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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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-1 CniocoGeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYeCKOro aHalin3a U MOJICITUPOBAHUS B MHKCHEPHOU 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 MIPUKIIATHOTO XapaKTepa

2. OIIK-3 CniocobeH nMpoBOAUTH SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS U U3MEPEHUS,
00pabaTbIBaTh U MPEACTABISATH MOTYyYCHHBIC JAHHBIE C YI€TOM CHEIM(PUKN OMOTEXHUIECKUX
CHCTEM UM T€XHOJIOTUH
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUHN U POBOJIUT 3KCIIEPUMEHTAJIbHbIE
UCCIIEI0BaHMS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS
HOJIy4eHUs1 00OCHOBAHHBIX BHIBOJIOB

1 BKIIFOYACT:
AJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanmsaiuu: Jlomyck K 1abopaTopHoit padboTe
1. JIP Nel.1. Cratuueckue xapakTepucTuku 1/m auozoB (JlaboparopHas pabota)
2. JIP Nel.2. Cratuueckue XxapaKTepUCTUKH OUTIONSIPHBIX TpaH3ucTopoB (JIaboparopHas
paborta)
3. JIP Nel.3. TTapameTpsl MoAenu OunoisipHoro Tpanzucropa (Jlaboparopuas padota)
4. JIP Nel.4. Cratnueckue XxapaKTepUCTHKH 10JIeBOro TpaHzucTopa (JlaboparopHas pabota)

®Popma peanusaimu: [lucsmennas padbora
1. KP Nel.1. ®usndeckoe OCHOBBI 2J1€KTpOIpoBoiHOCTH 1/11. (KoHTponbHas paboTta)
2. KP Nel.2. Ilpunanun aewctBust OunodsipHeix Tpan3uctopoB (Kontponbhas paborta)
3. KP Nel.3. [Ipunuun neiictBus nosnessix Tpan3uctopoB (KoHTponbHas paboTa)

BPC aucuuniauHbl

4 cemecTtp

Beca KOHTpOIbHBIX MeponpusaTHil, %

P T IUCLATLIUHBI Nupexe KM- | KM- | KM- | KM- | KM- | KM- | KM-
A KM: 1 2 3 4 5 6 7

Cpok KM: 4 8 8 12 14 15 16

PU3NYECKNE OCHOBBI MOTYTIPOBOIHUKOBOM
AIIEKTPOHUKHU

®U3NYECKNE OCHOBBI OTYTIPOBOIHUKOBOM
AIIEKTPOHUKHU




KonTakTHbI€ SIBIEHUS. DJIEKTPOHHO-
JBIPOYHBIN nepexo, 6aprep HloTTkHy,
reTEPOIEPEX0/Ibl

KoHTtakTHbIC SIBICHUS. DIEKTPOHHO-
JIBIPOYHBIN TTepexo, 6apsep IoTTKH,
TeTEPOIEePEXOIbI

[TorynpoBOIHUKOBBIE TUO/IBI HA OCHOBE
AJIEKTPOHHO-ABIPOYHOI0 NEPEXOJIA.

ITomynpoBOXHUKOBBIE TUOABI HA OCHOBE
3JICKTPOHHO-ABIPOYHOI0 IIEPEX01a.

bunonsipubie TpaH3UCTOPHI

bunonsipubie TpaH3UCTOPHI

IToneBpie TpaH3UCTOPHI

IloneBple TPaH3UCTOPBI

OnTO037€KTPOHHBIE OJIYIPOBOIHUKOBBIE
3JIEMEHTBI U CTPYKTYPBI

OnTO037€KTPOHHBIE NOJIYTIPOBOIHUKOBBIE
AJIEMEHTBI U CTPYKTYPBI

Bec KM:

4

12

20

20

20

12

12

$O6m1as gacts/[1s1 MPOMEKYTOUHON arTecTanuud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-1 N-20rk-1 [Ipumensier | 3HaTh: JIP Nel.1. CraTudeckue XapakKTepUCTHKH 11/ 1uo1oB (JlaboparopHas

3HAaHU CCTCCTBCHHBIX HAYK
N MaTeMaTH4YCCKHE MCTObI
JUIA PpECUICHUA 3aJa4d
TCOPCTUUCCKOTO )51
MMPUKIAAHOI0 XapaKTepa

OCHOBHBIE TUIIBI
OUIOJISIPHBIX TPAH3UCTOPOB,
UX MOJIEJIH U CTIOCOObI
KOJIMYECTBEHHOTO OTACAHHS
C NPUBJIEYCHUEM
COOTBETCTBYIOLIETO (PHU3HKO-
MaTeMaTHYeCKOro arnmnapaTa
(u3HYECKOe OCHOBBI
3JIEKTPOIIPOBOTHOCTH
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 (PU3HUKO-
MaTeMaTHYeCKOTO armapaTa
YMers:

IIPOBOAUTE pacdCT BOJIbT-

pabora)

KP Nel.1. ®uszndeckoe OCHOBBI AIeKTponpoBoaHOCTH 11/11. (KoHTpOmbHas
pabora)

JIP Nel.2. CtaTueckue XapakTepUCTUKU OUIIOJISIPHBIX TPAH3UCTOPOB
(JTaboparopnas paboTa)

JIP Nel.3. ITapametpsl Mmonenu 6unosisipHoro Tpansucrtopa (JlaboparopHas
pabora)

JIP Nel.4. CtaTnueckue XapakTEpUCTHKU M0JIEBOTO TPaH3UCTOpa
(JTabopaTopnas pabora)

KP Nel.2. Ilpunnun nefictBus OMNOISpHBIX TpaH3ucTopoB (KoHTponbHas
paborta)

KP Nel.3. Tlpunnmn neictBust mojieBbix Tpan3uctopoB (KortponsHas
paborta)




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
MCCIIeIOBAHHS

3HATh:

THUTIOBBIE PEKIMBI
HCIIOJI30BAHHUS
OUIOJISIPHBIX TPAH3UCTOPOB
THUIIOBBIE PEKUMBI
HCIOJIb30BaHUs MOJIEBBIX
TPAH3UCTOPOB

THUTIOBBIE PEKIMBI
HCIIOJI30BAHHUS
MOJIYTIPOBOTHUKOBBIX
JTMOJI0B

YMers:
9KCIIEPUMEHTAIBLHO
OTIpe/IeIIsATh OCHOBHBIE
XapaKTePUCTUKH U
rapaMeTpsl MOJENIeH

JIP Nel.1. Cratnueckue XxapakTepUCTHKH I1/11 110108 (JlabopaTropHas
pabora)

JIP Nel.3. ITapametpsl Moaenu OunoisipHoro Tpanzuctopa (JlaboparopHas
pabora)

JIP Nel.4. Cratnueckue XapaKTEpUCTHKH MOJIEBOTO TPaH3UCTOpa
(JTaGoparopnas padoTta)

KP Nel.2. Ilpuniun aeicTBust OMnosipHbIX TpaH3ucTopoB (KoHTpoabHas
pabora)

KP Nel.3. Ilpunimn aecTBUS MOJIEBbIX TpaH3UCTOPoB (KoHTponbHas
pabora)




II0JIEBBIX TPAH3UCTOPOB
9KCIIEPUMEHTAIILHO
OIIpEAEIATh OCHOBHBIE
XapaKTepUCTUKU U
rapameTpsl MOZACIIEH
IIOJIYIIPOBOXHUKOBBIX
JTMOJI0B
9KCIIEPUMEHTAIIBLHO
OIpeEIsATh OCHOBHBIE
XapaKTEpUCTUKU U
rapameTpsl MOAEIIEH
OUIIOJIIPHBIX TPAH3UCTOPOB

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 OUIONISIPHBIX
TPAH3UCTOPOB U ONHUCAHUS
MIPUHIIMIIOB UX PabOTHI €
HCII0JIb30BAaHNUEM THUIIOBBIX
MOJIENIEN U CTAaHIAPTHBIX
MPUKJIAJHBIX IPOrpaMM
METO/]Ibl MAaTEMaTH4YECKOI0
MOJIETUPOBAHUS OCHOBHBIX
XapaKTEPUCTHK MOJIEBBIX

JIP Nel.1. CraTudeckue XapaKTepUCTHKH 11/1 1no1oB (JIaboparoprast
pabora)

JIP Nel.2. CtaTnueckue XapaKTepUCTUKU OUIIOJISIPHBIX TPAH3UCTOPOB
(JTaboparopnas paboTa)

JIP Nel.4. CtaTtnueckue XapaKTEpUCTHKH M10JEBOTO TPaH3UCTOpa
(JTabopaTopnas pabora)

KP Nel.2. Ilpunnun nefctBus OMNOISpHBIX TpaH3ucTopoB (KoHTponbHas
paborta)

KP Nel.3. Tlpunnmn nefictBust mojieBbix Tpan3uctopoB (KortponsHas
paborta)




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




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JIP Nel.1. CraTudyeckue XapaKTepHCTHKH 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, onpoc 1Mo KOHTPOJILHBIM BOIIPOCaM

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

I/I3MepeHHe CTaTUYCCKUX XapPAKTCPUCTHUK ITOJIYIIPOBOJHUKOBEIX JUOJ0B

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: OCHOBHBIE THUIIBI
IMMOJIYITPOBOJHUKOBBIX AWOAOB, HUX
MOJeNU u CIOCO0BI
KOJINYECTBCHHOI'O OIIMCaHuA C
IPUBJICUYEHHEM COOTBETCTBYIOILETO
($u3UKO-MaTEMaTUYECKOT O

1.Kak usmeHuTcs npavas 6emeb CTaTHYECKOU
XapaKTEPUCTUKU, €CITH TEMIEPATYPY KPEMHHEBOTO
auoja yBenuuuTs Ha 50 K?

anrmapara
3HaTh: TUIIOBbIE PEKUMBI 1.ITosicHUTB, KaKUM 00Pa30M IMOTYYaeTCs U300paKCHHE
UCTIOJIb30BaHUS CTaTUYECKOM XapaKTEPUCTUKY JINO0JIa Ha DKpaHe

MMOJIYITPOBOJJHUKOBLIX JUO/J0B

ocmmutorpada. Kakyro posns urpaer popma uMIysibcoB
HanpsiHKEHUs?

2.Kak BausieT yBenuueHue U3MEPUTEIbLHOTO
COIIPOTHBIIEHUS Ha popMy HaOII01aeMOM
XapaKTepUCTUKU?

3.B ueM CXOACTBO U pazIuuue npamvlx eemeeti
CTaTMYECKUX XapaKTEePUCTUK FePMaHUEBOTO U
KPEMHHUEBOT'O TNOI0B?

4.IlepeuncanTe OCHOBHbBIE THIIBI AHOJOB

3HaTh: METOJbl MAaTEMaTHYECKOIO
MOJIETTMPOBAaHUS OCHOBHBIX
XapaKTEePUCTUK
IIOJIyIIPOBOJIHUKOBBIX ~ JTMOJAOB U
OTKCaHMsI IPUHIIUIIOB UX PAOOTHI ¢
HCITOJIb30BaHNEM THTIOBBIX
Mozeen 51 CTaHJAPTHBIX
MIPUKJIAJHBIX TPOrpaMm

1. Kak Ha3bIBalOTCS AMO/BI. KOTOPbIE paboTaoT Ha
0o0paTHOM BETBU BOJIbT-aMIIEPHOM XapaKTEpUCTUKU
auona?

2.Kak Ha3bpIBarOTCS JMOMBI, UCTIOTIh3yeMbIE KaK
IIEpEMEHHBIE KOHACHCATOPBI B PaIUO3JIEKTPOHHBIX
ycTpoiicTBax?

YMeTh: MMpOBOAUTL PACUYCT BOJIBT-

1.Yyer u uckiroueHue npu o0paboTke n3MepeHuit

AMITICPHBIX XapPaKTCPUCTUK BJIIMAHHA U3MCPUTCIIBHOTO COIMMPOTHUBIICHUSA Ha (1)OpMy
MIOJIyIPOBOJJHUKOBBIX ~JHOJOB C IIPSIMON BETBU CTaTMYECKON XapaKTEPUCTUKU JUOJA
HOMOILBIO COOTBETCTBYIOLIETO

($HU3UKO-MaTEMAaTHIYECKOTO

anmnapara

YMeTs: JKCIIEPUMEHTAIBHO 1.CocTaBUTh CXEMY 11 U3BMEPEHMSI CTATUYECKUX
OIpeneNnsTh OCHOBHBIE XapaKTEePUCTHK IHO/I0B

XapaKTEpUCTUKU M  IapaMeTpsl

MoJeNen ITOJIYITPOBOTHUKOBBIX




‘ JINOJI0B ‘

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOJIHEHO MPEUMYIIICCTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-2. KP Nel.1. ®u3nveckoe 0CHOBBI 3JIeKTPONPOBOAHOCTH II/II.

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOrO0 MeponpusaTus: KonrponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 12

IIpouenypa mnpoBeaeHUs] KOHTPOJbHOr0 Meponpusitusi: Kaxaplii CcTyaeHT mojiydaet
WHJIUBUlyaJIbHOE 3aJaHue U3 3-X BompocoB. B Teuenue 1 4. 30 MHH. CTYJEHT B ayJuTOpUHU
MACbMEHHO OTBEYAET Ha 3TU BOIPOCHI

Kparkoe conepxxanue 3agaHus:
3anano:
Tun maTepuana, TUI IPOBOAUMOCTH T1/T, KOHIIEHTPALUS IPUMECH, KOHLIEHTpALHsI
coOcTBEeHHBIX HocuTenen 3apsana. Temneparypa TO, uzmenenue remnepatypst DT

3anaua 1.

Onpenenuts TUI IpUMecH. PaccunTaTh KOHIIEHTpAllMM OCHOBHBIX U HEOCHOBHBIX TMOJBUXHBIX
HocuTenei 3apsana. Kak oHM u3MeHsTCs pH noBblieHnu Temneparypsl Ha DT? Ecnu
U3MEHATCS, TO pACCYUTANTE BO CKOJIBKO pas.

3amaua 2.

N306pa3uTte u NOSICHUTE 3aBUCUMOCTh KOHLIEHTPALIMK OCHOBHBIX HOCUTENEH 3apsia B 30HE
IPOBOJUMOCTH (WJIM B BaJICHTHOH 30HE) I/ 33/1aHHOTO THIIA C 3a/JaHHON KOHIEHTpaIuen
npumecu ot TemrepaTypsl B uHTepBaie 0 < T < 600 K. Kak ona uzmenunrces, eciau
KOHIIEHTpALUs IPUMECH CTaHET B 4 pa3a BbILIE U MIOYEMY?

3agauya 3

PaccuuTaiiTe ynenpHble TPOBOAUMOCTH YHCTOTO TI/TT M TI/TT C 3a7aHHON mpumMechio ipu T=T0

U 33/1aHHON KOHILIEHTpAIHsi COOCTBEHHBIX HOCUTENEH 3apsa, €ClU MOABHKHOCTh 3JIEKTPOHOB

un= 3900 cM2/B ¢, noasuxHOCTh AbIPOK Up= 1900 cM2/B c. Kak usmensarcs stu

IIPOBOAMMOCTH C NoBbleHneM TeMreparypsl Ha DT K? Ecnu usmensres, To paccuntaiTe Bo

CKOJIBKO pas.

| I'pynma/Homep | Tun | Konuenrpanus | Tun | KoHnnenrpanus | TO | DT |

10




B )KypHaJe Martepuaga | COOCTBEHHBIX MPOBOJMMOCTH | TIPUMECH, CM -3

HOCHTEJICH 3apsaa, | m/m

cM -3
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:

3HAaTh: OCHOBHBIE THUIIBI
IMMOJIYITPOBOJHUKOBBIX AWOAOB, HUX
MOJeNU u CIIOCOOBI
KOJINYECTBCHHOI'O OIIMCaHuA C
HPUBJICUYEHHEM COOTBETCTBYIOILETO
($u3UKO-MaTEMaTUYECKOT O

1.ITosicHUTE MPOIIECCHI, TPOUCXOAAIINE B P-N MIEPEXOC
MIpH TI0J1a4Ye Ha HETo ImpsiMoro cMmetnieHus. [lokaxure, Kak
B 00CTHCHHOM CJIO€ HCKaXEHBI SHEPTC€THUCCKUE 30HBI
MOJTYTIPOBOJIHUKA TIPU HYJIEBOM M MOJOKUTEIHHOM
cMmenieHuu. M300pa3ute pacnpenencHiue KOHIEHTpaIui
HOCHTENIeH, 00bEMHOTO 3apsijia, BHYTPEHHETO MO |

anmapara KOHTaKTHOM pa3HOCTH MOTEHIIUAJIOB B PE3KOM
CTYIEHYATOM P-N TIEPeX0Jie MPHU HYICBOM U
MIOJIOKUTEIILHOM CMEIICHUU.

3HaTh: duznyeckoe OCHOBBI 1.B 4-x BajeHTHBIN 3JIEMEHT BBE/ICHA 5-TH BaJCHTHAs

3JIEKTPONPOBOJHOCTH npuMech. OnpeaenuTe TUIl MOIYITPOBOIHUKA

2.B 4-x BaneHTHBIN 3JIEMEHT BBEEHA 3-X BaJCHTHas
npumMech. OnpeaenuTe TUI MOJYTIPOBOJAHUKA

3.Kakne o0macTi BOSHUKAIOT TPU KOHTAKTE
MOJTYITPOBOJIHUKOB P-TUIIA U N-TUIIA

4.TlosicHHATE TIPOLIECCHI TIPOUCXOIAIINE B P-N TIEPEX0/Ie
IIpU NoJjaue Ha Hero oopaTtHoro cMeieHus. [losicaure
nporecc GopMUpOBaHHS IPoOOs mepexona. TUmbl 1
oco0eHHOCTH MTpoboeB. M300pa3uTe Moy
cratnueckyto BAX monynpoBogHUKOBOIO AHOJA C
Y4ETOM NPOOO4.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu bINOJIHeHUs: 3HaHUs: 3aJaHUE BBIITOJIHEHO MOJIHOCTHIO

Ouenka: 4

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku btnoanenust 3uanus. I3 3-x 3a1aHuil BBITTOIHEHO 2.

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapakmepucmuxu eublnonneHus 3uanus: 3 3-x 3agqanuii ¢ He3HAYUTEIbHBIMU OLIMOKaMHU

BBIIIOJIHEHEBI BCE

Oyenka: 2

Onucanue XapakmepucmuKu 6blnOJHEeHUsl 3HAHUA. He BrimmonHeHo HU OJJHO 3aJaHHEC UJIN BCE
3aJaHus BBIIIOJIHCHEI C T py'6BIMI/I OIIMOKAMH
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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 KOHTPOJIbHOI0 MeponpusiTus: [IpoBepka MoAroTOBKH K J1aOOpaTOpHOH
paboTe, onpoc 1Mo KOHTPOJIbHBIM BOIIPOCaM

KpaTkoe conep:kanue 3a1aHusi:

M3MepeHne cTaTHYeCKUX XapaKTepUCTHK OUIIOJISIPHBIX TapaMeTpOB

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: METOJABI MATCMATHYCCKOI'O

MOJICJINPOBAHUS OCHOBHBIX
XapaKTEPUCTUK OUITOJISIPHBIX
TPaH3UCTOPOB u OIUCaHMS
OPUHLMIIOB  UX  paboTel ¢
UCIIOJIb30BaHUEM TUIIOBBIX
Mozeen 51 CTaHJAPTHBIX

MMPUKJIAOHBIX ITPOIrpaMm

1.1300pa3uTh ceMelicTBa CTATHUECKUX XapaKTEPUCTUK
TPaH3UCTOpA.

2.IlosicHuTs, Kak BiusAOT Ha BAX OumnonsipHoro
TPaH3UCTOpa HAPSKEHUs UTAHUS, TEMIepaTypa.

YMeTh: IMPOBOAUTL PACUYCT BOJIbT-

aMIIepHbIX XapaKTePUCTUK
OMMOJSAPHBIX  TPAH3UCTOPOB  C
HOMOILBIO COOTBETCTBYIOLIETO
($u3UKO-MaTEMaTUYECKOT O
anmnapara

1.0mnpeneneHne KOJIM4ECTBEH-HBIX MApaMETPOB
CTaTMYECKUX XaPaKTEPUCTUK OUMOJSPHBIX TPAH3UCTOPOB
2.KonuuecTBeHHOE OnpeiefieHne OMMUOKH, KOTOPYIO
BHOCHT U3MEPUTEIILHOE CONPO-TUBJICHHE Ry =
10&nbsp; OM B pacueT KpyTU3HBI TPOXOI-HON
XapaKTePUCTHKH.

3.ITosicanTh paboTy xapakrepuorpada.

Onucanue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8vinoiHeHus sHanus: 1lpaBuibHbIE OTBETH HA BCE KOHTPOJIbHBIC
BOIPOCHI, HAJIMYKE MTPABUIBLHOM MOJITOTOBKH. 3a/JaHNE BHITIOJIHEHO MOJTHOCThIO. ECTh onevyaTku B

odopMmIIeHHH OTUeTa

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakmepucmuku 6binoHeHus 3uanus: He Bce OTBEThI Ha BCE KOHTPOJIBHBIE BOIIPOCHI
BEpHbIE, HAJTMYME MPABUIIbHOM MOJITOTOBKH. 3aJJaHNE BBIIIOJHEHO MOJTHOCThIO. ECTh ommoOKH B

pacuerax

Oyenka: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: HeTouHble OTBETHI Ha BCE KOHTPOJIbHbBIC
BOIIPOCHI, HAIMYME MTPABUIBHON TIOATOTOBKHU. 3a/laHKE BBITIOJIHEHO MOJHOCTBI0. ECTh rpyObIe
OLIMOKHU B U3MEPEHUSIX U 0(DOPMIIEHUH OTYETa

Oyenka: 2

Onucanue xapakmepucmuku evtnoanenus 3nanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIH
3a/IaHKM€ HE BBIOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-4. JIP Nel.3. IlapameTpbl MoJe/IM OMIIOJIAPHOTO TPAH3MCTOPA

®opmbl peanu3anun: J[omyck k 1abopatopHoii padbore
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Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHnss KOHTPOJIbHOr0 MeponpuaTus: [IpoBepka MOATOTOBKH K JIaOOpaTOPHOU
pabote, OIpoc 1Mo KOHTPOJILHBIM BOIIPOCAM

Kpartkoe cogep:xxanue 3ajaHus:
M3mepenue 1 pacyer napaMeTpoB MaJIOCUTHAJIbHON SKBUBAJIEHTHON CXeMbI OMIIOJISIPHOTO
TPaH3UCTOPA UMILYJIbCHBIM METOIOM

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TUIIBI 1./laiiTe onpeneneHre NOHATHS TPAHUYHAS
OUNOJIIPHBIX ~ TPAH3UCTOPOB, HX gacToTa OUIIOJIIPHOTO TPAH3UCTOPA
MOJIEITH u CIIOCOOBI

KOJINYCCTBCHHOI'O OIIMCaHUuA C
IPUBJICYEHHEM COOTBETCTBYIOILETO
($u3UKO-MaTEMaTUYECKOT O

amnmnapara

3HaTh: TUIIOBBIE PEXUMBI 1.ITosicHnTe PU3HUECKUIT CMBICT SIIEMEHTOB
HCII0JIb30BaHUS OUIOSIPHBIX MaJIOCUTHAJIbHOM SKBUBAJICHTHOM CXEMBbI TPaH3UCTOPA.
TPaH3UCTOPOB 2.Yt0 Takoe rpaHUYHasi 4aCTOTa 0 KPYTHU3HE.

YMeTh: mpOBOJIUTH PacyeT BOJBT- 1.Onpenenenue 31€MEHTOB YKBUBAJIEHTHOU cxeMbl bT,
aMIIEPHBIX XapaKTEPUCTHUK I10JIb3YSCh OCLMJIOIPaMMaMU MEPEXO0JHBIX MPOLIECCOB.
OUMOJNSAPHBIX  TPAH3UCTOPOB  C

MOMOIIbIO COOTBETCTBYIOLLETO

bu3MKO-MaTEMATUYECKOTO

anmnapara

Onucanne MKAJbI OIIEHUBAHUS

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJIS PEIICHUs 3314

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-5. JIP Nel.4. CtaTn4yeckre XapaKTePUCTUKH I0JIeBOT0 TPAH3UCTOPA

®opmbl peaausanun: J[omyck k 1abopatopHoii padoTte
Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoro meponpusitusi B BPC: 20
IIpoueaypa npoBeaeHusi KOHTPOJbHOI0 MeponpusiTus: [IpoBepka MoJroTOBKH K JIaOOpaTOpHOM
paboTe, onpoc 1Mo KOHTPOJILHBIM BOIIPOCaM
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Kpartkoe cogep:xkanue 3aiaHuA:
H3mepeHne ctaTHYecKX XapakKTepUCTHK MOJIEBBIX TPAH3UCTOPOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TUIIOBBIE PEXUMBI 1.IIpoxonHbIE U BBIXOJAHBIE XapaKTEPUCTUK IOJIEBBIX
UCIIOJIb30BaHUS HOJIEBBIX TPaH3UCTOPOB PA3JIMYHBIX TUIIOB:
TPaH3UCTOPOB a) ¢ U30JIMPOBAHHBIM 3aTBOPOM U BCTPOECHHBIM

KaHaJIOM N-THUIIa;

0) C U30IMPOBAHHBIM 3aTBOPOM U
MHIYLIUPOBAHHBIM KaHAJIOM P-THIIA;

B) C YIPABJIAIOIIKM P-N IEPEX0J0M U KaHAJIOM P-
THUIIA.
2.Meronuka pacuera KpyTU3HbI IPOXOJHON
XapaKTEPUCTUKH U BBIXOJHOIO AU dHepeHInalIbHOro
COIIPOTHBIIEHUS TIOJIEBOTO TPAaH3UCTOpA
3.ITpunnun paboTsl Xapakrepuorpada

3HaTh: METOJBl MAaTeMaTHYECKOTO 1.B Kakoii o6act paboThl 1I0JIEBOU TPAH3UCTOP
MOJICTTUPOBAHUS OCHOBHBIX paboTaeT, Kak JIMHEHHOE COMPOTHUBIICHUE, BEINYNHA
XapaKTEPUCTHUK IIOJIEBBIX KOTOpPOT'O MEHSIETCS HAalPSKEHUEM 3aTBOP-UCTOK?
TPaH3UCTOPOB u OIHCaHUs

OPUHLMIIOB ~ UX  paboTel ¢

HCIIOJIb30BaHUEM TUIIOBBIX

Mozeen 51 CTaHJAPTHBIX

MPUKJIAIHBIX TPOTpaMM

YMeThb: NpoOBOJIUTH pacueT BOJbT- 1.IIpoBOaUTh U3MEPEHNUE CTATUUECKUX XaPaKTEPUCTUK
aMIEPHBIX XapaKTePUCTHK TIOJIEBBIX TPAH3UCTOPOB IO CTPEJIOUYHBIM MPUOOpaM U ¢
I0JIEBBIX TPaH3UCTOPOB c MOMOIIIBIO XapakTepuorpaga

MIOMOMIBIO COOTBETCTBYIOILLIETO 2.YMeTb paccuuThIBATh NTapaMETPbl MOJIEIH I1OJIEBOTO
(U3UKO-MaTEMATHIECKOTO TpaH3MCTOpA B 33JJaHHOI paboueil Touke

amnmnapara 3.YMeTh pacCUuThIBaTh IO MOJIEIHN BOJIBT-aMIIEPHBIE

XAPAKTCPUCTHKHU PA3HBIX THIIOB MMOJICBBIX TPAH3HUCTOPOB

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-6. KP Nel.2. IlpyHuun geiicTBUs OMIOJISIPHBIX TPAH3UCTOPOB

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Meponpusitusi: KonrponsHas padora

Bec koHTpOIbHOrO MeponpusTusi B BPC: 12

IIpouenypa mnpoBeaeHHusi KOHTPOJBLHOr0 Meponpusitus: Kaxapli CTyZeHT Ioiydaer
WHJIUBUIyaJIbHOE 3aJaHue u3 4-x BompocoB. B Teuenue 1 4. 30 MHUH. CTYIEHT B ayJuUTOpUHU

IMHMCbMCHHO OTBE€YACT HA 5TU BOIIPOCHI

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

Onpenenenne o6acTei paboThl OMMOJISIPHOTO TPAH3UCTOPA U COOTBETCTBUE SKBUBAIICHTHON
HEJIMHEHHON U MTUHEWHOI CXEMBI 3TOU 001aCTH

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE THIIBI
OMIOJSAPHBIX TPAH3UCTOPOB, HMX
MOJCITH u CITOCOOBI
KOJIMYECTBEHHOI'0  OIMCAaHHS C
MIPHUBJICYCHUEM COOTBETCTBYIOIIETO
(bHU3HKO-MaTEMaTHYECKOTO

1.0npenenute B Kakoit oonactu padoraer Sin-p-n BT,
eciiu Ub’D = 0,65 B, UB’K = -20 B. Hapucyiite
nepenatounyto mozens bT, onuceiBatontyto padoty bT
10 TOCTOSIHHOMY TOKY B 3TOH 00JIacTH.

2. N300pa3ute cxemy nepeaaTouyHoON 3apsI0BOM MOICIH
JUTSl aKTUBHOW 00J1acTH pabOThI OUITOISPHOTO

arnmapara TPaH3HUCTOpA.

3HAaTh: TUIIOBBIE PEKUMBI 1.Hanumure ypaBHEHUs JUIsl pacyeTa BXOJHbIX,
HCIIOJIB30BaHUs OUIOJISIPHBIX IIPOXOAHBIX U BBIXOAHBIX XapakTepuCTUK BT,
TPaH3UCTOPOB BKJIFOYEHHOT0 110 cxeme O3. M306pa3ute BXOIHBIE U

IMPOXOAHBIC XapPAKTCPUCTUKHU JIA AKTUBHOM 00J1aCTH U
obnactu HACBbIICHUS XaPaAKTCPUCTHUKMU.

3HaTh: METOJABI MATEMATHYCCKOI'O

1.M300pa3ute ManocurHaibHyo BY sKBUBaJIEHTHYIO

MOJICTTUPOBAHUS OCHOBHBIX cxemy BT nns aktuBHO# obnacTu (cxemy J[>KUakoiaeTTo).

XapaKTEPUCTHK OUMOISIPHBIX [Tosicaute pusmueckuii cMpIci ee 3neMeHToB. Jlis

TPaH3UCTOPOB " onucaHus pexuMa, B KOTOPOM MOCTOSIHHBIN TOK KoJuiekTopa IKO =

MPUHIIMIIOB 1504 paboTsl c 10 MA, CO =8 n®, CKII = CKA =1 n®, 16 =100 Owm, B

HCIIOJIb30BaHUEM TUTIOBBIX =100, fT =300 MI'nu, paccunraiite muddy3HOHHYIO

Mojiesnen U CTaH/IapPTHBIX €MKOCTb, KPYTU3HY IO BXOAY S Ha HU3KOM 4acToTe U

MPUKIATHBIX TPOTPaMM TPaHUYHYIO YacTOTY MO KO3 PHUIMEHTY mepeadu mo
toky fP. [losicHuTe CMBICT 3TOW YaCTOTHI.

YMers: JKCIIEPUMEHTAIBHO 1.Onpenenenue obnacteil pabOThI OUIOISAPHBIX

OTIpEeeINATh OCHOBHBIE TPAH3UCTOPOB U COOTBETCBYTIOIINX 3KBUBAJICHTHBIX

XapaKTepUCTUKH M TMapaMmeTpsl CXeM

Mozeen OUMOISAPHBIX

TPaH3UCTOPOB

Onucanue MKAaJbI OlICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HMJIU MPEUMYIIECTBEHHO HE BBITIOJIHCHO

KM-7. KP Nel.3. IlpyuHuun 1eiicTBUSA MOJIEBbIX TPAH3UCTOPOB

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpOIbHOrO MeponpusTusi B BPC: 12

IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOro Meponpusitus: Kaxaplli CTyAeHT Ioirydaer
WHJIUBUIyaJIbHOE 3aJaHue u3 4-x BompocoB. B Teuenue 1 4. 30 MHUH. CTYIEHT B ayJuTOpUHU
IIMCbMEHHO OTBEYAET HA 3TU BOIIPOCHI

Kpartkoe cogep:xanue 3aganus:
N300pa3uth ycinoBHoe rpapudeckoe o6oznauenue MOII ¢ uHAYIMPOBaHHBIM N-KaHAJIOM.
N300pa3uth NpoXOAHYIO M BRIXOAHYIO XapakTepuctuku 3aganHoro [1T. M300pa3uts
cTpykTypsl 3ananHoro I1T npu paGote B kpyToil u nosoroi obnactu. Paccuntars KpyTuszHy
npoxoaHoii xapaktepuctuku [1T , eciin M3BeCTHBIE MapaMeTPhl MapadOTHIECKON
anmnpoOKCUMAaLUH IPOXOJHOMN XapaKTepUCTUKHU U paboyast Touka. M300pa3uTh S3KBUBAICHTHYIO
cxemy IIT, pabGoTatorero B 1osioroit 00;1acTu Ha yMEPEHHO BBICOKHX YaCTOTaX.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE THUIIBI IOJEBBIX 1.YcnoBnble rpaduyeckne 0003HAYCHHS MOJIEBBIX
TPAH3UCTOPOB, MX MOJEIU H TPaH3UCTOPOB PA3HOI'0 THUIIA.

Croco0bl KOJIMYECTBEHHOTO 2.DKBHUBaJICHTHBIE MAJIOCUTHAJILHBIE CXEMbI TIOJIEBBIX
ONMCAHHUS c IIPUBJICYCHUEM TPAH3UCTOPOB HA CPEJHUX U YMEPEHHO-BBICOKHX
COOTBETCTBYIOLIETO busuko- 4acTOTaxX.

MaTEMAaTUYECKOTO anmapara

3HaTh: METOJbl MaTEeMaTHYECKOIo 1.06nacT pabOTHI MTOJIEBBIX TPAH3UCTOPOB.
MOJIETTUPOBAHUS OCHOBHBIX

XapaKTePUCTHK TIOJIEBBIX

TPaH3UCTOPOB " OIHUCaHUs

OPUHLMIIOB  UX  paboTel ¢

HCII0JIb30BaHNEM THUITOBBIX

Mozenen " CTaHJAPTHBIX

IIPUKJIAIHBIX IPOTpaMM

YMmers: AKCIIEPUMEHTAIBHO 1.PacueTr ManocurHanbHbIX TapaMETPOB MOJIEBBIX
ONIPENEIIATh OCHOBHBIE TPAH3UCTOPOB 10 CTATUYECKUM XapAKTEPUCTUKAM B
XapakTepUCTUKH W  IapamMeTpbl paboueii Touke.

MOJI€JIEH MOJIEBBIX TPAH3UCTOPOB

Onucanue MKaJbl OlICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu gvinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. KoHleHTpanus coOCTBEHHBIX HocuTenel 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) FepMaHMsl, JIETUPOBAHHOT'O IEMEHTOM 5 TpYIIIbl, €CIM KOHIEHTpALUs
Jerupyromux npumeceit papua 4,5*1012 m-3 u Bce nmpumMecu HOHU3UPOBAHBI.

2. N300pa3ute MaJIOCUTHATIBHYIO BBICOKOYACTOTHYIO SKBUBAJIIEHTHYIO CXEMY OUIIOJIIPHOTO
TpaH3HUCTOpa JUIst aKTUBHOU oOnacTH (cxemy Jlxuakonetto). [loscauTe pusmueckuii cMbict 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 XapaKTEPUCTUKH TPAH3UCTOPA Ha HU3KOM 4acTOTE M IPAaHUYHYIO
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/uHOUKAMOPoO8 u KOHMPOAbHBIX 60RPOCOE NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

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-Tumna
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 00s1acTH paboTaeT KpeMHHUEBBIH OUTIONSPHBINA TPAH3UCTOP, €CITU

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

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

5.BribepuTte npaBuibHOE 0003HAYEHHE N-P-N OUIOISIPHOTO TPAH3UCTOPA, BBES HOMEP

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

Bonpocel, 3aganus
1.ITonb3ysch Mozenbio D0epca-Moiuta, TOCTPONTE U MOSICHUTE MPOXOAHBIE XapaKTEPUCTUKU
OUIIOJIIPHOTO TPAH3UCTOPA, BKIIFOUYEHHOTO 110 CXeMe C OOLIUM SMUTTEPOM, U €ro
MaJIOCUTHAJIbHYIO SKBUBAJIEHTHYIO CXEMY JUIsl HU3KUX 4acToT. Kakue sABJIeHNs B pealbHON
CTPYKTYp€ TPaH3UCTOPA, 3aMETHO BIIMAIOLINE Ha BUJ] 3TOM SKBUBAJIEHTHON cXeMbl U (hopMy
MPOXOJHBIX XapaKTEPUCTUK, HE YUUTHIBAIOTCS B ATONW MOJIETH?
2.300pa3uTe U CpaBHUTE IKBUBAJIEHTHBIE CXEMBI MOJTYIPOBOAHUKOBBIX P - N IMOJIOB,
HCITOJIB3YEMBIE JIUISl PACUETOB CTATUYECKUX PEKMMOB JINOJ0B M TMHAMUYECKUX MPOLECCOB 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 HANPsKEHUS MEKy 3aTBOPOM U HCTOKOM ITOJIEBOTO TPAH3UCTOPA €
YIPABISAIOLUUM P-N IEPEXO0A0M IPOBOJAUMOCTb KaHaJIa IPU MaJIbIX HAMPSLDKEHUAX MEXITY
CTOKOM M UCTOKOM. [Ipy Kakux yciaoBHUSAX MOJIEBOM TPAH3UCTOP MOXKHO HCIIOIb30BATh KaK
JMHENHOE 3JIEKTPUUECKH PETYINPYEMOE COIIPOTUBIIEHHE?
4.0Onpenenute B Kakoit oonactu padotaet n-p-n bT, ecmu 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, Brkimouennoro no cxeme OD. M300pasure 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 [ k0 =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.BriGepuTte npaBUIIbHOE ONIPEEIIEHIE BXOJHON XapaKTepUCTUKN OUITIOISIPHOTO TPAH3UCTOPA,
BKJIIOYEHHOTO 10 CXEME C OOLINM SYMHUTTEPOM
OTtBeTsI:
3asucumocts 16(U63) mpu nocrossaHOM Hanpsikennn Ukd 3aBucumocts [k(UG23) mipu
nocTostHHOM HanpspbkeHnn Ukd 3apucumoctsh [k(Uk?) npu noctossHHOM Hanpspokeruu U6
Bepnpiii otBet: 3aBucumocts 16(U63) npu noctostHHOM HanpsikeHun Uk
2.Bribepute npaBUIIbHOE ONpPEIEICHNE POXOJHON XapaKTEePUCTUKN OUITOISIPHOTO
TPaH3UCTOPA, BKJIFOUEHHOTO 110 CXEME C OOIIUM AIMUTTEPOM
OTtBeTsI:
3aBucumocts 16(U62) nmpu noctossHHOM HanpsbkeHur Uk 3aBucumocts [k(U63) mpu
nocrossHHOM HanpsbkeHun Uxs 3aBucumocts Ik(Uk3) npu nocrossHHOM HarpsbkeHun U623
Bepusriii otBet: 3aBucumocts Ik(U623) pu mocTossHHOM HanpsikeHnu UKD
3.BeiOepuTe npaBuiIbHOE ONpeIeeHNE BBIXOAHOM XapaKTepUCTHKU OUIIOISIPHOTO
TPaH3UCTOPA, BKJIFOUEHHOTO 110 CXEME C OOIIUM AIMUTTEPOM
OTtBeTsI:
3aBucumocts 16(U62) mpu noctossHHOM HanpspkeHur Uk 3aBucumocts [k(U63) mpu
nocrossHHOM HanpsbkeHnu Uks 3aBucumocts Ik(Uk3) npu nocrossHHOM HarpsbkeHun 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 obueit 6a3o0ii Cxema ¢ o6mumM sMuTTepoM Cxema ¢ 00LIMM KOJIEKTOPOM
Bepnplii otBeT: Cxema ¢ o0ieit 6a3zoit
5.J11s1 Kakoii CXeMbI BKIIFOYEHUS OMITOJIIPHOTO TPAH3HCTOPA IPUMEHSIETCS TIepeIaTouHast
MOJIeJIb TPaH3UCTOpa, OKAa3aHHAsl Ha PUCYHKE
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Figure 3 MepepatouHasa mogenb 6GUNONAPHOro TpaH3UCTopa
OTBETHI:
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Cxema c obmreit 6a30ii Cxema ¢ 00mum sMuTTepoM Cxema ¢ 00LIIM KOJIEKTOPOM
Bepnsriii otBeT: Cxema ¢ 00IIUM SMUTTEPOM

3. Komnerenuusi/Muaukarop: UJ1-3onk-3 O6pabaTsiBaeT U MpeAcTaBIIseT MOIyIECHHbIE
9KCIIEPUMEHTAIIbHBIC JAHHBIC TS IOTy4YeHHsT 000CHOBAHHBIX BBIBOJIOB

Bomnpocel, 3axaHus
1.M300pa3uTte u MOsSCHUTE MPOXOAHBIC U BBIXOJIHBIC cTaTHUecKue Xapakrepuctuku MOIT
TPaH3KUCTOPA CO BCTPOEHHBIM n KaHaIoM. Kak U3MEHSITCS 3TH XapaKTePUCTUKH MPU U3MEHEHUU
TEMIEPATYpHI.
2.CpaBHHTE MEXKIY COOOH KPYTH3HBI IIPOXOIHBIX XapaKTEPUCTHK OUTIOISPHOTO U TIOJIEBOTO
TPaH3UCTOPOB, MIPU MapabOIUUYECKOM annmpoKCUMaluK, padOTaIOIIUX MPU OJUHAKOBBIX
nocTostHHBIX Tokax 10 = 10 MA, eciiu B 1OJIEBOM TPaH3UCTOPE 3TOT TOK COOTBETCTBYET
HYJIEBOMY HAIPSDKEHUIO 3aTBOP-UCTOK MPU HAMPSKEHUU OTCEeUKU - 4 B, a OunosnspHbiit
TpaH3UCTOP UMeeT conpoTuBiaeHue 6a3pl 100 Om u f = 100.
3.M300pa3ute npoxoansie xapakrepuctuku MOII moneBoro TpaH3ucTopa ¢ HHIyHUPOBAHHBIM
n-xananoM. Kak U3MeHSTCS 3TH XapaKTEPUCTUKU IPU YBEIUYEHUE TEMIIEPATypPhI U o4YeMy?
N300pa3ute BHIXOIHBIE XapAaKTEPUCTUKHN TAKOTO TpaH3ucTOpa. Kak u3MEHSTCS BHIXOHBIC
XapaKTEPUCTUKH, €CITU HAMPSIKEHHE 3aTBOP-HUCTOK MEHBIIIE HAMIPSHKEHUS B TEPMOCTAOUITBLHOM
TOouKe?
4. 300pa3ute U CpaBHUTE MEXY COOON IPOXOHBIC U BBIXOIHBIE XapaKTEPUCTUKHU MOJIEBBIX
TPaH3UCTOPOB C YIPABJISIOLUIMM IIEPEXOOM U N KAHAJIOM U C HABEJIEHHBIM N KAHAJIOM.
CpaBHUTE TaKxke
MaJIOCUTHAJIbHBIE BEICOKOYACTOTHBIC SKBUBAJICHTHBIE CXEMBI 3 THX TPAH3UCTOPOB.
5.Ilosicaute pusmueckuii MeXaHU3M BIHSIHHS KOJUIGKTOPHOT'O HANIPSKEHUS. B OUIIOJISIPHOM
TPaH3UCTOPE HA TOK KOJIeKTopa. CpaBHUTE MO CTENIEHHU 3TOT0 BIUSHUS CXEMBI C 331aHHBIM
HanpsDKeHUueM 0a3a-d>MUTTED U C 33JaHHBIM TOKOM 0a3bl. Kakue 31eMeHThl B MaJOCUTHAIBHOMN
HU3KOYaCTOTHOM SKBUBAJIEHTHOM CXEME TPaH3UCTOpa OTPAXKAIOT ATO BIUSHUE?

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Kakoii 3aBUCUMOCTBIO ONUCBHIBAETCS MPOXO/IHASL XapaKTEPUCTHKA OUITOJIIPHOTO TPaH3UCTOpa
OTBeThI:

JAUHeNHas napabojnyecKkast SKCIOHeHIIUaNbHas
BepHbIi1 OTBET: 3KCITOHEHIIMAIbHAS

2.Kaxkoii 3aBUCMMOCTBIO OIIMCBIBAETCS IIPOXOAHASI XapAKTEPUCTHKA TIOJIEBOT0 TPAaH3UCTOpA
OTBeThI:

JAUHeNHas napaboanyecKkasi SKCIOHeHIIMaNbHas
BepHnblii oTBeT: napabonuueckas

3. 45151 Kakoit ob61acTu paboOTHI CripaBeIMBa JMHEHHAs MaJOCUTHAIbHAS SKBUBAJIEHTHAS CXeMa

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

OtBeThI:
AxTuBHas o6macte Ob6sacTs Hackimenus: MTaBepcHas o61acts
Bepublii oTBeT: AKTHBHAs 00J1aCcTh
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPABUJIILHO BBIMIOJHUBILEMY MPAKTUYECKOE 3aJJaHUEe, KOTOPHIN MOKa3aJl IPU OTBETE Ha BOMPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOMOJIHUTEIbHbIC BOMPOCHI, UTO BIIAZICET MaTePUAIOM U3y4ECHHON
JUCITUTUIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUS JUTSI OOBSICHEHUS PA3IMYHBIX SBICHUN U PEIICHHUS
3azad.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBiseTcs CTYAEHTY,
MPaBUWJILHO BBHIOJIHUBIIEMY NIPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPAaBHJIHO OTBETHBIIIEMY Ha
BOTIPOCHI SK3aMEHAIIMOHHOTO OUJIeTa ¥ Ha JIOTIOJIHUTENIbHBIE BOIPOCHI, HO JONMYCTUBIIEMY IIPH
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

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

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

CYILIECTBEHHBIC U Jake rpyOble OMMOKH, HO 3aT€M HMCIIPABUII UX CaM, a TAK)KE HE BBITTOJTHIII
MIPAKTUYECKOE 3aJJaHe U3 9K3aMEHAIIMOHHOT0 OnieTa, HO JM00 HAaMETUI IPAaBUIIBHBIN MYTh €ro

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

JUCIUTIAHBI.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISIETCA CTYACHTY, KOTOPBIN: a) HE OTBETHJI Ha BOIIPOCHI IK3aMEHAIIMOHHOTO OMJIeTa U He
CMOT pPelINTh, TMO0 HAMETUTDH MPABMIIBHBIN MMyTh PEHICHUS 3a/1a4l U3 OuseTa; 0) He CMOT PelInTh,
700 HAMETUTDH MPABWIBHBIN MTYTh PEUICHUS 3a/1a4d U3 9K3aMEHAIIMOHHOTO OMJIeTa U IPYTrou
3a/1a4¥ Ha TOT K€ pa3JieN TUCIUILIMHBI, BEIIAHHOM B3aMeH Hee; B) IPU OTBETE Ha JOTOTHUTEIbHBIC
BOIIPOCHI OOHAPYKHIT HE3HAHUE OOJBIIIOTO pa3jielia dK3aMeHAIMOHHOM MPOrpaMMBl.

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTaBIISIOIIMNX.
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