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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-2 CriocoOeH BBISBIISATh €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIEM, BO3HUKAIOIINX B XOJI€
po(hecCHOHANLHOM e TEIbHOCTH, U IPUMEHSITh COOTBETCTBYIOIINN (PU3HKO-MaTEMaTHICCKHIMA
anmapar JJis ux popmanuzanuu, aHalnu3a U IPUHATUS PELIeHUs
NJI-2 Ocymiectsisier cO0p U aHaIM3 HAYYHO-TEXHUYECKOH MH(OpMAIINN, COCTABIISET
AHAIUTUYECKUE 0030pbI U HAYYHO-TEXHUYECKHE OTUETHI [0 Pe3yJIbTaTaM BBIMOJIHEHHON
paboThI

2. OIIK-4 Crioco0OeH MpOBOIUTh SKCIICPUMEHTAIIbHBIE UCCIICIOBAHUSI M BJIaJIETh OCHOBHBIMH
npreMaMu 00pabOTKU U MPEACTABIICHUS IKCIICPUMEHTAIBHBIX TAHHBIX
N/I-1 3HaeT OCHOBHBIE METO/IbI M CPEACTBA MPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIICI0BaHUN
NJ1-2 BeiOupaet criocoObl U CpeicTBa U3MEPEHUN U POBOJIUT KCIEPUMEHTAIbHbBIE
HCCIIEN0BaHUS

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzaiuu: Jomyck K 1adbopaTopHOil padboTe
1. JIP Nel.1. Cratuueckue XxapakTepUCTHKH 11/11 1uo10B (Jlaboparopnas padota)
2. JIP Nel.2. Cratuueckue XxapaKTepUCTUKHN OUTTOISPHBIX TpaH3ucTopoB (JlaboparopHas
paborta)

®Dopma peanuszanuu: ITuceMenHas pabora
1. KP Nel.1. ®usndeckoe OCHOBBI 2J1€KTpOINpoBoiHOCTH 1/11. (KoHTponbHas paboTta)

®opma peanuzaruu: CmemanHas Gopma
1. JIP Nel.3 + KP Nel.2. 3auer no pazaeny bT (Otuer)
2. JIP Nel.4 + KP Nel.3. 3auer no pazgeny IIT (Otuer)

BPC aucuunjavHbl

4 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONMPUSTHI TEKYIIETr0 KOHTPOJS yCNEeBAeMOCTH TIO
AUCHUILINHE:

KM-1 JIP Nel.1. Cratuueckue xapakTepucTuku 1/m nuoaos (JlabopaTopuast pabota)

KM-2 KP Nel.l. ®usnueckoe oCHOBBI dnieKTpornpoBogHocTy 11/1. (KonTponpHas pabota)

KM-3 JIP Nel.2. Crarnueckue XapaKTepHCTUKH OUTIONSAPHBIX TpaH3ucTopos (JlabopaTopHas paboTa)
KM-4 JIP Nel.3 + KP Nel.2. 3auet no pazaeny BT (Otuer)

KM-5 JIP Nel.4 + KP Nel.3. 3auet no pazneny IIT (Otuer)

Buja npomexyTouHOM aTTecTanMU — DK3aMEH.



Beca KOHTpOIbHBIX MeponIpusATHil, %o
Pas e AHCLHLTHHBI HNunexc KM- | KM- | KM- | KM- | KM-

KM: 1 2 3 4 5)
Cpox KM: 4 8 12 14 16

®u3nyecKue OCHOBBI IOJIYIIPOBOJHUKOBOU 3JIEKTPOHUKHU

®Pu3nyecKue OCHOBBI IOJIYIIPOBOJHUKOBOU 3JIEKTPOHUKHU +

®dusnueckue 0OCHOBbI pabOThI ONTOIEKTPOHHBIX

AJIEMEHTOB

OnTo37€KTPOHHBIE MTOJIYIIPOBOIHUKOBBIE 3JIEMEHTHI U +

CTPYKTYpBbI

KonTakTHbI€ sIBIEHUS. DNEKTPOHHO-BIPOYHBIN MTEPEXOI,

Oapbep LlloTTkH, rereponepexo bl

KoHTakTHBIE sABJIEHUS. DIEKTPOHHO-ABIPOYHBIN NIEPEXOL, + +

Oapbep IlloTTKH, rereponepexo bl

ITonynmpoBOTHUKOBBIE TUOABI HA OCHOBE 3JIEKTPOHHO-

JBIPOYHOIO Mepexoa.

ITonynmpoBOTHUKOBBIE TUOABI HA OCHOBE 3JIEKTPOHHO- + +

JBIPOYHOIO Mepexoa.

bunonspHeie TpaH3UCTOPBI

bunosnsipHbie TpaH3UCTOPBI + +

IToneBpie TPaH3UCTOPBI

IToneBpie TpaH3UCTOPHI +

Bec KM: 8 12 20 30 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3arIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIIK-2

N-2omk-2  OcyluecTsiser
cOop W aHanM3 HayyHO-
TEXHUYECKOH HH(pOpMaIyH,
COCTABJIICT AHAIUTHYCCKUE
0030pbl U Hay4yHO-
TEXHUYECKHE OTYEThl  II0
pe3yJibTaTaM BBINIOJHEHHOMN
paboThI

3HaTh:

(u3nYecKoe OCHOBBI
AJIEKTPOIIPOBOIHOCTH
OCHOBHBIE TUIIBI
OUIOJISIPHBIX TPAH3UCTOPOB,
UX MOJIEJIH U CTIOCOObI
KOJIMYECTBEHHOTO OTACAHHS
C NPUBJICYCHUEM
COOTBETCTBYIOLIETO (PU3HKO-
MaTeMaTHYeCKOro armnapara
OCHOBHBIC THUIIbI ITIOJIEBBIX
TPaH3UCTOPOB, UX MOJEIH U
CHOCOOBI KOJINYECTBEHHOTO
OIHCaHMs C PUBJICYCHUEM
COOTBETCTBYIOLIETO (PU3HUKO-
MaTeMaTHYeCKOro anmnapara
OCHOBHBIC THUIIBI
MOJTYTIPOBOTHUKOBBIX
JUOJIOB, UX MOJCIH U
CMOCOOBI KOJIMYECTBEHHOTO
OIMMCaHusA C IIPUBJICYCHHUEM
COOTBETCTBYIOLIETO (PU3HKO-
MaTeMaTHYeCKOTO armapara

KM-1 JIP Nel.1. Cratudeckue xapakTepucTuku 1/m quoaos (JlabopaTopHas
pabora)

KM-2 KP Nel.l. ®usndeckoe OCHOBBI AJIEKTPOITPOBOIHOCTH TI/TI.
(KonTponbsHas pabora)

KM-8 JIP Nel.3 + KP Nel.2. 3auer no pazaeny BT (Otuer)

KM-9 JIP Nel.4 + KP Nel.3. 3ager no pazneny IIT (Otuer)

OIIK-4

WJI-lonk-4 3HaeT OCHOBHbBIC
METOJIBI Hu CpeACTBa

3HAaTh:
METOIBI MATEMATHYECKOTO

KM-1 JIP Nel.1. Cratuyeckue XxapakTepuCTUKH /11 1noj1oB (JlabopaTropHas
pabora)




IIPOBEACHUA
AKCIEPUMEHTAIbHbBIX
HUCCIIENOBaHUI

MOJIETUPOBAHUS OCHOBHBIX
XapaKTePUCTUK OUIOISPHBIX
TPAH3UCTOPOB U ONMCAHUS
MIPUHLUIIOB UX PabOTHI €
HCII0JIb30BAaHNUEM THIIOBBIX
MoJiesiel ¥ CTaHIapTHBIX
MIPUKJIaJHBIX IPOrpaMM
METObl MATEMaTHYECKOTO
MOJIETUPOBAHUS OCHOBHBIX
XapaKTepUCTUK
IIOJIYTIPOBOITHUKOBBIX
JMOJI0B ¥ OIIUCAHUS
MIPUHLIMIIOB UX PabOThI €
UCIOJIb30BAHNUEM TUIIOBBIX
MOJEJIEH U CTaHIapPTHBIX
MPUKIIAJHBIX TPOTrPaMM
METO/]Ibl MATEMaTH4YECKOIO
MOJIETTUPOBAHUS OCHOBHBIX
XapaKTEPUCTHUK MOJIEBBIX
TPAH3UCTOPOB U ONHUCAHUS
MIPUHLIMIIOB UX PabOTHI €
HCIIOJIb30BAHNEM THUIIOBBIX
MOJIENIEN U CTAaHIAPTHBIX
MIPUKJIAJHBIX TPOTrPaMM
Ymers:

IIPOBOJUTH PacyeT BOJIBT-
aMIEPHBIX XapaKTEPUCTHK
IIOJIEBBIX TPAH3UCTOPOB C
MTOMOLIBIO
COOTBETCTBYIOLIETO (PU3HKO-
MaTeMaTHYeCKOro anmnapara
IIPOBOJUTH PacyeT BOJIBT-
aMIEPHBIX XapaKTePUCTHK

KM-3 JIP Nel.2. Cratudeckue XapakTepUCTUKHA OUTIOISPHBIX TPAH3UCTOPOB
(JTaboparopnas paboTa)

KM-8 JIP Nel.3 + KP Nel.2. 3auer no pazaeny BT (Otuer)

KM-9 JIP Nel.4 + KP Nel.3. 3auer no pazaeny I1T (Otuer)




IOJIyIIPOBOJHUKOBBIX
JIMOJIOB C TIOMOIIBIO
COOTBETCTBYIOLIETO (PU3HUKO-
MaTeMaTH4ecKoro anmapaTa
IIPOBOJUTH PacyeT BOJIbT-
aMITEPHBIX XapaKTEPUCTHK
OUIIONIIPHBIX TPAH3UCTOPOB
C MTOMOIIBIO
COOTBETCTBYIOLIETO (PU3HKO-
MaTeMaTH4eCcKOro anmapara

OIIK-4

N-20nk-4 Beibupaer
croco0bl U CpeacTBa
U3MEPEHU W NPOBOAUT
JKCIIEPUMEHTAJIbHBIE
UCCIICJOBAHUS

3HaTh:

THUIIOBBIE PEKUMBbI
HCII0JIb30BaHUs MOJIEBBIX
TPaH3UCTOPOB

TUIIOBBIE PEKUMBI
UCIOJIb30BAHUSA
IIOJIYTIPOBOIHUKOBBIX
JMOJI0B

TUIIOBBIE PEKUMBI
HCIIOJI30BAHHUS
OUIOJISIPHBIX TPAH3UCTOPOB
YMers:
9KCIIEPUMEHTAIILHO
OIIPEAEIATH OCHOBHBIE
XapaKTePUCTUKU U
napaMmeTpsl MoJeei
TIOJIEBBIX TPAH3UCTOPOB
9KCIIEPUMEHTAIILHO
OTIpe/eIsATh OCHOBHBIE
XapaKTEpUCTUKU U
rapameTpsl MOAeIeH
IIOJIYTIPOBOTHUKOBBIX
JTMOJIOB

KM-1 JIP Nel.1. Cratudeckue xapakTepucTuKu 11/m auoaoB (JlabopaTopHas
pabora)

KM-8 JIP Nel.3 + KP Nel.2. 3auer no pazaeny BT (Otuer)

KM-9 JIP Nel.4 + KP Nel.3. 3ager no pazaeny IIT (Otuer)




9KCIIEPUMEHTAIBLHO
ONpelEsATh OCHOBHBIE
XapaKTEpUCTUKU U
rapameTpsl MOJeIIen
OUIIOJIIPHBIX TPAH3UCTOPOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JIP Nel.1. CraTu4yecKue XapaKTePUCTHKH I/ THO/I0B

®opmbl peasu3anun: J[omyck k maboparopHoii padbore

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTHsa: [IpoBepka MOATOTOBKHU K JIA0OPATOPHOIA
paboTe, OIpocC MO KOHTPOJIBHBIM BOIIPOCAM.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
I/I3MepeHHe CTaTUYCCKUX XapPAKTCPUCTHUK ITOJIYIIPOBOJHUKOBEIX JUOJ0B

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyJIbTAThL 06y‘IeHI/IH 10 BOHpOCBI/SaI[aHI/IH IJI1 IIPOBEPKU
JUCIHHMITIINHE

3HAaTb: OCHOBHBIE THIIBI IOJIYIIPOBOJIHUKOBBIX 1.ITepeuncnure OCHOBHBIE TUIIBI AUO/I0B
JUO0J0B, UX MOJCIHN U CII0COOBI KOJIMYECTBEHHOTO
ONUCaHMUsI C MPUBJIEUYECHHEM COOTBETCTBYIOIIETO
($U3MKO-MaTEMATUYECKOT0 anrmapaTa

3HaTh: METO/bI MATEMATUYECKOT0 MOJEINPOBAHHUS 1.ITossicHuTH, KaKUM 00Pa30M MOTydaeTCs
OCHOBHBIX XapaKTEPUCTUK IOJIYIPOBOJIHUKOBBIX U300paKeHHe CTaTHUYECKON

JMOJIOB M ONHUCAHUS NPUHIMIIOB HX PabOThl C XapaKTepUCTHKU JMO/A HA KpaHE
HCII0JIb30BaHUEM TUIIOBBIX Mojiesen u ocumsutorpaga. Kakyro posib urpaer
CTaHJAapPTHBIX NPUKJIAJHBIX IPOTPAMM (hopMa UMITYJILCOB HaNpPsKEHUsA?

2.Kak Ha3bIBatoTCs JHOMIbI,
UCIIOJIb3YEMbIE KaK MTePEMEHHBIE
KOHJICHCATOPHI B PAJAHOIIEKTPOHHBIX

ycTporcTBax?
3HaTh: TUITOBBIC PEKUMBI HUCITOJIB30BaHUA 1.Kax Biuster YBCINYCHHUC
MOJIYITPOBOJTHUKOBBIX JUOJIOB M3MEPUTEIBHOTO COMPOTUBIIEHUS Ha

dhopmy HaOIIOJAEMOM XapaKTEPUCTUKH?
2.Kak u3MeHuTcs npamas 6emew
CTaTMYECKOM XapaKTEepUCTUKHU, €CIIU
TeMIIepaTypy KpeMHHEBOT0 110/1a
yBennuuTh Ha 50 K?

3.B yeM cX0/CTBO U pa3nuyuue npsamvix
eemeeti CTATUYECKUX XapaKTEPUCTHK
TE€pPMaHUEBOTO M KPEMHUEBOTO THOA0B?

YMeTb: MNpOBOAWTH pacyeT BOJIbT-aMIIEPHBIX 1.CocTaBuTh cXxeMy JUIsl U3BMEPEHNUS
XapaKTEPUCTUK IOJYIIPOBOJIHUKOBBIX JUOIOB C CTaTUYECKUX XAPAKTEPUCTUK JTUOI0B
MIOMOUIBIO COOTBETCTBYIOIIETO ¢buzuKo-

MaTE€MaTUYECKOro anmnapara

YMeTb: 3KCIIEPUMEHTATIBHO ONPEIENISITh OCHOBHBIE 1.Yuer u uckimodeHue npu oopadboTke
XapakTepUCTUKM M [apaMeTpel  MoJeleH U3MEPEHUN BIMSAHUSA U3MEPUTEIBLHOTO
ITOJIyIIPOBOJTHUKOBBIX JTUOJIOB COTNIPOTHUBIIEHUS Ha POpMY IIPSIMON BETBU

CTaTUYECKOMU XAPaKTCPUCTUKU JHUOJa

Onucanune MKAJbI OIICHUBAHUSA:




Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BbICTABIIACTCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-2. KP Nel.1. ®u3uveckoe 0CHOBBI 3JIeKTPONPOBOAHOCTH T/,

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 12

IIpouenypa mnpoBeaeHUs] KOHTPOJbHOr0 Meponpusitusi: Kaxaelii CcTyaeHT mojiydaet
WHJIUBUlyaJIbHOE 3aJaHue U3 3-X BompocoB. B Teuenue 1 4. 30 MHH. CTYJEHT B ayJuUTOpUHU
MMCbMEHHO OTBEYAET HA 3TU BOIIPOCHI.

Kparkoe cogepxanue 3agaHus:
3anano:
Tun maTepuana, TUI IPOBOAUMOCTH TI/T, KOHIIEHTPALUS IPUMECH, KOHLIEHTPAIHsI
coOcTBEeHHBIX HocuTenen 3apsana. Temneparypa TO, uzmenenue remnepatypst DT

3apaua 1.

Onpenenuts TUI IpUMecH. PaccunTaTh KOHIIEHTpAllMM OCHOBHBIX U HEOCHOBHBIX TOJBUKHBIX
HocuTenei 3apsana. Kak oHM u3MeHsITCs pH MoBbIieHnn Temneparypsl Ha DT? Eciu
U3MEHATCS, TO pACCYUTANTE BO CKOJIBKO pas.

3amaua 2.

N3006pa3uTte 1 NOSACHUTE 3aBUCUMOCTh KOHLIEHTPALIMK OCHOBHBIX HOCUTENEH 3apsija B 30HE
IPOBOJUMOCTH (WJIM B BaJICHTHO 30HE) I/ 33/1aHHOTO THIIA C 3aJJaHHON KOHIIEHTpaluen
npumecu ot TemmnepaTypsl B unTepBasie 0 < T <600 K. Kax ona uzmenurcs, eciu
KOHIIEHTpalus IPUMECH CTaHET B 4 pasa BbILIE U TOYEMY?

3agaya 3

PaccuuTaiite yaenpHple MPOBOAMMOCTH YHCTOTO II/I M /11 € 3aaHHOM npuMeckio ipu T=T0
Y 33JJaHHOM KOHIIEHTpAaIsi COOCTBEHHBIX HOCUTENEH 3apsi/ia, €CIIU MOBUKHOCTh AJIEKTPOHOB
un= 3900 cM2/B ¢, noasumxHOCTb AbIpoK Up= 1900 cm2/B c. Kak usmensrcs stu
IIPOBOJIMMOCTH € NOBBIIeHHEM TeMriepaTypbl Ha DT K? Ecnu uzmensarcs, To paccuuraite BO
CKOJIBKO pas.

KonuenTpanus
I'pynna/momep | Tun COOCTBEHHBIX Tun Konuentpanus
. IIPOBOJAUMOCTH TO | DT
B XKypHaJe Matepuana | HOCHTENeH sapana, | MIPUMECH, CM -3
cMm -3
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11/1 Si 1,5*1010 n- 1015 290 | 30
11/2 Ge 2,5*1013 p- 2*1015 300 | 30
11/3 Si 1,5*1010 n- 3*1015 310 | 30
11/4 Ge 2,5%1013 p- 4*1015 290 | 30
11/5 Si 1,5*1010 n- 5*1015 300 | 30
11/6 Ge 2,5%1013 p- 6*1015 310 | 30
11/7 Si 1,5*1010 n- 7*1015 290 | 30
11/8 Ge 2,5*1013 p- 8*1015 300 | 30
11/9 Si 1,5*1010 n- 9*1015 310 | 30

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arnaHupOBaHHbIE pe3ynbTaThl | Borpockl/3aganus s npoBepKu
00y4eHUs IO TUCHUILINHE
3HaTh: OCHOBHBIE THUIIBI 1.Kakue o6nactu BO3HUKAIOT [TPH KOHTAKTE

MMOJIYITPOBOAHUKOBBIX JHUOJ0B, ux
MOJCIN H CIIOCOOBI KOJIMYECTBEHHOTO
OITMCaHuA C IMPUBJICYCHUCM
COOTBETCTBYIOIIICTO (1)I/ISI/IKO-
MaTCMaTUYCCKOro ariapara

IIOJIyIIPOBOJHUKOB P-THUIIA U N-THUIIA

2.IlosicauTe npoueccel, MPOUCXOAAIIUE B P-N
MEepEeXO0A€e MPH MOJa4€ Ha HETO MPSAMOr0 CMEILICHHUS.
[TokaxwuTe, Kak B 00CTHEHHOM CIIO€ NCKAKEHBI
OHEPreTUYECKHUE 30HBI OIYIIPOBOAHHKA IIPA
HYJIEBOM U TOJIOKHUTETILHOM cMerieHuu. Mzobpasure
pacrpeeneHne KOHUEHTPALM HOCUTENEH,
00BEMHOT0 3aps/1a, BHYTPEHHETO MOJI U KOHTaKTHOU
Pa3HOCTH MOTEHLMAIOB B PE3KOM CTYIIEHYATOM P-N
Nepexo/ie IpHU HYJIE€BOM U MOJ0KHUTEIbHOM
CMEUICHUMU.

3HaTh: buznyeckoe OCHOBBI
AIIEKTPONPOBOIHOCTH

1.B 4-x BajieHTHBIN DJIEMEHT BBEIEHA 5-TU BaJIEHTHAS
npumeck. OnpeaenuTe TUII MOJIYITPOBOTHHKA

2.B 4-x BaJIeHTHBIN dJIEMEHT BBEJeHA 3-X BaJIEHTHAS
npuMechk. OnpeaenuTe TUIT TOTYITPOBOTHHAKA
3.IlosicHuTE NpOILECCHI MPOUCXOISAIINE B p-N
nepexo/ie MpH Mojjaye Ha HETO 0OPaTHOTO CMEIIICHHS.
[Tosicaute mporiecc GopMuUpoOBaHus MPooos
nepexoa. Tunsl 1 ocoGeHHOCTH TPOOOEB.
N300pa3ute noaHyto cratuueckyro BAX
MTOJIYITPOBOJTHUKOBOTO TMOJIA C YIETOM MPOOOS.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 90
Onucanue xapaxmepucmuku 8bINOJHeHUs 3HAHUA: 3aJaHIE BBIITOTHEHO TOITHOCTHIO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus shanus: V3 3-x 3a7aHuii BHITOTHEHO 2.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: V3 3-x 3amanuii ¢ He3HAYUTEITLHBIMH OITUOKaMU

BBITIOJIHCHBI BCC

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6blnoHeHus sHanus: He BBIIIOJIHEHO HU OJHO 3aJaHHE NI BCE
3aJIJaHUs BBIOJIHEHBI C IPYOBIMU OLIMOKaAMU
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KM-3. JIP Nel.2. CtaTn4yeckune XapaKTePUCTUKH OUIMOJSAPHBIX TPAH3UCTOPOB

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOI0 MeponpusiTus: [IpoBepka MoAroTOBKH K J1aOOpaTOpHOH

paboTe, Orpoc 0 KOHTPOJILHBIM BOIIPOCAM.

KpaTkoe conep:kanue 3a1aHusi:

N3mepeHne cTaTHYeCKUX XapaKTePUCTUK OUITOJIIPHBIX TApaMETPOB

KoHTposibHbIe BONPOCHI/3aJaHUA:

3anaHUPOBaHHBIE PE3YJIbTAThl 00YUYEHMUSI
110 JUCUUIUIMHE

Bomnpocel/3aganust it IpOBEPKU

3HaTh: METO/bI MaTeMaTUYECKOTO
MOJEIUPOBAHUSL OCHOBHBIX
XapaKTEPUCTUK OUTIOJIIPHBIX

TPAaH3UCTOPOB U OMMCAHUS NPUHLUIIOB UX
paboTel € UCHOJb30BAaHUEM THUIIOBBIX
MoJellell M CTaHAAPTHBIX IPHUKIAIHBIX
porpamMm

1.1300pa3uth cemencTBa CTaTUYECKUX
XapaKTePUCTHK TPAH3UCTOPA.

2.IlosicauTs, Kak BiaustoT Ha BAX OunonsipHoro
TPAH3UCTOPA HAMPSKEHUS MTUTAHUS,
TeMIeparypa.

VYMeTh:  MPOBOJAMTH  pacdyeT  BOJBT-
aMIIEpHBIX XaPAKTEPUCTUK OWITOJISPHBIX
TPaH3UCTOPOB C HIOMOUIBIO
COOTBETCTBYIOILIETO duzuKo-
MaTeMaTU4eCcKOro arnmapaTa

1.0Ompenenenre KOIMYECTBEH-HBIX TapaMETPOB
CTaTUYECKUX XaPAKTEPUCTHK OUTIOTSPHBIX
TPaH3UCTOPOB

2.KonuyecTBeHHOE OIpeieIeHUE OIINOKH,
KOTOPYIO BHOCUT U3MEPHUTEIHHOE
conpo-tuiaeHue Ry = 10&nbsp; OM B pacuer
KPYTU3HBI TPOXOJ-HON XapaKTEPUCTUKH.
3.IlosicauTh paboTy XapakTepuorpada.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8blnonHeHus 3nanus: 1IpaBuiIbHbIE OTBETHI HAa BCE KOHTPOJIbHBIE
BOIPOCHI, HAJIMYKE MPABUIIBHOM MOJrOTOBKH. 3aJJaHKE BBIIIOJHEHO MOJIHOCThIO. ECTh onevaTku B
opopMIIEHUN OTYETA

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoixneHus sHanus: He Bce OTBETHI Ha BCE KOHTPOJIbHBIE BOITPOCHI
BEpHBIC, HATMYHE MTPABWIIBHOMN TOJITOTOBKH. 3aJaHIE BBITIOJHEHO MOJHOCTHIO. ECTh ommoOKu B

pacyeTax

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoiHeHus 3Hanus: Herounsle OTBETH HA BCe KOHTPOJIbHBIE
BOIIPOCHI, HAIMYME MTPABUIBHON TIOATOTOBKHU. 3a/laHKE BBITIOIIHEHO MOJHOCTBI0. ECTh rpyObIe
OLIMOKHU B U3MEPEHUSIX U 0(DOPMIICHUH OTYETa

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evtnoanenus 3uanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHKM€ HE BBINMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO
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KM-4. JIP Nel.3 + KP Nel.2. 3aver no pasgeay bT

®opmbl peanuzanun: Cvemannas Gopma
Tun KOHTPOJIBLHOr0 Meponpusitusi: Otuer
Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mnposenennsi KOHTPOJbHOro Meponpusitusi: JIP Nel.3: IlpoBepka MmoAroTOBKH K
nabopaTtopHOit paboTe, Ompoc Mo KOHTPOJIbHBIM Bompocam. KP Nel.2: kaaplii CTYACHT MoJydaet
WHIUBUIYyAIbHOE 3a7aHue U3 4-x BonpocoB. B Tewenue 1 4. 30 MUH. CTYyIEHT B ayJIUTOPUU

MUCBbMCHHO OTBCYACT HA 3TU BOIPOCHL.

KpaTkoe conep:kanue 3a1aHus:

W3mepenHue u pacueT mapaMeTpoB MAITOCUTHATBLHOW SKBHBAJIGHTHOM CXEMBI OUIIOJISIPHOTO
TPaH3UCTOPA UMITYJIbCHBIM MeToaoM.Onpeenenue odaacteil paboThl OUIOISIPHOTO
TPAH3UCTOPA H COOTBETCTBUE YKBUBAJICHTHON HEIMHEHHOW 1 JIMHEHHOM CXeMBbI 3TOH 001acTu

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3yJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganus s mpoBepKu

3HaTb: OCHOBHLIE THIIBI 6I/IHOJI$IpHI)IX
TPAH3UCTOPOB, MX MOJEIN U CHOCOOBI
KOJINYECTBECHHOI'O OIIMCaHuA C
IpUBJICYCHHEM COOTBETCTBYIOLIETO
($u3MKO-MaTEMaTUYECKOT O armapaTa

1.1306pa3ute MmanocurHanpHyo BU
skBHUBaNIeHTHYIO cxemy BT s aktuBHO#M o0nacTu
(cxemy Ixuakonerto). [Tosicaute pusnaeckwmii
CMBICII €€ JIEMEHTOB. J[1151 pexuma, B KOTOpOM
ocTOosIHHBIN TOK KoyuiekTopa IKO = 10 MA, CD =8
n®, CKII = CKA =1 n®, r6 =100 Om, =100, fT
=300 MI ', paccunraiite quddy3nOHHYIO
€MKOCTb, KDYTU3HY 10 BXOY S Ha HU3KOM 4acTOTe
Y TPAHUYHYIO YaCTOTY 1O KOYPPHUIIUEHTY
nepenaun 1o Toky fP. [losicHuTe cMbica aToi
YacTOTBHI.

2.M3006pa3uTte cxemy nepeaaTouHoM 3apsiioBoi
MOJIEJH JUIsl aKTUBHOW 00JacT paboThl
OUITOJIIPHOTO TPAH3HUCTOPA.

3HaTh: METO/IbI MaTeMaTUYECKOro
MOJEIUPOBAHUSL OCHOBHBIX
XapaKTEPUCTUK OUTIOJIIPHBIX

TPAH3UCTOPOB W OIHMCAHHA IPUHIOUIIOB
nux pa60T51 C UCIIOJIB30BaHHUEM THUIIOBBIX
MoAeaen u CTAHAAPTHBIX IMMPUKIIAAHBIX

1.ITosicuute (hu3HUECKUl CMBICI 3JIEMEHTOB
MaJIOCUTHAJIbHOW SKBUBAJIEHTHOM CXEMBI
TpaH3HUCTOpA.

2.Yto0 Takoe rpaHnYHasi 4aCTOTa IO KPYTHU3HE.

porpamMm
3HAaTh: TUIIOBBIE PEKUMBI | .Hanummure ypaBHeHuUs Ui pacueTa BXOIAHBIX,
MCIIOJIb30BaHUs OUMOISPHBIX MIPOXOJHBIX U BBIXOJHBIX XapakTepuctuk bT,
TPaH3UCTOPOB BKJTIIOYeHHOTO 1o cxeme O3. M306pa3ute BXOHBIE
U TIPOXOJHbBIE XapaKTEPUCTUKH JIsI aKTUBHOM
001acTH 1 00J1aCTH HACBHIIICHUS XapaKTEePUCTHUKH.
YMeTb: NpPOBOAWUTH  pacyeT  BOJIBT- 1.Omnpenenenue obaacTeil paboThl GUIONISPHBIX

aMIIepHBIX XapPaKTEPUCTUK OUTOISPHBIX
TPaH3UCTOPOB C MIOMOIIBIO
COOTBETCTBYIOILIETO ¢buzuko-
MaTEeMaTHYECKOro anmapaTa

TPAH3UCTOPOB U COOTBCTCBYTIOMIUX
OKBHBAJICHTHBIX CXEM

YMeTb: 3KCIIEPUMEHTAIBHO OIPEIEIATh
OCHOBHBIE XapaKTEPUCTUKH 51
napamMeTpel  Mojeledl  OWIOJISIPHBIX

1.0Onpenenenue 371€MEHTOB 3KBHUBAJIEHTHON CXEMBbI
BT, monp3ysace ocyuiorpaMMaMy MEPEXOTHBIX
IPOLIECCOB.
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoOBEpPKU

06yquH;1 10 AUCLHUIIIINHE

TPaH3UCTOPOB

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JUISI PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BICTBOPUTEIHHO" BBHICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-5. JIP Nel.4 + KP Nel.3. 3aver mo pasgeay IIT

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoBbHOrO MeponpusTus: OTyer

Bec koutposabHoro meponpusitust B BPC: 30

IIpouenypa mnpoBeaeHusi KOHTPOJAbHOro Meponpusitusi: JIP Nel.4: mpoBepka MOATOTOBKH K
nabopaTopHoil paboTte, onpoc 1Mo KOHTposbHEIM Borpocam. KP Nel.3: kaxaplif cTyJIeHT noigyyaer
WHAMBHUAYaJIbHOE 3a7aHue u3 4-X BompocoB. B Teuenne 1 4. 30 MHH. CTyIEHT B ayIuUTOpUHU
MIMCBbMEHHO OTBEYAET HAa 3TU BOIPOCHI.

Kparkoe cogepxxanue 3agaHus:
M3MepeHune craTHUECKUX XapaKTEPUCTHK MOJIEBBIX TPaH3UCTOPOB. M300pa3uTh yciIoBHOE
rpaduueckoe o6o3naueHue MOII ¢ uHAYIIMPOBaHHBIM n-KaHaioM. 11300pa3uTh NpOXOAHYIO U
BBIXOJIHYIO XapakTepucTuku 3aganHoro I1T. M306pa3ute crpykrypsl 3agansoro 1T npu
pabote B KpyToil u noJsioroit obnactu. Paccuntars kpyTu3Hy npoxoiHoit xapakrepuctuku I1T ,
€CJIM U3BECTHBIE MTapaMeTphl MapaboIMUECKON alpPOKCUMALIUU MPOXOJHON XapaKTePUCTUKU U
pabouas Touka. M300pa3uth sxkBUBaNeHTHYIO cxeMy I1T, paGoTaroriero B rmosoroit o6iactu Ha
YMEPEHHO BBICOKUX YacCTOTaX.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amaHupoBaHHBIE  pe3ynbTaThl  00yueHHs 1o | Bompocbl/3aganus s mpoBepKu
JUCITUIUINHE

3HaTh: OCHOBHBIC THUIIBI HOJIEBBIX TPAaH3UCTOPOB, UX
MOACIN H CIOCOOBI KOJTMYECTBEHHOI'O OIMMCAHHUA C
IMPUBJICYHCHUCM COOTBCTCTBYIOLICTO (I)I/I3I/IKO'
MAaTCMAaTHUYCCKOro ariapara

1.OkBUBaNIEHTHBIE MAJIOCUTHAIBLHEIE
CXEMBI TTOJICBBIX TPAH3UCTOPOB HA
CPEIHUX U YMEPEHHO-BBICOKUX
JacToTax.

3HaTh: METOJbl MAaTEMaTUYECKOTO MOJAEIUPOBAHHUS
OCHOBHBIX XapaKTEPUCTHK IOJEBBIX TPAH3HCTOPOB
U ONUCAaHMWA  NPUHIMUIOB UX  paboThl €
VICITOJIb30BAaHNEM TUITOBBIX MoJeIen 51

1.06nmactu paboThI MOJEBBIX
TPaH3UCTOPOB

2.YcnoBHble rpaduueckre 0003HaUCHUS
MIOJIEBBIX TPAH3MCTOPOB Pa3HOTO THIIA.
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3anmaHUpOBaHHBIE  pe3yNbTaThl  OOyYeHHs IO
JTUCHUTIIINHE

Bonpocei/3aganust 11t IpoBepKU

CTaHAAPTHBIX IIPUKIIAIHBIX IIPOTpaMM

3.06mactu paboThI MOJEBBIX
TPaH3UCTOPOB.

3HaTh: TUIIOBBIE PEKHUMBI UCIOIb30BAHUS MOJIEBBIX
TPaH3UCTOPOB

1.MeToauka pacuera KpyTHU3HbI
MPOXOIHOW XapaKTEPUCTUKU U
BBIXOJTHOTO A hepeHIInaTIbHOTO
COTIPOTHUBIICHUS TIOJICBOTO TPAH3UCTOPA
2.Ilpunnmn paboTel XapakTepuorpada

YMeTb: NpPOBOAWTH  pacyeT  BOJbT-aMIIEPHBIX
XapaKTepUCTUK  TOJEBBIX  TPAH3UCTOPOB  C
MIOMOIIbIO COOTBETCTBYIOLIETO ¢usuKo-
MaTeMaTU4YECKOTo anrmapaTa

1.YMeTb paccuuThIBaTh HapaMeTphl
MOJIEJH MOJIEBOT0 TPAH3UCTOpaA B
3a/laHHOM paboyeii Touke

2.YMeTh pacCUUTHIBATH 110 MOJICIIN
BOJIbT-aMIIEPHBIE XapaKTEPUCTHKHI
Pa3HBIX TUIIOB ITOJIEBBIX TPAH3UCTOPOB
3.Pacuer ManocurHaJbHbIX TAPAMETPOB
TIOJIEBBIX TPAH3UCTOPOB MO CTATHYECKUM
XapaKTepUCTHKAM B pabodeid TOUKe.

YMeTh: 3KCHEPUMEHTAIbHO OIpPEAEsTh OCHOBHBIC
XapaKTePUCTUKU U TapaMeTphl MOJECNICH MOJIEBBIX
TPaH3UCTOPOB

1.ITpoBOIUTH U3MEPEHUE CTATHYCCKUX
XAPAKTCPUCTHK ITOJICBBIX TPAH3UCTOPOB
10 CTPEJIOYHBIM IPUOOPaM U C
MOMOIIIBIO XapakTepuorpada

Onucanne MKAJbI OIlEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIOJIHEHO

15




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 1. KoHueHTpauus cobcTBEHHbIX HOCUTelel ToKa B Ge n; = 2.25 * 101°&nbsp; M~3 NoABUKHOCTb
3N1eKTPOHOB U, = 0,4M?/Bc, NnoaBMXHOCTb AbIpoK 1, = 0,2M%/Bc. Onpeaennte NpoBOAMMOCTM a)
YUCTOro repmaHms, 6) repmaHuA, NErMPOBaAHHOIO 31EMEHTOM 3 rpynMbl, €C/IN KOHLLEHTPaUUA
Nervpytowmx npumecei pasHa 4,5*1011m-3 1 Bce npumecu MOHU3NPOBAHbDI, B) FrepMaHus,
JIerMpoBaHHOrO 3/IEMEHTOM 5 rpynmbl, €C/IM KOHUEHTPaLMA Nernpyowmx npumecein pasHa 4,5%1012
M-3 1 BCe NPUMECU MOHU3UPOBAHDI.

2. 300pa3ute MajioCUrHAJIbHYIO BBICOKOYACTOTHYIO SKBUBAJIEHTHYIO CXEMY OUIIOISPHOIO
TpaH3UCTOpA JIJIs aKTUBHOM obnacTu (cxemy J[kuakonerro). [losicuure puznueckuii CMbICT ee
a51eMeHTOB. /{151 pexxrma, B KOTOpOM MOCTOAHHBIN ToK Kosuiekropa [ kK0 =5 MA, C 3 =8 nd,
Cka =Ckn = 1n®, r 6 = 100 Om, [ =100, f T = 800 MI'1 HaitmuTe 1udPYy3HOHHYIO EMKOCTh
CJl , xpyTU3HY MPOXOIHON XapaKTEPUCTUKHU TPAH3UCTOPA HA HU3KOM YaCTOTE U TPAHUYHYIO
4acTOTY IO KPYTH3HE.

IIpoueaypa nposenenust

[TpoBoauTcs B ycTHOH (opme 110 OuseraM B BUJE MOATOTOBKU M M3JI0KEHUS pa3BEPHYTOrO OTBETA.
Bpems Ha moaroTosky orBeTa — 60 MUHYT.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMopo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muaukarop: N-2onk-2 OcymecTsiser cOOp U aHaINU3 Hay4HO-TEXHUUYECKOH
nH(pOpMaLH, COCTaBIISIET aHATUTUYECKHE 0030pbl M HAYYHO-TEXHUYECKUE OTUETHI 110 pe3ysIbTaTaM
BBITTOJIHEHHOH paboThI

Bomnpocel, 3axanus
1.Yt0 Takoe 3¢ppeKkTHBHAs INIOTHOCTh COCTOSIHUH 3JEKTPOHOB B 30HE npoBoauMocTr? Kak oHa
3aBUCHUT OT TEMIIEpPATyphl U MOYeMY?
2.M300pa3uTe U CpaBHUTE MEXIY COO0H BOIbT(apaaHble XapaKTEPUCTUKH BapUKAaIoB C
IUTABHBIM, PE3KUM M CBEPXPE3KUM P - n epexojamu. [[ist Bapukana ¢ pe3kuM CTyIeHYaThIM
Hepexoa0M U300pa3uTh paclpeieeHus INIOTHOCTH MPOCTPAHCTBEHHOTO 3apsa,
HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJISL ¥ OTEHIIMaa BJI0JIb OCH, IEPIEHIUKYISPHOU
IUIOCKOCTH MEPEX0Aa, IPH JBYX 3HAYEHMSIX 3aKPbIBAIOLIETO HANIPSKEHHUS.
3.Kak 3aBUCHT OT HanpsHKEHUST MEX]Ty 3aTBOPOM U MCTOKOM IOJIEBOTO TPAH3UCTOPA C
YIPaBISAIOLUUM P-N IEPEXO0A0M IPOBOJAUMOCTD KaHaJIa IPU MaJIbIX HAIIPSHKEHUAX MEXKITY
CTOKOM U UCTOKOM. [Ipy KakuX ycIoBHSIX MOJIEBOM TPAH3UCTOP MOKHO MCIIOIb30BaTh KaK
JMHENHOE 3JIEKTPUUECKH PETYINPYEMOE COIIPOTUBIIEHHE?
4.CpaBHHTE MEXAy CO00M KpYTU3HBI TPOXOTHBIX XapaKTEPUCTUK OUIOJISPHOTO U MOJIEBOTO
TPaH3UCTOPOB, NPU MapabOINUYECKOl almpoKCUMAaIIUY, pabOTAIOIUX PU OJJUHAKOBBIX
nocTosiHHBIX Tokax [0 = 10 MA, eciu B OJIEBOM TPAH3UCTOPE ATOT TOK COOTBETCTBYET
HYJIEBOMY HaNPsHKEHUIO 3aTBOP-UCTOK IPHU HANPSHKEHUH OTCEUKH - 4 B, a OunossipHbIi
TpaH3ucTOp UMeeT conportusieHue 6azpl 100 Om u f = 100.
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5. M300pasute u cpaBHUTE MEXKTY COOOM MPOXOHBIC M BBIXOTHBIC XapaKTEPUCTHKH MOJIEBBIX
TPaAH3UCTOPOB C YIPABISIONIMM MTEPEXOJAOM U N KAHAJIOM U C HaBEJACHHBIM N KAHAJIIOM.
CpaBHHTE TaKkKe

MaJIOCUTHAJIbHBIE BBICOKOYACTOTHBIC SKBUBAJICHTHBIE CXEMbI 3TUX TPAH3UCTOPOB.

6.ITosicante pu3mdeckuii MEXaHU3M BIIHSIHHSI KOJUIGKTOPHOTO HATIPSKEHUST B OUITOJISIPHOM
TPaH3UCTOPE HA TOK KoJuiekTOpa. CpaBHUTE MO CTENEHU 3TOTO BIUSHUS CXEMBI C 3aJITaHHBIM
HanpsDKeHHEM 0a3a-dMUTTED U C 3aJaHHBIM TOKOM 0a3bl. Kakue 31eMeHThI B MaJlOCUTHAIBHOM
HU3KOYACTOTHOM SKBUBAJICHTHOM CXE€ME€ TPAH3UCTOPA OTPAKAIOT ATO BIUSIHUE?

7.11osicHATE IPUHLIUII JEUCTBUS CBETOUOAA

8.ITosicHuTe IPUHITUTT ACHCTBUA (poTOoAMO 1A

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.B 4-x BajieHTHBIN 3JIEMEHT BBEJICHA 5-TU BaJIeHTHas npumech. Onpenenure T
IIOJIyTIPOBOJHUKA
OTtBeTsI:
CobctBennslit momynpoBoanuk [lomynpoBoanuk p-tuna [lomynpoBoaHuK n-Tumna
Bepnbslii otet: [lonynpoBogHuk n-tuna
2.B 4-x BajeHTHbIN 3JIEMEHT BBEICHA 3-X BaJleHTHas puMech. OpeneanTe TUIl
IIOJIyTIPOBOJHUKA
OTBeThI:
CobctBennslit nosynpooanuk [lomynpoBoanuk p-tuna [lomynpoBoaHuk n-Tuna
Bepnsiii otet: [losrynpoBogHUK p-THIa
3.KakoBO HanpsKeHUE OTKPhIBAHME KPEMHHUEBOTO MOIYIIPOBOJHUKOBOIO JUOJA
OTtBeThI:
0B0,2B0,6B
Bepnpiii otBet: 0,6 B
4.0mpenenute B Kakoi 00s1acTH paboTaeT KpeMHHUEBbII OUIIOSPHBINA TPAH3UCTOP, €CIU
BBITIOJIHSIETCS ciienytoniee yenoBue U6r=0,7 B Uok=-3 B
OtBeTsI:
AxTuBHas o6macth Obnacts orceuku O0acTh HackieHus: THBepcHas 001acTh
Bepublil oTBeT: AKTHBHAs 06J1acTh
5.Bribepute npaBuiabHOE 0003HaYEHHE N-P-N OUIOISPHOIO TPAH3UCTOPA, BBEIS HOMED
pucyHka | umm 2

Figure 1 O603HauyeHns GunonApHOro TpaH3ucTopa

OTBeThI:
12
Bepuniii otBeT: 1
6.Kakoii 3aBUCUMOCTBIO OTTUCHIBAETCS TIPOXO/THASI XapaKTEPUCTHUKA OUTIOJSIPHOTO TPaH3UCTOPA
OTBeThI:
JTUHEeHHas rmapaboandecKas SKCTIOHCHITHATbHAS
BepHplil 0TBET: SKCIOHEHIMAJIbHAS
7.Kakoi1 3aBUCHUMOCTBIO OIUCHIBAETCS MPOXOIHAS XapaKTEPUCTUKA IMOJIEBOT0 TPAH3UCTOPA
OTBeTsI:
TUHEeWHas rmapaboaudecKas SKCIIOHCHIIHATbHAS
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Bepublii oTBeT: mapabonanueckas

8.Kaxkoii Tun pekoMOMHAITNY JISKUT B OCHOBE TIPUHITUIIA ICHCTBUS CBETOAMO 1A
OTBETHI:

u3JIydaresibHas Oe3u3iaydaTenbHas ¢ oOpa3zoBaHHEeM (POHOHOB
BepHnbrii oTBeT: ¢ 00pazoBaHueM (OHOHOB

2. Komnerenuust/Mugukarop: NJ-1onk-4 3HaeT OCHOBHBIC METOBI U CPEICTBA MPOBEICHUS
AKCIIEPUMEHTAJIbHBIX UCCIIEOBAaHUMN

Bomnpocel, 3axanus
1.Onpenenute B kakoit obmactu padoraet n-p-n BT, ecmu UB’D = 0,65 B, UKD =10 B.
Hapucyiite nmxekimonnyto mojeins bT, onuceiBatontyro padoty bT mo mocTossHHOMY TOKY B
sToM obnactu. Hanumure ypaBHeHUs U1l pacyeTa BXOJIHBIX, IPOXOAHBIX U BBIXOAHBIX
xapaktepuctuk bT, BkiatouenHoro o cxeme OBb.
2.M300pa3uTe 1 MOSCHUTE MPOXOIHBIC M BHIXO/IHBIEC CTaTH4ecKue Xapakrepuctuku MOII
TPaH3UCTOPA CO BCTPOSHHBIM N KaHalioM. Kak U3MeHSTCS 3T XapaKTepUCTUKU IIPU U3MEHEHUHU
TEeMIIepaTyphl.
3.0npenenute B Kakoi odnactu Haxoautes n-pP-n BT, ecmm UB’D = 0,7 B, UB’K =1 B.
Hapucyiite nepenarounyro monens 6epca-Mosuta BT, onuceiBaromryto padory bT o
MOCTOSTHHOMY TOKY B 3TOM oOnactu. HanumuTe ypaBHEHUS A7 pacdeTa BXOAHBIX, TPOXOTHBIX
U BBIXOAHBIX XapakTepuctuk bT, Bkimouennoro no cxeme O3. M300pa3ure Bce 3TH
XapaKTePUCTHKHU.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHUI
I.HJ'ISI KaKOM CXEMBbI BKIIFOUCHUS 6I/IHOH$IpHOFO TpaH3UCTOpa IIPUMCHACTCA HHIKCKIIHOHHAs
MOZCIIb TPAH3HUCTOPA, TIOKa3aHHAaA Ha PUCYHKC
?
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Figure 2 MH}KeKuMOHHaA moaenb 6UNonsApHOro TpaH3ucTopa

OTBeThI:

Cxema c obueit 6a3o0ii Cxema ¢ o6mum sMuTTepoM Cxema ¢ 00LIMM KOJIIEKTOPOM
Bepnplii otBeT: Cxema ¢ o0ieit 6a3zoit

2.Jns1 Kakoit cXxeMbl BKIIIOYECHUS! OUITONISIPHOTO TPAaH3MCTOpa MPUMEHSIETCS IepelaTOuHAs

MOZCIIb TPaH3HUCTOPA, ITIOKAa3aHHAad Ha pUCYHKC
-
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Figure 3 NepeaaTouyHaa moaenb 6UNONAPHOrO TPaAH3UCTOPA

OTBETHI:
Cxewma ¢ obmeii 6azoit Cxema ¢ 00mumM SMuTTepoM Cxema ¢ 00IUM KOJUIEKTOPOM

Bepwnpsiii otBeT: Cxema ¢ 00IIHUM SMUTTEPOM
3. s xakoit o6actu paboOTHI CIpaBeIMBa TWHEHHAS MAJIOCUTHAJIbHASI SKBUBAJICHTHAS CXEeMa
JI>krakoneTTo, moka3zaHHasi Ha PHC.

18



QGB\L Uﬁi/ % %_ <>s,, N : ;Lvm

o

Figure 4 ManocurHanbHanA 3KBUBAJIEHTHaA cXxema 6MNONAPHOro TPaH3ucTopa

OTtBeThI:
AxruBHas obnacte O0nacTe HackimieHus MiHBepcHas 00yacTb
Bepuslii oTBeT: AKTHBHAs 0071aCTh

3. Komnerenuusi/Unaukarop: U/ -2onk-4 Beibupaer cnocoOsl 1 cpeacTBa U3BMEPEHUA U TPOBOIUT

SKCHICPUMCHTAJILHBIC UCCIICAOBAHUA

Bomnpocel, 3axanus

1.M300pa3ute u cpaBHUTE SKBUBAJIICHTHBIE CXEMBI ITOJIYIIPOBOJIHUKOBBIX P - N THOJIOB,
UCIIOJNIb3YEMbIE JJI PACUETOB CTATUYECKUX PEXKUMOB AHOJOB U JUHAMHUYECKUX MPOIIECCOB B
HuXx. [locTpoiite cTaTueckyro XapakTepucTuky auojaa, uMeromnero npu T =300 K ok
Haceimenus 10-13 A u conportuBnenue marepuana 6a3sl 12 OM npu U3BMEHEHUHU NPSIMOTo TOKa
10 30 MA.

2.1300pa3ute MaaoCUTHAIbHYIO BBICOKOYACTOTHYIO SKBUBAJICHTHYIO CXEMY OUIOISPHOTO
TpaH3HuCTOpa JUIst aKTUBHOU oOmacTH (cxemy Jlxuakonetto). [loscauTe husnyueckuii cMbict ee
37eMeHTOB. J{J1s1 pexxrma, B KOTOPOM NOCTOSHHBIN TOK KosuiekTopa [ k0 =5 MA, C 3 = 8 nd,
Cka =Ckn = 1n®, r 6 = 100 Om, [ =100, f T = 800 MI't HaiiuTe 1 Py3MOHHYIO eMKOCTh
CJI, xpyTH3HY NPOXOJAHOMN XapaKTEPUCTUKU TPAH3UCTOPA Ha HU3KOW YacTOTE U TPAHUYHYIO
4acTOTY 10 KPYTH3HE.

Matepuanbl AJis1 IPOBEPKH OCTATOYHbIX 3HAHUM

1.BriOepute mpaBUIILHOE OTMIPEACIICHUE BXOIHOM XapaKTEPUCTUKH OUTIOISIPHOTO TPAH3UCTOPA,
BKJIIOYEHHOTO 10 CXEMe C OOLIUM SYMHUTTEPOM
OTBeThI:
3aBucumocts [6(U63) mpu nocrossHHOM HanpsikeHun Uks 3aBucumocts [k(UG2) ipu
noctosiHHOM HanpsbkeHnn Uka 3aBucumocts Ik(Uk3) npu noctossHHOM Hanpsibkenun U6
Bepupiii otBet: 3aBucumocts [6(U63) mpu moctosHHOM HanpspkeHHH UK
2.BribGepuTe npaBUIIbHOE ONPEEICHNE TPOXOJHON XapaKTePUCTUKHN OUTIOIIPHOTO
TPaH3UCTOPA, BKIFOYEHHOTO MO CXEMe C OOLIMM SIMHUTTEPOM
OTBeThI:
3aBucumocts [6(U63) npu nmocrossHHOM HanpsikeHun Uks 3aBucumocTts [k(UG2) mpu
noctosiHHOM HanpsbkeHnn Uka 3aBucumocts Ik(Uk3) npu noctossHHOM Hanpsibkenun U6
Bepusriit otBet: 3aBucumocts Ik(U63) npu noctossHHOM HanpsikeHun Ukd
3.Be1bepuTe npaBUIbHOE ONPEEIEHUE BBIXOIHON XapaKTepUCTUKN OUIIOISIPHOTO
TPaH3UCTOPA, BKIFOYEHHOTO M0 CXeMe C OOLINMM SIMHUTTEPOM
OtBeThI:
3asucumocts 16(U63) npu nocrossHHOM Hanpsibkenun Uks 3aBucumocts [k(U63) mpu
noctosHHOM HanpsbkeHun Uxs 3aBucumocts Ik(Uk3) npu nocrossHHOM HampspkeHnn U6
Bepnpriii otBet: 3aBucumocts [k(Uk3) npu noctossHHOM Hamnpsibkenuu U6

II. Onucanue wikanvl oueHusanus

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90

Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTcs CTYIEHTY,

IPpaBHUJILHO BBIIIOJIHUBIIEMY ITPAKTHUYCCKOC 3a/IaHHC, KOTOpBII71 TTOKa3aJ Ipu OTBCTEC HA BOIIPOCHI
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9K3aMCHAIIMOHHOT'O Ouiera u Ha JOIMOJIHUTCIIBHBIC BOIIPOCHI, YTO BJIAACCT MAaTCpHUAJIOM I/I3y‘{€HHOI>'I
JUCIMITIINHBI, CBO6OI[HO IMPUMCEHACT CBOU 3HAHUA I 00BICHEHUS Pa3InYHBIX SIBIICHUH U pPEeIICHUA
3aaad.

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsS€TCS CTYAEHTY,
MIPABWJIBHO BBIITOJTHUBILIEMY MTPAKTUYECKOE 33JaHUE 1 B OCHOBHOM IIPABWJIBHO OTBETUBIIEMY Ha
BOIIPOCHI HK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JOTIOJHUTEIbHBIE BOMPOCHI, HO AOMYCTUBIIEMY IIPU
ATOM HENPHUHIIUITHUATHHBIE OITHOKU.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»

BBICTABIIICTCS CTYJICHTY, KOTOPBIMA B OTBETaX Ha BOIPOCKHI SK3aMEHAIIMOHHOTO OUJIeTa JOITYCTHII

CYLIECTBEHHbIE U JIaXKe rpyOble OLIMOKH, HO 3aTe€M HCIPABUII X CaM, a TAKXKE HE BBITIOTHUII
MPAKTUYECKOE 3a/IaHNE U3 IK3aMEHAIMOHHOTO OUJIeTa, HO JTMO0 HaMETHII TPABUIIBHBIN ITYTh €ro

BBITIOJTHEHU S, THOO IO YKA3aHUIO SK3aMEeHATOpa PeIni IPYTryko 3a/1a4y U3 TOTO JKe pas3ziena

JTUCITUTUIAHBI.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapakmepucmuxu evinoninenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIN: a) HE OTBETHII Ha BOIIPOCHI 9K3aMEHAI[MOHHOTO OujeTa U He
CMOT PelINTh, TMO0 HAMETHTD MTPABWIIBHEIN ITyTh PEIICHUS 3a/1a4 U3 OuieTa; 0) He CMOT PelInTh,
1100 HAMETUTD MPABWIBHBIN MyTh PEIICHUs 33/1a4l U3 IK3aMEHAIMOHHOT0 OUiieTa U Jpyroi
3a/1a4d Ha TOT K€ pa3/ieN IUCUMIUIMHEI, BBIIAHHOW B3aMEH Hee; B) IIPU OTBETE HA JOTOJHUTEIHHBIC
BOIPOCHI 0OHAPYX I He3HAHKE OOJIBIIOTO pa3jiesa SK3aMeHAIIMOHHOM MPOrpaMMBl.

1I1. IIpaguna évicmasnenus umo2o8oi OyeHKu no Kypcy

Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWY CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISIFOIINX.
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