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MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (aoueHT) MokwuH A.B.
Kadoenpa BblYUCINTENBHON OU3NKN U MOLENVUPOBAHUS PUINYECKUX MPOLEeCCOB
Hay4yHo-neparornyeckoe otaenerHne , Anatolii.Mokshin@kpfu.ru ; BoueHT, K.H. (AoUeHT) XyCHYTAMHOB
P.M. kadbenpa BblMUCIUTENBHOWN (PUIMKN N MOOENVNPOBAHNSA (PU3NYECKMX MPOLIECCOB
Hay4HO-neparormyeckoe oraenexHme , khrm@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb Kypca KBAHTOBOW MEXaHNKN COCTOUT B OBNaAeHUN CTyOEeHTaMn 3aKOHOMEPHOCTEN N OCHOBHbIX
NOSIOXEHNN PU3NKN KBAHTOBbIX NPOLLECCOB B MUKPOMUPE, N3YY4EeHUU OCHOBHbIX (PU3NYECKMX CBONCTB
KBAHTOBbIX CUCTEM Ha aTOMAPHOM, SOEPHOM N MONEKYNSPHOM YPOBHSX onnucaHus. CTyaeHTbl OOMXHb
oBnageTb MaTtemMaTu4yeckmm annapartoM, NpuBnekaemMbiM 018 NCCenoBaHnsa n onucaHnsa pusnyeckux
SIBMIEHWIA B MUKPOMMPE B paMKax HEPENATUBUCTCKOM KBAHTOBOM MexaHuku. OgHom 13 3agad
ANCUUNNNHBI SBNSETCA U3Yy4eHMe OCHOBHbIX NAeK, MOHATUA N NpencTaBneHnin, XxapakTepHblx Ans
OM3NYECKUX CBOMCTB MUKPOCKOMNYECKMX KBAHTOBbIX CUCTEM. CTyAEHTbl AOMXKHbI HAY4YMTbCS
BOCNpUHNUMATb on3nyeckne CBOMCTBa MMKPOYaCTULL, MUKPOCUCTEM U CUCTEM YaCTUL, HA OCHOBE
yHUBepcanbHOW KBAHTOBOMW Napaaurmbl, OByeOUHOW KOHLUENUUN KOPNYCKYNSAPHbBIX 1 BONHOBbIX
CBOINCTB MUKPoobbekToB. Obyyaemble ONXHbI OBNAAETb MaTeMaTUYeCKUM annapaToM KBaHTOBOM
MexaHWKM Ha YpOoBHe, MO3BONSIOWEM CAMOCTOATENbHO pelaTh NpocTenime pusnyeckne 3anadm
aTOMHOW 1 s0epHON PU3NKK, a TakXe NPOCTENLWMX OQHOYACTUYHBIX N MHOFO4YaCTUYHbIX KBAHTOBbIX
cuUcTem.

2. MecTo OUCLMUMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JanHHas yuebHas aucumnnmHa BkntodeHa B pasgen "61.B.0 0.8 OucuunanHbl (Mooynm)" OCHOBHOM
obpaszoBatenbHoi nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOOUIAMU
NOArOTOBKWN) U OTHOCMTCS K 06s3aTenbHbIM aucumunnnHam. OceavnBaeTcs Ha 4 Kypce, 7, 8 CeMecTpbl.

CopepxaHue AnucumMnanHbl cooTBeTCTBYeT ITocynapcTBeHHOMY obpasoBaTefibHOMYy CTaHaapTy,
npenycmaTtpusatowemy

1) 0b6si3aTENbHbIA MUHUMYM, HEOBXOAUMbIA ANst NOAFrOTOBKM HakanaBpoB Mo creumanbHOCTU
050100.62,

2) CPOKM OCBOEHUSI OCHOBHOW 06pa3oBaTenbHO NporpaMmb,

3) TpeboBaHMs K paspaboTke 1 YyCNoBUSIM peannsaumm NporpamMmmbl MOArOTOBKU BbIMYCKHUKA, a
TakXe K YPOBHIO €ro noaroToBkMu.

KBaHTOBas MexaHuka SiBNsieTCs 0AHMM U3 (OyHOAMEHTasNbHbIX Pa30e/ioB COBPEMEHHO GOU3UKM.
Mo3TOMy y4ebHbIn KypC KBAHTOBOW MEXAHWUKWN 3aHMMAaEeT OA4HO M3 CYLWECTBEHHbIX MECT B CUCTEME
MOArOTOBKW YYNTENS COU3NKM U UMEET KaK MUPOBO33PEHYECKOe, Tak 1 NpMKIaaHoe 3Ha4YeHue.
KBaHTOBas MexaHuka - HanpasneHne TeopeTNYEecKoin OU3NKN, NMetoLLLee OCHOBOMNONAratoLuii
XapakTep, COAeCTBYOLEee Pa3BUTMIO APYriMX HanpaBneHnii oM3nkn n MaTemMaTuk, 1 TEM CaMbiM
BbINOMNHSIIOWEE NHTErPATUBHYIO COYHKLIMIO B KOMMNIEKCE HayK OU3NKO-MaTeMatnyeckoro npogouns.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTeHUUN:

PacwmncbpoBka
npuobpeTaemMon KOMMNeTeHL MU
3HaTb: 0bLwWume NOHATUS O PECYPCHO-MHADOPMAaLMOHHbIX Hasax
LNS peleHns NpodeccrnoHanbHbIX 3a4a4, CBA3aHHbIX Kak C
Hay4HbIMM MCCregoBaHMsaMM B obnacTn omamkm, Tak U B

Lndop komMneTeHLUH

8;;39'( BTVDHBIE obnactn MeToankmn npenogasaHns OU3NKN YMeTb:
KOMI'IGTéHLI,IXI/?) hopMMpoBaTb PECYPCHO-MHPOPMALMOHHbIE 6a3bl Ans

peleHns npodgeccuoHanbHbIx 3ana4 Bnanetb:
COOTBETCTBYIOWMM NOHSATUAHBIM, (OU3MKO-MATEMATUNYECKIM

Pernct qu,wunnDl;l HOMED 6 oy 2 A EEKTPOIH H BI 51
Wil VHUBEPCHTET
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
3HaTb: OCHOBHbIE KOHLIENUNN, CBA3AHHbIE C
WHPOPMALIMOHHBIMY TEXHONOIMAMA B obnacTu
pn3nKo-maTemMaTnyeckoro oﬁpasoBava YMeTb: ncnonb3osartb

Lncpp komneteHLUN

OK-6 MHPOPMALIMOHHbBIE TEXHOMOMMK, a TakXXe HOBble 3HAHUS U
(0bLwekynbTypHbIE yMeHVs B 06n1acTsx, He CBSI3aHHbIX CO CAPEPO OM3NYECKNX
KOMMETEeHLMW) nccnenoBaHuii u PUsnko-maTeMaTnyeckoro obpasosaHmsl

BnageTb: cnocobHOCTBIO CAMOCTOSAITENBHO npmoépeTaTb Cc
NMOMOLLbIO MHPOPMALMOHHbBIX TEXHONOMNIA N NCNONb30BaThb B
NpakTN4Yeckon [eaTenbHOCTN HOBble 3HAHUA N YMEHUSA

3HaTb: COBPEMEHHbIE METOOMKM U TEXHONOMMM OpPraHn3aumn n
peanuaaunn obpasoBaTeNbHOro NpoLecca Ha pPasnyHbIX
06pa3oBaTe/bHbIX CTYNeHsX B 06pa3oBaTe/bHbIX Y4pex 4eHUsX

MK-1 YMeTb: NpakTU4eCKn NPUMEHSTb METOAbI N TEXHONOM UK
(npodpeccunoHanbHbie COBPEMEHHOr0 (PM3NKO-MaTeEMATMHECKOro 06pa3oBaHus
KOMreTeHuun) BnaneTb: HaBblkaMu TECTMPOBaHUS, anpobaunmn n

MCMONb30BaHNS METOLOB 1 TEXHONOT A
pn3MKO-MaTeMaTyeckoro obpasoBaHunsl B pasnnyHbIx
06pas3oBatefibHbIX Y4PEXAEHUSIX

3HaTtb: o6ume NOHATNA, aNrOPUTMbl U METOObl ANArHOCTUKKU U

MK-2 OLieHMBaHNS kayecTBa 0bpa3oBaTenbHOro npouecca YMeTb:
(npodhbeccrnoHanbHble OCYLWEeCTBNSTb MOHUTOPUHI KayecTBa 06pa3oBaTeslbHOro
KoMMeTeHuunn) npouecca Bnagetb: MeTogamm aHKeTUPOBAHUS, TECTUPOBAHUS,

OLIEHKWN 3HaHWNA, yMEHWI N HaBbIKOB CTYOEHTOB
3HaTb: MeTobl, KOHLENUMM 1 NOAXOAbl OpraHm3aLmm

MnK-4 nccnenoBaTenbckor paboTbl 0byyatowmxcs YMeTb: CTaBnTb
(npodbeccmoHanbHble akTyanbHble UccnenoBartenbCckme 3a8adn 1 BbiMoOHATb
KOMMNeTeHunm) COOTBETCTBYIOWMNIA KOHTPONb BnageTb: HaBblkaMyn pykoBOACTBA

nccnenoBaTenbckor paboTor obydatoWwmxcs

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:

1. OONXEH 3HAaTb:

- OCHOBHbIE 3aKOHbl MEXaHUKW;

- YCNOBUS NPUMEHMMOCTN 3aKOHOB MEXaHWKWN B TOM U/IN MHOM Clyyae;

- 0COBEHHOCTM NNaHMPOBaHUS U PYKOBOACTBA y4ebHO-1ccnenoBaTensckoi paboToi WKOoMbHUKOB Mo
pa3paboTke MeXaHN4YEeCKMX Moenen onuanyecknx SBneHui.

2. OONIXEH yMeTb:
- CTPOUTb MEXaHN4YeCcKyto MOOeNb PU3NYECKOro SBNeHns;
- MPUMEHATb 3aKOHbl MEXAHWKW ON1 peleHNs KOHKPETHbIX 3a4au.

3. OONXeH BnageTb:
- HaBblkamm paboTbl C NMMTEpPaTypPOot MO KBAHTOBO MEXaHMKE N CMEXHbIM ANCLMNIVHAM;
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- HaBblkaMy MaTeMaTN4eCKo DOPMYINPOBKIM PU3NYECKMX Npobnem;

- METOAMKOW PyKOBOACTBA CAMOCTOSTENbHON paboTol yHalmxcs no pa3paboTke u nccnesoBaHuio
mMogenen on3nyeckmx aBneHnin

4. nONXeH OEeMOHCTPNPOBaTb CMOCOOHOCTb M FTOTOBHOCTb:
pelaTb 330241 Mo KBAHTOBOW MexaHuke

4. CTpyKkTypa U cogepXxaHvue AUCLUMNIUHBI MOAYNS
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI cOCTaBnseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNINHBL: 3a4eT B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HUX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONM4ecTBo Onst Aonycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTOpHOM paborThbl,
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Kn%'g;,‘:_r;"b'/ Ce""echcemecha (B yacax) KOHTpoOns
Nexumn MpakTuueckuelllaboparopHbie
3aHATUSA pabortbl

Tema 1. OcHoBbI

KBaQHTOBOW TEOPUN.

OcHOBbI KBAHTOBOW

MexaHUKu.
1. 7 1-8 7 14 0

N306paxeHne KBaHTOBO

MexaHn4yeckunx BennymH

oneparopamu.

Tema 2. IaMeHeHue BO

BPEMEHN MexaHN4YeCKunx

BENVYMH. Teopus
2. 7 -1 7 14

OBUXEHUA 9-16 0

MUKpoYacTuL, B none

noTeHumanbHbIX CUN.
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 3. lNpoxoxaoeHve
MUKpOYacTuL, Yepes
noTeHumnanbHble
6apbepbl.
KBaHTOMEXaHn4eckas
TEOPUS BO3MYLLEHWIA.
3. Mpasuna oTbopa. 8 1-8 14 16 0
CobCTBEHHbIN,
MexaHN4YeCcKnin n
MarHUTHbIA MOMEHTbI
anekTpoHa. AHcambnu
KBAHTOBbIX YacTuL.

Tema 4. KBaHTOBas
MexaHuka
MHOr03/1EKTPOHHbIX
atomoB. KBaHToBas
MexaHuKa MosekyIn.
'|CBA3b 3aKOHOB
COXpaHeHus ¢
CUMMeTpuen
NPOCTPaHCTBA 1
BPEMEHMN.

Tema . toroeas 3auert
" |doopma KOHTpoOns / 0 0 0

Tema . NTorosas
" |dopma KoHTpONA

NTtoro 44 60 0

Dk3ameH

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. OCHOBbI KBAaHTOBOM Teopumn. OCHOBbI KBAHTOBOM MEXaHUKMU. VI306pa)Ke|-W|e KBaHTOBO
MeXaHn4yeCkux BeJimdnH oneparopamu.

JNIeKLMoHHOoe 3aHsitne (7 4aca(oB)):

PA3LOE/ 1. 1. NpeaMeT 1 MeTon KBAaHTOBON MEXAHWKW. 2. DNeMeHTapHas KBaHToBas Teopus
B3aVMOLENCTBMSA CBeTa C BELWECTBOM, rmnotesa kBaHToB [naHka. 3. PaccesHune anekTpoHa Ha
gooToHe. dppekT KomnToHa, annHa BonHbl KomntoHa. PA3OEJ 2. 1. MvwnoTesa e bpownns o
BOJIHOBOW nNpupoae MukpoyacTtul. 2. BonHbl e Bponns, goasosas ckopocTb. 3. BonHoOBOW nakeT ge
Bpowng, rpynnosas ckopoctb. PA3LEJT 3. 1. 3kcnepMeHTanbHoe NOATBEPXAEHME rMNOTE3bI Ae
Bponns: 1) oudpakumoHHbie onbiThl [asnccoHa-xepmepa; 2) anpakums saneKTpoHa OT TOHKOM
MeTannmyeckon nnactuHbl. OnbiThl TaptakoBckoro; 3) onbiThl LTepHa-OcTepmana; 4) onbiThbl Jlaya.
2. KBaHTOBO-MexaHM4YeCKUin NpuHLUMN cynepnosnumm coctosHmin. 3. CooTHoWweHUA
HeonpenenéHHocTei eiseHbepra. PASLES 4. 1. ®dusnyeckunii CMbICT COOTHOLLEHWIA
HeonpenenéHHocTel eideHbepra, NpMepbl KBAHTOBbIX cUCTEM. 2. Kputrka owmnboyHbIX
TONKOBaHWIA COOTHOWEHWIA HeonpeaenéHHocTel NetseHbepra. 3. PU3NYECKNiA CMbICT BONH Oe
Bponns.

npaktnyeckoe 3aHsitne (14 yaca(os)):
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PA3LE/ 5. 1. BepoaTHOCTb MECTOHAXOXAEHWS YacTuLbl B IPOCTpaHCcTBe. 2. [MpuHumn
NPUYMHHOCTN B KBAHTOBOW MexaHuke. 3. BepoaTHOCTb nMnynbca Mukpodactuubl. MaTtemaTunyeckuin
annapart kBaHToBow MexaHukn. PASLEJ1 6. 1. OnpeneneHne cpenHnx 3Ha4YeHNn qoyHKLNIA
KoopAMHaT 1 UMMYNbCOB YacTuu,. 2. Mi3obpaxeHune onanyeckmx BeNNYMH NMHERHbMN
camoconpsixéHHbmn oneparopamu. 3. [1Be TeopeMbl O CpefHUX 3HAYEHUSAX PUINYECKUX BENUNYNH,
n306paxaembix IMHENHbMM caMoCconpPsxXEéHHbIMK onepaTtopamu. PASLEJ 7. 1. CobcTBEHHbIE
PYHKLMKN 1 CODCTBEHHbIE 3HAYEHUS NTMHENHbIX CaMOCOMPSXEHHbIX onepaTopos. 2. Obwas dpopmyna
BEPOATHOCTU OTAENIbHOIrO KBAHTOBOrO COCTOSIHMSA. 3. YCNoBMe 0O4HOBPEMEHHON N3MEPUMOCTU OBYX
gomanyeckux senndnH. PA3E/JT 8. 1. KBaHTOBbI ornepaTop MMMynbca YacTulbl U ero CBOMCTBA. 2.
Onepartop MexaHN4eckoro MoMeHTa 1 ero ceoricta. 3. CobcTBEHHbIE OYHKLMM U COBCTBEHHbIE
3Ha4yeHus onepaTtopa MexaHu4eckoro MoMmeHTta. KesaHtosble yncna. PASLEJ1 9. 1. OnepaTop
9Heprum - ramunbToHnaH. 2. YpasHeHune WpeanHrepa. 3. YpasHeHune WpeanHrepa ons
CTaUMOHAPHbIX COCTOSHUNA.

Tema 2. U3meHeHMe BO BpeMeHn mexaHn4yeckux BeJiM4mH. Teopvm ABUXEHUA MuKpo4yacTtuu B
none noTeHunanbHbIX CUN.

neKuMnoHHoe 3aHsiTne (7 yaca(os)):

PA3OEN 10. 1. YpaBHeHVe ong NnpovM3BOAHON OT ornepaTtopa rno BpeMeHW. 2. YpaBHeHne ABUXEHUS
B KBAHTOBOW MexaHuKe, ypaBHeHUs dpeHdecTa. 3. VIHTerpanbl ABUXEHUS B KBAHTOBOW MEXaHMKe.
PA3LOEN 11. 1. YpaBHeH/e HeNpepblBHOCTU B KBAHTOBOW MexaHukKe. 2. PelweHne ypaBHeHUs
WpeonHrepa ong nMHENHOro rapMoOHNYECKOro OCLUMNIATOpPa, rAaMUnbTOHNAH MMHENHOro
rapMOHNYECKOro ocuMnnsaTopa, oneparopbl POXAeHus 1 yHU4ToXeHuns. 3. CBoincTea onepaTopos
poxaeHns n yHnutoxenusa. PASOEN 12. 1. BonHoBble (PyHKUNN N SHEPreTUYECKUn CnekTp
NIMHENHOro rapMOHMYECKOoro ocuunnsatopa. 2. KBaHToOBOe OBUXEHME 4acTuLbl B NONe LeHTpasbHbIX
cun.

npaktnyeckoe 3aHsitne (14 4yaca(os)):

PA3OE/ 13. 1. AcumntoTM4yeckoe nosefeHne pagnanbHOM BONHOBOW (PYHKLIMM HA ManbiX 1
6onbwnx pacctosHMsX. 2. KBaHTOBOE ABUXEHWE YaCTWLbl B KYTOHOBCKOM Mone
(BopoponononobHbiit atom) 3. BonHOBbIE (OYHKLMM U SHEPTrEeTUYECKUIA CMEKTP 3NEKTPOHA B aTOMe
Bogopona. PASLEJ1 14. 1. YrnoBoe v pagnanbHoe pacnpeneneHne anekTpoHHoro obnaka B atome
BogopoLa. 2. AnekTpuyeckne Toku B atomax. MarHetoH bopa. 3. [NpoxoxaeHne MukpodactuLbl
yepes noTeHumanbHblli 6apbep. TyHHenbHbI adodoekT. PA3LOES 15. 1. KoachdpmumeHT
NPO3PayYHOCTN TYHHENBHOrO adpdpekTa, Nnpumepsbl. 2. XonoaHas aMUCCUS aNeKTpoHa U3 Metanna. 3.
KBaHTOBO-MexaHu4eckasi Teopusi BO3MYLLEHWIA.

Tema 3. NMpoxoxaeHne MUKpoYacTUL, Yepe3 noteHuuanbHble 6apbepbl. KBaHTOMexaHu4eckas
Teopusi BO3MyLLeHUI. MpaBuna ot6opa. Co6CcTBEHHbIN, MEXaHUYECKUA U MarHUTHbI MOMEHTbI
3aneKTpoHa. AHCaMb/M KBaHTOBbIX YacTuL,.

JNeKunoHHoe 3aHsitne (14 yaca(os)):

PA3IE/ 16. 1. NocTaHOBKa 3a4a4un B KBAHTOBO-MEXAHWYECKON TEOPUN BO3MYLLEHNIA, CBA3b C
HebeCcHol MexaHuKon. 2. KBaHTOBO-MexaHn4yeckas Teopusi BO3MYLLEHWUI B HEBLIPOXAEHHOM
cnekTpe. 3. KBaHTOBO-MexaHnyeckas Teopus BO3MYLEHNIA 015 BbIPOXOEHHOMO CnekTpa.
CexynsipHoe ypasHeHvne. PA3SLEJT1 17. 1. Teopus BO3MyLEHWIA, 32BUCALLMX OT BPEMEHN. 2.
BeposATHOCTN KBAHTOBO-MEXaHMYEeCKMX Nepexonos nog AeCTBMEM Nepuoanyeckm OenCcTBYOWMX
BO3MyLLEeHUI. 3. BEepoSTHOCTb NOrNOWEHNS U N3Ny4eHns ceeTa KBaHTOBbIMM cuctemamun. PA3ES
18. 1. KBaHTOBO MexaHunyeckune npasuna otéopa: -NMMHEenHbI rapMOHUYECKINIA OCLUNNATOP;
-ONTNYEeCKMIA anekTPoH. CnuH anekTpoHa. 2. CINHOBbLIA MEXAHUYECKNA N MarHUTHBLIA MOMEHTbI
9NeKTpoHa.

npaktnyeckoe 3aHsitne (16 4aca(os)):

PA3E/ 19. 3. Onepatop cnuHa anektpoHa. 4. CnnHoBble BONHOBbIE GOyHKUMK. 5. PacwenneHue
CcheKkTpanbHbIX IMHUIA B MarHUTHOM none. ekt 3eemaHa. HopmanbHbI adhdoekT 3eemaHa.
PA3OE/ 20. 1. [NonHbIA MEXAQHNYECKNIA MOMEHT 3N1EKTPOHA 1 ero cBoncTea. 2. Knaccudmkaums
COCTOSIHUI anekTpoHoB B aTtoMe. KBaHTtoBble yncna. PA3EJT 21. 1. AHOManbHbI agodoekT 3eemaHa
(paclenneHne cnekTpanbHbIX MIMHWIA B cnabom MarHUTHOM none). AHcambnu KBaHTOBbIX YacTul,. 2.
MprHLMN TOXOECTBEHHOCTU YacTuLl.

Tema 4. KBaHTOBasi MexaHUKa MHOr03J1IeKTPOHHbIX aTOMOB. KBaHTOBasi MexaHuKa MOeKyn.
CBsi3b 3aKOHOB coxpaHeHusa C cummeTpMeﬁ npocTpaHCTBa N BpEMEHMWN.
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neKkumnoHHoe 3aHsiTne (16 yaca(os)):

PA3LEJ 22. 1. CUMMETPUYHbBIE 1 aCUMMETPUYHbIE COCTOSAHUSA MUKpoYacTul. OnepaTop
nepectaHoBku. 2. KeaHToBble cuCTeMbl YacTul bose-dnHwrenHa n Pepmu-Lepaka, npuHUMUN
3anperta lNaynu. PA3LEJ1 23. 1. KayecTBeHHas Teopus atoma renuvs, napa- u optorenvn. 2.
MpubnnxéHHas konnyectBeHHas Teopmsa atoma renus. 3. ObMeHHas aHeprus n obMeHHoe
B3anmoOencTBme.

npakTudeckoe 3aHsitne (16 yaca(oB)):

PA3LE/ 24. 1. KBaHTOBas MexaHuka u nepuoanyeckas cuctema anemeHtos .M. MeHoeneesa. 2.
KBaHTOBas MexaHuka monekyn. KonebartenbHo- BpawartebHbliA CNeKTp ABYX aTOMHOA MONEKy bI. 3.
KBaHTOBas MexaHvka Monekynbl 2-X aTOMHOro Bogopoaa, opTo- u napasogopon. PASOE/ 25. 4.
MexMonekynspHble cunbl B3aumogenctemsa Ban-gep-Baanbca. 5. KBaHTOBas npupona XmMm4yeckmnx
cun, oOMeHHble B3anMOLENCTBNS, 0OOMEHHAs aHeprus n eé ponb B 06pa3oBaHnn ABYX aTOMHOIO
Bogopona. 6. HTerpansl ABUXeHNs 1 ycnosusa cummeTpun. (VIHTerpanbl ABUXEHUS N 3aKOHbI
COXpaHeHus1, CBA3aHHble C 0QHOPOOHOCTbIO NPoCcTpaHcTea. [posBneHne N30TPONHOCTY
npocTpaHcTBa.)

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATEeNIbHOMN
pabortbl

N Paspen

JducumnnvHbl Cemectp

Tema 1. OcHoBbI

KBAHTOBOW TEOPWMN.

OCHOBbI KBAHTOBOIA

1 [Mexanuk.
"IN306paxxeHre KBaHTOBO

MEXaHW4yeCcKnX BENNYmH

onepaTopamum.

15 CaMOCTOATENbHAS

7 1-8 |peweHune 3amad paboTa

Tema 2. IameHeHne BO
BPEMEHWN MEXaHNYeCKmMX
BENNYUH. Teopus
‘|laBMXeEHNs
MVKpOYacTuL, B nosne
NnoTeHUManbHbIX CU.

Tema 3. lNpoxoxaeHne
MUKpOYacTuL Yepes
noTeHumanbHble
H6apbepbl.
KBaHTOMexaHuyeckas
3 [Teopws BO3MYLLEHWIA.
‘INpaBuna otbopa.
CobCTBEHHbIN,
MexaHM4yeckuin n
MarHUTHbIA MOMEHTbI
anekTpoHa. AHcambnm
KBAHTOBbIX YaCTULL.

CaMOCTOATENbHAS

7 9-16 |peweHuve 3a0a4 15 pabota

CaMOCTOATENbHAS

8 1-8 |peweHuve 3apav 5 pabora
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB

Tema 4. KBaHTOBas

MexaHuka

MHOIO3NEKTPOHHbIX

aTomoB. KBaHToBas

MexaHukKa Monekyn. caMocCToATeNbHas
4. CBSI3b 33KOHOB y 8 9-16 |pelweHune 3apay 5 pabora

COXpaHeHus ¢

cummeTpuen

npocCTpaHcTBa n

BPEMEHW.

NToro 40

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Ha nekumsix n NpakTUYecKux 3aHSTUSX NPU N3y4eHnr Kypca UCnonb3yeTcs MpoeKLMoHHas
BUOEOTEXHMKA U NHbIe TEXHNYECKNe cpeacTea obydeHus. [1oaToMy 3aHSATUS XenaTefbHO NPOBOAUTb
B 000pYOOBaHHbIX ayaUTOPUSIX.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBbI KBaHTOBOWM Teopumn. OCHOBbI KBaHTOBOW MeXaHUKMW. VI306pa)KeHV|e KBaAHTOBO
MeXaHn4yeCkux BeJsimvdnH oneparopamu.

camocTosiTenbHas paboTa , NpyMepHbIe BOMPOCHI:
PeweHwne tunosbix 3aaay. CocTtaBneHne KOHCNEKTOB.

Tema 2. U3MeHeHue BO BpeMeHNn MexaHn4eCkux BeJINndmH. Teopml ABNXEeHUsa MuKpo4dyacTul, B
noJsie noTeHUunasiibHbIX CUJI.

CaMOCTOATENbHAA pa60Ta , NPUMEpPHbIE BOMPOCHI:
PeweHne tnnosbix 3aga4y. CoctaBneHne KOHCMNEKTOB.

Tema 3. NMpoxoxaeHne MUKpoYacTUL, Yepes noteHumanbHble 6apbepbl. KBaHTOMexaHU4eckasi
Teopus BO3MyLLL,eHUI. MpaBuna ot6opa. Co6CTBEHHbIN, MEXaHMYECKUIA U MarHUTHbI MOMEHTbI
3aneKTpoHa. AHCaMbnu KBaHTOBbIX YaCTuUL,.

camocTosiTenbHas paboTa , NprMepHbIe BOMPOCHI:
PeweHwne tunosbix 3aaay. CoctaBneHne KOHCNEKTOB.

Tema 4. KBaHTOBasi MeXaHMKa MHOrO03J1IeKTPOHHbIX aTOMOB. KBaHTOBasi MexaHMKa MOneKyn.
CBsi3b 3aKOHOB CoxXpaHeHus C CMMMETpMEﬁ npocTpaHCTBa N BpeMeHW.

camocTosTenbHas pabota , NPUMEPHbLIE BONPOCHI:
PeweHune Tnnoebix 3agady. CocTaBneHne KOHCMEKTOB.
NTorosasi cpopma KoHTpONs

3a4eT 1 9K3aMeH (B 7 cemecTpe)

Urorosasi cpopma KoHTpons

3a4eT 1 9K3aMeH (B 8 cemecTpe)

[MpnmMepHbIe BONPOCHI K :

OK3aMeHauUMOHHbIE BOMPOCH! MO KBAHTOBOW MEXaHuKe

1. NpenmeT n MmeTon KBAHTOBOM MexaHUKN. ddpdpekT KomnToHa.

2. YpaBHeHne HenpepbIBHOCTU B KBAHTOBOW MexaHuKe (4ns nioTHOCTM NOToKa BEPOSATHOCTW)
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3. CooTHowWeHNe HeonpeneneHHocTe [ein3eHbepra.
4. SKcnepuMeHTanbHble OCHOBbI KBAHTOBOM MEXaHWUKW.
5. MNprvHUMN NPUYNHHOCTY B KBAHTOBOW MEXaHUKE.

6. PeweHune ypaBHeHns WpeanHrepa ons paavanbHOW BONHOBOW OYHKLMUKN B KYJIOHOBCKOM None
(aTom BOgOpPOLA).

7. OCHOBbI KBAHTOBOW TEOPUMN CBETA 3aKOHbI COXPaHEHNS.

8. N30bpaxkeHne onanyeckmx BENNYUH B KBAHTOBOW MEXaHWNKE NINHENHBIMU CaMOCOMNPSXEHHbIMU
oneparopamu.

9. VIHTerpanbl ABUXEHNS B KBAHTOBOW MexaHuke (onpegneneHve, CBOMNCTBA U NPUMEpbI).
10. BonHoBasa doyHKUMSA, €€ (OU3NYECKUIA CMbIC 1 CBOWCTBA.
11. CBOWCTBA NNHENHBIX CAMOCOMPSAXEHHbIX ONEepaTopoB.

12. YpaBHeHue WpenunHrepa ong nMHEHOro rapMoHMYeCKOro ocumnnnsatTopa (ero aanucb 1 cnocob
peweHns). Onepatopbl POXAEHUS N YHUYTOXEHUS.

13. CBoWicTBa CpefHMX 3HAYEHUA (PUINYECKNX BENUNYMH.
14. NpuHUMN cooTBeTCTBMSA. [1PUHLMN TOXAECTBEHHOCTM YacTuu,.

15. HyneBaﬂ SHEPrna n BO36y)K,EI,eHHbIe aHepreTn4eckmne CoOCToAaHunA NVHENHOro rapMoHmn4ecKoro
ocumnnAaTopa

16. OnbiTol PpaHka n Nepua. SkcnepnMeHTanbHble OCHOBbI KBAHTOBOW MEXaHWUKMN.

17. CoBCTBEHHbIE 3HAYEHNS U COBCTBEHHbIE (OYHKLIMN NMUHENHBIX CAMOCOMPSXEHHbIX ONepaTopoB
(onpepeneHusi, TeoOpeMbl, CBONCTBA, NPUMEPDI).

18. VlccnepoBaHve acMMNTOTUYECKOro NoBeAeHUS paanasiibHON BONTHOBOW QOYHKLIMN (2TOM
BOLOPOAA) Ha Manbix 1 6ONbWNX paccTosiHMAX. KBaHTOBOE ABMXEHME YacTULbl B NONE LEeHTPabHbIX
cun.

19. CobCTBEHHbIE PYHKLNM 1 COOCTBEHHbIE 3HAYEHUS oneparopa aHeprun onsd NUHENHOro
rapMoHN4YeCcKoro ocumnnatopa.

20. OnbiTbl WTepHa-lepnaxa.

21. BonHoBow naket ne bpowns.

22. [InnHa BonHbl oe bponns.

23. Yrnosoe v pagnanbHoe pacnpeneneHme anekTpoHHoro obnaka B aTome Bogopoaa.

24. Mepwuoamnyeckas cuctema anementoB .M. MeHneneesa. 3anonHeHne aneKTPOHHbIX 060104eK B
aTomax. PeHTreHoBCKkue cnekTpbl.

25. dneMeHTapHas KBaHTOBas Teopus B3aMMOOENCTBUSA CBETA C BELWECTBOM.
26. BonHoBble OYHKUUN N SHEPreTUYECKNiA CeKTP NMMHENHOro rapMOHNYECKOro OCLMINATopa.

27. PacwenneHue cnekTpanbHbIX TMHUA B MArHUTHOM none. 3ddekT 3eemaHa. AHOManbHbI
adpgpekT 3eemaHa.

28. BonHbl ne bponns, goazoBas CKOPOCTb, rpynnoBas CKOPOCTb.
29. Teopema OpTOroHaNbHOCTN COOCTBEHHbIX PYHKLIMIA NMHENHbBIX CAMOCOMPSXEHHbBIX ONepaTopoB.

30. BonHoBble GOyHKUUN 1 SHEPreTUYeCKNin CekTp aNeKTpoHa B atoMe Bogopoaa (M3 peweHus
ypaBHeHus LpenuHrepa).

31. OnvnHa sBonHbl ge bpownns.

32. Obwas hopmyna BEPOATHOCTM OTAENBHOrO U3MEPEHNS.

33. KeaHTOBas Teopust Monekynbl BOAOPOAA (BO3HUKHOBEHMS CUM NMPUTSAXEHNS).

34. IndopakumoHHble cBoMcTBa MmkpodacTmu. OnbiThl [asuccoHa n Ixepmepa.

35. Ycnosume 0gHOBPEMEHHOW N3MEPUMOCTU OU3NYECKNX BENNHNH.

36. KBaHTOBas Teopmsa konebarenbHO-BpalaTenbHOro CnekTpa AByXaTOMHON MONEKYbI.
37. OndopakumoHHble onbiTbl TapTakosckoro, WrepHa n 3ctepmanHa, laya.

38. Onepatop nMnynbca u ero ceoicTea. CpeaHne 3Ha4YeHNs PYHKLUMIA KOOPAMHAT 1 MMNYNbCOB
yacTumu.

39. MpunbnunxeHHas KONMYECTBEHHAS TEOPUS aToMa renus.
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40. dusnyecknin cmbicn BosH ae bpoins.

41. Onepartop MexaHM4yeckoro opbuTanbHOro MOMeHTa (MOMeHTa UMNynbca) U ero CBOMCTBA.
42. KayeCTBEHHOE KBAHTBO-MEXAHNYECKOE OnMcaHne atoMa renus.

43. OnpepgeneHne cpeHnxX 3Ha4YeHNn OYHKLNIA KOOPAMHAT U UMMNY/IbCOB YacTuLL.

44. KBaHTOBOE [BWXEHWE 4acTuLbl B KYTOHOBCKOM rone.

45. BepoaTHOCTU NnepexonoB No4 BAUSHUEM NEPUOANYECKN OEACTBYIOWNX BOSMYLLEHUIA.

46. CooTHoOwWweHne HeonpeneneHHocTn elideHbepra. Prn3nyYecknii CMbICT COOTHOLLEHWI
HeonpegneneHHocTel I"elizeHbepra.

47.YrnoBoe v pagnanbHoe pacnpeneneHme anekTpoHHoro obnaka B aToMe BoA0poAa.
48. MNpunbnnxeHHas KONNYECTBEHHAS TeOpUs aToma renms.

49. VIHTerpanbl ABUXEHNS B KBAHTOBOW MEXaHUKE.

50. NpoxoxaeHre YacTuL Yepes noTeHumanbHblii 6apbep. TyHHENbHbIA 3¢dekT.

51. Knaccndpmkaums cocTosHUN aneKTPOHOB B aTOME.

52. TpuHUMN cynepno3numm COCTOSHWUIA.

53. AHoManbHbI adpdpekT 3eemaHa. PacuenneHne cnekTpanbHbiX NMHWUIA B cnabom MarHUTHOM
none.

54. ObmeHHas aHeprus. OBMeHHbIe MPOLLECChHI B 9NEKTPOHHOW CUCTEME.
55. XonogHas ammnccusa anekTpoHOB U3 MeTanna (Ha OCHOBE TYHHeNbHOro agodpexTa).
56. BeposTHOCTb uMnynbca MUKpoYacTuLbl.

57. HopmanbHbiin adpdpekT 3eemaHna. PaclwenneHne cnektpanbHbIX TMHUA B CUIIbHOM MarHUTHOM
none.

58. CpenHue 3HaveHnst PyHKUMIA 1 UMMNYNbCOB YacTuL, (onpeneneHns n cneacrsems).
59. CeoiicTBa oneparopa MeXaHN4eCKOro MOMEHTA.
60. MNMpaswuna otb6opa ansa I O.

61. Knaccudmkaumnsa coCTosHMIA 3NeKTPOHOB B aTOME (C Y4eTOM 4-X KBAHTOBbIX YACEN U C Y4ETOM
MOMHOr0 MEXaHN4YeCcKoro MOMEHTa).

62. KBaHTOBO-MexaHM4yeckasi Teopusi BO3MYyLLEHWA (NOCTaHOBKA 3a4a4ln).

63. BbiBO4 ypaBHEHMS 018 NPOU3BOAHON NO BPpEMEHW onepaTtopa. HTerpansl OBUXEHUS B
KBaAHTOBOW MexaHuKe.

64. YpaBHeHNs OBUXEHWS B KBAHTOBOW MeXaHuKe, ypaBHeHUS dpeHdecTa.

65. Onepartop NOAHOro MEXaHNYECKOro MOMEHTA 1 ero CBOMCTBA.

66. Teopnsi BO3MYLEHUI B HEBLIPOXAEHHOM CMeKTpe.

67. Teopusi BO3MYLLEHUI ONS BbIPOXAEHHOrO CnekTpa.

68. OnuncaHne CNMHOBbLIX COCTOSIHUIA C MOMOLLbIO CMTMHOBbBIX BOMTHOBbLIX (PYHKLWIA.

69. CobCcTBEHHbIE QYHKLMM U CODCTBEHHbIE 3HAYEHUsl onepaTopa MexaHN4eckoro MOMeHTa.
70. Onepatop NOAHOM aHeprun - FaMunbTOHUAH.

71. Teopus 3aBUCALWMNX OT BPEMEHN BO3MYLLEHUN.

72. MexmonekynsapHble BaH-nep-BaanbcoBble cuibl (C TOYKM 3peHUS KBAHTOBOW MEXAHWKN).
73. BbiBon obuwero ypasHeHus WpennHrepa.

74. BepoAaTHOCTM NepexonoBs noa OeiNCTBUEM BO3MYLLEHWUIA, 3aBUCSLLNX OT BPEMEHMW.

75. KBaHTOBas Teopwus KOﬂeﬁaTeﬂbHO-BanJ,aTeJ'IbHOI'O dHEepPreTn4Heckoro cnekTpa OBYyXaTOMHON
Monekynbl.

76. OnpegeneHne cpegHUX 3Ha4eHnn yHKUNA KOOPANHAT 1 UMMNYNbCOB YaCTuL.

77. CNHOBbIE BONHOBbIE (DYHKLNN.

78. KBaHTOBas MexaHnka MHOro3nekTPOHHbIX aTtoMoB. KayecTBeHHas Teopus atoma renms.
79. CoBCTBEHHbI CMNHOBbLIN MEXAHUYECKMNIA 1 MArHUTHbIA MOMEHTbI 9N1EKTPOHA.

80. BonHoBown naket oe bpownng, pasosas n rpynnosas CKOPOCTb.

81. MpunbnunxeHHas KONMYECTBEHHAS TEOPUS atoMa refns.
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82. dunocogockme BblBOAbI U3 KBAHTOBOW MEXaHWUKW. [ paHuLbl TPUMEHUMOCTU 1 3aTPyAHEHNS
KBAHTOBOW MexaHuKK. MNpuHLMN NPUYNHHOCTM B KBAHTOBOIN MEXaHMKE.

83. PasnunyHble cnnHOBbIE COCTOSIHMSA 3NEKTPOHOB B aTOME renvs: opTo-rennin u napa-renvn.
84. BonHoBble doyHKUMKM 1 aHepreTudeckuii cnektp JIMO.

85. ekt KomntoHa. KOMNTOHOBCKAS AfMHA BOMHbI 9NEKTPOHA.

86. 3akoHbl COXpaHeHWs B KBAHTOBOW MexaHuke. VIHTerpanbl ABUXEHUS.

87. CBolicTBa CMMMETPUM NPOCTPaAHCTBA 1 BPEMEHW B KBAHTOBOW MEXaHMKE C 3aKOHaMM
coxpaHeHust (04HOPOLHOCTb U M30TPOMHOCTb MPOCTPAHCTBA, OAHOPOAHOCTL Y U30TPOMHOCTb
BpemeHu, npeobpazoBaHne MHBEPCUn).

88. BonHoBoi nakeT ge bponns, rpynnosas CKOPOCTb.
89. AHcambnn KBaHTOBbIX YacTuL. MpMHUMM TOXOECTBEHHOCTM YacTull,.
90. XonoaHas aMmccusa anekTpoHOB N3 MeTanna.

MpakTnyeckne 3aHATUS NO KBAHTOBOW MEXaHWKe, X coaepXaHune n obbem B yacax.
Tema 1: OkcnepuMeHTanbHble OCHOBbI KBAHTOBON MEXAHUKM.

CopnepxaHue: KopnyckynspHble cBoncTBa ceeta. BonHoBble cBoicTBa Yactuu. COOTHOWEHNS
HeonpeneneHHocTen ["eliseHbepra.

Ncnonb3yemble MmeToamyeckue nocobusi: Metonmueckas paspaboTka no KBAHTOBOW MEXaAHWKE:
"KopnyckynsipHble cBONCTBa cBeTa. BonHoBble cBOMCTBA MUKpoyacTuy,. COOTHOWEHMUSA
HeonpeneneHHocTe eliseHbepra”

CamocrtosiTenbHas paborta: 1.8,11,12. 2.1,7,9. 3.4,6,16
KonnyecTtBo 4acos: 6

Tema 2: MaTematuyeckuin annapat KBAHTOBOW MEXaHUKMN.
CopepxaHuel: Onepatopsbl. BoluncneHne koMmyTaTopos.

Ncnonb3yemble MmeToamyeckue nocobus: Metoamueckas paspaboTka no KBaHTOBOW MEXaHUKE K
pasnenam: "KBaHTOBO-MexaHU4eckre oneparopbl U UX CBOMCTBA".

CamocTositenbHas pabora: 4.3,6,9,10,11,13,15,17,19,21,22,25
Konnyectso yacos: 4

CopepxaHue 2: JInHelnHble, CaMOCOMNPSAXEHHble onepaTopbl.
CamocTosiTenbHas paborta: 4.31(2),32,33(6, r),38(a, o)

KonnyecTtBo 4acos: 4

CopnepxaHue 3: CobcTBEHHbIE GOYHKLMM M CODCTBEHHbIE 3HAYEHUSI.

Mcnonb3dyemblie MeToguyeckme nocobus: Metoguyeckas paspaboTka no KBAHTOBOW MEXaHUKE K
pasgenam: "CobcTBeHHble OYHKUMUN 1 COBCTBEHHbIE 3HAYeHns".

CamocTosiTenbHas paborta: 42(a, 6),39. 5.1(8),2(6), 3(a, B),4(0)

KonunyectBo yacos: 4

ConepxaHue 4: CpefHne 3Ha4eHUs oM3n4ecknx BeM4mH. BeposiTHOCTb pesynbTata n3aMepeHusl.
Mcnonb3yemble meToauyeckmne nocobusi: CpegHue 3Ha4eHnst onM3nyYeckux BenmymH. BeposiTHocTb
pesynbtara namepeHus".

CamocTtositenbHas paborta: 5.5(3,4),6(1)

KonnyecTtBo yacos: 4

ConepxaHue 5: InchdepeHumnpoBaHne onepaTtopoB No BPEMEHN U 3aKOHbI COXPaHEHWS.

Mcnonb3yeMmble MeToanyeckme nocobusi: Metoauyeckas paspaboTka no KBAHTOBOW MEXaHUKe K
pasgenam: "I3aMeHeHne BO BpEMEHU KBAHTOBbIX COCTOSIHUA U MEXaHUYECKNX BENUYUH. [110THOCTb
TOKa BEpoATHOCTU".

CamocrtosiTenbHas pabora: 5.22,36(6), 20(s),30. 6.1,2,6,9(6, r),12
KonunyectBo 4yacos: 2

Tema 3: KoHTponbHas paboTta

ConepxaHue: KoHTponbHas pabota

KonnyecTBo yacos: 2
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Tema 4: OgHOMEpHbIE KBAHTOBO-MEXaHN4Yeckne 3anadun.
Copepxaxve 1: CtaumoHapHoe ypasHeHue LpeanHrepa. MNoTHOCTL BEPOSITHOCTH.

Mcnonb3ayeMmble MeToanyeckme nocobusi: Metoauyeckas paspaboTtka no KBAHTOBOW MExaHuKe K
pasgeny: "YpasHeHue WpeanHrepa, n npMMeHeHe KBAHTOBOW MEXAHUKM K PELUEHWNIO MPOCTEMILNX
3apay".

CamocrtositenbHas pabora: 7.1,5,7,8,10,13,21,22
KonnyecTtBo 4acos: 2
CopepxaHue 2: [1BuXeHue B LeHTPanbHO-CUMMETPUYHOM MOone.

Mcnonb3dyemblie MeToouyeckme nocobus: Metoguyeckas paspaboTka no KBAHTOBOW MEXaHUKE K
pasgeny: "YpasHeHue lpeanHrepa n npuMeHeHne KBaHTOBOM MEXAHWNKMN K PELEHNIO MPOCTENWNX
3apavy".

CamocTosaTenbHas pabora: 7.36,37
KonuyectBo yacos: 2
Tema 5: Teopusi BO3MYLLEHWIA 1 €€ NMPUNOXEHUSI.

Copepxarue: Teopus Bo3MylweHnin. CTaumoHapHas Teopmsi BO3MYLLEHWUIA B OTCYTCTBUE U NpK
HaNN4YMM BbIPOXOEHMS.

CamocTosiTenbHas paborta: 7.40,41,45

KonnyecTBo yacos: 2

Tema 6: CnunH anekTpoHa

CognepxaHue: OnbiT WtepHa-Iepnaxa. CnuH. CnnHoBbI onepatop. Matpuubl Maynu.

Mcnonb3ayemble MeToanyeckme nocobusi: Metoauyeckas paspaboTka no KBAHTOBOW MEXaHUKe K
pasaeny: "CnvH n MarHUTHble CBOCTBA aTOMOB. CMCTEMbI N3 O4MHAKOBbIX YacTuu".

CamocTosiTenbHas pabora: 8.1(6,e,x). 3.10,13,34,37, 38,39,40.
8.17,19,21,25,28,31,43,48,52,56,58,65.

KonnyecTtBo yacos: 4

7.1. OcHOBHas nuTeparypa:

1. TeopeTtnyeckas mexaHvka: YuebHuk / B.J1. UbiBunbckuii. - 4-e naa., nepepab. n gon. - M.: KYPC:
HNL MH®PA-M, 2014. - 368 c.: 60x90 1/16. (nepennet) ISBN 978-5-905554-48-3, 700 ak3.

http://znanium.com/catalog.php?bookinfo=443436

2. Hukepos, B. A. ®usunka onga By3os: MexaHvka n MonekynsapHas ousnka [OneKTPOHHbIR pecypc:
YyebHuk / B. A. Hukepos. - M. : apatenbcko-Toproeas kopnopauums 'Hawkos n K-', 2012. - 136 c. -
ISBN 978-5-394-00691-3.

http://znanium.com/catalog.php?bookinfo=415061

7.2. JlononHuTenbHasa nuteparypa:

1. BopuncéHok, C.B. KBaHTOBas ctatuctnyeckas MmexaHvka [QnekTpoHHbIin pecypc]: y4ebHoe nocobue
/ C.B. bopucéHok, A.C. KoHapartbes. - 9nekTpoH. aaH. - Mocksa: duamarnut, 2011. - 136 c. -
Pexwum goctyna: https://e.lanbook.com/book/2672

7.3. UHTepHeT-pecypcCbl:
YyebHble maTepuansl -
http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki/elektronno-obrazovatelnye-resursy

YyebHble MaTepuansl -
http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki/elektronno-obrazovatelnye-resursy

Y4yebHo-mMeToOmnyeckne matepmansl kageapbl BO - http://kpfu.ru/docs/F452296309/M3_12.pdf
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YyebHo-MeToan4eckme matepuansl kagenpbl BO - http:/kpfu.ru/docs/F1186022571/M1_12.pdf
YyebHo-MeToan4eckme matepuansl kagenpbl BO - http:/kpfu.ru/docs/F374081879/M2_12.pdf

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "KBaHTOBas MexaHuka" npennonaraeT Ucrnonb3oBaHue cnemyowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOIO NPOEKTOPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAeriChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNieHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHmns BCex
KopriopaTtusHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pPYA0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT npon3BeneHns KPpYnHERLNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylwmnx By30B CTPaHbl, BbICOKOKBANNPULIMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. doHp 6ubnnotekn COoOPMmMPOBaH C y4ETOM BCEX
N3MEeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNHOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AuccepTauun, aHUMKIONeann, CNoBapu N CIPaBOYHUKN,
3aKoHo4aTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue N3naHnsa n n3naHms,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX roOCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTeENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmMarbHOMy KONMMYECTBY NMPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX N CMEXHbIX NPaB.

Onsa obecnevenns amcumnnmHbl "KBaHToBas MexaHmka" ons npoBeneHns NEKUNOHHbBIX U
NPakTUYECKUX 3aHATMIN HE0OX0AMMO cneaytolwee 060pynOBaHNE: NMPOEKTOP C 9KPaAHOM, NMPUHTEP 1
KOnupoBasbHbIA annapar 4nsa pacnedyatky 3afaHuim, KOMMNbIOTEPHbINA KNacC COBPEMEHHbIX
nepcoHasnbHbIX KOMMNbIOTEPOB.

ns npoBeaeHns NEKLUNOHHBIX 3aHATUIA HEOOXO0AUM yHeOHbI KNnacc, OCHALEHHbI MyNbTUMEANIAHOW
TeXHUKON. XenaTtenbHblA KONMYECTBEHHbIA COCTaB HA MPaKTUYECKOM 3aHATUM He OOMXKEH
npesblwarb 10 Yyenosex.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO n y4ebHbiM nnaHoM no
HanpaeneHuto 44.03.05 "Menarormyeckoe obpasoBaHme (C AByMS MPOOUIAMM NOArOTOBKM)" 1
npocpomnio NoaroToBkn duamnka n nHpopmaTmka .
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