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PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI
TBEPJOTEJIbBHAS JIEKTPOHUKA

YpoBeHb OCHOBHOIT
00pa3oBaTeIbHOI MPOrpaMMbl  OakaiaBpHat

HanpaBjieHus1 HOAr0TOBKHU 28.03.01 «HaHOTEXHOJOTHH U MUKPOCUCTEMHAs TEXHUKA
Hpodpunnb HaHoTexH0JI0rHu B 3JIEKTPOHUKE U MUKPOCHUCTEMHON TEXHUKE
®opma 00yueHust ouHas

DaKyJIbTeT aneKkTpoHHOH TexHuku (POT)

Kadenpa busnyeckoii anexTponnku (PI)

Kypc 2,3 Cemectp 4,5

Yueonblii mian Hadopa 2015 roxa u mocjieIy0muXx Jer.

Pacnpene.nelme paﬁoqero BpPEeMEHU:
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1. | Jlekuuu 44 - 44 | 9acoB
2. | JlabopaTopHbie padoThI 16 - 16 | 4acoB
3. | [IpakTHyeckune 3aHATUS 20 _ 20 4acoB
4. | Kypcooii npoext/padora (KPC) (aynuropuas) - 18 18 | 4acom
5. | Beero ay1nTOpHBIX 3aHATHIA (Cymma 1-4) 30 18 93 | 4acos
6. U3 HuX B HHTEpaKTHBHOIT (hopme 10 - 10 | 4acosm
7. | CamocrositenbHasi pabora cryaentos (CPC) 64 | 54 118 | 4acos
8. | Beero (6e3 3x3ameHa) (Cymma 5,7) 144 | 72 216 | 4acoB
9. | CamocT. paGoTa Ha MOATOTOBKY, c/Ia4y IK3aMeHa 36 - 36 | 4acos
10| O6mas Tpya0eMKOCTh (Cymma 8,9) 180 | 72 252 | 4acoB
(B 3a4€THBIX eIMHUIIAX) 5 2 7 3E
Jk3ameH __4 cemecTp
Jdudsauver _5 cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1

JIner corjiacoBaHui

Pabouas nporpamma cocTtaBiieHa ¢ yyeToMm TpeboBanuii denepanbHOro rocy1apcTBEHHOr0 00pa3o-
BaTeNbHOTO cTannapta Beiciiero oopaszosanus (OI'OC BO) nanpasnenus 28.03.01 «HanoTexHoa0oruu
U _MHUKPOCUCTEMHAas TeXHHWKa» (YPOBEHb OakanaBpHara), YTBEPXKJACHHOTO MPHUKA30M MHUHHUCTEPCTBA
oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 06 mapra 2015 1. No 177, paccmoTpeHa u yTBep-

kKJICHA Ha 3aceqaHuu Kadeapsl husndeckou 3nextponuku or « 30 » 06 2016 r., mpoTokoI
No 71 .

Pa3paborunku:

[Tpodeccop kadenpsr @I / [LE. Tposin
Accucrent kadeapsr O3 / B.B. Kapanckuit

3aBenyommii kageapoi
[Tpodeccop kadenpsr @I / [LE. Tposu

Pabouas mporpamma coriacoBana ¢ (hakyJIbTeTOM, TPOQHINPYIOMIEH U BBITyCKaromen kaden-
pamu HanpaBJIeHUsI TOATOTOBKH.

Jekan OOT / A .. BopouuH
3aB. npoduiupyromiei

kadenpoit (O] / [LE. Tposu

3aB. BbIyCKaroIIen

kadenpoii [OC) / [L.E. Tposia
JKCHePTHI:

[Ipencenarenb METOAMYECKOM

komuccuu daxyiabrera DOT / H.A. Yucroenosa

[Ipencenarens METOAMYECKOU
Komuccuu Kadenpbr GO / W.A. YucroenoBa
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1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

Henbio n3ydeHus JUCIUILIHNHBI « TBEpAOTENbHAS IIEKTPOHUKAY SIBIIICTCS IPUOOPETCHHUE 3HAHUHN 0 (U-
3MYECKUM OCHOBAM JICWCTBUS MOIYIPOBOJIHUKOBBIX MPUOOPOB, MX ICKTPUUCCKUM XapaKTEPUCTUKAM IS CTa-
THYECKOTO M JTUHAMHYCCKOTO PEKUMOB PabOTHI, PEaKIIMy MPHOOPOB HA BHEIIHHWE BO3MEHCTBHS, TpPEICTaBIIC-
HHIO TIPUOOPOB B BHJE DIEKTPUUCCKUX MOJIEJICH, METoIaM AKCIIEPUMEHTAIBHOTO OIpPEaelIiCHUs MapaMeTPOB
MOJIEIeH.

3agayveii u3yucHUs] TUCHMILINHBI «TBEpIOTENbHAS DJICKTPOHUKA» SIBIISETCS MPHUOOPETEHUE HABHIKOB U
YMEHHH B BONPOCAX MPAaBHIBLHOTO BHIOOpA BUAA MOIYIPOBOJHUKOBBIX MPHUOOPOB ISl TIOCTPOSHUS 3JIEKTPOH-
HBIX CXEM, UCXOMs U3 (YHKIIMOHAIBHBIX 33Ja4, PEIIacMbIX 3TUMHU CXEMaMH, M 00CCIICUYCHHE IPaMOTHOMN 3KC-
TUTyaTaluy MpruOOPOB, MO3BOJISIONIUX MAKCUMAIBHO HCITOJIE30BaTh 3aJI0)KCHHBIC B HUX BO3MOXKHOCTH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

B cooTBeTcTBUM ¢ OCHOBHOIM 00pa3oBaTeIbHON MPOTPaMMON JUCHUIUIMHA « TBEepIOTENbHAS 3JICKTPOHH-
Ka» OTHOCHTCS K 00s3aTeIbHBIM TucHuiumHaM 6a3osoii uactu (b1.5.17.1).

OcCHOBOH ISl M3YYCHUS AUCHUILIMHBI « TBEpIOTEIbHAS IEKTPOHUKA» SBISIFOTCS KYPCHI: (hU3MKa, MaTe-
pHUAIIBI 3JICKTPOHHON TEXHUKH, (PH3MKa KOHJICHCHPOBAHHOTO COCTOSHUSI.

OCHOBHBIC TTOJIOKEHHS JTUCIUTLTUHBI JIOJDKHBI OBITh MCIIOJB30BAaHbI B JANLHEHIIIEM NPU U3yUYCHUU Clie-
JYIOUIMX JUCIUIUINH. HAHOAJICKTPOHHUKA, TPOSKTUPOBAHKE SJICKTPOHHON KOMIIOHEHTHI 0a3bl MUKPOAIICKTPOHH-
KN " MI/IKpOCI/ICTCMHOI\/'I TCXHHUKH, CXCMOTCXHHKA.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIVIMHBI

3.1. U3yueHue QUCHMIUVIMHBbI HANPAaBJIEeHO HA (opMHpOBaHHEe Y 0aKaJIaBPOB CJAEAYIONIUX KOMIIe-
TEHLUH:

— CIOCOOHOCTBIO BBISIBJISITH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJieM, BO3HHKAIONMX B Xofe IMpodeccHo-
HaJIGHOM JESTENIHOCTH, MPUBJEKATh Ui WX PEUICHHs COOTBETCTBYIOIIMH (PU3MKO-MaTeMaTHYECKH ammapar
(OIIK-2);

— CIIOCOOHOCTH BJIaJETh COBPEMEHHBIMH METOAAMH pacdyeTa W MPOSKTHPOBAHHEM W3/l MHKPOIJIEK-
TPOHHUKH U TBEPJOTENHLHON SIEKTPOHHKH, CIIOCOOHOCTh K BOCIIPHSATHIO, Pa3pab0TKH U KPUTUYECKOH OLICHKU
HOBBIX c1oco6 ux npoekrtupoBanus (IMCK-1).

3.2. B pe3yabTaTe H3y4eHus JTUCHUILIMHBI 0aKalaBp J0JLKeH:

3HATh:

— YCTPOWCTBO, IPUHIIMIT JEHCTBUS M OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH OCHOBHBIX KJIACCOB IOJTY-
MIPOBOHUKOBBIX TPUOOPOB;

— DKBUBAJICHTHBIC CXCMBI HpI/I60pOB, METOJbI ONIPCACIICHUA U pacdyeTa NapaMETPOB SKBUBAJICHTHBIX CXEM;

— (yHKIMOHAJBHBIE IEKTPUIECKUE MOAETH MPUOOPOB U METO/IBI ONIPEAENICHHS TapaMeTPOB MOZETIEH;

— METOJIbl aHAJIM3a NIEPEXOIHBIX MIPOLIECCOB;

yMeTh:

— MPOU3BOJIUTH pacyeT NapaMeTPOB OCHOBHBIX KJIACCOB MOIYIPOBOJHUKOBBIX IPUOOPOB,;

— MPaBWJIBLHO BBIOUPATH 3JIEMEHTBI AJIEKTPOHHOW CXEMBI JIJIsl pElICHUs TIOCTABICHHOW 3a/laui ¢ MaKCH-
MaJIEHBIM MCIIONIb30BaHUEM BO3MOKHOCTEH MPHOOPOB, 00ECIIEUnB MPH STOM BBICOKYIO HAJICKHOCTD CXEM;

— aHAIM3MPOBATh MEPEXOIHBIE MPOLECCH B TBEPAOTENBHBIX MPUOOPaxX C MUCIOJIB30BAHUEM METOAA 3apsi-

na;

— 9KCTIEPUMEHTAIILHO OTPENEIATh MapaMeTpsl TBEPAOTENbHBIX TPUOOPOB;

BJIA/IeTh.

— HaBBIKAMH MPAKTHYECKON padOTHI C MONYHIPOBOJHUKOBBIMU MPHOOpAMHU M 3JIEMEHTAMHU 3JIEKTPOHHBIX
CXEM.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

OO01mas TpyTOEMKOCTh JUCITUTUIMHBI COCTABIISICT 7 3aYETHBIE CAUHUIBI
Bun yueOHoii padoThI Bcero yacos 7 Cemecrprt 5
AyauTopHsle 3aHATHS (BCero) 98 80 18
B toMm uncae:
Jlexun 44 44 -
JlabopaTopHble paboTHI 16 16 -
[IpakTHyecKue 3aHATHS 20 20 -
KypcoBoii mpoekT (ayauTopHast Harpy3Ka) 18 - 18
CamocTosiTeJIbHasi padoTa (Bcero) 154 100 54
B ToMm gmcre:
IIpopaboTka JIeKIHOHHOTO MaTepHaja 10 10 -
IToaroToBKa K 1a00paTOpHEIM paboTam 12 12 -
BrimoiHeHne MPaKTHYECKAUX 3aJaHUH 12 12 -
BeimonHeHye 1 3amyTa MHANBUAYaIbHBIX 3aJaHUH 18 18 -
n3-1, U3-2
IToxroroBka k KoHTpOIbHEIM paboram KP-1, KP-2 8 8 -
ITonroroska k tectam T-1, T-2 4 4 -
BrimonHeHne 1 3amuTa KypcoBOTO MPOSKTa 54 - 54
Bu npoMekyTouHO# aTTectanuu (9K3ameH) 36 36 -
OO01mast TpPyAOEeMKOCTb, 9ac 252 180 12
3aueTHble EquHUTIBD 7 5 2
5. COAEP KAHUE JUCHUITJIMHBI
5.1. Pa3nesnsl JUCHUIIIMH U BUABLI 3aHATHH
AEREE
= ; = 2=z = e = § Dopmupyemble
Ne HanmenoBanue pa3aesia AMCHUIINHBI g Z = E S ,E < S8 e KOMITETEHILMH
n/n S |EE| 25| 8% 88| ¢ (OK, OIIK, IIK,
S lgfl 88 8 S| & TICK)
= = = &
1. Beenenue, nenm 1 3a1aun TUCIUIIIMHBI 1 - 1 2 4 OIIK-2, IICK-1
2 S;Imnqecxne OCHOBBI TBEPIOTEIbHOI AIIEKTPOHU- 5 5 i i 10 17 OIK-2, TICK-1
3. KonTtakt metamr-noxynpoogauk. Juonx HloTTku 4 2 - - 10 16 OIIK-2, IICK-1
4. | DneKTpOHHO-IBIPOYHBIH MepPexo]] 8 2 4 - 16 32 OIIK-2, TICK-1
5. [TosrynpoBOTHUKOBEIE TUOIBI 4 2 4 6 15 40 OIIK-2, IICK-1
6. | bumonspHbIe TPaH3UCTOPHI 8 4 4 6 20 42 OIIK-2, TICK-1
7. | TloyeBBIe TPAaH3UCTOPEI 6 2 4 5 15 37 OIIK-2, TICK-1
8. | Tupucropsl 2 2 - - 10 14 OIIK-2, TICK-1
9 HonynvaBoz[HHKOBLIe JAaTYUKH, CCHCOPHBIC 2 5 i i 10 14 OIK-2, [ICK-1
YCTPOHCTBA U IpeoOpa3oBaTeIH
10. | OCHOBBI MHKPO3JICKTPOHUKH 4 2 - - 10 16 OI1K-2, TICK-1
HUTOIO | 44 20 16 18 118 | 216
4
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5.2. Conep:xaHue pa3ies10B IMCUUILIAHBI (110 JEKIUSIM)

HaunmenoBanue
pasnesioB

Copep:xaHue pa3ieioB

Tpyno-

KOCTh
(uac.)

DopMupyembie
KOMIETeHIHH
(OK, OIIK, IIK,
MCK)

Beenenue, nenn u
3a1a9u TUCIIH-
IUIAHBI

Hemn n 3amaum kypca. TpeGoBanus kK 00beMy 3HAHWN MO IUCITH-
rmHe. [1oaynpoBOIHUKOBBIE NPHOOPHI, KaK 3JIEMEHTHI AJIEKTPOH-
HBIX 1iemnel (cxeM). [loHATHA, ompeneneHus: IEKTPOHHBIE YCTPOH-
CTBA, KOMIIOHEHTH! (IIACCHBHBIE U aKTHBHBIE), MOIYIPOBOIHHUKOBBIC
nipudopsl. OCHOBHBIE Pa3HOBHIHOCTH IOJIYIPOBOJIHUKOBBIX IPHOO-
POB TIO BBINOJIHSIEMBIM (PYHKIMSAM U TexHosoruu. OCHOBHBIE pasje-
JBI Kypca JeKIUi. Bxiiax oTedyecTBEHHBIX YUCHBIX B Pa3BUTHE IIOTY-
HPOBOJHUKOBOH TeXHUKH. CIIMCOK PEKOMEHIYEMOIl JINTEepaTypHl.

OIIK-2, IICK-1

dm3uyeckne oc-
HOBBI TBEpIO-
TEIBHOU JJICK-
TPOHUKHU

dyHnamMeHTalbHAS CUCTEMa YpaBHEHHII — OCHOBA aHAJIMTHYECKOTO
OIMCAHUS CBOMCTB IOJIYIPOBOAHUKOBEIX IPUOOPOB. AHATUTHYECKUE
BEIpOKEHUS M (PH3WYECKHUl CMBICH ypaBHeHHH IlyaccoHa, IOIHOTO
TOKA M HEIPEPHIBHOCTH.

CoOcTBEeHHBIE W NPUMECHBIC IONYNPOBOJHUKH M UX 3JICKTPOINPO-
BOJHOCTH. KOMIEHCHPOBaHHBIC TOJNYNPOBOIHUKH. 30HHAS THarpaM-
Ma 3THX MarepuayioB. KoHIeHTpauus cBOOOIHBIX HOCHUTEJNEH B COO-
CTBEHHOM M IPUMCECHOM MOJYINPOBOJHUKAX. [Tonoxxenne YPOBHA
depMu B HUX. 3aBUCUMOCTh KOHLIEHTPAIIMH CBOOOJHBIX HOCHUTEJEH
oT TemIepaTypbl. du3nyeckoe 0O0OCHOBaHHE auana3oHa padouux
TEMIIEpaTyp MOJIYIPOBOJHHUKOBBIX MpuOopoB. [lomynpoBonHuku B
ANIEKTPUYCSCKOM II0JIE.

I'eHepanus ¥ peKOMOMHALMS HOCUTEINeH 3apsaa. Bunsl reHepanuu u
pEKOMOMHAIIMK: TepMOTeHepalys, (OTOreHepamus, MoJieBas HOHH-
3a1Msl; PeKOMOMHALUS 30HA-30HA, PEKOMOWHAIIMS Yepe3 peKOMOUHa-
LIMOHHBIC YPOBHH, U3Ny4aTelbHas M Oe3n3iydaTenbHas peKOMOUHa-
LML

OIIK-2, IICK-1

KontakT MeTami-
MOJIYIPOBOIHUK.
Huon HlotTku

KonrakT Metanna ¢ momynpoBoaHukoM (M-11/m) — 30HHasT quarpam-
Ma. Beimpsamisiromuii 1 oMu4eckuil KOHTakT. IIpuHnun BelIpsiMile-
HUsSI TOKa Ha KOHTakTe M-I/I MO JHEPreTHYeCKUM Jauarpammam.
BAX uneansaoro xonrakra. I dexr Horrku. [uon [ortkn. BAX
peanpHOrO KoHTakTa IlloTTKH. PacnpeneneHue aIeKTpUIecKoro mosms
B oO;actu mpocTpaHcTBeHHOro 3apsina (OII3) Ha kontakTe M-1/m 1
nmpuHa OII3. Emkocts nuoma IIloTTku. DKBUBaJIGHTHAs CXeMa U
mozenb npuona Ilorrku. Ocobennoctu muona Illlortkn. OmMuueckue
KOHTaKThbl H UX CBOMCTBA.

OIIK-2, IICK-1

DNEKTPOHHO-
JBIPOYHBIA  TIepe-
X071

MexaHnu3m 00pa3oBaHus 3JIEKTPOHHO-ABIpoYHOrO mepexona (D/IIT).
Onpenenenne D/I1. KoHTakTHasi pa3HOCTb MOTEHUUAJIOB, €€ 3aBH-
CUMOCTbh OT KOHLIEHTPAIMH JETUPYIOIIEH NPUMECH, TEMIIEPATyphl U
IIMPUHBI 3alpeleHHON 30HbI. DHepreruueckue auarpammbl D11
TIpY TIPSIMOM 1 00paTHOM cMereHusIX. [IoToku HocnTenel 3apsaoB u
MpUHIUI BeIpsiMieHus Toka DI, MHxeKknua u SKCTpaKIus HOCH-
Teneid. KoHIEHTparuss HEOCHOBHBIX HOCHTENEH 3apsiia y T'paHUIl
SAIL

Mertonsl nonyuenust DJI1: cnasnenue, nuddysusi, HOHHOE JETUPO-
BaHue, snuTaKkcus. [IoHATHE MIIaBHOTO U PE3KOr0, CHMMETPHYHOTO U
HecummeTpudHoro D/II1, Toueunsie u miockocTHbie DI

OIIK-2, TICK-1

ITonynpoBogHu-
KOBBIE JIUOJIbI

DkBUBalieHTHasl cxema auoja. [lapamerpbl SKBHBAJEHTHOH CXEMBI:
i depeHnnanbHOe CONPOTHBIICHUE, COIIPOTUBICHHE TOCTOSHHOMY
TOKY, CONpOTHBIEeHNE 0a3bl, AupPy3noHHas U GapbepHas eMKOCTH.
3aBHCHMOCTh TapaMeTpPOB 3KBHBAICHTHOH CXEMBI OT YacTOTBI JUIS
JIMOJIOB C TOJICTOM M TOHKOHM Oa3aMu. DKBUBAJEHTHas cXeMa JIHo/a
JUISL BBICOKHX 4yacToT. IlepexoHble Mponecchl B AHO0/1aX: BKIIOUCHHE
U TIEPEKIIOYEHUE JUIi HU3KOTO YPOBHS WHXKEKIMH; BKIIIOYEHHE H
OTKJIFOUEHHE JIJIsl BBICOKOTO YPOBHSI MHXKEKLUH; d(PPEKThl HAKOILIE-
HUS U paccachlBaHWs HEOCHOBHBIX HOCUTeNeH B 0aze amoxa. I[ToHs-
THE HU3KHX, CPEJHUX U BBICOKHMX 4YacTOT. 3aBUCHMOCTD BBINPSIMIISI-
FOIUX CBOMCTB Juoja OT 9acTOTHI (fax). AHAIHM3 TIEPEXOIHBIX TIPO-
L[ECCOB METOJIOM 3apsija.

OIIK-2, TICK-1
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Knaccudukanms nuomos. MapkupoBka aAnoJ0B. BeimpsmurenbHbie
JUOABL: OINpEeNeIEHUE, OCHOBHBIE MapaMeTphl. VIMIyIbCHBIE AUOJBIL:
orpejesieHue, crenuduiecKie XapakTepuCTHKH, TpUMeHeHue. Jno-
IIBI C HAKOTUICHHUEM 3apsafa. Y HuBepcainbHble nuoasl, CBU-auonbr.
CTaOMIUTpOHBI: NPUHLIUI ACHCTBHUS, CXEMa BKJIIOYEHHS, OCHOBHBIC
IapaMeTpsl, MOCJIEN0BATENbHO-IAPAUIETBHOE BKIIOUCHHE. TyH-
HEIbHbIC HOMBI: NPUHLIUI JCHCTBHS MO YHEPIEeTHYECKUM IHArpaM-
MaM, TTapaMeTphl, SKBUBAJICHTHAS cXeMa, puMeHeHne. OOpaieHHbIe
JUOJBl: IPUHIMI AEHCTBYSI, IpUMEHEHUE. Bapukanbl: IpUHIMI AEH-
CTBHSI, OCHOBHBIE TIapaMeTpbl. [IpHOOpbI ONTO3IEKTPOHUKHU - (HOTO-
PE3UCTOP, CBETOM3IYYAIOIIUI T1U0A, (POTOIHOJ, ONTONAPHI, Ja3ephl:
YCTPONCTBO, NMPUHLHUI AEHCTBUSI, OCHOBHBIC MapaMeTpbl, PEKUMBI
paboThI, MPUMEHEHHE.

JlaBuHOMpONETHBIE MOABI, AUOABI I'aHHAa. Monenu moyynpoBOAHU-
KOBBIX IUOJIOB: CTaTHYECKas, 3apsoynpaniseMasl.

6. | bunonspusie
TPaH3UCTOPBI

CxeMa moTokoB HocuTenel 3apsnoB B BT. BHyTpennue dusuueckue
napametpsl bT: apdexTuBHOCTS SMHUTTEPA, KOIPPHUITMESHT TIepeHoca,
s dexTrBHOCTL KOUTekTOpa. BHemHue mapametpsl bT: koaddumm-
€HT Tepeladu TOKa SMUTTEpa, KOIPPHUIMECHT Iepenadn Toka Oasbl.
CBs13p MEXAy BHYTPEHHUMH M BHemIHUMU nlapameTtpamu B BT. Cra-
THYECKHE TTapaMeTphl TpeX pexxuMoB padotel BT. SInenune B BT npu
0oNBpIKX TOKaX. DPPekT Momyssmu 0a3pl (3hPeKkT Dpiau) U ero
cnencteus. IIpodoit BT. Ocobennoctu mpoboss BT B cxeme ¢ OD.
Craruueckue xapaktepuctuku BT B cxeme ¢ Ob u O3.
Junamuueckue xapaktepuctuku BT. OOGmactu akTuBHOI pabOTHI,
peXrnMa OTCEYKM M HachlieHus. [IpenenbHble PeXHMBI 110 TOKY U
HaTpsKESHHUIO.

Yceunurensusie cBoiicTBa BT B cxemax ¢ Ob, O3 u OK. YactoTHble
mapameTpsl bT: mpenensHas gactota KOG GHUIHEHTa TIepeaadl ToKa
AMUTTEPA, IpeAebHas YacToTa ko3 duimenra nepegaun Toka 6a3bl,
rpaHNYHAs YacToTa, MaKCHMallbHas YacTOoTa TEHEepalid. 3aBUCH-
MocTh 3¢ deKTuBHOCTH SMUTTEpa, Koddduimenra neperoca, K03 ¢-
(UIIEHTOB TIepeadl TOKa YMUTTEPA U TOKa 0a3bl OT YaCTOTHL.
Ilepexoansie npoueccsl B bT s Bumtouenus ¢ Ob u O3. Xapakre-
PHUCTHKHU MEPEXOAHBIX MpoueccoB: t;, by, thace, tom Lan lopuer OmUCaHUE
MIEPEXOAHBIX TPOLIECCOB METOAOM 3apsia.

TemneparypHble 3aBHCHMOCTH JTHHAMHYECKHX XapaKTEepUCTHK. 3a-
BUCUMOCTh K03((UIIMEHTOB Iepesaud TOKOB BMHUTTEpa U 0a3bl OT
Temnepatypsl. TepmoctabuinbHOCTE cxeM ¢ Ob u O3.

Onucanne BT kak nuHelHOro yerblpexnoiatocHuka. Cucrema y-, Z- u
h- mapamerpos. Cxemsi 3amererust BT B y-, Z- u h-mapamerpax. Ile-
pexoJ OT OAHOW CHCTeMbl mapamerpoB K japyroif. Cwmseicn h-
napameTpoB. B3zanMocBs3p h-niapamMeTpoB ¢ PU3HUECKUMHU MapameT-
pamu BT. Pacuer h-mapamerpoB 1o ¢usudeckum napamerpam BT u
Haobopot. Mertoibl onpenenerus h-nmapamerpos.

dusnueckas skBUBajeHTHas cxema bT. DxBuBanentHas cxema bT ¢
Ob n OO m1g HU3KUX 4acTOT. DKBUBaJIeHTHAsT cxema BT mis BeIcO-
KuX 4dacToT. [lapamerpsl skxBuBasieHTHOH cxembl bT. 3aBucuMOCTH
napameTpoB BT ot |,, T u U,. [I-o6pa3nas u rubpuaHas 3KBUBAJICHT-
HBIE CXEMBI.

Mommnsie BT. CocraBHo# Tpan3uctop (TpaHsuctop JlapiauHrTOHA).
JlaBunHBIH TpaH3ucTop. OnHONmEpexoAHslil TpaH3ucTop. Mmxkeknu-
onnblit Tpansucrop. IGBT-Tpanzucrop. Monenu bT: D6epca-Mouna,
sapspoynpasisiemas. [llymsr B BT: onpeneneHue mryma, BHIBI IIy-
MOB, MX 3aBUCHMOCTb OT YacTOTHL, |, U,.

OIIK-2, TICK-1

7. | loneBbie TpaH3u-
CTOpPBI

IIT ¢ ynpasmsromum p-n nepexoxom. Ycrpoiictso IIT. Ilpunuun
neictBusi. SIBnenue orceuku kaHana, Ugre. [Ipuunnbl, npuBoasmie
K OTcedKe ToKa U mpupaienus Toka. [Iponeccer B I1T nocne orceukn
mpupanieans Toka. KauectBeHHBIH Bup BeIXOAHBIX BAX. Pacuer
BeixogHBIX BAX IIT ¢ ynpaBmstromum nepexomoMm. Ilepenatounas
xapakTepucTuka. OCHOBHBIE XapaKTEPUCTHKH YCHIMTEIBHOTO pe-
KFMa: KPyTH3HA, BHYTPEHHEE CONpPOTHBIIEHHE, Kodddunnent ycu-

OIIK-2, TICK-1
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JIEHUS [0 HanpspKeHUIo. DkBuBaieHTHast cxeMa [T ¢ ympasisiomum
nepexonoM. ['paHnyHas 4acToTa, KpUTEPHUM T'PAaHUYHOW YaCTOTHI.
Cxewmbl 3amemenus st HU u BY ans tpex cxem BritodeHus I1T.
[loneBble TpaH3UCTOPBI C M30JIMPOBAHHBIM 3aTBOPOM U HHIYLIHUPO-
BaHHBIM KaHanoM (MJII-tpan3ucrop). YcrpoiictBo. [IpuHImm mei-
crBus. Hampspkerne Upg,. KadecTBeHHBIH BH BXOAHBIX M BBIXOTHBIX
BAX M/II-tpansuctopa. I[lepenatounas xapakrepuctuka. Pacuer
BEIXOJHBIX CTATHUECKMX XapakTepucTHK. OCHOBHBIE MapaMeTpHI
YCHIUTETHHOTO W KITIOYEBOTO PEKUMOB pabothl. [lepexomHsie mpo-
neccel. KommnemenTapHasi mapa. DKBUBaJIeHTHast cxema. Mojenu
MJIII-TpaH3ucTOpa: JMHAMHUYECKAs MOJEIh MAllor0 H OOJBIIOrO
cur"anoB. CtaTuueckas U AMHaMu4yecKkasi Moaeab MouHbIxX [1T.
[ToneBbie TPAaH3UCTOPHI C U30IUPOBAHHBIM 3aTBOPOM M BCTPOECHHBIM
KaHaJloM. Y CTPOWCTBO, MPUHIIMI JEHCTBUS, YKBUBAJICHTHAs CXeMa.
CeMelCTBO BBIXOAHBIX CTaTHUECKHUX XapakTepucTHk. [lepegarounsie
xapakTepucTuku. OTINYHe TPAH3UCTOPa CO BCTPOCHHBIM KaHAJIOM OT
mpubopa ¢ MHAYIHPOBAHHBIM KaHAJIOM.

TpaH3ucTOphl ¢ N-KaHAJIAaMH U CAMOCOBMEIICHHBIMH 3aTBOpaMH. [1a-
paMETphl U XapaKTEPUCTUKU TPAH3UCTOPOB C KOPOTKUMH KaHAJIaMHU.
PazHoBugHOCTH mMONEeBbIX TpaH3ucTOpHBIX cTpykTyp CBUC. Oco-
OCHHOCTH TIOJICBHIX TPAH3UCTOPOB C YIIPABIIONINMH MEPEeX0oaaMu B
HWHTETpaNibHOM UcToNHeHUH. [lapa3uTHas CBSI3b MEXKAY DJIEMEHTaMHU
yepe3 MOJYU30JIUPYIONIYI0 TMOJIOKKY. WHTerpajgbHble CXeMbl Ha
IITHI Ha ocHoBe apcenuaa ranus. HEMT-Tpan3uctopsl.

HbIN U TOPU30HTAJIbHBIN TPAH3UCTOP.

8. | Tupucropst OOmme cBenenust o Tupucropax. Kiaccudukanus u ycioBHO- 2 OIIK-2, IICK-1
rpaduyeckue 0003HAYCHUS] TUPUCTOPOB. YCTPOMCTBO M IMPUHIIMI
JEUCTBUS JAMOAHOIO TUPHUCTOPA. TpUONHBIA HE3alUpacMblii THUPU-
ctop. TpuoaHslii 3anupaeMslii TupucTop. CUMMETPUYHbIE THPUCTO-
pol. Dbdexrer dU/dt u dl/dt. OcHoBHBIE MmapameTpbl TUPHUCTOPOB.
MapKHpOBKa THPHUCTOPOB.
9 [HonynpoBoauu- JlaTuuku TeMmmnepatypbl, NABIEHUs, MAarHUTHBIX [OJIEH, AATYUKU 2 OIIK-2, TICK-1
KOBBIC JIaTYMKH, | MapIHUaNbHBIX AaBiIeHUH. [IpeobpasoBarenbHbIe CEHCOPHI.
CCHCOPHBIC
YCTpOMCTBa u
IpeoOpa3oBaTen
10 | OcHoBBI MHKpO- | MeTombl H30IAIMHA. MHOTOIMUTTEPHBIC H MHOTOKOJUICKTOPHBIE OM- 4 OIIK-2, TICK-1
JJIEKTPOHUKHU NOJIIpHBIE TpaH3UCTOpBl. VIHTerpanbHbI TpaH3UCTOp. BepTuxaib-

5.3. Pa3enbl TUCHUILIMHBI U MEKIMCHUINJIMHAPHBIE CBSI3U ¢ 00ecneYnBaOIUMHU (Tpeabl-
AYIIMMH) U 00ecnieynBaeMbIMU (MOCJETYHOIHUMH) TUCHUUIINHAMHA
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HauMeHnoBaHue odecneun- Ne Ne paznesioB J1aHHOM TUCHUILUIMHBL, IS KOTOPBIX HE00X0UMO U3ydYeHHe odecie-
Ne BaOIMUX (MpeAbIIYyIIHX) U YuBaKIMX (MPeAbIAYIIHNX) U 00ecnieunBaeMbIX (0CJIeTYIOMNX) JUCHUIIMH
n/n o0ecneunBaeMbIx (mocJje-
( 1 2 3 4 5 6 7 8 9
AYIOIMX) TUCUMIJIMH
IIpenmmecTBy0Omue TMCUUNIUHBI
1. | ¢usuka - + + + + + + + +
MaTepHalbl KTPOHHOM
2. ATCPHATIBI SNICKTPOHHO - + + + + + + + +
TEXHUKHA
W3MKa KOHIECHCUPOBAHHOT!
3. (usnKa KOHICHCHPOBAHHOTO - + + + + + + + +
COCTOSIHUS
IMocaenywomue TUCHUNINHBI
1. | HAHORJIEKTPOHMKA + + + + + + + + +
MIPOCKTHPOBAHKE DIICKTPOH-
HOIl KOMITIOHEHTBI bl MHK-
2. OM KOMHOHE Gas + - + - + + + - -
PO2JIEKTPOHUKA W MHKPOCH-
CTEMHOM TEXHUKH
3. | cxemorexHuka + - + + + + + + -
7




5.4. CooTBeTCcTBHE KOMIETEHIUH, (P)OPMHPYEMbIX NPH M3YYECHHMH AUCHMILUIMHBI, H BHI0B

3aHATHH
Ilepedenn Buasnl 3ansaTuii
. DopMBbI KOHTPOJISA
KOMIIETCHIIMH JI 3 JIP KIIC CPC
Omnpoc Ha JEKITUH, OTYET 10 JTabopaTopHOH paboTe, OTYET MO
OIIK-2 + + + + + MIPaKTUIECKO# padoTe, 3aIUTa MHINBUAYAIFHOTO 3aJaHN, KOH-
TpOJBbHAS paboTa, TECT, 3aIIUTa KYPCOBOTO POEKTA, SK3aMEH
Omnpoc Ha JEKITUH, OTYET 10 JTabopaTopHOH paboTe, OTYET MO
I[ICK-1 + + + + + MPaKTHYECKOU pa60Te, 3alluTa MHIUBUYaJIbHOI'O 3a/IaHHUsI, KOH-
TpOJIbHAs paboTa, TECT, 3alUTa KYPCOBOTO MPOCKTa, SK3aMCH

6. METOAbI 1 ®OPMbI OPTAHU3ALIUU OBYYEHUSA
TexH0JIOrHH HHTEPAKTUBHOIO 00y4eHHs NPU pa3HbIX hopMax 3aHATHII B yacax

DopMBI IIpakTHyeckue
MeToabl Jlexcuuu (1ac) 3aHATHA (4Aac) Beero
Paboma 6 komanoe 8 8
Onpoc na aexyusx 2 2
VToro MHTEpaKTUBHBIX 3aHATUI 2 8 10
7. JABOPATOPHBINA MIPAKTUKYM
Ne J‘{;llcp a;ﬁi]:i TemaTnka J1a0opaTopHBIX padoT efal:c};llc(;;, Komnereriyu
n/m | PATOPHEIX P OK, OIIK, ITK, IICK
HbI (uac.)
1. 4 HccrnenoBanne BOIbT-aMIEPHON XapaKTEPUCTUKHU P-N mepexona 4 OI1K-2, TICK-1
2 5 HccnenoBanne BOJBT-EMKOCTHBIX XapaKTEPHCTHK ITOIYIPOBO- 4 OIK-2, TICK-1
HHUKOBOT'O THOAA
3. 5 W3ydenne nepexoaHbIX MPOLECCOB B MOIYIPOBOAHUKOBOM AHOAE 4 OI1K-2, TICK-1
4 6 HccnenoBanne cTaTHYECKUX XapaKTEPHCTHK OHUITONSPHOTO TpaH- 4 OIK-2, TICK-1
3HCTOpa
5. 6 OmpenenieHne mapaMeTpoB OUIOIIPHOTO TPAH3UCTOPA 4 OI1K-2, TICK-1
6. 7 HccnenoBanne XapakTEpPUCTHK IIOJIEBOTO TPAH3UCTOPA C yIpaB- 4 OIIK-2, TICK-1
JISIFOIIIMM P-N IepeX0aoM

W3 nmpenyaraemoro nepedHs J1abOpaTOpHBIX pabOT CTYAEHTHI BBINOJIHSIOT 4 paboThl Ha BBHIOOP, HO BBI-
MOJIHEHHBIE TaOOpaTOpHbIE paObOTHI TOJDKHBI OTHOCUTBCS K Pa3HBIM paszesiaM.

8. NIPAKTUYECKUE 3AHATUS

0 No pr}lO-
- ? pasnera TemaTnka NpaKTHYeCKUX 3aHATHIA €MKOCTh Kommerexuuu
n/n | JMCUMILTHHBI P (uac.) OK, OIIK, IIK, I[ICK
1. 2 DU3HUYECKUE OCHOBBI TBEPAOTENHLHON IEKTPOHUKH 2 OI1K-2, TICK-1
2. 3 Pacuer napamerpoB auoga LloTTku 2 OIIK-2, IICK-1
3. 4 Pacyer nmapameTpoB 3JIEKTPOHHO-ABIPOYHOTO MEPEXOAA 2 OI1K-2, TICK-1
2. 5 Pacuer napameTpoB N0JayNnpOBOJHUKOBBIX IHOI0B 2 OIIK-2, TICK-1
3 6 Pacuer BHEIIHMX M BHYTPEHHHX IIapaMETPOB OWIIOISIPHOTO 1 OIK-2, TICK-1
TpaH3UCcTOpa
4. 6 D¢ dext Dpau B OUIOIISIPHBIX TPAH3UCTOPAX 0,5 OI1K-2, TICK-1
5 6 OmnpeneneHne MaJOCHTHAJIBHBIX IapaMeTpoOB  OWIOJIIPHOTO 05 OIK-2, TICK-1
TpaH3HCcTOpa
6. 7 Pacyer napameTpoB NONEBBIX TPAH3UCTOPOB 2 OIIK-2, TICK-1
7. 8 Pacyer napameTpoB TUPHCTOPOB 2 OIIK-2, TICK-1
8 9 Pacuer mapameTpoB MOJIyNPOBOJHUKOBEIX NpeoOpazoBarTenei u 2 OIK-2, TICK-1
CEHCOPOB
9 4 KP-1. Pacuer napamerpoB noiynpoBopHuka. Pacuer mapamer- 2 OITK-2, TICK-1
POB 3JIEKTPOHHO-ABIpoYHOro nepexoxna. JAuox lloTTkn
10. 6 KP-2. PacueT napameTpoB OGUIOJISIPHBIX TPAH3HUCTOPOB 2 OIIK-2, TICK-1
8
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9. CAMOCTOSATEJIBHAS PABOTA

. . . Tpyno- Komnerenuuu
| g | Tevanuss covoermenio 00| g | OR, Ok, | KBt
auen " (1ac.) IICK P
1. 1-10 ITpopaboTka JEKIMOHHOTO MaTepHaa 10 OIIK-2, TICK-1 Omnpoc Ha JEKITHIX
3 47 IMoaroToBka k Ja00paTopHEIM paboTaMm, 12 OIK-2, TICK-1 OtueTs! o mabopa-
HaITMCaHWe OTYETOB TOPHBIM paboTaM
4 2-10 BrimoiHeHne MPaKTHYIECKAUX 3aIaHUH 12 OIK-2, TICK-1 OT4eTH IO TIpaKTHIe-
CKUM paboTam
4 47 BLIHOHI;IGHI/Ie ¥ 3aI1Ta HHAUBUIYATbHBIX 18 OIK-2, TICK-1 3amuTa WHIMBAYaITb-
3aganuii 3-1, N3-2 HBIX 3aJlaHuM
4.6 IToaroToBka k KOHTPOJIBHEIM padoTam KP- 8 OIK-2, TICK-1 PesynbTaThl KOHTPOJIB-
1, KP-2 HBIX padoT
4,6 IToaroroBka k Tectam T-1, T-2 4 OIlK-2, [ICK-1 PesynbTarsl TECTOB
4-6 BrInosiHeHue U 3aIuTa KypcoBOro mpoek- 54 OIK-2, TICK-1 3amuTa KypcoBOro
Ta MPOCKTA
1-10 TlonroroBka u ciada sK3aMeHa 36 OIIK-2, [ICK-1 OlleHKa Ha K3aMEHEe

TemaTnka HHAUBUAYAJIBHBIX 3a1aHUI:

1. Pacuer mapametpoB auoaos [loTTku.

2. Pacuet mapamMeTpoB MOJYNPOBOTHUKOBBIX JTHOJIOB.
3. Pacuer mapaMeTpoB OUIOJISAPHBIX TPAH3UCTOPOB.
4. Pacuer mapaMeTpoB IOJICBBIX TPAH3UCTOPOB.

Bonipochl 17151 NOATOTOBKM K IK3aMeHY:

1. dyngameHTanbHas cCUCTEMa ypaBHEHUH TBEPOTEIFHON 3JIEKTPOHUKH.

2. CoOcTBEHHBIE, IPUMECHBIE U KOMIICHCUPOBAHHBIE HOITYIPOBOAHUKH.

3. 'enepanus 1 pekoMOMHaNKs HOCUTENEH B IOJIyIPOBOJHUKAX.

4. KOHTaKT MeTaslI-TIOJIyIIPOBOIHUK.

5. duox LloTTku.

6. OMHUYEeCcKHE KOHTAaKTHI.

7. MexanusM o0pa30BaHuUs 3JIEKTPOHHO-ABIPOYHOTO Tiepexoaa (DIT).

8. KoHTakTHast pa3HOCTh NOTEHIIMAIIOB, €€ 3aBUCHMOCTh OT KOHIICHTPAIMHU JIETUPYIOLIEH TPUMECH, TeM-
nepaTypbl U IUPHUHBI 3aIPEIIEHHOMN 30HBI.

9. DHeprernueckue auarpammel D111 mpu npsMoM 1 00paTHOM CMEIIECHUSIX.

10.
11.
12.

[ToToku HOcHTENEH 3aps1I0B M MPUHIIMIT BeIpsiMiieHus Toka D /II1.
Mertonst nomyuenust /I1: crinaBnenune, nuddysus,, HOHHOE JIETUPOBAaHKE, SITUTAKCHUSI.
[TonsTHE MIaBHOrO M PE3KOr0, CHMMETPHUYHOrO U HecumMMmeTpuuHoro D11, TouedHsle M MIOCKOCT-

Hele D/1I1.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Knaccudukanus auoos.

BrimpsimurenbHble THOABI.

Bapukansl.

CTaOunuTpoH.

TyHHENbHBIN AUOJ,.

doroanon.

Ceeroauon.

bunonspusiii Tpanzuctop (BT): onpenenenne, cxembl BKIIOYEHUS, PEKUMBI paOOTHI.
Hpetidossiii u 6e3apetidonsiii BT.

Cxema noTokoB Hocutenei B bT.

Brytpennune mapamerpst bT: v, oy, a*.

Buemnue napamerpst bT: a, .

Cratnueckue xapaktepucTuku bT.

YcunurensHele cBoiictBa bT.

YacroTasle mapameTpsl bT.

OxsuBasieHTHas cxema bT.

BT xax wetbipexmnomtocHuk. Cucrema y, z, h — mapamMeTpos.
Momusie BT.

JlaBunnb BT.
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32. OHOMEepEeXOIHbINH TPAH3UCTOP.

33. IH)KeKIIMOHHBIN TPaH3HCTOP.

34. Iymer B BT.

35. Mopens D6epca—Morura.

36. Kitaccudukarus u mapkuposka bT.

37. Ilonessie Tpansuctopsl (I1T): onpenenenue, BUIbI.
38. [T ¢ ynpasisiromum nepexoaom u 6apbepom LoTTku.
39. IIT ¢ MHAYIUPOBAHHBIM ¥ BCTPOCHHBIM KaHATIOM.

40. KommemenTapHas mapa. Ilapamerpsl I1T. JlocTOMHCTBA U HEIOCTATKH.

41. Bepruxansubeiit MJI1-Tpan3uctop.
42. TITL.
44, TupUCTOPHI: ONPEICICHIE, BHIEI.

45. TlpuHIUN JelCTBUS JUOAHOTO TUPUCTOPA.

46. TpuoIHBINA TUPUCTOP.
47. CAMMETPHYHBIN THPUCTOP.

48. TTomynmpoBOTHUKOBBIC TATYNKH, IPEOOPa30BaTEIH.

49. MeTob! H30JISIIHH.
50. MHOro3MHUTTEpPHBII 1 MHOTOKOJUIEKTOPH

pIit BT.

51. BepTukanbHblil 1 TOPU30HTATBHBIA TPAHZUCTOP.

10. IPUMEPHASA TEMATUKA KYPCOBBIX IITIPOEKTOB

10.1 Oenp u 3a1a4u KypCcOBOIo NMPOEKTa

LenssMu KypcoBOTO MPOEKTA SBISIFOTCA: 3aKpeTIeHHE U YIiayOJieHHe 3HAHHI 10 METOAaM pacyeTa OCHOB-
HBIX D3JICMCHTOB MHTETPAJbHBIX CXEM; OCBOCHHE METOJIOB pacueTa MapamMeTpOB aKTHBHBIX U MACCHBHBIX dJie-
MEHTOB UHTETPATLHBIX CXEM; MPHUOOPETEHUE HABBIKOB O(GOPMIICHHS TEXHUYECKOW JTOKYMEHTAI[MH B COOTBET-
CTBHUH C TPEOOBaHHUSIMHU CTaHIAPTOR.
3amaHue Ha KYpPCOBBIC MMPOSKTHI MPEAYCMATPUBAIOT PACUYeT aKTUBHBIX 3JICMEHTOB Ha OCHOBE OUIOJISPHBIX
TPAH3UCTOPOB (IMUTAKCHANBHBIX, SMTUTAKCHATBEHO-TUIAHAPHBIX U T.J.) U MOJEBBIX TpaHzucTopoB (MII TpaH3u-
CTOPOB C HHIYLUMPOBAaHHBIM M BCTPOCHHBIM KaHajlaMH, IIOJICBBIX TPAH3UCTOPOB C YIPABJISIOIUAM P-N-
nepexonoM U O0apeepom Illorrku, HEMT). PacueTsl BKirOUaroT B ceOs ONMpPESICHUE OCHOBHBIX MapaMeTpoOB
AKTHBHBIX DJIEMCHTOB MO OWITONSPHOW W MOJIEBOHM TexHOJOrHU. YacTh paboT MOCBAIICHA pa3pabOTKE HHTE-
TPANBHBIX JTHOIOB M ACCUBHBIX DIIEMEHTOB (KOHICHCATOPOB, PE3UCTOPOB).

10.2 PacnipesiesieHne 4acoB HA BHINOJHEHHE KYPCOBOTO MPOEKTA

No Tpyno- Komnerenuun
- HaumeHnoBanue pa6oTsbl eMKOCTh OK, OIIK, IIK, ®opMa KOHTPOJIS
n/n
(uac.) IICK
ayauTopHble padora — 18 u.

Brinaua 3aganuii Ha KypcoBod mpoekt. Msno-

JKCHHE TIOPSAIKa BBIOJMHEHHsA. TpeOoBaHUSA K JIOMYCK K BHITONHEHMIO KyPCOBOTO
1. | obopmieHHIO W 3aIIUTe KYpPCOBOI'O TPOEKTA. 2 OIIK-2, TICK-1 Y P

MPOEKTa, TUTaH IMPOEKTa

Brigaua 3amaHus Ha cleqyrolmiee ayIuTOpPHOE

3aHATHE.

CornacoBaHue CIHCKa IJUTEPATYPHBIX HCTOY-

HUKOB U TUTaHa 0030pHOM YacTH MPOeKTa. Bl CIIMCOK HCTIOIL30BAHHBIX HCTOH-
2. P P ’ 2 OIIK-2, [ICK-1 HUKOB, BBITIOJTHEHHAS 0030pHAas

Jlava 3aJaHus Ha CIeAYIolee ayIMTOPHOE 3aHs-

4acTh MPOEKTA
THE.
AHanu3 UCXOAHBIX JAaHHBIX MO MPOEKTY. AHa-
BrimonHeHHas pakTHYeCKast 9acTh

3. JIMTUYECKHE pacyeThl. Brimaya 3aaHus Ha ciie- 4 OIIK-2, IICK-1 DOCKTa

JTIOIIIee ayIUTOPHOE 3aHSITHE. p

TIpoBepka TpadudecKkux MaTepuaoB MpPOEKTa.
4. | Beimaua 3agaHus Ha CIEAYIOIIEe ayJaUuTOPHOE 4 OIIK-2, IICK-1 I'paduueckuii MmaTepuan mpoexTa

3aHSATHE.

IIpoBepka odopmiaeHHs IPOEKTa, MPeA3aIInuTa. T'oTOBEIT KypCOBOI TPOEKT, TIpe-
5 | Hposepka odop poeKTa, mpe/zan 5 OIK-2, TICK-1 yp poeKT, 1mp

3EHTaIUs

3amuTa KypcoBOro MpoeKkTa B BHJIC INPE3CHTa-

6. HHL; My p fie ip 4 OIIK-2, IICK-1 O1leHKa HAa 3alIUTe
caMoCTosITeIbHAsi padoTa — 54 u.
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1. | IloxGop u 0030p IUTEPATYPHI CHHCcOoK HCTIOJIb30BaHHBIX HCTOY-
10 OIIK-2, TICK-1 HUKOB, BBITIOJIHCHHAST 0030pHAs
4acTh NPOEKTa

2. | BpimonHeHne HEOOXOAMMBIX PAcyeTOB IO IPO- 20 OIK-2, TICK-1 BeinonHeHHas nmpakTH4ecKas 4acThb
eKTY HpoeKTa

3. | BemmonHeHne HeoOXOAMMBIX TpadHuyecKux pa- 14 OIK-2, TICK-1 Tpaduueckii MaTepHa mpoekTa
00T 110 TIPOEKTy

4. | Ionnoe odopmiieHne TpoeKTa 10 OIK-2, TICK-1 ['oToBBII KypCOBOH MPOEKT, TIpe-

3EHTalHs

10.3 lIpumepHbIe TEMBI KYPCOBBIX TPOEKTOB
1. Pacuer M/III-Tpan3ucropa ¢ HHAYIMPOBAaHHBIM KaHAJIOM.

. Pacuer nmosieBoro Tpansucropa.

. Pacuer nud¢dy3noHHO-CIIIaBHOTO P-N-P TpaH3UCTOPaA CPEeTHEN MOITHOCTH.

. Pacuert npetichoBoro Tpansucropa.

. Pacuer snuTakcuabHO-TIJIaHAPHOTO TPAH3UCTOPA.

. Pacuet nud¢y3nonHoro TpaHzucropa.
. Pacuer nHTErpasbHOrO IMOAA.

. Pacyer ctabunutpoHa.

2
3
4
5
6. PacueT OUIIONIIPHOTO TPAH3HCTOPA.
7
8
9
1

0. Pacuer unrerpansuoro quoaa llortku.

11. PEUTUHIOBASI CACTEMA JJ151 OHEHKHW YCIIEBAEMOCTHU CTYJAEHTOB
Ta6auna 11.1. BanibHble OLleHKH JIS 3JIeMEHTOB KOHTPOJIsl IMCIUILIMHBI (cemecTp 4

MakcuMaJabHbIH . MaxkcuMaabHbIH
MaxkcuMaJibHBII
DJIeMEHThI 6a Ha 1-yro KT 0aJ1J1 32 mepuoa Bcero 3a
4eOHOii 1esATeIbHOCTH ¢ HaYyaJia cemMecT- 0a1 3a nepuon mexay 2KT u na cemecTp
y mexkay 1KT u 2KT
pa KOHeIl ceMecTpa
BrinonHeHye ¥ 3amuTa MHIAMBUAYaJIbHOTO
9 9
3aganug 13-1
BrinonHeHe M 3amuTa MHAMBUIYaJIbHOTO
9 9
3aganust U3-2
Konrponbnas pabora KP-1 8 8
Konrponbnas pabora KP-2 8 8
BeimonHenne u 3ammra J1a00paTOPHBIX 6 6 12
pabort
BrinonHeHne M 3aniura NpakTHYECKUX 3a-
> e P 6 6 4 16
JIAaHUH
Tect T-1 4 4
Tecr T-2 4 4
HToro MakcumMyM 3a nmepHosu: 15 24 31 70
Crava sx3amMeHa (MakKCHMyM) 30
Hapacraommum utorom 15 39 70 100

B sk3aMeHaIMOHHBIX OHMJIETax COJEPIKUTCS 4 BOIPOCa, U3 HUX 3 — TEOPETHYECKUX BOITPOCA IO JICKIIUOH-
HBIM 3aHATHAM (110 8 OayIoB Kaxabpli) u 1 — 3amada (6 6ayioB).

CornacoeaHa Ha noptane Ne

256

11




Ta6auna 11.2. banjabHble OLEHKH /151 3JIEMEHTOB KOHTPOJIsI KYPCOBOIr0 MpoeKTa (ceMecTp

Tabauua 11.4. [lepecyer cymMMbl 602J1J10B B TPAAUIUOHHYIO H MEKIYHAPOIHYIO OLIEHKY

5)
MaxkcuMaJbHbIIi . MaxkcuMaJibHbIIi
DJIEMEHTBI 6as Ha 1-yro KT Makenma b1 0aJ1 32 nepuoj Bcero 3a
Y4eOHOM NesITeIbHOCTH ¢ HA4YaJ1a ceMecT- OauL1 3a nepuox Mmesxay 2KT u na ceMecTp
mexny 1KT u 2KT
pa KOHell ceMecTpa
ITonyyeHnue 3aaHust HA KypCOBOM IIPOEKT 4 4
[Tonbop u 0630p UTEpaTypHI 8 8
BerinonHeHe HEOOXOANMBIX PAacdeTOB 10 4 18 22
IPOEKTY
BrinonHenne He0OX0AUMBIX TpaduIecKux 6 6 12
paboT 1o IPOEKTy
[TomHoe odopmieHHe MPOEKTa, MPE3EHTa- 12 12
st
KomnoHeHT cBOeBpeMEHHOCTH 4 4 4 12
HToro MakcumMyMm 3a nepmoa: 20 28 22 70
3amuTa npoekra (MaKCUMyM) 30
Hapacralomum utorom 20 48 70 100
Tab6aununa 11.3. Ilepecyer 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
BajJjibl Ha 1aTy KOHTPOJIbHOMH TOYKH Onenka

> 90 % ot makcuManbHOM cymMMbl OamutoB Ha aaty KT 5

Ot 70% 1o 89% ot MakcumansHOH cymMMBI OamioB Ha naty KT 4

Ot 60% 10 69% oT MakcuMansHOH cyMMBI OamioB Ha naty KT 3

< 60 % oT MakCHMaJIbHOH CyMMBbI O0aJtoB Ha gaty KT 2

Hrorosas Cymma ﬁaJ'l.TIOB, YYUTBIBACT yCIIEHIHO

Ouenka (I'OC) N Ouenka (ECTS)
CIAHHBII JK3aMeH

5 (oTnnyHO) (3a4TEHO) 90 - 100 A (oTIU4YHO)
85-89 B (o4eHb xopoo)

4&2‘;’}’;‘)’) 75 _ 84 C (xoporo)

70— 74
3 (Y/10BIETBOPUTEIHHO) 65— 69 D (ynoszetsoputensHo)

(3a4TeHo) 60 — 64 E (mocpenctBeHHo)

2 (HEeYAOBJIETBOPUTEIHHO),
(HE 3a4TEHO)

Huxke 60 6a10B

F (HeynoBIeTBOPHUTEIHHO)
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12. YYHEBHO-METOJNYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE /IUC-
UIIJINHBI

12.1 OcHoBHas JuTepaTypa

1. CmupnoB 10.A., Cokonos C.B., TutoB E.B. ®u3udeckre 0CHOBHI 3JICKTPOHUKH. — Y UeOHOE TTOCOOHE.
— CII6.: JIanb, 2013. — 560 c¢. — [anexkrponHsIit pecypc]. — http://e.lanbook.com/books/element.php?pll_id=5856

12.2 lononHUTEILHAS JIUTEPATYPa

1. Tposiu ILE. TBepmoTensHas 3JeKTpoHUKA. — Y4ueOHoe mocoone. — Tomck: TYCVYP, 2006. — 321 c. (48)

2. Taman 3.1. ®usuka NOIyNpOBOJHUKOBEIX MpHOOpoB: YueOHOoe mocoome. — Tomck: M3a-so HTJI,
2000. — 426 c. (45)

3. Buxynua .M., Cradeer B.. ®usnka momynpoBogHUKOBEIX mpubopoB. — M.: CoB. paamo, 1990. —
264 c. (21)

4. Kpytsakosa M.I"., YapeikoB H.A., IOnun B.B. IlonynpoBoaHnKOBBIE TPUOOPHI B OCHOBBI HX MPOCKTH-
poBanus. — M.: Pagmo u cBs3b, 1983. — 352 c. (6)

5. IMaceiakoB B.B., Yupkun JI.K. [lonynpoBoguukoBsie mpubopsl: YueOHUK a1 By30B. — CII0.: Jlans,
2006. — 480 c. (98)

6. I'yproB B.A. TBepaoTenbHas 3jeKTpoHnKa: Yuebnoe mocobue. — M.: Texuochepa, 2005. — 408 c. (88)

7. TBepmoTenbHast SIEKTPOHHKA: ydeOHOe mocodue s By30B / O. H. Boponkos [u ap.]. — M.: Akane-
must, 2009. — 317 c. (4)

12.3 YueOHo-MeTOANYECKHE MTOCOOUS U POrPaMMHOe o0ecrieuyeHne

1. Tposi ILE. TBepmoTenbHas 3JeKTpPOHUKA. Y 4eOHO-METOIMUYECKOE TTOCOOHE TI0 ayAUTOPHBIM MPaKTHU-
YeCKHMM 3aHATHAM M CaMOCTOSTEIbHOM pabote. — Tomck: TYCVYP, 2007. — 76 c. (49)

2. Xuransckuit A.A. TBepmoTenbHas 3MeKTpoHUKa: MeToanYecKue yKa3aHus 1O BBIIOTHEHUIO Jabopa-
Topubix padoT. — Tomck: TYCVYP, 2007. — 59 c. (29)

12.4 ba3bl faHHBIX, HHGOPMAIHOHHO-CIIPABOYHBIE H MOMCKOBBIE CHCTEMBI

1. OGpazoBarenbHblii HOpTan B CBOOOAHOM noctyne: «®Pu3uka, XUMHs, MaTeMaTHKa CTyICHTAaM H
mkosnpHuKaM. O0pasoBatenbHbii poekT A.H. Bapruna» — Pexxum noctymna: http://www.ph4s.ru/

2. «EnquHOE OKHO J0cTyma K 00pa3oBaTeNbHBIM pecypcam» [DIeKTPOHHBIA pecypc]: MHPOpMaIMOHHAS
cucteMa. — Pexxum poctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnexkTpoHHBII pecypc]: Hay4dHas dJIeKTpOHHAsh OuOmuoTteka. — Pexxum mocryma:
http://elibrary.ru

4. «Hayuno-o6paszoBarensubiii moptan TYCYP» [OnekrtpoHHBI pecypc]: HaydHO-00pa3oBaTeNlbHBIN
nopran yHuBepcureTa. — Pexxum nocryma: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIUMHBI

st mpoBelieHHs JIEKIMOHHBIX 3aHSATHHA TpeOyeTcs ayTuTOpus, OCHAIICHHAs MYJIbTUMEIUHHBIM MPOCK-
TopoM. [IpoBenenune 1abopaTopHbIX padoT 1o JucHUIuInHe «TBeproTenbHas HMEKTPOHUKA) OCYIECTBISETCS B
CreLnaIn3upoBaHHOM J1aboparopun kadenper @D 1156 «JlabopaTopus TBEpAOTENBHOMN 3JEKTPOHUKH 1 MUKPO-
3JIEKTPOHMKM», KOTOpasi OCHAILIEHA CIEAYIOLUIMM 000pyI0BaHUEM: JIAOOpaTOpHBIHA cTeH]l «DPU3NUECKUE OCHOBEI
AIIEKTPOHHKMY», JTabopaTopHbIli MakeT «lcciienoBaHue BOJIBT-aMIIEpPHON XapaKTEPUCTUKU P-N Iepexojay, Jia-
OopaTtopHbIif MakeT «VcciiegoBaHne BOJIBT-eMKOCTHBIX XapaKTEPUCTHK MOJYITPOBOJHUKOBOTO 1M0a», labopa-
TOpHBIA MakeT «M3yueHHne NepexOAHBIX IMPOLECCOB B MOIYHNPOBOAHUKOBOM IHOAE», JJAOOPATOPHBIM MakKeT
«MccenenoBanne cTaTH4ECKUX XapaKTEPUCTHUK OUIIONSAPHOTO TPAaH3UCTOpay, TabopaTopHslil MakeT «Mccnenosa-
HHUE XapaKTePUCTHK MOJIEBOT0 TPAH3UCTOPA C YNPABISIIOIINM P-h IEPEXOIOM.

13
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1. BBEJJEHUE

®onp onenounsix cpencts (POC) sBusiercs: NpUiIoKEeHHEM K pabodell mporpamMme yueOHOH quctuminael «TBep-
JIOTENbHAs 3JICKTPOHKUKAa» U TIPENCTABISIET COO0H COBOKYITHOCTh KOHTPOJBHO-M3MEPUTEIBHBIX MaTepHalioB (TUIIOBBIE 3a-
Jaudl (3a7aHust), KOHTPOJIbHBIE PabOThI, TECTHI U JP.) U METOJOB MX HCIOJIb30BaHUS, NMPEJHa3HAYEHHBIX JJISI U3MEPEHHs
YPOBHSI JOCTHKEHUSI CTYICHTOM yCTaHOBJIICHHBIX PE3yJIbTaTOB O0YUCHHSI.

@®OC no yuyeOHOI auctuuinHe «TBepaoTenbHast SJIEKTPOHUKA» HCIIOJIB3YETCsl IPU MPOBEICHUH TEKYIETro KOH-
TPOJIsL yCTIEBAEMOCTH U MMPOMEXYTOUHOI aTTecTallu CTYAECHTOB.

Iepeuens 3aKpeIUICHHBIX 33 AUCIUIUTMHON «TBEpAOTEIbHAS IEKTPOHUKA» KOMIIETCHINH NpuBeIeH B Tabmune 1.

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 THCIATIINHON KOMITETCHITHIA

Kog DopMYyJIHPOBKA KOMIETEHIINH ranbl GOpMUPOBAHNS KOMIIETEHIIUH

OIIK-2 CcrocOOHOCTBIO BBISIBIISITh €CTECTBCHHOHAYYHYIO | 3HAMb METOBI aHAIN3a TIEPEXOIHBIX TIPOLIECCOB;
CYIIHOCTh MPOOJEM, BO3HHKAIOIIUX B XOJIC | yMemb aHATU3UPOBATH MEPEXOIHBIC MPOIECCHI B TBEPIIO-
poeCCHOHATBHOM JEATEIBHOCTH, MPUBJICKATh | TEIBHBIX MPUOOPAX C HCIOIH30BAaHUEM METOIA 3apsi/a;
JUI UX PEUICHUS COOTBETCTBYIONIMI (DU3UKO- | @r1adems HaBBIKaMU MPaKTUYECKON paboThI c
MaTeMaTHYeCKUii anmapar MOJYIPOBOIHUKOBEIME ~ TPUOOpaMU ¥ DJICMCHTaMHU

SJIEKTPOHHBIX CXEM

ICK-1 CIOCOOHOCTh BIIAJECTh COBPEMCHHBIMHU | 3Hamb (HYHKIIMOHATIBHBIC JICKTPUIESCKUAC MOJICII IPUOOPOB

MeTOJlaMHd  pacueTa U  NPOEKTUPOBAHUEM | M METOJBI ONpeNeICHUsI MapaMeTpOB MOJIENEiH;

W3AETMH MHKpPO- ¥ HAHOMJICKTPOHWKH U
MHUKPOCHUCTEMHOM TEXHWKH, H3TOTOBJICHHBIX C
MIPUMEHEHNEM HAHOTEXHOJIOTHH,
CHOCOOHOCTBIO K BOCIPHATHIO, Pa3pabOTKH U
KPUTHYECKOH ONEHKHM HOBBIX CIOCOO HX
MIPOCKTUPOBAHUS

yMems TIPaBUIIBHO BBIOMPAThH HJIEMEHTHI 3JICKTPOHHOM cXe-
MBI JUISl PEIICHHs MOCTaBICHHOW 3aadll ¢ MaKCHMAaJIbHBIM
HCTIONIb30BaHMEM BO3MOKHOCTEH MprOOpoB, obecrieuns npu
3TOM BBICOKYIO Ha/Ie)KHOCTb CXEM;

61adems HaBBIKAMH NPAKTHYECKOH pabOTHI ¢ MOIYHPOBOA-
HUKOBBIMH IIPHOOPaMH M JIEMEHTAMH JICKTPOHHBIX CXEM

2. PEAJTU3ALIAS KOMIIETEHLIUIA

2.1 Komnerenuus OITK-2

OIIK-2 CIOCOOHOCTBIO  BBISIBJIATH
npodecCHOHANBbHOI /1esiITeIbHOCTH,

MaTeMaTH4YeCKHil annapart

eCTeCTBEeHHOHAYYHYIO
NpUBJeKaTh I UX

CYIIHOCTH

npodJem,
pelleHUus COOTBETCTBYIOLIMII (PU3MKO-

BO3HHKAKIIHNX B Xo01e

Hnst hopMUpOBaHUS KOMIIETEHIIMH HEOOXOAUMO OCYIIECTBHUTH psill 3TanoB. CopepkaHue 3TarnoB GopMH-
pOBaHUs KOMIIETEHIIMHY, BHBI 3aHATHH 1 MCIIONB3yeMbIE CPE/ICTBA OIICHUBAHMS TpeICTaBIeHbI B Tabmuie 2.1.

Tabmuna 2.1 — Dransl HOPMUPOBAHUS KOMITIETEHIIUH U UCIIOJIb3yEeMbIC CPEIICTBA OlCHUBAHMSI

CocraB 3HarnL Ymersb Baagern

Conep:xanue 3Haem METO/IbI aHanmu3a | ymeem aHAIM3UPOBATh | 61adeem HaBBIKAMU

JTANoB MEPEXOHBIX POLIECCOB MEPEXOJHbIE  MPOIECChl B | MPAaKTHYECKOM pabdoThI C
TBEPAOTEJIBHBIX IMpUOOpax C | MOJIYHIPOBOJHHUKOBBIMU
HCIIOIB30BAHUEM Merosa | mpubopamMu W dIEMEHTaMH
3apsia INEKTPOHHBIX CXEM

Jlexnm;
[IpakTrdeckue 3aHATHS,
['pymmoBeie KOHCYITBTAIIH

Buael 3anaruii

[TpakTHyeckue 3aHATHS;
JlabopaTopHEIe pabOTHI;
WunuBuayansHOe 3aaHue;
KypcoBoii npoexT;
CamocrostensHas paboTa

JlabopatopHbIe pabOTHL;
KypcoBoii npoext

Hcnoansyemsble
cpeacTBa
OlleHUBAHUS

Omnpoc Ha JeKuuu;
[IpakTudeckoe 3amanue (3amu-
T2);

Tecr;

KontpomnsHas pabora;
NunuBuayansHoe
(3ammra);

KypcoBoit mpoekr (3amura);
Jlaboparoprast pabora (3amm-
Ta);

DK3aMeH

3aJaHueC

[MpakTnyeckoe 3amanue (BBI-
nmoJiHeHue, 0(hopMIIeHHE);
WuauBunyansHoe 3a71aHUE
(BeIMOTHEHUE, OhOpMITEHHE);
KypcoBoit mpoekT (BbITONHE-
HUe, ohopMIIeHHE);
JlaGopatopuass pabota
MOJIHEHHE, 0OPMIICHHE)

(BBI-

KypcoBoii mpoekr (3amuTa);
Jlaboparopnass pabora (3amu-
Ta);

DKk3aMeH
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OO0mue XxapakTepUCTHKU TIOKa3aTeeil 1 KpUTEpHeB OIEHNBAHNUSA KOMITETEHIIMH Ha BCEX dTamax MpHUBejie-

HEI B Ta0auIe 2.2.

Ta6n1/1ua 22— 061111/16 XapPaKTCPUCTUKHU MoKa3aTeseii u KPUTCPHUCB OLICHUBAHWA KOMIICTCHIIUHY 11O 3TAIlaM

IToxa3aTenu u

T'paHull IpUMCHUMOCTHU

abcTparupoBaHus MpodIeM

3HaTh YMmern Buanern
KPHTEepPHH
OT1au4HO obmamaer QaxkTudecKUMH U | obmamaer UAITa30HOM | KOHTPOJIHPYET pabory,
(BBLICOKHIi YPOBEHbD) TEOPETHYECKUMH 3HAHUSIMU B | TIPAKTHYECKHUX YMEHUH, | NPOBOIMUT OLICHKY,
npenenax u3ydaeMoi | TpeOyeMBIX Ul pa3BHTHS | COBEPILCHCTBYET  JEHCTBUA
obmacTh ¢ TIOHUMaHHEM | TBOPYECKHUX pemeHuid, | paboTHI

Xopowo
(0a30BbIii ypOBEHB)

3HaeT (haKThl, NPHUHIIUIIHI,
MPOIIECCHI, OOIIUE MOHATHUS B
npezaenax n3y4yaeMou
obnactu

obmamaeT JIMaIa30HOM
MPAKTUICCKUX YMCHUH,
TpeOyeMBIX sl PEHICHUS
OMpPENENICHHBIX MPOOJieM B

obnactu HUCCIICA0OBaHUA

6epeT OTBCTCTBCHHOCThL 3a

3aBepIleHHe 3a/1a4 B
HCCIIeIOBaHUH,

IpUcrocadbIuBaeT CBOE
MOBEJICHHUE K

00CTOSITEILCTBAM B PEIICHUH
npobieM

YaoBaerBopuTebHO
(moporoBbiii ypoBeHb)

oOamaeT 6a30BBIMU OOIIIMMU
3HAHUAMU

obnanmaer OCHOBHBIMHU
YMEHHAMH, TPeOyEeMBbIMHU IS
BBITIOJTHEHHS IPOCTHIX 3a/1a4

pabotaer
HaOIIOEHUN

Opu  [pSIMOM

dopMynupoBKa MoKaszarenell 1 KpUTEpUeB OLCHUBAaHUsI JAHHOW KOMIIETCHIIMH [TPUBEACHA B Tabmuie 2.3.

Tabmuma 2.3 — [loka3aTenu 1 KpUTEpUX OIIEHWBAHUS KOMITETEHITHH Ha 3Tanax

Ioka3atenu u Kpurte-
puu

3HaTh

Ymern

Baagern

Otiu4HO
(BBICOKHi YPOBEHB)

HOHUMaem CBSI3b MEXIY Ie-
PEXOAHBIMU MponIeCCaMu U
[IOJIYIIPOBOJAHUKOBBIMU  IIPU-
6opamu;

apaymenmupyem BBIOOp Me-
TOJa aHajlM3a MepexoIHbIX
MPOLIECCOB;

Qusuuecku apeymenmupyem
BBIOOp M IUJIaH pEIICHHs 3a-
Jlaum;

2paghuuecku umOCMpUpyem
3ajauy

€c80000HO npumeHsiem MeTo-
bl PEIICHHS  HETHUIOBBIX
3a1au;

yMeem (PU3UUCCKU aHATH3H-
pOBaTh MEPEXOIHBIC MPOIIEC-
Cbl B TMOJIYIPOBOIHUKOBBIX
mprbopax ¢ UCHOIH30BAHUEM
MeTo/1a 3apsi/ia;

yMeem MaTeMaTH4eCKH OITH-
CBIBaTh MEPEXOJIHBIC MPOIEC-
Cbl B TIOJYNPOBOJHUKOBBIX
npubopax ¢ MUCIOJBL30BAHHEM
MeTojia 3apsiaa

€c80000HO 61a0eem Pa3HBIMU
crocobamMu  TIPEACTaBICHUSL
¢u3nyeckoil mHpopManuu B
rpadUUecKoi U MaTeMaThuyie-
cKolt opme;

cnocoben opzanu306ams pa-
00Ty B MEXIUCLUUILUTUHAPHON
KOMaHJe;

deMoHCmpupyem cnocoo-
HOCMb  KOPPEKTHO  J1aBaTh
OLICHKY TIPOJIeNIaHHO# padoTe

Xopowo
(0a30BbIii ypoBeHb)

3Haem TIEPEXOJHBIE IPOIEC-
Cbl B TOJYIOPOBOJHHUKOBBIX
npubopax;

umeem TIPEACTABICHUE O Me-
TOJAX aHajJgH3a IMEepPEeXOIHBIX
MPOLIECCOB;

apaymenmupyem BBIOOp pe-
HIEHUS 3a/1a4H;

cocmaensiem TIIAaH PEILICHUs
3ajauu

CamMoOCmosmenbHo nooobupa-
em W TOTOBHUT JJIsl SKCIEpH-
MEHTa Heobxomumoe 000opy-
JIOBaHHE;

npumensem METOMbI
HHSI HETUIIOBBIX 3a/1a4;
yMeem AHAIU3MPOBATh Mepe-
XOJHBIE TIPOIECCHl B TIOJY-
MPOBO/IHUKOBBIX MpHUOOpax

perire-

e1adeem pPa3sHBIMH CIIOCO0a-
MU TPEACTABICHUSIMH HH-
bopmarmu;

cnocoben opeanuzoeamv pa-
00Ty B MEXIUCIUILTHHAPHON

KOMaHJe;
cnocobex Kaaccuguyupo-
6amb  TIOYTIPOBOJHUKOBBIC

HpI/I60pI)I Hn 3JICMCHTBI UHTC-
IpaJIbHBIX CXEM

YaoBaersopurenbHO
(IOpOroBbIii ypOBEHD)

Oaem OTpeNENeHUs] OCHOB-
HBIX TIOHSTHI;

pacnosnaem MEPEXOHBIC
IIPOLIECCHI B TIOIYNPOBOAHU-

ymeem paboTaTh CO CIpa-
BOYHOH JINTEPATYPOH;

ucnonv3yem npUOOPHI, yKa-
3aHHBIE B OMUCAHWM Jabopa-

énadeem TEPMHHONIOTHEH B
MpeaMeTHOW objacTh  3Ha-
HUS;

é1adeem HaBBIKAMH IIPAKTH-
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KOBBIX TPHOOpax; TOPHOM paboTBhI; 4ecKoW paboThl C IOJIYyNpo-

3Haem OCHOBHBIE METOABI | yMeem TIPEACTAaBIATH pe- | BOJHUKOBBIMH NpHOOpaMH U
aHaIM3a MEPEXOJHBIX MPO- | 3YJIBTATHI CBOEH pabOTHI 3JIEMEHTaMH  3JIEKTPOHHBIX
IECCOB; cXeM

3Haem OCHOBHBIE METOJBI

peui€eHnd TUINOBBIX 3adad "
YMEET HUX NPUMCHATH Ha
IMMPpaKTUKC

2.2 Komnerennusa I[ICK-1

IICK-1 CIOCOOHOCTD BJIA1€Th COBPEMCHHBIMHU METOJaMH pacueTa U IPOCKTHPOBAHHMEM I/l3)]eJlI(Iﬁ MHUKPO- H

HAHOJ3JIEKTPOHUKHN H MHKpOCl/lCTeMHOﬁ TEXHUKH, HU3TOTOBJICHHBIX C NPUMEHCHUEM HaHOTeXHOJIOFHﬁ,

CIOCOOHOCTBIO K BOCIPUSITHIO, Pa3pa0d0TKU U KPUTHYECKOI OLIEeHKHM HOBBIX CII0CO0 UX IIPOEeKTHPOBAHUS

Juia popMHupOBaHHS KOMITETEHIIMH HEOOXOIMMO OCYIIECTBUTH pAL dTarnmoB. CopepikaHre 3TarnoB Gpopmu-
poBaHHAg KOMIICTCHIIUN, BUABI 3aHATHN U HCIIOJIb3YEMbBIC CPCACTBA OLICHHUBAHUSA IPCACTABJICHEI B T36HI/IH€ 2.4,
Tabnuma 2.4 — Dramnsl GopMHUpOBaHUS KOMIIETEHITUH U UCTIOIh3yeMbIe CPEICTBA OLIEHUBAHM

00eCTeynB MPU 3TOM BBICOKYIO
HaJIe)KHOCTb CXeM

CocraB 3HATDb YmMmern Baagern
Copep:xanue 3Haem (YHKIMOHATIBHBIE | yMeem TPAaBWIBHO BBIOUPATH | 61adeem HaBBIKAMU
ITANoB 3JIEKTPUIECKUE MOJENU | BJIEMEHTHI 3JIEKTPOHHOM CXEMBl | MPAKTUYECKOU paboThI C
pubopoB MUKpO- W | A7 peIIeHHs TOCTaBICHHOW | mpuOopaMu MHKpO- H
HaHOQJ’IeKTpOHI/IKI/I nu 3aJa4u C MaKCUMAJIbHbIM HaHOSJ'IeKTpOHI/IKI/I nu
MHKpOCHCTeMHOﬁ TCXHUKH, H HUCIIOJIb30BAHUCM MHKpOCHCTeMHOﬁ TCXHUKH, H
METO/BI OTpeJIeNieHNs | BO3MOXKHOCTEH npubOpPOB | DIIEMEHTAMU BJIEKTPOHHBIX
rnapameTpoB MoJienel MUKpPO- U HAHODJIEKTPOHHUKU M | CXeM
MHUKPOCUCTEMHOM  TE€XHUKH;,

Buael 3anaruii

Jlexnm;
[pakTrdeckue 3aHATHS;
['pymmoBeie KOHCYITBTAIIH

[MpakTHyeckue 3aHATHS;
JlabopaTopHbIe pabOTHI;
WunuBuayansHOe 3aaHue;
KypcoBoii npoexT;
CamocrostensHas paboTa

JlabopatopHbIe PabOTHL;
KypcoBoii npoekt

Hcnoab3yembie
cpeacTBa
OlLleHUBAHUS

Ompoc Ha JeKuumy;
[IpakTudeckoe 3ananue (3amu-
T2);

Tecr;

KontpomnsHas pabora;
NunuBuayansHoE
(3ammra);

Kypcogoit mpoekr (3amura);
JlabopaTopnast pabora (3amm-
T2);

DK3aMeH

3aJlaHueC

[Ipaktuyeckoe 3agaHue (BBI-
MOJIHeHUE, 0(OPMIICHHE);
WunuBunyansHoe 3a71aHUE
(BBITIOSTHEHUE, O OPMIICHHE);
KypcoBoit mpoekT (BbIONHE-
Hue, opopmieHue);
JlabopaTopHast pabota
MIOJTHEHHE, 0(OPMIICHHE)

(BBI-

Kypcogoit mpoekrt (3amuTa);
Jlaboparopnas paborta (3amu-
Ta);

Ok3aMeH

OO01Ire XapaKTEePUCTUKHU TIOKa3aTeIei 1 KpUTEPHEB OIICHUBAHMS KOMITETCHIIMMA Ha BCEX JTanax MpUBeIe-
HBI B Tabune 2.2 s 1. 2.1.
dopmynupoBKa TIOKa3aTesei U KpUTEPUEB OIICHUBAHUS JAHHON KOMITETESHIIMH TIPUBE/eHa B TadmuIe 2.5.

Ta6n1/1ua 2.5 —Ilokazarenu u KpUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TAallax

puu

IMoka3aTenu u KpuTe-

3HaTL

YmMmerb

Baagern

OTJINYHO

(BBICOKH YPOBEHbB)

noHuMaem PasHULYy MEXKIY
(YHKIIMOHALHBIMA W JJIEK- | JBI
TPUYECKUMH MOJAEISIMU TIPH-
0OpOB MHKpO- M HAHODJICK-

pereHus
3aj1a4;

Cc60000HO NpuMeHsiem METO-
HETHITOBBIX

ymeem MATEMATUYCCKU OIIU-

c600600HO 61a0eem Pa3HBIMU
crnoco0amMy  TIPEICTaBICHUS
¢u3ugeckoil mHMOpMAIMK B
rpaduieckoil ¥ MareMaTHye-
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TPOHUKH U MHUKPOCUCTEMHOMN
TEXHHUKH;

apeymenmupyem BBIOOp Me-
TONA OTIPENeNICHUS MapaMeT-
poB  (GYHKIMOHANBHBIX U
3JEKTPUUECKUX MOZEIEH;
Qusuuecku apeymenmupyem
BBIOOp W IUIAH PEIICHUS IO

onpeneneHus rnapaMeTpoB
MOJIETIEH;

epaguyecku  ULIOCMpupyem
OCHOBHBIE 3aBUCHMOCTH

(DYHKIIMOHATBHBIX M 3JICK-
TPUUECKUX MOJEIeH

ChIBaTh CBsI3b MEXIy THapa-
METpaMH DJIEKTPOHHOM CXe-
MBI,

ymeem  6blbupamsv — METOH
pacdera OCHOBHBIX IapameT-
POB  DJIEKTPOHHOM  CXEMBI,

obecrieunBasi IPU 3TOM BBI-
COKYIO HaJIe)KHOCTb DJIEKTPH-
YECKUX CXEM

cKoit hopme;

Cnocoben opeanu3068ams pa-
00Ty B MEXIUCIHUIUIMHAPHOH
KOMaHze;

deMoHCmpupyem cnocoo-
HOCMb  KOPPEKTHO — J1aBaTh
OIIEHKY NPOJCTaHHOI paboTte

Xopowmo
(06a30Bblil ypOBeHb)

pacnosnaem  (QyHKIHOHAIb-
HbIC W JJICKTPUYECKHE MOJe-
T TpubOpOB  MHKPO- U
HAaHODJICKTPOHUKH M MHKpPO-
CHCTEMHOW TEXHHKU;;

3Haem TPUHIUI JCHCTBHSA
(YHKIMOHAJBHBIX ¥ 3JIeK-
TPUYECKUX Mozeied mnpuoo-

POB;
onpedeisiem METOJbl pacdeTa
napamMeTpoB  (hyHKIMOHAJb-

HBIX H DJICKTPUYECKUX MOJIe-
JIeit;

cocmaensiem TUIaH PEIICHUS
3a7a4n

camocmosamenvHo noobupa-
em W TOTOBHT JUIs 3KCIEpH-
MeHTa HeoOxommmoe 00opy-
JOBaHMUE;

npumeHsen METObI
HHS HeTUIIOBBIX 3371a4;
yMeem  paccyumuvléams Oc-
HOBHBIE IIapaMeTphl  3JIeK-
TPOHHBIX CXeM, OOecreunBas
NPU 3TOM BBICOKYIO HAIeX-
HOCTb CXEM

pere-

é1adeem pPa3sHBIMH CIIOcO0a-
MH TPEICTaBICHUAMH HH-
¢dopmarmu;

cnocoben opeanu306ams pa-
00Ty B MEXKIUCLHIUTMHAPHOM

KOMaH;Ie;
cnocoben Kaaccuguyupo-
6amb  TIONYIPOBOIHHUKOBBIC

IpUOOPHI M 3JIEMEHTH MHTE-
IpaJbHBIX CXEM

YaoBaerBopureabHO
(moporoBbiii ypoBeHb)

Odaem OIpENENeHUsT OCHOB-
HBIX HOHATHH;

pacno3naem  (QYHKIIHOHAIB-
HBIE U DJIEKTPUYECKHE MOJe-
a1 mpuOOpOB  MHUKpO- H
HAHORJICKTPOHUKH U MHUKpPO-
CHCTEMHOU TEXHUKH;;

3Haem TPUHIUN JAeUCTBUSA
(DYHKIMOHATBHBIX M JJIEK-
TPHYECKUX Mojenell mpubo-
POB MHKPO- U HAaHODJICKTPO-
HUKA W MHKPOCHCTEMHOM
TEXHUKH;

ymeem paboTath cO cHpa-
BOYHOMH JINTEPATYPOH;
ucnonvzyem TpPUOOPHI, yKa-
3aHHBIE B OMUCaHUM Jabopa-
TOpPHOH paboTHI;

yMeem  TPEACTaBIATh  pe-
3yJIbTaTHl CBOEH paboThI

61adeem TEPMUHOIIOTHEH B
npeJIMETHOW  obyiacTu  3Ha-
HUS,

61a0eem HaBBIKAMH TPAKTH-
YECKOW paboThl € MOJYIpo-
BOJHUKOBBIMH TpHOOpaMu U
JJIEMEHTAMH  3JICKTPOHHBIX
cXxeM

3. TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUSA

Jiist peanu3aiyy BILICTICPEYHUCIICHHBIX 3a7a4 00yUeHHS UCTIOJIB3YIOTCS CIIEAYIOIINE MaTepHaIbL:

— THIIOBBIE KOHTPOJIbHBIC 3aJJaHHsl WM MHbIE MaTepHajbl, HEOOXOAUMBIE JJIsl OIICHKHU 3HAHWH, YMEHHH,
HaBBIKOB, XapaKTEpU3YIOIUX 3Tarbl (HOpPMUPOBAHUSI KOMIIETCHIIMI B TpOIlecce OCBOEHHS 00pa3oBaTeNbHON
MPOTPaMMBl, B COCTaBE: TECThI, KOHTPOJIbHBIC PA0OTHI, MHANBUAYAJIbHbBIE 3aaHUs, TPAKTHUECKUE 3a1aHus, Ja-
OopaTopHbIe padOTHI, CaMOCTOsATENbHAS Pab0Ta, KYpPCOBOM MPOEKT, IK3aMEH.

3.1 TecroBble 3a1aHUsA

1. KoHTaKkTBl METa/I-NIOIYNIPOBOJHUK. BBITPSAMIIAIOMINE U OMUYECKHE MEPEXO/BI HA KOHTAKTE
MeETaJuIa C MOJIYITPOBOIHUKOM

2. DIEKTPOHHO-IBIPOYHBIE NTEPEX OB

3. bunosApHEIA TPaH3UCTOP

3.2 KoHTpoJibHbIE padoTHhI
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1. Pacuer mapameTpoB MoaynpoBOAHUKA. PacueT mapamMeTpoB 31€KTPOHHO-IBIPOYHOTO MEPEXO-
na. unon IloTTku
2. Pacuer nmapameTpoB OUMOJISIPHBIX TPAH3UCTOPOB

3.3 UuauBuayabHbIE 3aJaHUSA

1. Pacuer napamerpoB nuonoB LloTTku.

2. Pacyer noynynpoBOIHUKOBBIX THOJIOB.

3. Pacyer mapameTpoB OUITOISIPHBIX TPAH3UCTOPOB.
4. Pacyet nmapamMeTpoB MOJIEBBIX TPAH3UCTOPOB.

3.4 JIabopaTopHble padoThI

1. UccnenoBanue BOJIbT-aMIIEPHOM XapaKTEPUCTHKU P-N IEPEXOAA.

2. UccnenoBaHue BOIBT-EMKOCTHBIX XapaKTEPUCTHK MOIYIPOBOAHIUKOBOTO THOAA.

3. V3yueHne mepexo HbIX IPOLECCOB B IMOIYIIPOBOAHUKOBOM IHOIE.

4. UccnenoBaHne CTATHUECKUX XapAKTEPUCTUK OUIIONIIPHOTO TPAH3UCTOPA.

5. Onpenenenne mapaMeTpoB OUTIOISIPHOTO TPAH3UCTOPA.

6. MccnenoBanue XxapaKTepUCTHUK MOJIEBOI0 TPAH3UCTOPA C YIPABIAIOIIUM P-N IEPEXOAOM.

3.5 Tembl AJ151 CAaMOCTOATEILHOM PadoTHI

. Pu3n4ecKue OCHOBBI TBEPAOTEIBLHOM IEKTPOHUKH.

. Konrakr mertaymui-nonynposoasuk. {uon HlorTku.

. DIEKTPOHHO-/IBIPOYHBIH Nepexo.

. IloyrynipoOBOTHUKOBBIE TUO/BI.

. bunossipHbIe TPaH3UCTOPHI.

. IloneBble TpaH3UCTOPHI.

. Tupucropsl.

. IlonynpoBOJHMKOBBIE TaTUUKU, CEHCOPHBIE YCTPOWCTBA U ITpeoOpa3oBaTesn

03N LN kW~

3.6 TeMbl KYpCOBBIX IPOECKTOB

1. Pacuer MII1-Tpan3ucropa ¢ MHAYIHMPOBAHHBIM KaHAJIOM.
2. Pacuet noneBoro TpaH3ucTopa.

3. Pacuer nu¢¢y3uoHHO-CIIIaBHOTO P-N-P TpaH3UCTOpa CPEIHEN MOIIHOCTH.
4. Pacuert nipeiihoBOro TpaH3uCTOpA.

5. Pacuer anuTakCcHabHO-IUIAHAPHOTO TPAH3UCTOPA.

6. PacueT GUMOISIpHOTO TPAH3UCTOPA.

7. Pacuer nuddy3noHHOTO TpaH3UCTOPA.

8. Pacuer MHTErpajIbHOTO 1NOA.

9. Pacuer ctabunutpoHa.

10. Pacuer unterpansHoro nuoxaa llorTku.

3.7 Jx3amMeHallMIOHHbIE BONPOCHI
1. dynnameHTanbHas cucTeMa ypaBHEHHUH TBEPIOTEIbHOM 3IEKTPOHUKH.
2. CoOcTBeHHBIE, TPUMECHBIE U KOMIICHCHPOBAHHBIE ITOJTYTIPOBOHUKH.
3. 'enepanus 1 peKOMOMHAIMS HOCUTENEH B MOIYIPOBOJHUKAX.
4. KoHTaKT MeTaJUI-MOTYNPOBOHHUK.
5. Muon IlotTkwm.
6. OMHUYeCcKHe KOHTAKTEHI.
7. Mexanu3m o0pa30BaHus 3JIEKTPOHHO-IBIpOYHOTr0 nepexosa (D/I1).
8. KoHTakTHas pa3HOCTh MOTEHIMAJIOB, €€ 3aBUCUMOCTh OT KOHIICHTPAIINH JICTHPYIOIIEH mpuMe-
CH, TEMIIEPATYPBI U LIMPHUHBI 3aIIPELIEHHON 30HBI.
9. DOueprernyeckue auarpammbl D11 pu mpssMoOM U 0OOPATHOM CMEIICHUSX.
10. [Toroxu HOCHUTENEH 3apsIOB U MPUHIUI BhIIpsimiieHus Toka DI
11. Meronpl nonyuyenus D/I1: crutaBnenue, nuddysus, HOHHOE JIETUPOBAHUE, STTUTAKCHS.
12. [loHATHE TUTABHOTO W PE3KOT0, CHMMETPHYHOTO W HecummerpuuHoro D/II1, Todeuynvie u
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miockoctanie DJII1.

13. Knaccudukarus 1uo/10B.

14. BelipsIMUTENBHBIE TUOJIBI.

15. Bapukarsl.

16. CtaOunutpoH.

17. TyHHenbHBIN AUO/I.

18. ®oTtoamnos.

19. Ceeronnos.

20. bunonsipusiii Tpanszuctop (bT): onpenenenue, cxemMbl BKIIOUEHUS, PEKUMBI PAOOTHI.

21. JlpetidoBsrii u 6e3npeiidonbrit bT.

22. Cxema noTokoB Hocureneit B BT.

23. Bayrpennue napametpsl bT: v, all, a*.

24. Buemnue napametpst bT: a, B.

25. Crarnueckue xapakrepuctuku bT.

26. YcunutenbHblie cBoiicTBa bT.

27. YacrotHsie mapamerpsl bT.

28. DxBuBasieHTHas cxema bT.

29. BT kak yerbipexnontocHuk. CucremMa y, z, h — mapametpos.

30. Momusie bT.

31. JlaBunnsIit BT.

32. OtHOTIEPEXOTHBIN TPAH3UCTOP.

33. THXEeKIMOHHBIN TPaH3UCTOP.

34. llymer B BT.

35. Moaens D6epca—Moina.

36. Knaccudukanus n mapkuposka bT.

37. ITonessie Tpansuctopsl (I1T): onpenenenne, BUIBL.

38. [T ¢ ympasistonm nepexoaoMm u 6apsepom LIoTTkw.

39. IIT ¢ uHAYIMPOBAaHHBIM U BCTPOSHHBIM KaHAJIOM.

40. Kommuiementapnast napa. [lapamerpst I1T. JlocTonHCTBa 1 HEOCTATKH.

41. Bepruxansnsiii MJII1-Tpansucrop.

42. TITUI.

44. TupucTOopsl: ONpeaeeHne, BUIbL.

45. [lpuHuum neicTBUS TUOAHOTO TUPUCTOPA.

46. TpuOAHBII TUPUCTOD.

47. CHMMETpUYHBIA TUPUCTOP.

48. TlomynpoBOJHUKOBBIE JAaTUUKH, TPEOOPa30BATEIH.

49. MeToasl U30JIAIIMN.

50. MHOTOAMUTTEPHBIN U MHOTOKOJUIEKTOPHBIN bT.

51. BepTukaibHbIl U TOPU30HTAIBHBIN TPAH3UCTOP.

4. METOAUYECKHUE MATEPHUAJIbBI

st obecnieueHus mpoiiecca 0OydeHHs W pelieHus 3aad 00yudeHUs UCTIONB3YIOTCS CIEIYIONIUe
MaTepHuabl:

4.1 OcHoBHas JUTEpPATYypa

1. CmuphuoB FO.A., Cokonos C.B., TutoB E.B. ®usnueckre 0CHOBBHI dJEKTPOHUKH. — YUueOHOe
mocobue. —  CII6.: Jlams, 2013. — 560 c¢. —  [o;mekTpoHHBIM  pecypc]. —
http://e.lanbook.com/books/element.php?pll_id=5856

4.2 lonoJHUTEJbHAS JIUTEpaTypa

1. Tposu ILE. TBepnorensHas anekrpoHuka. — Yuebnoe nocodue. — Tomck: TYCVYP, 2006. —
321 c. (48)

2. 'aman 3.M. ®usuka moaympoBOIHUKOBBIX MPUOOpOB: YueOHoe mocodue. — Tomck: U3n-Bo
HTJI, 2000. — 426 c. (45)
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3. Bukynun U.M., CradeeB B.1. ®uznka noaynpoBoJHUKOBBIX MpubopoB. — M.: CoB. paauo,
1990. — 264 c. (21)

4. KpyrsakoBa M.I'., UapreikoB H.A., FOaun B.B. IloaynpoBogHiKOBBIE TPHOOPHI U OCHOBBI MX
npoekTupoBanus. — M.: Paauo u cBs3b, 1983. — 352 ¢. (6)

5. IMaceiakoB B.B., Yupkun JLK. [TomynpoBoanukoBsie mpuOopsl: YueOHUK it By30B. — CII0.:
Jlanb, 2006. — 480 c. (98)

6. ['yproB B.A. TBepnorenpHas anekTpoHuKa: YdyeOHoe mocodue. — M.: Texunocdepa, 2005. —
408 c. (88)

7. TBepaorenbHas 3JEKTPOHHKA: ydeOHOe mocodue s By3oB / O. H. Boponkos [u ap.]. — M.:
Axanemus, 2009. — 317 c. (4)

4.3 Y4eOHo-MeToAHYecKHe M0CcO0HsI 1 MPOrpaMMHoOe o0ecrneuyeHue

1. Tposin I1.E. TBepmoTenbHast 3J€KTPOHUKA. YUeOHO-METOIUYECKOE ITOCOOHE M0 ayIUTOPHBIM
MPAKTUYECKUM 3aHITHIM M caMOoCTosATeIbHOM padoTe. — Tomck: TYCVYP, 2007. — 76 c. (49)

2. Kuranbckuii A.A. TBeproTenbHast 1EKTpOHUKA: MeToandeckne yKa3aHHs 0 BBITOJTHEHUIO
nabopatopHbIXx padot. — Tomck: TYCVYP, 2007. — 59 c. (29)
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