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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 54 ot « 15 » 6 2018 r

JIMCT COI'NTACOBAHUA
PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareiabHOro craHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crenuanbHocTr) 11.03.02 MHDOKOMMYHHUKAITMOHHBIE TEXHOJOTUHM W CHUCTEMBI CBSI3H,
yrBepxkaenHoro 06.03.2015 roma, paccMoTrpeHa u omoOpeHa Ha 3acemanuu kKadeapel TY «  »
20 ronma, mpoTokon Ne

PazpaboTunku:
npodeccop kad. TY B. A. [llanumoB
npodeccop kad. TY A. M. 3abononkuit

3aBexyrommii o0ecriednBaromei kad.
Y T. P. 'a3u3oB

Pabouast mporpamMma JUCIHUILIMHBI cOIIacoBaHa ¢ (hakyIbTeTOM U BhIMyCKarolel kadeapoil:

Hexan PT® K. 1O. IlonoBa

3aBeyroNInid BEITyCKAOIIEH Kad.

TOP A. A. Tenbuep
DKCHEPTHI:

noteHt kadenper TY A. H. bynnakos

JoteHT kadeapsl

TEJICKOMMYHHUKAIIUH U OCHOB

panuotexuuku (TOP) C. U. boromosnos
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mperomaBaHusl AWCIUIUIMHBI SBISACTCS M3ydeHUE CTyAeHTaMu (usndeckux 3)(exToB u
MIPOLIECCOB, JISKANIUX B OCHOBE MPUHITUIIOB JIEHCTBUS MOTYIIPOBOIHUKOBBIX MPUOOPOB.

1.2. 3agaum IMCHUIIITHHBI
— B pesynprare u3ydyeHUs NUCHMIUIMHBI Y CTYAEHTOB JOJDKHBI C(OPMHUPOBATHCS 3HAHUS,
YMEHUS W HaBBIKH, IO3BOJISIIONIME MPOBOAUTH CaMOCTOSTEIBHBIA aHamu3 (u3ndeckux 3PGHEeKToB U
MPOLIECCOB, OMPEACISAIOMUX MPHUHIIUIBI JEHCTBUS OCHOBHBIX IOJNYIPOBOAHUKOBBIX TPHOOPOB, Kak
M3y4aeMbIX B HACTOSIICH MUCIUILIMHE, TAK U HaXOISIINXCS 32 €€ paMKaMH.

2. Mecto aucunnimabl B ctpykrype OITIOIIT

Hucturnnuna «®dusndeckre ocHOBBl MukpoaiekTpoHukn» (b1.B.JI[B.1.2) otHocuTcs k Onoky 1
(BapuaTuBHAas 4acTh).

[IpenmiecTByOUMMH AUCUUIUIMHAMH, (OPMHUPYIOIIMMU HauajbHbIe 3HAHUA, ABISAIOTCA: Teopus
JNEKTPUYECKUX LIETEN.

[TocneayromumMu JUCHUILTUHAME SBISIFOTCS: MeTposorus, cTaHaapTh3anus U cepTudukanus B
MH(POKOMMYHUKAIUAX, MoAEeTMpoBaHUE YCTPOWCTB JUIsI CHCTEM OECIpOBONHOW CBs3H, (OCHOBBHI
MOCTpoeHUs WH(POKOMMYHUKAIIMOHHBIX CHUCTeM H cereld, PammoaBromaruka, Pamuonepenaromiue
YCTpOICTBA CHUCTEM pAJMOCBA3M U PaJAMONOCTyNa, PacueT 3JI€MEHTOB U YCTPOWCTB pajMOCBA3H,
CXeMOTEeXHUKA TeJIEKOMMYHHUKAILIMOHHBIX YCTPOUCTB, DU3uKa.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS TUCHUILINHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HApaBjieH Ha (OPMUPOBAHUE CIECAYIOLIUX KOMIIETEHIIUNI:

— IIK-7 roToBHOCTBIO K M3YYEHHUIO HAay4YHO-TEXHUYECKOM HH(OpPMAalMU, OTEUYECTBEHHOTO U
3apy0eKHOTO OIbITa [0 TEMAaTUKE POEKTa;

— IIK-9 ymeHueM mnpoBOOUTH pACUYETHl IO MPOEKTY CETEeH, COOpYXEHHUH U CpEeACTB
MH(POKOMMYHHUKAIIUH B COOTBETCTBHH C TEXHHYECKUM 3aJaHHEM C HCIOJIH30BAHHWEM KaK CTaHIAPTHBIX
METOZIOB, IIPUEMOB U CPEICTB aBTOMAaTHU3allMM NPOECKTUPOBAHMS, TaK M CaMOCTOSATENIBHO CO3/1aBa€MBbIX
OpPUTMHAJIBHBIX IIPOrpaMM;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUIACs TOJKEH:

— 3Harb (Qu3nyeckue SABICHUS U 3(PQEKTHI, ONpeneNstone MPUHIUN JACUCTBUS OCHOBHBIX
MOJYIIPOBOAHUKOBBIX MPHOOPOB; 30HHBIE TUArpaMMbl COOCTBEHHBIX U MPHUMECHBIX MOTYIPOBOAHUKOB, P-
n- Mepexosia, KOHTAaKTa METaUl- MOJYNPOBOAHMK M MPOCTEHIIEro TreTeporepexoaa; (usnueckue
MIPOLIECCHI, IPOUCXOMAIIME HAa TpaHULE pas3lena pasIMYHbIX Cpell; MAaTeMaTH4YeCKyl0 MOJEIb
UJCIN3UPOBAHHOIO P-n- mepexoaa M BiausHMEe Ha BAX mmpuHbl 3anpeni€éHHON 30HBI (Marepuana),
TeMmIreparypsl M KOHLEHTpAlUu npumeceil; Gu3nueckuil cMbICI OCHOBHBIX MapaMeTpOB U OCHOBHbBIE
XapAKTEPUCTUKU D3JIEKTPUYECKMX KOHTAKTOB pPA3JIMYHOIO BHJAA B IOJYIPOBOJHHMKOBOM JIIEKTPOHUKE;
¢u3nyeckre mNpouecchl B CTPYKTypax C B3aUMOICWCTBYIOUIMMU p-N- MEPEXOAaMU U B CTPYKTYypax
METaJLI-TAAJIEKTPUK-TIOITYIIPOBOAHUK; B3aUMOCBS3b MEXIY ¢buznyeckon peanuzanuein
IIOJIYTIPOBOAHMUKOBBIX CTPYKTYp M MX MOJAEISMH, DIEKTPUUYECKUMH XapaKTEPUCTUKAMU U MapaMeTpaMu;
BIMSIHUE TeMIepaTypbl Ha (PU3UYECKHE NPOLECChl B CTPYKTypaX M HUX XapaKTEpUCTHKU; OCHOBHbBIE
TEXHOJIOTMUYECKHE MPOLIECCH B MUKPOIEKTPOHHUKE; 00JIACTH MPUMEHEHUSI MUKPOIJIEKTPOHHBIX PUOOPOB
U JaTYMKOB B HAYKE U TEXHHKE.

— yMeThb HaXOAWTh 3HAUYEHHUS DJIEKTPOYU3MUECKHX MapaMEeTpOB  MOIYIPOBOJIHUKOBBIX
MarepuasoB (KpeMHHUs, TepMaHUs, apCeHU/1a rajljIis) B y4eOHOH U CIIPpaBOYHOM JUTEpaType A OLICHKH
WX BIUSHUS Ha MapaMeTpbl CTPYKTYp; H300pakaTb CTPYKTYpbl C pa3IWYHBIMH KOHTaKTHBIMU
nepexoaMu; OOBSCHATh NPUHIMI JACUCTBUS U COCTABIATH AIEKTPUYECKHE U MareMaTu4ecKhe MOAEIH
paccMaTpuBaeMbIX CTPYKTYp; OOBSCHSATh CBSI3b (PU3WYECKUX TMapaMeTpoB CO CTaTMYECKUMHU
XapaKTEPUCTUKAMU U IapaMeTpaMu U3y4aeMbIX CTPYKTYp; SKCIEPUMEHTAIBHO ONPEAEIATh CTaTUUYECKUE
XapaKTEPUCTUKHU U TApAMETPBI PA3JIMYHBIX CTPYKTYP.

— BJAJeTh HaBbIKAMH H300paXEHUS TOJIYIPOBOJHUKOBBIX CTPYKTYP C HCIOJIb30BAHUEM
30HHBIX DHEPreTMYECKHX JuarpaMM; HaBBIKAMU COCTaBJICHMSI DKBHUBAJIEHTHBIX CXEM H3Yy4aeMbIX
CTPYKTYp; HaBbIKaMH padOThl C TUIIOBBIMH CPEICTBAMU H3MEPEHUH C IIeJIbI0 KOMIUIEKCHOH OLIEHKH
OCHOBHBIX [TAPaMETPOB U CTATUYECKUX XaPAKTEPUCTUK U3y4aEMBIX CTPYKTYP.
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4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO6mass TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX EIUHUIBI M IpEICTaBlIeHa B
tabnure 4.1.
Tabmuma 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
3 cemectp
AynuTOpHBIE 3aHATHS (BCETO) 60 60
Jlexknuu 24 24
[IpakTnueckue 3aHATHS 18 18
JlaGopatopHbie pabOTHI 18 18
CamocrosiTenbHas paboTa (Bcero) 48 48
Odopmiterre oT4eTOB 110 JTab0paTOPHBIM padboTam 12 12
[TonroroBka k 1a00paTOpHBIM paboTam 8 8
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 12 12
[ToaroToBka K MpakTUYECKUM 3aHSATHUSM, CEMUHApam 16 16
Bcero (6e3 sx3amena) 108 108
OO61mas TpyI0eMKOCTb, U 108 108
3auetnbie Enunuiibt 3.0 3.0

5. Conepxanue TMCUMILITHHBI

5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznienbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tab6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITHH

Bcero
acoB Do e
[Tpak.  Jla®. Cam. OB PMHDYCMEI
HazBanus pa3aenoB IUCHUTUIMHBI Jlek., u (6e3 e
3aH., 4 pad.,4 pad., d
9K3aMe KOMIIETEHIIMH
Ha)
3 cemecTp
1 Beenenue B Gpu3HUKy NOTYIPOBOIHUKOB 1 0 0 1 2 [K-7, TIK-9
2 Kunetuka HoCUTENEH 3apsioB B 1 2 0 3 6 [IK-7, TIK-9
MOJTyTIPOBOAHUKAX U TOKU
3 ®uznueckue NpoLecchl MPU KOHTAKTe 4 4 4 9 21  IIK-7,1IK-9
Pa3HOPOJIHBIX MaTepHasoB (p-n- NEPexo,
KOHTAKT METaJlI-IIOJIYITPOBO/IHUK,
reTepornepexon).
4 dusnyeckue Npoueccs B CTPYKTYpe € 4 4 4 9 21  IIK-7,IIK-9
JBYMSI B3aMO/ICHCTBYIOIIMMHU
NIEPEXO/IaMHU U €€ CTaTUYECKHE
XapaKTEPUCTHUKH.
5 ®dusnyeckue npoueccsl B CTPyKType 6 4 4 10 24 IIK-7,IIK-9
METaJI-IUIIEKTPUK-TIOIYTIPOBOAHUK U
€€ CTaTUYECKHUE XapaKTEPUCTUKU
6 Omnune peanabHbIX JIEKTPOHHO- 3 0 0 1 4 [IK-7, TIK-9
JBIPOYHBIX TIEPEXOJIOB OT
UJcaIN3UPOBaHHbIX.
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7 ®u3nyeckre OCHOBBI yIPaBICHUS 2 0 0 1
TOKOM KaHaJla ¢ TIOMOUIbIO

YIIPABIISIONIETO TIEpexo/a

3 [1K-7, IIK-9

8 DOTO3IEKTPUUECKUE SIBICHUS B 2 2 4 7
HOJIYIPOBOJHUKAX.
9 'anpBaHOMAarHUTHBIE, TEPMOMArHUTHBIE 1 2 2 7

N TCPMOIJICKTPUUCCKHUEC SABJICHHUA B

HOJIyTIPOBOIHUKAX.

15 IIK-7,IIK-9

12 IIK-7, IIK-9

Uroro 3a cemecTp

Hroro

5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEKIUAM)

24 18 18 48
24 18 18 48

108
108

ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabmuma 5.2 — Coxeprkanue pasaeinoB TUCIUILIAH (TI0 JISKIIHSIM)

HaszBanus pasnenos

Coneprxkanue pas3ienoB JUCIUILIMHBI (110 JEKIUAM)

Tpynoe
MKOCTb,
q

dopmupye
MbIE

KOMIICTCHI]
un

1 Beenenue B pu3uky
HOJTYTIPOBOJAHUKOB

2 Kunetnka HOCHUTEIIEH
3apsi/ioB B
MOJIYITPOBOTHUKAX M TOKH

3 ®usnvecKkue mpoueccsl
IIPU KOHTAKTe
Pa3sHOPOIHBIX
Marepuayos (p-n-
nepexosl, KOHTAKT

3 cemecTp

3oHHast MoJeNb TBepAbIX Tell. Kiaccudukanms
TBEPJBIX TeJ (METAILIbI, TOTYIPOBOIHUKH,
nuanekTpukn). Kpucraminueckas pemerka
MOyNPOBOAHUKOB. COOCTBEHHBIH MOITYIPOBOJHUK.
DHepreTudeckas (30HHAs) IUarpaMMa coOOCTBEHHOTO
MOJIYIIPOBOAHHMKA. DJIEKTPOHBI U AbIpKU. [IpuMecHble
MOJIyTIPOBOAHUKU. JIOHOPBI M aKLIENTOPBI.
[IpoBoguMoCTH n- U p-TUNA. 30HHBIE JUA-TPAMMBI,
YPOBHHU JIOHOPOB U ak1enTopoB. KoMneHcupoBaHHbIE
MOJTYTIPOBOAHUKH.

Hroro

Marepuaibl TOJIyIpOBOJIHUKOBOM U JIEKTPOHHOMN
TEXHHUKH U UX IEKTpOoPU3NIECKHE CBOMCTRA.
CrpykTypa mOJyIpPOBOJIHUKOB M THUIIBI
MIPOBOAUMOCTH. JHEPIeTUUECKUE 30HbI TBEPIOTO
Tena. 30HHas CTPYKTYypa MOIyIpoBOJHUKOB. [ToHsTHE
JIOHOPOB U aK-LIENTOPOB. BiusHue npumeceit Ha
(u3HYEeCKre CBOMCTBA MOIY-TTPOBOAHUKOB.
BoIpoxeHHBIE U HEBBIPOKIEHHBIE MOTYIIPOBOI-
Huku. Konnentpanus Hocureneil. PekomOuHanus
Hocutenel. [ToBepxHOCTHAs U 0OBEMHAs
pexoMOnHaIHMH. 3aKOHBI ABHUKEHUS HOCUTENEH 3apsiaa
B MOJTYIIPOBOAHHUKAX. YpaBHEHUs AUPPY3UH.
bunonspuas nuddysus. Monononspuas auddysus

Hroro

Knaccugukanus nepexonos. CTpykTypa p-n
nepexona. [lonarne HeNTpaIbHOCTH ITEPEXOAA.
AHanu3 nepexoja B paBHOBECHOM COCTOSTHHUM.
AHanu3 nepexozia B HEPaBHOBECHOM COCTOSIHUU.
Crarnueckue BOJIbT-aMIIePHbIE XapaKTePUCTUKU
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METaJUI-TIONYIIPOBOAHUK, HJIealbHOro quona. [loHsTre 00paTHOro TOKa AMOAA.

reTepOIepexon). XapaKTepuCTHUECKHE CO-TIPOTUBIICHUS TUO/IA.
Crarnyeckue BOJIBT-aMIICPHBIC XapaKTEPUCTUKH
peaybHBIX TUOA0B. MOIYISIHS CONPOTUBIICHUS 0a3BbI.
[TepexonHble XapakTepUCTHKHU quona. bapbepHast
EMKOCTb (EMKOCTH nepexona) auona. Juddysnonnas
EMKOCTb Tiepexoza. OTHOCTOPOHHUE P-N EPEXOIBbL.
KoHTaKThl MeTaII-IOIYIPOBOIHUK. OMHYECKHE
KOHTAKTbI. BBIIPSIMIISIONINE KOHTAKTHI.

Hroro
4 ®duznueckue nporecchl  PU3MYECKHE MPUHITUITBI pa0OThl OMIOISPHBIX 4 I1K-7, TIK-
B CTPYKTYpE C ABYMSs TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUITOJISIPHBIX 9
B3aUMOJICHCTBYIOIIIUMU  TpaH3ucTopoB. Dopmynsr Mosia-2O6epca.
nepexoiaMu u eé W neanu3npoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
CTaTu4yecKue napaMeTpbl OUMOISPHBIX TPAH3UCTOPOB. CXEeMBbI
XapaKTEPUCTHUKHU. BKITIOYCHHSI. 3aBUCUMOCTD MTapaMeTPOB OUTIONSPHBIX

TPaH3UCTOPOB OT TEMIIEPATYPHI U PEKUMA.
CocraBHble OUTOISAPHBIC TPAH3UCTOPHI

Hroro
5 ®uznueckue npoueccbl | MJIII-TpaH3UCTOPHI ¢ U30JIMPOBAHHBIM 3aTBOPOM, 6 I1K-7, T1K-
B CTPYKTYpE METaILI- BCTPOEHHBIM U MHAYLUPOBAHHBIM KaHAJIaMH. 9
JUAJIEKTPUK- [Tpunumn paboThl, OCHOBHBIEC TAPAMETPBHI.
IIOJIYIIPOBOJIHUK U €€ Crarnueckue BOJIbT-aMIIEPHbIE XapaKTEPUCTUKHU IS
CTaTUYECKHE Ka)KJIOT0 THIIA MOJEBbIX TPAH3UCTOPOB.
XapaKTePUCTUKH OKBUBAJIEHTHBIE CXEMBI 0JIEBBIX TPAH3UCTOPOB.

Hroro 6
6 OTnuue peaabHbIX Oco0eHHOCTH CTPYKTYp OUIOJISIPHBIX TPAH3UCTOPOB. 3 [K-7, TIK-
JJIEKTPOHHO-ABIPOYHBIX  MeToabl N30 1UU OTAEIBHBIX JIEMEHTOB 9
IIEPEXOJIOB OT MHTErpAJIbHBIX cxeM. HazHaueHue cKppIToro
UJICAIU3UPOBAHHBIX. AMUTAKCHAIIBHOTO cos. OOpazoBaHUE Mapa3UTHBIX

TPaH3UCTOPOB MPH U30JALUN P-N MEPEXOJAMHU.
KomOuH1pOoBaHHAs W30JALMS TPAH3UCTOPOB.
MHOrosMuUTTEPHBIE TPAH3UCTOPBI. TPaH3UCTOPHI €
auoaom Ilortku. InoaHOE BKIIIOUECHHUE
TpaH3uCTOpPOB. MozIeNIb HHTETPAJIbHOTO OUITOJIIPHOTO

TpaH3ucCTOpa

Hroro
7 ®usndeckne ocHOBBl  [loneBbie TPaH3UCTOPEI C YIPaBIAIOIUM P-n 2 [IK-7, IIK-
YIPaBIEHUS TOKOM nepexozoM. [Ipuniun paboTbl, OCHOBHBIE 9
KaHaJla C IOMOILbIO napameTpsl. CTaTHueCKHe BOJIBT-aMIIEpHBIE

YHIpaBJIAOUICTO MEPEX0Ja XapaKTCPHUCTUKU IJIA KAXKAOT'0 TUIIA ITOJICBBIX
TPAaH3UCTOPOB. OKBHBAJICHTHEIC CXEMEI ITOJIEBBIX
TPaH3UCTOPOB. OCHOBHBIEC TEXHOJIOTHYCCKHE
MMPOHECChl B MUKPOIJICKTPOHUKE.

Hroro 2
8 DOTOREKTPUUECKHUE OnTosIeKTPOHHBIE MPUOOPHI: CBETOM3ITYUAOIIIHE 2 I1K-7, 11K-
SBJICHUS B JUOJTbI, (POTOIMOIBI, OTITOTIAPKI TUOTHBIE, 9
IIOJIyIIPOBOAHHUKAX. TPaH3UCTOPHbBIE, TUPUCTOPHBIE. [IpuHIMT pabOTHL,

OCHOBHBIC ITapaMECTpPhI. Craruueckue BOJIET-
AMITICPHBIC XapaKTCPUCTHUKNU
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Hroro 2
9 I'anbBanoMaruutHele,  Oddekt Xomma. MarHUTOPE3UCTUBHBIN P PEKT. 1 IK-7, TIK-
TEPMOMAarHUTHBIC U Dddexr 3eedeka. Iddext [lensrhe. Dpdext 9
TEPMODJIEKTPUYECKUE TomcoHa.
SBJICHUS B Viroro 1
HOJTYIPOBOJHUKAX.
Uroro 3a cemecTp 24

5.3. Pa3nesbl AMCUMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TPeAb Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHUIIIMHAMUA

Paznenbl qUCIUTIIMHBI M MEKIUCIUTIIMHAPHBIC CBS3H C 00CCIECUMBAOITUMU (MPEABITYIIUMHA) U
obecrnieunBaeMbIMH (ITOCIICTYIOIIMMHI ) TUCIUTUTHHAMU TTPEICTABICHBI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBI U MEXIUCIUIUIMHAPHBIE CBSI3H

HaunmenoBanmue JUCIUITIINH

Ne paznenoB qaHHOW MUCHMIUIMHBL, 11 KOTOPBIX HEOOXOIMMO U3YUYCHHE
00€CIIEUnBAIOMX U 00ECIIEUNBAEMBIX JTUCITUILINH

1 2 3 4 5 6 7 8 9
[IpeniecTByromMe TUCIUTUTMHBI

1 Teopus aneKTpUIESCKUX

COPHA SICKTpIEE + + - + - + -
nenei

[Tocnenyromuye TUCUUTUIAHBI
1 Metpomnorusi,
CTaHAapTH3AIMS U
+ -

cepTudUKanys B
MH(OKOMMYHUKALIASIX
2 MopenupoBaHue yCTpOICTB
JUIsl cucTeM OecrpoBOAHOM + + + +
CBSI3H
3 OcHOBBI IOCTPOEHUS
MH(OKOMMYHUKAIIMOHHBIX + + +
CHUCTEM U ceTe
4 PagmnoaBTOMaTHKA + + + + +
S Paguonepenaromme
YCTPOMCTBA CUCTEM + + + + +
PaANOCBI3H U PAAUOJOCTyIa
6 PacheT JJIEMEHTOB U N N N N N
YCTPOMCTB paAHOCBA3U
7 CxeMOTeXHHKa
TEJIEeKOMMYHHUKAIIMOHHBIX + + + + +
YCTPOWCTB
8 dusnka + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHIN I, (pOpMHUPYyeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, M BU/I0B 3aHATHI
CooTBercTBHE KOMMETEHUUH, (OPMUPYEMBIX MPH U3yYEHUH IJUCHUIUIMHBL, U BHUIOB 3aHITHH
IpecTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoorBercTBUE KOMIIETEHIUH, (OPMHUPYEMBIX NPU W3YYEHUU TUCHUIUIMHBI, U BHJIOB

3aHATUHA
Komneren Bune! zagstuii
DopMBbI KOHTPOJIA
oHH Jlex. [Ipak. 3aH. Jlab. pad. Cam. pa0.
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[TK-7 + + + + Otyet mo naboparopHo
pabote, Onpoc Ha 3aHATHUSAX,
3auer, Tect

ITK-9 + + + + Otuer o maboparopHoii

pabote, Onpoc Ha 3aHATHSAX,
3auer, Tect

6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3alMU 00yYeHUs
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHnoBanwue 1ab0opaTopHBIX padboT

®opmupye
Tpynoe MbIE
Hasganus pasnenos HanmenoBanue 1abopaTopHbIX padoT MKOCTb,
q KOMITETEHI]
un
3 cemecTp
3 dusnueckue npoiecchl  MccnenoBanus BOIbT-aMIIEPHBIX XapaKTEPUCTUK 4 I1K-7, T11K-
IIPU KOHTAKTe IIOJIYIIPOBOJAHUKOBBIX JUOJOB 9
Pa3sHOPOIHBIX Vroro 4
Mmarepuaos (p-n-
IIEPEX0Jl, KOHTAKT
METaJUI-IIOTYITPOBOJHUK,
reTeponepexon).
4 ®dusnueckue npouecchl  VccnenoBaHus BoJbT-aMIIEPHBIX XapAKTEPUCTUK 4 [IK-7, IIK-
B CTPYKTYpE C JABYMs OUIOJISIPHBIX TPAH3UCTOPOB 9
B3ANMOZICHCTBYIOWAMH o0 4
nepexoiaMu U eé€
CTaTU4YECKHE
XapaKTEPUCTHUKH.
5 ®usnyeckue npoueccel  MccienoBanus BOIbT-aMIIEPHBIX XapAKTEPUCTHK 4 [IK-7, IIK-
B CTPYKTYpE MeTaJlI- IIOJIEBBIX TPAH3UCTOPOB C P-II-IIEPEXOIOM 9
JUIIEKTPUK- ) Vroro 4
MIOJIYIIPOBOIHUK U €€
CTaTU4ECKHE
XapaKTEPUCTUKH
8 DOTO2NEKTPUYECKHE HccenenoBanus BOIbT-aMIIEPHBIX XapaKTEPUCTUK 4 IK-7, TIK-
SBJICHUS B MDP tpaH-3ucTOpOB 9
MOJIyTIPOBOIHUKAX. Vrtoro 4
9 l'anbBaHOMarHuTHBIE,  McciienoBaHus BONBT-aMIIEPHBIX XapAKTEPUCTHK [IK-7, IIK-
TEPMOMArHUTHBIE U JUOJIHBIX OIITPOHOB 9
TEPMOIJIEKTPUUECKHUE Wroro 7
ABJICHUS B
MTOJIYIIPOBO/THUKAX.
Hroro 3a cemecTp 18
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBbI)
HanmMeHnoBaHme npakTHUeCKuX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tabmuie 8.1.
8
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Tabnuma 8.1 — HanMeHOBaHUE NMPaKTUYECKUX 3aHATHH (CEeMHHAPOB)

) o]
HasBanus paszenos HauMeHOBaHHE MPAKTHYECKNX 3aHATHil (cemuHapoB) ; S § 8. = & @
3 cemecTp
2 Kunetuka HocutTeneid  Pacder BeIMYMHBI KOHTAKTHOM pa3HOCTH 2 I1K-7, TIK-
3aps/0B B noteHnuanoB (aup@Gy3noHHOTO MOTEHIMANA) IPU 9
MOJYIIPOBOJAHUKAX U TOKA HM3MEHEHHH KOHILIEHTPAIMK IPUMECH B OTHOM U3
obmacreii mepexona.
Hroro

3 dusnueckue npoiecchl  Pacuer myMpuHbI epexoja B 3aBUCUMOCTH OT MOMYJISI I1K-7, TIK-
IIPU KOHTAKTe Y TIOJISIPHOCTH MPUII0KEHHOTO HAIIPSHKEHUS. 9
Pa3HOPOIIHBIX Vitoro 4
Marepuayos (p-n-
nepexo/l, KOHTAKT
METaJJI-I0IYIIPOBOIHUK,
reTepoIepexon).
4 ®dusnueckue npouecchl PacueT TEengoBbIX TOKOB U TOKOB TEPMOTEHEPALlUU B 4 [IK-7, IIK-
B CTPYKTYpE C IBYMs Mepexoax 13 MOJIYIMPOBOJIHUKOBBIX MaTEPHUAIIOB C 9
B3aUMOJICHCTBYIOLIUMU  PA3JIMYHON IIMPUHOW 3alPEIEHHON 30HbI OT
nepexonaMu u eé TEeMIEPaTyphbl
CTaTU4YeCcKue Vrtoro 4
XapaKTePUCTHUKH.
5 ®dusnyeckue npoueccel Pacder BOIBT-aMIIEPHBIX XapaKTEPUCTHK 4 [IK-7, IIK-
B CTPYKTYpE MeTalll- U7CAM3UPOBAHHBIX MEPEXOA0B MPH PA3TUIHON 9
JUAIIEKTPUK- TeMIeparype.
MOJTYTIPOBOIHUK H €8 Vitoro 4
CTaTU4YeCcKue
XapaKTePUCTUKH
8 doTOo3MEKTpUYECKHE Pacuer 6aprepHoii U 1udPy3noHHON emMKocTen 2 [IK-7, IIK-
ABJICHUS B nepexozna. 9
MOJTyTIPOBOIHUKAX. Wroro
9 l'anpBanomarauTHBIC,  JlaTumk Xosa. TIK-7, TIK-
TEPMOMArHUTHBIE U Vrtoro 9
TEPMORJIEKTPUUECKUE
ABJICHUS B
MOJTyTIPOBOAHUKAX.
Nroro 3a cemecTp 18

9. CamocrosiTeibHasA padoTa

Bunel camocrosTenbHOl paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHILIMHU MIPE/ICTABICHBI B

tabmuue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSTENbHOM pabOThI, TPYAOEMKOCTh U GOpMUpPYyEMbIEe KOMIETEHIIMH
®opmupy
Tpyno
. eMble
Bubl caMOCTOATENBHON  €EMKOCT
Ha3Banus paznenos @DopMbI KOHTPOJIS
paboThI b,
KOMITETEH
UH
3 cemecTp
1 Beenenue B pusuky [TpopaboTka JTeKIIMOHHOTO 1 IIK-7, 3aget, Onpoc Ha 3aHATUSX,
MOJIyTIPOBOAHHUKOB Marepuala I1K-9 Tecr
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Hroro

2 Kunetuka HocuTenen [TpopaboTKa JEKIIMOHHOTO 3 IIK-7, 3aget, Onpoc Ha 3aHATUSX,
3apsioB B Marepuasa I1K-9 Tect
TOJYNPOBOIHMKAX M TOKH 1 o
3 ®usznueckue npoueccel  [logroroBka 4 I1K-7, 3auet, Onpoc Ha 3aHATHUSAX,
IIPU KOHTAKTE IIPAKTUYECKUM 3aHATHSIM, I1K-9 Otuer o naboparopHoit
Pa3HOPOJIHBIX MaTepHalloB CEeMHUHapaM pabote, Tect
(p-n- mepexoz1, koHTaKT [TpopaboTKa JTEKIMOHHOTO 1
METAJUI-IONYPOBOAHKK, epuana
reTepornepexon).
OdopmiteHre 0T4eTOB 10 4
naboparopHbIM paboTam
Hroro
4 ®duznueckue npoueccol  [loaroroska k 4 IIK-7, 3auet, Onpoc Ha 3aHATHUSX,
B CTPYKTYpE C ABYMsI MPAKTUYECKUM 3aHSATHUSIM, I1K-9 Otyet mo naboparopHoi
B3aUMOJICHCTBYIOLITUMU CceMHHapam pabote, Tect
TICPEXONAMU 1 CC [TpopaboTka JTeKIIMOHHOTO 1
TaTUICCKU
CTaTHHCCKIe Marepuasna
XapaKTePUCTHUKH.
Odopmienne oT4eTOB 10 4
nabopaTopHBIM paboTam
Uroro
5 ®uznueckue npoueccol | [logroroeka k 4 [IK-7, 3auet, Onpoc Ha 3aHATHUSAX,
B CTPYKTYpE METaILI- IIPAKTUYECKUM 3aHATHSM, I1K-9 Otuer no naboparopHoit
TUDIIEKTPUK- ceMuHapam pabote, Tect
I BOJIHUK U €€
OJTYHPOBOZL ce [IpopaboTka JIEKITMOHHOTO 2
CTaTU4YeCcKue Marepuaa
XapaKTEPUCTUKHU
ITonroroBka k 4
71a0opaTopHBIM paboTam
Uroro 10
6 Otnuyne peanbHbIX [TpopaboTka JIEKITMOHHOTO 1 [1K-7, 3auer, Tect
AIIEKTPOHHO-BIPOYHBIX  Marepuaia [1K-9
MepPEXo/I0B OT Vroro 1
UJI€aTN3UPOBAHHBIX.
7 ®uznyeckre OCHOBBI [IpopaboTka JIEKITMOHHOTO 1 [1K-7, 3auer, Tect
YIPaBICHHS TOKOM KaHaja Marepuana [1K-9
C TIOMOIITBIO Vroro 1
YIOPABISIOLIETO IEpexoaa
8 DOTOREKTPUUECKHUE ITonroroBka k 2 I1IK-7, 3auet, Onpoc Ha 3aHATHUSAX,
SBJICHUS B MPaKTUYECKUM 3aHATUSIM, [1K-9 Ot4er o 1abopaTropHoOii
MOJTYITPOBOTHUKAX. CeMHHapam paborte, TecT
[TpopaboTka ITEeKIIMOHHOTO 1
Marepuasna
IToaroroBka k 4
nmabopaTopHBIM paboTam
Uroro
9 I'anbBaHOMAarHUTHLIC, IToaroroBka k 2 IIK-7, 3auet, Onpoc Ha 3aHATUSX,
TEPMOMAarHUTHbIE U [IPAKTUYECKUM 3aHATHUSIM, I1IK-9 Otuer no naboparopHoit
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TEPMODJIEKTPUUECKUE ceMuHapaMm paborte, Tect
ABJICHHA B [TpopaboTKa JEKIIMOHHOTO 1
MOJTYTIPOBOAHUKAX. Marepraia

OdopmieHre 0T4eTOB 10 4

J1abopaTopHBIM paboTam

Htoro 7
Wroro 3a cemectp 48
Hroro 48

10. KypcoBoii npoekTt / kypcoBasi padora
He npenycmorpeno PVYII.

11. PeliTuHIOBas cucTeMa AJIA OHCHKH YCII€BA€EMOCTH oﬁyqammnxca

Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

11.1. BanjabHbIe OLIEeHKH /JIs1 3JIEMEHTOB KOHTPOJIA

. . MakcumanbHbIi
. MaxkcuMabHBIH MaxkcuManbHBIH
DJeMeHTHI y4eOHO 0ast 3a mepuos Bcero 3a
6amn na 1-yto KT ¢ Gamn 3a mepuon
JeSITeIbHOCTH mexay 2KT u na cemMecTp
Hauana cemectpa Mexay 1KT u 2KT
KOHEIl cemecTpa
3 cemecTp
3ager 10 15 15 40
Orpoc Ha 3aHATUAX 5 5 5 15
Otuer o nabopaTopHoii 10 10 10 30
pabote
Tect 5 5 5 15
Htoro makcumym 3a 30 35 35 100
NEPUOJL
Hapacratomum urorom 30 65 100 100
11.2. Ilepecyer 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBiIeH B Tabnuue 11.2.
Tabmuma 11.2 — IlepecueT 6aIoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
banbl Ha 1aTy KOHTPOJIBHOW TOYKHU Orenka
> 90% ot MakcuManbHON cyMMbI O6astoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMbl OaisioB Ha gary KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMbI OasuioB Ha naty KT 2

11.3. IlepecyeT cymMMbl 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOJAHYI0 OLIEHKY
[TepecueT cymmbl 6a/IJI0B B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TalOnuIle
11.3.
Tabnuua 11.3 — [1epecueT cymmbl 6aJIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY

HtoroBast cymma 0anios,
Onenka (I'OC) YYHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTM4HO) (3a4TEHO) 90 -100 A (OTIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoportiio)
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75 - 84 C (xoporo)
70-74 D (ynoBneTBOpUTEIBHO)
65 - 69
3 (YyAOBIETBOPHUTEIIBHO) (3a4TEHO) 60 - 64 E (H0CpeACTReHHO)
2 (seynoBIeTBOPHTEIHHO) (HE Hwuxe 60 6anmoB F (neynoBneTBopHUTEIIBHO)
3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE O00ecnieYeHHue TUCHUIINHBI

12.1. OcHoBHas JuTEpaTypa

1. VYdyebnoe mocobue «MukpoanekTponuka» : Jlus Hampasinenuss noarotropku 210100.62
«DONeKTpOoHUKA W HaHOANEKTpoHuKay. [Ipoduis: «[Ipombinennas snekrponuka» / Jlerocraes H. C. -
2013. 172 c¢. (Mara gocryma 20.05.2018) [Dnextponsslii pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/4280 (nara oopamenus: 02.07.2018).

2. Hecwmenos, Hukomait CepreeBudu. dusnyeckue OCHOBBI MHUKPOAJICKTPOHUKH : YueOHOe
noco6ue (7151 aBTOMaTU3UPOBaHHON TexHONIOruu oo0yuenus). - Tomck : TYCVYP , 2007. - 276 c. (Hanuuue
B 6ubmmnorexke TYCVYP - 187 5k3.)

3. DOmnekrponnka. Yacts 1: YueOnoe mocobue / Mxouu B. M., [llanumos B. A. - 2016. 209 c.
(Hara J0CTyna 20.05.2018) [DNEeKTpOHHBII pecypc] - Pexum JocTyna:
https://edu.tusur.ru/publications/7278 (nara oopamenus: 02.07.2018).

4. Dnektponuka. Yacte 2: Yuyebnoe nocodbue / Urkosuu B. M., [llanumos B. A. - 2016. 120 c.
Hara JOCTYyTIa 20.05.2018 [DneKTpOHHBII pecypc] - Pexxum JOCTYTIA:
https://edu.tusur.ru/publications/7279 (nara obpamenus: 02.07.2018).

12.2. lonoinuTeIbHAS JIUTEpPaTypa
1. AsaeB H.A. OCHOBBI MHUKPOSJIEKTPOHHKH: PEKOMEH0BaHO MUHHCTEPCTBOM OOpa30BaHHS. —
M.: Paguo u cBsi3b, 1991. — 287 c. (Hanuuue B 6ubnuorexke TYCVYP - 87 3k3.)
2. Dnexrponuka: YuebHoe nocodue / Konosanos B. @. - 2012. 266 c. [lara noctymna 20.05.2018
[DnexTponHblif pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7314 (mata oOpamieHus:
02.07.2018).

12.3. YueOHO-MeTOOUYECKHE ITOCOOUS

12.3.1. O0s3arebHBbIC y4eOHO-METOAMYECKHE T0COOHS

1. VYuebHoe mocobue «MHKPOCXEMOTEXHUKAa AHAJIOroBas MHUKPOCXEMOTEXHUKa»: Jlnd
HanpasneHus: noarotoBku 210100.62 «OnexkTpoHuka U HaHOAEKTpoHUKay. [Ipoduns: «[Ipombiniennas
anektponuka» / Jlerocraes H. C., YerBeproB K. B. - 2014. 238 c. (Ilocobue pexkoMeHI0BaHO K
npakthuueckuM 3aHstusMm) Jlara goctyma 20.05.2018 [DnextponHsiii pecype] - Pexum mgoctyma:
https://edu.tusur.ru/publications/4289 (nara obpamenus: 02.07.2018).

2. Dnektponuka: YueOHO-MeToganueckoe nocodue / Uikosuy B. M., [llamumos B. A. - 2016. 76
c. (ITocobue pexkoMeHIOBAaHO K CaMOCTOSATENILHBIM U TNpakudeckuMm 3aHatusM) (lara nocryma
20.05.2018) [Dnexrponnsiii pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/7280 (mara
obpamenus: 02.07.2018).

3. HccnemoBanue BOJNBT-aMIIEPHBIX XapaKTEPUCTHK MOIYIPOBOAHUKOBBIX JIUOJOB: PyKoBOICTBO
K JaboparopHoii pabore / 3abomouxuii A. M., lllanumoB B. A. - 2018. 11 c. [lara goctyna 18.06.2018
[DnexTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/7912 (mara oOpamieHus:
02.07.2018).

4. MW ccnenoBaHue BOJBT-aMIIEPHBIX XapaKTEPUCTHK OMITONISIPHBIX TPAH3UCTOPOB: PYKOBOICTBO K
naboparopHoii pabdore / 3abomoukuit A. M., [Hanumos B. A. - 2018. 9 c. lara nocryna 18.06.2018
[DnexTponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7913 (mara oOparmienwus:
02.07.2018).

5. HccnemoBaHne BOJIBT-aMIEPHBIX XapaKTEPHCTUK IOJIEBBIX TPaH3UCTOPOB: PyKOBOACTBO K
naboparopHoii pabote / 3abomoukuit A. M., lanumor B. A. - 2018. 16 c. Jlara noctyna 18.06.2018
[DnexTponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7914 (mara oOGparenus:
02.07.2018).
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12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI[ C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJIN/10B

Y4eOHO-MeTOqMUeCKe MaTeprabl sl CaMOCTOSATEIbHOW U ayIUTOPHON paboThl 00Y4arONIIXCs
U3 YHClia JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS U MHBAJIUAOB MPEIOCTABIAIOTCS B (hopMax,
aIaAITUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIIPUSATUS MHPOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIst M1 ¢ HAapyLIeHUsIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOU (hopme.

JI1st 1M1 ¢ HAapyLIEeHUSIMHM OIIOPHO-ABUTIATEIbLHOIO aNapara:

- B (hopMe 2JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Ilpu wu3ydeHUM JUCUMIUIMHBI pEKOMEHAyeTcss oOpamarbcs K  0a3aM  JIaHHBIX,
MH(POPMALMOHHO-CIIPABOYHBIM M ITOMCKOBBIM cUCTEMaM, K KOTopbiM y TYCYPa oTkpsIT HoCTY:

2. 1. https://lib.tusur.ru/ru/resursy/bazy-dannyh (nara noctyna 20.04.2018)

3. 2. http://protect.gost.ru/ (mara gocryma 20.04.2018)

4. 3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya (mara nocrtymna 20.04.2018)

5. 4. https://elibrary.ru/defaultx.asp (gara gocryma 20.04.2018)

6. 5. http://www.tehnorma.ru/ (mata nocrtymna 20.04.2018)

12.5. [lepuoguyeckne U3TaHusl

1. DnexTpoHHMKa : Hay4yHO-TEXHHUYECKWH kypHan. M3sectus BY3oB/ MunnctepcTBO
obpazoBanust Poccuiickoii ®@eneparuu (M.), MOCKOBCKHII TOCYIapCTBEHHBI HHCTUTYT AJIEKTPOHHOMN
TexHuku. - M. : MUOT, 1996 - . - ISSN 1561-5405.

2. PanuoTrexHuKa : Hay4yHO - TEXHUYECKUH )XypHal. - M. : Paguorexnuka . - XXypHai BBIXOOUT C
despaip 1937 1.

3. DIIeKTpOHMKA : HAyYHO-TEXHUYECKUH xypHail. - M. : Mup . - JKypnan Beixonut ¢ 1961 r.

4. Pagnodusmka M (QPuU3MYECKHE OCHOBBI D3JIEKTPOHUKH [DIeKkTp.pecypc| : pedepaTuBHbII
xypHai. Cep. 18. XK. - M. : BUHUTU . - Kypnan Beixonut ¢ 1954 r.

13. MarepuajbHO-TeXHHMYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NporpaMMHoe
o0ecrneyenmne

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMUYECKOMY M NMPOrPAMMHOMY 00ecredeHn 0
AMCUMILTUHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecredeHne 1 JeKIUOHHBIX 3aHATHI
Jis mpoBenieHus 3aHATUN JIGKIIMOHHOTO THUIA, IPYNIOBBIX U WHAWBUIYAJIbHBIX KOHCYJBTAIU,
TCKYLIETO KOHTPOJA U npOMencyTquoﬁ ATTCCTAllMU HCIIOJIB3YCTCA yqe6Ha$1 AyaIuTOpHA C KOJIUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 00opyioBaHHas TOCKOM U cTaHAapTHOU yueOHoi Mebenbto. MMmeroTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHME M Y4eOHO-HAISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKUE
WUTIOCTPAIUH 110 JICKIIHOHHBIM pa3ziesiaM JUCIUIUIUHBL.

13.1.2. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe obecredeHue I NPAKTHYEeCKUX 3aHATHI

JlaGoparopusi KOMIJIEKCHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI B yIIpaBIeHUH

ydeOHast aymuTOpHsl Ui TPOBENCHUS 3aHATHN JICKIIMOHHOTO THUIIA, ydeOHas ayauTopus s
MPOBEICHUS 3aHATUI MPAKTHUECKOTO TUIIA, yueOHas ayAUTOPUs JJIs IPOBEACHUS 3aHATHI J1a00paTopHOro
THUIIA, yqe6HasI ayauTopuda IJid IpOBCACHUA 3aHATHH CEMUHAPCKOTO THUIIA, TOMCUICHUEC IJIsI KypCOBOI'O
MPOEKTUPOBAHUS (BBIMOTHEHUS KYpPCOBBIX palOT), MOMELIEHHE JUIsl TPOBEIACHHUS TPYNIOBBIX U
HHAWBUAYAJIbHBIX KOHCYHBTaHHfI, MOMEIICHUE OJId MPOBECACHUA TCKYIICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ
arrecraluu

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 209 ayg.
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Ornucanue UMErIIerocs 000pyI0BaHNUS:

- Komnerotep Intel ¢ Mmonutopom (16 mit.);
- Cton nuceMenHbIi 120 cm (18 mT.);

- Jlocka TpéxaneMeHTHas;

- DKpaH pYJIOHHBI;

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOe;
- Pabouee mecTo mpenogaBares.
[IporpammHoe obecrieueHue:

— Adobe Acrobat Reader

— Microsoft Windows XP

— TALGAT2016

VYuebHast 1aboparopusi HU(PPOBHIX YCTPOHCTB U MUKPOIPOLIECCOPOB

yueOHasi aynuTopus sl MPOBEIEHUs 3aHATUN JEKUMOHHOIO THUMA, y4yeOHas ayguTOpHs JUIs
MPOBEICHUS 3aHATUN MPAKTHUECKOTO THIIA, yueOHas ayJuTOpus JJIs POBEACHHUS 3aHATHIA 1a00paToOpHOro
TUMa, ydeOHas ayIuTOpHs NJs MPOBEACHUS 3aHITHA CEMHUHAPCKOTO THUIIA, MOMEIICHUE AJI1 KypCOBOTO
MPOEKTUPOBAHUS (BBIMOTHEHUS KYpPCOBBIX pPalOT), MOMENICHHE JUIs TPOBEACHHUS TPYMIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIBTAIMH, MIOMEIIEHNE Ul MPOBEICHUSI TEKYILEro KOHTPOIS U MPOMEKYTOUHOU
aTTECTAIlNH, TIOMEICHHE JJIS1 CAMOCTOSTEIILHON paboThI

634034, Tomckas obmnacte, I. Tomck, Bepmnnuna ynuua, a. 47, 218 ayx.

Onucanue uMmeroIerocs 000pya0BaHus:

- I'eneparopsr: '3-53 (3 wt.), I'3-112/1 (3 mit.), I'5-54 (6 mT.);

- Ocutorpadsr GOS-620 (6 mt.);

- Maketsl (6 mT.);

- locka aynuropHas;

- Kommnekr cnenuanu3upoBanHoi yueOHo# Mebenu;

- PaGouee mecTo mpenogaBarels.

[TporpammHuoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecredyeHne 1JIs J1adopaTopHbIX pador

VYuyebHast 1aboparopusi HU(PPOBBIX YCTPOHCTB U MUKPOIPOLIECCOPOB

ydeOHas aynuTOpHsl JJIsi TPOBEACHUS 3aHATUN JICKIIMOHHOTO THNA, y4deOHas ayJuToOpus JUIs
IIPOBE/ICHUS 3aHATUI MPAKTHUECKOTO TUIIA, yueOHas ayAUTOpHs AJIs IPOBEICHUS 3aHATHH 1a00paTopHOTro
TUTNa, ydeOHasi aymuTOpHsl U TPOBENEHUS 3aHATHH CEMHUHApPCKOTO THIIA, MMOMEIICHUE JUISI KYypCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX pAalOT), MOMELIEHHE JUIsl TMPOBENCHHUS TPYNIOBBIX U
WH/IMBUYaIbHBIX KOHCYJIBTAllUH, TIOMEIICHHE ISl TTPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOTHOMH
aTTeCTallu, IOMELEHHUE ISl CAMOCTOSTEIbHON paboThI

634034, Tomckast obnacts, . Tomck, Beprununa ynuna, 1. 47, 218 ayg.

Onucanue uMmeroIerocs 000pya0BaHus:

- I'eneparopsr: ['3-53 (3 wt.), ['3-112/1 (3 wt.), ['5-54 (6 wt.);

- Ocuumnorpagpsr GOS-620 (6 wr.);

- MaxkeTsl (6 mT.);

- Jlocka aynutopHas;

- Kommuiekt ciennanusupoBanHoi yueOHON Mebenu;

- PaGouee mecTo mpemnogaBares.

[TporpammMHoe oOecnieueHue He TpedyeTcsl.

13.1.4. MarepuaJIbHO-TEXHHYECKOE H IPOrpaMMHOe o0ecredeHue VIS CAMOCTOSTeIbHOI padoThl
Jist camocTosTeNnbHOM paboThl MCTIONB3YIOTCA yueOHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocrekr, a. 40, 233 ay.;
- 634045, Tomckast o6macTs, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6nacTh, I. Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTh, . Tomck, Bepimauna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast MmeOeb;

- komnbioTepsl kiaacca He Huxe [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIIBIOTEPHI MOAKIIOUEHB K ceTn «VHTepHeT» M 00ecreuuBaloT JOCTYN B SJIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

TaTUBHON MHAYKIIMOHHOW CHCTEMBI. Y4eOHas aylIuTOpus, B KOTOPOH 3aHMMAIOTCS 00ydaromuecs
CH

[lepeyeHs MpOrpaMMHOTO 00ECIICYECHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

13.2. MarepuajbHO-TeXHHYeCKoe o0ecriedeHre JUCIUIITIMHBI 1JIs1 JTMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10pOBbS U WHBaJIUIaMU
OCYILECTBIIICTCS C UCIOIb30BAaHUEM CPEACTB 00yUeHHs OOIIEro U CHEeHUaIbHOI0 Ha3HAUEHHUS.

[Tpu 3aHATHAX € OOy4YaIOLIMMHUCS € HAPYLIEHMAMM CJIyXa IPEAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOUICH anmaparypbl, MYJIbTUMEAUMHBIX CPEIACTB W JIPYIMX TEXHMUYECKHX CPEICTB
npuemMa/mepenadu ydeOHoOW MH(GOpPMANKMK B JOCTYHMHBIX (OpMax, MOOMIBHON CHCTEMBI HpEnoaaBaHUs
U1 00Yy4arOLIMXCsl ¢ MHBAINIHOCTBIO, IIOP apyIIEHUEM CiIyXa, 000pyI0BaHa KOMIIbIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, JEKTPOHHON JOCKON, MYIBTUMEIUHUHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOLUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM [IPEIYCMOTPEHO UCIOJIb30BaHHE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpU IMOMOLIHM BUACOYBEINUUTENEH 1151 KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHHMSIMM OIIOPHO-IBHMIaTeJIbHOIO Aammapara
UCHOJB3YIOTCSl aJbTEPHATUBHbBIE YCTPOWCTBA BBOJA HMH(OpPMAIMM U JApYrHe TEXHUUYECKUE CpelCTBa
npuema/nepenaud yueOHOM MHQpOpMalMM B JOCTYIMHBIX (QopMax, MOOUIBHOW CHUCTEMBI OOyUeHUsS IS
JIOZIEN ¢ MTHBAJIMHOCTBIO.

14. OneHovHbIE MaTrepvajJabl  METOANICCKUEC PEKOMECHIAIUH M0 OPraHU3allui U3YyYCHUN
AUCHHUIIIMHBI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAHMYECKHE PEKOMEH AN
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I U YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a )IHCHHHHHHOﬁ
KOMITETEHIIUH MCIIONIB3YIOTCS OLICHOUHBIE MaTepUabl B COCTABE:

14.1.1. TecToBble 3a1aHus
1. Kaxkue THITBI TOTYIIPOBOIHUKOBBIX MaTEPHUATIOB HCITOJIB3YIOTCS TIPH CO3AHUH P-N TIEPEXOJIOB:
a) «ny MOJIYIPOBOIHUKOBBIE MaTepPHAIIBI.
0) «p» MOJIYIPOBOAHUKOBBIE MaTEPUAIbI.
B) «i» TOJYIPOBOIHUKOBBIC MaTepHAIIbI.
T) «p-n».
2. Kaxoit momympoBOIHHUKOBBINA Marepras 00ecredrnBaeT HanOOIBIIYI0 Pa00UyI0 TeMIIepaTypy:
a) Ge.
0) Si.
B) GaAs.
3. Kakoit momynpoBOJHUKOBBIN MaTepual Auoaa odecrneunBaeT HauboNbIIy0 pabovyIo 4acToTy:
a) Ge.
0) Si.
B) GaAs.
4. Tlpu xakoM BKIIOYCHHH JUOJA HA P-N MEPEXo/ie BRIALISICTCS HauOObIIas MOIIHOCTE:
a) O6paTHOM.
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6) Ipssmom.

B) B o6mactu mpo0Gos.

5. Jlns gero ogHy M3 o0nacTel p-n mepexoa BBIIOIHAIOT OTHOCUTEIBHO, BBICOKOOMHOM:

a) Jlns yBenudueHust ObICTPOACHCTBUS.

0) Jl1st yBenmm4eHus: MaKCHMaJIBHOTO TOKA.

B) Jlyist yBenmMUeHUsT HAIIPSHKSHUS TTPOOOSL.

6. Kak MeHsieTcs eMKOCTh p-n Iiepexoa Mpu 0OpaTHOM BKIIIOYEHUH M YBEJIIMYCHUU 3aITHPAIOIIETO
HaIPSDKEHUS:

a) YBENMYUBaCTCH.

0) He mensiercs.

B) YMeHbIIaeTCA.

7. B obnactu npo0osi CONpOTHBIIEHUE P-N MEepexoa:

a) Rnep—oo.

6) Rnep=0.

B) Riiep HensmeHHo.

8. Jlns yBenudeHwus ObICTPOJAEHCTBUS MOIYIPOBOIHUKOBOTO MPHOOpa MaTepual p-n nepexoa:

a) Cnabo nerupymor.

6) CUITbHO JIETUPYIOT.

B) BBIMONHSIOT U3 1 OTYIPOBOAHUKA.

9. Ilpu npsiMoM BKITIOUEHUH P-h MEPEX0a COMPOTUBIICHUE MTEPEX0/a;

a) Rnep—oo.

6) Ruep=0.

B) Riiep HensmeHHo.

10. B kaxoil cxeme BKJIIOYEHHUsI OMMOJSPHBIE TPAH3UCTOPHI UMEIOT MAaKCUMaIbHBIN KOd((ULIHEHT
YCHJIEHUS 1O MOIIIHOCTH:

a) Ob.

0) OK.

B) OD.

11. Ilpm KaKoM BKJIIOYEHUU JMOJA HA P-N MIEPEXOe BBIIEISIETCS HAUMEHbBINAsI MOIIHOCTb:

a) O6parHOM.

0) [Ipsimom.

B) B oGmactu mpobost.

12. B kakoil cxeMe BKJIIOUEHHUS OHUIOJSPHBIE TPAH3UCTOPHl HMEIOT MaKCHUMAaJlbHOE BXOAHOE
COIIPOTHBIICHHE:

a) Ob.

6) OK.

B) OD.

13. B kakoif cxeMe BKIIOYEHHs OWIONSPHBIE TPAH3UCTOPHl HMMEIOT HAWIydlIMe YacTOTHBIE
CBOMCTBA:!

a) Ob.

6) OK.

B) OD.

14. JIuonHblil ONTPOH 3TO:

a) CBeTomuoI.

0) ®otoamos.

B) CBeTo- 1 (OTOIMO/ B OAHOM KOpIycCe.

15. B kakux pexxumax MoryT padotark (OTOINOBI:

a) [IpeoOpa3oBbIBaTh CBET-CUTHAIL.

0) @oToreHepaTopshl.

B) [IpeoOpazoBbiBaTh epeMeHHOE HANPSKEHUE B TOCTOSHHOE .

16. Jlnsa mojeBoro TpaH3WCTOpa ¢ MHAYIIMPOBAHHBIM «N» KAHAJOM B CXEME «OOIIMA MCTOK» MpHU
YBEITMUEHUH OTPHUIIATEILHOTO HANPSDKEHHS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIaercs.

0) YBenuuuBaeTcs.
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B) OcTaercsi HEM3MEHHBIM.

r) Pasen 0.

17. JIns mojeBOro TPaH3UCTOpa C BCTPOSHHBIM «pP» KAaHAJIOM B CXEME C OOIIMM HCTOKOM IIpH
YBEJIMUYEHUH OTPUIIATEIHLHOTO HAMPSKEHUSI Ha 3aTBOPE TOK CTOKA:

a) YMeHbI1aercs.

0) YBenuuuBaeTcsl.

B) He mensiercs.

18. M3 kakoro mnoaynpoBOAHMKOBOTO MarepHaia CleQyeT HM3TOTOBUThH IOJIEBBIE TPAH3UCTOPHI,
o0Jiagaone MaKCUMaIbHBIM ObICTPOACHCTBHEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

n) InN (Hutpua unaust)

19. Kakoii M3 BUAOB TOJEBBIX TPAH3UCTOPOB OONagaeT HAMMEHBIIEH YYBCTBHTEIBHOCTBHIO K
ANIEKTPOCTATUYECKOMY MPOOOIO:

a) [losieBble TPAaH3UCTOPBI CO BCTPOEHHBIM KaHAJIOM.

0) [ToneBbie TPaH3UCTOPHI C HHAYIIMPOBAHHBIM KaHAJIOM.

B) [loneBbie TpaH3UCTOPBI C «P-N» MEPEXOAOM.

20. [lns ympaBieHHUSI TOKOM CTOKA IOJIEBBIM TPAaH3UCTOpaM TpeOyeTCsl U3MEHSTh:

a) Tox 3arBOpa.

6) Hanpspxenue Ucn.

B) Hanpsixenue Usn.

14.1.2. Tembl OIPOCOB HA 3aHSATHAX

1. VYcnoBuble rpaduyeckue 0003HAYEHHUS, BOJBT-aMIIEPHBIE XAPAKTEPUCTUKH U TapaMeTphl
JMOJIOB: MJIOCKOCTHBIX, TOYEUHBIX, UMIYJIbCHBIX, JIJABUHHBIX, TYHHEIbHBIX, CTAOMJINTPOHOB, BAPUKAIIOB.

2. YcnoBHble rpaduueckue 0003HAYECHUS, BOJBT-aMIIEPHBIC XApPAKTEPUCTUKH U MapaMeTpsl
JMOJIOB: CTa0MJINTPOHOB, BapuKaroB, nuoaoB [llotku, quomos ["anHa.

3. YcnoBHble rpaduyeckue 0003HAUEHUsS, BOJBT-aMIICPHBIE XapPAKTEPUCTUKA U MapaMeTphbl
JIMOJIOB: CBETOJUOOB, (DOTOANOIOB, IUOIHBIX ONTPOHOB.

4. bunonsipHble TPAH3UCTOPHI P-N-p B TPEX CXeMax BKIIOUCHMS U TPeX PexUMax paboThl.

5. bunonspHbie TpaH3UCTOPHI N-P-N B TPEX CXEMaxX BKIIIOUEHHUS U TPEX peKUMax padOThI.

6. IloneBble TPaH3UCTOPHI C P-KaHAJIOM B TPEX CXEMax BKIIIOYEHHUS U TPEX pexKHUMax paboThI.

7. IloneBble TPaH3UCTOPHI C N-KAHAJIOM B TPEX CXeMax BKIIOUEHHUS U TPEX pexumax padoThl.

8. BeHTHIbHOE CBOWCTBO p-N MEPEXOAA.

9. Buasl mpo0oeB p-n nepexoa.

10. AkuenTopHsle U TOHOPHBIE IPUMECH.

11. Pa3HOBHIHOCTH TOJIEBBIX TPAH3UCTOPOB.

12. CobcTBeHHast AIEKTPOIIPOBOAHOCTH MOYIIPOBOTHUKA

14.1.3. 3auér
. Anox IoTTkw.
. CBeroauop.
. BAX nneanuszupoBannoro auoza. [lapamerpsr.
. Jmox CBU.
. ToueuHEBIN THOI.
. [ImockocTHOM nUO.
. ®oTtonuon.
. UMniynibCHBIN 11O
. Paspemennsie u 3ampenieHHble dHepreTuueckrue 30HbI. COOCTBEHHAs 3JIEKTPONPOBOTHOCTH
MOJTYTIPOBOTHHUKA
10. IIporneccsl nepeHoca 3apsa0B B moaynpoBoaHukax. Auddysus u apeiid Hocureneit 3apsa.
11. duznveckue mporecchl B OUMONsIpHOM TpaH3ucTtope. OCHOBHBIE MapaMeTphl OUMOISIPHBIX
TPaH3UCTOPOB.
12. ®usnyeckue MNPOUECCHl B TMOJIEBOM TPAH3UCTOPE C YHPABISAIOMIUM pP-N  MEPEXOIOM.

O 00 1N DN K~ W —
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Crarnyeckue XapaKTepUCTUKH.

13. ®usznueckue npoueccel B MIII-Tpan3ucropax. CTaTnueckue XapakTepUCTUKH.

14. CocraBHoli TpaH3ucTop. CXeMbl COCTAaBHOTO TPAH3UCTOPA.

15. ®orosnekTpuueckue MprudOPsI Ha OCHOBE BHeNTHEro (hoTodddexra.

16. doTosnekTpudecKue MpuOOPLl HA OCHOBE BHYTpeHHEro ¢orodddexra.

17. ®otorpanzucrop. [Ipunuun aeiicteus. OCHOBHBIE XapaKTEPUCTUKH.

18. h-mapamerpel. @usznueckuii cMbica k03(pPULIMEHTOB. DKBUBAJICHTHASI CXeMa TPAaH3UCTOPA C
yderoM h-mapameTpoB

19. y-napamerpsl. @usznueckuii cMbica k03()GUIMEHTOB. DKBUBAJICHTHAS CXeMa TPaH3HCTOpa C
Y4ETOM y-I1apaMeTpoB

20. DKBUBAJIEHTHBIE CXEMBI JJIs1 OUTIONSIPHBIX U MOJIEBBIX TPAH3HCTOPOB.

14.1.2. Tembl OIPOCOB HA 3aHATHAX

1. VYcnoBuble rpaduyeckue 0003HAYEHHUS, BOJBT-aMIIEPHBIE XAPAKTEPUCTUKU U IapaMeTpsl
JIMOJIOB: TIJIOCKOCTHBIX, TOUEUHBIX, UMITYJbCHBIX, TaBUHHBIX, TYHHEJIbHBIX, CTAOUIIUTPOHOB, BAPUKAIIOB.

2. VYcnoBHble rpaduueckue 0003HAYECHHUS, BOJBT-AMIIEPHBIE XapAaKTEPUCTUKU U MapaMeTpsl
JMOJIOB: CTa0MJIMTPOHOB, BapuKaroB, nuoaoB [llotku, nuomos ['aHHa.

3. VYcnoBHble rpaduyeckue 0003HAUEHHUS, BOJBT-aMIICPHbIC XapPAKTEPUCTUKU U TapaMeTpbl
JIMOJIOB: CBETOJUOOB, (DOTOANOIOB, IUOIHBIX ONTPOHOB.

4. bunomisipHble TPAH3UCTOPHI P-N-p B TPEX CXeMaX BKIIIOYCHHS U TPEX peKUMax padoThI.

5. bunonsipabie TpaH3UCTOPHI N-p-N B TPEX CXEMaxX BKIIIOUEHUS U TPEX peKUMaxX paOdOTHI.

6. [ToneBbie TPAH3UCTOPHI C P-KAHATIOM B TPEX CXeMax BKIIOUCHUS U TPEX pexuMax padoThl.

7. IloneBble TPaH3UCTOPHI C N-KAHAJIOM B TPEX CXEMax BKIIIOUEHHUS U TPEX pexuMax padoThl.

8. BeHTWIIbHOE CBOMCTBO p-n mepexoza.

9. Bugsl mpoboeB p-n mepexoa.

10. AKuenTopHbIe U JOHOPHBIE PUMECH.

11. Pa3HOBHUIHOCTH TIOJIEBBIX TPAH3UCTOPOB.

12. CoOcTBeHHAas 3IEKTPONPOBOIHOCTh MOIYITPOBOIHUKA

14.1.3. 3auér

. Jwon IoTTKH.
. CBeronuon.
. BAX uneanusuposannoro nuona. [lapamerpsi.
. Anoxg CBUY.
. ToueuHEIN THOI.
. [ImockocTHOM nuOL.
. DoTtonuon.
. UMIynbCcHBIN 11O
. Paspemennsie u 3ampenieHHble dHepreTuueckue 30HbI. COOCTBEHHAs 3JEKTPONPOBOIHOCTD
IIOJIyTIPOBOAHUKA

10. ITpoueccrl epeHoca 3apsAa0B B moxynpoBogHukax. Juddysus u aperid Hocureneit 3apsna.

11. ®usnyeckue npoueccsl B OUMOIAPHOM TpaH3ucTOpe. OCHOBHBIE MapaMeTpbl OUMONISAPHBIX
TPaH3UCTOPOB.

12. @usnyeckue NpPOLECCH B IOJEBOM TPAH3UCTOPE C YIPABIAIOIUM pP-N HEPEXOIOM.
Crarnueckue XapakTepUCTUKH.

13. ®usnueckue npoueccol B M/III-Tpan3ucropax. Crtarnyecknue XapaKTEpPUCTUKH.

14. CocrtaBHoi1 TpaH3uCcTOp. CXEMBI COCTAaBHOTO TPAH3UCTOPA.

15. ®oroanekTprueckre NpuOOPH HA OCHOBE BHEHIHETO (oTOdhdEKTA.

16. ®orosnekTpuueckue mprudOpPsl Ha OCHOBE BHYTPEHHETO (oTodddheKTa.

17. ®ororpanszucrop. [Tpuniun aeiictBus. OCHOBHBIE XapaKTEPUCTUKH.

18. h-mapamerpsl. ®usnueckuii cMpici K03(h(PUIIMEHTOB. DKBUBAJIEHTHAs CXe€Ma TPaH3UCTOpa C
yueToM h-rapameTpoB

19. y-mapamerpsl. ®uznueckuii cMbici K03 (GUIMEHTOB. DKBUBAJICHTHAs CXeMa TpaH3UCTOpa ¢
YUETOM y-IIapaMeTpOB

20. DKBUBAJICHTHBIE CXEMBI JIsl OUTIONISIPHBIX U MOJIEBBIX TPAH3HCTOPOB.

O 0 1IN DN K W —
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14.1.4. Tembl J1aOOPATOPHBIX Pa0dOT

HccnenoBanus BOJIBT-AMIIEPHBIX XapaKTEPUCTUK IOJIYITPOBOIHUKOBBIX JHOIOB
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUITOJISIPHBIX TPAH3UCTOPOB
HccnenoBanus BOJIBT-AMIIEPHBIX XapaKTEPUCTUK NOJIEBBIX TPAH3UCTOPOB C P-N EPEXOAOM
HccenenoBanust BOIbT-aMIEpHbIX Xapakrepuctuk M/III-Tpan3ucropos

HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK JUOAHBIX ONTPOHOB

14.2. TpeﬁoBaHm{ K OIICHOYHBIM MaTepuajJgamMm AJid Jull ¢ OrpaHUYC€HHBIMHA BO3MOKHOCTSAMU

310POBbS M HHBAJIH/I0B

Hnst iy ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  37I0POBbSI M HMHBAJIUJOB MPEAYCMOTPEHBI
JIOTIOJTHUTEIBHBIC OIEHOYHBIE MaTepUaJbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuasbl OLICHUBAHUS ISl JIUI[ C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU

300POBbA 1 UHBAJIMIOB

Kareropun
00y4aroImmxcs

Buapl 1OMOMHUTETBHBIX OLEHOYHBIX
MaTepuaoB

@DOopMbI KOHTPOJISL U OLICHKH
pe3yABTaTOB O0yUCHUS

C HapyueHusaMu
ciyxa

TecTpl, MUCbEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIpOBEpKa

C napyuieHusaMu
3peHus

C napyueHusamMu
OIOPHO-
JIBUTATEIHLHOTO
armapara

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 10 TEPMHUHAM

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE PA0OThI, MTMCbMEHHbIE
CaMOCTOSITeNTbHBIE paOOTHI, BOIPOCHI K
3a4eTy

C OI'paHUYCHUSAMMU 110 TeCTBI, IIMCBMCHHBIC CaMOCTOATCIIbHBIC

00LIEMETUIIMHCKUM
MMOKA3aHUSIM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIUBUYaTbHO)

[Ipenmy1ieCTBEHHO TUCTAaHIMOHHBIMU
MeTOoJaMu

[IpenmyriecTBEHHO POBEPKA
METOJIAMHU UCXOJSI U3 COCTOSTHUS
o0ydJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeToauueckne peKoMeHAalMH M0 OLeHOYHBIM MaTepHuaJiam Jisl JUIl ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis nun ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3JI0pPOBbsi M HMHBAJIMJOB IPEAyCMAaTpPUBACTCS
noctymHas popMa mperoCcTaBIeHHs 3aJaHH OIIEHOYHBIX CPE/ICTB,  UMEHHO:

— B IleyaTHoM (opme;

- B IieyaTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- IIPEeIOCTaBIIEHUE 3aJJaHHsI C UCIIOJIBb30BAaHUEM CYpI0TIEpEBOIA.

JlumaM ¢ OTpaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIHMIaM yBEJIHMUYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux oOydaroluxcsi HpeaycMaTpHUBaeTCs
noctymHas popMa IpeToCcTaBIeHIsI OTBETOB Ha 33/1aHUs, 3 UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- NPECTaBICHNE OTBETOB YCTHO.

[Tporienypa oOmEeHWBaHUS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH
310pOBbS M HMHBAJIMJOB MO JUCHUIUIMHE MpeIyCMaTpHBaeT MpeocTaBleHne MHpopManuu B (opmax,
aIaNTHPOBAHHBIX K OTPAHHYCHHUSM UX 370POBbSI 1 BOCIPUATHS HH()OPMAIIHN:

JI1s1 JIMI ¢ HApYLIEHUSIMM 3PeHuUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Me4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (opme.
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JI1st M1l ¢ HAPYIIEHUSIMH OTMIOPHO-IBUIaTeILHOIO annapara:

- B (hOpME DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoM (hopme.

HpI/I HGO6XOI[I/IMOCTI/I Jid JIMl € OIrpaHUYCHHBIMHA BO3MOXHOCTAMU 30POBbA W HWHBAJIUWI0B
IpoIielypa OIICHUBAHUS PE3YJIBTAaTOB 00yYCHHS MOYKET MTPOBOAMTHCS B HECKOJIBKO ITAIIOB.
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