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BCTVYII

ABTOMaTH3aIlisl — 1I€ eTall MallMHHOTO BUPOOHMIITBA, SKUH XapaKTEPHU3YEThCS
nepeaayero PyHKINii yrpaBIiHHS BiJl JHOJIUHH 0 aBTOMATUYHUX MPUCTPOIB.

ABTOMAaTH3aIlisl TEXHOJIOTITYHUX TMPOIECIB - II€¢ TEeXHIYHA UCIUIUTIHA, M0
3aiiMa€eThC BUBUCHHSIM, PO3POOKOI0 ¥ CTBOPEHHSM AaBTOMATHMYHHMX MPHUCTPOIB 1
MeXaH13MIB (TOOTO THX, 110 MPAIIOIOTh 0e3 6e3MocepeIHLOT0 BTPYYaHHS JIFOIUHM ).

HapuanbHa pucruiuiiga ,,ABTOMaTH3allisl TEXHOJIOTIYHUX MpOLeciB” — 1Ie
IHTErpoBaHa AMCIUIUIIHA TYMaHITApPHO-TEXHIYHOTO CIIPSMYBaHHS, SIKa y3arajibHIOE
JaHl  BIJANOBIHOI  HAYKOBO-TIPAKTUYHOI  JISUIBHOCTI, (OpMye  MOHSITTEBO-
KaTerOp1iHUM, TECOPETUUHUM 1 METOOJIOTIYHUN anapaT, HEOOXITHUM /1JIsI BUBUCHHS B
MOAANBIIIOMY JUCHUIUIIH 3 OXOPOHM MpaIlli, 3aXHUCTy HABKOJIMIIIHHOTO CEPEJIOBHIIA,
[MBUILHOTO 3aXHUCTy Ta IHIIMX AWCIUIUIIH, 110 BUBYAIOTh KOHKPETHI HEOE3MeKu 1
CIocoOM 3aXUCTY BiJl HUX.

HapuanbHa nporpama DUCHUIUTIHU ,,ABTOMaTH3aIlIsl TEXHOJOTTYHUX IMPOIECIB”
po3pobisieHa Ha BukoHaHHs ctaTTi 20 3akony Ykpainu ,,IIpo oxopony mpari”, a
TaKOXX 3TIHO 3 BUMOTaMH THUIIOBOTO TMOJIOKEHHS TPO HAaBYAHHS, ITHCTPYKTAX 1
MEepeBIPKY 3HAHb NPAIIBHUKIB 3 MUTaHb OXOPOHHU Mpalll, 3aTBEPAKEHOI0 HAKa30M
Hepxnarnsnoxoponnpaui Big 26. 01. 2005 poky Nel5 3a y3romxeHHAM 3
MinictepcTBOM OCBiTH YKpainu, MiHICTEpCTBOM OXOpOHU 370poB’st Ykpainu, MBC
Vkpainu, [lep:kaBHUM KOMITETOM 3 sJIepHOI Ta pajianiiiHoi Oe3nexku YKpaiHu 1
Ddeneparriero mpodCcriyiok YKpaiHu, 3a pillIeHHSIM KOMICIT HAYKOBO-METOMYHOI paju
MinicTtepcTBa OCBITH YKpaiHU 3 OXOPOHH Mpalli 1 0€3MeKH KUTTENISIBHOCTI.

Jucnuruiina “ABToMaTH3AIlIS TEXHOJOTTYHUX MPOIIECIB” BIIHOCUTHCS 10 MIUKITY
JTUCLUILIIH 32 BUOOPOM CTYJICHTA JIJIs MIATOTOBKK OaKajaaBpiB 3a raixy33io 3HaHb 1702
“HuBinbHa Oe3neka’” HanpsMy miaroroBku 6.170202 “OxopoHa mpaii”.

HeobOxinHa HaB4yanbHa 0a3a mepej] MoYaTKOM BUBUEHHS TUCIUIUIIHU: 3 METOIO
HaWKpaIlioro 3acBOEHHS MaTepialy CTYJEHTH TOBHHHI [0 TMOYaTKy BHUBYEHHS
JTUCHUIUTIHA OTIaHYBATH 3HAHHS 1 HABUYKHU 3a0e3nedeHHs 0€3MeKH AisTIbHOCTI, JKUTTS
Ta 3J0pOB'S JTIOIUHHU.

Mety Ta 3aBOaHHsS BUBUYCHHS JHUCIUIUIIHM BUKJIaAeHO B 1.1.1 1mporo
Koncnekry

[Iporpamoro  mpeaMery  «ABTOMATH3allil  TEXHOJIOTIYHUX  MPOIECIBY»

nepeadavacThCsl BABYEHHS OCHOBHUX BH3HAYCHb 1 3HAHb MPO TEXHOJIOTIYHI 00'€KTH
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yIpaBIiHHSA, BUBYCHHS MPaBWUJ BUKOHAHHS CXEM aBTOMATH3allil 1 CXeM YIpaBJIiHHS
mporiecaMy, THUIOBHUX CXEM KOHTPOJIIO, PEryJlOBaHHS, CHUTHaII3aIlll; CXeM
aBTOMaTH3allli PI3HUX TEXHOJOTTYHMX MPOIECIB, BUKOPUCTAHHS OOYUCITIOBAIBHOT
TEeXHIKM B yHpaBiliHHI npouecaMu. [Ipu BUKIagaHH1 IpeIMeTy HEOOXITHO CIIUPATUCS
Ha 3HAHHS, K1 OTPUMaHl CTYJACHTOM IpU BHUBYEHHI mpeameTiB: «OOuucIioBaibHA
TexHika». BukimamanHs wMarepialy TMOBHUHHO OYyTH JIOTIYHO TMOCTIJOBHUM 1
MIPOBOJIMTHUCSI HA OCHOB1 OCTAHHIX JIOCATHEHb HAYKHU 1 TEXHIKH.

B pe3ynbrari BUBUCHHS NIPEAMETY CTYICHTH TTOBUHHI:

3HaTu:
- TUIIOB1 CXeMH aBTOMAaTH3allll TEXHOJOTTUHUX MPOIIECIB;
- MIPUHIIAITY TOOYA0BU CXEM aBTOMATHU3AIlll;
- NpUKIaAM  3aCTOCYBaHHS  OOYMCIIOBAJbHOI  TEXHIKM B  YOPAaBIIHHI
TEXHOJIOTTYHUMH MPOIIeCaMHu

Ha0vyryu HaBUYOK 1 YMIHHS

- KOPHUCTYBATHCS MpaBUJIaMU IMOOYTOBU CXEM aBTOMATHU3AaIlli;
- OOrpyHTOBYBaTH BHOIp pEryibOBaHUX, KOHTPOJIbOBAHUX, CUTHAIII30BaHUX
napameTpis;
- BUPIIIYBaTH BUPOOHUY1 3aBJIaHHS;
- BUKOPUCTOBYBAaTH OOYMCIIOBAIBHY TEXHIKY B YIPABIIHHI TEXHOJIOTTYHHUMHU
MPOLIECAMU;
- KOPUCTYBATHCS JOBIAKOBOIO 1 TEXHIYHOIO JITEPATypOIO.

[IpenmeTt BUBYEHHS y JUCUUIUTIHI BUKiIaeHo B 1.1.1 miporo KoHcnexry.

Juciumuiina «ABTOMAaTH3alllsl TEXHOJOTTYHUX MPOLECIB» BUKIAAAETHCS Ha
NepiuoMy Kypcli HpOTATOM OJHOrO ceMecTpy. BoHa CTaHOBUTH OAMH MOIYJb B
2 KpeIUTU TPUBAJIICTIO 72 HaBYAJBbHUX T'OJMHU. 3a3HaYE€HUN MOAYJIb CKIAJAETHCS 3
3-X 3MICTOBHX MOJAYIIB: ABOX mo 0,75 kpeauty, TpUBamicTiO 24 TOAUH KOXHUH, Ta
onHoro - 0,5 kpeaury a came:

- 3mictoBuil Monynb Nel (mami — 3M1). TeopeTuyHi OCHOBM aBTOMAaTH3allii
TexHoJoriunux npouecis (0,75 kpeautn/24 rox.);

- 3micToBuii Moaynb Ne2 (3M2). HanmilinicTh 1 0Oe3meka aBTOMAaTHU30BaHUX
cucreM (0,75 kpenurtu /24 ron);

- 3mictoBuil Moayib Ne3 (3M3). Enementu cucrem aBromatuku (0,5 kpeautu
/18 Tom).
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3M 1. TeoperuyHi OCHOBH AaBTOMATH3alil TEXHOJOTIYHUX

npouecis

Jleknis 1. OcHOBHI NOHATTHA M BHU3HAYEHHA. 3arajbHe NMOJAAHHSA

Ipo nNpeamMeT BUBYCHHA I[I/ICIIHHJIiHI/I

1.1 OcHOBHI NOHATTA /i BU3SHAYCHHSA

ABTOMaTH3aIllsl — 1€ TEeXHIYHA JUCUUIUIIHA, KOTpa 3alMa€ThCsi BUBUYCHHSIM,

PO3pOOKOIO M CTBOPEHHSIM aBTOMAaTHYHHMX MPHUCTPOIB 1 MEXaHI3MIB (TOOTO THX, IO
MpaIooTh 0e3 6e3MmocepeTHHOr0 BTPYUYaHHS JIFOAUHN).
ABTOMaTH3AIliS — 1€ eTal MallTUHHOTO BUPOOHUIITBA, SIKUH XapaKTEPH3y€EThCS

nepeaayero PyHKIlii yrpaBIiHHS BiJl JIOJIUHH 0 aBTOMATUYHUX MPUCTPOIB.

4

Llini pocsaratoTecs 3a 4ONOMOTOK BUPILLEHHSA HACTYNHUX 3aBOaHb aBTOMatTu3aLii

TEXHOMNOTYHOrO npoLecy:

ﬂ MoninweHHSs SKoCTi perynioBaHHA ‘

ﬂ MigBMLLEHHS KoediLieHTa rOTOBHOCTI yCTaTKyBaHHﬂ‘

ﬂ [MoninweHHs eproHOMIKM NpaLi onepatopis npou,ecﬂ/

BupiweHHs 3aBOaHb aBToMatn3aLlii TeXHOMOr4YHOro npouecy

30iMCHIOETLCS MPU OMNOMO3i

» BNpOBaXXeHHA Cy4acHUX Mmemodie aBToMaTu3alLlii;

A

BNpoOBaXXeHHA CyvacHUX 3acobige aBToMaTtnsauii.

Pucynoxk 1.1 — MeTta Ta 3aBIanHs aBTOMAaTH3aIlli TEXHOJOTTYHOTO MPOIIECY



TOY - TexHONOTriYHUN O00'€KT YOpPABIIHHSA - CYKYIHICTh TEXHOJOTIYHOTO
BCTAaTKYBAaHHS 1 peali3oBaHOr0 Ha HbOMY TEXHOJIOTTYHOTO MPOIIECY.

ACY - aBTOMaTH30BaHa CUCTEMA VHDaBJIiHHSI - 1€ JIFOJMHO-MAaIllIMHHAa CUCTCMA,

mo 3albe3nedyye aBTOMaTU30BaHM 30ip W 0OpoOKy iH(opMallii, HEOOXINHY A
ONTUMAJIBHOTO KEPYBaHHA B PI3HUX c(hepax JII0ACHKO1 AISUTbHOCTI.

Sx nmpaBwio, B pe3yiabTaTi aBTOMATHU3allll TEXHOJIOTIYHOIO MPOILECY,
ctBoproeTbest ACY TII (mpo 1ie mokaaaHo - aanti).

ABTOMaTH3aIllsl TEXHOJIOTIYHMX MPOIECIB B paMKax OJHOrO BHUPOOHHYOTO
MPOLIECY J03BOJISIE OpraHi3yBaTh OCHOBY ISl BIPOBAJKEHHS CHUCTEM YIPaBIIHHS
BUPOOHHUIITBOM 1 CUCTEM YIPABIIHHS MIATPUEMCTBOM.

Y 3B3Ky 3 audepeHiiamiero IMmiaXoiB PO3PI3HAIOTH aBTOMATHU3AIIII0
HACTYIMHHUX TEXHOJOTTYHUX MPOLECIB:

ABToMmaTu3allis 6e3nepepBHUX TeXHOJIOryHuX npoieciB (Process Automation)

ABTOMaTH3aIlis JUCKPETHUX TexHooriyHux mpoiieciB (Factory Automation)

ABTOMatH3aIlis ribpuaHuX TexHosnoriyHux mpoiecis (Hybrid Automation)

1.2 IcTopu4ni BizomocTi

Bes icTopist TexHiKU ABI€ c00010 OOPOTHOY 3a MOCTYIOBE 3BUILHEHHS JTIOJJUHU
B1Jl 0COOMCTOT yyacTi B polieci BUPOOHUIITBA.

BupoOuuui ¢yHKIIi1, BUKOHYBaH1 JIOJIMHOIO B MPOLECT Mpalli, PO3NOALISIOTHCS
Ha YOTUPHU OCHOBHI IPYIIU:

1) enepreruyni (10JaTOK 3yCUIIb 1JI1 BUKOHAHHS pOOOTH);

2) TeXHOJIOT14H1 (BUKOPUCTaHHS 3Hapsab MIpaii ajs 3MIHA (OpMHU, COCTaBa,
CTPYKTYpPH MpeaMeTa mpaii);

3) dbyHKuii yrpaBiaiHHsS poO0YOI0 MAIIUHOIO

4)  KOHTPOJIbHO-PETyNI0I0Yl  (KOHTPOJb, PpEryJIOBaHHS, MPOrpaMmyBaHHS
MIPOIIECY).

[lepuri Tpu rpynu GyHKILIM MOBUHHI 31ACHIOBATUCS JIOJUHOIO IPU KOKHOMY
poOoOYOMYy IHMKJl, TOOTO MPHU BUTOTOBIEHHI KOXHOTO BHUPOOY, a KOHTPOJIbHO-

perymnordi QYHKIN € MO3aIUKIOBUMH 1 MOXKYTh 3/{IHCHIOBATHCS JIUIIIE TIEPI0IUYHO.



BupoOHuYi doyHKLT
BMKOHYBaHi NIOANHOK B npoueci npadi

eHepreTnyHi

TEXHONMOTUNYHI

doyHKUIT ynpaBniHHA pobo4oto
MaLLUNHOO

KOHTPOMNbHO-PEry o oM

Pucynok 1.2 — Knacudikariiss BUpoOHHUNX QYHKII1H

3amina Oe3nocepenHiX BUPOOHUYMX (PYHKIIIH JIOAUHN TEXHIYHUMH 3ac00aMu -
3aKOH PO3BUTKY NpoAyKTUBHUX cuil. ll]opa3, konu BinOyBaeThCcsl IHTEHCMBHA 3aMiHA
TUX a0o0 IHIUX QYHKOIA JTIOAMHUA B TPOLECI Npail TEeXHIYHUMHU 3acobamu,
CIOCTEPIraloThCs KOPIHHI 3pYLIEHHS B PO3BUTKY MPOAYKTUBHUX CHUJI, IO CBIAYUTH
PO TEXHIYHY PEBOJIIOILIIO.

Hampuxkinmi XVIII 1 moyatky XIX cronith BigOyBajiacs TeXHIYHA PEBOJIIOLLIS,
CyThb SIKOi CKJIafjanacsi B IIMPOKOMY BMIPOBAJKEHHI MAalIWH, IO JajJ0 MOXKJIUBICTbH
nepeiT Bil MaHy(paKTypHOro BUPOOHUIITBA 10 MAaIIMHHO-(padpuyHoro. [lpu oMy
JIOJIMHA 3BUIBHSJIACS Bl €HEPreTUYHUX 1 TEXHOJIOTTYHUX (PYHKIIN, ajie 3aJIMIIaBCs
OPUKYTUM JO0 BepcTaTa, TOMY IO MOBUHEH OyB OpaTH ydacTb y KOXHOMY
BUPOOHUYOMY UHMKJII, YNPaBIsAIOYM MAUIMHOKO ¥ 30epiraiouu 3a co0OK MOBHICTIO
KOHTPOJBbHO-PETyTIOBAIbHI (PYHKIII.

[lepBicHe 3HapsaAs mpalli - IHCTPYMEHT MPUEAHYBABCS 10 OPTaHIB JIIOJICHKOTO
TiIa, poOssgun ix OUIbII JAOBTMMHM, CUIbHIIMMU W T.1. IIpomMucnoBa peBodrolis,
MOB'I3aHA 3 MOIIUPEHHSM MAIlIMH, MOYajacsi 3 MOMEHTY, KOJHM IHCTPYMEHT 13 pyK

poOITHMKA TIEepeHIoB y poOody YacTMHY MamuHA. Poboua wmammHa 3aMiHsie
10



pOOITHUKA, IO JI€ OJTHOYACHO TUIBKH OJHUM 3HAPAIJAM, TaKUM MEXaHI3MOM, IO
pa3oM orepye 0e3/Y4I0 0JIHAKOBUX a00 OJHOPITHUX 3HAPSAAb 1 MPUBOJUTHCS B IO
OJIHIEI0 PYXOBOK CHJIOI0, sika O He Oyina ¢opma ocranHpoi. Ilpu 1bOMY TakoX
CTBOPIOETHCSI MOXKJIUBICTh BUKOPUCTATH CTOPOHHE JKEPEso eHeprii (Boay, mapy ado
€JIEKTPUKY) 1 3HAYHO 30UTBIIUTH POOOYE 3YCUILISI, 3BUIBHUBIINCH BIJ] EHEPTEeTUUHUX
GbyHKITIH.

Ha upomy erami mioguHa 1ie Oepe ydacThb Oe3nocepeHbO y BUPOOHUYOMY
mporeci. Po0Ooul MammHU  yOpaBisIlOTBCS  JIIOAWMHOIO, a 3Ha4yaTh BUPOOH
BUTOTOBJISIIOTHCS JIIOAMHOIO 32 JOTMOMOTOI0 MAlllMH, SIKI TUIBKH MOJETIIYIOTh MPalio
1 poOJIATH Oro OUTbIIIE MPOAYKTUBHUM.

OTxe, mepiInii eTamn 3acToCyBaHHS poOOYMX MAIlIKH, JIe ONepaliil yrnpaBiiHHs,
KOHTPOJIIO, PETyJIIOBaHHA W NpOrpaMmyBaHHS BUPOOHUYMX MPOLIECIB BUKOHYIOTHCA
BUHATKOBO JIIOJIMHOIO, XapaKTepU3y€eThC MEXaH13all1€l0 BUPOOHUIITBA.

VY Ham 4Yac 3HOBY BIOYBAa€TbCS TEXHIYHA PEBOJIOLISA, SKA BHPAXKAETHCS
NepexoJoM  BiJ  MalIMHHO-(GaOpUYHOrO 0  KOMILUIEKCHO-aBTOMAaTHU30BAHOIO
BUPOOHHUIITBA, CYTh SIKOT'O CKJIAJA€ThCS B IIMPOKOMY BIIPOBAXKEHHI aBTOMATUYHHUX
poOounx MamMH ¥ ixHiX cucteM. [Ipu 1bOMy JIOJIMHA MOBHICTIO 3BUIBHSIETHCS Bij
GyHKUIA yNpaBliHHA MalIMHOIO TMPU KOXXHOMY pOOOYOMY IMKJIl; BIH YXKE HE
NPUKYTUI 10 MAaIllMHHU, 110 MpalIoe BiIOMI NEPIOJM Yacy CaMOCTIMHO; BUpOOHU
BUTOTOBJISIIOTHCSI CAaMOI0 MAIIMHOIO, a 32 JIIOJUHOIO 3aJUIIAIOThCA TUIBKU (PYHKIIT
KOHTPOJIIO, CIIOCTEPEKEHHS, PErYIIOBAHHS W MIPOrpaMyBaHHs MPOLIECY BUPOOHULITBA
(mozamukioBi  ¢yukiii). Iled eram mnpeacTamBise BKe TMOYATKOBUHM I1abelb
aBTOMaTH3allii BUPOOHUIITBA.

Hogi MammHu 1 anapaty moyieTmyoTh 1 3aMIHAIOTh (DI3UYHY MPAIIo JTI0UHH,
KOJIOCAJIbHO 30UIBIIYIOTh CUJIY ii PYK, HE3MIPHO MiJBHILYIOTh TOCTPOTY ii OpraHiB
nmouyTTiB. OgHAK JOHEJaBHA MaiiKe BCi, HABITh HAWOLIBII 3p00JIeHI, MEXaHI3MU ©
NpWiagd TpU3HAYATUCSA [UJII BHUKOHAHHS JIOCUTh PIZHOMAHITHHUX, aj€ TUIbKU
BUKOHaBUMX (¢yHKIIH; O61acTh po3yMOBOI IISJILHOCTI, MCHUXIKa, cepa JOTTUHHX
(GyHKUIH JTI0JCHKOT0 MO3KY 37aBajIics 30BCIM HEJJOCTYITHUMH MeXaH13aIlii.

CydJacHuil piBEHb PO3BUTKY PaAl0€NEKTPOHIKHA JO3BOJIAE€ BUCHUM U 1HKEHEPAM
CTaBUTU W JIO3BOJIATH 3aBJIaHHS CTBOPEHHS HOBUX MPHUCTPOIB, SKI 3BUIbHSIOTH
JIOJMHY BiJl HEOOXITHOCTI CTEXKUTH 32 BUPOOHUYMM IPOILIECOM 1 HAIPABISITH HOTO,

TOOTO 3aMIHSIOTH ONeparopa, Aucrnerdepa. 3'sIBUBCS HOBHUH KJaCc MAIUH - KEPYHOUil
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MalmuHU. BOHM MOXYTh BUKOHYBATH HAaMpPI3HOMAHITHINII i 4acTO AOCHUTH CKIJIAJHI
3aBJaHHS KepyBaHHA BUPOOHMYMMHU TpouecamMu. CTBOpPEHHS KEPYHOUUX MAIlUH
J03BOJIIE TEPEeUTH BIiJ aBTOMATH3allll OKpPEeMUX BEpCTaTiB W arperariB o

KOMIUIEKCHOT aBTOMAaTH3allii KOHBEEPIB, IIEX1B, IIJIUX 3aBOIIB.

1.3 YMOBHMI pO31OALT ABTOMAaTHYHUX POO0YHMX MAIINH

ABTOMAaTHUYHI pO60‘Ii MallMHU ¥ CHUCTEMM AaBTOMATHMYHUX MAaIlMH MOKHA

PO3IUTUTH HA HACTYITHI BUIH.

ABTOMATU4HI poboYi MaLLUMHKU 1
CUCTEMN aBTOMATUYHUX MaLUMH

ABTOomar

HanisastTomar

ABTOMAaTMYHA NiHIgA

Pucynoxk 1.3 — Knacudikariis aBTOMaTHuHUX pOOOUNX MAITHH
ABTOMAT — I1€ Taka MallliHa, Ha K1 BC1 pOOOTH HEOJHOPA30BO 3A1HCHIOIOTHCS
0e3 y4acTi JIIOAUHU, TOOTO aBTOMaTUYHO.

[Ipy ubOMy JIOAMHA 3M1MCHIOE HaJaroJDKEHHsS aBToMaTa, 3arlOBHEHHS
3aroTiBISIMM M HEOOXITHMMU MartepiajaMy  3aBaHTaXXYBaJIbHUX  MPHUCTPOIB,
NepioIMYHUN KOHTPOJIb OOpOOKM i MiJHANIATOMKEHHS, a TaAKOX 3MIHY IHCTPYMEHTa
P HOro 3aTyIJICHHI.

Ha aBromatax OKpeMUX THIMIB KOHTPOJIb OOpPOOKH, IMiIHAJIArOKEeHHS
aBToMaTa, a TaKOXX YaCTKOBO 3MIHA IHCTPYMEHTAa MOXYTh TaKOX BHUKOHYBaTHCSA
aBTOMAaTUYHO.

HamiBaBTOMAT BiJIpi3HSAETHCS BiJl aBTOMAaTa TUM, 1[0 BiH aBTOMAaTUYHO BUKOHYE

TUIBKHA OJJMH POOOYMI UK 1 1711 HOrO MOBTOPEHHS MOTP1OHE BTPYYaHHS POOITHHUKA.

HaHpI/IKJIaII, MeTaJIOpi3aJIBHI/Iﬁ HaIliBaBTOMAaT HE Ma€ 3BHYAMHO aBTOMATHYHOI'O

12



3aBaHTAa>XCHHAI, 1 pO6iTHI/IK IMOBHUHCH CIIOYATKY KOXHOT'O IMUKIIY BPYYHY BCTAHOBUTH u

3aKpIMUTH 3aroTiBIIIO, TYCTUTH BEPCTAT Y X1JI, & 1HOM1 i 3HATH 00poOIeHui BUpiO.

AKLLo LA MalmHa aBnsie coboo MeTanopisanbHUn BepcTar,
TO Ha Hin, 9K MiHIMYM, aBTOMaTU4YHO BUKOHYIOTBCS:

1) BBeeHHS 3aroTiBesib y pobo4y 30HY, opieHTaLis
X, yCTaHOBKA W 3aKpPinneHHs;

2) BCi onepadii i3 6e3nocepeHLOro BNMBY Ha
3aroTiBnto, To6To 06pobKa;

3) BCi JOMOMIXKHI pyxu pobo4umx opraHis (XonocTi
nepemMilleHHs cyrnopTiB, CTONiB, Nosfi03ka, 6aboK i
T.M.);

4) 3HATTS 06pobneHnx Bupobis;

5) BuganeHHs Bigxoais (CTPY>KKK) i3 30HN 0OPOBKM.

Pucynok 1.4 — Posmoain poOGoumx omepariiii Ha NPUKIAAI METAJIOPI3AIBHOTO BepCTaTa-
aBTOMara

ABTOMaTHYHA JIiHIS SIBJIsiE COOOI0 TpyMy BepCTaTiB-aBTOMATIB, 00'€IHaHHUX

3arajJbHUMHU TPAHCIOPTHUMU MPUCTPOSIMU U 3arajibHUM MEXaHI3MOM KepyBaHHs, a0o
OJIHYy MAaIllMHY 3 JEKUIbKOMa POOOYMMH TMO3MIIISIMH, IO 3A1MCHIOITh 0€3 ydacTi
JIONMHA B TI€BHIM TEXHOJOTIYHIA MOCIITOBHOCTI, TOOTO 3 IOCIIJOBHHUM
MEePEMIIICHHSM 1 Nepe3akpiluieHHsIM HamiB(paOpukaty Ha pi3HUX pOOOUYUX MO3UIIISX,
KOMIUJIEKC ONepalliii YaCTUHU BUPOOHHUYOTO TpOoLecy, s SKOi aBTOMaTH4HA JIHIA
pU3HaYeHa.

Tyr noguHa 341MCHIOE TUIBKM (YHKI[T HaJaropKeHHs, CIIOCTEPEKECHHS M
peryJloBaHHs, y JESIKUX BHUIMAJAKaxX (MOKK B OUIBIIOCTI) KOHTPOJIB OOpOOKH I

M1HAIAr0I)KEHHS, a TAKOX 3MIHY IHCTPYMEHTA MPHU HOro 3aTyIJICHHI.
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1.4 ABTOMaTH30BaHi CHCTEMH YIIPABJIIHHA TEXHOJIOTIYHMMH NPOLECaMHu

Po3BUTOK MPOMHCIOBOCTI, 1€ TMepeBakaloTh Oe3MepepBHl TEXHOJIOTIYHI
npouecu (Hampukiana, HadToXiMiuHA, HadTomepepoOHa, MeTalypriiHa W 1H.)
3a)KaJla’o0 CTBOPEHHsS OUIbIle 3pOOJICHMX CHUCTEM YIpaBIiHHSA, YUM JokainbHi. Lli
MPUHIIMIIOBO HOB1 CUCTEMH OJIEpXaJlM Ha3By aBTOMAaTU30BAHMX CHCTEM YIIPABIIIHHSA

TexHoJoriuHuMu npouecamu - ACY TIL

Mepexig Big ACY TI1 0o NnOBHICTIO aBTOMaTUYHUX
BUPOBHMLUTB CTPUMYETLCA:

oiB

aBToMaTm3auil 1 odb4ncnoBarnbHOI TEXHIKU

v

HeJOCTaTHbOK HaAIMHICTIO 3aCo

HU3bKOK HAAINHICTIO TEXHOOM4YHOro

(HasiIBHICTb HEMEXaHI30BaHUX TEXHOMOMYHNX
yCTaTKyBaHHS

onepawin)
3aBAaHb, po3B'sA3yBaHNX NtogmnHoo B ACY

HEeOOCKOHanICTH TEXHOSONYHMX NPOoLeciB
TpyaHoWaMM MaTeMaTU4YHOro onucy

Pucynoxk 1.5 — Tpyanomi nepexony Bigx ACY TII 10 moBHICTIO aBTOMaTUYHUX BUPOOHHUIITB
CrtBopennst ACY TII cranio MoxJIMBUM 3aBJAsiku cTBOpeHHI0O EOM, 3011bLIEHHIO
iXHIX O0YHCIIIOBATBHUX PECYPCIB 1 HANIMHOCTI.
ACY TII - nazuBatorb ACY 1151 BUpOOITKY i peaiizaliii KepyrouuX BIUIMBIB Ha
TEXHOJIOTTYHUHN 00'€KT YMpaBiIiHHS BIANOBIIHO J0 MPUHHATOIO KPUTEPII0 KEPYBAHHS
- MOKa3HUKOM, 1[0 XapaKTEPU3YE AKICTh POOOTH TEXHOJOTTYHOTO 00'€KTa yIIpaBIl1HHS

74 HpHﬁMa€ IIEBHI 3HAYCHHS 3aJICKHO BiI[ BHUKOPHUCTOBYBAHUX KCPYIOUUX BILIMBIB.
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ATK - CyKVIOHICTP CHUIBHO HKIIOHYIOYUX TEXHOJOIIYHUX O00'€KTIB
YKY YHKII1IOHY

ynpasiinag 1 ACY TII; BOHHM yTBOPIOIOTH aBTOMATH30BAaHWUN TEXHOJIOTTUHHUM

KOMIIJIICKC.
ABTOMAaTM30BaHi CUCTEMMU YrpPaBiHHS
TEXHOMNOrYHUMM Npouecammn BigpI3HAOTLCA
Blﬂ, ﬂOKaﬂbm\b Bin cuctem
aBTomMmaTtm3aull ynpaBniHHg
aBTOMaTU4YHNMU
BUPOBHMLTBaMM
- 6inbll BOOCKOHANO opraHisauieto o« TMNy Lexi. i
NOTOKIB iIHbOpMaLUliT; 3aBogAiB-
aBToOMaTIB
- MPaKTU4YHO NOBHOK aBTOMAaTU3aul€to (BULLMIA Wabenb
NpoLeciB ogepxaHHs, 06pobku 11 NogaHHR— aBTOMATN3a i)
iHopmaLi;

- MOXIUBICTIO @aKTMBHOIO Alanory

oneparmBHoro nepcoHany 3 EOM y 3Ha4HUM

npoueci ynpasniHHS Ona 3HaxomkeHHs  [© cTyneHem

HanbiNbLW ePEKTUBHUX PillEHb; y4acTl nognHu
B npouecax
ynpassiHHSA

- BinblU BUCOKMM CTYNeHeM aBToMarm3aauif
doyHKUIM yrpaBriHHSA, BKIOYa04YM NMYCK N ||
OCTaHOBKY BUPOOHMLITBA.

Pucynok 1.6 — Yum ACY TII BinpizHs€TbCs BiJ JIOKaJbHUX CUCTEM aBTOMAaTH3alil poOoTH i

BiJl CUCTEM KepyBaHHS aBTOMATUYHUMH BUPOOHMIITBAMU TUITY LIE€XIB 1 3aBO1B-aBTOMATIB?

['mobanbHa MeTa  yOpaBIIIHHS TEXHOJIOTIYHUMH O0'€KTaMU yHIpPaBIiHHS 3a
nonomoroto ACY TII ckinanaeTrscs B MIATPUMII EKCTPEMAJIbHOIO 3HAYEHHS
KpUTEPII0 yMOpaBIiHHA TPU BUKOHAHHI BCIX YMOB, II0 BHU3HAYAIOTh O€3114
MPUIMYCTUMHX 3HAYEHb KEPYIOUNX BIUIMBIB.

VY OunbliocTi BHUMAJKIB Ti0o0albHA MeTa pPO30MBAETHCA HA PsAJl ITPUBATHUX
L1I€H; 1Sl JOCATHEHHS KOXKHOI 3 HUX MOTPIOHE pillIeHHs OUIbIe MPOCTOr0 3aBJaHHs

yIPaBIIiHHS.
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OnepaTtnsHUm
nepcoHan

DyHKUIT
ACY TI1

TOY =

e 4 i — d

Pucynoxk 1.7 — Tunosa ¢ynkuionanssa ctpykrypa ACY TII:

1- mepBuHHa 00poOKa 1H}opmarii;

2 - BUSIBJICHHS BIAXWJIEHb TEXHOJIOTTYHUX MapaMeTpiB 1 MOKA3HUKIB CTaHy BCTaTKyBaHHS BiJl
YCTaHOBJIEHUX 3HAUEHB;

3 - po3paxyHOK HEBUMIPIOBAHUX BEJIUYHH 1 TOKA3HUKIB);

4 - miaroToBKa iHGOpMaLii i BUKOHAHHS MpoLeyp OOMIHY 13 CyMDKHUMHU ¥ iHmumMu ACY;

5 - onepatuBHe i (a00) MO BUKIIMKY B110OpaxxeHHs il peecTpalis iHpopMalii;

6 - BU3HAYCHHS PAI[IOHAIBHOTO PEKUMY TEXHOJIOTIYHOTO TPOIIECY;

7 - popmyBaHHS KEPYIOUHX BIUIMBIB, [0 PEaTI3yIOTh OOpaHUN PEKUM.
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Jlekuis 2. @ynkuionaabHa crpykrypa ACY TII

2.1 Honstrsa npo ¢pynkuii ACY TII

Oyukiiero ACY TII Ha3zuBaroTh 1ii CHCTEMH, CHOpPSIMOBAaHI Ha JIOCSTHEHHS
OJIHIET 13 MPUBATHUX LIJIEH yNPaBIIHHS.
[IpuBaTHI LTI yNpaBiiHHSA, K 1 QYHKUIL, 10 iX peani3yioTh, nepedyBaroTh y

MEBHIN CYNIAPSAHOCTI, YTBOPIOIOTH (DyHKIIOHATBHY cTpyKTYypy ACY TIL

dyHkuii ACY TN

- aii cnctemn, cnpaMoOBaHi Ha AOCAMHEHHS OOHIET i3 NpuUBaTHUX Winen ynpasniHHSA.

IHdpopmauinHi - 36ip, nepeTBOpeHHS 11 36epiraHHs iHopmauii npo ctaH TOY
nogaHH4A uiel iHopmauii onepatnBHOMy nepcoHany abo nepegaya ii ons
06po6ku, Lo nocniaye.

—'| MNepBuHHa o6pobka iHpopmauii Npo NOTo4HUM cTaH TOY

BusiBneHHA BiAXUIEeHb TEXHOMNOMYHUX MNapaMeTpiB i NOKAa3HUKIB CTaHy
obnagHaHHS Bi4 YCTAHOBIIEHMX 3HAYEHb

Po3paxyHOK 3Ha4eHb He BUMIPIOBaHMX BEMWYMH i MOKa3HKKIB (Henpami
BUMipU, po3paxyHok TEl, nporHo3dyBaHHSA);

—»I OnepaTtuBHe Bigob6paxeHHs n peecTpauis iHpopmauii.

4-| OOMmiH iHdopMauieto 3 onepaTuBHUM NEPCOHaOM

4’| O6MiH iHdbopMauieto i3 cymMidkHUMM 11 BuLecToAawmnmMmn ACY

Pucynok 2.1 — @ynkuii ACY TII

Kepyroui ¢yHkimii 3a0e3meuyioTh MIATPUMKY €KCTpeMaJIbHUX 3HAYECHBb

KPUTEPIIO YIPABIIHHS B yMOBaX BUPOOHUUOI CUTYaIlil, SIK1 3MIHIOIOTHCS:

Kepytodi dpyHKLUiT

v
v v
BM3HA4YE€HHA ONTUMarbHUX peani3auis Lboro pexmmy LNAaxXom popMyBaHHS
Kepyr4umx BrvBiB Kepyroumnx BrnsiMBiB Ha TEXHOMOMYHUIA 0B'eKT
ynpaseniHH4A

. T,

ctabinizauigl |nporpamMHe ynpasriHHS| |IpOorpaMHoO-sioriYHe ynpasniHHS

Pucynok 2.2 — Kepyroui QpyHKIi1 IUISITHCS HA JB1 FPYIH
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OpraH ynpasniHHA

/ \\
YnpaBniHCbKa YnpaBniHCbKe
iHpopmauin pilleHHA

O6’eKT
ynpasniHHA

Pucynok 2.3 — biok-cxema yxBajieHHS yIIPaBIIHCHKOTO PIICHHS

JomnomixH1 (GyHKIIIT 320€311eYyI0Th PillIeHHs] BHYTPICUCTEMHHUX 3aBJ1aHb.

s peamizauii pynkiuiit ACY TII HeoOXigHiI yMOBH, HaBeACH1 HA pUCYHKY 2.4:

Onsa peanisauil pyHkuin ACY Tr1

noTpebyeTbes

x x O X x

I I I T g;’:: S
I o S T <= I S
D D T O = O T
3 I T T T =y o 5
) = 0 o) T D S ®©
Z ™ Q ™ Q m T ™ © O
o L @ o @ o D Q O
5 X 8 S o &
- ™ C ™ I8 o o C

Pucynoxk 2.4 - YmoBu juis peanizauii pynkuid ACY TII?



2.2 Texuiune 3a0e3neuenusa ACY TII

Texuiude 3a0e3neyeHuss ACY TII craHOBUTH KOMILIEKC TEXHIYHHUX 3aCOOIB.

10 MICTUTB HACTYIIHI €JIEMEHTH, 5IKl HaBEeJIeHO Ha puc. 2.5:

TexHiyHe 3abe3nedyeHHa ACY TT1

h ; — |
PN

= o

z 3 c

(©) - — x
=55 & S s o 3 &
%EI% = g5 o o g O
T o.ZE = s £ 5 Hoa&d ©
o = O i= S 00 =
é,:ogg A O3 o Ix S
q'_oc )Sm m:—xm -—GJI—CUTI
oR® % > $09 Tz 2SR IS
sS 0 G = O IT1® 8 9>s2¢E
arE = g .2 o553
O > moc T = =2 I O = o m
Q9 I3 O S I L ©o OCLSI®
S8 S 3 X3 0 o =S3Qc s
STITGSs %8 2 |°—’o.l:c\3 noom e S

Pucynok 2.5 — Texuiune 3a0e3neuenass ACY TII sik KOMIUIEKC TEXHIYHUX 3aC001B

V komiuiekc TexHiuHuX 3ac001B 0aratbox ACY TII BxoadaTh MexaH14H1 3aco0u
aBTOMaTH3allli 13 COCTaBa €JICKTPUYHOT raTys3i.

Crneun@iyHMM KOMIIOHEHTOM KOMIUIEKCY TEXHIYHUX 3ac00iB € KepoBaHUU
OOYHUCITIOBATFHUN KOMILJIEKC, A0 CKIIATy SKOTO BXOJSATh BJIACTUBO OOYMCIIOBAILHUN
komruieke (BK), mpuctpoi 3B's3ky BK 13 ob'ektom (YCO) 1 3 omnepaTUBHUM

IMCPCOHATIOM.
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Pucynoxk 2.6 — Texuiuna crpykrypa KTC ACY TII ans poGoTH B CyNepBi30OPHOMY PEKUMI.
YMOBHI MO3HAYCHHS:

NU - mxepeno iHpopmarii;

YCO - npucTtpiii 3B's13Ky 3 00'€KTOM;

BK - o00unciroBaabHUi KOMILIEKC;

VYBK - kepoBaHuii 00unCIIOBaTIbHUN KOMILIEKC;

YCOII - npuctpiii 3B'13Ky 3 ONIEPATUBHUM [IEPCOHAIOM;

OII - onepaTuBHUI ITEPCOHAT;

TCA - TexHi4Hi 3ac00M aBTOMATH3AII1 IS peaizaiii PyHKIIM JIOKAIBHIUX CUCTEM;

WY - BuxoHaBu1 IpUCTPOI.

20



[lepmum 1 1oTenep po3NOBCIOKEHUM THIIOM TeXHIYHUX CTpYKTyp ACY TII €
LEHTpalli3oBaHa. Y cHUCTeMax 13 LEHTPaJIi30BaHOI CTPYKTYpPOIO Bcs i1HGopMallis,
HeoOX1Ha NIl KepyBaHHS, HAAXOAUTh Y €IMHUNA LEHTP - ONEePaTOPChbKUN MYHKT, 1€
BCTAHOBJICHI TpPakTUYHO BCi TexHiyHI 3acoom ACY TII, 3a BUHATKOM JDKepen
iHpopMarlii i BUKOHABYMX NPUCTPOIB. Taka TeXHIYHA CTPYKTypa HaOUIbII poCcTa i

Mae psa rnepeBar.

Heponikn ueHTpanisoBaHOI TEXHIYHOI CTPYKTYpU

4_,-—//// )

BENUKi BUTpaTn kabento HeobXigHICTb HaaMMLLIKOBOTO YMcrna
enemeHTiB ACY TI1 ans
3abe3neYvyeHHst BUCOKOI HadiNHOCTI

Pucynoxk 2.7 — HenoJiku BHUILIEBKa3aHOT TEXHIYHOT CTPYKTYpPHU

Taki cucremMu MAOUUIBHI JJii TOPIBHSHO HEBEJIMKUX MO TMOTY)XHOCTI M
KOMITAaKTHUX aBTOMATHU30BAHUX TEXHOJOTTYHUX KOMIUIEKCIB.

VYV 3B'3Ky 13 BHOPOBAKEHHSM MIKPONPOLIECOPHOI TEXHIKM BCE OLIbIIe
MOIIUPEHHSI OJIEpP)Kye po3nojuieHa TexHiuHa crpykrypa ACY TII, Tto6TO
pPO3WICHOBAaHA Ha Psii ABTOHOMHUX MIJICUCTEM - JOKAIbHUX TE€XHOJOTTYHUX CTAHIIIH
KEepyBaHHS, TEPUTOPIAIBHO PO3MOJAUICHUX MO TEXHOJIOTTYHUX AUISIHKAX KEpyBaHHS.
Koxna nokanpHa mificucTema siBjisie cOO00 OJHOTHITHO BUKOHAHY IIEHTPali30BaHY
CTPYKTYPY, SAPOM fKOi € Kepyroua Mikpo-EOM.

JlokanbHi migcuctemu uepe3 cBoi Mikpo-EOM oO'eqHaHl B €AMHY CUCTEMY
MEpexXKero mepeaayil TaHuX.

Jlo Mepexi MiIKIIOYAaeTbCs HEOOXIHE JUIsi KEpPyBaHHS aBTOMATU30BaHUM

TEXHOJIOTTYHUM KOMIUIEKCOM YHCIIO TEPMIHAJIB JIJIsi ONIEPATUBHOTO TIEPCOHAITY.
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Pucynok 2.8 — TexHiuHa cTpyKTypa KomIuiekcy TexHiyHux 3aco6is ACY TII mis po6otu B

pexuMi 6e31ocepeTHLOT0 HUPPOBOro YIPABIIIHHS.
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Jlekuis 3. IIporpamue 3a0e3neyenns ACY TII. Craaii po3poOxku
ACY TII

3.1 Ilporpamue 3a6e3nevyennss ACY TII

[Iporpamue 3a0e3nedyenHss ACY TII 3B'a3ye BCl e€leMEHTH PO3MOILIEHOT
TEXHIYHOI CTPYKTYpH B €JUHE 1[1JIe, 10 BOJOJIE PSIAOM JTOCTOTHCTB:

- MO>KJIMBICTIO OJiepKaHHS BHUCOKHUX IMOKA3HHUKIB HAIIMHOCTI 32 PaxyHOK
posmiersienHs ACY TII Ha ciMeiicTBO MOPIBHSHO HEBEIMKUX 1 MEHII CKIAIHUX
ABTOHOMHMX ITIJICHCTEM 1 JOJATKOBOTO pE3epBYBAHHS KOXKHOI 13 LUX MIJCUCTEM
4yepes3 MEPEKY;

- 3aCTOCyBaHHSl Oulbllle HAAIAHUX 3ac00iB  MIKPOEIEKTPOHHOT
00YHMCITIOBAILHOT TEXHIKH;

- BEJIMKOI0 THYYKICTIO MpU KOMIIO3ULIi W MOJAEpHI3alii TEXHIYHOrO W
MIPOrpaMHOro 3abe3neyeHHs i ...

butbmiicte  dyukmii  ACY  TII  peani3yloThCsi  NPOTPaMHO,  TOMY
HaliBaxxyuBimuM komrnoHeHToM ACY TII e ii mporpamue 3abe3nedeHHs, TOOTO
CYKYIHICTh Mporpam, 1o 3abe3neuyroTsh peanizamio Gynkuiit ACY TII. [Iporpamue
3a0e3neuenust ACY TII numntbes Ha:

- 3araJjibHe;

- crHeliaJjbHe.

3aranpHe mporpamMHe 3a0e3MeueHHs MOCTaBISEThCS B KOMIUIEKTI 13 3acobamu
00YHUCITIOBAJILHOT TEXHIKH.

CrneuianbHe TmporpamMHe 3a0e3leueHHsi po3pOoONSIETbCS MPU  CTBOPEHHI
koHkpetHoi ACY TII 1 Bkirowae mporpamu, 1o peanizyloTh ii iHMopmamiiHi i
Kepyrodi (pyHKII.

[IporpamHe  3a0e3medyeHHsT  CTBOPIOEThCS Ha  0a3i  MaTreMaTUYHOTO
3a0e3nedeHHs. MaremaruuHe 3a0€3MeUeHHs] - CYKYMHICTh MAaTeMaTUYHUX METO/IIB,
Mojelled W anropuTMIB IS PIIEHHS 3aBAaHb W 0OpoOku i1Hpopmamii 13
3aCTOCYBaHHSIM OOYHMCITIOBAILHOT TEXHIKH.

Jns peanizanii iHbopmatiiinux 1 kepytouux ¢ynkuii ACY TII crBoproroTh
creniaibHe MaTeMaTH4YHe 3a0e3MeUeHHs, 10 CKIIaTy SKOTO BXO/STh:

- anroputm 300py, 00poOKku ¥ mogaHHs iHPopMaIrii;

23



- QJTOPUTMHU KEPYyBaHHSA 3 MaTeMATUYHHUMU MOJIETSIMU BIJIMOBITHUX 00'€KTIB
KEepyBaHHS;

- QJIFOPUTMU JOKAJIbHOI aBTOMAaTH3AIll.

Bci B3aemonii sk ycepenuni ACY TII, Tak 1 13 30BHIINIHIM CEPEJIOBUIIEM
SBJISIIOTH CO000 pi3HI popmu iHPopMalliiHOro 0OMiHY, HEOOX1THI MacUBU JaHUX 1
JOKYMEHTIB, sKi 3a0e3neuyiorh npu ekcruryatauii ACY TII BuxkonanHs Bcix ii
GbyHKITIH.

[IpaBuna obminy iHdopmarliero i camoro iH(opmaliero, mo nupkyiaoe B ACY
TII, yrBOpsiTH 1HGOpMAaIiitHe 3a6e3neuenns ACY TII.

Opranizaniiine 3ab6esnedenHss ACY TII sBnsie co000 CYKYINHICTh OIMCIB
(GyHKLIOHATBHOI, TEXHIYHOI # OpraHizamiiiHOl CTPYKTYp CHUCTEMH, IHCTPYKIIIH 1
pErjlaMeHTiB JIJIsl OTIEPAaTUBHOIO MEPCOHAIY, 0 3a0e3neuye 3a7aHe (yHKIIOHYBaHHS
ACY TIL

OneparuBuuit nepconan ACY TII cknagaeTbest 3 TEXHOJIOTIB-OMEPATOPIB, 1110
3MIACHIOIOTh KEPYBaHHS TEXHOJIOTIYHUM OO0'€KTOM YIpPaBIIHHS, €KCIUTyaTaliiHOIo
nepcoHany, 1o 3a0e3neuye d¢yHkmionyBanHs ACY TII (omepatropu EOM,
MPOrpaMiCTH, MepcoHad MO OOCIYyroBYBaHHIO amaparyp KOMIUIEKCY TEXHIYHHUX
3aco0iB).

Omnepatupauit nepconan ACY TII moxe npairoBati B KOHTYp1 KepyBaHHs a00
103a HHOTO.

[Ipu po6OTI B KOHTYpI KepyBaHHS OOCIYrOBYIOUMI IEpCOHaN peaji3ye BCl
¢byHKLUIi KepyBaHHS a00 YacTUHA X, BUKOPUCTAIOTh PEKOMEHIallli 3 palliOHaJIbHOTO
kepyBaHHs TOY, BuUpOOJIEHI KOMIUIEKCOM TEXHIYHUX 3ac00iB. Takuil pexum
¢byukuionyBanus ACY TII nazuBaroTh iHGOpMAaIIHHO-TOPATUUM.

SIxuro onepaTUBHUMN EPCOHAN MPALOE 032 KOHTYPOM KepyBaHHS, BiH 3a/1aCTh
ACY TII pexum pobGOTH i 3A1MCHIOE KOHTPOJb 32 MOro JOTPUMAHHSIM. Y IIbOMY
BUIIAJIKY, 3aJIe)KHOCT1 BiJI cOCTaBa KOMIUIEKCY TexHIuHUX 3aco0iB, ACY TII moxe
(GYHKLIOHYBATH Y IBOX PEKUMAX:

- KOMOIHOBaHOMY (CYIEpBI30PHOMY);

-y pexuMi Oe3nocepeHboro IuppoBoro kepyBaHHs, npu skomy YBK
0e3rmocepe/IHbO BIUIMBAE HA BUKOHABY1 MPUCTPOI, 3MIHIOIOYM KEPYIOUOro BIUIMBY Ha
TOYV.
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3.2 Cragaii po3pooku ACY TII

CrBopennss ACY TII Bxmouae mn'sTh cTajid, sSKi MNPEACTaBICHO Ha

pucyHky 3.1:

Ctapii po3podkun ACY TI1 )

1. TexHiyHe 3aBgaHHAa (T3);

2. TexHiyHun npoekT (TI1);

\ 4

3. pobounn npoekt (PI);

4. BnpoBagkeHHa ACY TIT;

5. aHanis i oyHKUiOHYyBaHHA.

Pucynoxk 3.1 — Cranuii po3pooku ACY TII

Ha cranii T3 OCHOBHUM eTarioM € OOMpPOEKMiHi HAYK0B80-00CHIOHI podomu
(HAP), 3BuuYaiiHO BUKOHYBaHI HayKOBO-JOCIIAHOIO OpraHi3ali€lo pa3oMm 3
MiATPUEMCTBOM-3aMOBHUKOM. ['ojoBHe 3aBmaHHs aornpoekTHux HJIP - BuBuYeHHs
TEXHOJIOT1YHOTO Tpolecy sK o0'ekra kepyBaHHs. [Ipu 11bOMy BU3HayalTh MeTa i
KpUTepii AKOCTI (PYyHKUIOHYBAHHS TEXHOJIOTITYHOIO O0'€KTY YHIPABIIHHS, TEXHIKO-
€KOHOMIYHI MOKa3HUKU OO0'€KTa-MPOTOTHUITY, iXHBOTO 3B'A3KY 3 TEXHOJOTTYHUMHU
MOKAa3HUKAMU; CTPYKTYPY TEXHOJIOTIYHOTO O0O0'€KTy yIpaBliHHS, TOOTO BXIiJIHI
BIUTUBU (y TOMY YHCII1 KOHTPOJIbOBaH1 i HEKOHTPOJIHOBAH1 BILUIUBH, IO OOYPIOIOTH, 1
KEpyI4oro BIUIMBY), BHUXIAHI KOOpJAWHATH MW 3BSI3KM MDK HHMH; CTPYKTYpPY
MaTeMaTUYHUX MoOJeNied CTaTUKUM W JIMHAMIKM, 3HAYE€HHA NapaMmeTpiB U iXHA
CTaOUIbHICTh (CTYNIHb CTallIOHAPHOCTI TEXHOJIOTIYHOIO OO0'€EKTY YIpaBIIHHA);

CTATUCTUYHI XapaKTePUCTUKU BIUIMBIB, 1110 OOYPIOIOTh.
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Haii6inbin Tpynomictke 3aBmaHHs Ha erami jgonpoektHux HJ/IP - moGynosa
MaTeMaTUYHUX MOJIeJIe TEXHOJOTiYHOro OO0'€KTy YIpaBliHHS, SKI Hagaml
Bukopuctatoth npu cunresi ACY TII. Ilpu cunrtes3i jokanbHux ACY 3BuYaiiHO
BUKOPHUCTAIOTh JIIHIMHI MOZENl AMHAMIKM y BUIIISAL JIHIAHUX AudepeHIianbHIX
piBHAHb | - 2-r0 mMOpSAKY 13 3ali3HIOBAHHAM, SIKI OJEPXKYIOTh OOPOOKOIO
EKCIIEpPUMEHTAIBHUX a00 PO3PaxXyHKOBUX MEpPEXiTHUX (YHKLIA MO PI3HUX KaHaIax
BIUTUBY. [[7s1 pillleHHs 3aBAaHb ONTUMAJIbHOIO KEPYBaHHS CTATUYHHUMH pPEXUMaMU
BUKOPHUCTAIOTh KIHIEB1 CIIBBIIHOIICHHS, OTPUMAaHI 3 pIBHSIHb MaTeplaibHOTO W
€HEPreTUYHOro OanaHcy TEXHOJOTIYHOrO O00'eKTy yHpaBiiHHS, a0o0 pPIBHSHHSA
perpecii. Y 3aBOaHHSAX ONTUMAJIbHOTO KEpPyBaHHS JUHAMIYHUMH DPEKUMAMHU
BUKOPUCTAIOTh HEJIHIMHI JAu@epeHiiaibHl  pIBHSAHHS, OTPUMaHi 3 PpIBHSHb
MaTepiaIbHOTO ¥ eHEPreTUUHOT0 OallaHCy, 3alMCcaHuX y TudepeHIiaabHii hopmi.

[Ipu BukonanHi gompoekTHUXx HJIP 3acTOCOBYIOTH METOIM aHali3y CUCTEM
aBTOMATUYHOI'O YIPABIIHHS, 1 METOIU OOYI0BH MAaTEMAaTUUYHUX MOJIETIEH.

PesynpraTn, orpumani Ha erami gomnpoekTHux HJIP, BukopucTaioTh Ha erari
eckiznoi po3pooku ACY TII, y xo/1 SKOTO BUKOHYIOTECSI HACTYIHI poOOTHU:

- BUOIp KpuTepit0o ¥ MareMaTHyHa TMOCTAaHOBKA 3aBAaHHS ONTHUMAaJIbHOTO
KepyBaHHS TEXHOJOrIYHOrO 00'€eKTy ymOpaBliHHA, i JAexkoMmno3ulis (mpu
HEO0OX1MHOCTI) 1 BHOIp METOIB PIIIEHHS TI00aJIBHOTO W JIOKAJBHOTO 3aBlIaHb
ONTUMAJIBHOTO KEpyBaHHS, Ha OCHOBI SKHMX Hajaali OyIyloTh allfOPUTM
ONTUMAJILHOTO KEPYBaHHS;

- po3poOka PyHKIIIOHANBHOI i anroputMidyHoi cTpykrypu ACY TII;

- BHU3HaueHHs o00csary iHdopmalii Mpo CTaH TEXHOJOTIYHOIO OO0'€KTy
ynpasiiHHg W pecypciB BK (mBuakoxis, oOcsar 3amnaMm'asTOBYBaJbHUX IMPHUCTPOIB),
HeOoOX1THUX J1s peanizallii Bcix ¢pynkuin ACY TII;

- momnepenHii BUOIp KOMILIEKCY TEXHIYHUX 3aCO01B;

- TomnepeaHiil po3paxyHOK TeXHIKO-eKoHOMI4HOi epexTtuBHOCTI ACY TIL

LenTpanbue micue cepes; poOIT 1€l cTanii 3aliMae MaTeMaTH4YHa MOCTaHOBKA
3aB/IaHHS ONTUMAJILHOTO KEPYBaHHS TEXHOJIOTTYHOTO 00'€KTY YIPaBIIIHHS.

[Hmi 3aBmanHs gaHoro etamy (KpiM pO3paxyHKY TEXHIKO-€KOHOMIYHOI
e(eKTUBHOCTI) CTaBIATbCS A0 cucremorexHiuHoro cuntesy ACY TII, npu
BUKOHAHHI SIKOTO IIMPOKO 3aCTOCOBYIOTh MeToj aHanori. Hakomwuenuit mocBin

po3pobku ACY TII nna TOY pi3HOTO CTymHeHs CKIJIAJHOCTI JO3BOJISE IMEPEBECTH
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pO3pOOKY psiAy (PYHKIIH ¥ adropuTMiB 3 KaTeropii HAyKOBHUX Mpallb y KaTEropito
TEXHIYHUX, BUKOHYBAHHUX MTPOCKTHUM HUIAXOM. J[0 iXHBOT0 YKcIia CTaBIsAThCA OaraTo
iHpopmariitnux ¢yHKIiH (mepBuHHA 00poOka BUXIAHOI 1H(MOpMaIii, PO3paxyHOK
TEII, interpyBaHHs i ycepeaHEHHS i 1H.), a TaKOX TUIMOBI (DYHKIIT JOKAJIbHUX
cucteM aBromartuzaiii, peanizoBani B ACY TII mnporpamMHuM crocobom

(curnanizaiisi, mpoTUaBapiiiHe OJIOKyBaHHS, U 1H.).

Jlekuis 4. EkonomiuHi acnexktu po3pooku ACY TII

3aBepmiaibHUM eTtanoM eckizHoi po3pobku ACY TII € mnonepeonin
PO3DAXYHOK MEXHIKO-eKOHOMIYHOI egeKkmuenocmi po3poOIIOBAIIBHOI CHCTEMU.
Bukonyrots Horo ¢axiBiii 3 €KOHOMIKH, OJIHAK BHUXIIHI JlaHi JUIsi HUX TOBUHHI
niAroTyBaTu ¢axislii 3 aBTOMATHU3alli, TOMY PO3TJITHEMO €K1 By3JI0BI MOMEHTH.

OcHoBHUM NOKa3HUKOM eKOHOMI4HO1 epexTuBHOCTI ACY TII cnyxuth

pluHUN eKOHOMIYHUHN e(EeKT Bia 11 BIPOBAKEHHS, 110 PO3PAXOBYIOTH MO PopMyIIi
E = (CZ-SZ)-(CZ-S])-EH(KZ-K]),

e C; 1 C, - piuHi o0caru peanizaiii TpoaAyKIlii B ONTOBHX I[iHAX 10 W TMICIsSA
BrpoBaxeHHs ACY TII, tuc. rpH.;

S 1 S>- co0iBapTiCTh MPOAYKIIIT 0 U MICJIst BIPOBAIKEHHS CUCTEMHU, TUC. TPH;

K; 1 K, - kaniTanpH1 BUTpaTH 10 ¥ micis 3anpoBaxeHHs B ait0 ACY TII, tuc.
TpH.;

Ey- HopMaTHBHUM Tanmy3eBUM KoeIlEHT e(QEeKTUBHOCTI KamiTaJIbHHUX
BKJIaJIEHb Y 3ac00M aBTOMAaTH3allli i 00YMCIIOBaJIbHY TEXHIKY, IPH/ TPH.

OCHOBHMMH JDKepelaMHd €KOHOMIYHOI €(EKTUBHOCTI CHCTEM aBTOMAaTH3aIlii
TEXHOJIOTIYHUX MPOIIECIB 3BUYANHO € MPHUPICT 00cATY peanizaiii mpoaykii i (abo)
3HIKEHHS 11 coOiBapTocTi. [lominmeHHss MMX eKOHOMIYHUX MOKa3HUKIB HaiuacTile
JIOCSITAETBCSL 32 PaXyHOK 3MEHILICHHS BUTPATU CUPOBHUHM, MaTepiaiiB M eHeprii Ha
ONMHMITIO TPOAYKINT 3aBASKKM OUIbII€ TOYHIA MIATPUMIII  ONTHUMAJIBHOTO
TEXHOJIOTTYHOTO PEKUMY, IMIJBUILEHHIO SKOCT1 MPOAYKIIil (COPTHOCTI i, BJIMOBITHO,
I[IHA), 30UIBIICHHIO MPOAYKTUBHOCTI BCTATKyBaHHS 3a PaXyHOK CKOPOUYCHHS BTpaT
poboyoro wyacy uepe3 HEIUIAaHOBI 3YNMUHKH TMPOIECY, BHUKIUKAHUX TOMHUIKAMU

kepyBaHHs ¥ i1H. Ha etami mompoextHux HJIP moBuHHI OyTH BUSIBIIEHI pe3epBU
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BUPOOHHUIITBA, SIKI MOXYTh OyTH BUKOPHUCTaHI 3aBASKHA 3aCTOCYBAHHIO CHUCTEMHU
aBTOMaTH3allii.

Hanpuknaa, gxmo npu BUKOPUCTaHHI JIOKAJIBHOI CHUCTEMH aBTOMAaTH3aIlll
TEXHOJIOTIYHUHN arperaTt MpocToroe B cepeanboMy 20 % miaHoBoro pooodyoro vacy, 3
akuX 1/4 BUKIMKaHA TMOMUJIKAMHM ONEPATUBHOTO NEPCOHANy Yepe3 HECBOEYACHE
BUSBIICHHS Tlepe] aBapidHuUX cutyauid, To 3acrocyBaHHs ACY TII, mo peanizye
¢dbyHKUIi TpOrHo3y ¥ aHaizy BUpOOHMUYMX CHUTYyallll, MOXE YCYHYTHU 111 BTpatu. Tomai
oOcAr mpoAyKIlii, KOTpa BUIYCKAEThCS, Y HaTypaJIbHOMY BHUpaxyBaHHI 3pOCTe Ha 5
%, 1o mpuBene 10 30UIBIICHHS OO0CATYy peamizaimii W 3HWKEHHIO CO0IBapTOCTI
MPOAYKIIIi.

Hakonuuenuii gocBig aBTOMaTH3allli XIMIYHUX BHUPOOHUIITB IOKa3aB, IO
pe3epBU E€KOHOMIYHOI €(EeKTUBHOCTI, SKI MOXYTh OyTH BUKOPUCTaHI 3aBISKH
aBTOMaTH3allli TEXHOJIOTTYHUX MPOIECiB, 3BUYaHO CTaHOBIATH Bia 0,5 1o 6 %. Ilpu
bOMY, YUM Kpallle BIANpalboBaHa TEXHOJIOTI, TUM, SIK IPABUIJIO, MEHIIIE PE3EPBH.

Opnak He Bcl BUSBJIEHI (MOTEHIINHHI) pe3epBH E€KOHOMIUHOI €(PEeKTUBHOCTI
MOXYyTh OyTH BuUKOpHUCTaH1 micis BupoBamkeHHss ACY TII. daktuyHa ePpeKTUBHICTh
BUSBIIIETHCS] MEHIIIE TIOTEHIIIHOT uepe3 He ineanbHicTh ACY TII, mo nposiBnsieTses,
30KpeMa, Yy HEMOBHINA aJeKBaTHOCTI MaTeéMaTUYHOI MOJIEl TE€XHOJOTTYHOTO 00'€KTY
YIPaBIiHHS, 110 K1 pO3paXOBY€ETHCS ONTUMAIBHUN PEXUM, Y MOTPILTHOCTIX BUMIPY
BUXITHUX KOOpAMHAT 0O0'eKTa, SIKI TaKOX BIUIMBAIOTh HA TOYHICTh BU3HAYEHHS
ONTUMAJIBHOTO pEXUMY, Yy BIIMOBaxX €JEMEHTIB TEXHIYHOTO W MPOrpaMHOIo
3a0€e3MeUeHHs, Yepe3 SKI 3HUKYEThCS SKICTh BUKOHAHHS okpemux ¢yHkuid it ACY
TII y minomy ¥ 1.1, PeanpHuii edext 3BUUaliHO cTaHOBUTH Bim 25 1m0 75 %
MOTEHIIITHOT0, MPUYOMY, SIK MPABWIO, UMM OUIbLIE MOTEHUIAHUNA €PEeKT, TUM Y
MEHIIIOMY CTYIICH1 BiH peanizyeTbcsi. OCHOBHUM MOKAa3HUKOM TEXHIKO-€KOHOMIYHOT

epexruBHOCTI ACY TII € cTpoK OKYIHOCTI CUCTEMH, 1110 BU3ZHAYAETHCS 1O PopMyii

— K, -k,
(Cz "'Sz)_(cl —S|)-

Bin noBuHeH OyTH He OUTbIIE HOPMATUBHOTO, KOTPUM ISl OUIBIIOCTI ramxy3eu

ok

MIPOMUCIIOBOCTI JIOPIBHIOE 3 poKam.
3aBepmanbHO0 cTagicro meprioro eramy ctBopeHHsS ACY TII € pospoOka

TEXHITHOTI'O 3aBJJdHHA Ha IMPOCKTYBAHHA CHCTCMMH, IO ITOBUHHC BKJIIOYATHU MMOBHUIM
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nepenik (QPyHKI[iH, TEXHIKO-€eKOHOMIYHE OOTPYHTYBaHHS JOULILHOCTI po3pobku ACY
TII, nepenik i o6csar H/AP 1 man-rpadik cTBOPEHHS CUCTEMH.

[Tpu po3pobui nerunoBux ACY TII Ha nepuuit eTan 10BOAUTHCS MPUOIUZHO
25 % 3araJibHOi TPYAOMICTKOCTI, y Tomy uucii Ha nonpoektHi HIAP-15 %. Ilpu
tupaxxyBanHi ACY TII nepiia crajis Moxke OyTH BUKIIIOU€Ha a00 3HAYHO 3MEHIICHA.

Hactynaum etanom crBopenHsi HetunoBuid ACY TII € po3pobka mexniunozo
npoekmy, y XOJl K01 MPUIMaOTbCsl OCHOBHI TEXHIYHI PILIEHHS, IO PEeali3yloTh
BUMOI'M TEXHIYHOro 3aBiaHHsi. PoOOTM Ha 1bOMY eTami BHKOHYIOTH HayKOBO-
J0CIiHa i MpOeKTHA OpraHizallii.

OcunoBuum 3MmictoM HJIP € po3BuTok 1 mornubneHHs ponpoektHux HJIP,
30KpeMa, YTOUHEHHSI MaTeMaTUYHUX MOJeJiel 1 TOCTAHOBOK 3aBJaHb ONTUMAJIbHOTO
KepyBaHHS, IMEepeBipKa 3a JOMOMOIOI0 IMiTaliiiHOro wmonentoBanHs Ha EOM
mpane3aTHoCcTi  #W  e(peKTHMBHOCTI  ajJropuTMiB, oOOpaHuUX Ui  peanizauii
HalBaXXIMBIUX 1HPopManiiHux 1 kepyrouux QyHkuii ACY TII. YTouHmoroTbes
dbyHKUIOHATBPHA W aNropuTMiYyHa  CTPYKTYpH  CHUCTEMH,  TMPOPOOJIAIOTHCA
iHpopMarliiiHi  3B'A3KM  MDK  (QYHKIISIMM ¥ ajdropuTtMamu, po3poOsSEThCS
opranizaniiiHa crpykrypa ACY TII.

Jlyxe BaxJIuMBUM 1 TpyaomicTkuMm etanom Ha crtanii TII e po3poOka
CHEIaIbHOTO MPOrpaMHOro 3a0e3Me4YeHHs] CUCTEMHU. 3a HasBHUMHU OI[IHKaMH,
TPYAOMICTKICTh CTBOpPEHHs crienianbHoro 110 Oyma 6iu3bka 10 3arajibHOTO 00CATY
nonpoektHux HJIP 1 cranoBuina 15 % Bijg 3aranbHUX TPYAOBUTPAT Ha CTBOPEHHS
ACY TIL

Ha cranii TII octarouHo BUOMPAIOTh COCTaB KOMILUIEKCY TEXHIYHUX 3aC001B 1
BUKOHYIOTh PO3PaxXyHKH IO OILIHII HaAIMHOCTI peanizaiii HalBaKIUBIIIUX (YHKIINA
ACY TII i cucremu B iuIoMy. 3arajibHl BUTPATH Ipalll HA MPOEKTYBaHHS CTAHOBIIATD
npubau3Ho 30 % Bix BuTpat Ha ctBOopeHHs ACY TIL

Ha cranii BopoBamxkenns ACY TII BupoOnsitoTbCS MOHTaXKHI W IMYCKO-
HaJIaro/KeH1 PoOOTH, MOCTIJOBHICTh 1 3MICT SIKUX BHUBYAIOTHCS Y BIATOBIIHOMY
Kypci. ButrpaTu npaii Ha 1iit ctajii ctaHoBisATh 61u3bko 30% BiJ 3arajibHUX BUTpAT
Ha CUCTEMY.

[Tpu po3pobui roixoBHux 3paszkiB ACY TII, nigMeTiB Haganl THpaXKyBaHHIO Ha
OJTHOTHUITHUX TEXHOJIOTTYHUX 00'€KTax YMpaBIliHHSA, BAXKJIMBE 3HAYCHHS Ma€ aHaji3

(YHKLIOHYBaHHS CHCTEMHM, Y XOJI SIKOTO NEPEBIPSIOTh €(PEKTUBHICTH PIllICHb,
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OPUMHATUX TpU 11 CTBOPEHHI, 1 BHU3HAYAIOTh (HAKTUUYHY TEXHIKO-€KOHOMIUHY
edextuBHicTh ACY TIL

Bynp-sike  BUPOOHHMIITBO MPEACTaBIs€ MOCHIJOBHICTb TPhOX OCHOBHUX
oreparlii:

1. miaroToBKa CUPOBHUHH;
2. TepeTBOPEHHS CUPOBHUHH;
3. BUAUICHHS LIUIBOBUX MPOJIYKTIB.

CydacHe miANpUEMCTBO, 3aBOJ] a00 KOMOIHAT SIK CUCTeMa BEJTMKOro MaciTaoy,
CKJIQJA€ThCS 3 BEJIMKOI KIJIBKOCTI B3a€EMO3AJICKHHUX MMIJICUCTEM, MIK SKUMHU ICHYIOTb
BITHOCUHM CYMNIPSAIHE y BUIJISA1L 1€papXi4HOi CTPYKTYpU 13 TPbOMa OCHOBHUMU
ma0IsIMH.

Koxna miacucTteMa miANpHEMCTBA SIBIsSE€ COOOK0 CYKYMHICTh TEXHOJOTTYHOI
CUCTEMHU W CHUCTEMHU aBTOMATHYHOIO KEpPyBaHHS, BOHHM MIIOTh SIK €IUHE LUIE s

OJIepKaHHsI 33JIaHOTO MPOAYKTY 200 HAMIBIPOAYKTY.

Jlekuisi 5. CTPyKTYpHi cxeMHu 00'€KTa peryJr0BaHHA

5.1 Bulip cTpykTypu cucreMu

OauH 3 eTamiB MPOEKTYBaHHS CHUCTEM pEryJIIOBaHHS TEXHOJOTTYHUX
MpoLeciB - BUOIp CTPYKTYpH CHUCTEMH M PO3pPaxyHOK ONTUMAJIbHUX IapaMeTpiB
perymsaTopiB. [ cTpykTypa cuctemMH, 1 MapaMeTpu pEryJsiTOpiB BHU3HAYAIOTHCS

BJIACTUBOCTSIMU TEXHOJIOTTYHOTO TIPOLECY SIK 00'€KTa peryatoBaHHS.

x,(z)
—— W,(p) |
X, (1) e !
w,(p) Y
N )

Pucynok 5.1 — CtpykrypHa cxema 00'ekTa peryatoBaHHS

Bynp-sikuii  TeXHONOTIUHMI Tiporiec AK 00'ekT perymoBanHHsa (puc. 5.1)

XaAPaAKTCPUIYETHCA HACTYITHUMHU OCHOBHUMMU I'pyIIaMHU 3MIHHHX:
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OCHOBHI rpynu 3MiHHUX, WO XapaKkTepusyoTb
npouec sk 06'eKT perynoBaHHs

3MiHHI CTaHy

A

3MiHHI perynoynx BNMBIiB

» 3MiHHI BnnMBIB, WO 30ypioOTh

Taki, WO nignaratTb BUMIPY

A

Taki, WO He NignaraTs BUMIPY

Pucynoxk 5.2 — OcHOBHI TPyl 3MIHHHX, 1[0 XapaKTEPU3YIOTh MPOIIEC

3MiHHI, 110 XapaKTepU3yIOTh CTaH MpoLecy (CYKYyHHICTh iX OyJeMo MO3Ha4yaTH BEKTOPOM J).
Ili 3MiHHI B mpoIeci peryiatoBaHHsS HEOOXITHO MIATPUMYBAaTH Ha 3aJaHOMY piBHI abo
3MIHIOBATH 32 33JJaHUM 3aKOHOM. TOYHICTh cTa0LI13aIlil 3MIHHUX CTaHYy MOXe OyTH Pi3HOIO,
3QJIEKHO BiJ] BUMOT, IIIO JAUKTYE TEXHOJOTIS, 1 MOXKJIMBOCTEH CHCTEMH peryaroBaHHsS. Sk
MPaBUJIO, 3MiHHI, SIKI BXOJSTh Y BEKTOP y, BUMIPIOIOTH O€3M0CEPEIHbO, ajle 1HOA1 IX MOKHA
00YMCIINTH, BUKOPUCTOBYIOUM MOJENb O0'€KTa MO IHIIMM O€3M0CepeHbO BHUMIPIOBAHUM
3MIHHUM. BeKTOp y yacTo Ha3MBaIOTh BEKTOPOM PETYJIbOBAHUX BEIMYHUH.

3MiHHI, 3MIHOIO SIKHX CHUCTE€Ma pEryJIOBaHHS MOXKE€ BIUIMBAaTH Ha OO'€KT 13 METOIO
ynpasiiHHA. CyKynHICTh IMX 3MIHHMX I103HAa4alOTh BEKTOPOM X, (200 #) DPEryiroruux
BIUIMBIB. 3BHUYAlHO pEryjlOlYMMH BIUIMBAMHU CIIY)KaTh 3MIHHM BUTpaT MaTepialbHHUX
MOTOKIB a00 MOTOKIB €HEprii.

3MiHHI, 3MIHHU SIKHX HE MOB'S3aH1 13 BILIMBOM cHCTeMU peryntoBaHHs. L{i 3MiHM B11OMBaOTh
BIUIUB Ha PEryJibOBaHUN 00'€KT 30BHIIIHIX YMOB, 3MIHU XapaKTEPUCTHK caMoro o0'ekra i
T.0. IX HAa3WBaIOTH BIVIMBAMHU, IO 30YPIOIOTH, i TI03HAYAIOTH 6EKMOPOM X, abo 7. BekTop
BIUIUBIB, 110 30ypIOIOTh, Y CBOIO UEpry, MOXHa pO30MTH Ha JIB1 CKJIAJOBI - MEPILY MOKHA
BUMIPSTH, a IPYTry - HE MOKHA. MOKJIMBICTh BUMIPY BILIUBY, 1110 30ypIO€, JO3BOJISIE BBECTH
B CHCTEMY pETyJIIOBaHHS JOJATKOBUN CHUTHAQJI, LI0 MOJIMNIIYE MOKJIMBOCTI CHCTEMU

pEryaroBaHHS.
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Hanpuknan, aid 130TepMIYHOTO XIMIYHOTO peakTopa OesnepepBHOI li,
pPEryJbOBaHUMHU 3MIHHUMHU € TeMIepaTypa peakliifHOi CyMilli, COCTaB MOTOKY Ha
BUXO/Il 3 amapara; peryjrolouyuMu BIUIMBAMH MOXYTh OyTH 3MiHA BUTpaTH Mapu B
COpPOUYKY peakTopa, 3MiHAa BHUTpATH KaTadi3aTopa ¥ BUTpaTH peakUiIMHOI CyMIIi;
BIUTMBaMH, 110 OOYpIOIOTb, € 3MIHHU CKJaJy CHUPOBUHHU, TUCKY IMapH, IO TIpiE,
NPUYOMY SIKIIO THUCK Mapu, IO Tpi€, HEBAXKKO BUMIPATH, TO CKJaJ CHUPOBUHHU B
O0aratboX BHIIAJKaX MoOke OyTH OOMIpIOBaHMH 3 HHU3BKOIO TOYHICTIO abo
HEJI0CTaTHbO ONEPATUBHO.

AHani3 TEXHOJIOTIYHOrO Mpouecy sAK 00'€eKkTa aBTOMAaTUYHOTO PEryJIOBAHHS
MPUIMYCKAE OLIHKY WOro CTaTUYHUX 1 JUHAMIYHUX BIIACTUBOCTEH MO KOXKHOMY 3
KaHaJIIB Bil OYJb-IKOT0 MOXJIMBOTO KEPYIOUOTO BIUIMBY /10 OyAb-SIKOTO MOKIJIHUBOIO
PEryJIbOBaHOTO MapaMeTpa, a TAKOXK OLIHKY aHAJIOTTYHUX XapaKTEPUCTHUK MO KaHajlax
3B'SI3Ky PETyJIbOBAHMX 3MIHHMX 31 CKJIaJ0BOTO BEKTOpa 30ypioBaHb. Y XOJ1 TaKOro
aHai3y HeoOXiAHO BHOpATHU CTPYKTYPY CHUCTEMHU pEryitoBaHHS, TOOTO BUPILUIUTH, 3
BUKOPUCTAHHSIM SIKOTO PETYJIOI0YOr0 BIUIMBY BapTO YHPABISATH TUM ab0 IHIIUM
nmapaMeTpoM cTaHy. Y pe3yibTaTi B 0araTh0X BHUIAJAKaxX (aX HIIK HE 3aBXKIH)
BJIA€THCSI BUJUIUTH KOHTYPU PEryIIOBaHHS JUIsl KOKHOI 3 PEryJibOBaHUX BEIUYMH,
TOOTO OJiepKaTH CYKYIHICTh OJHOKOHTYPHUX CUCTEM PEryJIOBaHHS.

BaxxnuBuMm enementom cuntesy ACY TEXHOJOTTYHOrO MPOIECY € PO3PaxXyHOK
OJIHOKOHTYPHOI cuCcTeMH peryntoBaHHA. [Ipu nibomy noTpiGHO BUOpaTH CTPYKTYpy U
3HAWTHU YKCIIOBI 3HAYECHHS MapaMeTpiB PEeryisaTopiB. SIK MpaBUIIO, BUKOPUCTOBYIOThH

HACTYIHI TUIOB1 CTPYKTYPU PETYIIOIOUUX MPUCTPOIB (TUIOBI 3aKOHU PETYIIOBAHHS):
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TUNOBI CTPYKTYPU perynorvmx NpucTpoiB

nponopuiiauii (IT) peryasrop R(p) =-S,

iHTerpansHuii () peryasatop R(p) =-S/p

nponopiiiHo-inrerpansauit (I11)
3aKOH PEryJTIOBaAHHS R(p) =-S-S/p

MPONOPIIAHO-THTET palIbHO-
nudepenmiansauit (IT11)
3aKOH peTyJIIOBaHHSI R(p)=-S-S/p-S,p

Pucynok 5.3 — TumnoBi 3akoHU peryiIrOBaHHs, iXH1 (OpPMYNH Ta MO3HAYECHHS

[Ipu po3paxyHKy CHUCTEMH MEPEBIPSIOTh MOXKIMBICTh BUKOPUCTAHHS HANHOLIBII
MPOCTOTO 3aKOHY PETYJIOBaHHS, 110pa3 OI[IHIOIOYM SKICTh PETYNIOBaHHS, - 1 SKIIO
BOHA HE 3a/I0BOJIbHSE BUMOIaM, MEPEXOMAsTh /0 OUIBII CKJIAJHUX 3aKOHIB abo
BUKOPHUCTAIOTh TaK HA3UBAH1 CXeMHI Memoou noninuienna AKocmi.

B Teopii aBTOMaTUYHOrO peryiioBaHHS PO3po0ieH] pi3HI METOAN PO3PAXYHKY
ACY npu 3aaHUX KPUTEPIIX SKOCTI, a TAKOXK METOIU OIIHKHU SKOCTI MEPEXTHUX
MpoLEeCiB MpU 3aJaHuX NapaMmeTpax o0'ekra U perymstopa. Ilpu upomy mnopsa 3
TOYHUMHM METOJaM{, IO BHUMAraroTh OUIBIIMX BHUTpAT dYacy W pYydHOi IMpail,
po3po0JieH]1 HAOJIMKEH1 METO/IH, 1110 JO3BOJISIOTH MTOPIBHIHO MIBUIKO OLIIHUTH PoOOUYl
napameTpu peryistopa abo sKicTh nepexiguux npouecis (meton Lurnepa-Hukonbca
JUISL pO3paxyHKY HACTPOIOBaHb PETYNIATOPIB; HaOMMmkeHI (GOpPMYyNIH [JIs OIIHKH
IHTETpaIbHOTO KBAJIPATUYHOIO KPUTEPIIO U T.I1.).

[Iupoke BIpOBaJIKEHHSI O0UYHCIIIOBATBHOT TEXHIKU JJI MPOEKTYBAHHS CUCTEM
YIpaBIiHHS 1 peaizalli caMOHACTPOIOBAJIbHUX CHUCTEM YIPABIIHHA NPaKTUYHO
3HAJI0 OOMEXKEHHS, TIOB'A3aH1 13 TPYAOMICTKICTIO MeTOAIB po3paxyHky ACY. V mneit
yac CTBOPIOIOTHCS MAKeTH MNPUKIAAHUX NporpaMm mig po3paxyHky ACY, mio
J03BOJIAIOTH BUKOPHUCTATH aJTOPUTMH, 3aCHOBaHI Ha TOYHMX MeTonax. [Ipu mpomy

HaOJIMKEHI1 MCTOIHU 3BUYaMHO 34CTOCOBYHOTH JIA BI/I60py IIOYaTKOBHUX 3HAYCHb
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3MIHHUX B ITEPAaTUBHUX METOJAaX PO3PAXyHKY CKIAIHUX CHUCTEM pETyJIOBaHHSA a0o
Ha TOYATKOBIM CTaAli MPOEKTHOI pO3pOOKM CHUCTEMH aBTOMAaTH3allli CKIaJHHUX

TEXHOJIOTIYHUX 00'€KTIB.

5.2 IlocninoBHiCTH BUOOPY CHCTEMH aBTOMATH3AMII

3arajibHe 3aBJaHHS YIPABJIiHHSA TEXHOJIOTTYHUM MPouecoM QOpMYITIOETHCS
AK 3aBJaHHS MakcuMizamii (MiHIMi3alii) JesKoro Kpurepilo (coOiBapTOCTi,
€HEepProBUTpPAT, MPUOYTKY) MPU BUKOHAHHI OOMEXEHb Ha TEXHOJOTIUHI MapameTpH,
[0 HAKJIAaJal0Th perjaMeHTOM. PIIIeHHS Takoro 3aBlaHHA AJii BChOTO IpPOLECY B
LIJIOMY TPYIOMICTKO, 200 MPAaKTUYHO HEMOXJIMBO Yepe3 BEIHUKY KUIbKICTh (haKTOPIB,
110 BIUIMBAIOTh Ha X1 mpouecy. ToMy Bech mpoliec po30MBalOTh HA OKPEMI JIUISHKH,
Kl XapaKTepU3yIOThCS TMOPIBHIHO HEBEJIUMKUM 4YHCIOM 3MIHHHUX. 3BUYAMHO IIi
TUISHKY 301TatoThCsl 13 3aKIHUEHUMH TEXHOJIOTTYHUMH CTaJIIMH, IJIS SIKHX MOXKYTb
Oyt chopmyibOBaH1 CBOi MiJA3aBIaHHS YIPABIIHHSI, IO € MJIETIUMU 3arajlbHOMY
3aBJIAHHIO KEPYBaHHS MPOLIECOM Y IIJIOMY.

3aBaHHs YIPaBIiHHS OKPEMUMH CTaJiIMU CIPSMOBaHI Ha ONTHUMI3aIiio (B
OKpPEMOMY BHNAJKY, cTaOUII3allii0) TEXHOJIOTIYHOTO MapamMeTpa ado KpUTepito, JIeTKe
OOYHUCIIEHHS 1O OOMIpIOBaHUX PEXUMHUX THapaMmeTrpax (IpOIYyKTUBHICTD,
KOHIIEHTpaIlisl NPOAYKTY, CTYMiHb NMEPETBOPEHHS, BUTpata eHeprii). OnTumizallio
KPUTEPII0 TPOBOASATH Y paMKax OOMEXeHb, W0 3aJal0Th TEXHOJOTTYHUM
pernmamMenToM. Ha mifcTaBi 3aBAaHHS ONTUMAJbHOTO YIPABIIHHA OKPEMUMH
CTaaisiIMU  Tpoliecy (QOpPMYNIOIOTH 3aBJaHHS aBTOMAaTUYHOIO  PETYJIIOBAaHHS
TEXHOJIOTTYHUX MapaMeTpiB JJIsl OKPEMHX araparis.

BaxxnuBuM eranom y po3poOili cUCTeMH aBTOMAaTH3allll € aHaldi3 OCHOBHMX

anapariB sIK 00'€KTIB PETyJIIOBaHHS.

BuxigHi gaHi npu aHanisi oCHOBHUX anapariB K 06'eKTiB peryntoBaHHS

Ri——

MaTeMaTyHa Modenb NpoLecy (SIK nepLue HabrKeHHs)
cTaTuyHa mMoaenb y BUrNAAI PiBHAHb
mMaTtepianbHOro 1 TennoBoro 6anaHcise

Pucynok 5.4 — AHani3 OCHOBHUX amapaTiB K 00'€KTIB pEryJIlOBaHHS - BHUSBJIEHHS BCIX
ICTOTHUX BXIJHMX 1 BUXIIHUX 3MIHHUX M aHaJli3 CTaTUYHUX 1 IMHAMIYHUX XapaKTEPUCTHUK KaHAJIB

30yproBaHHS 1 peryntoBaHHS.
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Ha ocHOBI 1ux piBHSHb MaTepiaJIbHOIO M TEIJIOBOro OanaHciB (CTaTUYHOI
MOJIelll) 13 ypaxyBaHHSIM peaibHUX YMOB poOOTH amapara BCl ICTOTHI (hakTopH, IO

BIINIMBAIOTH HA IIPOIICC, p036I/IBaIOT]':>CSI Ha HaCTyrIHi IpyIiiu.

[pynu dpakTopis, L0 BNAMBalOTL Ha Npouec

30yptoBaHHA, LLO gonyckakoTb cTabinisauito

KoHTponboBaHi 30yptoBaHHA

HekoHTponbLoBaHi 36yptoBaHHS

BuxigHi 3MiHHiI

Pucynok 5.5 — Po30uBka ¢akTopiB Ha Ipynu
5.3. I'pynu ¢axkropiB Ta pi3HOBUIU 30ypPIOBaAHb

30ypoBaHHs, 10 JONMYCKAIOTH CTadini3alilo - 11e He3aJIeKHI TEXHOJOT1UH1
napameTpu, fKi MOXXYThb BHUIPOOOBYBATH ICTOTHI KOJMBAaHHSA, OJHAK 3a YMOBaMHU
poboTH MOXKYTh OyTH CTaOLII30BaHI 3a JOMOMOTOK aBTOMATHYHOI CHCTEMU
perymtoBaHHs. [0 Takux mapamMeTpiB 3BUYAMHO BITHOCSTHCSA JAESKI IMOKA3HUKH
BXIIHUX MOTOKIB. Tak, BUTpaTy >KUBJIEHHS MOXHa CTaOUII3yBaTH, SKIIO NEpen
arapatoM € OydepHa €MHICTb, IO 3IJIaJKy€ KOJWBAHHS BHUTPATH Ha BUXOIl 3
MONEePeIHbOTO anapata; cTaduTizalis TeMuepaTypH >KMUBJICHHS] MOXKJIUBA, SKILO Tepe.
anmapatoM YCTaHOBJEHUM TemooOMIHHMK, 1 T.n. [IpM mnpoekTyBaHHI cUCTEMHU
KEepyBaHHS JOLUUIBHO MepeAdaunTh aBTOMATHYHY CTAOUTI3aIll0 TakuxX 30ypIOBaHb.
[le 103BOJINTH NMIABUIIUTH SIKICTh KEPYBaHHS MPOLIECOM y LIJIOMY. Y HAUMPOCTIIIMX
BUITQ/IKaX HA OCHOBI TaKMX CHCTEM aBTOMAaTHYHOI cTabini3alii 30yproBaHb OYIYIOTh
PO3IMKHYTY (11010 OCHOBHOT'O MOKAa3HMKA IPOIIECY) CUCTEMY aBTOMATH3allii, L0
3a0e3neuye CTiiike BeJIEHHS MPOIIECY B paMKaX TEXHOJOTTYHOTO PETIaMEHTY.

KontpoaboBani 30ypoBanHs - 11¢ Ti 30yproBaHHS, sIKI MOKHA BUMIPSTH, aje
HEMOXKJIMBO a00 HENpUIYCTUMO CTaOUII3yBaTH (BUTpaTa >KUBIIEHHS, IO MOJAETHCA
Oe3mocepelHbO 3  MOMEPEJAHBOrO  arapara; TeMIeparypa  HaBKOJUIIHBOTIO
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cepenoBumia W T.m.). HasgBHICTH ICTOTHMX 30yproBaHb, SKI HE CTaOUII3yIOThCA,
BHMArae 3acTOCyBaHHSA ab0 3aMKHYTHUX [0 OCHOBHOMY MOKa3HUKY MPOLECY CUCTEM
peryntoBaHHs, a00 koMOiHOBaHUX ACY, y SIKUX AKICTh PEryJIIOBaHHS MiABUIIYETHCS
BBEJICHHSM JIMHAMIYHOI KOMIIEHCaIl1l 30yproBaHHS.

HexontponboBaHi 30yproBaHHs - 30yproBaHHS, SIKI HEMOXJIUBO abo
HEJIOLIbHO BUMIpIoBaTH Oe3nocepennbo. Ilepmi - 1e, Hampukian, MOaaiHHA
aKTUBHOCTI KaTtaji3aTopa B XIMIYHMX MEPETBOPEHHSX, 3MIHA KOE()IIIEHTIB TEMIO- 1
Macconepenaul i 1.m. [IpukinagoM TOMy MOXKE CIYKUTH TUCK MapH, IO Tpie, y
3aBOJICBKI Mepexki, IO KOJIMBAETHCA BUMAJAKOBUM 00pa3oM i € KepesnoM
30yproBaHHsI B TEIUIOBUX Ipoliecax. BUsBIEHHS MOXJIMBUX HEKOHTPOJIbOBAHHUX
30yproBaHb - B&XJIMBHU €Tam y JOCHIDKEHHI IMpolecy ¥ po3podii cucteMu
KepyBaHHs. HasBHICTh Takux 30yproBaHb BUMArae, sik i y nomnepeJHboMy BUIAJAKY,
00O0B'SI3KOBOT0O 3aCTOCYBAaHHS 3aMKHYTHX 110 OCHOBHOMY MOKa3HHUKY IPOLIECY CUCTEM
aBTOMaTH3allii.

MoxauBi peryawiwoui BniauBu. Ile matepianbHi a00 TEIUIOBI MOTOKH, fKI
MO>KHA 3MIHIOBaTH aBTOMATHUYHO ISl MIITPUMKH PEryIbOBAaHUX IMapaMeTpiB.

Buxinni 3minHi. 3 iXHOro yKciia BUOMPAIOTh PErysibOBaH1 KoopAauHaTH. [Ipu
noOyA0B1 3aMKHYTHX CUCTEM PETYJIOBAHHS SK PEryjIbOoBaHl KOOPAUHATH BUOMPAIOThH
TEXHOJIOT14HI TapaMeTpH, 3MiHa SKUX CBIIYUTH MPO MOPYILIEHHS MaTepialbHOro abo
TEIJI0BOro OajlaHCy B amapary.

JIo HUX BIJHOCSTBCS, HANPUKIAJ: PIBEHb PIAMHU - MOKAa3HUK OallaHCy IO
piakii ¢asi; THCK - MOKAa3HUK OanaHCy Mo ras3oBiil ¢asi; TemmepaTypa - MOKa3HUK
TEIUIOBOTO OaJlaHCy B anapati; KOHLIEHTpaLls - OKa3HUK MaTepiajlbHOTO OajlaHCy 3a
KOMITOHEHTOIO.

AHaniz MOXIMBHUX PETyIIOI0UOTro BIUIMBY M BHUXITHUX KOOpAMHAT 00'eKTa
JI03BOJIIE BUOpATU KaHAIW peryntoBaHHa mis npoekroBanux ACY. Ilpu upomy B
OJIHUX BHUIAJKaX PIIMICHHS BU3HAYAETHCA OJHO3HAYHO, @ B IHIIUX € MOXJIHMBICTbH
BUOOpY, SIK PErylbOBaHOI KOOPAMHATH, TaK 1 PETYIIOIOYOT0 BIUIUBY JJIs 3a/1aHOTO
Buxony. Ocratounuii BuOIp KaHaliB pEryJlOBaHHA MPOBOASTH Ha OCHOBI
MOPIBHSUIBHOTO aHaNi3y CTaTHYHHUX 1 JTUHAMIYHUX XapaKTEPUCTHUK PI3HUX KaHAJIB.
[Ipy npOMYy BpaxoBYIOTh TakKi MOKa3HHUKH, K KOE(DIIEHT MIACWICHHS, 4ac YHCTOIO

3aMi3HIOBaHHS, HOT0 BIAHOLIEHHS O HAMOUIBIIOro MOCTIHHOT Yacy KaHaly i 1H.
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Ha ocHOBI aHamizy TEXHOJIOTIYHOIO Mpolecy sIK 00'eKTa peryiroBaHHs
MPOEKTYIOTh CHUCTEMY aBTOMAaTH3allii, [0 3abe3reuyye pIIIeHHS MOCTABJIEHOIO
3aBlaHHs peryiatoBaHHA. [lounHaOTh 13 NpPOEKTyBaHHS OJHOKOHTYpHUX ACY
OKpPEMHUX IMapaMeTpiB: BOHM HAMOUIBII MPOCTI B HAJIArOHKEHHI ¥ HaJilHI B poOOTI,
TOMY IIUPOKO BUKOPUCTAIOTHCS IPU aBTOMATH3aIl1i TEXHOJOTTYHUX O0'€KTIB.

OpgHak 1OpW  HECHPUATIMBUX JIMHAMIYHUX  XapaKTEPUCTUKAX  KaHaJIB
pEryiioBaHHs (BEJIMKOMY YHCTOMY 3alli3HIOBaHHI Ta 1H.) HaBiTh Yy BHUMAJAKY
ONTUMAJIBHUX HACTPOIOBaHb PETYJIATOPIB  SKICTh MEpPeXiTHUX TMPOIECiB B
onHOKOHTYpHUX ACY MoXe BUSBUTHUCS He3aJ0BUIbHOIO. Jli11 Takux 00'€KkTiB
aHAMI3YIOTh MOXJIUBICTH MOOynoBU OaratokoHTypHux ACY, y SKUX SKICTb
PEryJIOBaHHS MO’KHA IMIJIBUILUTH, YCKJIAJHIOIOUM CXE€MHU aBTOMaTtu3allli, ToOTO
3aCTOCOBYIOYM KackajHi, KoOMOiHOBaH1, B3aeMo3ayiexxkHi ACY.

OcrarouHe pilIeHHS TPO 3aCTOCYBaHHA Ti€i a00 1HIIOI CXeMH aBTOMAaTH3aIlli
npuiiMaroTh micis MojaentoBaHHs pizHUX ACY 1 MOPIBHSAHHS SIKOCTI OJIEP>KYBaHHUX

MPOLIECIB PEryTIOBaHHS.
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3M 2. HaaiiiHicThb 1 0e31meKka aBTOMATHU30BAHUX CUCTEM

Jlekmig 6. HaniiiHicTh i 0e3mexka aBTOMATH30BAHHUX CHCTEM:

3arajibHi BIIOMOCTI

6.1 OcHOBHI NOHATTH ¥ BU3SHAYCHHS

[lin wHamiHicTIO W OE€3MEeKO0I0 aBTOMATH30BaHOI CHUCTEMU YIPaBIIHHSA
pO3yMieThCcsl 11 3aXMINEHICTh BiJ BUNAAKOBUX a00 HABMUCHUX BTpy4YaHb Yy
HOpMallbHUU mpouec 11 QyHkIioHyBaHHS. BumnaakoBi a0o HaBMHUCHI BTpY4YaHHS Y
HOpMaTbHUM Tipotiec pyHkiionyBaHHs ACY BUpakaroThbCsl B pOo3KpajiaHHi abo 3MiH1
iHpopmarlii (mporpamMHa HaJIHICTb), a TAKOXK Yy MOPYIIEHHI ii Mpale3aaTHOCTI Yepes

BIIMOBHU (amapaTHa HaJ1HHICTbD).

Bunagkosi abo HaBMUCHI BTPYYaHHS y HOpMasibHU
npouec dyHKUioHyBaHHA ACY

/\

nporpamMHa HafifHicTb anaparHa HafivHiCTb
po3KpagaHH4A iHpopmauil NopyLUEeHHs npauesnaTHoCT
3MiHa iHpopmauii ACY yepes BigmoBU

Pucynoxk 6.1 — HaniitaicTs 1 6e3neka ACY

AnapaTHa HaJIdHICTb TEXHIYHMX 3ac00IB  aBTOMAaTH30BAaHUX CHCTEM
yIPaBJiHHS BU3HAYAETHCS BJIACTUBOCTSMHU, L0 BKJIIOYAIOTHh Y ce0e MOHATTS, Ha/laHl
Ha puc. 6.2, a M NPOrpaMHOI0 HATIMHICTIO i OE3MEKOI0 aBTOMATHU30BAHOI CUCTEMH
YIPaBIiHHS PO3YMIETHCS ii 3aXUIIEHICTh BiJ] BUMAAKOBUX a00 HABMHUCHHUX BTpY4YaHb
y HOpMaJIbHUW Tpolec ii (YHKIIOHYBaHHS, 110 BUPAKAETHCA B PO3KpagaHHi abo

3MiH1 1HGOopMalIii.
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anapartHa HafinHIiCTb
nporpamHa HaginHICTh

_, 6e3BigMOBHICTb

3axuuwjeHicms BiJ Bunagkosunx abo

—» npauesgartHicTb HaBMUCHUX BTPYy4YaHb Yy HOpMarbHU

npouec yHkuioHyBaHHS ACY, Wwo

JOBroOBIYHICTb

v

BMpPaXaeTbCsl B po3KpagaHHi abo 3MiHi

_» 30epexeHicTb iHpopmaLyii

Pucynoxk 6.2 — Haniitaicte ACY: anapatha Ta nporpamHa

ExoHomiuHa  e(peKTHBHICTh  aBTOMAaTH30BaHOI  CUCTEMH  YIPABIIHHS
BHU3HAYAETHCA PIBHEM 1l anapaTHOi i MporpaMHOi HaJA1IHHOCTI.

3HIKEHHST HaAIMHOCTI MNPUBOAUTH AK JO 3MYIIEHUX MPOCTOiB, tax 1 JO
aBapiiHuX cutyamii. IligBuIleHHs HaAIAHOCTI 30UIBIIYE BapTICTh CHUCTEMHU W
BUTpATH Ha 11 eKCILTyaTallilo.

ExoHOMIYHO JOLIUIBHUM piBEHb HAAIMHOCTI BUOMPAETHCS MOPIBHAHHAM CXOKHUX

3a CTPYKTYpOIo ¥ (GyHKLISIMH BapiaHTIB (KpUTepiil onTumizanii HaJIiHOCT1).

BTpy4aHHs y HOpmanbHUI npoLuec

dyHKUiOHYyBaHHA ACY
BUMNaQKOBI HaBMMWCHI
aBapiliHi cuTyauii Yepes CTUXiNHi nmMxa abo uinecnpsimoBaHi gif

h 4

BiAKMIOUYEHHS ENEKTPNYHOTO XUBJEHHA; .
NOPYLUHUKIB

»BiAMOBK abo 3601 B pOBOTI eNeKTPUYHNX CXxeM

NMOMWJIKM B nporpamyBaHHi

A 4

A

NoMUIIKN B po6OTi 06CNyrosyo4oro nepcoHary.

Pucynok 6.3 — Brpyuanns y HopmanbHuil npouec ¢yHkuionyBanHs ACY: BUIIagkoBi Ta

HaBMUCHI
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HanifiHicTh TEXHIYHMX 3aCO0IB CHCTEMH BH3HAYAETHCS BJIACTUBOCTIMHM, IO

BKJIIOYAIOTh y ce0€ MOHSTTS, HaJaHl Ha PUCYHKY 6.4,

HafginHicTb TeXHIYHNX 3acobiB
CUCTEMU

0e3BiaMOBHICTb
npaues3naTHICTb
[OBIOBiYHICTb
36epexeHicTb

PEMOHTONPUAATHICTb

Pucynoxk 6.4 — HagiifHiCTh TEXHIYHHUX 3aCO0IB CUCTEMHU

be3BiIMOBHICTh - BIACTUBICTh CHCTEMH 30epiraTd CBOIO Ipale3laTHICTh 0e3
3MYIIEHUX TEpepB MNPOTATOM JIEIKOTr0 NEepioJy Yacy, OLIHIOBAHOTO HapOOITKOM
(TpuBaicTh  00CIT BUKOHAHOT pOOOTH /10 MEPIIOi BIIMOBH).

[Ipane3naTHICTh - TaKUH CTaH CUCTEMHM, MIPU SIKOMY BOHAa HOPMAaJIbHO BUKOHYE
3a/1anl yHKIIT 13 3alaHUMH TEXHIYHOIO JOKYMEHTAIIIE€I0 TapaMeTPaMHU.

PeMoHTONPUIATHICTE - MPUCTOCOBAHICTH CHUCTEMH O MONEPEIKEHHS,
BUSIBJIEHHIO I JTIKB1aI(ii BIIMOB.

PeMoHTONPUIATHICTG XapaKTEpU3YEThCS BHUTpaTaMU dYacy M 3aco0iB Ha
BITHOBJICHHSI CUCTEMH TICJIsI BIAMOBHU i Ha MIATPUMKY CHUCTEMHU B Ipale3JaTHOMY
CTaHI.

JIOBroBiYHICTh - BJIACTUBICTH CHCTEMHU JIO TPHBAJIOl eKCIUIyaTalii mpu
HEOOXITHOMY TEXHIYHOMY 00CITyrOBYBaHHI i PEMOHTI.

JIOBrOBIYHICTh CUCTEMHU BUMIPSIETHCS ii peCypcoM (HapoOITOK /10 TPaHUYHOTO
CTaHy) 1 TEPMIHOM clyXOu (KaJleHJapHa TPUBAJICTh €KCIUTyaTalii JO TPaHUYHOIO

CTaHy).
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30€epeKeHICTh — BIIACTUBICTh CUCTeMH (1 CKIAJOBUX ii €JE€MEHTIB) 30epiratu
CBOi MapaMeTpu HE3MIHHUMH 3a TI€BHUX YMOB (KOJMBaHHSIX TeMIepaTrypu, il
BOJIOT'OCT1, BIOpaIisix 1 T.1.) 1 CTpoKax 30epiraHHs il TpaHCIIOPTYBaHHS.

['paHnyHMil CTaH CHUCTEMH BHU3HAYAETHCS HEMOMUIMBICTIO 1 TMOJQIBIIOL
eKCIUTyaTalii 3 psaay:
- BigOyJacs BiIMOBa, MICJIsI IKOTO BITHOBJICHHS HEMOXJIMBO 200 HEIOULIBHO;
- IO MIpKYBaHHSX 0€3MeKH;

- 4CPC3 HU3bKY CKOHOMi‘IHy e(i)eKTI/IBHiCTB MoJaJIbIIOr0 BUKOPHUCTAHHA.

[(PaHNYHNI CTaH CUCTEMU BU3HAYAETLCA HEMOXITUBICTIO
Il noganbLUol ekcnnyarauil 3 psay NpuYmnH

sl

% >

Biabynacs BigMoBa, Vi FI'BZHHHX Yyepes HU3bKy EKOHOMIYHY
nicns Kol BiAHOBNEHHSA %Ky eJPEeKTUBHICTb NoaanbLLoro
HeMOXXnMBo abo e3nexn BUKOPUCTAHHA

HeOoLuifnbHO

Pucynoxk 6.5 — [Ipuunnm, K1 yHEMOKIUBIIOIOTh MOAAJIBITY €KCIUTYaTallll0 CUCTEMHU

ABTOMAaTH30BaHI CUCTEMH MOXXYTh OYTH TaKHUMH, IO MiAJSATAIOTh PEMOHTY YU
HE MJIATal0Th PEMOHTY.

Cucremu, 10 MIJISATAlOTh PEMOHTY, MalOTh TEpMIH CiIyxO0u (pecypc),
O0OyMOBJICHHM 3HIKEHHSIM €(GEKTUBHOCTI pPOOOTH CHUCTEeMU U JONUIBHICTIO il
MOAANBIINOT eKCILTyaTallii.

Cucremu, 110 HE MIUISTAIOTh PEMOHTY - PEMOHT SKMX HE MOXJIMBUN a00 He
nependayeHui HOPMATHUBHO-TEXHIYHOIO, PEMOHTHOIO abo MPOEKTHOIO

JIOKYMEHTAIIIETO.
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ABTOMAaTM30BaHi CUCTEMU
(Taki)

\

wo HE nignaratote peMoHTy

4
-

LLIO NignaratTb PEMOHTY

MatoTb TEPMiH CryXobu PEMOHT AKUX HE MOXXITUBUN
(pecypc), obymoBneHumn abo He nepenbayeHumn
3HWKEHHSAM e(PeKTUBHOCTI HOPMaTUBHO-TEXHIYHOIO,
poboTn cnuctemm 1 PEMOHTHO abo NPOEKTHOHD
JOUINbHICTO 1l noganbLUol AOKYMEHTaUi€to
ekcnnyarauil

Pucynok 6.6 — Knnacudikariiss aBTOMaTu30BaHUX CUCTEM 3a PEMOHTOIPUJATHICTIO

6.2 Knacudikauis Biamon

KrnacudikyBaTu BIZMOBH MOKHA 3aJIe’KHO BiJl XapakTepy ¥ ocoOIuBOCTEH, Bij
MOMEHTY BUHHUKHEHHS, HalPUKJIaJ y TaKUi crocio:
1. 3a xapakTepoM 3MiHU TapaMeTpa JO MOMEHTY BUHUKHEHHS BIIMOBHU:
- pantoBa BiIMOBA;
- IOCTYTIOBA BiJIMOBA.
2. 1o 3B'A3KYy 3 IHIIUMU BIIMOBAMM:
- He3aJIe)KHa B1IMOBA;
- 3aJIeKHA B1IMOBA.
3.32 MOXIHMBICTIO HACTYNHOT'O  BUKOPUCTaHHS  MICIS  BUHUKHEHHS
BIJIMOBHU:
- IOBHA BIJIMOBA;
- YaCTKOBa B1IMOBaA.
4.3a xapakTepoM YCYHEHHS BIIMOBU:
- CTIMiKa BIIMOBA;
- BIIMOBA, 110 caMOycyBaeThes (301 a00 mepeMekoBaHa BiIMOBA).
5.Tlo HasiBHOCT1 30BHIIIHIX MPOSBIB:

- O4ueBHUIHA (SIBHA) BIIMOBA;
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- cXoBaHa (HesBHA) BiIMOBA.
6. Uepe3 BUHUKHEHHS

- KOHCTpPYKIIiiiHa BIIMOBA;

- TEXHOJIOT1YHA B1JIMOBA;

- eKCIUTyaTaIliiiHa BiiMOBa.
7. 3a npupoI010 TOXOKEHHS :

- IPUPOIHA BIAMOBA;

- ITy4YHA BIIMOBA (BUKJIWKYBaHA HABMHUCHO).
&.3a yacoM BUHUKHEHHS BIIMOB:

- BIIMOBA IIPU BUIIPOOYBaHHSX;

- BIIMOBA NEPioly NpUpOOITKH;

- BIIMOBA MEPio/ly HOPMAIbHOT EKCIUTyaTallii;

- BIIMOBa OCTaHHBOTO MEPIOY CKCILTyaTallii.

Jlexkuia 7. lHokazuuku ACY

7.1 HHoxkazuuku "Hagiiaocti ACY

[lopymieHHs: HOPMaJIBHOT'O BUKOHAHHS 3aJaHUX (YHKUIA CUCTEMH NPHUBOJUTH
110 BigMOBHU B po6oTi ACY.

OyukiionyBanHs ACY - yepryBaHHSI IHTE€pBajiB IMpalE3IaTHOCTI W BIAMOB.
TpuBanicTh MX IHTEPBAJIB - BEJIMYMHA BUIAJIKOBA. TOMY HJii ONUCY MOKAa3HUKIB
HajiitHoCcTI AC BUKOpPUCTalOTh MaTeMaTUYHUH amapaT Teopii KMOBIpHOCTEH, Teopii
BUIIaJIKOBHUX MPOLIECIB 1 MATEMATUYHOI CTATUCTUKH.

Icnye Benmka KUIBKICTh MOKa3HUKIB HaAiHOCTI ACY. Po3risiHeMo Ti 3 HUX,

SIK1 BU3HAYAIOTHCA BiaacTuBocTsIMu ACY.
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0e3BiaMOBHOCTI

PEMOHTONPUOATHOCTI

I

[Toka3Huku

OOBroBIYHOCTI

30epeXeHOoCTi

Pucynoxk 7.1 — Iloka3znuku HagiiHocti ACY

7.2 Iloka3HUKHU 0€3BIiAMOBHOCTI

HaliBaxnuBiliMM MOKa3HUKOM HAJIMHOCTI CHUCTEM, SIKI PEMOHTYIOThCA, €
BenuunHa P(7T), 1m0 BU3HAYa€e WMOBIPHICTh TOTO, 10 HApoOITOK 7, Mk BiIMOBaMH
MEePEBEPIINTD 3aaHnil yac T

P(T) =P(Ty>1).

OnuH 3 TOKa3HUKIB O€3BIIMOBHOCTI - IMOBIPHICTH O€3BIAMOBHOI pPOOOTH
cucreMu P((), TOOTO WMOBIPHICTH TOTO, IO MPOTATOM 4acy (HapoOiTKy) t He Oyne
’KOJIHOTO BIJMOBH, TOB'SI3aHOi 3 IMOBIPHICTIO 0€3BIIMOBHOiI pobGotu F(?), TOOTO
HMOBIpHICTh TOT'O, IO CHCTEMa BIJIMOBUTh Xo4ya O OJMH pa3 MPOTITOM 3aJIaHOTO

HapoOITKy, OYy4H Mpare31aTHOI B MOYATKOBUH MOMEHT 4acy, IPOCTOI0 3aJIeKHICTIO
Pt) = 1- F()

JUIsi €KCIOHEHTHOTO 3aKOHY po3Mmojauly (O0AHE 3 HAWMOIIMPEHIIIUX MpU

nocaimkennl HagiiHoCcTI ACY)
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1
P(t)=e "
OcHOBHUMU KpUTEPISIMU OE3B1IIMOBHOCTI CUCTEM, IO PEMOHTYIOTHCS, €:
- IMOBIPHICTb HApOOITKY MIXK BIAMOBaMHM P(#) Ouiblie 3a7aHOro 3HaueHHs 1)
- napamMeTp IMOTOKY BIJIMOB CHUCTEMH (CEpeJHE 4YHUCIO BIIMOB CHUCTEMHU 3a
r
OJMHHLIO Yacy) A=) N4 , ie A; - IHTCHCUBHICTb BiZIMOB;
i=1
- HapoOITOK Ha BIAMOBY (CepelHs TPHUBAIICTh POOOTH CUCTEMU MIK JBOMA
MIOCJIIIOBHUMH BigMoBamMu) 1, =1/ A;
- TapaHTOBaHUW (raMMa-mpoLIEHTHHUI) HApOOITOK 1O  BIIMOBH, TOOTO

HWMOBIPHICTB TOTO, III0 B MEXaX 3aJJaHOI0 HApOOITKY BIIMOBA CUCTEMH HE BUHUKAE.

7.3 Illoka3HMKH PEMOHTONPHIAATHOCTI

[Toxa3HMKaMU PEMOHTOINPUAATHOCTI €:

- imoBipHIcTh P(T3) BimHOBIEHHS cucTeMHU 3a 3ajaHuii yac Ts;
- cepenHii yac BiHOBIEHHS Tp (BU3HAauae cepeHl BUTPATHU Yacy Ha BUSBICHHS
M yCYHEHHS BIIMOBHM IPH 33JIaHUX YMOBaX 0OCIyTOBYBaHH! );
- raMMma-IpolEHTHUN Yac BIIHOBIEHHS - 4Yac, MPOTITOM SIKOTO BiJIHOBJIEHHS
nparne3aaTHICThl CUCTeMH Oy/ie TTOBHICTIO 3/IIMCHEHO 3 IMOBIPHICTIO 8, BUPAXKEHOIO Y
BIJICOTKAaX;
- Koe(DIIIEHT TOTOBHOCTI k, - BU3Ha4a€ WMOBIPHICTh TOTO, II0 CHUCTEMa CIIPaBHA
B OyIb-IKUW JOBUIBHO OOpaHHl MOMEHT 4Yacy B MNPOMDKKAX MIDXK IUIAHOBUM
npo(UTaKTUYHUM OOCIYTrOBYBaHHSM U OLIHIOETHCS BITHOIICHHSM 4acy HapoOITKy Ha

BIIMOBY JI0 CE€PEIHbOI TPUBAIOCTI HUKITY "poOoTa- BiTHOBICHHS"

T
k&‘ B /7111+TB)

- KOe(IIIEHT TEXHIYHOTO BUKOPUCTAHHS Kty - OIIHIOETHCS BIIHOIIEHHSM Yacy

HapoOITKy Ha BIAMOBY JO CEpEIHbOI TpUBAIOCTI IUKIY '"poOoTa-BinOymoBa-

oy = 1
m— /AT, +T3+fnp)

npodurakTuka"
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7.4 I1oKa3HUKH JOBIrOBIYHOCTI

JIOBTrOBIYHICTh CHCTEMH XapaKTepu3yeTbes ii pecypcoM Tp - 3arajibHUi 4ac
(a60 06csT) POOIT CUCTEMU 32 BECh TEPMIH CIYXKOHM 10 MOMEHTY, KOJIM MOJajblia ii
eKCIUTyaTallisi HEeMOXJIMBa a00 EKOHOMIUHO HEJIOIIbHA;

OCHOBHUMU NOKa3HUKAMU JJOBIOBIYHOCTI CUCTEMH €:
- CepeliHIl pecypc - MaTeMaTUYHE OYiKyBaHHS pecypcy;
- raMmma-IpoLEeHTHUHN pecypc - CyMapHUil HapoOITOK, MPOTITOM SKO1 CUCTEMA HE

J0CsITae€ TPAaHUYHOTO CTaHy 3 IMOBIPHICTIO B, BUPAXKEHOIO Y BIJICOTKAX;
- raMMa-MpoLEHTHUN TepMiH CIIy>)KOM - KaJleHJapHa TPUBAJIICTh EKCIUTyaTallii,
MPOTATOM SIKOi cUCTeMa He JOCSATHE TPAHUYHOIO CTaHy 3 IMOBIPHICTIO Y, BUPAKEHOIO

y BIICOTKaX.

7.5 llokazHuKH 30epeKeHOCTI

[Toka3Huku 30€peKeHOCTI  Jal0Th KUIBKICHY XapaKTepUCTUKY 34aTHOCTI
cuctemu (1 i eleMeHTIB) 30epiraTi CBOs SKICTh MPH 30epiraHHi i TpaHCIOPTYBAHHI.
[i ocHOBHUMU TIOKA3HMKAMH €:

- cepenHiii TepMiH 30epiraHHs (cepelnHii dYac 30epiraHHs, MPOTATOM SIKOTO
3MIHM MapaMeTpiB CUCTEMHU a0o0 11 €IEMEHTIB He MEePEBUILYIOTh TPUITYCTUMUX);
- rapaHToBaHui (raMMa-MpoOLIEHTHHUI) TEepMiH 30epiraHHs, TOOTO TEpPMIH

30epiranHs, 110 JA0CATAE 13 3aJIaHOI0 UMOBIPHICTIO B, BUPAKEHOIO Y BIZICOTKAX.

Hopmanwsue ¢dynkiionyBanas AC 3anexuTh Bia Jii CKIaJOBUX 1l €JIEMEHTIB,
TOOTO HMOBIPHICTH O€3BIIMOBHOI POOOTH CHUCTEMHU 3al€KHUTh BiJ IMOBIPHOCTEM

0e3BIIMOBHO1T poOOTH eNleMeHTIB cucteMHu P(t) 1 Bu3HavaeThes mo hopmyii

PO =][Rw)

ne N - KUIbKICTb €JIEMEHTIB.

Jlns 3abe3nedeHHs HaAiHOT poOOTH BCi€l CHUCTEMH BBOJMTHCS TOHSTTS
HaJIMIPHOCT1 CUCTEMH.

Po3ninstoTh cTpyKTypHY i iHGOpMAaILiiiHY HaAMIPHICTb.

CTpykTypHa HaJAMIPHICTh BHM3HAYA€THhCS HASBHICTIO JOJATKOBUX MLUISAXIB
nepeaayl CUrHaliB (IIPU BIAMOBI OJJHOTO 3 €JIEMEHTIB HOro (PyHKIIii BUKOHY€E 1HIIUN

€JIEMEHT), 5Kl He 3aTpeOyBaH1 IPU HOPMaJbHINA POOOTI.
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[npopmariiiina HagMIPHICTh BU3HAYAETHCS HASBHICTIO B CUTHANl JOJAaTKOBOI
iHpopMmarlii, o He 3aTpedyBaHa MpPU HOPMAJIbHIA POOOTI BCIX €JIEMEHTIB, a JIUIIE
MpY BUHUKHEHH]1 BIIMOBH.

BBenennss HaaMipHOCTI 30UIbIIyE HAIIMHICTD CUCTEMH 3a PaxyHOK
MABUILIEHHS 0€3B1IMOBHOCTI.

[TinBUIIIEHHS PEMOHTONPUAATHOCTI IOCATAETHCS 3aCTOCYBAHHAM YHI(1IKOBAHUX
0JIOKOBUX KOHCTPYKIIii, MPUCTPOIB I1arHOCTUKH ¥ 1HIUKAIIT BIZIMOB.

Haniiinicte ACY B OCHOBHOMY BH3HAYa€TbCS CIOJYYEHHSM BIACTHUBOCTEM

0€3B1IMOBHOCTI i1 peMOHTONPUIATHOCTI.

Jlekmig 8. Anamaiz mHagiiHocti ACY 1 Meroan miABUIEHHS

HAXIHOCTI

8.1 Anani3 naaiiinocti ACY B npoueci NpoeKTyYBaHHS

Jlns  3abesnedeHHss HeoOxigHoro piBHS HamiiHocti ACY B mporneci
MIPOCKTYBaHHs, HEOOXITHO BU3HAYUTHU TMOKA3HUKH HAMIMHOCTI ¥ pO3pOOUTH 3aX0aH
10110 11 IMABUIIIEHHS.

Jlnist aHani3zy HaAliHOCTI BUKOPUCTAIOTh MaTeMaTHUYH1 MOJIEN, SIKi BpaXOBYIOTh
BJIACTUBOCTI MpoIIeCiB (QYHKIIOHYBAHHS PeabHOT CUCTEMU 1 11 €JIEMEHTIB.

OCHOBHMMH METOJaMH aHATI3y HAJIMHOCTI B TIPOIIECI TPOCKTYBAHHS € METO/IH,

HaJlaHl Ha pUCYHKY 8.1.

OcCHOBHI MeToaM aHani3y HaginHOCTI B NPOLECI
NPOEKTYyBaHH4A

1. aHani3 3a cepefHerpynoBnmMmu
3HA4YEeHHSAMM IHTEHCUBHOCTEW BigMOB

,|2. aHani3 3 BUKOpUCTaHHAM JaHuX
ekcnnyatauil

3. KoeiuieHTHUN MeToA

Pucynoxk 8.1 — Kinacudikariiss MeToiB aHai3y HaA1lHOCTI B IPOLEC] MPOEKTYBAHHS
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Ili meromm 0a3ylOThCs HAa EKCIOHEHTHOMY pO3MOoAUll (MOJAENb BiIMOB

€JIEMEHTIB 1 CUCTEMA), IK HauTomupeHimi npu gociimkenai ACY.,

8.2. MeToan po3paxyHKy HaJiHOCTI MO CepeJHErpynoOBUX 3HAYEHHSX

IHTEeHCUBHOCTEH BiIMOB

Buxinaumu ganumMu € cepefHs (10 4MCIy €IEeMEHTIB CUCTeMH JaHoi rpynu 1)
IHTEHCUBHICTh BIIMOB A,- 1 KUIBKICTh IIUX €JEMEHTIB A, y cuctemi. JliamazoH
MOXJIMBO1 IHTEHCUBHOCTI BiIMOB X, BHOMPAETHCS 3 TaOJIUIIb JITEPATYPHUX JIKEpET.
Sxuo cucrema po3Outa Ha » Tpyn 13 NPUOIU3HO OJHAKOBUMH IHTEHCHUBHOCTSMHU

B1JIMOB, TO MapaMeTp MOTOKY BIIMOB BU3HAYAETHLCS 1O HOpMYyITi
r
A= z ]vi/li
i=l1

a HapoOITOK Ha BIAMOBY
TH =1/A.

8.3 MeToa po3paxyHKy HailiHOCTi 3 BUKOPUCTAHHAM JaHUX eKCILUTyaTamil

[Ipu po3paxyHKy HaJIAHOCTI ITUM METOJOM BUKOPHUCTAIOTh CTATUCTHUYHI JaHI
npo HagiiHicTh ACY, aHAJIOTIYHUX MO KOHCTPYKIIT i mpu3HaueHHIO. Po3paxyHoK
HAJIHHOCT1 JAaHUM METOJIOM MAa€ y CBOIO Yepry JBa PI3HOBUJIU.

1) 3a cepeonim pisnem wnaditinocmi oOHOmunHux cucmem. BBaxaeTbcs
BIIOMHUM: KUIBKICTh €JI€eMEHTIB aHanora N,; KUIBKICTh €JE€MEHTIB MPOEKTOBaHOI
cucteMu N; HapoOITOK Ha BIIMOBY CUCTeMU-aHaora Ty, M Ay = Ay (1€ Ay - CEpenHs
IHTEHCUBHICTh BIIMOB CHCTEMH-aHAJIOTa; Ay - CEpPEeaHs IHTCHCHUBHICTh BIJIIMOB

MpOeKTOBaHOi cuctemu). Toli HapoOITOK HAa BIIMOBY IPOEKTOBAHOI CHUCTEMHU

_Na
Tnn_ /VnTHa

a mapaMmeTp MOTOKY BIIMOB 10 ¢hopmMyi

BU3HAYAETHCA 11O PopMyIi

A=1/T,,

2) 3 suxopucmannam xKoegiyicHmis nepepaxy8arHs GiON0BIOHO 00 pPealbHUX
YMO8 excnayamayii.
KoedirieHT nepepaxyBaHHs BUSHAYAETHCS
a=T 'Ha /T Ha
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ne Ty, - po3paxyHKOBHM HapoOITOK Ha BIIMOBY cucTeMu-aHauora; T'y, -
JOCBITHUM HAPOOITOK HA BIIMOBY CHCTEMHU-aHAJIOTA.

T,a BU3BHAYAETHCA 32 TAOJMYHUM 3HAUYECHHSIM IHTCHCHUBHOCTEH BIIMOB A,

_ -1
THa = (zll Nia}“i]

Hapo6iTok Ha BiIMOBY NMPOEKTOBAHOT CUCTEMH BU3HAYAETHCS
THI’Z =da THQ

a mapaMmeTp MOTOKY BIIMOB 10 ¢hopmMyi

A=1/T,p.

8.4 KoedinueHTHMii MeTON

BuxinHumMu maHuMU ISl pO3paxyHKY €: YHCJIO eJeMEHTIB N; y cucremi,
IHTEHCUBHICTH BIIMOB 0a30BOI'0 €JI€MEHTa Ag, IHTEHCUBHICTH 1-r0O eneMenTta A;. Tonl

napameTp MOTOKY BIIMOB BU3HAYAETHCS MO (GopMyIIi
r
A=2;> Nk, .
i=l1

ne k; - koeiieHT HaIIHHOCTI, BUPaXOBaHU 10 GopmMyIti
k,' = }\,i / }‘v6
KoedimienTHuii MeTon € HaOUIbII MPOCTUM ISl PO3PAXyHKY HaIIHHOCTI U
Ma€e HaHOUIbII BUCOKUM CTYIIHb TOYHOCTI.
Sk Bi3HAYANIOCS BHUIIE, PO3TISHYTI METOJIU JTO3BOJSIOTH OLIHUTU HAJIINHICTD
Ha CTajall MPOEeKTyBaHHS. BUIbII BIpOTiAHO MOXHA OLIHUTH HAIIMHICTh TUIBKH Ha

CTajli eKcIuTyaTarfii.

8.5 EdexktruBnicts ACY

Exonomiuna egextuBHicTh ACY BU3HAYA€THCS piIBHEM HAAIMHOCTI CUCTEMH.

ExoHOMIYHO JOLUTBHUM PIBE€Hb HANIMHOCTI BUOMPAETHCS MOPIBHAHHSAM CXOKHUX
3a CTPYKTYpOIo ¥ (GyHKLISIMH BapiaHTiB (KpUTepiil onTuMizanii HaJiiHOCT1).

[lin eKOHOMIYHO JOLUIBHUM pIBHEM HAIIMHOCTI pPO3yMI€ThCs HaWKpalui
BaplaHT MO0 MaKCUMyMY €(QEeKTUBHOCTI, BHUMIPIOBAHOT pIYHUM JIOJATKOBUM

€KOHOMIYHHUM €(EKTOM.
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ACY

° .

iIBHIIIEHHA HAXIAHOCTI

Jlexmia 9. I1

ACY

TR .

iNBHINEHHA HAAIMHOCTI

9.1 Metoau

[Ipu BuOOp1 crnocoOy MiIBUILIEHHS HAAIMHOCTI (YHKIIOHAIBHUX EJIEMEHTIB

(V)

(V)

, IIPA AKOMY MaKCHUMaJIbHUM JO0JaTKOBHHU €KOHOMIYHUM

ACY Bapto BuOUpatu cnocid

edexT

Icaye oOmexene umciio mMeToAiB migBuileHHs HaaiiiHOoCcTI ACY, K1 MOXXHa

PO3AUIMTU HA YOTUPH TPYIH, HA/IaH1 HA PUCYHKY 9.1.

Metoaun nigBueHHAa HaginHocTi ACY

nwawono
IheweAuuoyes Iuews eH Boquioifeiread

LIl SILHOWaL®

11 XMNBAN0 ¥ MNBLOMO BHHEIAg01ALOQ0
olJoHhnielIdodu OJOHEMOHBLHI BInesiHel1dO

"11090d ndu Bo9L3BLITNE

om ‘euusl Tigrg UMHaKhaUEDQEeE |

Xe)xouQ g NNSLOND g1LHONBLE BHHEaAHOLIWOM
aHedQo oHqauugedu NLAQ eHHUEOU NINDLOND
migoHeL1oA 10anodu A 0190 "Mne.1omno
lneLeALruoys a0WA BHHBMUILOL | g}

INOOUE BMALIQ 9L0{EN ‘IHHBLge.Lole ndu
aue ‘xeaoWA xuHerree g 1IMIHAG IHTIXQoaH

qLOIAHONMNE DB ‘ULHBWBLD BO9101A8000L10.E
IV Ingodeod ndu ‘0190| "g1LHOHOLINON
XWUHUITEH MAUlg BHHegAo010eg

"81LHO B XMHUITEHSH €1 DY

IHMITeH nindog.Lo asLoacor (kHHeaAkadacad
- OHhMLied) aLoHdinTeH eHdAIAdLY
"MNS.LOMD 1LOOHAINTeH BHHaTaag

nwawiono nygodeod ILuews eH Boquloifeiresad

Pucynoxk 9.1 — Knacudixkaris metoniB migsumenss HagiiiHocti ACY

BHYTpI€JIEMEHTHOT,

HAJMIpHOCTI  cuUCTeMH  (HAAMIPHOCTI

BBenenns

1.

CTPYKTYpHOI, 1HGOpMaIliitHOI, anroputMmiuHoi). CTpyKTypHa HAAMIPHICTh ((haKTUUHO

- pe3epByBaHHsI) 103BoJIsIE CTBOpUTH HafilHI AC 13 HEeHAIMHUX €JIEMEHTIB.
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2. 3acTocyBaHHsS OUIbII HAAIMHMX KOMIIOHEHTIB. To0Oto, mpu po3pobui AC
3aCTOCOBYIOTHCSI €JIEMEHTH, SIKI BUKOHYIOTh HEOOXi/H1 (YHKIII B 3aJJaHUX YMOBax,
ajie TpH 3ICTaBJICHH], MalOTh OUIbIIIE BUCOK] MOKa3HUKAMH HAIHHOCTI.

3.  TlonmimmeHHs yMOB eKciulyaTamii cucremMu. ToOTO y MpoIeci YCTaHOBKH
CUCTEMU IMOBHHHA OYyTH MPaBUJILHO OOpaHEe KOMIIOHYBAHHS €JIEMEHTIB CHUCTEMH B
0Ji0Kax 1 3a0e3MeUeHu BiIB1 TETIa, 1110 BUILISETHCS TIPU POOOTI.

4.  Opraxizaiisg 1HTEHCUBHOTO NPO(UIAKTHYHOTO OOCIYyrOBYBaHHS CHUCTEMHU M
OKpEMHUX ii €JIEMEHTIB.

[lepmii aB1 rpynu peani3yroThCsl Ha eTari po3poOKH CUCTEMH, a 1HIII JB1 - HA
eTarni eKcIulyartanii.

[Ipu 3icTaBieHHI NMOKa3HWKIB HAAIMHOCTI PsAy €JIEMEHTIB, 110 BHUKOHYIOTh
HeoOX1MH1 (yHKIIT B 3aJaHMX YyMOBaxX eKCIUTyartailii, BUOUPAIOThCS E€JIEMEHTU 3
OUTbIlIe BUCOKMMU MOKa3HUKaMU HaaiiHocTi. e € HailOuib e(heKTUBHUM CIIOCOOOM
MIBUILIEHHS HAAIHHOCTI BC1€T CHCTEMHU.

OkpeMO BUPINIYETbCSI TUTAHHS HAAIMHOCTI CHUCTEM TMPU TEPeXoiAl Bil
CTPYKTYPHOT'O JI0 ajdropuTMmiuHoro npuHuuny noodynosu ACY. lle npuBoauTs 1 A0

HEO0OX1THOCTI 3a0e3nedYeHHs HalliHOCT1 mporpamMHux 3aco0iB ACY.

9.2 IIpuHuunu 3a0e3ne4eHHs: MporpaMmHuol HaginHocTi ACY

[ToOynoBa nHaxiiinux ACY BKIIIOYa€e KOMIUIEKC 3aXO[iB, CHPSIMOBAHUX Ha
3aXUCT il BIJ BUIMAJKOBUX a00 HABMHCHHUX BIUIMBIB, SIKI MOXYTh CIHPUYUHHUTH

MMOPYUICHHA 3alIPpOrpaMOBAHOIO IIPOLICCY KCPYBAHHA.

KomIuieke 3ax0/11B CKIagacThCA 3

— .

MPaBOBUX HOPM MPOTrPaMHO-TEXHIYHUX 3aCO01B

MOpPaJIbHO-ETUHYHUX HOPM aJMIHICTPATUBHO-OpraHi3alliiHUuX 3aX0/IIB

Pucynoxk 9.2 — Kommneke 3axonaiB mpu nooyaosi ACY
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o [IpaBoBi HOpMH 0a3ylOThCS Ha 3aKOHAX, yKa3aX, HOPMAaTMBHHMX aKTaX, IO
perjiaMeHTyloTh MpaBwia o0iry 3 1H(OpMali€l0 i BHU3HAYAIBHOIO MIPOIO
BIIMOBITAILHOCTI 32 TXHE MOPYIICHHS.

o MopanpHO-€TUYHI ~ HOPMHU  XapaKTEepU3ylOTb  HOPMU  MOBOJKEHHS
00CIIyTOBYIOYOTO TIEPCOHAITY, SIK1 TPAAMIIIAHO 3JI0KIIIKCS B TJAHOMY CYCH1JIbCTBI.

° AIMIHICTpaTUBHO-OpraHi3alliiiHi  3axoAu TOB's3aHl 3 migbopoMm 1
MIATOTOBKOIO  OOCIYroBYHOHOr0  MEpPCOHAlTy,  HPOIMYCKHHUM  PEXKHUMOM,
oprasizaii€ro 30epiraHHs, 00JIiKy W BUKOPUCTaHHA TOKyMeHTauii (iHdopmarrii),
OpraHizaii€l0 KOHTPOJIIO HajJ TepcoHaioM, (QI3MYHUM OOMEXKEHHSM Ha
MEepeMIllleHHs] TepCcOoHaly B MeEXaX JJaHOro MiANpUEMCTBA (KOJOBI 3aMKH,
OJIOKyBaHHSA U T.1.).

o [Iporpamuo-rexuiuni 3acoou (IITC) nos'sa3ani 3

- mudpyBaHHAM 1HOpMAIi;

- i1eHTudIKaIie0 (po3mizHaBaHHSIM i ayreHTu(dUKaIIEO (mepeBipKoro

niiicHocTi) kopuctyBauiB ACY;

- KOHTPOJIEM LUIICHOCTI 1HhOpMAIIii;

- peectpartiero it ananizom nofii B ACY.

[lepui onepaniitHi cuctemu nepcoHaibHux Komm'torepis (MS-DOS. Windows
Bepcii 10 3.1 BKIIIOYHO) HE Majid BJIACHUX MPOrPAMHO-TEXHIYHHUX 3aCO0IB 3aXHUCTY.
Onepamiitni cuctemu Windows NT i Windows 2000 Bxe MaioTh NporpamHo-
TEeXHIYH1 3aCO0U 3aXUCTY.

[IporpamMHoO-TeXHI4YHI 32CO0M 3aXUCTY MOXKYTh MaTH 5 PIBHIB.

[lepmmit piBeHb. Ha 11boMy piBHI omepailiiiHa cucTeMma JI03BOJISIE 3/11MCHIOBATH
3axXuCT iH(opMalli IHIUBIAYaTbHOMY KOPUCTYBau€Bl MEPCOHATIBLHOTO KOMIT'IOTEpa Ha
0a3l ii TpaIuLIHHUX JOTIOMDKHUX Mporpam (yTUJIIIT).

Hpyruii  piBeHb. ACY MaoTh TUIBKM CHCTeMHM  1AeHTUdIKamii #
ayreHtu(ukauum kopuctyBauiB. LI cuctemum oOmexyiotrs goctyn g0 ACY
BUIIAJIKOBHUX 1 HE3aKOHHUX KOPUCTYBAYiB.

Tperiii piBenb. ACY 3abe3neuytoTh mudpyBaHHs AaHUX (3aXHUCT 1HOOpMaIii
Ha nuckax). llludpyBanHs moxke 37a1HCHIOBATHCS Ha PiBHI (ainy aAucka (apXuBaTop
TUITY arj) 1 Ha piBHI Bcboro aucka (mporpama Discreet y makeri Norton Utilities).

Yerseptuii piseHb. ACY 3a0e3neuyioTs mu@pyBaHHsa iHboOpMallii, nepeaaHoi

no kananmax Mepexi. lludpyBanns moxe OyTu KaHaiabHUM (BCl€i iH(oOpMarii,
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BKJIIOYAIO4YM Ciyxk00By) Ha 6a3i cucremu OSI (Open System Interconnection) i
KIHIIEBUM ISl U pyBaHHS TIIbKU KOH(DiAEHIIIHHOT iHPopMallii (ajie He ciryk00BOi).
[T'stuit piBenb. ACY poOuTh ayTeHTHU(PHUKAIUIO K aBTOpa, TaK 1 camoi nepeaaHoi
iHpopMmarlii (TEKCTY) 32 paXyHOK BUKOPUCTaHHS KOy a00 €JIeKTPOHHOTO LU(PPOBOIO

MIITNCY.

Jlekuis 10. PezepByBanusa ACY

10.1 PesepByBannsa ACY

Hns crBopenHs HamiiHux ACY 3 HEZOCTaTHRO HAJIIMHUX €JIEMEHTIB
BBOJIUTKCS TTOHATTS Pe3CPBYBaHHS.

PesepByBanHs - crnioci0 3a0e3neueHHs HaAlHOCTI 32 paXyHOK BUKOPHCTaHHS
TOAATKOBUX 3aco0iB i (a00) MOXXJIMBOCTEH, HAIJIHIIKOBUX CTOCOBHO MIHIMaJbHO

HEOOX1THOTO /11 BUKOHAHHS HEOOX1THUX (PYHKIIIM.

7

/ PesepByBaHHs

3arajJbHC pOBJIiJIBHC
pes3epeyeEntvbC cucmema pesepesyTitoest
cucmema 6 L;i]ZOMy no 6ysndax, onoxkam u
ejemenmax

Pucynoxk 10.1 - Pe3epByBanHs 3aranbHe i po3UIbHE

Pe3epByBaHHS pO3AUISETHCS Ha TIOCTIMHE W pe3epBYBaHHS 3aMIlIEHHSIM
3QJIEKHO BiJl CIOCOOYy BKJIIOYEHHS HAJIUIIKOBUX elieMeHTiB. [lpu mocTiiiHOMY
pe3epByBaHHI PE3epBHI €JIEMEHTH NMPUEIHAHI MPOTITOM ychoro yacy podotu. [lpu
pe3epByBaHHI 3aMIIIEHHAM PE3EPBHI €JIEMEHTH BKJIIOYAIOTHCS B POOOTY TUIBKH Y
BUIAQ/IKY BITMOBH OCHOBHUX €JICMEHTIB.

OCHOBHHMM TIapaMeTpPOM PE3epPBYBaHHS € HOTO KPATHICTh

m = (I-h)/h
ne [ - 3arajJpHe YHCIIO €JIEMEHTIB Pe3epPBOBAHOIO NMPUCTPOIO;
h - 9UCIO €NIeMEHTIB, SIKl PE3ePBYIOThCS, HEOOXITHUX I HOPMaJIbHOI pOOOTH
MPUCTPOIO;
[-h - yucn0 pe3epBHUX EJIEMEHTIB.
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[Ipu 3aranpHOMY pe3epBYBaHHI CHUCTEMa SBISE COOOK JIAHIIOKOK 3 N
€JIEMEHTIB.

ImoBipHICTH 6€3B1IIMOBHOT pOOOTH BU3HAYAETHCS

P =R

ne P() - imoBipHICTh 0€3BIAMOBHOT pOOOTH 1 -TO €JIEMEHTA MPOTATOM Hacy t.
[Ipu yMOBi1 pIBHOHAJIHHOCTI OCHOBHHUX 1 PE3E€PBHUX €JIEMEHTIB NMPU KPATHOCTI

m, IMOBIPHICTh O€3BIIMOBHOI pOOOTH pe3epPBOBAHOI CUCTEMU Oy/Ie

P.@=1-[1-P)]""

[locTiitHe pe3epBYBaHHS Ma€ TNEPEBAXHICTh HAJA IHIIMMU  BUAAMHU
pe3epByBaHHH.

IctoTHa mnepeBara MOCTIMHOTO pe3epBYBaHHS CKJIQJA€TbCA B  MPOCTOTI
BUKOHAaHHS (HE NOTPiIOHI MPHUCTPOi BHUSABICHHS HECIPABHOCTEH 1 NEpeMHUKaIoui
MPUCTPOT, SIK1 3HIKYIOTh 3arajibHy HaI1iHICTh CUCTEMHU).

Pe3epByBaHHs 3aMilIEHHSIM € HAMOUTbII €(PEeKTUBHUM. AJle BUKOPUCTAHHS MPU
TaKOMY pe3e€pBYBaHHI NEPEMHUKAIOUUX €JIEMEHTIB, pOOUTH AOLUIBHUM 3aCTOCOBYBATH
HOro TUIBKM MpHU MiABUIICHH! HAAIMHOCTI BEIMKUX OJIOKIB BY3JIB 1 MIKPOMOAYJIIB
BHUCOKOI'O CTYMEHS 1HTEerpalii.

Bubip Buay pesepByBaHHS s MIABUILEHHS HAIIAHOCTI, SIK OKPEMOTo

€JIEMEHTAa, TaK 1 BCi€1 CUCTEeMU MOKe OyTH 3pOOJICHUM MICHIsI PETEIBHOTO aHaJi3y

10.2 Texniuna giarnoctuka ACY. AJITOPUTMH i1l METOAH AiaTHOCTYBAHHS

OnuuM 3 HaBaXUIMBIMIKMX 3acO0iB 3a0€3MeueHHs W MIATPUMKH HaJIIMHOCTI
ACY € TexHI4YHA J11arHOCTHKA.

[Tin TexXHIYHOI M1arHOCTUKOIO PO3YyMIEThCS 00JIaCTh 3HAHb, IO PO3POOIISIE
METO/IM 1 3aCO0U MOIIYKY BIAXHUIIEHb Y PEKUMAaX POOOTH

[Ipu niarHocTyBaHHI HEOOXIAHO BHU3HAYUTH, Hacamrmepel, TEXHIYHUW CTaH
CUCTEMHU B Lie MOMEHT uyacy. lle o3Hauae, 1m0 MOTpiOHO MEpPEBIPUTU CIPABHICTD,
npare3faTHICTh W (a00) MpaBUIBHICT (PYHKIIOHYBaHHS CUCTEMH (BU3HAUUTH, YU
nepeOyBalOTh 3HAUEHHS MMapaMeTpiB CUCTEMH B HEOOXITHUX MeXaX, TOOTO cucTema
HE BIZIMOBWJIa ¥ MPaBUJIBHO BUKOHYE 3a/laHy (PYHKIIi10) a00 BUSBUTH Je(EKTH, 110

MOPYIIYIOTh CIPaBHICTh, MpPale3AaTHICTh 1 NMpaBUIbHE (DYHKIIOHYBAHHS CHUCTEMH.
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Toni ocHoBHy Mety aiarHoctyBaHHs ACY MokHa copMyiioBaTH B Takui crnocio:
HEOOXITHO OIIIHUTHU BHUXIJHI MapamMeTpu CHUCTEeMH i BUSBUTU MPUYUHH IXHBOTO
BIIXWICHHS BIJ 3aJaHuX 3HauyeHb. [Ipu 1pboMy HEOOXIZIHO BpaxoBYBaTH BECh
Jiana3oH peXxuMiB poOOTH CHCTEMHM W yMOB ii eKciulyaTallli, a TaKOX MOKJIMBICTb
3MIHM BUX1IHUX apaMeTpiB Yy Yaci (Tak Ha3MBaHa MapaMeTpu4Ha Ha1HHICTB).

Po3pizusitorb  TecToBe W (yHKUIOHAJIbHE JI1arHOCTYBaHHsS. TecToBe
J1arHOCTYBaHHS [JIO3BOJISIE TEPEBIPUTH TEXHIYHUNA CTaH CUCTEMH [0 TECTOBOMY
BIMBI Ha Hei. [lo TecTy mepeBipsIOTbCS MapamMeTpu CUCTEMHU 1 ii €JIEMEHTIB 1
MPUYMUHU IXHBOTO BIIXWJICHHS B1J 33JJaHUX 3HAUCHb.

OyHKI[IOHAJIbHE J1arHOCTYBaHHS JI03BOJISIE BU3HAYMTH TEXHIYHMHM CTaH
cuctemu (a0o ii e1eMeHTIB) 0 po6oyOoMy BIUIMBI Ha Hei. POO0OUMil BIUIMB KOHTPOJIIOE
BUKOHAHHS CHCTEMOIO 3aJlaHuX (QYHKLIM Npu 3aaHUX Mapamerpax 1 J03BOJIsI€
BUSBUTH MPUYMHU NOPYIICHHS 11 () YHKIIOHYBaHHS.

TectoBe 1 (pyHKIIIOHATBHE J1IATHOCTYBAHHS BUKOHYETHCS 1O TaK HA3MBAHOMY
aITOPUTMI J11arHOCTYBAHHSI.

AJNrOpUTM [11aTHOCTYBAHHS - CYKYIIHICTb €JI€MEHTapHUX TMEpEeBIpOK y
KOHTPOJBHUX Kpamkax CHUCTEMU W TMpaBWil, IO BCTAHOBIIOIOTH MOCIITOBHICTD
iXHBOTO MPOBEACHHS, & TAKOXK aHAJI3 PE3yJIbTATIB LUX MEPEBIPOK, MO SKUX MOKHA
BU3HAUYUTH  CHpaBHUN, Tpane3gaTHUN CTaH, ab0 cTaH  MPaBWIBHOTO
(GYHKUIOHYBaHHS BiJ HECHPAaBHOTO CTaHy ¥ yMITH BIAPI3HATA Je(eKTH Bix
HECIIPaBHOT'O CTaHy.

B anropurmax TecTOBOro AiarHOCTYBaHHS KOHTPOJbHI TOYKH BH3HAYEHI
MONepeTHbO W BOHU OJHAKOBI ISl BCIX MEPEBIPOK 1 MITOMPAIOTHCS TUIBKU TECTOBI
BILJIUBH.

B anroputmax (QyHKIIOHAJIBHOTO [1arHOCTYBaHHS MONEPEIHbO BU3HAYEHI
BX1JH1 BIUTUBH, @ BUOOPY MIAJISATaIOTh KOHTPOJIbHI TOUKH.

[Ipu mpoBeneHH] PI3HUX €JIEMEHTapHUX MEPEeBIPOK MOXKYTh BUMAaratucs pi3Hi
BUTpATHU Ha ixHIO peanizamito. L{i mepeBipkrM MOXYTh MOJABaTH Pi3HY 1HQOpPMAIIiO
Npo TEXHIYHUM cTaH cucteMu. Ti1 cami eleMeHTapHl MEepeBIPKU MOXYTh OyTH
pearnizoBaHi B pi3HIA MOCHiTOBHOCTI. TOOTO 1151 pillIeHHS HAaBITh OJHOTO 3aBJIAaHHS
JIarHOCTYBaHHS, MOXHa NOOYyAyBaTH KUIbKa alropuTMmiB. TakuM UYHMHOM, BCTa€

3aBJaHHA p03p06KI/I OIITUMAJIBHUX aJ'II‘OpI/ITMiB I[iaFHOCTyBaHHSI, IIpu AKHUX BUTPATU
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Ha IXHIO peaji3allilo OynyTh 3MEHIIEHI (3aBAaHHS MiHIMI3allli B JESKUX BUIAJKaX
MOKe OyTH CUJIBHO YTPYAHEHE, HANPUKJIIAJ, TPYyIHOIIaMU OOYHUCIICHbD).

EdexTtuBHICTh J1arHOCTYBaHHSI OLIIHIOETHCS AKICTIO ITOPUTMIB
JIarHOCTYBaHHS 1 SKICTIO 3aco0iB J1arHOCTYBaHHS. 3acoOM JlarHOCTYBaHHS
pPO3IUISIOTh, HacaMmIepel, Ha TMporpaMHI MW amapaTHI, a TaKoXX 3O0BHIIIHI
(KOHCTPYKTUBHO BUKOHAHI OKPEMO BiJI CUCTEMH) 1 yOynoBaHi (110 € CKJIaJIOBOIO
CKJIAJI0OBIM YaCTUHOIO CHCTEMH); PYYHMMH, aBTOMATH30BAaHUMHU W aBTOMATUYHUMU;
CrHeliani30BaHUMHU U yHIBEpCATbHUMH.

Metonu niarnHoctyBaHHs ACY BH3Ha4yaloTbCA PI3HUMHU (paKTOpamu: BUOOPOM
o0'ekTa JlarHOCTYBaHHsA (By3/1a, OJIOKYy, eJleMeHTa W T.I.), BUKOPHUCTOBYBaHUMU
JIarHOCTUYHUMU MapaMeTpamMu (TUMYacoBl, CHJIOBI, €JIEKTPUYHI, BIOpOAKyCTUYHI U
1H.), 3aJIEKHO BiJl BUKOPUCTOBYBAHHUX 3aCO0IB J1IarHOCTYBAHHS.

[IIupoko 3acTOCOBYETbCA MpPU  JTIArHOCTYBAaHHI  METOJl  KOHTPOJIbHHX
ocumyiorpaM. MeTtoa 3acHOBaHMI Ha BHUKOpPUCTaHHI rpadikiB (QYHKIINA pI3HUX
rapaMeTpiB y Yaci, MO SKUX OILIHIOIOTHCS TEXHIYHUHN CTaH 1 Mpane3aaTHICTh OKPEMUX
BY3J11B, OJIOKIB 1 CUCTEMU B LILJIOMY.

Cytp MeTony mnossrae B HacTynmHoMy. CTaHOBISITH AIarHOCTUYHY MOJIEIb,
BHU3HAYAIOTh JIarHOCTUYHY LIHHICTh PI3HUX MapaMeTpiB, OLIHIOIOTh TPYAOMICTKICTb
BUKOPUCTAaHHS MapamMeTpiB JUisl J1arHOCTYBAaHHS, IIONEpPEJHHO BU3HAYAIOTH
J1arHOCTUYHI MapaMeTpH, eKCIEPUMEHTAJIBHO MEPEBIPAIOTh YYTJIUBICTh 10 1e()EKTIB
1 IIarHOCTUYHY I[IHHICTh apaMeTpiB, BAOMPAIOTh OCHOBHI JIarHOCTUYHI MapamMeTpu
JUTSl KOHTPOJIBHOT OCUMJIOTPaMU, BU3HAYAIOTh 30BHIIIHIN BUIISIA 1 XapaKTepHI pUcCH
KpUBUX OOpaHUX MapameTpiB, aMIUTITYH1 3HAUEHHS ¥ PUITYCTUMI1 MEXK1 JIJIsl KPUBHUX
OCHOBHHUX MapaMeTpiB, CTAHOBIIATh W €KCIEPUMEHTAIBHO MEPEBIPSIOTh KOHTPOIbHI
OCLIMJIOTPaMU, BUSIBIISIOTH B3a€MO3B'SI30K MDK XapaKTepHUMHU O3HAKaMH KpPHUBHUX 1
CTaHOM OOCTeXyBaHUX OO0'€KTIB, HAKOMHUYYIOTb H pPO3MHUQPPOBYIOTH AePEKTH,
CTaHOBJIATH JIIarHOCTHYHI KapTHU W IHCTPYKUIL /ISl BUKOHAHHS J1IarHOCTYBAHHS.

MeTtoa KOHTPOJBHUX OCIIJIOTpaM MOXKEe OyTH peali3oBaHUM SK 3acob0amMu
MPWIAJ0BOI JIarHOCTUKHU, Tak 1 3a jgonoMororo EOM B aBTOMaTHUYHOMY DPEXHUMI.
Bukopucraty MeToJl AOUUILHO TAaKOX Ha CIELiajli30BaHUX ICOUTOBUX CTEHIAX IS
KOHTPOJIIO SKOCTI BUTOTOBJEHHS MEXaHI3MIB 1 BY3JIB BEpCTaTiB ¥ B yMOBax
eKCIUTyaTarii.

EdektuBHICT, mpoleciB JIarHOCTYBaHHS 0araTo B YOMY BH3HAYA€THCS
MPOrpaMHUMH 32C00aMHU CUCTEMH.

56



3M 1.3. EJeMeHTH CHCTEM AaBTOMATHKH

Jlekuist 11. OCHOBHI €JIeMEHTH CHCTEM €JIEKTPOABTOMATHKH

11.1 Knacugikanis eJileMeHTIiB CHCTEM €JIEKTPOABTOMATHKH

Hayka, 1mo BuBYa€ METOAU pPO3pPaxyHKy W NPUHLUNKU MOOYJOBU €JIEMEHTIB
CJIEKTPUYHUX  aBTOMAaTH4YHMX cucteM perymoBaHHs (ACP), Ha3uBaeTbhcs

CJACKTPOABTOMATHKOIO.

106 KOHTPONIOBATH TEXHOJIOTTYHMIA MpoLec W, B OCTATOYHOMY IIJCYMKY,
MNIATPUMYBATH MOr0 B HEOOXIIHOMY pPEKHUMI HEOOXIIHO pOOUTH BUMIpU (HI3UUHHUX
BEJMYMH, II0 BHU3HAYAIOTh XIiJ JAaHOTO TeXHoJoriyHoro rmpouecy. Ui ¢i3uuni
BEJIMYMHU  HA3UMBAIOThCS  MapaMeTpaMH  TEeXHOJOri4YHOro mpomecy abo
TeXHOJOTIYHMX MAPpaAMeTPiB.

[Ipy BuUMipax BHUKOPHUCTAIOTHCS PI3HI BUMIPIOBAJIIbHI ~ NpUIagd,  SKi
KJIACU(DIKYIOThCA MO PSAAY O3HAK. 3arajibHOIO Ipajialli€lo € MoAUT iX Ha MpHIaan AJis
BUMIpY:

- MEXaHIYHHX,

- NIEKTPUYHUX,

- MarHiTHHX,

- TETJIOBUX,

- IHIIUX (QI3UYHUX BEJTUYMH.

Knacudikamis mo poay BHUMIPIOBaHOI BEJIMYMHU BKa3ye, SKy (i3uuHy
BEJIMUMHY BUMIpIOE TMpwiax (THCK, TeMmIeparypy, BUTpPATy, pIBEHb, KUIbKICTb
PEYOBUHU U T.1.).

Buxonsiun 3 03HaKM MEPETBOPEHHS BUMIPIOBAHO! BEJIMYMHU, BUMIPIOBAJIbHI
MpWIaan PO3AUISIOTH Ha MPUIIaaN:

a) 6e3rocepeIHbO1 OIIHKH;

0) MOpPIBHSAHHA - BU3HAYaJbHE 3HAYCHHS BEIWYMHM IUIAXOM MOPIBHSAHHSA 11 13
3a37aJIer1b BIIOMOK BEIUYHUHOIO.

[lo xapakTtepi BUMipy:

- CTalllOHapHi,
- TMEPEHOCHI.
BumiproBanbH1 Ipuiiagd MOKYTh BUKOHYBATH (PYHKIIIi:

- IEPETBOPEHHS,
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- iHauKanii (BigoOpakxeHHs! BETUYUHH ),
- peectpartii (3anucy),
- IHTeTpyBaHHS,
- o0uMcneHHs (HanpuKiad, MiaCyMOBYBaHHS),
- peryJiaoBaHHs,
- CUTHaJTI3alii (CBITJIOBUH a00 3BYKOBUH).
[lpunanu, 1Mo BHUKOHYIOTh TUIBKM (YHKIIO HepeTBOPEHHS BHMIPIOBAHOI
(G13MYHOT BETUYMHY B 1HIINI BU, HA3UBAIOTHCS TIEPETBOPIOBaYaMH a00 JaTYNKAMH.
JlaTumk — T[pUCTpid, 1O MEpPeTBOPIOE  BHUMIPIOBAHUW  MapaMeTp
TEXHOJIOTIYHOTO Tpollecy y BHUJ, 3pyYyHUH JUIsl TOJAjibIIOl  mepegadl il
BUKOPUCTaHHA. SIK IpaBMiIO, TEXHOJIOTIYHI MapameTpu HE3py4yHO ab0 HEMOKIHUBO
KOHTpPOJIIOBaTH (CHocTepiraTH, BUBOJWUTU Ha MyJNbT omeparopa ¥ T.h.) mpsMo 0e3
J0JIATKOBUX TEXHIYHMX 3aco0iB. Hampukiian, temnepaTypy He MOXKHA CIIOCTEpIraTtu
BI3yallbHO, KOHTPOJIb TEMIIEpaTypd TUla MOXJIMBUM TUIBKM B TOPIBHSHHI 31
TEeMIIepaTypolo AKOro-HeOyAb 1HIIOTO Tijla.
BumiproBanbH1 npuiaan MOXKYTh MAaTH sIKi-HEOY1b 3ac00M U1l BiloOpaKeHHS
(imaukanii) oOMiproBaHUX MapaMeTpiB:
- CTPUIOYHI HIKAJIH (HAapUKIIAJ, IPY>KUHHI MAHOMETPH, JEesK1 TPafyCHUKH U T.1.),
- 1UQPOBI1 IHAUKATOPH (HAMPUKIIA, HU(POBI TEPMOMETPH),
- Tabno,
- eKpaHu (HampuKiaz, ocuuiaorpadu),
- plAKOKpucCTanuyHi jucrei (mudpoBl BOJBTMETPU, TECTEPH, 0araTo Cy4acHHX
PIBHEMIpIB, PEryIsTOPU TEMIIEPATypH | 1H.).
Ha pucynky 11.1,a mokazaHuii BUMIpIOBaJIBHUI MpHiIax 31 CTPUIOYHOIO

1IKajaow, Ha pucyHky 11.1,0 - npunaz 13 tupoBUM 1HIUKATOPOM.

KNiT
a) 6) A.r!bd:anl::r-‘l-ﬂﬂ

Pucynoxk 11.1 — Buau 3aco6iB iHaMKaI11 BAMIPIOBATBHUX MPUIIAIIB
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IcHytoTh BUMIpIOBaJbHI MOpUIaAM, SKI HE BILAOOPaXAaIOTh BEIUYUHY
oOMipioBaHOr0 mapameTpa. BoHM mpu3HayeHi s aBTOMATU30BaHUX W
aBTOMATUYHUX CHCTEM KOHTpONIO. Takuil mpuiaa BUMIPIOE TEXHOJOTTYHUN
napameTp, NepeTBOPUTh WOro B €IEKTPUUYHY HAMPYTy a00 CTPyM 1 IEepeliae HIIOMY
npuiaay, 0 BUKOPUCTAE OTPUMAHUN CHUTHAJ, HANpPUKIAA, AJs BigoOpakeHHS Ha
CBOEMY JHUCIUIET, peecTpallii Ha AiarpamMHii cTpiuui i T.A.

[lin peecrpauniero ¢Gi3MUHOI BEJIMYMHU B 3arajlbHOMYy BHUMAJAKY PO3YMIETHCS

pyuHuil ab0 aBTOMATHYHMI 3amuc i1 3HAYEHHS B SAKIA-HEOyIb (OpMi HA TMEBHHM
HOCI1# 1HpOopMalIii.
Pyuyna peectpamisi: 3anuc y SKypHaJ CIOCTEPEXEHb, TaOMUIO, 3BIT 1 T.A.
ABTOMATHMYHA  peecTpamiss BHPOOJAETbCS  CHELIAIbHUMHU  NpUiIajgamMud  —
peectpaTopamu (ix Ile Ha3WMBAaIOTh CAMONMUCAMH) — SKI BIJ3HAYAIOTh 3HAYCHHS
BEJIMYMHM Ha TanepoBil (JiarpaMHOi) CTpiylll, BAPYKOBYIOIOTH Yy TaOJUIIO,
3aMKMCYIOTh HA MarHiTHY CTPIUKy, y ¢aeni-namsTs 1 T.4. Ha pucynky 7.1,6 nmokazanuii
peecTpaTop, 110 3arucye 0OMIpIOBaH1 TOKa3aHHs Ha MAlepOBY CTPIUKY.

Jlo BUMIpIOBaIbHUX MPUIANIB, [0 BUKOHYIOTH (YHKIIIO iHTerpyBaHHS,
CTaBJISITHCS TaK Ha3UBaH1 JIYMJIbHUKH.

BumiproBansHuil mnpuinanx Moxke Martu  QYHKIIIO CHTrHagizamii, ToOTO
BUHUKHEHHS TEBHOI cUTyalli (Hampukjiajd, BeJIMYMHA BHUMIPIOBAHOTO MapameTpa
BUMIIUIA 32 MEXI1) CUTHAJI3YETHCS CBITJIIOBUM 1HAMKATOPOM 200 3BYKOBUM CHUTHAJIOM.

OCHOBHUMU BUJIAMH IPUCTPOIB €JIEKTPOABTOMATHKHU € ((PYHKIIIOHATIbHY CXEMY
ACP 300paxeHo Ha PUCYHKY 7.2):

- 0amyuKku, y CKJajl sIKUX MOke OyTH BUMIPIOBAJIbHUNA €JIEMEHT;

- nepemeoprogaui (CUTHAJIIB 3 JIaTYUKIB B YHI(QIKOBAaHHM CHUTHAN, IO YIPaBISIOTH
BIUIMBIB /IS TTO1a41 HA BUKOHABY1 IPUCTPOT 1 T.11.);

- niocunroeaui,

- Kepytoui npucmpoi (peryisiTopu, KOHTPOJIEPH);

- 6UKOHABYI npucmpor,

- Kopu2yeanvHi NaHKu, K1 MOXYTh BKJIOUATUCS JO CKJIAJy NEpepaxoBaHUX BHILE

MPUCTPOIB 3 METOIO 3MIHU iX CTATHYHUX 1 AUHAMIYHUX XapaKTEPUCTHK.
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3aBIaHHS

BUMIpAHe
3HaYeHHA Kepyrorounit
rnapamMerpa o] Kepyrorounii RIIIUR

A

MIPUCTPIN

NepeTBOptOBaY

NepeTBOptOBaY

Bukonasuuit

MIPUC

OO0’ ekt

VIIDABIIHHSA

TEXHOJIOTTYHUI

napamerp

OKpYyXarolas

Pucynok 11.2 — 3aranbHa @ynkuionansHa cxema ACP

OcCHOBHI IEpeBarv CUCTEM €JIEKTPOaBTOMATUKHU
- IIMpOKa HOMEHKJAaTypa BHUMIPIOBAHUX BEJIIMYMH; MPAKTUYHO Oyab-siKka (i3vyHa
BEIMYMHA MOKe OyTHM OOMIpIOBaHa 3 BHUKOPUCTAaHHSAM CEpPIMHHUX EJICKTPUUYHHUX
JaTYHKIB;

- IIMPOKUI aMIUTITYJTHUH Alana30H BUMIPIOBAaHUX BEJIMYHUH;

- IIMpPOKA CMyra MpOIYIIEHHS JaHOK CUCTEM eJeKTPOABTOMATHKH, IO J03BOJISE
JOCSTTA BUCOKO1 MIBHIKOMII (Ha 1OBa W OUIbLIE MOPSAKA BHUIIE, HDK y CUCTEM
MTHEBMOABTOMATHUKH);

- KOMIAKTHICTb anapartyp;

- MOXJIMBICTB Tiepeiadl iHdopmallii MpakTUYHO Ha OyIb-sK1 BIICTaHI;

- BHUKOPHUCTaHHS YHIBEpCAJIbHUX JIKEped eHeprii (eIeKTpOMEpexi, rajabBaHIYHI
OaTapei, akyMyJIATOPH) HA BIAMIHY Bl MTHEBMATUYHUX MPUCTPOIB, HATPUKIIA, SIKUM
MOTPiIOHI CUCTEMU MIATOTOBKM CTUCHEHOI'O MOBITPA.

JIo HEeJoMNIKIB CHUCTEM €eJIEKTPOaBTOMATHKH, IO OOYMOBHWJIM YacTKOBY abo
MOBHY BIIMOBY BiI HUX Yy JESKUX TEXHOJOTIYHUX IMpollecax, HaMmpUKiIad, Ha
HadTonepepoOHUX 1 HAQTOXIMIUHUX MIANPUEMCTBAX, CTABISATHCS:

- ICKpO- 1 BUOYXOHEOE3MEeUHICTh;

- TPOMI3/IKICTh BUKOHABYUX MPUCTPOIB.
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11.2 Jlesiki XapaKTEePUCTHKH €JIEMEHTIB eJIEKTPOABTOMATUKH

CraTtuyHi XapaKTEPUCTUKH BiTOOpaKalOTh 3B'S30K BXIAHUX 1 BUXIIHUX
napameTpiB JIAaHOK Yy cTajoMy pexumi. BoHM MoxyTh OyTH 3aiaHi aHamMTU4YHO (Y
BUTJISII1 (DYHKITIOHATBHOT 3QJIKHOCTI), TaOIU4YHO ab0 rpadivHo.

JluHaMiYHi XapaKTEepUCTHKU BigoOpa)xaroTh 3B'SI30K BXIJHUX 1 BUXIIHHUX
napamMeTpiB JIaHOK y 4yaci. OCHOBHUMH JUHAMIYHUMHU XapaKTepPUCTUKAMHU €
nepexijgHa i iMIyJbcHa (BarapHs) XapaKTepUCTUKH.

Mopeni AMHAMIKHM JIAaHOK MOXYTh OyTH 3aJlaHi y BUIIIAA1 JudepeHuiaaIbHuX
piBHSAHB. /{7151 MHIMHUX JAHOK YacTO SIK MOJIEJ1 BAKOPUCTAIOTHCA NepeaaTH QyHKIT

W(S) — XBLIX (S) ,
XBX (S)

ne Xpx(s) 1 Xgex(s) — 300paxkenns no Jlamnacy a1t BXiAHUX 1 BUXITHUX TapaMeTpiB.

Bxigna i BHXiHA MOTYKHOCTI. IxHi 3HaueHHs HEOOXimHI IS Y3TrOJKEHHS
MDXK COOOI0 €JIEMEHTIB €JIEKTPOAaBTOMATUKH.

Bujx BuKkopucTOBYBaHOI eHeprii. 3a 1i€l0 03HAKOIO PO3PI3HSIOTH:

- €JIEMEHTH, 110 MPAaIlOI0Th Ha €Heprii BUMIPIOBAHOI BEJINYNHU;

- €JIEMEHTH, 110 BUKOPUCTAIOTh JIJIsl CBOET pOOOTH JOTIOMIXKHI JKepesia €HEeprii.

IpssmMuii BUMip — BuUMIp, NpU SKOMY NIyKaHE 3HAYEHHS BEJIMYMHH 3HAXOJISATH
0e31ocepe/IHbO 3 JOCBIIUYEHUX TaHUX.

Henpsimuii BUMip - BUMIp, NIpH SKOMY IIyKaHE 3HAYEHHS BEJIMYMHU 3HAXOJSATh Ha
MJCTaBl 3aJEKHOCTI MDK I[I€I0 BEJIMYMHOIO M BEJIMYMHAMH, IO IIIIJIAlOTh,
MPsIMUM BUMIpaM.

IIpuHuMn BUMIipiB — CyKYNHICTh (PI3UYHUX SIBUI, HA SIKWX 3aCHOBaH1 BUMIPHU.

MeTton BUMIpPIiB — CYKYNHICTh NPUHOMIB BUKOPUCTaHHS MNPUHILMIIB 1 3aco0iB
BUMIpIB.

3aci0 BumipiB — TexHIYHUHN 3aCci0, BUKOPUCTOBYBAHUM MpPHU BUMIpaX, ¥ TaKuii, 110
Ma€e HOPMOBaH1 METPOJIOT14H1 BIACTUBOCTI.

Mipa — 3aci6 BuMIpiB, pU3HAYEHE ISl BIITBOPEHHS (PI3MYHOI BEJIMYMHU 3a/1aHOTO
po3Mipy.

BumipoBaabauii npuaan — 3acid BUMIPIB, NpU3HAYEHE JJII BUPOOJIECHHS CUTHAIY
BUMIpIOBaNIbHOI 1HpoOpMamii y ¢opmi, AocTynHOI st Oe3nocepeaHboro
COPUMHSATTS crocTepiradeM. BumipioBanbHi Npuiagu MiAPO3AUIAIOTECS Ha

aHaJoroBsi i UG pPOBI.
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AHAJIOTOBHII BHUMIPIOBAJIBLHUII NPWJIAJ — BUMIPIOBAIBHUI Npuiaj, MOKa3aHHSA
SIKOTO € Oe3MepepBHOIO QYHKIIIEIO 3MIH BUMIPIOBAaHOT BEJTMUHHHU.

HudpoBuii BUMiproBaJbHMIl MPUWIAJ — BUMIPIOBAJILHUN MPUIA, 1[0 aBTOMATUYHO
BUPOOJISi€ NUCKPETHI CUTHAJIM BUMIPIOBAJIBHOI 1H(GOpMAaIlii, MOKa3aHHS SKOTO
npejacTaBiieHl B U(poBii Gopmi.

BumiproBaabuuii npuaan, o [Tokasye, - BuMiproBadbHUl npuiaj, Mo J0MycKae
TUIBKU BIIJIIYyBaHHS MOKa3aHb.

Iogannsa 3aco0y BuMMIpPIB — BUMIp BeJIUYUHU, OOYMOBJIEHE IO BIIJIIKOBOMY
MPUCTPOIO 1 BUpaKeHE B MPUMHATUX OAUHUISX II1€1 BEJIMUHUHU.

I'panyoBanbHa XapakTepucTHKA 3ac00y BUMIPIB — 3aJ€KHICTh MK 3HAYCHHSIMHU
BEJIMYMH HAa BHUXOZl M BXOJI 3ac00y BHUMIpIB, CKJIaJ€HA Yy BUIJIANI TaOIHI,
rpadika abo Gpopmymu.

Jliana3zoH moka3aHb — 00J1aCTh 3HAYCHD ITKAIH, OOME)KEHA KIHIIEBUM 1 TOYaTKOBUM
3HAYEHHSIMH IIKAJH.

Jliana3oH BUMipiB — 001acTh 3HaUY€Hb BUMIPIOBAHOI BEIMYMHHU, JIJIs sIKOT HOPMOBAHI
JIOIYCKalOTh MOTPIIIHOCTI 3aC00y BUMIPIB.

Me:xa BUMipiB — HailOUIbIIe 1 HaIMEHIlIe 3HAYEHHSI J11alla30HY BUMIpIB.

YytauBicTtsb. 151 HEMIHIMHUX €JIEMEHTIB PO3PI3HSIOTH:

- CTATHYHY YYTJIUBICTh

X

K — BbIX
X

BX
ne Xpx 1 Xppx — 3HAUCHHS BXIJHUX 1 BUXITHUX MapaMeTpiB; TOOTO UyTIUBICTh
eJIeMEeHTa €KBIBAJICHTHA HOTO KOe(DIllIEHTY MIJCUICHHS;
- nudrepeHiaIbHY YYTIHBICTD
dX

S — BbIX .

dX

BX
qacCToO HiII I'IYTJII/IBiCTIO S pOBYMiIOTB MAaKCHUMAJIbHY IIyTJH/IBiCTB CJIICMCHTA.

OueBuaHO, 1110 JUIA JIHIHHUX eNeMeHTIB Beauunau S 1 K 301irarorncs.

62



XBBIX A

v

Pucynoxk 11.3 — CraTu4nHa XapakTepucTuKa

Iopir yytauBocTti AX;, — MakcuMalbHa 3MiHA 3HAYCHHS BXIJIHOI BEJIMYHHH,
10 BUKJIMKAE 3MIHY BUXIHOT BEJIMUMHHU.

Hanpuknaa, KOHCTPYKIIisi IpOTOBOTO peoxopjia Taka, 1[0 MpHU NEpeMillleHH]
MOB3YHKa HOro OMip MIHSETHCS HE TUIABHO, a CXI4acTO, TOMY IO MOB3YHOK Yy TI€BHI
MOMEHTH NIEPEMHUKAETHCA 3 OJJHOTO BUTKA IPOTOBOI KOTYIIKU Ha 1HIIINA. Y pe3ynbTari
BUXOJIUTh CTAaTUYHA XapaKTEpHUCTHKA, Moka3aHa Ha puc. 11.3. Tlopir uyTimBocTi
BU3HAYAETHCA K

AXyx=L1/2.

HorpimHicTe. [1ig NOrpimHICTIO PO3YyMIIOTh BIIXWICHHS peajbHOl CTATUYHO1
XapaKTepUCTUKU BiJ 11€aNbHOl, a00 BIAXWIEHHS CTAaTUYHOI XapaKTEPUCTUKU
€JIEMEHTA BiJl XapaKTEPUCTUKHU MPH BIACYTHOCTI HABAHTAKEHHS.

Po3p13HSI0TH MOTPILTHOCTI:

1) adbcomoTHy: AX =X - X,

ne X - oOMiproBaHe 3HaUEHHS Mapamerpa, X - IHUpPe 3HAUYCHHS.

AOCONIOTHA TOTPIMIHICTG BUMIPY - TMOTPINIHICTG BHUMIPY, BHpPaXXEHUU B
OJIMHULISAX BUMIPIOBAHO1 BEJIMYHUHHU.
2) BiTHOCHY:

y = i_X 100% (BUpakeHi y BiICOTKaX);

0
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3) BiIHOCHY HaBeJIeHY:

AX
y=— " 100%,

max min
ne Xmin 1 Xmax - MIHIMalbHE W MaKCHMaJlbHE 3HAYEeHHS BUMIPIOBAHOT
BEJINYHHU.

MaxkcumanbsHa HaBCJACHA HOFpiH_IHiCTB Ha3UBAETHCS KJIACOM TOYHOCTI:

AX
Y= 100%.
X —X

max min

Krnac To4HOCTI mpuiiany BUMIPS€ETbCS Y BIICOTKAaX 1 BiI3HAYA€ThCS Ha HOro
IKajgi ¥ y macmopTi. 3ajeHO Bi KJIacy TOYHOCTI MPUJIATU AUISITHCA HA €TaJOHHI
(3pa3koBi) 1 pOOITHUKH.

JlJisi eneKTpOBUMIPIOBAIBHUX MPWIA/IIB YCTaHOBJIEH1 Kiacu TodHocTi: 0,05;
0,1;0,2;0,5;1,0; 1,5; 2,5; 4,0.

Buxonsiun 3 03HaKM MEPETBOPEHHS BUMIPIOBAHO! BEJIMYMHU, BUMIPIOBAJIbHI
MpWIaan PO3AUISIOTH Ha MPUIIaaN:

a) 6e3rnocepeIHbO1 OIIHKH;
0) MOpPIBHSAHHS - BU3HAYAJIbHE 3HAYCHHS BEJIMYUHU MLJISIXOM MOPIBHSHHS
11 13 3a37aJIET1Ib BIZIOMOIO BEJIMYNHOIO.

[lo xapakTepi BUMIpy: CTal[ilOHAPHI i IEPEHOCHI.

Ilo wyTnuBocTi 3Haka (pa3u) BUXigHOT BEIUYMHU eJIeMEeHTa J0 3Haka (¢asi)
BXIJTHOT BEJIMUNHU PO3PI3HAIOTh:

- OJIHOTAKTHIi (HEpEeBEpPCUBHI, HEUTpaIbHI) EIEMEHTH, Y SKUX 3HaK ((pa3a) BUXiIHOI
BEJIMYMHU HE 3aJI€KUTh Bij 3HaKa ((ha3u) BXITHUN;

- ABOTAKTHI (pE€BEPCUBHI, MOJISIPU30BaH1), Y IKMX 3HAK BUXITHOT BEJIMUMHU 3AJIEKUTh
BIJI 3HAKa BXIIHUIA.

Jlist eneMeHTIiB, BXIIHMMHU W BUXIIHUMHU BEJIMYMHAMH SIKUX € CTpyM abo
HaIpyra, 4acTo BUKOPUCTAIOTHCA TaKl XapaKTEPUCTUKHU SIK:

- KoeIIIEHT MIJCUIICHHS 110 HaINpy3i

K UBBIX
U — 9
U
BX
- KOe(PIIEHT MIACUICHHS 110 CTPYMY
KI — I;SBIX ;
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- KOehIIIEHT MIJCUIICHHS 110 MOTY>KHOCTI

P
BbIX .
K P = 5

BX

- 3MIIIaHU I KOe(ILI€HT MiCUICHHS

Kur = IBﬂ
BX

Jlekuis 12. /lepxaBHa cucrema npuiaagis. Ejnekrpuuna ranysnb

Hepxaua cucrema npwiaaiB (JCII) moeanye B cob1 Bci 3ac00M KOHTPOJIIO ¥
perymtoBaHHs TexHosoriunux mpoueciB. JCII mictuth y co0i Tak Ha3uBaHi
MMHEBMATHUYHA, TIAPaBIIYHY ¥ eleKkTpuuHy ranys3i. llpunagu nmHeBMaTH4HOI raiysi
BUKOPHUCTAIOTh MPU BUMIpaX 1 Mepeadl CUTHAIIB Ha BiJICTAaHb €HEPril0 CTHUCHEHOTO
MOBITPSI, TIAPABIIYHOT - TUCK PIAMHU, €IEKTPUYHOI - €JIEKTPUYHI HAPYTH ¥ CTPYyMH.
CydacHi BHUMIpIOBaJbHI TpUJIagd ¥ 3aco0M  pEryjgioBaHHS € MEpPeBaKHO
CJIEKTPUYHUMHU, TOMY J1aji OyAyTh PO3IJISHYTI TUIbKU BOHHU.

Xapakrepnoto pucoro ICII e:
1) 6:109HO-MOAYABHUN TPUHIIUI, 1110 JIEKUTh B OCHOBI KOHCTPYKIIiIM IPUCTPOIB;
2) yHidikarisi BXiTHUX-BUX1IHUX CUTHAJIIB 1 CHTHAJIIB Xap4yBaHHS.

bs1ouHO-MOMYIbHMIT MPUHIMII O3HAYA€E, 110 KOHCTPYKUII NpUIaiB MOBUHHI
KOMIIOHYBaTHCSl 3 OKpeMHX MoAydiB abo OnokiB. Moaynp abo 050k - 1€
KOHCTPYKTHUBHO 3aBEpUICHUN TPUCTPid, L0 BUKOHYE TIEBHY, JOCUTb MPOCTY
¢dbyHKUi0 (y MOPIBHAHHI 13 NPUIAA0M, YACTUHOIO SIKOTO BiH €). [Ipu oMy mMoayib
a00 OJIOK MOBHUHEH BUTATATHUCS 13 MPUCTPOIO 0e3 pyHHYBaHHS i JOMYCKAaTH 3aMIHY
HecrpaBHOro Ojyoky. Llel mpuHIMI 103BOJIsSi€E 3MEHIIUTH HOMEHKIIATYpy IpPHIIAJIIB,
CHOPOLIY€E PEMOHT 1 3aMiHy, 3MEHIIye BapTICTh, JO3BOJISIE peali3yBaTH MPUHLUII
B3a€MO3aMIHHOCTI.

YHipikauisa BXiIHUX-BUXIIHUX CUTHAJIB I CUTHAJIIB Xap4YyBaHHS O3HAYae,
10 CHUTHAJIM, BUKOPUCTOBYBAHI MPWJIAIOM (Hampyra >KUBJICHHS, BUXITHUNA CTPYM 1
T.J.) TOBUHHI BIANOBIAATH 3arajbHOBU3HAHOMY cTaHaapty. Lel npunmmn
YMO>KJIMBIIIOE B3a€MO3aMIHHICTh MPUIIA/IiB, TOOTO HECTIpaBHUN Npuiiaj oAHIeT hipMu
BJIACHUK MOXE 3aMIHUTH Ha aHAJIOTIYHMNA Opuiaj 1HIoi GipMu, HEe MPUB’A3YIOUHCH
710 TIEBHOT'O BUPOOHMKA MPUIIAAIB, SIKII0O YMOBH (LI1HH, FapaHTiiiHe 00CIyrOBYBaHHs,

HAJIAHICTH 1 T.J1.) HOTO HE BJIAIITOBYIOTh.
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CrangapToM BU3HAYEH1 YHI(PIKOBaHI €EKTPUYHI CUTHAJIU:

- Hampyra *uBJeHHs npuiany: 12 B moctiitHoro ctpymy, 220 B 3MiHHOTO CTpymy
yacTtoToro 50 I'm # 1H.;

- CTPYMOBI CUTHAJM MOCTIiiHOrO cTpyMy 3 mianazoHamu 0...5 MA, 0...20 MA, 4...20
MA 1 1H.;

- CUTHAJIM HANpyTH MOCTIHHOTO cTpyMy 3 aianazonamu 0...1 B, 0...10 B u 1H.

CTpyMOB1 CUTHAJIM ¥ CHUTHAJM HaNpyrd BUKOPUCTAIOTBCA MJis TMepenadi
3Hau€Hb OOMIpIOBaHUX (I3UYHMX BEJIMYMH. BeauuuHM AaHUX CTPYMIB 1 Hampyr
3MIHIOIOTBCSI B MEXaX 3a3HAuCHMX Jlala3oHiB BIAMOBIAHO 10 3MIH BHUMIPIOBaHUX
BEJIUYMH.

HepnonikoM curHamiB Hampyrd € BTpaTW CUTHAIYy NpH IepeAadl Ha OulbIi
BIJICTaHI.

3 mepepaxoBaHUX CHUTHANIB y CyYacCHHX CHCTeMax YIpaBJiHHS HaiOuIblIe
MOIIUPEHHSI OJIEpP>KaB CTPYMOBHI curHan 3 aianazoHoMm 4...10 MA, OCKUIbKM Tpu
nepeiadl Ha BIICTaHb BeNWYMHA CTPyMYy HE 3MIHIOE€TbCS. BenuuuHa crpymy
oOMeXkeHa 3HM3y BeJIUYMHO 4 MA 3 METOI0 JIarHOCTUKM JiHII mnepepadl
BUMIpPIOBAIBHUX MpWiaaiB. SKumo mnpuiag, po3paxoBaHWW HaA JaHMWM J1ara3oH,
reHepye CurHal MeHmuid 4 MA, TOo 1€ J03BOJisiEe 3pOOUTH BHCHOBOK PO
HECIIpaBHOCTI Npujaay abo JHIi nepeaayi.

[lepBunHiI mpuiaau (AATYMKU) MOXKYTh TIEPETBOPIOBATH BUMIPIOBAaHUMN
napamMeTp y SKkuil-HeOyAb VyHipIKOBaHMN curHaj. Koo >k JaT4uK BHUAAE
HEYHI(pIKOBaHUM CUTHaJ, TO ISl MPUBEACHHS WOro 0 CTaHAApPTHOIO Jiala3oHy

MMOBUHEH OYTU BCTAaHOBJICHUY BIANOBIIHUN IMEPETBOPIOBAY.
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Jlekuis 13. EjekTpu4Hi Kepyo4i npucTpoi

13.1 IToHsATTS peryaOBaHHS H KepyBaHHA

CucremMu  ympaBiiHHS  TEXHOJIOTIYUHMMHM  TpolecaMd  Ha  CY4YacHUX
MIANPUEMCTBAX XapaKTePU3YIOThCS OLTBIIOI0 KUIBKICTIO TEXHOJIOTTYHUX MapaMeTpiB,
YHCIIO AKX MOKE JIOCATaTH ACKUIbKOX TUCAY. ISl MIATPUMKH HEOOXITHOTO PEXKUMY
poOOTH, @ B OCTATOYHOMY MIJICYMKY — SIKOCT1 MPOJYKIIii, KOTpa BUITYCKA€THCSA, BCI 11
BEJIMYMHU HEOOXITHO MIATPUMYBATH TOCTIMHMMH a00 3MIHIOBAaTH 3a TIEBHUM
3aKkoHOM. J[aHMil mpoliec MiATPUMKH CTalOCTI 3HAYEHb TEXHOJOTIYHUX MapaMeTpiB
a00 3MIHM 1X 32 IEBHUMU 3aKOHAMH HA3UBAETHCS YNIPABJIiHHSAM.

Yupapjinasg — QopMyBaHHS KEpPYHOUMX BIUIMBIB, WIO0 3a0€3MeuYy0Th

HEOOXIIHUI peXuM poOOTH TEXHOJOTTYHOTO mpolecy (o0'ekTa KepyBaHHS abo
00'eKTa perysItoBaHH).

0O0'exkT vpaBaiHHA (00'€KT peryaroBaHHsg) — NPUCTPINA, HEOOXITHUN PEKUM
2

poOOTH SIKOTO TIOBUHEH TMIATPUMYBATHCS 330BH1 CIEHIaJIbHO OpraHi30BaHUMU
KepYIOUMMH BILJTUBAMHU.

PimenHsi 3aBlaHHA KepyBaHHS CY4YaCHUMHU TEXHOJIOTIYHUMH IpollecaMu
BpYUYHY HE 3aBXJIU MPEACTABISIETbCS MOXJIMBUM BHACHIIIOK OOMEXEHOCTI
MOXJIMBOCTEH OMNEpaToOpiB IO IMIBUAKOMII, TOYHOCTI, OE3MOMUIKOBOCTI Jiil.
KepyBanHs B TakuxX BHUNaJAKaXx MOXJMBO TUIBKM IIIIXOM 3aCTOCYBaHHS
aBTOMATUYHUX PETYJIATOPIB 1 KEPYIUYUX HOPUCTPOiB. 3alekKHO BiA  poii
aBTOMATUYHUX MPUCTPOIB Yy MPOLEC KEPYBAHHS PO3PI3HAIOTH aBTOMATHUYHI CUCTEMU
KEepyBaHHS I aBTOMATU30BAHi CUCTEMH.

B aBromatmunux cucremax ympaiaiHHA (ACY) mpouec KepyBaHHS
3IACHIOETHCSI aBTOMATUYHO 0€3 y4acTl JIIOAWHU. B aBTOMaTH30BaHUX - 32 y4acTiO
moauHu. B ocTaHHROMY BUIIQJAKY aBTOMATUYHI MPUCTPOI MOKYTh BUKOPUCTATHUCS SIK
JOTIOMIXKHI MPUCTPOi, [0 MPALIOIOTh B TAaKOMY PEXUMI, U0 PaguTh, 1 TaKUX, L0
J0TIOMaraioTh OINEepaTOpOBlI B MPOIECI MPUUHATTA pillleHb, ab0 SK MPUCTPOI, 3a

AOIIOMOTOI0 JAKHUX OIICPATOP BIIJIMBAE HA 00'eKT KCpYBaHHA.
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HKH_IO ITIOCTABJICHC 3aBAaHHA TUIBKH Hi):[TpI/IMKI/I TEXHOJIOTTYHHUX HapaMeTpiB Ha
3aJaHUX 3HAYCHHAX, TO TaKUu nmponec € YaCTKOK CJIydaeMO KEpPYBaAHHA u
Ha3HUBAETLHCA PEry/JIlOBaHHAM.

PosristHemMo HaMnmpoCTIIMIA MPUKIIAJ PYYHOTO PEryalOBaHHS TeMIEpaTypu B

Ta--—"""a
<—3aBnaHHa

enextpomneyi (auB. puc 13.1).

Hapkonumine EnexTponiy ‘
— H oneparop
CEpEIOBUILIE :

’___‘ v —e
’i K '[JHI/IT

Puc. 13.1 — Ilpuxmnan pydHOTO PETYIIOBAHHS TEMIIEPATYPH B €ICKTPOTIEHi

[lpumycTrMo, IO € eJeKTpU4YHa Ti4, Yy sKii BUPOOJIAETHCS TeMIEpaTypHa
0o0pobOka neskoi mponaykilli. TemneparypHa oOpoOka MOBHHHA BHUPOOISETHCS MPH
temneparypi 300 °C. Jlst HarpiBaHHs B Iedi € €JeKTpUYHUi HarpiBay H, Ha skuii
MOJIA€ThCsI Harpyra XuBJIeHHS U ;. JI75 KOHTPOIIO 32 TeMIIepaTypoio BCTAHOBICHUH
tepmometp T. JlioguHi-omepaTopoBi, MOCTABICHOMY Ui KEPYBaHHS MiY4io,
HEOOXiTHO TIOSICHUTH, SIKY TEMIIEPATypy BapTO MiATPUMYBaTH, TOOTO JaTH 3aBIaHHI.
VY nporieci pobotu ornepatop Oye cocTepiratu 3a TeMIEpaTyporo Mo TePMOMETPI i,
3aNe)kHO Bif ii 3HaUEHHS, HATHCKATH HAa KHOMKY K, BKIo4Yaroun abo BigKIIOYarOuH
HarpiBadu.

SIK1I0 Tiepes omepaTopoM MOCTaBJICHE 3aBAaHHs MPOCTO MIATPUMYBATH 3aJaHy

TCMIICPATYpPy, TO OIICpPaTOp pO6I/ITB PETYJIIOBAHHA TCMIICPATYPH. HKH_IO K o1eparTrop

MOBUHEH pOOUTH TEBHI 3MIHM TeMmIepaTypu (Hampukiala, MO 3MIHIOBATU
TeMIlepaTypy Mo AEsIKOMY aJIfOPUTMi), TO MOBa WJIe PO KEpyBaHHS.

[Iporiec kepyBaHHs (perystOBaHHS) SBJsS€ COOOK 3aMKHYTHM IMKJI BIUIMBIB:

omepaTtop IOJAa€ HAmpyry Ha HarpiBady, IO HarpiBae NEKTH, TeMmIepaTypa Iedi
KOHTPOJIFOETHCSI TEPMOMETPOM, TMOKA3aHHS SAKOrO CIPUMMAIOTHCS OINEpaTopoM,
3QJIKHO BiJ] TTOKa3aHb OMEPATOp YXBAJIOE PIlICHHS 11070 noAadi Hanpyru Uy, Ha

HarpiBau (AuB. puc. 13.2).
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HAaBKOJIMIIHE CECPCAOBUIIC

. temmeparypa, ‘C
H iy —>

3apmaHHs, °C
——» omneparop

BUMIpH 32

TepMomeTpom, ‘C

Pucynoxk 13.2 — [Ipuknan nponecy kepyBaHHsI (pEryIIOBaHHS)

Jlist opranizaiii aBTOMaTHYHOI CHUCTEMHU YIPaABIIHHA TEMIEpaTypu BapTo
3aMIHUTH ONEpaTopa aBTOMATUYHUM PETyJIIOI0YUM MNpUCTpoeM. BinmosinHo, Oyne
noTpiOHO ¥ 3amMiHAa TEpPMOMETpa, IO TOKa3ye, Ha TEPMOMETpP BIAMOBIIHOI
KOHCTpYKIii ¥ kHomku K Ha mnpucTpiii, npu3HauyeHUW A1 BUKOPUCTAHHS B

ABTOMATHUYHHUX CHUCTCMaAXx.

3aBJAHHS]
PTK
pere
HABKOJIMIITHE EJ'IeKTpo T
—
CCpCaAOBUIIC H PY

’—_—‘ e K U

Pucynoxk 13.3 — [Ipukian aBromarusaiiii npouecy KepyBaHHs (peryatoBaHHs)

CtpykTypHa cXema J1aHOi CUCTEMHM PEryJIOBaHHS aHaJOTiyHa 300paKeHiil Ha
pucysky 13.2.

Kepyoua wactuHa peanizye alropuTMu yhpapiiHHA. B aBTOoMaTHyHUX
CUCTEMax YIMpPaBJIHHSA L1€I0 YACTUHOIO € PETYISITOP, ISl CACTEM PYYHOTO KepyBaHHS
— JIIOIMHA-0TIEpaTop. Y Kepyrouid YacTUHI FeHEPYIOThCS KEPYIoUl BIUIMBH Ha 00'€KT
KepyBaHHS (HaNpuKIaa, PINICHHS HAa BKJIIOYCHHS/BUMHUKAHHS PyOWJIbHHUKA, 3MIHU
Harnpyru # 1.1.). s peanizaiii kKepyrounX BIUTMBIB ClIyKaTh BUKOHABYi MPUCTPOI.

Pob6oTta gaTyukiB 1 BUKOHABUYMX MPUCTPOIB HA BIAMIHY BiJ KEPYIOUOi YACTUHU
MOJIATAE JIMILE B MEPETBOPEHHI €Heprii, 3MiHU iH(OpMaIli B HUX NPAKTUYHO HE

B1I0YBa€ThCS (SKIIO HE BBAXKATU MOrPIMIHOCTI). ToMy IpH aHaNi31 il CHHTE31 CUCTEM
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YIPaBIIiHHS YacTille 1[I YAaCTUHU CUCTEMH YIPABIIHHS OIMYCKalOTh, YBaXalOuyu iXHI
Koe(DILIEHTH MiICUIICHHS PIBHUMHU «1».

Buxignuii BILUIMB, (T€ X, [0 3aBJaHHs) - BIUIMB Ha CHUCTEMY, IO BU3HAYaE

HEOOX1HUHM 3aKOH 3MIHU PETYJIbOBAHOI BEIMYUHHU ).

Kepyouuii BIUIUB - BIUTUB KEPYIOYOTo MPUCTPOIO HA 00'EKT KEpyBaHHS.

Kepylouuii npuctpiii - npuctpiif, 1mo 3A1iCHIOE BIUIMB HAa OO'€KT KEpyBaHHS 3

METOI0 3a0€e3MeUeHHs] HEOOX1THOTO PEXUMY POOOTH.

BnuiuB, 1110 30YpIOE, - BIUIUB, 1110 IparHe NOPYIIUTA HEOOXITHUN (PyHKIIOHATBHUIMI

3B'SI30K MK BIUIMBOM, IO 33/a€, 1 PETYJIbOBAHOIO BEJIMUUHOIO.

Peryasitop - KOMIUIEKC IPUCTPOIB, IO MPUEAHYIOTh 10 PEryJIbOBAHOTO O0'eKTa i
TUX, IO 3a0e3MeyyloTh aBTOMATHYHY MIATPUMKY 3aJaHOTO0 3HA4YEHHS MOro
PEryIbOBaHOI BEJIMUMHU 200 aBTOMAaTUYHY 3MIHY ii 32 IEBHUM 3aKOHOM.

ABTOMaTHMYHA _cucTtema peryiaioBanHa (ACP) - aBromatnuHa cucrema i3

3aMKHYTHM JIAaHLIOTOM BIUIUBY, y SIKOi KEpyBaHHS BHUKOHYETHCS B PE3yJIbTaTi
MOPIBHSHHSA OOMIPIOBAHOIO 3HAYEHHS TEXHOJOTIYHOrO MapameTrpa 3 #oro
3aJlaHUM 3HAYCHHSIM.

JlonatkoBuii 3B'130K y cTpyKTypHiil cxemi ACP, cripsmoBaHuii BiJy BUXOY 110
BXOJly PO3IISIHYTO1 NUISHKHM JIAHIIOTa BIUIMBIB, HA3UBAETHCS 3BOPOTHUM 3B'SI3KOM
(OC). 3BopoTHMII 3B'SI30K MOKe OYTH HEraTUBHOI a00 MO3UTUBHOI.

PerymioBaHHsl 3aBXIU BUPOOJSETHCS HA MIACTaBl MOPIBHSHHA 3a/aHOrO M
oOMipioBaHOrO 3HaueHb. [Ipm pydHOMY peryiioBaHHI ONEpaTop MOCTIHHO,
CIOCTEpIraloyu 3a TIOKa3aHHSIMHU TEPMOMETpA, IMOPIBHIOE MOro TMOKa3aHHS 13
3aBIaHHAM, Yy po3yMi (hakTUYHO OOUYUCIIOIOYU PI3HULIIO. Ll pi3HuULS Ha3UBa€TbCS
MOMWIKOIO peryitoBaHHs. Hampuxmnan, oneparopoBi Oylio JaHe 3aBAaHHS TpUMATU
temneparypy Ha piBai 300°C, a motoune 3HadenHs Temmeparypu 280 °C, omxe,
HOMHJIKA peryiroBanas aopisaioe 20 °C. B aBTOMaTHYHHX PETyIsATOpax Il Pi3HUIS

OOYHCITIOETHCS 32 TOTIOMOT'0I0 BIATIOBIAHUX MPUCTPOIB.

Jlekuis 14. Buau kepyrounx npucrpoiB

JUiss peryiaroBaHHA TEXHOJOTIYHUX IapaMeTpiB BHUKOPUCTAIOTHCS KEpyroul
MNPUCTPOI, SIKI MOXKHA KiIacU(IKyBaTH 3aJIeKHO BIiJ TNPUHLMIY JAli HA THUIIOBI,
3aCHOBaHI Ha METOJax IWITYYHOIO IHTENEKTY N PEryisiTOpu 31 CTPYKTYpoOlO, IO

3MiHIOEThCS (AUB. puc. 14.1).
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Kepyroui
IIPUCTPOIL

3aCHOBAHI Ha METOJaX
LITY4HOT'O
HHTEIEKTY

peryasTopu
13 3MIHHOIO
CTPYKTYPOIO

THTIOBI

aHaJIOrOB1 JMCKPETHI1

HENPO-perymnsaTopu (HEMPOHHI MEPEXK1)
Fuzzy Logic (neuirka Jiorika)

IMITYJIbCHI1 ' : _
peneiini €KCIIEPTHI KepyIoul MPUCTPOi (EKCIepTHI
JIOT14HI CHCTEMH)

uudpoBsi

Pucynoxk 14.1 - Pi3HOBUAM KepyrOUuX NPUCTPOiB

JIo TUMOBHX KEpPYHOUHMX NPUCTPOIB (PETYIATOPIB) BITHOCUTHCS OLIBIIICTh
PEryJsITOpIB, 110 BUIYCKaIOTh MPOMUCIOBICTIO ¥ MAacOBO BUKOPHUCTOBYBAHHMX Ha
HNIANPUEMCTBAX. AHAJIOrOBI PETYISATOPU AJIA KepyBaHHS BUKOPHCTAIOTh aHAJIOTOBI
CUTHAJIM, 10 MPUIMAaIOTh BCl MOJKJIMBI 3HAY€HHS 31 CBOrO Jiana3oHy. JIMcKpeTH1
BUKOPHUCTAIOTh JUCKPETHI CUTHAJIM, IO NPUIMaloTh, SK MpaBUJIO, TUIBKA JBa
3HAUEHHS THUIlY «BKJIOUEHE» / «BUKIIOUEHE» («€ BIUIMB» / «HEMA€ BIUIUBY», «€
CTpyM» / «HeMae cTpyMy», «1» / «0», «rak» / «Hi» 1 T.1.). [IpuHIIUNIN peryatoBaHHS
aHAJIOTOBUX THUIIOBUX PETYJIATOPIB 1 JUCKPETHUX PEJNEUHUX 1 JIOTIYHUX OyayTh
PO3TJIIHYTI HUKYE OKPEMO.

IMnynbCHI THNOBI PEryjsSTOPU IJsi KEPYBaHHS BHUKOPUCTAIOTH IMITYJIBCH
HaIpyry, 110 NoAaThes Ha 00'ekT. LludpoB1 perynsitopu y cBOEMY cOCTaBl MaloTh
MIKpOIIPOLIECOP, LIO MpaIoe€ MO 3aKJIaJEHOMY B MaM'siTi MPUCTPOIO AITOPUTMY
kepyBaHHs. L[ poBi NpUCTPOi TOCUTH THYUYKI 3 MOTJIAAY IXHBOI'O MPOrpaMyBaHHS.
BoHu [103BOJISIIOTH peanizyBaTH MPAKTHUYHO OyAb-SIKWA MPUHILIMIT PETYIIOBAHHS,
BKJIIOYAIOYH MPUHIUIINA aHAJIOTOBUX PETYIISITOPIB.

Kepytoui mpucTpoi, 3acHOBaHI Ha METOJaX IITYYHOIO IHTENEKTY, MEHII
nomupeHi. MerogaMu IITYYHOTO 1HTEJIEKTY HAa3WMBAaIOThCS METOAW  IMITalii
PO3YMOBOI JISJBHOCTI JIIOAMHM. [0 uyuciaa Takux METOMIB CTaBIATHCS: HEHpPOHHI
Mepexi (IMiTalis MPUCTPOIO TOJOBHOTO MO3KY), HEUITKa Jorika (iMitauis Mmporecy

HpHﬁHHTTH piH_IeHB JIOIVHOK B YMOBaAX HEBH3HAYEHOCTI HAa OCHOB1 HEYITKHX
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MpaBUII), €KCIIEPTHI CUCTEMHU (IPUUHATTS PIlIEeHb 0 3a3[aJeTib NEBHUX MPABUIIAX)
11H.

Perynsatopu 31 CTpPYKTyporo, IO 3MIHIOEThCS, MAalOTh BIIACTUBICTH
aJanTyBaTUCAd 10 3MIH CHUTYyallli Ha TEXHOJIOTTYHOMY OO0'€KTi, O 3MIHU PEXHUMIB
poboTH i T.1.

3ajie)XHO  BiA BUJAY BHUKOPUCTOBYBAaHOI  €HEpPrii Kepywuli HpHUCTPOi
HIAPO3IISIOTHCS Ha
- MEXaHIYHI,

- TIApaBIIiuH1 (BUKOPUCTAETHCS €HEPTisl BOJIN),
- MHEBMATUYH1 (BUKOPHUCTAETHCS €HEPrisi CTUCHEHOTO MOBITPS),

- €NIEKTPUYHI.

Jlekuisa 15. KoHTpoJsiepy i CTPYKTYpH HNPOCYHYTHX CHCTEM

yIPaBJIiHHSA

15.1 KonTposaepu cucrem ynpapJiiHHS

VY cydyacHMX CUCTEeMax KEepyBaHHS BUKOPHUCTAIOTHCS TMEPEBAXKHO EJIEKTPUUHI
npucTpoi. TUIbKM aHAJIOrOBl TUIOBI ¥ JIOTIYHI KepyIOUl MPUCTPOI MOXKYTh OyTH HE
TUIBKU €EKTPUYHUMHU.

Perynsaropu BUTOTOBISIIOTCS 200 Y BUTJISA1 OKPEMHUX CAMOCTIMHUX MPUCTPOIB,
10 MAKII0YAOTh 10 00'€KTY yNpaBiiHHA, 00 y BUIJISA1 MOIYJIIB PETYIIOBAHHS IS
KOHTPOJIEPIB 1 PEECTPATOPIB.

Ha Bxin perynstopa nomaerbcst abo Oe3mocepeHbO CUTHaji 3 JlaTyuka, ado
CUTHAJl 3 IEpeTBOpIOBaya, LI0 NEPETBOPUTH CHUTHAN 3 JaTYMKa B YHI()IKOBAHUU
CUTHaJ, ab0 CHUTHAJ, NPONOPLIMHMI pI3HUII MDK 3aJaHUM W OOMipIOBaHUM
3HAUEHHSMH PEryJIbOBAaHOrO MapaMeTpa. BUXIAHUI CUTHAN 3 PEeryisiTopa MoJa€ThCs
Ha BUKOHABYUU MPUCTPIH.

KonTponepoM Ha3uBaeTbcss LUGPOBUN KEPYHOUHM MPUCTPiH, IO BOJIOAIE
BJIACHUMH OOYHUCITIOBAIBHUMU pecypcamMu (IpolecopoM, Mam'ssTTio ¥ T.1.), IO
J03BOJIIE MOMY BHUKOHYBaTH KpiM (YHKIIM KepyBaHHA JOMOMIXKHI (DYHKIII:
30epiraHHs  apxiBiB, Mepeaadya  JaHUX  4Yepe3  MOJEM,  JIIarHOCTHUKY,
CaMOHACTpOIOBaHHs, INepenporpaMmyBaHHs W T.4. Tomy ix Takox HazuBaroth [1JIK

(mporpamyBanbHi Joriydi kouTposnepu) abo PLC (Programmable Logical Controller).
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VY 3B'13Ky 3 OypXJIMBUM 3pOCTaHHSM BUPOOHHUIITBA MiHIATIOpHUX Pc- cymicHuX
KOMIT'FOTEpIB OCTaHHI BC1 YACTIIIE CTAJId BUKOPUCTATH SIK KOHTPOJIEPH.

[lepmia it ronoBHa nepesara Pc-koHTposiepiB MOB'sI3aHEe 3 IXHBOIO BIAKPUTICTIO,
o a03BoJisie 3actocoByBatd B ACY BcTaTkyBaHHA pi3HuX Pipm. Tenep kopuctyBau
HE IPUB'SI3aHUM 10 KOHKPETHOTO BUPOOHUKA.

Jpyra BaxiMBa mepeBara ix moJiirae B OUIbLIE «POAMHHUX» 3B'A3Kax 3
KOMIT'IOTEepaMU BEPXHBOI'O PIBHA. Y pe3ysbTaTli HE MOTPIOHI JOAATKOBI BUTPATH HA
MITOTOBKY MIEPCOHAITY.

Tpers nepeBara - OuIblIe BUCOKA HANIMHICTh. 3BUYAHO PO3PI3HAIOTH DI3UYHY
W mporpaMHy HaJiiHICTh KOHTpoJepiB. Ilix ¢i3myHOIO HAAIHHICTIO PO3YyMIIOTH
3/IaTHICTh anapaTyp CTIMKO (YHKIIIOHYBaTH B YMOBaX HAaBKOJIMIIHBOTO CEPEAOBUINA
MPOMHUCIIOBOTO II€eXy W MPOTHCTOATU ii WIKIIIMBOMY BIuMBY. Ilig mporpamHoro
pPO3yMi€eThCs 3AaTHICTh Tporpamuoro 3ade3nedeHHs (I10) crtiiiko ¢yHKIIIOHYBaTH B
CUTyallisIX, 1[0 BHUMAarae peakiii B 3agaHuil uac. IIporpamHa HaJIdHICTb
BU3HAYAETHCA B Iepiny uyepry cryneHeM HamarogxeHocTl [10. Ockinbku B OUTBIIOCTI
Pc-koHTpOJIEpiB BUKOPUCTAIOTHCS KOMEpPLIKMHI HIMPOKO PO3MOBCIOKEHI W a00pe
Hajaro/pkeHi omnepaiiidai cuctemu (Windows, Unix, Linux, QNX # iH.), Te BapTO
OYIKYBaTH, 110 MpOrpaMHa HaJiiHICTh Oyae Buile, Hix B PLC.

OnepariiitHi cucTeMu KOHTPOJIEPiB MOBUHHI 33JJ0BOJILHATH HE TUIBKU BUMOTaM
BIIKPUTOCTI, ajie i BUMOraM poOOTH B PEXHUMI PeaIbHOTO 4acy, OyJid KOMMAaKTHI U
MaJii MOKJIUBICTD 3anycky 13 [13Y abo ¢nem-namsry.

BinbIIicTh CTPYKTYpP TaK 3BaHUX IPOCYHYTHUX» CUCTEM KEpyBaHHS MOxe OyTH
po3auieHe Ha kiacu (puc. 15.1):

1) mpocti CY, OCHOBY SIKHUX CTaHOBIIATH KEPYIOul MPUCTpoi R, mo mpaiowTs mno
tBepaux anroputmax (I1I/I-xkoHTponepu, JOri4H1 aAITOPUTMHU U T.A.);

2) CY 3 ajpanTaii€r, 10 CKiIaAy SKUX KpiM R BXOauTh TakoxX amanTtatop A,

MPU3HAYCHHSAM SIKOTO € BHOIp TEBHOI CYKYITHOCTI IpPOILEIYp, IO OIHUCYIOTh
MpoIeC KepyBaHHS M peanizyroTbes B R 3 0e3/1idl MOTEHHIMHO MPUITYCTUMHUX
MpOIIeAYp Ha MiJCTaBl aHAJI3y CIIOCTEPEKYBAHUX CUTYaIIi;

3) MmoaeabHi CY, 110 BUKOPUCTAIOTH 13 METOIO KEPYBaHHS 3HAHHS JI€KJIApATUBHOIO

xapakTepy npo 00'ekT kepyBaHHs (OVY) y BUIIIsIA1 OKpeMOro 0J10Ky-Moeli 00'exkTa
M.

b
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4) cemuornuHi CY, 1o MicTiATh OJIOK iHTepmperaropa I, 3aBAaHHSIM SKOrO €

IHTEepIpeTalis CHOCTepeKYBaHUX BIANOBIIHUX peakiiii cepepoBuma i OY Ha
BIUTMBU 3 OOKy Kepyrouoi wactuHu CVY ¥ mponecis, mo mnporikatote B OV, y
TepMiHax Mojenl oO'ekta M s amanTamii  mapaMeTpiB 1 CTPYKTypHU
BUKOPUCTOBYBaHO1 Mpu ymnpapiiHHi Mmoxenmi. [loniOno anmantaropy A B CVY 3
ajJlanTalli€ro, 1o 3MIHIOE CTPYKTYPY OJIoky R, iHTepriperatop I 3MiHIOE CTPYKTYpY
omoky M. Ha Bimminy Bigx A B Omoky | BiACyTHIN 3a3panerinp 3agaHa Oe3miy
MOTEHIIITHO MPUIIYCTUMUX TMPOUEAYp, OCKUIbKM 3akianeHi B [ mpouenypu
HaBYaHHS HOCSITh XapakTep aJanTailii 10 yMOB 30BHIIIHBOTO CEPEIOBUIIIA, MOJIETh
K01 Moxe OyTu HeBigoMa, Tomy CY JaHOro Kiacy 4acTto MICTATh 000€ HUX OJIOKY

(cemuotnuni CVY 3 ajanraii€ro).

ZAA

r) 1)

Pucynoxk 15.1 — Crpykrypu CY

Ha puc. 15.1 mnpencraBieHi cTpykTypu mnepepaxoBanux kiaciB CVY, ge
MPUIHATI TO3HAYEHHS:

R - kepytounii npuctpii,

W - 06'ekT ymipaBninus (OY),

A - aganratop,

I - inTepnperarop,

U - xaHan nepenayi kepyrounx BiiuBiB Ha OV,

Y - xaHan nepenayl KOHTPOIbOBAHUX TEXHOJIOTTUHUX MapaMeTpiB,
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Ur # Yr - BIANOBIAHO Kepyloul BIUIMBH, IO MOJENIOIOThCA 3 00Ky R 1
BIAMOB1Ab 00'ekTa W,

Z A Wi Z; - BIUIUBH, 1110 ONTUMH3YIOTh 3 00Ky KOMIOHEHTIB A U | BiAMOBIIHO.

15.2 EjleKTpU4Hi BUKOHABYI PUCTPOI

BukoHABYMM NPHUCTPOEM  HA3UBAETHCA MPUCTPIA y CHUCTEMi KepyBaHHS,

0e3locepelHbO pealli3ylounil Kepylrouuid BIUIMB 3 OOKYy peryistopa Ha oOO0'eKT
KEpyBaHHS [UIIXOM MEXaHIYHOI0 MEePEMIIIECHHS pPeryJ/JoBajbHOr0 OpraHa) oo'exra.
binbuiicte kepytounmx BIUIMBIB Yy HedTenepepoOui, HadTOBUIOOYTKY U
Ha(TOXIMIi peani3yeTbcsl NUIIXOM 3MIHM BUTpPAT PEUYOBHUH (HANpPUKIIAT, CUPOBHUHH,
NaJKBa, KyOOBOTO 3aJIMILIKY KOJIOHH # T.1.).
PiBHSIHHSI CTaTMKM BUKOHABUMX MPUCTPOiB A BUTpatu F pinunu abo razy

MOKCE 6YTI/I OIIMCAaHE K
F= F(AP, Vv, P, C], Cz, ),

ne AP — mepemnaa THUCKY Ha pEryliOBajIbHOMY Oprasi, v - B'SI3KICTb, p —
iinbHIicTh, C; — Aeski mapaMmeTpu, IO 3aliekaTh Bl KOHCTpYkIii PO, pexumy
BUTIKaHHS MOTOKY U T.J.

CrangapTHi BHMKOHABYI  MeXaHi3MH  TMpaIlOlOTh Yy  KOMIUIEKTI 3
pPEryiIOBaJlbHUM  OpPraHOM, YTBOPIOIOYM  pa3oM  BUKOHAaBYl  MPUCTPOi, 1
KJIACU(DIKYIOThCSA:

- MO BHJY €HEeprii, IO CTBOPIOE TMEPECTAHOBOYHE 3yCWLIS (EJEKTPHUYHI,
MHEBMATHUYHI1, T1IpaBiyHi | 1H.);

- 0 BUAY pyXy (IIPsIMOXOJI0B1, 0JJHOOOOPOTHI I 6araTo000pOTHI);

- 33 OPUHIMUIIOM CTBOPEHHS IMEPECTAaHOBOYHOIO 3yCHJUIS (MEeMOpaHHI, MOPIIHEBI,
cuiIb(OHHI, JTOTIATEB1, €IEKTPOMArHITHI, €JIEKTPOJABUTYHOBI i 1H.).

EnexTpuyHi BUKOHaBYI MEXaHI3MH MalOTh IE€pEBaru: BUCOKa HIBUIAKOIS,
KOMITIaKTHICTb, JOCTYIHICTh JIKEpesia €Heprii, Oulbllll NepecTaHOBOYHI 3YCHJIUIS.
Heponiku: nopoxHeda, HEOOXITHICTh 3aXOJIB 3aXUCTy Yy BHUOYXOBO- 1
MOKEKOHEOE3MEYHUX YMOBAX.

[ligpo3ainsitoThCA HA  €JNEeKTPOJABUT'YHOBI  (IpWUBOJ  BiA  JBUryHA) 1

€JICKTPOMAarHITHI.
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