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Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes

Mporpammy aoncuunnuHbl paspaboTan(a)(u) npodeccop, a.H. (npodeccop) Koyenaes b.W. Kacdhenpa
TeopeTtuyeckon gomankn OTaenenne comsnkn , Boris.Kochelaev@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llensmm ocBOEHNS OUCLUMMNINHDI "TeopeTVI‘-IeCKaSI pu3mka: kBaHTOBas Teopvm" ABNAKOTCA N3y4eHune
pn3nyecknx oCHOB 1 MaTemaTn4yeckoro annapara KBaHTOBOW Teopun HepenATUMBMCTCKOro 1
KBa3npenAaTnBnUCTCKOro ABmM>XeHuns 4actuubl BO BHEWHEM MNoNe, TeOpnn KBaHTOBbIX NMepexonos, OCHOB
Teopun atomMa 1 XUMUYECKOW CBA3N, OCHOB KBAHTOBOW ANeKTpoAnHaMnKn

2. MecTO AMCUMNNHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpamMmmbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[NaHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.24 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtesnbHol nporpammbl 03.05.01 ACTPpOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 6 ceMecTp.

OucumnnuHa BxoamT B 6a30Byt0 YacTb NpodoeccrnoHanbHoro uvkna (b.3). [na ocBoeHus
OMNCLUNANHBI HEOOXOAUMbI 3HAHUS OUCLUMNANH: MAaTEMATMYECKUIA aHann3, andpdepeHumnanbHble
ypaBHEHUS, Teopusl BEPOSATHOCTEN, KNnaccmnyeckas MexaHuka, anektpognHamuka. OcsoeHve
OMCLMNANHBI ByoeT cnocobCTBOBATL YCMEWHON NPOheCCnoHanbHOM AESTENBHOCTA, NO3BOMNT B
LanbHeWWweM n3yyatb Kypcbl 06WeHay4HOro 1 NpogeccMoHanbHOroO LIMKI0B OCHOBHOM
obpazoBaTesibHON NporpaMMbl MarncTpaTypsbl

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTare 0CBOEHUS AUCLUMIIMHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (DOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
K-1

86meKyanyprle CMoCcOBHOCTb NPeAcTaBNATb COBPEMEHHYIO KAPTMHY MUpa Ha
KOMNETEHLIN) OCHOBE LIe/IOCTHOW CUCTEMbI €CTECTBEHHO-HAYYHbIX 3HAHWUI
MK-1 CNOCOOHOCTb OPMEHTNPOBATLCS B HA30BbIX aCTPOHOMUYECKNX U
(npodhbeccmoHanbHble OU3MKO- MaTEMATUYECKUX TEOPUSAX N NMPUMEHSATL UX B HAYYHbIX
KOMMNeTeHunm) nccnepnoBaHnsXx
nK-7 BnageHne Metogamm acTpOHOMUYECKOro, ousny4eckoro n

mMareMaTn4eckoro uccnenos
(NPOchecCMoHanbHbIe atemaTn4eckoro NCCNefoBaHns npy aHannse rnobanbHbIX

Npobnem Ha ocHOBE rNyboKMX 3HAHWIA OyHOAMEHTasbHbIX
KOMMeTeHuunn)

on3MKO-MaTEMATUYECKUX ONCUUMIUH
MK-9 o o

n HOCTb K MIHTEHCMBHOM Hay4HO-U BaTENbCKOM U

(oopeccuosanssie oo Aemamaroot o
KOMMeTeHuunn) y

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBbl KBAHTOBO-MEXaHNYeCKOro onucaHnsa CoOCToSHUN PU3NYECKNX CUCTEM N MaTeEMaTMYeCcKoro
annapara KBaHTOBOW Teopum

2. DONTXEH yMeTb:
doopMynnpoBaTth U 00Ka3blBaTb OCHOBHbIE Pe3ynbTaTbl KBAHTOBOW Teopumn

3. DONXEH BnaneThb:
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Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes

HaBblKaMWn peLwweHnsa NPOCTENWNX 3a4ay 0 HaX0XOEeHUN SHEPreTUYeCcKoro cnekTpa v BoHOBbIX
PYHKUMIA KBAHTOBbIX CUCTEM U BblYUCIEHNS BEPOATHOCTEN UX NepexonoB B APpyrne COCTOSAHUS nog,
BNUSAHNEM BO3MYLLEHNIA

4. nonXeH OEeMOHCTPUPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
K QanbHenweMy oby4eHunto

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBI: 9K3aMeH B 6 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmsaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHe/ MOAYNIO
TemaTuyeckun nnaH ANCUMUMNINHBI/MOAYNSA

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pa3nen UX TPYO0EeMKOCTb
N OucumnnuHbl/ CemecTp clgz':g?:au (B yacax) TeK‘{(':)"':TT)ﬁ;pr'
Monyns MNpaktu-|Ma6opa-
neKLIMI/I yeckue | TOpHble
3aHATUSA pa60Tb|
lMncbMeHHoe
1 Tema 1. OCHOBHbIE MNOHATUS 6 1-0 6 6 o |BomawHee
" [KBAHTOBOW Teopuun 3agaHue
lMncbMeHHoe
o JomallHee
2. |Tema 2. Teopusa npencraBneHun. 6 3 3 3 0 3ananmne
3 Tema 3. KoHTponbHas pabota €1 no 6 4 0 > 0
Temam 1-2
[MncbMeHHoe
4 Tema 4. OBonOUNSA KBAHTOBbIX 6 4.5 6 4 o |RomawHee
" |coCTOSIHWIA BO BpEMEHU 3afaHuve
[MncbMeHHoEe
) JomaluHee
5. |Tema 5. OgHOMepHOE ABNXEHNE 6 6-7 6 6 0 sananme
lMncbMeHHoe
6 Tema 6. [1BnXeHue B 6 8 3 3 o |RomawHee
" |UeHTpaNbHO-CMMMETPMYECKOM None 3afaHue
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Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nexuuu| yeckue | TOpHbIe
3aHATUA pa60Tb|
lMncbMeHHoEe
- i JomalHee
7. [Tema 7. Teopus BO3MyLLEHNIA 6 9-10 6 6 0 3anaHme
lMncbmeHHoe
nomalHee
8. Tema 8. Teopus paccesHns 6 11 3 3 0 sanaHme
Tema 9. KoHTponbHas pabota €2 no
9. TeMam 4-8 6 11 0 2 0
[McbMeHHoe
o JomalwHee
10.[Tema 10. BapnaunoHHbin meToq 6 12 3 3 0 3anaHne
lMncbMeHHoEe
Tema 11. KBasuknaccmnyeckoe JomallHee
1. npnbnmxeHne 6 13 3 3 0 3anaHue
[MncbmeHHoEe
JomalwHee
12.|Tema 12. MHOro4yacTu4Hble CUCTEMDI 6 14 3 3 0 3anaHne
lMncbMeHHoe
Tema 13. MHOroanekTpoHHbIE aTOMbI JomalluHee
13. N MONEKynbl 6 15 3 3 0 3apaHue
MncbmeHHoe
Tema 14. OCHOBbI KBAHTOBOW JomMallHee
14. 9NeKTpoaMHaAMUKMN 6 16 3 3 0 3ajaHne
[MncbmMeHHoe
Tema 15. OCcHOBbI PENATUBUCTCKON nomatHee
15. MEXaHUKMW. 6 17-18 6 2 0 3apaHue
Tema 16. KoHTponbHas pabota €3
16. no remam 10-15 6 18 0 2 0
Tema . Torosas popma KOHTpoOns 6 0 0 0 Okaamer
Wtoro 54 54 0

4.2 CopepxaHue AUCLUMNIMNHbI
Tema 1. OCHOBHbIE NOHATUS KBAHTOBOW TeOpUUn
JNeKuMoHHoe 3aHsiTne (6 4yaca(os)):
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Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes

Lyannam sBneHnin MMKpoMmpa: AUCKPETHbIE CBOMCTBA BOJIH, BONTHOBbIE CBOMCTBA YacTul,.
MprHUMNbI HeonpeaeneHHoCTH 1 cynepno3numn. MNpocTtpaHcTeo Mnbbepta. Onepartopbl
HabntogaeMblix OU3NYECKUX BENNYMH 1 UX cBoCcTBA. COBCTBEHHbBIE PYHKLMKN U CODCTBEHHbIE
3Ha4yeHust onepaTopoB. JNUCKPETHbI U HENPepPbIBHbIN crnekTp. COBCTBEHHbIE PYHKLMUK
KOMMyTMpyowWwmx onepatopoB. COOTHOWeEHNe HeonpeaeneHHocTel [ain3eHbepra anst omanyeckmx
BENNYVH.

npakTnyeckoe 3aHsitne (6 4aca(os)):

Onepartop koopanHatel. Onepatop nmnynbca. Onepartop MammnbToHa. 3agayv No TeMe N3 KHUM
[1,2,3] n3 cnncka OCHOBHOW nuTepaTypbl (CM. n. 7.1)

Tema 2. Teopus npencraBneHUn.
JNeKuMoHHoe 3aHsiTne (3 4yaca(os)):

YHuTapHble Npeobpa3oBaHust BONMHOBbLIX OYHKLWIA 1 onepaTopoB. MaTtpuyHblii Metoa. Matpuua
MNOTHOCTW. YNCTble 1 CMELIaHHblE COCTOSIHUS.

npakrtnyeckoe 3aHsitne (3 4yaca(os)):

CaoictBa MaTpuubl NIOTHOCTM. 3adayun no Teme u3 KHUr [1,2,3] n3 cnmcka OCHOBHOWM nuTeparypbl
(cm.n. 7.1)

Tema 3. KoHTponbHas pabora €1 no temam 1-2
npaKkTudeckoe 3aHsitne (2 yaca(os)):

KoHTponbHas pabota no temam 1-2 (npumMepbl 3agad CM. B M. 6)
Tema 4. dBONOLUSA KBAHTOBbIX COCTOSIHUA BO BpEMEHU
JIeKLMOHHOe 3aHsitne (6 4aca(oB)):

YpasHeHuve WpennHrepa. NnoTHOCTb NOTOKA BEPOSATHOCTU U YPaBHEHNE HEMPEPLIBHOCTN.
Onepatop Npon3BOL4HON MO BPEMEHM OT AMHAMUYECKON NnepeMeHHon. [NpeacrtaBnexHme
an3eHbepra. CTaumoHapHble COCTOSIHUS. VIHTerpanbl ABMXEHUS Kak CNenCTBME CBOWCTB
CUMMETPUN KBAHTOBOW CUCTEMBI.

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

MpenctaBneHne B3anmomenictems. CBOMCTBA CTALMOHAPHbLIX COCTOSHMIA. 3aaaymn no TeMe U3 KHUr
[1,2,3] n3 crnncka OCHOBHOW nuTepaTypsbl (CM. . 7.1)

Tema 5. OpHOMepHOe ABUXEHUe
JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

[MprMepbl cBEOEHMS CTaUNOHAPHOro ypasHeHus LpeanHrepa ons TpexmMepHbIX CUCTEM K
0QHOMEpPHOI 3aaaye. Yactmua B 0oHOMEPHOM 6ECKOHEYHO ryboKOoI NOTEHUMANbHON SIME.
["apMOHWYecKnii OCUUNNATOP.

npakTnyeckoe 3aHsitne (6 4aca(os)):

MoTeHuManbHbln 6apbep, KOAPPULUNEHTLI MPOXOXAEHUS U OTPAXEHUS. TYHHENbHbIA 3QEKT.
3apgaym no teme m3 kHur [1,2,3] n3 cnmcka OCHOBHOW nutepaTtypsbl (CM. n. 7.1)

Tema 6. [1BUXEHUE B LLeHTPa/IbHO-CUMMETPUYECKOM rnone
JNeKLMoHHoe 3aHsiTne (3 yaca(os)):

Obuwas Teopusa nBnXeHuns B LLeHTPalibHO-CUMMEeTPUYEeCKOM none. MomeHT nMmnynbca, CcOOCTBEHHbIE
PyHKUMN 1 COOCTBEHHbIE 3HAYEHUS. ATOM BO4OpoOOa.

npakTudeckoe 3aHsitne (3 yaca(os)):

CnoxeHne MOMeHTOB. 3afaym no Teme u3s KHur [1,2,3] n3 cnmcka 0OCHOBHOW nutepatypsbl (CM. n. 7.1)
Tema 7. Teopus BO3MyLLLEHUN

JNeKunoHHoe 3aHsitne (6 4yaca(os)):

Teopus cTaumoHapHbIX BO3MYLLEHWUIA NS AUCKPETHOrO cnekTpa. BoamyweHus npy Hannymm
BblpoxaeHus. ddodoekT Wtapka ans atoma Bogopona. BoamyweHus, 3aBucsime ot BpEMEHM.
Mepexonbl CUCTEMbI B HOBbIE COCTOSIHUS NOL BINSHNEM BO3MYyLLEeHMS. [lepexonbl B COCTOSIHNSA C
HenpepblBHbIM CNeKTPOM. COOTHOLWEHNE HEONPEAENEHHOCTN A1 SHEPTUN N BPEMEHU.

npaktnyeckoe 3aHsitne (6 4aca(os)):

KETPOHHBH
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Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes

lMepuoamyeckune n BHe3arnHbie BO3MyLWEHUS. Teopns eCTeCTBEHHOW WNPUHbBI TMHMK. 3a4a4m no
Teme 13 KHur [1,2,3] 3 cnucka oCHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 8. Teopus paccesHus
JNeKLMoHHoe 3aHsiTne (3 4aca(oB)):

CeueHue paccesiHusi B bopHoBckoM npmbnuxeHnn. KynoHOBCKMIA 1 KOPOTKOAENCTBYOLWNIA
noTeHuunansl.

npakTnyeckoe 3aHsitne (3 4yaca(os)):

dopmyna Pesepopaa. 3agaym no reme ua KHur [1,2,3] n3 cnmcka 0OCHOBHOWM nuteparypsbl (CM. M.
7.1)

Tema 9. KoHTponbHas paborta €2 no remam 4-8

npaKkTudeckoe 3aHsitne (2 yaca(os)):

KoHTponbHas pabota no temam 4-8 (npumMepbl 3aaad CM. B M. 6)

Tema 10. BapmnaunoHHbIn meTon,

JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

CraumnoHapHoe ypasHeHue lpeanHrepa kak cnegctsvMe BapuMaunoHHOro npuHLumna.
npaktnyeckoe 3aHsitne (3 4yaca(os)):

Meton Putua. 3agaym no Teme n3 kHur [1,2,3] M3 cnmncka oCHOBHOM nuTepatypbl (CM. n. 7.1)
Tema 11. KBa3auknaccuueckoe npubnmxeHue

JNIeKLMoOHHoe 3aHsitue (3 yaca(os)):

[MpenenbHbI Nepexon OT KBAHTOBOW MexaHWKM K Knaccuyeckon. Keaauknaccmyeckasi BONHoBas
doyHKLMSA, rpaHnYHble ycnosusl. KsaHToBaHne bopa-3ommepdgenbaa.

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

KBaauknaccumyeckoe ABUXEHNE B LLEHTPaNbHO-CUMMETPUYHOM none 3afayun no reme ua KHur [1,2,3]
N3 crmcka OCHOBHOW nutepatypsbl (CM. n. 7.1)

Tema 12. MHOro4yacTnyHble CUCTEMbI
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

MprHLUMN TOXAECTBEHHOCTU YacTuLl. CMMMETPUYHbIE N aHTUCUMMETPUYHbBIE BOMTHOBbLIE (DYHKLINN.
B0o30HbI 1 hepmroHbl. BTopnyHoe kBaHTOBaHMeE.

npaktnyeckoe 3aHsitne (3 yaca(os)):

CsowicTBa onepaTopoB POXAEHNS N YHUYTOXEHUS. 3adaqm no Teme ua kHur [1,2,3] n3 cnucka
OCHOBHOW nuTepaTtypbl (CM. n. 7.1)

Tema 13. MHOroanekTpoHHble aTOMbl U MOJIEKY bl

NeKuMoHHoe 3aHsiTne (3 4aca(os)):

MeTton camocornacosaHHoro nong Xaptpu n Xaptpu-doka. Metog Tomaca-depmu. AToM renus.
CnekTpanbHble TepMbl. Tabnnua Menaeneesa. Agnabatumyeckoe npmbnuxenne. Monekyna
BOL4OpoOAa

npakrtnyeckoe 3aHsitne (3 4yaca(os)):

ATOM B 9N1eKTPMYECKOM none. 3ajayn no teme ua kHur [1,2,3] n3 cnmcka 0CHOBHOWM nuTepatypbl (CM.
n.7.1)

Tema 14. OcHOBbI KBaHTOBOM 3/1€KTPOAUHAMUKMU
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

PeweHns ypasHeHnin Makcsenna, HopMasbHble KOoOpAuHaThl, raMuibTOHMaH. KBaHToBaHuMe.
BaanmogencTtene anekTpoHOB U OOTOHOB. [lornoweHne n nany4eHme qoOTOHOB aToMaMmu,
COOTHOWEHUS SNHWTENHA.

npakTudeckoe 3aHsitne (3 yaca(os)):

IneKTpnyeckoe ounonbHoe nanyyeHve. 3agadm no teme s kHur [1,2,3] n3 cnmcka 0OCHOBHOM
nutepartypsbl (CM. n. 7.1)

Tema 15. OCHOBbI PensiTUBUCTCKON MEXaHUKMU.
JNIeKLMoHHoe 3aHsitne (6 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 677517 5AE
il YHH

Crtpanuua 7 us 15. — o

o



Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes

YpasHeHue KneiHa-Poka-opnoHa. CBobonHoe aBmxeHne 603oHa. YpaBHeHue [upaka.
CBoboaHoe aBuxeHne anekTpoHa. CnuH, NOMHbIA MOMEHT KONMYeCTBa ABMXEHWS. HerTpuHo.
YpaBHeHue Naynu, MarHMTHbIAi MOMEHT anekTpoHa. CnuH-opbrTanbHOEe B3aMMOOENCTBIE.

npakTnyeckoe 3aHsitne (2 4aca(os)):

ToHKas CTpyKTypa ypOBHEN atoma Bogopoaa. 3anaym no teme n3 kHur [1,2,3] 3 cnmucka oCHOBHOM
nuteparypsbl (CM. n. 7.1)

Tema 16. KoHTponbHas pabora €3 no temam 10-15
npakTnyeckoe 3aHsitne (2 4aca(os)):
KoHTponbHas pabota no temam 10-15 (MprMepbl 3a4a4 cM. B . 6)

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNSA)

Hene- Buapbl Tpyno- K?)JI-(I)TF;::)IJ::IISI
N Paspen Ce- | ns CamMoCTOsITe/IbHON eMKOCTb( o cTo-
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYyOEHTOB yacax) paGoTh
Tema 1. NOAroToBka gomalwHero 3agaHus
OcHoBHble Jomaiu-
1. [NOHATUS 6 1-2 8 |Hee
KBaAHTOBOW Teopuu 3ajaHuve
NoAroToBka gomalHero 3agaHus i
5 Tema 2. Teopus 6 3 4 ﬂ(e)glaw
“n TaBNEHUN.
peacrasne 3apaHuve
Tema 4.
osonoums nomaiu-
4. [kBaHTOBBIX 6 | 4.5 |MOAroTOBKA AOMALIHErO 3aAaHMS 8 |hee
COCTOSIHUI BO 3ajaHuve
BPEMEHU
Tema 5. Jomal-
NoAroToBK mawHer HUS
5. |OaoHomMepHoe 6 | p-7 |OArOTOBKA AOMAMIHETO 3ana 8 |Hee
OBUXeEHue 3apaHuve
Tema 6. fnoMall-
6 LBnxeHve B NOAroToBKa AoMalwHero 3agaHus 4 |hee
' LI,eHTpaJ'IbHO-CI/IMMETpIG/I‘-IE CK§M sananue
none
Tema 7. Teopus NoAroToBka gomalwHero 3agaHus Aomall-
7. BO3MYLICHMWI] 6 |9-10 8 |Hee
y 3apaHve
malw-
8 Tema 8. Teopus 6 11 [noAroToska nomalwHero sanaHus 4 ﬂgea
' AHNSA
pacce 3apaHuve
Tema 10. NoAroToBka gomalwHero 3agaHus Aomall-
10.|BapraumoHHbIv 6 12 4 |Hee
meTton 3apaHuve
Tema 11. Jomat-
NoAroToBK mawHer HUS
11.|KBasuknaccu4yeckge 6 13 |MOAroTOBKA floMAlIHETO 3aia 4 |Hee
npmbnuxeHne 3apaHve
Tema 12. nomaiu-
12.|MHoro4yacTnyHble | 6 14 |MOATOTOBKA AOMALIHETO 3anann 4 |Hee
CUCTEMbI 3apaHuve
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI
N Paspen Ce- ns camMoCTOoSATeNbHOWN eMKOCTb| 1o
ANCLUMMJINHDbI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paGoTh
Tema 13.
noomalu-
13 MHOroaneKkTpoHHbIE 6 15 rnoaroToBka OoMallHero 3agaHus 4 Hee
‘laToOMbl 1 MONeKynbl
y 3ajaHue
Tema 14. OcHoBbI noomalu-
14.|ksaHToBOM 6 16 rnoaroToBka OOMalWHero 3agaHus 4 Hee
9NeKTpoaHaAMUKN 3aJaHune
Tema 15. OcHoBbI gomaltu-
15.|penaTnencTckom 6 |17-1g|MOATOTOBKA NOMALIHETO 3afaRNA 8 |Hee
MEXaHUKN. 3ajaHue
NToro 72

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHuUs

NcnonbaytoTest cneaytowme coopMbl y4ebHol paboTbl: Nekummn, NpakTU4Yeckme 3aHsSTUsS B rpynnax,
camocTosTenbHas paboTta cTyneHTa (BbiNOMHEHNe AOMALIHUX 3a4aHniA), KOHCYNbTauuu.

6. OueHOYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMU
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. OCHOBHbIE MNOHATUSA KBAHTOBOW Teopun
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

KommyTatopbl onepatopos. 3agaym no teme s KHur [1,2,3] na cnmcka OCHOBHOW nnutepaTypsbl (CM. M.
7.1)

Tema 2. Teopus npencrasneHUn.
LoMalluHee 3afaHune , NpyMepHbIe BONPOCHI:

Martpuua nnoTHOCTW B 3HepreTnyeckom npeacrasneHnn. VimnynscHoe npeacraeneHune. 3agayv no
Teme 13 kHur [1,2,3] M3 cnncka oCHOBHOM nuTepartypsbl (CM. n. 7.1)

Tema 3. KoHTponbHas pabora €1 no temam 1-2

Tema 4. OBONOLUSA KBAHTOBbIX COCTOSIHUA BO BpeMeHU

LOoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Teopembl OpeHdecTa. 3agaynm no Teme ua kHur [1,2,3] U3 cnucka OCHOBHOM nuTepartypsbl (CM. n. 7.1)
Tema 5. OpHOMepHOEe ABUXEHUe

IoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

PewweHne 3agayv 0 NMHENHOM OCLUMNNATOPE MAaTPMYHbIM METOA0M. 3afayn rno Teme n3 KHur [1,2,3]
N3 cnmcka OCHOBHOM nutepartypsbl (CM. N. 7.1)

Tema 6. [1BUXeHUe B LLeHTPa/lbHO-CUMMETPUYECKOM none
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

MaTtpunyHoe npeacraBneHme onepaTopa MOMeEHTa nMnynbca. 3agadm no reme ms kHur [1,2,3] na
crnmcka OCHOBHOM nutepartypsbl (CM. n. 7.1)

Tema 7. Teopusi BO3MyLLLEHUN
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

AnmnabaTtunyeckue Bo3MmyleHns. 3anaym no teme n3 kHur [1,2,3] 3 cnucka oOCHOBHOI nuTepaTypbl
(cm.n. 7.1)

Tema 8. Teopusa paccesiHusA
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oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

dazoBas Teopus paccesaHus. 3agaym no reme n3 kKHur [1,2,3] 3 cnmcka oCHOBHOM nuTepatypbl (CM.
n.7.1)

Tema 9. KoHTponbHas pabota €2 no temam 4-8
Tema 10. BapmauuoHHbIX MeTOA,
JoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

MeTon NMHenHbIX KoMbHaumii. 3agadm no Teme U3 KHUr [1,2,3] N3 cnmcka OCHOBHOM NuTepatypbl
(cm.n. 7.1)

Tema 11. KBasuknaccuueckoe npubnmxeHve
JoMalwHee 3afaHune , NpuMepHble BONpPOCHI:

KBasuknaccumyeckoe NpoxoxaeHue Yyepes noteHumanbHblin 6apbep. 3agaym no reme ns kHur [1,2,3]
N3 crmcka OCHOBHOW nutepartypsbl (CM. . 7.1)

Tema 12. MHOroyacTuuyHble CUCTEMbI
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

Onepatopbl (hn3n4ecknx BENNYUH B NPeacTaBneHn BTOPUYHOIO KBAHTOBaHNS. 3af4a4ym no Teme 13
KHur [1,2,3] 3 cnucka ocHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 13. MHOrosanekTpoHHble aToOMbl U MONEKYJbl
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

BonoponononobHble ypoBHU aHeprun. 3aaayv no reme ua kHur [1,2,3] 13 cnmcka 0CHOBHO
nutepartypsbl (CM. n. 7.1)

Tema 14. OCHOBbI KBaHTOBOW 3NEKTPOANHAMUKWN
JoMallHee 3a4aHune , NpUMepPHbIe BOMPOCHI:

KannbpoBoyHas MHBapuaHTHOCTb. 3anaym nNo Teme n3 kKHur [1,2,3] U3 cnncka OCHOBHOW NuTeparypbl
(emM. n. 7.1)

Tema 15. OCHOBbI PenATUBUCTCKON MEXaHUKMU.
foMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

Anrebpa matpuy dupaka. 3agaym no teme us kHur [1,2,3] u3 cnmncka 0CHOBHOW NuTepaTtypbl (CM. M.
7.1)

Tema 16. KoHTponbHas pabota €3 no temam 10-15
UtoroBas cpopma KOHTpons
9K3aMeH (B 6 cemecTpe)

MpnmepHble BOMPOCHI K MTOrOBO POPME KOHTPONS
PernameHT 6annbHO-PENTUHIOBO CUCTEMDI:
KoHTponbHas pabota €1 - 15 6annos
KoHTponbHas pabota €2 - 20 6annos
KoHTponbHas pabota €3 - 15 6annos

Ok3ameH - 50 6annos

MpumMepHble 3a8a4un Ansg KOHTPONbHbLIX PaboT.

1. Bblyncnutb KoMmyTartop [pz,lz*2], roe |1z - onepaTtop npoekun MOMeHTa uMnynbca, u pz -
KOMMNOHEHTbI MMMyNbCa YacTuLbl B 0eKapTOBON CMCTEME KOOPAMHAT.

2. Haintn 3HaveHune doyHkumm F(x)=exp(ia*px)*(x-2)"2 npn x=1 (px - oneparop npoekunmn nMmnynbsca
Ha OCb X).

3. Harntu cpegHee 3Ha4yeHne KNHETUYECKOM SHEPrM 3N1EKTPOHA B aTOMe BOLOPO4A B OCHOBHOM
COCTOSIHUN.

4. Onepatop MamMmnbTOHa YacTuLbl CO cnMHOM S=1/2 paseH H=a*Sx+b*Sy, BonHoBas yHKLMS
yacTuubl paeHa (A; B). C kakoi BEpOATHOCTbIO YacTuLa HaXOAUTCS B OCHOBHOM COCTOSIHAN?
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5. Hantun pacnpeneneHne BepoaTHOCTEN A1 KOMNOHEHT UMMynbca YacTuubl, ecnv €€ BoNHOBas
doyHKUMna pasHa A*exp(-a*(x"2+y"2)-ib*z).

6. Hantn pacnpeneneHne BepoaTHOCTEN A1 KOMMOHEHT UMMynbca NMHEAHOrO rapMOHNYECKOro
ocumnngropa ¢ Macco m M 4HacToTOM W B OCHOBHOM COCTOSIHUN.

7. Hantu pacrnpeneneHne BeposTHOCTEN ONS KOMMOHEHT UMNyfbCca NIMHENHOro rapMoOHNYeCcKoro
ocumnngaTopa ¢ Maccom m 1 4aCToToOM W B NepBOM BO36y)K,U,eHHOM COCTOSAHUN.

8. Haltu sHepruio COCTOSHNIA C HyNEBbIM MOMEHTOM MMMy bCca AN 4aCcTuLbl C MACCOM M, ecnu
NoTeHUManbHas SHeprus YacTuupbl paBHa Hysio BHYTpY cdoepbl C panmycoM a u 6eckoHe4Ho 6onbas
BHE 3TOW cgpepbl.

9. HaiiT BeposiTHOCTb NpebbiBaHNS 3N1eKTPOHA B KNacCu4eckm 3anpeleHHorn obnactu (T.e. B
obnacTtu, B KOTOPOW €ro NonHasi 3Heprusi MeHblle NOTEHUNANbHOW SHEPr) B OCHOBHOM COCTOSIHMM
atoma BogopoJa.

10. HainTn ypoBHM 3HEpPrum v BOMHOBbIE (PYHKLIMM YACTULLbl C MOMEHTOM MMNyrbea =1, ecnu
raMmunbTOHMaH YacTtuubl paseH H=b*Iz"2+b*(Ix"2-ly"2),

roe anb - nocTosiHHbIE.

11. Hantn cpegHee 3Ha4yeHme NoTeHUnanbHOM aHeprum anekTpoHa B aToMe BoO4OpoAa B OCHOBHOM
COCTOSIHUW.

12. Haintn K0aghrUMEHT OTPaXEHNS YacTuLbl C MACCOM M OT NOTEHLMANbHOW SMbl (MOTEHUManbHas
SHEeprus 4yacTuvubl NPU ABUXEHMUN BOOSb OCY X paBHa Hy/o Be3ne, kpoMe obnactn 0<x<a, roe oHa
pasHa -U, U>0).

13. BonHoBas doyHKkuUMS Yactuubl ¢ maccon M pasHa Cexp(-r/p). HainTn cpenHee 3HaveHune
KMHETUYECKOWN SHEPrnmn 4acTuubl.

14. lNoTeHumanbHas sHeprus YacTuubl ¢ Maccom m pasHa V(x)=a|x|. OueHnTb 3Heprmn OCHOBHOIO
COCTOSIHWS, NCNOMb3YS COOTHOWEHME HEONPEeaENEeHHOCTH.

15. [aMUnbTOHMAH YacTuLbl B 3M1eKTPOMarHMTHOM none ¢ noteHuuanamu A(r,t), phi(r,t) paseH
H=(p-eA/c)"2/2m+e*phi. HainTn oneparop yckopeHus 4acTuLbl.

BUNTETbI K 9K3AMEHY

1. Teopusa paccesHus. Metog bopHa.

Mpencrasnerwve eli3eHbepra.

2. [MnoTHOCTb NOTOKA BEPOSATHOCTH.

BblHyXAeHHble anekTpuyeckne OunosbHbIe Nepexombl.

3. Monekyna sogopoza.

lMpencraBneHne B3anMoOOeNCTBIS.

4. Ycnosusa kBaHToBaHuS bopa.

CraumoHapHble COCTOSHMS.

5. YpOBHM aHEprum nUHENHOro rapMoHMYEeCKoro ocumnnaTopa.
CobCcTBEHHbIE (PYHKLIMM ONepaTopos |z, 12

6. Teopusi eCTEeCTBEHHOW WUPWHbBI IMHWIA

KBaHTOBaHMe anekTpoMarHUTHOro Nons. SHePrus n UMNynbLC POTOHOB

7. Teopus cTaumoHapHbIX BO3MYLEHNA. BbIpOXOeHHbIM YPOBEHb SHEPTUM
CsowicTBa onepaTopoB PU3NYECKNX BENNYMH

8. BropuyHoe kBaHTOBaHne. epMnoHbI

CooTHoweHns HeonpeneneHHocTen eli3eHbepra

9. Teopus HeCcTaUMOHAPHbBIX BO3MYLLEHWNIA

3apava AByX Ten B KBAHTOBOW MeXaHuke

10. MOMeHT KonunyecTBa ABUXEHUS PENSTUBUCTCKOM YacTumubl. CnuH. CnnvHopsl.
Teopusa npencrasneHnn

11. CnoHTaHHbIE 9NEKTPUYECKME ANMONbHbIE NEPEXoabl

KBaHTOBaHME MOMEHTa KONM4YecTsa ABUXEHMUS
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12. CnuH-opbuTanbHoe B3ammMonencTane

Onepartop nmnynbca

13. YpasHeHue lNaynu. MarHnTHbI MOMEHT 3N1eKTpOHa

YeTHOCTb COCTOSAHMIA YacTuLbl B LLEHTPaNbHOM None

14. Onepartop obpauleHns BpemeHn. Teopema Kpamepca

PeweHwne ypaBHeHus dupaka ons ceoboagHoM Yactuupl

15. InCKpeTHbIN 3HepreTMYecKuin cnekTp artoma sogopoaa

YpasHeHuve Lupaka

16. BropuyHoe kBaHTOBaHWe. BO30HbI

MatpuyHoe npencTasneHne onepaTopoB KOMMNOHEHT MOMEHTA MMMy bca
17. BonHoBbIE QOYHKLMM CUCTEMBI TOXAECTBEHHbIX YacTUL,

KBaHTOBbIE NEpexoabl B HENPEPbLIBHOM CNEKTpe

18. Teopus camocornacoBaHHOro Nons B atToMax

Onepatopbl CKOPOCTEN N3MEHEHNS ON3NYECKMX BENNYNH

19. da3oBas Teopust paccesHns

TyHHENupoBaHue

20. Onepartopbl CKOPOCTEN NBMEHEHNS (PUINYECKMX BENNYNH
BapvaunoHHbIn MeTo B KBAHTOBOW MeXaHuKe

21. Teopus cTaumMoOHapPHbIX BO3MYLLEHNIA. HEBLIPOXAEHHbIV YPOBEHb SHEPrUN
CnoxeHne MOMEHTOB.

22. Teopust cTauMOHaPHbIX BO3MYLEHWNA. BbipoXAEHHbI YPOBEHD 3HEPT M
O6meHHOe B3anmoaeincTeme

7.1. OcHOBHas nuTteparypa:

1. Koyenaes b./. KBaHTOBas Teopus: koHcnekT nekuuin / b. U. Koyenaes; KasaH. gpenep. yH-T, IH-T
usnkun, Kad Teopet. pusmkm.-[2-e nsa., nepepad., non. n ncnp.].-KasaHb: [KazaHckuii
yHuBepcuteT], 2013.-222 c.

2. Conosbes O.B. 3anaun no KBaHTOBOWM MeXaHMKe: BONHOBbIE GOYHKLUKW U onepaTopbl (y4.-MeToa.
nocobue). - 2013. - KasaHb. - KM®PY.http://kpfu.ru/docs/F1064181181/Zadachi po kvantovoi
mehanike.Volnovie_funkcii_i_operatori.pdf

3. OaebipnoB A.C. KBaHTOBas MexaHwuka: y4ebHoe nocobue. - ClN6: BXB lMetepbypr, 2011. - 704 c.
http://znanium.com/bookread.php?book=351130.

7.2. lononHutenbHasa nuteparypa:

1. Nanpay, J1.. TeopeTnyeckas cousuka : B 10 Tomax : y4ebHoe nocobue ons cTyneHToB
domsnyeckux crneumnanbHocTen yHusepcuteTos / J1.0. Nanpay n E.M. Jlncowuny, ; nog peg. J1.I1.
lMutaesckoro .- N13a. 8-e, ctep. - Mockea : duamatnur, T. 2: Teopusa nons .- 2006 .- 533 c.

2. bnoxuHues .. OcHoBbl kBaHTOBOW MexaHukW. 130-Bo JlaHb, 2004. - 672 c.
http://e.lanbook.com/view/book/619/
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7.3. UHTEepHeT-pecypcChbl:
Bubnnoteka Library Genesis - http://gen.lib.rus.ec

MeToamnyeckmne matepuansl kagenpbl TO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki’/metodicheskie-materialy

Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
AnekTpoHHas bubnuoteka - http://www.newlibrary.ru/genre/nauka/fizika/
OnekTpoHHas bnbnnoTteka MexaHnKo-matemMaTnyieckoro goakynoteta MIY - http://lib.mexmat.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "Teopetnyeckas gomanka: kBaHToBas Teopusa” npegnonaraet
NCNONb30BaHNE CNenywWero MatepmanbHO-TEXHNYECKOro obecnevyeHns:

MynbTmMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm ntoboi Bnaeo n ayamo
NHdpopMauuu, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEANAHOM ay ANTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOIr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOHaloLWen Ta4y-CKPMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opyaoBaHNEM, MHTEPAIECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPOWCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenonasatens. MNpenonasaresnb MMeeT BO3MOXHOCTb NErko
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOIb30BaHMEM B NPOLIECCe 00yHeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHOe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnMoTeyHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTtaBneHbl KONNEKLUMN akTyanbHON HayYHOMR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovalowme B cebs nybnmkaumm BeoyLmx pOCCURCKNX
N30atenbCTB ryMaHUTAPHOM NuTepaTypbl, 30aHMS HA aHIMIMACKOM S3blke BEOyLNX aMepPUKaAHCKUX 1
€BPOMNENCKMX 30aTenbCTB, a TakXe peakme 1 ManoTupaxHbie 3NaHNS POCCUNCKUX PEMMOHANbHBIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA [OCTYN K HEOOX0AMMbIM ANs
obpazoBaTe/ibHOro NpoLecca M3naHNsaM C UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyoapCTBEHHbIX OpPraHoB, NpenogasaTtenen Beywmx By30B CTPaHbl, BbICOKOKBANMNGULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn COPMMPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartsl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbBIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodpeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.
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Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes
N.

Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

YyebHble ayanTopumn aons nposeneHnsa neKUMoHHbIX U NpakTn4eCckKnx 3aHATUN.

MNporpamma coctaBneHa B cooTBeTCcTBUM C TpeboBaHnsamMm @IOC BINO u yyebHbIM NnaHom no
cneumanbHocTn: 03.05.01 "AcTpoHomMuKs" 1 cneunann3aumm He NPenyCMOTPEHO .
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Mporpamma ancumnnnHbl "TeopeTudeckas dusnka: ksaHtosas Teopus”; 03.05.01 AcTpoHomus; npodpeccop, a.H. (npodoeccop) Koyenaes
B.W.

AsTop(bl):

Kouenaes B.U.

" 201 .
PeueH3eHT(bl):

MankuH B.3.
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PernctpaumnoHHbii Homep 677517 5AE
CrtpaHnua 15 n3 15. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



