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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 54 ot « 15 » 6 2018 r

JIMCT COI'NTACOBAHUA
PabGouass mporpamMma JIUCHUIUIMHBI COCTABJICEHA C Y4eTOM TpeOoBaHWil  deaeparTbHOro
TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
nonrotroBku (crenuanbHocT) 11.03.01 Pagmorexnuka, yrepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acenanuu kKapenpsl TY « _ » 20 roma, mpoTokoi No
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npodeccop kad. TY B. A. lllanumoB
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Hexan 3uB® . B. Ocurnos

3aBenyromuii BEITyCKaroIen kag.

TOP A. A. T'enbiep
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noreHT kadeapsl TY A. H. bynnakos
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TEJICKOMMYHUKAIUI 1 OCHOB
pamuorexuuku (TOP) C. U. boromornos
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mperomaBaHusl AWCIUIUIMHBI SBISACTCS M3ydeHUE CTyAeHTaMu (usndeckux 3)(exToB u
MPOIIECCOB, JIEXKAIIMX B OCHOBE IPHUHLMUIIOB ACHCTBUS MMOJYIPOBOAHUKOBBIX, 3JICKTPOBAKYYMHBIX HU
OMTOAJIEKTPOHHBIX MPUOOPOB.

1.2. 3agaum AMCHMIIMHBI
— B pesynprare u3ydyeHHs AMCHUILIMHBI Y CTYICHTOB JIOJDKHBI C(HOpPMHUpOBATHCS 3HAHMS,
YMEHUS W HAaBBIKH, TO3BOJISIONINE MPOBOAUTH CAMOCTOSTEIbHBIM aHaMM3 (pu3udeckux 3PQPEeKToB U
MIPOIIECCOB, ONPEACIISIONINX MPUHITUIIBI TSHCTBUS OCHOBHBIX MOJYIIPOBOJIHUKOBBIX M ONTOIEKTPOHHBIX
prOOPOB, KaK N3y4aeMbIX B HACTOSIIICH TUCIUILTUHE, TAK U HAXOSAIIMXCS 3a € paMKaMHu.

2. Mecto nucuuiuiaiabl B cTpykrype OITOII

Hucuunnuna «®uszndeckue ocHOBbI 3nekTponukun» (b1.B.JIB.3.1) orHocuTca k Onoky 1
(BapuaTBHAs YacTh).

[TpenmiecTBYIOMMHI  TUCHUIUIMHAMHU, (OPMHUPYIOIIUMU HAdalbHBIE 3HAHUS, SBISIOTCS:
Ouznyeckue OCHOBBI AEKTPOHUKH, OCHOBBI Teopuu Lemnel, CXeMOTeXHUKa aHaJOTOBBIX JIEKTPOHHBIX
ycTpoucTs, Pusuka.

[TocneayromuMu  IUCHUIUIMHAMU  SBISIIOTCS:  DU3MYECKHEe  OCHOBBI  DJIEKTPOHHKH,
[IporpammupoBaHue JIOTHYECKUX UHTETPATBHBIX CXEM.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— TIK-1 crocoOHOCTBIO BBITIONHATH MAaTEeMaTHUECKOE MOJCIHPOBAHUE OOBEKTOB M IMPOIECCOB
[0 TUIOBBIM METOAMKAM, B TOM 4YHCJIE C HCIOJb30BAaHHUEM CTAHJAPTHBIX IAKETOB IPUKJIIAJHbBIX
IIPOrpaMM;

B pesynbrare nzydenusi AMCHUILUIMHBI 00yUJarOIIUACS TIOJKEH:

— 3HaTh (Qu3nueckue sBIeHUS U 3(PQEKTh, ONPEACNAIONINEe NPUHIUN JEHCTBUS OCHOBHBIX
MOJIYIIPOBOAHUKOBBIX U OINTO3JIEKTPOHHBIX MPHOOPOB; 30HHBIE AUArpaMMbl COOCTBEHHBIX U MPUMECHBIX
IIOJIyTIPOBOAHMKOB, p-N- IEPEX0/1a, KOHTAKTa METAJUI- NOJYIPOBOAHUK U IIPOCTEHIIETO TeTepOIepexoaa;
¢du3nyeckue NpoLeccsl, IPOUCXOIAIINE Ha IPAaHULIE pa3/iena pa3IMuHbIX Cpel; MaTeMaTHYECKYI0 MOJEIb
UJCIN3UPOBAHHOIO P-n- mepexoaa M BiausHMEe Ha BAX mmpuHbI 3anpemi€éHHON 30HBI (Marepuana),
TeMmIreparypsl M KOHLEHTpAlMu npumeceil; Gu3nueckuil cMbICT OCHOBHBIX MapaMeTpOB U OCHOBHbBIE
XapaKTEPUCTUKHU AJIEKTPUUYECKUX KOHTAKTOB PAa3jIMYHOIO BHJA B MOJYNPOBOAHUKOBOM AIIEKTPOHHKE;
¢u3nyeckre Npouecchl B CTPYKTypax C B3aUMOICHWCTBYIOUIMMU p-N- MEPEXOAaMU U B CTPYKTYypax
METaJLI-TAAJIEKTPUK-TIOITYIIPOBOAHUK; B3aUMOCBS3b MEXIY ¢buznyeckon peanuzanuein
IIOJIYTIPOBOAHMKOBBIX CTPYKTYp M MX MOJEISAMH, DIEKTPUUYECKUMH XapaKTEPUCTUKAMU U IapaMEeTpaMu;
BIMSIHUE TeMIepaTypbl Ha (PU3UYECKHE NPOLECChl B CTPYKTypaX M HUX XapaKTEpUCTHUKU; OCHOBHbBIE
TEXHOJIOTHUECKHE MPOLIECCHl B MUKPOIIEKTPOHUKE; 0071aCTH MPUMEHEHUSI MUKPOXJIEKTPOHHBIX IPUOOPOB
U JaTYMKOB B HAyKE U TEXHHKE.

— yMeTb HaxOIUTh 3HAYCHUs ONEKTPOYU3NYECKHX IapaMeTpoB  IOJIYINPOBOJHUKOBBIX
MaTrepuanoB (KpeMHHUs, T€PMaHUs, apCEHU/a rajjus) B yueOHOH U CIIpaBOYHOMN JUTEparype JUIsl OLEHKU
WX BIHSHHUS Ha TIapa-METphl CTPYKTYp; H300pakaThb CTPYKTYpPhl C pa3IU4YHBIMH KOHTAaKTHBIMH
nepexoJaMu; OOBACHATh NMPUHIMI JACHCTBHUS U COCTABIATH HIEKTPUUYECKUE U MaTeMaTHYecKHue MOJENd
paccMaTpuBaeMbIX CTPYKTYp; OOBSCHSATH CBSI3b (PU3MYECKUX TMapaMeTpoB CO CTaTMYECKUMHU
XapaKTEPUCTUKAMU U NapaMeTpaMu M3y4aeMbIX CTPYKTYp; SKCIIEPUMEHTAIBHO ONPENENATh CTaTUUECKUE
XapaKTEPUCTUKH U MapaMeTPhl Pa3IMUHbIX CTPYKTYP.

— BJAJeTh HaBbIKAMH H300paXEHUS TOJYIPOBOJHUKOBBIX CTPYKTYP C HCIOJIb30BAHUEM
30HHBIX SHEPreTUYECKHX JuarpaMM; HaBbIKAMU COCTaBJICHMSI HKBHUBAJEHTHBIX CXE€M H3Yy4aeMbIX
CTPYKTYp; HaBBIKAMH pPabOTHl C TUIIOBBIMH CPEICTBAMU H3MEPEHHUIl C LEeNbI0 KOMILJIEKCHOM OIICHKH
OCHOBHBIX [TAPAMETPOB U CTATHUECKUX XapAaKTEPUCTUK U3Y4aeMbIX CTPYKTYP.

4. O0beM IMCUMIIMHBI M BH/ABI Y4e0HOM padoThl
OOmast TPyAOEMKOCTh IUCLMIUIMHBI cocTapisieT 3.0 3aueTHBIX €IWHUIBI U TpE/CTaBleHa B
Tabmuue 4.1.
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Tabnuna 4.1 — TpymoeMKOCTh JUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos Cemectpsl
4 cemecTp 5 cemecTp

AynuTopHbI€ 3aHATHS (BCETO) 4 4
Jlexnun 2 0
[IpakTnyeckue 3aHATUS 2 4
CamocrosiTenbHas paboTa (Bcero) 96 32 64
[TpopaboTKa JIEKITMOHHOTO MaTepuasa 20 20 0
IToaroroBka K MpakTUYECKUM 3aHATHUSM, 76 12 64
ceMuHapaMm

Bcero (6e3 sx3amena) 104 36 68
ITogroroBka u caaya 3auera 4 0 4
OO0mmas Tpy10eMKOCTb, 4 108 36 72
3aueTHble EarHuIn: 3.0

5. Conep:xanue Iy CUMILIMHBI
5.1. Pazaesnsl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznensl AMCUMITTUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tabmuma 5.1 — Paznenb! AMCHUTIMHBL U BUABI 3aHATHI
Bcero
4acoB
[Tpak. Cam. dopMupyembie
Hazpanus pa3aenoB IUCHUTUTHHBI Jlek., u (6e3
3aH., 9 pab., KOMIIETEHIINH
9K3aMEH
a)
4 cemectp

1 Kuneruka Hocutenen 3apsa0B B 1 0 10 11 IIK-1
MOJIYITPOBOTHUKAX M TOKH

2 ®du3nyeckue MpoLecchl Npu KOHTAKTe 1 2 22 25 [IK-1
Pa3HOPOJIHBIX MaTePHAIIOB (P-n- MEPEXo,

KOHTAKT Me-TaJUI-TIOJTyITPOBOIHUK,

reTepoIepexon).

Wroro 3a cemectp 2 2 32 36

5 cemectp

3 dusuveckue npoIecchl B CTPYKType ¢ 0 1 21 22 [TK-1
JByMsI B3aUMOZEHCTBYIOIIMMU NIEPEXOAaMu 1

€€ CTaTUYECKHUE XapaKTEPUCTUKHU.

4 dusnyeckue Npouecchl B CTPYKType 0 2 21 23 IK-1
METaJUT-TUAICKTPUK-TIOTYITPOBOAHUK U €€

CTaTUYECKUE XapaAKTEPUCTUKHU

5 ®usnveckne OCHOBBI YIIPABIEHUS TOKOM 0 1 22 23 [IK-1
KaHaJla ¢ TTIOMOIIBIO YIIPABJISIONIEr0 epexoaa

Hroro 3a cemectp 64 68

Uroro 96 104
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5.2. Conepskanue pa3ieioB JUCUMILIMHBI (110 JEKIMAM)
CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.
Tabnuna 5.2 — ConeprkaHue pa3ie’aoB JTUCITUILINH (10 JICKITHSIM)

dopmupye
Tpynoe MBbIE
HasBanus pa3snenos ConepxaHue pa3iesoB JUCHUIUIMHEI (10 JIEKIUAM)  MKOCTb,
q KOMITETEHI]
un

4 cemectp

1 Kunetuka Hocutenein  Marepualbl OJIyIPOBOJIHUKOBOM U JIEKTPOHHOM 1 ITK-1

3aps/10B B TEXHUKHU U UX EKTPOPU3NIECKHE CBOWCTBA.

MOJTYIIPOBOAHUKAX U TOKU CTpPYKTypa MOIYIPOBOJHUKOB U TUIIBI
IIPOBOJIMMOCTH. DHEPreTUYECKNE 30HbI TBEPIOTO
Tena. 30HHAs CTPYKTYpa MOIyIpoBOJHUKOB. [ToHsTHE
JIOHOPOB U aK-LIeNTOpoB. BiusiHue npumeceit Ha
¢dbuznyeckre CBOMCTBA MOIY-POBOAHHUKOB.
BbIpoxx/1IeHHBIE U HEBBIPOXKACHHBIE MTOITYIIPOBOI-
Huku. Konuentpauus nocuteneit. PekomOunanus
Hocureneil. [loBepxHocTHas 1 00bEMHAs
peKoMOMHALMU. 3aKOHBI ABM)KEHUS HOCUTENEH 3apsiia
B MOJTYNIPOBOAHMKAX. YpaBHEeHUS U DY3HH.
bunonspuas nupdys3us. Mononossipras nudysus

Hroro 1

2 ®uznueckue nporecchl  Knaccudukarus nepexonos. CTpykTypa p-n 1 [K-1
IPU KOHTAaKTe nepexona. [lonsTHe HEUTPAILHOCTH MIEpexo/a.
Pa3HOPOAHBIX AHanu3 nepexoja B paBHOBECHOM COCTOSTHUH.
MarepHuaioB (p-n- AmHanu3 rnepexoia B HEpaBHOBECHOM COCTOSHHH.
nepexo], KOHTAKT Me- Craruyeckue BOJIbT-aMIIEpHBIE XapaKTEPUCTHKU
TaJJI-TI0JIyTIPOBOJTHUK, uzaeangbHoro nuoxaa. Ilonstie oOparHOro Toka 1UoAa.
reTepoIepexon). XapaKkTepUCTUIECKNE CO-TIPOTUBJICHUS INO/A.
Craruyeckue BOJIbT-aMIIepHbIE XapaKTEPUCTHUKU
peabHBIX TUOA0B. MOIYISIUS COPOTUBICHUS 0a3bl.
[TepexoaHble XapakTepUCTHKH quoAa. bapbepHas
éMKocTh (EMKOCTh nepexona) nuona. Juddysnonnas
EMKOCTb nepexofa. OTHOCTOPOHHHE P-N MEPEXOIBI.
KoHTakThl MeTaIUT-NIOTYIPOBOAHUK. OMHIUECKHE
KOHTAKThl. BRIIPSMIISAIONINE KOHTAKTHI.

HUrtoro 1

Nroro 3a cemecTp 2

Hrtoro 2

5.3. Pa3nesibl AUCHMILUIMHBI U MEKIAUCHUIITIMHAPHBIE CBA3M € 00ecneYrBal0IMMHU (MPeablyIIMH)
U o0ecnieynBaeMbIMU (IMOCTEAYIOIIMMH) JTUCHUUILIHHAMHA
Paznensl MUCHUTUIMHBI U MEXIUCHUIIITMHAPHBIE CBSI3U ¢ 00ECTIEUUBAIONTUME (TIPEIBITYITIMHI) U
obecreunBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUTMHAMHE TIPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Paznensl IUCIUTUTMHBI B MeXKAUCIUTIITMHAPHBIE CBS3H

Ne paznenoB qaHHOUW MUCIUTIUIMHBL, 11 KOTOPBIX
He00X0IUMO M3ydeHHEe 00eCTIeUNBAIOIUX U
o0ecrneynBaeMbIX JUCITUIIINH

1 2 3 4 5

[IpenmecTByronme JUCIUIITMHBI

HanmeHnoBanme JUCITUITIINH
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1 ®uznueckne OCHOBBI JIEKTPOHUKH + + + + +

2 OCHOBBI TEOPUU LETEN

3 CxeMOTeXHMKa aHAJIOTOBBIX 3JIEKTPOHHBIX

. +
YCTPOWCTB
4 dusuka + + + +
[Tocnenyromue TUCITUATIITAHBI
1 ®duznyeckre 0CHOBHI JIEKTPOHUKHI + + + + +
2 IIporpaMMHpOBaHHE JTOTUYECKUX + +

HHTErpajIbHBIX CXEM

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (JOPpMHUPYeMbIX NPH U3YYEeHHH TUCHMIJIMHBI,  BH/I0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (POPMUPYEMBIX MPH HM3YYEHUH AUCIHUILUIAHBI, ¥ BUIOB 3aHATHH
MPEACTABICHO B Ta0bnuIle 5.4.
Tabnuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (POPMHUPYEMBIX MPH H3YHYEHUH JAUCHUIUIAHBI, ¥ BHJIOB
3aHATUH

KomreTennu Bunel 3ansTrii
@opMBI KOHTPOJIA
n Jlek. [Ipak. 3aH. Cam. pab.
IK-1 + + + Konrtponbhas padora, 3auer, Tect

6. UaTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aNNH 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanmeHoBaHME MPaKTUUECKUX 3aHATUH (CEMUHApPOB) MpHUBEAEHO B Tadmuue 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPaKTUYECKUX 3aHATHI (CEMUHAPOB)

®opmupye
Tpynoe MBbIE
HazBanus pa3nenos HanmeHoBaHUe MpaKTHUECKUX 3aHATUH (CEMHUHAPOB) MKOCTb,
q KOMITETEHI]
un
4 cemectp
2 ®usnueckue npouecchl  PacueT mupuHbI nepexoja B 3aBUCUMOCTH OT MO 2 [K-1
IIPU KOHTAKTe Y TIOJISIPHOCTH MPUJIOKEHHOTO HAIIPSKEHUS.
Pa3HOPOAHBIX Vitoro >
Mmarepuaios (p-n-
nepexos, KOHTAaKT Me-
TaJUI-NI0JIyTIPOBOAHUK,
TeTepOIepexon).
Hroro 3a cemecTp 2
5 cemecTp
3 ®dusnueckue npoueccel  PU3NUECKHUE TPUHIMIBI pa00Thl OUMOIAPHBIX 1 [IK-1
B CTPYKTYpE C IBYMs TPaH3UCTOPOB. DKBUBAJIEHTHBIE CXEMbI OUIIOJIIPHBIX
B3aMMOJICHCTBYIOIIMMU  TpaH3ucTopoB. Dopmynsl Mosia-26epca.
repexonamMu U e€ N neanu3npoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
CTaTU4YECKUE napamMeTpbl OUIONIIPHBIX TPAH3UCTOPOB. CXeMBbI
XapaKTEePUCTHUKH. BKJIIOYEHHMSI. 3aBUCUMOCTD [TapaMeTpOB OUITONIPHBIX
TPaH3UCTOPOB OT TEMIIEPATYPHI U PEKUMA.
6
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CocrtaBHbIC OUTIOISIPHBIC TPAH3UCTOPHI
Htoro 1
4 ®usunyeckue npoueccbl  MJIII-TpaH3UCTOPHI ¢ U30IUPOBAHHBIM 3aTBOPOM, 2 ITK-1
B CTPYKTYpE METaI- BCTPOEHHBIM M MHAYIIUPOBAHHBIM KaHAJIaMH.
JIUAJICKTPUK- [Tpuntun paboThl, OCHOBHBIE TTAPAMETPHI.
MOJIYIIPOBO/IHUK U €& Craruueckue BOJbT-aMIIEPHBIC XapaKTEPUCTUKH IS
CTaTUYECKUE Ka)KJIOTO THIIA MOJIEBBIX TPAH3UCTOPOB.
XapaKTEPUCTUKU DKBHUBAJICHTHBIE CXEMBbI MIOJIEBBIX TPAH3UCTOPOB.
Hroro 2
5 ®usznyeckre 0CHOBBI VYipaBiieHrEe TOKOM KaHaja ¢ IOMOIIIbIO MePexo/ia, 1 I1K-1
YIPABICHUS] TOKOM YOPABIISIIOLIETO HAIPSDKEHUS Ha 3aTBOPE
KaHaja ¢ IOMOIIBIO Vitoro |
YIPABIISIFOLIETO epexoa
Uroro 3a cemecTp 4
Hroro

9. CamocTosiTesibHasi padoTa
Bunsl camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUU MPEICTABICHbI B

tabnuue 9.1.
Tabnuua 9.1 — Buasl caMoCTOSTENBHOM pabOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN
dopmupy
Tpyno
. eMbIe
Buael caMocTOSTENBHOW ~ €MKOCT
HaszBanus pasnenos DopMbI KOHTPOJIS
paboThI b,
,  Kowmmeren
102078
4 cemectp
1 Kunetuka HocuTenei [TpopaboTka JTeKIIMOHHOTO 10 TIK-1 3auet, KontponbHas
3apsi/ioB B Marepuasna pabota, Tect
TOJYNPOBOHMKAX M TOKH 1 - o 10
2 dusnueckue nponecchl  [loaroroska k 12 IIK-1 3auet, KontponbHas
MIPU KOHTAKTE MPaKTUYECKUM 3aHATUSIM, pabota, Tect
Pa3HOPOJIHBIX MaTEPHAIOB CEMUHApam
(p-n- epexox, KOHTaKT [TpopaboTKa JEeKIIMOHHOTO 10
Me-TaJlI-TT BOJTHUK
€-TaJUI-II0JIyTIPOBOJHHUK, Marepraia
reTepoInepexon).
Uroro 22
Nroro 3a cemecTp 32
5 cemecTp
3 ®uznueckue npoueccel  [loaroroska k 21 IIK-1 3aget, KoHTponpHas
B CTPYKTYpE C IBYMS MPAKTUYECKUM 3aHATHSIM, pabora, Tect
B3aUMOJICHCTBYIOIIUMU  CEMHUHApaM
nepexoyiaMu 1 eé Vitoro 71
CTaTUYECKHE
XapaKTEPUCTHKH.
4 ®uznueckue npoueccol  [loaroroska k 21 [IIK-1 3auet, KontponbHas
B CTPYKTYpE METaI- MPAKTUYECKUM 3aHATHSIM, pabora, Tect
JUAJIEKTPUK- CeMHUHapaM
MOJIYIIPOBO/THHK U €€ Vitoro 71
CTaTU4ECKHE
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XapaKTePUCTUKHI

5 ®u3n4ecKue OCHOBBI ITonroroska k 22 IIK-1 KonTponbHas pabora,
yIpaBIeHHs TOKOM KaHala MPaKTUYECKUM 3aHSITUSIM, Tecr
C TIOMOILBIO ceMUHapaM
YHPABIIAIOLIEro Nepexoma  py.... 29
Wroro 3a cemectp 64
ITonroroBka u cipava 3adera 4 3ager
Hroro 100

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa /iJisi OEHKH yCIeBaeMOCTH 00y4ar0IIHUXCs
PeittuHroBas cucrema He UCIOIB3YETCA.

12. Y4eOHO-MeTOAUYeCKOE U MH(OPMALIMOHHOE 00ecreyeHne TUCHUIIIMHBI

12.1. OcHoBHas uTEparypa

1. VYuebnoe mnocobue «MUKpPOIIEKTPOHUKA» [DneKTpoHHBIM pecypc]: [Ans HanpaBneHus
noaroroBku 210100.62 «DnekTpoHUKa U HaHOAJIEKTpoHUKa». [Ipoduias «[IpoMbIIIeHHAs AIEKTPOHUKAY
/ Jlerocraee H. C. - 2013. 172 c¢. (Mdara pocryma 20.05.2018) - Pexum nocryna:
https://edu.tusur.ru/publications/4280 (mara obpamenus: 06.07.2018).

2. Hecwmenos, Hukomaii CepreeBuu. dusmyeckre OCHOBBI MHUKPOIJIEKTPOHUKH : YueOHOe
nocoOue (715 aBTOMaTU3UPOBAaHHON TexHoNIoruu o0y4yeHus). - Tomck : TYCVYP , 2007. - 276 c. (Hanuyue
B Oubmotexke TYCVYP - 187 3k3.)

3. Omnektponuka. Yacte 1 [DaexTponHbli pecypc]: YueOnoe mocobue / HinkoBuu B. M.,
[MamumoB B. A. - 2016. 209 <c¢. (Hara nmocryma 20.05.2018) - Pexum pgocryna:
https://edu.tusur.ru/publications/7278 (nara obpamenus: 06.07.2018).

4. DOnexrponuka. Yacte 2 [DnekrpoHHBIH pecypc|: YueOnoe mocodme / UnkoBmu B. M.,
[MamumoB B. A. - 2016. 120 «c¢. Hara pocryna 20.05.2018 - Pexum pocrtyna:
https://edu.tusur.ru/publications/7279 (nara obpamenus: 06.07.2018).

12.2. lononHuTEIBHAS IUTEPATYpPa
1. AsaeB H.A. OCHOBBI MUKPOAJIEKTPOHUKH: PEKOMEHJ0BaHO MUHHMCTEPCTBOM OOpa30BaHMs. —
M.: Paguo u cBs3b, 1991. — 287 c. (Hanuuue B 6ubauoreke TYCVYP - 87 ak3.)
2. DnexTpoHMKa [DneKkTpoHHbIH pecypc]: YueOHoe nocobue / Konoanos B. @. - 2012. 266 c.
Hara noctyna 20.05.2018 - Pexum noctyma: https://edu.tusur.ru/publications/7314 (mata oOparieHus:
06.07.2018).

12.3. YueOHO-MeTOAUYECKHE MOCO0Uud

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOU

1. VYuebnoe nocobue «MukpocxeMoTeXHUKa AHAJIOTOBasi MUKPOCXEMOTEXHUKA» [ DIEKTPOHHBIH
pecype]: Hdns HanpaBnenus moarotoBku 210100.62 «OnekTpoHUKAa M HaHOAIEKTpoHHKa». IIpoduis
«[Ipompbrnennas snextponuka» / Jlerocraee H. C., YerBepro K. B. - 2014. 238 c. (Ilocobue
PEKOMEHJ0OBaHO K TIpakTudeckuM 3aHaTusaM) [lara pgocryma 20.05.2018 - Pexum nocryna:
https://edu.tusur.ru/publications/4289 (mara obpamenus: 06.07.2018).

2. DnextpoHuKa [DIeKTpoHHBIN pecypc]: YueOHO-MeToquueckoe nmocobue / Unkosuu B. M.,
Mlanumos B. A. - 2016. 76 c. (IlocoOue pekoMeH10BaHO K CAMOCTOSITENIbHBIM U MPAKUYECKUM 3aHSITHSIM)
(Hara moctyma 20.05.2018) - Pexxum moctyma: https://edu.tusur.ru/publications/7280 (mara oOpaiieHus:
06.07.2018).

3. HccnenmoBaHue  BOJIBT-aMIEPHBIX  XapakTePUCTUK  TOJYNPOBOIHUKOBBIX  JTHOZIOB
[DnexTponHbIi pecypc]: PykoBomcTBo k s1aboparopHoit pabote / 3abomonkuit A. M., [llanumor B. A. -
2018. 11 c. Mara nocryna 18.06.2018 - Pexxum pmoctyna: https://edu.tusur.ru/publications/7912 (nara
obpamenust: 06.07.2018).

4. MW ccnenoBaHue BOJBT-aMIEPHBIX XapaKTEPUCTHK OUMIOISPHBIX TPAH3UCTOPOB [DJIEKTPOHHBIN
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pecypc]: PykoBoacTBo k naboparopHoit padote / 3abomonkuit A. M., llanumos B. A. - 2018. 9 c. /lata
noctyna 18.06.2018 - Pexum pnocrtyma: https://edu.tusur.ru/publications/7913 (mara oOpareHus:
06.07.2018).

5. MHccrnenoBanue BOJIBT-aMIEPHBIX XapaKTEPUCTHK IOJIEBBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoncTBo k nmaboparopHoii padore / 3adomoukuii A. M., [llamumos B. A. - 2018. 16 c. Jlata
noctyna 18.06.2018 - Pexum pnocryma: https://edu.tusur.ru/publications/7914 (mara oOpareHus:
06.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE TTOCOOUS JISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTSIMHU 310POBbS U
HHBAJINI0B

Y4eOHO-METOMUYECKUE MaTepPHAIIBI I CAMOCTOSTEIPHON U ayAUTOPHON PabOTHI 00YJarOIIMXCs
W3 YKCIa JIMIl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS M1 MHBAJIHUIOB MPEAOCTABISIOTCSA B (hopmax,
aIalITUPOBAHHBIX K OTPAHHYCHUSM UX 3[OPOBBS M BOCIIPUATHS UHPOPMAITHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLJ1s1 1M1 ¢ HAPYIIEeHUSIMU CJIyXa:

- B (popme 3IEeKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeJILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpy wu3yYeHUM JUCLUIUIMHBI pEKOMEHJyeTcsi oOpamarbkcss K  0a3aM  JJaHHBIX,
MH(POPMALTMOHHO-CIIPABOYHBIM H ITOMCKOBBIM CHCTEMaM, K KoTopbiM y TYCVYPa oTkpeIT noctym:

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 (mara gocryma 20.04.2018)

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

12.5. Ilepuoguyeckue U3TaHus

1. DnekTpoHMKa : HaydyHO-TeXHMUYecKHil kypHai. WM3Bectus BY3oB/ MunucrepctBo
obpaszoBanus Poccuiickoit @eneparuu (M.), MOCKOBCKHII roCyIapCTBEHHBIH HMHCTHUTYT 3JIEKTPOHHOMN
TexHuku. - M. : MUOT, 1996 - . - ISSN 1561-5405.

2. PanuoTrexHuKa : Hay4yHO - TEXHUUECKHUH )XypHal. - M. : Pagnorexnuka . - XXypHai BBIXOOUT C
deBpanp 1937 1.

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

4. Pagnodusmka M (QPuU3NYECKHE OCHOBBI D3JIEKTPOHUKH [DieKTp.pecypc| : pedepaTuBHbII
xypHai. Cep. 18. XK. - M. : BUHUTU . - Kypnan Beixonut ¢ 1954 r.

13. MarepuaibHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecrneyenmne

13.1. O0mue TpedGOBaHUS K MATEPHAJIBbHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecre4eHH 0
AMCUMILTNHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe obecredeHue sl JTeKINOHHBIX 3aHATHI
Jnis mpoBenieHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIAYAIBHBIX KOHCYJIBTAIU,
TEKYLIETO KOHTPOJA U HpOMG)KyTO‘-IHOfI arTeCTallu HCIIOJIb3YCTCA yqe6Ha${ AyaIUTOpHA C KOJIHUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000opynoBaHHas JTOCKOM M CTaHAApTHON yueOHOM Mebemnbio. MMeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHME W Y4eOHO-HAIISAHBIE TOCOOMs, 00ECIeUnBaIOIINE TEMaTHYECKUE
WUTIOCTPAIUH 110 JICKIIHOHHBIM pazjiefiaM JTUCIHILIHHBI.

13.1.2. MarepuaJIbHO-TeXHHYECKOEe M IPOrpaMMHOe obecredeHue Il NPAKTHYeCKUX 3aHATHI
VYuebHas n1aboparopusi HU(PPOBHIX YCTPOHCTB U MUKPOIPOILIECCOPOB
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ydeOHasi aymuTOpusi Ui MPOBEIACHUS 3aHSATHU JICKIIMOHHOTO THIA, ydeOHas aymuTopus IJist
MPOBEICHUS 3aHITHH MPAKTHUECKOTO THIIA, YIeOHAast ayAUTOPHS JIJIs POBEACHUS 3aHATHIA J1a00paTOpHOTO
THIA, yueOHasi ayAuTOpHs JJIsl MPOBEICHUS 3aHATHH CEMUHApPCKOTO THIIA, TIOMEUICHUE ISl KYypCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pPalOT), TOMEMICHHE JUIsi TPOBEICHHUS TPYIIOBBIX U
WHJIUBHUIyaIbHBIX KOHCYIIBTAIM, TIOMEUICHUE Ul POBEACHUS TEKYLIETO KOHTPOJIS U IMPOMEKYTOYHOM
aTTECTAIlNU, TIOMEIICHHE JIJISl CAMOCTOSITEIILHON paboThI

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 218 ayn.

Onucanue uMeronierocst 000pyI0BaHuUs:

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

- Ocmmmnorpadsr GOS-620 (6 mT.);

- Maketsi (6 mrT.);

- locka aynuropHas;

- Kommuiekt ciennanu3upoBanHol yueOHON Mebenu;

- PaGouee mecTo mpenogaBarelis.

[TporpammHuoe obecrieueHe He TpedyeTcs.

Jlaboparopusi KOMIUIEKCHBIX HH()DOPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUH

yueOHasi aynuTopus Al MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4yeOHas ayguTOpHs IS
MIPOBEICHUS 3aHSATHI MPAKTUICCKOTO THIIA, yueOHAas Ay TOPHS JJIsI TPOBEIACHHUS 3aHATHH J1JaO0OPaTOpHOTO
TUMa, ydeOHas ayIuTOpHs JIJs MPOBEACHUS 3aHITHI CEMUHAPCKOrO THIIA, TIOMEIICHHUE I KypPCOBOTO
MPOCKTUPOBAHUS (BBIMOJIHEHUST KYPCOBBIX pPa0OT), IMOMEIIEHUE [UIsi TPOBEACHHS TPYIIOBBIX H
WHIUBUAYAIbHBIX KOHCYIBTAIMI, MOMEIIEHNE Ul MPOBEICHUSI TEKYILEro KOHTPOJS U MPOMEKYTOUHOU
arTecranuu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 47, 209 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- Komnerotep Intel ¢ Mmonutopom (16 mirt.);

- Cron nuceMmenHsiit 120 cM (18 wt.);

- Jlocka TpéxaneMeHTHasl;

- DKpaH pYJIOHHBIH;

- Kommnekr cnenuanu3upoBanHoi yueOHo# Mmebenu;

- Pabouee mecTo mipenogaBarens.

[TporpamMHoe oOecnieueHue:

— Adobe Acrobat Reader

— Microsoft Windows XP

— TALGAT2016

13.1.3. MarepuaJIbHO-TeXHHYECKOE M IPOrPAMMHOe o0ecredyeHne I CaMOCTOATEIbHOM padoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayAMTOPHH (KOMIBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocrexkr, a. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aysx.;
- 634034, Tomckast o6macTb, I. Tomck, Bepmmanna ynuma, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocraB 000pya0OBaHUSA:

- yueOHast mebeb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8 T - 5 mit,;

- KOMIBIOTEPHl MOJKIIOUEHbI K ceTh «HTepHeT» W o00ecnedrBaloT JOCTYN B AIIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElY YHUBEPCHUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

13.2. MarepuajibHO-TeXHHMYECKOe 0O0ecredeHne U CHUNINHBI ISl JIMI[ C OTPAHNYEHHbBIMHU
BO3MO’KHOCTSIMH 310POBbSI  HHBAJIU/10B

OcBoeHME IUCUUIUIMHBI JINIAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSIMM 310POBbS W HWHBAJIUIaMU
OCYILIECTBIISIETCS C UCTIOIB30BaHUEM CPEACTB 00yUeHHUs OOIIET0 U CHEIMAIbHOTO Ha3HAUCHHS.

[Tpr 3aHATHAX € OOydarOUIMMUCA € HAPYLIEHHMSIMH CJIyXa IPEeJyCMOTPEHO MCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CpPEIACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/mepenauu ydeOHOW MH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMbI MpErnojiaBaHMsI
Ui OOy4alOMMXCS C WHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBIL. YueOHas ayTuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4aroIluecss C HapyleHHEeM cilyxa, 00OpylOoBaHAa KOMIIbIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOHN JOCKOH, MYIBTUMEIUHHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO UCIOJIb30BaHKE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HaIpHUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) IpH MOMOIIM BUAECOYyBEIUYUTENEH 17151 KOM(OPTHOrO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHHMSIMM OIIOPHO-IBHMIaTeJIbHOIO AamImapara
UCHOJB3YIOTCSl aJbTEPHATUBHbBIE YCTPOWCTBA BBOJA HMH(OpPMANMM U JApYrHe TEXHUUYECKUE CpelCTBa
npuema/mepenadu ydeOHOW WH(GOpPMALIUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI OOYyYEHHS JUIS
JIOZIEN ¢ MTHBAJIMJHOCTBIO.

14. OneHovHbIE MarTrepuaJbl K METOAUYIECCKUE PEKOMCHAAIUH 110 OPTaHU3AllMA U3YYCHUS
JAUCHHUIIIMHBI

14.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB U METOAUYECKUE PEKOMEH AU
I[JISI OILICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHMH BaerﬂJIeHHI)IX 3a I[HCHHHHHHOﬁ
KOMITETEHIUI MCIIONIBb3YIOTCS OLICHOUHbIE MaTepraibl B COCTaBe:

14.1.1. TecToBBIE 3aJaHUA

1. Kakue TUIIBI MOTYNIPOBOAHUKOBBIX MaTepHaioB UCIOIb3YIOTCS IIPU CO3JaHUH P-N IEPEXOI0B:

a) «n» TMOJTYIPOBOAHUKOBBIE MAaTEPHAIIBL.

0) «p» MOIYIPOBOJAHUKOBBIE MaT€PHAIBI.

B) «1» MOJYIPOBOJHUKOBBIE MaTepHabl.

T) «p-n».

2. Kakoil moiayrpoBOJHUKOBBIN Marepuail o0ecredrnBaeT HauOOIBIITYI0 pabouyro TeMITepaTypy:

a) Ge.

0) Si.

B) GaAs.

3. Kakoii momynmpoBOAHUKOBBIM MaTepHa 11o/1a 00ecieunBaeT HauOOIBIIYI0 pad0UyI0 YacTOTY:

a) Ge.

0) Si.

B) GaAs.

4. Tlpum xKakoM BKIIFOYEHUH JTMOZA HA P-N TIEPEXOE BHIIEISAETCS HANOOIbIIAasi MOIIIHOCTD:

a) O6parHOM.

6) [Ipssmom.

B) B oGmactu pobost.

5. Jlns gero ogHy u3 obnacteit p-n nepexoa BITOJIHAIOT OTHOCUTEIBHO, BBICOKOOMHOI:

a) Jlns yBenuyeHus ObICTPOJCHCTBUS.

0) s yBenmnueHuss MAaKCUMAJIBHOTO TOKA.

B) [l yBenuueHus: HarpspKeHUst pooost.

6. Kak MeHseTcs eMKOCTh p-n mepexofa Nmpu oOpaTHOM BKIFOYCHHH M YBEIWYCHUH 3alMPArOIIETO
HaNpsKSHUS:

a) YBeTMYMBACTCHI.

0) He mensiercs.

B) YMeHbIIaeTCsl.
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7. B obnactu mpo0os CONPOTHBIECHHUE P-N MEPEXOJa:

a) Rmep—oo.

6) Rmep=0.

B) Rnep Hensmenno.

8. Jlns yBenmdeHus OBICTPOACHCTBUSI MOYIIPOBOJHUKOBOTO MMPUOOpa MaTepual p-n mepexosa:

a) Cnabo nerupyror.

6) CuIIbHO JIETUPYIOT.

B) BBINONHSIOT U3 1 MOIYIPOBOTHUKA.

9. Ilpu npsiMOM BKJIIOYEHHH P-h TIEPEXo/ia COMPOTUBICHUE MTEPEXO/Ia:

a) Rmep—oo.

6) Rmep=0.

B) Rnep HensmenHo.

10. B kakoii cxeMe BKIIIOUEHHS OWITIONSPHBIE TPAH3UCTOPHI HMMEIOT MAaKCHUMAJIbHBIA KOA(QQHUIHEHT
YCHUJICHUS IO MOIIIHOCTH:

a) Ob.

6) OK.

B) OD.

11. Ilpu kakoM BKJIFOYEHHUH MO HA P-N MIEPEXO/IE BbIAETAETCS HAMMEHbIAs MOIHOCTD:

a) O6parHOM.

0) [Ipssmom.

B) B o6nactu nmpo0os.

12. B kakoil cxeme BKJIIOYCHHS OWIIONApPHBIE TPAH3UCTOPHl HMMEIOT MaKCHUMajJbHOE BXOAHOE
COIIPOTHBIICHHE:

a) Ob.

0) OK.

B) OD.

13. B kaxoii cxeme BKJIFOYCHHS OHUITOJISIPHBIE TPAH3UCTOPHI IMEIOT HAMITY4IlINe YaCTOTHBIE CBOWCTBA!

a) Ob.

0) OK.

B) OD.

14. JIMoaHBIN ONTPOH 3TO:

a) CBeronuo.

0) ®otoauos.

B) CBeTo- 1 $HOTOIMO B OHOM KOpITYCE.

15. B kakux pexxuMax MOTryT paboTaTh (OTOIUOIbL:

a) [IpeoOpa30oBbIBaTh CBET-CUTHAIL.

0) @oToreHepaTopshl.

B) [IpeoOpazoBbiBaTh epeMEHHOE HANPSHKEHUE B TOCTOSIHHOE .

16. Jlns moneBoro TpaH3UCTOpa C HMHAYIUPOBAHHBIM «N» KAHAJOM B CXeM€ «OOIIMH HUCTOK» MpHU
YBEJIMUEHUH OTPUIIATEILHOTO HAMPSHKEHHS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIaercs.

0) YBenuuuBaeTcsl.

B) Ocraercs HEU3MEHHBIM.

r) Pasen 0.

17. JIns moneBOTro TpaH3UCTOpAa C BCTPOSHHBIM «p» KaHAJIOM B CXeMe C OOIUM HMCTOKOM TpH
YBEJTMUEHUH OTPHUIIATEILHOTO HANPSDKEHHSI Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIIaercs.

0) YBenuuuBaeTcs.

B) He mensercs.

18. M3 Kkakoro moOJyNpOBOJHHKOBOIO Marepuajga CIeAyeT W3TOTOBUTh IIOJIEBbIE TPaH3UCTOPHI,
o0J1aaroe MaKCUMaTbHBIM OBICTPOICHCTBHEM:

a) Ge

0) Si

B) nGaAs
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r) pGaAs

n) InN (Hutpux unaust)

19. Kakoii "3 BHMIOB TOJNEBBIX TPAH3HCTOPOB O00JaJaeT HAMMEHBIIEH YYBCTBUTEIBHOCTBIO K
ANEKTPOCTATUYECKOMY NTPOOOIO:

a) [losieBble TPAaH3UCTOPBI CO BCTPOEHHBIM KaHAJIOM.

0) IToneBble TpaH3UCTOPBI C UHAYLIUPOBAHHBIM KQaHAJIOM.

B) IloneBbie TpaH3UCTOPBI C «P-N» MEPEXOAOM.

20. Jlns ynpaBiieHUsI TOKOM CTOKA IOJIEBBIM TPaH3UCTOpaM TpeOyeTcsl U3MEHSTh:

a) Tox 3arBopa.

0) Hanpspxkenue Uch.

B) Hanpsxenue Usn.

14.1.2. 3auér

. Jwon IoTTkH.
. CBetonuon.
. BAX uneanusuposannoro nuona. [lapamerpsl.
. Jmon CBUY.
. Toueunsli 1UOA.
. IInockocTHOM AnOx.
. ®oroauon.
. UMniynibCHBIN 11O
. Paszpemennple u 3ampemieHHble SHepreTudeckue 30HBL. COOCTBEHHAS AIIEKTPONPOBOAHOCTD
MOJIyIIPOBOJAHUKA

10. IIporeccrl mepeHoca 3apsa0B B omynpoBogaukax. Auddysus u apeiid Hocureneit 3apsiaa.

11. ®usnyeckue npoueccsl B OUIOIAPHOM TpaH3UCTOpe. OCHOBHBIE MapaMeTpbl OMIOISAPHBIX
TPaH3UCTOPOB.

12. ®usnyeckue MpoLECCHl B IOJIEBOM TPAH3UCTOPE C YIPABIAIOLIMM pP-N IEPEXOAOM.
Crarnueckue XxapakTepUCTUKH.

13. ®uznueckue nporeccel B MIII-Tpan3ucropax. CraTnueckue XapakTepUuCTHKH.

14. CocraBHo# TpaH3ucTop. Cxembl COCTaBHOTO TPAH3UCTOPA.

15. @oroanekTprueckue NpuOOpPs Ha OCHOBE BHEIIHETO (OoTOdPdEKTa.

16. ®orosnekTpuueckue mprudOpsl Ha OCHOBE BHYTPEHHETO (oTodddeKxTa.

17. ®otorpansucrop. [Ipuauun neiictBus. OCHOBHBIE XapaKTEPUCTUKH.

18. h-nmapamerpsl. ®u3znueckuii cMpica K03(G(ULIMEHTOB. DKBUBAJICHTHAs CXeMa TpaH3UCTOpa ¢
yueToM h-rapaMeTpoB

19. y-mapametpbl. ®u3znueckuii cMbica K03 (ULIMEHTOB. JKBUBAJICHTHAs CXeMa TpaH3UCTOpa ¢
YUETOM y-IIapaMeTpPOB

20. DKBUBAJICHTHBIEC CXEMBI JIJIsI OUTIOJISIPHBIX U TOJIEBBIX TPAH3UCTOPOB.

O 00 1N DN K~ W~

14.1.3. Tembl KOHTPOJILHBIX PA0OT
1. YcnoBHble Tpaduueckne OO0O3HAUEHUs, BOJBT-aMIEpPHbIE XapaKTEPUCTUKH M MapaMeTpsl
ANOOOB: INIOCKOCTHBIX, TOYCYHBIX, UMITYJIIbCHBIX, JIABUHHBIX, TYHHCJIbHBIX, CTa6I/IJ'II/ITp0HOB, BapHKaIlioB.

2. VYcnoBHble rpaduueckue 0003HAYEHHUS, BOJIBT-aMIIEPHBIE XapAaKTEPUCTUKU U MapaMeTpsl
JIMOJIOB: CTAa0MIIUTPOHOB, BapHKanoB, 1uoaoB lorku, nnonos 'anHa.

3. YcnoBHble Tpaduyeckue 0003HAUCHHUsS, BOJBT-aMIIEPHBIE XAPAKTEPUCTUKA W TapaMeTpbl
JTMOJIOB: CBETOIMO/IOB, (DOTONOIOB, TMOAHBIX ONITPOHOB.

4. bunosisipHble TPAaH3UCTOPHI P-N-p B TPEX cXeMaX BKIIIOYEHHS U TPEX peKuMax padoThl.
5. bumnonspHsie TPaH3UCTOPHI N-P-N B TPEX CXEMax BKIIIOUEHUS U TPEX peKUMax padOThI.

6. [ToneBbie TPaH3UCTOPHI C p-KAHAIOM B TPEX CXeMax BKIIOUEHUS U TPEX pexumax padoThl.
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7. IloneBble TPaH3UCTOPHI C N-KAHAJIOM B TPEX CXeMax BKIIOYCHHUS U TPEX peKUMax paboThI.
8. BeHTHIbHOE CBOWCTBO p-n IEpEXoAa.

9. Buasl mpo6oeB p-n mepexoaa.

10. AkuienTopHbI€ U JOHOPHBIE PUMECH.

11. Pa3HOBUIHOCTH TOJIEBBIX TPAH3UCTOPOB.

12. CobcTBeHHast AIEKTPOIIPOBOAHOCTD MOYIIPOBOTHUKA

14.2. TpeOoBaHUSs K OLIEHOYHBIM MAaTEPHUAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS 1 HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSI M HMHBAIUAOB MPEIyCMOTPEHBI
JOTIOJTHUTEIBHBIE OLIEHOYHBIE MaTepualbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmue 14.
Tabnuua 14 — JlononHUTeNbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMLl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3]10pPOBbSI M1 HHBAJIUIOB

KaTeFOPI/II/I BI/IIII)I JOITIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI:I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTbl, TUCEMEHHBIE CAMOCTOSATEILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapyleHUsIMU
ciryxa

[MpeumytiecTBEHHO MUCHMEHHAS
HpOBEpKa

C HapylmeHHUAMHA CO6€C€,I[OBaHI/IC I10 BOIIpOCAaM K 3a4cCTy, HpeI/IMYI_HeCTBeHHO YCTHad IIPOBCPKa

3pEeHUs OIPOC 10 TEPMUHAM (MHIMBUYaIbHO)
C napyuieHussMu Pemienue qUCTaHIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIecTBEHHO AUCTAHIIMOHHBIMU
JIBUTaTEIbHOIO CaMOCTOsITeNIbHBIE PaOOThI, BOIIPOCHI K METOJlaMH

anmnapara 3a4eTy

C orpannuenussmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiiecTBeHHO IPOBEPKA
o0IIeMeTUITTHCKUM paboThI, BONIPOCHI K 3a4eTY, METOAAMHU UCXOS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OY4alOILErocsi Ha MOMEHT NMPOBEPKH

14.3. MeToguuyeckne peKoOMeHAAlMH M0 OLleHOYHBIM MATEPHAJIAM [JIsl JTUL C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS 1 MHBAJIN/10B

Jnis mun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSMHU 3JI0POBBbSI M WHBAJIMIOB TIPEIYyCMAaTPUBACTCS
nocTtynHas popMa npeocTaBIeHHs 3aJaH| OLIEHOYHBIX CPEACTB, a8 UMEHHO:

— B Me4aTHOM (opme;

- B [Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- METOJIOM YTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- IpeAoCTaBICHUE 3aJIJaHMsI C UCTIOJIb30BAaHUEM CYp/IOIIEpPeBOIa.

JIuiaM ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0pOBbsI M MHBAJHMJAM YyBEJIMYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakWx OOyYaromuxcsi TpeaycMaTpHUBaeTCs
nocTtynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 8 UMEHHO:

— MACbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS pPE3YJAbTaTOB OOYYEHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
30POBbS M HMHBAJIHJOB 10 TUCHUIUIMHE IMPEIyCMaTpPHBAET MpPEIOCTaBIeHHe WHpopManuu B (opmax,
aJlalTUPOBAHHBIX K OTPAaHMYCHUAM UX 370POBbsl M BOCHPUATHS UH(OpMALIUU:

JI1s1 1ML ¢ HAPpYUIEHUSIMH 3PeHUst:
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- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOW (hopMe YBETUUYEHHBIM IIPH(PTOM.

JJIs1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (hopme.

JL1s1 1M1 ¢ HApyUIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

[lpn HEOOXOOMMOCTH JUIS JIMI] C OTPAaHWYECHHBIMH BO3MOXKHOCTSMH 3[0POBbSI W HHBAINIOB
IpoIelypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHUS MOYKET MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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