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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH mpuMeHsATh 0a30BbIe 3HAHUS B 00J1aCTH (DU3UKO-MAaTEMaTHISCKHUX U (M) €CTECTBEHHBIX
HayK B cepe cBoel mpodeccnoHanbHOU NeATeTbHOCTH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

I/IH,I[I/IKaTopLI JOCTHIXXCHUSA KOMHGTGHHI/If/’I

OIIK-1 Crocoben Hcnons3yer 0a3oBbIe TEOPETHICCKHUE 3HAHUS
MPUMEHSTH 0a30BbIC 3HAHHS |QYHIaMEHTAIBHBIX pa3/IeioB TeopeTHdeckor (HU3nKu
B o0yacTu (KBaHTOBas TEOpHs) A peleHUs IPodeCCHOHATBHBIX
(U3NKO-MaTeMaTHICCKUX U [3a/1a49

(WH) ecTeCTBEHHBIX HAyK B
chepe cBoeit
npodhecCHoHaIbHOM
JeSITEITBHOCTH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocoGeH nmpuMmeHsTh 0a30BbIC 3HAHUS B 00JaCTH (PU3HKO-MATEMATHUYECKUX H
(W) ecTeCTBEHHBIX HayK B cepe cBoel mpodeccnoHanbHOU eATeTbHOCTH

Ne HaumenoBanue dopma oOyyeHus
/o HUCIUTLINH,
onII[)e;[L;JImome Ounias
(cemectp)
MEXIUCHUIUTMHAPHBIE
CBA3H 112 (3 (4|5(6]7
1 |BextopHslii n +

TeH30pHBIﬁ aHaJaIn3

2 |136paHHbIe BOTIPOCH | +
MaTeMaTHIECKOTO
aHanmm3a

W

Maremarnka + | +

4 |MaremaTnueckas + | +
¢uznka
5 [Mexannka +




6 |MonekynsapHas +
¢uznka

7 |OnTuka +

8 |Craructuueckas +
¢uznka

9| TeopeTnueckas +
MEXaHHKa ¥ MEXaHHKa
CIUTOIITHBIX CPeJT

10 | TepmomuHaMuka +

11 |®usnka aTOMHOTO +
s7Ipa, SIEMEHTAPHBIX
YaCTHIL U
(hyHIaMEHTAITBHBIX
B3aMMOJICHCTBUI

12 |®Dusnuka aToMOB U +
aTOMHBIX SIBJIEHUN

13 [®u3uka cmydaiHbIX +
MPOIIECCOB

14|9nexkTpuuecTBo U +
MarHeTusM

15 [ 3nexTpoamHamMuKa +

2. MecTto nucuuiuiaabl B cTpykrype OII 0akasaBpuara:

HNucrunmnaa «KBaHTOBass Teopus» OTHOCHUTCS K 0O0s3aTenbHOM dacth yuyeOHoro turana OIl mo
HamnpayieHu1o moArotoBku 03.03.02 - dusuka.

Hucuunnuna «KBaHToBas Teopus» uzydaercs B 6, 7 ceMecTpax.

3.00beM u conepxaHHue TUCUUILITUHBI
3.1.00peM QUCIUIUIMHEL: 7 3.€.
Ounas: 7 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 252
KonTaktHas pabora 180
Jlexuu (Jlexiun) 90
[Tpaktuueckue (IIpakr. pab.) 90
CamocrosrenbHas padota (CP) 36
DK3aMeH 36
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
6 cemecTp
1 [Ipennoceuiku CobecenoBanue
CO3JIaHUs 12 112 2
KBaHTOBOH (pu3uKu




2 Maremarndeckas CobecenoBanue
CTPYKTypa
KBEiTZ)?())I‘/’I 21122
MEXaHUKHU

3 Yacruia B moiie CobecenoBanue
MMOTEHIMATbHBIX ol
cui. OTHOMEPHOE
JIBHDKCHHUE

4 JIBDKEHUE YaCTHIIBI CobecenoBaHue;
B LICHTPAJIbHOM 12 |12 | 4 TecTtupoBanue
oJse

7 cemecTp

5 ATtom Bogopoaa 14 |14 | 8 CobecenoBanue

6 MHOro371eKTpOHHBIE 1414 3 ColecenoBanue
ATOMBI

7 MarsuTHbINA U CobecenoBaHue;
MEXaHUYECKHI 14 |14 | 8 TecTtupoBanue
MOMEHTEI aToMa

Tema 1. [Ipennocbliku co3nanus kBanToBou pusuku (OIIK-1)

Jlekuus.
dunocopckue mnpeanocweuiku. [Ipobmembl kiaccuueckor (usuku. Kiaccuyeckwe Momenu aroma.
®dororddext. 3akoHbl H3ITyYeHUs aOCOMOTHO 4epHOro Tena. ['mmore3a I[lmanka. ®Dotonwsl. BomHOBBIC
ceoiicta dyacturl. CoorHomenuss nae bpoiina. CooTHomeHue HeompeneaeHHocTel [eizenOepra.
Komnenrarenckas mkona Gpu3muku.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.

[TpopaboTKa KOHCTIEKTOB JICKIIHIA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUYeHHE OCHOBHOW U
JOTIOJTHUTEIBLHOW JINTEPaTypPBhl.

Tema 2. MaremaTnueckasi CTpyKTypa KBaHTOBO# Mexanuku (OIIK-1)

Jlekumus.
[Toctynarel kBaHTOBOM MexaHWUKHU. [lpuHIMN cynepno3unmu coctossHui. YpaBHeHue llpéaunrepa, ero
CTallOHapHbIE PEIICHUs. YpaBHEHUE HENPEPHIBHOCTU B KBAHTOBOW MEXaHWKE. YpaBHEHUE IBUKECHUS B
dbopme Ieitzenbepra. MaTerpansl qBMKEHUs. 3aKOH COXPAHECHMsI SHEPTHH. 3aKOH COXPAHCHHS HMITYJIbCa.
3aKkoH coxXpaHEHHUs yriioBoro MomeHTa. Teopembr DpeHdecra. KaHoHMUecku compspkeHHBIE (U3HYECKUE
BeJIMYMHBI. [IpUHIUN TOXAECTBEHHOCTH ONMHAKOBBIX dacTull. [lepectanoBouHas cummerpus. Bo3oHBI U
dbepmuonsl. [Tpuniun [Naym. O6MeHHOE B3aMMOJEHCTBHE B CHCTEME JIBYX (DepMHOHOB.

IIpakTH4eckoe 3aHATHE.
Omnpoc ¢ 006cyxIeHneM u3yuyaeMoro MaTepuania.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
Hpopa60TKa KOHCIICKTOB J'[CKHI/Iﬁ " BOIIPOCOB, BBIHCCCHHBIX HA CAMOCTOATCIIbBHOC N3YyUCHUC OCHOBHOH U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 3. YacTuna B moJsie noTeHUMAAbHBIX cWiI. OgHomepHoe nBukenue (OIIK-1)
Jlexknus.
JIBIDKEHHME YacTHIIbI B MPSIMOYTOJIbHOW siMe. beckoHeuHo ryOokasi moTeHIuanbHas siMa. Yactuna B sime
KOHEYHOW TiyOwWHbI. [IpoxokIeHue dYacTull 4epe3 MOTeHIHanbHble Oapbepbl. TyHHENbHBIH (D EKT.
[TpoxokaeHne yacTull yepe3 MpsAMOYyroibHbIN Oapbep. IloTeHumanbHbli Gapbep MPOU3BOIBLHONW (HOPMBL
XonogHass smuccus. l'apmonmdeckuil ocumwmstop. Kinaccuueckuil rapMOHMYECKHMH — OCLMILIATOP.
KBaHTOBBIN rapMoHHUecKHil ocumiiATop. @OHOHBIL.



IIpakTH4Yeckoe 3aHATHE.
Ompoc ¢ 00Cy)KIeHHEM H3ydaeMOoTo MaTrepuaa.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 4. JIBukeHne yacTunbl B HeHTpaJabHOM noJie (OIIK-1)

Jlexknus.
CoOctBeHHble (YHKIMH M COOCTBEHHbIE 3HAu€HHs oOIeparopa KBajapara YIIIOBOTO MOMEHTa M €ro
npoekuuu. IIpocTpaHCTBEHHOE KBaHTOBAHME YINIOBOTO MOMEHTA. 3aKOH COXPAaHEHHUS YIJIOBOIO MOMEHTA.
PannansHoe ypaBHenue Illpenunrepa. @u3nuecKuil CMBICI YIIOBOM M paguajibHOM COCTABIIAIOLICH
COCTOSIHMSI YAaCTHIIbl B IEHTPAJIbHOM IIOJIE.

IIpakTH4Yeckoe 3aHATHE.
Omnpoc ¢ 00CyxIeHHEeM N3y4yaeMoro MaTepuaiia.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYEeHUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 5. Atom Bonopona (OIIK-1)

Jlexknus.
Atom Bomopoma. CHEKTp >HEPrMUM M BOJHOBBIE (PYHKIMM 3MeKTpoHa. OCHOBHOE COCTOSIHHE aroMa
BOOpOZAa. Y4YeT KOHEYHOCTH Macchl sapa. M3orommueckuit caBur.  CHEKTpajbHBIE  CEpUMU.
Bonopononono6Hsie cuctemMbl. MONEKyYISIpHBINA HOH BOIOPO/A.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00Cy)kIeHHEM N3y4yaeMoro MaTepuaiia.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[TpopaboTKa KOHCTIEKTOB JICKIHA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIIbHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Tema 6. MHorosiekTporHnbie atombl (OIIK-1)

Jlekumus.
DneKkTpoHHBIC cIou U 000104YKU. DPdekT sxpannpoBanusi. OpOUTaTbHBIN, CIMHOBBIA W TOJHBIN YIJIOBBIC
MOMEHTBI d3JiekTpoHa. [lpaBuna Xynpma. Tepmbr atomoB. Tumbl cBsizeil B aTtomMax. MyJbTHILUIETHOE
pacierneHle TEpMOB.

IIpakTH4eckoe 3aHATHE.
Omnpoc ¢ 006cykIeHneM U3yuyaeMoro MaTepuaia.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 7. MarHuTHbIA U MexaHU4ecKknil MOMeHTHI aToma (OIIK-1)
Jlexknus.
Toku B atomax. MarHuTHbli MOMeHT aroma. MarHetoH bopa. CBA3p MAarHMTHOIO M MEXaHUYECKOIO
MOMEHTOB. [ upomMarautHoe otHomeHue. OnbiTel LlTepHa n
I'epmraxa 1O  NPOCTPAaHCTBEHHOMY  KBAaHTOBAHHWIO  aTOMHBIX  IydykoB.  CHMH  3JeKTpoHa.
Maruauromexanndeckue 3 eKThI.

IIpakTH4eckoe 3aHATHE.
Ompoc ¢ 00Cy)KIeHHEM N3y4aeMOoTo MaTepuaa.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.



[TpopaboTKa KOHCTIEKTOB JIKIIHIA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPaTyPBI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

rocemaemMocts — 20 0ayuioB

TEKYIHI KOHTpOsb — 60 6amioB

6 cemecTp

KOHTPOJIbHBIE cpe3bl — 1 cpe3 1mo 20 6aJIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU

Te | /BHUI y4eOHOH |TEKylIero | KOI-BO

MBI paboTsI KOHTpOJs | Oamos

/ cpe3bl

1. | Ilpeanocemmku | Cobeceno 15 15 OammoB — CTyOEeHT yMeEeT COIOCTABHTh IMONYICHHYIO IPH
CO3/IaHus BaHUE MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO HH(GOPMAIUIO, CPABHUBATH
KBaHTOBOU pa3HbIe TOYKM 3pPEHHA Ha aHAIM3UPYEMYIO MPOOIIEMY, YMETh YETKO

¢buznkn (hopMyTHpOBaTE CBOM BONPOCHI M OTBEYaTb Ha 3aJaBacMble €My
BONIIPOCHI, BECTH JHUCKYyCCHIO C WCIIOJB30BAHUEM TEPMHHOIOTHU
COBPEMEHHOU (DU3HUKH
10 6ayyIoB - CTYZIEHT YMeeT MPUMEHSTh TOIYUISHHYIO MPH MTOATOTOBKE
K NIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOJBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIOJB30BAHHEM TEPMUHOJIOTHHU
COBpEMEHHON (U3UKH.
5 0alIoB — CTYIEHT BJIa/IEeT TEOPETUUECKUM MaTeprajioM IO TeMe
MPaKTHYECKOTO 3aHATHSA, HWHOTJA 3aTpydHsAETCs TIpH OTBETEe Ha
BOMPOCHI, HE yMeeT CQOPMYIHpPOBAaTH CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy
Ecnu ctynent He BimazeeT mpoOieMaTHKON MPaKTHUECKOTO 3aHSATHS,
HE MOXET OTBedaThb Ha BOINPOCHI, 3a4UTHIBAET OTBET IIO
Hale4yaTaHHOMY TEKCTY — OTBET 0aJulaMu He OI[CHHBAETCH.

2. |Maremarnuecka | Cobecemno 15 15 OammoB — CTyOEeHT yMeEeT COIOCTABHTh IONYICHHYIO IPH
g CTPYKTypa BaHUE MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
KBaHTOBOU pa3HbIe TOYKH 3pPEHHA HA aHAIM3HPYEMYIO MPOOJIEMY, YMETh YETKO
MEXaHUKH (hopMyTHpOBaTE CBOM BOMPOCHI M OTBEYaTb Ha 3aJaBacMble €My

BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUN
COBpEMEHHOU (U3HUKH

10 6aoB - CTYJICHT yMEET MPUMEHSTH MTOJYYCHHYFO TPH MOJIT'OTOBKE
K NPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIIPOCOB, BECTU JIUCKYCCHIO C WCIIOJNIb30BAHUEM TEPMUHOIOTHU
COBPEMEHHON (U3HKH.

5 0ammoB — CTYACHT BIAJIECT TECOPETHUECKAM MATEpPHAaJIOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOIO TOYKY 3pEHHUS Ha
obcyxIaeMyIo pooIeMy

Ecmu ctyneHt He BiazeeT mpoOiIeMaTHkod MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCA.




YacTuia B 1oje
MMOTCHIUATBHBIX
CHIL.
OnHomepHOE
JBIOKCHUE

Cobeceno
BaHUE

15

15 0amioB — CTyIEHT YMEET COMOCTaBHTh MOJIYYEHHYIO MpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

10 GayIoB - CTYIEHT yMeeT MPUMEHSTh OJIyYSHHYIO TIPH MTOJATOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

5 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

JBmxeHue
YaCTHUIIBI B
LHEHTPaTbHOM
rnose

Cobeceno
BaHUE

15

15 0amioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

10 GayIoB - CTYIEHT yMEeT MPUMEHSTh MOJyYSHHYIO TIPH MTOJATOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

5 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

20

KontponsHslil cpe3 mpoBoautcs B Buae Tecta u3 20 Bompocos. 3a
BEPHBII OTBET Ha Ka)KABIM BOMPOC CTYACHT moiryyaet 1 Gamn

ITocemaeMocThb

20

20 6amnoB — ctyneHt nocetui Bce 100% 3ansaTuit

15 6amnoB — cryneHT nocetun He MeHee 80% 3aHsITHI

10 6amioB — cryneHT nocetun He MeHee 50% 3aHsTuid

5 0aJJIOB — CTYACHT MOCETHI He MeHee 25% 3aHsATHit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAYUCIISIFOTCS

[IpemuansHbie OaIbl

20

JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:

- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aoB;

- y4acTHe B MPOEKTax — 5 6aios;

- yuacTtue B KoHepeHuusx — 10 6annos.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

20

JloOGop: CTymeHT MOXKeT WpPEJOCTaBUTh BCE 3aJaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

HUroro 3a cemectp

100

rocemaemMocts — 20 0ayuioB

TEKYIHI KOHTpOb — 20 6amioB

7 cemecTp

KOHTPOJIbHBIE cpe3bl — 2 cpe3a: 10 6amnos, 20 6amios




npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

TC
MbI

HasBanue TeMbl
/ BuJT yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

AtoMm Bopopoaa

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)

10

10 0amioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO TpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BONPOCHI, BECTH JUCKYCCHIO C HWCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHON (U3UKH

7 OaJJIOB - CTYACHT YMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (HU3HKH.

4 Gajuta — CTYICHT BIIQJICCT TECOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npodiemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET OaJlllaMU HE OI[CHUBACTCH.

MHOrosnekTpox
HBIE aTOMBI

Cobeceno
BaHUE

10

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH(OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

7 OaJJIOB - CTYACHT YMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAIIUIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (HU3HKH.

4 Gajuta — CTYICHT BIIQJICCT TCOPETHYCCKHM MAaTepHalIoOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

MaruuTHEIA U
MeXaHUYECKUI
MOMEHTEI aTOMa

Cobeceno
BaHUE

10

10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOIYYECHHYIO MpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH(OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

7 OaJJIOB - CTYACHT YMEET NMPUMEHATh MOIYYCHHYIO TPH TOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (HU3HKH.

4 Gajuta — CTYOCHT BIIQJICCT TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS INpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKOW MPAKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.




TecTupon 20 KonTponsHseiil cpe3 npoBonutcs B Buae Tecta u3 20 BOompocos. 3a
aHue(KOH BEPHBII OTBET HAa Ka)KABIM BOMPOC CTYACHT moiryyaet 1 Gamn
TPOJIbHBI
i cpe3)
4. ITocemaeMocThb 20 20 6amnoB — ctyneHt nocetui Bce 100% 3ansaTuit
15 GannoB — cTyneHt nocetus He MeHee 80% 3aHATHI
10 6annoB — cTyaeHT nocetus He MeHee 50% 3aHATHi
5 0aJIoB — CTYIEHT MOCETUII HE MeHee 25% 3aHsTuit
Ecnu crynent nocetun menee 25% 3aHATHI, OaJUTBI HE HAUUCIISIOTCS
5. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aIIoB;
- y4acTHe B MPOEKTaxX — 5 6aios;
- yuacTtue B KoH}epeHuusx — 10 6annos.
6. OTBeT Ha ’3K3aMeHe 30 10-17 ©annmoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOLIOY,
25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
7. |MHauBuUIyanbHbIE 3a1aHUs, 20 Jlo6op: CTyZEeHT MOXKET IpPelOoCTaBUTh BCE 3aJaHUS TEKYIIEro
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOKHO HaOpaTh
JIOTIOJHUTEJIbHBIE OaslIbl
8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucreMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

ColecenoBanue

Tema 1. [Ipenmnoceuiku co3qaHust KBAHTOBOW (DU3UKH

1. ITpuHIMI CyNepro3uIii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.

2. Jlokazarb, 4TO JEKTPOH HE MOXKET HAXOJUThCSI B aTOMHOM sjipe. [Ipunsats pasmep siapa 107(-14) m.

3. Beruucnurth HCOMPCACIICHHOCTb KOOPANHATEI B OCHOBHOM COCTOSIHMU YaCTHUILILI B OCCKOHEYHO FJIy60KOI>’I

MIOTCHIUAILHOW SIME IIAPUHOM a.

4. BeiBeCTH 3aKOH COXpaHCHHS YIIIOBOTO MOMCHTA U3 CBOICTB OJHOPOAHOCTHU U U30XPOHHOCTHU

IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSTHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHULL €T0 JBUKEHUS JUIs
JMHEWHOTO OCUMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUM?

Tema 2. MaremaTuyeckasi CTpyKTypa KBAaHTOBOM MEXaHUKH

1. ITpuHIMI CyNepro3uIii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.

2. Jlokazarb, 4TO JEKTPOH HE MOXKET HAXOJUThCS B aTOMHOM sjipe. [Ipunsats pasmep siapa 107(-14) m.
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3. BBIYHCITUTH HEOIPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUM YaCTHIIbI B OECKOHEYHO TITyOOKOM
MIOTCHIUAILHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU ¥ U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSATHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHULL €r0 JBUKEHUS JUIs
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUM?

Tewma 3. Yactuiia B 1osie HOTEHIMAIBHBIX CUI. OgHOMEPHOE ABUKEHHE
1. ITpuHIMI Cyneprno3uiii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO AIEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM sizpe. [IpuasaTh pazmep sapa 107(-14) m.

3. BBIUMCITUTH HEOPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B OECKOHEYHO TITyOOKOM
MIOTCHIUAIBHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU U U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSATHOCTb HAXOKEHUs IEKTPOHA BHE KIACCUYECKUX I'PAHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCUMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tewma 4. JIBuxkeHr€e 4aCTHUIIbI B IEHTPAJIBHOM I0JIe
1. ITpuHIMI CyNepro3uiii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO MEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM sizpe. [IpunsaTh pazmep sapa 107(-14) m.

3. BBIYHCITUTH HEOTIPEIeNIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B O€CKOHEYHO TITyOOKOM
IIOTCHIUAILHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOT'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU U U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHA BEpOSATHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tema 5. Atom Bomopona
1. ITpuHIMI CyNepro3uIii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO MEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM siipe. [IpunsaTh pazmep sapa 107(-14) m.

3. BBIUMCITUTH HEOPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUM YaCTHIIbI B OECKOHEYHO TITyOOKOM
IIOTCHIUAILHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU U U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSATHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX I'PAHHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tema 6. MHOTORIEKTPOHHBIE AaTOMBI
1. ITpuHIMI CyNepro3uIMi B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO MEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM sipe. [IpunsaTh pazmep sapa 107(-14) m.

3. BBIYHCITUTH HEOTPEIeIEeHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B O€CKOHEYHO TITyOOKOM
IIOTCHIUAILHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU U U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHA BEpOSTHOCTb HAXOKIEHUs IEKTPOHA BHE KIACCUYECKUX I'PAHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCHMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tema 7. MarHuTHbIA 1 MEXaHUYECKU MOMEHTBI aTOMa
1. ITpuHIMI CyNepro3uIMi B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO IEKTPOH HE MOKET HAaXOAUTHCS B aTOMHOM siipe. [IpuasaTh pazmep sapa 107(-14) m.
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13

3. BBIYHCITUTH HEOIPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUM YaCTHIIbI B OECKOHEYHO TITyOOKOM
MIOTCHIUAILHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU ¥ U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSATHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHULL €r0 JBUKEHUS JUIs
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUM?

TecTupoBanue

Tewma 4. JIBuxkeHr€e 4aCTHUIIBI B IEHTPAJIBHOM I0JIE
BpruvcnuTe JuiMHY roJIOBHOM JIMHUM cepuu JlalimaHa aToMa BOIOPOJA.

a. 1215.68 A
b. 1311.07A
c. 6562.72 A
d. 3210.83 A

2. CKOJIBKO Y3JI0B BOJTHOBOM (PYHKITHH JIEKTPOHA B aTOME BOJIOPOAA B COCTOSTHUU 4p?

a 2
b. 3
c 4
d 0

3. Breranciauts HEBCPOSATHOC MOJOKCHUC DJICKTPOHA OTHOCUTCIIBHO Apa B aTOME BOAOPOJa B COCTOSIHUUN
417

a. 8,464 A
b. 4761 A
c. 2116A
d 1.06A

4. Broraucants IMOTCHIIMAJI MOHU3AIlIUKU aTOMa IMO3UTPOHUA

a. 24,3 3B
b. 6,83B
c. 17,0 3B

d. 13,63B



417

d.

14
Tema 7. MarouTHBIN 1 MEXaHUYECKAA MOMEHTBI aTOMa
BeruucnauTs JIMHY TOJIOBHOM JIMHUY cepuM JlaliMaHa aromMa BOAOpO/a.
1215.68 A
1311.07 A
6562.72 A

3210.83 A

CKOJIBKO Y3J10B BOJTHOBOH (DyHKIIMHM 3JIEKTPOHA B aTOME BOJOPO/Ia B COCTOSHUM 4p?

Breranciauts HCBCPOATHOC ITOJIOKCHHC JJICKTPOHA OTHOCUTCJIBHO sJipa B aTOME BOJAOPOJa B COCTOAHNUHA

8,464 A
4.761 A

2.116 A

1.06 A
Brrancnuth IMOTCHIIMAJI MOHU3AIIUKU aTOMa ITO3UTPOHUA
24,3 5B

6,8 »B

17,0 B

13,6 B

4.3 TIpomexxyTouHas aTTecTalus Mo AUCLHUILTNHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunossie Bonpocsl 3auera (OIK-1)

Bomnpocsr mo aucrumnie « KBanToBast Teopus» asisa3adera

1. ®duznuueckue OpCaAOChIJIKKM BO3BHUKHOBCHUS KBAHTOBOM MEXaHUKH.

2. ITocTynaTel KBAHTOBOW MEXAHUKH.

3. CooTHomeHus HeonpenenenHoctel [ eitzendepra.



15
4. OpTOHOPMHPOBAHHOCTH COOCTBEHHBIX (PYHKIMI SPMUTOBBIX ONEPATOPOB.
5. Paznoxenue no 6aswucy. [lpuanun cynepno3unuu. @u3ndecKkuii CMbICT KOAGOUIIMEHTOB Pa3IOKEHHUS.
6. OcHOBHBIE CBOMCTBA BOJTHOBBIX (DYHKLHUI U ONIEpaTOpOB B KBAHTOBOW MEXaHHKE.
7. YcnoBusi OMHOBPEMEHHOM U3MEPUMOCTH (PU3HUECKUX BearunH. [IpsiMast u oOpaTHas TEOpPEMBI.

8. Kanonunuecku conpspkeHHble pruznyeckue BeanunHbl. COOTHOIIEHHE HEONpeaeIeHHOCTEH s
KAaHOHUYECKU COIPSKEHHBIX BEJIMYUH.

9. YpaBHEeHME HENPEPHIBHOCTH B KBAHTOBOW MEXaHUKE.
10. YpaBuenus nmwxkenus B popme [eitzendepra. IHTerpanbl 1BHKSHHS.
11. Teopemsl Dpendecra.

12. Yactuia B 0€CKOHEYHO TTyOOKOW OTHOMEPHOU MPSAMOYTOIBHOM MOTEHITNAIBHOM siMe. CIIeKTp SHEPTHIA.
BonnoBeie Gpynkimm. @usndeckuii CMbICT KBAHTOBOTO YHCIIA.

13. Yactuia B mpsIMOYTOJILHOM sIME€ KOHEUHOM TITyOWHBI.

14. TIpoxoxieHre YacTUIbl Yepe3 MOTEHLIUANbHBINH Oapbep MpsaMoyronbHoi popmel. Koaddumment
MIPO3paYHOCTH Oapbepa.

15. IIpoxoxieHue yacTUIbl Yepe3 MOTeHIUATbHbIN Oapbep MPOU3BOILHON (OPMBI.

16. TynnensHBIN 3P dekT B mpupoze.

17. OnHOMEpHBIN KBAaHTOBBIM rapMOHMUYECKUi ocumiiaTop. Hynesas sHeprusi. @OHOHBI.
18. YacTuiia B HEHTPATIbHO-CUMMETPUYHOM MTOTEHIIHAIBHOM TIO0JIE.

19. Atrom Bomopozaa. BonHoBbie (hyHKIMU.

20. Arom Bomopona. Criektp 3Hepruil. CrieKTpaabHbIE CEPUH.

21. IIpyHIHMI TOXAECTBEHHOCTH OAMHAKOBBIX YacTUIl. CHMMETPUYHbIC U aHTUCUMMETPHUYHBIEC BOJTHOBBIC
¢byukuuu. bo3oHb! 1 (hepMUOHBI.

22. Teopuss Bo3MyILIEHUH B cirydyae N-KpaTHOTO BBIPOXKIECHUS.

23. Teopust BO3MyIIIEHUH B clly4yae 2-KpaTHOTO BBIPOXKICHHUS.

24. Toku B aToMax.

25. MarauTtHbIii MOMEHT aroma. MarnetoHn bopa.

26. Onsitel Ltepna u I'epnaxa. CniuH 371€KTpoHa.

27. DneKTpoHHAask CTPYKTypa MHOTO3JIEKTPOHHOTO aroma. Ciiou U 000JI0UKH.
28. Dddext sxpanupoBanus. [Ipasuio KieukoBckoro.

29. IlpaBuno Xynaa. OcCHOBHasi BAJICHTHOCTb aTOMOB.

Tunosble 3aganua 1 3adera (OIIK-1)
3aganus U1 3aUeTa
1. ChopmynupyiiTe mocTyaaThl KBAHTOBOM MEXaHUKH U MOSICHUTE UX (PU3NUECKUI CMBICIT?

2. [Touemy coOcTBEHHBIE (PYHKIIMM SPMUTOBOTO OIIEPATOPa MOTYT CIIY>KUTh 0a3UCOM IPOCTPAHCTBA
l'unpbepra?

3. Kakoe cBOMCTBO COOCTBEHHBIX (DYHKIIMI )PMHUTOBOTO OIlEpaTopa 00eCIeYrBAET pas3IoKeHUe JTH000H
BOJIHOBOH (pyHKIMM 110 6a3ucy?

4. Kak nepeiT 0T KOOPAMHATHOTO MPECTAaBICHNS BOIHOBOM (hyHKIMU K F-ipencraBienuio?

5. [MosicauTe pusmvecknii cMbICT KOI(PPHUITMEHTOB pa3noKEeHHUS BOJIHOBON GyHKINHU 110 F- 6azucy?
6. [TpuHIUIT CYyTIepHO3UIINH B KBAHTOBOW MEXaHHUKE U €10 PU3UICCKUN CMBICI.

7. ®U3MYeCKUuid CMBICT BOTHOBOU QyHKITMU. KTO BriepBhie Aa)1 00bsICHEHHE -(QyHKIIHH?

8. Ha xakoM OCHOBAaHUH BOJHOBYIO (DYHKIIMIO MOXKHO pacCMaTpuBaTh KaKk BEKTOP COCTOSIHUSA B
npoctpancTte [ mnbp0epra? KTo BriepBbie BBEN Takoe MpeacTaBIeHuEe?

9. Ilepeuncnute naypearoB HobeneBckoii mpeMuu, BHECIINX CYIIECTBCHHBIIM BKJIAJ] B CO3/1aHUE U PAa3BUTHE
KBAaHTOBOM (pr3HKH.

10. YcnoBust MOTHOTHI COOCTBEHHBIX (DYHKIIMIA OTIEpaTOpOB B KBAHTOBOW MEXaHHKE.
11. Tlepeuncnute OCHOBHBIE CBOMCTBA BOJIHOBBIX (DYHKITUH M ONEPAaTOPOB B KBAHTOBOW MEXaHHKE.

12. BoiBecTH yCIIOBHSI, IPU KOTOPBIX ABE (PU3MUYECKUX BEITMYMHBI B KBAHTOBOM MEXaHUKE HMEIOT
OJTHOBPEMEHHO OIPECIICHHbIC 3HAYCHUS.
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13. Jlokasarb, 4TO €CIIU JIBa OIIEpaTopa KOMMYTHPYIOT, TO OHU UMEIOT OJIHY CUCTEMY COOCTBEHHBIX
byHKIHII.
14. IlouemMy B KBaHTOBOW MEXAHUKE OTCYTCTBYET MTOHATHE TPACKTOPUH U YaCTHUILIBI?
15. CooTHoleHre HeonpeeIeHHOCTH [ eif3enOepra u ero Gu3nIeCcKuil CMBICII.
16. IIpu KakuX yCIOBUSX ABE (PU3NUECKUE BETMUUHBI SBIISIOTCS KAHOHUUECKU COMPSKEHHBIMU?
17. BeiBecTH cOOTHOILIEHUE sl (GU3UYECKHUX BEIMYUH, ONIEPATOPBI KOTOPHIX HE KOMMYTHUPYIOT.
18. BeiBecTH SIBHBIN BUJ] COOCTBEHHBIX (DYHKIIMI oreparopa UMIYIbca, HOPMUPOBAHHBIX Ha SIIIUK
(TpexMepHbIi citydaii).
19. Pemuts ypaBuenue lIpénunrepa mist cBOOOIHO ABMKYIICHCS yacTHIbl. Kakne BeTMUYUHBI UMEIOT
OIIpE/IETIEHHOE 3HAYEHHUE B ITOM COCTOSIHUM?
20. JloxazaTs 3pMUTOBOCTH OIIEpaToOpa UMIYJbCa.
21. Jloka3atb 3pMUTOBOCTH oneparopa ['amuibToHa.
22. Ilpu Kakux ycnoBHsIX (pu3nuecKasi BETMYMHA B KBAHTOBOW MEXAHHKE SIBIISICTCSI MHTETPAJIOM JIBUKCHHSI?
23. Kakoe ypaBHEHHE B KBAHTOBOM MEXaHHUKE MO3BOJISET AaHATU3UPOBATh HHTETPAJIbI JBHKCHUS ?

24. IlepeunicnuTe BaKHEHIINE 3aKOHBI COXPAHEHNUS U TIOSICHUTE UX CBSA3b CO CBOMCTBAMU CUMMETPUHN
IIPOCTPAHCTBA U BPEMEHH.

25. BBIBECTH 3aKOH COXPaHEHUS YHEPIMH U3 CBOMCTBA OHOPOJAHOCTH BPEMEHHU.
26. BpiBeCTH 3aKOH COXpaHEHHUsI UMITYJIbCa U3 CBOMCTBA OAHOPOAHOCTH MPOCTPAHCTRA.

2’7. BBIBECTH 3aKOH COXPaHEHUS YIJIOBOIO MOMEHTA U3 CBOMCTBA OJHOPOJHOCTH U U30TPOIHOCTU
IIPOCTPAHCTBA.

28. BpIBECTH ypaBHEHHE, ONMCHIBAIOLIEE CTALIMOHAPHOE COCTOSIHUE KBAHTOBOW CUCTEMBI?
29. JIokaxxuTe, 4TO CTAlMOHAPHBIE COCTOSIHUSI OPTOHOPMHUPOBAHHBI.

30. BeiBeCTH COOTHOILIEHUS MEXy CPEAHUMHU 3HAYEHUSAMH UMITYJIbCa U KOOPAWHATHI YACTULBI B COCTOSIHUU
L.

31. BeIBeCTH COOTHOILIEHUE MEXKIY CPEIHUM 3HAUEHUEM CHJIBI U CPETHUM 3HAUEHUEM IOTEHIIMAIBHON
SHEPIHUH.

32. Vcxons U3 COOTHOILIEHUS HEONIPEIETIEHHOCTEN OLIEHUTh SHEPTHIO OCHOBHOT'O COCTOSIHUS AJIEKTPOHA B
0ECKOHEYHO ITyOOKOW MOTEHIMANBHOM AMe mupHuHOit 0.2 HM.

33. Pemuth ypaBuenue lIpénunrepa nis yacTUIbI, BUXKYIIECHCS B OJJHOPOIHOM MOTEHIIMAIBHOM TOJIE
U=const.

34. IIpoBepUTh COOTHOLICHUE HEONPEACTCHHOCTH Il YACTHUIIBI B OCHOBHOM COCTOSIHUU B O€CKOHEUHO
DTyOOKOH MOTEHIIUAIBHON SIMeE.

35. Jlyis TuHEHHOTO TapMOHUYECKOTO OCLHUIUISTOPA, HAXOISAIIEroCcsi B OCHOBHOM COCTOSIHUM BBIYUCIUTD
<x2> U CPEeJIHIOI0 MOTEHIIMAIbHYIO SHEPTHUIO.

36. [l TMHERHOTO TapMOHUYECKOTO OCLMIIISATOPA, SHEPTUS KOTOPOTO , BBIYMCIUTD CPEAHIOIO
KMHETUYECKYI0 SHEPTHUIO.

37. Ilouemy J1t00y10 PU3UIECKYIO CHCTEMY BOJIHM3H MMOJIOKEHUST PABHOBECHSI MOKHO MOJICITUPOBATh
rapMOHUYECKUM OCIIILIATOPOM?

38. MlaiiTe onpeneneHre TapMOHMYECKOTO U QHTAPMOHMYECKOTO NMPHOINKEHUSI.

Berauciauts ko3 durment npospadnoctu D 6aprepa npsmoyronsHoi hopmbl ipu U=20 5B u a =0.1 am
JUIS1 DJIGKTPOHA M MTPOTOHA ¢ 3Heprueit 10 3B.

Jlnst wactunbl Mmaccoit m u sHepruei E<UQ Halitu k03¢ GUIMeHT Mpo3padyHoCTH Oapbepa, 3aJaHHOTO Ha
noteHImanbHou kpuBoit: U(x)=U0(1-x2/a2).

39. Kakas mosst 37eKTpOHOB ¢ SHeprueit 13B npoiigeT yepes moTeHmaabHbIi 6apbep BbICOTOM 8 3B n
Tonmueon 0.5 1 0.3 gm?

40. IToTok 31eKTPOHOB ¢ SHeprueit 1 3B nBmwkeTCs K MOTEHIIUATBHOMY MPSMOYTOJILHOMY Oaphepy BBICOTOM
10 »B GeckoHeuHoM mupuHBL. Ha KakoM paccTOSTHUM OT TOBEPXHOCTH Oaphepa IMIIOTHOCTh TOKa
AIIEKTPOHOB YMEHBIIUTCS B € pa3?

41. Yemy paBHA BEPOSTHOCTh HAXOXKICHHSI IEKTPOHA BHE KJIIACCHYCCKUX TPAHMUIL €T0 JIBYKECHUS JIJIsS
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSHUH?

42. Tlpusenute 10 mpumMepoB MPOSBICHUS TYHHEIBHOTO 3 (deKTa B MIPUPOIE U TEXHHKE.



43. Haiitu cobcTBeHHBIE (PYHKIIMK M COOCTBEHHBIE 3HAUEHUS orieparopa , [ [1 a3uMyTallbHBIN yrol
(yuectb, yto LI([))=LI(L1+20])).

44. Haiitu cobcTBeHHBIE (DYHKIIMU U COOCTBEHHBIE 3HAUEHUS oreparopa , ecnu [1(x)=L1(x+ a), rme a=const.

45. B oqHOMEpHOI MPSMOYTOJIbHON OECKOHEYHO ITyOOKOM MOTEHIIUATBLHOM IME ITMPUHON a HAXOIUTCSI
gacTuia B coctossanu || (X)=Asin2([ 1x/a). OnpeneauTs BEpOATHOCTh MPEObIBAHUS YaCTHUIIHI B OCHOBHOM
COCTOSIHUH U CpeJlHee 3HaUeHUE KHHETHUUECKOI SHEPTUH.

46. OnpenenuTs cpeHee 3HAYCHIE MEXaHUUECKOW BETMYUHBI, ONTUCHIBAEMOM OMEpPaTOpoOM B COCTOSIHUU
C()=Asin20], tme [J [J azumyTtanbHbli yron (20 LT TO).

Tunossie Bonpocsl 3k3amena (OIIK-1)
Bonpocsl no aucnnmimue «KBanroBast Teopus» 1J1s1 IK3aMeHa
. Pu3nyecKre NpeAnoChbIKA BO3SHUKHOBEHHSI KBAHTOBOW MEXaHUKH.
. IlocTynarsl KBAHTOBOM MEXAHUKHU.
. CooTHomeHus HeotpeaeneHnocrel I eiizendepra.
. OpTOHOPMHPOBAHHOCTH COOCTBEHHBIX (PYHKIIHI SPMUTOBBIX ONEPATOPOB.
. Paznoxenue no 6asucy. [lpuanun cynepno3uiiun. @uzndeckuii CMbICT KOAGGUIIMEHTOB Pa3IoKEHHUS.
. OcHOBHbBIE CBOMCTBA BOTHOBBIX (DYHKLIMH U ONEpaTOpOB B KBAHTOBOW MEXaHHKE.
. YcroBusl OAHOBPEMEHHON U3MEPUMOCTH (u3nyecKux BenuyuH. [IpsimMast u oOpaTHas TEOpeMbl.
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. Kanonnuecku COIIPAKCHHBIC (I)I/I3I/I‘IGCKI/IC BenuurHBL. COOTHOIICHHUE HeOHpeI[eJIeHHOCTef/’I JIIA
KaHOHUYCCKHU COIPS’KCHHBIX BCJIMYNH.

9. YpaBHEeHHE HENPEPBIBHOCTH B KBAHTOBOW MEXaHUKE.
10. YpaBuenus nmwxkenus B popme [eitzendepra. IHTerpanbl 1BHKSHHS.
11. Teopemsl Dpendecra.

12. Yactuia B 0€CKOHEYHO TTyOOKOW OTHOMEPHOU MPSAMOYTOIBHOM MOTEHIINAILHOM siMe. CIIeKTp SHEPTHIA.
BonnoBeie Gpynkimm. @usndeckuii CMbICT KBAHTOBOTO YHCIIA.

13. Yactuia B mpsIMOYTOJILHOM sIME€ KOHEUHOM TITyOHHBI.

14. TIpoxoxieHre YacTUIbl Yepe3 MOTeHIUANbHBIN Oaphep npsaMoyroiabHoil popmel. Koaddurment
MIPO3paYHOCTH Oapbepa.

15. IIpoxoxieHue yacTUIbl Yepe3 MOTEHIUATbHBIN Oapbep MPOU3BOILHON (OPMBI.

16. TynnensHbIN 3P dekT B mpupoze.

17. OnHOMEpHBIN KBAaHTOBBIM rapMOHMUEcKUi ocumiuiaTop. Hynesas sneprusi. @OHOHBI.
18. YacTuiia B HEHTPaATIbHO-CUMMETPUYHOM MOTEHIIHAIBHOM TI0JIE.

19. Atrom Bomopozaa. BonHoBbie (hyHKIMU.

20. Arom Bomopona. Criektp 3Hepruil. CrieKTpaabHbIE CEPUH.

21. IIpyHIHMI TOXAECTBEHHOCTH OAMHAKOBBIX YacTHIl. CHMMETPUYHbIE U aHTUCUMMETPHUYHBIEC BOJTHOBBIC
¢yukuuu. bo3oHbI 1 (hepMUOHBI.

22. Teopuss BO3MyLIEHUH B cirydyae N-KpaTHOTO BBIPOXKIECHUS.

23. Teopust BO3MyIIEHUH B clly4yae 2-KpaTHOTO BBIPOXKICHMUS.

24. Toku B aToMax.

25. MarauTHbIii MOMEHT aroma. MarnetoHn bopa.

26. Onsitel Ltepna u I'epnaxa. CniuH 371€KTpoHAa.

27. DneKTpoHHAask CTPYKTypa MHOTO3JIEKTPOHHOTO aroma. Ciiou U 000JI0UKH.
28. Dddext sxpanupoBanus. [Ipasuno KieukoBckoro.

29. IlpaBuno Xynaa. OcHOBHasi BAJICHTHOCTb aTOMOB.

TunosBble 3aganua 1js 3k3amena (OIIK-1)
3amaHus 11 dK3aMeHa
1. ChopmynupyiiTe mocTyaaThl KBAHTOBOM MEXaHUKH U MOSICHUTE UX (PU3NUECKUI CMBICIT?

2. [Touemy coOcTBEHHBIE (PYHKIIMHM SPMUTOBOTO OIIEPATOPa MOTYT CIIY>KUTh 0a3UCOM IMPOCTPAHCTBA
l'unpbepra?
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3. Kakoe cBOMCTBO COOCTBEHHBIX (DyHKIIMI )PMHUTOBOTO OINEpaTopa 00eCIeYnBAET pas3IoKeHUe JTH000H
BOJTHOBOH (pyHKIMHM 110 6a3ucy?

4. Kak nepeiT 0T KOOPAMHATHOTO MPECTAaBICHNS BOTHOBOM (hyHKMu K F-ipencraBienuio?

5. [MosicauTe pusmvecknii cMbICT KOI(PPHUITUEHTOB pa3noKEeHHUS BOJHOBON GyHKINHU 110 F- 6azucy?
6. [TpuHIUIT CYyTIepIO3UIINH B KBAHTOBOW MEXaHHUKE U €10 PU3NICCKUN CMBICI.

7. ®U3MYeCKUid CMBICT BOJTHOBOU QyHKITMU. KTO BriepBhie Aai1 00bsICHEHHE -(QyHKIIHH?

8. Ha xakoM OCHOBAaHUH BOJIHOBYIO (DYHKIIMIO MOXKHO pacCMaTpuBaTh KaKk BEKTOP COCTOSIHUSA B
npoctpancTse [ mnbpbepra? KTo BriepBbie BBEN Takoe MpeacTaBIeHuEe?

9. Ilepeuncnute naypearoB HobeneBckoii mpeMuu, BHECIINX CYIIECTBCHHBIIM BKJIAJ] B CO3/1aHUE U PAa3BUTHE
KBaHTOBOM (pr3HKH.

10. YcnoBust MOTHOTHI COOCTBEHHBIX (DYHKIIMIA OTIEpaTOPOB B KBAHTOBOW MEXaHHKE.
11. Tlepeuncnute OCHOBHBIE CBOMCTBA BOJIHOBBIX (DYHKITUH M OMEPATOPOB B KBAHTOBOW MEXaHHKE.

12. BoiBecTH yCIIOBHSI, IPU KOTOPBIX ABE (PU3MUYECKUX BEITMYMHBI B KBAHTOBOM MEXaHUKE HMEIOT
OJTHOBPEMEHHO OIPECIICHHbIC 3HAYCHUS.

13. Jloka3arb, 4TO €CIU JIBa OIEpaTopa KOMMYTHPYIOT, TO OHU UMEIOT OJIHY CUCTEMY COOCTBEHHBIX
byHKIHII.

14. Ilouemy B KBaHTOBOW MEXAHUKE OTCYTCTBYET MTOHATHE TPACKTOPUH U YaCTHUILIbI?

15. CooTHoleHre HeonpeIeIeHHOCTH [ eif3enOepra u ero Gu3nIecKuii CMBICII.

16. IIpu KakuX yCIOBUSX ABE (PU3NUECKUE BETMUUHBI SBIISIOTCS KAHOHUUECKU COMPSKEHHBIMU?

17. BeiBecTH cOOTHOIIEHUE sl (PU3NYECKHUX BEIMYUH, ONIEPATOPBI KOTOPHIX HE KOMMYTHUPYIOT.

18. BeiBecTH SIBHBIN BUJ] COOCTBEHHBIX (DYHKIIMI oreparopa UMIYIbca, HOPMUPOBAHHBIX Ha SIIIUK
(TpexMepHBbIi citydaii).

19. Pemuts ypaBuenue lIpénunrepa mis cBOOOIHO ABMKYIICHCS yacTHIbl. Kakne BeTMUYNHBI UMEIOT
OIIpENIETIEHHOE 3HAYEHHUE B ’TOM COCTOSIHUM?

20. JloxazaTe 3pMUTOBOCTH OIIEpaToOpa UMIYJbCa.

21. Jloka3atb 3pMUTOBOCTH oneparopa ['amuibToHa.

22. Ilpu Kakux ycnoBHsIX (pu3nuecKasi BETMYMHA B KBAHTOBOW MEXAHHKE SIBIISICTCS MHTETPAJIOM JIBUKCHHSI?
23. Kakoe ypaBHEHHE B KBAHTOBOM MEXaHHUKE MO3BOJISECT AHATU3UPOBATh HHTETPAJIbI JBHIKCHUS 7

24. IlepeunicnuTe BaKHEHIINE 3aKOHBI COXPAHEHHUS U MIOSCHUTE UX CBS3b CO CBOMCTBAMU CUMMETPUHN
IIPOCTPAHCTBA U BPEMEHH.

25. BBIBECTH 3aKOH COXPaHEHUs YDHEPTHH U3 CBOMCTBA OHOPOAHOCTH BPEMEHHU.
26. BpiBeCTH 3aKOH COXpaHEHHUsI UMITYJIbCa U3 CBOMCTBA OAHOPOAHOCTH MPOCTPAHCTRA.

2’7. BBIBECTH 3aKOH COXPaHEHUs YIJIOBOIO MOMEHTA U3 CBOMCTBA OJHOPOJHOCTH U U30TPOMHOCTU
IIPOCTPAHCTBA.

28. BriBecTH ypaBHEHHE, ONTUCHIBAIOIIEE CTAIMOHAPHOE COCTOSIHUE KBAHTOBOM CUCTEMBI?

29. JIokaxuTe, 4TO CTAlMOHAPHBIE COCTOSIHUS OPTOHOPMHUPOBAHHBI.

30. BoiBeCTH COOTHOIIEHUS MEKYy CPEIHUMU 3HAYCHUSIMUA UMITYJIbCA U KOOPJAUHATHI YACTHUIIbI B COCTOSTHUU
.

31. BbIBeCTH COOTHOIIEHUE MEXKIY CPEAHUM 3HAYEHUEM CHJIbI U CPETHUM 3HAYEHUEM MOTEHI[UATbHOM
JHEPIUH.

32. Vcxons U3 COOTHOILIEHUS HEONIPENETIEHHOCTEN OLIEHUTh SHEPTHIO0 OCHOBHOT'O COCTOSIHUS DJIEKTPOHA B
0ECKOHEYHO ITyOOKOW MOTEHIMANBHOM AMe mupHuHOit 0.2 HM.

33. Pemuth ypaBuenue Ipénunrepa nist yacTUIbI, JBUXKYIIECHCS B OJHOPOIHOM MOTEHIIMAIBHOM TOJIE
U=const.

34. IIpoBepUTh COOTHOILICHUE HEONPEACTCHHOCTH Il YaCTHUIIBI B OCHOBHOM COCTOSIHUU B O€CKOHEUHO
DTyOOKOH MOTEHIIMAILHON SIMeE.

35. Jlyis TuHEHHOTO TapMOHUYECKOTO OCLHUIUISATOPA, HAXOISAIIErocsi B OCHOBHOM COCTOSIHUM BBIYUCIUTH
<x2> U1 CPEeJIHIOI0 MOTEHIINAIbHYIO YHEPTHUIO.

36. J{ns1 TMHERHOTO TapMOHUYECKOTO OCLMIIISATOPA, SHEPTUS KOTOPOTO , BBIYMCIUTD CPEAHIOIO
KMHETUYECKYI0 SHEPTHUIO.



37. Ilouemy J1t00y10 PU3UIECKYIO CHCTEMY BOJIH3H MMOJIOKEHUST PABHOBECHSI MOKHO MOJICITUPOBATh
TrapMOHUYECKUM OCHUIUIATOPOM?
38. MaiiTe onpeneneHre TapMOHMYECKOTO U AHTAPMOHMYECKOTO NMPHOIMKEHUSI.

Berauciauts ko3 durment npospadnoctu D 6aprepa npsmoyronbHoi hopmbl ipu U=20 5B u a =0.1 am
JUIS1 DJIEKTPOHA M TTPOTOHA ¢ 3Heprueit 10 3B.

Jlnst wactunbl Mmaccoit m u sHepruei E<UQ Halitu k03¢ GUIMeHT Mpo3padyHoCTH Oapbepa, 3aJaHHOTO Ha
noteHImanbHou kpuBoit: U(x)=U0(1-x2/a2).

39. Kakas mosst 37eKTpOHOB ¢ dHeprueit 13B npoiiaeT yepes moTeHmaabHbIi 6apbep BbICOTOM 8 3B 1
Tonmuaon 0.5 n 0.3 gm?

40. IToTok 1eKTPOHOB ¢ SHeprueii 1 3B nBmwkeTCs K MOTEHIIUATBHOMY MPSMOYTOJILHOMY Oaphepy BBICOTOM
10 »B GeckoneuHoM mupuHBL. Ha KakoM paccTOsTHUM OT TOBEPXHOCTH Oaphepa IMIIOTHOCTh TOKa
AIIEKTPOHOB YMEHBIIUTCS B € pa3?

41. Yemy paBHa BEpOSTHOCTb HAXOXKICHMSI AIEKTPOHA BHE KJIACCUYECKUX TPAHMUIL €TI0 IBMIKEHUS IS
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YXK/I€HHOM COCTOSHUH?

42. Tlpusenute 10 mpumMepoB MPOSBICHUS TYHHETBHOTO 3 (eKTa B MPUPOIE U TEXHHKE.

43. Haiitu coOcTBEeHHBIE (DYHKITUU U COOCTBEHHBIC 3HAYEHUS omieparopa , || [ a3uMyTajdbHBIN Yromi
(yuectb, uto [I([1)=L1([1+2[])).

44. Haiitu coOcTBEeHHBIC (DYHKITMU U COOCTBEHHBIC 3HAYEHUS omeparopa , eciu [ I(x)=[1(x+ a), rae a=const.

45. B oqHOMEpHOMH IPSIMOYTOJIBHON 0€CKOHEUHO ITyOOKO# MOTEHIIMATBLHON SIME ITUPUHOMN a HAXOIUTCS
gacTuia B cocTosHuM [ (x)=Asin2([1x/a). Onpenenutb BepOITHOCTh MPEOBbIBAHUS YACTUIILI B OCHOBHOM
COCTOSIHMM U CpEeIHEE 3HAUCHUE KUHETUYECKON SHEPTI M.

46. OnpenennuTh CpeHee 3HAYCHUE MEXAHMYECKON BEJIMUUHBI, ONTMCHIBAEMOI OMEPATOPOM B COCTOSIHUU
CI()=Asin2[1, tae [ [ azumyTtansubiit yroa (20101101 [10).

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH

OneHka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)

OIIK-1 Ha ynoBneTBOpUTENIBHOM YpPOBHE JEMOHCTPHPYET CIIOCOOHOCTh

«3a4TCHO» NPUMEHATH 0a30BbIC 3HAHUS B 00MACTH (PU3MKO-MAaTeMaTUYECKUX U
(50 - 100 6amnoB) (umM) ecTecTBEHHBIX HayK B cdepe cBoeil mnpodeccnoHaabHOM
JeSITeTbHOCTH

OIlK-1 He nemoHCTpUpyeT CIMOCOOHOCTh MPHUMEHSTH 0a30BbIE 3HAHUS B
obnacti (PU3MKO-MaTeMaTUUeCKuX M (MJIM) €CTECTBEHHBIX HayK B
cdepe cBoelt mpodeccrnoHaIbHON 1eATeIHOCTH

«HE 3aYTCHOY»
(0 - 49 6amon)

OK3ameH
Ouetika S — Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIBTaTa)

OIIK-1 Ha omim4yHOM YpOBHE JEMOHCTPUPYET CHOCOOHOCTH NPUMEHSTH

OTIHYIHO 0a3oBble 3HaHHWS B oOONacTé (PU3UKO-MATeMaTHYEeCKUX U (WIIH)

(85 - 100 6amnos) €CTECTBEHHBIX HayKk B cdepe cBoell mpodecCHoHATBHOM
JeSITeTbHOCTH

OIIK-1 Ha xopomeM ypoBHE JAEMOHCTPHUPYET CIOCOOHOCTh TPHUMEHSTh

«XOPOLIO» 0a3oBble 3HaHHWS B oOnacTé (PU3UKO-MATeMaTHUYEeCKUX U (WIIH)

(70 - 84 Gamnnos) €CTECTBEHHBIX HayK B cdepe cBoeil mnpodeccrnoHaabHOR
JeSITeTbHOCTH

OIIK-1 Ha ynoBneTBOpUTENBHOM YpPOBHE JEMOHCTPHPYET CIIOCOOHOCTh

«yIOBICTBOPUTETHHO» MPUMEHSTh 0a30BbIe 3HAHUS B 00NACTH (PU3UKO-MAaTEMATUYCCKUX U

(50 - 69 Gamnnog) (uM) ecTecTBEHHBIX HayK B cdepe cBoeil mnpodeccnoHaabHOM
JeSITeTbHOCTH
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OIlK-1 He nemoHCTpUpyeT CIMOCOOHOCTh MPHUMEHSTH 0a30BbIE 3HAHUS B
obnacté (PU3MKO-MaTeMaTUUeCKuX M (MJIM) €CTECTBEHHBIX HayK B
cdepe cBoelt mpodeccrnoHaIbHON 1eATeNIbHOCTH

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. MeTonnueckue ykazaHusi AJ1s1 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTUHBI (MOLYJIS)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUK CaMOCTOSITEIbHOM paboThl 00yUYaOIUXCS:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe TMOPSIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TPOrpaMMHOE o0ecredeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPATypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHI0OBAHHbBIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (GOPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIbI MO Ka)KIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIN WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);
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- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeH1aliuy 10 NOATOTOBKE K OTACIIBHBIM 3aJaHUAM TEKYILETO KOHTPOJISA
ColecenoBanue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTesss CcO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHbl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B  Pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbIN. OCHOBHBIE KaUeCTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA 110 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB pEILIeHHs TOCTABICHHOM yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCIIOJIB30BaHNA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOMKET COMPOBOXKAATHCS MPE3CHTAIMEH, KOTOpas TOATOTABIMBACTCS II0 OJHOMY U3
BOIIPOCOB MPAKTHUECKOTO 3aHATHUS. [IpH BBICTYIUIGHHH € Tpe3eHTaleld HeoOX0oAMMO oOpamarb BHUMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepKaHus 3asiBICHHON (popMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTb Ha BOIPOCH], CHCTEMATU3UPOBAHHBIE, TNTyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COzIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH IJIsS BBIOIHEHUS 3a/lad CcBOed MpodeccHoHaATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMACMBIX PELICHUN, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHMITTHHbI

6.1 OcHoBHas UTEpaTypa:

1. Benmuk A.M. KBanTOBast Teopus mojisi B U3MKE KOHICHCUPOBAHHOTO COCTOSHHS. - M.: ®uzmariur,
2004. - 320 c.

2. Kyk /1. KBanToBast Teopusi MOJICKYJSIPHBIX cUCTeM. EnunbIi moaxoy : [y4ued. mocodue]. - JlonronpymaHblii:
Wznar. Jom "UnaTtennext", 2012. - 256 c.

6.2 JlonosHUTENbHAS TUTEpATYpA:
1. lmonbckwii D.B. ATomHas ¢usuka : [B 2 T.] : yue0. mocodue. - 7-¢ u3n., uctp.. - M.: Hayka, 1984

2. NaBbimoB A. C. KBaHTOBas MexaHUKa : HAy4YHOE M3AaHUE. - U3M. 2-€, uchp. u jaom.. - Mocksa: Hayka,
1973. - 705 c. - Tekcr : anexrponssiii // IBC «YHuBepcurerckas 6ubnuoreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=499379
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6.3 Meroauueckue pa3paboTKH:

1. Antryaun K. K. KBaHTOBas MexaHuka : ydyeOHO-METOAMYECKOE IMocoOme. - 2-e¢ u3d.. - Mockaa:
Hupexr-Menua, 2014. - 86 c. - Tekcrt : anekrponnbii // OBC «YHUBEepcUTETCKass OMOIMOTEKA OHJIAWH»
[caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=240551

6.4 VlHpie MCTOYHUKU:

1. EnnHoe okHO nocTymna K oOpa3oBaTelbHBIM HHTEpHET-pecypcam DenepanpHoro moprana «Poccuiickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAMH: ANIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru

3. KoHncymbrant crymeHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. Poccuiickasg HanoHa bpHasa OuOanoreka - www.nlr.ru
5. Hayunast snekrponHast 6nbnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruun JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAINH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckass U HayKoMeTpuueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

3. Scopus: 6a3a ganHbix . — URL: https://www.scopus.com

4. DIEKTPOHHBIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

5. Onekrponnas 6ubimoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Hayunas osnexktpoHHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanus. —  URL:
https://www.monographies.ru

7. Poccuiickas rocynapctBerHas oubnmoreka. — URL: https://www.rsl.ru

8. Poccwuiickas HanmoHaneHast Oubnuoreka. — URL: http:/nlr.ru

9. ®enepanbubiii mopraln «Poccuiickoe oopazoanue». — URL: https:// www.edu.ru
10. Ilpesunentckas 6ubnmoreka umenn b.H. Enpumaa. — URL: https://www.prlib.ru
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11. Dnexrponnas oubanorexka PODU. — URL: https://www.rfbr.ru/rffi/ru/library

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiictBue mnpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEie YHUBEPCUTETA.



