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1. Heaun, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThI 00yUeHUsl 10 JUCHUIITIHHE

L[eﬂb JAUCHUIITIMHBI — OCBOCHHEC CTYACHTAMU 3HAHUH 110 IIpUHIMIIaM I[CflCTBHSI,
XapaKTCPUCTHKAM, OCHOBAM CXCMOTCXHUKHU U TEXHOJOTMYCCKUM BO3MOKHOCTIAM yCTpOfICTB JUIS
obecnieueHus OJICKTPOIIUTAHNA YCTAaHOBOK, UCIIOJIB3YEMBIX JJIS1 BBIIIOJHCHUSA

3JIEKTPOPUZUKOXUMHYECKUX TEXHOJIOTHYECKUX orepaiuii 00padotku matepuanoB (OO XMO).

3anauu JUCIUIUINHBIL:

® [I0Ka3aTh OCHOBHBIE MPOOJIEMbI, BOSHUKAIOIINE MPU PeaIM3allui YCTAHOBOK 3JIEKTPOIIUTAHUS
O®OXMO u noka3aTb OCHOBHBIE ITyTH UX NPEOI0JICHUS;

e Jjath o0030p THUIOB M XapaKTEPUCTUK pPAa3IMUHBIX CXEMOTEXHHYECKUX PEIICHUN
CYHIECTBYIOIIMX UCTOYHUKOB nUuTaHusi DOIXMO;

® [I0Ka3aTh IMPUHLHUIIBI U CXEMbl B3aUMOJICHCTBUS MUCTOUYHUKOB MHUTaHUS ¢ cuctemamu YITY
000pyI0BaHUEM, PEATH3YIOIIUM 3TH TEXHOJIOTHH.

OOyuenue aucuuIuIMHE 1Mo Npod o «BrICOKOAPPEeKTHBHBIE TEXHOIOTHUECKUE TPOIIECCH U
000py/10BaHUE» HANPABJICHO HAa (OPMHUPOBAHUE Y O0YUAIOIUXCA CIEAYIOUIMX KOMIIETCHIIUMI:

Koa u HamMeHoOBaHUE KOMIIE€TEH U NHaukaTopbl 10CTHKEHUS
KOMIIeTEHIIMH

OIIK-1 MOIIK-1.1. 3HaeT 00J1aCTH U OCHOBHBIC

CriocoOeH npuMeHsITh 3aKOHBI ECTECTBEHHOHAYYHBIX U
€CTECTBEHHOHAYYHbIC U OOIIECHHKEHEPHBIC
3HAHUSI, METO/Ibl MATEMATUUYECKOTO aHaJIU3a U
MOJICTTUPOBAHUS B IPO(HECCUOHATILHOM
NEATEeIbHOCTH

OOLIEMHKEHEPHBIX 3HAHHM, METOIbI
MaTeMaTHUYECKOTO aHalu3a u
MOJIETTUPOBAHUS, UCIIOIb3yEeMbIE B
npohecCHOHANBEHOM e TENbHOCTH

NOIIK-1.2. YmeeT nIpuMeHSThH
€CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC
3HaHUs, METOIbl MATEMaTHYECKOTO aHAIN3a 1
MOJICJIUPOBAHUS TP PELLICHUH
npodeCCHOHATBHBIX 3a]1a4

NOIIK-1.3. Brageer yMEeHUSIMH TPUMEHSTh
€CTECTBEHHOHAYYHbIE U OOILEUH)KEHEPHBIE
3HAHHUS, METOJIbl MATEMaTHUECKOT 0 aHaJIn3a U
MOJIETTMPOBAHUS IIPU PELLICHUU
poeCCHOHANIBHBIX 33124

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTeJibHOM MPOrPaMMbl

JlMcuuIiInHa OTHOCUTCS K BAPUATHBHOW YacTH ITUKIIA MPOPECCHOHATBHBIX TUCIUTLINH.

Jannas aucruruinHa Oa3upyeTcs Ha 3HAHUSX, TOJYYCHHBIX CTYJEHTAaMH TPH OCBOEHUU
MPEALIECTBYIOINX JUCIUIUIMH 6a30601 Yacmu Kypca:

— «TeopeTndeckne 0CHOBBI (PH3UKO-XUMUYECKONH 00paOOTKH MaTEPHAIIOBY,

— «TexHOoNMOrn4ecKre OCHOBHI (PHU3UKO-XUMHUUYECKON 00paOOTKH MaTepHaoBy,

— «ObopynoBaHue 1 CpeACTBA TEXHOIOTHYECKOTO ocHateHust DXOy,

— «KomrekcHbie mporiecchl 00paboTKH AeTaein.

OcBoeHure JaHHOW NUCIMIUIMHBI HE0OXO0IUMO JIs yCIenHOTo BhinmoiHeHus BKP
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3. CTpykTypa U coepkaHue IUCUUILINHBI

OO11ast TPYA0EMKOCTh JUCIUILIAHBI COCTaBisieT 5 3aueTHbIX eaunuil (180 gaca).

Nzyuaercs B 10 cemectpe oOyuenus. @opma NpoMeKyTOYHON aTTeCTAllUU — SK3aMEH.

3.1

Buabl yueOHOM padoThl M TPYI0EMKOCTh

(mo ¢popmam 0OyueHwHS)

3.1.1. 3aounas popma oOydeHUs

N Brt yuenoii padoThI KoaunuecrBo | CemecTpsl
Ne i/ 4acoB 10 cemectp
1 AyIMTOpHBIE 3aHATHS 72 72
B Tom umncrne:
1.1 Jlekun 54 54
1.2 CemuHapcKue/MpakTHIECKNE 3aHATHS 18 18
1.3 JlaGopaTopHble 3aHATHS — —
2 CamocTosiTeIbHAs padoTa 108 108
B ToMm unce:
2.1 CaMOCTOSTEIbHOE U3YUCHUE TeP. MaTep. 38
2.2 Pemtenue 3amau 40
2.3 PaboTa B KOMIIBIOTEPHOM KJ1acce 30
3 IIpomexyTOUHAS ATTECTALMSA
3.1 3adet/nud. 3a4er/3K3aMeH 3K3aM€EH
Hroro 180 180




3.2 TemaTnyeckuii IJIaH U3y4YeHHs TUCHUNIHMHBI

(mo popmam oOyueHUs)
3.2.1. Ounas ¢popma oOydeHus

n/n

Pa3genanl/TeMbl
JTUCIHHUILINHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexknuum

Cemunapckue/
MPAKTHYCCKHUE

3aHATUA

JlaboparopHsble

3aHATUA

[IpakTnueckas

IIOoArOTOBKAa

CaMocrofTeIbHAA
padora

Tema 1. OcHOBHbBIE IOHATHS U
onpejeeHUs1 Kypca.

[IpuHnunsr 00pabOTKU MaTepuaioB ¢
noMoIbpo 990 u DXO. OcHOBHEIE
AIEKTPUUECKUE XaPAKTEPUCTUKU
TEXHOJIOTMYECKOro Toka npu 230
3XO. IIpobiemsl oOecrieueHus
anexTponutanus npouecca IXO Ha
MMOCTOSTHHOM M UMITYJIbCHOM TOKE.
[IpoGnembr o6ecrieyeHus
snekTponuTanus npouecca 930.

10

14

Tema 2 IIpeoOpa3oBanue

MNEePEMECHHOT 0 CeTEeBOI0 TOKAa B

MOCTOSIHHBIN.

CBs3b HCTOYHHMKOB TEXHOJIOTMYECKOTO
TOKAa C  CEThIO  DIEKTPONHUTAHUSI.
I'enepanus U nepeaaya
MIPOMBIIIJIEHHOTO TOKAa K MOTPeOUTENIo.
IIpeoOpa3oBanue ypoBHsS HaNpsKEHUS
Ha CTOpOHE norpedurens,
TpaHc(hOpMaTOpbl, THIbI, OCHOBHBIE
XapaKTepUCTHK, COCTUHEHUS OOMOTOK.
IIpeoOpa3oBanue MmepeMeHHOro TOKa B
MOCTOSIHHBIN, TPUMEHEHUE MPUOOPOB C
OJTHOCTOPOHHEH POBOJUMOCTHIO,
MOJIYTIPOBOHUKOBBIE MPUOOPHI —

0030p TUIIOB.

10

20

Tema 3 IIpumenenue
MOJIyNIPOBOAHMKOBBIX 1HMO/10B B
BBINPSAMUTEJISIX IePeMEeHHOr0 TOKa
s X0

CBoiicTBa MOITYIIPOBOIHUKOBBIX
MaTepUasoB Pa3INdHOTO THIIA,
ANEKTPONPOBOIHOCTD, KOHTAKTHBIE
SIBJICHHSI, CBOMCTBA TI/TT TIEPEXOIOB.
[TomynpoBOIHUKOBBIE TUOJIBI,
YCTPOWCTBO, XapaKTEPUCTHUKH,
napaMeTpsl, TUIbL. BeimpsMuTenu Ha

10

30
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I/T1 AMOJaX, THITBI, CXEMBI, IpoOIIeMa
MyJIbCallui HapsKEHUs, PUIBTPBI,
MHOTO(a3HbIE CXEMBI BBITIPSIMIICHUS,
NpUMeHEHUEe BeinpsiMutesien 1 9X0.

Tema 4 bunoJasipabie
MOJIYyNIPOBOAHMKOBBIE CXeMbI M UX
NpuMeHeHHe B CXeMaxX MUTAHUSA B
ycranoBkax X0 u 390
bunonsipHble M01ynpoBOIHUKOBBIE
tpausuctopsl (BIIT), ycTpoiicTso,
IPUHIUN PabOThI, CXEMBI BKIIIOYCHHUS,
npumenenus, Tumbl. Pabora BIIT B
KITIOYEBOM PEXUME, TPOOIIEMBI
OBICTPOACHCTBUS U KOMMYTAIIUU
OOJIBIIINX TOKOB B HMITYJILCHBIX CXEMax
350. Tupucropsl, NpUHIKI padoTa,
XapaKTePUCTHKH, THITBI, CXEMBI
BBIIPSMIICHUS C YIIPABIISIEMbIM
YPOBHEM HaNpsKEHUsI Ha TUPUCTOPAX,
MIPUMEHEHHUE TUPUCTOPHBIX
BbIIpamureneit s 9XO0.

10

30

Tema S CoBpemMeHHBbIE CXeMBI
KOMMYTHPYEMbIX FeHepaTopoB
UMIYJbcoB A1 390

[Tonesbie Tpanzuctopsl (MOII),
YCTPOWCTBO MPHUHIUT pabOTHI, BUIHI,
XapaKTepUCTUKH, padoTa B KIIFOUEBOM
pexume, cpaBHenue ¢ BIIT.
PenakcaninoHHbIe CXEMBI T€HEPATOPOB
HUMITYJILCOB TOKa i1 D30, 0630p
TUIIOB, BO3MOXHOCTH, 3aBUCIMOCTb
MapaMeTPOB UMITYJIECOB OT COCTOSTHUS
MEXDIIEKTPOIHOTO TpoMekyTka (MDIT)
nipu 930. CTpyKTypHBIE CXEMBI
reHepaTOpOB UMITYJIbCOB g D0 ¢
KOMMYTAIMEH 3apsTHBIX U Pa3psAHBIX
1iernei, THBEPTOPbI, TUIIOBBIE CXEMbI Ha
IIBT. Cxembl COBpEMEHHBIX
KOMMYTHPYEMBIX T€HEpaTOpPOB
umnybcoB st 900 va MOIT u IGBT
TpaH3UCTOpaX, C MUKPOIIPOIIECCOPHBIM
yIpaBICHUEM

14

30

Hrtoro

72

54

18

124

3.3 Coaep:kaHue IMCUUNIMHBI

Tema 1 OcHOBHBIEC IOHSATHS U ONpe/eJIeHUus1 Kypca

1. OCHOBHBIE TIOHATHS.
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11 [Tpununst 06paboTku MarepuanoB ¢ nomoibio 290 u 3XO0. OcHOBHbIE
ANEKTPUUECKUE XAPAKTEPUCTUKU TEXHOJIOTHYECKOro Toka rpu 320 3XO.

1.2 [Tpobnembl obecriedeHus 3neKTponuTanus npouecca X0 Ha MOCTOSIHHOM U
UMITYJIbCHOM TOKE.

13 [Tpobnembl oGecrieueHus AmeKTpornuTanus mpoiecca 390.

Tema 2 IIpeoOpa3oBaHue nepeMeHHOI0 CeTEBOI0 TOKA B NMOCTOSIHHbII

2. CBsI3b HCTOYHHKOB TEXHOJIOTHYECKOTO TOKA C CEThIO ANEKTPOITUTAHUS
2.1 I'enepanus u nepesaya NPOMBIIUIEHHOTO TOKA K TOTPEOUTEIIIO.
2.2 [IpeoOpa3oBanue ypoBHS HAMPsDKEHUS HA CTOPOHE MOTpeOuTeNs, TpaHc(HhopMaTopsl,

THUIIbI, OCHOBHBIE XapaKTEPUCTHK, COSTMHECHHSI OOMOTOK.
3. [IpeoOpa3zoBaHre NEPEMEHHOTO TOKA B TOCTOSHHBIN, TPUMEHEHHE TPUOOPOB C
OJIHOCTOPOHHEH MPOBOJAUMOCTHIO, MOTYITPOBOAHUKOBBIE TPUOOPHI — 0030 TUIIOB.

Tema 3 IlpuMeHeHHe MOJTYNPOBOTHUKOBBIX IMO0B B BHITIPSIMUTEJISIX TIePeMEeHHOT0
TOKAa 11 X0

4. CaolicTBa OJYNPOBOIHUKOBBIX MaTEpUAJIOB Pa3IMYHOrO THUIIA,
AIIEKTPONPOBOTHOCTh, KOHTAKTHBIE SIBJICHHS, CBOWCTBA I1/TI IEPEXO0/I0B.

S. IToynnpOBOTHUKOBBIE TUOABI, YCTPONUCTBO, XapaKTEPUCTUKH, IAPAMETPBI, TUIIHI.

6. BempsiMuTenu Ha 1/ IM0ax, TUIIBL, CXEMBI, TPOOJIeMa IyJIbCAIi HAPSHKSHHUS,

GbunbTphI, MHOTO(A3HbIE CXeMbI BBIPSAMIICHHS, IPUMEHEeHHe Bhinpsmureneit s 3XO0.

Tema 4 bumnoJisipHble N0JYNPOBOJAHUKOBBIE CXeMbl H X IPMMEHEHHE B cXeMax
NUTAaHUA B ycTaHoBKax JXO u 390

1. bunonsipusie nonynpoBoanukosbie Tpanzuctopsl (BIIT), ycTpoiicTBo, mpuHLIMI
paboThl, CXEMbI BKIIIOUCHUS], IPUMEHEHHUS, TUIIBL.

8. Pa6ora BIIT B kimtoueBoM pexxume, IpodsieMbl ObICTPOICHCTBUS M KOMMYTal[UU
00JBIIMX TOKOB B UMITYJIbCHBIX cxemax 230.

9. Tupuctopsl, npuHIUNI paboTa, XapaKTePUCTUKHU, TUIIBI, CXEMbI BBITPSIMIICHUS C
YIPAaBIIsEMBbIM YPOBHEM HaANPsKEHUS HA THPUCTOPAX, IPUMEHEHUE TUPUCTOPHBIX BBIITPSIMUTENIEH
mist 9XO.

Tema 5 CoBpeMeHHBIe cXeMbl KOMMYTHPYEMbIX FeHepATOPOB MMITYJIbLCOB 1A D0

10. [Tonessie Tpanzucropsl (MOII), ycTpoiicTBO mpuHLIUI pabOTHI, BUABI,
XapaKTepUCTHKH, paboTa B KIIOYEBOM peknuMme, cpaBHeHue ¢ BIIT.

11. Penakcarmonabie cXeMbl T€HEPATOPOB UMITYJIBCOB TOKA 111 990, 0030p THTIOB,
BO3MO>KHOCTH, 3aBUCMOCTb IIapaMETPOB UMITYJICOB OT COCTOSIHHSI MEKIEKTPOIHOTO
npomexytka (MOII) npu 330.

12. CTpyKTypHBIE CXEMBI T€HEPATOPOB UMITYJIbCOB JUIsl 900 ¢ KOMMYyTaIUEN 3apsIHBIX
U paspsAHBIX Lened, THBEPTOphI, TUIIOBbIE cXxeMbl Ha [IBT.

13. CxeMBbl COBPEMEHHBIX KOMMYTHPYEMBIX T€HEPATOPOB UMITYJIbCOB U D20 Ha
MOII n IGBT Ttpan3ucropax, ¢ MUKpOIIPOLIECCOPHBIM YIIPABICHUEM.
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3.4 TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U JIA0OOPATOPHBIX 3aHATHI

3.4.1 TemaTuka ceMMHAPCKUX/TPAKTHYECKHUX 3aHATHIA

. [lynbcanuu BEIIPSIMIIEHHOTO HANPSKEHUS, CIIEKTPBI.

. Pa3noxeHus B CIEKTp TUIIOBBIX CUTHAJIOB.

. @unpTpanys BbICIINX FAPMOHHUK, YACTOTHBIE XapaKTEPUCTUKH.

. Pacuér punbTpoB paznuyHoil KOHUTYpaLIUH.

. [lepexoiHbIe MPOLECCHI B JIEKTPUUECKUX LIETISIX ¢ OJTHUM HAKOIMUTEIEM SHEPIUH.

. IlepexoiHbIE MTPOLIECCHI B AJEKTPUUECKUX LIETISIX C IBYMSI HAKOIUTEIAMHU YHEPIUH.

. Pacuér xapakrepuctuk p — N nepexo10s.

. Pac4€T 1MOIHBIX CXEM BBIIPSIMUTEIICH.

. Pacuér cxem BhIIpAMUTENEH € TapaJUIEIbHBIM U MOCIEA0BATEIbHBIM COEAMHEHUEM
JTMOJIOB.

10. Xapakrepuctuku BIIT, cxeMbl BKIIFOUSHHS TPAH3UCTOPOB, TpadO0aHATUTHICCKUN METO/T
pacdéTa yCHIMTEIBHBIX CXEM.

11. KimroueBbie cxemsl Ha [1BT, pacu€T xapakrepucTuk.

12. PacueT yrnpaBisieMbIX BBIIPSIMUTENIECH Ha TUPUCTOPAX.

13. Pacuér napaMeTpoB MeX3JIeKTpoIHOro npomexkyTka (MOII) B pa3nuuHbIX COCTOSIHUSX,
Kak Harpy3ku reieparopa 990.

14. Ananu3s paboTsl penakcalnoHHoOro reueparopa 230.

15. Ananus paboThl CTaHIAPTHOTO KOMMYyTHpyemoro renepatopa Ha I[IBT (ILT'U 63-440)
16. KimroueBsie cxembl Ha MOII TpaH3ucTopax, pacuér XapakTepUCTHUK.

17. Ananu3 paboTsl reneparopa st 930 Ha MOII Tpan3ucTopax.

18. Anamu3s pabotsl rerepaTopa s 390, ¢ TpaHCHOPMATOPHBIM BBIXOJIOM.

0NN KW

O

Ykasviearomcesa memot 3anamuii.

3.4.2. JlabopaTopHble 3aHATHSA

VY4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypcOBBIX pador)

Y4eOHbIM MJIaHOM HE PEAYCMOTPEHO
4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIHOHHOE o0ecriedyeHne

4.1 HopmatusHbie 1oKyMeHTbI H 'OCTsb1

4.2  OcHoBHas JuTeparypa

1. . JO.A. MopryHos, JI.B. [Tanos, b.I1. Caymkun, C.b. Caymxkun; non pegakuueit b.11.
CaymkuHa Hayko€MKHe TeXHOJIOTHH MAaITUHOCTPOUTENBHOTO MTPOU3BOICTBA. DUINKO-XUMHUUECKHE
METOJIbI U TEXHOJIOTHH: yaeOHoe mocodue — M.: ®DOPYM, 2013 928c.

2. Emucee 10.C., Caymkun bB.II. Dnextpospo3moHHas 00paboTka W3AEIUN
AaBUALIMOHHO-KOCMUYECKOU TeXxHUKU. — M.: 3a-80 MI'TY um. H.D. baymana. 2010.- 563c., u.
3. boiino A.T'., Kosanés A.II. u ap. [Ipoueccel MmexaHnueckon U (pU3NKO-XUMUYIECKON

00paboTKK B TpOIlECCe U3TOTOBJICHUS aBUAIIMOHHBIX nBurateneit. - M.: U3n-so MI'TY um. H.O.
baymana. 2007.- 582c., ni.
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4.3  JlonmoJHUTeJbHAsI JUTepaTypa
1. Vwmesamc b., CunoBas osnektponuka. [Ipubopel, npuMeHeHue, ymnpaBieHue. — M.:
Oneproaromusnar 1993. — 238c.
JIummn A.JI., Otrro M.IL. UMmnynbcHas snekTponuka. — M.: Dueproatomusaar 1983. —351c.
3. Ceménos b.IO. CuiioBast 35eKTpoHHKA: OT MPOCTOro K cioxkaomy. — M.: COJIOH — IIpecc,
2005. —416c¢.: un.

N

4.3.1 UnTepHeT — pecypcbl
1. http://bookree.org/reader?file=621965

2. http://padaread.com/?book=3101&pg=1

3. http://www.radioland.mrezha.ru/

4. http://micpic.ru/spravochniki/157-spravochnik-po-mosfet-
tranzistoram.html

http://moskatov.narod.ru

o

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PecypChl

[IpoBenenue 3aHATHI U aTTECTAIUIl BO3MOKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI TUCTAHIMOHHOTO o0yueHust yuuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) mo BceM pazienam mporpamMMbl:

Hassanue 0P
duznueckrue OCHOBBI

https://online.mospolytech.ru/course/view.php?1d=8471

KOHIOCHTPUPOBAHHBIX
IIOTOKOB 3HCPIruu

Pa3paborannbiit DOP BKIH0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

4.5 JluumeH3WOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  INPOrpamMMHOe
olecneyeHue

46 CoBpemenHble npodeccuioHalbHbIe 0a3bl TAHHBIX U UH(POPMAIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Jis  mpoBeAeHHUS JIGKIMOHHBIX 3aHATHH HEOOXOAMMBI  ayJAMTOPHUU, OCHAIICHHBIC
MYJIbTUMEANNHBIME MMPOSKTOPAMH U dKpaHaMu. JJis TpoBeACHUS JIaOOpaTOPHBIX paboT TpedyeTcs
KOMIbIOTEepHBIH Kitacc (AB1517, AB4821)

6. MeToauveckue peKOMeHIANU
MeTO)II/IKa HpeHO)IaBaHI/Iﬂ JUCHUITIINHBI ((CXGMOTGXHI/IKa 3J'IeKTpOHHI)IX CUCTEM ynpaBJ’[eHI/Iﬂ»

n peain3ainusa KOMICTCHTHOCTHOTO IOJAXOAa B H3JOKCHHHM MW BOCIPUATHM MaTcpuaia


http://bookree.org/reader?file=621965
http://padaread.com/?book=3101&pg=1
http://www.radioland.mrezha.ru/
http://micpic.ru/spravochniki/157-spravochnik-po-mosfet-tranzistoram.html
http://micpic.ru/spravochniki/157-spravochnik-po-mosfet-tranzistoram.html
http://moskatov.narod.ru/
https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=8471
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MpeyCMaTPUBAET UCIOIB30BaHUE CIEIYIONINX AKTUBHBIX M WHTEPAKTUBHBIX (OPM MPOBEICHUS
ayJIMTOPHBIX ¥ BHEAYAUTOPHBIX 3aHSITHIA:

— ayJUTOPHBIC 3aHATHUS: JICKIIUH, Ta00PATOPHBIE padOThI, TECTHPOBAHUE;

— BHEAYAUTOPHBIC 3aHATHUS: CAMOCTOSTEIILHOE H3YYCHUE OT/ICIIbHBIX BOIPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oobpa3oBaTe/ibHbIE TEXHOJIOTUH
Bo3MosxHO mTpoBeieHNE 3aHATUH U aTTECTAllui B TUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHUCTEeMBbI aucTaHIMOHHOro oOyueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kagenpoit «TuOM» a5ekTpoHHBIX 00pa3oBarenbHbIX pecypcoB (JOP) (cum. m.4.4).
[Topsnox mpoBeneHus: paboT B AMCTaHUMOHHOM (hopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacmopsHKeHUSIMH ITPOPEKTOpa MO y4eOHOU paboTe U/Uiu EHTPOM y4eOHO-METOINIECKOM PaboTHI.

6.1 MeTroanyeckne peKOMeHIAIUN ISl MPeNoAaBaTeJisl 0 OPraHu3anuu
00y4eHust

6.1.1. IIpernoaBaTens OpraHu3yer NpenojaBaHue AUCLHUILIMHBI B COOTBETCTBUHU C
TpeboBanusMu "[lonoxenust 06 opranuzanuu o0pa3oBaTeIbLHOrO MPOIECCa B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puinaiax", yrBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHSTHH ITpETIo1aBaTellb JOBOIUT IO CBEICHUS CTYIEHTOB COJEpKaHNE
paboueii nporpammsl aucuumiuasl (PI1/I) u npenocraisier BO3MOXKHOCTh 03HAKOMIICHHS €
IIPOrpaMMoi.

6.1.3. IIpenonaBaTens 0coOOEHHO OOpaIaeT BHUMaHUE CTYICHTOB Ha:

- BUJBI M (POPMBI IPOBECHUS 3aHATHI MO JUCHUIUIMHE, BKIIIOYAs! MTOPSIOK IPOBEICHUS
3aHATUH ¢ IPUMEHEHUEM TEXHOJIOTUH TUCTAHLMOHHOTO O0YyUeHHs U CUCTEMbI AUCTAaHIIMOHHOIO
o0yuenus yausepcurera (C/1O mocnonuTexa);

- BUJIBI, COJICP’KAaHME U TIOPSIIOK MPOBEICHHS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopMmy, conepkaHne U MOPSIOK MTPOBEACHHUS TIPOMEKYTOUYHON aTTeCTalluy B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. loBOIUT 10 CBEJCHUS CTYACHTOB Irpa)yK BHIIOJHEHUS YIeOHBIX PadoT,
npenycMorpeHHsix PIT/I.

6.1.5. Heo6xoamuMo ¢ caMoro Havaja 3aHITHH pEKOMEH/IOBATh CTYI€HTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JINTEPATypy U YKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. B Hauane win B KOHIIE CEMECTpa JIaTh CIIMUCOK BOMPOCOB JIJIsl TOATOTOBKHU K
POMEKYTOUHOM aTTecTaluu (3K3aMeHy MIIH 3au€Ty).

6.1.7. Pexomennyertcs gaxt o3HaKomiieHus ctyaeHToB ¢ PI1J[ u rpadukomM paboTsl
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/I€HTA B JIMCTE O3HaKOMIIeHUs ¢ cofepxkanue PI1I.

6.1.8. IIpenogaBarenu, BeAyIIHil JICKIIMOHHBIE U MPAKTUYECKUE 3aHATHS, TOTKHBI
COIJIACOBBIBaTh TEMATUYECKH IUIaH MPAKTUUYECKUX 3aHATUH, HCIIOIB30BATh €IUHYIO CUCTEMY
0003HaueHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHI AUCIUTLTHHBI.

6.1.9. IIpu moArOTOBKE K CeMHHAPCKOMY 3aHATHIO IO NEPEYHIO OOBSABICHHBIX TEM
MPEero/IaBaTeIt0 HEOOXO0IMMO YTOUHHUTD TUTaH MX MPOBEICHHS, TPOAyMaTh (POPMYITHPOBKH U
coJiepKaHne Y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYXk/I€HUE, 03HAKOMUTHCS C TIepEeUHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xoze cemrHapa BO BCTYNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYMMOCTH TEMBI
CEMHHAPCKOTO 3aHATHSI, ONIPEIEIIUTH MIOPSIOK €T TMPOBENIEHHS, BpeMs Ha 00CYKICHHE KaXI0TO
yuebHoro Bompoca. [Ipumensist poHTaNbHBINH ONPOC 1aTh BO3MOXXHOCTb BBICTYIIUTH BCEM
CTYZICHTaM, IPUCYTCTBYIOIINM Ha 3aHSTHH.

B 3akimounTenbHOM YacTH CEeMUHAPCKOT0 3aHATHS CIIEAYeT MOIBECTH €ro UTOTH: JaTh
OIIEHKY BBICTYIUICHUH KaKIOTO CTY/ICHTA U y4eOHOM TPYIIITbI B 1IEJIOM. PaCKpBITh MOJIOKUTETLHBIE
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CTOPOHBI U HEAOCTATKHU IMMPOBCIACHHOIO CCMUHAPCKOT' O 3aHATHA. OtBeTHTH HA BOIIPOCHI CTYACHTOB.
BBII[aTb 3aJaHus OJIs1 CaMOCTOSATEIbHON pa6OTH I10 IIOATOTOBKE K CICAYIOIIEMY 3aHATHUIO.

6.2 MeTounquRne YKazaHus 1Jisd oﬁyqamumxca 10 OCBOCHHUIO M CHHUIIJINHBI

6.3 MeToanueckue ykazanus 1Jis1 00y4aoIMXcsl M0 OCBOEHHIO U CUMILIMHBI

1.2.1. CtygeHT ¢ caMoro Hayajaa OCBOCHHS IUCHUILIAHBI JOJKEH BHUMATEIbHO 03HAKOMUTCS
¢ paboyeil mporpaMMoOi TUCITUTIIIUHBI.

1.2.2. CryneHTy HEOOXOJMMO COCTAaBUTH sl ceOs TpaduK BBHIIOIHEHUS Y4EOHBIX PadoT,
npexycmorpeHnbix PIIJ] ¢ yuérom TpebGoBaHu ApYyrux IUCIHUILIMH, M3YyYaeMbIX B TEKYIIEM
ceMecTpe.

1.2.3. Ilpu npoBeaeHUM 3aHITUH W MPOLEAYpP TEKYIIEH M IMPOMEXKYTOUYHOU aTTeCTalluu C
UCTIOJIb30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpazoBanus ynuBepcuteta (LMS Mocnonutexa), kKak BO BpeMs KOHTAKTHOW paboOThl ¢
npernojiaBaTeyieM, TaKk U BO BpPEMs CAaMOCTOSTENLHOW pabOTBl CTYICHT JOJDKEH O0eCHednuTh
TEXHUYECKYI0 BO3MOXHOCTHh JTUCTAHIIMOHHOTO TOJKIIOYEHHS K CHCTEMaM JHCTAaHIIMOHHOTO
oOyuenus. [Ipu OTCYTCTBMM TakOW BO3MOXHOCTHM OOCYIUTHh CHUTYyallUI0 C IpernojaBaTelieM
JUCITUTUTAHEI.

7. @DoH/I OLIEHOYHBIX CPEICTB

@DOH/T OIIEHOYHBIX CPEJICTB BKIIFOYACT Pa3/IeIIbl:

7.1. MeTo/1bl KOHTPOJISl ¥ OLIECHUBAHUS PE3yIbTaTOB O0yUEHUS

7.2 llIkana ¥ KpuTEpUU OLICHUBAHUSI PE3YJIBTATOB 00YUECHUS

7.3. O1ieHOUYHBIE Cpe/ICTBA

7.3.1. Texyuuii KOHTPOJIb

7.3.2. [IpomexxyTouHasi aTTecTarus

B mporiecce 00yueHust B TeUeHHE ceMecTpa UCTIOIB3YIOTCS OIEHOYHBIE CPEICTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHBIX arTecTanuid. [I[puMeHsIOTCS clieqyrore OleHOYHbIE
CpENCTBa: TECT, 3alIUTa JJA0OPATOPHBIX padOT, SK3aMEH.

OO6yuenue no AucHUIUIMHE «CXEMOTEXHHUKA SJIEKTPOHHBIX CUCTEM YTIPABIICHUS» HAIIPABJICHO
Ha GOpMUPOBaHKE Y 00YUAIOIINXCS CIEAYIOIUX KOMITETEHITHI:

7.1 Metoabl KOHTPOJISI U OLICHUBAHHS Pe3y/JIbTATOB 00yUeHUs

Kox u HauMeHOBaHNE KOMIIETEHIIH I NuaukaTopsl 10CTHKEHUS
KOMIIETEHIIMH

OIIK-1 HOIIK-1.1. 3naet 001acTH ¥ OCHOBHBIE

CriocoOeH MpUMEHSTH 3aKOHBI €CTECTBEHHOHAYYHBIX U

CCTCCTBCHHOHAYYHBIC U OGLI_ICI/IH)KGHCPHLIC
3HaHHUA, METOJbI MATEMATHUYCCKOI'O aHAJIN3a U
MOZICIIMPOBAHUS B HpO(bCCCHOHaHLHOﬁ
JCATCIIBHOCTH

OOLIEMH)KEHEPHBIX 3HAHUM, METOIbI
MaTeMaTHUYeCKOro aHalu3a u
MOJIETTUPOBAHUS, UCIIOIb3yEMbIE B
npodecCHOHATBHOMN 1 TETbHOCTH

NOIIK-1.2. YmeeT nIpuMeHSTh
€CTECTBEHHOHAYYHbIC U OOIIEHHKEHEPHBIC
3HaHUS, METOIBl MATEMAaTHYECKOTO aHAJTN3a
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MOJEIUPOBAHHUS IIPU PELLICHUU
po(ecCHOHANBHBIX 3a1a4

NOIIK-1.3. Biaageetr yMEHUSIMU TIPUMEHSTh
€CTECTBCHHOHAYYHBIC U OOIICUHKEHEPHBIC
3HaHUS, METOJIbl MATEMATHYECKOTO aHATN3a
MOJICTTMPOBAHUS TIPU PEIICHUN
npoheCCHOHATILHBIX 33124

7.2 IlIkajna v KPpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

(I)opMa HpOMeH(yTOqHOﬁ aTTeCTAlluM: JK3aMCH.

O0s13aTeJIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTA K NMPOMEKYTOYHOH aTTecTaluu
SIBIIICTCSl BBIMOJHCHUE W 3allUTa CTYACHTOM JIA0OPATOPHBIX pabOT, MPEIyCMOTPEHHBIX pabodeii
MIPOrpaMMoOi U MPOXOXKICHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIKE, yeM Ha 70% mpaBUIIBHBIX
oTBeTOB. [IpoMexxyTOUHbIE TECTUPOBAHUS MOTYT IIPOBOJIUTCA KaK B AyJUTOPUU Y HUBEPCUTETA MO/

KOHTPOJIEM IIpCIioaaBaTeisl, TaKk U JUCTAHIIHOHHOM (bOpMaTC Ha YCMOTPCHUC ITpETIOaAaBaTECIIA.

IIIxana oneHUBaHUA

Onucanune

Omauuno

BoimonHensl  Bce  BuAbl  yueOHOM  paboTHI,
NpeayCcMOTpeHHbIe  paboueit  mporpammoit.  CTyaeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMI, HABBIKOB
NPUBEJCHHBIM B Taliuuax IoOKaszarened, Oomepupyer
MPUOOPETEeHHBIMU  3HAHUSMH, YMEHHUSMH, HaBBIKAMH,
IIPUMEHSIET UX B CUTyalUsX MOBBILEHHON cioxHocTu. [lpn
3TOM MOTYT OBITh JONYIIEHbl HE3HAYUTENIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPyAHEHUS MPU aHATUTHUYECKUX ONepalusx,
MEPEHOCEe 3HAaHWW M YMEHH Ha HOBBIE, HECTaHAAPTHBIE
CUTYallUH.

Xopowio

Boimonnensl  Bce  BuAbl  yueOHOM  paboTHI,
MpeyCMOTPEHHBIE y4eOHBIM TJTAHOM. Crynent
JEMOHCTPUPYET  HEMOJIHOE, MPAaBHIBHOE COOTBETCTBUE
3HaHWH, YMEHHH, HaBBIKOB NPUBEIACHHHIM B Ta0IMIaxX
nokaszaresei, J1ubo ecau Mpu 3TOM OBUIM JOMYyIIEHBI 2-3
HECYIIECTBEHHBIE OITUOKHU.

Yooenemeopumenvro

Boimonnensl  Bce  BuAbl  yueOHOM  paboTHI,
MpeyCMOTPEHHbIE y4eOHBIM TUTAHOM. CryneHt
JEMOHCTPHUPYET COOTBETCTBUE 3HAHUN, B KOTOPOM OCBEILIEHA
OCHOBHas, HanboJiee BaKHasl 4acTh MaTepuala, HO Py STOM
JIOMYIIEHA OJIHA 3HAYUTEIbHAsl OIIMOKA UM HETOYHOCTb.
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He BeimmonHeH oauH wim Oojiee BUIOB Y4EOHOM
paboThI, MPETyCMOTPEHHBIX Y4eOHbIM TuIaHOM. CTyIeHT
JIEMOHCTPUPYET HEIOJHOE COOTBETCTBUE 3HAHWI, YMEHHIA,
HAaBbIKOB MMPUBCACHHBIM B TaGJII/IL[aX HOKaSaTeJIef/'I,
Heyooenemsopumenvno | 1ONyCKalOTCS ~ 3HAYUTENIbHbIE  OIIMOKH,  MPOSBISETCS
OTCYTCTBHE 3HAHUI, yMEHUH, HABBIKOB I10 Psy ITOKa3aTele,
CTYJIGHT WCIBITBIBAET 3HAUYMUTENIbHbIE 3aTPyIHEHUS IIpU
ONEPUPOBAHNHU 3HAHMSIMHU M YMEHUSAMHU IIPU UX NEPEHOCE Ha
HOBBIE CUTYalIHH.

7.3  OueHo4yHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOIb

Texymumii KOHTPOJIb BBIIOIHSETCS C IPUMEHEHHEM baHka TeCTOBBIX BOIIPOCOB (4ACTUYHO).
[TpuMepbI TECTOB IPEACTABICHBI HUXKE.

Jli1s HOATOTOBKU K TECTUPOBaHMIO B paszene 3.7.1.1 npuBeaéH nepeyeHb KOHTPOIbHBIX
BOIPOCOB. Pe3ybTaThl TEKYIEr0o KOHTPOJIS YCIELIHO 3aCUUTHIBAIOTCS, €CIIH IPU TECTUPOBAHUU
HaOpaHo He MeHee 75 6amioB u3 100 BO3MOXKHBIX.

bank TecToBBIX BOnpocoB conepkut 150 BoIpocoB ¢ HAGOPOM OTBETOB.

Pasznen 4 I1.1azma u mi1a3MeHHbIe SABJICHHUSA, ICPBUYIHDLIC TOHATHSA.
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1. B kakux ciy4asx MIpUMEHSAETCS MOCIEA0BATENbHOE COCIMHEHNE JUOI0B

B BBIIPSAMUTEIBHBIX CXeMax? MC

Bann no ymonuanuio:| 1

CnyvaiHbIi nopsigok oreeToB|/la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxayro HenpaBunbHYO nNonbITKy:(33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka

— Koraa HOMMHAaJIbHBIN TOK
JIMOJId MCHBIIIC TOKAd HAI'PY3KH

0

— KOr'J1a HOMHHAIBHBINA TOK JHOJA
0OJIbIIIE TOKA HATPY3KU

— Koraga MakKCUMaJIbHO JOITyCTUMOC
C. [IpsIMOE HAIPsKEHUE 110/1a OoJIbIIe 0
AMITJIMTY bl BBIIIPAMJIIACMOIO

— KOTJ]a aMILJTUTY/1a BBIIPSMIISIEMOTO
D. HATPSDKEHUs O0JIbIIE JOMYCTHMOTO 100
00paTHOTO HANPSKEHUS

06K OT3bIB K BONPOCY:

[1na nio6oro npaBunbLHOro oTBeTa: Bam otBeT BepHBI.

Nins no6oro HenpaBUNbHOro OoTBeTA: Barr oTBeT HenmpaBUIIbHBIMN.

Mopackaska 1:

NMoka3aTb KONM4yecTBO npaBUNbHbIX

oTtBeTOB (Moackaska 1): Het

Yaanutb HEKOpPpPEeKTHblIe OTBeThbl

(Moackaska 1): Het

Teru:

lNoseonsiem ebibupame 0OUH USTU HECKOJIbKO MpasusibHbIX 0meemoes U3 3adaHH020
criucka. (MC/MA)
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1. Kaxk onpenensiercs koaddumueHT Tpanchopmaruu TpanchopmaTopa
Y KaK OH CBsI3aH C YHCJIOM BUTKOB IMIEPBUYHON U BTOPUYHON OOMOTOK?

Bann no ymonuanuio:| 1

CnyvaiHbIi nopsigok oreeToB|/la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxayro HenpaBunbHYO nNonbITKy:(33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka

— 9TO OTHOIIICHUE HAMPSHKCHUS Ha
BTOPUYHOI 0OMOTKE
TpancopMaTopa K HapsHKSHUIO Ha
MEepBUYHON OOMOTKE

— 9TO OTHOILIEHUE HAMPSHKEHUS Ha
BTOpPUYHOU OOMOTKE
TpaHcopMaTopa K HapsHKEHHUIO B
ceTH

— 3TO OTHOILIEHUE YUCJIa BUTKOB
BTOPUYHONU OOMOTKHU
TpaHchopMaTopa K YUCITy BUTKOB
MEePBUYHON OOMOTKH

— 9TO OTHOILIEHHE YHCIIa BUTKOB
[EpPBUYHON OOMOTKHU
TpaHchopMaTopa K YUCITy BUTKOB 100

BTOPUYHONU OOMOTKH

O6LWni OT3bIB K BONpPOCY:

[1na no6oro npaBunbLHOro oTBeTa: Bam orBeT BepHBIN.

[lns no6oro HenpaBUNbLHOro OTBETA: Bamr oTBeT HEnpaBUIIbHBIN.

Mopckaska 1:

NMoka3aTb KONM4yecTBoO npaBUNbHbIX

oTtBeTOB (Moackaska 1): Het

YAanuTb HeKOppPeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

loseosisem ebibupampe 0OUH UMU HECKOJIbKO NpasusibHbIX 0meemos U3 3adaHHo20
criucka. (MC/MA)

Pa3znesn S OcHOBHBIE CBOMCTBA M XapaKTEePUCTUKHU IJIA3Mbl
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B uém 3akmtogaeTcs JOCTOMHCTBO MHOTO(Aa3HBIX CXEM BBIPAMIICHUS

epeMEeHHOr0 TOKa Me
Bann no ymonuanuio:| 1
CnyvaiHbIi nopsigok oreeToB|/la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWTpad 3a kaxayro HenpaBunbHYO nNonbITKy:(33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
— Yy MHOTO(]a3HBIX CXeM
A. BoITIpsMiieHUs Bbiiie KII1/] 0
— Yy MHOTO(a3HBIX CXEM
B. BBIIIPSAMIICHUSI MEHBLIE ITyJIbCALIHAS 100
HAIPSKEHUS
— Y MHOTO(a3HbIX CXE€M MEHBIIIE
C. TpaHcopmarop 0
D. — HX JIerye NOAKIIOYUTh K CETH 0
E. 0
O6LWmMin 0T3bIB K BONPOCY:
[nsa no6oro npaBUIILHOrO OTBETA: Bam orBeT BepHBIN.
[nsa no6oro HenpaBuNbHOro oTeeTa: Bam orBeT HenpaBUIILHBIH.

Mopackaska 1:

lNossonsiem ebibupames 0OUH UIU HECKOJIBLKO pasusibHbIX 0meemos u3 3a0aHHO20
crucka. (MC/MA)
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Yto MMPOUCXOAUT C aTOMAMHM NOHOPA B IIOJIYIIPOBOIAHUKE IIPHU

ATOM aKILCIITOpa

MCPCXOOC OAHOIO JICKTPOHA B 30HY HpOBO,ZII/IMOCTI/I? MC
Bann no ymonuanuio:| 1
CnyvaiHbIi nopsigok oreeToB|/la
HymepoBaTb BapuaHTbl OTBETOB?|a
LTpadcp 3a kaxayro HenpaBUIbHYIO NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
— aTOMBbI JOHOPA IPUCOEIUHSET K
A. ceOe CBOOOTHBIN JIEKTPOH 0
— aTOMBI JOHOPA OTAAOT €II€ OJINH
B. PIIEKTPOH U IPEBPAILAECTCS B IBIPKY 0
— aTOMaMH¥ JOHOPA IPEBPALIAETCS B
C. [MOJIOKUTEIBLHBIN HOH 100
— aToOMaMHU JOHOpA IPEeBpallacTCs B 0
D.

06K OT3bIB K BONpPOCY:

[1ns no60oro NnpaBUIILHOrO OTBETA:

Bamr oTBeT BEpHBIN.

[na no6oro HenpaBuUNbHOro oreeTa:

Bamr oTBeT HEenpaBUIIbHBIN.

Mopckaska 1:

MNoka3aTb KONMYeCTBO NPaBUNbHbIX
oTBeTOB (Moackaska 1):

HeT

Ypanutb HeKoppeKkTHble OTBETbI
(Moackaska 1):

HeT

Terun:

criucka. (MC/MA)

loseosisem ebibupampb 0OUH UMU HECKOJIbKO MpasusibHbIX omeemos U3 3adaHHo20
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KakoBa BenmunHa IIpAMOTO IMAACHUS Ha OTPBITOM KPCMHHUCBOM JIHOJC MC

Bann no ymonuanuio:| 1

CnyuaiHbIi nopsigok oreeToB|/la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxayro HenpaBunbHY nonbITKy:(33.3

ID-HOMep:

# OTBeThbI OT3bIB OueHKa
A 04B 0
B. 0,7B 100
C. 3B 0
D. 1B 0

O6LWmni oT3bIB K BONpPOCY:

[1ns no60oro NnpaBUIILHOrO OTBETA: Bam orBeT BepHBbIid.

[1ns no60oro HenpaBUNIbLHOro oTBeTa: Bam orBeT HenpaBUIIbHBIN.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

YaanuTb HeKOppeKTHbIe OTBETbI
(Moackaska 1):

Teru:

HeT

HeT

[ossonsiem ebibupames 0OUH UU HECKOJIBLKO MpasusibHbIX 0meemos u3 3adaHHo20
criucka. (MC/MA)

7.3.2. IIpoMe:kyTOYHASI aTTeCTALUSA

[IpomexyTouHas aTTectanus B 7 ceMecTpe B popMme 3K3aMeHa

3a4€T U 3K3aMeH MPOBOJIATCS 10 OuiIeTaM, OTBETHI TPEIOCTABIAIOTCS TUCBMEHHO C
HOCJIEIYIOIUM YCTHBIM coOeceloBaHUEM. buieTsl (popMHUPYIOTCS U3 BOIIPOCOB IIPECTABICHHOTO
HUKE NTEPEYHS.

PernameHT npoBeieHust JK3aMeHa:
1. B Ourer Brirouaetcs (4) Bompoca 13 pa3HbIX Pa3zesioB JUCIHMIUIAHBI U (OHO, 1Ba)
NPAaKTUYECKHX 3a/1aHUS

2. Hepequb BOIIPOCOB COACPIKUT 93 BOIIpOCa 110 N3YYCHHBIM Ha JICKIIMOHHBIX U
MPAKTUYCCKUX 3aHATUAX B oboux CCMECTpax TECMaM (HpI/IJIaFaeTCSI).

3. Bpems Ha mOArOTOBKY MMCbMEHHBIX OTBETOB - 70 40 MUH, YCTHOE cobeceloBaHHe - 10
10 MunyT.

4. IlpoBeneHue aTTecTalluu (9K3aMeHa) C UCTIOJIb30BaHUEM CPEACTB SJIEKTPOHHOTO 00yUeHUs
Y JTUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI BBIMOIHIETCS B COOTBETCTBUU C YTBEPKIEHHBIM
B yHUBepcurete "[lopsiikoM poBeeHusI TPOMEXYTOUHOM aTTeCTalluy C UCTIOJIb30BAaHUEM CPEICTB
AIIEKTPOHHOT'0 00YyYEHHUS U AUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTHi1"

Bonpocs! qis sx3amena (10 cemectp)

1. Yo sBNS€TCSI OCHOBHOM OCOOCHHOCTHIO AEKTpOoTeXHOIoruii? [Ipumepsr.
2. Uro takoe J/IC u sneKTpuuecKoe HaMpsHKeHHUEe, CXOACTBO U pa3inine.
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Omnpenenenne U napaMeTpbl IOCTOSIHHOTO TOKa. [IprMepsl oclMIIIOrpaMM.
[TocTOsIHHBINM M UMITYJIBCHBIN TOK, ITapaMeTPpbl OJAUHOYHOIO UMITYJIbCA U MapaMeTpbl
II0CJIEZI0BATEIbHOCTH UMITYJIBCOB.

IlepemMeHHBII TOK, OIIPEEIEHUE U BUJIbI, TEHEPATOPHI IEPEMEHHOTO TOKA.

Buapsl  snexrtponuTaHus  2JEKTPOTEXHOJNOTMM.  [IpHumMHBI  HEpBOHAYAIBLHOTO
HCITI0JIb30BaHUs IEPEMEHHOTO TOKA.

JocrouHcTBa TpEX(Ha3HOI CUCTEMBI IEKTPOCHAOKEHUS AIICKTPOTEXHOIOTHIA.
CxeMbl coequHeHUN TpexdasHbIX ILENed B SJIEKTPUUYECKHX CeTsX. JIMHelHble u
(a3oBbIe HANIPSKEHMSI, TUHEHHBIE TOKH.

CooTHomIeHUS MEXIy JWHEHHBIMU M (a30BBIMU TOKAMU B CXEMax 3Be3bl U
TPEYIroJbHUKA.

CooTHomIeHUS MEXIy JWHEHHbIMA M (a30BBIMU TOKAMU B CXEMax 3Be3bl U
TPEYroJbHUKA.

PeanbHbIil ICTOYHUK MUTAHUS U €TO CBSI3b C UCATbHBIMU UCTOUHUKAMHU.

[Touemy mpu nepenade MEKTPOIHEPTUN HEOOXOAMMO HATTMUKE TPaHCPOPMATOPOB?
Omnpenenenue uaealbHOro TpaHchopmaropa

Ha kakom ¢u3mueckoM SIBJICHHM OCHOBAHO JeicTBUE TpaHcdopmaropa. Kakoe
HaNpsOKEHNE MOXKET TpaHchopmuposarses TpanchopmaTtopom?

Uro co3gaer nmepeMeHHyr MarHuToaBrkyiiyto cuwity (MZC) B mMarHuTHOM nenu
Tpancdopmaropa?

Kak cBszanbl OJ1C nHAYKIMY IEPBUYHON U BTOpUYHON 00MOTOK ¢ DJIC 01HOTO BUTKA.
Kak onpenensercs ko dunment Tpanchopmaiuu TpanchopmMaropa U Kak OH CBS3aH
C YKCJIOM BUTKOB IIEPBUYHON U BTOPUYHONU OOMOTOK?

Kakue xosddunuentsl TpanchopMaluu HMMEIOT MOHWKAIOMIMKA M TOBBIIIAIOIINAN
Tparcopmaropsl. Uto 03HA4YaeT TO, 4TO0 KOIPPUIIUESHT TpaHChopMaIiu paBeH 17
Kak cBs3anbl Mexxy co00# 2IeKTpUYecKre ey MePBUYHON U BTOPUYHOI 0OMOTOK?
ONeKTpOHHAasA, IbIpOYHAs U MOJHas yAeNbHas MPOBOJMMOCTH IOJIYIPOBOJHUKA.
3akoH OMa AJid IIIOTHOCTH TOKA.

Kakue  BemectBa ~ CO37aI0OT  TMPUMECHYIO  JJIGKTPOHHYIO  (JOHOPHOIO)
AJIEKTPONPOBOIHOCTH?

UTo mpoMCXOOUT C aroMaMH JIOHOpa IpHU TEpPexXoAe OIHOrO 3JEKTPOHAa B 30HY
MPOBOJIUMOCTHU?

Uro Takoe akIEenTOpHbIE NPUMECH M KaK OHU BIMSIOT Ha 3JEKTPOINPOBOAHOCTH
MOJIyTIPOBOJIHUKOB?

Kakue HocuTenu 3apsiia B MOJIyIPOBOJAHUKAX N U P TUIIA HA3bIBAIOTCS OCHOBHBIMU ?
[Touemy yBennyeHNE KOHLIEHTPALMU OCHOBHBIX IIPUMECHBIX HOCUTEIEH IPUBOIUT K
MPONOPLUOHAILHOMY YMEHBILIEHUIO HE OCHOBHBIX HOCUTEJIEH.

OT yero 3aBUCAT MJIOTHOCTH 3JEKTPOHHOTO U JBIPOYHOr0 M (Y3NOHHBIX TOKOB B
MOJyIPOBOJIHUKAX ?

B uém cocrout 3amaya pacu€ra TOka B LIEMH, COAEPKAIICH TI/T MO TIPU U3BECTHOM
BAX nuona.

OKBUBaJIEHTHAs CX€Ma JAMO/la U KyCOUHO-JIMHENHas annpokcumanusd BAX nuona.
[Tpuniun paboThl MPOCTEHIIETO BHIMPSAMUTEIIS.

CBsi3b CpegHEro BBIIPSIMIIEHHOTO HANpPSDKEHUS W aMIUIMTYAHOTO 3HAuyeHUus
NIEPEMEHHOTO HAIPSHKEHUS.

[Tynpcanuu HampsokeHHs B OAHO(A3HOM ONHOTAKTHOM  BBIIPSMHUTENE, IyTH
CHW)KEHHUS ITyJIbCalUii, 3aBUCUMOCTD IyJIbCAllM OT COMPOTHUBIIEHUS Harpy3KHu.
JlocTonHCTBA 11/T1 AMO/IOB B BRIPSIMUTENBHBIX CXEMaX MO0 CPABHEHHIO C BaKyYMHBIMU
JUOJaMH.

[TocnenoBarenbHOE COEAMHEHHE TUOOB, TPUUUHBI U TPOOIEMBI COETUHEHUSI.
[TapannensHoe coeJMHEHNE TUO0B, IPUYUHBI U POOJIEMbl COEAMHEHUS
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OcobeHHOCTH pabOTHl MOJNYNPOBOIHUKOBBIX JHOJAOB B HMITYJIbCHOM PEXHUME,
IPUYMHBI BO3HUKHOBEHHS HMILyJbCa OOpPaTHOTO TOKA, BpPEMs BOCCTAHOBICHMS
00paTHOro CONPOTUBIICHUS.

YeTpoHCTBO OUITONISAPHBIX TPAH3UCTOPOB, PEKUMBI PAOOTHI.

Pabora TpaH3ucTOpa B aKTUBHOM pEXUME, HAPSKEHUS] CMELIEHUS IEPEXO0B, CBA3b
HaNPsHKEHUN MEKIY BBIBOJAMM.

du3nUecKre IpoIecchl B TPAH3UCTOPE, MPOLECCHl MHKEKIIMU U AKCTPAKIHH, OalaHC
TOKOB.

[ToreHuunanbHass auarpaMma paOOThl TPAH3UCTOPA, AKBHUBAJIEHTHAs CXeMa JUIs
IIOCTOSIHHOTO TOKA.

Koaddunments! nepegayn TOka SMUTTEPHI ¥ TOKa 062361 B KOJUIEKTOP, MX B3aUMOCBSI3b,
3aBUCUMOCTb TOKa KOJUIEKTOpA OT TOKa Oa3bl.

Pabora ycunuTenbHOro Kackaaa ¢ TpaH3UCTOPOM.

OcHOBHBIE CXEMBI BKJIFOUYEHHS TPAH3UCTOPOB.

CpaBHEHUE OCHOBHBIX CBOMCTB BCEX TPEX CXEM BKIIFOUEHMS TPAH3UCTOPOB.
[Tpununs! rpadguyeckoro pacyéra pabodero pexxuMa TpaH3UuCTopa.

OcoOennoctu padots! BIIT B kitoueBoM pexume.

I'padmueckuii pacuér pabOTHI TPAH3UCTOPA B PEXHUME MEPEKIIIOYEHUs, KaKOH TOK
0a3pl IEPEBOAUT TPAH3UCTOP B PEXKUM HACBILLIEHUSI.

Yro onpenenset Bpems BkitoueHus bIIT.

Yewm onpenensiercs Bpems BoikaroueHus bIIT B kiroueBoM pexnme.

YeMm 00BsSICHAETCS TO, YTO HalpspKeHUE 0a3a — KOJUIEKTOpP OKa3bIBAaeTCsl MPSIMBIM B
pexume HacbiuieHus [IBT u kakue mpouecchbl 3To MOPOXKIACT.

Otnnune ko3P PUIHEHTOB YCHIIEHUS 110 TOKY JJIsl MAJIbIX U OOJIBLIMX CUTHAJIOB.

Uro npensaTcTByeT ObICTPOMY BKJIFOUEHHIO U BbIKIIOUeHUIO Kitoya Ha [IBT.
YCTpoiCTBO TUPUCTOPA, SKBUBAJICHTHAS CX€Ma THPUCTOPA.

®dusndecKre mpolecchl B TAPUCTOPE U UX nopooue guznueckum nporeccam B [16T B
PEKUME NEPEKITIOUEHUS.

Kak koappuiueHTs! nepeaadu Toka SMUTTEPA & U Ay 3aBUCST OT BETMYMHBI TOKA?
OcHoBHbIE TapaMeTPbI AUOAHBIX TUPUCTOPOB?

Pabota TproaHOro THPUCTOpPA, €ro BOJBTAMIIEPHBIE XaPAKTEPUCTUKH.

Bunsl THpUCTOPOB

Pabora reneparopa nunooOpa3zHOro HaIpPsHKEHUS! C TUPUCTOPOM.

[TpuHIMIB! KaccupuKanuy 1 kiaccudukanus reseparopos 20

Penaxcanonnas cxema — RC reneparopsl uMiysabcoB. [IpuHumn penakcanuu.
Bpewms 3apsna u paspsina HakonurenbHou €MkocTi RC — reneparopa, 3aBUCUMOCTB OT
apaMeTPOB CXEMBI.

VYcnoBue BO3HMKHOBeHHs paspsaa B MOIIL. 3aBUCHMOCTH 4acTOTHI paspsiioB OT
BenuuuHbl MOII 1t RC reneparopa.

Bosmoxnsle cocrosansa MOII npu 390, sxkBuBasieHTHBIE cxeMbl MOII B pa3nnyHbix
COCTOSTHUSIX.

[Tapamerper MDII B pexxume «XX» UX 3Ha4eHUs, (HOpMylbl pacuéTa U cxema
pa3psAHOTO KOHTYpa.

[Tapamerper MOII B pexume «K3» ux 3HaueHUs, cnocoObl OLEHKH, (HOPMYIIBI
pacuéra, ¥ cxeMa pa3psAIHOro KOHTYpA.

[Tapamerper MOII B pexume «P» ux 3HaueHUs, COCOOBI OLEHKH, U (OPMYIIBI
pacuéra.

Cxema pa3psHOro KOHTypa B pexuMe «P», cocTaBisroniye mapaMeTpoB, OLIEHKA
BEJIMYMH U MOPAJIOK pacuéra.

OcHOBHOE ypaBHEHHE MEPEXOAHBIX IPOLECCOB  paspsla HAKOMHUTEIbHOTO
KOH/JIEHCATOPa, XapaKTepUCTUUECKOE YPaBHEHUE U €0 KOPHHU.
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AHanu3 KOpHEN XapaKTepUCTUUECKOTO YPaBHEHMSI U ONIPEEIICHNE TUIIA TEPEXOAHBIX
IIPOLIECCOB.

3Ha4eHUsI pealbHbIX I1APAMETPOB PA3PSIHOTO KOHTypa IpU pas3psle BapUaHTHI
MEPEXOHBIX MTPOLIECCOB B 3aBUCUMOCTH OT HUX.

CoOcTBeHHass yacToTa M 3aTyXaHHWE Pa3psSAHOTO KOHTypa. 3HaY€HUE HAKOIIJICHHOM
SHEPIuu. /[IUTENbHOCTD MOTYBOIHBI TOKA pPa3psiaa.

[TonsiTue OOPOTHOCTH pa3psaaHOro KoHTypa. Popmyia pacuéra. OieHKa 3HaYECHUH.
VYpaBHEHHsSI TOKa M HANpsDKEHUS B Pa3pAIHOM KOHType. [paduku mnepexomHbIX
IIPOLIECCOB.

[ToHsATHA 3aBUCHUMOrO M HE3aBUCHUMOI'O F€HEPATOPOB DD MMITYIbCOB. 3aBUCUMOCTD
OTHOCHUTEJIbHOW MOIIHOCTH MPOIECCa OT OTHOCUTEIbHOU BenunHbl MOII.
HocrounctBa u Hegoctatku RC — reneparopa.

I'eneparop tuna RLC, nienb MoaepHu3auu.

I'eneparop tuna RCL, nens moaepHu3anuu

['eneparop tuna RCR, nens MonepHuzanu

I'eneparop tuna LC, uens MoaepHU3aLuH.

['eneparop ¢ MEKTPONUTHUYECKUM CONTPOTUBIICHUEM, LIEIb MOJAEPHU3ALIUH.
['eneparop MMITyJIbCOB € MOJIYITPOBOAHUKOBBIMH KIIFOUAMH.

OcHoBHBIE XapaKTepuCTHKU mporiecca 30 u Ux cBA3b ¢ IHeprue pazpsaa. b ekt
MOJIIPHOCTH.

HesaBucumblie renepatopbl UMITYJIbCOB. YCIOBHAs cXeMa pabOThl FeHepaTopa.
Bpemennas nmmarpamma pabotel kimoded. [IpuOopsl, ncmoibp3yemble B KauyecTBE
KJIIOUYEH U UX OCHOBHbBIE XapaKTEPUCTUKH.

TpaH3uCTOpHBIA  KJIFOW  JIOCTOMHCTBA M HenocTarku. CxeMbl — 3aMelleHus
TPAaH3UCTOPHOIO KJto4a, mapameTpbl. CriocoObl MOBBIIIEHUS ObICTPOAECHCTBHSL.
Buasl umnynscoB B npouecce 330. KoadduuneHT nucnoab30BaHus UMITYIbCOB.
[Tone3Hast MOIIHOCTE ¥ 0OBEMHAsI CKOPOCTH pa3pyllIeHHs IEKTPOIOB.

['eHepaTopbl ¢ MOAKUTOM, TIPUHIIUIT PAOOTHI, HA3HAYEHHE.

[Tonsite ckBaxkHOCTH. CKBa)XXHOCTh INpH MPOIIMBKE M pe3ke. CBsi3b 00BEMHOMN
CKOPOCTH 00pabOTKH CO CPEAHUM TOKOM.

Bpemennsie nuarpammel uMmynbeoB: XX, P, npubnux€HHOE BBIYMCICHUE CpeAHEN
MOIIIHOCTH U SHEPTMH UMITYJIbCa 110 HaOJII0AAEMbIM ITapaMeTpaM UMITYJIbCOB: [, U T,.
I'enepatopsl ¢ TpaHC(OPMATOPHBIM BBIXOAOM, XapaKTEPUCTHKA, BO3MOKHOCTH,
KOMMYTHUPYIOILINE YIEMEHTHI.

TpaH3ucTopHBI reHepaTtop UMIyiIbCOB. CxeMa, SKBHBAJIEHTHBIE CXEMbl 3apsja U
paspsiia HaKOMUTEIbHOU EMKOCTH.

Cxembl U3MepeHHust MapaMeTpoB UMITYJIbCOB, OCLUIUIOIPAMMBbl HMITYJIBCOB.
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TemMaTnyecKkui nNJjaaH

Teopernueckune 0CHOBbI PU3NKO-XUMHYECKOI 00padOTKH
no Hanpasjenuo noAroroBku 15.03.01 «MammHocTpoeHHe»

«BbIcOK03((peKTUBHBIE TEXHOJIOTHYECKHE MPOLECCHI K 000PYA0BAHKE)

Ipoduias moaAroTOBKHU

IIpunoxenne 1

<
? Bujabl yueoHoii pa6oThl, Buabi DopMbI
? %’ BKJIIOYasl CAMOCTOATEIbHYI0 CaMOCTOSITeILHOM arrecTanuu
Pa3nen/rema °E’ : padoTy CTYyIEHTOB U padoThI CTY/ICHTOB
& 5 TPYA0EMKOCTBb B Yacax
=
T
J I[/C | JIa6.pa6 | CPC | KCP | K.P. | KII. | PI'P | Pedp. p OK3.
Tema 1 OcHOBHBIE NIOHATHSA U 10 5 4
onpeaeJieHus1 Kypca 10

OCHOBHbBIC TOHSATHS.

[TpuHIMIBI 06PaOOTKM MAaTEPUATIOB C
nomoupo 9900 u DXO. OcHOBHEBIE
AIIEKTPUUECKUE XaPAKTEPUCTHKU
TEXHOJOTHYECKOro Toka mpu 930 2XO.

[IpoGnembr obecrniedyeHus: 3NEKTPONUTAHUS
mporecca IOXO Ha TOCTOSHHOM U
HMITYJIbCHOM TOKC.

[IpoGnembl oGecrieueHus AIEKTPONUTAHUS
nponecca 9XO Ha NOCTOSTHHOM U
UMITYJIbCHOM TOKE.
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[Tpobnembl obecriedeHust IEKTPOIMUTAHUS
nponecca 290

Tema 2 IIpeoOpazoBaHue nepeMeHHOI0

. 10 20
CeTeBOro TOKA B MOCTOSIHHbII
CBsI3b HCTOYHHKOB TEXHOJIOTHUECKOTO TOKA
C CETHIO JICKTPOITUTAHHS
'enepanusi W mepegada MPOMBIIUICHHOTO
TOKa K MTOTPEOHTEIIIO.
[IpeoOpazoBaHue ypOBHS HANPSHKSHUS HA
CTOpOHE MOoTpeduTes, TpanchopMaTopsl,
THUIIBI, OCHOBHBIE XaPaKTEPUCTHUK,
COEIMHEHUS] OOMOTOK.
[IpeoOpa3oBaHne MEPEMEHHOTO TOKa B
MOCTOSIHHBINM, TNpPUMEHEHHe NpUOOPOB C
OJTHOCTOPOHHEH IIPOBOJIUMOCTBIO,
MOJTYTIPOBOTHUKOBBIE TIPUOOPHI — 0030Dp
THTIOB
Tema 3 IIpumenenue
MOJIYNPOBOAHUKOBBIX 1HO/IOB B 12 20

BBIIPAMHUTEIAX IEPEMEHHOr0 TOKA /Il
X0

CaoiicTBa MIOJIyIIPOBOJHUKOBBIX
MaTepUajoB pa3IM4HOTO TUIIA,
ANEKTPONPOBOJIHOCTD, KOHTaKTHBIE

SIBJICHUSI, CBOMCTBA TI/TI TIEPEXOIOB.

[TonynpoBOIHUKOBBIE JUOMBI, YCTPOWCTBO,
XapaKTEPUCTUKHU, TaPaAMETPbI, TUIIBL.

BrimpsimuTenu Ha /11 11oax, THIIBI, CXEMBI,
npoOiema MyJIbCaIi HaIpsDKEHHUS,
GUIBTPHI, MHOTO(a3HbIe CXEMBI
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BBITIPSIMJICHUSI, IPUMEHEHUE BBIPSIMUTEIICH
g 9XO.

Tema 4 bunoJsipabie
MOJIYIIPOBOAHUKOBbIE CXeMbI H HX
NpHMMEHeHHe B CXeMaxX MMTAHUsA B
ycranoBkax X0 u 3930

10

30

bunonspusle HOJTYIPOBOTHUKOBbIE
tpansuctopsl (BIIT), ycrpoiicTBo, npuHIMn
paboThI, CXeMbl BKJIIOYCHUS, MPUMEHEHHS,

THIIBI.

Pabdora BIIT B KiIIOYEBOM  peXHME,
npo0IeMbl OBICTPOAEHCTBHS U KOMMYTALIUH
OONIBIINX TOKOB B HMMITYJBbCHBIX CXEMax
950

Tupucropsi, MIPUHIINII pabora,
XapaKTePUCTHUKH, THUIIBI, CXEMBI
BBIMIPSIMIICHUSI C YIPABISIEMBIM YPOBHEM
HanpsDKeHUs Ha THPUCTOpPAX, MPUMEHEHHE
TUPHUCTOPHBIX BbIIpsiMuTENeH 111 9XO

Tema S5 CoBpemMeHHBIE CXeMBbI
KOMMYTHPYEMbIX FeHepaTopoB
UMIYJIbCOB 111 990

12

34

[Tonessie Tpanzucropsl (MOII),
YCTPOICTBO MPUHLMIT PaOOTHI, BUABI,
XapaKTePUCTHKH, paboTa B KIIOYEBOM
pexume, cpaBHenue ¢ BIIT.

PenakcalimoHHbIE CXEMbI TEHEPATOPOB
UMITYJIbCOB TOKa st D30, 0030p TUTIOB,
BO3MOYKHOCTH, 3aBUCUMOCTh ITapaMeTPOB
I/IMHy.HI:COB OT COCTOAHUA
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MEXAJIEKTPOIHOTO rpoMexkyTka (MOII)
pu 230.

CTpyKTypHBIE CXEMBbI TEHEPATOPOB
UMIYJIbCOB Iist D0 ¢ KOMMyTaluen
3apSJIHBIX U Pa3PsIHBIX LIETIeH, HHBEPTOPHI,
THnoBele cxemul Ha I1BT.

CxeMbl  COBPEMEHHBIX KOMMYTHPYEMBIX
reHepaTopoB uMIyJibcoB s 90 na MOII
u IGBT TpaH3HUCTOpax, c
MHUKPOTMPOIIECCOPHBIM YIIPABJICHUEM

Hroro 3a kypc

54

18

108




