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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIUHBI

1.1 Uenb ancumnnuHbl: CpopmmnpoBaTb koMneTeHUMK oby4yatolierocst B 06racTl aNeKTPOHUKN, HeOBXOAMMbIE
AN U3ydeHust nocnegyowmnx npodecCcMoHanbHbIX AUCLUMMNMH, CBA3AHHLIX C 3MEKTPONpWBOAOM WM aBToMatu3auuei
TEXHOMOMMYECKUX NPOLECCOB 1 MPOU3BOACTB

1.2 3apauv AUCLMNNUNHDI:

MN3yunTb TeopeTuyeckne OCHOBbI M MPUHLMMLI PaBoTbl OCHOBHLIX MOMYNPOBOAHMKOBLIX MPMGOPOB 1 6a30BbIX
SMEKTPOHHBIX YCTPOWCTB.

PaccmoTpeTb Bonpockl BbiGopa M MPUMEHEHUSI SNEKTPOHHbLIX YCTPOMCTB B 3SIEKTPOSHEpPreTuke, B 06racTu
aBTOMaTU3NPOBAHHOIO 3MEKTPONPMBOAA 1 aBTOMATUKE

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUUMIINH:

TeopeTnyecKkne OCHOBbI 3NIEKTPOTEXHUKM

TeopeTnyeckas MexaHuka

YyebHas npakTuka, 03HaKoMUTENbHAas NpakTuka

YyebHasa npakTuka, npakTuka no nofy4eHnio NepBnYHbIX HaBbIKOB paboThl C NporpaMMHbIM o6ecnevyeHnem
O6Lwas aHepreTuka

2 KOMMNETEHUMU OBYYAIOLWEIOCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlNK-4: CnocobeH ucnonb3oBaTtb METOAbI aHaNN3a 1 MOAENMPOBAHNA INEKTPUYECKUX Lienen U INeKTPUYeCcKnxX
MaLUuH

3HaTb: OCHOBHble XapaKTEPUCTMKM U Ha3HAYEHWE MOMyNpPOBOAHMKOBLIX 3MEMEHTOB; aHaroroBbiX W WMMMYMbCHbIX
3MEKTPOHHBIX YCTPOWCTB; MX OYKBEHHbIE W YCMOBHble rpadmyeckne 0603HauYeHUst B cxemax, 0COGeHHOCTU aHanusa
3MEKTPOHHBIX CXEM.

YMeTb: AHanuanpoBaTb 3MEKTPOHHbLIE CXEMbl; PAacCYMTbIBATb OCHOBHbIE XapakTepPUCTUKU CUIOBLIX NpeobpasoBaTenen,
BblOMpPaTh 3NEKTPOHHbLIE KOMMOHEHTbLI AN151 TPUMEHEHUS B 3MIEKTPOHHbIX CXEMaX

BnapeTtb: HaBbikamu AneMeHTapHbIX pac4yeToB 6a30BbIX ANEKTPOHHbIX CXeM; MeToaaMn MmoaernmimpoBaHNA 3TUX CXEM




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TEeM U y4eBHbIX 3aHATUIA

CewmecTp
(kypc ans
3A0)

KoHTakTHas paboTta

Texk.
(vacel)

Mp.
(vacnbl)

J1ab.
(vacebl)

CP
(4achbl)

MHHOBaL.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpONs

Pasgen 1. NonynpoBogHMKOBLIE NPUOOPLI.

Tema 1. lNonynpoBoOgHMKOBLIE OMOAbI.
duanyeckme OocHOBbl 06pas3oBaHUsA p-m
nepexonos. BonbT-amnepHas
XapakTepucTuka p-n nepexoga.
OcobeHHoCcTM paboTbl AMOAOB MpU KX
BbIKMIOYEHUN. CT1abnnuTpoHs.I.
doToaunoapl. OnTpoHHbIE npmnbopsl.
Bapukansl.

JlabopaTopHas pabota Ne1:
MCCJ’IeﬂOBaHVIe nonynpoBoOAHUKOBBLIX
avoaos " ogHodasHoro
OHOMOMNYNEePUOAHOrO BbINPAMUTENS.

Tema 2. TpaH3ncTopsl.

MpyHUMN OENCTBUA N CXEMbl BKIOYEHUS
6unonsipHbix TpaH3ncTopoB. OCHOBHbIE
napameTpbl " XapakTepUCTUKM
OMNONSAPHbIX  TPaH3UCTOPOB.  PeXxumbl
paboTbl TpaH3ucTopa. BnnsHue xapakrepa
Harpy3kM Ha paboTy TpaH3uctopa B
KNoYeBoMm pexunme. MoneBble
TpaH3ucTopbl. bBunonsapHbie TpaH3nCTopbI C
nsonumposaHHbIM 3aTBopoM (IGBT).

JlabopatopHas paboTta Ne2:
WccneposaHune XapakTepucTumk n
napaMmeTpoB BGUNONAPHbBIX TPaH3UCTOPOB.

Tema 3. TwupucTopbl.

MpuHUMN  OEencTBUS U XapakTEePUCTUKM
OfHOOMEepPaUMOHHBIX U ABYXOnepaLnoHHbIX
TUPUCTOPOB. TUPUCTOPBI, KOMMYTUPYEMbIE
no ynpaenswowemy anekrpogy (GCT).
WHTerpanbHble MUKPOCXEMBI.

JLK

Pasgen 2. AHanoroBble 3MneKTPOHHbIE
YCTPOMCTBA.

JILK




Tema 4. Knaccudukauma ycunutenemn.
Yeunutenu c obpaTtHom CBA3bIO.
YeunutenbHbli  Kackag Ha  GunonsipHom
TpaH3ucTope C  OOWMM  3MUTTEPOM.
YcunutenbHbin Kackag c obLwum
KonnektopomM. MHorokackagHble YCUNUTENN.
Kackagpbl ycuneHmnst MOLHOCTU. [IBYXTaKTHbIE
BbIXOAHbIE ycunuTenbHble Kackagbl.
OunddepeHumnansHbie ycunuTenbHble
Kackagbl.

JlabopaTtopHasa paboTta Ne3: OnepaunoHHble
ycenurenu.

Tema 5. OnepaunoHHble YCUNUTENN.
WHBepTupyowmin yCuUnuTensb.
HewunHBepTnpytowmi yeunutens.
lMpeobpasoBatene TOKa B HanpsKeHue.
UHBepTupytoLwmn cymmarop.
HeunHseptupytowmii cymmatop. MHTerpaTop.
Ns3bupatenbHble yeunutenu.

JlTabopaTopHasi paboTta Ne4: MccnepgosaHue
WHBEpPTMpYIoLLLEero cymmaropa Ha OY.

ra

Pasgen 3. MnynbcHas TexHuka.

Tema 6. [lpeobpaszoBaHue UMNYMNbCHbIX
curHanos ¢ nomotubto RC - uenen.
MpeumywecTea nepefayn MHgopMauun B
BMAEe uMMnNynbcoB. WHTerpupyiowme 1
anddepeHumpyowme Lenw.

ITabopatopHasa pabota Ne5: WMccnepoeaHue
KoMneHcartopa.

Tema 7. UMnynbCHble YyCTPOWCTBA.
KomnapaTtopbl. MynbTuBmMGpaTopsl.
OpHoBubpaTtopbl. 'eHepaTopbl NMHERHOrO
nsmeHsoLerocs HanpsbkeHus (MMUHbDI).

JlabopatopHasa pabota Ne6: VccnepnosaHue
KOMOMHaLUMOHHBIX LUPOBbLIX MHTErpanbHbIX
CXeM.

Wtoro B cemecTpe (Ha kypce ansa 3A0)

JIK

KoHcynbTaumm n npoMexyTovHas
aTTecTauunsa (Ok3ameH)

34 17 17

40

2,5

33,5

Bcero koHTakTHas pab6orta n CP no
AuUcuUNnuHe

70,5

73,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeayCcMOTPeHo

5. ®OH[} OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU




5.1 OnucaHue nokasarenem, KputepueB  CUCTeMbl OLleHNBaHUA pe3ynbTaToB OGyHeHMﬂ

5.1.1 MNokasaTtenun oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
Moka3aTtenu oueHnBaHNS pesynbTaToB 0byveHus
KOMMNeTeHuumn cpeactea

Mmeetr poctatouyHoe npenctaBneHne o6  OCHOBHbIX — TUMax

NonynpoBOAHMKOBbIX MPUOOPOB, aHANOroBbIX U UMMYJSILCHbIX CXeMax,

NX XapakTepucTmKax U napameTpax. Bonpocbl YCTHOIo

OnK-4 Moka3biBaeT CMOCOOHOCTbL aHanM3MpoBaTb JNEKTPOHHbIE CcXeMbl W|cobecenoBaHus

NPUBOAUTL UX BPEMEHHbIE AMarpaMmbl. MpakTuko-

WNcnonbayet TeopeTnyeckune 3HaHusa ans paboThbl c|opreHTnpoBaHHHLIE 3aaaHusA

NoNynpoBOLHUKOBLIMW  NMpUBopamn,  3NEKTPOHHBIMU  CXemamu Wt

NMOCTPOEHMS KOMMbIOTEPHBIX MOAENEN NX CXEM 3aMELLEHNS.

5.1.2 Cuctema un KpMTEepUM oLleHMBaHUA

Kputepumn oueHnsaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHnBaHuA
YcTHOe cobecenoBaHune

MucbMeHHas paboTa

MonHbIN, wWcYyepnbiBaOWMA OTBET, SIBHO
OEMOHCTPUpPYOLWKNIA rnybokoe NOHWMaHWe
YCTPOWCTBA, Ha3Ha4YeHus, npuHUmMna
OENCTBUS, XapaKTepUCTUK M NapameTpoB
6a30BbIX NONYNPOBOAHMKOBLIX NPUGOPOB U
ANEKTPOHHbIX CXeM; oby4atowmmcs
CcBOOOOHO OpMEHTUPYETCA B OCHOBHbIX
MOHATUSAX, TEPMUHAX W OMpedeneHnsx B
oueHuBaemMon obnactm npu oTBeTax;
YCBOWST OCHOBHYIO W XOpOLUO 3HAKoM C
AOMNONHUTENBHOW Y4eBHON NuTepaTypown.

5 (oTnnyHo)

OTBeT cTaHO4apTHbIW, B LENOM XOPOLUUNA,
OCHOBaH Ha o06s3aTenbHbIX WUCTOYHMKAX
MHpopmaLmm; obyvatowmincss gonyckaeT
HecyLeCcTBEHHbIE OLWMOKN Npn OoTBETaX Ha
3K3aMeHe 1 Ha AOMOMNHUTENbHbBIE BOMPOCHI
npenogasartens.

4 (xopoLuo)

OTBET HEMOMHbINA, OCHOBAHHbLIN TOMNbKO Ha
NEeKUMOHHOM MaTepuane; oby4datomics
nokasblBaeT 3HaHue y4yebHoro matepuana
B MUHUMarbHOM 00beMe; 3HaeT OCHOBHbIE
3M1EMEHTbI U CXEeMbl 3NEKTPOHMKM, HO Mpwu
3TOM JonyckaeT 6onbloe KONMMYECTBO
HenpUHLMNnanbHbIX HEeToYHOCTEN;

3 (yBoBneTBOpUTENBHO)

JonyckaeT CylwecTBeHHble owunbku B
OTBETAX Ha 9K3aMeHe, HO  MOXeT
YCTpaHUTb nx noa pykoBoACTBOM

npenoaasatend.

O6yvaowmiics He MMeeT [A0CTaTOYHOro
YPOBHSI 3HaHWUIA MO OUCLIMNIMIWMHE; HE MOXET
MOSICHUTb NpUHLMN paboTbl 7
XapakTepucTukn  6as3oBbiX  3MEMEHTOB
2 (HeyOoBNETBOPUTENBHO) | SNEKTPOHMKN; MIIOXO 3HAKOM C OCHOBHOW
yyebHOM nuTepaTypol; JonyckaeT npu
OTBETax CyLLEeCTBEHHbIE OLUMOKK, KOTOpbIE
He MOXeT yCTpaHuTb fJaxe nopf
PYKOBOACTBOM npenogasaTtens.

5.2 TunoBble KOHTPOJIbHbIEe 3aA4aHUA UINMU UHbIe MaTepuanbl, Heo6xoauMble ANA OLEHKU 3HaHUM, ymeva,

HaBbIKOB U (UNX) onbITa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Cemectp 5
1 MHBepTUPYIOLWNA N HEMHBEPTUPYIOLWNIA CyMMaTOpbI.
2 Mpeobpa3oBaTenb Toka B HAMNPSKEHUE.
3 HenHBepTupyoLwmin onepaLmoHHbIA yeunutenbs




4 MHBepTupyloLWwuin onepaumoHHbIN yeunuTensb.

5 OnepauuoHHble yeunutenu. MNepeaaToyHble XapakTepucTUKu.

6 OundpdepeHumanbHblie yeunutenw.

7 Yeunutenu noCTOSHHOro TokKa.

8 [BYyXTaKTHbI€ BbIXOAHbIE YCUMNUTENbHbIE Kackaabl.

9 Kackagbl ycuneHusi MOLLHOCTH.

10 Ycunurenb ¢ o0WMM KONNIEKTOPOM.

11  |YcunuTenbHbln kKackad Ha 61NonspHOM TpaH3ucTope ¢ O6LUM AMUTTEPOM.

12 |YcunuTtenu ¢ 06paTHOM CBA3LIO.

13 Knaccudukauusa ycunutenemn, OCHOBHbIE NapaMeTpbl U XapakTepUCTUKN.

14  |OByxonepaunoOHHbIE TUPUCTOPbI: CTPYKTYPa, BOMbT-aMMNepHas XxapakTepucTuka.

15 CumucTop. MpuHumn paboTbl, BOMbT-aMMNepPHbIE XapaKTEPUCTUKN.

16 TupucTopsbl. BonbT-amnepHble XxapakTepuCTUKN, OCHOBHbIE NapameTpsbl. [ByXTpaH3McTopHas Moaenb
ofHooMNepaunoHHOro TMpmcTopa.

17 BnusHue xapaktepa Harpyskv Ha paboTy TpaH3ucTopa B KIIIOYEBOM pexume

18 Pexumbl paboTbl TpaH3ucTopa.

19 XapaKTepuCTUKn TpaHsmcTopa

20 |OcHoBHble napameTpbl TPAH3UCTOPOB.

21 MpuHLUMN OENCTBMSA 1 CXEMBbI BKIHOYEHMS BUNONSIpHBIX TPAaH3UCTOPOB.

22 doToamnoapbl, CBETOANOAbI, ONTPOHLI.

23 CtabunutpoHbl. XapakTepucTuka, OCHOBHblE NapamMeTpsbl. [apameTpruyeckuin ctabunnaaTop HanpsXKeHUs.

24 |OcobeHHOCTU paboTbl MONYNPOBOAHMKOBBLIX AMOA0B MPU UX BbIKIIOYEHUN.

25 BeinpamuTtensHble gnoabl.

26 BonbT-amnepHas xapaktepucTtuka p-n nepexoga.

27  |Pusnyeckme ocHoBbl 06pa3oBaHMs p-N Nepexoaos

28 Komnapatop ¢ nonoxvrensHowm 06paTHOM CBA3bIO U HYNEBbIM OMOPHLIM HaMpPsXKEHNEM.

29 Komnapatop ¢ nonoxurensHow obpaTtHoi cBa3bio (Tpurrep LMuTTa).

30 "eHepaTopbl NMMHENHO N3MEHSIOLLErOCA HanpsHKeHUs.

31 |OpHoBubBpaTop Ha onepaLoHHOM YCUIUTENN.

32 MynbTnBMGpaTOphl Ha ONEePaLMOHHBIX YCUITUTENSAX.

33 Komnapatopbl Ha onepauvoHHOM ycunuTene. MNMpuHumMn GencTBns n aMmnnuTyaHas xapakrepucruka.

34  |OndbdpepeHumpytowme RC-uenn

35 WHTerpupyowmne RC-uenn

36 RC-reHepaTop ¢ mocToM BuHa.

37 RC-reHepaTtop Ha onepaunMoHHOM YCUnuTene ¢ TPeX3BEHHbIM YeTbIPEXNOMOCHUKOM.

38 RC-reHepaTop Ha TpaH3uCTope C Tpex3BeHHbIM RC-4eTbipexnontoCHNUKOM B Lienn obpaTHON CBA3N.

39 LC-reHepaTopbl CMHycouaanbHbIX KoNnebaHui ¢ TPEXTOUEYHOW MHOYKTUBHOW 06paTHON CBA3bIO.

40 LC-reHepaTopbl cMHyconaanbHbIX konebaHui ¢ TpaHCOpMaTOPHON CBA3LIO.

41  |YcnoBusa camoBo30YyxaeHUs reHepatopa cuHycouganbHblX KonebaHun.

42 MN3bupaTtenbHble ycunutenu ¢ Mmoctom BuHa.

43 MN3bupaTenbHble ycunutenu c konebarensHbIM KOHTYPOM.

44 WHTerpatop Ha onepauvoHHOM ycunuTene.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Keuchbl)

1. HapucoBaTb BXOAHblE U BbIXOAHbLIE XapaKTepUCTMKL GUMNONAPHOro TpaH3UCTopa C OBLLMM SMUTTEPOM.
2. HapucoBaTtb Harpy3ouHylo mpsiMylo MO MOCTOSSHHOMY TOKY ANl YCUIUTENbHOIO Kackaga Ha OGunonsipHom

TpaH3ncTope C OOWUM 3aMUTTEpPOM. 3adaTbCs HEKOTOPLIM TOKOM Gasbl B pexrMe MOKOS U onpeaenuTb paboudyto Touky
MOKOS.

3. M306pasuTb nepegaToyHylo XapakTEPUCTUKY A1 HEMHBEPTUPYIOLWEro U MHBEPTUPYIOLWLErO OnepaLMoOHHOro

ycunurtena.

4. N306pas3nTb CXemy uHTErpaTopa Ha 6ase MHBEPTUPYIOLLIEro onepaumoHHoro yeunutens. Hanmcate dopmyny

BbIXOOHOIo HanpsaxeHua.




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (MNKN) NPaKTUYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o NpoBeAeHMN TEKYLLLETO KOHTPONS YCNEBAEMOCTM M NMPOMEXYTOYHOMN aTtTecTaummn oby4varomxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

NncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

» BO3MOXHOCTb NOb30BaTbCHA CIPaBOYHUKOM MO NOAYNPOBOAHMKOBLIM Npubopam;
* Bpems Ha nogrotoBky otBeTa 45 MUHYT.

NHas

6. YHEBHO-METOOU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OAUCUUIMITIAHBI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

M3paTenbcTBO

[oa nspaHnsa |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

MakcuHa, E. J1. OneKkTpoHuKa . http://www.iprbooksh
CapartoB: Hay4yHas kHura 2019 0p.ru/81069.html
PasnHkuH, B. T1. OnekTpoHuka. Yactb 2 H 6 ) http://www.iprbooksh
OBOCMDMPCK. op.ru/45203.html
Hosocunbupckum
- 2014
rocy4apCTBEHHbIN
TEXHUYECKUIN YHUBEpCUTET
OypHakoB, A.  A.,|OnekTpoHuka . . http://www.iprbooksh
Endumos, B. W., ExaTepuHOypr: Ypareckuit 0p.ru/66620.html
Huknvn. H. . dhenepanbHbIv 2016
’ yHuBepcuteT, O6C ACB
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Cuthukosa, C. B.|JlabopaTtopHbii  npakTukym| Camapa: MoBormkckuii http://www.iprbooksh
Apedbes, A. C. no ancuunnuHe rocyaapCTBEHHbIN op.ru/71850.html
«3nekTpoHuka». Yactb 1 yHuUBEpcuTeT 2016
TenekoMMYHUKaLuui 1
WHpopmaTukn

6.2 NMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnmoTeyHas cuctema IPRbooks [QnektpoHHbit pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHasa 6ubnuoteka BLUTS CIb MNYNTA [OnektpoHHbii pecypc].  URL: http://nizrp.narod.ru

OCT Basa craHgapTtoB. O6LLEPOCCUNCKMIA KraccumkaTop CTaHAapTOB. DNEKTPOHMKA. [QNEKTPOHHbLIN pecypc.
URL: https://engenegr.ru/oks/elektronika

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6XoAUMON Ans ocyllecTBIIeHUA obpa3oBaTeNlbHOro
npouecca no AUCUUNIIMHe

AyauTopus OcHalueHune

MynbTumeaninHoe obopynoBaHue, cneunannavpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A

ayautopusi




CneunanuanpoBaHHasa Mebenb, Aocka, MynbTuMeguiHoe obopynoBaHue. JlabopaTopHbie
B-206 CTeHAbl ANs UCCNeAOBaHUsl XapakTePUCTUK W napamMeTpoB MNOYNpPOBOLAHUKOBLIX NpUbOpoB n
©a30BbIX CXEM MPOMbILLNEHHON 3NEKTPOHMKN

JlabopaTopHble CTeHAbl MO UCCMeaoBaHNIO SMEKTPUYECKMX Lienel NOCTOSHHOMO U NepeMeHHOro
A-101 ToKa. JlabopaTopHble CTeHAbl MO UCCIEeAOoBaHUO TpaHCOPMaTOPOB M MalIMH MEPEMEHHOIO U
NMOCTOSIHHOrO ToKa. JlabopaTopHbIN CTEHA UCTbITaHUSA OBUraTenNs U reHepaTopa NOCTOSIHHOIO ToKa




