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PABPABOTKA PEI'YJIMPYEMbBIX ACHHXPOHHBIX JIBUTATEJENH C HPUMEHEHUEM
CTPYKTYPHO-IAPAMETPUYECKOM ONITUMHU3AIIANA

3aBmaHHs ajanTauii eJIeKTPOMALINHHO] YAaCTHHH PEry/ibOBAHUX ACHHXPOHHHX IPUBOAIB 0 CHELUU(BIYHUX YMOB POOOTH BHPILIYETHCS SIK 3aBIAHHS
CTPYKTYPHO-TIapaMETPUYHOI ONTUMI3alii peryiboBaHUX aCHHXPOHHUX IBHUI'YHIB. BHKOHaHO OOIDYHTOBaHE 3iCTABICHHS CTPYKTYp ABHUIYHIB i BHOIp
ONTHUMaNbHOI KOMOiHaLil mapamerpiB. [Uisi IPOEKTYBaHHS PEry/bOBAaHUX ACHHXPOHHMX JBHI'YHIB BUKOPHCTAaHI KOMIUIEKCHI MaTeMaTH4YHI MOZei
KepPOBAaHUX €JIEKTPONPHBO/IB, 110 3a0€3MeYyIOTh CIIIbHUII PO3IIIS IEPETBOPIOBAYIB, IBUI'YHIB I MEXaHI3MIB.

KuiouoBi ci1oBa: perynaboBaHuil aCHHXPOHHHMII ABUTYH, ONTHMi3alliliHE MPOCKTYBaHHS, aBTOMATH30BaHUI BHOIp, KPUTEpiil MPOCKTYBaHH,
Moau(biKOBaHHI KPUTEPiil IPUBEICHUX BUTPAT CJICKTPOIPHUBOY, CTPYKTYPHO- [TapaMeTPUIHa ONTHMI3allis.

3ajaua ajanTaluy 3JIEKTPOMAIIMHHON YacTH PEryJMpyeMbIX aCHHXPOHHBIX IPHUBOJOB K CHELU(UUECKUM YCIOBUSAM padOThl pelaeTcs Kak 3ajada
CTPYKTYPHO-IIaPaMETPUUECKOH ONTHUMHU3ALUN PEryJMPYeMbIX ACUHXPOHHBIX JABUratened. BbInomHeHO 00OCHOBAaHHOE CONOCTaBICHUE CTPYKTYP
JIBUraTeNied M BHIOOP ONTHMAJIbHOW KOMOMHALMM mapamerpoB. Jlins HPOEKTHPOBAHUS PETYJIUPYEMbIX ACHHXPOHHBIX JIBUraTENeH HCIIOJIb30BaHBI
KOMIUIEKCHBIE MAaTEMAaTHYECKUE MOJEIM YHPABJISAEMbIX 3JIEKTPONPHBOIOB, OOECIIEUMBAIOLIME COBMECTHOE PACCMOTPEHHE  Ipeodpa3zoBareie,
JIBUTATEJIEH M MEXaHU3MOB.

KiroueBble ci10Ba: peryiupyeMblii aCHHXPOHHBIN JIBUTATellb, ONTUMH3ALMOHHOE IIPOEKTUPOBAHHE, aBTOMAaTU3UPOBAHHbIA BBIOOP, KpUTEpUil
IPOCKTHPOBAHMUS, MOAN(DUIIUPOBAHHBIH KPUTEPHIl IPUBEACHHBIX 3aTPAT dICKTPONPHUBO/A, CTPYKTYPHO-TIapaMeTpHUUYeCcKast ONTHMH3ALIHSL.

The problem of the adaptation of the motor-controlled asynchronous drives to the specific conditions of work is solved as a problem of structural and
parametric optimization of controlled asynchronous motors. Achieved an informed comparison of the structures of the engines and the choice of the
optimal combination of parameters. For the design of controlled asynchronous motors used complex mathematical models of controlled electric drives,
providing joint consideration converters, motors and mechanisms. Apply design criteria relating both to the regulated induction motor, and to all Motor
Control. When using modified criteria given electric costs are taken into account, such as the financial aspects of the costs of production and operation

of the engine and drive, inflationary processes. This criterion is coordinated with the range of criteria efficiency by a factor of significance operate.
Keywords: adjustable induction motor, design optimization, automated selection, design criteria, a modified criterion given electric costs,

structural and parametric optimization.

BBenenue. DHeprocOepexeHue (parrioHaIU3aIHs
TIPOM3BOJICTBA, pACIpENeeHHs M HCIONB30BaHUS BCEX
BUJI0B 3Hepr1/11/1) CTajJlI0O B IIOCI€AHHME TrOoAbl OOHUM U3
IIPUOPUTETHBIX HANpaBIEHUM TEXHUYECKOH MOIUTHUKU BO
BCEX Pa3BUTBIX CTPaHax MUpA.

Onepexarouyidi pocT CTOMMOCTH 3HEproHOCUTeNei
OpPUBENT K TOMY, YTO JHEPreTHYeCKas COCTABISOIIAS B
ce0eCTOMMOCTH TOTOBOM MNPOAYKUMH HA NPEINPHUSITHSIX

nocturaer  20-60  %. IloaTroMy  4pe3BbIUANHYIO
aKTyallbHOCTh ~ NpuoOperaer pa3paboTka KOMILIeKca
TEXHHYECKHX W  OPraHU3allMOHHBIX  MEPONPUSITHH,
HalpaBJCHHBIX HAa  ONTHMAJbHOE  HCIIOJIb30BaHHE
SHEPreTUUeCcKux pecypcon [1].

CambiMu aKTyaJIbHBIMU pa3paboTkamu
aCHHXpOHHBIX JjBurareneit (AJl) ceiluac sABISAIOTCA
BbicOKO3((pekTuBHbIe (¢ moBbimeHHBIM  KIIJ[) 1

YaCTOTHO-PETYJIUPYEMBIC, B TOM YHCJIC TAT'OBLIC JJIA

TPAHCHIOPTHBIX ~ CPEACTB, PA3IUYHOM MOIIHOCTH H
HazHaueHus [2].

[TpaBunbpHOE pUMEHEHUE peryaupyemMoro
anekrponpuBoga (POII) mnpuBOIMT K  IOBBIMICHHIO

9HEpreTH4ecKor A(P(PEKTUBHOCTH, TOBBIILICHUIO YPOBHS
aBTOMATH3alUK TEXHOJIOIMYECKOro Ipoliecca.
Pa3pabotka TEXHHKO-3KOHOMHUYECKOI'0
NIPEe/ITIOKEHHs, 0O0CHOBBIBAIONIET0 PELICHUE O BHEIPEHUU
POII, nomkHa 0a3upoOBaThCs B KaXKJIOM KOHKPETHOM
cirydae Ha TEXHHUKO-3KOHOMHUYECKOM aHanuse,
yuuThiBatoiieM Bce (akropbl dddextuBHocTH [1,2]. Jlis
aHanmM3a paboThl M MPOCKTHPOBAHHS PEryIHpyeMbIX

acuHXpoHHbIX  jBurareneit  (PAJ])  ympaBnsembIx
JIEKTPOIIPUBOIOB HEOOXOAUMO COBMECTHOE
paccMoTpeHue npeoOpaszoBatenell, pABuratened u

MexaHu3MoB [2]. Takoil mogxox peaan3oBaH B IporpaMMe
DIMASDrive [3].
3ajaua ajganranuy  3JIEKTPOMANIMHHOW — YacTH

perynupyeMbIx ACHHXPOHHBIX NPUBOJIOB K

creuu(UIecKuM yCIOBHSM pabOThl MOXKET PeIaThesl Kak

KOMOMHHUPOBaHHas 3a/la4ya CTPYKTYpHO-IIapaMeTpHYECKOn

onrumuzaiuu (CI10) PAJ] [2,4].

Pemenne 3agau CIIO

I0CJIEA0BATEIbHOCTH:

—  CTPYKTYpHBIH CHHTE3 — ()OPMHUpPOBaHKE
OITpe/IeJICHHOr0 Habopa JOIMYCTUMBIX CTPYKTYP
CHCTEMBI;

— IapaMeTpuvecKkas ONTHMHU3alMs CcHOPMHUPOBAHHBIX
CTPYKTYP;

—  BBIOOp ONTHMAJIBHOTI'O BapHAHTA.

NOPOBOAUTCSL B TaKoH

I[lpu  dopMupoBaHMM  AOMYCTUMBIX  CTPYKTYp
CTaBUTCS 3ajJaya BbIOOpAa HECKOJIIBKMX BapUaHTOB
TEXHHYECKUX pElIeHUH CHCTeMBl TpUBOJAa U  €e
KOMIIOHEHTOB.

OO0OCHOBaHHOE COIIOCTaBJICHHE CTPYKTYp W BBHIOOD
ONTHUMAJBbHOH KOMOMHAIIMM TEXHHUYECKHX  pPELICHHH
MOXKET OBITh TNPOU3BENEHO TOJBKO M3 MHOXKECTBA

paccMaTpUBAaeMbIX CTPYKTYP € ONTUMHU3UPOBAHHBIMHU

napaMmeTpamu. IlosToMy  TpymoeMKocTh  3amauu
MIPOEKTUPOBAHUS 00ycIoBiieHa HE TOJIBKO
HEOOXOIMMOCTBIO (hopmupoBaHus MHOYX€ECTBa

papoHanbHbIX CTPYKTYp PAJl, HO U HEOOXOAUMOCTBIO
pelieHns 3a1aud HapaMeTpUYecKOW ONTUMH3AIMU s
KQXI0i cHOPMHUPOBAHHOW CTPYKTYPBI. Ilocnennee
00CTOSITENILCTBO  MOBBIIIAET 3HAYUMOCTh TMPUMEHEHHS
9 PEKTUBHBIX METOJI0B MapaMeTPHYECKON ONTUMH3ALNH
PAJZ [2,5,6].
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B KkoHTypax CTpyKTypHOH M mapaMeTpHuecKou
ONTUMU3AIMI MOT'YT HCHOJB30BATHCS KaK OJMHAKOBHIEC,
TaK U pa3Hble KPUTEPUU ONTHMU3ALINH.

Jns 00IIenPOMBIIICHHBIX  AJ] OCHOBHOI'O
WCIIOJIHEHUs LieneBast (YHKIMs, KaK NpaBwio, (yHKIHs
npuBeneHHblx  3atpaTr (II3) Ha mpousBoacTBO U
JKCIUTyaTaruoo. [ y3kocmenMalu3UpOBaHHBIX MAallluH
KPUTEPUSIMHU ONTUMAJIBHOCTH MOTYT OBITh W Jpyrue
IOKa3aTeNy, OIpenenseMble IMOTpeduTeneMm. ITpu
MIPOEKTUPOBAHUU PAJL s MIPUBOJIOB c
HOJTYIIPOBOJAHUKOBBIMU TIPE00pa30BATENsIMH, KaK U TPU
BbIOOpe cepuiiHbIX AJ] Ui 3THX TPUBOAOB, MOTYT
UCTIONIB30BaThCA TAKXKE TaKHe KpUTEpUH, KakK Macca,
ra0apuThel, CTOMMOCTb JBHIaTellsl WM JWara3oHHbIC
KpUTEPUH — DHEPreTHUECKUe II0Ka3aTelnH JBUTaTels.
OcoOble  AMamna3oHHbIE  KPUTEPHUH  ONTHMAaJbHOCTH
00yCIaBIMBAIOT CHEU(PUKY HX OMNPEACICHUS. B
HaCTosIIlee BpeMs  IMPOSKTUPYIOTCA U IPOU3BOIATCS
9HeprodGHEeKTUBHBIC CEpUU OOIICTTPOMBIIUICHHBIX AJl U
aHAJIOTUYHO ciieayeT pa3padaTteiBath PAJL [2].

IToctanoBKa 3aja4M. PanyonansHo pu
IIPOEKTUPOBAHUU SHeprocOeperaronmx
JIIEKTPOJBHUraTENECH UCIIONB30BaTb B KauyeCcTBE
npoektHoro kpurepus KIIJl, Makcumym KoOTOpoOro
JIOCTUTaeTCs B pesynbTare napaMeTpu4ecKon
ontumuzanuu. IlpoextupoBanne PAJl  HeoOxoaumo
BBIOJHATH C  y4eToM  TpeOoBaHHMs  paboOThl B

OIpCACIICHHOM JHUala3oHe YaCTOT BpallCHUsA W 3TO

00CTOSITENILCTBO ~ ONpeneNsieT  CHeuupuKy  KpUTepHs
ONTUMAJIBHOCTH.

OOOCHOBaHHBIM SIBJISICTCS. BBIOOD JMANa30HHOTO
kputepuss  KIIJI, uyro oOecrneuuT MHUHHMHU3AIHMIO
SHEpPreTHUeCKuX  MOTepb  BO  BCEM  JMala3oHe
PEryINpOBaHUSA OT 1) 10 1y :

17
Mo =~ = [ n(n)dn. (1
2 1 m
BMecte ¢ TeMm, mpenjaraeMblii JMama3oOHHBIN

kpurepuii KI1J] He yuuThIBaeT (pUHAHCOBBIC AaCIEKTBHI,
TaKUe KaK 3aTpaThl Ha HM3TOTOBJICHHE M DKCILTyaTalHIo
JIBUraTens W TNpHBOAa, KOIQGHULIMEHT WHQISAUMUA U

Jipyroe. Takoit y4der OCYIIIECTBIISETCS npu
ucrnonb3oBaHuu kpurepus II3, KkoTopelii B ciiydae
IIPOEKTUPOBAHUS PAX SBJIETCS TaKXKe

cpennenuanazoHHbM. [Ipu Mogudukaumu kputepus 13
AJIEKTPONPUBOAA HEOOXOAMMO YUYHMTHIBATH BIMSHHE Ha
KpUTEpUH  MHQISALMOHHBIX  IMPOIECCOB,  MOCKOJNBKY
HOpPMaTUBHBIE CpOKU oOKymaeMocT PAJl mocratodHo
npoaopkuTenbHble (5-8 net) [7]. Kpome Toro, 3a BpeMms
CITY)KOBI IBUTATENS YHEPreTHUSCKas cocTapistoiias [13 B
HECKOJIBKO Pa3 MPEBBIIIAEeT COCTABIIAIONIYIO, CBA3aHHYIO C
KaluTaJbHBIMU 3aTpaTaMy, IO3TOMY IEPBOCTEIIEHHBIM
SIBIIICTCS ONTUMM3AIMS YIHEPTeTHUECKON COCTABIISAIOIIEH.

MoauduuupoBaHHbIH KpHUTEpHi I13
AJIEKTPOINPUBOA HEOOXOJAMMO COIIaCOBATh C KPUTEPHEM
KITJ, T.e. mpubmu3ute ux OSKcTpeMyMmbl. [yt 3Toro
HCMONB3YETCS KOIPPHUIIMEHT 3HAYUMOCTH SKCIUTyaTallUuH
k. IemecooOpaszHo TaKXxe BBEJCHUE B
MoaubunupoBanHelii  kputepuii  [13  koad¢uunenra
uHOGISIIMA k5,  KOTOPBIM — YUMTBIBAET — IPOIECCHI
o0ecCIeHNBaHuUS ICHE)KHOW MacChl.

Crnenyer oTMeTHTh, 4TO TIpH padore PAJl B cocraBe
COBPEMEHHBIX YaCTOTHO-PETYITHPYEMBIX

QNIEKTPONPUBOAOB  W3-3a  Onm3octu  kodduireHTa
MOITHOCTH MpuBoAa K 1 u3 BeIpaxeHus kpurepus I13
JIEKTPOIIPUBOA MOKET OBITH HCKJTIOUEHa
COCTaBIISIIOLIAs, COOTBETCTBYHOIIAS CTOUMOCTH
KOMIICHCAIUY PeaKTUBHOM 3Heprud [7].

C yderoM BBIIIECKA3aHHOTO BBIPAXKEHHE UL

MoaudunupoBanHoro kpurepusi [I3  anekrponpuBona
HUMEEeT BUJ:

C
H3 =—"+ Can ' (kcw + kuﬁ) ’ kum[) + Cna ’ kum[ﬁ ’ (2)

anm kg)

rae  C,, — CTOMMOCTD JJICKTPOIPHUBO/IA;

C,, — CTOUMOCTb ITOTEPh AaKTUBHOMN SHCPTHH;

Kon - K03 (DUIUECHT, YUUTBIBAIOIIHAI
aMOPTH3AIMOHHBIC OTYHCIICHUS;

ko — KOD(pOUIMEHT, YYHUTHIBAIOUIMHA 3aTpaThl Ha
00CITY>)KHBAaHHUE JICKTPOIPHUBO/IA;

ks, — K03(hPUITUEHT 3HAUNMOCTH IKCIUTYATAIHH K,

kyug — K03 dHUIMEHT UHIAIIIN.

k, = Lo 3)
113, = C,, - (ky, +k,5) Ky —Cri Ko
AHaNoOruuHbBIM 00pa3oM BBINOJIHEHA MOIU(PHKAIMS
kputepusi 113 11 npoeKTHpOBaHusT OOLIEPOMBIIIIEHHBIX
ALl
OmgHOllT M3 OCHOBHBIX  MpOOJEM  sIBIISETCS
obecrieucHre HUCMONb3yeMol B AJl M30isAul OOMOTKH
cTatopa ONPEAETICHHOr0 Kiacca HarpeBOCTOMKOCTH B
3aJJaHHOM JIMana3oHe PEryJIMpoBaHUs W IPHU 3aJaHHBIX
THIC W BEJIMYMHE Harpy3ku Ha Bany AJ] TpeOyemoit
TEMIIEPaTYPHL.
YcranoBka HE3aBUCUMOI BEHTHUJISAIUU Ha
QJIEKTPOABUTATENb B 3HAYMTEILHOM CTENIEHHW pPacIIHpsIET
JIMaIia3oH peryiupoBaHusi ckopocTu npurarens. OgHako

Opyd  BHIOOpE TAKOro OXJAXKICHUS LEIecoo0pa3Ho
paccMOTpeTh  IJVIaBHbIE ~ MAapaMeTpbl  HE3aBHCHUMOM
BEHTWIILMA C LENbI0 TOJIY4YCHUS  ONTUMAJIbHOIO
TEXHUYECKOT O pemeHus. IIpaBunbHBII BBIOOD

HE3aBUCHUMOU BECHTUIIIIUNU OOJIXKECH OBITh PKOHOMHUYECKH
000CHOBaH (Maccoraba—pUTHOCTOMMOCTHBIC ITOKA3aTelIH)
u 00ecreunTh HASKHYIO0 U 3()(EeKTHBHYIO (IIOIMTyCTHMBbIC
TeMIepaTypbl KOHCTPYKTHBHBIX 4YacTed JBHTraTens U
BBICOKME DJHEPreTHYecKHe IIoKa3aTelnu B Mpolecce
JKCILTyatanuu) padory AJl B TedeHHE OmpeneseHHOro
pecypca Bpemenu [8].

Pe3yabTaThl nccienoBaHuii. B xauectBe npumepa
pemienus 3amauun CIIO pmamee paccMOTpEeH MPHBOI C
TPaH3UCTOPHBIM IpeoOpa3oBaTeneM yacToThl (Altivar 58,
1500 y.e., 15 kr, 7,,=0,94) c aBTOHOMHBIM MHBEPTOPOM
HarpsbkeHus. [IpeoOpaszoBaren KMMeeT CTaHIapTHBIC
HOMUHAJBHBIC HACTPOUKH (U= 380 B 1 fion= 50 T'my) u
gacrory IIIMM 4 «xlu. B kauectBe Harpysku
UCIIOJIb30BANIaCh “MUQTOBas Harpy3ka”’ ¢ HEU3MEHHBIM
MOMEHTOM 75 Hwm. PaccmatpuBasics JIAana3oH
perynupoBaHus 300 — 2200 o6/mun. bycrepHoe
HaInpsHKeHUE OTCYTCTBOBasio. MccnemoBancs ABHUrartenb
4A16054Y3 ¢ coenuHEHHEM OOMOTOK CTaTopa 3BE3J0H.
IIpu sTom nBurarens padoranm B JBYX IHara3oHax: o
50I'n ¢ HOMHMHAIBLHBIM ITOTOKOM # cBbime 50 I'm c
0CIabJIeHHBIM MIOTOKOM. Hcnonb3oBan ~ MOIyIib
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HE3aBHCHMOI0 oxJiaxkaeHus ¢pupmbl «Kurt Maier Motor-
Press GmbH», 'epmanunst (Marelli Force Vent Fan MAA
160-2 SRBK, 282y.e., 5,1 kr, 2819 06/mun, 156 Brt) [9].

MaccorabapuTHOCTOMMOCTHBIE MapaMeTpbl MOJYJIS
HE3aBHCHUMOTO OXJIQXKJCHUsI BKJIIOYEHBI B IIOKa3aTelH
POII. Ilpu 3TOM, B CBSI3U C OTCYTCTBHEM BEHTHJIATOPA,

MaccorabapuTHOCTOMMOCTHBIE — ITOKA3aTeNd  JBHUraTens
YMEHBIIAIOTCS.

B CBSI3U c OTCYTCTBHEM BEHTUJISTOpA
CaMOOXJIXKICHUS MEXaHUYECKUE IIOTEpHU  JBUraTels

CYIIECTBEHHO CHIXKAIOTCA. B TO *e Bpems yBenn4uBaeTcs
norpebisieMass TNPUBOJOM MOILIHOCTh, TaK Kak OHa
BKJIIOYaeT B ce0s MOIIHOCTh JBHIaTelsi HE3aBUCHMOIO
BeHTWIATOpa. CHIDKEHHE TIeperpeBa KOHCTPYKTHUBHBIX

'-IaCTeﬁ MallluHbI Inpu HE3aBUCHMOM OXJIAXKACHUN
CIIOCOOCTBYET YBEIUYCHHUIO CPOKA CITYKOBI ABHrates [8].
BeinonaeHo ompenesicHue KO3 HIMeHTa

3HAYUMOCTH OKcryarauuu (ky,) IS COTJIacOBaHMS
makcumyma KIIJIT u muammyma I13 anekrpompuBona
(IT3511). DKCTPEMyMBI 3THX KPUTCPHEB 3aBHCAT TOIBKO OT
BapbUPYEMBbIX MePEMCHHBIX, OTBEYAIOIIHX
Maccora0apuTHOCTOMMOCTHOI  cocraBisitomeit.  [Ipu
COMTACOBAHUH JKCTPEMYMOB IO BBIOPAHHBIM KPUTEPHUSIM
nony4eH K03 UIUEHT &, = 18.

B psizie onbITOB MOIETHPOBAHS OBLIH PACCMOTPEHBI

CIeNyIONIMe CTPYKTYphl —JBUTATENEH: CEpUMHBIA ¢
camoxnaxnaenneM (1), ¢  HM3MEHEHHBIM  YHCIIOM
napajieJbHBIX ~ BeTBeH ¢ camooxiaxiaeHuem  (2),
CepUHHBIH C He3aBUCHMBIM oxjaxzaeHueM (3), ¢
W3MEHEHHBIM  YMCJIOM  MapajUleJIbHBIX  BETBEH C
HE3aBUCHUMBIM OXJIAXKACHUEM (4).

B T1abn. 1 mnpuBeneHsl 3HAUCHUS IPOEKTHBIX
KpPHUTEPHEB u KOHCTPYKTHUBHBIX W3MCHEeHUI

BbINICYKAa3aHHbBIX ﬂBHFaTeJ’[eﬁ.

Py

\
il x-‘ //
NS

—
50 : F_:—-—:
O 200 A3 400 800 L00d 1200 1400 Le00 LE00 2000 2200
T EOA MHHE)

Puc. 1 — 3aBucumoctu U3MEHEHUs TEMIIEpaTyphl Iieperpesa
oOMoTKH craropa: 1 — cepuitnblit AJl ¢ caMooXJIaXKIeHHEM,
2 — AJl ¢ UI3MEHEHHBIM YHCIIOM ITapaJuIeIbHBIX BETBEH ¢
caMooXJIaxkaeHneM, 3 — cepuiiHbiil A/l ¢ He3aBHCHMBIM

OXJIXKJICHUEM, 4— Aﬂ C UBMCHCHHBIM YHCJIOM ITapaJuICIbHBIX
BETBEH C HE3aBUCHMBIM OXJTaXKJACHUEM

B kadecTBe BapbUPYCMBIX IapamMeTPOB BHIOpPAHBI
JUIMHA TaKeTa craropa apuratens (L) ¢ auama3oHOM
usmenenus ot 0,9 mo 1,1 6a30BOro 3HayeHMs, 4YacTOTa, HA
KOTOpYI0 TpoekTupyercs obmorka craropa (OC)
neurarens (f) ¢ auamna3oHoM u3MeHenus ot 0,8 mo 1,2
0a30Boro 3HaucHWs. M3MEHEHHE YacTOTBI MPEAOIaracT
aBTOMAaTHYCCKOe H3MeHeHue uymciaa Butkop OC (W),
ceuenus 3¢ dexrupHoro nposopHuka OC (g.,yp), 1MamMeTpa
00MOTOYHOr0 IPOBOJA (d,)).

B T1abn. 2 npuBeneHbl 3HAUCHUS IPOEKTHBIX
KpUTEPUEB U  KOHCTPYKTHBHBIX  H3MEHEHUH  IpH
UCTIONIB30BAaHUM JIBYX BBIIICYKa3aHHBIX KpHUTEpUEB

IIPOEKTUPOBAHUS.

Tabnuma 2 — TIpoeKkTHbIE KPUTEPUH U KOHCTPYKTHBHbIC
HN3MEHEHHUS

Tabnuia 1 — [poeKTHBIE KPUTEPUH U KOHCTPYKTHBHbIE Heura- ONTUMHU3UPOBAHHbIIA 110 KPUTEPHSIM:
TCIIU
HU3MEHEHHS KT e
HBTZ;t Camooxnaxienue Hesasucumoe oxnasn. CepuiiHblid C U3MCHECH- CepuiiHblit C U3MCHECH-
Cepuii- | C u3meHeH- Cepuii- C u3MeHeH- HBIM IHC- HBIM IHC-
HBII HBIM 9HC- HBIi HBIM 9HC- JIOM Tiapaji- JIOM Mapai-
Ioka- JIOM TIapaj- JIOM TIapaj- JeBHBIX JIETBHBIX
JICTIBHBIX JICTIBHBIX _ BCTBCH. BCTBCH.
sarem BETBCIA. BETBCIA. 13-2[1(:;3“ Cam. | Hes. Cam. Hes3. | Cam. | He3. | Cam. | Hes.
I3 on, y.c. 2995 2982 3152 3139 Nel Ne3 Ne5 Ne7 Ne2 Ne4 Ne6 Ne8
. 82.5 82.8 832 835 Hjj”’ 2950 | 3111 | 2941 | 3097| 2949| 3104| 2944| 3100
n an 84,2 84,5 84,9 85,1 7 o1 83,7 84,3 83,9 84,5| 83,6| 844 | 83,7| 844
Macca DII, kr 134 135 137 137 1 Al 85,3 86,0 85,5 86,2 | 853| 86,1 | 854| 86,1
CroumocTb Macca
e 2439 2445 2708 2714 Sl | 40| 143 | 141 | 144 | 140 | 143 | 140 | 143
Croumo
a 2 1 2 1 cte DI, | 2488 | 2755 | 2494 | 2762| 2485| 2756| 2489| 2757
y.e.
Ha puc. 1 mpeacraBineHbl 3aBUCUMOCTH WU3MEHEHUS ST 56,5 | 552 | 56,5 | 56,5| 57,1| 57,3| 58 58
TEMII
EMIIEpATypLI neperpesa oGMOTKI cTatopa At MeThIpeX | 1o ans| 1429 | 1420| 1422 1427] 1413 1413
BAapUAHTOB.
PaccmarpuBaemsbie BapHaHThbI YAOBJICTBOPSIOT a 2 2 1 1 2 2 1 1
TEMICPATYPHOMY OrpPaHUYCHHUIO (MPUHITOMY KJacc
P ypu y p ( p y y /4] 99 101 99 99 98 98 97 97
HarpeBocToiikoctu F).
Hﬂﬂ 9TUX JABUrateneu OpOBCACH PpsJl  ONBITOB | g,,, MM 2,772 2,708 | 5,73 5,73 2,80 2,84| 5,89 5,89
NapamMeTpuveckod ONTUMHU3AIMU C  HCIOJb30BAHUEM
MoaudunmpoBanHoro kpurepus [135; u kpurepus KI1I.
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Ha  puc.2 NPEACTABIEHbl  PETYIUPOBOYHBIE
XapaKTEepUCTUKU 8-MU ONTUMU3UPOBAHHBIX ABUTATEIICH.

Hymepauus XapaKTEepUCTUK COOTBETCTBYET
BapHaHTy PACIIOJIOXKEHUsI ABHUraTenel B Ta0i.2.

boul  mpoBeneH  aBTOMAaTH3UPOBAHHBIN
Jy4llero u3 §-MH  TONY4YEHHBIX B  pe3yabTare
OIITUMU3AITUOHHOI'O IMPOCKTUPOBAHUA ABUTaTCIIA o
0000IICHHOMY KPUTEPHIO. Pe3ylibTaThl MPENCTABIISIOTCS B
BUJE€  OKCIEPTHBIX  OHeHOK B  Oamwrax. Ilpu
ABTOMAaTHU3UPOBAHHOM BbIGOpe OTHU JKCIICPTHBIC OLICHKHU
BeiOMpaemMoro A/l ¢dopmupyercss 1O  NPUHIHMIY,
onucaHHOMY B pabore [8].

TexHuueckue HIOKa3aTex (maccorabapuTHO-
croumoctele, KIIJI w npyrue) mnpeoOpaszoBateneil u
MOJYJISi ~ HE3aBUCHMOTO  OXJIXKJCHHUS  OINpEIeIIeHBI
TEXHHUYECKHUM 3a/IaHHEM.

I/ICCJ’IC}]OBaHI/Iﬂ, BBIIIOJIHCHHBIC AJI1 3aJa4u B])IGOpa
Ui TpeOyeMoro nuama3oHa peryjidpoBaHus Oe3 ydera
NPOIO/DKUTEIIBHOCTEH  paboThl  HAa  ONPEICSICHHBIX
YacToTax BpalleHHsi U pabOThl B MEPEXOIHBIX PEKUMaX,
IIPEJCTaBICHbI B Tab.3. Pesynbrate
aBTOMATU3UPOBAHHOI'O BbIOOpa MIOJIY4CHBI npu
k03 (DUIMCHTAX 3HAYMMOCTH BCEX  COCTAaBJIAIOIINX
0000LIEHHOTO KpUTEPUS paBHBIX 1.
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Puc. 2 — M3amenenune TeMueparypsl eperpea 0OMOTKH cTaTtopa
a, TIOTpeOIAeMOro ToKa 6 B JMANa30HE PEryINpOBaHHUsL.

Hcxons u3 T1abm. 3 B TpeOyeMoM Juama3oHe
peryimpoBaHusi ¢ KOHKpeTHOW ‘NudToBOW” Harpyskoi

NPEANOYTHTENbHEH ABUraTeb ONTUMHU3WPOBAHHBIM 110
kputeputo KIIJ[ ¢ M3MeHEHHBIM YHCIOM TapajielbHbIX
BETBE C MPUMEHEHUEM HE3aBUCUMOW BEHTUIISIINN.

Tabnuua 3 — Pe3ynsraThl aBTOMaTH3UPOBAaHHOTO BEIOOpa

JlBura- ONTUMH3HPOBAHHBIN [0 KPUTEPHUSIM:
TeIu KIIJT I35y
Cepuiinelii | C nsmenen| Cepuiinbiii| C H3MeHeH-
HBIM YHC- HBIM YHC-
JIOM TIapajl- JIOM TIapaj-
JIETIbHBIX JIETIbHBIX
BETBEHL. BETBEIl.
Ioxa- Cam.| Hes.| Cam| Hes.| Cam| Hes.| Cam| Hes.
3aTeIn Nel | No3 | Ne5 | No7 | Ne2 | Ne4 | N6 | Ne8
ng”’ 5,1 0| 54| 04| 52| 02| 53| 0,3
/RN 98,91 99,6| 99,2| 100| 98,9 99,8] 99,0] 99,8
N Azl 98,9 99,6 99,1| 100| 98,9 99,8| 99.0| 99,8
Macca | 5 23| 0,53 178| 0 | 2.45| 0.45| 2.25| 0.46
OIl, xr
Croumoc
6 OI1, | 9,93 0,25 9,71 0 10 | 0,21 9,89| 0,17
y.€.

JlaHHBII  fABMraTenh ONTUMAJEH TOJABKO  JJIS
KOHKPETHOI'O COYETaHUsA 3aKOHA pPEryIMpOBaHUSA U
criocoba  ympaBJieHUs,  JHana3oHa  PeryJupOBaHHs
YaCTOTHI M XapaKTepa Harpy3Ku.

BeiBoas!. B pe3yabraTe CTPYKTYPHO-
HapaMeTprUyeckoil ONTUMH3alMK Ha 0a3e MallIMHBI

o0Iero HasHaueHHss B €€ KOHCTPYKIMIO BHECEH psil

W3MEHEHUH,  KOTOpble  TIO3BOJWJIM  aJIallTUPOBATH
JIBUTATE]Ib K YCIOBUSM PabOTBl B  PEryJHPYEeMOM
3JIEKTPONPUBOJE.

[IpumeHeHrne HEe3aBUCUMOTO OXJIAXKIACHHS YIydIlaeT
SHEpPreTUYECKUe MOKa3aTeNu 3JIEKTPOJBUraTeNsi BO BCEM
JMara3oHe peryIupoBaHus.

[IpenoskeHHbIH BapUaHT CTPYKTYPHO-
apaMeTpUIecKou ONTUMM3ALUU MOXET OBITh
OCYIIECTBJIEH  JAJS  JAPYIMX  COYETaHWM  3aKOHOB

perynupoBaHusi ¥ CIOco0OB YIpaBIICHUS, JUANa30HOB
PEryaupOBaHUS YaCTOT U XapaKTEpOB HATPY3KH.
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