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OBILIASA YACTD

OL[GHO‘-IHBIG MaTCpuaJibl MO JUCHUIUVIMHC MNPCAHA3HAYCHBI [JII OLCHKHU HJOCTHUXKCHUSA
O6y‘laIOH_[I/IMI/IC$I 3aIllJIAHUPOBAHHBIX PE3YJIbTATOB 06y‘IeHI/I5[ 110 JUCLHUITIIINHE, oTalia

q)OpMI/IpOBaHI/ISI 3aIlJIaHUPOBAHHBIX KOMHGTGHL{I/Iﬁ " YPOBH: OCBOCHUA NUCHUIIJIMHBI.

OHGHO‘IHBIG MaT€purabl 110 JUCHUINIMHE BKIOYAIOT OLUCHOYHBLIC CPCACTBA IJIA IMPOBCACHUA

MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYeCKOro aHalin3a U MOJICITMPOBAHUS B UHKEHEPHOU JEATEIbHOCTH, CBSI3aHHOM C
pa3paboTKOii, MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM, TEXHOJIOTUSIMU TIPOM3BOCTBA U
IKCIUTyaTaIllii OMOTEXHUYECKUX CUCTEM
N J1-2 IIpuMeHsieT 3HaHUSI €CTECTBEHHBIX HAyK U MaTeMaTHYECKHE METO/IbI AJISl PeLICHHS
3a/1a4 TEOPETUYECKOTO U MPUKIAJHOTO XapaKTepa

2. OIIK-3 CniocobeH nMpoBOAUTH SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS U U3MEPEHUS,
00pabaTbIBaTh U MPEACTABIATH MOJYYCHHBIC JAHHBIC C YI€TOM CHenn(pUKH OHOTEXHUYECKUX
CHCTEM UM T€XHOJIOTUH
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUN U POBOJIUT 3KCIIEPUMEHTAIbHbIE
UCCIIEI0BaHMS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS
HOJIy4eHUs1 00OCHOBAHHBIX BHIBOJIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanmsaiuu: Jlomyck K 1abopaTopHoit padboTe
1. JIP Nel.1. Cratuueckue xapakTepucTuku 1/n nuooB (JlaboparopHas pabota)
2. JIP Nel.2. Cratuueckue XxapaKTepUCTUKH OUTIONSIPHBIX TpaH3ucTopoB (JIaboparopHas
paborta)
3. JIP Nel.3. TTapameTpsl MoAenu ounomisipHoro tpansucropa (Jlaboparopuas padota)
4. JIP Nel.4. CraTuueckue XapakTepUCTHKH I0JIeBOro TpaHucTtopa (JlaboparopHas padota)

®Popma peanusaimu: [lucsmennas padbora
1. KP Nel.1. ®usndeckoe OCHOBBI 2J1€KTpOIpoBoiHOCTH 1/11. (KoHTponbHas paboTta)
2. KP Nel.2. ITpunnun aewictBust OunosisspHbix Tpanzuctopos (KontponbHas padoTta)
3. KP Nel.3. [Ipunuun neiictBus nosnessix Tpanzuctopos (KoHTponbHas pabora)

BPC aucuuniauHbl

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPUATHI TEKYIIEro KOHTPOJS YCIHEBAeMOCTH IO

AUCUHUILINHE:
KM-1 JIP Nel.l. Cratuueckue XxapakTepucTuku n/m nuoaos (JlaboparopHas pabota)
KM-2 KP Nel.l. ®usnueckoe 0CHOBHI 3JieKTporpoBogHocTH /1. (KoHTponbpHas paboTa)

KM-3 JIP Nel.2. Cratuueckue XapakTepUCTHKH OUIONISAPHBIX TpaH3ucTopoB (JIabopaTopHas pabora)

KM-4  JIP Nel.3. [TapameTpsl Mogenu OumossipHoro Tpan3zuctopa (Jlaboparopnast padora)

KM-5 JIP Nel.4. Cratuueckue XxapakTepUCTHKH MoJIeBOro Tpanzuctopa (Jlaboparopnas pabota)
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KM-6  KP Nel.2. ITpuniun aeictBust OunosspHbix Tpanzuctopos (KontponpHas padoTa)
KM-7  KP Nel.3. IIpunuun aeicTBHs moyieBbIX Tpan3uctopos (KontponabsHas padora)

Bujx npome:xyTo4HOI aTTecTaluu — JK3aMeEH.

Beca KOHTpOIbHBIX MeponpusTuii, %

HNupnexc KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pa3nen muCIMIIMHBI KM: 1 2 3 4 5 6 7

Cpok KM: 4 8 8 12 14 15 16

dusnuecKkue OCHOBBI MTOJIYITPOBOIHUKOBON
JIEKTPOHUKHU

dusnuecKkue OCHOBBI MOJIYITPOBOIHUKOBON
JIEKTPOHUKHU

KonTakTHbI€ sIBIEHUS. DJIEKTPOHHO-
JBIPOYHBIH niepexo, 6apsep LloTTkHy,
reTeponepexoibl

KoHTakTHBIC SIBICHHS. DIEKTPOHHO-
JIBIPOYHBIN TTepexo, 6apsep IoTTKH, + +
reTeponepexoibl

[TomynpoBOIHUKOBBIE TNO/IBI HA OCHOBE
AJIEKTPOHHO-ABIPOYHOI0 IEPEX0JIA.

[TomynpoBOIHUKOBBIE TUO/IBI HA OCHOBE
AJIEKTPOHHO-ABIPOYHOI0 IEPEX0JIA.

bunonsipubie TpaH3UCTOPHI

bunonspHsie TpaH3UCTOPHI + + +

IToneBnie TPAH3UCTOPHbL

IToneBpie TpaH3UCTOPHI + +

OnTO037€KTPOHHBIE MOTYTIPOBOIHUKOBBIE
DIIEMEHTBI U CTPYKTYpBI

OnTO037€KTPOHHBIE MOJTYTIPOBOIHUKOBBIE
DJIEMEHTBI U CTPYKTYpBI

BecKM: | 4 12 20 20 20 12 12




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
OIIK-1 N-20rk-1 [Ipumensier | 3HaTh: KM-1 JIP Nel.1. Cratudeckue xapakTepucTuku 1/m quoaos (JlabopaTopHas
3HaHMUSl €CTECTBEHHBIX HAYK | OCHOBHBIE THIIbI pabota)
U MAaTeMaTU4YECKUE METOIBI | IOJIYIIPOBOJHUKOBBIX KM-2 KP Nel.l. ®usndeckoe OCHOBBI AJIEKTPOIIPOBOIHOCTH TI/TI.

JUIA PpECUICHUA 3aJa4d
TCOPCTUUCCKOTO )51
MMPUKIAAHOI0 XapaKTepa

JMOJIOB, KX MOJCIH U
CIIOCOOBI KOJIMYECTBEHHOTO
OIMCaHHMSI C TIPUBJICUYCHUEM
COOTBETCTBYIOLIETO (PHU3HKO-
MaTeMaTHYECKOTO armnapara
OCHOBHBIC THUIIHI ITOJICBBIX
TPaH3UCTOPOB, UX MOJETH U
CIOCOOBI KOJIMYE€CTBEHHOTO
OTMCAHUs C PUBIICYCHUEM
COOTBETCTBYIOLIETO (PU3HUKO-
MaTeMaTHYeCKOro anmnapara
OCHOBHBIC TUIIBI
OUMOJISIPHBIX TPAH3UCTOPOB,
HMX MOJIEITN U CIIOCOOBI
KOJIMYECTBEHHOTO OMUCAHUS
C MMPUBJICUCHUEM
COOTBETCTBYIOLIETO (PU3HKO-
MaTeMaTHYECKOTO armapara
(bu3MUecKoe OCHOBBI
AIEKTPOTIPOBOTHOCTH
YMeTs:

IIPOBOAUTE pacdCT BOJIbT-

(KonTponbsHas pabora)

KM-3 JIP Nel.2. CtaTuyeckue XapakTEPUCTHKNA OUIOJIIPHBIX TPAH3UCTOPOB
(JTaboparopnas paboTa)

KM-4 JIP Nel.3. [TapameTpsl MOIeTH OUTIOIIPHOTO TPAH3UCTOPA
(JTaboparopnas paboTa)

KM-5 JIP Nel.4. Ctatuyeckue XapakTEpPUCTHKHU MOJIEBOTO TPAH3UCTOpA
(JTabopatopnas pabota)

KM-6 KP Nel.2. ITpunnun nefictBusi OUMOISPHBIX TPAH3UCTOPOB
(KonTposbHas paboTta)

KM-7 KP Nel.3. IIpunuun neicTBUs MOJIEBBIX TPAH3UCTOPOB
(KonTposbHas paboTta)




aMIIEPHBIX XapaKTEPUCTUK
OUIOJISIPHBIX TPAH3UCTOPOB
C IIOMOILIBIO
COOTBETCTBYIOLIETO (hU3HUKO-
MaTEMaTHYECKOro anmnapara
MIPOBOJUTH pacyeT BOJIbT-
aMIIEPHBIX XapaKTEPUCTUK
TIOJIEBBIX TPAH3UCTOPOB C
IIOMOLIBIO
COOTBETCTBYIOLIETO (hHU3HUKO-
MaTeMaTUYeCKOro anmnapara
MIPOBOJUTH PacyeT BOJIbT-
aMIEPHBIX XapaKTEPUCTUK
MOJIYIPOBOTHUKOBBIX
JTMOJIOB C ITOMOIIBIO
COOTBETCTBYIOIIETO (hU3HKO-
MaTEeMaTHYECKOro anmnapara

OIIK-3

N-20rk-3 Bribupaert
CIoCo0bI U CpeacTBa
U3MEPeHUH W  TPOBOIUT
SKCIICPUMCHTAJIBHBIC
MCCIIEZIOBAHHS

3HATh:

THUTIOBBIE PEKIMBI
HCIIOJIb30BaHUs MOJIEBBIX
TPaH3UCTOPOB

THUIIOBBIE PEKUMBI
HCIIOJIb30BAHUS
IIOJIYTIPOBOIHUKOBBIX
JTMOJI0B

THUIIOBBIE PEKUMBI
HCIIOJIb30BAHUS
OUITIONIIPHBIX TPAH3UCTOPOB
YMers:
9KCIIEPUMEHTAIILHO
OTIpe/IeIIsATh OCHOBHBIE
XapaKTePUCTUKH U
rapaMeTpsl MOJENIeH

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

KM-4 JIP Nel.3. ITapameTpbl MOAETH OUMOISPHOTO TPAH3UCTOPA
(JTaGoparopnas padoTta)

KM-5 JIP Nel.4. Cratnyeckue XapakTEepUCTUKHU MIOJEBOTO TPAH3UCTOPA
(JTaGoparopnas padoTta)

KM-6 KP Nel.2. [Ipunuun aeicTBUs OUIOISPHBIX TPAH3UCTOPOB
(KontposnbHas pabota)

KM-7 KP Nel.3. ITpuHuun neicTBus MONEBBIX TPAaH3UCTOPOB
(KontponbHas pabota)




OUIIONIIPHBIX TPAH3UCTOPOB
9KCIIEPUMEHTAIILHO
OIPENEATh OCHOBHBIE
XapaKTepUCTUKU U
rapameTpsl MOZACIIEH
IIOJIEBBIX TPAH3UCTOPOB
JKCIIEPUMEHTAIBHO
OIIPEACIATH OCHOBHBIC
XapaKTEPUCTUKU U
napaMmeTpsl Mozenei
ITOJIYITPOBOTHUKOBBIX
JMOJI0B

OIIK-3

U-3onk-3 O6padaTeiBaeT u
NPECTaBISICT TOJIyYCHHbBIS
9KCIICPUMCHTAIbHBIC
JNaHHbIC JUIA  TIOJYYCHUs
000CHOBAHHBIX BBIBOIOB

3HaTh:

METObl MATEeMaTHYECKOTO
MOJIETUPOBAHUS OCHOBHBIX
XapaKTepUCTUK
IIOJIYTIPOBOIHUKOBBIX
JUOJIOB Y OITUCAHUS
MIPUHLIMIIOB UX PabOThI €
HCIIOJIb30BAHUEM THUIIOBBIX
MOJIENIEN U CTAaHIAPTHBIX
MIPUKJIAJHBIX IPOrpaMM
METO/]Ibl MATEMaTH4YECKOTO
MOJIETTUPOBAHUS OCHOBHBIX
XapaKTePUCTUK OUIIONISIPHBIX
TPAH3UCTOPOB U ONMCAHUS
MIPUHIIMIIOB UX PabOTHI €
HCII0JIb30BAaHNUEM THUIIOBBIX
MOJIENIEN U CTAaHIAPTHBIX
MPUKJIAJHBIX IPOrpaMM
METO/]Ibl MAaTEMaTH4YECKOI0
MOJIETUPOBAHUS OCHOBHBIX
XapaKTEPUCTHK MOJIEBBIX

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

KM-3 JIP Nel.2. CtaTuyeckue XapakTEPUCTHUKNA OUTIOJIIPHBIX TPAH3UCTOPOB
(JTaboparopnas paboTa)

KM-5 JIP Nel.4. Ctatnyeckue XapakTEpPUCTHKHU MOJIEBOTO TPAH3UCTOPA
(JTabopaTopnas pabora)

KM-6 KP Nel.2. ITpunuun aeiictBusi OUNONISIPHBIX TPAH3UCTOPOB
(KonTposbHas paboTta)

KM-7 KP Nel.3. IIpunuun neicTBUs MOJIEBBIX TPAH3UCTOPOB
(KonTposbHas paboTta)




TPaH3UCTOPOB U OMUCAHUS
MIPUHIIMIIOB UX PabOTHI €
KCIIO0Ib30BAHUEM TUIIOBBIX
MojIeJiell U CTaHAAPTHBIX
MIPUKJIATHBIX TPOTrpaMM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JIP Nel.1. CraTu4yeckue XapaKTePUCTHKH I/ THO/10B

®opmbl peasu3anun: J[omyck k maboparopHoii padbore

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 4

IIpouenypa npoBeeHnss KOHTPOJIbHOr0 MeponpuaTHs: [IpoBepka MOATOTOBKH K JIaOOpaTOPHOU
paboTe, OIpocC MO KOHTPOJIBHBIM BOIIPOCAM.

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YJIbTAThI O6y‘I€HI/IH 8 (0] BOHpOCBI/SaI[aHI/IH IJI1 IIPOBEPKU
JUCIHHMITIINHE

3HAaTb: OCHOBHBIE THIIBI IOJIYIIPOBOJIHUKOBBIX 1.Kak usmenutTcs npsamas eeman

JIMOJIOB, MX MOJEIH U CIIOCOOBI KOJMYECTBEHHOTO CTaTMYECKOMN XapaKTEepUCTUKHU, €CIIU
ONUCaHMUsI C MPUBJIEUYECHHEM COOTBETCTBYIOIIETO TeMIIepaTypy KpeMHHEBOI'O 110/1a
($U3MKO-MaTEMATUYECKOT0 anrmapaTa yBesnuuTh Ha 50 K?

3HaTb:  THUIOBBIE  PEXKHUMBI  HCIOJIB30BAHUSA 1.ITossicHuTH, KaKUM 00Pa30M MOTydaeTCs
MOJTYTPOBOIHUKOBBIX JUOA0B M300paKEHHE CTaTUYECKOU

XapaKTEPUCTHKH TUOJIa HA SKpaHEe
ocmmutorpada. Kakyro pons urpaer
(hopMa UMITYJILCOB HANPSKCHUS?

2.Kak BiusieT yBenuueHue
U3MEPHUTENEHOTO COMPOTUBJICHHS HA
dhopmy HaOIIOJAEMOM XapaKTEPUCTUKH?
3.B uem cXOACTBO U pa3nudue npsamsix
eemaell CTATHYECKUX XapaKTCPUCTHK
TrepMaHUEBOTO M KPEMHUEBOTO AUOA0B?
4.H€pC‘H/ICJ'II/IT€ OCHOBHBIC THUIIBI JUOJ0B

3HaTh: METO/IbI MATEMATUYECKOTO MOJEINPOBAHHUS 1.Kax Ha3pIBaroTCs 1MOABI. KOTOPHIE
OCHOBHBIX XapaKTEPHUCTHUK IOJYIPOBOAHUKOBBIX paboTaroT Ha 0OpaTHON BETBU BOJIBT-
JMOJZIOB M ONHUCAHUS NPUHIMIIOB HX PabOThl C aMIIEpPHOM XapaKTEPUCTUKU Juoja?
HCITOJIb30BaHNEM TUITOBBIX Mozeen u 2.Kaxk Ha3bpIBaOTCS AUObI,
CTaHAapPTHBIX NPUKJIAJHBIX IPOTPAMM UCIIOJIb3YEMBIE KaK IEPEMEHHBIE
KOH/JICHCATOPBI B PAJAMO3JIEKTPOHHBIX
ycTpoucTBax?
YMeTb: MNpOBOAWTH pacyeT BOJIbT-aMIIEPHBIX 1.Yuer u uckimtodeHue npu oopadboTke
XapaKTEPUCTHK TOJIYIPOBOJHUKOBBIX JHOJIOB C U3MEPEHUN BIHUSHUS U3MEPUTEIBHOTO
MTOMOIIIBIO COOTBETCTBYIOIIETO ¢buzuKo- COTIPOTHUBIIEHUS Ha (POpMY IIPSIMON BETBU
MaTEMAaTUYECKOTO anmapara CTaTMYECKOMN XapaKTEPUCTUKU JUO0JA
YMeTb: 3KCIIEPUMEHTATIBHO ONPEIENISITh OCHOBHBIE 1.CocTaBuTh cXxemMy JUIsl U3BMEPEHUS
XapakTEepUCTUKU M TapaMeTpel  MoJeinei CTaTMUYECKUX XapaKTEPUCTUK JTUOJI0B

MMOJIYITPOBOJJHUKOBEIX THUO/I0B

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHHE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "yJI0BIETBOPUTEIBHO" BBICTABIACTCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-2. KP Nel.1. ®u3uveckoe 0CHOBBI 3J1eKTPONPOBOAHOCTH II/II.

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 12

IIpouenypa mnpoBeaeHHusi KOHTPOJBLHOro Meponpusitus: Kaxapli CTyZeHT Iojydaer
WHIUBUIyaJIbHOE 3aJaHue u3 3-X BompocoB. B Teuenue 1 4. 30 MHUH. CTYOEHT B ayJuTOpUHU
IIMCbMEHHO OTBEYAET Ha 3TU BOIPOCHI.

Kparkoe conepxanue 3ajaHus:
3amaHo:
Tun marepuaina, TUI TPOBOAUMOCTH T1/T1, KOHLEHTPALKs IPUMECH, KOHLIEHTpaLUs
coOCTBEHHBIX HOcHUTenen 3apsa. Temneparypa TO, usmenenue remnepatypst DT

3agaua 1.

Onpej:[eJme THUIT HpI/IMeCI/I. PaCCLH/ITaTB KOHHGHTpaHI/II/I OCHOBHbBIX U HCOCHOBHBIX IMTOJABUKHBIX
HocuTeneu 3apsaa. Kak oHu u3MeHsTCcs npu nobleHnu temneparypsl Ha DT? Eciaun
W3MEHSITCS, TO PACCYUTANTE BO CKOJIBKO pas3.

3anaua 2.

N300pa3uTte u NosiCHUTE 3aBUCUMOCTb KOHIIEHTPALMU OCHOBHBIX HOCUTEJEH 3apsiia B 30HE
MIPOBOAMMOCTH (MJIM B BAJIGHTHOM 30HE) I/ 3a/1aHHOTO THIIA C 33JaHHON KOHIIEHTpaluei
npuMmecn ot Temneparypsl B nuHTepBasie 0 < T <600 K. Kax ona nuzmenurcs, ecinu
KOHLEHTpalUsl IPUMECH CTaHET B 4 pa3a BbIlLIE U MIOYeMy?

3amaua 3

PaccuuTaiiTe ynenpHble TPOBOAUMOCTH YUCTOTO TI/TT M TI/TT C 3a7aHHON mpuMechio ipu T=T0
Y 3aJJaHHON KOHIICHTPAIMs COOCTBEHHBIX HOCUTENEH 3apsiia, €Clii OIBUKHOCTh JIEKTPOHOB
un= 3900 cM2/B ¢, noasuxHOCTh AbIPOK Up= 1900 cM2/B c. Kak usmensarcs stu
MIPOBOJIMMOCTH ¢ NoBbIIIeHHEM TeMiiepaTypbl Ha DT K? Ecnu usmensres, To paccuutaiite Bo
CKOJIBKO Pa3s.

Konuentpanus
I'pymma/momep | Tun COOCTBEHHBIX EHHB HMOCTH Konuenrtpanus To | DT
B XKypHaJe MaTepuana | HOCHUTENEH 3apsija, nf)r? OAMMOC MIPUMECH, CM -3

cM -3
11/1 Si 1,5%1010 n- 1015 290 | 30
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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:

3arTaHupOBaHHbBIC pe3yibTathl | Bonpockl/3aganus aiist IpOBEPKU

00y4eHUs IO TUCHUILINHE

3HATh: OCHOBHBIC THUTIBI 1.TTosicHuTE TIPOLIECCHI, TIPOUCXOASIINE B P-N
TIOJIYIIPOBOJTHUKOBBIX ~ JTHOJIOB,  UX nepexoie MpH Mojaue Ha HETO MPSIMOTO CMEIICHUSI.

MOJIETIH U CHOCOOBI KOJMYECTBEHHOTO
OIMCaHUs C NpUBJICYCHUEM
COOTBETCTBYIOILIETO ¢buznko-
MaTeMaTU4eCcKOro arnmapaTa

[Toxaxkute, Kak B 00€THEHHOM CJIO€ MCKAXKEHBI
HHEPreTUYECKUe 30HbI MOTYIIPOBOIHUKA IIPU
HYJIEBOM H ITOJIOKUTEIFHOM cMeleHnu. M300paszure
pacripe/ielieHie KOHIEHTpaluii HOCUTENeH,
00BEMHOT0 3aps/a, BHYTPEHHETO M0JIs1 U KOHTAaKTHOM
Pa3HOCTH MMOTEHLIMAJIOB B PE3KOM CTYIIEHYAaTOM p-N
nepexoze Npy HYJIEBOM U MOJIOKUTETbHOM
CMEILEHHH.

3HATh: busnyeckoe OCHOBBI

QJICKTPOIIPOBOJHOCTHU

1.B 4-x BajeHTHBIN 3J€MEHT BBeJeHA S5-TH BaJIEHTHAS
npumech. OnpenenuTe TUI MOTYITPOBOAHUKA

2.B 4-X BajeHTHBIH 2JIEMEHT BBeAcHA 3-X BaJeHTHAs
npumech. OnpenenuTe TUI MOTYITPOBOAHHUKA
3.Kakue o6iactu BO3HUKAIOT [TPH KOHTAKTE
MOJTYTIPOBOTHUKOB P-TUIIA U N-THIA

4 .TlosicHuTE TIPOLIECCHI IPOUCXOASIINE B P-N
nepexo/ie MpHu Mojiaye Ha Hero 0OPaTHOTO CMEIIECHUSI.
[TosicauTe mipotiecc popmupoBaHust mpoOost
nepexoia. Tumsl 1 0COOEHHOCTH TPOOOEB.
N3o0pazute nonnyto cratnueckyro BAX
MOJIYTIPOBOJTHUKOBOTO JINO/IA C YYETOM MPOOOSL.

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu bINOIHeHUs] 3HaAHUs: 3aJaHUE BBITOJIHEHO MOJIHOCTHIO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku btnoanenus: 3uanus. I3 3-x 3a1aHuil BBITTOTHEHO 2.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapakmepucmuku eublnonneHus 3uanus: 3 3-x 3aqanuii ¢ He3HAYUTEIbHBIMU OIMOKaMHU

BBIIIOJIHEHEBI BCE

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6binoHeHus 3uanus: He BBIIIOJIHEHO HU OJHO 3a/laHie UM BCe
3aJJaHUS BBITOJIHEHBI C TPYOBIMU OLIMOKaMU
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KM-3. JIP Nel.2. CtaTnyeckne XapaKTePUCTHKH OUIOJISIPHBIX TPAH3UCTOPOB

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJbLHOro Meponpustus: [IpoBepka MoAroTOBKH K J1abOpaToOpHOH
paboTe, OnpocC MO KOHTPOJILHBIM BOIIPOCAM.

Kpartkoe cogep:xkanue 3aiaHusA:
M3mMepeHune cTaTHUECKUX XapaKTEePUCTUK OUIOJISIPHBIX MTAPaMETPOB

KoHTposibHbIe BONPOCHI/3aJaHUA:

3arIaHupoBaHHBIE pe3ysbTaThl 00y4eHus: | Bompockl/3aganus s mpoBepKU

10 TUCIUIUINHE

3HaTh: METO/IbI MaTeMaTH4eCKOIro 1.M300pa3uth ceMeicTBa CTAaTUYECKUX

MOJIETTUPOBAHUS OCHOBHBIX XapaKTePUCTHK TPAH3UCTOPA.

XapaKTEPUCTUK OUIOISAPHBIX 2.IlosicHuTs, Kak BausA0T Ha BAX OunosspHoro

TPAH3UCTOPOB U OMHUCAHUS MPUHIUIIOB UX TPAH3UCTOPA HAMPSKEHUS MTUTAHUS,

paboTel € UCHOJb30BAaHUEM THUIIOBBIX TeMIeparypa.

Mozelde M CTaHAapTHBIX MPUKIATHBIX

porpamMm

YMeTh:  MpOBOAWTH  pacyeT  BOJBT- 1.0Ompenenenre KOJIMYECTBEH-HBIX MApaMETPOB

aMIIEpHBIX XaPAKTEPUCTUK OWITOJISPHBIX CTaTMYECKUX XapaKTEPUCTUK OUIOJSPHBIX

TPaH3UCTOPOB C MIOMOIIBIO TPaH3UCTOPOB

COOTBETCTBYIOLIETO ¢dusnko- 2.KonudecTBeHHOE OMNpeiesieHne OIIMOKH,

MaTeMaTUYECKOTO anmapaTa KOTOPYIO BHOCUT U3MEPHUTEIHHOE
conpo-tuiaeHue Ry = 10&nbsp; OM B pacuer
KpYTU3HBI TPOXOJ-HON XapaKTEePUCTUKH.
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 MOJTOTOBKH. 3aJaHUE BBIITOJIHEHO MOJIHOCThI0. ECTh onevyarku B
opopMIIEHUN OTYETA

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu vinoineHus sHanus: He Bce OTBETHI Ha BCE KOHTPOJIbHBIE BOITPOCHI
BEpHBIC, HATMIKE MMPABUIBHON TIOJITOTOBKH. 3aJaHKE BBITIOJHEHO MOJIHOCTHIO. ECTh ommOKu B
pacuerax

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(hOPMIICHUH OTYETa

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHKa "He 3a4TeHO0" BBICTABIISIETCS €CIIU
3a/IaHKM€ HE BBINMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO
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KM-4. JIP Nel.3. [lapamMeTpbl Mo1e/ 1M OMIIOJISIPHOTO TPAH3UCTOPA

®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, OnpocC MO KOHTPOJILHBIM BOIIPOCAM.

Kpatkoe cogepxanue 3ajaHusi:
W3mepeHue u pacueT mapaMeTpoB MATOCUTHAILHOW SKBUBAJICHTHOW CXEMbI OHITOJISIPHOTO
TPaH3UCTOPA UMITYJIbCHBIM METOJ0M

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amnaHupoBaHHbIE  pe3yiabTaThl  oOydeHus 1o | Bompocsl/3aianus A IpOBEpKU
JTUCHHUTIIINHE

3HAaTh: OCHOBHBIE THUIIBI OUIOJIIPHBIX 1.laiiTe onpeneneHre NOHATUS
TPaH3UCTOPOB,  HMX  MOJEIM M  CIOCOObI rpaHUYHAasl YaCTOTa OUIIOJIIPHOTO
KOJINYECTBEHHOTO  ONMCAaHWs C IPUBJICYCHUEM TpaH3HucTOpa

COOTBETCTBYIOLIETO (U3MKO-MaTEMaTHYECKOTO

anmnapara

3HaTh:  TUIIOBBIE  PEKUMBI  HCIIOJIB30BAHMUS 1.ITosicuute (pu3HuecKuil CMbICT
OUIIOJIAPHBIX TPAH3UCTOPOB 3JIEMEHTOB MaJIOCUTHAJIbHON

SKBHUBAJIEHTHON CXEMBI TPAH3UCTOPA.
2.YT0 Takoe rpaHUYHAas 4acTOTa MO

KpYTHU3HE.

YMeTb: NPOBOAUTH  PAacCyeT  BOJIBT-aMIIEPHBIX 1.Onpenenenue 31€MEHTOB
XapaKTEpUCTUK  OUMOJSPHBIX  TPAH3UCTOPOB C SKBUBAJIEHTHOU cxeMbl bT, nosb3ysce
IIOMOUIBIO COOTBETCTBYIOLIETO ¢buznko- OCLIMJUIOIPaMMaMU IIEPEXOIHBIX
MaTE€MaTHYECKOro anmnapara ITPOLIECCOB.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISAETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE AJIS PEIISHUs 3314

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonneHuss 3uanus: O1eHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku evinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBIITOJIHEHO HEBEPHO HJTU MIPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-5. JIP Nel.4. CtaTn4yeckre XapaKTepPUCTHUKH I0JIeBOI0 TPAH3UCTOPA

®opmbl peanuzanuu: Jlonyck K 1aboparopHoii pabore
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 20
IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpusitTusi: [IpoBepka MoAroTOBKY K J1a0OpaTOPHOM
paboTe, OIpocC MO KOHTPOJILHBIM BOIIPOCAM.

KpaTkoe conep:kanue 3a1aHusi:
W3MepeHne cTaTHUECKUX XapaKTEPUCTHK MOJIEBBIX TPAH3HUCTOPOB

KoHTposibHbIe BONPOCHI/3a1aHUA:

3amnaHUpOBaHHBIE pe3ynbTaThl 00ydueHus 1o | Bompocskl/3amanus 1 mpoBepKu
JTUCHUTIIINHE

3HaTh:  TUIOBbIE  PEXHUMBl  MCIIOJIb30BAHUS 1.ITpoxoaHble U BBIXOHbIE
MIOJICBBIX TPAH3UCTOPOB XapaKTEPUCTHK MOJIEBBIX TPAH3UCTOPOB
pa3UYHbIX THIIOB!

a) ¢ U30JIMPOBAHHBIM 3aTBOPOM U
BCTPOCHHBIM KaHAJIOM N-THIIA;

0) ¢ M30JMPOBAHHBIM 3aTBOPOM U
MH/1yLIUPOBAaHHBIM KaHAJIOM P-THIIA;

B) C YIPABJSAIOLIUM P-N EPEX0a0M
Y KaHaJIOM P-THIIA.
2.Meronuka pacuera KpyTHU3HbI
IPOXOJIHON XapaKTEePUCTUKU U
BBIXOIHOTO A epeHnnanbHOro
COIIPOTHUBJIEHUS M10JIEBOTO TPAH3UCTOPA
3.ITpunnun paboTsl Xapakrepuorpada

3HaTh: METO/Ibl MATEMATUYECKOT'O MOJIETUPOBAHMS 1.B Kakoii o6nactu paboTsl mojieBoi
OCHOBHBIX XapaKTEPUCTHUK MOJIEBbIX TPAH3UCTOPOB TPAH3UCTOP pabOTaeT, KaK JIMHEHHOE

U ONHCAHUSA NPUHIMIOB HMX  paboTel ¢ COIIPOTHUBJIEHUE, BETMUMHA KOTOPOI'O
HCII0JIb30BaHUEM TUIIOBBIX Mojiesen u MEHSETCSI HANIPSKEHUEM 3aTBOP-UCTOK?
CTaHIApPTHBIX NPUKJIAJHBIX IPOTPAMM

YMeTh: MNpOBOIUTH pacueT  BOJIbT-AMIIEPHBIX 1.ITpoBoANTH U3MEpPEHUE CTATUUECKUX
XapaKTEpUCTUK  IIOJEBBIX  TPaH3UCTOPOB  C XapaKTEPUCTHK TOJIEBBIX TPAH3UCTOPOB
MOMOIIbIO COOTBETCTBYIOLIETO ¢buzuxo- 10 CTPEJIOYHBIM MPUOOpPaM U ¢ TOMOIIbIO
MaTEMaTUYECKOTO anmapara xapakrepuorpada

2.YMeTb paccUuThIBaTh apaMeTphbl
MO/IEJH TOJIEBOTO TPAH3UCTOPA B
3a/IaHHON pabouelt Touke

3.YMeTh paccUUTHIBATH IO MOJIETU
BOJIBT-aMIICPHBIC XapaKTCPHUCTUKH
pa3HBIX TUIOB MOJIEBBIX TPAH3UCTOPOB

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO IMPEHUMYIIICCTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8btnoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-6. KP Nel.2. [Ipunnun aeficTBUsI OMIIOJISIPHBIX TPAH3HCTOPOB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa mnpoBeaeHUs] KOHTPOJbHOr0 Meponpusitusi: Kaxaplii CcTyneHT mojiydaet
WHIUBUIyAIbHOE 3a7aHue u3 4-x BonpocoB. B Tewenue 1 4. 30 MUH. CTYyIEHT B ayJIUTOpPUU

MUCBbMCHHO OTBCYACT HA 3TU BOIPOCHL.

KpaTkoe conep:kanue 3a1aHusi:

Omnpenenenne obmactTeid padboThl OUIOISIPHOTO TPAH3UCTOPA U COOTBETCTBHE SKBUBAIICHTHOM
HEJTMHEHHOU M IMHEWHON CXeMBbI 3TOW 001acTH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YyJIbTAThL
06y‘ICHI/I$I 10 JUCHUIIJIINHE

Bompocsi/3aganus 1jist IpoBepKH

3HaTh: OCHOBHBIC THIBI OWIIOJIPHBIX
TPaH3UCTOPOB, UX MOJEIN U CHOCOObI
KOJINYECTBEHHOT'O OIUCaHMS c
IPUBJICYEHUEM COOTBETCTBYIOLIETO
(bU3uKO-MaTEMAaTHUECKOT O arnapara

1.0Omnpenenute B kakoit obnactu padoraet Si n-p-n
BT, ecniu Ub’D = 0,65 B, UB’K = -20 B.
Hapucyiite nepenarounyro moaens bT,
onuceiBarolryto padory BT mo mocrostHHOMY TOKY
B TOU 00JacTH.

2. M300pa3ute cxemy neperaTouHoi 3apsI0Boi
MOJIEJIH JIJIsl aKTUBHOM 001acTu paboTsl
OUMOJIIPHOTO TPAH3UCTOPA.

3HAaTh: TUIIOBBIE PEKUMBI 1.Hanumwure ypaBHEHUS ISl pacyeTa BXOJHBIX,
MCIIOJIb30BaHUs OUIOISIPHBIX IIPOXOJHBIX U BBIXOJHBIX XapakTepuctuk bT,
TPaH3UCTOPOB BKJIIOYEHHOTO 1o cxeme O3. N306pa3ute BXOHbIE
Y TIPOXOJHbIE XapaKTEPUCTUKHU JUIsl aKTUBHOM
001acTH 1 00J1aCTH HACBHIIIICHUS XapaKTePUCTHUKH.
3HaTh: METO/BI MaTeMaTH4ECKOTo 1.1306pa3ute Manocurnanbayo BY
MOJIETTUPOBAHUS OCHOBHBIX 9KBUBaNEHTHYIO cxeMy BT ams akTuBHOM 001acTu
XapaKTEPUCTHK OUMOISPHBIX (cxemy Ixuakonerro). [losicaute pusnueckuii

TPAH3UCTOPOB M ONMCAaHUS NPHUHLUIIOB
X pabOThl C UCHOJIb30BAHUEM THUIIOBBIX
MoJeNneil M CTaHAApTHBIX TMPHKIATHBIX
nporpamMmm

CMBICJI €€ 3JIeMEHTOB. J[J1s1 peskuma, B KOTOPOM
nocTosiHHBIN TOK KouiekTopa IKO = 10 MA, CD =8
n®, CKII = CKA =1 n®, 6 =100 Om, =100, fT
=300 MI ', paccuuraiite 1uddy3nOHHYIO
€MKOCTb, KPYTU3HY I10 BXO/ly S Ha HU3KOW 4acTOTe
Y TPAaHUYHYIO YacTOTY MO KO3 OULIUEHTY
nepeaaun 1o Toky fPB. [losicHuTe cMbic aToi
YaCTOTEHI.

YMeTh: OKCIICPUMCHTAJILHO ONPCACIATH

OCHOBHBIE XapaKTEPUCTUKH 51
napameTpsl  Mojeneil  OMIONIAPHBIX
TPaH3UCTOPOB

1.0Onpenenenue obnacteil paboThl OUTOIAPHBIX
TPAaH3UCTOPOB U COOTBETCBYTIOIIX
HKBUBAJIEHTHBIX CXEM

Onucanune MKAJbI OIICHUBAHUSA:
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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

Oyenka: 4 («XOpOIII0»)
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 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-7. KP Nel.3. [Ipuninun aeiicTBUs 1M0JIeBbIX TPAH3UCTOPOB

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposbHoro meponpusitusi B bPC: 12

IIpouenypa mnpoBeaeHUs] KOHTPOJbHOr0 Meponpusitusi: Kaxaelii CTyaeHT mojiydaet
WHJIUBUlyaJIbHOE 3aJaHue u3 4-x BompocoB. B Teuenue 1 4. 30 MHH. CTYJEHT B ayJuTOpUHU
MMCbMEHHO OTBEYAET HA 3TU BOIIPOCHI.

Kparkoe cogepxanue 3agaHus:
N300pazuts ycinoBHoe rpadguueckoe o6o3naueHue MOII ¢ uHIynIMpOBaHHBIM N-KaHATIOM.
N300pa3uTh MpOXOAHYIO U BBIXOTHYIO XapakTepucTUKU 3aaHHoro I1T. M300pa3ute
cTpyKTyphlI 3aaanHoro 1T npu pabore B kpyToil u nmosioroit odnactu. Paccuntats KpyTH3HY
npoxonHoi xapaktepuctuku [1T , eciu U3BecTHBIE TapaMeTphl NapaboIMYECKOn
anmnpoKCUMallii IPOXOAHON XapaKTepUCTUKH U pabouas Touka. 1300pa3uth SKBUBaJIEHTHYIO
cxemy IIT, paGoraroiiero B mojaoroit 06J1acT Ha yMEPEHHO BBICOKUX YaCTOTaX.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YJIbTAThI 06y‘IeHI/I$I Io BOHpOCBI/ 3alaHuA IJId IIPOBEPKU

JUCHUITIINHE

3HaTh. OCHOBHBIC THIIBI ITOJIEBHIX TPAH3UCTOPOB, HX
MOACIN H CIIOCOOBI KOJIMYSCTBEHHOTO OITMCAHHUS C
IMMPUBJICYHCHUCM COOTBETCTBYIOILICTO (1)1/131/11(0'
MaTE€MAaTUYCCKOro ariapara

1.YcnoBHble rpaduueckue
0003HaYEHHS OJIEBBIX
TPaH3UCTOPOB PA3HOTO THUIIA.
2.3KBI/IBaJ'IeHTHBIe MaAJIOCUTHAJIBHBIC
CXEMBI TIOJIEBBIX TPAH3UCTOPOB Ha
Cpe)IHI/IX 158 YMepeHHO-BI)ICOKI/IX
YacTOTax.

3HaTh: METOABl MaTEeMaTHUYeCKOTO MOJIEIMPOBAHUS
OCHOBHBIX XapaKTEPUCTHK IIOJEBBIX TPaH3UCTOPOB U
ONMCAHUS MPHUHILMIIOB MX PabOTHI C UCIHOJIb30BAaHUEM
TUIOBBIX MOJENEH W CTAaHAAPTHBIX TNPHUKIATHBIX
porpamMm

1.06macti paboThI MOJEBBIX
TPaH3UCTOPOB.

YMeTb: DKCIIEPUMEHTAIBbHO OIPEIEIATh OCHOBHBIE
XapakTepUCTUKH M IapameTpbl MOJENEW IOJIEBBIX
TPaH3UCTOPOB

1.PacyeT MaroCUrHAIBHBIX
mapaMETPOB MOJICBBIX TPAH3UCTOPOB
110 CTATUYCCKHUM XAPAKTCPUCTHKAM
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3amnaHuUpoBaHHbIE — pe3yibTaThl  o0y4deHMss — mo | Bompockl/3aganust 11t mpoBepKu
JTUCHUTIIINHE

B paboueii Touke.

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)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE [Tl PEIICHUS 3a]1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BICTBOPUTEIHHO" BBHICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HJIU MPEHMYILECTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. KoHueHTpanus co0CTBEHHBIX HocuTenei Toka B Ge n; = 2.25 * 101°&nbsp; m~3
OJBHKHOCTB 3JIEKTPOHOB iy, = 0,4M?/Bc, MOABUKHOCTB ABIPOK U, = 0,2M2/Bc.
Onpeznenute NpOBOJIUMOCTH a) YUCTOTO repMaHusl, 0) repMaHus, JIETHPOBAHHOTO JIEMEHTOM 3
TPYIIIbI, €CIIM KOHLIEHTPAIHs JETUPYIOIUX rpuMeceit paBHa 4,5%1011M-3 u Bce nmpumecu
MOHU3HUPOBAaHbI, B) FepMaHUs, JIETUPOBAHHOTO JIEMEHTOM 5 TPYIIIbI, €CIM KOHLEHTpALUs
Jerupyromux npumeceit papua 4,5*1012 m-3 u Bce nmpumMecu HOHU3UPOBAHBI.

2. N300pa3ute MaJIOCUTHATIBHYIO BBICOKOYACTOTHYIO SKBUBAJIIEHTHYIO CXEMY OUIIOJIIPHOTO
TpaH3HUCTOpa JUIA aKTUBHOU oOsacTu (cxemy Jlxuakonerto). [loscHute hnzndeckuii CMBICH ee
37eMeHTOB. J{J1s1 pexxrma, B KOTOPOM NOCTOSHHBIN TOK KosuiekTopa [ k0 =5 MA, C 3 = 8 nd,
Cka =Ckn = ln®, r 6 = 100 Om, [ =100, f T = 800 MI'y Haiigute 1udPy3noHHYIO EMKOCTB
CJl, xpyTH3HY IPOXO/IHOM XapaKTepPUCTUKH TPAH3UCTOPA HA HU3KOW 4acTOTE U IPaHUYHYIO
4acTOTY 10 KPYTH3HE.

IIpoueaypa nposenenus

[TpoBoauTCs B YCTHOH (hopMe 1o OusieraM B BUJE MOATOTOBKH M M3JIOKEHUS pa3BEPHYTOrO OTBETA.
Bpems Ha noarotosky orsera — 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CB80eHUA OUCUUNTIUHDL

1. Komnerenuusi/Muankarop: NJ-2omnk-1 [Ipumenser 3HaHUS €CTECTBEHHBIX HAYK U
MaTE€MaTU4YeCKUE METObI I PEIICHU 3a7a4 TEOPETUUECKOr0 U MPUKIIAHOTO XapaKTepa

Bonpocsl, 3aganus
1.Yt0 Takoe 3¢ppeKkTHBHAs INIOTHOCTh COCTOSIHUH 3JIEKTPOHOB B 30HE npoBoauMocTr? Kak oHa
3aBUCHUT OT TEMIIEpPATyphl U MO4YeMY?
2.M300pa3uTe U cCpaBHUTE MEXIY COO0H BOIbT(apaaHble XapaKTePUCTUKH BapUKAaIoB C
IUTAaBHBIM, PE3KUM M CBEPXPE3KUM p - n epexojamu. [[ist Bapukana ¢ pe3kuM CTyIeHYaThIM
nepexoa0M U300pa3uTh paclpeieeHus INIOTHOCTH MPOCTPAHCTBEHHOTO 3apsa,
HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJISL ¥ OTEHIIMaa BJI0JIb OCH, IEPIEHIUKYISPHOU
IUIOCKOCTH MEPEX0Aa, IPH JBYX 3HAYCHMSIX 3aKPbIBAIOLIETO HANIPSKEHHUS.
3.I'panuyHbIe U IpeAETbHBIE YACTOTHI OUMOISPHOTO TpaH3ucTopa. COOTHOLIEHUS MEXTY
HUMHU. 3aBUCUMOCTH 3THX 4acTOT OT apaMeTPOB MAJIOCUTHAJIbHOW SKBUBAJIEHTHOM CXEMBI
TpPaH3UCTOpa U OT paboYero Toka.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.B 4-x BajeHTHBIN 3JIEMEHT BBEJICHA 5-TH BAJICHTHAsS pUMech. OTpeieuTe THI
IIOJIYIIPOBOIHUKA
OtBerTsI:
Cob6cTBennslit monynpooanuk [lomynpoBoanuk p-tuna [lomynpoBoaHUK n-Tuna
Bepnsiit orBet: [lomynpoBogHUK n-TuIa
2.B 4-x BaneHTHBIN 3JIEMEHT BBEICHA 3-X BaJIeHTHas puMech. Onpenenure Tun
ITOJIyIIPOBOJTHHKA
OtBeThI:
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CobctBennslit monynpooanuk [lomynpoBoanuk p-tuna [lomynpoBoaHuK n-Tuna
Bepnwsiit orBet: [lonynpoBogHUK p-THNa

3.KakoBo HanpskeHUE OTKphIBAHME KPEMHHUEBOTO MOIYIIPOBOAHUKOBOIO JU0A
OTtBeTsI:

0B0,2B0,6B
Bepnsiit oteet: 0,6 B

4.0mpenenute B Kakol o0siacTu paboTaeT KpeMHHUEBBIH OUTIOJISAPHBIA TPAH3UCTOP, €CIIN

BBITIOJIHSIETCS ciienyroiee yeaosue U6r=0,7 B Uok=-3 B
OTtBeThI:

AxtuBHas obnacte O6nacts orceukn O0nacTh HackieHus: luBepcHas 061acTh
Bepuslii oTBeT: AKTHBHAs 0071aCTh

5.Bribepute npaBuibHOE 0003HAYEHHE N-P-N OUIOISPHOTO TPAH3UCTOPA, BBEIS HOMED

pucyska | unu 2

TTTR=—"?
UGK? T
> D’K’?
Yes ¢I6‘rs 2
Lo

Figure 1 O603HaueHUs 6MNONAPHOrO TPaH3UCTOPA

OTBeTHI:
12
Bepnsiit otBeT: 1

2. Komnerennusi/Ungukarop: NJI-2onk-3 BeiOupaer ciocoObl 1 cpeicTBa U3MEpEHU 1 MPOBOIUT
AKCIIEPUMEHTAIbHBIE UCCIEA0BAHUS

Bonpocsl, 3aganus
1.ITonw3ysick Monenbio D6epca-Mosuia, HOCTPONTE U MOSCHUTE MPOXO/IHBIE XapaKTEPUCTUKU
OUIIOJIIPHOTO TPAH3UCTOPA, BKIIFOUYEHHOTO 110 CXeMe C OOLIUM SMUTTEPOM, U €ro
MaJIOCUTHAJIbHYIO SKBUBAJICHTHYIO CXEMY JUIsl HU3KHUX 4acToT. Kakue sBiieHus B peaabHOM
CTPYKTYp€ TPaH3UCTOPA, 3aMETHO BJIMAIOLINE HA BUJ] 3TOM SKBUBAJIEHTHON cXeMbl U (popMy
MPOXOJHBIX XapaKTEPUCTUK, HE YUUTHIBAIOTCS B ATONW MOJIETH?
2.300pa3uTe U CpaBHUTE IKBUBAJIEHTHBIE CXEMBI MOJTYIPOBOAHUKOBBIX P - N IMOJIOB,
UCIIOJIb3YEMBIE JJISl PACUETOB CTATUYECKUX PEKUMOB JAMOAOB U AMHAMUYECKUX MPOLIECCOB B
Hux. [locTpoiite cTaTMuecKyro XapakTepucTuKy aunoaa, nMeromero npu T = 300 K ok
HaceinieHus 10-13 A u conportuBnenne mareprana 6as3sl 12 OM npu U3BMEHEHUHU NPSIMOTo ToKa
1o 30 MA.
3.Kak 3aBUCHT OT HaNpsHKEHUS MEXKy 3aTBOPOM U NCTOKOM ITOJIEBOTO TPAH3UCTOpa C
YIPABISAIOLUUM P-N IEPEXOA0M IPOBOJAUMOCTb KaHaJIa IPU MaJIbIX HAMIPSLDKEHUAX MEXITY
CTOKOM U UCTOKOM. [IpH KakuX ycIoBHSX MOJIEBOM TPAH3UCTOP MOKHO MCIIOIb30BaTh KaK
JMHENHOE 3JIEKTPUUECKH PETYINPYEMOE COIIPOTUBIIEHHE?
4.0Onpenenute B Kakoit odnactu padotaet n-p-n bT, ecmtm Ub’D = 0,65 B, UKD = 10 B.
Hapucyiite nmxexuonnyto mojaens bT, onuceiBatomyto padoty BT 1o nocrosHHOMY TOKY B
sTOM oOnacTu. Hanmumure ypaBHEHUS 1715 pacdeTa BXOIHbIX, IPOXOIHBIX U BBIXOAHBIX
xapaktepucTtuk bT, BkimrouenHoro no cxeme Ob.
5.0npenenute B Kakoi obnactu Haxoautes N-p-n bT, ecmu UB’D = 0,7 B, UB’K =1 B.
Hapucyiite nepenatounyto moaens J6epca-Moiuta BT, onuceiBaromyto padoty BT mo
MOCTOSTHHOMY TOKY B 3TOM oOnactu. Hanumure ypaBHEeHUS 1715 pacdeTa BXOIHBIX, POXOAHBIX
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U BBIXOAHBIX XapakTepuctuk BT, Bkimouennoro no cxeme O3. M3o0pa3ute Bce 3TH
XapaKTEPUCTHUKH.

6.1300pa3ute MaJlOCUTHATIBHYIO BBICOKOYACTOTHYIO SKBUBAJICHTHYIO CXEMY OUTIOJISIPHOTO
TpaH3MUcTOpa JUlsl aKTUBHOU obunacTtH (cxemy Jlxuakonetto). [loscuute huznueckuii cmpicn ee
a51eMeHTOB. [[11s1 pexxuMa, B KOTOPOM MOCTOSIHHBIN TOK kKosuiekropa [ kO =5 MA, C 3 =8 nd,
Cka =Ckn = 1n®, r 6 = 100 Om, [ =100, f T = 800 MI'1 HaiinuTe TUh)Y3HOHHYIO EMKOCTh
C/I, xpyTH3HY IPOXOJHOMN XapaKTEPUCTUKU TPAH3UCTOPA HA HU3KOW YaCTOTE U IPAHUYHYIO
YacTOTY 110 KPYTHU3HE.

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.BeiOepure npaBuIIbHOE ONPEIETIEHNE BXOAHON XapaKTEPUCTUKH OUITOIIPHOIO TPAH3UCTOPA,
BKJIIOYEHHOTO 10 CXEME C OOLINM SYMHUTTEPOM
OTtBeTsI:
3asucumocts 16(U63) mpu nocrossaHOM Hanpsikennn Ukd 3aBucumocts [k(UG23) mipu
nocTostHHOM HanpspbkeHun Ukd 3aBucumocTth [k(Uk?) npu mocTostHHOM HanpspkeHud U2
Bepnpiii otBet: 3aBucumocts 16(U63) npu noctostHHOM HanpsikeHun Uk
2.Bribepute npaBUIIbHOE ONpEIEICHNE POXOIHON XapaKTEePUCTUKN OUITOISIPHOTO
TPaH3UCTOPA, BKJIFOUEHHOTO 110 CXEME C OOIIUM AIMUTTEPOM
OtBeTsl:
3aBucumocts 16(U62) nmpu noctossHHOM HanpsbkeHur Uk 3aBucumocts [k(U63) mpu
nocrossHHOM HanpsbkeHun Uxs 3aBucumocts Ik(Uk3) npu nocrossHHOM HarpsbkeHun U623
Bepnpiii otBet: 3aBucumocts [k(U63) npu nocrossHHOM HarpsikeHun UK?
3.BeiGepuTe npaBuiIbHOE OIIPEIEIEHUE BHIXOAHOM XapaKTepUCTHKN OUIOISIPHOTO
TPaH3UCTOPA, BKJIFOUEHHOTO 110 CXEME C OOIIUM AIMUTTEPOM
OtBeTsl:
3aBucumocts 16(U62) mpu noctossHHOM HanpspkeHur Uk 3aBucumocts [k(U63) mpu
nocrossHHOM HanpsbkeHun Uxs 3aBucumocts Ik(Uk3) npu nocrossHHOM HampsbkeHur U6
Bepnpiii otBet: 3aBucumocts [k(Uk3) npu nocrossHHOM Hanpsbkenun U6
4.]111 Kakol cxeMbl BKIIOUEHHSI OUMOJISIPHOTO TPAH3UCTOPA IPUMEHSIETCS MHKEKIIMOHHAs
MoJieIb TPAH3UCTOpPA, MIOKAa3aHHAasl Ha PUCYHKE
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Figure 2 MH}XeKUMOHHasA mogenb 6UnonsapHoro TpaHMcTopa

OTBeThI:
Cxema c obureit 6a3oii Cxema ¢ o6mum sMuTTepoM Cxema ¢ 00LIMM KOJIIEKTOPOM
Bepnplii otBeT: Cxema ¢ o0ieit 6a3zoit
5.J11s1 KaKoii CXeMbI BKIIFOYEHUS OMITOJISIPHOTO TPAH3UCTOPA IPHUMEHSIETCS TTepeaaTOqHast
MOJIeJIb TPaH3UCTOpa, OKAa3aHHAsl Ha PUCYHKE
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Figure 3 MNepeaaTouyHaa moaenb 6UNONAPHOrO TPAH3UCTOPA
OTBETHI:
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Cxema c obmreit 6a30ii Cxema ¢ 00mum sMuTTepoM Cxema ¢ 00LIIM KOJIEKTOPOM
Bepnsriii otBeT: Cxema ¢ 00IIUM SMUTTEPOM

3. Komnerenmus/Muankarop: NJ1-3onk-3 OOpabaTeiBacT U NpeaCTaBIAET I10IyICHHbIE
IKCIIEPUMEHTAIIbHBIC JAHHBIE [UIS [TOTyIEeHHsI 0OOCHOBAHHBIX BBHIBOJIOB

Bomnpocel, 3axaHus
1.M300pa3uTte u MOsSCHUTE MPOXOAHBIC U BBIXOJIHBIC cTaTHUecKue Xapakrepuctuku MOIT
TPaH3KUCTOPA CO BCTPOCHHBIM N KaHAJIOM. Kak M3MEHSTCS 3TH XapaKTePUCTUKH MPU U3MEHEHUU
TEMIEPATYpHI.
2.CpaBHHTE MEXy COOON KPYTHU3HBI IPOXOIHBIX XapPAKTEPUCTUK OUIOISIPHOTO U ITOJIEBOTO
TPaH3UCTOPOB, MIPU MapabOIUUYECKOM annmpoKCUMaluK, padOTaIOIIUX MPU OJUHAKOBBIX
nocTostHHBIX Tokax 10 = 10 MA, eciiu B IOJIEBOM TPaH3UCTOPE 3TOT TOK COOTBETCTBYET
HYJIEBOMY HAIPSDKEHUIO 3aTBOP-UCTOK MPU HAMPSKEHUU OTCeUKH - 4 B, a OunosnspHbIi
TpaH3UCTOP UMeeT conpoTuBiaeHue 6a3pl 100 Om u f = 100.
3.N3006pa3ute npoxoaubie XxapakrepuctTuku MOII mosieBoro TpaH3ucTopa ¢ MHAYITUPOBAHHBIM
n-xananoM. Kak U3MeHsITCS 3TH XapaKTEPUCTUKU IIPU YBEIUYEHUE TEMIIEPATypPhl U o4YeMy?
N300pa3ute BHIXOIHBIE XapAaKTEPUCTUKHU TAKOTO TpaH3uCTOpa. Kak M3MEHSTCS BBIXOHBIC
XapaKTEPUCTUKH, €CITU HAMPSIKEHHE 3aTBOP-HUCTOK MEHBIIIE HAMIPSHKEHUS B TEPMOCTAOUITBLHOM
TOouKe?
4. 300pa3ute U CpaBHUTE MEXY COOON IPOXOHBIC U BBIXOIHBIE XapaKTEPUCTUKHU MOJIEBBIX
TPAH3UCTOPOB C YIPABJISIONIUM IEPEX0JIOM U N KAHAJIIOM U C HAaBEJECHHBIM N KaHAJIOM.
CpaBHUTE TaKxke
MaJIOCUTHAJIbHBIE BEICOKOYACTOTHBIC SKBUBAJICHTHBIE CXEMBI 3 THX TPAH3UCTOPOB.
5.Iosicaute pusmueckuii MexaHU3M BIHMSHHS KOJUIEKTOPHOTO HAMPSDKEHUS B OUIIOISIPHOM
TPAH3HUCTOPE Ha TOK KOJJIeKTOpa. CpaBHUTE MO CTETIEHHU 3TOTO BIUSHUS CXEMBI C 3aJJaHHBIM
HanpsDKeHUueM 0a3a-d>MUTTED U C 33JaHHBIM TOKOM 0a3bl. Kakue 31eMeHThl B MaJOCUTHAIBHOMN
HU3KOYACTOTHOM SKBUBAJICHTHOU CXEMeE TPAH3UCTOPA OTPAXKAIOT 3TO BIUsHUE?

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Kakoi 3aBUCUMOCTBIO ONHCHIBAETCS MPOXOIHAS XapaKTEPUCTHKA OUIIOISIPHOTO TPAH3UCTOPA
OTBeThI:

JAUHeNHas napabojnyecKkast SKCIOHeHIIUaNbHas
BepHbIi1 OTBET: 3KCITOHEHIIMAIbHAS

2.Kaxkoii 3aBUCMMOCTBIO OIMCBIBAETCS MPOXOAHASI XapaKTEPUCTHKA IIOJIEBOTO TPaH3UCTOpa
OTBeThI:

JAUHeNHas napabojanyecKkast SKCIOHeHIUanbHas
BepHnblii oTBeT: napabonuueckas

3.Jlns xakoii o01acTu paboTHI ClipaBeIMBa JIMHEHHAsE MATOCUTHAJIbHAS SKBUBAJICHTHAs CXeMa

JKrakoneTTo, moKa3aHHas Ha puUC.
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Figure 4 ManocurHanbHasa 3KBUBaNEHTHaA cxema 6UNoONAPHOro TpaH3McTopa

OtBeThI:
AxTuBHas o6macte O6nacTs Hackimenust laBepcHas 001acTh
Bepublii oTBeT: AKTHBHAs 00J1aCcTh
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3aJ]aHue, KOTOPBIN MOKa3aJl IPU OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOMOJIHUTEIbHbIC BOMPOCHI, UTO BIIAZICET MaTePUAIOM U3y4ECHHON
JUCITUTIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUS JTSI OOBSICHECHHS Pa3IMYHBIX SBJICHUH U PEIICHUS
3azad.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBiseTcs CTYAEHTY,
MPaBUWJIFHO BBHIOJIHUBIIEMY NPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPABUIIBHO OTBETHBIIEMY Ha
BOIPOCHI SK3aMEHAIIOHHOTO OUJIeTa ¥ Ha JIOTIOJHUTENIBHBIE BOTIPOCHL, HO IOMYCTHBILEMY TIPU
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIICTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIISCTBCHHBIC U JIaXKe IPyObIe OMUOKH, HO 3aTE€M HCIPABUJI HX CaM, & TAK)KE HE BBITIOTHWUII
MIPAKTUYECKOE 3aJJaHie U3 9K3aMEHAI[MOHHOT0 OnieTa, HO JJM00 HAaMETHII IPAaBUIBHBIN MYTh €ro

BBITIIOJTHEHU S, TMOO 0 YKA3aHUIO SK3aMEHATOpa PeIlni IPYryko 3a/1ady U3 TOTo K€ pas3zena

JUCIUTIAHBI.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJIIETCS CTYJEHTY, KOTOPBIN: a) HE OTBETHJI HA BOIIPOCHI 3K3aMEHAI[MOHHOTO OUjIeTa U He
CMOT pPelINTh, TMO0 HAMETUTDH MPABMIIBHBIN MMyTh PEHICHUS 3a/1a4l U3 OuseTa; 0) He CMOT PelInTh,
100 HAMETUTD MTPABWIbHBIN MyTh PELICHUs 3314l U3 9K3aMEHAIlMOHHOI0 OujieTa U Jpyroi
3a/1a4M Ha TOT K€ pa3/ieN IUCLUUIUIMHBI, BBIIAaHHON B3aMEH Hee; B) IPU OTBETE HA JOMOJHUTEIbHBIE
BOIIPOCHI 0OHAPYX W HE3HAHKE OOJIBIIOr0 pasjiesa 3K3aMeHAIlMIOHHOM POrpaMMBl.

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OalIbHO-PEHTHHIOBOM CHCTEME AJIS
crynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALUOHHOMN COCTABIISIOIINX.
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