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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

Mporpammy oucumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Koyenaes b.U. Kagpenpa
TeopeTtuydeckomn gomankn OTaenenne comsnkn , Boris.Kochelaev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHms oncumnnuHbl "KsaHtoBas Teopus” SBnsOTCSA U3yveHne qomsnyecknx OCHOB 1
mMareMaTnyeckoro annapara KBaHTOBOW TEOPUM HEPENATUBUCTCKOrO WU KBa3NPENATUBUCTCKOrO
OBMXEHNS 4aCcTULbl BO BHELWHEM Mone, Teopun KBaHTOBbIX Nepexonos, OCHOB Teopun atoma n
XUMUYECKOWM CBSA3WN, OCHOB KBAHTOBOW 3N1E€KTPOAMHAMUKN

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.25 OucumnnuHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 03.03.02 Pursmka n oTHOCUTCS K 6a30BOI (06WEeNpPOdEeCCNOHaNbHON)
yactu. OcBamBaetcs Ha 3 Kypce, 6 ceMecTp.

OucumnnnHa BxoauT B 6a30Byto 4acTb npodheccroHanbHoro umkna (b.3). [Ins ocBoeHus
OVNCUMNVHBI HEOOX0ANMbI 3HAHWS OAUCLMINIIMH: MaTeMaTUYeckunii aHanns, audpdepeHumnanbHbole
YpaBHEHUS, TEOPUS BEPOATHOCTEN, Knaccuyeckas MexaHuka, anektpoanHammka. OcBoeHune
AVCUMnAnHbI Byaet cnocobcTBOBaTb YCNEWHOW NPogeccnoHanbHol 0esTenbHOCTU, MO3BOMNT B
HanbHelweM nayyatb Kypcbl 0bLeHay4Horo 1 NpodeccmnoHanbHOro LMKNOB OCHOBHOWA
obpasoBaTefbHO NPOrpaMmbl MarncTpaTypbl

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OlK-3 CMocOBHOCTLIO MCMOIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHMUSA
(npodhbeccmoHanbHble hyHOaMeHTanbHbIX pa3nenos 06wWel U TEOPeTNYECKON COU3NKM
KOMreTeHuun) ONg peleHns npodgpeccroHanbHbIxX 3a4ad
MK-5 CNOCOBHOCTBIO NONb30BaTLCS COBPEMEHHBLIMM METOAAMU
(npodpeccunoHanbHble 06paboTkun, aHann3a n CUHTE3a PU3NYECKON NHhopMaLUn B
KOMNeTeHLmm) n3bpaHHo 0bnacTn PM3nN4eCcKnx NCcnenoBaHnin

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

OCHOBbI KBAHTOBO-MEXaHN4eCKOro onnmcaHns CoOCTOAHNN PU3NYECKNX CUCTEM U MATEMATUNYECKOrO
annapara KBaHTOBOW Teopum

2. IONXEeH yMeTb:
doopMynunpoBaThb U [OKa3blBaTb OCHOBHbIE Pe3yNibTaTbl KBAHTOBOW TEOPUN

3. 0OMXEeH BnageTb:

HaBblKaMW peLleHns I'IpOCTGVIU.II/IX 3anay 0 HaxoXAgeHUn aHepreTnHeckKoro cnekTpa n BOTHOBbIX
prHKLWIVI KBAHTOBbIX CACTEM U BblHNCNEHUA BepOFITHOCTeVI nx nepexonos B apyrne CoOCToAaAHUA nog
B/IMSIHNEM BO3MYLLEHWIA

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABNSET 6 3a4eTHbIX(ble) eanHmu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTOpHOM paboThbl,
Hepens UX TPYAOEeMKOCTb Tekywume coopmbl
N 'D'"Kn":')";lr;m'“b'/ CemecTpcemectpa (B yacax) KOHTpOnNsi
Nex ““I'IpaKmqecmeHaéopaToprle
u 3aHATUA paborbl
Tema 1. OCHOBHbIE ﬂgﬁ;mi::oe
1. [NOHATUSA KBAHTOBOW 6 1-2 6 6 0 g'a aHUe
Teopuun il
[MncbMeHHoEe
5 Tema 2. Teopmg 6 3 3 3 0 nomauiHee
npencrtasneHuii. 3afaHue
Tema 3. KoHTponbHas
3. |paboTta €1 no temam 6 4 0 2 0
1-2
Tema 4. Ssonoumns I'Igl;;mi::oe
4. |KBAHTOBbIX COCTOSHWI 6 4-5 6 4 0 3ﬂa aHMe
BO BPEMEHMU A
MncbmeHHoe
Tema 5. OgHoMepHOE nomMauHee
S OBuXeHne 6 6-7 6 6 0 3agaHue
Tema 6. [1BnXeHune B Eg;;miggoe
6. [LeHTpaIbHO-CUMMETPUYECKEM 8 3 3 0
3apaHue
none
[MncbMeHHoe
Tema 7. Teopus noMallHee
/. BO3MYLLEHUIA 6 9-10 6 6 0 3agjaHue
lMncbMeHHoe
Tema 8. Teopus nomauiHee
8. paccesHus 6 1 3 3 0 3apaHue
Tema 9. KoHTponbHas
9. |pabota €2 no temam 6 11 0 2 0
4-8
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

Buabl n yacobl
Paszen ayautopHown pa6oThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uulc\:lll-:')v.ll:r;;v;“bll CemecTp cemecTpa (B yacax) KOHTpons
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
MuncbmeHHoe

Tema 10. nomalwHee
10. BapuauunoHHbIi MeToq 6 12 3 3 0 3agaHue

Tema 11 [NMncbMeHHOE
11.|KBasuknaccuyeckoe 6 13 3 3 0 ggM::J,,,H:e

npubnuxeHve a

Tema 12 lMncbmeHHoe
12.|MHoro4yacTnyHble 6 14 3 3 0 ggM:,_L:JMHeee

CUCTEMBI 8

Tema 13 [NMncbMeHHoEe
13.|[MHOroaneKTpoHHble 6 15 3 3 0 g'gM::JV,H:e

aTOMbl 1 MONEKyYNbI 8

Tema 14. OcHoBbI ngﬁzmﬁ:'éoe
14.|kBaHTOBOIA 6 16 3 3 0 3ﬂa aHVe

SNEeKTPOANHAMUKMN 8

Tema 15. OcHoBbI ngﬁ;mﬁ::oe
15.|pensTyBUCTCKOIA 6 17-18 | 6 2 0 §a aHne

MEeXaHuKWN. A

Tema 16. KoHTponbHas
16.|paboTa €3 no Temam 6 18 0 2 0

10-15

Tema . Ntoroeas 6 0 0 0 Ok3aMeH

doopMa KOHTPOSISA

NToro 54 54 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. OCHOBHbIE NOHATUS KBAHTOBOW TEOpUUN
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

Llyannam sBneHnin MmKkpomMmpa: GUCKPETHbIE CBOMCTBA BOJIH, BONTHOBbIE CBOMCTBA YacTul,.
MpuHUMNBLI HeonpeaeneHHoOCTN 1 cynepno3uunn. MpoctpaHcTeo MnbbepTta. Onepartopsl
HabnooaeMbix PU3NYECKUX BENNYUH 1 X cBOMCTBA. COBCTBEHHbIE CPYHKLIMMN 1 COBCTBEHHbIE
3Ha4YeHns onepatopoB.. JNcKpeTHbIi U HenpepbIBHbIA cnekTp. CoOCTBEHHbIE COYHKLIMM
KOMMYTUpYoWwmx onepatopoB. CooTHoWeHWe HeonpeaeneHHocTen Man3eHbepra ons gouanyeckmx
BEJINYUH.

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

Onepatop koopanHaTel. Onepatop nmnynbca. Onepartop NammnbToHa. 3anayv No TeMe N3 KHUM
[1,2,3] n3 cnncka OCHOBHOW nuTepaTypsbl (CM. . 7.1)

Tema 2. Teopus npencraBneHUn.
JNleKLMoHHoe 3aHsitue (3 yaca(os)):

YHuTapHble npeobpas3oBaHns BONHOBbLIX COYHKLMIA 1 onepaTopoB. MaTpuyHblil MeTon. Matpuua
NAOTHOCTU. YNCTbIE N CMELAHHbIE COCTOSHUS.

npaKkTundeckoe 3aHsitne (3 yaca(os)):
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

CaoiicTBa Matpmubl NIOTHOCTK. 3adayun no Teme ua KHur [1,2,3] n3 cnmcka OCHOBHOWM nuTeparypbl
(cm.n. 7.1)

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

KoHTponbHas pabota no temam 1-2 (npumepbl 3aaady cM. B 1. 6)
Tema 4. dBONOLUA KBAHTOBbIX COCTOSSHUA BO BPEMEHU
JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

YpasHeHuve WpennHrepa. NnoTHOCTb NOTOKA BEPOSATHOCTU U YPaBHEHNE HEMPEPLIBHOCTN.
Onepatop Npon3BOOHON MO BPEMEHM OT ANHAMUYECKOW NepeMeHHoN. [peactasneHne
"an3eHbepra. CtaumoHapHble COCTOSHMS. VIHTerpanbl ABUXEHUS Kak CneacTBme CBOMCTB
CUMMETPUN KBAHTOBOW CUCTEMbI.

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

MpencrtaBneHne B3anmonencTems. CBOMCTBA CTALMOHAPHbLIX COCTOSIHMIA. 3aaaymn no TeMe U3 KHUr
[1,2,3] n3 cnncka OCHOBHOW nutepaTypsbl (CM. n. 7.1)

Tema 5. OpHOMepHOe ABUXEHUEe
NeKunoHHoe 3aHsitne (6 4yaca(os)):

[MpuMepbl cBEOEHMS CTauNOHAPHOro ypasHeHus LpeanHrepa ons TpexmMepHbIX CUCTEM K
0OHOMEpPHOI 3aaaye. YacTmua B 0oHOMEpPHOM 6ECKOHEYHO ryboKOoI NOTEHUMANbHOR SIME.
["apMOHWYecKknii OCUUNNATOP.

npakTudeckoe 3aHsitne (6 yaca(os)):

MoTeHuManbHbln 6apbep, KOAPPULUNEHTBI MPOXOXAEHUS U OTPAXEHUS. TYHHENbHbIA 30EKT.
3agaym no teme m3 kHur [1,2,3] n3 cnmcka OCHOBHOW nutepaTypsbl (CM. n. 7.1)

Tema 6. [1BUXeHMe B LLleHTPaNbHO-CUMMETPUYECKOM rnone
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

Obuwas Teopusa ABNXeHnsa B LEeHTPalIbHO-CUMMETPUHECKOM MNone. MomeHT nMmnynbca, cobCTBEHHbIE
PYHKLNM 1 CcOOCTBEHHbIE 3HAYEHUS. ATOM BO4opoOa.

npakTudeckoe 3aHsitne (3 yaca(os)):

CnoxeHune MOMeHTOB. 3afayn no teme na kHur [1,2,3] n3 cnucka OCHOBHOW nutepaTypbl (CM. n. 7.1)
Tema 7. Teopus BO3MyLLLEHUN

JNleKLMoHHOoe 3aHsitne (6 4yaca(oB)):

Teopus cTaumoHapHbIX BO3MYLLEHWUIA AN AUCKPETHOrO cnekTpa. BoamywweHus npy Hannyimm
BblpoxaeHus. ddodoekT Wtapka ans atoma Bogopoaa. BoamyweHuns, 3aBucsiume ot BpEMEHM.
Mepexonbl CUCTEMbI B HOBbIE COCTOSIHUSI NOL BINSHNEM BO3MYyLLEeHMS. [epexonbl B COCTOSIHNSA C
HenpepblBHbIM CNeKTPOM. COOTHOLWEHNE HEONPEAENEHHOCTN A1 SHEPTUN N BPEMEHU.

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

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

Tema 8. Teopus paccesiHus
JNleKLMoHHoe 3aHsitue (3 4aca(os)):

CeueHue paccesiHus B bopHoBckoM npmbnuxeHnn. KynoHOBCKMIA 1 KOPOTKOAENCTBYOWNIA
noTeHumanbl.

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

®dopmyna Pesepopaa. 3agaym no reme u3a KHur [1,2,3] n3 cnncka 0OCHOBHOM nuTepatypbl (CM. M.
7.1)

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

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

KoHTponbHas pabota no temam 4-8 (npuMepsbl 3agady cM. B . 6)

Tema 10. BapuauvoHHbI meToq,

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

CraunoHapHoe ypaBHeHue lllpennHrepa kak cneocteme BaprMaunoHHOMO NpuHUMNa.
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

npakTudeckoe 3aHsitne (3 yaca(os)):

Meton Putua. 3apaym no teme n3 kHur [1,2,3] 13 cnmncka oCHOBHOWM nuTepartypsbl (cMm. n. 7.1)
Tema 11. KBa3suknaccuueckoe npubnmxeHue

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

[MpenenbHbI Nepexon OT KBAHTOBOW MEXAHWUKM K Knaccuyeckon. Ksasuknaccmyeckas BonHoBas
doyHKUMSA, rpaHnyHble ycnosms. KBaHToBaHne bopa-3ommepdoenbaa.

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

KBasumknaccumyeckoe ABUXEHNE B LLEHTPaNnbHO-CMMMETPMYHOM none 3anayun no remMe ua KHur [1,2,3]
N3 cnmcka OCHOBHOM nutepartypsbl (CM. n. 7.1)

Tema 12. MHOroyacTnyHblie CUCTEMbI
JNeKLMoHHoe 3aHsitue (3 yaca(os)):

MprHUMN TOXOECTBEHHOCTU YacTuLl. CUMMETPUYHbIE N aHTUCUMMETPUYHbBIE BOMTHOBbIE (PYHKLINN.
Bo30oHbI 1 hepMUoHbl. BTopryHOe kBaHTOBaHNeE.

npakTundeckoe 3aHsitne (3 yaca(os)):

CeowicTBa onepaTopoB POXAEHUS U YHUHTOXEHUS. 3adaqm no teme ua kHur [1,2,3] n3 cnucka
OCHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 13. MHOroanekTpoHHble aTOMbl U MONEKYbI
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

MeTton camocornacosaHHoro nons Xaptpu n Xaptpu-doka. Metog Tomaca-Pepmu. ATom renus.
CnekTpanbHble TepMbl. Tabnuua Menneneesa. Agnabatnyeckoe npnbnmuxeHne. Monekyna
BO4OpOAA

npakTudeckoe 3aHsitne (3 yaca(os)):

ATOM B anekTpmnyeckoM none. 3agayv no reme ua kHur [1,2,3] 3 cnmcka OCHOBHOM nuTepaTypbl (CM.
n.7.1)

Tema 14. OCHOBbI KBaHTOBOM 3/1€KTPOAUHAMUKMN
JNeKuMoHHoe 3aHsiTne (3 yaca(os)):

PeweHuns ypasHeHnin Makcsenna, HopMasnbHble KOOpAUHATBI, raMunbToHMaH. KBaHToBaHue.
BaanmogencTeme anekTpoHOB 1 OOTOHOB. [lornoweHne n nanydyeHme goOTOHOB aToMaMmu,
COOTHOWEHUS SNHWTENHA.

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

OneKTprnyeckoe gUnonbHoe nanyyeHve. 3agadm no teme s kHur [1,2,3] na cnmcka 0OCHOBHOM
nuteparypsbl (C™. n. 7.1)

Tema 15. OCHOBbI PensiTUBUCTCKON MEXaHUKMU.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

YpaBHeHue KneliHa-doka-lMopaoHa. CeBoboaHoe aBuxeHne 603oHa. YpasHeHue Oupaka.
CBob0HOE ABMXEHMNE anekTpoHa. CnuH, NOMHbLIA MOMEHT KONMYECTBA ABUXEHMS. HeNTpuHO.
YpaBHeHue Maynu, MarHuTHbIA MOMEHT anekTpoHa. CnnH-opbuTanbHOe B3aMOLENCTBIE.

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

ToHKas CTpykTypa ypOBHEN atoma Bogopoaa. 3agaym no teme na kHur [1,2,3] 3 cnmucka OCHOBHOM
nutepartypsbl (CM. n. 7.1)

Tema 16. KoHTponbHas paborta €3 no temam 10-15
npakTnyeckoe 3aHsitne (2 4aca(os)):
KoHTponbHas pabota no temam 10-15 (npumepbl 3a8ady cM. B . 6)

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOM paboTbl AUCLUNIUHBI (MOAYNS)

Buabi
N Pasanen Cemectp| HeRens | camocTosirensHoit TpyaoeMkocTh 3&%‘;:;‘;?:3:23
AucunnnunHbl Pcemectpa pa6oTbl (B yacax) 260Tb!
CTYL,EHTOB P
Tema 1. OcHOBHblE

4

T,
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
5 Tema 2. Teopus 6 3 Egﬂgﬂﬁ:r'(g 6 JomalHee
“In TaBNeHUn.
peacrasne 3anaHms 3apaHune
Tema 4. Osontoums MoAroToBka
4. |KBAHTOBbIX COCTOSIHUIA 6 4-5 |pomalwHero 2 ggx:l-L:Jl/lHee e
BO BPEMEHN 3agaHus
5. |Tema 5. OnHomepHoe 6 6-7 zgﬂ;ﬂﬁgr'(g 5 nomatHee
" |OBUXEHM
il eHune 3ananms 3agaHue
Tema 6. [lBuxeHue B nogroToBka
6. |LeHTpaNbHO-CUMMETPUYECKEM 8 |momalwwHero 4 ggﬁ:.ﬂ]m“:e
none 3agaHus
- [Tema 7. Teopus 6 9-10 zgﬂ;ﬂggrl(g 5 nomallHee
" |BO3M HU
o3MmylLe 3anaHms 3agaHue
MoaOroToBk
8 Tema 8. Teopus 6 11 ugﬂaijﬁerg 6 JomallHee
) AHUS
pacce 3ananHns 3agaHuve
10, Tema 10. 6 12 |nowaunero 4  |omawkee
‘(BapuayoHHbIA MeT
apviauuno eTon 3anaHms 3agaHue
Tema 11. nooroToBka
11.|KBa3uknaccuyeckoe 6 13 |mDomalwHero 4 gg;;:”m"':e
npunbnuxeHne 3a0aHus
Tema 12. MoaroToBka
12.|MHoroyacTun4Hbie 6 14 |pmomalwHero 4 ggg::lmfe
CUCTEMDI 3agaHus
Tema 13. MnoaroToBka
13.|MHOroanekTpoHHbIE 6 15 |momawHero 4 ggx:ﬂJMHee ©
aTOMbl U MONEKynbl 3agaHus
Tema 14. OcHoBbI MnoaroToBka
14 .|[kBaHTOBOWN 6 16 |momawHero 4 gg;:,:",,,”f €
9NeKTPOANHAMUKN 3agaHus
Tema 15. OcHOBbI rnoaroToBka
15.|penaTmBmcTCKon 6 17-18 |oomawHero 8 ggx::JMH:e
MEXaHUKN. 3agaHus
NToro 54

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

NcnonbaytoTest cneaytowme coopMbl y4ebHo paboTbl: NekUmm, NpakTUYeckme 3aHsSTUS B rpynnax,
camocTosTenbHas paboTta cTyeHTa (BbiNOMHEHNe AOMALIHUX 3a4aHuiA), KOHCYNbTaUuu.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

PernctpaumoHHbin Homep 6138718
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

Tema 1. OCHOBHbIE NOHATUSA KBAHTOBOW Teopun
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

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

Tema 2. Teopus npencrasneHUn.
HoMmallHee 3afaHune , NpyUMepHbIe 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 paborta €1 no temam 1-2

9K3aMeH

Tema 4. BONOLUSA KBAHTOBbIX COCTOSSHUA BO BPEMEHU

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Teopembl IpeHdpecTa. 3agaym no teme ua kHur [1,2,3] U3 cnucka OCHOBHOM nuTepartypsbl (CM. n. 7.1)
Tema 5. OpHOMepHOe ABUXEHUEe

JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

PeweHne 3agayv 0 NMHENHOM OCUMNNATOPE MATPUYHbIM METOAOM. 3afa4un rno Teme n3 kHur [1,2,3]
N3 cnmcka OCHOBHOM nuteparypsbl (CM. n. 7.1)

Tema 6. [lBUXeHUEe B LLeHTPa/IbHO-CUMMETPUUYECKOM none
noMalHee 3afnaHue , TpUMepPHbIe BOMPOCHI:

MatpuyHoe npencTasneHne ornepaTopa MOMeHTa umnynbca. 3agayv no tTeme ns kHur [1,2,3] n3
crmcka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 7. Teopus BO3MyLLLEHUN
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

Anmnabatnyeckue Bo3myLeHns. 3aaaym no teme ua KHur [1,2,3] M3 cnncka 0CHOBHOM nnTepaTypbl
(em.n. 7.1)

Tema 8. Teopus paccesiHus
LoMallHee 3aaHne , NPUMepPHbIE BOMPOCHI:

daszoBasg Teopus paccesHns. 3agadu no teme ua kHur [1,2,3] 3 cnmcka 0CHOBHOM nuTepaTypbl (CM.
n.7.1)

Tema 9. KoHTponbHas paborta €2 no remam 4-8
9K3aMmeH

Tema 10. BapnauunoHHbI MeTOA,

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MeTon nuHenHbIX KoMOrHauuin. 3agadm nNo Teme 3 KHur [1,2,3] N3 cnncka OCHOBHOW NUTepaTypbl
(emM. n. 7.1)

Tema 11. KBa3suknaccuueckoe npubnmxeHue
LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

KBasuknaccuyeckoe NpoxoxaeHune Yepes noTeHumanbHbii 6apbep. 3agadn no Teme 3 kKHur [1,2,3]
N3 crimcka OCHOBHOW nutepatypsbl (CM. n. 7.1)

Tema 12. MHoroyacTnyHblie CUCTEMbI
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

Onepartopbl Pn3N4EeCKNX BENNYUH B NPEACTABNEHNM BTOPUYHOIO KBAHTOBAHNS. 3a4a4m no Teme 13
KHur [1,2,3] 3 cnucka ocHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 13. MHOroanekTpoHHble aTOMbl U MOJIEKY bl
JoMallHee 3agaHue , NpuMepHbie BOMPOCH!:

BonoponononobHble ypoBHM aHeprun. 3anayqm no teme na kHur [1,2,3] n3 cnmcka 0CHOBHOW
nuteparypsbl (C™. n. 7.1)

Tema 14. OcHOBbI KBAHTOBOW 3/1€KTPOAUHAMUKU
LoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

KannbpoBoyHas nHBapuaHTHOCTb. 3adayn no Teme n3 kHur [1,2,3] n3 cnucka 0OCHOBHOM nuTepaTypbl
(cm.n. 7.1)

Tema 15. OCHOBbI PensATUBUCTCKON MEXaHUKMU.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Anrebpa matpuy Oupaka. 3agayun no Teme m3 KHUr [1,2,3] n3 cnmcka OCHOBHOW nutepatypbl (CM. .
7.1)

Tema 16. KoHTponbHas pabora €3 no temam 10-15
3K3aMeH

NToroesas cpopma KoHTpoNs

3K3aMeH

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

PernameHT 6annbHO-pPENTUHIOBO CUCTEMBI:
KoHTponbHas pabota €1 - 15 6annos
KoHTponbHas pabota €2 - 20 6annos
KoHTponbHas pabota €3 - 15 6annos
Ok3ameH - 50 6annos

MpuMepHble 3a8a4n Ans KOHTPONbHbIX PaboT.

1. Bbluncnutb kKommytartop [pz,lz*2], roe |z - onepatop npoekun MoOMeHTa umnynbca, u pz -
KOMMOHEHTbI MMMyNbCa YacTuLbl B EKAPTOBON CMCTEME KOOPAMHAT.

2. Hantu 3HaveHne coyHkumm F(x)=exp(ia*px)*(x-2)*2 npu x=1 (px - onepatop Npoekun nmnynbca
Ha OCb X).

3. Haintn cpenHee 3HaveHne KMHETUYECKOW SHEPrMmn aNeKTpoHa B aToMe BOA0pOoAa B OCHOBHOM
COCTOSIHUN.

4. Onepatop NaMnnbTOHA YacTULbl CO CNNMHOM S=1/2 paBeH H=a*Sx+b*Sy, BonHOBas pyHKUNS
yactuubl paBHa (A; B). C kakoln BEpOSTHOCTbIO YacTuLa HaxoanTCs B OCHOBHOM COCTOSIHUM?

5. HanTtun pacnpeneneHne BepoaTHOCTEN A1 KOMNOHEHT UMMynbca YacTuubl, ecnv €€ BoNHOBas
doyHKUMna pasHa A*exp(-a*(x"2+y"2)-ib*z).

6. Hantn pacnpeneneHne BepoaTHOCTEN A8 KOMMOHEHT UMMynbca NTMHEAHOrO rapMOHNYECKOro
ocumnngropa ¢ Macco m 1 4HacToToM W B OCHOBHOM COCTOSIHUN.

7. Hantu pacnpeneneHne BGpOFITHOCTGVI 09 KOMMOHEHT UMnynbca NMHENHOro rapMoHN4YeCcKoro
ocunnnaTopa C Maccor m 1 4acTtoTon w B nepsom BO36y)K,U,eHHOM COCTOSAHUN.

8. Haltu sHepruio COCTOSHNIA C HyNEBbIM MOMEHTOM MMMy bCca AN 4aCcTuLbl C MaCCon M, ecnu
noTeHUManbHas SHeprus HacTvubl paBHa HyO BHYTPY cdoepbl C paanycoM a n 6eCKOHEYHO
6onblas BHe 3TOl cqepbl.

9. HaiiTn BeposaTHOCTb NpebbiBaHNS 3NEKTPOHA B KNAcCUYeckmn 3anpeleHHorn obnactu (T.e. B
obnacTtu, B KOTOPOW €ro NonHas aHeprus MeHble NOTEHLNANbHOW SHEPTM) B OCHOBHOM COCTOSIHUM
aTroma sogopoJja.

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

roe aunb - NOCTOSIHHbIE.

11. Hantn cpegHee 3Ha4yeHne NoTeHUnanbHOM aHeprum anekTpoHa B aToMe Bo4Opoaa B OCHOBHOM
COCTOSIHUN.

12. Hantn koatppuumeHT oTpaxeHns YacTuLbl C MacCoil m OT NOTEeHUWanbHON SAMbl
(NoTeHUmanbHas aHeprus YactTuubl NPV OBUXEHUN BAOSIb OCY X paBHa Hy/o Be3ne, Kpome obnactu
O<x<a, roe oHa pasHa -U, U>0).

13. BonHoBas doyHKUMS YacTuubl ¢ maccon M pasHa Cexp(-r/p). HainTn cpenHee 3Ha4eHune
KWHETUYECKOW 3HEepPrnn Yactumubl.

14. lNoTeHumanbHas sHeprus YacTuubl ¢ Maccom m pasHa V(x)=a|x|. OueHnTb 3Heprn OCHOBHOIO
COCTOSIHUS, NCNOMb3YS COOTHOWEHME HEONPEAENEeHHOCTH.

PerncrpaumnoHHblii Homep 6138718 DAEKTPOHHEH
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

15. [aMnnbTOHMAH YacTuUbl B 9NEKTPOMarHUTHOM none ¢ noteHumanamm A(r,t), phi(r,t) paseH
H=(p-eA/c)"2/2m+e*phi. HanTtn onepatop yCKopeHMs YacTuupbl.

BUNETbI K SKBAMEHY

1. Teopusa paccesHus. Meton bopHa.

Mpenctasnerwve eli3eHbepra.

2. [1INOTHOCTb NOTOKA BEPOSATHOCTW.

BblHyX OeHHble aneKTpuyeckne OAnnonbHble nepexopl.

3. Monekyna sogopoza.

lMpencrasneHne B3anMoOenCcTBmS.

4. Ycnosusa kBaHToBaHMS bopa.

CraumoHapHble COCTOSHMS.

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

6. Teopusi eCTEeCTBEHHOW WUPWIHBI IMHWIA

KBaHTOBaHME 9N1EKTPOMArHUTHOrO NONSA. SHEPrns 1 UMMNYNbC POTOHOB

7. Teopus cTaumoHapHbIX BO3MYLLEHNA. BbIpOXOEHHbIN YPOBEHb SHEPTUM
CsowicTBa onepaTopoB PU3NYECKNX BENNYMH

8. BropuyHoe kBaHTOBaHne. epmMnoHbI

CooTHoweHns HeonpeneneHHocTen eli3eHbepra

9. Teopus HecTaLMOHAPHbIX BO3MYLLEHWIA

3apava AByX Ten B KBAHTOBOW MeXaHuke

10. MOMEHT KonuyecTBa ABUXEHUS pensaTUBUCTCKOM YacTtumubl. CnvH. CnmMHopbI.
Teopusa npencrasneHnn

11. CnoHTaHHbIE 9NEeKTpPUYECKME AMMNONbHbIE NePexonbl

KBaHTOBaHME MOMEHTA KONNYEeCTBa ABUXEHUS

12. CnuH-opbuTanbHoe B3anmogencTeme

Onepatop nmnynbca

13. YpasHeHue lNaynu. MarHnTHbI MOMEHT 311eKTpOoHa

YeTHOCTb COCTOSIHWIA YacTuWLbl B LLEHTPaNbHOM none

14. Onepatop obpaleHns BpemeHn. Teopema Kpamepca

PeweHwne ypaBHeHus dupaka ons ceoboagHom Yactuupl

15. [INCKpEeTHBIN SHEepreTMYeCcKnin CnekTp atoma Bogopoaa

YpasHeHve Oupaka

16. BTopuyHoe kBaHTOBaHME. BO30HbI

MatpuyHoe npencTasneHne onepaTopoB KOMMNOHEHT MOMEHTA MMMy bca
17. BonHoBble (OYHKUUN CUCTEMbI TOXAECTBEHHbIX YacTuL,

KBaHTOBbIE NEpexoabl B HENPEPbLIBHOM CNEKTpe

18. Teopus camocornacoBaHHOro nonsg B atTomMax

Onepartopbl CKOPOCTEN N3MEHEHNS OU3NHECKUX BENUYNH

19. da3oBas Teopust paccesHns

TyHHEnupoBaHvue

20. Onepartopbl CKOPOCTEN U3MEHEHUS (PUINYECKUX BENNYUH
BapvaunoHHbIn MeTo B KBAHTOBOW MeXaHuKe

21. Teopus cTaunoHapHbIX BO3MYLLEHUIA. HEBLIPOXAEHHbIV YPOBEHb SHEPTUU
CnoxeHne MOMEHTOB.

22. Teopus cTaunoHapHbIX BO3MYLLEHUIA. BbIpOXAEHHbIV YPOBEHb SHEPrUn
O6meHHOe B3anmoaeincTeme

KETPOHHBH
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

7.1. OcHOoBHas nuTeparypa:

1. Koyenaes b.W. KeaHToBas teopus: koHcnekT nekunii / B. U. Koyenaes; KasaH. dpenep. yH-T, IH-T
ousnku, Kag teopet. pusnku.-[2-e nsa., nepepad., non. un ncnp.].-KasaHb: [KazaHckuii
yHusepcuteT], 2013.-222 c.

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

3. HaeblnoB A.C. KBaHTOBasi MexaHuka: y4ebHoe nocobue. - CM6: BXB Metepbypr, 2011. - 704 c.
http://znanium.com/bookread.php?book=351130.

7.2. JlononHuTenbHasa nuteparypa:

1. Nanpay, J1.. TeopeTnyeckas couauka : B 10 Tomax : y4ebHoe nocobue ons cTyneHToB
domsnyeckux crieunanbHocTen yHusepcuteTos / J1.0. Nlanpay v E.M. Jlncowuny, ; non peg. J1.1.
lMutaesckoro .- 13a. 8-e, ctep. - Mockea : duamatnur, T. 2: Teopusa nons .- 2006 .- 533 c.

2. bnoxuHues .. OcHoBbl kKBaHTOBOW MexaHukW. 130-Bo JlaHb, 2004. - 672 c.
http://e.lanbook.com/view/book/619/

7.3. UHTepHeT-pecypcChbl:

MeToamnyeckmne matepuansl kadeapbl TP - http://www.kpfu.ru/main_page?p_sub=8205
Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Caiit kadbenpbl ¢ MeToanyeckmm obecneveHmeM - http://www.kpfu.ru/main_page?p_sub=5721
9BC KHura®oHg - http://www.knigafund.ru

O0P Ha www.twirpx.com - http://www.twirpx.com/files/#Category 42

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNIUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "KBaHToBas Teopus” npegnonaraet UCnonb3oBaHMe cneayouero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

PerncrpaumnoHHblii Homep 6138718 DAEKTPOHHEH
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Mporpamma ancumnnuHbl "KeaHtosas Teopusa”; 03.03.02 duswrka; npodeccop, a.H. (npodeccop) Koyenaes B.U.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHble ayauTopun onsi NpoBeAeHNs NEKLMOHHbIX 1 NPAaKTUYECKMX 3aHATUIA.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
HanpasneHnto 03.03.02 "duamka" n npoduno NOAroTOBKN HEe NPeayCMOTPEHO .
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