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Mporpammy aucumnnuHbl paspabotan(a)(vn) ooueHT, K.H. bainbekos 3./. Kadenpa teopetmyeckon
domsukm OtaeneHme omsnkm , 1Edward.Baibekov@kpfu.ru ; npodgoeccop, a.H. (npodeccop) MankuH
B.3. Kagpenpa Teopetunyeckon couamkm OtoeneHne gomsnkun , Boris.Malkin@kpfu.ru

1. Uenun ocBoeHnst ANCLUMUIMIUHDI
Lensmun ocBoeHus aucumnnuHbl "KBaHToBas MexaHuka" aBnsoTCS:

- N3y4EHME OCHOBHbIX METOO0B ONMMcaHn4 aBontounm n CtauMoOHapPHbIX COCTOSAHUI CUCTEM
MUKpo4acTu,

- 3HaHMe OCHOB MaTEMAaTUYeCcKOro annapara KBaHTOBOW TeopUK;

- OBNlaEHNE OCHOBaMM TEOPUM BNIEKTPOHHOIO CTPOEHUS aTOMOB, MOMEKYN U KOHAEHCMPOBAHHbIX
cpen, HeobXxoAMMbIMU ONs faNnbHEWIero n3yvyeHns aucumnnmH 6akanaepuara n Mmarmctparypbi.

2. MecTo OUCLMNMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas gucumunnnHa BkntodeHa B pasgen " 51.6.24 OucumnnunHel (Mogynn)" OCHOBHOWA
obpasoBaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs K 6a3oBoi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 6 ceMecTp.

OucumnnuHa "KBaHTOBas MexaHmka" BXoauT B 4Mcno 6a30BbiX KYPCOB TEOPETUYECKON (OUIUKN,
COCTaBnsAoLWmMX OCHOBY COBPEMEHHOIO (P13N4eCKOro MMpoBO33peHns. [1ns oCBOeHNS OUCLMMANHDI
obyyarowmecs AOMXHbI BNaAeTb annapaToM AnggePEHLMANbHOMO N MHTErpanbHOro MCYNCIEHNS,
MeTodamun peweHns ouggepeHumanbHbiX ypaBHEHU (B TOM YXCHE, B YACTHbIX MPOU3BOAHbBIX), 3HATb
OCHOBbI TEOPUN BEPOSATHOCTEN, BNaAeTb METO4AMWN KNaCCUYECKON aHaNUTUYECKON MEXaHUKN,
Bnametb JlarpaHxesbiM 1 [[aMnNbTOHOBBIM (hopMan3Mamu.

OcBoeHune oncumnanHbl He0bX0AUMO A1S fanbHenWwero n3yvyeHns 6a3oBbiX NCUUMINH
(TepMoanHamuka n ctatuctudeckas domamka b1.6.25, gomnsuka cnnowHblx cpen b1.6.27, ksaHTOBas
paguodcusuka b1.6.33) n gucumnnunn no Beibopy.

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmcpoBka
LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N
OrnK-1 CNOCOBHOCTb K OBNaAeHuo 6a30BbiIMM 3HAHUAMI B 0bnacTu
(npodbeccuoHanbHble MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
KOMMeTeHLMN) NPOdPECCMOHANBHOW OeATeNIbHOCTY

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:
cnocobbl KBAHTOBO-MEXaHNYECKOro ONMCaHNs COCTOSAHUIA OM3NYECKMX CUCTEM;

2. IONXeH yMeTb:

pewartb ypaBHEHNA OBUNXEHUA KBAHTOBOW MEXaHKN 015 BOTHOBbIX prHKLI,I/IVI n onepatopos
CpI/I3VI‘-IeCKVIX BEJIMYNH;

3. DONXEH BnaneThb:

HaBblKaMW peLleHns NPoCTenILNX 3a,0a4 O HAXOXOEHUN SHEPreTUYeCcKoro cnekTpa 1 BONHOBbIX
QPYHKLIMA MUKPOCUCTEM.
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K QanbHenweMy oby4eHunto

4. CTpyKkTypa 1 cogepxaHvue OUCLUMNIUHBI MOAyNs
Obwas Tpy[0eEMKOCTb AUCLMIMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHnL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 6 ceMecTpe.

CyMMapHo No AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTtbl N0 AucUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

CtpaHnua 4 n3 16.

Buabl n yachbl
Paspe ayoMTOpHOM paboThbl,
aen
Henens WX TpyAO0EeMKOCTb TekyLime coopmbl
N ,D,VII(\:’ILI,VIHHVIHbI/ CemecTp cemecTpa (B yacax) ‘{( OHTpg:J)1 ﬂp
oAyna Nek ImI1pal(wu-lecmeJ1a60paTop|-|b|e
u 3aHATUA paGOTbI
lMncbMeHHoe
1 Tema 1. lNocTtynathbl 6 1 5 5 0 noMallHee
" [KBQHTOBOW MEXaHUKW. 3ajaHve
[MncbMeHHoEe
Tema 2. MaTpuyHas 6 5 5 5 0 IoMallHee
" |[KBaHTOBas MexaHuka. 3agaHue
lMncbMeHHoe
Tema 3. YpaBHeHue 6 3 5 5 0 noMallHee
" |lpeamHrepa. 3ajaHve
MncbMeHH
Tema 4. CooTHOWEHNS noﬁamﬁeeoe
. [HeonpeoeneHHoOCTH 6 4 2 2 0 3anaHme
en3eHbepra.
Tema 5. CnekTp KoHTponbHas
NNHEIAHOTO paboTta
rapMOHNYECKOro 6 5 5 6 0 lNMncbmMeHHoe
" locunnnaTopa. nomatwHee
KoHTponbHas pabota 3afaHve
€91 no temam 1-4
lMncbMeHHoe
Tema 6. KBaHTOBaHue 6 6 5 5 0 JomauHee
" IMOMEHTa MMnynbea. 3apaHuve
PerucrpaumnoHHbIi Homep 648118 % 3;?{%}(12;}{%%2
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 7. 3apaya oByx
Ten B KM. CnekTp n lNncbMeHHoe
- [BONHOBbIE JOYHKLUMMN 6 v 5 5 0 noMallHee
" |cBA3AHHbLIX COCTOAHUI 3apaHve
9NeKTpoHa B atome
Bodopoa.
Tema 8. Teopus Eovﬁzmi::oe
8. |[cTaunoHapHbIX 6 8 2 2 0 3anaHme
BO3MYLLEHWIA.
Tema 9 [McbMeHHoe
9. [HecTtaunoHapHas 6 9 2 2 0 ggg:ﬁ;: ©
TEopUs BO3MYLLEHWUI.
KoHTponbHas
Tema 10. YpaBHeHune pabota
10 Hupaka. KoHTponbHas 6 10 5 4 0 [MncbMeHHoe
‘lpaboTa €2 no Temam nomMallHee
5-9. 3apjaHue
Tema 11. MomeHT MNucbmeHHoe
nmnynbca noMallHee
. penaTnBMCTKOM 6 1 2 2 0 3apaHune
YyacTtuubl.
Tema 12 [MncbMeHHoe
12.|CnnH-opbuTanbHoe 6 12 2 0 0 ggz::'”;:e
B3amMMoOencTeue.
[MucbMeHHoe
13 Tema 13. MarHuTHbIN 6 13 5 0 0 noMallHee
‘IMOMEHT 3neKTpoHa. 3apaHve
Tema 14. B® cuctembl Egﬁzmi::oe
14.|TOX,0EeCTBEHHbIX 6 14 2 0 0
4acTHLL 3apaHuve
Tema 15. MeTopg Eomﬁzmﬁggoe
15.|ueHTpanbHOro nons B 6 15 2 2 0 3anaHme
Teopun aTtoOMOB.
Tema 16. KBaHTOBaHuMe ;Iglszmﬁ::oe
16.[aNeKTPOMarHMTHOro 6 16 2 0 0
nonsi 3apaHve
Tema 17 [MucbMeHHoe
17.[9nekTpnyeckoe 6 17 2 2 0 ggz:ﬁ;eee
ANNoNbHOE N3Ny4YeHune.
PervncrpaumnoHHblii Homep 648118 DAEKTPOHHEH
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Hepens MUX TPYAOEeMKOCTb Tekywume cpopMbl
NI Bucwanmuun/ - (CeMeCTPcoyecrpa (8 vacax) Xovpars
MpakTnyecknellaboparopHbie
Jlekuum 3aHATUSA paboTbi
Tema 18. Teopus lNncbmeHHoe
CTO/TIKHOBEHWA. MeTO,EI, JoMallHee
18 BopHa. ®azosas 6 18 > 4 0 3afaHue
) Teopua paccesdaHus. KOHTpOJ‘IbHaFI
KoHTponbHas pabota pabota
€93 no temam 11-18
Tema . toroesas Ok3aMeH
6 0 0 0
doopma KOHTponsA
Ntoro 36 36 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. NocTynatbl KBaHTOBOMU MEeXaHUKMW.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MocTynatbl kBaHTOBOW MexaHukn (KM). BonHoBas doyHkums (BP) u eé ceoictea. MNpuHumn
cynepno3uumun. B® HenpepbiBHOro cnektpa. Onepartopbl omanyeckux senmynH. Habniogaemole
domnanyeckne BennymnHbl n nx onmcaHue s KM

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

CobcTBEHHbIE (hyHKUMM KOMMYTUpPYtoWMxX onepatopoB. Onepartop koopanHaTtbl. Onepartop
nmnynbca. Onepartop MamunbToHa. 3agaym No Teme n3 KHur [1,2,3] 13 cnmucka oCHOBHOM
nuteparypsbl (C™. n. 7.1)

Tema 2. MaTpuyHasa KBaHTOBasi MeXaHUKa.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MatpuuHas KM. MNpeobpasosaHue B n onepartopos B KM. Teopusi npeacraBneHui.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

Matpuua nnoTHOCTU. YUCTble N CMELaHHbIE COCTOSHNSA. 3aaadym no Teme mu3s KHur [1,2,3] ns cnucka
OCHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 3. YpaBHeHue LlipeauHrepa.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

YpasHeHune WpeaunHrepa. CkopocTn nameHeHuns puaundecknx sennydmH B KM. Teopembl SpeHdoecTa.
CraumnoHapHble COCTOSHMS.

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

YacTtuua B 0oiHOMEpHOI 6eCKOHEYHO ryboKOo NoTeHUManbHon sme. NoTeHumanbHbIi 6apbep,
KO3g0OMLUMEHTBI MPOXOXAEHNS N OTpaXeHNs. 3afgaym no Teme u3s KHur [1,2,3] na cnmcka OCHOBHOM
nuteparypsbl (CM. n. 7.1)

Tema 4. CooTHOLLUEHUsI HeonpepeneHHocTu MenseHbepra.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MnoTHOCTb NoToka BeposiTHOCTU. COOTHOWEHMS HeonpeaeneHHocTu MeiseHbepra.
npaktnyeckoe 3aHsitne (2 4aca(os)):

Mpenctaenenne Nein3eHbepra. 3agayn no Teme u3 KHUr [1,2,3] 3 cnvcka OCHOBHOW NuTepatypsl
(cm.n. 7.1)

Tema 5. CnekTp NMHENHOro rapMoHn4Yeckoro ocuunnsatopa. KoHtponbHas pa6borta €1 no
Temam 1-4

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

CI'IeKTp NIVHENHOro rapMoHN4YeCKOoro ocumnnndatopa. BonHoBble PYHKLNK NIMHENHOro
rapMoHN4eCcKoro ocumnnatopa. PeweHne 3apayn o NMHENHOM ocunnnaTope MaTpunyHbiIM METOLOM.

npakTudeckoe 3aHsitne (6 yaca(os)):

KETPOHHBH
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KoHTponbHas pabota no temam 1-4 (npumepbl 3aaady CM. B M. 6).
Tema 6. KBaHTOBaHMe MOMeHTa uMnynbca.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

KBaHTOBaHMe MoMeHTa nmnynbca. CobCTBEHHbIE (PYHKLIMM ONepaTopoB NPOeKLUNiA MOMEHTA
MMMNynbca 1 KBagpaTta MOMeHTa MMnynbca.

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

MatpuyHoe npencrasneHne onepaTopa MOMeHTa umnynbca. 3agayv no Teme ns kHur [1,2,3] n3
crnmcka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 7. 3apaua ayx ten B KM. CnekTp v Bo/IHOBble (pyHKLMW CBSA3aHHbIX COCTOSIHUIA
3NeKTpoOHa B aTOMe BOAOpOAa.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

3apaya aeyx ten B KM. CnekTp 1 BONHOBbIE (OYHKLIMM CBA3AHHbLIX COCTOSIHUI 9N1EKTPOHA B atoMe
BO4OpOAA.

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

BeposATHOCTM 3HaYeHWiA on3n4eckmx HabnogaeMbix B OCHOBHOM 1 BO30Y>XXAEHHOM COCTOSIHMSAX
aToma Bogopoga. 3agayu no teme ua kHur [1,2,3] n3 cnucka oCHOBHOM nuTepartypsbl (CM. n. 7.1)

Tema 8. Teopusi cTauMOHapPHbIX BO3MYLLLeHUMN.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BapwnaunoHHbii Meton B KM. Teopus ctaumoHapHbix BO3MyLweHun. Cnyyan HeBbIPOXAEHHOrO
cnekTpa. Teopus BO3MYyLLEHNIA B Clly4ae BbIPOXOEHHOro criektpa. Ksasunknaccnieckoe
npubnuxeHwne. MNonyyeHne ycnosuii kBaHToBaHMs bopa.

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

OpdekT WTapka ang atoma Bogopona. 3agaym no teme n3 kKHur [1,2,3] 3 cnmucka OCHOBHOM
nuteparypsbl (™. n. 7.1)

Tema 9. HectaumoHapHasi Teopusi BO3MYLLLEHUN.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

HecTtaumoHapHas Teopusi Bo3MyLieHWit. [Mepexolibl B HENMPepbIBHOM CnekTpe. Teopusi eCTECTBEHHOM
LWMPWHBI [IMHWW.

npakTudeckoe 3aHsitne (2 yaca(os)):

[Neproamnyeckune 1 BHe3arHble BO3MyLWEHUS. 3a8aqn no teme ua kHur [1,2,3] n3 cnucka 0CHOBHOM
nutepartypsbl (CM. n. 7.1)

Tema 10. YpaBHeHue Odupaka. KoHTponbHas paboTta €2 no remam 5-9.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

YpaeHeHue Oupaka. PeweHne ypaBHeHus dupaka ons cBob6oaHOM YacTuupbl.
npaktnyeckoe 3aHsitne (4 4aca(os)):

KoHTponbHasa no temam 5-9 (npumepbl 3anay cM. B . 6).

Tema 11. MoMeHT uMnynbca pensaTUBUCTKOW YacTULbl.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MoMeHT nmnynbca pensaTmeBucTkom Yyactuubl. CnvH. CnHOPBLI.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Martpuubl MNaynu. 3agadm no teme s kHur [1,2,3] n3 cnvcka 0OCHOBHOW nutepatypsbl (CM. n. 7.1)
Tema 12. CnuH-opbuTanbHoe B3aumooencreme.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

CnuH-opbutanbHoe B3anMoOencTeume.

Tema 13. MarHUTHbIN MOMEHT 3N1eKTPOHA.

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

MarHUTHbIA MOMEHT 3N1EKTPOHA.

Tema 14. B® cuctembl TOXOEeCTBEHHbIX YacTULL.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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B® cucTtembl TOXOECTBEHHbIX YacTuy,. [lpencrasneHne BTOPUYHOrO KBaHTOBaHUS. BO30HbI.
depmmoHbl. ObpalieHne BpemeHn B KM. BoipoxaeHne Kpamepca.

Tema 15. MeTon, ueHTpanbHOro NoNs B TeOpMN aTOMOB.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MeTtopn ueHTpanbHOro nons B Teopum atomoB. CeA3b Paccena-CayHaepca. ToHkas cTpykTypa
cnekTpoB. Meton Xaptpu-®oka B Teopun atomoB. Xumnyeckas cesasb. Monekyna sogopoa.

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

PacueTt TepmMOB KOH(Urypaunii He3KBUBANEHTHbBIX 9NEKTPOHOB. 3afa4yv no teme u3 kHur [1,2,3] na
crnncka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 16. KBaHTOBaHMe aneKTpoMarHUTHOro nons
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KBaHTOBaHMe anekTpoMarHMTHOro nons. PeweHune ypaBHeHuin Makcsenna, HopmasbHble
KoopAuHaTbl, raMunbToHMaH. KeaHtoBaHune. Onepatopbl POXAEHUS N YHUYTOXEHUS DOTOHOB.

Tema 17. dnekTpuyeckoe AUMNONbHOE U3Ny4YeHue.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MornoweHne n na3ny4yeHne OOTOHOB aTOMaMm, COOTHOWEHNS DNHWTERHA.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

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

Tema 18. Teopus ctonkHoBeHun. Meton bopHa. Pa3oBas Teopusa paccessHMsA. KoHTponbHas
paborta €3 no temam 11-18

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Teopwusa cronkHoBeHuUn. Meton bopHa. dasosas Teopust paccesHus.
npakTudeckoe 3aHsitne (4 yaca(os)):

KoHTponbHas no temam 11-18 (Mpumepbl 3a4ad cM. B . 6).

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Buabl
N Pasnen CemecTp Henens | camoctositensHon [TpymoeMKoCTb ;%%’::Lﬁg:;gzg;
AucumnnuHel cemecTpa pabortbl (B yacax) 260TbI
CTYL,EHTOB P
NOAroToBK
1 Tema 1. lNocTynatbl 6 1 ﬂgﬂ a(zug erg 4 nomauHee
" |KBQHTOBOW MeXaHUKN. 3ananms 3apaHve
NOAroToBK
Tema 2. MaTpunyHas 6 5 Agﬂa?u:erc? 4 nomaliHee
" |KBaHTOBas MexaHuka. sananms 3apaHve
NoAroToBK
Tema 3. YpaBHeHue 6 3 ugﬂaciugerg 4 noMallHee
" |lWpeounHrepa. 3ananms 3apaHve
Tema 4. CooTHOWeEHNS noaroToBKa oMawWHee
. [HeonpemeneHHOCTH 6 4  |onomMawHero 4 3anaHme
eiri3eHbepra. 3a4aHns
Tema 5. CnekTp noaroToeka fomalHee
NNHENHOro AomallHero 2 3apaHve
rapMOHMYECKOro 6 5 3apaHus
" locumnnnaTopa. NoAroToBka K
KoHTponbHas paboTta KOHTPONbHOWA 2 KOI%TpOJ‘IbHaFI
€1 no Temam 1-4 paboTe pabora
PerucrpaumnoHHbIi Homep 648118 OBAEKTPOHHEH
B0l VHUBEPCHTET
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Bunei dopMbl KOHTPONSA
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb CaMOCTOSITENLHOVA
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
6 Tema 6. KBaHTOBaHuMe 6 6 Hgﬂ;ﬂg:r'(g 4 nomatHee
" IMOMeHTa umnynbca. 3ananms 3afaHune
Tema 7. 3apaya oByx
Ten 8 KM. CnekTp n NOArOTOBKA
- [BONHOBbIE PYHKLNK 6 v [OMALHEro 4 JomaliHee
" [cBSAI3AHHbIX COCTOSIHWI 3anaHns 3ajaHue
9NeKTpoHa B atoMme
BoOopoa.
Tema 8. Teopus noaroToeka
MaLH
8. |cTaumoHapHbIX 6 8 |momawHero 4 ggﬂ:m:e
BO3MYLLEHUIA. 3agaHung
Tema 9. noaroToBska
MaLlH
9. [HectaumoHapHas 6 9 |momawHero 4 ggu:Hm eee
Teopuns BO3MYLLEHW. 3agaHng
noarotoeka
MaLH
Tema 10. YpaBHeHne LomauHero 2 g.aoﬂ:HM;e
10 Hwupaka. KoHTponbHas 6 10 |3apaHus
‘lpaboTta €2 no Temam NoaroToBka K
2-9. KOHTPONbHOW 2 Kongoanaﬂ
paboTe paborta
Tema 11. MomeHT
noaroToBkK
11 |AMAyneca 6 11 ,ugﬁla?m?erc? 4 fomalliHee
"lPensaTuBnUCTKON 3agaHue
3afaHuns
YyacTuubl.
Tema 12. noaroToBska noMalHee
12.|CnuH-opbuTanbHoe 6 12 |pomawHero 4 3anamme
B3aMMoOelncTBue. 3a0aHus
13 Tema 13. MarHuTHbI 6 13 Hgﬂ;ﬂ:eBrKg 4 nomauwHee
. . HW
MOMEHT 3/1eKTPOHa sananms 3apaHue
Tema 14. BO cuctembl noarotoeka
MawH
14.[TOX0eCTBEHHbIX 6 14 |(oomawHero 4 ggu:Hm ee ©
yacTtumu,. 3agaHus
Tema 15. MeTon noaroToeka
MaLlH
15.|ueHTpanbHoro nons B 6 15 |momauwHero 4 ggﬂ:HM:e
Teopun aToOMOB. 3agaHus
Tema 16. KBaHTOBaHue noaroToeka
MauH
16.[aneKTpoOMarHMTHOro 6 16 |oomawHero 4 ggu:Hmeee
nons 3agaHus
Tema 17. rnoaroToBka
MaLlH
17.[9nekTpnyeckoe 6 17 |omomawHero 4 ggu:m:e
OUNONbHOE N3NyYeHme. 3agaHuns
noaroToBK
Tema 18. Teopus OnroToeka 5 oomallHee
cTonkHoBeHun. Meton JoMallHero
3afaHuve
18 BopHa. ®azosas 6 18 3ajaHus
‘ITeopus paccesHus. NOAroToBKa K
KoHTponbHas paboTta KOHTPOMNBHOM ) KOgTPOHbHaﬂ
€3 no temam 11-18 paboTe pabora
Ntoro 72
o SAEKTPOHHBH
PerncTtpaunoHHbiin Homep 648118 08 VHH B EPCHTET
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

Kypc nekumii n npaktmyeckne 3aHaTMs, caMocTosTenbHas pabota CTyAeHTOB, NPOBEAEHNE
KOHTPOSbHbIX paboT

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NocTynatbl KBaHTOBOMU MEeXaHUKMW.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

KommyTtatopbl onepartopos. 3aga4ym no teme m3 KHur [1,2,3] 3 cnucka oCHOBHOW nuTepartypsbl (CM. n.
7.1)

Tema 2. MaTpuyHasa KBaHTOBasi MeXaHUKa.
JoMalwHee 3afaHune , NpuMepHble BONpPOCHI:

MmnynbcHoe npencTaeneHune. MaTtpuua nnoTHOCTY B SHEpPreTu4eckoM npeacraBneHnn. 3anayv no
Teme 13 kHur [1,2,3] M3 cnncka oCHOBHOM nuTepartypsbl (CM. n. 7.1)

Tema 3. YpaBHeHue LLpenouHrepa.

JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

TyHHenbHbIN adphekT. 3agaym no teme us kHur [1,2,3] n3 cnmcka OCHOBHOW nutepaTypsbl (C™. n. 7.1)
Tema 4. CooTHOLWEHUs HeonpeneneHHocTn MenseHbepra.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

[MpencraeneHne B3anmMonencTens. 3anaym no reme U3 KHur [1,2,3] 3 cnmcka 0CHOBHOW nuTepatypsl
(cM.n.7.1)

Tema 5. CnekTp NMHENHOro rapMoHnyYeckoro ocuunnstopa. KoHTponbHas pabota €1 no remam
1-4

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

3apaym no teme m3 kHur [1,2,3] n3 cnmcka OCHOBHOW nutepatypsbl (C™. n. 7.1)

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

[MpumMepbl 3a0a4y cM. HuXxXe B nNyHkTe [Npoyee

Tema 6. KBaHTOBaHUe MOMeHTa UMNyJbca.

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

CnoxeHve MOMeHTOB. 3afa4yum no Teme u3s KHur [1,2,3] na cnucka OCHOBHOW nutepatypsbl (CM. n. 7.1)

Tema 7. 3apaya nByx Ten B KM. CnekTp v BONHOBble (PYHKLUWN CBSA3aHHbIX COCTOSIHUMA
3aNeKkTpoHa B aToMe Boaopoaa.

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

HenpepblBHbIA CNEKTP COCTOSIHMIA SNEKTPOHA B aTOMe Bogopoaa. 3agadun no teme ma kHur [1,2,3] n3
crmcka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 8. Teopus cTaLMOHaPHbIX BO3MYLLLEHUH.
LoMalHee 3afaHne , NPUMeEpPHbIE BOMPOCHI:

CekynsipHoe ypaBHeHue. MeTton Putua. Meton nuHeiHbix KoMOMHaumii. 3agaym no TeMe U3 KHur
[1,2,3] n3 crnimcka OCHOBHOW nutepaTypsbl (CM. . 7.1)

Tema 9. HectaumoHapHasi Teopusi BO3MYLLLEHUN.
IoMallHee 3afaHune , NPUMepPHbIE BOMPOCHI:

Anunabatuyeckne Bo3myLeHMs. 3aaaym no Teme ns kHur [1,2,3] u3 cnmcka 0CHOBHOW nuTeparypsl
(cM.n. 7.1)

Tema 10. YpaBHeHue Odupaka. KoHTponbHas paboTta €2 no remam 5-9.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Anrebpa matpuu dupaka. 3agaym no teme ua kHur [1,2,3] M3 cnncka OCHOBHOWM nuTepatypbl (CM. M.
7.1)

PervncrpaumnoHHblii Homep 648118 DAEKTPOHHEH
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

[MpuMepbl 3apay cM. HUXe B nNyHKTe lNpoyee

Tema 11. MomeHT nmnynbca pensiTUBUCTKON YacTULLbI.
JoMallHee 3afaHune , NpuMepHble BOMpOoCHI:

CaoiicTBa onepatopos cnvHa. 3agayn no teme ua kHur [1,2,3] n3 cnmcka OCHOBHOWM nuTepatypbl (CM.
n.7.1)

Tema 12. CnuH-opbutanbHoe B3aumonencTeume.
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

MaTpuyHble 9NEMEHTbI raMUIbTOHMAHA CNNH-0POUTaNbHOro B3anMOOENCTBUS. 3a4a4m No TeMe 13
KHur [1,2,3] 3 cnncka oCcHOBHOM nuTepatypbl (CM. n. 7.1)

Tema 13. MarHUTHbIN MOMEHT 3N1EKTPOHA.
JoMallHee 3agaHune , NpuMepHble BONpPOCHI:

BaanmogencTeme anekTpoHa ¢ MarHMTHbIM nonem. 3agadm no teme na kHur [1,2,3] n3 cnmcka
OCHOBHOW nuTepaTtypbl (CM. n. 7.1)

Tema 14. Bd cucteMbl TOXOeCTBEHHbIX YacTul,.
JoMallHee 3agaHune , NPUMepPHbIe BOMPOCHI:

Onepatopbl (pn3n4ecknx BENNYUH B NpeacTaBneHn BTOPUYHOIO KBAHTOBaHNSA. 3af4a4ym no Teme U3
KHur [1,2,3] 3 cnucka ocHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 15. MeTopn, LLleHTpanbHOro nons B TeOp1Mn aToMOB.
noMalHee 3anaHne , NpUMepHbIe BOMPOCHI:

Pacuet TepmMoB KOHMUrypaunii 3KBMBaNEHTHbIX 3NEeKTPOHOB. 3a4a4n no Teme n3 kHur [1,2,3] 13
crmcka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 16. KBaHTOBaHUe 3NeKTPOMarHUTHOro nons
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

KannbpoBoyHas nHBapuaHTHOCTb. 3adaym no tTeme n3 kHur [1,2,3] n3 cnucka oOCHOBHOM nuTepaTypbl
(cm.n. 7.1)

Tema 17. dnekTpuyeckoe AUNONbHOE U3NyYeHue.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

CnoOHTaHHbIe anekTpuyeckmne aunonbHbie nepexoabl. BblHyXOEHHbIe SnekTpuyeckme AUnonbHble
nepexopl. 3agadyun no Teme nu3a KHur [1,2,3] 3 cnucka 0OCHOBHOM nuTepatypbl (CM. n. 7.1)

Tema 18. Teopusa cronkHoBeHU. MeTton BopHa. ®a3oBas Teopusi paccesHusi. KOHTponbHas
paborta €3 no temam 11-18

LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

dopmyna Pesepopaa. 3anaym no reme u3 KHur [1,2,3] n3 cnmcka 0OCHOBHOWM nuteparypbl (CM. M.
7.1)

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
[MpumMepbl 3a0ay cM. Huxe B nNyHkTe [Npoyee
Tema . UToroesasi popma KOHTpons

MpvMepHble 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 ons KOHTPONbHbLIX PaboT.

1. Bblumcnutb KoMmyTartop [pz,1z*2], roe |1z - onepaTtop npoekuy MOMeHTa uMnynbca, U pz -
KOMMOHEHTbI UMMYyNbCca YacTULbl B 0EKAPTOBOW CUCTEME KOOPAMHAT.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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2. Haintn 3HadveHve goyHkumm F(x)=exp(ia*px)*(x-2)"2 npn x=1 (px - oneparop npoekumnn nmrynbsca
Ha OCb X).

3. Hanitn cpenHee 3HayeHne KMHEeTUYECKOW SHepPrum anekTpoHa B atTome Bo4opoaa B OCHOBHOM
COCTOAHUN.

4. Onepatop NaMnnbTOHA YacTULbl CO CNNMHOM S=1/2 paBeH H=a*Sx+b*Sy, BonHOBas hyHKUNS
yactuubl paBHa (A; B). C kakol BEpOSITHOCTbIO YacTMLa HaxXoOUTCS B OCHOBHOM COCTOSIHUN?

5. HanTtn pacnpeneneHne BeposATHOCTEN O/ KOMMOHEHT UMMybca YacTuubl, ecnv eé BonHoBas
doyHKLMA paBHa A*exp(-a*(x"2+y"2)-ib*z).

6. Hantu pacnpeneneHne BepoaTHOCTEN A1 KOMMOHEHT UMMynbca IMHEMHOro rapMOHNYECKOro
ocuunnaTopa ¢ Maccom m 1 YacTOTON W B OCHOBHOM COCTOSIHUN.

7. HainTn pacnpeneneHne BepOSTHOCTEN A1 KOMMOHEHT UMMy/bca MMHEAHOrO rapMOHNYECKOrO
OCUMNNIATOPA C MacCo M 1 YaCcTOTON W B MEPBOM BO30Y>XXIEHHOM COCTOSIHUM.

8. Haitn sHepruo CoOCTOSHNIA C HyNEBbIM MOMEHTOM MMMYbca AN YacTuLbl C MACCon M, ecnu
NoTeHUManbHas SHEPrus YacTuLbl paBHa Hymo BHYTPU cdiepbl C paanycom a u 6eCKOHEYHO
6onblas BHe 310N cpepb!.

9. Haiitn BeposiTHOCTb NpebbiBaHMSA 3NeKTpoHa B KNacCUYecKn 3anpeleHHoin obnactu (1.e. B
obnacTu, B KOTOPOIA ero NonHas 3Heprusi MeHblue NoTeHUManbHOW 3HePrumn) B OCHOBHOM COCTOSIHUN
aTtoma Boopona.

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

roe a nb - nocTosHHbIE.

11. Hantn cpegHee 3Ha4YeHMe NoTeHUNANbHOM 3HEPrM 3N1EKTPOHAa B aTOME BOAOPOAa B OCHOBHOM
COCTOSIHUW.

12. HanTn KoatppuLMEHT OTpaxeHns YacTuLbl C MacCcoil m OT NOTEHUWANbHON MBI
(NoTeHuManbHas aHeprus YactTuubl NPV OBUXEHUN BAOSb OCY X paBHa Hy/o Be3ne, KpoMe obnactu
O<x<a, rae oHa pasHa -U, U>0).

13. BonHoBas doyHKUMS YacTuubl ¢ maccon M pasHa Cexp(-r/p). HanTn cpenHee 3HaveHune
KMHETMYECKOWN SHEPrnn YacTuubl.

14. lNoTeHumanbHasa sHeprusa YactTuupl ¢ Macco m pasHa V(x)=a|x|. OueHUTb 9Hepruo OCHOBHOIO
COCTOSIHWS, NCNOSMb3Ys COOTHOLWEHWE HeoNnpeaeneHHOCTH.

15. [aMUNbTOHMAH YacTuLUbl B 3N1eKTPOMarHMTHOM none ¢ noteHunanamu A(r,t), phi(r,t) paseH
H=(p-eA/c)"2/2m+e*phi. HainTn onepartop yckopeHus 4acTuubl.

BUNETbI K 9K3AMEHY

1. Teopus paccesHusa. Meton BopHa.

MpencTaenerne Nein3eHbepra.

2. [MNoTHOCTb NOTOKA BEPOSATHOCTH.

BblHyXOEHHblEe aneKTpuyeckme AnnonbHble nepexopl.

3. Monekyna Bogopoga.

TeopeMbl OpeHgoecTa.

4. Ycnosusa kBaHToBaHuS bopa.

CTtaumoHapHble COCTOSHUS

5. YpOBHM aHEpPrum NMHENHOro rapMoOHMYECKOro ocumnnaTopa
CobCTBEHHbIE (hyHKUMM onepaTopos Iz, 12

6. Teopusi eCTEeCTBEHHOW WUPWHbI IMHWUIA

KBaHTOBaHMe aneKTpOMarHUTHOro NoNs. SHEPrns N UMNynbC OOTOHOB

7. Teopus cTaumoHapHbIX BO3MYLLEHWNA. BbIpOXOEHHbIN YPOBEHb SHEPrUM
CsowicTBa onepaTopoB PU3NYECKNX BENNYMH

8. BropuyHoe kBaHTOBaHune. depMnoHbI

CooTHoweHns HeonpeaeneHHocTe eliseHbepra

9. Teopus HecTaLMOHAPHbIX BO3MYLLEHWI

KETPOHHBH
B_EPCHTET
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3apava AOByX Ten B KBAHTOBOW MeXaHuKe

10. MoMeHT KonuyecTBa ABUXEHUSA PENITUBUCTCKOM YacTuubl. CnuH. CnnHopsl.
Teopus npencrasneHunin

11. CnoHTaHHbIe aneKkTpuyeckme AunosbHble Nnepexonbl

KsaHTOBaHME MOMEHTa KONn4yecTsa OBUXEHMNS

12. CnnH-opbutanbHoOe B3aMMOAENCTBME

Onepartop nmnynbca

13. YpaBHeHue Naynn. MarHUTHbI MOMEHT 3N1eKTpoHa

YeTHOCTb COCTOSIHWIA YacTuWLbl B LLEHTPaNbHOM none

14. Onepatop obpauleHns BpemeHn. Teopema Kpamepca

PeweHwne ypaBHeHusa dupaka ons cBo60AHOM YacTuubl

15. [INCKPETHBIN SHEPreTUYeCcKnin CnekTp atoma Bogopoaa

YpaBHeHuve Ldupaka

16. BTopuyHoe kBaHTOBaHMEe. BO30HbI

MartpunyHoe npencrasneHne onepaTopoB KOMMNOHEHT MOMEHTa UMMy bca
17. BonHoBbIe QOYHKLMM CUCTEMbBI TOXOECTBEHHbIX YacTuUL,

KBaHTOBbIE Nepexobl B HEMPEPbIBHOM CMeKTpe

18. Teopuns camocornacoBaHHOro nons B atoMax

Onepartopbl CKOpPOCTEN N3MEHEHNS OU3NHYECKUX BENUYNH

19. dasoBag Teopus paccesHusS

TyHHennposaHve

20.0Onepartopbl CKOPOCTEN NBMEHEHNS (PUINYECKMX BENNYNH
BapraunoHHbIi MeTon, B KBAHTOBOM MEXaHuke

21. Teopus cTaunmoHapHbIX BO3MYLLEHUI. HEBLIPOXAEHHbIV YPOBEHb SHEPrun
CnoxeHne MOMEHTOB.

22. Teopus cTaunoHapHbIX BO3MYLLEHUIA. BbIpOXAEHHbIN YPOBEHb 3HEPrUn
O6MeHHOe B3anMoLeincTeme

7.1. OcHOoBHas nuTeparypa:

1. Koyenaes b./. KBaHTOBas Teopus: koHcnekT nekuuin / b. W. Koyenaes; KasaH. gpenep. yH-T, IH-T
gounaunku, Kad TeopeTt. pusnkun.-[2-e nsa., nepepad., non. n ncnp.].-KazsaHb: [KazaHckuii
yHuBepcuteT], 2013.-222 c.

2. NaebipnoB A.C. KBaHTOBas MexaHwuka: y4ebHoe nocobue. [OnekTpoHHbIN pecypc] - CM6: BXB
Metepbypr, 2011. - 704 c. Pexum goctyna: - http://znanium.com/bookread.php?book=351130

3. duaunka. BonHosas ontuka. KeaHtoBas npypona nsny4yeHust. nemMeHTbl aTOMHOM U S 4ePHON
ouankn: Yueb. noc. / C.U.KysHeuos, A.M.Jlugep - 3-e n3a., nepepab. n gon. - M.: By3os. y4eb.:
HNLU MH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 aks.
http://znanium.com/bookread.php?book=438135

7.2. lononHuTenbHasa nureparypa:

1. Conosbes O.B. 3anayn no KBaHTOBOW MeXaHWUKE: BONMHOBbIE (PYHKLUMM 1 onepaTopbl (y4.-METOA.
nocobve). [OnekTpoHHbIn pecypc] - 2013. - KazaHb. - KMNPY. Pexum poctyna:
http://kpfu.ru/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf
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2. bopucénok C.B., KoHgpaTtbes A.C. KBaHTOBas ctatuctnyeckas mexaHuka. M.: duamatnut, 2011.
- 136 c. http://e.lanbook.com/view/book/2672/

7.3. UHTepHeT-pecypcChbl:

Lecture notes in Quantum Mechanics. D Cohen - arXiv:quant-ph/0605180
mMeToaunyeckme marepuansl kagoenpbl T® - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnuoteka - http://www.newlibrary.ru

Ob6pasoBatenbHoblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Caiit kadbenpbl TeopeTuyeckon domsnkn - http://www.kpfu.ru/main_page?p_sub=5721
9BbC KHura®oHg - http://www.knigafund.ru

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "KBaHTOBas MexaHuka" npegnonaraeTt UCnonb3oBaHue cnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON yNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum ntoboi Buaeo n ayamno
NHpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHOM ayAUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMBI, a TAKXe MHTEPaKTMBHOM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTcs KMo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONISIET MPOBOANTL NIEKLMMW, MPaKTUYECKNE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke ocHaleHa WupPOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-bMbnmoTeyHol cnucteme " brnbnmnoPoccurka", BocTyn K KOTOPOW NpenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nMTEpaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoywmnx pOCCUNCKNX
N30aTenbCTB ryMaHUTapHOW NuTepaTypbl, U3AaHNS Ha aHTIMACKOM S3blKe BeOyLWMX aMEPUKAHCKUX U
€BPOMNEeNCKMX N30atenbCTs, a TakxXe peakme N ManoTmpaxHole N3aaHnsa PoCCUCKUX PpermoHanbHbIX
By30B. 9bC "BubnunoPoccurka" obecneynBaeT WNPOKMIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM Ais
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMob30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSM (penepasnbHbIX rOCyAapCTBEHHbIX 0bpa3oBaTenbHbIX CTAH4APTOB
BbiClLero npodoeccuoHanbHoro obpasosarus (ProOC BIMO) HOBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayantopun Ons NpoBeAeHMs NEKLUMOHHBIX U MPaKTUYECKUX 3aHSTUIA.
Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no

HanpasneHnto 03.03.03 "Paanodpuamka” n npocunto noarotoskm Pagnogpuanyeckmne metoapl no
obnacTsim npumeHeHus (Pagnodmanyeckne namepeHuns) .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbin Homep 648118 5AE
CtpaHnua 15 13 16. 111 yHlf[

S OEMALIGH



Mporpamma aucumnnuHbl "KBaHToBas MexaHuka"; 03.03.03 Panmogumaunka; LoLeHT, K.H. bainbekos 3.U. , npodeccop, A.H. (npodheccop)
MankuH B.3.

ABTOpP(bI):

ManknH B.3.

Balibekos 3.U.

" 201 __ .
PeueH3eHT(bl):

Koyenaes B.U.

" 201 __ .

PernctpaumnoHHbii Homep 648118 5AE
CtpaHnua 16 n3 16. iis yHlf[
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