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CHUHTE3 JMHAMUNYECKOM DJIEKTPOMATIHUTHOMN MOJIEJIN
ACUHXPOHHOT' O IBUT'ATEJISI, PABOTAIOIIEI'O B CETSIX C
HEKAYECTBEHHOM DJIEKTPOYHEPIUEN

BBeaenne

MogenupoBaHue 3JIEKTPOMEXaHUYECKHX  CH-
CTeM, KaK M3BECTHO, MO3BOJISET Ha MPEIIpPOEKTHON
CTaJuM OLEHWUTH MPOTEKAIOIIME B HUX IPOLECCHL
Ha ocHOBe 3TuX ZaHHBIX MOTYT OBITH CKOPPEKTHPO-
BaHbl IapaMeTPbl CWJIOBBIX YCTaHOBOK M CHCTEM
yIpaBieHust UMH. J{11 acCHHXPOHHOTO 3JEKTPOIBH-
rarensl Kak TaKOBOT'O BCE 3TO IepecTalio ObITh Mpo-
071eMOli C MOSIBIEHUEM CIIELUATN3UPOBAHHOTO MIPO-
rpammuoro obecreuenus (T.H. CAD-mporpamm).
OHO MO3BONSAET CTPOUTH TpaQUKU MEPEXOAHBIX
MPOLIECCOB, IOJIyyaTh 3aBUCHUMOCTH TpPeOyeMBbIX
[IapaMeTPOB OT BXOAHBIX (h)aKTOPOB U T.I.

OnHako, cuTyalus YCJOXHSETCs, Korna HeoO-
XOIMMO YYUTHIBATh KauyeCTBEHHBIC I10Ka3aTelH
BXOJIHOTO HANPSDKEHUS, TaKHe KaK HECUMMETPHUS U
HECHHYCOMIABbHOCT. [Ipobnema 3akirouaercst B
TOM, YTO CaMa MOJEJb B ATOM CIy4ae CTaHOBUTCS
3a4acTyl0 HEaJIeKBaTHOW B CHIIy NPHHATHIX JOITY-
nieHnid. B cityyae ke vcnonb3oBaHus OoJiee CIIoX-
HBIX aHaJOroB, OMNMCAaHHE IPOLECCOB HACTOIBKO
YCIOXKHSIETCsI, YTO IOHUCK TPeOyeMBIX 3aBHUCHUMO-
CTEH CTAHOBUTCS BOOOIIE HEBO3MOIKHBIM.

Mexy TeM, JOIyIIeHHEe O CHMMETPUHU U CHHY-
COMAAJIBHOCTU TNUTAIOLIETO HANpPSDKEHHs —ceidac
TOJIBKO B PEAKUX CIIyYasxX SBISIETCA IMOJIHOCTBHIO
000CHOBaHHBIM. B 1exax NpOMBIIUIEHHBIX Mpe-
MPUATUN B OJJHON CETH C aCHHXPOHHBIMU JIBUTATeE-
vy (AJ]) 3a4acTyro SKCIUTyaTHPYIOTCSI MOILIHBIE
NoTpeOuTeNr, MCKaXKarmue GopMy M Hapyllaro-
M€ CHMMETPUIO HAIpPsDKEHUS B LIEXOBOHM CETH.
[Tpyu4rHBI BOSHUKHOBEHHSI YKa3aHHBIX HApYIICHUH
¥ HECHHYCOWIAIBFHOCTH HANPSIKEHHUS IpOaHaU-
3upoBaHbl B paborax [1,2].

N3BecTHO Taxke HEraTUBHOE BIMAHUE HEKade-
CTBEHHOTO MHTAHMS Ha JKCILTyaTaIlOHHbBIE Xapak-
TEePUCTUKHU aCHHXPOHHBIX MaiuH [3-6]. CHwkeHne
KayecTBa MUTAIOIIEr0 HAaNpsKEHUS TNPHUBOAUT K
MyJbCallid MOMEHTA, Pa3BHBAEMOr0 JBUTATEJIEM,
[AJICHUI0 IIyCKOBOTO M KPUTHYECKOTO MOMEHTOB
AJl, TIOBBILIEHUIO BHOpAIMH, MPEXKICBPEMEHHOMY
W3HOCY MOIIMITHUKOB U 3JIEMEHTOB 3yOuaThIX IIe-
penay, IOBBIIEHUIO NTOTEPh B CTAJIM W3-3a BBICIIMX
TapMOHMYECKUX COCTABIIOMIMX TMOJS B 3a30pe,
CHIDKEHHIO TaKHX OJHEPreTHYeCKHX IoKa3areneit

paboTBl aCHHXPOHHBIX JABUTaTeNed Kak Koadhumu-
eHT IOJIE3HOTO JEHCTBHS M KOI((PHIIMEHT MOIIHO-
ctu. [l OUCHKM BHINICYKa3aHHBIX HEraTHBHBIX
(axkTopoB HeoOXomuMa MaTeMaTHYecKash MOJENb,
KOTOpasi 1MO3BOJIsUIa Obl aHAJIM3UPOBATh DHEPreTH-
geckyro 3ddexTuBHOCTE AJl ¢ KOPOTKO3aMKHYTHIM
POTOPOM TIpU Pa3IMYHBIX 3HAYCHHSX BCEX IMOKa3a-
TeJlel KauecTBa IEKTPUUECKOI SHEPruH B ceTH [7].

ean nccaegoBanuii

Henpio manHON pabOTHI ABISETCS CHHTE3 MaTe-
MAaTHUYeCKOr0 aHajora acHHXPOHHOIO JBUTATels,
XapaKTepU3YIOUIeT0 HM3MEHEHHE ero JHepreThde-
CKHUX TTOKa3aTeJIel NMPH pa3INYHBIX 3HAYCHUIX BCEX
MOKa3aTeNel KauecTBa MUTAIOLIEr0 HANPSHKEHUS U
anpoOarys ero MporpaMMHON pealTu3allyH.

MartepuaJj u pe3yabTaThbl HCCIeI0BAHMI

M3BecTHO HECKOIBKO MOAX0/I0B, TO3BOSIOMINX
y4ecTh MapaMeTphl MUTAIOIIET0 HANPSKEHUS MpHU
MOJEJIMPOBAHUM IIPOLIECCOB B 3JIEKTPOMEXaHUYE-
ckux cucreMax [8]. Tak mpu HeCHHYCOMIATBFHOCTH
MUTAIOIIET0 HaNpsKEHUd B KJIACCHUYECKOM BapH-
AHTE BBINOJHAETCS €ro CIEKTPaJbHBIA aHAIU3,
3aTeM TpeOyeMble ypaBHEHHUS 3aIUCHIBAIOTCS IS
KOKJOM TapMOHMKU C y4ETOM €€ aMIUIMTYIbl U
(aszpl. DT ypaBHEHHs pemaTcs aHaJIUTHYECKH
WM YHUCICHHO, a MCKOMas BEIWYMHA HAXOJWUTCS
KaK TeOMETpHYecKas cyMMa BCEX FapMOHHYECKHUX
COCTaBJISIOIINX.

B ciayyae HecuMMeETpUM MMUTAIOLIETO HAIMpsiKe-
HUS MCIIONIB3YETCsl METOJ] CUMMETPUYHBIX COCTaB-
mromux. HemocTaTkom Takoro mojxoja siBISETCS
CYILLIECTBEHHOE YCJIOXHEHHUE CHCTEMbl ypaBHEHU,
ONMCHIBAIOMNX 00BeKT. Kpome Toro, B ciiydae He-
CHUHYCOWAAJIBHOTO THMTAaHUSI HEOOXOAUMO Orpese-
JISITh CUMMETPHUYHBIE COCTAaBIISIOLIME JUIS KaKIOH
YUUTHIBa€MOW TapMOHHUKH. Torja, B ciiydae eciu
nocieqHux Oyner, Hampumep, 10 mpu HecuMMmer-
PUYHOM NHTAaHUH, ISl KQKIOro 0a30BOro ypaBHe-
HUS, OIMHUCBHIBAIOILIETO CUCTEMY, HY>KHO COCTaBUTh
yxe 30 ypaBHeHU. J{J1s1 yIpoIeHus xe ux 3aIucH,
npeanaraeTcs WCIoNb30BaTh AuQQepeHIranbHble
YpaBHEHHUS, 3aIIUCAHHBIE OTHOCUTENILHO MPOCTPAH-
CTBeHHO-BpeMeHHBIX KomruiekcoB (IIBK) [3].
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IIpocTpaHCTBEHHO-BPEMEHHON — KOMIUICKC,  T.H.
00OOIIEHHBI BEKTOp, IS JTFOOOH HM3MEHSFOIICHCS
BEJIMUYMHBI Y PACCUMTHIBACTCS CIICITYIOIIAM 00pa3oM:

Y %(YA taYg +alys), (1)

rne Y ,Yp,Yo — 3Ha4eHHs PacCMaTpUBAEMOMN

BeJIM4uHbI 110 GaszaM. IIpoekmu 3Toro KoMIuiekca
Ha ocH (pa3 COOTBETCTBYIOT YKa3aHHBIM 3HAYCHHSIM.

3anucannele otHocutenbHo [IBK ypaBHeHUs
[Tapxa — ['opeBa [3], sBIsAtOIIHECS OCHOBOM W3-
BECTHBIX Mojieieit AJl, MeroT BU/:

Uy = LR+ IR, + 2, @)
t

b 4
0= lsz +£0R0 + dczz _ja)rgz (3)

rae U, — [IBK nanpsbkenus craropa,

1y,15,15 — IIBK TOKOB cratopa, poropa, u
Toka Hamarmnuusanus, \V';,¥, — IIBK morokoc-
LETUICHUH CTaTopa U poTopa,®,, — YIJOBas CKO-

pocts Bpamenus AJl, Rj,R)— aKkTUBHbIE COIpO-

TUBJICHUSI CTATOpPa H POTOPA.

Heo0xoauMo y4uTBIBaTH, YTO HA JUHAMUYC-
CKHE M DHEPreTHYeCKUe TIOKa3aTelId aCHHXPOHHBIX
Z[BHFaTeHeﬁ CYHICCTBECHHOC BJIMAHUE OKa3bIBACT
HACBIIIICHHE MarHUTOINPOBOJA, KOTOPOE O00YCIOB-
JICHO TpPENeNIbHOW OpHEHTAlWeH MAarHWTHBIX -
MoJiel B Marepualie MOCIeIHero, U, TaKkuM o0pa-
30M, MPEKpaIIeHUs] POCTa MAarHUTHOT'O IMOTOKA C
POCTOM TOKAa HAMArHUYMBAHUS, KaK 3TO MOKA3aHO
Ha puc. 1 [9].
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Puc. 1. 3aBUCHMMOCTB IIITaBHOT'O MAarHMTHOI'O IIOTOKA
OT TOKa HAMarHW4YUBaHH

CymiecTBYIOT pa3IMYHbIE METOJBI Y4eTa 3TOTO
Brusiaus [3,10,11]. Haunmydmee coueTanne TOUHO-
CTH M TPOCTOTHl PACUETOB JAET MCIIOJIb30BaHUE
3aBHCHMOCTHU TJIABHOW B3aUMHON WHIYKTUBHOCTH
OT BeNWYMHBI ToKa HamaramuumBanws L,=f(I).
Hanpuwmep, B [12] mpuBeneHa 3aBHUCHMOCTb HH-
JIYKTUBHOCTH OT TOKa HAMarHWYUBAHUS IS ACHH-
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XPOHHBIX BJIEKTPOJBUTATENCH OOIIENPOMBIILICH-
HOT'O UCTIOJIHEHHUSI pUC. 2.

Takas 3aBHCHMOCTb MOXET OBITH ONHCaHA IO-
JMHOMHAIBHBIMU (QYHKIHUSIMU YETHBIX CTCIEHEH
[12]. BenmnmumHa WHAYKTUBHOCTH BETBH HAMarHHU-
ynBaHUs 0e3 yuera 3¢QeKTa HacHIICHHS MpUBe-
JIeHa B CIpaBOYHOM JmuTeparype [13], 1160 MoxeT
ObITb TNPUMEPHO OMpelelieHa IO pe3yjbTaTaM
ombiTa xonoctoro xonxa [14]. OmnpeneneHue xe
K03 PUIIUEHTOB MOIMHOMHAIBLHON 3aBHCHMOCTH
WHIYKTUBHOCTH OT BEIWYMHBI TOKa HAMAarHU4MBa-
HHS SIBIIIETCS CaMOCTOSTENBHOM 3amgadeit. Jist Mo-
JIeNTMPOBaHUs HAMH B35TO ypaBHeHHe u3 [15].

Taxum oOpa3om, B ypaBHEHHMSX IUIA ONpelesie-
HUSI TIOTOKOCLETITIEHNSI HEOOXOANMO 3aIllUChIBATh!

21211'141"‘]412(10)'!2 “4)
22:12'L2+L12(10)'£1 (5)

CrpykTypHas cxemMa 00OBbEKTa MOJCIUPOBAHUS,
oTtpaxkaromas ypasHenus (2) u (3) ¢ yuerom (4) u
(5), npencrasieHa Ha puc. 3.
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Puc. 3. CtpykrypHas cxema aCHHXPOHHOTO JIBHUTATEIIS
Kak 00beKTa MOJCITHPOBAHUS

L12(1g)

Hcnionp3oBaHne NpOCTPaHCTBEHHO—BPEMEHHBIX
KOMIUIEKCOB XapakTepHO JUIi MHOTHX MOJIENEH.
Tak Kak B HUX YYUTHIBAIOTCS MTHOBEHHBIE 3Hade-
HUSl TOKOB WM HampsDKEHWH, OTmazgaeT HeoOXoau-
MOCTb CIIEKTPAJIbHOTO aHalW3a M 3allCH ypaBHE-
HUU 11 Kaxaod rapmonuku. Kpome Ttoro, mo-
CKOJIbKY TakKHhe YpaBHEHHs (aKTHUECKH SIBIISIOTCS
CBEPHYTOH 3aIUCHI0 BeexX TpEX (a3, B HUX yUHTHI-
BaeTCI U BO3MOYKHAs HECHMMETPHS MHUTAIOIIETO
HanpsbkeHus. PaccMmarpuBaeMas cuctema SIBISIET-
csl, (PaKTUUECKH, YHUBEPCAJIbHONH MOJENbIO, I103-
BOJIAIONIEH aHAJIM3UPOBATH IIPOLECCH KaK B yCTa-
HOBHBIIMXCS, TaK M B TEPEXOAHBIX pPEXHUMax
(myck, BeIOET, MI3MEHEHHE HATPY3KH).

AHaJIMTUYECKOE PEILICHHUE CUCTEMbl ypaBHEHUM
(2), (3) 3aTpyIHEHO U CBS3aHO C PSJIOM CYIIIECCTBEH-
HBIX jomymennit [3]. B takux cimydasx mpuberaror
K M3BECTHBIM UYHUCIECHHBIM METOJAaM, CYThb KOTOPBIX
CBOAUTCA K TIPEICTABICHUIO OECKOHEYHO MaJIbIX
NpUpAILCHAH UCKOMOH (YHKIMH HEKOTOPBIMU KO-
HEYHBIMH TIPHUpAIIeHUAMH (MeTon Diiniepa) U npea-
craBieHHEM ypaBHeHHH B popme Komu [16].
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[lepeMeHHBIMH ~ COCTOSIHHSI ~ MOJEIHPYEMOTO
o0BeKTa B paccMaTpPUBAEMOM CiIydae SIBISIOTCS
CKOPOCTh ACHHXPOHHOTO JIBUTATEJNs, a TAaKXKe Mpo-
CTPaHCTBEHHO-BPEMEHHBIE KOMIUIEKCH TIOTOKOC-
IEIUICHUsT cTatopa W poTopa. s HaxoXIeHus
MOCJICTHUX ~ WCXOJHAs CHUCTeMa YpaBHEHUH IO-
MIOJIHEHA U3BECTHBIMU 3aBUCUMOCTSAMHU

3 -
M = EprLIZ Im(Z, 1) (6)
d
M-M, =L %
dt

rae M,.— MOMEHT CTaTH4YeCKHiH; J — MOMEHT

MHEPLHMH MEXaHWIECKOH 4acTH MPHUBOJA,;
P — YUCIIO TIap HOJIOCOB.

IIporpammuas peanuzanusi Takoi monaenu All,
paboTaroIero B yCIOBUSIX HEKAYeCTBEHHOTO ITH-
TaHUs, ampoOMpOBaHa MyTEM ONKCAaHUS TIpoIecca
MmycKa, HaOpoca Harpy3kd W YCTAaHOBHBIIETOCS
pexuma apurarens tuna MTKH 112-6 momHOo-
cThi0 5,3 KBT, XapakTepu3yIoUerocs Cienyonm-
mu 3HaveHusamu: U;,=310 B, n,,,=875 00/muHs,
J=0,08 kr-Mm?, Ri=1,61 Om, R,=2,19 Om,
R¢=6,2 Om, L,,=0,00362TH, L,,~0,00365TH,
L,=0,294 I'n. B kauecTBe NUTaHUS B IEPBOM CITy-
Yae MCIOJIB30BAHO COOTBETCTBYIOIIEE ITOKa3aTe-
JIIM Ka4ecTBa, MO CYTH HcalibHOEe, TpexQazHoe
HanpsDKEHHE, BO BTOPOM - HECUMMETPUYHOE HECH-
HYCOHJabHOE, COOTBETCTBYIOIIEE pEeallbHOMY,
MOKa3aTesd KOTOPOro MPEeICTaBICHBI B Ta0wmie 1.
Tl'oporpadsr [IBK yka3aHHBIX HampspKeHHHA Tpe-
CTaBIE€Hbl Ha pHUC.4. W3 KOTOPHIX BHUIHO, YTO
HECHMMETPUYHOE MUTAHUE 00YCIOBIUBAET ILIHUII-
THYeCKylo (GopMmy roporpada, a HECHHYCOUIATb-
HOTB UCKaXaeT ero Gopmy.

Tabnuma 1

IToxka3aTean KayecTBa MUTAIOLIET0 HaNnpsKeHUus1

11,2
18,8
1,0
5,8
0,83
1,69
0,03
2,78
0,03
0,08
0,23
0,04

OTKJIOHEHHE HaNPSHKEHUS 110
dazam, %

KoaddummenTsr rapmMonmnde-
CKHUX COCTaBJIIONINX, %

olo|o|Ra v~ |wiv| O | >

30

4+ 0
1360-280 300380

210 330

240 300

120 60

T260-280 300

210 330

240 k 300
270

6)
Puc. 4. T'ogorpads! IpocTpaHCTBEHHO-BPEMEHHBIX
KOMILJIEKCOB HAMpPsKEHUsI, COOTBETCTBYIOLIETO MOKa3a-

TEJISIM Ka4yecTBa (a) 1 HECHMMETPUYHOTO HECHHYCOU-
JATBHOTO HampspkeHus (0)

Hwxe mpuBeneHsl mojydeHHble TrpaduKd oc-
HOBHBIX KOOpI[I/IHaT JABHUTATCIIA. HaIH/I‘-II/Ie rapMO-
HUYECKUX COCTABISIONMX B MUTaHUH AJl mpuBO-
JIMT, KaK BUJHO, K BO3HUKHOBEHHUIO ITyJIbCALlUii
MOMEHTA.

L2005

Tl

R S IE T VIS

-
AR e m memeomeomom omomom

4
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[lu 05 1 115 [ = w,obluin |
-
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3
IXID "'\ d‘”"‘"”"‘"”"‘"‘.‘l } o ! | ) ) )
50
400
A0
20
i ! —

-

D Ll . 15 == w, ohimin
-0

6)
Puc. 5. MomenT u ckopocts A/l ipu mycke u Habpoce
HATpY3KH P WACATHHOM (a) 1 HECHMMETPHYHOM He-
CHHYCOUAATIBHOM (0) MUTAONIEM HampsHKEHUN
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MrHOBEHHBIE 3HAUYEHUsI TOKOB CTaTopa U poTopa
UMeroT GopMy, TIPEICTaBICHHYIO Ha PHC. 0, a TOJI0-
rpa¢ MOMEHTa aCHHXPOHHOTO JIBUTATENs B TCUCHHE
OJTHOTO 000pOTa MMEET BUJI, TIOKa3aHUi Ha puc. 7.

4 — [stal, &
e w It &

i

4

-2

1 mn . i 206
)
Puc. 6. Toku craropa u potopa pH HaeaIsHOM (a) U He-
KaueCTBEHHOM (0) MUTaHWH B yCTAaHOBUBIIEMCS PEKIME

Tab6muma 2
JHepreTnyeckue noxkasareaun AJl
MPH €ro HeKA4YeCTBEHHOM NMUTAHUHU

[Iuranue
Cunyco- | HecHHycOHU-
IToka3zarenu En. | nmansHOE JIanbHOE,
MUTaHHe HecuMMe-
TPUYHOE
DIeKTPUIECKHe Br 4913 4983
MIOTEPH B CTATOPE
DIEeKTpUIECKHe Br 652.2 661.5
MIOTEpH B POTOpE
[Torepu B cTanu Br 89,2 90
Cymmapupieno- | g | o35 1250
Tepu
KIT[, % 81,4 81,2
Koopummenr oe. | 098 0,9
MOIIHOCTH
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Puc. 7. Toporpad momenra AJl nipu nyieassHoM (a) 1 He-

Ka4eCTBCHHOM (0) MUTaHUM B YCTAaHOBUBIIIEMCS PEXKIME

BuiBoabI

PaccmoTpennas HamMu yHUBEpcallbHass MOJIEIH
ACHHXPOHHOTO JIBUTATENsI MO3BOJISIET aHAIU3HPO-
BaTh CTATUYECKUE M TUHAMUYECKUE IPOIECCHl B
AIEKTPOMEXAaHUIECKOW CHCTEME TPH HECHHYCOH-
JaJbHOM W HECUMMETPUYHOM MHUTAaHUH CTaTopa.
OHa jaeT BO3MOXKHOCTh UCCIIEIOBATh KaK YCTaHO-
BUBIITHECS, TaK M IEPEXOJIHBbIC PEXKUMBI aACHH-
XPOHHOTO JBUTATEIIS.

HecummerpruyHOoe U HECHUHYCOMAAIBHOE MHUTA-
Hue AJl IpUBOJIUT K MOSIBJIECHUIO MyJIbCAIlMil TOKOB
craTopa M poTopa, a Tak)ke MOMEHTA, pa3BUBAEMO-
ro npurareieM. B pesynpTare yxXynamiaroTcs dHEp-
TeTHYECKUE ITOKA3aTEeNIH €ro pabOThI.
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Buyrpennuii peuensent / emovman I. K. Buemnnii peniensent [ onuapos FO. I1.

Lenbto paboTbl SBASETCA CMHTE3 MaTeMaTUMYeCKOro aHafiora aCMHXPOHHOrO ABUraTens, XapakTepusylowero
N3MEHEHMEe ero 3HepreTMYecknx nokasaTenei Npu pasfnYHbIX 3HAaYEHUSX BCeX NnokKasaTeneil Kavecrsa nuTato-
Lero HanpshkeHns u anpobaunsa ero NnporpaMMHON peann3aunu.

[ns peweHns npobnembl C aAeKBaTHOCTbIO MOAENN B CUY MPUHSATBLIX AOMNYLLEHUA U, B TOXe BpeMs, BO u3be-
aHue ee 6onee CNOXHbIX aHanoros NpM MOAENMPOBAHUWN 3/1IEKTPOMEXaHUYECKUX cucteMm, paspaboTtaHa moaensb
Tpexda3HOro aCMHXpPOHHOIO ABUraTens C KOPOTKO3aMKHYTbIM pOTOPOM, yaobHas Ansd aHanu3a U3MEHEHUs ero
3HEepreTMyeckMx nokasaTenen npu pasiMyHbIX 3HAYEHUSAX BCEX MOoKasaTenen KayecTBa MNUTAOLWEro Hanpsxe-
HWS.YHMBEPCanbHOCTb MOAENM aCMHXPOHHOrO ABUraTens Mo3BOJSISET aHaM3MpoBaTb CTaTUYECKME U AWHaMuye-
CKMe NpOoLECChl B 3/IEKTPOMEXaHNYECKOW CUCTEME MPU HECUHYCOMAANTbHOM N HECUMMETPUYHOM NMUTaHMK CTaTopa,
a TaKxxe AaeT BO3MOXHOCTb UCCcnefoBaTh Kak YCTaHOBUBLUMECS, TaK U NepexoAHble PexuMbl aCUHXPOHHOIO ABKN-
ratens.

KnroueBble cnoBa: MmatemaTMyeckas Mofeslb, aCMHXPOHHbIN ABUraTeNb, Ka4ecTBo NUTaHUs, nokasaTenu sHepro-
3 HEKTUBHOCTU.
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CHUHTE3 JMHAMIYHOI E.JIEKTPOIY[AFHITHOi MOJIEJII
ACHHXPOHHOI'O IBUT'YHAAKHNUU ITPAIIIOE€ B MEPEXAX 3
HEAKICHOIO EJIEKTPOEHEPI'IEIO

MeToto po60TM € CMHTE3 MaTeEMaTU4YHOro aHasiora aCMHXPOHHOrO ABWUIYHa, KW XapaKTepu3yeTbCA 3MiHOK
eHepreTUYHUX MOKa3HWKIB MPWU Pi3HMX 3HAYEHHS YCiX MOKa3HWKIB AKOCTI XMBASYOi Hanpyrun i anpobauis noro
nporpamHoi peanisauii.

[Ona BupiweHHs npobnemu 3 afeKBaTHICTIO MOAENi B CUTY MPUNHATUX NPUMYLLEHb i, B TOM Xe Yac, wob yHu-
KHYTW i 6inbll CKNagHUX aHanoriB Npyu MOAEsNOBaHHI eleKTpoOMexaHiuHMX cucTeM, po3pobneHa Moaens Tpudas-
HOro0 aCMHXPOHHOIO ABUIYHA 3 KOPOTKO3aMKHEHWM POTOPOM 3py4YHa ANa aHanily 3MiHW MOro eHepreTMYHux no-
Ka3HWUKIB NpU Pi3HUX 3HAYEHHAX BCiX MOKA3HWUKIB SAKOCTI XUBASAYOI Hanpyru. YHiBepcanbHiCTb MOAeni aCMHXPOH-
HOro ABUryHa A03BOJISIE @aHani3yBaTu CTaTUYHI | AUHAMIYHI NpoLlecn B €/IEKTPOMEXaHIYHOT CUCTEMi NMPU HECUHYCO-
iAHOT | HECMMETPUYHOMY XUBJIEHHI CTaTOpa, a TaKOoX AA€ MOXIUBICTb AOCNIAXYBaTU AK yCTaneHi, Tak i nepexigHi
PEXUMN aCMHXPOHHOIO ABUTYHa.

KnrouoBi cnoBa: MateMaTuyHa Moaesb, aCUHXPOHHUIA ABUTYH, SIKICTb XXUBJIEHHS, MOKa3HWKK eHeproedeKTUBHOCTI.

BuyTpinHii peuensent [ emoman I. K. 3oBHIMHIK perieH3eHT / onuapos 0. 11.
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SYNTHESIS DYNAMIC ELECTROMAGNETIC MODEL OF
ASYNCHRONOUS MOTOR, WORKS IN NETWORKS WITH POOR
ELECTRICITY

The aim of the work is the synthesis of mathematical analog of the induction motor, which characterizes the
change in its energy performance for different values of quality indicators for power on and testing its software
implementation.

To solve the problem of the adequacy of the model because of the assumptions adopted and, at the same
time avoiding more complex analogies in modeling of electromechanical systems, the model of three-phase
asynchronous motor with squirrel cage is suitable for the analysis of changes in its energy performance for dif-
ferent values of the indexes of the quality of the supply voltage. Universality of the induction motor model al-
lows us to analyze the static and dynamic processes in the electromechanical system at nonsinusoidal and un-
balanced nutrition stator, and also gives the opportunity to explore how to install, and transient modes of in-
duction motor.

Keywords: mathematical model induction motor, power quality, energy efficiency.
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