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JUSTIFICATION OF THE TRACTION CHARACTERISTIC AND THE PROBLEM

OF CHOICE OF THE TROLLEYBUS ELECTRIC MOTOR AND ITS AUXILIARY
POWER SOURCES

AHHoOTALAA

O6ocHoBaHa HEOOXOAUMOCTh U 34JaHbl KpuTepny (HOPMHPOBAHNSA METOMMKH OlpeaencHus TpebyeMoit
XaPAKTEPUCTAKH ¥ OCHOBHEIX NapaMETPOB TSIIOBOTO 3JIEKIpOjBUTaTeNns TpoleiiGyca. [lis MOBLIIIEHHs MO-
OWILHOCTH W PKOHOMHYHOCTH MOABHXHOTO COCTABA 00OCHOBAHO HPUMEHEHNE THOPH/IHBIX TSTOBBIX HPHUBOJIOB,
JaHBI PEKOMEHJIAIMK 110 BHIOOPY M (OPMHPOBAHMIO METOJMKH pacdeTa OCHOBHBIX I1apaMETpOB aBTOHOMHEIX
HCTOYHHKOB SHEPTHU.

Kiio4eBbnie ciioBa:
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Abstract

The necessity is proved and the criteria of formation of techniques for detining the required characteristic
and key parameters of the trolleybus traction electric motor are set. To increase mobility and efficiency of the
rolling stock, the application of hybrid traction drives is justified, and recommendations on the choice and
formation of methods to calculate the key parameters of autonomous power sources are made.
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Kak wusBectHo, Ttsrosas MexaHHKA Poccun xadenpy no siekTpuyeckon Tare u
KaK Hay4yHas QMCLHMJIMHA Havaja QopmMH- Bemmyctust B 1909 r. tpyn «O Mmeroauke
poBaThcsi BO BTOpod mnonoemHe XIX B. pacuera HarpeBaHHs TATOBBIX 1EKTPOIBHU-
IepBeiit kypc «Tsaroebie pacuersr» Obul raresiein», a B 1912 r. — yueOHuK «Jnexrpu-
omybnrkosaH B 1903 r. B smrorpaduue- YecKas TAra» C H3JI0KEHUEM OCHOBHBIX
ckom usnanuu B KueBe. B aTom kypce 3a- MPUHLKUIIOB TArOBBIX pAacdeTOB TpPaMBaes.
TParuBaJINCh IIOYTH BCE INIABHBIE BOIPOCHI TaroBeiM pacuyeraM mNOCBSIIEH OOBUIOH
TATOBOM MEXAHHKH ¥ ObLIH 3aJI0)KEHBI OC- pasnen B Kypce «DJEKTpUIecKas: TAra noes-
HOBBI 3TOH HAYYHON NUCUMILUIHHBL B unc- nos» mpodeccopa B. E. Posendensna, us-
Je TepBbIX YHeHBbIX, pa3padaThIBAFOIIMIX IAHHOM NepBOHavYarsHO B 1949 r. ¢ noce-
BOMPOCHL  JJIEKTPUUECKON  TSr, ObuIH ayomuM nepen3fganueM [1], a B 1952 r.
B. C. Sxo6u u ®. A. IMupoukwuii. bonbas B. A Usniopos onyGnuxosas pabory mno
3aciyra B [ene paspaboTku OCHOB TArOBOH TATOBBIM PAcueTaM TOPOACKOrO IEKTpUYe-
MEXaHHKH MPUMEHHTENBHO K TOPOACKOMY cxoro tpaucnopra [2]. Cnenyer oTMmeTuTs,
SNEKTPUYECKOMY TPAHCIIOPTY TNpHHAAJIE- yTo OONLHIMHCTBO M3 STHX paboT OTHOCH-
*uT A. B. Bynedy. OH co3gan nepByio B JHUCE K IXKEIE3HOOOPOKHOMY TPAHCIIOPTY.
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Ileparie xke paGoTsl, oTpaXkarome 0coOeH-
HOCTH TArOBBIX PACHETOB FOPOACKOrO JJIEK-
TPUH4ECKOTO TPAHCIIOPTA, T. €. TPOILIEHOyCcoB
¥ TPaMBAEB, HAYAIM MTOSIBJISITHCS C CEPEINUHBI
50-x rr. XX cronerus. B 1o Bpems anek-
TPHYECKHE TPAHCMUCCHH HaXOMAAT IMpHUMe-
HEHHE HE TOJIbKO Ha ITOOBH)KHOM COCTaBe
TOPOICKOI0 IEKTPUHECKOro TPaHCMOPTa,
HO M Ha OoJsbluerpy3HbIx CaMOCBajax,
CTPOHTENEHBIX  CAMOXOAHBIX  KOJIECHBIX
3eMJIEPOHHO-TPAHCIIOPTHBIX MauIMHaXx,
TPAKTOPax. DTO HOBOE HANMPABIEHUE TIPH-
MEHEHHS JJIGKTPHYECKUX TpPaHCMHUCCHI
nauwio orobpaskenue B tpysax Y. C. Ed-
pemoBa, b. II. I'vimo-Mankuna, A. I1 TIpo-
aeiruHa, B. M. Tpyxaunoga, I1. I1. Mcakosa,
H. A. Vnesauoa [3-8] u op., B uenom no-
CBSIIUEHHBIX NAaJIbHEHIIeMY Pa3BHTHIO TEO-
PHH TATOBOTO pacteTra Kak B aBTOHOMHOM
pesKHMe ABHXKEHUS, TaK M B PEXKHUME I1OJTy-
YEeHHUs] HNEKTPHYECKONH IHEPruu OT KOH-
TaKTHOH CeTH, a Taloke BOIPOCaM COrjaco-
BAHHS BBIXOOHBIX XapaKTePUCTHK IU3eJib-
TEeHEPATOPHOH yCTAaHOBKM C  THACOBBIM
JNEKTPOIABUTATENEM.

IIpn npoexTUPOBAHHU TATOBOLO
JJEKTPOIPHBOAA MEepPBOOYEPENHON 3aja-
Yel SBJISETCS YCTAHOBJICHHE CBSI3H OHKC-
IJIyaTalHOHHBLIX ITOKa3aTesied, . TATOBOM
XapaKTepUCTUKH Tposuteiidyca ¢ mapamer-
paMH M XapaKTEpHUCTHKaMH  TATOBOTO
JJIEKTPOJBUTATENSA, KOTOPLIH Oymer wuc-
MONIb30BATLCS U NMPHBOJIA BEAYLIMX KO-
nec. JTv NMaHHBIE CAYXKAaT g o0ocHOBa-

Hus BBIOOpA PaCUYETHOM MOIIHOCTH TATO-
BOrO DJIEKTPOJBUTATENS, CHJIOBOM LIEMH,
Juana3oHa peryJupOBaHHUS HanpsXKeHUs,
MarHUTHOIO NOTOKA U Ap. BesmuuH [3].

OCHOBHBIMH  IKCIUTyaTalHOHHBIMU
mokasateisiMa  Tposuleibyca, OKasbIBalo-
UMM BJIHSHHE HA BHIOOpP mapamMerpos
CHCTEMBI TArOBOI'O JJIEKTPONPUBONA, SB-
JSIIOTCS: IIOJIHAst MAacca IMONBHXKHOIO CO-
CTaBa, HOMHHAJBHAS ¥ MaKCHMasbHas
CKOPOCTbH, TOKa3aTeIH AUHAMUKU PA3roOHa,
HampHMep, BPEMsi pasrOHa IO 3aJaHHOH
ckopocTH. BemunHbl nepeYrCiIeHHbIX 1o-
KaszaTeseil OOBIUHO YKas3bIBAIOTCS B TEXHH-
YeCKOM 3aJaHMH HA NPOEKTHPOBAaHHE
Tposuleibyca, b0 YCTaHABIMBAKOTCA IO
pe3yJibTaTaM aHain3a TPaHCIOPTHOH pa-
OOTHI ITOABHKHOT'O COCTaBa HAa I'OPOMACKUX
MapuIpyTax, YCJIOBUI ero dKCIUTyaTalud U
TEXHUKO-IKOHOMHUYECKUX PacueToB, JHOO
MONTBEPKAAIOTCS OMBITOM 3KCITyaTalyuy
DOAOOHBIX WM OJM3KHUX N0 HA3ZHAYEHHIO
TPAHCIOPTHBIX CPEICTB.

IIpenenpHasi TArOBast XapaKTePUCTH-
ka F(v), B o0imem Buae npencrapneHHas Ha
puc. 1 [4], moxer ObiTe OnMCaHa BbIpaXke-
HUEM

F,=P-n/v,

raoe Fx ¥ v — CHJIa TITH U CKOPOCTH JIBHJKe-
HHUs Tpojuleiibyca, P — MOLIHOCTb TATOBOTO
anextponeurarens (T3/]), orBomumass Ha
Try; Ny — cymmapsetii KIIJI tarosoro npu-
Boza [4].

Fy
Fema Wl
Fen cC
0 Vy

Puc. 1. 1 IpenensHas TATOBAS XapaKTEPUCTHKA HIOIBIDKHOTO COCTaBA C HNEKTPUYECKON TpaHCMUCCHEH
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Ecan y4eCTh, YTO KacaTejlbHasds Cujia
TATH BCAYLIUX KOJEC U CKOPOCTH ABHIKE-
HHA ONpPeaciIdrOTCsa BEIPAXKCHUSIMHA

Fo=M_-n,/rlu,,v=2nn,-u_-r,

rae My — KpyTAIUE MOMEHT, pa3BHUBaE-

MBIl TSTOBBIM DJJIE€KTPOABUTATENICM; Mg —

4acToTa BpAlLeHMsl Baja JJIEKTPOJBUraTe-
Jif; Fy — NUHAMMWYECKHHA PaauyC BeayLIuX
KOJEC; U M My — NEPEIATOMHOE HYHUCIO M
mexanmveckuit KITI{ tpancmuccum coor-
BETCTBEHHO, TO OT MpENelbHOH TArOBOM
XaPAKTEPUCTHKH MOXHO IepeHTH K Mexa-
HUYECKOH XapaKTepUCTHKE TATOBOro 3JIeK-
Tpoasurarenst My, (fy).

Ha xpuBoii Fi(V) BBLIGNSIOT Clie-
OYIOIME OCHOBHBIE TOYKM, XapakTepH-
3yIOLIKe 3aaHHbIE TapaMeTPbl NOIBHKHO-
ro cocraea. Touka 4 (cm. puc. 1) coorBer-
CTBYeT MAaKCHMaJIbLHOMY 3HAUEHHUIO Kaca-
TeNbHON CWIIbI TATH F jpay, KOTOpAst B CO-
BPEMEHHBIX MOJENAX MOABUIKHOIO COCTABA
COOTBETCTBYET CHJIE TATH MO CLEMNEHUIO
Fio BEOymux Koyiec ¢ OMOPHOH MOBEPXHO-
creio. Cujia cuerieHus: BeAyluX KOJIEC C
OIOPHOM MOBEPXHOCTBIO JIi COBpEMeH-
HBIX MoOJenelt TposuteiidycoB MeHble Ka-
caTenbHON CHJIBI TATH KOJ€C, PACCUHTAH-
HO¥ 110 MaKCHMAJIBHOMY MOMEHTY Mg nux
TATOBOTO JIEKTPOBUTATEIA:

Frpm=Fo=h 9 G<M

Kkmax msmax'nrp/r)x/um >

rae A — xo3dduumenT HOpMaNILHON Ha-
rpy3kd Ha Benylue koneca, A = G/ G
Gy — BEC MAUIHHDBL, TPUXOAAIHUKCS HA Be-
nymue kojeca, G — Bec Tpomeiidyca;
¢ —~ K03QPUUHEHT ClUEMNEeHHS BEeayLUHX
KOJIEC C OITOPHON MTOBEPXHOCTHIO.

Touxka B COOTBETCTBYET Hadajy
peanu3anuuyi  MOLULHOCTA TArOBOrO 3JIEK-
TPOABUIaTENs MOABHKHOTO COCTaBa B pa-
foueM [Mana3oHE CKOPOCTEH IBMIKEHMS.
Touka C COOTBETCTBYET CKOPOCTH Vy IPH
TACOBOM YCHJIMH BEOYyLIHX KojieC Fiyy, KO-
TOPOE ONpeAesseTcs TPeOOBAHUIMM [UiH-
TENbHON pPaboTHl ¢ HOMHHAJIBLHBIM IHHA-
MHYeCKMM (DakTOpOM, OO0YCIaBIHUBAIOLLIAM
TATOBLIC CBOHMCTBA TOABMIKHOI'O COCTaBa
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Ipy €ro ABH)KEHWH HAa HauOonee 4acTo
BCTpevaromeMcss npoduine  MapmpyTa.
Touka D wnu £ COOTBETCTBYET 3aIaHHOM
MaKCHMAJIbHOW CKOPOCTH MBHXKEHUS Viux.
B urtore kpusas ABCD sensiercs rpaduue-
CKUM OTOOpaKeHHEM NEepBOro, a KpHBas
ABCE — BTOpOro BapHaHTOB 3aJaHHs Dapa-
METPOB TSrOBOH XapaKTEePUCTUKH, KOTAa
IPY MaKCUMAJIbHOH CKOPOCTH He HCIIOJb3Y-
€TCs MOJIHAE MOLIHOCTh TArOBOTO JIEKTPO-
JIBUraTeNs.

Takum 06pazom, 3aBHCHMOCTB F (V)
COIEP)KUT TPHU YUYaCTKa!

1) munaups 4B xapakTepusyeTr 1nocTo-
SHCTBO MaKCHMAaJIbHOM ITyCKOBOH CHIIBI
TATH,

2) xpusas BCD (BCE) orpaxaercs
byHKIHeH

Fv* = const,

(1)

raey — Ko3h UUHEHT XKECTKOCTH, 3Haye-
HUS KOTOPOro, KaK MPaBUJIO, HE OCTAIOTCA
MOCTOSTHHBIME M 3aBHCAT OT MHOTUX (ax-
TOPOB: CBOWCTB H IapaMeTPOB arperaTor
HPUBOIA, ITPeoOpasyIOLINX U Hepenalomux
SHEPryi0, NPHHATHIX CIOCOOOB peryJympo-
Banus 1 ynpasienus T u ap. [3];

3) rouka D (£) orpaHUYUBaeT TAro-
BYIO XapaKTEPHUCTHKY NPH MaKCHMa/TbHOK
CKOPOCTH ABH)KEHHS MOBHKHOI'O COCTaBa.

IMomewoxkHol  cocraB  rOPOACKOTO
JJIEKTPUUYECKOrO TPAHCIIOPTA IO YCJIOBHIM
IKCIUTyaTalliy YacTh BPEMEHH MOXKET pabo-
TaTh HpPU HEMOJHOW MOIIHOCTH TATOBOIO
JIEKTPOABUraTEls. JTO O3HAYAET, 4TO Ha-
POy C IpeNenbHLIMA TATOBBIMH XapaKTepu-
CTHKaMH He0oOXOOMMO HMETh YaCTHUHbIE,
pacrionioxkeHuble BHyTpH obnmactu OABCD
Ha puc. 1. CemelicTBa TaKuX XapaKTepPUCTHK
pencTaByieHsl Ha puc. 2 [4], rae B pasmuy-
HBIX COYETAaHMSX YUHTHIBAETCS BO3MOK-
HOCThb TIOJIyYEeHMs] KaK MaKCHMAJIBHOrO Tsi-
rOBOr0 YCWIHS, TaK ¥ MAaKCHMANbHOH CKO-
POCTH IBHIKEHMS NPH MCIOJIb30BAHHU YaCTH
MOLIHOCTA TSATOBOTO  JJIEKTPOABUIATES.
HeobxomumMocTs perynupoBaHHs TSATOBOTO
YCHJIHSE B COOTBETCTBHH C XapaKTePUCTHKA-
MH, NPEACTABICHHBIMU HA PUC. 2, IUKTYETCs
B IIEPBYIO OYepe/Ib TEXHOJIOTHYECKHMH K-
namu paboThl MOABHXKHOIO COCTaBa U yCJIO-
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BHSMH €ro JKCIUTyaTauuu (ITOCTOSHHO Me-
HAIOIWECS 3arpy3ka CajioHa W HOPOKHBIE
ycnorust). Peanuzanus 4acTHuHBIX XapakTe-

PHUCTHK PAIMYHOrO BHI@ ODECIEUHBACTCH
COOTBETCTBYIOLUM YIIPABIIEHHEM TSTOBBIM
JEKTPOABUTATENEM,

a) 6) B)
F Fy F,
kaux F}:max Fxmax
qusu Pman Pmsn
Pmal P;usl Pmﬂ
PlIBZ Pmsz PZIBZ
0 Vipas V 0 Ve V 0 Vias V

Puc. 2. CemelcTBO TATOBEIX XapaKTEPHCTHK MOABHKHOIO COCTABA: Py, 1y Pt » Praz — 3HAUCHUS MONHOCTH JBH-
Trare/s, COOTBETCTBYIOMHC npeuem,ﬂofi H 9aCTHYHBIM XapaKTePpHUCTHKaAM

ABanusupys, Opexae BCEro, mnpe-
NENbHbIE TArOBbI€ XAPAKTEPHCTHKH MOM-
BHKHOTO COCTaBa IOPOJCKOrO 3JIeKTpudye-
CKOTO TPAHCIOPTA U CHOCOOBI MX MOIyYe-
HHs, OTpaxkeHHsbIe B [3, 4], oueBUueH cre-
ayoummi BeiBog. OTHOCHTENBHO MPOCTO
onpenensercs KOOPAMHATA TOUYKU A KCXO-
I U3 peajr3yeMOil CHJIBI TATH, a TAKKE
MaKCMMAaJIbHasi CKOPOCTb JBHIKEHHS TPOJi-
neibyca. Ho manexko HeoaHO3HAYHO onpe-
AeNeHne KOOPIMHAT NPYrux TOYeK, T. €.
touku B u toukn D (E). Koopauuats! 31ux
TOYEeK B KOHEYHOM HTOre H AOJDKHBI Obec-
neunTs TpeOyeMyrO AWHAMHUKY pasroHa, 3a-
JAHHYIO B TEXHUYECKUX YCJIOBUSIX WIH ApY-
IMX HOPMAaTHMBHBIX MOOKYMEHTax. PeuieHne
JAHHOH 3aJauyl B PaMKax MPOEKTHPOBAHHS
TsroBoro snextponpusona (TIIT) Tpomneii-
Oyca Hepenko MPOBOMTCS IO CXEME JHEP-
reTuyeckas ycraHoska — TOJl — tsrosas
XapaKTepPUCTHKA, 3aUMCTBOBAaHHOH  u3
npakTiku paspaborku TOIl Temnoeo3os
[3] To ects mo 3amaHHON MOLUHOCTH, OT-
BOIUMOH Ha TATY, ONMPENENSIIOTCS MEXaHH-
yeckas xapakrepuctuka T M(w) u Ta-
roeas xapaxkrepuctuka F(v). 1o 3auactyio
TpeOyeT HCIONb30BAHUE TPOMO3LKUX H
TPYAOEMKHX METOAOB IOCIEN0BATEIbHBIX
NpuOMIKEHHH [pU pacyeTe XapaKTepHu-
ctuk TOI1 1 B nenoM ycnoxuser onTuMu-
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sauuio ero mapamerpos [3]. bonee panuo-
HaJbHOW SBJsIETCS 00paTHAsi CXxeMa IpOeK-
tupoBanus TOIl, xorma Ha OCHOBaHUU
CTaTHCTHYECKOrO MaTtepHuajia SKCILUTyaTa-
mun T3I yke Ha HAYANBHOR CTAIWH CO3-
maHus Tposueitbyca monydaior Haubonee
ONTUMANIBHYIO 3aBHCUMOCTh F(V) M Ha ee
6ase dopmupyror obue TpeboBaHUSA K
TOII, 3aTeM OnpenenstoT XapaKTePUCTUKH
T3] u cucremsl ynpapjeHHs, MCXOJAHbIE
OaHHBIE IS uXx pacuera U Bbibopa. Oue-
BHIHO, YTO TaKOIl MOJXOA METOAOJIOTHYe-
cku OoJiee onpapaaH M MO3BOJISET CBECTH K
MHHHMYMY KOJIHYECTBO BapHAHTOB pacue-
TOB, HCKJTIOUHTL Psifl HEONMPEAEICHHOCTEH,
sarpyaHsomux obecneueHune Tpedyemoii
TAroBo# xapakrepuctuku [3]. OnmHaxo u
TAKO! BapHaHT O0JIAAaeT OUYEBUAHBIM He-
OOCTATKOM, @ HMEHHO NOJy4YeHHEM Cpel-
HECTATHUCTHYECKOH TATOBOH XapaKTepu-
CTHKH C y4eTOM yske umeroineiics (npen-
MoJIaraeMoif) MEXaHHUEeCKOH XapaKTepu-
cruxu TOJI.

Takum oOpa3oM, HH OAMH U3 BapH-
AHTOB HE JaeT OJHO3HAYHOU B3aNMOCBS3U
Mexay TpeOyeMbiMH MapaMeTpaMH TSro-
BOH [HHAMUKN KOHKPETHOH MAIUUHBI H
HEeOOXOMUMBIME I 3TOr0 XapaKTepUCTH-
kamu TO]I, no3BossIOnieii OTHOCHTENBHO
NIPOCTO ONPENEesATs HE TOJILKO MOLIHOCTH
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SNEKTPOABUraTesisi, HO W ONTHMAaJbHbLIN
3aKoH ynpasienus TO/L.

Crnenyer otmeruTh, YTO OOLMMIT BUA
TAKOH 3aBHCHMOCTH W3BeCTeH [9] m mpen-
craBjsierT coOOi BhIpaKEHHE MHTErpanbHO-
ro Buja

tdv
=|—==0+ ,
v J Wty

, <%

pasr

TI€ fpasr — BPEMsI Pa3sTOHA, j — YCKOPEHHUE,
v — K03 PHUHEHT HHEPHHUH BPATLIAIOTIIHXCS
yacTell TPAaHCMUCCHHY; fy — yHeIbHas yCKo-
psitoInasi cuia.

OueBnaHO, YTO pelIeHue TAaHHOro
ypaBHEHHS BO3MOXKHO JIMIIbL OPU HAJTMYHAH
AHATUTUYECKON 3aBUCUMOCTH j(V) uiu fy(V)
H MO3TOMY OOBIYHO ero peulardT ¢ NOMO-
B0 NpuOIIDKEHHBIX  rpaduueckux u
rpadoananutuueckux metonos [9]. Ilpwm
3TOM ONPEAENSIOT JNUUb ly,,y WIM TPOM-
IEHHBIH MPH pasrOHe MyTh B 3aBUCUMOCTH
OT j AN fy, TONYHYEHHBIX, KaK y)Ke OTMeua-
JIOCh, HA OCHOBAHHM CTATHUCTHYECKHX JaH-
HbIX OKCIUTyaTalMd HOJOOHBIX MallIHH.
Crnenyer TakKe y4ecTh, YTO COBPEMEHHbIE
THPHUCTOPHO-UMITYJILCHBIE U TPaH3HCTOP-
Hble LU(PPOBLIE CUCTEMb! YIPABJIEHHUs IO-
3BOJISIOT MOJYYaTh MPAKTHUYECKH JOObIe

TSTOBBIE  XAPAaKTEPUCTUKH, . yIOBIETBO-
pAIOLIKE PAIUUHBIM YCIIOBUSM JKCIUTya-
Tauuu. JTH XapaKTEPUCTUKH OFPaHHYEHBI
JIMIUb TIPENENbHO MOMYCTHMBIMU pPeXHMAa-
MH, & DTO OrpaHHYEHHs IO NOIIYCTHMBIM
3HAYEHUSM HAMPSHKEHUS W TOKA IS KOH-
kpernoro TJAJl, a Takke mHO YCIOBHSIM
CLETUIEHUS] KOJIEC KOHKPETHOTO TPOJUIeii-
fyca ¢ noporoil. B 30He Mexy 3THUMHU OT-
paHWYEeHHUSMH BO3MOJXKHBI JIIOOBIE Xapak-
TEPUCTHKH, ONpenessieMble CHCTEMOi aB-
TOMATHYECKOro perynupoBanus. OnpHaxo
PEKOMEHIALUH TIO BHIOOPY TOTO HJIM HHO-
ro BapuaHTA 3THUX XAPaKTEPUCTHK, B TOM
quciie ¢ yderom pabotsr TO/1 B 30HE Mak-
cumanbabix 3HaueHun KIIJI, npencras-
jgenHsix Ha puc. 3 [10], oTcyTCTBYIOT.

B aroit cBsi3m oueBngHa HeoOXOIu-
MocTb B Haubosee 3¢ dexTuBHON MeToaH-
Ke, TO3BOJIIOWEH He TOIbKO OBICTPO M
TOYHO OIPEneNnnTs Tpedyembie A KOH-
KpeTHo# MammuHbl napamerpsl T3/ (Mom-
HOCTB, MOMEHTBI M Ap.), HO U (opmupo-
BaTh KaK KOJMYECTBEHHO, TaK W KadecT-
BEHHO TMPENENbHYIO TAOBYIO XapaKTepH-
ctuky M(w) TD]l, obecneunBarouyo oi-

TUMAJIbHBIE MAPAMETPHI ¥ XaPAKTEPUCTHKU
TpoOJuTeidyca B LIEIOM.

Puc. 3. TsroBble XapaKTEpHCTUKU MICKTPOABATATENS] IPU NOCTOSIHHBIX 3HAYCHUSX Py o, P gy ; MOIITHOCTH
11 TIOCTOSIHHEIX 3HAUCHUSIX 1); (1), > T,+1) KO3 HIKEHTa M0oIe3HOTO JieiicTBIA
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Kax u3BecTHO, OCHOBHOI# TyThH pas-
BHTHS COBPEMEHHOIO aBTOMOOHIIECTpOE-
HUs — NOBBILIEHHE DKOHOMHYHOCTH H JKO-
JAOTMYECKOH  YHUCTOTBI  TPAHCIOPTHBIX
cpeacte. M OMHEM K3 TEXHUUYECKHX pelle-
HUHM [aHHOW MpoOsieMel SABJISETCS paspa-
OOTKa U NIPUMEHEHHE THOPUIHBIX CHIOBBIX
OPUBOJOB, AKTHBHO HCIIOIB3YEMbIX B IO~
ClIe[IHEE BpPEeMs Ha aBTOMOOWIIAX M mpel-
CTABISIOLINX COOOI pas3IMUHbIEe COUETAHUS
KOHTaKTHOH CETH, BUTATEJI BHY TPEHHErO
cropanust (ABC), nusenb-renepaTopHoOi
yCTAHOBKH, HAKOMUTENEH SHEPruu, SJIEK-
Tponsuratens (dnexkrpoasurarteneii). Ipu
3TOM LeNecoo0pasHOCTs TOro MJHM HHOrO
aBTOHOMHOI'O HCTOYHHKA HUTAHUS CIIELYET
OILIEHMBaTh MO OOOOIIEHHOMY KPUTEPHIO,
XapaKTepPU3YIOIEeMy 3KOHOMHUYECKYIO -
dexTHBHOCTE TpOJUTEiiOyca, KkKOTOpas, B
CBOIO OUepe/ib, AOJDKHA ONPENEsTHCA:

— NPSIMBIMK 3aTpaTaMH Ha IPOH3-
BOZACTBO M 3KCIUTyaTaLHIO KAK MOABUIKHO-
ro COCTaBa, TaK U KOHTAKTHOH CETH, OTHE-
CEHHBIMM K KOJHMYECTBY MNEPEBOZHUMBIX
NacCcaXKupoB HA eUHULY NYTH,

— KOCBEHHBIMH 3aTpaTaM# COLH-
AJILHOTO XapaKTepa.

OnTuMu3aLus AaHHOIO MOKA3ATENs
1 BRIOOpP ABTOHOMHOI'O MCTOYHHMKA U €0
napamMeTpoB BO3MOJKHBI JIMIIb IS KOH-
KPETHOH MOAenH Tpojueidyca U KOHKpeT-
HBIX YCIOBHUIl dKCIUTyaTauuu (omnpeneseH-
HBII MApLIPYT ¢ KOHKPETHBIM NACCAXKHPO-

IOTOKOM, HaJINYHEM HA HEM y4acTKoe 0e3
KOHTAaKTHOUW ceTH). B 371o#i cBsisu HaliTh
BBICOKO YHUBEPCAJIbHBII BapHaHT rHOpHA-
HOrO NpuBOIAa AJsi TpoJuteilyca HeBO3-
moxkHo. Iloatomy uenecoobpasHo cucre-
MaTH3HPOBATh PEKOMEHIAUHH MO BBIOOPY
SHEPreTHYeCKHX YCTAHOBOK M pacyeTry HX
apaMeTposB.

Amnanus pabor [3, 10, 11] B nanroM
HanpaBleHHHU [oKasai, uro Hanboslee npu-
e€MJIEMBIMH  BapMaHTaMH ABTOHOMHBIX
SHepreTHyeckux ycraHoBok (AJY) B co-
cTaBe rHOPUIHOrO NPUBOAA Ui TPOJUIEi-
6yCOB C TOUKH 3pEHHUsi TEXHHYECKOTo pe-
LIEHHS U DKOHOMUUECKOro a¢dexra sBis-
IOTCS. TATOBBIE aKKyMYJISTOpHbIe Oataped
(TAB), mm3enb-reHepaTOpHas YCTAaHOBKA
UM YCTAHOBKA € KOHHAEHCATOPHBIMH Ha-
KOMHUTENAMH 3Heprun. OO0muMu A5 BCexX
ADY mnpennochIKaMi K HCIOJIB30BAHUIO
MOIYT CTaThb. TMOBBILICHHE MOOWUJIBHOCTH
TpoJuIeiifyca B cnyuasx o0be3na HOpOXK-
HBIX 3aTOPOB H (MJIM) TEXHOJOTHYECKHX
Mepee3fioB B mapkax; obecredeHue Mmap-
LIPYTHOrO COOOLEHHS], UMEIOUIET0 yuacT-
Ku 6e3 KOHTaKTHOI ceTH.

B nenom, BeIZENSIOT BAa OCHOBHBIX
TUNa TMOPHAHBIX CUJIOBBIX IPUBOIOB. IO-
clenoBaTeNbHBI KM napannensHeid. Ipu-
MEHHUTEJIBHO K TPOJLIeiOycy nenecoobpas-
HBl BAPHAHTHI TOJBKO MOCJENOBATEIbHOIO
THUHA, KOTOPbIE NPenCcTaBienb B Tabm. 1.

TaGn. 1. CTpyKTypHBIE CXeMBbI THOPHITHEIX TSTOBEIX IPHBOIOB TPOLICHGY COB

Hcroymmx muraHms
Bapnant Lipe- TsiroBeiii AMEKTPOABHIATEND
Konzenca- T'enepa- | obpa- .
TUCPHIIHOTO TACOBOTO Kow- | [lmsens- N o 2082 (ABUraTeIH) MOCTOB
TIPHUBO/IA TAKTHasi|  HBIA P TAB P ) HJIH KOJleo
HAKOIM- e
ceTs |mBurarens
TeNB
Snexrpnyeckuif O Q__O Morop-reHepaTop
Jmsenp-onexrpudeckut O O Q_ :
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Hcnonb30BaTh napajuieNibHYIO CXe-
My, NPENIONaralplly Haaudue IBYX He-
3aBHCHMBIX KOHTYPOB, Ha Tposuiendyce He
apdexruBno, T. K. mia uenouku IBC —
KopoOka nepexirouenus nepenay (KIIIT) —
BeAylHii MOCT HeoOXomuma HE TONBKO
KIII, vHo u cueruterue, a HpHMEHEHUE
BTOPOTO TATOBOTO JJIEKTPOIBHIaTess], MH-
Tarolerocss Toaeko ot AJY, Takke mpu-
BEET K HEOMPaBAAHHOMY yAOPOMNKAHUIO
MainuHbl. B CBOIO ouepens nmpuBOA mocie-
JIOBATENLHOrO TUIA MO3BOJIAET:

— sxcmyaruposats JIBC B cocraee
OH3e/Ib-reHePAaTOPHOH YCTAHOBKM Ha HO-
MHHAJIbHBIX (SKOHOMUUYHBIX) pexmnMax pa-
OOTEHI,

— HPUMEHSTH KOHIEHCATOpHbIE YC-
TAHOBKY B KauecTBe Oy(pepHOro HaKoIHU-
Tessl, 00EeCTeunBaIOLIEro SKOHOMHUIO 3JIEK-
TposHepruu 10 22 % [12] 3a cuer ee peky-
Mepanuy IPH TOPMOXKEHUH.

OcHoBHBIM TpeboBaHHEM, MIpEAbSB-
aseMbIM K 1000H SHepreTHyueckod ycra-
HOBKE, B TOM YHCJI€ HCIO/Ib3YEMOH B Kade-
CTBE€ BCIIOMOTaTEeIbHOrO UCTOYHHKA JHEP-
ram, sBiseTcs obecleueHue 3JIeKTpuie-
CKHX NapaMeTpoOB TAroBOr'O 3JIEKTPOABUra-
TEs, KEOOXOAUMBIX IUIS peanu3alui Me-
xaHuueckoit M x(®), a clenoBaTeNnbHO, U
TaroBoi F(v) xapakrepucrux [3]. Ilpu
stom ans BeiGopa u pacuera TAB B xaue-
CTBe BCIIOMOTraTENbHOM = SHEPreTHYeCKOH
YCTaHOBKHM roTpedyercs dacTuyHas xa-
PAKTEpPUCTHKA, BUI KOTOPOH NPEACTABIICH
Ha pHC. 2, B, I __pacuera IH3ENb-
reHEePaTOPHON yCTaHOBKH — MoOoit u3 Ba-
PHAHTOB YACTHYHBIX XaPaKTEPUCTHK, NIPU-
BEeNEHHBIX HA puc. 2. 3uaueHue kodddu-
LMEeHTa ECTKOCTH ) MpU 3TOM B ypaBHe-
Hum (1) mns nu3enb-reHepaTopHOH ycra-
HOBKU ONpEeNeNsieTcs HU3KOH meperpy3ou-
HO#M CIOCOOHOCTRIO au3esisi (He3HAUHTENb-
HOE€ YBEJMYEHWE HArpy3KH MPUBOAUT K
CYLIECTBEHHOMY  CHIDKEHHK)  YacTOTHI
BpaileHus). JTO, B CBOIO O4epenb, Npeno-
npeaenser OCHOBHOe ycioBHe ee 3ddex-
THBHOW paboTOCIOCOOHOCTH ~ MoAnepx a-
HHE HA NPEeAeSbHOM XapaKTepUCTHKE IO-
CTOSHHOW MouiHocTH. B ciyuae npumene-
HUS aKKyMYJIATOPHBIX YCTaHOBOK OCHOB-
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HO€ BIMsIHKE Ha KO3 PUUHEHT { UMEIoT He
MOIIIHOCTHBIE, @ JHEPreTHYECKHE COOTHO-
wenus. [Ipu 3TOM 1J1st 3THX YCTAaHOBOK Xa-
paKTepHa H3BECTHAast OCOOEHHOCTh — CHU-
KEHHE OTIaBaeMOiT MOLIHOCTH B Tipouecce
paboThl M HENUWHEHHAass 3aBHCUMOCTb BbI-
XOAHBIX [IAPAMETPOB OT PEXXHUMOB Harpys-
KU TATOBOT'O JIEKTPOJIBUIATENS.
HayuHo-Texun4eckoe OMKCaHue
pasnuuHeIX ADY, NpUMEHSEMBIX B MO-
OHIILHOM TEeXHHKE, MPUCYTCTBYET B pado-
Tax, MOCBSLIEHHBIX TEOPUH U pacuery Ts-
roBbIX TIPUBONOB 3JjieKTpoMobuieit 3, 10,
13, 14]. B umx nocraTtouHO mOAPOOHO
npuBOOUTCS KnaccuUKais KoMMepue-
CKMX M IEPCIEKTHBHBLIX SHEPreTHYECKHX
ycranoBok (TAB, cynepkOHAEHCAaTOpOB,
BOZOPOIHBIX YCTAHOBOK M MP.), OMHCBIBA-
I0TCs. OCOOEHHOCTH KaXKAOTO M3 BapHaH-
TOB, NPHBOIATCA MPHUMEPHI pacuera HEeKo-
TOPBIX H3 HUX NPUMEHHTENIFHO, B OCHOB-
HOM, K JIETKOBbIM, KAPbEPHBIM H [p. DJIEK-
TPOMOOHIIAIM. AHAJIN3 IPUBEASHHBIX PabOT
NOAYEPKHYJI HEOOXOAUMOCTh B PEKOMEH-
IAUUSX M0 npuMeHeHn0 ADY MMeHHO Ha
Tposuteidycax KaK BCIOMOraTelbHBIX HC-
TOYHHKOB DHEPTruHd, T. €. Uil TpoJuieindy-
cos ADY neobxomuma Ajsl NMPEOIOICHUS
HEMPOAOJ/DKUTENBHBIX YYACTKOB IYTH W
3a4acTyi0 C HeOOJIBIIOW CKOPOCTBIO IBH-
xenus. B o1oit cesasu npu BeiGope TOro
WM HHOI'O MCTOYHHMKA B NMEPBYIO ouepenb
aKTyaibHa 3afada MO OINpPEeneNCHHIO €ro
ONTUMAJIbHONW MOILMHOCTH 4 (Wiau) 3amaca
JSHEPru¥ B IONYCTHMBIX Npeneiax mno OT-
HOWEHHIO K COOCTBEHHOH Macce id
TpoJuieiibyca xoHkpeTHoli mopesu. Ilpen-
naraembie pacuyersi ADY Kak OCHOBHBIX
ucrouHukoB suepruu [3, 10, 13, 14] nna
IMEKTpOMOOMIIE YBA3aHBI C JWMHAMHYe-
CKMM DPEXHMOM ABHKEHHS, XapaKTePHBIM
o moboro apromoOuns. IIpu pacuerax
NapaMeTpoB AU3ENIb-T€HEPATOPHBIX WU
AKKYMYJSTOPHBIX YCTAHOBOK, MpHMEHse-
MbIX Ha TPOJUIEHOycCaX, UX PEXXUM IIBMIKE-
HUS HEOOXOIMMO paccMaTpHBaTh Kak
Onu3kHil K CTaTHYECKOMY. YIeNnbHBIE Xa-
PaKTEPUCTUKH KOHACHCATOPHBIX YCTAHO-
BOK (puc. 4), HaIIpOTUB, MOKA3BIBAIOT BO3-
MOYXHOCTh MHTEHCHBHOTO pPa3roHa TpoOJ-
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neiibycos. OnHako B CHIy HEHABHErO uXx
NPUMEHEHHUST HET CIOXKUBIIUXCH METOHHUK

0 BeIOOPY M pacyeTy napaMerpoB TaKuX
YCTaHOBOK.

| CYNCPKOHACHCATOPHBIE
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Pnc. 4. ¥ nenvhere napametpst ADY

Kak ©Opmo ormedeno, mpu BoibOpE
YCTPOHCTB aKKyMyJIHPOBAHU, TaK ke, KaK U
nopu BbIOOpPE TATOBHIX AJIEKTPOABUIATENEH,
HeoOXOMUMO  omnpenemTs  NoTpedseMsie
MOLIHOCTH 4 OLIEHUTb CBSI3aHHBIE C X IIPH-
MeHeHHeM 3atpatel. IIpu 3TOM MOryr mc-
II0JIb30BATECA T€ >K& METOAbI PAcyeToB I10-
TpeONIsieMOi SHEPruM:

— II0 KPHBBIM TOKOB I(f), mosydae-
MBIX B PE3YyJIbTaTE TATOBBIX PACUYETOB;

— AHAJUTHYECKHUIT, OCHOBAHHBII Ha
OLl€HKEe COCTAaBJIIOLINX dHeprodananca,

— SMIIHPHYECKHMY, OCHOBAHHBLIA Ha
aHaJIM3€ ONBITHBIX JAHHBIX, IOJYYEHHBIX B
6a30BbIX YCHOBHSAX.

Bce ynomsHyThie MeTOxbpl HE yuM-
THIBAKOT ClIyuaitHble GakTopbl (MHTEPBAIbI
MEXIy TpoiuieHOycamu, MOMEXHU MMONyTHO-
ro TPAaHCIOpTa, HAIMOJHIEMOCTh CalOHa,
COCTOSHHE IOpOT, METEOPOJIOrHYECKHE
GakTOpBl M Zp.), a IETEPMHHHUPOBAHHBIE
dbakTops! (YCKOpEeHHE, YKIIOHbI, COMPOTHB-
JIEHHE [BIDKEHUIO W Jp.) YYHTHIBAIOTCH
YCpeIHEHHbIMM BeNWUMHAMH. Pacyersr mo
3TUM METONAM MOXKHO NPHHHMATL K4k
OpUEHTHPOBOYHLIE C MMOrPELIHOCTAMH [0
30 %, a B kayecTBe MeTOda ¢ OonblIEi
CTENEHBIO TOYHOCTU CJIEAyeT NPHUMEHSATH
TSACOBBIM pacdeT, T. K. B HEM y4YeT OCHOB-
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HbIX (aKTOpPOB ocyliecTrusiercs B Oonee
CcTporo martemarnveckod moaenu. Hau-
Oojiee ke TOYHO ONpPEAeSUTh SHEPromo-
TpebiieHrne BO3MOXXHO TOJNBKO Ha OCHOBE
CTATUCTUUECKUX BEPOATHOCTHBIX METONOB,
ms gero HeoOXomuM psia IKCIEpHMEH-
TAJBHBIX HCCIIENOBAHHM,

Crnenyer Tak)ke y4ecTb, UYTO BONPOC
IIPAMEHEHHS] HAKOIMTEJIbHBIX JJIEMEHTOB,
T. € ONpenejeHNe MX MaccorabapHTHBIX
nokasarejiel H SKOHOMHuUECKoi abdex-
THBHOCTH, CJIelyeT paccMaTpUBaTh He
TOJBKO B PEXXKMME aBTOHOMHOT'O X013, HO H
B pexxume Oy(hepHOro HakOIUISHUs Hep-
run. [Ton OydepHsiM HakomuTeNEM TOHU-
MaeTcs YCTpONCTBO, obecrmeunBaollee
BBICOKO3(P(PEKTHBHYIO peKyIiepaHio H aK-
KyMYJIHDOBaHHE JHEPrHH IHPH TOPMOXKe-
Huu. Ecnu nns seibopa TADB, wauGonee
MOAXONSAIIMX Ul CTATHMYECKUX PEKUMOB
JUINTEJILHOI'0 HAKOIUIEHHWS M PacXonoB
SHEPrUH, OYEBHHO ONPENEIBIIOIIM SBIIsi-
eTcsi PeKHM aBTOHOMHOIO XOHa, TO IUIs
KOHIEHCATOPHBIX HAKOMHUTEIbHBIX YCTa-
HOBOK, BBbINOJHEHHbIX Ha 0a3e Tak Haswbl-
BaeMbix cynepkouaencaropos (CK), npen-
MTOYTHTENIEH PeXUM OydepHOro Haxomnse-
HUsl 3HEPrHH. DTO OOBICHAETCS OCHOBHOMN
ocobennocteio CK - onepartuBHOEe wHC-
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MOJIb30BAHHE BBICBOOOXKIAEMOW NpU TOp-
MOkeHun dHepruy. Ilpu Taxkoi mocraHos-
Ke 3a7aud BO3MOXXHO IOJIYYHTh OTHOCH-
TeJILHO KOMIAKTHOE, ¢ MaJjioil MacCoi Ha-
KOIUTEJIbHOE YCTPOHCTBO, olecmeuynBaio-
ee npexae Bcero OydepHbie QyHKIIMU U
JIMIOB MO BO3MOXKHOCTH (PYHKIIHH aBTO-
HOMHOCTH x072. Ilapamerps! Takoro HaKo-
nuTeId AOJLKHBI PACCHHTBIBATHCI HCXOUs
U3 BO3MOXKHOCTH aKKyMYJIMPOBAHHUS 3SHEp-
UM, BBICBOOOXKIAEMOW 33 OOMH LHKJI TOP-
MOXKEHHS. OJKCIUyatagus Tposuieiibyca B
TAKOM pPEXUME TO3BOJIUT C MAKCHMAaJbHOH
3¢ deKTHBHOCTbIO HCTIONB30BATh  HAKOIH-
TeJb C M3HAYAIBHO OTHOCHTEIBHO HH3KOU
CTOHMOCTBIO.

O 60nbIIOM NOTEHUMAJIE B HCIONB30-
BaHMM pPEKyNepalud M aKKyMYyJHPOBAHHS
SHEpruu pu TOPMOKEHHH CBHIETENLCTBYET
COOTHOILLUEHHE MAaTeMaTHYECKOTO OXXHIAHUS
SHEPriH, TeHEPHPYEMOH B PEXHME TOPMO-
xkenus (25 Bru/(T'kM)), 1 MaTeMaTHYIECKOro
OXKHZIAHUS SHEPTHH, PACXOIyEeMOil B peXKu-
me Tsara (80 Brw/(Txm)), paBHOe 32 % — B
sneruauit nepuon u 19 % — B 3umumi [12].
Peaym3oBaTe MaHHBIA NMOTEHIHANI BOZMOYKHO
umeHHO ¢ nomouibio CK, nMmeromumx BeICO-
KM€ 3HAYeHWs YHEJIbHOW MOLIHOCTH (IO
10%..10° Br/kr) u ypgenbHO#t SHeprau
(mo 50 x/Dx/kr), Gosbliiee YMCIO LHKIOB
3apsna-paspsga (1o 106) H MaJioe BpeMs
3apsga (mo 30 ¢).

ITpu npoextupoBanun CK Heobxo-
[JMMO OIPENeTHTh 00BhEeM 3aMacaeMoii dHep-
I'HH IS KOKIAO0rO LUKIA U Auanasona pado-
uynx HanpsokeHu#d. I[lpu sTOM Cclemyer
Y4E€CTh, YUTO POCT HANPSIXKCHUA NPHUBOOHUT K
IKCIIOHEHIHAIBHOMY CHHKEHHIO eMKOCTH, a
HU3MEHCHHUC YaCTOThl — K M3MCHCHHIO BHYT-
PEHHEro CONpPOTHBIICHHS KOHIEHCATOPA.

Pacuer 3amacaemoii HakONMUTENEM
3HEepruv MOJKET OCYLHECTBIIATHCS Ha OCHO-
BaHHW W3BECTHOM 3aBUCUMOCTH 0O01inero
BHJA

.v2
=), @

rae M — sxcrmyaTtanumoHHas Macca TPOoJI-
neiidyca; vy — HavaJbHas CKOPOCTb TOP-

moxenus; n(v) — xo3dpduuuent snex-
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TPOMEXaHMYECKUX TOTEpPh, 3aBUCALINI
OT TEKYIlUeH CKOPOCTH V IBIXKEHUS TPOJI-
neiibyca.
EMKOCTh HAKOMHUTENS MOXKET ObITb
onpexnesieHa no gopmye
E
el g
H

rne k — xodpdunuent, oOYyCIOBIEHHBIH
¢usnueckumu ceoiicteamu CK; Uy — HO-
MUHAJIbHOE HAIIPSDKEHHE HAKOIMHTES.

OpHnako w3 3aBucumocred (2)u (3)
CIedyeT, UYTO OCHOBHOW 3amadei juis pac-
yeTa 3araca dHEePruM U €MKOCTH HaKOIH-
TEJIEHOTO YCTPOWCTBA ABJIAETCS ONTHMHU-
3alKsg UCIOJIb3YEMbIX 3HAYECHUM 3KCIya-
TAUMOHHOH MAacChl, Ha4dajibHOW CKOPOCTH
TOPMOJKEHHS, & TaKxKe OIpeJielieHHe 3aBH-
CHMOCTH  CyMMapHoro ko3dduuuenrta
SNEeKTPOMEXaHUYECKHX IOTePb OT TEKy-
HIeH CKOPOCTH TOPMOKEHWS.

Hunst  panbHeWInero  OnpeAcneHHs
yAENBHOH 3Hepruu £y ¥ yIenpHOM MOoLI-
HOCTH Py KOHIEHCATOPHOH yCTaHOBKM
MOKHO HCIIOJIb30BaTh CJICAYIOMIME 3aBH-
CUMOCTH:

cu?

2-m

. _ v
’ Y 4m-R’°

rae m — macca yCTaHOBKH, R — JKBHUBa-
JIEHTHOE BHYTPEHHEE COIMPOTHBIICHHE KOH-
nencaropa [12].

Kpome Toro, mpu paspaborke cuc-
TE€MBI YIIPABJICHUS TATOBBIM H TOPMO3HEIM
IPUBONAMH, HCIONB3YyIOUMME OydepHbIil
HAKOMHUTENIb, HEOOXOAUMO YIOBJIETBOPUTE
cremyromue TpedoBaHus:

— HAKOMHUTENb 3APSDKAETCS B PEXKHUME
TOPMOKEHUSI, TIPU 3TOM coOmonaercs cne-
Bsliee OeHCTBHE MEKOy TOPMO3HOH CHIOH
Ha KOJIECAX W CHUJIOM HakaTus Ha Ienashs
TOPMO34,

— Opd peKymepaunu 3IHEPruH TOp-
MOXEHHUS TATOBas CHila Ha KOJiecax HOJDK-
Ha M3MEHSATHCA NPOMOPLHOHAJLHO Iepe-
MEIIEHHIO NeJaIH XO/a,;

— s obecriedeHus BbILIE YKa3aH-
HBIX TpeOOBaHWI CHCTEMa aBTOMAaTHYECKH

E =

¥
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DOJDKHA COTJIACOBBIBATHL YCHUIHMSA HA KOJiec- HA OCHOBaHWY OJHO3HAYHOII B3aHMOCBS3HU
HBbIX TOPMO3HBIX MEXaHM3Max ¥ COo3daBae- 3THX XapaKTepUCTHK C HOPMATHBHBIMH
MBbIE€ IBUTATEJIEM B TCHEPATOPHOM PEXUME niapamMeTpaMu TArOBOM OVUHAMHUKH KOH-
MPpY 3apsAJIKe HAKOMUTENS, a TAKKe COrjia- KpetHOil mawmHel. B cBOIO ouepens, or-
COBBIBATh MOTPEOSIEHHE 3JIEKTPOIHEPTHH MEUEeHHAs B3aHUMOCBA3b MOIDKHA ObIThH
M3 CeTH U U3 HAKOMUTEIS. IIpeacTaBieHa MaTeMaTHYEeCKOH MOJeNbio
JUHAMHKH pas3roHa tposuieibyca.
3axnwuenue Hns  moBbieHns  MOOHJIBHOCTH
TakuM 0B6pasoM, OueBHHA HEOGXO- TpOJUIEHOYyCOB B cllydyae MpeodosIeHHst

y49acCTKOB MapiupyTa 0e3 KOHTAaKTHOH ceTH
¥ TaK>Ke JUIsi NOBBILIEHHs 3KOHOMHYHOCTH
MOABHXKHOTO  COCTama - lienecoodpasHo
IIPUMEHEHHE T'HOPUIHBIX TALOBBIX MPUBO-
noB, Tpebyloliee, B CBOIO OYepelNb, PEKO-
MEHJAUK N0 BhIOOPY METOIHKH oOnpene-

IUMOCTh B METOAUKE OIIPEeneNieHHS Tpe-
Oyemoii XapakTEepUCTHUKU M OCHOBHBIX Na-
pamMerpoB TATOBOIO 3JIEKTPOABHTATEIS,
KOTOPBIE MO3BOMUAN Obl B KOHEYHOM HTO-
re, UCNonb3yst HUPOBbIE TPAHZUCTOPHLIE
CHCTEMBI YHIPABJIEHHS, MOBBICUTh JKOHO-

MHUHOCT: Tpomnelfyca B lenoM, mpH JeHHS ¥ pacuera napameTIQIoa aBTOHOMHBIX
3TOM OfecrednTs Tpebyemble mapaMmerphi MCTOUHUKOB = IHEPrin. — 1Ip  STOM - JUIA
ero TAroBod auwHaMMKH. JJIs 3TOrO maH- Tposuielibycon TIpEANIOYTHTEIILHBIMU

NODKHBL  SIBASTBCS  FIOCTIEZIOBATE/IbHBIE
cxembl TUOPHIHOTO HPUBOAA JIEKTPHUE-
BHCHMOCTH F(V), & COOTBETCTBEHHO H Xa- CKOTQ HJIH AU3ENb-3JIeKTPUUECKOTO THIIA,
PaKkTepUCTHKU AsHraTens M(o), He TONb- HCHO/B3YIONTE B KauecTse ADY musesb-
KO Ha OCHOBAHMM CTATHCTHYECKOI'O MaTe- reHepaTopuyto ycranoeky, TAB nmm xon-
pHana SKCIUTyaTalldy TPOJUIEROYCOB, HO ACHCATOPHYIO yCTAHOBKY.

HAsJ METOOUKa NOJUKHA MPeayCMaTpPHBATEL
onpenesieHre ONTUMANBLHOM TATOBOM 3a-
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