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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Hensamu npenojaBaHus AUCUUIUIMHBI SBJISIETCS (POPMHUPOBAHUE Y CTYAEHTOB TEOPETUUECKOM
U IPaKTUYECKO# 0a3bl MO BOMpPOCaM CTPOEHHS OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX YCTPOWCTB,
UX XapaKTePUCTUK U IPUHIMUIIOB (PYHKIIMOHUPOBAHUSL.

K ocHOBHBIM 3a1ayaM U3y4eHUs TUCLUILIMHBI CJIEAYET OTHECTU IPHUOOPETEHUE CTYIEHTAMU
NPAaKTUYECKUX HABBIKOB M YMEHMH, HEOOXOIMMBIX MAJsl MPHUHATUS TEXHUYECKH TI'PAaMOTHBIX WU
000CHOBAHHBIX pELIEHUN NpHU HaJlaJKe U SKCILTyaTallly 3JIEKTPOHHBIX PAIMOTEXHUYECKUX MOJyJIeH
B Oyay1ueil npodeccuoHanbHOM AesITETbHOCTH.

OOydeHne 1O AWCIUIUIMHE

«DPuU3nUeCcKrue OCHOBBI

OJICKTPOHHKHW» HAIpPaBJICHO Ha

dbopmupoBaHue y 00y4aromuxcs CIEIYOUMX KOMIIETCHIIUA:

Koa n HauMeHOBaHHE

HH}II/IKaTOpLI HOCTHIKCHUSA

HaunmenoBaHue moka3aTesi

II0JIO’KEHUS, 3aKOHBI U
METO/bI €CTECTBEHHBIX
HayK U MaTeMaTUKU
JUIs pelIeHus 3a1a4
WHXEHEPHOU
JeSITeIbHOCTH

MIPUPOJIBI; OCHOBHBIC
buznveckue u
MaTEeMaTHYECKHE METO/IbI
HAKOIUICHHUS, Iepejaul U
00paboTku HPOpPMALINHY,
HOIIK-1.2 [Ipumensier
(u3nYecKre 3aKOHbI U
MaTeMaTH4YeCKHe METO/IbI JIJIs
pereHus 3a1a4
TEOPETUYECKOTO U
MIPUKJIIQJHOTO XapaKTepa,
HOIIK-1.3 Ucnonb3yeT
3HAHUS €CTECTBEHHBIX HAYK U
MaTeMaTHKH MPU PEIICHUN
MPAKTUIECKUX 33]1a4.

KOMIIETeHIHM i KOMIIeTCHI MU OLICHUBAHMS
OIIK-1. Cnocoben HMOIIK-1.1 ITorumaer 3HATH:
HCTIOJIB30BATh (byHIaMeHTaIbHbIE 3aKOHBI TepMHUHOIOT IO, OCHOBHBIE

OnpeIeNICHUs FEKTPOHHOU TEXHUKH,
CyTh (PU3HYECKUX MPOIIECCOB,
JeXalMX B OCHOBE IIPUHITUIIA
JICUCTBUS SJICKTPOHHBIX
MOJTYTIPOBOTHUKOBBIX TTPHOOPOB;
CBOICTBA pa3IMYHbIX
MOJTYTIPOBOTHUKOBBIX TPHOOPOB U HX
XapaKTEPUCTUKH; TPUHLIMIIBI
CO3JIaHUs MOAeTIeH
MTOJTYTTPOBOTHUKOBBIX TIPHOOPOB JIJIst
pelieHus 3aaa4 npodeccuoHaIbHON
JIeATETLHOCTH.

YMmeTh:

Br16upath 371eMEHTHI JIEKTPOHHBIX
CXEM JIJI PEIICHUS TTOCTABICHHON
3a/1a4M; aHAJM3UPOBATh U ONMCHIBATH
(du3HYecKue MPoLECCHI,
MIPOTEKAIOIIHE B
MOJTYTIPOBOTHUKOBBIX TPHOOpax;
MPaBUIILHO HHTEPIIPETUPOBATH
AKCIIEPUMEHTAIIbHBIE TAHHbBIE C
TEOPETHUECCKUMU TTOJIOKEHUSIMH,
MoI0UPATh TUTEPATYPHBIC UCTOYHUKHU
TSl pEIIeHUs 3a/1a4 110 TeMaTHKe
JAaHHOU y4eOHOU AUCIUILITUHBL
WCIIOJTH30BaTh KOMITHIOTEPHYTO
TEXHHUKY MPH 0(hOPMIICHHH OTYETOB
71a00paTOPHBIX padOT; MOJEITHUPOBATH
MPUHIUIINATIBHBIE JIEKTPOHHBIE
CXEMBI C IOMONIBIO KOMITBIOTEPHOU
TEXHUKU

Baanern:

HaBblkamu 3KCIIEpUMEHTaIBLHOTO
HCCIICIOBAHUS XapaKTEPUCTUK U
MPAaBHJILHOTO BBIOOpA




TIOJTYTIPOBOTHUKOBBIX ITPHOOPOB;
crocobamu ynpaBlieHUs
AJIIEKTPOHHBIMH YCTPONCTBAMM;
OCHOBHBIMH METO/IaMH OpTaHU3aIuN
CaMOCTOSITEJILHOTO O0yUYeHUs U
CaMOKOHTPOJIS; COBPEMEHHBIMU
TEXHUYCCKUMU CPEACTBAMU U
UH(POPMALMOHHBIMU TEXHOJIOTHSIMU B
npodecCuoHaAIbHON 00J1aCTH;
NPUKJIAJHBIMUA IPOTrpaMMaMu JUIsl
pEeICHUS MHXXCHCPHBIX 3aaa4
AJIEKTPOHUKHU U MOJICIIUPOBAHUS
DIIEKTPOHHBIX CXEM

OIIK-2. Cnocoben
CaMOCTOSTEILHO
IPOBOJIUTH
9KCIIEPUMCHTAIbHBIC
UCCJICIOBAHMS U
HCITOJIB30BATh
OCHOBHBIE TIPUEMBI
00paboTKHu 1
npe/ICTaBICHUS
MOJIYYCHHBIX JTaHHBIX

NOIIK-2.1 ITpumensier
OCHOBHBIE METOJIBI U
CpeACTBa NPOBEICHUS
AKCIIEPUMEHTATBHBIX
HUCCIEeJOBaHUH,
NOIIK-2.2 Beibupaet

3G HEKTUBHYIO METOAUKY
AKCIIEPUMEHTATBHBIX
HUCCIEeJOBaHUH,
NOIIK-2.3 ITpoBoaut
SKCHEPUMEHTAIbHbIE
UCCIIeIOBaHMs,
oOpabaTsiBaeT u
MPEICTABISET MOTyYCHHBIC
JIaHHBIE.

3HaTh:

OCHOBHBIE IIPUHIIUTIBI TPOBEICHUS
HKCIEPUMEHTATbHBIX U3MEPEHUI
(GU3NIECKUX BETHMYUH MPH
BBINOJIHEHUH J1a00paTOPHBIX paboT U
OCHOBHBIE ITPHEMBI aHAJIN32
HKCIEPUMEHTAIbHBIX JaHHBIX.
Ymersn:

IUTAHUPOBATh MIPOBEACHUE
AKCTIEPUMEHTA TIPH BBHITIOJTHEHUN
71a00paTOPHBIX PabOT; BHIOMPATH
3¢ (PEKTUBHYIO METOIUKY U3MEPECHHS
(U3UUECKUX BETMYHUH.

Baaners:

HaBBIKAMU TPOBEICHUS
IKCTIEPUMEHTATBHBIX MCCIICTOBAaHUN B
paMKax J1abopaTopHBIX paboT;
MCTIOJIB30BaHUS] OCHOBHBIX TIPHEMOB
00pabOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX ¥ OI[CHKH MTOTPEITHOCTH
M3MEPEHHUI.

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JuctumnianHa OTHOCUTCSA K 00s13aTesibHON YacTu 6510ka b1 «luctummmas! (MOTy T )».
JucuuninuHa HenoCPeICTBEHHO CBSI3aHa CO CIIEAYIOUUMMU JUCHUIUIMHAMU U ipakTukamu OOI:

Jluneiinas anredpa;

MaremaTtndeckuii aHaIu3;
Paanomarepuansl 1 paIMOKOMITIOHEHTHI;
CxeMOTeXHUKa 3JIEKTPOHHBIX YCTPOICTB,;
dusuka;

DNEKTPOHHBIE YCTPOUCTBA,
DIIEKTPOTEXHUKA.




3 CTpyKTypa M cofep:KaHHe TUCHUILTHHBI

OO0r1ast TPYA0EMKOCTh AUCIUIIMHBI COCTABISIET 4 3aueTHbIC enuHuIlbl (144 yaca).

3.1 Buabl yueOHoii padoThl U TPYA0€MKOCTH

Ne . KoaunuecTBo CemecTpsl
Buj yueOHoit padoThl
n/n 4acoB 4
1 | AyanuTopHbIe 3aHATHS o4 54
B ToMm uncie:
1.1 | Jlexuuwm 36 36
1.2 | CemuHapckue/mpakTUYECKUE 3aHATHUS
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTeJibHAsA padoTa 90 90
B Tom uncne:
2.1 | IlogroroBka K 3amuTe J1aOOPaTOPHBIX 18 18
pabot
2.2 | [loaroroBka oT4ETOB MO JTa0OPATOPHBIM 18 18
pabotam
2.3 | Pabora ¢ KOHCIIEKTOM JIEKIIAI 18 18
2.4 | BeimonHeHue pacueTHO-TpaguuecKux padoT 18 18
2.5 | IlogroroBka K 3K3aMeHY 18 18
3 | IlpoMeRyTOYHASI ATTECTAIUSI
3auet/mud.3aueT/sK3aMeH DK3aMeH
Hroro 144 144
3.2 TeMaTH4eCKHii MJIAH H3YYeHHU S T CHUTLUINHBI
TpyroeMkocTsb, yac
AyautopHasi pabora ;“:
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Pa3zgen 1. ®usnyecKkyne 0OCHOBBI
1 | paGoThbI NOIYNIPOBOIHUKOBBIX 16 6 10
npudopos
11 Tema 1. DHepreTHueckue ypoBHU U 0.5 1
30HBI.
Tema 2. [IpoBoIHUKH
12| ¢ POBOMEMICH, 0,5 1
TIOJTYTTPOBOJIHUKH M JTUDJICKTPUKH.
Tema 3. CoOcTBeHHas
1.3 | 27eKTpOnpPOBOIHOCTH 0,5 1
MIOJTYTIPOBOJTHUKOB.
Tema 4. IlpumecHas
14 | PTEKTPONPOBOIHOCTD 05 1
MOJTYTIPOBOIHUKOB. [Tporiecchr
nepeHoca 3apsiioB
1.5 | Tema 5. DnekTpuyecKue mepexo bl 4 6




Pasnean 2. [lonynpoBogHUKOBBIE

2 30 6 18
JAUOJBI
2.1 | Tema 1. BeimpsMuTenbHbBIE AUOIBI 2 3
2.2 | Tema 2. CrieriajibHBIE TUOBI 2 3
23 Tewma 3. [Ipumenenne 2 3
MIOJTYTIPOBOJTHUKOBBIX JMOJIOB
Jlaboparopnas padota Nel
24 HccnenoBanue xapakTepuCTUK 3
MOJYTIPOBOIHUKOBBIX JHOJIOB Ha
MIOCTOSIHHOM U MIEPEMEHHOM TOKax
JlaGopaTopnas pabora Ne2
Ompenenenre OCHOBHBIX
2.5 | XapaKTepHCTUK CTAOMIUTPOHA U 3
UCCJIeIOBaHKE MMapaMeTPUIECKOTO
cTabunuzaTopa HampsHKEHUS
JlaGopaTtopnast pabota Ne3
2.6 | HccnenoBanue 0qHOMOMYTIEPUOTHOM 3
¥ MOCTOBOM CXEM BBITIPSIMIICHUS
3 Pasnen 3. bunoasipubie 44 12 28
TPAH3UCTOPBI
31 Tema 1. Knaccuduxarms 05 1
TPaH3UCTOPOB
32 Tema 2. CTpyKTypa U OCHOBHBIE 05 1
PEXUMBI pabOThI
33 Tema 3. ®u3ndeckue MPOLECCH B 1 2
' OUMOJIIPHOM TPAH3UCTOPE
34 Tema 4. Cxembl BKIIOYCHUS 1 2
TpaH3UCTOpa
Tema 5. CtaTnueckue
3.5 | XxapakTepuCTUKH OUITOISIPHOTO 1 2
TpaH3UCTOpa
36 Tema 6. DKBHBAJICHTHBIC CXEMBI 1 2
TpPaH3UCTOpA
3.7 | Tema 7. PexxuMbl pabOThI TPaH3UCTOPA 1 2
3.8 | Tema 8. Pacuet pabodero pexuma 0,5 1
39 Tema 9. JlunamMmuueckue 05 1
XapaKTePUCTHKHU TPaH3UCTOpa
310 Tema 10. Briussare Temneparypsl Ha 1 5
' paboTy YCHIINTEIbHBIX KaCKaJI0B
3.11 | Tema 11. CocTaBHO# TPaH3UCTOP 1
312 Tema 12. OniepalilnOHHBIA yCUIUTENb 3 6
1 OCHOBHBIC CXEMbI Ha €T0 OCHOBE
JlaGopatopnast padota Ned CHsiTue
3.13 | craTHuecKuX XapaKTepUCTHK 4
TPaH3UCTOPA HA MMOCTOSIHHOM TOKE
4 | Pa3znen 4. IlosieBble TPAH3UCTOPBI 22 4 14
41 Tema 1. [ToneBoii TpaH3UCTOP C 1 2
YVOPAaBIISIOMUM p—N-TIEPEX0JI0M
4.9 Tema 2. Cxembl BKIIOYEHUS TTOJIEBBIX 05 1

TPAH3UCTOPOB




Tema 3. CtaTuueckue
4.3 | XapaKTEePUCTHKH TTOJICBBIX 0,5 1
TPaH3UCTOPOB
Tema 4. TloneBbie TPaH3UCTOPHI C 5 )
M30JIMPOBAHHBIM 3aTBOPOM
Jlaboparopuas paborta Ne5 CHsitue
CTaTHYECKHUX XapaKTEPUCTUK
MIOJIEBOT'O TPAH3UCTOPA C p-N
EePEex0JI0M
Jlaboparopnast pabota Ne6 CHsTHE
CTAaTHYECKHUX XapaKTEPUCTUK
4.6 | mMoyeBOro TPAH3UCTOPA C 2 4
W30JIMPOBAaHHBIM 3aTBOPOM U
WHAYLIHUPOBAHHBIM KaHAJIOM
5 | Pa3zgea 5. Tupucropsl 17 4 2
5.1 | Tema 1. luHUCTOPBI 0,5
5.2 | Tema 2. TpuoHbIE THPUCTOPHI 0,5
5.3 | Tema 3. CuMMeTpHUYHBIC THPHUCTOPHI 0,5
54 Tema 4. criocoObI 3anupanust 05
TUPHUCTOPOB
5.5 | Tema 5. 3anupaembie THPUCTOPHI 0,5
56 Tema 6. OCHOBHBIE TapaMeETPbI 05
TUPHUCTOPOB
5.7 | Tema 7. [IpuMeHEHHE TUPUCTOPOB 1
Jlaboparopnast pabota Ne 7
DKCcIepruMEeHTAITFHOE OIpe/IeIIeHIE 2 3
OCHOBHBIX XapaKTePUCTHK
THPHUCTOPOB
Pa3nea 6. OnrosjieKTpoOHHbIE
npudopbI
6.1 | Tema 1. MnaukaTopHbIC IPUOOPHI 1 1
Tema 2. ®oTOINEKTPUUECKHUE
6.2 | mpuOOpPHI Ha OCHOBE BHEIIHETO 1 1
dororddekra
Tema 3. ®oTodIEKTPUYECKHE
6.3 | mpubOpbI HA OCHOBE BHYTPEHHETO 1 1
dboTordpdexra
Tema 4. ONTOAEKTPOHHBIE
YCTPOMCTBA.
Jlabopartopnas pabota Ne 8
DKcrepuMEeHTATbHOE OIpe/IesieHIe 2
OCHOBHBIX XapaKTePUCTUK U
apaMeTpoB OMTOMNAP

4.4

4.5

[EEN
[EEN

Y T N N L i L

5.8

15 4 2 9

6.4

6.5

Hroro | 144 36 0 18 0 90

3.3 ConepxaHue TUCHUNITHHBI

Pasznen 1. dusnveckne 0CHOBBI Pa00ThI MOJIYNIPOBOAHNKOBBIX PHOOPOB.

Ponb 1 MecTO 311EKTPOHUKH B COBPEMEHHOM IEKTPOTEXHUKE U AJIeKTpo3HepreTuke. Kparkue
CBEJICHHSI O TeOpHH cTpoeHus: aToMa COOCTBEHHAsI SJIEKTPOHHAS M IBIPOYHAS DJIEKTPOTIPOBOTHOCTD.
Hpetidoserii Tok. [lpumecHasr JIEKTPONPOBOIHOCTh ToNympoBoaHuka. Juddysus Hocurenei
3apsga B IOIYIPOBOAHMKAX. OJEKTPUUECKHE IIEPEXOIbl: p-N-NEPEXO]; NEPEeXo] «MEeTall —



MOJIYIIPOBOAHUKY», MNCPEXOA MCEKAY MOJYHNPOBOAHHMKAMH OAHOI'O THIIA 3JICKTPOIIPOBOAMMOCTH,
OTIINYaIOIIUCCA pEBJ'IPI‘IHOﬁ KOHHGHTpaHHeﬁ HpHMeCGﬁ, TeTCpOonepexXOabl.

Pazpnen 2. IlonynpoBogHMKOBBIE IHObI

BosabT-amnepnas XapaKTepUCTHKA MOJIyIPOBOJIHUKOBOTO IMoJa. EmkocTh
IIOJyIPOBOJHUKOBOTO ~ AUOoJa. TemmepaTypHble CBOWCTBA  IOJIyIPOBOJHHUKOBBIX  JIHOJOB.
BoeimpsiMutenbHble MOABI, UMIYJbCHBIE JHOJABI, CTAOWJIUTPOHBI, BAapPUKAIlbl, TYHHEJIbHbIE U
oOpamieHHble quozbl. CTaTuyeckue U JMHAMHYECKUe MapaMeTpbl 1nojoB. [IpuMenenue q1oa0B B
BBIIPSAMUTEIBHBIX ~ ycTpoiicTBax. OpnHoda3Has OIHOIOJIYIEPUOJHAs CXE€Ma BBIIPSMIICHHUS.
JIByxnonynepuoaHas cxeMa BBIIPSMIIEHUS cOo cpeaHed Toukoil. OnHodas3Has MOCTOBas cxema.
[TapameTpuueckuii cTabUIN3aTOp HAPSKEHUS.

Paspnen 3. bunossipabie TPAaH3UCTOPbI

bunonsipuelii  TpaH3UCTOp: YCTPOWUCTBO, MNPUHIUN ACHCTBHUS, OCHOBHBIE (DU3MUECKHE
nporeccel. Cxema ¢ obmieit 6a3zoi. Cxema ¢ o0mmM >MuTTEpoM. Cxema ¢ OOIUM KOJITIEKTOPOM.
CraTtudeckue XapaKTepUCTHKHU ISl CXeMbl ¢ oOmielt 0azoif. CrtaThyeckue XapakTepUCTUKU s
CXEMBI ¢ OOIIMM SMUTTEPOM. DKBHUBAJICHTHBIE CXEMBI 3aMELICHUs TPaH3UCTOpa. PexuMbl paboThI
OUMOJSIPHOTO TpaH3UCTOpa. BnusHue Ttemmeparypsl Ha paboTy TpaH3ucTopa. JlMHaMuuyeckue
XapaKTepUCTHKH TpaH3ucTopa. CXembl CMelIeHHsT pabodeil TOYKM TpaH3ucTopa. YacToTHbIE
cBoiicTBa TpaH3ucTopoB. CoctaBHOM Tpan3ucTop. JAuddepenmansabie yeunureau. OneparnaoHHbIH
ycwinTenb. OCHOBHBIE CXEMbI Ha ONIEPALIMOHHBIX YCHIIUTEISX.

Pa3nea 4. IlosieBble TPAH3UCTOPBI

[ToneBbie TpaH3UCTOPHI (C YIPABISIOMIUM P-N-TIEPEXOOM, C U30JIUPOBAHHBIM 3aTBOPOM CO
BCTPOCHHBIM KaHAJIOM H C UHAYIMPOBAHHBIM KAaHAJIOM): NPHUHIMN JEUCTBUS, MapaMeTphl,
xapaktepuctuku. CpaBHenne MJIII- m OumonspHOro TpaH3ucTOpa: (PU3WYECKHE CBOWCTBA M
oco0eHHOCTH. OCHOBHBIE MMAPAMETPHI MOJEBBIX TPAH3UCTOPOB.

Paspnen S. Tupucropsl

VYCTpoicTBO M NPUHIMI ASHCTBUS JAWHUCTOPAa U TUPHCTOpPA, OCHOBHBIE XapaKTEPUCTUKH.
EcrecTBeHHas u mpuHynuTenbHas KoMMmyTanusi THpUcTopoB. GTO-TupucTopsl: ¢u3uka mporecca
BKJIIOYEHUS U BBIKIIOUeHUs. CuMucTOpbl. [IpMeHeHs: THPUCTOPOB B CHIIOBBIX CXEMax.

Pa3zgen 6. OnTo3/1eKTPOHHBIE PUOOPBI

WnnukaTtopHele  mpubopsl  (KimaccupUKanus,  OPUHLUN  JEHCTBHSA). OcHOBBI
dotoanexkrponuku. IIpubopel ¢ BHemHHM QotodddexTom: GoTodaEeMEHT, (OTOIIECKTPOHHBIN
YMHOXUTEINb. [[pUHIIUT TEHCTBUS, XapaKTEPUCTUKH, TapaMeTphl, 001acTh mpuMeHeHus. [Ipubopsl ¢
BHYTpeHHUM (oTodhderTom: GoTope3nucTopsl, GOTOINOABI, POTOTPAH3UCTOPHI, (POTOTUPUCTOPHI.
DJeMEHTHI OMNTOIEKTPOHUKHU: CBETOM3IIYUYAIOUINe MPUOOPHI, ONTHYECKHE KaHabl, NMPHUEMHUKU
CBETa, ONTPOHBI — MPHUHIIMI JEHCTBUS, OCHOBHBIE MapaMETPbl, XapaKTEPUCTUKU U OCOOEHHOCTHU
MIPUMCHECHUSI.

3.4 TeMmaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH

3.4.1 CemuHapcKue/IpaKTUUECKUE 3aHATUS

He npenycmoTpenst
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3.4.2 JlaGopaTopHbIE 3aHATHUS

JlabopaTtopHnoe 3anstue 1. JlabopatopHas padora Nel MccnenoBanue xapakTepucTuK
TIOJTYTIPOBOTHUKOBBIX JIMOJIOB HA MMOCTOSTHHOM M TIEPEMEHHOM TOKaX.

Jlaboparoproe 3ansTue 2. JlabopatopHas padora Ne2 OmpeseiieHne OCHOBHBIX
XapaKTePUCTUK CTAOUIMTPOHA U UCCIIEOBAHKE MapaMETPUIECKOTO CTAOMIN3aTOpa HATIPSKEHUS.

Jlaboparoproe 3ansaTue 3. Jlaboparopras padota Ne3 VccnenoBanue oTHOMOTYIEPHOTHON
¥ MOCTOBOM CXEM BBITTPSIMIICHUS.

JlaGopaTtopHnoe 3anstue 4-5. JlabopaTopnast pabora Ne4 CHATHE CTaTUYECKHUX
XapaKTePUCTHK TPAH3UCTOPA HA TIOCTOSIHHOM TOKE.

JlaboparopHroe 3ansaTue 6. Jlabopatopras padota Ne5S CHATHE CTATHICCKUX XapaKTCPUCTHK
MOJIEBOTO TPAH3UCTOPA C P-N MEPEXOI0M.

JlabopaTtopHnoe 3ansrtue /. JlaboparopHas pabota Ne6 CHATHE CTATUYECKUX XapaKTEPUCTUK
MOJIEBOTO TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM U UHIYLIUPOBAHHBIM KAHAJIOM.

Jlaboparoproe 3ansTue 8. JlabopaTopHas padora Ne 7 DKCIepUMEHTAIBLHOE OTpeIeIICHUE
OCHOBHBIX XapaKTePUCTUK TUPUCTOPOB.

Jlaboparopuoe 3anstue 9. Jlabopatopnas padora Ne 8§ DkcriepruMeHTaIBLHOE OMpeIesIeHHuE
OCHOBHBIX XapaKTEPUCTHK U TIAPAMETPOB OITOIIAP.

3.5TemaTnka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)
He npenxycmotpensl

4 Y4yeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecieueHne

4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTsb1
He npenycmotpensl
4.2 OcHOBHasi IMTepaTypa

1. Munog3zopos, O. B. Dnekrponunka : yueOHUK 17151 By30B / O. B. Munos3opos, U. I'. [TankoB.
— 8-e m3x., mepepad. u mom. — Mocksa : U3nmatenscrBo Opaiit, 2026. — 397 ¢. — (Bwicmiee
obpaszoBanme). — ISBN 978-5-534-19967-3. — Tekct : snextpoHHbld // OOpaszoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/582746.

2. Arpadonos, 0. B. ®usudeckas 3JIeKTpOHUKa : TpaKTHYECKoe ocodue st By30B / 1O. B.
Arpadonos, U. C. [lerpymun, H. JI. JlazapeBa. — Mocksa : M3aarensctBo HOpaiit, 2026. — 103 c.
— (Bpicmee oOpazoBanme). — ISBN 978-5-534-19781-5. — Tekct : 5JeKTpOHHBIA //
OopazoBarenpHas miardpopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/589850.

3. Tonmauér B.B. ®usndeckue ocHOBBI AnekTponuky / Tonmaués B.B., Ckpunank ©.B.. —
MockBa, MxeBck : PerymapHas wu xaoTudeckas AMHAMHUKA, VHCTUTYT KOMIIBIOTEPHBIX
uccienoannid, 2019. — 496 ¢. — ISBN 978-5-4344-0753-3. — Tekct : anekrponnbii // L{udposoit
obpazoBatenbHbiid pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/97376.html.

4. Tumodeen, A. JI. ®usznueckrue OCHOBBI ICKTPOHUKH W HAHODJIEKTPOHUKU : ydeOHOE
nocobue / A. JI. TumodeeB. — Mocksa, Bonorna : Uadpa-Umxkenepus, 2024. — 172 ¢. — ISBN
978-5-9729-1671-9. — Texcr : anexrponHsiii // Iludporoit o6pazoBarensHblil pecypc [IPR SMART
: [caiit]. — URL.: https://www.iprbookshop.ru/143274.html.
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4.3 lonoJHUTe/IbHAS JUTEpPaTypa

1. Dnekrponuka : yaebnoe nocodbue / B.1. Hukymnun [u ap.].. — Mocksa : At [Tu Ap Menua,
2025. — 198 c. — ISBN 978-5-4497-3757-1. — Tekct : osnektpoHubii // Iludpooii
obpasoBatenbHbiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/143938.html.

2. Per, JIx. Ilpomeimuiennas snexktponuka / JIx. Per. — 3-e m3nm. — CapartoB :
[Tpodobpazosanue, 2024. — 1136 c¢. — ISBN 978-5-4488-0058-0. — Tekct : 31eKTpOHHBIN //
[udposoit oOpasoBaTeNbHBIH  pecypc IPR SMART : [caiiT]. — URL.:
https://www.iprbookshop.ru/145927.html.

3. Crapocenbckuii, B. 1. ®wusuka moiaynpoBOJHHUKOBBIX MPUOOPOB MHKPOIJIECKTPOHUKH :
yuebHoe nocobue 11t By30oB / B. U. Crapocensckuii. — Mocksa : U3narensctBo FOpaiit, 2026. —
463 c. — (Bricmiee obOpazoBanme). — ISBN 978-5-534-21135-1. — TekcT : 37€KTpOHHBIN //
Oo6pasoBarenbHas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/598386.

4. OCHOBBI JIEKTPOHUKHU U AJIEKTPHUUECKUE U3MEPEHUS | YICOHHUK U TIPAKTUKYM JIJISl BY30B /
3. B. Ky3nenos, E. A. Kynukoga, I1. C. Kyneruacos, B. I1. JIyaun ; mog obmeit penakuueii B. I1.
Jlyauna. — 2-e¢ m3z., nepepad. u mon. — Mocksa : MznatensctBo Opaiit, 2026. — 275 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-17767-1. — Tekcr : anexkTpoHHsIi // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/583601.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECYPChI
Haxoautcs B pa3zpaboTke

4.5 JInueH3u0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecmeuenmne

1. Microsoft-Office
2. NI-Multisim
3. Microsoft-Windows

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHBbIE 0a3bI IaHHBIX U HH(OPMAIIMOHHbIE
CIPaBOYHbIE CHCTEMbI

1. EmuHoe OKHO JTocTyma K 00pa3oBaTelibHbIM pecypcam dDenepaibHbIi mopTat
http://window.edu.ru

2. KoMmibtoTepHbIe HHPOPMAIIMOHHO-TIPABOBbIE CUCTeMbI « KOHCYITbTaHT
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. Hayunas snextponHas oubiauoreka http://www.elibrary.ru

4. Poccuiickast rocyaapcTBeHHas Oubnuoreka http://www.rsl.ru

5. OBC «YHuBepcurerckas 6nbamoTexa oHmaia» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecneuyeHne

1. KoMnbIoTEpHBIH KJIACC ¢ TIPETyCTaHOBICHHBIM IIPOTPAMMHBIM 00€CTIeYeHIEM, YKa3aHHBIM
B 1. 4.5, MyJIbTUMEIUITHOE 000pyAOBaHKE (TIPOCKTOP, IEPCOHANBHBIN KOMITBIOTEP MPETIOIaBaTENS).

2. Crienmanu3upoBaHHas Ay TMTOPUS JIUISl IPOBEIACHMS TabopaTopHbIX padoT. O6opyaoBaHue
U ammapaTtypa: ocuuuiorpadpl, KOMIUIEKT TUIOBOTrO jabopaTtopHoro obopyaoBanus "OCHOBBI
anekTpoHuku"; OD1-C-P (cTenaoBoe UCTIOTHEHUE, pydHast BEPCHs).

3. Ayautopus Uil JIGKIIMOHHBIX, MpakTUyeckux 3aHsaTuil. O0opyAoBaHHE W ammaparypa:
ayJIUTOpHAs JTOCKA, BO3MOXKHOCTH MCITOJIb30BAHHS MYJIBTHMETUIHOTO KOMIUICKCA.
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6 MeTtoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKoMeHIAIUM JIs TPeNnoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

Ha nepBom 3aHSATHM MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C TMOPSAKOM €€
u3yuyeHus (TemMamu Kypca, (hopMaMu 3aHATUH, TEKYLIET0 U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HayK, €€ NMPaKTUYECKOE 3HaUY€HUE, JOBECTU 10 CTYAECHTOB
TpeOoBaHus K (opMe OTYETHOCTH U TNPUMEHEHUS BUIOB KOHTposd. Bwlmarorcs 3amanus s
MOJMOTOBKHU K JIEKIMOHHBIM M JJAOOPATOPHBIM 3aHSATHUSM.

IIpu noaroroBke K 1a60paTOpHBIM paboTaM IO NEPEUHI0 OOBABICHHBIX TEM IPENOJaBaTEII0
HEO0OXO0MMO YTOUHUTH IJIaH UX MPOBENEHUS, MPOLyMaTh (YOPMYIUPOBKU U COJIEpKaHUE YUEOHBIX
BOIIPOCOB, BHIHOCHUMBIX Ha 00CYXJICHHE, 03HAKOMUTbCS C MIEPEUHEM TEMaTUYECKHX BOIIPOCOB.

B xone paboTbl BO BCTYHNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paloThl, ONpEeAETUTh MOPAIOK €€ MPOBEACHUS, BpeMs Ha 00CYXJIeHHE KaXKA0ro yueOHOro Bompoca.
[Tpumensist GpOHTaNbHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOILIUM
Ha 3aHATHUH.

B 3akimounTenbHO yacT paboThI ClIEAYET MMOABECTU €€ UTOTH: AAaTh OLEHKY BBICTYIUICHUN
KaX/I0T0 CTYJICHTa ¥ Y4eOHOM rpynIbl B L1eJI0M. PacKpbITh MOJI0KUTENIbHBIE CTOPOHBI M HEOCTATKU
MIPOBECHHON J1abopaTopHOl paboThl. OTBETHTH HA BOMPOCH CTYJAEHTOB. BhimaTe 3amanHus s
CaMOCTOSTENILHON PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

MeTtonuka npenogaBaHus IUCUUIUTMHBI « DU3UYECKHE OCHOBBI 3JIEKTPOHUKI» U peaslh3aliusl
KOMIIETEHTHOCTHOI'O IIOJAXOJa B H3JIOKEHMHM M BOCHPHUATHM MaTepuajga IpeaycMaTpHUBacT
UCIIOJIb30BAaHUE CIIEIYIOMIMX AaKTUBHBIX W HWHTEPAKTHUBHBIX (OPM MPOBEIEHUS TIPYMNIOBBIX,
WHAVBUAYAIbHBIX, AayAUTOPHBIX 3aHSATUN B COYETAHMHM C BHEAYJUTOPHOW paboTOil C Menbio
dbopMHUPOBaHUS B PA3BUTHS TPOPECCHOHAIBHBIX HABBIKOB 00YyJaIONTUXCS:

— TOJArOTOBKA K BBIINOJHEHUIO M 3alldTa Ja0opaTopHbIX paboT C  IOMOIIBIO
CHEHAIN3UPOBAHHOIO ITPOIPAMMHOT0 O0ECTIEUeHUS;

— 3alllUTa U UHIUBUAYaJIbHOE OOCYXJICHHE BBIMOJHSAEMBIX 3TAlOB pacuyeTHO-rpaduuecKux
pabor;

— TEXHOJIOTUY aHaJN3a CUTYAIlUi /U1 aKTUBHOTO 00Y4YEHUS, KOTOPBIE TO3BOJISAIOT CTYIEHTaM
COEJIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTh IPUMEPHI IPUHUMAEMBIX PEILICHUH U UX TIOCIIEICTBUH,
JEMOHCTPUPOBATH PA3IMUHBIE MO3UIINU, POPMHUPOBATH HABBIKU OI[CHKH aJIbTePHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue 1Mo TUCIUIUIMHE BEAETCS C MPUMEHEHUEM TPAAUIIMOHHBIX MOTOKOBO-TPYMIIOBBIX
MH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TeXHONIOTui. [lpu ocymecTBieHun 00pa3oBaTeIbLHOTO
mpolecca no AUCHUIIMHE UCIIONB3YIOTCS CIeAyIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTUU: MTPE3CHTALUH C IPUMEHEHUEM MTPOeKTOpa U porpammbl PowerPoint.

6.2 MeToanuyeckue yKazaHus JJis1 00y4AKOIIHUXCS 10 OCBOCHHIO TUCIUNIIHHBI

CamocrosiTesibHass paboTa SIBISETCS OJHMM M3 BHJIOB yueOHbIX 3aHsaTwid. llenb
CaMOCTOSITEIIEHON PabOThl — MPAKTUIECKOE CaMOCTOSTEIILHOE MOJyYEeHHUE CTYJCHTAaMH HAaBBIKOB
paboThI B MPOrpaMMe MaTeMaTHYECKOTO MOJICITUPOBAHUS, PACCMATPUBAEMBIX B TPOIIECCE U3YUCHUS
JVCIIATUTAHBIL.

AyIUTOpHAs CAaMOCTOSTENIbHAS pa0oTa MO TUCIUILIMHE BHIMOJIHACTCS Ha YUCOHBIX 3aHATHIX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM TPEIOIaBATENs M IO €r0 33aHUIO.

BHeaymuTopHass camMocTOsITelbHAs pab0oTa BBINOJIHICTCS CTYJACHTOM IO  3aJIaHUI0
npernoaBaTessi, Ho 0€3 ero HemoCPEICTBEHHOTO YYaCTHsI.
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3aoauu camocmoamenvHol padomsl CmyOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSITEIILHON Y4eOHOU pabOTHI;

- OCBOEHHE COJIEPKAHUS JUCLUIUINHBL;

- yrayOseHue coiep KaHus U OCO3HAHUE OCHOBHBIX MOHATUN AUCLUIIINHBL;

- ICII0JIb30BaHKUE MaTepuaia, COOpaHHOTO ¥ MOJIYYEHHOTO B XO/I€ CAMOCTOSATEIIbHBIX 3aHATHH
1St 3 (PEKTUBHON MOJATOTOBKU K SK3aMEHY.

Buowt éneayoumopnoii camocmosamenvHoi pabomoi:

- CaMOCTOSITEIbHOE U3yUEHUE OTJCIbHBIX TEM JAUCLHUILINHBL;

- BBINOJIHEHHE PacyeTHO-rpauueckux pador;

- [IOATOTOBKA K JJAOOPaTOPHBIM 3aHATHUSAM;

- oopMIIEHHE OTYETOB IO BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTaM M MOJArOTOBKA K HX
3allUTe;

- IOAATOTOBKA K DK3aMEHY.

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXO0IUMO TIPOUTH CIICTYIONINE
STaIbl:

- OTIpEJIeICHUE 1IETH CAMOCTOATEIbHOU PadoTHI;

- KOHKpETHU3alys 103HaBaTeIbHOM 3a/1a4H;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON padoTe;

- BBIOOp aJIeKBaTHOIO crioco0a JIeHCTBUS, BEAYILEro K PeIIeHUIO 3a1a4H;

- TUIAHUPOBaHKE PaOOTHI (CAMOCTOSATEIHPHON I C TIOMOIIBIO IIPETIOIaBATEIS ) HAJl 3a/IaHUEM;

- OCYLIECTBJIEHHME B IPOLIECCE BBIIOJHEHHUS CAMOCTOSTEIbHOH pPAabOTBl CaMOKOHTPOJIS
(MTPOMEKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB pabOThI M KOPPEKTUPOBKA BBIIOIHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaIys padoThI.

7 DoH/J OLIEHOYHBIX CPEJACTB

B nponecce 00yueHHs NCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTENBHOM

paboTHI CTYJIEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEIKYTOUHBIX
aTTeCTallUN:

- 3al1MTa JJabOpPaTOPHBIX pabdoT;
- BBIMOJIHEHHE U 3aIlIUTa pacueTHO-Tpaduyeckux padborT;
- DK3aMEH..

OrnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE
3aJIaHusI TI0 TTPAKTUYECKUM paboTaM MHANBUAYAITBHO I KOKIOTO 00yYaromerocs.

B pesynbrare ocBOeHUS AUCHUIUIMHBI (MOAYJIs1) GOPMHUPYIOTCS CIIEAYIOIINE KOMIETSHIINN:

Kon
HanmeHnoBaHue KOMIETEHIIUM BbINTYCKHUKA
KOMIIeTeHIIUHA
OHK 1 CHOCO6€H HCIIOJB30BATh IIOJTOXCHUA, 3aKOHBI U METOAbI €CCTCCTBCHHBIX
' HayK 1 MaTeMAaTHUKH JJIS PEIICHUS 3a]1a4 HH)XCHEPHOH JCATEIHhHOCTH
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OIIK-2.

Cnoco0OeH caMOCTOSTEILHO MMPOBOAUTD SKCIICPUMCHTAJIBHBIC
HCCIICA0BAHMA U UCITIOJIB30BATh OCHOBHBIC ITPUCMBI O6pa6OTKI/I n
OpeaAcCTaBICHUA IOJTYUCHHBIX JaHHBIX

7.1 MeToabl KOHTPOJISI U OLICHUBAHMS Pe3y/JIbTaTOB 00yYeHus!

Hepe'{eﬂb OICHOYHLIX CPEACTB 0 TUCHUIIJINHE «Pusnveckne 0CHOBBI JICKTPOHUKN

n/n

Bun xonTpons
pe3yabTaToOB
o0yueHus

HaumenoBanue
KOHTPOJIA
pe3yJIbTaToOB
oOydeHus

Kpatkast xapakTepuCTHKa KOHTPOJIS PE3y/IbTaTOB
o0Oy4deHus

Tekymmit

JIaGoparopHas
paborta

JIaGopaTtopHast paboTa BBINOJHACTCS HHIMBHYaJIbHO
KaXabIM CTyJeHTOM. OQOpMIICHHBIH OTYET CTYJCHT
ClaeT IpernojaBaTeNIl0 Ha TMPOBEPKY B  3apaHee]
yCTaHOBJICHHBIM CpoK. [Ipu mpoBepke mnpenonaBaTeb,
OLIEHMBAET KauyecTBO OQOPMIICHMs, IPABHIbHOCTH|
pacueToB U BbIBOJOB. K 3amuTe 1abopatopHoil paboThI
NIOITYCKAIOTCS CTYJIEHTBI, KOTOPbIE BBIIOJIHUIN PadoTYy,
oopMmIM B COOTBETCTBUU C TPEOOBAHHSIMU OTHYET O
nmabopaTopHOil paboTe M HMPEJOCTaBHIN €ro K 3alluTe.
KaxxnoMy CTyZeHTy 3a7aeTcs He MeHee 3-X BOIPOCOB Ha
reMy JJabopaTtopHOi paboThl. J[asee mpoBOAUTCS 3aIUTA
0TYeTa KaKABIM CTYACHTOM MHIMBHyaJbHO B (popmMarte]
"Boripoc-oTBeT" (3a71ar0Tcs 3 BOpoca).

Texynui

PacuerHo-
rpaduyeckas
pabota

OOyuaromuiicss B TE€YEHHE CEMECTpa CaMOCTOSITENIBHO
BBITIOJTHSIET PS PacyeTHO-TpaUuecKux padboT Mo Teme]
pasnena. Ilpm mpoBepke mNpenojaBaTeib OLEHUBAET
Ka4ecTBO O(GOPMIIEHUs, NPAaBWIBHOCTh PAacueToOB |
BBIBOJIOB. Jlamee TPOBOOUTCA 3alIUTa PacYeTHO-
rpaduyeckoit paboTsI Ka)JI0T0 CTyJICHTA
WHAUBUIYaTbHO B hopmaTe "Bonpoc-oTBeT" (3amatorcs 3
BOIIPOCA).

[TpoMexyTOUHBII

OK3aMeH

[TpoMexxyTouHast arTecTarusi o0ydaroumxcs B Qopme
DK3aMEeHa MPOBOJAUTCS IO pPe3yJIbTaTaM BBITIOJHEHUS]
BCEX BHUAOB YyueOHOH paboOThI, MPEeAYyCMOTPEHHBIX|
Y4COHBIM TUIAHOM I10 JTAHHOW TUCIUTUIMHE (MOJIYJIIO),
MpH  3TOM  YYUTHIBAIOTCS  PE3yJbTaThl  TEKYIIETO
KOHTpOJISI yCIIEBaeMOCTH B TeueHue cemectpa. OI1eHka
CTCTICHH JIOCTIDKEHUS OOYYAIOIIUMUCS TIAaHUPYEMBbIX|
PE3yNbTaTOB OO0Y4YEHHS 1O JAUCHUIUIMHE (MOIYIIIO)
MPOBOAMTCS TIPEIOaBaTeeM, BEAYIIMM 3aHSATHUS I10
MUCIHUIUTNHE (MOIYJI0) METOOM 3KCIEPTHOW OIEHKHU.

I[Io wroraMm  NOpPOMEXYTOYHOM  aTrTecTaluud IO
MUCLUIUIMHE  (MOAYJIO)  BBICTABISIETCS  OLIEHKA
COTIIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO» WIH

(KHCYDOBJICTBOPHUTCIIBHO).

DK3aMeH NPOBOJUTCS B YCTHOU popme. B ayauropuu
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HAXOJUTCS MPENoiaBaTenb U He 0ojee 5 4elnoBeK 3
qucia CTyIeHTOB. Bo BpeMs mpoBeieHus 9K3aMeHa ero
y9aCTHHKaM 3aIlpeniaeTcs MMETh Ipu ce0e
MCIIOJIb30BATh CPE/ICTBA CBSI3U (COTOBBIE TEIE(POHBI,
MUKpOQOHBI U 11p.). CTyIeHTy BblAaeTCa OMIET C TpeMs
Bonpocamu. KoanuecTBo 10NOJHUTENBHBIX BOIIPOCOB —
He Oosiee 1ByX. KoanuecTBoO 1OMOMHUTENIBHBIX
BOIIPOCOB 3aBUCHUT OT IOJIHOTHI OTBETA CTYAEHTA.
JlinrenbHOCTH 5K3aMeHa 2 yaca (120 MUHYT).
K nmpoMexyTO4HOM aTTecTaluy 10y CKarTCs TOIBKO
CTYJCHTBI, BBITIOJIHUBILINE BCE BUAbl YUEOHON paboThI,
MpeyCMOTpeHHbIe paboueil mporpaMmoit mo
muctuIinHe « U3nYecKue OCHOBBI AEKTPOHUKI
(BBIMOJTHUIIN U YCIICIIHO 3allUTHIIN JaOOpaTOpHbIE
a00ThI U pacyeTHO-TpaduyecKkue paboThl)

7.2 llkana u KpUTEPUHU OLEHNBAHUA Pe3yIbTATOB 00yUeHH s

[Tokazaresnem olleHMBaHMSI KOMIIETEHIIMI Ha pa3IMYHbIX ATanax uX GOPMUPOBAHUS SIBIISIETCS

JTOCTHXKEHHE 00yJaroIIMMHUCS IIJIAaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS MO0 AUCHUILTHHE (MOAYIIIO).

Kpurtepun onennBanus

IToxa3artenn 5 3 4 5
3HATB: OO0yuaromuiics OO0yuaromuiics OOyuaromuiics OO0yuaromuiics
- TepmuHoIIOTHIO, JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBHBIE MIOJTHOE OTCYTCTBHUE HEIONHOe YacTUYHOE HOJIHOE
OTIpeIeTICHUS WJIN HEZI0CTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JJIEKTPOHHOMN COOTBETCTBHE CJICYIOIINX 3HAHHH: CJIC/TYFOIINX 3HAHWH: CJICYIOIINX 3HAHHMI:
TEXHHUKH; CYTh CIICAYIOIINX 3HAHUMH: - TepmuHOIIOTHIO, - TepmuHoIOTHIO, - TepmuHOITOTHIO,
(br3HIecKHX - TepmuHOIOTHIO, OCHOBHEIE OCHOBHBIC OCHOBHBIE
MIPOLIECCOB, JISKAIUX | OCHOBHBIC OIIpe/ICNICHUS onpeeNneHus OIIpe/IeNICHUS
B OCHOBE NPUHIIUIA OnpeaeNeHNs 3JIEKTPOHHOMI 3JIEKTPOHHOU 3NEKTPOHHOU
JeUCTBHS AIIEKTPOHHOMN TEXHHUKH; CYTh TEXHUKH; CYTh TEXHHUKH; CYTh
3IEKTPOHHBIX TEXHHUKH; CYTh (uznueckux (busnuecKux (uznueckux
HOJYTIPOBOJTHUKOBBIX | (PM3MYECKUX IPOLIECCOB, JISKAIIUX | MPOLECCOB, JEXKAIIUX | IPOLECCOB,
pubOpoOB; CBOMCTBA MIPOLIECCOB, JIEKAIIMUX | B OCHOBE IIPUHIUIIA B OCHOBE IPHHIINIIA JIeKaIX B OCHOBE
Ppa3IUUHBIX B OCHOBE ITPUHIIMIIA JIeHCTBHSA JEUCTBHS NpUHINTIA AEHCTBUS
TTOJYIPOBOTHUKOBBIX | AEHCTBHS JJEKTPOHHBIX JIEKTPOHHBIX IIEKTPOHHBIX
IprOOPOB N UX JIEKTPOHHBIX MOJIYIPOBOJTHUKOBBIX | TIOJIyIPOBOJHUKOBBIX | TTOJYIPOBOJAHUKOBBI
XapaKTepUCTHKY; MOJTYIPOBOIHUKOBBIX | PHOOPOB; CBOICTBA prubopoB; CBOMCTBA X MpUOOPOB;
TIPUHLHITBL CO3aHUS npubOpOB; CBOMCTBA Pa3IMYHBIX Pa3IMYHBIX CBOICTBA pa3IMYHBIX
Mozenei Pa3IMYHBIX HOJTYIIPOBOJHUKOBBIX | MOJYIPOBOAHMKOBBIX | IOJIYIPOBOJHUKOBBI
MIOJTYTIPOBOTHUKOBEIX | ITOJYIPOBOAHUKOBBIX | MPHUOOPOB U UX pUOOPOB U UX X pUOOPOB U UX
npudOpOB st pUOOPOB U HX XapaKTePUCTHKH; XapaKTePUCTHKH; XapaKTePUCTHKH;
peuieHus 3a1a4 XapaKTePUCTHKH; NPUHLUIBI CO3IaHMsT | TIPUHIUIBI CO3JaHUS MPUHIUIIBI CO3/IaHUs

npodeccroHanbHOI [IPUHLIMIIBI CO31aHUS Mozenen Mozenen Mozenen
JeSITeTbHOCTH; Mozenen MOJYIIPOBOJHUKOBBIX | MOJYNPOBOJHUKOBBIX | MOJYNPOBOJHUKOBBI
- OCHOBHBIE MOJYIPOBOJHUKOBBIX | IPUOOPOB /ISt IpUOOPOB ISt X IPpUOOPOB /ISt
MPUHITUITBL puOOPOB ISt peuenus 3aaa4 peuenns 3aga4 peuenus 3aaa4
MIPOBEACHUS peleHus 3a1a4 npodeccroHaNbEHOH npodecCHOHANBHON npodeccHoHaNbHON
SKCHEPUMEHTANBHBIX npodeccHoHaNbHON JIeSITENIbHOCTH; JESTEIbHOCTH; JIeSITENLHOCTH;
HU3MepeHui JIeSITEIbHOCTH; - OCHOBHBIE - OCHOBHBIE - OCHOBHBIE
(pM3NYIECKUX BETMYUH | - OCHOBHBIC TIPUHITUITEL TIPUHITATIBI TIPUHITUITEL

TIPH BEITIOJTHEHUH TIPUHITUITEL MIPOBEICHUS MIPOBEACHUS MIPOBEACHUS
nabopaTOPHBIX pabOT | MPOBEICHUS SKCIIEPUMEHTATBHBIX SKCIIEPUMEHTATBHBIX AKCIEPUMEHTAIBHBIX
1 OCHOBHBIE IPUEMBI SKCHEPUMEHTAIBHBIX U3MEpPEHU I U3MepeHui U3MEpPeHu i
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aHammsa HU3MEPEHUi (by3HYecKUX BeMMUYMH | (U3HMUECKUX BEMUYUH | (HM3MYECKHX
SKCHEPUMEHTATBHBIX (U3MYECKUX BEJIMYUH | MPH BIOJIHEHUN IIPY BBINOJHEHUH BEJIMYHH IIPU
JTaHHBIX. IIPU BBIIIOJIHEHUU 1a00paTopHBIX paboT | 1adOPaTOPHBIX PadOT | BBHIIOJIHEHUH
71a00paTOpHBIX paboT | U OCHOBHBIE IIPHEMBI U OCHOBHBIE IIPUEMBI 1ab0paTOPHBIX
U OCHOBHBIE IPUEMBI aHanmsa aHanmu3a paboT ¥ OCHOBHBIE
aHanusa OKCIIEPUMEHTAIIBHBIX SKCHEPUMEHTANBHBIX IIpUEMBI aHaU3a
OKCHEPUMEHTANBHBIX | JAHHBIX. JIaHHBIX. 9KCIEPUMEHTANBHBIX
JTaHHBIX. Jomyckarores Jomyckarores JIaHHBIX.
3HAYHUTENbHBIE HE3HAUUTENbHBIE CBoboaHo
OIIMOKH, IPOSIBISIETCS | OMIMOKH, HETOYHOCTH, | ONEpHUpPYET
HEIOCTaTOYHOCTh 3aTpyAHEHUS IIPU MPUOOPETEHHBIMU
3HAHUH, 1O PsLy AHAITUTHYECKHUX 3HAHUSMU.
ToKa3aTeseH, onepanusx.
oby4Jaromuics
UCTIBITHIBACT
3HAYUTEIIbHBIC
3aTpyAHEHUs NIpU
OIIEpUPOBAHUHU
3HaHUSIMU IIPU UX
MEPEHOCE Ha HOBBIE
CUTYaIVH.
YMETh! OO6yuaromuiicst He OOyuaromuiics OOyuaromnuiics O0yuaromuiics
- BoiOupath 35eMeHTHl | yMEET Wil B JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
JIIEKTPOHHBIX CXEM HEJOCTATOYHOU HETOIHOE YaCTUYHOE MOJIHOE
JUIS PELIECHUS CTETICHU YMEET: COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
IIOCTABJIEHHOU - BeiOuparh 37eMeHThI | CIESAYIOMINX YMEHHUH: CIIEIyIOIINX YMEHUMN: CIEeAYIOMUX
3a7a4y; JJIEKTPOHHBIX CXEM - BeiOupatb snemeHTh! | - BoIOMpaTh 21eMeHTBl | YMEHUIA:
AQHAJIU3UPOBATH U JUISL peUIeHUs ANIEKTPOHHBIX CXEM 3JIEKTPOHHBIX CXEM - Beibupars
OIHCBIBATh MOCTaBIEHHON JUISL peLLeHUs JUI peLIeHUs JJIEMEHTHI
¢dusnueckne 3a/1a4y; MOCTaBJIEHHON MIOCTaBJICHHON JJIEKTPOHHBIX CXEM
TIPOLECCHI, aHaIU3UPOBATh U 3a/1a4y; 3a/1a4y; JUISL peICHUs
MIPOTEKAIOIUE B OIHCHIBATH aHAJIM3UPOBATh U aHaAU3UPOBATh U MOCTaBJIEHHON
TIOJYIIPOBOTHUKOBBIX | (hU3MUECKHE OIHCHIBATH OIKCHIBATh 3aJa4u;
prdopax; MPaBUIBHO | HPOLECCHI, ¢usnueckue ¢dusnueckne aHaJIM3UPOBaTh U
HMHTEPIPETUPOBATH MPOTEKAIOIIUE B MPOLECCHI, IIPOLECCHI, OIHCHIBATH
JKCHEPUMEHTAIbHBIE MOJIyIIPOBOJHUKOBBIX | MPOTEKAIOIINE B MIPOTEKAIOIIHUE B ¢usnueckue
JIaHHBIE C mpudopax; MPaBUIGHO | MONYNPOBOJHUKOBBIX | TOJYIIPOBOAHUKOBEIX | IPOIIECCHI,
TEOPETUYECKIUMHU HHTEPIPETHPOBATH npudopax; NpaBWIbHO | MPUOOpax; MPaBUIILHO | MPOTEKAIOIINE B
MOJIOKECHUSAMU, 9KCIEPUMEHTAIBHBIC HHTEPIPETHPOBATH HHTEPIPETHPOBATH MOJTYTIPOBOXHUKOBBI
noaOupaTh JIaHHBIE C 9KCIIEPUMEHTAIIbHBIC SKCIEPUMECHTAIBHBIC X npubopax;
JINTEPATyPHBIE TEOPETUYECKUMU JIaHHBIE C JlaHHBIE C IPaBUJIBHO
HUCTOYHMKH JJIS MOJIOKEHUSAMUY; TEOPETUYECKUMU TEOPETUIECKUMU UHTEPIPETHPOBATH
pelieHus 3a1a4 no noaoupaTh MOJIOKEHUSAMY; MOJIOKEHUSAMU; JKCHEPUMEHTAIBHBIE
TeMaTHKe JaHHOU JUTEepaTypHbIE noaoupaTh moaoupaTh JITaHHBIE C
yueOHOH UCTOYHUKH AJIS JIUTEepaTypHbIE JIUTEpaTypHBIE TEOPETHYECKUMU
JUCLUTUIAHBL peleHus 3a1a4 o UCTOYHUKH IS HMCTOYHHKH JJIS MOJIOKEHUSMU;
HCIOJIb30BATh TEMaTHKE JaHHOU peleHus 3a1a4 o pelieHus 3a1a4 no noadupaTh
KOMITBIOTEPHYIO y4aeOHOH TEMaTUKe JaHHOU TEMAaTHUKE JaHHOU JIUTEPATypHbIE
TEXHUKY MPH JIUCIIUTUIMHBL, yueOHOMH yaeOHoit HUCTOYHUKH JJIS
o(opMIIEHHHU OTYETOB | KCIOJIB30BaTh JUCLUIUIMHBI, JUCHIUTUIAHBL pereHus 3a1a4 mo
11a00paTOPHBIX PadoT; | KOMIIBIOTEPHYIO HCII0JIb30BATh HCII0JIb30BAThH T€MaTUKe JaHHOU
MOJIETUPOBATh TEXHUKY NIPU KOMIIBIOTEPHYIO KOMIIBIOTEPHYIO yueOHOH
MPUHLUINATIBHBIE oopMIIEHHH OTYETOB | TEXHHKY MPHU TEXHUKY NpU JIUCLUILIMHBL
JJIEKTPOHHBIE CXEMBI C | J1a0OpaTOPHBIX PadOT; | OQOPMIICHUH OTYETOB | OQOPMIIEHHH OTYETOB | HCIIOJIBb30BAThH
MTOMOILIBIO MOJIEIUPOBATh 71a00paTOpHBIX paboT; | 1abOpaTOPHBIX PadOT; | KOMIBIOTEPHYIO
KOMIBIOTEPHOI MPUHIUNHATIbHBIE MOJIEIUPOBATh MOJIETUPOBATh TEXHUKY NIPU
TEXHUKU JIEKTPOHHBIE CXEMBI C | NPUHLIUNHNAIbHBIE MIPUHLIUINATIbHBIE odopmireHnn
- IIJIAaHUPOBATh MOMOILBIO SJIEKTPOHHBIE CXEMBI C | 3JEKTPOHHBIE CXEMBI C | OTYETOB
MIPOBEACHUE KOMIIBIOTEPHOI MOMOILBIO MTOMOILBIO 71a00paTOPHBIX
SKCHEPUMEHTA IIPU TEXHUKH KOMIBIOTEPHON KOMIIBIOTEPHOI pabor;
BBITIOJTHEHUH - IJIAHUPOBATh TEXHUKH TEXHHUKH MOJIENNPOBATh
11a00paTOPHBIX PaboT; | NPOBENCHUE TPUHLUIHAAIbHBIE
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BBIOMPATH IKCIIEPHUMEHTA IIPH - IUIAHUPOBATh - INIAaHUPOBATh 3NIEKTPOHHBIE CXEMBI
3¢ GeKTUBHYIO BBITIOJTHEHU U MpoBeJIeHUE MpoBeIcHNE C TIOMOIIBIO
METOJIUKY U3MEpEHHsl | JIabOopaToOpHbBIX paboT; | SKCHEpHUMEHTa IPH 9KCIIEPUMEHTA ITPH KOMITBIOTEPHOM
(U3MUECKUX BEINYUH. | BHIOMPATH BBITIOJTHEHUN BBITIOJTHEHUH TEXHUKH
3 PeKTUBHYIO 71ab0paTopHBIX paboT; | 1a0OpaTOpHBIX padoT; | - IUIAHMPOBATh
METOJIMKY U3MEPEHUs] | BBIOMpATh BBIOMpATh IpoBEeHNE
¢u3nyecknx BeJMUnH. | 3()(HEeKTHBHYIO 3¢ PEeKTUBHYIO 9KCIEPUMEHTA IPU
METOAMKY U3MEPEHUSI | METOIUKY U3MEPEHHs | BBIIOJHEHHU
(bU3HYECKUX BEMMYHH. | (PU3MYECKUX BENUYUH. | JTAOOPATOPHBIX
Jonyckarorcs YMeHust 0CBOEHBI, HO | paboT; BEIOMPATh
3HAYUTEIHHEIC JIOITy CKaroTCA 3 PEKTHBHYIO
OLIMOKH, IPOSIBIIAETCS | HE3HAYUTEIbHbIC METOAUKY
HEJJOCTaTOYHOCTD OIINOKU, HETOYHOCTH, | M3MEPEHUS
YMEHHUIA, 110 psiy 3aTpyIHEHUs IPU (uznueckux
noKasaTeJieH, AHAIMTHYECKUX BEJINYHUH.
oby4Jaromuics omepanusx, nepeHoce | CBobOAHO
UCTIBITBIBAET yYMEHHH Ha HOBBIE, orepupyer
3HAYUTEJIbHBIE HecTaHJapTHbIE PUOOPETEHHBIMU
3aTpyJHEHUs PU CHUTYaIIH. YMEHUSIMH,
OIIepHPOBAHUH NPUMEHSET UX B
YMEHHSAMH MPU UX CHUTYAIHIX
HepeHoce Ha HOBbIE HOBBIILIEHHOH
CHUTYalUH. CIJIOXKHOCTH.
BJIAJETh: OO0yuaronuiics He | OOyuarommuiics B Ob6yqatomtuiics OO0yuaromuiics B
- HaBbikamu BJajeerT WIN B | HEJOCTaTOYHOU YaCTHYHO BJIAJIEET: MIOJTHOM 00beMe
9KCIIEPUMEHTAIIFHOTO | HEJOCTATOYHON CTETICHHU BIIA/ICET: - HaBbikamu BJIaJICeT:
UCCIIeI0BaHUS CTETICHHU BIIaJIeeT - HaBbikamu 9KCIIEPUMEHTANIBHOTO | - HaBbIkamu
XapaKTEePUCTUK U - HaBbikamu 9KCHEPUMEHTAIFHOTO | UCCIEOBaHMs 9KCTIEPUMEHTAILHOT
MPaBUWIILHOTO BEIOOpA | AKCIIEPUMEHTAILHOTO | MCCIIEAOBAHUS XapaKTEePUCTUK U 0 UCCIIEIOBAaHUS
MOJYIPOBOTHUKOBBIX | MCCIIEAOBAHUS XapaKTEPUCTHK U MIPaBUIILHOTO BHIOOpa | XapaKTepUCTHUK U
MprOOPOB; CIIOCO0aMH | XapaKTEPUCTHK H MPaBWJIBHOTO BBIOOpa | TOJIyNIPOBOJHUKOBBIX | NMPABUIIEHOTO
yTIpaBIICHUS MIPaBUJIBHOTO BEIOOpa | TIOJIyNIPOBOJHMKOBBIX | MPHOOpPOB; criocobamu | BeIOOpa
JIEKTPOHHBIMH TIOJYIPOBOTHUKOBBIX | TIPHOOPOB; crtocodaMu | yrnpaBieHUS TIOJYIPOBOTHUKOBBI
YCTPONUCTBAMU; mpuOOpOB; ciocodamMu | yIpaBICHUS AIEKTPOHHBIMHU X TIpUOOPOB;
OCHOBHBIMH METOJIAaMHU | YIIPABICHUSA JIEKTPOHHBIMH yCTpOWCTBaMHU; crocobamMu
OpraHU3aLix 3NIEKTPOHHBIMU yCTpOHCTBaMH; OCHOBHBIMH METOJIaMHU | YIIPaBICHUSA
CaMOCTOSITEIILHOTO ycTpoiicTBamu; OCHOBHBIMH METOJIAMH | OpraHu3alln AIIEKTPOHHBIMU
00y4eHus U OCHOBHBIMH METOJIAMH | OpraHHU3aIlu CaMOCTOSITEIILHOTO ycTpoiicTBamu;
CaMOKOHTPOJIST; OpraHHU3alu CaMOCTOSATEILHOTO o0yueHus U OCHOBHBIMHU
COBPEMEHHBIMHU CaMOCTOSATEIILHOTO oOy4enus u CaMOKOHTPOJIST; METOJIaMH
TEXHUYECKHMHU oOy4eHus n CaMOKOHTPOJIS; COBPEMEHHBIMHU OpraHHU3aliH
Cpe/ICTBaMU H CaMOKOHTPOJIS; COBPEMEHHBIMHU TEXHUYECKHMHU CaMOCTOSATEIILHOTO
MHPOPMAIIMOHHBIMH COBPEMEHHBIMHU TEXHUYECKUMHU Cpe/CTBaMU H oOydenus n
TEXHOJIOTHSIMU B TEXHUYECKHMHU CpeAcTBaMH U MHPOPMAITMOHHBIMH CaMOKOHTPOJIS;
npodeccHoHaNBHOMI CpeINCTBAaMHU H MH(OPMAITMOHHBIMH TEXHOJIOTHSIMH B COBPEMEHHBIMH
obnactu; MH(OPMAIMOHHBIMH TEXHOJIOTUSIMU B npodeccHOHaNBHOMI TEeXHUYECKHMH
TIPUKJIATHEIMU TEXHOJIOTHSIMH B npohecCHOHAIBHON obnactu; CpelnCcTBaMH H
nporpamMMamH st npodecCHOHaNbHON obunactu; MIPUKJIaHBIMU nH(pOpPMAIMOHHBIMU
pelieHus obnacru; MPUKITaIHBIMU IporpaMmmamMu Juist TEXHOJIOTHSIMU B
WHXCHEPHBIX 33/1a4 MPUKITaIHBIMU nporpamMmamu st peleHus npodeccHoHaNbHON
JNIEKTPOHUKH U nporpaMmmamMu Juist pemeHus WH)KCHEPHBIX 337124 obnactu;
MO/IETTUPOBAHHUS peueHus WH)KEHEPHBIX 33134 JNIEKTPOHUKH U MPUKITaAHBIMU
AJIEKTPOHHBIX CXEM; WH)KEHEPHBIX 33134 AIIEKTPOHUKH U MO/JIETTUPOBAHHUS nporpamMmamMu Juist
- HaBBIKAMH IIEKTPOHUKH U MO/JIETTMPOBAHHMS JJIEKTPOHHBIX CXEM; penieHus
MIPOBECHUS MO/JIEITMPOBAHHUS JJIEKTPOHHBIX CXEM; - HaBBIKAMHU WHKEHEPHBIX 33734
9KCIIEPUMEHTAIBHBIX | AJIEKTPOHHBIX CXEM; - HaBBIKaMH MIPOBEJCHUS JIIEKTPOHUKH U
HCCIIeIOBaHHH B - HaBBIKaMH NPOBENICHUS 9KCIICPHUMEHTATIBHBIX | MOJCIHPOBAHHS
paMkax NPOBEICHUS IKCIIEPUMEHTAIIbHBIX | MCCICJOBAHUH B ANIEKTPOHHBIX CXEM;
71a00paTOPHBIX PabOT; | SKCIEPUMEHTAIBHBIX | UCCIIEJIOBaHHI B paMkax - HaBBIKaMH
HCTIOIBb30BAHHS HCCIIeI0BaHHH B pamMKax 71a00paTOPHBIX PaboT; | HPOBEICHUS
OCHOBHBIX IIPHEMOB paMKax 71a00paTOPHBIX PaboT; | MCHOJIb30BaHUS IKCIIEPHUMEHTATIBHBIX
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0b6paboTku
SKCHEPUMEHTATBHBIX
JAHHBIX U OLICHKU
HOTPEIIHOCTU
HU3MEpEeHuil.

J1a00PaTOPHBIX PadOT; | MCIIOJB30BAHMS OCHOBHBIX IIPHEMOB HCCIIEOBAHUI B
HCIIOIb30BAHM OCHOBHBIX IIPUEMOB 00paboTku paMKax
OCHOBHBIX IIPUEMOB 00paboTKu JKCIIEPUMEHTAIBHBIX 1ab0paTOPHBIX
00paboTKH OKCIIEPUMEHTAIBHBIX | JaHHBIX M OLEHKH pabor;
IKCICPUMCHTAITBHBIX JIAHHBIX U OLIEHKU MTOTPEITHOCTH HCIIOIb30BaHUS
JIAHHBIX U OLIEHKU MOTPEITHOCTH HU3MEPEHUI. OCHOBHBIX ITPUEMOB
MOTPEITHOCTH HU3MEpEHUH. HaBbiku ocBOeHBI, HO | 00pabOTKH
HM3MEpeHUH. OO0yuaronuiics JIOITy CKaFOTCS AKCIICPUMEHTANBEHBIX
HCIIBITHIBAET HE3HAYUTEIbHBIE JIaHHBIX U OLIEHKU
3HAYUTEIILHBIE OUIHOKH, HETOYHOCTH, | MOTPELIHOCTH
3aTpyIHEHUS MpU 3aTpyIHEHUsS PU M3MEpeHuil.
MPUMEHEHUH HaBBIKOB | aHAIUTHYECKUX CBoOoaHO
B HOBBIX CHTYaI[HSsX. oliepalysx, IepeHoce | MpUMEHseT
yMeHHfI Ha HOBBIC, HOJ'Iy‘IeHHI)Ie HAaBBIKHU
HeCTaHI[apTHI)Ie B CI/ITyaI_II/IHX
CI/ITyaLII/II/I. HOBLIHIeHHOfI
CII0’KHOCTH.

IIIxana oneHUBAHUSA l'lpOMQ)KyTO‘lHOﬁ aTTeCTalluM: JK3aMeHa

[Ikana orteHuBanusg

Onucanue

OTJIINYHO

BrimonHens! Bce BUIbI yUeOHOM pabOTHI, IPEAyCMOTPEHHBIE YUEeOHBIM
wiaHoM. CTyAeHT JEMOHCTPHpYET COOTBETCTBHE 3HAHMH, yYMEHHH,
HaBBIKOB TPHUBEJCHHBIM B TaONUIAX IOKA3aTeNisiM, OMNEpPUPYET
NpUOOPETEHHBIMH 3HAHUSMH, YMECHUSIMH, HaBbIKaMH, IIPUMEHSET UX B
CUTYalMsX MOBBIIIEHHON CJIOHOCTH, HE HCHBITHIBACT 3aTpPyIHEHHH
IPY QaHATUTHYECKHX OTIEpaIHsX, IEpEeHOCe 3HAHUI 1 YMEHUH Ha HOBBIE,
HECTaHAAPTHbHIC CUTYAIIUH.

Xoporo

BrimonHeHs! Bce BUABI yueOHOU paboThl, MPEeyCMOTPEHHbIE YUeOHBIM
mw1aHoM. CTYyJEHT JAEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUU,
YMEHH, HaBBIKOB MPUBEJCHHBIM B TAOIHIIAX MTOKA3aTeINsAM, ONIEPUPYET
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMU, HAaBBIKAMU, IPUMEHSET UX B
CUTyallMsX TOBBIIIEHHONW choxHOcTU. [Ipm »3TOM MOryT OBITH
JIOTTYIICHBI He3HAUUTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPyIHEHUS TIPU
AQHAIUTUYECKUX ONEpalrsix, MepeHoce 3HAHWM U YMEHHH Ha HOBBIE,
HECTaHJAPTHHIC CUTYAIIUH.

Y 10BIIETBOPUTEIILHO

BrimonHeHb! Bce BUABI yueOHOU paboThl, MPEeyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyZ€HT JE€MOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHHH, HaBBIKOB MPHUBEACHHBIM B TaOJMIAX MOKa3aTeNsM,
JIOTYCKAIOTCSI 3HAUUTENbHBIE OIIMOKHU, TMPOSIBISETCS OTCYTCTBUE
3HaHUU, YMEHH, HABBIKOB IO psAly TOKa3aTeNel, CTyIeHT UCTIBITHIBAET
3HAQUMUTENIbHBIE 3aTPYJHEHUsS TPU ONEPUPOBAHUU 3HAHUAMH U
YMEHHSIMH MPU UX MEPEHOCE HA HOBBIE CUTYAIIHH.

HeynonerBopurensHo

He BbimosHeH oauH wiau  Oosnee BHUJOB  yueOHOW  paboThI,
IPeTyCMOTPEHHBIX y4eOHBIM TuIaHOM. CTYJOeHT JEeMOHCTPHPYET
IOJIHOE OTCYTCTBHE WJIM HEAOCTaTOYHOE COOTBETCTBHE 3HAHMH,
YMEHHH, HaBBIKOB IPHUBEACHHBIM B TaONHIAX IOKa3aTeJsIM,
JIOITyCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, NPOSBIAETCS OTCYTCTBHE
3HAHWUW, YMECHUH, HAaBBIKOB I10 Psi/y MOKa3aTeleH, CTYJACHT He MOXET
ONIEpPHPOBATH 3HAHWSIMA W YMEHHSIMH TIPH WX IEPEHOCE Ha HOBBIC
CUTYyallUH.

IIxkana oueHUBaHUS TEKYIIEro KOHTPOJIA
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HanmenoBanue
KOHTPOIIA [Ikana onieHUBaHUs Onucanue
pe3yNIbTaToB
o0y4JeHus
Brmmonnenue n | 3aureHo: HaOpaHo 2 u OoJiee B kadecTBe hopm TEKyIIero KOHTPOIIS
3amuTa 0amioB 3HaHUM CTYJIEHTOB UCIOJIb3YIOTCS
naboparopuoit | He 3auteHo: nabpano 1 u menee oT4eTHI 110 JabopaTtopHbIM pabotam. K

paboThI IO TeMe
pasnena

OaJuIoB

Kpurepuu onienuBanus

OO6mwmit 6aymt mpu OIeHKe
CKJIQ/IBIBAETCS U3 CIICTYIOIINX
MOKa3aTeNei:

- IPUBEACHBI METOMKHU OLICHKH
TEXHOJIOTUYECKHX mapamMeTpos — 1
Oamn

- BBIBO/IbI JIOTUYHBI U 0OOCHOBAHBI
— 1 6ann

- ohopmiieHre paboThHI
COOTBETCTBYET TpeboBaHuIM — 1
Oann

- pacueTHas u rpaduvecKas 4acTu
BBITIOJTHEHBI BepHO — 1 Oa

BBITOJIHEHUIO 3KCTIEPUMEHTAIbHON
4acTH J1abopaTopHOU pabOThI
JOIyCKAIOTCS CTYACHTHI,
MOJITOTOBUBIINE IPOTOKOJIBI
BBITIOJTHEHUS JTA0OpaTOPHOU PabOTEHI.
[TpoTokosbl odopmIIsIOTCS B
COOTBETCTBUH C TPEOOBAHUSIMHU
METOJMYECKUX yKa3aHHUi Kadeaphl.
Otuer o naboparopHoit pabote
COJICPKHUT TPOTOKOJI TIPOBEICHHSI
nabopaTopHOi pabOThI, pacCUeTHI,
rpadU4ecKyro 4acTh, BHIBOJIBI.
3amyra oT4yera 1o J1abopaTopHOn
paboTe OCyIIEeCTBIIACTCS
UHAUBUAYaNbHO. CTyIeHTOM
MpeoCTaBIIeTCs] O()OPMIICHHBINA OTYET.
OnennBaeTcst KauecTBO 0(hOPMIICHUS,
MIPaBUILHOCTH PACYETOB M BHIBOJIOB.
CTyIeHTBI, HE BBITTOJHHUBIINE
nabopaTOpHYyIO paboTy, K 3aIIUTe HE
JIOMYCKAIOTCS

PacuetHo-
rpaduueckas
pabora 1o Teme
paszznena

Otnuuno - PaGoTa ciaHa B CpoK,
pacueTHas u rpaduyeckas yacTu
BBITIOJTHEHBI BEPHO, JINOO UMEIOTCA
HEJ0YETHhl, HE BIUAIOLINE Ha
KOHEUHBII pe3yJIbTar.

XOpomIo - pacyeTHasl 4acTh
BBHITIOJTHEHA BEPHO, B rpaduueckoit
4acTH €CTh 3aMEYaHUs

Y 10BIIETBOPUTENIHHO - B pACUETHOM
4acTH €CTh 3aMEYaHMsl, METO]{
BBITIOJTHEHUSI TpaUuecKoi 4acTu
BbIOpaH BEPHBIA;
HeynonerBoputensHo - B
pacueTHOH U rpaduuecKoi JacTax
€CTh TpyOBbIC 3aMEYaHMUSI.

3ananue Ha PI'P BeigaeTca Ha nmepBoM
3aHSATUU COOTBETCTBYIOIIETO pa3jena
JUACIUATUIMHEL U CIa€TCS 10 OKOHYAHUN
M3YUYEHHUS COOTBETCTBYIOIIETO pa3jiesna
mucnuruinabel. PI'P 1omkHbI OBITE
BBITIOJTHEHBI U 0(DOPMIICHHI B
COOTBETCTBUH C TPEOOBAHUSIMH
METOJIMIECKUX yKa3aHUl Kadeapol.
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7.301ueHOYHbIE CPEACTBA

7.3.1 Texkyuuii KOHTPOJIb

Bonpocul k 3augume nadvopamopnoii pavomot Nel

Bpurapna 1

1. Yro npeacraBisieT coboit p-n nmepexon?

2. Kakue HocuTenu 3apsja siBISIOTCSI OCHOBHBIMU B n-001acTu?

3. Kakue HocuTenu 3apsija SBISIOTCS OCHOBHBIMU B p-o0mactu?

4. Yro Takoe MOTCHIUATIBHBINA Oapbep p-n mepexoa’?

5. Kak u3mensiercst moTeHIMaNbHBIA Oapbep MpU MPSMOM HANPSHKCHUHU ?

bpurana 2

1. Kak n3MeHsieTcs noTeHIMaIbHbIN Oapbep Mpu 00paTHOM HANPSHKEHUN ?
2. [Touemy npu NpsiMOM BKJIFOUEHHUH JHO]T IPOBOJUT TOK?

3. Yro orpaHM4MBaET TOK IPU IPSIMOM BKJIIOUEHUU 110Aa?

4. Yto Takoe BoJbT-aMIlepHas xapakrepuctrka (BAX)?

5. Kakue yuactku BbiaensaoT Ha BAX nuona?

Bbpurapna 3

1. Uto Takoe nmoporoBoe HampsiKeHue auojaa’?

2. Ot 4ero 3aBUCHUT BEJIMYHMHA MIPSIMOTO MAJICHUSI HAIIPSHKEHUS ?

3. Uro Ttakoe nuddepeHnnanbHoe COMPOTUBIECHUE Ao a?

4. Kak onpenensiercs: nuddepenimanbHoe conpotuBieHue mo BAX?
5. Yro nmpencraBisieT co0oi 0OpaTHBIN TOK Auo1a?

bpurana 4

1. ITouemy 0OpaTHBII TOK MaJl IO CPAaBHEHUIO C TIPSIMBIM?

2. YTo mpoucXoUT MpHU MPEBBIIIEHUH JOIMYCTUMOTO 00paTHOTO HANPSKEHUs ?
3. Kakue Buabl mpo0osi CyIIECTBYIOT B 1UOAaX?

4. B uém oTam4ue TJaBUHHOTO MPO0OO0s OT TETIOBOTO?

5. Yto Takoe BpeMsl BKIIOUEHHUS?

bpurapna S

1. TTouemy MO/ HE IEPEKITIOYAETCS MTHOBEHHO?

2. Uto Takoe BpeMsl BKIIFOUEHHUS 1ruoaa?

3. V3 KakuX COCTaBJISIOIINX COCTOUT BPEMSI BHIKITFOUCHUS ?
4. TloueMy npu BBIKJIFOYEHUH BO3HUKAET OOpaTHBINA TOK?
5. Kak Bnusier yacTora curHasia Ha paboty auonaa?

Bonpocul k 3augume navopamopnoit pabomot No2
Bpurapna 1

1. Yro Takoe cTaOMIUTpOH?

2. B xakom pexume oH paboraer?

3. YeMm oTianyaeTcss OT OOBIMHOrO auoma’?

4. Yro Takoe HaNpspKEHUE cTaObuIn3anuu?

5. Kak Boirnsagut BAX crabunurpona?

Bpurapna 2
1. UTo Takoe y4acTOK cTaOuIu3aium?
2. [Touemy HanpspKEHUE CTAOWIU3AIMH TOYTH TIOCTOSTHHO?
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3. Yro Takoe TOK crabummu3anuun’?
4. KakoBsI mipeiessl ToKa craduin3anun?
5. YTo npou3oiIeT npu NpeBHIIIEHUN TOKa?

bpurapga 3

1. Haznauenwue GannacTHOTO pe3uctopa?

2. Kak paccuuThiBaeTCst OaJJIaCTHBIN pe3ucTop?
3. Kak Biuser Harpy3ka Ha cTaOUIM3auio?

4. Yto takoe ko3(pdunueHT cradbunmsanuu’?

5. Kak uzmensiercs BAX ¢ wacroroii?

Bbpurapna 4

1. ITouemy BAX 3aBUCHT OT 4aCTOTHI?

2. Yro Takoe auddepeHnnanbHoe CONPOTUBICHNUE CTAOUIUTPOHA?
3. Kaxk ero onpenenuts?

4. YTo mpoUCXOIUT IIPU MAJIOM BXOJIHOM HaNpsiKeHUU?

5. Korna crabunuszanus npekpamiaercs?

bpurana S

1. Kak Biusier remnepatypa?

2. Yro Takoe mapaMeTpuuecKuil cTabuiIm3aTop?

3. Kak paboraer ctabunm3aTop 0e3 Harpy3ku?

4. Kak n3aMeHseTcsl BOJIbTaMIIEpHAS XapaKTePUCTHKA CTAOMIUTPOHA NP YBEIMUYCHUN
4acTOTHI U ToYemy?

5. HampspxeHue nmuTaHus napaMeTpruueckoro crabunmsaropa Hanpspkenus 10 B,
HaIpspKEHUE CTadmIM3auu cTabmmTpona 5,6 B, Tok crabunuzaruu - ot 3 10 160 MA,
conpotunenue Harpy3ku — 100 Om. Omnpenenure BeTUIHHY 0a/UIACTHOTO CONPOTUBIICHHS, TaK,
YTOOBI B HOPMAJILHOM PEKHUME TOK uepe3 CTadMIUTpoH ObT paBeH 80 MA.

Bonpocul k 3augume nadoopamopnoii pabomeor No3

Bpurapna 1

1. Uto Takoe oqHOMOIYTIEpUOIHBIN BHIIPAMUTENL? HapucyiiTe ero npuHIMNIUaIbHYO
CXEMY U MOSICHUTE MIPUHIUTT PAOOTHI.

2. HapucyiiTe cxeMy MOCTOBOTO ABYXIOJTYTIEPUOTHOTO BhIIpsiMuTeNs. OO03HaYbTE BCE
JIMO/Ibl ¥ HAIIPaBJICHUE TOKA B HArpy3Ke MPHU MOJIOKUTEILHOM M OTPUIIATEIHLHOM MOJIyTepruogax
BXOJTHOTO HATPSIKEHHUS.

u. U_ u U, urm™ um
3. Uto 03HAYaIOT CASAYIOIMIME 0003HAUCHUS: &, — & d Td [ Fd 9

4. JInst 4ero B BBIIPSIMUTENSAX UCTIOIB3YETCS CIUIAKUBAIONIUN KOHJEHCATOP, OAKITIOYEHHBIH
napauIebHO Harpys3ke?

5. B skcniepumMeHTanbHOU padoTe HanpsbkeHne Usx n3mepsiercs myabtumerpoM V1. Kakoe
3HaueHHE (aMIUTUTYIHOE, TEHCTBYIOIIEE HIIH CPEIHEe) IOKa3bIBaET MYJIBTUMETP MTPH
CHUHYCOHUJAJILHOM CUTHaJIe?

6x Mmax
)

Bpurapna 2

1. OOBsicHHTE, TOYEMY B OJTHOIIOIYIIEPHOIHOM BBITIpsIMUTENe 0e3 (UIbTpa TOK Yepes
HArpy3Ky UMeEeT MyJIbCUPYIOIIHMIA XapaKTep, a He MOCTOSHHBIH

2. Kakue 1uoJibl OTKPBITHI B MOCTOBOM BBIITPSIMUTEIIE TIPH TTOJIOKHUTEIIBHOM TOJYTIEPHO/IC
BXOJ[HOT'O HAITPSDKEHHS, & KaKUe — MPH OTPHUIIATEIIEHOM?

3. Kaxk onpenensiercst k03hGUIUCHT MyIbcaluil Knyme BRIIPSIMICHHOTO HATIPSKCHUS?
3anummte Gopmyiy.



22

4. O0psacHUTE (HU3NIECKUN TIPOIIECC 3aps/ia U pa3psaa KOHACHCATOPa B
OJTHOIIOJTYTIEPHOAHOM BbIIpsiMuTene ¢ punbTpoM. Kak n3mensercs popma HanpspkeHus Ha
Harpyske?

5. 3aueM B cxeMme UCIOJIb3YIOTCA ABa MyJIbTUMeTpa: V1 — Ha BXoze U V2 — Ha BbIXOjIe
BbIIpAMUTENS? UTO u3MepsieT Kax bl U3 HUX?

bpurapga 3

1. KakoBbI OCHOBHbIE HEAOCTATKH OJIHOTIONYTIEPHOAHOTO BEIIPSIMUTENIS IO CPABHEHHIO C
JBYXTOIYEPUOTHBIM?

2. CKOJIBKO AMO0B OJJHOBPEMEHHO MIPOBOJISAT TOK B MOCTOBOM BBIIPSMUTENE B JIFOOOH
MoMeHT BpemeHu? [louemy?

3. 3anumuTe GOpMyIIBI U CPEHETO 3HAUCHHUS BITPSIMICHHOTO HampsbkeHust Ud B
OJTHOTIOJTYTIEPHOHOM U JABYXIIOIYTIEPUOTHOM BBITPSIMUTEINSAX 0€3 QHIIbTpa.

4. ITouemy npu yBEIMYCHUN EMKOCTH CTIAXKHBAIOILIETO KOHJIEHCATOPA IyJIbCAlluU
BBIIIPSMIIEHHOTO HAPSDKEHHSI yMEHBIIAIOTCS, a cpeiHee 3HaueHne Ud Bo3pacTaer?

max min

5. Kak o ocuusiorpamme onpenenuts ¢ , ¢ U 4acTOTY IyJibcaluii?

Bbpurana 4

1. Kakyo posib BBINOIHSIOT MO/ B BBIIPSMHUTENBHBIX cXeMax? UTo mpoucxoauT ¢
JIMOJIOM TIPU 0OPaTHOM MOJISIPHOCTH HANPSKEHHUS?

2. Yem orimuaercs popMa BHIIPSIMIICHHOTO HANPsDKECHHS HAa Harpy3Ke B
OJTHOTIOJNTYTIEPHOAHOM U MOCTOBOI cxemax 0e3 ¢puiibTpa’?

3. Yro takoe P / To v yemy paBHo M 11 0IHONIOTYIEPHOIHOTO U
JBYXIIOJIYyIEPUOTHOTO BHIPSMUTENEH?

4. Kakue akTopbl OrpaHUYMBAIOT YPE3MEPHOE YBEIUUEHNE EMKOCTH CTIIaYKUBAIOIIETO
KOHJICHCATOpa B PeabHBIX cXeMax?

5. Ilouemy npu CHATUM OCIMJUIOIPAMM BBIIPSAMIIEHHOTO HAIPSDKEHUSI PEKOMEH, Ty eTCs
yCTaHABIIMBATh pa3BEPTKY ocuuiuiorpada S5 mc/men npu yacrote 50 I'u?

bpurana 5

1. [ToueMy B IBYXMOJIYNIEPHUOJHOM MOCTOBOM BBINPSIMUTENE TOK YE€PE3 HATPY3KY MPOTEKAET
B OJIHOM HAIpaBJICHUH B TeUEHHE 00OUX MOIYEPHUOI0B BXOJHOTO HAMPsHKEHUA?

2. Kak Bnusier yBenmuenue EMkoctu ¢punbtpa (1 Mx®, 10 Mmx®, 100 Mx®P) Ha K03 urtueHTt
nyJbcanuil ¥ Ha (opMy KpHBOM Ud(t) B OJJHOMOIYIEPUOAHON U MOCTOBOM cxemax? Crenaiite
BBIBO/I.

3. Kak u3meHuTCs cpeiHee 3HaueHUE BBITPsIMIIEHHOT0 HanpshkeHus Ud pH repexojie oT
OJIHOTIOJIYTIEPHUOJHON CXEMBI K MOCTOBOM IPH TOM K€ BXOJIHOM HAIPSKEHUU?

4. [Touemy npu MOJKIIOYEHUH SJEKTPOIUTHYECKOTO KOHIEHCATOpa BaXKHO COOIIOAATh
noJisipHOCTh? K KakuM MocCieICTBUSAM IPUBOJUT HETIPaBUIIBHOE TOJKIIOYEHHE?

u,/U
5. CpaBHUTE dKCIIEPUMEHTAIIBHO MOTYYEHHbBIE 3HAUCHHUS 1V C TEOPETUYECKUMHU IS
OJIHOTIOJIYTIEPHOJHOTO ¥ MOCTOBOTO BBINIpsIMUTENEH. HeM MOTyT OOBSCHATHCS pacXOXACHUS?

Bonpocwt k 3auume navopamopnoit pavoomot Ned

Bpurapna 1

1. Kakue yeThipe cemMelcTBa CTATUYECKUX XapaKTEPUCTHK OMKUCHIBAIOT CBOMCTBA
ounossipHoTo Tpaniucropa? Jlaiite KpaTKoe ONpeaeIeHUe KaXaoMYy.

2. YUto Takoe obsacth oTceuku (cut-off) Ha BEIXOTHBIX XapaKTEPUCTHKAX TpaH3UCTOpa?

I, 1 .
Kaxkue 3HaueHust TOkoB #, * K XapakTepHBI AJisi 3TOM obnacTu?
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3. Kak BnusieT TeMrepatypa TpaH3UCTOpa Ha €ro CTaTU4ecKue Xapaktepuctuku? [louemy B
METOJIMKE PEKOMEHIyeTCs BBIKIII0YaTh nuTaHue Ha 30 cekyH[ rnepea usMepeHuem?

I, U
4. Kakwue npenensl U3MEPEeHHs] MyJIbTUMETPOB PEKOMEHAYIOTCS I U3MEPEHUsT 5 u 527
[Touemy BBIOpaHBI IMEHHO 3TH MPEAEIIbI?

. I (U
5. Kak 1o ceMeiCTBY BBIXOJHBIX XapaKTEPUCTUK K ( Ka) IIOCTPOUTD XapAKTEPUCTUKY

(1 -
YIpaBJICHU <(15) s 3apaHoro DKo = CONSt 5

bpurana 2

1. Uto Takoe BXo/Has XapaKTepucTHKa TpaH3ucropa? Kakoii mapaMeTp OTKIJIaAbIBACTCS 1O
OCSIM U KaKoi mapamerp GpuKCUpoBaH?

2. Yto Takoe 00JIacTh aKTHBHOTO ycuiieHHs (active region) Ha BHIXOIHBIX
xapakrepucTrkax? Kakue yciaoBHs IpH 3TOM BBIIOIHSIOTCS IS IEPEX0JI0B IMUTTEP-0a3a u
KOJUTIEKTOp-0a3a?

; U (Uio)
3. Kakoe siBneHue B TpaH3UCTOPE OTPaKaeT XapaKTepUCTHKA 0OpaTHOU CBSA3HU

I
npu GUKCUPOBAHHOM 5 ?
4. Jlns yero B 1ienu 6a3bl ucnoib3yroTcs pe3uctopbl 100 kOM u 47 kOM? KakoBo ux
Ha3zHayeHue?

. h
5. Uto Takoe craTHuecKuii Koa(UIMEHT mepeaadn Toka 6a3el 2 (ﬂ ) ? Kak ero
OIPEICTUTD 110 XapaKTePUCTHKE yIIPaBICHHU?

Bbpurapga 3

1. Uto Takoe BBIXOJIHAsA XapaKTepUCTUKA TpaH3ucTopa? Kakoi mapaMeTp OTKIIAIbIBAETCA 110
0CSM U Kakoi mapameTp pUKCHpOBaH?

2. Uro Takoe obsacTh HachIeHus (Saturation region) Ha BEIXOHBIX XapakTepucTukax? Kak
BeAET ceOsl TPAaH3UCTOP B ITOM pexxume?

3. O6wscaute 3 dext Dpiau (paHHEe HAMIPSIKEHUE) HA BRIXOAHBIX XapaKTePUCTHUKAX
Tpans3ucTtopa. Kak oH nposBisercs?

4. Kak perynupyercst TOK 0a3bl B SKCTIepuMeHTaIbHOU cxeme? Kakoil 3ieMeHT cXeMbl st
3TOTrO UCHOJIB3YyeTCs?

S I b (U b2 )
5. Kak 110 BXOJJHOM XapaKTepUCTUKE OTIPENINIUTh BXOIHOE AuddepeHnnatbHoe
r
COMPOTUBIIEHUE TPAH3UCTOpaA  ?
Bbpurana 4

1. YUem oTnmyaeTcst XapaKTEpUCTHKA YIIPABIECHUs OT BBIXOAHOM Xapakrepuctuku? Kakon
(du3nueckuii mporecc oHa OTpakaeT?

I
2. Kak m3mensiercst popma BBIXOJHBIX XapaKTEPUCTUK MPH yBEIMYSHUH TOKA 0a3bl 5 ?
[Touemy?

I I
3. [louemy npu GUKCHPOBAHHOM TOKE 0a3bl © TOK KOJUIEKTOpa X HEMHOTO

YBEJIMUYUBAETCS C POCTOM Ui B aKTUBHOM o0sacTu?

4. [ToueMy TIpu CHATUY XapaKTEPUCTHK BaKHO OBICTPO 3aMMCHIBATH TIOKA3aHUS TIPHOOPOB
1I0CJI€ BKIIIOYCHMSI TUTAHUSA?

Kak 1o BBIXOIHO XapaKTepUCTHKE ONPEAEIUTh BBIXOJHOE M hepeHInaIbHOe

r .
COIIPOTHUBIIEHUE TpaH3ucTOpa ** ? B kakol 001acTH OHO MaKCUMAaJIbHO?
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bpurapna S
1. Uto moka3bIBaeT XapakTepucTuka oopaTHoi cBsa3u? [louemy oHa BaykHa JIJIs aHANK3a
paboTHI TPAH3UCTOPA B CXEME C OOIIUM AIMUTTEPOM?

U,,=0 I
2. [Mouemy npu TOK KOJIJIEKTOpa X OJIHM30K K HYJIO JaKe IPU HEHYJIEBOM TOKE
6a3b1? OOBsICHUTE (PU3HUECKOE SBIICHHE.
3. Kakyto poJib BBIONHSIOT 3amuTHbIE 1106 VD1 u VD2 B cxeme skcniepuMenta (puc.

2.6.1)?

I I
4. Kak nepekiitoyaroTcsi aMIepMeTphl A U3MepeHust » u X B XoJe dKcrnepuMeHTa?
[ToueMy cxema npegycMaTpuBacT NEPEMBIUKU?

5. CpaBHUTE BXOAHBIE XapaKTEPUCTUKU Uso (IE ) npu Ukr =0 U 1Ipu Ui =5 B.
OOBscHUTE NPUYHMHY UX Pa3IUYMSL.

Bonpocul k 3auwgume nadopamopnoit pabomor Ne5

bpurana 1

1. U3 kakux Tp€X OCHOBHBIX 00JaCTE COCTOUT MOJIEBOM TPAH3UCTOP € YIPABISIOLUIUM p-n

nepexoiom? Kak oHM Ha3bIBAIOTCS U KAKOBbI UX (YHKIHH?

i 2 Usy 2
2. Yto Takoe HadaIbHBIN TOK cTOKa? [Ipn kakoM HanpsHKeHUU OH U3MeEPSIETCs

- (U)o )
. UTo Takoe CTOKO-3aTBOpHAs XapaKTePUCTHKA ? Kaxoii mapametp u3 He€ MOKHO
ONPENIETUTh?

4. Jlns yero B cxeme (puc. 2.8.2) ucnonp3yercs auoj? Kakyro (yHKIHIO OH BBITOTHSICT?

5. Kak Bnusier BKJIIOUEHHE HATPYy30YHOT'O COMTPOTHUBIICHHS B II€IIb CTOKA HA BUJ] CTOKO-
3aTBOPHOM XapaKTEPUCTUKU?

bpurana 2
1. B uém npuHIMNHAIBHOE OTJIMYKE TIOJIEBOTO TPAH3UCTOPA OT OUIIOJISIPHOTO IO CIIOCO0Y
yIOpaBlIeHUs TOKOM?

UOTC 9

2. YTo Takoe HaIpsKEHUE OTCEUYKH ? UTO MPOUCXOIUT C TPAH3UCTOPOM NPH
Usy =Uore 2

3. Yto Takoe KpyTH3Ha S MOJEBOro TpaH3ucTopa? 3anumure GopMyIry U MOSICHUTE e
buznyecKuit CMbICI.

4. Yro uszmepsieTcs MyJIbTUMETPOM B PEKUME TECTUPOBAHMSI TMOI0B IIPU IPOBEPKE p-n
MIEPEXO0I0B MOJIEBOr0 TpaH3ucTopa? Kakue pe3ysbTaTbl CHUTAFOTCS HOPMAJIbHBIMU ?

5. ITouemy KO3 GUIMEHT YCHUIICHUS 110 HANIPSDKEHHUIO YBEIUYUBAETCS MIPU YBEIUYSHUN
COIPOTUBIICHUS Harpy3Ku?

Bpurana 3
1. Uro Takoe KaHaX N-THIA M KaHAJ p-TUIA B TToJIeBOM TpaH3ucTope? Kak 1o Biusier Ha
MOJISIPHOCTD YIPABIISIONIETO HATPSHKEHUS ?

le(Uen)
2. O0bsicHUTE, TOYEMY Ha BBIXOJIHBIX XapaKTepUCTUKaX BBIICIAIOT 30HY
JUHEWHOTO U3MEHEHUS COTPOTUBIIEHUS (OMUYECKYIO 00JIaCTh) U 30HY HACHIIIEHUSI.
3. Kak 1o cTOoK0-3aTBOPHOM XapaKTEPHUCTHKE OMPEICTUTh KPYTH3HY S B 3alaHHON pabodeit
TOuKe?

u,,=0
4. IToueMy TIpu U3MEPEHHH CONPOTUBIICHHUS «CTOK — UCTOK» TIpH MYJIBTUMETP
IIOKa3bIBaET HEOOJIBIIOE COMPOTUBIICHHE, a IPH 1T0/1a4e 3aIHUPAIONIETO HAIPSIKCHUS
COIPOTHUBIIEHUE PE3KO BO3pacTaet?

R .
5. Kak, 3Hast KpyTU3HY S U CONPOTHUBIICHHE HATPY3KH 7, IPUOIMKEHHO OLIEHUTD
K0d(ppHIIMEHT yCHIeHus Kackaa Ha TI0JIEBOM TpaH3UucTope?
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Bbpurapna 4

1. [ToueMy noJ€BOM TPAH3UCTOP C P-N MEPEXOOM HA3bIBAIOT YHUIIOISPHBIM?

2. B kakoii 30He BBIXO/IHBIX XapaKTEPUCTUK MOJIEBON TPaH3UCTOP OOECIIeYnBaET JIMHEIHOE
ycuiienue curnanos? [louemy?

3. Iloyemy kpyTH3Ha S HE ABISETCS MNOCTOSIHHOM BEJIMYMHOM, a 3aBUCUT OT peKuMa paboThl
TpaH3ucTopa?

4. Kak B 9KCIIEpUMEHTE OIpEeIIIeTCs] HAYaIbHbIN TOK CTOKA M HAIPSKEHUE OTCEUKH?

5. Kak MOXHO OCTPOUTH CTOKO-3aTBOPHYIO XapaKTEPUCTHUKY 10 CEMEWCTBY BBIXOIHBIX

0 U 1IpH Ry #0 ? B uém pasnuna?

R, =
XapaKTepUCTUK npu 7
bpurapna S
1. Kak u3mensiercs COpoTHBIIEHHE KaHala IpY MoJaye OTPULATEIbHOIO HANIPSHKEHUS Ha
3aTBOp (11 TpaH3ucTopa ¢ n-kananom)? OObsicHUTE PU3NIECKUI TIPOLIECC.

2. Kak n3aMeHseTcst TOK cTOKa lo MIPH YBEIHUYCHUU Uen B 30He Hachlienus? [louemy
XapaKTePUCTHKA CTAHOBUTCS TIOYTH TOPU3OHTAIbHOM?

3. Yro Takoe BbIxoaHOE nuddepeHnanbHOe COMPOTUBICHHE MTOJIEBOTO TPAH3UCTOPA B 30HE
HachlleHus1? Kak oHO BIMseT Ha yCUITUTENIbHbIE CBOWCTBA?

4. [Touemy Tpu CHSATHH BBIXOJHBIX XapaKTEPUCTUK HAIPSHKEHUE MUTaHUS U3MEHSIOT oT 0 110
MaKCUMaJIbHOTO 3HAYEHUs, a HE HA000pOT?

% U cu U 3n
5. Ilouemy 11t TpaH3UCTOpA C KAHAJIOM P-THIIA MOJISIPHOCTD HANPSKEHUI u

JOJIDKHa OBITE HpOTHBOHOJ’IO)KHOﬁ I10 CPABHCHUIO C TPAH3UCTOPOM n-tuma?

Bonpocul k 3augume nadvopamopnoii pabomot Nob

Bpurapna 1

1. Yro o3nauaet abOpeBuarypa MOIT (MOS)? 13 kakux cio€B coctout cTpykrypa MOII-
TpaH3ucTopa?

2. O6bsicHuTe (PU3NYECKU poIecc 00pa3oBaHus HHAYIIMPOBAHHOTO KaHalla N-TUIIA B
MOJIJIOKKE P-TUIIA TP TO/1aUe MOJIOKUTEIHHOTO HAMPSKEHUST Ha 3aTBOP.

3. Kak 1o CTOK0-3aTBOPHOM XapaKTEPUCTUKE OMPEACIUTh KpyTU3HY S? 3anuiure

(opmyy.

4. Kakoif BUJT UMEIOT BBIXOJ/IHbIE XapaKTEPUCTUKU lc (UC” ) MOII-Tpan3ucropa ¢
MHTyIIMPOBAaHHBIM KaHasoM? HapucyiiTe KaueCTBEHHO.

5. Anst wero B cxeme (puc. 2.9.3) ucnonbszyercs nuox J1226? Kakyto dyHkmuo oH
BBITIOJIHSIET MPH CHATHH BBIXOJIHBIX XapaKTEPUCTUK?

Bpurapna 2
1. Uem oTnuyaeTcst OJIEBOM TPAH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM OT TIOJIEBOTO
TPaH3MCTOpPA C YIPABISAIOIIUM P-N EPEX010M?

2. Yo Takoe MoporoBoe HaIpsHKEHHUE st B MOII-Tpan3ucTope ¢ MHAYLUPOBAHHBIM
kaHajom? Kak oHO onpenensieTcss SKCepUuMEHTaIbHO?

3. Ilouemy kpytuzHa S MOII-Tpan3ucTopa 3aBUCUT OT HampsKeHUs Ha 3aTBope? ['ne oHa
MaKkcuMaibHa?

4. Kakue 1Be OCHOBHBIE 30HBI BBIJIEISIIOT HAa BBIXOAHBIX XapakTepuctukax MOII-
Tpanzucropa? Yem oHM OTIIMYAIOTCA?

5. Ilouemy B crpykrype MOII-Tpan3ucropa IRFD024 npucyTcTByeT napa3suTHbIi 110/
(mokazaH BHyTpH MuKpocxembl)? Kak oH 00pa3yercst 1 Ha 4TO BIHSICT?
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Bpurana 3

1. Uto Takoe BCTpOSHHBIN KaHaT U MHAYLUMPOBAaHHBIN (HaBenEHHBIN) kaHan B MOII-
Tpan3uctopax? B uém ux ocHOBHOE paznuuue?

2. ITouemy B MOII-Tpan3ucTope ¢ MHAYIUPOBAHHBIM KaHAJIOM TOK CTOKa OTCYTCTBYET MPHU

1. (U

3. Uro Takoe CTOKO-3aTBOpHAsl XapaKTEPUCTHKA © ( M ) st MOII-Tpan3uctopa ¢
WHIYIIMPOBAHHBIM KaHAIOM? YeM OHa OTJIMYaeTCsi OT AaHAJIIOTMYHON XapaKTEPUCTHKU TPAH3UCTOPA
¢ p-n nepexoaom?

U N
4. [Touemy 1ipu MabIX ~ ¥ BBIXOJHAS XapaKTEPHCTUKA NMEET JIMHEHHBIH y4acTOK
(omHueckas 30Ha)?
5. Kak B 9KCIIepHUMEHTE U3MEPSIETCs COMPOTHBIICHHE TPAH3UCTOPA B 3aKPHITOM COCTOSTHHU

HpI/I U3H =
ToKa?

0 .
? Ilouemy asist aTOrO TpeOyeTCs MEPEKII0YaTh MYJIbTUMETP HA MUHUMAJIbHBIN Mpeaesn

Bbpurapna 4
1. [Touemy MOII-TpaH3ucTOphl UMEIOT OYEHB OOJIBILIOE BXOAHOE conpoTuBieHue? Kakue
IIPEUMYIIECTBA 3TO JAET?

U
2. Kak u3MeHsiercs TOK CTOKA IIPU YBEJIMUEHUH HANpsKeHUs 7 BbllIe HOPOrOBOTo?
[Touemy 3Ta 001aCTh HA3BIBACTCS PEKUMOM OOOTALCHUS?

R
3. Uro Takoe CONpPOTUBIICHHE KaHaja B OTKPBITOM COCTOSTHHU < ? Kak OHO
OIIPEICIISACTCS IKCIIEPUMEHTAIBHO?
4. Yto npouCcXOaUT C KAaHAJIIOM B 30HE HACBIIIEHUS BBIXOIHBIX XapakTepucTuk? Ilouemy Tok

I .. Uuin
nepecTaér pacTu C yBeJIHUYCHUEM p
5. IToyemMy NpH CHATHH BBIXOJHBIX XapaKTEPUCTHK HANPsHKECHUE MUTAHUSA U3MeHseTcs ot ()
JI0 MAaKCUMAaJIbHOTO 3HAYEHMUsI, 2 HE HA000pOT?

bpurapna S

1. Kakyto posib BeosiHseT nojuioxkka B MOII-TpaH3ucTope ¢ MHAyIMPOBAHHBIM KaHAJIOM?
IToueMy OHa MMeEET MPOTUBOIOJIOKHBIN TUI IPOBOJIUMOCTH 110 OTHOLLEHUIO K KaHay?

2. Kakoii Tun kaHana (n Wi p) UHIAYLIUPYETCS B MOAJIOKKE P-TUIIA TIPU MTOJIOKUTEITLHOM
HanpspkeHuu Ha 3atBope? [louemy?

R
3. UTo Takoe CONMpOTHBIICHHE KaHAIA B 3aKPBITOM COCTOSIHUU <% ? [ToueMy OHO OUEHb
BEJIUKO?

4. Kak BIMsieT yBeIMUYEHUE HATIPSKEHUSI Usu Ha BBIXOJIHbIE XapakTepuctuku? Ilouemy
KPUBBIE CMEIIAIOTCS BBEPX?

5. CpaBuute MOII-TpaH3uCTOp ¢ MHAYLMPOBAHHBIM KaHAJIOM U I1OJIEBOM TPAH3UCTOP C p-n
NIEPEXO0JIOM IO CJIEAYIOIINUM ITapaMeTpaM: BXOAHOE CONPOTUBIIEHHUE, TIOPOTOBOE HANIPSKECHUE,
BO3MO>XHOCTb pa0OThI B peKMME 000TalleHusl.

Bonpocul k 3augume nadopamopnoit pabomur Ne'l

Bpurapa 1

1. Yro takoe tupucrop? U3 CKONBKUX CI0EB MOIYIPOBOJIHUKA COCTOUT €r0 CTPYKTypa U
KaKHle OCHOBHBIE COCTOSIHHMSI OH uMeeT?

2. O0bsicHUTE, KaK paboTaeT IMHUCTOP MpHU Nojadye npsMoro HanpspkeHus. [louemy
BHAyaje TOK Yyepe3 Hero O4eHb Maj?
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3. Kak ympaBisomuii 3J1eKTpo/1 O3BOJIAET OTKPHITh TUPUCTOP MPU HANPSKEHUN HUKE
U

BKJT 9

4. Hapucyiite n 00BbICHUTE BOJBT-aMIIEPHYIO XapaKTEPUCTUKY TuHUCTOpa. Kakue yyacTku
Ha HEW MO>XHO BBIJCIUTh?

U
5. B skcniepuMenTe 11 onpeeseHus 2K nUHUCTOpa MPEeUIaracTcsi HECKOJIbKO pas
BKJIIOYATh U BBIKJIIOYATh €ro TyMosiepoM. [louemy 310 HeoOXo1uMo J1e1aTh MHOTOKPaTHO?

bpurapna 2
1. Yem oTnuyaeTcst IMHUCTOP OT TPHUHUCTOPA (yrpaBiisieMoro TUpucTopa)? CKOIbKO
BBIBOJIOB Y KaXKIOI'0 U3 HUX?

UBKJT 9
2. Yto npoucXoAuT B AMHUCTOPE MIPU JOCTUKEHUH HATIPSKEHUS BKIFOUEHUS ? Kakue
duznyeckue nporecch NPUBOAAT K JIABUHOOOPAa3HOMY HapacTaHHUIO TOKa?

3. YTo Takoe OTKPHIBAIOIIUM TOK YIIPABICHUS omip.s ? Kak oH onpexensercs
IKCIEPUMEHTAIBHO?

4. Kak u3mensiercs BAX ymnpapisieMoro THpUCTOpa MpH MoJjaue TOKA Ha YIPABIISIOIIMIA
a1eKTpo1? UTO MPOUCXOIUT C HANIPSIKEHUEM BKIIFOUCHUS?

5. [Touemy B cxeme ¢ TupucTopom (puc. 2.10.5) mammna 3aropaercst TOJIBKO IMOCTIE T01auu
TOKA Ha YIPABJISAIOIUI 3JIEKTPOJI, XOTSI aHOJAHOE HANPSKEHUE YKE IPUII0KEHO?

Bbpurapna 3

1. Yro takoe cumuctop? B uém ero ocHOBHOE OTIUYHE OT OOBIYHOTO TUPUCTOPA U T OH
npuMeHsiercs?

2. Kakyto poiib B paboTe TUpUCTOpA UTPACT cpeaHuii p-n nepexoa? [loueMy oH 3akphIT pu
MaJIbIX MIPSIMBIX HAMPSKEHUAX ?

3. [ToueMy mocie CHATHUS YNPABISAIONIET0 CUTHAJIA THPUCTOP OCTAETCS BKIIOUEHHBIM? UeM
3TO OTJIMYAETCS OT PabOThI TpaH3UCTOpa?

4. Yem otrnmuaetcss BAX oTkpbiToro Tupuctopa oT BAX 00bIYHOTO BBIPSIMHUTEIEHOTO
nuona?

5. Kak B skcriepumenTe onpeensiercs Tok yaepxkanus? [louemy ero usmepstor mpu
HYJICBOM TOKE yIpaBJIcHUs?

Bpurana 4

1. Kak o603HauaroTcst BBIBOABI TUpHCTOpa? Pacmmudpyiite abopeBuarypsl A, K, Y.

2. Kak MOXHO Mpe/ICTaBUTh YETHIPEXCIOMHYIO CTPYKTYPY TUPUCTOPA B BUJIE IBYX
TpaH3ucTopoB? Hapucyiite 5KBUBaJIEHTHYIO CXEMY.

3. Kak MOXHO BBIKITIOUHTH (3arepeTh) yrnpaBisieMbrid Tupuctop? Kakue crocoOsr
UCIIONB3YIOTCS B DKCIIEPUMEHTE?

4. Kax Beirsiiut BAX cuMucTopa npu nojioKUTENbHOM U OTPULIATEILHOM aHOIHOM
HanpspkeHuu? [louemy oHa cummerpruyHa?

5. Jlns cuMHUCTOpa B 3KCIIEPUMEHTE U3MEHSIOT MOISPHOCTD HANIPSKEHUSI TUTAHUS
YOPaBISIONIETO 3JIEKTPO/Ia. 3a4eM 3T0 HYXHO? UTO MPOUCXOTUT MPHU OTPHUIIATETLHOM TOKE
ynpaBieHus?

bpurapna S

1. IToyeMy THPHCTOP YACTO HA3BIBAIOT «YETHIPEXCIONHBIM MOTYIPOBOHUKOBBIM
npubopom»? Hapucyiite ero CTpykTypy.

2. Iloyemy mociie BKIIOUEHUS TUPUCTOP OCTAETCSl B OTKPBHITOM COCTOSIHUU JIaXKe IIpU

|
CHIDKEHHMH HanpspkeHus? UTto Takoe Tok yaepxkanus 4 ?
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3. Yo Takoe BpeMs BOCCTAHOBJICHHUS 3alUparoInX cBOMCTB THpucTopa? [louemy oHo
Ba)XKHO NPH paboTe B UMITYJIbCHBIX CXeMax?

4. Yto npoucXoaUT C TUPUCTOPOM IIPH CHUKEHUH TOKA HUXKE TOKa yaep:kanus? [louemy oH
3aKpbIBAETCS] HE MTHOBEHHO?

5. Ilouemy nipu cHsaTun BAX tHprcTOpa 3Ha4eHUS TOKA U HAIPSKEHUS 3alIACHIBAIOTCS TIPH
YMEHBLICHUU HaNpspKeHus (a He mpu yBenuueHun)? Kak 3To CBsI3aHO C THCTEPE3UCOM
XapaKTepUCTUKU?

Bonpocul k 3amume nadopamopnoi padomot Ne8

Bpurapna 1

1. Yro takoe onronapa (ontpoH)? Kakoil npuHIUN MOJI0XKEH B OCHOBY €€ paboThI?

2. Kak ycTpoena pezuctopHas onromnapa? Kakoil 371eMEHT UCIIONIb3YETCs] B KAUeCTBE
doronpuémMuuka?

3. Yro Takoe (hoToreHepaTOPHBIN PeKUM padOThI AUOAHOM ontomnapel? Kakas dpusznyeckas
BEJIMYMHA U3MEPSETCS Ha BhIXoj1e?

4. YeM TpaH3UCTOpPHAS ONTONApa OTIMYAETCS OT JUOJIHOM IO CBOEMY YCTPOUCTBY U
XapaKTepucTUKaM?

5. Kakoii 351eMeHT SIBJISIETCSI BBIXOAHBIM B CUMUCTOPHOM onronape? KakuMmu cBoiCTBaMu OH
obnanaer?

Bpurapna 2

1. Kakue oCHOBHBIE 3JIEMEHTHI BXOIST B COCTaB JIF000# onTonapbl? Kakyro ¢hyHKIHIO
BBITIOJIHSIET KaXAbIA U3 HUX?

2. Kak u3zmeHsieTcst conpoTuBieHue (hoTope3ncTopa Npy yBeINYECHUH TOKa Yepe3
ceeroguon? [ouemy?

3. [Touemy ¢oto-3/IC B poToreHepaTopHOM pekumMe He MoxeT npesbimats 0,7...0,8 B? C
YEM 3TO CBSI3aHO?

4. 11 o IBbLX ( IBX )
. [louemy nepenaTouHas xapakTepUCTUKA TPAH3UCTOPHOM ONTONaphl MeeT
OO0JIBIIYIO0 KPYTU3HY, YEM Y TUOIHOM?

5. YTo Takoe OTKPBIBAKOLIUI TOK YIIPABIECHHUS Il CHAMUCTOPHOM ontomnapel? Kak oH
OIpeAeIsAeTCs B KCIIEPUMEHTE?

Bpurana 3
1. Kakue Turbl ontonap UCCIenyoTcs B TaHHOU JabopaTopHoit padote? [lepeuncaute ux.

2 H T RBbIX ( IBX)
. [loueMy nepenaTouHas xapaKTepUCTHKA PE3UCTOPHOMN ONTOMAPHI CTpOUTCS B
JorapupMHUIECKOM MaciTade o OCH CONPOTHBICHHS?

3. Uto Takoe (HhoToaroIHBIN pexuM padboThi? Kakoe HanpsiKeHue JOKHO OBITh MPUITIOKEHO
K (hOTOANOY IS ATOTO pexknma’?

4. Ha kakue xapaKTepUCTHUKU OUIIOISIPHOTO TPAH3UCTOPA MOX0XKU BBIXOJIHBIE
XapaKTEpUCTUKU TPAH3UCTOPHOM ONTONAphI?

5. YTo Takoe 0CTaTOYHOE HaIpsDKEHHE Ha OTKpHITOM cumuctope? [loueMy oHO He paBHO
HYJI0?

Bpurana 4

1. B uém npeumyIecTBO onTonap nepesi OObIYHBIMH JEKTPUUECKUMH LETSIMU
(ranbBaHMYECKAsl pa3BsI3Ka, IOMEXOYCTOWYMBOCTD U T.1.)?

2. Kakue ¢usnueckue npoueccs B OTOPE3UCTOPE NPUBOIAT K U3MEHEHUIO €T0
COINPOTHUBIIEHUS NpU 00TyUEeHUU?

3. Iloyemy B pOTOIMOAHOM pEXKUME BBIXOAHOM TOK MPAKTUUECKU JIMHEHHO 3aBUCUT OT
BXOJHOT'O TOKa CBETOMO01a?
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4. [Touemy B 3KCIIEPUMEHTE C TPAH3UCTOPHOM ONTONAPON NPUIIIOCH U3MEHUTh
conpotusiieHue Harpy3ku ¢ 22 kOm Ha 10 kOm? O 4ém 310 roBopuT?

5. Ilouemy 115t CHMUCTOPHOM ONTONAPHI OIBIT IOBTOPSAETCS PU ABYX MOJSPHOCTSIX
nutanus (+15 B u —15 B)?

bpurapna S

1. Kaxoii a1eMeHT yaiiie BCero UCroiab3yeTcs B KaueCcTBE U3IyyaTelis CBeTa B OlTonapax?
[Touemy?

2. B xakux IByX peXxUMax MOXeT padoTaTh 11oAHasd onTonapa? Yem oHM OTiIMYAOTCS?

3. CpaBHHUTE NepelaTOYHbIE XapaKTEPUCTHKHU TUOJHON ONTOIApPhI B (POTOreHepaTopHOM U
dboTtonunoaHom pexumax. Kakas u3 Hux JMHEWHA U ToYemMy?

4. Kakolt ¢pusnueckuii npouecc odecrneunBaeT ycuieHue (OToTOKa B TPAaH3UCTOPHOM
onrormape?

5. Uem oTiuuaeTcs ynpaBiIeHUE CHMUCTOPHOM ONTOMAapoi OT YIpaBieHHsI OObIYHBIM
tupuctopom? Kakoe npenmMyIiecTBo 1a€T CUMHCTOP B LIEMAX IEPEMEHHOIO TOKa?

Tunoesoe 3a0anue no pacuemno-zpagpuueckoii pavome Nel

Paccuurars u noctpouts BAX naeanu3npoBaHHOTO KPEMHUEBOTO TMOJIa B IIpeeiax
u3MeHeHus HanpsbkeHus ot — 5 1o + 0,7 B npu 7=300 K u 06paTHOM TOKE HACBILLIEHUS, paBHOM lo .
3nadeHue TerioBoro norenimana o1 = KT/q npu 7=300 K npunsate paBusiM 0,026 B.
Onpenenuth quddHepeHIHaITbHOE Foug U CTATHYECKOE COMPOTUBICHHE Ro Tnoaa /i 3a1aHHOTO
sHaueHust Uyp . Bemuuunsr lo , Uy npuBeaeHs! B a0 1.

Tabnuna 1.
Bropas uudpa Bapuanta 1 2 3 4 5 6 7 8 9 0
lo, HA 0150202503 05|08 |04 06 |07] 10
[TepBas mudpa BapuaHTa 1 2 3 4 5 6 7 8 9 0
Urpr, B 02 [03[045(05]035]05 |06 )025]04] 0,35

Tunoeoe 3a0anue no pacuemno-zpaguuecxkoii pabome Ne2

CTaOWIMTpOH TONKIIOUEH M CTAaOWIM3alUU  HAMPSOHKEHUS TapalieIbHO PE3UCTOPY
Harpy3ku Ry cMm. puc. 1. Ilapamerpsr crabunutpoHa Uem; lem max ¥ cOMpoTHBIEHUE HArpy3ku Ry
npuBeICHbI B Ta0u. 2. OnpenenuTe BeIMYUHY COMPOTUBIICHHS OTPAHUYUTEIILHOTO pe3ucTopa Rozp ,
eciu BxogHoe HanpspkeHUe Usx m3MeHseTcst OT Uy min = 20 B 10 Usx max= 30 B. byaeT nu o6ecnieuena
cTabunmu3anus BO BCEM TMana3oHe H3MEHEHHs BXOHOTO HanpspkeHUs Usy ?

Rorp IO
+ O I ] P N
— V., | Vg
[JBX VD I:IRH Uppx = Ugr
- 0
Puc. 1.
Tabmwmia 2.
Bropas uudpa Bapranra 1 2 3 4 5 6 7 8 9 0
lem min, MA 1 1 3 3 5 5 5 5 1 5
lem max, MA 20 | 20 | 25 25 | 25 | 25 | 30 30 | 20 | 30

[TepBas mudpa BapuaHTa
Ru, xOm
Ucm, B

9 0
15 115 | 2 2 125 25| 3 4
10 11 | 12 | 13 | 14 8 9 7

© ||
O[R[N
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Tunoeoe 3a0anue no pacuemno-zpaguueckoii pavome Ne3

YcunurensHbiit kackan BeinonHeH Ha [1T 2113026 B cxeme ¢ OU (puc. 2). Pabouas Touka [1T
3amaercs HanpspkeHueM ucrounnka nutaaus UNIT n mapamerpamu, npuBeACHHBIMA B Ta0II. 3.

1. HapucyiiTe npuHIUIHAIBHYIO CXEMY YCHUITUTETIS.

2. Ha cemeiictBe cratmueckux BAX TpaH3ucTopa mOCTpOHTE HArpy304HYIO MpPSIMYIO U
OIIpeIeNIUTE MOJI0KEeHUE paboueil TOUKH.

3. Jlns HaliieHHOU paboyell TOUKH ONpeIesINTE COIPOTUBICHHUE PE3UCTOPA B IeNH ucToka Ry
U MaJIOCUTHaJIbHbIE apaMeTpsl S, Ri u u.

4. I'padoaHamuTHUECKUM METOJIOM OIpeeInTe napaMeTpbl pesxxuma yceusaeHust Ku u Pewx ipu
amrunTyae BxoaHoro curnana Us,m = 0,25 B.

P4 Unni
I J| |Re &
VT
: —HF—
| Ucn
I { [J\’l-/ J_ UBMX
U.. o 3 +
. R; Inl R“_E Un
o . 1 LN
Puc. 2.
Tabnuna 3.
Bropas uudpa Bapuanra 1 2 3 4 5 6 7 8 9 0
Re, kXOM 03 /03|04 04505 |05 |06 |07 ]08] 09
[epBas mudpa BapuaHTa 1 2 3 4 5 6 7 8 9 0
Usmo, B -11(-12 | -10)-13[-14|-15|-16|-17]-18|-19
Uun, B 10 11 12 13 14 15 16 | 17 | 18 | 19

Tunoesoe 3a0anue no pacuemno-zpagpuueckoii pavome Ned

HapucoBarh cxeMy OJMHOYHOTO ycWiIMTeNbHOro Kackaia Ha BT ¢ OD u smutrepHOit
cTtabunu3anuedl puc. 3 M BBINOJHUTH pPacyeT 3JEMEHTOB CXEMbl, 33/Jal0IIUX pPadouyl TOUKY.
HcxonHble naHHbIe U pacyeTa NpuBeeHbl B Ta0. 4. BrImomHUTh rpadoaHaIUTHUYECKUN pacyeT
YCHINTENBHOTO Kackaja B pexuMme Kiacca «A». Ilpu pacdyerax HCHONB30BaTh BBIXOJHBIE
CTaTHUYECKHE XapaKTePUCTHKH TpaH3uctopa. [locrpouts xapakrepuctuky TpaH3ucTopa Usux = f(Usx).
ecJu coripoTuBieHne Harpy3ku Ry = SRk. ConpoTuBieHue pe3ucTopa B ey 0a3bl MPUHITH PABHBIM
BXogHOMY comnporusienuto bT Rs = his,; paccuntannomy mis paboueid Touku

BbIX

o

Tabauua 4.
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Bropas mudpa Bapnanra 1 2 3 4 5 6 7 8 9 0

m < A < < < < | < <

ISQ) e S =) [\ o) % AN ® g

Tun Tpanszucropa S| S| X2 d Q] 8 |=q 8 O

F|l |l E|l || &|F|E = =

4 4 ~ 4 ~ 4 = ~ = =

Urko, B 6 5 8 4 5 6 8 6 4 2

[TepBas mudpa BapuanTa 1 2 3 4 5 6 7 8 9 0
lx0, MA 80 6 3 10 2 10 8 8 100 | 300

Tunoeoe 3a0anue no pacuemno-zpaguueckou pavome Nes
N300pa3uth NpUHIUITHATBHBIE CXEMbl HHBEPTUPYIOLIETO U HEMHBEPTUPYIOIIETO YCHIUTEIS
Ha ocHoBe OV puc. 4 u paccuurtath JUIs KaKI0ro yeunutelnsa kodgdunuent ycunenus Koc , BXogHoe
Rex.oc 1 BeIxos1HOE Rewx.0C conpoTuBienue. Micxoaupie nanHbie TpUBEACHBI B Ta0d. 5 U 6.

Tabnuua 5.
Bropas nudpa Bapuanra 1 2 3 4 5 6 7 8 9 0
R, kxOM 10 10 20 25 25 20 |20 | 10| 15 | 20
Roc, kOm 100 | 250 | 100 | 150 | 250 | 300 | 50 | 20 | 110 | 90
Tabnuma 6.
Brixognoe
[TepBas mudpa Koaddunment Bxoanoe conporuienue conpotusicaue OY Raus,
BapHaHTa ycunnenus OY K OY Rex, KOM «OM
Heuernas 20000 300 0,8
YerHas 40000 600 0,4
R()C
R
U

Puc. 4. UuBepTupytomuii 1 HemHBepTUpYOHUi OY
7.3.2 TlpoMexkyTOUHASL ATTECTAIUSA

Bonpocu K IK3ameny

1. Maiite kmaccuukanuio AHOAOB TO KOHCTPYKUMH, TexHomoruu u wux | OIIK-1

IPUMEHEHHIO.
2. Hapucyiite BAX repmMaHHNeBOro 1 KPEMHUEBOTO BBITPSIMUTENBHBIX JHOJIOB. OIIK-2
3. ITapameTpsl BHITPSIMUTENIBHBIX JIUOJIOB. OIIK-1
4. ITapameTpbl UMIYJIBCHBIX THOJOB. OIIK-1
5. Kakue Busibl mpo0osi HCTIONB3YIOTCS B CTAOMIMTPOHAX ? OIIK-1
6. [TapameTpnl cTAOUIUTPOHA. OIIK-1
7. OT 9ero 3aBHCUT HaIPsDKEHHUE CTAOMIIM3alUU CTa0MIUTPOHA? OIIK-2

8. Hapucyiite cxemy BkiItodeHus crabuinurpoHa. Ha yém ocHoBano ero | OITK-2
cTabmim3upyouiee aencreue?

9. OcHOBHBIE TapaMEeTPbl BAPHUKATIOB.

OIIK-1

10. Ilpu kakOM CMEIIEHUH NEPEX0/1a UCIOJIb3YIOTCSI BAPUKAIIBI 7

OIIK-2
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11. Yro Takoe moOpoTHOCTH BapukanoB? Yem oHa onpenensercs? E€ puznuecknii | OITK-2
CMBICTL.

12. Ilytu noBbliieHust JOOPOTHOCTH BapUKAIIOB. OIIK-2
13. B uém 3axmouaercs siBjaeHue TyHHenbHOro 3¢dexra? [Ipu kakux ycmosusx | OITK-2
HMMEET MECTO TYHHEJIbHBIN MEXaHU3M MIPOXOKICHHsI TOKa yepe3 p-N—nepexon?

14. IlapameTpsl TYHHEJIBHOTO IHOJA. OIIK-1
15. Yto Takoe oOpaiméHHbI TYHHEJIBHBIA U017 OIIK-1
16. IlpuBeauTe npuMepbl TYHHEIbHbBIX THOJIOB. OIIK-1
17. Pacckaxure 00 ycTpolicTBe U mHpuHIMNE AedcTBUs OunonspHoro | OITK-2
TpPaH3UCTOpa.

18. B kakoit u3 obnacteil TpaH3UCTOpa KOHLEHTpAIMs IpuMecH Bole: B obnactu | OITK-2
0a3bl Wi B 00J1aCTH SMUTTEpA?

19. C kako#i menpl0 IUIOMIAJb KOJJIEKTOPHOTO Tmepexoaa o0braHo nenaroT | OITK-2
CYILIECTBEHHO OOJIBIIICH [0 CPAaBHEHUIO C IIOMIAIBI0 SMUTTEPHOTO nepexoaa?

20. HazoBuTe Tpu OCHOBHBIX PeKUMa pabOThI TPAH3UCTOPA. OIIK-2
21. Yro takoe koddurment nrxekuu (3ppexkruBHocTh SmMuTTEpa)? [loyemy on | OITK-1
JI0JDKEH OBITh KaK MOYKHO Oosiee OJIM30K K eTUHHIIE?

22. Yro Takoe kodddunmeHt nepenoca? OT kakux napameTpoB 06a3bl 3aBucut ero | OITK-1
BeJIUYMHA?

23. Kak cBsi3aHbl MeX]ly CO00H KO3 PHUIIUEHT yCUIIeHus 1o ToKy, 3¢ dexrurocts | OITK-1
SMUTTEpa U K03 puireHT nepenoca?

24. HapucyiiTe Tpu cXeMbl BKIIOYEHHs OunoisipHoro Ttpansucropa. Kakossl | OITK-2
0COOEHHOCTH KaXKJIOH U3 ITUX CXEM?

25. Hapucyiite ceMeicTBa BXOJIHBIX M BBIXOJHBIX XapaKTepUCTUK TpaH3ucTopa B | OIIK-2
cxeMe ¢ 001elt 0a3o0i.

26. Hapucyiite ceMeiicTBa BXOJTHBIX M BBIXO/IHBIX XapakTepUCTUK TpaH3ucropa B | OIIK-2
cXeMe ¢ OOIIMM SMUTTEPOM.

27. Onpenenure h-nmapamMeTpsl TPAH3UCTOPA MO CTATUYSCKUM Xapakrepuctukam. | OITK-2
28. Uto Ha3bIBaeTCs NMpeIeIbHOM YaCTOTON YCUJIEHHUS IO TOKY? OIIK-1
29. Kak 3aBucHT KO3(PHUIMCHT TIepeladll TOKa OT YacToThl B cxeme ¢ obmieit | OITK-1
0a30# ¥ B CXeME C OOIIMM SMHUTTEPOM?

30. B kaxkoii cxeme: ¢ o0miei 6a30# wim ¢ 00ImMM SMUTTEPOM — BbIIIIe npenenbHas | OITK-2
gyacToTa K03 duimenTa nepeaayn Toka 1 IpUMEPHO BO CKOJIBKO pa3?

31. Kak BiusieT BpeMsi paccachlBaHUs HOCUTENEeH 3apsya B 0a3e Ha dactotHble | OITK-2
CBOICTBA TpaH3ucTOpa?’

32. Yem xapakTepHu3yeTcsl KIIOUEBOU pakKiUM pabOThl TpaH3UCTOpa? OIIK-1
33. TlosicHHTe YCTPOWCTBO W TPHUHIMII JEHCTBUS TMoJieBoro Tpan3uctopa c | OIIK-2
YOPAaBISIONIUM P-N—TIEPEXOIOM.

34. HapucyliTe CTOK-3aTBOPHYIO XapaKTEpPHCTHUKY TMojieBoro Tpanszucropa c | OIIK-2
YIPABISIONIUM P-N—TIEPEX0I0M U MOSICHUTE €€ XO/I.

35. Jlng 4ero kaHai MOJIEBOrO TPaH3UCTOpa C yNpasistomuM p-n—tnepexonom | OIIK-1
M3TOTABIMBAIOT U3 CJIa00JIETUPOBAHHOTO MOJTYIPOBOAHHUKA?

36. B uém coctouT paznmune mexay M/II1-tpansucropom ¢ naaynupoBanabiM u | OITK-1
BCTPOCHHBIM KaHaJIaMu?

37. Tlouemy BxomHoe guddepennmanbHoe compotuBieHne moseBoro | OINTK-1
TPaH3UCTOPA C U30JMPOBAHHBIM 3aTBOPOM OOJIBIIIE, YEM Y MOJICBOT'O TPAH3UCTOPA

C YOPaBJSIONIUM p-N—Tiepexoaom?

38. Kakue ocHOBHBIE OTIMYMS CTOKOBBIX XapakrepucTuk M/III-tpan3ucropa c | OIIK-1

MHAYLUHMPOBAHHBIM KaHAJIOM OT aHAJIOTUYHBIX XapaKTEPUCTHUK:
a. MOJIEBOT'0 TPAH3UCTOPA C YIPABISIOUIUM P-N—TIEPEX0I0M;
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b. M/II1-Tpan3ucTopa coO BCTPOEHHBIM KaHAJIOM?

39. Hazosure quddepeHnnanpHbie MapaMeTpbl MOJIEBOT0 TPAH3UCTOPA. OIIK-1
40. Yto Takoe pexxuM o0eHEHUsI U 000TaIIeHHs ? OIIK-1
41. Ilouemy ypoBeHb IIIyMa MOJEBBIX TPAH3UCTOPOB MeHbIIIe, yeM Ounosipabix? | OIK-1
42. Tlpuanun paboThl TUPHCTOpPAa U €ro ocHOBHBIE mapameTpbl. Ocobennoctu | OITK-2
yYIPaBJICHHUS.

43. DddekT di/dt B TMpHCTODE. OIIK-2
44. DddexT du/dt B TUpHCTOpE. OIIK-2
45. 3anmupaembie tupuctopel GTO, GCT u IGCT. Ocobennoctu peanuzanuu | OIIK-1
yIIpaBJICHUSI.

46. O61acTh MPUMEHEHUS] THPUCTOPOB. OIIK-1
47. OTnnu4re CUMHUCTOpPA OT TUPUCTOPA. OIIK-1
48. Hapucosatb u nosicautb BAX tupucropa. OIIK-2
49. Hapucosatb u nosicaute BAX cumucropa. OIIK-2
50. VYkaxure Ha BAX ywacrok ¢ otpunarensHeiM auddepenimuansasiM | OITK-2
CONPOTUBIICHUEM.

51. OcHOBHBIE TapaMETPhl THPUCTOPOB. OIIK-1
52. YcnoBus BKIOYCHHSI U BEIKIIOUSHHSI THPUCTOPHOTO KITH0Ya OIIK-1
53. Cxema 3aMenieHusi TAPUCTOPHOTO KJIK0Ya. OIIK-1




