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0(UITHANBHOTO OIMMTOHEHTA Kysznenosa Biagumupa ERrenneBrya Ha JUCCEPTALMIO
Autexceea Auekcannpa Ajekcanaposuda «PazpaboTka MeTOIOB M CPEICTB
MOBBLINIEHUS Ka4ecTBA YIPAaBJIEeHHs JIEKTPONPHBOAAMH 00padaThIBAIOIIHX
LEHTPOB», TPEJCTABICHHYI0 Ha COHCKAaHHE yYCHOHM CTEIEHW KaHJIuaara
TeXHUYECKUX HAYK TI0 CHEUaNbHOCTH 2.4.2 — DNEKTPOTEXHUIECKHE KOMILICKCEI U
CHCTEMBL

AKTVAJILHOCT,  TeMbI _ JMCCEPTANMOHHON _paborhl. B ycioBuwsix
HEOBXOMUMOCTH TEXHOTOTHIECKOTO CYBEPEHHTETa M (HOPCHPOBAHHOTO PA3BUTHA
OTEYeCTBEHHOTO CTAHKOCTPOCHHS, CO3aHIe KOHKYPEHTOCTIOCOOHBIX CHCTEM qIry
W, B YACTHOCTH, CHCTEM YIPABJIEHMS SICKTPONPHBOAAMHU, SBIACTCA KIIOUCBLIM
dbakTopoM, ONIpPENENAOMEUM TOYHOCTb, MPOU3BOAUTCILHOCT U KadgeCcTBO
BHIIyCKAaeMOM Tponykuud. ITosToMy mMpeicTaBIeHHas IUCCEPTAlid MOCBALICHA
PEIIEHHI0 HUCKITIOUUTENBHO AaKTyalbHOH HAy4HOW ¥ MPAKTHYECKOH 3amadd —
paspaboTKe W HCCIEIOBAHMIO ~ METONOB W CPEICTB  HOCTPOCHHMS
BBICOKOS(M(EKTUBHBIX CHCTEM YIPABICHHS 3JIEKTPONPHBOAAMH  COBPEMEHHBIX
MeTami000pabaThIBAIOIIMX CTAHKOB U 00pabaTEIBAIOMIKX LEHTPOB.

CreyeT OTMETUTh, 9TO YXOJ C POCCHICKOrO PBEIHKAZ BEAYIIMX MHPOBBIX
npoussouTenei (Siemens, Fanuc, Heidenhain u zap.) cozgaeT HEOOXOAMMOCTD B
MMIIOPTO3aMENIAIONINX PEIIEHHAX, CIOCOOHBIX HE IpPOCTO 3aMCHHUTB, HO M
KOHKYpUpOBaTh C 3apyOEKHBIMM aHaloraMd IO KIHOYEBBIM MOKa3aTCIAM.
IluccepTallMoHHas paboTa HaNpaBeHa HA YCTPAHCHME STOrO pasphiBa IyTEM
co3manuss KOMIUIEKCHOTO pelleHHs B YIPABICHWH KaK IIIUWHICIBHBIMA
IPUBOJAMH, TAK ¥ IPHBOJAMH I0JIad, YTO, HECOMHEHHO, IOATBEPKAACT BEICOKYIO
aKTyalbHOCTD U CBOGBPEMEHHOCTE IPOBEACHHOI0 HCCTICAOBAHNL.

Hayunasi HOBH3HA OCHOBHBIX Pe3YyJIbTATOB MccaenoBannii. K 0CHOBHBIM
HAYYHBIM pe3ynsTaTaMm, OIMPEIEIAIOIUM pa3paboTKy HOBBIX "
COBEpIICHCTBOBAHUE CYIIECTBYIOMIUX ~METONOB W crioco0OB  yIIpaBIIEHUS
CTAHOYHBEIMH 3JIEKTPOIPHBOIAMHI, MOYXKET OBITH OTHECEHO CICAYIONIEE:

1. PagpabGorana cHCTeMa TPEX30HHOTO  YNPABICHHA  CKOPOCTBIO
ACHHXPOHHOTO IIIIHHIEIBHOTO ABUIaTells, KOTOpas, B OTIMYUE OT TPAAMIIHOHHBIX
IBYX30HHBIX MOIXO/IOB, oOecrmednpaeT paboTy ¢ MaKCHMajbHBIM MOMEHTOM BO
BCeM IHMAalla30HE CKOPOCTEH, YTO JOCTUIaeTCs 33 CUeT OPUIMHAIBHOTO 3aKOHA
(OpMUPOBaHKs. TOKOB CTATOPA, YYUTBIBAIOLIETO OTPAaHUICHHUS [0 HANPKCHUIO U
TOKY, a TAK)KE HETMHEHHOCTh KPUBOM HaMarHMIMBaHMU.
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2. PaspafoTana MaTeMaTHYECKYyH0 MOJEITb 3IICKTPONPHUBOAA TOAAYH, HA
OCHOBE J[BYyXMAacCOBOTO IPEJCTABIEHKS, YTO JACT BO3MOXHOCTH KOMIUICKCHO
YUMTHIBATH BIHSHHE MEXAHWYECKUX PE30OHAHCOB, OCEBOT0 nro(hTa U HENUHEHNHOTO
tperus ¢ s(dexrom lITpubeka, 9TO MO3BOTACT C BBICOKOH TOYHOCTBIO OIICHUBATH
Ka4ecTBO IBIKCHHS IIPH KOHTYPHOI 00paboTke.

3. TIpenyoxena OpUTHHATLHAS CTPYKTYpa CHCTEMBI YIPABICHUS NIPHBOLOM
momaud, OOBeAuHSIONIAs B cefe MPOTHBOPE3OHAHCHBIE (QMIBTPBL, IBYKPAaTHO
3aMKHYTHIA KOHTYp /U KOMIEHCAIUH JTFoQTa U OII0K CETMEHTHOH KOMIIEHCAIUX
Tpenus. llpemnaraeMoe KOMIUIEKCHOE pELICHHE B NOAABICHHM HETUHEHHBIX
BO3MYILEHHH SBISETCS HOBBIM U [IO3BOISET CYMECTBEHHO MOBBLICUTE TOUHOCTEL
00paboTKH.

4. TlpennosxeHa Merofuka asroHacTpoiiku IIMJI- perynsTopoB CHCTEM
yIpaBIeHHs, OTIMYAIONAACs YHUBEPCATBHOCTBIO M NPUMCHMMOCTBIO KO BCCM
KOHTYpaM (TOKa, CKOPOCTH, TIONOKEHNS) H THIIAM JBATATEJIEH, XapaKTePHBIM IS
COBpPEMEHHBIX METaI000pabaThBatOIUX CTAHKOB.

5. IlpemnoxeHa  METOOUKA ABTOMATHU3UPOBAHHON  HMACHTH(OHUKAIMH
JIGKTPOMArHATHBIX ~ M~ MEXaHMYECKHX  IapaMeTpoB  SIICKTPOIPHUBOAR,
TO3BOJISIONIAS ¢ BHICOKOH TOYHOCTHIO M 6€3 CI0XKHOT0 000pyIOBaHUA ONPENLIATh
mapaMeTphl PETYIIATOPOB pa3pabaTEBaCMbIX CHCTEM YIIPaBICHHA.

T{0CTOBEPHOCTH M_0G0CHOBAHHOCTH OCHOBHBIX Pe3yabTaTOB. OCHOBHEBIE
TIOJIOKEHHUS, BBEIBOABI M PEKOMEHIALNK TUCCEPTallii JOCTATOTHO 000CHOBAHBI U
apryMEHTUPOBAHEI U HE TIPOTHBOPEYAT PE3yIbTaTaM Apyrux aBTOpOB. [TpunsATeiEe B
IMCCEPTALK TEXHUYECKUC PEIICHHA IOCTPOCHIA BBICOK0I(D(PEKTUBHBIX CHCTEM
yIpaBieHds  ONEKTPONPUBOIAMH  TONYHEHBI  KOPPEKTHBIM  HPUMCHEHHEM
(hyHIAMEHTANbHEIX ~[OJNOKEHWH TEOPHM aBTOMATHYCCKOTO  YMPaBICHHT M
3NIEKTPOTIPHUBO/IA, & TAaKoKe UGbPOBOH 0OPabOTKHM CUTHATIOB.

C Moel TOYKM 3pEHHs, JOCTOBEPHOCTH HAYYHBIX  PE3yNbTaTOB
IIO/ITBEPIKIAETCS:

- KOPPEKTHEIM IPHMEHEHHEM YKa3aHHBIX METOIOB HCCICAOBAHNA,

- MaTeMATHYCCKMM OBOCHOBAHHEM pa3paboTaHHBIX MoOJened W XOpOIIeH
CXOOUMOCTBIO pPEe3yIbTaToOB TEOPETHIECKUX M DKCIICPUMEHTAIBHBIX
HUCCIEI0OBAHMHN,

- COBINIANICHUEM  DE3yJbTaTOB  KOMIIBIOTCPHOTO — MOJIENTHPOBAaHUA M
SKCTIEpUMEHTAIIBHBIX HCCIIEI0BAHUH,

- anpofameid  pe3ynbTaToB WUCCNENOBAaHMI  HAa  BCEPOCCHUCKHX M
MEIKIyHAPOIHBIX HayYHBIX KOH(QEPEHIHAX,




- HAMMYHEM BHEAPECHHS TEXHHUCCKMX PEIICHHH Kak Ha 1a00paTOPHBIX
CTeHzax, TAK W HAa pEarbHOM IPOMBIIUIEHHOM 00OPYNOBAHHH (craHkax Ha
npoussoacTBax AO «KOM3» u AO «CTII «[I3M1L»).

TeopeTHyeckass M NPAKTHYeCKasg  3HAYNMOCTL  PE3yJbTATOB
pccaenoBanmii.  JlUccepTanpoHHas — paboTa  pacmupseT  H yrITyonaeT
TEOpPETHYECKUE  IIPEICTAaBICHHA O  MOCTPOCHMH  CHCTEM yIpaBIeHUs
SMEKTPOIIPHBOIAME  [IEPEMEHHOTO  TOKa MpH  IOBBIMICHMH  TOYHOCTH U
GBLICTPOCHCTBIS CHCTEM C HENMHCHHBIMA U YIIPYTHMH CBOMCTBAMU.

Marepaansl, IPEICTaBICHHLIE B JHCCEPTAHOHHON paboTe, IO3BOJIAIOT
chopMyTHpOBaTh JalbHEHIIME HaNpaBleHus [0 NPUMCHEHUIO TIPUHIUIIOB
HaeHTHUKAIIAA U AaBTOHACTPOUKH apamMeTpoB KOHTYPHBIX PErylIATOPOB CHCTCMbL
YOPABICHUS NIEKTPOIIPHBOJIOM, a TaKKe (GOPMUPOBAHUIO HEJUHEUHBIX CTPYKTYP
yIIpaBJICHUA JJisl KOMIICHCAIIH HeJIMHEHHOCTeH Tpenus, modTa U yIpyrocTH npu
JIBHJKEHHH TIPUBOJA.

[IpakTHdecKas 3HAYMMOCTh M IIEHHOCTh IIOJYHYCHHBIX B JHCCEPTALH
PE3yJIBTATOB ONpPENENIETCS 3ampocaMy MPOM3BOACTBEHHBIX M TEXHOMOTMICCKHIX
mponeccoB. PaspaGoTaHHble ANTOPUTMBI M CHCTEMBI  YHPABJICHHS ObLTH
peaTH30BaHbl B COCTABE OTEYECCTBEHHON CHCTEMBI YITY «IntNC Pro» 1 BHEIPEHEI
Ha psSIe CTaHKOCTPOHUTENBHBIX npennpuatuii Poccun. CO3MaHHBL aBTOPOM
pOrpaMMHEI  KOMILIEKC «ServolDE» cTal OCHOBHBIM HWHCTPYMEHTOM A
HACTPOWKM M MMATHOCTHKH SJIEKTPONPUBOLOB, HYTO IO3BOIWIO 3HATUTEIBHO
COKPATHTh BPEMs IIyCKOHANIaI0YHEIX paboT. Pe3ynsTaTel HCIBITAHUN HA pealbHBIX
CTAHKAX TIOKA3adM AOCTHKCHHE TOYHOCTH 00paboTku Ha ypoBHE 1-8 MKM, 4TO
COMOCTABUMO C TTOKA3aTEIAMH BEAYIIMX MHPOBBIX IIPOU3BOIUTEIICH.

Anpofamusi pe3yJbpTaToB pafoThl W NYGIUKAIMU M0 _TeMe. Pe3ylIbTaThl
HCCIEeOBAHMH TPOLLTH anpoGanuio Ha 7 BCEPOCCHHCKUX M MEXITyHApOAHBIX
HaydHBIX KoH(epeHuusax. Ilo rteme muccepTanyu omybnukoBano 12 pabor, u3
KOTOpHIX 3  IyOmukamuud B BEAYIIMX  PELCH3UPYEMBIX — M3JAHHAX,
PEKOMEHIOBAHHLIX B ICHCTBYIOINIEM IEPEYHC BAK, 2 cBUAETENBCTBA O
rOCyIapCTBEHHON PErHCTPAI[AH IPOrPaMM.

CooTBeTCTBHE CHEeNUAJILHOCTH. JlUccepTanMoHHas padoTa TOCBSILICHA
pa3paboTke U  HCCIETOBAHHIO BBICOKOY(D()EKTHBHBIX ~CUCTEM  YIPABICHUA
5TEKTPOIPUBOIIOB IEPEMEHHOTO TOKA MOJAaYd M TJIAaBHOTO ABIKEHHS BEKTOPHOTO
yIpaBieHUs] COBPEMEHHBEIX METANIOPEXKYIIHX CTAaHKOB B KJAcce HEJIMHEHHBIX
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MeXaHWdeckux OOBEKTOB € OrpPaHUYEHHO HEOIPEICICHHBEIM ONWCAHHEM H
ynpyruMu  aeopMalaME M COOTBETCTBYET IACHOPTYy CHICHXAIbHOCTH 242 -
DNEKTPOTEXHUUECKUE KOMILICKCHI M CUCTEMBL.

M3nosxenne W _odopMieHne auccepramuu. Jluccepranya U apropedepar
HAMCAaHBl HA IOCTAaTOYHO BBICOKOM YPOBHE U TPEACTABIIAIOT 3aKOHYCHHOC
HAy4HOE HCCIENOBaHUE; MaTepHal JUCCePTal[Hi H3IOKCH MOCIeNOBATCILHO,
JIOTMUECKH CTPOMHO, a aBTope(epar AOCTaTOYHO IOIHO OTpaXaeT OCHOBHOES
coJiepKaHne AUCCEPTAIIH.

3ameuaHus mo padore
1. B mmccepranmu 3aseieHa Mozuenb ¢ yuerom sddekra llrpubeka, a B

TeKcTe pabOTHl MCIONB3YeTCs CTPYKTypHas cxema puc. 4.12 (ctp. 109) c cyxum
TpeHHeM, MO3TOMY BO3HHKAET BOMPOC, Kak 3(pdext IlITpubexa NOBIMAI Ha
pe3yNbTaThl HCCIENOBAHMWI M IIOBBIIEHHE TOYHOCTH M IPOU3BOAUTEIBHOCTH
MpUBOJIA C TIOGTOM U TpEHUEM?

2. 3arpyasser noHEMaHHE 3(QOEKTMBHOCTH MPEUIOKEHHBIX CTPYKTYP H
croco6OB KOPPEKIHH ¥ KOMIEHCALMH HENHHEHHOCTEH OTCYTCTBHE B paboTe
0OBIYHO HCIONB3YEMBIX MPH HACTPOMKE IMPHBOIAA BPEMEHHBIX IIEPEXOIHBIX
XapaKTEPUCTHK OTHENBHO IO KOHTYpaM: TOKa, CKOPOCTH, MOJIOXCHMA, @ TaKKe
cpapHeHne 3(QEKTUBHOCTH C APYTMMH H3BECTHBIMH CIOCOOAMH KOMIECHCAIMA
mro¢hTa U TPEHHU.

3. B pabore mNpemIoxKeH METOH TPEX30HHOIO PEryIHpOBaHHA Ul
ACHHXPOHHOTO JBUraTeNsl. Y YUTHIBAs TEHACHIUIO K UCIIOJIB30BAHUIO CHHXPOHHBIX
nsurateneit (IPMSM) B IpuBOAax TINABHOTO JBIDKEHHs, OBUIO OBl MHTEPECHO
YBHETH CPaBHEHHE MPEIoxKeHHbIX anropurtmos ams AJT ¢ CIITIM, ¢ e, 9To0b!
OLIEHWTh WX OTCTABAHME II0 JHHAMHYECKHM H MOIIHOCTHBIM IIOKa3aTelsM B
IIHPOKOM JMAIIa30He CKOPOCTEH.

4. B muccepTaldd TOBOPHUTCS, YTO pa3pabOTAHHEIE CHCTEMbI BHEIPCHEI B
npoMsiniennsie koutpoiiepst CUITY «IntNC Pro». B oTo#t cBsizi OBLIO OB
MONIE3HO OCBETHTh M BONPOCHI, CBS3aHHBIC C BBIUMCIMTEILHON HArpy3Kod M
0cODEHHOCTAMH HX peaIH3allii B YCIOBHAX OIPaHWYCHHBIX pPECypCoOB
000pyIOBAHHUS B pEaIbHOM BPEMCHHU.

5. Ilpomomkasi CKa3aHHOE, MOXHO JIM YTBEPKIATh, YTO IIPEITOKEHHBIC
AIrOPUTMEI ABTOHACTPOMKHM SBISIOTCS YHHBEPCAIbHBIMHU, WIH IS HEKOTOPBIX
TUIIOB CTAaHKOB TpeOyeTcs pydHas KOPPEKIUsS [apaMeTpOB CaMHUX aJlfOPUTMOB
HACTPONKHU?

6. ITpu xommencanyu Jodra, yIOMAHAETCS, YTO HAJTMYHE TPSHUSI B CUCTEME
MOXKET CHWWKAaTh aMIUIMTyHy aBTokonebanuii (ctp. 80). PaccMarpuBanach u
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ABTOPOM BO3MOYKHOCTB H IIETIECO00Pa3HOCTE HEMOJIHOHM KOMITCHCAIMHU TPEHHS I
6OpLOBI ¢ MpeNeNbHEIMU LIUKIAaMHU, BBI3BAHHLIMH mrodTOoM, Kak albTEPHATHBA
YCIOKHEHHIO CTPYKTYPBI PErynsaropa’?

7. B pabote umerorcsi 0pOPMUTENBCKAC U CTHIMCTHICCKUE HETOIHOCTH, a
HMMEHHO:
- ga puc. 3.33, Her paciuGpoBKU 0603HATCHHH (HampHUMep) «mu»,
- Ha cTp.90 Ha OJTHOM DPHUCYHKE, OJHOMY MAaciiTaby COOTBETCTBYIOT PasHbIC
JUCIOBBIE 3HAYEHU: 5 mu, 25 mu;
- crumuctaka  (ctp.  94): «B  3aMKHYTOH CHCTEME AaBTOMATHHYCCKOIO
yIIpaBIIeHus, B KOTOPO# CHTHAJI BBIXO/A OTCTACT OT 3a/[aHKA Ha I paliaH, Mozym
603HUKHYMb aBTOKOJICOAHUD?,
- Ha cTp. 99 BrOpOro pasziena B GOpMyIeE: «...TECTOBBIA CHUTHAT ut+Au, raoe»
MPOITYyLIEHO BpeMs t; U IIp.

VKasagHple 3aMeuyaHhs HOCAT JMUCKYCCHOHHBIM XapakTep U HE CHMKAIOT
OOGIIYIO BBICOKYIO OLIEHKY JUCCEPTAlIMOHHOM paboThL.

JakoueHue

JluccepranyonHas pabora Alekceea AleKcanapa AJICKCaHIPOBATA
ABISETCS 3aKOHYEHHOM HAydYHO-KBaNIH(DUKAIMOHHOU paboToii, coaepKalen
pellleHHe aKTyalbHON HaydHOH 3ajadu paspabOTKM M MCCICNOBaHUA METOAOB M
CpCICTB TIOCTPOCHUA BEICOKO03((hEKTUBHBIX CHCTEM yIpaBIeHUus
SITEeKTPONPUBOJAMH  METAINIOPEKYIIMX ~ CTAHKOB  IO3BOILIONIMX  ITOBBICHTD
TOYHOCTh ¥ TIPOM3BOAMTENBHOCTD 3IEKTPONPHBONOE 00padaThIBAIONIMX HEHTPOB
TIp¥ AefiCTBIM HENMHEHHOCTEH U yIPyTuX BO3MYIICHHH.

1o MOCTABICHHOMN LIENH, PSMIEHHEIM 3a/la4aM U IMOyYCHHBIM Pe3yIbTaTam
JIMCCEPTAL [IOJHOCTBIO COOTBETCTBYET COELMaNbHOCTH 242 -
DNEKTPOTEXHHYECKHE KOMILIEKCHI H CHCTEMBI.

Hayunple myOmuMKamyyM aBTOpa COOTBETCTBYIOT TeME JUCCEPTALMOHHON
paboTEI, OTPaXkaloT OCHOBHBIE BEIBOJBI U HAYYHBIC PE3YNbTaThl MCCICAOBAHUA.
OCHOBHBIE PE3yJIBTAThl, [TOTYYCHHLIE COMCKATENEM, MOCTOBEPHBI, BBIBOABL U
3aKIF0YEeHHsT 000CHOBAHBL.

Conepxanne asropedepaTa OXBATBIBACT BCE HAY9IHBIE PE3YIBTATEL,
U3JIOKEHHBIE B TUCCEPTALIHH.

Iuccepraiuonnas paboTa MOJHOCTBIO — COOTBETCTBYET — KPUTCPHUAM,
ycranoBneHHBIM  IlonmojkeHMEM O TPHUCYXKIEHMA  yHUCHBIX CTEIIEHEH,
yTBepskaeHnsM [locranoBinenuem Ilpasurenscrea PO or 24.09.2013 1. Ne 842, a
eé aBTOp AsekceeB AneKkcaHp AJIEKCAaHAPOBUY 3aCITy’KUBAET TPUCYXICHNA CMY
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yuéHOM CTeNeHH KaHAMAATa TEXHWYECKMX HayK IO CHeHHanbHOCTH 242 -
DNeKTPOTEXHUYECKUE KOMIUIEKCH ¥ CHCTEMEL.

OdnnpuansHbiil ONNOHEHT

TIpodeccop kadenpsl CHCTEM aBTOMATHHYECKOIO YIPABICHUA (eepaIbHOrO
TOCYAPCTBEHHOTO AaBTOHOMHOTO O0pa30BaTENbHOTO  YHPEKICHHST BBICIIETO
obpasopanns Canxr-[lerepGyprexuli  roCyIapCTBEHHEBIH AMEKTPOTEXHUIECKHUH
yrmepeuret «JIDTU» nv. B.H. Vipsuosa (JlennHa)

HOKTOP TEXHUYECKHX HAyK, ipodeccop

Kysuenos Brnamumup Esrensepud

e I s, ) _
« 74» m A\

Tem: +7 (812) 234-68-18
e-mail: vekuznetcovi@etu.ru

DenepanbHOe TOCYHapCTBEHHOE AaBTOHOMHOE 00pa3soBaTenbHOE YHUPEXJICHUE
BBICIIETO ofOpazoBaHusd «Cankr-IleTepOyprexuii TOCYAAapPCTBCHHBIA
snexTporexnudeckuil ynusepcuter «JIOTH» um. B. M. Yipaxosa (Jlenuna)»

197022, Poccus, Camxr-IlerepGypr, ya. Ilpodeccopa Ilomosa, nom 5,
nurepa @ ten: +7 (812) 234-46-51, e-mail: info@etu.ru, caiit: etu.ru

Hoamuces Kysnenosa B. E. 3aBepsio.

NOOANCy JABEPAW
HAYAJBHHK O0JC
T.4. PYCHEBA

»

D}M’t«w@r W JWWWW 709 2025

o By ST



