MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JJIEKTPOHUKA 1 MUKPOITPOLIECCOPHASA TEXHUKA

HamnpasyieHnue/cnenaaibHOCTb 12.03.03 doToHrKa u onTorHpopMaTHKa
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma OnrouHdopMaIOHHbIE CHCTEeMBI
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT N N opManiioHHbIX U YIPAB/IAIOIHAX CHCTEM
Breinyckaromas Kadegpa N1 JIABEPHASA TEXHUKA
Kadeapa-pa3padorunk pabdoueit 14 PAAINOJJIEKTPOHHBIE CUCTEMBI YITPAB/TIEHUSA
NPoOrpamMMmbI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B ":? ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA E
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.03 doToHUKaA M onTOMH(OpMaTHKaA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
CornukoBa Haranbs BukTopoBHa, K.T.H., JOL|EHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JJIEKTPOHUKA 1 MUKPOITPOLIECCOPHASA TEXHUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTU4yeCKoro aHalu3a U MOJIe/IMPOBaHUs B WH)KEHEPHOH [eATeNbHOCTH, CBSI3aHHON C (DOTOHHBIMU
TEXHOJIOTHSIMA ~ 00paboTKM  MHGOpMAIUM, TIPOEKTUPOBAaHWEM, KOHCTPYUPOBAaHWEM W TeXHOJOTHSIMU
MPOU3BO/ICTBA 37IEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKHU U ONITOMH(OPMATHKH

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
OIIK-1

3HAHUA:

(usnueckre Mporecchl, KOHCTPYKLUW, TIPUHLIAT 1€HCTBUS, XapaKTePUCTUKY U TIapaMeTphl PUO0OpPOB
pas3/IMUHOro Ha3HaYeHMsl U MUKPO3JIEKTPOHHBIX YCTPOUCTB;

YMeHus:

OCBOEHHEe OCHOBHBIX XapaKTePHCTHK TOTyTIPOBOJHUKOBBIX 37IEKTPOHHBIX TPHOOPOB;

HABbIKU:

WCCiieoBaHe Pa3/IMYHbIX CXeM BKJTIOUEHHs 37IeKTPOHHBIX TPUOOPOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnynaa JJIEKTPOHUKA 1 MUKPOITPOLLECCOPHASA TEXHUKA sasnsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTH 0y10Ka 1 nporpamMMel IIOATOTOBKHU 110 HaripassieHuto 12.03.03 domoHuka
u onmouH@opmamuxa.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NTEKTPOTEXHUKA, PU3UKA.

CoyiepykaHue JUCLUTIIMHBI SB/ISIeTCS OCHOBOM f7ist ocBoenust auciuriie: OCHOBBI KBAHTOBOM
JIEKTPOHUKMWN.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHair3a ¥ MOZle/IMpOBaHus B UH)XeHepPHOH [1esiITe/IbHOCTH, CBA3aHHOU C ()OTOHHBIMU
TeXHOIOTUsIMKA 00paboTKH UH(GOPMALH, POEKTUPOBaHKEM, KOHCTPYUPOBAaHUEM U TEXHOJIOTUSMU
IIPOM3BO/ICTBA /1EMEHTOB, TPUOOPOB U cUCTeM (POTOHUKU U ONTOMH(OPMATHKH

¢ OIIK-3 — CriocobeH MpoBOUTE SKCIIepUMeHTabHble UCCIe[0BaHUs U U3MepeHusi, 06pabaTbiBaTh 1
TIPe/ICTaB/ISITh IIOyUeHHbIe JaHHbIe C YUeTOM crelurKY U3MepeHHil B CUCTeMax U YCTPONCTBax
(hOTOHMKU U ONTTOMH(OPMATHKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme g o
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Pazpen 1. dnekrpodusnyecKkue CBOHCTBA NMO/yNPOBOJHUKOBBIX MaTepHaos. P-n-
nepexop, ero ceoiicrBa. uoapl. Ctadummrponsl. 1.1 CobCTBEHHbIE U [TPUMECHBIE
TOJIyTIPOBOJJHUKH. D/IeKTPOHHO-/IbIPOUHBIH p-n nepexo. JuddysroHHas pasHOCTb
rioteHruanos. 1.2 BAX auoga. [ToHsTrs 0 3apsifHOi 1 [udy3HOHHOMN eMKOCTSX AHU0JA.
2 4 OKBMBa/IeHTHasi cxeMa Aixozia. OCo6eHHOCTH AMO/0B Pa3TMUYHOTO Ha3HAUeHUsI: 22 12 6 6 10 20
BBINPSIMUTE/ILHOTO, CTAOU/IUTPOHA, BapUKala, BBICOKOYACTOTHOTO, HMITY/ICHOTO,
TyHHe/BHOTO, Auoza LlorTku. [Ipo6oii Arioza: TYHHeBHBIH, TaBUHHbIH, TEII0BOM npo6oit.
1.3 CTabUIMTPOH, ero yCTPOKWCTBO U NPHHLUI paboTbl. OCHOBHBIE XapaKTePHUCTHKH U
Tr1apaMeTpbl CTaGHIUTPOHA.
Paspen 2. BunosspHeie Tpan3ucropskl (BT). YcuiurenbHble KacKajbl HOCTOSTHHOTO U
nepemeHHoro Toka Ha BT. 2.1 YcrpoiicTBo 1 pabota 6unosnsipHoro Tpansucropa (BT). Toku
npr6opa, mapameTpbl. CxeMbl BK/IFOUEHHSIM UX CBOMCTBA. 2.2 Mogens BT peanbHble u
2 4 npeanusnupoBaHHble BAX. PaboTa npu MasoM curHase. DKBUBaJIeHTHbIE CXEMBI. 22 12 6 6 10 20
3aBHUCHMOCTH 1TapaMeTPOB OT TeMITepPaTypbl, PeXXKMa, YacTOThI CUrHana. 2.3 Pabora ripu
6osbI1IOM curHase. VIMIy/bCHbII pexkuM, Criocobbl MOBbIIIeHHs ObICTPO/eHCTBYS. MolljHble
BT: ocobeHHOCTH KOHCTPYKLMH, PabOThI ¥ TIPUMEHEHHSI.
Paspen 3. IToneseie Tpansuctopsl (IIT). 3.1 IIT c ynpasastowum p-n-nepexogom. 3.2 IIT ¢
2 4 W30/IMPOBAHHBIM 3aTBOPOM U cOGCTBeHHBIM KaHanoM. 3.3 [T ¢ H30/1MpOBaHHbBIM 3aTBOPOM U 21 11 6 5 10 20
WH/YLPYeMbIM KaHa/IoM.
Pa3zpen 4. Ilepek/rouaTebHbIE JTeKTPOHHBIE IPHOOPHI — THPUCTOPBI. 4.1 [TrofHbIi
2 4 TUpUcTop (AuHKcTOp). 4.2 TproaHelit TUpHCTOpP (TpUHKCTOP). 4.3 CUMMETPUYHBIA TUPUCTOP 12 2 2 0 10 10
(cumucTop). 4.4 XapakTepuCTHKH M NTapamMeTpbl THPHCTOPOB.
Paszpen 5. @oTo/IeKTPUYECKHE U U3/Tydare/bHbIe Npuoopsl. 5.1 ®oroznos,
2 4 CBeTOU3/TyYatoLni 1oz, 5.2 BunossipHelit potoTpaHsucTop. 5.3 XapakTepuCTHKH, 9 2 2 0 7 10
Tr1apaMeTpbl ¥ MOZE/N TIO/TYTIPOBOJHUKOBBIX IPHOOPOB.
Pazpen 6. D1eMeHTbl MUKPONIPOLIECCOPHON TeXHUKH. 6.1 VIHTerpaibHble MUKPOCXeMsl. 6.2
) 4 Ba3oBble loruuecKre 37eMeHTbl Ha OCHOBe OUITO/ISIPHBIX U MOJIeBBIX TPAH3UCTOPOB; 6.3 2 12 12 0 10 20
3artoMMHaroLIe 10ruueckre 3neMeHTbl; 6.4 KoMGHHaLOHHBIE M MTOC/Ie0BaTeIbHOCTHbIE
yCTPOMCTBa.
Bcero 3a 4 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. JIaGopaTopHbIii NPaKTUKYM
Oo0nem
Ne Tema /1ab0paTopHOro ?
HOMEp U HAUME€HOBdHHE pa3jie/id AUCIUII/IUNHBI dyA.
n/n NpakTUKyMa
qacoB
Paszpen 1. SnexTpodriznueckrie CBOMCTBA Wccnenosanue
1 TI0/TYTIDOBOAHUKOBBIX MaT€pHUAJ/IOB. P—H—HEPEXOA, ero BBITIDAMUWTE/IbHBIX JUOA0B. 6
CBOIICTBa. ,D;I’IO,E[LI. CTa6I/If[I/ITpOHbI. I/ICCJIe,Z[OBaHI/Ie CTaGI/IJII/ITpOHOB.
Nccnenosanue xapakTepuCcTUK
2 |Pasgen 2. Bunonsipueie Tpan3uctopsl (BT). A P P 4
6I/IHOJ'IHpH])IX TPAaH3HUCTOPOB
YcunurenbHble KaCKa/bl IOCTOAHHOI'O ¥ IIepeMEHHOI'0 "
3 Toka ua BT. CC/ie10BaHNe YCU/IUTE/TIbHOIO U 2
K/IH0ueBoro pexxuma bT
Wccneposanue mosieBoro
4  |Pasgen 3. IToneBsie TpaH3ucTopsl (I1T). A 5
TPaH3UCTOPa
Bcero 3a 4 cemecTp 17
3.3. CamocrosTennbHas padora crygenrta (CPC)
Ne CopepkaHue Oo0nemMm,
H0Mep U HAMUMEHOBadHUE pa3je/id JUCLUIIIMHBI
n/n y‘IEGHOFO 3alaHUA qacoB
o Nsyuenne
1 Pa3,/1en 1. BHEKTPO(l)I/BI/I‘IECKI/IE CBOMCTBA IMOJJTYTIPOBOAHUKOBBIX MIAKTIYUE CKIX 10
MarepuanoB. P-n-iepexoz, ero cBoticta. uozel. CTabHIMTPOHBL. AHA
equHUL pa3gena 1
Nsyuenne
Pazmen 2. Bunonsipabie TpaH3uctopsl (BT). YcunutenbHble KacKabl Y
2 JUJAKTAYe CKUX 10
[IOCTOSIHHOT'O U NTepeMeHHOro Toka Ha bT.
eZIUHUL] pa3zesna 2
3  |Pa3gen 3. IoneBsie Tpan3uctopsl (I1T). N3yuenue 10
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JUAJAKTHUUEeCKUX
enHUL] pa3zena 3

Nsyuenne
4  |Pa3gen 4. Ilepekmtouare/ibHbIe 371€KTPOHHBIE TPUOOPHI — THPUCTOPHI. | IUAKTHUE CKUX 10
euHUL] paszgena 4

N3syuenne
5 |Pa3zgen 5. ®oTO3M€KTPUUECKHE U M3/TyYaTe/IbHble TIPHOOPEL. JUANaKTUYe CKAX 7
eZIMHUL] pa3zena 5

Nsyuenne
6 |Pa3men 6. DnemMeHTHI MUKDPOIIPOLIECCOPHOM TEXHUKHU. JUAKTAYe CKUX 10
eIVHUL] pa3zesa 6

Bcero 3a 4 cemecTp 57

4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
12 3 45| 6 7 89/ 10 |11 12 13|14 15 16 |17
4 Koutp.P. AP | Kontp.P. Op Konrp.P. Koutp.P. | 1P

YcnoeHble 0603HaUEHUS:
o JIP — apiarHOCTHUeCKasi paboTa;
¢ KoHTp.P. — KOHTpONBHas paboTa.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B

cnenyrommx dpopmax:
e JMarHocTuyeckas pabora;

e KOHTpOJbHas pabora.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

7 25788



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

A. A. Ilyka. . dnekrpoHuka. CaHkr-ITetepOypr: BXB-ITetepOypr, 2008, 371. pec.

. 1. KyuyMoB. . DiieKTpoHUKa U cxemoTexHuKa. M.: I'eimoc APB, 2004, 30 3k3.
. N. Opunet. . LHudpossie ycrpoiictBa. Omck: OMI'TY, 2016, 351. pec.

. H. Wrnarog. . Onto3nekTpoHuKa v HaHodoToHuka. CI10.: Jlans, 2020, 351. pec.
.B.

I.

oelis g i g

I'ypoB. . MukporipoiieccopHsie cucteMbl. MockBa: MH®PA-M, 2019, 1. pec.

1.
2.
3.
4.
5.
6. Mwvkun, A. T HvinkvH. . OnekrpoHuka. Mocksa: FOpaiT, 2019, an. pec.

—

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. Paguorexnrka — XXI Bek.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://urait.ru — O6pa3oBaresbHas Tiardopma «FOpaiT». 171 By30B U CCYy30B..
CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijpoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIN IOPTal TEXHUYECKOT0 peryaupoBanusi: HopMel, mpaBu/ia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.

5.5. TIporpamMmmMHOe obecrieueHue:
1. NI Multisim - akasiemMmuueckast Bepcusi.
5.6. H(dopmalMoHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. KomriiekT yue6HOro obopynoBanus "OCHOBBI 3/1eKTpoHUKH" OO-MP-01.1;
2. Ocuumiorpad Velleman;

3. IIpoekTop;
4. NI Multisim - akagemrueckas Bepcusl.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JJIEKTPOHUKA 1 MUKPOITPOLIECCOPHASI TEXHUKA

AnHoTanusa paboueii nporpaMMsl

Juctumuinaa SJIEKTPOHUKA W MHMKPOIIPOLECCOPHASA TEXHUWKA  gsrisercd
JUCLIUIIMHOM 00s13aTe/IbHOM yacTH 0/10Ka 1 mporpaMMbl MOATOTOBKY 10 HamnpasieHuto 12.03.03 domoHuka
u onmouHgpopmamuka. AucuuruiviHa peanvsyercs Ha (akynsrete M VHGbOpPMALMOHHBIX M YIIPAB/SIOMIAX
cucrem BI'TY "BOEHMEX" um. [.®. YcrunoBa kadenpori M4 PAJVOSTEKTPOHHBIE CUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTUYeCKOT0 aHajv3a W MO/eMPOBaHus B WHKEHepHOU [AeATelbHOCTH, CBSI3aHHOW C (DOTOHHBIMU
TeXHOJOTUSIMU  00paboTku  uHGMOpMalUY, TIPOEKTUPOBAHWEM, KOHCTDYMPOBAaHHEM W TEXHOJIOTHUSMHU
TPOU3BO/ICTBA IEMEHTOB, TPUOOPOB U CUCTEM (POTOHUKHU M ONTOMH()OPMATHKHU.

Co;[epx(aHHe AUCHUIVIMHBI ~ OXBaTbIBA€T KPYyI' BOIIPOCOB, CBA3aHHbBIX C OCHOBHBIMU [IPDUHLHWIIAMU
ClJYHKL[I/IOHI/IpOBaHI/IH 3JIEKTPOHHBIX U MUKPO3J/IEKTPOHHBIX HpI/I60pOB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ KOHTpOJbHasi pabora.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHsA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTenbHasi pabora
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JJIEKTPOHUKA 1 MUKPOITPOLIECCOPHASI TEXHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHnme paboTbI Pexkomenjyemas 1MTeparypa prm:{?éKOCTb’
Pazpen 1. dnexkTpodusnyeckue cBoOiiCTBa MOIyNIPOBOAHUKOBBIX MaTepHa/ioB. P-n-nepexof, ero
cBoiicTBa. [Jnoabl. CTaOM/IMTPOHBL.
N3yueHue qugakTAue CKUX A. A. IITyka. . Onektponuka: CaHkT-ITerepOypr: BXB- 10
eIVHUIL] pa3zgena 1 ITetepOypr, 2008 (1,2)
Wroro o pasgeny 1 10
Pa3pen 2. bunonsapHeie Tpansucropsl (BT). YcuiurenbHble KacKaAbl IOCTOAHHOIO U IlePeMeHHOr0
ToKa Ha BT.
N3yuenune gupakTryeCcKux A. . KyuyMOB. . D/IeKTPOHUKA M CXeMOTeXHUKA: M.: 10
eIVHUL] pa3zesa 2 lenuoc APB, 2004 (1,2,3)
Wtoro mno paszeny 2 10
Pa3pen 3. IToneBbie Tpan3uctopsl (I1T).
N3yuenne gupakTuue CKUX I. T OInmkuy, A. I HIumkul. . OnekTpoHuka: Mocksa: 10
eMHUL] pa3zena 3 FOpaiiT, 2019 (1,2)
Wroro no pasgeny 3 10
Paspen 4. Ilepek/iouare/ibHbIe 31eKTPOHHbIE TPUOOPHI — THPHCTOPBI.
N3yuenne gupakTuue CKUX A. A. Illyka. . Dnekrporuka: CaHkr-ITetepOypr: BXB- 10
eIMHUL pa3zena 4 IMetep6ypr, 2008 (1,2)
Urtoro no pasgeny 4 10
Paspen 5. ®oTo1eKTPHYECKHE U U3/TydaTe/IbHbIe IPUOOpPHI.
N3yueHue qupakTAue CKUX A. H. UrnaroB. . OnTos/ieKTpoHWKa ¥ HaHO(OTOHUKA: 7
eIVHUIL] pa3zgena 5 CII6.: JIans, 2020 (1,2)
Wroro no pa3geny 5 7
Pazgen 6. Ji1eMeHTHI MUKPOIIPOLIECCOPHOI TeXHUKH.
B. B. I'ypos. . MukponpolieccopHble cucteMbl: Mocksa:
N3yuenue gupakTrue CKUX NH®PA-M, 2019U(1,2) 10
eIMHULI paszesna 6 A. . Opgunen. . LTudpossie ycrpoiictBa: Omck: OMI'TY,
2016 (1,2,3)
Wrtoro o pasgeny 6 10

11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
JJIEKTPOHUKA 1 MUKPOIIPOLIECCOPHASI TEXHUKA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
* KOHTpOJbHas pabora;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

KonTponbHas pabora
KouTposbHast paboTa npoBoauTcs B Buge Tecta. CTyzieHTy npeziaraercs Tect u3 10 Borpocos. Tect
CYMTAETCSI MPOH/IEHHBIM YCIIeIIHO, eC/IU MPaBU/IbHO OTBeueHo Ha 7 1 6osee 13 10 rpe/yiokeHHbIX BOIPOCOB.

JK3aMeH

WToroBbiii KOHTPO/H M0 AUCLIUIIMHE TIPOXOAUT B (hopMe sK3aMeHa. O1jeHKa Ha 3K3aMeHe
TIPOCTAaBJISIeTCS TI0 pe3y/bTaTaM BhIMTOJIHEHUS BCEX MEPOMNPHUSATHM, TIPeAyCMOTPEHHBIX TeXHOJIOTHYeCKON
Kaproii. TakKe BO3MOXKHA ¢/laua 9K3amMeHa 1o 6usetram (2 BOMpoca, Py pa3BepHYTOM OTBETe Ha 2 BOMpOCa -
OT/INYHO, TIPY HETIOJTHOM OTBEeTe Ha /IBa BOTIPOCA - XOPOIIIO, TIPY 0TBETE Ha OZ[FH BOTIPOC -
VI OBJIETBOPUTE/BHO).

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazpen 1. Dnexkrpodusnueckue
? 4 |CBOHCTBA MO/TYNPOBOAHUKOBBIX 22 | 12 6 6 10 20 KoHTponbHas
MarepuasnoB. P-n-nepexop, ero pabora
cBoiicTBa. [Inoabl. CTaOMIUTPOHBL.
Paspen 2. bunonsapHbie
9 4 |TPAH3HCTOPBI (BT). YcuuTe/ibHbIe 2 | 12 6 6 10 20 KonTposibHas
KacKa/ibl OCTOSTHHOTO0 U pabora
nepeMeHHOro Toka Ha BbT.
2 4 Pazpgen 3. IlosieBble TPaH3UCTOPBI 21 | 11 6 5 10 20 KonTposibHas
(I17). pabora
Pazpgen 4. IlepexknrouarenbHbIe KOHTDONBHAS
2 4  |3/1eKTpOHHBbIE NPUOOPHLI — 12 2 2 0 10 10 P
pabota
THPUCTOPBI.
2 4 Pazpgen 5. @oTo3/1eKTpUYECKHE U 9 2 2 0 v 10 KonTposibHasg
H3/Iy4yare/bHbIe HIPUOOPHI. pabora
7 4 Paspen 6. BJIEMEHTI){ 2 | 12 | 12 0 10 20 KonTposibHasg
MMKPOIIPOLIeCCOPHOI TeXHUKH. pabora
Bcero 3a 4 cemectp 108 | 51 | 34 17 57 100
Bcero nmo gucuunInHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

OIIK-1

Bonpocbl omkpbimoz2o muna:

Nel IMepexo MeX/y Pa3IMUHBIMU TIOTYTIPOBOAHUKAMU C TIOA00HON KPUCTATHUeCKOU
peleTKon

Ne 2 OHepreTHyecKre yPOBHU BaJIeHTHBIX 3JIEKTPOHOB 30HHOM /iarpaMMbl COOCTBEHHOTO
TOJIyTIPOBOJJHUKA Ha3bIBAOTCSA __

Ne 3 BosibTammepHasi XapakKTepUCTHKA KaKOTO 37IEKTPOHHOTO MpUbopa UMeeT y4acToK
OTpHLIaTe/TLHON NTPOBOAVMOCTH?

Ne 4 KakoBo 3HaueHue Toka uepe3 auof B Muwiramiiepax, ecii VD1 LED_red, GB1=8V,

R1=366Q? ITpousBectu MogenupoBanre B Multisim. OTBeT OKpYyI/IUTE [J0 BTOPOrO
3HakKa I10CJjIe 3arsaTou.

Ne 5 KakoBo MHHMMabHOE 3HauUeHNe HalpsUKeHHs CUTHaJla Ha BbIXOZe B BOJIbTaX , ecyid VD1
1N1199C, R1=140%, a mapametpsl G1: Voltage(Pk)=9V, Voltage
offset=8V, Frequency(F)=26Hz? [Tpou3sectu MmogenupoBanre B Multisim. OTBeT
OKDPYIJIUTH [I0 BTOPOTO 3HaKa IocJie 3arsiTou.

Ne 6 30HHBIE SHEPreTHYeCKre AuarpaMMbl KpUCTaslIa ONpeJesitoT:

B KpHCTaJIe TOJYTIPOBOJHUKA.

Ne 7 KBaZIpaHT BOJIbTaMIIEPHOI XapaKTepUCTUKY (OTOMOza, COOTBETCTBYET (HOTO
[IVIOIHOMY PEXXUMY
Ne 8 HanbonbInyro MUPHUHY 3ampelieHHON SHepreTUUeCKOW 30HbI 30HHOU /IMarpaMMbl
MMeI0T
Ne 9 [TpyrmecHsIe BaJIeHTHbIE aTOMBI SIBJIIIOTCS JOHOPaMU
L1t
Si
TOJTYTIPOBOJHUKA
Ne 10 IIprMecHbIe Tpex U MeHee Ba/leHTHbIE aTOMbI SIBJ/ISIFOTCS s Si
I1OIYTIPOBOJHUKA?
Bonpocbl 3akpbimozo muna:
Ne 1 KakoBo, npuMepHo, HanpshkeHHe OTKPbIBaHUS FepMaHHeBOro Auoza?
-(0,8-1)B
- (0,5-0,7)B
-(0,2-0,3) B
- (0,05-0,1)B
Ne 2 Kakoe Bk/toueHue p-n riepexoza HasblBaeTcs IPSAMbIM?

- criocoOCTBYyIOIIee YXOAY MOJBWKHBIX HOCUTENEH OT p-n
nepexoza;

- yBe/IMUMBaIOLI[ee CKauOK TOTeHIana Ha p-n repexoie;

- - TUTIOC BHEILIHETO NCTOUHWKA MUTaHUs K p-00/1acTH, MUHYC K n-00/1aCcTH
- TUTFOC BHEIITHEero UCTOYHHKA MTUTaHus K n-00/1acTi, MUHYC K p-

obnactu
Ne 3 DJIEKTPOHBI U [ILIDKY B TIO/TYTIPOBOJHHKE MMOAUUHSIFOTCS CTaTUCTUKE?

- I'aycca;
- Boze-OnHinreiina;

- ®epmu-/upaxa;
14



- ITyaccona
Ne 4 Kaxkue HocHTeM 3apsi/ia MHXKEKTUPYIOTCA B 6a3y TpaH3ucTopa p-h-p?

- 97IeKTPOHBI;
- ILIPKUY;
- ILIPDKHU U 3/1IeKTPOHBI;

- WOHBI TIPUMECH
Ne 5 Yro Takoe (hOHOH?

- peasibHasi UaCTHLIA, XapaKTepu3yrolljasi SHepreTHuecKuii 0OMeH 31eKTPOHa C y3/10M
KPUCTa/UTMUe CKOU pellieTKy;

- KBa3U4aCTHLIA, XapaKTepU3YIOIllasi SHEPreTHUeCKU 00MEH 3/IeKTPOHA C Y3/1I0M
KPUCTA/UTMUECKOM PeIleTKH;

- (hoToH c OosBIIION IHEPrHeH;

- SIAPO MOHA KPUCTA/I/IMYeCKON PeleTKH

Ne 6
s [
- U - U
1 2
I s I
U
3 4
YKaknTe BOJIETAMITEPHYIO XapaKTePUCTUKY KPEeMHHEBOIro Auoja
- nepBaﬂ;
- BTOpaH;
- TPETLH;
- LI(i‘TB(—Z‘pTaH
Ne 7
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3

YKakute BOJIbTAMIIEDHYIO XdPaKTE€PHUCTUKY TYHHE/IbHOT'O AMWO/a

- TiepBasi;
- BTOpas;
- TPETLH;
- yeTBepTast
Ne 8
E
'y
I0Ha I'IPGBD,D,HMCICTH
B ?
Eqd O
Eq
Egh—Y
BanNeHTHARA 30Ha
B 1
A
BaneHTHas 30Ha
En E
Eqg L
Eg
EalY
30Ha ﬂpDBDﬂ,HMUﬂTM

3

> ey >
ls
= g e
E
i
20Ha HPGED,EIHMOCTH
AEd En Iy
Eg
ko A
EE 6 -EE‘
X BaneHTHaIA 30Ha X
£ 2
30Ha NpoBOaVMOCTH
aEd En
Eg
> AEg
EB (‘5
X 30H3 NPOBOOMMOCTIH X
4

YKakute JHEPreTuueCKyro AvuarpaMmMy IIpuMeCHOTI'O ITIOJ/IYIIDOBOAHHWKA p - TUIIA:
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- TiepBasi;

- BTOpas;
- TPeThS;
- yeTBepTast
Ne 9
E E
' A
30Ha NPOBOOMMOCTH 30Ha NpoOBCAMMOCTH
B ? En
Eqd 5 AEd Y
Eg Eg
EgL E4 é AEg
BaneHTHan oHa ¥ BaneHTHasA 3oHa ¥
' 'Y
BanNgHTHaA 3oHa 30Ha NpoBOaVMOCTH
En ! E“
= & AEd [
Eg Eg
¥ L d )
Eg Eg 6 AEg
30Ha NPOBOAMMOCTH
¥ 30HA NPOBOOUMOCTI ¥
3 4
YKa)KuTe HepreTUuecKyo AvarpaMMy NpUMeCHOTO MOYTIPOBOAHMKA N - TUIIA:
- TiepBas;
- BTOpas;
- TPeThS;
- yeTBepTast
Ne 10
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¥ <
Y

Y
|

3 4
Ykakute, KaK pacrnpesesieH 06beMHbIH 3apsiy B 00/1aCTH CHUMMETPUYHOTO p-n Tiepexoja
- TIepBBbIi;
- BTOPO;
- TpeTui;
- UeTBepPThIi
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