OT3bIB

opunmanbHOro  ommoHeHTa  MemepsikoBa Buktopa  HukonmaeBnmua  Ha
IWCCEPTALIMOHHYI0 paboTy AlekceeBa AJsieKcaHIpa AJIEKCAaHIPOBHYA Ha TEMY:
«Pa3paboTka METOJOB ¥ CPEACTB TOBBIIIEHHS KadecTBa  yNpaBJICHUS
ANIEKTPONpUBOIaMH 00pabaThIBAIOIIUX LIEHTPOBY, MPEACTABICHHON Ha COUCKaHUE
YUYCHOH CTEeNeHW KaHAWJaTa TEeXHHUYEeCKWX HayK Mo cheruanbHOocTH 2.4.2 —
DNEeKTPOTEXHUUECKHE KOMIUIEKCH ¥ CUCTEMBI.

1. AKTya.]'lLHOCTL TEMbI MCCJICIOBAHUHA

Tema nucceprammonHoi paboTei A.A. AnekceeBa, TNOCBSIICHHAS
COBEPLIECHCTBOBAHHUIO CUCTEM YIIPABIICHUS 3JIEKTPONPUABOAAMU AJIsI COBPEMEHHOTO
MeTajuioo0pabaTheiBaromero o00pyIOBaHus, SBISIETCS, 0€3yCIOBHO, aKTyaJIBHOM,
MIOCKOJIBKY B YCIIOBUSIX HEOOXOmuMOCTH oOecmeueHus TeXHOJOTHYeCKOTo
cysepeHuTera Poccuu, ocTpo CTOUT 3ajada CO3[AaHUsS U Pa3BUTHUS OTE€YECTBEHHBIX
KOMIIOHEHTOB JIJIsi CTAHKOCTPOEHHS, HE YCTYHAOIUX O CBOMM XapaKTEPHUCTHKAM
3apyOeXHBIM aHAJIOTaM.

ABTOp CHpaBeyIMBO OTMEYAET, YTO SIEKTPONPHUBOABI MOJAY M TJIABHOTO
IBVDKCHUS SIBISFOTCS  KJIFOYEBBIMM  Y3JIaMH, OIPENENSIOMMMHA  TOYHOCTH,
MPOU3BOUTENBHOCTh U Ka4ecTBO 00paboTku Ha ctankax ¢ YITY. CymiecTByromiwit
pa3pblB MEXAYy BO3MOKHOCTSIMM KOMIUIEKTHBIX CHCTEM YIPABIIEHUS OT BELyLIUX
MHUPOBBIX MPOW3BOAMUTENEH K 3a4acCTYHO0 OOIIETIPOMBINUIEHHBIM XapaKTepoM
OTE€UECTBEHHBIX JJICKTPONPUBONOB SIBISETCS CEPHE3HBIM MPETNSTCTBUEM Id
CO3/1aHUsl KOHKYPEHTOCHOCOOHBIX poccuiickux 00pabaThIBalOMUX IIEHTPOB.
Pabota, HampaBneHHas Ha KOMIUIEKCHOE pELICHHE B3TOM NPOOJeMBI, BKIIFOYasd
pa3paboTKy alrOpUTMOB YIIPABICHUS, METONOB UX aBTOMATHYECKOW HACTPOMKHU U
cepsucHoro I1O, umeer Gonblioe Hay9HOE M TPAKTUHYECKOE 3HAYEHHE ISl BCei
OTpAacIIH.

2. O0masi XapaKTepuCTHKA PadoThi

Juccepranusa usnoxena Ha 165 cTpaHUIlaX, COCTOUT W3 BBEJACHHS, NATU
IJIaB, 3aKJIIOYEHHUS, CIIUCKA IuTepaTypsl u3 131 HauMeHoBaHUS U 13 NPUIIOKEHUHA.
CtpykTypa pabOoTHl SBISETCS JOTWYHOM K IOCTIEIOBATEIHHO PACKPHIBAET 3TAIlbI
IIPOBEACHHOIO UCCIENOBaHUs.

Bo BBeneHnn 000CHOBaHa aKTyaIbHOCTh, CHOPMYITUPOBAHKI IE]Ib U 3aa4h
paboTel. B mepBoil riaBe mpoBeneH INTyOOKHA aHAIW3 COCTOSIHHS IMPEIMETHOM
obnactu ¥ copMyTUpPOBaHb! TPeOOBAHUS K COBPEMEHHBIM CHCTEMAaM YIIPaBIICHHUS
anektponpuBogamu (CYJII). Bropas rmaBa mocssieHa pa3paboTKe METOHOB
YIPABIEHUS] ACHHXPOHHBIM ITPUBOJOM IJIABHOTO JBVKCHHUs. B TpeTbeH IJiaBe



paccMaTPUBAIOTCS BOIMPOCHI MOBBIIECHUS TOYHOCTH IPHBOJOB IOJAa4 3a CYET
KOMITEHCAIIHY HEJIMHEWHOCTEW U PE3CHAHCOB B JIEKTPOMEXAHUYECKUX CHCTEMaX.
YerBeprass IJ1aBa IIOCBSAIICHA METOJaM aBTOHACTPOMKM ¥ UACHTUOUKAUUU
napamerpoB CYOIl. B msaTol rnasBe ommcaHa pa3paboTKa [POrpaMMHOIO
KOMILJIEKCA M TPECTABICHBI Pe3yJIbTaThl BHEAPECHUS. B 3aKIIOYEHUH IIOABENEHbI
UTOTH U CHOPMYIUPOBAHBI OCHOBHBIE BBIBOIBL

ConepncaHHe JUCCCpTaliui IOJHOCTBIO COOTBECTCTBYET IIOCTABJICHHBIM
OeisiM M 3aiav4aM. Pabota Hanmcana I'paMOTHBIM TCXHUYCCKUM SA3BIKOM.

3. HayuyHasi HOBH3Ha HCCJICOBAHUA

Haquaﬂ HOBH3Ha IUCCEpTalivy 3aKjIrodacTCs B pa3pa60TKe KOMILICKCA
B3aNMMOCBsA3aHHBIX pemeHHﬁ, HAaIlTpaBJICHHbIX Ha  IIOBBINICHUC Ka4dyeCTBa
YIpaBJIICHUS CTAHOYHBIMHU 3JICKTPOIIPUBOAAMHU.

HawnGoee cymecTBeHHbIE HAYIHBIE PE3YIIbTaThL:

1. Paspabotana cucreMa TPEX30HHOTO yIPAaBIECHUS CKOPOCTHIO aCHHXPOHHOIO
IBUTATENS] TJaBHOTO JBHKEHUA, KOTOpas, B OTIAYME OT TPaJULHUOHHBIX
IIOJXOM0B, obecrmeunBaeT paboOTy ¢ MakKCUMaJbHBIM MOMEHTOM BO BCEM
JMama3oHe CKOpOCTed 3a CYeT CIeNUaTbHOrO 3aKOHa (OPMHUPOBAHUS
MOTOKOCIETUIEHHUS] 1 MOMEHTO0OPazyIomero ToKa.

2. Ilpemnoxena YCOBEpIICHCTBOBaHHAS MaTeMaTHIeCKas MOJIENb
BNIEKTPONPUBOA  TOJAYH, KOMIDIEKCHO  YYHTHIBAIOMIAS TaKue
HEJIMHEWHOCTH, KaK oceBod JodT B mepenmadye u TpeHUEe ¢ dPdexTom
IlITpubeka, dTO TO3BOJSAET Oojee TOYHO  MPOTHO3UPOBATH U
KOMITEHCHPOBATh MOTPEITHOCTH KOHTYPHOU 00pabOTKH.

3. Paspaborana opuruHanbHas crpykrypa CYOII nmogauu, oOpenuHstomas B
cebe MPOTHBOPE3OHAHCHBIA (QUIBTP, NOBYKPAaTHO 3aMKHYTBI KOHTYp
MOJIOXKEHUST W KOMIIGHCATOP TPEHWs, 4YTO OOECIeYMBaeT MOBBILICHUE
KadecTBa 00pabOTKH B IIUPOKOM JUaNa30HE CKOPOCTEH.

4. TlpemioxeHa W aganTUpOBaHA I 3aJad CTAHOYHOIO IIPUBOJA METOIMKA
aBroHacTpoiiku [T ]/[-perynsTopoB, OCHOBaHHAas Ha pEJIEHHOM METOAE,
KOTOpasl II03BOJISET T'WOKO HAacTpaWBaTh KOHTYpPHl YIpaBieHHs 0e3
aIPUOPHBIX 3HAHWH O TapamMeTpax 0O0beKTa.

5. Paspabortana METOINKa MOCJIeIOBATEIbHOU UAeHTUDUKALUH
3IEKTPOMAarHUTHBIX u MEXaHMIEeCKIX apameTpoB IPUBOJA,
obOecreynBaromas NpUEMIEMYO i  [PAKTUYECKOrO  NPUMEHEHHH
TOYHOCTE.

Tematnka paboTsl cooTBercTByeT Im.3 «Pa3zpaboTka, CTPYKTYpHBIA U
apaMeTPUYECKUd CHUHTE3, ONTHMM3alys OJIEKTPOTEXHWYECKHX KOMILIEKCOB,



CHCTEM ¥ WX KOMIIOHEHTOB, Pa3paboTKa anropuTMOB 3((HEKTUBHOTO yIPaBICHUSD)
MacnopTa COEHHATBHOCTH 2.4.2 — « DNEKTPOTEXHUYECKHE KOMILIEKCHl U CUCTEMBDY.

4. Teoperuueckasi ¥ NPAKTHYECKAs 3HAYUMOCTE Pe3yJIbTATOB

Teopernyeckass 3HAYNMOCTE DabOTBHI 3aKIOYAETCs B PAa3BUTUU TEOPUU
YIpaBICHUS] DJIEKTPONPUBONAMI METAUIOPEXKYIIMX CTaHKOB. Pa3spaboTaHHbIE
MOJIETH ¥ METOJIBI YIIPABICHUS BHOCSAT BKJIAJ] B PEIIEHHE MPOOJIEMBI MOBBIIIEHUS
TOYHOCTH ¥ IMHAMUKY PEIU3UOHHBIX JIEKTPOMEXaHUYECKUX CHCTEM.

IIpakTHyeckas 3HAYUMOCTh PE3yJIETaTOB, IPEACTABIECHHBIX B AUCCEPTALUHY,
UCKJTIOYUTENBHO BBICOKA. Pa3zpaboTaHHbie aITOPUTMBI, METOJUKHA ¥ MPOTPAMMHBIE
CpPEeACTBa HE MPOCTO AOBENEHBI OO CTaJWM TOTOBBIX PELICHUMN, a BHEAPECHHI B
COCTaB CEpHHO BBIMyckaemon oTedecTBeHHON cucTteMbl YIIY «IntNC Proy.
YnoMHHaHWE O TOM, YTO JaHHBIE PEIISHUs YCIEMHO dKCILTyaTHPYIOTCS Ha Oojee
gem 200 craHkax Ha Bemylwx poccuiickux mpeanpustusx (AO «KOM3y, AO
«CTII TI3MI1», OO0 «YHUMATUK» ¥ Ap.) W MO3BOJISIOT 3aMEHSTh CHCTEMB! OT
munepoB peiaka (Heidenhain, Siemens), sBisieTcs JTy4ilidM TMOATBEPXKIECHUEM HX
MPAKTHYECKOW IEHHOCTH U BocTpeboBaHHOCTH. Pa3pa®oTaHHBIA NPOrpaMMHBIHN
komruiekc «ServolDEy cylecTBEeHHO yIpOIaeT ¥ yCKOPSET IyCKOHAIAI0YHbBIE U
CEpBHUCHBIE PAOOTHI.

S. O00CHOBAHHOCTH ¥ I0CTOBEPHOCTL HAYYHBIX MMOJIOKEHU

HaydHeie monmoxeHnss OOOCHOBBIBAIOTCS KOPPEKTHBIM INPUMEHEHHEM
TEOPHM  aBTOMATHYECKOTO  YMpPaBJIEHWS,  OJEKTPHYECKMX  MAllUdH U
NIeKTponpruBoa. JIOCTOBEPHOCTH pE3YNBTATOB OUCCEPTAIMOHHONW paboThl HE
BBI3BIBAET COMHEHHW W  TMOATBEPKIAETCS  IIUPOKUM  HCIOJIb30BaHHEM
MaremaTtudeckoro MopenmpoBanus B cpene MATLAB/Simulink, a Taxxke
OonmpmmuM  OOBEMOM  SKCIIEPHMEHTAIBHBIX  HCCIENOBAaHUNA. ODKCHEPUMEHTHI
MIPOBOIMJIMCH KaK Ha 1abopaTOpHBIX CTEHAAX, TaK ¥ Ha pEealbHOM MPOMBIIUIEHHOM
obopynoBanwu (Tokapabii cTaHok «IIportor T630»). Pesynbrarel BHEOpEHHS Ha
IPOMBINUTEHHBIX  MPENNpUATHSX,  TMOATBEPXKIEHHbIE  aKTaMu,  CIyXar
OKOHYATEJBHBIM  J[OKA3aTeIbCTBOM JOCTOBEPHOCTH TOJTY4YEHHBIX BBIBOJOB.
OCHOBHBIE ITOJIOXKEHHS PabOTH OIMyOJIMKOBaHBI B 12 MeyaTHBIX paboTax, B TOM
gucie B 3 cTathsx u3 nepeuns BAK u 4 craresx B U3IaHUSIX, HHIEKCUPYEMBIX B
6a3e Scopus.

6. 3aMeuaHHs ¥ JHCKYCCHOHHbIE MOJIOKEHHUS
[Tpu BBICOKOU O0OmEH omeHke pabOTHI CIEOYeT BBICKA3aThb HECKOJIBKO
3aMeYaHWi U BOTIPOCOB, HOCSIIUX JUCKYCCHOHHBIN XapaKTep:

1. JIns Tpex30HHOUW CHCTEMBI YIIPABICHNUS [IIUHEbHBIM aCHHXPOHHEBIM
anektponpuBonoM (puc.2.10) npemnoxen tunosou IIHM-perymarop CKopocTH,



UHTEPECHO OBUIO OB pPacCMOTpPETH UCIIONB30BaHWE PErysiTopa Ha OCHOBE
HEYETKOU JIOTHKH, a TaKXe HEHpOCEeTeBOro peryysirtopa CKOPOCTH, Ui U3Y4YEHUSs
BO3MOXXHOCTH CHIJKEHUS MEPEPEryMpOBaHusl II0 CKOPOCTH MPUA W3MEHEHUU
apaMeTpOB CUCTEMBL

2. s nOBBITIEHHUS OBICTPONIEHCTBIS aCHHXPOHHOTO 3JIEKTPOIPUBOA C
BEKTOPHBIM  YIIpaBlieHHEM 1enecoobpasHo OpUio OBl MPOAHATM3UPOBATH
BO3MOXXHOCTh  (OPCHUPOBKM MPOLECCOB W3MEHEHWS MAarHUTHOTO IIOTOKa
ACMHXPOHHOTO IBUTATENs B HAYaJIbHbBI MOMEHT MyCKa.

3. Perymsarop Ha 06a3e HEYETKOH JIOIMKH pPacCMOTPEH B CHUCTEME C
O6moxkoM aBTOHacTpoiiku (puc. 4.3), uenecooOpa3sHo OpUTO OBl CPaBHUTH
pe3yIbTAaTUBHOCTh €r0 IPUMEHEHHS C JPYTHMU TUIIAMU aJallTUBHBIX, B TOM YHUCIIE
HEHPOCETEBBIX PETYIISTOPOB.

4. Ilenecoobpasro ObuTO Ooliee JETATBHO PACCMOTPETh PEXUM
TOPMOKEHHS BEICOKOCKOPOCTHBIX CTAHOYHBIX aCHHXPOHHBIX 3JIEKTPOTPUBOIOB.

5. Ha crp. 82 yxa3aHo, 9TO «Ha BBICOKHMX mofadax (Oosbmre 6 M/MUH)
HauOOJNBIIeH TOYHOCTH TmpU padore ¢ NFOGTOM MOXKHO MJOCTUTHYTH [pH
MOCTOSIHHOM Bpemenu T=0, TO ecTh 3aMbIKasi KOHTYP MOJIOXKEHUS UCKITFOUHTENbHO
[0 MaTYUKY Harpy3kuy. He siCHO MOXKHO Jii TOOUTHCS IPUEMIIEMOM TOYHOCTH TIPH
OTCYTCTBHH PENKO HCIIOIb3YEMOTr0 B CTAaH/IAPTHBIX CUCTEMAX JaT4YMKa Harpy3KH.

BrickazaHHble 3aMeuUaHUs HOCST NWCKYCCHOHHBIA XapakTep, HE CHUXAKOT
oOmield BBICOKOW IONOXUTEIBHOM OLICHKKA pabOThl M JHUIIb MNOAYEPKUBAIOT
MHOTOTPaHHOCTh 3aTPOHYTOH MPOOIEMBI.

7. CooTBeTCcTBHE aBTOpedepaTa CofepKaAHUIO JUCCEPTALUH

ABTopedepar TONHO U aNeKBaTHO OTPaXaeT OCHOBHOE COJEpXKaHWe
JUCCEPTalli, €€ HAYIHYIO HOBU3HY U MPAKTHUECKYIO 3HAUUMOCTE.

8. 3akwouenue

HucceprannonHas pabora A.A. AnekceeBa Ha TEMY <<Pa3pa60TIéa METOJOB
M CpEeOCTB  TMOBBIIEHWS  KadecTBa  YOPaBICHUS  3JIEKTPONPHUBOAAMHU
0OpabaThIBAIOMMX IEHTPOB», MPEACTABICHHAS HA COMCKAHUE YUYCHON CTENEHHU
KaHIWJIaTa TEXHWYECKAX HAyK MO CHEeNUaNbHOCTH 2.4.2 — DJIEKTPOTEXHUYECKUE
KOMIUTEKCHI M CHCTEMBI, SIBIISIETCS 3aBEPIIEHHOH HAyYHO-KBATU(PHUKAUOHHON
paboTol, B KOTOpOH pelieHa aKTyajdbHas HaydHas K TEXHUYecKas 3ajaya
pa3pabOTKH W BHEAPEHWS BBHICOKOI(D(EKTUBHBIX CUCTEM YIPABICHUS JUIA
OTE€UECTBEHHBIX CTaHKOB ¢ UITY.

Iucceprarius «Pa3paboTka METOHOB ¥ CPEACTB MOBBIIICHHSA KayecTBa

VIOPaBICHUS 3JIEKTPONPUBOAaMH 0O0pabaThBAIONIMX LEHTPOB» COOTBETCTBYET
KPHUTEPUAM, KOTOPHIM MOJDKHBI OTBEYATH AUCCEPTAL[MM HA COMCKAaHWE YYEHOU



CTENeHH KaHIMOara Hayk, B ToM uuche n. 9-14 Tlonoxenus © NPHCYXKISHHR
yuéHBIX creneHei, yreepxaénnoro HocranornenueM Ilpasurenscraa Poccuiickoi
Oenepauuu oT 24 ceutsabps 2013 r. NeB42, a ee aBTOp, AjNeKceeB AJIEKCAHAD
AJleKCaHAPOBMY, 3aCTY)XMBAeT NPUCYKICHHS YUYEHON CTEleHHM KaHIuW/1ata
TEXHWYECKHX HAYK IO CHEHUANbHOCTHU 2.4.2 — DNEeKTPOTEXHHYECKHE KOMIUIEKCHI 1
CHCTEMBL.

OdunuaabHbIf ONNOHEHT:
3apenyrommii  kadenpoli = «ABTOMATH3MPOBAHHBIM  3JIEKTPONPHBOL U
pOOOTOTEXHHKAY OenepanbHOro rOCYIapCTBEHHOTO OrOIKETHOTO
o0pa3oBaTeNbHOTO  YUpeXJeHuss  Bhicmiero  ofOpasopanust  «JIumenxuil
rOCYIapCTBEHHBIH TEXHUYECKUN YHUBEPCUTETY
1.T.H., npodeccop MeniepsxoB Buxrop Hukonaesuu
Crenpansaocts 05.09.03 — DIeKTpOTeXHAYECKHE KOMILIEKCH M CHCTEMbI
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