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Ta00paTOPHBIX HMCCIEAOBAHUM TPAKTOPHBIX JIEKTPOTHIPABIMYECKUX CHCTEM HO3UIIMOHHO-CHIOBOTO
peryinpoBaHus Fﬂy6I/IHbI I1aXOTHhI. 3aﬂaan14 HaCTOAICTO 1/1306peTeH1/151 SBJIIAKOTCA NIOBBINICHHUEC TOYHOCTHU
BOCIIPOM3BEACHUS Tporiecca (PyHKIIMOHMPOBAHUS CHCTEMBI ITO3HUIIMOHHO-CHIIOBOTO PETYINPOBAHUS
[TyOMHBI TAXOTHI ITyTEM UMHUTAIMH CHIIOBBIX BOSMYIIEHHH CO CTOPOHBI TIOYBBI, YIIPOLIECHNE KOHCTPYKIIUH
U CHIDKEHHE TPYIOEMKOCTH IPOBEACHHUS HCClIeAoBaHMN. PerneHue yka3aHHBIX 3afjad peaIn30BaHO
B KOHCTPYKIWH CTEHAA Al MCCIECAOBAHUS SIIEKTPOTHAPABINUECKON CHCTEMBI MO3UIIMOHHO-CHIOBOTO
peTyJIIMpOBaHMs, COJEPXKAIIEr0 HCTOYHHUK M PErysiTop IOTOKOB pabodel JKUAKOCTH, CHIIOBOM
THAPOLMINHJP, MOJNOCTh IOAbEMa KOTOPOro COOOIIEHA CO CIMBOM 4epe3 PeryaupyeMblii ApocCcels,
HABECHOE YCTPOMCTBO U MakeTa OpyAMs, BKIIIOYAIOIIEe IMIMHAPUYECKUH ITOBOPOTHBIM Bal C
KOAKCHaJIbHO 3aKpEIUICHHBIM Ha HEM paJHalbHBIM KylnadykoM (8), DaTYMK JIMHEHHBIX IIepEeMElICHUi
(10), usmepuTenbHas OCh KOTOPOrO IPH BEPXHEM IMOJIOKEHHM HABECHOIO YCTPOWCTBA COBMAJaeT
C HampaBJICHHEM MAaKCHMAaJbHOTO paJdyca yKa3aHHOTO Kynauka (8), KOHTPOIUIEp, YHpPaBIIAIOIINHI
BBIXOJ] M TO3WIIMOHHBIH BXOJ KOTOPOTO JIEKTPHUYECKH COEIMHEHBI COOTBETCTBEHHO C YIOMSHYTHIM
PEryisTopoM M JaTYMKOM JIMHEHHbIX nepememieHuil (10). B mpemmaraeMoM TeXHHYECKOM peIIEHHH
CTEH/I JOTOIHUTENBHO CHAOKEH KOAKCHAJIBHO 3aKPEIUICHHBIM Ha IMIMHAPHYECKOM MOBOPOTHOM Bally
panuanbHBIM KyJadkoM (9), yCTaHOBJIEHHBIM B MPOTHBOdA3e ¢ KyiaadkoM (8), W JaTInKoM JIMHEHHBIX
nepememieHu (11), KOTOPBIM 3MEKTPUYECKH COEAMHEH C CHUJIOBBIM BXOAOM KOHTpOJJIEpa, a €ro
U3MEpHUTENbHAs OCh NPH BEPXHEM IOJIOKEHHH HABECHOTO YCTPOWCTBA COBMAJAET C HAIPaBICHHUEM
MHHHUMAJIBHOTO pajinyca paauaibHOro Kynadka (9).
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CTeHlI AJISI HCCJIEA0OBAHHSA 3JIEKTpOr nnpammqeclcoii CHCTEMBI

NO3HIHOHHO-CHJIOBOI'O PEryJiHpoBaHHus

H306peTeHne OTHOCUTCS K HCIIBITATEIEHOMY 000pYIOBaHHIO, B YACTHOCTH K
cpeacTsaM J1abOPaTOPHBIX MCCIEOBAaHUIM TPAKTOPHBIX 3JIEKTPOrMAPABIMYECKHX
CHCTEM IMO3UIIMOHHO-CHJIOBOTO PETYJIMPOBAHHUS TTIyOUHBI IAXOTEHI.

KoHTyp MO3HIMOHHOrO peryjJupoBaHHs HCIOJNB3yeTcs npu paGoTe HAa poB-
HOM Me3openbede U MO3BOJSET MOANCPKUBATh 33JaHHOE IOJIOKEHHE HABECHOTO
YCTPOMCTBa OTHOCHTENILHO OCTOBa TpaKToOpa IPU BO3MOXHOH yTeuke paboueid
XKHMIKOCTH M3 IOJIOCTH II0AbeMa CHIIOBOro rHApoLMiInHApa. i3MepeHue ykazaHHO-
IO IOJIOXKEHUS OCYLIECTBIAETCS NPH [TOMOILM JAaTYHKa JTMHEHHBIX MepeMEILEHHMH,
B3aMMOJIEACTBYIOIIEr0 ¢ HEMOABHXHO 3aKPEIUICHHBIM Ha [UJIMHAPHUYECKOM MOBO-
POTHOM Bally HABECHOI'O YCTPOWCTBA paJUalbHBIM KyiadkoM. [IpuMeHeHHe KOH-
Typa CHJIOBOTO DEryJMPOBAaHHUS, COACPXKAILIETr0 CHIOM3MEPUTENBHEIE JAaTUYUKH B
IIApHUPaX HWKHHUX TAT, UEIeCO0Opa3sHO Ha MECTHOCTH C MEPECEYEHHBIM pellbe-
(oM, 9TO NO3BONAET MPU HU30TPOINHBIX CBONCTBAX MOYBEI KOMIIEHCHPOBATh BIIHS-
HHe NPOJOJIBHO-YIJIOBBIX KONeOaHMII IaXOTHOTO arperara Ha arpoTEXHUYECKHe
nokasarenu [1]. IIpu oguHaKkoBBIX 3HaKaX PacCOIIaCOBaHMS 3a[aHHOTO M IEHCT-
BUTEJIbHOT'O 3HAYCHUHN PETYIMPYEMBIX NMapaMeTPOB Ul YKa3aHHBIX KOHTYPOB Ha-
NPaBJICHHUs] KOPPEKLUH MOJIO0XKEHHs I04B00OpabaThiBatoliero opyaus OyayT mpo-
THBOITOJIOXXHBIMH.

His yiiy4ileHHs arpoTeXHUYECKUX MoKa3aTeNeil 06paboTKM MOYBEI MOXET
MCIIOJIb30BATECA PEXXUM CMELIAHHOTO PETYJIHMPOBAHUS, [IPH KOTOPOM 3JIEKTpHYE-
CKHE CHIHAJbl OOPaTHOM CBA3M CHJIOBOTO M IO3HLMOHHOTO KOHTYPOB CYMMHpY-
FOTCsI COTTIaCHO BBIpaXK€HHIO [2]

U=aUy +(1-aUy),
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rae U — cymmapHsli curaan o6patHo# cBsi3u; 0 < <1 — BecoBoit k03 pHUIHEHT;
Uy u Ug — BBIXOZHBIE DJICKTPUYECKHE CUTHAIIBI MIO3HIIMOHHOTO U CHJIOBBIX JaT4H-
KOB.

Vicnions3oBaHKe HaTypHBIX OOpa3LOB MAaxOTHBIX arperaroB MperoaraeT
BBICOKYIO CTOMMOCTb M TPYJO€MKOCTh NpPOBENEHMS WX HOJIEBBIX HCIBITAHHI, a
TaKXE€ HENOCTaTOYHYIO BOCHPOM3BOAUMOCTE pe3ynbTaToB. [IoaToMy BecbMa akTy-
aIbHBIM SBJIAETCS CO3[aHUE YCTPOMCTB, HMHTHPYIOIIUX B 1aGOPaTOPHBIX YCIOBH-
SIX CUJIOBBIE BO3MYIIEHHA CO CTOPOHBI ITOYBBI, YTO MO3BOJIUT HPOBOAUTE HUCIIBITA-
HUSI KOHTYpa CHJIOBOIO PEryJHMpOBaHHS Ui ONpe/eeHHs ero JUHAMHYECKHX Xa-
PaKTEpUCTHK.

W3BecTeH CTeH] ISl IMHAMHYECKHUX HCCIIENOBAHUI THAPOArperaToB HaBec-
HOro 060pynOBaHus M0YB006pabaThiBarowell TexHUKH [3]. CTEH CONEPIKHT -
POCTaHIMIO C HACOCOM [EPEMEHHOM NMPOU3BOJUTENEHOCTH, CHCTEMY KOHTPOJIBHO-
M3MEPHTEIPHON U PEeTMCTPUPYIOIIEH anmnaparypbl, THAPOLMIMHIP HABECHOM CHC-
TEMBI TPAKTOPa, a TAK)Ke IOMOJIHHTENBHYIO THIPOCHCTEMY, COCTOSILYIO H3 Hacoca
NOCTOSHHOM IOJa4M, HArpyXalollero THAPOLMWIMHAPA, PACIpeeluTens ¢ pyd-
HBIM YIIPaBJIEHHEM M NPeIOXPaHHUTEIbHOIO KJIaNaHa ¢ MPONOPLUOHAIBHBIM 3JIEK-
TPUYECKUM YNPaBICHUEM, NIPUYEM yKa3aHHbIE THAPOLMIMHIPHI PACIIONOKEHBI CO-
OCHO, a UX INTOKH HaXxOIATCA B KHHEMAaTHYECKOM B3auMojeicTBUU. CTeHI 1103BO-
JA€T IPOBOAUTH CHIOBOE HAarpy)KeHHWE T'HIAPOLMINHIAPA HABECHON CHCTEMBI U
UMHTHPOBATh BHE3AIIHOE M3MEHEHHE IUIOTHOCTH TPYHTAa IyTeM BKJIOYESHHS IO-
IOJIHUTEJIBHOH rHApochcTeMbl. IIpy Bo3pacTaHiM BeMYUHEI JaBIeHus B pabouyeit
HOJIOCTH HArpy>KaroIlero ruAPOLIMHAPA H YCHIIHS Ha ero IUTOKE 110 3aAaHHOMY
3aKOHY H3MEHSAETCA JaBleHHE B MMIPOLUMIMHIPE HABECHON CUCTEMBI, KOTOPOE H3-
MepseTcsl U 00pabaTbIBaeTCs 3NEKTPOHHBIM GJIOKOM ISl IOCTPOEHHS TIEPEXOLHOM
XapaKTepUCTHUKH.

K HepmocraTkam cTeHJa MOXHO OTHECTH KOHCTPYKI[HOHHYIO CIIOXHOCTb
TUIPOCHCTEMBI CHIIOBOTO HArPY>KEHHs HaBECHOH CHCTEMBI U OTCYTCTBHE CHIIOH3-
MEPHTENBHOIO KOHTYpa, YTO He IO3BOJSET BOCIPOM3BECTH CTPYKTYPY CHCTEMbI

CHJIOBOT'O PeryJIMpOBaHUs IITyOHUHBI ITaXOTHI.
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M3BecTHast KOHCTPYKUHs CTeHJA JUIS HCCIIENOBaHWUS W/HIM DPerylHpOBKH
HaBECHBIX CHCTEM TpakTopa [4] COMEPKHUT HENMOABIKHOE OCHOBAHHE C BEPTHKAJIb-
HOH CTOMKOM, rHIpaBIMYECKHi MEXaHW3M HMHTALIUM TATOBON HATPY3KH, INAPHUP-
HO CBf3aHHBIA C HENOJBH)XHBIM OCHOBAHMEM W BBINOJHEHHBIN B BHIE IBYX Ha-
TPYXaloluX THAPOLMIMHAPOB Ui BOCIIPOM3BEJCHUS BEPTHKAJIBHOM M TOPH30H-
TJIBHON COCTABISIOIUMX CHIIBI TATOBOTO CONPOTHBIICHHS OPYAHUS, CPEJICTBO A
ITO3ULIMOHUPOBAHUA TPAKTOpa ¢ HABECHOM CHCTEMOH B BHAE KayaroLIEHcs ILUIaT-
(opMbl, yCTaHOBNEHHOH Ha OCHOBaHMH MOCPEACTBOM HOLUIAIHUKOBON OIOPBHI,
PEBEPCHUBHBIA IMHAMOMETP, a TaKXKe MaKeT HaBECHOTO OpYy/Hsi, KHHEMAaTHIeCKH
CBA3aHHBIH MOCPECTBOM HABECHOTO YCTPOHCTBA C CHJIOBBIM T'HAPOLIMHIPOM
THIPOCUCTEMBI TPAKTOPa U YKa3aHHBIMU Harpy XaloIlUMH THAPOLMIMHIPAMH.

J1s HCTIBITaHKs! CUCTEMBI PETYTMPOBaHKS TyGHHBI IaXOThl TPAKTOP 3aKpe-
IUIETCS Ha IIAaTGOpMe M OCYINECTBIISETCS MMUTALMA BEIHMYUHBI H HANpaBICHUS
AeHCTBHS TATOBOM HAarpy3KH C IOMOIIBIO TMAPABIMYECKOrO0 MEXaHM3Ma CTEHJa,
KOTOpasi KOHTPOJIHPYETCsl PEBEPCUBHBEIM AuHaMoMeTpoM. IIpu 3ToM HampasieHue
JEHCTBHS CHIIBI TATH PETYJUPYETCS OTHOCHTEIBHO BUPTYaNbHOH TOYKHM MpHLENa,
a IaTYMKH aBTOMAaTOB HAaBECHOW CHUCTEMBI yCTaHABIUBAIOTCS MO (MKCHPOBAHHBIM
NOKa3aHMAM MPUOOPOB. B cryuae BO3pacTaHUM MM CHWXKEHMM HATPY3KH IPOHC-
XOIAT COOTBETCTBYIOIINE KOPPEKTHPYIOLIME IBM)KEHHS HABECHOTO YCTPOMCTBA
TpaKkTopa.

HenocraTkamu CTeHza SBIAIOTCS BBICOKAs CIIOXXHOCTH €ro KOHCTPYKLMH
HETOYHOCTb MMHTALUM Npouecca GYHKIMOHUPOBAHUS 3aMKHYTON CHCTEMEI pery-
JTUPOBAHHUA IPH BOCIPOU3BEJCHHH BHELIHHMX CHJIOBBIX BO3MYIIEHUIl BCIEICTBHE
KHHEMAaTHIECKUX OTPAaHUYCHUHM CO CTOPOHBI HArpy KAIOIMX THAPOLUIHHAPOB.

M3BecTeH TakKe CTEHN JUIS UCTIBITAHHA THAPOHABECHON CHCTEMBI TPAKTOPa,
KOTOpPBIH COACPXXUT YCTAHOBJIEHHbIE HA OCTOBE HCIBITHIBAEMOIO TPAKTOPa THUApO-
6ak U Hacoc, COOBIIEHHBIE OCPENCTBOM 3JIEKTPOYNPABIIEMOro THApopacnpeie-
JTATENIA ¢ WCIOIHUTENbHBIM THAPOLMIMHAPOM, KOTOPBI KHHEMATHYECKH COEIH-~
HCH Yepe3 MEXaHW3M HABECKH C PAMKOM Harpy)Xarollero THAPOLMINHHAPA U IPy-

30M [5]. B HIXHHX TArax yKasaHHOTO MEXaHW3Ma yCTAHOBIIEH JaTUHK YCHIHS,
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ANIEKTPUYECKH CBA3AHHBIM C ruApopacipenenuteneM. [Ipu 3ToM paMKa KHHEMATH-
YECKH B3aHMOJEHCTBYET IIOCPEICTBOM INTAHTH MOANPYXHHEHHOI'O KJIMHA C 30-
JIOTHUKOM JIPOCCENIS, COECJHHEHHOIO CO IITOKOBOM IIOJIOCTHIO HArpy>Karollero
TUAPOLWIMHAPA, KOTOPas MOC/IEI0BATENBHO COEAUHEHA C ABYMS PETYIHPYEMBIMM
KanaHamu. Jjisi AIMUTalMU M3MEHEHHs TSATOBOTO COMPOTHBIEHHS [109BO0Opaba-
THIBAIOILUECTO OpYAMs H3MEHSAETCS HACTpPOHKa OTHOrO M3 KJIAIAHOB, YTO BBI3BIBACT
U3MCHEHHE BEJIMYMHBI JABICHUS B YKa3aHHOM ITOJIOCTH, BCIEIACTBHE YErO B HIDK-
HHUX TAraX MeXaHW3Ma HaBECKH TPaKTopa IOCPEICTBOM PaMKH CO3JAIOTCA pacTs-
rusaronire ycwius. IIpy ux yBelInYeHUM BBIXOTHOW IIIEKTPUYECKM CUTHAN AAaT-
9YMKa YCHIIMS NEPEBOAMT THAPOPACIPEEIMTENs B MOJ0XKEHHE, COOTBETCTBYIOLIEE
NObEMY HABECHOTO YCTPOWMCTBA. MeXaHHM3M HAaBECKH C Ipy30M IOJHMMAaeTcs,
NOJNPYKHHEHHBIH KIIMH MEPEMEMIAETCS BBEPX, YTO BBHI3BIBAECT yBEJIHYEHHE IPO-
XOJHOTO CE€4YEHMs NPOCCENsl, yMEHbIIECHHUE NaBIE€HNS B IITOKOBOM MOJIOCTH HArpy-
XKAOILEro IMAPOLUMIMHAPA U COOTBETCTBEHHO €ro TAroBOro ycuiusd. MMutanums
M3MEHEHHUS IUIOTHOCTH MOYBbI 00€CIeYnBaeTCs] H3MEHEHHEM HACTPOUKH BTOPOIoO
peryiupyeMoro KjamnaHa.

K HemocTaTkaM yKa3aHHOTO CTE€HJa MOXXHO OTHECTH KHHEMATHYECKYIO
CJIO)KHOCTh CHCTEMBI Harpy»KeHHMs, HEBHICOKYIO TOYHOCTh BOCIPOHM3BENEHHUS IPO-
ecca QyHKIMOHMPOBAHHSA 3aMKHYTON CHCTEMBI PETyIHPOBAHHS ITyOHHBI [TAXOTHI
Np¥ MMHTAllMH BHEIIHMX CHJIOBBIX BO3MYILEHHH, a TakkKe TPYJOEMKOCTh IPOBE-
J€HHST UCNIBITAaHUM.

Kpome Toro, ussectHa KOHCTPYKLMS CTEHIa AJIs MCTBITAHUS THMApPaBIHde-
CKUX CHCTeM YIPaBJIECHUS HaBECHBIMH YCTpOicTBaMHu TpakTopos [6]. CTeHx co-
CTOUT U3 OeroBsIX 6apaGaHOB ¢ NMPUBOJIOM H TOPMO30M, MaKeTa HABECHOTO OpYy-
JMsl, COEAMHEHHOTO C CHUJIOBBIM I'UAPOLMIMHAPOM TPAKTOpa U OMIOPHBIM KOJIECOM,
KHHEMaTH4YEeCKH B3aMMOJIEHCTBYIOIUM CO IITOKOM BEPTHKAIBHO 3aKPEMIEHHOTO
IO/l HUM Harpy>Xaroliero rHAPOLMIMHIPA, a TAKXKe YCTPOHCTBA UMHTALIMU TATO-
BOI'O CONPOTUBJICHHS, NIPHYEM HAINOPHAsA MOJOCTh CHIOBOTO THAPOLIMIMHIpA CO-
o0IIeHa ¢ PeryasTopoM U THMAPOaKKYyMyJSTOPOM, a YKa3aHHbIH MakeT BBITOJHEH

Hu3 (beppOMar HUTHOI'O MaT€pHajla U PacIlOJIOKEH B 30HE JIEHCTBUSI JJICKTPOMarHura
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C MCTOYHHKOM IIyJbCHpyIoIlero Toka. Ilpy nogade naBineHHs OT KOHTypa yIpaB-
JICHHS TIOJIOKCHHEM IITOKA HArpy»arollero ruJApOoLMIMHApPa NPOUCXOAAT BEPTH-
KaJIbHBIE NEPEMENICHHS OIIOPHOIO KoJieCa U MakeTa HaBECHOTO OpPYAMS, YTO BBbI-
3bIBa€T BO3MYILUEHHS B HAIIOPHOW IOJOCTH CHUJIOBOTO THAPOILWIMHAPA HCIBITHI-
BaeMoro Tpakropa. OTHOBpeMeHHO W3MEHEHHe MarHUTHOTO HOTOKA, CO3/1aBaeMo-
IO DJIEKTPOMArHUTOM, IMIPHBOJMT K BapHallu¥ BEIMYMHBI Harpy3KH, HMUTHPYIOIIEH
TATOBOE CONPOTHBIICHHE HABECHOIO OPYAMsI, KOTOpasi NEHCTBYeT BHOJb MPOJIOJIb-
HO# ocH TpakTopa. Peryaru o6paTHOH cBA3M BO3#EHCTBYeT Ha PEryJsTOp, H3Me-
HAIOIIMIA IOTOK paboyel JKUIKOCTH, JIOCTYNAIOMKI B yKa3aHHYIO HAIOPHYIO IO-
JIOCTb, YTO MPUBOAUT K BOCCTAHOBJICHHIO 3aJaHHOH BEIMYMHBI JaBICHUS NOATIOpa
WM TATOBOT'O CONMPOTHBIICHUS.

K HenocraTkaM CTeHAa cliefyeT OTHECTH €ro KOHCTPYKIIHOHHYIO CIIOX-
HOCTb, BBICOKHME DHEPro3arpaTsl Ha IpUBOJ 6eroBeix 6apabaHOB, a TaKKe HEBBICO-
KyI0O TOYHOCTh BOCIIPOM3BEACHHS TATOBOI'O YCHIIMS BCJIEICTBHE HEJIMHEMHON Xa-
PaKTEPHUCTHKH HArpy KaloILero 3JIeKTPOMarHUTHOTO YCTPOMCTBA.

HaunGosee GNM3KUM TEXHHYECKUM PELIEHHEM IO COBOKYMHOCTH CyIIECT-
BEHHBIX NPU3HAKOB SIBIISETCA CTEHJ UL UCCIENOBAaHUM 3JIEKTPOTHAPABIMYECKOM
CHCTEMBI YMPaBJICHHsI HABECHBIM YCTPONCTBOM TpPaKTOpa, KOTOPBIA IO3BOJISAET
BOCIIPOM3BOJUTH PEXKUMBI CHIIOBOT'O, ITO3MLIMOHHOTO U CMEIIAHHOTO PeryJMpoBa-
HUS TIyOMHBI MaxoThl [7]. CTeHI CONEP)XUT HACOCHYH) YCTaHOBKY ITOCTOSHHOIM
MIPOU3BOAMTEILHOCTH, PACIIPELEIUTEND C MPEeAOXPAHUTENBHBIM KIIAIIAHOM, 3JIEK-
TPOTUAPABIIMYECKHH PEryJIiTOp, KOHTPOIUIEP CO CMECHUTENIEM CHTHAJIOB 06paTHOI
CBsI3U, CPaBHUBAIOILIUM U BBIYMCIHTEIBHBIM YCTPOWCTBAMH, CHJIOBBIE T'MPOLHU-
JTUHIPBI, KHHEMaTHYECKH CBS3aHHEBIE [TOCPEACTBOM HaBECHOTO YCTPOMCTBA, BKIIO-
YaIOUIETO JaTYMKH YCHIIHSA, ¢ MAKETOM OpyIusi U3 (peppOMarHUTHOIO MaTepuaa,
KOTOPBIA PACIIONIOKEH B 30HE NEHCTBHS CHIIOBOTO IIOJISi HATPYIKAIOIIETO 3JIEKTPO-
Mar"mra, NOoJKIOYECHHOr0 K MCTOYHMKY MyJIbCHPYIOLIEro Toka. IIpu 3ToM moioc-
TH MOABEMa CHJIOBBIX TMAPOLMIMHIPOB COOOLICHEI CO CIIUBOM Yepe3 peryjmpye-
MBIE IPOCCEIIH, CO3/AI0NINe KHHEMAaTHYECKOM BO3MYILEHHE NIPH MO3ULIMOHHOM pe-

TYJIMPpOBaHHNH. Benuunna NEPEMCIICHUA YKa3aHHBIX THAPOIUIIMHIAPOB U3MEPSETCS
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JATYMKOM JIMHEMHBIX NEPEMELUEHHI, TOJIKaTeNb KOTOPOr0 KHHEMATHYECKH CBA3aH
C 3aKpEIUICHHBIM Ha IIOBOPOTHOM Bally HABECHOI'O YCTPOMCTBA KYJIAYKOM, BRICOTA
PaauanbHOro MpO(UIs KOTOPOro MaKCHMalIbHA MPH BEPXHEM IIOJIOKEHUHM HaBec-
HOr'0 yCTpoicTBa. BBIXOMHOM CHMIHaNl yKa3aHHOTO AaTYyWKa MOCTyIaeT Ha MO3ULHU-
OHHBIM BXOJ CMECHTEIS C yYETOM €ro BECOBOro ko3dduiuuenra. Tsarossie Harpys-
KH, CO3/1aBa€Mbl€ Harpy>XarollUM 3JIEKTPOMarHUTOM B JaTYMKAX YCUIIHS TOCpea-
CTBOM 3BEHBEB HaBECHOI'O YCTPOMCTBA, NpeoOpa3yloTCs B COOTBETCTBYIOIIMIA BbI-
XOJIHOM 3JIEKTPUYECKUN CUTHAJ, KOTOPBIA MOCTYNMaeT Ha CHIIOBOM BXOJ[ CMECHTE-
s, IpAYEM IPH KOPPEKLHH HOJIOKEHUS B CTOPOHY MOAbEMa IJIOMAh NepeKphI-
THS CHJIOBBIX JIHHUW JJIEKTPOMAarHWTa MaKeTOM YMEHbINIAeTCs, a BEeJHYHHA Mar-
HHTHOI'O IIOTOKA U CHJIA TSITOBOT'O COIIPOTHBIIEHUS CHIUXKAIOTCH.

3HaK ¥ BeJMYMHA CUTHAJa PacCOIVIaCOBAHHS Ha BBIXOJAE CPaBHMBAIOIIETO
YCTPOMCTBA ONpeAeseT YIPaBISIOUUN curaai, GOpMUPYEMBIii BEIUHCITMTENLHBIM
YCTPOICTBOM COIJIACHO AJITOpUTMY. YKa3aHHBIA CUTHAJ IOCTYIIAET HA BXOJ JJIEK-
TPOTHIPABIHYIECKOIO PETYIIATOpaA, KOTOPHIM OINpeleNsieT mapaMeTpsl YIIpPaBIIsio-
IIero BO3AEHCTBHS, OCTYNAIOLIET0 HAa CHIIOBBIE THAPOIMIHHIPHIL.

K HemocTaTKaM CT€H/a MOXHO OTHECTH CTPYKTYPHYIO M KOHCTPYKIIMOHHYIO
CJIIO)KHOCTh CHCTEMBI 3JIEKTPOMAarHUTHOTO Harpy)XeHHUs IIPH HEBBICOKOM TOYHOCTH
BOCIIPOU3BEICHUS TATOBOTO YCHIIHS. |

3amadaMy HacCTOSILEro U300peTeH s ABJISIOTCS MOBBIIIEHHE TOYHOCTH BOC-
NPOU3BEIEHHs mpolecca (YyHKIMOHHPOBAHHS CHCTEMBI ITO3UIJHOHHO-CHJIOBOTO
PeryupoBaHus IIyOWHBI MaXOThl IyTeM HMHTAILMHA CHIOBBIX BO3MYILEHHH CO
CTOPOHBI IOYBBI, YTIPOIEHNE KOHCTPYKIIMHM U CHH)KEHUE TPYJIOEMKOCTH MPOBEe-
HHS HCCIIEJOBAaHUH.

Pemlenne ykasaHHBIX 3afjad peajld30BaHO B KOHCTPYKLMH CTEHJAA IJIS HC-
CJICIOBaHHS AIIEKTPOTHIPABIMIECKON CHCTEMBI TO3HIIHOHHO-CHIOBOIO PETYJIHpPO-
BaHMA, COJICPXKAIIETO HCTOYHHUK U PETYJIATOP MOTOKOB pabodeii XMAKOCTH, CHIIO-
BO# THAPOLMIMHJD, [IOJIOCTh NOJBEMa KOTOPOI0 COOOIIEHa CO CIIMBOM Yepe3 pe-
TYJHPYEMBIH IpOCCeNb, HABECHOE YCTPOMCTBO MU MaKeTa OpYAMs, BKIIOYAIOIee

I_[I/IJII/IHI[pI/I‘-IeCKI/Iﬁ HOBOpOTHI:Iﬁ BaJl ¢ KOAKCHAJIbHO 3aKpPEIUICHHBIM Ha HEM pajiu-
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anbHBIM KyJIauKoM (8), JaT4vK TMHEeWHBIX nepemeriennii (10), u3mepuTenbHas och
KOTOPOTO IPH BEPXHEM IIOJIOXKEHHMH HAaBECHOTO YCTPOMCTBa COBIAAAET C HAIpaBs-
JeHHEeM MaKCHMAJIbHOI'O pajiMyca yKa3aHHOro Kyiaadka (8), KOHTpoiuiep, ynpas-
JAIOIIMK BBIXOJ ¥ INIO3ULIMOHHBIN BX0J] KOTOPOTO 3JIEKTPHUYECKH COEAUHEHBI COOT-
BETCTBEHHO C YMOMSHYTBIM PEryJsATOPOM M JAaTYHMKOM JUHEHHBIX NepeMelleHHi
(10). B npeanaraeMoM TeXHHYECKOM pEIIEHMH CTEH JONOJHHTEILHO CHabXKeH
KOAKCHAJIPHO 3aKPEIJIEHHBIM Ha [UIHHAPUYECKOM IIOBOPOTHOM Bally paHaIbHBIM
KyJa4koM (9), yCTaHOBJIEHHBIM B MpOTUBO(da3e ¢ KyjadykoM (8), ¥ JaTYHMKOM JIH-
HEHHBIX nepeMelieHud (11), KOTOpbIi IEKTPUYECKH COEOUHEH C CHIOBBIM BXO-
JTOM KOHTPOJIJIEPA, a €r0 H3MEPUTENbHAs OCh IIPY BEpXHEM IOJI0XKEHHH HAaBECHOT'O
YCTPOKCTBa COBIIAJIa€T C HAINpPaBICHUEM MUHHMAIBHOTO pajuyca paldaibHOIo
Kynauka (9).

Ha ¢urype uzobpaxeHa cxeMa CTeHIa IS UCCIIEAOBAHUS DJIEKTPOTHAPAB-
JIMYECKOM CHCTEMBI IO3MIIMOHHO-CHIIOBOT'O PEryYIHPOBAHHS.

Crenp comepXHUT UCTOYHUK | ¥ perynsrop 2 MOTOKOB paGouel >KHIKOCTH,
CHJIOBOH TMAPOLMIMHIP 3, MOJIOCTh MOABEMA KOTOPOro COOOIIEHa CO CIIMBOM Ye-
pe3 peryJupyeMbii apoccenb 4, HaBECHOE YCTPOHCTBO 5 ¢ MakeToM opyaus 6,
BKJIIOYAIOLIee LHUIMHAPHYECKUH MOBOPOTHBIM Bajl 7 ¢ KOaKCHaJbHO 3aKpeIlIeH-
HBIMH B IPOTHBOGga3e paJuaibHBIMHU KyJadkaMu 8 U 9, [aT4hKu JTMHEHHBIX mepe-
MemueHud 10 u 11 s u3MepeHUss U3MEHEHHUS PaJiiyCOB yKa3aHHBIX KYJIAauKOB H
KOHTpoJuiep 12, cocroammis U3 cMecuTens 13 cUrHaiuoB 0OpaTHOM CBSA3H, CPaBHH-
BAIOLIETO YCTPOUCTBA 14, BEIYMCIUTENHHOIO YCTPOMCTBA 15 U yCHIUTENS MOIHO-
cta 16. IIpy 5T0oM HCTOUHHK 1 NOTOKOB pabodeii KUAKOCTH I'MAPABINYECKH CBS-
3aH ITOCPECTBOM PETYJIATOPa 2 € MONOCTHIO NOABEMA CHIIOBOIO THAPOLMIMH/PA 3
M CIIUBOM. YTIPaBJIAIOUIMHA BEIXOJ yCHUIIUTEINS MOIHOCTH 16 KoHTpostepa 12 anek-
TPUYECKHA COETMHEH C YKa3aHHBIM PETYJISITOPOM 2, HO3UIIHOHHBIN BXOJ CMECUTENS
13 curnanoB obpaTHOM CBA3M KOHTpoOIIepa 12 — ¢ IaTYMKOM JIMHEHHBIX mepeMe-
weHuit 10, a ero cHII0BOH BXOJ — C JaTYMKOM JIMHEHHBIX epeMemeHuii 11.

Crenn nnd MccieoBaHHs SJIEKTPOTHAPABINYECKON CHCTEMBI ITO3HIHOHHO-

CHJIOBOT'O PETYJIUPOBaHUA paboTaeT ClieAyIOIUM 00pa3oM.
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Jlna BocnpousBeneHus Inponecca GyHKIHOHHPOBAHHS CHCTEMBI TO3ULMOH-
HO-CHJIOBOTO PEryJMpPOBaHUsA IIyOHHBI MAXOThl M UMHMTALUM CHIIOBBIX BO3MYILE-
HHMH CO CTOPOHBI IIOYBHI CO3AAETCSI HCKYCCTBEHHAs yTeuka pabodeil »HUIKOCTH U3
MOJIOCTH NOAbeMa CHJIOBOTO THAPOLMIMHAPA 3 TOCPEACTBOM PETYIIHPYEMOIO
apoccens 4. Ilpu 3ToM MPOHCXOAUT OIyCKaHHe HaBECHOIO yCTpoiicTBa 5 ¢ Make-
TOM Opynus 6 moj JekcTBHeM ero Beca. M3MeHeHue paamyca Kynadka 9, uzMe-
PSeMOro IaTYUKOM JINHEWHBIX MEpeMeEIIeHuil 11, TporcXoauT B CTOPOHY yBEH-
YEHHSA, YTO BBI3BIBAET COOTBETCTBYIOIIEE BO3pACTaHHUE BEIMYMHBI €r0 BBIXOIHOTO
QNIEKTpUYECKOro curHana Uy, KOTOPBIN [TOCTyNaeT Ha CHIIOBOM BX0J cMecuTens 13
CUTHaJIOB 00paTHOM CBA3M KOHTpoiuiepa 12. Tak kak paauaibHble KyJa4kd 8 u 9
3aKpeIUIeHBl Ha MOBOPOTHOM Bally 7 B IpoTHBO(dase, To U3MEHEeHHe paguyca Ky-
navka 8, U3MepsAeMOro NaTYMKOM JIMHEHHBIX mepemelienuii 10, 1 BenuymHA ero
BBIXOAHOTO 3JIEKTpHYECKOro curana Uy, MOCTYMaroImero Ha MO3HUIMOHHEINA BXOJ
cMmecutens 13 curHanoB o6paTHOH CBs3M KOHTposuiepa 12, ymMeHbIIaroTcs. YKa-
3aHHbIE CHTHAJIBI 00pabaTHIBAIOTCA cMecHUTENEM 13 B 3aBHCUMOCTH OT BEJIHYHHBI
3a/laHHOTO BECOBOro Kod(huIMeHTa o, npuieM 0=0 AJs CHIOBOrO peryiupoBa-
HHS, a 7 TO3ULHOHHOrO peryinupoBaHusi o=1. [lonydyeHHBI B pe3ynbTaTe BbI-
YHCIICHUH 3JIeKTPUIECKui curaan U oTpHIaTeNnbHON 00paTHOIM CBA3H CyMMHpYeET-
Csl C BEJIMYMHON 3a[alOLIEr0 BO3AEHCTBUSA W ¢ MCHONB30BaHMEM CPaBHMBAIOLIETO
YCTpOHCTBa 14, 4TO ompenenseT BeIMYNHY CHIHAJ[A PacCOIIacOBaHHUs e, KOTOPHIit
NOCTynaeT Ha BxoX omepatopa 15 Buna F(e). ChopMupoBaHHBIii yIIpaBIsSIOLIHIA
curHan Uy HanpaBiseTcs K yCHJIHMTENI0 MOIMHOCTH 16, rae mpeoGpasyeTcs B TOK
ynpasiienus i. [locneanuid B 3aBUCHMOCTH OT 3HaKa CHIHAJIa PACCOITIACOBaHUS €
OIpE/IETIACT HaNpaBJICHUE KOPPEKTUPYIOIIETO ABU)KEHHS HABECHOTO YCTPOMCTBa 5
NIOCPEACTBOM YIPABJIAIOIIEr0 BO3AeiCcTBUs () B BHJE MOTOKA paboyel XKHUIKOCTH
CO CTOPOHBI PETYNATOpa 2, KOTOPHIM NpH IOXbeMe HAaBECHOTO YCTPOMCTBa Ha-
NpaBiFeTCcs B MOJIOCTh MOABEMA CHIIOBOTO THAPOLMIMHAPA 3 MM OTBOAUTCS H3
Hee IIPH OIyCKAaHUM YKa3aHHOTO YCTPOMCTRBA.

Takum 06pa3soM, CTeH NMO3BOJISIET UMUTHPOBATE CUIIOBHIE BO3MYLICHHS CO

CTOPOHBI IOYBHI HA OPYZIHE 32 CUET peau3allil KHHEMaTHYECKUX BO3MYILEHHH Ha
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HaBECHOE YCTPOMCTBO IyTEM CO3[AHUS MCKYCCTBEHHOHN YTEUKH M3 CHIIOBOIO I'M[-
POLMIIMHpA.
Vicnone3oBaHue npeanojaraeMoro W300peTeHHss 00eCHeYrMBacT CHIKEHHE
3aTpaT Ha MCIBITaHHS M JOBOJAKY CHCTEM aKTHBHOIO YIPABJIEHHS I10JIOKEHHEM
HaBECHOT'O YCTPOWCTBA IIPH NO3UIIMOHHOM, CHJIOBOM U CMEIIaHHOM peryJIupoBa-

HHUH.
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®opmy.aa

CteHp nns MccleOBaHUA JJIEKTPOTHAPABIMIECKON CUCTEMBI ITO3HIIMOHHO-
CHJIOBOTO PETyJIMPOBaHHUsA, COAEPIKAIIMN HCTOYHUK U PETYJIATOpP MOTOKOB paboueit
)KUAKOCTH, CHJIOBOM TMAPOLMJIMHID, HOJNOCTh IOABEMa KOTOPOro coobIleHa co
CIIHBOM 4Yepe3 perylMpyeMbl Apocceib, HaBECHOE YCTPOMCTBO i MakeTa
opyaus, BKIIOYAIOIIEe NWIMHIAPDUYECKANR TIOBOPOTHBIM Bal ¢ KOaKCHAJIBHO
3aKpeIUICHHBIM Ha HEM paJHallbHbIM KyjJadkoM (8), [JaTyuKk JHHEHHBIX
nepemeiienni (10), u3MepuTenbHass OCb KOTOPOTO IPH BEPXHEM IOJIOXKEHHH
HaBECHOTO YCTPOMCTBa COBNANaeT C HampaBjeHHEM MaKCHMaJIbHOTO pajauyca
yKa3aHHOro Kyja4dka (8), KOHTpoJUlep, YNpaBJISIOIHM BBIXOJ M IO3MLIAOHHBIH
BXOJ, KOTOPOTrO OJJICKTPUYECKH COEIMHEHBl COOTBETCTBEHHO C YIIOMSAHYTBIM
PEryJiATOpOM M AATYMKOM JIMHEHHBIX nepemermieHuil (10), oTnuyarommiicss Tem,
YTO JOIMOJIHMTEIBHO CHA0XEH KOAKCHANIBHO 3aKPEIUIEHHBIM Ha LUIMHIPHYECKOM
TOBOPOTHOM Bally pafiHaJIbHBIM KylaukoM (9), yCTaHOBIEHHBIM B IpoTHBO(dase ¢
KyJ1a4koM (8), U IaTYMKOM JIMHeHHBIX nepeMeluenuii (11), KOTOpEIH SMeKTpHIecKH
COEIMHEH C CHMIIOBHIM BXOIOM KOHTDOJIEpA, & €ro HM3MEpUTENbHAs OChb IPH
BCPXHEM IIOJIOXKEHHWH HAaBECHOIO YCTPOMCTBA COBHAJAeT C HaNpaBJIeHHEM

MHUHHMAJIBHOI'O pajiiyca pajuaibHOro Kyjaudka (9).
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