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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBaHue U Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CperHero NMpo(ecCHOHAIBPHOTO 00pa30BaHHUs, BBICIIETO O0Opa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuoHaNbHBIX MPOrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CkBO3HBIE BUIBI TPO(HECCHOHABHON JIEITEIbHOCTHA B MPOMBINIICHHOCTH (B cdhepax: GpyHIaMEeHTaIbHBIX U
MPUKIAIHBIX HAYyYHO-HUCCIIEOBATEIbCKUX, HWHHOBALIMOHHBIX U OIBITHO-KOHCTPYKTOPCKUX pa3paboToK;
pa3paboTKu ¥ BHEAPEHUS HOBBIX TEXHOJIOTMUYECKHUX MPOLECCOB MPOU3BOICTBA NEPCIIEKTUBHBIX MaTeprasoB
(B TOM umcie KOMIIO3UTOB, HaHO- M METaMaTepHUalioB), M3JEIUNA OMNTO-, MUKPO- U HAHODJIEKTPOHUKH,
pa3paboTKu M MPUMEHEHUS AJIEKTPOHHBIX MPHOOPOB M KOMIUIEKCOB; MOHUTOPUHIA COCTOSTHUS CIIOMKHBIX
TEXHUYECKHX U JKUBBIX CUCTEM M COCTOSHUS OKPY>KAIOILEH CPeIbl).

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromMXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUMY / TPYAOBBIC komrieteHimu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEH M
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:
JuctmmuinHa «®Pu3nka KOHJICHCHPOBAHHOTO COCTOSIHUSD) OTHOCHUTCS K 00s3aTeNbHOW YacTh y4eOHOro
wia"a OIl no Hanpasnenuto noarorosku 03.04.02 - dusuka.

HucuuminHa «Pu3rka KOHIEHCUPOBAHHOTO COCTOSIHUS U3ydaeTcs B 1 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 6 3.€.

Ounas: 6 3.¢.
Bun yueOHo# paboThI (Bcg;nj;:;%)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 216
KonrakTHast pabora 48
Jlexmm (JIextmm) 16
[Tpakruueckue (Ilpakt. pad.) 32
CamocrositensHas padota (CP) 130
KypcoBas pabora 2
DKk3amMeH 36
3.2.Coznepkanue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS




Jlex |IIpa| CP
UM | KT.
pao.
O|0O0]|O
1 cemectp
1 DoHOHEI 1 ColecenoBanue
TEIUIOBLIC CBOMCTBA | 4 6 | 22
KPHUCTAJJIOB
2 JluHaMuka CobecenoBanue
AIIEKTPOHA B 4 6 |
KpHUCTaJIE BO
BHCIIITHEM I10J1€
3 OcHOBBI HU3UKH > 16 |2 CobecenoBanue;
MOy IIPOBOAHUKOB TectupoBanue
4 CunbHONErnpoOBaHH CobecenoBanue
13 2 6 | 22
MOy IIPOBOAHUKHI
5 DnekTpudeckas ColecenoBanue
MIPOYHOCTH >l a4 |2
MTOJTYIIPOBOHUKOB U
JTUBJICKTPUKOB
6 Mertons! CobecenoBaHue;
HUCCIIEJOBAaHUA TectupoBanue
AIIEKTPOHHOM > 1 a |20
CTPYKTYPBI
MTOJTYIIPOBOHUKOB U
METaJIOB

Tema 1. ®0oHOHBI U TENJIOBbIE CBOMCTBA KPUCTAJJIOB

Jlekumus.
l'apmonnyeckoe mnpubnumxenue. KoneOaHusi aroMOB OZHOMEPHOTO KpHUCTalsla C OJHUM arOMOM B
aneMeHTapHoU sueiike. Konebanus aToMOB OMHOMEPHOTO KpHUCTalIa ¢ JBYMsI aTOMaMH B dJI€MEHTapHOU
sueiike. AKycTuueckue u ontudeckue (poHoHwl. KomeGaHus aToMOB B TpexMEpHOM Kpuctayuie. Mozenb
Je6as. [InmotHOCTHh cocTosiHMA (hoHOHHOTO criekTpa. L{uknmnueckue rpanudnable yciaoBusi bopua-Kapmana.
Nutepnionsuronnas gopmyna Jlebas. 3akonsl [ebas u Jrononra-Iltun. ®usndeckuii CMbICT TeMIIEpaTyphl
Jle6as. TermoBoe pacmpeHne KPUCTAIIOB.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
CamocrosTenbHas padboTa.
[TpopaboTka KOHCTIEKTOB JIEKIIMI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Tema 2. /luHamMuKa 3JIeKTPOHA B KPUCTAJIe BO BHEIIHEM I10J1e

Jlekumus.
JIBmxkeHue anekTpoHa B 30He bpwmmosna. Meton sddekruBHbix Macc. OtpunarenbHas 3(dexkTuBHas
Macca. KBasukiaccuueckue ypaBHEHHS JBIKEHHUS DJIEKTPOHA BO BHEIIHEM mose. PU3NYeCKUd CMBICIT
JUTMHBI CBOOOMHOTO Tpolera siekTpoHa. PaccessHue aiekTpoHOB Ha nedekrax pemietku. PaccesHue
AJIEKTPOHOB Ha (DOHOHAX.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
CamocrosiTenbHas paboTa.
[TpopaboTka KOHCIICKTOB JICKITUH ¥ BOIIPOCOB, BBIHECCHHBIX Ha CAMOCTOSTEIIBHOE U3yUYECHUE OCHOBHOM 1
JIOTIOJTHUTEIBHOM JINTEPATYPHI.



Tema 3. OcHOBBI (U3UKHU NOJTYNPOBOIHNKOB

Jlexknus.
Hocwurenu 3apsia B oiaylpoBOAHUKAX. 3aKOHBI TUCIIEPCUU JIEKTPOHOB U AbIpOK. CTaTHCTHKA HOCUTENEH
3ap51;[a B HOJIYHpOBOIIHI/IKaX. PaBHOBeCHaH KOHHGHTpaHI/IH BHGKTpOHOB )41 ,Z[BIpOK B COGCTBCHHBIX
HOJIprOBOI[HI/IKaX. HpOBOI[I/IMOCTL COGCTBGHHLIX HOJIYHpOBOl[HI/IKOB. HpOBOI[I/IMOCTB JICFI/IpOBaHHI:IX
MIOJyIPOBOAHUKOB. OJEMEHTapHasi TEOpUs MEIKUX LEHTPOB. OJEKTPOIPOBOIHOCTh JIETUPOBAHHBIX
IIOJIYIIPOBOIHUKOB

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
CamocrosiTenpHas padora.

[TpopaboTKa KOHCTIEKTOB JIEKIIHiA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIIbHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOU JINTEPaTypPBhl.

Tema 4. CWiIbHOJIETHPOBAHHBIE MOJIYIIPOBOIHUKH
Jlekumus.

[TpoBOAMMOCTD CHIILHOJIETUPOBAHHBIX TOTYTMPOBOIHUKOB. [IphIKKOBast MPOBOAUMOCTE. [lepKosSInoHHbIC
MOJIETTH TIPOBOJUMOCTH CHJILHOJIETUPOBAHHBIX TOJYTPOBOIHUKOB. 3aja4ya y3j0B, 3a7a4da cBszeit. [lepexon
AHzIepCcOHa.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
CamocrosiTenpHas padora.

[TpopaboTKa KOHCTIEKTOB JIEKIHA U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Tema 5. DyiekTpryeckasi NPOYHOCTDH MOJYNIPOBOAHUKOB M JTUNIEKTPUKOB
Jlekumus.

[TomynipoBOHUKH W AMAJICKTPUKH B CHIIBHBIX JJIEKTpUUecKuX moisax. [IpoGoit mo mpumecsm. [Ipoboi
3unepa. Pons TyHHenmpHOTO 3d(dexTa B MPOOOWHBIX SIBICHHUSAX TBEPIABIX Tel. DJEKTPOIUIACTHYHOCTH
MOJTYTIPOBOAHHUKOB. DJIEKTpUYECKasi U MeXaHNUeCKasi POYHOCTh MOIYIPOBOJHUKOB.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
CamocrosiTenpHas padora.

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

Tema 6. MeToabl HCCIEA0BAHUS JJIEKTPOHHOM CTPYKTYPHI MOJTYNIPOBOAHUKOB U METAJJIOB
Jlekumus.

['anbBaHOMArHUTHBIE METOABl W IUKIOTPOHHBIN pe3oHaHC. Dddext Xomna. JIBHKEHHE 3JIEKTpOHA B
MarHuTHOM mosie. L{UKIoTpoHHBIN pe3oHaHC B MeTayiaXx. KBaHTOBaHME YHEPIHH AJIEKTPOHA B MAarHUTHOM
nosie. YposHau Jlannay. KBanToBbIe OCIIMIUIAIIMOHHBIE 3P (EKTHI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
CamocrosiTenpHas padora.

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

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

1 cemectp
* mocemaeMocts — 10 0atoB
*  TeKymui KOHTpoib — 30 GayoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1o 15 0amioB Kakaplid
* npemuanbHble 6amiel — 20 6amIoB



OTBET Ha dK3ameHe: He Oosiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

TC
MbI

Ha3Banwne TeMbl
/ BUI yueOHOM
paboThI

®opmbl
TEKYIIETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
(%:08)():]

MeTtoauka pOBEICHUS 3aHATHS U OIICHKU

DOHOHBI B
TEIJIOBBIE
CBOMCTBa

KPHUCTAJIJIOB

Cobeceno
BaHHE

5 OayloB — CTYIEHT YMEET COIMOCTaBUTh IONYyYCHHYIO TIpU
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS Ha aHAIU3HPYEMYIO MPOOIeMY, YMETh YETKO
(opMynHpOBaTh CBOM BOIPOCHI M OTBEYaTh Ha 3a/IaBacMbIC eMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMHUHOIOTUN
COBpEMEHHOU (U3HUKH

3 Gaina - CTyIeHT yMeeT MIPUMEHSTh MONyYSHHYIO TIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh HAa OONBIIMHCTBO
BOIIPOCOB, BECTU JIUCKYCCHIO C WCIIOJNIb30BAHUEM TEPMUHOIOTHU
COBPEMEHHON (U3HKH.

1 Gamn — CTyIEeHT BiIajeeT TCOPETHUSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPYJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHpPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxIaeMyro pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHkod MPaKTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCH.

JunaaMuka
JJIEKTPOHA B
KpHCTAJIIE BO
BHEIITHEM I10JIC

Cobeceno
BaHHE

5 OaJyloB — CTYIEHT YMEeT COIMOCTaBUTh IONYyYCHHYIO TIpU
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAITUIO, CPABHUBATH
pasHble TOYKH 3pEHUS Ha aHAIU3HPYEMYIO MPOOIEeMY, YMETh YETKO
(opMynHpOBaTh CBOM BOIPOCHI M OTBEYaTh Ha 3aJIaBacMbIC eMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBpEMEHHOU (U3HUKH

3 Gainna - CTyIeHT yMeeT MIPUMEHSTh IMONyYSHHYIO TIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh HAa OONBIIMHCTBO
BOIIPOCOB, BECTU JIUCKYCCHIO C WCIIOJNIb30BAHUEM TEPMUHOIOTHU
COBpEMEHHON (U3UKH.

1 Gamn — CTyIEeHT BiajeeT TCOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHpPOBaTh CBOI TOYKY 3pEHHUS Ha
o0cyxIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSITHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YHUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJlaMu HE OI[CHUBACTCH.

OCHOBBI (PU3UKH
MOJTYTIPOBOTHUK
OB

Cobeceno
BaHHE

5 OayloB — CTYIEHT YMEET COIMOCTaBUTh IONYyYCHHYIO TIpU
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3UPYEMYIO MPOOIeMY, YMETh UYETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3a/IaBacMbIC EMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMHUHOIOTUN
COBpEMEHHOU (U3HUKH

3 Gaina - CTyIEeHT yMeeT IPUMEHSTh IMOMyYSHHYIO TIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh Ha OONBIIMHCTBO
BOIIPOCOB, BECTU JIUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTHU
COBPEMEHHON (U3UKH.

1 Gamn — CTyIEeHT BiajeeT TCOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOieMaTHkod MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMH HE OI[CHUBACTCH.




TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

15

TectupoBanue mnpeAcTaBiIsieT coOol Tect w3 15 3amanmii 3a
MPaBUIILHOE BBITIOTHEHHUE KaX/I0T0 U3 HUX CTYACHT Noiy4aet 1 Gamn

CUJIBHONETUPOB
aHHBIE
MOJIYITPOBOHUK
"

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKHM 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyIIMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

3 GaJuia - CTYICHT yMEeT NIPUMEHSTh MOJTYYSHHYIO MPH MOATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO HH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

1 Gamn — CTYOGHT BiIafeeT TEOPETHYSCKUM MAaTepuaioM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BOIPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

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

OnekTpuyeckas
MTPOYHOCTH
MOJTYIPOBOTHUK
OB H
JTUDIICKTPUKOB

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH (U3UKH

3 GaJuia - CTYICHT yMEET NPUMEHSTh MOJTYYSHHYIO MPH MOATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO HMH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

1 Gamnm — CTYOGHT BiIafeeT TEOPETHYSCKUM MAaTephaioM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiaemy

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

MeTtonst
WCCIIEJOBAHUS
JJIEKTPOHHOM
CTPYKTYpBI
MTOJTYTIPOBOAHUK
OB M METaJJIOB

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH(OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

3 GaJuia - CTYICHT yMEET IPUMEHSTh MOJTYYSHHYIO MPH MOATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO MH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

1 Gamnm — CTYOGHT BiIafeeT TEOPETHYCCKUM MAaTephalioM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyXxaaeMyto npodiaemy

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

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

15

TectupoBanue mnpeAcTaBiIsieT coOoi Tect w3 15 3amanmii 3a
MPaBUIILHOE BBITIOTHEHHUE KaX/I0T0 U3 HUX CTYACHT moiy4aet 1 Gamn




7. ITocemaeMocThb

10

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceT1 He MeHee 80% 3aHsaTuit

4-6 6amIoB — CTyeHT nmocetwi He MmeHee 50% 3aHaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

8. [IpemuansHbie OaILITBI

20

JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:

- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMs NMPaKTHYECKUX 3aHATHH — 10
0aoB;

- yuacTue B nmpoektax — 10 0anos;

- yuacTtre B KoHepeHuusx — 10 6annos.

9. OTBeT Ha DK3aMeHe

30

10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OuseTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OuseTa Ha OLIGHKY «XOPOIIOY,

25-30 6anynoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

10. |MHIuBHIyaTbHBIC 3aIaHUA,
C TIOMOII[BIO KOTOPBIX
MOXKHO HaOpaTh
JTOTIOJTHUTENNBHEIE OaIIIIBI

20

JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
KOHTPOJISI T KOHTPOJIBHBIE CPE3bI

11. Hroro 3a cemectp

100

HrtoroBass omeHka mo »5k3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN

YeThIpEeX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIIGHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBHO
Menee 50 HeynosnerBopurenbHo

Pacnipenenenne 6amioB mo KypcoBoii padore:

* TpeACTaBJICHHUE COoNepKaTeIbHOM yacTu — He Gosee 55 Oamos,

* odopmienne u nHGOPMAITMOHHOE COMIPOBOXKAEHUE — HE Ooree 20 6aioB,

3alUTa KypcoBoi paboTsl — He Oonee 25 GaoB.

Pacnpenenenue 6amioB no BugaM yueOHON paOOTH M METOAMKA HAYMCICHUS OAlIOB!

Ne Bun yuedHoii padoThI

Max.
K0J1-BO
0aJLJ10B

MeToauka HAYHCJIeHUs 0aJLJI0B




[IpencraBnenue
coliep>KaTeIbHOM YacTu

55

41-55 GamnoB — comepxaHue pabOTHl COOTBETCTBYET BBIOpAaHHOMY
HalpaBJIeHUIO TOATOTOBKH/CIICUATBLHOCTH U TeMe paboThl, pabora
aKTyalbHa, BBIMOJHEHAa CaMOCTOSTENBHO, MMEET TBOPUYECKUH
XapakTep, OTJIMYaeTcs ONpEACJICHHOW  HOBU3HOW;  IpOBENEH
OOCTOSITENbHBI aHAJM3 CTEMEeHH TEOPETUYECKOTO MCCIeIOBAHMS
MpoOIeMBbl, Pa3IMYHbIX MOAXOAOB K €€ PEIICHHIO, MTOKa3aHO 3HAHHE
WHPOPMAIIMOHHON (IIpH HEOOXOOUMOCTH — HOPMAaTUBHOH) O0a3bl,
WCTIOJIb30BaHbl aKTyalbHbIE JaHHBIE; MPOOJIeMa PacKphITa ITyOOKO U
BCECTOPOHHE, Marepuan H3JIOKEH JIOTUYHO, TEOPETHUYECKHE
MOJOKEHUsI ~ OPTaHWYHO  CONPSDKEHBI € MPAaKTUKOH,  JaHBI
MPaKTUYECKHE PEKOMEHIAINHY, BBITCKAIOIIUE U3 aHAIN3a MPOOIEMBI;
NpoBeNeH  KOJMMYECTBCHHBIM  aHamM3  MpoOJeMbl,  KOTOPBIA
MOATBEP)KAAET BBIBOABI  aBTOpa, MUIIOCTPUPYET — aKTyaJbHYIO
CUTYyalluIo, TIPUBENICHBI TaONUIBI CpaBHEHUH, rpaduKu, AUarpamMMel,
¢dopMynbl, TOKa3bIBAIOIIME yMEHHE aBropa  (OpMaIn30BaTh
Ppe3yJIbTaThl NCCICOBAHMS;

21-40 OamnoB — coaepkaHHE pabOTBI B LEJIOM COOTBETCTBYET
BBIOpaHHOW TeMe, CTPYKTypa IJIaHa JIOTUYHA W NPOIMOPLHOHAIBHA;
000OCHOBAaHHE AaKTyaJbHOCTH TEMBI MOAKPEIUIACTCS.  aHaJIH30M
CTEIIEHH TEOPETHYECKOTO HCCIICAOBAHUS MPOOIEMBI; OCHOBHBIC
MOJIOKEHHsI Pa0OTBHl PACKPHITHI Ha JOCTAaTOYHOM TEOPETHUYECKOM U
METONOJIOTHYECKOM ~ YpOBHE, Oomblas dYacTh TEOPETUUYECKUX
MOJIOKEHUH CONpPsDKEHA C MPAKTHKOW; MPAaKTUYECKHE PEKOMEHAAINH
00OCHOBaHBI; BBIBOABI MO paboTe colepKaTeNbHBl U B LEJIOM
COOTBETCTBYIOT IIOCTABICHHBIM 3a/1a4aM;

1-20 OammoB — WMEET MECTO ONpEACIEHHOC HECOOTBETCTBUE
cofiepxkanusi pabOTHl 3asBICHHON TeMe; HccieayeMas mpobiema B
OCHOBHOM pAaCKpbITa, HO HE OTJIMYAETCS HOBU3HOW, TEOPETUUYECKOM
IyOMHOH W apryMEHTHPOBAHHOCTHIO; BBISBICHBI HEIOYETHI B
METOJIOJIOTHUECKUX XapaKTEPUCTUKAX KYPCOBOTO UCCIEAOBAHUS;, €CTh
HapylleHUsl JIOTUKUA U3JIOKEHUsl MaTepuaia, MOCTaBICHHBIC 3aJadu
PEIICHBI HE TIOTHOCTHIO; TEOPETUICCKIE MOJIOKCHHS C1a00 CBSI3aHBI C
MPAaKTHKOM, TPAKTUYECKUE PEKOMEHIAMUA HOCAT (HOPMaTbHBIH
0e3/10Ka3aTeNLHBIN XapaKTep

Odopmnenue u
MHPOPMALIIOHHOE
COIIPOBOXKIICHHE

20

16-20 GamioB — MIMPOKO IMpeAcTaBieHa OubaHorpadgus mo Teme
paboThl, B TOM YHCIE M 3apyOC)KHbIC HWCTOUHHKH, MPUIOKEHHS K
paboTe WIUTIOCTPUPYIOT AOCTHXKCHUS aBTOpa M TMOAKPEIUIIOT €ro
BBIBOABL, OdopmiieHHE  Pa0OTBl  MONHOCTBIO  COOTBETCTBYET
TpeOOBaHUAM, IPEABSIBIIEMBIM K KyPCOBOMY MCCIIEIOBAHUIO;

8-15 OamnoB — NPWIOKEHHS, HCIOIB3YEeMBIE B HCCICIOBAHUH,
COCTaBJICHBl TPaMOTHO, IPOCIEKHUBACTCS CBS3b C MOJOKESHUSIMH
KypCOBO#1 pabOThI; CIIMCOK HCIONIB30BAaHHOM JUTEPaTypbl COCTABJICH,
cienyst 'OCTy, u B 1OCTaTOYHON Mepe COOTBETCTBYET TeMe padoThl;
UMEIOTCS ~ OTHENbHBIE HETOYHOCTH B  OQOpPMIICHHM  paboTHI
(OTCYTCTBYeT 4YacThb CCBUIOK Ha HCIIONb3yeMble HCTOYHHMKH, €CTh
OT/EIbHBIE CTUIMCTHYECKUE, TpaMMaTrieckue u opdorpaduueckue
OIITUOKM);

1-7 6amioB — B paboTe HE IMOJHOCTHIO MCITOJIB30BaHA HEOOXOmMMMast
IUISL PACKPBITHS TEMBl HAay4Has JIUTEpaTrypa, MHOOPMAIIMOHHBIE 0a3bl
JMAHHBIX, a TaK)Ke MaTepHalbl MCCICAOBAHHM; OMOMHOTpadudeCKumit
CIHMCOK 0(OPMIICH HEBEPHO; COEPKaHUE IPMIIOKEHUN HE OTpa)xaer
pelieHus  IOCTABJICHHBIX 3afad  (OTCYTCTBYIOT — HEOOXOIMMBIE
HNPUIOKEHUs);  MMEIOTCS ~ MHOIOYHUCICHHbIE  HETOYHOCTH B
odopMIIeHUHN pabOTHI

10



3. |3ammra KypcOBOW pabOTHI 25 19-25 GammoB — 3amUTa OTAMYASTCS TOTHOTONH PACKPBITUS TEMBI U
MPEACTABICHUS TOMYUYEHHBIX PE3YJIbTaTOB; CTYACHT NEMOHCTPUPYET
YBEPEHHOCTh M YOCAMTEIHHOCTh MAaHEPhl BBICTYIUICHHS, CTWJIb U
FPAMOTHOCTH PEYH  COOTBETCTBYIOT KYIBTYpE TMPEACTaBICHUS
PE3yJIbTaTOB HAYYHOT'O HUCCIEIOBAHUS; OTBETHI HA JIOMOJHUTEIHHBIC
BOIIPOCHI XapaKTEPU3YIOTCI KPATKOCTHIO U apTyMEHTUPOBAHHOCTHIO;

10-18 GamioB — CTPYKTypa M pPErIaMEHT BBICTYIUICHHS B IIEJIOM
COOJIONICHBI; 3aIlUTa COMPOBOXKIAAETCS TPAMMATHICCKH TPAaBUIILHOM,
SMOIMOHAIILHON PEeYbi0; CTYJACHT MOICPKUBACT XOPOIINH KOHTAKT C
ayJIUTOPHEN; 0TMEYaeTCsl TBOPUCCKHIA MOJXOJ B TIOATOTOBKE OOBEKTOB
HATIISIIHOCTH TPE3CHTAIMH, JIOTIOJHHUTENBHBIE BOMPOCH! BBI3BIBAIOT
HEKOTOPBIC 3aTPYINHECHHUS;

1-9 GamnoB — CTYIECHT IEMOHCTPUPYET HEBBICOKOE KAUYECTBO YCTHOTO
JIOKJIaJa; TOCTYIMHOCTh U OOpPa3HOCTh TPEACTABICHUS MPOACIaHHON
paboTHI U MOYYCHHBIX PE3YJIETATOB BBI3BIBACT BOIIPOCHI; OTMEYACTCS
YaCTMYHOE HECOOTBETCTBHEC IPE3CHTAIUU COJCPKAHUIO KYPCOBOTO
WCCIICIOBAHUS; TU3aiiH BU3yaIbHOW WHTEPIIPETALNU IPEACTaBICHHON
paboTHI 3aTPYAHSIET €€ BOCIIPUSITHE

HUTOIO: 100

HrtoroBast orneHka mo KypcoBoil pabote BbicTaBisiercs B 100-OaimpHON IIKajae W B TPaJAUIMOHHOMN
yeTelpexOauibHON  mikane. IlepeBom 100-0ayutbHOM  PEWTHHTOBOW OIEHKH TI0 JWCIHHUIUIMHE B
TPAJAULIMOHHYIO YEThIPEX0aJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
CobecenoBanue

Tema 1. DOHOHBI U TEIIOBBIE CBOMCTBA KPUCTAIIIIOB
TurmoBkie BOPOCHI ISl coOece10oBaHMs

1. Maiite onpeaeneHue rapMOHUYECKOTO M aHTapMOHHYECKOro npuommkenus. Kakue apdexTs! 1 SBICHUS B
KpHUCTaJJIaX MPOTHO3UPYIOTCS B TAPMOHUYECKOM M AaHTaPMOHUYECKOM MPUOIMKEHUSX.

2. KaxoBa reoMeTpusi akyCTUYECKHUX U ONTHYECKUX KoJeOaHU! OJHOMEPHOIo KpHcTasia.

3. KakoBa cBs3b Mex/1y (POHOHOM U YIPyroi BOJHOM CMEIIeHUs?

4. llepeuncnure 0CHOBHbIE KBa3uyacTHilbl. OOIIee U pa3uyus MEX/ly KBa3UYaCTHIIAMU U YaCTULIAMHU.
5. IlosicHuTe CBA3B MEXAY METOIOM KBAa3U4aCTUL] U KBAHTOBOU TEOPUEH IOJIA.

6. [TosicauTte hpusmvecknii cMpIca Temmneparypsl Jleodas.

7. Kak 00BsACHUTH TEIIOBOE paciiupeHne kpuctamioB? Kakue napaMeTpsl MEXaTOMHOIO B3aUMOJEHCTBUS
00yCIIaBIMBaIOT TEIJIOBOE paclIupeHue?

Tema 2. JInHaMuKa 3JIEKTPOHA B KPUCTAJIJIE BO BHEIIHEM T10JIE
TurmoBkie BONPOCHI ISl coOece10oBaHMS

1. Maiite onpeaeneHue rapMOHUYECKOTO M aHTapMOHHUECKoro npuommkenus. Kakue apdexTs! 1 SBICHUS B
KpHUCTaJJIaX MPOTHO3UPYIOTCS B TAPMOHUYECKOM M AaHTaPMOHUYECKOM MPUOIMKEHUSX.

2. KakoBa reoMeTpusi akyCTUYECKHUX U ONTHYECKUX KoJeOaHUi OJHOMEPHOI0 KpHcTasia.
3. KakoBa cBs3b Mex/1y (POHOHOM U YIPyroi BOJHON CMEIIeHUs?
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4. Ilepeuncnure 0CHOBHBIE KBa3u4dacTHIlbl. OOIIee U pa3muuus MEX/ly KBA3UYaCTHIIAMH U YaCTUIIAMHU.
5. IosicHuTE CBSI3b MEXKIY METOJIOM KBAa3HMYACTHUIl U KBAHTOBOW TEOPHUEH IMOJIS.
6. Ilosicaute pusnveckuii cMbIcI Temneparypsl Jlebas.

7. Kak 00BsICHUTD TEIJIOBOE pacuiupeHne KkpuctamioB? Kakue mapameTpsl MEKaTOMHOTO B3aUMOICHCTBHSI
00yCJaB/IMBaIOT TEIUIOBOE paciIupeHue?

Tema 3. OcHOBBI (PU3UKH MTOITYTIPOBOTHUKOB
Tunossie Bonpock! 1t codece10BaHus

1. laiiTe onpenenaeHre TapMOHMYECKOTO U aHTapMOHUYECKOTo npuonmxenus. Kakue s3QexTsl u sBIeHus B
KpHUCTaJUIaX MPOrHO3UPYIOTCS B TAPMOHUYECKOM M aHTAPMOHUYECKOM MPUOIIKECHHUSAX.

2. KakoBa reoMeTpusi aKyCTUIECKUX M ONTHYECKUX KoJeOaHU OJJHOMEPHOTO KpHCTallia.

3. KakoBa cBsi3b MeX1y POHOHOM | YIIPYTOM BOJTHOM CMEIIICHUS?

4. [lepeuncnure 0CHOBHBIE KBa3u4dacTHIlbl. OOIee U pa3muyuus MEX/ly KBA3UYaCTHIIAMH U YaCTUIIAMHU.
5. IosicHuTE CBSI3b MEXKIY METOJIOM KBAa3MYACTHUIl U KBAHTOBOW T€OPHUEH IMOJIS.

6. Ilosicaure pu3ndeckuii cMbICI Temneparypsl Jlebas.

7. Kak 00BsICHUTD TEIJIOBOE pacuiupeHne KkpuctamioB? Kakue mapameTpsl MEKaTOMHOTO B3aUMOJICHCTBHSI
00yCJaB/IMBaIOT TEIUIOBOE paciIupeHue?

Tema 4. CuiibHOJIETMPOBAHHBIE MOITYIIPOBOIHUKH
Tunossle Bonpocs! At cobeceJoBaHUs

1. laiiTe onpenenaeHre TapMOHMYECKOTO ¥ aHTapMOHUYECKOTo npuonmxenus. Kakue a3 QexTsl u sBIeHus B
KpHUCTaJUIaX MPOrHO3UPYIOTCS B TAPMOHUYECKOM M aHTAPMOHUYECKOM MPUOIIKECHUSAX.

2. KakoBa reoMeTpusi aKyCTUIECKUX M ONTHYECKUX KoJIeOaHU OJJHOMEPHOTO KpHCTallia.

3. KakoBa cBsi3b MeX1y POHOHOM | YIIPYTOM BOJTHOM CMEIIICHUS?

4. [lepeuncnure 0CHOBHBIE KBa3u4yacTHIlbl. OOIIee U pa3muyuus MEX/ly KBA3UYaCTHIIAMH U YaCTUIIAMHU.
5. IosicHuTE CBSI3b MEXKIY METOJIOM KBAa3HMYACTHUIl U KBAHTOBOW TEOPHUEH IMOJIS.

6. Iosicaure pu3nveckuii cMbICI Temneparypsl Jlebas.

7. Kak 00BsICHUTD TEIJIOBOE pacuiupeHne KkpuctamuioB? Kakue mapameTpsl MEKaTOMHOTO B3aUMOJICHCTBHSI
00yCJaB/IMBaIOT TEIUIOBOE paciIupeHue?

Tema 5. DnexkTpuyeckasi POYHOCTD MOTYIIPOBOJHUKOB U AUIICKTPUKOB
TunoBsie BOMPOCH Tsl cOOECeI0BaHUS

1. laiiTe onpenenaeHre TapMOHMYECKOTO U aHTapMOHUYECKOTo npuonmxenus. Kakue s3(QexTsl u sBiIeHUs B
KpHUCTaJUIaX MPOrHO3UPYIOTCS B TAPMOHUYECKOM M aHTAPMOHUYECKOM MPUOIIKECHHUSAX.

2. KakoBa reoMeTpus aKyCTUIECKUX M ONTHYECKUX KoJIeOaHU OJJHOMEPHOTO KpHCTallia.

3. KakoBa cBsi3b MeX1y POHOHOM | YIIPYTOM BOJTHOM CMEIIICHUS?

4. [lepeuncnure 0CHOBHBIE KBa3u4yacTHIlbl. OOIIee U pa3nuyuus MEX/ly KBA3UYaCTHIIAMH U YaCTUIIAMHU.
5. IosicHuTE CBSI3b MEXKIY METOJIOM KBAa3MYACTHUIl U KBAHTOBOW T€OPHUEH IMOJIS.

6. Iosicaure pu3nveckuii cMbICI Temneparypsl Jlebas.

7. Kak 00BsICHUTD TEIJIOBOE pacuiupeHne KkpuctamioB? Kakue mapameTpsl MEKaTOMHOTO B3aUMOJICHCTBHSI
00yCJaB/IMBaIOT TEIUIOBOE paciIupeHue?

Tema 6. MeTozbl nccnea0BaHMs EKTPOHHOM CTPYKTYPhI MOTYTPOBOIHUKOB U METAJIIIOB
TurnoBsie Bompockl [1st cobece10BaHus

1. laiiTe onpenenaeHre TapMOHMYECKOTO U aHTapMOHUYECKOTo npuonmxenus. Kakue s3(QexTsl u sBiIeHUs B
KpHUCTaJUIaX MPOrHO3UPYIOTCS B TAPMOHUYECKOM M aHTAPMOHUYECKOM MPUOIIKECHHUSAX.

2. KakoBa reoMeTpus aKyCTUYECKUX M ONTHYECKUX KOJIeOaHU OJHOMEPHOTO KpHCTallia.

3. KakoBa cBsi3b MeX1y POHOHOM | YIIPYTOM BOJTHOM CMEIIICHUS?

4. Hepe‘-II/ICJII/ITe OCHOBHBIC KBA3M4YaCTUIIBI. 0611_166 )41 pa3JII/I‘{I/IH MC)KI[y KBaszndyaCcTuuaamMi U 4yaCtTuamMu.
5. IosicHuTE CBSI3b MEXKIY METOJIOM KBa3UYACTHUIl U KBAHTOBOW T€OPHUEH IMOJIS.



6. Ilosicaure pu3nveckuii cMbICI Temneparypsl Jlebas.

7. Kak 00BsICHUTD TEIJIOBOE pacuiupeHne KkpuctamioB? Kakue mapameTpsl MEKaTOMHOTO B3aUMOJICHCTBHSI
00yCJaB/IMBaIOT TEIUIOBOE paciIupeHue?

TecTtupoBanue

Tema 3. OcHOBBI (PU3UKH MTOITYTIPOBOTHUKOB
TunoBsle 3a1aHus A1 TECTUPOBAHUS
1. OOBsicHUTE IPUPOTY TETIIOBOTO COTPOTUBIICHUS KPUCTAIIOB.

2. Uto Takoe r¢dexkruBHas Macca anekTpoHa? [Ipy kakux yCIoBUSX OHA OBIBACT MOJOKUTEITHHOM,
OTpHULIATETHFHOU U OECKOHEUHOM ?

3. B uem cymuoCTh MeTOAa 3P PEeKTUBHBIX Macc?

4. JlokaXxuTe, YTO HOCUTEIH 3apsa B MOTYIPOBOAHUKE 00Pa3yIOT KIIACCUYECKHUIi, a B METaJlIe —
KBaHTOBBIH (hepMu-ras.

5. Beruucnute sHepruto @epmu st COOCTBEHHOTO MOTYIIPOBOIHHKA, BBIPA3UB €€ Yepe3 MUPHUHY
3anpenIeHHOM 30HbI ¥ 3()()EeKTUBHBIE MACCHI AIEKTPOHOB U JIBIPOK.

6. [Touemy aTOM MHOBaJEHTHON NIPUMECH JAET JOKAJIBbHBII YPOBEHD B 3alIPEILIEHHON 30HE
MOJIyIPOBOJHUKA?

7. YTO TaKoe MpbIKKOBAasi IPOBOJUMOCTB, IIPH KAaKUX YCIOBUSIX OHA HaOmomaercs?

8. KakoBa (husmdeckas npupoja 3MeKTPUIECKOTO MPOOOs MOTYITPOBOTHUKOB?

9. KakoBa npupopa rnpo6ost 3unepa?

10. B uem cymuocTs 3 dexra Xoma? Kakyro nHbOpMAaIIHIO O MOIYITPOBOJHUKE MOKHO U3BIICUD,
uccaeays 3ot 3hdexT?

Tema 6. MeTozb! ccien0BaHus JIEKTPOHHOM CTPYKTYPbI IOIYIIPOBOTHUKOB U METAJJIOB
Tunosele 3ananus 111 TECTUPOBAHUS
1. OOBsicHUTE IPUPOTY TETIIOBOTO COTMPOTUBIICHUS KPUCTAIIOB.

2. Uto Takoe r¢dexruBHas Macca nekTpoHa? [Ipy kakux yCIoBUSX OHA OBIBACT MOJOKUTEITHHOM,
OTpHULIATETFHOU U OECKOHEUHOM ?

3. B uem cymuoCTh MeTOAA 3P PEeKTUBHBIX Macc?

4. JlokaXxuTe, YTO HOCUTEIH 3apsa B MOTYIPOBOIHUKE 00Pa3yIOT KIIACCUYECKHUIl, a B METaJlIe —
KBaHTOBBIH (hepMu-ras.

5. Beruucnute sHepruto @epmu st COOCTBEHHOTO MOTYIIPOBOIHHKA, BBIPA3UB €€ Yepe3 MUPHUHY
3anpetIeHHOM 30HbI ¥ 3()()EKTUBHBIE MACCHI HIEKTPOHOB U JIBIPOK.

6. [Touemy aTOM MHOBaJEHTHON NPUMECH JAET JOKAJIbHBII YPOBEHD B 3aIIPEILIEHHON 30HE
MOJTyTIPOBOJHUKA?

7. YTO TaKkoe MpbIKKOBAasi IPOBOJUMOCTB, IIPH KaKUX YCIOBUSIX OHA HaOmonaercs?

8. KakoBa (hu3mdeckas nmpupoja JeKTPUIECKOTO MPOOOs MOTYITPOBOTHUKOB?

9. KakoBa npupopa rnpo6ost 3unepa?

10. B uem cymuocTs 3 dexra Xoma? Kakyro nHGOpMAIIHIO O MOIYITPOBOJHUKE MOKHO U3BIICUD,
uccaenys 3ot d3hdexT?

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunossie BONPOCHI IK3aMeHa
Tunosele 3anaHuA U DK3aMEHA

1. Konebanus oJHOMEpHOTO OIHOATOMHOTO KpHUCTaJlIa. 3aKOH JUCIIEPCUU aKyCTHUECKHX Konebanuil. CBsi3b
3akoHa Bynbda-bparros ¢ rpanunamu nepBoii 30861 bpuiosna.

2. [InoTHOCTH cocTOsIHUS (DOHOHHOTO CIIEKTPA. YCIOBHE HOPMUPOBKH.
3. Unarepnionsiionnas popmyna Jledas.
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4. BeiBon 3akoHa Jlebas u [Jrononra-IITu B KBaHTOBOW TEOPUH TEILIIOEMKOCTH.
5. TennoBoe pacuIMpeHre U TETIOBOE COMPOTUBIICHUE TBEPABIX TEIL.

6. KBasukiaccuueckoe ypaBHEHHE JBUKEHUS JEKTPOHA B KPUCTAJIIE, IOMELIEHHOTO BO BHELITHEE
3JIEKTPOMAarHUTHOE TIOJIE.

7. Metox 3¢ dexTBHBIX Macc. J[BHKeHHE 3JIeKTPOHA BO BHEIIHEM Toe. J{pIpKa.

8. 3aKOHBI AUCTIEPCUH IEKTPOHOB U JBIPOK B MOITYNPOBOIHUKAX. CTATUCTUKA 3JIEKTPOHOB U JIBIPOK.

9. PaBHOBECHAsl KOHLIEHTpALMsI 2JIEKTPOHOB B 30HE IIPOBOJMMOCTH IOJIyIIPOBOHUKA.

10. PaBHOBECHas1 KOHLIEHTpALUs ABIPOK B BAJICHTHOM 30HE.

11. INonoxxenue ypoHst Pepmu coOCTBEHHOTO NMPoBOoAHNKA. COOCTBEHHAS TPOBOAMMOCTD.

12. DnexkTpoHHast TEOPUs MEIKUX LIEHTPOB B MOIYNPOBOJHUKAX. JIOHOPHBIE U aKLIEITOPHBIE COCTOSHUS.
13. CobcTBeHHas, MpUMECHas M MTPBDKKOBAsI TPOBOJMMOCTH MOYTIPOBOTHHUKA.

14. TIpoBOAUMOCTD MOIYIPOBOJHUKA B CHIIBHBIX AJIEKTPUUECKUX MOJISAX. DIEKTpUUecKasi MPOYHOCTh
HOJTYIIPOBOJHUKA.

15. Dddexr Xosmma B mOTyNPOBOTHUKAX.
16. Huknorpouuslit pezonanc. LluknorponHas s3¢pdexTruBHAs Macca HEKTPOHA.
17. OcHOBHBIE METOBI UCCIAEAOBAHMS JIEKTPOHHOM CTPYKTYPbl KPUCTAIIIOB.

Tunosble 3aJaHus JI5 IK3aMeHa

Tunosbie TeMbl KYPCOBBIX padoT
IIpumepHBbIe TEMBI KYPCOBBIX padoT

1 TyHHenupoBaHUE AIEKTPOHA U XUMUYECKAs CBA3b.
2 KBaHTOBas NpUpOIa KOBAJICHTHOM CBS3U.
3 Cunsl Ban-gep-Baansca B npupoze.
4 BopoponaHasi CBSI3b M CBOMCTBA JIbJ1a U BOJBI.
5 KBa3uuacTuipl B KpucTauiax.
6 BiusiHue nedekToB KpUCTATTMYECKOM PEIISTKH Ha (PU3UIECKHE CBOMCTBA KPUCTAIIOB.
7 Oddext Xomna B MeTaIax U MOJYTPOBOTHUKAX.
8 LIMKIOTPOHHBIN pe30HAHC B METAJIJIaX.
9 Hocwurenu 3apsiia BO JIby U BOJE.
10 JeHapuTHBI pOCT KPUCTAIIIIOB.
11 Pa3nenenue 3apsoB npu kpuctaumsauuu. Dpdexr Bopkmana-Peiinonbaca.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TIOCTYOKCHHSI pe3YJIbTaTa)

«OTIIMYHOY
(85 - 100 6anoB)

«XOPOIIIO
(70 - 84 6amnoB)

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:
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[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

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

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

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

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
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 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia 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 KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI 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 JOJIKHBI 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 aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

15



16
VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTH OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHala;
- PallMOHATILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPAaKTHUYECKOro 3aHATUsA. [Ipy BBICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAuMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. ITubxoB A.A. ®u3nka KOHIEHCUPOBAHHOTO COCTOSHUS : METO/I. PEKOMEHIAINH K pa3zeny "Tursl cBsazen
B MoJieKysnax u TBEpAbIX Tenax". - Tambos: [MU3nat. nentp Tam6. roc. yH-ta um. I.P. Jlep>xaBunal, 1995. -
79 c.

2. Tombmane, B. A., [lunuyk, JI. C. ®u3znka KOHIAECHCUPOBAHHOIO COCTOSHMSA. - Bech Cpok oxpaHbI
aBTOPCKOro Mpaa; OU3MKa KOHACHCUPOBAHHOIO COCTOSIHUSA. - MuHCK: benopycckas Hayka, 2009. - 648 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/11505.html

3. lIn6xoB A.A. OcHOBBI (H)U3UKH KOHIACHCUPOBAHHOTO COCTOSIHHS : yueO. mocobue. - Tam6oB: U3n-Bo
1T, 2009. - 123 c.

4. ITerpoB FO.B. OcHOBBI (pU3HUKK KOHIECHCUPOBAHHOTO COCTOSHHUS : [yueO. mocobwue]. - JlomronmpymHbIii:
Wznar. Jom "Unatennext", 2013. - 213 c.

5. [llu6koB A. A. BBenenue B KBaHTOBYIO TeOpHIO : [yueO. mocobue]. - Tam6oB: [M3mar. nom TT'Y um. I'. P.

HepxaBuna], 2016. - 159 c.

6. [llanumosa K.B. ®u3uka moaynpoBOAHUKOB : y4eOHUK. - u3ad. 4-e, ctep.. - CII6. [u ap.]: Jlans, 2010. -
391 c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:



1. Amxpodt H., Mepmun H. ®usuka tBepaoro Tena. - Mocksa: Mup, 1979. - 419 c. - TekcT : 2neKTpOHHBIH
/! 9BC «YHUBEPCUTETCKAS oubnmuoTexa OHJIAMHY [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483336
2. Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. - Mocksa: Hayka, 1978. - 788 c. - TekcT : 21eKTpOHHBIN
// 9bC «YHUBEPCUTETCKAS OnoOnmoTeka OHJTAH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=483361

3. Peiicnenn [I. ®@usuka ¢onoHOB. - MockBa: Mup, 1975. - 366 c. - Tekcr : anekrponnsii // DBC

«YHUBEPCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=483398
4. Tlomuar JI. K. Ilpupoma xumudeckoi cBsizu : MoHorpadus. - MocksalJleaunrpan: Toc.

HayYHO-TEXHUYECKOE M3/-BO XUM. JIUT., 1947. - 438 c. - Tekcr : snexkrponHsbii / DbC «YHUBEpcUTETCKAs
oubmmoreka onnaiin» [cait]. - URL: http://biblioclub.ru/index.php?page=book&i1d=230240

6.3 1Hble UICTOUYHUKH:
1. YauBepcureTckas OMOIMOTEKa OHJIAMH: ANEKTPOHHO-ONOIOTeYHas cucteMa - http://www.biblioclub.ru

2. Eaunoe okHO nocTyna K oOpa3oBaTeibHBIM HHTEpHET-pecypcam dDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

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

4. Poccuiickast HalmoHanbHast Ondamoreka - http://www.nlr.ru/
5. Hayunast snekrponHast 6nbnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

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

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

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
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
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

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

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

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

Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

Omnepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

I. Springer Open (pecypchl Springer OTKpbITOrO jgoctyna): ©a3za ganHbeix. —  URL:
https://www.springeropen.com

2. [Ipesunentckas 6udbnmmoreka umenu b.H. Enprinna. — URL: https://www.prlib.ru
3. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru
4. Poccuiickas rocynapctBenHas oubnunorexa. — URL: https://www.rsl.ru
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5. OnexrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

6. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunas snexrponnas oubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Web of Science: monuremarmueckas pedeparuBHO-OMOIMOTpaduueckass M HayKOMeTpHYecKkas Oa3za
nauubixX . — URL: https://apps.webofknowledge.com

9. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

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

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



