MUHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMUSI
POCCHVICKOM ®EJEPAIIUA

OEJEPAJBHOE I'OCYJAPCTBEHHOE BIO/J/KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHMUA

«AHT'YIICKUHA T'OCYJAPCTBEHHBIA YHUBEPCUTET»

®U3NKO-MATEMATHYECKHUN ®AKYJIBTET

KA®EJIPA_ ®U3UKA

COI''TACOBAHO YTBEPXJIAIO
PykoBoautens 00pa3oBaTeIbHON TPOrPaMMBI JlexaH pU3HKO-MaTEMATHYECKOTO (aKyIbTeTa
/ Marues A.X. /|  Kynsbyxkes b. C.
or« 21» 05 2024r. or« 21» 05 2024r.

®OH/JI OLIEHOYHBIX CPEJCTB JUCIUIIIUHBLI (MOIY.JIST)

b1.B./IB.05.01 ®u3uka no,rynnpoBOAHUKOB

(unoexc oucyuniunvl no yuebHomy niany, HAUMEHOBAHUE OUCYUNTUHBL (MOOYIIS)

)

OcHoBHO# nTpodeccroHaIbHON 00pa3oBaTeIbHON MPOTrPaMMBI

MarucTpaTypbl

Hanpapnenue noaroToBku — 03.04.02 ®duszuka

(x00, HaumeHoBaHUE)

HaHpaBJ’ICHHOCTBZ DU3HKA N0JYIPOBOIHNKOB

Kpanudukanus BeimyckHuka — Maruerp

dopma 00yueHus Qunas

r. Marac, 2024

1



@DoH/1 OLIEHOYHBIX CPeACTB AUCHMILIMHBI «Du3uka». CocraButenb P.M. Ma-
romanoB— Marac :WUurl'y, 2023. - 17 c.

CocraBurenn(n) ®OC:

Maromanos P.M., 1.¢-M..H., npodeccop

(mOANKMCh COCTABUTEIIS)

®OC pekoMeH0BaH Kadeapoil — pa3pabOTIMKOM MPOTPAMMBI

[Ipotokoun 3acenannst Ne 10 ot « 23 »  uI0OHA 2023 r.
3aBenyrommii kadeapou / ___Haneruea M.A./
(moamuce) (®.1.0.)

DOC o106peH YueOHO-METOIMUECKUM COBETOM (PU3HKO-MaTeMaTH4YecKoro a-
KyJIbTeTa
[IpoToxon Ne 10 ot «23» nrons 2023 rona

© P.M. Maromanos, 2023

© OI'bOY BO «MHrynickuii rocyJJapCTBEHHbIM YHUBEpCUTET», 2023



OrnasJiieHue

1. IlepedeHb KOMIIETEHIIMM C YKa3aHUEM ATAoB UX (POPMUPOBAHUS B MPOIECCE
OCBOEHUS 00pa30BaTEIIbHON MPOrPAMMBI, ONHCAHUE TTOKA3aTENIeH U KPUTEPUEB
(01(S1:120:02 17 BN 11 (S 1<): 1114 12 SO 4

2. TumnoBsle KOHTPOJIBHBIC 3aiaHUA WJIN UWHBIC MATCPHUAJIBI, HCO6XOI[I/IMI>I€ JJIA

OLICHKU BIIAJICHUM, YMEHUM, 3HAHMM . .. .0 euuttttteeenntteeeenteeeeniieeeennnneeeenns 7
3.11epeUCHB OIIEHOUHBIX CPEICTB .. uuuuvtteeennnnseeeeennnaeeeeanneeeeeannnneeeennnnneens 8
4. BonpocChl 151 PYOCIKHOM QTTECTALIMM . . ... vvvseeneeeennneeennneennnesennneeennneeennans 8
5.MeToauueckrue peKOMEHAAINU IO MPOBEACHUIO KOJUTOKBUYMOB. ... ...vv'en...n. 12
6. [lIxanbl ¥ KpUTEPHUH OLICHUBAHUS TIPU TEKYIIIEM U PyOEKHOM KOHTpOJIE. ........12
7. 9K3aMECHAITUOHHBIE MATCPHATIBL. ...\t tneteeeneteeenneeeenneeeneeeaneeeanneeannneeanns 13
8.MeTtoanueckue peKOMEHIAINUHU 10 TTOJITOTOBKE K DK3AMEHY .. .vvvvennreannnnnn. 15
9.1lIkana 1 KpUTEPUH OLEHUBAHUS TP UTOTOBOM KOHTPOJIC. .. .eueeneenaannennn.. 15



1. IlepedyeHb KOMIIETEHIMI C YKa3aHHEM 3TANOB UX (JOPMUPOBAHUSA B
npouecce 0CBOCHHUs 00pa30BaTeJIbLHOM MPOrPaMMbl, ONIUCAHUE
MoKa3arejied U KpUTepueB OLEHUBAHUA KOMIIETEHIMH

1.1YuuBepcanbhbie koMiereHInU (YK) 1 ”HAMKATOPBI UX TOCTHXKECHHUS:

Haunme- Koa n Koa v HanMeHOBaHUE HHIUKATOPA JOCTUKEHUSA
HOBaHHE | HANMEHO- YHHUBEPCAJbHOH KOMIIeTeHIIMU
BaHHUe YHU-
KaTero-
Bepcajib-
pun N
HOM KOMIIe-
(rpynmnsbi)
TeHI[HH
YHUBEp-
CAJTbHBIX
KOMIIe-
TeHIUH
Camoopra- | YK-6. Cno- | [YK-6.1. OnieHuBaeT cBOM pecypchl U UX MPeAebl (JTMYHOCTHBI
HU3aLKUs U | COOEH OIpe- | MEHHbIE), I[eJIECO00Pa3HO UX UCTIOJIb3YET;
camopas- JETUTh U
BUTHUEC peamu3oBaTh | YK-6.2. Onpenensetr 00pa3oBaTesibHbIE MOTPEOHOCTH U |CITOCO
IIPUOPUTETBI | cOOCTBEHHOM (B TOM YHCiIe TPOQPECCHOHATBLHOMN ) ACATEHHOCT
CcOOCTBEH- KU,
HOH YK-6.3. BeiOupaer u peaausyeT ¢ HCIOIb30BaHHMEM HHOTPYME
ACATCIIBHO- | Iha30BaHMsI BO3MOXKHOCTHU Pa3BUTHs PO(ECCHOHATIBHBIX KOMIT
CTH ¥ CHO- | lHABBIKOB,
COOBI €€ CO- | VK6 4. BricTpanBaeT ruOKyro Npo()eCCHOHAIBHYIO TPAEKTOP!
BCPIICH- HOTO ONBITa IPO(ECCHOHANBHOMN AEATENLHOCTH, JUHAMIYHO U
CTBOBAHWA | lyyii ppiHKa Tpyaa M CTpaTerMu JJMYHOTO Pa3BUTHSL.
Ha
OCHOBE Ca-

MOOIICHKH




1.2 TIpodeccuonanbubie komnerenuuu (IK) u mHauKaTopbl UX J0CTH-

JKeHU s
HaumenoBanue | Koa m HanmenoBanue | Koax m HamMeHOBaHHe HHIAMKATO-
npodeccHOHAILHOM a* gocTH:keHud npodeccuo-
KaTeropuu pod pa= i . pod
KOMIIETeHIIUH HAJbLHOW KOMIIETEHIIHH
(rpynmsbi)
npodec-
CHOHAJILHBIX
KOMIIeTeHI M
Hayuno- MK-1 MKk 1
HCCIIeq0BaTEb-
Cnoco0eH caMocTos- YMeeT caMOCTOSITEIbHO CTaBUTH
CKas IeaTeNb-
TEJILHO CTAaBUTH KOH- KOHKPETHBIE 33]1aul Hay4YHBIX UC-
HEOCTh

KpETHBIC 3a7a4M Hay4-
HBIX UCCJICIOBAHUU B 00-
JacTy (PU3UKHU U periaTh
UX C IMOMOIIIbIO COBpE-
MEHHOMW anmapaTrypbl U
UH(GOPMAITMOHHBIX TEX-
HOJIOTH C UCTIOJIb30BA-
HHEM HOBEUIIETO POC-
CHUHCKOTO 1 3apy0eKHOTO
OTIbITa

CJIeIOBaHUI B 00JIaCTU TEOpeTUYe-
CKOHM M 3KCIIEpUMEHTANBHON (pU3u-
KH; IOJJOMPATh MATEMATUYECKHM
anmapar U CaMOCTOSITEJIbHO PEelIaTh
pa3JIMYHbIC 3a/1a4l HAYYHBIX HC-
CJIEIOBAHUM, UCTIOJIb3YSI CTaHIAPT-
HBIE aJITOPUTMBI PEIICHUS; 00bsIC-
HATH (BBISIBIISATH U CTPOUTD) TUTTUY-
HBIE MOJIEJIN PEIICHUS TOCTaBJICH-
HOM 3a7a4H UCCJICIOBAHMS; OI[CHU-
BaTh U3MEHEHUS B BHIOPAaHHOMN 00-
JIACTH UCCIIEIOBAHUS B CBSI3U C HO-
BBIMU JaHHBIMH, TTOTYYCHHBIMH 3
Pa3TUYHBIX UICTOYHUKOB

N Kk 2

Cnoco0eH HaxoauTh HEOOXOIUMBIE
CIIPaBOYHBIC MaTEPHUAITbI U3 UH-
(hOopMaIMOHHBIX UCTOYHUKOB, KaK
OTEUYECTBEHHBIX, TaK U 3apyOeikK-
HBIX; POU3BOUTH OLICHOYHBIC
pacueTsl 23¢(HEKTUBHOCTH IKCIIE-
pUMEHTa




N Kk 3

Bnaneet: HaBbIkamMu pabOTHI Ha CO-
BPEMEHHOW anmapaTtype u 00opy-
JIOBAaHUU JIJIs BBITTOJIHEHUS PU3HU-
YECKUX MCCIIeIOBaHUMN B 00J1acTH
(bu3MKN KOHJICHCUPOBAHHOTO CO-
CTOSIHUSI; HABBIKAMU U METOJaMU
aHaJln3a pe3yJbTaTOB SKCIIEPUMEH-
Ta U (U3HUYECKUX MOJIENIEH; METO-
JlaMU TUTAaHUPOBAHUS, OpTraHU3aINH
Y TIPOBEICHUS HAyYHBIX UCCIIE0-
BAHUU.

2. TunoBble KOHTPOJIbHbIE 3aJaHUSI HMJIH UHbI€ MAaTepPHUaJIbl, HEOOX0H-
Mble ISl OLlEHKHM BJIaJleHUd, YMEHUI, 3HAHUI, XaPAKTEePU3YIOLIUX ITAIbI
¢popmMupoBaHus KOMIETEHUHMH TMpoLecce OCBOCHUS 00pa3oBaTeJbHON MPo-
rpaMMbl C ONUCAHMEM IIKAJ OUEHWBAHUA U METOAUYECKMMH MATEPHATIAMH,
onpeaeJ UMM MPOUeAYPY OLEHUBAHUSA.

Ne Kontponupyemsie pa3zienst (Te-

Kon xonTponupy-

HanmenoBanue

CKOM pEIIEeTKH.

n/m MBI), MOJYJIU UCLHUILIH- €MOM KOMIIETEH- OLICHOYHOTO CPENICTBA
HBI/TIPAKTUKH UU BUJI KOJI-BO
1 | HonynpoBonnuku. Dnemenrapuas | YK-6, IIK-1 Komnoksuym 16 m 22
TEopHs MOJYPOBOIHUKOB. BOIIpOCa
2 | OcHoBBl 30HHOW Teopun mony- | YK-6, IIK-1
IIPOBOIHUKOB. Bompocs k 3k3a- 38 Bo-
MeH IPOCOB
3 | Konebanus aromoB kpuctammue- | YK-6, ITK-1 y p




4 | Craructuka 31ekTpoHOB U AbIpok | YK-6, IIK-1
B TIOJIYIIPOBOTHUKAX
5 | Mexanusmbl paccessHusi Hocute- | YK-6, IIK-1
JICH 3aps)ia B OJYIPOBOTHUKAX.
6 | Kunernueckue siBienus B mony- | YK-6, ITK-1 o 13
IPOBOAHHUKAX. KommokBuym BOIIPOCOB
7 | I'enepaumst u pexomOunarus B | YK-6, IIK-1
MOJTYIIPOBOJTHUKAX. 86 Bo-
8 | Duddysus u mpeiid Hepasronec- | YK-6, IK-1 Ox3ameHaluoHHple | TPOCA
HBIX HOCUTEJEHN 3apsia. BOIPOCHI
9 | Konrakrhsle sBnenus B nonymnpo- | YK-6, ITK-1
BOJHUKAX.
10 | HoBepxuoctueie sBrneHuss B mo- | YK-6, IIK-1
JTYTIPOBOTHUKAX.
11 | lornomenue cBera nonynposon- | YK-6, IIK-1
HUKaMH.
12 | Jlromunaecuennus  momynpoBon- | YK-6, ITK-1
HUKOB.
13 | ®orosnexrpuueckue seiaeHus B | YK-6, IIK-1
TIOJTYTTPOBOTHUKAX.
3.IlepevyeHb OLIEHOYHBIX CPEICTB
HaunmenoBanue IIpencraBieHHOCTH
No Kpartkas xapakTepuctuka OLleHOYHOIO
OLICHOYHOI'O OICHOYHOTI'O CpCha-
n/o CcpeacTna
CpeJICTBA ctBa B ©OC
1 Komnoksunym CpencTBo KOHTpOJISI ycBoeHus yue0- | Bompock! mo pas-
HOTO MaTepualia pa3jenia uily pa3iae- | JAejiam/TemMam JIUC-
JIOB, TEMBI TUCIUIUIMHBI, OPTaHU30- [UIIJIMHBI
BaHHOE KaK yueOHOE 3aHSITHE B BUJIC
CO6CCC}IOB3HI/IH mpernogaBaTciisa C
00y4aroIMMHUCH.
3 Ox3ameHannoH- | torosas (popma oreHku 3HaHUI [TpumepHsbIi niepe-
HBIE MaTepuabl YEHb BOIPOCOB U
3aJlaHUM K DK3aMe-
HY 10 JUCLUIUINHE




4. Bonpocsl pJis1 py0exkHoil aTTecTanuu

denepanabHOE rOCYIapCTBEHHOE OIOKETHOE 00Pa30BATENBHOE YUPEXKICHNE
BBICIIIET0 0Opa30BaHUs
«VHTYIICKUY TOCYTApCTBEHHBIN YHUBEPCUTET

Kadenpa duzuxu
Bonpocs! aas koutokBuyma(lkype-1 cemectp)
o aucuuruimHae. Ou3nka nosxynpoBOJHUKOB
KostokBuym Ne 1 (py0e:kHbIi KOHTPOJIb 1)

Pa3znesbl AMCHUINJIAHBI:

1 [TonmynpoBoAHUKHU. DileMEHTapHAast TEOPHs ITOTYTIPOBOIHUKOB.
2 OCHOBBI 30HHOW TEOPUU MOTYITPOBOJHUKOB.
Bonpocsl

1 Knaccudukanus BemecTB Mo BEJIMUYUHE YISTbHON 3JIEKTPOIPOBOHOCTH.

.MopenbHbBIe TPEACTABIICHUS 0 MEXaHU3ME AJICKTPOIPOBOTHOCTH COOCTBEHHBIX

TIOJTYTTPOBOTHUKOB.

3 .MoaenbHbIE IPEICTABICHUS O MEXAaHU3ME DJICKTPOITPOBOTHOCTH MPUMECHBIX
TIOJTYTTPOBOTHUKOB

4 . DnemeHTapHas TEOPHs dIEKTPOIPOBOAHOCTH.

5 .Ypasuenue lllpeaunrepa ajis kpucrasia.

6 .AnuabaTudeckoe MpUOIMKEHHUE U BAJICHTHAS alMPOKCUMAIIHS

7

8

9

N

.OTHOAIEKTPOHHOE TPUOITIHKCHHE
Jlpubnmxenne CUIbHO CBA3aHHBIX AIEKTPOHOB.
Hucno coCcTOsAHMS IIEKTPOHOB B YHEPTETUUECKOM 30HE.
10 KBa3uummyiabc 3J€KTpOHA B KPUCTAJLIE.
11 .3onub1 bpuitosHa.
12 .B0o3MOXHBI€ 3aTI0JIHEHUS AJIEKTPOHHBIX COCTOSIHUNA BaJIEHTHOM 30HBI.
13 3aBUCHMOCTB SHEPIUi JIEKTPOHA y JTHA U NTOTOJIKA SHEPreTUUECKOMN 30HBI.
14 .JIBukeHue JEKTPOHA B KPUCTAJUIE MO AEMCTBUEM BHEITHETO 3JIEKTPUUECKOTO
IOJISL.



15 D¢ dexTuBHAs Macca HOCUTENEH 3apsia.

16 .YpaBHeHUE U309HEPTreTUIECKON TOBEPXHOCTH 3JIEKTPOHA U BU TeH30pa (-
(EeKTHUBHOM MaCChI TSI KPUCTAIIOB, Y KOTOPHIX JIBE TJIABHBIE OCH TEH30Pa JK-
BUBAJICHTHBI

KomnoxkBuymNe 2 ( py0ekHbIiE KOHTPOJIB 2)

Pa3znesa nucuMnjavHbI:

3 Konebanust aToMOB KPUCTALTUYECKON PEIICTKH.
4 CraTucTHKa 3JIEKTPOHOB U JIBIPOK B MOJIYIIPOBOIHUKAX
Bonpocsl

1 .IluksI0TpOHHBIN pE30HAHC.

2.Konebanue 0IHOATOMHOW JTUHEHHOM LIEMOYKH.

3.KuneTnueckas 1 MOTCHIMAIbHASI SHEPTHH OJHOMEPHOH pemreTku. HopmanpHbIe

KOOPJAUHATHI.

4 KonebaHus IByXaTOMHOM JTUHEHHON LIETIOYKHU

5.Konebanust aTOMOB TpEXMEPHOU PEIIETKH.

6.Ctatuctrka ()OHOHOB.

7. TennoeMKOCTbh KPUCTAININYECKON PEILIETKH.

8.Tepmudeckoe pacupeHue 1 TeIJI0BOE COMMPOTUBIICHUE TBEPOTO Tea.

9.111O0THOCTh KBAHTOBBIX COCTOSTHUU.

10.®yukmus pacnpenenenus Gepmu-/lupaka.

11.Crenenp 3anogHEeHUsI MPUMECHBIX YPOBHEM.

12.KoHreHTpanust 3JeKTPOHOB | JILIPOK B 30HAX.

13.PaBHOBECHBIE KOHLICHTPALIMH ABIPOK U JIEKTPOHOB B MPUMECHOM MOJIYTIPOBO/I-

HUKE.

14.PaBHOBECHAs! KOHILICHTPALIHS AJIEKTPOHOB U ABIPOK B HEBBIPOXKICHHOM JIOHOP-

HOM U aKIIENITOPHOM IOJYyIPOBOIHUKAX.

15.PaBHOBECHAs! KOHILICHTPAIIUS AJIEKTPOHOB U ABIPOK B CUIIBHO BBIPOKIECHHOM

MOJTYTIPOBOTHUKE.

16.Co0OCcTBEHHBIH MOITYIPOBOIHUK.

17 3aBrucumMocCTb ypoBHSI DepMU OT KOHLEHTPALIMU IPUMECH U TEMIEPATYPHI JJIs
HEBBIPOKICHHOTO MOJIYTIPOBOHUKA.

18 3aBucuMocTh ypoBHS DepMH OT KOHIIEHTPAITUU IPUMECH U TEMITePaTyPhI IS
noHopHoro noaymnpoBoaauka (N,=0).

19 3aBucumMocTh ypoBHS DepMH OT KOHIIEHTPAITUU IPUMECH W TEMITePATyPhI IS
aktenTopHoro moynpoBoaauka (Ng=0).

20 3aBUCUMOCTD MOJIOKEHUST ypOoBHA DepMu OT TeMIlepaTypbl AJ1 HEBBIPOKEH-
HOTO MOJYNPOBOJHUKA C YACTUYHO KOMIIEHCUPOBAHHON NPUMECHIO.

9



21 .IlpumecHBbIE 30HBI.
22 AmopdHbIe MOTYTTPOBOIHUKU

denepaibHOE rocyAapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«MHrymckui rocy1apCTBEHHbIN YHUBEPCUTET»

Kadenpa buzuku
Bonpoce! 15 konokBuyma(lkype-2 cemectp)
1o nucuurmHe: Pu3nKa noJynIpOBOJHUKOB
KosnoxkBuyMm Ne 1 (pyOe:kHbIi KOHTPOJIb 1)

Pa3zaesibl AMCHUIIIMHBI

MexaHu3Mbl paccestHUus HOCUTENEH 3apsA/ia B OJIYIIPOBOJHUKAX.

Kunernueckue sBiIeHHS B IMOJIYITPOBOAHUKAX.

I'eneparnus 1 pekoMOMHALIKA B MTOJIYIPOBOJIHUKAX.

A W NP

Huddyzus u npeiid) HepaBHOBECHBIX HOCUTENEH 3apsiia.

Bomnpocsl
1.CooTtHolieHre DUHIIITEHHA.

2.1TonynpoBOAHUKY BO BHEIIHEM 3JIEKTPUYECKOM TIOJIE.

3. KoHTakT MeTasmi — noiaynpoBOAHHUK.

4. KoHTaKTHas1 pa3HOCTh NOTEHIIMAJIOB.

5. KoHTakT MeTasi — MeTaJll.

6.Boinpsimiienne Ha KOHTAKTe METaJlI — MOJYPOBOIHUK.
5.KOHTAaKT 3JIEKTPOHHOTO U IBIPOYHOrO MOJYIPOBOIHHUKA.
7.BeinpsiMiienue Ha P-N nepexoe.

8..IIpupoaa moBepXHOCTHBIX ypoBHEHN. DPdeKT mos.

10



9.IloBepxHOCTHas pekoMOuHaIMs. BiysHre NOBEpXHOCTHOM peKOMOMHALIMY Ha
BpEMsI )KM3HHU HOCUTEIIEH 3apsija.

10.CriekTp OoTpak€HUs U CIIEKTP MOTJIOMICHUS.
11.Co6cTBeHHOE TOTJIONICHUE TIPH IIPSAMBIX MEpexoa
12.CobGcTBeHHBIE MOTIIOMICHHS MPU HETIPSMBIX MEPEXo/1ax

13.9KCATOHHOE TIOTJIOLICHUE

Kadenpa obmeti puzukn
Bonpocs! 15 kosiokBuyma(lkype-2 cemectp)
no aucuuiinae: duzrka noxynpoBOJHUKOB
KosnoxkBuym Ne 2 (py0ekHbIiT KOHTPOJIb 2)

Pa3znesbl AMCHUINIMHBI

KoHTakTHBIC ABJICHUS B MMOJIYIIpOBOAHHKAX.

HOBerHOCTHBIe SABJICHUSA B IMOJYIIPOBOJHUKAX.

Ilornomexnue cBeTa MMOJIYIpOBOAHHUKAMMU.

JIroMHHECTIEHIIUS TTOJIYIIPOBOIHUKOB.

gl B WO N|

cI)OTO3.]'IeKTpI/I‘lCCKI/Ie SBJICHUS B IIOJIYIIPOBOJHUKAX.

Bomnpocsl

1.ITpumecHoe norionieHue

2.PelieToyHoe MOTJIONICHHE.

3.TuribI JIFOMUHECIICHITUH.

4 MOHOMOJIEKYJIIPHOE CBEUEHUE TBEPIBIX TEI.
5.PekoMOuHaImoHHOE U3TydeHue mpu GyHIaMEeHTAIBHBIX Mepexo/aax.

6.PexoMOMHAIIMOHHOE U3ITyYEHHE MPU NIEPEX0AaX MEXAY 30HHON U MPUMECHBIMU
YPOBHSIMH.

7.CIOHTaHHOE U BBIHYKJIEHHOE U3y4YE€HHUE aTOMa.
8.CtuMynupoBaHHOE U3TyUYEHHE TBEPABIX TEJ.

9.Buytpennuit Gpotordpdexr.
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10.DoTOonpoBOIUMOCTb.
11.3dbdext Hembepa.
12.Buemnmauit hotodrdhdexr.

13.PaccesiHus Ha TETIOBBIX KOJICOAHUSX PELICTKH.

5.MeToanyeckue peKOMeHAALMH 110 MPOBEIEHNI0 KOJIJIOKBUYMOB.

[TocpeacTBoM MpoBeACHUS KOJJIOKBUYMOB OCYIIECTBISIETCS MPOMEKYTOU-
Hasl aTTecTalys Mo AucuuIuinHe «DusmkKa MoJyNpOBOIHUKOBY. Ha KoMIOKBHYM
BBIHOCATCSL KJIIOUEBBIE BOIPOCHI KXKAOrO pasneia. KommokBuym mpoBOAMTCA B
BUJIe cobecenoBanus (yCTHOro ornpoca). Ha mocraBieHHbBIN BOIIPOC MOKET OTBE-
YaTh KaK OJWH CTYJEHT, TaK M HECKOJBKO, JOMOJHSS M PACIIUpPSIsl OTBETHI APYT
npyra. Kaxaplif CTyZeHT nMeeT BO3MOXKHOCTb OTBETHTh HAa HECKOJBKO BOIIPOCOB.
MuHMMalIbHOE KOJMYECTBO BOMPOCOB, MO3BOJIAIONIEE OLICHUTh TEKYIIUNA YPOBEHb
3HaHUM CTYyJEHTa, — JBA.

6.1lIkanbl 1 KPUTEPUH OLIEHMBAHMS NPH TEKYIIeM U Py0e:KHOM KOH-
TpoJe

[Ipu npoBeieHny TEKYIIEro KOHTPOJIs (PyOSKHBIX aTTECTAIHI) UCTIONb3Y-
eTcsl MATHOAIIIbHASI CUCTEMA OLEHUBAHUS, KOTOpasi 3aTEM MEPEBOIUTCS B OaJLIbI
COTJIaCHO OaNIbHO-PEUTHHTOBOM CHCTEME, IPUHSATOMN B BY3€.

IIIkana 1 KpUTEPUU OLICHMBAHHUSA KOJOKBHYMA 10 NATHOAVIBHOM CHCTEMe

OILICHKA «OTJIUYHO) CTyneHT moKa3bIBaeT BHICOKUN YPOBEHb TEOPETHYE-
CKUX 3HAaHUU MO U3y4aeMOU JUCIUILUIMHE, BUIUT MEXK-
JUACIUTUIMHAPHBIE CBSI3U. Y MEET aHAJU3UPOBATh MPaK-
THYECKHE cuTyannu. OTBET MOCTPOEH JIOTHYHO. Mare-
pHa U3JIaraeTcs Y€TKO, AICHO, apTYMEHTHPOBAHO

OLIEHKA «XOPOLIO» CTyIeHT OKa3bIBAET IOCTATOYHBIN YPOBEHb TEOPETHU-
YECKHUX U MPAKTUYECKUX 3HAHUN, CBOOOTHO ONEpUPYET
KaTEeropuajabHbIM allapaToM. Y MEET aHAJM3UPOBATh
MIPAKTUYECKNUE CUTYALlUH, HO JIOIYCKAaEeT HEKOTOPHIE
norpemHocTi. OTBET NOCTPOEH JIOTUYHO, MATEPUAIT
M3J1araeTcs rpaMOTHO

OLICHKA «yJOBJIEeTBOpU- | CTyJEHT NOKa3bIBae€T 3HAHHE OCHOBHOTO JIEKIIUOHHOTO
TEIBHO» Y IPAKTUYECKOTO Marepuana. B oTBere He Bceraa npu-
CYTCTBYET JIOTHKA U3JI0KEHUA. CTyICHT UCIIBITBIBAET
3aTpyAHEHMS NPU MPUBEICHUU TPAKTUYECKUX IPUMeE-
poB
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OLIEHKA «HeyJoB/IeTBO- | CTyleHT moKa3bIBaeT ciaabblil ypOBEHb TEOPETUUECKHUX
PUTEIIBHO» 3HAHUU, HE MOXKET IIPUBECTU PUMEPBI U3 PEATBHOU

npakTuki. HeyBepeHHO U JIOTHYeCKH HEeNocaea0Ba-
TEJNbHO U3JaraeT Marepuan. HempaBuibHO OTBEYaeT Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI

7. IK3aMeHaAIlMOHHbIE MATEPUAJIBI

denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIET0 00Opa30BaHuUs
«/HTyHICKMI TOCYapCTBEHHBIN YHUBEPCUTET»

Kadenpa ¢uszuku

JK3aMeHALMOHHbIE MATEPHAJIbI
(mpuMepHBbIH epeYeHb BONPOCOB M 3aJaHNH K IK3aMEHY)

1o aucIuIuInHe "®Ou3nKa MmoaynpoBOIHUKOB"
11 MarucTpoB 1 kypca
HanpasieHus moArotoBku 03.04.02 «duzuka

7.1 KoHTpOsIbHBIE BOMPOCHI MO (PU3HUKE MOTYPOBOJHUKOB

=

©oo~NORA

s maructpoB 1 kypcea (1 -cemectp).

Knaccuduxaiiys BEecTB M0 BEJIMYMUHE YIAETbHON JIEKTPOIPOBOIHOCTH.
MonenbHble NpeICTaBIEHUs 0 MEXAHU3ME AIIEKTPOIPOBOIHOCTH COOCTBEH-
HBIX MOJyTPOBOIHUKOB.

MopenbHbIe IpeICTaBICHUS 0 MEXaHU3ME AJIEKTPOITPOBOTHOCTH MPUMEC-
HBIX MOJyIPOBOIHUKOB.

DneMeHTapHasi TEOPHsl JIIEKTPOIPOBOTHOCTH.

VYpasuenue lllpenunrepa qis kpucrasia.

AnmabaTudeckoe MpuOIMKeHNE U BaJICHTHAS alllPOKCUMAIIHS.
OHOPTIEKTPOHHOE TTPUOIINKEHUE

[TpubnmxeHne CUIBLHO CBSI3aHHBIX YJIEKTPOHOB.

. UuCH0 COCTOSIHUS SJIEKTPOHOB B YHEPTETUUECKOM 30HE.

lO KBazunmmyabc 37€KTpoHA B KPUCTAILIIE.

11.30ub1 bpuosHa.

12.B03MO>KHBIE 3aMOJIHEHUS] DJIEKTPOHHBIX COCTOSIHUN BaJICHTHOM 30HBI.
13.3aBUCUMOCTB HEPTUH 3JIEKTPOHA Y THA U TIOTOJIKA SHEPTETUYECKON 30HBI.
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14. JIBukeHUE 3JIEKTPOHA B KPUCTAIE MO/ IEHCTBUEM BHEIIHETO JIEKTpUYe-
CKOTO TIOJISI.

15.3¢ddexTrBHAsT Macca HOCUTENEH 3apsa.

16.YpaBHEHHE N309HEPTETUIECKON TOBEPXHOCTH JICKTPOHA M BU TCH30pa
3¢ (HEKTUBHON MACCHI JJIs1 KPUCTAIIOB, Y KOTOPBIX JIBE TJIaBHBIX OCH TCH30-
pa SKBUBAJICHTHEI.

17.1IMKJIOTPOHHBII PE30HAHC.

18.Kosebanne 0THOATOMHON JIMHEWHOU IIETTOYKH.

19.Kunetnueckas ¥ NOTEHIUANIbHASA SHEPTUH OJHOMEpPHOU pemreTku. Hop-
MaJbHbI€ KOOPJAUHATHI.

20.Konebanust 1ByXaTOMHOM JTMHEHHOMN IETTOYKH.

21.Konebanusi aTOMOB TPEXMEPHOU PEIICTKH.

22.CratucTtika (h)OHOHOB.

23.TemnoeMKOCTh KPUCTAIITUIECKON PEIIETKH.

24. TepMudecKoe paciipeHNe U TEIIOBOE COIMPOTHRIICHHE TBEPIOTO TeIa.

25.1T10THOCTD KBAHTOBBIX COCTOSTHHM.

26.Oyukmus pacnpenenenus Oepmu-/upaka.

27.CTeneHsp 3aroTHCHUS IPUMECHBIX YPOBHEH.

28.KoHneHTpalus 3JIeKTPOHOB U IBIPOK B 30HAX.

29.PaBHOBECHBIC KOHIICHTPAIIUH JBIPOK U AIEKTPOHOB B IPUMECHOM TIOTYTIPO-
BOJTHUKE.

30.PaBHOBEeCHAsI KOHIIEHTPAIUS JIEKTPOHOB U JIBIPOK B HEBBIPOKICHHOM J0-
HOPHOM U aKIIETITOPHOM TOJTYIPOBOTHUKAX.

31.PaBHOBeCHasI KOHIIEHTPAIUS AJIEKTPOHOB U ABIPOK B CUIILHO BBIPOKIEHHOM
MOJIyITPOBOTHUKE.

32.Co0CTBEHHBIN MOTYITPOBOTHUK.

33.3aBucuMocTh ypoBHs DepMu OT KOHIICHTPAIIMHA MPUMECH U TEMIIEPATYPhI
JUTSI HEBBIPOXKICHHOTO TTOJTYTTPOBOTHUKA.

34.3aBucuMocTh ypoBHs DepMu OT KOHIICHTPAIIMHA MPUMECH U TEMIIEPATYPhI
st goHopHOTro nonynpoBoaHuKa (N ;= 0).

35.3aBucuMocTh ypoBHs DepMu OT KOHIICHTPAIIMHA PUMECH U TEMIIEPATYPhI
s akienTopuoro nosynpoogaauka (N ¢ = 0).

36.3aBHCHMOCTB TTOJIOKEHUS YpOBHS DepMu OT TeMItepaTyphl IJIsT HEBBIPOXK-
JIEHHOTO TIOJTYTPOBOAHUKA C YACTHYHO KOMIIEHCUPOBAHHOM MPUMECHIO.

37.1IpumecHbIC 30HBL.

38.MexaHu3MBbI paccessHUs JIEKTPOHOB U JBIPOK B MOIYITPOBOTHUKAX.

39.Kunetnueckoe ypaBuenue bonbimana.

40.PaBHOBECHOE COCTOSIHAE CUCTEMbI HOCUTETIEH 3apsijia B IOJIyIPOBOIHUKE.

41.Bpems penlakcaiuu.

42.PaccesiHre Ha HOHAX TPUMECEH.

43.PaccestHue Ha aTOMax MPUMECH U TUCIIOKAITUSIX.

44 PaccestHUs HA TETUIOBBIX KOJEOAHUAX PEIICTKU

45.HepaBHoBecHast (PYHKIIUS pacnpeiesieHuUs.

46.Y nenpHas MPOBOJMMOCTh TOJYIPOBOJHUKOB.

47. 3aBUCUMOCTb MOJABUKHOCTh HOCUTENEH 3apsiia OT TEMIEPATYPBhI.
14



48.5ddexT Xomna.

49.9¢dext Xoita B MOITyIPOBOAHUKAX C ABYMS TUTIAMHU HOCUTENEH 3apsija.
50. MaruuTope3ucTuBHbIN 3PPEKT.

51.TepMO3JIEKTpUYECKHE SBIICHHUS.

52.TemnonpoBOAHOCTH MOTYIPOBOHUKOB.

53.2ddexT 'anHa.

54. Y napHasi MIOHU3ALIUSL.

7.2 KoHTpOJbHBIE BOMPOCHI MO (PU3UKE TOTYTIPOBOTHUKOB

11 MarucTpoB 1 kypca (2 -cemectp).

PaBHOBECHBIE 1 HEPaBHOBECHBIE HOCUTENH 3apsija.

bunonsipHas cBeToBasi reHepalus HOCUTENeH 3apsia.

MomnomnonsipHasi CBeTOBasi FeHepaIusl.

MakcBeII0BCKOE BpeMsl pelaKcalii.

Bunbl pexomMOUHAIIMHN.

Mex30HHas U3IydaTelibHasi peKOMOUHAIIHS.

Mex30HHas yaapHas peKOMOUHAITHS.

PexoMOuHanust Hocutenen 3apsiia yepe3 peKOMONHAIIMOHHBIE JIOBYIIKH.

TemneparypHasi 3aBUCMMOCTh BPEMEHHU KW3HU HOCHUTEINIEH 3apsiia Mmpu pe-

KOMOWHAIUU Yepe3 peKOMOMHAIIMOHHBIE JIOBYIIKH.

10._YpaBHeHue HEMPEPHIBHOCTH.

11. Iuddyzus u apeitpoBbie TOKH.

12.CooTHomenne DWHIITEHHA.

13. Iuddy3ust u npeiid HepaBHOBECHBIX HOCHUTEJICH 3apsia B CIy4ae MOHOIIO-
JIIPHOW IIPOBOAUMOCTH.

14 .Tlpuposa MOBEpXHOCTHBIX YPOBHEH.

15.Teopus cnost IpOCTPAaHCTBEHHOTO 3apsija.

16.2¢dekT moms.

17.T1oBepxHOCTHASI pEKOMOMHAITHSI.

18.BnusHre MOBEpXHOCTHONW PEKOMOWHAIIMK HA BPEMs KU3HU HOCHUTENEH 3a-
psna.

19.CrnexTp oTpakeHHsI U CTIEKTP MOTJIOMICHHUS.

20.Co06CTBEHHOE TMOTJIOLICHHUE MPU MPSAMBIX MTEpexo0/1ax.

21.CoOCTBEHHOE TOTJIOIEHHE TIPU HEMPSIMBIX MEpexXoax.

22.CoOCTBEHHOE TOTJIONIEHUE CHIIHHO JISTUPOBAHHOTO MOJYIPOBOIHUKA.

23.BiusiHie BHENTHUX BO3JIEUCTBUN HAa COOCTBEHHOE MOIJIOLICHUE IMOJYIPO-
BOJHUKA.

24.9KCUTOHHOE TIOTJIOIICHHE.

25.11Tornomnenne cOOCTBEHHBIMU HOCUTEIISIMU 3apsiia.

26.ITpumecHOE MOTIIOIIEHNE.

27.PemieTouHOE TIOTIIOICHHUE.

CoNoOaRrWdE
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28.TUmnel JTIOMUHECIIEHIH.

29.MOHOMOJIEKYJISIPHOE CEYEHHE TBEPABIX TEJ.

30.PexkoMOMHAIIMOHHOE U3ITy4YE€HHE TTOTYTIPOBOTHUKOB MpU (hyHIaMEHTaTbHbBIX
nepexoiax.

31.PekoMOMHAIIMOHHOE U3TyUYEHHE MPH MEPEXoax MEXIy 30HOM U mpumec-
HBIMH YPOBHSIMHU.

32. CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHHUE aToMa.

33.CtumynupoBaHHOE U3TYyUEHUE TBEPIBIX TEII.

34.BuyTtpennuii poTodddexrT.

35. ®oTonpoOBOAMMOCT.

36. Penakcarust GoTONPOBOAMMOCTH.

37.®0TONPOBOAUMOCTH MPU HAJTMYUU NOBEPXHOCTHOW PEeKOMOMHAIMKN U AUP-
¢y3us HocuTenen 3apsaa.

38.9ddext Jlembepa.

39.D0TORIeKTPOMArHUTHBIN AP DEKT.

40.DoTtoaddekT B p-N mepexoe.

41.Doroadpdekt Ha bapbepe LoTku.

42.Buenmauit hotodpdek.T

8.MeToanuyeckne peKOMeHIalMU MO MOAr0TOBKE K IK3aMeHYy

[ToaroroBka CTYJIEHTOB K SK3aMEHY BKJIIOYACT CICAYIOIIME CTAJIUH: Ca-
MOCTOsITeJIbHAsl paboTa B TeUEHHE YUECOHOTO Tojia (CeMecTpa); HemoCcpeACTBEHHAs
MOATOTOBKA B JTHU, IIPEAIICCTBYIOMINE YK3aMEHY .

IToaroroBKy K sK3aMeHy HEOOXOIUMO IIeJIeCOO00pa3HO HAYaTh C IJIAHKUPOBA-
HUS ¥ TTOA00pa HCTOYHHMKOB M TUTEpaTyphl. [Ipexae Bcero, cieayeT BHUMATEIBHO
MEepPEUNTaTh YUCOHYIO MPOTPAaMMy M TPOTPAMMHBIC BOIPOCHI ISl TIOJATOTOBKH K
HK3aMEHY, UTOOBI BBIJICIUTh U3 HUX HaUMEHee 3HakoMble. [lamee momkeH ciemo-
BaTh JTaIl IOBTOPEHHS BCErO MPOTPpaMMHOT0 Matepuaina. Ha 3Ty paboty meneco-
oOpa3HO oTBeCTH OONBINYIO YacTh BpeMeHHU. CIIeTyIONuM 3TaIoM SBISICTCS CaMo-
KOHTPOJIb 3HAHUS U3YYCHHOTO MaTepHaia, KOTOPBIM 3aKIH0YaeTCs B YCTHBIX OTBE-
Tax Ha BOTPOCHI, BBIHOCUMBIE Ha dk3aMeH. Te3HChl OTBETOB Ha HaOO0JIee CIIOKHBIC
BOIIPOCHI JKEJIATEIBHO 3aIiCcaTh, TaK KaK B MPOIIECCE 3aIMCH BKIIFOYAOTCS JIOTIOJI-
HUTEIHLHBIE MOTOPHBIE PECYPCHI TTAMSITH.

Jluteparypa JUisi TOATOTOBKU K dK3aMEHY OOBIYHO PEKOMEHIYETCS Tpe-
nomaBatesnieM. OHa Takke MOXKET ObITh yKa3aHa B MpoTrpaMMe Kypca M y4ueOHO-
METOIMYECKUX IOCOOHSIX.

B xozme moAroTOBKM K JK3aMEHY CTyJeHTaM HEoOXOIMMO oOpamiarh
BHUMAaHHE HE TOJHKO Ha YPOBEHb 3alIOMUHAHMSI, HO U HA CTEMEHb TOHMMAaHUS Ka-
TErOpui W peaibHBIX MPOOJIEM. A 3TO JIOCTUTAETCS HE MPOCTHIM 3ay4YHBaHUEM, a
YCBOCHUEM TPOYHBIX, CUCTEMATU3UPOBAHHBIX 3HAHWHA, aHAJTMTHYCCKUM MBIIILIC-
HueM. CeoBaTellbHO, HEMOCPEACTBEHHAS TTOITOTOBKA K AK3aMEHy JIOJDKHA B pa-
3YMHBIX TPOIOPIHSIX COYETATh U 3alIOMUHAHWE, U TIOHUMaHKUE TIPOrPaMMHOTO Ma-
Tepuana.
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B stotT INEpUOJA IMOJC3HBIM MOKET OBITH O6H16HI/I€ CTYACHTOB C IIp€IioJgaBa-
TCJIMUA 110 AUCHUINIMHC Ha I'PYHIIOBBIX U MHAWBUAYAJIbHBIX KOHCYJIbTAIUAX. Xo-
po1mo 1nmoMoracTt COBMCCTHasA IOATOTOBKA ABYX WJIM HCCKOJIbKHUX o6yqa10u11/1xcs{.

O.1llkxana u KPUTEPHUHN OLICHUBAHUSA IIPU HTOI'OBOM KOHTPOJIE

HpI/I IMPOBCACHUH UTOTI'OBOI'O KOHTPOJIAA UCIIOJIB3YCTCA MIATHOAJIJIBHAS CHU-

CTEMa OLICHUBAHMA.

OLICHKAa «OTJIMYHO»

CryneHT noKa3bIBaeT BHICOKHI YPOBEHb TEOPETHYE-
CKHX 3HAaHHUU 110 U3y4aeMOW TUCUUILIIMHE, BUAUT MEXK-
JUCLUIIMHAPHBIE CBA3U. Y MEET AaHAJIM3UPOBATH ITPaK-
THYeckue cutyauuu. OTBET NOCTPOEH JIOTUYHO. Mare-
pHUa U3J1araercs YeTKO, SICHO, apryMEHTUPOBAHO

OIICHKA «XOpOoHIo»

CTyIeHT OKa3bIBAET TOCTATOYHBIN YPOBEHb TEOPETHU-
YEeCKUX U MPAaKTUYECKUX 3HAHUM, CBOOOIHO OnepupyeT
KaTErOpUaJIbHBIM allllapaToM. ¥ MEET aHATU3UPOBATH
IIPAKTUYECKUE CUTYALIMU, HO IOIIyCKAaeT HEKOTOPbIE
norpettHocTi. OTBET MTOCTPOEH JIOTMYHO, MaTEPHAIT
U3JIaraeTcsi TpPaMOTHO

OIICHKA «YOOBJICTBOPH-
TCJIBHO»

CTyIeHT MOKa3bIBacT 3HAHNE OCHOBHOTO JICKIIMOHHOTO
U TIPaKTHYECKOTo MaTtepuana. B oTBeTe He Bcera mpu-
CYTCTBYET JIOTUKA U3T0KeHUs. CTYIEHT HCITBITHIBACT
3aTPYIHCHUS MPU MPUBEICHUU MPAKTUYCCKUX MMPUME-
poB

OLICHKA «HEYJOBJIETBO-
PUTEIBHOY»

CryaeHT noka3bIBaeT ciialdblil ypOBEHb TEOPETUUECKUX
3HAHWUM, HE MOXKET PUBECTU IPUMEPHI U3 PEATILHOU

IIPAKTHUKH. HGYBepeHHO N JOTNYCCKHU HCIIOCJIICA0BA-
TCJIbHO HU3JIaracTt MaTCpHrall. HeraBI/IHBHO OTBCYACT Ha
JAOIOJHHUTCIILHBIC BOITPOCHI

VYTBepxkAeHbI HA 3acelaHuu Kadeapbl

[Tpotokon Ne 10 ot _23 utoHs 2023 r.
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