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

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma CrapToBbIe U TeXHMYeCKHe KOMIJIEKChI PaKeT U KOCMHYeCKHMX annaparoB
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A4 CTAPTOBBIE U TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITIAPATOB

Kadeapa-pa3padorunk paboueit 14 PAANOIJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA
NporpamMMsI
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
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

A4 CTAPTOBBIE I TEXHUYECKHWUE KOMIIIEKCBI PAKET 1 KOCMHMNYECKHUX AIIITAPATOB

3aBenyromii Kadeapoti Jonbenkos B.T, K.T.H., CHC




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:

TICK-3/24.6 — cnocobHOCTb pa3pabaThiBaTh MUKDOIIPOLIECCOPHBIE CUCTEMBI, CUCTEMBI 3eKTPOCHA0KeHN,
3JIEKTPOYTIPAB/IE€HUsI, CUCTEMBI 3JIEKTPOTIPUBO/IOB, OT/e/IbHBIE 3/IEKTPUUECKHE Y3/IbI U OJIOKM CTapTOBBIX
KOMITJIEKCOB

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-3/24.6

3HAHUA:

¢u3nueckre MpoLecchl, KOHCTPYKLUU, TIPUHLIMT 1€HCTBUS, XapaKTePUCTUKW U TIapaMeTphl pUOopoB
Pa3MMYHOrO Ha3HaueHUsi U MUKPO3JIEKTPOHHBIX YCTPONCTB;

YMeHUs:

OCBOEHHE OCHOBHBIX XapaKTePUCTHK MOTYTTPOBOHUKOBBIX 3/IEKTPOHHBIX TPUOOPOB;

HABbIKU:

WCC/IeIoBaHKe Pa3/IMUHbIX CXeM BKJIFOUEHUsI 3/IEKTPOHHBIX PUOOPOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Oucuuminaa JIEKTPOHUKA 1 MUKPOITPOLIECCOPHAS TEXHUKA sinsieTcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.
CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.
I[penBapuTebHBIE KOMITETEHLH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs 0 Hayasa u3yueHus TUCLATUTAHBL:
e OIIK-1 — CniocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIeMHKeHepHbIe 3HaHUs1, METOIbI

MaTeMaTU4YeCKOro aHa/Iu3a U MO/Ie/TMPOBAHUS, TEOPETUUYECKOTO U IKCITIEPUMEHTA/ILHOTO UCC/Ie/IOBAHMS B
ripoeccOHANBHOM JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. dnekTpodHu3nyecKHe CBOHCTBA MO/IyNPOBOAHHKOBBIX MaTepuanos. P-n-
nepexop, ero ceoiicrBa. uoapl. Ctadummrponsl. 1.1 CobCcTBeHHbIE U ITPUMeCHBIE
TOJIyTIPOBOJJHUKH. D/IeKTPOHHO-/IbIPOUHBIN p-n nepexoA. JuddysroHHas pasHOCTb
noteHruanos. 1.2 BAX auoga. IToHsTrs o 3apsifHoit 1 fudy3HOHHOM eMKOCTSX AU0AA.
4 8 DKBHBa/IeHTHast cxeMa jjiozia. OCO6eHHOCTH [MO/0B Pa3/IMUHOr0 Ha3HAUEHHST: 18 8 6 2 10 20
BBINPSIMUTE/IHOTO, CTaOU/TMTPOHA, BapHKara, BBICOKOYaCTOTHOTO, MMITY/IbCHOTO,
TyHHeJIbHOTO, Auoza [lorTku. IIpo6oii Aroja: TyHHEeIbHbIH, TaBUHHbIH, TEI/I0BOM MPOBOii.
1.3 CTabumTpoH, ero yCTpolcTBO U MPHHLUIN paboTbl. OCHOBHBIE XapaKTePHCTUKU U
TrIapaMeTphbl CTabHIUTPOHA.
Paspen 2. bunonspHseie Tpansucropsl (BT). YcunuTensHble KacKajbl IOCTOSHHOTO U
nepemenHoro Toka Ha BT. 2.1 Ycrpoiicto 1 pabora 6unonsipHoro Tpansucropa (BT). Toku
npubopa, napameTpbl. CxeMbl BK/IOUEHHUsIM UX CBOMCTBA. 2.2 Mogens BT peanbHble u
4 8 nzeanusvpoBanHbie BAX. PaboTa rmpu Majsiom curHasne. JKBUBAleHTHbIE CXEMBI. 34 12 6 6 22 20
3aBHCHMOCTH MTAPaMeTPOB OT TeMIIePaTyphl, PeXKKUMa, YaCTOThI CHrHasa. 2.3 Pabora rpu
60s1bIIIOM cUrHase. VIMITy/IbCHBII peXKiM, CII0COGBI MOBBIIIEHHs! ObICTPO/IeHCTBIS. MoljHbIe
BT: 0c06eHHOCTH KOHCTPYKL{MH, PabOThI U TIPUMEHEHHUSL.
Pazpen 3. IToneseie Tpansuctopsl (IIT). 3.1 IIT ¢ ynpasastoiwum p-n-rnepexogom. 3.2 IIT ¢
4 8 M30/IMPOBAHHBIM 3aTBOPOM U cOOCTBeHHBIM KaHanoM. 3.3 IT ¢ W30/1MpOBaHHbBIM 3aTBOPOM U 19 9 4 5 10 20
VH/YLMPYeMbIM KaHajIoM.
Paspen 4. Ilepek/rouaTenbHbIe TeKTPOHHBIE IPHOOPHI — THPUCTOPBI. 4.1 [T1oHbIH
4 8 TupucTop (auHucTOp). 4.2 TprogHelii TUpUCTOP (TPUHUCTOP). 4.3 CUMMeTPUYHBIA TUPUCTOP 12 2 2 0 10 20
(cumucrop). 4.4 XapakTepuCTHUKU U ITapaMeTpbl THPHUCTOPOB.
Pazpgen 5. @oToIeKTpUYECKHe U U3/Iy4aTe/lbHble mpuoopsl. 5.1 ®otoauoz,
4 8 CBeTOM3/TyuatoLui 1oz, 5.2 BUnosspHelit pororpaHsucTop. 5.3 XapakTepucTHKH, 9 2 2 0 7 10
rapamMeTpbl ¥ MOZ/IH M0/IYTPOBOJHUKOBBIX TIPUOOPOB.
Pazpen 6. D1eMeHTbl MUKPONIPOLIECCOPHON TeXHUKH. 6.1 VIHTerpasibHble MUKpPOCXeMsl. 6.2
4 8 Ba3soBble 10ruuecKye 371eMeHTbl Ha OCHOBe GUIIOMAPHBIX U MOJIeBbIX TPAH3UCTOPOB; 6.3 16 6 6 0 10 10
3aHOMI/IHaIOI_L{I/lE JIOTUYeCKHe 3/IEeMEeHThI; 6.4 KOMGI/IHHHI/IOHHLIE U 110C/1e,0BaTe/IbHOCTHBIE
YCTpOJCTBA.
Bcero 3a 8 cemecTp 108 39 26 13 69 100
Bcero no gucuuninHe 108 39 26 13 69 100
3.2. JTaGopaTopHbIi NPAKTUKYM
Oo0nem
Ne Tema /1a00paTopHOro ’
HOMep 1 HAUME€HOBdHHE pa3jie/id AUCIUII/IUHbI dayA.
n/n NpaKTUKyMa
JacoB
Paspen 1. OnekTpodrisrueckrie CBOMCTBA UccnepoBanue
1 TTIO/TYTIPOBOAHUKOBLIX MaTe€pHUAJ/IOB. P—H—HQPEXOA, ero BBITIPAMUWTE/IbHBIX AUOAO0B. 2
CBOIICTBa. ,HI/IO,E[LI. CTa6I/If[I/ITpOHLI. I/ICCJIE,Z[OBEIHI/IG CTa6I/IJ'II/ITpOHOB.
WccnepoBanme xapakTeprCcTUK
2 |Pazgen 2. Bunonsipubie TpaH3ucTopsl (BT). A P P 4
6I/IHOJ'IHpH]:IX TPAaH3UCTOPOB
YcunurenbHble KaCKabl IOCTOAHHOI'O Y II€EPEMEHHOI'0 "
3 Toka Ha BT. CC/ej0BaHMe YCUIIUTE/JIbHOTO U 2
K/roueBoro pexxuma bT
Wccneposanue 11osieBoro
4  |Pasgen 3. ITonessie TpaH3ucTopsl (I1T). A 5
TPaH3UCTOpPa
Bcero 3a 8 cemectp 13
3.3. CamocTosnTenbpHas padora crygenta (CPC)
Ne CopepxaHnue OoneMm,
Homep U HAMMEHOBdHHE pa3je/id AUCIUITI/TUHBI
n/n quGHOFO 3aldaHUA JacoB
o N3yuenune
1 Pa3,qen 1. SHEKTPO(I)I/BI/I‘IECKI/IE CBOMCTBaA IT0/IYIIPOBOAHHUKOBBIX AIAKTIYE CKUX 10
MarepuasioB. P-n-iepexos, ero cBorictBa. [Ixoasl. CTaOUIUTPOHBI. A
eauHUL pa3zgena 1
Nsyuenne
Paznen 2. Bunonsipabie TpaH3uctopsl (BT). YcunutenbHble Kackaibl Y
2 JUJAKTAYe CKUX 22
TMOCTOSIHHOT'O U TlepeMeHHOro Toka Ha bT.
eIMHUL] paszesna 2
6 25792




3 |Pa3men 3. IloneBsie Tpan3uctopsl (I1T).

N3yuenne
JUAJAKTUUeCKUX
eZUHUL] pa3zena 3

10

Nsyuenne

4  |Pa3gen 4. IlepekmouaresibHbIe 31€KTPOHHBIE TPUOOPHI — THPUCTOPHI. | JUAKTHUE CKUX

eauHUL| paszgena 4

10

5 |Pa3zgen 5. ®oTO3M€KTPHUUECKHE U M3/TyYaTe/IbHbIe TIPHOOPEL.

Nsyuenne
[IUIaKTUYe CKUX
eIVHUL] pa3ziena 5

6 |Pa3spmen 6. DneMeHTBl MUKPOMNPOLIECCOPHOW TEXHUKHU.

Nsyuenne
TUTAaKTAYe CKUX
enHUL] pa3zesna 6

10

Bcero 3a 8 cemectp

69

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP

HE

AE/IN CEMECTPA

1/2(3 4 5

6

7

8

9

10 | 11 12

13

8 KonTp.P.

JIP

KonTtp.P.

AP Kourp.P.

3a4.

YcnoBHble 0603HaUEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
¢ KoHTp.P. — KOHTpO/bHasE paboTa;
e 3au. — 3ayeT.

TeKymmuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZWTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBAaJIbI B
ciefyroumx popmax:

[TMarHocTuyeckasi pabora;
KOHTpOJ/IbHAs pabora.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:

3a4yeTt.
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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
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 14 PAITMOSNTEKTPOHHBIE CUCTEMBI YTIPABJIEHVA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-3/24.6 criocobHOCTs pa3pabaTbiBaTh MHUKPOIIPOLECCOPHBIE CHCTEMbI, CHCTEMbI 3JeKTPOCHAOMKEeHMs,
3JIeKTPOYTIPAB/IEHNs], CUCTEMbI 3JEKTPOTIPUBO/IOB, OT/E/bHbIE 3M€KTPUUECKUE Y37IbI U OJIOKH CTapTOBBIX
KOMIT/IEKCOB.

ConepkaHre [JUCHWIUIMHBI OXBaThIBaeT KPYI BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMHM TIPUHIMITAMHU
(YHKIIMOHUPOBAHUSI 37IEKTPOHHBIX U MUKPO3/IEKTPOHHBIX TTPUOOPOB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e KOHTpOJbHast pabora.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
MpeAyCMOTPeHbI JIeKLIMOHHBIe 3aHsATus (26 4.), naboparopHslii mpaktikym (13 4.), camocTrositesibHasi paboTa
cryzaenTa (69 u).
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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 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,
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.: 27
eIVHUL] pa3zesa 2 lenuoc APB, 2004 (1,2,3)
Wtoro mno paszeny 2 22
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
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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 3ayeT.

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

CUMTAETCS TIPOM/IEHHBIM YCITeIIHO, eC/TH MPAaBUILHO OTBeYeHO Ha 7 1 6osee u3 10 mpe/ioyKeHHBIX BOTIPOCOB.

3auer
3aueT BBICTAB/ISETCS HA OCHOBAHUU 0AJI/IOB TEXHOJIOTUUECKOM KapThI
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe IS <
3aHATHA B E 2 E
. = 3 @0
KOHTaKTHOM 5 o L= ==
gopwe | £ FE | Ed
B 2E| 5§ < &
o | B o s & BE g O
& g HaumeHoBaHMe pa3/ie/ioB 1 E ’§ == 5 g eNe)
Q = JUAAKTUYECKHUX eJUHHI] &) o s | E E, =i X E B
= M = g
S = §|EE| | ¢ =
(@] 7] a X -] o @)
B | B | 880~ =t
S E v = =
= O =
= o
Pazpen 1. dnekTpodusnueckue
4 g |CBOHCTBA MO/YNPOBOAHUKOBBIX 18 8 6 2 10 20 KoHTponbHas
MarepuasoB. P-n-nepexop, ero pabora
cBoiicTBa. [Juoapl. CTaOM/IMTPOHBL.
Paspgesn 2. bunonsipasie
4 g [TPaH3HCTOPBI (BT). YcunurenbHblie 3 | 12 6 6 29 20 KontposnbsHas
KacKa/ibI NOCTOSTHHOTO0 U pabora
nepeMeHHOro Toxka Ha bT.
4 8 Paspen 3. ITosieBbie TPaH3UCTOPBI 19 9 4 5 10 20 KonTposibHasg
(IIT). pabora
Paspgen 4. IlepexkiouarenbHble KOHTDO/ILHAsT
4 8 |anmexkTpoHHBIE NPUGOPLI — 12 2 2 0 10 20 P
pabora
THPUCTOPBI.
4 8 Paspen 5. @oTosieKTpruuecKue u 9 2 2 0 v 10 KonTposibHasg
H3/Tydare/ibHbIe IPUOOPHI. pabora
4 8 Pazpgen 6. BJIEMEHTBE' 16 6 6 0 10 10 KoHTposibHast
MHKPOIIPOLIeCCOPHOM TeXHUKH. pabora
Bcero 3a 8 cemectp 108 | 39 | 26 13 69 100
Bcero no guciuminHe 108 | 39 | 26 13 69 100
13 25792




Kputepuu oneHuBaHus

IICK-3/24.6

Ne 1

Ne 2

Ne 3

No 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:
30HHbIe SHepreTUyYecKye AvarpaMMbl KPHUCTaslIa Ope/iesisitoT:

B KpHCTasuie TOMyIPOBOAHHUKA.

KBa/IpaHT BOJIbTaMITePHON XapaKTePUCTUKU (POTOANOAA, COOTBETCTBYET (OTO
TMOJTHOMY PeXXUMY
HaubosbInyro mypuHy 3arpeiieHHoN SHepreTuueCKol 30HbI 30HHOW AWarpaMmbl
IMeIoT

IIpumecHsle BaJIeHTHbIe aTOMBI SIBJISIFOTCS ,OHOPaMU Zy1st Si IO/TyIIPOBOJHUKA
IIpumecHble Tpex U MeHee Baj/lIeHTHbIE aTOMBbI SIBJISIFOTCS s Si
T10JIyTIPOBOJHUKA?

[BrKeHue HocUTe el 3aps/a B IIOJIYTIPOBOAHUKE 3a CUeT 3/1eKTPUUeCKOro Mo
HasblBaeTcs ___

[Tepexon MeXxy pa3IMUHBIMHU TIOTYTIPOBOAHUKAMY C TIOA0OHON KpUCTATNueCKOM
peleTKoi

OHepreTUyecKye YPOBHU Ba/IeHTHBIX 3JIEKTPOHOB 30HHOM JHUarpaMMbl COOCTBEHHOTO
TMOTYTIPOBOJHMKA Ha3bIBAIOTCS __

BonbsrammepHas xapakTepuCTHKa VMeeT yyacTOK OTpULIaTeTbHON
NIPOBOAUMOCTU?

[IBr>KeHMe HoCUTe el 3apsifia 3a CUeT Pa3HOCTH UX KOHLIEHTPAaLMi B ITOJTyTIPOBOJHUKE

BOTlpOCbl 3dKpblmo2co muna:
KaKOBO, NMPpUMEPHO, HallpsKeHWe OTKPbIBaHUA r'epMdHHUEBOT'O ,ZLI/IO,EL&I?

-(0,8-1)B
-(0,5-0,7)B
-(0,2-0,3) B

- (0,05-0,1)B
Kakoe BK/TIOUeHHe p-n iepexo/ja Ha3bIBaeTCs PSIMbIM?

- CTIOCOOCTBYIOIIee YXOAY TOZIBMXKHBIX HOCHUTeIeH OT p-n
nepexo/a;

- YBeJIMUMBAlOIIlee CKAUOK MOTEHLIMasa Ha p-N TIePexo/e;

- - IUTFOC BHEIITHEr0 UCTOUHHKA TIUTaHUA K p-00/1aCTH, MUHYC K n-00/1aCcTH
- TUTIOC BHEIITHETO MCTOYHUKA MUTAHUs K N-00/1aCTH, MUHYC K p-

obslactu
DJIeKTPOHBI U [IIPKH B TIO/TYTIPOBOAHUKE TIOAUMHSIOTCS CTATUCTHKE?

- I'aycca;
- Boze-DiHITeliHa;
- ®epmu-/upaka;;

- ITyaccoHna
Kakue HocrTenu 3apsifja MH)KeKTUPYIOTCs B 6a3y TpaH3ucropa p-n-p?

- 37IeKTPOHBI;
- IbIPKY;

- OBIDKU U 3JIEKTPOHBI;
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- OHBI IPUMECH
Ne 5 UYro Takoe hoHOH?

- peasibHasi YaCTHMLa, XapaKTepu3yroljasi SHepreTuyeckruii 0OMeH 3/IeKTPOHa C Y3/10M
KPHCTa/UIAueCKON pelleTKH;

- KBa3MYaCTHL]a, XapaKTepH3ylolljasi SHepreTUYeCKUid 0OMeH 3/IeKTPOHA C Y3710M
KPUCTa/UIMYeCKOM pelleTKY;

- oToH c OonbIIION HEPrHel;

- SIIPO MOHA KPUCTa/I/TMUeCKON peleTK:

Ne 6
s I
1 2
s I
U
3 4
YKEDKI/ITQ BOJII:TE[MHepHy}O XapaKTepI/ICTHKy KPEMHHQBOFO ,E[I/IOA(:I
- TIlepBast;
- BTOpas;
- TpPeThs;
- yeTBepTas
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

18 25792



