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1. Poab aucuMnauHbl «JaeKTpoHUuKa 1.1» B GopMUpPOBAHMM KOMIETEHIMI BHITYCKHUKA:

SnemMeHT . .
- HnaukaTopbl J0CTHKEHUS] KOMIETeHI Uit CocraBisiiomue pe3yIbTATOB 0CBOEHHSI (IeCKPUIITOPHI KOMITeTeHIHiT)
o0pazoBaTeIbHOI Kon
HaumenoBanue
NPOrpamMMbl Cemectp KOMITETeHIUH
KOMIIETEHI[HHU HaunveHoBaHue HHIMKaTOpa
(aucuMIUIHHA, Koa nunauxaropa Kon HaumeHnoBanue
JOCTHZKEHHUS
npaktuka, ['HA)
Bunageer onbiToM pacdera npocTeHIINX
3JIEKTPOHHBIX CXEM, B T.4 C
HCIIOJIb30BAaHUEM IIPOTPAaMMHBIX CPEJICTB;
OIIK(Y)-3.3B1 JKCIEPUMEHTANILHBIX HCCIIEIOBAaHUN
Crocoben I1apaMeTPOB U XapaKTEPUCTHUK
HCIIOIb30BaTh MOJYIPOBOHUKOBBIX IPHOOPOB,

MCTOJbI aHAJIU3a

DnexTponuKa 1.1 6 OIIK(Y)-3 ¥ MOJIETHPOBAHHST

JNEKTPUIECKUX
nenei u
JNEKTPUUECKUX
MaIlliH

H.OTIK(Y)-3.3

AHanuzupyer pexxuMbl paboThI
JIEKTPOHHBIX YCTPOUCTB
Pa3IMYHBIX TUIIOB, UCIIOJIB3YET
3HAHHE UX PEKUMOB pabOTHI 1
XapaKTEPHUCTHK JUIS TIOCTPOSHHUS
3NEKTPOTEXHUUECKUX CUCTEM

JICKTPOHHBIX CXEM

OITK(Y)-3.3V1

YMeeT aHaIM3UPOBATh U OMHCHIBATH
(hu3MUIECKHe MPOIIECCHI, TPOTEKAOIINE B
HOTYTIPOBOAHUKOBBIX MPUOOPAX;
BBIOMPAThH DJIEMEHTHI AICKTPOHHBIX CXEM
JUISL pelIeHHsI TIOCTaBJICHHOM 3a/1auu

OITK(Y)-3.331

3HaeT GpHU3NIEcKue OCHOBBI pabOTHI
HOJIYIIPOBOTHUKOBBIX IIPUOOPOB, HX
CBOWCTBA M XapaKTEPUCTHKHU, METOIbI
pacyera u BEIOOpa 3JIEMEHTOB
HJIEKTPOHHBIX CXEM

2. Ioka3arenu u METOAbI OICHUBAHUSA

Ilnanupyemble pe3yJbTaThl 00y4eHHsI 10 JHCHUIIHHE

Kon nnaukaropa

JAOCTHKEHUSI HaumeHnoBaHue pa3iesna MeToabl O1lleHUBAHUS
Ko e GTaTTITE KOHTPOJUPYeMOi AUCHUTLTHHBI (o11eHOYHBbIE MEPONIPUSTHS)
KOMIIETEHMHU (MJIH ee YaCTH)
Pazpen 1. ®m3mueckre OCHOBBI pabOTHI
MOJTYTIPOBOTHUKOBEIX IPUOOPOB
Pazpen 2. ITonynpoBOJHUKOBBIE JUO B
OOBsICHSIET TPUHIUI ACHCTBUS Pasnen 3. bunonspHble TpaH3UCTOPEI KoHnTpounpHas pabota (TecT), 0OT4eT
P 1 MTOJTYTIPOBOTHUKOBEIX IPUOOPOB M MPOCTEHIIHX LOTIK(Y)-3.3 Paznen 4. [1oneBble TpaH3UCTOPHI 1o 1abopaTopHOii padoTe,
AJIEKTPOHHBIX CXEM, HX OCHOBHBIC MTapaMeTPhl U Pazgen 5. Ycunutenu mocTOSTHHOTO WMHIUBUIYATBHOE TIOMAITHEEe
XapaKTePUCTUKU Y TIEPEMEHHOTO TOKa 3a/1aHue, 3a7anue (d3cce), IK3aMeH.
Paznen 6. Tupucropsr
Paznmen 7. OnTo3neKTpOHHBIE
MIOJIYTIPOBOTHUKOBBIE MPHUOOPHI
P2 BeinosnHsier aHanu3 U pacyeT NpocTeHIInX WLOTTK(Y)-3.3 Paznmen 2. IlonynpoBOJHUKOBBIE TUOLI | MHIWBHIyaTbHOE JOMAITHEE

OJICKTPOHHBIX CXEM, B T.9 C UCIIOJIB30BAHUEM

Pasnen 5. Yeunurean mocToOSHHOTO

3aJJaHUC, DK3aMCH.




MPOTrpaMMHBIX CPCIACTB

1 MCPEMCHHOI'0 TOKa

P/ 3

[IpoBoANT SKCTIEpUMEHTAIBHBIE NCCIICOBAHM,
CBSI3aHHBIC C ONIPEACICHUEM ITapaMEeTPOB 1 VL.OTIK(Y)-3.3
XapaKTEPUCTHUK MOJYIIPOBOAHUKOBBIX IPHOOPOB,
JIEKTPOHHBIX CXEM

Paznen 1. ®usznyeckre 0CHOBEI paOOTHI
TIOJTYTIPOBOTHIKOBEIX IPHOOPOB
Paspen 2. [TonynpoBOJHUKOBBIE JUOBI
Paznen 3. bunonspHbie TpaH3UCTOPBI
Paznen 5. Yceunmurenn nocToSHHOTO

U TIEPEMEHHOTO TOKa

Paznen 7. OnrosnekTpoHHBIE
MOJYITPOBOTHUKOBEIC TPHOOPHI

OrtueTa o 1abopatopHoii padore,
IK3aMeEH.

3. Illka/ia oeHUBAHUSA

ITopsiiox opraHu3anuy OLEHUBAHUS Pe3yJIbTaTOB O0YUEHHUsI B YHUBEPCUTETE PETJIAMEHTUPYETCSI OTAEIbHBIM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM —
«CucreMa OIICHUBAHUS PE3yJIbTATOB 00yueHHs: B TOMCKOM MOJIMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIUm ).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHWBAaHUS pe3yibTaToB oOyueHus. VToroBas oleHKa (TpaAMLMOHHAS M JIMTEpHas) MO BHUJIAM
yaeOHoi nestenbHOCTH (mM3ydenue aucuuiuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKH) ONPEILSISICTCS CyMMOH OauioB TIO

pe3ylbTaTaM TeKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaliu (MTOroBasi peHTHHIoBasi olleHka — Makcumym 100 6asioB).

PaCHpCIICJICHI/IC OCHOBHBIX W OOIOJHHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPUATHA TCKYILICTO KOHTPOJIA U HpOMG)KyTO‘-IHOfI arrecranmuu

YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM AUCHUITIIMHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIbHBIX OLICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHHSA
3aJaHus

CooTBeTCcTBHE
TPaJAMLHOHHOH OLlEHKe

Onpenenenne OLeHKH

90%...100%

«OTInYHOY

OTnnyHOE MOHUMAaHKE TIPEIMETa, BCECTOPOHHME 3HAHMS, OTJIMYHBIE YMEHUS U BJIaJICHHE OMBITOM MPAKTHUECKOH eATeIHHOCTH,
HEOOXOIUMBIE PE3YJIbTaThl 00yUeHUs CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM 0aJUIOB, OJU3KUM K MAKCHUMATbHOMY

70%...89%

«Xopowo»

JlocTaTouHO MOJIHOE TOHUMaHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTIBIT IPAKTHUECKOH NeATeIbHOCTH, HEOOX0IUMbIe
pe3yabTaThl 00yueHus CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MHHUMAJIBHBIM KOJIMYECTBOM 0aLIOB

55%...69%

«Y IOBIL.»

[IpuemiieMoe moHUMaHKE MPEAMETA, YIOBJIETBOPUTEIIHHBIC 3HAHUS, YMEHUS U OIBIT MIPAKTUUECKON e TEILHOCTH, HEOOXOTUMBIE
pe3ynbTaThl 00y4deHus chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIHHBIM KOJIMYECTBOM OaJJIOB

0%...54%

«Heynosi.»

PeSyHBTaTBI o6yquI/m HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM Tpe6OBaHHﬂM




[IIxana 1s OLEHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJIHEHHS CooTBercTBHE
. JIK3aMeH, .
3aJaHMI o TPaJUIHOHHOI OnpenesieHue OleHKH
JK3aMeHa OLIEHKeE

OTiaMYHOE NOHMMAaHHE MPEIMETa, BCECTOPOHHUE 3HAHMUS, OTIIMYHBIC YMECHUS U BJIJICHHE ONBITOM IPAKTUYECKON
90%...100% 18...20 «OTnnIHO» JIeITeIIbHOCTH, HEOOXOANMBIE PE3YJIbTAThl 00yUeHHsI ChOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0ajlIoB,
OJM3KUM K MaKCHMaJIbHOMY

ﬂOCTaTO‘{HO NOJIHOC NOHMMAHHUE MPEAMETA, XOPOLINE 3HAHUA, YMCHUSA U OIIBIT HpaKTH‘{eCKOﬁ JACATCIBbHOCTH, HeOGXOJJI/IMLIe

70%...89% 14...17 «Xopomo»
pe3ynbTaThl 00yueHHs: cOpPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aslioB
[TpuemieMoe MOHUMaHUE MPEAMETA, YIOBICTBOPUTENLHBIC 3HAHHS, YMEHHSI U OIIBIT PAKTUYECKON NESTENbHOCTH,
55%...69% 11...13 «Y IOBIL.» HEOoOX0UMBIE Pe3yNIbTaThl 00yueHHs1 CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAJIBHBIM KOJINYECTBOM
6aioB
0%...54% 0...10 «Heynosn.» Pe3ysnbraTel 00y4eHUst HE COOTBETCTBYIOT MUHHMAIILHO JIOCTATOYHBIM TPEOOBaHHSIM
4. TlepeyeHb THMINOBBIX 3aIaHUI
Nei/m | OueHouyHbie MepONIPUSTHS IIpuMepbl TUIIOBBIX KOHTPOJIbHBIX 3aaHUH
1. KonTtponsHas pabota (TecT) Bomnpocs! u 3aganust:
1. Temnosoii;
N . 2. DIeKTpUYECKHH;
1. Kakoit mpo6oit onaceH miist p-n-mepexoa? .
3. Hu toT v Hu gpyroii
4. Tot u npyroii.
2. [lo xakuM OCHOBHBIM MapaMeTpaM BBIOUPAIOTCS
IUOObI B CXEMaxX BLIHp;IMI/ITeneI?I? 1. U | -
' 0bp ! "np?
[TpunsaTEIe 0603HAYEHUS:
|rlp — IIOCTOSIHHBIN NPAMOIi TOK; 2. U06p’ |06p ’
y Lo 3. Uy, U..;
|rlp max — MaKCUMaJIbHBIN NIPAMOI TOK; 00p ' ~'mp?
U ) 4. U N ;
qp — TIOCTOSIHHOE MPSIMOE HATIPSKEHHUE; 0o6p max * ! p max
U o6p — MIOCTOSTHHOE oOpaTHOE HalpsKEHHUE, 5. Uﬂp ! IﬂP max ?
U — MaKCUMaJIbHOE 00paTHOE HaMpsHKEHHE.
00p max
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[ay

L1 t

ig
3. Kakum craHer Tok B Harpyske, eciu quoz VD1 ] /\
BEIMJIET U3 CTPOS? \/ \/

VD1
T1 VD2

. 2. iy=0

: H
VD4 VD3 inl/\

. BxogHoe conportusniexue;

. BeixogHas mpoBOMMOCTb;

. Koo dunment nepenaun no Toxy;

. Koapunment oOparHoii CBS3M MO HANPSHKEHHIO.

N}

Uy

«—

N}
w

4. Ousuyecknii cMbica mapamerpa hy;

Up=hyqly + Uy
Io =hyqly +hyUs

R WN -

2. s TI0JIEBOTO MII-Tpan3ucropa c
HHAYIMPOBAHHBIM N-KaHAJIOM, BKIIOUEHHBIM IO CXEMe C
0oOIIMM HCTOKOM, KaKOW JOJDKHA OBITH IOJSPHOCTH

HanpspKeHUsl Ha 3aTBOpE U3]4 u Ha croke U on TIPH 1. U314 <0,U o > 0;
ero paboTte B pexxuMe 00OTalIeHUs o U >0U._ >0
' 3U ' cu !

3. U, <0U, <0;

4.U, >0U_, <0;

6. Kaxkoii 6yzer pabodast CTpyKTypa CUMHCTOpA IpH

yKa3aHHOHN MONSAPHOCTH MPUI0KEHHOTO HATIPSHKEHUS ? L Pp—Np—P—y
w? 2. =P —N— P,

.- i 3. P, —My— P~

P N, [P
1l n, g4 P2=Me=p—M
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7. CxeMa (hOTOTUOTHOTO BKITFOUCHHS \}4 R
H
1. — - 3.
Uk
N 5
2. - n 4.
tus
2. OmueHnBaHUE OTYETA IO . )
N Jomyck k mabopaTtopHoii pabore:
nmabopaTopHOii paboTe y v
. q q
1. BrlpaxkxeHue BOJIbT-aMIIEPHON XapaKTEpUCTUKU P- 1. | = ( o 1) 3. | 1 ( 1 ?““)
N-mepexona pn = 1o \E - p-n = lo\1—€
2 ( QU ) 4 ( Ugy )
. _le Kk _ — KT
I, ., =\e 1 lon=1l\e ¥ +1
. 1. OOpaTHOM HaIPSHKEHUH ¥ YMEHBIICHUH BBICOTHI TIOTEHIMATEHOTO
2. mxkeKus HoCcUTeNeH 3apsiia MPOUCXOIUT PU
Oaprepa;
2. IlpssMOM HampspKEHWU U YMEHBIIECHHHN BBICOTHI TOTEHIIUATIBHOTO
Oaprepa;
3. OOpaTHOM HaNpsDKECHUH W YBEJIIMUSHHUH BBICOTHI OTEHIIMATIBHOTO
Oaprepa;
4 [IpssMOM HanpsHKEHUU M YBEIMYEHHH BBICOTHI IIOTEHIIMAILHOTO
" Oapbepa.
. . 1. B ToHKHX P-N-TIepexonax, npu OOJBIION HAPS)KEHHOCTH
3. JlaBuHHBIH TPOOOH MPOUCKOAUT
IIEKTPUUYECKOTO TOJIS
2. B mmpokux p-n-mepexonax, npu 00JIbIIONH HAIPSHKEHHOCTH
JIEKTPUUYECKOTO TOJIS
3. B ToHKHX p-N-miepexonax, Ipu Maoi HAIPsSKEHHOCTH
IIEKTPUYECKOTO TOJIS
4. B mmpoxux p-N-nepexonax, Ipu MaJOl HANPSDKEHHOCTH
ANIEKTPUYECKOTO TIOJIS
N 1. JIns NOBBILIEHHS] TIPOYHOCTH
4. C KaKoH 11e7bI0 MOIIHBIE JUOIBI H3TOTABINBAIOT B
o 2. Jlis Jydinero oTBOJa Teria
MaCCHUBHBIX METAJUIMUECKHX KOPITycax? 3. JTns noBbimeHHs 1po6
. POOHMBHOTO HATIPSKEHUS

2. Bompock! 1 3a1aHuist JUTS 3alIUTHI 0TYETA TI0 JIAO0PAaTOPHOH padoTe:

1. OOBsSCHUTE BHIIPAMILIIONICE ACUCTBUE JHOIA.

2. HpI/IBGHI/ITC OCHOBHBIC TapaMETPhI BBINIPAMUTCIBHOI'O AUOJA.
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3. Kakoe Hampsbkenue no opmMe 1 1o poay TOKa HOJTy4aeTcst Ha BHIXOJE BBIIPSIMHUTEIS?
4. B ué™ 3akirodaeTcs MPUHIUI JEHCTBUS HHAYKTUBHOTO (DMIBTpa?
5. B dem 3akirogaercss 0cOOEHHOCTh YMUTTEPHOTO IOBTOPUTEIIS ?
6. Kaxoif u3 ycunureneit umeeT HanOOIbIHN KO3()(OUITUCHT YCHIICHHS IT0 MOIITHOCTH ?
7. Ot 9ero 3aBUCAT JUHAMHYECKHE TIOTEPH TpaH3HUCTOpa?
8. Ilepeuncnure TOCTOMHCTBA M HEOCTATKN PA3INYHBIX KJIACCOB YCHIICHUS ?
9. Kak paboTaeTr onTope3ncTop, KaKoBa €ro OCHOBHAS PETyIUPOBOYHAS XapaKTEPHCTHKA?
10. Yto Takoe 4yBCTBUTEIHLHOCTD ONITONAPHI U Kak €€ HalTH SKCIepUMEHTaNbHO? ?
3. MunneunyansHoe Ipu M3ydeHUN TUCIUILIMHBI 00YYAIOIIHECS BRIMOMHAIOT BA HHIMBHYATbHBIX JOMAIIHUX 3aJaHuUs:
JOMaIlHee 3aJaHue
1. B uanuBuayansHOM 3agaHuu Ne | cTyeHTaM HEOOXOAMMO: TIPOBECTH aHAN3 TEXHUUECKOTO 3aaHHsI, BHIOPATh
MIPUHONIHAIBHYIO CXEMY BBITIPSIMUTEINS, BRIIPSIMUTEIIBHBIC ANOBI, PACCUUTATH CTIIAXHUBAIOIINI (DHIIBTP, MapaMeTphl ITUTAFOLIETO
TpaHcdopmaTopa, HOCTPOUTh BPEMEHHbIE AUArpaMMBbl JUIsl PACCYUTAHHOTO BBITPSIMUTEIIS.
VcxoaHpIMI TaHHBIMH IS pacdeTa BBITPSIMHUTEINS SBISIOTCS:
— HOMHMHAJILHOE BHINIPSIMIICHHOE HANpsDKEHNE Ha Harpys3Ke;
— TOK Harpy3KH;
— JIOITYCTUMBIH KOA((PHUIUEHT MyIbCalliii BHIXOJIHOTO HANPSDKEHUSI Ha Harpy3Ke;
— HOMHWHAJILHOC HAIIPSAKCHUC HepBH‘IHOﬁ CCTH,
—YacToTa MUTAIOIIEH CeTH;
— KOJIMYECTBO (a3 NepBUYHOIL CeTH.
2. UuauBupnyansHOE 3a1aHue Ne 2 BBITTOJHSIETCS B BHJIE pacdeTHO-TpaduuecKoil paboThl, B KOTOPOIl MPOBOANTCS pacyeT 3JIeMEHTOB
U MapaMeTpoB YCHINTEILHOTO KacKa/ia, HOCTPOSHHOTO Ha OUIIOJIIPHOM TPaH3MUCTOPE T10 33aHHOI cXeMe. Y CHITUTENbHBIN KacKal
paboTaeT B pexuMe YCHIIEHUs Kiacce A, COIEpKHUT 3JIeMEHTHI TeMIepaTypHoi ctabunmsanun. Pacuer yenmmrens npoBoanTes rpago-
AQHAIUTHYECKAM METO/IOM Ha OCHOBE BXOIHBIX U BBIXOJHBIX BOJIBT-AMIEPHBIX XapaKTEPUCTHK TPAH3HUCTOPA.
4. 3amanue (3cce) B xauecTBe TBOPUECKOTO 3aJJaHNA IPEAaraeTcs HalKucaTh 3cce Ha TeMy «llepCreKTHBEBI pa3BUTHS ANEKTPOHUKI.
CTyZIeHTy Mpe/jiaraeTcsi CaMOCTOSITENIbHO ONPEIENIUTCS C HANPABJICHUEM Pa3BUTHUS SJIEKTPOHUKU — 3TO MOXKET OBbITh, HAIIpUMeEp,
pa3BUTHE JIEMEHTHON 6a3bl (TPaH3UCTOPOB, THPUCTOPOB, ONTONIEKTPOHHBIX IPUOOPOB U T.J.); HOBBIE IPUMEHEHHS YIEKTPOHUKHU
(HanpuMep, B OBITY, HayKe, TEXHUKE, B MEJUIMHE U T.JI.); HOBBIC MAaTEPHAIIBI U TEXHOJIOTHH B 3JIEKTPOHUKE H T.II.
5. OK3aMeH Bomnpocs! u 3aganus:

1. YcranoBuTe mociaenoBaTeNbHOCTE 00pa3oBaHus P-N-iepexoaa 1. Muddy3uoHHEIH TOK

2. PexomOunHarus

3. HeckommeHcHpoBaHHbBIE 3apsi/ibl HOHOB [IPUMECH

4. Tlone MOTEHIIMAILHOTO O6aphepa

5. JpeticoBslit TOK

6. basaHc TOKOB B paBHOBECHOM COCTOSIHUH

2. Uemy paBHsIETCsI IOCTOSTHHAS COCTABIISIONIAst BBITPSIMIICHHOTO HAIIPSHKEHUsI MOCTOBOTO BhIIpsiMuTeNs? Eciu HanpsbkeHue Ha

BTOPUYHOW 0OMOTKE TpaHc(hopMaTopa onpeaesieTcss 3aKOHOM U, = 141sinwt, K03bQUIHMEHT cXeMBbI BEIPAMUTEIS k,, = 0,9 -
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1. OOpariieHHBIC TUOIBI;

3. JInopl, NCIIONB3YyEMBbIC IJIs IPEOOpPa30BaHUS IICPEMEHHOTO Bapuxanr;
: ’ Y peobp p CTaOUIHTPOHEL
HAMPSDKSHUS B IOCTOSIHHOE
CrabucTopsl;

BeImpsMuTenbHbIE JHOIBL.
4. Yro mpom30UIeT B TPAaH3UCTOpE THMA P-N-P, BKIFOYSHHOTO 110 TpaH3uCTOp BBIUAET U3 CTPOSA

cxeMe ¢ o0mieit 6a30i, eciu IUIF0C MOJKIIOYUTH K KOJIEKTOPY, a Tpanzuctop He Oynet padboTaTh
MHHYC — K 3MUTTEPY YMeHbpmuTest KOAQQPUIUEHT yCcruIeHus

2. Yemy pasua mapametp h,,,ecuU; = 1,2B; I; = 10MA; U, = 12B; |, = 60 MA.
Uy =hali +hoUs
I =hygly +hyoUs

el e e o

6. Cxema ¢ 00IIMM KOJUICKTOPOM XapaKTepU3yeTCsL: 1. Maneiv R, umamemv R, ;
2. Manemm R, uOomsumm R, ;
3. Bompumm R, mmammm R, ;
4. bonbmum Rix 1 OOJIBIIMM Rounx .
7. KpyTu3Ha XapakTepUCTHKH yIIpaBICHUS [OJIEBOTO TPaH3UCTOpa Al AU
1. —_—Cc 3. — 73
AU, U, =const Al, Uy, =const
5 S AU, 4 _ Al,
' Al; U3, =const ' AU, U, =const

2. Ycmanosume coomeemcmaue
HammenoBanne npudopa: 1. 3. @
1. TloneBoii TpaH3UCTOP C YHPABIIIOUUM P-N-TIEPEXOIOM C
KaHaJIOM N-TUIa
2. TloneBoii TpaH3UCTOP C N30JUPOBAHHBIM 3aTBOPOM CO
BCTPOCHHBIM KaHAJIOM P-THIIA 2. @ @
3. TloseBoii TPaH3UCTOP C N3OJUPOBAHHBIM 3aTBOPOM C
WHIYIMPOBAHHBIM KaHAJIOM N-THIA
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9. Omnpenenute K03(QGUUNEHT YCHIICHUS 110 HAIIPSHKEHUIO CXEMBI, €CJIH PE3UCTOPHI UMEIOT COMPOTUBIECHHUS R1 =1 kOm 1 R2 = 50 kOM.

R2
| S—
r1 2t
>
>>j UBHX
Uex 1
gl
10.Yemanosume coomeemcmeue
HaumenoBanue npubopa: 1 3.
1. Jlunuctop
2. Cumucrop 2 /AEF 4 EP
3. Tpunucrop c ynpasieHHEM 110 KaTOAy
11. ITonynpoBOAHUKOBBIE TPHOOPHI, UCTIOIB3YEMbIEC B KAUECTBE 1. Tupucropsl
3JIEKTPOHHBIX KJIIOUEH 2. bunonsipHble TPaH3UCTOPHI
3. Bapwukanst
4. TloneBble TPaH3UCTOPHI
1. DnexTpoHBI U ABIPKU
12. Kakue HOCHTENH 3apsiia 00ecIeunBaloT TOK B 0aze P ABIP
" 2. Tonpko 3JIEKTPOHBI
¢doroTpanzucTopa TrUna P-N-p7
3. Tonbko mbIpKu

13. Yemy paBHa qyBCTBUTENBHOCTE QoTopesucTopa? Eciu Bennmunna gortoToka |, =10 MA , BETHYMHA CBETOBOTO NOTOKA P =10 jim -

5. Metoanyeckne yKazanus no npoieaype oneHuBaHUs

Nen/m | OueHo4Hble MepoNIpUATHS IIpouenypa npoBeaeHnsi OLIECHOYHOT0 MEPONPUSITHSI U HEOOX0AMMbIe METOAUYECKUE YKAZaHUS
1. KonTtponsHas pabota (TecT) .
KonrponbHast paboTa MpoBOJUTCS B TECTOBOH (hopMe B IIEKTPOHHOM Kypce IOCiIe M3Yy4YeHHs] O4EepeHOTOo MOoAayisl (pasnerna)
mucnutuiHbBL. Tect cocrout m3 10 BompocoB w 3amaHuii. BapuaHTEI KOHTPONEHOW PabOTEI (OPMHUPYIOTCS CIyYaiHBIM 00pa3oM M3
GaHKa BOIIPOCOB 3JIEKTPOHHOTO Kypca. Bpems TectupoBanus — 30 MUHYT.
Kpurepuu oneHkr 0JJHOTO 3a1aHUS:
® 32 Ka)k/10€ NPaBUIILHO BHIITOJHEHHOE 33aJ]aHUE BBICTABIISIETCS TECTOBBIN O,
® 32 HENPaBWJIHHO BHIITOJHEHHOE WIIM HEBBITIOJIHEHHOE 33/1aHKe BhIcTaBsieTcs 0 6aios;
e IUId 3aJaHUA C BBIOOPOM HECKOJNBKMX TPABWIBHBIX OTBETOB, 3aJaHWH Ha COOTBETCTBHE M YCTaHOBJICHHE
IIOCTIEIOBATENBHOCTH IIPETYCMOTPEHO YaCTHIHOE OLICHUBAHUE.
MakcuManbHBIH CyMMAapHBIA 0aJlT 32 KOHTPOJIBHYIO paboTy (TECT) cocTaBisieT 3 Gana.
2. OrneHrBaHUE OTYETA IO

OrneHuBaHue 1a00PaTOPHON pabOTHI BKIIIOYAECT:
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nabopaTopHOii paboTte

e Jlomyck k laboparopHoii paboTe — 10 1 Gaia;
e OreHKa 32 BEIIIOJIHEHHE JTA00PaTOPHOH pabOTHI U MIPEICTaBIICHHE 0TYeTa — 10 2 0aJUIOoB;
e OreHka 3a 3aIuTy Ja00paTopHOi PaboTHI — 110 4 GayIoB.

1. Jomyck x mabopaTopHOil paboTe MPOBOJUTCSA B TECTOBOH (hopMe B 3JICKTPOHHOM Kypce Ul KaxkIoi 1abopaTOpHOH padOTHL
KonmgecTBo BOIpOCOB BapbHPYET OT 5 10 7 B 3aBUCUMOCTH OT JIAOOpaTOpHOIT paboThl. BapraHTHI GOpPMHUPYIOTCS CITydaitHBIM 00pa3zoM
n3 GaHKa BOIIPOCOB JIEKTPOHHOTO Kypca. Bpems TecTupoBaHHs BpeMs TECTHPOBAHHS HE OTPAaHUYMBACTCS, KOJIMYECTBO ITOMBITOK — 3.

Kputepun OLeHKH OJJHOTO 3aJaHHs:

® 33 KaXXJ0€ NPaBUJILHO BBITIOJTHEHHOC 3a1aHUC BBICTABIIACTCSA TECTOBBIN 62[)1.]1,
® 32 HENPaBWIHHO BHITOJHEHHOE WIIM HEBBINIOJIHEHHOE 33/1aHKe BhIcTaBisieTcs 0 0aiios;
e I SaﬂaHI/Iﬁ C BLI60pOM HECKOJIbBKUX TPaBUJIbHBIX OTBETOB, 3a;[aH1/1171 Ha COOTBETCTBUC U YCTAHOBJICHHUC
MIOCJIEI0BATENILHOCTH IIPEYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.
MeTon olieHUBaHHS — BBICIIAS OI[CHKA. MaKCHMasbHBIH CyMMapHBIH 0aJUT 3a IOMYCK K JIaO0opaTopHO# padboTe coctariset 1 Oam.

2. B Xozme BBINOJNHEHUS Ta00paTOpHOW paboThl 0Oydaromuecss MPOBOAAT HEOOXOJMMBIE PAcyEThl, 3alOJIHSIOT TaOIHUIBI, CTPOST
rpauky ¥ 3aBEpIIAIOT HANMCAaHWE OTYeTa BbIBOAamMH. OTYeT 1o JlabopaTopHOil paboTe pa3Mmemiaercst B 3JIEKTPOHHOM Kypce Ul
OILICHUBAHMS.

Ortuer o 1abopaTopHOH paboTe TOIDKEH COAEPKaTh:

TuTynbHBINA THCT.

Lenb paGoTHL

ITepedens 060pyaOBaHUSI.

Hccnenyembie cxeMbl.

Pesynbrarsl ucciaeaoBaHui.

Heo6xonumele rpadguyueckie MOCTPOCHNUS U pacueTHl.

BrIBOTBI, BKITIOUAIOIINE B C€0s aHAJIN3 MOJYIECHHBIX TaHHBIX.

. OTBeTHI Ha KOHTPOJIEHBIE BOIIPOCHI.

OTuet nomkeH OBITH 0(hOpMIIEH B COOTBETCTBUM ¢ TipaBmiamu Ctarmapra TITY.

N~ WNE

Kpurepun onieHnBanus:
e OTyer COOTBETCTBYET COJICPKAHHIO M IpaBHiIaM O(GOPMIIEHHS, pacdeThl BBHITOJHEHB BEPHO U B MOJIHOM 0OBEME, BBIBOJIBI T10
paszienam npeACTaBIIeHbI B IOJIHOM 00beMe U COOTBETCTBYIOT TeMaTuke — 1,5...2 Ganna.

e Oryer odopmiieH ¢ HEOONBIIMMU HEIOCTATKAMH, PACUCTHI BEHIIOJHEHBI BEPHO M B MOJHOM O0OBEME, BHIBOABI IO pa3jeiaM
MIpeACTaBIeHbl B HEAOCTATOYHOM 00BeMe, HO COOTBETCTBYIOT TemaTuke — 1,1...1,5 Gam.

° Otuer O(bOpMJ'IeH C CEPBE3HBIMU HEAOCTAaTKaMH, PACYETHI BBINOJHCHBI HEC BEPHO, BBIBOJbLI 110 pa3acjaM NPEACTaBJICHBLI B
HCIOCTATOYHOM 061)eMe, HE COOTBETCTBYIOT TEMATHUKE, 100 OTCYTCTBYIOT IIOJIHOCTBIO — HE 3a4YTCHO.

3. 3amura 1ab0opaTopHOil pabOTHI TPOBOANTCS B AyIMTOPUH B YCTHOW/ MHUChbMEHHOI (hopMe B ayIUTOPHH.
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Kpurepun oneHKH 3aIMThI 1a00paTOPHOH pabOTHI:

e OTIMYHOE NMOHMMAaHUE TEMbI, BCECTOPOHHHE 3HAHMS, OTJIMYHBIC YMEHHS W BIaACHHE ONBITOM IPAKTHYSCKON IEATENEHOCTH,
HEOOXOIUMBIE Pe3yIIbTaThl 00ydIeHUs chOpMUPOBAHBI, HX KAUYECTBO OIEHEHO KOJIMYECTBOM OAIIOB, OIM3KAM K MAKCHMAIEHOMY
—3,6...4 banna.

e JIOCTaTOYHO MOJHOE IIOHMMAaHHWE TEMBI, XOPOIINE 3HAHWA, YMEHHS W ONBIT IPAKTHYECKOH HEATENbHOCTH, HeoOXOIMMbIe
pe3ynbpTaTel 00y4deHus c(hOPMUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OLCHEHO MUHUMAJIBHBIM KOJIYecTBOM Oamos — 2,8..3,5
Gamna.

e [lpuemieMoe NOHMMaHHE TEMBI, YJOBIECTBOPUTEIbHBIC 3HAHNS, YMEHHUS M ONBIT NPAKTUYECKOH JAESTEIBHOCTH, HEOOXOIMUMBbIE
pe3yabTaThl 00y4EHUST CHOPMHUPOBAHBI, KAYSCTBO HEKOTOPBIX U3 HUX OICHCHO MUHUMAJILHBIM KOJIUYECTBOM OayioB — 2,2...2,7
Oanna.

L4 PCSyHLTaTLI O6y‘IGHI/I$1 HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IﬂM — HC 3a4TCHO.

3. NnauBunyanbHoe .
IOMAILIHEE 3a]aHMe NuauBuayanbHOE 3alaHue BBITIONHSETCS OOyYalomuMcs Jaoma EL nucbMeHHOU (popme. CpOK BBITOTHEHUS v3 Henemu. OTueT
pasMelnaeTcs Ui OICHUBAHUS B 3JCKTPOHHOM Kypce. MakcHMalbHbIN OaJll: HHIUBHIyadbHOE aoMaiiHee 3amanuid Nel — 8 Gaios;
WHAWBUAyaNbHOE HoMarnHee 3aganuid No2 — 10 Gayntos.
OTueT 1Mo WHANBUAYAIEHOMY 3aIaHUIO TOJDKEH COICPIKATH:
e TuryneHbI JUCT.
* 3amaHue B COOTBETCTBHH C BAPHAHTOM.
* HeoOxonuMmble pacdeTsl ¥ MOCTPOCHHUS.
*  BrIBogB, BKIIFOYAIOIIKE B ce0s aHANIN3 MOTYICHHBIX TAHHBIX.
e CHHCOK HUCIIOJIb30BAHHOM JINTEPATYPHI.
Pabota nomkHa ObITh 0opMIIeHa B COOTBeTCTBHH C npaBmiiamu Ctangapra TITY.
Kpurepuu oneHuBaHusA:
* OTYET COOTBETCTBYET COJAEPKAHUIO U TpaBUiaM O(OPMIIEHHs, PacueThl BHITIOJHEHBI BEPHO M B MOJHOM OOBEME, BBIBOJBI IO
pasnenam mpencTaBieHbl B IOJTHOM 00beMe U cooTBeTCTBYIOT Tematuke: M3 Ne 1 — 7,2...8 6amnos; MJI3 Ne 2 —9...10 Gayos.
e Otuer odopmiieHa ¢ HEOOJBIIMMH HEIOCTATKAMH, PacyeThl BHITIOJHEHBI BEPHO W B MOJHOM OObeMe, BBHIBOJBI MO paszjieiiamMm
MIPeCTaBICHEI B HEAOCTATOYHOM 00bEeMe, HO COOTBETCTBYIOT Tematuke: MJI3 Ne 1 —4,4...7.1 6amra; U3 Ne 2 — 5,5...8,9 Gamnna.
* Otyer oQOpPMIICH C CEphe3HBIMH HEJOCTATKAMHM, PAacUeThl BEHIIOJHEHBI HE BEPHO, BBIBOJABI IO pa3zieiiaM IPEICTABICHBI B
HEIOCTaTOYHOM 00beMe, He COOTBETCTBYIOT TEMATHKE, JINOO OTCYTCTBYIOT IMOJIHOCTBIO — HE 3aU4TCHO
4. 3amanue (3cce)

OOyyaronyecs: BHIIONHAIOT 3a/laHue (3cce) ¢ MOCHeNyIoNM pa3MeleHneM B aneMeHTe "®dopym" anekTpoHHOro Kypca. Pabory
CTY/ICHTOB OIIEHMBAET IIperoaaBaTenb. MakcuMallbHBIH 0aiut 3a 3aganue (3cce) — 6 6aos.

ITo cBoeii cTpykType 3aanne (3cce) JOIKHO COJEPKaTh CIIETYIOLINE Pa3/IeIbl:

1. TUTYIIBHBIN JTUCT.

2. BeeneHue — onpeneneHre OCHOBHOTO BOIIPOCA 3CCE.

3. OCHOBHYIO YacTh — OTBET HAa IOCTaBICHHBIH Bompoc. OmuH maparpad COAEPKUT: TE3WC, NOKA3aTeIbCTBO, WIIIIOCTPAINY,
TOJIBBIBOJL, SIBJISTFOIMICS YACTUYHO OTBETOM Ha ITOCTABJICHHBIA BOTIPOC.
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4. 3akmroyeHue (BBIBOI) — CYMMHUPOBaHHUE yKe CICTaHHBIX MOABBIBOJIOB M OKOHYATEIBHBII OTBET Ha BOMIPOC 3CCe.
5. Crmcok UCIoIb30BaHHBIX HCTOYHUKOB HH(OPMAIHH.

Kpurepuu onenuBanus:

* OTYeT COOTBETCTBYET CONEP)KAaHHWIO W TpaBWiaM O(OPMIICHUS, BBHIBOIBI MPEICTABICHBI B MOJHOM OOBEME M COOTBETCTBYIOT
TemMatuke — 5,4...8 Gaios.

* Otuer odopmieHa ¢ HEOONBIIMMH HEIOCTATKAMH, BBIBOIBI IIPENCTABICHHI B HEJOCTATOYHOM O0BEME, HO COOTBETCTBYIOT
Tematuke — 3,3...5,3 Gamia.

*  Ortyer odQopMIICH C CEpPhE3HBIMH HEIOCTATKAMHU, BBIBOJBI IO pa3jieiaM MpPEJCTaBICHbI B HEJIOCTATOYHOM OO0BEMe, HE
COOTBETCTBYIOT TEMATHKE, THOO OTCYTCTBYIOT MTOJHOCTHIO — HE 3aYTCHO

DK3aMeH

OK3aMeH MPOBOJMTCS B TECTOBOH (popMme B aneKTpoHHOM Kypce. buier conepxut 30 BonpocoB u 3aianuii B Buae tecta. BapuaHt
MOJENUPYETCs CllydaliHbIM 00pa3oM U3 OaHKa BOIIPOCOB 3JIEKTPOHHOTO Kypca.
[IponomkuTenbHOCTh TecTHpoBanus 90 MUHYT Oe3 mepepbiBa. OTCYET BpeMEHHM HaYMHACTCS ¢ MOMCHTA BXoJa cTyAeHTa B «Tect».
O6yqa}om1/1171051 MOXKCT 3aKOHYHUTH BBIIIOJITHCHUC TCCTA 1O UCTCUCHUA OTBe}IéHHOFO BpPEMCHU.
Dk3aMeH B TECTOBOH (hopMe HampaBieH Ha HE3aBUCHMYIO OOBEKTHBHYIO OLICHKY 3HAaHHH, yMEHMH W BIIaJCHUWH, MOJTYYCHHBIX
CTYICHTaMH 32 ONPE/ICIICHHBIA IPOMEXYTOK 00yYCHHUS.
KpuTepun OLeHKH OJJHOTO BOTIPOCa/ 3aJaHHs:
® 33 KQXJI0€ NMPaBMIBHO BBITOJHEHHOE 3aJaHHE BBICTABIIACTCS TECTOBBII OalT;
® 33 HENPaBIJIFHO BHIIIOJHEHHOE WM HEBBINIOJIHEHHOE 3a/laHue BhicTaBisiercs O 6aos;
e Ui 3agaHUid C BBIOOPOM HECKOJNbKHX NPAaBHIBHBIX OTBETOB, 3aJaHUi Ha COOTBETCTBHE M  YCTAHOBJICHHE
HOCIIEJ0BATENBHOCTH IPEAYCMOTPEHO YaCTHYHOE OLIEHUBAHUE.
MakcumanbHbIi CyMMapHBbIi 6aJut 3a 9k3aMeH coctanisieT 20 0auioB.




