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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJIbHiCTh TeMH. 3a/1adya CTBOPEHHA 1H(HOpPMaIIHHO-KEPYIOUMX Ta KOHT-
pomorounx cucteM (IKKC) nnst moizniB pyxomMoro ckiiaay IpUMICBKOTO CHOTyYEHHS
€ aKTyaJIbHOIO, OCKUIBKH, 111 CHCTEMH 3a0€3MeUyI0Th ONTUMI3AIlII0 CHEPIreTUYHHX T10-
Ka3HHUKIB, KOHTPOJb CTATHYHUX 1 AUHAMIYHUX XapaKTEPUCTUK MPOIIECiB, K1 BiAOY-
BalOTHCA y €IEKTPOMEXaHIUHUX cucTeMax 00’€KTiB kepyBaHHs. [IpuMichki enexkTpo-
Ta JU3EJb-TI0I3/IU 3 TATOBUMU €JIEKTPOIBUTYHAMU MOCTIHHOTO Ta 3MIHHOTO CTPYMIB €
CKJIQJJHUMHU 00’ €KTaMU KEPYBaHHsI, 5Kl CIIOKUBAIOTh 3HAUHY KUIbKICTh €HEPropecyp-
ciB, Tomy 3actocyBanHs IKKC 11010 ckopoueHHsI eHEproBUTPAT € EPCIEKTUBHUM.

Biamosinuo no JlepxaBHoi mporpamu "PO3BUTOK pEHKOBOTO PyXOMOTO CKJIaay
COLIIAJTFHOTO MPU3HAYECHHS [l 3aII3HUYHOTO TPAHCHIOPTY M MICBKOTO TOCHOapcTBa”
(ITocranoBa Ka6inety MinictpiB Ykpainu (KMY) Ne 769 Bin 2.06.98) Ta "Konuerrii
JlepaBHO1 IIIIbOBOT IPOrPaMy BIPOBAKEHHS Ha 3aJII3HUYHUX IUIAXaX MIBUIKICHO-
ro pyXy nacakupcbkux noiznis Ha 2005 — 2015 pp." (posnopsmxenHs KMY Ne 979-
p Bixg 31.12.04) akTyasibHUM € BIIPOBAKEHHS i YaC CTBOPEHHS HOBOTO ITOKOJIIHHS
PYXOMOIro CKJIaay MPUMICBKUX IOi3/1B pecypco30epiratouux TEXHOJIOTIH, SKi MO-
KyTb OyTH peainizoBaHi 3a JOMOMOI'OK KOMIT'IOTEpHUX 1HGOPMAIIMHUX CHUCTEM, Ta
3aCTOCYBAaHHS ONTUMAJIbHUX KEPYyBaHb, IO CKJIAJla€ HAPSIMOK AMCEpTALiitHOrO J10C-
JIJOKEHHS.

3B's130K po0OTH 3 HAYKOBHMM NPOrpamMaMu, IJIAHAMH, TeMamu. PoOota
BUKOHaHa Ha Kadenpi oOumciIoBaIbHOI TeXHIKA Ta nporpamyBanus HTY "XIII" y
pamkax nepxoromkernoi temu MOH VYkpainu "Po3poOka Teopii it METOIB MITy4YHO-
ro 1HTCJIEKTY JJII MOJEIIOBAaHHA Ta ONTUMI3allli JUHAMIYHUX  00'€KTiB"
(Ne TP 0104U003016), 3a sikoro 3100yBau OYyB BUKOHABIIEM OKPEMHX PO3JLIIB, 1 ro-
CIAOTOBIPpHUX TeM: 'Po3poOka Ha OCHOBI 1H(OPMAIIHHUX TEXHOJOTIA Ta METOJIIB
IITY4YHOTO 1HTEJICKTY CHUCTeMH KepyBaHHs ausenb-moizaa” (AT3T "Texuoimmekc",
M. XapkiB), "Po3poOka aqroputmiB i mporpam Jjis peamizailii CHCTEMH YIpPaBIIiHHS,
JIarHOCTUKH 1 KOHTPOJIIO TU3eIb-TI013/1a Ha 0a31 MIKpOIPOIIECOPHOTO KOHTpOJIEpa Ta
ix nmocmimkenns’” (TOB HBII "bapron", M. XapkiB), 3a skuMu 37100yBad OyB BiJIO-
BiJIJaJIbHIM BHKOHABIIEM.

Merta i 3aB1aHHs a0caiTKeHHsI. MeToro poOoTH € po3poOka iHGOpMaIlIHHO-
KEepyI4oi Ta KOHTPOJIOI0UOT CUCTEMH IS ONTHUMI3alllil MPOIECiB KEPYBaHHS PyXO-
MOTO CKJIaJly IPUMICBKOTO CIIOJYYEHHS, HOr0 KOHTPOJIIO Ta MOJIIMIIEHHS YMOB po0o-
TH MalluHicTa. J{7Is TOCATHEHHS METH TOCTaBJICHO DS/l B3aEMO3aJIS)KHUX 3a7ad:

1. BukoHaTH aHaji3 Cy4yaCHUX CHCTEM KEPYyBaHHS TSATOBUM PYXOMHM CKJIAJOM
MPUMICHKOTO CIOTY4YeHHs B YKpaiHi Ta y CBITi, COPMYJIOBATH MMOCTAHOBKY 3ajayi
po3pooku IKKC oannuIlb pyXoMOro CKIany.

2. Po3pobutu 1 peanizyBatu IKKC st 3a6e3nedenns 300py, oOpoOKu 1 peect-
pauii JaHuX, 110 3YUTYIOThCS 3 BUMIPIOBAJIbHUX JTATYMKIB, KOHTPOJIIO CTaHy 00’ €KTa
KepyBaHHS, (popMyBaHHS KEPYIOUNX BILIUBIB.
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3. Po3poOutu MareMaTH4HI MOJENI €IeKTPOMEXaHIYHUX CHUCTEM OO0 €KTIB Ke-
PYBaHHS JJIsl pO3B’sI3aHHSA 3a/1a4 ONTUMAJIbHOTO KEPYBAHHS PYXOM.

4. PO3BUHYTH Ta aJanTyBaTH METOJ TEPMIHAIBHUX KEPYBaHb I PO3B’A3aHHS
3a/1ayl ONTUMAJIBHOTO KEPYBAHHS PyXOM I013/11B Y peaIbHOMY 4aci.

5. Po3p’si3atu 3amauy onTuMizallii CUCTEMH KEpPyBaHHS MOi3Ay 13 TATOBUMHU
JBUTYHAMH MOCTIHHOTO CTPYMY JJIS 3MEHIIICHHSI €HEPTOBUTpAT.

6. Po3poOuTtu crucrteMy KOHTPOJIO CTATHYHUX 1 JUHAMIYHUX XapaKTEPUCTHUK
MPOLIECIB, K1 MPOTIKAIOTh B €JIEMEHTaX €JIEKTPOMEXaHIYHUX CUCTEM OJIMHUIIb PYXO-
Moro ckiany, sk miacucremy IKKC.

7. Po3poOuTH cuUCTEMy HIATPUMKH MPUUHATTS PillleHb MAIIUHICTOM, sIKa JO-
3BOJIUTHh 3MEHIIIMTH BUTPATH €HEPTOPECYPCIB Ta TMONIMIIATH SKICTh KEPYyBaHHS, SK
nigcuctemy IKKC.

8. IlinTBepAMTH MPABUIIBLHICTh 3aIIPOINIOHOBAHUX PIIIEHB 3a JIOTIOMOI'OK0 JTOCIi-
JOKEHHST pO3pOOJIEHUX CHCTEM, METOJIB W alropuTMiB Ha MOJIEISAX 1 peaqTbHUX
00’€KTax.

06’exm OocniddcenHsi — TIPOIECH KEPYBaHHS TSATOBUM PYXOMHUM CKJIaJ0M
MPUMICBKOTO CIIOJTYYEHHS.

IIpeomem Oocnidxcennss — iHPOpMaIlIiHE Ta MaTeMaTUYHE 3a0e3MeYeHHs OIl-
THUMI3aIlli MPOIECIB KEPYBaHHS Ta KOHTPOJIIO TSATOBUM PYXOMHUM CKJIAJIOM MPUMIChH-
KOTO CIIOJTyYEHHSI.

Memoou oocnidxcenns. TeopeTHUHI MONOXKEHHS 1010 MOO0YI0BU MaTeMaThuy-
HUX MOJIEJeH MOi3/iB Ta iX CUCTeM KEPYBaHHS 1 MaTeMaTHUYHE MOJEIIIOBAHHS 3aCTO-
COBaHI IiJl Yac yJAOCKOHAJIIOBAaHHS 1CHYIOUOI CUCTEMH KEpYyBaHHSI MPUBOJOM €JICKT-
pOMOi3ay 3 TATOBUMH JABUTYHAMH TOCTIMHOTO CTpyMy, YTOUHEHHS MapameTpiB CUC-
TeM aBromatnyHoro kepyBanHs (CAK) mpuBomoM 3 ABUT'YHAMHU 3MIiHHOTO 1 TOCTIM-
HOTO CTPYMIB, AOCIIDKEHHSI 00’ €KTa KEPYBaHHS y IIJIOMY; T€OPisl ONTUMAIBHOTO Ke-
pyBaHHS, METOAM TEOPli KOHTPOJIIO Ta TEOPisl HEHPOHHUX MEPEX — i 4ac pO3pOOKHU
CUCTEM KepyBaHHS i KOHTPOJIIO €JIEKTPO- 1 JU3EIb-TIOT3/IiB.

HaykoBa HOBU3HA OJep:KaHUX Pe3yJbTATIB. Y X0/l PO3B’s3aHHS MOCTaBIIe-
HUX 337]a4 OTPUMaH1 HACTYIIHI HAYKOB1 pe3yJIbTaTH:

1. Brnepie jy1si HOBITHIX AW3€Ib-TIOI3/1B, 110 BUTOTOBJSIOThCA B YKpaiHi, 3a-
npononoBana crpykrypa IKKC ta BukopucroByBaHi y Hiil MeTou 00poOku iHDOP-
Maiiii, 110 JO03BOJIMJIO ONEPATUBHO 31MCHIOBATH aHaII3 MPOIECIB, SKI MPOTIKAIOTh B
eJeMeHTax CUCTEMH, (hopMyBaTH HEOOXIJIHI JAaHi JUIsl BUPOOJIEHHS KEpYIOUUX CUTHa-
JiB, BU3HAYATH KEPyBaHHS y PEKMMI PEATHbHOTO Yacy 3 ypaxyBaHHIM 33JJaHOTO KpH-
TEpit0 SKOCTI, 3/1MCHIOBATH ONEPAaTUBHUI KOHTPOJIb (YHKIIOHYBAaHHS CHCTEM SIK Y
MpoLeci HAJIaroKeHHsI, Tak U y MpoLeci eKCIlTyaTarli.

2. YIoCKOHaJIeHI MaTeMaTUYH1 MOJIEN €JIEKTPOIOi3/1a, IO I03BOJIUIO ONTHUMI-
3yBaTH iCHYIOUY CHCTEMY KepyBaHHS, BU3HAYUTH KOHCTPYKTUBHI TTapaMeTpHU KOMIIO-
HeHTiB CAK enektponoizia, MpoBECTH KOMILUIEKCHI JOCTIPKEHHSI Y 3aMKHYTIH CHC-
TeM1 KepyBaHHS.
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3. JicTaB moaanbIIvii pO3BUTOK METOJ TEPMIHAIbHUX KE€PYBaHb, 110 JO3BOJIH-
70 (hopMyBaTH ONTUMAIBHUNA TATOBUNA MOMEHT MOi3AY y pealbHOMY Yacl Ta MiHIMi-
3yBaTH €HEPreTHUYH1 BUTPATH.

4. Briepiie 3arponoOHOBAHO METOJ KOHTPOJIO Ha OCHOBI TaKCOHOMIYHOIO TMO-
Ka3HUKA JJI1 OJIMHULIb PYXOMOI'O CKJIaAy, 110 JO3BOJIWIO CIPOCTUTH BUSIBICHHS PO3-
JaJHaHb Y CHUCTEMI Ta 3[IACHEHHS OMEPAaTUBHOTO KOHTPOJIO PI3HOTUITHUX Ta 3MiH-
HUX Y 4acl XapaKTepPUCTUK 00’ €KTa KepyBaHHS.

5. Po3BHHYTO METOIUKY MPOTHO3YBAHHS MPOIIECIB OOKCYBaHHS, SIKa J03BOJISE
Ha BIMIHY BiJ BIJOMUX METOJIUK OLJIBII ONEPAaTUBHO MEPENIKOKATH PO3BUTKY OOK-
CyBaHHS NUIIXOM (OPMYBaHHS BIAMOBIAHUX CUTHATIB JJI1 CHCTEMU KEpYBaHHS.

6. [dictana nmoganblinii pO3BUTOK CUCTEMA MIATPUMKHU MPUNAHATTS pillleHb Ma-
IITUHICTOM, sika € ckJagoBoro yacTuHO IKKC Ta m03BosIsI€ 3MEHIINTH BUTPATH CHEP-
ropecypciB 1 MOJIMIIUTH SIKICTh KEPYyBaHHS.

IIpakTHyHe 3HAYEHHSI OJEP:KAaHUX pe3yJbTATIB y rajay3i aBroMaTusaunii
NnpoueciB KepyBaHHA:

- 3ampoIlOHOBAaHA i peani3oBaHa 3 BUKOPUCTAHHAM MPOTPaMOBAHOIO MIKpOII-
pouecopHoro kontposiepa IKKC, sika 103Bonuna CnpoCTUTH HAJIATOJKEHHSI CUCTEMU
KEepyBaHHsI, KOHTPOJb TEXHIYHOIO CTaHy EJIEKTPONPUBOAY OJIMHHUIL HPUMICHKOTO
PYXOMOTO CKJIaay Mij 4ac eKCIulyaTallii;

- pospobiieHa i peanizoBana Ha [IEOM maTtematuuHa MOAENb €JIEKTPOIOi3aa
13 CHHTE30BaHOIO CHCTEMOIO KepYBaHHsI, 1110 JO3BOJISIE HA CTaAil MPOEKTYBaHHS 3aMi-
HUTHU €KCTIEPUMEHTAIIBbH1 JOCIIKEHHS MOJICITIOBAaHHSIM;

- 3a JIONOMOIOI0 3alpONIOHOBAHMX AJTOPUTMIB CHUHTE3y KEpyBaHb, METO/IIB
KOHTPOJIIO 1 MOJenei, po3po0JeH] CTPYKTYpH Ta BU3HAUYEHI MapaMeTpU CHCTEMH
KkepyBaHHs pyxoM noizny Ta CAK enekTpomnepenaui, siki 3a0€3MeUyOTh. 3MEHIIICHHS
CHepreTMYHUX BHUTPAT HAa OAWHMIIO TEPEBE3CHOTO BaHTAXy, IIiABUIICHHS
KOM(OPTHUX YMOB y TPOIIECI TEPEBE3CHHS MACAKUPIB; aBTOMATHU3AIII0 KOHTPOJIIO
MPOTIKAHHS MPOIIECIB Y €JIEMEHTaX €IEKTPOMEXaHIYHOI CUCTEMH TO13/1iB.

Pe3ynbraTi poOOTH BIIPOBAJIKEHI:

- Il 3aBox "EnexkTpoBaxkMain' (M. XapKiB) Mij 4ac MyCKOHANIArOIKyBaJIbHUX
poOIT ynepiie 30y/10BaHOTO B YKpaiHi AU3eb-110i3a 3 aCHHXPOHHUM IIPUBOJIOM, JI€
3acrocoBaHa IKCC, sika 103BoJMIa CKOPOTUTH 4Yac HACTPOIOBAHHS CHUCTEMH Kepy-
BaHHsI, a TAKOX 3a0MIaINTU MaTepiajbHi Ta TPYAOBI peCypcH;

- BAT HJI "TlepetBoproBau” (M. 3anopixxsi) miJ 4ac po3poOKH CUCTEM Ke-
PYBaHHSI €TIEKTPOITPUBOJIOM JTN3€ITb-TIO13/1iB;

-y HaBdasibHOMY miporieci HTY "XIII" na kadeapi oOuucaItoBaIbHOT TEXHIKH
Ta MPOTpaMyBaHHS IiJ Yac MPOBEIAEHHS JTAOOpaTOPHUX POOIT 3 Kypcy ''CucteMHui
aHaJi3 Ta KOMIT IOTEPHE MOJICITFOBaHHS .

Ocobuctuii BHecok 3100yBada. Bci OCHOBHI pe3yibTaTH aucepTaliiiHOi
po0OOTH, fIKI BHUHECEHI Ha 3aXWCT, OTpUMaHl 3100yBauem ocobucto. Cepen HUX:
MPOBEICHO CHHTE3 ONTHMI3AIMHOI MOJENI  eJEKTPOMEXaHIYHOI  YaCTUHU
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€JIEKTPOTOi3ly 3 BUKOPUCTAHHAM aJalTOBAHOTO METOJY TEPMIHAIBHUX KEepyBaHb 1
cunte3 CAK moizgy [1, 10]; 3ampomoHOBaHi aaropuTMU CHUHTE3Y TEepMiHAJIbHHUX
KepyBaHb PYXOM TIOi3/ly, PO3paxyHKYy BeKTopa-QyHKIIl KEpyBaHHS Yy pEeXHUMI
peansHOrO Yacy [2, 16]; 3anpononoBana crpykrypa IKKC i 3anpornonoBano 3aci6 ii
peasnizalii, po3po0JeHi CTPYKTYPH JaHUX, MaTeMaTH4YHA MOJIE]h CUCTEMHU KEPyBaHHS
[3, 11, 15]; 3amponoHOBaH1 apXiTeKTypa Ta aJrOpUTMHU POOOTH HEHPOHHOI Mepexi
JUTSI aIaliTUBHOTO KOHTPOJIIO TUHAMIYHHUX XapaKTePUCTUK NIu3enb-moizay [4, 5, 7];
3alpONOHOBaHA HEHUpOHHA Mepexa JUIsl KOHTPOJIO MpOIEeCciB OOKCYBaHHS TpU
pO3roHi moi3gy [6]; OTpUMaHiI ONTUMAJIbHI KEpyBaHHS PO3TOHOM IOI3Y 3a
JOIIOMOT0I0 IPUHLIMITY MakcuMyMy [8, 13]; 3ampornoHoBaHa cHUCTEMa KOHTPOJIIO Ha
OCHOBI TaKCOHOMIYHOTO MOKAa3HUKA AJISl JOCHIIKEHHSI PI3HOTHUITHUX XapaKTEPUCTHK
o0’ekTa KepyBaHHS B TMpoOIeCi eKcIuTyararii pyxomoro ckmaxy [9, 12, 15];
3alpONOHOBaHA CHUCTEMa MIATPUMKUA NPUUHATTS pIIIEHh MAIIMHICTOM  JUIS
iIeHTUdIKAIT peXXUMIB POOOTH elieKTpoobiaaHanHs [14].

Amnpobauia aucepramii. OCHOBHI pe3ysibTaTU AUCEpTallIiHOI poOoTH Oyiu
MOBIJJOMJIEHI i TPOMIIIIIM OOTOBOPEHHS HA MIKHAPOJHIM HAayKOBO-IPAKTHUYHIN KOH-
(depenii "Hayka 1 comianbHi mpoOJieMH CyCHIIbLCTBA: JIIOJAUHA, TEXHIKA, TEXHOJIOT1S,
noBkuLIs " (Xapkis, 2001 p.); 3, 4 1 7-if MDKHapOAHUX HAYKOBO-TEXHIYHUX KOH(Depe-
Hix "llpobnemu iHpopmatuku Ta MmoaentoBanns (Xapkis, 2003, 2004 1 2007 p.);
MIKHApOJIHUX HAyKOBO-TEXHIYHUX KOH(pepeHUiax "[HpopmalliitHi TEXHOJIOrII: HayKa,
TeXHiKa, TEXHOJIOTii, ocBiTa, 3H0poB's" (Xapkis, 2002, 2004, 2006 i 2007 p.); 3-i
MDKHApOJIHIM HayKOBO-TeXHIuHIM KoH(epeHi "[ndopmarliiiina TexHika Ta eJlIeKTpo-
mexanika" (JIyrancek, 2005 p.); MibkHApoaHINH KOH(epeHIii 3 kepyBaHHs "ABTOMa-
tuka-2005" (Xapkis, 2005 p.).

IMyoaikanii: OCHOBHI TOJIOXKEHHSI AMCEpPTaLliHOI poOOTH OmyOJIKOBaHI B
16 naykoBux mparsix, cepen Hux 10 —y ¢axoux HaykoBux Bumanuiax BAK Ykpainu.

Crpykrypa aucepraunii. J(ucepramiiina po6oTa CKIagaeTbCs 31 BCTYMY, YOTH-
PHOX PO3/LIIIB, BACHOBKIB, TOJATKIB Ta CIIUCKY BUKOPUCTaHUX Jxepel. [loBHuit 00-
caT aucepTarii ckiagae 228 cropinok, 3 aux 30 UTrocTpartiiid mo Tekcery; 48 imocTpa-
i Ha 25 cTop.; 4 Tabnuii mo Tekcty; 4 Tabnwmii Ha 6 cTop.; 5 qomatkiB Ha 33 CTOP.;
138 naitmeHyBaHb BUKOPUCTAHUX JIITEPATYPHUX JKepe Ha 15 cTop.

OCHOBHMUM 3MICT POBOTH

Y BCTYNHiM YacTHHI HABEJIEHO 3arajibHy XapaKTEpPUCTUKY pOOOTH, OOIPYHTO-
BaHO aKTyaJbHICTh, C(HOPMYIBOBAHO METY Ta OCHOBHI 3aJaul JOCIiIKEeHb, BU3HaUeE-
HO METOJIM PO3B’SI3aHHS MOCTaBJIEHUX 3a]a4, CPOPMYJIHOBAHO HAYKOBY HOBU3HY pO-
00TH Ta TPAKTUYHY IIHHICTH OTPUMAaHUX pe3yJsbTaTiB. HaBenmeHi maHi mpo BOpoBa-
JDKEHHS pe3yJIbTaTiB poOoTH, i ampodallito Ta myoJTiKaii.

Y nepumomy po3aiji NpoBeIeHO aHaJI3 METOIB KepyBaHHS IIBUIKICTIO pyXy
MPUMICHKHUX TOI3/1IB 3 TITOBUMH €JIEKTPONPUBOJIAMU TTOCTIHOTO Ta 3MIHHOTO CTPY-
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MIB 3 MOy BIOCKOHANIOBAHHSA CHCTEM KEPYBaHHS IMPOLIECAMU PO3TOHY MOi3/iB
i 3a0e3neyeHHs] eKoHOMIT eHeproHociiB. [loka3zana BakinBa pojib 3aCTOCYBAHHS
iHpOpMaIlIHHUX CHCTEM Ha 3alli3HUYHOMY TPAHCIOPTI, SK 3aci® moOyAoBH €IUHOI
IKKC nyst BukoHaHHs QyHKIIH ONTUMAJIBbHOTO KEPYBAHHS Ta Cy4aCHUX METOJUK KO-
HTpOJIt0. TakoX HaBEJGHUM aHaji3 METOIB 1 KPUTEPIiB SKOCTi, BUKOPUCTOBYBAaHUX
g cuate3y CAK mBHAKICTIO pyXy MOi3/1B.

Busnaueno merty naHoi poOoTu i chopMylbOBaHUM psAl 3aBIaHb, SKi y Hid
PO3B’S13yBaTUMYThCSI.

B napyromy po3aisii po3riisiHyTI €JIeKTPOMEXaHIYHI CXEMH E€JIEKTPOIoi3ay 3
JABUTYHAMU NOCTIMHOTO CTPyMY Ta JU3€Jb-NOi31y 3 TATOBUMH aCUHXPOHHUMHU JBU-
ryHamu, po3risiHyTi nutaHHs po3poOku IKKC, marematnyanx mMozaeneit 00’ €KTiB Ke-
PYBaHHS 1 METOJIIB JUISI X KEPYBAaHHSA Ta KOHTPOJTIO.

s HoBiTHBROTO Ju3enb-noizay JEJI-02 po3pobieHa Ta BnpoBaIkeHa cydacHa
IKKC, sika 31aTHa po3B’sI3yBaTH IIMPOKE KOJIO 3a71a4y Bijg 300py, 0OpOOKH Ta peect-
pauli JaHuX 10 QOpMyBaHHS KEPYIOUMX CUTHAIB, KOHTPOJIO CTaHy 00’€KTa Kepy-
BaHHS y IIUIOMY, Ma€ THYYKI MOXJIMBOCTI 3 KEPYBAHHS YCTaBKaMU Ta IapaMeTpaMmu,
MoAu(IKaLil CTPYKTYpU CUCTEMH, a TAKOK MOJAJIbIIOMY HAPOIIYBaHHIO (PYHKIIOHA-
asHOCTI. IKKC Mmae iepapxiuHy CTpyKTypy, SKa HaBe/lIeHa Ha puc. 1, Ta ckiagaerbes 3
OKpeMHUX OJIOKIB, 110 TOB’sA3aHl MK COOOI0 3araJlbHUMHU 3aJladaMu BEACHHS IOI31Y,
K 00’€KTa KEpyBaHHS.

[HOOPMALIIMHO-KEPYIOUA TA KOHTPOJIIOIOYA CUCTEMA

— N~

Cucrema mig- Cucrema dop-
Cucrema ¢op- Cuctema 3060py, C TPUMKH MYyBaHHS Ta
nucTeMa KOH- o .
MYBAHHs KEPY- 00pobKH Ta pe- MPUMHATTS 30epiraHus
IOYHX CUTHAJIB €CTparlil TaHuX TpoJIto pileHs Ma- YCTaBOK i 3a-
IIUHICTOM BJIaHb
PospaxyHoxk .
KepyBanus . L PaxyH IIporro3y- [Tlincucrema
KepyBanns Bisyaumizaris | | Takconomiu- .
eJIeKTpoTrIe- BaHHS OOK- iH(hopMy-
pyxom JaHUX HOTO TIOKa3-
penavero — CyBaHHSA BAHHA

Puc. 1. Ctpykrypa IKKC

Cucrema (popMyBaHHS KEPYIOUHUX CUTHAIB 3T1HO 13 3aBAaHHAM (HOPMYE CHUT-
HaJIM KEPYBaHHS 3a METOAOM JIBOCTAIHOI ONTUMI3allii: KepyBaHHS PyXoM (BU3HAUYCH-
HSl TATOBOTO MOMEHTY IS OKpEMUX IUISHOK HUIAXY B 3aJIEKHOCTI B/l 3aBaHTaKCHHS
noi3ay, NpoQuLII0 3aTI3HUYHOTO NUIAXY, PO3KIAAY PYXy) Ta KepyBaHHS CICKTPOIPH-
BOJIOM (peajti3allisi TArOBOro0 MOMEHTY BIJIITOBIIHO JIO TIEBHOTO THITY TIPUBO.Y).

Cucrema 360py, 00pobku Ta peectparii manux (30PJl) BUKOHYE TpUHAHATTS
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MOTOYHUX 3Ha4eHb Bia matuukiB 1 mpuctpoiB CAK, Bukonye 00poOKy Ta (inbTpaliiro
CUTHAJIB, HOpMaJi3allilo i mepeTBOpeHHs y (opMaT, BIAMOBIIHUN A0 (HI3UUHUX Be-
JUYUH. 3aranoM BBOAUTHCA 20 aHAIOTOBUX Ta 32 AUCKPETHUX CUTHAIB.

[Tizcuctema Bizyanizallli JaHUX BiIoOpaxkae y pekKuMi peasbHOTo 4acy MmoToy-
Hl 3HAQYCHHS. CUTHAIIB 3 JIATYMKIB (1104l ¥ aKTUBHI CTPYMH JIBUTYHIB, HAIIPyTH Te-
HEpaTopa Ta JIAHKU MOCTIHHOTO CTPyMY, YAaCTOTH OOEpTaHHS reHepaTopa 1 POTOpiB
JBUTYHIB, TEMIIEPATypH T€HEpATOpa Ta JBUTYHIB), CUTHAIIB KepyBaHHS (30yKEHHS
reHeparopa, riMOrMHa MOJYJISIIT Ta YacTOTa MEepeTBOPIOBAYIB YACTOTH, YaCTOTA KOB-
3aHHS, HOMEp IMO3UIlli KOHTpoOJepa MallIWHICTa), CTaTUCTU4YHOI 1H(opMali (uac,
MIBUJIKICTh OOMIHY, KUTBKICTh BUSBJIICHUX ITOMUJIOK TP MEpelaBaHHl, KIJIbKICTh BiJI-
MpaBJICHUX Ta OTPUMAHUX TMAKETIB JAHUX ), a TAKOK BUKOPHUCTOBYETHCS TSI TIEPETJIs-
Iy HaKOMMWYEeHMX AaHuX. BinmoOpakeHHsA 3Ha4Y€Hb 3MIHHUX y PEeaTbHOMY Yaci BUKO-
HaHO y BUIIAAI m’saTH ekpaniB: 'Mammnict”, "llIBuakicts”, "EnexTponepenaua’,
"Isuryn" ta "I'enepatop”. Pazom 3 cucremoro 30P/] 11 cucrema sBisie co0010 TO-
TY>KHUI IHCTPYMEHT HE TUIbKH ISl KEPYBAaHHS Ta KOHTPOJIIO €JIEKTPONIPUBOLY, ae i
I HACTPOIOBAHHS CUCTEMU KepyBaHHS, CTBOPEHHS HOBUX CHUCTEM KOHTPOJIIO  Jia-
THOCTHKH, YIOCKOHAJICHHSI ICHYFOUHX CHCTEM.

Cucrema KOHTPOIIO KOHTPOITIOE QYHKIIOHYBAHHS €HEPreTHYHUX CUCTEM T0i3-
7y 3a CUTHajJlaMH, 1110 3HIMarOThCA 3 nart4yukiB. [Ipu nbomy GopMyroThes BiAMOBIAHI
CUTHAIIN 3aXUCTy. KpiM 1bOTO, /711 BUSBICHHS PO3JIaHAHB Y CHCTEMi BUKOPHUCTOBY-
€THCSI PO3PAXYHOK TAKCOHOMIYHOI'O MOKA3HUKA, a JIJIsl IPOTHO3YBaHHS MPOLIECIB OOK-
CyBaHHS PO3po0JIeHA IITy4YHa HEUPOHHA MEpPEeKa.

Cucrema HATPUMKH TPUUHATTS pilleHb 3a0e3nedye MIATPUMKY MalIuHICTOM
ONTHMAJIBHAX PEXUMIB KepyBaHHS IMOi370M IIJITXOM aHaTi3y MOTOYHUX CHUTHAMTIB 3
JNATYUKIB, CUTHAJIIB KEpPYyBaHHS, CUTHAIIB 3aBJaHb, a TaKOX IOTOYHOTO CTaHy
0o0’exTa KepyBaHHs y nuiomy. Pedynbratu aHamizy BioOpakaroThCs 3a JOIMOMOTOIO
MiJCUCTEeMHU 1HPOPMYBaHHS.

Cucrema ¢opmyBaHHs Ta 30epiraHHsl YCTAaBOK 1 3aBJaHb 3a0e3Meuye MOKIIHU-
BICTb HAaCTPOIOBaHHS MapaMeTpiB CUCTEMHU KepyBaHHS (pi3H1 KOe(]il[leHTH, MOCTIiHI
4acy, NOPOTH MIHIMAJIbHUX 1 MAKCUMAJIbHUX 3HAUYE€Hb CUTHAIIIB), 3aBJIaHHS MapaMeT-
PIB CUCTEMH KEpPYBaHHS y PI3HUX pEeKUMax (DYHKIIIOHYBAHHSI IS MOXJIMBOCTI pealti-
3aIlii pi3HUX BapiaHTIB KOHPITypaliii cuCTeMH KepyBaHHs. 3arajibHa KUTbKICTh Iapa-
METpIB, III0 MOKYTh OyTH 3MiHEHI, cKi1agae 163.

Po3pobka KkOXkHO1 3 MiJCUCTEM BHKOHAHAa HAa OCHOBI METOMAIB CY4YacCHUX
KOMIT FOTEPHUX Ta 1HPOPMAIIIHIX TEXHOJIOT1H, METOAIB TEOPii ONTUMAIBLHOTO KEepy-
BaHHs, MATEMAaTUYHOTO MOJEIIOBAHHS U HEUPOHHUX MEPEXK.

Po3pob6iiena maTemMaTnyHa MOJEIb €IEKTPONIPUBOIA TIOCTIHHOTO CTPYMY 3 Of-
HUM CKBIBaJICHTHUM JBUTYHOM.

B makeTi MonentoBaHHs HEMEPEPBHUX CUCTEM pO3pO0OJIeHA CTPYKTYpHA cXema
MOJIeII, SIKa BUKOPUCTOBYETHCS JJIS TOCTIKEHD Ta YTOUHECHHS IMapaMeTPiB CXEMHU.
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PeanizoBaHa 3 BUKOPUCTaHHSIM IaKeTa MOJICTIOBAHHS HEMEPEPBHHUX CHCTEM
MaTeMaTHYHA MOJIEJb €JIEKTPONPUBOAA 3 TATOBUMH ACUHXPOHHUMH JBUTYHAMH BH-
KOPUCTOBYBAJIACh Y JTOCTIHKCHHSIX.

AnanTaiiisi METOly TEpMIHAJIBHUX KEPYBaHb JJIsl CHHTE3Y CUCTEMHU KEpPYBAaHHS
PYXOM €JIEKTPO- UM JU3€JIb-TI0134y HEOOX1/1HA JJIsl 3MEHIIEHHS KUIBKOCTI PO3paxyH-
KiB MiJ1 Yac MOIIYKY KE€PyBaHb, AJIs MOKIIMBOCTI HOTO 3aCTOCYBaHHS MiJ Yac pyxy.

Sk xepyBaHHSI 00paHO TATOBUN MOMEHT M, 110 BUPAKEHUHN SIK (DYHKIIIS IS
Xy S (Co, C1, C2 — MOCTIHI KOCPIIIEHTH):

1 dZS ds dS) | jmg Ry
Mo = e =K, 13
T mRy a2 |eth (dtj 1000 (13)

3MiHYy UUIIXYy M 4Yac pyXy MOXKHA oOmnMcatu SK (yHKI0 dacy
S(t)=C;+C, t+...+C; t'™!, ToMy TATOBHiT MOMEHT TAKOX MOKE OyTH OMHCAHMIT K
¢bynkmis ygacy. Kinbkicts koedimienTiB C; MOXHa OOMEXUTH KUIBKICTIO B1IOMHX

IPaHUYHUX 3HA4YCHb (I NUIAXY, MIBHAKOCTI Ta MPUCKOPEHH:). SIKIIO MO3HAYUTH
IPaHUYHI YMOBH I10 IUISAXY, MIBHUAKOCTI Ta MPUCKOPEHHIO K So, S1, Vo, Vi, Go, G1
BIJINOBIJIHO, TO OTPUMAEMO CUCTEMY 13 6 JIHIHHUX PIBHSAHD, 3 SIKUX MOTPIOHO 3HANTH
6 HeBigoMuX KoedilieHTiB. TakuM YMHOM, € MOXJIUBICTh BUKOHYBATH PO3PaXyHOK
Koe(ilieHTIB 0OMEKEHOI0 KUIBKICTIO ONepaliil y pealbHOMY Yaci Mij 4yac pyxy.

JIJis KOHTPOJIIO CTATUYHUX XapaKTEPUCTHK B €ICKTPOIPHUBOII AU3EIb-TIOI3Y, 3
METOIO BUSIBJICHHS PO3JIaJJHAaHb OOpPaHO TaKCOHOMIYHUN MOKA3HMK, SKUU € 1HTerpa-
JHHOIO OINIHKOIO, SIKa BPaxoBye 0araTo pi3HOTUITHMX CUTHAIIB 1 mapameTpiB. Takum
YMHOM, aHAJII3YIOUH JIMIIE OJUH CUTHAJ, MOKHA KOHTPOJIIOBATU CTaH 00’ekTa. Po3-
paxyHOK IMOKa3HUKA BUKOHYETHCS 3a JOMTOMOTOI0 HEUPOHHUX MEPEK.

OcCKkiJIbKU peXKUMU (DYHKIIIOHYBAHHSI €HEPTEeTUYHHX JIAHOK JIU3ENIb-TI0i3/1a MPU
PI3HHX TMO3UINAX KOHTPOJEpa MAIIMHICTA ICTOTHO BIAPIZHSIOTHCS OJIMH BiJ OJTHOTO,
TO MPOMOHYETHCS TAKCOHOMIYHUM MOKA3HUK PO3PAXOBYBATH ISl KOMKHOT MO3MUIIIT KO-
HTpOJIepa MalIMHICTa OKPEMO, TOOTO BUKOPUCTOBYBATH BEKTOPHUN a00 OaraTokoM-

TOHEHTHHII TakcoHOMiuHmiT mokasuuk D = (d?,...,d™), e N, — KimbKicTh MO3MLA
KOHTpoJiepa MamuHicTa. OKpiM BUKOPUCTAHHS TaKCOHOMIYHOTO TOKA3HHUKA ISl BU-
SIBJICHHSI PO3JIaIHAHb 3aIIPOTIOHOBAHO BUKOPHUCTOBYBATH TAKCOHOMIYHUH MOKA3HUK U
TSl KOHTPOJTIO JUHAMIYHMX MPOIECIB.

Jlnst po3B’si3aHHS 3a/1a4l NPOTHAlT OOKCYBaHHS 3allpOIIOHOBAHA MPOTHO3YIOYa
HEHWPOHHA MEpeXka, SKa JO3BOJISE 3HAYHOI MIPOI0 BUPIMIUTUA MPOOJIEMY PaHHBOTO
BUSIBJICHHS TIPOIIECiB OOKCYBaHHS 1 103a. PillleHHs TpyHTY€EThCS Ha aHami3i iHopma-
11ii, 1[0 MICTUTHCS B TIOCJIIJIOBHOCTI 3HAYEHb BUXITHOTO CUTHATY 00'€KTa KEpyBaHHSI.
Sk BXiTHUN CUTHAJ I MiACUCTEMU TIporHo3yBaHHs OokcyBaHHs B IKKC Bukopwuc-
TOBYETHCSI PI3HUIIEBUN CUTHANT OOEpTaHHS POTOPIB JABUTYHIB. Y 3ampONOHOBAHOMY
METO/I1 KOHTPOJIIO 1 MPOTHO3YBAaHHS MPOIIECiB OOKCYBaHHS KOJIICHUX Tap BUKOPUCTO-



8

BYETbCS HEHPOHHA Mepexka, sfKa 3a 3MIHOIO CUTHANy PI3HUIEBOTO OOKCYyBaHHS J0-
3BOJISIE TIEPEN0aYUTH MOKITNBE BHHIUKHEHHS 1 PO3BUTOK JaHUX MPOIIECIB.

Jl71s HaBuaHHS HEMPOHHOI MEpEeKi BUKOPUCTAaHI BHOIPKU, OTPUMAaHi B PE3yJib-
TaTi aHaji3y BEJIUKOI KUIBKOCTI peaIbHUX IPOIIECIB, K1 3apeECTPOBaHI 3a JOMOMO-
roto IKKC.

Y TpeTboMy po31isli BUKOHAHO CHHTE3 CUCTEM KEpyBaHHS PYXOM 1 €JIeKTpOI-
PHUBOJIaMU €JIEKTPO- Ta AU3EIIb-TIOT3/1B MPUMICHKOTO CIIOTyYEHHS.

3ajauero CUCTEeMH KEepyBaHHS PYyXOM € BU3HAYEHHS 3MIHM LUISAXY S Mija 4ac
nepeBeicHHs 00'ekTa KepyBaHHs 3 moyaTkoBoro crany S(0) y kinmesuit S(ty) mpu 1o-
TPUMaHHI 33JJaHUX OOMEXEHbB 1 ONTHUMI3aIlil KPUTEPItO sIKOCTL. JIJIsT po3B’si3aHHS ITi€]
3a/1aul BUKOPUCTOBYETHCS METOJl TEPMIHAIBHUX KEpyBaHb. BXiTHUMH JaHUMHU IS
3HAaXOJ/KEHHsI TEpPMIHAJbHUX KEpyBaHb € cucTeMa AuQepeHLiaIbHUX PIBHAHD, IO
OomHuCy€e 00'€KT KepyBaHHsS, OOMEXEeHHS Ha (a3oBl KoopJauHATH W (GYHKINT BIJ HUX,
(GyHKIIOHAJ, SIKU ONTUMI3YETHCA, MOYATKOBI ¥ IPaHUYHI YMOBH BIJIMOBIJTHO HA Ji-
BOMY 1 MPaBOMY KIHIISIX (pa30BOi TpaekTopii. Pe3ynbTaToM po3B’si3aHHS 3a]a4l € BEK-
Top-GyHKITA KepyBaHHS U (Ug, U, ..., Uy), AKa MiHIMI3ye Ha BiApi3Ky 4acy [to, t1] dy-
HKIIIOHAJ 1 3a0e3reuye BUKOHAHHS HaKJIaJeHUX OOMEKEHb MPHU TOTPUMAHHI TpaHu-
YHUX YMOB.

BianoBiiHO 10 MpUMHATUX TOMYIIEHb, BU3HAYEHHS TATOBOTO MOMEHTY B TIO-
TOYHUN MOMEHT 4acy OOUMCIIIOETHCS 3T1AHO 31 CITIBBITHOIIEHHSIM

MT:Ko[Co+m(2C2+6C3t+12C4t2+20C5t3+30C6t4)+
+Cl(C1+2C2t+3C3t2+4C4t3+5C5t4+6C6t5)+ (14)
+c(Ci+2Cot+3C3t2+4Cytd+5Cst*+ 6 Cst°)?],

ne Ko — koedimieHT mponmopIiiiHOCTI, 0 3aJIeKUTh BIJl MACH JU3ENIb-TI013/1a 1 3a1a-
HOT KIHIIEBOT IIBUKOCTI; Co, C1, C2 — MOCTIHHI KOEPIIIEHTH, K1 BU3HAYAIOTH OMIp PYy-
Xy moi3aa; m — maca ausenb-noizaa; Ci (i=1, ..., 6) — mocTiitHi KoedilieHTH, 1110 po-
3paxoBYIOThCS; t — yac BiJl MOYATKY IHTEPBATY KEPYBaHHS.

Bubip "kpamoi” TpaekTopii 371HCHIOETHCS 32 03HAKOIO MIHIMYMY MUTOMOI BU-
TpaTH TNajuBa (BUTpaTa MajvBa Ha OJMHMUINO MPOMICHOTO NIIAXY 32 (PiKCOBaHMIA Yac
PO3TOHY 10 MEBHOT MIBUAKOCTI). BuTpatu nmanusa mia yac pyxy Au3enb-moi3za 3a 3a-
JAHOIO JUISHKOI KOJIii BIAMOBIAHO A0 MEBHOI MPUIYCTUMOI (ha30BOi TPAEKTOPIi BU-
3HA4alOThCs (PyHKIIOHATOM. (O3HAKOI ONTUMAIBHOCTI € MIHIMYM (YHKIIOHANA

t
Q= Ige(Pe) R dt, (15)
to
ne [to, t1] — Biapizok yacy; ge — MUTOMA BUTpaTHA XapakTepucTuka nusesst; Pe = Pe (1)
— MIOBHA CMOKUBAaHA MOTYKHICTh EHEPTETUYHOIO CUCTEMOIO AU3EIb-TIOT3TY.
[TokazaHo, M0 PO3pOOJICHUI ANTOPUTM TOIIYKY ONTHMAIBHUX KEPyBaHb IiJ
qac pyxy moiz/ia 3a 3aJIaHO0 JUISTHKOIO KOJI1i, He KpUTUYHUM 10 JOBXKUHU JIIJISTHKH, a,
OTXX€, 1 4acy MPOXOKEHHS, OCKIJIBKU € MOXJIMBICTh APOOUTU AUISHKM KOJI IMiJ1 4ac
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PO3paxyHKy ONTHMAJIBHOI TPAEKTOPIi HA OKpEMI YACTHUHHU.

VY mporieci AoCHIIKEHb PO3MIISIHYTI Pi3H1 BapiaHTH, [0 MalOTh MiCIIe€ B MPOILIEC]
PO3TrOHY: pi3HA Maca AW3eIb-T0i3/1a; AUISHKHA PI3HOI TOBKWHU 3 TIEBHUMH yXUJIaMU
KOJI1i; pO3TiH J0 PI3HUX KIHIEBUX IMIBUAKOCTEH 3a 3aaHuit yac. [{1s Ko>KHOro 3 Bapi-
aHTiB po3paxoBaHi koedimient Ko, Ci (i =1, ..., 6). OTprMaHO pe3yybTaTH, SKi J10-
3BOJISIOTH 3pOOUTH BUCHOBOK, 0 Koedimientn C; (1 =1, ..., 6) MOXYTh BU3HAYATHCS
TITBKY JJI1 BUTIAJKY MAaKCUMaJIbHOTO 3aBAaHTAXKCHHS JAW3EIb-TI013/1a, a JJIT TIPOMIXK-
HUX BapiaHTIB (HEMOBHOTO 3aBAHTA’KEHHS) BOHU 3QJIMIIAIOTHCS HE3MIHHUMU. 3a0e3-
NEYCHHS K BUKOHAHHS T'PAaHUYHUX YMOB 3a IIBUAKICTIO 3/11MCHIOIOTHCS TTEBHUM 3Ha-
YEHHSM 3arajibHoro koedimienta miacuieHHs Ko. EkoHOMIs manuBa Juisi MOXKIMBHUX
BapiaHTIB eKcIuTyaTalii (pizHi mpodink Koiii i Maca AU3eIb-T0137a) Y TIPOIeci po3-
TOHYy CKJiaja He MeHie 5,86%, 110 Ja€ MOXJIMBICTh CYJUTH TPO JAOLUIBHICTh BHKO-
PUCTaHHSI CHHTE30BAaHOTO 3aKOHY KepyBaHHA. ATpo0allisi CHHTE30BaHOIO 3aKOHY Ke-
pyBanns 3a1icHeHa Ha [IEOM y ckimani IKKC nuzens-noizna JIEJI-02.

Jlyis enexTpomnoi3faa po3risHyTa 3aJadya BIOCKOHATIOBAHHS 1CHYIOYOi CUCTEMH
KEpyBaHHS €JICKTPOIPUBOIOM 3 TSITOBUMH JABUTYHAMH MOCTIHHOTO CTPYMY, SIKa € TIi-
JICUCTEMOIO KEpyBaHHs enekTponepenavero (puc. 1). Jlnsg Bigomoi cTtpyktypu (cuc-
TEMU KEepyBaHHs) 3HANJICHI ONTUMAaJIbHI KepyBaHHs, sIKI 3a0€3MeuyI0Th NepeBeACHHS
00’€kTa 3 MOYaTKOBOTO (ha30BOrO CTaHy B KIHIIEBHM 3 ypaxyBaHHSM OITHUMI3aIlii
CHEPTeTUYHUX BUTPAT.

[Tin gac 3HaXOIKEHHS ONTUMAJILHUX KEpyBaHb BHUKOPHMCTAHA MaTeMaTHYHA
MOJIEJIb €JEKTPOII0i3/Ia, 0 po3podieHa y po3auii 2. Sk Kepyrounil e1eMeHT BUCTY-
Ma€ peoCTaTHUM OMip JJOAaTKOBOTO pe3ucTopa Ry 1 omip mryHTa Ry

3agada po3B’SI3y€ThCS B 2 €Talll: KEPYBaHHS OMOPOM JIOAATKOBOTO pE3UCTOpa
Ry 10 pexxuMy ocnabiieHHs o M MOTIM KepyBaHHS onopoM IryHTa Ry Pesyneratn
MEepeBIPKA Ha MaTeMAaTUYHIA MOJIEIl HaBe/IeH1 B po3/iii 4.

Ichyroua cucreMa kepyBaHHS 3 0araTOCEKIIMHUM JOJJATKOBUM PE3UCTOPOM HE
J1a€ MOKJIMBOCTI OJIEp>KaTy HAMKpallll pe3yJbTaTH ONTUMI3AIII] 32 PaXyHOK BTpaT Mij
yac MepeMUKaHHs CeKI1i T0AaTKOBOTO M IIYHTYIOUOTO pe3ucTopiB. g nepcneKTu-
BHHX TOT3/1IB PO3B’si3aHa 3a/1aua MOIIYyKYy Oe3MepepBHUX KePYBaHb, IKI MOXKYTh OyTH
pearni3oBaHl 3a JOMOMOIrOK CydyacHUX arapaTtHux 3aco0iB. st po3B’si3aHHs 3ajadl
MONIYKY ONTHUMAJILHOTO KEpPyBaHHS BUKOPUCTOBYETHCS MaTeMaTW4YHA MOJENb 1 5K
KpUTEpil ONTUMAIBHOCTI 00paHuii (QYHKITIOHAT, SIKH sIBJIsiE COOO0I0 JTIHINHY 3BaXKEHY
KOMO1HAI[I}0 KBaJjpaTa KEPYBaHHs M 4acy po3roHy eJIeKTpoIoi3aa:

dx X

E:alo + a3y Xy + g Xp €00 +ayy X +ay U= Ty (g, X, U);

: (16)
X9 X 2 .

at =dyy tay X +tay X eb X + Qp3 Xp +ap X5 = (X, X,);

| :tlf(kl+k2 u?) dt, (17)
0
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e X1, X2 — (I)aSOBi KOOpAMHATH, aig — Un/ Lg; ann=— CE'Y / Le; app=—amn, aiz=
= — Rg/Lg; @14 = — 1/Lg; U = Ry X1 — xepyBanus Uy (Hampyra Ha 104aTKOBOMY PE3HC-
Topi); @ =—wjgao/ (2w Rk 1000); az = },lz 4Cuy/(2nm Ré 1000); az = —az;
ax=—]ga; 3,6/1000; aza=—jgaz2mn 3,62/ (1000 p); tx — gac po3roHy eIeKTpo-
noi3y; Ki, Ko — mocriiini koedirieHTH.
KepyBanHst 3HaiiieHi 3a JOMOMOTOK NPUHIMITY MakcUMyMy. B pesynbrati

OTPUMAaHO PIBHSHHS: A, u’ + A u+ Ay =0, te Ay = ko; Ag = —ki;

_ 2k; Pxq
A = Ao + 811 X tapp Xp €77 + a3 X —
14 (18)
X X 2
(A Bx; ™ +ayg) (ag +ay X +ay X €™ +ay X, +ay, X))

Ay + 8y P +ay, P x e

I[J'ISI IIOTOYHHUX 3HAYCHDb CpaBOBI/IX KOOpAHHAT X1, X2 BU3HAYAETHCA ONTHMAJIBHE

KepyBaHHS U = (—A — \/ Af -4 Ay A))/2 A, 3a yMOBH, SKIIO 3HAYCHHS KEpYBaHHS Uy

HaJIeKUTh 00JIaCTl MPUITyCTUMUX KepyBaHb D. [Hakie, 1 nomyky KkepyBaHb HEOO-
X1JJHO BUKOPHUCTOBYBATH BUPA3 3 YpaxyBaHHSIM I'PaHUYHUX 3HAYCHb KEPYBaHb.

OCKUJIbKY B pO3MJISIHYTIN 3a/1a4ul 00JacTh MPUITYCTUMUX KEPYyBaHb 33/1a€ThCA Y
Burisii iHTepBaty [0 < U < Upax], a 32 pizukoro kepoBaHOTro 00'€eKTa HE MOXKE OyTH
MUTTEBHUX TEPEMUKAHb KEPYyBaHHS 3 HIDKHBOTO TPAHMYHOTO 3HAYCHHS Ha BEPXHE U
HaBITAKH, TO HECKIIATHO OJIEP’KaTH BUPA3 Il BU3HAYCHHS ONTUMAJILHOTO KEPYBaHHS
3 ypaxyBaHHSM 33a7aHoi 00J1acTi 0OMEXEHb Ha KEPYBaHHSI:

0, skwmo Uy <0;
U=qU;, sxmo 0<u; SU s (19)

U, fkmo U =2U ., .

JocnimxeHHs: 00'eKTa KEpyBaHHS 3 BU3HAYECHUM PETYIISTOPOM 31IMCHEHO 3 BU-
KOPUCTaHHSM MAaTeMaTUYHOTO MOJEIIOBAHHS, IO MIATBEPIUIIO HOTO Mpare3/1aTHICTh
1 TO3BOJIWJIO OJIEPKATH OUIbII €KOHOMIUHI PEXUMHU PO3TOHY €JIEKTPOIOi3a, HiXkK MpH
3aKOHI KEpyBaHHS MYCKOBOT'O PE3UCTOpa B ICHYHOUiM cucteMi. Pesymbratu mocii-
JOKEHHS HaBeJIeH1 B pO3.IiIi 4.

Y d4derBepTOMY PpO31ijdi HaBeIEHO pPE3YJIbTATH JOCIIKEHb MOXKJIMBOCTEH
IKKC, sxi mnpoBeleHI Ha AM3EIb-TIOI3MA1, 1 JOCHIIKEHHS eJeKTpoIoi3ga Ha
KOMIT FOTEPHUX MOJIEIIAX.

[Ipu mociipkeHHT MOKIIMBOCTEH KOHTPOIIO 00'€KTa KEpyBaHHS 3a JJOMTOMOTOIO
TaKCOHOMIYHOTO MOKa3HUKA OyJIM OTpUMaHi pe3yJabTaTH, Kl MiITBEPHKYIOTh ITPaBH-
JBHICTH POOOTH MiJICUCTEMH HOTO PO3PaxXyHKY.

Taxum 9YMHOM, BUKOPUCTAHHS TAKCOHOMIYHOTO IMOKa3HUKA B TIPOIIECi pyXy 3a-
Oe3reuye MiJIBUILIEHHS OMEPaTUBHOCTI pOOOTH Ta SIKOCTI K€pyBaHHS MalIMHICTa TO-
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i31a, OCKUTbKM aHai3 (QYHKLIOHYBAHHS BU3HAUAETHCS HE MHOXHHOIO 3MIHHHUX, SIKI
CIIOCTEPITal0ThCS Ha €KpaHi IUCILIEs, a TI0 OJIHIN y3araabHIOKYiil 3MIHHIN.

Cucrema miATPUMKH TPUAHATTS PIIIEHb MAIIUHICTOM € CKJIaI0BOIO YaCTUHOIO
IKKC 1 ¢yHkiionye Ha i ocHOBI. 300paxKeHHsI OTpUMaH1 B pe3yJibTaTi 00pOOKH eKc-
NEePUMEHTAIBHUX JTOCII/KEHb, MPOBEACHUX Ha JU3EIb-T0i3/1. Y MpoIeci PO3roHy
noi3Jia Ha 30HU CUTHAJIIB HAKJIAJAETHCSI TEMHUM KOJHOPOM TPAEKTOPIS 3MIHU MOTOY-
HUX curHajiiB. CrovyaTKy MpOBOJMBCS MPUCKOPEHUN PEKUM PO3TOHY, & TOTIM IOTO-
YH1 3HAYEHHS BIJNOBIIHUX CUTHAIIB IMEPEBAXKHO MepeOyBai B 30HAX HOMIHAJIBHOTO
pPO3rOHY.

3a nonomororo IKKC orpumani 300paskeHHsI /sl 30H OCHOBHHUX CTpaTeriii Ke-
pyBaHHSI PO3TOHOM NH3ENb-TI0I3/1a, M0 TMepeAdadaoTh MIHIMI3aIi0 €HEePTeTHIHUX
BUTpAT y Aiana3oHi mBuakocte o 20, 30, ..., 90 km/rox. [To6ynoBana B Takuii cro-
ci0 cucTemMa MATPUMKUA TPUUHATTS PIIICHb MAIIMHICTOM, SK CKJIaJ0Ba YacTUHA
IKKC, no3Bossie 3aiiicHIoBaTH Olble eeKTUBHE KEPYBaHHS 32 PaXyHOK HAOYHOTO
1H(OpMYyBaHHS MalIMHICTa PO NOTOYHUI PEKUM PO3TOHY.

[IpoBeneHi TOCHIIKEHHSI €JIEKTPOIoi3aa 3 TATOBUMHU JBUTYHAMU IMOCTIMHOTO
CTPYMY B 3aMKHYTIil CHCTEMI PEryJIIOBaHHS JO3BOJIIIN YTOUYHUTH MapaMeTPH CHCTE-
MU KEepyBaHHS 33J]aHOT CTPYKTYpU Yy BCbOMY poOOYOMY jiana3oHi MIBUAKOCTEH 1 Ha-
BAHTA)KEHb 1 BU3HAYUTH MTOPOTH CIPAIIbOBYBAHHS KIIFOUOBUX €JIEMEHTIB CUCTEMHU Ke-
pYBaHHS 3QJICKHO BiJ CTYIICHS 3aBaHTQ)KEHHS BAroHIB MacaKUpaMu 3 ypaxXyBaHHIM
ONTUMI3allll CHEPreTUYHUX BUTPAT.

AHani3 pe3ynbTaTiB OCIIKEHb OKa3ye, 110, 3 OJHOr0 OOKY, OPOTHU CIipa-
[IbOBYBaHHS BIUIMBAIOTh Ha €KOHOMIIO €HEPTii, a, 3 1HIIIOr0, — BOHU HE MOBUHHI Iepe-
BUIIYBAaTH TPAHUYHO-TIPUITYCTUMOTO 3HaueHHs (500 A).

3 ypaxyBaHHSIM MEPEX1JHUX MPOLECIB BU3HAYEH] TaKl OPOTH CIPALlbOBYBaHHS
IUTSL TOCSITHEHHSI 3aAaHoi mBUAKOCTI B 90 km/roa: Iy = 275 (A) — nna 50% 3aBaHTa-
KeHHs Micupb aisa cuaiHas; I = 325 (A) — s 100% 3aBaHTaXEHHS MICIb JIJISL CH-
niuus; lp =375 (A) — TpaHUYHO-TIPUITYCTUME 3aBaHTAXKEHHSI BAarOHIB IMACAKUPAMHU.

AHaJti3 pe3ynbTaTiB AOCTIKEHb CUCTEM KEPYBaHHS Ha MOJESIX MOKa3aB, 1110
MaTeMaTUYHE MOJICJIFOBAHHS aJICKBATHO B1IOUBAE MPOIECH, 110 B1IOYBaIOTHCS B 00'-
€KTI K€pyBaHHS, a po3po0JieHl CUCTEMH KEepyBaHHS 3a0€3MeuyroTh MIHIMI3alilo Ma-
JMBHO-CHEPTETUUHUX PecypciB Ha piBHi (4 - 6)%.

Y noparkax HaBeJeHi: OMUC €JIEKTPOIOi3Ny K 00’ €KTa KepyBaHHS i OCHOB-
HUX HOro TEXHIYHUX XapakTepucTuk; 300paxeHHs ekpaHiB IKKC "Mammunict",
"Enextponepenaua", "[lBuakicte" Ta "IBUryH"; HOKYMEHTH, IO MHIATBEPIKYIOTh
MpaKTUYHE 3HAYCHHS 1 BIPOBA/KCHHS PE3YNIbTATIB AUCEPTALIMHOI POOOTH; peai3a-
Iis MaTeMaTHIHOI MOJIEIi 3 BHUKOPHCTAHHSM ITaKETIB MOJICIIOBAHHS HEIEPEePBHHUX
CUCTEM; MaTPHIll CIIOCTEPEIKEHb Ta CTAHAAPTU30BAH1 MATPHIll CIIOCTEPEIKEHD TS 6-1
Ta 7-1 MO3UIIIT KOHTPOJIepa MAILIMHICTA.

BUCHOBKMU
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VY nucepraniiiHiii po60OTI po3B’si3aHa HAYKOBO-TIPAKTHYHA 33]a4a CTBOPECHHS
cyyacHoi IKKC st pyxoMoro ckiagy mpuMiCbKOTO CHOTYYEHHS, fKa MiJBUIILYE HO-
ro TEXHIKO-€KOHOMIYHI MOKa3HUKH, 3HIXKYE €HEPrOBUTPATH, YIOCKOHAIIOE MPOIIECH
KepyBaHHs 1 MOJMIMNIIye YMOBU poOOTH MaiuHicTa. OTprUMaH1 HACTYITHI OCHOBHI pe-
3yJbTATH:

1. Ha miacraBi mpoOBEACHOrO aHaNi3y CYYaCHHX CHUCTEM KEpyBaHHS TATOBHUM
PYXOMHUM CKJIAJIOM MPUMICHKOTO CHOJy4YeHHsI B YKpaiHi Ta y CBITI BU3HAYeHa BaxK-
JMBa poJb iH(QOopMaIiitHO-KepyIOUnX cucTeM 1 chopMyiboBaHa 3a/1aua ii po3poOKH.

2. Brnepuie B YkpaiHi 3 METOI0 aBTOMaTH3allli MpoiieciB 300py, peecTparii i
00pOoOKM JaHMX, CKOPOUEHHS CTPOKIB MyCKOHAJIAro/HKyBaJbHUX POOIT po3poldiieHa
o6optoBa IKKC Ha 0CHOBI IEpPCOHATBLHOTO KOMIT'IOTEPA, SIKA € CKIAJOBOI YaCTUHOIO
MIKpOIPOLIECOPHOTO0 KOMITJIEKCHOT'O TIPUCTPOIO0 aBTOMATHKHU Ta JI03BOJISIE KOHTPOJIIIO-
BaTHU CTaH 00’€KTa KepyBaHHS, (POPMYBATH KEPYHOUl CUTHAJIM, MOJIMIITYBAaTH YMOBH
poOOTH MallIMHICTA.

3. Po3pobneni maTeMaTH9HI MOJIETi €IEKTPOMEXaHIYHUX CHUCTEM 00’ €KTIB Ke-
pyBaHHS, sK1 Aanu 3Mory pospooutu ta Bimaroautu IKKC, Bu3Hauntu napamerpu
enemeHTiB CAK 00’€KTiB KepyBaHHsI, TPOBECTH AOCITIHKCHHS 1]l Yac PO3B’sI3aHHS
3aJlay ONTUMAJIbHOTO KEPYBaHHS Y 3aMKHYTIH CUCTEMI.

4. 3amponoHOBaHO METOJ| CHHTE3y TEPMIHAIBHHMX KepyBaHb PyXOM MOi3aa 3
ypaxyBaHHAM (POPMYBaHHS KEPYIOUMX CUTHAJIB y PEXKUMI PEANbHOrO yacy u 3abe3-
MEYEHHS MEBHOTO KPUTEPIIO SIKOCTI B MPOIIECI PyXy MOi3/a Ha 3aJaHiil JUISHIN 3a1i3-
HUYHOI KOJI1i B 3aJI€’KHOCTI B1Jl pIBHS HOTO 3aBaHTAXKCHHS.

5. Po3p’s3aHa 3amada omTtuMizalli CUCTEMH KEpyBaHHS IOi3AYy 3 TITOBUMH
JIBUTYHAMH TIOCTIHOTO CTpyMy, fiKa Jajila 3MOTY OINTHUMI3yBaTH POOOTY 1CHYIOUOIi
CXEMH 3a CHEPTeTUIYHUMHU BUTpaTaMHU.

6. 3anmpomnoHoOBaHO METO/| OIIHKK (PYHKI[IOHYBAHHS €HEPTeTUYHUX CUCTEM JIH-
3€JIb-TI013/11B ¥ MPOIIECIB, 110 MPOTIKAIOTh B €JIEMEHTaX CUCTEMU Ta BU3SHAYCHHS CTa-
Hy 00’€KTa KEPYBAHHS 3 YpaxXyBaHHSIM PEKUMIB (DYHKIIIOHYBaHHS 32 TOTIOMOIO0 Oa-
raTOKOMIIOHEHTHOTO TaKCOHOMIYHOTO MOKAa3HUKA Ha OCHOBI HEHPOHHOT MEpexl s
00OMEKEHO1 KIJIbKOCTI MO3MIIA KOHTposiepa mamuHicTa. Po3pobiena HelipoHHa Me-
pera IMIPOTHO3YBaHHS MPOIECIB OOKCYyBaHHS.

7. 3ampornoHoBaHa cUCTeMa MIATPUMKUA TPUUHSATTS PIIICHh MAIIMHICTOM, sKa
J03BOJISIE, BIAMOBIAHO /0 33JaHOTO PEXUMY PyXY, BUKOHYBATH ONTUMAJbHE KEpy-
BaHHS MO13/10M.

8. IlpoBeaeH1 JOCITIHKEHHS] Ha MOJCISAX Ta pealbHUX 00’ €KTax, sSKi IiJITBEp-
JIVTA TIPABWIBHICTh MPUHHATUX PIMICHD 1 3ACTOCOBAHUX METO/IHK.

9. Po3po6nena IKKC Bmnpoamkena na JIII 3aBon "EnexrpoBaxkmam", BAT
HJII "TleperBoproBau" Ta no3BosiMiIa CKOPOTUTH Yac HACTPOIOBAHHSI CUCTEMH KEpPY-
BaHHS MEPIIMX YKPATHCHKUX JIU3€NIb-TI013/11B 3 aCHHXPOHHUM IpHUBOJAOM. Po3pobiieHi
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MaTeMaTH4YHI Ta MaIIMHI MOJEJ BIPOBAKEHI y HaBUYAJLHOMY Ipoleci Ha Kadeapi
o0YHCITIOBaNIbHOT TeXHIKM Ta porpamyBanns HTY "XTII".

Cnucok ony0/1iKOBAaHUX MpAalb 32 TEMOIO JUCEPTALil

1. HockoB B.W. OnrtumuzaiimoHHas MOJEIb JJIsi CUHTE3a TEPMHUHAIBHBIX
yrpaBieHu# aBmkeHueM snektponoesna / B.M. Hockos, H.W. 3anonosckwmii, FO0.H.
Konbi6un, M.B. Jlunuanckuii // BicHuk HaiioHalbHOTO TEXHIYHOTO YHIBEPCUTETY
"XapkiBcbkuil nmomirexHiuHui 1HCTUTYT". — 2001. — No 4. — C. 198-202.

3000ysauem pos3pobiena onmumMizayitina Mooelb eneKmpoMexaHiyHoi 4acmu-
HU eJIeKMpPOnoi30y.

2. Jlumuanckui M.B. CuHTE3 TepMUHATIBHBIX yIPaBICHUN 3JICKTPOIPUBOIOM
anektponoesna / M.B. Jlumyanckuii // Cuctemu 00pooku indopmartii. — 2001. — Bum.
6 (16). — C. 79-83.

3. Janunenko A.®. Mudopmanmonnas cucrema musenb-moesna JII1-01 /
A.®. Janunenko, M.B. Jlunmuanckuii, B.1. Hockos, I'.1. SIpoBoii // Bicauk Harrio-
HaJBHOTO TEXHIYHOTO YHIBepcUTeTy 'XapKIBCbKUN MOJITEXHIYHUN I1HCTUTYT . —
2002. — Ne 9, 1.7. — C. 57-60.

30006ysauem po3pobaena cmpykmypa iHhopmayiuHoi cucmemu ou3enb-noizoy,
3anponoHO8aHi CMPYKmMypu OaHUX ma aneopummu.

4. Imutpuenko B.JI. AnanTuBHBIA KOHTPOJIb OTKIOHEHUN B CUCTEMAX YIPaB-
JICHHS JIOKOMOTHBOB C IMOMOIIBIO HeiipoHHbIX ceTe / B.Jl. JImurpuenko, H.U. 3amo-
nosckuii, B.M. Hocko, M.B. Jlunmuanckuii // Bicauk HamioHaabHOro TEXHIYHOTO
yHiBepcuTeTy " XapKiBChKH momiTexHiuHui iHCTUTYT . — 2002. — Ne 18. — C. 45-51.

30006ysauem po3pobieni apximekmypa ma aieopummu pobomu HetpoHHOI Me-
DPedCi UBHAUEHHS MAKCOHOMIYHO20 NOKA3HUKA.

5. Imutpuenko B.J[. OGHapykeHHe pa3nagoKk B CHUCTEMaxX YIPaBICHUS TSTO-
BOI'0 IOJBMXKHOTO COCTaBa C IOMOIIBI0 MCKYCCTBECHHBIX HEMpOHHBIX cereit / B.JI.
Jmutpuenko, H.W. 3anonosckuii, B.M. HockoB, M.B. Jlunuanckwii // Bicuuk Harii-
OHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY ''XapKIBCbKUM MOJITEXHIYHMM 1HCTUTYT' . —
2003. — Ne 26. — C. 13-24.

3006ysauem po3pobiaeri apximeKmypu HelupOHHUX MepPedic.

6. Imutpuenxo B.Jl. TIpobmeMbl onTUMU3alUK YIpPaBICHUS TATOBBIM AaCHH-
XPOHHBIM TIPUBOJIOM YKpamHCKuX am3enb-nioe3noB / B.JI. JImurpuenko, B.M. Hoc-
koB, M.B. Jlunuanckuii // MopemtoBanHs Ta iHpopmariiHi TexHomorii. — 2004, —
Bun. 26. — C. 48-54.

3000y6auem 3anponoHO8aHA HEUPOHHA Mepexca KOHMPOIIO Npoyecié OOKC)-
BAHHS NPU PO320HI NOI30Y.

7. Imutpuenko B.J[. KOHTpoJb TSITOBOro MoJBMKHOTIO COCTaBa C UCIOJIb30Ba-
HUEM TakcoHOMHYecKoro mokasarens / B.JI. JImurpuenko, B.U. Hockos, M.B. Jlun-
yanckuii // Cucremu 06po0Oku indopmartii. — 2004, — Bur. 8 (36). — C. 20-26.
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3006y8auem 3anponoHo8ana CMpPYKmMypa HEUpoHHOI mepedici 01 KOHMPOIo
OUHAMIYHUX npoyecia.

8. lmutpuenko B.JI. MaTtemaTtndyeckoe MOAECTUPOBAHUE W ONTUMHU3AIMS CH-
CTEMBI yIpaBicHHUS TAroBbIM 3jiekTporpuBogoM / B.JI. Jmutpuenko, B.M. Hockos,
M.B. Jlunuauckuii // Cucremu 06poOku indopmartii. — 2004. — Bun. 11 (39). — C.
55-62.

3006y6auem ompumani ONMUMANbHI KePY8AHHs 3 GUKOPUCMAHHAM RPUHYUNY
maxcumymy onss CAK enexkmponpusooa.

9. Amutpuenko B.Jl. KoHTpoas 3HEpreTHuecKkux Iemned au3esnb-roes3aa ¢ uc-
oJib30BaHueM HelpoHHbIX cetedt / B.Jl. Jmutpuenko, M.B. Jlumuanckuii // BicHuk
HarionansHOro TEXHIYHOTO yHiBepcUTeTy "XapKiBCHbKHUI MOMITEXHIYHUA 1HCTUTYT".
—2006. — Ne40. — C. 58-64.

3006y8auem 3anponoHo8aHa cucmema KOHmMpOao OJisl GUHAUEHHS MAKCOHO-
MIYHO20 NOKA3ZHUKA 8 NPOYeCi eKCNIyamayii pyxomozo cKkiaoy.

10. 3amonoBckuit H.M. CuHTe3 TepMUHAIBHBIX YIPABICHUN JBUKEHHEM T0€3-
na [ H.W. 3anonosckuii, M.B. Jlunuanckuii, H.A. [Tunuyk // Bicauk HarionaneHOTO
TEXHIYHOTO yHiBepcuTeTy "XapKiBChbKuil moiTexHiunuil iHcTUTYyT". — 2007. — Ne 19.
—C. 82-88.

3006ysauem adanmosano memoo MePMIHANIbHUX Kepy8aHb O/l PO38 SA3aHHA
3a0aui ONMUMANTbHO20 KEPYBAHHS PO32OHOM OU3€eNb-N0I30).

11. Jlunmyanckuit M.B. MaremaTtudeckass MOJeiIb KOMIUJIEKCHOTO YCTPOMCTBa
aBToMaTrku / M.B. Jlunuanckuii // TIpoGiieMbl HHQOpPMATHKU U MOJICIMPOBaHUS : 4-
1 MEXJIyHap. Hay4.-TexH. KOoH(., 25-27 Hos0ps 2004 1. : Te3uChl NOKI. — XapbKOB,
2004. - C. 20.

12. Imutpuenko B.J1. [Ipobnembl KOHTpoOIIs U OLIeHKH 3P PeKTUBHOCTH (PYHK-
IIUOHUPOBAHMSI CIIOKHBIX 00beKTOB yrpanienus / B.JI. Imurpuenko, H.W. 3amonos-
ckuit, M.B. Jlunmuanckuit // NHboTeneKOMMyHHUKAIIMOHHBIE TEXHOJOTUH B HayKe,
MIPOU3BOJICTBE U 00pa3oBaHuy : 1-s MexayHap. Hayd.-TexH. KoHG., 19 nexabps 2004
r. — CraBpomnosb, 2004. — C. 251-255.

3006y6auem 3anponoHOBAHO GUKOPUCMAHHA MAKCOHOMIYHO20 NOKA3HUKA 8
nepexioHux pexcumax pobomu 06 ’ekma.

13. HockoB B.M. Ontummzaiius AMHAMUYECKUX PEKUMOB pabOTHI TATOBOTO
aJIeKTponpuBoaa nmocrosiuHoro Toka / B.M. Hockor, M.B. Jlunuanckuii // Tpari Jly-
raHChbKOTO BimmiaeHHs MixHapoaHoi Akaaemii indopmatu3arii. — 2005. — Nel (10).
—C. 65-10.

3006ysauem ompumari ONMUMANbHI KEPYBAHHS PO32OHOM NO0I30Y 3d 0ONOMO-
2010 NPUHYUNY MAKCUMYMY.

14. HockoB B.M. NHTennekTyanbHasi cUcTeMa JJI MOMJIEPKKHU MPUHSITHUS pe-
HmeHuid MaruHrcToM au3enb-toe3na / B.U. Hockos, B.JI. JImutpuenko, M.B. Jlumn-
yanckuii, A.}O. 3akoBopotHbiii // ABTomatuka — 2005 : 12-a mixkHap. KoH(}. 3 aBTO-
MatuyHOro yrpaniinas, 30 tpaBus - 3 uepBHsa 2005 r. : Te3u mom.— Xapkis, 2005. —
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T.1.-C. 185.

3006ysauem pospobaena cucmema ioenmugixayii pesiscumise pobomu eieKmpo-
0071a0HAHHS.

15. 3anonosckuit H.M. Ontumuzaius mporeccoB 3HEPreTHYECKOM CUCTEMBbI
00BEKTa yIpaBiieHHsI, ©X KOHTpoJib u nuarnoctuka / H.W. 3amonosckuii, M.B. Jlun-
yanckuid // [lpoOnembl WHPOPMATHKH W MOJCIUPOBAHUS : 6-s1 MEXIyHap. Hayd.-
TexH. KOH., 23 - 25 Hos6ps 2006 1. : Te3ucs qoki. — Xapskos, 2006. — C. 4.

3006ysauem pozenanymi numanus nooyooeu cmpykmypu IKKC, po3paxyuky
MAKCOHOMIYHO20 NOKA3HUKA 34 OONOMO20I0 HeUPOHHUX MepPeic.

16. 3anonosckuit H.M. Pa3zpaboTka airoputMa W mporpamMmbl OMpenesieHus
yIpaBJICHUH JABIKEHUEM JH3eb-10e3/1a B MaciuTabe peansHoro Bpemenu / H.W. 3a-
nonoBckuid, M.B. Jlumuanckwuii, H.A. [Tunuyk // TIpoGnembl nHDOPMATHKN U MOJIE-
JUPOBAHUS : /- MEXKIyHap. Hayd.-TeXH. KOH(]., 29 HOs0ps - 1 nexadps 2007 r. : Te-
3UCHI T0KJI. — Xapbkos, 2007. — C. 19.

3006y6auem 3anponoHOBAHO ANCOPUMM (POPMYBAHHSA MEPMIHATLHUX KePY8aHb
Yy PeanbHOM) 4dcl.

AHOTAIII

Jlimuancskuii M.B. Moae/iloBaHHsI, ONITUMI3allisi TA KOHTPOJIb CUCTEM Ke-
PYBaHHSI pyXOMOro CKJIaJay NIPUMiCbKOI0 croJy4eHHs. — Pykomnuc.

Hucepraiist Ha 3100yTTS HAYKOBOIO CTYIEHS KaHIWJaTa TEXHIYHUX HayK 3a
cnenianpHicTiO 05.13.07 — aBTOMaTH3a1IA NTpoLieciB KepyBaHHs. HarloHanbHMiA Tex-
HIYHHUIA yHIBepcuTeT " XapKiBChbKUH MomiTeXHIYHMHA 1HCTUTYT". XapkiB. — 2008.

Juceptairisi npucBsYeHa MUTAHHIM PO3POOKH ¥ TOCHIIKEHHS 1HGOpMAIIiTHO-
KEepyI4oi Ta KOHTPOJIOIUYOi CUCTEMH, ONTUMI3AIli MPOIECIB KEPYBaHHS €JIEKTPOII-
pPHUBOJIaMU TIOT3/1iB MPUMICHKOTO CIIOyUeHHs. 3ampornoHoBaHa CTPYKTypa CUCTEMH Ta
il okpemMux OJIOKIB, pO3pO0OJIEHI MaTeMaTH4HI MOJEII E€JIEKTPOMEXaHIYHUX CUCTEM
JU3eIb- Ta €JEKTPOIOi3/IiB, 3a JIOMOMOTOI0 SIKUX 3HAWJEH! ONTUMAJIbHI KEpyBaHHS
PYXOM TIOi3/1IB, Ta KEpyBaHHsS POOOTOI0 €HEPreTHUYHUM OO0JaaHaHHIM. Po3polieHi
CUCTEMH KOHTPOJIIO Ha OCHOBI TAKCOHOMIUHOTO NMOKa3HUKA ISl BUSIBJICHHS PO3JIaj-
HaHb Ta KOHTPOJIO AUHAMIYHUX XapaKTePUCTHK, 3alPONIOHOBaHA HEMPOHHA Mepeka
MPOTHO3YBaHHS MpolieciB 00kcyBaHHs. Po3poOiieHa cucTteMa MiATPUMKUA NMPUUHSATTS
pillIeHb MAIIMHICTOM ISl EKOHOMIi €eHEpropecypceis.

Kuarouosi cjioBa: cuctema KepyBaHHS pyXOMOIO CKJIaay NMPUMICHKOTO CIOTY-
YEeHHsI, MaTeMaTUYHa MOJIENb €IEKTPOMEXaHIYHO1 CUCTEMH, MMPOTHO3YI0Ua HEMPOHHA
Mepexa, cucTeMa MiITPUMKH PUHHATTA PIIEHb MAITMHICTOM.

Jlumyanckun M.B. MoaenupoBanue, onTUMHU3ANUA U KOHTPOJb CHUCTEM
yIpaBJeHUSA MOJABUKHOTO COCTABA NIPUTOPOJTHOIO COO0IIeHNsl. — PyKOMuCh.
Juccepranysi HAa COMCKAHUE YYEHOM CTENEHU KaHAWAaTa TEXHUYECKUX HayK
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no crneuranbHocTy 05.13.07 — aBromMaTu3anus nporeccoB ynpasieHus. Hamuonans-
HbIIl TEXHUYECKUIl YHHUBEPCHUTET ' XAPbKOBCKUW IOJUTEXHUYECKHUH HWHCTUTYT .
XapskoB. — 2008.

JuccepTaiys MOCBSIIEHA PEHICHUIO aKTyaJlbHOW HAyYHO-IPAKTUYECKOU 3a/1a-
9yl pa3paboTKu HMHGOPMAILMOHHO-YNPABISAIONIEH W KOHTPOJIUPYIOUIEH CHUCTEMBI
(MYKC), ontuMuzanuu mporeccoB yIpaBIeHHs 3JIEKTPOIPUBOIaMH TTOE3/I0B MPUTO-
POJTHOTO COOOIICHHUSI, & TAKKE KOHTPOJIO ITHX CUTEM.

ObocHoBaHa akTyanbHOCTh pa3padotkn MYKC st xene3sHo10poXKHOTrO
tpancnoprta. [Ipeanoxxena uepapxuueckas ctpykrypa MYKC, cocrosias u3 ocHOB-
HBIX CHUCTEM: cucTteMa (OpPMHUPOBAHUS YIPABISIIONIUX BO3IEUCTBHI; crucTemMa cOopa,
00pabOTKHU U pErUCTPAlUH TaHHBIX; CUCTEMA KOHTPOJIS; CUCTEMA TOICPKKU TIPUHS-
TUSl PEIICHUN MAIIMHUCTOM; cucTeMa (OpMHUPOBAHMS M XpaHEHHUS yCTaBOK M 3aja-
Hul. JJ1 K10l CUCTEMBI MOCTABIIEHBI 33Ja41 U ONIPEIeTICHBI METOJIbI UX PEIICHHUS.
Paszpabdorana UYKC, pemaromias mmmpokuii Kpyr 3aaa4d ot coopa, 00pabOTKU U peru-
CTpallMKM JaHHBIX 10 (OPMUPOBAHUS YIPABJISAIOMIUX CUTHAJIOB U KOHTPOJS COCTOS-
HUsA 00OBEKTa YNpaBJIECHUA B LIeJIOM. B cucteme peasin3oBaHa BO3MOKHOCTh JlajbHEH-
IIEro HapaluBaHUs GyHKIHOHATBHOCTH.

PaccMOTpeHBI METO/IBI YIIPABIIEHUSI CKOPOCTBIO PUTOPOIAHBIX MTOE3/I0B C TSTO-
BBIMU IIPUBOAAMH IIOCTOSIHHOTO U IEPEMEHHOIO TOKOB C LIEJBI0 YCOBEPIICHCTBOBA-
HUS CHUCTEM YIpPaBJIEHUS NPOLECCAMH pasroHa Jisi 3KOHOMUU SHEPrOpPECYpCOB.
[IpensioxkeHbl MaTeMaTUYECKHE MOJAEIN OOBEKTOB YIPaBJICHUS C MPUBOJAMHU MOCTO-
SHHOTO U TEPEMEHHOr0 TOKOB JJIsl pelleHus 3afad pazpadbotku u otiaaku MYKC,
ONpENEIECHUS U YTOYHEHUS [IapaMETPOB CUCTEM YIPABJICHMsSI, IOMCKA U UCCIIENOBa-
HHUM ONTUMAJIBHBIX YIIPABJICHUM.

[Ipu pemiennn 3a1a4 ONTUMU3ALMKA PACCMOTPEHBI Pa3IMYHbIE KPUTEPUU OLICH-
KM KauecTBa (DYHKIMOHUPOBAHUS CHCTEM. AJANTUPOBAH METOJ TEPMHHAIBHBIX
YIPABJICHUN JBUKEHHUEM I10€3]1a, KOTOPBIN MMO3BOJINII PACCUUTHIBATh YIIPABICHUS BO
BpeMsl JIBJKEHHSI C YYETOM pa3JIMUHBIX XapaKTEPUCTHK (3arpyK€HHOCTH IOE3[a,
npodWIs )KEIE3HOJOPOKHOTO MyTH, TpaduKka IBMKeHHs). Kputepuem onTuManbHO-
CTH ISl TM3€JIb-TI0e3/1a SIBJISUICS PacXo]l TOIUIMBA HA €IUHUILY MPOUIEHHOIO MYTH.
Pa3paborana Mozenb, peanusyromas alfOPUTM MOUCKA ONTUMAIbHBIX YIPaBICHUH,
KOTOPBIA HE KPUTHYEH K JJIMHE y4acTKa U BPEMEHH JIBUXKEHUS.

3ajada ONTUMU3ALMK YIPABICHUN JOMOJHUTEIBHBIM PE3UCTOPOM B IJIEKTPO-
MPUBOJIE MOCTOSTHHOTO TOKa MpPH Pa3roHE pelleHa C MCIHOJb30BaHUEM MPHUHIMIA
MaKcuMyMma.

Pa3zpaboTanbl ccTeMbl KOHTPOJISI HA OCHOBE COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHH. [[71s1 onpenenenus pas3iialok B CUCTEME YIIPABJICHMS, a TAKXKE 111 KOH-
TPOJIL TMHAMHUYECKHX XapaKTEPUCTUK BO BPEMs IBM>KEHHMS 1IO€3/a UCIIOJIb30BaH BEK-
TOPHBIA TAKCOHOMUYECKHN ITOKA3aTENb, pEAIN30BaHHBIN C IIOMOIIBI HEHPOHHOU Ce-
TH. DTO MO3BOJIIET KOHTPOJIUPOBATH OOBEKT YIPABICHUS, aHAIU3UPYS BCETO OAMH
CUTHAJI, IPH 3TOM YUHUTHIBasi MHOKECTBO PA3HOTUITHBIX CUTHAJIOB U ITapaMETpPOB.
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[Ipu pemennn 3ama4u KOHTPOJIE OOKCOBAHMS TMPEIIOKEHA MPOTHO3ZUPYIOIIAS
HEHUpOHHAs CETh AJI PaHHEro OOHApYKEHUS MPOILIECCOB OOKCOBAaHHUS U 1032, MO3BO-
JsoNIas NMpeAyNnpeIuTh pa3BUTHE ITUX MpoleccoB. [ oOyueHus HEUPOHHOU ceTu
MCIIOJIb30BaHbI BHIOOPKH, MOJTYUYEHHBIE B pE3YyJIbTaTEe MOE3HBIX UCTIBITAHUM.

Pa3zpaboTana cucreMa noAep>KKU MPUHATHUSL pEHICHUN MAIIMHUCTOM, KOTOpas
Ha OCHOBAaHMM aHAJIM3a PA3JIMYHBIX CUTHAJIOB 00ECIEYMBAET ONTHUMAIIBHOE yIIpaBlie-
HUE 00BEKTOM, UTO MO3BOJISIET CHU3UTh PAcXo]l I3HEpropecypcoB. cxoaHbie JaHHbBIE
noxyuyensl npu nomowmu MYKC.

[Ipu nccrenoBaHusaX ONTHUMAIbHBIX YIPABICHUI HA KOMIBIOTEPHBIX MOIEISAX
PacCMOTPEHBI BAPUAHTHI C PA3JIMYHBIMU MMAPAMETPAMU JIBUKEHUS U XapaKTEPUCTH-
Kamu 1oe3q1oB. [IpuBeneHsl pe3ynbTaThl SKCIIEPUMEHTANIBHBIX uccaeaoBanuii UYKC
Ha musenb-nioe3ae JDJI-02, koTopble MOATBEPAWIN aI€KBATHOCTh MOJIENICH U Tpa-
BWJIBHOCTh MPUHSTHIX TEOPETUYECKUX PELICHUIA.

KaroueBblie ciioBa: cucTeMa yIpaBiI€HUs MOABHXKHBIM COCTABOM IPUTOPOA-
HOT'O COOOINIEHUs, MaTeMaTUYeCKas MOJIeNb AJEKTPOMEXAaHUUYECKON CHUCTEMBI, MPO-
THO3UPYIOIIass HEUPOHHASI CETh, CUCTEMA MOAAECPKKH MPUHITUS PEIICHUA MaIlIUHU-
CTOM.

Lipchanskiy M.V. Design, optimization and control of control system local
trains. — Manuscript.

Thesis for the Ph.D. (candidate of science) degree, specialization 05.13.07 — au-
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technic Institute™. Kharkiv. — 2008.

The dissertation is related to area of research, design and optimization of local
train electric drive control systems. The structure of the hall system and included
units was proposed. The mathematic models of electromechanical systems such die-
sel engines was designed. It was allowed to find out optimal controls for train moving
modes and power-plant. The control system was used a taxonomical parameter, what
was allowed to detect departure and dynamic parameters controlling. The neural net-
work was proposed for predicting of blocking or skid processes. The decision-making
system was designed to help a machinist to save electricity and energy.

Keywords: control system of local train, mathematical model of electrome-
chanical system, predicting neural network, system for support making decision by
machinist.



18

[Mianmucano a0 apyky 23.09.2008 p. dopmat 60x90/16.
[Tamip odcetnuit. Ipyk — puzorpadis. YMoBH. npyk. apk.0,9.
Haxnan 100 npum. 3am. No 262695

Hanpyxosano y CITII®DO I3paiines €.M.
CaimorrrBo Ne 24800170000040432 Bix 21.03.2001p.
61002, m. Xapkis, Bys. @pyH3e, 16



