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MeTtoanuyeckue yKa3aHUA
K BBINOJHEHUI0 KYPCOBOI'0 NMPOEKTA MO JUCHUIINHE
«CHJIOBAS DJIEKTPOHUKA»

BBenenue

Ha puc. 1 uzoOpaxena obmias QyHKIIMOHAIbHAS CXEMa CHUCTEMBbI CTa —
Ownmsanuu HanpspkeHus (Toka) . OCHOBHBIE Y3IIBI cHCTEMBI . TpaHcdopmarTop
(T) ; Bemmpsamutens (B) ; crmakuBaronuii LyCi—dunetp (P1) ; Tpanchopmarop ,
obpasytor Omok murtanus (bII) cumoBol 1enmu TpaH3UCTOPHOTO MPeodpaszo —
Barens (TII) . Cxema ympaBieHHsS COCTOUT M3 : T€HEpaTtopa MHI000pa3HOTO
Hanpspkenust (I'TTH) , moporoBoro snemenrta (I13), OydepHoro (cornacyromniero)
kackana (bK); cxembl cpaBHeHusi curHanoB 3amanusi U,,, U oOpaTHOW CBs3H
U, , CC; cenektopa curnamoB oOpatHoii cBs3u (Cen.) . OOparHast cBsi3b B
CHUCTEME OCYIIECTBIISCTCS C IMOMOIIBI0 3ieMeHTa obOpatHoi cBs3u (OC) .
QOYHKIHMIO CXEMbl YIIPABICHHUS MOKET BBINOJIHATh CEPUNHBIN HHTETPabHbBIN
HINM— koHTpOILIED .

Hampsixenue cet U, TOIKIIOYaeTCsl K MEPBUYHON OOMOTKE TpaHcdop —
Matopa T BeIKIIOYaTeNneM S ; mpeaoxpaHuTenb F obecrneunBaer 3amuTy CHU —
JIOBOM IIEMU OT MEperpy3oK Mo TOKYy wiu Kopotkoro 3ambikanus (K3). s
NUTAaHUsI CXEMbl YNpaBlieHUd MOXeT norpedoBarbest mamomornbii BIT (BII
Cx. Ynp) . CrangaptHeiii HaOOp BBIXOJIHBIX HampspkeHud 3toro BII: +15B,
+5B . Ilpu 5TOM Ha BTOpUYHOI CTOpoHE TpaHchopMaropa cleayeT mpe —
JTyCMOTPETh JONOJHUTEIbHbIE BTOPUYHBIE OOMOTKHM MO YHUCITYy BbIXx0A0B bII .

Kpatko o Ha3HaueHHWM CHUCTEMBbI U €€ Y3JIOB .

CucrteMa craOunu3anuu TpeAHa3HaueHa IJis MOAJACP>KaHHUS TMOCTOSIHHBIM
HaIpsHKEHUST WJIM TOKa B HArpy3ke HE3aBHUCHUMO OT KOJIEOaHWM HaIpsKEHUs
ceTd U, WIM CONPOTUBICHUS HATPY3KH .

Tpancpopmarop T , MOAKIIOUEHHBINH TEPBUYHON OOMOTKOM K CETH , 1103 —
BOJISIET TMOHU3UTH (MTOBBICUTH) HAIpPSDHKEHHWE HAa BTOPUYHOW OOMOTKE IO Tpe —
oyemoro 3Hauenus . Kpome toro T oOecneunBaeT rajbBaHUYECKYIO Pa3BsI3KY
cunoBor nenu TII or nwuraromen cerw .

Brimpsimutens B mpeoOpa3yeT nepeMeHHOe HampssKeHHUE , KOTOpOe CHH —
MaeTcsi CO BTOPUYHON OOMOTKH TpaHchopmaTopa B MOCTOSHHOE (TOYHEE
BBINIPSIMJIEHHOE) C OOJIBIIMM YPOBHEM ITyJIbCALIUH .

Ounptp @1 npenHazHayeH IS CTIaQKUBAHUS BBITIPSIMIICHHOTO Hamps —
skeaust U; Ha Beixojae BII, unm cHuxeHust ypoBHs mynbcanuid . U; — Ham —
psOKEHUE NUTAHUS LENU KOJUIEKTOpa WM CTOKa cuiioBoro tpuoxa TII.

TII —3T0 , MO CyIIECTBY , MOIIHBIA TPUOJ , pAOOTAIOIIUNA B PEKUME
KJIF0Ya , KOTOPBI COBMECTHO CO criiaxkuBarommm ¢guibtpom LoCy mpeobpasyer
MOCTOsSIHHOE HampsbkeHne U; B ympaBisiemoe nocrosiHHoe Uy .

OC — cxema obpatHoil cBsizu . Eciii oOpaTHast CBsI3b 1O HAIPSKEHUIO , TO
ATO — PE3UCTOPHBIA JIEIHUTENb ; €CIM K€ oOpaTHasi CBS3b MO TOKY , TO 3TO
yalie BCEro — CTaHJIapTHBIN IIYHT .



Cenexrop Cen. DTo cxema , KOTopasi peanu3yeT BbIOOp M3 JIByX CHUTHAJIOB
OC, no wnanpspbkenunto Uy, win Toky U, i, HAaHOONBIINN B JaHHBIX YCJIOBHUAX
paboTBl CHCTEMBI M TIOJIAeT BBHIOpaHHBIM curHam Ha cxemy cpaBHeHusi CC .
Cuctema , comeprkaiiias CeJIeKTop , MOXKET paboTaTh B peKUMaxX CTaOUIIM3aluu
M0 HANpPSOKEHUIO U TOKY . [IpM OTCYTCTBHMU CeNeKTOopa CHUCTEMa MOKET BbI —
MOJIHATH TOJIBKO OAHY 3ajJlauy : CTaOWIM3UPOBATh JIMOO HAMpspKEHUeE , TM0o
TOK , B 3aBucuMocTu oT Tuma OC .
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PaboTta u Ha3HaueHue aneMeHTOB cxeMmbl ynpasienus (LIMM—konTpon —
Jepa) moJapoOHO OMUCAaHbl METOAMYECKUX YKa3aHUAX W MaTepuajax MeTOAH —
YECKOTO COMPOBOXJICHUS KypcoBOro mpoektupoBanus [1, 2, 3, 4] . Ormetum
auib , uTo BK —3T0 snemeHT , cornacyronmii BEIX0J] CXEMbl YIIPABICHUS 10
HaANPSDKEHUIO , TOKY , MOIITHOCTH C BXOJHOW IIEThI0 MOIIHOTO Tpuojaa (WUiu
rpynmnsl Tpuoaos) TII .

[Ipexxne yeM NPUCTYNUTh K pacyery CieAyeT O3HAaKOMHUTBHCS C HEKOTO —
pBIMH BapHaHTaMH cXeM OJOKOB muTaHus cuiaoBoi mermu TII (pumc. 2, 3)
MoryT OBITh IPENJIOKEHBI W JIPYTHEe BapHAHTHI .



Tunosbie cxembl BII mpeoGpa3oBartenei

brok — cxeMa CWJIOBOM IleNMU MHUTAHHUS TPAH3UCTOPHOTO MpeoOpa3oBaTes
npejacraBieHa Ha puc. 2 . OHa BkiIO4aeT B cels : cuioBoi Tpancpopmarop T,
BBITIPSMUTENb CTIaKuBaomui Guiabtp D1, UMIYIBCHBIA TPaH3UCTOPHBIN
npeodpazoBarens TII um Harpy3ky H . IluTtaromas ceTb W, COOTBETCTBEHHO ,
TpaHchopMaTop MOTryT ObITb OJAHO(DAZHBIMU U TpeX(Pa3HBIMU . BHIIPSIMUTEIU —
OJIHO — MOJYNEPUOJHBIMA U JBYXIOJIYIEPUOIHBIMHU .
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Ha puc. 3, a, 6, B, T npHUBEAEHbI CXEMbl TPAaHC(HOPMATOPOB U BBIIPSIMHU —
TeJe , pPEKOMEHyeMble K MPUMEHEHUIO B KYpCOBOM MpoekTe . s Bcex
CllydaeB IPHHSTO , YTO BBINpsAMIICHHOE HampsbkeHue U, criaxuBaercs [—
obOpasubiM ¢unbTpoM L,C; . [lepBuunbie 0OMOTKH TpaHCPOPMATOPOB HE
noka3aHbl . CXeMbl COEUHEHHs MEPBUYHBIX OOMOTOK TpeX(aszHbIX TpPaHC —
(GhopMaTOpOB BBIOMPAIOTCS CaMOCTOSATEIBHO .

Hanpsokenne Ha Bbixoge L;Ci—dunbtpa sBasercss mutatorum st TIT .
[ToaToMy TpaHchopmaTOp , BRIIPSIMUTEIND , GUIBTP HA3BIBAIOT TaKXke OJIOKOM
nutanus (BII) . [lns tpansucrtopHoro mpeoOpazoBatens bII cinenyer paccma —
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TpUBaTh KaK MCTOYHUK HAMpsDKEHUs C 3.4.C. E; U BHYTpEeHHUM CONPOTHB —
JaeHueM Iy (puc.4, a) . B cBow ouepens TII sBasieTcs peryimpyemMbiM HCTOY —
HUKOM TIOCTOSIHHOTO HampsikeHus: Ug M0 OTHOIIEHUIO K HEKOTOPOW KOHEYHOU
Harpy3ke H.

[To cymectBy E; —aT0 Hampsikenue Ha Bbixonme L,C;—dunbrpa B pe —
KUMe OJIM3KOM K XOJOCTOMYy Xoay (x.X), T.e. E; = U, . BHyTpennee co —
IPOTUBJICHUE ONPEAEIAETCA CyMMOU Iy, = Ra + Ry + Ry . 31mech : Ry — BbI —
XOJIHOE COMNpOTHUBJIEHUE TpaHcpopMmaropa . R, — conpoTuBiieHne IHUOI0B
BeIIpsIMuUTENS ; R, = R, 17 olHOMOJIyNEepHOJHBIX CXEeM BbIpsAMIeHus ; R; =
2R, nns nBYXIOJYNEPUOIHBIX CXeM . R, — COMpOTUBICHUE OJIHOTO U3 JHO —
JIOB TIPSIMOMY ITOCTOSHHOMY TOKY . Ry — aKTUBHOE CONPOTHBICHHE OOMOTKH
CrilakuBaroniero apoccens (uibtpa @1 .

Ecmu npencrasute TII Bmecte Harpy3skout H B Buae mepemMeHHOro
conpoTuBiieHus , Harpyxatomiero bIl, To mpu u3BectHeix E; u ry, HE —
TPYAHO PaccUuTaTh M MOCTPOUTH HArPy304YHYIO Xxapaktepuctuky bBII kak
¢yuxuuto U; =f(l;) cormacHo Beipakenuto U; = E; —Iir,, . TunoBas Har —
py304YHas XapakTEPHCTHKA TpUBEICHA Ha puc.4, 0 .
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Ha puc. 5 nanel nBa mpuMmepa MOJKIOYEHUs Bbixojga ¢uiabTpa Pl k
cuinoBoil nenu TII. OHM HEe MCUEpPNBIBAIOT BCEX BO3MOKHBIX BAPUAHTOB CXEM
noakirodeHus . Coocreero TII cocrouT u3 moiHOTO Tproda V WM TPYIIIBI
MapajuieIbHO COEAUHEHHBIX TPHOJIOB , €CJIM MOIIHOCTH OJHOTO HEIOCTAaTOYHO ,
BBICOKOYACTOTHOTO criaxuBatomero ¢umstpa LoCy u obpatHoro nuoma Vj .
Tpuon (rpymnma TprozaoB) paboTaeT B pexume Kioua (pekum D), BeimosHseT
byukuoo perynupytomero sneMmerTa (PJ). Yopasinenue TpuoaoM OCYIIECTB —
asiercst ot cepuiiHoro IIIMM—koHTpoiiepa WM CHelUalbHO pa3padOTaHHOM
cxembl . OOpaTHBIA AUOMA CIYKUT JJIS 3allUThl TpUOAa OT MpoOOsS MPU KOM —
MyTallMi ToceaHero B mpouecce padoter TII
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Paccmotpum paboty TII B kadecTBe perynsropa Hampsbkenus U, Ha
Harpyske . [loscHenus — Ha puc. 6 . Tpuon V mepekitodaeTcsi ¢ BBICOKOH U
noctosstHHOW 4vactoTod f (mepmomoM T) M3 COCTOSHHUS OTCCUKM (BBIKJIIOYCH) B
COCTOSIHME HachIlleHus1 (BKiItoueH) . HTepBan mepuona , B T€UEHHE KOTOPOTO
TPUOJ BKJIIOUEH HA3bIBAIOT MHTEPBAJIIOM HMITYJIbCA . WM MPOBOJUMOCTH T, ,
WHTEpPBAJ BBIKJIIOYEHHOT'O COCTOSIHUSI — May3bl [ .

,\Uv_oz 34 <= T —
| | A
< T”‘L —‘.Tm U «< ”’é —‘.Tm >

B wunTepBane ummynbca HamnpspkeHre U; NMPpakTUYECKH TOJHOCTHIO MPH —
KJIQJBIBACTCS K IICTH HArpy3KH , KOTOpas COCTOHUT W3 CIUIAKHUBAIOIICTO (DUIb —
tpa LoCyp m cobOctBenno Harpy3ku H . Mexay Toukamu 3 u 4 noakirO4eH
obpatHbii auon Vo .B uHTepBasie mmmynbca Vo cMmelieH oOpaTHo U, cie —
JIOBATENbHO , 3aKphIT , 2 Uy = Uy = U; . [Ipu 3TOM B 3neMeHTax (uibTpa
3armacaeTcsl SHEprus , a HanpsDkeHue Ha Harpyske Ug IMOCTENEHHO HapacTaeT .

B wmHTepBane may3pl T, TpHUOJ BBIKIIOYECH W IIENb HArpy3KH OTCEYCHA
OT WCTOYHMKA THTAHHS . TeTIePh (YHKIMIO WCTOYHHKA TMUTAHUS BBHITIOTHSIOT
aneMeHThl GuibTpa . 3a cuer 3amaceHHoM B Lou CgsHeprum amonm Vo cme —
maeTcs mpsMo , Hanpspkenne U,g MagaeT mpakTUYeCKd N0 HyJIs , a 3amaceH —
Hasi DHEPTUs TOCTYIMaeT B HArpy3Ky , MOJJEPKUBas TMOCTEIIEHHO YMEHbIIA —
romeecss HampspbkeHne Up . Ecnmm dactora mepekirodeHus TpHuoda JI0CTaTOYHO
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Benuka , a punbTp LoCy paccunTaH mpaBWIIBHO , TO YPOBEHb ITYJIbCAIIMU HA —
npsbkeHuss Ha Harpy3ke Uy HeOOmbIIoN .

Hanpsioxkenuem Ug , Tokom lp 1 MontHOCTRIO Py B Harpy3ke MOKHO yo —
PaBIATh , U3MEHAS JUIMTEIIBHOCTh MMITYJIbCOB T, (puc. 6) . Hampumep , yem
Ooxabmie T,, WM OTHOCHUTEIbHAs UIMTEIbHOCTHL 1,/ T ,TeM Oombme Up, lg,
Po . OTHOCUTENBHYIO JJIMTEILHOCTh HA3bIBAIOT KOA(GOUIIMEHTOM 3aroIHEHUS U
obo3navator K, =T,/T.Cpennee 3a nepuos 3HaueHue HampsikeHuss Uy om —
penensieTcsl Kak

TM
u, - [u,dt =T—”-U1 =K,-U, .
T T

Ho nampspkeHHMe W TOK Harpy3Kd 3aBUCSAT HE TOJIBKO OT K, , KOTOphIM
yrpapisitoT ¢ nomonipto HIMM—konTposnnepa . Ecniu n3Mensiercss HanpshKeHue
nutatonieit cetu U., =220B , wiu 380B , a cienoBaTenbHO , HAMPSHKECHUE
nmutanuss TIT U;, To mpu mocrosaaom K, (T,) cpennme 3naueHus U m |
Toke HecTaOwibHbI (puc. 7) . Konebanus nHanpspkenwid nuranus TIT U;£AU;
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u Harpy3ku UptAUg 01HO3HAYHO CBSI3aHBI MEXIY COOOM .

Paccmotpum paboty TII B cuctemax craOuiu3aluy HanpsDKEHHS U TOKA ;
MHayYe MX Ha3bIBalOT cTadmimn3aTopamu . OCHOBHOE Ha3HAYEHHE TAaKUX CHUC —
TE€M — MOJJIEPKUBATh MOCTOSHHBIM HaNpsDKeHUE (TOK) Harpy3ku IMpU KOJIe —
OaHMSX HaIMpPSKEHUS CETH WM U3MEHEHMSIX Harpy3ku R .

Crabunuzanus HanpsbkeHus . Ha puc. 8, a npuBeneHsl rpaduxu , U30 —
Opakaromye pPeakIuio CTa0WIN3aTOpa HANpPsHKEHUS Ha W3MEHEHUs Hamps —
)kenust mutanus U,;=AU; npu R, =const. Eciu nanpspkenue nurtanus TII
Bo3pactaeT AU;, mia coxpaHeHus HanpspkeHust Uy, HeM3MEHHBIM cxema
yOpaBIEHUS JIOJKHA YMEHBIIUTh JUIMTENBHOCTh |, (upuHy) uMmyibcoB U
= Uz Tak , 94TOOBI MX BOJIBTCEKYHJAAs IUIOMIAJb oOcTajach mpexkHed . Eciu xe

8




HaIpsHKCHUE TMHTAHMS YMEHBINAETCS , TO IMHPUHA UMITYIhcoB U,y J0MKHA
COOTETCTBEHHO Bo3pacTu (0) . B oboux ciyuasx cpegHee 3HAUYCHHE Criia —

U =U
— :0 o - — Uyo=Uy,
| | LA, - ,
| TM{= | —U __._: :__: __._: —AU
1 - | —
| A ] L
) A .
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XKEHHOTO , ¢ momotisio guibtpa LoCy, Hanpspkenus Harpy3ku Ug mpaxTé —
YECKH HE MEHSETCH .
AHanornyHo CTabMIM3aTOpPbl pearupyroT Ha u3MeHeHus R, (TouHee TO —
ka lo, motpebnsiemoro Harpyskoi) . Poct wimu ymensinenue R, mpuBoauTt k
usmenenuio lg u Iy . ITockomeky Uq = E; — 1y (13 £ Al) , To Henz0exHO 10 —
apistoTcst npupamienuss AU; . 1 B atom ciywyae crabunuzanus Uy obecre —
YMBAETCS MOCTOSHCTBOM BOJIBTCEKYHIHOM IUIOIIAA HUMITYJIbCOB Uy .
Crabunusaims Toka (puc. 9) . [TosoxuM cHavaja ,4T0 HANpPSHKECHHE TN —

TaHusa crabmimmzatopa U; = const, a compoTuBiIeHUE HArpy3Kd U3MEHSETCS B

I UV.U=U3.4
] ] T[T 71T [T 1 1
| g T T 0 T |
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mUpoKux mpenenax . [lo ompexneneHuio cpegHee 3HAYeHUE TOKa Harpysku lg
JOJDKHO OBITh CTaOWIBHBIM . OUEBUJIHO , IPU TIOCTOSIHCTBE TOKa o, Hampsike —
Hue Uy Oyzner MEHATbCS B IIMPOKUX Mpeesiax BCied 3a CONpOoTUBIEHHEM Ry
B COOTBETCTBUHM C 3aKOHOM Oma

UO.MHH UO.MaKc = IO'(RH.MI/IH RH.MaKc) .

I'paduxu HaA puc. 9 nosicHAwT padory crabunuzaropa Toka . CompoTuB —
JeHUI0 Ry \u; COOTBETCTBYET MUHUMAJbHAS JJIUTEIBHOCTh MMITYJBCOB T
Hanpsokenust Uy u rpaduk lp ¢ pasmaxom mynbcanuid Alg;. COnpoTHUBICHHIO
Ry maxe COOTBETCTBYET JUIMTEIBHOCTh 1., ¢ pazMaxoMm myibcaruit Alg, , cpen —
Hee ke 3HaueHue Toka lop~const.Ecnu compoTtuBieHue Harpy3ku R, Heus —
MEHHO , TO MEXJy CTaOWIM3aTOpaMH TOKA W HANpPsDKEHUS HET Pa3HULIBI .

Wrak . perynupoBanue Ug, lg, Po B Harpy3ke ¢ MOMOUIBIO UMITYJIbCHBIX
TII ocymecTBisieTCs 3a CUET YNPABICHUS [UIMTEIBHOCTBIO MHTEpBaja MO —
BOJAUMOCTH [, CHJIOBOTO TPHOJA , WIH , YTO OAHO M TO XK€ ,3a CUET IIHUPOT —
HO — umnyJibcHON monyisiiuu (LLIM) . [Ipu stom mepuon T =const,a mamm —
TENbHOCTh UMITyJIbca T, U K, U3MeHseTcs B Ipenenax

0<T,<T ; 0K, =<1.
Crabunuzauusa Uy unm |y ocymiecTBisieTcss nuiib B TOM CIIy4ae . €ClId BO3 —
moxkHo um3menenue K, (T,), kak peakiuss Ha HecTabwibHOCTE U; wiu lg B
npoliecce padboThl CTaOMIN3aTOPA .

IHocenoBaTelbHOCTH pacyera y3JI0B CHJI0OBOM LENH
B XO0/ie KypCOBOI0 NPOEKTHPOBAHMS

Craduiau3aTopbl HANpsSZKEHUS

Pacuem mowmnocmu naepysku bBII. [locmpoenue nazpy3ouHbix
Xapaxkmepucmux

N3 3amanus Ha KII u3BecTHBI clieAyromue JTaHHBIC.

1) Hanpsokenue muTaronieldl CeTH W OTKJIOHCHHUS HAIMPSDKCHUS OT HOMH —
HajmpHOTO 3HadyeHus . Hanmpumep : U, = 220B +20% ; 220B + 15% ; 380B +
20% wuT.4.

2) Ilpenensl usmenenust Toka HArpy3kd loyuw < lowon < lomaxe -

3) CrabunusupoBaHHoe HampspkeHue Ha Harpy3ke Uge mpu o yaxe

4) Buyrpennum conpotuiienueM bII mpuxomutcs 3anaBatbes . st uc —
TOYHHUKOB IMHUTAHUSI C MOIIHOCTBIO OT HECKOJBKHX JIECATKOB O HECKOJIBKHX
coTeH BT gomyctumo NpuHATH BepXHUM mpeaen Iy, = 2...3 OM.

Jlns pacdera MomHOCTH , ToTpedsemoit ot BII HeoOXoauMo 3HATH BBI —
xoauble TOK |; m HampspkeHue U; . MOIIHOCTh pacCUUTHIBACTCS TPU MAKCH —
MajJbHOM 3HAYEHWHM TOKa Harpys3ki lp, korma xosddumment 3anomHenus K, =1,
nosTomy mnonaraeM i = gy -

10



Hcxons u3 Kakux yCJIOBUH BBIOMpAETCs BBIXOJAHOE HampspkeHue bIT ?
Bepxuuii 1 HKHUI Tpenensl KoueOaHUs HANpPsHKCHUS MUTAIOIICH CeTH MpU
oTkaoHeHnsIX +20% ; £15% ; 10% cOOTBETCTBEHHO

018UCCT < UceT < 172U06T , 0785UCCT < UceT < 1)15UCGT ; 019U06T SUC@T Sl,l UceT .

Pacuer BII 3aBepmaercs MOCTPOCHMEM HArpy304YHOM XapaKTEPUCTHUKHU
U, =1(l1) ,a T.x. HampsbkeHUE CETH HECTAOWIBHO , TO MPUXOIUTCS CTPOUTH
TPU XapaKTEPUCTUKH , COOTBETCTBYIOIINE HOMHHAIBHOMY HANPSHKEHHUIO CETH U
JIBYM mpenenbHbiM . Hanmpumep , Hanpsbxkenue nutatomei cetn 220B +20% .

B xone pacuera BIl nomxHBI OBITH MOMy4YeHBI TPU 3HAUYCHUS HamnpsokeHus U,
B peXUME OJM3KOM K XOJIOCTOMY XoAy (X.X): E;— 1 HOMUHAIBHOTO
Hanpspkenus: cetu 220B ; 1,2E; — s makcumansHoro 220B +20% ; 0,8E; —
g MuHuMaiibHoro 220B —20% .

Ha puc. 10 noka3zan npumep MOCTPOCHUS HArpy30YHBIX XAPAKTEPUCTUK
B koopauHatax Ui, |; . XapakTepucTuku paccyuThIBalOT 1o (hopmyiam

0 1 MUt HOM 1.MaKc 1
Puc. 10
Uy = Es— Iyt ; U = 12E — Iyt , Up = 0,8E; — Iy, (1)

Bepxnue xapakTepucTuka W TapaMeTpbl OTMEUYEHBI 3HAKOM «+» , HIDKHHE
3HAKOM «—».

UtoObl 00eceunTh CTAOMIM3UPOBAHHOE HampsbkeHue Ha ypoBHE U,
pH MaKCUMAaIbHOM TOKE loyae = |1 yaxe ¥ MUHHUMAJIBHOM HaIpPsDKCHUH Ha
Beixone bBII U; = U |, HeoOxoaumo BeimosiHeHHE YCIoBUS Uge < U | (CM.
puc.10) . D10 ycioBUE BBINOJHSIETCS , €CIM MAKCUMAJIbHBIA pPACUETHBIN
koddurmenT 3anomHeHus K, .. < 1.Pekomennyembie 3HaueHUS K, 0 =
0,9...0,95.

Takum 00pa3oM TOJIYyHarOT pacueTHBIE COOTHOIICHUS

UO.CT = Uil.MI/IH.KS.MaKC = (O,8E1 - rBH'IlmaKc)K&MaKc;
OTCIOJIa HaIPsDKCHHE

El _ UO.CT + Ty - Il.MAKC : KS’.MAKC : ( 2 )
O’8K?.MAKC
11



MOIIHOCTh Harpy3ku bII

P1 = E1li vaxe - (3)
Paccunrtannoe mo dhopmyne (2, ) 3HaueHust E; m MOryT okaszaThCsi HeEC —
KOJIBKO 3aBBIIIEHHBIM , 4YTO TO3BOJIUT YYECTh MOTEPU HAa CHJIOBBIX 3JIEMEH —
tax TII, mapameTpsl KOTOPBIX IMOKA HEU3BECTHHI .

Ecimm mecrabmipHOCTh TMTaronied cetm He +20% ,a +£15% wnmm +10% ,

TO MUHUMaJIbHOE HampsbkeHue Ha Bbixone BIT: 0,85E; — Iyl yaxe 11 0,9E; —
w1 waxe @ COOTBETCTBEHHO

E — UO.CT + Mgy - Il.MAKC : K3.MAKC E1 _ UO.CT + gy - Il.MAKC ’ K3.MAKC . (4 a 6)
' 0’85K3.MAKC 0’9K3.MAKC o

Urak . E; — Hanpspkenne Ha Bbixoge guibtpa L;C; B pexume X.X win
om3kom Kk Hemy E; = Uy = U e - P1— pacuetnas momHocts BII, koTo —
pas CKJIaJbIBacTCs M3 MOIIHOCTH MOTeph Ha anemeHTax BIl u momHocTtH ,
noTpebisiemoit npeobOpazoBareneM . MomHOCTh P; MeHbIlie rabapuTHOM , WK
YCTaHOBJICHHONW MOIIHOCTU P, TpaHchopmaropa Oioka mutaHus . P,
YUHUTHIBACT €IIe W HECOBEPIICHCTBO CXEMBI BBITIpsAMIicHUS . OOmiee mpaBmiio :
IIPU HCIIOJB30BAHUH JBYXITOIYIICPUOMHBIX CXEM BBITIPSIMIICHUS P.,; MEHBbIIE ,
YeM TIPU HWCITOJIb30BAHUU OJTHOTIONYIEPHOIHBIX , UTO SIBISETCS JOCTOMHCTBOM
MIEPBBHIX.

INIPUMEPI

YcnoBus .

1. Hanpsokenne muraromeii cetn U, = 220B £20% , f= 5001 .

2. HomunaneHoe 3HadueHue Toka Harpy3ku BIT |y ,., = 1,4A ; npenens
m3menenns 0,2A < |; <2.8A ; BHyrpeHHee comnpotusienue BII r,, =3 Om.

3. CrabunusupoBanHoe HampsbkeHrne Ha Harpy3ke TII mpu |y yuee™ lovae =
2,8A Up;=12B; K, yae =0,95.

3ajaHue .

Paccuurtate E;, P;; paccuntarh M moCTpOUTh HArpy304YHBIE XapakTe —
pUCTKH 1o 00pasiy puc. 10 .

Pacuer .

1. Paccunrarp Hampsbkenue E; (2)

| Kyue 12+3-2,8-0,95

E = User + W liauxce — =26,29B = 26,3 B.
0,8K, e 0,8-0,95

2. Momnocts BIT (3)
P: = Er'liyae = 26,32,8 = 73,64 Br.

3. PaccunTarh ¥ NOCTPOUTH HArpy30YHBbIC XapaKTEPUCTUKH B Mpeaesiax
n3meHenus Toka lp: 0,2A...2,8A (1).
U =1,2E, —ryel1=31,6 =31y ; Uy =263 -31;; Uy =21,04—3:1;.

12



PesynbpTaThl pacyera nomenieHsl B Tabnuiy 1

Taomuma 1
I,A 0 0,2 ..0,6 1,0 1,2 1,4 1,6 2,0 2,8
Uu,B |26,3 25,7 23,3 20,3 17,9
U, B (21,04 | 20,4 18,4 15,04 | 12,64
U,",B | 31,6 31 28,6 25,6 23,3

PacueTsl MmokasbiBaroT : a) 3HaueHus HanpskeHIH U’ e \Uivae 1 U lyare
HecymlecTBeHHO oTiauyarorcs ot 1,2E; , E; u 0,8E; coorBerctBenHo; 6) U |y =
12,63 B Gomnbiie Hanpspbkenus cradomnuzanuu Uy, =12 B, 94T0 coOTBEeTCTBYET
ycnoButo 3amanus . Ha puc. 11 npencraBiensl rpadKu MOCTPOSHHBIX Xapak —
TEPUCTUK

y f==3168
30
28
26
24
22

20|
18
16

T4
17 ]

u' =318

1TMAKC

u,. =128

0.cr

N O~ o

Y
0 02 040608 10 12 14 16 18 20 22 2426 [

Puc. 11

13




Pacuem 6noxa numanus (bIl)

Hwxe npuBoauTcs METOAMKA pacuera , M3J0KeHHas B [4], u npumep .
[Ipu pacuere cxem Bbipsimuteneid bII HE0OOXOAMMO yUHMTHIBATH AKTHBHOE
CONPOTHUBJIEHUE M PEAKTUBHOE CONPOTUBIEHUE pPACCEIHHE OOMOTOK TPaHC —
¢dopmaTtopa . OpUEHTUPOBOYHOE 3HAYCHHE AKTUBHOTO COMPOTUBJICHUS , IPUBE —
JEHHOTO K ¢aze BTOPUYHONW OOMOTKHM pacCUMTHIBaeTCA 1Mo (opmyiie

E s-f-B
ek g \4/ E1
o! "Pm 0'0

OPUEHTHUPOBOYHOE 3HAYCHHE HMHIYKTUBHOCTU paccesHusi TpaHcdopmaropa ,
NpUBEJACHHON K (paze BTOPUYHON OOMOTKH — IO Qopmylie
E, 1

|0f-Bm 4s.f.Bm '
EOIO

rae K, k. — ko3 duiimeHTs! , 3aBUCSIIME OT CXEMbl M XapakTepa Harpys3Ku
BEITIPSIMUTEA |

Eo — BeIpsiMiIeHHOE HampsikeHue , B ;

lo — BEIIpSAMIIGHHBINH TOK , A ;

f —4gacrora cern, I'm;

B — MakcuMasibHasi MarHWTHasE MHAYKIMS B MarHUTONPOBO/IE (CEPACUHUKE)
TpaHcdopmaropa , T ;

S — YMCIIO CTep)KHEH TpaHchopMmaTopa , Ha KOTOPBIX PaCIIOI0KEHBI OOMOTKH .

Pasmepsl cepaeuynnka TpaHcopmaropa (KOHCTPYKTHBHBIH mapameTp Q.Q,)

OTPENENIIOT 1o (Gopmye

L, ~ k.S

_ P,;10°
Qen =5 255 -B,S1,,5-Kk,
rne P, —rabapuTHas MoOImIHOCTH TpaHchopmaTopa , BA ;
Q. — MOJTHAS TUIONIA/Ib CEUYEHUSI CTEPXKHS CepleYHUKA , HA KOTOPOM pac —
TIOJIOKEHbI OOMOTKH , CM?
Qo — IIomIalb OKHA CEpJICUHUKA , TPUXOJAIAACT HAa OOMOTKH OJTHOTO
CTePXKHS , CM” |
8 — IUIOTHOCTb TOKAa B OOMOTKa , A/MM
N — k03hPUIMEHT TOJE3HOro NEeUCTBUS TpaHcopmatopa ;
K. — KOO PHUIIMEHT 3aroIHEHUSI CEUYCHUSI CEePICYHHUKA CTaJIbIO ;
Ky — KO3 (UIIMEHT 3amOoJHEHUs OKHA MEIbI0 OOMOTKH .
B cootBercTBUM C puc. 12 (M300pak€Hbl TUIIBI MarHUTOIPOBOIOB)
Q. =ab , Qy=ch.
3nauenus By, 6, m,, 3aBucAT OT P, f u Mapku cramum (cM. Tabu. 2). 3Ha —
yeane K. = Q./Q., (Q.— umcroe ceucHHe CTanM) 3aBUCUT OT TOJIIUHBI JIHC —
TOB HWJIH JIEHTHI cepaednnka ; Ky, = Q,/Qq (Q, — umcroe ceuenme meam 0OMO —
14




| < T| =| H »—-J/
4
- _AL
a a
7———5-1 C a V) —2———-—8— C a
3 S=1 6
/ Y
a2 N l
é L~
~ A
| e
L| < I |
» s
c 9 _J 0
L 4
C
- - il 8§ - A
S=2 c 4
8 e
d
‘ S=3 S=1
| 0
O
——ta o |8 ,
S = . ! 7
S1Z 7
| a
0 !

Puc. 12
TOK B OKHE CEpPJCYHMKA) 3aBUCUT OT MApKU MPOBOJAOB U OT P, .
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OpHUEHTUPOBOYHOE 3HAYEHHE IIMPHUHBI CTEPXKHS CEpACYHUKA OIpenessercs

no (Gopmyie
a~0,7yQ,Q [cM]

Jlanee BBIOMPAIOT CTaHAAPTHYIO IUIACTUHY JJII HAOOPHOTO Cep/IeYHUKA
WIM CTaHJAPTHBIA BUTOM (JIEHTOYHBIN) pa3pe3HON CEpIIECYHUK , UMEIOIINE
pa3Mep a, OJM3KUil K TMOJy4eHHOMY 3HadeHHIo . OnpenesnsioT TONIUHY
Habopa (makera) Ui CepAeYHMKA W3 IUIACTUH WIA IIUPUHY JIGHTHI JUIS
BUTOI'O CEPJICYHUKA :

5~ Q,Q0
a-c-h
PexomMenyercs , 9ToOBI BBITIOJNHSUIACH yCloBUs : a<b<2a.
D.4.c. OTHOTO BHUTKa OOMOTKHU
e =4,44FB,Q.k.107".
Pacyer ymcna BUTKOB M JAMaMeTpa MPOBOJAOB OOMOTOK HMPOBOAMUTCS OOBIYHBIM
NopsiAKOM (CM . TIpUMEpP pacuera) .

CunoBoil OJIOK MHUTaHUSI PACCUMTHIBAETCS B MPEIIOJIONKEHUU , UTO BBIIT —
pAMUTEND [JI1 MOIIHOM Harpy3ku paboTaeT Ha CriaXUBaKOIMN (UIbTD ,
HAYMHAIOLIUICA C WHAYKTHUBHOCTH .

[eMm] .

Hnoykxmusnocms Ha 6xoode ¢hunompa

BenuunHa MHAYKTHBHOCTH Ha BXOZ€ (DUIBTpa BBINPAMUTENS , paboTaro —
IIET0 HAa HWHIYKTUBHOCTH , IOJDKHA OBITh TaKOH , YTOOBI MpPU HAJIUYUHM BBIXOJ —
HOW eMKOCTH (uibTpa OOECHeunuTh MHIYKTUBHBIM XapakTep Harpy3KH BbII —
psAMUTENS . DTO ycJIoBHE OYyJEeT BBINOJHEHO , €CJIM TOK Yepe3 ApPOcCellb He
OyAeT UMeTh pa3pbIBOB , XapaKTEPHBIX JIs BBIIPSAMUTENS , pabOTAOIIEro Ha
€MKOCTHYIO Harpysky . Pa3peiBel OyAyT OTCYTCTBOBATh . €CJM HMHIAYKTHUBHOCTH
Jpoccesist OyJeT HE MEHBIIIE . YeM

~ 2E,
S = (m? —Dmzf -1,
rae M—yucio ¢a3 BBHIIPAMICHUS .
O4eBUIHO , UYTO BBIIPSIMUTEIND , paOOTAIOIIMKA B MIMPOKOM JAHana3zoHe TOKOB lg,
JOJDKEH MMETh APOCCEIb , PACCYNTAHHBI HAa MUHHMMAJIbHOE 3HAYECHHE TOKA .

Ecimn orcyrcrByeT NMOAXOAALIMNM CTAaHAAPTHBIA JIPOCCEIb , TO JJI OPUEH —
TUPOBOYHOI'O IIOACYETA IAJCHUs HAIpPSHKEHUS Ha JIPOCCENIe 10 €ro KOHCT —
PYKTUBHOI'O pacdeTra MOXKHO BOCIOJIb30BaThcsl Tabi. 3 . Ilocie KOHCTPYKTHB —
HOT'O pacyeTa JApPOCCeNsi HY>»KHO BHECTH B PacyeT BBIIPSAMUTENS IOINPABKy Ha
BEJINYMHY NAJEHUs HANPsDKEHUS Ha APOCCEIIe .

3HaueHue MHIAYKTUBHOCTU L;,C KOTOpoil HaunHaercs (QUIbTp . CyIliec —
TBEHHO BIIMSIET Ha BEJIMYMHY NEPEHAINpPSHDKEHUSI Ha 3JEMEHTax (QuibTpa IMpH
BKJIIOYEHHUH BBIIPSAMUTENSA ; B OTOM CJIy4ae HaIpsUKEHUE Ha KOHIEHCaTopax

bunbTpa MMeeT KoJeOATEeNbHBIN XapaKTep W JOCTHTAaeT BEITUYHHBI
16




Tabmnuma 2
PexoMennayembie 3Hauenust By, 0,1, K¢, Ky,
Mapka Kc MapKa K. Mapka K. Mapka K. K.,
cranu cTranu cTainu cTainu AT
3411 | 0,95— [3421 | 0,75— |3411 | 0,93— [3421 | 0,75— A/mm? Nip oo
3412 0,97 3422 0,78 3412 0,95 3422 0,88
3413 3423 3413 3423 1I9JT,
3414 3424 3414 3424 1198,
1511 | 0,89 1521 | 0,82— = = = = 15T
1512 0,93 1561 0,89 50T'm |400I'mp | 50Ty | 400rm
1514 1562
JT;?TH;PJ‘;;?{T 0,35—-0,5 mm 0,05-0,1 mm 0,2—-0,35 Mmm 0,05 -0,1 mMm
Prs..BA Nunykmus By, , Ti
f=50T1 f=400 T«
20 1,26 1,4 1,08 1,33 3,9 6 0,89 0,83 0,26
40 1,37 1,55 1,13 1,47 3,2 5 0,92 0,86 0,28
70 1,39 1,6 1,14 1,51 2,8 4,2 0,94 0,88 0,3
100 1,35 1,6 1,12 15 2,5 3,8 0,95 0,9 0,31
200 1,25 1,51 1,02 1,4 2,1 3,1 0,96 0,92 0,32
400 1,13 1,43 0,92 1,3 1,6 2,5 0,97 0,94 0,33
700 1,05 1,35 0,83 1,2 1,3 2,1 0,97 0,95 0,34
1000 1,0 1,3 0,78 1,15 1,2 1,8 0,97 0,95 0,35
2000 0,9 1,2 0,68 1,05 1,1 15 0,97 0,95 0,36
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AE}
Eep = B[ 14—
Cm 0[ E j

3HaueHue AEg, /E, 3aBUCUT OT OTHOLICHUS 0O4y/®g U ONPEIEIseTCs IO KPU —

0

Boi 1 Ha puc. .KoaddunumenT 3aryxanus KoHTypa (GUIBTpa

ocdjzi R; + L, )
2L, CE,

31ech R; — BBIXOJIHOE COINPOTHBIICHHE BBIIPSMUTENS , ONPEAEIAECTCS U3 €ro
Harpy304HOHW XapaKTEPUCTHUKH .

¢ — COOCTBEHHasi 4acToTa (uibTpa
1

w, el

OObIYHO , yeM Ooublle BenuyuHa Lj, TemM Oosbiie OynyT nepeHanpsKeHUus .

Ta0Omuna 3
OpHEeHTUPOBOYHBIC 3HAYEHUs IaJCHUS HANpsOHKCHHH Ha apocceie (uiabTpa
Po = Eolp, BT AE ipu =50 I'ig AE, mpu f = 400 '
10 — 30 (0,2 ....0,14)E, (0,07 ....0,05)E,
30 — 100 (0,14 ....0,1)E, (0,05 ....0,035)E,
100 — 300 (0,1 ....0,07)Eq (0,035 ....0,025)E,
300 — 1000 (0,07 ....0,05)E, (0,025 ....0,018)E,
1000 — 3000 (0,05 ....0,035)E, (0,018 ....0,012)E,
10
08\
06 \ \
\\ \\\
04 \\
\\2
~
\
02 AN ~
\j "““‘-—-..‘_“___‘_
""'--..___________._---—.
0 a
02 04 06 08 10 12 Lo
W,
Puc. 13

Ecim E;, mpeBbIIIacT AOMyCTHMOE JJISi BBIOPAHHBIX KOHJICHCATOPOB pa —
Oouee HaMpsOKEHHWE ,a JUIs L; YMEHBIIUTh HEJb3s , TO TMOCIEAOBATEIBHO C
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npocceneM (GUIbTpa BKIIOYAIOT MYCKOBOE COMPOTUBIICHUE . ITO COMPOTUBIIC —
HUE , CYMMHPYSCh C BBIXOJHBIM CONPOTHBICHHEM R, , yBenmuuumBaeT 3HaueHUE
Oy U TEM CaMbIM YMEHbBINACT IEPEHANpPsDKEHUS IpU BKIodeHud . [locie
BKitoueHus BoinpsMutenst (BI1) myckoBoe cOMpOTHBIEHUE TOJKHO OBITh
BBIKJTIOUECHO .

[Ipu pe3xkom cOpoce Harpy3ku (M3MEHEHHHM CONPOTUBIIECHUS HArpy3KH)
HaIpsHDKEHUE Ha KOHJEHcaTope (uibTpa TakKe HMEET KoJeOaTeNlbHbIN Xa —
paKkTep U JOCTUTACT BEIUYUHBI

AE”
Ed, = E, [1+ CmJ

EO
"

Cm

3HaueHue TaKXKC 3aBHCHT OT OTHOIICHHIA (X(b/(D(b H OIIpCACIACTCA C

0
MIOMOIIIbI0 KpUBOWM 2 Ha puc. 13 . KpuBag 2 ngaer 3Ha4Y€HUE NPOU3BEICHUS
AE., [ B |G
Eo |01 - Ioz L1
rae lgy ¥ lgpp — TOKM BBIIPSMUTEINSI COOTBETCTBEHHO JO U TOCJE MEPEKII0 —
YEHUSI HArPy3KH .
3Has BEJIMYMHY B CKOOKax, MOKHO OIPEACIUTh OTHOCHUTEIIbHYIO BEIU —

14}
Cm

YUHY TepeHanpsKeHUs

IIpyu HU3MCHCHHUH TOKd HAI'PY3KH. HpI/I pacyeTe 0Oy
0

B (opmyiny cieAayeT NOACTaBIATH 3HaueHue lo .

JInsi KOHCTPYKTUBHOTO pacdera apoccenss (GuibTpa JOJDKHBI OBITh U3 —
BECTHBl MHAYKTHUBHOCTH Apoccenisi L; U MOCTOSIHHBIA TOK uepe3 Apoccedns | .
MOXHO TpensoKUTh CPAaBHUTENIBHO IMPOCTON CIOCOO KOHCTPYKTHBHOTO pac —
yera japocceneil GpuiabTpoB, AaromUid B OOJIBIIMHCTBE CIy4aeB YIOBIIETBO —
PUTENBHOE COBNAJCHUE C DKCIIEPUMEHTOM. MapKku CTaJli W HPOBOAOB JUIS
Jpocceniell peKOMEHIyeTCsl BbIOMpaTh W3 TaOIuIbl 2 .

Ilocne ompeneneHuss OPUEHTUPOBOYHOIO 3HAYEHUS LIMPHUHBI CTEPXKHSA a
cepleuHUKa Jpoccelss 1o ¢GopMmyle:

a~264LI2
HaxXOJsT CEYECHHE CTEP KHS:

QCT = 1,53.2 .
3ateM BBIOMpPAIOT CTaHAAPTHBINA CEPACYHHK, y KOTOPOrOo & HE MEHbIIE MOy —
YEHHOT'0, U OMPENEISAI0T TOJUIMHY Habopa (makera) IUIACTUH WIM LIUPUHY
JIEHTBl BUTOTO Pa3pe3HOr0 CepJ/IeYHUKA

oo Qe

a

3Hasi CPEJHIOK JIMHY MArHUTHOW CWJIOBOW JMHUU |, J7si BBIOpaHHOTO

CEpJICYHUKA, HAXOIAT BCIIOMOTATEIbHBIN KOY(PPUIIUEHT
v Ll
abl,
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C TMOMOIIBI0 KOTOpPOro mo rpaduky Ha puc. 14 onmpenensroT ONTHMAaIbHYIO
JUIMHY BO3JYIIHOTO 3a30pa B cepievHuKke l,, B mporeHrax ot |, m Bemn —
YHHY MAarHUTHOW TPOHHUIIAEMOCTH [, C YYETOM BO3AYIIHOTO 3a30pa .

OTH NaHHBIC TMO3BOJIAIOT TOJIIMHY H3OJSIIMOHHON MPOKIAIKU , 00pa3y —
IOIIe HEeMarHuTHBIN 3a30p B cepaedHuke OpoHeBoro (IlI-oGpaszHoro) tuma
(s=1 na puc.12).

IEZ:O,OSIMIC [Mm]

U YHUCJIO BUTKOB OOMOTKH JPOCCEJS

|
w, =10* _ Ll
1,26 ac

pz[

160116 =
120 -72\ /

¥

N

8010 8 <

40104 i

0,004 0008 M

Puc. 14
JluameTp mpoBoAa OOMOTKH JPOCCES OMPENeNIioT 1o (Gopmyre

I
d=113,|2 ,
[ Dl

2
rie IJIOTHOCTh Toka 0 =3 ... 4 A/MM” , mocie 4ero mpoBepstoT KoOd(PQPuIueHT
3allOJIHEHUSI OKHA CEeplIeYHHKA MEIbI0 OOMOTKHU
_ L w d?
ky = 8-10° —+—
ch

(c u h cmotpu Ha puc. 12 ).
Ecnu monyuennas Benuuuna K, mpeswimaer 0,35, To ciieayeT BbIOpath
CepACYHHUK C OOJIbIIEeH TMIIONIAAbI0 OKHA .

ComnpoTuBiieHHE OOMOTKH JPOCCENsI MOKHO HAaWTH U3 BBIPAKCHUS
2,25w c
= L[2(a+b)+7r§ .

r =
' d?.10°
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B xogne pacuera ,KOTOpPBI OPHUBOAMUTCS HUXKE , ONPEICIAIOT HapaMeTphl
u BeIOUpatoT anemeHTsl BII : Tpanchopmartop , BHIIPSAMUTEND , PUIBTp , THIT ,
MapKy MarHMTOIPOBOJIOB U OOMOTOUYHBIX IPOBOJOB , KOHIEHCATOPOB , L1C1-
bunbTpa ; yTouHseTcss BequuuHa Iy, BII.

Pacuer BeIIpsiMuTens , paboTaromero Ha MHAYKTHUBHOCTB . [Ipumep

IIPUMEP

HUcxonubie naHHBIE .

1. Hanpsbkerne u yactota murtatomeit cetd : U, = 380B+20% . f= 5001 .

2. CxeMa BBIIpAMUTENS : Tpexda3HbI IBYXIOIyNepruoaHblil (cxema Jla —
PHOHOBA) , COEIMHEHHE OOMOTOK TpaHcopMaTopa — 3Be3/a — 3BE3/a .

3. TemnepaTtypa OKpyKaromiei Cpejsl : 0°...+40°C .

4. Hanpsoxenne E; = Uy, = 26,3B ; HanpsikeHue Ha BbIXojie (UIbTpa MpHU
MakcuMaJIbHOM Toke Harpy3ke Uiy = 17.9B; lyuw = 0,.2A , |iyae = 2,8A .
Mormtaocts BIT 6auskas k radaputHodt Ejlyy.e = 73,64 = 74BT .

Pacuetnbie (Gopmyinbl 111 TaHHOW M JIPYTUX CXEM BBIIPSIMIICHHUS TIPU —
BeJICHbI B TaOI. 2.
Ilpumeuanue . B npumepe Tok |y o003Hauen kak l;, Ey kak E;.
1. BeiOop AMOI0B BBIIPSIMUTEIS
Cpennee 3HaYCHHE TOKA JIHOJIOB
lvo=1/3=2,8/3=0,933A .
OOpaTHOEe HampsKEHHWE Ha JUOJaX MPU HOMUHAIBHOM HAMNPSHKEHUU CETH
Uosp = 1,05E; = 27,6B .

[IpeaBapuTenbHblii BEIOOP TUOJOB MO TOKY M HaNpspKEHUIo . PekoMeHmyeTcs
BBIOMpATh JUOJBI C 3amacoM , Kak MUHUMYM B 1,5...2 pa3a, OTHOCUTEIHHO
MaKCHUMaJIbHBIX 3HaueHuii mo 3amganud : 1,2E; =31,6B, |, = 2,8A

Uosp.vaxe = 1,05-1,2-E; = 31,13B .
[Ipennaraercsi ucnoJsib3oBaTh Auoansl cepuu J[202B ¢ mapamerpamu :

CpenneBbIIpsIMIICHHBIA TIpsiMOM TOK lyg = S5A ; MaKCUMaJIbHO JOITYCTUMOE
obpatHoe HampskeHue Uysp yvae = 100B ;

gactota Oe3 cHkeHus pexumon f= 121" ;

cpenHee npsmoe Hanpsbkenue Up, = 1B ;

OMyCTHMasl TeMIleparypa okpyxaromeii cpemsl : — 60°C...+130°C .

2. CompotuBieHue oOMOTOK TpaHchopmaTopa , mpuBeAcHHOE K (aze
BTOPUYHON OOMOTKH

ook o S TBy o5 263 350-135 45 o,
I]./HEIKC ' Bm f El I:LHLIKC 2’ 8 : 1’ 35 ’ 50 26’ 3 ’ 2’ 8

Koadpdunuent k. =2,5 u ammuryny wHaykuud B, = 1,35 maxomaum w3 Tadi.
M0 MPUMEPHOMY 3HAYEHWIO TadapuTHONW MOIHOCTH P, m S=3
["aGapuTHass MOITHOCTH
Prag = 1,051 | yae = 1,05-26,3-2,8 = 77,32BT
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3. UIHAyKTUBHOCTh paccesiHus OOMOTOK , IpUBEACHHAsA K (aze BTOPUUHOMN

0OMOTKHU
-3
1 =1 107 -3 26,343 50-1,35 :0,323.1073 I
‘B, [s-f-B, 2,8-50-1,35 Y\ 26,3-2,8
4
El I LImaxc
4. [Tanenne HampspDKEHHUA HA aKTHUBHOM COIPOTHUBIEHUHM TpaHcopmaTopa
AE; = 2l yare = 2:2,8:0,45 = 2,52B .

5. [lanenne HanpsKEHHs HA PEAKTUBHOM COIPOTHBIICHUH

TpaHchopmaropa

L, =k,

s-E,
. -f

1maxc

AEy = 6l fLy = 6:2,8:50-0,323-10° = 0,271B .

6. [lanenue HampspKeHHMs] HA JMOJIAX CXEMBI BBIIPSMIICHUS

AE, =2U,,=2-1=2B.

7. OpUEHTUPOBOYHOE 3HAYCHME IaJCHUS HAIPSHKEHUS HA aKTUBHOM
COINPOTUBIIEHUHN JPOCCENsT B 3aBUCUMOCTH OT MOIIHOCTH P, = 77,32BT
BbIOMpaeTcs 1o Tabi. 3

AE. = 0,1'U}s = 0,1-179= 1,8B .
8. Haxonqum E1 ¢ yyeroM HpOBEIEHHBIX PAcye€TOB HANpPSHKEHUH MOTEph
E: = U TAE, + AEL+ AE, + AE, = 17,9+ 2,52 40,271 + 2+ 1,8 =24,5B .
9. YTouHsieM 3HaueHHE OOpPATHOIO HANpPsDKEHWS Ha JUOJAX
Uosp = 1,05E; = 1,05-24,5 =25,72B .
HoBoe 3nauenne U,s, MEHbBIIE , paHEE BBIYMCIEHHOIO 27,68 . m0o3TOMY KOp —
PEKTUPOBKA BBIOOpaA NHUOJOB HE TpeOyeTcs .
10. HaxoguMm 3.1.c. a3bl BTOPUYHOM OOMOTKH B pEXUME XX
Up = 0,43E; =0,43-24,5=10,53B..
11. JleiicTByromiee 3HaueHHEe TOKa B (haze BTOPUYHONU OOMOTKH
I, = 0,821,100 = 0,82:2,8 =2,3A .
12. MoutHoCTh , pacceuBaemasi Ha JAHOJIE
P, = AElp, = 10,933 =0,933BT.

13. Haxonqum koaddumment tpanchopmaruu . Hanpsokenue ¢dassl mep —

Buanoit o6motkm Uy = U,/N3 =380/1,73 = 220B.
n=U,/ U = 10,53/220 = 0,048 .
14. [leticTByroniee 3HaueHHEe Toka B ¢a3e mepBUYHON OOMOTKH (0€3
ydeTra TOKa XOJOCTOrO XO[a)
I1=0,82:n"10c = 0,82:0,048-2,8 = 0,1 1A .
15. BeruuciisieM yTOYHEHHOE 3HAaYeHUE rabapUTHOW MOIIHOCTH
Pra6 = 1105E1.|1M3KC = 1,0524,52,8 =72BrT.
16. OnpenensieMm pasmepsl cepAcYHUKA
P, -10? 72-10°

_ 2a6 —
Qun Qs 2,22f -B,57,, -S-kk, 2,22.50-1,35-2,5.0,95-3-0,93-0,31

Bribupaem tumopaszmep cepaednuka (maramrornponojga) TJI 16x25x37 , ume —
IOIHUN cedeHue cTepkHs 16x25 MM u pasmepsl okHa 37x32 MM,y KOTOPO —

ro KOHCTpYKTUBHbIA mapametrp (Hopmaib HIIO.666.003 [banbsH])

Q..Q =L6-2,53’—223,7 —2368~237 cM" .

=22.48cm” .
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Koadoumuent 1/2 B dpopmyne pacyera KOHCTPYKTUBHOTO IMapameTpa MOKa —
3bIBAET , YTO B OKHE PA3MENIAIOTCS JBE OOMOTKH , pACIOJIOKEHHBIE Ha ABYX
CTEP>KHSX .
17. HaxonuM MUHHUMAJIBHO JOMYCTUMYIO MHAYKTUBHOCTb JPOCCENs
bunpTpa
Lit o = 25, =— 2:24,5 =7,43-10° T'H .
(m*=)m-7zf -1 (6 -1)6-3,14-50-0,2
18. Harpy3o4uHble XapaKTEpUCTUKH MOKHO IMOCTPOUTH IO JIBYM TOUKaM
¢ koopauHATaMHU |iyuw » Ulvae B ivace = 2,8A , Upyuw = 17,9B . Tak kak mo yc —
JOBUKO |yyyy = 0,2A , TO U jyaee = E1 = 24,5B npu HOMMHAIBEHOM HaIPsKEHUH
nuTatomei cetd . [lo aHanoruu cTposIT Harpy304YHbIE XapaKTEPUCTUKU MIJis
Hanpspkennit 1,2E; u 0,8E; .
19. Buytpennee compotuBienue bII kak uncrounuka nuranus TII
PACCUHMTHIBAIOT 1O HATPy309YHOW XapaKTEPUCTUKE
My = B Y, ~ 24,5-11,9 ~2,54 OM .
I -1 2,8-0,2
Ecou BII umeer criaxuBarommii QuibTp , COCTOSIIUNA U3 JpOCCeNs U
BBIXOJTHOM €MKOCTH , TO peajbHBbIC HArpy304YHBIC XapaKTEPHUCTUKH HECKOJIBKO
OTIMYAIOTCA OT M300pakeHHbIX HAa puC. 11 ,a MMeHHO OHM OyIQyT HEIUHEH —

Imun

1marc Lvun

HBIMH ¥ B HHTEpBaNe TOKOB ljyagc ...l1xpur » IMETH MeHBIIMI HakIOH . Kpu —
THYECKOE 3HayeHue Toka |; paccumTeiBaeTcs mo (opmyiie
24,5
B ~0,1A .

upur = (m?-Dmzf-L,_~ 35-6-314-50-7,43-10°
IIpu |1 < lixpur HAKIOH XapaKTEPUCTHKHU BO3PACTAET , JOCTUTAs B PEKHME XX
snauennst U, V6 = 10, 53-2,45 =25,8B , 4T0O HEMHOTO BEIIIC 3HAUYeHHSI E; =
24,5B, c y4eTOM KOTOPOTO CTPOUJIACh HArpy304Has XapaKTEepUCTHKA .

20. Haxonum koadduimeHT criaxuBanusi nmynbcanuii L,Ci-punbrpa u
eMKoCcTh KoHaeHcaTopa C1 .
Koadbdumuent mynbcamuii Ha BXoge Quibtpa So=5,7% (Tadbmn4) ;3amaem —
csa kodpdummentom mynbcanuii Ha Bbixoae S, = 0,3% , Torma ko3 uIMeHT

MUH

CrJIQKUBaHWUS
0,
S, 0,3%
PaccuntsiBaeM eMkocTh KoHAeHcatopa Cl
6 6
L e 19-10 =719,7 ~ 720 MKD.

Y om?.47%f2L,  36-4-9,86-2500-7,43-107
Pabouee nanpsoxenne Ha konpaeHcarope Up,s (0e3 ydera nepeHanpsiKeHWH)
JOJHKHO OBITh PacCUMTAaHO HAa XOJOCTOM XOJ BBIIPSAMUTENS TPU TOBBIICHHOM
HanpspkeHun nutaromet cetu . Ecnmu Uy, = 10,53B, To 1,2U,, = 12,636B
orcrona Upes > 1,2Us V6 = 12,636:V6 = 30,95B =~ 31B.
3ameuanue . Jlonyckaercs m3MeHeHune MHAyKTUBHOCTH L1 m emkoctu Cl
npu coomoaernun ycioBus L;C; = const. Hampumep , ecmn uHaykTuBHOCTH L1

yBenuueHa B 10 pa3, To BO CTOJIBKO K€ pa3 CIEAyeT YMEHBIIUTh €MKOCTb
C1l.
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Tabmuna 4

CxeMma
BBITIPSI-
MHUTENS

IvO

AE,

AEy

JByxda3znas
€O cpeaHen
TOUK.

2 I 1 MaKc/ 2

I 1maxc 7

5,5-10~°

I 1make Frp

2ﬂ—s I 1maxc

Onrodasnas
MOCTOBast

2 I 1 MaKc/ 2 _

5,2

I 1maxc

6,410

I 1maxc’ er

2ﬂ—s I 1makc

Tpexdasnas
3Be3na-
3Be31a
Tpeyr.-
3Be31a

3 I lMaKc/ 3

6,6

I 1maxc

3,310

I 1maxc’ er

3ﬂ—sl 1makc

JlapuonoBa
3Be3ma-
3Be3/a
Tpeyr.-
3Be31a

6 I 1Ma1<c/ 3 _

2,5

I 1makc

1-10-;

I 1make Frp

6ﬂ—s I 1maxc

20,

Jlapuonona
3Be3na-
TpeyT.
Tpeyr.-
TPEeyT.

6 I lMaKc/ 3 _

7,6

I 1Maxc

3-10°°

I Imaxc’ er

4ﬂ—s I 1makc

20,

ITponomkenne Tabauib 4

CxeMa
BbIpr[MI/I-
TCIIA

L2500

1500

Pra6

U2xx' |23(b¢)

So

¢dbopMma ToKa B
daze W,

JByx¢a3zunas
CO cpeJiHen
TOYKOU

0,711,

0,711,

nly

1,34E1‘ |1

1,57E1’|1

0,67

HIPSIMOYTOJIbHAS

OnHodaszHast
MOCTOBAas

I, 0,711,

nly

1,11E1‘|1

1,11E1’|1

0,67

MPSMOYTOJbHAS

Tpexdasnas
3Be3na-
3Be31a
Tpeyr.-
3Be3Ja

0,855E;

0,581,

0,581,

0,47nly

1,35E1‘|1

1,5E1’|1

0,25

HIPSIMOYTOJIbHAS

Jlapuonosa
3Be3ma-
3Be3a
Tpeyr.-
3Be3za

0,43E;

0,821,

0,581,

0,82nl,

1,05E1‘|1

1,05E1'|1

0,057

MPSMOYTOJbHAS

Jlapuonosa
3Be3na-
TpPEyT.
Tpeyr.-
TPEyT.

0,74E;

0,471,

0,581,

0,47nl,

1,05E1‘|1

1,05E1’|1

057

21. Onpenensiem nepeHanpsikeHus: Ha koHuencarope Cl dubtpa mpu
BKJTFOUCHHUH BBINIPSMUTENS I HauOoJiee HEeOJarompusTHBIX YCIOBUN PaOOTHI
BbIl, xorna HampsbkeHue ceTH MNoBbIIeHHOE W paBHO 1,2U.; . DTOMy ciydato
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coOTBETCTBYeT HampspbkeHue Ha Bbixoge bII 1,2U4,,,=1,2-17,9 =21,5B npu
TOKE |yae = 2,8A .

HaxomuMm kosddunimeHT 3aTtyxaHus
1 L1, )= 1 7,43-10°-.2,8

a, =—(r,,, + 2,54 + =261
? 2L1(BH cu,,., 2-7,43.10-3( 720-10°° -21,5)
U COOCTBEHHYIO 4acTOTy (uiIbTpa
0, = ! = ! =432 .

JLC,  4/7,43.10%.720.10°°
Ilo oTHOmEHUIO
o, 261

Lo 22 _0,605

o, 432

U 1mo kpuBod 1 Ha puc. 13 HaAXOAMM BEIUUUHY

™ =0,15 oTKyna

Lnun

a+2Emy 215014015 224,72 B

Lmun

22. OnpenensgeM TepeHANpsDKEHUS HAa KOHACHcaTope (puibTpa Impu
PE3KOM H3MEHEHHMHM TOKa HAarpy3kud OT |iyae =2,8A 10 |y = 0,2A

£

cm 1 MUH

I . .
(o2 :i(rBH + Ll Lyun ): 1 - (2154+ 7;43 10_6 0,2) 2174’4
2L U, 27,4310 720-10°21,5
110 OTHOLIECHHIO
% 1187 _ 4 410
0, 432

U 10 KpI/IBofI 2 Ha puUC. HAXOJUM BEJIHYHUHY

AE / AE; _0,5(1 - ,
cm ( l\mH ) 0 5 OTKyHa cm ( 1maxc luuH)
Ul,uuH Loun 1Muu UlwuH 1wuu
A ! 3
w _05(2,8-0,2) [7 43. 106 o104
U, 21,5 720-10"

@+ 2Emy _ 21 501+0,194) = 25,67 B .

Lmun

Takum o0Opa3oMm , mepeHanpsHKeHUsT HEeBEJIMKKM W IIPU BBIOOpPE KOHJEHcaTopa
cienyeT opueHTUpoBarbesi Ha Up,s , paccuntanHoe B 1.20 . XKenatenbHo U,ys

BBIOpaTh C 3amacoM B 1,5...2 pa3a no OTHOIIEHHIO K HauOoubiemy : Up,s =
(1,5...2)331 B[ ].

TOorga

£

cm l MUH

Koncmpyxkmuenwiii pacuem Opoccens ¢punompa

23. OnpenenseM MUPUHY CTEpkHS cepacdyHuka OpoHeBoro tuma (LI wu

T1LT)
a~2,64L 12 =26474310° 2,8 =1,277 cm

N CCUCHHUC CCPACYHHUKA
Q. = 1,5a° = 1,511,631 = 2,45 cm®.
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24. Tlo nvopmanmu HO.666.002 [ 5] BbiOMpaeM OpOHEBOM JIEHTOUHBIH
CepJCYHUK C IMUPUHON CTEpkHS & = 1,6 CM M IIMPUHOW JICHTHI
szﬂ:E:LS:B cM; C=16cMm.
a 1,6
Takum oOpa3om , Turiopasmep cepaeunnka LIJT 1,6 x 1,6 cM ; BeicoTa okHa h =
4 cM ; cpenHsia JJIMHA CUJIOBOM JIMHUM C= 14 cMm .
25. OnpenensieM BCIIOMOTAaTENbHBI KOA(PHUITUEHT
M — L Ve _ 7,43-107-2,8° 1,625107 .
a-b-l. 16-1,6-14
C nomomrpto kodhduimenta M mo rpaduky Ha puc. 14 HaxoguM ONTH —
MaJIbHYIO JJIMHY BO3AYIIHOTO 3a30pa lg, =0,5% W MarHuTHyH MpOHHUIAC —
eMocTh W, =105 . OTcroga HaXxoauM TOJIIMHY W30JSIUMOHHONW MPOKIAIKH ,
oOpasyrolel 3a30p B CepICYHUKE

|
ézO,OS-IZ% -l =0,05-0,5-14=0,35 MM .

26. OnpenenseM 4YUCIO BUTKOB OOMOTKH APOCCEIS

.| 1073 .
W, =10* # =10* 7,43-10"-14 =10*-1,754-10"% =175 BTK .
126-u,-a-b 1,26-105-1,6-1,6

2

27. llpuauMas IJIOTHOCTh TOKa B 0OMOTKe apoccens 0 = 3A/MM”,
HaxoJMM JHaMEeTp MpoBojia O0e3 M3OJAIHUH M MpoBepseM KodhPuIiueHt
3al0JIHEHUST OKHA 3aIlOJIHEHUS

d=1,13 [t _113 28 _ 109wy |
o 3

BeiOupaem Oswokaiimuii cranmaptHeiid auametp d = 1,08 MM (mpoBoa Mapku
I[1DB-1 [ 6]

0 175-1,08°

2
kM=8-103WtL)—g=8-l 0,264 .

CeplevyHuK BbIOpaH MpaBWIIBHO , TaKk Kak K, < 0,31 (cM. Tabm. 2 ).
28. OnpenensieM COMPOTUBIEHUE OOMOTKH ApPOCCENs
2,25-w, 2,25-175
h=——> 2(@+c)+7b =————
SFEET IR 1,08% -10°
TOYHOE 3HAYEHUE MAaJICHHUSI HANPSKEHUS HAa aKTUBHOM COINPOTUBIECHUH JIPOC —
censt

2(1,6+1,6)+3,14-1,6 =0,372 Om u

AEL =l L =2,8:0,372 = 1,04B
[TpubnukeHHOEe 3HAUYEHHE MaJeHUs HampspDKeHWs Ha apoccene AE. B m.7
npuHsaTo paBHbiM 1,8 B . Paccuntannoe 3nauenue AE_ nHa 0,74 B menbuie ,

CJIeI0BaTEIbHO 3.1.C. (pa3bl BTOPUYHON OOMOTKH MOKET OBITh YMEHBIIECHO
Ha 0,43-0,74=0,318B; U,,=10,53—-0,318 =10,21B.

Pacuem napamempos obmomox mpancghopmamopa

29.9.1.c. OIHOTO BUTKA OOMOTKH
e= 4,44-f-Bm-QCT-kC-1074 = 4,44-50-1,35-4-0,93'1074 =0,1115B.

Ywuciio BUTKOB MEPBUYHOM OOMOTKH
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W, =~ U,/e = 220/0,1115 = 1973 Butka .
Uuciao BUTKOB BTOPUYHOM OOMOTKH
W, = U,/e = 10,21/ 0,1115 = 92 Butka .

30. OnpenensgeM auaMeTpbl MPOBOJOB OOMOTOK (0€3 M30Js1un) ,
IJIOTHOCTh TOKA MPUHUMAETCS PaBHOM O =2, 8A/MM”:
JluameTp mpoBOAa BTOPUYHOM OOMOTKH . JIeHCTBYyIOIEE 3HAUCHHE TOKa B
(paze BToprmyHOH OOMOTKH |54 = 0,821k

d, =1,13,f% =113 082-28 =1,083 MM .
o 2,5

JnameTrp mpoBoma mEepBUYHONW OOMOTKH . JIeHiCTByrOIlee 3HAYCHHE TOKA B
(asze mepBUUHONH OOMOTKH |ia9¢ = 0,821y, = 0,82n2,8 = 0,82-0,048:2,8 =

0,11A
1,
d, =113, =2 =113 011 237 Mm .
5 2,5

bawkaiiine crangapTHele AuaMeTpbl IpoBoaoB : dy = 1,08mMm ; d; = 0,25MMm ;
nposoa mapku II9B—-1 [ ].
31. JlnuHa npoBoja MEpBUYHOM OOMOTKHU
losn = We[2(a + D) + 7rc/2]-10_2 =1973-[2(1,6 + 2,5) + 3,14-1,6]-10_2 =261m.
32. HaxoguM najeHue HaNpsKEHUS HAa aKTUBHOM CONPOTHBIIEHUU
nepBUdHOM 0OMOTKU AU,

261

AUy =2,25:10%-1,,,, 'lgb“zM =2,25:107 0,11~

1 ]

=10,33 B..

33. HaxoguM TOYHOE YHMCIO BUTKOB IEPBUYHOU
—A -
W, = Yeer =AU _ 220-10,33 =1880 BUTK.
e 0,1115

34. IIpoBepsieM k03 UITMEHT 3aMOJHEHUSI OKHA CEepJeYHUKA TpPaH —
dbopmaropa

kM = le + kM2 =8-10-3-

W, -d? +W, -d? _g.10° 1880-0,25° +92-1,08
0,5c-h 0,5-3,2-3,7
CepaevHuK BBIOpAaH MpaBWIBHO , Tak Kak K, <0,31.

35. YTouHsieM 3Hauy€HHWE BHYTPEHHErO COIMPOTUBICHUS [y, OJI0Ka
nuTtanus . [lagenne HanpsbkeHus Ha aKTUBHOM COMNPOTUBIEHUHM apoccens AE,
= lyae' L = 2,8:0,372 = 1,04B . Hanpsixkenue E; = 23,74B, 1.e. Ha 0,76B
MEHBIIIE PACCUATAHHOTO B I1.8 .

E -U
-1

=0,304 .

23,7-17,9
2,8-0,2

MUH

rBH_I

=2,24 Om .

LImaxc Lnun
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Buvibop u pacuem snemenmos TII

Xapaxkrepuctuku U; = f(l;) (puc. 10, 11) moctpoensr 6e3 ydera mapa —
METPOB TPAH3UCTOPHOTO MpeoOpazoBaTesis, a UMEHHO : COTPOTUBICHUN CH —
jgoBoro Tpuoma V, obpatHoro amona Vi, akTUBHOTO COMPOTHUBICHHUS OOMOT —
KH Jpoccens criaaxuBaromero ¢uibstpa LoCy .

[Ipu BBIOOpE TpHOAAa M IUOAA PEKOMEHIYETCS OOCCIEUHTh 3amac Io
HaIpPSDKEHUI0 M TOKY KaKk MUHUMYM B 1,5...2 pa3a OTHOCUTENBHO MAaKCH —
MaJIbHBIX WX 3HAYCHUU 10 YCIOBUIO 3ajaHusl . OpUEHTHPOM MPHU BBIOOPE MO
HarnpspkeHuto siBisieTcst 3HadeHue U; = 1,2E;, T.k. BeIxogHoe HampsbkeHue BII
B pexuMe , onmm3koM K X.X (korda |y <|,us) MOXeT OBbITh CYIIECTBEHHO
OoJibllle , YeM TP HOMHHAJIBLHOM M , TeM OoJjiee , MaKCUMaJIbHOM TOKE Har —
py3ku . B cBOlO ouepenr UMITYJILCHOE 3HA4YeHHE Toka l; MokeT ObITh MHOTO
OoJIbllle CpeaHEero 3Ha4YeHUs TOKa Harpy3ku lp 0COOCHHO MpH MajbIX BEIH —
yrHax Kod(dduimenTta 3anonHenus K, .

Hrak.
Uxa.non > (1:52)132E1 IK.,E[OH > (195---2)'|0.Ma1<c;
Ucon = (1,5...2)1,2E; leson = (1,5...2) 1o yaxe -

[Tocne mpeaBapuTENBHOrO BhIOOpA TPHOAA M AMOAA OIMPEACIISIOT 10 —
TEpU B ITHX DJJEMEHTaX M IPOBOIAT TEIUIOBOM pacyueT MO0 METOIHUKE , U3 —
JoxeHHOUW B [6, 7] . UToroMm TeIioBOro pacdera SIBISCTCS OKOHYATEITBHBIN
BBIOOp TpHOAAa W OOpPATHOTO IHMOJA ,a TaKKe pa3Mepbl paauaTopa (0XJaad —
TEJS) .

[To meromuke [8, 9] paccuurthiBaroT mapameTpbl ¢unbrpa LoCo: uH —
JOYKTHBHOCTH Jpoccens Lo, eMkocTh konaeHcaTopa Cg, CepACUHHUK IpOCCens ,
YHCIO BHUTKOB , THAMETP IMPOBOJA M aKTHBHOE COMPOTHUBICHHE 0OMOTKH . Ha
OCHOBAHMHU JIaHHBIX pacyeTa BBHIOMPAIOT THI , MApKy OOMOTOYHOTO IMPOBOjA ,
KOHJIEHCAaTopa , CepJIcYHrKa . MeToauka U mpuMmepsl pacdera apoccenerd LoCo-
(GHIBTPOB BBICOKOYACTOTHBIX HMMITYIbCHBIX TII mpHUBEICHBI HIKE .

Cenaoicusarowue opoccenu evicoxkoyacmomuvix TI1
OcHosbl pacuema
OCHOBHOM TMOKa3aTesib CrUIQXKUBAIOIIETo Jpoccesis, Kak (uibTpa, -
WHIYKTUBHOCTH ero oomotku L. Ilpeamonaraercsi, yTo BenMYMHAa TpeOyeMou
WHJIYKTUBHOCTU pAaCcCUMTaHA, HANpPUMEp, U3 YCIOBHUS JOMYCTHUMOTO YpPOBHS
MyJbCallMM HAMpPSOKEHUST Ha Harpy3ke TpPaH3UCTOPHOTO MpeoOpa3oBaTelis
NHaykTHBHOCTH OOMOTKH ompeaensercs Gpopmynon

|_:—“°”|r Qe w?

c

Bnech AL = powQl/le— HadampHBIA KOA(DGHUIMEHT HWHIYKTUBHOCTH; B
MOoCJICAHEE BpEeMs IPHUBOAUTCA B CHPABOYHBIX JAHHBIX II0 MarHUTOIIPOBOJAM.
Koaddumument AL mo cymecTtBy ompenensieT WHAYKTUBHOCTH OOMOTKH B OJUH
BUTOK.
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[TockonbKy WHAYKTHBHOCTH OOMOTOK ¥ KOHCTPYKTHBHBIC pPa3MeEphI
JpOCCeNieil BBICOKOYACTOTHBIX TPAH3UCTOPHBIX MpeoOpa3oBaTeliel HEBEIUKH,
NPUHATHI CIEAYIOMKE pa3MepHOCTH (pu3nueckux BennuuH: L — Mxl'H; po = 4n-10”
Ta/m = 1,257-107° Mxla/mu; Q.— MM |- M.

Tox Harpy3ku, MpoTEeKarOmMi uepe3 OOMOTKY ApOCCEelis, COJECPKHUT
OOJIBIIIYI0O  TMOCTOSIHHYIO  COCTaBJSONIYIO lp,  clegoBaTenbHO, CEPACUHHK
(MarHUTOMPOBO/I) MOXKET OBITH CHUJIBHO MOJAMArHUYEH, a MOJMarHu4MBaHUE BEACT
K CHIDKEHHUIO OTHOCUTEIBHOM MArHMTHOM mpoHUIaeMoctd W, Ha puc. , a
n300pakeH rpaduk KpUBOM HaMarHMYMBAHUS , U3 KOTOPOTO BUAHO, YTO C POCTOM
lo (Ho) pabouas Touka, oTpakarolnas COCTOSHHE MaTepuana CepACUHHKa,
cMmeniaeTcss B obsacte Hacklmenus, rae pu— 0. Ecau mombiTaTbesl yBETUYUTH
WHIYKTUBHOCTH L 3a cuer ymciia BUTKOB 0OMOTKH W, TO yJIOBIETBOPUTEIHLHOTO
pe3yapTara JOOUThCA HE YJACTCs, IMOCKOJIbKY OJHOBPEMEHHO YBEIUYUTCS
noaMaranuuBaromee noie Hyo = 10W/l, 1, kak utor, cmemenne padodeid TOUYKH B
00J1aCTh HACBILLIEHUS.

Ha mnpakTuke uCHOIB3YyeTCsl TpPUEM, KOTOPBIM IMO3BOJISIET TMOJIYy4YaTh
preMIIeMbIEe TTapaMeTphl Ipoccelisa. B MarHUTONPOBOI BBOAWUTCS HEMarHUTHBIN
3a30p O, MOATOMY MarHuTHas MPOHUIIAEMOCTh MAarHUTHOW ILIEMH B ILIEJIIOM PE3KO
najgaeT, HO CTAHOBUTCSA OoJiee CTaOMIBLHOM, a HACHIICEHUE HACTYIAET IMpHU
3HAYUTEIBHO 0OJBIINX 3HaUeHUsX lg (Ho).

Ha puc. , 6 u3o6paxxeH apocceb, BHINOIHEHHBINH HAa (hepPOMArHUTHOM
TOPOUJATBHOM CEPACUHHUKE C HEMAarHUTHBIM 3a30poM. CpeHsis JJIMHa MarHUTHOM
CHJIOBOM JIMHUM CEpJCUHUKA |, MUpHHA HEMArHUTHOTO 3a30pa — O, CPEAHSIS JUTHHA
CHJIOBOM JIMHKKM MarautornpoBoja |, = 1; + 8. TepMuH «MarHUTONpPOBOI» OOsICe
TOYHO OTPaXKaeT Ha3BaHHE MarHUTHOM 1ienu. OOBIYHO CePACYHUKOM HA3bIBAIOT
4acTh MarHUTOINPOBO/IA, HA KOTOPOM pa3meniaercss oOMoTka. Eciin MarHuTHas
Lelb HEPa3BETBIICHHAs, KaK Ha puc. 15, 0, To 00a TepMUHA PABHOLICHHBI.

Haitnem dbopmyinbl, 115 pacuera apoccens. M.j.c., co3gaBaemasi 0OMOTKOM
W ¢ tokom |y, ypaBHOBemMBAaeTCS TMAACHUSAMH HAIPSHKEHUS HA MarHUTHBIX
COMPOTUBJICHUSAX CEPACYHUKA U 3a30pa

W-p—b - ? :B[ ’ +£J: B"l[iJréj _
Ho 4, Q; HoQ; Moty Hy Ho \t k
N3 dopmynsl BHAHO, YTO MAarHUTHOE CONPOTHBICHHE 3a30pa BO MHOTO pa3
OOJBIIIE MATHUTHOTO COMPOTHUBICHUS cepaeynnka. Eciu p, > 1000, a oTHOIIEHNE
IIMPHHBI 3a30pa K CPeIHEH JUIMHE MAarHUTHOM cuiioBo# muHuH |, He menee 1/200 =
0,005, To B mocieaHet ¢opmysie MOXKHO IpeHeOpeds ciaraemMeiM 1/p, 1, TOTIA

B:l, & .
IW~—L.— | orcroma M:Hng.
Mo b l. Mol
O6ozHaunm  (1¢/8) = Wropy — dPdexTuBHOE 3HAUCHHE OTHOCUTENBHOM

MarHMTHOM MNPOHHULIACMOCTH MAr"HuTOIIpoBOJa C 3a30poM , ToOrjia MOJKHO
3a1mcaThb

L__ B

- , CIIENOBATENBHO B = poptrge'H
ol 5000
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T. €. MpoIlecC HaMarHWYMBaHUS MPHOJIMKEHHO OIMCHIBACTCS TMOYTH JMHEHHON
dbyukiuen (Ha puc. 15, a, rpaduk 2). [IpakTrueckue 3HaUYCHHS MUPUHBI 3a30pa —
JECATHIC TIOJH MM. .. AUHUITBI MM. YeM OoJIbIIe O, TEM MEHBIIE Ly

AH&; AB B, 4 1n nepmannou
BA , = TT 7 3/1. MexH. Cma/k
w =50 114 [— < nepmannoi
A
| 3.2
/ | : Bmzag— EpE’ﬂpUlﬂbl
l | MFJW |
H!H Hoz q Haj H U VU? f] /0.2 H(U
8 B4
B — B >B +AB
ié 4 — _/\7—"2 +AB
£2 S ‘ il
AL
[ 4
3 Z
Pucl5

[Ipu pacyeTe HNEKTPUUECKMX M KOHCTPYKTHUBHBIX MapamMeTpOB APOCCENeH
HEOOXOJMMO YUYUTHIBATH OTPAHWYCHUS, KOTOPHIC HAKJIAJBIBAIOT TMPEICIIbHbBIE
BEITMYMHBI TOKa Harpy3ku lo u unnykuuu Bn. Ha puc 15, B 17151 cpaBHeHUs! JaHbl
YCPEIIHCHHbIE KPHUBbIE HAMAarHWYMBAHUS HEKOTOPHIX THUIIOB (HeppOMarHUTHBIX
MaTepHaioB, KOTOPHIE NPUMEHSIOTCS B OJJIEKTPOMArHUTHBIX yCTPOWCTBAX:
MEePMAIUIOEB, JJIEKTPOTEXHUYECKUX CTae u ¢depputoB. Y MEpMaIIOCB W
AIIEKTPOTEXHUYECKUX CTallel 3HaUeHUsI By, HAMHOTO BBIIIE, 4YeM Y (DeppUTOB U MPHU
BBCJICHUH 3a30pa JIOMYCTUMasl BEIMYMHA MTOJAMArHMYMBAIOIIETO ToKa lp Morya Obl
OBITh 3HAYMTEILHO OOJIbIIE (pHC. B, lg1, lg)).

DNEKTPOTEXHUYECKHE  CTalld  HMCHOJB3YIOTCS  JUIA  MPOMBIIUICHHOTO
W3TOTOBJICHHSI JPOCCENICH HACHIMICHHMS Ha WX OCHOBE. HemocraTok — mpemenbHas
pabouast yacToTa IMyJibCaIluil CTJIAXUBAEMOT'0 TOKa HE 0oJjiee HECKOJIbKHUX COTCH
repi. Ha BBICOKHMX yacTOTax M3-3a MOTEPh Ha THCTEPE3UC M PA30TPeBa CepACUHHUKA
MPUMEHEHHUE AICKTPOTEXHUUECKUX CTaJel HEeIenIecooopas3Ho.

[lepmamion, Kak W3BECTHO, OTJIWYAIOTCS  YYyBCTBUTEIHHOCTBIO K
nedopmarisM, MOITOMY H3TOTOBJICHHBIM CEPACYHHUK TOMEIIAIOT B 3aIIUTHBINA
KapKac, a HEPEJAKO TEXHOJIOTHS MPETyCMAaTPUBACT BHIXOAHYIO OTNEPAINIO, OTXKHT,
BMecTe ¢ (GaphopoBbHIM WIHM IIJIACTMACCOBBIM KapkacoMm. Jledopmaruss MoKeT
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NPUBECTU K CYIIECTBEHHOMY HW3MEHEHHMIO MArHUTHBIX CBOMCTB CepJeYHHKA.
W3nenus u3 nepMasuios OTJIMYAIOTCS OYEHb BBICOKOW CTOMMOCTBIO.

B MHAYKTHBHBIX 3J€MEHTaX CHJIOBOM 3JIEKTPOHUKH HAXOJSAT MPUMEHEHHE
MarHUTOAMRJICKTPUKH (mpeccriepmbl, anbcudepsl). Ho mepedenp wuznenui,
BBIIIOJIHEHHBIX HAa OCHOBE MAarHUTOJMAJIEKTPUKOB IOKA HEBEIUK, & CTOMMOCTH
BEIIIIE, Y€M U3MIeTUI U3 (HeppPHUTOB.

Y depputoB BenmmuuHa By, 06bpryHO He mpesbimmaer 0,3...0,35 Ta — ato
HEJOCTaTOK, HO OHM MOTYT pabOTaTh Ha BBICOKMX 4YacToTax (mo coteH K[ m
eauaull MI'), momyckarOT BBEJEHHE MCKYCCTBEHHOTO HEMAarHMTHOTO 3a30pa,
UMEIOT HU3KYI0 CTOUMOCTb, YeM OOBACHSIETCS MPEANOUYTUTEIHLHOE UCIIOIb30BAHUE
(beppUTOBBIX U3ACIIUNA B BHICOKOYACTOTHON CHIIOBOM 3JIEKTPOHUKE.

MakcumainbHble 3Ha4eHUs MMoJAMarHnduBaromero toka lo (Hy) U MHAYKIUH
By TomKHBI HAXOOUTHCA B MIpEAeax JIMHEMHOTO y4acTKa KpUBOM HAMarHUYMBaHUS
cepJe4HUKa ¢ 3a30poM (puc. 15, r). Csa3b Mexay By 1 MAaKCUMaJIbHBIM 3HAUEHUEM
TOKa Harpy3ku lo (MOIMarHMYMBaIOIIEr0) YCTAHABIMBACTCS COOTHOIIICHUEM

B, = Hokiopy 1o W ,oTciona |, = BO—IC
I, HoHyspg ‘W
Ecnu noacraButh B nocnenHoro Gopmyny W, HaliieHHOE U3 BBIPAKEHHUS ,
ONPEIENSIONIEr0 UHAYKTUBHOCTb , MOJTYYUM

L -8 /L
S | 787

rae V = Ql¢ 6 — a3 dhexTrBHBIN 00EM MarHUTONIPOBO/IA.

W3 nocnenneil GopMyIIbl CIENYET, YTO C POCTOM [y 54, KOTOPAS PETyIH —
pyeTcs ¢ MOMOIIIbIO IMIMPUHBI HEMAarHUTHOTO 3a30pa, JOIMycTUMoe 3HaueHue |y,
MIPU COXPAHEHUH T€OMETPUUECKUX Pa3MEPOB U MHAYKTUBHOCTH, YMEHBIIIAETCSI.

OO6MoTKa Japoccens pa3MenIaeTcs B OKHe MarHuTonposoa. Heobxonnmas
wioniaab okHa Qg paccuuThiBaeTcs mo Gopmyse

Q, = W-.q W-I,
Tk, ik,

M

rje g — ceucHue mpoBoga 0OMOTKH; K, — K03 pHIIMEHT 3amoTHEHUST OKHA MEbIO
0OMOTKH; | — IOMyCTUMAs INIOTHOCTh TOKA B MPOBOJIC OOMOTKH.

OpueHTupoM MJis BbIOOpa THUIOpa3Mepa MarHUTOMPOBOJA MOXET ObITh
s pexTUBHBIN 00BEM

V = Lotto - M50~ 1o
B,

B 4nciio uCXOMHBIX TaHHBIX BXOJUT UHAYKTUBHOCTH Lo, KOTOpas moiyyeHa
W3 pacuera KaueCTBEHHBIX IMOKa3aTesie TpaH3uCTOpHOro npeoodpazosarens (TII)
npu K, = 0,5. Kpome TOro, n3BecTHa MHIYKTUBHOCTb L. M3 nByX 3Hadenuii Lo
BbIOMpaeTcs Haubombinee. [lo omnpeneneHuro apoccenb NpeAHA3HAUYCH s
CTJIXKUBAHUS TIEPEMEHHOW COCTaBIIAIONICH ToKa Harpy3ku. O4eBUIHO, YTOOBI HE
NPOMCXOIUIIO HACBIIICHHS CEpJeUHUKa, clieayeT Beioupats lg (Hy) u 3HaUuT By ©
y4eTOM pa3maxa JONMyCTUMBIX Kojebanwii Toka Alg m wmHmykmum AB, T. e. By
T0JDKHO ObITh MeHbIne By, [IpuBenenHoe paccyxaeHue mosicHeHo Ha puc. 15, T
By + AB <Bj, <B..
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Ha ocHOBaHMM TOSTydeHHBIX (DOPMYJT COCTaBISIETCS METOMMKA pacdyeTa JAPOCCems
HacelllleHus: noHwxkaromero TII, HO mnpenBapuTeabHO CJIEAYyeT 3aaaThCs
HEKOTOPBIMU HCXOJHBIMU JTAHHBIMH, KOTOpble Oa3upYyIOTCS Ha H3BECTHOU
npakThke. TumoBoe 3HaueHHe KodpduIMeHTa 3amoiaHeHus okHa K, = 0,3;
IUIOTHOCTH TOKA B MPOBOAE OOMOTKH j = 2,5...6 A/MM% mpu BeIGOpE By
PYKOBOJICTBYIOTCSI CIIPABOYHBIMH JaHHBIMHU, HO OOBIYHO BBIOMpaioT By, He Oonee
0,3...0,35 Tu; nast GeppUTOBBIX CEPJICUHUKOB ¢ HEMAarHUTHBIM 3a30pOM ONTH —
MaJIGHBIMU CUUTAIOTCSA 3HAYEHHUS [y g = 50...80 .

Memoouka pacuema napamempog opoccenet norudxcarowux TI1

HUcxoanbsie nmaHHbie : TOK HArpy3kd loyum < lo < loyaxe ; AHAYKTUBHOCTD
oOMoTKM aApoccens Lo ; mMaTrepwasi W THUI MarHATOINPOBOJA ; AMIUIATYZA
NepeMEHHON cocTaBistomeld nHAykuu AB < By

1. Paccuntarh 3¢ (ekTuBHBII 00bEM MarHuronpoBoja V

V = IOZMaKC Ly o 500
B

31ech pa3sMepHOCTH BelWuuH : Lo — MkI'H ; o = 1,257-10-3 mxI'n/mm ; V — MM
BO_TH; IOMaKc_A~

2. BeiOpats THIOpa3zMep MarHuTONpoBojaa (cepiedyHuka) . BeruncienHoe
3HaueHue V sIBJIsSETCS OPUEHTHPOM JUIsl BhIOOpa cepiaeuHuka . Ilo xomy
pacuera ero pasmMepbl MOTYT OBITh CKOPPEKTHPOBAHBI , HAPUMEP B OOJBIIYIO
CTOPOHY , €CJIM IIOIab OKHA OYyJEeT HEIOCTAaTOYHOM MJII pa3MeEIICHUs
OOMOTKH JApoccers .

3. PaccunTaTh 4MCIIO BUTKOB OOMOTKH

wo [hk
Moy 500 Q.
4. Paccuntarh quaMeTp MpoBojaa OOMOTKH
d=0,7Vlpyaxe 1p# j=2,5 A/MM2 ; d=0,65Vlpyaee TPH j =3 A/MM2 .
5. Paccuurtath TpeOyemyro IUIONIalb OKHA MAarHUTONPOBOJA
Q, = W .' Lo e
Ik,
Ecau paccumranHoe 3HaueHue Qp OoJIbIlIe IIIOIIAJAM OKHA BBIOPAHHOTO
MarHuToOINpoBoa , TO CIEAYET MEPEeUTH K APYroMy THUIIOpa3Mepy U Ipo —
BECTH MEpepacueT 4Yucjaa BUTKOB .
6. PaccuntaTth muMpuHYy HEMarHUTHOIO 3a30pa
0= Ic / Hrogd -

7. Ecnmu MarepuanoM CepAeYHMKA SBISAETCS IPEeCcCHEepMaIION WU
anscudep , To Bou U, , BEIOMpaOT 1O MaHHBIM TalOJd. W TpaduKkam puC.
[Ipy ucronb30BaHUU CEPACYHUKOB M3 MArHUTOAMDIICKTPUKOB HEOOXOIM —
MOCTb BBEJICHHS HEMarHUTHOTO 3a30pa OTIIaJaeT .

Ilpumepvr pacuema Opoccens gurvmpa nouudxcarowezo TII

ITIPUMEPI1
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Ucxonuplie nansblie: Tok Harpy3ku 0,2 A < lp < 1,5 A; MHAYKTHUBHOCTH
oomMoTkH Ly = 100 mxI['H; Matepuan u tun npoBoga — gepput mapku 2000HM3,
KOJIBIO; P PEKTUBHAS OTHOCHTENIbHASI MATHUTHASI IPOHUIIAEMOCTD [y o4 = 90; Ky
=0,3;j=3 A/MM*; By=0,3 Ti; Bo=0,17 Ti.

1. Paccuurats 3 (heKTUBHBIN 00BEM CepaeUHNKA
1,5%-100-1,257-107°50
0,17
2. Boibpatp Tunopasmep cepaeunuka [2, 4, 6]
[To ogHOMY W3 CITPAaBOYHHUKOB WJIU 110 TAOJHIIC

z 7| 16 mpunoxeHus BHIOMPAEM CEpICYHUK C pa3zMepaMu
h ; 7] K16x10x4,5. 3necs D =16 mm; d = 10 mm; h = 4,5
| MM. Cpennuii quametp konsna o, = d +a =13 Mm.
d [Tnomane ceyenust cepaeunuka Q. = a-h = 34,5 =
= R = 13,5 mm. CpenHsis IJiMHAa MarHUTHOM CHUJIOBOM JIMHUU
D . = mdy, = 40,82 mMM. DddektuBHbI 00BEM
cepaecunnka V = Q. ¢, = 13,5-40,82 = 551 cM®. Paccuurantoe 3uauenue V GIH3KO0
K 00beMY BBIOPAHHOIO CEPACYHHUKA.

3. PaccuuTaTh 4MCI0 BUTKOB OOMOTKH
~ \/ 100- 40,82

V = ~ 490 MM .

~ 70 BUTK.

1,257-10°-50-13,5

4. PaccunTaTh quamMeTp POBOIa OOMOTKH IpH | = 3 A/MM
d=0,65V1,5=0,8 mm .
5. PaccumnTaTh TpeOyemyro II0I1aib OKHA MarHUTOIIPOBOAA

70-1,5 2
=———=116,7 MM .
R 3.0,3
HJ’IOHI&I[B OKHa BBI6paHHOFO MaFHI/ITOHpOBOI[a
2
Q, = P 4ol _ 3,144100 78.5 Mt

[Tmomans OkHAa BBIOPAHHOTO CEPACYHHMKA MEHBIIE TPeOyeMoro, Mmo3TOMY
CJIEyeT MPOU3BECTH MEPEPACUET C IPYTUM cepAecuHUKoM. [Ipeanaraercs ciaoXuTh
nBa koabla HoBoro Tunopasmepa K20x10x5; D =20 mm, d = 10 MM, h = 5 MMm;
IJIOIIAIh OKHA cepaeunnka Qg = 78,5 MM2; cpenHui auameTp koubna dg, = 15 Mm;
CpeIHss JUIMHA MAaTHUTHOM CHiI0BOH ymHnu €, = m-d., = 47,1 Mm; o0mmas miomans
CeUeHHs NIByX cepaeyHukoB Q.= 50 MM

Yucno BUTKOB OOMOTKH

W = \/ 100 '37’1 = 39 BUTK.
1,257-107-50-50

TpeOyemas momaasr OKHAa MarHUTOIPOBOJA
Q = 3915 64,5 MM
3-0,3
HoBoe 3nauenune miomanu okHa MeHbIIe Qp BHIOPAHHOTO CEpIeYHUKA —
78,5 MM,
6. PaccunTtath muprHy HEMarHUTHOTO 3a30pa

0 =47,1/50 = 0,94 mm.
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ITIPUMEP?2

HcxonHble NaHHBIE: CEPACYHUK BBIMOJIHEH M3 NPECCHepMaIos MAapKH
MII140; Tun MarHUTONMPOBOAA — KOJIBIIO; KOHCTPYKTUBHBIE MAapaMeTphl yKa3aHbI
Ha pUC. , a; 3HAYCHUE HAYAJIbHOW OTHOCUTEILHON MarHUTHOM MIPOHUIIAEMOCTH (CM.
nanaple Tabmuiel 11 u puc.2l |, 6) Uruee = 140. Tunopasmepsl cepieUHUKOB U3
MarHUTOINAJICKTPUKOB JaHbI B Ta0uIe 17 mpuioxKeHus 5.

OrpannyuM JOIMYCTUMOE aMIUTUTYTHOE 3HAUCHUE MHAYKIHH By,
NPAKTUYECKH JIMHEWHBIM YYaCTKOM KpUBOM HaMarHuuuBanus By, = 0,4 T, Hy, =
2,8:103 A/m, 3amagum By =~ 0,2 Ta.

NuaykruBHOCTE 00MOTKH japoccenist Lo = 100 Mx[H; loyae = 1,5 A; ) =3
A/MM.

1. PaccuuTaTh 4MCI0 BUTKOB OOMOTKH
B 100.- 40,82
N \/ 1,257-107° -140-15

= 39 BUTK.

7 % B,Tn
h 0.4 1
|
0.3-
a d |
D 1) B ; -------------------------
D=16mm d=10mMm 0.1 Bimex
h=5mm Q=15mm? B !
Q=78.5Mm (=40.82Mm> of o8 16 24 32 pyA/mix10°
a o

Puc. 14

Jlanee, cornacHo m. 5 METOJIUKH, pacCUUThIBaeTca TpeOyemas IUIOIIa b
OKHAa MAarHUTONpOBOJAa M TNpPHU  HEOOXOJUMOCTH  BBIOMpAIOT  JIPYroi
TUIIOPAa3MEP MArHUTOMPOBOA .

[To ¢popmyne , yka3zaHHOM B OCHOBaxX pacuera HETPYIHO MPOBECTU
POBEPKY BEITMYUHBI UHIYKLIHUU By
okt ogp Nowee ‘W 1,257-107-140-1,5-39
- | - 40,82

c

B, = 0,252 T,

qTO MaJIO OTINYacTCAa OT BBI6paHHOFO 3Ha4YCHUA.

Pacuem pecynuposounvix xapaxmepucmux TII

ITocne BbIOOpa cUIOBBIX 3JeMeHTOB TII cTaHOBSATCS HM3BECTHBIMHU COM —
potuBIeHUSA Ry,y, Rinae s Rvo . AKTUBHOE colpoTHBIEHHE OOMOTKH apoccens Ry
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bunbrpa LoCy 00buHO HeBenuko . OObscHseTCS 3TO TeM , uto TII paGoraet
Ha BBICOKOW YacTOTe , IO3TOMY YHUCJIO BUTKOB OOMOTKH , 2 COOTBETCTBEHHO
JUHENHas JJIMHAa TPOBOJa M €ro CONMPOTHBIICHUE , OKA3bIBAIOTCS TpeHeOpe —
KUMO MAJIbIMHU .

Hanee cnemyer paccuuTarh peryiaupoBouHbie xapakrtepuctuku TIT Ug =
f(K,) mo dopmynam , mpuBeneHHsiM B [ 8, 11], KOTOpBhIE TO3BOJISAT OIPEIEIUTH
nuana3onsl u3MeHeHus K, Ha kpaiiHux pexxkumax pabotel TII B cucteme
crabunmzaruu . st 9TOro HaxXxoAsAT CONMPOTHBIICHUS HATPY3KH -

opu TOKC IO = IO.MaKcz Il.MaKc RH.MI/IH = UO/IO.MaKC1
Ipu TOKC IO = IO.MI/IHz Il.MI/IH RH.MaKC = UO/IO.MI/IH'

Bcero paccuuThIBalOT UM CTPOSIT B OJHOM KOOPAMHATHOM CHUCTEME YEThIPE

perynupoBounbie xapakrepuctuku Uy = f(K,) :

npu RH = RH.MI/IH ' Ul.xx = 0;8E1 >, IIpA RH = RH.MI/IH | Ul.xx = 1’2El )

npu RH = RH.MaKc ' Ul.xx = 0;8E1 >, 1IIpA RH = RH.MaKC | UI.XX = 112El .

Ha ypoBue Hanpspkenusi crabunmzanuu Uy, TPOBOJST TOpU30HTANIb . TOUKH
MEPECEUCHUs] TOPU3OHTAIM M XapPaKTEPUCTUK MO3BOJAT OINPEACIUTh AUana3oH
u3MeHeHus: K, , KOTOphIif B JTIOOBIX YCIOBHUSAX pabOTHI (IO 3a1aHUI0) HE JOJ —
JK€H BBIXOJMTH 3a MPEAENbl IOMYCTUMBIX 3HaueHui , Hanpumep : 0,05...0,95 .

IIPUMEP3

Ycnosus .

1. Hanpsbxkenne murtatomed cetn U, = 220B £20% , f =501 .

2. ITpenensr u3menenusi toka 0,2A....2,8A.

3. Crabunu3upoBaHHOe HampspkeHue Harpys3ku Ha Boixone TII Uy, =
12B .

4. ConporuBnenue tpuoga V (bIIT) B cocrosuum HaceimeHus Ry, =
0,3 Owm ; conpoTuBiieHHEe oOpaTHOTO Auonaa Vo, CMEIIEHHOr0 B MPSIMOM Hall —
paBinenun Ry = 0,3 OMa ; MOJIOKUM , YTO aKTUBHOE CONpPOTHBIEHHE Ry 00 —
MOTKU Apoccens guibtpa LoCy mpeHeOpekumMo Majao U HE YUUTHIBACTCS .

3ananue .

1. PaccuutaTh CONMpOTHUBIIEHUS HArpy3KH CTaOMIM3aTOpa , COOTBETCT —
BYIOIIME MPENEIbHBIM 3HAYEHUsIM TOKa Harpysku : 0,2A u 2,8A .

2. PaccuuTarh perynmpoBouHble XapakrepucTuku TII mius geTeipex
MPEICIBbHBIX PEKUMOB PaOOTHI .

3. Iloctpouth Harpy3ounsle xapakrepuctuku bII u perymmpoBounsie TII
B COCEIHHMX KOOPJWHATHBIX CHUCTEMaxX , COBMECTHMB HX IO OpJuHaTaMm ( 1Mo
ocssm Hampspkenuin U; u Up) .

4. Buytpennee comnpotusienue BII ry, =20M, T.e MeHbLIE , 4eM B
npumepe 1 .

Pacuer .

1. Paccuntarh mpenenbHbIE 3HAYCHHS COMPOTHUBIICHWM HArpy3Kd CTaOW —
Jau3aropa

U U
RH.MAI(C = | ocr =£ =60 OMm s RH.MHH = | 0.cT =£

0.MHH ’

=4,285 OMm .

0.MAKC '
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2. PaccunTtarh 4eThIpe pEryJMpOBOYHBIC XAPAKTEPUCTUKH IO (hopMyie ,

u3BecTHOM u3 [ 8 ]
K3 'U1.XX .
n K32 Ty + RKB.H ) K3 + RVO(l_ K3)
RH

XapakTepUCTUKU PAaCCUMTHIBAIOTCS I ABYX 3HaueHuid U, : 0,8E; m 1,2E;;
E; =26,3B u nByx 3Hauenwii R, u3 m.l.

PaccunrtaTe Harpy3ouHble XapakTepucTUKH 1o (1) mpu Iy, =20M.
Pe3ynpTaThl pacdyeToB CBEICHBI B TAOIHUIGI 2 , 3.

(5)

U, =
1

Tabmma 5
K, o1 ]o02 |03 |04 |05 [06 |07 [08 [09 095 |10
Rusun = 4,285 Om U = 21,04 B
UoB|1,96 [387 |57 [7,37 |888 [10,2 [114 [123 [13,1 |134 |[13,7
Rusun = 4,285 Om U = 31,6B
Uos,B 293 |58 [852 [11,0 |133 [152 [17,1 [185 [196 |20 [20,4
Rusae = 60 OM Uiw = 21,04 B
UsB |21 |42 6,27 [835 |10,4 [124 |145 |16/4 | 18,4 [19,3 |20,3
RH.MaKC = 60 Om Ul.xx = 3196B
Uo,B [ 3,14 6,27 [9,39 [12,5 |156 [18,6 [21,7 |246 [275 |29 [305
Tabmauia 6
I,A |0 0,2 14 2,8
U,B [263 [259 235 20,7
U, B [ 21,04 |20,64 17,83 15,43
U B [316 |3115 28,75 25,95

Ha puc. 16 moctpoeHsl rpadyKu HArpy30YHBIX M PEryJIHPOBOYHBIX XapaKTe —
PUCTHK B COCEJHHUX KOOPJMHATHBIX cUcTeMmax . Harpy3ouHble MOCTPOEHBI IS
BIT ¢ BHyTpeHHUM compoTuBJIeHHEM I, =2 OM u 3 OMm ; peryaupoBouHsie : 1,
2,3,4— nna BII ¢ ry, =2 OwM; xapaktepuctuka 5 — ¢ Iy, = 3 Om.

Yepe3 00e KOOpAWHATHBIC CHUCTEMBI MPOBEJECHA TOPU30HTAIL Ha YPOBHE
HanpspkeHus: ctadmnuzanuu Ug . TOuku nepecedeHus: TOPU30OHTAIM C Xapak —
TepucTukamMu 1, 2, 3, 4 MO3BOJISIIOT CyAUTh O Juana3zoHe u3MeHeHus K, Bo
BCEX BO3MOXXHBIX , IO YCJIOBUIO 3aJlaHUsl , peKUMaxX paboThl CTaOMIM3aTopa :
K34MI/IH = 0’391 K3.MaKC =0176 .

XapakTepuctuka 5 He mpecekaeT ypoBeHb Ug.,, U3 Yero ciemyer , yTo
3amac , KOTOpbIii gaeT BelOpaHHOE 3HadueHue K, .. = 0,95 mpu pacuere E; C
res = 3 OM , HenoctatoueH . Ecimu K3, NMpUHATH paBHbIM 0,9 , TO pacuer —
Hoe 3HaueHwe E; Bospactrer mo = 27,3 B, a peryaupoBouHass XapaKTEPUCTH —
Ka Tepeceder ypoBeHb crabmmm3anuu Ug,, .
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Koppekmus K,,... 1 E; He morpebyer mosHoro mepepacuera bII .
JIOCTaTOYHO HECKOJIbKO YBEJIMYHMThH YHMCIIO BUTKOB BTOPUYHON OOMOTKH
TpaHncdopmaropa .

Crabuiam3aTopbl TOKa

Pacuem mownocmu maepysxu bII . [locmpoenue nazpy3ounvix
Xapaxkmepucmux

N3 3apanns va KII m3BecTHBl cnepyromue JaHHBIE.

1. HanpsiokeHre nmUTarOned CETH W OTKIOHCHUS HANPSDKEHHUS OT HO —
MuHasibHOTO 3HaueHus . Hanpumep : U, = 115B£20% , wiun 36B+15% , unu
380B£10% wn T.1.

2. Ilpenensl m3MeHEHUs CONMPOTUBIECHUS HATrPy3KH Ry uw < Ry < Ryyaxe -

3. CTaOuIu3upOBaHHBIM TOK HArpy3ku log, .

4. Kak m mpu pacuere crabuiau3aTopa HaIpsDKCHHS BHYTPEHHHUM COIPO —
tuBineHuem bII r,, 3amarorcs . [ BII MOIIHOCTBIO OT HECKOJBKHX ACCAT —
KOB JI0 HECKOJIbKUX COTEH BaTT BEPXHHUH Npeaen Iy, B MEPBOM IPHUOIMKE —
HAA MOXHO NPUHATH paBHbBIM 2...3 OM .

Jlns pacdera MoIIHOCTH , ToTpedssiemoit ot BII HeoOXxoauMo 3HATH BBI —
xoaHble TOK |; u HanpspkeHue U; . MOIIHOCTh pacCUUTHIBACTCS MPU MAKCU —
MaJIbHOM COIPOTUBJIECHUU HATPY3KH Ry yvaxe » KOTAA KOADPUIIMEHT 3amoJiHe —
Hus K, =1, nmostomy I = Iy, .

Tenepb paccMOTPUM U3 KaKUX YCJIOBUU PACCUMTHIBAIOT BBIXOJHOE HA —
npsokenne Up ?

[IpuxoauTcsi y4yuTHIBATh , UYTO CETh HECTaOWJIbHA . BepXHUll W HIDKHHMA
npeaenbl HalnpsKeHUs ceTd npu oTkinoHeHusix £20% , £15% ,+10% coot —
BETCTBECHHO

Os8UceT < UceT =< 172UCGT ; 0185UCCT < UceT =< 1115UC6T ; 019UCGT < UceT < 1’1UCCT .
B xonme pacuera BII gomxHBI OBITH MONy4eHBI 3HAuUeHUs HampsikeHuss U; B
peXUMe OJIM3KOM K X.X NMPU HOMHHAJIBHOM HANPSOKCHUU CETH U ABYX IIpe —
nenphbix : Uy~ E;, 0,8E;,1,2E; (wm 0,85E;,E;, 1,15E; u 1.1.).

Pacyer 3aBepiliaeTcsi MOCTPOCHUEM TPEX HArpy304YHBIX XapaKTEPUCTHUK B
koopauHatax U, l; mo dopmymnam

Ul = El_ Il‘rBH ; U1+ = 1,2E1_ |1’rBH ) Ul_ = O,8E1_ |1-I’BH.

Ha puc. 17 mpeacraBieH npuMep MOCTPOCHUS XapaKTEPUCTHUK ; BEPXHSSA OT —
MEUEHa 3HAKOM «1» , HWKHSSI — 3HAKOM «—» , KpOME TOro IMPOBEJICHA BEpP —
THKaJIb CTAaOMJIBHOTO TOoKa lg.; .

YtoObl oOecneunTh CTAOMIM3UPOBAHHBIA TOK lg.; MPU MaKCUMaIbHOM
CONPOTUBIICHUN R, \ae W Hampsikennu Ha Bbixoge BIT U; = U ., HE —
00xomuMoO BeITIONHEHUE YCTOBUSA |l cr Ryyaxe < U |y » T.€. IOJDKEH OBITH 3amac
[0 BBIXOAHOMY HamnpspkeHuro bII mpr MUHMManbHOM HANPSKEHUM NUTAOLIEH
CeTH . YCIIOBHE BBIMOJHICTCS , €CIIM MaKCHMMaJbHOE 3HaueHHEe Kod(hduImeHTa
3anoJHeHUST K, e < 1. Pekomenayemsbie 3HaueHus K, =0,9...0,95.
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Ha ocHoBanmu »Tux paccymneHHﬁ IIOJIy4aroT COOTHOILICHHA JIA pacdcTa
E1 u P1
U7 A

12E, Us=fil)

1 F )
2 ug‘_ = Ul
0,8E, — —- U

Puc. 17

IO.CT.RH.MaKC = U l,MI/IH'Ks,MaKc = (018E1_ IO.CT°rBH)'K3.MaKc;

OTCIO/1a
R +ry, -K
E1 — I . 'H.MAKC BH 3.MAKC ’ ( 6 )
o 0,8 KT)’.MAKC
MOIIHOCTh Harpy3ku bII
P1 = Erloer (7)

Paccuutannsie mo (6 u 7 ) 3HaueHus E; u P; OynyT HECKOJIBKO 3aBBIIICHHI ,
YTO TIO3BOJIMT YY€CTh IMOTEPH Ha CUJIOBBIX 3jeMeHTax TII, koTopble moka He
BBIOpAHBI .

Ecnu HecTaOuabHOCTH HampspKkeHHs nutaronieit cetu He +20% ,a +15% ,
umu £10% , To HanpsbkeHust Ha Bbixoje BII paccuutsiBatorcst mo dopmynam
COOTBECTBEHHO

E, =l,0 RH.M/E)KC85+ :iH K e , E =1y RH.MASC9+|E3H Ky ue _ ( 8, a, 6)
’ 3.MAKC J 3.MAKC

3ameuanue . P; — pacuetHas momHocTh bIl, koTopas paBHa cymme Mo —
T€Pb HAa BHYTPEHHEM COIPOTUBIIEHUM [y , CHIOBBIX 3ieMeHTax TII m momr —
HOCTH , pacCeMBaeMoOil B Harpyske . P; MeHbllle Ta0apuTHOM MOIIHOCTU P.6
TpaHchopmaropa Onoka nuTaHus . [locneaHsss yYUTHIBAET HECOBEPILEHCTBO
cxeMmbl BbIIpsiMiIeHHs . OOIIMM MPaBUIIOM SIBJSIETCS CIEAYIOLIEE : IPU UC —
MOJIb30BAHUU JIBYXIOJIYIEPUOIHBIX BbIIpsIMUTENEH P.,; MeHbLIE , yeM npH
VCIIOJIb30BaHUN OJHOIOJYIIEPUOAHBIX , UTO SBJIIETCA AOCTOMHCTBOM IEPBBIX .

IIPUMEPI1
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YcnoBus .

1. Hanpspkenue murtatromed cetd U, = 115B+20% , =400 I'ny .

2. llpenensl u3MeHenust conpotuBiieHus Harpy3ku 3 Om <R, <40 Owm.

3. Ctabunu3upoBaHHblil TOK Harpy3ku lo., = 1,5A , BHyTpeHHee com —
porusieane BII ry,, = 2 0m; K, yae = 0,95.

3amanue .

Paccuutate E;, P;, Harpy304Hbie XapaKTEPUCTUKH ; ONMPEACTUTh aUara —
30H m3MeHeHus K, .

Pacuer .
1. Paccunrtats Hampsbkenue E; (6), ucxoms u3 ycaoBus | yue = locr -
E = 'RH.MAKC+rBH'K3.MAKC :15-40+2.0'95=827B
ot 0,8-K, ke '~ 0,8-0,95 ’

2. Paccuntarh MOIIHOCTH , oTpeOIsiemyo oT BIT ( 7)
Pl = El'll ~ El'IO.CT = 82,71,5 124 Bt .

3. Paccuurtath Harpy3ouHsle xapaktepuctuku BII B mpenemax n3mMeHeHHs
Toka |0 0 < Iy < 12-lye ma Tpex 3HaAYeHUM BBIXOAHOTO HampsikeHus BII :
HOMUHaNIbHOTO E; M aByx mpenenvubix 1,2E; m 0,8E;

U+1 = 12E; — ryly =99,24 — 2:1y ; Uy = E1 — rely = 82,7 — 2-14;
U,; =08E; Tyl = 66,16 — 2:1;.
Pe3ynpTaThl pacyeToB 3aHeceHbl B Tabmuiy 5 (cM. 11.4) .

IIpu Toke l; = lye; = 1,5A wnanpsixkenue U |, = 63,16 B; 3amac
10 HaMpsDKEHUIo , 0e3 ydeTa MoTeph Ha CHIOBBIX aneMmeHTax TII, coctaBmser
3,16 B.

Pacuem 6noxa numanusa (bII)

Pacuer BIl npoBomst mo mertomuke , m3noxeHHoi B [4] . 3mas E;, I; =
locr » P1 paccunThiBatoT mapameTpsl U BbIOMparoT diemeHThl BII : Tpanc —
dbopmarop , BeipssMUTENh , priibtp L;C; ; THI , MApKY MarHUTOIIPOBOJIOB ,
O0OMOTOYHBIX TPOBOJIOB , KOHAEHCaTOpoB (uibTpa . [locne pacuera BII u
YTOUHEHUS BEIUYUHBI Iy, B TAOIUILy 8 BHOCSITCS H3MEHEHUS .

Buvibop u pacuem snemenmos TII

Xapakrepuctuku U; = f(l;) (puc. 13) He yduThIBalOT mapameTpbl TPaH —
3UCTOPHOTO MpeoOpazoBaTess : CONPOTUBICHUN CHIIOBOTO TpUOAA , 00pPaTHOTO
JIM0Jia , AKTUBHOTO COMPOTUBJICHUSI 0OMOTKU apoccenst ¢uiabTpa LoCq . Cne —
JYIOIIMM IIIaroM MPOEKTUPOBAHUS SIBISIETCS BBIOOP CHIIOBOTO Tpuoaa (Tpym —
bl TPUOJIOB , OOpaTHOTO auoja , pacueT ¢uiabTpa LoCo .

[Tpu BbIOOpE TpHOAA M NMOAA PEKOMEHIYeTCs OOeCHeurTh 3amachl IO
HaIIpSDKEHUIO M TOKY He MeHee ueM B 1,5...2 pa3a OTHOCHTEIBbHO MaKCH —
MaJbHBIX WX 3HAYCHUM MO YCJIOBHIO WM pacuery . OpUeHTHPOM MpU BHIOO —
pe 1o HampsbKeHuro sBisiercss 3Hadenue U; = 1,2E; .
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B ocob6ennocts pabotel TII, BKIIOYEHHOTO B CHUCTEMY CTaOMIM3aIlAN
Toka ? Iloj0KuM , 9TO KpaTHOCTh M3MEHEHHUS CONPOTHUBJICHUS Harpy3ku Ry
Benuka , Harpumep : 2 Om ...30 Om nmpu toke lo., = 2A . OueBuHO , cpea —
Hee 3HaYeHue HarpsbkeHus Ha Harpyske Ug, cormacHo 3akoHa Owma , 1071 —
J)KHO MeHAThCcs B mipenenax 4 B...60 B. Tpuon u oOpaTHBIH AMOA TIPUXO —
JTUTCS MOA0upaTh Mo BepxHemy mpeneny Up U ¢ 3amacom .

NmnynbcHoe 3HadeHue Toka l; =1, MoxkeT ObITh MHOTO OOJBINE CpeJl —
HEro 3Ha4yeHWs TOoKa Harpy3ku lo, 0COOCHHO MpU MaJbIX BEIMYMHAX KO3 —
dbunmenta 3amonHeHus K, . Urax,

Ueion = (1,5...2) 1,2E;1 7 lepon = (1,5...2) lgcr s
Uoson = (1,5 2)1,2E; 5 Lon = (1,5...2) g -

[Tocne mpeaBapUTEIBLHOTO BBIOOpA TPUOAA M JMOJA OMPEACINSIIOT MOTEPHU
B JTuX 3yeMeHTax TII m mpoBOAAT TEIIIOBOM pacdeT MO METOAMKE , U3JI0 —
XeHHOW B [ 6, 7] . IToroM TErioBOro pacuera SIBISIOTCS OKOHYATEIHHBIN
BBIOOp cuitoBBIX 3jieMeHTOB TII, a Takxke pasMmepbl paauaTtopa (OXJIaJIUTENA) .

[To meromuke [ 7, 8] paccuutsiBaroT mapamerpsl ¢Guibtpa LoCo: uH —
JTYKTUBHOCTh M aKTHBHOE COMPOTHUBIICHHME OOMOTKH japoccens Lo ,eMKOCTh
KoHjieHcaTopa Cp, CepAeYHUK IPOCCEIIs , YUCII0 BUTKOB M JIUAMETP IMPOBOJA
oOMoOTKHM . Ha ocHOBaHMM JaHHBIX pacueTa BBIOMPAIOT THI , MAPKy IMPOBOJA ,
KOHJICHCATOpa , CEpJICUHMKA .

Pacuem pezynuposounvix xapaxmepucmux TII

W3 3amaHus ¥ pacyeToOB M3BECTHBI TOK cTabmmmsanuu lg., , Inama3oH
usmenenns  Ug , BeIxogHoe conpotuBicHue BIT Iy, , COMPOTHBIIEHUS CHIOBBIX
9JIEMEHTOB ; PACCUMTAHBI U CKOPPEKTUPOBAHBI HArPy30YHBIE XapaKTEPHCTHKU .

[anee cnemyer paccuuTarb TPU PETYIUPOBOUYHBIE XapakTepucThuku TII
Uy = f(K,), KoTOpbIc MO3BOIAT OMpEAEInTh auana3oH u3mcHeHus K, B
NpeCbHBIX PeKUMaX pabOThl MpeodpazoBaTess . PeKOMEHIyeMble TPaHHIIbI
nuarasona 0,05...0,95 . Pacuer mposoast mo dopmyie (7,6) u3 [8, ]

Uo=RyE; — IO[ K32°rBH + Ky'Risac T (1 - K3)RVO] . (9)
Tak kak ly =const, To Ha rpaduke XapaKTEPUCTHK BBIXOJAHOC HAMPSKCHUE
TIT Uy nerko mepecuyuThiBaeTCSl B CONMpOTHBIEHUE Harpy3ku R, . Ilpu moct —
poenun xapaktepuctuk U; =f(l)) u Uy =f(K,) ux koopauHaTHBIE CHCTEMbI
COBMEIIAIOT 110 OPAUHATAM .

ITPUMEP2

YcnoBus .

1. Hanpspkenne murtatomed cetn U, = 115B £20% , f = 40001 .

2. Ilpenenbl u3mMeHeHus conpoTuBieHus Harpy3ku 3 Om < R, < 40 Om.

3. Crabunu3upoBaHHbIil TOK Harpy3ku lo., = 1,5A; ry; =2 Owm ; compo —
tuBneHUE CHJIOBBIX 3JeMEHTOB TII Rj.c = 0,30M; Ryg = 0,3 OM ; K, jaxe =
0,95.

3amanue .
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PaccuntaTh ¥ MOCTPOWUTH PETYIMPOBOYHBIC W HATPY30UHBIC XAPAKTEPHC —
TUKH , ONPEICTUTh auama3oH m3mMeHeHus K, .IlpumeHuTs pe3ynbTarhl pacuera ,
noiyyeHHele B npumepe 3: 1,2°-E; = 9924 B, E; = 82,7B,0,8E; = 66,16 B.

Pacuer .

1. Paccuntarh Tpu peryaupoBOYHBIC XapaKTePUCTHKH 1o ¢opmyie (9);
C Y4eTOM HEeCTaOWJIbHOCTU BBIXOJHOrO HampsikeHus bII

Uo = K;:99,24 — 1,5[K.22+ K03+ (1 —K,)0,3],
Uo = K,-82,7 — 1,5:[K22 + K, 0,3+ (1 — K,)0,3],
Uo = K, 66,16 — 1,5 [K.22 + K03 + (1 — K,)0,3].

Pe3ynbTaThl pacueToB CBeACHBI B TaOMUUbBI 4 U 5
PerynupoBouHbIE XapaKTEPUCTHKHU Tabauua 7

K, ]005/01 [02 |03 |04 |05 [06 |07 |08 [09 [095][10

U;«« = 0,8E; = 66,16 B

Uo,B | 2,85 5,68 (12,7 |119,1 | 23,7 |31,9 | 38,2 | 44,4 | 50,6 | 56,6 | 59,7 | 62,7

Ul.xx = El = 82,7B

UoB|368|78 [16 |241[322/402 /48156 |638]|716]754]793

Ui« = 1,2E; = 99,24 B

UoB|45 [947[19,3/29,1 /388484 [58 |676|77 [864/91,1]958

Harpy3ouHble XapakTepUCTHKU Tabnuma 8
I,A |0 0,2 0,8 1,0 1,5 2,0
U, ,.B | 66,16 |65,76 52,93 | 64,16 63,16 | 62,16
U,B [82,7 |823 81,1 |80,7 79,7 | 78,7
U,".B |99,24 |98,44 97,64 | 97,24 96,24 | 95,24

Ha pwuc. 18 moctpoensl rpadmku Harpy304YHBIX W PETYJUPOBOYHBIX Xa —
PAKTEPUCTUK B COCEIHMX KOOPJIMHATHBIX cucTemax .Ilo ocsaMm opauHat ot —
kianpiBaroTcs HanpspkeHuss U; m Uy B ogumHakoBbIX Macmitabax . Ha mpaBoit
cropore rpadpuka Uy = f(K,) oTioxkeHbI Takke BEIWYMHBI COMPOTUBIICHUS
Harpy3ku R .

W3 pacdyeToB W TOCTPOEHUU CIIEIYET , YTO MUHHUMAIBLHOMY HaIpsIKe —
Huro Ha BeIXome BII U | ,,..=63,16B npu toke ly., = 1,5A cooTBeTcTBYET
HanpsbkeHne Ha Harpyske Ugp=59,7B (K, =0,95), a Tpebyemoe 3Hauenue 60B .
Takum 00pa3oM , Ha HIDKHEM IMIpejeiie HaIPsSOKCHUS TUTAIONIEH CeTH
CTAOMIM3UPOBAHHBIN TOK , gy = 1,5A , B Harpy3ke C CONPOTUBICHUEM Ry yaxc
=400m He oOecnieunBaeTtcs . /{151 BBINONMHEHUS YCIOBHUS 3aJaHUSI MOXKHO
NPEMIOKUTh CIEAYIOIIME MEpHI : a) YBEJIMUUTh BbIXOJHOE HampsikeHue bII ;
npu pacuere E; mpuHATh K, ,uee < 0,95, Hanpumep K, =0,9 ; 6) BbIOpaTh
JIpyrue CHIIOBbIE 37eMeHThl TII, ¢ MEHBIIMMH CONMPOTHUBICHUAMH Rjac, Riox
Rvo -

Ecou crabuimmsamus Toka He obecmedymBaercs npH R, .., Ha BEpXHEM
npenesie HanpsDKeHHsI CeTH , TO CIEAyeT MPEeIyCMOTPETh OTBOJ HAa BTOPUYHOM
oomoTke Tpanchopmaropa BII, ¢ MEHbIIUM HaMPSIKEHUEM .
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OO0wmee mpeacraBjieHue 0 cxeme ynpasJieHus (puc.l)

Cxema yIpaBlIeHHS COCTOUT W3 IIMPOTHO—HMMIYJIBCHOTO MOAYJATOpA
(IIMM) u kanana ycwieHusi pazHuibl U, Mexay HanpsOKeHUSIMH 3aTaHUS
U,., u oOpatHoii cBs3u U, ; €ro Ha3bpIBalOT KaHAJIOM PaCCOTJIacOBaHUS .

B cocrap IIUM Bxoasar renepatop mnuiooopasHoro Hamnpspbkenus (I'TITH)
(renepaTop «muiibl») U moporoBeii snemeHT (I19) . Jlnarpamma ,mosicHstoIast
pabory IIIMM npencraBnena Ha puc. 19.VY [ID nBa BXoma; Ha ONWH W3 HUX
MoJAaeTCs JUHEWHO HapacTarolliee , B mnpenenax mnepuonaa [ , HanpspkeHue U
,Ha Jpyroil — aHajmoroBoe HamnpsbkeHne U, ¢ BbIXOJa KaHaja paccoriiaco —
BaHUS .

Un‘UC U, _%% _E&\V L//

[ I T R e
ol T 7 7 T 31 1 T 47 ¢
7/ S I I O N A I I

sl cANRERE
0 7 2T 3T LTt

Puc. 19

[Toka U, 6onbmie U, , Hanpsbkenne U, uMeeT BBICOKHI YPOBEHbH ; B
MomeHT paBeHctBa U, m U, nanpspkenwe U;, CKaukoM MagaeT M OCTAETCs
paBHBIM HYJIO JO KOHIIA TIEpUojia «IMWjbDy . B Hadame ciemyromiero nepuojaa
U,, BHOBb CKa4KOM BO3pacTaeT J0 HEKOTOPOTro MOCTOSHHOTO ypPOBHA . Takum
oOpazom Ha Beixozae [1D dopmupyercs mocnenoBaTeIbHOCTh MPSIMOYTOIBHBIX
umitysbeoB . Ecnmn Benuumna U, Bo3pactaer , To MomeHT paBeHctBa U, u U,
CIABUTAETCS BIPABO OT Hayaja IMEPUOJa «IIHJIBD) , COOTBETCTBEHHO JJIUTENb —
HOCTh HMITYJIbCOB T, cTaHOBUTCS Oosbine . M3menenune U, mpuBOAMT K MO —
OyJauuy (IMUpUHB) UMIYIbCOB U, .

BydepHbIit kackam SBISETCS CBS3YIOIIUM 3BEHOM MEXAY BBIXOIOM
[IIMM u Bxomom cunoBoro Tpuoxa . Eciu TII mocTtpoeH Ha MoOIIHOM Ou —
nossipHom tpuoje , bIIT , To xenarenbHo , 4ToOBl BbIXOJHOW curHail bK ObLn
3HaKonepeMeHHbIM . Hanmpumep , B unTepBane ummynsca Uy, >0, B uHTEp —
Basie naysbl Uy, <0 (Mam HaoOOpOT , 3aBUCUMOCTH OT THIIA ITPOBOJMMOCTH
BIIT) .

[Ipu 3HakomepemenHom curHane Ha Bxozae BIIT oGecneuwBaercs mpu —
HYJIUTEILHOE , YCKOPEHHOE €ro BBIKIIIOUEHUE , CHUKAIOTCA JUHAMUYECKHE TI0 —
tepu . be3 npunyaurensHoro BeikaroueHuss BIIT Ha BbICOKOM udacToTE HEpa —
6orocniocoOnsl . Ecim TII mocTpoeH Ha OCHOBE TpYIIBI MapajuIeIbHO COE —
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JMHEHHBIX TPHOJOB , TO TpeOyeMass MOIIHOCTh curHaima U,, MoxeT oka —
3aThCsl 3aMETHOM . DTO cienyeT ydecTh npu pa3padbotke cxembl bK .

Hnsa ynpanenus [IT MOSFET nocraTodyHo OJHOMOJSPHOTO HUMITYJIBC —
Horo curHana Uy, . Ho m B 3ToM ciydae mpuxomurcs BbiOMpaTh Tpuoisl BK
[0 BEJIUYMHE AOIYCTUMOTO UMITYJIBCHOIO TOKAa M3 — 3a €MKOCTHOIO XapakK —
tepa BxoaHou menu IIT . BydepHbiii kackam MoXeT moTpeOOBaThCS U MPH
UCIIOJB30BaHMN MHTerpanbHoro IHIMM—KoHTposiepa B KayecTBE CXEMBbI
YOPaBJIEHUSI CHJIOBBIM TPUOAOM .

Kanan paccornmacoBanusi coctout u3 cxembl cpaBHeHus:t U, u U, u
yewmrens pasuauibsl U, = U, — U, . Uem Oosbiie k03¢ GUIMEHT yCHIICHHUS
K, ycunuresns , TeM BbIIIE €r0 YyBCTBUTEIBHOCTH , TEM BBIIIE TOYHOCTH C
KOTOpPOUM MOJJEPKUBACTCS 3aJlaHHbI YPOBEHb HAIPSOKEHHUS WIM TOKAa B Ha —
rpy3ke . KauectBo pabOTBl CHUCTEMBl CTAOMIM3AIMU CUCTEMbl CTAOMIM3AIINU
3aBUCUT HE TOJBKO OT K,,HO W OT 3aKOHa , KOTOPBIN peain3yeTcsi B PO —
1ecce paboThl CUCTEMBI , T.€. OT 3aKOHA PETyJIUPOBAHUS .

[TogpobHOE omucaHWEe NMPUHIIUIIOB MOCTPOEHUS CXEM YIPABJICHUS Tpe —
oOpa3oBaTesiMU , METOJIMKM PAacYeTOB U BbIOOpa SJEMEHTOB JaHbl B TIPHU —
BEJICHHOM HIDKE OMOIMOrparueckoM CIHCKE .

Cxema ympaBiieHus pa3pabaThiBaeTCI CaMOCTOSITENIBHO .

Ntorom KypcoBOro mpoeKTUpOBaHUs SBIAIOTCS : | .PacyeTHO — mosicHH —
tenpHas 3anmucka (PII3). 2. YepTexk NMPUHIMIUATBEHON CXEMbI CHCTEMBI .

[IpoekTt 3ammumiaercs cooOIEHUEM (JIOKJIAJO0M) .

Hpuioxenue

@Deppumur [10,11,12 ]

[To ompenenennto QeppuThl — 3TO COCIUHCHHUS OKCHIOB PAa3THMYHBIX
METaJuIoB, OOJAJaroNIMX CBOWCTBaMH (eppoMarHeTukoB. B oOmem Bume
COCIMHEHUS OKHCJIOB METAJIJIOB, MCIOJIb3YeMbIX MJI H3TOTOBIEHUS (PEppHUTOB,
MOXHO TIpeacTaBuTh Tak: Me,O + Fe,03, rae Me,O — okucesl OCHOBHOTO MeTajlia
B COCIMHEHUM (MapraHiia, Maruus, HUKeJs, MeJI1, KaJMUs U T. 1I.).

[To Takomy mapameTpy, Kak yAelbHOE JJIEKTPUYECKOE COIMPOTUBIICHUE P,
dbeppuThl OTHOCSTCS K TOJYIPOBOJHUKAM. OIJIEKTPUUYECKOE COMPOTHUBIICHHE
dbepputoB B 50 m Oosiee pa3 BBINIC, YeM Yy OIJICKTPOTSXHUYCCKHX CTalIeH u
NEePMaJUIOEB. OJTO CBOWCTBO ITO3BOJISIET HCIIOJIB30BaTh WX B HHIYKTHBHBIX
AJIEMEHTaX, paboTarOMNX Ha BHICOKUX YaCcTOTaX MPH MaJIbIX MOTEPSIX HA BUXPEBBIC
TOKH.

B wm3memusx pammodseKTpOHHOM ammapaTypbl MPUMEHSIOT B OCHOBHOM
MarHUTOMSTKHE (EpPpUTH, B TOM YHCJIC B CHUJIOBOM JJICKTPOHHMKE: MapraHell-
uuHKOBbIEe (heppuThl Mapok HM u Hukenb-unHkoBbsie — Mapok HH. JloctouncTBa
MapraHel-IIMHKOBBIX (DEPPUTOB: a)BBICOKHE B IIEJIOM pabodue Temmeparypsl; 0)
Majble TIOTEpU Ha TEpPeMarHWMYMBaHHE, IPUMEPHO HA TOPSAJIOK MEHBIIE, YeM Y
HUKEIb-IIMHKOBBIX (PEPPUTOB; B) YCTONYMBOCTH K BO3JACHCTBUIO MEXAaHUYECKUX
neperpy3ok. @eppurbi Mmapok HH otnugatorcs Gosnee BBHICOKUMHU 3HAYCHHSIMHU
YAEIBHOTO 3JIEKTPUYECKOTO COMPOTHBIICHHS TIO CPaBHEHUIO C (heppuUTaMu MapoK
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HM, nostomy mpurojHsl sl paboThl Ha Oojee BBICOKMX YacToTax. BepxHei
rpa"ulei pabouei 0061aCTH YacTOT JJIsl HUX siByisieTcst — 5.7 MI'm.

MarnuTtomsrkue (GpeppuThl YCIOBHO MOAPA3NEAIOT Ha rpynibl. OCHOBHBIE
NpU3HAKK  KIacCU(UKAIUMU:  TEPMOCTAOMIIBHOCTh  MapaMeTpoB;  3HAYCHUE
OTHOCHUTEIIbHOMN Ha4aJIbHOMN MAarHUTHOU MIPOHULIAEMOCTH,; yIEeJIbHOE
AIEKTPUUYECKOE CONPOTUBICHHE U CBs3aHHasi C HUM paboyas 4YacToTa;
CIIOCOOHOCTH MePEMarHUIMBATLCS B CIA0BIX M UMITYJIBCHBIX TOJISIX; TAHTEHC YTJIa
noteps. [logpobHoe ommcanue mapamMeTpoB (EppUTOB U YCIOBUH, MO KOTOPHIM
OCYILIECTBIISIETCA JEJICHUE HA TPYMIIBI 1AHO B U3BECTHOM CIIPABOYHOW JIUTEPATYPE,
Hanpumep [10, 11, 12].

Jlanee MpUBOASTCS CBEICHUS O MapKax MarHUTOMSTKHUX (DEpPUTOB, KOTOPHIC
4acTO MCHOJB3YIOTCS B CHIJIOBBIX TPaH3UCTOPHBIX MpeoOpazoBatensx. Ha puc. B
KauecTBe MpuMepa u300paxeHbl TpadUKi KPUBBIX HAMAarHUYMBAHUA JBYX MapoOK
deppuroB 1500 HM3 u 2500 HMCI. U3 rpadukoB ciemyer, 4TO OOIIMIA
HEJIOCTaTOK (EepPpUTOB, KAaK MArHUTHBIX MaTE€pPUAJIOB — HEBBICOKOE 3HAYCHUE
WHIYKIUU HackleHus Bs, a cnenoBarensHo, pabouero 3HaueHus By,

AB, Tn AB, T
05 ’ 05 20°C
-7 |-60°C — |
L —] /
04 Z 3 04 /’
% ""'—_Z; yisde / 135°(
[ 3 03 | /T T
’/__-____‘—'i: 2 1250[
02 3 02 /
o1l /f 01 //
500 HM3 p 2500 HMCT H
0 80 60 20 A/ 0 80 0 2404/
1-20klu 2-50«kly;, 3- 100 «kly 20 kly
a 0
Puc. 20

Mapranen-1uHKoBbie TepMOCTaOuiIbHbIe Gepputhl (Tadna. 1) mapox 2000
HM3, 2000 HM1, 1500 HM3, 1500 HM1, 1000 HM3, 700 HM pexomeHyeTcs
MPUMEHATh KOTJIa TPEIBABISIOTCS JKECTKHE TPEOOBAHUS K TEPMOCTAOMIIBHOCTH
uznenusi. Kpome toro, tepMoctabmibHble (EppUTHl XapaKTEPU3YIOTCS MallbIMU
MOTEPSIMM Ha BHUXPEBBIC TOKW W OOJBIIMM JTUANla30HOM pabOYMX dYacToOT (10
0,3..1,5 MI'n).

Maprasnen-iMHKOBbIE ~ HETEPMOCTAOUIIbHBIE  (EeppUTHI  C  BBICOKOM
OTHOCHUTEJIbHON HadanbHOM mpoHuiaemocthio 6000 HM, 4000 HM, 3000 HM,
2000 HM, 1500 HM, 1000 HM wucnons3yrTcs B YaCTOTHOM JUalla30HE OT
HecKoJbKuX KI'11 10 Heckombkux coT KI 11, B mHTEpBasie Temneparyp -60°..+100°C,
KOT/Ia TEePMOCTAOUIILHOCTh HE SIBJISIETCS OMNPEACNSIIONIUM mapaMeTpom. Jlms
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UMITYJIbCHBIX BTOPUYHBIX MCTOYHUKOB MUTAHUS TEPMOCTAOMIBHOCTH IMapaMeTpPOB
WHJYKTUBHBIX 3JIEMEHTOB TOKE BaXKHA, HO TJIABHOM POJIM HE UTPAET.

B cpemqnux wm ocobGenno cwibHbIX momsx (B > 0,1 Tm) xopomo
3apekoMeHoBanu cedst hepputsl mapok 4000 HMC, 3000 HMC, 2500 HMC1 u
2500 HMC2 ([4], cm. Tabn. ). [Ipumenenue ¢GeppuTOB ITHX MapOK MO3BOJISET
YMEHBIINUTh TabapuThl TpaHcPOpMaTopoB cOOTBETCTBEHHO HA 8§ U 15 %, a mpu
COXPAaHEHUM NPENKHUX THUIIOPA3MEPOB YBEIMYHUTH MOIIHOCTH Ha 20 % [5]. U3
(beppuTOB HUKEIIb-IIMHKOBBIX MapoK yaiie Apyrux ucnoib3yrores 2000 HH, 1000
HH, 200 HH. BepxHuss rpanuia padodeit yactoTsl 1t HUX — 5..7 MI'1.

[IpOMBIIIIIEHHOCTh BBIMYCKAET MAarHUTOIPOBOJIBI U3 (PEPPUTOB Pa3HBIX
TUIIOPA3MEPOB: KOJIbLIEBBIE (TOPOUIAIbHBIE), OPOHEBBIEC, CTEPIKHEBBIE KPYTJIOTO U
NPSIMOYTOJILHOTO CEUEHHUs, OpOHEBbIC NWIMHAPUYECKUE; MO KOHPUTYpALUU UX
takke aenst Ha: O-, IlI-, I1-, H-, I'-o06pa3ubie, U-o0pa3znbie (yameobpasusie) |10,
11, 12]. Camyro OonplIyl0 TpyHIy MarHUTONPOBOJOB Pa3IUYHBIX MapoK
COCTaBIISIIOT CEPACUHUKU TopouaaibHOU (O-00pa3Hoit) HopMBI.

MapkupoBka. Bce TopouganbHbie cepAeUHUKNA 0003HaYat0TCsi OyKBOM «K».
[TonHoe ycnmoBHOE 0003HAYEHUE MPENCTABISIET COO0M OYKBEHHO-LIMPPOBOU KO,
cocToAMd 3 4-X U 00J1€€ DIIEMEHTOB.

IlepBbrii anement — OykBa. depputy, Kak Marepuany NpPUCBOEHa OyKBa
«M».

BTopoil 351eMEHT — HOMUHAQJIBHOE 3HAYEHUE OTHOCUTEIBHOW MArHUTHOMU
MIPOHUIIAEMOCTH.

Tpetuii s1emMeHT — Mapka (MaTepua, rpyIra).

YeTBepThlii d7E€MEHT — OTIHYUe (GEeppUTOB ¢ O0003HAYEHHON MArHUTHOU
MPOHUIIAEMOCTBIO OT JIPYTUX Mapok ¢eppuToB ¢ TaKOM K€ MAarHUTHOMN
MPOHUIIAEMOCThIO, MOAU(DUKAIIHS.

[1aTbIi IeMEHT — NOPAIKOBBIA HOMEDP pa3padOTKU

[Ipumepbl MapKUpPOBOK TOPOUAAIBHBIX (DEPPUTOBBIX CEPIACUHUKOB C
YKa3aHUEM HEKOTOPBIX JOTOJHUTEIHHBIX MapaMeTPOB.

Vcnosuesie o6Oo3HaueHus: M4000HM-15 K7x4x2TY; M6000HM-7
Kx10x6x3 TY; M6000HM1-2 Kx 16x 10x 4,5 TY; M10000HM-1 K32x 20x 9
TY; M20000HM-1 K16x8x 6 TV.

Tabmanma 9
Mapka Urn Unsaxe By, Tn f, MI'n 7°C B, Tn He, A/
2000HM3 | 1700-2500 | 3500 0,35-0,4 0,5 200 0,12 -
2000HM 1 1700-2500 | 3500 0,38-0,4 0,5 200 0,12 25
1500HM3 | 1200-1800 | 3000 0,35-0,4 15 200 0,08 16
1500HM 1 1200-1800 | 3000 0,35-0,4 0,7 200 - 16
2000HM 2000 3500 0,38-0,4 0,45 200 0,12 24
2500HMC! | 2500 4500 0,29 200 0,1 16
2500HMC?2 | 2500 4500 0,33 200 0,09 16
600HH 500-800 1600 0,31 15 110 0,14 32
1000HH 800-1200 | 3000 0,27 0,4 110 0,15 20

3necs: M — depput; 4000, 6000, 10000, 20000 — HOMUHATILHBIE 3HAYCHUS

HA4YaJIbHOW OTHOCUTEJIbHOM MAarHUTHOW mpoHuraemMoctn; HM — HU3KOYacTOTHBIN
MapraHel-IIMHKOBBIA (eppuT i cnadbbix mojed; 1 — omimume depputa ¢
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MarHUTHOM MPOHHUIIAEMOCTHIO i, = 6000 oT Apyrux mapok (GeppuToB C TAKUMU
e 3HAYCHUSIMH |, ; 15,7, 2, 1 - mopsakoBbie HOMepa pa3paboTok; K — kosbIiieBoii
CEepJIEYHUK C pa3Mepamu, Hampumep, 16 MM — BHEIUHUH AHAMETP, SMM —
BHYTPEHHHI TuameTp, 6MM BbicoTa. KpuTudeckas yactora AJjisi CEpJCUYHUKOB U3
dbeppura mapku 4000 HM u mapox 6000 HM, 6000 HM1 — 0,1 MI'm; mapku
10000 HM — 50 kI'u; mapku 20000 HM — 5 kI 1.

Temneparypnsiil quanaszos 1 Geppuros 4000 HM, 6000 HM, 6000 HM1:
-60°..+90°C.

VYcnosueie o603naueHuss: M2500HMC1-10 K12x 8x 3 TY; M2500 HMC-10
K17x9x 8TY; M3000 HMC — 6K26x 14x 4,5TY; M2500HMC-10 K10x 6x 3TV.
3necb: M — deppur; 2500, 3000, 3500 — HOMHHAJIBHOE 3HAYEHUE HAYAIbHON
OTHOCUTEJIbHOM MarHuTHOM mnpoHuraemocty; HMC — MapraHen-unHKOBBIN
dbeppur mns cunbHbix nonei (0,1..0,2 Tu); HU3KOYacTOTHBIN; 1 — MoaUUKAIKS;
10, 6, 1 — mopsiIKOBEIE HOMEpa pa3pabOTOK.

Maznumoousnexkmpuxu [10,11]

B mpeoOpa3oBaTenbHOM TEXHMKE HAXOAAT MNPUMCHEHHE JiBa BHA
JMAJICKTPUKOB:  anmbcudepbl M mpeccrepmbl . [lapaMeTpbl OTEYECTBEHHBIX
anbcu(epoB U MPECCIEPMOB MPHUBE/ICHBI B TAONIHIAX , KPUBBIC HAMArHUYMBAHUSI
— Ha puC.

Anbcudep — 3TO cmiaB amoMuHMs, KpemHus u okenesa (Al-Si-Fe).
CepIcUHMKH WM3TOTABIMBAIOTCS HAa OCHOBE pPa3MoJIOTOro ambcudepa
CBSI3BIBAIONICTO, a TAKXKE HM30JIPYIOIIUX KOMIIOHEHTOB (TIOJIUCTHUPOII, CTEKIIO,
CTEeKJIOAMaNK).  YacTUIBl  JUAJICKTPUYECKUX  KOMIIOHCHTOB,  PaBHOMEPHO
pacnpefiefieHHble 1O JUIMHE  MAarHUTONPOBOJA,  BBINOJHSIOT  POJIb
«pacrnpeieICHHOTO 3a30pay. [TosToMmy, Onaronaps OoJbIIIOMY
pa3MaraHnuuBamieMy 3GQexrty, mapameTpbl MarHuTOIUAJIEKTPUKOB, allbCU(PEPOB
B TOM YHCJIC, MaJIO 3aBUCSIT OT BHEIIHUX IMOJICH.

Taomuua 10 Tabmuma 11
MapkKa | My §,10° | fMIu | Liser Mapka Wrn 5, 10° | fxIn °c
TY-90 | 7991 | 3,0 0,02 CUHUHI MII-60 65 15 100
TY-60 | 56-63 | 2,0 0,07 YepHBIN MII-100 100 2,0 100
TUK- 48-58 2,0 0,07 KpacHBI MII-140 140 2,0 100 -60-
55 +85
BY-32 | 23-33 | 1,2 0,2 OeublLit MII-250 250 3,0 100
BY-22 | 19-24 | 2,0 0,7 3eJICHBIN MIIK-60 60 15 —
BYK- 19-24 |20 0,7 JKEIITBIN MIIK-100 100 2,0 -
22

[IpOMBINIUIEHHOCTh  BBIMTYCKA€T CEPACUYHUKUA TOPOUAAIBHOM (OpMBI Ha
ocHoBe anbcudepa mapok TU, TUK, BU, BUK c¢ oTHOcuTenpHONH MarHUTHOM
MPOHUIIAEMOCTBIO OT 22 n0 90, mpemaHa3sHAYeHHBIX JJIsi paOOTHI B WHTEpBaje
temriepatyp -60°...+120°. BykBbl B Ha3BaHuu Mapok o3HauaroT: TU — ToHanmpHas
yacrora; TUK — ToOHanbHasg 4acToTa C KOMIICHCUPOBAHHBIM TEMIIEPATYPHBIM
KO3 PUIMEHTOM HaYaJIbHOW OTHOCUTEIHPHOM MArHUTHOW MPOHHUIIAEMOCTH (
TKu,,); B — Bbicokast yactota; BUK — BeicOKas yactoTa ¢ KOMIEHCUPOBAHHBIM

50




TK, . [TapaMeTpsl epedncaeHHbIX MapoK albcru(epoB IpUBEICHBI B TaOIHIIE 2.
Ha puc. 21 u3o0paxeHbl KpUBble HaMarHHMUMBaHUA anbcupepoB mapok TU-60,
TU-32, BU-22. 1 HEKOTOPBIX MapoOK IMPECIepMalsiOeB .
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Puc. 21
Anbcu(epoBbie CEPACYHUKHA MPUMCHSIOTCS B CHUTHAJIBHBIX MAaJOMOIIHBIX
TpaHcopmaTopax, pabOTAOIIUX Ha BBICOKOH dYacToTe, B TpaHChopMaTopax M

JPOCCENAX BBICOKOYACTOTHBIX MMITYJIbCHBIX npeoOpazoBaresneit u
CTaOMJIN3aTOPOB.

[IpecciepmMbl — 3TO MarHUTOAMAJEKTPUKHA HAa OCHOBE MOJIMOJECHOBOTO
nepmamios (My — nepmamiod, cmiaB Mapku S0H2M). Cepaeunuku

W3rOTABIIUBAIOTCSA W3  BBICOKOJAWCIIEPCHOTO  TOPOINKA, CMENIAaHHOTO  C
W30JUPYIOIIMM HAMOJHUTEIEM B TPOIECCe MPECCOBAHUS U TEPMOOOPAOOTKH.
[Tpeccriepmbl UMEIOT 0o0Jiee BBICOKYIO HAdadbHYIO OTHOCHUTEIIBHYIO MarHUTHYIO
NPOHUIIAEMOCTh, 0OJiee BBICOKYIO CTaOWIBHOCTh M MCHBIIWE TMOTEPU Ha
THECTEPE3UC ¥ BUXPEBBIC TOKH, YeM alTbCU(EPHI.

B nacrosimiee Bpemsi pazpabotansl 10 mapok mpeccrnepMoB. 5 —

HETEPMOKOMIIEHCUPOBAHHBIX W S5 — TEPMOKOMIICHCUPOBAHHBIX. MapkupoBka
npeccriepmoB. MIT — MonubaeHo-nepMaioi; mudpbel — HOMHUHAIBHOE 3HAYEHUE
Ha4aJabHOU OTHOCHUTEJIbHOU MarHuTHOMN MIPOHULIAEMOCTH; «K» -

TEPMOKOMIICHCHPOBAHHBIN MTPECCIIEPM..
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