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INPUMEHEHUME CKOJIB3ALIUX PEXKUMOB B YIIPABJIEHUA
CHUHXPOHHBIM 2JIEKTPO/IBUI'ATEJIEM
C IIOCTOSAHHBIMN MATTHUTAMMU

Kak n3BecTHO, CHHXPOHHBIE 3JIEKTPOABUTATENIN UTPAIOT BAXKHYIO POJIb B
MIPOMBIIICHHOM MPOU3BOJICTBE. AKTYalIbHOCTh JAHHOW TEMBI CBS3aHA C TEM,
YTO CHUHXPOHHBIE AJIEKTPOJABUTATENN IIMPOKO HCIOIB3YIOTCA HA 3aBOJAX U
MPOMBINLJICHHBIX IPEANPUITUSAX, U B HUX BCErJa CYIIECTBYET BO3MYILICHUE.

CrnenoBaTenbHO, JUIsl TOTO YTOOBI 3JEKTPOABHUTaTeNb padoran 3ddex-
TUBHO, HEOOXO0JIMMO YMEHBIIIUTh WU 3arTyIIUTh BO3MYIIICHUE.

Bo3MynieHruss Harpy3kd B YacCTOTHO-PETYIMPYEMOM JIIEKTPONPUBOJE
JISJISITCS. HA JIBa TUIIA: a) HEJIMHEWHOE TpeHue U 0) HeOonpeneIeHHOCTh (M3Me-
HEHUE BO BPEMEHH) MOMEHTA Harpy3Kud U MoMmeHTa uHepuuu. Kak Bo3HUKa-
10T Bo3MylIeHUs Harpy3ku? Kak mpaBuio, BO3MYIIEHUsI Harpy3Ku BO3HUKA-
I0T U3-32 U3MEHEHUSI MOMEHTAa Harpy3kd U MOMEHTa MHEPIUU, a TaKKe He-
JIMHEMHOTO TPEHUA. DTO TJIABHBIC HCTOYHUKHU BO3MYIIICHUM.

['maBHBIN BONpPOC, HA KOTOPBIM OTBEYAET MCCIIECIOBAHUE: KAK MUHUMHU-
3UpOBaTh BO3MYIIIEHHUS B pabOTE JICKTPONPUBOIA C CUHXPOHHBIM JIBUTaTe-
JIEM C MOCTOSIHHBIMM MarHuTaMu?

Lens pa®OTBl COCTOUT B TOM, YTOOBI IPOAHATIU3UPOBATH HOBBIM METO
yIPaBJICHUs] IBUTATETIEM, KOTOPBIN TO3BOUT d(PPEKTUBHO PEIIUTH MpOOIIe-
My OTpabOTKH BO3MYIIEHUN HArpy3Kd. JIJisi TOCTHXKEHUS 1IEIH HEOOXOIUMO
pELIUTh CIEAYIONIUE 3a]a4u: BO-IIEPBbIX, IPOBECTU UMHUTAIMOHHOE MO/IEIIH-
POBaHHE WJIM YKMCICHHBIM SKCIEPUMEHT; BO-BTOPBIX, COITIOCTABUTH WJIA CPaB-
HUTH 3(QPEKTUBHOCTH TPAAUIIMOHHOTO U HOBOTO METOJIOB YIIPABJICHHUS JBU-
raTeseM.

JUist peanu3anuu MOCTaBJICHHBIX 3a/lady B pa0doTe ObLIM HMCIOIb30BaHbI
METO/Ibl UMUTAIIMIOHHOTO MAaTEMAaTHYE€CKOTO MOJICTUPOBAHUS C IPUMEHEHUEM
nporpammel MatLab.
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Puc. 1. Cxema CUHXPDOHRHOCO 3]Z€Kmp006u261m€ﬂﬂ C NOCMOAHHbIMU MaAcHUMAaAMU

Ha pucynke 1 nokazaHa cxema CHHXPOHHOTO 3JIEKTPOJABHUIaTENs ¢ BO3-
OyXIE€HUEM OT MOCTOSHHBIX MAarHutoB. 110 cpaBHEHHIO C OOBIYHBIMH CHH-
XPOHHBIMU JBUTATEIIIMH, B 3TOM JIBUraTej€ HET 3JIEKTPOMAarHUTHOTO BO3-
OyxneHust (0OMOTKH BO30yx1eHus), y Hero Boiie KIT/I.

['maBHBIM METOJOM YaCTOTHOI'O YNPAaBJICHUS TPEX(PA3HBIM IEKTPOIBU-
raTesieM sBISIETCS BEKTOPHOE YIIpaBJICHHUE.

Puc. 2. Cxema vacmommnozo eexmopnozo ynpasenenuss C/IIM

Ha pucynke 2 npencraBieHa cxemMa BEKTOPHOro ympasieHus. CTpyk-
TypHas cXxeMa BEKTOPHOTO YIPaBJICHUS COAEPKUT BHEIIHUI KOHTYp pEryJiu-
pPOBaHUSI CKOPOCTU M BHYTPEHHUN KOHTYP PEryJMpOBaHUS TOKA CTATOPHOM
O0OMOTKH. DTO yIpaBICHHUE CONEPKUT BHEIIHUN 3aMKHYTBI KOHTYpP PEryJu-
pPOBaHUsl CKOPOCTH ¥ BHYTPEHHHUI MOJUYMHEHHBIN KOHTYP PETYIUPOBAHUS TO-
Ka.

HoBeii1 MeTO yIIpaBiieHUsI ABUTATENIEM JOJDKEH COYETAThCA C OCHOBHOM
CUCTEMOM yIpaBJeHUs 3JIeKTpoaBurareneM. M3MeHeHue napameTpoB cucTe-
MBI YTIPABJICHUS MPAKTUYECKHU HE JIOJKHO BIIUATH Ha COCTOSIHUE 3JIEKTPOBU-
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rarens. JlaTyuk cKopocTh OyJIeT yCTaHOBJEH B KOHTYpPE DPETyJIUpOBaHUS
CKOPOCTH JJIsi KOHTPOJISI U3MEHEHUs1 CKOopocTH. 11o3TOMy B 3KCIiepuMeHTe
MBI OyzeM HaOmOgaTh 3a M3MEHEHHEM CKOpOCTH. CyIIeCTBYIOT OCHOBHas
dopMmyna At yrpaBiIeHHUs CKOJIB3SALIIUM PEKIMOM.

i = %J.; [cx2 + gsgn(s)+qs]dr

B dbyHKIMM MHTETpUPOBAaHMS BBIXOHAS YIIPABIISIONIAs BEJIMYMHA UHTE-
rpupyetcsi Bo BpeMeHu. biarogaps sToMy cucTema CTaHOBUTCA OoJjiee cTa-
ownbHOU. briaronapst JTaHHOMY METOJy, HE3aBUCUMO OT TOTO, KaK U3MEHSIOT-
Csl MapaMeTphbl, MOKHO TapaHTUPOBATh, YTO YIPABIECHUE CKOJIB3SIIUM PEXKU-
MOM OyneT 3 HEeKTUBHBIM.

B xonme »skcmepuMeHTa 3aJlaHHas CKOpPOCTh Oblla yCTaHOBJIEHA Ha
ypoBHe 710 3000 060opoToB / muH. 1o HICXOTHOMY COCTOSTHHIO BUJIHO, YTO W3-
3a BO3MYIIEHU MTHOBEHHAasi CKOpocTh aocturia 3600 o6 / mun. OHa npen-
CTaBJICHA HA PUCYHKE 3.

Puc. 3. Ckopocmsb ucxoonoeo cocmosanus

3200

3000
2800 /

Puc. 4. Pezynomam nocne 86e0enusi CKOIb3AUE20 percuma YnpaeieHusl

Ha pucynke 4 npezacraBieH pe3yjbTaT IOCJE BBEACHHS CKOJIB3SIIETO
pexuma ynpapieHus. CKOpoCcTh U3MEHWIACH TIJIABHO, M TTIOCTEIIEHHO JI0CTHUT -
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Jla 3aJJaHHOM BEJIMYMHBI. JTO MOKA3bIBAET, YTO BO3MYIICHHS HArpy3KHU ObLIH
YCTPAHEHBI.

B pesynbrare wuccienoBaHus ObUIM CHEJIAHBI CIEAYIOIIME BBIBODL:
MPUMEHEHHE METOJa CKOJB3AIIEr0 yNpaBlIeHUS MOBbIMAET 3()PEeKTUBHOCTD
CUHXPOHHOT'O 3JIEKTPOABUTATEINS C IOCTOSIHHBIMA MAarHUTaMH U 3HAYUTEIBHO
CHWKAET KOJIMYECTBO BO3MYIIIEHUI B €ro padoTe.
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BJIUSIHUE TEPMOOBPABOTKHU HA CBOMCTBA
PECCOPHO-IIPYKUHHBIX CTAJIEN

BBenenue

Hacrosimas pabota siBisieTcsl 4aCThI0 MarucTepCcKou auccepTanuu B 00-
Jactu MammHocTpoeHus. OHa TOCBSIIEHAa PACCMOTPEHHUIO BOMpOca BHIOOpPa
MaTepuaia U3 MpeasiaraéMbIX Ha YepTeKe JeTalld MaTeprUaIoB-3aMEHUTEIICH.

AKTyaJabHOCTh pabOThl 00YCIIOBJIEHA TEM, YTO BHIOOp Marepuania JieTa-
JIM OKa3bIBA€T BIUSHUE HA IKCIITyaTAl[MOHHBIE XapaKTEPUCTUKU JCTAIH.

Pabota Benercs ¢ neranbio «IIpyxuHay, KoTopas paboTaeT B yCIOBUIX
CTAIMOHAPHBIX HATrPY30K (CXKATHE) U CIY>KHUT JIJIsl BEIOOpa 3a30POB.
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