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Oouwue ceeoenus

Maznummnslii ycunumenv — 3mo NeKMpudecKull annapam, npeoHa3Ha4eHHull OJis
VCUNeHUsl dIeKMPUYEeCcKo20 CUSHAIA NO MOKY, HANPSAACEHUI0 uiu mowHocmu. MY—smo max
Jice  ANIeKMpPoMASHUMHOe YCmMPOoUCmaeo, paboma KOmopo20 OCHOB8AHA HA UCHONb308AHUU
HENUHEUHbIX MACHUMHBIX CBOUCME (heppOMACHUMHBIX MAMEPUANIO8 U NPEOHA3ZHAYEeHHOe OJIs
YCUNeHUus Ui npeodpaz08anus ANeKmpuUdecKux CUeHALO08.

Maenumuobim ycunumenem HA3v18AI0OM IEKMPOMACHUMHBIL ANNAPam, CAYHCAuull O
NAABHO20 Pe2yIUpoB8aHUsl NEPeMeHno20 MoKa, NOCMYnanue2o K Hazpyske, nymem usmeHeHus
UHOYKMUBHO20 ~ conpomusnenusi X, Kamywku ¢  (QeppoMacHUmuslM — CepOeuHUKOM,

BKJIIOUEHHOU NOC1e008AMENbHO ¢ HacpysKou. IIpumensemcs 6 cucmemax agmomamuyeckoeo
pe2yiuposanuus, YnpasieHus u KOHmpois.
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Pucynok 1. Macnummuuwiu ycunumens



Ipunyun oeicmeusn

Ipunyun oeiicmeusn. Ilpunyun Oelicmeus MASHUMHO20 YCUIUMENSL OCHOB8AH HdA
UBMEHEeHUU  UHOYKMUBHOCU — KAMYWKU C  (DeppoMACHUMHBIM —~ CEPOCYHUKOM — NpU
nOOMAcHUYUBAHUU ee NOCMOSHHbIM mokom. C nomowbio makoz2o annapama MONCHO
pezyiuposams  OonbuUe MOKU NOCPEOCMBOM CPABHUMENbHO CAAObIX AIeKMPUUECKUX
cuenanos. Macnumusie  ycunrumenu  WUPOKO  NPUMEHSAIOM  HA  Menio8o3ax O
ABMOMAMUYECKO20 Pe2YIUPOBAHUS 8030YHCOCHUS 2NABHO20 2eHepamopa U Ha 3. N. C. O
Dpe2yiupoBanis HanpsHceHust UCMOYHUKA CAYHCEOH020 MOKA NPU 3apsioKe aAKKYMYISAMOPHbIX
bamapetl, 8 cmabuiuzamopax Hanpsdicerus u 0as opyeux yenei. Cyuwecmsyiom macHUmHble
ycunumenu ¢ HACLIWYAIOWUMUCS — peakmopamu U ¢ CAMOHAcblujeHuem  (c
CAMONOOMACHUYUBAHUEM,).
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PucyHOK 2. yl’lpOle;éHHCl}Z cxema 6KNIOYeHUS MASHUNHO20 YCUJIUMETIA.


https://commons.wikimedia.org/wiki/File:Magnetic_amplifier.svg?uselang=ru

Maznummnusle ycunumeiu 6

Memaniooopadamvl8aruiux CMaHKax

B memannopesicywux (u He moabKo Memaiopedcyujux) CmaHkax MOXCHO 8CMPemumby
oOueHb O0onbULOE PA3HO0OpA3Ue KOHCMPYKYUU MACHUMHBIX Ycuaumeneu. 00OHOpasHble cepuu
VYM-111, mpexgpazuvie cepuu YM-3I1, coopaunvle na wecmu I1-obpasuvix cepoeuHuxkax us
cmanu mapku 3310, oonogasuvie cepuu TYM na mopoudanvHom cepoeunuke, ONOKU
mazHumuulx  ycunumeneu cepuu b/, cooepoicawue, Kpome MacHUMHBLIX YCcuaumeneu,
NOHUDdICarouwiue mparcgopmamopnsl, OU0Obl U pPe3UCmopsvl, COOPAHHbIE HA OOHOU NAHelU.
Cucmembl 31eKMpPoOnpuoo0a mo2ym Ovims NOCMPOEHbl HA TH0OBIX YCUTUMENAX U3 IMUX CEPULL.

Pucynox 3.Maenummusie ycunumenu ¢ memaniiooopadbamul8aroujux CmanHKax



Maznummnote ycuiumenu 6

Memaniooopadamvl8aruiux CMaHKax

Kpome smoco uwacmo na paznuyunvix cmankax npumMeHsaomcs KOMnieKmuole npusoowl ¢
MACHUMHBLIMU  YCUTUMENAMU U  O8ULAMENAMU NOCMOSAHHO20 MOKA, HANpUMep OYeHb
pacnpocmpanernvlii. npueood ¢ MmacHumuvimu ycuarumenamu I[IMY. Ho 06 smom mbl
oos3amenvHo  noz2osopum caredyrowu paiz. Kpome smoeo, 6 credyowem nocme
OCMAHOBUMCSL HA Memooax HAAa0KUu MACHUMHbBIX Ycuaumenel, 3ampoHem U pso Opyux
B0NPOCOB, UHMEPECHBIX 8CEM KMO NOCMOSIHHO CMAIKU8aemcs uiu cobupaemcs 6 6yoyujem
CMONKHYMbCA 8 pabome ¢ MASHUMHBIMU Y CUTUMENIMU.
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Pucynok 4. Obmomounas cxema maecnumuozo ycunumens YM-111



Maznummnuole ycuiumenu

IIMY - npu6oo ¢ MacHUMHBIMU YCUTUMENIMU U CELEHOBbIMU 8bINpAMUmensimu. /uana3ou
peaynuposanusi ckopocmu oeueamens 10:1. Pecynuposanue npouzeooumcsi uzmeHeHuem
HANpsdCeHUss Ha AKope 6HU3 OM HOMUHAIbHOU uacmombel epawjenus osuzcamens. Cucmema
Pecyiuposanusi asmomamuyeckas ¢ O0OpamHou cea3bl0 no 3. 0 C. oOsucamens, 0e3
maxozeHepamopa u npomexrcymournozo ycuaumens. Mowrnocms npusooa om 0,1 oo 2 kBm.
1Ipu6o0 npeonasnauen 051 BLINPAMIEHHOE HANPANCEHUE HA 8blX00e MOCMA COCMABIsen Om
340 0o 380 B. /{na nonyuenuss 0OCMAMOUHO IHCECMKUX XAPAKMEPUCMUK NPUBOOd 8 CXeMy
86€0EHbl OMPUYAMETbHbLE 00PAMHbLE CEA3U NO MOKY U HANPANCEHUIO.
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Pucynoxk 5. Ilpusoo IIMY.



Xapaxkmepucmuku
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Ilpumenenue

Ocnognoe HAa3HaYyeHue — ynpaesieHue CUTOBbIM
NEKMPONPUBOOOM (PACHPOCMPAHEHbL 8 CIPOUMENbHOU MEXHUKE), MAKHCE NPUMEHSIUCH 8
OBIMOBLIX CIMAOUNUZAMOPAX —~ NEPEeMEHHO20  HaNpsdceHus,  OeCKOHMAaKmHulX  pele,
OJ151 MOOYIAYUU CUSHATI08, 05l YOBOEHUSL Yacmomul, 8 pezyiamopax
APKOCMU 0CEEeMUMENbHBIX NPUOOPO8 KUHOKOHYEPMHBIX 3a108, 8 d0souunou IBM JIOM-1 ,
VIPAGIeHUU MOUHBIMU ITEKMPOOBULAMENAMU, HANPUMED 8 NPOKAMHBIX CMAHAX, 8 Yensx
ynpaeieHus mennogosa. Maenummole ycunumenu 60 MHO2UX 00IACMAX NeKMPOMEXHUKU U
IeKMPOHUKU ObLIU BBIMECHEHbl AKMUBHBIMU NOTYNPOBOOHUKOBBIMU NPUOOPAMU, HO U
cetuac OHU NPUMEHAIOMCSL 8 psoe obnacmel.

llo-npesicnemy macHummubvle ycuiumenu UCHONL3YIOMCA 6 CUCMeMAaX YCUlEeHUs.
HOCMOSIHHbIX  MOK08 om meH3odamuukos.  lubpudnvie ycmpoiicmea, 6xkaodawue
MUHUAMIOPHBIU MASHUMHBIU YCUAUMENb U HOJAYNPOBOOHUKOBBIU YCUIUMENb, 001a0am
ManbimM Opeughom HYs U 8blCOKOU NMOYHOCMbIO.

Maenumuwiii ycunumens no3eonsem OeCKOHMAKMHO UMepPSImb NOCHOSIHHbIE MOKU 8
JUHUAX d7leKkmponepeoay. B nocneonee epems 0na 3moe2o 6cé uawje nNpumeHsom oOojnee
Komnakmuule oamyuxu Xouna.



Maznummnuole ycuiumenu

Maznummnosie ycunumenu ¢ HACLIUAIOWUMUCA PeaKkmopamu. B maxkom macHumuom
ycunumeine ucnoawv3yrom 08a Hacvlwarowuxcs peakmopa L1 u L2 (pucynox 2, a). Kaosicowti
U3 HUX 8bINOJIHEH 8 8ude Kamyuwiku 1 (paboueili oomomku) ¢ heppomacHUmMHbIM CepOeyHUKOM
3 u noomacHuuugarwelu 0OMOMKOU 2, N0 KOMOPOU NpoOXooum NOCMOSHHLIU MOK (MOK

ynpaenenus 1 ). Pabouue oomomku I peakmopos L1 u L2 exnrouarom coenaco8anuo, 4umoowl
nepemennvie 3. 0. C. e, U €, UHOVYUPOBAHHbIE 6 HUX, CKIAObIBAIUCH, A OOMOMKU
Ynpaeienuss 2 6KIoUaion 6CmpeuHo, Ymooel 9. 0. C. e, U e, UHOYYUPOBAHHbLE 6 HUX, ObLIU

y
HanpaeneHvl Hagcmpeyy opye 0py2y U 63AUMHO YHUYMONCATIUCD.
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Pucynox 6. Cxembt MacHummubix ycunumeneii ¢ HaCblUaroWUMUC peaKkmopamul ¢ 6bIX000M Ha
nepemeHHoM (a) u nocmosihHom (6) moxke



Maznummnuie ycuiiumeilu ¢ CAMOHACbIULIEeHUEM

Maznummnste ycunumenu ¢ camoHacwvlugeHuem. llonosxcumenvryro oOpamuyr0 Cce:a3b
MOJICHO obecneuumb U 0e3 CHeyudalibHoOuU oOMOmKU obpamuou cesa3u. /[{nsa 3moeo
noCn1e008ameslbHO0 € Kadxcoou  pabodeu  ooMomKou 2 peakmopa — GKIHUAOm
nonynpo8ooHukosvie eHmuau 4 (pucynox  4). Ilpu maxom exmoueHuu no pabouum
oomomxam peaxmopog L1 u L2 npomexaem vinpsamieHHbIU NYIbCUPYIOWUL MOK (8 0OUH
NnoIynepuoo — MoK i,8 Opy2olt NONYNepuod — MoK 1,), NOCMOAHHASA COCMAGIAIOUWAs

Koniopoco obecneyusaem OONOIHUMENbHOE NOOMACHUYUBAHUE UX cepdelmukoe 3.

Cneoosamenvio 6 5>mom ycuiumeine pa601me 0OMOMKU  AGAAIOMCS O()HOGpeMeHHO u
HO()MCZZHT/{UU@CZ?OWMMM, m. e. umeem mecmo 6HYMPEeHHAA NOIONHCUMENbHAA 06pamHa}z C6413b,
npu Komopozj POJIb NMoKdA IOC 06pamH012 C643U 6bINOJIHAEN NOCMOAHHAA cocmAasjiArouasi nokKa

Haepysku. Koagpguyuenm ycunenus no mowHocmu maxkoz2o ycunumeins 6eCbMa 8blCOK, MAakK
Kak Oonvulas uacms MOWHOCMU, HEO0OX0OUMOU On1 NOOMACHUYUBAHUS CePOeYHUKOS,
3abupaemcs u3 yenu nepemenHo20 moka u mokx ]y 6 obmomkax ynpaenenusi 1 modxcem oOvimo

CYUWeCme€eHHO YMEHbULCH.



Maznummnuie ycuiaiumeiud ¢ CAMOHACbBIULIEHUEM

PucyHOK 7. Cxema MacHUmMHO20 ycuaumeid ¢ CAMOHAcCblUWEeHUeM



Ilonynposoonuxoewie 3nekmpuvueckue annapamal

Ionynpoeoonukoenie rnekmpuueckue annapamot (I13A) npeocmasniarom cobou 00HO
U3 pazeUBArOWUXCS HANPABLEHUL 8 IIeKMPOannapamocmpoeHuly, Komopoe 6asupyemcs Ha
COBPEMEHHBIX OOCMUNCEHUSX 8 00]1ACmU CUNOBbIX NOAYNPOBOOHUK08bIX npubopos (CIIII),
PAoOUOIIeKMPOHHOU annapamypsl U cucmem asmomamuku. Ilpunyun Oeticmeus >mux
annapamoé OCHOBAH HA UCHOAb308aHUU Karodesvlx xapaxmepucmuk CIIII, m. e.
CNOCOOHOCMU UX HAXOO0UMbCS 8 O08YX VCMOUYUBLIX COCMOSHUAX (Npo8oosuem U
Henpoeooswem) u OblcCmpo nepexooums U3 00HO20 COCMOSAHUSL 8 Opy2oe NO KOMAaHOe Uu
napamempudecku. B nocieonem crnyuae uzmenenue cocmosiHus NPOUCXo0um npu paseHcmae
moxkog unu nanpsiceru Ha CIIII nopo2osvim 0 HUX 3HAYEHUSIM.

Ilpucywue I[19A ocobennocmu u @QYHKYUOHAIbHBIE BO3MONCHOCHU 00YCN0671€eHbl
xapaxmepucmuxkamu CIIII, komopvle cocmaesnaom OCHOB)Y 2IABHBIX U BCNOMO2AMENbHbIX
yeneu annapamos. K naubonee easichvim xapaxkmepucmuxam CIIII cnedyem ommuecmu
CNOCOOHOCMb Ocyujecmaienus 60e30Y2080U KOMMYMAayuu 31eKmpUudeckux yenet, 6blCOKUue
ovicmpooeticmaue U HA0eHCHOCMb, NOBLIUEHHBLIL CPOK CIYx#cObl. MMenHo smu ceoticmea u
oocmucHymulil 8blCoOKull yposensb napamempos CIIII no moky u HanpsiceHuro onpeoenunu
YenecooopasHocmsb CO30aHUsL He MONbKO C1a00MOYHbIX, HO U CculbHomouHvlx 1194
PA3MUUH020 HA3HAYEHUSL.



Ilonynpoeoonuxoewie Inekmpuueckue annapamaul

Bpemsa cpabamviéanus KoHmMAakmHuoulX annapamoe — oecsmvle, comvie 00U
CEeKYHObl, yYacmoma cpadamvl8aHUl 0SPAHUYUBAEMC UHEPYUOHHOCTBIO  HOOBUNCHBIX
cucmem,  pazocpesoM  pPA3MbIKAEeMblX — KOHMAKMO8 U  8peMeHeM  OeuoHU3ayuu
MEHCKOHMAKMHBIX Npomedcymkos. Maxcumanbrhoe 8pems BKIHUEeHUsT NOAYNPOBOOHUKOBBIX
annapamos He npesviuiaem 50 mxc. Bpemsi omxnouenus [19A nepemennoco moka 6e3
NPUMEHEHUSI CNeYUATbHBIX CXeM NPUHYOUMETbHOU (UCKYCCMBEHHOU) KoMMymayuu He bosee
onumenvHocmu noaynepuooa moka, m. e. 10 mc npu wacmome f = 50 I'y. Cuabowcernbie
OJIOKOM UCKYCCMBEHHOU KOMMYMAayuu Uiy 8bINOJIHEHHble Ha 3anupaemolx mupucmopax 1194
obecneuusarom omkaroueHue yenet 3a epems 0,5...2 mc npu f = 50 I'y. Bozmoosicnocmu [15A4
no wacmome cpabamvl8anus (0ecamKu u 0axce COMHU MbICAY 8 UaC) MONCHO CUUMAMb
He02PAHUYEHHBIMU, MAK KAK OHU HAMHO20 NPesbliuarom nOmpeoHOCmu 8 MOM.



Ilonynpoeoonuxkoguvie anekmpuuecKkue annapamaol

Ipeumywecmea I1A:

1. [lea ycmouuusblx cocmosnus: npogoosujee u Henpogoosuyee.

2. Bvicmpuiii nepexoo uz 00Ho20 cocmosHus 8 0py20u no KOMaHoe.

3. bezoyzoeasn kommymayus snekmpudeckux yeneyu.

4. IlosbluienHOU MPOK MAYHCOBI ANNAPAmMos8 ¢ KOMMymayueu HOMUHaIbHo2o0 moxa bonee 10
pas.

5. Omcymcemeue nodsudsxcHvix uacmeu (KOHMAKmMos) NPUGIOHbIX YCMPOUCME U MEXAHUIMOS.
6. Omcymcmeue 2po3uu, wyma, 8b10pocos 2asa.

7. MHno2o@yHKUUOHAIbHOCb.

Heoocmamku I1A:

Buvioepotcusarom menvuiue npespy3xu no moky.

HYyecmeumenvHbl K NepeHaANPANCEHUSIM.

3Hauumenvrbvle nomepu NoIYNPOBOOHUKOBLIX NPUOOPOE 80 BKIIOUEHHOM COCMOSIHUU.
3Hauumenvublll pocm CMOUMOCMU C Y8eIUYeHUeM HOMUHATbHbIX 3HAYEeHUU MOoKa U

NN~

HANPANCECHUAL.



Ilonynpoeoonuxkoguvie anekmpuuecKkue annapamaol

Knaccudukauyusa lNA
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Ionynpoeoonukoguvlie nekmpuuecKue annapamaol

Oonacmu npumenenusn I1A:
1-4 —obnacmu npumenerus: NOTYNPOBOOHUKOBBIX U KOMOUHUPOBAHHBIX ANNAPAMOS.
5— obnacmu npumeneHus: 8aKyyMHBIX 8bIKIOUAMENELL.
6— obnacmu npuMeHeHuUs 21e2a308blX BbIKAYAmeNell.
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Pucynok 8. Obnacmu npumenenus 114



Ionynpoeoonukoguvie anekmpuuecKkue annapamaol

Oonacmu npumeneHus NOJIAYNPOBOOHUKOGOU 3I/IEMEHMHOU 0a3bl 6 3A6UCUMOCHIU Om

yacmomol:
GTO- 3anupaemovie mupucmopuwl (Gate Commutated Thyristor)

BPT—o6unonsaphvie mpan3ucmopuol.
MOSFET—mpanzucmop ¢ uzonuposanuvim 3ameopom (Metall Oxide Semiconductor Fild

Effect Thyristor)
IGBT- bunonsapubvlii. mpau3ucmop ¢ u3oaupoeanHvim szameopom (Isolate  Gate Bipolar

Thyristor), nonesou~+ GUNOAAPHBIIL MPAHIUCHIOPDI.
P rBEA
0’ [ |
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&To
10

; \ IGBT
1
BPT \
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PucyHOK 9 O6ﬂacmu an/lMeHeHuﬂ nOJZynpOSO()HuKO()’OM QNEMEHMHOU 6a3bl 6

3deucumocmu om 4acmomal.
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Ionynpoeoonukoguvie anekmpuuecKue annapamaol

Bunonapuwvie mpanzucmopul. [ lpunyunuanbrviv omauyuem sa612emcs mo, 4mo 0jis HUX
HeobXo00UMO HAUYUEe CUSHANA YNPABIEHUS 8 MeUeHUe 8Ce20 BPEMEHU NPOXOHCOCHUS
Yepesz mpanzucmop moka. llpedenvHvie anekmpuueckue napamempsvl MpaH3ucmopa 3a8uUcsim
om e2o muna. Ilposooumocmo anexmponnas u ovipounas. Tok- comnu amnep, Hanpsowcenue-
comnu eonvm, Yacmoma — eounuywr kly. b — pabouas mouxa, npu 3mom MoK 0aszvl He

Menvute 7. A — MpAaH3UCmMoOp 6blKJIIOYEH.
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Pucynoxk 10. bunonsapuvie mpanzucmopul. Xapakmepucmuxu u napamempuol 114



Ilonynpoeoonukoewie nekmpuueckue annapamul

Iloneswvie mpanzucmoput ¢ uzonuposannvim 3ameopom (MOSFET). [ lpunyunuanvrovim
Omauvuem s815emcsi 00uH mun Hocumeins moxa. 1lposooumocmes MoOyIupyemcst ¢ HOMOWbIO
NEKMPULECKO20 N0, NPUKIAObIBAEMO20 K KAHALY 8 NONepeyHOM HANpasleHul
nocpeocmeom 3eKmpooa - 3ameopa.

Co 6CMPOEHHbIM KAHATIOM C uHayuuPOGCIHHblM Kanajiom

3 %

K~ n-Tuna
C n-TUTA
%] /'_\
p-THIA l |r-7-)
&

Pucynoxk 11. Ilonesvlie mpansucmopwt ¢ uzonuposannsvim 3ameopom (MOSFET)
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Honynpoeoonukogule nekmpuuecKkue annapamol

ﬂocmouncmeom noJjieeoblx mpaH3uCmopoe6 A6JAemcsid omcecymcemeue sampant MOWHoCmu
Ha ynpaejileHue U 6blCoKoe 6blcmpodedcm6ue 6 pesyiibmame nepeHocad noxKa HocumeiAimu
00HO020 3HaKA , WMo nos3eoJisiem ux ucnojilb3oedms HA oonvuue Yacmomeai.

Hedocmamkom s61semcs  HUzkoe HanpAsiceHue u coonmeenicCmeeHHo MOUWHOCMb

npuobopos.
Co scmpoeHHbIM KaHAIOM C uHOYYUPOBAHHBIM KAHAIOM
[ i} ‘* !f_’ A

I! e
b +Usy b Uzy

f = o 2L
Uz =0 Usy

r

= L.r?:” L/ 3M

ol _{ .'r,” A
, . "3H 8 &
Ucn Uen

Pucynox 12. Buewnue xapakmepucmuxu MOSFET.



Ilonynpoeoonuxkoguvie anekmpuueckue annapamaol

Komobunupoeannvlii. mpan3zucmop — KOHCMPYKMUBHO — 00beOUHAIOWUL — NOAeBOU
MPpAH3UCMOp HA 6X00e U OUNOIAPHBIL MPAH3UCMOp Ha 6blxolde. Hazvieaemcs Ounonsaphwiil
mpanzucmop ¢ uzoauposaruvim 3ameopom IGBT (Isolated Gate Bipolar Transistor).
lIpeumywecmeom noiHOCmMvio YNPABIAEMbIX MPAHIUCIOPOS SABAAEMCS 1€2KOCMb YNPABIEHUS
U HU3KUe nomepu npu pabome mpaH3ucmopd.

Brntouenue u eviknouenue ocywecmensemcs
nooaveu u CHAMuUeM NOJLOHCUMENTbHO2O HANPANCEHUS MEHCOY 3AMBOPOM U UCTMOKOM.
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Pucynoxk 13. Kombunuposanmwlii mpansucmop



Ilonynpoeoonukoevie nekmpuuecKkue annapamul

Hzonauua samsopa
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Pucynoxk 14. Cxemamuueckuii paspes cmpykmypwol IGBT



Ilonynpoeoonukoewie Inekmpuueckue annapamnul

Ilpouecc exnwuenus cocmoum u3 08yx ImManoe6:
1. Ilpu nooaue nonoxcumenbHo20 HANPANHCEHUS MENCOY 3AMBOPOM U UCHOKOM HPOUCXOOUM

OMKPbIMUE N0NE8020 MPAH3UCOPA (popmupyemcs Kanau n);
2. Jlsuoicenue 3apsa006 uz ooracmu n 8 ooaacmes p NPuUBOOUM K OMKPLIMUK OUNOTAPHO20

mpaHn3ucmopa. Buikitouenue — obpamuoe HanpsdiceHue Ha 3ameop.
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Pucynoxk 15. Ilpoyecc sxknrouenus mpau3ucmopos.
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szynpoeoduukoeble dleKkmpuudecKue annapamaosl

Tupucmop — uemvipexcoUHbLU NOTYNPOBOOHUKOBBLU NPUOOD, HAXOOAUWUUCS 8 08YX
YCMOUYUBLIX  COCMOAHUAX: 3aKkpblmom u omkpvimom. K nepexooam 11y u Il nooseoeno
npamoe Hanpsdicenue, k nepexooy - Il, - oopamuoe. Uepez nepexoo 11, npoxooum mok
KOJLIEKMOPO8 08YX MPAH3UCTOPOB (MOK OblPOK U 2]IeKMPOHOB).

B pe3ynemame cymmapuwiii mox :

i=ly + Iy + iz, (a1l31 + azlsp)
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Pucynox 16. Cmpykmypuasa cxema mupucmopos




Ionynpoeoonukoguvle nekmpuuecKkue annapamol

e Catheerde

Pucynox 17. Cospemennvie mooyau GTO u cmpykmypa.



Ilonynpoeoonukoevie Inekmpuueckue annapanl

Pucynoxk 18. Cospemennvie mooynu IGBT



Ilonynpoeoonukoguvie anekmpuuecKue annapamaol

Bvicokue ounamuueckue xapakmepucmuku npuoopa 6e0ym K pocmy nomepb npoeoOUMOCHIU:
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Pucynoxk 19. llpunyunuanvuasn cxema opatisepa ons ynpaeienus IGBT




Ionynpoeoonukoguvie nekmpuuecKkue annapamol

Mooyau IGBT.
1. Kommymupyemwie moxu 0o 2000A.

2. Hanpsowcenue — 5-7kB. =
3. Jleeckocmb  ynpaenenus. _ —] ..\
4. Kpumuunwl k nepenanpsajicenusim.
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Pucynok 20. Mooynu IGBT



Cnacuoo 3a enumanue!!!
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