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3AJIAYI ABTOMATHM3AIIIL YIIPABJIITHHSI CHCTEMAMM TEXHIYHOTI'O
OBCJIYT'OBYBAHHS I PEMOHTY TEXHIYHUX CUCTEM

Pozensnymi npobnemu asmomamuszayii ynpasuinHa CUCmMeMamy MexHiYHo20 00CIYy208Y8aANHS | PEMOHMY
mexHiunux cucmem. Ilokazana OoyinbHicmb CMBOPEHHS ABMOMAMU3OBAHUX CUCMEM YAPABIIHHA MAKUMU
cucmemamu, AKi NOBUHHI 3a6e3neyyeamu NIOMPUMAHHA NPUUHAMMSA PiluleHb 3 MeXHIYH020 00CTY208Y8aAHHS
ma pemMOHmy mexHiyHux cucmem. Posenanymi npunyunu ma 3micm  3a0a4 w000 CMBODPEHHS
aBmMomMamu308anoi cucmemu YRPaGIiHH.

Knwuoesi cnoea: mexuiuni cucmemu, mexHiyne o0Cny208y8aHHs i peMOHM, CUCTEMA MEXHIUHO20
00CY208Y8aNHS | PEMOHMY, ABMOMAMU3ZAYIS YAPAGTIHHSL.

IMocTranoBka nmpodaemu. EdexTrBHE yrnpaBimiHHS CHCTEMaMH TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY
(CTOP) naOyBae 0cOOJIMBOI BaXJIMBOCTI Yy 3B’3KYy 31 3POCTaHHSM CKJIAOHOCTI CHCTEM, SIKi BOHH
00cyroByroTh. CKIaJHICTE O0YMOBJIIOETHCS JKOPCTKOK BEPTHUKAJILHOI l€papXi€r0 1 BEIMKOI KUIBKICTIO
€NIEMEHTIB CHCTEMH, SIK TIPABHIIO, PO30CEPEINKEHUX HA KOKHOMY 3 piBHIB. JI0 TaKMX cHCTEM MOXKHA BiJIHECTH
BilicbKOB1 (opMyBaHHs YKpaiHH, YrpynoBaHHsS BIMCBK (CHIJI), BUPOOHWYI KOMILUIEKCH TOIIO, SIKI OCHAIIEHI
3HAYHOIO 32 KUIBKICTIO Ta CKJIaJIHICTIO HOMEHKIaTypor TexHiyaux cucteM (TxC) (mani — opraHizariiiHo-
texHiuHi cucteMn «COTCy). Texniuni cucremu COTC € 00’€kTaMu BIUIMBY CHCTEMH TEXHIYHOTO
o0cmyroByBaHHS 1 peMOHTY [1].

OnmHuM 13 CyTTEBMX UYWHHHKIB, IO BH3Ha4yaTh edektuBHicTh QyHKIioHyBanHs CTOP, € piBeHb
aBroMartm3alii (yHKOIH 1 3amad  ynpaBiUiHHA Hero. s BUpINIEHHS TakuX 3ajad  CTBOPIOIOTHCS
aBTOMaTH30BaHi cuctemu yrpasiiHHsa (ACY) 3 BiAMOBITHUMH BUAaMU 3a0e3eUEeHHSI.

AHani3 ocTaHHix gocaimkeHb i myOmikanmiii. AHamiz craHy aBTOMaTH3allil y Taily3l TEXHIYHOTO
oociyropyBanHs 1 pemonTy (TOP) texniunux cucrem COTC cBiTYMTh, 110 BOHA CIIPSIMOBaHa MIEPEBAXKHO Ha
ABTOMATH3AIIII0 MTPOIIECiB TEXHIYHOI'0 OOCITYTOBYBaHHS 1 PEMOHTY TEXHIYHUX CHCTEM Ha PiBHI MiINPUEMCTB
3 QyHKIisIMA OOJIKY, KOHTPOJIO, aHali3y Ta IJIaHYBaHHS 1 MPaKTHYHO HE BUPIIIYE 3ajadyi aBTOMATH3aIlil
ynpaBiinasa cucremamu TOP [2—7]. T1o3a yBarow TakoX 3aJIMIIAETHCSA BaXKJIMBA MpodJieMa aBTOMAaTH3allii
niarpuManss npuiHaTTa pimens (ITTIP) [8—10]. Ognak npakTuka nokasye, mo ymnpasiiaass CTOP COTC
BuMmarae Big ACY, Hacamrepes, aBromaTr3anii GyHKiii i 3agau [P mono i ynpasminns [11, 12].

OueBuaHO, MO0 pilIeHHS 1i€i MpoOJIeMH HEMOXJIMBE O€3 BHUKOPHUCTaHHS CydacHUX 3aco0iB
iH(pOPMAIITHUX TEXHOIOTIH.

CKJIaJIOBUX Ta aJrOPUTMY MiATPUMAHHS PillICHb.

Bukaan ocHoBHoro marepiamy. ABroMaTm3oBaHe pimeHHsi 3amad [P 3a gomomororo EOM kpim
TpaJMLIHHUX METOMIB aBTOMATH3allil MOBHHHO IependadyaTd aKTUBHE BHUKOPHUCTaHHS MaTEMaTHYHUX
MoJIeTiel, METO/IB Ta alropuTMiB (popMyBaHHS YIpaBIIHCHKUX pilieHb. [IpH CTBOpEHHI TaKMX CHUCTEM
BXUIMBUMH € CXeMH X (YHKIIOHYBaHHS, CKJaJl, IPUHIMIKN Ta METOAW aBTOMATH30BAHOTO YIPABIiHHSI
CTOP.

Y nobynoBi ACY CTOP HeoOXimHO BpaxoByBaTH TOH (axT, MO Is CHUCTeMa, 3 OJHOro OOKy, €
CIEMEHTOM CHCTEMH YIIpPaBIiHHs], a 3 IHIIOr0 — MOXe OyTM He TUIbKH 3aco000M aBTOMAaTH30BAaHOI'O
YIpaBIiHHSA, a 1 3acO00M JOCTIKEHHS 00 €KTa YIPaBIiHHS 3 METOI0 MOJAAJIbIIOI ONTHMI3aIll Ta PO3BUTKY
CHCTEMH YITPaBIIiHHSL
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@yukyionarvna modenv. Cucrema TOP — me ckimagHa cucrema, ska Brirodae o0’extu TOP, cuinm ta
3acobu TOP (mami — onepartiiini 3acodu «O3») Ta cucreMy yrpaBiiHHs. [0 OCHOBHHX BHIIB 3a0€3MECUCHHS,
mo BXomaTh g0 ckiany ACY, Hanexarh iHpopmaliiiHe, MporpaMHe, TEXHIYHE, oOpraHizalliiiHe Ta
JiHrBicTiyHe 3a0e3medeHHs [13]. O4eBMIHO, IO OCHOBY CIICIiaIbBHOIO MAaTEMAaTHYHOI'O 3a0e3MeueHHs
(CM3) ACY CTOP wmarorh ckmajaTH MaTeMaTW4HI MOJIENi, METOAM Ta aITOPUTMH (OPMYBaHHS
VIpaBITiHCBKUX pileHb. OTXKe, SK OCHOBHI €IEMEHTH CHUCTEMH aBToMaru3oBaHoro ympasiinHs CTOP
HeoOximHo po3rsati O3, 06’ekt TOP Ta 3acobu aBromaTm3anii. 3 orisany Ha Oaxani ¢ynkmii [TITP 3
yIpaBIliHHSA, 13 3ac00iB aBTOMaTH3alii posrisaarumMemo CM3 ta mporpamue 3abesneuenns (I13) ACY
CTOP. ABTOMaTH30BaHy CHCTEMY YIPABIiHHSI, SKa MPU3HAYAETHCS JJIsl MOJICIIOBAHHS 1 BUPINICHHS 3a/1a4
I[P, moxHa BimHECTH J0 Kiacy iHGOpMamiiHO-aHANITUYHUX CHCTEM 13 3aMKHYTOIO CXEMOIO
¢ynkuionysanns (puc. 1) [14].
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Puc. 1. Cxema aBromatuzoBanoro ympasiinass CTOP COTC

baza nanux (b/1) ACY CTOP 36epirae indpopmariiito npo ctad O3 cucremu, 00’ ekt TOP 1 mopunHHa OyTH
nignana BrmBaM 3 6oky CTOP, BupakeHUM y BUTIISI JaHUX MTPO 3MIHH CTaHy 00 €KTiB, a 3 00Ky Mojenel
¢ynkuionyBanas CTOP Ta ii eneMeHTIB — y BUTIISAI BiJOMOCTEH MPO 3MiHY CKiIaxy 30epeKeHNX AaHuX 1
BIJHOIIIEHb MK HUMH.

3a pomomororo [13 cucremu 3miHCHIOETHCS OLIHIOBaHHS BUXIJHHUX IMOKa3HUKIB, SKI XapaKTEpU3YIOTh
eekxtuBHicTh (QyHKIioHyBaHHA CTOP. Ckiaa 1 MOKa30BICTh TaKWX IIOKa3HUKIB, a TaKOXK KpHUTEpil
OLIIHIOBAHHS ONTUMAJILHOCTI HAIXOAATh BiJ MOZEeH (YHKIIOHYBaHHS CUCTEMHU.

[Ipu crBopenni ACY CTOP noBuHHI OyTH peanizoBaHi 3arajibHi NPUHIMIH, HANPUKIAJ, CUCTEMHICTh
(KOMILTEKCHICTE ), QYHKIIIOHATBHICTh, TUIIOBICTh, TEXHOJOT1YHICTh, €TanHicTh [14].

KommuiekcHicTh 3a0e3meuye 3B’S30K CHUCTEMH 3 iHIIMMH cucTeMamu 3abesnedeHHs COTC (manpukian,
TH)KEHEPHO-TEXHIYHOI0, MAaTepialbHO-TEXHIYHOIO TOINO), M0 IO3HAYAETHCS Ha TEePeXoidi Bill JOKaIbHOL
aBTOMAaTH3allil OKpeMUX (QYHKIIIH YIpaBIiHHS 0 KOMILIEKCHUX CUCTEM YIPaBIiHHS.

[Tix pyHKIIOHANBHICTIO PO3YMIETBCS MiAXiJ, SIKHH MOJNATAE B TOMY, IO JO TOJIOBHOI METH CTBOPCHHSI
CHCTEMH — YyJIOCKOHAJICHHSI OCHOBHHMX (YHKIIIH ympaBliHHsS (TUTaHyBaHHS, OOJIK, aHalli3, PeryatoBaHHS)
nporiecoM TOP, nonaerbes nosa — I1I1P.

TumoBicTe ependayae 3acTOCyBaHHS 3aralbHUX, TUTIOBUX, OMIMPEHUX 3aCO0IB 1 METOIIB aBTOMATH3AIIIT
yrnpaiinasa. CremiajgbHi METOAM Ta 3aco0M HEOOXiHO 3aCTOCOBYBaTHM B OCOOJIMBUX BHIIAJKaX,
YCBIIOMJTIOIOUM TOM (akT, MO UM 3BYXKYETbCS Tally3b 3aCTOCYBaHHS PO3POOIIOBAHOI CHUCTEMH.
3acTocyBaHHS TAKHX METO/IIB TAKOX HE IIOBMHHO HEraTHBHO BILTMBATH HA CHCTEMHI BIIACTHBOCTI.

TexHOMOriYHICTh Ma€ 3a0€3MEeUNTH TEXHOIOTIUHI XapaKTePUCTHKH PO3POOIIIOBAHOI CUCTEMHU HE TUILKU B
ii excrumyaTartii, a i B if 3acTocyBaHHi (pEaKTUBHICTb, IPOCTOTA B MOBOJKCHHI, HAJIWHICTD i T. 11.).

Etannicte — e Ge3nepepBHUil epexia y po3BUTKY CUCTEMH BiJl pearizallii mpocTHX QYHKIIIH 10 OLTbII
CKJIAJIHHX, BiJl pO3POOJICHHS JIOKAIFHUX 33/1a4 JI0 CTBOPEHHSI KOMIUIEKCHOT CUCTEMH.
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ABTOMAaTH30BaHa CHCTEMa YIPABIIIHHSA — CKJIaJHAa CHCTeMa, IpH ii CTBOPEHHI, Hacamiepen, HeoOXiaHO
BHMKOHATH aHai3 iCHyt040i cucremu ynpasiinas CTOP.

Haii6inpin npuiHATHUM € METOJ JCKOMITO3UIli CHCTEMHM Ha OKpeMi ckiiajnoBi. BiH 103Bonse omnucaTu
ICHYIOYY CHCTEMY, aJie He J]a€ MOKJIIMBOCTI BU3HAUMTH MTOBHOKO MipOI0 BUMOTH 110 po3pobmoBanoi ACY. A
caMme 1¢ 1 MOTpiOHO TpM aBTOMAaTH3allii YIpaBIiHHS CHCTEMOIO, JUIS SIKOi He (opMarizoBaHi 3aco0HM Ta
METO/I YIPABIiHHS. BUIBII JOPEYHUM € MiAXiM, SIKHI IPYHTYETHCS Ha JIEKOMIIO3HILIT 1IiIeld (QyHKIIOHYBaHHS
cucreMH. AHami3ytoun MeTy (DyHKIIOHYBaHHS CUCTEMH, HEOOXiZTHO chopMyBaTH i, SIKi CBOEIO YEProt0
TEX TOPOXKYIOTH BiacHi mifniii. Tak GpopmyeTbes epeBo mijiel CHCTEMH.

[ini, BU3HAYEHI 3a JOMOMOrOK0 JIEKOMIIO3HMIIil, MAIOTh TakKi OCOOJIMBOCTI i€EpapXii: I[iJIi HUKHBOI'O PiBHSI
MiATOPSIKOBYIOTHCS IIISIM BEPXHBOT'O PIBHS; IUJTi BEPXHBOTO PIiBHS HE MOXYTh OYTH JTOCATHYTI, SKIIO HE
JOCATHYTI BCI LTI HAHOIMKYOTO HUYKHBOTO PIBHS.

Meron aHami3y, SIKHI IPYHTYETHCS HA JIGKOMITO3HIIIT I[iJIeii cCHCTEMU, JT03BOISIE BUBHAUNTH CKIAJ 11 3aj1ad,
HAJIeKHICTh 3a7a4 JI0 TEBHHX ENIEMEHTIB (PyHKIIOHANBHOI CTpyKTypH. [Ipuuomy Ime MokHa 3pOOHTH,
BUXOJISTYH 13 Iel PyHKI[IOHYBaHHS CUCTEMH Ta 1l CHCTEMHHX BJIACTHBOCTEH.

Opeanizayitina cmpykmypa. 3 TOTJSAY Ha HPOLEAYPHI BIACTHUBOCTI 3a1ayi MOAUISIOTHCS HA OOJIKOBI,
TUTaHYBaHHS, aHANITHYHI (MOJICIIOBAaHHS, PO3paxyHKOBi), omrumizaniini (anami3z i cuate3 CTOP Ta il
orepariifHux 3aco0iB Ta iH.) Ta HoBiakoBi. Sk 6aunmo, ACY CTOP MoxxHa BIIHECTH 10 KJacy TiOpHIHUX
iHpOpMAIITHUX CHCTEM, TOMY IO il KJacH 3aJa4 MaloTh BIACTUBOCTI PI3HHUX THIIIB CUCTEM. Y IIOMY
posyminHi ACY CTOP moxHa po3risgaTH sK ajanTalliio 0araTomiiboBOi 1H(QOPMAaIiHHO-aHATITHYHOT
cucremu [15].

ABTtomaTH3oBaHa cuctema ynpasiinHsI CTOP sk iHopmaniiiHo-aHaITHYHA CHCTEMa TOBUHHA MICTUTH
Taki ckiIamoBi (KoHTypH) (puc. 2): dakrorpadiunuii, mo 3abe3neuye 30epiranHs Ta 0OpoOICHHS AaHUX B
AHATNTHYHOMY BUTJIII (PO3paXxyHOK BUXIJHHX TOKA3HUKIB Ha TIJCTaBi BXIMHHUX); JTOKYMEHTAJIbHUH, IO
MpeCTaBIse€ BHUXINHI MaHi y ¢opmi, HeoOXimHii ocobi, sika mpuiimae pimenns (OIIP) (mammHOrpammy,
BiJleOrpaMH, IO MPEICTABNISAIOTh BUXITHI JOKYMEHTH); 3a0e3Meuylounii — JUIs BBEACHHS Ta MEPBUHHOIO
00poOIieHHs BXiIHUX JaHuX. DYHKIIIOHYBaHHS CUCTEMH PO3TIISIAETHCS TYT SIK B3a€MOJIisI ii CKIIaJIOBUX.

3abe3neuyrounii KOHTYP JlokymeHTanbHUI KOHTYp
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Puc. 2. B3aemonis cxnagosux ACY CTOP:
KM - xommr’totepHi Mepexi; EJ] — ekcruryataniiiHa JOKyMeHTaIlist

3 puc. 2 BUAHO, IO BXIiAHI JaHi, HEOOXIigHI i1 BUPIMICHHS 3aJa4y TEXHIYHOrO OOCIyrOBYBaHHS Ta
pemonty TxC, MOXYTh BBOAMTHCS 3 PI3HMX HOCIiB (HANpUKIIaJ, HAKOMUYYBAUYiB HA JKOPCTKUX JHCKaX,
eKpaHa BiJjeoTepMiHaia, HaJIXOJIUTH 3 KOMI FOTepHUX Mepex Toulo). Jami indopmais BBoguthcs B EOM i
MiIA€THCS MEePEeTBOPEHHIO Ta KoHTpomo. dakrorpadiyanil KOHTYp mnependadae 30epiraHHS Ta CYMpPOBia
iHdopmanii y Burnsai B/ 3a qormoMororo crieniaibHuX mporpaM ix BeIeHHs i CUCTEMH YIpaBiIiHHS Oazamu
naaux (CYBJ]). OOpobieHHsT aHAMITUYHUX JAaHUX 3AIHCHIOETHCS MPUKIATHUMHU MPOrpaMaMu pO3paxyHKY
BHUXIJIHUX IOKAa3HUKIB. Y JIOKYMEHTAaJbHOMY KOHTYpPi BHXIIHI MOKa3HWKH 3a JOIOMOIOI BiIIOBIIHUX
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MporpaM MepeTBOPIOIOTHCS HA 00pa3y BUXIHHUX JIOKYMEHTIB (PIllIeHb), sIKi MOXXYTh BUIABATUCS Y BUTIISIIL
MAaIlIMHHHUX TIOKYMEHTIB a00 Bizeorpam.

Anzopumm niompumanna piwenns. Y TIpoueci AOCIDKEHHA (QYHKIIOHAIBHOI CTPYKTYpPH, CXEMH
pillieHHs 3a/1a4 cucTeMu, opraHizaniiaoi crpykrypu COTC Oyanyerscst inpopmartiitna moaens ACY CTOP.
Indopmarniitna MozielTb TOBUHHA BPAXOBYBAaTH OCHOBHI rpynu Ta Buau 3aaad [1I1P 3 ynpasniaus CTOP (puc. 3).

i
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i| Crpykrypuzanis KinpkicHmiA cKitam Il 03 CTOP : cxany TxyY PM Hopwmu 3anacis :
'l mapky TxC3a | Ta HOMEHKIATYpa [y : : v . : ITPMOp TxY ma O3 |
i|[Brmamn ta Trmaym| | TXC 32 BUnamu ta ' (1 Yacosita H | v < |\ CTOP J |
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Il TxC COTC | ]! ¥ -
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1 3wism oGcaris | obesris poGirs ) 1 ||t | 4 Ta crpareriii ix 33”383; g;ﬂ !
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: 06’ckmie¢ TOP 00MeKEHHS : : Cunmes CTOP : : Ananiz CTOP :

Puc. 3. Cxema B3aeMoii 3a1a4 migTpUMaHHs IPUAHSTTS pimens moxao ynpasninas CTOP (indopmarniiina Monens):
TxC — Texniuna cucrema; TxXVY — TeXHOJOTUHE ycTaTKyBaHHs;, PM — poboue MicIig;
TO — rexniune oocyroByBanHs; O® ABM — o0opoTHuii (hoHA arperaris, By3JliB, MEXaHI3MiB;
[MPMOp — nepecyBHUIT peMOHTHHUI OpraH (onepariiHuii 3acio)

Mera po3poOieHHsT Takoi MOJENI IMOJIArae B TOMY, 100 BHU3HAYMTH IH(OpPMAIiiHI MOTOKU, BUSBUTH
3B’S3KH MDK 3ajadamu, kimacudikyBath Jpkepena Ta croxuBadiB iHpopmamii. [lotiM Ha mincrasi
iHpOpMaIiiHOT MOAENi CHUCTEMH, BUXOIIYM 31 CTPYKTypH Ta (QYHKIIH KOMIIOHEHT iH(OpMaIliifHo-
aHANIITHYHOI CUCTEeMH, OyayeThes iH(opMalliiiHe i mporpaMHe 3a0e3rey eHHS.

Meronu aBTOMATH30BAHOTO pIlICHHsS 3aja4 MiATpUMaHHA pinieHb 1oxo ympasiuiaas CTOP
3abe3neuyBanoi COTC r1pyHTyIOThcS Ha 3acrocyBanHi EOM 3a cxeMoro, HaBeICHOK Ha puc. 2.
Oco0JIMBOCTI TYT MOXJIMBI Yy CKiami BXimHUX X, X, ..., X, 1 BUXiZHUX Y, Y, ..., Y, JaHUX Ta y CKJIAJIl
mporpaM oOpoOJICHHSI TaHHX.

Tax, 3amaui omiHtoBaHHS TapameTpiB (popmyBanns) 00’extiB TOP, 3anmadi cunTesy i anamizy CTOP
BUPIIIYIOTHCS 32 3arajIbHOI0 CXEMOIO.

Hnst 3amau ouiHoBaHHS mnapamerpiB (popmyBanns) 06’ekriB TOP sk Buxigni gani Xi, 1 = 1,..., n,
3aCTOCOBYIOTBCS B1IOMOCTI Tpo mapamerpu 00’ exrta TOP — kibKiCHHI CKJIa] Ta HOMEHKIATypa (BUIU, TUITH
tomo) TxC, cryminp ykomiiekToBaHocTi COTC TeXHIYHMMH CHCTEMaMH, HEOOXIIHHM piBEHb TOTOBHOCTI.
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PesynbraToMm pimeHHs 1mux 3agad Y, j = l,..., m, € ckiaz 3paskiB (kommiekciB) TXxC 3a HOMEHKIaTyporo,
BuM Ta o0csru poOiT 3 TOP, nonyctuMi (I1aHOB1) TEpMIHH iX 00CITyrOBYBaHHSI i PEMOHTY.

3a0aui cunmesy s BUXiIIHI JaHI BUKOPUCTOBYIOTH napaMeTp o0’ ektiB TOP, BuMoru ta oOMexeHHs /10
pesyabTaTie BBy CTOP, mapamerpu opranizamidHoi cTpykTypu 3a0e3neuyBanoi COTC. Pesynbratu
BUJIAIOTHCS Y BUIJISIIII MOXKJIMBHX PIillIeHb 3 TOMOJNOTIYHOI Ta QyHKIioHANBHOI cTpykTyp CTOP, peanizaris
SKMX 3a0€3MeYnTh BHUKOHAHHS 3aJlaHuX 00cATiB 1 BHIIB poOiT 3 TOP 3amaHux cucTeM y BCTaHOBJICHUUI
TEpMiH.

3aoaui ananizy K BUXiOHI aHI BUKOPUCTOBYIOTH mapamerpu o0’extiB TOP, cui i 3aco6iB CTOP,
XapaKTePUCTUKU TEXHIKO-TeorpadiqHoro paiioHy posocepelkeHHs TexHiuHuX cucteM 3i ckimamy COTC,
MpiOpUTETH B iX OOCIYroBYyBaHHI i PEMOHTI. Pe3yibTaTH BUAAIOTHCS y BHUIISII OMIHOK BHUPOOHWUYHX
MoxunBocter icHyrouoi CTOP momo TexHiuHOro obciyroByBanss i peMoHTy TxC, HeoOXigHUX 0OCSTIB y
BCTaHOBJICHHI TepMiH, MOX¥UIMBUX pimenb mpo ckinax O3 CTOP Ta crpateriii ix Bukopuctanns. Cxema
pillieHHS aHANITHYHHUX 3a]a9 XapaKTepU3yeThCs THM, IO IIYKaHi BimoMocTi 30epirarotbest y Burisai B/
ACY CTOP.

baza manux mpusHaueHa i iHpopMaIiiiHoro 3abesrneueHHs mporecy BUpoOieHHs pimeHs OIIP i
MICTUTh TaKi JIaHi: PO MaTeMaTH4HI MOJEN, METOH, aNrOpuTMU (HOPMYBaHHS YACTHHHOTO 1 3arajbHOro
pilens; ckinaa ta ocodbmuBocTi 00’ekriB TOP; HopMmu yacy Ha TexHiuHe oOciayroByBaHHs i peMOHT TxC;
nepenika giarHoctuuHuX mapamerpis i mporenyp s TxC COTC; ¢yHKIiOHANBHI HAUTUIIKOBI CXEMH
peMoHTy Ta iHII JoBigkoBi maHi. Jns oOcimyroByBanHsS bBJl y ckmami mporpamMHOro 3abesnedeHHs
nependavaerbess CYB/l. Ak BuximHi nani y 3amadax iH(pOpMAaIiifHOTO MiATPHUMAaHHS BHKOPHUCTOBYIOTHCS
3allUTH Ha OJIepKaHHsA HEOOXIMHMX JaHUX Yy (QopMai3oBaHOMY BUTIISL, TONIYKOBI MpUIUCH. MeToau
MoIIyKy iH(popMallii iCTOTHO 3aJIeXaTh BiJ croco0iB 30epiraHHs Ta METOJIB opraHizamii manux. s 6a3
JIAHHUX 3aCTOCOBYIOTHCS CIIEI[ialiIbHI METO/IH, SIKi TPYHTYIOThCs Ha BuKopuctanHi CYB/] [16].

Takum 4ymHOM, aBTOMaTH3alis pimeHHs 3amad TOP moOynoBaHa 3a  iepapXivyHO-TIOCTITOBHUM
MPHHIUIIOM, TIPUHHITAM y CIIAJHOMY TMPOEKTYBaHHI 13 3aCTOCYBaHHSM BIIMOBIMHUX METOJIB aHANI3y Ta
CHHTE3y 3a 3aJlaHMMH KPHUTEPiSMH. ABTOMATH3allis 1HIIMX 3a/lad MOXIIMBA 32 3BUYAHHOIO TMOCIHIJOBHOIO
CXEMOI0 3 PI3HMMHM BapiailisiMu. Takuii mimxid, 10 € B I[bOMY BHITaJKy HAWOUIBII JOLUIBHUM, TO3BOJISE
peaizyBaTH JOCTaTHBO e(EeKTUBHE NporpaMHe 3a0e3ledeHHS 3 MiHIMalbHHUMH BHTpaTaMH Ha HoOro
po3pobieHHs. HacTynmHuM KpoKOM y aBTOMAaTH3allii 3a/lay € BU3HAYCHHS BXOIY 1 BUXOMY 3aiadi, TOOTO il
BUXIJTHUX JaHUX 1 pe3ynbTaTiB. BuxinHi naHi i pe3ynpTatu pimenns 3anad TOP cranoBusTs iHdopmariiine
3a0e3neueHHs. CyTTeBMM MOMEHTOM B aBToMaru3allii pimieHHs 3amad [I[IP e BuGip meromy mis
ABTOMATH30BaHOT'O PIllICHHSI.

Tak, mis 3amad iHdopmaliiiHOro miATpUMaHHS Ta HakomuyeHHs naHux y B/ peamizarmieto merony,
BUOpAHOTO JJIsi aBTOMATHU3allil, € aJITOPUTM BHECCHHS 3MiH, SKHH IIMPOKO BUKOPHCTOBYETHCS IPH
KOpEKTYBaHHI BIIOPSAKOBAaHMX MacUBIB iH(popmalrtii.

Cxemy pimieHsst iHpopMalliifHO-aHATITHYHUX 337]ad MOKHA peajli3yBaTH 3a aJrOPUTMOM MOCHTiZOBHOTO
MOIIYKY HEOOXiTHMX JaHWX B YMOPSIKOBAaHOMY MacHBi iH(opMarlii 3 HACTyITHUM PO3PaXyHKOM BUXIITHHX
noka3HuKiB. Croci0 po3paxyHKy BHXITHMX MOKAa3HHUKIB € “1HIHMBITyaTbHOI” XapaKTEPUCTUKOK KOHKPETHOT
3amadi [1I1P.

Pospobnennss ACY CTOP mnepenbauae aBTomMaru3anito (QyHKIiA YHpaBIiHHSA, Ui 4Oro HEOOXiTHI
mijicucteMu  3a0e3NeYeHHs: MaTeMaTWYHOro, iH(OpPMAaIifHOro, MPOTrPaMHOro, KOMILJIEKCY TEXHIYHHX
3aco0iB.

Maremarnyne 3a0e3redeHHs TOBUHHO BKIIIOYATH HaOlp MaTeMaTHYHHX MOJENEH 1 METOMIB BHpIIICHHS
3amad ananizy ta cuntesy CTOP, omintoBanHs mapamerpiB (popmyBanns) 00’extiB TOP, anroputmis
PO3paxyHKy BUXIJIHUX MOKA3HHKIB, [0 XapaKTePU3YIOTh CTaH TEXHIYHOTO 00CIyropyBanHs ta peMoHTy TxC
31 ckimagy COTC.

OCHOBOIO MaTEMaTUYHOTO 3a0e3MCUCHHS CHCTEMU MAlOTh OYyTH:

— marematuyuHi Mozeni ¢pyakuionysanas CTOP s pisaux pexxumis, mozeni npomeciB TOP TxC;

— MeTOAM OlliHIOBaHHS mnapamerpiB 00’ekriB TOP, cuHTE3y (yHKIIOHAIBHOI CTPYKTYpH CHUCTEMH,
ONTHMI3alii cKIagay TexHomoriunoro ycratkyBaHHs (TxVY) mis nposenennss TOP, cuHTe3y onTHManbHUX
crpareriii Bukopuctanas O3 cucreMu, oOTpyHTyBaHHS HOpM 3amaciB TXY Ta cTparteriii X BUKOpHCTaHHS
(muB. puc. 3);

— alTOPUTMHU PO3PaXYHKY BUXIJIHUX MOKa3HHUKIB epekTHBHOCTI QyHKIioHyBaHHS CTOP.

MonemoBanns ¢yHkiionyBanHss CTOP MOBHHHO 3IiHCHIOBATUCS, HAacCaMIIEPE, 3 METOK JOCIIIKEHHS
0COOJIMBOCTEH TpoIleCy, SIKUH MOJEIIOITh, OJeP)KaHHs HOro 3arajbHuX 3akoHoMipHOCcTel. [Iporecu TOP
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HEOOXITHO MOCHIIKyBaTH Ha MOAENAX. JloCHiIKEeHMMH MarTh OYTH BJIACTUBOCTI CHUCTeMHU (BUPOOHHYI
MOXIIMBOCTI CHCTeMH 3 00ciayroByBaHHs i peMonTy TxC, mapamerpu TOP 3a pi3HHX 4acOoBUX OOMEKEHb,
3aracu «000poTHI (YOHIM» CIIPaBHUX arperaris, By3JiB Ta MexaHi3miB 1 3111 Ta neski iHII XapaKTEpUCTHUKH)
JUIA PI3HUX BapiaHTIB CTpaTerid BiAHOBICHHA Ta croco0iB HamxomkeHHs TxC mpo CTOP. Moxnuso
CTBOpIOBATH iHII Mozeni Ha ocHOBI cxemu mporecy TOP TxC. Kpim Toro, HeoOXiJHO ITOCITIIKYBaTH
xapakrepuctuka TOP 3 MeToro TOIIyKy ONTUMaIBHOTO MOEJHAHHS pisHUX napamerpis TOP 3 mormsimy Ha
BHU3HAYECHUI KpUTEpili onTUMalbHOCTi. [IOMyTHO BHUBYAIOTH XapaKTep B3a€EMHOTO BILTUBY XapaKTEPUCTHK
ctany Ta napamerpis TOP Ta iH.

[ndopmarriiine 3a0e3reyeHHS MOBHHHO CKIAAaTHCA 13 BXIZHHUX 1 BHUXIJHMX ITOKa3HHUKIB, IO
xapakrepu3ytoTh ctan CTOP, indopmaniiiHoi 6a3u, meToais ii 30epiraHHs Ta 00CITyroByBaHHSI.

OueBuyHO, 10 iCHYye 0araTo croco0iB MpOoeKTyBaHHs iH(pOpMaIliiiHOiI 0a3u KOHKpETHOI cucteMu. Bee
3aJIeKHUTh BiJl THIIB JaHUX, 30epexxeHnx B iH(opmarliiHii 06a3i, iX B3a€MO3B’s3KiB, XapakTepy 3aco0iB ixX
00poOiieHHs Ta 30epiraHHs. 3arajbHOBIZIOMI KIIACH CIIOCOOIB I[BOTO MPOEKTYBAaHHS, IO IPYHTYIOTHCS Ha
Takux migxoxax [16]:

— pensuiiHoMYy, SKHI MpHITycKae 30epiraHHs JaHUX Yy BUTIISI iX BiJIHOLIEHB, OB SI3aHUX acolliaTopaMu
3B’SI3KIB;

— lepapXiYHOMY, SIKHI XapaKTEepU3YEThCS 1€PAPXITHUMHE 3B’ I3KaAMU;

— CITKOBOMY, SIKHI BiJJPI3HSIETHCS Bifl iEpApXiYHOTO THM, IO 3B’SI3KH MIXK CETMEHTaMH YTBOPIOKOTh rpad,
SIKAM HE € IEPEBOM.

[Iporpamue 3abesneuenns ACY Mae peami3oByBaTH aITOPUTMH PO3PaxXyHKIiB MMOKa3HHKIB 1
(GYyHKIIOHYBaHHS MOJIEICH.

BucHoBku

EdexruBue ynpasiiaas CTOP TexHIYHMX cHCTEM MOXIIMBE 32 YMOB aBTOMAaTH3aIlil pyHKIIIH yIpaBIiHHS
Ta BHU3HAYEHHS SK TOJOBHOI 3ajlaui MiATpUMaHHS NpUHAHATTS pimeHs 3 TOP. Po3pobmroBani cTpykTypa,
MoJienb (DYHKIIOHYBaHHS Ta aITOPUTM MinTpuMmanHs pimeHb 3 ynpasiiaHd CTOP TexHIYHMX CHCTEM €
eneMeHTaMu  iH(QOpPMAaIliHHUX TEXHOJOTIH, BUKOPHCTAHHS SKUX 3a0e3MeYnTh BUPINICHHS 3a/1ad
aBTOMaTH3allii ynpasiiaas. J{i1s1 3a0e3neueH s yMOB TOAAIbIION0 YIOCKOHANICHHS Ta PO3IIMPEHHS (PYHKIIIH
ACY CTOP mnpu ix cTBOpeHHI HEOOXiJHO KepyBaTHCS NPHHIUINAMHA CHUCTEMHOCTi (KOMILIEKCHOCTI),
(YHKIIOHATBHOCTI, THTIOBOCTI, TEXHOJIOTTYHOCT1 Ta €TAITHOCTI.
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YK 658.052
A. A. Mopo3oB

3AJAYU ABTOMATU3ALNUA YIIPABJIEHUSI CUHCTEMAMU TEXHUYECKOI'O
OBCJHIY KUBAHUA U PEMOHTA TEXHUYECKUX CUCTEM

Paccmompenvl npobnemvr asmomamuzayuu YNpasieHus CUCEMAaMU MEeXHUYECK020 0OCTYICUBAHUS U
pemonma mexnudeckux cucmem. Ilokasana yenecoobpaznocmv co30anusi AGMOMAMU3UPOBAHHBIX CUCTIEM
VAPAGAEHUs MAKUMU CUCTEMaMU, KOMOopble OO0IJICHbL 00ecneyusams no0OEPHCKY NPUHAMUL PeuleHull no
MEXHULECKOMY OOCIYIHCUBAHUIO U PEMOHMY MeXHUYecKux cucmem. Paccmompenvt npunyunsvt u cooepacanue
3a0ay nO CO30aHUI0 ABMOMAMUSUPOBAHHOU CUCHEMbL YAPABIEHUS.

Krnwoueeswvie cinoea: mexuuueckue cucmembvi, mexHuieckoe 00CHyHCUSAHUE U PEMOHM, CUCeMa
MEXHUYECK020 00CIYHCUBAHUS U PEMOHMA, ABIMOMAMU3AYUS YIPABNIEHU.

UDC 658.052
0. O. Morozov

THE PROBLEM OF AUTOMATION CONTROL SYSTEMS, MAINTENANCE AND REPAIR
OF TECHNICAL SYSTEMS

Discusses the problems of automation control systems, maintenance and repair of technical systems. The
expediency of creating automated control systems for such systems should provide decision support for the
maintenance and repair of technical systems. The principles and content of the task on creation of automated
control systems.

Keywords: technical system, maintenance and repair, system maintenance and repair, automation
control

Mopo3zoB Ogaekcangp OJiekcaHapoBHY — JOKTOp TEXHIYHUX HayK, mpodecop, TOJOBHHUA HAayKOBHI
CHIBPOOITHUK HAYKOBO-IOCTIAHOTO LIEHTPY CiIyxk00B0-00toBoi aisutbHocTi HI'Y HarionanbHoi akamemii
HartionansHoi rBapii Ykpainu.
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