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PA3PABOTKA CXEMBI JIBEHAIIA TUAMITYJILCHOT'O
PET'YJIMPYEMOT'O BBITTPSIMUTEJISI
JUTSI TATOBBIX MTOACTAHINI

Hux. HACHUPOB II1. H.

Asepbaiiosicanckuii mexnuueckuil yHusepcumen

B cratee paccmatpuBaetcs aBeHaauaTH(a3HBIA PEryINPYEMBbIA BBIIPIMHU-
TENb JUTd MPUMEHEHH Ha TATOBBIX IMOACTAHIIMAX MOCTOAHHOTO ToKa. Kak m3-
BECTHO, HCTOYHHKOM HHUTAHHUS 3JICKTPUPHIIMPOBAHHOM JKEME3HOU noporu Asep-
GaiikaHcKoH PeciyOnuKy SBISETCS MOCTOSHHBIA TOK ¢ HOMHHAIBHBIM HAIpsi-
skeHueM 3,3 kB, mpuduem MakcMManbHOE HANpsKEHHE B KOHTAKTHOM CETH HE
JomkHO npeBbmars 4,0 kB.
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[TonoOHbIe BEIMPAMUTETN Pa3pabaThIBAIOTCS C YICTOM HOPMHUPYEMBIX MEpe-
rpy30k: 1,25-kpatHoc 3HAUCHUC TOKA [ j0m B TCUCHUC 15 MuH oamH pas B 2 |,
1,57 jnom B TeucHUEC 2 MuH oxuH pa3 B 1 4, 2,0/ 4,m B TeucHne 10 ¢ oguH pas
B 2 MHH W JOJDKHBI BhLACpkHBaTh nepeHanpsokerus 9000 B Ha cropone BBI-
MPSIMIICHHOTO HanpsokeHud [2].

BeimpsamuTtenpHbIC YCTPOUCTBA IUTS TATOBBIX HOACTAHLUUH JOJKHBI OTBCUATh
TpeOOBaHUAM, OOYCIOBICHHBIM XapaKTepoM TArOBOH HATPY3KH, MHKOBBIMH
Harpy3KaM{ U MEperpy3kaMy B HOPMATbHOM, VTSDKCICHHOM H aBApHHHOM pe-
JKUMaxX, KOMMYTAILIMOHHBIMH B aTMOC(EPHBIMH NECPCHAMPSIKCHUSAME, KITAMATH-
YECKHMH VCIOBUSAMH, KA4eCTBOM MPeoOpa3oBaHUs 3NMCKTPOIHECPTUH, SIKOHOMHM-
HOCTBIO W OKCIUTYaTAMOHHOH HaAeKHOCTBIO. IlepeuncneHHbIM TpeOOBaHHAM
YaCTUYHO OTBCYAIOT HCYIPABISACMBIC BBIIPSIMHTEIH, KOTOPble Hamboiee Mmpo-
CTbI, HAACKHBI, YIOOHBI B 3KCILTYATALMH U UMCIOT OTHOCHUTEIBHO BBICOKHH KO-
3} GULHESHT MOIITHOCTH.

Oxnako M 00CCIEUCHUS HAUTYUIICTO PEKUMA SJICKTPOCHAOKCHUS TOC3-
JOB M SKOHOMHYHOCTU TATH TPEOYIOTCA MIABHOE PEryJIHPOBAHHC HANPSKCHUS
U OCCKOHTAKTHOE OTKIIOYCHHE HATPY3KH MO LCMH YIPABICHUSA THPUCTOPAMHU
[1, 2]. IlpumeneHne yrIpaBIsAEMBIX BBITIPSIMHUTENCH COIPSIKEHO CO CHIDKEHHEM
ko3 PHLEeHTa MOINHOCTH M YXVALICHHEM TapMOHHYECCKUX COCTABIISIOLINX
B TATOBOU CETH MPH NMOHIKCHHBIX BBINPSAMICHHBIX HanpspkeHusx. Perymuposa-
HUE HANpPSUKCHHS OCYLIECTBIACTCS B 30HE, ONM3KOH HOMHHAITBHOMY 3HAYCHUIO,
KOTJa 3TH VXYIIICHHUS HE TaK CHJIBHO OTPAKAIOTCA HA SHEPrETHUYCCKHX MOKA-
3aTensx.

[lepexoa OT IIECTHMMITYJIBCHOW CXEMBI HA JBEHAALUATHUMIYIBCHYIO CIO-
coOcTByeT cHIKeHHIO K03 duiuenra mynscamuu ot 0,057 xo 0,014, uro pesko
oOneryaer paboOTy YCTAHOBICHHOTO HAa TATOBOW MOACTAHLIMU CHIOBOTO (HITb-
Tpa, a TaKkKe paboTy CaMOro TATOBOTO JBUTATENS 3ICKTPOBO3A.

Ha puc. 1 npuseacHa OpuHIUOHAIBHAS CXEMa PErYJIHPYEMOro mpeodpaso-
Barens Tpex(azHOro NePEeMEHHOrO HANPSUKCHHS B ABCHAAUATHUMITYIBCHOE MO-
crosiHHOe. IlpeoOpaszoBaTtenp BBHINOMHEH Ha Tpex(dasHoM JBYXOOMOTOUYHOM
tpanchopmarope (Tp) c obpatHoli B kaxkaou dasze mepsuuHOl 06MoTkoil. Co-
OTHOIICHUE YUCET BUTKOB CCKUMH MEPBHYHBIX M BTOPUYHBIX (ha3HBIX OOMOTOK

tpanchopmaropa: W, W, =1: (\B —1) npu M3MEHEHNN BETUYIHHBI BHITIPAMIICH-

HOTO HaNpPSKCHHA TOIBKO B CTOPOHY NMOBBIIECHHA, v W, (W, =1: (\B —1) mpn

W3MCHEHUHU BENHYHMHBI BHIIPSIMICHHOIO HANPSUKCHHS B CTOPOHY KaK MMOHIDKE-
HUS, TAK ¥ HOBBIIICHUS.

B cayuae, xorna W, : W, :1:(\/§ —1), ycrpoiicTBo paboTacT CIEaYIOIUM
o0pa3oM: ABCHAALATHHMITYJIbCHOC BBIIPSMIICHHOC HAIPSDKCHHE Ha BBIXOAC
npeoOpasosarens Gopmupyercs 12 BHIIPAMIISICMBIMH HAMIPSXKCHUSMH, IIECTh K3
KOTOPBIX 0Opa30BaHbl JIMHCHHBIMH HANPSDKCHHSAMH CETH MHHYC HANPSKCHUE
COOTBETCTBYIOIICH (pa3bl mepBHYHON 0OMOTKH TpaHChOpPMATOpa ¢ YUCIOM BHT-
KOB W3 HJIH, YTO TO KE CaMO¢, THHCHHBIMH HANPSOKCHHSAMH MEPBUYHON 0OMOT-
KH C YHCIIOM BHTKOB Wi. Jlpyrue mects HampsuKCHUH, COBUHYTHIE MO (hase oT-
HOCUTETBHO MEPBBIX mecTd Ha 30 371. rpad., o0pa30BaHEl CYMMOU HANPSLKCHHUH
OJHOUMEHHBIX (a3 CETH M BTOPHUYHOU OOMOTKH C YHCIOM BHTKOB W, MHHYC
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HaIpsOKEHHE COOTBETCTBYIOMIEH (ba3bl MEPBUYHOM OOMOTKH C YHCIOM BHMTKOB
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Puc. 1. Cxema ABCHaIUATHHMITYIBCHOTO PETYIHPYEMOro mpeoGpasoBaTe s

OuepenHOCTb BKIIIOYEHHS BEHTHIIEH CIIeAyomas:

11-10, 11-2, 11-8, 5-8, 9-8, 94, 9-12, 1-12, 7-12, 7-6, 7-10, 3-10.

Haubonbmuii ypoBeHb BBIXOIHOTO HAMPSDKEHHsI B CXeMe MpeoOpasoBaress
¢ cootHomenuem W, : W, =1: (\/5—1) noiy4aercs npu Ko3ppHUILHMEHTE MPEBbI-
IIEHHUS PACUETHOW MOIIHOCTH TpaHcdopmaropa, paBHOM SAWHHUILIE.

Ecnu xe coorHomenue cocrasnser W, W, :1:(\/§—1), TO HanOOIbIIHUH

YPOBEHBb BBIXOIHOIO HanmpsikeHus B 1,37 pasa Oonblie, YeM B MEPBOM CIiydae.

Bo BTOPOM CJIyda€ ABCHAAUATUUMITYJIbCHOC BBIMPAMIICHHOC HAIPSXKEHUE Ha
BBIXOZE IpeodpasoBaressi popmupyerest 12 HaNPsHKEHUSAMH, IECTh U3 KOTOPBIX
00pa3oBaHbl JIMHEHHBIMH HAMPSKEHUSIMUA BTOPUYHOM OOMOTKH TpaHchopmaTo-
pa ¢ 4HCIIOM BUTKOB Wj. JIpyrue mects HampsHKEHUH CABUHYTHI MO ¢ase OTHO-
CHTENbHO MepBbIX LiecTd HA 30 3. rpan. U oOpa3oBaHbl CYMMOH HampsHKEHHH
OMHOMMEHHBIX (a3 CEeTH W BTOPHYHOM OOMOTKH C YHCJIOM BHTKOB W, MHHYC
HarpsbKEHUE TOU ke (Ppasbl MepBUYHON OOMOTKH ¢ YHUCIIOM BUTKOB W3.

OuepenHOCTh BKIIIOUEHHS BEHTUIIEN CIENyomas:

3-2,11-2, 5-2,5-8, 5-4,9-4, 1-4, 1-12, 1-6, 7-6, 3—6, 3-10.

Ha puc. 2 MPUBEACHBI narpaMmbl UMITYJIbCOB YIIPABJICHU A, [TOAABACMbIX Ha
tupucTopsl 1-12 ¢ ykasaHHOH BbIlIE MOCIENOBATENbHOCTHIO COOTBETCTBEH-
HO JJIs IEPBOr0. K BTOPOTO CIy4YaeB B MUAINA30HE W3MEHEHUS yIila OTIHUPaHUs
0° < a < 105°. Ilogaua HA THPUCTOPBI TOJIBKO 3a4EPHEHHBIX MMITYJIbCOB oDec-
MIEYMBAET PEryNIUpPOBaAHUE HampsbkeHus B nuanaszoHe 0° < oo < 75°, uro ynporma-
€T CUCTEMY YIPAaBJICHUSA BBINPAMUTCIIEM, B HACTHOCTU PACIPECACTICHUE UMITYJIb-
COB, TIPH OTPaHHUYEHHH [NIyOUHBI perynupoBadus 1o 74 %.
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0 T 2r ot 0 n 2 ot

Puc. 2. JlnarpaMmpl yIIpaBIIeHUS JIBEHAIIATUAMITYJILCHBIM IIpeo0pazoBaTelieM

JlaHHOE TEXHHYCCKOE PELICHUE MO3BOJIECT MOIYIUTh BEIHUUHY KO3 PULIH-
CHTA MPEBBILICHUS PACYCTHOH MOIIHOCTH TpaHC(OPMATOPA MCHBIIE €IUHHLIBI
3a CHET TOro, YTO HEKOTOpas 4acTh MOTPEOMACMOH MOIIHOCTH «3a0HpacTCs
HEMOCPEACTBCHHO OT CETH, MHUHYS TPaHCHOPMATOP, T. €. HMEET MECTO HCIOb-
30BaHue asrorpaHchopMaTopHoro 3ddexra mpu ABCHAALATHHUMITYIBCHOM BbI-
MPSIMIICHUH.

B cxeme (puc. 1) nMeetcs HexenaTenbHAS CBA3b MEKAY MEPBHYHBIMHU H BTO-
PHYHBIMH LICTISIMH.

B cxeme (puc. 3) Takas cBa3p orcyreTyeT. [Ipeobpasosarens BHIIONHEH Ha
TpexdaszHoM TPexoOMOTOUHOM TpPaHCHOPMATOPE, AOMOTHUTEIBHO COACPIKUT
VPaBHUTCIBHBIA PEAKTOP € TPEMS HHAYKTUBHO CBS3aHHBIMH oOMOTKamH. 00-
MOTKH YPAaBHHUTEIBHOTO PEAKTOPA Pa3JelICHbl MPOMEKYTOUHBIME BHIBOAAMU HA
TPU CCKLUWH, [AC OTHOLICHHWC YHCIA BUTKOB MCEXKAY KpPaHHBIMH H CPCIHHMH
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Puc. 3. Tlpeo6pasopatens TpexdazHOro MepeMeHHOTO HATIPSHKEHUS
(/BEHaMATUMMITYIIHCHOE BBIIIPSIMICHHOE )

IMpocnemum 3a pabotoii ycrpoiictea. Jomyctum, uto B mHTepBane 30 .

rpan. moTeHMaa Haudaja (a3 BropuuHbix 00MOTOK 13 u 14 monoxwurescH,
MIHOBEHHOC 3HAUCHUC JuHCHHOro HanpsukeHus Uy, Oomemie U,.. B 3tom un-
Tep-
Bal1c BpeMecHH BKIroucHb BeHTHIH 1-11-12. K oOmotke 15 ypaBHUTERBHOrO
peaxropa (YP) npuknaaeiactest pasHocte Uy, — Uy, mpudeM Gojbinas 4acTh
JTOrO HAMPSLKCHUS MPUKIAIBBACTCS K CCKIUU C MCHBIIUM YHUCJIOM BHTKOB,
a MCHBIIEE — K OCTa bHBIM ABYM cekiusM. JIC Bzaumounaykiuu YP Boipas-
uuBaet Uy u U,,, pu 3TOM Orubaroinas pe3yiabTUPYIOLICTO HAMPSDKCHUS HA
Harpyske R, umeet (azoBoe orcTaBaHue 15 31. rpax. OTHOCHTEIBHO OrHOaro-
uien HampsokeHust Uy, TOK Harpy3ku 3aMbIKaeTes mo uemnu: ¢asa a, ooMorka 13,
BEHTHUJIb |, 1a¢e pa3BeTB/ISMCTCS HA JBC HCPABHBIC YACTH MO BEIHYUHE U 00paT-
HO TPOMOPLMOHANBHBIC YHCIAM BUTKOB COOTBETCTBYIOIIUX CEKLMM OOMOTKH
15 YP, oaHa U3 KOTOPBIX MPOXOIUT uepe3 BeHTUNb 12 u dasy b, a apyras — de-
pe3 BeHTHub 11 u dazy ¢ oomotku 14.
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B cneayroiem uaTEpBaie ¢ JNMUTENbHOCTHIO 30 3J1. Tpaj. MOTEHLHAT Havdana
(asel a BTOpUIHBIX 0OMOTOK 13 1 14 monoxuTeneH, a moTeHIuaasl Hauan gas b
U ¢ OTPUIATEIRHBI, TTO3TOMYy MIHOBEHHOE 3HAUCHHE JIMHEHHOTO HAIPSDKEHUS
MEXTY BBIBOJAMH d ¥ ¢ OONBIIIE, YeM MEKY BBIBOAAMH d U b, T. € TMPOUCXOTHUT
nepeMeHa MOMSIPHOCTH HanpsbkeHns B ooMotke 15, mpuuem U, pHKIaAbIBaCT-
CSl K CEKI[UU C MEHBIIINM YHCIOM BUTKOB, a U,, — K OCTAIBHBIM JIBYM CEKIIHSIM.
Ecmu ke B Hauaie 3Toro HHTEpPBaia BKIFOYASTCS BEHTWIb 2, TO 3aIUPAETCs BEH-
TWIb | ¥ aHAJTOTHYHO MPEIBITYIIEMY UHTEPBATY TOK HArPy3KHA 3aMBIKASTCS IO
nermu:. paza a oOmorku 13, BeHTWIIB 2, nanee pa3BETBISIETCS HA JBE HEPABHBIE
yacTu, OOnmbIIas MPOXOAUT uepe3 CeKuuro oOMoTkH 15, BenTuns 11 u dasy ¢
obmotku 14, a MeHbINas — Yepe3 OCTATbHBIE ABE CEKIUU OOMOTKH 15, BEHTHIIb
12 u pazy b obmorku 14, namee TOK BHOBH MPOXOTUT IO LIEMHA HATPY3KH Ry
Orubaromast popMUpPyeMOoro MpH 3TOM HANPSDKEHHUS HA HArpy3Ke ONnepexaer mo
¢aze Ha 15 »11. rpan. orubaromyio U,,.

B nauane cienymoouiero nHTEpBajia, Korja BKiIroJaroTcs BeHTd 4, 10, 12,
MOTEHUHATEI (a3 a ¥ b CTAHOBATCS MOTOXKHUTETLHBIMU, a (a3bl ¢ — OTPULIATENb-
HbIMU (U,, > Up.). PeakTop BeIpaBHUBAET 3TU HANPSDKEHMS, OOJIbIIAs YacTh TO-
Ka Harpy3Kd MPOXOTUT Uepe3 CeKIMIo 0OOMOTKH 15, a MeHbIIas — Yepes Be Cek-
1y 00MoTkH 18. BennumHbBI TOKa B COOTBETCTBYIOIMMUX CEKITUSIX 0O0MOTOK YP
YCTaHABJIMBAIOTCS ABTOMATHUECKHA B COOTBETCTBHH C €CTECTBEHHBIM TPeOOBaHM-
eM K coOmoaeHnio OaraHca aMIepBUTKOB, T. € C MOAMArHAYUBAIOIIAM MOTO-
KOM.

Ananornuao GOopMHUPYIOTCS U OCTATBLHBIE MYJIbCAUAN, 00pasyst CAMMETPUY-
HOE JBEHAMIATHUMITYJIbCHOE Hampsbkenme. [Ipu aTom ouepenHocTs paboTh
BEHTWJIEH Clenyromasl.

1-12-11, 2-12-11, 2-11-4-10,.3-10-1-11, 3-10-9, 4-10-9,

4-9-6-8, 5-8-3-9, 5-8-7, 6-7-8, 6-7-2-12, 1-12-5-7.

Ha puc. 4 npusenena nuarpaMmma HMITYJIBCOB VIIPABJICHUS], IT0AaBAEMBIX HA
THpUCTOPBI 1-12, ¢ yka3aHHOU BBIIE OYEPEIHOCTHIO B IUANA30HE U3MEHEHUSI
yria ornupanus 0° < a < 105°,
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Puc. 4. JluarpamMma AMITyILCOB YIIPaBICHUS

Crienyer OTMETHTb, YTO JBEHAUATHHUMITYJIBLCHBIE PEryJISITOPBl C UHAYKTHB-
HO CBSI3aHHBIMH OOMOTKaMH YPABHUTEILHOTO PEaKTopa Mo CyMMapHOH THUIIOBOH
MOILIHOCTU TpaHC(opMaTOpa M YPABHUTEIBHOTO PEAKTOPA HECKOIBKO JIYHIIE.
MeHblie U aKTHBHBIE TIOTEPU B TpaHchopMaTope. OTCyTCTBHE B OTPeOIsIeMoM
TOKe 3-, 5- 1 7-i rapMOHHUK OJIArompusITHO JUISl IATAIOLIEH CETH, KOTOopasi Hapsi-
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Ay C 3TUM TaKKe HE 3arpy’Kactcs JOMOJIHUTEIBHON MOIIHOCTBIO, BBIAEIAEMON
IpU MPOTCKAHMH TOKA HYJNCBOH mocieaosareiapHOCTH. Cxema obecreduuBact
PaBHBIC YI'JIbI KOMMYTAalIUU U3-3a OTCYTCTBUA HCKOMIICHCUPOBAHHBIX I'APMOHHUK.
Craeayer Takke OTMETUTh, YTO C YBEIMUCHHUEM VIJIA PErYIHPOBAHUS HAIPSDKE-
HHUE HA VPABHUTCIBHOM PEAKTOPE HE BO3PACTAET KaK OOBIYHO, a HA0OOPOT, CHU-
KaCTCA, YTO CBUACTCIIBCTBYCT 06 YMCHBIICHUN TUIIOBOI MOLIHOCTU PCaKTOpa
IIPH €ro paboTe ¢ OOMBITUMH VIIaMU PEryIHPOBAHMSL.

B 6noke BEIpsAMHTENECH ¢ BO3AYIIHBIM OXJIAXKICHUEM HCIIOIB3YIOTCS MOII-
HbIC TaOACTOUHBIC THUPUCTOPBI. [t 0OecreueHnss KOHTPOIS U 3ALIUTHI TUPH-
CTOPHOH CEKILIUH MPEAYCMATPHUBACTCS OCYIICCTBICHHUE YIIPABICHHUS C IIOMOLIBIO
MHKPOIPOLICCCOPHOTO KOHTPOJLICPA.

Baxxupim OpCUMYINCCTBOM ABCHAAATUHUMITYJIbCHBIX BbIHpHMI/ITe.TIeI\/'I SABJIA-
CTCAd BO3MOXKHOCTD MPUMCHCHUSA 60.]'[66 OPOCTBIX U SKOHOMUYIHBIX OAHO3BCHHBIX
ANCPHOIMYCCKUX UM PE3OHAHCHO-ACPHOANYCCKHUX CTIIAKHUBAIOIMX (BUIBTPOB.

BBIBO ]I

Jnsg HaWIy4dImmero pexuvMa 3IEKTPOCHAOKEHHS MOJBIKHOTO COCTaBa, DKO-
HOMHMYHOCTH TATH TIOE3M0B JKEIATEIbHO NMPHUMEHATH ABEHAIIATHUMITYJIECHBIC
PETYAUPYEMBIC BBIMIPSIMUTEIH, OOCCICUMBAIOINNE ILIABHOC PETYIHPOBAHUE
HANPSDKEHHS, OCCKOHTAKTHOES OTKIFOYCHHE HArPY3KH MO LEMH YIIPABICHUS THPH-
CTOPOB € IOMOLIBIO OOIIEE MPOCTHIX U SIKOHOMUYHBIX CTTTKHBAOIINX (PUITBTPOB.
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VAYUIIEHHAS KOHCTPYKIHNSA MOABEMHOI'O YCTPOICTBA
HA OCHOBE IOCTOAHHOI'O MAT'HUTA
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(bypeac, Pecnybnuxa boneapus)

Onucanue woHcTpykuuM. Ilogbemuble coopy:keHHs (EPPOMATHUTHBIX
IPY30B MOTYT OBITh KOHCTPYHPOBAHBl C HCIOJB30BAHHEM 3JICKTPOMATHHTOB
U MocTOsAHHBIX MarHuToB [1]. Bropoli Bua Haxoaurt Bce Oojee MHMPOKOE MPH-
MEHEHHE TNPEUMYINECTBEHHO H3-3a 0O0JIee HU3KOrO MHOTPEOICHUS 3IEKTpUYe-
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