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MECTO ¥ 3HAYEHUE IMMAPAMETPHYECKON ONTHUMHU3AIIAA
KAK OJHOI'O N3 OCHOBHBIX 2TAINIOB B CTPYKTYPE COBPEMEHHBIX CAIIP

Kniouesvie cnosa: Ilpoexmuposanue mexaHomponuvix cucmem, napamempuieckds onmumuzayus mexanompounuix cucmem, CAIIP
MEXAHOMPOHHBIX CUCHEM, 3a0a4ad NApAMempU4ecKoll ONMUMU3AYUU CUCTNEMbL HA CUT0BOU OCHOBe Npeodpa308ament Yacmomsl -
ACUHXPOHHDIL 08ULAMEND.
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problem of parametric optimization of the system based on the power inverter - induction motor.

The problem of parametric optimization in respect of the mechatronic system has a number of features in terms of both
its formulating and selecting the methods for its solution. Revealed is the step of designing including the parametric
optimization of conceptual design with carrying optimization search according to the technical specifications.

XapakrepHoi TEeHICHIIUEN MHOCJIETHETO
NECSITHIIETHST SIBIISIIOTCS 3HAYMTENbHBIE H3MEHEHHS B
CTPYKTypax u (hyHKIIMOHHPOBAHUH
ANEKTPOMEXAHIMUECKUX YCTPOUCTB M KOMILIEKCOB, YTO
P BO3PACTAIOIIUX BO3MOXKHOCTSX  COBPEMEHHOM
Bl:l‘il/[CJ'IPlTCJ'H)HOﬂ TCXHHUKHU ITOKA3bIBACT HeO6XOLll/IMOCTI)
MOCTOSIHHOTO TIEPeCMOTpa TPAIUIMOHHBIX METOOB
YHCIIEHHOTO HCCIIEAOBAHMS u MOJIETTUPOBAHUS
nporeccoB B Hux [1]. B mpouecce mpoekTupoBaHUs
CIIOKHBIX CHCTEM HccieaoBaTesl> 1 OBM Bce wamie
OOBEIUHAIOT CBOM BO3MOXHOCTH JUISI PEIICHUS 3aadu

CO3JaHUs HOBBIX KOHLICTILIH HCCIIeIOBAaHUS,
TpeOyromux OPHUTHHAIBHBIX MOJXOJIOB.
[TpumeHuTENEHO K CHCTEMaM  3JIEKTPOIIPHUBOJA

HpO6H€MbI, BCTPEYAIOIIMUECS HAa 3TOM ITyTH, CBA3AHBI CO

CIIOKHOM  CXEMHOH  CTPYKTYpoii ¥  0OBEMHOI
KOHCTPYKIHEH HCCIIELyEMbIX 00BEKTOB, c
HEJIMHEMHOCTBIO ~ XapaKkTEepUCTHK  MaTepuanoB U

9JICMCHTOB, C (l)yHKIlI/lOHI/IpOBaHI/IeM B IMNCPEXOJHBIX U
YCTaHOBHBILIHUXCS pexuMax [2].

MHuorne W3 Ha3BaHHBIX IIPOOJEM CIIOCOOHBI
pemmTh CHCTEMBI ABTOMaTU3UPOBAHHOTO
npoekxtupoBanus (CAIIP). DTu cucTeMbl PeaCTaBISIOT
coboit COBOKYIHOCTh TEXHUYECKUX CpPEACTB,
MPOTrPaMMHOTO, MH(GOPMAIIMOHHOTO, METOANYECKOTO H
OpPTraHU3aLMOHHOIO  OOECHEUYEeHUs,  MO3BOJISIOIIYIO
BBIIIOJHATh NPOCKTHPOBAHUE U  HCCIEAOBAHUE B
JIMaJIOrOBOM PEXHMME C aBTOMAaTH3aLUEH PacueTHBIX U
JIOTHYECKUX OIEpaLuii, C UCIOJIb30BaHUEM 0a3 JTaHHBIX
W 3HAHMH M C JIOCTaTOYHBIM YPOBHEM cepBHCa IS
npuHATHS pemieHuil [3]. DTo ompeneneHue B CxKaToM
BUJIE OTpPaXXaeT OCHOBOIOJArAIONIyI0  KOHIIETIIHIO
co3nanus u skcruryaranuu CAIIP.

Buenpenne MetonoB coBpemeHHbix CAIIP
MO3BOJISICT HAWTH KITI0Y K Pa3pabOTKe CPENCTB pacyera,
a TaKKe KOHLEMIMH ONTUMM3AIMH KIACCHYECKUX
CTPYKTYp DJIEKTPOTEXHUYECKHUX YCTPOMCTB, M CO3HAET
BO3MOXKHOCTH Ul TNIPEIBAPUTENBHON  pa3paboTKH
HOBBIX MPOTOTUIIOB MCCiIeI0BaHuM. B HacTosiee Bpemst
CAIIP mmpoKo HCHONB3YIOTCS Ha MPEANPHIATHAX U B
HAy4HBIX J1a0OpaTOpHsAX TpPU TNPOEKTHUPOBAHHU U
UCCJICOBAaHUM  DJIEKTPOMEXAaHUYECKUX  CUCTEM H
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KOMILJIEKCOB, @ TAK)XKE YCTPONCTB CHUIIOBOM 3JIEKTPOHUKH
u mpeoOpazoBarenbHON TexHuUKH [4]. OnHako wux
BO3MOKHOCTH B 3HAYUTENBHOH Mepe OrpaHHYCHBI
3G (GEKTUBHOCTRIO pa3pabOTaHHBIX IS HMX  LeJed
BBIYUCIIUTENBHBIX cucTeM. IlocTossHHOE pa3BUTHE U
COBEPIICHCTBOBAHUE CpeAacTB COBPEMEHHOM
BBIYHCIIUTEILHON TEXHUKHU JacT BO3MO>XKHOCTb
HENpepbIBHOM MOAM(UKAIMN KIACCUUECKHX METOJIOB
MIPOCKTUPOBAHUST ¥ HCCIEAOBAaHUS Ha Pa3IMYHBIX
sranax CAIIP. He menee Baxkubm juist CAIIP siBisiercst
pa3paboTKa HOBBIX WJIM NMpUMEHEeHHE d3PQPEKTUBHBIX, HO

HE HCTIOTB3YEMBIX panee JUTS JTAHHOTO
AIEKTPOTEXHUIECKOTO yCTpoiicTBa METOZIOB
HCCIICIOBAHMS.

Uctopuueckn  mpobiemMa  aBTOMAaTH3aIUU
MPOEKTHUPOBAHUS  DJEKTPOTEXHUYECKUX  YCTPOUCTB

BO3HHKJIA C TIOSIBJICHHEM TIepBOTO MokosieHns OBM. Ha
tepputopuu ObiBuielt CCCP, Tak ke kak u 3a pyOexom,
TMCPBLIC pa60T1>1 IO aBTOMAaTHU3allMKu TPOCKTUPOBAHUA
9JIEKTPUUYECKUX MalMH ObulMd HayaTel B 50-X ronax.
ITox pyxoBoactBom b.M. Karama u T.I'. Copoxepa
MPOEKTHBIC ~ PacyeThl  ACHHXPOHHBIX  JBUTATENCH
MacCOBOTO MIPOU3BOJICTBA HavaIH BITEPBBIE
BEIONHATECS Ha DBM. 3a Bpems mporenmee ¢ Tex
mop, paboTHl 1O aBTOMATH3AIMH MPOCKTHPOBAHUI
JOCTUTJIM TaKOTO pa3BHUTHS, 4To yxke B 90-e rombl
MPOILIUIOTO BeKa TOJbKO B Poccun (yHKIMOHHPOBAIIO
HeckonbKo AecaTkoB CAIIP paznmyHBIX 1O CTPyKType
CHCTEM DJIEKTpOMEXaHWKW. Jlisi [pOEeKTUpOBaHUS
CUCTEM  DJJICKTpOIIpMBOAa C TOJYHIPOBOJIHUKOBLIMHU
nernsimu nutanuss u ynpasienus (MTC) paspaboran
obmmpueii  kiacc maketoB  CAIIP, oCHOBHEIM
MPEUMYIIECTBOM KOTOPBIX SIBJISIETCS THOKOCTh U
MPOCTOTA CHHTE3a HOBBIX cXeM. OHaKO OOJBIIMHCTBO
CAIIP ocHOBaHO Ha METOAWKAX MPOCKTHPOBAHUS,
HCTONB3YIOMMX IS AJIEKTPHYSCKOW MAIIMHBI METO[
TapMOHHYECKOTO OamaHca W A TOIXYHPOBOIHHKOBBIX
nenet meron cpeaHux 3HaueHuil. Takue cucTeMbl
MIPOEKTHUPOBAHNS, KaK MPABUIIO, YIIPOIIEHO YYUTHIBAIOT
0coOeHHOCTH paboTHl W KOHCTPYKLUHH JaHHOTO BHIA
AJIEKTPONpHBOJA (MTapaMeTphl U CXEMY ILieTiel MUTaHHs
W YOpaBJIEHHs, JUCKPETHOCTh IIepeKiroueHust ¢as,



HACBHIIIEHHE MAarHUTOIPOBOJA MAIINHBI, HECUMMETPHIO
00OMOTOK, DKCIIEHTPHCHUTET poropa, ot u mp.), 4ro
MPUBOJAUT K 3HAYUTCIIbHBIM IOTPCIIHOCTAM YIKC Ha
aTare npeABapuUTEIbHBIX OIIEHOYHBIX PacyeToB padboueii
touku. Co3nanue u BBeneHue B CAIIP coBpemeHHBIX
Marematuueckux Mmozenei MTC Ha ocHoOBe cucrteMm
HEJIMHEHHBIX — IU((EpeHIINATBHBIX ~ YpaBHCHHUH  C
epeMEeHHbIMU K03 unmeHTamu, o0 TaaroImx
HanOOINBIIeH aJeKBATHOCTHIO PEANBHBIM (PH3MUECKUM
mporieccaM JWHAMHKH —AJIEKTPOIPHUBOMA, II03BOJIIET
MPOBOIUTh YTOYHEHHBIE PACUETHl  XapaKTEPUCTHK
npuBoga. OIHAKO W B 3TOM Cllydae TEXHHYECKHE
XapaKTepUCTHKH M TMapaMmeTpsl mpoektupyemorr MTC
YaCTO OKa3bIBAKTCA OAJCKHMH OT OITHUMAaJIbHbIX.
IToatomy B coBpemennsix CAITP MTC Bo3pactaeT poib
JTama  MapaMeTPUYeCKOH  ONTHUMH3AIMH, M  €ro
CTPYKTYpa H colepkaHue (UCIIONB30BAaHUE TEX WIIH
HWHBIX METOJIOB, MOJEICH W alrOpUTMOB) BO MHOTOM
ompenensieT 3()(HEKTUBHOCTh HTOTOBBIX PE3yJIbTATOB
BCET0 MPOCKTUPOBAHHS.

Takum 00pa3oM, MOKHO CIeNaTh BEIBOJ O TOM,
YTO COBPEMEHHBIE CPEACTBA BBIYHCIUTEIHHON TEXHUKU
no3BoJsifoT noAHATe CAIIP Ha HOBBIN KadeCTBEHHBII
ypoBeHb. OmHMM #3 caMbIX J(QEKTHBHBIX ITyTeH
pemennss 3amaum  npoektupoBanms MTC  3aech
spisiercst co3nanue CAIIP Ha ocHOBe mpuMeHEHHUs Ha
Ppa3JIMIHbIX Jranax IMPOCKTUPOBAHUA HOBBIX
MAaTEMAaTHYCCKUX MOIleﬂei/lI u METOAUK ux
HCCIICIOBAHMS, OOJaNaroluX Kak MaKCHMadbHOMN
aJICKBaTHOCTEIO, TaK u MaKCUMAaITbHON
«KOM(OPTHOCTHIO» IS KCCIICIOBATEIS.

Ipornece cozmanms CAIIP B HacTosiee BpeMs
YHOpsIIOYeH Ha OCHOBE CTaHIApTOB [5], B KOTOPBIX
YCTaHOBIIGHBI CIIEAYIOIIME CTaauud pa3paborku [6]:
1) mpeanpoeKkTHBIE HCCIEeNOBaHUS, HampaBlIeHHBIE Ha
oTpeieNieHne TepBOOYEepeHBIX 3a7ad; 2) pa3paboTka
TEXHUYECKOTO 3aJaHus, ONpElelsIoero Ueilb |
nasnauenue CAIIP; 3) paspaboTka TEXHHYECKOTO
NPEAJIOKEHHS, COJEepXKallero oOOCHOBaHHE M BBHIOOD
CTPYKTYPHOTO BapWaHTa W YTOYHEHHUEC TEXHUYECKOTO
3amanus; 4) pa3paboTka  3CKH3HOTO  IPOCKTA,
coJlepKaIero 000CHOBaHUE U BHIOOP TMPUHIIUITHATEHBIX
pEIIeHNA M0 pealn3alliil CTPYKTYpHI; 5) pa3paboTka
TEXHHYECKOTO TpoeKTa; 6) paspaborka pabodero
MPOEKTA, COACPIKALIETO MPOCKTHYIO TOKYMEHTAIUIO; 7)

W3TrOTOBJIEHUE, OTJIaJKa W WCHBITaHWE, &) BBOI B
IEUCTBHE.

HeszaBucumocts CTaHIAPTHBIX 3TaIoB
MPOSKTUPOBAHUS OTHOCHUTEILHO 00BEKTOB

MMPOCKTUPOBAHUA HE IMO3BOJIICT YCTKO pasrpaHuvvTb
3aJa4u, pe€liacMbI€ Ha OTACJIbHBIX dTallax, [MO3TOMY JJIid
AaBTOMAaTU3MPOBAaHHEIX ()OPM HPOEKTHUPOBaHMsS Ooiee
NPEANIOYTUTENBHON SBISIETCSI CTPYKTYpa, OTpaskaromias
XapakTep peIIaeMbIx 3a1ad:

1. Oran CTPYKTYPHO-TIapaMETPUIECKOTO
(BHEITHET0) MPOEKTUPOBaHMA. I[IpH TPOEKTHPOBAHUH
MTC Ha 3TOM 3Tame MpPOU3BOIUTCS (HOPMUPOBAHHE
TEXHHUYECKOTO 3a/1aHMs, OCYIIECTBIAETCA IIOHCK U
aHaJIM3 TOTEHLHUAIbHBIX BO3MOXHOCTEH IOCTPOEHUS
CHCTEMBI, HOBBIX CTPYKTYp M TEXHHYECKHMX CPEICTB, a
TaK)Ke OKOHYATEJbHBIH apryMEHTHPOBAaHHBIA BBIOOD
CXEMHBIX peIlIeHUH BCEX 3BEHBEB DJIEKTPONPHUBOIA.
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2. Otan (QyHKIHOHAIBEHO-APAMETPHIECKOTO
(BHYTpEHHET0) MPOEKTHPOBAHUA. 3AECh MPOM3BOIUTCS
BBIPA0OTKA 3CKWU3HOTO MPOEKTa M CO3[aHHE MakeTa
CHCTEMBI, MMEIOILEr0 YAOBIICTBOPSIOIINE 33JaHHIO
XapaKTEePUCTHKH.  JTalm  HOJApa3yMeBaeT  TaKKe
BBIPa0OTKY MPEIBAPUTENBHBIX JAHHBIX IO JOMYCKaM Ha
nmapaMeTphl 00BEKTA C IENBI0 NATBHEHIIIEr0 YTOYHEHUS
KOHCTPYKIIMM, a TaKKe IICHHOCTh  OTIEJBHBIX
XapaKTEePUCTHK, OMKUCHIBAIOIIUX CUCTEMY KaueCTBEHHO.

TpeGoranus Tlonck n aHANH3 PesymuTarsl NPeAABPHT¢ILHOTO BOIMOKHOCTH
3aKasqyHKa aHasjoros HCCJIEIOB aHH NPOH2BOACTEA
[ 3 1 T

dopMHpOBaHHE

B
Tex. 2afiaHus a
2
a

‘ TIpeapapuTerbHOE IPOEKTHPORAHHE |<—>
T ! T
Tun obpexra ‘ O — ‘ " Bei6op A
H €ro COCTaR ‘py il ‘ Onerixa nokasaresek | BIeMeHTHOH Bazbl a
I H
! H
$OopMHPOBaHHE NPOMEKYTOTHBIX ;‘
PE3YMBTATOB MPOCKTHPORAHHS
¥
KOHCTPYKTHBHEIS BckrzHoe
0coBeHHOCTH NPOEKTHPOBAHHE
TlapameTpr! paboteit MaxeTHbIi ofpazen
TOYKH
OLeHOUHbIe [I0KAZaTEH Haf|eXHOCTH, Pesym.rar
HcnbITanus obpasua

3HEpromoTpebenus,
‘ TlapameTpHyecKas ONTHMH3AIHS ‘

MaccorabapHTHBLX pasMepon
T

‘ TexHHdecKoe NPOEKTHPOBAHHE ‘

‘ OnbITHOE IPOH3BOICTEO H Henmbiranus H CepHritHOe NPOH3BOACTRO ‘

Puc. 1 — Ctpykrypa u ocHoBHbIe 3Tansl CAIIP 11

IIpu npoextupoBanuu MTC Ha gaHHOM 3Tame
HCHONB3YIOTCS W3BECTHBIE HWHXKCHEPHBIE METOJUKU
pacueTa BCeX 3BEHBEB, BXOJSAIUX B COCTaB CHCTEMBI
(ympaBnsiemoro  Bempsmutens YB, ¢umsrpa O,
npeobpazoBarenst wactoTel I ®  acHHXpPOHHOTO
neuratenist AJl). ICXOQHBIMU TaHHBIMH JUTS KKIOW 13
HCIIONIb3YEMBIX METOJMK SIBISIOTCA BEKTOpa-3aIaHusI
Bua Y (X,), Te X;— HCXOMIHBIE JaHHbIE, POPMHUpyEMbIE
JUIL KaXJIOr0 OTHENbHOrO0 pacyera IO BBIOpaHHOM
METOAMKE W3 M3BECTHBIX JAHHBIX TEXHHUYECKOTO
3a7aHusl cOpMyIMPOBAHHOTO Ha TPEIBIAYIIEM JTare
(HOMHHaNbHAsT MOIIHOCTb, HANpsDKEHHWE, YacToTa,
CHHXPOHHAsI CKOPOCTb, CX€Ma COCIMHEHHS OOMOTOK H
ap.). Cnexyet OTMETUTB, YTO § — KOJTMIECTBO MCXOIHBIX
3aJaHHBIX BEIMYUH, BXOIIIIMX B BEKTOP-3aJaHUE
MOXET MEHSTBCSI B COOTBETCTBHHM C TEXHHYECKUM
3a/laHuEM U UCNOJIb3yeMOW METOMUKH. Tak, Hampumep,
KOHCTPYKTHBHBIH pacuer ACHHXPOHHOT'O
JJIEKTPOJBHUTATENSI MOXKET OBITH BBIMOIHEH MOJHOCTHIO
WIM B 3aJaHHBIX rabdapurax KakoW JmOo cepuitHOM
MaIlNHBI (c N3BECTHBIMHU rapameTpamu
MarHUTOINPOBO/IA).

Otan noapasyMeBaeT B CBOEM COCTABE TaKKe
MPOBEACHNE ONTHMHU3AINOHHBIX PacdeToB (CM. I 3),
SIBIISTFOILIMIXCSI OJHUM HX HanOoJiee BaXKHBIX M CIIOMKHBIX
anemeHToB CAIIP. HeoOxomumpIM ycnoBueM aist
MIPOBEJCHUSI ~ ONTUMHM3AIMU  SIBISIETCSl  HAJU4HUe
CIIeIMaNbHBIX 0a3 JaHHBIX U NPOMEXYTOYHBIX AAHHBIX
MIPOEKTUPOBAHUSI, MAaKCUMAaIbHO aJalTHPOBAHHBIX K
BBE/ICHHUIO B pa3pabOTaHHYIO MaTeMaTHYeCKyl0 MOJEb
MTC, mno3roMy HEKOTOpbIE JaHHBIE STOr0 AJTama
npoextupoBanuss MTC mpencTaBisoTcs B BHIE



BEKTOpa NMPOMEXKYTOUHBIX pe3ynpTatoB. M3BecTHO [7,
8], dYro mWpH TPOBEACHUH PACUETOB OTHCIHHBIX
3JIEMEHTOB CHCTEMBI (JJaKe ¢ y4ETOM MX ONTUMH3ALUH),
KOMIIIEKCHBIE NTOKAa3aTeNN BCeil CUCTEMBI OKa3bIBAIOTCS

3HaYUTEIbHO  Xyke (10  40%)  OTHOCHTEIBHO
oxunaeMblx. OJIIHAKO TIPOBENICHHWE TaKMX pacyeToB
HEoOX0aNMO JUIs (hopmupoBaHus 6a3b1
MIPOMEXXYTOUHBIX PE3YJIbTAaTOB M MO3BOJISIET OIEHUTH
mapaMeTpel  0a30BOW  TOYKH  CHCTEMBI.  OJTH
POMEKYTOUHBIE Pe3yJIbTaThl B TATbHEHIIIEM SBISIOTCS
MCXOIHBIMU iV} 3a/1a91 napaMeTpUIecKoi
ONITHMHU3ALIHH. B Ka4ecTBe IPOMEXKYTOYHBIX

pe3yapTaTOB B JAaHHOM Cllydyae MOTYT BBICTYINIaTh
napameTpbl MUTAOIIEH ceTH, cXxeMbl 3ameleHus: AJl B
obnactu paboueil Touku, napamerpbl GpuUIbTpa B 3BEHE
MOCTOSTHHOTO TOKA, & TaKk)Ke HEeJIMHEIHasi 3aBUCUMOCTb,
YUYUTHIBAIONIAs] HACBIIIIEHHE MarHUTOIIPOBO/IA:

Z (U, for Rus Lus Ry, Ly R, Ly Ry, Ley M, M(D)).

Heo0xoquMo OTMETHTB, 4YTO B CBA3H C
OONBIION MCKPETHOCTHI0 HOMHHAIIBHBIX MapaMeTpoB
CHJIOBBIX KOMMYTHPYIOILIHX JJIEMEHTOB (TPaH3HCTOPOB,
THUPUCTOPOB M [IMOAOB) B 3BEHE YIPaBIAEMOTO
BBIIPSIMUTENS W HHBEPTOpA, a TaKKe JAUaMETPOB
OOMOTOYHBIX MPOBOJIOB, MX OKOHYATENHHBIH BHIOOD
OOBIYHO MPOW3BOAUTCSA TaKKEe Ha OSTOM JTame Ha
OCHOBAHHH PE3yNIbTaTOB HHIKEHEPHBIX PACUCTOB.

[Tapamerpuueckasi ONTUMH3ALUS  ICKH3HOTO
npoekTa (puc. 1), CTPYKTypHO BXOASIIAs B NAHHBIHA
9Tal MNPOSKTUPOBaHMS, MOAPA3yMEBACT MPOBEICHUEC
ONTHMH3A[HOHHOTO MOKCKA o YCIIOBUAM
TEXHWYECKOTO 3aJaHus. 371ech (HopMHUpyeTcs 3amada
ONTHMH3ALMY, ONPEHCIAIOTCd HCXOAHBIE JIAHHBIC
(BexTopa A wu B),
(YHKIHOHAIBHBIE OTPaHMYCHHS.

napaMeTpuieckue 1

¥ i 2
44 TlapameTpHyeckas OHTHMHSHJ.IHSI} c
T b
‘ e
| T nobansHerit noncx‘ ‘ JlokamLHEI MOHCK TlorepoumbIii pacaeT hif
B
a
MaremarHueckas 3
MO a
DKCIepTHAA OUEHKA a
a
:
Bl
| BKcnepHMeHTaNLHBIN o6pazer ‘ x
Puc. 2 — [Ilapamerpuyeckasi ONTHMU3ANUS

ICKHU3HOI'O IIPOECKTA

C maTeMaTHUecKOW TOYKH 3pEHHsS ONTHMH3AIMOHHOM

3agayveit SBIACTCS MHHUMH3aLUS KpUTepus
ONTUMAIBHOCTH (pyHKIIN EITH) BUJA:
J(4,B,X)— min, rae

X =(X[,Xy 50003 X,3 V1> Vg 505 V,, ) - BEKTOP
HE3aBUCUMBIX M  3aBUCHMBIX II€PEMEHHBIX, IIpPH
3aJ]aHHBIX ~ OTrPAaHMYMBAIOLIMX  YCIOBHAX  BHIA
G(X,4)20, H;(X,4)=0.

[Ipryem X BbIOMpaeTcs Npu NPOEKTHPOBAHUN
TakuM 00pa3oM, YTOOBI C YYEeTOM psifa 3aJaHHBIX
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BeMMUMH A TOJTHOCTBIO ONPENCTHTh HCCIEIYeMbIe
XapaKTEePUCTUKU CUCTEMBI.

Tak mgs MTC B kauecTBe BEKTOPa MCXOIHBIX
JaHHBIX A WM BEKTOPA BHIOPAHHBIX MOCTOSHHBIX
BEJIMUMH B NPHUHATHI CJIEIYIONIHE IapaMETphI:

1. [TapameTpbl HCTOYHHUKA:
° U, — JeilcTByolllee 3HAYEHHE MUTAOLIETO
HaIpsDKeHUS,
e  f. —dacToTa NUTAIOLIeH CeTH,
¢  R,— aKTUBHOE CONPOTHUBJIEHHE NCTOYHHUKA,
e L,~ MHIYKTUBHOCTb UCTOYHHKA.
2. BeixoaHble mapaMeTpsl 3JIEKTPONPUBOA:

L4 Pz - HOMHWHAJIbHasA BbIXOAHas1 MOIIHOCTH
QJICKTPOIIPUBO/JA,
L4 np — CHUHXPOHHAasA qacToTa BpalicHus

MarHuTHOTO T10JIS,

e J— MOMEHT MHEepLUHUH pabovero MexaHu3Ma,

e T, — CPOK CIIy)KOBI JICKTPOIIPUBO/AA,

® {— KOJIMYECTBO YacCOB PabOTHI IEKTPOIPHBOIA
B T'OZI.

3. [TapameTpsl TOKOBOW HATPY3KHU:

e P, - notpebisieMast 3JIEKTPONPUBOAOM aKTHUBHAS
MOIITHOCTb,
e j — jomycTuMas IUIOTHOCTh TOKa B KaTyIKe
MHIyKTUBHOCTH (pHUIBTpA.
4. Teomerpuueckue U
MapaMeTphl AEKTPOABUraTENS:

KOHCTPYKIIMOHHBIC

e mapaMmeTpel cratopa: k) —OOMOTOUYHBIH
KOX(pUIMEHT cTaTtopa, m — KOJIUIEeCTBO (a3
CTaTopa, p — YHCIO Map TOJIOCOB, P, —
yZIeJIbHOE CONPOTHUBIIEHHUE MaTepHrana 0OMOTKH
IpM pacyeTHOH Temmeparype, [, — CpeaHss
JUIMHA TIOJTyBUTKA, () — YMCIIO N1a30B Ha II0JIOC,
I, — nnvHA TaKkeTa craropa, A,; — Ko3hdunueHTt
yIeIbHON MarHuTHOM HPOBOIUMOCTH
Na30BOI0  PACCESIHUSl  CTAToOpa, Ay
KO3 GUIHESHT YAENbHOMI MarHUTHOU
TIPOBOAMMOCTH JIOOOBOTO pacCestHUsI CTaTopa,
Aos — Kod(pUIIMEHT ymenpHOW MArHUTHOH
MIPOBOIUMOCTH g depeHIaIbLHOTO
paccesHust craropa, ks — Kod(hUIHEHT
BO3aymiHOro 3azopa, C; — koadunmeHt
3y04arocTH craropa, 0 — BO3AYIIHbII 3a30p, D
— BHYTPEHHMH TUaMeTp CTaTopa;

®  [apameTpsl poTopa: Zx — YUCIO Ia30B POTOpa,
kog — OOMOTOUHBII KO3 PHUIMEHT POTOpA, Pr —
yIeIbHOe COIIPOTHBIICHHE Marepuana
«Oenmmubel KIeTKW», S, — CEUCHHE CTEPIKHS,
Il — nmuHA cTepkHS, Dy, — CPeIHUA TUAMETP
KOJIbIa, @ ¥ b pa3Mephl KOJIbIIA B OCEBOM H
panuambHOM HaInpaBJICHUIX, keex -
KOO(POUIMEHT CKOCa, Ay — KOIPOUIMEHT
YAEIbHOM MAarHUTHOM NPOBOAMMOCTH CKOCa
poTopa.

5. MarautHple  CBOWCTBA  MarHMTONPOBOJA,

OIpeIeIICHHBIC 3aBUCUMOCThI0 M(1):



HOY
.

Puc. 3 — 3aBucumMocTh B3auMHOI nHAYKIMH M oT
Toka (a3l cTaTopa

Kpome Toro, B kauecTBe 3alaHHBIX AAaHHBIX —
BEKTOpa B WCTIONB3YIOTCSI  NPHUHIAIHATIBHBIC
anekTpuyeckue cxemel YB, @ u ITH u napamerpsl ux
CHJIOBBIX KOMMYTHPYIOIIMX 3JEMEHTOB, KOTOpPBHIE B
CBSI3U C MX (PU3UUECKOM IUCKPETHOW peaiu3aiiedl B
MpoLecce ONTHUMU3AINU U3MEHUTHCS HE MOT'YT, a TaKxkKe
JJaHHbIE O TapaMeTpax CXeMbl 3aMEIIeHUs] CHJIOBOH

ocHOBBl  ontuMmusupyemorr MTC  acuHXpOHHOTrO
JIBUTATENS.

1. IlpuHumnuaneHas cXeMa U HapaMeTpsl
KOMMYTHUPYIOIIUX 2JIEMEHTOB YIPaBIIEMOro
BBINPSMUTENS:

o Ryp Rys — AKTHUBHBIC BHYTPEHHHUE

CONPOTHBIIECHUA  OHOJAa MW  THUPHUCTOPA,

BKJIFOUCHHBIX B IIPSIMOM HalpaBJIeHUH,

e (Cyp — CTOMMOCTb YIIPaBIIEMOIO MOCTOBOTO
BBIIIPSIMUTEIS.

2. IllpuHuMnuaneHas cxemMa M KOHCTPYKTHUBHBIC

napameTpsl GUIbTpa:

e [IDTM-155 -
dupTpa,

e  S,,- ceYeHne NpoBoJIa KaTyIIKH GUiIbTpa,

e K50-35 22, 33, 47, 100, 150, 180, 220, 330,
470, 560 u 680 MK® — THOD M HOMHHAJIBI
NEKTPOIUTHICCKUX ATIOMUHHEBBIX
KOHJICHCaTOpOB,

e Upys — pabodee HaNpsKEHHE KOHJIEHCATOPA,

o Uy - aMIIUTYJA IEPEMEHHOM COCTABIISIOILEN
HAaIpsDKEHUsT Ha BBIXO/Ie (PUIIBTpa MPU 4acToOTe
100 I'm.

3. TlpuHUUNUanbHas cXeMa M KOHCTPYKTHUBHBIC

rapaMeTphl IpeoOpa3oBaTes 4YacTOThL:

e R,, — aKTHUBHOE COIPOTUBIICHHE HJEATIHHOTO
KOMMYTaTopa,

e  (Cpy—CTOMMOCTH TIpeoOpa3oBaTeNs YaCTOTHL

4. Cxema 3aMelleHWsI CHMMETPHYHOTO Tpex(a3zHOTO
ACUHXPOHHOTO  JBHTaTelsi C  KOPOTKO3aMKHYTBIM
POTOPOM U MapaMeTpbl 6a30BOI TOUKH:

e R, — QaKTUBHOE COIIPOTUBIICHUE

0a30BOI TOUKH,

e R, aKTHBHOE CONPOTHBJICHHE POTOPA GA30BOIH

TOYKH, IPUBEJICHHOE K 0OMOTKE cTaTropa,

Mapka IpoBOJa KaTYIIKU

cTaTopa

e [, — WUHIYKTUBHOCTh pAacCesiHUS CTaTropa
0a30BOM TOUKH,
e [’ — UHIYKTUBHOCTH PAaCCESHUs pOTOpa

0a30Boil TOUKH, MPUBEIEHHOE K OOMOTKE CTAaTOPA,
e M — B3auMOMHAYKIHUS 02a30BON TOUKH,
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e S, — cedeHue NpoBoJa OOMOTKH CTaTropa s
0a30BOIi TOYKH,

e k, - nomycTUMbId KOI(QHUIUESHT 3aroIHEHHs
IPOBOJIOM I1a3a CTaTopa,

e AP, — moTepu B CTaIM NPH XOJOCTOM XOJE
JBHUTATEIS 115 6a30BOM TOUKH,

e (g - CTOMMOCTh ACHHXPOHHOTO
SIIEKTPOIBHUTATEIS ISl 6a30BOM TOUKH.

5. DKOHOMHUYECKHE TTapaMeTphIL:

o II, - LIEHa YCTaHOBJICHHOW MOIIHOCTH
KOMIICHCATOPOB PEaKTUBHON 3HEPTHH 32 TOJ,

¢ kyurp — KOODOHUIMEHT 3arpy3KH KOMIIEHCATOPOB,

e [I—mena3a | kBr-yac B pacueTHOM romuy,

o Iliouy - ICHA ANEKTPOIUTHYECKUX AJTFOMUHHUEBBIX
KOHJICHCAaTOPOB B PaCU€THOM TOJTY,

e [Il,—ueHa |l Kr Meau B pacueTHOM TOLY.

B Ka4yCCTBC BCKTOpa HC3aBHUCHUMBIX

NepeMeHHBIX X MOTYT OBITh NPHHSTHI MAPaMETPHI
¢unbTpa (YMCIO0 BUTKOB W, JHAMETP MPOBOJA IPOCCENS
u emkocth C) W uuciao BUTKOB Ha ma3 AJl.
OrpaHnYMBAIOIIMMU  YCIOBUSIMU  33lauyd  SIBJISIOTCS
OrpaHUYCHHUE Ha aMILTUTY Y HEepEeMEeHHOI
COCTaBJISIONICH HamnpspkeHHs: KoHpaeHcatopa Uy, Ha
JEHUCTBYIOIee 3HAYEHUE MOTPEOIIEMOro U3 CETH TOKa
1,, a TaxxKe Ha BEJIMYUHY MHIYKTUBHOCTH (GUIBTPa Ly

ONTUMHU3aIUOHHBIH  TOMCK  TPOU3BOIUTCS
MOCPEZCTBOM  IIOCIICIOBATENILHOTO ~ OOpamieHust K
MaTeMaTH4ecKod MOJENH TI0 3apaHee 3aJaHHOMY
ANTOPHTMY c UCIIOJIb30BaHUEM CIICLIHAITBHO
chopMupoBaHHBIX 0a3 MaHHBIX. ClemyeT OTMETHTD, 9TO
JAaHHBIA ATall CTPYKTYPHO IETHTCA elle Ha 3 mojdTarna.
Ero uWTOroBBIM pe3ynbTaTOM SBIAETCS  CO3JaHUE
JOKYMEHTAllUd  Ha  YTOYHEHHYI0  KOHCTPYKLHIO
CHCTEMBI, a TAKKe PE3yJIbTAThl UCIBITAHUH OIBITHOTO
oOpa3iia.

3. DTan KOHCTPYKTOPCKO-TEXHOJOTUYECKOTO
TIPOEKTUPOBAHUS MoJipa3yMeBaeT BBIOOD
TEXHOJIOTMYECKUX  TPOIECCOB  HW3TOTOBIECHUS |
KOMITOHOBKH, & TaKKe ITPaBHJ 3KCIUTyaTaluu. 3/ech
MIPOU3BOAMTCS TIIATENBHAS MPOPAOOTKa BCEX CXEMHBIX,
KOHCTPYKTOPCKHX M TEXHOJIIOTHYECKHX peIICHHI,
(UKCUPYEeMBIX B TEXHHYECKOM IPOEKTe CHCTEMBI H
COCTaBIISIETCA TIOJIHAS TPOEKTHAS JOKYMEHTALHS.
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