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Mporpamma gucumnnuHel "KeaHToBasg Teopms”; 03.03.02 "dusuka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrtpaHnua 2 n3 11.




Mporpamma gucumnnuHel "KeaHToBasg Teopms”; 03.03.02 "dusuka".

Mporpammy aucuunnvHel paspabotan(a)(n) ooueHT, K.H. banbekos 3.U. (Kadenpa Teopetunyeckoi gousmkn, OToeneHue
domaunkn), 1Edward.Baibekov@kpfu.ru MankuH B.3.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
OrnK-1 CnocobeH nprMeHsiTb 6a30Bble 3HAHWUS B 06NaCTN OU3NKO-MaTEMATUYECKUX U (UNn)

ECTECTBEHHbIX HayK B cdpepe CBOE NPOPecCUoHanbHoM AeaTeNbHOCTHY;

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBbI KBAHTOBO-MEXaHNYECKOr0 OMNCaHMS COCTOSHMIA ON3NHECKIX CUCTEM 11 MaTeMaT4EecKoro annapara
KBaAHTOBOW TEOPUM

JlonxeH ymeThb:

oOpMyNNPOBaTh M [0Ka3biBATb OCHOBHbIE Pe3ynbTaTbl KBAHTOBOW TEOPU

JlonxeH BnapeTb:

HaBblkamMy peLleHNst NPOCTEMWMX 3a4a4 0 HAXOXAEHNN SHEPreTUYEeCckoro CrekTpa U BOMHOBbLIX OYHKLMIA KBAHTOBbLIX
CUCTEM U BbIYUCNIEHNS BEPOSITHOCTEW MX NEPEX0AoB B APYrMe COCTOSIHMS NoA BAUSIHUEM BO3MYLLEHWIA

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

K panbHelweMy oby4eHuto

2. Mecto gucuunnuHel (Moayns) B cTpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkatodeHa B padaen "B1.0.22 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUNOHASBHOWA
obpasoBatenbHoii nporpammel 03.03.02 "dursrka (Prnsnka KBAHTOBLIX CUCTEM U KBAHTOBbLIE TEXHONOMMN)" 1 OTHOCUTCS K
06s3aTeNbHbIM AUCLMNANHAM.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuML(bl) HA 216 yaca(os).

KoHTtakTHasi paboTa - 108 4aca(oB), B TOM Yncne nekumm - 54 yaca(os), npaktuyeckne 3aHaTms - 54 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 54 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(oB).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNNHBI: 3K3aMeH B 6 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIUHE (MOAYNIO)

Bunabl 1 yacbl KOHTaKTHOW PaboThbl, Camo-

MX TPYA0EMKOCTb (B Yacax) CTOSI-

N Pasnenbl gucumnauHb! / Ce- [Nekuun,Nekumnn| Npaktu-Mpaktn-Jlabopa-fa6opa- TeNb-
monyns MecCTp| Bcero | B 3n. |4yeckme |4yeckue [TopHble|TOpHble| Has

copme [3aHATUSA,| B an. |paboTbl,| B an. pa-
Bcero |(cdopme| Bcero |chbopme| 60Ta

Tema 1. OCHOBHbIE MOHATUS KBAHTOBOM
1. TeopM 6 6 0 6 0 0 0 4
2. |Tema 2. Teopus npeactaBneHui. 6 3 0 3 0 0 0 6
3 ;anzma 3. KoHTponbHas pabota €1 no temam 6 0 0 5 0 0 0

3AE
CtpaHuua 3 us 11. Bl YHH



Mporpamma gucumnnuHel "KeaHToBasg Teopms”; 03.03.02 "dusuka".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYAO0EMKOCTb (B Yacax) cToS-
N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has
c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa
Tema 4. DBoNoUMSA KBAHTOBbLIX COCTOSIHWIA BO
4. BPEMEHM 6 6 0 4 0 0 0 2
5. |Tema 5. OgHOMEPHOE ABMXEHNE 6 6 0 6 0 0 0 2
Tema 6. [1BuxeHune B
6. LEHTPanbHO-CUMMETPMYECKOM Mone 6 3 0 3 0 0 0 4
7. |Tema 7. Teopns BO3MyLEHMUN 6 6 0 6 0 0 0 2
8. |Tema 8. Teopusa paccesHus 6 3 0 3 0 0 0 6
9. Iasma 9. KoHTponbHas pabota €2 no temam 6 0 0 2 0 0 0
10.|Tema 10. BapraumnoHHbIi MeTon, 6 3 0 3 0 0 0 4
11. Tema 11. KBasuknaccuyeckoe npubnmxeHve 6 3 0 3 0 0 0 4
12.|Tema 12. MHOro4acTM4Hble CUCTEMbI 6 3 0 3 0 0 0 4
Tema 13. MHOroanekTpoHHblEe aToMbI 1
13. MONEKy/bl 6 3 0 3 0 0 0 4
Tema 14. OcHOBbI KBAHTOBOM
14. 3NEKTPOANHAMUKN 6 3 0 s 0 0 0 4
15. Tema 15. OCHOBbI PENATUBUCTCKON MEXAHUKMN. 6 6 0 5 0 0 0 8
16. ]’81\41%1 6. KoHTponbHasi pabota €3 no temam 6 0 0 5 0 0 0
Toro 54 0 54 0 0 0 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHbIE MOHATUSA KBAHTOBOM TEOpUN

Lyannam siBneHnin MuKpoMupa: OUCKPETHbIE CBOMCTBA BOJH, BO/IHOBbIE CBOWCTBA YacTuu,. [MpuHUMNbI
HeonpeaeneHHocTu 1 cynepnoauuum. MpoctpaHcteo MnbbepTa. Onepatopbl HA6M0AaEMbIX (PUSNHECKUX BEIMYUH W X
cBovicTBa. CobCTBEHHbBIE CPYHKLUM 1 COBCTBEHHbIE 3HAYEHUS onepaTopoB. JUCKPETHbIN 1 HEMPEPbIBHLIN CNEKTp.
Cob6cTBEHHbIe dhyHKLMM KOMMYTHpYOWKUX onepaTopoB. CooTHoWweHWe HeonpeneneHHocTe ManseHbepra ans
PU3NYECKUX BESTUYVH.

Tema 2. Teopusi npeacraBneHnN.

YHuTapHble npeobpa3oBaHnsl BONHOBbIX (OYHKLMIA 1 onepatopoB. MaTtpuyHbii MeTon. KoopanHatHoe npeacrtaeneHme.
CBsA3b BOMHOBOW GOYHKLUMN 1 BEKTOPA COCTOSIHUS. VIMnynbcHoe npeacTtasneHne. 3anncb onepaTtopoB KOOpAnHaTbI 1
MMMynbca YacTuubl B UMMNYNbCHOM NpeactasneHnn. Martpuua nnoTHOCTU. YUCTbIE N CMeLlaHHbIE COCTOSIHUS. Y paBHEHME
HelmaHa.

Tema 3. KoHTponbHas pa6ora €1 no temam 1-2
KoHTponbHas pabota no temam 1-2
MprMepbl 3aaa4 Ans KOHTPONbHON PaboThbl:

1. Bbluncnutb kKoMmyTaTtop [pz,1z*2], rae Iz - onepaTop NpoekumMn MoOMeHTa UMMyNbCa, U PZ - KOMMOHEHTLI UMMYNbca
yacTuLbl B 1€KapTOBOV CUCTEME KOOPAMHAT.

2. Haritn 3HadveHme doyHkumm F(x)=exp(ia*px)*(x-2)"2 npu x=1 (px - oneparop Npoekummn nmnynbca Ha ocb X).

3. Hawitn pacnpeneneHne BepOATHOCTEN AN KOMMOHEHT UMMNYNbCa YacTuLbl, ECIN €€ BONHOBAs (OYHKLMS paBHa
A*exp(-a*(x"2+y"2)-ib*z).

4. BonHoBas dpyHkums yacTtuubl ¢ maccoi M pasHa Cexp(-r/p). HainTn cpegHee 3Ha4eHne KUHETUHECKO SHEPrm
YyacTuubl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 4. 3B0ONOLUA KBAHTOBbIX COCTOSIHUIA BO BPEMEHU

YpasHeHve lWpeavHrepa. MNOTHOCTb NOTOKA BEPOATHOCTW U ypaBHEHME HenpepbiBHOCTU. OnepaTtop NPOM3BOL4HON NO
BPEMEHW OT AMHAMUYecKoin nepemeHHoi. MpencTasneHne ManseHbepra. CTaunoHapHble coOCTOsHNSA. VHTerpanb
IB/XEHWS Kak CnefcTBme CBOVWCTB CUMMETPUN KBAHTOBOW CUCTEMbI. [TOHATNE YETHOCTM KBAHTOBO-MEXaHNYECKOro
COCTOSIHNS.

Tema 5. OoHOMepHOE OBUXEHUEe

MpumMepbl cBeOeHNs cTaumMoHapHoro ypasHeHus WpeanHrepa ons TpexmepHbIX CUCTEM K OQHOMepHON 3agade. MeTton
pasgeneHus nepemMeHHblx. HYactuua B 04HOMEPHO HeCKOHEYHO rnyBoKoM NOTEHLUANBHOM sIME: ANCKPETHbIV CHEKTP
aHepruu. MpoxoxaeHre YacTuLbl Yepes 0AHOMEPHbIN NoTeHUuanbHbIl 6apbep. MNoHSATME KOIPULMEHTOB OTPAXEHMNS /
NPOXoXAeHNS. [apMOHNYECKWIA OCLUMUNNATOP.

Tema 6. [BNXeHMe B LLeHTpaNbHO-CUMMETPUYECKOM fose

Obwas Teopus OBUXEHNS B LLEHTPANbHO-CUMMETPUYECKOM none. MoMeHT nmnynbca. CobcTBEHHbIE PYHKLUN 1
Cc0OCTBEHHbIE 3HAYEHUS KBaapaTa MOMEHTA UMMYNbCa M €ro Npoekumn. AToM BOLOPOAA: SHEPTrETUYECKNIA CNEKTP U
cobcTBEHHbIE CPYHKUMU. KpaTHOCTb BLIPOXAEHUSI COCTOSIHWIA. Knaccudovkaumsi COCTOSIHUIA MO KBAHTOBBIM YCNaM.
CnekTp BOOOpPOAonono6HbIX aTOMOB.

Tema 7. Teopusi BO3MyLLLeHUN

Teopus cTauMOHaPHbBIX BO3MYLEHWIA ANs1 AUCKPETHOrO cnekTpa. BoamylueHus npyn Hanuyumm BeIpoXaeHus. ddodekT
Wrapka ona atoma Bogopona. BoamyieHusi, 3aBucsiwme o1 BpeMeHW. MNepexobl CUCTEMbI B HOBbIE COCTOSIHWS MO
BIUSIHMEM BO3MYyLEHNS. [Tepexolbl B COCTOSIHWSA C HEMPEPbIBHLIM CNeKTPOM. COOTHOLWEHME HEONPEAEeNEHHOCTU ANis
SHEPrVN 1 BPEMEHN.

Tema 8. Teopusa paccesiHUS

CeueHue paccesHus B BopHoBckoM npunbnuxennu. duddpepeHumanbHOe CEYEHNE pacCesHUs B Cydasix KynOHOBCKOro
1 KOPOTKOAENCTBYIOWEro noteHumanos. dopmyna Pesepgopna. PaccesHue npy 60MbLIMX SHEPTMAX HYACTULL.
PaccesHve MmeaneHHbIx YacTuu. AHannMTMYeCKne CBOMNCTBA aMnaMTy bl paccesHus. Pe3oHaHCcHOe paccesHme npu Manbix
SHEeprusix.

Tema 9. KoHTponbHas pa6ora €2 no remam 4-8

KoHTponbHas pabota no temam 4-8

Mprmepbl 3aaa4 AN KOHTPONbHOM paboThbl:

1. HaiiTn cpefiHee 3HaYeHVe KUHETUYECKOW SHEPr SNEKTPOHA B aTOME BO4OPOAa B OCHOBHOM COCTOSIHUN.

2. HainTtn pacnpeneneHue BepoaTHOCTER A1 KOMNOHEHT MMMyNbCa NMMHEAHOMO rapMOHMYECKOr0 OCLMANATOPa C Maccom
M 1 4aCTOTON W B OCHOBHOM COCTOSIHUMN.

3. Haiitn pacnpepneneHune BepOfITHOCTeI7I Ons KOMMOHEHT nMmnynbca NNHENHOro rapMoHn4yeckoro ocumnnatopa c maccom
m N 4acTOTON W B nepsom B036Y)K,D,6HHOM COCTOSAHUN.

4. HaitTn aHepruo cocTosiHWIA C HyNEBbIM MOMEHTOM MMNy/bca AMs HaCTULLbl C MACCOW M, eCnu NOTEHLMAaNbHas aHeprus
yacTMUbl paBHa Hyo BHYTPU cdoepbl C paanycom a n 6eckoHeqHo Bonbluasi BHe 3ToW cqoepbl.

5. Haiit BepoATHOCTb NpebbiBaHnsl 3NeKTPOoHa B KNAacCUYeckm 3anpelueHHon obnactu (1.e. B 06nactu, B KOTOPOWA ero
MoNHas 3HepPrusi MEHbLIE NOTEHLUMANBbHOW 3HepPrun) B OCHOBHOM COCTOSIHMI atoMa BOAOPOAA.

6. HainTn ypoBHM aHEPrumn 1 BONHOBbIE (PYHKLIMM YACTULbI C MOMEHTOM UMMynbca |=1, ecnn raMmnbToHMaH YacTuupl
paeeH H=b*Iz"2+b*(Ix"2-ly"2),

roe a n b - noctosiHHbIE.

7. Haintn cpenHee 3HaYeHne NoTeHUManbHOM SHEPrn 9NeKTPOoHa B aTOME BOLOPOLA B OCHOBHOM COCTOSHUM.

8. HainTn KoadppnLUMEHT OTpaxXeHUS YacThLbl C MACCOM M OT NOTEHLMNANBHON SMbl (MOTEHUMANbHASA SHEPrUs YacTuLbl
npw OBUXEHMN BOONb OCU X paBHa Hynio Besne, KpoMme obnactn O<x<a, rae oHa paeHa -U, U>0).

9. NoTeHumanbHas aHeprusa YacTmupl ¢ maccoin m pasHa V(x)=a|x|. OueHNTb 3Heprno OCHOBHOMO COCTOSIHUS,
NCMNOMNb3ys COOTHOLWEHNE HEONPELENEHHOCTN.

Tema 10. BaprauuoHHbI MeTOp,

BapvauunoHHbIi NpuHUMN B KBAHTOBOM MexaHuke. CtaunoHapHoe ypaeHeHue WpeanHrepa kak cneacTeve
BapuauyoHHoro npuHumna. MNpsMoi BapraumnoHHbli Metod Putua. MprMep: novck nprbnmnxXeHHo BONMHOBON (OyHKLMM
OCHOBHOI'O COCTOSIHWS! IMHEHOrO rapMOHUYECKOro OCLUMNNATOpa BapuauroHHbIM MeTonoM. HaxoxaeHne
BO30y>XAEHHOr0 CTaLMOHAPHOrO COCTOSIHUS OCLUANATOPA.

Tema 11. KBasuknaccuyeckoe nNpubnnxeHue

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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[MpenenbHbI Nepexon OT KBAHTOBOW MEXaHWKK K Knaccuyeckon. Keaauknaccuyeckas BONHOBast (OyHKUMS, rpaHUYHble
ycnosus. Metog BKB (BeHTtuens-Kpamepca-BpunniosHa). KesaHtosaHvne Bopa-3ommepdbenbaa. Mpumep: rpaHnyHbie
YCNOBUS OJ19 YacTuLbl B OAHOMEPHOW NOTeHUMansHoM sMe. KBasuknaccuieckoe npubnmxeHvne ons rapMoHUYECKOro
ocumnnaropa.

Tema 12. MHOroyacTu4yHble CUCTEMDI

MprHUMN ToXaecTBEHHOCTM YacTul,. CMMMETPUYHBLIE U @HTUCMMMETPUYHbIE BONTHOBbLIE (OYHKLMUKN. BO30HbI U hEePMUOHDI.
ATOM renus: NpubnmnxeHHoe peleHne ans cobCTBEHHbIX (OYHKLMIA 1 SHEPrnii OCHOBHOTO 1 BO36Y>XOEHHOr0 COCTOSIHUIA.
OpTo- 1 naparenuii. MoHsITMe 06MeHHOro UHTerpana. AEKTUBHbBI CMMHOBLIM ornepaTop 0OMEHHOro
B3aMMOOENCTBUS.

Tema 13. MHOroanekTpoHHbIe aTOMbl U MOMNEKY/bI

MeTon camocornacoBaHHoro nons Xaptpu n Xaptpun-doka. Meton Tomaca-Pepmun. ATom renus. CnektpanbHble TepMb.
MepBoe n BTOpOe Npasuna MNyHpa. Tabnuua MeHoeneesa. Aonabatudeckoe npmbnuxenne. Monekyna Bogopoaa:
NpUBNMXeHHoe peleHe METOAOM TEOPMMN BO3MYILEHWI NSl CTALMOHAPHbLIX YPOBHE. SHEprus cBsian B Mofiekyne
BOLOpOAaA.

Tema 14. OCHOBbI KBAHTOBOM 3/1EKTPOAMHAMUKMU

PeweHns ypaBHeHI/II7| Makceenna, HOpMaJibHble KOOpOMHATbl, raMUIbTOHNAH. KaHoHu4eckune nepemMeHHbIe
ANIEKTPOMArHUTHOrro Nons. KBaHTOBaHue ANEKTPOMArHUTHOro nons. Baanmopneicteue 9NEKTPOHOB N OOTOHOB.
MornoweHne n n3nyyeHne oOTOHOB atoMamm, COOTHOLWEHUS OHWwTenHa. CnoHTaHHoe na3ny4yeHme ceeta atoMom.
EctecTBeHHas wnpuHa CI'IGKTp&J'IbHOVI NNHNN.

Tema 15. OcHOBbI PensATUBUCTCKON MeXaHUKW.

YpaBHeHne KneliHa-Poka-MopaoHa. CeBobonHoe apuxeHne 603oHa. YpasHeHne Oupaka. MoHsTHe
yacTmua/aHTnyacTmua. CBoMCTBA COCTOSIHMIA C OTpULLATENbHBIMU SHEPTUAMU. DNEKTPOH 1 No3nTpoH. CeBoboaHoe
IByXeHne anektpoHa. CnuH, NOMHbIA MOMEHT KONMYeCTBa ABUXeHNs. HeliTpuHo. YpaBHeHue [Naynu, MarHUTHBbIi
MOMEHT 3nekTpoHa. CnuH-opbuTansHoe B3aMMoLencTBme.

Tema 16. KoHTponbHas paborta €3 no temam 10-15
KoHTponbHas pabota no temam 10-15
MprMepbl 3aaa4 Ans KOHTPONbHON PaboThbl:

1. Oneparop NamunbTOHA YacTuubl CO CNUHOM S=1/2 paBeH H=a*Sx+b*Sy, BonHoBas doyHKUMS YacTuubl pasHa (A; B). C
KaKol BEPOATHOCTbIO YacTuLLa HaX0AUTCS B OCHOBHOM COCTOSHWMN?

2. [aMWNbTOHMAH YacTuUbl B 3NEKTPOMarHUTHOM none ¢ noteHumanamm A(r,t), phi(r,t) pasen H=(p-eA/c)"2/2m+e*phi.
Haitu onepaTtop yckopeHus 4yacTuubl.

3. BblYMCnuTb 3HEpPrmio OCHOBHOIO COCTOSIHMSI atoMa BOAOPOAa BapuaLlMoHHEIM METOLIOM, UCMONb3ys B Ka4ecTse
NPUBNNXEHNS ONS BOMHOBON (OYHKUMMN COCTOSIHMS: @) DyHKumto Maycca; 6) aKkcnoHeHUManbHyo gyHKLMIO.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO CaMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLMMIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPaTypy, BbINONHSAT 3aJaHUsi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTCs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTefbHbIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMcTEpPCTBa Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCTOATENBbHOM paboTbl CTYAEHTOB BbICLIMX yHeOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHbIe akTbl KasaHckoro ([prBonXckoro) coenepanbHoOro yHnBepcuTeTa

Conosbes O.B. 3agaun no kKBaHTOBOW MEXaHWKE: BOMHOBbIE PYHKLMW 1 onepaTtopsbl (y4.-MeTod. nocobue). - 2013. -

KasaHb. - KIM®Y. http://kpfu.ru/docs/F1064181181/Zadachi po kvantovoi mehanike.Volnovie_funkcii_i_operatori.pdf -
http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

Conosbes, O.B. KeaHToBas Teopus (MpakTMYeckuin Kypc). 3agaqyHuk ons gomankos. HacTb |. [OnekTpoHHbI pecypc] /
0.B. Conosbes, 3.U. baitbekos, C.N. benos // YuebHoe nocobue. ? KasaHb: KazaHckuii yHusepcuteT, 2015. ? 102 c.
http://dspace.kpfu.ru/xmlui’/handle/net/20301 - http://dspace.kpfu.ru/xmlui/handle/net/20301
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcsl B OAHOM U3 ABYX BapuaHToB (NM60 B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

Bubnuoteka Library Genesis - http://gen.lib.rus.ec

mMeToamMyeckue matepuansl kageapbl T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki’metodicheskie-materialy

O6pasoBatenbHblili NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

9. MeToguyeckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumu Lns oBnageHns OUCUUNANHON YPe3BblYaliHO BaXHbIM SIBNSIETCS YCBOEHWE NeKLMOHHOro MaTepuana.
Heobxogumo nocewats Bce NeKkLUMu, BO BpeMs Nekuun cneiyeT BeCTi KoHenekT. Mocne kaxaoi
NeKuny CTyOeHTy credyeT BHMMATENbHO NpoYmMTaTh 1 pasobpaTtb KOHCMEKT (a TakxXe npeseHTauuio,
npencTaBNeHHY0 NEKTOPOM, B Clyyae ee Hanmumsl), npu aToMm:

- NMOHATb U 3aMNOMHUTL BCE HOBbIE OMpPeaeneHus;

- NMOHATb BCE MatemMaTnyeckne BbIKNaaki 1 nexatme B MX OCHOBE (oU3NYeckme NonoxXeHus u
JOnylLleHNs; BOCNPOWN3BECTU BCE BbIKNAOKN CAMOCTOSATENbHO, HE MMSAs B KOHCMEKT;

- BbIMONHUTL UNW AodenaTh BblKNadku, KOTOpble NEKTOp Npeanucan caenaTtb CaMoCTOSTeNbHO (eCnu
TAKOBbIE NMEIOTCH);

- €CN1 NeKTop Npennucan pasobpartb YacTb MaTepuana 6onee noapobHO CaMOCTOSTENBbHO MO
MUCbMEHHBIM UMW 3NEKTPOHHBLIM UCTOYHKKAM, TO HE06X0AMMO CBOEBPEMEHHO 3TO cOenarth;

- CTYAEHTbl MOTYT MOMYYUTb OOMNONHNUTENbHYIO MHGPOPMAaLMIO MO BONPOCaM, Bbi3biBAOWMUM
3aTPyaHeHWs, Ha KOHCYNbTaUMsX C NpenoaasaTeneM; B Cny4yae BO3HUKHOBEHWS 3aTpyaHEHWIA C
yCBOeHMeM Matepuana, HeobxoMMo B Kak MOXHO Bonee KpaTkie CpoKu o6paTuTbes 3a
KOHCynbTauueli K npenoaasarento, NpeasapuTeNbHO YeTKO CGROPMYIMPOBAB CMINCOK BOMPOCOB.
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Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

Lnsi Hanbonee adpHEKTUBHOIO YCBOEHUSI MaTepuana NPakTUYecKoro 3aHATUS PEKOMEHOYETCS
NpPOBECTM NOArOTOBKY K HEMY: 1) BbINOMHWUTL 3a4aHHOE Ha NPeablaywWweM NPakTUYeCKoM 3aHATUN
JomalwHee 3agaHue (noapobHee pekomMeHaaumm ob 3ToM cM. B NyHKTe ?CamocTtosiTenbHas pabota?);
B C/ly4ae BO3HUKHOBEHWS CIOXHOCTEN C ero BbiNONHEHUEM, OblTb FOTOBbLIM KPaTKO MX
cchopMynmpoBaTh Ha 3aHATUW; 2) pa3obpaTh NEKLMOHHBIA MaTepuan npeacToawWwero NpakTuieckKoro
3aHATns. [Mpn BO3HMKHOBEHWW TPYLOHOCTEN C BbINOMHEHVNEM OOMAWHErO 3a4aHnNs Takxe
PEKOMEHOYETCSA NMPOKOHCYNbTUPOBATLCS Y CBOMX OLHOMPYMNMHMKOB MM COKYPCHWNKOB, MPUBETCTBYETCS
COBMECTHbI MOUCK peleHnid. Takxe MOXHO 06paTuTbCs 3a MOMOLLbO K Npenoaasatento. MNponyctuse
kakoe-nmbo 3aHsTNe, CTYAEHTY CredyeT CKONMPOoBaTh pelleHne pa3obpaHHbiX Ha 3aHATMKM 3a8a4y U3
TeTpanel ooHOrpPyNnHNKOB; pa3obpatb UX peleHne, PewnTb X CaMOCTOSITENbHO, a TaKXe PeLnTb
3a[a4u OOMalHero 3agaHus.

camocTos-
TeNbHas
paboTa

10. MepeyeHb
poLecca no g
CNpPaBOYHbIX CY

[lepeyeHb nHAQ
veumnnnHe (M

B camocTosiTenbHoi paboTe CTyneHTa MOXHO BblAENUTb HECKONBKO COCTABASIOLLMX.
- Pabota Hag nekuMOHHBIM Matepuanom ? nogpobHee cM. B MyHkTe ?Jlekumn?.
- CamocTosiTeNlbHOE N3y4yeHne YacTu Matepuana (Hanpumep, nekumoHHoro). Ecnm yactb y4ebHoro
MaTtepuana oTBefeHa Ha CaMOCTOATENbHOE N3YYEeHUE, TO HEODBX0AMMO NPUCTYMNNTb K 3TOMY
He3amenMTeNnbHO Nocne ykasaHns npenogasaTens n 0CBOUTb MaTepui B OTBEAEHHbIE UM CPOKMW.
MaTtepuwan cnegyet n3y4vTb No 4OCTYMHbIM MUCbMEHHbIM U 3NEKTPOHHbBIM NCTOYHUKAM, O KOTOPbIX
coobwuT NnpenoaaeaTte/ib.
- B camocTosTenbHoi paboTe CTYAEHTOB Had LOMALHMM 3a0aHNEM MOXHO BbIAENUTb ABE
cocTaBnstowue: 1) pasbop peweHuii 3aaa4y ayaMTopHbIX (MPakTUHECKMX) 3aHATUI, 2)
caMmocTosiTeNbHOE peleHre AoMallHuX 3aaad. lNocne kaxnoro ayaAuToOpHOro 3aHATUS CTYAEHT
LOMKEH CHa4ana pewWwnTb CaMoCToATENBHO (He rsias B paboyyto TeTpamdb) Te 3a8ayun, KoTopble
pewwn npenogasarenb BO BPeMs 3aHATMS. [1py BOSHUKHOBEHMWN TPYAHOCTEN BO BPEMS PeLleHUs
Kakoin-HMbyap 3anaym cnepyet pasobpatb peleHre 3TOM 3a4a4n B TeTpaan. 3ateM crneayet pewnTb
3apady camocTosiTenbHo 6e3 TeTpanmn. Ckonbko 6bl pas He MPYXOAMNOCh BO3BPALLATLCS K TETPAAW,
HacTosTeNbHO PEKOMEHOYETCS Hay4YUTbCS BOCNPOU3BOAUTL pelleHne CaMoCTOsTENbHO. 3aTem
cnegyeT NPUCTYNUTb K peleHnio 3a4a4 U3 AomMalHero 3agaHus. [py BO3HUKHOBEHUW TPYAHOCTEN C
BbINOMHEHVEM OOMALIHEro 3a8aHns Takxke PeKOMeHAyeTCs MPOKOHCYNbTUPOBATLCS Y CBOWX
OAHOrPYNMHWKOB NN COKYPCHUKOB, NPUBETCTBYETCS COBMECTHbIN MOUCK peleHni. TakXe MOXHO
m@apma@mmanammamyeﬂamupwaaﬁwuﬁemmasmmmbym
VSLOIVAMARTIMORYPHY); BRARSIEH HEp ¢idedi PO PaM AN gB0 OTETIRIUG AN RWIALYEPM:
CYERELHPIWReDOXYAMNOBRWPCTOSTENBHO, & TAKXe PeWwnTb 3a4aqn AOMalHero 3aaaHus.

PMaLVOHHBIX TEXHOMOI NI, UCMOMNb3YEMbIX NMPY OCYLWECTBNEHNM 06pa3oBaTENbHOMO NpoLecca no
LyNi0), BKNOYAS NepeyeHb NPporpamMMHoro obecrneyeHns n MHGOPMALIMOHHBIX CPABOYHbIX CUCTEM,
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12. Cpencrea
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{ cosnaHve KOH1
1penyCMOTPETh
BOCTYNHOCTb yn

1 Co30aHne BO3N

MaTtepuanbHO-TEXAAYSE!

1BUABHERHATR 6 HRADEHBU NBRERAMME ANTHYTEY BhMAAHIfleckme, nOBPOCOBECTHBIE 3aHATHS
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuo 03.03.02
"Pusmka" 1 Npoduio NOAroTOBKN "PU3NKa KBAHTOBbLIX CUCTEM U KBAHTOBbIE TEXHONOTUN".
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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