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1. Henun, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 JUCHUIITHHE

Llenb mucnumMHel — 0OCBOEHUE CTYAEHTAMHU 3HAHUI 10 IPUHIMIIAM JI€HCTBH,
XapaKTePUCTUKAM, OCHOBAM CXEMOTEXHUKHU U TEXHOJIOTUYCCKUM BO3MOKHOCTSIM YCTPOMCTB ISt
o0ecrneveHus MEeKTPONUTAHUS YCTAHOBOK, UCTIOJIb3YEMbIX ISl BBITOJIHEHUS
AEKTPOPUINKOXMMHUECKHUX TEXHOJIIOTUYECKUX omnepanuii 00padboTku marepuasioB (3OIXMO).

3ajaun JUCHUTIIINHBI:
® [I0Ka3aTh OCHOBHBIE MPOOJIEMbI, BOSHUKAIOIINE MPU PEAIM3allui YCTAHOBOK 3JIEKTPOIIUTAHUS

OOOXMO u nokazatb OCHOBHBIE ITYTH UX IIPEOI0JICHUS;

e J5ath o0030p THUIIOB ¥ XapaKTEPUCTUK PA3IUUYHBIX CXEMOTEXHHYECKUX PEIICHUU

CYLIECTBYIOIINUX UCTOYHUKOB nuTanus DOPIXMO;

® [I0Ka3aTh IMPUHLHUIIBI U CXEMbl B3aUMOJICHCTBUS UCTOUYHUKOB MHUTaHUs ¢ cuctemamu YITY
000pyI0BaHUEM, PEATU3YIOIIHUM ITH TEXHOJIOTUU.

OO6yuenue aucuuInHe 1o npoduito «Bricoko3pPexkTUBHBIE TEXHOIOTHYECKUE TPOLIECCHI U
000pyI0BaHUE» HAMPABICHO HAa (OPMHUPOBAHNE Y O0YUAIOIINXCS CIEAYIONINX KOMITETEHIIUHA:

Kox n HauMeHoOBaHMe KOMIIETEH Ui NHaukaTopbl J0CTHXKEHHS
KOMIIETeHIIMH

OIIK-1 HOIIK-1.1. 3naeTt 00acTi ¥ OCHOBHBIC

CriocoOeH npuMeHsITh 3aKOHBI €CTECTBEHHOHAYYHBIX U
€CTECTBEHHOHAYYHbIE U OOIICUHKEHEPHBIE
3HAHHUS, METObl MATEMATUYSCKOI'0 aHAJIN3a U
MOJICIIMPOBAHUS B MPO(heCCHOHATBHOMN
JIeITECIbHOCTHU

OOIIENHKCHEPHBIX 3HAHHI, METOJIbI
MaTeMaTHYECKOTo aHaJIn3a U
MO/JICIMPOBAHMSI, UCTIOIb3yeMbIC B
PO EeCCHOHAIBHON e TETHHOCTH

NOIIK-1.2. YmeeT nIpuMeHSTH
€CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HaHUs, METOIbl MATEMaTHYECKOTO aHATu3a U
MOJICJIUPOBAHUS TP PELLICHUH
poeCCUOHANIBHBIX 3a]1a4

NOIIK-1.3. Brageer yMeHUsMH IPUMEHSTh
€CTECTBEHHOHAYYHBIC U OOIEHHKEHEPHBIC
3HaHUs, METOIbl MATEMaTHYECKOTO aHAJIN3a 1
MOJICIIMPOBAHUS TIPH PEIICHUH
npodeCCHOHATBHBIX 3a]1a4

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

HI/ICHI/IHJ'H/IHa OTHOCHUTCHA K BapI/IaTI/IBHOI\/II qJacCTHU IIHUKJIa HpO(l)eCCI/IOHaJ'IBHBIX JOUCHUITIINH.

Jannass qucnuminHa Oa3upyeTcs Ha 3HAHUSX, MONTYYCHHBIX CTYISHTaMH TMPH OCBOCHUU
NPEIIECTBYIONINX AUCIHHUILTIH 6a30601 yacmu Kypca:

— «TeopeTndeckrie OCHOBBI (PU3UKO-XUMHUECKOH 00pabOTKU MaTepHalioBy,

— «TexHonormYecKre OCHOBBI (PU3NKO-XUMHUECKOW 00pabOTKH MaTepHaioBy,

— «O0opyI0BaHUE U CPEICTBA TEXHOIOTHUECKOro ocHareHust X0y,

— «KommuiekcHbIe mporiecchl 00paboTKH 1eTanein.

OcBoeHHe JTaHHOW AUCIMILTUHBI HEOOXO0UMO sl YCTIeHOTO BhinoHeHus BKP
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3. CTpyKTypa U cofep:KaHue TUCUUIIINHBI

OO11ast TPYI0EMKOCTh JAUCIUILINHBI COCTABIsACT 2 3aueTHBIX equnuil (72 yaca).
Nzygaercs B 8 cemectpe 00yueHus. Dopma mpoMeKyTOUHOM aTTECTAINH - 3aUET.

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH
(o popmam 00OydeHMs)

3.1.1. Ounas dpopma oOydeHUs

N Ceme
. KosmuectBo
Ne ni/m Buna yueOHoii padoThl CTPbI
4yacoB
8 cemecTp
1 AYIUTOPHBbIE 3aHATHUS 36 36
B tom uncne:
1.1 Jlekuun 18 18
1.2 CeMuHapcKue/MpakTHIECKUE 3aHATHS 18 18
1.3 JlaGopaTopHbIe 3aHATHS — —
2 CaMocTosiTeJIbHasi paboTa 36 36
B Tom uncne:
2.1 CamocTosITeIbHOE H3YUCHHE TEP. MaTep. 12
2.2 Pewmenue 3amau 12
2.3 PaboTa B KOMIIBIOTEPHOM KJ1acce 12
3 IIpomexyTouHas aTTecTanus
3.1 3auver/mud. 3ader/s3K3aMeH 3a4ET
Hroro 72 72




3.2 TemaTuyeckuii NIaH U3yYeHUS TUCHUNIUHBI

(mo gpopmam oOydeHus)
3.2.1. Ounas popma oOydeHUs

Pa3nennl/TeMbl
JUCIHUILINHDI

TpynoemkocTh, 4yac

Bcero

AyautopHas padora

Jlexuun

Cemunapckue/
MPAKTHYECKUE

3aHATUA

JlaboparopHble

3aHATUA

[IpakTnueckas

IIOATOTOBKA

CamocrosiTeJabHas

paGora

Tema 1. OcHOBHBbIE NOHATHS U
onpeeeHus: Kypca.

[TpuHnuer 00pabOTKH MaTEPHUATIOB C
nomotbio 390 u 3XO. OcHOBHBIE
ANEKTPUYECKUE XaPaAKTEPUCTUKH
TEXHOJIOTHYECKOTo ToKa mpu 230
3XO. IIpobremsr obecrieueHus
anekTponuTanus npouecca X0 Ha
MIOCTOSIHHOM U UMITYJIbCHOM TOKE.
[IpoGnembr o6ecriedeHus
anekTponuTanus npomecca 230.

Tema 2 IIpeoOpa3oBanue
epeMeHHOr0 CeTeBOro TOKa B
MOCTOSIHHBIM.

CBsi3b UCTOYHHKOB TEXHOJOTHYECKOTO
TOKa C

CCThIO QJICKTPOIIUTAHUS.

I'enepanms u nepengaya
MIPOMBIIIJIEHHOTO TOKAa K MOTPeOUTENIo.
[IpeoOpazoBanure ypoBHSI HaNpPsKEHUS
notpeouTerns,

OCHOBHBIC

Ha CTOpPOHE
TpaHc(hopMaTopBI,
XapaKTepUCTHK, COECJUHEHUS OOMOTOK.

THIIBI,

IIpeoOpa3oBaHue MepeMEeHHOro TOKa B
MOCTOSIHHBIN, TPUMEHEHUE MPUOOPOB C
OJIHOCTOPOHHEHN

MOJTYITPOBOTHUKOBBIE TPUOOPHI —

MMPOBOAUMOCTBIO,

0030p THIIOB.

Tema 3 IIpumenenne
MOJIYIIPOBOJHMKOBBIX 1HO/10B B
BBINPSIMUTEJISAX NIEPEMEHHOI0 TOKA
g X0

CBoiicTBa NOIYNIPOBOAHUKOBBIX
MaTEpUaJIOB Pa3IMYHOIO THIIA,
ANEKTPONPOBOIHOCTh, KOHTAKTHBIE
SIBJICHHSI, CBOWCTBA I1/TI IEPEX0/10B.
[TosynpoBOTHUKOBBIE THOBI,
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YCTPOMCTBO, XapaKTEPUCTUKH,
napaMmeTpsl, TUMBL. BeImpsMuTenn Ha
T/T1 TMOAaX, THUITBI, CXEMBI, MpobIeMa
MyJIbCAIUN HAPSDKEHUS, PUIIBTPHI,
MHOTO(a3HbIE CXEMBbI BBITIPSMIICHUS,
npuMeHeHue Boinpsamurenent st 9XO0.

Tema 4 bunosasipubie
MOJIYIIPOBOHMKOBBIE CXeMbI M HX
NpUMeHeHHe B CXeMaxX MUTaHHusA B
ycranoBkax 9XO u 390
bunonspHble M0IyIPOBOIHUKOBBIE
tpansuctopsl (BIIT), yerpoiicTso,
IPUHIUI pabOThI, CXEMbI BKIIFOUEHHUS,
npumeHenus, Tanel. Padora BIIT B
KIIIOYEBOM pEXUME, TPOOIIEMBI 4
OBICTPOJCHCTBUS M KOMMYTAIHH
OO0JIBIIIMX TOKOB B UMITYJIbCHBIX CXEMax
990. Tupucropsl, NpUHIMI padoTa,
XapaKTePUCTUKH, TUIIbI, CXEMBI
BBIIPSMIICHUS C YIPaBISEMbIM
YPOBHEM HAIpsDKEHUS HA TUPUCTOPAX,
IIPUMEHEHUE TUPUCTOPHBIX
BoInpsiMutenen s 9X0.

Tema S CoBpemMeHHBIE CXeMBbI
KOMMYTHPYEMBbIX FeHepaTOpPoB
HMITYJIbCOB 151 90

[Tonesbie Tpanzuctopsl (MOII),
YCTPONCTBO MPUHIMI PaOOThI, BUABI,
XapaKTepUCTHKH, paboTa B KIIOYEBOM
pexume, cpaHenue ¢ bIIT.
PenakcanmoHHble cXeMbl TeHEPaTOPOB
UMIYJIbCOB ToKa 171t 920, 0630p
THIIOB, BO3MOKHOCTH, 3aBUCUMOCTb
[1apaMeTPOB UMITYJILCOB OT COCTOSIHUS 4
MEXIJIEKTPOIHOTO TTpoMekyTka (MOII)
pu 930. CTpyKTypHBIE CXEMBI
reHepaTopoB UMITYJIbCOB i D20 ¢
KOMMYTAalMEN 3apsAAHBIX U pa3psiiHbIX
1enei, UHBEPTOPbI, TUIIOBBIE CXEMBI Ha
IIBT. Cxembl COBpEMEHHBIX
KOMMYTHPYEMBIX T€HEPAaTOPOB
ummynscoB s 990 na MOIT u IGBT
TPaH3UCTOPaX, C MUKPOIPOLIECCOPHBIM
yIIpaBICHUEM

HTroro 3a cemecTp 18

3.3 Conep:kaHue IMCUUNIMHBI

Tema 1 OcHOBHBIC MOHATHS U ONPe/ieJIeHUsI Kypca
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1. OCHOBHbIE TTOHSTHSL.

11 [Tpununst 06paboTku Marepuanos ¢ nomoiibio 220 u 3XO0. OcHOBHBIE
ANEKTPUUECKUE XaPAKTEPUCTUKU TEXHOJIOTHYECKOro Toka rmpu 320 3XO.

12 [Tpo6nembl oGecrieueHus nekTponuTanus nporecca IXO Ha MOCTOSHHOM U
UMITYJIbCHOM TOKE.

13 [Tpobnembl oGecrieueHus AMeKTponuTanus npouecca 330.

Tema 2 [IpeoOpa3zoBaHue NepeMEeHHOT0 CETEBOI0 TOKA B MOCTOSIHHbIN

2. CBsI3b HICTOYHHKOB TEXHOJIOTHYECKOTO TOKA C CETHIO ANEKTPOITUTAHUS
2.1 I'enepanus u nepesaya NPOMBIIIEHHOTO TOKA K TOTPEOUTEITIO.
2.2 [TpeoOpa3oBanue ypoBHS HAINPsKEHUS HA CTOPOHE MOTPeOUTENsA, TpaHC(POPMATOPHI,

THUIIbI, OCHOBHBIE XapaKTEPUCTHK, COSAMHEHUS] OOMOTOK.
3. [TpeoOpazoBaHre NEPEMEHHOTO TOKA B TOCTOSHHBINM, TPUMEHEHHE TPUOOPOB C
OJIHOCTOPOHHEH MPOBOJAUMOCTHIO, MOTYIPOBOAHUKOBBIE IPUOOPHI — 0030 TUIIOB.

Tema 3 [IpumMeHeHHE MOTYNPOBOTHUKOBBIX IHOI0B B BLINPSIMUTEJISIX MIePEMEHHOTO
TOoKa aJsa X0

4. CBolicTBa OJIYIIPOBOJHUKOBBIX MaTEpUaIOB Pa3IMuHOro THUIIA,
AIIEKTPONPOBOTHOCTh, KOHTAKTHBIE SIBJICHHS, CBOWCTBA I1/TI IEPEXO0/I0B.

5. IToynTpOBOTHUKOBBIE TUOABI, YCTPOMCTBO, XapaKTEPUCTUKH, IAPAMETPBI, TUIIBI.

6. Beimpsimurenu Ha /11 JMOAAx, TUIIBL, CXEMBbI, IpodJieMa MyJIbcalluii HanpsKeHus,

GbunbTphI, MHOTO(A3HbBIE CXEMbI BBINPSAMIICHHS, IPUMEHEeHHEe Bhinpsmureneit s 3XO0.

Tema 4 bunoJisipHble M0JYNPOBOIHHKOBBIE CXeMbl M X IPMMEHEHHE B cXeMax
NUTaHusA B yctaHoBkax X0 u 390

1. bunonsipusie nonynpooaHukobie Tpanzuctopsl (BIIT), ycTpoiicTBo, mpuHLKI
paboThl, CXEMbI BKIIIOUCHUS], IPUMEHEHMS, TUIIBL.

8. Pa6ora BIIT B kimtoueBoM pexxume, IpodsieMbl ObICTPOICHCTBUS M KOMMYTAI[UU
00JIBIINX TOKOB B UMITYJIBCHBIX cxeMax D30.

9. Tupuctopsl, npuHIUN paboTa, XapaKTePUCTUKHU, TUIIBI, CXEMBbI BBIITPSIMIICHUS C
YIPaBIIsEMBbIM YPOBHEM HaNPsKEHUS HA THPUCTOPAX, IPUMEHEHUE THPUCTOPHBIX BBIIPSIMUTENEH
mist 9XO.

Tema 5 CoBpeMeHHBIE cXeMbl KOMMYTHPYEMbIX F'eHepPaATOPOB UMIYJIbCOB 1 D0

10. [Tonesbie Tpanzucropsl (MOII), ycTpoiicTBO mpuHLIMI pabOTHI, BUABI,
XapaKTepUCTHKH, paboTa B KIOYEBOM peknuMme, cpaBHenue ¢ BIIT.

11. PenakcanimoHHbIe CXeMBbI T€HEPATOPOB UMIYIBCOB TOKa it D30, 00630p TUIIOB,
BO3MO>KHOCTH, 3aBUCUMOCTb IIapaMeTPOB UMITYJIbCOB OT COCTOSIHUS MEKIIEKTPOAHOIO
npomexyTtka (M3III) mpu 390.

12. CTpyKTypHBIE CXEMBI T€HEPATOPOB UMITYJIbCOB st D0 ¢ KOMMYTaUel 3apsiiHbIX
U paspsAHBIX LEened, THBEPTOphI, TUIIOBbIE cXeMbl Ha [IBT.

13. CxeMBbI COBPEMEHHBIX KOMMYTHUPYEMBIX T'€HEPATOPOB UMITYJIbCOB 1 D0 Ha
MOIT u IGBT Tpan3ucrtopax, ¢ MUKPOIIPOLIECCOPHBIM YIIPABICHUEM.
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3.4 TemaTuka ceMUHAPCKUX/MIPAKTHYECKHUX U JJA00PATOPHBIX 3aHATHH

3.4.1 TemaTuka ceMUHAPCKUX/IPAKTHYECKUX 3aHATUH

. Ilynpcanuu BBIIPSAMIIEHHOTO HAPSYKEHUS, CIIEKTPHI.

. Pa3noseHus B CIEKTP TUIOBBIX CUTHAJIOB.

. @uibTpanys BbICUIMX FAPMOHMK, YACTOTHBIE XapaKTEPUCTUKHU.

. Pacuér punpTpoB paznuuHoil KOHGUTYpaIHH.

. IlepexoiHbIe POLIECCHI B AJEKTPUUECKUX LIETISIX C OJHUM HAKOIIUTEIEM SHEPTUU.

. [lepexoiHbIE MPOLECCHI B JIEKTPUUYECKHUX LEISX C ABYMS HAKOIUTEISIMU SHEPTUH.

. Pacuér xapakTepucTuk p — N epexo1os.

. Pacuér nnoiHpIX cXeM BBITPSMUTENEH.

. Pac4ér cxem BbIIpSIMUTENEH C MApAILIEIbHBIM U I1OCJIEI0BATEIbHBIM COEIMHEHNEM
JTMOJIOB.

10. Xapakrepuctuku BIIT, cxeMbl BKIIIOYSHHS TPaH3UCTOPOB, TpadoaHATUTHYECKII METO
pacyéra yCUIUTEIbHBIX CXEM.

11. KiiroueBbie cxemsl Ha [1BT, pacuér xapakTepucTHK.

12. PacueTt ynpaBisieMbIX BBIIPAMUTENEH Ha THPUCTOPAX.

13. Pacuér mapameTpoB MEX3IEKTpOoAHOrOo poMexyTka (MOI]) B pa3nuyHbIX COCTOSIHUSX,
Kak Harpy3ku reseparopa 930.

14. Ananu3 paboThl perakcamoHHOro reneparopa 230.

15. AHanu3 paboThl cTaHAAPTHOTO KOMMyTUpyeMoro reneparopa Ha [1BT (ILT'N 63-440)
16. Kiroueble cxembl Ha MOII Tpan3ucTopax, pacuéT XapakTepUCTHK.

17. Ananu3z pa6otsl reneparopa s 990 Ha MOII Tpan3ucropax.

18. Ananu3 paboTsl reneparopa st 930, ¢ TpaHCPOPMATOPHBIM BBIXOAOM.

03N LN kW~

Ne)

Ykasviearomes memot 3anamuil.

3.4.2. JlabopaTopHble 3aHATHS

Y4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4, YuebHO-MeTOoANYeCcKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatuBHble JoKyMeHTHI 1 'OCThI

4.2  OcHoBHas 1UTepaTypa

1. . FO.A. Moprynos, /I.B. ITanos, b.I1. Caymkun, C.b. Caymkun; noa penakuueit b.I1.
Caymkuna Haykoémkne TEXHOJIOTUH MAIIMHOCTPOUTENLHOIO MPOU3BOIcTBA. DU3MKO-XUMUYECKHE
METO/IbI U TeXHOJIOTUM: yueOHoe mocodue — M.: DOPYM, 2013 928c.

2. Emucees 10.C., Caymkun B.II. Dnektpospo3uoHHas o0paboTka wu3Aenuit
aBHAIMOHHO-KOCMUYeCKOr TeXHUKH. — M.: U3n-Bo MI'TY um. H.O. baymana. 2010.- 563c., ui.
3. boitoB A.T'., KoBanés A.Il. u np. [Iporeccbl Mexannueckoi U (PU3NKO-XUMHUECKON

00paboTKH B MpOIECCe M3TOTOBJICHUS aBHAIIMOHHBIX naBurareneit. - M.: Uzn-Bo MI'TY um. H.D.
baymana. 2007.- 582c., ui.
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4.3  JlonmoJHUTeJbHAsI JUTepaTypa
1. Yumeamc b., CunoBas osnekrponuka. [Ipubopbl, mpuMmeHeHHe, ympaBieHue. — M.:
Oneproaromuszaar 1993. — 238c.
Jlusmun A.JI., Orto ML.IL. UMnynbcHas anexktponuka. — M.: Daeproatomuzaat 1983. —351c.
3. Ceménor B.1O. CuiioBas snekTpoHuKa: OT mpocToro K cinoxnomy. — M.: COJIOH — Ilpecc,
2005. —416c.: n.

N

4.3.1 NnTepHeT — pecypchbl
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

o1

4.4  DiaekTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl

IIpoBenenue 3aHATUH U aTTeCTallUil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ IpUMEHEHHEM
CHCTeMbI JTUCTAaHIMOHHOTO o0yueHuss yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazzaenam nporpamMmal:

Hassanue 0P
duznyeckrue OCHOBBI

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

KOHIOCHTPHUPOBAHHBIX

IIOTOKOB 3HCPIruu

Pazpabotannsliit JOP BKII0OYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

45 JluueH3uOHHOe W  CBOOOJAHO  pacHpOCTpaHsieMoe  TNPOrpaMMHOe
olecneyeHue

4.6 CoBpemeHHble npodeccHOHATbHBIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CIIPaBOYHbIE CUCTEMbI

Ccoliku Ha pecypcvl OOAHCHBL COO0EPHCAMb AKMYAIbHbIL IJIeKMPOHHBIN adpec U Obimb
0oCmynHulMU OJis1 nepexooa c 106020 Komnviomepa.

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne
I[HSI MMPpOBCACHUA  JICKIHMOHHBIX 3aHATHI HCO6XO,Z[I/IMLI AyaAuTOpUH, OCHAIICHHBIC

MYJIbTUMEMHHBIME TTPOSKTOPAMH U dKpaHaMu. J[Jig mpoBeneHus 1abopaTOpHBIX paboT TpedyeTcs
KoMIbIOTEepHBIH Kitacc (AB1517, AB4821)


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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6. MeToanuyeckue peKoMeH aluu
MeTOI[I/IKa HpeHOI[aBaHI/ISI JUCHUITIINHBI «CXGMOTCXHI/IKa BHCKTpOHHBIX CUCTEM ynpaBJICHI/HI»

n peain3anusad KOMICTCHTHOCTHOIO MOAXOAa B H3JOKCHHU U BOCIPUATHU MaTCpUalia
npeycMaTpuBacT HCIOJIb30BAaHHUE CIEIYIONIMX AKTUBHBIX M MHTEPAKTUBHBIX (HOPM HPOBEACHUS
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHSITHIA:

— ay/IMTOPHBIE 3aHSTHS: JICKIIUH, JTA0OpaTOPHBIE pabOTHI, TECTHPOBAHUE;

— BHEAYJAUTOPHBIC 3aHATHUS: CAMOCTOSTEIILHOE H3YYCHUE OTICIBHBIX BOPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oopa3oBaTesibHbIE TEXHOJIOTUH
Bo3MokHO mTpoBeieHuE 3aHATUI U aTTECTAllUil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHUCTEeMBbI JucTaHIMOHHOro oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit « TuOM» anekTpoHHBIX 00pazoBarenbHbIX pecypcoB (JOP) (cum. m.4.4).
[Topsnox mpoBeneHus: pabOT B AMCTaHLHUOHHOM (hopmare yCTaHABIMBAETCA OTAEIbHBIMU
pacopsHKCHHSIME IIPOPEKTOPA M0 YIeOHOM paboTe H/WiTK IICHTPOM YIeOHO-METOMYECKOM paOOTHI.

6.1 MeTtoanyeckne peKOMeHIAIUN ISl MPeNoAaBaTeIsl 0 OPraHu3anuu
00y4eHus1

6.1.1. IIperromaBarens OpraHU3yeT MPENOIaBaHNe JUCIIUILINHBI B COOTBETCTBUU C
tpeboBanusamu "lIlonoxenus o0 opranuzanuu 00pa3oBaTEILHOTO MPOLEcca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax", yrBepKIEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha mepBoM 3aHATHM IIperoiaBaTelNlb JOBOJUT JJO CBEIEHUS CTYICHTOB COJIEpKaHue
paboueii nporpammel aucuurumabl (PI1/]) 1 npenocTasisieT BO3MOKHOCTh O3HAKOMIICHUS C
NpOrpaMMoOH.

6.1.3. IIperogaBarens 0COOCHHO OOpamniacT BHUMAHHUE CTYJCHTOB Ha:

- BUJbI M (QOPMBI IPOBEICHUS 3aHATHH MO JUCLHUIUIMHE, BKIIIOYast MOPSIOK IPOBEIECHUS
3aHATHH ¢ IPUMEHEHUEM TEXHOJIOTUN JUCTAaHIMOHHOTO O0OYyYEHUS M CUCTEMBI IUCTaHIIMOHHOTO
o0Oyuenus yausepcureta (C1O MocnonuTexa);

- BUJIbI, COJIEP>)KaHNE U TIOPSAJO0K MPOBENECHUS TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (opmy, coneprkaHue U MOPsIIOK POBEACHHS POMEKYTOUHOM aTTeCTalluu B
COOTBETCTBUU € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. 1oBOIUT 10 CBEJCHUS CTYACHTOB I'paMK BHIMIOJIHEHUS YIeOHBIX PadoT,
npenycMorpennsix PIII.

6.1.5. Heo6xoamuMo ¢ caMoro Havaja 3aHATHH peKOMEHI0BATh CTY/IEHTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JINTEPaTypy M yKa3zaTh IyTH JOCTYIA K HEH.

6.1.6. B Hauase unu B KOHIIE CEMECTpa JAaTh CIIHUCOK BOIPOCOB JUIsl TOATOTOBKH K
POMEKYTOUHON aTTecTallMy (3K3aMeHYy UM 3a4ETy).

6.1.7. Pexomennyetcs paxt o3HakomiieHus ctyaeHToB ¢ PI1J[ u rpadmukom paGoTsl
NUCbMEHHO 3a(h)MKCHPOBATH MOAINKUCHIO CTYJIEHTA B JIMCTE O3HaKOMJIeHUs ¢ coaepxkanue PII/I.

6.1.8. IIpenogaBarenu, BeAyIINi JICKIIMOHHBIE U MPAKTUYECKUE 3aHATHUS, TOTKHBI
COIJIACOBBIBaTh TEMATUYECKH IIaH MPAKTUUYECKUX 3aHATUH, HCIIOIB30BATh €IUHYIO CUCTEMY
0003HaueHHIA, TEPMHUHOB, OCHOBHBIX ITOHSITHN AACITUTLTHHBI.

6.1.9. IIpu moAroTOBKE K CeMHHAPCKOMY 3aHATHIO 0 NEPEYHIO OOBSABICHHBIX TEM
IpenoaaBaTesto He0OX0IUMO YTOUHUTD IJIaH UX MPOBEACHUS, TPOIyMaTh (POPMYIUPOBKU U
coJiepKaHne y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYXKJIEHHE, 03HAKOMUTHCS C TIEpEeUHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xoze cemrHapa BO BCTYNIUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYMMOCTH TEMbI
CEMHUHAPCKOI0 3aHATHUS, ONPEAETUTH MOPSI0K €ro IPOBEIACHMS, BpeMs Ha 00CYXKIeHHE KaXI0Tr0
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yuebHoro Borpoca. [IpumMensis GpoHTaIbHBIN ONPOC JaTh BO3MOXHOCTH BBICTYITUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATUH.

B 3akimrounTenbHON 4acTU CEMUHAPCKOTO 3aHATHS CIEAYET ITOABECTH €r0 UTOTH: J1aTh
OLIEHKY BBICTYIUICHUH Ka)KIO0TO CTyIeHTa U y4eOHOM TPYIIIBI B IIEIOM. PaCKPHITh MOJIOKUTENbHBIE
CTOPOHBI M HEIOCTATKU MMPOBEACHHOIO CEMUHAPCKOT0 3aHATHS. OTBETUTH HA BOIPOCHI CTYJEHTOB.
Boiaats 3ananus U1 caMOCTOSITENIBHON pa0OThI 110 MOJATOTOBKE K CIEAYIOIIEMY 3aHATHIO.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4alOUIUXCsl M0 OCBOCHHUIO U CIUNIMHBI

6.3 MeToanyecKue yKa3zaHus VIl 00y4aIOUIMXCS 110 OCBOEHUIO TUCHMIJIHHBI

1.2.1. CtyneHT ¢ caMoro Ha4yajia OCBOCHHUSI AUCIMILTUHBI 10JKEH BHUMATEIbHO O3HAKOMUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

1.2.2. CtyneHTy HEOOXOJIUMO COCTaBHUTh MJisi ceOsl rpaduK BBIMOJIHEHUS y4eOHBIX PaboT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOOBaHUT APYrux IUCLUIUIMH, H3YyYaeMbIX B TEKYILIEM
ceMecTpe.

1.2.3. Ilpu npoBefeHUH 3aHITHA U OpPOLENyp TEKyLIEeH M MPOMEXYTOUHOM aTTeCcTaluu C
UCTIOJIB30BAaHUEM HHCTPYMEHTOB WH(POPMAIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpazoBanus yHuBepcutera (LMS Mocnonutexa), Kak BO BpeMs KOHTAKTHOW paboOThl ¢
npernojiaBaTesieM, TaKk W BO BpPEMs CAaMOCTOSTENLHOW pabOThl CTYAEHT JOJDKEH OOECIeYHTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenus. [Ipy OTCYTCTBHHM TakOH BO3MOXKHOCTH OOCYAMTH CHUTYallMI0 C IIperojaBaTesieM
JTUCIUTUIAHBI.

1. (I)OHI[ OIICHOYHBLIX CPEACTB

@DOH/I OLIEHOUHBIX CPEJCTB BKIIOYAET Pa3/elibl:

7.1. MeTo1bl KOHTPOJISL M OLIEHUBAHUS PE3y/IbTaTOB O0yUEHUs

7.2 lllkana ¥ KpUTEPUH OLIEHUBAHUS PE3yIbTaTOB 00y4YEHUS

7.3. O1uileHOUHbIE CpeACTBa

7.3.1. Texyumii KOHTPOJIb

7.3.2. [IpomexxyTodHasi aTTecTarus

B npouecce o0yueHust B Te4eHHE ceMecTpa UCTOIb3YIOTCS OLICHOUHbIE CPEACTBA TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH W TIPOMEKYTOUHBIX arTecTanuii. [I[puMeHsIoTCs Clieyromune OneHOYHbIe
CpENCTBa: TECT, 3alIUTa JJA0OPATOPHBIX padOT, IK3aMEH.

OOyuenue no muctuuInHe «CXeMOTEXHHUKA IIEKTPOHHBIX CHCTEM YIPABICHHSI HAIIPABICHO
Ha (OpMUPOBAHHE Y O0YUAIOIIUXCS CIETYIONUX KOMIIETEHITNMN:

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!

Koa n HauMeHOBaHHe KOMITETEHITHI NHaukaTopbl 10CTHKEHU S
KOMIIeTeHITNH

OIIK-1 HOIIK-1.1. 3naert 001acTi ¥ OCHOBHBIE

CriocobeH mpuMeHsTh 3aKOHBI €CTECTBEHHOHAYYHBIX U

€CTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC
3HaHUS, METOJIbl MAaTEMATUYECKOTO aHAIN3a U
MOJIETTUPOBaHUs B IPO(eCcCUOHATILHOM
NeSATEIbHOCTH

OOLIEMH)KEHEPHBIX 3HAHUM, METOIbI
MaTeMaTHYECKOTO aHAIIN3a U
MOACIINPOBAHUA, UCITIOJIB3YEMBIC B
PO eCCHOHATBHON JeATETHHOCTH
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NOIIK-1.2. YmeeT npuMeHATH
€CTECTBEHHOHAYYHbBIC U OOIICHHKCHEPHBIC
3HAHMS, METObI MATEMaTHYECKOTO aHATIM3a U
MOJICTTMPOBAHUS IIPU PEILICHUN
npodeCCHOHATBHBIX 3aa4

NOIIK-1.3. Baageer yMEHUSIMH TIPUMEHSTh
€CTECTBCHHOHAYYHBIC U OOIICUHKEHEPHBIC
3HaHUS, METOJIbl MATEMATHYECKOTO aHATN3a
MOJICTTMPOBAHUS TIPU PEIICHUU
poeCCHOHATILHBIX 3a]1a4

7.2 lllka/1a U KPpUTEPHH OLIEeHUBAHUA PE3yJIbTATOB 00yYEHUA

dopmMa POMEKYTOYHOM aTTECTANMHU: 3a4ET.

Oo0s13aTeILHBIMHA YCI0BUSIMH MMOATOTOBKHU CTYACHTA K l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

SIBJISIETCS] BHINIOJIHEHUE CTY/IEHTOM Ha /IaTy NPOBe/IeHUsl 3a4éTa cJieAyI0lIUX BHA0B padoT:

- HamucaHue U 3ammTa pedepara;

— MOJIy4YEHHE 3aueTa M0 pe3yJbTaTaM TEKYILIeH yCreBaeMOCTH.

— [MOJIYYCHHEC 3a4€Ta 110 PE3yJIbTaTaM IPOXOXKIACHUA NPEAYCMOTPECHHOI'O KOMIIBIOTECPHOTI'O

TCCTUPOBAHUA.

MIxana
OLlCHUBAHUA

Onucanune

3auTeHo

BoinonHeHs! Bce 00s3aTenbHbIE YCIOBUS OATOTOBKU CTYAEHTA K
IIPOMEXYTOUHOM aTTECTALIH, ITPELYCMOTPEHHBIE IPOTPaMMON JUCLIUILINHBI.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHMI, HABBIKOB
NPUBEJCHHBIM B TaOJIMIIaX MOKa3aTelneil, onepupyer npruoOpeTeHHbIMU
3HAaHUSIMH, YMEHUSMH, HaBbIKAMHU, IPUMEHSAET X B CUTYallUsX MOBBIIIEHHON
cinoxHocTU. [Ipu 3TOM MOTYyT OBITH AOMYIIEHBl HE3HAUNTENIbHbIE OITHOKH,
HETOYHOCTH, 3aTPYAHECHUS [IPU AaHAJTUTUUECKUX OIEpalUsIX, IEpeHOCe 3HAHNN
Y YMEHUH Ha HOBbIE, HECTaHAAPTHBIE CUTYAIUH.

He 3aureno

He BeImonHeHB! 00s3aTeNbHBIC YCIOBHS MMOATOTOBKH CTY/ICHTA K
MIPOMEXKYTOUYHOM aTTECTAUH, PETYCMOTPEHHBIE POTrPAMMOM JTUCIUILINHBI,
WJIY CTYAEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUW, YMEHHU,
HaBBIKOB IMPUBEICHHBIM B Ta0JIHMIIaX MOKA3aTENeH, TOMyCKaIOTCS
3HAYUTENIbHbIE OMMOKU, IPOSBISAETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB
MO psAJly MOKa3aTesel, CTYJI€HT UCIIBITHIBACT 3HAUUTENIbHbIC 3aTPYIHEHUS TIPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU MIPU UX MEPEHOCE HA HOBBIE CUTYAIIHUH.




7.3 01eHOYHbIE CPeACTBA

7.3.1. Texkymuii KOHTPOJIb
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Texyiuii KOHTPOJIb BBIIOIHAETCS ¢ IPUMEHEHHEM baHka TeCTOBBIX BOIIPOCOB (YACTHYHO).

HpI/IMepH TECTOB MIPEACTABIICHBI HUXKCE.

JIns1 mOArOTOBKHU K TECTUPOBaHMIO B pazzene 3.7.1.1 npuBeaéH nepeyeHb KOHTPOJIbHBIX

bank TecToBBIX BOPOCOB cojiepkUT 150 BOIIpocoB ¢ HAOOPOM OTBETOB.

BOIPOCOB. Pe3ynbTarhl TEKYIIET0 KOHTPOJIS YCIEIIHO 3aCYUTHIBAIOTCS, €CIIU MTPU TECTUPOBAHUU
HaOpaHo He MeHee 75 6amioB u3 100 BO3MOXKHBIX.

1. B kakwux ClIydasax IPpUMCHACTCS IMMOCIICA0OBATCIIbBHOC COCIMHCHUC THNOJ0B

O6paTHOFO HaITPSPKCHU A

B BBIIPSAMUTEIHHBIX CXEMax? MC
Bann no ymon4anuio:| 1
CnyvainHbIi nopsaok oreeTos|/[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxayro HenpaBunbHy nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
— Kor'la HOMMHAJIBHBIN TOK 0
JINOJ1da MCHBIIIC TOKA HAI'PY3KHU
— KOI'JIa HOMUHAJIbHBIN TOK JIN01a
0OJIbIIIE TOKA HATPY3KU 0
— KOrJla MaKCUMaJIbHO JOITYCTUMOE
MpsIMOE HaNpsDKEHUE A10/Aa OOoTbIie 0
AMILIUTYAbI BBIIPAMIIIEMOTIO
— KOrJla aMIUIMTY/1a BBIIPAMIIIEMOTO
HaIPsKEHUsT 0O0JIbIIE JOMTYCTUMOTO 100

O6LWMIN OT3bIB K BONpPOCY:

ns no6oro NnpaBUILHOro oTBeTa:

Baur oTBeT BEpHBINA.

[na no6oro HenpaBuUibHOro oTeeTa:

Bamr oTBeT HENpaBUIIBHBIM.

Moacka3ka 1:

MNoka3aTb KONMYeCTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ska 1):

Het

Ypanutb HeKoppeKkTHble OTBETbI
(Mopckaska 1):

Het

Tern:

lNoseonsiem ebibupame 0OUH USU HECKOJTLKO MPasusibHbIX 0mMmeemos U3 3a0aHHo20
criucka. (MC/MA)
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1. Kak onpenensercs koddduipeHt Tpancpopmaruu Tpaachopmaropa
¥ KaK OH CBSI3aH C YHCJIOM BUTKOB IIEPBUYHON ¥ BTOPUIHOU OOMOTOK?

Bann no ymonuaHuio:

Cny4aiHbIN NOPsAAOK OTBETOB

Ha

HymepoBaTb BapMaHTbl OTBETOB?

a

LLTpach 3a kaxxayro HenpaBUNbHY NONbITKY:

33.3

ID-HOMep:

# OTBeThbI OT3bIB

OueHka

— 9TO OTHOILICHHUE HATPSHKCHUS HA
BTOPUYHON 0OMOTKE
TpaHcopMaTopa K HampsHKEHUIO Ha
MEePBUYHON OOMOTKE

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

— 3TO OTHOILIEHUE YMCJIa BUTKOB
BTOPUYHONU OOMOTKHU
TpaHchopmaTopa K YUCITy BUTKOB
MEePBUYHON OOMOTKHU

— 9TO OTHOILIEHUE YMCJIa BUTKOB
MEePBUYHOI OOMOTKH
TpaHcopMaTopa K YUCITy BUTKOB
BTOPUYHONU OOMOTKH

100

06K OT3bIB K BONpPOCY:

[lnsA no60ro NpaBuUNbLHOro oTBeTa: Bam orBeT BepHBI.

Nins no6oro HenpaBUNbHOro oTBETa: Barr oTBeT HenmpaBUIIbHBIMN.

Mopckaska 1:

NMoka3aTb KONM4yecTBoO npaBUIbHbIX

oTtBeTOB ([Moackaska 1): Het

YAaanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

loseosisem ebibupampe OOUH UMU HECKOJIbKO NpasusibHbIX 0meemos U3 3adaHHo20
crucka. (MC/MA)
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B 1M 3akiarouaercs JOCTOHMHCTBO MHOFO(baSHBIX CXEM BBIIIPAMIICHHA

IEpPEMEHHOTO TOKa Mc
Bann no ymonuanuio:| 1
Cny4aiHbiv nopsagok oTeetoB|[la
HymepoBaTb BapuaHTbl OTBeTOB?|a
LTpacp 3a kaxayro HenpaBUNbHYIO NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
— Yy MHOTO(a3HBIX CXeM
A. BoITIpsMiieHUs Bbiiie KII1/] 0
— y MHOTO(a3HBIX CXEeM
B. BBITPSIMIIEHUS] MEHBIIIE IYJIbCALIAA 100
HAIPSKEHUS
— Yy MHOTO()a3HBIX CXEM MEHBIIIE
C. TpaHcopmarop 0
D. — MX JIErYye MOJAKIJIIOYNTH K CETH 0
E. 0

O6LWMI OT3bIB K BONPOCY:

[1ns nro6oro npaBunbLHOro oTBeTa: Bam orBeT BepHBbIid.

[na no6oro HenpaBuUNIbHOro oreeTa: Bam orser HeraBHHBHBIﬁ.

Mopckaska 1:

[No3eonsiem ebibupamb 0OUH UIU HECKOJIbKO MpasusibHbIX omeemos u3 3a0aHHO20
crucka. (MC/MA)
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UYTO MpOMCXOAUT C aTOMAaMU JOHOPA B IOJYNPOBOJIHUKE IIPU

[epexo/ie OJHOTO ANEKTPOHA B 30HY MTPOBOAUMOCTH? Me
Bann no ymonuanuio:| 1
Cny4aiHbiv nopsagok oTeetoB|[la
HymepoBaTb BapuaHTbl OTBeTOB?|a
LWTpad 3a kaxkayro HenpasBunbHY nNonbITky:(33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
— aTOMBbI IOHOPA MPUCOEIUHSET K
A. ceOe CBOOOTHBIN JIEKTPOH 0
— aTOMBI JOHOPA OTJAOT €II€ OJINH
B. DIIEKTPOH U MPEBPAILAECTCS B IBIPKY 0
— aToMaMH JOHOpA IpeBpallaeTcs B
C. [MOJIOYKUTEIBLHBIA HOH 100
— aTOMaMHU JOHOpA IPEeBpallacTCs B 0
D.

ATOM aKILCIITOpa

O6LWMI OT3bIB K BONpPOCY:

[1ns no6oro NnpaBUIILHOrO OTBeTa: Bam orBeT BepHBbIid.

[na nro6oro HenpaBuUNbLHOro oTeeTa: Bam orBeT HenpaBUIbHBIH.

Mopackaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ska 1): Her

Yaanutb HEKOpPpPEeKTHblIe OTBEeTbI

(Moackaska 1): Her

Tern:

lNoseonssem ebibupame 0OUH USU HECKOJIbKO MpasusibHbIX 0mMeemoes U3 3adaHHo20
criucka. (MC/MA)




27

KakoBa BenuunHa MMpAMOIo nNaJgCHUA Ha OTPBITOM KPCMHUCBOM AHUO/JC MC

Bann no ymonuanuio:| 1

Cny4aiHbiv nopsagok oTeetoB|[la

HymepoBaTb BapuaHTbl OTBeTOB?|a

LTpadcp 3a kaxayro HenpaBUNbHYIO NonbITKy:| 33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka
A 0,4B 0
B. 0,7B 100
C. 3B 0
D. 1B 0

O6LWwmMi O0T3bIB K BONpPOCY:

[lna no6oro npaBunbLHOro oTeeTa: Bam orBeT BepHBbIN.

[na no6oro HenpaBUIIbHOroO OoTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopckaska 1:

MNoka3aTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

YaanuTb HeKOppeKTHbIe OTBETbI
(Moackaska 1):

Teru:

HeT

HeT

[No3eonsiem ebibupamb 0OUH UIU HECKOJIbKO MpasusibHbIX omeemos u3 3a0aHHO20
criucka. (MC/MA)

7.3.2. IlpoMe:kyTOUHAsI ATTECTAIUS

[TpomexxyTounas arrecramus B 8§ cemecTtpe B popme 3auéra

3a4éT MPOBOAATCS MO OUIIETaM, OTBETHI IPEIOCTABIISIOTCS MUCEMEHHO C TIOCIEAYIOIINM
YCTHBIM coOecenoBanueM. bunersl popmMupyroTCs 13 BOMPOCOB MPEICTABICHHOTO HIDKE MEePEeUHS.

PernnameHT npoBeaeHus 3a4éra:

1. B Ouner BxiarouaeTcst (4) Bompoca U3 pa3HbIX pa3/esioB JUCIHUILIMHBI U (OIHO, /1Ba)
MPaKTUYECKHUX 3a/IaHUsI

2. [lepedens BOmpocoB copepkuT 93 Bompoca 1o U3y4EeHHBIM Ha JICKIIMOHHBIX U
MPaKTUYECKHUX 3aHATUSAX B 000UX CEMeCTpax TeMaM (TpuiiaraeTcs).

3. Bpewms Ha MOATOTOBKY MUCHbMEHHBIX OTBETOB - 710 40 MUH, yCTHOE coOeceoBaHue - 10
10 munyT.

4. IlpoBeneHue aTTecTaluy (9K3aMeHa) C UCIIOJIb30BAHUEM CPEJICTB AIEKTPOHHOTO 00yUeHUs
Y IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH BBITTOIHIETCS B COOTBETCTBUU C YTBEPKIAECHHBIM
B yHuBepcurere "llopsiikoM npoBeieHUs] MPOMEXYTOYHOM aTTeCTallMi ¢ UCTIOJIb30BAHUEM CPEJICTB
AIIEKTPOHHOTO O0YUYEHUS U JUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI"
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Bonpocs! auist 3auéra (8 cemectp)

o hrowbdE

~

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.
20.

21.

22.

23.

24.
25.

26.
27.
28.
29.
30.

31.

UYro siBNsieTCSI OCHOBHOM OCOOCHHOCTBIO 3JIEKTPOTeXHONIOTHI? [Tprmepsr.

Uro Takoe 3/1C u anexkTpuueckoe HalpsHKEHNE, CXOACTBO U pa3iIndue.

Ornpenenenue U napameTpsl IOCTOSIHHOTO ToKa. [Ipumepsl ociuiiorpaMm.
ITocTOSIHHBINA ¥ UMITYJIBCHBIA TOK, TapaMeTPbl OAMHOYHOIO UMITYJIbCa U IapaMeTphbl
MIOCJIEI0BATEIbHOCTH UMITYJIbCOB.

[TepeMeHHBII TOK, ONIpEIEIEHUE U BUIbl, TEHEPATOPhI IEPEMEHHOIO TOKA.

Bunbl  snekTponuTaHus — ANEKTPOTEXHOJNOTWW.  [IpuuymHBI  mepBOHAYaIBHOTO
MCII0JIb30BaHMs IEPEMEHHOIO TOKA.

JocronHcTBa TpEx(ha3HOM CHCTEMBI IEKTPOCHAOKEHHS SJICKTPOTEXHOIOTUH.
Cxembl coenHECHHI Tpex(a3HbIX IEneil B IJCKTpHUECKUX ceTsx. JIuHeiHple u
(bazoBble HAMPSHKEHUS, TMHEWHbIE TOKU.

CooTHOIIEHNsT MEXIy JMHEHHBIMM M (Pa30BBIMH TOKaMH B CXEMax 3BE3/bl H
TPEYroJIbHUKA.

CooTHOIEHNST MEXKIy JMHEHHBIMH M (Pa30BBIMH TOKAaMH B CXEMax 3BE3/bl H
TPEYroJIbHUKA.

PeanpHblil HCTOYHMK MUTAHUS U €T0 CBSI3b C MJ1€aJIbHBIMU HCTOYHUKAMH.

[Touemy mpu nepenade AMEKTPOIHEPTUN HEOOXOUMO HAIHIUE TpaHnchopMaTopos?
Ornpenenenue uaeanbHOro Tpanchopmaropa

Ha kakom ¢usnueckoM sBIEHUU OCHOBaHO JeiicTBue TpaHchopmaropa. Kakoe
HanpsHKEHUE MOXKET TpaHC(HOPMHUPOBATHCS TpaHchopmaropom?

Yro cozmaer mepeMeHHyro MarHutonBrxkyiyto cuiy (MJIC) B MarHuTHOM Lenu
Tpanchopmaropa?

Kak cBszanbl O/1C nHayKIMK IEpBUYHON U BTOpUYHON 00MOTOK ¢ DJIC OTHOTO BUTKA.
Kak onpenensiercs koaddunuent Tpanchopmanuu Tpancpopmaropa 1 Kak OH CBsI3aH
C YKCJIOM BUTKOB IIEPBUYHON U BTOPUYHOU OOMOTOK?

Kakue xosddummentsr TpanchopMau WMEIOT TMOHWKAIOUIMNA U TOBBIIIAOIINI
TpaHcdopmaropsl. UTo 03Ha4aeT TO, 4T0 KOAPIUIUEHT TpaHchopmaruu paBeH 17
Kak cBs3anbl My OO0 2JeKTpUUYECKUE IIENH TEPBUYHON U BTOPUYHOI 0OMOTOK?
OJNEeKTpOHHAsA, ABIPOYHAS W TMOJHAs yJeldbHas MPOBOJMMOCTH MOJYIPOBOJHUKA.
3axon OMa AJis IJIOTHOCTHU TOKa.

Kakme  BemectBa  CO3JalOT  TIPHUMECHYIO IIEKTPOHHYIO (ToHOpPHO10)
AJIEKTPONPOBOHOCTH?

Yro mpoucxogMT € aroMamH JI0OHOpa IpHU IEPEXOAE OJHOrO DJIEKTPOHA B 30HY
POBOAUMOCTH?

Yro Takoe aKLENTOPHBIE NMPUMECH M KaK OHM BIIMAIOT HA JJIEKTPONPOBOIHOCTD
MOJIYTIPOBOTHUKOB?

Kakue HocuTenu 3apsiia B NOTYNPOBOJAHUKAX N U P TUIA HA3bIBAIOTCSI OCHOBHBIMU?
[Touemy yBennyeHHe KOHIEHTPALIUU OCHOBHBIX MPUMECHBIX HOCUTENEH MPUBOIUT K
IPONOPLUOHAIEHOMY YMEHBILIEHUIO HE OCHOBHBIX HOCUTEJIEH.

OT 4ero 3aBUCAT IUIOTHOCTH 3JIEKTPOHHOT'O U ABIPOYHOTO MU Y3NOHHBIX TOKOB B
MOJIYTIPOBOJHUKAX ?

B uém cocrout 3amaua pacu€ra ToKa B LIEMH, COAEPKAIICH TI/T JUOJ TIPU U3BECTHOM
BAX nuona.

OKBHUBAJICHTHAs CXeMa JMoJa U KyCOUHO-IMHeHas annpokcumanus BAX auona.
[TpunHuMn paboThl NPOCTEHIIEro BBIPSIMUTEIS.

CBsi3b  CpeIHEro BBINIPSAMIECHHOTO HANPsDKEHWS] W aMIUIUTYAHOTO 3HA4YEeHHS
MEPEMEHHOTO HAIPSHKEHUS.

[Tynpcanuu HampsikeHus B OAHO(A3HOM OJHOTAKTHOM BBINPSMUTENE, MYTU
CHI)KEHHUS MYJbCAlMi, 3aBUCUMOCTD MYJIbCALIMNA OT COMPOTHUBIICHUS HATPY3KH.



32

33.
34.
35.

36.
37.

38.

39.

40.

41.
42.
43.
44,
45.
46.

47.
48.
49.

50.
51.
52.
53.

54.

55.
56.
57.
58.
59.
60.
61.

62.

63.

64.

65.

66.
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. JlocTonHCTBA 1I/T1 TMOZIOB B BBIIPSIMUTENBHBIX CXEMax 110 CPaBHEHUIO C BAKyyMHBIMU
JUOJIaMU.

[TocnenoBarenbHOE COEAMHEHUE TUOOB, TPUUUHBI U IPOOJIEMBI COSTUHEHUSI.
[TapannensHoe COETUHEHNE TUO0B, IPUYUHBI U TIPOOJIEMBI COSAMHEHUS
OcoOenHoctu pabOTHl TMONXYHIPOBOJHUKOBBIX JMOJOB B HMITYJIBCHOM pEXHUME,
NPUYMHBI BO3HUKHOBEHHSI HUMITyJbCa OOpaTHOTO TOKa, BpPEMS BOCCTAHOBIICHUS
00paTHOTO CONMPOTHUBIICHUS.

YCTpoHCTBO OUITONIIPHBIX TPAH3UCTOPOB, PEXKUMBI PAOOTHI.

Pabora TpaH3ucTOpa B aKTUBHOM PEKHUME, HAMIPSKEHUS CMEIICHUS [IEPEX0/I0B, CBSI3b
HaIPSHKEHUN MEKy BBIBOJAMMU.

duznyecKre MpoLecchl B TPAH3UCTOPE, MPOLECChl MHXKEKIIUU U SKCTPAKIUHU, OallaHC
TOKOB.

[TorenuunanbHas AuarpaMma paboThl TPAaH3UCTOPA, OSKBUBAJICHTHAs cxema s
IIOCTOSIHHOTO TOKa.

Koadpunmentsr nepegaun Toka SMUTTEPHI U TOKa 0a3bl B KOJIEKTOP, UX B3aUMOCBS3b,
3aBUCHUMOCTb TOKA KOJIJIEKTOpA OT TOKa 0as3bl.

Pabora ycunuTensHOro Kackajaa ¢ TpaH3UuCTOPOM.

OcHOBHBIE CXEMBbI BKJIIOUEHHSI TPAH3UCTOPOB.

CpaBHEHME OCHOBHBIX CBOMCTB BCEX TPEX CXEM BKIIFOUEHHUS TPAH3UCTOPOB.
[Mpunune rpadguyeckoro pacuéra pabodero pexxuMa TpaH3UCTopa.

OcoGennoctu padots! BIIT B ki1toueBOM pexume.

I'paduueckmii pacu€r pabOTHI TPAH3UCTOpPA B PEKUME MEPEKITIOUCHUS, KAaKOW TOK
0a3bl MEPEBOAUT TPAH3IUCTOP B PEXKUM HACHIIICHUSI.

Yro onpenenser Bpems BkirodeHus bIIT.

Uewm onpenensercsa Bpems BoikiatoueHus bIIT B kiroueBoM pexume.

UeM 00OBsICHSIETCS TO, YTO HANpsDKCHHE 0a3a — KOJJIEKTOP OKAa3bIBAETCS MPSIMBIM B
pexume HaceleHus [IbT 1 kakue nponecchbl 3T0 NOPOXKIAET.

OTinune Ko3QpPUIMEHTOB YCUIIEHUS 110 TOKY JUUISl MAJIbIX U OOJIBIIUX CUTHAJIOB.

Uto mpensTcTBYET OBICTPOMY BKIFOUCHUIO U BBIKIIIOUEHHUIO Kitoda Ha [1BT.
VYCTpOHUCTBO TUPUCTOPA, SIKBUBAJIICHTHASI CXeMa THPUCTOPA.

dusnueckre Npoueccs B THpUCTOpe U UX nogodue ¢puszndeckum nporeccam B [1BT B
peXUME MEPEKITIOYCHUS.

Kak koo dunmenTs! nepenadn Toka SMUTTEPA Xy U (L, 3aBUCAT OT BEJIMYMHBI TOKA?

OcHoBHbIE TapaMeTPbl AUOAHBIX TUPUCTOPOB?

PaboTa TproIHOTO TUPUCTOPA, €T0 BOJIBTAMIIEPHBIE XapaKTEPUCTHKH.

Buas! Tupuctopon

Pabota reneparopa nuioo0pa3HOro HaMpsHKEHUs! ¢ TAPUCTOPOM.

[Tpuntune! KIaccuukanuy 1 Kiaccudukamus reaeparopo 250

Penakcannonnas cxema — RC reneparops! umnynbcoB. [IpuHnnn penakcanuu.
Bpewms 3apsina u paspsana HakonurenbHoi émkoctu RC — reneparopa, 3aBUCUMOCTD OT
[IapaMeTPOB CXEMBI.

VYcnoBue BO3HMKHOBeHHs paspsaa B MOII. 3aBHCHMMOCTB 4acTOTHI pa3psaoB OT
BenuunHbel MOII gy RC reneparopa.

Bo3moxnsbie cocrosausg MOII npu 390, 3xBruBasieHTHBIE cXeMbl MOII B pa3nuuHbIX
COCTOSIHUSIX.

[Tapamerper MOII B pexnme «XX» ux 3Ha4eHUs, QopMynabl pacuéTa U cxema
pa3psAHOTO KOHTYpa.

[Tapamerper MOII B pexume «K3» HMX 3Ha4eHHUs, CHOCOOBI OLIEHKH, (HOPMYIIBI

pacqéTa, H CXCMa paspAaHOTrOo KOHTYpa.

[Tapamerper MOII B pexume «P» ux 3HaueHUs, CIOCOOBI OLIEHKH, U (DOPMYIBI
pacuéra.
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Cxema paspsaHOro KOHTypa B pekuMe «P», cocTaBisioniye mapameTpoB, OLICHKA
BEJIMYMH U MOPAJOK pacuéra.

OcHOBHOE ypaBHEHHE IIEPEXOIHBIX IPOLECCOB  paspsla  HAKOIMUTEIbHOIO
KOHJIEHCATOPa, XapaKTEPUCTUYECKOE YPABHEHUE U €r0 KOPHH.

AHanu3 KOpHEH XapaKTepUCTUUECKOIO YPABHEHHS U OIPECIICHUE TUIIA IEPEXOAHBIX
IIPOLIECCOB.

3HA4YCHHs pealbHBIX I1aPaMETPOB PA3PAIHOTO KOHTYpa IIPU pa3psle BapUaHTHI
IIEPEXOHBIX ITPOLIECCOB B 3aBUCUMOCTH OT HUX.

CoOcTBeHHas 4acToTa M 3aTyxXaHUE Pa3psiAHOTO KOHTypa. 3Hau€HUE HAKOIJIEHHOM
SHEPrUuu. [IMTENIBHOCTD MTOIYBOJIHBI TOKA pa3psiaa.

[TonsTue 1oGpoTHOCTH pa3psaaHoro KoHtypa. @opmyna pacuéra. OnieHKa 3HaYeHU.
VYpaBHEHUS TOKa W HANPSDKEHHWS B Pa3psAAHOM KOHType. lpaduku mepexomHbIxX
IIPOLIECCOB.

[ToHsiTHSI 3aBUCHMOTO M HE3aBUCHMOI'O T€HEpParopoB DD UMIYIbCOB. 3aBUCUMOCTD
OTHOCHUTEJIBHON MOLTHOCTHU IIPOLECCA OT OTHOCUTENbHOM BenmnunHbl MOIL
Hocrounctsa u Hegocrarku RC — reneparopa.

I'eneparop tuna RLC, nienbs MoaepHU3aluu.

I'eneparop tuna RCL, niens moaepHu3anuu

['eneparop tuna RCR, nens MonepHuzanu

I'eneparop tuna LC, uenp MogepHU3aLUU.

I'eneparop ¢ 3IEKTPOIUTUUECKUM COIPOTUBIIEHUEM, LI€]Ib MOACPHU3ALINN.
I'eneparop UMITyIbCOB € IOJYNIPOBOAHUKOBBIMU KIIFOYaMH.

OcHoBHBIE XapakTepuCTHKU mporiecca D0 u ux cBA3b ¢ IHepruen pazpsaa. b ekt
HOJIIPHOCTH.

He3aBucumble reneparopbl UMITYIbCOB. YCIIOBHAs cXeéMa pabOThl FeHeparopa.
Bpemennas nmarpamma pabotel kimoded. [IpuOopsl, ncnosibp3yemble B KauyecTBe
KIIFOUEH U UX OCHOBHBIE XapaKTEPUCTUKH.

TpaH3uCTOpHBIA  KJIFOW  JIOCTOMHCTBA M HenocTarku. (CxeMbl — 3aMellleHus
TPaH3UCTOPHOI'O KJto4a, mapameTpbl. CriocoObl MOBBIIEHUS ObICTPOAECHCTBHSL.
Buas! umnynscoB B npouecce 330. KoadduuueHT ucnoab30BaHus UMITYIbCOB.
[Tone3Hast MOIIIHOCTE ¥ 0OBEMHASL CKOPOCTh pa3pyIlEHHs IEKTPOAOB.

['eHepaTopbl ¢ MOAKUTOM, TIPUHIIUIT PAOOTHI, HA3HAYEHHE.

[Tonsitue ckBaxkHOCTH. CKBa)XXHOCTH INpPH MPOIIUMBKE M pe3ke. CBsa3b 00BEMHOU
CKOPOCTH 00pabOTKHU CO CPETHUM TOKOM.

Bpemennsie nuarpammel uMnynbcoB: XX, P, npubnmx€HHOE BBIYMCICHUE CpeAHEN

MOIIIHOCTH U YHEPTUU UMITYJIbCA IO HAOII0MaeMbIM TTapaMeTpaM UMIYIIbCOB: [, 1 T,.
['eneparopbl ¢ TpaHC(hOPMATOPHBIM BBIXOJIOM, XapaKTEPUCTHKA, BO3MOXHOCTH,
KOMMYTHUPYIOIINE SJIEMEHTBHI.

TpaH3UCTOpHBINA TeHEepaTop UMMIYIbCOB. CXeMa, SKBUBAJICHTHBIE CXEMBI 3apsija U
paspsiia HaKOMUTEIbHOU EMKOCTH.

CxeMbl u3MepeHus NapaMeTpoOB UMIYIIHCOB, OCIHMIIJIOTPAMMBbl UMITYJIbCOB.
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TemMaTuyecKui nNJjaaH

Teopernueckne ocHOBBI PU3UKO-XMMHUYECKOH 00padOTKHU
1o HanpapjeHuio noaroroBkm 15.03.04 «KMammHocTpoeHue»

«BLICOKOZ)(I)(I)CKTI/IBHBIe TEXHOJOTHYECCKHUE IMTPOUECCHI U 060pyn0BaHHe»

IIpoduab moAroTroBKU

IIpunoxenne 1

s
§ Buabi yueOHoli padoTsl, Buabi DopmMbI
? S BKJIIOYAsl CAMOCTOSATEJIbHYI0 CaMoOCTOSITeIbHOM aTrecTanuu
Pasznena/rema °E’ E padoTy CTyIEHTOB H padoThI CTY/ICHTOB
o 5 TPYAOEMKOCThb B Yacax
s
=
J I1/C | Jla6.pa6 | CPC | KCP | K.P. | KII. | PT'P | Pedp. / OK3.
p
Tema 1 OcHOBHbIE MOHATHS U 4 4 5
onpeneseHUus1 Kypca 8

OCHOBHBIC TOHSATHS.

[TpuHIMIBEI 00paOOTKH MAaTEPUATIOB C
nomotipio 390 u 9XO. OcHOBHbBIE
AIIEKTPUUECKUE XAPAKTEPUCTHKU
TexHoJIoru4eckoro Toka mpu 930 2XO.

[IpoGnembl oOecriedeHuss INEKTPONUTAHUS
npouecca OXO Ha TOCTOSHHOM |
HMITYJIbCHOM TOKE.

[IpoGnembl obecrieueHus ANEKTPONUTAHUS
nporecca DXO Ha TOCTOSITHHOM H
HUMITYJIbCHOM TOKC.
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[Tpobnembr oOecrieYeHusT AIIEKTPOIUTAHUS
niporiecca 9230

Tema 2 IIpeoOpazoBaHue nepeMeHHOI0
CeTeBOr0 TOKA B OCTOSTHHBIN

CBs13b HCTOYHHUKOB TEXHOJIOTHYECKOTO TOKA
C CCTBIO DJICKTPOIINTAHHUA

[eHepanuss W mepenada MPOMBIIUICHHOTO
TOKa K MMOTPEOHTEIIIO.

[IpeoOpazoBaHue ypOBHS HAMPSHKSHUS HA
CTOpOHE MOTpeduTes, TpanchopMaTopsl,
TUIIBI, OCHOBHBIC XapPaKTCPUCTUK,
COEIUHEHUS] OOMOTOK.

[Ipeobpa3oBaHue MEepeMEHHOr0 TOKa B
MOCTOSIHHBINM, TpPUMEHEHHE MpHOOPOB C

OJTHOCTOPOHHEH POBOAUMOCTbIO,
MOJTYIIPOBOTHUKOBEIE TIPHOOpPHI — 0030p
THUIIOB

Tema 3 IIpumenenue
NOJIyNIPOBOJAHMKOBBIX IHO/10B B
BBINIPSIMUTEJIAX EPEMEHHOI0 TOKA JJIst
9XO0

CaoiicTBa HOJIyTIPOBOJHUKOBBIX
MaTepUajoB pa3IM4HOTO TUIIA,
AJEKTPONPOBOJIHOCTD, KOHTaKTHBIE

SIBJICHHSI, CBOMCTBA TI/TI TIEPEXOIOB.

[TonynpoBOTHMKOBBIE JUOMABI, YCTPOWCTBO,
XapaKTEPUCTUKHU, TaPaAMETPbI, TUIIBL.

BrimpsiMutenu Ha 1/m 1Moaax, TUIIBI, CXEMBI,
npobiema nyJbcarui HaIpsKEHUs,
(bUIBTPHI, MHOTO(a3HbIE CXEMBI
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BBINIPSIMJICHUS, IPUMEHEHUE BBIPSIMHUTEIICH
st 9XO.

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

bunonspusle HOJIYIPOBOJHUKOBBIE
tpanzuctopsl (BIIT), ycTpoiicTBo, npuHIun
paboThI, CXeMBbI BKJIIOYEHUS, MPUMEHEHHS,

THIIBI.

PaGora BIIT B KIIOUYEBOM peXHME,
npoOieMbl OBICTPOACHCTBUS U KOMMYTAIHH
OONIBIINX TOKOB B HMMITYJIBCHBIX CXeMax
950

Tupucropsl, HPUHIIMIT pabora,
XapaKTEepUCTHKH, THUIIB, CXEMBI
BBINPSMIICHUSI C YNPaBISIEMbIM YPOBHEM
HalpsDKEHUs Ha THUPHUCTOPAX, NMPUMEHEHHE
TUPUCTOPHBIX Bbinpsimutenent aius X0

Tema S5 CoBpemMeHHBIE CXeMBbI
KOMMYTHPYEMbIX FeHepaTopoB
AMIYJIbCOB 118 390

[Tonessie Tpanzucropsl (MOII),
YCTPOWCTBO MPUHIUT PAaOOTHI, BUJIHI,
XapaKTepUCTHKH, paboTa B KIIOYEBOM
pexume, cpaBHenue ¢ BIIT.

Penakcaiimonnbie cXeMbl T€HEPaTOPOB
UMITyIBCOB TOKa g D90, 0030p TUTIOB,
BO3MOKHOCTH, 3aBUCMOCTb [1apaMeTPOB
HMITYJIbCOB OT COCTOSIHUS
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MEXAJIEKTPOIHOTO rpoMexkyTka (MIII)
pu 230.

CTpyKTypHBIE CXEMBbI T€HEPATOPOB
UMIyJabCcoB 11 990 ¢ KoMMyTaIuen
3apSJIHBIX U Pa3psIHBIX LETIel, HHBEPTOPHI,
TUnoBble cxeMmbl Ha I1BT.

CxeMbl  COBPEMEHHBIX KOMMYTHUPYEMBIX
reHepaTopoB uMmybcoB st 930 na MOII
5 IGBT TPaH3UCTOpPax, c
MUKPOIIPOIIECCOPHBIM YIIPABJIICHUEM

Hroro 3a 8 cemecTp

18

18

36

Hroro 3a kypc

18

18

36




