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-1. Ileau ocBOEeHHS TUCHTUILIHHBI



Llenpro maHHOW Y4eOHOHM IUCHUIUIMHBI SBISAETCS W3YyYCHHE CTYJICHTaAMH (H3MYECKHX
3 PEKTOB U MPOLIECCOB, JEKAIUX B OCHOBE MPUHIIUIIOB JCHCTBUS IEMEHTHOM 6a3bl mpuOOpOB
¥ CXEM MPOCTEUIINX YCHIUTENBHBIX KaCKaJOB.

2. Mecto nucunninnel B ctpykrype OII 6akanaBpuara
HuctunimuHa «ONEKTPOHHUKA» OTHOCHTCS K 0Oa3oBoil yactu bmoka 1 momymst
Cxemorexnuka (b1.0.16.1).
OnHa OCHOBBIBAETCS Ha 3HAHUAX Pa3/eioB (PU3UKH, HCTIONB3YET armapaT MaTeMaTHKH.
[TomyyenHble B Kypce «DIEKTPOHHKa» 3HAHUA HEOOXOIUMBI I U3yYEHHUS
MOCJIETYIOMNX 0a30BBIX JUCIUTIINH OJ0Ka 1, a Takke JUIsl BRIOOPHBIX AUCITUTUIMH 3TOTO OJI0Ka.

3. [lnanupyemble pe3yabTaTbl OOy4YeHHS] 1O AUCHHUILINHE,
IJIAHUPYeMbIMH pe3yjbTaTamu ocBoeHust OIl 6akanaBpuara

[Tponiecc u3yueHus: MUCIUIUTMHEI HAMIPABJICH Ha (OPMHUPOBAHUE CIECIYIONINX dJIEMEHTOB
komrieteHmii B cootBercTBHM ¢ ®PI'OC BO, OIl BO u mnpuoOpereHus cleayronux 3HaHHM,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATETbHOCTH:

COOTHECECHHbIEC C

dopmupyemast
KOMIIeTeHIUA
(ko u popmyaMpoBKa)

HNupukaTop nocTHIKEHHSs
KOMIIeTeHIIN U
(xoa u popmyIHpPOBKA)

Ilepeuenn
IUIAHMPYEMBIX Pe3yJbTaTOB 00y4eHUs

OomenpodgeccuoHalbHbIE KO

MIIETCHIIUHN

OIIK-1. Cocoben
UCIIOJIb30BATh
MOJIO’KEHHU S, 3aKOHBI U
METOAbI €CCTCCTBCHHBIX
HayK U MaTeMaTUKH JUIsI
penieHus 3a1a4
WHKEHEPHOM
ACATCIIbHOCTU

N-OIIK-1.2 ITpumensiet
MaTeMaTU4YeCKUH amnmnapar,
(bu3nYecKue 3aKOHbI U
TEOPUU AJIS PELIECHUS
MPUKITATHBIX U
TEOPETUYECKHUX 3a/1a4.

3HaTh:

— MPUHLUI JEUCTBUS,
XapaKTePUCTHKH, ITapaMeTpPhl
MOJIYTTPOBOJIHUKOBBIX,
3JIEKTPOBAKYyMHBIX U
OTITORJICKTPOHHBIX MPUOOPOB,
HCIOJIb3YEMBIX B CUCTEMAX CBSI3U;

—TMIPUHIUIIBI pacyeTa 1
rapaMeTpbl MPOCTEUIIINX
YCUJIUTENbHBIX KaCKa/I0B.

— YMerh:

— BBITIOJIHATH PACYETHI, CBA3aHHBIE C
BBIOOPOM PEXHUMOB pabOTHI
OIIpeJIeTICHNEM MTapaMeTPOB
OCHOBHBIX YCUJIUTEIBHBIX KaCKaJIOB;

Bianers HaBBIKAMMU:

paboTHI C MPOCTEUIITUMHU CHCTEMaMH
KOMHBIOTepHOI‘O MO,Z[G.HI/IpOBaHI/I}I B
3JIEKTPOHUKE.

4. O0beM, CTPYKTYpPA U CO/iePKAHME TN CHUTIIHHBI




OO0mmast TpyJ0€MKOCTh AUCITUIUIMHBI COCTABIISIET S 3a4eTHBIX enuHuI, 180 akas. 4acos.

Ounast popma oOyueHus

Ne Tembl (pa3aenbl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JUCIHUTLINHBI, = BKJIIOYASl CAMOCTOAITEIbHYI0 | KOHTPOJISI YCIIeBaeMOCTH
HX Co/lep:KaHne g padoTy CTyA€HTOB,
s U UX TPYI0€eMKOCTh
S (B akajileMHYeCKHX Yacax) DopMa NPOMeKYTOYHOI
aTTecTaluH
KonTakTHasi padora (no cemecmpam)
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3amanue ad
Kpatkue cBenenus us o
1 3 6 1 CaMOCTOSITEIIBHON PadOTHI
(bUBHKHN TTOTYPOBOTHUKOB "
3amanue ad
HOJIBI N
2 Jluon 3 |13 2 3 | caMOCTOSATENBHOMN padOTHI,
Tect "Tune! guogos"
[MomynpoBoTHUKOBBIC
1§ I/IgO pI:I C(I)[ WIATeTbHBIM 3anasme put
3 |PHOOP ThHH 3 4 1 CaMOCTOSTEILHOU PabOTHI
COTIPOTHBIICHUEM.
Pa3HOBHIHOCTH TMOIOB
bunonsapusie u 3ananne nns
4 p 3 |15 2 3 | caMOCTOATEIbHOM PabOThI
YHUIIOJISIPHBIC TPaH3UCTOPHI
5 |OnrosnekTpoHHbBIE PUOOpPHI| 3 4 1 2
DNEKTPOBAaKYyMHEIC
6 POBAKYY 306 1
IPUOOPEI
BBenenne B aHaJIOrOBYIO
7 |MHKPOCXEMOTEXHUKY 313 1
03| 3,7 3auer
Bcero 3a 3 cemectp 72 | 51 5 103 157
IIpunnune! 3aanus U
8 |obecneuenus paboueit Touku| 4 4 2 1
TpPaH3UCTOpA
3amanue ad
9 Y CHIUTEILHBIE KACKAE! 4 |11 | 10 3 6 | caMocCTOsATENbHOI padOTHI
003, Ob, OK. ,
10 |Pa3zonHBEpPCHBIN KacKaj 4 1
Craua 1ab0paTOpHBIX
11 |Auoas! U TpaH3UCTOPHI 4 4 | 18| 2 4 A patop
paboT
Samanus U
YcunurenpHbIE KaCKaJbl Ha N
12 4 2 2 2 | camocToATENBHON paboThl,
YHUIIOJISIPHBIX TPAH3UCTOPax
2 105 33,5 OK3aMeH
Bcero 3a 4 cemectp 108 | 17 | 17 | 17 | 7 | 0,5] 49,5
Bcero 180 68 | 17 | 17 | 12 | 0,8 | 65,2

3aounas hopma oOydeHHS




Ne Tembl (pa3aenbl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JUCIHUTLINHBI, BKJIIOYASl CAMOCTOAITEIbHYI0 | KOHTPOJISI YCIIeBaeMOCTH
HX Co/lep:KaHne é padoTy CTyA€HTOB,
& 1 UX TPYA0EMKOCTh
(B akajileMUYeCKHX Yacax) DopMa NPOMeKYTOYHOI
aTrecTanuu
KonTakTHasi padora (no cemecmpam)
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Kpatkue cBenenus us .
1 2 6 1 CaMOCTOSITEIIBHON PadOTHI
(bUBHKHY TOTYIPOBOTHUKOB .
3amanue ad
HOJIBI N
2 Jluon 2 |13 2 3 | caMOCTOSATENbHOMN padOTHI,
Tect "Tumsl guoa0B"
[TomynpoBoTHUKOBBIC
n I/Igo pI:I c f)[T HIATETLHBIM 3anasme put
3 |"PHooP PHIL 2 4 1 CaMOCTOSTEILHOU PabOTHI
COTIPOTHUBIICHUEM.
Pa3HOBHIHOCTH TMOIOB
bunonspusie u 3ananne nns
4 P 2 | 18 2 4 | caMOCTOATEIIbHOM PabOThHI
YHUIIOJISIPHBIC TPaH3UCTOPBI
5 |OnrosnekTpoHHbIE IPHOOPHI | 2 4 1 2
DNEKTPOBaKYyMHEIC
6 POBAKYY 2|6 1
IPUOOPEI
BBenenne B aHAJIOrOBYIO
7 |MHKPOCXEMOTEXHUKY 213 1
03| 3,7 3auer
Bcero 3a 3 cemectp 72 | 6 2 2 1031 61,7
[IpunHIMIEI 3a1aHUS U
8 |oOecneueHus paboueit Touku| 3 1 17
TpPaH3UCTOPA
3amanue ad
9 Y CHIMTEIBHEIC KACKA/E! 3 3 2 18 | camocTosATENBHOMN paObOTHI
003, Ob, OK. ’
10 |®Da3ouHBEpCHBIN KacKaj 3 1 18
Craua 1ab0paTOPHBIX
11 |Awoms! 1 TpaH3UCTOPHI 3 2 18
Jluomet u Tp p paboT
Samanus U
YcunurenbHbIE KaCKaIbl Ha N
12 3 1 18 | camocTOsTENBHOH PaboOTHI,
YHHUIIOJISIPHBIX TPAH3UCTOPax
2 105 6,5 OK3aMeH
Bcero 3a 4 cemectp 108 | 6 2 4 10,5 95,5
Bcero 180 | 12 | 2 2 6 |08 ]157,2

Coneprxanue pa3iesoB AUCITUTITHHBI:




1. Kparkue cBenenusi u3 GU3NKH MOJTYNIPOBOTHUKOB.

1.1 3onnas monenb TBepislx Ten. Kiaccudukanms TBepabix Ten. Kpucrammmueckas
pemierka MOJYyNpOBOAHUKOB. (COOCTBEHHBIM MOJNYHNPOBOJHUK. OHepreTuueckas (30HHas)
ayarpaMMa  COOCTBEHHOTO — IOJIYMPOBOAHMKA.  ODJEKTPOHBI M JbIpkd. llpumecHble
MOJyIPOBOJIHUKHA. 30HHBIE JUarpaMMbl, ypOBHU JOHOPOB M akuenTopoB. KoHueHTpauuu
HOCUTEJIEH 3aps/ia B IOJYIIPOBOJHUKAX.

['enepanmss ¥ pekoMOWHANMST HOCHUTENEH. YCIOBHE JJIEKTPHUYECKOW HEHTPATbHOCTH.
VYposenbr ®epmu. Ilonmoxenue ypoBHs PepMu Ha 30HHBIX JAMAarpaMMax COOCTBEHHOTO
MOJyPOBOJIHUKA M TOJYMPOBOJHUKOB C MPOBOAMMOCTBIO Nn- W p-Tumna. Pacmpenenenue
HOCHUTEJEH B 30HaX IO OHHEPreTMYECKUM YpOBHAM. HepaBHOBECHbIE HOCHUTENM 3apsja.
PexomOunammst Hocuteneil. Bpemst KW3HM HEpPAaBHOBECHBIX HOCHUTENCH. MexaHU3Mbl
peKOMOMHALINY, MEX30HHAas W CTyNeHuYaTas pEeKOMOMHaIMsA dYepe3 HEHTPhl PEeKOMOHMHAIIUH
(moBymku). IloBepxHocTHas pekoMOuHamms. OddexkTuBHOE BpeMs Ku3HH. J[BkeHue
HOCHUTEJIEH B 3JIEKTPUUECKOM IOJIE.

2. Jluoambl

2.1 P-n- nepexo.

duznyeckue MpOUEcChl MPH UACATU3UPOBAHHOM KOHTAKTE MOJYHIPOBOJHUKOB N- U P-
THIIA C OAMHAKOBOM IMPUHOM 3aIPELICHHON 30HBI. [Ipsimoe u oOpaTHOE BKIJIIOYCHHE.
BoneT — ammepnas xapaktepuctrka (BAX) uaeann3upoBaHHOTO TEpexoja M €€ YpaBHCHHE.
3aBucumocts BAX ot Temmnepatypsl. [lapameTpsl p-n-niepexosa U €ro 3JIeKTpUUYECKask MOJEIb.
OTtnuuue peajbHBIX JJIEKTPOHHO-IBIPOYHBIX IEPEXOJ0B OT HJCATM3UPOBAHHBIX. YUeT
AIIEKTPUYECKOTO (JIABUHHOTO, TYHHEJIBHOT0) U TEIJIOBOTO MpoO0eB Mpu 00paTHOM BKIIIOUCHHU
nepexoja U KOppeKIus MaremaTuyeckoro onucanus BAX.

2.2. ®dusnyeckue NpoLecchl IPU KOHTAKTE METAJI-TI0IYIPOBOJHUK.

Pa3HOBUIHOCTH KOHTAKTOB B MOJYHIPOBOJHUKOBON 3JEKTPOHUKE. 30HHBIE AHArpPaMMBbl
MeTajljja M IOJYIPOBOJHMKA 10 KOHTAaKTa M CTPYKTYpbl IOCJIE€ KOHTAaKTa B COCTOSIHUU
paBHOBecusi. BAX. BoInpsamiisitomyii ¥ OMUYECKUH KOHTAKTBhI.

3 IHosrynpoBoiHUKOBbIE TNPHOOPHI € OTPHULATEJBHBIM CONPOTHBJICHHEM.

Pa3HoBUAHOCTH MOJTYNIPOBOIHUKOBBIX AU0/10B.

BeinpsiMuTenbHbple U UMITYJIbCHBIE MOABL. Jlnoab! 1 ycunenus u renepauuu CBY curnanos.
Huonpr IllorTkm, 'aHHa, TyHHENBbHBIC, BapuKambl. JIMHUCTOPBI, TPUHHUCTOPHI, P-1-N-IUOJIBI.
CrabunutpoHsl U crabuctopbl. POTOAMOIBI, CBETOAMOMBI, MOIYHIPOBOIHUKOBBIE KBAaHTOBBIC
reHepaTopsl. Maruutoanoas! [loaynpoBogHUKOBBIE TPUOOPHI C OTPULIATEIBHBIM
COINPOTHUBIIEHUEM

4. bunoJisipHble U M0JIeBble TPAH3UCTOPHI.

4.1 ®usnueckue Npouecchl B CTPYKType C JABYMs B3aUMOJEHCTBYIOUIMMH IEPEXOJaMHU.
BapuanTtel monsipHOCTEHW HamnpspDkeHUss Ha mepexonax. Cxembl BKIIOYEHHS ¢ oOmed 0a3oi,
o0ImMM HMHUTTEPOM U oO0muM KoiekTopoM. Craruueckas wmopenb bepca - Momna.
Nneanu3upoBaHHbIE XapakTEPUCTUKH. DPGEKT MOAYJIAIHMH TOJNIIUHBI 0a30BOM 00OJacTH
(3bdext Opnum). DOKBUBAJIEHTHBIE CXEMBI TPAaH3UCTOPOB JMJISi PA3HBIX CXEM BKIIOYEHUS.
3aBUCHUMOCTh TapaMeTPOB TPAH3UCTOPA OT pPeXKUMa U TEMIIEPATYPHI.

4.2 YHUNOISpHBIE TPAaH3UCTOPBHI.

®u3nyecKre MpolIecchl B CTPYKTYpE METal — AWAJIEKTPUK - noiaynpoBoaHuk MJII -
TPaH3UCTOP CO BCTPOCHHBIM U MHAYLUMPOBAaHHBIM KaHajoM. crarndyeckue BAX, mapamerpsl.
IToxynpoBOTHUKOBBIE IPHOOPHI C OTPHUIATSIIEHBIM COITPOTHBIICHUEM

5.0nT03/1IeKTPOHHBIE IPUOOPBI.

[Tormomenune cBera. BuyTtpenHuit dotorddexr. dDororneexrponprxkymiue cuibl. IJC
Hemb6epa. O6sémuas 3/1C. Bertunbnas ¢poto-2/]C. @oTor1eMeHThI Ha TeTeponepexoiax.

6. Dy1eKTpOBaKYyMHbIE IPHUOOPHI.

OCHOBBI SMHUCCHOHHOHM 3JIEKTPOHUKHU.TEPMO3JIEKTPOHHAs SMHUCCUSA. DJIEKTPOCTATHUECKAs
smuccus. @oTo3nekTpoHHas sMmuccus. dusnueckue Mporecchl B razopaspsAaHbIX Hpubopax.



[IpyHIMI ~ 3JEKTPOCTATHUECKOIO  YMNpaBICHUS IUIOTHOCTHIO  3JEKTPOHHOTO TIOTOKa B
AIIEKTPOHHBIX JaMIlaX. DIEKTPOHHO-Ty4eBast TpyOKa.

7. DBBeleHHe B AaHAJOIOBYI0 MHKPOCXeMOTEXHHUKY. TexHoJ0rudyecKkue OCHOBBI
HHTErpPaJbHBIX CXeM

8. IIpuHI MBI 3a1aHUA U 00ecTiedyeHUs padoveil TOYKHM TPAH3UCTOPA

CraTHyeckuil peXuM YCHJIMTEIBHOTO KacKajaa: BBIOOp pabodel TOYKH; CTaOMIBHOCTh
paboyeil TOUKHU; TeMIepaTypHas cTaOMIbHOCTh THUIIOBBIX CXEM YCUIIUTENbHBIX KackagoB. Pacuer
KaCKaJl0B 110 TOCTOSSHHOMY TOKY.

9. YenaureabHble kackaabl 09, Ob, OK.

9.1 Ycunurenu ¢ eMKOCTHOM CBs3bI0 KackanoB. Kackag OD B 06macTu CpeHUX YacToT,
napamMeTpbl 0e3 ydeTra M ¢ y4eTOM BHYTPEHHEW oOpaTHO# CBsi3u, ydeT auddepeHInaaIbHOro
COIIPOTHUBIJICHUS] KOJUIEKTOpHOTO mepexonaa. Kackam B 001acTM MaslbIX 4YacTOT M OOJNBIIUX
BpemeH. Kackan B oOmactu O0dbIIMX 4YacTOT M MaiblXx BpeMeH. Koppekius B yCHIHTENSX.
JloGpoTHOCTH Kackaja.

9.2 Kackaa ¢ SMUTTEpHBIM BXOAOM.

9.3 DMUTTEPHBIN TOBTOPUTE.

10. da3ouHBepCHBINA KaCKaj.

11. /lnoabl ¥ TPAH3UCTOPBI: 1a00PATOPHBIN NPAKTHKYM

12. YeniaurtesbHbIe KACKAAbl HA YHUIIOJSIPHBIX TPAH3UCTOPAX.

Kackaz ¢ o6mum ucrokom. Kackaz ¢ o6mum crokom. [TocTOsIHHBIN 1 TepeMEHHBIN TOK.

Cnucok j1adbopaTopHbIx pador 4 cemecTpa
1. IToaympoBOTHUKOBBIE TPHUOOPHI:
- BBIIPSIMUTEIBHBIN THO/;
- CTaOMJIUTPOH;
- TUPUCTOD;
- OUIOJISIPHBIN TPAH3UCTOP;
- YHUIIOJISIPHBIN TPAaH3UCTOP.
2. YcunurenbHbIC KacKalbl Ha OUMOSPHBIX TPAH3UCTOPAX:
- KackaJi COOOITUM dYMUTTEPOM;
- KacKaJl ¢ YMUTTEPHBIM BXOJIOM;
- SMUTTEPHBII TOBTOPUTEND.

5. Oﬁpa3OBaTem>m,1e TEXHOJOIMH, B TOM YHUCJ€ TEXHOJOIHH IJIECKTPOHHOI'O oﬁyqe}mﬂ H
AUCTAHIIMOHHBIC 06pasoBaTeanble TEXHOJOIHHU, HCIOJbB3YEMbBIC IPH OCYIIECCTBJICHUMN
06p330BaTeJIbHOF0 nmpoumecca nmo 1TMCumInJanHe

B mporecce oOyueHuss mpoBOAATCS NMpaKTHUYECKHE W JabOpaTOpHBIC 3aHATHSA, B XOIE
KOTOPBIX UCTIONB3YIOTCS CIEAYIONINE TUIIBI 3aHATHI U 00pa30BaTeIbHbIC TEXHOJIOTUH.

BBoaHasi JekuMsi — JaeT TEPBOE ILEIOCTHOE TMPEACTABICHUE O AUCHUIUIMHE |
OPUEHTHUPYET CTYJIEHTa B CUCTEME M3Y4YEHHUs JTaHHOW JUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM W 3aJja4aMH Kypca, €ro pPoJIbl0 U MECTOM B CHCTEME YUeOHBIX TUCIUILUINH U B
CHUCTEME TMOATOTOBKH B 1enoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPaKTUKH, TOCTHXKCHHS B 9TOM cdepe, MMEHA U3BECTHBIX YUEHBIX, U3JIaratoTCsl TIEPCIICKTHBHBIC
HanpaBJeHUs uccienoBaHud. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCS  METOAUYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH PabOTHl B paMKaxX JaHHOW IUCIUIUIMHBI, a TaKXKe TaeTcs
aHaJu3 PEKOMEHIyeMOM yueOHO-METOJMUECKOM JTUTEPATYPHI.

AkaneMmnyeckas JeKIUs C JIeMeHTaMH JeKIHn-0eceabl — II0CJIeJ0BATCIIFHOE H3JI0-
JKEHHE MaTepuasna, OCYILUECTBISIEMOE NPEUMYLIECTBEHHO B BHJIE€ MOHOJOIA IMPENOJaBaTels.
DJIeMEHTHI JICKIUHU-0ecelbl 00ECIeYrMBalOT KOHTAKT MperojaBaTeis ¢ ayJAuTOpueH, dYTo
MO3BOJIIET TPUBIIEKaTh BHUMAaHUE CTYACHTOB K HambOoyiee BaXHBIM TEeMaM JUCIHUILTAHBL,
AKTUBHO BOBJIEKAaTh WX B Y4YeOHBIH MpoIecC, KOHTPOJIUPOBATH TEMIT M3JIOKECHHUS Y4eOHOTO
Marepualia B 3aBUCUMOCTH OT YPOBHSI €TI0 BOCIIPHUSITHUA.



3amelCcTBOBAHEL:

— HWHTEpaKTUBHAs JEKIUS.

IIpakTnyeckoe 3aHATHE — 3aHATHE, MOCBALICHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U
HABBIKOB W 3aKPETUICHUIO 3HAHUHN, TIOJTYYSHHBIX HA JCKIUAX.

3amelCcTBOBAHEL:

— pelIeHue 3aauy;

— KOJUIEKTUBHAS! MBICIUTENbHAS AEITEIbHOCTD, B T.4. MO3TOBOM ITYPM;

— aHaJIu3 KOHKPETHBIX CUTYyaIlHil.

JlaGopaTopHasi padoTa — opraHu3aus yaeOHol paboThI C pealbHBIMU MaTEePUATHLHBIMU
U HUH(QOpPMAIIMOHHBIMH OOBEKTaMH, JKCIEpPUMEHTaJIbHas paboTa C aHAJIOrOBBIMU MOJAEISMU
peanbHBIX 0OBEKTOB.

3amelCcTBOBAHEL:

— JIOMYCK K BBIIOJIHEHUIO SKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUH,

— KOJUIEKTHUBHas paboTa B X0JI€ BBHIITOJTHEHUS 1a00paTOpHOM pabOTHI,

— KOMaHJIHasl ¥ UHJIMBUyaJIbHAs 3allUTa OTYETA.

KoncyabTauumm — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOW W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCydbTamusX MO Mpockde CTyIEeHTOB
paccmarpuBaroTcs HauOosiee CIOYKHBIE MOMEHTBHI MPU OCBOCHMM MaTephalla TUCIUILIUHBI,
IpernoJiaBaTesib OTBEYAeT Ha BOIPOCHI CTYJCHTOB, KOTOpPBIE BO3HHKAIOT Y HHUX B IpoIlEcce
CaMOCTOSITEIIBHOU PaOOTHI.

ACHHXPOHHAs1 KOHCYJbTalHsl (B paMKax OHJIAlH Kypca) — 3aHATHE [0 OKOHYAHHUIO
MOJTyJIsl, HA KOTOPOM MPOBOAMTCS KOHCYJIBTAIMS [0 U3YYEHHOMY MaTepuaiy, ¢popMam 3aJaHui
TEKYILEr0 KOHTPOJISA, OTBETHI Ha BOIPOCHI CTYICHTOB MO AUCLUIUINHE.

B npouiecce 00ydeHus: HCHOIB3YIOTCA CIEIYIOIME TEXHOIOTHH 3JIEKTPOHHOTO 00YYEeHHUs
U IUCTAaHLMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTHU:

Y4eOHbiii kypc «iiekTpoHMka)» B LMS DJuextponnblii yHusepcuter Moodle
SpI'Y, B KOTOPOM B Mpolecce NPOX0XKACHUS TEM TUCIUTIIAHDL:

- TPeICTaBICHBI 3aJaHMsl JUIsl CaMOCTOSITENBHONH padOThl OOYyYaromMXCS IO TeMaM
JUCLUIUIMHBI,

- TpeAcTaBieHbI (hailiIbl KOHKPETHBIX TEM;

- TECThI AJI MPOXOXKAECHUS MPOMEKYTOUYHOM aTTECTALUU 110 AUCIUILINHE;

- TPEACTaBICH CHHCOK Yy4yeOHOM JHMTepaTrypbl, pPEKOMEHIYyeMOH UIsi OCBOCHUS
JUCLUIUIMHBI,

- mpexacraBieHa HHpopMmanus o (GopMe M BpEeMEHH IPOBEICHHUS KOHCYJIbTALUH I10
JUCLUIUIMHE B PEKUME OHJIANH;

- MOCPENCTBOM  (OpyMa OCYIIECTBISIETCS CHHXPOHHOE W (WJIM) AaCHHXPOHHOE

B3aUMOJICHiCTBHE MeX1y OOy4arollMMHUCS U NpenojaBaTeleM B paMKax H3y4eHUs

JUCHUITIIUHBI.

- TPEeACTaBJIECHBI 3alIUCU BUEO JEKIHUHA MO OTACIBHBIM TEMaM AUCHUIUINHBL;

- OCYHICCTBIIACTCA MMPOBCACHUC OTACIBbHBIX MepOHpI/IHTI/Iﬁ TCKYILICTO KOHTPOJIA
yCIIEBAEMOCTH CTYIEHTOB (TBEThI HA BOIIPOCHI, TECTUPOBAHUE);

- mocpenctBoM  (opyma  OCYWIECTBISCTCS CHHXpPOHHOE W (WIM) ACHHXPOHHOE
B3aUMOJICHICTBHE MEXJy OOydYaromMMHUCA M MpenojaBaTeleM B paMKax H3ydeHHs
JUCHUITIIUHBI.

MH(POPMATUBHOCTb, YOeIUTENbHAs apryMeHTalus, JOCTYIHAs U MOHATHAs peub, YeTKas
CTPYKTYpa W JIOTHKA, HaJU4Me SPKUX HPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB, OOOCHOBaHMHIA,
(bakToB.

6. Ilepeyenb JMIEH3MOHHOTO W (WJIM) CBOOOJHO PacHpPOCTPAHAEMOro NPOrpaMMHOIO
o0ecrnieyeHusi, MCIOJb3yeMOI0 IPH OCYIIECTBJIEHHH 00pa30BaTeJIbHOIO IMpoulecca 10
AUCHUIINHE



B mpomecce ocymecTtBieHuss 00pa3oBaTENbHOrO  Mporecca IO AUCIUIUIMHE
UCIIOJIb3YIOTCS:

uisi POPMHUPOBAHUS MATEPUAJIOB JIJIsI TEKYIIErOo KOHTPOJIS YCIEBAEMOCTH W MPOBEACHUS
MPOMEKYTOUHOM aTTecTaruu, 1isi GOpMUPOBAHUS METOINYESCKIX MAaTEPUAJIOB MO TUCIUTUIMHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;

- Adobe Acrobat Reader.

7. IlepedeHb CcOBpeMEHHBIX NPO(ecCHOHAIBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYIIeCTBJIeHHU 00pPa30BaTeIbHOI0 Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO JUCHUIUIMHE
UCIIOJIBb3YIOTCS:

ABTOoMaTtu3upoBaHHass  OuOnmoreuHo-uHpopMmanuonHass cucrtemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOW  JMTepaTypbl, pPecypcoB
HH(OPMAIMOHHO-TEJICKOMMYHMKAMOHHOI ceTn «HMHTepHeT» (IPH HE00XOAMMOCTH),
PEKOMEHyeMbIX /sl OCBOCHUS AMCUMILIHHBI
a) OCHOBHasI JIUTepaTypa
1. ApremoB K.C. TBepaotenbHas s5ekTpoHuka. Kypc nekuumii. SpocinaBckuii roc.
yHuBepcureT: Spocnasis,2000. 78 c./
2. TlacemkoB B.B., Uupkun JI.K. [TomynpoBoaHUKOBBIE TPUOOPHI: YUEOHUK /IS BY30B.
— CIIG.: Jlanb. 2002. — 480 c., ui.
3. Aprémon K.C., CongaToBa H.JI.A.A.OuupoB, OCHOBBI aHAJIOTOBOI CXEMOTEXHUKHU:
yuebnoe nocodue / K.C. Aprémos, H.JI. ConnaroBa, A.A.Ounpos; SIpociaaBckuii roc.
yH-T — Spocnasne: SApl'Y, 2017. 147c.

0) nonmosiHUTEbHAsA JuTeparypa (IJI)

4. Aprémos K.C., A.C.I'Bo3gapéB, A.A.OunpoB YCHIUTENbHBIE U YAaCTOTHBIE KaCKaJ0B
Ha  OWMONAPHBIX  TpPaH3HUCTOpaX,  ydeOHO-METOAMYEeCKoe  mocobwme.,  SpociaBckuit
rocyHusepcureT — Apocnasis: Apl'Y, 2020,.-64 c..

5. DNeKTpOoHHBIE, KBAHTOBBIE MPUOOPHI U MUKPOIJIEKTPOHUKA. YUueOHOe TTocodure
quist By30B. [lox pen. H.Jl.denoposa.- M.: Panno u cBs3p,1998.-560c.

6. DnextpoHHBIE NpuOOpbl. YueOHuk s By3oB. Ilog pen. I'.I. Illumxkwuua.-M.:
OHeproaroMusaar, 1989.- 489c.

.B) pecypcs ceru «VHTepHeT»

1. DnekrponHas Oubnuoreka yueOHbIX MaTepuasioB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. npopmanmonnas cucrema "EnumHoe OKHO JoCTynma K o00pa3oBaTelbHBIM pecypcam”
(http://www.edu.ru (pa3zzmen YdeOHO-meTonuUecKass OMOIMOTEKA) WIJIM TI0 TPSIMOM CCBUIKE
http://window.edu.ru/library).

3. DIIeKTpOHHO-OMOIMOTEUHAS cucreMa «YHUBEpPCUTETCKAS OoubmmoTeka online»
(www.biblioclub.ru ).

8. MarepunanbHO-TeXHHYeCKas 0a3a, He0OXoAUMAs IJIsl OCYIIEeCTBJICHNUSI 00Pa30BaTEIbLHOI0
npoiuecca no JUCHUIINHE


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/
http://www.biblioclub.ru/

MartepuanpHo-TexHUYeCKas 06a3a, HeoOXoaumast JyIsl OCYIIECTBICHUS 00pa30BaTEILHOTO
npouecca 10 JUCIIUITJIINHEC BKJIFOYACT B CBOI>'I COCTaB CIICIUAJIbHBIC ITIOMCIIICHU S .

y‘-I€6HBIe AyauTOpUun IJIsd IpOBCACHUSA 3aHSTUN JICKITMOHHOI'O THUIIA,

y4eOHbIE ayTUTOPHUH JIJIsI TPOBEACHUS PAKTUUCCKUX 3aHITHH (CEMUHAPOB);

y4eOHBIE ayTUTOPHUH JIJIs TPOBEACHHUS JTA0OPATOPHBIX PaboT;

y4eOHbIC ayTMTOPHUH ISl TIPOBEICHHS TPYIIIOBBIX M WHAWBH/YaTbHBIX KOHCYJIbTAIIHIA,
y4eOHbIC ayTUTOPHH ISl TPOBEACHUS TEKYIIETO KOHTPOIS W IMPOMEKYTOYHOM
aTTeCTalluu;

IIOMCHICHUA OJIA CaMOCTOSITCILHOU pa6OTI>I;

MOMCIICHHUA IJId XpaHCHUA U HpO(i)I/I.HaKTI/I‘-IeCKOFO OGCHy)KI/IBaHI/I}I TEXHNYCCKUX
CPEICTB O0yUYCHHUSI.

[Tomemenust y1si cCaMOCTOATENBHON PabOThl O0YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTn «VHTepHeT» u olecrneyeHueM JOoCTyma K
3JICKTPOHHOM HH(pOPMAIMOHHO-00pa3zoBarenbHol cpene SApl'Y, a Takke Marepuaniam OHJIAKH
Kypca «JIuHeliHbIe 3neKTpuyeckue Lenu (4acts 1)», pa3sMemEHHOro Ha oOpa3oBaTENbHOU
onaitH momanke Apl'Y um. ILI. Jemugora (DemidOnline).

Yucno mocagoyHbIX MECT B JICKIIMOHHOM ayauTOpuu OoJjblle OO0 paBHO CHHUCOYHOMY
COCTaBy IIOTOKa, a B ayIUTOPUM Ji1 NMPAKTUYECKUX 3aHATUN (CEMHUHAPOB) — CHHUCOYHOMY
cocTaBy rpynmnsl o0y4aromuxcs. (s mpoeneHus 1a60paTopHBIX paboT rpymmna o0ydaromuxcs
JEIUTCS Ha JIBE MOATPYIIIHI).

ABTOp(BI) :

JouieHt xadenpsl

WH()OKOMMYHHKAITUN U paiuodu3uKu, K.¢.-M.H. K.C.. AptémoB
QondICHOCMb, yuenas cmenetb noonuce U.0. Pamunus

Ct npenonasarens Kapeapbl A. A.O‘-II/IPOB

UH(POKOMMYHUKAIUI U pagruoU3UKH, K.¢.-M.H.



IMpuaoxenne Nel k padoyeit nporpamMMme JUCHUTIIAHbBI
« DJIEKTPOHHKA »

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAeHN S TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTecTalluu CTYAeHTOB
o JUCIHHUIIJINHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTEpHUAJIbI,
HUCMOJb3YEMBICB ITPOIIECCE TEKYHICI0 KOHTPOJIA YCII€eBACMOCTH

3agaHusi VI CaMOCTOSITEJbHOM pPadoThI

3ananus mo teme Ne 1 «Kpatkue cBeneHust U3 GU3UKHU MOTYTPOBOTHUKOB )

1. Paznmen 1.1: BHUMATENbHO MPOYUTATH JIEKIKIO Ne2 Kypca JIEKUUA MO TBEPIOTEIbHOU
AIIEKTPOHUKE, YCBOUTH (PU3HMKY MPOILIECCOB B MOJYMPOBOJHUKAX U MX XapaKTEPHUCTUKU
(momostHMTENBbHAS TUTEpaTypa Ne3).

3ananus mo teme Ne 2 «Jluoapi»:

1. Pasnmen 2.1: mo 3amanHoii BAX HaillTu CONPOTUBIICHHE TUOJA MOCTOSHHOMY TOKY H
muddepeHaIbHOe CONpOoTUBICHWE NpH mpsiMoM HampsokeHuu 0,3B u oOpatHOM
HanpspkeHuu 10 B.

2. Pazpgen 2.2: camocrositenbHO cpaBHUTh BAX p-n mepexona M KOHTakTa MeTasll-
MOJIYTIPOBOJIHUK; TTOUeMy Aokl Ha KoHTakTe M-I1 paboTatot 6picTpee?

3. Pazmen 2.3: OrtBerbTe Ha KOHTPOJBHBIE BONPOCH JAOOpaTOPHOH  pabOTHI
«MccnenoBanne  MOMYNPOBOJHUKOBBIX — MPHOOPOBY»  (BBIIPSAMUTEIbHBIE  AHOJBI,
CTaOUITUTPOHBI, THPUCTOPHI).

3ananus no reme Ne 4 «bumnoJsisipHbie U M0JieBble TPAH3UCTOPHD):

1. Pazgen 3.1: BeiBenute H-mapameTrpbl TpaH3ucTOpa Uil TPEX CXEM BKIIOYECHMS;
noyuute n3 H-nmapamerpoB pusnueckue T-00pa3HOii cXeMbI 3aMEIICHUS.

2. Pasznen 3.2: HapuCyHTE 3KBUBAJECHTHBIE CXEMbl YHUIIOISPHBIX TPAH3UCTOPOB M JlaliTe
OTIpeIeTICHUE AJIEMEHTaM CXEMBbl; OOBSICHUTE Pe3yJbTaThl CHATHA BAX TpaH3UCTOPOB,
MOJTy4YeHHBIC Ha JTA00paTOPHOM MPAKTUKYME.

3ananus mo teMe Ne 9 «Ycuaureabubie kackaasl 09, OB, OK.»: caMOCTOATENBHO PELINTD 38191
1.1,1.2,2.1 -2.5, 3.1 — 3.4. (OcHoBHas nutepatypa Ne3,).

3ananusa mo teme Ne 12 «YcwiurelbHbIEe KACKAAbl HA YHUNOJSIPHBIX TPAH3UCTOpAaXx:
CaMOCTOSTENBHO pemuTh 3anaun 3.5 u 3.6. (OcHoBHAs nuTeparypa Ne3,).

Kpurepun oueHuBaHus JOMAIIHUX 32IaHUI, 0TBETOB HA BONPOCHI, pellieHuil 3a1a4

Ioka3aresnu Kpurepun

OtBer BepHbIii, ¢ mpaBWIIBHBIMU €IUHULIAMHA U3MEPEHUS (11 pa3MepPHBIX
BEJINYHH).




IHoka3zaTeaun Kpurtepun

Dopmyisl KoppekTHble, MPUMEHUMBIE B YCIOBHAX JAHHOM 3a1a4H, B CTAaHJAPTHBIX
0003HaUCHHSIX MIJIH 0003HAUYEHUS] PACKPBITHI.

Pemenue MmeroTest npUBOJSIIME K OTBETY BBIKJIAJKH.

I'padpuxu ITocTpoeHHast 3aBUCUMOCTb UMEET BEPHBIN BU/I, 10 OCSIM yKa3aHbI
apryMeHT U UMsl (QyHKIUHM CO CBOMMHU €AMHUIIAMHU, €CTh IIKaJIbl Ha OCSIX,
HAHECEHbl KOHTPOJIbHBIE METKH, COOTBETCTBYIOIIME 33IaHUIO.

Cxembl [IpencraBien npaBUIbHBIA HA0OP PJIEMEHTOB HJIA OJIOKOB B
CTaHJAPTHBIX 0003HAYEHUSX, PABUIIBHO COCTUHEHHBIX JIPYT C IPYTOM,
yKa3aHbl UX HOMUHAJIBI (€CIIM 3TO BO3MOKHO IO UMEIOIUMCS JTaHHBIM),
YKa3aHbl MECTA COCIMHEHUS WIN LIMHBI.

OOBbsicHeHUS Jlanbl pa3BEPHYTHIEC, KOPPEKTHBIE OTBETHI HA BCE BOIIPOCHI, C OTCHUIKAMH

(oTBeTHI Ha K HAaMEHOBAHUAM U (POPMyJIMPOBKAM 3aKOHOB, YKa3aHUEM METOJIOB,

CMBICJIOBBIE apryMeHTanus JOrM4Hasl.

BOIIPOCHI)

[Ikama oneHUBaHUA:
(0 6a/mIoB — MOJIHOE OTCYTCTBHE KpUTEpHUs, paboTa HE CaHa B CPOK;
1-4 Ganna — yacTUYHOE BHITIOJHEHUE KPUTEPUS;
5 -7 6amioB — (B OCHOBHOM) BBITIOJIHEHUE KPUTEPHS,
8-10 6ayI0B -110JIHOE BBIMOJIHEHUE KPUTEPUS
Cymmupytotcs 6ayuibl 3a Kaxa0e 3aJaHue.
OreHKa MPOCTaBISAETCS MO0 KOJIMYECTBY HAOpaHHBIX OaJlIOB!
meHee 50% OT MakCHMaabHO BO3MOKHOT'O KOJIMUECTBa 0aJlIOB - HEYAOBJIETBOPUTEIBHO,
oT 5110 69% 0T MakCUMaJIbHO BO3MOKHOTO KOJINYECTBA OAJIJIOB - YAOBJIETBOPUTEIBHO,
70-85% OT MaKCMMaIbHO BO3MOXKHOT'O KOJIMYECTBA 0aJIOB - XOPOIIIO,
86-100% oT MakCHMaIbHO BO3MOXXHOTO KOJTMYECTBA OAJIOB — OTJIMYHO.
BHUMAHMUE!!! Ilpu peiiTHHIOBOM cUCTeMe OLIEHKH 3HAHUI BCe BU/IbI 3aJaHU JOJKHbI
OBITH BBITIOJIHEHBI CTYI€HTOM B TeUeHHE CEMeCTPAa MO YCTAHOBJIEHHBIM MpenoaaBaTejiemM
CpOKaM Ha Ka)KJ10e 3ajaHue.

Bomnpoce! k 3amuTe J1a00paTOPHBIX Pa0d0T JaHbl B METOAUYECKUX YKA3aHUAX K KaKIOH
pabore.

Kpurepun oueHuBaHMsi 0TBETOB HA BONPOCHI MPH 3a1IHUTE JA00PATOPHOH padoThI

IToxa3zaTenn

Ha «3aureno»

Ha «He 3auTeHo»

DopmyIibl

KoppekTHsle, IpiMeHUMBIE B
YCIIOBUAX ,Z[aHHOI>'I 3ajJadyu, B
CTAHJAPTHBIX 0003HAYCHUSX WU
0003HaYCHHSL PACKPBITHL

B 0a30BBIX BBIpAKCHHSIX JOMYIICHBI
OLLIMOKH

['padpuxn

[TocTpoeHnHas 3aBUCMOCTb UMEET
BEPHBIN BUJI, 110 OCSM yKa3aHBI
apryMeHT U UMs GYHKIIUH CO CBOUMHU
€IMHUIIAMU, €CTh IIKAJIbI HA OCSX,
HaHECEHbl KOHTPOJIbHBIE METKH,
COOTBETCTBYIONIUE 33JJaHUIO.

Bun 3aBucumocTeil HeBepHbIi

CxeMEl

[IpencrarneH npaBMIbHBIN HAOOD
3JIEMEHTOB UJIN 6JIOKOB B CTaHJAPTHBIX
0003HAYCHUSIX, TTPABUITLHO
COCIMHEHHBIX APYT C APYIOM, YKa3aHbI
MX HOMUHAJIBI (€CJIM 3TO BO3MOXKHO IO

HeBepHbiit HaOOp 2JIEMEHTOB WIIN
HEBEPHOE UX COCAUHEHUE, B TOM UHCIIEe
HEBepHasi MOJSIPHOCTh BKIIOYECHHUS




IToxa3zaTenn Ha «(3aureno» Ha «He 3auTeHo»

UMCIOIINMCHA I[aHHI)IM), YKa3aHbl MECTa
COCIMHEHHUS WM IIMHEBL. YKa3aHo
Ha3HaA4YCHHUEC DJICMCHTOB CXCMBI.

OO6mbsacHenus | Jlansl pa3BEPHYTHIC, KOPPEKTHbIE OOBsicHEHHE OTCYTCTBYET
(OTBETHI HA | OTBETHI HAa BCE BOIIPOCHI, C OTChUIKAMHU
CMBICJIOBBIE | K HAMMEHOBAHUAM U (POPMYIIMPOBKAM
BOIIPOCHI) 3aKOHOB, YKa3aHUEM METOJOB,
apryMeHTalus JOTHYHasl.

2. Cniucok BONPOCOB M (WJIH) 3alaHUi J1JI IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU

Cnucok BONpoOCoOB K 3a4ueTy 3 cemecTpa:
1. 3oHHass MOAENb TBEPIBIX TEN. DHEpreTudeckas (30HHAs) quarpamMma COOCTBEHHOTO
MOJIYITPOBOTHUKA. DJIEKTPOHBI U JABIPKH.
2. IlpumecHsble noaynpoBOAHUKU. JloHOpPBI M akuentopsl. IIpoBoauMocTu n-u p-TUna.
30HHBIE AUArPaMMBbI, YPOBHHU JOHOPOB U akLEeNTopoB. KoMneHcupoBaHHbBIE MTOITYITPOBOIHUKH.

3. HepaBHoBecHble HOcHWTeNnu 3apsaa. PekomOunHamumss Hocutened. Bpems xu3HH
HEPAaBHOBECHBIX HOcWUTeNeH. MexXxaHu3Mbl pPeKOMOWHAIIMKM, MEX30HHAs U CTyIleHYaTas
pekoMOWHanMsl  4epe3  IEeHTpPhl  pekoMOuHanuu  (JoBymKku). [loBepxHOCTHas
pexoMOuHanus. IPPEKTUBHOE BpEMSs KU3HU.
4. ®uznyeckue MpoIecchl MpU UIeaTU3UPOBAHHOM KOHTAKTE MOJYIPOBOJHUKOB N- U P-
TAMA C OJMHAKOBOM IIMPUHOM 3ampenieHHON 30HBI. DJIEKTPOHHO-IBIPOYHBIM MEepexoj B
cocTOsSiTHUU paBHOBecus. KoHTakTHasi pa3HOCTh IMOTEHIMAJIOB, €€ 3aBUCUMOCTh OT IIHPUHBI
3aIpereHHOMN 30Hbl, KOHLIEHTPAIlUK IpuMeceit u Temrneparypsl. [llupuna obeqHenHoi obiacTu.
5. HepaBHOBecHOe cocTostHue p-n-niepexona. [Ipsmoe n obpatHoe BrItoueHune. Boabt —
amriepHasi  xapakrtepuctuka (BAX) wumeanu3upoBaHHOrO IepexojJa U €€ YpaBHEHHE.
3aBucuMocTh BAX 0T KOHIIEHTpALIMK TPUMECEU U TEMITEPATYPHI.
6. ITapaMeTpsl p-n-nepexoa v ero EKTpUIecKasi MOAEIb. 3aBUCUMOCTh apaMeTPOB OT
BEJTMYMHBI U 3HAKA HAIPSOKEHUs (CMEIICHUS).
7. Yd4er »BIeKTPUYECKOro (JaBHHHOTO, TYHHEJIHHOTO) M TEIJIOBOTO NpoOOeB Npu
00paTHOM BKIIFOUECHHH TEPEX0/ia U KOPPEKIUSI MaTeMaTrudeckoro onucanus BAX.
8. ®u3nuecKue npoLecchl NPU KOHTAKTE METAJUI-MIOIYTPOBOIHUK.
9. Pa3HOBUIHOCTH MOJTYIPOBOJHUKOBBIX JTUOIOB
10. PaboTa nroma Ha TOCTOSTHHOM U TIEPEMEHHOM TOKE C HarPy3KOM.
11. BosibT — aMnepHbIe XapaKTEPUCTHKH.
12. 3aBucumMocTts napameTpoB TpaHzucropa Ob oT pexxuma u TemnepaTypsl.
13. Cxema ¢ 00IIUM AYMUTTEPOM.
14. YacroTHbie cBOlcTBa cxeMbl O0.
15. Yaunonsipasie  TpaHsuctopsl. MJII -  TpaH3uCTOp €  BCTPOCHHBIM U
WHIyIUpOoBaHHBIM KaHanoM. Ctatuueckue BAX. [TapameTpsl TpaH3UCTOPOB.
16. H-mapameTpsl TpaH3UCTOPOB.
17. OnTO3MeKTPOHHBIE TPUOOPEI.
[Tormomenune cBera. Buyrpennmit doroaddexr. DotornekrpoaBmxymue cuibl. IJC
Hemb6epa. O6bpémuas 3/IC. Bentmibnas ¢poto-3/1C. PoT037eMEHTHI Ha TeTepoIepexoax.
18. Bpemenune B aHAJIOTOBYI0 MHUKPOCXEMOTEXHHKY. TEXHOJIOTMYECKHE OCHOBBI
MHTErPAJIbHBIX CXEM
19. DnekTpoBaKyyMHBIE IPHOOPHI.
OCHOBBI MHCCHOHHOM 3JEKTPOHUKU. TEpMO3IEKTPOHHAS 3MHUCCHUS. DIEKTPOCTaTHYECKas
smuccusi. ®oro3nekTpoHHas smuccus. dOu3nueckue Mporecchl B ra3zopaspsAaHbIX Hpubopax.



[IpyHIMIT  3JEKTPOCTATUYECKOTO  YOPABJIEHHUS IJIOTHOCTBIO  3JEKTPOHHOIO IOTOKA B
AIIEKTPOHHBIX JaMIlaX. JIEKTPOHHO-Ty4eBast TpyOKa.

Cnucok BONPOCOB K 3K3aMeHy 4 cemecTpa:

1. Yaunonspusie Tpanzuctopbl. MJIII - TpaH3UCTOpP C BCTPOCHHBIM U MHIYLUPOBAHHBIM

kaHajoM. Cratuueckue BAX. [lapameTpsl TpaH3UCTOPOB.

2. TpaH3UCTOPBI C YIPABIAIOUIUM P-N-MIEPEXOIOM.

3.YcunurenpHble Kackazabl Ha MosieBbIX TpaH3uctopax (OU, OC).

4.CtaTnyecKkui pexxuM YCUIIUTEIIBHOTO KacKaa.

5. TemneparypHasi CTaOUITBLHOCTH paboyueii ToUukH (IPUYUHBI HECTAOUITBLHOCTH, METOBI
00pbOBI C HECTAOUITLHOCTBIO).

6. Pacuer ycunurenbHOro kackajaa no cxeme OO Ha MOCTOSSHHOM TOKE.

7. Kackan OD. O6nacTh cpemHUX 4acToT. BXOAHOE 1 BBIXOIHOE COMPOTUBIICHUSI.
KoaddunmenTs! nepepayn o ToKy, HanpsHKEHUIO, MOIITHOCTH.

8. Kackag OD. Yyer BHyTpeHHEH 00paTHOM CBS3H IO TOKY.

9. Kackax O3. Yuer nuddepeHraabHoro ConpoTUBISHHS KOJUIEKTOPHOTO ITepexoia 1
ko3 durmenta oOpaTHOM CBS3H MO HATIPSIKEHUIO.

11. Kackan O3. O6nactb 0OJBIINX BPEMEH U HU3IIUX YaCTOT.

12. Kackag OD. O6macTh MaJIBIX BPEMEH M BBICIIIUX YaCTOT.

13. DMUTTEPHBIII TOBTOPUTEIND.

14. ®a30uHBEPCHBIN KACKa/I.

INPUMEP TECTA
JucnummHa: DIeKTpoOHnKa
Tewma 3aganus: [lomynpoBOgHUKOBBIE TPHOOPHI
YPOBEHD CI0KHOCTU — 3HAMb U YMEMb
OpueHTUPOBOYHOE BpeMsl BbINTOJTHEHUS 3a0aHus — 10 -15 munym
KonmaecTo 3aanuii B ganaoM daiine — 29. (B npumepe oano 19 3adanuii)

1. B mosnynpoBoAHUKOBOM TEXHOJIOTUU aKLETITOPHBIE U JOHOPHBIE MPUMECH HCIIONIb3YIOTCS IS
MOJIyYEHUS ...

1. TTosynipoBOJHUKOB P- ¥ N-TUIOB

2. IIpoBOAHMKOB

3. AnuaneKTpuKoB

4. Her npaBUJIBHOTO OTBETA

2. B nosynpoBOJHUKOBOW TEXHOJIOTHH IOHOPHBIE TPUMECH MCIIOJIb3YIOTCS JJISl TOTYYEHUS
MOJTyIPOBOTHUKA

1. n-Tuma

. p-TUma

. 4 p-THIa U N-TUMa

. Het mpaBusibHOTO OTBETA

AW N

. Kak 0603Ha"aeTcst moaynpoBOAHUK C JBIPOYHON TPOBOIUMOCTHIO?
. p-THna

. N-TUIA

. I-THMa

W N = W



4. Het npaBWJIbHOTO OTBETA

. Kak 0603Ha4aeTcst moaynpoBOIHUK C AIEKTPOHHON MTPOBOIUMOCTHIO?
. N-TUIIa

. p-TUma

. I-THIa

. Het mpaBusibHOTO OTBETA

A WD~ BN

. [IpoBOAMMOCTE IPUMECHOTO MOJIYIPOBOJHUKA P-THIIA ...

. borbIie mpoBOIMMOCTH UCXOHOTO OECIIPUMECHOTO TOIYIPOBOJHUKA

. MeHbI11€ MPOBOAMMOCTH UCXOAHOTO OECIIPUMECHOTO MOJTYIPOBOIHUKA

. He otnmmuaercs ot MMpOBOAUMOCTU UCXOAHOTO 6€CHpI/IMeCHOFO MOJIYIIpOBOAHHKA
. Het mpaBusibHOTO OTBETA

W=

. OCHOBHOE CBOWCTBO p-n Mepexoaa 310 ...

. OnHOCTOPOHHSS MPOBOIUMOCTD

. [IpoBoaMMOCTh TIpH MIPSIMOM U TIPU 0OPATHOM HANPSDKEHUSAX OJMHAKOBA
. HpOBO,Z[I/IMOCTI: P-n nepexoaa aHaJIoruiHa rnmpoBOAUMOCTH IMPOBOJHUKOB
. [IpoBoauMOCTh p-n nepexoaa aHaIOrMuyHa IPOBOAUMOCTH TUIIEKTPUKOB

AW~

. [IpoBOAMMOCTE IPUMECHOTO MOJIYIPOBOJHUKA N-TUIA ...

. borbIie mpoBOIMMOCTH UCXOHOTO OECIIPUMECHOTO TOIYIPOBOJHUKA

. MeHbI11€ MPOBOAMMOCTH UCXOAHOTO OECIIPUMECHOTO MOJIYIPOBOIHUKA

. He otnmmuaercs ot MMpOBOAUMOCTHU UCXOAHOTO 6€CHpI/IMeCHOFO MOJIYIIpOBOAHHKA
. Her npaBunbHOro oTBeTa

AW~

8. Ykaxure ycinoBHOe rpaduyeckoe n300pa’keHue BBITPSIMUTEIBHOTO AUOAA.

=4
, B
3 =t

9. Kakoe u3 npeacraBiaeHHBIX TpaguUecKux n300paXKeHNU COOTBETCTBYET CTAOUITUTPOHY?

1. =t
=t

3 =i

4.

10. ITpu kakoii MOSAPHOCTH HANIPSHKEHUS Yepe3 U0 IPOTEKAET OOIBIION TOK?
1. ITpu npsimoii.

2. IIpu obpatHoii.

3. Ipu 1r0060¥.

4. Het npaBWJIBHOTO OTBETA.

11. TTo xako¥ K3 yKa3aHHBIX (POPMYII CIEAYET ONMPEAEIATh CTATUYECKOE COMIPOTHUBIICHUE TUOIA
(compoTHBIIEHNUE TIOCTOSIHHOMY TOKY)?



1. R, =U, /1,
2. R, =1,/U,
3. R, =1,-U,

4. Het npaBWJIbHOTO OTBETA

12. TTo xako¥ 13 yKa3aHHBIX (POPMYII CIeAyeT OnpenemsaTh nuHaMuueckoe (auddepeHnaibHoe)
CONPOTHUBIICHUE 10aa?

1. R, =AU /Al
2. R, =AI/AU
3.R,=AI-AU

4. Het npaBWJILHOTO OTBETA

13. KakoBa TeopeTnuecKkas 3aBUCUMOCTb TOKa ITOJIyIIPOBOAHUKOBOIO JUOJA OT HaNPsKEHUs?
U

1. I=1|e* -1
2. I=GU.
3.1=2U.

4. I1=GU*

14. KakoB auamna3oH npsMOro HaNpsKEHUS 1J11 MAJIOMOIIHOTO BBITPSAMUTENBHOTO auoaa’?
1.01+0,2 no +0,8 B

2.0 -110-10B

3.0t1 +10 no +100 B

4. Bce 0TBETHI IPaBUIIbHbBIE

15. B xakoM auana3oHe TemrepaTyp MOTYT ObITh UCIIOJIb30BaHbl KPEMHHUEBBIE BHITPSIMUTEIbHBIC
Iob1?

1. do +125 rpagycoB

2. 1o +25 rpagycoB

3. o +1000 rpagycoB

4. Her npaBUIBHOTO OTBETA

16. Yepes noynpoBOAHUKOBBIN MO MPOTEKAET OOIBIION TOK MPU MOJAYe ...
1. TIpsimoro HanpsHKeHUs

2. OBpaTHOrO HANPSHKECHUS

3. Kak mpsimoro, Tak 1 00paTHOTO HaIPSKEHUS

4. Her npaBUJIBHOTO OTBETA

17. Ha pucyHke npuBeJIeHbI BOJIbT-aMIIEPHBIE XapaKTEPUCTUKHU dJIEKTPOHHBIX prubopoB. Kakue
U3 3TUX XapaKTepUCTHK Hanboiee OJIU3KHU K XapaKTEePUCTUKE BBIIPIMUTEIHLHOTO 1uoa?
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18. K kakoMy 37€KTPOHHOMY KOMITOHEHTY OTHOCHUTCS YCIIOBHOE Tpaduueckoe nzodpaxxeHue?
1. CrabuutpoH
2. BoIIpSIMUTENBHBIN U0
3. bunonsipHbIi TPaH3UCTOP
4. IloneBoit TpaH3UCTOP

19. K kakoMy 3JI€KTPOHHOMY KOMIIOHEHTY OTHOCHUTCSI YCIIOBHOE rpaduyeckoe nzo0paxenue?

K

3

1. GUTIONSIPHBIN TPAH3UCTOP P-N-P
2. OUIIOJIIPHBII TPaH3UCTOP N-p-n
3. MOJIEBOM TPAH3UCTOP C P-N MEPEXOJOM U N-KaHAIOM
4.1m071€BOM TPAH3UCTOP € P-N MEPEXOJOM U P-KaHAIOM

IIpaBuja BeicTaBJIeHNUs OLIEHKHU HA JK3aMeHe
DK3aMeHAaIlMOHHAs! OLIEHKA MOKET BBICTaBJISITHCS aBTOMATUUYECKH 10 PE3YJIbTaTaM BBIMOJHEHUS
MPAKTUYECKUX JOMAITHUX 3aJaHU, BHITOJHEHUS U clauM JabOpaTOpHbBIX paboT, OTBETOB Ha



BOIIPOCHI, BBIMOJIHEHHSI pabOT MO pacyeTy YCUIUTENbHBIX KaCKaJI0B U M0 UTOTaM TECTUPOBAHUS
(peitTunroBeIii 10aX01). He00X0AUMBIM yC10BHEM MOJIYyYeHHUsI MOJT0KUTETbHOMH OLeHKH
("aBTOMAT'" MJIM c1aya IK3aMeHAa BO BpeMs CeCCHH) SIBJIsieTCsl BbINOJIHEHHe He MeHee 50 %
Ka’KI0ro Bujaa pador

3.1. Kputepuu onleHMBAHUSA OTBETOB Ha BONPOCHI OMJIeTa

. Breicokmuii
. IIpoaBuHyTHIN
N IloporoBslii ypoBeHb YPOBEeHb
Kpurepuii YPOBEHb
(Ha «yIOBJIETBOPHUTEILHO») (na
(Ha «XOPOILO0Y»)
«OTJMYHOY)
CoorBercTtBue | XOTs ObI YaCTUYHOE (He [TorOE [TorOE
0TBeTa omHocsAweecs K 60npocy He
BONPOCY NOONeHCUM NPOBepKe)
Hanuuue HmeroTcst oTnenbHbIE IPUMEPHI MHuoro npumepoB | Ectb
NnpuMepoB MPAKTUYECKH KO
BCEM
YTBEPKACHUSIM

Copep:xanue [TonsTHiITHBIE BOPOCH! U310XKEeHBI ¢ | OTBET MOYTH MCYEPIBIBAIOIIN
0TBETA KJaccu(puKanusiMu, mpoOJIEMHBIE C MIOJIHBIN, 0€3 1 TIOJIHBIN OTBET

MIOCTAaHOBKOH NMPOOJIEMBI U omnooK, He

U3JI0’KEHUEM PA3INYHBIX TOUEK XBaTaer

3penus. IMeroTcst ommoKu wim OTJICTHHBIX

pOOEIIHI. 3JIEMEHTOB U

TOHKOCTEMN

3.2. lllkana oneHnBaHusl c()OPMHUPOBAHHOCTH KOMIIETCHINI U ee ONUCAHHE

OnenuBanue YpoBHS CHOPMHPOBAHHOCTH KOMIETEHIMH B TMpoOLIECCE OCBOEHUS
JUCLUIIMHBI  OCYILECTBIIAETCS 1O CIEAYIOEH TPEeXypOBHEBOM IIKaJe:

IloporoBblii  ypoBeHb - IPEIONaraeT OTPAKEHUE TEX OKUIAEMBIX PpE3yJIbTAaTOB,

KOTOpPBIE ONPEACISAIOT MHUHUMAJIbHBIA HAa0Op 3HAHWW W (WJIM) yMEHWW M (WJIM) HaBBIKOB,
MOJIYYCHHBIX CTYACHTOM B PE3YJILTATC OCBOCHUSA JUCHUIIINHBI. HOpOFOBBIﬁ YPOBCHBb ABJIACTCA
00s3aTeNbHBIM ypOBHEM [UIsl CTyJE€HTAa K MOMEHTY 3aBEpIICHHUS UM OCBOCHMS JaHHOU
JUCHUITIIUHBI.

IIpoaBUHYTHII YpOBeHB - [IPEAINONAraeT CIOCOOHOCTh CTYAEHTa UCIOIb30BaTh 3HAHMUS,
YMCHUA, HABBIKH U (I/IJ'II/I) OIIBIT ACATCIIBHOCTH, IMOJTYYCHHBIC IMPU OCBOCHWUN AUCHUIUIMHBI, JJIA
pemenuss npodeccHoHanbHBIX 3amad. [IpoABUHYTHIA YpOBEHb  MPEBOCXOIUT TOPOTOBBII
YPOBCHBb IO HECKOJIBKHUM CYIICCTBCHHLIM ITPHU3HAKAM.

Bbicokuii ypoBeHb - IIpenoiaraeT CiocoOHOCTh CTYIEHTa UCIIOIb30BaTh MOTEHIINAT
MHTETPUPOBAHHBIX 3HAHUI, YMEHUI1, HABBIKOB U (WJIM) OMBITA AE€ATEIbHOCTH, IOJIYUYEHHBIX IPU
OCBOEHUU JAUCLUHUILINHBL, 1711 TBOPUYECKOTO pelIeHUs MpodeccnoHabHbIX 3aJ1a4 U
CaMOCTOATCIIBHOI'O IMOUCKA HOBLIX MMOAXO/0B B UX PCUHICHUHA ITYyTCM KOM6I/IHI/IpOBaHI/ISI )41
HCIIOJIb30BAaHUS U3BECTHBIX CIIOCOOOB pelleHUs! IPUMEHUTEIHHO K KOHKPETHBIM YCIOBHSIM.
Bricokuil ypoBEHb IPEBOCXOAUT IIOPOTOBLIN YPOBEHB 110 BCEM CYILIECTBEHHBIM IPU3HAKAM



IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
« DJIEKTPOHMKA »

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

1. B mepByro oyepenb COBETYEM O3HAKOMHTBLCA C MPOrPaMMON AUCUUIUIMHBI, MOHATH €€
poibp B mporecce o0pa3oBaHuUs, 0OCO3HATh, YTO BbI JOIKHBI 3HATh, YMETh MU O 4YEM
MMETh MPEJCTABICHUE IO UTOraM u3ydeHus qucuuiuinHel. K aToMy Bompocy cienyer
BO3BpAIAThCS 110 MEPE U3YUEHHUS ITPEIMETA.

2. Bawm BbIAaIOTCS METOIWYECKHUE MAaTepUaIIbl, KOTOPHIE TTOJIHOCTHIO oOecrieunBaroT Barry
caMmocTosTeNbHYI0 paboTty. IlocTapaiiTech Takxke MOIb30BATHCS APYTUMH YUSOHUKAMH,
MOCOOMSMH, YKa3aHHBIMU B IIpOrpaMMe TUCHUIUIMHBI, IHTepHeT.

3. JucuunimHa oueHb Tpyno€MKas U MHOroruiaHoBas. 11o 3Toll npuunHe HE OCcTaBIANTE
M3YUYEHUE HA «IIOTOM», PETYJIIPHO YATAUTE TEOPHIO, HE OTCTABANTE OT IPENOIaBATEIIS.

4. B nmocobun «OCHOBBI CXEMOTEXHHMKH» JaHBI 33a4H Ul CAMOCTOSITEIbHOTO PEIICHUSI.
K xoHiy cemecTpoB Bce 3aJayd JAOKHBI OBITh pEIIEHbl M IPEACTABICHBI
npenonaasarenno. B nmomomp Bam Tak ke npuBeneHbl MpUMEPHI pelienus 3anad. [Ipu
caye J1abopaTOPHOro MpakTHKyMa oOpaliaiiTe BHUMaHUE Ha KOHTPOJbHBIE BOIPOCHL.
Bbl 00s13aTenbHO TOJDKHBI TOTOBUTH HA HUX OTBETHL. [JlaBHOE TO, 4TO BBI HOKHBI
MOHUMAaTh (PU3UKY MPOLECCOB, MPOUCXOIAUINX B DJIEKTPOHHBIX YCTPONCTBaX, yMETb
CTPOUTH TMPUHLUIHAIBHBIE M 3KBUBAJICHTHBIE CXEMbl M BBIBOJIUTH HA HMX OCHOBE
(dhopmybl OCHOBHBIX MmapaMmeTpoB. OdopmileHre 1abopaTOpHBIX padOT CTaHAApPTHOE,
KaK Ha (U3MPAKTUKyMe, OTYET OJMH Ha JBa uenoBeka. Crnada paboT MPOBOIUTCS B
WHJMBHUIyaIbHOM U KOJIJIEKTUBHOM IOPSIKE.

5. OOpamaiiTe BHUMaHHE Ha TPaBUILHOE OOO3HAYCHHWE OJJIEMEHTHOW Oa3bl. Yare
obpamaiitech k [OCTam u cipaBoYHUKAM.

6. He crecHsiiTech 3aaBaTh BOIIPOCHI HA 3aHATHUAX M KOHCyJbTauusx. [lomnure, 4ro B

poriecce y4ueObl «JIyparkux» BOMPOCOB HE ObIBACT.

B xonue 3 cemecTpa M3ydeHUs: TUCLUIUIMHBI CTYJEHTBI CHAIOT 3a4eT, a B 4 - DK3aMEH.
DK3aMeH TMPUHUMAETCS B MHChbMEHHOW Qopme mo OwmieramM wuiad 10 BapuaHTtam. Ha
CaMOCTOSITENIbHYI0 NOJAIOTOBKY K JK3aMEHY BBIIENSE€TCS 3  [HA, BO BpPEMs IOATOTOBKH K
9K3aMEHY IIPELYCMOTPEHA TIPYIIIOBas KOHCYJIbTalU.

OcBouTb BOIPOCHI, U3JaraéMbleé B IPOLECCE M3YyUEHUS AUCLUIUIMHBI «DJIEKTPOHHUKA»
CaMOCTOSTENIBHO CTYJIEHTY KpalHE CIO0XHO. OTO CBS3aHO CO CJIOKHOCTBIO H3y4aeMOro
Mmarepuaia u OonpmMM o0beMOM Kypca. [loaTomy mocemieHne BceX ayIUTOPHBIX 3aHATHA
SBIIIETCS. COBEPILIEHHO HEOOXOMMMBIM. be3 YNOpHBIX U peryispHbIX 3aHSATUNH B TEUYEHUE
ceMecTpa cAaTh »JK3aMEH [0 HUTOraM U3Yy4YEeHHs JUCUUIUIMHBI CTYACHTY NPAaKTHYECKU
HEBO3MOKHO.



