIX
CHJI
[TpuOamKkeHHbIE METOIbI 28 6 10 - 12
3. KBaHTOBOW MeXaHUKU. Teopus
BO3MYIIECHUI
4 CHOuH U CUCTEMBI TOXKIECTBEHHBIX 32 10 10 - 12
JaCTHI]
S. NTOTI'O 113 28 40 - 45

2.3.1 3aHgaTHA JeKIIUOHHOI0 THIIA




Haumenosanue

dopma TEKyIIEero

KYJIBTYPBI.
DKCIepUMEHTAIIbHBIE OCHOBBI KBAHTOBOM
MexaHuku. HecocTosTenbHOCTb
KJIACCUYECKON (PM3UKHU MPH 00BICHEHUN
aTOMHBIX BJICHUH (pacnpesielieHue SHepruu
B CIIEKTPE U3JIy4E€HHUs a0COIIOTHO YEPHOTO
TeJa; Moziesb atoma Pezepdopna u
mpo0ieMa ee YCTOMYUBOCTH; JTIMHEHYATHIA
XapakTep aTOMHBIX cleKTpoB). IlocTynatel
bopa u ux skcnepuMeHTaIBHOE
noaTsepkaeHue. KBaHToBaHME KpyroBbIX
OpOUT B aTOME BOJOpOJ1a. YPOBHHU SHEPTUU
U CIIEKTPAJIbHBIE CEPUU
BOZOPOI0MOA00HOTO aroma. TpyaHOCTH
Teopuu bopa. DnemeHTapHas KBaHTOBast
TEOpHsI CBETa U OOBSICHEHUE HA €€ OCHOBE
¢dorosnexTpudeckoro 3¢dexra, apdexra
Komnrona. ['mnoresa ne bpoitns o
KOPIYCKYJISIPHO-BOJIHOBOM IIPUPOJIE
MHUKpPOYACTHI] U €€ IKCIIEPUMEHTAIbHbIE
MOJITBEPXKAECHUS (OMBITH MO AU(PAKINU
3JIEKTPOHOB, HEUTPOHOB, aTOMOB U
MOJIEKY).
Maremarnueckuil annapar KBaHTOBON
MexaHuku. [ToHsTHe 0 BOTHOBOH PyHKIMH
KBaHTOBO-MEXaHUYECKOU CUCTEMBI.
CraTucTuyeckoe TOJIKOBaHUE BOJIH JI€
bpoiinsa. BepoATHOCTHBIN XapakTep
3aKOHOB KBAHTOBOW MEXaHUKHU.
VYpasuenue llpénunrepa nms cBoOOIHOMN
YaCcTHLIBI ¥ YaCTHUIIBI BO BHELTHEM
MOTeHITMAIBLHOM ToJie. CTalinoHapHBIE
cocrossHus. YpasHenue [lIpénunrepa nis
CTallMOHAPHBIX COCTOSIHUI. Y paBHEHHE
HENPEPHIBHOCTU B KBAHTOBOW MEXaHUKE.
BexTop miI0THOCTH MOTOKA BEPOSTHOCTH.
IIpuHIUII CYTIEPIIO3ULIMY COCTOSTHUN
B KBaHTOBOU MexaHuke. M300pakenne
(U3NYECKUX BETUYNH JIMHEHHBIMU
CaMOCONPSKEHHBIMU OIIEpaTOPaMH.
Oneparopbl KOOPANHATHI, UMITYJIbCa,
MOMEHTA KOJIMYECTBA ABW)KCHHUS, DHEPIUH.
Teopembl 0 COOCTBEHHBIX (YHKIHAX U
COOCTBEHHBIX 3HAUEHMSIX JIMHEHHBIX

Ne Coneprkanue pasjaena
paszena KOHTPOJIA
1 2 3 4
1. OkcnepuMeHTallbHbIe| BBe1eHne. MecTo KBaHTOBOW MEXaHUKHU Ha |Y CTHBIN ONpocC
OCHOBBI U KapTe HayKd. OCHOBHBIE 3Tallbl
MaTeMaTUYECKUI CTaHOBJICHUS! KBAHTOBOW TEOPHH.
anmnapar KBaHToBOM |KBaHTOBas Teopus Kak BaKHEUIIas
MEXaHUKU COCTaBHAas 4acTh OOIIEYETOBEYECKON




caMOCONPsKEHHBIX orepatopoB. Cpeanue
3Ha4YeHUsl (PU3NIECKUX BEITUUUH U
BEPOSATHOCTH MX JI03BOJICHHBIX 3HAUCHUH.
CoorHomenus: kommytanuu. [Torstue o
MOJTHOM Habope (PU3nYecKux BeTUUYHH.
CooTHoIIEHNE HEOTIPEAETIEHHOCTEN 115
KOOpJIUHATHI U UMITylbca. HepaBeHcTBO
Ieitzenbepra. Kputrka ommboIHbIX
TOJIKOBAaHUN COOTHOLIEHUI
HeonpeneneHHocTer. Poib mponecca
M3MepeHUs B KBAHTOBOM MEXaHHKE.
HuddeperunpoBanue onepaTopos 1Mo
BPEMEHH U 3aKOHBI COXPAaHEHUS B
KBaHTOBOW MexaHHKe. CBS3b 3aKOHOB
COXPaHEHHUS C CUMMETPHUEI MPOCTPAHCTBA U
BpPEMEHHU.

TouHo pemiaembie
KBAaHTOBO-
MEXaHHYECKUe
3amaun. OgHOMEpPHOE
JBUKCHHE.
JIBr>keHue B moJie
LEHTPATbHBIX CHII

B3anMocBs3b KBAaHTOBOM U KJIIACCUUECKOU
Mexanuku. O0o0IIeHne ypaBHEHHS
INamunpTona-SIk00M B KBAHTOBOM MEXaHHKE.
[IpenenbHbIi EPEX0] K KIACCUYECKOM
Mexanuke. Teopembl Dpendecra. [Ipuniun
IIPUYMHHOCTH B KBAHTOBOM MEXaHUKE.
OpnHOMEpHbIE KBAHTOBO-MEXaHUYECKHE
3a/a4y. 3a/1a4a O 4aCTULE B OJJHOMEPHOM,
abCOJIIOTHO HEMPOHUIIAEMOM SIIIUKE.
JInHEeNHbIN TapMOHUYECKUI OCLIUILIATOD,
€r0 DHEPIreTUYECKUM CIIEKTP U BOJIHOBBIE
¢dbynkumnn. B3anmoaeicTBre MUKPOUYACTHUIIBI
C IOTEHIUAIBHON CTYIIEHBKOM.
Hanb6apreproe paccesnue. [Ipoxoxaenue
YaCTHUIIBl Yepe3 MOTEHIUABbHBIN Oapbep
MPSIMOYTOJIBHON M MPOU3BOJILHOM (POPMBI.
TynnensHbIN 3 Pext. OOume cBoiicTBa
OJTHOMEPHOTO JABUKEHUS MUKPOYACTHIBI.
JIBM>KEHHE B IEHTPAJIbHO-CUMMETPUYHBIX
nojsix. Ilpo0iema AByX Tes B KBaHTOBOI
MEXaHUKE U €€ CBEJICHHE K 3aJa4e O
JBUKEHUM OJHOM YacTHUIIbl B IEHTPAIbHO-
CUMMeTpHUYeCcKOoM noJie. IHTerpasbl
nBUKeHMsI. OnepaTopbl MOMEHTA UMITYJIbCa,
UX COOCTBEHHbIE (PYHKIIMH U COOCTBEHHBIE
3Ha4eHus. PaguansHoe ypaBHEHHE
[penunrepa. [loBenenue pagnanbHON
BOJIHOBOHM (DYHKIIMHU Ha OOJIBIINX M MaJbIX
pPacCTOSIHUAX OT LIEHTPA MOJIA.
Bonopononono6Hblit aTtoM (3HEpreTuyecKue
YPOBHU U CTPYKTYpa BOJHOBBIX (PYHKIIHIA
JUCKPETHOT'O CIIEKTPA; «CIIy4aitHOE»
BBIPOKJICHUE; PaJHAJIbHAS U YIJIOBas
IUTOTHOCTH 3JIEKTPOHHOTO 00JIaKa;
CHEKTpOCKONuYecKas KiaccuuKamus
COCTOSIHM; KPYTOBBIE TOKH B aTOME U

YcrHblit onpoc




MarHUTHBI MOMEHT OpOUTATIBLHOTO
JBIKEHUS d7eKTpoHa). KBanToBanue
SHEPTUU BpalleHUs (MIPOCTPAHCTBEHHbBIN
portarop). Mozenp ONTUYECKOTO 3IEKTPOHA
JUISL aTOMOB IIEJIOYHBIX METAJJIOB.

[Tpubnmxennsle
METO/Ibl KBAHTOBOM
MexaHuku. Teopus
BO3MYIIECHU

Teopus Bo3mymieHuid. [lonsrue o
Pa3JIMYHBIX PEACTABICHUSAX COCTOSHUSA
KBAaHTOBO-MEXAHUYECKOU CHCTEMBI.
MarpudHOE€ MpeIcTaBIeHUE ONEPaTOPOB.
VYpasuenue lllpennnrepa B MaTpU4HON
¢dopme. [ToctanoBKa 337124, penIaeMbIX
METOJaMH T€OpUHU BO3MYylleHus. Teopus
CTAIMOHAPHOTO BO3MYILIEHHUS IPU
OTCYTCTBHUM U HAJIMYUU BbIPOKACHUS. CUIIBI
Ban-gep-Baanbca. 3oTonuueckuii ciBUT
YpPOBHEH BOJIOPOI0NIOI00HOTO aToMa.

TCOPI/IH BbBIHYKACHHBIX KBAHTOBBIX
IIePexoa0B.

DNEeMEeHTHI TEOPUH U3ITYUCHUS.
BeposiTHOCTh BBIHYKIEHHBIX
ANEKTPOAUIIONBHBIX [IEPEXOI0B.
Koaddunments! DitHiTeitHa 1ist
WH]TYIITUPOBAHHBIX M CTIOHTAHHBIX
nepexo1oB. CooTHOIIIEHNE
HEOMPEEIEHHOCTH I SHEPTUU U
BpeMeHH. IHTEHCUBHOCTb U €CTECTBEHHAS
IMpPUHA CIEKTPpaIbHBIX JIMHUN. [IpaBuiia
oTOOpa IS 3IEKTPUUYECKOT0 AUMOJIBHOTO
U3JIy4EHUs] OCLUIUIATOPA U ONITUYECKOTO
JJIEKTPOHA B aTOMaXx.

YeTHbII onpoc

CIIUH U CUCTEMBI
TOXKIECTBEHHBIX
YaCTHIL

[IpuHIMI TOXKIECTBEHHOCTH OJIMHAKOBBIX
MuKpouacTul. OnepaTop NepecTaHOBKH
yacTull. CHMMETpHUYHBIE U ACUMMETPUYHBIE
coctosiHus. bozons! 1 pepmuonsl. [IpuHnKn
[Taymu. [TpuGmmkeHHas Teopus aToma
renus. CHHIVIETHBIE U TPUILIETHBIE YPOBHU
(opTo- u maparenuii). O6MeHHOE
B3auMOZCCTBUE. MHOT03JIEKTPOHHBIE
atoMebl. IloHsaTue o MeToze
CaMOCOTJIaCOBAHHOT'O TOJIS; TIpaBUiIa
CJIOKE€HUS MOMEHTOB; THIIBI CBS3€H
3JIEKTPOHOB B aTOMAX.
CrniekTpockonuyeckas KiacCupuKanus
cocrosHuuil. [lepuoanueckas cucrema
anemenToB /1. M. MenaeneeBa. 3anoiHEHHE
00oJ104yeK B aroMax. MoJekysa Bogopoia u

VYeTHbII onpoc




MPUPOJIA XUMUYECKUX CHUII.
3akiroueHue. ['paHuULIbI IPUMEHUMOCTH
HEPEISATUBUCTCKOM KBAHTOBON MEXaHUKH.
dopmanbHas cxemMa KBAaHTOBOW MEXAHUKH.
Hekortopsie KOHLIENTYyanbHbIE BOIPOCHI
KBAaHTOBON MEXaHUKHU.

2.3.2 3aHATHS CEMHUHAPCKOTO THIIA

HaunmenoBanue
pazzaena

TemaTuka NpakKTUYECKUX 3aHATUN
(cemMuHapoB)

®opMa TeKyLero
KOHTPOJISL

2

3

4

DKCIepUMEHTaIbHbIE
OCHOBBI U
MaTeMaTU4eCKUil
arnmnapar KBaHTOBOM
MEXaHUKH

No 3anstue 1. 3arpyaHeHUs KJIaCCUUYECKOU
¢u3uKN B O0OBSICHEHNH CBOWCTB
3JIEKTPOMArHUTHOIO U3JIy4eHUS U
MUKpPOOOBEKTOB.

1.IIpo6nema uznyuenuss AYT.
HeB03M0XKHOCTh OOBSICHEHHS 3aKOHOB
doTodddexra Ha OCHOBE IEKTPOIUHAMUKHI
Makcsema.

2.Mojeinb ynpyro-cBsi3aHHOI'O 3JIeKTpPOHA U
€€ 3aTpyJHCHUS.

3.Muckyccusa bopa n DliHmnTelHA O
¢byHIaMEHTaJIbHOM MPUHIUIIE KBAHTOBOU
MEXAHHUKH (COOTHOILIEHUE
HEOIPEETIEHHOCTEN I SHEPTUH U
BpPEMEHH).

3ansitue 2. BoIHOBBIE MAKETHI.
CooTHOLIEHNE HEONIPEAECIEHHOCTEN.
1.BosHoBOM naker. Pa3zoBas U rpyIoBas
CKOpOCTH BOJIH 1€ bpoiis.
2.CoOTHOIIEHUST HEOTIPEIETIEHHOCTEH.
3.Bpems paciibiBaHNs BOJTHOBOIO ITAKETa.
3anstue 3. CoOcTBEeHHbIE QYHKIUU U
COOCTBEHHBIE 3HAUEHUS OIEPATOPOB.
1.Co6cTBeHHBIE (YHKIIUU U COOCTBEHHbIE
3HAYEHUS ONEPaTOpPOB UMITYJIbCA, IPOEKIIUU
MOMEHTa UMITYJIbCa U €Tr0 KBajpaTa.
2.HopmupoBKa BOJTHOBBIX (YHKLUH B
ClIy4yae HEeMpephIBHOTO CIIEKTpa
COOCTBEHHBIX 3HAUEHUII.

3anstue 4. KoMMyTaTOophI.
KoMMyTannoHHble COOTHOIIEHUS IS
KOOpJMHAT U MUMITYJIbCOB, IPOEKIIUN
MOMEHTAa KOJIMYECTBA IBH)KEHUS.

Komnoksuym.

KonTposnbnas
paborta Nel
MaremaTnueckuit
arnmapar KBaHTOBOM
MEXaHUKH.
CooTHoteHust
KOMMYTaluu

TouHo pemniaeMblie
KBaHTOBO-
MCXAaHNYCCKHUC
3agaun. OTHOMEPHOE
JBHKCHUE.

3anstue 6. JIMHEMHbBINA TapMOHUYECKUI
OCLUJIIIATOP.

1 .Belunicnienue 3Heprun HyJaeBbIX
KoJIeOaHUI Ha OCHOBE HEPABEHCTBA
I'eiizenbepra.

Komnoksuym.




JIBm>keHHUE B moJjIe
LOCHTPAJIbHBIX CHJI

2.BblyncieHne aMIuIuTy BEPOSITHOCTEN C
MOMOIIIBIO YCIIOBUSI HOPMUPOBKHU BOJTHOBBIX
GyHKIHA.

3.IlpaBuna or6opa mis JIT'O.

3andarue 7. OnepaTtopbl MOMEHTA
KOJIMYECTBA JIBIKEHUS B ChEepHUSCKOM
CUCTEME KOOpIUHAT.

1.Oneparopbl MOMEHTA UMITYJIbCa U €r0
MPOEKINH B chepruuecKkoi cucrteme
KOOpPJMHAT.

2.0mnepatopbl HOBBIIICHUS U TOHMKEHUS
MOMEHTa UMITYJIbCA..

3ansTtue 8. /[BUkeHre MUKPOUYACTULbI B
0JI€ LIEHTPaJIbHBIX cuiI (2 vac.)
HccnenoBanue paananbHOM MIOTHOCTH
BEPOSITHOCTH B BOJIOPOJIONIOI00HOM aToMeE.

[TpubimxeHHbIC
METOJILI KBAaHTOBOU
MexaHuku. Teopus
BO3MYIIECHUI

3ansarus 3, 4. KBaHTOBbBIE MEpeXObl B
YCJIOBHSIX HECTAIIMOHAPHOTO BO3MYIIICHHUSI.
1.BeposTHOCTH KBAaHTOBBIX MIEPEXOJIOB MO
BIIMSIHUEM TEPUOJMIECKOTO BO3MYIIICHUSI.
DJEKTpUUYECKUE AUTIOIbHBIE TIEPEXOIbL.
2.I1paBuna oTO0pa Ik OPOUTAIIEHOTO U
MarHMUTHOTO KBAaHTOBBIX YHCE.
3.Beruucnenue KodQpGuImueHToB
OWHILITENWHA.

4 EcTtecTBeHHas MIUPUHA YHEPTETUIECKOTO
YPOBHSL.

5.Ynopyroe paccessHie 4acTUIl B IEPBOM
MPUOIMKEHUN TEOPUH BO3MYIIICHHIA.
3anstue 5. B3aumoseicTBre KBaHTOBOM
CHUCTEMBI C 3JIEKTPOMArHUTHBIM MOJIEM
(KOMIIbIOTEPHBIN SKCIIEPUMEHT)
1./IByxypoBHEBas cuctema B 1oJie
AIEKTPOMATHUTHON BOJIHBI.

2.Ilepexonabl B JUCKPETHOM CHEKTPE.
3.KBaHTOBBIE IEPEXO/BI U3 TUCKPETHOTO
CIIEKTPa B KOHTHHYYM.

Komnoksuym

CIIMH ¥ CUCTEMBI
TOXKJIECTBEHHBIX
YACTHUII

3ansatue 6. CiuH 3JIEKTpOHA
1.IlepecTaHOBOYHBIE COOTHOIIEHUS IS
OIepaTOpPOB CIHHA.

2. Matpuus! [Taynn.

3.0nepaTopbl MOBBIILICHUS U TTOHUKEHUS
IIPOEKIIMY CIIMHA.

3ansaTue 7. ATOM renus.

1. IIpuMeHeHnEe TEOPUHU BO3MYLIEHUN
JBYXKPATHO BBIPOXKJIEHHOTO YPOBHS JIJIsl
OINPEEIIEHUs] HEPIETUUYECKOTO CIIEKTpa
JBYXJIEKTPOHHOU CUCTEMBI.
2.O0MEHHBIN U KYJIOHOBCKHI HHTETPAIbI.
3.0npenenenue BUAa TPUIUIETHBIX U
CHHIJIETHBIX BOJTHOBBIX (DYHKITHIA.

4. OpTo- 1 mapareauid.

Komnoksuym.

Kontponbhas
pabota Ne2:
olpeieNIieHne
OCHOBHBIX TEPMOB
JUTSL IEPEXOTHBIX U
penKO3eMeNbHBIX
3JIEMEHTOB




3aunarue 8. Mosnekysna Boopoaa
1.Pacuet aHepreTuueckoro crekrpa
MOJIEKYJbI Bojiopoaa. MHTerpasl
0OMEHHOT0 U KYJIOHOBCKOT'O
B3aMMOJICHCTBUS, UHTErpal
HEOPTOTOHAJILHOCTH.

2.0npeneneHue BU1a BOJTHOBBIX (DYHKIIUH C
Y4€TOM UX CBOMCTB CHUMMETPHH.
3.YcraHoBneHue Kpurepus o0pa3oBaHus
MOJIEKYJIbI BOJIOPO/A U TOMEOIIOISIPHOMN
XUMHUYECKON CBS3H.

3anstus 9, 10. MHOro3neKTpOHHbIE
CUCTEMBI

1.Beruuciienne opOUTaIBHOTO, CIMHOBOTO U
MOJIHOTO MOMEHTA KOJIMYECTBA JBUKCHUS
MHOT'03JIEKTPOHHBIX aTOMOB.
2.0npeneneHue OCHOBHBIX TEPMOB
MHOT'03JIEKTPOHHBIX aTOMOB C YYETOM
npaBui XyHJa.

3.Boruncienue 3¢HeKTUBHOTO Yucia
MarHeToHoB bopa.

2.3.3 JlabopaTopHble 3aHATHS
He npedycmompenut

2.3.4 IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (IPOEKTOB)
He npedycmompeno

2.4 Ilepeuenn Y4eOHO-MeTOAUYeCKOro odecreyeHus IS
CAMOCTOAITEJIbHOI Pa00THI 00Yy4aIOIIUXCS 10 IUCHUIITIMHE (MOTYJII0)

[Tepedenn yueOHO-METOAUIECKOTO 00ECIICUeHUS TUCITUTIITUHBI 110
Haumenosanue o
No BBITIOTHEHUIO CAMOCTOSITETTLHOM paboThI
paznena
1 2 3

9. 1.Okcnepumen- |1.CamocrositenbHas padora Nel
TanbHbIE OCHOBHI [«Hacnenue kiiaccuueckoi MEXaHUKHU U KJIACCUYECKOM
" ANEKTPOAUHAMUKI
Matematnueckuii |2.CamocrositenbHas padbota Ne 2 « DkcriepuMeHTaTbHbIE OCHOBBI
ammapar KBaHTOBON MEXaHUKN.

KBaHTOBOM 3.CamocrosrenbHas padora Ne 3 «MartemaTudeckuii anmapar
MEXaHUKHI KBAHTOBOU MEXaHHUKN.

10. |2.TouHo- 1. CamocrostensHast pabota Ne 4 «OtHOMEpPHOE IBUKEHUE.
pelaembie 2. CamocTtostenbHas padota Ne 5 «JIBmkeHue 1eKTpoHa B
KBaHTOBO- LEHTPAIbHO-CUMMETPUYHOM TI0JIE€ B aTOME)

MEXaHUYECKHE
3a/1a4un

11. [3.IIpubnmxen- |CamocrositenbHas padota Ne 6 «I[IpumeHeHne cTallmoHapHON U
HBIC METOIbI HECTALMOHAPHON TEOPUU BO3MYILICHUI)

KBaHTOBOM




MEXaHHKHU.
Teopus
BO3MYIIECHUI
12. |4.CouH un CamocrositenpHas pabota Ne 7 « 3 dexTsi, 00yCcIOBICHHBIE CITMHOM
CUCTEMBbI ANEKTPOHA

TOKIECTBEHHBIX
YaCTHUII

3. Oopa3zoBarejibHbIE TEXHOJIOTHH

B cootBercTBuu ¢ TpeboBanusimu OI'OC npu peannzanuu pa3inuHbIX BUI0B
y4ueOHOM paboThl B TMporecce u3ydeHUs aucuuruinHbl «Wcropus  dusmkm»
Ipe1ycCMaTpUBAETCA UCTIOIb30BaHUE B YUEOHOM MPOIECCE CIEAYIOMUX aKTUBHBIX
Y UHTEPAKTUBHBIX (POPM MTPOBEACHUS 3aHATUIA:

® JICKIIUY;

® [10/IF0TOBKA MUChMEHHBIX pedepaToB MO TEMaM Kypca;

Temoit pedepara g0MKHA OBITH HCTOPUS OTKPHITUA KOHKPETHOTO

(Gu3HUecKoro 3aKOHa WJIM Pa3BUTHUE MPEACTABICHUN O MPUPOJIE KOHKPETHOTO
apinenusi. Kpome Toro, Ttemoil pedepara MOXKET CIYKUTh Hay4dHas
JeSITeILHOCTD B 001aCTH (PU3UKHU OTJEIBHBIX YUYEHBIX U HAYYHBIX IIKOJI.

4. OueHoOYHbIE CpeacTBAa sl TEKYIIero KOHTPOJIA YCHEeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTANNH
4.1 ®oHJ OLEHOYHBIX CPEICTB /sl MPOBEeHUs TeKYIIeil aTTecTauuu

Bonpocsl KOJIOKBHYMOB

KomnokBuym ~ Ne 1.  DSKCIIEPUMEHTAJIBHBIE =~ OCHOBBI U
MATEMATHUYECKHI ATITAPAT KBAHTOBOU MEXAHUKH

1. ®opmymna Ilnanxa.

2. Teopus ¢poToHOB DHHIIITEHHA.

3. JIUCKpETHOCTh aTOMHBIX COCTOSTHUMN. Teopust BOJOpOAONOJ00HOTO aToMa
o bopy.

4. BosiHOBBIE CBOMCTBA yacTull. [ unoresa ae bpoitns.

5.0nucanne COCTOSIHUA C TIOMOIIBIO BOJHOBOW (yHKIMU. BomHoBas
byukius ne bpois ajist cBOOOIHON YaCTHUIIBI.

6. Craructuueckas MHTEpIpeTaus BOJTHOBOU (PYHKIUU.

7. YpaBuenue O. llIpenunrepa.

8. CTaloHapHbIE COCTOSHMUSI.

9. IIOTHOCTH TOKA BEPOSITHOCTH.

10. ComnoctaBneHue orneparopoB (HU3MUYECKUM BEJIMYMHAM B KBAaHTOBOMU
MEXaHHKE.

11. ITpuHuun cynepno3vulii COCTOSSHUM W JIMHEHHOCTh OIEpaTopoB B
KBAHTOBOM MEXAHHUKE.

12. CobcTBeHHbIE (PYHKITMU U COOCTBEHHBIC 3HAUCHUS ONEPATOPOB.

13. CamocomnpspKeHHBIE ONepaTopbl. BernecTBEeHHOCTh WX COOCTBEHHBIX
3HAYCHUM.

14. OpTOroHaNILHOCTH U HOPMUPOBKA COOCTBEHHBIX (DYHKIIHIA.

15. Cpennue 3HaueHus PU3NUIECKUX BETUYUH.




16. Kommyrtanuss omneparopoB. YCJIOBHE COBMECTHOW OIPEAECICHHOCTH
(bu3nYECKUX BETUUHH.

17. Hepasenctso ['eiizen6epra. CooTHOIIEHUE HEOIPEACIICHHOCTEN.

18. M3meHeHHe BO BpPEMEHHM CpEAHUX 3HAYCHHM (PU3NYECKUX BEIMYUH.
HuddepenurpoBanne onepaTopoB MO BPEMEHHU.

19. 3akoHbI cOXpaHeHUsI B KBAHTOBOM MEXaHUKE U UX CBSI3b CO CBONCTBAMU
CUMMETPHUH MPOCTPAHCTBA U BPEMEHH.

20.Teopemsl Dpendecta. [IpuHIUT TPUUMHHOCTH B KBAHTOBOU MEXaHUKE.

21.06006menue ypaBHeHus [ 'amuiibToHa-IK00M B KBAaHTOBOM MEXaHHUKE.

22.1lpenenbHbIN NEPEXoa K KIIACCHYECKON MEXaHHUKE.

Kommokeuym Ne 2. TOYHO PENIAEMBIE 3AJJAUYM KBAHTOBOU
MEXAHUKHW: OIAHOMEPHOE JABWXEHHWE. JABWXEHUWE B 1IOJIE
HEHTPAJIBHBIX CHUJL.

l.HacTtuiia B HOTEHIIMATIBHOM SIIIUKE.

2 .JInHEWHBIN TAPMOHUYECKAN OCIIUIUISATOP.

3.B3auMoAencTBUE MHUKpPOYACTULBI C NPSIMOYTOJIbHOM NOTEHUMAJIBHOU
CTYIICHBKOU.

4.IIpoxoKJeHUuEe 4YacTHUIlbl Yepe3 IMOTEHIUaIbHBIN Oapbep. TyHHEIbHBIM
addekr.

5./IBMKeHue B LIEHTPaJIbHO-CUMMETPUYHOM ToJie. Pa3enenue nepeMeHHbIX
B ypaBHeHuH llIpénunrepa.

6.CoOcTBeHHbIE (DYHKIIMM M COOCTBEHHBIE 3HAYEHMsI ONEparopa MOMEHTa
MMITYJIbCA.

7.PagnansHoe  ypaBHenue Ilpéaunrepa. DOHEPreTUUECKUA  CHEKTP
BOJIOPOJIOTI0I00HOTO aToMa.

8.PamuanbHple  BOJHOBBIE ~ (DYHKUIMM  CTAalMOHAPHBIX  COCTOSTHUM
BOJOPOIONOA00HOr0 aTOMa U paJiialibHas MJIOTHOCTh BEPOSITHOCTH.

9.Knaccudukanusi COCTOSHUN B aTOME BOJIOPOIA.

Komwtokuym Ne 3. TEOPUSI BO3MYIILEHUM

1.CrannonapHas Teopus BO3MYIIIEHU HEBBIPOKAECHHOT'O YPOBHSI.

2.CranoHapHasi TEOpHsi BO3MYILEHUN PU HAJTMYHUH BBIPOKICHUS.

3.Teopusi BO3MYILIEHUSA, 3aBUCSIIETO OT BpeMeHU. KBaHTOBBIE TEPEXObI
T10J] BIIUSTHUEM BO3MYIIEHHUS, IEPUOIUUECKU 3aBUCAILIETO OT BPEMEHH.

4.BeposiTHOCTD BJICKTPUYECKUX JIMTIOJIBHBIX MEePEX0a0B pH
B3aMMOJICCTBUH 3apsHKEHHOM YaCTHUIIBI c AJICKTPUYECKUM MOJIEM
AJIEKTPOMArHUTHOM BOJIHBI.

5.Koaddurmentsr DiiHIITEHHA.

6.IIpaBuna orbopa i OpOMTATILHOTO U MATHUTHOTO KBAHTOBBIX YHCEII.

Komnoksuym Ne 4. CIIMH W CHUCTEMbI TOXIAECTBEHHbBIX
YACTUILI

1.CnuH 31eKTpoHa. DKCepUMEHTaIbHbIE (PaKThI.

2. Oneparopsl ciHa. Matpuisl [laymnu.

3.IlonHbIA MOMEHT KOJMYECTBA JIBJKEHUSI 3JIEKTPOHA. Cnun -
OpOUTANTBHOE B3aUMO/ICHCTBUE.




4. ToHKast CTPYKTypa CIIEKTPOB BOJIOPOIOTIOTIOOHBIX aTOMOB.
5.Hopmansnslit 3¢ dext 3eemana.

6. AHomanbHbIH 3P PexT 3eemana.

7. IIpyuHIMTI HEPA3IUYUMOCTH OJUHAKOBBIX MUKPOYACTHLI.
8.CUMMETpHUYHBIC M AHTHCUMMETPHUYHBIE COCTOSTHUSA. b030HBI 1 (hepMUOHBI.
9.1Ipunnun [Taynu.

10.ITepuoanueckas cucrema snemenToB J[.M1. Menaeneena.

11.Atom renus. [1apa- u oprorenuii. OOMeHHOE B3aUMOJICHCTBUE.
12.Monekyna Bogopoza. IIpuposa KOBaJ€HTHONM XMMUYECKOW CBSI3H.
13.CivH 1 BaJICHTHOCTb.

IIpuMepHBINA BAPHAHT KOHTPOJIBHON padoThI

1. JIuHeWHBIA TapMOHHUYECKUH OCIHHMJUIATOP C 3apsIOoM € IOMEIIEH B OJHOPOIHOE
IIEKTPUIECKOE T0JIe HAMPSHKEHHOCTRIO € , HAIIPABJIEHHOE BJIOJIb OCH KojieOaHuil. PaccmaTpuBast
JICUCTBHE 3JCKTPHUCCKOTO MMOJIS KaK BO3MYILEHHE, HANTH TIOIPABKHU IIEPBOTO U BTOPOTO MOPSIKA
K SHEPrHU OCHMJUIATOpa. B Wem 3akitodaeTcsi BIUSHHUE HAIOKEHHOTO JICKTPUYECKOTO TMOJisi?
HOKa)KI/ITe, YTO BHCHIHCC OJICKTPHUYCCKOC II0JIC MOXCET «II0AAaBUTBH» HYJICBLIC KOJI€6aHI/I$I
ocimuiaropa. [Ipu kakom mosie 3To Bo3aMoxkHO?  (cm., Hamp., [anunkuit B.M., Kapnakos b.M.,
Koran B.U. 3angaun no kBantoBoi Mmexanuke, Ne 8.3).

2. HaiiTm monpaBKku MepBOTO MOPSAAKAa K YPOBHSIM DHEPTUU M BOJHOBBIM (DYHKITUSM
AJIEKTPOHA, JIBUXKYILLEroCs B CPEpUUECKU-CUMMETPUYHOM I10JI€, B IPUCYTCTBUH OJHOPOJHOIO
MAarHuTHOTO TOJIs, HAIIPABJIEHHOI'O BJIOJIb OCU Z. YUYECTh, YTO HEBO3MYLIEHHBIMU BOJIHOBBIMHU

A

(GYHKIUSAMU SIBISIFOTCS] COOCTBEHHbIE (PYHKITMH OIlepaTopa MPOeKIIMY MOMEHTa uMnyibsca K, .

3. Ilpu paccMoTpeHuH BOJOPOJONONO0HBIX aTOMOB OOBIYHO CUHTAETCS, YTO DJIEKTPOH
HAXOJUTCS B KYJIOHOBCKOM IT0JIE aTOMHOTO sipa. [Ipu 5TOM He y4UTHIBAETCS OTIMYHUE TOJIS OT
KYJIOHOBCKOTO B 00yacté camoro siapa. HaifTm mompaBky mepBOro mopsiika K OCHOBHOMY
YPOBHIO DHEPIUH, OOYCIOBICHHYIO KOHEYHBIMH pa3MepaMu sijipa, CUUTas SAPO PaBHOMEPHO
3apsUKEHHBIM IIApUKOM pajuyca I, ~10 " cu . Paauyc nepsoit 6opockoit opoutsr a~10~° cu.

B xagecTBe oneparopa BO3MYIIEHUS IPUHATh

Ze*(3 1r? ,

S Tl 55|, Ze

W = L2 2r +T’ r<r
0,r>r,

-Zr 1

Z3 = -
BonHoBast  (QyHKIMS ~OCHOBHOTO  COCTOSIHUS Y, :21/—3 e ® ¥ Ouenure
a

E®

OTHOCHUTEJIBHBIN CIBUT OCHOBHOI'O YPOBHS SHEPTUU E@ npu Z ~ 100.

1

4.2 ®oHA OUEHOYHBIX CPeACTB /Js1 NPOBeJAeHHS MPOMEKYTOYHOM
arrecTauuu

IIpumepHbIe BONPOCHI K 3a4eTy
1. ®opmyna Ilnanka.



2. Teopus (OTOHOB DUHIITEHHA.

3. JIMCKpETHOCTh aTOMHBIX COCTOSTHUM. Teopust BOJOpOoA0NOJ00HOTO aToMa
o bopy.

4. BosiHOBBIE CBOMCTBA yacTull. ['unoresa ae bpoitns.

5.0nucaHue COCTOSIHUSA C TIOMOIIBI0 BOJIHOBOM (yHkiuu. BonHoBas
byukius ne bpoiis 1yt cBoOOIHON YaCTHIIBI.

6. Craructuueckasi THTEpIpeTays BOJTHOBOU (PYHKIUH.

7. YpaBaenue O. llIpenunrepa.

8. CranuoHapHbl€ COCTOSIHUSL.

9. IIOTHOCTB TOKA BEPOSITHOCTH.

10. ComnocraBneHue ornepatopoB (HU3NUYECKUM BEJIMYMHAM B KBAaHTOBOU
MEXaHUKE.

11. IlpuHuun cynepno3unvM COCTOSHUM W JIMHEMHOCTH OIIEPAaTOpPOB B
KBAaHTOBOW MEXaHHUKE.

12. CoOcTBeHHBIE (PYHKLIMU U COOCTBEHHbBIE 3HAUEHUSI OIIEPATOPOB.

13. CamocomnpsikeHHbIE ONepaTopbl. BeriecTBEHHOCTh UX COOCTBEHHBIX
3HAYCHUM.

14. OpToroHajIbHOCTh U HOPMUPOBKA COOCTBEHHBIX (DYHKIIHH.

15. Cpennue 3HaueHUS (PU3UUECKUX BEIMUUH.

16. KommyTanusa ornepatopoB. YCIOBHE COBMECTHOW OIPEAECIEHHOCTH
(U3UYECKUX BEJIMYUH.

17. HepaBenctBo I'eiizen6epra. CooTHOIIEHHE HEOTIPEETICHHOCTEN.

18. M3meHeHre BO BpPEMEHHM CPEAHMX 3HAUYCHUA (PU3NYECKUX BEIHYHH.
HMuddepenurpoBanue onepaTopoB M0 BPEMEHHU.

19. 3akoHBI COXpaHEHUsI B KBAHTOBOM MEXAHHUKE U UX CBA3b CO CBOMCTBAMM
CUMMETPHUH MPOCTPAHCTBA U BPEMEHH.

20.Teopemsl Dpendecta. [IpuHIIUT MPUUYMHHOCTH B KBAHTOBON MEXaHUKE.

21.0606menue ypaBHeHus ['amuinbToHA-SIKOOM B KBAaHTOBOM MEXaHHKE.

22 IlpenenbHblid IEPEX0] K KJIIACCHUYECKON MEXaHUKE.

23.YacTuua B NOTEHIMATIBHOM SILHUKE.

24 JIuHeHbI rapMOHUYECKUN OCIIUILISITOP.

25.B3auMopeiicTBie MUKPOYACTHUIBI C MPSAMOYTOJIbHOW MNOTEHIUAIbHON
CTYIICHbKOM.

26.IIpoxoxkneHre 4acTHUIlbl Yepe3 MOTEHLUHUANbHBIN Oapbep. TyHHEIbHBIH
ahdekr.

27.JIBu>keHune B LEHTPAIIbHO-CUMMETPUYHOM oJie. Paznenenue
nepeMeHHbIX B ypaBHeHud llpénunrepa.

28.Co0cTBeHHbIE (DYHKIMU U COOCTBEHHBIE 3HAUEHHS OlepaTopa MOMEHTa
UMITYJIbCA.

29.PagnansHoe  ypaBHenue IlIpémuurepa. OHeEpreTUUecKUid  CHEKTP
BOJIOPOJIONIOI00HOTO aToMa.

30.PaguanpHple  BOJMHOBBIE  (DYHKUMM  CTAl[MOHAPHBIX  COCTOSTHHIA
BOJIOPOIONIOA00HOT0 aTOMa U pagualibHas MIIOTHOCTh BEPOSITHOCTH.

31.Knaccuduxanus cCOCTOSIHHI B aTOME BOAOPO/Ia.

32.CraumroHapHasi TEOpUsl BO3MYILIEHUI HEBBIPOKIAEHHOTO YPOBHS.



33.CrauuroHapHas Te€OpHUsl BO3MYLIEHUI IPU HAIMYHUH BBIPOKICHHUS.

34.Teopusi BO3MYLIEHHUs, 3aBUCSALIETO OT BPpEMEHU. KBaHTOBBIE NEPEXO/IbI
MO/, BJIUSIHUEM BO3MYILEHHS, IEPUOIUYECKHU 3aBUCAILIETO OT BPEMEHMU.

35.BeposITHOCTh ANEKTPUYECKUX TUTTOBHBIX MEPEXO0/IOB npu
B3aMMOJICHCTBUM  3apSOKEHHOW  YacTUUbl € DJIEKTPUYECKUM  TOJEM
AIEKTPOMArHUTHOM BOJIHBI.

36.Koaddurmentst DitHiTerHa.

37 IlpaBuna or6opa Jyist OpOUTATIEHOTO U MATHUTHOTO KBAHTOBBIX YHCE.

38.CriuH 35eKTpoHa. DKCIIEPUMEHTAIbHBIC (DaKThI.

39. Onepatopsl cinHa. Matpuis! [Taymnu.

40.ITonHbld MOMEHT KOJIMYECTBA JBHKEHHS DJIEKTPOHA. Coun -
opOUTaIbHOE B3aUMO/JICUCTBUE.

41. ToHkasi CTpyKTypa CIEKTPOB BOJIOPOIONOA00OHBIX aTOMOB.

42.Hopmainbnbliit 2¢dexT 3eemana.

43. AnomanbHblil 3pdext 3eemana.

44. 1IpuHIMI HEPA3IUYUMOCTH OJUHAKOBBIX MUKPOYACTHLI.

45.CUMMETpUYHBIE W AHTUCUMMETPHUYHBIE COCTOSIHUSI. bo3onsl wu
bepMUOHBL.

46.1Tpunun [Taymnu.

47 .Ilepuoauueckas cucrema sneMmeHToB [[.11. Menaeneena.

48.Atom renus. [lapa- u oprorenuii. OOMEHHOE B3aMO/ICHCTBHE.

49 .Monekyna Bogopoza. [Ipupoa KOBaIl€eHTHOM XMMUUYECKOW CBSI3H.

50.CrivH ¥ BaJICHTHOCTb.

5. IlepeyeHb OCHOBHOH M [IONOJIHHUTEJbHON Y4eOHOW JHUTepaTyphbl,
HEe00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas1 TUTEpaTYypa:

1. Jemuposwuu .- CII6..: Jlans, 2020.

2. bapanosckuit B.W. KBanToBas MexaHuKa U KBaHTOBasi XUMHUSL:
yue6.mocobue 11 By3os/B.M.bapanoBckuii. - M.: Akagemus, 2021.

3. Bapcyko O.A. OcnoBbl aTomHoM pusuku / O.A. bapcykos, M.A.
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5.2 JlonostHUTEILHAS JIUTEPATYpA:
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MeXaHHKa (HEPEISATUBUCTCKAS TEOpHs) [ DIEKTPOHHBIN pecypc]: yueOHoe mocooue
qutst By3oB/ Jlanpay JI. /1., Jludumn E.M.— DnekTpoH. TeKCTOBbIE JaHHbIE.— M..:
OU3SMATIINT, 2004.— 798 c.— Pexxum nocryna:
http://www.iprbookshop.ru/17288.— DBC «IPRbooksy, mo maposio.
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/. MatBeeB A.H. Atomnas ¢usuka - M.: Beicmias mkona, 1989.

8. CokonoB A..A., TepuoB .M., XKyxkosckuit B.Y. KBantoBas mexanuka, -
M.: Hayka, 1979.

9. lnmonbckuit 2.B. Atomuas ¢pusuka, T. 1 1 2. — M.: Hayka, 1984.



10. HameimoB A.C. KBantoBast mexannka. — M.: Hayka, 1973.

11. Mynranosckuit B.B., Bacunesckuit A.C. Kypc Teopetnueckoit
¢buzuku. KBaHntoBas mexanuka — M.: [IpocBemnienue, 1991.

12.  ®epmu . KantoBas mexanuka. Koncnekr nekuuii.— M.: Mup, 1968.

5.3. Ilepuoanyeckue u3IaHMs:

©CoNoOrWN L

Kypnain npukiagHOW MEXaHUKH U TEXHUYECKON QU3UKU
Kypran Texauaeckoit Gu3nku

N3Bectust BY30B.Cepusi: ®usnka

WmxenepHas pusnka

[IpuknagHas MexaHuka

[IpuknagHas MEXaHUKaA U TEXHUYECKas (PU3HKa
Teopernueckas U MaTeMaTnueckas pu3nka

Ycenexu MEXaHUKU

. Ycnexu pu3andeckux Hayk

10. Vwuenwle 3ammcku Kazanckoro rocyagapCTBECHHOI'O YHHUBCPCHTCTA!
cCpusi: du3UKO-MaTeMaTUYECKUE HAaYKH

6. [lepeyennb pecypcoB HH(POPMALMOHHO-TEJTIEKOMMYHUKAIIUOHHO CeTH
«/HTEpHEeT», HeOOXOAUMBIX [IJISI OCBOCHHS TUCHUILINHBI (MOLYJIs1)

eLIBRARY — Hayunas snextponHas oubnvmoreka http://elibrary.ru/

7. MeToanueckue YKa3aHusi A5 OO0yYaKIIMXCS IO OCBOEHHUIO
AUCHUIUIAHBI (MOIYJIs1)

3a4eT NpoBOJUTCS B KOHIIE ceMmecTpa. Ha 3aueTe oneHnBaroTCs MOTyUYeHHBIE
TEOPETUYECKUE U MPAKTUYECKUE 3HAHMS, UX MPOYHOCTh, PA3BUTHE TBOPUECKOIO

MBIIIJICHUA,

MpUOOpPETEHUE HABBIKOB CAaMOCTOATENBHOM paboOThl, YMEHHE

CHUHTC3HUPOBATH ITOJTYUYCHHBIC 3HAHUA U IIPUMCHATD HUX.

Bun yueOHbIX
3aHATUN

OpraHI/I3aHI/I${ ACATCIIBHOCTHU CTYICHTA

Jlexuus

HpI/I HU3YyUYCHUU TCOpCTI/IquKOﬁ (I)I/ISI/IKI/I O4YC€Hb BAXXHO IMOCCIIATh JICKIIUU U
HOIIp06H0 3alKChIBaTh M3JIaraeMbIil HA HUX Matrcpuall. 9T0 O6yCJ'IOBJ'ICHO TEM,
49TO B V‘IC6HBIX IIOCOOUSX HE coAcpxKarCa ACTAJIbHBIC MATEMATHYCCKHUC

npeoOpa3zoBanusi. CTaHIAPTHBIA METO/I U3JI0KEHUS CBOJUTCS, KaK TIPABUIIO, K

3aMeYaHUsIM TUTIA: «KaK HETPYTHO MOKA3aThy, «IIOCIIE HECIOKHBIX
peoOpa3oBaHuil OTyduM» U T.J1. OTHAKO, 32 STUMH TaK Ha3bIBAEMBIMH
«HECJIOXHBIMU TTPEOOPA30BAHUSIMI OOBIYHO CKPBIBAIOTCS HECKOJIBKO CTPAHUIL
MaTeMaTHYECKUX TPeoOpa3oBaHU, MPEK]IC YeM MOTYUUTCS TPeOyeMBbIit
pesynbrat! DTy cnenuduky yueOHbIX TOCOOH He0OX0IMMO UMETh B BUY. B
MPOILIECCe YTSHUS JISKIHIA MaTepHal u3j1araeTcs 10Ka3areabHo, TOPOOHO, CO
BCEMU MPOMEKYTOUHBIMH BBIKIIQAKaMU. [IpUCYTCTBYIONIHIA HA JIEKIIUU CTYICHT

CTaHOBHUTCA COYYACTHUKOM ITPOLECCA MOJYUYCHHUA BCEX OCHOBHBIX d)I/ISI/I‘-IeCKI/IX



http://elibrary.ru/

PE3YJIbTATOB. TonbpKo TakuM CHOCO6OM, nocTurad mar 3a niaroM B€Cbma
HCIIPOCTHIC BOIIPOCHI, MOKHO ITOHATH JIOTUKY JUCIUILIMHBI 1 €€ OCHOBHOE
COJCpIKaHucC.

B mporiecce camocTosTensHOM paboThl HAJ KYPCOM JICKITUI HEOOXOIUMO
YACIHUTb BHUMAaHUEC OCHOBHBIM ITOHATUAM, ICPCUUCIICHHBIM B
TCPMHUHOJIOTMYCCKOM MUHHUMYME 110 KAXKAOMY pa3icily, U HAy4YUTbCA
CaMOCTOATCIIBHO BBIBOAUTH BCEC I'NITAaBHBIC q)OpMyJILI " YpaBHCHHU.

[IpakTnueckue [TonroroBka K NpakTUYECKUM 3aHATHAM MpPEAIoIaraeT padboTy ¢ KOHCIIEKTOM
3aHSTHS JIEKIIMM ¥ CaMOCTOATENBHOE PELICHUE 3a1a4 U3 JOMAIHUX 3aJaHUN.
KoHntposbHas B npouecce noaroToBku K KOHTPOJIBHOM paboTe HE00XO0UMO 00paTUTh
pabora BHUMaHHE Ha BOIPOCHI, CHOPMYITHPOBAHHBIC B 3aJaHHUAX IS
CaMOCTOSITENIbHON PabOThI, a TAKXkKe MPOAHATIM3UPOBATh PEIICHHE TUITMYHBIX
3a]a4 Ha IPAKTUYECKUX 3aHATHAX.
Pedepat ITpu noaroroBke pedepara HEOOXOIUMO UCIIOJIB30BATh PEKOMEHI0BAaHHYIO
JUTEpATypy, IPU 3TOM CJelyeT 0OpaTUTh BHUMaHHE Ha HEOOXOAMMOCTb
IPOBE/IEHUS MOAPOOHBIX JJOKA3aTENbCTB U BBIBOJIOB OCHOBHBIX COOTHOILICHUH.
Komnoksuym KonokBuyM coiepKuT TpH 4acTu: MpoBepKa 3HAHUsI OCHOBHBIX (hOpMyII U

TEPMHHOJIOTHYECKOT0 MUHIUMYMa, OTBET Ha TEOPETUUYECKHUIT BOTIPOC C
Ipe/CTaBIeHUEM MMCbMEHHOM TIOMAIIHEeW CaMOCTOATENIbHOW paboThl. 3HaHHE
OCHOBHBIX (DOPMYJT I TEPMUHOB SIBIISIETCS «IIOMTYCKOM» K 00CYKICHHUIO
TEOPETUYECKUX BOIPOCOB (CTYJAEHT JIOMYCKAETCs K JaJIbHEHIIEMY
co0ece0BaHNIO MTPH YCIOBUHU 3HaHUA He MeHee 75 % ¢dopmyi). B mpornecce
co0eceJOBaHus CTY/ICHT JIOJIKEH YMETh BBIBOJIUTH BCE OCHOBHBIE (JOPMYIIEI,

YpaBHEHUs, COOTHOIIEHUS U JaBaTh 00bSICHEHUE (PU3MUECKOTO CMBICTIA BCEX

MOJIy4a€MbIX pPC3YJIbTATOB.

8. Ilepeyenr uHGOPMAIMOHHBIX TEXHOJOTHI, WHCHOJIb3yeMbIX MPH
OCYILECTBJIEHMH 00PAa30BaTEJILHOIO NMpouecca no AMCHUILINHEe (MOAYJI10) (Ipu

He00XO0IUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOTI0 POTPAMMHOI0 O0ecIeYeHus
He mpebyemcsa

8.2 IlepeyeHb HEOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B mpomecce paboTel Ham KypcoM CTYACHTHI MOTYT HCHOJIb30BaTh
AJIEKTPOHHBIE yUueOHbIE TOCOOUS, Pa3MEIICHHBIC B CETH UHTEPHET, 4 TAK)KE KHUTH
AJIEKTPOHHON OMOTMOTEUHON CUCTEMBI.

9. MaTepuaibHO-TeXHUYECKas 0a3a, HeOOX0AUMAasI VISl OCYLeCTBJIEHUS
00pa30BaTeJbHOI0 MPOoIeCcca MO JUCHHUILIMHE (MOTYJIIO)




JIekmoHHas ayAUTOPHS C MYJIbTUMEAUMHBIM 000PYAOBAHUEM, JEKIIUOHHAS
ayIUTOpHS.



