MHUHOBPHAYKH POCCHUHA
denepaibHOE TOCYIaPCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPESHKICHUE
BBICIIIETO TPO(ECCHOHAIEHOTO 00pa30BaHUS
«APKYTCKHUH I'OCYJAPCTBEHHBIYI YHUBEPCHUTET»
OI'bOY BIIO «UT'Y»

Kadenpa o6uieii 1 3xcepuMeHTAIbHON PU3UKHU

g QBPA3OB
7O 2r3084TER, 4y,

< Q9% 0,
Pt e Y PREPHIAIO
S o\
A3UYEC, (haKyyipTeTa

= 2 A ¥
/5;. w3z v 17 HIM. bynaes

S 2023 T.

PaGouyas nporpaMmma QucCHUNINHBI (MOIYJIs1)

Kox muctmmmust 51.0.22

HaumenoBanue nucuuruivabl (Moayiist) @u3nyeckne 0CHOBBI 3JIEKTPOHUKH

PeKOMeHI[yeTCSI JJI1 HAITpaBJICHUA ITOATOTOBKU

11.03.04 - Dj1eKTPOHHKA M HAHODJIEKTPOHUKA

IIpodpuisb - DeKTPOHMKA U HAHOIIEKTPOHUKA

Crenenb (kBanuduKanus) BEITYCKHUKA - OaKaaBp
®dopma 00yueHus - ovyHas

CornacoBano ¢ YMK: PexomennoBano kadeapoii:
¢busnueckoro paxynprera o011e#t ¥ SKCTIepUMEHTATEHON PU3NKH
ITpotokom Ne 38 ot « 18 » anpenst 2023 r. IIpoTokoa Ne 7

or « 31 »_ sguBaps 2023 1.

Ipencenarenn: 1.¢.-M.H., npodeccop 3as. kadeapoii 1.¢.-M.H., podeccop
%&M. bynues 4 J/ A.A. NaBpuitiok

1/

4

Hpkyrex 2023 r.



Conepxanue
CTp.
1. Henu u 3a1a49u TUCITUTLIUHBI (MOTYJIs) 3
2. Mecrto aucturumabl (Moayiist) B cTpykType OITOII. 3
3. TpebGoBanus k pe3yiabTaTaMm OCBOCHUS JUCHUIUIUHBI (MOAYJsA) 3
4. O06beM TUCIUIUIMHBI (MOIYJIA) ¥ BUABI Y4eOHON pabOThI 4
5. CopepkaHue AUCUUILIAHBI (MOMYJIS) 4
5.1 Copeprxanue pa3aesoB U TeM JUCIUTUIMHBI (MOTYJIS)
5.2 Pazniensl IUCUUITIMHBL (MOAYJIS) U MEXIUCHUILUTMHAPHBIE
CBSI3UM C 00ecrieYBaeMbIMU (TIOCTIEAYIOIUMHU ) TUCITUTUTMHAMU
(MOJTyJISIMH )
5.3 Paznensl ¥ TeMbl JUCUUIUIMH (MOJIYJICH) U BUbI 3aHSITHI
6. IlepeyeHr ceMHHApPCKMX, TPAKTHMYECKUX 3aHsATHiA, JadopartopHbx 10
paboT, IIaH CaMOCTOSITENLHOM PadOThI CTYIECHTOB, METOMYECKUE
YKa3aHMS TI0 OpraHU3alMK CAMOCTOSITEITbHOM PabOThI CTY/ICHTOB.
7. IlpumepHass TemMaTMKa KypcOBbIX paboT (mpoektoB) (mpu 15
HaJIMYUN)
8. YueOHo-MeTomuueckoe W HWHGOpPMAlMOHHOE  obecrieueHre 15
JCIATUTMHBI (MOYJIS)
a) OCHOBHasl JTUTEPaTypa;
0) TOTMOTHUTENbHAS JINTEPaTypa;
B) IPOrpaMMHOE 00OECTICUECHHE;
r) 6a3bl JaHHBIX, MTOUCKOBO-CIIPABOYHBIC U HH(DOPMAITMOHHBIE
CUCTEMBI
9. MarepuajabHO-TEXHUYECKOE  OOCCIEYCHHE  TUCHUTUIMHBI 15
(Momymns).
10.0O0pa3oBaTeabHbIe TEXHOJIOTHU 15

11.0Ouenounslie cpeactra. (OC). 15



1. Henu u 3a1a4u JUCHUIJIMHBI (MOZYJIs1)
Meab AMCHUATIUHBI

- Lenpto u3yueHus y4eOHOW MUCHUIUIMHBI «DU3MUECKUE OCHOBBI DJICKTPOHHMKHY SBISIETCS
paccMoTpeHHe (PU3MUECKUX OCHOB M MAaTEMaTHYECKOI'O OMMCAaHUS MPOLECCOB, ONpPEAeISIONUX
NPUHIUI JEHCTBUS TBEPAOTEIBHBIX IPUOOPOB, SBICHUH MEpeHOCca B TBEP/IBIX TeJax.

33[[3‘11/[ AUCHHUIIINHBI

- O3HAaKOMIJICHHUE CTYACHTOB C (bI/ISI/ILIeCKI/IM " mpoueccaMu JiCKallluMHU B OCHOBE COBpeMeHHOfI
TBGpHOTeHBHOﬁ OJICKTPOHUKH,

- O3HaKOMJICHME CTYACHTOB C OCHOBHBIMH IIPpHHIUIIaAMHU pa6OTBI HpOCTeI;'IIHPIX YCTpOﬁCTB
TBGpHOTeHBHOﬁ SJICKTPOHUKH,

2. Mecro aucuuniaunbl B cTpykrype OIIOIL:

JuciumimHa «@PU3MYeCKUe OCHOBBI AJIEKTPOHMKH)» OCHOBBIBAETCS Ha AMCLMILIMHAX
6a3oBoro 1nukia 6yoka «Pusuka» u qucuuIuinHax «TeopeTuueckue OCHOBBI AJIEKTPOTEXHUKUY ,
«OCHOBBI MUKPO- U HAHO3JIEKTPOHUKIW» , O0111ast TpPyAO0EMKOCTh - 2 3a4€THBIX €AMHUIIBI.

JucuumrHa sSBisieTcs: OCHOBOM 171 Kypca «TBepoTenbHas 3JIeKTPOHUKA , YUTAEMOTO B
8 cemectpe.

3. TpeGoBaHus K pe3yJIbTaTaAM OCBOEHHS THCIUIIHHBI (MOAYJIs1):

[Ipouecc wu3ydyeHHs AUCUUIUIMHBI (MOIYyJNsl) HampaBlieH Ha (QOPMHUPOBAHUE CIETYIOIIUX
KOMIIETEHIIMI:

OIIK-1 — CriocoGeH HCToMb30BaTh MOJIOKEHHSI, 3aKOHBI K METO/Ibl €CTECTBEHHBIX HAYK U
MaTEMATHKH JIJIsl PEIICHHSI 3a/1a4 HH)KCHEPHOU JCSITeITbHOCTH;

OIIK-6 — crnocoOHOCTBIO OCYIIECTBISATH MOUCK, XpaHEHHEe, 00pabOTKY U aHAIU3 HHPOPMAITIH U3
pa3IUYHBIX HUCTOYHWKOB W 0a3 MJaHHBIX, MNpeACTaBIATh e B TpedyemMom dopmare ¢
UCIIOJIb30BaHNEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUI;

B pe3ynbrate u3y4eHus: IUCIUILTUHBI CTYICHT JOJDKEH:
B pE3YIbTATC OCBOCHU JUCHUITIINHBI «Dusnueckue OCHOBBI SJICKTPOHUKN
00y4aroIuics TOKEH:

3HaTh:
Wupekc Wnnexc OO6pa3oBaTenbHbINA pe3ynbTaT
KOMIIETEHIINH 00pa30BaTENILHOIO
pe3yJiibrara

OIIK-1 3-1 o01mue cBesieHHst 0 PU3MYECKUX OCHOBAX U
MaTeMaTUYECKOM OMMCAHUH MPOLIECCOB, OMPEACIISIFOIINX
TIPUHIIMI JEHCTBUS TBEPAOTEIbHBIX PHUOOPOB, SIBICHUIA
MEPEHOCA B TBEPABIX TEJIAX

OIIK-1 3-2 MIPUHIIUIIBI UCITOJIb30BaHUs MAaTEPUATIOB C PA3JIMYHON
3JIEKTPONPOBOTHOCTHIO ISl TOCTPOCHUS AJIEKTPUUECKUX
LIEeTIEN.

OIIK-1 3-3 METO/Ibl MOACNTUPOBAHNUS U IPOEKTUPOBAHUS MaTEPUAJIOB U
YCTPOMCTB TBEPAOTEIBHOM JIEKTPOHUKHU

Ymems:

MNupexe Wnnexc O06pazoBartesbHBIA pe3ysIbTaT
KOMIIETEHIHH 00pa3zoBaTeILHOTO
pe3yJibTara

OIIK-1 V-1 o0OecrieunBaTh TEXHOJOTUYECKYID W  KOHCTPYKTHBHYIO
peanu3anrio TBEPAOTEIbHBIX MAaTEPHUATIOB ISl YCTPOMCTB
TBEPIOTEIBHON JJIEKTPOHUKUY;




OIIK-1 V-2 IIPUMEHSTh COBPEMEHHBIE CPEJICTBA BBINOJIHEHUS U
pelaKTUPOBAHMS n300paKeHUH u HOJrOTOBKH
KOHCTPYKTOPCKO — TEXHOJIOTMYECKON JTOKYMEHTAIIUN

Bnaoemp:

Wupexe WNupexe O0pazoBaresbHbIA pe3ysbTaT
KOMIIETEH MK 00pa30BaTEIFHOTO
pe3ynbTara

OIIK-1 B-1 3HaHUSIMH O COBPEMEHHOI MaTepHUatoBeauECcKoii Oase
TBEPJOTEJIBbHOM NEKTPOHUKHU

OIIK-1 B-2 METOJJaMU  OLIEHKM  IPUTOAHOCTH  TBEPIOTEJBHBIX

Mar€pruajoB A HCIIOJIB30BaHHMA HMX IIpU PCIICHHUHN
TCXHHUYCCKUX MW TCXHOJOrHYCCKHUX 3aaad COBpeMeHHOfI
IIPOMBIIIJIICHHOCTH,

4. O0beM TUCHHUILVIMHBI (MOYJISAA) M BUAbI y4eOHOH padoThl (pa3aeisiercsi mo popmam
00yueHust)

Bun yueOHoii padoThl Bcero CemecTpbl
4acoB /
3AYECTHbBIX 6
eUHMIL
AyIUTOpHDBIE 3aHATHSI (BCETr0) 66/1,83 66/1,83
B ToMm gucie:
Jlexuuu 14/0,39 14/0,39
[Mpaktuueckue 3austus (I13) 14/0,39 14/0,39
KCP 2/0,05 36/1,0
CamocrosiTesibHasi pa6oTa (Bcero) 42/1,67 42/1.67

B ToM umucie:

KypcoBoii npoekt (pabota)

Pacuetno-rpaduueckue paboTsl

Pedepar (mpu Hanuuun)

pyaue 6uovl camocmosmenvroul pabomsi

I[OKJ'IaI[BI, IoATOTOBKA K 3K3aME€HaM U 3a4€TaM

Bun npomexxyTouHO#M aTTecTanuu (3a4eT, SK3aMeH) HK3aMeH JK3aMeH
OO01mas Tpy10eMKOCTh 94achl 108 108
3QUETHBIC CAUHUIIBI | 3 3

5. Conep:kanne TUCHUNIHHBI (MOIYJIA)

5.1. Conep:xanue pa3iei0B U TeM THCHHUILIMHBI (MOAYJIsA).

T1. 30HHasi CTPYKTYypa MOJIYNPOBOJHUKOB U AUIJIEKTPUKOB.

BanentHas 30Ha, 30Ha NPOBOAMMOCTH, 3alpelIeHHAas 30HA. OHEPreTHUUYECKUE YpPOBHH,
pPacIoJIOKEHHBIE B 3alpelIeHHON 30HE. /[OHOpHBIE M aKLENTOpHbIE YPOBHHU. BBIpOKIECHHBIN
HOJYNPOBOIHUK. [ €HepallmOHHO—PEeKOMOMHALMOHHBIE ILEHTPbl. F-1leHTpbl, F2- 1EeHTpBI.
JloBymikwm.




T2. Pacnpenenenune HocuTe el 3apsia B OJYNPOBOIHUKAX.

KoHuenTpanuss HocuTened 3apsga B IpeAelaX pa3pellieHHOM OSHEPreTUYEeCKOHM 30HBI.
PaBHOBecHasi KOHIEHTpalus HOCHTEICH 3apsga B COOCTBEHHOM IOJYNPOBOJHUKE. SHEPIUs
®epMu. BepoATHOCTH 3allOJIHEHUS HHEPreTUYECKOro ypoBHA JbIpkod. CraTHcTHYECKas
bynkuus Depmu-Aupaka. Xumudeckuid mnoTeHIHan. HEBBIPOXKAESHHBIH MOIYMPOBOTHUK.
Cratuctuka Makcsemia—bonbuMana. KoHLEHTpanys 3J€KTPOHOB B 30HE IMPOBOJUMOCTHU
HEBBIPOXKJIEHHOTO MOJYMPOBOAHUKA. O(P(GEKTUBHAS IUIOTHOCTh JIIEKTPOHHBIX COCTOSHHM.
VpoBenb depMu B COOCTBEHHOM HEBBIPOXKJIEHHOM MOJYHNPOBOJHUKE. 3aKOH JEHCTBYIOIIMX
Macc JU1s MOIYIPOBOJHHUKOB.

T3. PaBHOBecHasi U HepaBHOBeCHAs KOHLEHTPALMs HOCHTeJeH 3apsiia B INPHMECHOM
NOJIYIIPOBOIHHUKE

Kputnueckass temneparypa nosynpoBoaHuka. HepaBHoBecHble HocuTenu 3apsga IlonoxkeHue
ypoBHs Depmu B nonynpoBonHuUKax N u P—rtuna. KeasmypoBuu Pepmu. Mepa OTKIOHEHUs
HEPaBHOBECHBIX KOHIICHTPALIMM HOCUTENEH 3apsia OT PABHOBECHBIX KOHIICHTPALIMMN.

T4. IIpouecchl nepeHoca HOcUTe el 3apsiia B OJTYNIPOBOJHUKAX.

Hpetip wocurteneit 3apsga. IlomBwxkuocth. IlpaBunmo Matuccena. OddexTuBHas macca
HOocUTeNel 3apsaa. 3aBUCHMOCTb IOJBMYKHOCTH OT TeMmmeparypbl. IloseBblie 3aBHCHUMOCTH
HNOJBM)KHOCTH HOCHUTENEH 3apsija. YjaenbHas 3JeKTpudeckas MnpoBoauMocTs. duddysus
Hocuteneil 3apsina. CooTHouleHus ODWHINTEHHA. YpaBHEHUE HENpPEpbIBHOCTH. Bpems ku3Hu
JJIEKTPOHOB U JABIPOK. OIHOMEpPHBIE YpaBHEHHs HENPEPBIBHOCTH [UISl IEKTPOHOB U JIBIPOK.
VYpauenuss muddysun. Cranumonapusie ypaBHeHus auddysun. Auddy3nonHas mamuHa
JJIEKTPOHOB. YpaBHeHue 3apsga. llpomecc HakomneHuss Hocurtened 3apspa.  Bpews
paccacblBaHUsI HEPAaBHOBECHOTO 3apsija.

TS. IloBepXHOCTHBIE SIBJICHHS B I10JYNIPOBOJHUKAX.

O¢ddexkr mnoma. OOmacTu HPOCTpAaHCTBEHHOro 3apsaa. M3ru® HSHepreTMvyecKkux 30H.
OnektpocraTuueckuil moreHuuan. IloepxHocTHbIN noTeHan. [loBepXHOCTHAs KOHIIEHTpAIUs
HocuTeneil 3apsna. CocTosHUS MOBEPXHOCTH NoiynpoBogHHKa. OOoramenue. OOGenHeHHE.
Cnabast wHBepcCHS. Cunbnast wunBepcusi. MHBepcroHHbI KaHan. JleGaeBckasi JyiMHA
dKpaHUpoBaHUs. [I0BEpXHOCTHBIE COCTOSHUA B MOIYNPOBOAHUKAX. [I0BEpXHOCTHBIE COCTOSHUSA
Tamma wu mnoBepxHocTHbie cocTtosgHus [lokmu. Jludnexktpuueckas penakcauus. Bpems
JUDJIEKTPUYECKOMN pelaKkcalyi.

T6. DiekTpu4ecKue nmepexoabl.

OnpeneneHue 3JIEKTPUUECKOrO Tepexoja OJEKTPUYECKUN Mepexoa MExXIy 00JacTsIMu
MIOJIYTIPOBOJHUKA C DJIEKTPONPOBOJHOCTBIO P- M N-TUIOB. DJIEKTPUUECKUE IEPEXOABI MEKIY
00JacTsIMM  TIONYNPOBOJHUKA C Pa3IMYHOM KOHIIGHTpallMed MpuMeced OJHOTOo THIA.
I'ereponiepexon. Ilepexon  Mmertamn-nmonynpoBoAHMK.  CTpyKTypa — METalI-IAUAJIEKTPHK-
nonynpoBogHuk (MIII — cTpykTypa). DaeKTpoHHO-IbIpouHble mepexoasl. HeomHopoaHbie
noaynpoBoHUKH. CriaBHOH p-nN-niepexon. Auddy3noHHslil p-N-nepexos. INUTakCHaIbHbIN p-
n-nepexon. IlnaBHble M pe3kue p-N-nepexonpl. CHUMMETpUYHBIE M HECUMMETPHUYHBIE pP-N-
nepexobl. Omurrep. baza.

T7. DJ1IeKTPOHHO-ABIPOYHBIH Nepexo/l B PABHOBECHOM COCTOSIHUH.

Hudbdy3nonnoe anexrpuueckoe mosie. KoHTakTHas pa3HOCTh TMOTEHIMANOB. Pacmpenenenue
HAIpsDKEHHOCTH M NOTEHIMANA AJIEKTPUYECKOro mnoust. TousuHa 3JI€KTPOHHO-ABIPOYHOIO
nepexosia. 30HHAs auarpamma 3JIEKTPOHHO-ABIPOYHOIO Iepexoia. BricoTa MOTEHIMAIbHOTO
Oapbepa B COCTOSIHUM TEPMOJIMHAMUYECKOTO PAaBHOBECHS. DJIEKTPOHHO-BIPOYHBIN Nepexo npu



6

CMEILIEHUH B MPAMOM HampaBieHuu. MHxekius Hocutenen 3apsaa. [Ipsmoit Tok. DieKTpoHHO-
JIBIPOYHBIN MEePeXo/] MPH CMEIIEHUH B 00paTHOM HampaBICHUU. DKCTPAKIUs HOCUTENIEH 3apsa..
OO6partnslii Tok. Tepmudeckast reHepalusi HOCUTeNeH 3apsaa npu oOpaTHOM CMEIICHUH. 30HHbBIE
CMEIEHUM B NpSIMOM U OOpaTHOM

SHCPICTUUCCKHUEC OHarpaMmbl

HaIIpaBJICHUAX

p-n-nepexona Ipu

5.2 Pa3nesibl JUCHUIIMHBI M MEKIUCIUILIMHAPHBIE CBA3HU ¢ 00ecreYnBaeMbIMHU
(moCneayOIMMMH) TUCIUILUIMHAMHA

Ne | HaumenoBanue obecre- | Ne No pa3ienoB v TeM JaHHOU IUCIUTUTMHBI, HEOOXOIUMBIX
/11 | YMBaeMbIX (TIOCIEAYIO- | JUISl H3YUYCHHs 00eCTIeYMBaeMbIX (ITOCIIENYIONINX ) TUCIUILIAH
1IUX) TUCHUTUIUH (BIUCBIBAIOTCS Pa3pabOTIUKOM)
1. | TBepmorenbHas P1 P2 P3 P4 P5 P6 P7
3JIEKTPOHHKA
2. | IIpou3BoacTBeHHAS P1 P2 P3 P4 P5 P6 P7
MpaKTUKa
3 | l'ocynapcTBenHas P1 P2 P3 P4 P5 P6 P7
WUTOTOBAs aTTecTalus
5.3. Pa3enbl 1 TeMbl AUCHUILIMH (MOAYJ1ei) M BUAbI 3aHATHI
Ne | HaumeHoBaHue HanmenoBanue Bunpl 3angTuii B yacax
/11 pasieia TEMBT Jleku. Hpaxr. Cemun Jlab. CPC | Bcero
3aH. 3aH.
1. JoHHAA BanenTHas 30Ha, 30Ha
MNpoOBOAUMOCTH,
CTPYKTypa 3alpelIcHHas 30Ha.
HOJ]prOBO}I' 3HepF6TI/I‘IeCKI/I€
HUKOB U YpOBHH,
AUIJICKTPHU- pacroJio>)KeHHbIC B
KOB. 3alpelieHHON  30He.
HonopHbie u 2 2 6 10
AKICTITOPHBIC YPOBHU.
Bripoxnennbiii
MOJYIIPOBOAHUK.
I'enepanonHo -
peKOM6I/IHaL[I/IOHHBI€
LIEHTPHI. F-meHTpHI,
F2 - [EHTPHL.
JloByniku.
2. | Pacnpenese- Konnenrparms
HHe HOcuTeJell 3apsjia B
. npenenax
HOCHTeJIel paspemeHHoi
3apsiia B SHEPreTHYECKOi
IOoJIynpoBoOa- 30HBL.  PaBHOBecHas
HUKaX. KOHIIEHTpaIXs
HOCHUTEJIEH 3apsgjia B
COOCTBEHHOM 2 2 6 10
MOJYIIPOBOAHUKE.
SHEprus Depmu.
BepositHOCTB
3aI10JIHCHUS
OHEPTCTUYECKOIO
YPOBHS JbIPKOM.
CratucTudeckas
(dhyHKIHSA Depmu-




Jupaka. Xumudeckuit
MOTEeHLIKA.
HeBbIpox1eHHBII
MOJIYyIIPOBOJTHUK.
CraTucruka
Makcgeiia -
Bonbnmana.
KonuenTpauus
JJIEKTPOHOB B  30HE
IIPOBOANMOCTH
HEBBIPOXKJIEHHOTO
MOJIyIPOBOIHUKA.
O¢ddexruBHas
IJIOTHOCTD
ANEKTPOHHBIX
COCTOSIHUH. YPOBEHb
Depmu B
COOCTBEHHOM
HEBBIPOXKIEHHOM
MOJIYIPOBOJIHUKE.
3aKoH JEHCTBYIOIIMX
Mmacc TUTSE
MOJIYIIPOBOJTHUKOB.

PaBHoBecHasi
U HepaBHOBEC-
Hasl
KOHLEHTpa-
nus
HOCHUTeJ el
3apsijia B
NMPUMECHOM
MOJIyIIPOBO/I-
HHUKE

Kputnueckas
TeMIeparypa
MOJIYIIPOBOTHHKA.
HepaBHoBecHbie
HOCHUTEIIH 3apsa
Ilonoxenne  ypoBHsS
Depmu B
MOJYIPOBOJHHUKAX N U
p - THUIIA.
KBazuypoBau ®epmu.
Mepa OTKIIOHEHUSI
HEpaBHOBECHBIX
KOHLEHTpauun
HOCUTeNeN 3apsana ot
PaBHOBECHBIX
KOHLEHTpaLuH.

10

IIpoueccnl
nepeHoca
HOCHTeJel
3apsiia B
MOJIyIIPOBO/I-
HHKAaX

Hpeiid HOCHUTENEH
3apsna.
IToaBUKHOCTB.
[IpaBmwio Matuccena.
O¢ddextuBHas wmacca
HOCHTEJICH 3apsana.
3aBUCUMOCTh
MOABHKHOCTH oT
TeMIepaTyphbl.
Ilonesbie
3aBHCUMOCTH
MOABHKHOCTH
HOcuTeNei 3apsja.
VY nenbHas
JNeKTpUYecKas
MPOBOJUMOCTb.
Juddysus HocuTenen
3apsza.
CooTHomIeHus
OHHIITEeHA.
YpaBHeHue
HETIPEepHIBHOCTH.
Bpewms JKU3HU

10




JJIEKTPOHOB U JBIPOK.
OnHoMepHbIe
ypaBHEHHS
HENPephIBHOCTH IS
3JIEKTPOHOB U JIBIPOK.
YpaBHeHU

T py3un.
CranroHapHBIe
ypaBHEHHSA

T py3un.

Juddy3nonnas
JUIMHAa  DJICKTPOHOB.

YpaBHeHue 3apsna.
[Iponecc HakomneHus
HOCcHUTeJIeH 3apsna.
Bpems paccaceiBaHus
HEPABHOBECHOTO
3apsja..

IHoBepxHoct-
HbI¢ SIBJICHHUSA
B
NOJIYIIPOBOJI-
HHUKAaX.

O¢ddexr TIOTISL.
Ob6actn
MIPOCTPAHCTBEHHOTO
3apsa. Usru6
OHEPTeTHYECKUX 30H.
DNEeKTPOCTATUUECKHIA
MOTEHIIKA.
IToBepXHOCTHBIN
MOTEHILIKAJ.
IloBepxHOCTHAs
KOHIICHTPAIU
HOCHTENCH 3apsza.
CocrosHust
TTOBEPXHOCTH
TIOJTYTIPOBOTHHKA.
Oo6orameHue.
O6enuenue. Crabas
nnBepcusi.  CunbHas
WHBEPCHSL.
VHBEepCUOHHBIH
KaHal. JlebGaeBckas
JUTHHA
SKpPaHUPOBAHUSL.
[ToBepxHOCTHBIE
COCTOSTHUS B
MOy TIPOBOTHUKAX.
[ToBepxHOCTHBIE
coctosiHuss Tamma u
MMOBEPXHOCTHBIE
cocrosiuss  Lloxnu.
Jusnexkrpudeckas
penakcauus.  Bpewms
IH3IIEKTpHIECKON
pellaKCcaIvH.

10

daekTpuyec-
KHe nepexoabl

Ornpenenenue
AIIEKTPUIECKOTO
nepexona
DneKTpuIecKuit
epexo MEXTY
obnacTsiMu
MOJYIIPOBOJTHAKA  C
31EeKTPOIPOBOJHOCTD
10 p- U N-TUIOB.
OnexTpuydeckue

10




HEepexoabl MEXIY
o0nacTsIMu
MOJYIPOBOJHUKA  C
pa3IuyHON
KOHLEHTpaLuuen
npuMecen OJTHOTO
tuna. ['ereponepexon.
[lepexon MeTal-
MOTYTIPOBOJHUK.
CtpykTypa  MeTauI-
JIVDJIEKTPUK-
MOJTYTIPOBOJHUK
(MAIT — crpykrypa).
DIEeKTPOHHO-
JIBIPOYHBIE TIEPEXO/IBL.
Heonnoponnsie
MOTYTIPOBOJHUKH.
CriaBHO# p-n-
HEepexo.
Juddy3nonnsnii p-n-
Mepexo.

OnuTaKCHaIbHBIN p-N-
nepexon. IlnaBHbie u
pe3Kkue p-N-nepexoabl.
CuMMeTpHUUHbIE u
HECUMMETpPUYHBIE -
N-TIepeXO/Ibl.
Omurrep. baza.

DJIeKTPOHHO-
ABIPOYHBIN
nepexosj B
PAaBHOBECHOM
COCTOSIHMH

Jduddyznonnoe
JNEKTPHIECKOE TI0JIC.

KonTtakTHas pa3HOCTH
IMOTEHIMAJIOB.
Pacnpenenenue
HaNpSKEeHHOCTH "
MOTEHIMala
ANEKTPUIECKOTO TOJIS.
Tonmuna
ANEKTPOHHO-
JIIPOYHOTO TIepexoa.
30HHas quarpaMmma
3JEKTPOHHO-
JIBIPOYHOTO TIEPEeX0/a.
BricoTa
IMOTEHIMAJIBEHOTO
Oaprepa B COCTOSHHU
TEPMOJIMHAMHYECKOTO
paBHOBeECHS.
DNEeKTPOHHO-
JIBIPOYHBIN  Tepexon
npu  CMEIICHHH B
PSIMOM
HaIpaBJICHUM.
Hmxekius HocHuTelei
3apspa. Ilpsmoil Tok.
ONEeKTPOHHO-
JIBIPOYHBI  mepexon
Ipyu  CMEUIEHHMH B
obpaTHOM
HaIpaBJICHUU.
DKCTpaKIus
HOCHUTEJeH 3apsa.
OO6patHBbIi TOK.

12




Tepmuueckas
TeHepanus HOCHUTeNel
3apsia npu oOpaTHOM
CMEILEHUH.  30HHbBIE
SHEPreTUIECKHE
JarpaMMBbI p-n-
nepexoza npu
CMEIICHNH B MPSMOM
u obOpaTHOM
HaNpaBICHUSIX

6. IlepeyeHb ceMMHAPCKHUX, MPAKTHYECKHUX 3aAHATHIA 1 J1a0OPATOPHBIX padoT

/11

No paznena u Tembl
TUCTIATITAHBI

HaumenoBanue
CEMHHAPOB,
MPaKTUYECKUX U
71a00PaTOPHBIX padbOT

Tpynoemko
CTh
(gacwr)

O11eHOYHEIE
cpencTBa

DopMupyeMBbI
e
KOMITETCHIIUU

2

3

4

5

6

3oHHasA CTPYKTYpa
NOJIYyIIPOBOAHMKOB
U IM3JIEKTPUKOB.

II31. BanenrHas 30Ha,
30Ha  MPOBOJUMOCTH,
3arpernieHAas 30Ha.
DHepreTudeckue
YPOBHH,
PacroIOKEHHBIE B
3aMpeLICHHON 30HE.
JloHopHbIE u
AKICTITOPHBIC  YPOBHH.
BripoxaeHHbIH
MTOTYTIPOBOTHUK.

[13-2 - I'eHepammoHHO —
PpeKOMOMHAIIMOHHBIC
OeHTpHL. F-eHTpHI, F2 -
LEHTPHL. JloBymkH..
JItomuHucHeHma. Bunsr
JIFOMUHHCIICHITHH.
IIpoueccel
peKoMOnHaIUN
HOCHUTeJeH 3apsija

ITnceMeHHBIN
TEeKYILUH
KOHTPOJIb

OIIK-1

Pacnpenenenue
HOCHUTeIel 3apsaa
B IOJIYIIPOBOJ-
HHMKAaX.

113.3 Konnentparus
HOCHUTEIEeH 3apsza B
npejesiax pas3peleHHoN
SHEPreTUYeCKOM  30HBIL.
PaBHOBecHas
KOHLEHTpalus
HOCUTENEH 3apsiaga B
COOCTBEHHOM
MOJIYIPOBOJIHUKE.
DHEPrust Depmu.
BepositHOCTD
3aM0JIHEHUSA
SHEPTreTHYECKOTO
YPOBHS IBIPKOM.

I13-4  Cratucthueckas
¢byHKIUSA Depmu-
Hupaka. Xumudeckuit
MOTEHITHAIT.
HesbipoxneHnHblit
TIOJIYIIPOBOTHUK.
Cratuctka Makcsemia
— bonpimana.

IIucrMeHHbBIH
TEeKYyLIUH
KOHTPOJIb

OIlK-1
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113-5 Konuentpauus
JJIEKTPOHOB B 30HE
MIPOBOAUMOCTH
HEBBIPOKICHHOTO
TIOJTYIPOBOTHHKA.

O dexruBHASL
IUIOTHOCTb
SJIEKTPOHHBIX
COCTOSIHUM. YpoBeHb
®epMi B COOCTBEHHOM
HEBBIPOKICHHOM
MOJIYNPOBOTHHUKE. 3aKOH
JCUCTBYIOIIMX Macc s
IOJTYIPOBOTHUKOB.

PaBHoBecHas "
HepaBHOBeCHAasI
KOHIEHTpanus
HOCHTeJIell 3apsjaa
B NMPUMECHOM
MOJIyIIPOBOAHUKE

I13.6.
Kpuruueckas
TeMIepaTypa
MIOJTYTIPOBOTHUKA.
HepaBHoBecHbie
HOCHTEINN 3apsiia

I13-7 Ionoxenue
ypoBHs Pepmu B
MOJTyIIPOBOHUKAX N U P
— tuna. KsasuypoBHH
®epmu. Mepa
OTKJIOHCHHS
HEPaBHOBECHBIX
KOHILIEHTpalui
HOCHTENEH 3apsaa oT
PaBHOBECHBIX
KOHLEHTpaLuu.

IIuceMenHbIi
TEeKYILUH
KOHTPOJIb

OIIK-1

IMpoueccsl
nepeHoca
HOcHUTeJIell 3apsaa
B NOJIYIIPOBO/-
HUKAX

13 8. Hpeiic
HOCHTENEH 3apsaa.
IoasmxuocTs. [IpaBuio
Martuccena.

D¢ dexTuBHAS Macca
HOCHUTeNeH 3apsa.
3aBHCHMOCTh
HOJBI)KHOCTH OT
temueparypsl. [lonessie
3aBHCUMOCTH
MOJIBUKHOCTH
HOCHUTENEH 3apsa.

113-9 VY nenvHas
JJIEKTpUYECKast
TIPOBOANMOCTb.
Huddysus HOCUTETCH
3apsiga. CooTHOIIEHHS
OliHIITeHa. YpaBHEHUE
HenpepbIBHOCTH. Bpems
JKU3HU IEKTPOHOB U
JbIpok. OTHOMEpHBIE
YpaBHEHHS
HETPEPBIBHOCTH IS
9JIEKTPOHOB U JIBIPOK.
Ypasraenus nuddysun.
CrammonapHbIe
ypaBHeHHS auddy3nn.
Huddysnonnas ammHa
JJIEKTPOHOB. YpaBHEHUE

IIucrMeHHbBIH
TEeKYyIIUH
KOHTPOJIb

OIlK-1
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3apsana. [Ipouecc
HaKOIUICHHSI HOCHUTENIeH
3apsana. Bpems
paccacbIBaHUs
HEpaBHOBECHOT'O 3apsijia

IToBepxHOCTHBIEC
SIBJICHUSA B
MOJIyIIPOBOJHUKAX.

[13-109¢dext moms.
Obmnactn
MIPOCTPAHCTBEHHOTO
3apsga. M3rub
SHEPreTUIECKUX 30H.
DIeKTpOCTaTHIECKIH
MTOTEHITHAIL.
IloBepxHOCTHBIN
MIOTEHINAIL.
IToBepxHOCTHAsA
KOHIICHTPALIUS
HOCHUTENEH 3apsja.
CocrostHus
TTOBEPXHOCTH
MTOITYTIPOBOTHHUKA.
Oo6orareHue.
O6enuenne. Cnabas
naBepcus. CrnbHas
HHBEPCHUSL.
MHBEepCHOHHBIN KaHAIL
JleOaeBcKas IuHA
SKpPaHUPOBAHUA.

[13-11. TToBepxHOCTHEBIE
COCTOSIHUS B
TIOJTYTIPOBOJHHUKAX.
IToBepxHOCTHBIC
cocrostHus Tamma u
TIOBEPXHOCTHBIC
cocrosiHus loxiu.
Judnextpuueckas
penaxcanust. Bpems
JIMBIIEKTPHYECKON
penaKcaIyy.

IIucrMenHbIi
TEeKYILUH
KOHTPOJIb

OIIK-1

JJIeKTpUYeCKHe
nepexoabl

I13.-12

Onpenenenue
3JEKTPHUYECKOTO
nepexonaa
DNEeKTPUUECKHA MEPEX0]T
MEeX1y 001acTIMu
MOJIYIPOBOJIHUKA C
ANIEKTPOIPOBOTHOCTHIO
p- ¥ N-THUIIOB.
DNeKTpUIecKue
MePEX0IbI MEXKITY
obxacTsMu
MOJIYIPOBOJIHUKA C
pazIU4HON
KOHILIEHTpaluen
IIpUMeCel OTHOTO THIIA.
I'ereponepexo.
Ilepexon metain-
MOJTYTIPOBOTHHUK.
CtpyKTypa MeTai-
JIMDIIEKTPUK -
nonympoBoHuK (MIIT —
CTpYKTypa

ITnceMeHHBIH
TEeKYIIUN
KOHTPOITh

OIlK-1
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[13-13. DNeKTpOHHO-
JBIPOYHBIC TIEPEXOMBI.
Heonnoponnsie
MOTYIPOBOJHHUKH.
CrutaBHOM p-N-Tiepexo.
Juddy3nonnslit p-n-
Tepexos.
OnurakcuanbHbIH p-N-
nepexon. [1naBHble u
pe3KHe p-N-TIIepexoIbl.
CuMMeTpHYHBIE 1
HECHMMETpPUYHBIE P-N-
TIePEeXOabl. DMUTTED.
basa.

JIEKTPOHHO-
ABIPOYHBIN
nepexoj B
PaBHOBECHOM
COCTOSTHMH

[13-14. duddysznonnoe
JNEKTPUYECKOE TIOJE.
KonTakTHas pasHOCTh
MTOTEHINAJIOB.
Pacnpenencuue
Haps>KEHHOCTU U
MOTEHIMaja
3MEKTPUUYECKOTO OIS,
TonmuHa 31€eKTPOHHO-
JBIPOYHOTO MEPEXOA.
30HHas guarpamma
AEKTPOHHO-ABIPOYHOIO
nepexozaa. Breicora
MOTEHINAIbHOT O
Gapbepa B COCTOSTHAN
TCPMOANHAMUYICCKOTO
paBHOBECHSL.

I13-15. DNEeKTPOHHO-
JBIPOYHBIN MEPEXOA IIPU
CMELICHUH B MPSIMOM
HaIpaBJICHUU.
Wmxeknus  HOocuTenen
3apana. [lpsmoil  Tok.
DNEKTPOHHO-ABIPOYHBIH
nepexos MpU CMELECHUN
B obpaTHOM
HalpaBJICHUH.
OKCTpakius HOCUTEJEH
3apsaa..

OO0paTHBIf TOK.
Tepmuueckas reaepanus
HOCHUTENEH 3apsaa npu
0OpaTHOM CMEIIEHHH.
HHBIE JHEPreTUIECKHE
JuarpaMmsl p-Nn-
nepexoaa npu
CMELIEHHUHU B NIPSIMOM U
obpaTHOM
HaTpaBJICHUSX.

ITnceMeHHBIN
TEeKyIIUH
KOHTPOJITb

OIIK-1

6.1. Ili1an camocTOATEILHOMH PadOTHI CTY/ICHTOB

No

HEA.

Tema

Bun
CaMOCTOSITEIILHOU
paboThI

3aganue

Pexomennyemas
auTeparypa

Konny
€CTBO
4acoB
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1 Tl
3 T2
6 T3
8 T4.
10 TS.
12 T6
14 T7

Pa6ora ¢
y4eOHUKOM,
CIIPAaBOYHOM
JIUTEPaTypou,
MEPBOUCTOUYHUKAMH,
KOHCIIEKTOM

[ToBTOpEHME N
yIIIyOJICHHOE U3Y4YeHUE
yueOHOro Marepuasa
neknmu, I13 ¢
UCIIOJIb30BaHUEM
KOHCIIEKTa JICKIHH,
nutepatypsl, MuTepHeT
- pecypcosB

Uctounuknu 1 -2 u3
OCHOBHOH 1 1-4 u3
JOMOJHUTEIBHOMN
JUTEPATYPHI;
CamMoCTOSTEIIbHBIN
TOUCK JIUTEPATyphl HA
00pazoBaTebHBIX
pecypcax, J0CTyIHbIE
10 JIOTHHY W TIapoJIto,
MPEAO0CTABIIIEMbIM
Hayunoii 6ubnurorekoii
ury

BOl'lpOCbl JUIS1 CAMOCTOATEIbHOM paﬁDTI)I.

OCMBICJIMBACT ITOJYUCHHYIO I/IH(i)OpMaIII/IIO, pPeacT TCOPCTUICCKUEC U ITPAKTUICCKUC 3adaYu. B

CaMmocTosTenbHast paboTa CTYICHTOB — UHIUBUyalbHas yueOHas AesITeIbHOCTD,
ocymecTBisieMas 0€3 HeTOCPEACTBEHHOTO PYKOBOICTBA IIpEnoiaBaTess (HayqYHOTO
PYKOBOAMTENS (KOHCYJIBTAHTA)), B X0JI€ KOTOPOH CTYACHT aKTUBHO BOCIIPUHUMAET,

MpoLecCce MPOBEICHUS CaMOCTOSATENIbHOM paboThl popmupyrotes komnerenuun OIMK-1,011K-6.

Ha CaMOCTOATCIIbBHYIO pa60Ty BBIHOCATCS CJIICAYIOMIUEC BOIIPOCHI IO TCMaM JUCHUIIIINHBI:

T1. 30HHasi CTPYKTYypa MOJYNIPOBOJHUKOB M INIJIEKTPUKOB

['eHepamoHHO — peKOMOMHAIMOHHBIE HEHTPHI. F-ieHTpHhI, F2 - nenTpel. JloBymku (6 4).

T2. Pacnpeaesienue HOCUTeJel 3aps/ia B MOJYNIPOBOIHUKAX.

OddexTuBHAS TIOTHOCTh DIEKTPOHHBIX cOCTOSHUUN. (4 4) YpoBeHp depMu B COOCTBEHHOM
HEBBIPOXKJICHHOM TOJYIIPOBOIHUKE (24).

T3. PaBHOBecHasi U HepaBHOBeCHAsl KOHLEHTPALMSA HOCHTeJeH 3apsiia B INPUMECHOM
NOJIyIIPOBOJHHUKE

[Tonoxxenue yposust depmu B noaynpoBoaHuKax N u p — tuna. Keasuyposuu ®epmu (44) .
DNEeKTPOCTaTUYECKU MOTeHIHam (24).

T4. IIponecchl nepeHoca HOCHTEICH 3apsiia B MOJYNPOBOIHUKAX

OnHoMepHbIE YpaBHEHHS HETIPEPHIBHOCTHU ISl 3JIEKTPOHOB U ABIPOK. Y paBHeHUs tuddy3un.

CranuoHapHble pelieHus ypaBHeHui (6 4.)

TS. IloBepXHOCTHEIE IBJICHUSA B IOJYNIPOBOIHUKAX
['eTeponepexon u AByMepHBIH 2JIeKTPOHHBIHN Ta3. (3 gac.). Jlusnexkrpuyeckas penakcanus. Bpems

JURJIEKTpUYECKON penakcanuu (3 gac)

T.6 . DnekTpUYecKue nepexoabl

DNEeKTPOHHO-/IBIPOYHBIe Nepexoabl. [InaBHbIie U pe3kue p-N-nepexosl. CHMMETpUYHBIE U
HECUMMETPUYHbIE P-N- epexo/isl. OMHUTTEp. 3anoMuHatomue ycrpoiicrsa (3u). IIpopaborka

JIEKIIMOHHOT'O MaTepuaia U MaTepuasa NpakTUYecKuXx 3aHsaTui (3u).

T7. DN1eKTPOHHO-ILIPOYHBI MepPexo] B PABHOBECHOM COCTOSIHHH
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DIIEKTPOHHO-IBIPOYHBIN MEPEX0/1 IPU CMEIICHUH B IPsIMOM HarpaBiieHuH. (34). OOpaTHBII TOK.
(3u.)

KoHTposib caMocTOSTENBHOM pabOTHl TPOBOIUTCS HA IPAKTHUYECKUX 3aHATHIX U Ha KCP
no okonuanuu T.8 u T.15.

7. llpuMepHasi TeMATHKA KYPCOBBIX padoT (MIPOeKTOB) (IIPH HAJIUYUM)
IUTAHOM HE NMPEAYCMOTPEHO

8. YueOHO-MeTOAMYeCKOe U MH(OPMAITMOHHOE O0ecTeyeHne TUCHUILUIUHBI (MOXYJIs):

a) OCHOBHAs JINTEpaTypa

1. Crapocenbckuii, B.. ®u3uka mosynpoBOIHUKOBBIX TPHOOPOB MUKPOJICKTPOHUKHU
[DnekTpoHHBIH pecypc] : yued. mocobue st cTya. By30B. - OBK. - M. : FOpaiir : U] FOpaiir,
2011. - Pexxum pocryna: U3 "bubaumorex". - Heorpanuu. nocrym. - ISBN 978-5-9916-0808-4. -
ISBN 978-5-9692-0962-6 (351eKTpOHHBIN PeCcypc)

2. BappiOuH, A. A. DIEKTpOHHKA U MUKPOAIEKTPOHUKA. DU3NKO-TEXHOJIOTUUECKHE OCHOBBI
[Tekcrt] : [yueb. mocobue]. - Mocka: DUSMATIIUT, 2008. - 426 c.- Pexxum noctymna: 396C
"Pykont". - Heorpanuu. noctym. - ISBN 978-5-9221-0679-5 (a3nexkTpoHHbIi pecypc,
http://rucont.ru/efd/152088)

0) TONOJIHUTEIBbHAS JTUTEPATYPA

1. KoBanenko A. A. OCHOBbI MUKPORJIEKTPOHUKH. Y4eOHoe nocodue. I'pud YMO MO PO mns
CTYIEHTOB BhIcIIHX y4eb. 3aBenenuid. M.: Academia. 2006. 239¢ (1 3k3.)

2. Epumos N.E., Ko3sips 1.51. OcHOBBI MUKPODJIEKTPOHUKH. YUeOHUK Ui By30B. M.: JlaHb
2008. 384 c. (1 3k3.)

3. KpaBuenko, Anekcannp Oununmnosuy. Ousndeckre 0CHOBBI PYHKIIMOHAIBHON 3JIEKTPOHUKH
[Tekcr] : yae0. mocobue aiist CTy/. By30B, 00yd. TI0 TpymIie crel. "DIeKTPOH. TEXHHKa,
paguorexHuka u cBs3p" / A. @. KpaBuenko ; @enep. nieneBas nporpamma "["oc. moamepxka
MHTETpaluu BbIcIl. 00pa3zoBaHus U pyHaam. Hayku Ha 1997-2000 rr.". - HoBocubupck : 3a-Bo
HI'Y, 2000. - 442 c. : un. ; 22¢M. - bubnuorp. B konme 1. - ISBN 5761504898 (2 5k3.)

4. Crenanenko, Urops [TaBnoBud. OcHOBBI MUKpO31eKTpoHUKH [TekcT] : yued.mocobue nis
By30B / L.II. Ctrenanenko. - 2-e u3n.,nepepad.u nom. - M. : Jlabopatopus bazoBbix

3nanuit, Puzmatnut;CI16.:HeBckuit Juanekrt, 2001. - 488 c. : wi. ; 22cMm. - (TexHuueckuit
yHuBepcureT). - ISBN 5932080450 (28 7k3.)

B) MMPOrpaMMHOE 00ECIIEYCHNE — TECT TI0 OCHOBHBIM pa3jieiaM JUCIUTUTHHBI

1. Microsoft PowerPoint

r) 0a3bl JaHHBIX, THHOPMAIIMOHHO-CIIPABOYHBIC U TIOUCKOBBIE CHCTEMBI

1. ITouckossie cucremsr Google, Yandex.

2. DJIEKTPOHHBIC PECYPCHI JOCTYITHBIC 110 JIOTHHY ¥ MapOoIII0, IpefocTaBiisieMble HayaHoi
oubmmorexon UI'Y

9. MaTepuajibHO-TeXHUYECKOE o0ecredeHne TUCIUNIUHBI (MOIYJIsA):
UreHue JeKI1i MOXKET COMPOBOXKIAThCA JeMOHCTpanuei HHpopMaluu B Buje
MYJIbTUMEIMIHBIX IPE3EHTALNI, BbIIAYEH CTYIEHTaM pa3IaTOYHOro JIEKIIMOHHOTO MaTepHaIa.

10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH:

Ha nexnusax ucnons3yroTcss akTUBHBIE METOIBI 00Y4YeHHS (KOMITBIOTEPHBIX CUMYJISIN, pa3oop
KOHKPETHBIX CUTYyaluii).

11. Ouenounsie cpeacrsa (0OC):

11.1. OneHo4HbIe cpeacTBa 1JI BXOJHOI0 KOHTPOJIS
He npexgycmorpeno.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Старосельский%2C%20Виктор%20Игоревич
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Барыбин%2C%20А.%20А.
http://rucont.ru/efd/152088
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a. OuneHoYHbIE CpelCcTBa TEKYLIero KOHTPOJIs

Tekymuii KOHTPOJIb peaar3yeTcsl B BUJIE MUCbMEHHOTO TeKyuiero koutposs Ha [131-113-
Texkymmii KOHTPOJb HAampaBieH Ha BbIABIEHHE chopmupoBanHocTH kommereHimii OITK-1,
OIIK-6.

Jlig peanuzaldy  TEKYIIEro KOHTPOJIS HCHOJB3yeTcsl OalIbHO-PEUTHHIOBas CUCTEMa
OIICHKH, TIPUHSTAsI B YHUBEPCUTETE.

YcBOeHHE CTYAEHTOM H3y4aeMOW TUCIUIUIMHBI MakcuManbHO oneHuBaetcs 100 Gammamu.
MakcuManbHOE KOJIMYECTBO OaioB 3a TEKYyIIyl0 paboTy B ceMecTpe orpaHudmBaetcs 60-io
OamlaM, Ha OLEHKY 3adeTra MakCUMalbHO mpenycMorpeHo 30 OamnoB. Bo3moxHbI
«rpemuanbabiey 0amtbl (0T 0 10 10), KOTOpBIe MOTYT OBITH T00OABIICHBI CTY/IEHTY 32 AKTUBHBIE
¢dbopMbI pabOThI, BEICOKOE Ka4€CTBO BBIMOJIHEHHBIX MPAKTUUYECKUX PadoOT U T.1I.

3a mocerieHrue oAHOro Buaa 3aHaTHs gaercs 2 6amia (17 sanstuii (JIHII3+KCP) * 2 Ganna
= 34 Gata), MaKCUMaJIbHOE KOJIMYECTBO OAJIJIOB 3a MUChbMEeHHBIH KOHTpoJb Ha CKP u I13 — 2.6
oaima (10 3ansruit (KCP+I13)*2.6 6ama = 26 6amios).

[TapameTpsl OLICHOYHOTO CpEACTBA ISl MUCBMEHHOrO Tekymiero koHtposiss Ha [I31-117,
KCP1-KCP3.

OreHka / 6ael
Kpurepun
OLCHKH OTan4HO Xopouio Y noBiers. Heynogi.
2.6 Gaos. 1.8 Gaynos 1, 0 Ganna. » 1,0 Oamna
3amaHue He
IlonHOCTRIO
[TomHOCTRIO M He moaHOCTBIO BBITIOJTHEHBI WITH
BBITTOJIHEHBI BCE
KOppeKTHO BBIIIOJTHCHBI 3a/laHU, 3aJaHUC BBIIIOJHCHO
Brmonnenne 3aJIaHus,
. BBITIOJTHEHEI BCE JIOTYIIICHBI OJTHA — HE MTOJIHOCTRIO U
3aJIaHUN JIONIYIIEHBI OHA
3a/1aHusl. JIBE OLTHOKH. JoryIeHo oonee 3-x
— JIBE€ OLIUOKH.
OIITHOOK.

BOl'lpOCbI AJIA MUCBMEHHOI'0 TEKYIIETr0 KOHTPOJISA:

I13-1

Knaccugukaius nHTErpagbHbIX MUKpocxeM. 1101ynpoBoJHUKOBbIE, TUIEHOYHBIE, COBMEIIICHHbIE
U TUOpUIHBIE MUKpOCXeMBl. [IpoekTupoBaHue u Iponecchl U3rOTOBICHUSI HHTEIPAIbHBIX CXEM.
[InanapHas TeXHOJOTHUA.

n3-2

bunonspuslii Tpanzuctop. IpuHiune! paboTsl OUnoaspHOro Tpanuctopa. CxeMbl BKIIOUEHHS
OMITOJIIPHOTO TpaH3UCTOpa (C 00IIel 0a30ii, C OOIIUM SMUTTEPOM, OOIIIUM KOJUIEKTOPOM).
IToneBbie Tpansuctopel. MIII-TpaH3uCTOPBI CO BCTPOEHHBIM U HHAYLIMPOBAHHBIM KaHAJIOM.
BoubT - amnepHsIe XapaKTEPUCTUKHU MTOJIEBBIX TPAH3UCTOPOB.

I13-3

Tpan3ucropHsle K10un Ha ounonspaeix 1 M/II1-Tpan3ucropax. Kiroun Ha koMmyieMeHTapHbIX
MJII-cTpykTypax Kak OCHOBA JJIsl IOCTPOEHHSI MUKPOMOIIIHBIX CXEM.

13-4

Juddy3nonHble pe3ucTopsl U MIIeHOYHbIE pe3ucTopbl. KoadduuueHT GpopMel meHouHOT0o
pe3nuctopa. MeTamooKCUuIHbIE pE3UCTOPBL. TOHKOIIIEHOYHBIE U TOJICTOILIEHOYHBIE PE3UCTOPHI U
KOHJEHCATOpBI, pacnpezeneHHble RC-CTpyKTyphl, UHTETpalIbHblE WHAYKTHBHOCTH.

I13-5

KoHTakTHBIE SBJICHUS HAa TPaHUIIE METaT — MOJIYNpOoBOIHHUK. PaboTa BeIX01a HOCUTENEH 3apsaa.
bapwep [oTTku. uon [lorTku. ®usnyeckue orpaHUYeHUsI HA YMEHbBIIIEHUE Pa3MEPOB
akTUBHBIX eMeHTOB C 1 crenenp ux uHTerpanuu. TexHoiaornueckue GhakTopsl,
ONPEENAOIIHNE PEAEIIBHBIE BO3MOKHOCTH MUKPOAJIEKTPOHUKH.
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I13-6

TpaH3uCTOPHO-TPAaH3UCTOPHBIE CTPYKTYPBI U 3JIEMEHTBI C SMUTTEPHOM CB:A3bI0. JIornyeckas
sSYeiKa Ha 3JIEMEHTaX C MHKEKIIMOHHBIM NUuTaHueM. 36. bunonspusie 1 M/II1-35emenTsI AJ1st
MHTErPAJIbHBIX OMEPAIMOHHBIX YCUITUTENCH.

13-7

Cxembl naMsATU. 3alIOMUHAIONIUE STYCHKU OnepaTUBHOM nmamsTH. [locTosiHHbBIE 3aITOMUHAIOIINE
ycTpoiicTBa. DisuI-naMsTh.

b. Ouenounsie cpeacTBa 17151 NPOMEKYTOUHOI aTTECTAIMI

[TpomMexyTodHas aTTecTalus HallpaBJieHa Ha MPOBEPKY CHOPMUPOBAHHOCTH
komrerennuit OIIK-1, OITK-6 u npoBoguTcs B hopme 3x3ameHa. @opma npoBeeHus 3a4eTa —
YCTHBIN 10 OmiteTaM. 3a4eT MPOBOASTCS BO BPeMsl 9K3aMEHAIMOHHBIX CECCHI B COOTBETCTBUU C
pacnucaHueM. JK3aMEeHAIlMOHHBIN OMJIET COCTOUT U3 OJHOTO TEOPETHUECKOTO U OJTHOTO
MPaKTUYECKOro Borpoca. Bompocs! 1151 caMoCcTOATENbHON MOATOTOBKU CTYICHTOB K 9K3aMEHY
MPUBE/ICHBI B IPUIIOKEHHUH 1.

CrTyneHT A0MycKaeTcst K 3a4eTy B TOM CIy4yae, €Clid B TEUEHUE CEMECTpa 3a TEKYLIYIO
paboty HaOpaHo 40 6annoB u Oonee. B mpoTuBHOM citydae BbicTaBisieTcs (0 CECCHOHHBIX
OamioB. Bo Bpemst 3adera ctyaeHT MoxkeT HabpaTh 10 30 6amwioB. Eciiu Ha OTBET cTyIeHTa
orieHuBaeTcs MeHee yeM 10-10 6amiaMu, To SK3aMEeH CYUTAETCS HE CaHHBIM, CTYJIEHTY
BbIcTaBisieTcs 0 6aioB, a B BEIOMOCTD BBICTABIISIETCS OI[EHKA «HE 3aY4TEHOM.

Ecnu na 3a4ere ctynent Habupaet 10 u 6oee 6ayioB, TO OHU MPUOABISIOTCS K CyMMe
0aJuIoOB 32 TEKYIYIO paboTy M MEPEBOAATCS B aKaIEMHUYECKYIO OIICHKY, KOTOpasi PUKCHPYETCs B
BEJIOMOCTH U 3a4€THOW KHMXKKE CTYJEHTOB.

[IpenogaBaTesnp BbICTABISAET 3a4eT O€3 MPOLEAYpPHI €ro cllauu, eciiu cymma 0asios,
HaOpaHHAas CTYACHTOM 3a TEKYIIYIO paboTy cOCTaBUT He MeHee 60 6aoB.

HToroBpliii ceMeCTPOBBIM pEHTHHT AxkanemMuueckas Oll€HKa

He menee 60-6auios «3aYTEHO)

Meunee 60 0ax1oB «HE 3aYTECHOY»

Kpurepuu
PHTED OTan4HO Xopouio Y oBII. Heynogi.
OTMeueHBI

3HaHue MaTepuaia | MpoOessl B He 3naeT ocHOBHOE
Bcecroponnue

B TIpesiesax YCBOCHUH coJiepKaHne

3HaHue r1yOOKHe 3HAaHUS

MPOTPAMMBI MPOrPaMMHOTO muctumaabl (0-3
(10 -11 6am10B)

(7 -9 6an0B) Marepuaia 0aJia)

(4 -6 6a110B)

[Tonumaer

Marepuainl, CyxneHus
ITonHOoE MOHUMAHUE | IPUBOAUT IIOBEPXHOCTHBI, C tpynom
Mmarepuana, HpUMEpBI, HO coziepKar omuoOKu, | (opMyITHpYyEeT CBOU
MPUBOJIUT UCIIBITHIBACT HpUMEpHI He MBICITH, HE
IIPUMEPHI 3aT HEHUA C IPUBOANT, OTBETHI IIPUBOAUT ITPUMEPHI

ToRnMaHme PUMEPEI, PyR pHUBOIUT, PUBOANUT IPUMEPBI,

JOTIOJIHUTEIILHBIC BBIBOJIAMH, OJTHAKO | Ha HE J]aeT OTBETa Ha
BOIPOCHI HE JOCTAaTOYHO TIOJIHO | JJONIOJIHUTENIbHBIE JIOTIOJTHUTEIIbHBIE
tpedytorest (8-10 | oTBewaeT Ha BOITPOCHI Borpocs (0-3
0aJ1JI0B) JIOTIOJTHUTEIbHBIC HeyBepennsie (4 -6 | 0aJa)

Bompochsl (6 -8 0aJyI0B)

0aJ1710B)
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Homnyckaet 3aTpyaHseTcs B
JlaeT emMkue
HETOYHOCTH B oTpeeIeHIH
OTIpEICIICHHS N
., | onpenenennn [Myraer nousTHS, OCHOBHBIX TIOHSTHI
OCHOBHBIX TTOHSTHH, .
[TpumeHenue KODDEKTHO HOHSTHIL, HE B PEIKO MCIONB3YeT | TUCLUILIHHBI,
npod. I/ICII')[I())J'II)3 or MIOJTHOM 00BeEMe npo¢ecCHOHANBHYIO | HEKOPPEKTHO
TEPMUHOJIOTUU Y UCTIONB3YeT tepmunosoruio (1-2 | ucrons3yer
npodecCHOHANBHYIO
npoecCHOHANIBHYIO | DaJiia) mpohecCHOHATBHYIO
TepMuHOI0THIO(3-5
TepMHHOJIOTHIO (2-3 tepmuHoioruito (0-2
0aJ/1710B)
0aJjiia) 0as1a)
Cobmomaer Hopmer | Cobmiogaer Hopmbl | Jlomyckaer
CobnrofeHne | IMTEPaTypHOTO JUTEPATyPHOTO MHO>KECTBECHHBIC
KocHos3piuHas peub
HOPM S3BIKa, IpeodIagaeT | A3bIKa, JOMyCKaeT peueBbie OMIMOKU
JUTEPATYPHOTO | HAYYHBIA CTHIIH eIMHUYHBIC TIPU U3JI0KECHUH HCK&AACT CMBICIT
patyp vt p orsera (0-1 6asw)
SI3BIKA u3aoxenus (3-4 omuoku (2- 3 Mmatepuana (1-2
0aJ1a) DaJ1a) 0aJ1)

[Tpunoxenue 1
IIpumepHBbIii NepevyeHb BONPOCOB U 3aJaHUI K IK3aMeHY
1. Knaccudukanus uHTerpaibHbIX MUKpocxeM. [1omynpoBoiHUKOBbIE, IIEHOYHBIE,

COBMCIICHHBIC 1 FI/I6pI/II[HBIe MHUKPOCXCMBI. HpOCT@fII.HHG HHTCIPaJIbHBIC CXCMBI.

2. HpOGKTI/IpOBaHI/Ie H IIPOLECCChI U3TOTOBJICHUA HHTCTPAJIbHBIX CXEM. HnaHapHa;I TCXHOJIOTUA.

3. TeXHOJI0rnYEeCKHE OCHOBEI MHUKPOOSJICKTPOHHKH, 3HI/ITaKCI/I${, JICTUPOBAHUC, TPABJICHUC,

HAHCCCHUEC TOHKUX IIJICHOK, MCTaJlJIM3allHs.

4. OcnHoBuble THIBI UMC 1 KOHCTPYKTOPCKO-TEXHOJOTHUECKUE OCOOEHHOCTH X U3TOTOBJICHHUS.
Oranel NPOU3BOJICTBA IOIYIIPOBOJHUKOBON HHTErPAIIbHON CXEMBI.

5. ®u3nyeckue OrpaHuYeHNs Ha YMEHbIIEHUE pa3MepoB akTUBHBIX 371eMeHTOB MIC u cTenenb nux
WHTEIPALH.

6.TexHonornueckue HakToOpbl, ONPEIENIAIONINE TPEALIIbHBIE BO3SMOXHOCTH MUKPOIJIEKTPOHUKH.
OrpaHu4eHust COBPEMEHHBIX JTUTOrpaUUECKUX METOIUK U MEPCIIEKTUBHBIE METO/IbI
MOBBILICHUS X pa3peliaromield CnocCOOHOCTH.

7.. Meroas! nzonsuuu neMeHToB UMC. CTpyKTyphl «KpEMHHI Ha U30JISTOPE» U «KPEMHUMN Ha
canpuper.

8.MHTerpanbHble naccuBHble U akTUBHBIE 351eMeHThl UMC. Oco6eHHOCTH MUKPO3IEKTPOHHBIX
CXEM, U3TOTOBJIEHHBIX METO/IaMU TUIAHAPHOW, U30IJIAaHAPHON 1 THOPUIHON TEXHOJIOTUH.

9. Tpan3uctopHble K1oun Ha ounonsgpHeix 1 M/III-Tpan3ucropax.

10. Kiroun Ha komruieMeHTapHbix M/III-cTpykTypax Kak OCHOBa JUIsl IOCTPOECHUS
MHUKPOMOIIIHBIX CXEM.

11. Ilpumepsl cxemoTexunyeckux pemennii UMC Ha ocHOBe 1oseBbIX TpaH3UCTOPOB. bazoBbie
JIOTUYECKHE CXEMBI.

12. TpaH3uCTOPHO-TPAH3UCTOPHBIE CTPYKTYPHI U AJIEMEHTHI C SMUTTEPHOU CBA3bI0. Jlornueckas
A4YeliKa Ha 3JIEMEHTAaxX C MH)XKEKIIMOHHBIM TUTaHUEM.

13. bunonspasie 1 M/II1-351eMEeHTBI [UIs1 HHTETPAIbHBIX ONEPALIMOHHBIX YCUIUTEIICH.

14. 3amoMuHaromKe TYCHKHN ONEepaTUBHON MaMATH. [10CTOSIHHBIE 3aITOMHUHAIOIIIAE YCTPOIMCTBA.
OmAuI-naMATh.

15. OcHOBHBIE KOMIIOHEHTBI U XapaKTEPUCTUKN MHTErpalibHbIX cxeM CBY — nuana3ona.

Ne 1
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[[Inpuna 3anpemeHHo# 30HbI 3aBUCUT OT Temmneparypsl. Jlenbra E(T)=nensTE(0)-nT, rome n —
TEMIIepaTypHbId KO3 PHUIUEHT MUPUHBI 3aNpeIIEHHON 30HbI, a 1eabTE(0) — mupuna
3anpen€HHoM 30HbI IpU

1).0K

2). 300 K

3). 500 K

4). remmniepatype Kropu

BepHnrriit otBeT - 1

Ne 2
Bpemst )ku3HU 3aBUCUT OT KOHIICHTPAIUH JISTHPYIOIICH TPUMECH U KOJIMYeCTBa e()EKTOB B
MOJTYIIPOBOJTHUKE: C KOHIICHTPAIIUU TIPUMECH BPEMS KU3HU , T.K. IPUMECH

BBICTYIAIOT B POJIU LIEHTPOB PEKOMOMHAIIHH.
1). pocTom, yMeHbIIAETCS

2). majicHueM, YMEHBIIAETCs

3). pocToMm, pacTér

4). nageHueM, pacTér

Bepnpiii otBer - 1

No 3

[Ton anuuoi Mudy3nOHHOTO CMEIIEHHS TOHUMAETCs PACCTOSHUE, Ha KOTOPOM KOHLIEHTPALIUS
HOCHUTEJIC YMEHBIIAETCA B pas.

1).e

2). 2

3). 4

4).10

Bepnpiii otBer - 1

Ne 4

Tennosoit notenuman kT/q nmpu 300 K mpuMepHoO paBeH (C TOUHOCTBIO /10 MOPSIKA)
1). 0,000258

2). 00,0258

3).2,58

4). 25,8

Bepnslii oTBer - 2

PazpaboTumk: %2\ JOTIeHT Kadeapsl 001el 1 dSKkcnepuMeHTanbHon ¢puzuku UT'Y,

K.(p.-m.H., ['onsirun E.A.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadenpsl o01eil 1 sxcnepuMenTanbHoi puzuku UT'Y

«31» suBaps 2023 r.
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IIporokom Ne 7

3aB. xadeapoit 1.¢.-m.H. ['aBpuitiok A.A.

Hacrosimmass mporpamma He MO:KeT ObITh BOCHPOHM3BelleHA HU B Kakoil ¢opme 0e3

npeaABapuTeJIbHOT0 MIMCbMEHHOTI'0 Pa3pelICHUA Kﬂd)enpbl-pa3paﬁqunKa nmporpaMmmbl.



