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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza b1.B.12 ®u3rka nosyrnpoBoJHUKOB OTHOCUTCS K YacTH, OpMUpPYeMOli y4aCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3HAHUsL U yMeHUsl,
nosyueHHble npu
0C80eHUU
npogunbHbIX
oucyunauH

0CBOeHUU NPOPUABHBIX
ducyunauH

Ymemb npumeHsimb nosnyueHHble
3HaHus no ¢usuxe
no/nynpo8oOHUKO8 npu
peaauzayuu Hay4Ho-
uccned08amenbCKux, HaQyuHo-
UHHOBAYUOHHBbIX U
NpakmuuecKux NpoeKmos.
Bnademb Hasbikamu

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-1: CnocobeH IIK-1.1: JlemoHcmpayus IIK-1.1: 3aodauu
8bINOAHAMb HAYYHYIO | cnOCOOHOCMU 8bINOAHAMb 3Hamb OCHOBHble NOHAMUS, Omuem no DK3aMeH:
pabomy 6 u30panHol | yavupyio pabomy 6 usbpanHoii |ucnobyembie 6 cospemenHoii 1a60pamopHbIM 3adauu
obaacmu .
obacmu sKcnepumMeHmManbHbIX |HAyYHOU Aumepamype 015 pabomam K
3KCNePUMEHMAAbHbIX . OHMPpO/IbHble
m muyecKux nucaHus YecKux m
u (um) u (uu) eopf uuecKu onucaHus ¢usuueckux ceolicme gonpoce
meopemueckux uccned08aHuli ¢ NOMOWbo no/aynpoeooOHUKO8, COBPeMEHHbIE
uccaedosanuil ¢ cospemeHHOll npubopHoli nooxoobl U ypagHeHusl,
nomouwbio 6a3bl, C103#CHO20 (pU3UUeCKO20 |ucnonb3yrowjuecs 8 usuke
COB8peMeHHOU obopydoeaHus u nonynpo8oOHUKO8; OCHOBHblE
npubopHoli 6asbl, UH(pOpMAYUOHHBIX ¢usuueckue ceoticmea
CN10KHCHO20 mexHooaull ¢ yuemom no/nynpogooOHUKO8
¢usuueckozo
omeuecmeeHHO20 U Ymemb ucnonb3osams memoob!
obopydoeaHus u
3apybexcHo20 onbima u3uKU NOMyNpOBOOHUKOS.
UH(OPMAYUOHHbIX
mexHonozuii ¢ (ocHo8Hble ypasHeHus U
yuemom €nocobbl ux peuieHus) 045
omeyecmeeHHO20 U onucaHusi 3KcnepuMeHmManbHbIX
3apybedcHo20 onbima pe3ynbmamos.
Bnademb memodamu pewieHust
OCHOBHbIX ypagHeHUull,
ucno/b3yemblx 8 pusuxe
noaynpo8ooHUKo8
ITK-2: Cnocoben IIK-2.1: JlemoHcmpayus IIK-2.1: 3aoauu
npumeHsmb 6 cnocobHoCmu npumMeHAMb 8 O6nadamsb npogpeccuoHanbHbimMu | Omuem no DK3aMeH:
Hay4HO- HAYUHO-UCCNe008AMENbCKOU | 3HAHUSMU U YMEHUSMU, N1a6opamopHbiM
. 3aoauu
uccne0o08amenbCKoll
dessmeabHOCMU Heobxo0uMbiMU O/151 HAYUYHO- pabomam K
OesimenbHOCMU & 5 . OHMPpOsbHbIE
npogeccuoHanbHble 3HAHUA U |UccAed08amenbeKoll
npogpeccuoHanbHble P 680NpocChbl
YMeHUS, nosyueHHble npu OesimenbHOCMU




3KcnepumMeHmanbHolU pabomnl 8

obaacmu ¢pusuku

Nnosaynpo8ooHUKO8.
IIK-3: CnocobeH IIK-3.1: JlemoHcmpayus ITIK-3.1: 3adauu
c¢masumb U pewanmb cnocobHocmu cmasums u TIK-3. Cnocoben cmasumb u Omuem no DKzamen:
HAy4HO- pewamb Hay4Ho- peuwamb HQy4HOUHHOBAYUOHHbIe | Aa60pamopHbIM 3adauu
UHHOBAYUOHHbIe
UHHOBAYUOHHbIe 3a0aull, 3adauu, npumeHsMb pabomam

3a0auu, npuMeHsmb
pe3yabmamail
HAyuHbIX
uccnedos8aHull 8
UHHOBAYUOHHOU U
npoekmHotl
desime/sibHOCMU

npumeHsimb pe3y/nbmanbl

HAyUYHbIX UCCAe008AHULI 8

UHHOBAYUOHHOII U NPOEKMHOU

dessmenbHOCMU

pe3yabmambl Hay4YHbIX
uccnedoeaHutl 8 UHHOBAYUOHHOII
U npoeKmHoll desimeabHOCMU
IIK-3.1: JlemoHcmpayus
cnocobHocmu cmasums u
pewamb HaAy4HOUHHOBAYUOHHbIE
3adauu, npuMeHsMb
pe3y/bmambl Hay4HbIX
uccnedoeaHuli 8 UHHOBAYUOHHOL
U npoeKmHoll desimenbHOCMU
IK-3.1: 3Hamb
KpUCmanau4eckyio u 30HHyo
CMpyKmypy WupoKo uc-
No/b3yeMblX NOAYNPOBOOHUKOB
Ge, Si, GaAs; MemoObl
HAXo0tcO0eHuUst KOHYeHmpayuu
€80000HbIX HOCuMesell 3apsioa,
MeXaHU3Mbl paccesiHust
3/1eKMPOHO8 8 NOAYNPOBOOHUKAX
U MemoObl UX ONUCAHUS,
MemoObl 8bIYUCACHUS
3/1eKmponpogooHoCcMu U
K03¢pPuyueHmos nozaoujeHus
cgema, ycmpoticmeo u
NpuHYunbl pabombl OCHOBHbIX
3/1eMeHmo8 noynpo8oOHUK08OL
3/1eKmpoHuUKU (p-n -nepexoo,
KOHMakm, Mmemani-
noaynpoeooHuK, GunoAsipHbIl u
noseeoil mpaHsucmop, no-
JIynpo80OHUKOBbII /1a3ep),
OCHOBHble ceolicmea
no/ayNnpo8ooOHUKOBbIX
HU3KOPA3MepHbIX CMPYKMYyp.
Ymemb nonb3oeambcst
Memodamu Gpu3uUKu
noaynpo8ooHUKO8 07151 ONUCAHUSL
3/1eKmpu4ecKux U onmuyeckux
ceolicme noaynpo8ooHUKO8 U
npubopoe Ha ux ocHoge.
Bnademb HagblKamu pewieHus
3a0ay, OCHOBAHHbIX HA
No/YUeHHbIX 8 X00e 0CBOeHUs
OUCYUNIUHBI 3HAHUSIX.

KonmponbHble

801npocobl




3. CTpyKTypa U cojep>kaHHue AUCIUILTAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OuHas
OO011as TPY/J0EMKOCTD, 3.e. 5
Yacos o yuedGHOMY I/IaHY 180
B TOM 4HC/Ie
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT'0 THIA 24
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHble padoThI) 48
- KCP 2
caMocTosATe/bHasA padoTa 70
IIpome)xyTouHasi aTTecTalis 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIVHbI

(CmpmeypupoeaHHoe no memam (paaaeﬂaM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux uacos U 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHue pa3fiesioB ¥ TeM JUCLIATIMHBL Bcero B TOM UHCJIe
Yachbl
( ) KonTtakTHas pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperiofiaBaTesem),
Yyackl U3 HUX
3aHATHS CamocTosTe/nbHas
CeMHUHapCKOro paGora
3aHATUA THNA o6yuarowerocs,
JIEKIIMOHHOTO | (TipakThueckue | Bcero HacHl
THUMA 3aHsATHs/1abopa
TOpHBIe
paboThI), Uacel

¢ $ ¢ b ¢

0 0 0 0 0
Tema 1. DJIEKTPOHHBIH CIIEKTP BO/IM3H SKCTPeMyMOB 30H. I1pubmkeHue 10 9 4 6 4
3¢ peKTHBHON MacCh
Tema 2. 3onnas ctpykrypa Ge, Si, GaAs. CIeKTpbI 3/IeKTPOHOB U JbIPOK. 10 2 4 6 4
Tema 3. [IBiKeHHe 37IeKTPOHOB TBEP/IOTO TeJla B CJIa0bIX BHEIIHMX ITOJISIX. 10 2 4 6 4
Tema 4. Menkue np¥MecH B NIOTYIIPOBOJHUKAX. 10 2 4 6 4
Tema 5. CTaTUCTHKA 3/1eKTPOHOB U [BIPOK B MOJIYTIPOBO/IHUKAX 10 2 4 6 4
Tema 6. PaccesiHre HOCHTeIel TOKa B TIO/TyTIPOBOJHUKAX 10 2 4 6 4
Tema 7. JIuHeliHbIe MPOLIECCHI TEPEHOCA B MOJTYIPOBOJAHUKAX 10 2 4 6 4
Tema 8. HepaBHOBecHble HOCUTe/H B MOJYIPOBOJHUKAX 12 2 4 6 6
Tema 9. OnTryecKue CBOMCTBA M0JIYIIPOBOJHUKOB 12 2 4 6 6
Tema 10. KoHTakTHbIe siB/I€HUS 12 2 4 6 6
Tema 11. Bapeep IIIoTTKM 1 OMUUECKUH KOHTaKT 9 1 2 3 6
Tema 12. p-n nepexof, 9 1 2 3 6
Tema 13. BunosnsipHblii U 110/71€BOM TPaH3UCTOPEI 9 1 2 3 6
Tema 14. ITomyrpOBOAHUKY B CU/IBHBIX 3JIEKTPUUECKUX MOMAX 9 1 2 3 6




Arrecrarus 36

KCP

HTtoro

180

24

48

74

70

TeMma 1.
Tema 2.
Tema 3.
TeMma 4.
Tewma 5.
TeMa 6.
Tema 7.
Tewma 8.
Tema 9.

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

OneKTpOHHBIN CrieKTp BO/IM3HM SKCTpeMyMOB 30H. [Ipnbmikenue 3¢ deKTUBHON MacChl

3onHas cTtpyktypa Ge, Si, GaAs. CrieKTpbI 3/IEKTPOHOB U JbIPOK.

[IBryKeHHe 3/1eKTPOHOB TBEP/IOrO Tefla B C1a0bIX BHEITHUX TOJISIX.

Mernkue nprMecH B OTYIIPOBOJHUKAX.

CraTrcTyKa 3/1eKTPOHOB U ABIPOK B MOJIYIIPOBOJAHUKAX
PaccesiHue HocuTesiel TOKa B IOJTyTIPOBOJHUKAX
JIuHeliHble MpoLecChl epeHoca B MOMYIIPOBOJHUKAX
HepaBHOBeCHbIE HOCHTE/IU B MOJIYIIPOBOHUKAX
OnTHueckye CBOMCTBA MOMYNPOBOJHUKOB

Tema 10. KoHTakTHbIe sIB1€HUS

Tema 11. bapwep LLIOTTKY ¥ OMUYECKUI KOHTAKT
Tema 12. p-n nepexof,

Tema 13. BunossipHbIil ¥ I07I€BOM TPaH3UCTOPBI

Tema 14. TTonynpoBOAHUKH B CUTBbHBIX 3JIEKTPUUECKUX TTOJISIX

ITpakTUyeckue 3aHATHS /mabopaTopHble PabOThI OpPraHU3YKOTCS, B TOM 4YuC/e, B (popMe TpaKTHUYeCKOM
TMO/JITOTOBKU, KOTOpasi TIpeAlyCMaTpUBaeT ydyacTHe OOyYarol[UXCsi B BBITIOJTHEHHWU OT/AENbHBIX 3JIEMEHTOB

paboT, cBsi3aHHBIX C Oyayliiel npodeccoHaTEHON AeATeTbHOCTHIO.

Ha mpoBefieHre MpakTHUeCKWX 3aHSATHM / 1abopaTopHBIX paboT B (opMe TMPAaKTUYECKOM IMOATOTOBKH

oTBoAMTCS: ouHasi hopma oOyueHust - 24 4.

4. YueOHO-MeToAMYeCKOe ofecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJaroUXCsl
CamocrosiTenibHasi paboTa 00yuarOL[UXCs BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIbHBIM BOITPOCAM U
3a[jaHUsIM JIJIsi TeKYIero KOHTPOJIsi U TPOMEXYTOUHOW aTTeCTallud 0 WUTOraM OCBOEHWS JUCLIATIIHEI

MMprUBeJ€HHBIM B I1. 5.

a) OCHOBHasl JIUTeparypa:

1) Bonu-bpyeruu B.JI., Kanamnukos C.I'. ®u3nka MoayrpoBOAHUKOB : YuebHoe mocobue. M.:

Hayxka,

2) AncensMm A.V. BBefieHHe B TeOpHIO TTOJTYTIPOBOIHHAKOB .2-€ U3/., Tlepepad. u gor. M.: Hayka,

1977. -672 c. -70 3k3.

1978. -615 c. -21 3ks.

3) I'.E.ITukyc OCHOBBI TeOpPUH TOJTYTIPOBOAHUKOBBIX IprbopoB. M. Hayka 1965. -448 c. -32 3k3.
4) B.fA.AnemkuH Kypc nekiuii «CoBpeMeHHast (prizvka moyrnpoBogHUKOB» (dekanat BIIOII®) -30

9K3.

0) foroTHUTEIbHAS TUTepaTypa:

1) TToxena FO.K. [1n1a3mMa ¥ TOKOBbIe HEYCTOMUMBOCTH B MOMyTNpoBoAHUKaxX. M.: Hayka, ['n1. pea. dus.-
mar. aut., 1977. -367 c. -6 3K3.




2) Amikpodt H., Mepmun H. ®usuka tBepgoro tena 1.1. M.: Mup 1979. -399 c. -7 3k3.

3) 3u C. ®u3suKa MosynpoBOAHUKOBBIX MPUO0POB T.1 - M.: Mup, 1984. -455 c. -16 3K3.

4) Cmur P.A. ITonynpoBoguuku M.Mup 1982. -560 c. -21 3k3.

5) 3.Konysnn. KuHeTnueckuie CBOMCTBA MOMYIIPOBOAHUKOB B CUJIbHBIX 3/IEKTPUUECKUX MOJIsIX. M.:
Mup, 1970. -384 c. -6 3k3.

6) A.Musuc, [1.®oiirxt. ['eTeponiepexoibl ¥ mepexo/ibl MeTasuI-IIoMyTIPOBOAHUK. M.: Mup, 1975. -432
c. -6 3K3.

B) nporpaMMHoe obecrieueHre ¥ VIHTepHeT-pecypchl (B COOTBETCTBUU C COZI€P’KaHUEM JMCLIUTUIAHBI)

1) ®epepanbHbiii mopTan “Poccuiickoe obpazoBanue” http://www.edu.ru/modules.php?
op=modload&name=Web_Links&file=index&l_op=viewlink&cid=2578&fids[]=2675
2)Kadenpa “Pusrka HaHOHCTPYKTYp U HaHo31eKkTpoHuka” HHI'Y um H./.JTo6aueBckoro
B.f.AnemikuH Kypc jiekuuii «CoBpeMeHHasi (hr3uKa MoTyIPOBOAHUKOB»
http://www.pnn.unn.ru/UserFiles/lectures/Aleshkin_lectures.pdf

5. ®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTaly Mo JUCIUIIHHE (MO/Y/II0)

5.1 TumnoBble 3da/laHUA, H806X0]_'[I/IMLIE AJIA OL€HKHM Ppe3y/ibTdTOB Oﬁy‘IEHl/Iﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHusA (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuu ITK-1:

Pemvite 3afaum. 3anuiinTe perlieHue U OTBeT.

1. CKONbKO A0/IMH B 30HE NPOBOAUMOCTHU repmava? B KakuMx ToUuKax 30HbI BpuaatosHa pacnonaraetca
MWHUMYM 30Hbl I'IpOBOFI,VIMOCTVI? CKO/IbKO HEIKBMBAIEHTHbLIX MUHUMYMOB B 30He I'IpOBOFI,VIMOCTM?

OTserT:

2. ApceHunA raniva ABAAETCA NPAMO30HHbLIM MOYNPOBOAHUKOM?

OtBer:

3. Kakoe cneacteue 4214 3aBUCUMOCTM SHEPTUU OT BOJIHOBOTO BEKTOPA C/lefyeT U3 MHBAPMAHTHOCTU NO
OTHOLEHMIO K 0OpaLLeHNIO BpeMeHH?

OtBeT:

5.1.2 TunoBble 3ajjaHusi (OLEHOYHOEe CPeACTBO - 3ajiauH) A/ OIeHKH C(HOPMHPOBAHHOCTH
Komnerenuuu ITK-2:

Perute 3ad4M. 3anuiiuTe pellieHne 1 OTBET.



1. CKONbKO [,0/1MH B 30HE NPOBOAMMOCTH KpeMHUA? B KaKMX TOYKax 30HbI BpunnosHa pacnonaraeTca
MWHWMYM 30HbI NPOBOAUMOCTU? CKONbKO HEIKBUBANEHTHLIX MMHMMYMOB B 30HE NPOBOAUMOCTU?

OTserT:

2. lepmaHuii ABNAETCA NPAMO30OHHbBIM NOAYNPOBOAHUKOM?

OTserT:

3. Kakoe cnegcrame Ana 3aBUCMMOCTM SHEpPruM OT BOJIHOBOTO BeKTOpa cieayeT U3 MHBAapUaHTHOCTH Mo
OTHOLUEHUIO K NPOCTPAHCTBEHHOW MHBEPCUM?

OTserT:

5.1.3 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajfauM) AJIA OLeHKH C(OPMHPOBAHHOCTH
kovmnerennuu I1K-3:

Pemvite 3afaun. 3anuiuuTe pelieHue U OTBeT.

1. CKOAIbKO A0NMH B 30HE NPOBOAMMOCTH apCeHnUAa ranama B61usn gHa 30HbI NPOBOAMMOCTH? B KaKMX
TOUYKaX 30HbI BpUANIO3HA pacnosiaraeTcs MMHUMYM 30HbI MIPOBOAMMOCTU?

OtBeT:

2. KpeMHwit aBnseTca NPpAMO30HHbLIM NONYNPOBOAHMKOM?

OtseT:

3. Kakoe cnepacrsue g1a 3aBUCMMOCTM SHEPTUM OT BOJIHOBOTO BEKTOPA C/ieayeT U3 MHBAPUaHTHOCTU Mo
OTHOLIEHMIO K 06palLEeHMIO BpEMEHU U MPOCTPAHCTBEHHOMN UHBEPCUN?

OtBeT:

Kputepumu orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afaun)

OneHka Kputepun orjeHMBaHuUs

MpeBOCXO04HO

YpoBeHb 3HaHUH B 00beMe, TIPEBBIILIAIOIIEM IIPOTPAMMY IT0/TOTOBKH.
IIposeMOHCTPUPOBaHEI BCe OCHOBHBIE YMeHHUS. PellleHbl Bce OCHOBHBIE 3a[auyl.
BrinonHeHsI Bce 3a/laHuisl, B IONHOM 06beMe Ge3 HefjoueToB. [IpoeMOHCTpHpOBaH
TBOPYECKMI MOAXO0/, K PelIeHHI0 HeCTaHJapTHBIX 3a/iau.

YpoBeHb 3HaHWH B 00EME, COOTBETCTBYIOIEM TIPOTPaMMe TO/[TOTOBKH, 6e3
omm60ok. [TpoieMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHBIE
3a[jauM C OTAeNbHLIMU HeCyll|eCTBeHHBIMU He/J0UeTaMu, BLITTOJTHEHBI BCe 3a/laHUS B
roHoM o6bveMe. [Tpo/ieMOHCTPUPOBAHbI HABLIKU TIPH PellleHUH HeCTaHapTHBIX
3azay 6e3 omMOOK 1 HEZIOUeTOB.

OueHb XOpOLLO YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLEM TIPOrPaMMe TIOATOTOBKH.

ITonyIiieHo HeCKOIbKO HeCyIeCTBeHHbIX OIMO0K. ITpo/ieMOHCTPUPOBAHEI BCe
OCHOBHBIE YMeHWsI. PellleHbI BCe OCHOBHBIE 3a/laui. BeITIO/THEHBI BCe 3aflaHus], B




OrjeHKa

Kpurepuru orjeHUBaHUS

TOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBBIKY TIPU pellieHn CTaHJapTHBIX 3aau Oe3 omMboK 1 HeJOueToB.

XOPOIIIO

YpoBeHb 3HaHWH B 00bEMe, COOTBETCTBYIOIEM TTPOrPaMMe TO/[TOTOBKH.
omy1iieHo HeCKOJbKO HerpyObix omboK. IIpo/1eMOHCTPUPOBaHbI BCe OCHOBHBIE
yMeHus. PellieHbl Bce OCHOBHBIE 33lauM ¢ HerpyObIMU omMOKaMu. BhIToHeHbI Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpBIe ¢ HefloueTaMu. [1po/ileMOHCTPUPOBaHbI
0a30BbIe HABLIKY TPY PEIIeHUH CTaHAAPTHBIX 3a/lad C HEKOTOPLIMU HeJJ0UeTaMH.

yZI0B/IETBOPUTE/ILHO

MuHMManBHO JOMYCTHMBIN YPOBeHb 3HaHHUM. [I0MyIieHO MHOTO HerpyObIxX
ombku. TTpoIeMOHCTPUPOBaHbI OCHOBHBIE YMeHUs1. PellieHbI TUMOBbIe 33/1auu C
HerpyObIMU oIlMOKamMu. BBINO/THEHBI BCe 3a/laHKs HO He B TIOJTHOM 00beMe.
VMeeTcsi MUHUMAJTBHBIN HAOOpP HAaBBIKOB /IJIs PelleHHst CTaHJapTHBIX 3aiay C
HEKOTOPbIMH He/loueTaMH.

HeY/I0B/IeTBOPUTE/ILHO

YpoBeHb 3HAHUI HIKe MUHUMabHBIX TpeOoBaHui. iMenu MecTo rpyObie
omr6ku. IIpy pelieHUM cTaHAAPTHBIX 3374 He MPO/jeMOHCTPUPOBAHbI OCHOBHbIE
ymenusi. Vimenu MecTo rpy6bie ommmOku. I1pu pemeHr CTaHAAPTHBIX 3a/au He
TIPO/IEMOHCTPUPOBaHbI 6a30Bble HABLIKU. VIMe MecTo rpy0bie OlIMOKH.

I1JI0OXO

OTcyTcTBMe 3HaHUM TeopeTHUeckoro Marepuana. HeBo3MOXXHOCTh OLIeHUTb
TIOJTHOTY 3HAHUM BCJ/IE/ICTBHE OTKa3a oOyuarorrierocs ot otBera. OTCyTCTBHE
MUHMMaJbHBIX yMeHui . HeBO3MO)XHOCTD OLIeHUTh Ha/IMuMe yMeHUH BCiie[CTBHe
oTKa3a obyyatorerocsi ot orBeta. OTCyTCTBUE BJIa/IeHHs] MaTePHaIOM.
HeB03MO>KHOCTB OL|eHUTh Ha/lliure HaBbIKOB BCJIE[ICTBHE OTKa3a 00yvarollerocst ot
OTBeTa.

5.1.4 TunoBsble 3ajaHus (OLeHOYHOE CpPeACTBO - OTUeT 1o JIa00paTOPHBLIM PadoTaM) /I OLEHKH
copmupoBanHocTu KommnereHuu ITK-1:

1. M3mepeHue rnapaMeTpoB [10/Iy[IPOBOAHUKOB MeTOZ0M XO0Ju1a.
2. DneKTpUUYecKre CBOMCTBA p-Nn Mepexo/oB.

3. I'opsiune HOoCUTeNU 3apsi/ia B MOIYIIPOBOJAHUKAX.

4. BosbT-aMIiepHble XapakKTePUCTUKU AU0A0B LTIoTTKH.

5.1.5 TunoBsble 3aaHus (OI[eHOYHOE CPeACTBO - OTUeT 1Mo /1abopaTOPHBIM PadoTam) AJ/Is OLEHKH
copmupoBanHocTu KomnereHuuu [TK-2:

1. V3mepeHue rapaMeTpoB M0/Iy[IPOBOJHUKOB MeTOZI0M XO0Jl1a.
2. DneKTpUuecKre CBOMCTBA p-n Mepexo/0B.

3. 'opsiume HOCUTeNM 3apsza B MOMYIIPOBOJAHUKAX.

4. BonbT-aMriepHbie XapakKTepUCTUKU AUoA0B LIIoTTKu!.

5.1.6 TunoBsble 3ajaHus (OLleHOUHOE CPeACTBO - OTUeT Mo JIabopaTopHBLIM padoTam) J/isi OLIEHKHU
copmupoBaHHocTH Komnerennuu ITK-3:

1. V3mepeHue rapamMeTpoB MOJIyIIPOBOJHHUKOB MeTOZoM XoJia.




2. DJIeKTpUUeCKHre CBOMCTBA p-n Mepexo/oB.
3. T'opsiurie HOCHTEJH 3apsifia B MOYTIPOBOAHUKAX.
4. BosbT-aMIiepHble XapaKTepuCTUKu AuozoB HIoTTky.

Kpurtepuu oueHuBanus (orjeHOYHOe cpeAcTBO - OTUeT 10 J1aGopaTopHBIM paboTam)

Ouenka Kpurepuu oLieHrBaHUs

(1). YpoBeHb 3HaHui B 00beMe, MpeBbIIIalOLeM IporpaMMy NOAroTOBKU. I1poJieMOHCTPUPOBaHbI
BCe OCHOBHBIE yMeHUs1. PellieHbI Bce OCHOBHBIE 3a/laui. BbIoTHeHb! Bce 3a/jaHus], B I0JTHOM
obbeme 6e3 HezloueToB. [TpOZIEMOHCTPUPOBAH TBOPUECKHI TTOXO0/ K PELIIEHUI0 HeCTaHAAPTHBIX
3azau. (2). YpoBeHb 3HaHUI B 00eMe, COOTBETCTBYIOII[EM ITPOTPaMMe TO/ITOTOBKH, 6e3 OIMOOK.
ITpozseMOHCTPUPOBAHBI BCE OCHOBHBIE yMEHWUs], PellleHbl Bce OCHOBHBIE 33/jaul C OTZe/TbHbIMU
HecylIleCTBeHHbIMHU HefloueTaMH, BbIITOJTHEHbI BCe 3a/JaHusI B TIOJIHOM o0beMe.
[TpoaeMOHCTPUPOBAHBI HABLIKY TIPH PeIlIeHWH HeCTaHJapTHBIX 3a7iau 06e3 OIMOO0K 1 HeZI0ueToB.
(3). YpoBeHb 3HaHu B 00beMe, COOTBETCTBYIOLIEM MPOrpaMMe TIOATOTOBKH. JlomyIieHo
HECKOJIbKO HeCyIlleCTBeHHBIX OIMO0K. [Ipo/jeMOHCTPHpOBaHbI Bce OCHOBHBIE yMeHHs1. PelieHbI Bce
3auTeHO OCHOBHBIE 3a7lauy. BBINOTHEHBI BCe 3aJjaHus], B IOJTHOM 00beMe, HO HEKOTOpbIe C HeZloUeTaMH.
[TpogemMoHcTpHUpoBaHbl 6a30Bble HABBIKY IPU PellleHHH CTaHAAPTHBIX 3a/au 6e3 oIMOoK 1
Hez[04ueToB. (4). YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOIL[EM NIPOrpaMMe MOATOTOBKH.
[Jomny1ijeHo HecKo/IbKO HerpyObIx omnboK. I1poieMOHCTprpOBaHbI BCe OCHOBHBIE YMeHUs. PeltieHbl
BCe OCHOBHBIE 33/1a4ui C HerpyObIMU OIIMOKaMH. BrINoiHeHBI BCe 3a/1aHusl, B TIOTHOM 00BbeMe, HO
HEeKOTOopbIe ¢ HegoueTaMu. [IpoieMoHCTpUpOBaHbI 6a30Bbie HABLIKY MPY PeIIeHUH CTaHAAPTHBIX
3a/]au C HeKOTOPbIMU HefloueTaMHu. (5). MUHUMabHO [JOMYCTUMBIN YPOBeHb 3HaHUM. [lomyiiieHo
MHOT0 HerpyObix omubok. IIposieMOHCTPUPOBaHbl OCHOBHBIE YMeHHUsl. PellleHbl TUTIOBBIE 3a/laui C
HerpyObIMHU oIIMOKamMU. BbInosiHeHb! Bce 33/jaHusi, HO He B I10JTHOM o0beMe. VimeeTcs
MHHUMa/bHBIN HabOp HABLIKOB /|15 pPellieHHs CTaHAAPTHBIX 3a/jau C HEKOTOPBIMU HeZJ0UeTaMH.

CripaBeJ/IMBO OZHO U3 CAeAYIOLIMX yTBepXKAeHUM: (1). Y poBeHb 3HaHUI HIPKe MUHUMAJTbHBIX
TpeboBanmii. Vimem mecto rpy0sie ombku. I1py perieHny CTaHZAPTHBIX 33/1au He
TIPO/JIEMOHCTPUPOBAHbI OCHOBHbIE yMeHusi. iMenu MecTo rpy0Oble ommbku. [1pu perieHUn
CTaHJAPTHBIX 3a/1a4 He MPO/IEMOHCTPUPOBAHBI 0a30Bbie HABLIKU. VIMenn MecTo rpy0bie OIIMOKY.

He . o
(2). OTcyTcTBME 3HAHUM TeOpeTHUYecKoro Mateprana. HeBo3MOXKHOCTE OL|€HUTH MTOJIHOTY 3HAaHUH

3a4TeHO -
BC/1eCTBHE OTKa3d O6yanOI_L[€I‘OCH OT OTBeTa. OTCyTCTBI/IE MHWHHMAJ/IbHBIX YMEHUU.

HeB03MO>KHOCTh OIIEHUTh Ha/lMuMe YMeHWH BC/Ie/ICTBHME 0TKa3a 00yJaroIerocsi OT OTBeTa.
OTCcyTCTBUe B/a/leHrsl MaTepuasioM. HeBoO3MO>KHOCTh OLIeHUTh Hauurie HaBbIKOB BCJIeZICTBHE
0TKa3a 00yJaroierocs ot OTBeTa.

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIHHE NPU MPOMEe)XXYTOUHOMN
arrecTanyiu

HIxana OIl€HUBAHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ

YpoBen
b

chopmu Hey/l0BJIETBOP | YAOBJ/ETBO Oo4YeHb

IJI0X0 X0pOoLIo OTJINYHO MPEeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/ILHO X0pOo1I0
oCTH

KoMIieT

eHuH He 3a4TeHO 3aYTeHO
(uHpUK

aropa
JOCTHK




eHus
RUMIITI
YpoBeHb
OtcyTcTBUE YpoBeHb .
o N 3HaHUH B
3HaHUU MuHuManeH | 3HaHWM B obBeMe YpoBeHb
TeOopeTHUecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUM HIDKe L o11eM 3HaHUH B
HeB03MOKHOCTB 1 ypoBeHb 0111eM COOTBETCTB
MUHUMabHbBIX o rporpamMme obneme,
3HaHUS | OLIEHWUTbH IOJHOTY o 3HaHUM. rporpamMme yiomeM
o TpeboBaHMH. NOJTOTOBKH TIpeBbILLIAOIIe
3HaHUI [JonyieHo MOJTOTOBKH rporpaMme
Nwmenu mecTo . Jormy1ieHo M IIpOrpammy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpyObie OIIHOKK HECKOJIbKO TIO/JITOTOBKH.
OTKasa HerpyO0bIx HECKOJIbKO u. Ommbok
HecyIecTBe
obyuaroiierocs ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oumbok
[IpogemoHc
TPUPOBaHBI
[TpomemoHc PHp
IlpomemoHnc | Bce
IpogeMoHC | TpUpOBaHEI
TPHUPOBaHbl | OCHOBHBIE
TPUpPOBaHbl | Bce
BCe YMeHVsL. IIpogeMoHCTp
OCHOBHbIe OCHOBHbIe
OrcyrcTBHe OCHOBHBIe PerreHs! VPOBaHbI BCe
ITpu perieHnu YMeHHSI. YMeHUSI.
MHHUMaJbHBIX YMeHUSI. BCE OCHOBHBI®
. CTaH/apTHBIX Pemens! Periens! Bce
yYMeHU. PellleHbl Bce | OCHOBHBIE YMeHUSI.
3a7iaq He THITOBBIE OCHOBHBIE
HeBo3mMoxHOCTB OCHOBHbIE 3a/lauu C PeiieHsl Bce
TIPOZIEMOHCTPUP | 3afaudl C 3a7iauu C
OLIeHWTDb Hajnuue 3a/lauul. OTZAeNbHBIM | OCHOBHBIE
YMeHus o OBaHbI HerpyObIMU | HerpyObIMU
yMeHu# Bemonsens! | u 3afiaun.
OCHOBHBIE omMbKaMu. | omIMOKaMH.
BCJIe/ICTBHE BCe 337laHMsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimeny | BeinonHeHsl | BbeimonHeHbl
OTKasa B TIOJTHOM €HHBIMH BCe 33/laHus, B
MecTo rpyObie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HejoueTaM | IMOJIHOM
ommbKu 3aflaHusl, HO | B TIOJIHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
HE B obneme, HO
c BBITIO/THEH HeJJ04eToB
TIOTHOM HEeKOTOpble
HejloueTaMH | bl Bce
obbeme d
3ajlaHus B
He/loueTaMu
TIOTHOM
obBeme
Nwmeetca
OtcyTcTBUE [IpogemoHc [IpogemoHc
MHHUMalbH IMpoaemoHC
6a30BbIX ITpu perieHnu . TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI ITpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBbIKOB 6a3oBble HpOBaH
HeB03MOKHOCTB 3a7iaq He HaBBIKY TIPA TIpu .
JUist HaBBIKY TIPH TBOPYeCKUH
OLIeHWTDb Ha/lMure | TIPOZIEMOHCTPHP pelLeHnH perIeHnn
Hapbiku perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMern X 3afiau C HBIX 3aJau
X 3a7iau C X 3a7a4 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuatorijerocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TIPEBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIAHA, COPMHPOBAaHBI HAa YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEMOHCTPHUPOBaHbI
3HaHWS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IIporpamMmMoit
OT/INYHO Bce KommeTeHIMM (4YacTW KOMIeTeHLuH), Ha ¢oOpMHpOBaHHMe KOTOPbIX HarpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3a4yTeHO
OuYeHb XOpOLI0 Bce KommereHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, chOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMHM (YacTH KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa

JUCLIITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».




B/IETBOPUTEIb KOMIeTeHI[UM (4acTd KOMIleTeHLUH), H. MHpOBaHHe KOTOPBIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHE KOTO arpaB/jieHa
HO JUCLIIUTAHA, c)OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», IIPY 3TOM XOTS OBI
0/jHa KOMITeTeHL{isI ChOpMUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTETEHO»

He 3a4TeHO

HeypoB/eTBopuTe | XOTs Obl O7lHa KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|0B/I€TBOPUTEJIBHOY.
JIbHO

TIOXO XoTs1 6bI 0/IHA KOMITETeHLUs1 ChOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XOAMMBIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha TPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEePHUEeB HX

OlléHuBAHUA:

5.3.1 TunoBble 3ajaHus (OLeHOYHOE CpPeJACTBO - 3ajauu) //is OLeHKH C(hopMHPOBaHHOCTH
KommneTeHnuu [TK-1

PermmuTe 3aa4n. 3anuimuTe pellieHne 1 OTBET.

1. CKONbKO A0/IMH B 30HE NPOBOAMMOCTM repmaHua? B Kakux TouKax 30Hbl BpunnoaHa pacnonaraetca
MWHMMYM 30HbI NPOBOAMMOCTU? CKONIbKO HEIKBUBANEHTHLIX MMHMMYMOB B 30HE NPOBOAMMOCTU?

OtserT:

2. ApceHug rannuna ABNAETCA NPAMO30HHbLIM MO/ NPOBOAHUKOM?

OtserT:

3. Kakoe cneacrsue o8 3aBUCUMOCTU SHEPTUU OT BOJIHOBOTO BEKTOPA CAeAyeT U3 MHBAPWUAHTHOCTM Mo
OTHOLLEHUIO K 0BpaLLeHUI0 BpEMEHU?

OtBeT:

5.3.2 TumnoBble 3ajjaHus (OLIEHOYHOEe CPeACTBO - 3ajiaud) AJIA OIeHKH C(HOPMHPOBAHHOCTH
KommneTeHmu [TK-2

Pemiute 3aa4M. 3anuiiuTe pelieHre U OTBET.

1. CKONbKO AONMH B 30HE NPOBOAUMOCTU KPEMHMA? B KaKMX TOUKax 30Hbl BpuantosHa pacnonaraerca
MWHUMYM 30Hbl NPOBOAMMOCTH? CKO/IbKO HE3KBMBAIEHTHLIX MMHMMYMOB B 30HEe MPOBOAMMOCTH?

Otser:

2. lepmMaHuit ABAAETCA NPAMO30HHbLIM MOYNPOBOAHUKOM?

OtBer:

3. Kakoe cnefcTeue AN 3aBUCUMOCTM 3HEPIUK OT BOJIHOBOTO BEKTOpa caeayeT U3 MHBapUMaHTHOCTU No
OTHOLUEHUIO K MPOCTPAHCTBEHHON MHBEPCHUN?

OtBeT:



5.3.3 TunoBble 3ajaHus (OLlEHOYHOEe CPeACTBO - 3ajauH) AJIA OIeHKH C(hOPMHPOBAHHOCTH
KomnereHiuu [1K-3

Pernre 3afauu. 3anuilyTe pelieHye U OTBeT.

1. CKONIbKO 40/IMH B 30HE NPOBOAMMOCTM apCeHnAa raaiva B6AN3N gHa 30HbI NPOBOAUMOCTH? B Kakux
TOYKaX 30Hbl BpMANO3Ha pacnonaraeTca MMHUMYM 30HbI MPOBOAMMOCTH?

OtserT:

2. KpeMHMUiA ABNAETCA NPAMO30OHHbLIM NOAYNPOBOSHUKOM?

OtBeT:

3. Kakoe cnepactsure ana 3aBUCUMOCTU SHEPTUU OT BOJIHOBOTO BEKTOpPaA cAeayeT U3 UHBAPUAHTHOCTM Mo
OTHOLLEHUIO K 0BpaLLeHUI0 BpEMEHM U NPOCTPAHCTBEHHOM MHBEPCUM?

OtserT:

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OrjeHka KpuTtepuu orjeHMBaHuUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOITOTOBKH.
ITposeMOHCTPUpOBaHbl BCe OCHOBHbIE yMeHMsl. PellleHb! BCce OCHOBHbIE 3a/lauyl.
BrInoHeHbI Bce 3a/laHusl, B TIONTHOM 00beMe Ge3 HezjoueToB. [IposieMOHCTPHpPOBaH
TBOPYECKMI1 MO/AX0/| K PellIeHHI0 HeCTaHJapTHBIX 3a7au.

TIPeBOCXOJHO

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOAr0TOBKH, 63
o1rbok. ITpo1eMOHCTPUPOBAHbI BCe OCHOBHBIE YMEHHSI, PellleHbl BCeé OCHOBHbIE
OT/IMYHO 3a/lauu C OT/Ie/IbHBIMK HECYII|eCTBeHHBIMH HeJJ0UeTaMH, BbITIO/THEHbI BCe 3a/IaHus B
MoJTHOM 00BbeMe. TTpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PEIIIEHUH HeCTaH/[apTHBIX
3a7au 6e3 OIIMOOK U HEeZIOUeTOBR.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homy1ieHo HECKOMBKO HeCyleCTBeHHbIX OMOoK. [Ipo/ieMOHCTPUPOBaHEI BCe
OueHb XOpOLLO OCHOBHbIe YMeHUs1. PellleHbl BCe OCHOBHbIE 33/jaul. BuinosiHeHb! Bee 3a/iaHus, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPY pellleHNH CTaHJapTHBIX 3a/lau 6e3 oIMO0K 1 HeloueToB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
[omny1iieHo HeCKOJIbKO HerpyObIx om6oK. [IpoeMOHCTpHpPOBaHbI BCe OCHOBHbIE
XOPpOLI0 yMeHus1. PetieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMuy ommbKkamu. BeirmosiHeHb! Bce
3a/laHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1eMOHCTPUPOBaHbI
6a30Bble HaBBIKY TPU PeIlleHUH CTaHZAAPTHBIX 3a/jau C HEKOTOPBIMU HeJJ0UeTaMHu.

yIOBJIETBOPUTE/TEHO MuHMMaTBHO JOTYCTUMBIN YPOBEHb 3HaHUMA. [I0TyIeHO MHOTO HerpyObIx
ommmbku. I1po/1eMOHCTPHUPOBAHbI OCHOBHBIE YMeHUs1. PellleHbI TUIIOBBIe 3a/jau C
HerpyObIMU OIIMOKaMH. BBITIOTHEHBI BCe 33/laHUsI HO He B TIOTHOM OOBbeMe.
MMeeTcsi MUHUMaJTbHBIY HAOOp HAaBBIKOB /IJIs PELeHHsl CTaHJapTHBIX 3aay C




OueHka Kpurtepuu oLieHUBaHUs

HEKOTOPbIMU HeJoUeTaMH.

YpoBeHb 3HaHWI HIKe MUHHMMAaBHBIX TpeboBaHui. Vimenu mecTo rpyOble
ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJay He MPO/|eMOHCTPUPOBAHbI OCHOBHbIE

Hey/I0B/IETBOPUTETBHO
ymenus. Vimenmu Mecto rpyosie oinbku. IIpy peliieHuM CTaHZApPTHBIX 3a/au He
MPO/IEMOHCTPUPOBAHLI 0a30BbIe HaBLIKU. IMenn MecTo rpyObie OIMOKH.
OTCyTCTBHE 3HaHUM TEOPETUUECKOTr0 MaTepraa. HeBo3MOXKHOCTh OIIeHUTh
TIOJTHOTY 3HAHUWM BC/IEICTBHE OTKa3a oOyuarolrierocst ot oteeta. OTCyTCTBHE
H10X0 MUHMMA/TbHBIX YMeHu# . HeBO3MOKHOCTD OLIEHUTh HAJTMUHE YMEHUH BCIe[ICTBHE

0TKa3d O6yanOH.leFOCH OT OTBeTAd. OTCYTCTBI/IE BJ/IaleHHsA MaTepHaIOM.
HeB03MOXXKHOCTB OLIEHWTh Ha/IMUKe HaBBIKOB BC/IeJCTBHE OTKd3ad 06yqa}0Lqeroc;1 oT
OTBeTad.

5.3.4 TumnoBbie 3apaHus (oeHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBaHHocTH KommnereHnmu [TK-1

1) Kpucrannuueckasi u 30HHasi cTpykTtypa Ge, Si, GaAs.

2) OnpegeneHuie KOHLEHTPALUU 37IEKTPOHOB U [ILIPOK B MOYTIPOBOJHUKAX TIPU 33/JaHHOM XUMHUYeCKOM
noTeHuane. HaxoxxaeHre XUMHAYECKOT0 TIOTeHLIMas1a NPy 3alaHHOM YPOBHE JIeTUPOBaHUSI.

3) Mekue ak[ernTopsl ¥ ZOHOPHI B TTOJTYTTPOBOJHUAKAX.
4) OCcHOBHbIe MeXaHU3MBI pacCesTHHSI HOCHUTe el TOKa B IMOJTYTIPOBO/[HUKAX.

5) JIvHeliHbIe TIPOLIeCCHI TIEPEHOCA B TTOTYTIPOBOAHUKAX. Juddy3rnoHHO-ApetidhoBoe MpUO/IKeHHe.
CooTHollleHHe DIHIITeHHa.

6) HepaBHOBeCHBIE HOCUTEJTN B ITOTYTIPOBOJHUKAX

7) MexaHU3MbI TIOTJIOLLIEHUS CBeTa B TIOJYTIPOBOAHUKAX

8) KoHTakTHasi pa3HOCTh MOTeHIManoB. PaboTa BeIxo/a.

9) Bapsep IloTTKH

10) OmMuueckuii KOHTAKT. TOKU, OrpaHUUeHHbIe 00LEMHBIM 3apsI[OM.

11) p-n iepexo,

12) TyHHenbHbIN Juo[. BeposSTHOCTh MeXX30HHOTO TYHHE/IUPOBaHUS

13) KOHCTPYKLIMS ¥ TIPUHIUITEI PA0OTHI OUTIONSIPHOTO U TIOJIEBOTO TPAH3MCTOPA

14) Dddekr 'anHa



15) TIpumecHsIii 1ipo6oit. JITaBuHHBINM TTPo60Ii p-n TIepexoa

5.3.5 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) I OLEHKHU
copmupoBaHHocTH KomnieTeHuu [1K-2

1) Kpucrannuueckast u 30HHas cTpyktypa Ge, Si, GaAs.

2) Onpe,qeneHHe KOHILI€EHTPalJUX 3JIEKTPOHOB U ABIPOK B IMOJIYIIDOBOAHHWKAX IMPU 3dJdHHOM XUMHWUYECKOM
MoTeHLuasnie. Haxom,qem/le XUMHUYECKOr'o 1oTeHLa/Ia MpX 3aJdHHOM YDOBHE JIETDOBAHMA.

3) Menkue dKLIETITOPBI XU JIOHODLI B IOJTYIIPOBOAHUKAX.
4) OcHOBHBbIe MeXaHU3MbI paccesdHus HOcHTeJIeil TOKa B IOJIyTIpDOBOAHUKAX.

5) JIuHeliHbIe TIPOL{eCCHI TIePeHOCa B TOTYNIPOoBOAHUKAX. Juddy3roHHo-ApetidhoBoe MpubmsKeHue.
CooTHollleHre DUWHIITelHa.

6) HepaBHOBeCHbIe HOCUTENU B 10/1yTIPOBO/IHUKAX

7) MexaHHW3MbI NOTJIOLLIEHUS CBeTa B MOIYTIPOBOAHUKAX

8) KonrakTHas pa3HOCTb NoTeHIManoB. Pabora BeIxoza.

9) Bapbep LloTTKN

10) OMuyeckuit KOHTAKT. TOKH, OrpaHUUeHHbIe 00bEMHBIM 3apsiIOM.

11) p-n nepexon

12) TyHHeNnbHBIN J10j. BepoITHOCTE MeX30HHOTO TYHHE/TUPOBaHUS

13) KOHCTPYKLYS ¥ TIPUHLUITEI PA0OTEI OUTIOSIPHOTO U TIOJIEBOTO TPaH3MCTOPA
14) 3ddekr 'anHa

15) TIpumMecHBIH 1po6oit. JTaBUHHBIM PO p-n TIepexo/a

5.3.6 TumnoBble 3agaHusa (oLeHOUHOe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH
copmupoBaHHocTH KommeTeHuu [1K-3

1) Kpucrannueckasi 1 30HHasi cTpykTypa Ge, Si, GaAs.

2) OnipepiesieHre KOHLEHTPALIUU 37IEKTPOHOB U IBIPOK B MOIYNPOBOJHMKAX MPU 3aJlAHHOM XMMUUECKOM
noteHuane. HaxokJeHre XUMA4YeCKOT0 TIOTeHI[1aa Npy 3aZlaHHOM YPOBHE JIeTUPOBAHUSI.

3) Mesnkre ak1[enTOPEI U JOHOPHI B MOJTyIIPOBOJHUKAX.
4) OCHOBHBIE MeXaHU3MbI paccestTHUsI HOCUTe/ el ToKa B MOTYIIPOBOJHUKAX.

5) JInHeliHbIe MPOIeCChI TiepeHoca B TIOMYTPOBoAHUKaX. Juddy3nonHo-apeiidoBoe npubmmkeHue.
CooTHollleHre DVHIITelHa.



6) HepaBHOBeCHBIE HOCUTE/U B MOMYIIPOBOJHUKAX

7) MexaHU3MbI TIOTJIOIIEHUS CBeTa B TIOJYTIPOBOAHUKAX

8) KoHTakTHasi pa3HOCTh MOTeHI1anoB. PaboTa BbIxofa.

9) Bapwep IlloTTKH

10) Omuyeckuii KOHTAKT. TOKH, OrpaHUYeHHbIe 00beMHBIM 3apsiZiOM.

11) p-n nepexof,

12) TyHHenbHBIN a10[. BeposTHOCTh MeXK30HHOTO TYHHE/TUPOBaHUs

13) KOHCTPYKLUSI ¥ IPUHLIMTIBI PaO0THI OUITO/ISIPHOTO U TI0IEBOT0 TPAH3UCTOPA

14) 3ddekr 'anHa

15) TIpumecHbIH Tpo6oit. JTaBUHHBINM TTPo6OOI p-n Tiepexo/a

Kputepuu oneHnBaHus (0LleHOYHOe CpeACTBO - KOHTPO/IbHBIE BONIPOCHI)

OrjeHKa

Kpurepuu orjeHUBaHUS

IMpeBOCXO0JHO

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOJTOTOBKH.
[IposeMOHCTPUPOBaHBI BCe OCHOBHBIE YMeHHUs. PellleHbI Bce OCHOBHbBIE 3aJauyl.
BrinonHeHsI Bce 3a/laHuisl, B IONMHOM 06beMe Ge3 HefjoueToB. [IposeMOHCTpHpOBaH
TBOPYECKMI MOAXO0/[, K PellIeHHI0 HeCTaHJapTHBIX 3a7au.

OT/IMYHO

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOI[EM TIPOTPaMMe TO/[TOTOBKH, 6e3
omm60oK. [TpoieMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHUSI, PellleHbl BCe OCHOBHBIE
3a[jauy C OT/AeIbHBIMU HeCyllleCTBeHHBIMU HeJJoueTaMU, BLITTO/IHEHBI BCe 3a/laHUs B
MoJiHOM 00BbeMe. TTpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PEIIEHUH HeCTaH/[apTHBIX
3azay 6e3 omMOOK U HEZIOUEeTOB.

OUeHb XOpoI110

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
Homy1ieHo HeCKOJIbKO HeCYIeCTBeHHBIX OMOO0K. [Tpo/1eMOHCTPUPOBaHLI BCe
OCHOBHbIe YMeHUs1. PellleHbI BCe OCHOBHbIe 33/jaul. BeInoHeHb! Bee 3a/iaHus, B
TOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBBIKY TIPH pellieHn CTaHJapTHBIX 3a7au Oe3 omMboK 1 HeJOUeToB.

YpoBeHb 3HaHWH B 00bEMe, COOTBETCTBYIOIEM TTPOrpaMMe TO/[TOTOBKH.
Homy1iieHo HeCKOJbKO HerpyObIx omboK. ITpo1eMOHCTPUPOBaHbI BCe OCHOBHBIE

XOpOILIO yMeHus1. PellieHbI Bce OCHOBHBIE 33/lauy C HerpyObIiMu ommbkamu. BrirosiHeHb! Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [1po/ieMOHCTPUPOBaHbI
6a30Bble HaBBIKY MPU PellleHWH CTaHAAPTHBIX 3a/jau C HEKOTOPbIMU HeJJoUeTaMHu.

VZI0B/IETBOPUTE/IEHO MuHMManBHO JOTYCTHMBIN YPOBEHb 3HAaHHUM. [I0MyIeHO MHOTO HerpyObIx

ombku. TTpoIeMOHCTPUPOBaHbI OCHOBHBIE YMeHUs1. PellieHbI TUIMOBbIe 33/1auu C
HerpyObIMU oIMOKaMH. BrINoTHEHBI BCe 33/laHKsl HO He B TIOTHOM oObeMe.




OueHka Kpurtepuu oLieHUBaHUs

VmeeTcsi MUHUMAJTBHBI HAOOP HAaBBIKOB /IJIs PellleHHst CTaHJapTHBIX 3a7iad C
HEKOTOPbIMHU HeJJoUeTaMHU.

YpoBeHb 3HAaHUM HIKe MUHUMabHbIX TpeboBaHui. iMeny MecTo rpy6bie
oubku. [1pu perieHnH CTaHJAPTHLIX 33/la4 He MPOJEeMOHCTPHUPOBAHbI OCHOBHEIE

Hey/I0B/IETBOPUTEJTHHO
ymenusi. Vimenu MecTo rpy6bie oiiOKu. T1pu pelieHrny CTaHAapTHBIX 3a/jau He
MPO/IEMOHCTPUPOBAHBI 6a30BbIe HaBLIKU. MIMei MeCTo rpyObie OIMOKH.
OTCyTCTBHE 3HAHWH TEOPeTUYeCKOro MaTepuasia. HeBO3MOXKHOCTb OLIeHUTD
MOJTHOTY 3HAHWH BCJIe/ICTBHE O0TKa3a obyyarolrierocs ot otBeta. OTCyTCTBHE

10XO MUHHMMAbHBIX yMeHu# . HeBO3MOKHOCTD OLIEHUTh Ha/IMuKe YMEeHHH BC/ieCTBHE

oTKa3a o0yyaroierocsi ot orBeta. OTCyTCTBUE BJIa/|eHHs] MaTePHaIOM.
HeB03MO>KHOCTB OLIeHUTh Ha/lM4re HaBBIKOB BCJIE[ICTBHE OTKa3a 00yJaroIierocst ot
OTBeTa.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)

OcHOBHasi TuTeparypa:

1. Bonu-bpyesuu BukTtop JleononboBuu. dPu3rKa MOTyIPOBOJHUKOB : yueb. mocobue ajis hus.
crieljMaabHOCTeN By30B. - M. : Hayka, 1990. - 685 c. : un. - ISBN 5-02-014032-5 : 2.00., 7 3k3.

2. AHcenbM AHppeli ViBaHOoBUY. BBesieHre B Teoputo NoynpoBogHUKOB = Introduction to the Semi-
conducting Theory : yue6. mocobue i CTy1eHTOB By30B, 00YYarOIINXCs 110 (PU3. ¥ TeXH. HAIPaBIEHUSIM
Y CrieliuasbHOCTSM. - V37, 3-e, cTep. - CII6. : Jlanb, 2008. - 624 c. : wi. - (Knaccuueckast yue6Hast
nutepaTypa no ¢u3svke / pef. copet: XK. 1. Andepos (nipes.) [u ap.]) (YuebHUKH /151 BY30B.
CrierjuanbHast uTepatypa) (JIyumve Kiaccuueckue yue6HUKH). - ISBN 978-5-8114-0762-0 : 419.50., 25
9K3.

3. [Mukyc I'puropuii E3ekueneBrnd. OCHOBBI TEOPHH MOTYIIPOBOAHUKOBBIX MPHUOOPOB. - M. : Hayka, 1965.
- 448 c. : uepT. - (Pu3MKa MOJTYPOBOJHHUKOB U MOTYIIPOBOAHUKOBBIX MPHOOPOB). - 1.23., 42 3K3.

[ononmHuTebHas TUTEpaTypa:

1. TToxxena FOpac KapsioBuu. I11a3ma 1 TOKOBbIe HEYCTOMUMBOCTH B MTOTYIIPOBOAHUKAX. - M. : Hayka,
1977. - 367 c. : wi. - (Pu3MKa MOTyNIPOBOJHUKOB U MOJTYTIPOBOAHUKOBBIX prbopoB). - ISBN 5-11-
002304-2 (B niep.) : 1.40., 6 3Kk3.

2. Amikpo¢t H. dusuka tBepgoro tena : B 2 1. [T.] 1/ nep. c anrn. A. C. Muxaiinosa ; nof peg. M. U.
Karanoga. - M. : Mup, 1979. - 399 c. : un. - 2.60., 4 5Kk3.

3. Auikpodt H. ®usurka tBepzaoro tena : B 2 T. [T.] 2 / nep. c anrn. K. U. Kyrens u A. C. Muxalinoga ;
nog pea. M. U. Karanosa. - M. : Mup, 1979. - 422 c. : un. - 2.90., 5 3K3.

4. 3u C. M. ®u3uKa 1oyrpoBOJHUKOBBIX TTPUOOpPOB : B 2 KH. [KH.] 1 / riep. c aury. B. A. I'epress, B. B.
PakurtuHa ; of peq. P. A. Cypuca. - 2-e u3f., nepepab. u gorr. - M. : Mup , 1984. - 455 c. : un. - 2.20.,
16 3k3.

5. 3u C. M. ®u3mKa noayrpoBOJHUKOBBIX TPUO0POB : B 2 KH. [KH.] 2 / miep. c anry. B. A. T'eprens [u ap.]



; mog pex. P. A. Cypuca. - 2-e u3f,, iepepab. u form. - M. : Mup , 1984. - 455 c. : un. - 2.20., 16 3K3.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

1) ®enepanbhblii optan “Poccuiickoe obpazoBanue” http://www.edu.ru/modules.php?
op=modload&name=Web_Links&file=index&I_op=viewlink&cid=2578&fids[]=2675
2)Kadenpa “Pusrika HAHOHCTPYKTYp M HaHo31ekTpoHuka” HHI'Y um H.M.JTo6aueBckoro
B.f1.AnemkuH Kypc nekuuii «CoBpeMeHHasi pU3MKa 110/1yTIPOBOAHHUKOB
http://www.pnn.unn.ru/UserFiles/lectures/Aleshkin_lectures.pdf

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHbIe ayAUTOPUU [I/ISI TIPOBeZIeHUs] YueOHBIX 3aHATHM, TMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpecTBaMU  O00yueHHs, KOMITbIOTepaMH, CHelMaJu3MPOBaHHLIM  00Opy/oBaHHEM: YueOHbIe
ayJUTOpUU [I7Isi TIPOBe/IeHUs] yueOHbIX 3aHSTHM, MPeJyCMOTPeHHbIX 00pa3oBaTe/lbHOM MPOTrpamMMoi,
OCHAIIleHbl MY/bTUMEeUHHBIM 000pyJoBaHHEM (TIPOEKTOp, 3KpaH), TeXHUUEeCKUMU CpeJCTBaMH
o0yueHUsI, KOMIbIOTEPAMH, CIelMaJM3UPOBaHHBIM 000pYy/J0BaHHEM: [/ TIPOBEJeHUs JIeKIMA U
MPAKTUUECKUX 3aHATUN TpebyeTcst TUIIOBOe 000py1oBaHMe JIEKIMOHHOW ayAUTOPUU. [171s TOATOTOBKU
CaMOCTOSITE/ILHBIX KOHTPOJIBHBIX PaboT W [y UX TpadUuecKoro Tpe/CTaB/ieHus (ecju 3To
HeoOX0MMO0), a TaKKe [/ pacliMpeHUss KOMMYHUKAI[MOHHBIX BO3MOYKHOCTeH CTy/eHTbl WUMEIOT
BO3MOKHOCTh paboTaTh B KOMITBIOTEPHBIX K/acCaXx C COOTBETCTBYIOIIUM JIUIIEH3MOHHBIM
TporpaMMHBIM obecrieueHreM U BbIXoJoM B VHTepHeT. [TomellleHus1 [jisI CAaMOCTOSITe/TbHOM paboThI
00yuUaroIUXCsl OCHAI[eHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBHIO TIOAK/IIOUEHHS K CeTU
WuTepHeT 1 obecrieyeHbl OCTYIIOM B 3/IeKTPOHHYIO MH(POPMaLMOHHO-00pa30BaTe/ibHy10 Cpejly.

[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanmsmMu PI'OC BO 10 HampaB/eHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bI): AnewikuH Bragumup SkoBiieBud, JOKTOp (GU3MKO-MaTeMaTUUeCKHUX HayK, mpodeccop.
3aBenytomuii kageapoii: BuktopoB Muxaun EBreHbeBuy, KaHAuaat GpyU3MKo-MaTeMaTUUeCKHX HayK.

ITporpamMma ozobpeHa Ha 3ace/jlaHUM MeToANuUeCKoi Komuccuu ot 12.02.2026, mpoTtokos Ne 5.
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