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KHUT A |
IINTIAHYBAHHSA, MOJAEJTIOBAHHSA, BEPUDIKAILIA TA
YIIPABJIIHHSA B KOMIT' OTEPHO-IHTETPOBAHUX

CUCTEMAX
Cnucox ckopouenb

APM — aBTOMAaTHU30BaHE PoOoYe Micie

AC — aBTOMATHU30BAaHUM CKJIal

ACKIIB — aBTOMAaTH30BaHa CHUCTEMa KOHCTPYKTOPCHKOI IiITOTOBKH
BUPOOHMIITBA

ACH/JL — aBTOMaTH30BaHa CUCTEMa HAYKOBHUX JOCIIPKEHb

ACTIIB — aBTOMAaTH30BaHa CHUCTEMa TEXHOJOTIYHOI IIATOTOBKH
BUPOOHMIITBA

ACYB — aBTOMaTH30BaHa CUCTEMa YIPaBIIiHHS BUPOOHUIITBOM

ACVYTII — aBTOMAaTH30BaHa CHUCTEMa YIPABIIHHSA TEXHOJOTIYHUM
poIiecoM

AT3 — aBTOMAaTH30BaHUI TPAHCIIOPTHUH 3aci0

ATCC — aBTOMAaTHU30BaHa TPAHCIOPTHO-CKIIA/ICbKa CUCTEMA

AY — aNITOPUTM YTIPABITIHHS

ALII — aHAJIOTOBO-IIM(POBUIT TIEpETBOPIOBAY

BII — BUpOOHUYMH Tporiec

A — rHyYKa aBTOMaTH30BaHa JIUTbHUIIS

'AJl — rHyYKa aBTOMaTH30BaHa JIHIs

I'BK — rHyYKa BUpOOHNYA KOMIpKa

I'BM — THYYKHI BUPOOHHYUI MOIYITB

I'BC — rHyYKa BUpOOHMYA CHCTEMA

I'KIC — FHYYKa KOMIT' FOTEpHO-IHTETpOBaHa CUCTEMA

I'KC — I'Hy4YKa KOMIT FOTEpH30BaHa CUCTEMA

I'KCIIOY —rHyuki KOMIT F0TEepH30BaHi CUCTEMHU MMATOTOBKH,
oprasizariii i ynpasiiHHS

JUIIT — IUCKpETHE JIiHIIHE TPOTrpaMyBaHHS

EOM — €JIEKTPOHHA 0OYNCITIOBAIEHA MaIlTHA

IBC — iHTerpoBaHa BUPOOHNYA CCTEMA

IKCII — iepapxiuHa KoibpopoBa citka Ilerpi

K1 — KOHCTPYKTOPCbKa JOKYMEHTAITis

KIC — KOMIT' FOTEpHO-IHTETpOBaHa CUCTEMA

KCII — KoJpopoBa citka Ilerpi

KCVYIB — KOMIT FOTEPU30BaHa CHUCTEMa YIPABIIHHS 1HTEIPOBAHUM
BUPOOHHIITBOM

JIIT — JHIHE TPOTpaMyBaHHS

JILIT — JIHIHE [UT0YKCeNbHE TPOTrPaMyBaHHs

MIIC — MIKPOIIPOIIECOPHA CUCTEMA

OCUITY  —omnepamiiina cucrema YITY

OTACY — OpraHi3aiiHO-TeXHIYHA aBTOMAaTHU30BaHa cucremMa
YIpaBITiHHS
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— 00’ KT ympaBIiHHA

— IIpoTrpaMHe 3a0e3MeYCHHS

— MIPOTPaMHO-MaTeMaTHYHE 3a0e3MeYCHHS
— TIOHAJIOTIEPATHBHUI IHTEPBAT

— MMaKeTH NPUKIAIHUX IPOrpam

— MepepoJKyroYa CiTKa

— MPUCTPIi YUCITOBOTO MPOTPAMHOTO YIIPABIIIHHS
— poOouwnii opran

— cuUCcTeMa aBTOMATH3allil IPOTPaMyBaHHSI
— cUCTeMa aBTOMATH30BAHOTO MPOCKTYBaHHS
— CHCTeMa OTIEPaTUBHOTO YIIPABIIIHHS

— citka Ilerpi

— CEJIeKTHBHA CITKa

— CHCTEeMa YIpaBIIiHHS

— cuCcTeMa yIpaBJIiHHS 023010 TaHUX

— TEXHOJIOTTYHE YCTATKYBaHHS

— yIpagBJisiroua mporpama

— nu(po-aHAJIOTOBUI IEPETBOPIOBAY

— mudpoBuii AudepenianpHui aHaIi3aTop
— UTbOBA (HYHKILIS

— YUCIIOBE MPOTPaMHE YIPaBIIiHHS
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“ Fapuuil nouamox — He OpiO's30K,
xou [ nouyunacmvcs 3 Opi0'asky”
(Coxpam)

Beryn

Sk moka3zye 3apyObKHHI JOCBIM 1 TOCBIJ MEPEIOBUX Tay3ed Haroi
KpalH{, THYYKICTh aBTOMAaTH30BAaHMX TEXHOJIOTIYHHX IPOILECIB B yMOBax
3pOCTaHHsI THUTOMOi Baru ApiOHOCEpIfHOrO GaraTOHOMEHKIATYpHOTO
BUPOOHMIITBA MOXe OyTu 3a0e3rneueHa OpraHi3almi€l0 OCTaHHBOTO 3a
MOJIYJBHHUM 1 i€papXiYHUM MPHHIIUIIAMH, OCHOBY SIKOTO CKJIQJal0Th THYUYK1
KoMmIT' toTepHo-iHTerposani cucremu (I'’KIC).

[lepexin Bix THYYKHX BHPOOHMYUX CHCTEM [0 KOMII IOTEPHO-
interpoBannx cucreM (KIC), pazom 3 TuUM, TPYHTYeTbCS Ha HOBHUX
TEH/ICHIISIX K y TEXHIYHOMY BIOCKOHAJIEHHI CAMHUX KOMIIOHEHTIB TaKHUX
CHCTEM, TaK 1 Ha MiJBUINEHHI €()EeKTUBHOCTI iX 3KOOPAMHOBAHOI POOOTH 1
oprauizaiii HaJifHOro THYYKOro yrpaBiiHHs. [IpakTuka mokasye, o muM
NUTAaHHAM TPHIUIAETHCS HENOCTAaTHS yBara, a Ii¢ TPU3BOJUTH [0
30UTBIIICHHS TEPMIiHIB OCBOEHHS HOBOI MPOAYKIIi 1 HEIOCTaTHBOT
e(EeKTUBHOCTI BUKOPUCTAHHS KOIITOBHOTO TEXHOJIOTIYHOTO YCTaTKyBaHHS
yepe3 HU3bKY SKICTh 1 HaAIWHICTh YNpaBIIHCHKUX pimeHb. OTke, OJTHIE0 3
BAXJIMBUX KOMIIOHEHTIB MIATOTOBKU CTYAEHTIB JAaHUX CIEIIAIbHOCTEH €
BUKJIQIaHHS TUCIMILIIH, TIOB' 13aHuX 13 3amayamu ynpasiiinas IKIC.

MeTo1o MiIroTOBKH JTaHO1 KHUTH OyJI0 HaJaHHS CTYACHTaM 3HaHb B
raiy3i cydacHHX ysBJI€Hb II[0JI0 METOJIOJNIOT1] anropuTMizaii Ta Bepudikamii
3aad  YIpaBIiHHS KOMIT IOTEpU30BAaHUM IHTETPOBAHUM BHPOOHHUIITBOM
(KIB). Pazom 3 TuM, BUBUCHHS MaTepialy Mae Ha METi HaJaTh CTYACHTaM
HAaBUYKH Yy BHUKOPHCTaHHI €(QEeKTHMBHHX CIOCO0IB TMOOYIOBU MPOrpamMHO-
MAaTeMaTU4IHOI'O 3a0e3reuyeHHs OpraHi3aIiifHO-eKOHOMIYHOTO,
opranizaiiitno-texaiunoro ympaniinus ['KIC ta 4ncioBoro mporpamHOro
ynpagniaas (UITY) Hioro okpeMumu 00poOHUMHU PECYpCaMH.

[IpoaHanizoBaHO €BOJIOI0 ABTOMATH30BAHOTO BUPOOHMITBA 1
HaBE/ICHO TNPHYUHM, SKI MPU3BETH 10 CTBOPEHHS CYYaCHUX IHTETPOBAHUX
CHCTEM 3 BHUKOPUCTAHHSM KOMII IOTEPHUX TEXHOJIOTIH BimoOpaskeHHS 1
NepeTBOPEHHs iH(pOopMaIlii, yrpaBlIiHHSI Ha BCIX PIBHIB TAKHX CUCTEM.

Po3rnsiHyTo TEOpeTHuHy Ta IHCTpyMEHTalbHY 0asd, 3a JOMOTOI0
SKHX CTBOPIOIOTHCS 1HXKEHEPHI METOJIM PO3B'sI3aHHS MPOOJIEMH opraHizamii
e(eKTUBHOTO aNTOPUTMIYHOTO Ta HAIIHHOTO MPOTPAMHOTO 3a0€3MEeUeHHS
I'KIC. Buknamaerbest JOCBi CTBOPEHHS Ta OJAIOTHCS TPUHITUITH OOy J0BH
CHCTEM  OpraHi3aliifHO-eKOHOMIYHOTO, OpraHi3alifHO-TEXHIYHOTO  Ta
BUKOHABYOTO PiBHIB YIPaBIiHHS.

B kHuU31 3HaWIIIM BiOOpakeHHS CydacHI TEHIEHIi O iHTerpamii
yrnpaBiinHs  enemeHTamu  KIB, posrisiHyro  iepapXii0  ympaBiiHHSA
BUPOOHMYMMH MPOIIECaMU 3 BU3HAYEHHS 33/1a4 Ha KOXKHOMY DPiBHi, METOIH
Ta 3aco0M aucreTdepusallii MaTepialbHUX MOTOKIB, a TaKOX Cy4acHi
MeToau iX Bepuikarii. Ik MaTematnyHa (Gopma TMOJaHHS MaTepialbHO-
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iHpopmaniitaux mporecie B KIB Ta ix Bepudikamii po3risgaroThes
JIMCKPETHO-TIOIHHI Mozeni Ha 6a3i amapaty ciTok Ilerpi, a sk MeToI0JIoT s
pO3B‘si3aHHA — IMITAIifHI METOIM JOCHTIKEHb, METOIU MAaTEeMaTHYHOTO
pOrpamMyBaHHS.

Takox TOJAarOTbCs OCHOBM OpraHizailii mporpaMHOTO YIpaBIIiHHS
BukoHaBunM piBHeM ['KIC, HaBOIUTBCA TEXHOJIOTIS TMPOTpPaMyBaHHS
¢dbopMOyTBOpeHHsI 00'€KTIB 0OpoOKM Ta pyxy pobodoro opraHy
TEXHOJIOTTYHOTO yCTaTKyBaHHSI. Po3kpuBaeTncs CYTTEBICTD
IHTEPNOJAMIKHOTO  Tpolecy 1 HWOro BINIMB Ha  SKICTh  IMPOLECY
(hOpMOYTBOPEHHSI, HAaBOIATHCS CTPYKTypa Ta CIOCOOM peamizarfii 3amadq
MPOrPAMHOTO yrpaBiiHHS B cuctemax UITY, BUBHAYAIOTHCS OCHOBH CUCTEM
aBTOMATH30BaHOI IITOTOBKH YHPABJISIOUMX TPOTPaM O YCTaTKyBaHHS 3
4qIry.
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“ Tomy wo Bu ne mooceme pobumu
yece, wo xoueme, mo badcatime
MIbKU — MO20, WO  Modceme
spooumu” (Tepenyiit ITy6nit)

. Po3gin 1
OPI'AHIBAIIMHO-TEXHOJIOI'TYHI OCHOBHA
NOBYJOBU I'KIC BIHTETPOBAHOMY BUPOBHUIITBI

1.1. HanmpsAMKH Ta LLISIXH PO3BUTKY aBTOMAaTU3alil BUPOOHUYMX

cucreM

JliajexTrKa pO3BUTKY OCHOBHHX METOJIB Oprasizaiii BUpOOHHUIITBA
MOKa3ye ICHYBaHHS CTajiil Ta iX CKJIAJIOBUX €TaIliB aBTOMAaTH3allii, 3MiHa
AKUX OOyMOBIJIEHa 00’ €KTHBHO ICHYIOUMMH MPOTHUPIYUSIMHU MDK BUMOTaMHU
e(eKTUBHOCTI Ta MOOUIHPHOCTI BUPOOHHIITBA, 30KpEMa, MK IiIBUIICHHAM
MPOAYKTHBHOCTI Ta CKOPOYEHHSM TEPMIHY OCBOEHHS HOBOI IPOJYKIIii.
3arasibHa TEHJEHINSE PO3BUTKY CTaliil mepenbadae TOBTOPHUH pyX ¥y
HanpsIMKY BiJl YHIBEpCAILHUX OJWHHIIb YCTATKYBAaHHS JIO 1X Cremiaizamii
Ta TPYMyBAaHHS y KOMIUIEKCH. TaKuM YWHOM, KOXKHA CTafis 3arajioM MOXKe
BKJTIOYAaTH YOTHPH OCHOBHUX €TAIlH:

— YHIBepcaJlbHEe YCTaTKYBaHHS SIK OJJMHULIS O0JIaHAHHS,

— cIieniaizoBaHe YCTaTKyBaHHS SIK OJWHUI 00JIaIHAHHS;

— YHIBepcallbHI CUCTEMH YCTAaTKyBaHHs, 00 €JHaHi y TpYIH, JiHii,
IUIBHUI,

— CIIeliali30BaHi CUCTEMHU yCTaTKyBaHHSI.

Tak, Ha MOYaTKy PO3BUTKY aBTOMAaTH3allii BUPOOHHUIITBA TOJIOBHOIO
3amaver0 Oyso 30UThIIEHHS OOCSTY BHITYCKY JOCHUTH OOMEKEHOTO KOJia
TOBApiB 3HIDKEHHSIM MUTOMHX BUTPAaT HAa BUPOOHHIITBO OJUHHII TOBapy.
OcHoBHUI crniocid po3B’s3Ky Ii€i 3amadi mosidraB y MOTJIMONCHHI MOALTY
mpami, KOJM POOITHUK 3 BITHOCHO BY3BKOIO CIIEIlialli3allil0 BUKOHYBaB
0aratopa3oBo TIOBTOPIOBaHI HaWIMpOCTImIi omepalii, He MNoTpedyrun
BHCcOKOi KBamidikarii. BigOyBanmucst crangapTusaiis ToBapis, 30UIbIICHHS
qHuciIa OKpeMHX JeTaliell 1 ormepamiii Texmpolecy iX BHTOTOBIICHHS,
yHidikamis BupoOHUITBA. OMHAK Yy MOJAIBIIOMY IOYaJUCS 3MIHU B
CTPYKTYypl TMOMUTY, KOJM TEPBHHHI MOTPeOM OYyiIM 3aJ0BOJICHI MAacOBHM
BUPOOHMIITBOM OCHOBHMX BHJIB TOBapiB, 1 mouamacs audepeHiamis
MOTIMTY 32 HOMEHKJIATYPOIO TOBapiB Ta iX sikicTio. OHOYACHO B CepeuHi
CaMoro BUPOOHMIITBA 3’ ABHIUCS (DAaKTOPH, IO CHPHUSIIA TIEPEXOY 0 HOBOI
MO/IeJi BAPOOHUIITBA.

TakuM 4YWMHOM, BHHHKIO COILIAJbHO-€KOHOMIYHE 3aMOBJICHHS
CYCHIJIbCTBA Ha CTBOPEHHS KOMIUIEKCHO-aBTOMATH30BaHUX BHUPOOHUIITB Ha
0a3i rHyukux KoMmi toTepHo-iHTerpoBanux cucrteM (['KIC), ske wmoxna
peani3yBaTu K Cy4aCHHM piBHEM HAayKOBO-TEXHIYHUX 3HaHb, TaK 1 piBHEM
PO3BHUTKY TEXHIYHUX 3aCO0IB.

OTmxe, mialeKTUKa PO3BUTKY aBTOMAaTH3allii BUPOOHWYMX IPOLECIB
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Ha ocHOB1 ['KIC moxe OyTu BiATBOpEeHa y BUTJISAII CITipati, sSika HaBeJeHa Ha
puc. 1.1.

VI. CamoHaBuanbHi
BUPOGBHMYI cucTemMun \ ° °

V. Be3BigMOBHI
CaMOBIAHOBIIOOYI
BUPOGBHMYI cucTemMun

<

. IHTerpoBaHi
BUPOGHMYI
cuctemn

ObpobntoBarnbHi, cknaaanbHi LeHTpu

ABTOMaTU30BaHUI 3aB0OA
° CAINMP, ACTNB

CneuianizoBaHi BepcTatn
3uny

° AsTtomartu 3 UMy

a CneujanizosaHi Bepcraru

. THyuKi BUPOBHUYI
cuctemm

. Yucriose nporpamqe \
ynpaBniHHA
MaluMHamu

Bepcratu 3 UMy

ABTOMETIAHHi niwii 3 UMy

. ABTomatu3auist
po6oyoro Lmkny

MaLmH YHiBepcanbHi Bepctath

° ABTOMaTUYHI NiHiT ° i
Puc. 1.1. Cxema dianexmuynoco po3eumky eHy4Ko20 6UupoOHUYmMea

Ha I cranii po3BuTKy aBromaruzauii — “Aemomamuzayis po6ouo2o
yukny mawun” — 3aco0u BUPOOHHUIITBA MPONIIIN NUISIX Bil YHIBEpCAIbHUX
BEpCTATiB, YHIBEpCAIbHUX, CICMIaJbHUX 1 CIICIialli30BaHUX aBTOMATIB 1
HaIiBaBTOMATIB JI0 arperaTHUX BEpCTaTiB, AaBTOMATHYHHUX JIHIA 3
arperaTHUX BEpCTaTiB, YHIBEpPCAIHHHUX aBTOMATIB 1 JIiHIM Ha iX OCHOBI.
Jiomuna mepenama MamwmHaM  GyHKIIE 0OpoOKM TpeaMeTiB  Tparli,
3aMuIUBIIA co01 (QyHKIIT 0OCTyroByBaHHsS Ta YNpPaBIiHHSA MAaIlWHAMH 1
BUPOOHMIITBOM B HUIOMY. [IpHHIMIT ympaBiTiHHS, IO 3aCTOCOBYETHCS [0
TEXHOJIOTITYHOTO  YCTAaTKyBaHHs  Miei  crajfil,  3acHOBaHWA  Ha
eJIEKTPOMEXaHIYHOMY YIIPaBIIiHHI.

I'pannunOIO POopMOTO OpraHizaiii BUpOOHUIITBA ITIET CTalii PO3BUTKY
aBTOMaTH3allil B MamIMHOOYAYBaHHI CTaJIM KOMIUIEKCHI aBTOMAaTHYHI JIiHi{
Ta aBTOMATHYHI 3aBoju (30Kpema, aBTOMATHU4YHI 3aBOJH 1O BHUPOOHHUIITBY
MIIIIATHUKIB, BUTOTOBJICHHIO aBTOMOOUIBHUX TOPIIHIB TOIIO) 3 BUCOKUM
pIBHEM TPOJIYKTUBHOCTI, ajie MaJiol0 MOOUThHICTIO. Lleit piBeHb pO3BUTKY
BUPOOHUIITBA 3a0€3MEUYNB 3HAYHE IMiJIBUIIICHHS TPOYKTUBHOCTI mpari (y 5—
10 pasiB) i 3umxkeHHs cobiBapTocti (Ha 30-50 %), oxHAK 3aCTOCOBYETHCS
TUTBKH Y MaCOBOMY BUPOOHMIITBI BUPOOIB, KOHCTPYKIIIS SIKMX TPUBAIHMH dac
3aJIMIIAETHCS CTAOUIBHOIO.

Ha crBOopeHHs Ta Halaro/UKeHHsS S>KOPCTKMX AaBTOMATWYHHX JIHIN
BUTPAYAETHCS JI0 S POKIB, TEPMIH aBTOMATHU3AIlii CKIajae 8 pokiB 1 OuIbIIe.
ToMy KOHCTPYKIlisl BHUPOOIB, IO BHITYCKAIOThCS, HA TAKWX BHUPOOHUIITBAX
TpUBaJIMK Yac TIOBMHHA 3alMIIaTHCA He3MiHHOIO. KoHcepBatusm TBepaoi
aBTOMAaTH3aIlii HE 3aJ[0BOJILHSIE BHUMOTaM HAyKOBO-TEXHIYHOTO TIPOTPECY,
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MPUCKOPEHHST 3MIHIOBAHOCTI BHUPOOIB y MammHOOynyBaHHI. TakuM dYHHOM,
MIJIBUIIEHHS MPOAYKTUBHOCTI KOPCTKUX ABTOMATUYHUX BHPOOHHUIITB OYII0
JOCSTHYTO 3a PAaxXyHOK TIOBHOI BTpAaTH iX MOOUTBHOCTI. PillleHHs IHOTO
NPOTUPIYYS — IMIABUINEHHS MOOUIBHOCTI TMpPU OJMHUYHOMY 1 CepiiiHOMY
XapakTepi BUpPOOHHMIITBA — TIOBEPHYJO MAIIMHOOYIYBaHHS 3HOBY JIO
VHIBEpCATbHUX  BEPCTaTiB, aj€ OCHAIIEHHX CHUCTEMaMH  YHCIOBOTO
nporpamuoro ynpasiinas (YITY).

B pesynprari Il cranmis pO3BHTKY aBTOMAaTH3alii MPAKTUYHO
noBropuia I, ame Ha HOBOMY NPUHIUII TEpPEHAJArOHKEHHS — 3MiH1
Kepyrouoi mporpamu B cucteMi UITY, mio M03BOJMMIO 3HAYHO IiIBUIIUTH
THYYKICTh YCTaTKyBaHHS Ta CTBOPIOBAaHHMX Ha WOTO 3acagaxX aBTOMAaTHYHUX
THIHN.

Po3sButok 3aco6iB BupoOHuirta Ha Il crazii — “ Yucrose npoepamue
VIPAGNIHHA ycmamKyeanHsm” — €BOJIOIIOHYBaJIO Bix BepcrariB i3 UITY,
aBToMmatiB i3 UIlY, cneniansuux Beperati i3 UITY no GararoomepamiitHux
BepcTaTiB — OOpOOHMX IEHTpIB 3 iHAMBimyambHUMH cuctemamu YIIY i
moOy/IoBH Ha iX OCHOBI JUISTHOK i3 3aKIHUEHUM IIMKJIOM BHUTOTOBJICHHS
okpemux BHUpoOiB. JlrommuHa mepenae MmamuHI  (QYHKIIT  yrIpaBiliHHS
00poOKOI0 TpPEIMETIB Tpalli, 3aJUIUBIIM co0i (yHKIiI 00CIyroByBaHHS
MAaIllWH, TiATOTOBKM Ta opraHizamii BupoOHHNTBA. [IpuHIMT ympaBiiHHS,
BUKOPHUCTaHHUN Ha Wi€l cTanii, — Ie mporpamMHe yIpaBJiHHS YCTaTKyBaHHIM
Bin EOM. Buxopucranns ycrarkyBanus 3 YIIY pgilicHO 103BOJIHIIO
oJlep)KaTH 3HAYHUH e(eKT B OJMHUYHOMY 1 CepifHOMY BHPOOHHIITBAX,
OJTHAK IHIWBIAyaJlbHE JJIs1 KOKHOTO BEpCTaTa YIpaBJIiHHS BiJ] CBOET CTIHKU
UITY BusBWiIOoCS TpoMi3IkuM 1 joporuM. Kpim Toro, 3ammmanucs
HEBUPINIEHUMHU  3a7ayli  aBTOMATH3allii  yNpaBIiHHSA  MarepiaJbHUMHU
MOTOKAaMH Ha TaKUX JIUIBHMIAX, a TAKOXX 3aBAaHTAXEHHS CAMUX BEPCTATiB.
dopmoro opranizailii BUpOOHHUIITBA CTATM aBTOMATHYHI JIiHI1 yCTaTKyBaHHS
3 UITy.

P03BUTOK pOOOTOTEXHIKH 1 MOJabIIE YIOCKOHAJICHHS €IEKTPOHIKU
Ha OCHOBI MIKpPOIIPOIIECOPHUX 3acO0iB PO3KPWIM HOBI MOMIJIMBOCTI
NiIBUIIEHHS ~ pIBHA  aBTOMAaTW3alii ~ BUPOOHMYMX  TPOIECIB Yy
MaImuHOOy TyBaHHI.

CTBOpEHHSIM ITPOMHUCIIOBHX POOOTIB 1 yHIBEpPCATHHUX TEXHOIOTTYHIX
MmaimuH i Bepcrati i3 UITY, 6e3nocepennbo kepoBanux Bin EOM y pexumi
noxuty dacy, mouamacs III cramit  po3BUTKY aBTOMaTH3amlii B
MaImuHOOYTyBaHHI Ta IHIIUX TaXy3siX MPOMHUCIOBOCTI — “I HyuKi 6upobHuUi
cucmemu”. 3’ SIBUJIaCh MOXIIMBICTD 3B'S3aTH TEXHOJIOTIYHE YCTAaTKyBaHHS
€IUHUM YIPABIIHHSAM 1 aBTOMaTHYHUM TPAHCIIOPTOM, TOOTO CTBOPUTH
CUCTEeMH MAaIluH, 00 €IHAHWX CIUTBHICTIO IUIBOBOI  QYHKIIT —
BUPOOHUIITBOM BH3HA4YE€HOTO Buay BUpoOiB. Ha nmamiii cramii mrogwHa
3aliMa€TbCs OpraHi3alielo Ta MiArOTOBKOIO BHPOOHUIITBA, MOKJIABIIM Ha
MamuHu ~ QyHKIID OOpOOKM 1 YHpaBliHHS TpyHamMH YCTaTKyBaHHS.
3acTOCOBAaHMI TPUHIMIT YHPABIiHHSA CTaii — YHOpPaBIiHHSA BiJ JEKUTBKOX
EOM rpynamu mamme 3 ¢$oOpMOI0 oprafizanii BUpOOHHUITBA Yy BUTIISIL
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THYYKHX aBTOMAaTH30BaHMX MUTbHHI, JIiHIA, mexiB. Ha mpoMy piBHI
3'SIBUIMCSA TIEPEAYMOBH 1 TOdYalocs 3'€IHAHHS B €IMHY KOMII FOTEPHO-
interpoBany cucremy (KIC) ycix BUpOOHMYMX (QYHKIIIH: KOHCTPYHOBaHHS,
TEXHOJIOTIYHOT MIATOTOBKM BUPOOHMIITBA 1 BUTOTOBJICHHS BHUPOOIB, IO 1
CTaJI0 OCHOBOIO CTBOPEHHS THYYKHX BHpoOHHUKX cucteM ('BC). Buxoasuu
13 3aranbHUX TEHJCHIIH PO3BUTOK 3aco0iB BUPOOHMIITBA Ha Wi cTamii
BU3HAYAETHCS TAKUMHU (POPMaMHU peaizailii eTamiB aBToMaTH3aLlil:

— OararodyHKIIOHAIbHE yHIBEpcaJbHe ycTaTKyBaHHs 3 UITY,

— aBTOMAaTHU30BaHUI TPAHCIIOPT;

— CHCTEMH  aBTOMAaTH30BAaHOTO TPOEKTYBaHHS 1  IIJITOTOBKH
BUPOOHMIITBA,

— aBTOMAaTH30BaHUH 3aBO/I.

HesBaxxaroun Ha Takuil gianekTWyHAil xip moxii, mossa ['BC
MOPOJIKYE CepHO3HI MPOOIEMH, OJTHA 3 AKUX (HAMOUIBIN iICTOTHUX) MOJISTAE
B HacTymHoMmy. Y 3B's3ky 3 TuM, mo ['BC MaroTh MpOIyKTHUBHICTH Yy
JeKiTbKa pa3iB OUIbIIy, HDK 3BHYaifHA JIOAMHO-MAIIMHHA BUPOOHHMYA
cHcTeMa, BHHUKIM TBEPJAI BUMOTH JI0 CKOPOYEHHS TEPMIHIB TEXHIYHOI
MiATOTOBKA BUPOOHHUIITBA, IO CTajlla OJHUM 3 OCHOBHUX CTPUMYIOUHX
¢daxkTOpiB 30UIBIICHHS IIBHJIKOCTI BHPOOHHYOrO TIPOIIECYy B LLIOMY.
Hacnigkom mosisBu I'BC BusBunacs mpoOiemMa CTBOPEHHS IHTETPOBAHHUX
BUPOOHUYHMX CHUCTEM, y SKHX 00 €KTOM aBTOMATH3allii € BeCh BUPOOHHUYUI
npoliec, MOYMHAIOYH BiJl HAYKOBUX JOCTIHKEHb, KOHCTPYIOBAaHHS BUPOOIB 1
3aKIHYYIOYH 1X BUTOTOBJICHHSM, BUIIPOOOBYBAHHSM 1 CKJIQyBAaHHSIM.

Hacrymua, IV cragis — “Iumeecposani eupobnuui cucmemu”,
MOYHETHhCS 31 CTBOPEHHS aBTOMATH30BAaHOTO BUPOOHHUIITBA, TOBHICTIO
iHTerpoBaHOro Ha ©0a3i EOM m'sATOrO TOKONIHHS, a 3aKiHYUThCS
CTBOPEHHSIM THYYKOTO aBTOMATUYHOTO 3aBOJy 3 OE3IIOHOI0 TEXHOJIOTIELO.
Ha wiit cramii mnepenbavaerbcss TPOBENEHHS TMOBHOI KOMIUIEKCHOT
aBTOMaTH3aIlii BUPOOHWIITBA BIA TPOEKTYBAaHHSI /O BHUTOTOBJICHHS
MPOIYKI[ii Ta CTBOPEHHS Ha 0a3i THYYKHX KOMI IOTEPU30BAHUX CHUCTEM
(TKC) inTerpoBaHMX BUPOOHMYHMX CHCTEM 3 MPUHIIMIIOM YIPABIIHHA —
IITYYHUH HTENEKT.

[Tomanpmmii po3BUTOK BHUPOOHMIITBA i€ MO MUISIXY BHUPIMICHHS
npoOieMu HaAIHHOCTI, CaMOCTIHHOI JIarHOCTHKM POOOYMX MAIIWH 1
3HaYHOTO  IIJBUINEHHS  PIBHSA  IHTENEKTYaJIbHOCTI  iH(popMaIliiHo-
VIPaBIAIOYUX Ta THYYKHX KOMIT IOTEPU30BAaHUX CHUCTEM. Po3BHTOK
3aCTOCYBAaHHS IITYYHOTO IHTEJIEKTY 3a0€3MEeUUTh YCIIIIIHE O3B’ I3aHHS i€l
3amaui Ha V — “be36iomosni camosionosnrogani eupooruui cucmemu” 1 VI —
“Camonasuanvui 6upodOHuyi cucmemu” CTANIIX PO3BHTKY aBTOMATH3AIlil
THYYKOTO BUPOOHUIITBA.

1.2. Y3araabHena crpykrypa I'KIC B inTerpoBanomy
BHUPOOHUITBI
Inmeeposana eupobnuua cucmema (IBC) — me OaraTtopiBHEeBa
iepapxiuHa cucTeMa, IO pealli3ye KOMIUIEKCHO-aBTOMAaTH30BaHE TPYIOBE
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0araTOHOMEHKJIaTypHe BHPOOHHUIITBO, SIKE Mepe0yIOBYETHCS ONEPATUBHO Y
BU3HAYCHOMY MapaMeTPUYHOMY Jiarma3oHi IPOayKILii.

Komnnexcno-aemomamuzoeane 8upobHuymeo TPHUITYCKAE HACKPI3HY
aBTOMATH3AI[II0 BUPOOHMYOTO IHMKITy BHITYCKY TPOIYKIIi — BiJ 3aBIaHHS Ha
NPOSKTYBaHHS JI0 TOTOBOI MpOAyKiii (“IpOEKTYBaHHS — IUIAHYBaHHS —
BUTOTOBJICHHS ), TOOTO aBTOMATH3aIlil HACTYITHUX HOTO CTaTil:

- IPOEKTYBAHHS TIPEIMETIB BUPOOHHMIITBA,

- MroTOBKA 3aCO0IB 1 TEXHOJIOTIYHUX MPOLIECIB BUPOOHHIITBA;

- OpraHi3ailisi IUTaHyBaHHS BUPOOHMIITBA;

- pearizarlis TUIaHiB BUPOOHUIITBA.

I'pynosa  mexuonociss  6upobHUYmMeEa  TPUITYCKAE MOKIMBICTD
opraizaifii 0araTOHOMEHKJIATypHOTO BHPOOHUIITBA, KOJIHM YCTaTKyBaHHS
MOBHHHE aBTOMAaTHYHO TepeOyIoBYBaTHCS Ha BUITYCK HOBOTO BHpOOy 1
BUKOPHCTOBYBATH MPH LIFOMY BECh HEOOXITHUN KOMILIEKC IHCTPYMEHTIB.

OTxe, aBTOMaTH3aIls 1 IHTETpallis BCIX CTajiil BAPOOHUYOTO LUKITY
npu3BouTh 110 cTBopeHHs [ KC Ha koXHIHN 13 HaBeaeHUX cTaniil. BHacmizok
nporo  yrBoproerscsi  IBC, mo peamidye  QYyHKIiIIO  THYYKOTO
KOMII' FOTEPU30BAHOTO  BHUPOOHHUIITBA, pPOOOTa BCiX (YHKIIOHAIBHUX
€JIEMEHTIB SIKOTO CHHXPOHI3YEThCS 0acamopienegoio KoMn' iomepuzo8amnoio
CUCMEMOTO YNPAGIIHHSL.

Crpykrypro IBC noninserscs na (puc. 1.2):

1) rHyuYKi KOMIT FOTEPU30BaHi CHCTEMH MIIrOTOBKH, OpraHi3aiii Ta
ynpasniaas (I'KC TTOY);

2) rayuky BupoOHuuy cucremy (I'BC).

Y I'KC I1IOY BxoasTh:

a) aBTOMaTU30BaHI CUCTEMU HaykoBoro jgociimpkenHs (ACH/I);

0) cuctema  aBromartu3oBaHoro  mpoektyBanHs ~ (CAIIP) i
aBTOMATH30BaHA CHCTEMa TEXHOJIOTIYHOT MIATOTOBKHM BHUPOOHUIITBA
(ACTIIB);

B) aBTOMaTH30BaHa cHcTeMa yrpaiiHHsg BUpoOHuITBoM (ACYB).

ACH/I B MOCITiJOBHOCTI CKJIaIOBUX BUPOOHHUOTO IUKITY € MEPIIOHO i
BAXJIMBOIO CTAIEI0 MPHU PO3pOOI HOBHX KOHCTPYKIIH, BY3JiB, BUPOOIB.
MeTtor poOOTH ITi€T CHCTEMHU € aHalli3 MOMJIMBOCTI BTUICHHS ie1 HOBOTO
BUpoOy Ta BHPOOJEHHS KOHICMIli WOro CTBOPEHHS. 3aJydeHHs 1
inrerpyBanas ACHJ] 10 Hackpi3HOro BUPOOHHUYOTO IUKIY JIO3BOJHUTH
chopmyBatu Texuiune 3aBmanHs (T3) Ta eckismii mpoekt (EIT) HOBOTO
BUPOOY 1 MiABUIINTH €(PEKTUBHICTH Ta SKICTh CTBOPIOBAHUX KOHCTPYKITIH.

CAIIP sx HacTymHas CTajisi HACKPI3HOTO BHPOOHUYOTO ILIUKITY
3a0e3rneuye aBTOMATH3AIlil0 TPOIECY KOHCTPYIOBAHHS HOBOTO BUPOOY 3
(dopMyBaHHSIM KOHCTPYKTypchbkoi mokymentanii (KJ) TexHigHOTO 1
pobodoro mpoekty Bupoba. Ilim mporecoM KOHCTPYIOBAHHS PO3YMIETHCS
MPOBEACHHS PI3BHOMAHITHUX pPO3paxyHKiB o0O0'€KTiB 1 cucteMm, Kl
MPOEKTYIOThCS, JOCHI/DKEHHS JUHAMIYHHMX, TEOMETPUYHHUX Ta IHIIUX
BJIACTUBOCTEH KOHCTPYKIIif, MOJIEIIIOBaHHS POOOTH BUPOOY B YMOBAX 3MiHH
30BHIIIHBOTO CEPENIOBHINA, a TAKOK BUTOTOBIICHHS KPECIeHb, CreH(iKaIlii
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y CKJIaJli TEXHIYHOI IOKyMEHTaIlii. BHACTIIOK 3aCTOCYBaHHS TaKO1 CHCTEMH
MIPUCKOPIOETHCS TIPOIIEC MePEX0ay BUPOOHUIITBA HA HOBI BUIM PO TYKIII1.

ACTIIB oxomioe MmUPOKEe KOJO  3ajad, I[OB' s3aHUX 3
MIAMPAIIOBAHHSIM KOHCTPYKIIII HOBOTO BHUPOOy HA TEXHOJIOTIYHICTH 1
PO3pPOOKH TEXHOJIOTITYHUX IPOIIECIB BUTOTOBIICHHS 1 KOHTPOJISI CKIIAJAHHS
BUpoOy. 3acTOCyBaHHS CHUCTEMH TPHU3BEAC JI0 BU3HAYCHHS HEOOXiTHUX
TEXHOJIOTTYHUX OTepaliid 1 BiIMNOBIIHOTO YCTaTKyBaHHS, Ha SIKOMY BOHH
OyayThb 3IIMCHIOBATHCS, 3 METOI0 MOIIYKY palliOHaIBHUX TEXHOJOTIYHUX
mapuipytiB (TM) mux omepariit. KpiM 1b0OT0, MPOBOIUTHCS HOPMYBaHHS
BHUTpAT PECypCiB 1 peKUMIB pOOOTH YCTaTKyBaHHS, IO BIUIMBAE HA 3aralibHY
e(EeKTUBHICTH BUPOOHUIITBA.

Hapemti, ACYB 3aBepmrye opraHi3amiifHO-miaroToB4i cramii
BUPOOHMYOTO LMKy Tepel  3IiMCHEeHHs  Oe3moceperHbOo  CaMoro
BUpoOHMIITBA. CKIAJHICTh 1 B3a€EMHa OOYMOBIICHICTh 3aJad YIpaBIIHHS
BUPOOHMIITBOM IpH3BeENa 0 HEOOXIHOCTI CTBOPEHHS Ta BUKOPUCTAHHS Ha
NPaKTUIl ABTOMATHU30BAaHMX CHCTEM YIPABIIHHS BUPOOHUIITBOM, SK
OaraTopiBHEBOI aBTOMATHM30BAaHOi CHUCTEMH YIpPAaBIiHHS OpraHizaliiHO-
€KOHOMIYHOTO KJIacy, MeTa SIKO1 KOOPAWHYBAaTH i CHHXPOHU3YBAaTH POOOTY
Bcix QyHkuioHanpHuX eneMeHTiB 'KC B iHTErpoBaHOMY BHPOOHUIITBI IS
peaizallii HaiOUTbII e(hEeKTUBHOTO YIPABIIHHS TEXHOJOTIUHUMH PEKUMaMU
BUPOOHMYMX JIAHOK, JHCIIETYEepPH3aIlii MaTepialbHUX TOTOKIB 1 IJIaHyBaHHS
nporecy BUPOOHUIITBA.

Crmin 3a3HauuTH, [0 BUKOPUCTAHWH TEPMIH “aBTOMATH30BaHA
CHUCTeMa VIPaBJIIHHA BUPOOHUIITBOM” € OUIBIN Yy3araJbHEHUM, SKHMA
MigKpecioe  (PYHKIIOHATBHY O3HAKy Kiaca OpraHi3amiifHo-eKOHOMIYHUX
cucTteM, a I TO3HAueHHs pIBHSA aBTOMAaTH3allil yNpaBIiHHSA 3a
CTPYKTYPHOIO O3HAKOIO MOKe OyTH 3aCTOCOBAHO TEPMiH “aBTOMAaTH30BaHA
cucTeMa YNpaBiiHHA HianpueMcTBoM”. TakuM YWHOM, 32 03HAKOIO 00‘€KTa
ynpasiinass ACYB cnig moAiIuTH Ha CUCTEMHM YIPaBIiHHS CTPYKTYpHUM
MiPO3/AUIOM, MIAPUEMCTBOM, 00'€THAHHSM, Tally3bl0, TEPUTOPIATHBHUM
KOMIUIEKCOM Ta HIIE.

I'nyuxa eupobHuya cucmema — 1€ CyKyIHICTb Y PI3HUX MOETHAHHIX
YCTaTKyBaHHS 3 YHUCIOBHM IPOTPaMHHM YIPABIIHHSAM (pOOOTH30BaHHX
TEXHOJIOTTYHUX KOMILJIEKCIB, BHUPOOHHUYMX MOMYJIB, OKPEMHUX OJWHUIIb
TEXHOJIOTTYHOTO YCTATKYBaHHS) 1 CUCTEM 3a0e3MedYeHHs X (QYHKI[IOHyBaHHS
B aBTOMAaTHUYHOMY PEXHMIi MPOTATOM 33/JaHOTO IHTEpBally 4Yacy, IO Mae
BJIACTUBICTh ABTOMATHU30BAHOTO TMEPEHANArO/DKEHHS MpHU BUPOOHUIITBI
BUPOOIB MOBUTPHOI HOMEHKIATYpH y BCTAaHOBJICHMX MeEXaxX 3HAYeHb iX

XapaKTePUCTHK.
I'BC Bxurouae HacTYnHi QYHKIIOHATBHI MiCUCTEMHU:
a) TEXHOJIOTIYHY MIJACHCTEMY — CKIQJA€Thbcs 3  KOMIUICKCIB
OCHOBHOTO TEXHOJIOTTYHOTO 1 TOTIOMDKHOTO YCTaTKyBaHHS,
0) mijcucTeMy YOpaBIiHHS — CKIQJa€TbCs 3  OpraHizailiiiHo-

texHiYHUX ACY i aBTOMaTH30BaHOI CUCTEMHU YIPABIIHHS TEXHOJIOTIYHUMHU
nporiecamu (ACYTII);

10
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B) CEpPBICHY MIJICHCTEMY — BHUKOHYE JIarHOCTUKY 1 pPEMOHT
OCHOBHOT'O TEXHOJIOTTYHOTO YCTaTKyBaHHS,

T) MJCUCTEMY IIIrOTOBKA BHPOOHHUITBA — 3JIHCHIOE MHIiIrOTOBKY
TEXHOJIOTIYHUX TMPOIIECIB, YIPABISIOYUX MPOrpaM 10 TEXHOJOTIYHOTO
yCTaTKyBaHHS, IHCTPYMEHTIB Ta MPUCTPOIB.

BupobHui 3aBaaHHs

T T TTTT T T T T | e a
+ CraH R .

v L2 L2
1 i
‘ ACHIL }»T_%E_“_.‘ CAMP }»_ _Ka _+‘ ACTIB }»_ _T_M__.‘ rBc F@QQHEU_TE%. ACYB |
L i

DyHKLOHANbHI nigcucTemMu ‘
Migcuctema
niaroToBKM
BUPOGHMLTBA

CepsicHa
nigcuctema

TexHonoriyHa Mipcuctema
nigcuctema ynpasniHHA

Komnnekcu ‘ ‘

)

OcHoBHoOro
penaryBaHHsi
[LiarHocTUkn

HecnpaBHOCTEN

ycratky
[onomixHoro
yCTaTkyBaHHs
ACY TN
OTACY
ACTMNB
BignaromxeHHs
Ta onepaTuBHOrO —

i

Mogyni MakeTv nporpam MakeTn Nporpam

[ MokarnbHoro ynpaBniHHs ycTaTkyBaHHSM
OneparnBHO-BMPOBHKUYOT AncneTyepuaaLlii
OnepaT1BHOrO KOHTPOIIO Ta KOPEryBaHHst

‘ TpynoBoro ynpasriiHHs yCTaTkyBaHHSM
ABTOMaTM30BaHWX NNaHOBUX PO3PaxyHKiB

MixonepaLiiiHoro TpaHCNopTyBaHHs

CknagyBaHHs Ta komnnekTadii
IHCTpyMeHTarnbHoro 3abesneyeHHst

ADanTuBHOrO BEZIEHHS! TEXMPOLIECY
BupaneHHs Bigxoais

PobBotoTtexHiku
CknagyBaHHs Ta komnnekTauii

KoHtponio sikocTi npoayKuii
TexHonorivyHnx npoLecis
Ynpasnsioumx nporpam

O6pobku
MpucTocyBaHb
IHCTpyMEHTY

Puc. 1.2. V3aeanvnena cmpykmypa enyukux Komn' iomepuzo8aHux
cucmem 8 iHmMezpoBaHoMy 8UPOOHUYMEBI

Takum wmuoM, min ['BC po3ymitoTh BHpOOHHYY OAMHHIO (JTiHIs,
TUTBHUIIS, 1€X, 3aBOJ), 0 (DYHKIIIOHYE HA OCHOBI OE3JIFOIHOT TEXHOJIOTII,
poboTa ycix BUPOOHUYHUX KOMIIOHEHTIB SKO1 KOOPAMHYETHCS K €JJMHE IUIe
3 0araTopiBHEBOIO CHCTEMOIO YIPABIIiHHS, sKa 3a0e3rneuye MBUIKY 3MIiHY
nporpam (QyHKIioHyBaHHA KommnoHeHTiB ['BC mpu mepexoni Ha BHITYCK
HOBOT MPOJTYKIIiI.

Knacudikanis 'BC 3ailicHIOETbCS 32 HACTYITHUMHU O3HAKAMHU:

— oprasizaiiiiHa o3HaKa OyI0BH;

— QyHKI[IOHATbHA O3HAKa BUKOPHCTAHHS;

— TuM KOH(]Irypamii TpaHCIIOPTHOT CUCTEMH;

— piBEeHb aBTOMATH3ALlI.

3a mepiIoro 03HAKOK BU3HAYAETHCS PO3BUHEHICTH cTpYyKTypH ['BC:

a) THy4Kuii BUpoOHUumnit Moy ('BM);

0) THyuyKka aBTOMAaTH30BaHA JIiHIS 1 THyYka aBTOMAaTH30BaHA
JUIBHAL,

B) THYYKHI aBTOMAaTH30BaHUU IieX (AeKiIbKa JIHIMH YU JAUTBHHIIb,
00’ €IHAaHUX B €JTUHE IIIE).

3a apyrorwo O03HAaKOIW BH3HAdaeTbess cdepa Bukopucranas ['BC,
30Kpema:

a) 3a BUJIOM BHpOOHHUIITBA — orepaltiitHi [ BC (3aroriBenpHi, MexaHo-

11
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00pOOTIOBANIBHI, CKIIAAaTbHI TOIIIO);

0) 3a BUI0M po0OTH — peryoBaibHi, cimocapui ['BC Toro;

B)3a BuaoM jaeraineit — mpeametHi 'BC (kopmycHi, Tumy Tin
o0OepTaHHS TOIIO);

T) 32 BUJIOM CKJIaIAJIbHKX 3’ €1HaHb — By3soBi [ BC.

Tpetst o3naka Bu3Hauyae tun KoH}irypanii ATCC Ta KoMImoHyBaHHS
I'BC (puc. 1.3):

a) 32 TMPOCTOPOBHM PpO3TAIYBAaHHSIM YyCTaTKyBaHHsS — Ha JIHIHI,
OaraTtopsiHi Ta Kpyrosi,

0) 3a 30HOI oOcimyroByBaHHs — Ha [BC i3 M0370BXHBOIO
opieHTaIier0 ycrarkyBanas Ta [ BC i3 monepeyHor OpieHTaIli€lo;

B) 32 OpraHi3alli€l0 TPAHCHOPTHUX MOTOKIB — Ha MPAMOTOYHI (pyx
TUILKU B OJJHOMY HAIpsIMKY) 1 TOBOPOTHI (AIBOCTOPOHHIH XapakTep pyxy);

r) 3a oprauizaifiero MaTepiabHUX MO0TOKIB — Ha ['BC 13 po3aUIbHOIO
MoJIavuer0 MaTepialliB, KOMIUIEKTYIOUMX Ta iHcTpyMeHTiB, [ BC 3i crinbHO0O
nonaueto i 'BC i3 koMOiHOBaHOO MOJau€ero.

PiBenp aBTomatmzamii B 'BC Moxe OyTu pi3HUM. AJie TOJIOBHOIO
3a/1a4el0 TMEepPEeANPOEKTHOT CTafii € BH3HAYCHHS ONTHMAIBHOTO PIBHS
aBToMarM3allii oOpaHOro yCTaTKyBaHHS, [0 TOBUHEH 3a0€3MeYUTH
HOPMAaTHBHY €(QEKTHBHICTh KaIliTAIbHUX BKJIAJEHb YH TNPUIYCTUMI
KalliTabHi BKJIAJICHHS MIPH OCSHKHOMY PiBHI POCTY MPOTYKTUBHOCTI.

Tomy, y TrHy4KOMY BHPOOHHITBI JOMYCKA€ThCS KUTbKa pIBHIB
MexaHi3allii Ta aBToOMaTH3allii, aje BUIINM pIBHEM € CTBOPEHHS CHCTEMH
oneparuBHoro yrpapiinasa (COY) Ha 6a3i 004YHMCIIOBAIBHOT TEXHIKH, sSKa
J03BOJISIE  aBTOMATH3YBaTH  MPOLECH  IUIAHYBAaHHS  3aBaHTAXCHHS
TEXHOJIOTIYHOTO  YCTaTKyBaHHs, pEryJaloBaTH  sSKHaWKpalie 3amacu
MaTepialiB, MITPUMYBATH PUTMIYHUHN XiZl BUPOOHHIITBA.

4| KomnoHyBaHHsi FBC |

TPOCTOPOBE MOMOXEHHS!
ycTaTkyBaHHs

Ninirve

BararopszHe
Kpyrose

TMospoexHs opienTaLli
BoHa 06cnyroByBaHHsA A plewTal

ycTaTkyBaHHs
TMonepeuta opieHTaLis

HepoaranyxeHuii norik

CTpykTypa opraHisauji

: PoaranykeHuii norik
TPaHCMOPTHUX NOTOKIB

(MPSAMOTOMHMIA ORHOCTOPOHHIF,
380POTHUIA ABOCTOPOHHI/)

PoaginsHa nogasa
marepianis, iHCTPyMeHTiB
€avHa nogava

CTpykTypa opraHisauji
marepianbHUX NOTOKIB

KomGiHosara nogaia

Llenpanizosana
DeuenTpaniaosara

3arankHa no Marepianax
Ta iHCTpyMeHTax
PoginbHa

KomGiosata

CTpyKTypa CXemm HakoMMYeHHs

HenepepaHoi ail

MpuHUMN Aii TpaHcnopTHOT
cuctemn

DuckpeTHol i

bk b

Kom6iHosaHi cuctemun

Puc. 1.3. lloxasznuxu xomnonyeanus [ BC
1.3. Oprani3auis ynpap/iHHsl B iHTErpOBaHOMY BUPOOHUITBI

1.3.1. Knacudikauis cucreM ynpasJiiHHA
Bynp-sxuit  ninecnpsiMmoBaHuii mpomec, mo Tmportikae y IBC,
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MPEJICTaBIsIE COOOK CYKYIHICTH OTepalliif, 1mo, B 3aJeKHOCTI BiJl BHIY
BUKOHYBaHMX ()YHKIII, yMOBHO MOKHA PO30HMTH HA JBi TPYIMHU. BUPOOHMY1
oreparlii Ta omneparii yrnpasiiHHS.

Bupobnuui onepayii peanidyrorb BuUpoOHUYY QyHkmiro IBC, ska
MOJIATa€ Y BUKOHAHHI TEXHOJIOTIYHOIO MIJCHCTEMOIO B aBTOMATHU30BaHOMY
Y1 aBTOMAaTHYHOMY PEXKHMI TEXHOJIOTTYHOTO TMPOIECY MO BHUILYCKY
BU3HAYEHOT MPOTYKITii.

[Tin mexnonociunum npoyecom po3yMieThCsi BUKOHYBaHA CYKYITHICTh
T, 1o 3a0e3mneuye CrpsMOBaHe PIlICHHS] BA3ZHAYCHUX 3a71a4, OPIEHTOBAHHUX
Ha TEPETBOPEHHS 3a JOIMOMOTOI0 EJEMEHTIB TEXHOJOTIUHOT MiJCHCTeMH
(3aco6iB BUpOOHUIITBA) MAaTEPIATbHUX TOTOKIB, 110 MPOTIKAIOTh (MPeIMETIB
1 IPOIYKTIB BUPOOHUIITBA).

JInst  JMOCSATHEHHST METH TEXHOJOTIYHOro TMpollecy BHPOOHHUUI
oreparlii MOBUHHI OPraHi30BYBaTHCS 1 HAMIPABISATHUCS TISIMH 1HIIOTO POy —
omeparisiMu ynpasiiHHs. Onepayii ynpaeninns peani3yloTh iHGOpMaIIdHy
¢ynkuito IBC, sxa monsrae B peamizamii B aBTOMaTH30BaHOMY YH
aBTOMaTHYHOMY peXuMi 300py, 0oO0poOku 1 Bupaui iHdopmamii s
BUKOHAHHSA YIPABIIIHHS TEXHOJIOTTYHUM MPOIECOM.

Ynpaeninna — 1e mporec, Mo PO3BUBAETHCS B PEATBHOMY dYaci 1
3a0e3neuye HOPMAIbHUN XiJ] BUKOHAHHS TEXHOJIOTIYHOTO Tporecy. Tomy
cucrema yrnpasiinas (CY), B pamkax ko1 QYHKIIIOHY€E MPOLIEC YIIPaBIIiHHS,
CKJIaJIa€ CeliaTbHAN MiKIaC TUHAMIYHIX CHCTEM.

VY pesymprari Takoro moauty (YHKIIA CHUCTeMa YIpaBIIiHHS
IHTErpOBAaHMM BHUPOOHUIITBOM MOK€ OyTH TMpeJCTaBleHa KIACHYHOIO
CXEMOI0 Oprafizamii ympaBNiHHS 3a TOMIHHUM MPHUHIMUIOM, IO
3aCTOCOBYETHCS B TUHAMIYHMX CHCTEMaXx 31 3BOPOTHUM 3B’ SI3KOM TI0 CTaHY

(puc. 1.4).
f(t)

Y ,
2()

—> cy > oy —>

! Y(0)

Puc. 1.4. 3aeanvua cxema cucmemu ynpaeninusa IBC

[Ipomec ympaBiiHHA B CHCTEMax 31 3BOPOTHHM 3B’ SI3KOM
OpraHi30BYETHCS BiIMOBIIHO /10 MPOrpaMH YIPaBIiHHSA, sIKa 3a/1aHa JUTS BCiX
MOMEHTIB 4acy abo BiJioMa TUIbKH JUIsl MOTOYHUX MOMEHTIB uacy. Llei
MpoIIeC TOJIATAE Y BU3HAUYEHHI BIAXWICHH OIIHOK IMMOTOYHOTO CTaHy Bij
CTaHy, nepen0adeHoro Ha JaHUH MOMEHT 4acy BIATIOBIAHO IO MPOTpaMu
dbopMyBaHHS 3aKOHY YIPAaBIiHHS B CHCTEMi, 3 METOIO yTpPUMaHHS ii Ha
3a/laHiil TpaekToOpii pyxy 3a yYMOBH BHKOHAHHS OOMEKEHb Ha 3aly4cHi
pecypcu Ta O0OOB'S3KOBOTO 3a0€3MEUYCHHS] TNPUWHATHUX TOKa3HUKIB
e(EeKTHUBHOCTI YIIpPaBIIiHHS.

VY IBC nownstts 06’ ekma ynpagninus (OY) BHKOPUCTOBYETHCS B
IIUPOKOMY PO3YMiHHI. ¥ HBOTO BKIIIOYAIOTHCS SK TEXHOJIOTIYHI MPOIECH
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BUPOOHUIITBA, TaK 1 TPOIECH, 3 SKAMH 3B’si3aHe 3a0e3MeUeHHS
oOyMOBJIGHUX  BHMOTaMH  EKCIUTyaTalii  HOPMAQJbHUX  PEXKUMIB
(GyHKIIOHYBaHHS BHUPOOHMYOTO YCTaTKyBaHHA 1 pyXy MaTepiallbHUX
NOTOKIB. SIK 00’€KTH yHpaBIiHHS pPO3TIISANAIOTBCS OKpeMi BepcTaTH,
arperatd, IUISHKH, II€XH, CKOHOMIYHI Ta KOHCTPYKTOPCHKI MiJPO3JILTH.
B3aemoniss emementis CY Ta OY BusHavaerhcs iH(opManitHUMH
3B’ s3kamu. ['panmisg mixk CY ta OY mpoxomuth Tam, ne iHpopMmarliiHi
MIPOIIECH TIEPETBOPIOIOTHCS Y 3MIHM XOAM MaTepialIbHUX MPOIECIB.

Cuctemu ympapninHs enementamu IBC nmyxke pisHOMaHiTHI, K 1
3B's3aHI 3 HMMHM BINOBiAHI 00’ €KTH ympaBliHHA. ToMy pO3TIsTHEMO
kinacu(ikamito 03HaK TOOYIOBH 3aCTOCOBYBAaHHUX CHCTEM YIPABIIHHS.
Buninstors HaCcTyIMHI O3HAKH:

1. Cryminp aBToMatu3anii iHpopmamiitHoi GpyHKIIii.

2. CTyniHb CKJIQJIHOCTI CUCTEMH YIPABIIiHHS;

3. CtyniHb BU3HAUYEHOCTI CUCTEMH YITPABIIIHHS,

4. TlpuHIUN yIpaBIiHHS,

5. Hucrno piBHIB yIpaBiIiHHS.

B 3anexxHoCTI Bin cmynews asmomamu3sayii pO3pi3HSAIOTH pPYyYHE,
aBTOMAaTHYHE 1 aBTOMAaTH30BaHe yrpaBiiHHA. [Ipu pydHomy kepyBaHHI yci
GyHKIIT TIpoliecy YIpaBJIiHHS BUKOHYIOTHCS JIFOJMHOIO. Y aBTOMATHYHUX
CHUCTeMax TPOIeCH YIPaBIiHHSA peali3yloThcss 0e3 ocobucToi ydvacri
JIOAWHU. ABTOMATH30BaHUMH HAa3MBAIOTh CHCTEMH, y SKHX YacTHHA
(bYHKIIII BUKOHYETHCS JIFOAUHOKO (B OCHOBHOMY IPH YXBAJICHHI PIllICHHs), a
iHIIIa YyacTHHA — MantHamu (pu 300pi 1 mepBHHHIK 00poOIIi iHpopMaIlii).

3a cmynenem ckiaoOHOCmi CUCTEMH YIPABITIHHS TMOAULIFOTH HA TIPOCTI
Ta CKJIA/IHI.

[Monstrss “cknagHa cucrtemMa’ BUHUKIO SIK BioOpakeHHS (akTy
iCHYBaHHS B pealbHOMY CBITi TaKUX 00’ €KTIB, TIOBHUHM OIUC SIKUX BAXKHU a00
30BCIM HEMO>KJIUBHIA.

CkrazmHi cHCTeMH MalOTh HACTYIHI BiIMiHHI PUCH:

— YUCIIO TapaMeTPiB, SIKUMH OTHCYETHCS CUCTEMa, JyXKE BENHKa, a
6araro mapaMmeTpiB He MiIAI0ThCS KUTBKICHOMY OTIHCY 1 BUMIPY;

—MeTa VIOpaBIiHHS HE MiJJIaeThcs (OPMATBLHOMY OIMUCY 0e3
ICTOTHUX CIIPOIIEHb 1 € QYHKITIEIO Jacy,

—BaXKO JIaTH CTpPOTUH (OpMAaIbHUI OMUC CKJIATHOI CHCTEMHU
VIpaBIiHHSA 1, SK MPaBUJIO, OCHOBHOIO 33J1a4€l0 TPU MOJICITIOBAHHI TaKUX
CHCTEM € TMOIIYK PO3YMHOTO CIIPOIIEHHS iXHBOTO OIHCY.

3a cmynenem 6uznauenocmi CUCTEMHU YIPABIIHHA pO30MBAIOTH HA
JeTepMIHOBaHI Ta BUITAIKOBI.

JleTepMiHOBaHOIO HAa3MBAIOTh CHUCTEMY, Y SIKill MO il MOmepeaHbOMY
CTaHy 1 JesKid JoJaTKOBii iH¢opMamii MoXHa diTKO chopmyBaTH
HACTYITHUH CTaH.

VY iMOBIpHICHII cHCTEMi Ha OCHOBI MOTIEPETHHOTO CTaHY 1 JOAATKOBOI
iHopMarlii MOXHa BH3HAYUTH JIMIIE MHOXXHMHY HACTYITHHX CTaHIB Ta
HMOBIPHICTb KOXHOTO 3 HUX.
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Po30uTTs cucreM Ha MpOCTi Ta CKJIA/HI, JeTEpMiHOBaHI Ta IMOBIpHICH1
JeSKOI0 Mipol0 yMOBHe. B Mipy po3BHUTKY 3aco0iB MOJENIOBaHHS 1
JOCTI/DKEHHS! KOHKPETHOT CUCTEMH MOJKE TIEpeHTH 3 OJHOTO KJIacy B IHIIWH.
Hampuknaa, mpocToro iMOBIPHICHOK CHCTEMOIO MOKHA HAa3BaTH CHCTEMY
CTaTUYHOTO KOHTPOJIO SKOCTI MPOMYKIl MIAMPUEMCTBA TIO OJHOMY 4YH
JEKUTPKOX TapaMerpax, Io Tnepeadadae BHOIPKOBY TEpEBIpKY 3aJaHUX
MapaMeTpiB 3 BU3HAYCHOKO MEPIOMIHICTIO.

OnHi€ro 3 HAWBAXKIIMBIIINX XapaKTEPUCTUK CUCTEMH YIPABIIHHA € 1i
CTpyKTypa. BoHa xapakrepu3ye BHYTPIIIHIO MOOYJOBY CHCTEMH Ta OTNHCYE
CTIHKI 3B’ I3KM MK €JIEMEHTaMHU.

3a npunyunom ynpaeninus CTPYKTYpU CHCTEM IOJIUISIOTHCS Ha
[EHTpaJIi30BaHi Ta JELEHTpPaTi30BaHi. Y IEHTPATi30BaHUX CHUCTEMax YcCi
MPOIECH YNPABIIHHS 30CEPEKEHI B €IMHOMY KEpPYIOUOMY OpraHi, SKHHA
00po0iisie BCIO iH(pOpMAITiIO, IO HATXOAWTH BiJl BCIX €JIEMEHTIB 00’ €KTa
yIOpaBIiHHA. Y JEUEHTPATI30BaHUX CHUCTEMax Uil KOXHOTO €JeMEHTa
00’ €KTa ympaBIIiHHS CTBOPIOETHCS BIACHUH KEPYIOUMH OpraH, IO peaji3ye
JOKaJIbHY MeTy (YHKIIOHYBaHHsS €JeMEHTa, a TiobanbpHa (€quHA) MeTa
CHCTEMH 3a0€3MeUyeThCs 32 paXyHOK OOJIKY ¥ y3roKeHHs iHpopMarlii, 1o
HAJIXOJIUTh BiJ| HIIUX €IEMEHTIB 00’ €kTa ynpasiinas (puc. 1.5).

cy cy, =) cv, (=) cv,
£ l A
oy, | | oY, | | oY, ov, oy, ov,

Puc. 1.5. [Jenmpanizosana ma oeyenmpanizoeana cucmemu
VAPAGIIHHA

3a KinvKicmio pieHie nionopsiOKo8aHocmi PO3PI3HIIOTH OTHOPIBHEBY
tTa OararopiBHeBY (i€epapXiuHy) CHUCTEMHU yIpaBliHHI. B iepapxiyHux
cucremax (YHKIIi yIpaBIiHHS PO3MOIUICHI MK JEKUTbKOMA CYITiIPSTHUMHA
OopraHamu 3 OJHOYACHUM JOTPUMAaHHSM MPUHLIHUITY IIEHTpali3amii. ¥ Takux
cucreMax Kepyroua iH(opmallis HaIXxoJuTh 3 BEPXHIX pIBHIB Ha HWXKHI, a
iH(opMallis po cTaH —y 3B0OpoTHOMY HanpsMKy (puc. 1.6).

cy

cy cy cy

Y oy !

oy,| |ov,| |ov,| |ov,

Puc. 1.6. Iepapxiuna cucmema ynpasninms
I'Hyuki KOMIT IOTEpU30BaHI CUCTEMHU YIPABIIHHSA B IHTErPOBAHOMY
BHUPOOHMIITBI, SIK IIPABHUIIO, € OaraTOpiBHEBUMH.
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1.3.2. Iepapxis Ta 3anayi piBHiB ynpajainus IBC

Crpykrypa cucremu ympasiiaas IBC, sk mpaBwio, OymayeTscs 3
BUKOPHUCTAHHSAM i€PApXiuHOTO Ta (HYHKIIOHAIFHOTO TPUHIMUITB BUAUICHHS
nincucreM. KoskeH piBeHb XapaKTepU3yeThCs OCOOIMBOCTSMH IIUIeH 1 3amadu
VIIPaBIIHHS.

3a  iepapxiunum TPUHIMAIIOM BUIUISIOTH HACTYIHI pIiBHI Ta
migcucremu B IBC.

BukonaBumii (mepimuii) piBeHb CKJIAJA€ThCS 13 MHOXHUHH CHUCTEM
YIPaBIiHHSA OKPEMHUMH BUPOOHUYMMHM JIaHKaMH (arperaramu, BEpCTaTaMH,
yCTaTKyBaHHsIM). MeTO0 yIpaBIliHHS Ha IIbOMY piBHI 3a3BUYail € BHOIp i
MIATPUMKA 3aJlaHUX TEXHOJOTIYHUX PEKUMIB BUKOHAHHS TEXHOJOTIYHUX
orepariii. YIpaBiiHHS 3BOJUTHCS B OCHOBHOMY J0 KOHTPOJIIO MapaMeTpiB
BUKOHAHHS TEXHOJIOTTYHOI omepallii 1 J0 BIUIUBY Oe€3MocepeHhO Ha
BHUKOHaBYI MEXaH{3MH JIAHOK.

Taktuunuit  (apyruit) piBeHb i€papxii yTBOPIOIOTh CHCTEMH
JHMCTIETYEPCHKOTO  YIPABIIHHS BHUPOOHWUYMMH JUTBHUISIMA 1 JIHISIMH.
OCHOBHOIO METOIO YIPABJIIHHS IILOTO PIBHS € OTEpaTUBHA AUCTIETUEPU3ALLiS
pPYXy MaTepialbHHUX TOTOKIB Yepe3 BHOIp 1 MIATPUMKY PEXKHUMY CHLUIBHOTO
(GYHKI[IOHYBaHHS  BUPOOHWYHMX  JIAHOK, HAa  SKUX  BUKOHYIOTHCS
B3aEMO3AJICKHI TEXHOJIOTIYHI oOmeparii, MO CKIAJal0Th TEXHOJIOTTIHHHA
mporiec. Ha mpomMy piBHI BHUPOOISEThCS afanTailis KaJleHIapHOTO IUIaHY
BUKOHAHHS TEXHOJIOTIYHUX OTepaliid 10 3MIHM BUPOOHHUOT CHTYaIIi].

Crpareriunmii  (Tperiii) piBeHb iepapxXil YTBOPIOIOTh CHUCTEMHU
OpraHi3alifHOro YHpaBJiHHS BHPOOHHYUMH TMiapo3aiiamu. OCHOBHOIO
METOI0 pIBHI € BHUPOOJCHHS IOTOJDKEHOTO IUIaHy (YHKIIOHYBaHHS
CTPYKTYpHUX IIIPO3JIUIIB Ha ONEpaTWBHUI IulaHOBHH mepion. Ha mpomy
piBHI BHUpOOJISEThCS JeTallizallis BHUPOOHMYUX 3aBIaHb 110 BHUILYCKY
MPOIYKIIiT BUPOOHHUYNMH I[EXaMHU.

CyKynHICTh CHCTEM YNPAaBIiHHS JPYroro 1 TpPEThOrO pIBHIB
cxnanarorb OTACY BHpOOHUYMMH MiAPO3/iIaMH.

ANMIHICTpaTUBHUI (4eTBEpTHIT) piBEHb i€papXii YTBOPIOIOTH CUCTEMH,
o 3a0e3MeuyroTh YIPABIIHHS MiIMPUEMCTBOM Y mutomy. ik ymparimiHHS
NoJISTae B MIATOTOBII M opraHizaliii ciiibHOTO (PYHKIIIOHYBaHHS BUPOOHUYINX
Ta IHIOMX TMiAPO3AUTIB IINPUEMCTBA IO BHITYCKY TOTOBOi MpPOIYKIII Yy
BU3HAYEHIH KUTBKOCTI TIPH BCTAHOBJICHUX TEXHIKO-€KOHOMIYHUX MOKA3HUKAX.
JInst  peamizaiii TOCTaBIEHOI METM B TIPOLIECI YNPABIIHHSI HEOOXiTHO
pearizyBaTu GyHKI[IT EKOHOMIYHOTO XapaKTepy.

Crenugika oprafizaiifHO-eKOHOMIYHHX 1 OpraHi3ariifHO-TeXHIYHUX
CHUCTEM BIIOMBAEThCS B 3MICTI OCHOBHHMX 3ajad ynpasimiHHs (ta0m. 1.1), mio
3a0e3MeUyIOTh Pealizallifo TI00ATEHOT METH MiINpUEMCTBA. [ 100aTbHOIO
METOI0 € BHKOHAHHS IUIAHOBOTO 3aBJAHHS, IO pErjaMeHTye OOCHT,
HOMEHKJIATypy, TEPMIHH Ta YMOBH BHUKOPHCTAaHHS BHUPOOHHMYMX pecypciB. Y
MpolIeci MIaHyBaHHs Ha OCHOBI TUIAHOBOTO 3aBJAaHHS BU3HAYAIOTHCS TEXHIKO-
€KOHOMIYHI TIOKQ3HUKH TTIIPUEMCTBA B IIUTOMY 1 BUPOOJISIETHCS 1X JIeTalTi3arlis
TI0 BCIX MiAPO3/IUIaX, MeXax, JUTbHUIIX, JTIHIAX.
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Tabmums 1.1
lepapxis i 3agadi piBHiB ynpasininus IBC
Mera i
PiBcHE Tun CACTEMH | BHKOHyBaHa aaui
YIpaBIIHHS byHKITisS
yIpaBIiHHS
Anminictp | ACYB — | Texwniko- 1. ®opmyBaHHs BUPOOHUYOT
aTUBHUI cucrema €KOHOMIYHE | MPOTpaMHu MiAIPUEMCTBA
oprauizaiiii- | mmanyBaHHs; | 2. CTaTUCTHYHHHA 00K
HO- Opranizaniii- | moKa3HUKIB pobotu
BUPOOHHMYOTO | HO- MiAPUEMCTBA
IUTAHYBaHHS | eKOHOMIuHe | 3. YmpaBiiHHA 30yToM
VIPaBIiHHS | MPOIYKILii
4. KoHTpoib SKOCTI TOTOBOL
PO TYKITiT
5. YmpaBniHHA MarepiaibHO-
TEXHIYHUM MOCTAYaHHSIM
Crpareriu | OTACY  —| OneparuBae | 1. ®opmyBaHHS KaleHIapHHUX
HUH cucreMa IUTAHYBaHHS,; | IUIaHIB 1 3MIHHO-T000BUX
OTIepaTHB- Opraniza- 3aBJaHb
HOT'O LIHHO- 2. OnepatuBHUI 00JTIK
TUTAHYBaHHS | TEXHIUHE 3arajlbHUX MOKa3HHUKIB poOOTH
ynpasminas | IBC
3. KoperyBanHsI KaJIeHTapHUX
TUTaHIB 1 3aBJaHb
4. BeneHHs onepaTUBHUX 0a3
JTaHUX
Taktnuan | OTACY  — | OmeparuBnHa | 1. Jlucmeryepusartis
i cucTema JMCTIETYEPU- | MaTepialIbHUX MOTOKIB
OTICpATUBHO- | 3allis; 2. Anamiz Ta omepaTHBHUI
aucrieTdepch | TexHosoriy- | KOHTPOIb
KOTO HE 3. OG6mix MIEPBUHHOT
VIOpaBIiHHS | yIOpaBliHHA | iHpopMarlii po CTaH
yCTaTKyBaHHS
4. Jlucrieruepusariis
iHpOpMaLIHHIX TOTOKIB
5. OnepatuBHE peryatOBaHHS
Buxonasu | ACYTII Jloriko- 1. VYnpasmninus
ui CYI'BM IIpOrpaMHe TEXHOJIOTTYHUMHU OTEpPaIlisIMH
CVY AT3 yhnpaBiiHHSA | 2. YHOpaBiiHHSA
CY AHC YCTaTKyBaHH | TPAHCIOPTHUMH OTI€PALIIMHU
SIM, 3. YrpaBniHHS JOTOMDKHIUMHI
Jlokanbue orepanisiMu
YIpaBIiHHS 4. YnupaiiHHS
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| | | mpomucioBHME po6oTaMK

B 3anmexxHOCTi Bif TOTO, HAa SKI TEPIOTM CKIATAIOTHCS IUIAHHU,
TUTAHYBAaHHS MOJUISIOTH HA MEPCIIEKTUBHE 1 TOTOYHE.

[lepcnexkTrBHE  IJIaHyBaHHS  TNPHUITYCKAa€E  pPO3pOOKYy  IUIAHIB
(bYHKIIOHYBaHHS MINPHUEMCTBAa Ha TpuBanuii nepioy (Oumeire 1 poky) i €
MPOTHO3HUM IUIAaHYBAHHSM MaKpOEKOHOMIYHHMX TTOKA3HUKIB JTISTBHOCTI.

[MoTouyHe MIaHyBaHHS MOAUISIOTH Ha piuHE (TEXHIKO-EKOHOMIYHE) i
ormepatuBHEe. TeXHIKO-€KOHOMIYHE IUTaHYBaHHS JeTali3ye IOKa3HUKH
MEPCNEKTUBHOTO TUIaHY Ha JaHWHA mepiof 1 KOpeKTye iX BiAMOBIAHO 10
BUMOT TUIAHOBOTO 3aBJaHHS IMiANpUEMCTBA. B onepaTHBHOMY IUIaHYBaHH1
KOHKPETU3YIOTbCS TIOKa3HUKH TEXHIKO-€KOHOMIYHOTO IUIaHy Ha KOPOTKIi
IHTepBaJIM TUIAHOBOTO Tepioay (Micsib, aekana, 100a) i BU3HAYAIOTHCS i,
HeoOXimH1 ans ix BuKOHaHHA. OTNEpaTHUBHI TUTAHH PO3POOISIOTHCSA 13
BpaxyBaHHSM PE3yJbTaTiB BUKOHAHHS IJIaHy Ha TIOTIEPEIHIX IHTepBasiax.

B opraniaiiiiHo-TeXHIYHUX Ta TEXHOJOTTYHUX CHCTEMax CIUTbHO
PO3IIISAAOTECS TPU 3aavi: ONepaTHBHE IUIAHYBAaHHS, KOHTPOJb (BU3HAYCHHS
BIIXWJICHHS TIOTOYHOTO CTaHy BUPOOHHIITBA BiJl TUIAHOBOTO) 1 PETYITIOBAHHS
(mucrieTuepuzaitisi BimxwieHb). CyKymHICTh IMX 33/1a4 JIGKHThH B OCHOBI
OTIEpaTUBHOrO yIpaBiiHHA. CHCTeMy, IO peanidye JaHy CYKYIHICTh 3ajad,
YacTO Ha3MBAIOTh CUCTEMOIO orepaTuBHOTO yrpaniints (COY).

Kpim iepapxiuHoi (BepTukanbHOi) nexommo3uilii IBC, Bukonyerbes ii
PO3OUTTS 33 hyHKYIOHATbHUM TIPUHITUITOM (TOPHU30HTAIbHA JICKOMITO3HIIST) Ha
MJICUCTEMH, 30KpeMa:

— BUPOOHUIITBA TOTOBOT MPOYKIIil (OCHOBHE BUPOOHUIITBO);

— BUPOOHUIITBA JIOTIOMDKHOTO yCTaTKyBaHHS, IHBEHTApIO,
iHcTpyMeHTa Ta ocHaieHHs (BJ1O);

— TeXHIYHOT (KOHCTPYKTOPCHKOI Ta TEXHOJIOTIYHOI) MiIrOTOBKU
BupoOHunTBa (TTIB);

— MaTepialbHO-TeXHIYHOTO 3a0e3neueHHs (MT3);

— oprasi3aiiiHo-TpyaoBoi niarorosku (OTII);

— (pinancoBo-OyxranTepcbkoi nisuibHOCTI (DB/I);

— peanizanii rotoBoi mpoykirii (PI'TT).

OyHKITIOHATBHI MIACHCTEMH TPHU3HAYCHI JUTS peaizailii HaCcTYIMHUX
GbyHKITIH:

—BJIO - peMoOHTHi, €HEepPreTHYHOro IMMOCTaYaHHs, TPAHCIIOPTHI Ta
IHCTpYMEHTaJIbHI;

—TIIB - KOHCTpyIOBaHHS, pPO3pOOKa TEXHOJIOTii BUPOOHHUIITBA,
HOpPMYBaHHS BUTpAT 1 pecypciB,;

—MT3 - ob6miky marepianiB, po3paxyHKy MOTpeOH y marepiajiax Ta
IHIIUX pecypcax;

—OTII - HaGip 1 HaBYaHHS KaJpiB, HOPMYBAaHHS Ta OpraHizallis
Tpairi, po3MiIlleHHs KapiB, OrJiaTa Mmparli;

—®BJl - aHnami3, o0OmiK (IHAHCOBOTO CTaHy IMiIIPUEMCTBA,
HapaxyBaHHs 3apIUIaTH, KOHTPOJb BUKOPUCTAHHS MaTEpialbHUX [IHHOCTEH;

—PITI - ckmagyBaHHS, OpraHizailis BiBAHTaXCHHS, 3JIHCHEHHS
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OTICPAaTUBHUX KOHTAKTIB 13 3aMOBHHKAMHU.

1.3.3. Oprani3zauist 6araTopiBHeBoi iepapXiuHoi cMCTeMH yNpPaBJIiHHSA B
IBC

Posrnsmaroun IBC 3 mosumii opraHizamii ympaBiliHHS, Ba)kKIMBO
BIJ[3HAYUTH, IO B KOXHIK 3 1i MiJICKCTEM MiFOTh 3aKOHU YIPABIIHHS 31
3BOPOTHHM 3B’ SI3KOM, q)yHKmOHyBaHHa SIKMX CHPAMOBAHE HA JOCATHEHHS
O0aXaHWX JIUHAMIYHUX 1 €KOHOMIYHMX TOKa3HHKIB BHUPOOHHWIITBA SIK Ha
OTIEpaTUBHUX IHTEpPBAJIAX yacy, Tak 1 B IUIOMY. Y pe3yibTaTi iHTErparis
I'BC 3 ACH/I, CAIIP, ACTIIB, ACYB npu3BoauTh 0 HEOOXiTHOCTI il
MeXaHI3MiB MPSIMOTO  TUPEKTHBHOTO VIIpaBIIiHHS BUPOOHHUIITBOM Ha BCiX
fioro piBHAX 1 y BCiX JaHkax. Bimomo, mo peanbHUH NUISIX OpraHizamii
YIIpaBITiHHS BI/Ip06HI/IIITBOM 3B’SI3aHUN  HE TUIBKM 3 PO3BUTKOM 1
YIOCKOHAJICHHSIM TIPUHIIMITIB, CUCTEM 1 3aC00IB yNpaBIiHHS 31 3BOPOTHUM
3B'SI3KOM y peallbHOMY 4Yaci Ha 0a3i pisaux CVY, mo niroth y pamkax ['BC,
ajle 1 3 PO3BUTKOM TIPSMOTO IMPOTPAaMHOTO YIPABIIHHSI B YMOBaX €IUHOL
KOMII' FOTEPU30BAaHOI CHCTEMHU YIPABIIHHS IHTETPOBAHUM BHPOOHHIITBOM
(KCVYIB). Otxe, B3aemojis aBToMatusoBanux mincucreM KCVYIB Tta ix
(byHKIIOHYBaHHS T03B’ i3aHE 3 TpollecaMy repeaadi iHpopmarii.

Indpopmaniitni moTokm BuximHi Big BepxHix piBHiIB KCYIB
CTIPSIMOBAHI JIO HIDKHIX PIBHIB, MICTATh TUPEKTUBHU YIPABIIIHHS, BUKOHAHHS
AKX  €JeMEeHTaMH 1 TMiACUCTeMaMH MOPHU3BOIUTH JIO0  OakaHUX
[UIECTIPSIMOBAHMX 3MiH CTaHIB YCTaTKyBaHHS 1 MaTepialbHUX TOTOKIB.
[HpopmaniitHi MOTOKH, IO PYXarOThCS 3HU3Y BBEPX, MEPEHOCATh CUTHAIH
3BOPOTHOTO 3B'SI3Ky NP0 XiJ BUPOOHMIITBA, PO OLIHKK XapaKTEPHCTUK
(GYHKITIOHYBaHHS €JIEMEHTIB 1 MIJICUCTEM, TIPO CTaH MaTepiaTbHUX IMOTOKIB 1
yCcTaTKyBaHHs, 00poOKa SKHX IMOPOIKYE HOBI IUPEKTHBH YIIPABIIIHHS.

MonnBa cxema oprasizailii 0araTopiBHEBOI i€papXiqyHOi CHCTEMHU
yrnpasiinas B IBC HaBegena Ha puc. 1.7, Ha SKOMYy pO3KpUTa CTPYKTypa
mporeciB  iHGopMaIiifHOro OOMIHY MDK eJIeMEHTaMH, IiJICHCTeMaMH 1
piBasimu IBC.

ACTMB, ACYB
1 ‘14
v
OTACY I'BC
/ / A
2‘ 11 3‘ 12 4v 13
| cyac | [cvats | | cvram H
N oy ! “7" |
T ] [Con ] [on
8 1 9 1 ‘1‘0 :
\ \ Y

OGJ‘Ia,ELHaHHL—‘ OGJ‘Ia,ELHaHHL—‘ O6rnagHaHhs |-

Puc. 1.7. Cxema 6aeamopisnegoi cucmemu ynpaeﬂmﬁﬂ 6 IBC
CAIIP 3a 3aMOBJEHHSM Ha pPO3pPOOKY  KOHCTPYKTOPCHKOT
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nokymenTanii (KJI) Ha npoaykiiito, mo Hagxoauts Bin ACHJI, mpoiirmosiim
eKCTIePTHY OIIIHKY, 3IIHCHIOE TPOBENEHHS KOHCTPYKTOPCHKHX poOIT i
Bugauy ACTIIB indopmarii npo crpoekroBaHHWii BHpPiIO, OCHAIIEHHS Ta
iHctpyment. CAIIP ne Timeku mpoektye KJI Ha BupiO, ane i 3abe3meuye
HOT0 TEXHOJIOTIUHICTH 13 BpaxyBaHHSIM MOXKIIMBOCTI OOPOOKH Ha ICHYIOUOMY
ycratkyBaHHI. Tomy anst CAIIP 3BopoTHUIt 3B’ 530K — 1€ iH(pOpMAIlis mpo
oOIKOBHMI CKJIaJ] HAasABHOTO ycTaTKyBaHHs Ta 3aBmaHHs Bin ACTIIB nHa
MPOEKTYBAaHHS IHCTPYMEHTA i OCHAIIEHHS, 1[0 HE € TUIIOBUM, a TUPEKTHUBA
ynpasiinas — e KJ{ Ha BupiO, iHCTpYMEHT 1 OCHAIIIEHHSI.

ACTIIB 3a orpumanoro Bim CAIIP iHdopmaliero 3a0e3mnedye
po3pobky i mepemauy ACYB 1 OTACY wMapmpyTHUX Ta OIepariifHuX
TEXHOJIOTTYHUX TpOIeciB BUTOTOBIEHHS mponaykuii B I'BC, a Takox
PO3po0IIsie KepyIOUi MPOrpaMHu JJIsl YCTaTKyBaHHS 3 YUCIOBHM MPOTPAMHUM
YIIPaBIIHHAM 1 HEOOX1IHY HOPMATHBHY JTOKYMEHTAIIIIO.

ACYVYB 3piiicHioe po3po0Oky BupoOHu4oi nporpamu ['BC Ha 1utaHoBi
IHTepBaTM Yacy, 3a0e3medyroud iX HEeOOXiTHUM MaTrepiallbHO-TeXHIYHUM
MOCTaYaHHSAM, KOHTPOJIOE Ta TOTOKYE 3 BUPOOHUITBOM 30yT TOTOBOT
MPOIYKITii.

OTACY onepxye Bix ACYB maupextuBu ymnpamiiHHsA 1 y BUIIISAI
BUPOOHMYOI MPOTpaMu MO0 HOMEHKIJIATYpi Ta 00CATY Ha IUIAHOBHA Tepiof,
TEXHOJIOTIi BUPOOHUIITBA MPOAYKIIii, 3Be/IeHh MPO HaJaHi pecypcH, JaHUX
PO TEPMIHU BHUMYCKY, BUMOT 1O SIKOCTI TOTOBOI MPOIYKIil. 3BOPOTHUI
38’530k 11 Bin OTACY no ACYB yTBOprOEThCS Ha OCHOBI JaHHUX IPO
BUKOHAHHS KaJCHJIAPHUX IUJIaHIB 1 3MIHHO-I00OBHX 3aBJaHb, 3BEJIEHb PO
He3aBepilieHe BUPOOHHUIITBO, MPO CTaH eneMeHTiB i miacucteM ['BC (3001,
MPOCTOi, PEMOHT), JIaHUX TPO 3aBaHTAKEHHs CKJIaAiB (1ediuT MaTepiaiis,
IHCTpyMEHTa, OCHAII[CHHS, Tapu), 3asBOK Ha BiJBAHTAXEHHS TOTOBOI
OPOAYKIii 1 BUAAJICHHS BHUPOOHMYMX BIIXOMIB, 3BEAEHb TPO SKIiCThH
MPOJIYKITil, TOBIIOK MPO HEMOXKIIUBICTh BUKOHAHHS BUPOOHUYUX 3aBJaHb.

Ho cxmany I'BC BXxomare HACTymHI TIIENN  ITICUCTEMH
yIOpaBIiHHSA: aBToMatH3oBaHMM ckinagoM (AC), aBTOMaTH30BaHUMHU
TpaHcoptHuMHU 3acobamu (AT3), THyYKMMH BHPOOHUYMMH MOJYIISIMH
(FBM).

OcnoBuumu napamerpamu AC € MICTKICTb 1 ()aKTHUHE 3aIlIOBHEHHS.
B AC mHasBHI MarepianbHI TOTOKHM, IO HaaxoaaTh y I'BC 330BHI:
KOMILJICKTYIOUl, MaTepiajau, IHCTPYMEHT, OCHAIICHHS, Tapa, a Ha BUXOJII
IIOTh TOTOKH, o 3anumaroTs ['BC: ToBapHa HpOAYyKIlist, iHCTPYMEHT,
ocHameHHs, Tapa. Kpim Toro, Ha Bxoji 1 Buxoai AC HasBHI MarepiajibHi
MOTOKH, IO HE € Hi BXIJHUMH, Hi BuxigHuMu motokamu ['BC: mpoaykru
00poOKH, IHCTPYMEHT Ta OCHAIIEHHS, IO MOBTOPHO BHKOPHCTOBYIOTHCS B
orepamnisix TexHoJoriuHux mporeciB. [lo MatepianmpHOMYy mOTOKY AC
B3aemoyie 3 AT3.

XapakrepuctukamMu AT3 € CTymiHb 3aBaHTaXEHHS TPAaHCIOPTHUX
3ac00IB CHUCTEMHM, OIlIHKA KOPHUCHOTO Yacy poOOTH 1 HENpOIyKTUBHUX
BUTPAT Yacy, CepeHE 3HAUCHHS JOBXKUHH Yepr 3asBOK Ha 0OCITyrOBYBaHHS.
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3asBku Hagxoats B AT3 Big 'BM.

Texnonoriuna mincucrema I'BC moennye cykymuicte ['BM, mio
BUKOHYIOTh TEXHOJIOTIYHI ormepamii 0OpoOKH, CKIaJaHHA TMPOIYKIIil.
Xapakrepuctukamu ['BM € (¢yHKImiOHaNbHUN CTaH  yCTaTKyBaHHS,
IHCTpYMEHTA, CTYIiHb 3aBaHTaXEHHS ycTarkyBaHHs. [ BM B3aemMoit0oTh 10
MaTepianbHOMY OTOKY 3 AT3, ¢popmyroun 3asiBKM Ha JIOCTaBKY MaTepialis,
KOMIUIEKTYIOUHMX, IHCTPYMEHTa, a TaK0X 3asiBKA HA PO3BAHTAXXEHHS Bif
TOTOBOT MPOJIYKIIii TPHU BEPCTaTHUX HArpoOMaXKyBadiB.

[Moromxenicte nii mimrermux OTACY miacucrem  ympaBiiHHS
3abe3neuyeThes iHPOpMaifHUMI TTOTOKaMH TUPEKTUB yIpaBiiHus 2, 3, 4 1
CHTHAJIaMU 3BOPOTHOTO 3B’ si3Ky 12, 13, 14.

JlupekTruBa ympaBiiHHSA 2 — 1€ BIIOMOCTI MPO TEPMIHH Ta 00CATH
BHUJIa4l  CHPOBHMHHM, MarepiaiiB, KOMIUIEKTYIOIOUHUX, IHCTPYMEHTA,
OCHAIIICHHS, 3allUTH MPO CTaH CKJIAJCHKOTO YCTaTKyBaHHS 1 30epeKeHuX
OJIMHUIIb MAaTepiaIbHOTO IOTOKY, a TaK0X KEepyIdi 3aBJaHHAM Ha
MepeMileHHsT BAHTAXIB.

JlupekTruBa ympaBiiHHS 3 — 1€ JaHl PO TEPMIHH 3aBaHTAKEHHS 1
KUTBKICTh OJTMHHIIb MAaTePiaJbHOTO TMOTOKY, 3aIIUTH MPO CTaH YCTaTKyBaHHS
1 mepeBe3eHNX BaHTaXIB, 3aBJIaHHS HA TPAHCIIOPTYBaHHS BaHTAXIB.

JlupekTruBa ynpaBiiiHHS 4 — 1€ 3MIHHO-/1I000B€ 3aBIaHHS 110 00CsTY 1
HOMEHKJIATYpi MPOIYKIIil, TEXHOJIOTiYHA iH(popMalis (Kepyrouoi mporpamu,
TEXHOJIOTTYHI KapTH), 3allUTH PO XiJ TEXHOJIOTIYHOTO MpOIeCcy 1 CTaH
YCTaTKyBaHHA, JaHi MPO TEPMIiHU BiJBAaHTAXEHHS TOTOBOI MPOAYKIIi Ta
Ha/IaHHS PECypciB.

3BopoTHMII 3B’5130K 12 — 1e iHpopMarllisi Ipo HasBHICTH MPEIMETIiB
BUPOOHMIITBA HA CKJIaJli, JOBIIKK MPO CTAaH YCTaTKYBaHHA 1 PO BUKOHAHHS
KEepYIO4Ooro 3aBJaHHs, 3asABKM Ha TOCTadyaHHS OJUHHIL MaTepiallbHOTO
MOTOKY 1 TEPMIHOBE BiIBAHTAKEHHS TPOJTYKIIii.

3BopoTHUI 3B’s130K 13 — 1e iHdopmarlls npo TepMiHH Ta 0OCITH
BUKOHAHMX TIEPEBE3€Hb OJIMHHIIb MAaTEPIiabHOTO TIOTOKY, AOBIAKH PO CTaH
yCTaTKyBaHHS, PO 3aBaHTAXKEHHS, IPOCTOI Ta PEMOHT.

3BopoTHUI 3B's30k 14 — me iHdopmalis Npo BHUKOHAHHA
BUPOOHMYOTO 3aBIaHHS, JTOBIIKM MO CTaH yCTaTKyBaHHS W IHCTpyMEHTA,
3agBKM Ha Tepefady TEeXHOJIOTTYHOi iHdopMmallii, Ha BiJBaHTAKECHHS
MPOIYKIIii Ta BIIXOIiB.

Inmi indopmariitHi 3B'S3KM  AETaNi3ylOTh TepeiaHi TUPEKTUBU
YIIPaBIIIHHSA 1 IPEICTABISAIOTH COOO00 MapaMeTpu3oBaHi mporpamu (5—7) ams
MIKpOTIpOLIeCOpHUX yrpaBisitounx npuctpoiB (VII) 1 mexomoBaHi Kepyrodi
komanu (8-10) 11 BUKOHABYMX MEXaHI3MIB OJIMHUIIb YCTATKyBaHHS.

Y  pesymbrari mupkymoroui B IBC  iHpoOpMaIiiiHi  TOTOKK
BUKOPHUCTOBYIOTBCSI ISl CTBOPEHHS 3aMKHYTHX KOHTYpIB  YNpaBIIiHHS,
mijicicteM 300py 1 BimoOpakeHHs iH(opMarlii, a TakoX IMiJCUCTEM, IO
BKJIIOYAIOTh ABTOMATH30BaHI po0OYi MICI JUCIIeTYepiB, TEXHOJIOTIB 1
€KOHOMICTIB — OpraHi3aTopiB BAPOOHHUIITBA.
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1.3.4. ®yHknioHaabHa CTPYKTYPa CHCTEMU ONEPATHBHOIO YIPABJIiHHS
I'BC

OTxe, OCHOBHUM €JEMEHTOM BUPOOHWYMX BITHOCHH Y CTPYKTYpi
IBC crae I'BC, mo 3B’si3ye MmiICHCTEMH MpPOEKTYBAaHHS, MIITOTOBKH Ta
opraHizamii BHUPOOHHIITBA OE3MOCEPEIHBO 3 TEXHOJOTIYHUMH 3aC00aMu
nepepoOKH MarepianiB y TOTOBY HpOAyKIito. Kepyrouoro cTpyKTypor B
I'BC Bucrymae OTACY, OCHOBHOIO METOK SIKOT € oprai3aiis
OTICPATUBHOTO YIPABIIIHHSA MaTepiaIbHUMH TIOTOKaMH, TOOTO JOCSTHEHHS
MOTOJUKEHOCTI i TpH TMPOXO/DKEHHI OJUHUIL MAaTepialbHOTO IMOTOKY
gepe3 00poOHi pecypcu. Tomy OTACY wacro Ha3uWBalOTh CHUCTEMOIO
OTIEPaTHBHOTO yIpaBIiHH MaTepiaabHumMu motokamu (COY MII).

PosrnsinemMo ¢yHKIIOHANBHY CTPYKTYpY i mpuHImmu pobotn COY
MII B I'BC (puc. 1.8). COVY peainizye NprHHIMI YIPABIIHHS i3 3BOPOTHUM
3B’ I3KOM 1 CKJIQAA€THCS 3 HACTYITHUX OCHOBHHX OJIOKIB-MOTYIIB:

— OTIepaTUBHO-KaJIeHJapHoTo 1ianyBaHHs (P1);

— onepatuBHOTO 00mIKY (P2);

— onepaTtuBHOTO KOHTpOIo (P3);

— onepatuBHOI nucneTuepu3aiiii (P4);

— JIOKaJIBHOTO yIpaBiiHHS ycraTkyBaHHIM (P5);

— onepatuBHOTO KoperyBanHs (P6);

— cratuctuyroro oouiky (P7).

TW z T F
Y CrpareriqHuii
piBeHb

P6 P1 P7
P
D > D/:l()l'l
P3 - TaKTU4HUA
DED iBeHb
v aon S p
P4 P2
Y A
P5 - BukoHaBumin
K piBeHb
X
V. oy

e

Puc. 1.8. @ynxyionanona cmpykmypa cucmemu onepamugHo20o
ynpasninns 6 ' BC
Ha Bxig COVY HagxoanuTs IUILOBA BKa3iBKa Z, 110 BKIIFOYAE IUIAHOBE
3aBJIaHHS y BUTJISII BUPOOHMUYOT POTPaMH, TEXHOJIOTi0 00poOKH, (oHIH
MaTepiaJbHUX PecypciB, IO BUKOPHCTOBYIOTHCS, 1 TEXHIKO-EKOHOMIYHI
MOKa3HUKH Ui OuiHKK edektuBHOCTI poboTn I'BC. brnok P1 na mixcrasi
MeTH Z cKIIaJae MmooTnepalliiiHi KaJleHaapHi Tuianu i popmye 3MiHHO-T000BE
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3aBJaHHs P (KaJeHIapHUH IJ1aH) 3aBaHTaKCHHS YCTaTKyBaHHS.

bnox P2 3niiicHioe 00poOky Ta 00Jik mepBHHHOI iH(pOpMaii mpo
cran 00 exra ynpapiinHsa OY (ycTaTKyBaHHS 1 MarepiaibHUX MOTOKIB), IO
HAJXOJUTh Ha BXia OJIOKa y BUTIAAI CHTHaIB X Mpo 3MiHY CTaHy
komroHeHTiB OV (Hampukian, y BUIJSI CHUTHATIB PO 3aBEPIICHHS
BUKOHAHHsI KEPYIHOYOro 3aBlaHHs Y, nepeadadeHux mianom P). [Ipu mpomy
610k P2 poOuth po3mizHaBaHHS MOTOYHOTO CTAaHy KOMIIOHEHTH i (opmye
BEKTOp TOTOYHOTO CTaHy S  yChOrO  KOMIUIEKCY  KOMIIOHEHTIB
(ycrarkyBanns) OVY.

Hami B 6moti P3 npoBoauThes anamiz moii, mo Bigoymucs B OV, i
OILIHIOETBCA  PIBEHb  BIAMOBIAHOCTI  JIMCHOTO  XOAy BHPOOHHIITBA
3arIaHoBaHoOMY. JIJist IIbOTO BH3HAUYAETHCS CTYIIHB Hey3ropkeHocti D = S—
P (BigxwieHHs BiJ IUIAHOBUX TEPMIHIB 3aBEpIICHHS TEXHOJIOTIYHMX
oreparii). SIKIIO BeIMYMHA HEY3TOPKEHOCTI HE MEPEBUINYE IOMYCTUMOI
BennuuHU Dy, (JIOKanbHI pe3epBH Yacy BHKOHAHHS TEXHOJIOTTYHUX
omepaiiiii), To iHpopmMmarlis npo nmorounuii cran OY mnepemaersest 6noky P4
U BUPOOJICHHS KEpYyKYOoro 3aBHaHHA Y, CIpPSIMOBAaHOI Ha YCYHEHHS
HEY3TOJDKEHOCTI Ta BHKOHAHHS YEProBOTO 3aBJaHHS 3 IutaHy P. 3 miero
METOI0 Ha eTali IUIaHyBaHHs, BUXOAAYM 3 TIPUHHATOT cTpaTerii
OTICPAaTUBHOTO PETYJIOBAaHHS, Yy 3MIHHO-IO00OBE 3aBJaHHS BHOCHTHCS
olepaTWBHA HAJTUIIKOBICTb TI0 BHUKOPHUCTOBYBAHOMY YCTAaTKYBaHHIO 1
BUKOHYBaHHMX TEXHOJIOTIYHUX OMEpalisxX. BiampamroBaHHIM KepyHYoro
3aBnaHHs Y 3aiiMaeThcst Onok PS5, skuit ais 1IbOrO0 BUKOPUCTOBYE BIAcHI
Habopu curHaniB K mpo cTaH BUKOHAHHS 3aBJaHHA 1 Kepyrodi komanau V
(MiKpOKOMaH/IM Ha BUKOHAHHS SJICMEHTAPHUX OTIepalliii).

SIKIIO BENIMYMHA HEY3T'0JUKEHOCTI EPEBUIILYE JIOMYCTUMY BEITHUHHY,
to ympasniHHs ['BC nepenaerscsi Onoky PG, sikuii poOUTH mepepaxyHOK
KaJCHJapHOTO TUIaHy Ha YaCTHHY IUIAHOBOTO MEpioay, IO 3aJIMIIniIacs, i3
BpaxyBaHHSM BHPOOHMYUX pE3EpBIB HagaHUX pecypciB (ycTaTKyBaHHS,
TEXHOJIOTTYHUX MapLIPyTiB 1 MpoleciB). 3a pe3yibTaraMH IMepepaxyHKy
NPUUMAETHCS PILIEHHS PO MOAANBIINH BapianT ¢pyHkuionyBaHHs ['BC:

1) 3niiicaroBatu po6oty ['BC BuX0AsUH 3 TIEpepO3pax0BaHOTO IJIAHY
y BUNAJIKy JOTPUMAHHS JUPEKTUBHUX TEPMIHIB BHUKOHAHHS BUPOOHUYOT
poTrpamy;

2) iHpopMyBaTH MIICHCTEMY YIPABIIHHSA BEPXHBOTO pIBHA MPO
HEMOXIIUBICTh BUKOHAHHS BHPOOHUYOI MPOTpaMu B MOTPiOHI TepMminu Oe3
3MIHM IUTAHOBOTO 3aBJIaHHA 1 BHPOOHMYHMX pecypciB  (CHCTeMHI
noBigomieHHst W).

OO6mik i1 ctatuctiyHa 00podOka ctany SB OV It BUKOPHCTAHHS Ha
BepxHbOMY piBHI ympaiinHs (ACYB) BupoOnserbcs y Omoui P7, mio
nepepobisie oOmikoBi gani mpo OY 3a 3MiHy 1 ¢opmye y3araibHEHY
iHpopManito F y BUTIIAI TaHUX TPO YKCIIO BUTOTOBJICHUX JeTanel, oOcsr
HE3aBEPIICHOTO BUPOOHUIITBA, 3aBAHTAXKEHHS Ta TPOCTOI YCTAaTKyBaHHS
TOIIIO.
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1.4. Opranizanis nporpaMHo-MaTeMaTHYHOI0 3a0e3MeYeHHs
yHpaBJiHHS iHTerpoOBaHMM BHPOOHMITBOM
1.4.1. llpunumunu nody10BM NPOrpaMHO-MATEMAaTHYHOT 0 3a0e3neYeHHsI

Peanizanis ¢ynkuiii ynpasninas IBC i3 Bukopucranasm EOM
3MIICHIOETBCS  HUIAXOM  pPO3pPOOKM 1 3aCTOCYBaHHS  MPOTrpamMHO-
marematngHoro 3abesneueHHs ([IM3) KoMl IOTEpU30BAaHUX  CHCTEM
yIpaBiiHHA iHTerpoBaHuM BupoOHuITBOM (KCVYIB).

Mamemamuune 3abe3neuenns BKIIOYAE CYKYIHICTb MaTeMaTUYHUX
METOJIB, MoJenei 1 anroputmiB oOpoOku iH(opmamii ans opranizamii
YIIpaBIIiHHS, 1110 BUKOPUCTOBYIOThCA Mpu cTBopeHHI KCYIB.

Ilpocpamne  3abe3nevenns — 1€ 4acTUHA IHQOpPMaIifHOTO
3abe3neueHHss KCYIB, mo 3abe3neuye mpukiagHy po3poOKy i peanizaiiro
MaTeMaTU4IHOTO 3a0e3nedeHHss Ha EOM.

Ockimekn  IBC  Oynyerbcs y  BUIISAL  IHTETPOBAHOTO
B3a€MO3AJIC)KHOTO KOMIUIEKCY (YHKI[IOHATBHUX IMIJICHCTEM 13 CKIIaTy
ACVYB 1 I'BC, B ocnoBy mobOymoBu [IM3 KCVYIB mnoknaaeHi HacTymHi
MPUHLUIN IHTETpallii, THy4KOCTi, iIEpapXiuHOCTI, TUITI3AILii.

[lin  inmeepayiero po3yMieTbcst 00 €AHAHHS PIBHUX  (QYHKIIN
ymnpaBiminHs enemeHTiB ['BC y eauHy cucreMy yOopaBiiHHS, IO
KOODAMHYETHCSI  3arallbHOI0  METOI0  BUPOOHHUITBA 3  OJHOYACHUM
30epeKEeHHSIM iX aBTOHOMHOCTI POOOTH.

I'nyukicmo 0azyeTbcs Ha POrPaMHO-TEXHIYHOMY
nepeHacTporoBanHi enemeHTiB ' BC Ha HOBI yMOBM (YHKI[IOHYBaHHS SIK
MPUPOHOTO, TAK 1 BUMAIKOBOTO XapaKTepy.

lepapxiunicms miependavyae Takuid po3nojaul (YHKIIA yIpaBIiHHS,
IIPH KOMY B3a€MOJIisSI MDK PIBHSIMU TIEpeBakae HAJl B3AEMOJIIEI0 B CEpEHI
pIBHIB, a BUILIECTOSIII piBHI BHPIMYIOTh OUIbII Benuki (rimodOanpHi 3a
CTYIIEHEM BAXKJIMBOCTI Ta CTYNEHEM BIUIMBY OTPUMAHOTO pE3yJIbTaTy Ha
(GYHKIIIOHYBaHHS CHCTEMHM) 3a/adi 1 MaioTh OUIBII TpUBAIMA mepion i
MEHIITy YaCTOTY MPUHHSATTS PillIEHb.

OueBugno, mo ACYB Ta iHmi ¢QyHKIIOHATIBHI MiICHCTEMH
BEPXHBOTO piBHS 3a0e3nedyrorh poboty IBC y pexmmi momimy dacy, a
enemenTn I'BC — poOoty TexHomoriunoi migcucremu IBC B ymoBax
peaIbHOTO MacmTady 4Yacy, OCKUIBKH 4Yac yXBAJCHHS PINICHHS I[TOBUHEH
OyTH MEHIIIUM 32 4ac BUPOOHUYOTO MPOIIECY.

TakuM 9YMHOM, IIBHJIKICTH pEaKilii CHCTEMH Ha 3MIHH BUPOOHHYMX
YMOB cTa€e ocHOBHOIO xapakTepuctukoro KCVYIB. ¥V Toii ke yac po3poOka
I[IM3 KCYIB € HallOIbII TPYAOMICTKOIO, & OTXKE, 1 JJOPOTOI0 YaCTUHOIO Y
crBoperni [BC. B pesynbrari 30imbplryerbcss motpeba y CTBOpEHHI
CTaHJAPTHUX NAKEeTIB MporpaM YHpaBIiHHS BHUPOOHHIITBOM 1 3pocTae
CTYIiHb 3HAYYIIOCTI MPUHIIMITY THITi3aIlii pillieHb 3acTOocOBYBaHUX y [IM3.

[lin munizayiero TIM3 po3ymieThcst yHi]iKamiss 3amad, CTPYKTYp
JaHUX 1 BUKOPUCTOBYBAaHMX METOJIB 1 3aco0iB mpH peanizamii 3amaHuX
GbyHKIIH ynpaBiaiHHS BUPOOHMUTBOM. Bimomo, mo ajganTaiis THUIIOBOTO
[IM3 mig koHKpeTHEe 3acTocyBanHs ckianae 10-15 % Baprtocti po3poOku
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OPUTIHATIBLHOTO 3a0€3TCUCHHS.

[lepeBarn BHUKOPHUCTaHHS THIIOBOTO 3a0€3MEUeHHsS TMOJIATAlOTh B
HACTYITHOMY:

— peatizallisi BUPOOYBaHUX CTAHAAPTHUX PillICHb;,

— BUCOKHH CTYIIHB MPHUIATHOCTI 10 BUKOPUCTAHHS B PI3HUX yMOBax
(byHKIIOHYBaHHS BUPOOHUIITBA;

— HEBHMCOKiI BUMOTH JI0 0OCITyTrOBYIOUOTO TIEPCOHAITY;

— BIICYTHICTB BUTpAT Ha pO3pOOKY 1 CYNpOBiI.

[lepeBaru BUKOPHUCTaHHS OPUTIHAIBHOTO 3a0€3MeYeHHs HAaCTYITHI:

— TOYHE BiI0OpaskeHHS 0COOIMBOCTEN 3aCTOCYBaHHS,

— BiICYTHICTh HENOTPIOHUX (YHKIIIH;

—TMmpocToTa B aJanTyBaHHI Ta  Moaudikamii B  pamkax
BHUKOPHUCTOBYBAHOI MPUKIIATHOT 00aCTi.

Takum umHOM, mpu BuHOOpi IIM3 HeoOXimHO BpaxoByBaTH
MOJKJIMBOCTI TEXHIYHHMX 3ac00iB, piBeHb MiITOTOBKH TEpCcOHaNy, (hiHaHCOB1
MOJIMBOCTI, @ TaKOX HEOOXiJHMHA piBeHb aBTOMATH3aIlil (YHKIIIH
yIpaBIiHHS BUPOOHUIITBOM 1 TOKA3HUKH OCHOBHUX xapaktepuctuk KCVYIB,
II0 TIPOEKTYETHCSI.

OcnoBuumu xapakrepuctukamu KCVYIB € mBHIKICTH peaxiii,
CTYMiHb aBTOMAaTH3alii, CTYMiHb THYYKOCTI Ta piBeHb IHTerpamii
BUPOOHMIITBA.

Cmyninbe asmomamu3zayii — 1€ TOKa3HHUK, SKUI BHU3HAYAE
BIJJTHOIIIEHHS 00CSTIB pOOIT, BUKOHYBAaHHUX 0€3 y4acTi i3a y4acTIO JIFOIUHH.

Cmynino enwyukocmi — 1€ TIOKa3HHK MOOUTBHOCTi, TOOTO oOcsTy
BUTPAT, 3 IKUMH MO>KHA TTEPEUTH HAa BUITYCK HOBOT MPOJTYKIIii.

Pisenv inmeepayii — 1€ TMOKa3HUK KUTBKOCTI Pi3HUX BHPOOHUYMX
(bYHKIIH, 110 TTOETHYIOTHCS B €JJHHY CUCTEMY.

1.4.2. Crpykrypa i pyukuii mincucrem [IM3 KCYIB

BuHsATKOBa CKJIAHICTH MOBHOTO HAOOpPY pO3B’SI3yBaHUX Yy paMKax
ynpasiinas IBC 3amad i BUKOHYBaHUX (QYHKIIH pOONIATH HEOOXITHUM iX
TpyIyBaHHA Ha MIJCUCTEMH, IMATPUMYBaHI BiIMOBITHUMH MOIYISIMHU 1
nakeramu [IM3. IcHyroui B pmammii 4wac peanizamii crpykryp I[IM3
VIpaBIIiHHS BUPOOHHUIITBOM MAalOTh BiIMIHHOCTI B TOMY, IIO PO3POOHHKH
JIOTPUMYIOTBCSI BIACHUX TOYOK 30py LIOJI0 MPUHIHMITY Aekommosumii [TM3
yrnpaBiiHHs Ha Moxayai. OpHak, 3HayHa YacTMHAa TaKUX MOJYIIB He
3aJIOKUTh B KOHKpeTHOi peamizamii BHpoOHWYOi cucTeMHu, Ha 0asi
BBEJICHUX paHillle MPUHIHUIIB TaKi MOAYII, TMPEACTaBISIIOTh COO0I0 OCHOBY
tunoBoro pimenHs ctpykryp [IM3 KCVIB (puc. 1.9).

XapaktepHoto pucor cydacHoro crtany [IM3 KCVIB e nabopu
MOJIyJABHHX MPOTrpaM, IPU3HAYECHUX JUTSI PIlICHHS BU3HAYEHUX KIIACIB 3a/1a4
Ha pi3HMX Tunax EOM i po3paxoBaHMX Ha KOHKPETHI BUMOTH BEIMKOI
KiTbKOCTi crioxuBadiB. Tomy [IM3 moaiisieTbest Ha CUCTEMHE 1 IPUKIIAIIHE.
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Puc. 1.9. I[Ipoepamno-mamemamuune 3abezneuenns KCYIB

CucremHe  3a0e3meueHHs  TpU3HAYeHE Ui yOPaBIiHHS
obunciroBanibHuME pecypcamu EOM y IBC 1 st aBromaru3zaitii po3pooku
MPUKITIAIHUX 33]1a4 YIpaBIliHHA. BoHO /103BOJIsIE 00’ €MHATH (PYHKITIOHATBHI
migcucremu IBC y enuHWil KOMIUIEKC, OpPraHi30BYBaTH IX B3a€EMOIIIO,
OyayBaTH CHUCTEMH JOCTYNY A0 JAaHUX, MIATPUMYBATH PEXUM pPOOOTH 3
OaraTbMa KOpUCTYBauaMH.

CuctemHe 3a0e3nedeHHs BKIIOYae omepaliiiny cucremy EOM,
CHCTEMH MPOrpaMyBaHHs MPUKIATHUX 3a7ad, CHCTEMH YIpaBJIiHHSA 0azaMu
JaHWX, 3aCO0M opranizaiii 00YHCITIOBATLHUX MEPEIK.

[Mpukmamui 3amgadi  peami3ylOThCS B CEPENOBHUINI  OMEpaIiiHO1
cucremu (OC). OC no3BoJisiE BUAUIUTH OOMEXKEHHS, IO HAKJIAIal0ThCs
KOHKPETHUMH CHCTEMHHMH 3aco0amH, 1 BHU3HAUUTH (YHKI[IOHAIbHI
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MO>KJIMBOCTI OpraHizalii yrmpaBiiHHs.

Jlo cucteMHOro 3a0e3MeUeHHS BKIIOYAIOTh TaKOXK JIOJATKOBI 3aCO0M
HACTPOIOBAHHS MaTeMaTH4YHOro Ta iH(opmariiiHoro 3abe3mnedyeHHs (0a3
JaHUX) CHCTEMH YIPABIIiHHS Ha KOHKPETHUH TEXHOJIOTIYHHN 00 €KT, a
TaKOX JIOJIATKOBI 3aCO0M 3 eKCIuTyaTalifHuX (TECTOBUX 1 JA1arHOCTUYHUX)
porpam, 10 NepeBipSIOTh CIPABHICTh YCTATKYBaHHS Ta eleMeHTiB EOM.

CuctemHe 3a0e3neueHHs TICHO 3B's3aHE 31 CTPYKTyporo U
anmapatypoto EOM 1 cmpsmMoBaHe Ha peami3aililo 3aKIaJeHUX Y Hil
MOXJIMBOCTEH.

[Tpuknagne 3abe3neyeHHs MpU3HAYEHE IS peanizarlii BUpOOHHYOT
ta iHdopmamiiinoi ¢ynknii IBC Ha 0a3i pilmeHHS TPUKIAIHUX 33134
yrnpaBiiHHsA. BoHO (QyHKIIOHYe B CcepeJoBHII 3ac00iB CHCTEMHOTO
3a0e3neueHHs] 1 MOAUIIEThCS 3a TPU3HAYCHHSM Ha (QYHKI[IOHAIbHE Ta
oprasizaiifae.

OcHOBY (YHKITIOHATLHOTO TPHKJIATHOTO 3a0€3TMeUeHHs CKIIaIaloTh
naketu npukiaagHux nporpam (IIIIIT) pisaux piBHiB ynpasiuinas B IBC:
[IIIT exoOHOMIYHOTO yIpaBiiHHS (JOBrOCTPOKOBE i TIOTOYHE IJIAHYBaHHS
BupoOuuirea), [IIII1  oprauizaimiiiHoro  ympaBiiHHS  (OTepaTHBHO-
KaJIeHJapHe IJIaHYBaHHS UIS PO3PaXyHKY KaJleHAApHHUX ITUIAHIB 1 3MIiHHO-
N000BUX 3aB/IaHb BUITYCKY JIETaJeH, TUTaHY MiArOTOBKH KEPYIOUUX MpoTrpam,
npucTocyBanb Ta iHCTpyMeHTa), [IIIII TEXHOJNOTIYHOTO YIpaBIiHHS
(omepaTUBHO-MCIIETYEPCHKE  YIPABIIHHS, 3B's3aHE 3 HNOTOYHHM
po3moaiioM pobiT 1 pecypciB, KoopauHaiiew ix B3aemogii), TITIII
JIOKAJIBHOTO YIPaBIiHHS (TPYIOBOTO YIPABIIiHHS YCTaTKyBaHHSIM, CKIIQJIOM,
TPaHCIIOPTOM).

Opranizaiiiine npukiajHe 3a0€3MEUeHHs CKIAAEThCS 3 MOJYJIB
MiJICUCTEM:

— MDKpIBHEBOTO OOMIHY 3 YCTaTKyBaHHSM, CKJIaJIOM 1 TPAHCIIOPTOM;

— ONEepaTHBHO-CTaTUCTUYHOTO OOJIKY X0y BHPOOHHIITBA 1 pOOOTH
yCTaTKyBaHHS, IHCTPYMEHTA, OCHAIICHHS, IEPCOHATY;

— TECTYBaHHS IPOTPaM i JIarHOCTUKU YCTaTKyBaHHS,

— MIIrOTOBKM  BUPOOHMIITBA  (MPOEKTYBaHHS  TEXIPOIIECIB,
MIATOTOBKK KEPYIOYHX MPOTrpaM, HOPMYBAHHS TEXIPOIECIB, MPOECKTYBaHHS
OCHAII[CHHS1).

1.4.3. Opranizauisi HajIaroKeHHsl Ta BIPOBA/’KEHHS IPOrPaMHOI0
3a0e3nedyennst B IBC

JlocBin moka3ye, IO B TpOIeCi HAIAroPKEHHS AalTOPUTMIB 1
NporpaM BHSBISETHCS 3HAYHE YHUCIO MOMIWIOK (mpubmusHo 5 % Bif
3arajJbHOTO 4YKCJIa KOMaHJ y Mporpami), a BUTpPAaTH Ha iX BUSBJICHHS 1
BUIIPABIICHHS TOPIBHSAHI 3 BUTpaTaMH Ha TPOEKTYBaHHS MPOTPAMHOTO
3abe3nedeHHs.

[Tomunku KnacuQiKyrOTh HACTYITHUM YHHOM:

1) cucreMHi — OOYMOBJICHI HENPAaBWILHUM PO3YMIiHHSIM BUMOT
3a/avi Ta yMOB ii peaizaitii;
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2) anropuT™MiuHi — 3B’s3aHI 3 HEKOPEKTHUM (DOPMYIIOBAHHIM 1
peaizalfi€ro aaropuTMiB;

3) nporpaMHi MOMUJIKH KOJAYBaHHS aJTOPUTMIB;

4) TeXHOJIOTIYHI — Ti, II0 BHUHHKAIOTh B MPOIECaX IMiArOTOBKH
JOKYMEHTAIIil Ha TIPOoTpamy.

[Iporec HamaroHKEHHS Ta BIPOBAKEHHS MPOTrpaM MOIUISETHCS Ha
HACTYITHI OCHOBHI €TaITH:

1) mporpaMHe Hajaro HKeHHS;

2) cHUCTEMHE HAJIaroKEHHS,

3) mociHa eKCIuTyaTartis.

[IporpamHe HanmaroJUKeHHs TpHU3HAYEHE IS IHAMBIITyadbHOL
MEPEeBIPKM OKPEMHUX MpOTrpaM Ha TECTOBUX MOJENBHUX JAHHX, Yy Mpolieci
AKOi BUSIBISIFOTBCS Ta YCYBAIOTBCS B OCHOBHOMY pIi3HI alITrOpUTMIYHI,
MPOTPaMHi Ta TEXHOJIOTTIH1 ITOMHUJIIKH.

OcHOBHUMH (PYHKIIISIMH TTPOTPAMHOTO HAJIaroJKEHHS €:

— MepeBipKa BiIMOBIIHOCTI OJEPKYBAHUX PE3YJIBTATIB MPOTPAMHUM
crieruQikaIisMm;

— MepeBipKa NpaBUILHOCTI BUKOHAHHS OTIepallii;

— MepeBipKa JIOTIKH MPOTrpamH;

— TIIepeBipKa MPABWIBHOCTI KOTyBaHHS.

CucTteMHe HaJaro HKEHHs NMPU3HAUYEHE IS IEPEBIPKU MPABHIILHOCTI
pPOOOTH KOMILIEKCY MPOrpaM 3 BHUKOPHCTAHHIM pPEaTbHUX iH(GOPMAIIHHUX
MacHBiB HEMOBHOTO o00csAry. VY mpoleci CHUCTEMHOTO HallaropKeHHs
MEPeBIpPSIETHCS  €KBIBAICHTHICTh JIOTTYHOI CXEMH KOMIUIEKCY Mporpam ii
GyHKIIOHATTBHOMY TpU3HaueHHI0. llpu 1poMy ycyBaeThCsi OUIBINICTH
CKJIAJIHUX aJITOPUTMIYHUX 1 CACTEMHUX TTOMUJIOK.

HocmigHa eKCILTyaTallis pU3HAYCHA TSt nepeBipKu
(GYHKIIOHYBaHHS CHCTEMH 3 BHKOPHCTAaHHSIM peabHUX MOBHOPO3MIpHUX
MacHBIB JaHUX 1 B peailbHOMYy MacmTadi vacy. Ilepenbadaerncs, mo Ha
IIbOMY €TaIli KOMIUIEKC IPOTpaM HE MICTHTh BEIMKUX CUCTEMHHX MOMMIIOK,
a BUMAJAKA HENpaBWIBHOTO  (YHKIIOHYBAaHHS  BHMHUKAIOTH  4epes
HENpaBWIbHY 00pOOKYy HemependadeHnX paHilie KOMOIHAIi BUXiTHUX
TaHUX.

KonTpoabHi 3anutanns

1. OGrpyHTYyiiTe OCHOBHI (DaKTOpPH 1 €Tanu PO3BUTKY aBTOMAaTH3AIlil
BUPOOHMYUX CHCTEM.

2. Poskpuiite ctpykTypy I'KC B iHTErpOoBaHOMY BHPOOHHIITBI.

3. Ha3BiTh xapakTepHi pucH KiIacH]ikaIlii cUCTeM YIpaBIIHHS IS
3aCTOCYBaHHS B IHTETPOBAHOMY BUPOOHHUIITBI.

4. BuzHauTe iepapxiro Ta 3a7aui piBHiB ynpasiinas IBC.

5. PoskpuiiTe 3micT opranizailii 6araropiBHeBOi iepapXiyHOT CHCTEMHU
ynpasiinas B IBC.

6. [TosicHiTh 0COOMMBOCTI Oprasizaiii ONepaTUBHOTO YIPABIIHHS
I'BC.
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7. OOrpyHTYHTE TNPUHIUMIK TMOOYAOBH Ta PO3KPUUTE 3MICT
CTPYKTYpH 1 QYHKIIIH mporpaMHO-MaTeMaTHaHOTo 3a6e3neueHHss KCYIB.

8. PoskpuiiTe = MeTy  opraHizamii = mpomecy  BiIJIaroJKCHHS
nmporpaMHo-mareMaruyHoro 3abesnederds KCYIB.

29



Po3din 2. Aneopummisauisi 3aday yrnpaesiHHs1 iHmezsposaHuM 8upobHULUMEOM

Konu Xmocw 3anponoHyeas
Apucmuny i3 Kipenu 3aoauy i
ckazag «Posnaymaul», Apucmun
sukauknys.  «Haesiwo,  Oypenv,
Xouew po3nrymamu  8y3on, wo,
Hagimy  3anaymanuti, 00CMABIAEC
Ham cminvku mypoom?»

Po3aia 2
AJITOPUTMIBALISA 3AJTIAY YITPABJIIHHA
IHTETPOBAHUM BUPOBHUIITBOM

Aneopummizayis — 1e eTanm po3B’s3aHHS 3a7adi, 10 TOJATaE y
3HaXO/PKeHHI 32 1i (opMyITIOBaHHSIM METOY PIlIeHHS.

Po3nin iHpopmMaTuKH, SKHH BHBYAaE METOJIHM, TMPUHOMHU NOOYIOBU
ITOPUTMIB Ta X BIACTUBOCTEH HA3UBAETHCS AICOPUMMIKOIO.

TakuMm dYWMHOM, A aNTOPUTMI3ALIEI0 YIPABIIHHS IHTErPOBAHUM
BUPOOHUIITBOM OyJIEMO PO3YMITH MPOIIEC MPOSKTyBaHHS MOJIENIeH, METOIIB
1 anroput™miB 3a1a4 ynpasiiaag ['BC Ta ix Bepudikarii.

2.1. ABTOMaTH30BaHe IVIAHYBAHHA B iHTErPOBaHOMY
BHPOOHUITBI

Sk Oynmo BkazaHo y posnimi 1, nBa BepxHIX piBHI BHPOOHHYOL
CUCTEMH YIPABIIHHS BiITHOCSITHCS JIO OpraHi3aliifHO-eKOHOMIYHUX Ta
OpraHi3aiifHO-TeXHIYHUX CHCTEM YIPaBIIiHHS.

Tak, Ha mepmomy piBHI 3IICHIOETBCS OpraHizaiis CHUIBHOTO
GYHKI[IOHYBaHHS BUPOOHMYUX MiAPO3AUTIB (LIeXiB) Ui BHITYCKY TOTOBOI
MPOIYKINl B 3aJaHii KUTBKOCTI NPH BU3HAYCHHX TEXHIKO-EKOHOMIUHUX
MOKa3HUKaX, a Ha JPYroMy BHM3HAYAIOThCA TMOKAa3HUKH (DYHKIIOHYBaHHS
OKpEeMHX IMiJPO3JIUTIB Yepe3 BCTAHOBJICHHS 3aJaHOi KUTBKOCTI BHUITYCKY
MPOIYKITi1 y BU3SHAUEHI TEPMIiHU POOOTH.

lonoBHa BIAMIHHICTE OpraHi3allifHO-CKOHOMIYHUX CHCTEM  BiJ
CHCTEM TEXHOJIOTIYHOTO YNpaBiiHHA 3 1 4 pIBHIB MOJIATaE B XapakTepi
o0’ekTa ympaBimiHHA. SIKIMIO B CHCTEMax TEXHOJOTTYHOTO YIPaBITIHHS
00’ €KTOM € TEXHOJIOTIUHI OJMHHUIII Ta KOMIUIEKCH YCTAaTKyBaHHS Pi3HOTO
MPU3HAYCHHS, TO B OPraHI3aIIfHO-EeKOHOMIYHUX CHCTEMaX — 1€ KOJICKTHBH
mofed,  AKi  B3a€MOJIIOTH,  OOCIYrOBYIOTH, OPTaHi3ylOTh  pOOOTYy
TEXHOJIOTTYHUX KOMIUIEKCIB. TOMy OJHUMH 3 BH3HAUAIBHUX 3a/ad, IO
3a0e3MeuyloTh CKOOpAMHOBaHE (PYHKIIIOHYBaHHS BCHOTO BHPOOHHIITBA, €
3ajadi IIaHyBaHHS PI3HUX PIBHIB YIPaBIIiHHS.

B opranizariiiiHo-eKOHOMIYHIX CHCTEMax B MPOIIECi IJIaHYBaHHS Ha
mizictaBi  T00anbHOT METHM  BHU3HAYAKIOTh LU YHpPaBIiHHA  BCiMa
MIAPO3UIAMHA TaKHUM YHHOM, MO0 3a0e3MeYuTH JOCSITHEHHS TJI00AThHOT
METH.

['mo0anbHOI0 METOI0 € BHKOHAHHS IIJJAHOBOTO 3aBJaHHA, MIO0
periaMeHTye oOCST, HOMEHKIATYpy, TEPMIHM Ta YMOBH BHKOPHCTaHHS
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BUPOOHMYMX pecypciB. Y TMpoleci IUlaHyBaHHS Ha OCHOBI IIJIAHOBOTO
3aBJIaHHS BU3HAYAIOTHCS TEXHIKO-CKOHOMIYHI MOKA3HUKH ITIPHUEMCTBA B
UIOMy 1 BUpOONSETbCS IX JeTamizailis MO BCiX MiAPO3iiax, Iexax,
MUIBHULSX, JIHIIX.

B 3anmexxHOCTi Bif TOTO, HAa SKI TEPIOTM CKIATAIOTHCS IUIAHHU,
3arajbHO3aBOJICbKEe  IUIaHyBaHHs  (IUIaHyBaHHS HAa  PIBHI  LUIOTO
HiINPUEMCTBA) TOUISIFOTh Ha MEPCIeKTUBHE 1 moTo4He (puc.2.1).

3aranbHo3aBoacbke
nnaHyBaHHA
‘ MNepcnektneHe ‘ ‘ MoTouHe ‘
‘ TexHiko-eKOHOMIYHe ‘ OnepatusHe
‘ PiyHe ‘ Mixuexose
‘ KaneHpapHe ‘ BcepeauHi-uexose

Puc. 2.1. Cmpyxmypa 3a2a16H03a800CbK020 NIAHYBAHHS

Ilepcnexmusne naauwysanHs BU3HAYa€ TEPMIHHM 1 3araibHi 0OCITH
BUPOOHMIITBA B LUIOMY 1 MPHUIYCKAa€ pPO3pOOKY TUIAHIB (PYHKIIOHYBaHHS
HiINpueEMCTBA Ha TpuBaiuid niepiox (Outbine 1 poxy).

OcHoBHOI0O  (hOpMOIO  TUTaHYBaHHS pOOOTH  MIANMPUEMCTBA  SIK
eKOHOMIYHOT OJMHHMII € TEepCHeKTUBHUM TUIaH, 3aBJaHHSA SKOTO 3
ypaxyBaHHSIM PO3BUTKY MIANPHUEMCTBA, 3MIHH B pecypcax i morpedax ramysi
B MOro WpPOAYKIl MAETaNi3ylOThCS W YTOYHIOIOTHCS Ha HACTYIMHOMY
iepapxiuHOMY piBHI YIIPaBIIHHS — PIYHOMY TUIaH1 MiIIPUEMCTBA.

[lepcnekTBHUA 1 pIYHUE TIJIaHU PO3POOINIAIOTHECS Ha OCHOBI
KOHTPOJIbHMX TPOTHO3HHUX IH(p 32 OKpeMUMH (iHaHCOBO-EKOHOMIYHHUMH
MOKa3HUKAaMH PO3BUTKY BHPOOHUIITBA, TAKUMH SK COOIBapHICTh MPOMYKII,
peHTabenbHiCTh 1 NPUOYTOK BUPOOHMIITBA, CTYNEHb aMOPTHU3AIlil
BUPOOHMYMX 3acO0IB Ta Bifgadi OCHOBHUX BUPOOHWYMX (DOHMIB, TEpMiH
OKYITHOCTI KaIliTAJIbHUX BKJIAJIeHh Ta IiHINE. 3aBJaHHS PIYHOTO TUTAHY
MIAMPUEMCTBA KOHKPETU3YIOTHCS B MPOLIEC OTIEPaTUBHOTO TUIAHYBAHHS —
pu po3po0Ili KaleHJapHUX TUIaHIB.

Ilomoune nnaumysanns BWU3HA4Ya€ CKIa] pooOIT, IX PO3MOJUT IO
nigpo3ainax. BoHO mMOAISETBCS HA  TEXHIKO-eKOHOMiuHe  (pidHe,
KaJIeH/1apHe 3 pOOMBKOIO 110 IHTepBaJiaX Mepiojy) i onepaTuBHE.

Texnixo-exoHomiune NAAHY8AHHSL JeTanizye MOKa3HUKHU
MEPCIEKTUBHOTO TUTaHy Ha JIaHUH 1epiof] 1 KOPUTye iX BiAMOBIAHO 10 BUMOT
TUTAHOBOTO 3aBJaHHS MiIIPUEMCTBA.

HaiiBaxMBIIIOO 3a7a4er0 TEXHIKO-€KOHOMIUYHOTO TIUIAaHYBaHHS €
BCTAaHOBJICHHS OCHOBHHX ITOKAa3HMKIB IO BHUITYCKY 1 peaji3alii MmpoayKIlii,
mpati i 3apoOiTHiN miaTi, cobiBapTOCTi MPOIYKIIi, a TAKOXK KOHTPOJIb 3a
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iXHIM BHKOHAaHHSM, TOOTO PO3paxyHOK TeXMpOMQiHIIIaHy. 3a JOTIOMOTOIO
TeXpoM(piHIUIAaHY TOEJHYIOTHCSI MaTepiaibHi, TPYyAOBi 1 (PIHAHCOBI TJIAHH,
TUTAHU PO3BUTKY MOTY)KHOCTI 1 T.1., @ TAKOX 3a0e3MeuyeThCsl iXHE OalaHCOBE
YB'SI3yBaHHS 3 BHPOOHHUOIO Mporpamoro. BuximHi maHi Ais po3paxyHKY
TexnpoMpiHIuIaHy OepyThCs 3 IUIAHIB BHITYCKY HPOAYKIII B TPOIIOBOMY 1
HaTYpalbHOMY  BUPQXEHHI, 3HW)KEHHS  TPYJIOMICTKOCTI  BUPOOIB,
co0iBapToCTi, TOCTa4aHb 1 peamizamii NPOAYKIii, COPTHOCTI, IUIaHIB
MIATOTOBKK KaJpiB 1 BIPOBA/HKCHHS HOBOI TEXHIKH, 3 JIIMITIB MO Tpai i
KaIliTaJOBKIIaJICHHSIM.

OcHoBHa 4acTWHA TEXMPOM(DIHIUIAHY 1€ TOJOBHI TMOKa3HHUKHU
BUPOOHMYO-TOCTIONAPCHKOT  AISIIBHOCTI  MIANPHEMCTBA, &  TaKOX
BUPOOHMIITBA 1 peamizamii mpoaykiii. IMpeKTHBHOIO HOTO0 YacTUHOK €
piuHa (3aragbHO3aBOJIChKAa) BHPOOHWYA Mporpama IMianpueMcTBa. BoHa
MICTUTB TIEPETIK MPOIYKIIil, IO MiJJIATae BUMYCKY 1 peai3allii B IIIaHOBOMY
nepioai. Ilman BUpPOOHWITBA Ja€ KUIBKICHY XapaKTEPUCTHKY yciel
BUPOOHMYO-TOCTIOAPCHKOT JISUTBHOCTI MIJIPUEMCTBA 1 € OCHOBOIO JUIA
PO3pOOKH HACTYITHUX YaCTUH TEXNMPOMQIHILIaHY.

Piyna BupoOHM4YA mporpama CKJIaJa€ThCsi B HATYypaIbHOMY, TOOTO
KUTBKICHOMY, 1 TpPOIIOBOMY BHPQXEHHSIX 3 pPO3OMBKOIO 3aBJaHHS IO
BHUITYCKY 1 peanizallii mpoaykuii mo kBapranax. KpurepisMu onTUMaabHOCTI
npu po3poOIi BUPOOHHUOI TpoTrpamMu €. HaWOUIBII TOBHE 1 CBO€YACHE
3aJJOBOJICHHS  CIOXKMBAdiB;  MaKCHUMi3allii  TMPOJYKTUBHOCTI  Ipalli;
MIHIMI3aIiss BUTpPAT AOPOTMX 1 AeIIUTHUX MaTepiaiiB, KamiTalbHUX
BUTpAT, COOIBAPTOCTI MPOAYKILii i T.1.

VY texnpomdiHIIIaHi BaXIJIMBUMU IS BCiX HACTYITHUX PO3PAXYHKIB €
TUTAHOBI TEXHIKO-€KOHOMIYHI HOpPMAaTHBHM 1 HOpMH. Y TexmpoMiHIUIaHi
3aCTOCOBYIOTHCSI HOPMAaTHBU 1 HOPMH BUTPATH MaTepiallbHUX PECcypciB Ha
BUITYCK OCHOBHOI MPOJYKIlii, HA PEeMOHTHO-EKCIUTyaTalliifHi HEeCTaTKH, Ha
BUTOTOBJICHHS IHCTPYMEHTA W OCHAI[EHHS, a TaKOX 3aco0iB MexaHi3aIlii i
aBTOMAaTH3aIlii, Ha CTBOPEHHS 3alaciB CHPOBHHU 1 MarepialiB, Ha
He3aBeplieHe BHUPOOHMITBO. Ha  OCHOBI  BHUKOPUCTaHHA  TEXHIKO-
€KOHOMIYHMX HOpPMAaTHBIB 1 HOPM BHKOHYIOTh IUIaHOBI PO3pPaxyHKH, IO
MOJIATAIOTh B ONTHMI3allii TUTaHiB BUPOOHMIITBA 1 peasi3allii mpoIyKiIii.

Ha ocHOBI TexnpomdiHIIIaHy MIOPUEMCTBA  PO3POOISIOTHCS
KUTBKICHI 1 SIKICHI TIOKa3HMKH POOOTH OKPEMHUX BUPOOHUIITB, NUTHHUII,
IeXiB Ha Micslb, KBapTaj, piK B TPOIECI ONEepaTHBHO-KAJICHIAPHOTO
IUTAHYBaHHSA. Y IUX TIUIAHOBUX JOKYMEHTaX MICTATBCS TOKAa3HUKH
BUPOOHMYOI MPOrpaMu JAHOK OCHOBHOTO 1 JIOTIOMDKHOTO BUPOOHUIITBA,
pPOCTy IPOAYKTHBHOCTI Mpalli, 3HWKEHHS TPYJOMICTKOCTI 1 JIIMITH 110 TIpaIli.

Kanenoapne nnanyeanns 1ie BU3HaUCHHs 3aBJIaHHS HAa BUPOOHHIITBO
1 BHITYCK TPOMAYKIIi Ha TMpOTA3i BiAPI3KIB Yacy, IO BIAMOBIIAIOTH
TPUBAIOCTI BCTAHOBJICHOTO TUIAHOBO-OOJIKOBOTO Tiepiofy. TakuMm YHHOM,
IpU KaJCHAAPHOMY IUIaHYBaHHI Y BiAMOBIAHOCTI /0 PIYHOTO 3aBJaHHS
BUPOOHMYOI  Tporpamu  3abe3medyerbcsi — po3poOka  KaJeHJapHUX
(kBapTalbHUX, MICSYHMX, MO00OOBMX) IUIaH-TpadiKiB IexaM, JUTBHUIISM,
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YCTaTKyBaHHIO.

Onepamusne naanyeanns 1e  audepeHiiroBadds  (po3moain)
BUPOOHMYOTO 3aBJaHHS 32 MICIIeM BHKOHAaHHS #Oro CKJIaJOBHX 3
NpU3HAYCHHSIM TEPMIHIB IX MOYaTKy 1 3aBepuieHHs. Ilpu omepaTuBHOMY
TUTAHYBaHHI KOHKPETU3YIOThCS MOKAa3HUKU TEXHIKO-€KOHOMIYHOTO IJIaHy Ha
KOPOTKi IHTepBaNM IUIAHOBOTO Tmepiofy (micsub, nekana, moba) i
BHU3HAYAIOTHCS JIii, HEOOXIMHI JUIsl iX BUKOHAHHS y BUTJISAI BUPOOHUYOTO
3apraHHs. OmnepaTuBHI TUTAHU-3aBIAHHS PO3POOISIOTECA 3 YypaxyBaHHIM
pe3ysbTaTiB BUKOHAHHS IUIAHY Ha TOMNEpeAHix iHTepBaiax. OnepaTuBHE
IUTAHYBaHHS BXOAWUTH JIO CKJIAQAy OIEPAaTUBHOTO YIPABIiHHS, SKe
nependOadae OOJIK TEpMIHIB BUKOHAHHS 3alIAHOBAHWX BHUIIB POOIT,
OPUAHATTS PIIEHh MO0 HENOMYIIEHHS BIIXWIIEHb BiJ 3aIJTAaHOBAHOTO
XOIy BUPOOHUIITBA.

OnepatuBHE MJIaHYBAaHHS TICHO IMOB'si3aHE 3 KAJICHIAPHUM 1 9acTo 3a
cheporo (maciTaboM, MiciieM) BUKOHAHHS IMOJAUISETHCS HA: MDKIEXOBE 1
BcepeauHi-1iexoBoe. [Ipu poMy I MDKIIEXOBOTO TUTAHYBAHHS XapaKTepHO
PO3B‘A3aHHA caMe 33/a4i KaJIeHIapHOTO TUTAHyBaHHS, @ BCEPEINHI-1IEX0BE —
BCTaHOBJICHHS BUPOOHMYUX 3aBJIaHb JIUTBHUIM, YCTATKYBAaHHIO HA 3a/IlaHHUH
IUTaHOBHIA Tiepioa. Tomy, PyHKIIIIO OTIepaTUBHO-KAICHJAPHOTO TUIAaHYBAHHS
BU3HAYAIOTh SK JETali3allifo 32 YacoM 1 MiCIleM BHKOHAHHS IUIaHY
BUPOOHMIITBA, OTPUMAHOTO ITICIISI TEXHIKO-€KOHOMIYHOTO TUTaHyBaHHS.

TakuMm YMHOM, HE3aJEXKHO BiJ TUIY BHPOOHUIITBA, IUIAHYBAaHHS
3MIMCHIOETBCS ~ HA  PIBHUX  PIBHAX  YOpaBliHHSA,  TOOTO  Ha
3arajibHO3aBOJICBKOMY, MDKIIEXOBOMY Ta BCEPEAMHI-IIEXOBOMY.

3acanbHo3a600cbke niaHygawHs — 1€ BCTAHOBJICHHS 3arajlbHHUX
TUTaHIB BUPOOHHMIITBA 32 00CATaMM Ha BU3HAYCHHI TIEPio]] AiSUTBHOCTI.

Miscyexoee naamysanuss — 1€ BCTAHOBIICHHS CKOOPIAMHOBAHHUX
CKJIAJIOBUX 3araJlbHUX IUIaHIB BHUPOOHWITBA — KaJCHIAPHUX IUIAHIB
MiPO3ALTIB.

Bcepeouni-yexose nnanyeéamHs — 1€ BCTAaHOBJICHHS IUIAHOBHUX
3aBJlaHb HAa BU3HAYCHWH TepioJ AUTBHUIIM, 3MIiHaM 3 JIOBEIACHHSM
PO3KIIaaiB poOOTH 10 pOOOYHX MICIlb, YCTaTKYBaHHS.

Takum uWHOM, 3agadi aBTOMATM30BAHOTO IUIAHYBAHHS MOJKHA
KJaciikyBaTu 3a HACTYTHUMH O3HAKaMH HAJEKHOCTI IO TAaKUX TPYITH:

1)3a o0’ekToM ab0 piBHEM YIpaBIIHHA — 3arajbHO3aBOJICHKE
TUIaHYBaHHS, MDKIEXOBE IUIaHyBaHHs (IUIaHYBaHHS pOOOTH BEIHMKUX
BUPOOHMYUX MIiJAPO3UTIB), BCEPEIMHI-IIEXOBE IUIAHYBaHHS (IUIaHyBaHHS
3aBJIaHb POOOYUM MICIISIM);

2) 3a 1epioIoM TUTaHYBaHHS — MEPCICKTUBHE TUIaHyBaHHs (po3poOka
TUTaHIB PO3BHUTKY 1 (YHKIIOHYBaHHS BHpPOOHUIITBA Ha Tmepion Oumpme 1
POKY), TEXHIKO-€KOHOMIUHE TUIaHyBaHHs (pO3po0Ka 3araibHO3aBOJICHKUX Ta
[IEXOBHX IUTAHOBHX 3aBJIaHb Ha BU3HAYCHUH 1epion 10 1 poky), KaJeHIapHe
TuiaHyBaHHs (po3poOKa KaJeHAapHUX IJIaH-TpadUKiB Ha TUIAHOBI MIEPIOIH —
KBapTaJ, Micsllb, 100a), orepaTHBHE IIaHyBaHHS (po3poOka BUPOOHHYHMX
3aBJIaHb MIAPO3/UIaM, poOOYMM MICISIM Ha mepio]t Bix 1 micsis 1o 3MiHu);
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3)3a BUJIOM OTPHUMAaHHX pE3yJAbTAaTIB — 3 IPOCTOPOBUM
BIOPSZKYBaHHSM 332  YCTaTKyBaHHSAM, MiApO3JiIaMu  o0cariB 1
HOMEHKJIATYpH, 3 YaCOBUM BIIOPSAKYBAaHHSIM KOMIUIEKCY TUIAHOBUX POOIT
(HOMEHKJIaTypH BHITYCKY).

B minomy B KOMIUIEKCi 3ajad IJIaHYBaHHS IHTETPOBAHOTO
BUPOOHUIITBA MOYKHA BUAUTUTH TaKi KJIACH TUTIOBUX 33J1a4 MJIAHYBaHHS, SIK:

—IIaHyBaHHSA 00cATy 1 HOMEHKJIATypH BHITYCKY MPOIYKIii
(oxomutioe 3amaui MEPCHEKTHBHOTO 1 TEXHIKO-EKOHOMIYHOTO TUIAHYBaHHS
3arajbHO3aBOJICHKOTO PIiBHS 3 TIPOCTOPOBUM BIOPSIKYBaHHSIM PE3YJbTATIB);

— 00’ eMHO-KaJICHITAPHOTO TJTAaHYBaHHS (oxorwtroe 3amavi
MIEPCIIEKTUBHOTO i TEXHIKO-€KOHOMIYHOTO IJIaHYBaHHS
3arajibHO3aBOJICBKOTO 1 MDKIIEXOBOTO PIBHS 3 YaCOBHUM BIOPSIKYBaHHIM
pe3yJIbTaTiB);

— OTIEPaTUBHO-KAJICHIAPHOTO  TUIaHyBaHHS  (OXOIUTIOE  3ajadvi
OTIEPaTUBHOTO TUIAHYBAaHHS BCEPEIUHI-IIEXOBOTO pIBHSI 3 YacOBUM 1
MIPOCTOPOBUM BIIOPSAKYBaHHSM PE3yNbTaTIB).

2.2. Tunogi 3a1a4i NJIaHyBaHHsI B iHTErPOBAHOMY BUPOOHHUUTBI
Ta METO/M iX PO3B’ A3aHHSA
2.2.1. ocaigxkeHHs 3a1a4i IVIaHYBaHHS 00CATY
i HOMEHKJIATYPH BUTOTOBJIEHHS POLYKIil

®opmyawoBanns 3agauyi. [Ipu po3s’s3aHHI 33a7ad oprasizailiiiHo-
€KOHOMIYHOTO YIPABIIHHSA BUPOOHMIITBOM, OJHUM 3 OCHOBHHX (DaKTODIB,
0 PpEerjaMeHTyloTh  JIJBHICTb MPOMHUCIOBOTO  MiINPUEMCTBA, €
30UTBIIEHUH PO3paXyHOK BUPOOHUYHMX TMOTYKHOCTEH 1 3aBaHTaKCHHS
YCTaTKyBaHHS, pE3yIbTaTOM SIKOTO € BHUPOOHMYA TMporpama oO0csry
BUTOTOBIICHHS TTPOAYKIIi1.

B ymoBax MacoBoro i cepiifHOro BHUpPOOHHUITBA €(QEKTUBHUM
METOJIOM  TaKOTO  pO3paxyHKy, sKHH 3a0e3nedye  MakCHMaJbHE
3aBaHTA)XEHHS YCTaTKyBaHHS, € JiHIHE NMpOTrpamMyBaHHS, OpiIEHTOBaHE Ha
moOy/IOBY JIHIHHUX ONTUMI3AIIfHUX MoOjeNel BUpoOHUITBA. Mojeni, sKi
BUKODHUCTOBYIOTBCS y IIMX pPO3paxyHKaX, € CTaTUYHUMH, QDK€ BOHH
MpU3HAYCH] U aHAJi3y KePYIOUHX PillleHb, SKi MOIIHPIOIOTHCS Ha €TMHUM,
MoTIepeIHBO BU3HAUYECHUH BiPi30K Yacy.

Cdepa 3actocyBaHHs MOJIeNiel Ta METOAIB TAKOTO POJY y JTaHUI dac
OXOIUTIOE ITMPOKUH CIIEKTP QYHKIIIH opraHizamiiinoro ynpasininas [10].

Po3rnsiHeMO TpUKIagM TUMOBHX 3a/a4 BHPOOHHYOTO TUIAHYBAHHS
o0csTy 1 HOMEHKJIaTypH BHITYCKY MPOJYKIlii Ha JBOX PIBHSAX YIPaBIIHHS
HIIIPUEMCTBOM:  aJIMIHICTPATHBHOTO YIPaBIiHHsA (3a1aya ympaBIliHHS
30yToM MPOJYKIlii) 1 ympaBiiHHA Migpo3aiiamMu (3am1ada OMTUMAIBHOTO

PO3IMOALTY pecypciB).
3ajava ynpaBJiHHS 30yTOM MPOAYKIIL. SIK MPUKIIaA 3a1adi yIpaBIiHHS
30yTOM PO TYKITii PO3TIISTHEMO CIIPOIICHE TUTAaHYBaHHS

30BHIITHHOTOPTOBEIBHUX OTIEPAILii.
Bupo6Huk Mae mepen co00r0 MeTy: BUPOOHTH BITUYM3HSHUI TOBap,
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KW KOPUCTYETHCS TOMUTOM Yy €Bpomi, BHUBE3TH Ta MPOJATH HOro 3a
BAJIOTY, Ha 3apo0JieHi KOmTH mnpuadatu ToBap y €Bpormi, SKHiA
KOPHUCTYEThCS TIOTIUTOM Ha YKpaiHi, IepeBe3TH Ta MPOAATH HOTO ONTOM YU
B pO3/pi0, oxepkaBIIM HaHOULTbIIMI mpuOyToK. [Ipy 1bOMy BiH MOBHHEH
BUXOJIMTH i3 HACTYITHUX YMOB:

1) BuTpaT BHpPOOHMKAa HAa BUTOTOBJICHHS BITYM3HSHHX TOBapiB

BCTaHOBJIEHOT HOMEHKJIATYPH, BPaXOBYIOUH JIilleH3io Ha BuB3 — C.,i = J?l X

2) iHM HA BITYM3HSHI TOBapu IMpPHU MPOJAXY ONTOM 3a BAOTY Yy
€spomi— CP,i =1,n;

3) MakcUMabHO JOCTYIIHI PO3MIPH MapTiii BITYU3HIHUX TOBApiB —
P,i=1n;

4) ppaxTOBi CTaBKM IpH TEPEBE3CHHI BITYM3HSHUX TOBapiB —
F.i=1n;

5) {iHM Ha TOBapW 3aKOPJOHHOTO BHPOOHHUIITBA BCTAHOBIICHOT
HOMEHKJIATYPH TIPH KyTIiBJIi ontoM 3a Bamoty y €sponi — CE;, j = 1Lm;

6) ppaxToBi CTaBKM TIPU TICPEBE3CHHI IHO3EMHHX TOBapiB —
FEj! j= l._m;

7) LiHK Ha €BPOIIEHCHKI TOBAPH MPHU MPOJAXKy 3a TPHBHI B po3apid —
Sj ) =1m;

8) koedilieHT nepepaxyHKy ONTOBOI I[IHU B PO3JIPIOHY MPH MPOJAKY
—K:

9) craBka mojaTkiB Ha npogax — NP ;

10) BantotHwmit kypc rpuBHi — CCE ;
11) koedilieHTH 3arajJbHUX BTpPAT MPH POOOTI 3 BITYUZHSIHHUMU

toBapamu — D, i = J?l )

12) koedilieHTH 3aralbHUX BTpaT OpU POOOTI 3 IHO3EMHUMHU
TOBapaMH IpH MPOJIAXKY iX ONITOM Mjl Ta B po3apid M jz, ] = 1,m;

13) MakcuManbHiI po3MIpH TapTid IHO3EMHUX TOBApiB, SKi MOXHA
peaizyBaTH y paMKax 3a3HadeHHX BTpar — B, | = 1,m;

14) cyma rpoImoBuX KOIITIB, sIKi Ma€ BUPOOHUK — W, ;

15) cyma onepskanoro kpeauty — W, ;

16) npornentHa cTaBka 3 kpeauty — KR;

17) oOMesxeHHsI Ha BUBE3SHHS BaIOTH 3 €Bporn — T

18) oOMesxeHHsI Ha BUBE3SHHS BaIIOTH 3 YKpaiau — TU .
HeoOxigHo BH3HAUMTH OOCST BHPOOHUIITBA BITYM3HSHUX TOBapiB

X,,i=1Ln Tta obcsr mpoxaxy iHO3EMHHX TOBAapiB ONTOM le, j=1m ta B

o3apic Y2, j :J,_m, 3aBIAKA  SAKAM Oyne oJep)XKaHui HaWOUIBIINK
po3ap i M p

npubyTok. s mbOTO TepepaxyeMo BCi I[IHM B TPHBHIX 1 BHU3HAYUMO
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niboBy  ¢Qyekmiro (L{d) sk npubyToKk Bii BCHOTO  KOMILIEKCY
30BHINTHHOTOPTOBEILHUX OIeparliif, a 0OMEeXeHHs 3a/1adi ToJIaMO K YMOBH
BUKOHAHHA BCIX oOrlepanid 3 BHPOOHUIITBA, TEPEBE3CHHs, KOMIICHCAIIIl
BTpAT, MPOJIAXY, MPUIOAHHS, TOIIIO.

B pe3ynbraTi MaTeMaTHYHUH 3aMuc 3a7a4di Ma€ HACTYITHUN BHUTJISII
{8 (S,(1- NP)K - SgM'(K - FE, - CE, )Y +{

.I. j=1

[ &

|

maxi @ (S;(1- NP)- S;gM{ - FE, - CE))Y/ + {/

Ti= :

T iy i

ia (CR-C - F-CRiD)X + :

Ti=z2 b

3a yMOB

2 (C+F+CPID)X, EW. +W, — obvexemns xommis

i=1
BUPOOHMIITBO, IEPEBE3CHHS 1 KOMIIEHCAIlil BTpaT;

a CRoX - a CE,qY; - a CE;qY?3 0 — oGMexeHHS KOWTIB Ha
i=1 =1 =1
npuaOaHHs IHO3EMHHUX TOBapiB

é CPgX, - é CEj ngl- é CEj ngz £T — oOMeXeHHs HAa BUBE3ECHHS
i=1 j=1 j=1
BAJIIOTH 3 €Bpony;

n

o]

a C.oX, 2 W +W,- TU — oOMexeHHs Ha BMBE3CHHs BalIOTH 3

i=1
VYkpainy;

X, EP,i=1n — oOMexeHHA Ha MaKCUMaJIbHHH 0OCAT MapTiit
BITYM3HSHUX TOBApIB;

le +Yj2 £B,,] =1, M — oOMexeHHs HAa MaKCUMAIbHUI 00CAT mapTiii

1HO3eMHHUX TOBapIB.

3amaua posmoauny pecypciB. Ha mimnpuemcTBi, sike BHTOTOBIISIE
HEOJHOPITHY TPOAYKIito, aius (opMyBaHHS BHUPOOHHYOI MpOTrpamMu
HEOOXiJJTHO BH3HAYUTH, SKHUMH TOBUHHI OyTH piBHI BUPOOHHUIITBA KOKHOTO
MPOJYKTY 32 BCTAHOBJICHWU Yac IUIaHOBOTO mepiody. Lli piBHI oOMexeHi
HACTYITHUMHU TEXHOJIOTTYHUMH YMOBAMHU:

1) BUpOOHMIITBO TPOMAYKINI YTBOPIOEThCS Ha 0a3i N pi3HUX
TEXHOJIOTIYHUX TPOTIECIB,;

2) TEXHOJIOTTYHI MPOIECH OPIEHTOBAHI HA OJEPXKAHHS MPOIYKIIi 3
HasIBHUX B CHCTEMi M MaTepiamis;

3) BUTpaTH pecypciB CHUCTEMH, sKI TOB’S3aHI 3 KOXHHUM 13
TEXHOJIOTTYHUX MIPOIIECIB, BU3HAYAIOTHCS TPYAOBUTpATAMHU
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D.,i =1,n (BUMipSsHIMH B JIIOJJMHO-TI)KHSX), @ TAKOXK KUIBKICTIO MaTepialiB

A Jd=1n,j =1 m, (B OOMHHMIIAX Baru), Ki BUTPAYAIOTHCS 32 BCTAHOBJICHUIA

9ac IJIaHOBOTO MEePIoy;

4) 3arajibHi TPYyJOBUTPATH BUPOOHHIITBA OBUHHI HE IMEPEBUIIYBATH
B, a MaTepiaiabHi 3amacu - sz, ] :L—m.

Y paMkax mHMX OOMEXEHb KPHUTEPiEM OLIHKA e(eKTUBHOCTI
OpraHi3aIiifHOro yIpaBIiHHSI BHPOOHHUIITBOM € OTPUMAaHHSI MAaKCHMAJIEHOTO
npuoyTKy (abo wminiManeHHX BHTpar) C,i =1n. HeobXigHo BH3HAYUTH

o0csr BupoOHUITBa X,,i =1, N I KOXKHOTO TEXHOJIOTIYHOTO HPOIIECy.

BukopuctoByroun BHUPOOHHYO-€KOHOMIYHI TMOKa3HUKH 1 BCi
BCTAaHOBJICHI OOMeXeHHA (OpMyeThCs HACTyNHA JHIHHA MOJENb
BUPOOHMIITBA!

- ,

max| & C, XX,y

Ti=1 fv)
3a yMOB

D, xX, £ B';

Qo

1
=

a A *X £B%,j=1m.
i=1

IHmmM  BapiaHTOM 3a7adi  pO3MOAUTY PECYpCiB € pPO3paxyHOK
3aBaHTAXXCHHA YCTATKYBAaHHA, SIKUH BHUKOHYETHCA 3a TAKUMHU ITOYATKOBUMHU
JaHUMMU.

1) B; — npomyckHa 31aTHICTS i - 0i rpynu yctarkyBanHs (I =1, m);

2) Ajj — TpyIOMICTKICTE | - T0o BUpoOY ( ] =1, N), BUTOTOBIEHOTO Ha
oOmajgHaHHI i - O1 rpyIH;

3) § — cobiBapTicTh BUPOOIB;

4) Cj — BapTicTh BUPOOIB;

5) Xj —mrykaHa nmporpama BHITYCKY;,

6) 0OMEeKEHHSI 3 MTPOMYCKHOT 3TaTHOCTI YCTaTKyBaHHSI:

n

a A *X,£B,i=1m.

j=1

B 3anexXHOCTI Bil €KOHOMIYHMX BHUMOT BHKOPHUCTOBYIOTHCS pi3HI
KpHUTEpil OLIHKK ITyKaHOT MPOTPaMU BHITYCKY MPH 33/I0BOJICHHI OOMEXESHHS
3 MPOITYCKHOT 3aTHOCTI:

1) HaifiMeHIINI CyMapHHUI pO3MIP MPOCTOIB:

S m o
min 1 arT g ,

I i=1
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HeTi:Bi_éAij»(j;
j=1

2) MakcuMi3allis BUITYCKY Y BAPTICHOMY BUPa)KCHHI:
14 U
max i a C, X j[\’;;
I j=1
3) Makcumizallis mpuOyTKY:
1 & u
max i a (Cj - Sj)xxjg.
I j=1
Metoa po3B’sizanHs 3aaa4vi. PosrisiHyTi 3amadi BIOHOCATHCS 10
€TMHOTO MAaTEeMaTHYHOTO KJIacy 3aja4 — JiHiiHOro nporpamyBanss (JIIT).
CumIuiekc-MeTol € HaHOUIBII MOIIMPEHUM Ta YHIBEpCAIbHUM
O0YHCITIOBAILHUM METOJIOM, SIKHM BHKOPHCTOBYETHCS JUISI PO3B’ SI3aHHA
Oymp-sxkux 3amad JIII 3a momomororo EOM. Imess mertomy mosmsirae y
MOCIIIOBHOMY TIPOXOJUKEHHI MO Oa3UCHHUX pIIIEHHSX OIMOPHHUX IUIaHIB
3a7a4i JOTH, JIOKH He OyJe oJiepKaHe ONTUMAalbHE pIlleHHS (iHIIUMH
CJIOBaMH, y TMOCITITOBHOMY TOKpAaIIeHHI ITUIAHIB 3a7adi 3a BU3HAYCHUM
KPHUTEPIEM).
PosrnsiHeMo mporec MArOTOBKM MOYAaTKOBHUX MAHUX 1 QITOPUTM
po3B’ si3anHs 3ana4i JIIT TabndaHUM CUMIUIEKC-METOI0M.
MaremaTtnuna Mozens 3anadi JIIT mMae oaHy 13 HACTYIHHX JIIHIHHUX

bopwm:
18 1]
maxig C; XX,y (2.1
Ti= [\;
3a YMOB!:
a A X £B,i=1m; (22)
i=1
X330, j=1n (2.3)
abo
g i
miniQ C, xX,y (2.4)
Ti=
3a YMOB!:
a AX;3B,i=1lm (2.5)
j=1
X3 0, j=1 n. (2.6)

[lepen po3B’si3aHHSAM 3a/1a4i HEOOXITHO MOIMEPETHBO BUKOHATH TaKi
NpPOLIEAYPH:

1) npuBecTH MaTeMaTHYHY MOJIETh 0 KAHOHIYHOTO BHUTJISLY, TOOTO
oomexenns (2.2), (2.5) mnepeTBOpUTH Ha PIBHAHHS 32 JIOTIOMOTOIO
OJATKOBUX 3MIHHHX,
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2) BU3HAYWTU TMOYATKOBUU NPHUUHATHWI (HEBiN eMHHI) Oa3uCHUIN
pO3B’ 5130k 3a1aui (y BUNaaKy oomexens (2.5) BBeCTH IITy4HI 3MiHHI);

3) BBeCTHM B MOYATKOBY CHUMILICKC-TAONHUIIO TaKi MapaMmeTpH, sKi
BIIMOBIIAIOTh TOYATKOBOMY 0a3MCHOMY po3B’si3Ky (puc.2.2):

— BaroBi koeginienTr npu 3miHEEX X B L{® (psagok C));

— 3MiHHI Xj, K1 BXOAATH JI0 HasIBHOTO Oa3ucy;

— 3HaueHHs Oa3ucHUX 3MIHHUX X; = B; = Ao (cToBmens Ag);

—enementn Ay, i=1 m, j=]?l, marpuii ymoB 3amadi A[m” n]
(croBmi Ag, Ay, ..., An);

— OL[IHKHA Dj,j =1, n, WO BIANOBINAIOTE CTOBHIEM A, Ao, ..., Anl
BH3HAYAIOTHCA 32 (POPMYIIOI0:
m
[o] . P
Dj:acixAj'st J:l,n- (27)
i=1
G
X| AO Al An
Aij
D;

Puc. 2.2. Cmpyxmypa nouamkogoi cumniexc-maoauyi

Jlati, BUKOPHCTOBYIOUH QJITOPUTM CHMILIEKC-METOY, 3HAXOJSTh
ONITUMAJIbHE PIllICHHS IJIaHy — 0a3UCHUHN pO3B’ SI30K X;.

Anroput™m cumiuiekc-meroay (s (2.1)) mae Burisiz [5):

1. 3anoBHUTH MMOYATKOBY CUMILIEKC-TAOIHIIIO.

2 8xkmo D;j2 0 mms Beix =1 N, TO oOTpUMaHMH IUIaH
ONTUMAJIbHUH.

3. fkmo € D;<0 i B croBnmi A Bci enementu A;£0, To LD
HeoOMeXeHa 3BepXy yMOBaMH 3a7adi 1 3HAWTH ONTUMAIBHUN IUIaH
HEMOXKITUBO.

4. Slkmo y croBmnusx A, 0 BiANOBiNAaOTH Bil eMHUM oIjiHKam Dj,
icHye xo4ya 0 omuH A; >0, TO MOXIMBHHA INEpexi A0 HOBOIO, KpaIloro
TUTaHYy.

5. CroBrens Ay, Sk HEOOXITHO BBECTH 10 0a3HCy Ul OKPAIICHHS
IUIaHy, BU3HauaeThes 3a HaliMeHmuM Dj < 0. CtoBmens, B IKOMY MICTUTBCS
1151 OI[IHKA, HA3UBAETHCS HATPSIMHUM.

6. CroBrens A, sikuii HEOOX1THO BUBECTH 3 0a3HCy, BU3HAYAETHCS 32

BIJIHOLIEHHSIM [ min{Am/A,k, i:J,_m} =A,/A. (Ax* 0). Psmox r

HA3WBa€ThCA HamnpsMHUM. EnemeHnt Ay, S[KHHA CTOiTh Ha TmepexpecTi
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HAIMPSIMHOTO PS/IKA 1 CTOBIIIIS, HA3UBAETHCS HAPSIMHUM €JIEMEHTOM.
7. 3all0BHIOETHECS HOBA CHUMIUIEKC-TAONHUIA, SKa BIIIOBIIaTHME
HOBOMY 0a3MCHOMY pO3B’SI3KY:

Ay (1+1) = A (1)- A (1)A()/ A mpr it r; (2.8)

A (1+1)=A(1)/A(l) mpu i=r;i=1m+1; j=0,n,
ne | —Homep ireparril.

3naueHHs Dj BU3HAa4a€eThCs OJJHUM 3 JIBOX CIOCOOIB!

a) SIK KOXKHUU eJleMeHT Ta0Juili 3a Bupazom (2.8);

0) 3a popmyoro (2.7).

[Tporiec oOumMCIIeHb 3aBEPUIYETHCA, SIKIIO 3HAWICHE ONTHMAJIbHE
pimeHHs abo ko (yHKIisA Oye HeoOMeXeHa.

Oco06mMBOCTI 3aCTOCYBAaHHS METOY:.

1. fIxmo 3a movarkoBuii Oazuc OepyTh Oa3uc i3 BUIBHHUX 3MIHHUX,
s skux C; =0, To OmiHKK JIsS BCIX HE0A3WCHUX 3MIHHHUX JOPIBHIOIOTH

m
Dj = Ag = -Cj, a Bitnosinni 3Havenus A, = é C xX; =0.
i=1

2. [Ipu po3B’s3aHHI 33729l 3 MATEMAaTHYHOIO MOJCUTIO y dopMi Ha
MIHIMYM B 06a31C BBOJUTHCS CTOBIIELb 3 HAMOUTBIIO0 JJOJATHOKO OI[IHKOIO.

3. Bincyrnictes croBnmiB 3 Dj<O (mpm poss'sizaHHi 3amadi 3
MaTeMaTHYHOI0 MoAeo y ¢opMi Ha MakcumyMm) abo 3 D;>0 (mpwm
pO3B’si3aHHI 3a/a4i 3 MaTEeMaTHYHOK MOJEIUTI0 y (GOopMi Ha MIHIMyM) €
03HAKOIO ONITUMAIIBHOCTI BiATIOBIIHOTO 0a3MCHOTO PillIEHHS.

4. SIkmio € xo4a 0 ojHa Bi eMHa (3a7auya MakCUMyMy) abo J0/1aTHA
(3amava MiHIMyMY) OIliHKA JiUIsi HEOA3MCHOTO BEKTOpa, a WOTO CTOBIICIh
MICTHTD JIMIIE BiJl' €MHI €JIEMEHTH, TO B 001acTi MpuiHATHUX pimeHsb LD
HEOOMEXEHa.

AHaJii3 3a7a4i Ha YyTIMBicTh. BU3HaueHHs ONTUMAIbHUX 3HAYEHb
BUPOOHUYOT POTPaMHU HE 3aBXKIH € IOCTATHHOK YMOBOKO JUIsS (pOpPMyBaHHS
BUPOOHMKOM TPaBUJIBHOTO  KEPYIOUOTO pIlIEHHs TMpH Opraxizamii
BUpOOHMIITBA. B OinbmIocTi BUNaAKiB GopMyImtoeThes 3a7a4da TOCTiHKEHHS
BIUIMBY Ha 3HAYCHHS OJICPKYBaHOrO MpUOYTKY (a00 BHTpAT) 30UTBIICHHS
KOKHOTO 3 BHUKOPHUCTaHHMX PECYpCiB, BIOCKOHAJEHHS TOTO YH IHIIOTO
TEXHOJIOTTYHOTO MpOIleCy, 3MIHH BapTOCTI BHUKOPHUCTOBYBAHOI CHPOBHHH,
IO BIUTMBA€ Ha NMPHOYTKOBICTH BUPOOHHYO-TEXHOJOTTYHMX mporeciB. Lle
O3Hayae, 10 HEOOXiTHO 3HATH, B IKOMY iHTEpBaJli MOKHA 3MIHIOBATH BXi/TH1
napameTpu Moesi 6e3 iCTOTHOTO BIAXHMJICHHS Bil 3HAHIEHOTO ONTUMYMY 1
0e3 MOpYIIEHHS CTPYKTYpH Oa3ucy, mo (GopMye ONTUMAIbHE PIlICHHS.
JlocnmiypkeHHs, 10 TPOBOJSATBCS B paMKax Takol 3ajadi, Ha3HBaIOThCS
aHaJI30M MO/IEN1 Ha YYTJIHUBICTb.

Hexaii B 3amaui JIII B =[Bj] — oOMexeHHs 3HaueHb pecypciB, a
dB =[dBi] — mpuiinaTHi Bapiarlii 1ux pecypcis. JocmiauMo iX BIUIMB Ha
3MiHy ontumanbHOro 3HaueHHs LD L(Xq.n(B)) = L(B). Sxmo npuitasTy,
mo B = B + dB, To HOBe onTumainkHe 3HadyeHHs 1| Oyxe pisaum L(B + dB).
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O6uucnuBim npupict dL(B + dB) = L(B + dB) —L(B), 3Haiinemo rpanuiio
CITIBBIIHOIIIEHHS

mdL(B+dB) _dL(B)

dB dB

—yactuHHa noxigHa [1® mo 3minHii B;.

3a TeopeMoIo TOBIHHOCT1 01€PKUMO:

c:'XOnm = I—(XOnm) = I—nod(f(Yonm) = B'Yonma
1e Y, — ONTUMANBHHAN PO3B’ 130K MO (BiiHOT 3amaui JIIT;
L1005 — 1P moiBiiHOT 3a1aui.

3eigcu dL(B)/dBi = Yi,um, 10 BU3HAYAE MaKCHUMalbHE 3HAYCHHS
npupocty L@ mpsmoi 3amadi mpu 3MiHi i-ro pecypcy Bi Ha 1 omunwmio, a
came: unM Outbme Yi,py, TAM OUThINa wyTnuBicTh L[® mpsmoi 3amadi a0
3MIHU BUTHHHX WiIeHIB Bj B ontuManbHOMY po3B‘ BKY Xoum. AKIO Y opm = 0,
TO II€ O3HAYae, MO BiAMOBiAHUH pecype Bj He € cyTTeBUM U1 MOJIENi, TOOTO
3MiHa Horo 3HaYeHHs Ha 1 OJMHUINIO HE MPHU3BEJE 10 3MIHH ONTUMAILHOTO
3HadeHHs L{® i oTpumaHoro po3B‘ 3Ky Xonm. Lle 00yMOBItO€ IepeTBOpeHHS
<B,

j onm (

n
. . . . . o]
[-T0O OOMEXEHHs NPsMOI 3ajaui y CcTpory HepiBHICTE g A XX
j=1
OCKUIBKH pecypc Bj 3HaX0AuThCS y HAUTMIIKY Ha BETMUUHY:

Di :BI- é Aj ijonm .
j=1

TakuMm YMHOM, TpPH TMPOBEJCHHI aHai3y MOJAETi Ha YyTJIUBICTH
MOJKJIIBE BCTAaHOBJICHHS TAKMX PE3YJIbTATIB:

1) Ko omTUMAaNbHE pIlMIeHHS 3a1adi MoABIHHOCTI Y opm =0, TO
BIJMOBITHUI pecypc nmpsaMoi 3amadi Bj BUKOPHUCTOBYETHCS YacTKOBO 1 HOTO

n

[o]
3HAYEHHs MOXKe OyTH 3MEHIIEHE 10 Benuuuuu g A XX

j=1

j onm 1

2) K10 ONTUMANIbHE PIllICHHS 3a1a4i MOABIHHOCTI Y oy 1 O, TO TipH
3MiHi BiamoBigHOTO pecypcy Bi Ha 1 oguauio LI® npsmoi 3a1adi 0AepKUThH
MPUPICT HA BETUIUHY Y] op-

Cnin 3a3Ha4YMTH, MO 3HAXO/KEHHS 3HAYCHHS Y onn MOXKIIMBE Yepe3
3HaueHHs Dj OLIHOK CHMIIIEKC-TabauIl ONTUMAIBHOTO PO3B'S3KY HMPAMOL
3anaui, T0010 Y oum = Dnei.

2.2.2. locaixkeHHs 3a/1a4i KaJeHAAPHOI0 MVIAHYBAHHA BUPOOHUYOT
cCHCTEeMH

Oprasizaiis onepaTHBHOTO YIPABIiHHS MiIIPUEMCTBOM HEMOXKIINBA
0e3 peranmizamii BUpOOHMYOI MPOTrpaMu BHITYCKY MPOMAYKII 32 YaCOBHUMH
IHTEepBaJlaMH B MeXaX BCTAaHOBJICHOTO IUIAHOBOTO mepioay. Peamizamis miei
GYHKIIT 3MICHIOETHCS 3aaUei0 KaJIeHIapHOTO IUIAHYBAHHS, PE3YIbTaTOM
PO3B’SI3Ky SIKOT € YacOBE YIOPSAKYBAaHHS KOMIUICKCY 3allITAHOBAHHX POOIT
nporpamu. YacoBe yMOpPSIKYBaHHS BHUPAKAETHCS y BU3HAYEHI CTPOKIB
MOYaTKy Ta 3aBEpIICHHsS BHKOHAHHS pOOIT, TOOTO KaJeHAAPHWHA TUIaH
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BU3HAYa€, CKUTHKM MPOAYKIlii HEOOX1THO BUTOTOBUTH Y KOKHOMY iHTEpBaIIi
BCcTaHoBJeHOTO mepioxy. Y I'BC omepartuBHUMIA TIaHOBWI mepiox, SK
MIPaBUJIO, HE TIEPEBUIIYE MICSYHOTO TEPMiHY, & CTPOKAMH 3aITyCKYy—BHITYCKY
€ HACTYITHI YacOB1 IHTEPBAIM: JIEKa ¥, THXKHI 200 JIHI.

B panuii Wac Ha WiANMpPUEMCTBAX 3BHYAWHO MPHUUHATI HACTYIHI
METOJIM OIEpPaTHUBHO-KAJICHJAPHOTO IIJIAHYBAaHHA. IO-JIETalbHE, J000-
KOMIUICKTHE, MaluHo-KoMIuiekTHe [4]. Takuii po3mojil BH3HAYAETHCS
BIAMOBIIHUMYU KaJeHAAPHO-TUIAHOBUMH HOpPMAaTHBaMH, IO TMOBHHHI OyTH
€TMHUMU JUTS BChOTO TinmpuemcTBa. OHAK pi3HI LEXHU 1 AUTBHUII MOXYTh
ICTOTHO BiZJpI3HATHCS KaJICHJAPHO-TUIAHOBUMHU HOPMAaTHUBAMHU.

Hanpukmnan, s KpylmHOMEXaHIYHUX 1eXiB (IUIBHUIB) XapaKTepHa
BEIMKAa TPHUBAIICTH BHPOOHHMUOTO IHKIY, OaraToorepariiHicTh, Maia
piuHa HOMeHkiatypa. [us jApiOHOMExXaHIYHUX [exiB  (JUTbHUIIb)
XapaKTepHa BeNWKa cremiamizanis poOo4Ynx Miclb, Majla TPUBAIICTh
BUPOOHMYOTO IMKIYy 1 BEJIMKAa pidHa HOMEHKiarypa. Tomy s
JpIOHOMEXaHIYHHUX 1eXiB (IUTHHHIIB) B OCHOBHOMY (OPMYIOTHCS 00'€MHO-
KaJICH/IApHI IUIaHW, a JUIS KPYIMHOMEXaHIYHUX NeXiB (IUIbHHIE) — TO-
orieparliifHi KaJeHIapHi IJIaHu, OJTHAK MOKJIMBO 1 3MIIIIaHEe TUTAHYBAHHS.

06" emHo-Kanenoapuuil niaH — 1€ 3aBJIAHHS uexy (nimpHUII) Ha
BUPOOHMIITBO 1 BHUNYCK TPOAYKIIl MPOTATOM BiAPI3KIB Yacy, IO
BIJMOBIAIOTh  TPHBAJIOCTI  IUIAHOBO-0OJIKOBOTO nepiony, 110
OOIrpyHTOBaHHMH pO3paxyHKaMH Ha pIBHOMIPHICTh 3aBaHTaXEHHS TPyl
B3a€EMO3aMIHHOTO YCTaTKyBaHHs. [1o-onepayilinutl KaienoapHuil nian — 1e
rpann4yHO au(epeHiiioBane BUPOOHWYE 3aBIaHHs Iexy (AUIbHHUI), Yy
SKOMY 3a3HaveHi KOHerTHl TEepPMIHU TOYATKY 1 3aKiHYEHHS OKpEeMHUX
orepariii TEXHOJOTIYHOTO TPOIEeCy IO PI3HUX TMapTisX Jerajeid Ha
BIJIMTOBITHOMY YCTaTKyBaHHI 3 ypaxyBaHHSIM JAOTPUMaHHs KpalHIX TEPMiHiB
ixaporo Buiycky. [Ipu 3MimraHomy IUTaHYBaHHI IUTaHOBO-EKOHOMIYHHIMA
BIJUIUT ITIAMIPHEMCTBA BU3HAYAE HOMECHKIJIATYPY M 0OCST BUPOOHHMIITBA, a TIO-
oreparliiiHe TUTaHyBaHHS 3IIHCHIOETHCS [IEXOBUMH CITy»KO0aMu. Sk mpaBuiio,
Ha TaKHUX MiJIPUEMCTBAX TIIOTh MAITUHO-KOMITJIEKTHI CHCTEMH.

Cucrema omnepaTUBHO-KAJICHAAPHOTO IJIAHYBaHHS  3a0e3reuye
pPO3pOOKy BIAMOBITHO JO PIYHOTO TUIAHY MICSYHUX, 3MIHHO-I000BHX
KaJeHJapHUX IUIaHIB-TpadikiB a1 OKPEeMHMX LEeXiB, IUIBHUIb, BHIAYY
JeTaNbHUX 3aBIaHb JUTBHULISAM, pOOOYUM HEHTpaM i (OopMyBaHHS MEPETiKy
poOiT 1 mporpam Al BCOTO TEXHOJIOTIYHOTO YCTaTKyBaHHS MO BHUITYCKY
TOTO YH IHIIOTO MPOIYKTY BHUPOOHHMITBA. TOMy Bech Mepeiik poOiT 3
OTIepPaTUBHO-KAJICHIAPHOTO IUIAHYBaHHS TIPU BHUKOPHCTAaHHI Oy/Ib-IKO1
CUCTEMH  IUIAHOBO-OONIKOBMX  OJWHUIIb  CKJIAaJalOThCS 3 JABOX
B3a€MO3AIICKHUX  €TaliB. KaJCHIApHOTO IUIaHyBaHHS  (IOMEpemHixX
pO3paxyHKiB TUIaHiB-rpadikiB, CKIaJaHHSA KaJeHAapHUX rpadikiB) i
MOTOYHOTO OTIEPATUBHOTO IJIAHYBAHHS.

Po3B‘s3aHHS 3ama4  KaleHIApHOTO IUIAHYBAHHS XapaKTepHE JUIs
MDKIIEXOBOTO IUIaHyBaHHS. [lepemik THMOBHMX 3a4a4  KaJeHJapHOTO
TUTAaHYBaHHS HaBEJeHO B TaOm. 2.1.
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Tabauus 2.1

3amadi KaJeHJapHOTO MJIaHYBaHHS Ha PIBHI MIKIIEXOBOTO

TJIAHYBAHHS

HailimenyBanHs 3a1a4i

[Tpu3HaueHns 3anadi

1 KOMIUIEKTYIOYMX BUPOOIB y
HE3aBEPIICHOMY
BUPOOHUIITBI

PospaxyHnox KaJeHJapHO- | BusHaueHHsT HOpMAaTHBIB pyxy HeTalei,
IUTAHOBUX HOPMAaTHBIB M0 | CKIQJAIbHUX OJWHUIIG, PO3MIp TAapTii;
exax i TUTBHUISIM | TPUBAJTICTD LUKy  BHUIOTOBJICHHS,
BUPOOHMIITBA BUTIEPE/DKEHHSI  3allyCKy 1 BHIIYCKY;
NEePi0IMYHICTh 3aITYCKY
Po3paxyHOK  HOpMaTHBHHX | BU3HaueHHS TEXHIYHO OOTPYHTOBAHUX
3aJIiIiB, HOPMATHUBHUX | HOpMaTHUBaMH MaTepialiB 1o
MaTepialliB 1Mo THIIOPO3MIpax | THUIIOpO3Mipax i KOMIIJIEKTYIOUUX

BUPOOIB Ui CTBOPEHHS HOPMATHBHHUX
3aJIi1iB y HEe3aBEPIICHOMY BUPOOHHIITBI

Po3paxyHOK mepcrneKkTuBHOTO
KaJICH/TapHOTO rpadika
3aIlyCKy TMapTii jgerane y
nepuIoMy Iexy Mo MapIipyTi

[IpoBeneHHss B ciyx0ax MarepiaibHO-
TEXHIYHOTO MOCTA4aHHS 3aXOIB IIOJIO
3aBYaCHOTO 3a0e3NedYeHHsT BUPOOHMIITBA
MaTepiaaMu i KOMILJIEKTYIOUUMHU

BHUpoOaMH; TIPOBEICHHS B  CIyxk0ax
TEXHOJIOTIYHO1 MiITOTOBKH BUPOOHHIITBA
3axO0JIiB 1010 3a0e3MmeyeHHs
BUPOOHUIITBA TEXHOJIOTTYHUM
OCHAIIEHHSIM
PospaxyHnox nosetanbHOi | CkasaHHs — KBapTaJbHOI  BUPOOHHYOL
BUPOOHUYOT IporpamMu | MporpaMu, BUKOPHUCTOBYBAHOI LI€XaMHU 1
3aIlyCKy 1 BHUIIYCKY Ha | COyx0aMu BUPOOHHUIITBA JUTSt
KBapTajl 1O  IeXaX 1 | CBO€YacHOTO 1 ImizecrnpsMOBaHOTO
BUPOOHUYMX JUTHHUIIIX MPOBEACHHS po0iT 3 TEXHIYHOT

MIATOTOBKH BUPOOHUIITBA

miany-rpadika 3amycky i
BUITYCKY TapTii neTanei,
CKJIQIATbHUX OJHMHHUIb TIO
1exax i TUTbHUIISIX

Po3paxyHOK 3aBaHTaXeHHS | BUSBIEHHS «BY3bKHUX» MICIb 1 po3poOKa
yCTaTKyBaHHS Mo | 3aX0J(IB M0N0 IXHBOI JIKBigarmii y
KBapTalbHI  OMepaTuBHIi | BUPOOHUIITBI

mporpami Ui IexiB 1

TUTEHUID

Po3paxyHok  KaneHAapHOTO | BCTaHOBNEHHS  TepMiHIB  3amycky i

BUITYCKY TAapTii aerane, CKIaJalbHUX
OJIVIHUIIb

OTxe, MaTeMaTHYHOIO (POPMOIO MIPECTABICHHSA 3a1a4 JaHOTO KIacy
€ JiHiitHa a00 JIHIHO-TUCKPETHA ONTHMI3AIliifHa MOJIEIb, a METO/I0JIOTIE0
PO3B’ si3aHHA — JTiHIHE a00 JiHiiHe 1io4yncensHe nporpamyBanss (JILIT).

®opmy.aoBanHs 3aaa4i. HoMeHKIaTypHUI COIMCOK MPOJIYyKIii, 10
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BUPOOJISETbCA 3a IUJTAHOBUHM TEpioJ, CKIAJaeTbcs 3 N HailMeHyBaHb

(j :l,_n) [TmanoBwii mepios1 BKIOYa€e T 4acOBUX IHTEPBAIIIB (k =1 T ) Y

BUPOOHMIITBI BUKOPUCTOBYETHCS M BHIIB pecypciB (i :L—m) Pecypcamu

MOXYTh OyTH TpyNM YCTaTKyBaHHs, MarepiajbHI pecypcH, TpylH
CTIeLiaNICTIB TOMIO.

Pecypcu, siki HAAXOAATH y BUPOOHUIITBO, BBAKAIOTHCS 3aJIaHUMU 1
XapaKTePU3YIOThCS:

1) TEXHOJIOTIYHUMH YMOBAaMH — HOPMATUBHHMH BHTpaTaMHU Ha
BUTOTOBJIEHHS poaykuii 4 = [Ajj], ne Aj — obcsr i-ro pecypcy, He0OXiTHOTO
IS BHTOTOBJICHHS  JeTaiedl  |-ro  HaiimeHyBaHHs  (HOpMaTtMBHA
TPYIOMICTKICTh BUTOTOBJICHHS |-01 JieTai Ha i-My 0OJaJHaHHi; HOPMATHUBHI
BUTPATH i-TO BUJIy MaTepiaiiB Ha BUTOTOBJICHHS |-01 IeTali);

2) oprasizal[ifHUIMH YMOBaMH — HOPMaTHBHUMH 3allacaMH PecypciB
y k-my intepBani By = [By], ne By — oOcsr i-ro pecypcy B k-my iHTepBaii
(HopmatuBHH (oHI Yacy poOOTH i-ro ycTaTKyBaHHS y K-my iHTepBaii;
HAJIXOJUKEHHS I-T0 BUIy MaTepiaiiB y k-My iHTepBati).

[Mepen migposaitamMu GopMyITIOETHCS 3a/1a4a BUKOHAHHST BUPOOHUYO1

MporpaMu 3a 00CSITOM BUMYCKY Mpoaykiii P = (Pj =1, n) 3a TUIAaHOBUM
nepioj; Tak, MO0 CBOEYACHO IMOCTAYaTH JETalli BiMOBIIHO JO 30BHINIHIX
notped F, = (ij =1, n) B pa3i MDKIEXOBOTO IUIAaHyBaHHS (HAPUKIIA,
notped CKIaIaIbHOTO BUPOOHUIITBA 200 YMOB MOCTa4aHHS MPOJIYKIIii) abo
onTumizyBaru BuTpatn um npubyrok C=(C, |j =1,n) Bix peanizamii
TIIPOJYKIlii B pa3i 3aralbHO3aBOJICBKOTO TIaHyBaHHsA, Je P, — manosuit
o0cAr BHITYCKY JieTalell j-ro HalMeHyBaHHs; F; — motpebu jerarnei j-ro
HalimMeHyBaHHs y K-My intepsani, C; — Butpatn (mpuOyTok) Bin peanmizamii
JeTalei |-ro HailMeHyBaHHSI.

dopmanbHO MOJaMO HABEACHY 3a/ady 3a JOIMOMOIOK HACTYIHOI
JIHIMHOT OIITUMI3AL[IMHOT MOJIENI.

Cran BupoOHHUITBa y K-My iHTepBaii OymeMo 3amaBaTé BEKTOPOM
X, = (ij | :Ln) , KOMIIOHEHTa SKOTO Xy —BHIIyCK JeTalied |-To

HaiiMmeHyBaHHs y K-My iHTepBai. To1i 00CSIT BUKOPUCTAHOTO -0 pecypey y
k-My iHTepBaji He TOBUHEH TIIEPEBHINYBATH BCTAHOBJICHOTO 3HAUYCHHS
HOPMH, TOOTO

a A X <B, i=1m k=1T. (2.9)
j=1

SIkmo pecypcH, SKi BHUKOPUCTOBYIOTHCS Y BHUPOOHMIITBI, MarOTh
3IATHICTh HAKONMYEHHS Ta MEPEeHOCYy y HACTYMHI 4acoBi IHTEpBaIH, TO
oOMEXEHHS Ha BHMKOPHCTaHHS pEeCypCiB, IO HANAlOThCs, OyIyTh MaTH
BUT IS
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no kK k
aaAX£aB, i=1m k=1T, (2.10)
=1 121 I=1
T0OTO 00CAT i-TrO pecypcy, BUKOpHCTaHOTO 3a K iHTepBasiiB, HE MOBHHEH
NepEeBHIYyBaTH 00CSTY, SIKMA HaIimoB 10 K-ro iHTepBamy.

Takum umHOM, oOMexeHHs (2.9), sike He BpaXxOBYE BHKOPHUCTAHHS
pecypciB y ToTIepeHi IHTEepBaIH, JTOMUILHO BHUKOPHUCTOBYBATH y BHITAJIKY
4acoBoro 00Ky pecypciB (poHa yacy ycratkyBaHHs), a ooMmexeHHs (2.10)
— IIPH KUTBKICHOMY OOJIIKY pecypciB (BUTpaTH MaTepialiB).

AJle SIKIIO HE BCTAHOBJICHI OpraHi3aiiifHi yMOBH BUTpAT pecypciB 3a
Yac IUIAHOBOTO TEpioay, TO 0OMEXKEHHs Ha iX BUKOPUCTAHHS TTOBUHHO MaTH
BUTJISII

abo
n T - -
éaeAj 2 ij8£B.ai: m,
jzlg k=1 %]
pi(S]
g
B=a B

KinneBuit BuUmycK TpOAYKIii 3a yMOBaMHM 3ajadi IOBUHEH
JOpiBHIOBATH a00 330BOJIBHATH TUIaHY BUPOOHHIITBA, TOOTO

T
é Xy * P,j=1n.

k=1

Sxmo BpaxyBaTH, IO BHUTOTOBJICHA NPOAYKIliS Oe3mocepeHbo
JaHOK  BUPOOHHYOK  OJMHUIICKD  HE  BHKOPUCTOBYETHCS,  TO

X; = ( Xy k=1, T) — HEBiA €eMHaA ITOCJIIIOBHICTB, TOOTO
X3 0k=1T,j=1n.
Kpim Toro, Ha 3Ha4eHHs X,; MOXyTh OyTH 3aCTOCOBaH1 OOMEKEHHs

Ha PO3Mip OTpUMaHOI MPOAYKIii, TOOTO BCTAaHOBIIEHA UCKPETHICTh 3HAYCHD
o0csry.

Kanenmapuuii mnimaH BUIYCKY TpPOIYKIi (ij|k=l,T), SIKUM
3aJJ0BOJIbHSIE HABEACHUM OOMEXKEHHSM, Ha3MBalOTh TNPUHHATHUM. B
peaslbHUX BHUPOOHMYMX YMOBaX ICHYE KIHIIEBA, alieé JOCTAaTHHO BEJIHMKA

MHOKMHA TIPUMHATHUX IUIAHIB BHUITYCKY, Cepell SKUX HEOOXinHO BUOpaTH
HaliKpamwii 3 TOYKH 30py MAaKCHMAaJbHOTO 33J0BOJIEHHS TOTpeOH

(Fk |k :ﬁ) abo mpuOyTKy Bin peamizamii (Cj |j 2171) Tomy sik KpuTepiid

3aa4di HEOOXIIHO PO3MIIAIATH IUTFOBY (DYHKIIIFO MiHIMI3alii cyMapHOTO IO
IHTEepBaJIax Ta JeTalsAX BIIXUICHHS BUITYCKY Bil OTpeOu:
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T n
A o O
mng a (ij - ij) ,
k=1 j=1
a00 MakcuMizallii 3arajJbHOrO MPUOYTKY:

T n
o O
maxq @ C; %X, -
k=1 j=1
SIKIO TMepeBUPOOHUIITBO HEMPUIYCTUME (BUIYCK HE TOBHUHEH
NEePEeBHIyBAaTH TMOTPEOU), TO Yy BUpaA3i KPUTEPII0 3HAUCHHS BIIXUJICHHS

BHUITYCKY BiJl TOTpeOn HEOOXiTHO BpaxyBaTH 3a MOJYJIEM ( | Fi - Xy |) :

Metoa po3B‘si3aHHs 3aga4i. Metoa “riiok Ta rpaHullh’ HAJIEKHUTbH
70 TPynu KOMOIHOBaHUX METOMl AUCKPETHOTO MPOTPaMyBaHHS 1 € OJTHUM 3
HAOUTBII MONMIMPEHUX METOJIIB, SIKi BUKOPHUCTOBYIOTHCS TIPHU pO3B’s3aHHI
3agau JILIT.

Peanizaniiss bOro METOJNy MOJIATAE y IMOCIIIOBHOMY pO3TalyKeHHI
MOYATKOBOI MHOKMHHU pIlIeHh Ha JEPeBO MIIMHOXMH 3 BU3HAUYECHHSM
pilleHb B YCiX MiIMHOXHHAX, JOKM He Oyle 3HaiieHO IIyKaHe, sKe
3aJI0BOJIbHSIE YMOBI IIJIOYHCENLHOCTI (JIMCKPETHOCT1).

Maremaruune dopmymoBanHs 3amadi JILII, g0 sxoi 3aCTOCOBYIOTH
METOJ Ma€ TaKUH BUTJIA.

L

I o
F(X)=max jq C;*X, (2.11)
Ti=1
3a YMOB!
a (A *X;)EB, i=1m; 2.12)
i=1
X30,j=1n; (2.13)
X — il ucna. (2.14)

[Iporiec 3HaXOKEHHS ONTHUMAJIBHOTO pIMIEHHS MOYMHAIOTH 13
po3B’s3anHa HemepepBHOi 3anmaui JIII. SIkmo oxepkaHuii TpU IBOMY
ONTUMANIbHUI TIaH X, He 3a10BosibHsE yMmMOBiI (2.14), To 3uauenus LD
F(Xo) nae Bepxuro otinky W [uis IyKaHOTO PillICHHS.

Jlani BUKOPHCTOBYIOTh OaraToiTrepamiiiHy mpoIenypy po3railyKeHHs
(po30HMTTS MHOXWHHM TPUHHATHUX PIOICHB), MEPEPaxyHKY OIlIHKH Ta
MePEeBIPKY YMOBH ILJIOYHCEIBHOCTI.

Cxema anroputmy itepaiiitHoi npouenypu [5]:

Kpok 1 — pozeanyscenns. Bubparu 3MiHHY Xjo, 3HAaUEHHSI SKOI HE €
ninouncensHuM. [Tokmactu L =[Xjo], ne [ ] — npouenypa BuaineHHs 1ol
yactuau. CopmMynroBaTtu AB1 3ajaui: y mepiry jgojgatu oOMexkeHHs X 3
L+1, ay npyry — X, £ L. Binibpatu oHy 3 HUX SIK HOTOYHY, a APYTY BBECTH
y crucok 3aaa4 G s moganbIiioro CTBOPEHHSI MHOKUHH PIllIeHb.

Kpok 2. Po3p’sizatu motouny JII1-3amauy sik HemepepBHY Ta 3HAWTH
1 oTUMAaJIBbHUAN TUIaH Xo.

Kpok 3. Pospaxynok omiaku W= F(X).
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Kpok 4 — nepesipka onmumanornocmi. SIxkmo X, — iToOYnCeNbHE Ta
W=max{WG)}, to X, — ontumaibHe pilmicHHS. B iHIIOMY BHMaaKy
BinOupaemo 3 G 3amady 3 HEIIOUMCENFHUM DPIlICHHSM, Y SIKOT1 OIlIHKA €
max{ W(G)}, Ta mepexoiumMo 710 TI0YaTKy HACTYITHOT iTeparrii.

[Tepen po3B’si3aHHSAM 3a/1a4i HEOOXITHO MOTMEPETHBO BUKOHATH TaKi
MPOIIETyPH:

1) npuBecTH MaTeMaTH4YHy MOJEIb 10 KAHOHIYHOTO BUIJISILY Y
dopmi 3amadi Ha MakCUMyM, TOOTO oOMexeHHs (2.12) meperBopuTH Ha
PIBHSIHHS 32 JOTIOMOTO0 JI0JIaTKOBUX (CTPYKTYpHUX) 3MIHHUX, a (hopmy LD
nojarty sk (2.11);

2) BU3HAYUTH TOYATKOBHH NPUHHATHUN (HEBin eMHMIA) Oa3uCHUIN
PO3B’ 30K 3a/1a4i 1 y BUMAAKy HEOOX1THOCTI BBECTH IITYYHI 3MiHHI.

Oco0nMBOCTI 3aCTOCYBAaHHS METOTY:

1. Metoq MO’XHa 3acCTOCOBYBATH SIK JUIS MOBHICTIO, TaK 1 JUIA
YaCTKOBO LIUTOYHMCEIBHUX 3a/1a4.

2. Hogi oomexenns Buny Xj 2 [Xjo] + 1 um X £ [Xjo], siki BBOAATHCS
Ha KOXKHIH iTeparlii, BUCTYNAOTh Yy BUTJIS/II BIATHHIB.

3. [lpu BBeneHHI HOBOTO OOMEXKEHHS HEMae HEOOXITHOCTI 3HOBY
po3B’sizyBati Bclo 3amady (2.11)—2.14), a MoXHa BUKOPHCTOBYBaTH
pe3ysbTaTH TIOMEPEeNHbOi iTepallii, Oe3mocepelHb0 BBOISYM B TAOIHUITIO
ONITUMAJILHOTO PIlIEHHS HOBE 0OMEKEHHSI.

4. Tlpu poss’szanni JI[I-3agayi Ha MIHIMYM BHKOPHCTOBYIOTH
HiwkHIO rpanuiro . W(G) =min{F(X)}. B wupomy Bumaaky o3HaKa
ONITUMAIIBHOCTI (POPMYITIOETHCS MPOTUIICKHIM YHHOM.

2.2.3. locaigkeHHs1 3a1a4i ONEPATUBHOIO NJIAHYBAHHS
Opranizartis OTIepPaTUBHO-TUCIIETYEPCHKOTO YIIpaBIIiHHS
BUPOOHMIITBOM TIPYHTYEThCS Ha JeTamizamii Mo BUKOHABISIX paHIIIe
PO3paxoBaHOTO KaJIEHIAPHOTO TUIaHy BUITYCKY MPOIYKIIl B MeXax 3a/aHOTO
TUTAHOBOTO iHTepBany. Peanizamis miei (yHKHil 37IHCHIOETBCSA 3aTavero
OTIEPaTUBHOTO IIJIAHYBAHHSA, PE3yJIbTaTOM SKOi € MPOCTOPOBE Ta YacoBe

BIOPSZIKYBaHHS ~ KOMIUIEKCY  3alUlaHOBaHMX  pobit.  IIpocropose
VIOPSIIKYBAaHHS ~BUPAXKAETHCS Y BHU3HAUEHHI KOXXHOMY BHKOHABIIIO
MOOMEPAIIfHOTO IUIaHy pOOIT, a YacoBE — BCTAHOBJICHHS YEPrOBOCTI

HA/IXO/DKEHHS a00 TepMiHy BUKOHAHHS POOIT.

Y TI'BC omnepatuBHUI TIJIaHOBWI iHTepBai, SK TNPaBWIO, HE
nepeBuIye 3Minu (1001), a BUKOHABIIEM € TEXHOJIOTIUHE YCTaTKyBaHHS.

MaremaTHuHOIO (OPMOIO MOJIAHHS 33/1a4 JTAHOTO KJIacy € TUCKpEeTHa
onTUMi3alliiiHa MOJIeTb, @ METOJIOJIOTIEI0 PO3B’ sI3aHHS — IUCKPETHE JTiHIiHe
nporpamyBanss (JIJIIT) Ta iMiTar(iftHi METOIU TOCTIKCHHSI.

®opmyawoBanHs 3agavyi. OO’ ekramu Tmpolecy IUIAHYBaHHS €
poOOTH — TEXHOJIOTIYHI omeparlii, maprii Aeraneid, s SKAX HEOOXiITHO
BCTAQaHOBUTH TOPSAIOK MPOXOPKEHHS Yepe3 YCTaTKyBaHHS HpU (PiIKCOBaHUX
TEXHOJIOTTYHUX MapIIpyTax 00pOOKH.
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dopmanbHO 33/1a4a MOJTAETHCS HACTYITHUM YHHOM.
HomeHknaTypHuil mepenik Npoaykiii, ska BUPOOJSETbCI Ha M

rpynax (k :].,_rn) YCTaTKYBaHH$, CKJIQJA€ThCS 3 N HallMEHyBaHb (j = ]?1) :

BurotoBneHHs mapTii netaneil K0)KHOTO HallMEHYBaHHS 3a3/1ajleTib
BU3HAYCHE TOCIIIOBHICTIO NPOXOKEHHS  JeTaleil  depe3  TrpymnH
YCTaTKyBaHHS, Ky Ha3UBAIOTh MEeXHON02IYHUM Mapupymom

G, =(Lij [i=14, M j), ne L; — TexHomnoriyHa omeparis, sika BUKOHYEThCS i-

OI0 32 IMOPSIIKOM BHTOTOBJICHHS J-01 Jetani; M; — KiUIbKicTh omepariif, ski
BUKOHYIOTBCS HAJT |-010 IETAJUTIO.

VY wmapmpyti TexHonorigni omepamii Lij=(Q; , T;) Mmarore Taki
XapaKTePUCTUKH:

Q;j = K—HOMep rpynu ycTaTKyBaHHS, HAJIAr0PKCHOTO Ha BUKOHAHHS
omneparii Ljj;

T, — HOpMaTHBHA TPUBATICTH BUKOHAHHS oneparii L.

HeoOximHo ckmacTh posknang P = ('I'ij’7 |i =l,—|\/lj Vi 2171) . AKUi
BH3HA4Ya€ MOMEHTH TIOYaTKy BUKOHaHHs omepauid L; (MomeHTH 3amycky

napTii Jgetanedl Ha OJMHMISX YCTAaTKyBaHHs) 1 3aJ0BOJIbHSE CHCTEMI
0OMEXEeHb!
— YMOBI BUKOHAHHS TEXHOJIOTTYHOT MOCTiJOBHOCTI:

11 3 K .
TS T
— YMOB1 BUKOHAHHS TEXHOJIOTIYHUX MapIIPYTiB;
— YMOB1 BUKOHAHHS oTiepailiii 6e3 nepeps:

K 7 .
TO=T 4T
— YMOBI BUKOHAHHS B KOKHUM MOMEHT 4acy TUIbKH OJHI€T orepartii
Ha OJIMHUII YCTAaTKyBaHHS:

(tremr )P (TXETE),
1h I2]2 hh 12]2
ne Tin — MOMEHT 3aKiHYEHHS BUKOHAHHs omepartii L; .

[Tomryk HaWKpamoro po3KJIaay BUKOHYETbCS 32 KpPHUTEpieEM
e(EeKTUBHOCTI, BUOIp SKOTO IHJAMBIAYaIbHO 3QJICKUTH BiJ] €KOHOMIUHUX,
OpraHi3allifHUX Ta TEXHIYHUX OCOONMBOCTEH pPOOOTH KOHKPETHOTO
BUPOOHMYOTO MiPO3ALUTY B YMOBAxX JOCATHEHHS HAHOUIBIINX MOKA3HUKIB
TOCIIOIAPCHKOT TISITEHOCTI.

Bimomo, mo BiJ CTPYKTYpH ILIAHOBAHOTO PO3MOALTY JA€Taled Mo
obnasHaHHIO (MIepeHANIaroKEHHS Y MPOCTOPi) Ta Po3Mipy MapTiid aeranei
(mepeHanaro/pkeHHsT y daci) 3aiiekarh 3HA4HI BHPOOHHYO-TOCHOIAPCHKI
MOKa3HUKHU. ToMy mporec moOyI0BU KPUTEPit0 e(peKTUBHOCTI CKIANAETHCS 3
BU3HAYCHHS IMOKa3HMKA OLIHIOBaHHS Ta BHOOPY (OpMHU BUpPa3y OLIHKU B
3aJIeKHOCTI BiI EKOHOMIYHUX YMOB Oprasizailii BupoOnurrsa. Haifuacrimre
MOKa3HUKOM OLIIHIOBAaHHS B KpUTEpii BU3HAYAIOTh 4aC BUPOOHUYOTO ITUKITY,
¢doHIOBIyIaYy yCTaTKyBaHHS, OOCSAT HE3aBEpIICHOTO BUPOOHHUIITBA, a
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(hOopMOIO OIIIHIOBAHHS — CyMapHE, MaKCHUMaJlbHE YW MiHIMaJbHE 3HAYCHHS
MOKa3HMKa ab0 HOTro cepeIHbOT0 3HAYCHHS 3a TUIAHOBHI Yac.

Haii0inpm nommupeHnMy THITAaMU KPUTEPIIB €:

1) omnumizayiss 6upobHuu020 Yuxkay — YaCy BHUIYCKY 3aJaHOTO
00cATYy IPOYKIIIT IK CYMapHOT TPHBAIOCTI 0OPOOKH BCIiX JeTamei:

% \l Q o4 7
mln(;,maxla('l',J +T,J) =,
e ' T fv)
ne T, — cymapHuil wac BuKOHaHHs onepauii Ha K-iii omuHMII
YCTaTKyBaHHS;

T,"” — cymapumii yac mpoctois K-0i ouHuMII yeTaTKyBaHHS;

T," — ouikyBaHHs j-0i jeTani nepea 06poOKoro Ha i-iif onepartii;
2) onmumizayis euxopucmanms ycmamxysants (GOHIOBIAIAYI):
— MaKCHMIi3allisl 3aBaHTaKEHHS YCTaTKyBaHHS, a caMe:

MIHIMaJIBLHOTO — max(mkin{ KZ}) ;

& ,, 30
3arajibHOrO — MaX o Ky =,
8 k 2
ne K =T/ / (Tkp +T " ) — koedinient 3aBaHTaxeHHs K-01 ouHUII

YCTaTKyBaHHS;
— MiHIMI3aIlisl 9acy MPOCTOIO YCTATKyBaHHS, a caMe:

MaKCUMAJILHOTO CyMapHOTO — min(max{Tk”P }) ;
k

MaKCHMAIBLHOTO MDKOTIEPAIiHOTo —Min (max{'l'ij”P } ) ;
1]

. o
saraieHOTO — Mineq T, =,
8 k 2

ne Tij”P — npocriit k-of oguauni ycrarkyBanus (K= Q;) mepes BUKOHaHHIM

omneparii Ljj;
o o o . .
T = a T/ —cymapuuii mpocriit k-0i oMHUII yCTaTKyBAHHS;
(1.i1Q5=k)
— MiHIMI3aITis CepeTHBOTO MDKOTIepaIiitHoro MIPOCTOO

YCTaTKyBaHHsI, a caMe:

MAaKCHUMAJIbHOTO — min(ml?X{Tk”P/Nk}) ,
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< 0
3araJbHOTO — mlnga T /N, 2,
k 7]

ne Ng — KUIBKICTH oTmeparliif, [0 BHKOHYEThCS Ha K- OauUHUIN
yCTaTKyBaHHS, a00 KUIBKICTh OJMHHUIL TPOCTOI0 Y BHITAJKY, SKIIO
YCTaTKyBaHHS BUKOHYE OJJHAKOBY KUTBKICTh OTIEpallii;

3) omnumizayis nezasepuieno2o 6uUPOOHUYMEA:

— MiHIMI3aIlis O9iKyBaHHS JieTalieli epes; 00poOKoro, a came:

MaKCHMAJIbHOT'O MDKOTEpaIlifHOro — min max{'l'ij"”}
1]

& 0

MaKCHMAaJIBHOTO MOJIETAIBHOTO — mlng ,

_)_\—/

9 ouu
arl; [v)
i %)

3arajJbHOTO — mlnga T"” +
eij ﬂ
— MiHIMI3aIlis CepeIHbOTO OYIKYBaHHSI JeTanei mepes oopoOkoro, a

camMme.
MaAaKCHUMAJIBHOTO —
\l 0‘!
mlngmax aT; /MJ
I i %ﬂ
& 1o UOI
n(;,maxla'l'”"”/NJ e
e 1 2
3araJIbHOIro —

. By ou 0
minca T, /Mj;

eii
H a’ o4 O
minca T, /N, +,
eii 2

ne N — KiIbKiCTh OJMHHMIL Yacy OYiKyBaHHS J-0i jaeTani mepes 0OpoOKoio
(MOXe 3acTOCOBYBAaTUCS y BUITAJKY, KO M 0lHaKOBE ISt BCIX JeTajei).

KoskeH 3 HaBeIeHUX TUMIB KPUTEPIiB OPIEHTOBAHHI HA 33/I0BOJICHHS
TUTBKH BJIACHOTO MOKa3HUKA e(eKTUBHOCTI BUpoOHUITBA. [IpoTe, mepmuii €
Nemo OUThIN 3aralbHUM Ta 0araToQyHKIIOHATHHUM [0 BIIHOMICHHIO JIO
JAPYyroro Ta TPETbOrO, OCKUIBKM MOXE iX ONTUMI3yBaTH 3a pI3HUX
TEXHOJIOTIYHUX yMOB OpTraHizaimii BUPOOHWINTBA. Tak, SKIIO BCI JeTami
OoOpoONAIOTECSI 32  OJHAKOBHUM  TEXHOJIOTTYHMM  MapumipyroM,  TO
BUKOPDUCTaHHS TMEPUIOr0 KPUTEPIl0 O3HAYa€E TaKOX  ONTHMI3allio
BUKOPUCTAHHS YCTaTKyBaHHS, TOOTO MIiHIMI3aI[il0 TPOCTOIO.

YacTto B peasbHUX BHPOOHWYMI yMOBax HEOOXIJHO BHpINIYBaTH
3aayy OINEPaTUBHOTO IUJIAHYBaHHS, BPAaXOBYIOUM OJHOYACHO JEKLIbKa
kputepiiB. OMHUM 13 3ac00iB pO3B's3aHHS OaraTOKpUTEpiadbHOI 3a1adi €
CTBOPEHHSI KOMIPOMICHOTO KpuTepito. Moro cTBopeHHs mependauae
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HACTYITHE:
— JUTSI KOXKHOTO JIOKQJIbHOTO KPHUTEPIit0 (Ei [ =1, r) PO3B’ A3yEThCS

. s o cwme *

3aj1a4a ONTUMI3AIil 1 00YHCITIOEThCS 1T eKCTpeMasbHe 3HaueHHs E; |
—3aJal0ThCsl BaroBi koedilieHTH mpioputeTy | ; Ta BH3HAYAIOTHCS
piBHsiHHs  Binxunens V. =E - E  KOXHOro KpuTepiio Bii CBOTO

ONTHMAJIBHOTO 3HAYCHHS Y KOXKHOMY 1HIIIOMY BHIIAJIKY PO3B sA3aHHs 3a/a4i;
— OynyeTbcsi BUpa3 KOMIIPOMICHOTO KpPUTEPII0 3 BUKOPHCTAHHSIM

aMTUBHOI QYHKITIT mlnga |, %/ = abo ¢yHKIIii pIBHOMIPHOTO BiIXWUJICHHS
[ 1]

min%é I |'V|/E|9’
8i 1%}

— pO3B’sI3y€eThCA 3a/aua i3 3aCTOCYBAaHHSIM KOMIIPOMICHOTO KPUTEPIIO
abo cepen paHilie 3HAWACHUX pIMIEHb OOMPAETHCS TE, SIKE OMTUMI3YE
KOMIIPOMICHUI KpUTEPIH.

BaxmBUMHU NMOKa3HUKaMHU SKOCTi c(hOPMOBAHOTO PO3KIIAIY, 3 TOUKU
30py #oro peamizaiii TpH ONEPATUBHO-AUCIETYCPCHKOMY YIIPaBIIiHHI,
BUCTYNAIOTh MPOCTOi YCTAaTKyBaHHS, Yac OYIKyBaHHS JeTaledl Tepen
00pOoOKOIO Ta JIOKAIBHI Pe3EPBH Yacy.

Ilpocmiti — 1e iHTepBaJd dYacy MDK 3aBEpIICHHSM BUKOHAHHS
MOTepeTHRO1 omeparii Ta MOYaTKOM HACTYITHOI 3a PO3KIaJA0M poOOTH
ycraTkyBaHHs. [Ipoctoi OyBaroTh JjoomepamiiiHi  (d4ac 70 TMOYATKy
BUKOHAHHsI TIEPIIOT orepallii Ha 00JiaIHaHHI) Ta MDKOTIEpAIIiiHi.

Ouikysannsi — 1e IHTEpBAI Yacy MDK 3aBEPIICHHSIM BUKOHAHHS
00poOKH /eTalli Ha MONepeHii 3a TEXHOJIOTIYHIM MapIIpyToOM oTeparlii Ta
MOYAaTKOM BUKOHAHHS HACTYITHOI OTIeparrii.

Jlokanvruil pezeps yacy — 1e IHTEpBaAN, HA KU MOXHA 30UTBITUTH
TPHUBAJICTh OTlepalii, He 3MIHIOIOYM MOMEHT MOYaTKy HACTYMHOI 3a
PO3KIIaJ0M pOOIT omepairii.

JloxanbHuil pe3epB omepauii Lij po3paxoByeTbCcs fK MiHIManbHE
3HAYCHHS MDK TpocToeM ycraTkyBaHHS K = Qi = Qgn micisi BUKOHAHHS
omepanii Lij Ta yacoMm odikyBaHHS -0i JeTaii mepea 0OpoOKoro Ha omepariii
L

i+, *

JIP _ H 11P ou TP 11 K.Tou _T1I K
Tij _mln{Tk d i+1,j}’Tk —Tgh' ijor lieLj T i+1,j_Tij d

ou

ne T}, —uvac odikyBaHHs j-0i neTaii nepea 00poOkoro Ha onepanii L, | ;

T.”” — wac npoctoro k-ro ycTaTKyBaHHs TCJIsl BUKOHAHHS OTIEpAILii

Ly
oOJIaIHAHHI.

PezepB CTBOpIOETBCS K 32 PAaxXyHOK HEMOJIJIMBOCTI ITOBHOTO
3aBaHTA)XEHHS YCTaTKyBaHHS HABITh 33 YMOBH ONTHMAaJBHOTO PO3B’S3aHHS

— HacTynHa micis Ly omepaiis, 010 BUKOHYETBCSA HA LBOMY
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3aadi ONTHMAJBHOTO TUIAHYBAHHS, TaK 1 32 PaxyHOK IIIECTIPSIMOBAHOTO
BBEJICHHS HOTO Yy po3KJiag poOOTH.

OcHOBHE TPU3HAYECHHS JIOKAJIBHOTO  pE3epBy  IMOJATAE Y
BUKOPHCTaHHI HOTO B OIMEPATUBHO-AUCIETUYEPCHKOMY YIPABIIHHI 3 METOIO
KOMITCHCYBaHHSI 30BHIITHIX BIUIMBIB Ha YaC BUKOHAHHS OTIEPAIIiii.

Takoxk pe3epBH MOXYTb OYTH BHKOPHCTaHI JUIS BKIIOYECHHS Y
po3KiIag poOOTH J0JATKOBUX POOIT, IO HE OPYIIYIOTh OCHOBHY CTPYKTYPY
PO3KIIay, aje MABUIIYIOTh 3aBaHTAKECHHS YCTaTKyBaHHS.

Metoan po3B’si3aHHsl 3aga4vi. Yci MeToAM po3B’si3aHHS 3a1ad
I[LOTO THITY YMOBHO pO30HMBalOTh Ha HACTYITHI OCHOBHI KJIACH:

— aHAJITUYHI METOJH, SIKI TPYHTYIOTBCS Ha amapari JUCKPeTHOI
OITHMI3aIl;

— IMiTaIliifHi MeToaH, SIKi TPYHTYIOThCA Ha iMiTalii poOoTH 00’€kTa
IUIAHYBaHHS Ta BHUKOPHUCTAaHHS IOBHOTO a00 4YacTKOBOTo Tiepebopy
BapiaHTIB 3aIyCKy JeTaleil B 00pooKy;

— KOMOIHOBaHI1 aHAJIITHKO-IMITAI[1i1HI METOIH.

IcHyIOYi _aHaNITHYHI METOAM 3BHYAHHO TpsMO abo HempsmMo
OB’ s3aH1 3 TepedopOM BapiaHTIB, alle iX TPYAOMICTKICTh €KCIOHEHIIIHHO
3aJIe)KHUTh BiJl pO3MIPHOCTI 3a7adi. BimoMi MeToaM BiACiIOBaHHS BapiaHTIB
TUMYy “TUIOK Ta TpaHUIL  JIO3BOJSIOTH 3MEHIIUTH, 1HOMI CYTTEBO,
KOeQIIIEHT MPOMOPLUIHHOCTI B 3aJIKHOCTI MDK TPYAOMICTKOCTI allTOPUTMY
Ta PO3MIPHICTIO 3a/a4i i THM CaMHM PO3IIUPUTH OOJACTh MPAKTUYHOTO
3aCTOCYBaHHS aJTOPUTMIB, IO TepeOuparoTbes. OMHAK EKCIIOHEHIIHUI
XapakTep LUX AJTOPUTMIB JJIs 33Jad y 3arajlbHOMY BHIJISJII 3aJHIIAETHCS
He3MiHHMM. [IpoTe icHye Kiac OKpeMHux 3a/ad OTNepaTHBHOTO TUIAHYBaHHS,
0 MaloTh AaHAJITHYHI QJITOPUTMH BHPIMIEHHS HEEKCIOHEHI[IHHOTO
xapakrepy ckimagHocti. L[i 3amaui MawTh OOMEXKEHHsS y 3aCTOCYBaHHI,
OB’ s3aH1 3 BUXITHUMHU YMOBaMU 3ajadi, HAPUKJIAJA, OJHAKOBUN dac abo
MapupyT oOpoOKkH, 0OMeKeHy KUIbKICTh YCTaTKyBaHHS — OJIHIET IO TPHOX
OMHHIIb TEXHOJIOTIYHOTO YCTaTKyBaHHS, TOWIO, TOOTO e(deKTHuBHI
aHAJITUYHI METOAM ICHYIOTh TUIBKH JJIsl IPOCTUX BUMAJKIB (POPMYITIOBaHB
3aJ1a4y OMEepPaTUBHOTO TUIAHYBAHHSI.

TumoBUM TNpesCTaBHUKOM TaKuX 3ajad, B SKUX BIIOOPaKalOTHCS
HaAMOUTBII MOIIMpPEHI YMOBU BHPOOHUITBA, € 3a0aua /[xconcona “mpo 1Ba
BEpPCTaTH”, 110 MA€ ONTUMAIILHUN aJITOPUTM PO3B’ I3aHHS.

BupoOHuua minsHKa CKIAJA€ThCS 3 JBOX OJUHMII YCTATKyBaHH,
sKke 00poOIisie BUpOOU N TUMIB 32 OJJHAKOBUM TEXHOJIOTTYHMM MapuIpyToM,
TOOTO JeTaji MOBUHHI MOCTIOBHO TMPOWTH dYepe3 yce YCTaTKyBaHHS.
HeoOxiqHO BU3HAYUTH YEPrOBICTH 3aIyCKY-BUITYCKY BUPOOIB 32 KpUTEpieEM
MiHIMi3aIlii BUPOOHWUYOTO IMKIY (3arajbHOTO Yacy) BHTOTOBICHHS YCIiX
BUPOOIB.

OdeBUIHO, 1O I OTPUMAHHS ONTHMAIBHOTO PIIEHHS MOTPIOHO
MIHIMI3yBaTH CyMapHHUIl 4ac MPOCTOIO JPYroro yCTaTKyBaHHS B OUYIKyBaHHI1
3aBepIIeHHsT 00poOKM jaetaneil Ha mepuoMy. [I[pUHIIMIIOM ONTHMAaIBHOCTI
YeproBOCTi 3aIlyCKy 32 BU3HAYEHUM KpHUTepieM edekTruBHOCTI € MiN(T1k, T2y
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< min(Ty, Ta), sxkmo nerane K iige panime nerani |. 3a momomororo 1iei
HEPIBHOCTI (POPMYETHCSI HACTYITHHUH alTrOPUTM ONTUMI3AILii:

—BCl JeTani TOIUIAIOTBCA Ha ABi rpymu. Jlo mepmioi Hamexarb
nerani, B SKux T1x < Tok, @ 10 Apyroi — aerani, B SKUX T1x 3 Tok;

— B TIepIIIiii TPy JeTaji BHOPSAIKOBYIOTCS 32 3pDOCTaHHAM Yacy |1k,
a B Ipyril — 3a 3MEHIIECHHSM Yacy T ;

—3arajbHa YeproBiCTb 3allyCKy JeTajeidl BH3HAYAETbCA  SIK
MOCIITIOBHICTE 0OPOOKH J1eTameil 3 mepmoi rpymu, a moTiM 3 Apyroi.

AHAIIOTIYHUN aNTOPUTM MOKE 3aCTOCOBYBATHUCS 1 y BHUIAAKY TPbOX
BepcTaTiB. B boMy BUMA Ky MPUHIIUI ONITUMAIIBHOCTI HA0YBa€ BUTIISILY:

Min(Tuc+ Tox, Tar + Ta) <min(Ty + Ta, Tax + Ta),
sKio netanb K iine panime Ha o0poOky ametani |, ToOTO, B mepuriii rpymi
(Tik < Tak) merani BHOPSIAKOBYIOThCS 3a 3poctaHHsM 4acy (T + Ta), a B
apyrii (Tix 3 Ta) —3a 3menmeHHsM dacy (Tax + To).

Y BHUMNAgKy YacTKOBOTO MPOXOKEHHS JeTaliedl d4epe3 OIUHHMII
YCTaTKyBaHHS, TaKy CHTYallil0 TaKOXX MOXXKHa 3BECTH [0 BHXIIHOI,
NPUKHSBIIN HYJIOBUH 4ac poOOTH ycTaTKyBaHHs. IIpoTe, SIKIIO KUTBKIiCTBH
YCTaTKyBaHHS TIEPEBUINYE TPH OJWHUIN, TO 3aCTOCOBYBAaHUH MPHHIIUI
ONTUMAJILHOCTI Ta HABEJICHWW aJlrOpPUTM HE MOXKe OYTH BHKOPHCTaHUH,
OCKUJIBKH HE J]a€ OTNITUMAIBHOTO PO3B’ 3Ky 3a/1a4i.

Imitamiiini metroau. Jns cxmagHux 3amad  (pi3HI TEXHOJIOTIYHI
MapHipyTd OOpOOKH, KUIBbKICTh YCTaTKyBaHHS IEPEBHUIINYE TPU TOIIO) 3
TOYKH 30pY NPAKTUYHUX I[iJIEH OTPUMaHHS pe3yabTaTy 32 KOPOTKUH TepMiH
HaifuacTile BUKOPUCTOBYIOTh €BPUCTUYHI aITOPUTMH CKJIQJaHHS PO3KIIA/IiB
Ha 0a3l BHpIMIAJBHUX TPABWI B PEXHUMI iMiTalii poOOTH BUPOOHUYOT
cucTeMd. Y 1bOMY pPEKHMI BHKOHYIOTBCA TapaieibHa (0HOYACHA)
noOyoBa niarpam ["aHTa 11 BCiX OJJMHUIID TEXHOJIOTIYHOTO YCTaTKyBaHHS,
AKi OepyTh y4acThb y MPOLEC] IUTaHyBaHHS.

Hiaepama TI'awma — 1ue yacoBuil Tpadik BHUKOHAHHS OIeEparii
TEXHOJIOTIYHUX MapIIpyTiB OOpOOKM JeTaneii Ha BU3HAYCHUX OJMHHIISX
ycraTKyBaHHA. [ padiyHO MOAa€eThCs y BUTISAAL AiarpaMu, JIe MPOTH KOKHOT
OJIMHMIII YCTaTKyBaHHA Yy BW3HA4€HI MOMEHTH 4Yacy NMpH3HAueHi orepaii
00poOKH.

Anroput™ moOyI0BH PO3KIAJIIB 32 TAHUM METOJIOM HACTYITHUH:

0. Hexaif y nesikuii MOMeEHT wacy T :min(Tin) Bepcrar | = Q;

3aKkiH4MB 00pOOKY omepailii / ToTouHOi eTaii |. [leif MOMEHT Bu3HAYa€eThCs
K MIHIMQJIBHUH Cepes yCiX BCTAHOBJIEHUX Ha NMOTOYHHA MOMEHT TEpMiHIB
3aBepILEeHHS BUKOHAHHS omeparlliii B rpadiky pooiT.

1. OGpobieHa aeTaib | 3aHOCUTBCS Y IOPTQETh pOOIT HACTYITHOTO 3a
TEXHOJIOTTYHUM MapipyroM Bepcrara [¢= Q1.

[Moprdens pobir me miaroroBneni (y crTaHi OYIKYBaHHS) 0O
BUKOHAHHS Ha BEpCTaTi orneparii o00poOKu JeTane.

SKmo € AekiTbKa BapiaHTIB TEXHOJOTIYHOTO MapuipyTy, IeTab
OJTHOYACHO 3aHOCHUTHCS Y BIMOBIAHY KUTBbKICTh IOPTQENiB. SKII0 BUKOHAHA
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ormepanis Oyla OCTaHHBOIO 3a TEXHOJIOTIYHMM MapupyroM (i =M;), To
JeTalb BUKIIIOYAETHCS 3 po3rsAay. Llel myHKT MOBTOPHO BHKOHYETHCS JUIS
BCIX BEpCTATIB, sIKi HA MOMEHT | 3aBEepIINIIN BUKOHAHHS OTIEPAIliii.

2. Slxmo moptdenp pobir Bepcrata | moOpoxkHii, TO BiH Oyne
MEepeBelICHNii y CTaH MpoCToo. B iHIIOMY BHUMNAIKy 3a JOIMOMOTOIO
BUPIIIATBHOTO TpaBHiIa TIepeBark 3 MopTdento BUOMPAETHCs 0THA eTalb ¢
Ta 3alMHCYEThCA SK TOTOYHA B pO3KIaa poOiT JaHOTO Bepcrara i3

3a3HAYCHHSM Yacy 3aBepuIeHHs onepaitii T, = Tigq +Tige.

OOpaHa TakuM YMHOM JI€Tallb BUKIIOYAETHCS 3 YCiX moprtderis, ae
BOHa 3Haxoauiacs. Llel MyHKT MOBTOPHO BHKOHYETHCS ISl BCiX BEpCTATiB,
SK1 Ha MOMEHT T 3aBEepIIMIA BUKOHAHHS OMEpaIii.

3. Slkmo y BHNAAKy BUKOHaHHA 1. 1 3'sBWIack MOXKIJIMBICTB
3aBaHTAKUTHU BEPCTAT, SIKUH 3HAXOTUTHLCS y CTaHi MPOCTOO, TO BiNMOBiTHA
JeTanb 3amUCyeThCS B PO3KIQA POOIT ILOTO BepcTara, s SIKOTO
(bopMyeThCsl HOBE 3HAYSHHS Yacy 3aBEpIEHHS OIepallii 3a MpaBHIOM II. 2.

4. O6upaeTbCsi HACTYIHUH BepCcTaT 3 MIHIMaJbHUM TOTOYHUM
3HA4YeHHsSM | Ta BUKOHYeTbes mepexia no m. 0. [ImanyBaHHS BemeThcs 10
MOBHOTO BUKOHAHHS YCiX OINeEpaliil Haj JAeTalsiMu ado 10 THX ITip, TIOKH He
Oyne mnoOynoBaHMii pO3KJIaA Ha TOTPIOHWI iHTepBan TUIAHYBAaHHS
(3miny/mo0y).

3a BUpIMANBHI MpaBUiia B aTOPUTMAX IMITAI[ITHOTO MOJICITIOBAHHS
HaifuacTile BUKOPUCTOBYIOTHCS HACTYITHI MPaBUIIa TIEPEBari:

1) mpaBuI0 HAMKOPOTIIIOT OTeparlii — 3 MOTOYHOTO MOPTQEI0 pooiIT,
SIK1 TIATOTOBJICHI 0 OOPOOKM HA TIOTOYHOMY BEpCTaTi, BUOMPAETHCS JCTATh

3 MiHIMaTbHUM dYacoM OOpoOKM,  MeTa TpaBuia — SKHAUIIBHULIE
3aBaHTAXXUTH pOOOTOIO HACTYIHI 38 TEXHOJIOTTYHUM MapIIPyTOM BEpPCTATH,
2) mpaBWJIO MaKCHMAaJBHOI 3aJMIIKOBOT TPYJOMICTKOCTI — 3

MOTOYHOTO TOPTQENto podiT, AKI MIATOTOBIEHI 10 00poOKH, BHOMPAETHCS
JeTanb 3 MaKCHUMaJIbHOIO CYMOIO yacy OOpOOKM Ha YCiX Ie HEBUKOHAHHUX
oTiepalisx; MeTa MpaBWiia — 3aKIHYUTH 0OpOOKY BCIX jAeTayiell MpHOIU3HO
0JTHOYaCHO;

3) nmpaBuUJIO BUPIBHIOBAHHS 3aBAHTAXKCHHS BEPCTATIB — 3 MOPTQEIIO
poOiT BHOMpAEThCA JIeTalb, SIKa MOTIM HAJAXOJUTh HAa BEPCTaT, SIKUH Mae€ y
JaHWK dYac MIHIMAJBbHUM 3a TPYIOMICTKICTIO MOPT(ENb MiATOTOBICHUX
po0iT; MeTa paBuiIa — pIBHOMIPHO 3aBaHTAXKUTH BepcTaTu (MPaBHIIO MOKHA
BUKOPHCTOBYBATH MPH OaraToBapiaHTHUX MapIIpyTax);

4) npaBWIIO MIHIMAIBHOT 3UIIIKOBOI TPYJOMICTKOCTI — albTepPHATHBA
TPaBHIIY 2;

5) mpaBuII0 HANOBIIOT OTepallii — albTepHaTHUBA MpaBUITy 1;

6) mpaBwIO TNpH3HAYCHHS Yy mopsaaky HaaxomwkeHHs (FIFO) — 3
MOTOYHOTO MOPTQEIN0 POOIT BUOMPAETHCS JeTalb, IKa HAAIUIIIIA B UepPry Ha
00poOKy 110 BepcTaTa MepIo;

7) npaBuio LIFO — aneTepHatiBa mpasuiy 6.

I3 HaBemeHMX MpaBWJ BHIHO, [IO0 BOHM MAalOTh EBPUCTHYHHHA
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XapakTep, TOOTO 3a iX JONMOMOTOI0 HEMOXJIMBO BCTAHOBHTH Ta OLIHUTH
HAOMIDKEHHS /10 ONTHMAJbHOCTI OTPUMAHOTO pIlICHHS, aje MOXHa
BUpoOuTH “nmoOpe” pilleHHs B 3alieKHOCTI BiA iX NpHU3HAYEHHS IO
3aCTOCYBAaHHIO YW BiJ] KpUTEPi0 (DYHKIIOHYBaHHS BUPOOHUYOI CHCTEMH,
JUTSL SIKOT PO3POOIISETHCS pO3KIIa poOOTH.

[Mpuknan po3paxyHKy po3Kiaay poOOTH 3a MPAaBUIOM HAWKOPOTIIO|
oreparlii HaBeJeHO Ha puc. 2.3.
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Puc. 2.3. Po3paxynok po3xiady 3a npaguiom Haukopomuioi onepayii

AHaTITHKO-IMITaIlifHI MEeTOMM OYyIyrThCS 32 CXEMOK, IO
nependadyae BUKOPUCTAHHS OJIHOYACHO SK aHATITHYHUX, TaK 1 IMITAI[IHHUX
npoueayp. Bcei 1i MeTonu BiIpi3HSAIOTECS OJUH BiJ OJHOTO TIIXOJOM JIO
YeproBOCTI 3aCTOCYBAaHHS aHATITUYHMX Ta IMITAIlIHHUX TIPOIIETYP.

OmuH 3 TakuX MIIXO0IB Mependavae JBOETAITHE PO3B’ si3aHHA 331a4i. Ha
MIEPIIOMY eTalli TUIAHYETHCS 00poOKa HEBEIMKO1 KUTHKOCTI 30UTBITICHUX MapTiit
netalieil Ha BOX ab0 TPhOX Tpymax TEXHOJOTIYHOTO YCTAaTKyBaHHS, TOOTO
MIPOBOJIUTLCSI 3MEHIIIEHHST PO3MIPHOCTI 3a/iadi JUIsi TOTO, 00 BUKOPHCTATH
TOYHI AHATITUYHI METOIW, HANPUKIAM, anroput™m 3amadi J[koHcoHa. Ha
Apyromy erami OyJqylOTbCS YTOYHEHI KalleHIapHI TUIAaHM JUIT KOXKHOI 31
CTBOPEHHMX TpPYIl YCTAaTKyBaHHS 3 BUKOPHCTAaHHSM IMITAlliHHAX METO/IIB.
I'pynyBaHHS yCTaTKyBaHHSI BUKOHYETBCS 32 KPUTEPIEM MiHIMi3allii KUTBKOCTI
JeTanei, Mo MPOXOJITh OOpOOKy Oinble, HOK y OmHii rpymi. ['pymyBaHHS
JieTaneil BUKOHYETbCS 32 KPUTEPIEM MiHIMi3allii KUTBKOCTI YCTaTKyBaHHS, sIKe
00po0IIsie OUTBINIe, HDK OJTHY TPYITY JIETaCH.

TakuMm YWHOM, JEKOMNO3WIISA 3a7adi ITUIAHYBaHHA JIO3BOJIMTH
CYTTE€BO 3MEHIIUTH PO3MIPHICTH, CKIAJHICTh Ta MPUCKOPUTH PO3B’SI3aHHA
3agadi. [IpoTe icHye 3aleXHICTh SKOCTI PillIEHHS BiJl TOYHOCTI OI[IHOK Yacy
00poOKH 30UIBIIEHUX MapTid JeTanel, MO0 3aCTOCOBYIOTHCS Ha MEpIIOMY
erami. ToMy Mpu BUKOPHUCTaHHI TaKOTO IMIJXOAY B aHAJITHUKO-IMITAIlIHIX
MeTOoJaX HEOOXiZHO pO3poOJATH AEKiIbKa BapiaHTIB BUKOHAHHS IIEPILOTO
eTary 3 METOI0 TPOBENEHHsS SKICHOTO aHalli3y OTPUMAaHHMX pPe3ylIbTaTiB

1
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3a7a4i.

2.3. OneparuBHe ynpasJjinus 'BC

Jlnst peamnizatiii po3poOIeHNX BUPOOHUYMX TPOTpPaM 1 KaJeHIapHHUX
rpadikiB HeoOXiTHA CUCTEMA ONEPATHBHOTO KOHTPOJIIO 1 pEryTIOBaHHS X0y
BUpOOHMYOTO Tporecy. lle moB’s;3aHO 3 THM, MO HA XiI BUPOOHHYOTO
MPOIIECy BIUTUBAE PsiJi BUMAJAKOBHX (PAKTOPIB, SKI BHUKIIFOUUTH TOBHICTIO
MPAaKTUYHO HEMOXJIMBO. JI0 HHX BIIHOCATBCS TMOJIOMKH YCTAaTKyBaHHS,
nepeb6oi B ToOcTadaHHi, Opak, CTYmiHb 3a0e3Me4YeHOCTI TPYIOBUMH
pecypcamu, 1HOJI BHHHUKalO4a HEOOXIAHICTh BHUIYCKY HE3aIJIaHOBAHOT
MPOIYKITii.

OrmnepaTUBHHUI KOHTPOJb Ta PETYNIIOBaHHs (JAMCIETYEPU3AIlis) XOAY
BUPOOHUIITBA 3IMCHIOETHCS K y MAcCIITa0dl BChOTO MIAMPUEMCTBA, TaK 1 Ha
piBHI OKpeMHX BUpOOHWYMX TinposauniB. [lopsn 3 ¢yHKIIEO, 3B’ 13aHOIO 3
OTEPaTUBHUM YCYHEHHSM BiIXWJIEHb XOJy BHUPOOHHYOTO TMPOIECY Bin
HOPMAJIHOTO, TIepe0adyeHoro KaJeHJapHUM IUIAHOM, IHCIIEeTYEepH3aIlis
MOBHHHA HOCHTH 1 TIONEpeKyBaIbHUN xapakrep. Lle o3Hagae, 1m0
JMCTIeTYepU3alliss MOBUHHA BKIIOYATH 3aBYaCHE BUSBJICHHS Ta YCYHEHHS
HAMIYCHHX BIIXWIEHb BiI pPO3pOOJIECHUX KaJeHTapHUX TpadikiB, TOOTO
KOPUT'YBaHHS MOTOYHUX IJIAHIB.

2.3.1. Ilpu3HaveHHs 3a7a4i Ta METOIHM OpPraHi3aiii onepaTuBHOro
KOHTPOJII0 32 fonomororw EOM

Jlucnieryepcbkuii (OnepaTUBHUIT) KOHTPOJIb 3IHCHIOETHCS HA OCHOBI
orepaTtuBHOI iHpopMaIlii mpo GpakTHIHUH X111 BUPOOHUUYOTO TPOIIECY.

OyHkmii Ta 3agadi  guUcHeTdepu3ailii - 3ajiekaTh Bl BHIY
BUPOOHMLITBA. Y MACOBOMY BUPOOHUYMEI IUCTIETYEPCHKOMY KOHTPOIIO
NIISTal0Th y MEpIry 4epry 3aJaHi pUTMH POOOTH TEXHOJIOTIYHUX JIiHiH, a
TAaKOX pIBHI BHYTPIIIHBOJIHIHHUX 1 MDKIIHIMHMX 3amimiB. B ymoBax
cepitino2o 8UpobHUYMEa OCHOBHUMH IapaMeTpaMHu TpH JHCIeTYepH3allil
CIly’KaTh TEPMIHM 3alyCKy 1 BHITYCKY HapTii AeTayiell 1 CKiIajambHUX
OJIMHUIb, PIBEHb 3amaciB 1 CTYMiHb 3a0e3MeUYeHOCTi CKJIaJaHHd. B
0OUHUYHOMY [ OpiOHOCEpiliHOMY BUPOOHUIITBI KOHTPOJIOKOTHCS TEPMIHH
BUKOHAHHS €TalliB poOiT, a TaKOX ONepaTHBHA MiArOTOBKA 0 BHUKOHAHHS
3aBiaHb. JlucreT4epchkuid KOHTPOJb  3IIMCHIOETBHCS — BIAMOBIAHO 10
[IUKJIOBUX UM MEPEKEBUX IUIaHIB-TpadikiB BAKOHAHHS 3aMOBJICHb.

OmnepaTuBHMI KOHTPOJb 3MIMCHIOETBCS Ha BCIX TPbOX pPIBHAX
CHCTEMH YIPABIIHHS IHTETPOBAHUM BUPOOHHIITBOM.

Ha mpemvomy 1 uemeepmomy iepapxiunomy pieHax KOHTPOIIIOETHCS
Mpale3JaTHICTh YCTaTKyBaHHS, PAaBWIBHICTh BUKOHAHHS IPOTPaM CHCTEMH
YHCJIOBOTO KEPYBaHHS, TOYHICTh BIANPAIlbOBYBAHHS KEPYIOUHMX BIUIMBIB
BUKOHAaBYMMH MeXaHi3MaMu. BaxxiuBe 3HaueHHs Ma€ JMIarHOCTHKAa CTaHy
YCTaTKYBaHHS Ta IHCTPYMEHTA, 3a JIOMOMOTOK SIKOi BJIA€THCS 3ammoOirTh
aBapisiM 1 BIAMOBICHHAM. /I [iarHOCTYBaHHS CTaHy YyCTaTKyBaHHS
BUKOPHUCTOBYEThCS iH(pOpMAIlist, OJepKyBaHa BiJ] MAaTYMKIB 3YCHIIb 1
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MOMEHTIB, BCTAHOBJIEHMX HA HAWOUIBII HABAHTAXEHUX KIHEMATHUYHUX
€JIEMEHTaxX YCTaTKyBaHHS, a TAaKOXK BiJ JAaTYMKIB, [0 BUMIPIOIOTh 3HAYECHHS
CTPYMY B €JIEKTPOTIPUBO/IaX.

Kepytoua EOM mepiogudHo “3uuTye’ TMOKa3W IMX JaTYHKIB,
MOPIBHIOE X 13 3a3/ayeriip 3aJaHUMH KPUTUYHUMHU 3HAYCHHSIMH U Yy
BUITAJIKy MTEPEBUIIICHHS IMX 3HAYCHHb a00 BHJIA€ MOBIJIOMIICHHS OIMEPaTopy,
a0o aBapiifHoO NPUTHHSIE poboTty YCTATKyBAHHS.

Jns  [OiarHOCTMKM  CTaHy  IHCTpyMEHTa,  JIemo  pijmie,
BUKOPHUCTOBYETHCS iH(OpMAIls MPO 3MiHY CTpyMy B MpPHBOJII poOOUYOTro
oprany Bepcrara. ['padik 3MiHM CTpyMy NpUBOJA B Yaci Mae JIOCHUTH
ckinanHy Gopmy, 0OyMOBJICHHI BEJTMKHAM YUCIIOM PI3HOMAaHITHUX (aKTOPIB.
Tomy 3amaya [iarHOCTUKM CTaHy pi3ajJbHOrO IHCTPYMEHTa YacTo
(bOopMyITIOETHCS SIK 3aJ1ada Ha PO3Mi3HABAHHS 3MiH, BUKIHKAHUX 3HOCOM YH
MOJIOMKOIO iHCTPYMEHTA.

VY KOMIUIEKC TeXHIYHUX 3aCO0IB OMEPAaTUBHOTO KOHTPOJIO BXOMISTH
TaKOX 1 BUMIpIOBaJIbHI (KOHTPOJIBbHI) poOOTH30BaHi KoMIulekcH. Ha ocHOBI
iHpopMarii, onepKyBaHOT BiJ HUX KOMIUIEKCIB, (POpPMYyeThCS MHOXHHA
po0ir, sIKy HEOOXiIHO BUKOHATH JJIsl BUIIPABIICHHs OpaKy Yd BUTOTOBJICHHS
JeTanel 3aMiCTh 6paKOBaHI/IX

Y  3B's3Ky 31 3pOCTaHHSM  CKJIAJHOCTi, IHTEHCHBHOCTI,
€HePrOHACUYCHOCTI Ta PIBHSA aBTOMATH3AIll CydaCHUX TEXHOJOTIH BelHKa
yBara NpUAUTIETHCS K ONEPaTUBHOCTI IH(OPMYBaHHS OIepaTopa Mmpo cTaH
BUPOOHMYOI cucTeMH, Tak 1 ¢opmi HOro mojmaHHs, fKa TOBUHHA OyTH
JIETKOKO JI0 CHPHUUHATTS, CIPHUATIMBOIO 10 IIBUAKOTO aHANI3y CHUTYyaIlii i
CBOEYACHOTO  TPHUHATTS  pillleHb. 3  II€0  METOK  HIHPOKO
BUKOPHUCTOBYIOTBCS KOJBOPOBI IrpadidHi TUCTIIET, HA SKUX MPEICTABIIIETHCS
MHEMOCXeMa KOHTPOJBOBAHOT NUISHKH. [HdopMallis mpo cTaH BHPOOHUUOT
CHCTEMH HAJXOJIUTh HA €KpaH JUCIUIES y BUTIISAAI MHEMOHIYHUX CHMBOJIIB,
Konip AKX MOJKE acCOIIIOBATUCS 31 CTYIIEHEM BaXJIMBOCTI JIaHOTO
MOBIIOMJICHHSI Ui OIeparopa. 3BHYaHHO HAa MHEMOCXEMY HaJXOIUTh
CHUTHaJIbHA iHGOpMAIlsT 1 JeKUIbKa HAHOUIBII BAKIMBHX KUIBKICHUX
MOKa3HUKIB BUPOOHWYOro Tmporecy. SKImo omneparopa I[IKaBUTh OLUTIBII
NoKIIaaHa iH(GopMaIlisl, BIH MOKe BUKIIMKATH il HA €KpaH I[bOTO JK YH IHIIIOTO
JMCIUIes, IepeaaBIy BiqnoBiqauii 3amut EOM.

Ha opyeomy iepapxiuHOMy piBHI BUPOOISIETECS JTUCTICTUYEPCHKUI
KOHTPOJIb XOJly BHKOHAHHS OTNEpPAaTHBHOTO IJIaHy. BiH XapakTepHUH Ui
Oy/b-SIKOTO THITY TMCKPETHOTO BHUPOOHUITBA, y ToMy umcii i gt IBC. ¥V
MacoOBOMY BUPOOHHIITBI TUCTIETYEPCHKOMY KOHTPOIIIO MiJISATAIOTh Y MEpIry
4epry puTMU poOOTH TEXHOJIOTIUHUX JIIHINM, a TAKOXK PiBHI 3a/IUTIB JeTaICH.
B ymoBax cepiiHOTO BHPOOHHMIITBA OCHOBHHUMH KOHTPOJHOBAHUMHU
napamMeTpaMH € TEPMIHM 3aIllyCKy 1 BUIYCKY MapTiid JeTane, CKiIaJaabHUX
OIMHMIIb, TOTOBHUX BHUpPOOIB 1 piBeHb 3amaciB jaeTayiedl, Marepiais,
cHpoBHHHM. B onuHMYHOMY 1 ApiOHOCEpifHOMY BHUPOOHMITBI 00’ €KTaMu
JMCTIETYEPCHKOTO KOHTPOJIIO CTAalOTh €Tamd 4Yu  poOiT, HaBiTh OKpeMmi
TEXHOJIOTIYHI Omepanii, MAroToBKa 10 BHKOHAHHS poOIT, a TaKoX
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3a0e3MeueHiCTh pecypcaMu yCix BHIIB.

Jucneruepcbkuii KoHTposib y 'BC Mae cBoro crenugiky. OcHOBHa
0COOJHMBICTh — CKIIAIHICTH OJIEpXKaHHs IH(OpMaIlii PO CTaH yCTaTKyBaHHS,
Xi BHKOHAaHHS TEXHOJIOTTYHHMX OTepalii 1 OKpeMHX eTamiB pooiT,
BUKITMKaHa “ 0€3II0JHICTIO” TaKNX BUPOOHHUIITB.

B ymoBax BHCOKOTO piBHSI aBTOMAaTH3allil, KOJIM Ha AUIAHII TPHCYTHIN
TUTbKK JIACTIETYep 1 HebaraTo orepaTopiB - Hala uukiB (10 0COOIUBO
XapaKTepHO Ui JPYyroi 1 TpeThoi 3MiH poOOTH), iH(OpMAIlss TPO CTaH
BUPOOHHMIITBA MOXe OyTH OTpHMaHa TUTBKH BiJl BIIMOBITHUX MaT4uKiB. OHAK
iX KUTbKICTB (SK 1 HaIiHICTh) OOMEXEHa, IO MPU3BOJUTH /IO BU3HAUCHOTO
“ nedimmty” iHGOpMAITIT TIpo TIpoIIeC.

He nabaraTo kparie 1moJyioyeHHs! PH MPSIMOMY YHCIIOBOMY KE€pYBaHHI.
3B’S30Kk MDK LEHTpalbHOI Kepytouoro EOM 1 mIpuCTpOSsIMH YHCIOBOTO
MPOrpaMHOTO KEPYBaHHA JIO3BOJIsIE TepenaBaT B  leHTpaibHy EOM
iH(opMariifo mpo cTaH BepcTaTa i BUKOHYBaHI y JaHMH MOMEHT OIlepallii.
OmHak 1 y BUNAAKy TPSMOTO YHCIOBOTO KEpyBaHHA mpoOiiemMa
iH(opMariifHOTO 1Ty HE 3BaXKYETHCS TOBHICTIO.

IcHye psn MeroniB, IO JTO3BOJISIIOTH OPraHi3yBaTH HUCIETYEPCHKHUN
KOHTPOJIb 13 3aCTOCYBAaHHSM KOMIT IOTEPHOT TEXHIKH 1 METOIB MAaTEMaTHYHOTO
MojemoBaHHsA. OmMH 3 HUX MOOYIOBaHMH HAa BUKOPUCTAHHI CHHXPOHHHUX
IMITaIIHIX MOJIeTIel TEXHOJIOTIYHOTO Tiporiecy. OCHOBHA iiesl IbOTO METOIY
— CTBOpUTH IMITallifiHy MOJeNIb TEXHOJIOTIYHOI MIJCUCTEMH, TIPOIEC
(YHKIIOHYBaHHS SIKO1 CHHXPOHI30BaHMH 13 TPOLIECOM Yy pealbHOMY 00’ €KTi,
3aco0M aHali3y HEY3TOKCHOCTEH PEeahbHOTO 1 MOJEIhOBAHOIO TPOIECIB, a
TaKOX arapar, 1o J103BoJIsie (DIKCyBaTH Ha MOJIEN 1 TIOBIIOMIIITH JIUCHIETIEPY
Npo BaXIMBI, 3 TMOINISAY KOHTPOJIO, TNOAL, IO HE 1MeHTH(]IKYIOThCS
iH(opMaIiiftHIMHU 3ac00aMH Ha PeaTbHOMY 00’ €KTI.

CTpyKTypa CHCTEMH IHMCIETYEPCHKOTO KOHTPOJIO TAaKOTO THITY
npesacTaBiena Ha puc. 2.4. [i HeHTpaibHUM eleMEHTOM € iMiTaliitHa MoieNb
CHHXPOHHOTO THITY.

Bacobu kopekuii
Mogaeni Ta

HanaropKyBaHHs )
aHanisatopa 3acobu gianory [Ivcnetiep
3 AucneTyepom
Y ¢ TexHornorivyHuin
ImiTauitHa Mogens Awanizatop npouiec
/ 4 ﬁ*
Cuctema ynpasniHHs

. IHTepcenic  |a—m TEXHONOMYHUM

MowiTop

- npoLiecom
pearnbHoro yacy
IHTepnpeTaTtop

Puc. 2.4. Cmpyxmypa cucmemu onepamuerno2o KOHMpPOio
i3 CUHXPOHHOI MOOEILIIO
PosrnsinemMo feski npuHIUIH ii TOOYI0BH.
1. KoHnenTyansHOIO OCHOBOIO MOJIEI € CXeMa CTaHIB, BIIMOBIIHO

'y
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J10 SIKOT TIPOLIEC MPEJICTABIAETHCS MOCTIIOBHOIO 3MiHOI0 cTaHiB S| Sy uaci,
1e S— MHOKHHA CTaHIB, Y SIKHX MOYE 3HaXOIUTUCS MOJICTHOBAHHUH 00’ €KT.
Tlepexin 3i crany S y cTan § (S, § 1 S) HasuBarots nomicro & 1 E, ne E —
MHOYKHHA T0J1ii, MOKJIMBHX Y MOJIENTbOBAHIN CHCTEMI.

2. Bubip MHOXHMHHU CTaHIB JJIsi TIOOYZOBU MOJIENI 3IIHCHIOETCS 13
BpaxyBaHHSM iX 3HAYYIIOCTI ISl IUCHETYEPCHKOTO KOHTPOIIO. SIKIIO cTaH
Yy MOJIETIbOBAaHOMY 00’ €KTi Ma€ 3a3/1ajeriib BiJOMy TUMYacOBY TPHBAIIICTh,
TO B MOJIEJNI ITbOMY CTaHy MPUIUCYETHCS TaKa K TPUBATICTb.

3. Imitamiiina Mojaenb OMUCYE TUIBKKM TEXHOJOTIYHHHA Ipolec
(TexHOJNOTIUHY migcucTeMy). Bxomamu Mopeni € Kepywdi BIUIMBH, IO
HA/IXOJSATh BiJl CUCTEMHU KEPYBaHHS TEXHOJOTIYHUM IPOLIECOM OJHOYACHO
AK B 00’ €KT KepyBaHHS, TaK 1 B HOrO MOJIEIb.

4. OyHKIIOHYBaHHS  IMITallifHOT ~ MOJENi  3MIMCHIOETBCS  MMiJ
KEePYBaHHSM MOHITOpa pEATbHOTO 4Yacy 1 CHUTHATIB CHUCTEMHU KepyBaHHS
TEXHOJIOTIYHUAM TIPOIIECOM, NMPUIOMY TEMITH PEaJbHOTO TMPOLECY 1 MpoIecy B
MO/IeNTi TIOBUHHI 30iraTucs.

5. byap-sikoMy cTaHy S | S B iMiTamiiiniii Momeqi MOXyTh OyTH
MIPUCBOEH] MITKH.

6. Y mpomeci (QyHKIIOHYBaHHS IMITalliiHOT MOJIENI TE€HEPYIOThCS
nomii &1 E. ko MIOTICPEIHIM YU HACTYITHUM CTaHU JESIKOT MOJIi1 € MalOTh
MITKY, TO IIsl )K MiTKa NPHCBOIOETHCS MOMIl €. MiTka moii ckiiagaeTses 3
JIBOX YaCTHH:. YHIKQJIbHUHU KOJ MOJIi 1 KOA TUIY moii. MoJiesnb TakoTo THITY
Moyke OyTu moOyaoBaHa 3 BUKOPUCTAHHSAM arapary citok [letpi.

[Tonii, mo BimOYBarOTHCSI B MOJIENI Ta 00’ €KTI, MOIUISIOTHCS HA TPU
TUNU. CHHXPOHI3YIOWi, KOHTPOJBOBaHI 1 Taki, MO iIeHTU(DIKYIOTHCS.
[Hdopmarnis mpo CHHXPOHI3YIOUI MOl BUKOPUCTOBYETHCS ISl YCYHEHHS
TUMYaCOBHX HEY3TO/DKEHOCTEH MK MpollecaMu B MOJIEIN Ta B 00’ €KTi Uepes
BUIAIKOBI BIJXWJIEHHS pPEAIbHOT TPHBAJIOCTI Tpolecy Bia 3amaHoi. Sk
CHHXPOHI3YI0Ul MOXYTh BUKOPHCTOBYBATHCS Taki MOJii, SK BiJIpaBICHHS
Ha 0OpoOKy maptii geranei, mpuOyTTsS netayeil Ha CKIaf Miciasi 0OpOoOKH.
Inpopmanis mpo 1i moxii mepemaeTbcs B IHTEPIPETATOP CHCTEMOIO
KepyBaHHS  aBTOMAaTH30BaHUM  CKJIaJOM, a TOTIM  0OpoOIs€eEThCS
aHamizaTopoM. PesympratoMm 00poOku iHdopmarii € KOpUTyBaHHS
MOTOYHOTO CTaHy MOJIENli, @ TAKOXK TepepaxyBaHHs dyacy B KaJeHJapi MOIii
1 CTaHiB, IO BEJIETHCS B MOHITOP1 PEaIbHOTO Yacy.

JIo KOHTpPOJLOBAaHWH BITHOCATHCS IOJii, HACTAHHS SKUX MOTPIOHO
¢dikcyBatTn ¥ aHami3yBaTM B XOAl JHCIETYEPHU3AIlil TEXHOJIOTTYHOTO
nporecy. [Hpopmais mpo i moxaii HATXOAUTH B aHANI3aTOP 3 PEATBHOTO
npotriecy i Mojelni y BUrIsiai 1Box nap: (e, tp) i (e, t), 1e e — kox moxif; ty i ty
— BIJINMOBIIHO Yac HACTAHHS PEANbHOI MOJIi 1 Yac HACTaHHS i€l K TOJIii B
Mozeni. B aHanmizaropi MiCTHTbCs iH(OpPMAIlSl MPO JOMYCTUMY BEIUYUHY
HEy3ro/keHocTi tp 1 t,. SIKII0 HEey3romXKeHICTh NEepEeBHIIye IOIYCTUME
3HA4YeHHs, TO (OPMYeThCS 1 TEpelaeTbes TMOBIAOMIICHHS JHCIIETYEPY.
Iadopmariis mMpo KOHTPOJIBOBAHI MMOJIi TaKOX BUKOPUCTOBYETHCS IS
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CHHXPOHI3aIlii MpoIeciB y MOJeNi Ta 00’ €KTi.

Jlo THX, IO iAeHTU(IKYIOTbCS, BITHOCATHCA MOJil, Ki HE MOXYTh
OyTtu BUsBIeHI iHpopMaliiiHoo cucteMoro ['BC, oHak BOHU Ba)JIMBi IS
KOHTPOJIIO Ta PETYIIOBAHHS TEXHOJIOTTYHOTO TIpolecy. MITKu CTaHiB,
3B's13aH1 3 UMH TMOMIISIMH, 1 aTOPUTMHU iX igeHTU(IKaIii 3aJal0TbCsl MPH
HACTpOIOBaHHI Mozeni ¥ anHamizatopa. Ilicms imentudikamii  momii
iH(pOpMallis PO HBOTO TMEPENAETHCS AUCIIETUEPY, SIK MPABWIIO, Y BHIJISII
3aluTy, OI0 BUMArae JesKoi BiIMOBiMI, HAPUKIAA MIATBEPKEHHS (aKTy
3MifiCHeHHs TaHoi moii. B 3ameXHOCTI BiJ BiOMOBINI aHAN3aTOp KOPUTYE
CTaH MOJIeNi 1 KaJieH1ap.

PosrnsiHeMo BapiaHT CKJIagy NPOTPAMHHUX 1 amapaTHUX 3aco0iB
peaizallii CHCTeMH KOHTPOJIIO, 0 BUKOPUCTOBYE OIMCAaHI MPUHIMIHU (JUB.
puc. 2.4).

Indopmanis Big matuukiB 1 cucremu kepyBanHs ['BC depes
CTaHJapTHH iHTepdeiic HAAXOIUTh B IHTEPHPETATOP, QPYHKIIISIMH SIKOTO €
aHaJi3 CUTHAJIB 1 IX Mepekyiaj Ha MOBY iMirtamiiiHoi moneni. Hanpukmnan,
AKIIO IMiTaliifHa MoJenb TpencTaBisse coboro citky Ilerpi, To
IHTEpIpeTaTop Ha OCHOBI aHANI3y BXIJHUX CHUTHAJIB Kepy€e BiAMOBITHUMHU
MePEex0IaMH CITKH.

CurHanu iHTeprperaropa, IO HecyThb iH(oOpMalilo Mpo Mol
CIIPUIMAIOTHCS TaKOXK aHATI3aTOPOM, Y IKOMY BiTOYBa€TbCs PO3MI3HABAHHS
TUIY TOJi1 Ta 3aHECEHHS HOT0 y BIAMOBIAHUN CIIMCOK TOTIM.

MOHITOp pealbHOTO Hacy MpPeCTaBise co00r0 “cimyk0y dacy”, 1o
CKJIAJIA€ThCS 13 CUCTEMHU TaMepiB, MPOTpaMH KEPYBaHHS TaliMepaMH, a TaKOX
MPOTpaMHUX UM arapaTHUX 3aco0iB IepepaxyBaHHS 4acy BIIIOBIIHO MO
CHHXpOHBYI0UO1 iHpopmallii. CucTteMy TalMepiB MOXHA pPO3IIISAATH K
KaJIeH/1ap CTaHIB 1 TIOJTIi.

AmnHamizatop — I1e KOMIUIEKC, SKMW BKJIIOYA€E MPOrpamMH JIOTTYHOL
00poOKku iH(oOpMaIlii, MO HAIXOIUTh 3 pPeATbHOro 00’€KTa 1 MoJeni,
MporpamMu BEJICHHS CIUCKIB MO 1 MporpaMy, 1o Kepye GyHKIIOHYBAaHHIM
aHajizaTopa.

3aco0u gianory 3 AUCIIETYEPOM 3IIHCHIOIOTH MEePEKiIal MOBIIOMIICHb
3 MOBH BHYTPIITHBOTO MPEACTaBIICHHS (MOBHU IMITallifHOT MOJIeTIi) HAa MOBY,
sKa CIPUAMAETBCS AUCTIETYCpPOM (HATPUKIAN, CHMBOJIM HAa MHEMOCXEMIi
nporiecy uu (pasu Ha mpodeciiHoMy mianekti aumcneruepa). Ili ik
MIpOTpaMHi 3ac00M CITyXaThb Ui 3BOPOTHOTO TEPEKIIATY.

[ToBimomiieHHs, 0 BUKOPUCTOBYIOTHCS B 1ai03i, MOIUISIOTECS Ha
TpH TPYyNU: mepma — iHGopmalis AUCHEeTYepy, IO HE BUMArae BiJ] HbOTO
BIJIOBIJII; JApyra — 3alUTH B JHCIIeTYepa BH3HAYCHOT iHPOpMAIIii; TpeTs —
3alUTH TUCTIETYepOM iH(OpMaIlii IPO CTaH CHCTEMH.

3acobu KOpWUTYBaHHS MOJETi 1 HACTpOIOBAaHHS aHaji3aTropa
MPEJICTABJISAIOTE COOOK CYKYIHICTh PEIAKTOPIB JIaIOTOBOTO THITY, IO
J03BOJISIIOTH BHOCUTH CTPYKTYPHI Ta MapaMeTpudHi 3MiHM B MOJENb, IO
BIJINIOBIIAfOTH 3MiHaM, SIKi BiTOyJHCs B 00’ €KTI, UM PO3CTABISATH 3MIHIOBATH
MITKH CTaHIB, a TaKOXX KOPUTYBAaTH QJITOPUTMHU JIOTTYHOI 0OOpOOKH
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iH(OopMmarii.

JlucrieTuepcbka ciayx0a 3IIHCHIOE MI0J000BHI KOHTPOJB 32 XOAOM
BUKOHAHHS TIPOTpaM 3aroTiBeJbHUX IIEXiB 3a JIOTIOMOTOIO0 paropTiB PO
BUKOHAHHS IUIaHY Y BapTiCHUX MOKA3HUKAX Ta MPO BUKOHAHHS IMO-IETATBHUX
3aB/aHb. BiqmoBinHo 10 iH(popMaIlii, 10 MICTUTBCS B 1000BOMY PariopTi mpo
BHKOHAHHS IUIAHIB 37ayl, CKJIAJAIOTECA 3BEIECHHSA BIJACTAIOUUX JETalCH.
Cryninp BiICTaBaHHS JeTajledl BIIOBIIAE BIIXUICHHIO BiJl HOPMHU 33Ty TO
naHiii nperami. BigcTaBaHHsS BH3HAUa€ThCS 3BHYAHHO B JHSAX UM y INTYKAaXx.
Pimenns 3amadi aucnerdepusanii  A03BOJsIE  3a0€3MEYUTH  KOMIUIEKTHICTb
BUKOHAHHS 3aBJaHb 3aroTiBEIbHHM BHUPOOHMIITBOM, IO, B CBOIO Yepry, €
OJTHUM 3 TOJIOBHHX (DaKTOPIB PUTMIYHOT pOOOTH MIIPHEMCTBA B LILIOMY.

2.3.2. llpu3HayeHHs 3a71a4i Ta cTpaTerii 0NepaTHBHOr0 KOPeryBaHHS y
I'BC

OnepaTtuBHE KOpETryBaHHS TIOJISATAaE B PO3pOOIli HOBHX IUIAHIB HA
BECh OMNEPAaTUBHHUI MEPIOJl UM HOTro YacTHHY, y 3MiHI ()parMeHTiB IUIaHy 3a
YMOBH CHPSKEHOCTI 3 YaCTMHAMHU, 10 3aJIMIIMINCSA 0e3 3MiHH, Y 3CYBi 4aciB
3aIycKy JeTalied B OOpoOKy B MeXaxX JIOMyCTUMHUX IHTEPBAIiB.
HeoOximHicTh  KOpekilii BHHHMKAE 3BHYAWHO  Yepe3  BiJIMOBIICHHS
yCTaTKyBaHHA, Ae(IIUT 3aroTOBOK, IHCTPYMEHTa, MarepiaiiB, BiICYTHICTbH
KepYIOUHX MporpaM, BUTOTOBJICHHS Opaxy.

MOXIMBOCTI KOpETYBaHHS ONEPAaTHBHOTO IUIaHY TIOBHHHI OyTH
nepet0aueHi 3aralbHOK0 CTPATETIEI0 OTEPATHBHOTO KEPYBAHHS Ta METOIUKOIO
KaJICHTAPHOTO TUIAaHyBaHHSI.

OnHi€l 3 PO3MOBCIOKEHUX CTPATErild ONMEepaTUBHOTO YNPABIIHHS €
BUJIUICHHS MTOHAIOTIEPATUBHUX IHTEPBAIIIB IIAaHYBaHHs. BimnmoBigHo 10 Hel
MICSIYHUN OINEpaTUBHUI IJIAHOBUH TepioJ TMOAUIETbCS Ha KOPOTKI
nonaoneparuBHi iHtepBanmu (I[1OI), Hampukianm, JeKaaHi, THKHEBI YH
1000BI.

Hexaii nmns Busnauenocti sk I1OI oOpanuit TwxkiaeHb. 3amada
KaJCHJapHOTO TUTAHYBAHHS 3BAXYETHCS IS TMEPIINX MBOX TWXHIB. [licis
3aKIHYEHHS TEPIIOTO THXKHS CKIAJA€ThCs KaJeHIApHUH IJIaH JJIs TPEThOTO
THOKHS, TCTIS 3aKIHYEHHS IPYTOTO — ISl YeTBEPTOTO.

SIKImo cucremMa OmepaTUBHOTO IUIaHYBAaHHS OUIBII BUCOKOTO PIiBHA
OpraHi3oBaHa TaK, IO IJIaH HACTYITHOTO MICALs pO3pOOISETHCS HE Mi3HIIIe
TPETHOTO TWKHSI TOTOYHOTO MICSIS, TO OINMHCAHA CTPATEris J103BOJISE
3MiiICHIOBAaTH OE3YIMHHE OTIepaTHBHE TUIAHYBAaHHA 3 “IIepecyBHUM’ OOpieEM.

KoperyBanHs B Takiii cucremi 31HCHIOIOTECS B Takuil crioci0. Hexait
sakiHumBcs gesikuii K-it TIOI 1 mmanyerscs (K+ 2)-ii. Ha ocHOBI jgaHmMx
KOHTpOJIFO BUKOHaHHS 1wiaHy Kk-ro TIOI Bu3Hauaetbcss MHOXHMHA Pj
HEBUKOHAHUX PoOiT. [IoTIM BU3HAYAETHCS MHOXKHMHA POOIT Pp, sKi HEOOXITHO
BUKOHATW JUIA BUIpABIEHHS OpaKky UM BHUTOTOBJICHHS JeTaledl 3aMiCTh
3abpakoBanux. Ha ocHOBi momaTkoBoi iH(opMartii aucrierdepom GpopMyeThes
MHOXKMHA JOJIaTKOBUX pOOIT Pz, TosBa SKUX MOXKe OyTH TIOB’si3aHa,
HAMpUKIAA, 31 3MIHOIO MPIOPHUTETIB 3aMOBJE€Hb Ha TOTOBY MPOJIYKILIO.
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MHoskmHa pobit P2 Ha (K + 2)-my ITOI yrBoprTbCs 06 €IHAHHSIM POGIT:
P“*=PRUPR,UR,UP,,
ne P4 — po0otu, 3arutanoBani 3a3paneriap Ha (K + 2)-it [1OL.
OdeBumHO, JUII BUKOHAHHS MHOXHHH poOiT P1, P2 1 P3 HeoOXimHO
MaTH BH3HA4YE€HWH pe3epB NPOJYKTHBHOCTI, IO TOBUHEH OyTH
nepeadadeHuit Ha eTarmi po30UTTa MicsuyHO1 mporpamu Ha [1O01.
PosrisiaemMo onuH 31 croco6iB 3a0e3nedeHHs] pe3epBy. Yci poboTu

MOJIIMOTECS HAa 060B s13k0Bi i (oHOBi. o 0608 s3K0BUX pobiT PY*?
BITHOCSITHCSI POOOTH, KPUTHYHI TEPMIHU BHKOHAHHS SKUX 3HAXOJSTHCS B
saruranoBanomy I10I, a 1o ¢donoBHX Pdf+2 - poOOTH, KPUTHUYHI TEPMIHU

BUKOHAHHA SKUX 3HAXOJATHCS 32 MEKaMH 3aIIAHOBAHOTO TEPIOJy.

MHoxuHa poOiT P2 aHAIIBYEThCSI 3 TIOTJSAY 3a0e3MeYeHOCTI
pecypcaMu 1 BUPOOHMYHMMH TMOTYKHOCTSAMHU. SIKIO IiCHYE MOMKJIHUBICTH
BUKOHAHHA BCi€l MHOXXHUHHU pOOIT P2 10 BoOHa BUKOPUCTOBYETbCS SIK
BUXiHA JUIs pIlIEHHS 3a7adyl KaJIeHAApHOTO IUIaHyBaHHA. SIKIIO Takoi
MOXJIMBOCTI HEMAE, TO pk? MIPEICTABIISIETHCS K 00’ €THAHHS:

Pk+2 - Fz)lgz U Pdi<+2 )

KanenmapHuii mnaH ckiagaeTbes s pooir I30k5+2. Bupobuuui
MOTY)XKHOCTI, IO 3aJUIIMINCS BUIBHHMH, 3aBaHTAXKYIOTBCS poOOTaMu 3
MHOXKHMHH Py

['HydKiCTP CHCTEMH OTIEPAaTHBHOTO KOPHTYBaHHS 0Oarato B YoMy
Bu3HavyaeThes TpuBamicTio 101, OueBuaHo, ynm kopoTmi I1OI, Tum Oinbury
MIBUJIKICTh peakilii Ha 30ypeHHs MokHa 3abe3meunT. OIHAK TPHBAIICTDH
IIOI icToTHO 3aJeXUTh Bil THYYKOCTI Ta ONEPATUBHOCTI IHIIUX
IUTAHYBAJIbHUX ~ CIYy)KO  MiJNPUEMCTBA, 30KpeMa, 3aroTiBeIbHOTO Ta
IHCTpYMEHTAJIBHOTO BHPOOHHIITB, MaTepialbHO-TEXHIYHOTO TOCTavyaHHS,
CIy’KOM TIATOTOBKM KEPYIOYHX IMporpam Toio. IIpu nocraTHiil THYyYKOCTI
ux cryx0 mMoxkaa BuOpatu no6owmii [10I i ckimacTu kKaneHmapHUH IUIaH,
Hanpukiaa, Ha 3 poou. [Ticns 3akinueHHs K-o1 1o0u 3aja4ya KajieHaapHOTO
TUIaHYBAHHS 13 BpaXyBaHHSIM KOPUTYBaHb BUpiyeThes s (K + 3)-1 noow.

Onmcana crpareris ONEPaTHMBHOTO KOPUTYBAHHS MOXe OyTH
pO3ILIMpEHa 3a PaXyHOK 3MIHM KaJIEHAApPHOTO IUIAHY B CEpPEeIUHI OJIHOTO
[TOI. MOXJIMBICTh TaKOTO KOPHUT'YBaHHs IMOBMHHA OyTH mepenbaueHa Ha
eTarli KaJeHJapHOTO IUTAHyBAaHHS 32 PaXyHOK BBEICHHS JIOKAJIbHUX PE3ePBIiB
9acy 1Mo BCIX YU HAWOUTBII BaXKITMBUX OJUHUIIX YCTATKYBAHHS.

JlokanpHMIA pe3epB — Iie IHTEpPBAI Yacy, Ha KU MOYKHA 30UTBIINTH
TPHUBAJIICTh OTIepallii, He 3pyIIyI0Yl MOMEHT MOYaTKy HaCTYIHOT onepartii.

JlokanbHi pe3epBU 4Yacy YTBOPIOIOTHCS SIK 32 PaxyHOK HEMOXKIIMBOCTI
MOBHOTO 3aBaHTAKEHHS YCTaTKyBaHHS HAaBITh NPH ONTHMAIBGHOMY DillIeHH1
3a/1a4i KaJICHJAPHOTO IUIaHYBaHHS, TaK 1 3a pPaxyHOK MLIECIIPIMOBAHOTO
BBEJICHHS iX y po3Kiajl. Bapitoroun JOKaTbHUME pe3epBaMHy, UCIETIEP MOXKE
KOMITCHCYBaTH THUMYAcOBi BIIMOBIICHHSI YCTaTKyBaHHs, BKJIIOUUTH B IUIaH
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JI0/IATKOB1 3aMOBJIEHHS, a TAKOXK BPaxXyBaTH PsiJI IHIIMX BUMOT, HE TIOPYIIYIOUH
OCHOBHY CTPYKTYPY KaJICHIapHOTO TIIaHYy.

Jlnst Toro 1mo0 JOKaIbHI pe3epBU Yacy HE MPU3BOIMIHN 0 3HUKCHHS
3aBaHTA)XEHHS YCTAaTKyBaHHSA, AUCHETYEPY HA€THCS MHOXMHA (DOHOBUX
po0iT, SKMMH MOXYTh OYTH 3allOBHEHI JIOKaJIbHI pe3epBH 4Yacy B TOMY
BUITAJIKy, SKIIO HE TMOTPIOHO iX BHKOPUCTOBYBATH IS KOMIICHCAIIIT
30ypeHb.

ManeBpytoud  JIOKaJIbHMMH  pe3epBaMH  4Yacy,  BJIAETbCA
KOMIICHCYBAaTH BiTHOCHO cJIaOKi 30ypeHHs y BUPOOHHUIH cHCTEMI, Taki SIK
HETpUBaNa 3yNUHKAa OJHOTO YM JIEKUIBKOX BEpCTaTiB, KOPOTKOYACHI
MOPYIICHHS TOCTa4yaHb 3ar0TOBOK, CHPOBHHHU, MaTepialliB TOIIO. 30ypeHHs,
MOB's13aHI 31 3HAYHMMM 3MiHAMH TPIOPUTETIB 3aMOBJIEHb Ha BHPOOH,
ICTOTHIMH TIOPYHICHHSAMH TEPMIHIB MOCTaYaHb KOMIUJIEKTYIOUMX BHUPOOIB,
MaTepialliB, CApDOBHUHH, TPUBAJTMMHU BiIMOBAMH YCTATKYBaHHS, SIK IPAaBHIIO,
HE BJIA€THCS KOMIIEHCYBAaTH 3a PaxXyHOK JIOKaJbHHX pe3epBiB yacy. Ilpu
BUHUKHEHHI TaKWX CHUTyallii TOTPiIOHO IIBHUIKO pO3paxyBaTd HOBHM
onepatuBHUM IuiaH Juist vactuHu [1OI, mo 3amumunacs. HoBuil mnnan
MOBHHEH OyTH pO3paxoBaHUM 3a dYac, IO HE TMEPEBHINYE IHTEpBa,
MPOTATOM SIKOTO BUPOOHMYHMH TIIPO3IUT MOXKE MPAIfOBaTH BIIMOBIAHO 10
KOJIMITHBOTO TuTaHy. Ha mpakTuii mporo vacy OyBae HENOCTATHBO JUIS
MOIIYKY ONTHUMAJIBHOTO IUIAaHY, TOMY HEOOXiZIHO BHUKOPHCTOBYBAaTH
HaOmkeHi Meronu, TOOTO TOCTYHaTucs MOro SKICTIO 3  METOH
MPUCKOPEHHS PO3PAXYHKY.

Yac, 3a gxuii TOTPiOHO po3paxyBaTH HOBHUH IUIaH, B 3aJIEKHOCTI BiX
BUPOOHMYMX YMOB MO’KE 3MIHIOBATHCS B INIHPOKHX MEXaX 1 B HaHOUIbII
KPUTHYHHUX CUTYAIlisIX CKJIaJaTH KiIbKa JecaTKiB xBuiIuH. OTxe, y cKiaai
MaTeMaTUYHOTO 3a0e3MeueHHs] CUCTeMH orepaTtuBHOro TuranyBanHs ['BC
HEOOXiJTHO MaTH psjJ  aNTOPUTMIB, IIO PO3PI3HSAIOTECS “CTYIEHEM
OTIEPATUBHOCTI”, TOOTO OYIKYBaHMM MAaKCHMaJbHUM YacOM MOIITYKY HOBOTO
TUTaHy.

Icaye Takoxk mepcriekTMBHA qucnerdepu3anis. Jlo ii 3amad BXOIUTH
KOHTPOJIb 32 OTEPAaTUBHOIO MiJATOTOBKOK BUPOOHMIITBA HA IUISHKAX, 34
3a0e3MeUeHICTIO JTUISHOK MaTepiajlaMH, TEXHOJIOTIYHUM OCHAIIEHHSIM 1
TEXHIYHOIO JOKYMEHTAIli€er0. Y Tpoleci MepCrneKTUBHOI JHcreTdepu3alii
MOXYTh KOPUTYBATHUCS KaJICHAAPHI IUTaHU-Tpadiku Ha HAHOMMKIUH mepion
yacy, HampuKiIag, Ha TIWKACHb. lLle KopuryBaHHS BHPOONAETHCS 13
BpaxyBaHHSIM HACTYITHOTO.

3IiCHIOETBCS aHATTI3 BIAXWIECHD 3 TOTIISAY IPUYMH, 10 BUKIMKAIH iX.
Y pesymbTari aHamizy 3 IUIaHy-Tpadika BUKPECITIOIOTBCS Ormeparii, sKi
HEMO>KJIMBO BUKOHATH JIO 337aHOTO TEPMIiHY, 1 Ti, KOTPi BUKOHAH1 JIOCTPOKOBO.
[Ipn 1bOMY BpPaxXOBYIOTBCSI PECYpCH IO YCTAaTKYBaHHIO, a TaKOX TPYHOBI
pecypcH i3 BpaxyBaHHSM TPHUBAJIOCTI PEMOHTY 1 dYacy 3alHSTOCTI
yCTaTKyBaHHS. SIKIIO BUHWKIII BiIXWJICHHS HE BHKIIMKAIOTh 3HAYHHUX 300iB Y
XO0/1i BUPOOHMUYMX TIPOIIECIB, TO BOHH JIKBIIYIOTHCS 32 PaXyHOK PecypciB, IO
3BUIBHIJIUCSI B PE3YJIBTATI 3HATTS Py UM POOIT 32 PaxyHOK IEPEepO3IOILTy
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pecypciB. Y BUMAIKy OUIBII CEpHO3HUX 3001B 3IMCHIOETHCS MepedymoBa
wia"y-rpadika. 3 Ii€0 METOI0 I BCIX MapTiil Jeraneld, 3amylieHux y
BUPOOHHUIITBO, BU3HAYAETHCS IOMYCTUMHIA Yac 3aBEpIIEHHsT 0OPOOKH — CKUTHKH
oreparliif o 00po0IIi KOKHOT MapTii y’ke BUKOHAHO 1 CKUTbKU Yacy JlaHa MmapTis
3HAXOAUTHCS Y CTaH1 3aTPHUMKH.

I3 BpaxyBaHHSIM TpPUBAJIOCTI PEMOHTY YCTaTKyBaHHS OOUYHCITIOIOTHCS
MOMEHTH BHBUIbHEHHS BEpCTaTiB, BHKOHYETbCS OOUYMCIEHHS “BIKOH”, IO
YTBOPHWJIMCS, B sIKi BOYHZOBYIOTBbCS JA€Tajll Yy BIANOBIAHOCTI 3 TepMiHAMHU
TOTOBHOCTI. SIKIIO BUSBISIETHCS, IO JIeTalli HE MOXYTh OyT BOyHOBaHI y
“BikHa” IIaHy-rpadika, TO CKIANAEThCS HOBUH Tpadik 3a MPUUHATAM Ha
JaHOMY 3aBO/Ii AITOPUTMOM KaJICHJAPHOTO ITaHyBaHHS.

2.3.3. Opramni3zanisi onepaTuBHO-AUcHIeTYepPCcbKOro ynpasJjinasa 'BC

OnepatuBHa  JUCHeTYEpHU3allisi TMOB'S3aHA 3 BU3HAYCHHSIM
(aKTHYHUX MOMEHTIB 3alyCKy JAeTaieldl y BUPOOHUIITBO Ta PEryIIOBAHHSIM
iX HAAXOJUKEHHS Ha TEXHOJIOTIYHE ycTarkyBaHHs. [lpu  1mpomy
BPaxOBYIOTBCS ~BHTpPAaTH dYacy Ha TATOTOBYO-3aKJIFOYHI  OIeparrii,
MepeHaANIaro/DKEeHHs, omeparii oOCIyroByBaHHsS Ta TpPaHCHOPTYBaHHS.
OneparuBHA IUCHIETYCPU3ALliS 3MIHCHIOETECS B PeallbHOMY MacmiTabdi gacy
Ha TIJCTaBi pe3yJbTaTiB ONEPATUBHOTO KOHTPOIIO 1 BCTAHOBJICHUX
OTIEPaTUBHUM IUIAaHYBAaHHSM TUTAHOBHX TpadiKiB 3aIyCKy-BUITYCKY JETaIEH.
Tomy cuHXpOHHa MOAenh poOOTH BCIX OJWMHUI YCTAaTKyBaHHS
(TeXHOJOTIYHMX,  TpPAHCIOPTHHUX) JUIi  BHKOPUCTAHHS  Ha  CTajii
OTIEPaTUBHOTO KOHTPOJIO 1 ONTHMalbHAa CTpaTeris O0OCIYroByBaHHS
3allyCKy-BUITYCKY JIeTajieil y BHUPOOHMLTBO TMIPH pPEryJIIOBaHHI XOIy
BUPOOHMYOTO TPOIECY MOBHHHI OyTH pe3ylbTaTaMH CHUIBHOTO PO3TIISAY
3aJa4y ONEepPaTUBHOTO TUTAHYBAHHS i TUCTIeTYepHU3aIlii.

Moge #iae mpo Te, IO MpHU ONEPATUBHOMY IUIAHYBaHHI HEOOXITHO
JIOCUTH JIeTallbHO MpopoOuTH rpadik poOOTH BCHOTO  KOMIUIEKCY
oOmagHaHHs a00 BH3HAYUTH IUIAH POOOTH TUIBKM TEXHOJOTTYHOTO
YCTaTKyBaHHS Ta BCTAHOBUTH CTpATeril0 JUCHeTYepu3allii  omepartii
0oOCIyroByBaHHsST ¥ TpPAHCIOPTYBaHHS, a IUCHETUYEPH3AII0 3TIHCHUTH B
PEeXUMI 3aCTOCYBAaHHSI CHHXPOHHOT MOJIeTi (PYHKIIIOHYBaHHS a00 B PEeXUMI
npsIMOT IMCTieTYepu3allii TPAaHCIIOPTHUX OMepalliii BIIMOBITHO M0 cTparerii
00CITyroByBaHHSI OCHOBHOTO T€XHOJIOTTYHOTO YCTaTKYBaHHS.

OTxe, peamizalist 3a/1a4 ONMEPaTUBHOTO TUIAHYBAHHS Ta ONEPATUBHOT
JMCTIeTYepr3alii TICHO B3a€MOTIOB’Si3aHi, OCKUTBKM BHOIp alropuTMy
oprasizailii AUCIETUYEPCHKOTO YIPABIIHHSA CYTTEBO BIUTUBAE€ HA TPUBAJICTH
MPOXO/PKEHHS TapTiid jJeraneld depe3 BUPOOHMYY CHCTEMY, a caMme Ha
3alUTaHOBaHI TEPMIHM 3allyCKy-BUITYCKY JeTajieil Ha TEXHOJOTTYHOMY
ycraTKyBaHHI. KpiM TOTO, UM TOYHIIIA IPOIeAypa MPU3HAYESHHS TUIAaHOBUX
TEPMIiHIB, THUM TMPOCTIIE pPeaTi3yIOThCd AaNTOPUTMU JUCIEeTYepU3allii,
OCKUITBKM BHMOTH JI0 O0CATY JOJaTKOBOi omnepaTuBHOI iH(opmamii mpu
MPUKAHATTI PillIeHb ICTOTHO 3HIKYIOThCSA. OTHAK 3pOCTAIOTh 0OYMCITIOBAIBHI
BUTPATH HA PO3POOKY TOYHOTO PO3KIIALY.
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besnocepenHb0 X070M BHPOOHHMYOTO TMPOIECY Kepye CUCTEMa
OTICPAaTUBHO-TUCTIETUEPCHKOTO YIPABIIIHHS, IO BiIIOBIIHO 10 00paHOTO
ciocoOy (abo mpH omepaTHBHOMY IUIAHYBAaHHI JETAIBLHO MPOPOOISETHCS
IaH poOOTH BCHOTO KOMIUIEKCY YCTaTKyBaHHS a00 BH3HAYAETHCS TUIBKH
IJIaH POOOTH TEXHOJOTIYHOTO YCTATKYBaHHS Ta BCTAHOBIIIOETHCS CTPATETis
JMCIIeTYEpH3allii) peanidye CIUIAaHOBAHWN PO3KJIaa POOOTH TEXHOJOTIYHOTO
ycTatkyBaHHs. Kpurepiem poOOTH Takoi CHCTEMH € JOTPUMAHHS CTPOKIB
3aIyCKYy-BUITYCKY JIETAJICH Ha TEXHOJIOTIYHE YCTAaTKyBaHHS BIAMOBIIHO JI0
PO3pOOIEHOTO CHUCTEMOIO OTEPATUBHOTO TUIAaHYBAaHHS PO3KIaLy poOoTH 3a
pPaxyHOK CBO€YACHOTO TPAaHCIOPTHOTO OOCIYyroBYBaHHS 3asBOK, IO
HA/IXOJSITh BiJl TEXHOJIOTTYHOTO YCTAaTKyBaHHSI.

Cnocodu opranizauii ONepPaTHBHO-ANCIIETYEPChKOI0-
ynpasiginHs. CucremMa  ONepaTUBHO-AMCIETYEPCHKOTO  YIPABIIHHA
BIMOBIAHO 110 il 3amau (yHKIIOHYE y JOBOX pekuMmax: 1) popmyBaHHS
JMCTIETYEPCHKOTO YIPABIiHHS 32 CHHXPOHHOIO MOJEIUTIO B pPasi, SIKIIO He
BCTaHOBJICHO 3HAYHUX BIXWJIEHb MOTOYHOTO CTAaHy BUPOOHHUYOTO MPOIIECY
BiJl 3aIUIaHOBAHOTO; 2) GOpPMYyBaHHS JUPEKTUBHOTO VYIPABIIHHSA 32
CTpaTeTiro MPSIMOi JUCTieTuepu3allii B pasi, AKII0 CHCTeMa TIepeiIuia B CTaH
KOpEeTyBaHHS KaJeHJapHOTO 3aBAaHHS 1 TUTaH-Tpadiky poOOTH BHACIIIOK
BCTAaHOBJICHHS 3HAUYHUX BIIXWJCHb, SKI HE MOXXIHMBO KOMIICHCYBATH
TEXHOJIOTITYHUMHU  pe3epBaMU  TMOTOYHOTO PO3KIAAYy pPOOOTH  yChOTO
yCTaTKyBaHHS.

32i0no 3 1-um pesxcumom OPAIOK (HYHKI[IOHYBAHHS CHCTEMH, TOOTO
BUHHUKHEHHS JICSIKUX TIOJIiH, BU3HAYAETHCS 1 30€piracTbCsi TaAKUM K€, K 1
3alUTaHOBaHWH y CHHXpOHHINA Mozeni. CHHXpoHHAa MOJenb (HOpMyeThCs Ha
pe3yibTaTax po3B’ 3Ky 3a71a4 OMEePaTHUBHOTO TIAHYBAHHS 1 AUCIIETYSpU3aIlil
B NOBHOMY 00cs3i, TOOTO i3 BpaxyBaHHAM YCiX BHPOOHHYUX pecypciB i
BCHOT'O KOMILIEKCY BUPOOHHYUX oreparin (HayaroKeHHs,
TPAHCIOPTYBaHHS, OOpPOOKM TOINO), HEOOXITHUX I 3a0e3MeUcHHS
BUKOHAHHS TEXHOJIOTIYHUX MPOIIECIB Y CUCTEMI.

B pesynbrati anroput™m aumcnerdepu3anii (peryiroBaHHs) 3a
CHHXPOHHOIO MOJICJUTI0O BHKOPHCTOBYE TIPAaBWJIO BUOOPY 3asiBKH Ha
obciyroByBanHs (popMyBaHHS HACTYIMHOI MMOJii) 3a HaWpaHIIIUM YacoM
3aKIHYeHHS BUKOHAHHS 4YeproBoi poOOTH, IO BH3HAYAETHCS 31
copmoBaHoro pasime poskiany. IIpaBuno Bubopy dopmanizyerbes y
BUTJISA BUPIIIYBAJIbHOT MPOLEAYPH, 1[0 BH3HAYAETHCS ISl BCi€T MHOKUHU
MOJIiif — CTaHIB 3aIUTAHOBAHMUX POOIT CHHXPOHHOT MOJIETI.

Takum  ymHOM, pO3KIaA poOOTM B CHUHXPOHHIA  Mojemi
MPE/ICTABISETBCS  CYKYMHICTIO THUMYAacOBHX  PS/IiIB  KOXKHOI — OJMHUITI
BUPOOHUYOTO yCTaTKyBaHHS (TexHOJIOTIUHOTO, TPaHCIIOPTHOTO,
00CJIyrOBYIOYOTO  TOINO), SKi  BIIOOp@KarOTh ~MOMEHTH  3aBEpPIICHHS
BIIMOBIIHUX BUPOOHHYMX OTEpaIliii CUCTEMH, a PEe3yJbTaTOM BHUPIIIAIbHOT
nporieypu Oy/e BUOip HalOMMKIO1 32 4acOM YeproBoi IMOIii B MOJIEITI.

Jlaawii miaxig i3 CHHXPOHHOIO MOJEIUTIO BIIPI3HSETHCS MPOCTOTOIO
3aJlaHHS 1 BU3HAYCHHS YIPABJISIOYMX BIUIMBIB 32 HEBEIMKUX BiXUJICHB BiJI
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MOJICIBHAX MOMEHTIB pealizauii moniii y cucremi. Y BUMNAIKy 3HAUYHUX
BIIXWJIEHb — Il TapaHTii TOro, IO CTPOre JOTPUMAHHS MOJEIBHOTO
MOpSAJKY BUHHKHEHHS TOJIA y CHCTEMI TpU3BelNe [0 CBOEYACHOTO
BUKOHAHHS IUIAHOBOTO 3aBlaHHSA. B pe3ynbrari moTpiOHa mepedynaoBa
CUHXPOHHOT Mojeli Ha 0a3li mepepaxyHKy HOBOTO pO3KJIaay poOOTH Ha
nepioJ, MO 3aTUIIUBCS.

3eiono 3 2-um pesxcumom TIOPANOK (YHKIIOHYBAHHS CHUCTEMH
BU3HAYAETHCS ONTHUMAJIBHOIO CTPATETIEI0  PO3B’'s3aHHSA  KOHQIIKTHUX
CUTYyaIlill y HaJJaHH]1 TPAHCTIOPTHUX 3aCO0IB JIJI1 BUKOHAHHS 00CITYTOBYIOUHX
omepariiii 3a paxyHoK mpsMoi aucrnerdepusarii. [Ipsma nucreTdepusaiis
MPEJICTaBIsE COOOK PO3PaxXyHOK 1 CKIAJaHHS PO3KIATy PoOOTH Y 3alaHi
MOMEHTH 4acy — MOJii, KOJIM CHCTEMa MEPEeXOJUTh J0 HOBOTO CTaHy IpH
3aBepIIEHHI BHMKOHAHHS TEXHOJIOTIYHOI abo 00CIyroByrouoi omepariii.
[TepenbadaeThcst (GopMyBaHHS IMITAllIHOT MOJENi, IO BPaxoBYye yci
BUPOOHWYI 3aco0M cHCTEeMH, B SKii BH3HAUEHO CTpaTeriio BUOOPY
IpeTeHIeHTa 00CITyrOByBaHHSI.

Komm B cucremi BUHUKAaEe BelMKAa KUIBKICTh CHTYaIliid, IO
MIPU3BOIUTH JI0 3HAYHUX BIIXUJICHD BiJl 3aIUIAHOBAHOTO TOPSIIKY 200 Y SKHX
HEOOXIJJTHO pealli3yBaTd MOJIHHO-OPIEHTOBAHUI NPUHIMII KEPYBAaHHS, TO
IUISL pO3PaxyHKY YIPaBIIiHHS 32 TIOTOYHOIO TOJIE€I0 3aCTOCOBYIOTH CTpaTerii
JMCTIeTYepU3allii TPAaHCTIOPTHUX OTIePAILiid.

Ile#t cnoci®6 mpumyckae BHOIp TpPETEHICHTa OOCIYrOBYBaHHS 3a
PO3paxoBaHUM paHIllle PO3KIAJAOM POOOTH TEXHOJIOTIYHOTO YCTATKyBaHHS
(Ha erami po3B'sA3KY 3a/adi ONEPATUBHOIO IUIAHYBAaHHS), a OpraHizaIlito
HOro TpaHCTIOPTYBaHHS — 32 BCTAHOBJICHOIO CTPATETIE€I0 Y BUTIISAI MPABUI
nepeBary 3asiBOK Ha TPAHCIOPTHE 00cayroByBaHHA. [TopsAaok mpoxoHmKeHHS
3aBOK Yepe3 TEXHOJIOTIYHE YCTAaTKyBaHHS BIJIOMHI 3 pPO3paxoBaHOTO
panime poskiagy pobir. HeoOximHo  opraHi3yBaTH  TpaHCIOPTHE
00CITyroByBaHHSI BCTAHOBJICHOTO TIOPSI/IKY 3asBOK.

Anroput™m amcrieTdepusanii  OyayeTscsi Ha 0a3i  MOCHITOBHOTO
pO3B’si3aHHA KOH(QJIIIKTIB 3afBOK Ha TPAHCIOPTHE OOCIyroBYBaHHS
BUIBHUMU 3aC00aMH TaKUX THUIIIB:

— 00CIIyTOBYBaHHS 3asBOK CITUTBHUM 3aCO00M;

— HaJJaHHA 3ac001B 3arajibHIi 3asBIIi.

Jnst po3B'si3aHHSA KOH(IIKTIB TEpIIOro THUITY BCTAHOBIIOIOTHCS
OpiOpUTETH Ha TMEPUIOYEProBUN TOPSAOK OOCIyroBYyBaHHS 3asBOK Yy
cucremi. [Ipiopurern popmyroTbes Ha 0a3i IpaBUII IEpeBary, 10 OIHIOIOTh
BCl TOTOBI JO peami3allii TEXHOJOTIUHI omepamii 3 po3KiIaxy poOoTH
TEXHOJIOTTYHOTO ycTaTKyBaHHs. [Topsnok nepeBaru Moxe OyTH HACTYITHUM:

—3asgBKM Ha OOCITyroByBaHHS JeTayiei, sKi MOBHHHI HAaJiiTH Ha
CKJIaJ] 3 TEXHOJIOTTYHOTO YCTaTKyBaHHS,

—3asiBKM Ha OOCIYrOBYBaHHS [eTajiei, SKi TMOBMHHI HaIidTH 3
OJTHOTO TEXHOJIOTIYHOTO YCTATKyBaHHS Ha iHIIE (y BHUIAJKy HEMOXIHBOCTI
BUKOHAHHA TaKOTO OOCITyroBYBaHHS BOHO MOXe OyTH 3aMiHEHEe Ha
oOCyroByBaHHs Yepe3 CKJIaJ 3 TUMYAcOBUM 30epiraHHsM JeTayieid i
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MOJIATTBIIUM iX BIANPABICHHSIM Ha HEOOXIHE YCTaTKyBaHHS).

—3asBKU Ha OOCITyrOBYBAaHHS JleTalied, sSKi MOBUHHI HAMIATH Ha 3i
CKJIaJly Ha TEXHOJIOTTYHE YCTATKyBaHHSI.

s po3B‘si3aHHS APYroro THUMY KOH(IIIKTIB BCTAHOBIIIOKOTHCS
NpiOpUTETH Ha HAJAaHHS BUIBHOTO TPAHCIOPTHOTO 3aco0y oOpaHiil 3asBIIi.
Crpareris HagaHHsS MOXe (GOpMaii3yBaTH OJWH 3 HACTYMHHUX MPHHIIUIIIB
aJipecyBaHHS 3asiBOK BUIBHOMY yCTaTKyBaHHIO:

— 3as1BKa HAMpPaBJIAETHCS HA YCTATKyBAHHS 3 MIHIMAJIbHUM TIOTOYHHM
3aBaHTAXECHHSIM,

—3asBKa HANpaBJIA€ThCS Ha HAMOMMKYe 3a YacoM JIOCTaBKH
yCTaTKyBaHHS;

—3asBKa HANpaBJSETHCS BUIAJAKOBUM YHHOM YH 33 JKOPCTKO
3aJJaHUM TIPIOPUTETOM.

Jaamii miaxig HaldacTilme BHKOPUCTOBYIOTH Yy BHUIMAAKaX, KOJIHU
BUHHKAIOTh BEJIUKI BIIXWJICHHS BiJ] TUTAHOBHX IMOKA3HHKIB, IO JIOKATLHUMU
pe3epBaMu Yacy HEMOXKIIMBO KOMIIEHCYBAaTH a00 HOTO 3aCTOCOBYIOTH Y THX
BUIAJIKaX, KOJHM OIEpaTUBHE KOPETYBAaHHS DPO3KIaay poOOTH 3B’s3aHe 3
BEJIMKHMH BUTPAaTaMH a00 HEMOJKIIMBE 32 YaCOM.

PesynpraTroM anroputmy € (opMyBaHHS KOMILJIEKCHOTO 3aBIaHHS
TpancnopTHid migcuctemi 'BC Ha BHKOHaHHS 00CIYroBYyrOUOi omepartii i
TEXHOJIOTIYHIA ITIICHCTeMI HAa BHUKOHAHHS INJITOTOBYOI oOTeparii Jyis
3a0e3MneueHHs 3aIaHOBaHOT TEXHOJIOTYHOT oTepartii.

VY CBOIO Wepry ApyTHid MiAXiJ Mae JesKi epeBaru rnepej mepiiim, a
came:

- mo-mepuie, Tpu (GopMyBaHHI YHpPaBIiHHA JOCTaTHE 3HAHHS
ONTUMAJILHOI CTpaTerii, a He PO3KJIaay pPoOOTH BCHOTO YCTAaTKyBaHHS, Yy
3B’'S3Ky 3 MM MOTpiOHO MeHmIe pecypciB mam'sti EOM s opranizamii
MpoIleCy YIpaBIIiHHSA,

- TO-JIpyTe, TIOCUTh BUCOKA THYUYKICTh OpraHi3allii yrpaBIiHHS.

®opmyIIOBaHHA 3aJa4i OnepaTHMBHOI Aucnerdyepusaumii Ta ii
po3B'si3anHs. be3mocepenHb0 XO0IOM BHUPOOHHUYOTO TIPOLECY KEpPYe
CUCTeMa OIEePATUBHO-IUCIETICPCHKOTO YIIPABIIHHS, SIKa BIAMOBITHO JI0
o0OpaHOrO  anropuTMy  peaiidye  CIUIAaHOBAaHHWKA  pO3KIaa  poOOTH
ycraTkyBaHHs. [Topsok mpoxopKkeHHs fAetaneii (3asBok Ha 00poOKy) uepes
TEXHOJIOTIYHE YCTAaTKyBaHHsS BIJOMHIA 3 PO3PaXOBAaHOTO TIOMEPEIHBO
po3knaxy pobotn. MeToro 3amadi  JUCHETYepHU3alii € HEOOXiTHICTH
OpraHi3yBaTé TPaHCHOPTHE 0OCIYTOBYBaHHS BCTAHOBJICHOTO TOPSIKY poOiT
13 3aIyCcKy-BUIyCKY JieTajlell Ha TEeXHOJIOTTYHOMY yCTaTKyBaHHI. Kpurtepiem
poOOTH Takoi CUCTEMH € TOTPUMAHHS CTPOKIB 3aIyCKy-BUIYCKY J€Talleil Ha
TEXHOJIOTIYHE YCTaTKyBaHHS BIAMOBIAHO JI0 PO3POOIEHOTO CHUCTEMOIO
OTIEPATUBHOTO IIJIAHYBAHHS PO3KJIAAY poOOTH 3a PaxyHOK CBO€YACHOTO
TPAaHCIOPTHOTO  OOCIYyroBYBaHHS  3asfBOK, IO  HAAXOIATh  BiA
TEXHOJIOTTYHOTO YCTaTKyBaHHS.

KoxHUH pO3paxyHKOBH MOMEHT Yy TMpOLEecCi aucreTdepu3anii
BU3HAYAETHCS HASBHICTIO 3aBOK HA TPAHCIIOPTHE OOCYrOBYBAaHHS JeTajei
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Ta BUIbHUMH 3aco0aMu TpaHCTOpTyBaHHs. KokHa 3asBKa XapakTepu3yeTcs
MICIIEM JIOCTAaBKM JeTaii, TUPEKTUBHUM TEPMIHOM 3aBEPIIEHHS JIO0CTAaBKH
(oOymoBneHuM rpadikoM 0OpOOKH JIeTalll) Ta MePesIikoM MOXKIIUBUX 3aC00IB
il  TpaHcmopryBaHHs. Micle JIOCTaBKM  BH3HAYa€ THN  3asABKU
00CTyroByBaHHs, a HAasSBHICTh JIEKUTbKOX 3asBOK a00 JEKUTHKOX BLIBHHX
3ac00iB  OOCITYroBYBaHHS TOpOJUKYE KOHQIIKT BHOOpPY 3asiBKH Ta
npU3HaYeHH i 3ac00y 00CITyroByBaHHS.

Omxe, pgucrieTyepusalis TOBHHHA TmependadyaTtd  po3B’ s3aHHS
HACTYITHUX TUMIB KOH(IIKTIB!

— 00CIIyTOBYBaHHS 3asBOK CITUTBHUM 3aC000M;

— HaJJaHHA 3ac00IB CIUIbHIN 3asBIIi.

Crpareris 00cinyroByBaHHs OyayeTbcs Ha 0asl  IMOCITIIOBHOTO
po3B’s3aHHA KOH(IIKTY 3 BHOOpY 3asBKM Ta BH3HAueHHs 3acoly Ii
MOJIANTBIIOT peatizaltii.

Bubip 3aaexu 6a3yeTbcs Ha BCTAHOBIICHI 11 TUITY, Cepell SIKUX €:

—3asBKM Ha OOCIYrOBYBaHHS JeTalied, sKi TMOBHHHI HAIIATH 3
TEXHOJIOTTYHOTO YCTaTKyBaHHs Ha CKIIA],

—3asBKM Ha OOCIYrOBYBaHHS JeTalied, sKi TMOBHHHI HAIIATH 3
OJTHOTO TEXHOJIOTIYHOTO YCTATKyBaHHS Ha iHIIE (y BHIAJKy HEMOXIHBOCTI
BUKOHAHHA TaKOTO OOCITyrOBYBaHHS BOHO MOXe OyTH 3aMiHEHEe Ha
oOCyroByBaHHs Yepe3 CKJIaJ 3 TUMYAcOBUM 30epiraHHsM JeTayiend i
MOJIATTBIIUM iX BIANPABICHHSIM Ha HEOOXIHE YCTaTKyBaHHS);

—3asBKM Ha OOCIYroByBaHHS JeTajieil, SKi MOBHHHI HAIINTH 3i
CKJIaJly Ha TEXHOJIOTTYHE YCTATKyBaHHS.

Bubip 3asBKH-TIpeTeHJeHTa Ha OOCIYrOBYBaHHS 3JIIICHIOETHCS 3a
MpaBUJIOM II€peBard OJHOTO THITy HaJ IHImMM. Hampukiazg, crmovatky
PO3TISIAIOTHCS 3asBKU TMEPIIOTO, MOTIM JAPYroro i Haaajli TPEThOTO THUIIIB.
[lepeBaru THIIB 3asBOK BHU3HAYAIOTHCS MPIOPUTETOM Ha MEPUIOYEPrOBUI
MOPSZIOK BUKOHAHHS OTepalliil y BAPOOHUYiH CHCTEMI.

Oprawnizaiis BUOOPY MPETEHICHTAa B CEPENHI KOKHOTO THUITY 3asSBOK
3MIICHIOETHCS HA 0a3i MPIOPUTETHUX NPABUII MTEPEBATH 3asBOK:

— HaAWKOPOTIIOI TPAaHCTIOPTHOT OMepartii;

— HaWOITbII ~ KPUTHYHUM  TUPEKTUBHUM TEpPMIiH 3alycKy Ha
TEXHOJIOTIYHE yCTaTKyBaHHS,

— MIHIMQJIbHOT ~ 3aJUIIKOBOI  TPYJAOMICTKOCTI  TEXHOJOTIYHUX
oTIepaIriii;

— MIHIMQJIBHOT ~ 3QJIMIIKOBOi  TPYAOMICTKOCTI  TPaHCHOPTHHUX
oTIepaIrii;

—npaswuia FIFO, LIFO Ta iH.

Ilpusnauenns 3acoby o6cny208ysanis 0OpaHOT 3asIBKH 3A1HCHIOETbCS
Ha 0a3i mpiopuTETIB Ha HalaHHS ycTaTKyBaHHS. CTpaTeris HaJaHHS MOXe
dopmanizyBaTh OJUH 3 HACTYIHUX MPHUHLMUIIB aJpECyBaHHS 3asBOK
BUIBHOMY yCTaTKyBaHHIO!

— 3as1BKa HAMpPaBJIAE€THCS HA YCTATKyBAHHS 3 MIHIMAJIbHUM TIOTOYHHM
3aBaHTAXCHHSIM,
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—3as{BKa HAmpaBJIA€ThCS Ha HAMOMMKYe 3a YacoM JIOCTaBKH
yCTaTKyBaHHS;

—3asBKa HAINpPaBIIETbCS BUIAJIKOBUM YHMHOM abo0 3a JKOpPCTKO
3aJJaHUM TIPIOPUTETOM.

Takum 4MHOM, 3aranbHUM areopumm OUCNEmMYepcbKO20 YNPAGIiHHS
Ha ©0a3i crparerii TPaHCHOPTHOTO OOCIYrOBYBaHHSI CKJIAJA€ThCS 3
HACTYITHUX €TaIliB:

1. Bukonatu onutryBanHs ['BM Ha 3aBeplleHHs BHUKOHaHHS
TEXHOJIOTTYHUX OTepaliil (BIAMOBINHO 10 pO3KiIagy poOOTy y BHIUISAL
miarpamu  ['anTta) 1 copMmyBaTH dYeprd 3asBOK Ha 3aBaHTaKCHHS
TPAHCIIOPTHHUX 3aCO0IB.

2. BuzHaunTy mOpsI0K OOCIYroBYyBaHHS 3asBOK 3 4Uepr BUIBHUX Y
MOTOYHUH MOMEHT TPAHCIIOPTHUX 3aC00IB BiAMOBIIHO /0 BCTaHOBJIEHOTO
MpIOPUTETY 3asBOK.

3. lns KoKHOT 00paHOoi 3asBKM MPU3HAYUTH BUIBHUI TPaHCIOPTHUN
3acid BiMOBIIHO 10 00paHOI CTpaTerii afpecyBaHHs 3as1BOK.

4. 3aBaHTa)XUTH TPAHCIOPTHE YCTATKyBaHHS 1 CKOPUTYBAaTH BCI Yepru
3aBaHTAKCHHS, BUKIIFOUMBIIH 00OpaHy 3asBKY.

5. [loBTOproBaTy anroput™ 3 M. 1, MOKK € 3asiBKM Ha TPaHCHOPTHE
00CITyroByBaHHSI.

Pesynpratom anroputmy € pgiarpama [anta (puc. 2.5), B skiii
BIITBOPEHI BCI OJMHMII TEXHOJOTIYHOTO 1 TPAHCIOPTHOTO YCTAaKyBaHHS,
CKOOPIMHOBaHI BCi omepanii oOpoOku i obciayroByBanHs. Taky niarpamy
HaifyacTillie Ha3MBAKOTh TEXHOJIOTIYHUM (PO3IIMPEHUM) PO3KIAIOM POOOTH
I'BC.

Hapnani texnonoriyamii posknan podoru 'BC meperBoproeTrbes y
CHHXPOHHY YIIPaBIIAIOUY MOJIENb, SIKa 3aCTOCOBYETHCS MPHU ONEPATHBHOMY
KOHTPOJII 1 IUCTIeTYepu3artii.
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Puc. 2.5. Pozpaxynok posuiupenozo po3xknady 3a npaguiom
HAKoOpomuioi mexHo102iuHoi onepayii i 3a cmpameziero aubopy
HAUOAUNCYO20 3A HACOM OOCMABKU YCMAMKY8AHHS

KonTpoabHi 3anutanns

1. HaBeniTh OCHOBHI O3HaKW Kiacu(ikamii 3amad IUIaHyBaHHS i
METO/IB iX pO3B’si3aHHS B IHTETPOBAHOMY BHPOOHHIITBI.

2. Bu3naure wiciie Ta MOMIIMBOCTI 3ajadi TUTAHYBaHHS 0O0CsTY 1
HOMEHKJIATYpH BUITYCKY MPOIYKITii.

3. Po3kpuiiTe 3MicT 3a1a4i KaJleHAapHOTO TUIAHYBAHHS.

4. Po3kpmiiTe  3MicT Ta  HampsIMKH  3aCTOCYBaHHS  3ajadyi
OTIEPaTUBHOTO TUTAHYBAHHSI.

5. O0rpyHTYlTE HEOOXITHICTh OpraHi3ailii OrnepaTuBHOTO KOHTPOIIIO
3a gonoMororw EOM.

6. BusHaute HampsIMKH 3aCTOCYBaHHS CTpaTerii OINepaTUBHOTO
KOPEKTYBaHHS TUIAHIB.

7. TlosICHITP MOXIJIMBOCTI Ta BiAMIHHOCTI CIOCOOIB oOpranizamii
OTIePATUBHO-UCIIETYEPCHKOTO YIPABIiHHS.
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«AKwo He UCIOBIEHT NPOMUTIEHCH]
OyMKU, MO He 3 4020 eubupamu
natikpawe» (I'epooom)

Po3ain 3
MOAEJIOBAHHS 'I;A BEPUODIKAIISA
MATEPIAJIBHO-IH®OPMAIIMHUX ITPOIIECIB I'BC

3.1. Cneundikauisi npeAMeTHOI 00.,1acTi iIHTErpOBaHOIO
BHPOOHUIITBA

@opmyBanHa crnenudikanii mpeameTrHoi 007acTi  IHTErPOBAHOTO
BUPOOHMIITBA TPOBOAMUTUCS 3 METOI0 BHU3HAYEHHS IapaMeTpiB OIHCY
MaTepianbHUX Ta iHpopMmaliitaux npouecis I'BC.

Mamepianvui npoyecu BU3HAYAIOTh MOPSAIOK BIUIMBY Ha MPEIMETH
BUPOOHUIITBA, 0 (YHKIIOHYIOTh Y BUPOOHMUYHUX THimposainax (oOpoOka
Jertayeit, TpaHcopt Toio). [Ipeamern — 1ie aetati, IHCTpyMEHTH, Tapa.

Ingpopmayitini npoyecu — yrpaBIsOdi MPOIECH, MO 3a0€3METYIOTh
HOpMaJbHE (DYHKIIOHYBaHHS BHPOOHMYHMX TpoleciB (3a0e3nedyroTh
peamizailito po3kiaxy poOOTH OCHOBHOTO YCTaTKyBaHHs, TPaHCHOPTHOT
cucremu). Ile, akTU4HO, — MOCTIMOBHICTG KOMaH, IO BHIAIOTHCS Ha
YCTaTKyBaHHSA JUISl peaizallii TEXHOJIOTTYHUX YM TPAHCIIOPTHUX OTEpParlii.

OcHoBHOMO opranizaniitHoro Gopmoro 'BC Ha BUpOOHUIITBI € THYYKa
aBromaruzoBana nuteHUIS ([AJT) a6o ninis ([AJI). bByae-sxka TAJ] (I'AJI)
Ma€ y CBOEMY CKJIaJIi TaKi MOIYITi:

- rHyuki BupoOHHMYI Moxymi (I'BM) OCHOBHOrO TEXHOJOTIYHOTO
ycTaTKyBaHHs (BepcTaTH, CKIIaIalIbHI MAIlIMHU, TOIIIO);

- AaBTOMaTU30BaHUI cKia (BupoOiB, HaniBgpalOpuKkaris,
KOMILICKTYIOUHX, IHCTPYMEHTIB);

- aBTOMaTU30BaHy TPAHCIIOPTHY CUCTEMY.

B3aeMoJii 3 aBToMaTH3oBaHuM ckiagoMm B ['AJl (CAJI) BuKopHCTOBY€EThCS
aBTOMAaTH30BaHA TPAHCIOPTHA CHCTEMa B CKJIAJi TPAHCHOPTHHX MOJIYJiB
abo0 poOoTiB-mTadenepis, sIKi MaIOTh TPAHCIIOPTHI MApIIPYTH TEPECYBAHHS.
I'BM 000B‘S3kOBO MarwTh B CBOEMY CKJIQJi BXIIHUHA Ta BHUXITHHA
HAKOTHMYYBayi, B sIKi JIE€Taji HAJIXOAATH JUIS TOJAIBIIOI 0OpOOKH 3rimHO
TEXHOJIOTI1, a TICIIA 3aBEepIICHHS OOpOOKM THMYAacOBO 30€piraroThCs IS
MOJIANBIIOTO TPAHCHOPTYBAHHS Ha IHINE TEXHOJOTIYHE ycTarkyBaHHs. Lle
TI03BOJISIE CIIOYATKy MPHUBE3TH HACTYIHY JeTallb JUIsi OOpOOKH, a TOTIM
BUBE3TH Ty, IO YeKae Ha mojanbiry oOpoOky. [Ipore, Ha GyHKIIIOHYBaHHS
Hakomu4yBadiB Ta pobory ['BM HakmamaroTbes JesKi OOMEKEHHH,
OB s13aH1 13 3a0€3Me4YeHHsIM BUMOT Ha MOPSAIOK iHIIIFOBaHHS TEXHOJOTIYHOT
omeparii Ha ycraTkyBaHHi. Lle:

- TPAHCTIOPTHUN MOJYJIb HE MOXE MPHUBE3TH HACTYNHY JeTajbh Ha
00poOKy, MMOKM 3aBaHTAKEHUH BXITHUI HAKOTMYyBay,

- 00po0Ka feraini 3 BXiJHOTO HAaKOMHMYyBaya HE MOXE MOYaTHUCS Ha
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I'BM, noku 3aifHITHI BUXITHANA HAKOMTUIYyBaY;

- MMiCJIsl  3aBepIIeHHS OOpOOKH JIeTadb OJHOYACHO HAIXOAWUTH 0
BUXI1THOTO HAaKOTIMYyBaya.

Jns crBopenns edexkruBro Airounoi COY T'AJ] (IAJT) HeoOXigHO B
Nepury 4epry BH3HAYUTH TEXHOJIOTIYHI MapuipyTH oOpoOku aeraneil Ha
I'BM st 3a1aHoro HOMEHKJIATypHOTO TIIEepeIliKy BHUPOOIB, poO3paxyBaTh
MOPSAZIOK 3alycKy JeTajed y BUPOOHHMIITBO JUIsI BHU3HAYEHHS Yacy
BUPOOHMYOTO IUKITY 1 PO3KIIaAy poOOTH YCTaTKyBaHHSA, a TIOTIM PO3POOUTH
rpadik TpoBeIeHHS TPAHCIIOPTHHUX OTEpaIliil JUII CBOEYACHOTO BUKOHAHHS
TEXHOJIOTIUHUX onepaiiid Ha ['BM 3rigHo poskiany ix podorn. OnHOYACHO
B XO/Ii CKJIaJITaHHS pO3KJany Ta rpadiky oOrpyHTOBYEThCS BHOIp JOCTaTHHOT
KUTBKOCTI Ta pu3HadeHHs (cnenianizaiii) [BM Ta TpaHCIOPTHHX MOJYJIIB,
SIKUI 320€3MeYNTh BUKOHAHHS PO3PO0JIICHOTO BUPOOHHUOTO UKy 0OpPOOKH
neraneii. Otpumana iHdopmaris Oyae BKIIOYATH JaHI MPO TOYATOK 1
3aBepIIeHHs pi3HUX omnepaiiii Ha 'BM, TpaHCTIOPTHUX MOIYJISIX, HAMPsM Ta
IX MEeTy MepeCcyBaHHs.

3 Meror aHamidy Ta Bepudikaii MOMXIHMBOCTI peanizamil
po3pobiieHoTro po3kianay Ta rpadiky poOoTH Bchoro ycraTkyBaHHsS ['AJ]
(CAJI) BUKOHYETBCSI MOJICTFOBAHHS MaTepialbHO-IHPOPMAIIHHUX MPOIIECIB,
AK€ TIepeBips€ YMOBHM IHII[IIOBAaHHS oOTmepallif, BUKOHAHHS BCHOTO
3alUTAaHOBAHMX TMEPeNiKy [iif y CHUCTeMi, TOBEPHEHHS YCTaTKyBaHHS B
MOYATKOBHH CTaH, 0OMEXEHHsS pecypciB Ta iHme. KpiM, TOro BUKOHYEThCS
MOIIYK BY3bKMX MICIb, KOH(QIIKTIB mpH poOOTI yCTaTKyBaHHS.
JlocmipKeHHST 3aBEPIIY€EThCSI BUPOOJICHHAM PEKOMEHIAIIA 1010 YCYHEHHS
MOMMJIOK Ta HETOYHOCTEH, SKi Oymu TPHUMYIIEHI NpPH TNPOEKTYBaHHI
cTpyKTypu Ta anroputmiB dynkiionyBanus ['AJl (CAJT).

Omxke, 10 ocobnusocmeli  (PYHKYIOHYBAHHS — MAMEPIAIbHO-
iHghopmayitinux npoyecie, sSKi TIOBUHHI BpPaxOBYBaTHCS TpU CKIaJaHHI
MOJIEII CITiJ] BITHECTH

1. ACMHXPOHHICTh POOOTH YyCTaTKyBaHHS (B OKpPeMi MOMEHTH
BiZIOYBAETHCSA CHHXPOHI3AIIIS TSI B3aEMO/IIN).

2. [lapanenpHe BUKOHAHHS TPOIECiB OOPOOKH, TPaHCIOPTYBAaHHH,
00CITyroByBaHHS Ta yIpaBIiHHS.

3. LIukmivyHICTh Ta KOHBEEPHICTH BUKOHAHHS OTIEPALIii.

4. baratoBapiaHTHICTh BHKOPUCTAHHS YCTAaTKyBaHHS Ta OOpoOKH
JeTajnen.

BHacnigok HeoOX1THOCTI BpaxyBaHHsI TepepaxoBaHUX 0COOIMBOCTEN
JI0 opraHi3arlii yrpasIiHHS BUCYBalOTh HACTYITHI BUMOTH:

1. SkicTh mpuHATHX pilieHb (CIiI BpaxoBYBaTH OCOOJIMBOCTI Ta
o0ctaBuHH (QYHKIIIOHYBAHHS TEXHOJOTIYHOT MiJICUCTEMH).

2. HaniliHicTh  yHpaBIiHHS ~yCTaTKyBaHHsAM (CJiJ TapaHTyBaTH
0e3BiIMOBHE (DYHKI[IOHYBAHHS TEXHOJOTTYHHUX MPOIIECIB).

3. HyukicTh  ympaBiiHHS —(BIACTHBICTH CHUCTEMH  YIPaBIIiHHS
nepeOy0ByBaTH MOPSAAO0K POOOTH MPH 3MiHI B CKJIa1 00’ €KTA YIIPABIIIHHSA).

3asoanns (yini) 3a0aui mooenrosanns i éepudikayii:

72



KHuea |. lNnaHysaHHs1, MoOesno8aHHs1, sepucpikayis ma yrnpaeniHHs 8 KIC

1. Yopapnsitounii mporec He MOBHHEH MPU3BOAUTH 10 TYIHKOBHX
CHUTYalliil TpU BUKOHAHHI BUPOOHUYOTO TPOLIECY.

2. YrpaBisiiouuil Mmporec He MOBHHEH NPU3BOAMTH 10 OJIOKYBaHHS
poOOTH yCTaTKyBaHHS.

3. YrpaBnsrounii mpomec TMOBHHEH 3a0e3leuyBaTH  IOBTOPHE
BUKOHAHHS TEXHOJIOTIYHUX, TPAHCTIOPTHUX OTI€paIliif MicIs X 3aBEepIICHHS.

BuximHumu JaHUMU A7 PO3B'SA3aHHA IIUX 3aBJaHb Ta CTBOPEHHS
aBTOMATH30BAaHOI CHCTEMH YIPABIIIHHS BU3HAYAIOTHCSA HACTYITHI MapaMeTpu
BUPOOHMIITBA!

1. BupoOnnua mnporpama ['BC — mnpezncraBisieTbess y BUTISAL
HOMEHKJIATYpHUX TUIaHIB, BCTAHOBJIEHUX Ha 3aJIaHUH 1epio1 poOoTH.

2. TexHONOT1YHI MapUIpyTH BUTOTOBJICHHS 33JaHOT HOMEHKJIATYpH
BUpPOOIB — TOCHTIJOBHICTh BHKOHAHHS TEXHOJIOTTYHUX OTepallii Ha
TEXHOJIOTTYHOMY 00J1aTHAHHI.

3. [panemictkicts  (4aC BHKOHAHHS) OCHOBHHX TEXHOJOTTYHHX
omepaiiiii (00poOKH, CKIIaAaHHs, KOHTPOJIIO TOIIIO).

4. TpaHCTIOPTHI MapUIPyTH TIEPEBE3EHHS OJWHHIL MaTepiaJbHHUX
noTokiB (BHpOOIB, IHCTPYMEHTa TOIIO), SKI BU3HAYAIOTHCS CTPYKTYPHOIO
cxemoro kommnonyBaHHs ' BC.

5. Yac BUKOHAHHS TPAHCHIOPTHUX Ta OOCIYrOBYIOUHX OIEpaIlii — yac
PYXy 3a y4acTKaMH TPaHCIOPTHUX MAPIIPYTIB Ta TIEPEBAHTAXKEHHS 00’ €KTIB
TPaHCIOPTYBAHHS.

6. MicTkicTh 3acTrocoBanux y ' BC onepaTuBHIX HAKOMTUIyBayiB.

7. Kpurepiit ominku edexruBHOCTI podoT ' BC Ha 3amanwmii mepio/.

Taxkum 4MHOM, Ha KOHIIETITyaIbHOMY piBHI MOXe OyTH copMoBaHa
Taka crierudikaiis npeamerHoi oomacti 'BC, momana y BUTIISAIL:

F={D,M, 0O, G, TM, S, Su},
ne D ={De, Dy, D,, Di} —npenmern BUpOOHUIITBA,

Ds — 6a30Bi neradni;

Dy — xoMIieKTyIoui;

D, —Tapa;

Di — inctpymenTH;

M = {Mocu, My, My} —3aco0u BUPOOHHIITBA;

My — OCHOBHE TEXHOJIOTTYHE YCTATKyBaHHS,

M., — TpaHCIIOPTHE YCTaTKYBaHHS,

M5 —3aco0u 30epexeHHS,

O = {Oocniy Oxp, Os5, Oy} —BUPOOHNYI OIIEpALLT;

Oocn — OTIEpAILIT HA OCHOBHOMY TEXHOJIOTTYHOMY YCTaTKyBaHHI:

OOCH = (t 1(D6.DK.Di). OCH) P Mocn'(DG'DT'Di)

Oy, — omepaliii Ha TPaHCIIOPTHOMY YCTaTKyBaHHI:

Orp = (t,(DeM.)) P M.y,eD

O — omepartii Ha 3ac00ax 30epeKEHHS

036 = (t 1(D. 36)1(M36'D));

Oy — oneparlii HaJlaro/KeHHs! BAPOOHUYNX OTIeparlii;
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OH = (t 1(DM.MOCH)1(MOCH.DM));

G — rpad B3aeMoii BUPOOHUYMX OTeparliid, o BimoOpakae Taki ix
3B’ SI3KU:

—ciinyBaHHa (BU3HAuae Oyab-sIKHI TOPSIOK peanizallii, aine He
OJTHOYACHHI);

— napanenism (0JHOYaCHE BUKOHAHHS OTepalliii);

— KOHKYpeHI[ist (BUKOPHCTaHHS OTIEpaIliIMU 3arajibHOr0 Pecypey);

—anprepHaTHBa (MOXKIIHMBICT 0araTOMapIIpyTHOTO BHUKOHAHHS

orepartii);

TM — BHU3Hayae crHeniamizamilo yCTaTKyBaHHS MpH BHUKOHAaHHI
oTIepaIrii;

S — mMoYaTKOBHH CTaH TpPEAMETIB BHUPOOHHUITBA (TOTOBHICTBH

npeIMETIB BUPOOHUIITBA);

Su — cTaH 3ac00iB BUpOOHUIITBA (FOTOBHICTH 3aCO0IB BUPOOHMIITBA
710 BUKOHAHHS OTlepalliii).

Jns MozemroBaHHs Ta Bepuikarii MarepianbHO-iH(pOpMaLIHHIX
nporecis ' BC nHaiibinpine 3acTocyBaHHs 3HAHIIOB MAaTeMaTWYHHA amapar
cirok Iletpi.

3.2. ba3zoBuii anapart ciTkOBUX MojieJieil AUCKPETHUX
BHPOOHUYMX NpoLeciB
3.2.1. OcHoBHi BU3HAYeHHS Ta nMpaBuJia poootu cirok Ierpi

EdexTuBHIM 32c000M MOAETIOBAHHS JUCKPETHHX IMPOLECIB € CITKU
etpi. Ix ocCHOBHI BIACTHBOCTI TMOJATaIOTh y MOMJIMBOCTI BiTOOpaXkeHHs
napanenismMy, aCHHXPOHHOCTI, I€papXiyHOCTI 00’ €KTiB, IO MOJIEITIOIOTHCH,
Oipm mpocrtimuMu 3acobamu. Tomy BuKopucTaHHs citok Ilerpi s
JOCTI/DKEHHST  l€papXiYHMX JTUCKpeTHHX cucteM, 30kpema [BC, €
HaWKpAaIIHM.

Cimka Ilempi — TPUYNHHO-HACIIIKOBA MOJETh IPEICTABICHHS
MOJIiH, [0 BUHUKAIOTH Y MPOLIECi pOOOTH AUCKPETHOT CUCTEMH.

[Ipomecu, sKi MOJETIOIOTHCS, MOJAIOTHCS SIK MHOXKHHA TIOJIA Ta
YMOB, MXK SIKUMH BCTaHOBJICHI TPHYMHHO-HACTIIKOB1 3B' SI3KH.

[Monii — 1e nii, MOCIIOBHICTb HACTAHHS SKUX KEPYEThCA CTaHAMHU
CHCTEMH.

Cran cHCTeMH BHM3HAYA€THCS CYKYIHICTIO YMOB, Cepel SIKHX
BHJIUTSIFOTH!

1) toymMOBH — YMOBH, OB’ si3aHi 3 ()aKTOM HACTAHHS TOIIT;

2) IOCTYMOBH — YMOBH, TIOB’ si3aHi 3 (pakToM 3iHCHEHHS IO Iii.

YMOBH MOXYTh BHUKOHYBaTHCS a00 HE BHKOHYBaTHCS. TiTbKH
BUKOHaHA YMOBa € IIJICTAaBOI0 JUIsI HAcTaHHS TMOJAii, pe3ylIbTaToM
3MIICHEHHS SIKO1 € BUKOHAHHA iHIIOI yMOBH. B pe3ynbTaTi mOCHiIOBHICTH
HACTaHHS TOJIA TOPOXAye 3MIHY CTaHIB CHCTEMH, JOYMOBHU TOJIIH
BIITBOPIOIOTh MPUYMHHI 3B'SI3KM, @ MOCTYMOBHM - HACIIIKOBI 3B‘S3KH Yy
CHCTEMI.

Takum uwmHOM, citka Ilerpi mpencTaBIAETBCS — CYKYIHICTIO
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OB’ sI3aHUX TIOJIIN Ta YMOB, 1[0 BUHUKAIOTh Y CUCTEMI, SIKa MOJICITIOETHCS, &
npaBwia (DYHKI[IOHYBaHHS CITKH € CIOCOOOM BiOOpaKeHHS KOHIISTIIiT
MIPUYMHHO-HACTIIKOBHX 3B I3KIB MK YMOBAMH 1 MOJISIMU y CUCTEMI.

Jnst 3amanHs citok Ilerpi HaifuacTimie BHKOPHUCTOBYIOTH TaKi
crocoOH, SIK TEOPETHUKO-MHOXXMHHE BH3HAuUEHHs, rpadidHe mpeacTaBiIeHHs
Ta MaTpUYHE MOIaHHS.

1. TeopeTuko-MHOKMHHe BU3HAa4YeHHd ciTok Ilerpi.

®opmansHo citka Ilerpi N Moxxe OyTu 3ajaHa y BUTIISAI HACTYITHOT
I ITIPKU €JIEMEHTIB!

N=(P, T, F H m),

ne P={p1, p2, ..., Pn} — KiHIIEBa HETIOPOXKHSI MHOXKMHA TTO3UIIIH (YMOB);
T={ty, t, ..., tm} — KiHIIEBA HEMOPOXHS MHOXHHA TICPEXOJIiB
(o iit);
PCT=/A

F:PT® {0, 1, 2,...} — byHKIls, 1110, BH3HAYMBIIM JOYMOBH
3MIMCHEHHS! TOMINA, NPU3HAYAE KOXHOMY TIEPEXOAY BXIJHY MHOXHHY

nosuii 't :{ pi|F(pi,'[j)1 0};

H:TP® {0, 1, 2,...} — dyHKIisA, 1110, BU3HAYUBIIKA MOCTYMOBH,
npU3Hayae  KOXKHOMY — TEepeXoay  BHXIIHY  MHOXHHY  TO3HWIIH
t] :{pi|H(tj,pi)l O};

m:P® {0, 1, 2,...} — nouyarkoBe MapkyBaHHs (CTaH), sKe 4epes3
KUTBKIiCTh NMy(P;) MapKepiB y MO3UIIIT P; CITKM BU3HAYAE BUKOHAHHS YMOB.

HeoOxigHO 3ayBakWTH, IO TMEpIIi YOTUPHU €JIEMEHTH BHU3HAYAIOThH
CTPYKTYpPY CHCTEMH, a OCTAaHHIM €JIEMEHT — JMHAMIKY MOBEIHKA CUCTEMH,
il mouaTkoBW# cTaH. J[MHaMika CITKM TIOB'si3aHA 3 PYXOM MapKepiB IO
MO3MINSAX Y pe3ylnbTaTi CHpalnboOBYBaHb MEPEXOMIB, BHACIIJOK YOTO
MapKyIOTBCSI HOBI mo3uiii M(py).

2. I'padiune npeacrasiiennsn cirox Ierpi

I'padiuno cirka [leTpi — 11e ABOJOIBHUIA OPIEHTOBAHUNA MYIBTHTPAC,
ae:

— IBYJIOJIbHICTh O3HAYa€ HAsIBHICTH JBOX THUIIIB BEpIIHH (MO3MUIIH Ta
MepexoIiB);

— OpIEHTOBAHICTH O3HAYaE, IO BCI IyTH MAIOTh MEBHUH HATIPSMOK;

— MyJbTUTpad — Iyrd MOXKYTh MaTH KpaTHICTh (BOHA MO3HAYAETHCS
3HAYEHHSIM HaJ[ Tyroto abo KUTBKICTIO JIyT).

I'padiune mpencraBleHHS TIOB’si3aHE 3 TEOPETUKO-MHOKUHHUM
BU3HAYCHHSM HACTYITHUM YnHOM (puc. 3.1):

1) no3uiii BigoOpakarThCsi KPyraMu;

2) nepexoau BinoOpaxarThCs PUCKaMHU;

3) dynkuii F i H — opieHTOBaHUMYU Jyramu, KUTbKICTh 200 KPaTHICTh
SIKUX BU3HAYAETHCS 3HAYCHHSIM (DYHKITIH;

4) wMapKyBaHHsS CITKH BiJOOpPaXKa€ThCsl KUIBKICTIO MapKepiB y
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O3ULIAX.

Puc. 3.1. Enemenmu cimxu I[lempi
3. MaTpu4He MOAaHHS.
MarpuuHe moaHHs — 1€ aHAJTITUYHHUHA CIOCiO MpeACTaBIeHHS CITKU
[etpi. ¥ mpomy Bumaaky (QyHKIIi IHIMACHIIH Ta MOYaTKOBE MapKyBaHHS
300paKarOThCs y BUIIIS MATPHUIlh po3mipom [N~ m):

F=grli=lm j=Lmll; H=gH[i=lnm j=1mj
Ta BEKTOPOM-CTOBIIIIEM po3mipom [N~ 1]:

m, = gmy|i =Ly,
ne Fij = F(pi, 4); Hi = H(, pi); m = m(p).

4. TIpaBuaa poooru cirku Ilerpi.

PoGora (dyHkiioHyBaHHs) cirok Ilerpi  BHU3HAYa€ThCs  SIK
MOCITIZIOBHICTD CIPAIbOBYBAHHS TIEPEXOIIB, BHACIIOK SIKUX BilOyBa€eThCS
3MiHa MapKyBaHb MO3UIIIH.

[epexin MOXe CIIpalibOBYBATH, SKIO BiH 30Yy/IKEHUI.

[Tepexin tj BBakaeTbCsl 30YMXKEHUM, SIKIO BUKOHYETHCS HACTYyIHA
yMOBa:

"p1tm(p)2 F(pt),

TOOTO BUKOHYIOTHCS JOYMOBHU 3IIHCHEHHS MOJIEIBbOBAHOI IIUM TIEPEX0JIOM
noJii — y KOXHI BXiTHIM MO3UI] epexoay KUIbKICTh MapKepiB HE MEHIIa

KpaTHOCTI AyTH, 1o ix 3’ eanye (puc. 3.2).

p p
! Ps ! Ps

P, ! P, t
a) 0)
Puc. 3.2. Ymosu 30y0sicenns nepexooy:

a —ymMoea He BUKOHAHA; O — YMO8a BUKOHAHA
Toni npaBusio cpanboByBaHHS 30yKEHOTO niepexoy tj Mae BUTIIL

“pi Ut m(p)=m(p)+H(t.p)- F(p.t),
TOOTO TpW CIpanboOBYBaHHI 30Yy/DKEHOTO TMEpexoay MapKyBaHHS M
3aMIHIOETbCS MapKyBaHHSM N 3a TaKUM IMPaBHIOM: 3 BXIIHUX MO3UILH
nepexony 3abupaeTbcs TIEBHA KUTBKICTh MapKepiB, sSKa BHU3HAYAETHCS
dyuxuiero F(p;, tj), a BUXixHI MO3ULIT Tepexo1y OTPUMYIOTh iHITY KUTBKICTh
MapKkepiB, sika Bu3Ha4daeTbes Bxe Qpynkuiero H(tj, p;) (puc. 3.3).
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p p
1 P, 1 D,

—

P2 t P2 t
Puc. 3.3. IIlpasuno cnpayvosysartsi 30y02cenoco nepexooy

HeoOXiqHO BiIMITHTH, IO Y BUMAAKY BUKOPHCTaHHS MaTPHUYHOTO
criocoOy nmojanHs citok [leTpi ymoBa 30y/keHHS epexoy tj Mae BUTIIAAL

mé F" U,
a IIPaBUJIO WOTO CIIPalbOBYBaHHS:

mé¢=m+(H-F)" U,
ae U = 8J1|j =1, mH — BEKTOP-CTOBIENb po3mipom [M” 1], y sikoro Bci

eneMeHTH JopiBHIOTH O, kpim Uj = 1.

Y Oyap-skomy craHi citku Ilerpi Moke IiCHyBaTW JeKiabKa
OJTHOYACHO 30Y/IKEHHX TepexXo/iB. AJie IOCHIIOBHICTh iX CIIpalbOBYBaHHS
HE BCTAaHOBJICHa 1 MoOxke Oyru Oynap-sfKkow, ane 0e3 OJHOYACHOTO
CHpanboByBaHHs TiepexoiB. ToMmy B citkax [leTpi BU3HAUYAIOTh JIEKUTbKA
NPUAHATHHUX MOCIIJOBHOCTEH CIpaIbOBYBaHb MEPEXO/iB, MO TMOPOIKYIOTh
MOCITIZIOBHOCTI BHHHMKAIOYMX MapKyBaHb. Lle BimoOpaxkae mapanenizMm Tta
HezeTepMiHi3M citok [letpi.

Takum unHOM, 3 (YHKIIOHYBaHHAM CiTKH IleTpi moB’s3yroTh ABi
MOCIITIOBHOCTI:

1) nociOBHICTh CIIPALbOBYIOUUX TTEPEXO/IIB;

2) MOCIIIOBHICTh BUHUKAKOUUX (JJOCSHKHUX) MapKyBaHb.

L{i mocIiIOBHOCTI € B3aEMO3B’ I3aHUMH.

JlBa mapkyBaHHS M i MCBBaXarOThCs 0€3MOCEPETHBO JTOCSHKHUMMU,
AKII0 y (PYHKIIOHYBAHHI CITKH ICHYe Iepexin tj, crpanbOoBYBaHHS SKOTO
HEePEeBOUTH CITKY 3 My M&puc. 3.4).

Mm% 9@ nt.

Puc. 3.4. Be3nocepednvo docsiiche MapKy8anHs

JlBa MapkyBaHHS M i MC BBaXalOThCSA JOCSHKHUMH, SIKIIO Y
(GyHKLIOHYBaHHI CITKH icHYye mocminoBHICTh nepexoaiB G = ({1, tj2, ..., ti),
sIKa TIEPEBOANTH CITKY 3 My m¢

m® mg
TOOTO BUHMKAE MOCIIIOBHICTh O€3MOCEPENHBO JOCSHKHUX MapKyBaHb (pHC.
3.5):

MY Y0 M %Y@ L ¥ %38 m %@ nt
Taxum unHOM, hopManbHO (PYHKITIOHYBAHHS CITKH ITO/IA€THCS:
—wmoBoto citku Iletpi L(N) — MHOXHHOIO MOCTIIOBHOCTEH
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CHPAlbOBYIOYHX TIEPEXO/TIB;
— MHOKHHOTO ToCshKHOCTI R(N) — MHOXKHMHOIO MapKyBaHb, JTOCSHKHUX
3 MOYaTKOBOTO MapKyBaHHS.

Puc. 3.5 Ilocnioosnicmsb 00CaxicHUX MapKy8aHs
Ili mocmimoBHOCTI 00 €MHYIOTBCS y paMKax €IdHOT MoJeni
MpeJCTaBIeHHS poOOTH CITKU — rpada JOCSHKHOCTI — OpiEHTOBAHOTO Tpada,
BepUIMHAMH SKOTO € MapkyBaHHs 3 MHoxuHH R(N), a nyramm —
crpanpoBytoui nepexoau 3 L(N) (puc. 3.6, 6). I'pad 3 BiacyTHIME HUKIaMU
€ nepeBoM nocspxHoCTi (puc. 3.6, a).

a)
Puc. 3.6. [lepeso ma epagh oocsocnocmi cine~ [lempi:
a —epagh docsxncrocmi; 6 — 0epeso 00CANCHOCMI

3.2.2. BnactuBocri citok Ilerpi
3a pgomomoroto citok IleTpi MoOkHa MOJENIOBATH INHPOKUN Kilac
00’ €KTIB 1 CUCTEM, SKIO MPEICTABUTH HAICKHIUM YMHOM B3aEMOJIIIO PI3HUX
mpoIeciB, MmO MOXYTh y HHUX BHUHHUKaTH. [IpoTe, 3IiiiCHEHHS TITBKH
MO/ICITIOBaHHA HE € KIHI[EBOIO METOIO Y MPOBEJCHHI TOCIIKEHHSI 00’ €KTiB.
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HeoOxigHe Takox MpOBEIEHHS aHANI3Y X MOBEIIHKH.

OTxe, pO3MIISHEMO OCHOBHI BiacTuBOCTI citok Ilerpi, ski
JO3BOJISIOTH ~ MPOBECTH  SKICHUW  aHaNli3 TMOBEIIHKKM O00'€KTIB, IO
MOJICITIOIOTHCS CITKAMH.

1. OO6mesxkeHICTH CITKMH.

[Mo3uwito P; Ha3uBarOTh K-0OMEKEHOI0, SKIIO KUTbKICTh MapKepIB Y IIii
MO3UIIT HE TEpPEeBHUINYE JesKe 4Yuciao K s BCIX JOCSIKHMX MapKyBaHb 3
muoxuHr R(N), To6TO

"mi R(N) $k: m(p) £k

VY cBoro uepry, citka Iletpi € k-0OMexeHO010, SKIIO BCi MO3MIIIT CITKA
€ k-oOMexeHnMH, TOOTO SKIIO Y CITKH TMO3HIi P; 0OMexeHi uncaamu Ki, ko,

., To B mimomy cirka [lerpi Oyzne k-oomexenoro, mpuaomy K = max{Kki,
ka,...}.

VY Bumnazky, ko k=1, oTpuMyeMO OKpeMHii BUMAZIOK 0OMEKEHOCTI
— Oe3meyvHa Mo3HuIis Ta Oe3MeyHa CiTKa.

OOMEXEHICTh CBITUUTH MPO KIHIEBUI CTaH OKPEMHUX EIIEMEHTIB
CUCTEMH, SIKa MOJEIIOEThCS CiTkoro Iletpi, a Oe3meuHicTh BU3Ha4ae (akt
BUKOHAHHS YMOB TpH poOOTi 00’ €KTa MOJICIIFOBAHHSI.

2. 30epekeHicTh CITKH.

Citka Ilerpi Ha3uBa€eTHCs 30€pPEIKEHOIO MO BITHOMIEHHIO /IO BATOBOTO

BekTopa | ZSI i|I 30, 21718, ko jurs koxsoro Ml R(N) BHKOHyeTbCs
yMOBa:

g g

almp)=al m(p)=const.

i=1 i=1

Skmo | =1 miuga Bcix i=1 N, TO CITKa HA3MBAETHCA TOYHO

30epeKeHOIO.

HeoOximHOIO yMOBOIO 30€peKEeHOCTI € OOMEXKEHICTh CITKH, a
JIOCTaTHhOK — HasBHICTh BekTopa | . CiTka € 30epexeHO00, SKIIO ICHYE
po3B’s3ok cucremun RMeS=const, ne po3B’siskom € Bektop § a RM —
MaTpHIIs JOCSHKHUX MapKyBaHb 3 R(N).

30epeKeHICTh CITKA CBIIYUTH TPO HEMOXKIUBICTh 3HHIIEHHS a00
BUHUKHEHHS JIOJTATKOBUX PECYPCIB y CHCTEMI, 1[0 MOJAETIOETHCS.

3. Kuyuictsb ciTkH.

XKuBywictb — 1€ BJIACTUBICTb, LIO0 TIIOB'si3aHa 3 BIICYTHICTIO
TYNUKOBUX CUTYAIIl Ta 3aI[MKIIOBAHb Mporiecy QyHKI[IOHYBaHHS CITKH.

OO0’ exTH, MOAEN SKHX MAlOTh BIIACTHBICTH XUBYYOCTi, MOXYTb
MEPEeXOAUTH 3 OYyIb-SKOTO JOCSHKHOTO CTaHy B IHIIH, y TOMY YHCIi i B
IIOYaTKOBHUH.

CiTKy BBa)KalOTh JKHUBOIO, SIKIIIO BUKOHYIOTHCS JIB1 YMOBH:

1)"t,1 T$m,mT R(N):m %3%® m,,
TOOTO OyAb-SIKMI TIEpEXi/] IIOBHHEH CHpPaIlbOBYBATH TPH MOJIETFOBaHHI poOOTH
CITKH,

79



Po30din 3. ModenoeaHHs ma sepudbikayis MamepiansHo-iHgpopmauiliHux npoyecie BC

2)"m,mT R(N):m%%® m,
TOOTO B CITHI ICHYE B3aEMOJOCSIKHICTh MAapKyBaHb, y TOMY 4YHCII 1

MOYAaTKOBOTO MapKyBaHHS, W0 BHU3HAYa€ BIJACYTHICTh TYNHKIB Ta
3alUKIIIOBAaHb Y pOOOTI CITKH.

3.3. Momudikauii ciTkoBUX MojieJieil TUCKPeTHUX BUPOOHUYMX
npoiecis
3.3.1. Ipu3HayeHHs KJIaciB CiTKOBUX MojeJiei
JAMCKPETHUX BUPOOHHYMX MPOLIECiB

Citku Ilerpi, sk MaTeMaTH4YHHUU 3acid OMUCY JOCIHIDKYBaAaHHX
JMCKPETHUX 00’ €KTIB, BIAOOpakatOTh JIOTIYHY MOCIITOBHICTH MOJIH, M0
BUHHKAIOTH y mpoleci X (yHKIIOHYBaHHS, 10 SKUX BIJHOCSTH | BUPOOHHYI
cucteMd. Llg mMOCHITOBHICTH MO Ma€e XapaKTEPUCTHKH IapajeibHUX
NpoIeciB, KIMTbKICHUN aHaNI3 IKMX MOTPeOye BU3HAYCHHS Y MOJIeI 4aCOBUX
XapaKTepUCTUK 00’ €KTa MOJICIIOBAHHS, BJIACTHBOCTEH  JUCKPETHUX
00’ €KTIB, IO JUHAMIYHO 3MIHIOIOTHCS, (GIKCOBAHOTO (IIPIOPUTETHOTO)
MOPSIKY BUKOHAHHSI 3aIUIAHOBAHMX J(IH TOIIIO.

Kpim knacuunoro amapatry citku Ilerpi, mns omucy poOotu
BUPOOHMYUX 0araTOHOMEHKJIATYPHUX CHCTEM BHKOPHCTOBYIOThCS Taki il
Mo diKkarii:

1. KosibopoBi ciTkH.

B mux citkax mapkepu € 3aco0aMu TMpPEACTABICHHS IHMHAMIYHHUX
00’ €KTIB, SIKI XapaKTepH3ylThCcsi HaOopoM arpuOyTiB. KoxxHoMmy atpubyTy
CTaBUThCS Yy BIINMOBIAHICTH KOJIp Mapkepa, a mnpaBwia 30YyKCHHS Ta
CIIpALIOBaHHS ~ TEPEXOJIB  BPaxOBYIOTh KOMOIHalii  KOJBOPIB, IO
3'SBIISIIOTBCS Yy TO3HMINSX CiTkU. [IpaBmino 30yDKEHHS Mepexony y
KOJILOPOBI#l CITIII JOMOBHIOETHCS YMOBOIO, 110 Tependavyae BUOIp MapkepiB
TIMIBKM BU3HAYEHUX KOJBOPIB 3 BXIAHUX TO3MIIHA [BOTO MEPEXOAY.
CrpaiboByBaHHS TIEPEXOJy JIOTIOBHIOETHCS YMOBOIO PO3MIIICHHS Yy
BUXITHUX TIO3HIIIAX MapKepiB BIAMOBITHUX KOJLOPIB.

IIpu wMonemoBaHHI POOOTH TUCKPETHHX TPOILECIB BUPOOHMUOL
CHCTEMH KOJBbOPOBI MapKepH MOXYTh BioOpakaTH pi3HI eleMEeHTH
MaTepialbHUX MOTOKIB, 30KpeMa TUITH 00pOOITIOBaHMX JeTallel, IHCTPYMEHT
a0o eneMeHTH iHPOPMALIHHUX MMOTOKIB, HANPUKIAJ, (YHKIIOHATBHUI CTaH
yCTaTKyBaHHSI.

2. Yacosi ciTku.

Lli ciTKM BHKOPHCTOBYIOThCS JUISI PEAICTUYHOTO BITOOpAKECHHS
NPOILIECIB Ta MO/I, SKi BAMArarTh JIIsl CBOTO 3BEpIICHHS IEBHOTO Yacy.

B dvacoBuX ciTKax KOKHIM MO3MWIIIT MPU3HAYAETHCA Yac 3aTPUMKHU
MapKepa, SKUH BPaxOBYEThCsl IPH BUKOHAHHI MPOIEypU MEPEBIPKH YMOBH
30y/DKEHHSI TIepexo/iiB, TOOTO SKIIO MapKep HaIiIIOB A0 MO3HILi, TO
NOPOTSTOM BCTAHOBJICHOTO 4acy Iied MapKep HE BpPaXOBYETHCS y IMpaBHII
30ymKeHHsT OyIb-IKOTO TMEPEeXOoJy CITKH, MOB’ S3aHOTO BXIAHOKI IYrol0 3
I[I€10 TIO3UIIEIO.
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YacoBi ciTKM dacTilie BUKOPUCTOBYIOTHCS Yy BHIAIKaX, KOJH
HEOOXiJHO BHMKOHATH TIEBHI PO3PaXyHKH dYacy pOOOTH MOJETbOBAHUX
00’ ekTiB 200 BUKOHATH KUTbKICHUH aHaJi3 pOOOTH CHCTEMHU.

Citku Iletpi Buny (P, T, F, H, Z, my) Ha3uBarOTbCS YaCOBHMH
cirkamu Iletpi, 1e Z: P ® R' — uac 3aTpumku mapkepis y mosumisx, R —
MHOJKMHA JJOJJATHUX TIHCHUX YHCE.

@OyHKI[IOHYBaHHS YaCOBHMX CITOK MiAIOPSIIKOBYETHCS HACTYITHUM
MIpaBUIIAM

1) Mmapkepu B TO3HUIIAX MOXYTh TepeOyBaTH B JIBOX CTaHaxX:
JIOCTYITHOMY 1 HEIOCTYITHOMY;

2) nepexoau th T BBaxkarOTbCd IHINIMOBAHUMH, SKIIO UII HHUX
BUKOHaHi yMoBH 30ymkenns " pi 1 'tj: m(p) 3 F(p;, t) i y kKoxHiit mo3umii
BIJIIOBITHE 11ilf YMOBI1 YHCIIO JTOCTYITHUX MapKepiB,;

3) mepexoau CHpaIbOBYIOTh MHUTTEBO y TOW CaMHUH MOMEHT, KOJIH
BOHH BUSIBIISIIOTHCS iHIiNIHoBaHMMH. [Ipu cripaniboByBaHHI 3 KOKHOT TO3HIIIT

p 1 't; Bupansmorecs F(p;, t) noctynHuX Mapkepis, a B TO3MIi p 1 t;

nonmarotecst H(tj, pr) Mapkepis,;

4) xoXeH MapKep, 10 3poOHB Tiepexin 3 Pi y Pr, Oylie HEOCTYITHUM Y
MO3HIIIT Py MPOTATOM Yacy Z; MOYNHAOYH 3 MOMEHTY HOTO TIOSIBH B [Or, TOOTO
Z, — vac OJIOKyBaHHS MapKepa B MO3MIIi [y, IO 3aKiHYEHHI SKOTO MapKep
3HOBY CTa€ JIOCTYITHUM.

3. IlpenukatHi (mpiopurteTHi) CiTKN.

L1 mommoikaris citok IleTpli BUKOPUCTOBYETHCS JUIS MOJICITIOBAHHS
JeTepPMIHOBAHOT TMOBEAIHKM BUPOOHMYMX CHCTEM. B mux citkax BHOIp
nepexoy, KOTpUH TOBHHEH CHpAIlbOBYBaTH, 33/Ja€ThCS IMPEIUKATOM
(mpioputeTroM), SKUI JOAATKOBO BHU3HAYAE YMOBH 30YIDKEHHS KOXKHOTO
nepexoiay, o npedysae y KOHQIIKTI 3a MapKepH CITKH BIJHOCHO IHIITHX
30y/DKeHHX MepexoaiB. TakuM YuHOM, MPeAUKaT BU3HAYAE TPIOPUTETHICTD
HaJaHHS  MapkepiB  30y/DKEHHMM  TepexojaM Ta  YeproBicTh  iX
CIIpanbOBYBaHHSI.

4. TuridiTopHi citku IleTpi.

[Tpu ommci anropurmiB ynpasiinus ['BC citkamu Iletpi HeoOXigHO
MaTH 3aci0, 3a JOMOMOTOK SKOTO 3a00pOHSETHCS MOBTOPHE IHIIIFOBAHHS
omepaTopiB MiJ dYac iX BHUKOHAHHS. /[ 1bOTO BBOJATHCS IHTIOITOPHI
(3aboponsiroui) ayru, IO BUKOHYIOTH IEPEBIPKY CITKM Ha HYJIbOBE
mapkyBaHHs. CiTky, 1[I0 MaloTh IHTIOITOpHI JOyrd, Ha3UBAIOTHCA
IHT1OITOPHUMH.

InribitopHa citka mnpexacraBise coboro citky IleTpi, momoBHEHY
criemiansHO0 (yHKIiew iHnumeHtHocti F P T ® {O,]}, sIKa BBOJIUTH

iHTri0iTOpHI Ayru uis Tix map (P, t), y skux Fi(p, t) > 0.
B pesynbrari ymoBa 30y/pkeHHS niepexoay t B iHTiOITOpHIN ciTii Mae
HACTYIMHUUN BUTJIS:

*pl tU{p|F (p.t)>0}:m(p) F(p.t)&m(p)F (p.t)=0.
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[HribiTOpHI OyrH 3B’'sA3yIOTh TUIBKM MO3MINI 3 mepexoxamu (Ha
pUCYHKaX iX BiZoOpaXkaroTh HE CTPUIKaMH, a MAaJICHbKUMH KOJIaMH)
(puc. 3.7). CrpanpoByBaHHSI TIEpeXOy B IHTIOITOpPHIN CITII BHKOHYETHCS
BIIMOBIIHO /IO TpaBwiI TpocToi citku Ilerpi, ToOTO TO3WMII, TOB's3aHi
IHTIOITOPHUMHU TyraMu 3 CHPAIlbOBAHUM TIEPEXOJOM HE 3MIHIOIOTH CBOTO
MapKyBaHHS.

B 3aranpHOMY BHMAajKy iHTIOITOpHI AYTM MOXYTh MaTH KpaTHICTh

F:PPT® {O,l, 2,...} , IO TPU3BOJUTH B YMOBI 30y/KCHHS MEPEXOIy JO
NepeBipKU n‘( p) <F (p,t) Ha HEMNEepEeBUIIECHHS KITBbKOCTI MapKepiB

3HAa4YEeHHS KPaTHOCTI IyTH.

Puc. 3.7. Ineioimopua cimka

5. Iepapxiuni citku Ilerpi.

Ili xmacu CITOK PO3TISAAOTHCS SK MOJENi iepapXii mporeciB abo
AJITOPUTMIB YIIPABJIIHHS Y TUCKPETHO-TOAIHNX cucTtemax [19].

Tak, anropuT™Mu Mogar0ThC 3 N i€papXidHUX PIBHIB, 1€ JAesKi abo BCi
oreparopu i-r0 piBHs cami € alrOpUTMaMH, 0 CKJIAJAl0ThCsS 3 OMEpaTopiB,
BimHeceHux 0 (i —1)-ro piBHA, 2£1£N. AIropuTMH KOXHOTO PIiBHS
ONHKCYIOTh CBOIMH KOJILOpOBMMH citkamu [lerpi. [Ipu 1ipoMy minanroput™u i-ro
pIBHS TOJAIOThCS TPOCTUMU CTPYKTYpHUMH eJeMeHTamu citku [letpi
(mo3uitiero a0o Tepexo0M) B OJIHIN 13 CITOK I-TO pIiBHS, a MICTIUHA BOMY
ANTOPUTMY MINAJTOPUTM (OTIepaTop) MpeACTaBISIEThCs CITKO (I — 1)-ro piBHS.

Taka 0coOMUBICTD i€papXiyHOT CITKH SK MoJeNi iepapxii oOymMoBIieHa
NPUIHATAM CIIOCOOOM IHTEpHpeTallii aropuTMy ONEPaTHBHOTO YIPABIIiHHS,
KOJIH orieparopam ([tisim) criiBcTaieHi no3uitii citku [lerpi. Lle Bimpizusie 1i Bix
IHIMUX iepapXiyHUX MoJeNel, 1mo 0a3yeTbcs Ha TIPENCTABICHHI i
nepexoiaMi. BUKOpHUCTaHHS [UIsi OIMUCY MiZAITOPUTMIB KOXKHOTO DIBHA
iepapxii KopopoBUX ciTok IleTpi Bipi3HSE i CITKH B MPOCTUX i€papXidHUX
MOJICIICH.

3.3.2 Koaboposi citku Ierpi

KomsopoBi citku Iletpi € oxaHier0o 3 HAWOUIBII — BaXKIIMBHX
Moaudikarii Tpaguiiitaux citok [lerpi. 3a iX JOMOMOTO¥0 BIAETHCS TOCHUTH
KOMIAKTHO MOJIENIIOBATH CKJIAJHI CHCTEMH 3 BEJIMKHM YHCIIOM pI3HUX
JTMHAMIYHUX 00’ €KTIB.

Jlo Takux CHCTeM, 30KpeMa, BiTHOCITHCS OaraTOHOMEHKIATYpHi
OaratoBepcTaTHI THYYKi BUPOOHHIITBA.

Kounsoposa citka Iletpi (KCII) ¢popmanbHO BU3HAYAETBCS K HAOIP
BUTY:
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N=P, )W, F,H,1,y, m),
ne P ={p} — HenoposxHs KiHI[eBa MHOXHHA MTO3UIIiH;

T = {t} —HermopoXHS KiHIIEBa MHOKHUHA TIEPEXO/IIB;

W= {W} — HenoposxHs KiHI[eBa MHO)XHHA KOJBbOPIB MapKepiB;

F:P"T® {0, 1, 2..} i H:T" P® {0, 1, 2..} — dynkuii
THITMIGHTHOCTI MHOYXHH TTO3HITIH 1 TIepeX0IiB BiAIIOBIIHO;

[ :(P" W’ T® (0, 1) — pyHKiis po3moaitry KOJILOPIB MapKepiB Mo
BXIJTHUX TIO3UIiSIX TIEPEXOIIB CITKH;

y:T"(P"W® (P" W) — dyHKIIis po3moaity KOJIbOPiB MapKepis
0 BUXIJHUX TIO3UIIISX ITEPEXO/IIB CITKH,

m:(P" W® {0, 1, 2,..} —noyaTkoBe MapKyBaHHS CITKH.

Oyukiiss | moBu3Hauae ymMOBH 30yMKCHHS, a Y - TIPaBUIIO
CTIpaIlbOBYBaHHS MEPEXO[iB, BHACIIIOK YOTO 3/IMCHIOETHCS PO3MOIII
KOJIbOPIB MapKepiB MO MO3HIIAX CITKI IpH i1 PyHKIIOHYBaHHI.

YMmoBa 36ymkenns nepexony t1 T mpu neskoMy mMapkyBaHHI MMae
BUJI

"p T tdw, 1 W:n(pik,wjk)3 F(pik,t)&
It((p,l,wjl),...,(gn,wjn)):Lk:ﬁ,lﬁlz|'t|
Jlns xoxuoro t 1 T, mo 3amoBonense ymosi (3.1), y 3aramsHOMY

BUNanKy QyHKIis | ¢ BU3HAYa€ MHOXKHMHY JOTYCTHMHUX BXIJHUX PO3IOJLIIB
KOJIbOPIB MapKepiB, MPH SIKUX 151 YMOBA BUKOHY€ETHCS

C={gnw)opow T tkTnn=]).

@yHK1iA Yt AT KOXKHOTO JOIMYCTUMOTO BXigHOTo posmnoaity 3 C,

(3.2)

CTaBHUTH y BiMOBIIHICTD €IMHUHN TOTYCTUMHIA BUXITHHHA PO3MOILT KOJIBOPIB
MapKepiB 3 MHOKHUHU

C, :{gpil’le)"“’(pim’ij)8| pTt.w T Wl :J,_m,m:|t'|},

TOOTO BH3HAYa€ pe3yJbTaT CHPAIbOBYBAHHS TIEpPEXOay 1 MPaBHIIO
(bopMyBaHHS HOBOTO MapKyBaHHS CITKU

yt((p,l,wjl),...,(gn,wjn)):ggl,wh),...,(gm,wjm)a.
Toni ymoBa chopanboByBaHHS Tmiepexony t, 30ymkeHoro mpu
BXITHOMY po3nojiti komeopiB Mapkepis 'C., B Haciigok dworo Oyre

YTBOPEHO HOBE MapyBaHHs, Ma€ BHI
"p T tUt $w, T w:

(o, )= (o, w, )1 (p o, ))F (5, 4)+ (0w, )1 (0,

].l,y C =é pik,W.k U
R AL

I 7
foy. () gp.ow, )
Ha puc. 3.8 npencrasnenwnii npuknaz rpagigaoro 300paxenss KCIT

k=Lnn=|tUt]|
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JUTSL IBOX KOJIBOPIB: Wy 1 Wo (ITO3HAYEH] BIIMOBIIHO «*» 1 «- »).
®ynkuii | 1y Ui 1aHOT CITKK MPECTaBICHI HIKYE:

s 1y A to: i ts:
Ia((p1, wi)) = 1, I 2((p2, Wa)) = 0; | 5((P3, Wa), (P1, Wa)) = O;
Ia((Pr, W2)) = 0; I (P2, W) = 1, I a((Ps, Wo), (P2, W) = 1,

I t3((p3! Wl)! (p1! WZ)) = 1!
I t3((p3! WZ)! (p1! Wl)) = O!

Y u(p1, Wa) = (P2, Wo); Y (P2, W) = (Ps, Wa); Y 3((Ps, Wa),(P1, We)) = (P2, Wa);
yt3((p3! Wl)!(pL WZ)) = (p2! Wl)'

Puc. 3.8. I'paghiune 300pancenns KCIT

Bupinumo nBa okpemux Buam KCII: mepepomkyroui (IIC) i
cenektusHi (CC) ciTku.

Y nepepooxcyiouux cimxax (I1IC) copaiboByBaHHS OYIb-SIKOTO
nepexody t J03BOJEHE 33 HAsBHOCTI y BCIX BXimHux mosmmisx pl °t
Mapkepis omHoro komsopy W1 W. Ilicms chpamboByBaHHS —JIaHOTO
Mepexoy B YCiX HOTO BHXIAHHMX IO3HINSAX MICTATBCS MapKepu IHIIOTO
KOJIbOPY WgT W.

®ynkuis |y [1C 3agaeTbess HACTYITHUM YHHOM:

| t(.th‘):'\%'l G 1 C
"7 10- B iHIIOMY BHUIIa/IKY
Jie "G, — AOIyCTUMHUH BXiZHUI PO3IOALT BUAY:
Cu, :gp,l,wj),...,(gn,wj)g, p 1 tk=1n, n:|'t|,ij W
@yHkuisa Y, ('thj) y IIC nabOyBae 3HaueHb 3 00JACTI JOIMYCTHMHX
BHUXIJTHUX PO3IIOILTIB:
G, =P W) (P, W, )8G, T Cp Tt I =Tmm=]t | w, T W
Axkmo Yy, ('thj ) =Cy,» TO Tmepexit 1 mnpum cOpanbOBYBaHHI

HepepoJLKy€e MapKepH KOJIbOpY W, y BXITHUX MO3HUIISIX B MapKepu KOJIbOPY
Wy Y BUXITHUX TO3HIISX.
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YMmoBa 36ymkenns mepexoxy t1 T mpu BXimHOMY po3momimi G,
mapkyBaHHs Mutst [1C 3amucyerbes y BUL:

"pl t$wl Wim(p,w)3 F(p,t)&l t('ctw):l (3.2

Hose mapkyBanHs MG oxepkaHe B pe3ynbTaTi CIPalbOBYBAaHHS
nepexofy t mpu BXiJHOMY pO3HOALTI C,,, BA3HAYAETHCS 3a IPABUIIOM:

"pl tUt $ww T Wim(p,w)=m(p,w)- d (w)F(p,t)+] t(V\/)H (t. p),
\lll .th :1 H ! \lly C, )= IW
P8 )=
1 O - B iHIOMY BUTIAZIKY 1 O - B iHIIOMY BUMaKy
IMpuknag IIC 3 W= {wiy, W, W3, Wy} moka3anuii Ha puc. 3.9,
[TouyaTtkoBe MapKyBaHHS My 1 PyHKIIIA Y OMUCYIOThCS MaTpuismu (Tadu. 3.1,
3.2).
Tabmuns 3.1 Tabmuus 3.2

Koabsopu Koabsopu

<

m W1 Wo W3 Wy W1 Wo W3 Wy

P1 1 0 0 0 ta Wo W3 W1 Wa

o
o

P2 0 1 ) ow | w | W | ws

ITo3wumii

Ps 0 0 0 0 ts Wy Wy W3 Wa

Ilepexoan

] w | Wi | W | Wy

Puc. 3.9. I'paghiune 300pascenns [1C
Cenexmuenoio cimkoro (CC) Ha3MBa€eThCs Taka CiTKa, y sKIii
MEPeXoaU MPOITYCKAIOTh TUIbKM MapKepu MEBHUX KOJBOPIB, HE 3MIHIOIOUH
ix.
®ynkuis | ¢ mis CC 3amaerses Tak camo, sk i st [IC, a GyHKIis

Y (G ) =6 -

YmoBu 36ymkenns nepexoxy t1 T CC i IIC npu mapkyBaHHI M
ananoriuni (3.2). HoBe mapkyBanHs MC mpu crnpanboBYBaHHI TEPEXOTy
tT T mo posmofiny 'C,, BU3HAYAECTHCA 3a TIPABHIIOM:

"pl tUt$wl wim(p,w)=m(p,w)+d, (w)( F(pt)+H(t, p))

IMpuknag CC misg 1BOX KOJBOPIB Wy 1 W (MO3HAYEHI « » 1 «*»)
300paxxenuit Ha puc. 3.10. dynkuis | npencrasiena matpurieto (tadm. 3.3).
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Puc. 3.10. I'paghiune 306paxcenns CC
Otxe, y CC MHOXHHY TIEpeX0/IiB T MOKHA pO30UTH Ha iIMHOXKUHU

Ti, ne" t1 T, npomyckae mapkep komsopy Wi. ITpu meomy T =JT,,r = |V\4 :

i=1

Tabmuma 3.3
| Konsopu
W1 W2
< t1 1 0
g to 0 1
é t3| 1 0
E tu 0 1
ts 0 1

[Migcitkoro CC, mo BW3HAYEHA HAa MHOXHWHI TIepexofiB 7 I T
HasuBaeThes Taka citka [lerpi Ni= (P, Ti, Fi, Hi, M), y SKiii:
R=U(tWt);
i
"pl Pt T:F(p.t)=F(p.t);
"tI T"pl R:H (t,p)=H(t, p);
"pl R:imy(p)=m(p.w).

Koxmna mincitka N;, € 0JHOKOTIPHOIO CITKOIO 3 MapKepaMu KOJBbOPY
Wi

Omxe, anmamiza CC MoXHa 3BECTH [0 aHali3y CYKYIHOCTI
OJTHOKOJTIPHUX CITOK.

BaactuBocti KCII. PosrisiHeMO BIacTHBOCTI  OOMEXKEHOCTI,
6e3neku, 30epiraemocti Ta xuBydocti KCII.

Obmeorcenicmo ma 0Oe3nexka. bynemo po3pi3HATH Oe3leky Ta
o6mexenicts KCIT y 1inoMy i o KOKHOMY BH3HAUeHOMY KoIbopy W1 W.
Haseemo nosumito p1 P k-o6mesncenoro no xomsopy Wi W, sximo icuye
kT {0, 1, ...} Taxe, 0 Ha MHOXWHI BCIX JOCSKHUX MapKyBaHb (P, W) £ k.

Citka Ilerpi € k-o6medicenoro mo xompopy W, sIKIIO Bei 11 mo3uirii k-
00OMedHceHi TI0 KOJIbopY.

Hosuuis pl P wasuBaetbcs  k-o6medicenoio, SKmMO  icHye
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k1 {0, 1, ...} Take, 0 Ha MHOHHI BCIX JOCSDKHUX MapKyBaHb " wil W,
mp, w) £ k.

Citka Ilerpi HasuBaerbes K-obmedrcenoro, sxmo Bei il mosmirii K-
obmenceni. OKpEeMHM BHIIAJKOM K-oOmeowcenocmi ciTku B IIOMYy W
obMexeHnocTi i mo komsopy W1 W e Gesmexa i Gesmeka mo KoIbopy W
(Bumamok k= 1).

OueBHIIHO, MO SKIIO CITKa 3 PI3HOKOJIbOPOBHUMHU Mapkepamu K;

oOMeKeHa 10 KOKHOMY KOJIbopy Wi, To BoHa K-oomedcena, ne K = m%( (k,) :
i=1,

BipHo 1 3BOpOTHE: SIKIIO CiTKa 3 PI3HOKOJIBOPOBUMHU Mapkepamu K-
o6medcena, To BoHA K-o6mescena 1o Gyp-koMy Komsopy Wil W,

Amnaniz oomexeHocTi citku [leTpi 3 pi3HOKOJIBOPOBHUMH MapKepaMHu
aHAJIOTIYHUH aHaNi3y 0OMEXEHOCTI 3BUYaHOT CITKH.

36epesicenicms. Y KCII BuaimumMo 30€pexKeHICTh CITKU B MIUIOMY 1 11O
OKpEMHX KOJIbOpax.

KCII € 30epexxeHoro mo koipopy W, skmio icHye Bektop | = (1 4,
[ 2, ..., I'n), 1i>0 Takmit, mo m1a Bcix MapkyBaHb N(P, W), IOCSHKHHUX 3
novaTkoBoro My(p, W;), cripaBeuimBa piBHICTS:

é | in‘( pi,Wj) Zé | imJ(pi,Wj).
i=1 i=1

Citka Iletpi 3 pI3HOKOJIBOPOBUMH MapKepaMH Ha3UBAETHCS
30epexenoro, skio icaye Bektop | =(1 1,1 2, ..., | n), | >0, Takuii, mo mis
KoXkHOro MapkyBauus m(p, w), " p1 P," wi W, nocsmxHOro 3 mouarkooi
CITKH, CIIpaBe/INBA PIBHICTE:

g B g B
ala n‘(pi,Wj)Za lia m)(pi,Wj).
i1 j=1 i=1 =1
Sxuto KCII € 36epesxenoro mo 6yap-skomy komsopy W1 W, To BoHa
€ 30epeXeHOI0 B IIJIOMY.
Kusyuicms. KCIT N Ha3BEMO KHBOIO, SIKIIO:
1" tT T$m, M JTOCSDKHI 3 MOYaTKOBOTO MapKyBaHHS My Taki, 110
m3¥® m (to6ro MapkyBaHHs: M DOoCsDKHE 3 M);
2) " M, M 10CsHKHI 3 OYaTKOBOTO MapKyBaHHS m3® m;

3) " wi W $m nocsxae 3 mouarkosoi KCIT Take, 1m0
$p1 P,mp,w)* 0.

CenextuBHa citka N € %HBOIO 1O KOJIBOpPY W, sKIIo citka N;, sika €
(dparmenToM cenekTuBHOI CiTku N 1 BU3HaueHa Ha MHOXHUHI TiepexoiB Tj,
KHBA.

I'padm nocsoxuocri citok Ni € minrpadamu rpada mocspkHocti CC N
npu My(p) = my(p, W). Ilpu 1pomy MapkyBaHHS M, M), M0 Haiexarh rpady
nocsoxaocti CC, OyayTs Hanexatu rpady nocsukHocTi Gi citku N Tozi 1 Tibku
TOIi, KOJIN:

m(p, W) = m(p, w); m(p, W)t m(p, w), |=Lr;tti.
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Omrxe, cenektuBHa citka N >KuBa TOI 1 TUIBKHM TOJI, Koau kKoxHa N,
i =1r , xuBa.

[lepepomkyroua ciTka, HaBedeHa Ha puc. 3.9, HE € KHUBOIO.
CenexTuBHa ciTKa, mokazana Ha puc. 3.10, Takox HE € KHUBOI, OCKUIBKU
citku N1, N, HEXXUBI.

Bimnaunmo, mo KCII 3 KIHIIEBUM YHCIOM KOJILOPIB MapKepiB
eKBIBaJICHTHA 3BWYalHiiM citii [letpi 3 TOYkKM 30py MOMKIHMBOCTEH
BiIOOpa’keHHsI BIACTMBOCTEW 00 €kTa MozemoBaHHA. OJHAK BUKOPHUCTAHHS
KCIT no3Bosisie 3HAYHO CKOPOTHTH KUTHKICTh TIO3HIIIH 1 IEPEX0/1iB, HEOOXITHUX
ISt OTIMCY 00’ €KTa, 10 3HAYHO CIIPOIILYE 1 MPHUCKOPIOE TIPOLIEC MOICITIOBAHHS.

[IpakTka MO/ETIOBaHHS MOKA3ye€, 10 HE3BAXKAIOYM HA TEOPETHUHY
MOJXKJIUBICTh, 9YaCTO HE BJIAETHCS Yepe3 BEIHMKY PO3MIPHICTh Ta CKIAJHICTH
noOyayBaTH 3Budaiiny citky [lerpi ans takux 00’ exTiB, sk aiutpHUII [BC 13
3HAYHOI0 KUIBKICT 0 TEXHOJIOTIYHOTO 1 TPAHCHOPTHOTO YCTAaTKyBaHHS.
Bukopucranns x KCII ictoTHO criporye 1o 3a7aqy MOJICIIOBaHHS.

OninuMo 30imbIIeHHST 00CATY JaHUX, HEOOXITHOTO JUIS OIHUCY
cirui Ilerpi.

Hexaii g KCITTPT = n; TTi = m; TWI =r. Toxi F — marpuis
posmiprocti N m, H — ™aTpums po3MIpHOCTI m N, M — MaTpuI
po3MipHOCTI N T.

OO6csr manux (uucno enementiB) it omucy KCII Bu3HauaeThes
BHpa3oM 2mn + nr.

o6 y citmi Ilerpi 30epertu Taky »* KUTBKICTh CTaHiB, K 1 B
exBiBanienTHi i1 KCII, neobximHo koxkHii mo3mumii KCII mocraButé y
BIIMOBIAHICTE ' TO3WIN 3BUYANHINA citii. OYeBUAHO, MPHU I[OMY YHCIIO
MEPEeXOJIiB TAaKOXK 3OUTHIITUTHCS HE MEHIIE, HiK 2y r paszis. Otxke, obcsr
TaHUX JUIS il OTHUCY MOJKHA OI[IHUTH BUpa3oM 2nmr<+ nr.

TakuM YHHOM, OIIHKOIO 3MIHM OOCSTY JaHUX MOXE CIY)KUTH
BITHOIIIEHHS:

_2nmr?+nr _2mr?+r _ 2r’+r/m

2nm+nr 2m+r 2+r/m

OueBuano, mo npu I = 1 3nadenns g = 1. Jng Oyab-skoro m
BEJIMYMHA ( OLIHIOETBCS 3HM3Y BupasoM 2r7/(2 +r). Lle o3nauae, wo mpu
neperBopeHHi KCII B exkBiBasieHTHY iif 3BMyaiiHy ciuky [leTpi oOcsr nanux
3pocTae He MeHme, Hbx y 2r’/(2 + r) pasis.

Bigmitimo, mo npr M® ¥ Bemmunna g® r? TOGTO TPH TOCHTH
BesHKiit po3miprocti st orcy KCIT moTpi6HO B ¥ pasiB MeHime mam’ si,

3.3.3. Iepapxiuni kosbopoB.i citku [leTpi
[lepmn, HDK BU3HAYUTH i€EpapXiuHy KOJbOpoBY ciTKy IleTpi BBememo
HACTYITHI MOHSTTS.

88



KHuea I. lnaHysaHHs, MoOertosaHHs, sepuchikauis ma ynpasriHHs e KIC

Busnauenns 3.1. Tlepexin tj y KCIT N = (P, T, W, F, H, | , y, my)
HA3UBAETHCA PKEPETIOM, SIKIIIO

"pl P:F(p, ;) =0,

TOOTO y mepexis tj He BXOAUTH Hi OJIHIET TYTH.
Busnauenns 3.2. Ilepexin ts y KCIT N HazuBaeThCcst CTOKOM, SIKIIO
" pl P:H(ts p) =0,

TOOTO 3 mepexoy ts He BUXOAUTH Hi OJTHA JTyTa.

Busnauennss 3.3. KCII N, mo 300paxyerscsi 3B s3HHM rpadom
[IOHAMEHIIIE 3 OJTHUM JDKEPESIOM 13 OJTHUM CTOKOM, Ha3UBA€ETHCS OJIOKOM.

Busnauennss 3.4. 3B’s3yBasibHOIO ciTkoro Ns mono ©6moka N
HasuBaioTh Taky KCII, mo yrBoproersest 3 610ka N 10o1aBaHHSIM 10 HBOTO
MO3MIIi Po, sIKa HA3MBAETHCSI HYJIBOBOIO MO3MIIIEI0, 1 IyT, IO BEAYTh 3 Po B
yci jKepena i 3 ycix CcTOKiB B Pp. Takum unHOM, 3B’ sa3ytoda citka Ns Hemae
KOJTHOTO JKepena 1y 1 5KOJHOTO CTOKY ts.

[Mpukman Gmoka 3 mxepenoMm ta, ts 1 crokamu ts , t7 1 BiAmoOBigHA
1bOMY OJIOKY 3B’ sI3yI04a ciTka 300pakeHi Ha puc. 3.11.

Busnauenns 3.5. HynboBUM MapKyBaHHSIM 3B’ si3yBalibHOI CiTKH Ns
010ka N Ha3uBarOTh Take MapKyBaHHs My(Po, W), JIe B HYJIbOBIH MO3HMIIIT Po €
10 OJTHOMY MapKepy BCiX KOJBOPIB, a BC1 1HII MO3UIIiT TOPOKHI; BIIMOBITHE
iif MapKyBaHHS 0JIOKa Ha3MBAIOThH “TIOPOXKHIM”, TOOTO

"pT N, "wl W:n{p,w) =0;

"pl Ns "wl W$pol Ns:nipo, W) =1.

Puc. 3.11. Ilpuxnaou 306padicents cimox:
a — cimka y eu2ns0i 610Ky, 6 — 36’ A3Y6anbHa CiMKa
Busnauennss 3.6. biaok N Ha3uBaeTbcs KOPEKTHO C(HOPMOBAHUM,
SIKIIIO:

- iioro 3B's3yBanmbHa ciTka Ns NpH MOYATKOBOMY HYJIBOBOMY
MapKyBaHHI My(Po, W) Oe3nieuna B 1isioMy (1o BCiX KOJIbOpax), TOOTO

"pl Ns "wl W:mp,w) £1;

- Oyap-Ka  TIOCHITOBHICTH  CHOPAlbOBAaHMX  MEPEXOiiB,  sKa
peanizoBaHa B OJIOIi 3 MOPOXXHBOTO MOYATKOBOTO MapKyBaHHs My(Po, W),
3aKIHYY€EThCA MOPOKHIM MapKyBaHHSIM TUIBKH 32 YMOBH, SIKIIO KUTBbKIiCTb
CIpaIlOBaHb MepexoIiB 1 i ts otHaKOBA,

- K TOYAaTKOBI MapKyBaHHS Mhey(P, W) BHUKOPUCTOBYIOTHCS JIMIIE
TaKli, JUIsl SIKMX MalOTh MICII€ CIIBBIJHOIIICHHS:
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" m,. (p,wW)T R(N):my(p,w) AT M, (P,W);
"Pol t Bl (posw):ly (Posw) =1

3BUYAIHO TIepen0avaeThes, Mo HisKi JBa mepexou B citii [lerpi He
MOJYTh CIIPAIlbOBYBaTH OTHOYACHO.

Ha BigMiHy Bix 1poro, M JAESKAX TEPEXOJiB HE TUIBKU
JOIMYCKAEThCA OIHOYACHE CIpAIlbOBYBAaHHS, aje, HAaBIAaKH, 3a00POHSETHCS
HEOJTHOYACHE CHpalboBYBaHHs. Taki mepexoaum YTBOPIOIOTH TMepexif-
3B’ A3KY.

Busnauennss 3.7. Ilepexomom-3B’sI3K0I0 HAa3UBAIOTh  IMIMHOXHHY
Mepexo/IiB %j ={t},...,t?} , TIpU sKii 3 Oyab-gKOi 1X BXiTHOT MO3MINI Ayra

BeJIe TUTBKH B OJIMH 3 IMEPEXO/IIB, IO 3HAXOAATHCS y 3B’ SI3ITI.
CripaniboByBaHHS IIEpeXoy-3B’A3Ku # Moxe BiOyTHCS TUIBKH TOI,

KOJIM TIOPYIIIEH1 YCi BXiTHI B HHOTO TIEPEXOJIH.

Y citmi Iletpi mepexoam-3B’sI3KM  3aBXJIA MOXKHA 3aMIiHUTH
npoctuMu niepexogamu. llpukman citku Iletpi 3 mepexonamu-3B’ s3KamMu
t={t},t’}, & ={t},t’} Ta ix 3amiHOIO MPOCTHMHU MepexojaMH MOKA3AHMi
Ha puc. 3.12.

3a 0MOMOTOI0 MEPEeX0IiB-3B’ 30K JIETKO BiOOpa)kaTH 3B’ SI3KM MK
AITOPUTMaMH, MTAITOPUTMAMHU Ta OTIEPATOPAMHU.

BukopucToByrour HaBeeH1 OHATTS, JaAMO BU3HAYECHHS 1€papXidyHOL
kosibopoBoi citku [lerpi (IKCIT).

Puc. 3.12. Cimka Ilempi
3 nepexodamu-38' szkamu (a) i npocmumu nepexooamu (0)
Busnauennss 3.8. lepapxiunoro KoipopoBoto citkoro  Ilerpi

HA3UBAETHCS HAOIp N’ =(N,Q), KU CKJIAIa€cThCcsa 3 KIHIEBOI MHOXHWHU
KOPEKTHO chopMOBaHUX OJIOKIB
N={N/N =(RT.W,F.H.l . .y,m).i=012.}, mo wactkoso
BIIOPSIIKOBAHO Y BiMmoBiMHOCTI 3 BigHOMmEeHAS Q: N ® N.

Bimnomennss Q Mixk O10kamMu rpadiuyHO MPEACTABISAETHCS JCPEBOM,

KOPEHIO SKOTO BinmoBimae crapmia citka Np, mo Moxe i He OyTH KOPEKTHO
copmoBanum Oiokom (puc. 3.13, a).
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Puc. 3.13. Iepapxiuna konvoposa cimxa [lempi:
a — 0epeso BIOHOWEHHS; O —300PANCEHHS CIMKU

s Oynp-sikux 1BoxX citok N, 1 Ny, 1m0 BiIMOBIZArOTh MOYATKOBIH 1
KiHIeBiii BepMHAM JyrM JjepeBa BigHomenns citku N, HpHCYTHS
ocoOymBa mo3uitist dy | N,, 1110 Ha3uBaeThCs nyonepom Goka Ny.

[Mozuris-nyonmep Omoka N, B IKCII 300paxkaeTscss MOIBIHHUM
Kpyrom i3 cumBojioMm 0. Biox N, ay0mroeTsest moswuitiero-ayonepom dy, 1o
HaneXuTh TUTbKH citii N,. Takum unHOM, iHACKCH Iy0rnepa 1 JyOiarordoro
HUM OJIOKa 3aBXKIH 30iratoThcsi. MK BXiTHUMH (BUXITHUMU) MEPEXOJaMH
ayonepa 1 Jokepenamu (cTokamu) JyONIOIOUOTO HHUM OJIOKa Mae MicIie
B3a€MHOO/IHO3HAYHA BiMOBIIHICTE. [IpH 1IbOMY KOKEH BXifHIH (BUXiTHUIT)
nepexia ayosiepa i cmiBcTaBiieHe HoMy jkepeno (CTiK) y IyOIo04oMy
0710111 BXOAATDH B OJIMH MEPEXiI-3B’ A3KY.

VY crapmriit IKCII, nmoka3awniii Ha puc. 3.13, 6, MicTsaTbest xyosepu dy i
dz 6moxkiB Ny 1 Np, y 6morti Ny — my6epu dy 1 dg 670kiB N3 1 Na, y Ommorti N —
nayonep ds 6;moka Ns, y 6mo1ti N3 — gy6ep dg 6:1oka Ne.

VY IKCII icHYIOTb HACTYIHI EPEX0I1-3B’ A3KU:

={t’. 00505 b={6.5.6.6);

t={ts. 5,15, 15,65} 1 ={t. 1}
npuyoMy BXigHomy mepexoxy t. ay6mepa o B crapmiii citmi No
criBcTaBiieHe pkepeno t B Gioni Ni, a BuxinHomy nepexomy to — crik tg,
BXisHOMY nepexony t, ny6nepa ds B 6nomi Np criBcrapiene mxepeno to B
6noui N3, a BuXigHOMY epexosy ti —crik t3 i T.1.

Busnauenns 3.9. IloyatkoBi MapkyBanHs 670KiB N 1 cTapmioi citku
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No B IKCIT N = {Ni} moro/pkeHi HacTyITHUM YHHOM:

- SKIIO BCi MO3MIIi AyOnmor04yoro Olioka MOPOXKHI, TO B ayOnepi
Mapkep BiCYTHIl, TOOTO

"pl N "wi W:m(p,w)=0p m(d;,w)=0;

- SIKIIO HE BCl Mo3uLii AyOor04doro OJOKY MOPOXHI, TO B Ay0Oiepi
3HAXOAMUTHCS MapKep TOTO K KOJIBOPY, IO i y AyOI00doMy OJIo1i 1, KpiM
[BOTO,

"ol ot T N wE Wl (dw) =1 ((pjl,w),...,(pjn,w)),n:|'t's|.

Hnst  anroputmiB  ynpasninas [BC  mosumii-nyonepu  IKCIT
O3HAYaIOTh HACTYITHE. KOKHOMY AyOJepy BIANOBIAa€ MiZaJTOPHUTM, IO €
QITOPUTMOM, OIUC SIKOTO 3aJaeThesi AyOmrorounM  OimokoM. SIKmo B
TyOmoroyoMy OJI0II MICTHTBCS CBilf AyOJsiep, TO HOMY TakoX BiOmoOBigae
MIJAJITOPUTM, aJie BXKe OUTBIII HU3BKOTO PIBHSI CKJIQJHOCTI, 1 TaK JOTH, MOKH
SKOMY-HEeOyib ayOsiepy He Oyzae BimmoBimatu omepaTtop. CHiBBiTHOMIECHHS
ATOPUTMIB 3a CKJIQJHICTIO BHM3HAYAETHCS JEPEBOM BiIHOLIEHB. DPIBEHBb
CKJIAJJHOCTI MiJaJTOPUTMy THM BHIIWH, YUM OJIDKYE MO KOPEHS JepeBa
3HAXOJUTHCS CITKA, sIKa MICTUTh JyOJjep, IO BiAMOBiIae [BOMY
MiIaITOPUTMY.

Sk miganroput™Mu anroputMy ympasiinHs ['BC MoxHa BUAIMTH
airoputmu  ympasniHHs  ATCC, poOoToM-mTadenepoM, aBTOHOMHHUM
TPAHCIOPTHUM MOJTYJIEM TOIIIO.

Takum yuHOM, iepapxiyna citka IleTpi 103BoJIs€ y SBHOMY BUTJIISI
BiOMBaTH iepapxXil0 omepaTopiB B anropurmax ympasniHas ['BC i
BUKOPUCTOBYBATH ii PH OIHUCi aJITOPUTMIB.

3 w™eroro Mmoaubikamii 3actocyemo gm0 IKCIT nBi omeparii:
3aMilieHHs ayoiepa OJIOKOM i 3aMIIIeHHS BYy3Jia TyOJIepOM.

Oneparris 3amimeHHs yosiepa 0JI0KOM IMOJISTaE B HACTYITHOMY. CiTKa
3 Ty0epom, Mo 3aMIIa€ThCs, TOETHYETHCS 3 AYOTIOI0YNM OJIOKOM MUISIXOM
3aMiHM BIIMOBIIHUX TMEPEXOMIIB-3B' 30K EKBIBAJICHTHUMHU IM MPOCTUMH
Mepexo/iaMi; 3 OTPUMAHOI CITKHM BIIJANSEThCSA IMO3HUIISA-AyOJIep pa3oM 3
IHIIMJICHTHUMU 3 HEIO TyraMHu.

[lpuknax BUKOHAaHHA 1IIi€i omepanii HaBeAeHWd Ha puc. 3.14.
Iepapxiuna citka (puc. 3.14, a) micns 00’ €IHAHHS CITKH, IO MICTHTD
ayonep di, 3 ayomorounm 6;0koM Nj MepeTBOPIOETHCS B CITKY, 300pakeHy
Ha puc. 3.14, 6. Ilicna BupaneHHs TO3MIil O; Ta IHIMACHTHUX T AyT
OTPUMAEMO CITKY, MIOKa3aHy Ha puc. 3.14, 6.
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a) 8)
Puc. 3.14. Iepapxiuna cimka (a) i npuxnao onepayiti 3amiujenns
oybnepa (0) i eyzna (8)

B pesynbrari mocniioBHOTO 3aMimieHHs ayonepiB (y IOBUIBHOMY
nopsanky) 3 BuximHoi IKCIT BuxomuTh mpocta ciTka. 3MICT omeparrii
3aMillleHHs1 AyOJiepa Moyarae B TOMY, 10, MalOYd MHOXKHHY OTIEpaTopiB y
MiIAITOPUTMaX Y BUTJIAII OKPEMHUX OJIOKIB 1 3aCTOCOBYIOUH CYNEPITO3UILIIO,
MOKHA moOynyBatu anroput™m ynpasiiHas ['BC y Burmsai npocToi citku
[letpi.

Omnepariis 3aMillICHHs] JIOKAJII30BAHOTO BY3Jla € OOCpHEHOIO [0
oreparii 3amileHHs Ayoiepa 1 J03BoJIsie€ 3 mpocToi citku [leTpi oTpumarn
iepapxiuny.

3.4. 3aco6u Bepuddikaiii Ta aHaJi3y BJACTHBOCTEH CITKOBHX
MozaeJiei

Citrku Ilerpi, sk MaTeMaTHuHUN 3aci0 OMUCYy JOCHIIKYBAaHUX
JMCKPETHUX 00’ €KTiB, BiMOOpaKarTh JIOTIYHY MOCTIJOBHICTh IO, IO
BUHUKAIOTh Y TpoIiec X (GYHKIIOHYBaHHS, JI0 SIKUX BITHOCATH 1 BUPOOHMY1
CHCTEMH.

Il mMOCHIZOBHICTh TOMIH Ma€ XapaKTepUCTHKH MapajelbHUX
MpoIleciB, aHAJII3 SKUX MOTPeOye BUSHAYCHHS HACTYITHUX YMOB!

1) moBTOpHA iHiIia)i3allisg OMepallii B MPOIeCci JOMycTUMa TUTbKH
ITICIIS 3aBEPILICHHS MTOTIEPETHBOTO ii BAKOHAHHS Y CHCTEMI,

2) BUKOPHUCTAaHHS B JMCKPETHI CHUCTEMi pEeCcypciB Mae KUIbKIiCHE
0OMeXEeHHS TI0 3aCTOCYBaHHIO;

3) y B3aeMoiii YacTHH mapaleIbHUX MPOIECIB HE MOBUHHO
3'SBASATHCA OJOKYBaHb PO3BUTKY TMOJii, TYNUKOBUX CTaHiB abo
3aIMKIIIOBaHb Y BUKOHAHHI IMTOCTIIOBHUX JTIH.

[lepeBipka 1HMX yYMOB TPAKTUYHO O3HAYA€  BCTAHOBJICHHS
BIIACTHBOCTEH JaWHaMIKu poOotu citku I[letpi, a came 0OMEXKEHOCTI,
0€3MeYHOCTI Ta JKUTTEBOCTI.

Posrnsinemo citky Iletpi sik MareMaTHUHY CHUCTEMY JUIS SIKICHOTO
aHaJi3y TUHAMIKA POOOTH TUCKPETHUX 00’ €KTIB.

Tak CTpyKTYpHiI eNeMEeHTH CIiTKM TIOBHHHI IHTEpIpeTyBaTUCS
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HACTYITHUM YMHOM: TMO3MIIii — IIle YMOBH BUKOHAHHS a00 O3HAKH 31HCHEHHS
miii (omepariiif) Ha 00’ €KTi; Tepexoan — Ie MOJil, IO 3IICHIOITHCA Ha
00’€KkTi y BUNAAKY BHKOHAHHS HEOOXIJIHUX YMOB; MapKyBaHHI — II€
MOTOYHUH CcTaH 00’ €KTA.

Tomy cratmuHi BJIacCTUBOCTI 00 €KTa BU3HAuYae TpadoBa YacCTHHA
citrku Iletpi, a TMHAMIYHI — MOYATKOBE MapKyBaHHS 1 MpaBuIia 30yHKEHHS-
CIIpanbOBYBaHHS MEPeXoaiB (MOIEITIOBaHHS POOOTH).

ITpu omuci mpoueciB citkamu Ilerpi Oyap-siKke MapKyBaHHS CITKU
aCOIIFOETbCS 3 BH3HAUYEHHMM  CTAHOM  MOJEIIOEMOTO 00’ €KTa.
CnpanpoByBaHHa Oyap-skoro nepexony tj cirku N mos’s3aHe 31 3MIHOIO
foro crany (BUKOHaHHSIM €JIEMEHTapHOI i1 y Impo1ieci).

[TepeBipka BIACTUBOCTEH CITOK MOYK€ BUKOHYBATHUCH IUISIXOM:

1) nociKeHHS CTPYKTYPH JiepeBa TOCSKHOCTI;

2) nocCTipKEHHS MaTPUYHOTO ToJIaHHs citku [letpi;

3) penyKLiHOTO aHaNi3y CTPYKTypH 1 JWHAMIKH pPOOOTH CITKH
[letpi.

3.4.1. locigkeHHs JepeBa T0CAKHOCTI

[TouaTkOBOMY MapKyBaHHIO BiJIIOBiJJa€ KOPEHEBA BEPILIHHA JIEPEBa,
a Ayrd, BiAMIYEHHI epexoaMH tj, 3’ €HYI0Th BepIINHU-MapKyBaHHs, IO €
0e3nocepeHbO JOCSHKHUMU TIPH CIIPAIlbOBYBaHHI {;.

JlepeBO  MOCSHKHOCTI B 3arajlbHOMy BHIIaJKy MOXe OyTu
HECKIHUCHHHUM 3 BEpPIIMHAMH TAKUX THUIIIB:

— BHYTpIIIHE MapKyBaHHS, SKE€ € JOCSHKHHM 3 TI0YaTKOBOTO
MapKyBaHHs Ta He € TynukoBuM (puc. 3.15, a);

—TynukoBe MapkyBanHs (puc. 3.15, 6), 3 sKOro HEe MOXe
CIpallbOBYBATH Hi OJIMH MEPEXiJ;

— nyomroroue MapkyBaHHs M), (puc. 3.15, 6), sike BIINOBiZae BXke
BBEJICHOMY paHillleé y JIepeBO MapKyBaHHIO M = M. SIKmo Ha UUIIXy 3
MOYATKOBOTO MAapKyBaHHA JI0 IT), 3yCTpidaeThcsi MapKyBaHHS M= M), To M)
CTae MapKyBaHHSM-ITUKJIOM a00 MUKITIYHUM MapKyBaHHsaM M, (puc. 3.15, 2);

— HaKONMYYyI0Ue MapKyBaHHS M), BIAMOBIAHO SIKOMY Ha IUISAXY Bin

MOYAaTKOBOTO MAapKyBaHHS ICHY€ iHIE MapKyBaHHA M Take, mo ME m,
(puc. 3.15, 0).
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2 /
a 6) [ m=m ][

—

Puc. 3.15 T unu MapKy8amv. a — 6Hympzum€, 6 — mynukose,
8 — 0ybnoye; & — Yyukiiune, 0 — HaKOnU4yye

HeckiHueHHICTh JlepeBa MOKJIMBA TUIBKH Yy BHIIQJKy iCHYBAaHHS
HAaKOTMYYIOYMX MapKyBaHb, $Ki TOPOJUKYIOTh IIMKIIYHE TTIOBTOPEHHS
OJTHAKOBHX TTOCIIIZIOBHOCTEH CIIPAIbOBYIOUMX EPEXOIIB.

Jyis Toro mo0 moOyayBaTH CKIHYCHHE JAEPEBO JTOCSKHOCTI 1 TIOJIaTH
MpoIec HECKIHUEHHOTO HAKOTMWYYBaHHS MapKepiB y TMO3HUISX CITKH,
BBOJMTHCS TO3HAYEHHS Y BUIIIAAI CHUMBOJY W, KM Mae HACTYyNHI
BJIACTUBOCTI:

w+a=w, wW—a=w, a<w.

Toni anroputM TOOYIOBM CKIHYEHHOTO JIepeBa  JOCSKHOCTI
0a3yeTbCsl HAa HACTYITHUX TOJIOKEHHSX

1. ITocnimoBHO ~ OOpOOMNSAIOTHCS  BEPUIMHU-MApKyBaHHS,  SIKi
YTBOPIOIOTHCSI BHACIIJOK CIPAIlbOBYBAHHS IEPEXOMJIB 13 IMOYATKOBOTO
MapKyBaHHsS ciTku. PesynpratoMm 00poOku KiHIeBUX (HEOOpOOIEHUX)
BEpIIMH € X TEPEeTBOPEHHS B OJWH 3 HACTYMTHHX THITIB. TYIMHKOBY YH
TyOITIOI0TYy.

2. SIkIo moToYHEe MapKyBaHHS MHe KBATIPIKYETHCS SK OJMH 3 TBOX
HaBEJIEHUX THUMIB BEPIIMH, TO M cTa€ BHYTpiIHBOIO. [l KOXHOT
BHYTPIIIHBOT BEPIIMHY HAI|ICTaBI BAKOHAHHS YMOBH 30y/PKEHHS TIEPEX0/1iB
1 mpaBmsia iX CHpanboBYBaHHS (OPMYEThCA MIIMHOKHMHA O€3MOCepeTHbO
TOCSHKHUX MapKyBaHb, KOTP1 y IepeBi CTalOTh KIHIIEBUMH BEpPIIMHAMH.

HoBi kiHmeBi MapkyBaHHs MC BU3HAYAIOTBCS 3a pe3yJbTaTaMu
CTIpaIibOBYBaHHS 30y/DKEHUX Y MIIEPEXO/IiB 32 HACTYMTHUMH MPaBHIIAMH

— ko M(p;) =w, To mgp;) =w;

—SKIIO Ha HUIAXY 3 MOYaTKOBOTO MapKyBaHHA a0 MCicHye Take
MapKyBaHHs M?, o M? < m ¢i m2(p;) < m&p;), To MEp;) = w,

:e/
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—y mpoTWIeKHOMY Bumanky MEP,) 30epirae CcBOe 3HAYCHHH,
OTpUMaHe BHACTIIOK CIIPAIlbOBYBAHHS MEPEXOY.

3. Konu Bci BepminHu OyyTh 00p0OIIeH], alTOPUTM 3aBEPITYETHCS.

[ToOymoBa ckiHUEHOTO JAepeBa IOCSIKHOCTI JO3BOJHUTH MPAKTUIHO
BUKOPUCTATH HOTO IS TOCIIKEHHS BIacTUBOCTEH citku Ilerpi.

Busnauenns BnactuBoctedl citku Ilerpi Ha oOMeXeHICTh Ta
0€3MeYHICTh 3a JOMOMOTOI0 JiepeBa JOCSKHOCTI mepeadadae A0CITiHKEHHS
KO’KHO1 BEPIIUHH Tpada Ha MOTOYHY KUTBKICTh MAapKepiB B KOXKHIN MO3MUIII,
a )KUBYYICTh BCTAHOBIIOETHCS 32 YMOBU BUKOHAHHS HACTYITHUX BHMOT

— B MO3HAYEHHSX YT JepeBa BUKOPHCTaHI yCi MEPEeX0IH CIiTKH;

—HEeMae BEpIIMH JIepeBa, IO IMO3HAYAITh SK TYMUKOBI abo
HAKOTMYYIOY1 MapKyBaHHS,

— IIUTSIXH, IO BEAYTh JI0 BEPIIMH — IUKJIIYHUX MapKyBaHb, MalOTh
X04a 0 O7[HE PO3Trally’)KeHHs, SIKe CIPSMOBAHE JI0 OYaTKOBOTO MapKyBaHHS,

—icHye xo4ya O OJWH HUISX MOBEPHEHHS Y BEPIIMHY IOYaTKOBOTO
MapKyBaHHS.

[IpoTe BH3HAYMTH BIACTUBICTH 30€pira€éMoOCTi CiTKH, BUKOPHCTABIIH
JIepEBO JOCSKHOCTI HE MOYKIIHBO.

Ipukiaax BU3HAYEHHA Ta aHadi3y BiaacTuBocreill citku Ilerpi.
[Togamo 3a rpadiuamM 300pakeHHsM ciTku Ha puc. 3.16 i Teoperuko-
MHOXMHHE Ta MaTPHYHE BU3HAYCHHS, MOOYAYEMO JIEPEBO JOCSIKHOCTI (pHC.
3.17) 1 BU3BHAYMMO BJIACTHBOCTI CITKH.

Puc. 3.16. Cimka Ilempi 3 hnakonuuenHsam mapkepie
TeopeTnko-MHOKHHHE BUSHAYEHHS CITKH:
P= {p1! P2, Ps, p4)!
T = {ty, tp, t3);
Fip,t)=1mai=1,23;
F(p4, tl) = O, F(p4, tz) =1, F(pi, tz) =0mai= 1, 2, 3;
F(ps,3) =1, F(pi, t3) =0 mst i = 1, 2, 4;
H(tl, pl) = 1, H(tl, p.) =0 s i = 2, 3, 4;
H(to, p) =1mai=2, 3 H(ty, p) =0 i = 1, 4,
H(tg, p4) = 1, H(tg, p.) =0 s i = 1, 2, 3;
my(p1) = my(ps) = 1; my(p2) = my(pa) = 0.

MHOXWHU BXITHUX TTO3UINN TTEPEXO/TiB:

1= {pw P2 Pa}; t2={pa}; t3={ps}.

MHOXWHY BUXITHUX TTO3HIIIH TIEPEXO/TiB:

ti = {pd; o ={p2 p3}; t3 ={pa}.

MarpuuHe nogaHHsA:
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€l 0 Ou € 0 Ou elu

u u u
&4 0 10 0 1 00 a1
0 1 of 0 0 1§ o

[o3wmitii P1, P3, P2 — Oe3meuHi, a mo3wuiis P, — HeoOMexeHa. Tomy
CiTKa B IUTOMYy HeoOMekeHa 1 Hez0epiraroya.

[lepexoan CHpanbOBYIOTH YCi, aje € TYNHKOBE MapKyBaHHS [T,
[UKIIIYHE TTIOBTOPEHHSI MapKyBaHb M® My® N Ta moyaTkoBe MapKyBaHHS
HEIOCSDKHE 3 OyIb-SIKOTO 1HIIOTO Yy AepeBi. ToMy ciTka HEKHUBA.

o Twio )

Lukn m=m
Puc. 3.17. Kinyese doepeso docsidcrocmi

3.4.2. locaixkeHHsA MATPU4YHOro noAanus citku Iletpi

[ToOynoBa i aHaii3 nepeBa JOCSHKHOCTI MOTpeOye BCTAHOBIICHHS YCiX
JOCSOKHUX y CITIII MapKyBaHb, IO € BAKKOKO 33J]a4€i0 TIOBHOTO Tiepedopy
craniB. Tomy icHye iHIIUI croci0, AKuil mpeacTaBisie cOO00 CTPYKTYPHUN
aHalli3 CITKH, MmO O0a3yeThCs HA MATPUIll IHIUACHIIA Ta TOYATKOBOTO
MapKyBaHHS.

Buxomsium 3 ymoBHM 30y/DKEHHS Ta TpaBWJIa CIIPAIlbOBYBAHHS
NepEeXOIiB, JMHAMIKY CITKH B MIPOCTOPI CTaHIB (MapKyBaHb) MOXHA OITUCATH
PEKYPEHTHUM PIBHSIHHAM — PIGHAHHAM CMAHY CIMKU:

Mg =M1 + AU k=1, 2, ..., (33)
ne My — craH, y sKu#l niepeiize citka 3i cTany Mk y pe3ynbrari K-ro BrummBy
Uk (cripanibOByBaHHSI IEPEXO.y);

Uk = [Uj] — xepyrouwmii BekTop, komnoneHTa sikoro Uy = 1, sikmo B k-
I MOMEHT aCHHXPOHHOT'O 4acy BUHHKA€ CIIPallbOBYBaHHA Iepexony tj, abo
Ui = 0, sIKI1o crpanboByBaHHS HE BiIOYBa€eThCs;

A=[Aj] — marpuns iHOMAEHIIH MO3MMLIA Ta MEpexoiiB, eIEeMEHTH
KO BH3HAYAIOThCA HACTymHUM 4mHOM: A;j = |, sxmo mnepexin tj mae |
BUXIHUX IyT 10 mo3uuii p;, A; = -l, sxmo mepexin tj Mae | BXimHuX IyT 3
no3uuii P;, Aj = 0, sikimo nepexix tj Hemae 3B’ 13Ky 3 MO3HULIEIO ;.

Marpumro 4 MOXHa po3paxyBaTH Ha IMIJACTaBl omnepamii Hax
marpuipsiMu F =[F;j] 1 H = [H;], gxi 3agaioTs KiTpKicTh IyT, IO BUXOIATH
BIJIIOBITHO 3 MO3UIIIH 1 TEPEXOIiB:

A=H-F,

ToOTO enemeHTH F; 3a7ar0Th KUTBKICTh MapKepiB, sIKI HOTpiOHO 3abpartu 3
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no3uLii P; IpU CHpaIbOBYBaHHI mepexofy j, a enremenTH H; Bu3HauaroTh
KUTBKICTh MapKepiB, SKi HAIIPABIISIOTHCS Y TIO3MILIO [0; IPH CIIPAIlbOBYBaHH1
nepexony ;.

OueBugHO, 1O B OyIb-SIKOMY CTaHI KOMIIOHEHTH BEKTOpa
MapKyBaHHs HE MOXXYTb OyTH BiJ €MHHUMH. BOHM MOXyTh HaOyBaTH JIMIIIe
HYJIBOBHX 200 OJATHUX LIJIOYUCENTFHUX 3HaUeHb. LIs yMOBa y MaTpuuyHOMY
3anuci Mae Bursaa: My 3 O s Beix K. BpaxoByroun ocraHHE, 3 piBHSHHS
craHiB ojepxkyemMo Mg+ AsUy3 O, a mocnimoBHicTh MapkyBaHb (3.3)
MOKHA 3aMIHHTH €IMHUM BHpPa30M Yepe3 IMOoYaTKoBe MapkyBaHHi Mo 1
BEKTOP MiPaxyHKY CIIPalbOBYBaHb MEPEXOIIB CITKHU:

S=4U,;S=6&sj=1md. (3.4)
” e u
EnemeHT S BKa3ye, fKy KUIbKICTh pa3iB CIpauboBYe Imepexin tj B

MOCIIIOBHOCTI MapKyBaHb, ska e Bigx Mo 1o My. BpaxoByroun piBHSHHS
(3.4), 3 (3.3) onepxumo:

Mg = Mg + AsS (3.5)
a00 SIKIIO JTOJIATH BEKTOP 3MIHM MapKipyBaHHS

dM = My — Mo,
3 piBHsHHS (3.5) 01€pKMMO PIBHSHHS:

AsS=dM. (3.6)

Bci MoxnmBiI pillleHHS JaHOTO PIBHAHHS MOXKHA OTPHUMAaTH 3a
JOTIOMOTOI0  OJTHOTO 3  METOJIB PO3B’'S3KYy 3343y  IUIOYHCEITHLHOTO
IporpamMyBaHHS.

Po3rnsiHeMo BUKOpUCTaHHS METO/IIB JIIHIHHOT anredpu y po3B’ si3aHH1
PEKYpeHTHUX DPIBHSIHb 3MIHM CTaHIB MOJeNi ciTku. BOHM 103BOJIAIOTH Ha
OCHOBI MaTeMaTHYHOTO JOCHIDKEHHS CTPYKTypu Oirpada CiTku i
MOYATKOBOTO MapKyBaHHS Mo OLIHUTH Taki SIKICHI XapaKTEPUCTHKH CITKH,
K 0OMEXEHICTh, )KUBYJICTb.

[{itouncenbHU  BEKTOP XZgXi|i=l,nH, AKHH € PO3B’A3KOM

THIKHOT CUCTeMH

AleX =0 (3.7)
HA3UBAETHCA P-IHBAPIAHMOM.

Posrasinemo piBHsHHSA (3.3), 00M/BI YACTHHU SIKOTO IOMHOKUMO Ha
TpPaHCIIOHOBaHUH BEKTOp X'

XTeM = XTeMg + XTsAsS (3.9)
Bpaxosyioun (3.7) i Te, mo ATeX = X"e4, 3 Bupasy (3.8) ogepkimo:
X'eM = XTeMy, (3.9)

TOOTO Oy/b-SIKHMii P-IHBapiaHT XapaKTepH3ye BCl JOCSHKHI MapKyBaHHS CITKH 3
TOYKU 30pY 30€pEeKCHHS JIESIKUX BIACTHBOCTEH TPOIIECIB, IO MOJETIOIOTHCS
CITKOIO.

S0 no3HayuTH

X'sM = Ko,
ne Ko — KOHCTaHTa,
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TO IHBapiaHTHICTh JOCSHKHUX MapKyBaHb CITKM TPEJCTABUMO Y BHIJISII
CHIBBITHOIIICHHS:
X"sM = Kj = const. (3.10)
Bekrop X ToMy Ha3MBarOTh [P-iHBapiaHTOM, IIO BiH BH3HAYae
BJIACTUBOCTI CTPYKTYPH CITKH Yy PpO3MOJALII MapKepiB 3a TMO3HLISIMHU P;
HE3aJISKHO BiJI OYIb-SIKOTO JIOCSYKHOTO MapKyBaHHSI.
BpaxoByroun, 1o cucrema (3.7) MOXKe MaTH HECKIHYCHHY KUIBKICTh
pimieHb, (QyHIAMEHTAJIBHOIO CHUCTEMOIO pO3B’S3KIB CHUCTEMH JIHIHHUX
OHOPIMHUX pIBHAHb HA3WBAIOTh TaKy CYKYIHICTb pO3B's3KiB, 3a
JOTIOMOT 010 SIKOT BUPAXKAIOTHCS BCI 1HII PO3B’ SA3KH.
SIkmo panr Matpuii A JOpiBHIOE yucay HeBimomux (I = n), TO
cucrema (3.7) Mae TUIbKU HYJIbOBUH pO3B’s3KiB. SKiIo r < n, To cucrema
(3.7), xpiM HyYIHOBOTO, Ma€ HECKIHYCHHY MHOXXHUHY IHIIUX PO3B’SI3KIB,
npuuoMy (yHmaamenTanbHa (0asucHa) cucTemMa ckimamaerbes 3 (N — 1)
BEKTOPIB P-iHBapiaHT.
Panr marpumi A = [&j] po3mipom N°~ M [OpiBHIOE HAWBUIIOMY
MOPSAIKY BIIMIHHOTO BiJ HYJS BU3HAYHHKA, OJIEP’KAHOTO BUKPECIIOBAHHSIM
(n—r) croBnuiB i (M—r) psakie 3 Mmatpuili A. Takum YMHOM, BC1 iHBapiaHTH
X Ui MapKyBaHb CITKH MOKHA OTpuUMatH 3 (N —r) 0a3MCHUX pillleHb, TOOTO
n-r

X = é a, B, , ne a, - xoedimieHT niHiifHOT KOMOIHAIIi BEKTOPIB 0a3MCHUX
k=1

pimens B, . OO0’ emgnHaBmuM 3amucaHi y BUIUIAAI BEKTOPIB-PSIKIB PO3B’SI3KU

(byHIaMEHTAIBHOT CHCTEMH, OJIEP’)KUMO MATPUITIO IHBApiaHTIB UM 0a3MCHUX
po3B’sA3kiB B = gBk |k =1n- rg.

Toxi moxiono g0 (3.9) mis Oyab-SIKOTO JOCSIKHOTO MAapKyBaHHS
OyaemMo Matu:

BeM = B*Mj = Ko. (3.11)

SIKIIO BCi KOMIIOHEHTH P-iHBapiaHTa HEBix' €MHi, HOTO Ha3MBAIOTH -
JIQHITIOTOM.

[loBHMIi p-maHIfor — 1€ P-iHBapiaHT, BCi KOMIIOHEHTH SKOTO
J0JIaTH1, TOOTO TIOBHMIA P-JIAHITIOT BKJIFOYA€E BCI TIO3MIIIT CITKH.

Citka Ilerpi iHBapiaHTHa, SIKIIO A HEl ICHye TOBHUUN P-JIAHIJIOT.
[ToBHMIA P-JIaHIFOT MOTPIOHO HIYKATH Cepel YCiX pillleHb (pyHIaMEeHTAIbHOT
cucteMd B a0o 1X JIiHIIHOT KOMOIHAIi].

Ineapianmna cimka Iletpi € 0OMexeHO0, alie 00MeKeHa CiTKa MOXKE He
OyTH iHBapiaHTHOIO, TOOTO HE MaTH MOBHOTO JaHItora. Lle BUIUMBae 3 TOTO,
o Ko X — MOBHUM [P-JIAHITIOT i XToM = Ko, TO 3BaxkeHa cyma MapkepiB 3a

n
BCIMa MO3MILISIMU é xm =K, € oOMexeHOr. A OCKUIBKH X; — JIOJaTHi 1 BCA
i=1
cyma oOMekeHa, TO 1 MapKyBaHHs M) BCIX MO3MIIIH ciTku oOMexeHi. HeoOximHO
3ayBKUTH, IO SIKIIO MOBHHUM P-JIAHIIIOT € OJMMHUYHUM BEKTOPOM, TO CiTKa €
0e3MeYHOIO.
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Po3rnsiHeMO HACTYNHY XapaKTePHCTUKY CITKH — JKHUBYYICTb,
BU3HAYCHHS K01 0a3yeThCsl Ha 00YHCIIeHHI t-iHBapiaHTIB.

[{itouncnenuit  Bekrop Y = gyj ] =l,_mH HasuBaeTbca -

iHeapianmoMm, SIKIIO BIH € PO3B’ I3KOM JIIHIHHOT OTHOPITHOT CUCTEMH

AsY = 0. (312

SIkmo 3Ha4yeHHs t-iHBapiaHTa mifgcTaBUTH B piBHSIHHSA (3.5) 3amicTh
BEKTOpa IMIPaXyHKY CIPAIbOBYBaHb MEPEXOJIIB S TO BUSBUTKCS, 10

M = Mg + AsY = M.

3Bigcu BumauBae, mo gkmo Y 1 0, To ciTka criiika, TOOTO MiCiIs
JESKUX CHpalbOBYBaHb MEPEXO/IiB BOHA MOBEPTAETHCS B MOYATKOBHI CTaH
Mo. CrilikicTh ciTKH TOB's3aHa 3 1 [HUKIIYHOKO MOBTOPIOBAHICTIO,
nounHarouu 31 crany Mo. HeoOximHO 3a3HauuTH, IO cepea po3B’S3KiB
cuctemu (3.12) MoxyTh OyTH 1 Taki BEeKTOpH Y, KOMIIOHEHTH SIKHUX BiJl' €MHI.

[oBuuii t-nanHmror — e t-iHBapiaHT, BCI KOMIIOHEHTH SIKOTO JIOJIATHI.
[ToBHwMii t-maHIIOr BKIIIOYAE YCi MEepexou CiTKH. SIKIo citka mMae moBHUIA t-
JIAHITIOT, TO BOHA CMIliKA, O € TUIBKK HEOOXITHOI0 YMOBOIO XHBYYOCTI TPH
Oyllb-IKOMY TIOYaTKOBOMY MAapKyBaHHI, OCKUIbKM BCTaHOBJICHO, IO B
TMIOCITIIOBHOCTI MapKyBaHb BiI My 10 M= My CHPaIbOBYIOTH BC1 MEPEXO.IH, aje
HE BH3HAUEHO YW ICHYIOTh TYMHMKOBI MapKyBaHH:. [lomryk moBHoro t-maHirora
3IIHCHIOETHCS TTOJTIOHO 0 TIONIYKY MOBHOTO [P-JIAHITIOTA.

ToOro, siKmo panr MaTpuili A IOpIBHIOE YucTy HeBimomux (I = m),
To cucrema (3.12) Mae TUTbKM HYJIBOBHH PO3B s3KiB. Skmo r < m, to
cuctema (3.12), kpiM HYJIBOBOr0, Ma€ HECKIHYCHHY MHOXUHY IHIIUX
PO3B’sI3KiB, pudoMy (yHIaMeHTanbHa (0a3McHA) CHCTEMa CKIIAJA€EThCs 3
(m—r) BekTopiB t-iHBapiaHT.

TakuM YyMHOM, SIKIIO CITKA >XKMBAa 1 oOMEXeHa, TO BOHA CTIHMKa 1
iHBapiaHTHa. ToMy /s OCTaTOYHOrO BHpIIEHHS 3a/Jadi aHalizy Ha
KHUBYYICTh IOTPIOHO MEPEBIPUTH CITKY Ha JOCSIKHICTH TYMUKOBUX CTAHIB.

Tynuk — 11e JOCSHKHUM 3 TOYaTKOBOTO MAapKyBaHHS CTaH, y IKOMY He
30y/DKEHUH 5KO/IEH 3 TIEPEXO/IiB CITKH.

3anumemMo yMOBY 30yIKEHHS Iepexoy {j y HacTylHOMY BUTJISIAL

n n

é Fi,-m3 é Fij’j:llm

i=1 i=1
abo

FeM 3 FeE,
ne E —onuHnunuii BexTop.

Ockinbku MHOXHMHA jgocsraemMux MapkyBanb R(N) moBuHHa
3a710BOJIbHATH YMOBI (3.11), TO BiACYTHICTH 30y )KYBaHHUX MEPEXOIB IS M
T R(N) Heo6Xi/[HO BU3HAUMTH 3 PO3B’ A3KY CHCTEMH

1 ByM =BgM,,

{FM =F(E- E

Axmo 1 cucrema Mae po3B’s30k M, To nesike 1 MapkKyBaHHS €

(3.13)
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TYIUKOBUM, B IHIIOMY BUIIAJIKy CiTKa HEMA€E TYMHKIB 1 € KHBOIO.

3.4.3. Penykuiiinuii anaui3 crpykrypu i aunamiku podoru cirku Ierpi

BaxkicTh 3aCTOCYBaHHS MAaTPUYHOTO AOCIHIIKEHHS IMOJISTae B TOMY,
0 PO3B’SI3aHHS PIBHSAHL € HEOOXIMHUM Ui BU3HAYCHHS >KUBYUOCTI Ta
noTpedye 3HAXO/DKEHHS PAaHTy MaTpulli, IO € CKIAJHOIO 3aJaueio IMpH
BEJMKIii po3MipHOCTi MaTpulli citku [lerpi. Kpim Toro, po3s’sizkaM MOXYTb
BIJIOBIIATH HEJOMYCTHMI MOCIJIOBHOCTI 3amycKy IepexoiiB abo B3arai
JEKiIbKa TOCTIIOBHOCTEH.

Tomy HaOynmu TOMMpPEHHS PEAYKIIHI METOIM IOCHIKEHHS, M0
T03BOJISIIOTH  3aCTOCYBaTH A0 citku IleTpi CTPYKTYpHO-(YKHIIIOHAIBbHI
MEePETBOPEHHS, 10 0a3yrOThCS Ha JIEKOMITO3UIlT 3 METOI0 3MEHIIEHHS
PO3MIPHOCTI CITKM a00 MHOXHHHU JOCSHKHOCTI Ta CHPOINEHHS HpPOIETypH
aHaJi3y BIACTUBOCTEH JUHAMIKH POOOTH.

Peoykyin — 1e mpoueaypa TOMOMOP(GIYHOTO IEPETBOPEHHS
nepBuHHOI citku Iletpi B ii pemykoBaHuii 00pa3, B SKOMY 30epiraroTbes
JOCITI/DKYBaH1 BIACTUBOCTI Ta MPUHIUNKM (DYHKI[IOHYBaHHS OPHUTIHAIBHOT
CiTku. Sk HacmioK, aHai3 CIPOIICHHOI CITKH JacTh BIOIOBIAb PO
BJIACTUBOCTI TIEPBUHHOI.

Bci meronm mpoBemeHHst peaykiii B citkax Iletpi 6a3zyroThcst Ha
pIBHUX croco0ax eGuoinenHs niocimoxk Ta iX TONANBIIOTO 3aMilyeHHs
IHIIUMU CTPYKTYPHUMH T0JTAHHSIMH.

BuninenHs minciTok, ski Hagani OyAyThb Ha3HBATHUCS CITKOBHUMH
Omokamu, Oa3yeTbCsi Ha TaKHX CHOCO0AaX TOJUTY TEpPBUHHOI CITKM Ha
JaCTUHHU:

1) 3a quHaMivHUMHE (PYHKITIOHATTBHIMHU) 03HAKAMH POOOTH;

2) 3a CTPYKTYPHHUMH O3HAKAMH MO0y IOBH.

Penykuist 3a ounamivnumu o3naxamu TIONSTAE Y BHJIUICHHI TaKUX
4acTUH-OJIOKIB Y IEPBUHHIHN CITII, B SKid (YHKIIOHYBaHHS 3aMIHHHKIB ITUX
OJOKIB HE 3MiHIOE pPOOOTY iX CYMDKHHMX EJEMEHTIB 1 TEepPBUHHOI CITKH
Buutomy (puc. 3.18). Toxi anami3 BIacTUBOCTEH Oyae MoOJATaTd y
BHU3HAYCHHI iX B CITKOBHX OJIOKax Ta B PeIyKOBaHOMY 00pa3i MEepBHHHOT
CITKH.

SKmo po3mip TEPBHHHOT CITKM € HAJITO BEJIUKUAM, TO 3aCTOCYBAHHS
IILOTO CIOCOOY BHSABIAETHCS MPOOJIEMATHYHHM Y 3B'S3KYy 3 HEOOXITHICTIO
BU3HAUCHHS BIIACTUBOCTEH POOOTH 3a JIOTIOMOTOI OJIHOTO 13 HaBEJICHHUX
paHillle METOJIB aHATI3y Yy CTBOPEHHX CITKOBHX OJIOKIB Ta YMOB B3a€EMOJIIi
OJIOKIB 3 IHIIIMMU €JIEMEHTaMH IEPBUHHOI CITKH.

Takum umHOM, JaHWN cnocid penykmii He Tmependadae
dbopManizoBaHUX TPOIEAYP BHUAUICHHS IMIJACITOK 1 CTBOPEHHS CITKOBUX
omokiB (puc. 3.19).

Penykuist 3a cmpyxkmyprowo no6ydosoro TONSTaE 'y BHUIUICHI Y
MIEPBUHHIN CITIII TaKUX YacTWH, SKi MAlOTh 3a3/ajieTib BU3HAYCHY IpadoBy
CTPYKTYPY 3 BXIJHUMH 1 BHUXIJHUMH e€JIeMEHTaMH (MO3UIisIMH a0
NepexoJaMH)  OJHAKOBOTO  THIY, B  SKiii TrapaHTOBaHa  HasBHICTh
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JOCTIDKYBaHUX BJIACTUBOCTEH 1 BH3HAYeHI YMOBHM KOPEKTHOI B3aeMOJii i3
30BHIIIHIMU €JIEMEHTaMHU TEePBUHHOI CITKUA. 30KpeMa, TakuMHu TpadoBUMHU
CTPYKTYpaMH MoOYIOBH CITKOBUX OJIOKIB MOXKyTh OyTH Bi3HaueHi (puc. 3.20):

1) aBTomaTHi OJOKM — CTPYKTYpPH 3 IMOCIIIOBHUM CHPSMYBaHHSIM
MO3MIIIH 1 Iepexo/IiB Bil BXOy 10 BUXOY;

2) yMOBHI OJIOKH — CTPYKTYpH i3 aJIbTCPHATUBHUM CIPSIMYBaHHSIMH
MO3MIIIH 1 Iepexo/1iB Bil BXOy 10 BUXOY;

3) mapanenbHi OJOKM — CTPYKTYpH, BHYTPIIIHI €IEMEHTH SKUX
MAarOTh CITUIBHI BXOIH 1 CIIUIbHI BUXOIH,

4) uukiIiYHI OJOKM — aBTOMATHI CTPYKTYpPH, B SKHX JIOJATKOBO
BH3HAYCHI 3BOPOTHI MOCIIIOBHOCTI, 110 3B’ I3YFOTh BUXIJ 13 BXOJIOM.

Puc. 3.18. Mexanizm pedykyii 3a OuHamivHumu o3HaKamu
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&

—

T
é‘g e
Puc. 3.19. Ilpuxnaou ounamiunoi pedyrkyii

XapakTepHOIO O3HAKOK KOpPEKTHOI ToOymoBH  ONOKIB IS
JOTPUMAHHS BJIACTHBOCTEH pPOOOTH € B3aeMoOis OJoKa i3 30BHINIHIMH
€JIEeMEHTaMHU TIePBUHHOI CITKH TUIBKH dYepe3 BXOIW Ta BHXOJH, TOOTO
BIZICYTHI 3B’ I3KM BHYTPIIIHIX €IEMEHTIB 13 30BHIIIHIMU €JIEMEHTAMHU.

3aminieHHst BUAUIEHUX OJIOKIB Ha CIIPOIIEHE iX TMOJAHHS BUKOHYETHCS
32 YMOBH, SIKIIO II€ HE MpU3BeAe A0 3MiHM (YHKIIOHYBAaHHS CYMDKHHX
€JIEMEHTIB TEPBUHHOI CITKH, TOOTO HE 3MIHUTHCS TOPSIOK CHpaIlbOBYBAaHHS
mepexoliB 1 MapKyBaHHS Tmo3wuiid. Haifidacrime BHIUICHI CITKOBI OJIOKH
nojaroThess Makpornosuiismu (puc. 3.21), maxponepexogamu (puc. 3.22) y
BUTAJIKY, SKIIO BXOJH 1 BUXOH OJIOKIB € OJJHOTO THITY, 200 00’ €THyBATbHUMHU
JAyramu B iHIIOMY BUnajky (puc. 3.23).

[Tpore, BXigHi 200 BUXIiHI €IEMEHTH OJIOKA 3aBXKIH € OJTHOTO THITY:
MO3UIIIT UM TIEPEXOIH.

Maxkpono3uyii BUKOPUCTOBYIOTBCS ISl 3aMIllIEHHs] CTPYKTYp OJIOKIB

3 TPAaHUYHUMU €JIEMEHTaMH — TO3HIIISIMHU, [0 MAIOTh 3B’ 30K 13 30BHINIHIMHA
eJIEeMEHTaMH — [TePEX0IaMHU.
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ABtomatni O6jgoku T- i P-tunis

OO0+ OO0

YmoBHi 0goxku T- i P-tunis

(DA A

Mapaneapni 6goxn T- i P-Tunis

o Rce

Hukaiuni 6ok T- i P-tumnis

COTT Y

Puc. 3.20. I'paghosi cmpyxmypu nobyoosu cimxkosux 610Kie

N - BuxigHa citka

N' - ciTkoBUI 6nok
P-tuny

rpaHnyHi enemMeHTn
ciTkoBoro 6noka

N" - peaykoBaHa ciTka

Makpono3suuia

Puc. 3.21. 3amiwenns cimxko8oeo 610Kka MAKpOno3UYiero
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N - BuxigHa citka

N' - ciTkoBui 6ok
T-tuny

rPaHUYHi enemMeHTn
ciTkoBoOro 6noka

N" - peaykoBaHa ciTka

Makponepexin

Puc. 3.22. 3amiwenns cimxkogoeo 610ka MaKkponepexooom

N - BuxigHa citka

N' - citkoBUMI
6nok T-tuny

N" - peaykoBaHa ciTka

==

makpoayra

Puc. 3.23. 3amiwenns cimxogoeo 0610ka 00’ €OHysanbHUMU Oyeamu

Maxponepexoou BUKOPUCTOBYIOTBCS IS 3aMIMIEHHS CTPYKTYpP
OJIOKIB 3 TPAaHMYHHMHU €IIEMEHTaMU — IMEPEeXOJaMH, IO MaoTh 3B’ 530K i3
30BHIITHIMY €JIEMEHTaMH — TIO3UIISIMH.

006’ eOnannsi 0ye BUKOPUCTOBYETHCS ISl 3aMIIIEHHS CTPYKTYP
OJIOKIB 3 TPaHUYHMMHU €JIEMEHTAMH PI3HUX THITIB 1 TIOJIAETHCS SK 3B’ s3Ka
“mosurist — mepexix’ abo “mepexiig — MO3UINS”, Je MO3WINS Ta Tepexii
BiZJOOpakaroTh BIMOBIIHI TPaHUYHI €lIEMEHTH OJIOKa.

TakuMm 4YHHOM, pEOyKLIHHI CIIOCOOM aHami3y MOXHa BBaXaTH
KOMOIHOBAaHMMH METOJaMHM JOCIHIDKEHHS BJIACTUBOCTEH CITOK, IO
JI03BOJISIIOTh, 3MEHIIMBIIA pO3Mip citku (muB. puc. 3.24), edeKTHBHO
3aCTOCOBYBAaTH METOJM aHANi3y JepeBa JOCSHKHOCTI YH MaTPUYHOTO
MOJIaHHS.

105



Po30din 3. ModenoeaHHs ma sepudbikayis MamepiansHo-iHgpopmauiliHux npoyecie BC

Puc. 3.24. 3acmocysarns memoois pedykyii npu 00CaiodcerHi cimku
Ilempi

3.4.4. Metoau ananiizy moaudikauiii cirok Ilerpi

JInsi KOJMBOPOBUX CITOK ICHYIOTH QHAJIOTIUHI METOAM aHaji3y
BJIACTUBOCTEH POOOTH, IO PO3TIISIAINCS Y TIOMIEPEAHIX MyHKTaX.

HaBeneMo TUIBKHM BIAMIHHOCTI y 3aCTOCYBaHHI, IO ICHYIOTH IS
METOJy aHajJi3y MaTPUYHOTO TMIOJAaHHS TPU 3HAXOJPKCHHI IHBapiaHT
KOJILOpOBOT ciTku [11].

JluHaMiKy pyXy MapkepiB y KOJBOPOBI CITIII 3amUCYIOTh
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PIBHSIHHSIM
Mk = M1 + DUy,

ne D= gDij ‘Dij = (dijI || :J?q),i :l,_n, ] :l,mg — TpPUBHMIpHA MAaTpPHIIA,

eneMeHTH sikoi Djj momaroTbest y BUTIISI BEKTOPIB-PSJIKIB PO3MIPHICTIO (.
SIkimo mo3wIis P Mae BHXIIHI IyT'H KOJBOPY C 10 mepexony tj, To dij = -1,
SIKIIIO TTO3MILS [ Ma€ BXiZHI JyT'W KOJIBOPY Cf 3 mepexony tj, To dij = 1, skimo
HEeMae JIyr Iboro Kosbopy, To dij = 0, Tooro marpuns D dopmyersest Ha 6a3i
¢ynkuii F i H i3 BpaxyBanusM ¢yHkii | iy .

BnactuBOCTI CITKM BCTAHOBIIOIOTH HACTYMHHM 4YdWHOM. Jlns
BU3HAYCHHS 0OMEKEHOCTI pO3B’ SI3yIOTh CHCTEMY:

D'V =0,
ne V = [Vi] — BekTop-cTOBmEIlh [P-iHBapiaHTH, KOMIIOHEHTH SKOTO
HOJAal0ThCs K V, = 8’" |I =1, qg.

dynnamenTanbHa cucrema B mae (N —rqQ) po3B’s3kiB, SKIIO [ — paHT
MaTpui D, N — KITBKICTh MO3UIIIH, (| — KUTBKICTh KOJILOPIB MapKepiB.

Jlnst BU3HAUYEHHS )KUBYYbOCTI PO3B’ I3yIOTh CHCTEMY:

DW=0,
ne W = [W] - Bekrop-croBmenp t-iHBapiaHTH, KOMIIOHEHTH SKOTO
noznarthes sk W, = gNj, || =1 qg.

YMoOBa iCHyBaHHS TYTHKIB B KOJIOPOBIH CITIIi 3HAXOUTHCS 3 aHAII3Y
CHCTEMH:

BeM=B"*Mqy;

O+*ME£O-EC-E,

e OZng O,j :(Om || :_q),i =J?1,j=l,mg; Oji = 1, sxmo icHye
Jyra Kosubopy G 3 pi B {j;

EC¢ = [E] — Bexrop, KOMIOHEHTH SKOTO IOJaHi Habopamu 3 (
OJTMHUIIb.

3.5. Meroanka ciTkoBOIro Mo/1eJTI0BaHHS NPoLeciB
¢pynkuionyBanus I'BC

OcHoBy (opMmani3oBaHoro mMojaHHs (PYHKIIOHYBaHHS BUPOOHHUYOT
CHCTEMH TpH pO3B's3aHHI 3a7ad OINEpPaTUBHOTO YIIPABIIHHSA CKIAJae
NPUHIUI BiOOpaKeHHS B MOJIENI MaTepiaibHO-TPAHCHOPTHUX 3B’ SI3KiB
BUPOOHMYMX MPOIECIB MPH OpraHizaiii 00CIyroByBaHHs pOOOTH OCHOBHOTO
TEXHOJIOTIYHOTO ycTaTKyBaHHs. Llell mpuHIMI nepeabadae, Mo mpoieaypa
noOyIOBH MOJIENi 3a/I0BOJIBHSE BHMOTAM MOMIYJIBHOCTI Ta CTPYKTYpHOT
MO1iIOGHOCTI.

MoaynbHICTh BU3HAYAE TTOJUT MOJISTHOBAHOTO 00’ €KTa HA €IIEMEHTH
(Moyii), T KOYKHOTO 3 SIKMX OYIy€ThCS BIaCHA MOJIEIb.

Moy mpencraBisie o000 JOCTATHBO aBTOHOMHUM 3 TEXHOJIOTTYHOT
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TOYKH 30py 00’ €KT, TOOTO 3 BiTHOCHO HEBEIHMKOI KUIBKICTIO 3B’ S3KIB I[LOTO
00’ €KTa 3 IHITUMH.

CTpykTypHa MOMIOHICTH TOJISITAE Y TOMY, IO KOXXHOMY 3HAUyIIOMY
CTPYKTYPHOMY €JIEMEHTY 00’ €KTa CTAaBUTHCS Y BIAMOBITHICTH HAOIp €JIEMEHTIB
Mojeni, iHpOpMaIiHHANA CTaH SKUX OJHO3HAYHO BU3HAYa€ (PYHKIIOHATBHUIA
craH 00’ ekta. Moen MOIYIIB arperaTyroThCs Uil OTPUMaHHS y3arajlbHEHOT
MO/IEN CUCTEMH.

Takuiét miaAXig A0 TOJAHHS JIO3BOJIUTH C(HOPMYBATH MOJIETb,
{HBapiaHTHY JI0 TEXHOJIOT1H BUPOOHUYMX MPOIIECIB, OAUHHUIL MaTepialbHUX
MOTOKIB, CTaHIB BHPOOHMYOTO YCTAaTKyBaHHS, SKi OyIyTh BHCTYIATH SK
napamMeTpy MOJIeITi.

3MiCT METOTUKM PO3KPUEMO Ha TMPHKIAAl oOmucy poOoTH
pPOOOTH30BaHOT CUCTEMH 3 JBOX BEPCTATIB, OJJHOTO TPAHCHOPTHOTO poOOTa,
BXIJIHMX T4 BUXIJJHUX HAKOTMYYBadiB JieTasiell i roToBoi mpoaykiii. Koxen
BEpCTaT Ma€ BXiJHUM HAKOTMYYBay, JIe 3HAXOAUTHCS MapTisi 00poOIOBaHUX
AeTanel, Ta BUXIIHUN HAKOMUYyBad, y SKAN Oy/e CKIaJ0OBaHO Pe3ylbTaTH
00poOku. TpaHCTIOPTHHIT POOOT BUKOHYE OTepallii 3aBaHTaXEHHS PoOOUO0T
MO3MIIii BepcTara AETALTIO 3 BXITHOTO HAKOMMYyBaya Ta PO3BAHTAKEHHS
TOTOBOI MPOJIYKIIil Y BUXiJHUI HakonudyBad. Ha BepcTaTi 0JHOYaCHO MOXKe
00poONATHCSA TUIBKK OJHA AETallb, TOOTO Ha poOouiil mo3uiii Mmae OyTH He
OinbIe oHieT gerai.

Cknamanast Mozeni (QYHKIIOHYBaHHS CHUCTEMH  3JIHCHIOETHCS
MOETAIHO.

1. BusHauyeHHsI cxeM pPyXy npeaMeTiB BHUPOOHUITBA 110 00POOHMX
pecypcax i BUiJieHHs TUIIOBUX oNepauii i mpouecis.

1) Bu3HAuUeHHs CKJIany omepaimid mporeciB  (QyHKIIOHYBaHHS
OKPEMHX €JIEMEHTIB CUCTEMH:

t1, to — omeparii 3aBaHTaxkeHHS poOOUOT mo3wmiii Bepcrata 1, 2 3
BXI/IHUX HAKOTIMYyBayYiB,

t3, 14 — omeparrii 0OpoOKku neTaneit Ha BepcraTax;

ts, ts — omeparii po3BaHTaXEHHsI TOTOBOI MPOJYKIIii 3 BEpPCTaTIB y
BHXIIHI HAKOTTUYyBayi.

2) BU3HAYCHHS YMOB BUKOHAHHS OTIepalliii:

P1, P2 — CTaH 3aBaHTaXEHHS BXIIHWX HaKomu4yBadi Bepcraris 1, 2
JeTasIMU 11 00pOOKH;

Ps, P4 — 3aBEpILICHHS 3aBaHTAXECHHS POOOYOT MO3HUIIIT BEPCTATIB 1 3aIUT
00po0KH;

Ps, Ps — 3aBepIeHHsT 00pOOKH 1 OUiKYBaHHS PO3BaHTaKEHHS PoO0OUOT
MO3MIIii BEPCTATIB,;

P7, Ps — CTaH 3aBaHTAXXCHHS BUXIJHUX HAKOIMHMYYBAadiB TOTOBOL

TPOIYKILiT,
Po, P10 — CTaH TOTOBHOCTI BepcTatiB 10 00poOku “Bepcrar ButbHUN,
P11 — CTaH TOTOBHOCTI TPAHCIOPTHOTO poOOTa 110 Omeparii

3aBaHTAXXCHHA-PO3BAHTAXKCHHAA.
3) ckmanenns rpada (miarpamMu) B3a€MO3B’3KIB Omepalliii MporeciB
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(GYHKITIOHYBaHHS KOXKHOTO €JIEMEHTA CUCTEMH

Bepctar 1 — mocmimoBHO BUKOHYye omepamii t1 ® t3 ® t5 i1
MOBEPTAETHCS Y CTaH TOTOBHOCTI,

BepcTar 2 — TMOCTIJOBHO BHUKOHYye omepamii tp ® ty ® t5 i1
MIOBEPTAETHCS Y CTaH TOTOBHOCTI,

poOOT — BUKOHYE OJHY 3 omepailiil ty, ty, ts, ts 1 MOBepTaeThCs y cTaH
TOTOBHOCTI.

2. CTpyKTypH3alisi NOBHOT0 onucy GyHKUiOHYBaAHHS CHCTEMHU.

BukoHyeThcst KOMIO3HIIIS TpadiB MPOLECIB y €IUHY MOJAETb-CITKY
GyHKIIOHYBaHHS cUCTeMHU. KOMTMO3HINS MPOBOJUTHECS depe3 00’ €HaHHS
CHTPHUX OTepaliif Ta YMOB iX BHUKOHAaHHS. Y CITII omeparii MmoJarTbes
nepexo/iaMi, YMOBH — TIO3WIIISIMH, a B IIUJIOMY MOJeNb € citkoto Iletpi 3
HEBU3HAYCHUM IIOYATKOBHM MAapKyBaHHSM 1 0€3 KOJbOPOBUX MapKepiB.
Tomy s Mozmens Oyne BimoOpakaTd MHOXKHHY BapiaHTIB TPaHCIIOPTHOTO
0oOCITyroByBaHHSI BEpCTaTiB pPOOOTOM 1 MOXKE 3aCTOCOBYBATHCS IS
BHU3HAYCHHS OpraHi3allii OmepaTuBHOTO YIPABIIHHS PyXOM JeTaneld. SKio
ATOPUTM TPAHCIIOPTHOTO OOCITYrOBYBaHHS BCTAHOBIJIEHUH, TO HEOOXiTHO
fioro opmanizyBatu y nmapaMmeTpax MoAei.

3. @opMyBaHHA ONMCY MaTepiaJlbHMX TMOTOKIiB i craHiB
BHPOOHUYHX pecypciB.

[TpoBoauThCcs  (hopMmaimizalliss KOJLOPOBHMH MapKepaMu CTaHIiB
neranel i BUpOOHMUYMX €JIEMEHTIB CUCTeMHU: BepcTaTiB i poboTa. BusHaueHi
TaKi CTaHU:

C1, C2, C3, Cs — TOTOBHICTH pO0OTAa 1O BUKOHAHHS BIAMOBITHUX
onepauiﬁ 1, to, ts, t6;

Cs — TOTOBHICTh BEPCTATIB O BUKOHAHHS OTEpaIliil 3aBaHTaXCHHS t1
abo ty;

Cs — 00pOOITFOBaHA JIETATT.

4. IlapameTpu3anisi MojeJi 3riJHO 3 BU3HAYEHUMH TEXHOJIOTisIMH
BUTOTOBJIEHHS i JOMYCTUMUMM CXeMaMU PyXy MaTepiaibHUX MOTOKIB.

[TapameTpu3ariisi Mozeni o3Ha4ae (GOpMyBaHHS B KOJBOPOBIH CiTIi
JUTS1 KOYKHOTO Tepexo, 1y QYHKINH JomycTUMUX po3noAutiB | , y . Buxomsuu 3
TOTO, IO BCTAHOBJICHWH QITOPUTM TPAHCHOPTHOTO OOCIYrOBYBaHHS
BEpCTaTiB mependavae MUKIIYHE BUKOHAHHS TOCIIZOBHOCTI omepaii ty, to,
ts, ts, 3HAUCHHS QyHKIIIN “3adapOoByBaHHS Iyr” MAaOTh OYTH TaKHMMH:

I 1(P1, C6) =1 1(P11, €1) =1 2(Po, C5) = 1; Y 1(Ps, C6) =Y 1(P11, C&2) = 1

I 2(P2, C8) =1 2(P11, €1) =1 2(P10, C5) = 1; Y 2(pa, Co) = Y 2(P11, C3) = 1;

| 3(ps, Ce) = | 4(pa, Gs) = 1; Y 3(Ps, Co) =Y a(Pe, Co) = 1;

| 5(Ps, Cs) =1 5(P11, C3) = 1; Y 5(P11, Ca) =Y 5(Po, Cs) = 1;

| 6(Pe; Cs) =1 6(P11, €2) = 1; Y 6(Ps, C6) =Y 6(P11, C1) =Y 6(Pro, Cs) = 1.

Bci iHmi 3Ha4eHHs GpyHKIiH 10piBHIOIOTH O.

5. BusHaYeHHSI NOYATKOBOI'0 CTAHY CHCTEMH.

[TouaTKOBHIA CTaH CHUCTEMHU IOJAETHCS SIK MOYATKOBE MapKyBaHHS
MO3MIIH KOJBOPOBUMH MapKepamMH 1 BHU3Ha4yae 3aBJaHHA Ha OOpOOKy
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neranel Ta MOTOYHUN (PYHKIIOHATHHHIA CTaH yCTATKyBaHHS.

Hexaii BXimHi HaKONMYyBa4l MalOTh MO OJIHIM JETaji, BEpCTaTH TOTOBI
70 3aBaHTaXEHHA 1 poOOT OUiKye BHMKOHAaHHS Nepmioi omeparii. Tomy
MOYAaTKOBE MApKyBaHHS CITKH Ma€ BUTJIISL

My(P1, Cs) = 1; My(Po, Cs) = My(P1o, Cs) = 1; My(Pws, C1) = 1.

B mutomy mMonens poOOTH30BaHOT CHCTEMH TMOKa3aHa Ha puc. 3.25.
[ToOynoBana ciTka € OOMEXKEHOI0 Ta YMOBHO JXHBOIO, TOOTO CTPYKTypa
CiTKM 0e3 TO3WIlii Pi1, P2, Pz, Ps € XKHUBOIW, OCKUIBKH BUPOOHUYE
YCTaTKyBaHHS CHCTEMH ITicias OOpoOKHM Jeraneil TOBEpPTaETbCS Y
IIOYaTKOBHM CTaH.

Puc. 3.25. Aepecamna mooenv 0608epcmamuoi pobomuzoeanoi
cucmemu
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KonTpoabHi 3anutanns

1. Po3kpmiite  ckmamoBi  cmemudikamii  mpeameTHoi  oOmacti
IHTErpOBAaHOTO  BHUPOOHMIITBA JUIi  BHM3HAYEHHS  MaTepiaibHUX  Ta
iHpopmaniitaux nporecis ['BC.

2. CchopmyiiTe MOXKIUBOCTI Ta TEepeBarn MaTeMaTHYHOTO arapary
CITKOBHX MOJeJel qucKpeTHHX BUpoOHUUnX mporecis ['BC.

3. HaBenitTh BIiIMIHHOCTI Ta YMOBHM BHKOPHUCTaHHS TMIiJIKJIaciB
CITKOBHX MOJIEJIeH TUCKPETHUX BUPOOHUYMX MPOLIECIB.

4. Po3kpwuiite MeTy Bepudikallii CITKOBHX MOJeNieil Ta 0OrpyHTYyHTe
e(EKTUBHICTh aHATI3Y iX BJIACTUBOCTEH 3a JIEPEBOM JTOCSHKHOCTI.

5. Po3kpuiiTe MOXIMBOCTI Ta €(pEeKTHBHICTh MaTpPUYHOTO 3acoba
aHaJTi3y BIACTUBOCTEH CITKOBUX MOJEIICH.

6. BusHaure 6a30Bi MPUHITUIIN Ta OCOOTUBOCTI PeAYKIIIHHOTO 3aco0a
aHaJT3y BIACTUBOCTEH CITKOBUX MOJCIICH.

7. HaBenite Ta paiiTe MOSICHEHHS HO €TAIlB METOIUKH CITKOBOTO
MoO/IeTIOBaHHA npotieciB ¢pyHkmionyBanus I'BC.
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«llJupa Oymxa eede Hac 00
npasuibHuX Oitl HIMpoxu He 2ipuie,
nioie pozym» ([Inamon Apucmoxn)

Po3ain 4
IMPOEKTYBAHHJS ITPOLECIB YIIPABJIIHHS I'BC

4.1. TexHoJiorisi NPOEKTYBaHHS AJITOPUTMIB yNIPaBJIiHHSA
BUpoOHUYNMH npouecamu I'BC

Anroputm yrpasiinasa (AY) — 1ie HOCTIA0BHICTh IUIECTIPAMOBAHUX
T, TOB‘s3aHUX 13 3a0e3MeUeHHSM BUKOHAHHS OIepalfiii BUPOOHUYOTO
nporiecy (BIT) y TBC. AY wmoxe Oyru mojaHuii sik HaOip ormeparopis
MpOLIeCy YMpaBIiHHA, IO BiAMOBiNaOTh omeparism BII, skuii Bu3Haudae
nopsAZoK ix BHKOHaHHSA. B pesymprari Momens BII moxe cayryBatu
BUXIJIHUMH JTaHUMU Ji71s ipoekTyBanHs AY I'BC.

OTtxe, po3pobka cucremu ympasiiaas [ BC nependadae mocimigoBHe
3MIIIICHEHHS HACTYITHUX €TaIliB MPOEKTYBaHHS:

— dopMmanizariiss MarepianpHO-iHPOopMariitanx mnporecieB ['BC sk
00’ exty ynpasininas (OY);

— aHai3 BIacTuBocTel pyHkuionyBanHs OY 3a HOro Moeso;

— CHHTE3 MOJICTIEH aJrOpUTMIB YIIPaBIIiHHS;

— MPOEKTYBAHHS CTPYKTYPU CUCTEMH YIPABIiHHS.

IIpo mepmmii Ta Ipyruil eran IpoeKTyBaHHS YaCTKOBO MIIJIa MOBA y
po3aini 3, komm Tiponiec (PYHKIIOHYBAaHHS BUPOOHHMYOI CHUCTEMH
MpeNICTaBIsABCSA y (OpMi CITKOBOT MOJIEIN, B SIKid BIITBOPIOETHCS i€papXis
MiApoLeciB GYHKIIOHYBaHHS ckianoBux enemenTtis ['BC.

PosrnsiHemMo  CiTKOBY  iHTepmperamito  iepapXii  miAmpoueciB
¢dbynkuionyBaHHs ckinanoBux enemeHtiB ['BC. bararoHomeHnkiaTypHe
BUPOOHUIITBO BITHOCUTKCS JI0 KIIACY CKIIAJHUX CHCTEM 3 MHOXKHHOIO PIZHUX
JIMHAMIYHUX 00’ €KTiB — MaTepialIbHUX TMOTOKIB, ycTaTKyBaHHs. Haifuacrimne
i 00'€KTH MaroTh JOJATKOBI aTpUOYTH, SKi JTO3BOJIAIOTH PO3PIBHATH iX 1
BUKOPHUCTOBYBAaTH IIi PO3ODKHOCTI JAJsl YNpaBiiHHSA (YHKIIOHYBAHHIM
CHCTEMH.

B 3amexHocTi Big HEOOXigHOTO 3a crHeruQikaieo MnpeaMeTHOL
obmactu ['BC piBHS JeTanpbHOCTI MOJAHHS, I€papxisi B CKIaJHUX
BUPOOHMYMX TMpOLECax 3aJa€ThCsl CTPYKTYPOIO, sKa CKJIAJA€ThCs 3
MHOXMHHM OUTBIII MPOCTUX MiJANPOINECiB, (YHKIT SKUX PO3KPHUBAIOTHCS
omepauisMu Hajx guHaMidHUMH 00‘ekramu ['BC. Imakme kaxyuwm, BII
CKJIQJIA€ThCS 3 N iEpapXiYHUX PIBHIB, JIe JACSIKI Y BC1 OTNeparlii miamnpomuecy i-
ro piBasg (2 £ 1 £ n) cami € nporecamu, SKi CKIANAIOThCsS 3 OTEpallii,
BifHeceHuX 10 (i — 1)-ro piBHsA. Ctapmuii piBeHb BiIIIOBIAA€ TUTBKH OJTHOMY
MIAMPOIIECYy.

SAx monens BII, sika edeKTUBHO BimoOpakae BCTAHOBIIEHY i€papXiro
MAMPOIECiB 1 aJeKBATHO  TPEACTABIIAE€  ONepalii  MepeTBOPCHHS
matepianpHux moTokiB B I'BC, 3actocoByerbcst IKCII 3 HacTymHOMO
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IHTEpIIpeTali€lo eIeMEHTIB: TO3HIISIM MTOCTABJICHI Y BIIMOBIIHICTH Oneparii
MOJIEIIOEMOTO TIPOIIeCy 1 HaJaHi iM pecypcH TEXHOJIOTTYHOI MiACHCTeMH
(ycraTkyBaHHS); mepexoiaM — MO/l 3MiHK OTepalliil; MapKkepam — OTUHHMIII
MaTepialbHUX TOTOKIB 1 CTaHM pecypciB. 3 orisay Ha oOpaHy dopmy
iHTepIpeTaiii, Mmo3ullii-ayoJepun HaO0YBalOTh HACTYITHOTO CEHCY. KOXKHIH
TaKiil MO3MIi BiANOBia€ MaKpooIepalis, sika cama € MiANPOLecOM OUTbII
HU3BKOTO pIBHS CKJIQJHOCTI TPEACTaBJICHHS, OIUC SIKOTO 33a€ThCA
3aMIIIal0YMM CiITKOBUM OJIOKOM.

bynemo BBaxatu, mo IKCII N axexBarHa BUPOOHUYIOMY TIPOIIECY,
AKmo MbK 1i enemeHTamu 1 arpuOyramu crnenudikanii BHPOOHUYOTO
nporiecy SP BCTaHOBJIEHA B3a€MOOHO3HAYHA BiIMOBIIHICTD.

Busnauenns 4.1. CITKOBOIO MOJICIIITIO BUPOOHUYOTO TpoLiecy OyaeMo

HazuBatu Taky IKCII Ny = ({ Ni} ,Q, Z), IUISL SIKOT BUKOHYIOTBCSI HACTYITH1
YMOBH:

N; :( T WL R H, i’yi’mo)’
R= Fz.ua.ue.,a.lasﬁE(quai) = AR VR R
W =W, UW, W, W, = &;
e {N,} ® { } — lepapxisi CKJIQJIOBUX BHPOOHHYOTO MPOIIECY
(niz[npouecu;)
{pC p. = f ( ) ol O} — MHO’KHHA OTIepalliil I-To miampoIiecy;
P, :{ pd|pd = fz(Nj),Q(Nj)Z Ni} — MHOXMHAa  CKJIaJOBHX

MIAMPOIECIB I-T0 MiAMPOIECY;

P ={p

MiAMPOTIECY;

p, = fs(m),mT M} — MHOXHHA PecypciB ormepariid i-ro

={t|t = f4(g),g(0i,0j)T G} — MHO)KHMHA TIOJii y 3MiHI CTaHiB i-
'O MiAMPOTIIECY;
W, :{WC

A w, = f, (d) ,dl D} — MHOXXHHA €JIEMEHTIB MaTepiaJIbHOTO

MOTOKY,
W. :{Wr

rn

w, = f6(s(m)),s(m)T SM} — MHOXXHHA (YHKIIOHAJIBHUX

CTaHIB pecypciB;

Lo={1 i Tl = ()b vy =yt Ty, = (M)}
mo(RR) =l m(pu) e
i mo (W) = f5 (s(d)).s(d)T Spf,
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Z:{z(p,w)|pT P,wi W;,z(pw)=t(0),01 O} — mapamerpu

Yyacy BUKOHAHHS omeparii BApOOHHYOTO MPOIIeCy;

€(m) — eMHICTB pecypey M;

t (0;)) —uac BUKOHAHHS OTIEpAIlil.

Toni BupoOHMumii mpomec ¢ynkmionyBanas ['BC  MmoxHa
MPEJCTaBUTH SIK CYKYITHICTh B3a€EMO3AJIEKHHUX IPOLECIB 0OCIyroBYBaHHS
I'BM, koXHUH 3 SKHX BKJIIOYAE Pi3HI migmporecu miaroroBku ['BM o
00CITyroByBaHHSI ~ 3asfBOK-BHUpOOiB  (MIATOTOBKA /IO  HaJlAro/pKEHHS,
HaJIaroJDKCHHsI, JOCTaBKa 00 €KTIB CKJIaJaHHs), CaMOOOCIYrOBYBaHHS
3asiBOK, 110 HAJXOJATh, HA BUKOHAHHS BUPOOHUYMX OTepallii i JIOCTaBKY
pe3ynbratiB Ha AC.

Takum uwmHOM, Tmpoueaypa (OpMyBaHHS CITKOBOTO TIOJAaHHS
BUPOOHUYOTO TPOIIECy MOJISATae Yy BUKOHAHHI HACTYITHUX JIiH:

— ¢opMyBaHHS OMHKCIB MaTepiaIbHUX TOTOKIB 1 CTAHIB BUPOOHUUYUX
3aco0iB;

— BU3HAYCHHS CXEM PYyXy 3aco0iB BUPOOHUIITBA 3a OOpOOHUMH
pecypcam¥ 1 BUAUICHHS] THIIOBHUX OTEpaIlii i MiAMpPOIECiB,;

— JIGKOMITO3HIIIS TOCTIKYBAHOTO MPOIIECY;

— CTPYKTYpH3allisi MOBHOTO OMHCY 3 CITKOBUX ITOJIaHb IMiIPOIIECIB,;

— mapaMeTpu3allisi MOJelNi BIAMOBITHO 1O ICHYFOUHMX TEXHOJOTIH
BUTOTOBJICHHS 1 MPUITYCTHMHX CXEM PYXY MarepiaibHUX MOTOKIB.

4.2. CunTe3 MojeJieil aaropuTMiB ynpaBJaiHHS
BUpPOoOHUYNMH npouecamu I'BC

Tperiii eranm mpoekryBanHs cucteM ympapiinHs ['BC momsirae B
oJiep’KaHHI 0OyMOBIICHOT BHKOHYBAaHHUM BHUPOOHMYMM TIPOIIECOM CTPYKTYPH
Npollecy VIPaBIiHHA, a TOTIM y (OpPMyBaHHI KOPEKTHOTO aJIrOpPUTMY
yrpaBiiHaS. OCKUTbKM B OTpuMaHiii Mojeni N Mo)kHa peatisyBaTé Maibke
OyIb-sIKy TOCITIOBHICTh PyXiB MarepiajJbHOTO TOTOKY, BU3HAYCHY B paMKax
copmoranoi crierudikarii mpeamerHoi oomacti 'BC, To cTpykrypa mporiecy
VIIPaBITiHHS BBAKAETHCS IIUTKOM 33/IaHOIO Ta aJiekBaTHO BinTBopeHoto y IKCI],
SKIIO 3 KOYKHOIO BUPOOHMYOIO OTIEPAIIIEI0 CITIBCTABUTH OTIEPATOP YIIPABIIIHH,
KUl iHimioe i BukoHaHHS. Toxi 3amaya CHHTE3Yy alrOPUTMY YIPaBIiHHS
TOJISITAE Y 3a/1aHi Iyl MHOKHHU TIepexo/iiB 7 MOJIelli BUPOOHUYOTO TIPOIIECY
Ni  BimoOpaxens h:P” W® T, mo anekBarHO BH3HAYAIOTh IOPSIOK
peamizariii omepamiii 'y koH(uiktHux cutyaisx (P W), Ta BBemeHHI
JI0/IATKOBHX €JIEMEHTIB, 10 MOENIOIOTH iH(pOpMAIiiHIi OOMIH yIpaBIIsSIOUO01
MIJICUCTEMH 1 00’ €KTa yIpPaBIIiHHS.

[Iporiec GopMyBaHHs YIPaBIiHHA PYXOM MaTepialbHUX IMOTOKIB IO
o0pobmsirounx pecypcax y I'BC momsirae 'y BCTaHOBJIEHHI B KOH(IIKTHUX
CHUTYAIliIX HEBU3HAYEHHOCTI 00CITyrOBYEMOI 3asiBKU-TIpEMETa BUPOOHHUIITBA 1
3aco0y i1 00CTyrOBYBaHHS-PECYPCY BUPOOHHIITBA.

3riIHO 3 TaKUM TMOJAHHSAM, KOH(UIIKTHI CHTYaIlil, 0 yTBOPIOIOTHCS
B XOJi BHUKOHAHHS BHUPOOHMYOro mporecy (mig yac OIepaTHBHO-
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JMCIETYEPCHKOTO  YIPABIIHHSA), 3aJal0ThCd HACTYMHHMH  THUIIOBUMH
CUTYAIISIMU:

— 00CITyroBYBaHHS 3asIBOK CIIUTBHUM 3ac000M (pecypcom);

— HaJlaHHs 3aco0iB (pecypciB) CIiIbHIN 3asBIli;

— BUKOHAHHS HE3IC)KHUX OJHIET Bi] OJTHOT OTIEpaIiid.

VY CITKOBIiif MoJei BUPOOHUYOTO IMPOIIECY BUALICHI CUTYallii MalOTh
cBo€ (hopMaiTizoBaHe MOJAHHS Y BHIJIS/I HACTYITHUX THIIOBUX KOH(IIKTIB Ha
nepexonax 7.

1. KoH(]iKT MOB’'sS3aHUX 3 JOCTYIIOM JO CIIUIBHOTO Pecypcy pPr
3a4BOK Wej, Wej:

a) K1 - xoH(QIIKT 3asBOK BiJ omepalii 3a BHKOHAHHS HACTYITHOT
criibHOT omepauii (puc. 4.1, a), ne

K, =UK;(t): K, ()={c|'aT C:c|>F;T=UT;
tT i=0
0) K> - KOHQUIIKT 3asBOK BiI pI3HUX omepaiiidi 3a BHUKOHAHHS
cripHOT omnepaitii Pe (puc. 4.1, 6), ne

K, = U Kz(pc); Kz(pc):{t|tT Pe >1}; P=UPR;;
pd P, i=0
B) K3 - KOHDIIIKT 3as1BOK 3a criibHU# pecype pr (puc. 4.1, 6), ne

Ki= U K;(p); P=UPR;;
i=0

Pl R

P

ety T gy ng)=&& (4 0\ {p}=Aj
(p)=itl Y
ils61¢.q1 G =) ;
2. K4 - KOHOIIKT pI3HOMAHITHUX PeCypciB Pri, Prj 3@ 3aiBKY W Bif
CruTbHOI omepartii p. (puc. 4.2, a), ne

K.= U K(p.):

pcl R
Ko(p)={1" 6,47 p$ 6T G ql G g =0}

3. K5 - KoH(ITIKT He3aIe)KHO BUKOHYBAaHHX 3asBOK Wei, Wej (puc. 4.2,
0), ne

Ke= U Ks(p.): Ks(pe)={t]" tT (T\(K,UK,UK,)):tT p}u

pcl R

U{K, (p.).Ks(p,). K (P)|Pi 1Pt & p It A
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Puc. 4.1. Cimxose nooants KOHGQIIKMiI6 3a560K:
a, 6 — 8U0U KOHQIIKMIB 3A680K 34 GUKOHAHHS CRIILHOL onepayil,
8 — KOHGQIIKM 3a5180K 3 3A2AlbHULL pecypc
Posrnsz sik KOH(ITIKTY HE3aJIeKHO BUKOHYBAaHUX 3asBOK OB’ SI3aHO 3
OpI€HTAIli€0 CITKOBOi MOJENI Ha ONUC TMapajenbHO 3IIHCHIOBAaHUX
MIAMPOLECIB B YMOBAX MOCHIZIOBHOTO MPUHHATTS KEPYIOUHUX PillICHb.

Puc. 4.2. Cimxoge nooanus kougaikmy:
a — ycmamxy8anHs 3a 00C1Y208Y8aHH 3A56KU,;
O — He3aNeAHCHO BUKOHYBAHUX ONepayil
Jlns BupimeHHS KOH(QUIIKTIB TEpPIIOr0 BHIY BCTAHOBIIOIOTHCS
NpIOPUTETH 3asIBOK, IO HAAXOIATH Y KOKHOMY KOHKPETHOMY BUNAJKY, Ha
obciyrosyBanus PN;: D ® {1, 2, 3,...} na 0a3i npaBuj mepesaru, sKi
3aCTOCOBYBAIHMCA Y pPO3paxyHKy pO3KJIagy poOOTH TEXHOJIOTIYHOTO
yCTaTKyBaHHI IPU OTIEpAaTUBHOMY TIAaHYBaHHI.
Tonxi nporenypa Bubopy R, | =1, 3 akruBizoBaHOi omepariii, sika
BXOJHTH Y KOHQIIKT K| mepmoro Buay, chopmyersest Ha 0a3i HaCTYIMHHX
CITIBBIIHOIIIEHB!

" c, ¢/l K, (t)$d,d;T D:§PN,(d;)>PN,(d;)p

b hi(wy)>hi(wy)P R( ¢ c/)=18 c =& p..Ws)§:
"t.4,7 K, (p, )$d,.d;T D:§PN,(d,)>PN,(d;)P

b hi (wy)>h (wy)P R(t,.t,)=181=23p,1 R, p,T P

Jlns BupimieHHsT KOH(IIKTY Apyroro BuAy Ki BCTaHOBIIOIOTHCA
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NPIOPUTETH Ha MOPSIOK HamaHHs ycratkyBaHHs PNy : M ® {1, 2, 3,...} Ha
0a3i cTparterii TPaHCMOPTHOTO OOCIYrOBYBaHHs, BH3HAYCHHUX IMPH
OTIePaTUBHO-MCIIETYEPCHKOMY YITPABIIiHHI:

a) 3asdBKa HANpPABIIAETbCS HAa HAMOMMKYMN 3a 9acOM JOCTaBKU
ButeHHM [ BM;

0) 3asBKa HampaBisgeThCs Ha BUbHMA [BM i3 MiHIMaJIbHUM
MOTOYHUM 3aBaHTAKCHHSM,

B) BUOIp BibHOTO ['BM 31iliCHIOETHCSI BUITAIKOBHM YHHOM.

[Mpouenypa BuOOpy R4 akTHBi30BaHOI ormeparlii, 10 BXOJUTH Y
koHumikT K4 npyroro Buay, cdopmyerbcs Ha 0a3i  HaCTYITHOTO
CITIBBIIHOIIIEHHS

"t,4,1 K,(p.)

($mi’ij M1 pr.i!tj’[ P P = fB(mi)’ Py = fB(mj)):

€PN, (m)>PN,(m;)b hj (t)>h} ()P R,(t.t;)=14.

Kondnikr Ks Tperboro BHAY BHUPINIYETHCS NPU3HAYCHHIM
MPIOPUTETIB PN;:O® {1,2,3, ...}, BUXOOSYH 3 MPUIHATOTO
MEPIIOYEProOBOro MOPSIKY BUKOHAHHS HE3aJIE)KHO aKTUBI30BAHUX OMeEparlii
i mignponecis y BII. Ilpouenypa Bubopy Rs akTuBi30BaHOI omeparliii, 110

BXOJHTh Yy KOHMIIKT Ks TpeTtroro Buay, copmyerbess Ha 0a3i HaCTYIMHUX
CITIBBIIHOIIIEHB!

"tT Ky (p)T K" t;T K (p)T Kg
($O|’Oj 1Ot "pyuty 1 Py Ps = fl(c)l)’ Py = fl(oj)!hl I):
A 5 5 — 111 1
€PN, () > PNy (0, )p h®(t)>h®(t;)p R(t.t;) =18 g.kT {2,3,4}.
BpaxoByroun, mo Oyab-sKii mepexig CITKOBOI MOJENi Moxe
OJTHOYACHO  HAaJeXaTH JEKUIbKOM pI3HUM THIIOBUM  KOH(IIiKTaM,
BifoOpakeHHs N Ha MIMHOXHHI TIEpeXOodiB MPEACTaBIsE COOOI0
CYKyNHicTh npenukaTiB PR yMOB crpalibOByBaHHS, CITIBBITHOIICHHS SKUX
dbopmMyeThes Ha 0a3i iepapXivHOT CUCTEMH BHUPINICHHS THIIOBUX KOH(IIKTIB
(“BuOip 3asBKM OOCIYyroBYBaHHS —'HaJaHHs pecypcy 3asBiii’—‘BHOIp
MOPSIJIKY BUKOHAHHS HE3AJIS)KHUX 3asBOK” ). [HIIMMU CIIOBaMU, Ha KOKHOMY
piBHI iepapxii THHOBHX KOH(DIIKTIB (GOPMYETbCS 3HAYCHHS JIOKAJIHHOTO
MpeUKaTy YMOBH CIIPAallbOBYBaHHS MEPEXOY i3 BpaxyBaHHSIM pe3yJbTaTiB
. . . . i . . .
BUDIIIEHHS. Ha monepeanbomy piBHi. Toni mepexony t; cirkoBoi mozeni

MOKHA TIOCTaBUTH Yy BIANOBIAHICTh Yy3arajJbHEHHH NpPEAUKAT YMOBH
CTIpaIlbOBYBaHHS HACTYITHOTO BULY:.

5() it Kl(tz-)q('ctz-).%(A('Cta)ua'(t?))’

e tc; :{tij |t;T Ni} — Tepexin-3B’ sA3Ka,
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q (t'l) — JIOTIYHA YMOBA TOTO, IO TepeXif t} BXOJIUThH IO KOH(DITIKTY

|-ro Bumy;
A('Cta-):tmKg{t;}é%('cta)kzgh(“('Cta)Uq_k(tL))UR(t}’t:*)g -

o i .
JIOKAIIbHUI MIPEMKAT YMOBH CHPAIbOBYBaHHs mepexoay t; 3a posnofiniom

' Ctij B l€papXiuHiil cucTeMi BUpimeHHs KoH}mikry |-ro Buny, | =2, 5;

. . . i e e o
q( Ctij) — JOrigyHa yMOBa TOro, IO Iepexin tj IHIIIMOBAaHUM 34

PO3MOIUIOM Ci s
]

Ala)-, 0l lon e ).
! “c¢l Kl(tij )\T ‘¢ b ! ! !
'] 1 ‘j%
Busnauennss 4.2. CITKOBOIO MOJICIUTIO YIPABIISIOUOTO TIPOIECY

HazuBaeTbes npennkarHa IKCII HactynHoro Buay:
Ny = (Ni, PR),

ne PR 2{ pr, ‘prj = B(tj), ] ZW} — MHOXHWHA TpPEeIUKaTiB  yMOB

CIPallbOBYBAHHS TIEPEXOJIIB.

ITpu ¢dopmamizarii i mMOOYIOBI CITKOBUX Mojeneii AY Ha OCHOBI
ynpasistogoro mporecy (YII) HeoOXiqHO 3a0e3MeYUTH aCHHXPOHHE
Y3TOJDKEHHS B3a€MOJII MK OnepaTopamMH YIPaBJIiHHS Tak, 100 MOMEHTH
iHimiamii  BUPOOHWYHMX oOmeparliii BW3HAYAIUCS TUIBKH TOTOBHICTIO
HeoOXigHuX nmaHux npo craH OY. V 1poMy BHMNAAKy YHpaBisioyda
nigcucrema I'BC ¢Qopmye ympaBnisroui BIUIMBH )i Y BHIVISAII KOMaHJ
aKTUBI3aIlil BUKOHAHHS BIAMOBITHUX BUPOOHWUYMX omepaiiii B OV, micns
goro OV mpaiftoe aBTOHOMHO, a YIIPABJISIOYA IMiICUCTEMA OYIKYE CUTHAITY X
Big OV mpo 3akiHUYeHHS BUKOHAHHS IMX omepariii. Toxi KoxeH onepaTop-
Tis, SIKUM BHUKOHYE MPOLEAYPY MO YIPABIIHHIO JESIKOK BUPOOHHYOIO
oTepallicro BU3HA4YeHOi TpuBajocTi, y mojeni BIl 3aMmiHseMo cCiTKOBHM
¢dbparmenToM, 300paxeHnuM Ha puc. 4.3, 1e W, U; — 30BHINIHI MO3MUIIIi, 110
BiZJOOpaXaroTh BIANOBIAHO BHUAAYY YIPABISIIOYOTO BIUIUBY 1 HpUHAOM
CUTHAIIy MPO CTaH yCTaTKyBaHHsA. TakuMm 4uHOM, i ommcy AY Ha 6asi
mozeni YII Ny BBeneMo creniaabHi MHOXKHWHY HO3UIIH, 10 MPECTaBIISIOTh
NeaKHid BXITHUHA 1 BUXiIHUH andaBith, sKi XapakTepU3yIOTb aCHHXPOHHI
B3aemoii 3 OY.
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Vrnpasnsrounii Curnan x; ipo
BILIUB Y, BHKOHAHHS OIeparii

OrnepaTop ynpaBiiHHsA
orepaieio

Puc. 4.3. Cimxose nooarnus npoyedypu ynpasiiHts UpoOHUYO0
onepayiero
Busnauennss 4.3. CiTKOBOIO MOJEIIIO alTOPUTMY YIPaBIIiHHS
HasuBaeThcs HaBaHTaxeHa mnpenukatHa IKCII, ska 3amaeTbes Habopom
HACTYITHOTO BUTY:
Na=(Ny, X, Y, V, W, 1, ),
ne X ={X, |X, =(b, b, by, b,), I =1, L} — MHOXKMHA CHT'HAJIB IIPO CTaH

YCTaTKyBaHHS,
b — noriuHi 3MiHHI, IO BIAMOBIZHO BKa3ylTh O3HaKy craHy OV:
HECIPABHICTh, 3aHSTICTh, HAATOHKEHICTH 1 PO0OTa;

Y={yk|yk=(d, par,, parz),dT D,k=l,_K} - MHOKHHA

YIPaBISIOUUX BIUIMBIB, pari, pary — yOpaBisoui MapaMeTpu: aiapeca
BiJIIIPaBJICHHS, HOMEP MPOrpaMu 0OpOOKH;

N
z

T

V =

J

) )
- - o _ .
n " pyl PC?&W,I L_J()V\{:n(pq,w,)l O;’$uj:uj =p;

o=

_.\[ n T % T r . 1 6 . J— ‘..;-I
W—_I_Wj Py ! Pc(} Wl U\/\/i'rr(pcj’wk) O+$Wj'wj = Py B
T e i=0 2 b

MHO>KHHHU 30BHIITHIX TO3UIIIA JUTS TIOJJTaHHS aCHHXPOHHOI B3aemoii 3 OV,

r r
fVv UW® X; j W UW®Y - dyukuii zaBaHTaxkeHHs
i=0 i=0
Ha 30BHIII TO3UIIi.
3rifHO 3 TNPUHIMIIOM NOMIMHOCTI YNpaBIiHHSA, MOMEHT 4Yacy
VIPaBIIIHHS BiIMOBia€ MOMEHTY HAJIXO/KEHHS CHTHAIY PO TOTOBHICTH
ycTaTKyBaHHs X; (pO3MILlIeHHsT B MO3HUIIT U; MITKH-cUrHany). Tomi 3amada
YIIPaBIIIHHS 32 CITKOBOIO MOJICIUTIO TIOJISIrae y BUOOPI B 1€l MOMEHT OJIHI€ET 3
MHOXMHU TOTOBHX JI0 BHKOHAHHS omnepaimiii (BuUOpaTH 3a ICTHHHUM
3HAYCHHSAM IpeAuKaTra Prj BIANOBIAHUN Iepexil CIpalbOBYBaHHA) 1
BKa3IBKM WUIAXy 11 peamizamii y 3aJaHHI YIOpPaBIsSOYOro BIUIMBY Vi
(MOMICTUTH B TO3MWII0 W MITKy YIpaBIiHHS). MHOXHWHA TPEIUKATIB
citkoBoi mojeni N ¢opmanizye crpaterito yrnpasiniaas ['BC.
Takum YUHOM, Memoo cumme3y CITKOBUX MOJENeH KOPEKTHHX
ITOPUTMIB YIIPABIIIHHS Ha OCHOBI OTPUMAHOTrO i mepeBipeHoro omucy BII
MOJKHA MPEJICTABUTH y BUTIISAI MOCITIIOBHOCTI HACTYITHUX €TaIliB!
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—cdopmyBatu cTpykTypy YII 1 BU3HAYUTH CKJIAJ HEOOXiTHUX
orepatopiB ynpasiiHHs onepartisimu BIT;

— YCYHYTH BCi KOH(QIIIKTH 4epe3 HAasBHICTh CIUIBHUX PECypCiB Ta
anpTepHAaTHBHUNA Xapakrep BII 3a gomomororo mpeawkariB  yMoB
CIpallbOBYBAHHSI IIEPEXO/IIB,;

—BHOpaTH BCi omepaTopu-Iii, g SKUX CcPopMyBaTH HAOOPH
YIPaBJISAIOYUX BIUIMBIB 1 CATHAIIB MPO CTaH BIAMOBIAHOTO YCTaTKyBaHHS;

—cdopMmyBatl IS KOXKHOI oOmeparopa-iii CIiTKOBE IMOJaHHS
ACMHXPOHHOT B3a€EMO/I{ 3 BUPOOHHYNM YCTaTKyBaHHSIM.

Y KOXHOMY KOHKPETHOMY BHIIaJKy TMpaBWia MpU3HAYCHHS
npioputeTiB mpu  (HOpMYBaHHI MHOXMHH TpEIUKATiB OOMpAarOThCA 3a
pe3yibTaTaMu IMITAIlIHHAX €KCIIEPUMEHTIB HaJl CITKOBOIO Mojaemto BIT i
MOPIBHSAHHAM iX 32 00OpaHNM KpuTepieM. BUKkoprcTaHHS K IpaBUII TepeBaru
JoIycKae e(peKTUBHY OpraHi3alilo YIpaBIIiHHSA MO CUTYaLlifAX MPH MPSIMii
mucnieraepusanii pynkmionysanus I'BC.

4.3. Oprani3auisi podiT 10 CTBOPEHHIO CHCTEM ONEPATHBHOI0
ynpasJjinas I'BC

3agaui Ta o0co0MBOCTI 1NO0YAOBM NPOrpaMHUX 3aco0iB
ynpasiinHsg. IIpu ctBopenni ['BC oxHi€ero 3 TOJIOBHHX € 3aj1aya
OTIEPATUBHOTO YNPABIiHHS (DYHKIIOHYBAaHHSM BUPOOHHYOTO YCTATKyBaHHS
1 CHHXpOHI3aIlii MaTepiabHUX MOTOKIB. [Ipu 1IbOMY PO3pOOKa TPOTPAMHOTO
3a0e3MeueHHsl, 10 pealli3ye allrOPUTMH YIIPABITIHHS, CHHTE30BaHI Ha OCHOBI
po3risiHyTHX Moaudikamiii citok Ilerpi, Oyae HaHOULIBII TPYAOMICTKHM
etanoM npoekryBanHs I'BC.

Po3po6mioBani  ceoromni ['BC € yHIKaqbHUMH  CHCTEMaMH,
MPUCTOCOBAaHMMHU JUII  PO3B'SI3Ky KOHKPETHHX 3a7ay, OOyMOBIJIEHUX
cenn(ikol0 aBTOMATU30BaHOTO 00’e€kTa. BuTparm Ha mpoekTyBaHHS 1
MOJANBIINA PO3BUTOK MOKHA 3HH3UTH THIT3ALIEI0 pillleHh B 00JacTi
crBopernss ['BC, y Tomy umchi i mpu po3poOii MporpaMHHUX CepeaoBHUII
OTIEPaTUBHOTO YIpaBIiHHA MaTepianbHuMu notokamu ['BC.

OnHuM 31 NUIAXIB THUMI3ALIT pIIEHHS B LIl 00JacTi € BUKOPUCTAHHS
NPUHLUIY MOJIYJABHOCTI, BiAMoBimHO 10 sikoro I'BC kxommonyroThCcs 3
OKPEMHX THIIOBUX MOJYJIB 1 ITIJICHCTEM.

Cucrema omneparuBHoro ympasiiaas ['BC mpexacraBise co0oro
0aTopIBHEBY 1€papXiuHy CHUCTEMY 31 3BOPOTHHMH 3B’ SI3KAMH, OpPraHi30BaHy
Yy BHUIJISJII PO3MOJUIEHOT MEpEeXi KOMIT IOTEPHUX Ta MIKPOIPOIECOPHUX
npuctpoiB ynpasiinag. Cxema opranizanii COY I'BC Oyna HaBeneHa Ha
puc. 1.8. Hwxniii piBeHp BHUpIiNIye 3amadi JOKAJIGHOTO YIPABIIHHA
MOCIITOBHICTIO TEXHOJIOTTYHHUX OIeEepaliii Ha BUPOOHHMUOMY YCTAaTKyBaHHI.
VYrpasisirodi curHaiy, copMoBaHi MM piBHEM YIPaBIIiHHS, BH3HAYAIOThH
MOMEHTH BKJIIOUEHHS Ta BHKIIIOYCHHS KOMIIOHEHTIB YCTAaTKyBaHHS JUIS
BUKOHAHHA HEOOXiIHUX BHUPOOHWYMX oOIepaliii, 3a0e31euyioTh MpOoTrpaMHy
poboTy ycraTKyBaHHs. BepxHili piBeHb yIpaBiiHHS 3a0€3Meuye B3aEMOJII0
BCIX OJJMHMIIb YCTATKyBaHHS NpH NpoxokeHHi yepe3 'BC 3ammaHoBaHuX
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Ha TUTAHOBHUH mepion BHpoOiB-3aMoBieHb. Ha 1poMy piBHI 30upaeThes i
BifoOpakaeThCsi TOTOYHA iH(OpMAIls, IO BHU3HAYAE CTaH JIUISHKH,
KOOpDAMHYEThCSI poOOTa BCiX 3aco0iB  YNpaBIiHHS HIDKHBOTO  PIiBHS,
dopmyetbest iH(opMarris i nmoBigomiieHHs (3amutu 1o omnepatopis ['BC),
3MIIICHIOETHCS B3a€MO/IIS 3 BHIIIECTOSYUM PIBHEM YIPABIiHHS.

IMpu excmnyatanii I'BC, BuKOpHCTOBYIOUM mporpaMHi 3acobu
VOpaBIiHHS, KOPHCTYBad MOXE BHUpINIYBaTH 3a7adi aBTOMAaTH3aIlii
OTICPATUBHOTO  YIPABIIIHHS, JTUCTETUepH3allii MarepialbHUX TIOTOKIB,
OTIEPATUBHOTO PETYJIIOBAaHHS 1 KOPEKTYBaHHS IIJIJAHOBOTO 3aBJIAHHS,
aBTomarm3arlii oOJiKy CTaHy BHUpPOOHMIITBA, AaBTOMATH3aIlil Tepenadi
iH(pOopMarii B iepapXidHUX CUCTEMaX YIPaBIiHHS.

["'0J10BHOIO BiIMIHHOIO PHCOIO 1 MPUHIIMIIOM TIOOYAOBH PO3POOIEHUX
MporpamMHHX 3aco0iB € ympaBiiHHs npouecamu (ynkmionyBanus ['BC nHa
OCHOBI IHTepmperanii CIiTKOBHX yOpaBsiounx Mojeneit. Ha erami
MPOEKTYBAaHHS AalNTOPUTMIB UM YIPABIIHHSA iX THYYKOIO Iepe0ya0BOI0
IHTepIpeTalis yIpaBIsAIOYUX MOJIENIe BHKOHYETHCS 3 METOI0 aHali3y
BJIACTUBOCTEH aJTOPUTMIB 1 PO3B’A3Ky PI3HMX ONTHUMi3aliiHUX 3amad. Ha
eTami peamizalii aaroOpuTMIB YIPaBIiHHS CIPOEKTOBAHI CITKOBI MOJemNi
BUKOPHUCTOBYIOTBCS ISl YHpaBiiHHA TporiecamMu (yHkiionyBanus ['BC.
[Ipy upoMy ympaBisito4a MOJENb IHTEPIPETYETHCS HAa OCHOBI THX e
MPUHLUIIB, 110 1 HA €Tari IPOEKTYBaHHS.

Ha puc. 4.4 300paxena cxema opranizamii ympasninas [BC Ha
OCHOBI ~ BHUKODHUCTaHHsS  yIpPaBISIOYMX  MOJENel, 1o  BigoOpaxae
MOCIIIOBHICTh B3a€EMO3JISKHUX (a3 yrnpaBiiHHS.

Ha Bxix COY HagxoauTh iHGOpMAITis PO KOHKPETHY KOHQITYpaIlio
00’ exra ynpasinigHsa OY, npo yMOBH ioro (QpyHKIIOHyBaHHs, crenndikarii
VIpaBIsEMUX MPOIIECIB, & TAKOXK IJIAHOBE 3aBJaHHS Ta BUMOTH ONTHUMI3aIlii.
VY 6noui Bl Oyayerbes iepapxiuyHa cTpykTypa ympasistodoi mozeni I'BC i
bopmyeTbest 006TaCTh 3HAYCHb ONTHUMI30BaHUX MapaMeTpiB. Buxomgom 6oy
B1 cnyxuts citkoBa moaenb Np mporuecy ¢ynkuionyBanns ['BC i Habip
npaBwi npusHaueHHs npioputeTiB  (PNi). brnox B2 peanizye ¢a3zy
OTIEPaTUBHOTO TUIAHYBaHHS I ONTUMI3ye MapaMeTpu CITKOBOI MoOJeni
nporecy GpyHKIIOHyBaHHS 3 MeTOI0 popmyBaHHs Ny — yrpaBisito4oi Mmoieni
I'BC. Buxigaumu naHuMU € citTkoBa Mojienb Ni 1 KoJoBaHI mapaMeTpaMu
OJIEpKYBaHOT yIPaBIsIOY0i MOJIET MTpaBHiIa MPU3HAYCHHS TPIOPUTETIB, IO
dbopmanizyroTh npuiinati B COY cTparerii ynpaBIiiHHS.

daza nmucnerdepusailii peanizyerbes O6moxkamu B3 i B4. brnox B3
JUCTieTyepr3alii 3amuTiB 1 KOMaHJ BIAMOBITHO 10 BUOpaHoi y asi
TUTAHYBAaHHSI CTpaTerii ympaBlliHHSA 32 MOTOYHMM 3HAYEHHSIM BEKTOpa-
curHainy V 3BopotHOTo 3B’s13Ky 3 OV (opmye HOBI 3HaYCHHSI MapKyBaHHS
My+1 ynpasisirodoi Moieni 1 Bekropa BximHoro angasity V B3aemosii 3 OVY.
bnox B4 31iiicHIOE iIHTEpIpeTaIlif0 MOTOYHOTO CTaHy YIPAaBIIAIOUOT MOJENI 1
NEepeTBOPIOE  BiNMOBiAHI enemMeHTH Ny, Ha mapameTrpu yHOpaBIiHHA —
YIpaBIIsitoui CUTHAIN Y
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L

B1

l(Nn, PN, )

5 (N7, PN/

'

B3

t(Mk’ W) l

B4 B6 | B7

B8

JL

Lo ACY
BEPXHBOTO PiBHSI

Puc. 4.4. Cxema opeanizayii ynpaeninna I'BC na ocnosi
BUKOPUCAHHA YNpaeaayux mooeneli. Bl — cenepayis cmpykxmypu ma
HACMPOIOBAKHs napamempie ynpasisaiodoi mooeni; B2 — onmumizayis
napamempis ynpasisiouoi mooeiui, B3 —mpanciayis ynpaensiouoi mooeii
(Oucnemuepuszayis 3anumis ma komano); B4 — inmepnpemayis cmary
ynpasnsioyoi mooeni My, BS — noxanvhe ynpasninns ooraouannsm, B6 —
diaeHOCMUKa cmaiy ma KOHmMpOJib NOKA3HUKI8 hynkyionysanns OV; BT —
00pobKa asapivinux cumyayii ma sioxuniens (KOpeKmyeaunHs Cmpykmypu ma
napamempis ynpasisiouoi mooeii);
B8 — cmamucmuunuii o6nix; OV — 06’ ekm ynpasninns (o6naonanns I'BC)
Koxmna omeparis st COY XxapakTepu3yeThCsi TUTBKH TPHUBAIICTIO,
pecypcoMm, 10 BUKOPHUCTOBYETHCS /IS 11 BUKOHAHHS, 1 MPEAMETOM Iparli —
napriero netaneil. Y 3B’s3Ky 3 UM YIPaBISIOYUMH CUTHAJIAMH € KOMaHIH
3aIyCKy Omepalliid i3 BKAa3IBKOK Yacy MOYATKy 1 MICIs 1X BUKOHAHHS JUIS
BCix TexHosoriyHux mnpoueciB I'BC y mmanoBomy mepioai. Lli xomanam
00poOmsie TMPUCTPI JIOKATBHOTO YIPaBIIHHSA BiAMOBITHUMH pecypcaMu
(6;mox B5). IpucTpiii JOKaIBHOTO YIPABIiHHS, NPUHMAOYH 3 BEPXHBOTO
pIBHS KOMaHIM 3allyCKy HEOOXigHOi omeparii, peani3ye YHOpaBIiHHA
YCTaTKyBaHHSM, BHKOPHCTOBYIOUM CBiii HaOip curHamiB mpo craH OY
{Ki(t)} i HaGip ympaBnsrounx komann { Ui(t)} mexaniamiB ycratkyBanHs. [1o
3aKiHYEHHI BUKOHAHHS HeoOXximHoi omepariii OY ¢opmye curnamm Xy mpo
3MIHY CTaHy CBOIX KOMIIOHEHTIB, IO HAJXOJATh JO OJOKY MiarHOCTHKH
craHiB 1 noka3HukiB GpyHkiionyBanus [' BC (610k B6).
brnox B6 peamizye ¢ynkuii ¢azu koutposo. B mpomy Oromi
0o0poOisieThest TepBUHHA iHGoOpMalliss mpo craH OY 1 BCTAaHOBIIOETHCS
BIMOBIAHICT  JiliCHOTO XO0ay (YHKI[IOHYBaHHS BHUpPOOHHUITBA  Xi
3alIaHOBaHOMY M. SIKIIO BIIXWJICHHS BBaKAIOTHCS JOMYCTUMHUMH, TO
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VIpaBIiHHS TepenaeTbcsi 00Ky B3, Ha BXiJ SKOTO TOJAETHCS BEKTOP
BXinHOTO andasiry curHaiiB V 3BOPOTHOTO 3B’ S3KY MO YHpaBIiHHIO. SIKIO
010k B6 ¢ikcye aBapiiiHi cuTyamii (BHXiq 3 Jaay yCTaTKyBaHHS) YU
HeJoMmycTHMI BinxwieHHs ¢yHkiionyBanHs OY (mopylieHHs y BUKOHAaHHI
TUIAHOBOTO 3aBJIaHHS), TO YIIPABIIHHS MepeaaeThes Ha 0ok BY.

bnox B7 BukoHye (QyHKIIi perymioBaHHS 1 NpU3HAYCHUH JUIS
o0poOKM aBapiiHUX CHUTYyallii 1 YCyHEHHS BIIXWJIEHb BHPOOHUIITBA
JI0JITAaBaHHSIM Y CUCTEMY PECypCiB UM 3MIHOIO IJIAHOBOTO 3aBIaHHS. Y OJIOINi
KOPEKTYIOThCSI CTPYKTYPH 1 TapaMeTpu YIpaBIsAod0i Moesi i GopMyeThCs
HOBE TIUIAHOBE 3aBJaHHS 13 BpaxyBaHHSIM BBeaeHuX omeparopom ['BC
JOJTATKOBUX pecypciB. Y pe3ynbTari Ha BXiJa Oloka B2 mojaerbcs HOBA
BiJTKOPEKTOBaHA MOJIENTb Ny npouecy ¢pyukiionyBanas OV. Ilpu oMy 10
3aKiHYeHHs Tpollecy (OpMyBaHHS HOBOI CITKOBOI YIpaBISFOUOi MOJEN1
yrnpaniaHs ['BC opraHizoByeTbes 3a CTapoOr0 MOJCIUTIO B PEKUMI MPSMOT
JMCTIeTYepU3allii o O/IHIHM 13 BCTAHOBJIEHUX CTPATETii YIpaBIiHHS.

Y COY peanidyeTbCsi TaKOX CTAaTUCTUYHHMIA OOJIK CTaHIB
BUPOOHMIITBA JUIsI BUKOPHCTaHHS 1 mepenadi indopmanii ACY BepXHBOTO
piBas (0;mox B8). Ha 6ok B8 moxe BmamHyTH 1 omepatop ['BC uepes
TIOB1IOMJICHHSI X MPO 3MiHH B iH(popMatiitHomy ctani COY.

Takum ywmHOM, ympamniaas ['BC ckmamaetbes 3 (a3 renepartii,
TUTAaHYBaHHS, JHCIIETYEpH3allii, KOHTPOJIO, OONIKY 1 pEeryiroBaHHs, IO
BUKOHYIOTHCSI TIOCTiIOBHO, a cama COY peanizye mMpUHIMI YIPaBIiHHS 31
3BOPOTHHM 3B'SI3KOM IO CTaHy, 0[O0 BpaxoBye BIMB Ha OV Bcix
30yprorounx BIUHBIB (f, X).

Opranizamiss yrnpaBiiHHS Ha 0a3i YIpaBsSIOYMX MOJENEH T03BOJISIE
TOBOPUTH TPO IHBAPIaHTICTh PO3POOJIEHOTO TPHUHIMITY JO0 KOHKPETHOTO
3MICTY BHUKOHYBAaHUX TEXHOJOTIUYHMX orepamniid i koH¢pirypamii OY. Llei
MPUHIUT MOKe OYTH THUITI30BaHUN HE TUTBKH JUISl AUCKPETHUX CKIIAIaTbHUX,
ane 1 Uit MexaHOOOpOOHMX BUPOOHHITB. Y HBOMY IOJIATAE MPHUHIUIIOBA
BIZIMIHHICTH 1 mepeBara po3pobienoro nakery COY.

Jlns  aBromarm3amii (a3W ONMEpaTUBHOTO IJIAHYBAHHSA PO3KIIA
(YHKIIIOHYBaHHS ~ yCTaTKyBaHHS OJIEPKYIOTh  CIIOCOOOM  JIMHAMIYHOT
TPAHCIALIT CITKOBUX YIpaBIIsiounX Mojeneil. OnHaK ynpaBiiHHS BEIEThCS
HE BIOMOBITHO /O 3a3/aleriib BCTaHOBJIEHOro y (a3l IJIaHyBaHHA
PO3KIIQJIOM TIOCTIIOBHOCTI [if, a 3a ONTUMaJIbHUMH CTPATETisIMU
yIpaBiHHSA, M0 (HOPMYIOTH IO MOCTITOBHICTH i Y XOJMi OOYHCIICHb.
Po3skian BUKOPHCTOBYEThCS Y (a3l peryiroBaHHs, Ie KOPETYEThCS TUHAMIKA
YIPaBJIAIOYO] MIACUCTEMH JI0 PEANTBbHOTO XOIy KepoBanux mpoueciBs I'BC.
[Tpu npOMy BpaxoBYIOTHCS pealibHI YMOBH, IO HakJIanaloThes Ha OV cTan
yCTaTKyBaHHs, BUPOOiB, BUPOOHUYHX MMOKA3HUKIB (DYHKIIIOHYBaHHSI.

Taka opranHi3amis ympaBiiHHA JO3BOJISiE BHSBISATH 3001 B
CHCTEMOTEXHIYHMX JifX YNpPaBJSAIOYOi IiJCUCTEMH Ha OCHOBI aHai3y
(aKkTUYHUX CTaHIB TPOIECIB 1 CITIBCTABJICHHS iX 13 JOMYCTUMHUMH, SIKi
BU3HAYAIOTHCS IHTEPIPETALIEIO YIPABIIAIOYOT MOJIET.
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Otxe, yci ¢asu ynpasiminas [BC moxHa 00’ €qHATH €IUHOIO
iHpopMaIliiiHOI0 0623010 Ta CUCTEMOIO MPOrpaMHOTO 3ade3nedeHHs. CiTKoBi
YIpaBJIAIOYi MOJIENi 3a0e3MeuyloTh THYYKICTh YIPABISIFOUOT MiJCHCTEMH,
0 peai3yeTbes afanTaiiero Iie€i enuHol 0a3W JaHWX JI0 KOHKPETHUX
TEXHOJIOTTYHUX MPOLECiB 1 yMOB BHpOOHHIITBA. [Iepexia 10 BUITyCKY HOBOTO
BUPOOY MpH Takiii opraHizalii ynpaBIiHHS CYIPOBOKYETHCS MMiATOTOBKOIO
BIIMOBITHOT YIPABIISIOY0T MOJIEIN Ta CTAHIAPTHOI CTPYKTYPH JaHUX.

Ha ocHOBi TakuX NMPHUHLMIIB OpraHizaiii ynpaBiiHHs 0a3u JaHUX 1
MPOrpaMHi 3aCO0M MOJICIIOBAaHHS TIOETHYIOTHCS B €IUHY CHCTEMY, IO
NATPUMYE aHalli3, CHHTE3 1 ONTHMI3allil0 AJITOPUTMIB YIPABIIHHS Ta
IHTEepHpeTyIovy yhpaBisioui Mojaeni. [IpencTaBistoun €TUHUA KOMIIIEKC,
Taka CHCTEMa OTICPATUBHOI YIPABIIIHHA 3a0e3Medye MiJABUIICHHS SIKOCTI Ta
CKOPOYEHHS TEPMIHIB IIPOEKTYBaHHS i IepeHasaro/PKeHHs
CHCTEMOTEXHIYHHX JIiil ynpasistouoi mincucremu I'BC.

Crkaan i ¢pynkuii nporpamuoro komiuiekcy tunosoi COY I'BC.
Kommuieke mporpam tunosoi COY I'BC npusHadeHuit aisi cCHHXpOHi3amii
(GYHKIIOHYBaHHS BHUPOOHHYOTO YCTaTKyBaHHS THYYKHX BHPOOHHYMX
CHCTEM, OCATHEHHSI MAaKCUMAaJIbHO MOJKJIMBOTO KOe(illieHTa 3aBaHTaXCHHS
ycTaTKyBaHHsA 1 3a0e3nedeHHs €(pEeKTHBHOTO pO3MOALTY MarepiadbHHX 1
iHpopManiiiHMX TmOTOKIB Ha craaii excrmuryaranii ['BC. Ilporpamue
3a0e3neueHHs] peali3oBaHe 13 BpaxyBaHHSAM HACTYIIHUX BHMOT [0
NPUHLUIIB OpraHizamii KOMIJIEKCY TMpOorpaM: €IHICTh 0a3u JaHHX,
PO3IINPIOBAHICTH, MOAYIBHICTD, CYyMICHICTh 3HH3Y BBEPX, IHBAPIaHTICTh.

@yHKIi, peali3oBaHI CHCTEMOIO OINEPATUBHOTO  YIPaBIIHHS,
BU3HAYAIOTBCSA CKJIQJIOM yCTaTKyBaHHS, 3aJadyaMH YOpPaBIiHHA UM
yCTaTKyBaHHSAM 1 opranizaiiero ynpasiiaas ['BC.

Koxna (¢yHKmis, peamizamis sKoi TOKJIaeHa Ha CHCTEMY
OTIEPATUBHOTO YIPABIIIHHS, 3a/1a€ IEPETBOPEHHS:

fi: Xi® Y,
ne fi — HaliMmeHyBaHHS QYHKIIIT;

Xi —MHOXMHA BUXITHUX JAHUX — ApPTYMEHTIB (QYHKIIIT,

Yi — MHOXXHMHA pe3yJIbTaTiB 3aCTOCYBAaHHS (PYHKIIii.

Takum unHOM, (DYHKIIIS 3a7a€ TMPABHIO OJCPKAHHS Pe3yabTaTy Ha
OCHOBI BUXIITHUX JaHUX, TPUYOMY BCS MHOXHMHA (YHKIIH cucreMu
Fi={fili=1n} Bu3Hauae eauHy 0a3y [aHUX,I0 XapaKTEPH3YETHCS

n
MHOHUHOI0 D = U(Xi UYi) .
i=1
3 koxHow ¢yHkuieo fi y COY I'BC 3B's3yeThcs mporpamHuii
MO/TyJIb, 1110 MPECTABIsE 10 (QYHKII0 y GopMi AesKoi 3amadi ynpaBiIiHHs,
peanizoBanoi Ha EOM.
Y COY I'BC peanizytoTbCst HACTYITHI (PYHKIIIT:
—CTBOpPEHHS 1 BITHOBIIEHHS B  IHTCPAaKTUBHOMY  PEXHMI
iH(opMarliiiHoro cTany crucremu (IpU MIOBHOMY 3aITyCKY i ITIiCIIsl aBapiiHOTO
BUXOJ1y i3 CHCTEMHU);
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— pO3paxyHOK 3MIHHO-000OBOTO 3aBIaHHS 1 YEProBOTO 3aIyCKy
napTiil netaneil y BApOOHUIITBO;

— omnepaTHUBHE KOpPEryBaHHS MOJENi iHPOPMAaLIfHOTO CTaHy CUCTEMHU
1 IUTaHOBHX 3aBJaHb (3a BkaziBkamu mucreruepa ['BC);

— VIpaBIiHHA  B3a€EMOJIEI0  yCTaTKyBaHHs  (IucrieTdepu3aliis)
BIJIIIOBIJTHO JI0 OTPUMAHOI yIpaBIsSIOY0i MOJIENI;

— KOHTPOJIb BiIXWJIEHB Y mportieci ¢pyHkuionyBanus ['BC;

—opMmyBaHHS 1 BUAaYa YHPABISIOUMX BIUIMBIB BHPOOHUYOMY
YCTaTKyBaHHIO;

—o0mik 1 QopmMyBaHHS IOBIIKOBUX JaHUX TIPO CTaH 00 €KkTa
YIpaBIiHHS 1 BHKOHAHHS TUTAHOBOTO 3aBJaHHS;

— TeCTyBaHHS elleMeHTiB kKomIuiekcy nporpam COY I'BC;

— 3aBEPIICHHS POOOTH CUCTEMH.

EdexTuBHICTS 3acTOCYBaHHS Ti€l 4M HIIOI CHCTEMH, SIK MPABHIIO,
00epHEHO MPOTOPITifHA CKIAJHOCTI i1 KOHIENTYaJlhbHOTO IMPEICTABICHHS,
TOMY IIPH MPOEKTYBaHHI 1 po3poOiii mporpamuoro 3adesneuernns COY I'BC
OJIHIEI0 3 OCHOBHHX 3a7a4 OyJI0 CTBOPEHHS MPOCTHX MPOTPAMHHUX 3ac00iB,
mo He BUMaramTh Bin aucrnerdepiB ['BC Benmkoro o0cary 3HaHb 3
MpOrpaMyBaHHS Ta OOYHUCITIOBATHLHOT TEXHIKK. BUXOII49M 3 BUMOT THYYKOCTI
nporpamaoro 3abesneuenHs COY ['BC mnoOynoBanuii 3a OI0KOBO-
MOJYyJAbHUM MPHHLIUIIOM BIAMOBIAHO /O BHKOHYBaHUX (DYHKIIIOHAJIBHUX
3apmaHb. lle 103Boiisse Momu(ikyBaTH MOJYIi 1 PO3MIMPIOBATH CKIIA
KOMIUIEKCY TpU BBEACHHI HOBHUX (YHKIH 0€3 3MiHM IHIIUX MpOrpam.
Kommuieke nporpam COY I'BC mae TpupiBHEBY CTPYKTYpy, CXeMma SKOT
300pakeHa Ha puc. 4.6.

‘ Ynpasnsiiounit Moaynb komnnekcy nporpam COY MBC ‘

Mogaynb

Mogaynb

AvcneTtyepu3adii Monyne Monyne

onepaTuBHOro X onepaT1BHOro o6niky cTaHy
maTepiansHuX
nnaHyBaHHs . KOperyBaHHsi BUpOGHNLTBa
noTokis

PLAN MDMP KORR DOC

Mogaynb
Moayns Mogaynb Moaynb
Ay _ VioRy. BarankHa obnacts 3aBepLUIEHHS! A
CTBOPEHHS! BiAHOBNEHHS! TecTyBaHHs!
. i . o [aHuX - po6oTtu
iHchopmaLliiHoro iHcbopmaLliitHoro . . KoMMneKcy
iHcbopmaLifiHa KoMMAneKcy
CTaHy cucTemmn CTaHy cuctemmn nporpam

6asa nporpam
BLDT ABND ENDP TEST

Mogaynb
Avcnetyepu3sadii
CUCTEMHIX
nosifoMNeHb Ta
3anutis MDIP

Mopaynb Mogaynb
iHcopmaLiiHoro onepaTMBHOrO
0BMiHy KOHTpOMto
oBM KNTR

Puc. 4.6. Cmpyxmypa komnnexcy npoepam COY I'BC
Ha gepxnvomy pieni xoMIuiekcy 3HaX0IUThCS YIPABIIIOYUNA MOJTYIIb,
o 31iiicHIoe aianor Mk aucnerdyepom I'BC 1 mporpamanm 3abe3neueHHsIM
COY, a TakoXX 3B’S30K NMPOTPaMHUX MOMYIIB y CHUCTEMi. YTPaBISIOUUi
MOJIyJIb TEHEPYE PEKUMH pOOOTH KOMIUIEKCY IPOTpaMm, YIpaBJsie€ 3aIlyCKOM
1 MPOXO/PKEHHSM MPOTPAMHUX MOJYITIB Y CUCTEMI.
Monyni  cepeonboco  pieHs — peanidylOTh  TPUKIATHI  IIUTI
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¢ynkuionyBanas COY I'BC i 3a06e3medyroTs:

— CTBOpEeHHSI iH(OPMAIIHHOTO CTaHy CHCTEMH, OIEPATHUBHOTO
yIIpaBIIiHHS;

— OomnepaTUBHE MJIAHYBaHHS,

— IUCTIeTYepHU3allil0 MaTepiaIbHUX MMOTOKIB;

— omnepaTHUBHE KOPETYBaHHs CTaHy CHCTEMH 1 X0y BUPOOHUIITBA;

— 00JIiK CTaHy BUPOOHUIITBA;

— TeCTYBaHHS KOMITJIEKCY IMPOTpaM 3a KOHTPOJIBHUMH TPHKIIATAMU,

— BiTHOBJIEHHS 1H(QOPMALIHHOTO CTaHy MpH aBapiifHOMY BHXOII i3
CHCTEMH,

— 3aBEpPUICHHS POOOTH KOMILUIEKCY IPOTPaM.

BuxopucranHs 3aranpHOi o0macti iHpopMaliiiHOT 6a3u 3a0e3nedye
OJTHOYACHUU JocTyn 10 ngaHux mpo craH ['BC aekimbkoX mporpaMHUX
MO/IyJIiB BCIX PiBHIB KOMIUIEKCY 1 MUTTEBY “peaxiiifo” Ha 3MiHU JaHUX Y Lii
0asi.

Huoicniti  pigens  KOMIUIEKCY TpOTrpaM  CKJIAIAOTh MOJYJI, IO
nepeOyBaroTh y (YHKIIIOHAIEHOMY MiAMOPSAKYBAaHHI Y MOJIYJIB CEPETHBOTO
PIBHS 1 3aITyCK SKMX BHKOHYETHCS OJIHOYACHO 13 3aITyCKOM BHU3HAYCHHX
MOJYJIB cepeaHboro piBHA. Moaynb iHpopMarniiiHoro obominy OBM,
BUKODHUCTOBYIOUM 3arajibHy 0a3y JaHuX, Tepenae iHpopmamico MDK
kommuiekcom COY TI'BC 1 ympaBisiouuMH TPUCTPOSIMH  BHPOOHHUYOTO
yCcTaTKyBaHHA. Moaynb (QYHKI[IOHYe HeE3aJe)KHO, OJHAK HOro 3aIycK
3MIIICHIOETHCST OJJHOYACHO 3 3aITyCKOM Moyist nucneryepusanii MDMP un
onepatuBHOro koperyBanis KORR.

Monyne onepatiuBHOro KoHTpor0 KNTR ¢yHKITIOHATBHO TiAerinii
Moaynro  nucnerdepusanii  MDMP, oOckinmbku TiepepoOiisie  MOTOYHY
iHpopMaIlito, 0 HAAXOIUTH 3 MOAYIS iH(opMatiiHoTo 00MiHYy OBM, 1ipo
CTaH BHKOHAHHS 3alyIlIEeHUX MOJAYJIEM JMcCIeTuepu3anii BUPOOHHUMX
orieparliii i BCTAHOBIIIOE HEOOXIHICTh KOPEKTYBaHHS X0y (DYHKIIIOHYBaHHS
BUPOOHMIITBA.  MoOaynap  3allyCKaeTbcs ~ OJHOYACHO 3 MOJYJIEM
nucrieTyepu3arii  MarepiaibHux ToTokiB MDMP, a B X0l CBOTO
byHKIIOHYBaHHS iHPOPMYE MOIYIb JUCTIETYEpH3AIlil PO HeoOXiaH1 Hagami
aii mo ynpasiinato ['BC.

®opma poborm COY T'BC — nmianoroBa 3 mucmeruepom ['BC.
BuxigHotro iHpopMaIie st poOOTH CUCTEMH € 3MIHHO-I000B1 3aBIaHHS Y
BUTJISI/II KOMIUIEKTALIl (3aBaHTa)XEHHS) aBTOMAaTH30BaHOTO cKiany. Cxman i
¢yHukii mporpamuux moayinie COY I'BC naBeneni B Taoi. 4.1.

Tabmums 4.1
XapaKkTepuCTUKa MOJTYIIB KOMIIJIEKCY IPOrpaM

Haspa OyHKIIT MOy
MO/TyIs i o
MAIN [Himianizariss KOMIUIEKCY MPOTrpaM 1 YIpaBIIiHHS MPOXOKEHHIM
3a/1a4 y CHCTeMI
BLDT CtopenHs iHpopMarliiiHoro crany cucremu ynpasiinas ['BC
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PLAN

OmnepatuBHEe  IUIaHYBaHHSA  dYepe3  MOOyIOBY  PO3KIaxy
(GYHKIIOHYBaHHS BHUPOOHMYOTO YCTaTKyBaHHS 1 YIPaBISAIOUOT
mojeni 'BC

MDMP

Jlucrieruepu3ariis MaTepiaibHUX TOTOKIB depe3 00poOKy
iHpopMaii, oTpuMaHOi BiA BUPOOHHYOTO YCTATKyBaHHS, 1
(bOopMyBaHHS YHPABJIAIOYMX BIUIUBIB IOJAIBIIOTO TOPSIKY
po6otu 'BC

KNTR

OnepaTuBHMII KOHTpOJIb, JIarHOCTHKA W aHali3 CTaHIB
BUPOOHMYOTO YCTaTKyBaHHS 1 XOJy BUPOOHHIITBA. YXBaJICHHS
pIIIEHHS PO TMOPSIOK MOAATBINOT JISUITEHOCTI KOMIUIEKCY Y (a3i
aucrieTdepusanii. Buknukaerscst onnodacHo 3 moayiaem MDMP
1 iHopmMye Horo mpo pe3ynpTaT poOOTH

KORR

OnepatuBHEe  KOpETyBaHHS  IUIAHOBOTO  3aBJaHHS  Ta
iHpOpMaIIIHHOTO CTaHy CHUCTEeMH. BUKIUKaeThCS B MIpY

MDIP

HeoOxigHoCTi 3a iHiniaTuBu Moayist KNTR

Jlucrieruepu3ariiss 3amuTiB 1 CHCTEMHUX TIOBIIOMIICHBb JUIS
iHpOpMYBaHHS AMCHeTYepa IPO BUHUKAIOYI MOJIi Ta pearizaiiro
JHMCIETYCPCHKUX TOBIIOMJICHb Y CHUCTeMi. BUKIHMKaeThcs
onHoyacHo 3 MmoxyineM MDMP i ympaBnse mpoxomkeHHIM i
pealtizaifi€ro 3anuTIB 1 CHCTEMHUX MOBIOMIICHB

DOC

OO6nik craHy BUpOOHMITBA 1 (OpMYyBaHHS JIOBIIKOBOT
iHpopManii 3milicCHEHHs [iajory 3 JIUCTeT4epoM 1 BUAaya
HeoOXxigHoi iH(popMmamii Ha 3anuT. BuKIMKaeTbCI B Mipy
HEOOXIJJTHOCTI TUCTIETYEPOM

ABND

BinmnoBneHHs iHpopMaIlifHOTO CTaHy CHCTEMH, IMepeBipka
¢aiiniB ganux micis 4u aBapii 30010 B cucTeMi

OBM

MixpiBHeBHII OOMiH, 3B’'S30K pIBHIB YyNpaBIiHHSA 1 Nepeaada
iHpopMamii MDK KOMIUIEKCOM TporpaM 1 TMPUCTPOSIMU
JOKabHOTO  YNPABIIHHA  BUPOOHHWYOTO  YCTAaTKyBaHHS.
Buxinukaerbcs ogHouacHo 3 Mmoayiem MDMP

TEST

TecTyBaHHS ~ KOMIUIEKCY  IpOrpaM  3a  KOHTPOJIbHUMH
IIPUKJIIAIAMU

ENDP

3aBepiieHHs! poOOTH KOMILIEKCY MPOrpaM

4.4. AnropurmiyuHe 3a0e3ne4eHHs TUIIOBOI CHCTEMHU
onepatuBHoro ynpasjainus I'BC

Onuc nporpaMHUX MOAYJIB i CTPYKTYp [JaHUX KOMILIEKCY
nporpam COY I'BC. Po3rissHeMo poO0Ty MOJIYIiB KOMILIEKCY ITPOTPaM.

Mooyne BLDT mnpusHaueHuil Ui CTBOPEHHS iH(OPMAIIHHOTO
crany COY I'BC. Bin BBoauTh BUXifHI JaHi B iHpopMaIliifHy 0a3y.

Monyie pearizye J1Ba eTanu CBO€l poOOTH:

1) BBemeHHS i KOHTPOJIb BUXiOHOI iH(opManii (y xiaioroBomy

peKIMI);

2) popMyBaHHS CTPYKTYp POOOYMX MACHBIB i 3amuc 1X y 6a3y JaHUX
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(B aBTOHOMHOMY pPEIKUMI).

Ha nepuwiomy emani pobotu yepe3 iHTepdelCHY YaCTHHY MOy
BBOIATHCS moTouHi mapamerpu ['BC, mMofeni cTaHy ycTaTKyBaHHS, MOJEN1
CTaHy CKJaJy 1 CTaHy TpPaHCIOPTHUX 3aco0iB 1 (IKCYeTbCsl CTaH
BUPOOHMIITBA 3a MHUHYTY 3MiHy. Mogeni crany enementiB ['BC
BiIOOpakatlOTh ~ OCTAaHHIO 3MIHY CTaHy B  TIONEpPEeNHId  TepioA
¢dbynkuionyBaHHs. B Mipy HE0OXiZHOCTI MOXHa 3MIHHTH CTaH MOJYJIB Ha
MOYaTOK HACTYITHOTO mepioay poboTu enemenTtis I'BC.

Ha opyeomy emani poGoTm MOIyns 3HIMCHIOETHCS MPOTpaMHA
nepepoOka BBeneHOI iH(opMarii i GOPMYIOTECSI MacHBU JAaHUX MPO HOCIT
(kacer) 3 peTa’sIMM, BHTOTOBJICHUMH B TIIOTOYHY 3MiHY, KOMILJICKTH
IHCTpYMEHTY 1 KOMIUICKTYHOUHMX JjeTaieid (Ipu CKIIaJaHHI), MapuipyTHi
KapTH TEXHOJOTIYHOTO TPOLECY BUTOTOBIEHHS BUPOOIB, 3MIHHO-T000B1
3aBJIaHHsI, CTAaHU TPAHCTIOPTHUX 3acO0iB, CTaH CKJaly 1 CTaH YCTaTKyBaHHS.
V kiHni eramy chopMOBaHI MacHBH 3aTUCYIOTHCS Y BiAMOBIAHI OJ0KH 6a3u
nanux. Moxyne BLDT wepe3 enuny indopmariiiny 6a3y rotye B cuctemi
HeoOXinHy iH(popmaito 1s pyHkuionyBaHHsS moayniB PLAN i MDMP.

Mooyns PLAN peanizye (yHKIIO OTNEPaTUBHOTO TUIAHYBAHHS Y
npmHaquHH VST CKJIaJaHHS pO3KIagiB  pOOOTH MOJYIB OCHOBHOTO
TEXHOJIOTIYHOTO YCTaTKyBaHHsA 1 moOynoBu ympasisrouoi mozgem ['BC
BUXOJSTYM 3 HOMEHKJIATypu Ta o0csary BupoOHunTBa. [lnanyBaHHS
3IIACHIOETBCSL HA OCHOBI IMiTaliifHOTO MojemoBaHHs (yHKiioHyBaHHs [BC
CITKOBOIO MOJIEIITIO TIPOIeCy. BUKOpHCTaHHS aHATIITUKO-IMITAllIfHOTO METOIY
IUTAaHYBaHHS JIO3BOJISIE BpaxoByBaTH KommoHyBaHHS [BC, TexHOIOTIUHI
MapIIpyTH MapTii AeTaneH, X TpyAOMICTKOCTI, CTPYKTYPY TPAHCIIOPTHOT CITKH
1 BHUTpaTM dYacy Ha TNEPEHAJAro/PKEHHS YCTAaTKYBaHHS, IO 3a/Ial0ThCA
CTPYKTYpOIO Ta IapaMeTpamH CITKOBOI MOJEJi MporieciB, chOpMOBaHOi B
momyni BLDT. Ilaprii nerameii 3 HasBHOI MHOXHMHH TIPETEHICHTIB Ha
3aBaHTAXECHHS OCHOBHOTO TEXHOJIOTIYHOTO YCTAaTKyBaHHS BHOHPAIOTHCS
BUXOJSYM 3 HAOOpy TmpaBWiI TepeBarn 1 CTpaTeridi TPaHCHOPTHOTO
06cnyr0ByBaHH51 HpH IbOMY 3 PI3HMX BapiaHTIB PO3KIa/iB, TOOYIOBAHUX Y
pe3yabTaTi IMITallifHOrO MOENIOBAHHS 332 KOXKHUM IPABHJIOM, BHOHPAETHCS
BapiaHT, IO 33/I0BOJILHSE KPUTEPIl0 MIHIMYMY 3arajibHOi TPHBAJIOCTI
BUpOOHWYOTO IMKITy. JlaHWid KpuTepiid 3ade3nedye Oe3yNmuHHE 1 pIBHOMIpHE
3aBaHTXECHHS OCHOBHOTO TEXHOJIOTTYHOTO YCTAaTKYBaHHS, MIHIMI3aIlio
3araJlbHOTO TEPMiHY BUTOTOBJIEHHS 1 KOMIUICKTYBAHHS JETallei, po3mipy 1
BapTOCTI HE3aBEPIICHOTO BUPOOHMIITBA, a TAKOXK MOXKIIMBHUX BIIXWICHBb BiJ
BCTAHOBJICHOTO IUTaHY 32 00CSATOM 1 HOMEHKIIaTyPOIO.

Monaynp mpamfoe NHKIIYHO B Tpu etanu. [llepwuii eman —
MIArOTOBKA BUXITHUX JAHUX JUIS TTPOBEICHHS IMITAIITHOTO €KCIIEPHUMEHTY.
[Tpu upomy 3a iH(opMarltieto npo npouec GyHKIIOHYBAHHS i 32 BUOpaHUMH
IV TAHOTO eKCIIEPHUMEHTY TIpaBHJIaMU TIepeBard (HOpPMYeThCS CITKOBA
Mozenb mporecy ympasiminHi ['BC, mo BpaxoBye THMYacoBi MapaMmeTpH
BUKOHYBaHHX OTI€pAIliii.

Ha opycomy emani pobOTH MOIyNnsi TPOBOAWUTHECS, BIIACHE,
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IUTaHYBaHHA 1 TOOyJIOBa pO3KIany poOOTH OJUHHIL BHUPOOHUYOTO
YCTaTKyBaHHS 3a JIOTIOMOTOIO TPAHCIAIII CITKOBOi YIpaBIsi04Oi Mojeni
(YM). [Ipu 11boMy MOMEHTH 3aIlyCKy/BUITYCKY JieTaell Ha NEesKiid OJUHHII
BUPOOHMYOTO YCTaTKYBaHHS BH3HAYAIOTHCS 32 MOJECIBHUM YacOM MOMEHTY
Gk*(tj) — k-ro chopampoByBaHHS TIEpeXOdy CITKOBOI MOJENi mpolecy
yrnpasniaas ['BC, a po3kian nmpeiacTaBiseTbesi SK MHOKHWHA YaCOBUX PSIIB
G = {(Gk*(tj) |kT {1,2,3..}, j=1,m} MOMEHTiB CHpaIbOBYBaHb
nepexoaiB citku. KoH}mikTn Ha mepexonax BUPIINIYIOTHCS 32 JOTIOMOTOIO
BUOpaHOTO IpaBUJjIa MEPEeBark Ha MepIIoMy eTari.

Ha mpemvomy emani poboti MOyIs BilOMpaeThCs BapiaHT IUIAHY 3
MiHIMaJTBPHIUM YaCOM BHUPOOHHYOTO IHUKITY 3 YCIX CKIQJCHUX PO3KIIAIIB, IO
BIIMOBIJAIOTh BHU3HAUEHHUM IpaBHJIaM NEPEBaru 3i BCTAHOBIIEHOTO HAOODY.
KoxxHuii 3H0BY mOOyn0BaHUI pO3KJIa] MOPIBHIOETHCS 3 TUM, IO BBAXKABCS
Haiikpamwm. [Ipu oMy yac BUpOOHHYOTO UKy TTOOYJ0BAHOTO PO3KIIAIy
BU3HAYAETHCS SK MAKCUMYM MOJICIBHOTO Yacy MOMEHTIB OCTaHHIX
CTIpaIbOBYBaHb YCiX MEPEXOiB CITKOBOI Mojedi mporecy ynpasiiaas ['BC.
3a HaliKpal¥M BapiaHTOM PO3KIJIAAy, 3 OIJISAY Ha ONTHMAJlbHE IMPABHIIO
nepeBaru i 3B’ 30K BXOJIB 1 BUXOJIB 00 €KTa yMpaBJIiHHS 3 €JIeMEHTaMH
CITKOBOT Mojieni, OyayeThbesi ciTkoBa ympasisitoua mojnens ['BC. Moaynb
PLAN 3aBepmrye cBor poOOTYy 3amuicoM pe3yJbTaTiB  OMEPATUBHOTO
ruiaHyBaHHs (pO3KIiag poOOTH 1 CITKOBA YIpaBIIsOYa MOJIEIb) y BU3HAYCHI
omoxu iHpopmMmartiitHoi 6a3zu ['BC.

Mooyne MDMP  nucneryepu3sanlii ~ MaTepiaJbHHX  IOTOKIB
npuU3HaYeHU 111 00poOku iH(opMamii mpo Xig BUPOOHHUOTO MPOIIECY,
BUOOPY YEProBUX MPETEHICHTIB (HOCIIB 3 JeTajasiMH) Ha OOCIyroByBaHHS,
dopmyBaHHS 1 Tepefadi yNpaBISIOYMX BIUIMBIB /10 HHXKHBOTO DIBHA
YIpaBIiHHS.

Moynb mpamroe B 1Ba €Taru:

1) onuTyBaHHS THYYKHUX BUPOOHUYUX MOJYJIB, TPAHCIOPTHUX
3aco0iB, poOoTa-mTadenepa aBTOMATH30BAHOTO CKIAAy 1 (QopMyBaHHS
Yepry MpeTeHIeHTIB Ha 3aBaHTaKEHHsI BUPOOHHYHUX 3aCO0iB,;

2) BUOIp 1 MOCKIIAHHS YEProBOTO HOCIS Ha 00CITYrOBYBaHHS.

Ha nepwiomy emani poGoTH MOIynsi BU3HAYa€ThCs TOTOYHHN CTaH
BUPOOHUYOTO YCTAaTKyBaHHS 32 CTAaHOM M MapKyBaHHS CITKOBOI yIpPaBIISIOUOT
Mojeni 1 BekTopa V CHrHaTiB 3BOPOTHOTO 3B'SI3KY 3 00’ €KTOM YIpPaBIIiHHS.
Jlami cepen ycix CrpaBHUX 1 HE3aMHATHX OJMHUIh YCTATKYBAHHS BU3HAYAETHCS
Ta, K4 Ha IMMOTOYHUN MOMEHT Yacy Ma€ HaWBHIIUI MPIOPUTET BIAMOBITHO J0
BuOpanoro B moxym PLAN mpaBuna mepeBaru. Y CITKOBil Momemi I i
OB’ sI3aHi 3 TIOIIYKOM 30Y/DKEHHUX MepeXo/IiB Ty 1 BUOOPOM TOTO 3 HUX, KOTpUI
y JaHil CUTYyaIlii MOXe CIpaIfOBaTH.

Ha opycomy emani pobGot wmomyns ¢GOpPMYETbCS HOBHIA CTaH
VIPaBJIAOYOT MOJEN], MO0 € HACTAKOM CHpalboBYBaHHS BHOpaHOTO Ha
nepmoMy erarmi 30y/[DKEHOTO Tiepexoay. Y HOBOMY CTaHI MapKyBaHHS
BU3HAYAETHCSI BEKTOP YMPABISIOUNX BIUIMBIB Y 1 BUAAETHCS 3aBIaHHS poOOTY-
mrabenepy aBTOMAaTH30BAaHOTO CKJIAJy Y ABTOHOMHOMY TPAaHCIIOPTHOMY
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3aco0y Ha TPaHCIOPTYBaHHS HOCIS, 00 THYYKOMY BUPOOHHYOMY MOJIYJIO Ha
BUKOHAHHS HEOOXimHO1 BHpoOHMUOi oneparii. [Totim poboTta Moxynst MDMP
IIUKJTIYHO TTOBTOPIOETHCSI.

Anroput™m  ¢yHKIiOHYBaHHS Moaynss MDMP 300paxeHuii Ha
puc. 4.7.

Mooyne KNTR onepaTMBHOIO KOHTPOJIO IPU3HAUEHUH  JUId
JMCIIETYEPCHKOi JTIATHOCTHKHA X0y BHUKOHAHHS PO3KIANy POOOTH, OOpOOKH
iH(opMarii aucrieTyepa mpo Xifg BUPOOHUYOTO MPOLIECY 1 NPUHHATTS PIlICHHS
PO TOPSIOK TOANbIIOi poboTH. KOHTpoIbOBaHMMHU TTapaMeTpamMH CITY)KaTh
TEPMIHM 3alyCKy/BUITyCKy HOCI(B J€Talleii BIOOBIAHO JI0 PO3KIAy,
noOynoBanoro B moxyni PLAN, a TakoX mnapaMerpu IOTOYHOTO CTaHy
OMHUIL BUpOoOHWYOTo ycrarkyBaHHi ['BC. BuximHuUMHU HaHUMH MOAYIS €
PO3KIaZ poOOTH BUPOGHHUHOrO ycTaTKyBaHHS G, YIpaBisio4a MONCIb i
JIOKaIBbHI pe3epBH Yacy BUKOHAHHS OTmepalliii BUpoOHUUOro mporecy Dy k.
Bimxunennsmu B po6oti 'BC Bin mepenbauenoro po3kiany BBOKAKOTECS 30ii
(aBapiss) y poGoTi BHpOOHMYOI cucTemu, BimxunenHs D¢ Bin miaHoBoro
MOMEHTY Yacy BHMKOHaHHsS BHUPOOHHMYOi orepamii. Y THUX BHIAIKaX, KOJH
3adikcoBane BimxwiaeHHs, Moaynb KN7R niarHoctye cutyaliio i mpuiiMae
pillIeHHs Tpo i1 JTIKBiAAIliF0 HAsIBHUMHU 3ac00aMH B CKJIA/Ii MO/IYIISI KOPETYBaHHS
KORR. KoHTposb 1 miarHOCTHKa CHUTYalliii BeAEThCs OE3yNMMHHO MPOTITOM
ychoro mepiony QyHkiionyBanHs Monynsi MDMP (nepiogy yrpaBiiHHS B
peabHOMY Yaci).
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Puc. 4.7. Ancopumm oucnemuepuzayii 3a ynpasiao4or MoOoeo
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Anroput™ (yskrionyBanus Moayinst KN7R nokaszanuii Ha puc. 4.8.

Mpuiiom curkanis X
3BOPOTHOrO 3B'A3Ky Ta
hopmyBaHHsi BekTopa V

Asapi
sapi Awania

BekTopa V

MapameTtpuyHe DopMyBaHHS MHOXWH

Ta CTpyKTypHe T,, T@ MOMEHTIB
nigcrpotoBaHHs YM 3aBeplUeHHs BiANOBIAHNX
BiANOBIAHVX onepaLliit

Gy(). §

I'T,
e
Hi

DdopmyBaHHst

Buknuk

BiAXWUNEHHA
posknaay

Dk=Gk(fl)- Gk(fl)

KORR

Buknuk

PLAN

MNepepava
BekTopa V moaynio
MDMP

Mnax
3a/10BOMNbHSE
CcTpokam?

KiHeub
nepiogy
npaBniHHA?Z

Puc. 4.8. Ancopumm onepamuerno2o Konmpoiuo

Moodyns KORR onepaTuBHOTO KOpEeryBaHHS IpU3HAYEHUH Ui
BIJINpAIlbOBYBaHHS aBapiMHUX CUTYallil 1 BIAXWJIEHb XOIYy BUpPOOHHUIITBA
J0JJaBaHHSAM Y CHCTEMY PECYPCIB UM 3MIHOIO IJIAHOBOTO 3aBAaHHs. Moynb
KOpUrye iH(pOpMaIil0 MpPO CTaH BUPOOHMYMX MOTYKHOCTEH 1 IUTaHOBE
3aBJIaHHS y JialoroBOMY pexkuMi 3 nucnerdepom ['BC.

3a cBOIMH (YHKIIOHATBHUMH MOXJIUBOCTAMU Moayns KORR
nonioHuit Monynto BLDT, ocKiIbKH B MOAYJi OTIEPATUBHOTO KOPEr'yBaHHS
MOM(DIKYIOThCS MApaMeTPU 1 CTPYKTypa YIPaBISIFOU0l MOJENi Ha MiJcTaBi
BBeJIeHUX aucneryepoM ganux. Ognak moaynb KORR Moke BUKITUKATHCS
32 HEOOXIHOCTI JWUCHEeTYEpOM 1 BHKOHYBATH JIOJATKOBY (YHKIIIIO
BKJIIOYECHHSI (DOHOBHX 3aBJaHb BHPOOHWYOI MifcucTeMHu. BUKOpHCTOBYIOUH
nokanbH1 pesepsH, aucrietdep [ BC Moxe BKIIOUUTH TOJIATKOB1 3aMOBJICHHS
Ha 00cimyroByBaHHsS (pOHOBHX pOOIT, BUKOHAHHS TPAHCIOPTHHUX OMEparlii i
oreparliii 3aBaHTaXKeHHs ckiaay depes nany ¢pysakmiro moayns KORR. Tomy
MO/TyJIb ONIEPATUBHOTO KOPETYBAaHHS Ma€ JB1 TOUYKH BXoay: 3 MoayiniB MAIN
i KNTR. PoGora Momysnsi 3aBepIIyeTbCs TMepeaadeto YIpaBIIiHHS MOJIYITIO
MAIN uu moaymo PLAN.

Anroput™m QyskiionyBanHs monyiast KORR 300paxenuii Ha puc.

4.9.
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MouaTok
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KiHeub
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Puc. 4.9. Ancopumm ynryionyearts mMooyis onepamueHo2o
Kope2y8anHs

Mooyne MDIP npusHayeHuid a1si 0OpOOKHM 3amuTIiB JHcrieTdepa
I'BC i ¢opmyBaHHs qucreTdepy CHCTEMHHUX MOBiomiieHb. Ilpu poboTi 3
KOMIUIEKCOM TIpOTpaM y MepioJ] YIpaBIiHHS B pealbHOMY 4aci JUCIeTYepy
I'BC mopmaroTbesi pi3HI MOBITOMIICHHS, y BIANOBiAb Ha SIKi BiH TOBHUHEH
BUKOHATH BH3HA4YeHi [ii. Yci MoBiZoMiIeHHs (DOPMYIOTBCS B pe3ynabTari
iHTepnperanii crany ynpasistouoi Mmoxaeni I'BC moBoro, 3po3yminoro
JHCTIETYEPY.

[loBimomiieHHs, 1O BHJIAIOTHCS B
MOJIUISIOTHCS Ha 3alUTANbHI Ta CHHXPOHI3YIOYi.

Cunxponizyroui nogioomnenns iHOOPMYIOTH OmepaTopa MpPO CTaH
BUPOOHMYOTO YCTAaTKyBaHHSA, MPEIMETIB BUPOOHMIITBA 1 MPO BAXKIMUBI 3
MOTJISITy KOHTPOJIO TOJil, MmO He ineHTU(IKyoThes iH(opManiitHIMu
3aco0amMu Ha 00’ €KTi yIIpaBIiHHS.

3a JI0TIOMOTOI0 3anumanbHux nogioomaexv monayib MDIP 3anutye
HeoOXiaHy iH(opmarito s podotn Mmoaynie MDMP, KNTR, KORR.

Monyinbs 3amyckaeTbess B poOOTYy ogHOuYacHO 3 Moxayisimu MDMP,
KNTR i B3aeMoJiie 3 HUIMH 3a JJOTIOMOTOO TIOCHUJIAHHSI TOBIJOMJIEHB y XOIi
aucrieTdepusanii MmarepiansHux notokis I'BC.

Anroput™m QyHkmionyBanHs Monaynst MDMP mokasaHnuil Ha puHC

XO0Jl  JHCIeTYepU3aIlii,

4.10.

Mooyne DOC mnpusHayeHuil i 0OONIKy cTaHy BHpPOOHHIITBA 1
¢dopmyBanHs n0BigkoBoi iHpopmarlii nucneryepy I'BC. Bin mpexacrasmise
co000 /iaIOTOBUH KOMIUIEKC MPOrpaM BHIa4i HEOOXiTHUX iH(POpMAaIiiHIX
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MTOB1JIOMJICHb.

OO6nik cTtaHy BUPOOHHUIITBA BEACTHCS 3a MOKA3HUKAMH, CEPEJl SIKUX
MOKHA BUAUTUTH HACTYITHI: 3MIHHO-1000BE 3aBIaHHs, BUKOHAHHS 3MIHHO-
I000BOTO 3aBIaHHS, MPOCTOI YCTaTKyBaHHS dYepe3 TPaHCHOPTYBaHHS,
MepeHaNIaro/PKeHHsT Ta aBapii, CyMapHi NMpPOCTOi, MOJENb CTaHy CKJany,
MOJIeb  CTaHy BHUPOOHMYOTO  YCTaTKyBaHHS, CTaH  OIEPAaTUBHUX
HarpoMajpKyBadiB, He3aBEepIIeHE BHUPOOHHWIITBO Ha TMOTOYHY 100y,
OTIepaTUBHUI PO3KJIAJ] 3aMyCcKy/BUIYCKY JeTainei, iHpopmMarlis mpo HOCil 3
JETaJSIMHU, 1110 BUTOTOBIISIIOTHCS B IIOTOYHY 3MiHY.
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Puc. 4.10. Aneopumm @pynxyionysanns Mooy Oucnemuupuzayii

3anumie i CuCmemMHuUX nOBIOOMIEHb

Monynp 3amyckaeTbcss B Mipy HeoOXigHocTi nucnerdepom ['BC
HE3AJIeKHO BiJ 3aJISTHUX B KOHKPETHHI MOMEHT MOYJIiB KOMILIEKCY.

Mooyne ABND npusHaueHuWil aisi BIATBOpEHHS iH(GOPMAIIHHOTO
CTaHy CHCTEMH IPH aBapifHOMY BHXOJII MOJYIIB 3 KOMIUIEKCY IPOTpaM 4H
30051X yCTaTKyBaHHs, y ToMy uucii it EOM.

Moyns BUKOHYE HACTYMHI (DYHKIII: BCTaHOBJIEHHS HAsSBHOCTI Ta
MOJKJIMBOCT1 JIOCTYIy JO JaHUX (aillliB CHCTEMH; BU3HAYCHHS MOKIHMBOT
TOYKH BXOJY JUTSI TPOJIOBKEHHSI POOOTH CHCTEMH.

Po6ota monmynst ABND iHIIIIOETbCS BKa3iBKOIO DPEXUMY pOOOTH
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KOMITIEKCY TporpaM y moayimi MAIN i 30iiiCHIOETBCSI B aBTOHOMHOMY
peXuMi 3 BHJIAYCH0 JIAarHOCTUYHHUX TIOBIIOMJIGHb 1 pPEKOMEHJAIlii
mucrieraepy I'BC mo npooBKeHHIO pOOOTH 3 KOMIUIEKCOM IPOTPaM.

VY Bumaaky aBapiiHOTO BUXOAY i3 CHCTEMH HEOOXITHO 3aIyCTHTH
moayib ABND i npuBectu ycrarkyBanus I BC y BuXxigHuii cTaH.

Mooyne TEST npusHayeHHH s TIEPEeBIPKH  Ipane3laTHOCTI
moyniB komriekcy COY I'BC.

TectyBaHHSI TIPOBOAMTHCS BIMOBIIHO IO BCTAHOBIECHUX B CHCTEMI
KOHTPOJIPHUX TPHUKIAIIB, IO 33Jal0ThCS BU3HAYEHUMHU IpOTrpaMaMu
(mpoTokosamMu pobOTH) cucTemu, BuOpanumu aucrnerdepom ['BC 3a cBoim
poscynom. IlotiMm poGoTa 3AiHCHIOETHCS, SK 1 B HOPMAJIBHOMY pPEXHMI
¢dyukmionyBanus COY, ane Haj TecTOBOO iH(OpMaIliiftHO 0a3010 JaHHX.

Mooyne OBM mnpusHaueHuil s 0OMiHy 1HQOpMAIIEI KOMIUIEKCY
nporpamM 3 HIDKYMM pPIBHEM YIPaBIIHHSA BUPOOHMYMMH MOAYJISIMH 1 €
MO/TyJIeM MDKpPIBHEBOTO OOMIHY JTaHUMH KaHAJIaMH 3B’ SI3KY.

Monyns OBM BUKOHYe HACTymHI (YHKIIi: Tepeaady MOBiTOMIICHb
KaHaTaMH  3B'sI3Ky; UEKaHHS IATBEPPKCHHS NPUHOMY  TIE€peaHoTo
MOBIIOMJICHHSI; TPUHAOM CHMBOJIIB, IIO MiATBEP/UKYIOTH 3MiHYy crany I'BC;
MPUIOM yIPaBIISIOUNX ITOBIJOMIICHb.

Jlanuit Momynb ciyrye sl mepenadi JaHux (KOMaHJ YIIPaBIIiHHS)
TPaHCIIOPTHUM ABTOHOMHHUM 3acobam i poboTam-irabenepam
AaBTOMAaTH30BAHOTO CKJIAdy, a TAKOX YMPABISIFOYMX IMPOTPaM Uil TPHCTPOiB
UITY rHy4YKHX BUPOOHUYMX MOJIYJIIB.

Mopyni oOMiHy, 10 (QYHKIIOHYIOTP Ha HIKYOMY piBHI B CKIafi
nporpaMHuX MonyniB ympaBmiHHI GPM, AS ATM, BUKOHYIOTH HACTYITHI
GyHKIIT  mpuiioM  moBiZOMIIEHb  (YIpaBISIOUMX ~ KOMaHI), Iepenaya
iHpOpMaITifHUX TOBiTOMIIeHb. Lli MOy, 3MICHIOIOYN 3B'S30K 3 BEPXHIM
piBHEM 1 mpuiiMaloyM KOMaHIHI BKa3iBKH, peaji3ylOThb BIIACHE YIPABIiHHS
OJIMHUIIIMHU BUpOOHMYOTO yerarkyBaHHs [ BC.

YrpaBiiHHS OPraHi3yeThCS HA OCHOBI CITKOBHX MOJEJeH alropuTMIB
VIPaBIiHHS THYYKAMH BHPOOHHYMMH MOJIYIISIMH, POOOTaMU-IITadeNepamy,
AaBTOMATH30BAaHMUMHU CKJIQJAMU 1 ENEeKTpOpoOOKapamMu, OTPUMAHUMHU Y
pe3yibTari IeKoMITo3uiii yrpapisitouoi mojeni ['BC Ha anroputMu HHKYUX
PIBHIB YIIPaBITiHHS.

[NoBimomnenns, nepernani Bim EOM BepXHBOTO piBHS J0 IMPUCTPOIB
UITY, noainstorhes Ha iH(opMaltiiHi Ta ynpasistodi. Big npuctporo UITY mo
BEPXHBOTO PIBHS TIEpPEeNalOThesl TUTbKH iH(OpMaIiiHi moBimomieHHs. s
EOM BepxHBOTO PiBHSI YIPaBIIiHHS BCTAHOBJIEH] HACTYITHI BHJIM TIOB1IOMJICHb
nporeaypu oominy: iHpopmaniiiHi (D — nani, U — Bka3iBku); yrpasisirodi (S—
iHimanzaniss oOMiHy, £ — KiHenp moBimomienns). s mpuctporo UITY
HIDKHBOTO  pIBHS  YNPaBIiHHS  BCTAQHOBJIGHI  TUIbKM  iH(OpMAIIiiHi
MOBIMOMIICHHSI HacTymHuX BuIiB. N — 3amepedeHns mnpuiiomy, C—
MiITBEP/PKEHHS TpuiioMy; F — KiHellb BUKOHAaHHS Omepallii Ha ycTaTKyBaHHI, A
— aBapis Ha ycrarkyBaHHi. KoMmImiekc MOJyliB MDKpIBHEBOTO OOMiHY Ha
OCHOBi HaBEJECHHUX IMOBIZIOMIICHb peali3ye €MHY MOBY OOMiHY, TOOTO AESKHIA
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dopmar ineHTH]IKaIlii TEKCTy TMOBIIOMIICHb, MI0 HAAXOIATh IO KaHAIax
3B’s3ky Mbk EOM BepxHboro piBHs i nmpuctposimu UITY amxaboro pisas ['BC.

InTepdeiic kommekcy i moaaHHs AaHMX y nakeri nporpam COY
I'BC. B ocHoBi mporpamHoro 3abesmeuenns COY [I'BC nexwursb
yrnpaBisgounii mMonynab MAIN, 1mo iHiIiloe TOYaTOK (YHKIIOHYBaHHS
KOMIUIEKCY TpOTpaM, YIPaBIse€ TOPSAKOM MPOXOHKEHHS MPOTrpaMHUX
MO/IyJIiB 1 BUKOHYE JiaoT MK JHCIIETYEPOM 1 IPOTPAMHUM 3a0e3MeUeHHIM
COY I'BC (puc. 4.11).

BLDT

PLAN

p MDMP | —» GPM

OBM ATM

L]
MDIP KNTR |e—oI| AS

MAIN

KORR

IHdopmauiiHa 6a3a gaHux

ABND

TEST

=
DOC

-

Puc. 4.11. Cxema 83aemo0ii npoepamuux mooynie
komnaekcy npoepam COY I'BC

Hucnieruep ['BC y miamoroiit ¢opMi BBOIUTH y BUXIIHI JaHi AJs
OTIEPATUBHOTO IUIAHYBAHHS 1 JaHI MPO TOYATKOBUH CTaH YCTAaTKyBaHHS,
T00TO CcTBOpIOE iH(popmariiauii cran COY, BUKOPUCTOBYIOYH ISl I[HOTO
Moayns BLDT. Tlotim jgucneryep Tmepenae  YOpPaBIiHHA — MOIYIIO
onepatuBHOTO TuTaHyBaHHS PLAN, 1m0 ckiiagae po3kiaf i miaroToBisie gaHi
no  mpomecy  aucnerdepu3artii. [licms  3aBepiieHHs — IUIaHYBaHHS
3aIlyCKa€eThCsl MOAYINb JAWcCHeTYepu3anii marepianpHux notokie I'BC, mo
gyepe3 MOJyilb MDKpiBHEBOro oOMiHy OBM BiacHe 1 31iHCHIOE YIpaBIiHHA
tpancioptom (ATM), cknagom (AS), TEXHOJOTIYHUM YCTATKyBaHHSIM
(GPM). Komu Ha 00 €KkTi ympaBiiHHS BiIOYBA€ThCS sKa-HEOYAb MOJis,
aHami3yetbecst cutyailisi, mo crBopwiacs (KN7R), 1 B 3aJeKHOCTI Bix
pe3yNbTaTIB aHA3Yy YIpaBIiHHS TOBepTaeThes 10 MDMP 4u nepenaeThest
Moaynro KORR. flkmo B pesynapTaTi aHammizy BHSBIEHE IOPYIICHHS
HOpPMAJILHOTO (DYHKI[IOHYBaHHS BHPOOHHUIITBA, TO B JIIaJIOTOBOMY PEXHUMI
KOPEryeTbCsl OmnepaTtuBHA iHpopMallisi i GOpMYIOThCS BHXIJHI JaHi Ui
ONEPaTHBHOTO peaaryBaHHs po3kinany ¢yHkmionyBanHs [BC  (3a

nonomoroto Moy PLAN) Ha mepios poOOTH, 110 3aTHIITUBCS.
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JlucrietTuep ympaBisie XoJ0M (DYHKITIOHYBaHHS CHCTEMH B Tepion
mucrieTyepusanii depes moaynb MDIP 1 Moxe ofepXyBaTéd JOBIIKOBY
iH(opMarlifo Mpo cTaH BUPOOHUIITBA B OYIb-SIKUI MOMEHT 4Yacy 4epe3 MOJIyib
DOC.

OCKUTbKM ~ KOMIUIEKC Mporpam MoOyJOBaHUN 33 MOIYJIBHUM
MPUHIMIIOM, TO TIporec (YHKI[IOHYBAaHHS TPOTPAMHOTO 3a0e3MeUeHHS
MPEJCTABISETHCS Y BUTIISAL CYKYITHOCTI IIIPOIECIB B3a€MOJIIT AUCIeTYEpa
I'BC i3 KO’KHUM MOYJIEM OKPEMO.

Peanizanis ¢pynkiiit, moknagenux Ha COY I'BC, Bumarae nepenadui,
npuiioMy, 30epeKeHHsI Ta IMEePETBOPEHHS BEIMKOTo 00csry iHdopmarii.
Buxoasiun 3 MOAYABHOTO TNPHUHLHUITY MOOYIOBH KOMIUIEKCY IMPOTpaM 3
OpraHi3alfi€ro yrmpamiIiHHS Ha OCHOBI ympasisirouoi mozeni I'BC, yci BxinHi
Ta BHUXiIHI JaHI TPOTPAMHHMX MOMYJIB OpraHi3oBaHi y BHIJIsAI OJOKIB
enuuoi iHdopmariiiHoi 6asu gannx EOM BepxHbOro piBHs. [laHi Ooku
MOJAUIAIOTBECS HAa YOTHUPU TPYIH. OCHOBHI, CIYXOOBi, JOMOMDKHI,
iHpOopMariitHi.

Jlo Tpynu ocHoGHuX BITHOCATHCS OJOKH, IO BiIOBINAIOTH 32 CTaH
OnuHUIL  BHUpoOHMYoOro  ycrarkyBanHs ['BC, wmarepianpHHX  Ta
iHpOpMaLifHIX TOTOKIB, TOOTO OMHCYIOTH yripaBisouy Mojens ['BC.

Jlo rpynu cnyscOosux BITHOCATBCS OJOKH, IO MICTSTH MapUIpyTHI
KapTH TEXHOJIOTTYHOTO TPOLIECY BUTOTOBJIEHHS BCIX JOMYCTUMHUX JUIsl JaHOT
I'BC tuniB perameif, OJNOKM yYNpaBsIFOYMX MPOTPAM  TEXHOJIOTIYHOTO
ycratkyBaHHsA. HasiBHICTH cimykO0BHX OJIOKIB y cucTemMi OOOB'sI3KOBa ISt
MOYaTKy (PYHKIIOHYBaHHS KOMILIEKCY POTPaM.

Jlo Tpymu Odonomisxchux BITHOCATBCS OJOKH, IO CTBOPIOIOTHCS 1
BHUKOPHUCTOBYIOTBCS TMi/1 4aC pOOOTH KOMIUIEKCY Iporpam Jiisi 30epekeHHs 1
nepeaayi MPOMDKHUX Pe3yJbTaTiB 1 3SHUITYIOTHCS 110 3aKiHUEHH1 pOOOTH.

Jlo rpynu ingopmayitinux BITHOCATHCS OJOKH, IO BiIIOBIIAIOTH 32
BupoOHMYY AisutbHicTs I'BC 1 mpu3HaveHi uis iHGOpMYyBaHHS AUCHETYEPA
I'BC.

Omxe, nporpamue 3abesmeueHHss COY I'BC, cmopoekroBane i3
BpaxyBaHHAM psy BHMOT, BHKOHAHHS SIKMX JO3BOJHJIO YHi(iKyBaTH
MpoTpaMHi 3aco0M ympaBiiHHS, 3a0e3nedye X HE3ISKHICTh BiT 3MICTy
npenMeTHoi  obmacti  BUpoOHMYoi  cucremu. [locsrHyra  yHidikaris
MPOTPAMHOTO 3a0e3MeyYeHHsI JO3BOJISIE THPAXKYBATH 1 CYITPOBOJDPKYBATH HOTO Y
BUPOOHWYMX cHcTeMax Oe3 NMPUHIMIOBUX 3MiH B OpraHi3alii MporpaMHHUX
3aco0iB yMpaBIiHHA NUITXOM peopraHizamii eauHoi iHdopmalliifHoi 06a3u
JaHMX.

KonTpoabHi 3anutanns
1. Po3kpwmiiTe CKJIaOBi CITKOBOT MOJIENl BHPOOHHYOTO IMPOIECY
I'BC.
2. [oscHiTh BMIiCT (OpMaNi30OBAHOTO TMOJAHHSI 1 MPOLEAYPH
BUPIIICHHS KOH(MIIKTHUX CUTYallid, 10 YTBOPIOIOTHCS B XOJi BUKOHAHHS
BUPOOHMYOTO TIPOLIECY IiJl Yac ONEepPaTUBHO-TUCIIETYEPCHKOTO YIPABIIHHS
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I'BC.

3. HaBenith BiIMIHHOCTI CITKOBOT MOJENI YIPAaBIIIOUOTO IPOIIECY
BiJI CITKOBOT MO/IEJI1 QITOPUTMY YIIPABJIIHHS.

4. ChopmynroiiTe eramd METOJNy CHHTE3a CITKOBOi  MOJeli
anroputMiB yrpasiiaas 'BC.

5. Po3kpuiiTe 3amadi i 0cOOMMBOCTI MOOYAOBH MPOTpaMHUX 3ac00iB
crcTteMu ornepatuBHoro ynpasiiaas ['BC.

6. Buznaure 0a30Bi MOyl CHCTEMH OIIEPATUBHOTO YIPABIiHHS
I'BC

7. TlosicHITh TOPSIIOK  3aCTOCYBaHHS TPOTPaMHUX MOMAYIIB 1
CTPYKTYp AaHUX CUCTEMH orepaTtuBHoro ympasninus ['BC.
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«llJupa Oymxa eede Hac 00
npasuibHuX Oitl HIMpoxu He 2ipuie,
nioie pozym» ([Inamon Apucmoxn)

Po3ain 4
IMPOEKTYBAHHJS ITPOLECIB YIIPABJIIHHS I'BC

4.1. TexHoJiorisi NPOEKTYBaHHS AJITOPUTMIB yNIPaBJIiHHSA
BUpoOHUYNMH npouecamu I'BC

Anroputm yrpasiinasa (AY) — 1ie HOCTIA0BHICTh IUIECTIPAMOBAHUX
T, TOB‘s3aHUX 13 3a0e3MeUeHHSM BUKOHAHHS OIepalfiii BUPOOHUYOTO
nporiecy (BIT) y TBC. AY wmoxe Oyru mojaHuii sik HaOip ormeparopis
MpOLIeCy YMpaBIiHHA, IO BiAMOBiNaOTh omeparism BII, skuii Bu3Haudae
nopsAZoK ix BHKOHaHHSA. B pesymprari Momens BII moxe cayryBatu
BUXIJIHUMH JTaHUMU Ji71s ipoekTyBanHs AY I'BC.

OTtxe, po3pobka cucremu ympasiiaas [ BC nependadae mocimigoBHe
3MIIIICHEHHS HACTYITHUX €TaIliB MPOEKTYBaHHS:

— dopMmanizariiss MarepianpHO-iHPOopMariitanx mnporecieB ['BC sk
00’ exty ynpasininas (OY);

— aHai3 BIacTuBocTel pyHkuionyBanHs OY 3a HOro Moeso;

— CHHTE3 MOJICTIEH aJrOpUTMIB YIIPaBIIiHHS;

— MPOEKTYBAHHS CTPYKTYPU CUCTEMH YIPABIiHHS.

IIpo mepmmii Ta Ipyruil eran IpoeKTyBaHHS YaCTKOBO MIIJIa MOBA y
po3aini 3, komm Tiponiec (PYHKIIOHYBAaHHS BUPOOHHMYOI CHUCTEMH
MpeNICTaBIsABCSA y (OpMi CITKOBOT MOJIEIN, B SIKid BIITBOPIOETHCS i€papXis
MiApoLeciB GYHKIIOHYBaHHS ckianoBux enemenTtis ['BC.

PosrnsiHemMo  CiTKOBY  iHTepmperamito  iepapXii  miAmpoueciB
¢dbynkuionyBaHHs ckinanoBux enemeHtiB ['BC. bararoHomeHnkiaTypHe
BUPOOHUIITBO BITHOCUTKCS JI0 KIIACY CKIIAJHUX CHCTEM 3 MHOXKHHOIO PIZHUX
JIMHAMIYHUX 00’ €KTiB — MaTepialIbHUX TMOTOKIB, ycTaTKyBaHHs. Haifuacrimne
i 00'€KTH MaroTh JOJATKOBI aTpUOYTH, SKi JTO3BOJIAIOTH PO3PIBHATH iX 1
BUKOPHUCTOBYBAaTH IIi PO3ODKHOCTI JAJsl YNpaBiiHHSA (YHKIIOHYBAHHIM
CHCTEMH.

B 3amexHocTi Big HEOOXigHOTO 3a crHeruQikaieo MnpeaMeTHOL
obmactu ['BC piBHS JeTanpbHOCTI MOJAHHS, I€papxisi B CKIaJHUX
BUPOOHMYMX TMpOLECax 3aJa€ThCsl CTPYKTYPOIO, sKa CKJIAJA€ThCs 3
MHOXMHHM OUTBIII MPOCTUX MiJANPOINECiB, (YHKIT SKUX PO3KPHUBAIOTHCS
omepauisMu Hajx guHaMidHUMH 00‘ekramu ['BC. Imakme kaxyuwm, BII
CKJIQJIA€ThCS 3 N iEpapXiYHUX PIBHIB, JIe JACSIKI Y BC1 OTNeparlii miamnpomuecy i-
ro piBasg (2 £ 1 £ n) cami € nporecamu, SKi CKIANAIOThCsS 3 OTEpallii,
BifHeceHuX 10 (i — 1)-ro piBHsA. Ctapmuii piBeHb BiIIIOBIAA€ TUTBKH OJTHOMY
MIAMPOIIECYy.

SAx monens BII, sika edeKTUBHO BimoOpakae BCTAHOBIIEHY i€papXiro
MAMPOIECiB 1 aJeKBATHO  TPEACTABIIAE€  ONepalii  MepeTBOPCHHS
matepianpHux moTokiB B I'BC, 3actocoByerbcst IKCII 3 HacTymHOMO
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IHTEpIIpeTali€lo eIeMEHTIB: TO3HIISIM MTOCTABJICHI Y BIIMOBIIHICTH Oneparii
MOJIEIIOEMOTO TIPOIIeCy 1 HaJaHi iM pecypcH TEXHOJIOTTYHOI MiACHCTeMH
(ycraTkyBaHHS); mepexoiaM — MO/l 3MiHK OTepalliil; MapKkepam — OTUHHMIII
MaTepialbHUX TOTOKIB 1 CTaHM pecypciB. 3 orisay Ha oOpaHy dopmy
iHTepIpeTaiii, Mmo3ullii-ayoJepun HaO0YBalOTh HACTYITHOTO CEHCY. KOXKHIH
TaKiil MO3MIi BiANOBia€ MaKpooIepalis, sika cama € MiANPOLecOM OUTbII
HU3BKOTO pIBHS CKJIQJHOCTI TPEACTaBJICHHS, OIUC SIKOTO 33a€ThCA
3aMIIIal0YMM CiITKOBUM OJIOKOM.

bynemo BBaxatu, mo IKCII N axexBarHa BUPOOHUYIOMY TIPOIIECY,
AKmo MbK 1i enemeHTamu 1 arpuOyramu crnenudikanii BHPOOHUYOTO
nporiecy SP BCTaHOBJIEHA B3a€MOOHO3HAYHA BiIMOBIIHICTD.

Busnauenns 4.1. CITKOBOIO MOJICIIITIO BUPOOHUYOTO TpoLiecy OyaeMo

HazuBatu Taky IKCII Ny = ({ Ni} ,Q, Z), IUISL SIKOT BUKOHYIOTBCSI HACTYITH1
YMOBH:

N; :( T WL R H, i’yi’mo)’
R= Fz.ua.ue.,a.lasﬁE(quai) = AR VR R
W =W, UW, W, W, = &;
e {N,} ® { } — lepapxisi CKJIQJIOBUX BHPOOHHYOTO MPOIIECY
(niz[npouecu;)
{pC p. = f ( ) ol O} — MHO’KHHA OTIepalliil I-To miampoIiecy;
P, :{ pd|pd = fz(Nj),Q(Nj)Z Ni} — MHOXMHAa  CKJIaJOBHX

MIAMPOIECIB I-T0 MiAMPOIECY;

P ={p

MiAMPOTIECY;

p, = fs(m),mT M} — MHOXHHA PecypciB ormepariid i-ro

={t|t = f4(g),g(0i,0j)T G} — MHO)KHMHA TIOJii y 3MiHI CTaHiB i-
'O MiAMPOTIIECY;
W, :{WC

A w, = f, (d) ,dl D} — MHOXXHHA €JIEMEHTIB MaTepiaJIbHOTO

MOTOKY,
W. :{Wr

rn

w, = f6(s(m)),s(m)T SM} — MHOXXHHA (YHKIIOHAJIBHUX

CTaHIB pecypciB;

Lo={1 i Tl = ()b vy =yt Ty, = (M)}
mo(RR) =l m(pu) e
i mo (W) = f5 (s(d)).s(d)T Spf,
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Z:{z(p,w)|pT P,wi W;,z(pw)=t(0),01 O} — mapamerpu

Yyacy BUKOHAHHS omeparii BApOOHHYOTO MPOIIeCy;

€(m) — eMHICTB pecypey M;

t (0;)) —uac BUKOHAHHS OTIEpAIlil.

Toni BupoOHMumii mpomec ¢ynkmionyBanas ['BC  MmoxHa
MPEJCTaBUTH SIK CYKYITHICTh B3a€EMO3AJIEKHHUX IPOLECIB 0OCIyroBYBaHHS
I'BM, koXHUH 3 SKHX BKJIIOYAE Pi3HI migmporecu miaroroBku ['BM o
00CITyroByBaHHSI ~ 3asfBOK-BHUpOOiB  (MIATOTOBKA /IO  HaJlAro/pKEHHS,
HaJIaroJDKCHHsI, JOCTaBKa 00 €KTIB CKJIaJaHHs), CaMOOOCIYrOBYBaHHS
3asiBOK, 110 HAJXOJATh, HA BUKOHAHHS BUPOOHUYMX OTepallii i JIOCTaBKY
pe3ynbratiB Ha AC.

Takum uwmHOM, Tmpoueaypa (OpMyBaHHS CITKOBOTO TIOJAaHHS
BUPOOHUYOTO TPOIIECy MOJISATae Yy BUKOHAHHI HACTYITHUX JIiH:

— ¢opMyBaHHS OMHKCIB MaTepiaIbHUX TOTOKIB 1 CTAHIB BUPOOHUUYUX
3aco0iB;

— BU3HAYCHHS CXEM PYyXy 3aco0iB BUPOOHUIITBA 3a OOpOOHUMH
pecypcam¥ 1 BUAUICHHS] THIIOBHUX OTEpaIlii i MiAMpPOIECiB,;

— JIGKOMITO3HIIIS TOCTIKYBAHOTO MPOIIECY;

— CTPYKTYpH3allisi MOBHOTO OMHCY 3 CITKOBUX ITOJIaHb IMiIPOIIECIB,;

— mapaMeTpu3allisi MOJelNi BIAMOBITHO 1O ICHYFOUHMX TEXHOJOTIH
BUTOTOBJICHHS 1 MPUITYCTHMHX CXEM PYXY MarepiaibHUX MOTOKIB.

4.2. CunTe3 MojeJieil aaropuTMiB ynpaBJaiHHS
BUpPOoOHUYNMH npouecamu I'BC

Tperiii eranm mpoekryBanHs cucteM ympapiinHs ['BC momsirae B
oJiep’KaHHI 0OyMOBIICHOT BHKOHYBAaHHUM BHUPOOHMYMM TIPOIIECOM CTPYKTYPH
Npollecy VIPaBIiHHA, a TOTIM y (OpPMyBaHHI KOPEKTHOTO aJIrOpPUTMY
yrpaBiiHaS. OCKUTbKM B OTpuMaHiii Mojeni N Mo)kHa peatisyBaTé Maibke
OyIb-sIKy TOCITIOBHICTh PyXiB MarepiajJbHOTO TOTOKY, BU3HAYCHY B paMKax
copmoranoi crierudikarii mpeamerHoi oomacti 'BC, To cTpykrypa mporiecy
VIIPaBITiHHS BBAKAETHCS IIUTKOM 33/IaHOIO Ta aJiekBaTHO BinTBopeHoto y IKCI],
SKIIO 3 KOYKHOIO BUPOOHMYOIO OTIEPAIIIEI0 CITIBCTABUTH OTIEPATOP YIIPABIIIHH,
KUl iHimioe i BukoHaHHS. Toxi 3amaya CHHTE3Yy alrOPUTMY YIPaBIiHHS
TOJISITAE Y 3a/1aHi Iyl MHOKHHU TIepexo/iiB 7 MOJIelli BUPOOHUYOTO TIPOIIECY
Ni  BimoOpaxens h:P” W® T, mo anekBarHO BH3HAYAIOTh IOPSIOK
peamizariii omepamiii 'y koH(uiktHux cutyaisx (P W), Ta BBemeHHI
JI0/IATKOBHX €JIEMEHTIB, 10 MOENIOIOTH iH(pOpMAIiiHIi OOMIH yIpaBIIsSIOUO01
MIJICUCTEMH 1 00’ €KTa yIpPaBIIiHHS.

[Iporiec GopMyBaHHs YIPaBIiHHA PYXOM MaTepialbHUX IMOTOKIB IO
o0pobmsirounx pecypcax y I'BC momsirae 'y BCTaHOBJIEHHI B KOH(IIKTHUX
CHUTYAIliIX HEBU3HAYEHHOCTI 00CITyrOBYEMOI 3asiBKU-TIpEMETa BUPOOHHUIITBA 1
3aco0y i1 00CTyrOBYBaHHS-PECYPCY BUPOOHHIITBA.

3riIHO 3 TaKUM TMOJAHHSAM, KOH(UIIKTHI CHTYaIlil, 0 yTBOPIOIOTHCS
B XOJi BHUKOHAHHS BHUPOOHMYOro mporecy (mig yac OIepaTHBHO-
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JMCIETYEPCHKOTO  YIPABIIHHSA), 3aJal0ThCd HACTYMHHMH  THUIIOBUMH
CUTYAIISIMU:

— 00CITyroBYBaHHS 3asIBOK CIIUTBHUM 3ac000M (pecypcom);

— HaJlaHHs 3aco0iB (pecypciB) CIiIbHIN 3asBIli;

— BUKOHAHHS HE3IC)KHUX OJHIET Bi] OJTHOT OTIEpaIiid.

VY CITKOBIiif MoJei BUPOOHUYOTO IMPOIIECY BUALICHI CUTYallii MalOTh
cBo€ (hopMaiTizoBaHe MOJAHHS Y BHIJIS/I HACTYITHUX THIIOBUX KOH(IIKTIB Ha
nepexonax 7.

1. KoH(]iKT MOB’'sS3aHUX 3 JOCTYIIOM JO CIIUIBHOTO Pecypcy pPr
3a4BOK Wej, Wej:

a) K1 - xoH(QIIKT 3asBOK BiJ omepalii 3a BHKOHAHHS HACTYITHOT
criibHOT omepauii (puc. 4.1, a), ne

K, =UK;(t): K, ()={c|'aT C:c|>F;T=UT;
tT i=0
0) K> - KOHQUIIKT 3asBOK BiI pI3HUX omepaiiidi 3a BHUKOHAHHS
cripHOT omnepaitii Pe (puc. 4.1, 6), ne

K, = U Kz(pc); Kz(pc):{t|tT Pe >1}; P=UPR;;
pd P, i=0
B) K3 - KOHDIIIKT 3as1BOK 3a criibHU# pecype pr (puc. 4.1, 6), ne

Ki= U K;(p); P=UPR;;
i=0

Pl R

P

ety T gy ng)=&& (4 0\ {p}=Aj
(p)=itl Y
ils61¢.q1 G =) ;
2. K4 - KOHOIIKT pI3HOMAHITHUX PeCypciB Pri, Prj 3@ 3aiBKY W Bif
CruTbHOI omepartii p. (puc. 4.2, a), ne

K.= U K(p.):

pcl R
Ko(p)={1" 6,47 p$ 6T G ql G g =0}

3. K5 - KoH(ITIKT He3aIe)KHO BUKOHYBAaHHX 3asBOK Wei, Wej (puc. 4.2,
0), ne

Ke= U Ks(p.): Ks(pe)={t]" tT (T\(K,UK,UK,)):tT p}u

pcl R

U{K, (p.).Ks(p,). K (P)|Pi 1Pt & p It A
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Puc. 4.1. Cimxose nooants KOHGQIIKMiI6 3a560K:
a, 6 — 8U0U KOHQIIKMIB 3A680K 34 GUKOHAHHS CRIILHOL onepayil,
8 — KOHGQIIKM 3a5180K 3 3A2AlbHULL pecypc
Posrnsz sik KOH(ITIKTY HE3aJIeKHO BUKOHYBAaHUX 3asBOK OB’ SI3aHO 3
OpI€HTAIli€0 CITKOBOi MOJENI Ha ONUC TMapajenbHO 3IIHCHIOBAaHUX
MIAMPOLECIB B YMOBAX MOCHIZIOBHOTO MPUHHATTS KEPYIOUHUX PillICHb.

Puc. 4.2. Cimxoge nooanus kougaikmy:
a — ycmamxy8anHs 3a 00C1Y208Y8aHH 3A56KU,;
O — He3aNeAHCHO BUKOHYBAHUX ONepayil
Jlns BupimeHHS KOH(QUIIKTIB TEpPIIOr0 BHIY BCTAHOBIIOIOTHCS
NpIOPUTETH 3asIBOK, IO HAAXOIATH Y KOKHOMY KOHKPETHOMY BUNAJKY, Ha
obciyrosyBanus PN;: D ® {1, 2, 3,...} na 0a3i npaBuj mepesaru, sKi
3aCTOCOBYBAIHMCA Y pPO3paxyHKy pO3KJIagy poOOTH TEXHOJIOTIYHOTO
yCTaTKyBaHHI IPU OTIEpAaTUBHOMY TIAaHYBaHHI.
Tonxi nporenypa Bubopy R, | =1, 3 akruBizoBaHOi omepariii, sika
BXOJHTH Y KOHQIIKT K| mepmoro Buay, chopmyersest Ha 0a3i HaCTYIMHHX
CITIBBIIHOIIIEHB!

" c, ¢/l K, (t)$d,d;T D:§PN,(d;)>PN,(d;)p

b hi(wy)>hi(wy)P R( ¢ c/)=18 c =& p..Ws)§:
"t.4,7 K, (p, )$d,.d;T D:§PN,(d,)>PN,(d;)P

b hi (wy)>h (wy)P R(t,.t,)=181=23p,1 R, p,T P

Jlns BupimieHHsT KOH(IIKTY Apyroro BuAy Ki BCTaHOBIIOIOTHCA
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NPIOPUTETH Ha MOPSIOK HamaHHs ycratkyBaHHs PNy : M ® {1, 2, 3,...} Ha
0a3i cTparterii TPaHCMOPTHOTO OOCIYrOBYBaHHs, BH3HAYCHHUX IMPH
OTIePaTUBHO-MCIIETYEPCHKOMY YITPABIIiHHI:

a) 3asdBKa HANpPABIIAETbCS HAa HAMOMMKYMN 3a 9acOM JOCTaBKU
ButeHHM [ BM;

0) 3asBKa HampaBisgeThCs Ha BUbHMA [BM i3 MiHIMaJIbHUM
MOTOYHUM 3aBaHTAKCHHSM,

B) BUOIp BibHOTO ['BM 31iliCHIOETHCSI BUITAIKOBHM YHHOM.

[Mpouenypa BuOOpy R4 akTHBi30BaHOI ormeparlii, 10 BXOJUTH Y
koHumikT K4 npyroro Buay, cdopmyerbcs Ha 0a3i  HaCTYITHOTO
CITIBBIIHOIIIEHHS

"t,4,1 K,(p.)

($mi’ij M1 pr.i!tj’[ P P = fB(mi)’ Py = fB(mj)):

€PN, (m)>PN,(m;)b hj (t)>h} ()P R,(t.t;)=14.

Kondnikr Ks Tperboro BHAY BHUPINIYETHCS NPU3HAYCHHIM
MPIOPUTETIB PN;:O® {1,2,3, ...}, BUXOOSYH 3 MPUIHATOTO
MEPIIOYEProOBOro MOPSIKY BUKOHAHHS HE3aJIE)KHO aKTUBI30BAHUX OMeEparlii
i mignponecis y BII. Ilpouenypa Bubopy Rs akTuBi30BaHOI omeparliii, 110

BXOJHTh Yy KOHMIIKT Ks TpeTtroro Buay, copmyerbess Ha 0a3i HaCTYIMHUX
CITIBBIIHOIIIEHB!

"tT Ky (p)T K" t;T K (p)T Kg
($O|’Oj 1Ot "pyuty 1 Py Ps = fl(c)l)’ Py = fl(oj)!hl I):
A 5 5 — 111 1
€PN, () > PNy (0, )p h®(t)>h®(t;)p R(t.t;) =18 g.kT {2,3,4}.
BpaxoByroun, mo Oyab-sKii mepexig CITKOBOI MOJENi Moxe
OJTHOYACHO  HAaJeXaTH JEKUIbKOM pI3HUM THIIOBUM  KOH(IIiKTaM,
BifoOpakeHHs N Ha MIMHOXHHI TIEpeXOodiB MPEACTaBIsE COOOI0
CYKyNHicTh npenukaTiB PR yMOB crpalibOByBaHHS, CITIBBITHOIICHHS SKUX
dbopmMyeThes Ha 0a3i iepapXivHOT CUCTEMH BHUPINICHHS THIIOBUX KOH(IIKTIB
(“BuOip 3asBKM OOCIYyroBYBaHHS —'HaJaHHs pecypcy 3asBiii’—‘BHOIp
MOPSIJIKY BUKOHAHHS HE3AJIS)KHUX 3asBOK” ). [HIIMMU CIIOBaMU, Ha KOKHOMY
piBHI iepapxii THHOBHX KOH(DIIKTIB (GOPMYETbCS 3HAYCHHS JIOKAJIHHOTO
MpeUKaTy YMOBH CIIPAallbOBYBaHHS MEPEXOY i3 BpaxyBaHHSIM pe3yJbTaTiB
. . . . i . . .
BUDIIIEHHS. Ha monepeanbomy piBHi. Toni mepexony t; cirkoBoi mozeni

MOKHA TIOCTaBUTH Yy BIANOBIAHICTh Yy3arajJbHEHHH NpPEAUKAT YMOBH
CTIpaIlbOBYBaHHS HACTYITHOTO BULY:.

5() it Kl(tz-)q('ctz-).%(A('Cta)ua'(t?))’

e tc; :{tij |t;T Ni} — Tepexin-3B’ sA3Ka,
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q (t'l) — JIOTIYHA YMOBA TOTO, IO TepeXif t} BXOJIUThH IO KOH(DITIKTY

|-ro Bumy;
A('Cta-):tmKg{t;}é%('cta)kzgh(“('Cta)Uq_k(tL))UR(t}’t:*)g -

o i .
JIOKAIIbHUI MIPEMKAT YMOBH CHPAIbOBYBaHHs mepexoay t; 3a posnofiniom

' Ctij B l€papXiuHiil cucTeMi BUpimeHHs KoH}mikry |-ro Buny, | =2, 5;

. . . i e e o
q( Ctij) — JOrigyHa yMOBa TOro, IO Iepexin tj IHIIIMOBAaHUM 34

PO3MOIUIOM Ci s
]

Ala)-, 0l lon e ).
! “c¢l Kl(tij )\T ‘¢ b ! ! !
'] 1 ‘j%
Busnauennss 4.2. CITKOBOIO MOJICIUTIO YIPABIISIOUOTO TIPOIECY

HazuBaeTbes npennkarHa IKCII HactynHoro Buay:
Ny = (Ni, PR),

ne PR 2{ pr, ‘prj = B(tj), ] ZW} — MHOXHWHA TpPEeIUKaTiB  yMOB

CIPallbOBYBAHHS TIEPEXOJIIB.

ITpu ¢dopmamizarii i mMOOYIOBI CITKOBUX Mojeneii AY Ha OCHOBI
ynpasistogoro mporecy (YII) HeoOXiqHO 3a0e3MeYUTH aCHHXPOHHE
Y3TOJDKEHHS B3a€MOJII MK OnepaTopamMH YIPaBJIiHHS Tak, 100 MOMEHTH
iHimiamii  BUPOOHWYHMX oOmeparliii BW3HAYAIUCS TUIBKH TOTOBHICTIO
HeoOXigHuX nmaHux npo craH OY. V 1poMy BHMNAAKy YHpaBisioyda
nigcucrema I'BC ¢Qopmye ympaBnisroui BIUIMBH )i Y BHIVISAII KOMaHJ
aKTUBI3aIlil BUKOHAHHS BIAMOBITHUX BUPOOHWUYMX omepaiiii B OV, micns
goro OV mpaiftoe aBTOHOMHO, a YIIPABJISIOYA IMiICUCTEMA OYIKYE CUTHAITY X
Big OV mpo 3akiHUYeHHS BUKOHAHHS IMX omepariii. Toxi KoxeH onepaTop-
Tis, SIKUM BHUKOHYE MPOLEAYPY MO YIPABIIHHIO JESIKOK BUPOOHHYOIO
oTepallicro BU3HA4YeHOi TpuBajocTi, y mojeni BIl 3aMmiHseMo cCiTKOBHM
¢dbparmenToM, 300paxeHnuM Ha puc. 4.3, 1e W, U; — 30BHINIHI MO3MUIIIi, 110
BiZJOOpaXaroTh BIANOBIAHO BHUAAYY YIPABISIIOYOTO BIUIUBY 1 HpUHAOM
CUTHAIIy MPO CTaH yCTaTKyBaHHsA. TakuMm 4uHOM, i ommcy AY Ha 6asi
mozeni YII Ny BBeneMo creniaabHi MHOXKHWHY HO3UIIH, 10 MPECTaBIISIOTh
NeaKHid BXITHUHA 1 BUXiIHUH andaBith, sKi XapakTepU3yIOTb aCHHXPOHHI
B3aemoii 3 OY.
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Vrnpasnsrounii Curnan x; ipo
BILIUB Y, BHKOHAHHS OIeparii

OrnepaTop ynpaBiiHHsA
orepaieio

Puc. 4.3. Cimxose nooarnus npoyedypu ynpasiiHts UpoOHUYO0
onepayiero
Busnauennss 4.3. CiTKOBOIO MOJEIIIO alTOPUTMY YIPaBIIiHHS
HasuBaeThcs HaBaHTaxeHa mnpenukatHa IKCII, ska 3amaeTbes Habopom
HACTYITHOTO BUTY:
Na=(Ny, X, Y, V, W, 1, ),
ne X ={X, |X, =(b, b, by, b,), I =1, L} — MHOXKMHA CHT'HAJIB IIPO CTaH

YCTaTKyBaHHS,
b — noriuHi 3MiHHI, IO BIAMOBIZHO BKa3ylTh O3HaKy craHy OV:
HECIPABHICTh, 3aHSTICTh, HAATOHKEHICTH 1 PO0OTa;

Y={yk|yk=(d, par,, parz),dT D,k=l,_K} - MHOKHHA

YIPaBISIOUUX BIUIMBIB, pari, pary — yOpaBisoui MapaMeTpu: aiapeca
BiJIIIPaBJICHHS, HOMEP MPOrpaMu 0OpOOKH;

N
z

T

V =

J

) )
- - o _ .
n " pyl PC?&W,I L_J()V\{:n(pq,w,)l O;’$uj:uj =p;

o=

_.\[ n T % T r . 1 6 . J— ‘..;-I
W—_I_Wj Py ! Pc(} Wl U\/\/i'rr(pcj’wk) O+$Wj'wj = Py B
T e i=0 2 b

MHO>KHHHU 30BHIITHIX TO3UIIIA JUTS TIOJJTaHHS aCHHXPOHHOI B3aemoii 3 OV,

r r
fVv UW® X; j W UW®Y - dyukuii zaBaHTaxkeHHs
i=0 i=0
Ha 30BHIII TO3UIIi.
3rifHO 3 TNPUHIMIIOM NOMIMHOCTI YNpaBIiHHSA, MOMEHT 4Yacy
VIPaBIIIHHS BiIMOBia€ MOMEHTY HAJIXO/KEHHS CHTHAIY PO TOTOBHICTH
ycTaTKyBaHHs X; (pO3MILlIeHHsT B MO3HUIIT U; MITKH-cUrHany). Tomi 3amada
YIIPaBIIIHHS 32 CITKOBOIO MOJICIUTIO TIOJISIrae y BUOOPI B 1€l MOMEHT OJIHI€ET 3
MHOXMHU TOTOBHX JI0 BHKOHAHHS omnepaimiii (BuUOpaTH 3a ICTHHHUM
3HAYCHHSAM IpeAuKaTra Prj BIANOBIAHUN Iepexil CIpalbOBYBaHHA) 1
BKa3IBKM WUIAXy 11 peamizamii y 3aJaHHI YIOpPaBIsSOYOro BIUIMBY Vi
(MOMICTUTH B TO3MWII0 W MITKy YIpaBIiHHS). MHOXHWHA TPEIUKATIB
citkoBoi mojeni N ¢opmanizye crpaterito yrnpasiniaas ['BC.
Takum YUHOM, Memoo cumme3y CITKOBUX MOJENeH KOPEKTHHX
ITOPUTMIB YIIPABIIIHHS Ha OCHOBI OTPUMAHOTrO i mepeBipeHoro omucy BII
MOJKHA MPEJICTABUTH y BUTIISAI MOCITIIOBHOCTI HACTYITHUX €TaIliB!
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—cdopmyBatu cTpykTypy YII 1 BU3HAYUTH CKJIAJ HEOOXiTHUX
orepatopiB ynpasiiHHs onepartisimu BIT;

— YCYHYTH BCi KOH(QIIIKTH 4epe3 HAasBHICTh CIUIBHUX PECypCiB Ta
anpTepHAaTHBHUNA Xapakrep BII 3a gomomororo mpeawkariB  yMoB
CIpallbOBYBAHHSI IIEPEXO/IIB,;

—BHOpaTH BCi omepaTopu-Iii, g SKUX CcPopMyBaTH HAOOPH
YIPaBJISAIOYUX BIUIMBIB 1 CATHAIIB MPO CTaH BIAMOBIAHOTO YCTaTKyBaHHS;

—cdopMmyBatl IS KOXKHOI oOmeparopa-iii CIiTKOBE IMOJaHHS
ACMHXPOHHOT B3a€EMO/I{ 3 BUPOOHHYNM YCTaTKyBaHHSIM.

Y KOXHOMY KOHKPETHOMY BHIIaJKy TMpaBWia MpU3HAYCHHS
npioputeTiB mpu  (HOpMYBaHHI MHOXMHH TpEIUKATiB OOMpAarOThCA 3a
pe3yibTaTaMu IMITAIlIHHAX €KCIIEPUMEHTIB HaJl CITKOBOIO Mojaemto BIT i
MOPIBHSAHHAM iX 32 00OpaHNM KpuTepieM. BUKkoprcTaHHS K IpaBUII TepeBaru
JoIycKae e(peKTUBHY OpraHi3alilo YIpaBIIiHHSA MO CUTYaLlifAX MPH MPSIMii
mucnieraepusanii pynkmionysanus I'BC.

4.3. Oprani3auisi podiT 10 CTBOPEHHIO CHCTEM ONEPATHBHOI0
ynpasJjinas I'BC

3agaui Ta o0co0MBOCTI 1NO0YAOBM NPOrpaMHUX 3aco0iB
ynpasiinHsg. IIpu ctBopenni ['BC oxHi€ero 3 TOJIOBHHX € 3aj1aya
OTIEPATUBHOTO YNPABIiHHS (DYHKIIOHYBAaHHSM BUPOOHHYOTO YCTATKyBaHHS
1 CHHXpOHI3aIlii MaTepiabHUX MOTOKIB. [Ipu 1IbOMY PO3pOOKa TPOTPAMHOTO
3a0e3MeueHHsl, 10 pealli3ye allrOPUTMH YIIPABITIHHS, CHHTE30BaHI Ha OCHOBI
po3risiHyTHX Moaudikamiii citok Ilerpi, Oyae HaHOULIBII TPYAOMICTKHM
etanoM npoekryBanHs I'BC.

Po3po6mioBani  ceoromni ['BC € yHIKaqbHUMH  CHCTEMaMH,
MPUCTOCOBAaHMMHU JUII  PO3B'SI3Ky KOHKPETHHX 3a7ay, OOyMOBIJIEHUX
cenn(ikol0 aBTOMATU30BaHOTO 00’e€kTa. BuTparm Ha mpoekTyBaHHS 1
MOJANBIINA PO3BUTOK MOKHA 3HH3UTH THIT3ALIEI0 pillleHh B 00JacTi
crBopernss ['BC, y Tomy umchi i mpu po3poOii MporpaMHHUX CepeaoBHUII
OTIEPaTUBHOTO YIpaBIiHHA MaTepianbHuMu notokamu ['BC.

OnHuM 31 NUIAXIB THUMI3ALIT pIIEHHS B LIl 00JacTi € BUKOPUCTAHHS
NPUHLUIY MOJIYJABHOCTI, BiAMoBimHO 10 sikoro I'BC kxommonyroThCcs 3
OKPEMHX THIIOBUX MOJYJIB 1 ITIJICHCTEM.

Cucrema omneparuBHoro ympasiiaas ['BC mpexacraBise co0oro
0aTopIBHEBY 1€papXiuHy CHUCTEMY 31 3BOPOTHHMH 3B’ SI3KAMH, OpPraHi30BaHy
Yy BHUIJISJII PO3MOJUIEHOT MEpEeXi KOMIT IOTEPHUX Ta MIKPOIPOIECOPHUX
npuctpoiB ynpasiinag. Cxema opranizanii COY I'BC Oyna HaBeneHa Ha
puc. 1.8. Hwxniii piBeHp BHUpIiNIye 3amadi JOKAJIGHOTO YIPABIIHHA
MOCIITOBHICTIO TEXHOJIOTTYHHUX OIeEepaliii Ha BUPOOHHMUOMY YCTAaTKyBaHHI.
VYrpasisirodi curHaiy, copMoBaHi MM piBHEM YIPaBIIiHHS, BH3HAYAIOThH
MOMEHTH BKJIIOUEHHS Ta BHKIIIOYCHHS KOMIIOHEHTIB YCTAaTKyBaHHS JUIS
BUKOHAHHA HEOOXiIHUX BHUPOOHWYMX oOIepaliii, 3a0e31euyioTh MpOoTrpaMHy
poboTy ycraTKyBaHHs. BepxHili piBeHb yIpaBiiHHS 3a0€3Meuye B3aEMOJII0
BCIX OJJMHMIIb YCTATKyBaHHS NpH NpoxokeHHi yepe3 'BC 3ammaHoBaHuX
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Ha TUTAHOBHUH mepion BHpoOiB-3aMoBieHb. Ha 1poMy piBHI 30upaeThes i
BifoOpakaeThCsi TOTOYHA iH(OpMAIls, IO BHU3HAYAE CTaH JIUISHKH,
KOOpDAMHYEThCSI poOOTa BCiX 3aco0iB  YNpaBIiHHS HIDKHBOTO  PIiBHS,
dopmyetbest iH(opMarris i nmoBigomiieHHs (3amutu 1o omnepatopis ['BC),
3MIIICHIOETHCS B3a€MO/IIS 3 BHIIIECTOSYUM PIBHEM YIPABIiHHS.

IMpu excmnyatanii I'BC, BuKOpHCTOBYIOUM mporpaMHi 3acobu
VOpaBIiHHS, KOPHCTYBad MOXE BHUpINIYBaTH 3a7adi aBTOMAaTH3aIlii
OTICPATUBHOTO  YIPABIIIHHS, JTUCTETUepH3allii MarepialbHUX TIOTOKIB,
OTIEPATUBHOTO PETYJIIOBAaHHS 1 KOPEKTYBaHHS IIJIJAHOBOTO 3aBJIAHHS,
aBTomarm3arlii oOJiKy CTaHy BHUpPOOHMIITBA, AaBTOMATH3aIlil Tepenadi
iH(pOopMarii B iepapXidHUX CUCTEMaX YIPaBIiHHS.

["'0J10BHOIO BiIMIHHOIO PHCOIO 1 MPUHIIMIIOM TIOOYAOBH PO3POOIEHUX
MporpamMHHX 3aco0iB € ympaBiiHHs npouecamu (ynkmionyBanus ['BC nHa
OCHOBI IHTepmperanii CIiTKOBHX yOpaBsiounx Mojeneit. Ha erami
MPOEKTYBAaHHS AalNTOPUTMIB UM YIPABIIHHSA iX THYYKOIO Iepe0ya0BOI0
IHTepIpeTalis yIpaBIsAIOYUX MOJIENIe BHKOHYETHCS 3 METOI0 aHali3y
BJIACTUBOCTEH aJTOPUTMIB 1 PO3B’A3Ky PI3HMX ONTHUMi3aliiHUX 3amad. Ha
eTami peamizalii aaroOpuTMIB YIPaBIiHHS CIPOEKTOBAHI CITKOBI MOJemNi
BUKOPHUCTOBYIOTBCS ISl YHpaBiiHHA TporiecamMu (yHkiionyBanus ['BC.
[Ipy upoMy ympaBisito4a MOJENb IHTEPIPETYETHCS HAa OCHOBI THX e
MPUHLUIIB, 110 1 HA €Tari IPOEKTYBaHHS.

Ha puc. 4.4 300paxena cxema opranizamii ympasninas [BC Ha
OCHOBI ~ BHUKODHUCTaHHsS  yIpPaBISIOYMX  MOJENel, 1o  BigoOpaxae
MOCIIIOBHICTh B3a€EMO3JISKHUX (a3 yrnpaBiiHHS.

Ha Bxix COY HagxoauTh iHGOpMAITis PO KOHKPETHY KOHQITYpaIlio
00’ exra ynpasinigHsa OY, npo yMOBH ioro (QpyHKIIOHyBaHHs, crenndikarii
VIpaBIsEMUX MPOIIECIB, & TAKOXK IJIAHOBE 3aBJaHHS Ta BUMOTH ONTHUMI3aIlii.
VY 6noui Bl Oyayerbes iepapxiuyHa cTpykTypa ympasistodoi mozeni I'BC i
bopmyeTbest 006TaCTh 3HAYCHb ONTHUMI30BaHUX MapaMeTpiB. Buxomgom 6oy
B1 cnyxuts citkoBa moaenb Np mporuecy ¢ynkuionyBanns ['BC i Habip
npaBwi npusHaueHHs npioputeTiB  (PNi). brnox B2 peanizye ¢a3zy
OTIEPaTUBHOTO TUIAHYBaHHS I ONTUMI3ye MapaMeTpu CITKOBOI MoOJeni
nporecy GpyHKIIOHyBaHHS 3 MeTOI0 popmyBaHHs Ny — yrpaBisito4oi Mmoieni
I'BC. Buxigaumu naHuMU € citTkoBa Mojienb Ni 1 KoJoBaHI mapaMeTpaMu
OJIEpKYBaHOT yIPaBIsIOY0i MOJIET MTpaBHiIa MPU3HAYCHHS TPIOPUTETIB, IO
dbopmanizyroTh npuiinati B COY cTparerii ynpaBIiiHHS.

daza nmucnerdepusailii peanizyerbes O6moxkamu B3 i B4. brnox B3
JUCTieTyepr3alii 3amuTiB 1 KOMaHJ BIAMOBITHO 10 BUOpaHoi y asi
TUTAHYBAaHHSI CTpaTerii ympaBlliHHSA 32 MOTOYHMM 3HAYEHHSIM BEKTOpa-
curHainy V 3BopotHOTo 3B’s13Ky 3 OV (opmye HOBI 3HaYCHHSI MapKyBaHHS
My+1 ynpasisirodoi Moieni 1 Bekropa BximHoro angasity V B3aemosii 3 OVY.
bnox B4 31iiicHIOE iIHTEpIpeTaIlif0 MOTOYHOTO CTaHy YIPAaBIIAIOUOT MOJENI 1
NEepeTBOPIOE  BiNMOBiAHI enemMeHTH Ny, Ha mapameTrpu yHOpaBIiHHA —
YIpaBIIsitoui CUTHAIN Y
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L

B1

l(Nn, PN, )

5 (N7, PN/

'

B3

t(Mk’ W) l

B4 B6 | B7

B8

JL

Lo ACY
BEPXHBOTO PiBHSI

Puc. 4.4. Cxema opeanizayii ynpaeninna I'BC na ocnosi
BUKOPUCAHHA YNpaeaayux mooeneli. Bl — cenepayis cmpykxmypu ma
HACMPOIOBAKHs napamempie ynpasisaiodoi mooeni; B2 — onmumizayis
napamempis ynpasisiouoi mooeiui, B3 —mpanciayis ynpaensiouoi mooeii
(Oucnemuepuszayis 3anumis ma komano); B4 — inmepnpemayis cmary
ynpasnsioyoi mooeni My, BS — noxanvhe ynpasninns ooraouannsm, B6 —
diaeHOCMUKa cmaiy ma KOHmMpOJib NOKA3HUKI8 hynkyionysanns OV; BT —
00pobKa asapivinux cumyayii ma sioxuniens (KOpeKmyeaunHs Cmpykmypu ma
napamempis ynpasisiouoi mooeii);
B8 — cmamucmuunuii o6nix; OV — 06’ ekm ynpasninns (o6naonanns I'BC)
Koxmna omeparis st COY XxapakTepu3yeThCsi TUTBKH TPHUBAIICTIO,
pecypcoMm, 10 BUKOPHUCTOBYETHCS /IS 11 BUKOHAHHS, 1 MPEAMETOM Iparli —
napriero netaneil. Y 3B’s3Ky 3 UM YIPaBISIOYUMH CUTHAJIAMH € KOMaHIH
3aIyCKy Omepalliid i3 BKAa3IBKOK Yacy MOYATKy 1 MICIs 1X BUKOHAHHS JUIS
BCix TexHosoriyHux mnpoueciB I'BC y mmanoBomy mepioai. Lli xomanam
00poOmsie TMPUCTPI JIOKATBHOTO YIPaBIIHHSA BiAMOBITHUMH pecypcaMu
(6;mox B5). IpucTpiii JOKaIBHOTO YIPABIiHHS, NPUHMAOYH 3 BEPXHBOTO
pIBHS KOMaHIM 3allyCKy HEOOXigHOi omeparii, peani3ye YHOpaBIiHHA
YCTaTKyBaHHSM, BHKOPHCTOBYIOUM CBiii HaOip curHamiB mpo craH OY
{Ki(t)} i HaGip ympaBnsrounx komann { Ui(t)} mexaniamiB ycratkyBanHs. [1o
3aKiHYEHHI BUKOHAHHS HeoOXximHoi omepariii OY ¢opmye curnamm Xy mpo
3MIHY CTaHy CBOIX KOMIIOHEHTIB, IO HAJXOJATh JO OJOKY MiarHOCTHKH
craHiB 1 noka3HukiB GpyHkiionyBanus [' BC (610k B6).
brnox B6 peamizye ¢ynkuii ¢azu koutposo. B mpomy Oromi
0o0poOisieThest TepBUHHA iHGoOpMalliss mpo craH OY 1 BCTAaHOBIIOETHCS
BIMOBIAHICT  JiliCHOTO XO0ay (YHKI[IOHYBaHHS BHUpPOOHHUITBA  Xi
3alIaHOBaHOMY M. SIKIIO BIIXWJICHHS BBaKAIOTHCS JOMYCTUMHUMH, TO
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VIpaBIiHHS TepenaeTbcsi 00Ky B3, Ha BXiJ SKOTO TOJAETHCS BEKTOP
BXinHOTO andasiry curHaiiB V 3BOPOTHOTO 3B’ S3KY MO YHpaBIiHHIO. SIKIO
010k B6 ¢ikcye aBapiiiHi cuTyamii (BHXiq 3 Jaay yCTaTKyBaHHS) YU
HeJoMmycTHMI BinxwieHHs ¢yHkiionyBanHs OY (mopylieHHs y BUKOHAaHHI
TUIAHOBOTO 3aBJIaHHS), TO YIIPABIIHHS MepeaaeThes Ha 0ok BY.

bnox B7 BukoHye (QyHKIIi perymioBaHHS 1 NpU3HAYCHUH JUIS
o0poOKM aBapiiHUX CHUTYyallii 1 YCyHEHHS BIIXWJIEHb BHPOOHUIITBA
JI0JITAaBaHHSIM Y CUCTEMY PECypCiB UM 3MIHOIO IJIAHOBOTO 3aBIaHHS. Y OJIOINi
KOPEKTYIOThCSI CTPYKTYPH 1 TapaMeTpu YIpaBIsAod0i Moesi i GopMyeThCs
HOBE TIUIAHOBE 3aBJaHHS 13 BpaxyBaHHSIM BBeaeHuX omeparopom ['BC
JOJTATKOBUX pecypciB. Y pe3ynbTari Ha BXiJa Oloka B2 mojaerbcs HOBA
BiJTKOPEKTOBaHA MOJIENTb Ny npouecy ¢pyukiionyBanas OV. Ilpu oMy 10
3aKiHYeHHs Tpollecy (OpMyBaHHS HOBOI CITKOBOI YIpaBISFOUOi MOJEN1
yrnpaniaHs ['BC opraHizoByeTbes 3a CTapoOr0 MOJCIUTIO B PEKUMI MPSMOT
JMCTIeTYepU3allii o O/IHIHM 13 BCTAHOBJIEHUX CTPATETii YIpaBIiHHS.

Y COY peanidyeTbCsi TaKOX CTAaTUCTUYHHMIA OOJIK CTaHIB
BUPOOHMIITBA JUIsI BUKOPHCTaHHS 1 mepenadi indopmanii ACY BepXHBOTO
piBas (0;mox B8). Ha 6ok B8 moxe BmamHyTH 1 omepatop ['BC uepes
TIOB1IOMJICHHSI X MPO 3MiHH B iH(popMatiitHomy ctani COY.

Takum ywmHOM, ympamniaas ['BC ckmamaetbes 3 (a3 renepartii,
TUTAaHYBaHHS, JHCIIETYEpH3allii, KOHTPOJIO, OONIKY 1 pEeryiroBaHHs, IO
BUKOHYIOTHCSI TIOCTiIOBHO, a cama COY peanizye mMpUHIMI YIPaBIiHHS 31
3BOPOTHHM 3B'SI3KOM IO CTaHy, 0[O0 BpaxoBye BIMB Ha OV Bcix
30yprorounx BIUHBIB (f, X).

Opranizamiss yrnpaBiiHHS Ha 0a3i YIpaBsSIOYMX MOJENEH T03BOJISIE
TOBOPUTH TPO IHBAPIaHTICTh PO3POOJIEHOTO TPHUHIMITY JO0 KOHKPETHOTO
3MICTY BHUKOHYBAaHUX TEXHOJOTIUYHMX orepamniid i koH¢pirypamii OY. Llei
MPUHIUT MOKe OYTH THUITI30BaHUN HE TUTBKH JUISl AUCKPETHUX CKIIAIaTbHUX,
ane 1 Uit MexaHOOOpOOHMX BUPOOHHITB. Y HBOMY IOJIATAE MPHUHIUIIOBA
BIZIMIHHICTH 1 mepeBara po3pobienoro nakery COY.

Jlns  aBromarm3amii (a3W ONMEpaTUBHOTO IJIAHYBAHHSA PO3KIIA
(YHKIIIOHYBaHHS ~ yCTaTKyBaHHS OJIEPKYIOTh  CIIOCOOOM  JIMHAMIYHOT
TPAHCIALIT CITKOBUX YIpaBIIsiounX Mojeneil. OnHaK ynpaBiiHHS BEIEThCS
HE BIOMOBITHO /O 3a3/aleriib BCTaHOBJIEHOro y (a3l IJIaHyBaHHA
PO3KIIQJIOM TIOCTIIOBHOCTI [if, a 3a ONTUMaJIbHUMH CTPATETisIMU
yIpaBiHHSA, M0 (HOPMYIOTH IO MOCTITOBHICTH i Y XOJMi OOYHCIICHb.
Po3skian BUKOPHCTOBYEThCS Y (a3l peryiroBaHHs, Ie KOPETYEThCS TUHAMIKA
YIPaBJIAIOYO] MIACUCTEMH JI0 PEANTBbHOTO XOIy KepoBanux mpoueciBs I'BC.
[Tpu npOMy BpaxoBYIOTHCS pealibHI YMOBH, IO HakJIanaloThes Ha OV cTan
yCTaTKyBaHHs, BUPOOiB, BUPOOHUYHX MMOKA3HUKIB (DYHKIIIOHYBaHHSI.

Taka opranHi3amis ympaBiiHHA JO3BOJISiE BHSBISATH 3001 B
CHCTEMOTEXHIYHMX JifX YNpPaBJSAIOYOi IiJCUCTEMH Ha OCHOBI aHai3y
(aKkTUYHUX CTaHIB TPOIECIB 1 CITIBCTABJICHHS iX 13 JOMYCTUMHUMH, SIKi
BU3HAYAIOTHCS IHTEPIPETALIEIO YIPABIIAIOYOT MOJIET.
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Otxe, yci ¢asu ynpasiminas [BC moxHa 00’ €qHATH €IUHOIO
iHpopMaIliiiHOI0 0623010 Ta CUCTEMOIO MPOrpaMHOTO 3ade3nedeHHs. CiTKoBi
YIpaBJIAIOYi MOJIENi 3a0e3MeuyloTh THYYKICTh YIPABISIFOUOT MiJCHCTEMH,
0 peai3yeTbes afanTaiiero Iie€i enuHol 0a3W JaHWX JI0 KOHKPETHUX
TEXHOJIOTTYHUX MPOLECiB 1 yMOB BHpOOHHIITBA. [Iepexia 10 BUITyCKY HOBOTO
BUPOOY MpH Takiii opraHizalii ynpaBIiHHS CYIPOBOKYETHCS MMiATOTOBKOIO
BIIMOBITHOT YIPABIISIOY0T MOJIEIN Ta CTAHIAPTHOI CTPYKTYPH JaHUX.

Ha ocHOBi TakuX NMPHUHLMIIB OpraHizaiii ynpaBiiHHs 0a3u JaHUX 1
MPOrpaMHi 3aCO0M MOJICIIOBAaHHS TIOETHYIOTHCS B €IUHY CHCTEMY, IO
NATPUMYE aHalli3, CHHTE3 1 ONTHMI3allil0 AJITOPUTMIB YIPABIIHHS Ta
IHTEepHpeTyIovy yhpaBisioui Mojaeni. [IpencTaBistoun €TUHUA KOMIIIEKC,
Taka CHCTEMa OTICPATUBHOI YIPABIIIHHA 3a0e3Medye MiJABUIICHHS SIKOCTI Ta
CKOPOYEHHS TEPMIHIB IIPOEKTYBaHHS i IepeHasaro/PKeHHs
CHCTEMOTEXHIYHHX JIiil ynpasistouoi mincucremu I'BC.

Crkaan i ¢pynkuii nporpamuoro komiuiekcy tunosoi COY I'BC.
Kommuieke mporpam tunosoi COY I'BC npusHadeHuit aisi cCHHXpOHi3amii
(GYHKIIOHYBaHHS BHUPOOHHYOTO YCTaTKyBaHHS THYYKHX BHPOOHHYMX
CHCTEM, OCATHEHHSI MAaKCUMAaJIbHO MOJKJIMBOTO KOe(illieHTa 3aBaHTaXCHHS
ycTaTKyBaHHsA 1 3a0e3nedeHHs €(pEeKTHBHOTO pO3MOALTY MarepiadbHHX 1
iHpopManiiiHMX TmOTOKIB Ha craaii excrmuryaranii ['BC. Ilporpamue
3a0e3neueHHs] peali3oBaHe 13 BpaxyBaHHSAM HACTYIIHUX BHMOT [0
NPUHLUIIB OpraHizamii KOMIJIEKCY TMpOorpaM: €IHICTh 0a3u JaHHX,
PO3IINPIOBAHICTH, MOAYIBHICTD, CYyMICHICTh 3HH3Y BBEPX, IHBAPIaHTICTh.

@yHKIi, peali3oBaHI CHCTEMOIO OINEPATUBHOTO  YIPaBIIHHS,
BU3HAYAIOTBCSA CKJIQJIOM yCTaTKyBaHHS, 3aJadyaMH YOpPaBIiHHA UM
yCTaTKyBaHHSAM 1 opranizaiiero ynpasiiaas ['BC.

Koxna (¢yHKmis, peamizamis sKoi TOKJIaeHa Ha CHCTEMY
OTIEPATUBHOTO YIPABIIIHHS, 3a/1a€ IEPETBOPEHHS:

fi: Xi® Y,
ne fi — HaliMmeHyBaHHS QYHKIIIT;

Xi —MHOXMHA BUXITHUX JAHUX — ApPTYMEHTIB (QYHKIIIT,

Yi — MHOXXHMHA pe3yJIbTaTiB 3aCTOCYBAaHHS (PYHKIIii.

Takum unHOM, (DYHKIIIS 3a7a€ TMPABHIO OJCPKAHHS Pe3yabTaTy Ha
OCHOBI BUXIITHUX JaHUX, TPUYOMY BCS MHOXHMHA (YHKIIH cucreMu
Fi={fili=1n} Bu3Hauae eauHy 0a3y [aHUX,I0 XapaKTEPH3YETHCS

n
MHOHUHOI0 D = U(Xi UYi) .
i=1
3 koxHow ¢yHkuieo fi y COY I'BC 3B's3yeThcs mporpamHuii
MO/TyJIb, 1110 MPECTABIsE 10 (QYHKII0 y GopMi AesKoi 3amadi ynpaBiIiHHs,
peanizoBanoi Ha EOM.
Y COY I'BC peanizytoTbCst HACTYITHI (PYHKIIIT:
—CTBOpPEHHS 1 BITHOBIIEHHS B  IHTCPAaKTUBHOMY  PEXHMI
iH(opMarliiiHoro cTany crucremu (IpU MIOBHOMY 3aITyCKY i ITIiCIIsl aBapiiHOTO
BUXOJ1y i3 CHCTEMHU);
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— pO3paxyHOK 3MIHHO-000OBOTO 3aBIaHHS 1 YEProBOTO 3aIyCKy
napTiil netaneil y BApOOHUIITBO;

— omnepaTHUBHE KOpPEryBaHHS MOJENi iHPOPMAaLIfHOTO CTaHy CUCTEMHU
1 IUTaHOBHX 3aBJaHb (3a BkaziBkamu mucreruepa ['BC);

— VIpaBIiHHA  B3a€EMOJIEI0  yCTaTKyBaHHs  (IucrieTdepu3aliis)
BIJIIIOBIJTHO JI0 OTPUMAHOI yIpaBIsSIOY0i MOJIENI;

— KOHTPOJIb BiIXWJIEHB Y mportieci ¢pyHkuionyBanus ['BC;

—opMmyBaHHS 1 BUAaYa YHPABISIOUMX BIUIMBIB BHPOOHUYOMY
YCTaTKyBaHHIO;

—o0mik 1 QopmMyBaHHS IOBIIKOBUX JaHUX TIPO CTaH 00 €KkTa
YIpaBIiHHS 1 BHKOHAHHS TUTAHOBOTO 3aBJaHHS;

— TeCTyBaHHS elleMeHTiB kKomIuiekcy nporpam COY I'BC;

— 3aBEPIICHHS POOOTH CUCTEMH.

EdexTuBHICTS 3acTOCYBaHHS Ti€l 4M HIIOI CHCTEMH, SIK MPABHIIO,
00epHEHO MPOTOPITifHA CKIAJHOCTI i1 KOHIENTYaJlhbHOTO IMPEICTABICHHS,
TOMY IIPH MPOEKTYBaHHI 1 po3poOiii mporpamuoro 3adesneuernns COY I'BC
OJIHIEI0 3 OCHOBHHX 3a7a4 OyJI0 CTBOPEHHS MPOCTHX MPOTPAMHHUX 3ac00iB,
mo He BUMaramTh Bin aucrnerdepiB ['BC Benmkoro o0cary 3HaHb 3
MpOrpaMyBaHHS Ta OOYHUCITIOBATHLHOT TEXHIKK. BUXOII49M 3 BUMOT THYYKOCTI
nporpamaoro 3abesneuenHs COY ['BC mnoOynoBanuii 3a OI0KOBO-
MOJYyJAbHUM MPHHLIUIIOM BIAMOBIAHO /O BHKOHYBaHUX (DYHKIIIOHAJIBHUX
3apmaHb. lle 103Boiisse Momu(ikyBaTH MOJYIi 1 PO3MIMPIOBATH CKIIA
KOMIUIEKCY TpU BBEACHHI HOBHUX (YHKIH 0€3 3MiHM IHIIUX MpOrpam.
Kommuieke nporpam COY I'BC mae TpupiBHEBY CTPYKTYpy, CXeMma SKOT
300pakeHa Ha puc. 4.6.

‘ Ynpasnsiiounit Moaynb komnnekcy nporpam COY MBC ‘

Mogaynb

Mogaynb

AvcneTtyepu3adii Monyne Monyne

onepaTuBHOro X onepaT1BHOro o6niky cTaHy
maTepiansHuX
nnaHyBaHHs . KOperyBaHHsi BUpOGHNLTBa
noTokis

PLAN MDMP KORR DOC

Mogaynb
Moayns Mogaynb Moaynb
Ay _ VioRy. BarankHa obnacts 3aBepLUIEHHS! A
CTBOPEHHS! BiAHOBNEHHS! TecTyBaHHs!
. i . o [aHuX - po6oTtu
iHchopmaLliiHoro iHcbopmaLliitHoro . . KoMMneKcy
iHcbopmaLifiHa KoMMAneKcy
CTaHy cucTemmn CTaHy cuctemmn nporpam

6asa nporpam
BLDT ABND ENDP TEST

Mogaynb
Avcnetyepu3sadii
CUCTEMHIX
nosifoMNeHb Ta
3anutis MDIP

Mopaynb Mogaynb
iHcopmaLiiHoro onepaTMBHOrO
0BMiHy KOHTpOMto
oBM KNTR

Puc. 4.6. Cmpyxmypa komnnexcy npoepam COY I'BC
Ha gepxnvomy pieni xoMIuiekcy 3HaX0IUThCS YIPABIIIOYUNA MOJTYIIb,
o 31iiicHIoe aianor Mk aucnerdyepom I'BC 1 mporpamanm 3abe3neueHHsIM
COY, a TakoXX 3B’S30K NMPOTPaMHUX MOMYIIB y CHUCTEMi. YTPaBISIOUUi
MOJIyJIb TEHEPYE PEKUMH pOOOTH KOMIUIEKCY IPOTpaMm, YIpaBJsie€ 3aIlyCKOM
1 MPOXO/PKEHHSM MPOTPAMHUX MOJYITIB Y CUCTEMI.
Monyni  cepeonboco  pieHs — peanidylOTh  TPUKIATHI  IIUTI

125



Po30din 4. [poekmyeaHHs npouyecie ynpasniHHs BC

¢ynkuionyBanas COY I'BC i 3a06e3medyroTs:

— CTBOpEeHHSI iH(OPMAIIHHOTO CTaHy CHCTEMH, OIEPATHUBHOTO
yIIpaBIIiHHS;

— OomnepaTUBHE MJIAHYBaHHS,

— IUCTIeTYepHU3allil0 MaTepiaIbHUX MMOTOKIB;

— omnepaTHUBHE KOPETYBaHHs CTaHy CHCTEMH 1 X0y BUPOOHUIITBA;

— 00JIiK CTaHy BUPOOHUIITBA;

— TeCTYBaHHS KOMITJIEKCY IMPOTpaM 3a KOHTPOJIBHUMH TPHKIIATAMU,

— BiTHOBJIEHHS 1H(QOPMALIHHOTO CTaHy MpH aBapiifHOMY BHXOII i3
CHCTEMH,

— 3aBEpPUICHHS POOOTH KOMILUIEKCY IPOTPaM.

BuxopucranHs 3aranpHOi o0macti iHpopMaliiiHOT 6a3u 3a0e3nedye
OJTHOYACHUU JocTyn 10 ngaHux mpo craH ['BC aekimbkoX mporpaMHUX
MO/IyJIiB BCIX PiBHIB KOMIUIEKCY 1 MUTTEBY “peaxiiifo” Ha 3MiHU JaHUX Y Lii
0asi.

Huoicniti  pigens  KOMIUIEKCY TpOTrpaM  CKJIAIAOTh MOJYJI, IO
nepeOyBaroTh y (YHKIIIOHAIEHOMY MiAMOPSAKYBAaHHI Y MOJIYJIB CEPETHBOTO
PIBHS 1 3aITyCK SKMX BHKOHYETHCS OJIHOYACHO 13 3aITyCKOM BHU3HAYCHHX
MOJYJIB cepeaHboro piBHA. Moaynb iHpopMarniiiHoro obominy OBM,
BUKODHUCTOBYIOUM 3arajibHy 0a3y JaHuX, Tepenae iHpopmamico MDK
kommuiekcom COY TI'BC 1 ympaBisiouuMH TPUCTPOSIMH  BHPOOHHUYOTO
yCcTaTKyBaHHA. Moaynb (QYHKI[IOHYe HeE3aJe)KHO, OJHAK HOro 3aIycK
3MIIICHIOETHCST OJJHOYACHO 3 3aITyCKOM Moyist nucneryepusanii MDMP un
onepatuBHOro koperyBanis KORR.

Monyne onepatiuBHOro KoHTpor0 KNTR ¢yHKITIOHATBHO TiAerinii
Moaynro  nucnerdepusanii  MDMP, oOckinmbku TiepepoOiisie  MOTOYHY
iHpopMaIlito, 0 HAAXOIUTH 3 MOAYIS iH(opMatiiHoTo 00MiHYy OBM, 1ipo
CTaH BHKOHAHHS 3alyIlIEeHUX MOJAYJIEM JMcCIeTuepu3anii BUPOOHHUMX
orieparliii i BCTAHOBIIIOE HEOOXIHICTh KOPEKTYBaHHS X0y (DYHKIIIOHYBaHHS
BUPOOHMIITBA.  MoOaynap  3allyCKaeTbcs ~ OJHOYACHO 3 MOJYJIEM
nucrieTyepu3arii  MarepiaibHux ToTokiB MDMP, a B X0l CBOTO
byHKIIOHYBaHHS iHPOPMYE MOIYIb JUCTIETYEpH3AIlil PO HeoOXiaH1 Hagami
aii mo ynpasiinato ['BC.

®opma poborm COY T'BC — nmianoroBa 3 mucmeruepom ['BC.
BuxigHotro iHpopMaIie st poOOTH CUCTEMH € 3MIHHO-I000B1 3aBIaHHS Y
BUTJISI/II KOMIUIEKTALIl (3aBaHTa)XEHHS) aBTOMAaTH30BaHOTO cKiany. Cxman i
¢yHukii mporpamuux moayinie COY I'BC naBeneni B Taoi. 4.1.

Tabmums 4.1
XapaKkTepuCTUKa MOJTYIIB KOMIIJIEKCY IPOrpaM

Haspa OyHKIIT MOy
MO/TyIs i o
MAIN [Himianizariss KOMIUIEKCY MPOTrpaM 1 YIpaBIIiHHS MPOXOKEHHIM
3a/1a4 y CHCTeMI
BLDT CtopenHs iHpopMarliiiHoro crany cucremu ynpasiinas ['BC
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PLAN

OmnepatuBHEe  IUIaHYBaHHSA  dYepe3  MOOyIOBY  PO3KIaxy
(GYHKIIOHYBaHHS BHUPOOHMYOTO YCTaTKyBaHHS 1 YIPaBISAIOUOT
mojeni 'BC

MDMP

Jlucrieruepu3ariis MaTepiaibHUX TOTOKIB depe3 00poOKy
iHpopMaii, oTpuMaHOi BiA BUPOOHHYOTO YCTATKyBaHHS, 1
(bOopMyBaHHS YHPABJIAIOYMX BIUIUBIB IOJAIBIIOTO TOPSIKY
po6otu 'BC

KNTR

OnepaTuBHMII KOHTpOJIb, JIarHOCTHKA W aHali3 CTaHIB
BUPOOHMYOTO YCTaTKyBaHHS 1 XOJy BUPOOHHIITBA. YXBaJICHHS
pIIIEHHS PO TMOPSIOK MOAATBINOT JISUITEHOCTI KOMIUIEKCY Y (a3i
aucrieTdepusanii. Buknukaerscst onnodacHo 3 moayiaem MDMP
1 iHopmMye Horo mpo pe3ynpTaT poOOTH

KORR

OnepatuBHEe  KOpETyBaHHS  IUIAHOBOTO  3aBJaHHS  Ta
iHpOpMaIIIHHOTO CTaHy CHUCTEeMH. BUKIUKaeThCS B MIpY

MDIP

HeoOxigHoCTi 3a iHiniaTuBu Moayist KNTR

Jlucrieruepu3ariiss 3amuTiB 1 CHCTEMHUX TIOBIIOMIICHBb JUIS
iHpOpMYBaHHS AMCHeTYepa IPO BUHUKAIOYI MOJIi Ta pearizaiiro
JHMCIETYCPCHKUX TOBIIOMJICHb Y CHUCTeMi. BUKIHMKaeThcs
onHoyacHo 3 MmoxyineM MDMP i ympaBnse mpoxomkeHHIM i
pealtizaifi€ro 3anuTIB 1 CHCTEMHUX MOBIOMIICHB

DOC

OO6nik craHy BUpOOHMITBA 1 (OpMYyBaHHS JIOBIIKOBOT
iHpopManii 3milicCHEHHs [iajory 3 JIUCTeT4epoM 1 BUAaya
HeoOXxigHoi iH(popMmamii Ha 3anuT. BuKIMKaeTbCI B Mipy
HEOOXIJJTHOCTI TUCTIETYEPOM

ABND

BinmnoBneHHs iHpopMaIlifHOTO CTaHy CHCTEMH, IMepeBipka
¢aiiniB ganux micis 4u aBapii 30010 B cucTeMi

OBM

MixpiBHeBHII OOMiH, 3B’'S30K pIBHIB YyNpaBIiHHSA 1 Nepeaada
iHpopMamii MDK KOMIUIEKCOM TporpaM 1 TMPUCTPOSIMU
JOKabHOTO  YNPABIIHHA  BUPOOHHWYOTO  YCTAaTKyBaHHS.
Buxinukaerbcs ogHouacHo 3 Mmoayiem MDMP

TEST

TecTyBaHHS ~ KOMIUIEKCY  IpOrpaM  3a  KOHTPOJIbHUMH
IIPUKJIIAIAMU

ENDP

3aBepiieHHs! poOOTH KOMILIEKCY MPOrpaM

4.4. AnropurmiyuHe 3a0e3ne4eHHs TUIIOBOI CHCTEMHU
onepatuBHoro ynpasjainus I'BC

Onuc nporpaMHUX MOAYJIB i CTPYKTYp [JaHUX KOMILIEKCY
nporpam COY I'BC. Po3rissHeMo poO0Ty MOJIYIiB KOMILIEKCY ITPOTPaM.

Mooyne BLDT mnpusHaueHuil Ui CTBOPEHHS iH(OPMAIIHHOTO
crany COY I'BC. Bin BBoauTh BUXifHI JaHi B iHpopMaIliifHy 0a3y.

Monyie pearizye J1Ba eTanu CBO€l poOOTH:

1) BBemeHHS i KOHTPOJIb BUXiOHOI iH(opManii (y xiaioroBomy

peKIMI);

2) popMyBaHHS CTPYKTYp POOOYMX MACHBIB i 3amuc 1X y 6a3y JaHUX
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(B aBTOHOMHOMY pPEIKUMI).

Ha nepuwiomy emani pobotu yepe3 iHTepdelCHY YaCTHHY MOy
BBOIATHCS moTouHi mapamerpu ['BC, mMofeni cTaHy ycTaTKyBaHHS, MOJEN1
CTaHy CKJaJy 1 CTaHy TpPaHCIOPTHUX 3aco0iB 1 (IKCYeTbCsl CTaH
BUPOOHMIITBA 3a MHUHYTY 3MiHy. Mogeni crany enementiB ['BC
BiIOOpakatlOTh ~ OCTAaHHIO 3MIHY CTaHy B  TIONEpPEeNHId  TepioA
¢dbynkuionyBaHHs. B Mipy HE0OXiZHOCTI MOXHa 3MIHHTH CTaH MOJYJIB Ha
MOYaTOK HACTYITHOTO mepioay poboTu enemenTtis I'BC.

Ha opyeomy emani poGoTm MOIyns 3HIMCHIOETHCS MPOTpaMHA
nepepoOka BBeneHOI iH(opMarii i GOPMYIOTECSI MacHBU JAaHUX MPO HOCIT
(kacer) 3 peTa’sIMM, BHTOTOBJICHUMH B TIIOTOYHY 3MiHY, KOMILJICKTH
IHCTpYMEHTY 1 KOMIUICKTYHOUHMX JjeTaieid (Ipu CKIIaJaHHI), MapuipyTHi
KapTH TEXHOJOTIYHOTO TPOLECY BUTOTOBIEHHS BUPOOIB, 3MIHHO-T000B1
3aBJIaHHsI, CTAaHU TPAHCTIOPTHUX 3acO0iB, CTaH CKJaly 1 CTaH YCTaTKyBaHHS.
V kiHni eramy chopMOBaHI MacHBH 3aTUCYIOTHCS Y BiAMOBIAHI OJ0KH 6a3u
nanux. Moxyne BLDT wepe3 enuny indopmariiiny 6a3y rotye B cuctemi
HeoOXinHy iH(popmaito 1s pyHkuionyBaHHsS moayniB PLAN i MDMP.

Mooyns PLAN peanizye (yHKIIO OTNEPaTUBHOTO TUIAHYBAHHS Y
npmHaquHH VST CKJIaJaHHS pO3KIagiB  pOOOTH MOJYIB OCHOBHOTO
TEXHOJIOTIYHOTO YCTaTKyBaHHsA 1 moOynoBu ympasisrouoi mozgem ['BC
BUXOJSTYM 3 HOMEHKJIATypu Ta o0csary BupoOHunTBa. [lnanyBaHHS
3IIACHIOETBCSL HA OCHOBI IMiTaliifHOTO MojemoBaHHs (yHKiioHyBaHHs [BC
CITKOBOIO MOJIEIITIO TIPOIeCy. BUKOpHCTaHHS aHATIITUKO-IMITAllIfHOTO METOIY
IUTAaHYBaHHS JIO3BOJISIE BpaxoByBaTH KommoHyBaHHS [BC, TexHOIOTIUHI
MapIIpyTH MapTii AeTaneH, X TpyAOMICTKOCTI, CTPYKTYPY TPAHCIIOPTHOT CITKH
1 BHUTpaTM dYacy Ha TNEPEHAJAro/PKEHHS YCTAaTKYBaHHS, IO 3a/Ial0ThCA
CTPYKTYpOIO Ta IapaMeTpamH CITKOBOI MOJEJi MporieciB, chOpMOBaHOi B
momyni BLDT. Ilaprii nerameii 3 HasBHOI MHOXHMHH TIPETEHICHTIB Ha
3aBaHTAXECHHS OCHOBHOTO TEXHOJIOTIYHOTO YCTAaTKyBaHHS BHOHPAIOTHCS
BUXOJSYM 3 HAOOpy TmpaBWiI TepeBarn 1 CTpaTeridi TPaHCHOPTHOTO
06cnyr0ByBaHH51 HpH IbOMY 3 PI3HMX BapiaHTIB PO3KIa/iB, TOOYIOBAHUX Y
pe3yabTaTi IMITallifHOrO MOENIOBAHHS 332 KOXKHUM IPABHJIOM, BHOHPAETHCS
BapiaHT, IO 33/I0BOJILHSE KPUTEPIl0 MIHIMYMY 3arajibHOi TPHBAJIOCTI
BUpOOHWYOTO IMKITy. JlaHWid KpuTepiid 3ade3nedye Oe3yNmuHHE 1 pIBHOMIpHE
3aBaHTXECHHS OCHOBHOTO TEXHOJIOTTYHOTO YCTAaTKYBaHHS, MIHIMI3aIlio
3araJlbHOTO TEPMiHY BUTOTOBJIEHHS 1 KOMIUICKTYBAHHS JETallei, po3mipy 1
BapTOCTI HE3aBEPIICHOTO BUPOOHMIITBA, a TAKOXK MOXKIIMBHUX BIIXWICHBb BiJ
BCTAHOBJICHOTO IUTaHY 32 00CSATOM 1 HOMEHKIIaTyPOIO.

Monaynp mpamfoe NHKIIYHO B Tpu etanu. [llepwuii eman —
MIArOTOBKA BUXITHUX JAHUX JUIS TTPOBEICHHS IMITAIITHOTO €KCIIEPHUMEHTY.
[Tpu upomy 3a iH(opMarltieto npo npouec GyHKIIOHYBAHHS i 32 BUOpaHUMH
IV TAHOTO eKCIIEPHUMEHTY TIpaBHJIaMU TIepeBard (HOpPMYeThCS CITKOBA
Mozenb mporecy ympasiminHi ['BC, mo BpaxoBye THMYacoBi MapaMmeTpH
BUKOHYBaHHX OTI€pAIliii.

Ha opycomy emani pobOTH MOIyNnsi TPOBOAWUTHECS, BIIACHE,
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IUTaHYBaHHA 1 TOOyJIOBa pO3KIany poOOTH OJUHHIL BHUPOOHUYOTO
YCTaTKyBaHHS 3a JIOTIOMOTOIO TPAHCIAIII CITKOBOi YIpaBIsi04Oi Mojeni
(YM). [Ipu 11boMy MOMEHTH 3aIlyCKy/BUITYCKY JieTaell Ha NEesKiid OJUHHII
BUPOOHMYOTO YCTaTKYBaHHS BH3HAYAIOTHCS 32 MOJECIBHUM YacOM MOMEHTY
Gk*(tj) — k-ro chopampoByBaHHS TIEpeXOdy CITKOBOI MOJENi mpolecy
yrnpasniaas ['BC, a po3kian nmpeiacTaBiseTbesi SK MHOKHWHA YaCOBUX PSIIB
G = {(Gk*(tj) |kT {1,2,3..}, j=1,m} MOMEHTiB CHpaIbOBYBaHb
nepexoaiB citku. KoH}mikTn Ha mepexonax BUPIINIYIOTHCS 32 JOTIOMOTOIO
BUOpaHOTO IpaBUJjIa MEPEeBark Ha MepIIoMy eTari.

Ha mpemvomy emani poboti MOyIs BilOMpaeThCs BapiaHT IUIAHY 3
MiHIMaJTBPHIUM YaCOM BHUPOOHHYOTO IHUKITY 3 YCIX CKIQJCHUX PO3KIIAIIB, IO
BIIMOBIJAIOTh BHU3HAUEHHUM IpaBHJIaM NEPEBaru 3i BCTAHOBIIEHOTO HAOODY.
KoxxHuii 3H0BY mOOyn0BaHUI pO3KJIa] MOPIBHIOETHCS 3 TUM, IO BBAXKABCS
Haiikpamwm. [Ipu oMy yac BUpOOHHYOTO UKy TTOOYJ0BAHOTO PO3KIIAIy
BU3HAYAETHCS SK MAKCUMYM MOJICIBHOTO Yacy MOMEHTIB OCTaHHIX
CTIpaIbOBYBaHb YCiX MEPEXOiB CITKOBOI Mojedi mporecy ynpasiiaas ['BC.
3a HaliKpal¥M BapiaHTOM PO3KIJIAAy, 3 OIJISAY Ha ONTHMAJlbHE IMPABHIIO
nepeBaru i 3B’ 30K BXOJIB 1 BUXOJIB 00 €KTa yMpaBJIiHHS 3 €JIeMEHTaMH
CITKOBOT Mojieni, OyayeThbesi ciTkoBa ympasisitoua mojnens ['BC. Moaynb
PLAN 3aBepmrye cBor poOOTYy 3amuicoM pe3yJbTaTiB  OMEPATUBHOTO
ruiaHyBaHHs (pO3KIiag poOOTH 1 CITKOBA YIpaBIIsOYa MOJIEIb) y BU3HAYCHI
omoxu iHpopmMmartiitHoi 6a3zu ['BC.

Mooyne MDMP  nucneryepu3sanlii ~ MaTepiaJbHHX  IOTOKIB
npuU3HaYeHU 111 00poOku iH(opMamii mpo Xig BUPOOHHUOTO MPOIIECY,
BUOOPY YEProBUX MPETEHICHTIB (HOCIIB 3 JeTajasiMH) Ha OOCIyroByBaHHS,
dopmyBaHHS 1 Tepefadi yNpaBISIOYMX BIUIMBIB /10 HHXKHBOTO DIBHA
YIpaBIiHHS.

Moynb mpamroe B 1Ba €Taru:

1) onuTyBaHHS THYYKHUX BUPOOHUYUX MOJYJIB, TPAHCIOPTHUX
3aco0iB, poOoTa-mTadenepa aBTOMATH30BAHOTO CKIAAy 1 (QopMyBaHHS
Yepry MpeTeHIeHTIB Ha 3aBaHTaKEHHsI BUPOOHHYHUX 3aCO0iB,;

2) BUOIp 1 MOCKIIAHHS YEProBOTO HOCIS Ha 00CITYrOBYBaHHS.

Ha nepwiomy emani poGoTH MOIynsi BU3HAYa€ThCs TOTOYHHN CTaH
BUPOOHUYOTO YCTAaTKyBaHHS 32 CTAaHOM M MapKyBaHHS CITKOBOI yIpPaBIISIOUOT
Mojeni 1 BekTopa V CHrHaTiB 3BOPOTHOTO 3B'SI3KY 3 00’ €KTOM YIpPaBIIiHHS.
Jlami cepen ycix CrpaBHUX 1 HE3aMHATHX OJMHUIh YCTATKYBAHHS BU3HAYAETHCS
Ta, K4 Ha IMMOTOYHUN MOMEHT Yacy Ma€ HaWBHIIUI MPIOPUTET BIAMOBITHO J0
BuOpanoro B moxym PLAN mpaBuna mepeBaru. Y CITKOBil Momemi I i
OB’ sI3aHi 3 TIOIIYKOM 30Y/DKEHHUX MepeXo/IiB Ty 1 BUOOPOM TOTO 3 HUX, KOTpUI
y JaHil CUTYyaIlii MOXe CIpaIfOBaTH.

Ha opycomy emani pobGot wmomyns ¢GOpPMYETbCS HOBHIA CTaH
VIPaBJIAOYOT MOJEN], MO0 € HACTAKOM CHpalboBYBaHHS BHOpaHOTO Ha
nepmoMy erarmi 30y/[DKEHOTO Tiepexoay. Y HOBOMY CTaHI MapKyBaHHS
BU3HAYAETHCSI BEKTOP YMPABISIOUNX BIUIMBIB Y 1 BUAAETHCS 3aBIaHHS poOOTY-
mrabenepy aBTOMAaTH30BAaHOTO CKJIAJy Y ABTOHOMHOMY TPAaHCIIOPTHOMY
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3aco0y Ha TPaHCIOPTYBaHHS HOCIS, 00 THYYKOMY BUPOOHHYOMY MOJIYJIO Ha
BUKOHAHHS HEOOXimHO1 BHpoOHMUOi oneparii. [Totim poboTta Moxynst MDMP
IIUKJTIYHO TTOBTOPIOETHCSI.

Anroput™m  ¢yHKIiOHYBaHHS Moaynss MDMP 300paxeHuii Ha
puc. 4.7.

Mooyne KNTR onepaTMBHOIO KOHTPOJIO IPU3HAUEHUH  JUId
JMCIIETYEPCHKOi JTIATHOCTHKHA X0y BHUKOHAHHS PO3KIANy POOOTH, OOpOOKH
iH(opMarii aucrieTyepa mpo Xifg BUPOOHUYOTO MPOLIECY 1 NPUHHATTS PIlICHHS
PO TOPSIOK TOANbIIOi poboTH. KOHTpoIbOBaHMMHU TTapaMeTpamMH CITY)KaTh
TEPMIHM 3alyCKy/BUITyCKy HOCI(B J€Talleii BIOOBIAHO JI0 PO3KIAy,
noOynoBanoro B moxyni PLAN, a TakoX mnapaMerpu IOTOYHOTO CTaHy
OMHUIL BUpOoOHWYOTo ycrarkyBaHHi ['BC. BuximHuUMHU HaHUMH MOAYIS €
PO3KIaZ poOOTH BUPOGHHUHOrO ycTaTKyBaHHS G, YIpaBisio4a MONCIb i
JIOKaIBbHI pe3epBH Yacy BUKOHAHHS OTmepalliii BUpoOHUUOro mporecy Dy k.
Bimxunennsmu B po6oti 'BC Bin mepenbauenoro po3kiany BBOKAKOTECS 30ii
(aBapiss) y poGoTi BHpOOHMYOI cucTemu, BimxunenHs D¢ Bin miaHoBoro
MOMEHTY Yacy BHMKOHaHHsS BHUPOOHHMYOi orepamii. Y THUX BHIAIKaX, KOJH
3adikcoBane BimxwiaeHHs, Moaynb KN7R niarHoctye cutyaliio i mpuiiMae
pillIeHHs Tpo i1 JTIKBiAAIliF0 HAsIBHUMHU 3ac00aMH B CKJIA/Ii MO/IYIISI KOPETYBaHHS
KORR. KoHTposb 1 miarHOCTHKa CHUTYalliii BeAEThCs OE3yNMMHHO MPOTITOM
ychoro mepiony QyHkiionyBanHs Monynsi MDMP (nepiogy yrpaBiiHHS B
peabHOMY Yaci).
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Puc. 4.7. Ancopumm oucnemuepuzayii 3a ynpasiao4or MoOoeo
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Anroput™ (yskrionyBanus Moayinst KN7R nokaszanuii Ha puc. 4.8.

Mpuiiom curkanis X
3BOPOTHOrO 3B'A3Ky Ta
hopmyBaHHsi BekTopa V

Asapi
sapi Awania

BekTopa V

MapameTtpuyHe DopMyBaHHS MHOXWH

Ta CTpyKTypHe T,, T@ MOMEHTIB
nigcrpotoBaHHs YM 3aBeplUeHHs BiANOBIAHNX
BiANOBIAHVX onepaLliit

Gy(). §

I'T,
e
Hi

DdopmyBaHHst

Buknuk

BiAXWUNEHHA
posknaay

Dk=Gk(fl)- Gk(fl)

KORR

Buknuk

PLAN

MNepepava
BekTopa V moaynio
MDMP

Mnax
3a/10BOMNbHSE
CcTpokam?

KiHeub
nepiogy
npaBniHHA?Z

Puc. 4.8. Ancopumm onepamuerno2o Konmpoiuo

Moodyns KORR onepaTuBHOTO KOpEeryBaHHS IpU3HAYEHUH Ui
BIJINpAIlbOBYBaHHS aBapiMHUX CUTYallil 1 BIAXWJIEHb XOIYy BUpPOOHHUIITBA
J0JJaBaHHSAM Y CHCTEMY PECYPCIB UM 3MIHOIO IJIAHOBOTO 3aBAaHHs. Moynb
KOpUrye iH(pOpMaIil0 MpPO CTaH BUPOOHMYMX MOTYKHOCTEH 1 IUTaHOBE
3aBJIaHHS y JialoroBOMY pexkuMi 3 nucnerdepom ['BC.

3a cBOIMH (YHKIIOHATBHUMH MOXJIUBOCTAMU Moayns KORR
nonioHuit Monynto BLDT, ocKiIbKH B MOAYJi OTIEPATUBHOTO KOPEr'yBaHHS
MOM(DIKYIOThCS MApaMeTPU 1 CTPYKTypa YIPaBISIFOU0l MOJENi Ha MiJcTaBi
BBeJIeHUX aucneryepoM ganux. Ognak moaynb KORR Moke BUKITUKATHCS
32 HEOOXIHOCTI JWUCHEeTYEpOM 1 BHKOHYBATH JIOJATKOBY (YHKIIIIO
BKJIIOYECHHSI (DOHOBHX 3aBJaHb BHPOOHWYOI MifcucTeMHu. BUKOpHCTOBYIOUH
nokanbH1 pesepsH, aucrietdep [ BC Moxe BKIIOUUTH TOJIATKOB1 3aMOBJICHHS
Ha 00cimyroByBaHHsS (pOHOBHX pOOIT, BUKOHAHHS TPAHCIOPTHHUX OMEparlii i
oreparliii 3aBaHTaXKeHHs ckiaay depes nany ¢pysakmiro moayns KORR. Tomy
MO/TyJIb ONIEPATUBHOTO KOPETYBAaHHS Ma€ JB1 TOUYKH BXoay: 3 MoayiniB MAIN
i KNTR. PoGora Momysnsi 3aBepIIyeTbCs TMepeaadeto YIpaBIIiHHS MOJIYITIO
MAIN uu moaymo PLAN.

Anroput™m QyskiionyBanHs monyiast KORR 300paxenuii Ha puc.

4.9.
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MouaTok
-
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3miHeHe
nnaxose
3aBAaHHA?

YUTU AoAaTKOBE
3aMOBEHHA?

dopmyBaHHS
MHOXMWHN (hOHOBUX
po6iT

MapameTtpuyHe
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Puc. 4.9. Ancopumm ynryionyearts mMooyis onepamueHo2o
Kope2y8anHs

Mooyne MDIP npusHayeHuid a1si 0OpOOKHM 3amuTIiB JHcrieTdepa
I'BC i ¢opmyBaHHs qucreTdepy CHCTEMHHUX MOBiomiieHb. Ilpu poboTi 3
KOMIUIEKCOM TIpOTpaM y MepioJ] YIpaBIiHHS B pealbHOMY 4aci JUCIeTYepy
I'BC mopmaroTbesi pi3HI MOBITOMIICHHS, y BIANOBiAb Ha SIKi BiH TOBHUHEH
BUKOHATH BH3HA4YeHi [ii. Yci MoBiZoMiIeHHs (DOPMYIOTBCS B pe3ynabTari
iHTepnperanii crany ynpasistouoi Mmoxaeni I'BC moBoro, 3po3yminoro
JHCTIETYEPY.

[loBimomiieHHs, 1O BHJIAIOTHCS B
MOJIUISIOTHCS Ha 3alUTANbHI Ta CHHXPOHI3YIOYi.

Cunxponizyroui nogioomnenns iHOOPMYIOTH OmepaTopa MpPO CTaH
BUPOOHMYOTO YCTAaTKyBaHHSA, MPEIMETIB BUPOOHMIITBA 1 MPO BAXKIMUBI 3
MOTJISITy KOHTPOJIO TOJil, MmO He ineHTU(IKyoThes iH(opManiitHIMu
3aco0amMu Ha 00’ €KTi yIIpaBIiHHS.

3a JI0TIOMOTOI0 3anumanbHux nogioomaexv monayib MDIP 3anutye
HeoOXiaHy iH(opmarito s podotn Mmoaynie MDMP, KNTR, KORR.

Monyinbs 3amyckaeTbess B poOOTYy ogHOuYacHO 3 Moxayisimu MDMP,
KNTR i B3aeMoJiie 3 HUIMH 3a JJOTIOMOTOO TIOCHUJIAHHSI TOBIJOMJIEHB y XOIi
aucrieTdepusanii MmarepiansHux notokis I'BC.

Anroput™m QyHkmionyBanHs Monaynst MDMP mokasaHnuil Ha puHC

XO0Jl  JHCIeTYepU3aIlii,

4.10.

Mooyne DOC mnpusHayeHuil i 0OONIKy cTaHy BHpPOOHHIITBA 1
¢dopmyBanHs n0BigkoBoi iHpopmarlii nucneryepy I'BC. Bin mpexacrasmise
co000 /iaIOTOBUH KOMIUIEKC MPOrpaM BHIa4i HEOOXiTHUX iH(POpMAaIiiHIX
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MTOB1JIOMJICHb.

OO6nik cTtaHy BUPOOHHUIITBA BEACTHCS 3a MOKA3HUKAMH, CEPEJl SIKUX
MOKHA BUAUTUTH HACTYITHI: 3MIHHO-1000BE 3aBIaHHs, BUKOHAHHS 3MIHHO-
I000BOTO 3aBIaHHS, MPOCTOI YCTaTKyBaHHS dYepe3 TPaHCHOPTYBaHHS,
MepeHaNIaro/PKeHHsT Ta aBapii, CyMapHi NMpPOCTOi, MOJENb CTaHy CKJany,
MOJIeb  CTaHy BHUPOOHMYOTO  YCTaTKyBaHHS, CTaH  OIEPAaTUBHUX
HarpoMajpKyBadiB, He3aBEepIIeHE BHUPOOHHWIITBO Ha TMOTOYHY 100y,
OTIepaTUBHUI PO3KJIAJ] 3aMyCcKy/BUIYCKY JeTainei, iHpopmMarlis mpo HOCil 3
JETaJSIMHU, 1110 BUTOTOBIISIIOTHCS B IIOTOYHY 3MiHY.
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Puc. 4.10. Aneopumm @pynxyionysanns Mooy Oucnemuupuzayii

3anumie i CuCmemMHuUX nOBIOOMIEHb

Monynp 3amyckaeTbcss B Mipy HeoOXigHocTi nucnerdepom ['BC
HE3AJIeKHO BiJ 3aJISTHUX B KOHKPETHHI MOMEHT MOYJIiB KOMILIEKCY.

Mooyne ABND npusHaueHuWil aisi BIATBOpEHHS iH(GOPMAIIHHOTO
CTaHy CHCTEMH IPH aBapifHOMY BHXOJII MOJYIIB 3 KOMIUIEKCY IPOTpaM 4H
30051X yCTaTKyBaHHs, y ToMy uucii it EOM.

Moyns BUKOHYE HACTYMHI (DYHKIII: BCTaHOBJIEHHS HAsSBHOCTI Ta
MOJKJIMBOCT1 JIOCTYIy JO JaHUX (aillliB CHCTEMH; BU3HAYCHHS MOKIHMBOT
TOYKH BXOJY JUTSI TPOJIOBKEHHSI POOOTH CHCTEMH.

Po6ota monmynst ABND iHIIIIOETbCS BKa3iBKOIO DPEXUMY pOOOTH
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KOMITIEKCY TporpaM y moayimi MAIN i 30iiiCHIOETBCSI B aBTOHOMHOMY
peXuMi 3 BHJIAYCH0 JIAarHOCTUYHHUX TIOBIIOMJIGHb 1 pPEKOMEHJAIlii
mucrieraepy I'BC mo npooBKeHHIO pOOOTH 3 KOMIUIEKCOM IPOTPaM.

VY Bumaaky aBapiiHOTO BUXOAY i3 CHCTEMH HEOOXITHO 3aIyCTHTH
moayib ABND i npuBectu ycrarkyBanus I BC y BuXxigHuii cTaH.

Mooyne TEST npusHayeHHH s TIEPEeBIPKH  Ipane3laTHOCTI
moyniB komriekcy COY I'BC.

TectyBaHHSI TIPOBOAMTHCS BIMOBIIHO IO BCTAHOBIECHUX B CHCTEMI
KOHTPOJIPHUX TPHUKIAIIB, IO 33Jal0ThCS BU3HAYEHUMHU IpOTrpaMaMu
(mpoTokosamMu pobOTH) cucTemu, BuOpanumu aucrnerdepom ['BC 3a cBoim
poscynom. IlotiMm poGoTa 3AiHCHIOETHCS, SK 1 B HOPMAJIBHOMY pPEXHMI
¢dyukmionyBanus COY, ane Haj TecTOBOO iH(OpMaIliiftHO 0a3010 JaHHX.

Mooyne OBM mnpusHaueHuil s 0OMiHy 1HQOpMAIIEI KOMIUIEKCY
nporpamM 3 HIDKYMM pPIBHEM YIPaBIIHHSA BUPOOHMYMMH MOAYJISIMH 1 €
MO/TyJIeM MDKpPIBHEBOTO OOMIHY JTaHUMH KaHAJIaMH 3B’ SI3KY.

Monyns OBM BUKOHYe HACTymHI (YHKIIi: Tepeaady MOBiTOMIICHb
KaHaTaMH  3B'sI3Ky; UEKaHHS IATBEPPKCHHS NPUHOMY  TIE€peaHoTo
MOBIIOMJICHHSI; TPUHAOM CHMBOJIIB, IIO MiATBEP/UKYIOTH 3MiHYy crany I'BC;
MPUIOM yIPaBIISIOUNX ITOBIJOMIICHb.

Jlanuit Momynb ciyrye sl mepenadi JaHux (KOMaHJ YIIPaBIIiHHS)
TPaHCIIOPTHUM ABTOHOMHHUM 3acobam i poboTam-irabenepam
AaBTOMAaTH30BAHOTO CKJIAdy, a TAKOX YMPABISIFOYMX IMPOTPaM Uil TPHCTPOiB
UITY rHy4YKHX BUPOOHUYMX MOJIYJIIB.

Mopyni oOMiHy, 10 (QYHKIIOHYIOTP Ha HIKYOMY piBHI B CKIafi
nporpaMHuX MonyniB ympaBmiHHI GPM, AS ATM, BUKOHYIOTH HACTYITHI
GyHKIIT  mpuiioM  moBiZOMIIEHb  (YIpaBISIOUMX ~ KOMaHI), Iepenaya
iHpOpMaITifHUX TOBiTOMIIeHb. Lli MOy, 3MICHIOIOYN 3B'S30K 3 BEPXHIM
piBHEM 1 mpuiiMaloyM KOMaHIHI BKa3iBKH, peaji3ylOThb BIIACHE YIPABIiHHS
OJIMHUIIIMHU BUpOOHMYOTO yerarkyBaHHs [ BC.

YrpaBiiHHS OPraHi3yeThCS HA OCHOBI CITKOBHX MOJEJeH alropuTMIB
VIPaBIiHHS THYYKAMH BHPOOHHYMMH MOJIYIISIMH, POOOTaMU-IITadeNepamy,
AaBTOMATH30BAaHMUMHU CKJIQJAMU 1 ENEeKTpOpoOOKapamMu, OTPUMAHUMHU Y
pe3yibTari IeKoMITo3uiii yrpapisitouoi mojeni ['BC Ha anroputMu HHKYUX
PIBHIB YIIPaBITiHHS.

[NoBimomnenns, nepernani Bim EOM BepXHBOTO piBHS J0 IMPUCTPOIB
UITY, noainstorhes Ha iH(opMaltiiHi Ta ynpasistodi. Big npuctporo UITY mo
BEPXHBOTO PIBHS TIEpPEeNalOThesl TUTbKH iH(OpMaIiiHi moBimomieHHs. s
EOM BepxHBOTO PiBHSI YIPaBIIiHHS BCTAHOBJIEH] HACTYITHI BHJIM TIOB1IOMJICHb
nporeaypu oominy: iHpopmaniiiHi (D — nani, U — Bka3iBku); yrpasisirodi (S—
iHimanzaniss oOMiHy, £ — KiHenp moBimomienns). s mpuctporo UITY
HIDKHBOTO  pIBHS  YNPaBIiHHS  BCTAQHOBJIGHI  TUIbKM  iH(OpMAIIiiHi
MOBIMOMIICHHSI HacTymHuX BuIiB. N — 3amepedeHns mnpuiiomy, C—
MiITBEP/PKEHHS TpuiioMy; F — KiHellb BUKOHAaHHS Omepallii Ha ycTaTKyBaHHI, A
— aBapis Ha ycrarkyBaHHi. KoMmImiekc MOJyliB MDKpIBHEBOTO OOMiHY Ha
OCHOBi HaBEJECHHUX IMOBIZIOMIICHb peali3ye €MHY MOBY OOMiHY, TOOTO AESKHIA
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dopmar ineHTH]IKaIlii TEKCTy TMOBIIOMIICHb, MI0 HAAXOIATh IO KaHAIax
3B’s3ky Mbk EOM BepxHboro piBHs i nmpuctposimu UITY amxaboro pisas ['BC.

InTepdeiic kommekcy i moaaHHs AaHMX y nakeri nporpam COY
I'BC. B ocHoBi mporpamHoro 3abesmeuenns COY [I'BC nexwursb
yrnpaBisgounii mMonynab MAIN, 1mo iHiIiloe TOYaTOK (YHKIIOHYBaHHS
KOMIUIEKCY TpOTpaM, YIPaBIse€ TOPSAKOM MPOXOHKEHHS MPOTrpaMHUX
MO/IyJIiB 1 BUKOHYE JiaoT MK JHCIIETYEPOM 1 IPOTPAMHUM 3a0e3MeUeHHIM
COY I'BC (puc. 4.11).

BLDT

PLAN

p MDMP | —» GPM

OBM ATM

L]
MDIP KNTR |e—oI| AS

MAIN

KORR

IHdopmauiiHa 6a3a gaHux

ABND

TEST

=
DOC

-

Puc. 4.11. Cxema 83aemo0ii npoepamuux mooynie
komnaekcy npoepam COY I'BC

Hucnieruep ['BC y miamoroiit ¢opMi BBOIUTH y BUXIIHI JaHi AJs
OTIEPATUBHOTO IUIAHYBAHHS 1 JaHI MPO TOYATKOBUH CTaH YCTAaTKyBaHHS,
T00TO CcTBOpIOE iH(popmariiauii cran COY, BUKOPUCTOBYIOYH ISl I[HOTO
Moayns BLDT. Tlotim jgucneryep Tmepenae  YOpPaBIiHHA — MOIYIIO
onepatuBHOTO TuTaHyBaHHS PLAN, 1m0 ckiiagae po3kiaf i miaroToBisie gaHi
no  mpomecy  aucnerdepu3artii. [licms  3aBepiieHHs — IUIaHYBaHHS
3aIlyCKa€eThCsl MOAYINb JAWcCHeTYepu3anii marepianpHux notokie I'BC, mo
gyepe3 MOJyilb MDKpiBHEBOro oOMiHy OBM BiacHe 1 31iHCHIOE YIpaBIiHHA
tpancioptom (ATM), cknagom (AS), TEXHOJOTIYHUM YCTATKyBaHHSIM
(GPM). Komu Ha 00 €KkTi ympaBiiHHS BiIOYBA€ThCS sKa-HEOYAb MOJis,
aHami3yetbecst cutyailisi, mo crBopwiacs (KN7R), 1 B 3aJeKHOCTI Bix
pe3yNbTaTIB aHA3Yy YIpaBIiHHS TOBepTaeThes 10 MDMP 4u nepenaeThest
Moaynro KORR. flkmo B pesynapTaTi aHammizy BHSBIEHE IOPYIICHHS
HOpPMAJILHOTO (DYHKI[IOHYBaHHS BHPOOHHUIITBA, TO B JIIaJIOTOBOMY PEXHUMI
KOPEryeTbCsl OmnepaTtuBHA iHpopMallisi i GOpMYIOThCS BHXIJHI JaHi Ui
ONEPaTHBHOTO peaaryBaHHs po3kinany ¢yHkmionyBanHs [BC  (3a

nonomoroto Moy PLAN) Ha mepios poOOTH, 110 3aTHIITUBCS.
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JlucrietTuep ympaBisie XoJ0M (DYHKITIOHYBaHHS CHCTEMH B Tepion
mucrieTyepusanii depes moaynb MDIP 1 Moxe ofepXyBaTéd JOBIIKOBY
iH(opMarlifo Mpo cTaH BUPOOHUIITBA B OYIb-SIKUI MOMEHT 4Yacy 4epe3 MOJIyib
DOC.

OCKUTbKM ~ KOMIUIEKC Mporpam MoOyJOBaHUN 33 MOIYJIBHUM
MPUHIMIIOM, TO TIporec (YHKI[IOHYBAaHHS TPOTPAMHOTO 3a0e3MeUeHHS
MPEJCTABISETHCS Y BUTIISAL CYKYITHOCTI IIIPOIECIB B3a€MOJIIT AUCIeTYEpa
I'BC i3 KO’KHUM MOYJIEM OKPEMO.

Peanizanis ¢pynkiiit, moknagenux Ha COY I'BC, Bumarae nepenadui,
npuiioMy, 30epeKeHHsI Ta IMEePETBOPEHHS BEIMKOTo 00csry iHdopmarii.
Buxoasiun 3 MOAYABHOTO TNPHUHLHUITY MOOYIOBH KOMIUIEKCY IMPOTpaM 3
OpraHi3alfi€ro yrmpamiIiHHS Ha OCHOBI ympasisirouoi mozeni I'BC, yci BxinHi
Ta BHUXiIHI JaHI TPOTPAMHHMX MOMYJIB OpraHi3oBaHi y BHIJIsAI OJOKIB
enuuoi iHdopmariiiHoi 6asu gannx EOM BepxHbOro piBHs. [laHi Ooku
MOJAUIAIOTBECS HAa YOTHUPU TPYIH. OCHOBHI, CIYXOOBi, JOMOMDKHI,
iHpOopMariitHi.

Jlo Tpynu ocHoGHuX BITHOCATHCS OJOKH, IO BiIOBINAIOTH 32 CTaH
OnuHUIL  BHUpoOHMYoOro  ycrarkyBanHs ['BC, wmarepianpHHX  Ta
iHpOpMaLifHIX TOTOKIB, TOOTO OMHCYIOTH yripaBisouy Mojens ['BC.

Jlo rpynu cnyscOosux BITHOCATBCS OJOKH, IO MICTSTH MapUIpyTHI
KapTH TEXHOJIOTTYHOTO TPOLIECY BUTOTOBJIEHHS BCIX JOMYCTUMHUX JUIsl JaHOT
I'BC tuniB perameif, OJNOKM yYNpaBsIFOYMX MPOTPAM  TEXHOJIOTIYHOTO
ycratkyBaHHsA. HasiBHICTH cimykO0BHX OJIOKIB y cucTemMi OOOB'sI3KOBa ISt
MOYaTKy (PYHKIIOHYBaHHS KOMILIEKCY POTPaM.

Jlo Tpymu Odonomisxchux BITHOCATBCS OJOKH, IO CTBOPIOIOTHCS 1
BHUKOPHUCTOBYIOTBCS TMi/1 4aC pOOOTH KOMIUIEKCY Iporpam Jiisi 30epekeHHs 1
nepeaayi MPOMDKHUX Pe3yJbTaTiB 1 3SHUITYIOTHCS 110 3aKiHUEHH1 pOOOTH.

Jlo rpynu ingopmayitinux BITHOCATHCS OJOKH, IO BiIIOBIIAIOTH 32
BupoOHMYY AisutbHicTs I'BC 1 mpu3HaveHi uis iHGOpMYyBaHHS AUCHETYEPA
I'BC.

Omxe, nporpamue 3abesmeueHHss COY I'BC, cmopoekroBane i3
BpaxyBaHHAM psy BHMOT, BHKOHAHHS SIKMX JO3BOJHJIO YHi(iKyBaTH
MpoTpaMHi 3aco0M ympaBiiHHS, 3a0e3nedye X HE3ISKHICTh BiT 3MICTy
npenMeTHoi  obmacti  BUpoOHMYoi  cucremu. [locsrHyra  yHidikaris
MPOTPAMHOTO 3a0e3MeyYeHHsI JO3BOJISIE THPAXKYBATH 1 CYITPOBOJDPKYBATH HOTO Y
BUPOOHWYMX cHcTeMax Oe3 NMPUHIMIOBUX 3MiH B OpraHi3alii MporpaMHHUX
3aco0iB yMpaBIiHHA NUITXOM peopraHizamii eauHoi iHdopmalliifHoi 06a3u
JaHMX.

KonTpoabHi 3anutanns
1. Po3kpwmiiTe CKJIaOBi CITKOBOT MOJIENl BHPOOHHYOTO IMPOIECY
I'BC.
2. [oscHiTh BMIiCT (OpMaNi30OBAHOTO TMOJAHHSI 1 MPOLEAYPH
BUPIIICHHS KOH(MIIKTHUX CUTYallid, 10 YTBOPIOIOTHCS B XOJi BUKOHAHHS
BUPOOHMYOTO TIPOLIECY IiJl Yac ONEepPaTUBHO-TUCIIETYEPCHKOTO YIPABIIHHS
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I'BC.

3. HaBenith BiIMIHHOCTI CITKOBOT MOJENI YIPAaBIIIOUOTO IPOIIECY
BiJI CITKOBOT MO/IEJI1 QITOPUTMY YIIPABJIIHHS.

4. ChopmynroiiTe eramd METOJNy CHHTE3a CITKOBOi  MOJeli
anroputMiB yrpasiiaas 'BC.

5. Po3kpuiiTe 3amadi i 0cOOMMBOCTI MOOYAOBH MPOTpaMHUX 3ac00iB
crcTteMu ornepatuBHoro ynpasiiaas ['BC.

6. Buznaure 0a30Bi MOyl CHCTEMH OIIEPATUBHOTO YIPABIiHHS
I'BC

7. TlosicHITh TOPSIIOK  3aCTOCYBaHHS TPOTPaMHUX MOMAYIIB 1
CTPYKTYp AaHUX CUCTEMH orepaTtuBHoro ympasninus ['BC.
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rBc
«Hixonu mne nouumail CcKIAOHUX
X00i8, SAKWO M020 IHC MONCHA
odocsiemu Habazamo i
npocmumu  cnocobamu» (Pemapk
Epix Mapis)

Po3aia 6

AJITOPUTMIBALIA 3AJAY ITPOT'PAMHOI'O
YIIPABJIIHHSA B CUCTEMAX BUKOHABYOI'O PIBHSA I'BC

6.1. CTpykTypa peaJi3zamnii reomerpuunoi 3aaaui YIIY B
TeXHOJI0rivHoMy ycratkyBaHHi I'BC

I'eomerpuuna 3amaua YIIY, sk mepma W ocHOBHa (yHKITiS
MIPOTPAMHOTO YIIPABIIHHS yCTATKyBaHHSM, BKIIIOUae Kilbka (a3 peanizamii
nporecy UITY i1 moxxe Oyrn BU3HAue€Ha HACTYITHUM YHHOM: BioOpasuTH
reoMeTpuuHy  iHopmariro  KpecleHHs B CYKYIHICTh  TaKUX
dbopmoyTBOpIOIOUMX  pyxiB poboyoro oprany (PO) TexHOJOTIUHOTO
oOaJHaHHS BEpCTaTa, 10 MaTepialli3yloTh KPECICHHS B KiHIIEBOMY BUPOOI.

[lepma ¢a3za nporo iHpopMaliiiHoTo repeTBopeHHs B npoueci YITY
nojsirae 'y migrotoBii (mporpaMyBaHHI) Ta BBEICHHI YHPaBJISIOYO1
nporpamu YITY, a Takok y BHUKOHAaHHI ITIATOTOBYMX PO3PAXyHKIB Yy
MaIIMHHOMY MacIuTadi yacy.

Y cywacamx mpuctposix UIIY  o0oB’si3koBO  mependaueHa
MOJJIMBICTh PYYHOTO BBEJIEHHS Ta peJaryBaHHs YIPAaBISIOUHUX MPOTrpam 3
naHeJi oneparopa i 30epeXeHHs apXiBy yIpaBIIIOYUX MPOTpaM y mam’ ATi.

IcHye TeHIeHIisi BUKOPHCTAaHHS B paMKax Mepmoi ¢a3u mporecy
YITY eneMeHTIB aBTOMAaTH30BaHOi pPO3POOKH YMPaBISIOUUX Mporpam i3
3aJy4eHHSM eJIEMEHTIB J1aJIoTy 1 TEXHIKH MEHIO.

Jlpyry da3y B npoueci UITY cknanarors 004YHCICHHS, BUKOHYBaHI B
peanbHoMy uaci. Crofu BiJHOCSTHCS: IHTEPHONSAIis (CKIAIHICTh SKOT
oOymoBIieHa (HOPMOIO TpPAEKTOPIii, IO IHTEPIIONIOETHCS, 1 PO3MIPHICTIO
IHTEpPIIOJILOBAHOTO  MPOCTOPY); PO3PAaXyHKH pO3rOHIB 1 TajJbMYyBaHb;
CTHKYBaHHS KaJpiB YIPaBJISIOUO1 MPOTpaMH; aHalli3 poOOUYOro MmpocTopy;
KOPEKIIis TT0/1a4i; aHai3 i JioriyHa oOpoOka iHdopMarllii mpo cTaH MUKIOBUX
MEXaHI3MiB BepCTaTa TOIIIO.

OOuuCIeHHS  CYNPOBOJKYIOTHCS  MIATOTOBKOK  JAHUX  JUIA
Bizyasizaiii Bciel onepaTUBHOI iH(pOpMaIIii.

OOuucnenHs npyroi ¢asu, SK TPABWIO, BUMArarmTh CKIAJHUAX 1
TOYHHUX PO3PaxXyHKiB, IO TTOBTOPIOIOTHCS 3 BUCOKOKO YaCTOTOIO.

Tpetio a3y B npoueci UITY cknanae ynpaBiiHHS MPUBOJAMH, IO
3MIICHIOETBCS B peasibHOMY 4daci. HaifOinmpmry dYacTKy 3aiiMaroTh TYT
pPO3paxyHKH, TIOB's3aHI 13 3aMKHEHHSIM KOHTYpPIB CIIAKYIOYHX IMPUBOJIIB
MoJIavi Ta KOPEKIIi€l0 CUCTEeMaTHYHUX MOXMOOK TBHHTOBHX I1ap BepCTara.
TpynoMiCTKICTh  pO3paxyHKIB MNPSIMOMIPONOpPIIHHA YUCITYy KEpPOBaHUX
KOOPJAMHAT, 3arajilbHe YMCIIO SKHUX JOCSATA€ 1HOJI ECSATH, IBaHAAUATH. [HIIa
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yacTUHa poOOTH, BUKOHYBAaHOI B MeXaX TpeThoi (ha3u, BIJHOCHUTHCS JIO
KEepYBaHHs YUCIEHHHUMH NPUBOJAMHU IMKIOBHX MEXaHI3MIB BepcTara i JI0
NpUHOMYy CHTHAIB, [0 BH3HAYaIOTh CTaHW (TIOJIOKEHHS) 3a3HAYCHUX
TIPUBO/IIB.

Hwxde nOKIamHO BHKIAMAETHCS CYTh KOXHOI ha3u peamizamii
reoMeTpudHoi 3amadi UITY.

6.2. TexHoJorisi nporpamyBaHHs (pOpMOYTBOpPEHHS AeTaJIei
Ta pyXy po0o4oro oprany TexHojaoriuaoro ycrarkysauusi FBC
6.2.1. KoopauuartHi cucremu Beperatis 3 UITY

BuroroBnenHs mpoxykiii Ha Bepctarax 3 UYIIY Oarato B domy
TPYHTYETbCS ~ HA  TEPEBIPEHUX  NPAKTUKOI  HAMIMHUX  THIIOBUX
TEXHOJIOTIYHUX PIIICHHSAX, IO 3aCTOCOBYIOTHCS Ha YHIBEpCAIbHOMY
yCTaTKyBaHHI, $Ikeé OOCIYroByeThCS pOOITHUKOM-BepcTaTHUKOM. Lli
pillIeHHs 3aKJIaJal0ThCd B OCHOBY TEXHOJIOTIYHHMX YIPABIISIOYHX MPOTpam
(YII) mns Bepcratie 3 UIIY mnpu py4Hiid i aBTOMAaTU30BaHHIA MiATOTOBII
VII. Ane 3’ IBASIOTHCA 1 HOB1 TEXHIUHI pillIeHHs, 00YMOBIIEHI HEOOXIHICTIO
AaBTOMATHYHOTO IMiIBEJICHHS IHCTPYMEHTA JI0 KOHTYPY 0OpOOKH, BiIBEACHHS
IHCTpyMeHTa 3 po00Y0i 30HM TPH 3MiHI 3arOTOBOK, 3MIHH IHCTPYMEHTA,
0a3yBaHHsS 3arOTOBKM Ta IHIIMMH 33Ja4aMHd, SKi paHille BUKOHYBaB
POOITHUK-BEPCTATHUK, BAKOPHCTOBYIOUYM OTPUMaHI MPU HABYAHH1 HABUYKH.

OcHoBoto s cknanaHHs TexHodoriyHoi YII e indopmaris mpo
3arOTOBKY 1 JIETallb, SKa TPAJHUIIIHHO MPEICTaBISETbCS TpadiuHO Ha marepi
abo gucruiei CHCTEMH aBTOMAaTH30BAHOTO TPOEKTYBaHHS Y BHIJISAII
KpeclieHHs. Bci OCHOBHI eeMeHTH JieTaneil MOKHa TOJIUTUTH 33 CIIocoO0oM
ix 00poOku (dppesepHa, TokapHa 1 CBEpUIMIbHA), CEPel SKUX MOYKHA
BUJUTUTH HACTYIHI €JIEMEHTH MOBEPXHI, 0 MOTPeOyIOTh 0araTonpoxinHoi
00poOKH: MOBEPXHI, [0 BUXOJATH MPOXOJOM (Ppe3r B3IOBK KOHTYpPY; Tila
oOepTaHHs CTyMiHYacToi Ta KpHUBOJIHIHHOI (OpM; OTBOpPH, OTpPUMaHi
MepeMIlEHHSIM HCTPYMEHTIB, 10 00ePTAIOTHCS HABKOJIO CBOET OCI.

Jlnst 0OpoOKM KOXKHOTO €JIeMEHTa JeTalli ICHYIOTh THIOBI CXEeMHU
00poOku. OCHOBHUMH IHCTpyMEHTaMH Tpu o0poOii € ¢pesu, pi3ii Ta
cBepia abo iM ToIi0OH1 IHCTPYMEHTH.

KpomMka pizanbHOTO IHCTpyMEHTa HE 3aBXAW Ma€ MPOCTOPOBY
dopmy. Tomy s TpaBUIBHOTO TIEPEMINICHHS IHCTPYMEHTa B3JIOBXK
KOHTYpPY 00poOKM HEOOXiTHO MPaBWIIBHO 33/1aTH TPAEKTOPIIO IHCTPYMEHTA,
a TOYHINIE — TPAEKTOPII0O PO3PAaXyHKOBOI TOYKH IHCTPYMEHTa, SKa B
OUIBIIOCTI BUITAJKIB HE CIIIBNAJAa€ 3 KOHTYpOM Jeraii. [loJoxXeHHsS ToOuKH
IHCTpyMEHTa, MO0 OOMPAEThCS SK PO3PaXyHKOBE, 3aJEKHUTh Biax (Gopmu
iHcTpyMeHTa (puc. 6.1) i TpaekTopii KOHTYPY 0OPOOKH.

Opniero 13 3amau mporpamicra abo CHCTEMH aBTOMATH30BaHOT
MIATOTOBKU TporpaM, mo po3pooisitors YII ans npuctporo UITY, € 3amaua
MIPOEKTYBAaHHS TPAEKTOPil PO3PaXyHKOBOI TOYKH IHCTPYMEHTa BiJHOCHO
KOHTypa JeTali, NpeICTaBICHHOT Ha KpecJeHHI. AJie MpH BHUTOTOBIICHHI
JieTalli OCTaHHS BCTAHOBJIIOETHCSI HEPYXOMO Ha CTaHWUHY abo pyxomo B PO
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BepcTaTa, a IHCTPYMEHT 3aKpIlUTIOETHCS B JEPIKAaBKY 1 pa3oM 3 JeprKaBKOIO
BCTAaHOBIIFOETHCS B IHIMUI poOounii opraH BepcTara. 3agada po3poOHHKA
VII — Tak po3paxyBaTh TpaekTopii poOOUYMX OpraHiB BepcraTa, 00
pO3paxyHKOBa TOYKAa IHCTPYMEHTa pyXallach IO 3a3Jajleriib BU3HAUYCHIH
TPAEKTOPIi.

B B

AN
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= == [
?!
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C
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[

B
Puc. 6.1. Incmpymenm i po3spaxynkogi mouxu.
B, C, I] — po3paxynkosi mouku incmpymenma

Jnst  CHpoIIeHHS  pO3paxyHKiB  TE€OMETPUYHHUX  MEepeMillleHb
BUKOPHUCTOBYIOTh CUCTEMHU KOOPAMHAT JeTali, IHCTpyMEHTa 1 BepcraTta.

Cucmema xoopounam oemani CIyKUTb AJI PO3PAaXyHKY KOOpPJIMHAT
OTIOPHUX TOYOK TPAEKTOPIT PO3PaXyHKOBOI TOUKH IHCTPYMEHTA.

OnopHumu Ha3WBAIOTbCA TOYKH IOYATKY, KIHIS, MEepeTHHY abo
JOTUKY TE€OMETPUYHHMX EJIEMEHTIB, 3 SIKUX YTBOPEHI KOHTYpH JAETali Ta
TpaeKTOpIii IHCTPYMEHTIB, HaifuacTilIe 1e — MpsiMi JTiHii Ta Tyrd Kill.

3a cucreMy KOOpAWHAT JETall MPUHAMAEThCS TpaBa MPSIMOKYTHA
cucrema. [HOAI 3acTOCOBYIOTH IIWIIIHAPUYHY ab0 CQEpUYHy CHUCTEMHU
koopauHat. [Tpu BHOOpI MoYaTKy CUCTEMHU KOOPAMHAT JeTalli Ta opieHTamil
il oceil HEOOX1IHO 3BEPHYTH yBary Ha 3a0e3MeUYeHHs MPOCTOTH PO3PaxXyHKIB
OTIOPHUX TOYOK TPAEKTOPIH.

Cucmema koopounam iHcmpymenma TPU3HAYEHA JUIS 3aJaHHS
MOJIOKEHHSI HOro pi3ajbHOI YaCTMHU BIiTHOCHO J€p)KaBKU. I[HCTpyMeEHT
OTIHCYETHCS B p0OOUIOMY TTOJIOKEHHI B 300Pi 3 JIeP:KaBKOIO.

IIpu omwmci Bciei pi3HOMAHITHOCTI IHCTPYMEHTIB MJIsl BEPCTATiB 3
YITY 3pydyHO BHUKOPUCTOBYBATH €IMHY CHUCTEMY KOOpDAMHAT IHCTpyMEHTa
XiZy, oci AKo1 mapaie;bHi 0OCSIM CTaHJIAPTHOI CUCTEMH KOOPAMHAT BepcTara i
HaIpaBJIeHi B TY ) CTOPOHY, a MMOYaTOK CUCTEMHU KOOPAMHAT 3HAXOISATHCS B
0a3oBiii Touli / iHCTpyMeHTanbHOTO ONoka (puc. 6.2), mo BUOUpaETHCS i3
BpaxyBaHHSIM OCOOJIMBOCTI HOTO BCTAHOBJICHHS HA BEPCTATI.
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Puc. 6.2. Cucmema xoopounam incmpymenma:
a — depofcaska 3 pisyem; 6 — oepacaska 3i ceposiom

PizanpHa uacTMHa IHCTpYMEHTa XapaKTEPH3YETHCS TMOJOKEHHIM
Horo BepmIMHHM 1 pi3abHUX KPOMOK. BepimmHa iHCTpyMeHTa 3a/1a€ThCS
pailycoM 3a0KpYTJIEHHS 1 KoopauHaTaMu X|p 1 Zz 11 HACTPOIOBATBLHOT TOUKH
B, monoxeHHs $SKO1 BITHOCHO CHCTEMH KOOPJMHAT IHCTPYMEHTAIBHOTO
Onmoka 3abe3meuyeTbcss HACTPOIOBAHHSM IHCTPYMEHTAIBLHOTO OJIOKa T03a
BEPCTAaTOM Ha CIeI[iaIbHOMY MTPHCTOCYBAHHI.

Hacmporsanvha mouxka B pi3ug 3a3BHYail BUKOPUCTOBYETHCS SK
PO3paxyHKOBa MpH OOYHUCICHHI TPAEKTOpii IHCTPYMEHTa, €JIEMEHTH SKOI
napajieiabHi KOOPAUHATHUM OCsSM. PO3paxyHKOBOIO TOYKOIO KPHBOJIHIHHOT
TpaeKTOpii Pi3IA 3a3BUYAN CIY)KUTh LEHTP 3a0KPYTJIeHHS [] Tpu BepuInHi
iHcTpy™meHTa (puc. 6.1).

Cucmema koopounam eepcmama. OCi KOOPAUHAT 1 HAIPSIMIB PyXy €
TOJIOBHOIO PO3PaxXyHKOBOIO CHCTEMOIO, B SIKiii BHU3HAUYAIOTHCS TPaHUYHI
MepeMileHHs, TOYaTKOBI Ta MOTOYHI nepemimenHs PO.

[Tono>xennst PO BepcraTa XxapakTepu3ylOTh iX 6a30Bi TOUKH.

ba3zoBumu TOUKaMH €:

1) nns WNHHIETBHOTO BYy3Jla — TOYKA MEPETUHY TOPIS HIMUHICIS 3
BicCIO HOTO 00epTaHHS;

2) s cynopra  TOKapHO-PEBOJBBEPHOTO  BepcraTa —  LEHTP
MOBOPOTY pi3lieTpuMaya B IUIOMIMHI, MapajenbHiil 10 HanpsIMHUX CYNOpTa,
10 MTPOXOJIATH Yepe3 BiCh 00epPTaHHSI IITTHH/ICTIS,

3) A7 XpecToBOro CTOJIa — TOYKa MEPETHHY HOro iaroHaneit abo
CrelialbHa HACTPOIOBAJbHA TOYKA, IO BU3HAYAETHCA KOHCTPYKIIEIO
MPUCTOCYBAHHS,

4) 171 TOBOPOTHOTO CTOJIAa — IIEHTP MOBOPOTY Ha A3EpKaji CTOJIA.

CucreMy KoopAMHAT BepcraTa, OOpaHy Yy BiImoBimHOCTI 3
pexomenpamissmu  komirery 1SO, Ha3uBawTh craHmapTHOK. BoHa
MpeJCTaBisie CO00I0 TMpaBy MPSMOKYTHY JEKapTOBY CHCTEMY KOOpAMHAT,
3B's13aHy 13 3arotoBkoro. Oci miei cucreMu mapajienbHi TPSIMOIHIHHIM
HampsIMHUM BepcraTta. llo3HaueHHS oOcell KOOpAMHAT 1 HampsMy pyxy
BCTaHOBJIFOETHCS TaK, 00 MpOTrpaMyBaHHs OIepairiii 00poOKH He 3alexalo
BiJI TOTO, YH MEPEMIIIYETHCS IHCTPYMEHT a00 3aroTOBKA.

OpieHTariis ocefl CTaHTApTHOI CHCTEMH KOOpAMHAT Bepcrara
3B'SI3YEThCS 3 HANPSIMOM pyXy TP CBEpUIIHHI Ha CBEpUIMIBHHX,
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PO3TOUYBAIBHHX, (PE3EPHUX 1 TOKAPHUX BepcTaTax. Hampsivm BHXOdy cBep/yia
13 3arOTIBKH MPUHHATHIA SIK JOJATHUHN 115 oci Z. Bick X meprieHMKysipHa J10
oci Z 1 mapajenbHa IUIONIIMHI BCTAHOBJICHHS 3aroTOBKH. SIKIIO Takomy
BU3HAUCHHIO BIMOBINAIOTh JBI OCi, TO 3a BiCh X TPUIMAIOTH Ty, 32 SKOIO
MOYKJIMBE HaHOLIbIIE MepeMilieHHs By3ia Bepcrara. [Ipyu BCTaHOBIEHUX OCAX
Z 1 X 0JJTHO3HAYHO BH3HAYAETHCS HAIMPSIM OCi Y.

[TouaTok cTaHAAPTHOI CHUCTEMHU KOOPJHMHAT BepCTaTa BUOMPAETHCS
JOBUTBHO, ajie 3BUYAHO TOENHYETHCS 3 0A30BOIO TOYKOIO BY3Ja, B SIKOMY
3aKpirieHa 3aroToBKa i 3aikCOBaHOTO B TAKOMY TOJIOXKEHHI, IIPH SIKOMY BC1
nepemimenass PO Bepcrata Mormum O omucyBatHcs — JOJATHUMH
KOOpJAMHATAMH.

Pyxu PO Bepcrara 3amatorecs B YII koopauHatamu 6a30BHX TOYOK B
CHCTEMI KOOPJMHATHUX OCEH, BU3HAUYEHUX B CTAHJIAPTHIM cHUCcTeMI
koopauHat. JlogatHomy HanpsMy pyxy PO Bepcrara BiAmoBiiae HanmpsMOK
BiJIBE/ICHHS IHCTPYMEHTA Bijl 3arOTOBKH.

Jlis BW3HAYEHHS CHUIBHOCTI MiArOTOBKHA Mporpam PekomeHnarii
komitery |SO pernmaMeHTYIOTh TO3HAYEHHS Ta HANPSIMU OCEH KOOpIWHAT
poboUnx opraHiB BepcTara.

Koopaunatai oci po0Ooumx opraHiB Bepcrara, IO HECYTh
IHCTpYMEHT, TO3Ha4aroThcs OykBamm X, Y, Z 06e3 mrpuxiB. Skmo Ha
BepcTaTi € aekimpka PO uis mepeMilieHHS 1HCTPYMEHTIB, TO BKa3aHi
MO3HAYEHHSI BIIHOCATHCS /10 TIEPBUHHUX OCel. /|yl mo3HaueHHS! BTOPHHHUX
ocel, mapayielbHUX JI0 IePBUHHUX, BUKOPUCTOBYIOThCA Jitepu U, V, W, a
st petuHEUX — P, Q 1 R Koopnunathi oci PO Bepcrara, mo nepemimiye
3arOTOBKY, HanpaBnem NPOTHJIEKHO 110 BigmoBigHux oceit PO, mio
MEePEeMIIyIOTh IHCTPYMEHT, 1 MO3HAYAIOThCS THMH K JiTepamu, ane 31
IITPUXAMH.

[Toopor PO 3 iHcTpymeHToM HaBkoyso X, Y, Z TO3HAYAETHCS
nmitepamu A, B, C, a HaBkono oceir XG Y§¢ Z¢— A¢ B¢ i CC BimnoBiaHoO.
[TouaTok BiIIKYy KyTiB MOBOPOTY 1 JOJaTHI HampsMHU oGepTaHHsl
aHAJIOTIYHO 0 MOYATKy CHCTEMH KOOPAWHAT, BU3HAYAIOTHCS JIOBLIBHO, SIK
nmoka3zaHo Ha puc. 6.3. Jlnsd mo3Ha4YeHHS KYTOBUX PYXiB HaBKOJIO
CTeLiabHUX OCe BUKOPHCTOBYIOThCS Jlitepu D i E.

Puc. 6.3. Oci ma nanpsamxu obepmants y CmaHOapmuit cucmemi
KOOpOuHam
B mpucrpoi UIIY nHanpsm koopauHaTHuUX oceii PO Bepcrarta
BiTOOpakaeThCsl Tak, MO SKIIO JUIS peajizallii 3amporpaMOBaHOTO PyXy
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IHCTpYyMEHTa BiIHOCHO 3aroToBKM HeoOximHo mepemictuté PO 3
IHCTPYMEHTOM, TO 1€l pyX BUKOHYEThCS 13 3amaHuM B YII 3HaKOM, a SKIIO
HeoOXxigHo mepemicTutd PO i3 3aroToBKOIO, TO 3HAK HANpPSIMy pPyXy
3MIHUTHCS Ha TIPOTHIICKHUH.

[Tpu mporpamyBaHHI Ta HajaroKeHHI BepcraTa Uit podotu 3a YII
BUKOPUCTOBYIOTh JEAKI XapakmepHi mouku, SKi Ha3WBAIOTBCS H)IbOBOIO,
8UXIOHOI0 Ta ¢hiKcOB8aHOI TOUKAMH BEpCTaTa.

Hynvosa mouxa eepcmama (Hynb BepcTara) — TOYKA, MPUKHSITA 32
MOYaTOK CHCTEMH KOOpAMHAT BepcTara. BoHa BH3HAYAE€THCS BITHOCHO
KOHCTPYKTUBHUX €JIEMEHTIB BepcTara. BigHocHO Hel 3amatoteesi B YII
abcomroTHI po3Mmipu mepemimenb PO Bepcrara, SKIO MOYATOK BiUTIKY
nepeMilieHb He 3MIIIeHUH 3a JOIOMOTO0 3ac00iB “TIaBal0vyoro Hyms .

“IInaBatounii Hyap" — 1e BiIacTHBiCTH mpuctporo YITY momimaru
(3pymiyBatu) moyatok Bimiiky mnepemimieHb PO B Oyib-siKe MOJI0KECHHS
BIZTHOCHO HYJIbOBOT TOUKH BEpCTaTa.

CucremMa KOOpAMHAT 31 3pYIIEHUM MOYATKOM BIUTIKY Ha3MBA€ETHCS
poboUo;o.

Buxiona mouka eepcmama — TOUYKa, sKa BU3HAYAETHCS BIIHOCHO
HYJILOBOT TOUKHM BEPCTATa i BUKOPHCTOBYETHCS JUTsl TOYATKy poboTu 3a YII.

3 BHUXIIHUMH TOYKaMH BepcTaTa MOETHYIOTh 0a30Bi TOYKH poOOUMX
OpraHiB mepej moyaTkoM poboTH Bepcrara 3a YII.

BuxigHi Toukr BUOMPAIOTh 3 YMOBHU MiHIMI3aIlii TOMOMDKHUX XOJIIB,
3are3nevyeHHs 0e3rneKkn 00CIyroByOUYOro MepcoHaty MpHu 3MiHi IHCTpYMEHTa
1 3pyYHOCTI 3aKpIlJICHHS IHCTPYMEHTA Ha BEPCTaTi.

Dikcoeana mouka eepcmama — TOUKA, SIKa BH3HAYAETHCS BITHOCHO
HYJHOBOT TOYKM BEpPCTaTa i BUKOPUCTOBYETHCS JUTSl BUSHAYCHHS TTOJIOKEHHS
PO Bepcrara.

bazoBi Touku PO noeaHyroThest 3 piKCOBaHUMHU TOUKaMU BEpCTaTa 3a
JOTIOMOTOI0 BMOHTOBAaHMX B KYyTH BepcTaTa CIEHIaIbHUX JaTYUKiB
nonoxkeHHs. B o Ttouky PO mpuBoauthbest B ABa eramu: crodatky PO
MEPEBOIUTHLCS B 30HY i1 JaTYMKa IO KOMaH/Ii 3 myJibTa mpuctporo UITY abo
mo 3amaHomy B YII mepemimieHH0, a MOTIM — 3 BHCOKOI TOYHICTIO
0e3mocepelHbO y (DIKCOBaHY TOUYKY BEpCTara, IO JO3BOJISE BUKIIOYUTH
paHilie Hakonmu4eHy NoxXuOKy mosoxxeHHs: PO.

Cyuacui Bepctatu 3 mnpuctpoeM UYIIY TouHO BimmpanboBYIOTH
3amani B YII mepemimenHs. Tomy «¢ikcoBaHi TOYKHM BepcraTa
BUKOPHUCTOBYIOTh TUIBKH IICHSI TEPEHANaro/DKEHHST BepcTaTa mepen
BUTOTOBJICHHSIM TIEpINOI JeTalli MapTii, a JUIs HACTYNHUX JAeTayiel maprii
3HAaXO/PKEHHS POOOYMX CHUCTEM KOOPJHMHAT OOMPAarOTh, 32 MOXJIUBICTIO,
OIKYe IO 3aTOTOBKH.

3B'A30K CHCTEM KOOpAMHAT BigOyBaeThcsi dYepe3 0a30Bi TOUYKH
poOounx opraHiB BepcTaTa, IO HECYTh 3arOTOBKY Ta IHCTpyMeHT. [lpu
3aKpiIJICHH] 3arOTOBKHU Ha BEPCTATi TEXHOJIOTIYHA 6a3a st 00poOKH jerani
B JIaHOMY TIOJIO’KE€HHI BCTAHOBJICHHS MOEJHYETHCS 3 BiAIIOBIJHOIO OMOPHOIO
MoBepXHelo nmpucrocyBanHs. /s Toro mob 3B’ A3aTH MDK COOOI0 CHCTEMH
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KOOpAMHAT JIeTalli Ta BepcTara, HEOOXITHO 3a/aTH B IIMX CHCTEMax 0a3oBY
Touky b (puc. 6.4), 1110 BU3HAYAE OJOKEHHS 3’ €IHYBAHUX MOBEPXOHb.

I [ ————rn |

Puc. 6.4. 3¢ 130k cucmem kKoopounam demaini, gepcmama ma
iHCmpymeHma

CucremMn KoopAauHAT 3B’s3aHi uepe3 0a3oBi Toukum PO Bepcrata i
KpIMMIBHOTO TpUCTOCYBaHHS. IloyaTok cucTeMH KOOpAWMHAT BepcraTa
MPUHHATO B 6a30Biif Touii C XpecTOBOTO MOBOPOTHOTO CTOJIA B KPAHBOMY
JTiBOMY 1 JambHBOMY TIIOJIOKEHHI, SKIIO JWBUTHCH Ha HBOTO 3 OOKYy
IIMMHETBFHOTO By3ia. HacTporoBaibHa TOUKa IHCTpyMEHTa B, 110 3ajaHa B
CHCTeMi KOOpIHMHAT IHCTpYMEHTa X|Z;, IEPEBOAUTHCS B CUCTEMY KOOPIUHAT
BepcTara uepe3 0a30By TOUKY MITTUHICIBLHOTO By3Ja 1, 3 IKOI0 CyMIlICHHIA
MoyaToK / CHCTEMH KOOpAMHAT iHCTpyMeHTa. [loToyHa Touka TpaekTopii
IHCTpyMeHTa A TEepPEeBOAUTHCS MPOTPAMICTOM-TEXHOJIOTOM a00 CHCTEMOIO
aBTOMaru3oBaHoi nmiarorosku YII 3 cucremu xoopaunar nerani [ X YgZy B
CHCTEMYy KOOpJIMHAT BepcTara uepe3 0a30By TOUYKY B KPHUIIUIBHOTO
IIPUCTOCYBaHHS /1.

Takuii 3B’ 130K CUCTEM KOOPJAMHAT JIETalli, BEpCTaTa Ta IHCTPYMEHTA
JI03BOJISIE BUTPUMATH 3aJlaHy TOYHICTh MPH MEPEBCTAHOBIIECHIX 3aTOTOBKH 1
BpaxyBaTu fianazoH nepemimeHs PO BepcraTa npu po3paxyHKy TPaeKTOPIi
iHCTpYMeHTa B mporieci miaroroBku YII.

6.2.2. llonanus ¢popmoyTBOpeHHs AeTaseii y npuctpoi UITY

@®opMOYyTBOpIOYI PYXHM YAcCTO BiITBOPIOIOTHCS  CIIIKYIOUUMHU
MpUBOAAaMHU Noadi Beperara. Ciikyrodi MpUBOIM MMOa4i pO3TaIlllOBaHi TaK,
mo0 BOHM BIONOBiJaJM KOOPAWHATHIA CHCTEMi Bepcrara, B SKIH
3MIIIICHIOETHCS Y TIpoIieci 0OpOOKH KepOBaHUH BIIHOCHUU PyX IHCTpYMEHTa
Ta 3aTOTOBKH.

Busnaunmo ckman ta obcsr iH(opMmarlii, sIKy HEOOXiTHO MepepoOnuTH
npuctpoem YITY, Ha mpukiaai KOHTYpHOI OOpoOkHM Tiockoi nerami. Ha
BepTUKAITLHO-Ppe3epHOMy Bepcrari 3 UIIY y nekaproBUX KOOpIMHATAX
00poOIsIIOTE  TWIOCKE (hacoOHHE BIKHO KiHIEBOKO ¢pe3oro (puc. 6.5, a).
CykymHuMH pyxamu 1o ocsix X Ta Y NPHBOAIB TMOjadi CTOJNAa Ta Cajla3ok
BepcTara HEOoOXiTHO 3a0e3NMeUnTH CKIaJHWN BITHOCHHUH pyX 3arOTOBKH Ta
iHCTpyMeHTa (puc. 6.5, 6). [Ipu 1poMy micis BUOOPY HAaNpsIMKY 00XOJly BiKHA
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noTpiOHO Oyze 3amporpamyBaTd HE BITHOCHHM pyX MO KOHTYpPY, 33JaHOMY
KpecJeHHsM neTaini (tpaexropis 1, 2, ..., 14, 1), a pyX 10 €KBiliCTaHTi 3aJaHOTO
KOHTYpY (Tpaekropis 1¢ 2¢ ..., 14¢ 19.

Exeioucmanma — 1ie TpaekTopisi pyxy KiHIIEBOTO €JIeMEHTa po00Y0ro
oprany (KiHIeBOi ()pe3u, TOKapHOTO Pi3lis), siKa BiJjaiieHa Bil 3aJ1aHOTO
KOHTYpY JleTall Ha pajiyc Horo KiHieBoro enemeHTta ((ppe3n ado pizaibHOT
KPOMKH Pi31Is).

Jlns  ommcy eKBITUCTAaHTH TPAEKTOPII0 pyxy MOAUIAIOTH Ha
€JIEMEHTapH1 UISTHKH, Cepell AKUX 3/eOUThIIOT0 BUIUISIOTH MPsMI JIiHIT Ta
konma. Touku, sKi pO3TAlIOBaHI Ha CTUKY EJIEMEHTAPHUX JUISHOK,
HA3UBAIOTh ONOPHUMU.

[Moxinumo tpaextopito 1¢ 2¢ ..., 14¢ 1¢Ha enemMeHTapH1 AUISHKH, SKi
MOJKHA OIMCATH OJHOMAHITHUMHU PIBHSHHSIMH TpsiMoi JiHII a6o koma. Y
JTAHOMY TIPHUKJIAJI TAaKUX TUITHOK Oyne mecsth: 1Q¢-2BAUE-4GE-560¢-7 ¢
8®¢-OU0U1¢-11¢12¢-12¢13¢-13¢4¢ (na puc. 6.5 Toukm 9¢-11¢ He
no3HaueHi), e Touku 1G 2¢ 4¢ 5¢ 7¢-9¢ 11¢-13¢— omopHi.

z

a)
Puc. 6.5. Konmypna obpobka niockoi oemani:
a — npuKna0 o6poodKU hacoHHo20 BIKHA KiHYe8o (hpe30io;
6 — CKIaOHULl 8IOHOCHULL PYX 3A20MOBKU MA IHCMPYMeHmAa

OTtxe, 3arajgbHa CTpaTeris YHpaBiiHHS (OPMOYTBOPEHHSM JeTali

MOke OyTH ToJaHa HACTYMHUM YHHOM. KOMOIHAIIEI0 BCTaHOBIIOKOUUX

NepeMillieHb y BCIX TPhOX KOOpPJMHATAaX (CTOJA, Cala3oK, LIMHHACITBHOT

0aOKH) CyMICTUTH BiCh ()pe3r 3 MOYaTKOBOI OMOPHOI Toukow 1€y

IONMHI  00poOku  (mimroroBya cranist). [lociigoBHUMEH — poOOUMMU

MepeMIIlEeHHsM T0 eleMeHTapHux AinsHkax 1@¢ 26#U¢ 46¢i 1.1. 06poduT

noBepxHi0 KOHTYpY (cramist 00poOku). KomOiHaIli€0 BCTaHOBIIIOIOYUX

MepeMillieHb Yy BCIX TPbOX KOOpAWMHATAaX BiABECTH (pe3y 3 MOYaTKoBOI

ormopHoi Touku 1¢y BuUXiJHE MOJIOKEHHs (3aBepiiaibHa craiis). Takum

YMHOM, BCI TNEpeMilleHHs IHCTpyMeHTa Npu (OPMOYTBOPEHHI NeTaji €
BCTaHOBJIIOIOYMMHU 200 pOOOYHMH.

3aramoM, y Bepcrarax 3 UIIY ecmanosnwowoue nepemiwjenns

BUKOHYETHCS HAa MAaKCHMAaJIbHINA IIBUAKOCTI 0€3 KOHTakKTy IHCTpyMEHTa 3

JETaJITIO, 70 SIKOTO BUCYBAIOTh TUIBKM BUMOTH TOYHOCTI MO3HIIIOHYBAHHS Y

KIHIIEBOMY ITOJIOKEHH1. Poboue nepemiujernsi OB’ si3aHe 3 00pOOKOTO JeTai

1 KOHTaKTOM IHCTpyMEHTa 3 TIOBEPXHEI0 3aroToBKH. ToMy 10 HBOTO
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BHCYBAalOTh BHUMOTH IIOJI0 TOYHOCTI JIOJIEP’KAHHS TPAEKTOpii pyxy Ta
3aJ]aHO1 IBUIKOCTI 0OPOOKH.

HeoOximHo 3a3HaumTH, MO cTagisi OOpOoOKM B 3ale)KHOCTI Bif
CKJIQIHOCTI O0OpOOIIFOBAILHOTO KOHTYPY MOKE CKIIQJAaTHUCS K 3 POOOUHX,
TakK i3 BCTAHOBJIIOIOUUX MEPEMIIIECHb.

OTxe, aNropuT™M yIpaBisiodoi mporpamMu (GOPMOYTBOPEHHS JIeTami
Oyne ckianmartucs i3 ¢parmeHTiB (KajapiB), KOXKEH 3 SIKUX MICTHTh OITHC
4eproBoi eneMeHTapHoi IUISHKH. ONUC NHUX eNeMEeHTApHUX JUISTHOK
3MIIICHIOETHCS MIEPEBAXKHO 32 PaxXyHOK IMOJAaHHS T€OMETPUYHOI iHpopmarii
PO TPAEKTOPIIO PYXY.

Kanp BimmparpoByBaHHS pyXy MO mpsMiid JiHIT Oyae MICTUTH Yy
KOJIOBAaHOMY BUTJISIJII HACTYITHI JIaHI: MIO3HAYEHHS KQJIpy y BUTJISIII HOMEpa,
03HAKY PyXy IO TPsIMiid, 3HAUEHHS TIEPEMIIIeHb 0 ocsx X Ta Y mpu pyci Bi
MOYATKOBOI OMOPHOi TOYKH JI0 KIHIEBOI OMOPHOI TOYKH €JIeMEHTapHOI
JUISHKH, IIBUJIKICTH TI0/1a4l iHCTpPYMEHTA Ha eJIeMEHTApHIN JTUISHITI.

Kazp BimnparsoByBaHHs pyXy M0 KOy Oy/ie MICTUTH Y KOJIOBAaHOMY
BUTJISIII TaKi JaHi: MO3HAYEHHS KaApy, 03HAKY PyXy MO KOJy 3a abo mpoTH
TOJMHHUKOBOI CTPIJIKK, 3HAUEHHS NepeMillleHb 1o ocsix X Ta Y mpu pyci Bif
MOYATKOBOI OMOPHOi TOYKH JI0 KIHIIEBOI OMOPHOI TOYKH €JIeMEHTapHOI
IUTSTHKH, MicleBi (JIOKalbHI) KOOpAWHATH TIOYATKOBOI OTOPHOI TOYKH
€JIEMEHTAPHOI AUITHKY BIiTHOCHO LIEHTPA KOJIa, 110 CTBOPIOE BU3HAYCHICTD Y
3aJlaHHI KOJIa TIPUPOCTAMU TIEPEMIIIeHb 10 ocsax X Ta Y, MBUIKICTh TOIadi
IHCTpyYMEHTa Ha eJIeMEeHTapHIi JUTSHILI.

[ToxaskeMo, SIK IPUKIIAJ], OMUC TEOMETPIi MOYATKOBUX EIeMEHTapHUX
ninsHoK 1@C¢i 2BM™E3 puc. 6.5. [ns miel MeTH 3a1aM0 KOHKPETHI YHCEeNbH1
3HAYEHHS MapaMeTpiB Bijipi3ka 3araibHOi TpaekTopii (puc. 6.6).

KomoBanuii omuc eneMeHTapHHX JAUITHOK Yy BHIVIAIl KaJapiB
YIPaBJIAIOYO] MPOrpamMu OyJie MaTh BUTJIISIL

NOO1 GO1 X375. Y160. F1200.

NO002 GO02 XO0. Y183.96 139.24 J-91.98.

X A

y
<
v

39,24

375

0 ! >
Y

Puc. 6.6. 'eomempuune nooanns enemeHmapHux OilAHOK
Kanp BinkpuBaerbcsi cumBosioM-aapecotro N, sikuii mo3Hauae HOMeEp
KaJpy, a 3aBepiryerbcs cuMBosioM “Ilepexinm Ha HacTynmHuMU psgok” (He
BiZIOOpaXKaeThCs NMPH KOJYBAHHI), SIKHUH BHKOHYE (QYHKIIIO DPO3IUIbHHUKA
“Kineup kaapy”.
OCHOBHHMI 3MICT HaBEeIEHUX Y TPHUKIAAI KajapiB  CKIAJae
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nocminoBHicTe cmiB. CrmoBa GOl ta GO2 Ha3uBaroTh MiArOTOBYUMH
¢byHkuisMyu. BoHM BKa3yrOTh BiIMOBIIHO HA PyX MO TpsAMIi JIiHIT y epiioMmy
KajJpi Ta MO ay3i Koja 3a HampsMOM TOJMHHUKOBOI CTPUIKH y JAPYroMy
kanapi. CmoBa 3 ampecamu X, Y — po3MipHI TepeMilleHHs, 5Kl
MPEJCTaBISAIOTh COOOI0 BIAHOCHI KaapOBI MTPUPOCTH IO BiIHOBIIHUX
KOOPIMHATHUX OCSX, IO 3ajaHi 3 JIECITKOBOW KoMmow (y koxai 1SO-7hit
3aMiCTh JIECATKOBOI KOMH CTaBiATh Kpanky). CmoBa 3 aapecamu |, J
BKa3yIOTh IIOJIO)KEHHSI TMOYAaTKOBOI TOYKM Jyrd BIJHOCHO ii IeHTpa Yy
JOKANBHIA cucTeMi koopawHar. [l BCIX CHiB 13 TE€OMETPUYHOIO
iH(pOpMalli€r0 3HAK IUTIOC CKACOBAHHM 1 BBaKa€Thcs mpucyTHiM. CIOBO i3
anpecoro F Bu3HAuae MIBUIKICTH MOjavi y MM/XB, a WOro BIICYTHICTh y
APYroMy KaJpi CBITYHATH IO Te, [0 3HAYEHHS MOAa4i He 3MIHIOEThCS.

Posrnssmemo  mocnigoBHICTH  pobotu  mpuctpoto  UIIY  mpm
BiJIIpaIfOBaHH1 MOCIIZIOBHOCTI €JIEMEHTapHUX TITSTHOK pu
(hOpMOYTBOPEHHI JIeTalll Ha MPUKIIAI] MPSIMOKYTHOT MO3HINIHHOT 00pOOKH Ha
TokapHOMY Bepcrati (puc. 6.7). [IpsmMokyTHOO ii Ha3MBaKOTH TOMY, 110 BOHA
MOCIIIOBHO BUKOPUCTOBYE OKpeMi CIIJKYIOYi TNPUBOAM TMOAa4i Yy
JCKapTOBid cucTeMi koopawHar. Hexail oOpoONSIOTH IIKIB TIiCTHMa
MOCIIIOBHO 3MIHHMMH IHCTPYMEHTaMH, 3aKpIMUIECHUMH Yy PEBOJIbBEpHIil
T'OJIOBIII.

Puc. 6.7. ['eomempuune nooanms 6a2amoincmpymeHmaibHoi
NPAMOKYMHOI 00pOOKU
[Ty aBTOMaTUYHOTO YIPABIIIHHS 32 IPOTPAMOIO MTOYNHAETHCS caMe
3 MOYATKOBOI OMOPHOI TOYKM MEpIIOi TUISHKH. BimmpaloBaHHs MepIioro
KaJ[py MOYHETHCS 3 MOMEHTY HOTO aKTUBI3allil, KOJH BiH CTaHE pOOOYUM.
BignpaitoBanHs mossrae 'y po3paxyHKax MPOMDKHHX BIJHOCHHX
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MOJIOKEHDh IHCTPYMEHTAa 1 3arOTOBKH BiJl MOYAaTKOBOi OTOPHOI TOYKH JI0
KIHIIEBO1 OMTOPHOT TOYKH TIOTOYHOT AUISHKH, a TAKOX B YIIPABIiHHI PyXOM Y
BIJIOBIIHOCTI JIO PO3paxyHKiB. B pe3ynbrari pyxy 3a mporpamMoro MepIioro
KaZpy BICh (pe3u CyMICTHUTBCS 3 KIHIIEBOIO OIOPHOIO TOYKOMO, sKa
BIJIKpUBA€E NPYTy €JIEMEHTAapHY IUISHKY. BimmpaitoBaHHs Opyroro Kaapy
YIIPaBJIAIOYOT IPOTPaAMH 3aBEPIIUTHCS CYMIIIEHHSIM OcCi ()pe3u y HACTYIHIH
KIHIIEB1i OMOPHIIN TOYII.

[locmimoBHa  aKTWBi3allis  KaJpiB  YNpaBISIOUOi  MPOTpamMH,
nociiioBHa o00poOka iHQopMmamii, sSKa y HHX 3HAaXOAWTHCHA, IO
CYINPOBO/IKYETHCS BUAAYCIO OTIEPATHMBHUX KOMAaH]l Ha BUKOHABYI MPHUBOIH
BepcTaTa, MPU3BOAATH JI0 TOCTIJOBHOTO OOXOAYy 3amporpaMoBaHOTO
KOHTYpPY Bill OJHi€i OmMOpHOi TOYkM A0 HacTymHOoi. Jlis 3amoOiraHHs
NPU3YITMHEHHS T0/[adi Ha CTHUKOBI JIBOX €JIEMEHTapHUX AUISTHOK, TOOTO y
MOMEHT aKTHBIi3allii HACTYITHOTO KaJpy, el HaCTYIMHUH KaJip MOBUHEH OyTH
3a3jaNeriiy  MArOTOBIEHWH 70  ONEpaTHMBHUX  PO3paxyHKiB 1
BIJMpaIfoBaHHs. Y TakoOMy IiATOTOBICHOMY BHIJIANI KaJap Ha3UBaIOTh
oygheprum.

OTtxe, ympaBistoua mporpama Oyne MaTd y CBOEMY CKIIQl IIICTh
OJOKIB, SIKI MICTATH TPYIy KajJpiB, IO IependadaroTb BUKOPUCTAHHS Yy
paMKax rpynu sIKOTOCh OJTHOTO IHCTpYMEHTA. BJIOK BiIKpHBAa€THCS KaapoM,
y SKOMY 3aKOJOBaHO MEpecyBaHHS MOTPIOHOTO IHCTPYMEHTAa Y MOYAaTKOBE
nepe.l HaCTYIMHOIO OTepaIli€ero mojoxeHHs. Jani HayTh Kaapu, y KOKHOMY 3
SIKMX 3aKOJIOBAHO MEPEMIIEHHS MK CYCITHIMA OTIOPHUMHU TOYKAMHU.

OnopHi TOYKM pPO3CTAaBIISAIOTH, TMO-TIEpIIE, Y THUX MICIAX, [I€
BiI0OYBA€THCS 3MiHA KEPOBAHUX KOOPJMHAT, 1, TO-ApPYyTe, TaM, Je IMPUMYCOBO
3MIHIOETBCS IIBUJKICTH TMoAayi. BinmpamroBanHs OJOKY 3aBEpUIYETHCS
BUBEJICHHSM PEBOJIBBEPHOI T'OJIOBKH Yy IOYATKOBE TOJIOXKEHHS, y SKOMY
BiJI0OYBA€THCS 3MiHA IHCTPYMEHTA.

Jus toro mo0 oxpemi OJIOKH CTaad aBTOMATUYHO “3IIMTUMU’,
noTpiOHEe TOYHE BU3HAYEHHS TI0JI0KEHb POOOYNX KPOMOK yCiX IHCTPYMEHTIB
1 aBTOMaTHYHA KOPEKIIis TIepeMIIlIeHb i3 BpaxyBaHHSIM BKa3aHUX CTAHIB.

Crnemmdika npsMokyTHOi oOpoOku He 3MiHIoe y mpuctpoi UITY y
MOPIBHSIHHI 3 KOHTYPHOIO OO0pOOKOI0 (OpPMATBLHOTO 3MICTYy TIPOIECY
nepepoOKH yrpaBiisito4yoi iHGopMalii: BBEIEHHS, PO3paxyHKH, MOB’s3aHi 3
BU3HAYCHHS MPOMDKHUX TOJIOKEHb IHCTPYMEHTa MDK ONMOPHHMH TOYKaMH,
BHJ]aya OIEPATUBHUX YIPABIAIOYUX KOMAaHA 0 CIIIKYIOUYHX TPUBOJIIB
nojavi  Bepcrara. Tomy, amroputM pobotu mpuctporo UIIY B
aBTOMaTHYHOMY LIUKJIi B IUIOMY MO>Ke OyTH TIOJJaHMii Ha puc. 6.8.
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ITiAroToBKa mepuoro
Oydeproro kaxpy
YIPaBJIAIOYOi IpOrpamMu

[t
|-

AxTHBi3aLis, TOOTO
nepeTBopeHHst OypepHoro
KaJipy B pobounit

>
»

€ o3Haka KiHIIs
06pobku Kaapy ?

OnepaTuBHI PO3paxyHKH
Ta 006pobka pobouoro
Kajipy
IMigroroska 6ydepHoro
Kanpy

L7

€ o3Haka KiHIIs
QOpobKH mporpamu 2

Hi

Tak
Puc. 6.8. Ancopumm pobomu npucmporo 411y

OCHOBHUM 3MIiCTOM TIepepoOKH iHpopMallii y aBTOMAaTHYHOMY ITUKIT1
€ TiAroToBKa OydepHOro Kaapy Ta BiampaiioBaHHs po0OOUYOro Kaipy.
[TinroToBKa OydepHOro Kaapy MoJsIrae y nepeTBOpeHHi iHpopmarii 3 Toro
BUTIIAY, y SIKOMY BOHa TpeCTaBjieHa Ha (PI3UYHOMY MPOTPAMOHOCIi Ta y
nam’ ati npuctpoto UIIY, y Toi BUrisA, SKUi HalOUIbIIe MOTPIOEH IS
BUKOHAHHS PO3PaxyHKIB, OB’ I3aHUX 3 BIIMPAIFOBAHHSM POOOUYOTO Kajpy.
Taxkum yrHOM, OYAB-SKUI KaJp yMpaBIIsii0YOi MPOTPaMH BPEIITi-pEIlT CTa€e
OydepHnM, a MOTIM 1 pOOOUUM.

6.2.3. Po3paxyHok TpaekTopii pyxy po60o4oro oprany
TeXHOJIOTiYHOI0 YCTATKYBaHHS

3 MOMEHTY aKkTHBi3allii yIpaBJsA040i MpOorpaMu B aBTOMAaTHYHOMY
UK i1 iHQopMaIlis BKIIIOYAETHCS Y MPOLeC 00UMCIeHHsS. BaXuBy poib B
[IOMY TIPOIIECi BiJirpae miarotoBka OydepHOro kKaapy, HeoOXigHa Ha
CTUIBKH, IO BUXIIHI TEKCTH YIPABISIOUOT IPOTPAaMH MOXYTh HE MICTUTH y
SBHOMY BUIJsAI  Bciel iHdopmarii, HeoOXimHOI s TPAEKTOPHHUX
PO3paxyHKIB.

[TinroToBka OydepHOTO Kajapy BKIIOYAE PO3PaXyHKH €KBIIWMCTAHT,
MEPEeTBOPEHHS] ~ KOOPIMHATHUX  CHUCTEM, BH3HA4YCHHS  JaHUX, IO
BUKOPHUCTOBYIOThCS QJITOPUTMAMH IHTEPIIOJIALIT Ha Apyriid ¢asi peamizamii
reoMeTpudHOi 3amadi npuctpois YIIY, To0TO y BHUMaAKy MporpamyBaHHS
pyXy pobodoro opraHy sSK Yy pydyHOMY pexuMi (mporpaMyBaHHS
CKBIIUCTAaHTH KOHTYpY OOpOOKH), Tak 1 B OE€3CKBIIMCTAHTHOMY pPEXKHMI
(mporpamyBaHHsT 0e3MOCEpPEIHBO KOHTYPY JeTaii) 3 sBJISIOTHCS HACTYITHI
3aadi OOYHMCIIOBAIBHOTO XapaKTepy. BHU3HAYCHHS KOOPJHMHAT OIIOPHHUX
TOYOK EKBIIMCTAHTHOTO KOHTYPY, CHHTE3 JIOJAaTKOBUX KaJIpiB pyxy
poboyoro oprany, HEOOXITHUX /IS IOEAHAHHS CYMDKHUX JUITHOK KOHTYDPY,
MEPETBOPEHHS] KOOPAWHAT OCHOBHOTO KOHTYpY JeTalli 10 KOOpAMHAT
eKBIIMCTAaHTHOTO KOHTYPY pyXy poOoUoro oprany.

Po3paxyHOK OMOPHHUX TOYOK EKBIAUCTAHTHOIO KOHTYPY.
OO0poOKa KOHTYPY MPOBOAUTHCS IHCTPYMEHTOM (hikcOBaHOTO (HE3MIHHOTO)
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po3mipy. OdYeBHIHO, KOOPIMHATH TPAEKTOPIi LEHTpa IHCTPYMEHTA,
Harpukian, ¢pesu, paxiyca g (puc. 6.9) Binpi3HSIOTBCS Bil KOOpAMHAT
KOHTYpY JIeTai, MOJaHUX B Kapi YIPaBISIOYOi IPOTPAMH.

Puc. 6.9. [loeconanns 0insiHok KOHMypy eK8ioucmarmu

Po3paxyHOK 3MillleHHS OMOPHUX TOYOK EKBIJHUCTAHTHOTO KOHTYDPY
BIZIHOCHO KOHTYpY JeTaii (Hampukiaa, TOYKH Ac BITHOCHO A) MOBHUHEH
aBTOMaTHYHO BUKOHYBaTHCh mnpuctpoem UYIIY abo BepcTaTHUKOM-
TEXHOJIOTOM TpU PYyYHOMY HpoTrpamMyBaHHi ekBimuctanTH. Llg 3amada €
BITHOCHO TIPOCTOIO TUTBKH TIPU 21a0KoMy (nIa8HOMY) NOEOHAHHI SIIEMEHTIB
KOHTYpY (3 kyrom 3‘emanHs enemeHtiB b =180°), wampuknan, mpu
MO€JHAHHI eneMeHTiB 2, 3, 4. YV 1boMy BHIAAKY JOBKHHA MPSMOJIHIHHUX
TIISHOK HE 3MIHIOETBCS 1 PO3PAaXyHOK EKBITUCTAaHTHUX 3MIIICHb
MIPOBOJIUTHCS TUTBKH JJISL KaJpiB, y SIKUX 3alporpaMoBaHa Jyra koua. Llei
PO3paxyHOK BHUKOHYETHCS 3 BUKOPHUCTAaHHSIM 3HA4€Hb KOOPAMHAT ILIEHTpa
koma |, J i mpupoctiB koopauHat X, Y MDK MOYAaTKOBOIO Ta KiHIIEBOIO
tToukamu ayru (puc. 6.10), siki 3a1a10ThCs Y KaJpi MPOrpaMu.

YA

R

YV

1 i +X X1 &

ot - -

Puc. 6.10. I'naoke noconanns enemenmis KOHmMypy
HeBaxxko mo6auunTH, mo mpoexirii 3mimeHHs |, J. mouaTkoBOi TOUKH
Ha Bicb X Ta Bich Y BU3HAUAIOTHCSI BUPA3aMH

N _J
IC—Erd), JC—Erd),
e R=+/17+J? —paniyc xona;

I'p — paniyc IHCTpyMeHTa.
BinmosigHo mpoekirii Xc, Y, 3MIlIeHHs KiHI[EBO1 TOUKH:
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X+ Y+J
= [ Y. = o
R R
Po3paxyHOK 3MillleHb 3HAYHO YCKJIAJHIOETHCS 3a HASBHOCTI 371aMi6
KOHmypy, 1O TporpamyeTbesi (MpU KyTaxX 3‘€IHAHHS €IEMEHTIB KOHTYpPY
b>180° a6o b<180°). Haituacrime y mpoMy Bumnaaky npu kyri 0°<b<90°
BUKOPUCTOBYETBLCS Memoo 36' sizyrouoi dyeu (moeaHanus enemeHTiB 51 6, 10
i 11), cytp sKOro moyisArae B TOMY, IO Yy MPOrpamy BCTaBISIETHCS
JIOJaTKOBUH KaJp 3 KPYrOBUM pPYXOM, SKMH BiMOBigae 00XOody Ayru 3
pamiycoMm, piBHMM uu OutbmmmMm rg (puc. 6.11, ). Hampuknan, npum
MOETHAHH] JTyTOI0 €JIEMEHTIB JJaMaHO1 3 KOOPAMHATAMH KIHIICBUX TOUYOK Xj,
X2 1 Y1, Yo BHpa3zu i po3paxyHKy KOOpIMHAT IeHTpa nyrd l., J. Ta
KOOpAMHAT i1 KiHIA X, Yc Y IPUpPOCTaX BUSHAYAIOTHCS (DOPMYITaMHU:

X

IC:ird)ﬁ; XC:r(bgg:LiLg;
I—1 e L1 Lzﬂ
3=, X0y =y, B X1 X0
c ¢ ’ c q)(; L L =
1 e 1 2 @

L, = X7 +Y7; L, =X;+Y7.

Mertoa 3B'si3yt040i Iyru He 3aBXKIU JAOMYCTUMHHA 32 TEXHOJOTIEI0
00poOKH, OCKUTBKH TOCTPi 30BHIIIHI KyTH KOHTYpY JeTalli mpu 00XoAdi 1Mo
Iy31 BUSBISIOTHCS cToueHUMH (moemaHaHHs enemeHTiB 6 1 7, 91 10), a y
BHYTPIIIHIX KyTax 3aJMIIA€ThCs AyKe Oarato HeBuOpaHoro marepiany (7 i
8). Y 1pomMy BUMAJKY JOILUTBHO 3aCTOCOBYBATH Memo0 NOEOHAHHS NO JIHISAX
npooosxcenns exkeioucmanm (IPU TOEIHAHHI TPAMUX) ab0 MO JiHIsAX
nPO00BICeHHs: OOMUYHUX 10 €KBITUCTAHT (MPU TOEJIHAHHI MPSIMUX Ta YT
KOJIa).

Puc. 6.11. Cnocobu 3’ eOnanus enemenmie KOHMypy npu 31ami
a —memoo 38 A3y10Uoi dyeu; 6 —memoo NPOOOBHCEHHS
eKsiouCmanmu; 8 —mMemoo nepemuny eK8iouCmanm; 2 — Memoo CKOPOUEeHUX
JUHIU NPOO0BHCEHHS
Y Metoni mpoaoBKeHHsS ekBimucTaHT (puc. 6.11, 6) HEoOXigHO
po3paxyBaTd ONOPHY TOYKY, KA € MEPEeTHHOM EJIEMEHTIB IPOJIOBKEHHS
eKBIIUCTAaHTHOTO KOHTYPY 4epe3 pO3B’SI30K BIAMOBIAHUX CHUCTEM PIBHSHB
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IpsSIMUX Ta IyT Koa). BpaxoByroun 0OMexeHi MOXKIMBOCTI puctporo YITY
€

nepioro (Ipu MOETHAHHI MPSAMKX) a00 APYroro Mmopsaky (mpu moeaHaHHI
IpU  PO3paxyHKy apu(QMETHYHHX BHUpaA3iB, pO3B'SI3aHHA PIBHSIHb

HETIPOCTOIO 33/1aUeIO.
PosrnsiHemo ii pirieHHs: Ha TpUKIIaai 00X0ay TOYKH HO€IHAHHS JABOX
HPSIMHUX IHCTPYMEHTOM 3 pajiycoM [ (puc. 6.12).
AHaIITHYHI BUpPa3u CYTTEBO CIPOIIYIOTHCS, SKIIO OCHOBHHNA KOHTYP
MOBEPHYTH Ha KYT & Tak, mo0 AUISHKA 3 KoOpAWHaTaMu Xi, Y1 CIiBHana 3

Biccto aOcruc. Posrmsmaroun tpukyrHuku BDE 1 ABC, otpumyemo s
3HAYeHb CKBIAMCTAHTHHUX 3MIIICHb PO3BEPHYTOTr0 KOHTYpY (puc. 6.12, 6):

AC
Xg = + DE ctgb; Yo =Ty
cosb
2 2
_H. _N L>- H . — 2 2
cosb=—; cgbh="—"-——; L,=yX,+Y,,
L, H
ne AC = DE =ry;
L, — noBkuHa BifpizKa qpyroi mpsmof;
H — BijicTanb Bij KIiHIIEBOT TOYKU APYroi MPSMOT 10 TIEPIIOT PsIMOT:
H = Xle - lez
L
XC
X HH " o
VilNe )L AT
//é / b g (5 B E
/7 byl H L, ,/’//
> y 4 L / P -
2 G
QA 4l
— L
5
a) 0)
Puc. 6.12. Pospaxyroxk 3' €OHanus 080X NpsmMux:
a — 8UXIOHULL KOHMYP; 6 — PO36EePHYMULI KOHMYD
I3 BpaxyBaHHSIM HaBEJICHOTO BHUIIE OTPUMAEMO:
L,+L3- H?
X = Mo X Y, = My -
H
Jlis BU3Ha4YeHHsI 3HaKa y Gopmyni s Xeo HEOOXITHO MOPIBHATH
BEITUYHHH:

L=(X:- X,)*+(Y,- Y,)°

Ta
— 2 2
Lo =4/Li +L5.
Skmo L < L,, To kyr b — roctpwuii i y Gopmyii BUKOPUCTOBYETHCS
. CyrTeBoro € Ta 00cTaBHHA,

3HaK “+", y IPOTHJIEKHOMY BUIAJIKy — 3HAK
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mo Juist obuucieHHs X, Yoo 32 (OpMysom y TOBOPOTI KOOPAMHATHOT
CHCTEMHU HeMae HeOOXiJHOCTI, OCKUTBKU y (GOpMYITy BXOAATH BEIMYUHH L1,
Lo, H, siki € iHBapiaHTHUMH JI0 TIepeMillleHb KOHTYpY. [IoBOpOT KoopaAMHAT
HEOOXiJHUI TUIPKM HAa OCTAHHBOMY €Talll PO3PaxyHKy NpH BH3HAYCHHI
3Ha4eHb 3MileHb X;, Yc Y BHUXIIHIH CHCTEMi KOOPJHMHAT 1 MPOBOIUTHCS
BIJIMIOBIJTHO 70 BHPA3Yy:

éX, YU
eX.u_gh L éX,u
€y U™ 2 1 &y W
eYcU ?L Xl u eYcoU
5 u
e|-1 L1 u
1 — Yl
Jje — =C0sa, —=9ha
Ll Ll

3’enHaHHS TPSIMHX 1 OYT KT 3 BUKOPUCTAaHHAM IHBapiaHT KOHTYPY
7ae 1ie OUThII TIOMITHE CIPOIICHHS AaIrOPUTMIB 1 CKOpPOYEHHS dacy
0OYHUCIICHb.

HeoOxigHO 3a3Ha4MTH, M0 SKIIO 30BHIIIHIA KyT KOHTYpY JeTaii
b > 180° crae BuyTpimHiM (puc. 6.11, 6), To ToYKa 3’ €THAHHS 3HAXOAUTHCS
Ha TIEPETHHI CKBIIUCTAaHT CYMDKHUX JUISHOK KOHTYpY (MO€IHAHHS
eneMeHTiB 7 1 8).

[lpote, sKIIO 30BHINIHIA KyT KOHTYpY aetani b — rocrpuit
(0° < b <90°), To 3acTocyBaHHS METOJIy 3’ €IHAHHS IO JIHISIX MPOIOBXKCHHS
crae Hee(EeKTHBHHMM 3 TOYKHM 30py BHUTpAT 4yacy Ha TepexiJ Bif omiHiel
TUISTHKY KOHTYPY 710 CyMDKHOI. B TakoMy BHITajKy 4acTo BHTpaueHHH 4ac
HalJacriime Moke OyTH 3MEHIICHHWH 3a PaXyHOK CKOPOUEHHS OO08ICUHU
JIHIU NPO006XCceH s IO BEIIMUNHU pajiiyca ¢ppesu Iy 1 ToOYy10BH TPAEKTOPIi 3
Tppox mupsmux (puc. 6.11, 2). Kpim Toro, Takuii crocid JI03BOJUTH
3aCTOCYBATH Ha APYTiil MpsAMiii MaKCUMaJIbHY IIBUAKICTD MPUBOJIIB TO1a4i 1
MPU3HAYUTH BCTAHOBIIOIOYE TEPEMINICHHS Yy 3B'A3Ky 3 THM, IO HE
BiZIOYBAa€THCS KOHTAKTY IHCTPYMEHTA 3 ICTAJUTIO.

ITeperBopeHHs1 KOOPAMHATHUX cUcTeM. [lepexin Bi KOOpAMHAT Xo,
Vo OCHOBHOTO KOHTYPY 10 KOOPIUHAT Xe, Ve €KBIIUCTAHTHOTO KOHTYPY JUISA
npsimMux 1 ki (puc. 6.13) 3xiiicHIOeTHCS 32 hopMyTiamMu:

k
X =Xy xly —/—m——, Vo= Yo tl, ——
RN nE RN nE
abo
X, =X, tr,sina; Ye = Yotr,cosa,
e k=tga;

Iy — paniyc ¢pesu, As SKOTO MiAPaXOBYETHCS €KBIAUCTAHTA;

a — KyT Haxuwjay JOTHYHOI B To4YIli Xo, )o. 3Hak “+" abo “—’
3aCTOCOBYETHCS B 3aJISKHOCTI BiJl pO3TalllyBaHHS IHCTPYMEHTa HpU 00XOIl
KOHTYpPY JAeTall BIANMOBIAHO JiBOpyd abo MpaBOpyd, SKIIO IMBUTHUCS B

HaNpsMKY pyXy IHCTpYMEHTA.
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Puc. 6.13. Ilepemsopennsn koopouram KoHmypy oemaii

Jlanuii po3paxyHOK BHUKOHYETbCS TMpH TpPHU3HAYEHHI B Kajapi
ympasisgouoi mporpamu  miaroroBunx ¢yHkni “Kopekmist Ha pagiyc
bpesn” G41, G42.

Takox y npucrposix YIIY Moxke BHKOHYBAaTHUCS NEPETBOPECHHS
KOOpAMHAT y BHUIIAJKy BpaxyBaHHS JOBXKHUHHU poOodoro iHcTpymeHTta. s
BOTO B KaJpi YIpPaBIsAOYOi MPOrpaMH BUKOPHCTOBYIOTHCS MiATOTOBY1
¢yukii “Kopekuis moexunu iHcTpymeHnTta' G43, G44, mo € BKa3iBKOIO
J0JaTH 3HAYCHHS JIOBXXWHHU JI0 KOOPJAMHATH a00 BIIHATH Bil KOOPJHMHATH,
3aJ]aHo1 B KaJIpi.

CkacyBaHHS BCIX KOpEKILIi KOHTYpY Ha pO3MipH IHCTpyMEHTa
BHUKOHYETHCS MiAroToBuoI0 (hyHKITiero G40.

Kpim meperBopeHHss koopaumHaT, y mpuctposx UIIY moxe
BUKOHYBATHCS MEPETBOPEHHS IMIBUAKOCTEH mojadvi. Po3paxyHOK MIBHAKOCTI
nojiavi 3MIHCHIOETBCSA 3 METO0 3a0e3nedeHHs NpU YIpaBIiHHI CTalOCTi
KOHTYPHOT IIBUJIKOCTI 1 TIOJISATA€ Y PO3KIIAZi BEKTOpa KOHTYPHOT MIBHJIKOCT1
Ha CKJIJIOBI B IEKAPTOBOM CUCTEMI KOOPIMHAT.

Jlnist iHITHUX KOHTYPIB CIIpaBeIINBI HACTYITHI CITiBBIIHOIICHHS

v o= VDX v - VD

’Dx2+Dy2 ’ y ’Dx2+Dy2 ’

ne V, Vy, Vy —BiInoBiiHO KOHTYpHA MIBUJKICTh 110/1a41 Ta ii CKIIa10BI;
Dx, Dy — xanpoBi nepemirierss mo ocsix X, Y.
JInist KpyroBUX KOHTYPIB CIIPAaBEUINBI CITIBBIIHOIICHHS:

V — VXi . V — \/yi

; y ;

Jox Dy o+ Dy

1€ Xi, Vi — KOOpJAMHATH MOTOYHOT TOUKH JYTH KOJIa BIIHOCHO HOTO IIEHTPA;
Xy, Yy — KOOPJIMHATH IICHTPA JYTH BiTHOCHO 11 MOYaTKOBOT TOYKH.
Bu3HayeHHs CKIIaIOBUX BEKTOPA MIBUAKOCTI IM0Aa4i HE € CAaMOLILLIIO

1 IPOBOJIUTHCS JIUIIIE B TUX BHITAJKaX, KOJU I[bOT'O BUMAararmTh aJrOPUTMH

IHTEPMOJIALIT i aNTOpUTMHU YIPABIIHHS IPUBOAAMHU MOIAYi.

6.3. InTepnoJsinia ¢popmMoyTBOpeHHs aeTajeii
6.3.1. Buau intepnoasuii B npucrposix YITY
IHdopmaris pobodoro kaapy npu MporpaMmyBaHHI (OPMOYTBOPEHHS
JeTani HOCHTh Yy3arajlbHEeHWH XapakTep. BoHa y3araJlbHEHO OIHCYE
reOMETpUYHY 3a1aqy (TOOTO Ty TPa€eKTOPilo, Ky HEOOXIJHO BiATBOPUTH),
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ajie HIYOr0 HE TOBOPHUTH MpPO 3acobu pimieHHs (TOOTO Mpo Te, SKUMH
MOBHHHI OyTH KOMaH/I{, 1110 ONIEPAaTHBHO BUIAIOTHCS HA CIIIKYIOUi IPUBOIH
oJ1a4i).

OOuucnoBabHy Tpouenypy mnpuctporo UYIIY, mo 3abe3neuye
nepexiJ BiJl 3arajbHOTO ONHCY 3aJaHOTO IEPEMIIeHHS JI0 OTEePaTUBHUX
KOMaHJ y @QyHKIOii dYacy Juisi BUKOHAaBUMX TIPUBOJIB, HA3UBAIOThH
inmepnoasyicio, a OJIOK, SIKUA peai3ye 10 MPOLENYPY — IHMepnoisimopoMm.

[HTepmoNAIitO0 3MIHCHIOIOTh HAJl MUIMMHA YHUCIAMH, KOXKHA OJUHUIIS
SIKUX BIJOBi/Ia€ HAWMEHIIOMY MEPEMIIIEHHIO YH KYTy TTIOBOPOTY poOOIOTO
oprany BepcTaTa, SKUH MOXe OyTH TPOKOHTPOJILOBAHMW Yy TIpoIieci
ymnpaBiiHHsA. Taky  BiANOBITHICTH  TPaKTYIOTh K  OUCKpEMmHICMb
nepeminyeHHs.

OCKUTbKM KOHTPOJIb TICPEMIIICHHSI Ha BEpCTaTi B3JIOBXK KOXXHOT
KOOPAMHATHOI OCl BHKOHYE JAaTYMK 3BOPOTHOTO 3B'SI3KY MO TOJIOKEHHIO
CIIIIKYIOYOTO TPHUBOIY TMOJadi, TO 1 JUCKPETHICTh TIEPEMIIICHHS
BU3HAYAETHCS IHOIO PO3OUTTS IKAIU I[bOTO JATUYHKA.

Hexaii, Hampukiaj, IUCKPETHICTh MEPEMINIEHHS JESIKOT CHUCTEMH
YITY ckmagae 1 mxwm. Lle o3Hauae, Mo IiHA CINIIKYIOYOTO MPUBOAY MOAAdi
nopiBaroe 1 mxm. Tonxl 3amaHe y JeskoMy KaJpi TepeMilleHHs,
MIATOTOBJICHE JUISL IHTEPIIOJAIil, TOBUHHO OYTH MOJAaHE IUIUM YHCIIOM
MIKpOMETpiB. Y 3arajlbHOMY BHIIQJKy 3a/JaHe TepeMillleHHs Ha piBHI
po00oYOro Kaipy MOJAETHCS IUTUM YUCIOM Ouckpem. TakuM YHHOM, ITiJ
TMCKPETOI0 MOKHA PO3YMITH 1 KEpylody KOMaH]y, fKa HaJAXOIUTh HA BXIiJ
CIAKYIOUOTO MPpUBOIY nojadi. ClinKkyrounii MpuBOJ MOJa4l BiANPAIbOBYE
KOKHY JUCKPETy BIANMOBIAHO A0 il I[iHM, TOOTO y BUIJISAL JESIKOTO
€JIEMEHTAPHOTO TEPEMIIIICHHS.

IIpu nuckperHocti y 1 wmkM mepemimenns X375. Y 160.
€KBIBAJICHTHE TMEPEMINICHHIO, M0 IHTEPIOIIEThes, Mo oci X Ha 375000
muckpet i mo Y —na 160000 nuckper.

[Tpouienypa inTepmoisiii 0OCIYroBye TOH Kaap YIpaBIsSOYOL
mporpaMu, SKHH Ha JaHUW MOMEHT € poOouuM. [HTepHoNAIiitHI
00YHCITIOBAJIbHI LUKIM BiATBOPIOIOTHCS 3 BHUCOKOKO YaCTOTOIO JUIS TOTO,
mo6 onepxartu iHpopMaIlifo, HEOOXiAHY Ui YHPABIIHHS CIIAKYIOYHNMH
NpPUBOJAAMHU TIOAAa4i 3 METOI PyXy IO 3aaaHiii Tpaekropii. [lns mporo
noTpiOHI BENHMKi BUTPATH OOYMCITIOBAIFHOI MOTYXHOCTI mpuctoro UITY. ¥V
3B'S3KYy 3 IIUM ICHY€ JIEKUJIbKa BHJIIB IHTEPIOJIALIl, [0 3aCTOCOBYIOTHCS Y
npuctposix UITY B 3alekKHOCTI Bif 6UOY eleMeHmAapHux OLIAHOK pPyX):
JiHIITHA, KPYroBa IHTEPIONSIiS, a TAKOX BIJl NPUHYUNY BUOAU KEPYIOUUX
OJuckpem Ha KOOPAMHATHI TPUBOAM TOJAAYi: pPIBHOMIpHA IHTEPHOJIALLS,
IHTEPMOJIAiA 3 BEAYYOI0 1 BEIEHOI KOOpAMHATAMH, IHTEPIOJIis Ha
MOCTIiHINA HeCydil 4acToTi.

Ha puc. 6.14 naBeneHi HMKIOTpaMH TMOYATKOBOTO 1 3aBEPUIYIOYOTO
eTaIliB BiJNpAIfOBaHHs KaJpy MPH PI3HUX BUAAX JIHIUHOI iHMepnoaayii.

Buxomsium 3 3amaHoi y Kaapi MBHUAKOCTI mojadi V, HECKIIAJHO
po3paxyBaTd uYac TOBHOTO BIANpAIlOBaHHS KaJgpy TNpW  JHIHHINA
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THTEPITOJISIIII:
(= VXZ+Y?
V )
e X, Y —KkaJpoBi MPUPOCTH KOOPAWHAT IO BIIMOBIIHUX OCSIX;

V/ — KOHTypHa MIBIIKICTH ITOJIaYi.

Jliniitna  pienomipna inmepnonsyis wmoria 0 CKIAgaTUCh 13
PIBHOMIpHOT BH/1ai 3a 1€l 4ac KePYIOUUX JUCKPET y KOOPAMHATHI MPHBOIU
nogaui X 1 Y. Ilepiogn Bumaui auckper Ty, Ty A7 KOKHOI KOOPIMHATH
PO3paxoBYIOTBCS OKpEMO, TOMY ¥ OOUYMCIIOBaIbHHEM UK (mepiof)
iHTeproJsIii T € 3MIHHUM 3a Yac BiMpaIfOBaHHS KaJpy:

Tomy, 3 MeTol €KOHOMii BUTpaT OOYHCIIOBAIBHOI IMOTYXHOCTI
MpoIeC IHTEPHOJIALi BUTIMHIINE OyIyBaTH 32 NPUHYUNOM YNPAGIIHHS 3d
6€0y4010 Ma 6€0eHOI0 KOOPOUHAMAMU.

Koopmunaty, 1o sKili BUKOHYETHCS HAHOUIbINE MEpeMilleHHS,
HA3WBAIOTh 6edyuol0, a BCl IHINI — 6edenumu. YTIPABIAIOYl IUCKPETH
(bopMyIOTh TaK, 00 BOHU MOCTYIIAIH Y MPUBIJ M0JIa4i BEAY4I0i KOOPAUHATH
HacmpaBAi piBHOMIpHO. JI7s BEeIEeHMX KOOpAMHAT BHJaya YIPaBISIOUUX
IMCKPET Ha TPHUBOAM IOJAaYi JI03BOJICHA JIMIIE y MOMEHTH dYacy, 5Kl
BU3HAUCHI JMCKpeTamMu Beayuoi koopauHatu (puc. 6.14, 6). Lle mpu3BoauTh,
SK TIPaBWIIO, JO JESKOTO 3alli3HEHHs y dYaci BWAA4i JWCKPET BiIOMOT
KOOpAMHATH, TOOTO TEOpEeTHYHO OyJe MPUCYTHE JesiKe BIIXWUJICHHA Bif
3aJ]aHo1 MPSAMOT JTiHii, SIKe He MepeBHIYe I[iHA 0/HieT nuckpeTu. [lepeBara x
[[OTO TPUHIUNY y TOMY, [0 OOYHCITIOBAIBHHA MK IHTEPIIOJISIIIT
T=min{Ty Ty} 3aBepuryeTbcs OAHOYACHOIO BUAAUCIO KEPYIOUMX KOMAaH]
IUTSL IPUBO/IIB 110141 yCiX KOOPIMHAT.

A t
ST T
T L] L]

a)
IR R AR AN

vy

-V

[nd 4

T EREN

(ma 4

Puc. 6.14. Buou ninitinoi inmepnoasyii:

a — pieHOMIpHA UOaya YNpasiaodux OUcKpem y npueoou nooadi
koopounam X, Y; 6 — inmepnonayisa 3 GUKOPUCIAHHAM NPUHYUNY YAPAGIIHHSL
3a 8e0y40I0 Ma 8e0eHO0 KOOPOUHAMAMU, 8 — IHMEePNOoIAYis Ha NOCMIUHIU
Hecyuil yacmomi
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[IpakTUYHO IHTEPIOJSII0 OPraHi30BYIOTh HACTYIHMM YHHOM. B
pe3ysbTaTi 4eproBOro OOYHMCITIOBATBHOTO IUKITY, SKUW BUKOHYETHCS 13
MaKCHMaJbHO BHCOKOIO IIBHJKICTIO y MAIIMHHOMY MacmTabi dacy,
BU3HAYAIOTh, Y SKi NPUBOAM TOJadi MOBUHHI OyTH BUAAHI ITUCKPETH Ha
MOTOYHOMY €Tari ympaBiiHHA. PesymbraT 30epiraiote y Oydepi, skwii
OTMUTYIOTh 3 YacTOTO, IO BIAMOBIMAE IIBUAKOCTI MOJadi JUIsl BEAy4ol
KoOpAMHATH. TakuM YHHOM, pO3paXyHKH MAaIIMHHOTO MacmTaly
MPUB’ A3YIOTHh J0 PEATbHOTO Yacy, PO3BUTOK MO y SKOMY BU3HAYAETHCS
BUXOJSIYM 3 TEXHOJIOTIYHUX MipKyBaHb. [IpoTe, 3HaueHHs mepiony
IHTEepHOJIAMiil 3aMUIIaeThCsl (PIKCOBAaHUM TUIBKH IPOTSATOM OIPAIFOBAHHS
notoyHoro kaapy. [Ipm mepexoai 10 HACTYMHOTO KaJpy IO BEITHYHUHY
HEOOXiJJTHO TepepaxyBaTH, 1 BOHa MoOXe OyTH 3MiHEHa. 3 METOI
MoKpaieHHs: pobotu iHTeprnonstopa mpuctporo UYIIY xpame Oymo 6
320e3MeUnTH TOCTIMHUX TEepioJ IHTEPIOJIALii MPOTATOM BHKOHAHHS BCi€l
YIIPABJIAOYO1 IPOrPaMH.

Tomy MoXxnMBa iHINIA MPHUHLMUIIATBHA CXEeMa IHTEPHOJALil — Ha
nocmiuniu necyuiu yacmomi (puc. 6.14, 6). Y k0oxHOMY TepioJii MOCTIHHOT
YaCcTOTH 1 JUI KOKHOT KOOPJIMHATH OKPEMO PO3PAXOBYIOTh YHCIIO JHCKPET,
SKi y IIbOMY TI€pioJIi MIOBWHHI OyTH BiANpaIibOBaHi HA IiJICTAaB1 IIBUIKOCTI
10/1a4i IPUBOAY JAaHOI KOPIMHATH:

Dx = XX ; Dy = Y XT .

t t

Pesynbpratu po3paxyHKiB, CKOpIIl 3a BCE, BUSBIATHCS IPOOOBHUMHU,
X04a TpU YNpaBIiHHI JpoOOBa YacCTHHA BiJ AUCKPETH (HI3UYHOTO CEHCY
Hemae. IIpocTe mepeTBopeHHS A0 HAWOMIHKYOro IIOTO TpHU3BENO O 110
HAKOTIMYEHHSI MOMMJIOK, TOOTO J0 BIAXHMIICHHS Bil 3a7aHo1 TpaekTopii. Tomy
MAYKH{ JUCKPET, MiArOTOBJIEHI /10 BUAA4l y MPUBOAM TOAA4Yl y MOTOYHOMY
nepiosi MOCTIHOT YacTOTH, TMEPETBOPIOIOTH 0 IUTUX 4YHCed, a JApPoOOBi
3aJIMIIKKA HAaKOTIMYYIOTh Ta BPaXxOBYIOTh Y HACTYITHHX Tepiojax. Y 3B’ 3Ky 3
MM KapTWHa BHUJA4Yl MMa4OoK Yy TMPHUBOJAM BT TeEpiogy 10 Mepioay
HEpIBHOMIpHA, TIPOTE MEPiOA IHTEPIOJIALIi T 3aMUIIAeThCS HE3MIHHUM JUIS
BCiX ympaistounx nporpam YITY.

PospaxyHku, TmOB'SI3aHI 3 KpYye0o8oi IHMePnosAYi€io, CYTTEBO
cxmagHimi. I{imkoM 3po3ymino, 10 MpH KPYroBii iHTEPHOJALIl 4acTOTH
BUJa4ul YNPaBIAIOYUX JUCKPET TOBHHHI OYyTH CYTTEBO HEPIBHOMIPHHUMH
(puc. 6.15).

SIkicHa KapTHHA TIOSBM YIPABIAIOYUX JUCKPET Ha BXOJaX
CIIAKYIOUMX TPUBOMAIB MoJavi Mo KoopauHaTax X 1 Y mpu He3alexHId iX
BHJIaYi Ta BiMpallfOBaHHI MoOka3aHa Ha puc. 6.15, a.
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Puc. 6.15. Buou kpyzo60i inmepnonsyii-

a — He3aNedCHa NoA6Ad YNPasiaouux OUCKem Ha 8x00ax CliOKyUUxX
npueooie nooaui no koopounamax X, Y; 6 — inmepnonsayis 3
BUKOPUCMAHHAM NPUHYUNY YAPAGTIHHA 3 6€0Y40I0 MA 8€0EHOI0
KOOpOUHAMAamu;, 6 — iHmepnoisayisi Ha NOCMIUHIL HeCyYill Yacmomi

IIpu kpyroBiii iHTepmoisALmii 3 BUKOPUCTAHHAM TPHUHIUITY
VIPaBIiHHS 32 BEy4OI0 Ta BEICHUMHU KOOPAWHATAMHU HEOOXITHO BiIMITUTH
TaKy 0coONMBICTh 1i peamnizallii: BeJy4ya Ta BeJleHa KOOPIMHATH, TOYMHAIOYH
3 IEIKOT0 MOMEHTY 4acy, MIHSIOThCs poiisimu (puc. 6.15, 6). Jlo MomeHTy t1
BEIYy4Ol0 € KoopauHata X, 1 camMe Ha JHCKpeTH IIi€i KOOpAMHATH
HAJIaro/PKEH1 IHTePHOJAIiiHI [UKIM, a M0 MPOXO/KEHHIO I[OTO0 MOMEHTY
BEIY4OI0 CTae KoopauHaTa Y, 1 BKe BOHA MOYMHAE BU3HAYATH MOMEHTH
Yacy BHJIa4i yIpaBJIsIFOuuX JUckpeT. Lleit MoMeHT yacy t; BU3HAYa€eThCs THM
(daxTOM, M0 TPUPICT Beaydoi KOOPAWHATH TPU BIIMPAIIOBAHHI TUCKPET
JOPIBHIOE IPUPOCTY BEJIEHOT KOOpAMHATH. B3arani mpu 00Xo/1i Koja Beayda
1 BeJeHa KOOPJAMHATH TIOYEPrOBO 3MIHIOIOTHCA. SIKIIO JHCKPETHICTH
NepeMilIeHHs] IO KOOpAMHATaX OJIHAKOBA JUIS BEpCTara, TO IUIOIIMHA KOJa
MOJIUIAETHCS JIIHIIMH, TIPOBEICHUMH ITi KyToM 45° 10 KOOpAMHATHUX OCEH,
Ha CEKTOPH, JIe IIOTh K Belydi pi3Hi koopauHatu (puc. 6.16).

o
N

Puc. 6.16. Cexmopu po3nodiny eedyuoi koopounamu npu Kpy2o8it
inmepnonayii
Kpyrosa iHTeprionsiis Ha MOCTIHHINA 4acTOTI MPOJEMOHCTPOBAaHA Ha
[UKIIorpamax, 300pakeHux Ha puc. 6.15, 6. O0’eMu MavoK YHPaBISIOUUX
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JMCKPET, 110 BU3HAYAIOTHCS IHTEPHOJSAIIMHUMU PO3PAaXyHKaMU Yy CYCITHIX
nepiosiax, MOKYTh 3HAYHO BiJIPI3HATHUCH.

Sk 1 mpu NHIAHIA 1HTEpHONALii, IHTEPHOJALIHI pPO3paxyHKU
MaIlIMHHOTO MacmTaly dYacy BiIOKpeMJIeHI Big Tpolecy BHIadil
VIPaBIAIOYUX JUCKpPET Ha TMPUBOAM Tojadi. Bumaya poOuthecs 3a
pe3yibTaTaMu  OMUTYBaHHsA Oydepa 3 HYacTOTO, IO BH3HAYAETHCS
IMIBUJKICTIO KOHTYpHOI monawi. OTke, IHTEPHONAMIMHUNA Tpolec €
CYKYITHICTIO OOYHCITIOBATFHUX IHKIIIB, SKI HETIEPEPBHO TOBTOPIOIOTHCS JI0
MOBHOT 00poOKu yciel iHdopMmalii Kajpy 1 3aBEpUIYIOTHCS BHU3HAUCHHSIM
KOMOIHAIII, BU/IaBaEMUX Ha MPHUBOJU TOJAYil YIPABISIOUUX JTUCKPET a0o
MAY0K YIPABISIOYNX TUCKPET.

Onnumu 3 rosoBHUX mepeBar BepctatiB 3 UIIY e nidsuwenna ma
cmabinbHicmy sikocmi 06po6ku (TOYHICTB po3MIpiB 1 popMu 00OpobOIFOBaHOT
JeTani, MIOPCTKICTH OOpOOJIEHMX TOBEPXOHB), MO 3a0e3MeYyrOTh
1IeHTHYHICTH JeTanel Bciel maprii. [IpeacraBise iHTEpec BIUIMB MPHUCTPOIB
YITY Ha TouHICTb OOpoOKM B pe3ynabTaTi Takux (HaKTopiB, SK BHUA
IHTEpIOJIALii, JUCKPETHICTh, BETMYMHA 1 opMa TPAEKTOPii KOHTYpPY, IO
BIJIIPAIbOBYETHCS, TOTIO.

[Mpu niHiAHIA iHTEpHONALIl KOHTYpPY MOXHMOKa MEpeMIIIeHHs
IHCTpyMEHTa BIJHOCHO 3aroTOBKH 3aJIKUTh BiJ KyTa HaXWIy JiHIIHOTO
KOHTYpY (puc. 6.17). Haiibinpma moxuOka B OJHY IUCKpETy Oyne MpH
HaiimeHmomy KyTi Haxuiny KoHTypy 1:10. Ilpm kpyrosiii iHTepmossmii
KOHTYPY, YTBOPEHOTO 3 JIyr KOJIa, BIAXHIJICHHS TIO Pajiycy MOXe JOCSITaTH
JBOX JTUCKPET. BiAXMIIEHHS pealbHOTO KOHTYPY BHACIHIIOK 3T DKYI0YOT it
KiHIeBoi (pe3n Oyae MeHIne oHiei AUCKpeTH. TakuM YHHOM, BETHYHMHA
JMCKPETH 1 € HaWMCHIIOK BEJIMYMHOIO BiAXHMICHHS (MOXHOKH) 3a
BIJICYTHOCTI CKJIaIOBHX IMOXUOKHU Bij iHIKX (akTopiB (TEIIioBi nedopmarii,
3HOC IHCTPYMEHTA i MEXaHIYHUX YaCTHH BEPCTaTa TOIIO).

Benuunna muckperu B cydacHux Bepcratax 3 UITY ckmanae 10, 5, 21

1 MrM.
A 10:10

»
»

Puc .6.17. Iloxubxu inmepnonsayii
JInisi TEXHOJIOTIYHO CKIAJHHUX 3a7ad y MpOIeC IHTEpIosLii MOXKe
OyTH BKIIOYEHO A0 W ATH KepoBaHMX KoopauHart. II'stukoopannaTHe
(hOpPMOYTBOPEHHSI 3yCTPIYAETHCS TIPH 0OPOOII TaK 3BaHKUX “ CKYIBNTYpHUX
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MOBEPXOHB, KOJIM IHCTPYMEHT YTPUMYEThCS B3I0BXK HOpMali a00 MiJ KyTOM
10 00poOmoBaHOT TMOBEpPXHI 1 MOBMHHA OyTH BpaxoBaHa KOPEKIls Ha
3MIHHHW paJiiyc I1HCTPYMEHTIB, IO 3acTrocoByBammcs. Jlis peamizamii
' STUKOOPAMHATHOTO (DOPMOYTBOpPEHHS /IO TPhOX OCHOBHHX IPHUBOJIB
nojavi y JeKapTOBI KOOPAMHATHIM cHUCTeMi MOBMHHI OyTH m00aBieHi
OpUBOAM TOJadi CTOJIB, SIKi MOXYTb 0OepTaTHCh, IHCTPYMEHTAIbH1
TOJIOBKH, III0 Ka49al0ThCs a00 00epTarOThCs, TOTIO.

AnroputMu  0araTOKOpAMHATHOT  IHTEPIOJALIi  BiAPI3HAIOTHCS
BHCOKOIO CKJIQJHICTIO OOYMCIICHHS, X04a Y CaMy CTPYKTYPY T'€OMETPUYHOT
3agadi YITY HI9Oro HOBOTO HE BHOCATH.

XapakTep MiATOTOBKU JaHWX JUIS IHTEPIOJSIl iCTOTHO 3aJeKUTh
BiJl BUOOPY QITOPUTMIB IHTEPIOJIALIi. AJTOPUTM IHTEPHOJISALl BUKOHYETHCS
IUKITIIYHO 3 BHCOKOIO 4acToTo0. IIpM 1bOMY BHMAararoThCsi BENWKI BHTPATH
OOUHMCITIOBAIBHOT TOTY)KHOCTL. Y 3B'SI3Ky 3 LHUM pO3poOIli alropuTmiB
IHTepHOJALIl TPaAUIIHHO NPUIUISUTA BEJMKY yBary, i Ha ChOTOJHIIIHIN J1eHb
ICHy€e JIeKUTbKa METOJIIB IHTEPITOJIAII] Ta IECATKH 1X Bepciii Ta BapiaHTiB. Jlami
PO3IIISTHEMO OCHOBHI TPy METOJIB IHTEPIIOJIAILi, 10 BUKOPUCTOBYIOTHCS B
npuctposix ~ YIIY: ominHOi  ¢yHKHil, 1HdpoBux  mudepeHmiaTbHIX
aHaJi3aTopax, MPOTHO3Y Ta KOPEKIIii.

6.3.2. MeToau ouinHol pyHKIiT

BignoBigHo 10 MeTOy OLiHHOT (PYHKI[IT BAKOHYETHCS MOJICITIOBAHHS
anreOpaiyHOTO PIBHAHHSA BIATBOPEHO! KPHUBOi, TOOTO B OCHOBY pIllI€HHS
MOKJIAZICHUH PO3B’ 30K anredpaiyHux piBHAHb. CyTb METOJAY IOJSTaE B
TOMY, IO 33 Pe3yIbTaTOM KPOKY B3J0BXK Oy/b-IKO1 KEPOBAHOI KOOPAUHATH
obumncimoeThest nonomibkHa (oriHHa) ¢GyHKIiS F, 3HaK sKoi BU3Hauae
HANpPsSMOK HACTYITHOTO KpPOKY, MPUYOMY IE€PEMIIIeHHs, 10 BHUHUKAE B
pe3yIbTaTi MHOTO KPOKY, HAOIMKAE TPAEKTOPIIO, IO BiAMPAIbOBYETHCS, JI0
3aaHol KpuBOi. Bci 0OUYMCIIEHHS BEOyThCS B IUIMX YHUCIAX — OJUHUIIX
JMCKPET, TOOTO BEIMYMHA KPOKY JIOPIBHIOE TUCKPETI.

Hexaii iHTepmonsmii miansrae Jeska JOBUIBHA KpWBAa, IO
omucyetbes piBHAHHAM 0=y —f(x), n1e x — kKoopauHaTa MO OcCi abcuUC
(aprymenT QyHKIIii); y — KOOpAUHATA TIO0 OCI OpAMHAT (3HaYCHHS (YHKIIIT),
a6o piBHstHHAM O = X — f€Y) npu NPOTHICKHOMY HANPSIMKY OCEH KOOPAMHAT
(puc. 6.18). Toxi ouinnHa ¢yHkiis mae Bursia: F =y —f(x) abo F = x —fqy).

Jnst ouinHoi ¢yHKuii F caMoro 3aragbHOTO BHIY CIIPaBEUINBE
TBepkeHHA: F =0, sKmo Touka, 0 BIATBOPIOE HEOOXiJAHY TPAEKTOPIIO,
3HAXOJMUTHCSA Ha 3amaHid kpusiii; F > 0, gkmo Touka, MmO BIITBOPIOE
HEOOXIIHY TPAEKTOPI0, 3HAXOIUTKLCS B o0yacTi Bumie kpuBoi; F < 0, skmro
3rajJlyBaHa TOYKa 3HAXOJUTHCS B 00J1aCTi HIKYE KPUBOI.
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YA F=0
5 (X4+3, y,*+1)
4 (x,+2, Yo+t1)
1(%,¥p) 2 (%5+1, Yy 3 (%1, yo+t1)
0 X~
Puc. 6.18. Peanizayis inmepnoasyitiHux pyxieé Memooom oyinHoi
Gynryii

Takum uwmHOM, 3HaK omiHHOI ¢yHKOii F  Moxe mnocmyxutn
IHIMKaTOPOM TOTO, y SKOMY HAaIlpsIMKy BapTO 3pOOUTH YEProBHH KpOK
3aJjaHoi TpaekTopii. SIKII0 TMMOTOYHA TOYKA TPAEKTOPIi IHTEPIOSIii
3HaxoauThes B obmacti F > 0 abo F = 0, To HacTynmHHIA KpOK 3 TIepeMIlIeHHS
Ha JIUCKPETY BUKOHYETHCS 1O OCi a0cIuc. SIKII0 MOTOYHA TOYKa TPAEKTOPIT
iHTepmoysAii 3HaxomuThes B obmacti F <0, To HacTymHHMII KpoK IO
MEPEeMIlIeHHI0 Ha JUCKPETY BHUKOHYEThCS MO oci opauHaTt. Kpoku
BUKOHYIOTBCSI Oe3mepepBHO (3 YACTOTOK, IO BH3HAYAETHCS OJOKOM
3a7aHHs I[IBUJIKOCTI) JOTH, TOKUA TPAEKTOPIs IHTEPHONALIl HE JOCSTHE
KIHIIEBOT TOUKU MEpEMIllICHHS.

VY Toumi 1 (xo, Yo) ominHa ¢yHkiis F = 0, pobumo kpok mo oci X,
YeproBorw TOYKOIO, IO BIATBOPIOE HEOOXINHY TPAEKTOPIIO, CTaHE TOYKa 2
(xo + 1, Yo). Ll# Touka 3Haxoautbes B obmacti F < 0. Omke, HOBHII KPOK
noBuHEeH Oytu 3pobnennid mo oci Y 1 T.1. [3 HaBemeHMX MipKyBaHb
BUILUTUBAE, IO JIJIS YIPABIiHHS MOTPIOHO JWINE 3HATH CIOCIO BU3HAYCHHS
3Haka F. Takuii crocid y 3araJibHOMY BHTJIS/II OTPUMAaTH HE MOXHA, OJJHAK
BiH 0€3 BENMKUX 3yCHJIb BCTAHOBIIOETHCS JJISi KOHKPETHOI TPAEKTOPii, 110
IHTEPIIOJIOETHCSI.

JliniliHa iHTepHoysis MeToaoM ominHoi dyHkmil. [lpu miHiHINA
iHTEepnosALii piBHAHHS TpaekTopii Oyae matu Burisid: 0 = yiX — XY, ne X, Vi
— KOOPJIMHATH MOTOYHOI TOYKH TpsMoi JiHii; X, Y — KaJpoBi MPUPOCTH TIO
ocax X, Y (a00 KOOpAMHATH Xk, Yk KIHIICBOI TOYKH BITHOCHO MOYATKOBOI
TOYKH BiIpi3Ka JiHiT).

OuinHa dyHKis st npsMoi JdiHii 3 | kBagpanTa romuan (mpaBoi
JIeKapTOBOI CUCTEMHU KOOPAWHAT) MA€ BHTJISII

Fi = yiX=xY.

Lleit Bupa3 103B0JIsI€ OOYUCITIOBATH OIIHHY (PYHKIIIIO 1 BU3HAYATH ii

3HAaK.

Hexait 3po6nenwnii kpok B oaHy auckpery 1o oci X. Toxi:

Fiii = yX=(x+1)Y=(yX=-xY)-Y=F -Y.

Hexaii 3po0neHuii Kpok B OJHY IUCKpeTy o oci Y. Y mpomy
BHITA]IKY:

Fier= (i + DX=XY = (yiX=xY) + X=F; + X.

TakuM YnHOM, OOYHMCIIEHHS HOBOTO 3HAYEHHS OIHHOT (yHKIIIT
OTMMPAIOTHCS HA TIOMEpPEeJHE 3HadeHHs, 1o 30epiraerbcs. OCKUTBKH
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MoYaTKOBE 3HAueHHs omiHHOi QyHKiii nopiBHioe 0O, Bci HacTymHi i1
3HAYeHHST BU3HAYAIOTHCS TUIBKM 3a JOMOMOTOI0 BEJMYMH KaJPOBHUX
npUpoCTiB, BUOpaHUX 3 mporpamu. llpm mpomy 3HaK OIIHHOI (YHKIIII,
OTPUMAaHUH B pe3yNbTaTi 4YeproBOro KpOKy, BU3HAYA€E HANPSM HACTYITHOTO
KPOKY.

Tak, npsma OA, mo iHTeprnomoerbes (puc. 6.19), IIUTH TUIOIUHY
XY na aBi obnacri: F> 01 F < 0. O6nacte F > 0 3HaX0AMTHCS HAJT IPSIMOIO,
a obmacte F<O0 — wmmwkue Bim Hel. Biapizok mnpsmoi OA4, 1o
IHTEPIOIOEThCS, € obacTio, ae F = 0.

Ko Yi

Xy Y3l7°
Y A A
F>0

Y
4

5(0, Yo XuYo X
Puc. 6.19. Jlinitina inmepnonayis memooom oyiHHOT hyHKYIi

SIKIo TPOMDKHA TOYKA TPAEKTOPil IHTEPHOJAIIl 3HAXOIUTHCS B
obmacti F< 0, ToO HacTymHHIl KpOK TIEpeMilleHHS Ha OJIHY JHUCKPETY
BUKOHYETHCSA 10 oci X. SIKIIO 3K MPOMDKHA TOYKA TPAEKTOPIi 3HAXOTUTHCS B
obmacti F < 0, To HacTymHui KpOK BUKOHYETHCS 110 Oci Y.

Ockinbku poboTa BimOyBaeThcsi y BIIHOCHIA CHCTEMI KOOpPIHMHAT,
MOYaTOK BIIpI3Ka, IO IHTEPIIOJIIOETHCS, 3aBXKAM 3HAXOAUTHCS Y IOYATKY
koopuHat. Ilpm 1pOMYy TMOuYaTKOBa TOYKA TPAEKTOPil IHTEPHOAIIT
3HAXOJMThCS HA TIOYATKy Bifpi3Ka, 110 iHTepromoerhes (B obmacti F =0), i
Mae koopauHaTH Xo = 0, Yo = 0.

SIkmo  BiApi3OK JIiHIT PO3TalIOBaHWM B IHIIMX KBaJIpaHTaX
KOOpAMHATHOI TIUJIOLIMHH, TO JUISI 3aCTOCYBaHHS HaBeleHUX (GopMyn i
QITOPUTMY IHTEPHOJIALIl HEOOXiTHO TOMEpPETHbO BHKOHATH Iepexin a0 [
KBaJpaHTa. Y BUMAJKY, SAKIIO0 KyT HaxwWiy JiHIi 70 oci aOcmuc ckiagae
Outbie 45°, TO JONUIBHO MOMIHATH MicusMHU KoopauHaTH (X¢= Yy, y¢= X) i
BpaxyBaru 11e y GpopmMymnax.

Kpyrosa iHtepnonsiis meronoM ouinHoi ¢yHkiiil. Ilpu kpyrosii
IHTEpHOJIALii pIBHSHHS BIITBOPEHOT TPAEKTOPIi Oyl MaTH BUTJISL:

0=(y?- ¥)+(x- %),

a OIliHHA (YHKIISA:

Fo=(y- %) +(%- %),
ne Xi, ¥i — KOOpAMHATH MOTOYHOI TOUKHU KOJIa,

X0, Yo — KOOPJIMHATH IMOYATKOBOI TOYKH JYTH BITHOCHO ii IIEHTpA.

VY Bunaaky pyxy B | KBaapaHTi NpOTH TOIMHHUKOBOI CTPUIKH
OTPUMA€EMO HACTYITHI BUPA3H JUIsl OLIHHOT (DyHKIIIT:

— TIpH KPOTIi 1o oci X KoopaAuHaTa Xi+1 = X — 1, a orjiHHa QyHKITis:
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—(\2 2 A 2 2= .
Foa=(¥7- ¥8)+8x- 17 - xU=F - 2x +1;
— IIpH Kpo1ii 1o oci Y koopauHaTta Yi+1 = Vi + 1, a oninHa QyHKIis:
— A 2 2 2 2\ =
=gy +1)- i l+(x- X)) = F +2y +1.
OCKUTbKHM TIOYaTKOBE 3HAYEHHS OIIHHOI (YHKIII JAOPIBHIOE HYIIIO,
BCi HACTymHi 3HaueHHS i€l (QyHKOIl BU3HAYAIOTHCS MOTOYHUMHU
KOOpAWHATAMHU TPAEKTOPIT IHTEPIOIIALLI.
SIk BUTUIMBAE 3 HaBEACHUX (POPMYII 1 ATOPUTMY, Ha KOKHOMY KPOIIi
noTpiOHO OOYMCIMTH TiNBKH OJHY 3MiHHY F. Bchoro moximBi BiciM

BapiaHTIB 00X0Jly YOTHPHOX KBaJpaHTIB KoJia. [IpaBuia BUOOpY HaNpsIMKy

KPOKY JUTsI [INX BUTIAAKIB TTOKa3aHi Ha puc. 6.20.

+Y(F<0 Y +Y(F<0) -X(F<0)
+X (F > 0) X(F>0) -Y(F>0)

Y

+X (F<0)
-Y(F>0)

Y (F<0)
+X (F>0)

Puc. 6.20. Ilpasuno eubopy Kpoxy npu iHmepnoasyii 3 oyiHHow0

@yHKYi€IO 8 3an1edACHOCIIE 810 HANPSAMKY PYXY MA K8AOPAHMA

Kpyrosa iHTeprmosisiisi METOJIOM OLIHHOI (YHKIII Tonsirae B
HactyrmHoMY (puc. 6.21). Koo, Ha sskoMy po3TamioBaHU BiIPI30K IYTH, 110
IHTEepIONIoEThCs, AUUTEL iomuHy XY Ha 1aBi obmacti: F >0, mo exuTtsh
mo3a KoJioM, i obmacte F <0, 1mo JIeXuTh B cepeauHi KoJia, came KOJIO €
obnactio, ne F =0. Binpizok ayru, mo iHTEPHOIIOETHCS, MA€E TOYATKOBY
TOYKY 3 KOOpAMHATAMH Xg, Vo 1 KIHIIEBY TOYKY 3 KOOpAMHATaMHU Xk, Vi
(moyaTok BITHOCHUX KOOPAMHAT 3HAXOIMUTHCS B IICHTPI KOJIa).

SIKIO POMDKHA TOYKA TPAEKTOPIi IHTEPHOJIsLii (HAIPUKIIAI, TOYKa
3 KoopauHaTtamu (Xi, y3)) 3HaxX0auThest B oOsacti F > 0, To HACTymHUN KPOK
pobuthes mo oci X. SKm0 K MPOMDKHA TOYKA TPAEKTOPIil IHTEPIOIiT
(mampukiiaa, Touka 3 KoopauHaTaMu (X2, ¥3)) 3HaX0oauThes B obnacti F < 0,
TO HACTYITHHUIA KPOK pOOUTHCS 110 Oci Y.

Y

Y(F<0) -X(F<O0)
X(F>0) +Y(F>0)

+X (F<0)
+Y (F >0)

Puc. 6.21. Kpyeosa inmepnonsayis memooom oyiHHoi hyukyii
Omxe, 3a KOXHUI TOTOYHHMU BIfPI30K dYacy JIHIHO-KPYroBUH
IHTEPIIOJIATOP TMOBUHEH BIANPAI[bOBYBATH OJHMH 3 YOTUPHOX MOXKJIMBUX
PEKUMIB!
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Jinitina inmepnoasayis

Pexxum 1 (F > 0) Pexum 2 (F <0)
1. Kpox no oci X 1. KpokmnoociY
2. Fiu=F-Y 2. Fua=F+X
3 X+s1=%x+1 3. Yu=y+l
4. Tlepesipka Xi+1 = X 4. Tlepesipka Vi+1 =Y
Kpyeoea inmepnonayis
Pexxum 3 (F > 0) Pexum 4 (F <0)
1. Kpox no oci X 1. KpokmnoociY
2. Fa=F-2x+1 2. Fu=F+2y+1
3 Xs1=Xx-1 3. Yu=Vyt+1l
4. Tlepesipka Xi+1 = X 4. Tlepesipka Vi+1 =Y

ANTOPUTM IHTEPHOJALIl METOAOM OIIHHOI (PYHKIIii TOCUTH MPOCTO
peamizyeTbcsi mporpamHo abo amapatHo. Bci  omepamii  pexxumy
BUKOHYIOTBCSI OJTHOYACHO TPOTATOM OJIHOTO Mepiony poOoTH. Y BHUMAIKY
armapaTHOTO BHKOHAHHS IHTEPIOJIALI] TPUBAIICTh OJHOTO Iepiogy poboTh
BU3HAYAETHCS YacoM oOOepTaHHS KOMIB Yy perictpax 3CyBy, Ha SKUX
moOy/I0BaHUN IHTEPHOJATOp. 3a el Yac MOBUHEH OyTH BCTaHOBIICHUH
MOTPIOHUIA pPEKUM POOOTH, KOJM YHCEN, IO MICTATBCA B PETICTPi
(HampuKiaa, KOJA BEJIMYMHH TIOTOYHOI KOOPIMHATH X), MOBHUHHI OyTH
BUBEJCHI 3 HBOTO [UIAXOM 3CYBY 3 OJHOYAaCHMM BHKOHaHHSM
apu(pMETHYHKX OTepaliil HaJ IMMHU KoJgaMu (Xi+1 = X £ 1), a Koau HOBOTO
3HAYCHHS IMX BeJWYMH (Xi+1) — BBEIICHI B pericTp. BBelneHHs Ta BUBEICHHS
KOJIB BiOYBAa€ThCS OJHOYACHO — MOJIOAIIMN PO3pPSI HOBOTO KOAY Hie
Bij[pa3y K 3a cTapiiuM (3HAKOBHM) PO3PSIOM MOMEPETHHOTO KOTY.

[TpoTe, mifBHIEHI BUMOTH /0 MIOPCTKOCTI YTBOPIOBAHOI MOBEPXHI
BHMAararTh 3aMiHH IIOKOOPAWHATHOTO PyXy NpH iHTeprosii. 3 miei MeToro
OyB pO3poONeHMII HACTYMHUH BapiaHT MeETOAy OIHHOI (yHKIIT i3
3aCTOCYBaHHSIM TPHHLMIY VyIPaBIIHHS 332 BEIy4Ol 1 BEIEHOIO
KOOpAMHATAMH.

6.3.3. MeToau ouinHol PpyHKIIT 3 MPOrHO3YIOUMM KPOKOM

TpukoopanHaTHI  JTiHIHHO-KPYTrOBi  IHTEPHOJATOPH  3AIHCHIOIOTH
JIHIAHY 1HTEPIOJIALID OJHOYACHO 3a TphoMma koopauHatamu (X, Y, Z) i
KPYTOBY iHTEPIIOJIALIIO B OJHIN i3 TphoX TutoniuH 00pooku (XY, XZ uu YZ),
10 0OMPalOTHCS 3a MporpamMor0. HampsmMok 4eproBoro Kpoxy iHTEpPHOJSIT
B IMX IHTEPIIOJIATOpaX BinOYBaeTbcs 3a METOJIOM OILIHHOI (yHKIIl 3
MPOTHO3YIOYUM KPOKOM, TIPUYOMY KPOKH 3JIIHCHIOIOTBCS a00 Mo OJHIN OCi,
a0o 10 JIBOX 0JTHOYACHO (KPOK IO JTiaroHaJi).

JliHiliHA IHTEPIOJIALS METOJIOM OIIHHOI (DYHKINT 3 TPOTHO3YIOYUM
kpokoM. [Ipu JiHIMHIA iHTEpIOJIAIil BUOUpPAEThCS Beayda (3 HAWOUIBIIONO
BEJIMYMHOK  TIEPEMIIIEHHs) KOOPAMHATA, BIJHOCHO SKOI BEIEThCS
IHTEPIIOJISIIS 32 JBOMA IHIIMMH KOOpAWHAaTaMu. [Ipu 1boMy KpOK TIO
Be/Iy4iil KOOpAMHATI POOUTHCS 3aBXKJHU, a KPOK MO BeJeHiH (MeHIiid) — B
3aJIeKHOCTI Bill 3HaKa OIiHHOI (yHKIIi. PO3pI3HAIOTH KPOKH MPOTHO3YIOUI 1
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KPOKHU Ha NpUBi noavi (poOouuii pyx).

[Tpunyctumo, mo B | KBajgpaHTi Bexydoro € KOOpAWHATA X, a
BeZIcHOI0 KoopauHaTta y. llpm iHTepmomsmii Bimpiska OA mNpoOrHO3yroui
KPOKU 3IIHCHIOIOTHCS 3BHYAHUM mopsakoM (puc. 6.22): skmo F >0,
BUKOHY€EThCS KpoK 1o oci X; sikmo F <0—mo ocsx X, Y onmHovyacHO (TOOTO
KpOK Mo JniaroHani). Kpoku Ha MpHBiL BiACTaOTh BiJ MPOTHO3YOYHX HA
OIUH TaKT, TOOTO 3HAK OIiHHOI (YHKII, OTpUMaHOi B pe3yibTaTi
MIPOTHO3YI0YOT0 KPOKY, BU3HAUAE HAMIPSIMOK MIOTOYHOTO KPOKY Ha MPHUBII.

A
Y

F>0

Kpox Ha npuBij

/< IMporuosyrouunii kpok

X1 Yo
Puc. 6.22. Jlinitina inmepnoiayis memooom oyiHHOT hyHKYIi
3 NPOCHO3YIOUUM KPOKOM
Ockinbku Fo = 0, mepmuii mporHo3yr0unii KpOK BUKOHYETHCS 110 OCI
X 1 mepmia mpoMDbKHA TOYKa TPAEKTOPii MPOTHO3YHOUUX KPOKIB (X1, Yo)
3HaxoauThess B 0Omacti F < 0. BHacnmiok 1pOro mepimuii KpoK Ha MpPUBIA
BUKOHYETHCS IO JiaroHajli Tak camo, sIK 1 JPYrUi MPOTHO3YIOUHH KPOK.
Jlpyra mpoMiKHa TOYKa TPAEKTOPii (X2, Y1) 3HaXoauThest B obmacti F <0, i
APYruii KpOK Ha MpuBia (Tak caMo, SIK 1 TPEeTi MpPOTHO3YIOUUH KpPOK)
BUKOHYETbCS MO JiaroHani. Tperii KpoK Ha TPUBIL 1 4YeTBEPTHH
MIPOTHO3YIOYMI KPOK BUKOHYIOTECS TI0 OCi X 1 T.JI.
[Tpu mporHo3yr0YOMy Kpotii 1o oci X oniHHa (QyHKI[isI Ma€ BUTIISL

Fia=F-Y,
e Y — KaJIpOBHi MPUPICT BIAMOBIIHOT KOOpAWHATH, Y = Y.

[Mpu mporHo3yrodomy kpori mo oci X 1 Y (o miaroHaii) orfiHHA
¢byHkuis Oyne:

Fii=F-Y+X
e X — KaJipoBHii IPHUPICT BIAMOBITHOT KOOPAUHATH, X = X.

OTxe, 3arajioM aarOpUTM JIHIHHOI IHTEPHOJIALiii 3 MPOrHO3YIOUNM
KPOKOM HAaCTYITHUM:

—skmo F>0 abo F=0, To HacTymHWU# MPOTHO3YIOUHI KPOK
BUKOHYETHCS IO BEy4ild KOOPAWHATI;

—skmo F <0, To HacTymHHMH TPOTHO3YIOUHMH KPOK BUKOHYETHCS
OJTHOYACHO TI0 BeIy4iil Ta BeIeHIil KOOpIMHATaM,;

—KpOK Ha TpPHUBIA BIJCTa€ Ha OJUH TaKT BiI MPOTHO3YIOUOTO i
BIJINIOBiJJa€ HACTYITHOMY IIPOTHO3YIOUOMY KPOKY.

KpyroBa iHTepnoJsiiisi METOIOM OIIHHO1 (YHKIIIi 3 MPOTHO3YIOUUM
KpokoM. KpyroBa iHTeprossiisi A€o BiApi3HAETHCS BiA JIHIHHOT TUM, IO
HEOOXiJTHO BpaxoBYBaTH TOH (akT, IO TPU TNPOXOJPKEHHI JiHil
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MEPEeKIIIOUYEHHST BeAyYa 1 BelleHa KOOPAWHATH MIHSIOThCS MicusMu. Tomy
IpU  KPYroBi IHTEPHOJIALII 3aCTOCOBYETHCS J[BAa OKPEMHUX AQITOPUTMH
MIPOBEICHHS PO3PAXYHKY.

ITpu kpyroBiii IHTEPHOJIALIT MPOTH TOAWHHUKOBOI CTPUIKU B TIEPIIOMY
3a HaIPSIMKOM PyXY HaITiBKBaJpari repinoro kpajapanra (puc. 6.23), mis sskoro
MaKCUMaJIbHUM KOOPIMHATHUM TIEPEMIIIEHHSIM € 3CyB TO oci Y, KpOKH
BUKOHYIOTBCS 200 1o oci Y, a0o mo miaroHami. Ko y mpoMDKHINA TodYIli
TpaekTopii MporHo3yr4nx KpokiB F > 0, TO BUKOHYETHCS TPOTHO3YIOUHH KPOK
no miaronani, sikio F <0 —mo oci Bexy4oi kooprunaatu Y. Kpoku Ha npuBig
BUKOHYIOTBCSl IIICNISl BUAUIEHHS HOBOTO 3HA4YEHHsA OIIHHOI (QyHKIii 1
30iratoThCs 32 HAMIPSIMKOM 3 HACTYITHUM MTPOTHO3YIOYUM KPOKOM.

A

Y F=0

F>0

Kpok na npusin

Xp yzg

Xy ylbk

[Tpornosyrouuii Kpok /Xo;;

Puc. 6.23. Kpyeosa inmepnonsayis memooom oyiHHoi hyukyii
3 NPOCHO3YIOUUM KPOKOM

[Ipu nporHO3yro4OoMy KpoIli mo oci Y KOoOpAWHATa IOPIBHIOE
Yi+1 = Vi + 1, a ouinHa QyHKIIis:

Fia=F+2y+1

[Tpu mpOTHO3YI0YOMY KPOIIi TIO JiaroHaji KOOPJHHATH 3MIHIOIOTHCS
Vis1 = Vi + 1, X421 = X — 1, a oniinHa QyHKIliST JOPIBHIOE:

Fi=F+2y+2x+2

[Ipu xpyroBiii iHTEpHOJALIi MPOTH TOJMHHUKOBOI CTPUIKH B
JIPYroMy 3a HampsIMKOM pyXy HaIliBKBaJpaTi MEpIIOTO KBagpaHTa KPOKH
BUKOHYIOTECS: Tipu F > 0 — o oci Bexaywoi koopuuat X, a pu F <0 —mo
riaroHanti.

[Tpu poruo3yr0domMy Kpoiri 1Mo oci X KoopuHaTa X+1 = X — 1, olliHHA
yHKuLis:

Fia=F—-2+1

Kpoku 1o miaronani B KO)XHOMY OKPEMOMY BHUIIJIKy BHOMPAIOTHCS 3
METOI0 Kparioro (IiaBHOTO) HAONMKEHHS JIO 3a7aHO0i TPAEKTOpii, IO
iHTepromoeThcsa. OMHOYACHUN PyX MO 000X OCSX MPHU3BOIUTH /10 3HWKECHHS
MOXUOKHU anmpOKCUMAIlil KoJia Ta MPsIMOT.

BpaxoByroun, mo KpyroBa IHTEpHOJIALIS MOXE€ BHUKOHYBATHUCSA Y
JIBOX HANPSMKax pyXy 3a i MPOTH TOJUHHUKOBOI CTPUIKH iCHYe 8 BapiaHTiB
3aCTOCYBaHHS ~ aJITOPUTMIB  TPOBEACHHS  PO3PAaxXyHKIB  IHTEPIOJSIii
(puc. 6.24).
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Hanpswm pyxy Hamnpsm pyxy
A

/ Y
I Pexum 2

I Pexum 1
H Pexum 2 H Pexum 1

Puc. 6.24. Ilpasuno 3acmocysanis ancopummy Kpy2oeoi
iHmepnoaayii Memooom OYiHHOT YYHKYIT 3 NPOSHO3VIOUUM KDOKOM

V3araJbHeHUH QJITOPUTM KPYrOBOI1 IHTEPIOJIALIT CKIATA€EThCsA 3
HACTYITHUX PEKUMIB!

Peosicum 1 (Toukn 3HAXOAATHCS 10 JIiHIT MEPEKITIOYCHHST KOOPANHAT):

—skmo F >0 abo F =0, To mporHo3yrounii KpOK BHUKOHYETHCS T10
BeJy4il Ta BeJleHI KOOpIHATAX;

—skmo F <0, To mporHo3yrouuii KpoK BHKOHYETHCS MO BEIydid
KOOP/IMHATI.

Peoicum 2 (TOUKM  3HaXOmATbCA TICHA  JIHIT  MEPEKIFOYCHHS
KOOPJIMHAT):

—skmo F >0 abo F =0, To mporHo3yrounii KpOK BHUKOHYETHCS T10
Bely4ill KOOpIUHATI;

—skmo F <0, To mporHo3yrounii KPOK BUKOHYETHCS MO BEAydii Ta
BEJICHI KOOpAMHATAX;

—KpOK Ha TpPHUBIA BIJCTa€ Ha OJUH TaKT BiI MPOTHO3YIOUOTO i
BIJINIOBiJJa€ HACTYITHOMY IIPOTHO3YIOUOMY KPOKY.

AHamiz TmoKa3ye, IO BHUKOPHUCTaHHS (DIKCOBAHOTO IHKIY i3
PO3paxyHKy OJJHOTO KPOKY IHTEPHOJISAIIl B MeKaX KOXKHOTO LUKy BHCYBA€E
HAJIMIpHO BHCOKI BHMOTH IIOJO MIBHIKOMII OOuYMCIIOBada abo HaKIagae
oOMeXeHHSI Ha MIBUAKICHI MOKJIMBOCTI BEpCTaTa, 3MYIIYIOUM 3MEHIIYBaTH
4acToTy (PiKCOBAaHMX IMKIIB. TOMYy METOJA OI[IHHOI (YHKIIi B YUCTOMY
BUTJIAAI MOXHA BHKOPHCTOBYBaTH JIMIE TIPU amapaTHii peanizamii
IHTEpHOJATOPA.

6.3.4. MeToau ouinHoi pyHkuii Ha mocTiliHiii Hecyyiii yacToTi

[HIa MOMKIIMBICTH 3aCTOCYBaHHS i1ei MeTOMy OMIHHOT (yHKIIIT
MOJIATa€ Yy BHUKOPUCTaHHI MOAM(DIKOBAHOTO AITOPUTMY, IIO IPAIO€ Ha
MOCTIiiHINM Hecydiil yacToTi. [Ipy oMy IHTEPHIOIATOP B KOXKHOMY TepioJi
BUJIA€ y CIIJKYIOUi TPUBOAM IIU(PPOBI MapaienbHi KOJIH.

[MocriitHy Hecy4dy 4acTOTy BUOMPAIOTh 3 TAaKUM PO3PaXyHKOM, II00
BHKOHABUI CIIJIKYIOYi TIPUBOJM BEpPCTaTa BHKOHYBAIW POJb MPHUPOJHOTO
GbuTBTpa, M0 3rIaKye TUCKPETHUHN XapakTep yIpaBIiHHS.

Hanpuknan, Hexail mocriiiHa Hecyda yactoTta ckimagae 100 I'm. ¥V
IbOMY BUTAJKY JJIs MPUBOJIB BepcTaTa sIK KOMaHAHI OyayTh chopmoBaHi
HE OKpeMi MOOJHWHOKI IMITYJIbCH, a Ta4K{ IMIYIbCiB a00 MDKTAKTOBI
NPUPOCTH, OOCITH SAKUX 3ajJeXaThb BiJ CIIIBBIIHOIIEHHS KOHTYpPHOT
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IIBUJIKOCTI Ta HECY4Oi YaCTOTH, a TaKOX Bif 3amaHoi Tpaekropii. Kepyroui
CHUTHAQJIM, IO MICTATh iH(pOpPMAII0 MPO MDKTAKTOBI NMPHPOCTH, OyIyTh
HA/IXOJMTH 0 BUKOHABYMX MPHUBOJIIB Y MapayielbHOMY K01 3 yactoToro 100
I'm. Opnak, AQWHAMIYHI BJIACTUBOCTI BHKOHABYMX WPHBOJIB TakKi, IO
IMCKPETHI Kepyroui CHUTHAJIM Ha BXOJ, KBAaHTOBaHI 3a YacoM 1 piBHeM,
OyIyTh 3TIaJKEHI 1 MOHOTOHHO BiITBOPEHI HA BUXOII.

3araibHUM aNrOPUTM IHTEPIOJIALII METOJO0M OLIHHOI (yHKIii Ha
MOCTINHIM Hecydil yacToTi moOynoBaHMid 3a OJIOKOBMM MpHUHIUIOM. [Ipu
npoMy Halip OJIOKiB, M0 3aly4arOTbCs Yy TpOIeci IHTEPHOJIAIII,
BU3HAYAETHCS  OPIEHTAIIE}0 TUIOIIMHKM  iHTepmoysii (mpu  JTiHIAHIHA
OJTHOYACHO 3a TphbOMa KOOpAMHATAMHU 1 MPU KPYTOBill B OJHIM i3 TPbOX
TUTONH 0OPOOKH) 1 BUJIOM IHTEPITOJISIIII.

JliHiliHA IHTEpHOJIAIs METOJOM OIUHHOI (YHKIII Ha TMOCTIHHIN
gacToTi. Po3risiHeMo nporiec iHTepHONALil NPAMOTIHINHOT AUTSTHKH, 33/1aHO0T
KaIpOBUMHM HpupocTaMu KoopauHaT X Ta Y, a Takox uyacoMm t
BiJmpanboByBaHHS Kaapy. Lleit wac moxke Oyru oOumcnenwii y Omomi
MO3aIMKIIOBUX PO3PaxXyHKIB 3a 3aJJaHOI0 B KaJpi MBHJKICTIO momadi. s
CUCTeMH, IO TPAIIO€ Ha TMOCTIHHIA Hecydid dwactoTi 3 mepiogom 7,
MDKTaKTOBI ipupoctu DX, Dyj, y nesikomy i-My UK IHTEpPIOJISILIT 3B s13aH1
HACTYITHUMU 3aJI€KHOCTSIMH

Dx;t - X(T =0; X =X_, +DX;

Dyt - Y(T =0; Yi =Y.+ Dy
[TincymMOBYBaHHSI MDKTaKTOBUX TPUPOCTIB Bil IOYATKY KaJpy [0 I-
r0 IUKITY IHTEPHOJIALI] T03BOJISIE TIEPEUTH 10 HACTYITHUX (POPMYIL:
i - XT i YT
éDXk-lT:O; éDyk-lT:O’
k=1

k=1

| |
ne é Dx, , é Dy, — cymapHi mnepeMilieHHS BIITBOPIOIOYOI TPAEKTOPIIO
k=1 k=1
TOYKM 332 KoopauHatamud X 1 Y BiJ MOYaTKy Kajpy JO i-T0 MUKy Hepioay
MOCTIHHOT HECYYO01 YaCTOTH.

SIKimo BpaxyBaTH, IO IHTEPIOJIALIS BEAETHCS MO IUIMX YHCIaX, TO
B3arayi InpaBi YaCTWHU LMX DPIBHSIHb HE € HYJIBOBHUMH 1 iX HEOOXiJHO
no3HauynTH BiAmoBigHO depe3 Ni Ta M. B pesynbTari orpumaemo cucremy
OLIHHUX (PYHKIIIH:

' XT 4 iy

N, =g Dx.- i— =g Dx,- iDx;
k=1 t k=1
d YT _ 4 .

M;=a Dy,-i—=a Dy,-iDy,
k=1 t k=1

T OXT T YT o . o
e ZT, Dy:T — CEpellHl MDKTAaKTOB1 MHPUPOCTH BIAMOBIAHUX

KOOpAMHAT, SKI TOBMHHI BIANPAabOBYBATHCA Yy KOXHOMY IIHKII
iHTeprnosAii, ToOTO OIHHA (YHKIIS TOKa3ye CyMapHE BIAXHICHHS Yy
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OPUPOCTI KOOPAWHATH 33 TMEBHY KUIBKICTh LUKIIB (PIBHHIO MIiK
BiIMPAI[bOBAHUM 1 3aJITAaHKM).

bepyun 10 yBarm HaBeJeHI BUpPa3H, CTPATETII0 YIPaBIIHHA IS
YeproBoro I-r0 MUKIIY MOYKHA MOOYIyBaTH HACTYITHUM YHHOM:

—skmo N; >0, to Dx, —|nta‘bx_ iHakme Dx —|nta‘bx_+sgn( )
%]

—skmo M; >0, o Dy, =int§gy9, iHakme Dy, :intggygsign(Y),
2 (%]

ne GyHKIis int 31iHCHIOE BUAUICHHS [UIOT YaCTUHH YHCIa, a GYHKIS Sign
TOPIBHIOE OJTMHMUIII 31 3HAKOM, 110 30Ira€Thes 31 3HAKOM apryMeHTy (DyHKITI1.

3 HaBeJleHUX (pOpMyN BUIUIMBAE, IO YEPrOBI MIKTAKTOBI MPUPOCTH
Dx; i Dy; € ninumu yncinamu quckpet. OTKe, 1 cepeliHi MDKTaKTOB1 MPUPOCTH
TaKO’X MOBHHHI BUMIPIOBATUCh Yy JUCKpeTaxX. 3BHYANHO, KaJPOBi IPUPOCTH
X, Y 3a7at0TbCsl B MM, KOHTYpHA IIBHIKICTh V — y MM/XB, TIepiOJ] MOCTIHOT
4acTOTH | —y CeK, a TUCKPETHICTh d — y MM, 110 HEOOXIIHO BPaXOBYBaTH y
(dopmynax BU3HAUEHHS CEpPEeHIX MDKTaKTOBUX MIPUPOCTIB:

~ \/ﬁ

Dx = XT : M} t= u .

60dt ’ Dy_ 60dt ' V

B pesymprari anroput™m JHIMHOI iHTEpmoJsuii Oyme mojsratd y
nmapajelbHOMy PO3PAaxXyHKYy TAaKTOBUX MPHPOCTIB BCIX KOOpPAMHAT ISt
MOTOYHOTO LIUKITY IHTEPITOJISILII:

— NPUUAHATH ISl TOTOYHOTO [-TO IMKIY TIONEpPEeIHI 3HAYCHHS

TaKTOBHUX MPUPOCTIB KoopAauHAT DX —Inthx , Dy, —Intaby_
2

— po3paxyBaTH 3Ha4CHHs OIIHHUX QYyHKIiH M; Ta Ni;

— SKIIO0 3HA4YeHHS OINIHHOI (yHKIII BiI €éMHE, TO CKOpPUTYBaTH
MOTIEPeTHE 3HAYCHHS TAKTOBOTO TMPUPOCTY KOOPJAWHATH, IOJABIIH OJHY
JMICKPETy, IHAKIIe OCTATOYHUM 3HAYEHHSM IPHUPOCTY CTAHE MOTEPETHE
3HAYEHHS.

HeoOxinmHO BpaxyBaTH, MO KUTBKICTh IHKIIB IHTEPHOJAIIi y Kaapi
BU3HAYACTHCA SIK.

max "

TpuBamicTh OCTAaHHBOTO IUKIY MOXe OyTH MEHIIA, HDK 3HAYEeHHS
nepiogy T. ToMy TakTOBI MPUPOCTH KOOPAWHAT JUISI OCTAHHBOTO ITHKITY
BU3HAYAIOTHCS K.

Dr, =X- & Dx; Dy, =Y- 5 DY, .
i=1 =1

Kpyrosa IHTEpIOJALS METOIOM OIIiHHOl GyHKIIl Ha TOCTIAHIN
gacToTi. PosrisHeMo mporec IHTEPHoSIii AYyrd Koja MpH Pyci MPOTH
TOIMHHUKOBOT CTpl.]IKPI B [IEPIIOMY KBaz[paHn st prr01301 lHTepHOJISIIlll B
wiomuHi (X, Y) BIAHOCHO I-TO Tepioay CHpaBeIMBI HACTYIHI BUpa3H, IO
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BHUILUTUBAIOTH 3 YUCTO TEOMETPUYHUX CITIBBITHOMICHB:

Dx; =VT sinj =%yi; X =X, - DX
. VT
Dy, =VT cos] :?Xi; Yi = VY- Dy,
e V — KOHTypHa MBHJIKICTh IM0/1a4i,

Xi, ¥i — MOTOYHI KOOPJIMHATH BIITBOPIOIOYOT TOUKU IYTU KOJa B i-My
UK IHTEpHOJIALiT (BITHOCHO IIEHTpa KOJIa);

] — HMOTOYHHUH KyT BiITBOPIOIOYOI TOYKH AYTH, IO BIUTIKOBYETHCS
MPOTH TOJMHHUKOBOI CTPUIKH BiJl TO3UTUBHOTO HANPSAMKY OCI X;

R=.x. +yZ —paniyc ayru Kona;

X0, Yo — KOOPJIMHATH [TOYATKOBOI ONIOPHOI TOYKU JYTI'H KOJIa.

[IpencraBneni GopMynu € aHATITUYHOIO (POPMOIO 3ammcy YMOBH
pyXy IO 3amporpamoBaHiil ay3i Koja i3 3aJaHOI0 IIBUIKICTIO KOHTYPHOT
o Jaui.

[TincymMOBYBaHHST MDKTaKTOBUX MPUPOCTIB X JO I-TO LUKy
MPU3BOJIUTH JI0 HACTYITHUX PIBHSHb:

o VT ¢ d VT ¢
abx.-—avy.=0; aby,-—a x =0,
k=1 R k=1 k=1 R k=1

| |
ne é Dx, , é Dy, — HakomuueHi JIo i-ro UKy CyMHU TIOTOYHUX KOOPIMHAT
k=1 k=1
BIZITBOPIOIOYOT TOUKH TYT'H KOJIA.
[lepexoassun 10 OWIHHUX (YHKIIA JUIST KOKHOI KOOPAMHATH, IO
BH3HAYAIOTH CyMapHE BIIXWJICHHS BiJl 33/IaHOT TPAEKTOPIl pyXy, OTPHMAEMO
HACTYIIHY CUCTEMY PiBHSHB!

Ni:éDXk_DjéDyk; Mi:éDyk_Qéka’
k=1 k=1 k=1 k=1

S VT . o
ne napametp D = R MPECTaBIIsiE COO0I0 CepeJIHIl Ta MOCTIHHINA B ME)ax

BCHOTO KaJIpy MPHUPICT KyTa MOBOPOTY BIATBOPIOIOUOI TOYKH 3a mepiox T
HECYYO0i YaCTOTH B30BXK Jyr'Hl 3alpOTrPaMOBAHOTO KOJIA.

HaBeneni Bupasu OIIHHUX (YHKIIH MOKa3ylOTh CKIAJHICTh
MPOBEACHHS KPYroBOi IHTEPHOJIALIi TMOPIBHSAHO 3 JIHIHHOIO, IO
BU3HAYAETHCS y B3aEMO3AJIIEKHOCTI TIPOBEACHHS PO3paxyHKIB KOOPAWHAT HE
TUIBKH MDK cO0010, a i Bil MIOTOYHUX TX 3HAYEHS.

Tomy Bua omiHHUX (YHKIH 703BOJsiE CHOPMYITIOBATH HACTYIHY
CTpaTerito yIpaBIiHHS JUIsl YepProBOTO I-ro IUKIY: BcTaHOBUTH DX =0 i
po3paxyBaTH 3HAYEHHsI OIIHHOI (YHKIIT (BOHA MOBUHHA OYTH BiJ’ €EMHOI0),
IICJISE 9OTO MOCIIOBHO 30umbIryeMo Dx;, motu, moku N; > O, mo Bixmosigae
OocTaTOYHOMY 3HaueHHIO DX, ske mepemaeMo y BHXIIHUH pericTp.
[Tpouenypa BuzHadenns Dy, 3a cBOiM 3MiCTOM aHANOTIYHA.

Buxonsun 3 TOro, mo po3paxyHKM I KOXKHOI KOOPAMHATH €

216



KHuea |. lNnaHysaHHs1, MoOesno8aHHs1, sepucpikayis ma yrnpaeniHHs 8 KIC

B3a€MO3QJIOKHUMH, iX BUKOHYIOTh MapalelbHO, BHKOPHCTOBYIOUH
pe3yJIbTaTH OJIHIET KOOPAMHATH IS IHIIOT 1 HABTIAKH.

Cryninp BpaxyBaHHS 3HaU€Hb 1HIIUX KOOPIMHAT J03BOJISIE CTBOPUTH
JeKiIbKa BapiaHTIB alTOPUTMIB 3 PI3HOIO MOXHOKOIO y PO3paxyHKax.

OnuH i3 TakuX BapiaHTIB aNTOPUTMIB PO3pPaxyHKIB 3 HAHOLIBIINM
CTYIIEHEM BpaxyBaHHS 3HAUY€Hb KOOPIMHAT MOXE OYTH TaKUM:

1) uexaii s i-ro nmkity inTeprnosuii Dx = 01 Dy = 0;

2) po3paxyBaTh X = Xi.1 — DX, ¥i = Vi1 — Dyi, a motim Ni, M;;

3) sxmo Ni3 0 ta M;3 0, o DX Ta Dy; € KiHIIEBUMH 3HAYCHHIMHU
KOOPAWHATHHUX MPUPOCTIB 1 IIUKJI IHTEPIIOJISALIT 3aBEPILEHO;

4) axmo N; <0, o Dx=Dx +1, sxkuo M; <0, to Dy, =Dy, + 1;
BUKOHATH TIepexif 10 II. 2.

Orxe, cxeMy IHTEPIOJIAIii METOJIOM OLIHHOI (DYHKIII Ha MOCTIHHIN
Hecy4ii 4acToTi MOXHa TOJaTH K IpPOIeC BHPOOJECHHS KOMIIEHCAIli Ha
KO>KHOMY KpOIIi IMKJIIB 1HTEPIIOJIAIIT 3 METOO HEIOIMYIIECHHS BiIXWICHBb BiJ
3a/1aHO1 TPAeKTOPIl pyxy (3HAaK OLIHHOT (QYHKIIT HA KOXHOMY KpOIIl TIOBUHEH
Oytu gofaTtHUM). BHaACHiOK 1BOTO IHTEPIOJISIiHA TpaekTopis Oyje
MIPOJISATATH TEPEBAKHO 3BEPXY HAJ 33JTAHOI0 TPAEKTOPIERO TSI MOTU(IKOBAHIX
MeroaiB omiHHO1 (yHKmii. Kpim Toro, ominai ¢yskmii N;, M; OLIHIOOTH
HAKOIIMYEHY TOXHOKY IHTEepIoslii y mopiBHsAHI 3 ¢yHKUieo Fi, sika omiHIoe
MOXUOKY IHTEPIOJISILIT TUTBKH OTOYHOTO KPOKY, TOOTO METOJT OIIIHHOT (DYHKITiT
Ha TOCTIMHINA HECydYili YacTOTi MOBMHEH OUTBII TOYHO BIITBOPIOBATH 33aHy
TPAEKTOPIIO PyXy, HDK 1HIII METOAM OIIHHOT (DyHKIII.

6.3.5. Metoau uugpoBux audepeHuialbHUX aHATI3aTOPIB

[Ipu iHTepmoyALii 3a MeTogOM UGPOBUX TU(eEepEHITIaTEHIX
ananizaropiB (L[JIA) MozemoeTbest mudepeHiiaibHe pIBHSIHHS BIITBOPEHOT
KPHUBOI, PIIEHHSM SKOTO € 33]aHa BiITBOpEHa KpUBa.

MeToo CTBOpPEHHS I[bOTO METOAY € IMiJBUINEHHS TOYHOCTI
BIAMPAIIOBAHHS 3aJlaHUX CKIIQJHUX KpUBHX (Bil 2 mopsjaKy i Buiie). lues
MoJIsAITae 'y 3HIDKEHHI TOPSAAKY KpPUBOI 33JaHOTO pPyXy 3a paxyHOK
nudepeHIifoBaHHs 1 HACTYIMHOT IHTEPIOJIALIi 3 MOJAIBIINM IHTETPYBaHHS
PI3HUIIEBUX pIBHSIHb, IO 3aJaHi KOOPAMHATAMH KIHIIEBHX TOYOK.
HacnigkoM 1boro € BKIIFOYEHHS B 3arajibHy CTPYKTYPHY CXEMY pO3paxyHKiB
KOOpAMHAT MPHUCTPoro — audepeniriaropa (puc. 6.25). BpaxoByroun Te, 110
metoa [IJIA npu3HadeHo IS MIBUIIEHHS TOYHOCT1 BIATBOPEHHS CKIIAIHUX
KpPHUBHX, Horo poOoTa peanizoBaHa Ha MOCTIHHINA HECYYil 4acTOTi.

d

—>at_

Y
Y

I O

Jludepeniiartop InTepnonaTop InTerparop
Puc. 6.25. 3acanvna cmpykxmyprna cxema peanizayii memooy L[/[A
3aranpHuil MeTo1 MoOyI0BH TU(EepeHITiaTbHIX PIBHIHB, PO3B’ I3KOM
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AKX € 3a7adi kpuBi, onucanuii B.C. Kynebakinum 1 HazBanuit merogom K
(D)-nieperBopennst. [y HaWMmpoOCTIUX ke TpaekTopid (mpsmoi Ta Koja)
mudepeHianbHi pIBHIHHS MOKYTh OYTH 3HalCHI IPSIMUM CIIOCOOOM.

Jliniiina _ igTepnossiist ~ mMetogoM  IJIA. BigrBopuMo  cxemy
peanizarii merony LIJIA st anreGpaigHOro piBHSAHHS IPAMOT JTiHI:

_.Y

B=X50
ae X, Y —KaJIpoBi MPUPOCTH KOOPAUHAT.

[MpomudepeHiiiroeMo pIBHSHHSA IO X, TMEpeHAeMO J0 CHUCTEMHU
napaMeTpuYHuX JUGEPeHIIfHUX PIBHSIHb KOOPIMHAT BiTHOCHO Tapamerpa

1 . . . . .
W:?, MPOIHTErpyeMO OOM/BI YAaCTMHU DPIBHAHb 1 OTPHUMA€EMO HACTYIIHI

BUpPa3M Ut KOOPAUHAT TOUOK TPAEKTOPII pyXy:

1 t ~ 1 t ~
y==pPydt; X == (pxdt,
T 0 T 0
ne T — mepio1 MOCTIHHOT YaCTOTH;
Dx= g , Dy= g —cepenHi  MDKTakTOBI ~ NHPUPOCTH  TIO

BIIMOBIIHUX KOOpJAMHATAX, IO MAaOTh MUTi Ta JApoOOBI YaCTUHH,
MipaxoBaHi 3 BUCOKOK TOYHICTIO.

[Tpu oGuncienHi iHTerpana ckopucTaeMocs: HabmmxkeHHsM Eiinepa i
nepeiseMo 110 JUCcKpeTHoro dacy. OTpHMaeMO HACTYMHI BHpasul Ul
KOOpDAMHAT TOYOK KOXXHOTO LMKy IHTEpIOJIAlii Ha TOCTIHHIA Hecydii
9acTOTi:

Yi:éDy; Xi:éDX'
1 1

Takum 4YuHOM, OOYHCICHHS TOTOYHHMX KOOPAMHAT X, Y
BIITBOPIOIOYOT TOYKH 3AIHCHIOETHCS JOJABAHHSAM CEpeNHIX MDKTaKTOBUX
MPHUPOCTIB, a peamizamito Mmerony [IJIA mns miHIHHOT IHTEPIIONAIIT MOXKHA
MPOBECTH 3a JOMOMOTOI0 JBOX MPOTPaMHO YH amapaTtHO MOOYJOBaHUX
pericTpiB-HaKoNmu4yBaviB, mo 1 € [uQpoBUM audepeHIiaTbHIM
aHaJI3aTOPOM.

HaBeneni Buiie BUpasu MPOJEMOHCTPYBAIM METOJIUYHY CYTHICTh
mo0OymoBH 1TU(POBOTO AUQEPEHITIATBHOTO aHATI3aTOpa.

B oCHOBY peanbpHOT0 aNropuTMy JIHIHHOT IHTEPIOJIALIT 32 METOJJOM
IIJTA noksaieHi HaCcTyIHI 3aJIeKHOCTI:

Dx = Dx+D; Dx, =int(Dx;); D} =Dx, - Dx;; X, =X, +Dx;;

Dy, =Dy+D/,; Dy, :int(Wi); D’ =Wi- Dy,; Vi =Vi..tDy;,
ne Dx. , W. — TMOBHI BEJIMYMHU TPUPOCTIB KOOPAMHAT, IO MICTSIThH
IpoOOBY 1 LTy YaCTHHH JTUCKPET;

218



KHuea |. lNnaHysaHHs1, MoOesno8aHHs1, sepucpikayis ma yrnpaeniHHs 8 KIC

Dx;, Dy; — mini yacTHHH MPUPOCTIB KOOPIUHAT, IO TMPU3HAYCHI IS
BUJA4l y I-My IIUKJIi IHTEPIIOJISIIT Ha MOCTIHHIN HeCydill 4acToTi;

D, D’ — HakomuuyBadi 1poOOBHX 3QTHIIKIB KOOPJHHAT;

int — GyHKIIS BUIUICHHS IIUJI0T YaCTUHU, IO TOJISTAaE Y BIAKUIAHHL
IpoOOBOTO 3ATHIIKY;

Xi, Yi — HAKOTIMYIyBa4 KOOPIMHAT.

OTmxe, anroput™ JiHIHHOI iHTepromsnii MmerogoM LJIA monsrae y
MPOBEJICHHI IMapalielbHUX PO3PaXyHKIB KOOPIAWMHAT 33 HACTYITHHUMH
KpOKaMHU:

—BM3HAUEHHs IIOBHMX MpHpOCTiB koopauHat Dx,, Dy, 13
BpaxyBaHHSAM JPOOOBUX 3IHIIKIB BiJl TOTICPEAHINM IUKITIB IHTEPITOISIIII;

—BHM3HAUeHHs mnpupocTiB koopamHat Dx,, Dy, Ta ix apoGoBux
gactun D, D/, sixi OynyTh BUKOpPUCTaHI B HACTYITHOMY iHTEPIOJISIITHOMY
LUK,

— BHUJIa4a KePYIOUYHX CUTHATIB 1 BU3HAUYEHHS 3HA4eHb KOOPAMHAT Xi,
Yi.

B  pamkax  anroputmy — 3IiMCHIOETBCS  TepeBipka  KiHIA
BIIIPAIbOBYBAaHHS KaJpy, TOOTO Ui OCTAaHHBOTO MUKy IHTEPIOJISIIIT
KOOPAMHATHI IPUPOCTH PO3PAXOBYIOTHCS SIK:

g1 g1
DX .. =X- a Dx; DY =Y- @ Dy;.
i=1 i=1

Takum ymHOM, cxemy iHTeprossnii merogom LIJIA mMoxHa momatu
K TPOIEC HAKOMMWYEHHS BIAXWIEHb Ha KOXXHOMY KpOIli IUKIIB
IHTEpIOJIAIIT Ta BUPOOJICHHSI KOPEryFoUOoro BILTMBY (KOMIICHCAIIIT), KOJIH 11e
HAKOTIMYEHHsI JOCSTHE 3HAueHHs OJHI€] JHUCKpeTH. BHacmigok 1poro
IHTEepHOJIsAIiiHA TpaekTopis OyJe MpOJsAraTH MEePEeBaKHO HIDKYE 3aJaHOi
TPAEKTOPIi.

Kpyrosa inTepnosnsmis meronom IIJIA. PosrisHemMo 3a Takow X
cxemor mobdymoBy meroxy LIJIA s kpyroBoi iHTEpHoOJsmii TpaekTopii
PYXY MPOTH TOJMHHUKOBOI CTPUIKH Y MEPIIOMY KBAaH/IAHTI.

PiBHsiHHS KOJIa 3 paniycoM R 3ammcyeTbes HaCTYMHUM anreOpaidaHumM
BHPa30M:

Xi2+yi2:R2'

[MpomudepeHiiiroeMo pIBHSHHSA IO X, TMEpeHaeMO J0 CHUCTEMH
napaMeTpUYHuX JU(GEPEeHIIHHUX PIBHSIHb KOOPIUHAT BiTHOCHO Tapamerpa
Vv .
wWw=—= &
R
HACTYITHI BUPa3M Ul KOOPJMHAT TOUOK TPAEKTOPIi PyXy:

, TIPOIHTerpyeMo OOWIBI YacCTUHU PIBHAHb 1 OTPUMAEMO

~ t

1" 1=
=D Axdt; x=- =Dj ¢ydt,
y qu( TDJ?V
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S VT . . .
ne Dy 23 — CepelHIl MpUPOCT KyTa MOBOPOTY BIITBOPIOIOYOI TOUKHU 3a

nepio T MOCTIHOT YaCTOTH IHTEPIIOJIATOPA.

[Tpu oGuncienHi iHTerpana ckopucTaeMocs: HabmmxkeHHsM Eiinepa i
nepeiseMo 110 JUcKpeTHoro dacy. OTpuMaeMO HACTYMHI BHpasdl Ui
KOOpAMHAT TOYOK KOXXKHOTO LMKy IHTEpIOJIAlii Ha TOCTIHHIMN Hecydii
9acTOTi:

Bin emuuii 3Hak y Bupaszi koopaumHaTH X TOKa3ye Ha Te, IO
a0CoOJIIOTHE 3HAYEHHS KOOPAWHATH 3MEHIIYETHCS, a MPUPOCTH KOOPIWHAT
OTPUMYIOTh 3HAYECHHS:

Dy, =Yi- ¥.. =D X; DX =X.,- % =Dj y,.

HaBeneni piBHSHHS € ommcoM IU(POBOrO TU(epeHITiaTbHOTO
a"amizaTopa. Omnepallis MiJICYMOBYBaHHS BHKOHYETHCSI B KO)KHOMY HOBOMY
UKl Tepiony mocTiiiHoi Hecydoi wacrotu. I[Ipm mpomy B perictp-
HAKOTIMYYyBa4 MOJAETHCS 3HAYEHHS TOTOYHOI KOOPAWHATH BIATBOPIOIOUYOT
TOYKH.

CrtpykTypHa cxema 3B’S3KkiB y mudpoBoMy audepeHiaibHOMY
aHaI3aTopi pHU KPYToBil IHTEPHOJIALi HaBeAeHa Ha puc. 6.26. 3BepHEMO
yBary Ha Te, IO B PETiCTpi-HaKONMHWYyBadi KOOpAWHATH Y 3IIHCHIOETHCS
MiJICYMOBYBaHHS MOTOYHHUX KOOPAMHAT X;, a B pETiCTpi-HAKOMUYIYyBadi

KOOpAMHATH X — V.
¥ =D & % H» %

ey L %
x=-Day
KepyBaHHs 10/1aBaHHSAM HOTOYHOI KOOPJMHATH

Puc. 6.26. CmpyxmypHa cxema 36’ a3xi8 y yughposomy
oughepenyianvromy ananizamopi npu Kpy2oeit iHmepnoasyii
Mertox 1mdpoBuX IUdepeHIiaIbHUX aHAlI3aTOPiB  TPAKTYIOTh
3BHYAIHO OUIBII IIUPOKO, BITHOCSYH JIO IIBOTO METOAY TaKi alrOpHTMIvH1
CTPYKTYpHM 3 amapaTHO UM TPOTPaMHO peasli3oBaHUMH PeTiCTpamu-
HAKOIMMYyBa4aMH, y paMKax sKux (MoBa ijie po CTPYKTYpH) BiOYyBa€eThCs
MiZICYMOBYBaHHS JY)K€ TOYHO IiJIPaxOBaHUX KOOPIWHAT YM iX MPUPOCTIB,
BUJUICHHS ISl KEpyBaHHS TPUBOJAMHU IUIMX YaCTHH, HAKOTMYCHHS
IpoOOBUX 3aJMIIKIB TOIIO. [HIIMMU crioBamMH, UPPOBUI HUpepeHTiaTbHII
aHai3aToOp SK NPUCTPid, [0 MOJemoe JudepeHiianbHe pPIiBHIAHHS
BIITBOPEHOT TPAEKTOPii, MOXKE B SIBHOMY BHIJISII He BUSBIATUCA. IIpoTe
BJIACHE AaNTOPUTMIUYHY CTPYKTYpPY OTPUMYIOTH Ha IMIACTaBi  CYTO
TE€OMETPUYHOTO MiAX0y Oe3 3arydeHHs TudepeHIiaTbHIX GopM.
PosrnsiHemMo oMH 3 BapiaHTIB KPYroBOi IHTEPHOJSAII], 10 HAJIEKHUTD
no merony LIJIA (puc. 6.27). Inreprosiis 3MiHCHIOETbCS HAa TOCTIHHIN

,F—————— e ————— — — — — —
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HEeCy4ild 4acToTi 3 mepiogoM T. 3 KOXXHHUM IEpiofoM MOCTiifHOI Hecydol

~

yacToTH BifmOyBaeTbesi mpupict Dj :F KyTa MOBOPOTY BIATBOPIOIOYOT

TOYKH, JIe BUKOPUCTaHI YK€ BBEJeH1 paHime 3HaueHHs. Lleil kyT moBopoTty
Moyke OyTH 3aJlaHHii HOT0 KOCHMHYCOM, a TOW, Y CBOIO Uepry, MipaxoBaHHH
Ha eTari MiroTOBKH IHTEPIOJIAIII] 32 JOTTOMOTO0 PO3KIIaay B PS:

~ . 2 )
cosDj =1- q—+D]—-
2 4
Mo’KHa CKOPUCTATUCS TaKOX TAOJMYHUMH 3HAUYEHHSIMH KOCHHYCIB,
30epekeHUMH B TiaM’ sITi ipuctporo YITY.

A

0 X X Xy X=
Puc. 6.27. Kpyeosa inmepnonayis memooom L{J{A

[ToctaBuMO 3a/1auy BU3HAUYEHHS MDKTAaKTOBHUX MPUPOCTIB DXi+1, Dyir1
TE€OMETPUYHUM IUIIXOM:

Xy = Rcos? + [; g: 2X,; cos[i' - Xi.1s
DX,y = X = Xy, =- K, X +X_;;

Yia = Reing +D) g= 2y,08D) - y,.;
DY = Yir = ¥i =K ¥i = Vicn

ne k, =2cosDj -1 — koedimieHT KpyroBoi IHTEPHOJSLIl, SKHUI
PO3paxoBYEThCS HA TIOYATKY KaJpy.

HaBeneni Qopmynu 3aiydaloThCsi 10 PEKYPCHBHHX IPOLEAYP
pO3paxyHKy dYeproBUX MPHUPOCTIB Ha TMIJACTaBi TOMEPENHIX 3HAYCHD
MOTOYHUX KOOPAMHAT, M0 30€piraloThCsi i KOPUTYIOTBCA Yy pericTpax-
HaKoMHMYyBayax. SIKIIO BpaxyBaTH, IO KOXXKHE pO3pAaxXxOBaHE 3HAYCHHS
KOOpJIMHAT BUKOHAHE 3 JIEIKOI IMOXHOKOK, TO 3 aHali3y BUpPA3y s
00YMCIIeHHST KOOPAWHAT BUIHO, IO I MOXHOKa BXOJIUTH JBa pasu. OTxe,
HEOOXIJJTHO 3amoOirTH BUKOPUCTAHHIO y pPO3paxyHKax KOOPAMHAT IHIIUX
3Ha4YeHb, KPIM MOMEPETHIX.

Onnum 3 Takux BapiaHTiB Moaudikanii metony LIJIA npu xpyrosiit
IHTEPIOJIALIT € METO/1 TPOTHO3Y Ta KOPEKIIii.
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6.3.6. MeToa nporuo3y i kopekuii

KokeH IHMKJI IHTEpHOJsMmii 3a METOJOM TMPOrHO3Yy 1 KOPEeKIii
CKJIAJIA€THCS 3 IBOX €TalliB. Ha MEPIIOMY eTarli BUPOOISIEThCS Tpyda OIiHKa
(mTpoTHO3) KOOPMHAT HACTYIHOT TOYKH (BY3J1a) IHTEPIOJIALIi, @ HA APYTOMY
i KOOpIWHATH KOPUTYIOTHCS 3 METOI0 ITJBUINEHHS TOYHOCTI Ta
BUKITIOYEHHST MOXJIMBOCTI HArPOMA/KEHHSI TOXHOOK.

Takum uymMHOM, 3a37a4a TOOYAOBM  alNrOpUTMY  IHTEPHOJSIIT
3BOJMTHCSA 110 BHOOpPY METOJMY MPOTHO3Y Ta METOJY KOPEKIii KOOpIuHAT
HACTYITHOTO By3J1a. 3arajibHa i/1est alropuTMy rokasaHna Ha puc. 6.28.

v MoKz V)

]
|
|
i

M (F+1 |

1

MI(XI’ yl)

0 -
X
Puc. 6.28. [nmepnonsayis 3a memooom npocrno3y ma Kopekyii
Ha meprmomy erarti 3a JOMOMOTOIO CIPOIICHOT MOTU(IKaIlii METOTy
A poOnarh TPOTHO3YIOUMI KPOK B3JIOBXK JTOTHYHOI JIO TPAEKTOPIl y
MOTOYHINA Touri M;:
) . . 8,7t 6. & .,-],0 <
DX,y = R(COSJ i -~ COSJ i+l) ZZRSII‘]? w7 BS' o |+12 L B» D yi;

g

DY,y = R(SiNj - SNj ) » D} X;

=X - DXy =%- Dy Yian =Y +Dy, =Y +Dj X

Skmo touka M; (xi, ¥i) HamexuTh Iy3i Kojia paaiyca R, To Touka
Mis1 (Xis1, Yie1) 3HAXOOHUTBHCS T03a KOJOM pajiyca R, OCKUTbKH mepiiwii
HAOJIMKEHUI eTar HTePIOJISIil 3MICHIOETCS B3JJ0BXK JOTUYHOL IO TOYKH
M;.

X

Tomy Ha pgpyromy erami 3IiHCHIOETbCS JIiHIWHA IHTEPIOJISALILSL
MOOJMHOKUMH KpPOKaMM B HampsMKy 10 neHTpa O xoja B30BXK HpSIMO1
M;i+10. THTEprONsIis 3aKiHYYEThCS NMPH 3MiHI 3HaKa OIiHHOI (yHKmil F,
TI0YaTKOBE 3HAYEHHs fAKoi B Touli Mis1 cknanae F = x>, +y’ - R%.

JlinifiHa  iHTepmonsIis B3AOBX Tpsmoi Mir10 mpoBoauThCS 3
BUKOPUCTaHHSIM OLIHHOT QyHKIIT Fj; = VisaX — Xi+1Y, A€ X, ¥ — KOOpAMHATH
MOTOYHOI TOYKHM TpaeKTOpii JiHIMHOI iHTepmonswii. Y mpoueci JiHIHHOT
iHTepIoJAIil Ha KokHOMY Kpoli o oci X (mpu F, < 0) BUKOHYIOTBCS Taki
orepartii:

Fe=Fc—2x+1; Fn:Fn+yi+1; X=x-—1

AHAIIOTIYHO Ha KOKHOMY Kpoiti mo oci Y (mpu F; > 0 abo F, = 0)
BUKOHYIOTBCSI OTIEpaIlii:

222



KHuea |. lNnaHysaHHs1, MoOesno8aHHs1, sepucpikayis ma yrnpaeniHHs 8 KIC

Fe=Fe—2y+1; Fi = Fu—Xie1; y=y-1

3mina 3Haka (QyHkoii Fe roBOpHTH Tpo Te, MmO TOYKa
THTEePIOJISIIIHHOT TpaeKTOPIl BBIMIIIA B KOJIO pajiyca R 3 BimxuneHHsM, 10
HE TIEPEBHIIY€ OJIHIET TUCKPETH.

PizHOMaHITHICTD aJITOPUTMIB IHTePIIOJIALIi MOSICHIOETBCSI
HEOOXIIHICTIO KOMIIPOMICY MDK TMparHeHHsSM JI0 BHCOKOi TOYHOCTI
00YHCIIeHb 3 OJTHOTO OOKY, 1 Oa’KaHHSM BKJIACTHCS B MIiHIMATBHHH 32 4aCOM
IHTEPIONSIMIHHANA UK 3 1HIIOTO0 OOKY. 3aBEPIIUBINU PO3TIISA MPOOIeMHU
iHTEepmoALii, mepeiieMo 10 ueproBoi ¢a3u po3B’SI3KYy TeOMETPHYHOL
3aJ1a4i, 110 MOJIATAE B YIPABIIHHI CIIIKYIOUUMHU PUBOIAMH T101adi.

6.4. YnpaB.iHHsi (pOPMOYTBOPEHHSIM JeTaJleil y CIiIKyIouomMy
NPUBO/Ai TEXHOJOTTYHOT0 00JIaTHAHHS

Bakmounnii eran (Tpers ¢asza) peanizaiii reOMeTpUYHOI 3aadi
MOJIATAa€ Yy BIANIPALIOBAHHI KEPYIOUUX JUCKPET CIIIKYIOUHMHU MPHUBOJAMH
nosavi B pOPMOYTBOPIOIOUIN cucTeMi KoopauHaT Bepcrara. Ha puc. 6.29
MpeJCTaBIeHa CXeMa CIIJKYI0YOTO TPUBOAY, IO € Yy3araJlbHEHHIM
JIOCTaTHbO  JOBUIBHOT  CTPYKTYpPH  CHiAKYIOUYHMX  TNPHUBOMIB, 5Kl
3aCTOCOBYIOThCA y IpUCTposx UIIY.

Dx Xasic D= Xage ™ Xquam

{ Haxonuuysau ; ; Ludpo-
brok 3a/1aHoT Busnauenns AHANOTOBHit l) PEl"yJ'ﬂOG?MHH»BHKOHanHH

IHTepHOIALIT abComoTHOT HEY3TOJIKEHOCTI HepeTBOpIoBaY TIPHBiJ opraH
KoopauHaTH X
T Xy

Haxomimaysau
(gaKTH YHOT
a0COIOTHOT
KoopauHaTH X

D¥=k*D

Jarunk
3BOPOTHOTO
3B’ 3Ky Mo [
TIOJIOKEHHIO

Amnanoroso-
mmdposuit |4
MepPETBOPIOBAY

Dy Hakonnuysaa
3a/1aH01
a6comoTHOT
koopauHatn Y

» o

Haxomimaypau

Dz 3a/1aHO1
abcomoTHOT - -

KoopauHatn Z Mpucrpiit YITY

Puc. 6.29. Bionpayiosanns kepyrouux ouckpem ciioKyiouumu
npueooamu nooavi

AOCOIOTHA 3a7aHa KOOPIHMHATA X5 YTBOPIOETHCS Y HAKOMMUYyBadi
aOCOJIIOTHOT ~KOOpIMHATH 13 BpaXxyBaHHAM 4YEProBOrO 3aBJaHHS Ha
BiNIpanboByBaHHsI DX Ta BCTAHOBIIEHOT JUCKPETHOCTI CIIIKYFOUOTO MPHBOIY
TEXHOJIOTIYHOTO OONanHaHHs. J[aT4uK 3BOPOTHOTO 3B'SI3KY MO TTOJIOXKEHHEIO
nepenae npsmy (aHaTOroBy) iHGOPMAIIO MPO TMEPECyBaHHS BHKOHABYOTO
oprany 0 aHanoroBo-idpoBoro neperBoproBaua (AL[IT) mis mpuiimanus i
00poOku curHamy B mpuctpoi UITY. AOcomorHa (akTHuHA KOOpIMHATA
BHUKOHABYOTO OPTaHy Xpaxr YTBOPIOETHCS Ha MifcTasi nux ganux 3 AL ta i3
BpaxyBaHHAM JIMCKPETHOCTI CITIKYIOYOTO TIPHBOJLY.

YHpaBiiHHSA CHIIKYIOUUM TPUBOJIOM 3IIMCHIOETBCS HA IMiACTaBi
BU3HAUCHHs pi3HMII D 3HaueHb aOCONOTHHUX KOOpAWHAT y OJOIi
HEY3TO/DKEHOCTI, MEPEeTBOPEHHS IIHOTO KOJOBOTO 3HAYEHHS B aHAJOTOBUl
curHan Dy, sixuit i Oyne BiAmpanboBaHWA TPUBOJIOM MOJadi BUKOHABYOTO
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oprany 10 THX IIip, TOKH HEY3ro/ukeHicTh D He crane HymboBow. B
pe3yibTaTi CHiAKYIOUMi mpuBin Oyne TpuBEACHUH Yy pyx 1 micnd
nepecyBaHHs BUKOHAaBYOTO OpraHy Ha BeNM4MHy DX JaTdWk 3BOPOTHOTO
3B'S3Ky TIO TIOJIOKEHHIO 3adikcye 1€ Yy BIAMOBIAHOMY CHUTHam, 1
CIAKYIOUHI MPUBII 3YITHHUTHCS.

Onnak, KpiM BHKOHaHHS OCHOBHOI (YHKIT 1O yIpaBIiHHIO
(OPMOYTBOPEHHSIM JIeTAJICH, CIIAKYIOUHA MPUBI IMOJadi BUKOHYE IIe U
Taki GyHKIIi1 KOHTPOJIIO:

— KOPEKIisi CHCTEMaTHYHUX MTOXHOOK BEpCTaTa;

— KOMITEHCaIlis CTaj0i MOXHOKHU CIIIKYIOUOTO MPHBO/LY,

— YCYHEHHSI TIepeXiTHIX TUHAMIYHUX MMOXUOOK y KaHalli 3BOPOTHOTO
3B’ A3KY.

Maroun Ha yBa3i Te, MO peanizaiis MUX (QYHKIINA 3AIHCHIOETHCS B
cucremi UIIY mporpamMHO, yMOBHa CTPYKTYpHa cxXeMa OJIOKY YIpaBIIiHHS
BUKOHABYMMH CJIIKYIOUMMHU TPUBOJAMH Tojadi 300pakeHa Ha puc. 6.30.
bnok cknmamaeTbes 3 TaKMX KOMIOHEHTIB: OJIOKa KOPEKI[ii CHCTeMaTHYHUX
MOXWOOK TO3WINIOHYBAaHHS; OJIOKA MacWUBY KOHCTAaHT Ta KOPEKIIIH
CHCTEMaTHYHUX TOXHOOK; OJOKa TOCTIOBHOI KOpEKIii, MOPIBHAILHOTO
MPUCTPOIO.

InTepnonsarop

1 2
! L]
. . udpo- .
Brnox nmociioBHOT o o )
OK HOCMAOBHOL | ) apanorosmii |- Perymoennit
KOpeKIii TIpUBIJ
TIePETBOPIOBAY
i ) 7
brok xopexkuii Amnanoroso- /laTynK 3B0OPOTHOrO|
CHCTEMAaTHYHUX OXHOOK [« undpoBuii | 3B’ 13Ky 110
TO3HIIOHYBAHHS TIepETBOPIOBAY TIOJIOKEHHIO
L) ¥
MacuB KOHCTAHT i KOPEeKILiit
CHCTEMAaTHYHUX OXHOOK .
brok ynpasiiHHs

Puc. 6.30. Cmpyxmyphna cxema 610Ky ynpagiinHs
BUKOHABYUMU CTLIOKYIOYUMU NPUBOOAMU NOOAY]

[HTEepnoNsTOp Mpalfoe Ha TOCTIHHIA HECYYii YacTOTi K y KOXKHOMY
nepiogi BupoOnsie kepyroumii curHan DX (mns koopamHatu  X), 1m0
HAJXOJUTh Y BUTISAI X5 HA BXIJI TOPIBHSIBLHOTO OJIOKY JUISI TIOPIBHSIHHS
HOro i3 CHTHaJOM 3BOPOTHOTO 3B’SI3KY Y BUIJIAJI CKOPUIOBAHOTO Xgaxr-
HeysroukeHicTs 4epe3 OJIOK MOCITIOBHOT KOPEKIIii Ta aHaioro-1mugpoBHii
MEPETBOPIOBAY KEPYE PEryIbOBaHUM IMPHUBOIOM, a CUTHAI 3BOPOTHOTO
3B'S3KYy IICHSA TPOXOJ/DKEHHS Yepe3 aHaIoTo-IM(ppPOBUN TepeTBOpIOBaY 1
OJIOK KOpPEKI[ii CUCTEeMaTHYHUX MOXHOOK TMOBEPTAETHCS J0 TOPIBHAIBLHOTO
OJI0KY.

Kopekuis _cucteMatuyHux moxuOok Bepcrara. Cucremarnyna
MoX1MOKa BUHMKA€E BHACTIIOK MEXaHIYHUX 3a30piB 1 JOMYCKIB Y BUKOHABUUX
MeXaHi3Max MPHUBOJIIB Moaui BepcTara (3a30pu B KYJIBKOBUX Mapax “rBUHT
— raiika”, omopHHX mapax). lmes KOpekiii mojsrac B TOMY, IIO MOBHE
NepeMilleHHs] B3Z0BX KOOPAWHATHOI oci po30ure Ha iHTepBamu D i mis
KOKHOT K-01 TOUKHM Ha MeXi CyCiHIX IHTEpBaIiB 3 BU3HAUYCHUM 3HAYCHHSM
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a0COTIOTHOT KOOPJIMHATH Xop 3a3/1AJIET1Ib BCTAHOBJIEHA HEOOX11HA KOPEKIis
Ok. Yci kopekirii 30epiratoTbCst B MACHBI KOHCTAHT 1 KOPEKITii.

HeoOxigHicTh KOpeKI[ii BHHHUKAE TOMI, KOJHM 3ajaHa (haKTHYHA
abCOFOTHA  KOOpJAMHATA X, BHUKOHABYOTO OpraHy 30iraerscs 3
a0COTIFOTHOIO KOOPJIWHATOI 4eproBoi Touku Kopekiii. Lle BimOyBaerbes,
KOJIM TIPOMIEHUH Bifl moTmiepeIHbO1 TOUKM Kopekii muisix DS mepesumrye D.

ANTOPUTM KOPEKIIii CHCTEMAaTHUYHHX MOXMOOK TMOKa3aHWW Ha PUC.
6.31. 3a HeoOXimMHOCTI BpaxyBaHHS BIUIMBY Ha MOXHOKY, 110 0OYMOBIICHHIA
3MIHHUM HAalpsIMKOM pyXy, B QITOPUTM JOJAlOTh Taki MPOLEAYpH:
BU3HAYCHHS MOMEHTY 3MIiHM HamnpsMKy pyXy BHKOHABYOTO Oprasy,
BU3HAYCHHS 3HAKa 3MiHM HANPSAMKY (3 OJATHOTO HANpSMKY Ha Bil' €eMHUI
YM HAaBITAKU), KOMIICHCAIIIT 3a30DYy.

Komnencartist _cranoi  moxuOku _ciigkyroudoro mpuBoay. Crana
MIBUJKICHA TOXHMOKa  CHIAKYIOWOTO TPHUBOJY HE  3al€KUTh  Bif
3alporpaMoOBaHOro IIIsAXy. BoHa TMM MeHIna, yuM OUThIIHHA KOEQilieHT
MiACUJICHHS TO IBHAKOCTI. [IpW TOCTIHIA MIBHIKOCTI MOJad4i cTrana
MIBUAKICHA ITOXMOKA ITOCTIHHA.

Puc. 6.31. Aneopumm xopexyii cucmemamuyHoi nOXubKu
VY 3B’s3Ky 3 IIUM KOMIIEHCAIIISI CTAIO1 MOXUOKU MOKJIMBA MUISIXOM
BBEJICHHS B KOHTYp VIpaBIiHHSA uepe3 OJOK TMOCHIJOBHOI KOPEKIIil

. . . Dx
J0JIaTKOBOrO curHairy DV, mpomopIiiiifHOro 3ajaHiil MIBHIKOCTI T (st
koopauHaTH X), 1e T — nepio]1 MOCTIHHOT HECYy40T YaCTOTH
Dx
Dv=k,— =k,Dx,
T

ne ki 1 ko — xoedimieHTH IpOTMOPIIHHOCTI.

3 popmynu BUAHO, IO KOMIEHCYIOUUI CHUTHAI (POPMYETHCS MUIIXOM
MHOKEHHSI PE3yJIbTaTy IHTEpIONALIHHIX pO3PaxyHKIB Ha MOCTIHHHIMA
KoedilieHT, SKUi Moke OyTH 3aJaHMii 3 TaHeli oreparopa, y TeKCTi
VIPaBJIAIOYO1 MPOTpaMH, Y MacHBi KOHCTAaHT a00 OTPUMAHHMU MUIIXOM
PO3paxyHKIB.

YcyHeHHs NepexiIHuX JTUHAMIYHUX MOXHOOK. [loMITHUM mKepenom
TMHAMIYHUX MEPEXiTHUX MOXUOOK € CTPHOKOTOAI0HT 3MIHH HEY3TOIKEHOCT1
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npuBoay. IlpuumHa Takoi 3MiHM TIOB si3aHa 3 POOOTOIO OJOKA KOPEKIIil
CHCTEMaTHYHUX MOXUOOK MO3MIIIOHYBAaHHS, 10 MUTTEBO 3MIHIOE€ 3HAYECHHS
CUTHAIly, SIKMA HAAXOOUTh 3 TIEPETBOPIOBaYa 3BOPOTHOTO 3B’SI3KY TI0
MIOJIOKEHHIO, TIPU MPOXO/HKEHHI BUKOHABYOTO OPraHy yepe3 TOUKY KOPEKIIii.
Pi3ka 3MiHa 3HAYCHHSI CUTHATY 3BOPOTHOTO 3B’ 3Ky BUKJIMKAE BiNMOBITHUI
CTpUOOK HEY3TOKEHOCTI CliKyouoro npuBody. Lle 30ymkye quHaMivHAn
MEepexiTHU TpOoIEeC, M0 TAaKOX BIUIMBAE Ha HEY3TO/DKEHICTh, TOOTO
IMHAMIYHY MOXUOKY CIIIKYIOUOTO TPUBOY.

YcyHeHHST TOAIOHMX — JUHAMIYHMX  TOXHOOK  3MIMCHIOIOTH 32
JIOTIOMOTO0 CTIEIIAJIHBHOTO AJITOPUTMY TUIABHOI JIKBIAIlil HEY3rOJKEHOCTEH,
0 CTPUOKOMOIIOHO 3MIHIOIOTHCS. Llel anroputM IOUIIBHO PO3MICTHTH B
610111 TOCITiIOBHOT KOpeKIIii. B 0CHOBI allrOpUTMY JISKUTh HACTYITHA CTPATET s
HAWOUTBII CIIPUSTIMBUM, 3 IUHAMIYHOT TOUKH 30pY, € YIPABIIHHS, IIPU IKOMY
3HAYeHHs JBOX TIOCIIIOBHO BHJIAHUX HAa  PErylbOBaHUHA  TPHUBIA
HEY3TO/DKEHOCTEH PpO3pPIBHAIOTHCS Ha BEIWYMHY, IO HE TmepeBuirye 5%
3HAYCHHs HAWOLTBIIIOT HEY3T0JKEHOCTI.

ANTOpPUTM yCYHEHHS /Il KOOpIUHATH X HaBeJIeHU Ha puc. 6.32.

Puc. 6.32. Aneopumm ycynenHss OUHAMIYHUX NEPEXIOHUX NOXUOOK

3MICT aNrOpUTMy CKJIAAIOTh TakKi MPOILEIYpH. BU3HAYCHHS
3HaueHHS 1 3Haka pi3HULI D, Hey3ropkeHocTel y cycinHix nepiogax: i-my i
(i —1)-mMy; mOpiBHSHHS OTpPUMaHOI PI3HUII 3 eTanoHOM D Kopekiris
HEY3TO/DKEHOCTI B I-My TEepioIi, SKIIO PI3HHUI MEPEBUIIYE TaJIOH, BUIa4Ya
HEY3TOJDKEHOCTI B aHAJIOTO-IIU(POBHIl TEpeTBOPIOBAY.

6.5. Peanizauist 1oriunoi 3a1a4i B cucTeMax eJIeKTPOABTOMATHKH

npucrpois UYIIY
6.5.1. CTpykTypa JioriuHoi 3a/1a4i B cHCTeMAaX eJIeKTPOABTOMATHKHU

npucrpois YIIY

Ha cywacHux Bepcratax, KpiM OCHOBHHX omeparii o0poOku,

MJISITaloTh AaBTOMATH3Allll YMCIIEHHI JOMOMDKHI oOmeparii, siKi YyMOBHO

HA3MBAIOTLCS  OMEpaIlisIMM  TEXHOJIOTIYHOTO 3a0e3nedeHHs. Jlo mmx

JTOTIOMDKHHUX OTIepalliii BiTHOCSATHCS. KEPyBaHHS aBTOMATHYHOIO 3MIHOIO

IHCTpYMEHTa, KepyBaHHS MEPEKITIOUEHHSIM Y TPUBOJax IM0/1adi, OB’ i3aHe 3
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oOMeXeHHSIMH po00U0i 30HHW;, KEpyBaHHS IEPEKIIOUEHHSIMH Y TPUBOJI
TOJIOBHOTO pYyXy; KEpyBaHHS 3aTUCKHUMH IPHUCTPOSMH, OXOJODKEHHSM,
3MallyBaHH;IM, TEPEeCyBaHHSIM OTOPOJDKEHHS Tomo. Bcei mi  ¢yHKmii
BUKOHYIOTBCSI CHCTEMOIO ITMKJIOBOi €JIeKTPOABTOMATHKH, sKa 3abe3rnedye
MIATOTOBKY 0 poOOTH, poOOTYy BepcTaTa y 3aJaHUX PeXUMax, iHAWKAIiIo
CTaHy eJIEKTPOOOaJIHaHHS BepcTara i caMoi CHCTEMH aBTOMAaTHUKU B YCiX
peXxuMax, BHXiJ 3 aBapiiiHMX CHTYyalliii, 30epexeHHs iH(opmamii mpu
BIJIKITIOYCHHI1 KUBIICHHS, 3aXUCT €JIEKTPOOOITaTHAHHS TOIIIO.

TakuMm YMHOM, TIiI cucmemor YUKIOB0I eneKmpoasmomMamuxy
PO3YMIIOTh CHCTEMY aBTOMAaTHYHOTO KEpyBaHHS MeXaHi3MaMH Ta TpylaMH
MEXaHi3MiB, TMOBEJAIHKA SKAX BHU3HAYAETHCS MHOXXMHOKO JIUCKPETHUX
oreparliii 3 BIIHOMIEHHSMH CIIAyBaHHS Ta mapanenizmy. [Ipumuomy oxpemi
onepauu HIIIIOIOTHCA CNCKTPUYHIMH KEPYIOUHMH CUTHATIAMH, & YMOBHU ix
3MIHH ~ (QOPMYIOTHCSI TiJf BIUIMBOM IHGOPMANIWHUX CHUTHANIB, SKi
MOCTYMAIOTh 3 O0KY 00’ €KTa yIpaBIIiHHS.

CucteMr IIMKIOBOI  €JIIEKTPOABTOMATUKU  CTBOPIOIOTBCS  JUIS
PO3B’ A3KY J102iunoi 3a0aui YITY.

Jexommosumis sorigyaoi 3amaui YIITY Ha ckimagoBi HaBeneHa y
Tabmn. 6.1.

Tabmuus 6.1
JlekoMmo3wuiisi pearizaii goriunoi 3amaui YITY
PiBenn CTpyKTypHHi Enementn peanizamii
KOMIIOHEHT
1 Jloriuna 3amaya | CucrtemMa LMKIOBOI €JIEKTPOABTOMATHKHU
qIry BeEpcTara
2 [Mimzanaai YITY VYrpaBisirodui  OPUBOJM  JUCKPETHUX
MeXaHi3MIB  ab0 Tpyn  MeXaHi3MiB
BepcTara
3 Hukou YI1Y OxpeMi BYy31H JUCKPETHUX MEXaHI3MIB
BepcTara
4 Oneparrii BukoHaB4i IBUT'YHU BY3I1iB

B pesynbrati gekoMmo3uiii 3a piBHIMH peainizanii ¢pyHKIiH JoridHa
3a/lavya pO3MaaEThcsl HA OUTBINE YUCIIO HE3AICKHHX, aje MOB’SI3aHUX MK
co0o10 Yepe3 B3aeMHI OJIOKYBaHHS nid3aday, e OKpema Ti3aaada OMucye
UKJITYHU TIPOIIeC AESKOTO JUCKPETHOTO MeXaHi3My (00’ €kTa) Ha BepCTaTi.

[lin  npoyecom  yuxnosoi  enexkmpoasmomamuky  PO3yMIIOThH
BIJIMOBITHUM YHHOM TIOJJaHy MPOTpaMy VIPaBIIHHA B peaJbHOMY dYaci
JESKAM TUCKPETHHUM MEXaHi3MOM a0o TpyIor0 MEXaHi3MiB BepcTara.

[Ipomec ckmamaeTbes 3 OKPEMHX CUTYAIlld, KOXKHA 3 SIKUX pealizye
(GyHKIIIO YOPaBIiHHA B JESIKOMY CTaHi KepOoBaHOTO 00’ e€kTa. B KOHKpeTHHIA
MOMEHT 4Yacy B KOXXHOMY IMpolleci Mi04oi0 (aKTHBHOK) € JHMIIE OJHA
CI/ITyaIIUI Koxna cmyaum CKJIAAa€ThCsl 3 JEeKUIbKOX ¢a3. B meprriit
3MIIICHIOETHCS TIPUIOM 1 MIArOTOBKA IAaHUX, HEOOXIIHUX IS BUKOHAHHS
JOTIYHUX Jiif 1 po3ramyxenb. [lani BUKOHYeTbCs (paKTUYHHIA aHaATI3 TaHUX 3
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HACTYITHUM NPUHHATTAM pimieHHs. [10TiM BUKOHYIOTBCS ZTii y BiAMOBIAHOCT1
3 IPUHMHATUM PIllICHHSIM, aie y il (a3l MO>KIIMBi BapiaHTH.

SIkmio 3MiHa cuTyallii He nepeadavaeTses, To i Jii OyAyTh MOsIraTH
y TATPUMIN HEOOXIMHUX XapaKTEPUCTUK BUXITHUX CHTHATIB. SKIIO
MPUIHATE PIICHHS] PO MepeXiJ 10 HOBOI CHUTyallii, TO OyayTh BHKIMKAHI
Iii, TMoB’si3aHi 13 3aBEpUICHHSAM CHUTYyallil, fKi 3a CYTTIO MOXYTh OyTH
BiJHECEHI JI0 HACTYMHOI CHUTYyallil, OCKUIbKH € YacTHHOI IMpOIecy
BU3HAYCHHs 1 TIOYAaTKOBOTO 3HAYCHHsA. 3a 1M BapiaHToM (aza
3aBepIIyeThCsl (aKTHUYHUM TPU3HAYEHHSM HOBOI CHUTyallii MO JaHOMY
nporiecy. YNpaBIliHHS CUTYAI[ISIMHA IIUKIIYHO (CHHXPOHHO) MEPEIaEThCs Bifl
onHi€] aKTUBHOI CHUTYyaIlil OJHOTO TpoIlecy IO iHIIOT aKTUBHOI CHUTYyaIlii
iHmoro mpouecy. Ha mro mporuenypy MOXYTb HAaKJIaJaTHCS aCHHXPOHHI
MIPOIIECH, SIKI IHILIIOIOTHCS 32 IEPEPUBAHHSIM.

B3aemonisi cTaBUTH Tepen TMPOIECOM 3aBJaHHS IO BUKOHAHHIO
nesikoi HOBOT (yHKINNI. 3aBIaHHS MOXYTh HAJIXOIUTH 13 30BHINIHBOTO
Cepe/IOBUINA,  BiJ  30BHINMIHIX 1O  BUIHONICHHIO JI0  CHCTEMH
€JIEKTPOABTOMATHUKM TMPOIECiB yHpaBiiHHA a00 BiJ IHIIUX MPOLECIB
CHCTEMH €JIeKTPOABTOMATHUKH, HAPUKIIA/. 3aBAAHHS MOYAaTKOBOTO 3aITyCKy
BCIX  MPOLECIB  €NIEKTPOABTOMATHKH,  3aBIaHHS  TEPEBEJCHHS B
aBTOMATHYHUHA PeKUM poOOTH €IeKTPOaBTOMATHKH; 3aBJJaHHS Ha aBapiiHy
3YMHUHKY pPOOOTH €NIeKTPOAaBTOMATHKH, 3aBIaHHS Ha BiANPaIFOBaHHS
GyHKIIH, OB A3aHMX 13 TOYAaTKOM ab0 3aBEpIIEHHSM  YIPaBIAIOYO1
nporpamu  YIIY; 3aBmaHHs Ha  BiAmpamfoBaHHS  IUKITIB-(YHKIIIH
ynpasisitouoi porpamu UITY Tomo. Takum 4mHOM, BCi CKIIATHI MUKIIYHI
MPOIIECH, IO BUKOHYIOThCS Ha Bepcerati 3 UITY, MokHa mojaTé y BUTISAL
OUKITIB ~ AaBTOMATUKA 10  BIANpAIIOBAaHHIO  TUIIOBUX  OMeEparlii
TEXHOJIOTTYHOTO 3a0€31EeYCHHH.

Luxnom aemomamuxu Bepctata 3 YIIY Ha3zuBaioTh (QiKCOBaHY
(He3MiHHY) TOCIIJOBHICTh JIiH, SIKY BUKIMKAIOTh B YIPABJISIOYii Mporpami
UITY 3a imentudikaropom ii Tumy. Llukn aBTOMaTHKU CKIaga€Thes 3
oreparlii, IpuIoOMy IMiJ onepayicio MOKHA PO3YMITH OyIb-SIKy HE3AICKHY
IiI0  JMCKPETHOTO MEXaHi3My, sIKa BHKOHYETHCS OJHHUM JBUTYHOM,
BIJIKPUBAETHCS CAMOCTIHHMM KEpYIOUMM CHUTHAJIOM, a TPH 3aKpUTTI
MIATBEPIKYETHCS abo HE MIATBEPIUKYETHCS iHpopManitHIM
(cnoBiIIaKYMM) CUTHAJIOM.

B ynpasnstouiii mporpami UITY 3acTocoByroTh Taki ineHTH(DIKaTOpH
(inopmartiiiHi ciioBa Kaapy) AJIs omnepalliii TeXHOJOTIYHOTO 3a0e3MeYeHHS:
“@Oynkmis  momawi”’, “IIBmakicte  rojoBHOro - pyxy’, “@yHKIisA
iHCTpyMeHTa”, “ JlomomikHa QyHKITiS” .

Indopmaniiine cioBo “ ®yHkuis nogayvi’ BHU3HAYAE PE3YIbTYIOUY
MIBUJKICTh TOJAAYi, SIKYy 3alMUCYIOTh I aapecoro F micns ycix cimiB 3
PO3MIpHUMH TIEpEeMIleHHAMHU. SIKIO0 HEOoOXiHO BU3HAYMTH CKJIQJIOBI IIi€l
IIBUJIKOCTI 32 KOOpJAMHATAMH, TO ajpeca F 3ammcyerbes Ge3mnocepenHbo 3a
PO3MIpHUM TEpeMilIeHHsIM 1I1i€l KOOpAWHATH. PO3MIPHICTH MIBHIKOCTI
MoJiavi KOAYETHCS B 3aJ€KHOCTI BiJl BCTAHOBJICHOI B KaJpi MiArOTOBUYOT
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¢oynkuii: G94 — B mm/xB, G95 — mm/06epT.

Inpopmaniiine  caoBo  “llIBuakicTe  roI0BHOIO  pyxy’
MIOYMHAETHCS 3 aIpecu S 1 BU3HAUA€E JiHIMHY MIBUIKICTb TOYKHA KOHTAKTY
IHCTpYMEHTa i3 3aroToBKOI0 ab0 4YacToTy oOepTaHHs ImmuHaens (croia).
BapianT momaHHsS pO3MIpHOCTI IIBUAKOCTI TOJIOBHOTO PYXY KOJYETHCS B
3aJIeKHOCTI BiJl BCTAaHOBJICHOI B Kajpi minrotosyoi ¢pyHkiii: G96 — B M/xB,
G97 — 00/xB.

3HaueHHs MIBUKOCTI BU3HAYAETHCS KOMOIHAIIE UG, MO CIIAYE
3a aJpecoro iHPOPMAaIlIHHOTO CIIOBA.

JInsi  KOAyBaHHA IIBHUJKOCTEH TOJ@4i Ta TOJOBHOTO PyXY
3aCTOCOBYIOTh TaKi METOJHU. TPSMOTO TO3HAYEHHS, TEOMETPUYHOI Ta
apu(MeTHYHOT IpoTpeciid, CAMBOIIYHUH.

Memoo npsmoco nosHauenHs € HaUOUIBII HAOYHMM 1 TOMY
PEKOMEHJIOBaHMM:  IBUAKICTh  moaaui 20 MM/XB  3ammCyeThCs
yotupuzHayauM uuciaom FO0020, cmoBo 0800 mo3Hauae BHUKIMK IUKIY,
KM BCTAHOBITIOE 4acToTy obepranns 800 xB ™.

[Ipu komyBaHHI Memodom eeomempuunoi npoepecii TIBUIKICTH
MoJiavi Ta TOJOBHOTO PyXy YMOBHO IIO3HAYalOTh JBO3HAYHHM KOJIOM B
niamazoni Bim 00 mo 99, a pmilicHi 3HAYCHHS YTBOPIOKOTH T'€OMETPHUHY
nporpecito: 0; 1.12; 1.25; 1.40; ...; 80 000.

KonyBanus memooom apugpmemuunoi npoepecii miependadae
MOJAaHHS IIBUJIKOCTEH IMMOJa4i Ta TOJIOBHOTO pPYXy TpHU-, YOTHpHU- abo
I’ STU3HAYHUMM KOJOBMMH uyHcnamu. llepma 1udpa KOJOBOTO dYHCIa
MpeicTaBiIsie cO000 JECATKOBUI MHOKHHK, 3HAYCHHS SIKOTO Ha 3 OLUIbIIE
KUTBKOCTI IU(p JIIBOPYY BiJi KOMH Yy 3HAYE€HHI HIBUAKOCTI, IO KOJYETHCS.
SIKio 4mcIo, mo KoAyeThes, MeHe 3a 1, To nepia nugpa KogoBOro yucia
YTBOPIOETHCS BHpAXyBaHHSAM 3 YHCIA 3 KUIBKOCTI HYINIB, IO CTOSATH
MpaBoOpyd BiJ KOMH y 3Ha4eHHI IMBHAKOCTI. HacTymHi mmdpu KomoBoro
YHcia MO3HAYal0Th 3HAUEHHS IIBUIKOCTI, OKPYIJIEHE 3 TOYHICTIO JI0 JBOX,
TppOX ab0 4YOTOprOX 3HaKiB. Hampukmazn, 3nauenHs mBuakocti 150,3
KOAYEThCS TpU3HAYHUM KojoMm 615, dorupmsznaunum — 6150 Ta
' sTu3HaYHEM - 61503,

Cumeoniunuii  MemoO  KOJIyBaHHS  Tiependadae  MO3HAUYCHHS
MIBUJIKOCTEH MMOJa4i Ta TOJOBHOTO PyXy YMOBHHUM YHCJIOM 3 JBOX a0o
Oinpiie po3psigiB. CyTHICTH IBOTO METOJY MOJAETHCSA Yy BUTIISI TaOIHUIIL
BIJIMOBITHOCTI B IHCTPYKIIil 3 MpOrpaMyBaHHs JUIsi KOHKPETHOTO BepcTaTa 3
qIry.

Inpopmaniiine CJI0BO “ DyHKUin iHCTpyMeHTa”
BUKOPHUCTOBYEThCS JUISl TIPU3HAYCHHS IHCTPYMEHTA i HOro kopekropa (st
KOpeKIii TpaekTopii pyXy 13 BpaxyBaHHSM pajiyca 1 JOBXKUHH
iHCTpyMeHTa). DYHKINSI IHCTPYMEHTa 3aJa€ThCS KOJIOBHUM YHCIOM I
anpecoto T 3 oxHiero abo ABOMa rpynamMu Iudp. Y mepuioMy BUMAAKY CIOBO
BKa3ye TUTbKA HOMEP BUKIMKAHOTO IHCTpYMEHTa abo HOTo MO3UILil, a HOMep
KOPEKTOpa IS IIbOTO IHCTPYMEHTA BU3HAYAETHCS 1HIIIUM CIIOBOM 3 aJJPECOI0
D. V nmpyromy Bumanky apyra rpymna Iu@p BH3HAUYa€e HOMEp KOpEKTopa
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JIOBXXUHHM, TOJIOKEHHsT abo nmiamerpa iHcTpyMeHTa. Hampukinan, y cioBi
T1218: T —anpeca; 12 — Homep iHcTpyMeHTa, 18 — HOMep KopekTopa. SKIo
pPOTrpaMyeThbcss HOMEp IHCTpyMEHTa 0e3 BKa3zaHHS HOMepa KOPEKTopa, TO
apyra rpymna nuudp mMictuThs Hy’i, Hanpukiayn, 71200. Skmo nporpamyeTbes
HOMEp KOpEeKTOpa Uil 3aJaHOTO B OJHOMY 3 TIONEpeIHiX KaJpiB
IHCTpYMEHTa, TO HyJi MICTHTD Tiepiia rpyma udp, Hanpukian, 70018.

Indopmaniiine caoBo “lomomixxkHa  ¢QyHKuis®  BU3HAUYaEe
pPI3HOMAHITHI KOMaHOW IMKJIOBUM MEXaHi3MaM  eJIeKTPOaBTOMATHKH
BEpCTara, a Takoxk camomy npuctporo UITY.

JlonoMibkHI (YHKIIIT 331al0ThCSl CJIOBaMHU 3 ajpecoro M i yMOBHUM
IBO3HaYHUM KojoM B piamaszoHi Big 00 mo 99. [leski 3araibHOTPUAHATI
nonoMixHi GyHKIIIT HaBeeH1 y po3aiti 7.

IHmi gomoMikHi QyHKIIT BU3HAYAIOTh MPH CTBOPEHHI KOHKPETHOTO
BepcraTa 1 KOHKperHoro mpuctporo YIIY. B omHoMy kampi moxxe OyTH
3aIMCaHO B MOPSIKY 3pOCTaHHS KOJOBHX HOMEPIB JIeKUTbKa KOMaH PI3HAM
BUKOHABYMM MeXaHi3MaM BepcTara.

JIUCKpeTHI MeXaHi3MH BepcTara MOXKHa MOJUIMTH Ha HACTYIHI
(GyHKIIOHATBHI TPYNH: TPUBII TOJOBHOTO PYXY 1 IIMUHAENH; AUCKPETHA
rpyna y MpHBOJAaxX IMOJAadi; MEXaHi3M aBTOMATHYHOI 3MiHHM IHCTPYMEHTA;
MEXaHi3M aBTOMAaTHYHOI 3MIHM 3aroTOBKH;, 3aTHCKHI MPHUCTOCYBaHHS
BEepCTaTa; MeEXaHi3M MNPUOUpAaHHS CTPYKKH, CHUCTEMa OXOJIOKEHHS;
JIOHeTH; 3amaHg 0alOka 1 MiHONBP TOKapHOro BepcraTa Ta iHmI. OKpewmi
MeXaHI3MH MOKYTh BUKOHYBATH HE OJMH, a JIEKUIbKAa B3a€MOBHUKITIOYAIOUNX
IIUKITIB, SIKI HA3MBAIOTHCS OPTOTOHAIBHUMH. SIK MPUKIATN OPTOTOHAIBHUX
TPyl LUKIIB MOXHA HAaBECTH TPyNy IHMKIIB 3MIHU Jiala3oHiB YacTOTH
obepranns mmuuAens (M38, M39), rpymy UMKIIB BHOOPY HANpsIMKY
obepranns 1 3ymuHenHs mmmHAeAs (MO03...M05). [luxmun nomyky
iHctpymenta (700...799) 1 1MKIM BKIIOYEHHS YacTOTH OOCpTaHHS
mmuHaens  (S00...S99) Takok MpeacTaBiAOTh TOIOHI OPTOrOHANBHI
TPYIIH.

Takum 4yMHOM, 3arajbHa CTPYKTypa JIOTIOMDKHOTO TEXHOJIOTIYHOTO
3abe3neueHHs MoOyI0BaHa 3a 1€PapXidYHOI0 CXEMOI0: (DYHKIIIOHAJIbHI TPYIH
JTMCKPETHUX MEXaHI3MiB, OPTOTOHAJIBHI TPYNH LHUKIIB aBTOMATHKH JUISA
KOKHOTO MEXaHI3MYy, OoTepallii KO)KHOTO OKPEMOTO KTy aBTOMAaTHKH.

6.5.2. Opramni3aiist po60TH TUCKPETHUX MeXaHi3MIiB ABTOMaTHYHOL
3aMiHM iHcTpyMeHTa y Bepcrarax 3 UITY

PosrnsiHeMO  OUCKpeTHHWH ~ MEXaHi3M  aBTOMAaTM4YHOI  3aMiHU
iHcTpyMeHTa (puc. 6.33). ABToMaTHuYHa 3aMiHa 3IHCHIOETHCS Yy paMKax
JBOX HE3AJEKHUX LHUKIIB. IUKIY MOMIYKY MOTPiOHOrO IHCTpyMEHTa Yy
MarasuHi, KU BUKIUKAETHCS 1HPOPMAIIHHUM CIIOBOM, IO CKJIAJA€THCS 3
aapecu T Ta KOJYy PO3IIYKYBAaHOTO IHCTPYMEHTa, 1 IUKIY 3aMiHH
IHCTpyMeHTa, SKUH BUKIMKAaeThCs iH(opmamiiinum cioBom MO6. Llukn
MOIIYKY HOBOTO IHCTpYMEHTa 3a3BHYail CyMilmleHHH 3 00poOKoI0
MoTIepeIHIM IHCTPYMEHTOM.
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Puc. 6.33. Jluckpemnuii mexanizm asmomamuyHoi 3amMiHu
iHCmpymeHma

[Mukn MO6 opraHi3oBaHMI HACTYMHHM YHHOM. Y BHUXITHOMY
noJiokeHHi 3axBatu 1 ta 8 aBToOmeparopa 12 3HaXOIATHCS HA HEBEJHKIN
Bijcradi BigmoBigHo Bixg marasuua 13 ta mmmaaens 14. 3a komangoro M06
Ha 3MiHYy IHCTpYMEHTIB OOHWIBa 3aXBaTW OJHOYACHO TIOJAIOTHCS 3a
JOTIOMOTOI0 TiIPOUMITHAPIB 2 Ta 9 10 IHCTPYMEHTAIbHUX OIPaBOK Ta
3aXOIUTIOIOTH 1X (Y KOXKHOMY 3aXBaTi € BaKiIb-3aCKOK). ITicist 1iboro Baskesi
3 TIIPOLMITIHApPAMH 3aXBaTiB CHHXPOHHO 00epTaroThes riapouniinapom 11
HaBKOJIO BepTHKambHUX oceii 3 Ta 10, BUTATyIOYM ONpPaBKH 3
IHCTpYMEHTAaMHU 3 Mara3uHa Ta mmuHaens. st 3MiHu iHCTpyMEHTa KOpITyC
4 aBroomeparopa obepraerbes Ha 180° 3a mormomororo 3ydouactoro koseca 6
Ta perok, 3B'A3aHMX 3 rigpoumiiHapamMu S5 ta 7. Ilicns mporo Baxkeni
3axBariB, 00epTalOYNCh HABKOJIO CBOET OCI, BBOJISATh IHCTPYMEHTH y Mara3uH
Ta IIMHUH/ACHTb.

[HCTpyMeHTanbHI MarasuHM OCHAIIYIOTh PEBEPCUBHUMU IPHBOIAMH
1 MONIYK iHCTpPYMEHTa B I[bOMY BHUIAJKY JIOILIHLHO BECTH 32 HAHKOPOTIINM
nusixoM. i MarasuHu B 3arajJbHOMY BHIIAJKy MOXYTh OyTH 300paskeHi y
BUTJIS/II KOJIA 3 PO3OHMTTSAM Ha 3aJlaHy KUTBKICTh TO3UIIA BIIMOBIAHO JI0
KUTBKOCTI 3aCTOCOBAaHUX IHCTpyMEHTIB. Bubip HampsMKy oOepTaHHS
3MIIICHIOETBCS 13 pe3yNbTaTiB aHalizy HoMmepa mo3umii iHcTpymeHTa N,
3agaHoro B iH(opMauiifHOMy clOBi 3 ajpecoio T, 1 HoMmepa po6ouoi Ny
MO3UIIi{ IHCTPYMEHTAJILHOTO Mara3uHa.

Po3pobmi  cucteMu  LMKIOBOi  €JIEKTPOABTOMATHKH  TIEpENye
dopManbHUIT  OMUC  TUCKPETHHX MEXaHi3MIB B TPbOX pEKUMax:
aBTOMaTHYHOMY, HAJIaro/KyBaJIbHOMY (pyunoro YIIPaBJIiHHS),
HEperylspHUX cHTyamid. B ommcax mnoBuHHa OyTH mependadeHa
MOJJIMBICTh TEPEXOJy 3 PEKUMY y PEKHM IIJISIXOM BHUIUICHHS CTaHIB
MeXaHi3My, IO JOTYCKaE TaKUi mepexis.

3a KoMaH[010 3 anapecoro I Ha 3aMiHy IHCTpYMEHTa IHIIIFOETHCS
aBTOMAaTUYHUM IUKJI, 0 TIOYMHAETHCA 3 aHa3y koay Ny poOGouoi mo3umii
PEBOJIBBEPHOT TOJIOBKU. KO Tieit KoJ 30iraeThbest 3 KojoM mo3uilii N, y
AKIi 3HAXOMUTHCS BUKIMKAEMHUH IHCTPYMEHT, 3aJaHUil B YIPaBIISAIOUii
nporpami YITY, To miaTBepaKy€eThCsl BUKOHAHHS KOMAaHIU. Y TPOTUBHOMY
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BUIAJIKY 32 JOTIOMOTOI0 €JIeKTpOMarHity EM1 mpoBoIuTbCS PO3TUCKAHHS
PEBOJIBBEPHOI TOJIOBKH, IO MiITBEP/UKYETHCS KiHIIEBUM BHUMHKaueM Bl.
Jlani moBuHHA OyTH BHKJIMKaHa OOYHCIIOBAJIbHA MPOLEAYpa, IO BU3HAYAE
HAmnpsSMOK OOEpTaHHsS TOJIOBKM JIO 3aJaHOi TMO3MIll, TMicas Yoro
BKJIFOUAIOTBCS  BIJMOBIAHO  eNeKTpoMarHitu EM2  (moBopoT mpoTH
TOJIMHHUKOBOI CTpinku) a6o EM3 (IOBOPOT 3a TOAWHHHUKOBOK CTPLIKOIO).
[Tpu Oyab-IKOMY MPOXOJPKEHHI TMO3HII MOKIHMBOI (hikcallii CrparboBye
KiHIIeBUH BHUMHKau B2 1 37ilicHIOeThCsl mepeBipka 30iry koaiB N, = Ng.
Sxmo 30iry He BiAOyAeTbCS TMPOTITOM 3a3Jalerib BCTAaHOBJICHOT
TPHUBAJIOCTI Yacy, TO Iie Oyae CBIUUTH NP0 BIIMOBIEHHS, IO Oyxae
oOpoOiieHe y pexuMi HeperymspHoi curyamii. 30ir KOJIIB O3HaYae
JOCSTHEHHS 3aJaHO1 MMO3UIIil, y AKii BIIKIFOYAIOTHCS eneKTpoMarHitu EM?2
a00 EM3 B 3aneXHOCTI Bifl HANPSIMKY 00epTaHHs, 1110 3aBepuyeTbes. [Totim
BHUKIIIOUAETHCSI  elleKTpoMmarHit  EM1, a  TOlOBKa  3aTHUCKAETHCS.
[TinTBEep/HKEHHSIM HOPMAJILHOTO 3aTHUCKaHHS OyJe CHUTHal BiJ KiHIEBOTO
BUMHKa4da B3.

Jloriuna 3amada YIIY came ckmagaeThest 3 MOAIOHHX mpoueciB. Sk
UTIOCTpAIlif0 [IFOTO BHJUTUMO Y CKJIaAl PO3TISHYTOI 3a7adi aBTOMaTHYHOL
3aMiHHM IHCTPYMEHTa TPH MapajelbHUX MPOIECH: aBTOMATUYHE BiITBOPEHHS
IUKITY 3MIHM IHCTPYMEHTa, 3aTHCKaHHS-PO3THCKAHHS PEBOJBBEPHOT
T'OJIOBKH, TIOBOPOT PEBOJIbBEPHOT TOJIOBKH.

TakuM 4MHOM, iICHY€ MOKIIMBICTh HE3AJIEKHOT PO3POOKH YHCIEHHUX
OKpEeMHUX IUKIIYHUX MPOIECIB 13 BCTAHOBJCHHSAM 3TOJIOM HEOOXiJHOTO
3B’ 13Ky MK HUMH.

6.5.3. Moaesib po3B’ s3aHHS JIOTIYHOI 3a71a4i B cuCcTeMax
€JIEKTPOABTOMATHKH npuctporo 3 YITY

Y3araJlbHEHOIO MOJICJUTIO PO3B’ si3aHHS JIorigHOi 3amaui UITY moxe
cryryBaTd  (yHKIIOHATBHUM aBTOMar, Toka3aHuii Ha puc. 6.34. Ilix
(GYHKI[IOHATLHIM aBTOMATOM PO3yMIlOTh aBTOHOMHHUM MPUCTPIl (KOMILIEKC
NPUCTPOIB) 13 YITKO BUPOKEHUMH LUTLOBUMHU (DYHKIIISIMU POOOTH, Y SIKOMY
MOYKHA BUJIUTATH BUKOHABYY YacTHHY (OmNepaliiHuii aBTOMar) i Kepywouy
yacTuHy (ympaBistounii  aBromar). OmnepariiHuil Ta  ynpaBJIsFOUYMid
aBTOMAaTH  OOMIHIOIOTBCA  iHGOpPMALIHHUMHU  CHOBINylOYMMHU  (THITY
3BOPOTHOTO 3B’SI3Ky) Ta KEPYIOUMMH CHUTHAJIAMH MDK CO0OK0 Ta i3
30BHIIIHIM CEPEIOBUILIEM.

[Mpu po3w’s3ky noriunoi 3amaui UIIY sk omepariifHuii aBTOMAT
BUCTYIA€ CYKYIHICTh BHUKOHABYMX IIMKJIOBHX MeEXaHI3MIB 00’ €kra
(Bepcrara), a QyHKIi yIpaBIsSiOUuOro aBTOMaTa BUKOHYE CUCTEMa IIUKIIOBOT
eNleKTpoaBTOMaTUKU. barato nABiliKOBMX YK IUPOBUX iHPOpPMAIHHUX
curHaimiB X (Bl KIHIIEBUX Ta [UISXOBUX BHMUKAuiB, MPUCTPOIB
BiZIOOpa)KCHHSI MapaMeTpiB), SKi HaIXOAATh 3 OOKy 00’ €KTa, BU3HAYAIOThH
Horo moTouHMi cTtaH. baraTo Kepyrouumx curHauiB Y (TUIy “yBIMKHYTH-
BUMKHYTH") MiITPUMYIOTh CTaH 00 €KTa HE3MIHHUM YH MEPEBOJSTH 00’ €KT
y HOBUH cTaH. CHCTeMa LHUKIIOBOI €JIEKTPOAaBTOMATHKH Ma€ 1 30BHINTHHMA
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iHTEepdeiic, OTPUMYIOUH 330BHI BiJ] IHIIMX KEPYIOUUX MPUCTPOIB KOMAaHIH
yrpaBiiHHs (KOJW BHUKIMKAEMHX LHUKIIB), 1HQOPMYIOYM IHIII MPHCTPOT
YIIPaBIIHHS PO CBOI cTaHH (PO BUKOHAHHS OTPUMAHOTO 3aBJIaHHS).

. Indopmartiitna
Onepaiitauit ME)?:SE‘:;M I:gD MOJIETb a#
aBToMar , TMOBCAIHKH
00’ exTa o6’ exTa
Kepyroui Indopmartiitni
CUTHaJIA CUrHaJIn y X f(X) = f(a)
Indopmartiitni Kepyroui C
CHUTHAIIN .. | curnamu uerema y Cucrema X
:D Vnpasnsounit # <: LMKJIOBOT c: CZ JIOTiYHOTO c:
aBTOMAaT eNIeKpo- yIpaBiHs
ABTOMATHUKH

a) 0) 6)
Puc. 6.34. Vzacanvnena mooensv po3s’ sazanus noeiunoi 3aoaui 9I1Y:
a — cmpyKmypHa cxema @yHKYiOHAIbHO20 asmomama; 6 —mooensb
po36’ azanns noeiunoi 3aoaui 911V, 6 — pynkyionanvruii agmomam cucmemu
YUKII0801 e1eKmpoasmomMamuxu

BHyTpilHS CTPYKTYpa CUCTEMHU LUKIIOBOT €IEKTPOABTMATHKH TaKOX
nmoOysoBaHa 3a THUIOM (DYHKI[IOHATBLHOTO aBTOMara. PoJib omepariiiHoTo
aBTOMaTa Bifirpae iHdopmamiiiHa MoOJeNh TOBEIIHKH 00’ €KTa, TOOTO
MO/IeNTb BIATBOPEHUX LUKJIIB aBTOMATHKH, a POJIb YIIPABIISIOYOTO aBTOMAaTa
— CHCTEeMa JIOTIYHOTO YIpaBliHHA. SIK Kepylooui CHUTHAJIM BUCTYNAIOTh
JoriyHi GyHKIII X, [0 BU3HAYAIOTh MOTOYHUI CTaH & BIATBOPEHUX IUKIIB
ABTOMATHKH B IHPOPMAIIHHIN MOJIeNi 1 TepeXxoIu MK cTaHaAMU ITiET MOJIE,
a K iH(opMaIiiiHi CUTHAIM — Ha3BU BUKIIMKAHHUX OTeparliii abo mporeayp
{Z}, sxi € pyHKIiIAMEU cTanuX cTaHiB & 1MKIiB aBToMaruku {Z} = f(a). B
NOJANBIIOMY Ha3BU {Z} TPaHCIIOIOTHCS Y 30BHIIIHI KEPYyIOYi CUTHAIHU Y.
Jlesiki ctanu a iHdopmarliitHoi Mojeni (MoYaTKoBi, 3aKIIFOYHI CTaHH IIUKJITIB)
MOXYTh OYTH BUKOPHCTaHi y 30BHIIIHIX MPUCTPOSIX YIpPaBIiHHS. 30BHIMIH1
KepyIoUi CUTHAJIA { HAJTXOSTh 3 METOIO TTOYATKOBOT IHIIiai3aIlil [IUKITIB.

3araipHa  KOHQIrypamis  CHCTEeMH  YIpPaBIiHHS  IMKIOBOIO
aBTOMATHKOIO TMOKa3aHa Ha puc.6.35. YV mo KoHpirypamito BXOAATS:
TEXHOJIOTIYHUIN MYNbT BEpCTaTa, CUCTEMa ITMKIOBOI €JIEeKTPOaBTOMATHKH,
00’ exT (TIpeCTaBICHUI KOMIIOHCHTAMU CHCTEMH YIPABIIHHS Ha BEPCTATi),
npuctpiit UITY.

TeXHONOTiYHUI MyJIBT BepcTaTa
y X
o P ‘
VY ¥ ) ) ¥y
- Vnpasninus B Ynpaeninus B Vnpasinms B Komnonentu
Ipucrpiii CHCTEMH
Iy pyuHOMYy HEPETYJISIPHUX aBTOMaTUYHOMY S N—
pexnmi CHTYyaIIAX pexnmi ymp: -
a BepcTaTi
! ! ]
B y y
| CHII0Bi eeMeHTH |
I y

Puc. 6.35. 3azcanvua kongicypayis cucmemu ynpasninHs
YUKII08010 A8MOMAMUKOIO
v aBTOMaTUYHOMY pexuMi cucTema YIIpaBIIiHHS
eJIEKTPOABTOMATUKOIO OTpuMye Bij mpuctporo UITY xomanam g Ha 3amyck
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KB, @ CUTHAJIM @ cnoBimaroTh npuctpiid UIIY mpo 3aBepiieHHs UKITIB
Ha BEpCTaTi.

Y pydHOMY PEXHMIi OTIEpaTop 3a JOMOMOTOI0 OPTaHiB yIPaBIiHHS
TEXHOJIOTTYHOTO IyNbTa a00 maHeni ynpasiiHHs npuctporo UITY Bukmukae
OKpeMi MepeXo/ I UKIIIB a00 MOBHI IIMKJII KOMaHIaMH U.

Peaxiiisi cucTteMH LMKIOBOI €JIEKTPOABTOMATHKM Ha HEPETyJSIpHi
cutyallii (3MiHa pPeXHMY, HATUCKAHHs KHOIKHM aBapiifHOT 3YIIMHKH, TailM-
ayT, CKUJaHHS IITSIXOBUX 0OMEXYBaJTbHUX BUMUKAYIB TOIIO) MPOSIBISETHCS
y 3YIUHII BepcTaTa Ha MOTOYHIN onepartii mpy nepeBo/i y 3aJaHui CTaH.

VY BCiX pexHMax CHUCTeMa ILHKIOBOi €JEKTPOABTOMATHKH /i€ Ha
00’ ekT KomMaHgamMu y. B pesynbraTi Kepy4oi Aii BUKOHYIOTHCS TOTIOMDKHI
oreparlii TEXHOJIOTTYHOTO 3a0e3Me4YeHHs, a B Mipy 3aBepIICHHS OKPEeMHUX
eTaIliB [UX OTepaliil 3MIHIOIOTHCS 3HAUEHHSI CIIOBIIYIOUYMX CUTHAIIB X.

OOpoOka ormepariiii Ha BepcTaTi BI3YaTi3yeThCs 3a JIOMOMOTOIO
3ac00iB IHAMKAIIi IO CUTHANAX V, SIKi € MIZIMHO)KMHOIO MHOKUHH ).

Tenep posrissHeMo (a3u po3B’si3aHHa JorigHoi 3amaui YIIY vy
aBTOMaTHUHOMY pexkumi. [louatkoBa (asa rmoisisirae y  BBEICHHI
YOpaBIsAOYOi MporpamMu y mam’ stk mnpuctporo YIIY Tta nomampmioi ii
aktuBi3amii. Jloriuna 3agavya ToxaHa B YNPAaBISIOYiA  mporpami
inentudikaTopamMu (KogaMu) LUKIIB, IO BUKIMKAIOThCA. CaM ke Omuc
IIUKITIB, SIK 11 BUTIKAE 3 MOMEPEAHIX MIPKYBaHb, BXKE 3a3/1aJIeTib, Ha PiBHI
3’€IHAHHS CHCTEMHU YNPAaBIiHHA 3 BEPCTAaTOM, BBEIEHHH y TaMm sATh Ta
MOCTIHHO TaM 30epiraerbes. Jpyra ¢asza moumHaeThCs 3 0€3MOCEPETHBOTO
BUKIUKY IMKIIB, IO MPOBOJUTECS 3 POOOYOTO KaJpy YIPaBIsOYOT
nporpamu. 3 IbOr0 MOMEHTY IMOYMHAETHCS OOUHCITIOBATILHUN MPOIIEC, SKHHA
CKJIQJIA€ThCS 3 aHAJI3Y CIOBINIYIOUMX CHUTHAIIB, BUKOHAHHS TEPEXOJIIB TIO
[UKITY 3 OJTHOYACHUM BUKJIMKOM HEOOXITHHUX Omepalliil Ta mpouenyp, Buaadi
KEepYyIOUMX CUTHAJIB Ha BepcTar, ToOTO TpeTs (asza ckiiamaeThes 3 peanizaiii
OKpEeMHX OIeparliid, Mporeayp Ta iHIIOro 0e3M0CepeHHOTO YIPABIIIHHS.

Cryninp CKJIATHOCTI JIOTIYHOI 3ajadi OIIHIOIOTH IOCEPEAHbO 3a
YHCJIOM BXOJIB-BUXO/IB CHCTEMH IIMKJIOBOI €JIEKTPOaBTOMATHKU. Tomy
iCHye JeKiibka BapiaHTiB peanizamii sK caMOi CHCTEeMH IHKIOBOT
eJIEKTPOABTOMATHKH, TaK 1 11 B3aemoii 3 mpuctpoem YITY:

—cucreMy OyAylOTh Yy BUIJSAI CIEMIalli30BAHOTO  JIOTIYHOTO
aBTOMaTa 1 pO3MIIIYIOTh aBTOHOMHO Bin mnpuctporo YITY. Peamizaris
CHCTEMH TPOBOJIUTHCS Ha KOHTAKTHHX peine abo 3a JI0TIOMOTOI0
IPOrpaMOBaHUX KOHTPOJIEPIB,;

—cucrema BOymoBana y mpuctpiii UITY. Inrtepdeiic 3 mpuctpoem
YITY 3abe3meuyeThcst 3a JJIOTOMOTOIO TIPOTpPaMHO-amapaTHUX 3aco0iB.
Peaunizariis cucTeMu IpOBOJUTHCS SK MIKPOIIPOTPAaMHUN aBTOMAT;

— CHCTEMa € OJJHUM 3 MPOIECOPIB MYIBTUIPOIIECOPHOTO MPUCTPOIO
yIry,

— QyHKIIT cucTeMu MOKIagaroTh Ha mpuctpiit UITY i3 B3aemomiero Ha
IPOrpaMHOMY PiBHI.
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6.6. Peanizauisi TexHoJI0riuyHoi 3aa4i B cucTeMax ynpapJaiHHA
epekTHBHICTIO 00p0OKHU npucTpois YITY

Texuoinoriuna 3agada BHMHHKae B cucremMax YIIY Ttoxi, koim
pobounii Tporec crae 00 €KTOM YIPABIiHHS 3 METOI ONTHUMI3aIlii Horo
napameTpiB (BU3HAYEHHS MOJayi Ta IIBHIKOCTI Pi3aHHA) JJIS JOCSATHCHHS
3a7aHoi HAa BUKOHAaBYOMY pIBHI yNpaBiiHHS MeTH  (30UThIICHHS
NPOYKTUBHOCTI, 3HV>KEHHS BUTPAT, MiJABUIICHHS SKOCTI 00pOOKH).

YcnimHicTh  po3B’si3aHHA TEXHOJOTIYHOI 3amavl  IMOB's3aHa 3
BU3HAYCHHAM TaKUX [apaMeTpiB, sK sKICTb o00poOku pgeramedt 1
e(EeKTUBHICTh TIPOIleCy X BUTOTOBJICHHS. B pe3ynbrari TEeXHOJOTIYHA
3ajaya MoJisArae B JOCATHEHHI HEOOXITHOT SKOCTI AeTanell 3 HalMEHITUMH
BUTpaTaMH MpH e(PeKTUBHINA 00OpOOIIi.

JIo OCHOBHHMX TIOKa3HHKIB SIKOCTI JieTajeil BiJHOCATH. TOYHICTH
00poOKH, CTaH MOBEPXHEBOTO IIapy 0OpOOIIOBaHOT JeTalli.

[Tix ToOwHiCTIO jeTami pO3YMiIOTH CTYHiHb 1i HaOMMKEHHS 10
T€OMETPUYHO  TPABWIBHOTO  MPOTOTHIY, BKJIIOYAIOYM  BpaXyBaHHA
MaKpOTreoMeTpii, a TAKOK XBUIISICTICTh Ta MIOPCTKICTb.

OcHOBOIO peamizailii TEXHOJIOTIYHOT 3aJadi B TEXHOJOTIYHOMY
obmannanni 3 UITY € koHTpobHO-BUMIipIOBasIbHA cucTeMa [ BM.

6.6.1. KonTpoabHo-BuMipioBajibHa cuctema 'BM

OO’ extH, eranu i QyHKIT KOHTPoOJt0. KOHTPOJIEHO-BUMIPIOBATIBHY
CHCTEMY 3aCTOCOBYIOTh ISl KOHTPOJIO JeTail, IHCTPYMEHTY, OCHOBHOTO
pobouoro nportiecy | okpemux tigcucrem ['BM.

OCHOBHE TPH3HAYCHHS KOHTPOJBHO-BUMIPIOBAIBHOT CHUCTEMH —
3abe3neueHHs Oe3nepebiitHOCTI poOoUoro Mmporecy, 3amodiraHHs aBapisM |
MOUIKOJPKEHHSIM, KOHTPOJIb 32 SIKICTIO, IIOTOYHA JIarHOCTUKA | HAKOTTMYCHHSI
cTaTHCTUYHOI iHopMarii.

JIns  JOCATHEHHS BKa3aHMX IJIed KOHTPOJBbHO-BUMIPIOBAJIbHI
GbyHKIIIT BUKOHYIOTBCS Tepe]l 00poOKO0, i Yac 00poOKH, MK OKpEMUMH
orepariisMid poO0OUOTo MPOLECy | Micis 3aBepiieHHs] 00poOKH, TOOTO MOKHA
CTPYKTYpyBaTH BHKOHYBaHI (yHKuii koHTponro B I'BM 3a 00’ ekramu
KOHTPOJIIO Ta 3a PI3HUMH e€TanamMmu poO0voTo mpoIiecy.

O1xe, 00 €KTH KOHTPOJIO — € JeTalli, IHCTPYMEHTH, poOounid
MPOIIEC, a eTanmu KOHTPOIIO — Iie ¢a3u mepe, i 9ac i micis 3aBepIieHHS
BUKOHAHHA IIpo1iecy 00pOOKH.

PosrnsinemMo cyTh QyHKITIH KOHTPOJTIO.

Ipu xoHTpOdi Jeraneii neped o06pob6kolo TOBHHHI  OyTH
imeHTHdIKOBaHI manera | 3aroToBKa, MPOKOHTPOJLOBAHE MPOCTOPOBE
pO3TalllyBaHHs 3arOTOBKH, BBEJICHI BIAMOBIAHI KOPEKI[il Ta BCTAHOBJICHUI
3B’S130K CHCTEM KOOpAMHAT BepcTaTa | JieTajl, BUMIpsHI JOMYyCK | TBEpiCTh
JUIl BU3HAYCHHS 4YHCIa MPOXOJIB; ni0 uwac ob6pobxu | mide onepayismu
NOBUHHI OyTH 3a0e3medeHi KOHTPOJIb IKOCTI (TepeBipeHi po3mipH, J0MyCKH,
BIAXMIICHHST (OPMH) | PO3PaxXyHOK HEOOXITHUX KOPEKIII; nicis 3a6epuieHts
00poOKu TOBUHEH OyTH BUKOHAHUN OCTATOYHHMI KOHTPOJb SIKOCTI Ta

235



Po3din 6. Aneopummisauisi 3aday npoepamMHO20 yrpaessliHHa 8 cucmemMax 8UKOHa84020 PigHsT
rBc

BpaxoBaHi BCI JIaHl, 110 BAKOPUCTOBYIOTHCS ITPH HAKOMTUYEHHI CTATHCTUYHOT
iHdopMariii i BCTaHOBJICHHI TPEHIIB.

IIpu KOHTPOJI IHCTPYMEHTY neped 00poOKO0 TOBHUHHI OyTH
MPOKOHTPOJIbOBaHI MPaBHIBHICTE BUOOPY IHCTPYMEHTY, CTYIIIHB 3HOIICHHS
I craH poOoYoi KPOMKH, BH3HA4eHI HEOOXITHI KOpEKIi Ha IOBXKHUHY I
miaMeTp IHCTpYMEHTY; nid uac 06poOKu MOBUHHI 3[IICHIOBATUCS KOHTPOJIb
Herepe0aueHOTo 3HOUTYBAHHS IHCTPYMEHTY | CIIOCTEPEIKEHHS 32 PeCypCcoM
CTIHKOCTI, KOHTPOJIb KOHTAKTY 3 JIETAJLTI0, KOHTPOIb TIOJIOMKH IHCTPYMEHTY
(3 omiHkor Opaky, SK BHIOPAaBHOTO, TaK | HEBHIIPABHOTO), KOHTPOJIb
PESKUMIB, HEIOIMYCTUMUX BIOpaIliif, 3MTUBHOT CTPY)KKH; MK OTepauisiMi |
nicisi  3aeeputennsi 00poOKu HEOOXIJTHO BCTAaHOBIIOBATH HEOYIKyBaHI
3HOIIYBaHHS | MOJIOMKY IHCTPYMEHTY, (piKCyBaTH peXHUMH, SIK MPOXOJUTH
3JIMBHA CTPYKKA.

IIpu KOHTPOJII OCHOBHOr0 POGOYOro mMpouecy neped 06poOKoI0
MOBUHEH OYTH 3a0€3MeYeHUI KOHTPOJIb HAsBHOCTI 3arOTOBKH, IHCTPYMEHTY,
YIPABISIOUOT MPOTPaMH, MOJIeIi pOOOYOTo MPOIIecy; 110 uac 06pobKu | midc
onepayisimu HeoOXiHO 31liicHIOBaTH 30ip | HaKonM4yBaHHs IHGOpMarIii mpo
npoTikaHHs po0Oodoro mporecy (miarHOCTHYHI JaHi, BIAMOBH, KOpPEKIIT,
3YIIUHKH); nicis 3aeepuientsi oOpoOKu TIOBUHHI OyTH IpoaHaji3oBaHi
NPUYHHY TOSIBH Oy/Ib-sSIKUX HETaTMBHUX YMHHUKIB, BpaXxoBaHl BCI HEOOXIHI
naHi, 1Mo OepyTh y4acTh B HAKOMHMYCHHI CTAaTUCTHYHOI iH(popMalli Ta
Bu3HaueHHl TpeHniB. s okpemux mincucrem ['BM  mocriitHo a6o
neploMYHO MOBUHHI OyTH 3abe3nedeHi 30ip, HaKOMHWYEHHS | aHaui3
niarHocTH4HOT IHQOpMalli, ¢opMyBaHHs Mojenel (yHKIIOHYBaHHS,
JoKai3aiis aBapiit Ta 30018, MPOrHO3YBaHHS BIIMOB, CBO€YACHE 3aTy4CHHS
pe3epBiB.

logo mepepaxoBaHuX  (QYHKIH  KOHTPOJBbHO-BUMIPIOBAJIBHOT
CHCTEMH, TO MOXHA CKa3aTH HacTymHe. [lo-mepiie, HaBeleHUi nieperik Hi B
onHi# Bigomiii 'BM y Bcbomy 00csi3i He peanizoBanwmii. [1o-apyre, cKiabKu-
HeOy/Ib MOMITHA TEHJEHIIIS 70 IEHTpati3alii KOHTPOJIbHO-BHUMIPIOBATBHUX
GbyHKIIH B paMKax €IMHOI IiJICHCTEMHU HE BHSBIETbCsA. HaBmaku, 3HaYHa
YacTHHA BKa3aHUX (YHKIIH BHKOHYeThCs 3acobamu cucremu UITY i
3ac00aMu CHCTEMH YIpaBJiHHS elekTpoaBTomarnkoio ['BM. IHiia yactuHa
KOHTPOJIbHO-BUMIPIOBAJIBHUX ~ (YHKII ~ BUKOHYETBCS  CHEIIaJIbHUMHU
3acobaMu:  cHCTeMOl0 ineHTudikamii Ta  po3mi3HaBaHHA  00pasis;
MOHITOPHOIO CHCTEMOI0 KOHTPOJIIO IHCTPYMEHTY; CHCTEMOIO aJalTHBHOTO
yIpaBJIiHHS TPOIECOM Pi3aHHS; KOHTPOJIbHO-BUMIPIOBAIbHIM aBTOMATOM.

Takum YWHOM, KOHTpPOJIBHO-BUMIpIOBaNBHI (yHKIIT B I'BM €
JICTIEHTPaTI30BAHUMHU.

[lepeBarkHa 4YacTHMHA KOHTPOJIBHO-BUMIPIOBAIbHUX (YHKIIH B
icuytounx ['BM moB’si3aHa 3 jgBoma kiacamu (QYHKIIHA BiJMOBITHO 0
MOKa3HUKIB SKOCTi: 0OpPOOKOI0 TeoMeTpu4HOI | po3mipHOi iHpopMarlli Ta
00poOKorO IHpOPMAIT TPO CUIIOBI MapaMeTpH MPOLECY pI3aHHS.

OTtxe, pu pearizallii TEXHOJIOTTYHOT 33aa41 BUIUISIOTH JIBl OCHOBHI
¢da3u: ynpaBNiHHS TOYHICTIO OOpOOKM 1 YIpaBiiHHS €(QEKTUBHICTIO
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00poOku. st minTpuMky BUKOHAHHS X (yHKIiH B cuctemi YITY 3amisHi
crienianbHi 3aco0u 1 MpoueaypH iX 3iiiCHEHHS.

Oprasizaitis __KOHTPOJIbHO-BUMIPIOBAIEHUX  IIUKIIB __ KOHTPOJIIO.
KoHTponbHO-BUMIptOBaibHI  (QyHKIIT ~ BHKOHYIOTBCS  CHEHIAIbHUMH
BUMIPIOBAJIbHUMH TOJIOBKAMHU CHIJIBHO 13 CITIIKYIOYMMHU [TPUBOIaMHU To1adl |
npuctpoem UITY. Ilpukiagom Takoi rojlOBKM MOXKe OyTH BUMIpHOBaJIbHA
TOJIOBKA, MOKa3aHa Ha puc. 6.36.

Puc. 6.36. Koncmpykyls eumiprosanvhoi 20106Ku 3 |HOYKMUSHUM
36’ I3KOM:
1 — mexaniunuit mpueep; 2 — eepxus 3axucna kpuwka, 3 —wyn; 4, 6
— npyorcunnl kinoys; 5, 7 —306niwuns ma snympiwns olappazmu; 8 — Mooy
APULLOMY BUMIPIOBATLHO2O CUSHATY, 6CMAHOGLeHUll Ha éepcmami; 9 —
tocmupysanvha waiba; 10 — komywxu indykmusnocmi; 11 — mooyne
nepeoaul uUMipIO8aIbHO20 CUSHATLY

[lonoBka He Mae sSKUX-HEOyqb IIKaJ, a BHUMIPIOBAJIBHUN CHUTHAI
bopmyeThess B MEBHOMY (HYJIBOBOMY) IOJIOXKEHHI Iyla MPH MUTTEBOMY
NepeKItoYeHH] “MexaHiuyHoro Tpurepa”. [H(opmalls mpo HepeKTYeHHS
nepeaeTbCsi B PI3HUX MOAUQIKAISIX TOJOBKH OJHUM 3 TPbOX CIIOCOOIB:
JMCTAHIIIHHO 3a JOMOMOTOI0 IHAYKTHBHOTO 3B's3KYy; JUCTAHIIAHO 3a
JIOTIOMOTOK0 ONTHUYHOTO 3B'S3Ky B IH(pauepBOHOMY iiana3oni yactoT (B
[bOMY BHWIIJIKy TOJIOBKA Mae BOYIOBaHy OaTapero KHUBICHHS), 3a
JIOTIOMOTOI0 IPOTSIHOTO 3B’ SA3KY.

BumiproBasibHi TOJIOBKH TEPIIMX ABOX MoaUdIKalliii 30epiraloThcs B
IHCTpYMEHTAJIBHOMY MarasuHi. Y BHMIPIOBAIBHOMY IMKII KOHTPOJIIO
JeTalnei TOJ0BKA aBTOMATHYHO TIEPEBAHTAXKYIOThCS Y IIMUH/IENb TOYHO TaK,
SK | 1e poOuThCs 3 IHCTpYMEHTOM (KIiHIIEBUH XBOCTOBHMK TOJIOBKH
BUKOHAHWW BIAMOBIAHO JO TOrO K CTAaHAApPTy, IO | XBOCTOBHK
IHCTPYMEHTAJIBHOTO HAJIAr0/KCHHS).

Tperss mMoaudikaiis npu3HaueHa Ui BCTAHOBJICHHS Ha CTaHUHI,
cToni abo kopobui BepcTata. i BUKOPHCTOBYIOTH sl BUMIPIOBAHHS
IHCTPYMEHTY, 3aKpIIJICHOTO y MIMUHEN abo pisnerpumadi.

Crinkyrounii mpuBin mig ynpasniHHsIM npuctporo UITY opranizye
HACTYITHI BiHOCHI pyXW BHUMIPIOBAJbHOI TOJOBKH Yy HAaNpsIMKY
KOHTposboBaHO1 moBepxHi (puc. 6.37): | — BuMmiproBaibHa TOJIOBKa B
po6ouiit mo3uii; || — mixBegeHHs 10 KOHTYPY 3 MPUCKOPEHO MOJAYCHO |
3yNUHKA pyXy [0 CHUTHATY HYylThoBOrO mepexony; |l — BinBeneHHs romoBKu
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31 3MCHIICHOI TOJa4el0 10 3BITBHEHHS MIyna, 3ynmuHKa moxadi; IV —
MOBTOPHE TIIIBEJICHHS 3 MAJIOIO MOJA4YCI0 | OCTaTOYHA 3YIIMHKA [0 CUTHAIY
HYJIBOBOTO TIepexoy. B pe3ynbTari BUMIprOBajIbHA TOJIOBKA TEHEPYE CUTHA
HYJIBOBOTO Tepexoay, a mpuctpiit UITY 3ymuHse Cliakyo4Yuid OpuBia |
3HIMae JaHi 31 IIKaJIK epeTBOPIOBaYa 3BOPOTHOTO 3B’ sI3KY MPUBOJIY MOJaul.
3uaTi gaHl micns oOpoOku 30epiratoTbess B mam ati mpuctporo UITY sk
KOpeKIii, 3cyBH abo NaHi, 0 BUKOPUCTOBYIOTbCS B YMOBHHX MEpPEXOJax.
BumiproBasibHI IUKIIM MOXKYTh OYTH CTaHIAPTHUMHU 200 PO3POOIISIOTHCS SIK
i IporpamMu.

15 3

Puc. 6.37. Peanizayisi 6umiprosanvbroio 20106K0K0 KOHMPOIbHO-
suMIprosanvrux Gynrkyii

Jlo TUMOBMX 3aja4, [0 BUPINIYIOTBCS 33  JIOTIOMOTOIO
BUMIDIOBAJIbHUX  TOJIOBOK, BIJHOCATBHCS:  igeHTH(IKAIlisE  3aroTOBOK;
BUSIBJICHHSI 3CYBY IIOJIOKEHHSI 3arOTOBOK a00 TPHCTOCYBaHb; KOPEKIIis
MOJIOKEHHSI 200 MEePeTBOPEHHsS KOOPAWHATHOI CUCTEMH; BHMIPIOBAHHS
3a3jayerigp 00poOaeHUX ab0 TOTOBHMX JeTalel i BHECEHHS HEOOXITHOT
KOpeKI|i B yrpasJisirouy nporpamy UITY.

Haiinpocrimmii croci® ixeHTudikaiii nonsrae y mepeBipii mymnom
YITKUX O3HaK pO3Mi3HAaBaHHS Ha mnaueTi abo 3aroToBil. MoKHa TaKOX
BUKOHYBAaTH OOCTS)KEHHS TEBHHX XapaKTEPHUX IOBEPXOHb 3a Harepes
po3pobieHumu  mignporpamamu. Jlis  kouTposo  (dikcamii  mameru |
po3Ii3HaBaHHs i MOJIOKEHHS HEOOXIHI TOTUKH IIyNa B ACKITBKOX MEBHUX
toukax (puc. 6.38). KopekTyBaHHS MOJOXKCHHS BUKOHYETHCS aBTOMATHYHO
npuctpoem UITY, npuyoMy BOHO 3BOJHUTHCS JI0 MapajeibHUX MEPEHECEHb |
KYTOBHX ITOBOPOTIB KOOPIMHATHOT CUCTEMH.

Puc. 6.38. Po3niznasanis noiodcenHss mo4ox y npocmopi
JIns KOHTpOJIIO 3a3falieriagp o0poOiieHnx abo TOTOBHX JeTaiei
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PO3pOOJISIOTh PI3HOMAHITHI BUMIPIOBAIBHI IIUKIIH, Y CKJIAJ SKUX €JIEMEHTH
YIpaBIIIHHSA PyXaMu | pO3paxyHKOBI PoIeAypH ayxe ckiaaHi (tadi. 6.2).

3a JIOMOMOTOK THX JK€ BHMIPIOBAIBHUX TOJOBOK (Tpers
Momudikalis) BHKOHYETHCS KOHTPOJIb  IHCTpyMeHTy. Ilpu  1pomy
BUDIIIYIOTh 3a/aul TPHOX KiIaciB. 3agada MEpUIOro Kiacy TWOJsIrae y
BCTaHOBJICHHI MMOYATKOBOTO TIOJIOKEHHS PI3aJIbHOI KPOMKH IHCTPYMEHTY B
KOHKPETHIM IHCTpyMEeHTanbHIW Hamamil | mepenadi BiJMOBITHUX TaHUX B
TaONMII0 KOpEeKIii, mo 30epiraeThcs B mam'sati npuctporo UITY. Ilpum
[bOMY BiJINaza€e HEOOXIMHICTh B TOHKOMY IOTEPEIHHOMY HACTPOIOBaHHI
IHCTpYMEHTY Ha CHelialbHUX BHCOKOTOYHHMX IpHJIagaxX 10332 BEPCTaTOM
(puc. 6.39). Bamaui apyroro Kiacy IOB’si3aHi 3 €MI30JIUYHOI0 OIIHKOIO
IHCTPYMEHTY | BHECCHHSM 3MIH B TaOJHMIIO KOpEKIid. 3amadl TpeThboro
KJIacy MOJSraloTh Yy TMepeBipill IIIICHOCTI ITHCTPYMEHTY 3a JOMOMOTOO
JaTYMKIB, BCTAHOBJICHUX HA CTOJI BepcTara.

Puc. 6.39. Koumponw pizanvhoi Kpomxu iHcmpymenma

JlaTyukl ~ KOHTPOJIIO  IUTICHOCTI  IHCTpyMEHTa  3a3BHYail
O€3KOHTAKTHi: IHCTPYMEHT HAaOJIMKAIOTh Y IIUKJI1 KOHTPOJIIO JI0 AaTYhKa Oe3
notuky. PoboTa matunka moxe OazyBatucs Ha pi3HUX (pi3muHUX edekrax,
mo 3a0e3NnevyloTh IOCTaTHIO 4ymiuBicTh. Hampuknan, momomky 3y0iB
bpe3u BHSBISIIOTH Tak: (¢pe3y MOBUILHO O00EpPTAIOTh MEPe] IaTIUKOM,
KUTBKICTh CHTHAJIBHUX “CIIECKIB” 3a OJAWH OOEpT TMOBHHHA JIOPIBHIOBATH
quCITy 3yOIliB, @ piBE€Hb CUTHAIIIB MOBUHEH OyTH OTHAKOBHIM.

[Topsin 3 yHIBEpCATbHUMHU KOHTPOJIEHO-BUMIPIOBAIBHUMHE 3aC00aMH,
mo 3a0e3MeuyroTh OJepXKaHHS T€OMETPHUYHOI Ta PO3MIpHOI iH(popMaIlii,
JesKe TIOUTUPEHHS 3HAXOITh MPUCTPOI CIeliaIbHOTO Xapakrepy. Jlo uncna
MOMIOHUX  HANCKWTh, HANPUKIAJ, BUMIPIOBAIBHUA TPUCTPIHA, IO
BUKOPHUCTOBYIOTh JUISi aBTOMAaTHYHOTO BHECEHHS KOpPEKIii y mporpamy
ToKapHOi 00poOKH uepe3 cuctemy YITY.

Bume po3risHyTi JedKi  KOHTPOJIbHO-BUMIpPIOBaNbHI  (yHKII],
MOB's13aHI 3 OOpPOOKOIO 1 BHMKOPHCTAHHSIM T€OMETPHYHOI Ta pO3MipHOT
iH(pOopMmarii.

[Turanns KOHTPOJIO T2 BHUMIPIOBaHb, IO HaJexaTh 10 chepu
o0CITyroByBaHHSI IHCTpPYMEHTA 1 CIIOCTEPEKEHHS 3a IPOIECOM pi3aHHS,
3aCIYTOBYIOTH CAMOCTIHOTO aHai3y.
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Tabauus 6.2

TumnoBi BUMIprOBaIbHI IIUKJIA TIPOMIKHOTO 200 OCTaTOYHOTO
KOHTPOJIIO AeTalei

BumiproBansue
3aBJIAaHHS

Crnoci0 BUKOHAHHSA 3aBIaHHA

KonTpone  miHiifHOTO
po3Mipy

BusHauenHa  neHrtpa
KoJa, HoTo JiaMeTp

Busnauenus TOYKH
MEPETUHY, TiHIT
MEePETUHY

Busnauenus
IUIOIMHY, BU3HAYECHHS
BIIXWJIEHD BIJI
IUIOILMHA

Bigxunenus BIJ
KPYIJIOCTi,
napaenbHOCTI,
MEePIEeHANKYISIPHOCTI

=1 [

4,2

CucreMu 0oOCIYrOBYBAaHHS IHCTPYMEHTA.

Jlo ocHOBHHX (opm

oOcnmyroByBaHHs iHCTpyMeHTa (KpiM Horo imeHTH(]ikaIrii Ta Kopekii 3a
pe3ylbTaTaMi IMpSIMOTO  BHMIPIOBaHH,
HaJIeKaTh. KOHTPOJb TPAHUYHOI CTIMKOCTI 32 4YacoM; KOHTpPOJIb CTaHy
(robTo  mOTOYHOI  TOYHOCTI)  Ha
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eKCTIEPUMEHTAIBHUX JIAHUX PO3PAaXyHKOBHX MOJIENICH; KOHTPOIb MOJIOMOK.
CrnoctepexeHHsT 3a TPOIIECOM pi3aHHS CTBOPIOE MOMJIMBICTH IS
QJIATUBHOTO KEPYBaHHS — 3a OOMEXEHHSMHU a00 13 3aTy4CHHSIM JIESIKOTO
KPHUTEPIO ONTUMI3aIlii.

Iactpyment y I'BM € HaiiOuIbIn CIAa0KOIO JTAHKOKO, TOMY TOW 4H
IHIIUH  pI3HOBUA HOTO KOHTPOJIIO 3aCTOCOBYETHCS OOOB'A3KOBO. Y
HAMMpOCTIIOMY BUMAJKY CITIBCTABISETBCS (AKTHUHUN dYac poboTH
IHCTpYMEHTa 3 MOr0 HOPMATHBHOIO CTIMKICTIO. IIpu 1IbOMYy MOKIIMBI TaKi
BapiaHTH KOHTPOJIIO: 32 YaCOM DPi3aHHs, SIKUH y I[bOMY BHIIAJIKy BapTO SKOCh
BU3HAYATH, 32 YaCOM O0OEpTaHHS IITHHJEINS pa3oM 3 JaHUM IHCTPYMEHTOM,
pPO3paxyHKOBa CTIHKICTh SIKOTO 3aJa€ThCS YUCIOM OOpOOJICHUX JIeTalIeH.
SIKIO  HOpPMATHBHUM  pecypc CTIMKOCTI BHYEpHAaHWUH, IHCTPYMEHT
MIPUMYCOBO 3aMIHIOETHCSI HA pe3epBHUN 0€3 BpaxyBaHHS HOTO (aKTHUHOTO
CTaHy. AHAJOTIYHUM CIOCOOOM 3IMCHIOETHCS KOHTPOJb CTIMKOCTI IS
0araToiHCTpYMEHTAJIBHHUX TI'OJIOBOK 1 HACA/IOK.

Henomikom 1poro cmoco®y € TIOMHJIKH TIpH  T[pHU3HAYEHHI
HOPMAaTWBY, IO 3HAYHO KOJIMBAETHCA B 3AJEKHOCTI BT  SIKOCTI
BUTOTOBJICHHSI IHCTPYMEHTA, CTAaOUTRHOCTI BJIACTHUBOCTEH 0OpOOIIOBaHOTO
Matepiany, CTaJIOCTi MPUITYCKY Ha 0OpOOKY TOIIIO.

Haii0inbm  po3MOBCIODKEHUM  CIIOCOOOM  KOHTPOJIIO TOTOYHOTO
CTaHy IHCTPYMEHTa € BHMIPIOBaHHS SIKOTO-HEOYAb CHIIOBOTO (pakTopa
nporecy pizanas. Takuii crocid BUMarae mornepeTHpOr0 HaBYaHHS CHCTEMU
KepyBaHHS KOHTpoJieM (IIi CHCTEMHU 4acTO Ha3UBAIOTh MOHITOPaMH).

Y nmpomeci HaBYaHHS TpH poOOTI HOBHM IHCTPYMEHTOM 32
HAJIaro/PKEHOI0  yIpaBiisitodoro mporpamoro UIIY B mam’sTe MOHITOpa
HAAXOATh JaHi mpo (akTHuHi yMOBH pi3aHHA. [loTiM y BHUpOOHHUOMY
OUKIT [ JIaHi CIy)aTh OPIEHTUPOM ISl OLIHKKA (DaKTUYHOTO CTaHy
iHCTpyMeHTa. Ha BUOIp TeXHOJIOTa BCTAHOBIIOIOTH OJHE 3 JIBOX MOKIIUBUX
0OME)XeHb. HEMEePEBUILIEHHS MAaKCUMAaJIbHOTO 3HAUYEHHS HAaBaHTAXECHHS CHUII
pi3aHHs, HEBUXIJ 32 BEPXHI Ta HIKHI MEXI JIOMYCTUMUX BIIXHWIICHb BiJ
HOMIHAJIBHOTO (€KCIIEPUMEHTAIBHOTO) 3HAYCHHS HABAHTAKCHHSI.

[TomoMKy iHCTpYMEHTa BHUSBISIOTH PI3HUMHU criocobamu. Tak, SKIo
B IaM’STi MOHiTOpa 30epiraeTbcs 3HAYCHHS 4acy Bpi3aHHs, TO (aKTHU4YHE
30UTBIIEHHS [HOTO Yacy MPOTH 30epeXeHOro B mam'sTi (10 BU3HAYAETHCS
32 MOMEHTOM CIUIECKY HaBaHTA)KEHHS Pi3aHHS MOPIBHSIHO 3 HABaHTaKEHHIM
XO0JIOCTOTO XOJIy) MOYKE 03HA4YaTH MoJIOMKY. TOYHO Tak camo Mpo MOJOMKY
MOYKHA CYJIMTH B THX BHIIQJIKaX, KOJIM (PaKTUIHUH yac pi3aHHs (BU3HAYCHUIT
3a JIOMOMOTOK0 JaT4MKa KOHTAKTy 3 JETaJUTI0) MEHINWH 3a eTaJoHHHH,
BCTAaHOBJICHWH mpH HaB4yaHHI. OJHAK HAa TOYHICTh 3a3HAYEHUX JIBOX
croco0iB BIUIMBAIOTH (UIYKTYAIIil MoAa4i Ta KOJMBAHHS MPHUITYCKY.

IHmmii coci6 ikcarlii MOJOMKH TMOJIATaE B TOMY, IO Ha MiACTaBi
JAaHWX HABYAHHS BCTAHOBJIIOIOTH JIBI BEpPXHI MeXi BIIXWICHHS
HAaBAaHTAXXEHHS pi3aHHSA Bi HOMIHAJIBHOTO 3HAYECHHS, OJHA 3 SKUX
BIJIMIOBiJa€ MAaKCUMAJIbHO JIOMYCTUMOMY 3HOIIYBaHHIO, a Jpyra —
pyHHYBaHHIO IHCTpyMeHTa. [lepCrieKTMBHUM HamNpsSMKOM Yy JiarHOCTHII
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MOJIOMOK € BUSIBJICHHS Y HaBaHTAKYBAJIBHUX XapaKTEPUCTUKAX Di3aHHA
TOTIOJIOTIYHO ~€IMHUX 3aKOHOMIPHOCTEH, IO BiANOBIZAIOTb MOMEHTY
pyHHYBaHHS 1 HaBiTh MONEPETHHOMY 0 HHOTO MOMEHTY. Y THX BUMAJKaX,
KOJIM Taki 3aKOHOMIPHOCTI ICHYIOTb, J1arHOCTYBAaHHS TOJIOMOK 3BOJUTHCS
70 3a7adi po3Mi3HaBaHHS o0Opa3y, TOOTO 10 3ajadi BUAUICHHS 00 €KTa B
Tpiazi 00’ €kT — 1mceBn000’ eKT — myM. HalimpocTimmM MpHKIagoM MOXkKe
Oyt ocumiorpama o0epTalbHOTO MOMEHTY CHIJIM DPi3aHHA TpPU TOKapHId
00poOIIi, IO OLIHIOETHCS MO CTPyMY ABHUTYHA | 4 (prc. 6.40).

Bimomo, mo mpu moiomIl pi3lsd BHHHMKAE HEBEIWKUN CMaj CHIIH
CTpyMy, TIOB’SI3aHWUH 3 XOJIOCTUM XOJOM IMPOTATOM JIEKUTBKOX OO0epTiB
IITUH/IETS, a TIOTIM CHiia cTpyMy 30utbiyeThest Ha DIy BHacHimoOK pizaHHS
TYIOI0 KPOMKOIO. SIKIIO CHUTHalN 3 JaT4dka o00epTarouoro MOMEHTY
BiQIIBTpYBaTH BiA MIyMiB, TO 30UIbIIEeHHS cuun cTpyMmy DIy, mos’s3ane 3
MOJIOMKOHO (00’ €KT), JIErKO MOMITHE Ha Tl 30UThIIeHHs criu cTpymy Dlo y
3B’ 513Ky 13 3pOCTaHHSAM [NIMOWHH pi3aHHs (IICEBIO00’ €KT).

I, A
ol
DI | i,
1\'.'*5%11‘51
ol UMb
i:\ DIZ
K . . t,c
0 5 10

Puc. 6.40. Po3niznasans noiomKu iHCmpymenmy
Benukwuii iHTEepec BUKIMKAIOTh BIOPOAKYCTHYHI METOJM KOHTPOJIIO
IHCTpyMeHTa, 10 0a3yloTbCs HAa BHUKOPUCTaHHI BHCOKOYAaCTOTHUX
aKceNepoOMETPIB y YaCTOTHOMY JIialta3oHi, BEPXHS MeKa SKOTO MEepEeBUIIYE
100 xI'mr. 3a MOTYXHICTIO aKyCTHYHOT eMicCii MOYKHA POOUTH BUCHOBKH PO
3HOIYBaHHA iHCTpyMeHTa. CremianbHi MeTou 0OpOOKH CHUTHATY JaT4uKa
aKyCTHYHOT eMiCii JO3BOJISIFOTh BCTAHOBUTH TIOJIOMKY IHCTPYMEHTA.

6.6.2. ®opMyBaHHA 3aaHOI TOYHOCTi 00POOKHM AeTaiei

Posrnsinemo mexaHi3M (opMyBaHHS 3aaHOi TOYHOCTI OOpOOKH Yy
3B'SI3Ky 3 OCOOJHMBOCTSMH TIOYATKOBOTO BCTAaHOBJICHHS, CTAaTUYHOTO 1
JMHAMIYHOTO HACTPOIOBAHb JIETAJI.

[Ipu posmimenni oOpoOMOBaHOi JeTalli B poOOYOMYy MPOCTOPi
Bepcrata (TOOTO TpM BKIIOYEHHI JeTali B KiHEMaTH4YHI Ta pPO3MIpHI
JAHIIOTH CHUCTEMH BepcTaTa) HEOOXITHO 3a0C3MEeYUTH  NOoYaAmKose
8CMAHOBNIeHHsl, TOOTO KEPyBaHHS TOYHICTIO ITOYAaTKOBOTO MOJIOXKECHHS
netani BiTHOCHO 0a3 BepcTara 4 NMPHCTOCYBaHHs. i bOTO 3aroTOBKY
OpIEHTYIOTH BiJIMOBITHUM YMHOM Ha CTOJI a00 y MPUCTOCYBaHHI BepCTaTa.
KowMmrekT TtexHoNorivHux 0a3, M0 BHU3HAYAIOTH TOJOXKEHHS JeTall y
mporieci ii 0OpoOKH, YTBOPIOE KOOpIWMHATHY cucTeMy naerani. [loBepxHi
CTOJIa, TIPHUCTOCYBAaHHS a00 IHIIMX KOMITOHEHTIB, 3a JOIOMOTOIO SIKUX
JeTanb KOOPIMHYIOTh y poOOYOMYy MpOCTOpi, CKIAJAI0Th KOMILIEKT 0a3
BepcTaTa, mo GOpMYIOTh HOTO KOOPIUHATHY CHCTEMY.
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[licTe TEOPETHYHUX OTOPHHUX TOYOK, HEOOXITHUX JJIsi BU3HAYCHHS
MOJIOKCHHS JIeTani, 00yMOBIIOIOTh HAKJIAJCHI Ha JIETallb 3B’ SI3KH, 3aBJISKH
KM BHKJIIOYAETHCS MOXIIMBICTh TIEPEMILICHHS JeTallell y HampsMKy
KOOpJIMHATHUX OCEH 1 MOBOPOTY BIJHOCHO WX oOcei. Skmo Bimomi
KOOpAMHATH OMOPHUX TOYOK KOHTAaKTy B KOOPJIMHATHIN CHCTEMi BepcraTta,
TO TMOXMOKY BCTAHOBJICHHS JETalli MOXHA BHM3HAYUTH PO3PAXYHKOBUM
HUIAXOM. AJle TOXMOKa BCTaHOBJICHHS AETali, SIK MPaBUJIO, HE MOXe OyTH
BU3HAYCHA  PO3PaXyHKOBUM  IIIJISIXOM, TOMY IICJS ~ BCTAHOBJICHHS
00CTEXYyIOTh TOBEpXHI JETali 32 JOIMOMOTOI0 BUMIPIOBAIBHUX TOJOBOK Yy
pamMKax CHeI[iaIbHMX aBTOMAaTUYHHX BHMIPIOBAILHUX IUKIIB. 3a
pe3yibTaTaMi BHMIPIOBaHb MOXHOKH BCTAaHOBIICHHS JETalli BBOJSATHCSA Y
nam’ Atk npuctporo UITY, i TakuM 4MHOM KOOpJMHATHI CUCTEMH BepcTara i
JeTani BUSBISIIOTBCS Y3TOJDKEHMMH, a yrpaBisioda mnporpama YITY B
CHCTEMI KOOpJIMHAT JeTali — NPUIATHOI JUIsi CBOTO BIITBOPEHHS B
KOOpAMHATHINA CHCTEMI BepCTara.

Cmamuune nacmporeanHs eTaili B pod04oMy IpOCTOpi BepcTaTra —
[[e TpOLEC TEPBHHHOTO BCTAHOBJICHHS TOYHOCTI BIJHOCHOTO pyXy 1
MOJIOKEHHSI BUKOHABYMX IMOBEPXOHb IHCTPYMEHTA, YCTAaTKyBaHHA Ta
MPUCTOCYBAaHHS I OTPUMAaHHS HEOOXiMHOT TOYHOCTI 0OpoOIFOBaHOT
nerani. [HIIMMU cOBaMH, CTaTUYHE HACTPOIOBAHHS IMOJIATAE B Y3TO/DKEHHI
Ha PiBHI YNpaBJIiHHS BXXE TPHOX KOOPAMHATHHUX CHCTEM. BepcTaTa, JeTali,
iHCTpyMeHTa. [lapameTpu y3ro/keHHS 30epiraloTh 3BHYAWHO Yy BHIJISII
KOpEeKTyp iHCTpyMmeHTa B mam sati mpuctporo UITY. Ilix xopekTypammu
PO3YMIIOTh KOOPJMHATH BHUKOHABYHMX IOBEPXOHb IHCTPYMEHTa B CHUCTEMI
KOOpAMHAT BepCTara.

B mpomeci oOpoOku jeraneil BCTaHOBJIEHA TEPBICHA TOYHICTH
BIJTHOCHOTO pyXy 1 TIOJIO)KEHHSI €JIEMEHTIB TEXHOJOTIYHOI CHUCTeMH
3HWKYETbCS BHACHIJOK Jii  pIi3HOTO poay MOXMOOK, IO HOCHTH
cucTeMaTHYHUi abo BumaakoBui xapaktep. [lpukmamom cucreMaTHdHOL
MOXUOKK MOKe OyTH 3MIHHA B KOOpJAMHATaX poO0OYOTrO MPOCTOPY BepcTara
MoxXuOKa KyITbKOBHX Map “T'BHHT — Taika”, a MPHUKIAJAOM BHIMAJKOBOT
MOXUOKH — pO3MIpHE 3HOIIYBAHHS 0araTopa3oBO BUKOPHUCTAHOTO B PI3HUX
oTepaisx iHCTPyMEHTa.

Po3mipHe  migHAcTporoBaHHS ~ (SK ~ KOMIOHEHT  CTaTHYHOTO
HACTPOIOBAHHS) — Il KepyBaHHS BiTHOBICHHsAM (mpu 0OpoOIli) TOYHOCTI
BITHOCHOTO PYyXy 1 MOJIOXKEHHSI IHCTPYMEHTa, YCTaTKyBaHHsS Ta MPHCTPOIO
JUI TPOJOBXKEHHS pPOOOYOro mporlecy i3 3aJaHo0 SKICTIO. Po3MipHe
MiJHACTPOIOBAHHS 3 METOI0 KOMIIEHCAIll CHUCTEMaTHYHUX MOXUOOK
3MIMCHIOIOT NUISXOM TEPIOJMYHOTO 3BEpTaHHSA JO TaOMUIb KOPEKI[iH
BIJMOBIIHUX MOXHOOK, 30€PEeKECHUM Yy IMaM’ ATi MPHUCTPOro (HAmpUKIaj, 10
TaONHIb CUCTEMAaTHYHHX TOXMOOK KYyJIbKOBHX TIap TBUHT-TaiiKa).
BumankoBi MOXMOKM MOXHA KOMIICHCYBAaTH IUISIXOM — TIEPiOUYHOTO
BIJTHOBJICHHS BIINOBITHUX TaONHMIb KOPEKI[id, 30epexeHux y mam saTi
npuctpoto UIIY Ha OCHOBI emi30JWYHUX BUMIPIOBATHHUX ITHKIIIB
(HampuKIaa, IMKIIB 0OCTE)KEHHS BAKOHABYUX TIOBEPXOHBb IHCTPYMEHTA).
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Po3mipHe mepeHAacTpOIOBaHHS — 1€ MPOIEC BCTAaHOBICHHS
HEOOXiJHOI TOYHOCTI BITHOCHOTO pyXy 1 TIOJIOXKEHHS BHMKOHABYHMX
MOBEPXOHb IHCTPYMEHTA, YCTATKyBAaHHS 1 MPUCTOCYBAHHS JUISI OTPUMAaHHS
3aJ]aHO1 SIKOCT1 MIPH TMEepexoJii A0 OOpOOKH JAeTanieil IHIIOTO THUIIOPO3MIPY
abo Tpu mepexo/Ii 0 HACTYIMHOT MOBEPXHi 00pOOITFOBAHOT eTalli.

JInst 31ifiCHEHHS! CTaTWYHOTO HACTpoOBaHHS Ha Bepctari 3 UIIY
BUKODHUCTOBYIOTH B OCHOBHOMY TpPH METOIM: METOJ, TIOB’ sI3aHWHA 31
BCTAaHOBJICHHSM KOOPJMHAT IHCTPyMEHTa B CHCTEMi KOOpAMHAT JAeTaii
(MeTton mTPOOHUX TPOXOJIB); METOJ, TIOB SI3aHUK i3 BCTAHOBJICHHSIM
KOOPJIMHAT IHCTPYMEHTa B CHUCTEMI KOOpAMHAT Bepcrata (aOCOJOTHUIA
METOJI); METOJ, TOB’I3aHUIl i3 BCTAHOBJICHHSIM KOOPIMHAT IHCTPYMEHTA B
MPOMDKHIN CHCTeM1 KOOPIHMHAT, MOJOXKEHHS SKOi BITHOCHO KOOPAWHATHOT
CHCTEMH BepcTara Bilome (BIZ[HOCHI/II/I meron). Y BepcTaTax i3 UIly
OTpUMAaJM TOUIMPEHHS JBa OCTaHHIX METOIH, SKi peali3oBaHi 3a
JOTIOMOTOI0 BUMIPIOBAIBHUX T'OJIOBOK.

Hunamiune nacmpoiogannsi — 1€ €Tall YIOPaBIiHHA TOYHICTIO
00poOKHK Oe3mocepelHb0 B YMOBAX Pi3aHHS, KOJIM CIIOTBOPEHHIO TOYHOCTI
CTIpUSIOTH edopMarliiiHi, TETUIOBI Ta JMHAMIYHI TTPOIIECH.

B ocHOBI 3a3HaueHHX TMpoIeciB JeXarh pi3HI (izuuHi edexTn
(mpyxHi Ta KOHTakTHI aedopmallii, TeMmIepaTypHi Iedopmartii, Teprs,
3HOIIIYBaHHs, BUMYIIICHI KOJIMBaHHS, aBTOKOJIMBaHHA). OHAK BIUIUB OYy/Ib-
AKkuX (PaKTOpiB Ha TOUYHICTb OOPOOKHM BHSBISETHCS BPEIITI-pEIIT dYepes3
po3mipHi 3B’si3kM  BepcTatHOl cuctemu. Ilim giero 1ux  QaxTopis
BiIOYyBaIOThCS 3MIHM PO3MIpIB 1 BIAHOCHHX TOBOPOTIB IMOBEPXOHB, IO
NpUMalOTh YYacTh B YTBOPEHHI pO3MIpHUX 3B's3KiB. B pesymbrari
BUHUKAIOTh BIIXWICHHS B 33JaHOl TpPHU CTaTUYHOMY HACTPOIOBaHHI
TOYHOCTI BiJHOCHOTO TIOJIOKEHHSI 1 PyXy IHCTpyMeHTa, 0a3 Bepcrata i
o0Opo6mtoBaHoi 3arotoBku. Lli BiAXWJIEHHS HOCSTH 3MIHHHI XapakTep i
3MIHIOIOTBCSl BHITQJKOBO a00 3a TMEBHUM 3aKOHOM Yy (yHKHil wacy i y
¢byHKIIT KOOpAUHAT.

Otxe, po3M1pH neranelt € QyHKIIIMU TTOYaTKOBOTO BCTAHOBJICHHS, a
TAaKO’X CTAaTUYHOTO 1 JMHAMIYHOTO HACTPOIOBaHb. BUXOAfYM 3 IHOTO,
JNOCSATHEHHS TIIBUIIEHOT TOYHOCTI MOXJIMBE IIIJISIXOM AaBTOMATHYHOTO
VIOpaBIiHHA B MeEXax II0YaTKOBOIO BCTAaHOBJICHHS, CTAaTHYHOTO Ta
JMHAMIYHOTO HACTPOIOBAHHS, OJHOYACHOTO 3allydeHHS JEKUIbKOX BHIIB
ynpaBiiHHsA. OYeBHAHO, IO YIPABIIHHSA SIKOTOCh OJHOTO BHJIY MOXKE
YCYHYTH SIK BJIACHI TOXHUOKH, TaK 1 MOXUOKH YIPABIIHHS IHIIMX BUIIB.

TakuMm 9uHOM, SKICTH 0OPOOKH, a TOUHIIIE TOYHICTH 0OPOOKH, cTae
KEPOBAHUM TOKAa3HUKOM TEXHOJIOTTYHOTO TPOIECY, a TOCITHEHHS SIKOCTI —
KOMIIOHEHTOM peaitizallii TexHoJjoriuHoi 3agaui YITY .

31 cKa3zaHOro BHWIUIMBAa€E CIOCIO pPO3B'A3KY Tiei 4YacTHHHU
TEXHOJIOTTYHOT 3a/adi, M0 HAJCKHUTh N0 yHNpaBiiHHS sKicTio (puc. 6.41).
VYrpasisroua mporpamMa MOBUHHA MaTH Y CBOEMY CKJIaJli KaJIpH 3 OMUCAMH
BUMIPIOBAJIbHUX IUKIIB. BuwmipioBanbHi 1UKIH  (HOPMYIOTH MacHBH
KOPEKI[iii PI3HOMAHITHOTO TMPU3HAYCHHS, M0 1 3a0e3rnedye B KIiHIEBOMY
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pe3yNbTaTi CTATUYHE HACTPOIOBAHHSI.

Vnpasnsioua nporpama
3 BUMiPIOBAJIbHUMH Tpuctpiit YITY Macusu Kopektiit
UKJIaMA

Vrpasninns y
CIT IKYFOUHMH
HPUBOIAMH HOaul

PerynboBai
HPUBO/IN MOf1A41

BukonaBui opranu

JlaTunkn mapamerpis
JIMHAMIYHOT O
HACTPOIOBAHHS

Kanan 3BopotHoro
3B’ 13Ky
110 MOJIOKECHHIO

1 v v
Junamiune Crarnune
HACTPOIOBAHHSI HACTPOIOBAHHS

Puc. 6.41. Cxema ynpasninns sixicmio 00pooxu 6 cucmemi YI1Y

Y mpomeci pi3aHHA BHUMIPIOIOTH  MApaMeTpU JUHAMIYHOTO
HACTPOIOBAHHS 32 JIOTIOMOTO0 JaTYMKIB CHJIOBUX TApaMEeTPiB pizaHHs (CHIIH
pi3aHHs, 00epTAILHOTO MOMEHTY Ha IIIHHJENI), JaTYUKIB TeMIepaTypH,
BiOpaIliif, BIOpOaKyCTUYHOTO CHEKTpa, JaTUYMKIB JeopMaIlliii i 3CyBiB TOIIIO.
[Tonibna iHdopmaris A03BOJSE TPHU BIAMOBIAHIA 1i 00poOui ympaBisaTH
JMHAMIYHAM HaCTPOIOBAHHSIM.

OCKUTbKM yNpPaBIiHHSA TOYHICTIO 3AIHCHIOETBCS Yepe3 MPUBOIU
MoJiavi, TEXHOJIOTIYHA 3ajJa4a Ha SKOMYCh €Talli CBOTO BHKOHAHHS
MOETHYETHCS 3 TEOMETPUYHOIO 3agaueto UITY.

6.6.3. YnpasiiHHs eQeKTUBHICTIO 00POOKM Ta BUTOTOBJIEHHS
aerajnen

dopMynOBaHHS 3aj1agi OTTHMI3aIlii. [Tepeiinemo 110
XapaKTepUCTUKH JIPYroi YacTHHM TEXHOJIOTIYHO1 3ajadyi, TIOB’s3aHOI 3
YIPaBIIHHAM €(QEKTUBHICTIO 0OPOOKH.

HaiiOinpmoro  po3moOBCIO/KEHHST Ui OLIHKKM ~ €(heKTUBHOCTI
TEXHOJIOTTYHUX TIPOIIECIB B IJIOMY 1 OKPEMHUX OIepaliifi TEXHOJIOTIHHOTO
MpOIIeCy OTpUMaja COOIBAPTICTh, sIKA HAJICKUTH JI0 YMCIIa HAWBAKITHBIIIAX
MOKAa3HHKIB 1 OI[IHOK POOOTH.

CucremMaTu4He 3HIKEHHS COOIBApTOCTI BiOMBae IHTEHCHBHICTh
TEXHIYHOTO TMporpecy, Oe3nepepBHE MiBUIIECHHS MPOIYKTHBHOCTI Mpalli B
MIPOMUCIIOBOCTI, MOJIIMIIIEHHS BUKOPUCTAHHS yCTaTKyBaHHS,
YIIOCKOHAJIEHHS TEXHOJIOT1i Ta Opraizaiii BUpOOHHUIITBA TOIIO.

3a KpuTepieM MiHIMYMYy COOIBapTOCTI pO3PI3HSAIOTH JBa BUIH
ONTUMI3aIlii: BapiaHTHY Ta MapaMeTPHUHY.

Bapianmna onmumizayis BKIIto4ae BHOIp ONTHMAIBHOTO BapiaHTa
TEXHOJIOTIYHOTO TIpollecy OOpoOKHM JeTanelf, OCKUTbKA 3a0e3MeuuTH
noTpiOHYy SKICTh JeTalli MpH 3aJaHiil NMPOJYKTHBHOCTI MOXKHA PI3HUMH
cocobamMu 0OpOOKHM, SIKi BIAPI3HAIOTHCS YCTAaTKyBaHHSM, OCHAILEHHSM,
IHCTPYMEHTOM 1 3arOTOBKaMH.

IHapamempuuna  onmumizayis — 1€ BHOIp  ONTHMAIBLHUX
TEXHOJIOTIYHUX TMapaMeTpiB i KOHKPETHOTO BapiaHTa TEXHOJOTIYHOTO
mporecy 0OpoOKH JeTai.
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BapianTHa onTuMi3allis J03BOJIsIE BUSBUTH ONTUMAIBHUN BapiaHT
TEXHOJIOTTYHOTO TpOIlecy TUIBKM y TOMY BHIIAJKy, KOJH BHKOHaHA
nmapaMeTpuvHa OMNTUMI3allisg, TOOTO MOTEPEJHHO BU3HAYEHI ONMTHMAJBLHI
TEXHOJIOTIYHI TlapaMeTpu abo mependaveHa iX aBTOMAaTUYHA ONTHMI3aIlis
i yac oOpoOku. Tomy Hamani Mae CeHC PO3MIIAIATH TUTBKH MapaMETPUIHY
OTITUMI3AILIIO0.

[Ipobnemy ontumizarii Halvacrime 3BOAATH 1O BH3HAUCHHS
ONTHMAJIBHUX PEXKUMIB pi3aHHs (MIBUAKOCTI pi3aHHsA, mozgadi). OpmHak
noMiOHI METOIM MOXYTh OYTH 3alydeHi J0 ONTHUMI3allii MepexiTHuX
MPOIIECiB, TOMYCKIB, TOCIIOBHOCTI IEPEX0/1iB. 3a3BUYAM M1l EKOHOMIYHHM
PEKHMOM pi3aHHS PO3YMIIOTh TAKUW MEPioJ CTIMKOCTI Ta BINMOBIAHI HOMY
napaMeTpu pekuMy pizaHHs (MpH 3aaaHild BapTOCTI OJMHHIL MAITHHHOTO
4acy, JOMOMDKHOTO 4acy, HaKJIQJHUX BUTPAT), MPH SIKMX BapTICTh OmNepartii
Oyze HaliMeHIIO. 3anmic KPUTEPiiB ONTUMAIBHOCTI 0a3yeThCsl Ha BITOMUX
3aJIOKHOCTAX MDK HIBUAKICTIO pi3aHHA, MOAa4ero, TIHMOMHOK 1 mepiosom
CTIAKOCTI.

Y  3aragbHOMY BHIJIAAI OPUHIUI  ONTHMAJIBHOCTI  MOXHA
copMyIIIOBaTH TakK: /Uil KOHKPETHOTO BapiaHTa TEXHOJIOTTYHOTO IMPOLECY
HEOOXIJJTHO BU3HAYUTH TaKi 3HAYCHHS IIYKAaHUX TEXHOJOTIYHUX IapaMeTpiB,
aki 3a0e3neunnn O HaOLIBITY e(EeKTUBHICTH MPOLECy HpU AOTPUMaHHI
oOMeXeHb M0 SKOCTI 00poOKH, HpOZ[yKTI/IBHOCTl BHTpATax O60pOTHI/IX
KOIITIB,  TEXHIYHUX, TEXHOJOTIYHMX 1  OpraHi3aliifHO-TeXHIYHUX
MOJKJIMBOCTSIX BEpCTATA.

[ykanuMu  mapamMeTpamMd  JUII  KOHKPETHOTO BapiaHTa
TEXHOJIOTTYHOTO TIPOILIECY € PEeKUMH p13aHH51 (HIBI/IZ[KICTI) nojiava),
MDKIIEpPEXiiHI MPUIYCKA 1 JOMYCKH, CTIMKICTh pI3ajJbHOTO IHCTPYMEHTa
(mepioa CTIMKOCTI Ta KUMBKICTH JeTaneld, oOpoOJeHHMX 3a Iiei mepion),
JOITYCKH Ha pO3MipHE HACTPOIOBAHHS BECTATHOI CUCTEMH.

OnTtuManbHi 3HAYEHHS IIyKaHUX MapaMeTpiB BU3HAYAIOTh 13
BpaxyBaHHSAM KPHUTEPIIO, SKHH MIHIMI3yeThCsl ab0 MaKCHUMI3YETbCS MpH
BUKOHAHHI YMOB KOMITJIEKCY OOMEXEHb.

Kpim LIYKaHUX napamMeTpis, TEXHOJIOTTYHU I Ipolec
XapaKTePU3YEThCS CYKYMHICTIO  (a3oBux mapamerpiB. Lli  3amexHi
napamerpu (cuia pi3aHHS, TOTY)XHICTb, 3HOINYBaHHS IHCTPYMEHTA) €
GYHKIISIMU IIYKaHUX HE3aJEKHUX MTapaMeTpiB.

OOMeXeHHsI CKIQJaloTh CHUCTEMY HEPIBHOCTEH, KOXXHE 3 SIKHX
BCTaHOBJIIOE MEX1 BapifOBaHHS JEIKOTO (ha30BOTO IapameTpa.

CucteMa aJanTHBHOTO _YNPABIIHHSA _TEXHOJOTIYHUM _IIPOLIECOM.
CucrteMu ynpaBJiHHA BepcTaTaMu, 10 3a0€3MeYyrOTh MOIIYK 1 MIATPUMKY
TEXHOJIOTIYHUX TMapaMeTpiB poOOYOro MpoIecy, M0 3aJ0BOJBHSIOTH
KpUTEpII0 ONTUMi3amii Ta Jil0YMM OOMEXEHHSM, OTpPUMald Ha3BY
aoanmusHux. 1] Ha3Ba 30epiraerbes, 3BHUANHO, i y TUX BHUIAIKAX, KOJIH
KOHKpEeTHa TEeXHIUYHa peai3allis He MOBHICTIO BIIMOBIga€ KJacy CHUCTEM
aJIaTUBHOTO YIPABIIiHHS B TEPMIHAX TEOpii aBTOMATUYHOTO YIPABIIiHHS.
Lle moB’s13aHO 3 ICHYIOUMMH y BEpPCTAaTOOYAyBaHHI TPAJUIIISIMH.
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V3araibHeHa  CTPYKTYpHa CXeMa  aJalTHBHOTO  YIPaBIIiHHS
300paxkeHa Ha puc. 6.42. biok (Moayinb) ananTHBHOTO YIPABIIHHS MOXE
Oyru yactuHO TpucTporo YUITY, a Moxe OyTH if aBTOHOMHUM NPUCTPOEM.
3i cxemm 3posymino, mo mpuctpii YIIY ympaBise TEXHONOTTYHUM
IpoIecoM JiMmie NOoOIYHO Yepe3 NPUBOAM IM0Jadi, TOJOBHOTO PYXY,
ABTOMATHUKH.

Vnpasnsoua
i nporpama

VipasniHHs npuBoOaMy mojadi,
TOJIOBHOTO PyXy, aBTOMATUKH _| O6’ ekT yrpaBiiHHs
(Bepcrar)

Tpuctpiit YITY

Ynpaeninus X
onTuMizalieo 36ypenns Texunonoriunmii
> npouec
®Da30Bi i mykaHi
Ioseninka y lapamerpu
Brox MoAen MatemarnyHa Inopmaritino-
onTuMizaii - MOJIeNTh ™ BUMIipIOBaJIbHA
Kopexuis cucTema
Mozeni
Hacrporosanus
Biok agantuBHOrO MoJIeni,
yIIpaBIiHHS oOMeKeHHs
Puc. 6.42. Yzazanvrnena CMPYKmypHa cxema aoanmueHo20
YIPAGNIHHA

TakuM YWHOM, TUIBKM aJalTUBHE YIPABIIHHSA 3/JaTHE 3HHU3UTH
HETaTHBHHUH BIUTMB JIIOYMX HA TEXHOJOTTYHHUH MpoIiiec 30yproBaHb, a TAKOK
HETaTUBHI HACIIKM HEIOCKOHANO1 yrpasisirouoi nporpamu YUITY.

Jlo uucna mapaMeTpiB 00 €KTa YHpaBIiHHA — TEXHOJOTIYHOTO
npoIiecy — BIIHOCATH 30ypeHHs, (a30Bi Ta IIyKaHi MapaMeTpH.

30yprorouum 308HIWHIM 6NIUEOM € TIIMOWHA Pi3aHHS, TIPUIOMY 3MiHA
TTIMOMHU pi3aHHS MPEACTaBIIsLe€ cOO0I0 CTAliOHAPHUI BUMAIKOBHUI TPOIIEC B
3aNIeKHOCTI  BiM  QYHKIIT  y3aralbHEHOI  KOOPIAWHATH  TIOJIOKEHHS
IHCTpYMEHTA.

o ¢aszosux napamempieé BITHOCSTHCA. CUJIa Pi3aHHA, KOPCTKICTh
BEPCTAaTHOI CHUCTEMH B HAIPSIMKY HOpMalli J0 OOpoOIIOBaHOT MOBEPXHI,
NpY)KHE TEpeMIlleHHs] BEPCTaTHOI CHCTEMH B HANpsMKy HOpMaii 0
00po6IIOBaHOT TOBEPXHI, MOTY)KHICTh MPUBOJY TOJIOBHOTO PYXY, 3HAaUECHHS
PO3MIPHOTO 3HOIITYBAIBLHOTO PI3ATBHOTO IHCTPYMEHTA, MHUTTEBE 3HAUCHHS
MOJISI PO3CIIOBAaHHSA PO3MIipy OOpOOIIIOBAaHOI JeTalli, BITHOCHI KOJMBAHHSI
JeTai Ta IHCTpyMEeHTa.

Jlo wykanux napamempié 3BUYAWHO BITHOCATBHCS TMMoOjAa4a i
MIBUJIKICTh pi3aHHS, NMPUUOMY YIPABIIHHS MOXE 3IIHCHIOBATHUCA. TUTBKH
OIHUM 3 IIMX TapaMmeTpiB, oOoMa TapamMeTpaMH He3alexHo, oOoma
napamMeTpamu CIUTBHO.

B crpykTypi cucteMH amanTHBHOTO YIPABIIHHS BWIUICHHH OJOK
ONTHUMI3aIlii, SIKHi BHKOHYE OOYHCIIOBAIbHI (PYHKIIT Ta peani3oBaHUil 3a
JIOTIOMOTO¥0 3ac001B MIKpOTIPOIIECOPHOI TexHiKK. Ha piBHI HACTPOIOBAHHS B
OJIOK HAIXOAATh OOMEKEHHs Ha TpOIeC YNPABIIHHSA Yy XOJi ONTHUMI3allii
bOr0 Tporecy. oOMexkeHHs Ha (a3zoBi mnapamerpu (Ha po3MmipHE
3HOIYBAHHS 3a MEpioA CTIHKOCTI, Ha BUTPATH IHCTPYMEHTa 3a OIMHHIIIO
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yacy, Ha TMPOXYKTHBHICTh, Ha CHIIy a00 TOTYXHICTh pi3aHHS, Ha
o0epTaJbHUI MOMEHT TIpH pi3aHHI TOIIO), OOMEXKEHHS Ha IIyKaHi
nmapaMeTpu, OOYMOBJIGHI TEXHIYHUMH MOJIMBOCTSMH  BIIIOBITHUX
npuBoXiB  (mojayi, TOJOBHOTO pyXy), OOMEXKCHHS Ha TOKa3HUKU
BUKOHYBaHUMX omepailiii. [IoTouHi 3Ha4YeHHs TUX YM IHIINX TOKA3HUKIB
omepariii 6e3mepepBHO OOUMCITIOIOTECS THUM K€ OJIoKOM omnrtumizaitii. [Tpu
IbOMY MEPeCIiayeThcss CcyTo iHdopMmariiiHa Mera (HaKOIMHUYCHHS
cratucThyHOl iHpopMariii) abo MeTa MOPIBHSHHS 3 HABCICHHUMH BHIIEC
0OMEXEHHSIMH.

[Moka3HuKamu ormeparlii MOXYTb OYTH: nokasHuku mouynocmi (moe
PO3CiIOBaHHS, MHUTTEBE 3HAYEHHsSI TIOJS PO3CIIOBAHHS, BUXIT 32 MeEXi,
BCTAHOBJICHI JIOITYCKOM, BHCOTa MIKPOHEPIBHOCTEH, piBeHb BiOpalliii),
opeanizayiino-eupobnuyi  nokaznuxky (9UCI0  0OpOOIEHHMX JeTanei, dac
00poOKYM,  MPOAYKTHBHICTH  ONeEpalii, I[ITYYHO-KAJIbKYJSIIHHUNA  4ac),
€KOHOMIYHI nokaznuky (TEXHOJOTIYHA COOIBAPTICTh OJMHUIN TPOJIYKILIT),
@ynyionanvui nokaznuxu (hakTUUHA CTIHKICTE, YUCIIO JAeTaei, 00pOOICHUX 3a
MepioJ] CTIMKOCTI, TUToma OOpOOJICHOT MOBEpPXHi, PO3MIpHE 3HOIIYBAHHS 3a
NepioJ] CTIKOCTI, paKkTUYHI BUTPATH IHCTPYMEHTA 32 OJIMHUIIIO Yacy).

BumiproBani mapaMerpu 3aiexarb BiJ IIYKaHUX TEXHOJIOTIYHHUX.
3a3Buyail BUMIPIOIOTh CHJIY Pi3aHHS, MOTYXKHICTh, 3HOLTYBaHHS IHCTpPYMEHTa
tomo. Jlo mapamerpiB HACTPOIOBAHHS HAIEXATh KOC(IIIEHTH DPIBHSHB, IO
BU3HAYAIOTh MaTeMaTHyHy Mojens. OOMEXEHHS CKIANAloTh CHCTEMY
HEpIiBHOCTEH, KOXKHE 3 SKUX YCTAaHOBIIOE MEXI BapifOBaHHS BHUMIPIOBAaHHX 1
IIyKaHUX MapameTpiB. MareMaTnaHa MOJIeNb 3B’ sI3y€ KpUTEPii ONTUMaIbHOCTI
13 [IYKaHUMH TEXHOJIOTTYHUMHM 1 BHMIPIOBAHUMH TapameTpamu. biok
ONITHMI3allil, Ai0YM BIAMIOBIAHO O JESIKOTO TOCTIHHOTO AITOPUTMYy YH
aNrOpUTMY, SIKU BUOMPAEThCSA, 3HAXOMUTh TaKi 3HAYEHHS NIYKaHUX
TEXHOJIOTIYHUX TIapaMeTpiB, M0 3a0e3NeuyloTh KPUTEPil0 ONTUMAJIBHOCTI
MaKCUMYM 41 MiHIMyM. [Ipy IboMy BpaXxOBYIOTBCS HEOOXiTHI OOMEKEHHSI.

Baprto BigMiTUTH TakoX, 10 iH(OpPMAaIiifHO-BUMIpIOBAIIbHA CUCTEMA
cama € Oe3yMMHHO MPALIOIYUM EKCIEPUMEHTATOPOM, a OOUMCITIOBAILHUN
070K omnTuMi3amii 37aTeH caM BUKOHYBAaTH pPO3paxyHKH, HEOOXiTHI Tpu
noOyI0B1 MOJIETIi METOJaMH IJIAaHYBaHHS €KCIIEPUMEHTY. Y 3B’SI3KY 3 UM
OJOK omnTuUMi3alii MOKe aBTOMATUYHO BHOCHTH HEOOXIiTHI KOpeKIiii B
MaTeMaTU4YHY MOJIENb, 1, B IPUHIIUII, CHHTE3yBaTH TaKy MOJICIb.

MaremaTryHa MOJAEIb ONTHUMIi3allii peXuMiB 00pobku. OTpumaTu
MaTeMaTU4YHy MOJIENIb ONTHMi3allii peKUMIiB OOpOOKH CYTO TEOPEeTHUYHUM
[IUISIXOM BJIA€THCS JTAIICKO HE 3aBXAH. 3 IIET MPUYUHU TIPH PO3poOIli Moaei
e(pEeKTUBHUMHU € METOJIM TEOpii MJIAHYBAaHHS €KCITIEPHUMEHTY.

PosrnsiHemMo miaxia 10 moOya0BU CUCTEMH aalTUBHOTO YIIPABITIHHS
Ha Tpukiani ¢pesepHoi oOpoOku. Sk mIykaHi TEXHOJIOTIYHI MapaMmeTpH
Bi3bMEMO ToOJauy S i yacToTy obepTanHs N mmuHzaens. Lle o3nadae, mo
ONITHMAJBHUI pexXuM OyleMO IIyKaTH Ha TUIOIHHI (S N), sika Ha3UBAETHCS
BUPOOHMYOIO XapaKTEPUCTUKOIO BepCTaTa.

Bu3HaunMo ONTHMAaJbHUN PEXHMM SIK TaKy TOYKY Ha IUIONIMHI
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BUPOOHMYOI XapaKTEPUCTUKH, 110 BiIMOBiIAE MIHIMyMY HaBEJEHHX BHUTpAT
Qmin-

AHaniTHYHUN BHpa3 JUIS MIHIMYMY TIPUBEICHUX BUTPAT 3HAXOASTH Y
BUTJISITI QHATITUKO-eMIIPpUYHOT DYHKITIT:

Omin=(B,h,n, 9),
ne B i h — BignoBinHO mupuHa i rMOMHA Qpe3epyBaHHs, IPHUOMY ITi
MapaMeTpH € 3a CBOIM 3HAYCHHSIM 30YPIOBaHHIMU,

N i S— peryapoBaHi HapaMeTpH, ONTHUMAJIbHE CITIBBIIHOIIECHHS SIKUX 1
noTpiOHO BiIIYKATH.

Y mpormeci ontuMizamii  pexumy (pe3epyBaHHS JIOBOIUTHCS
BpaxoByBaTH oOMexeHHs. Tak, HaliMeHIa JyacToTa OOepTaHHS Mmin Ppesn
HE MO’ke OyTH MEHIIOIO JIESKOTO MEBHOTO 3HAUEHHS, OCKUIBKH B 30HI AyXKe
HU3BKUX YacTOT MOTIPIIYIOTBCS YMOBH CTPYXKOYTBOpEHHs. B iHImIuX
BUMAAKAX Nmin MOXKE BH3HAYATHCS HIDKHBOIO MEXKEI0 Jlialma3oHy
peryatoBaHHsS TOJIOBHOTO NMpHUBOLY. OOMEKEHHS Ha Nmax BCTAHOBIIOIOTH 3
TUX MIPKyBaHb, IO TNPH BUCOKUX YACTOTaX CHOCTEPIraloTbCs IIBUIKE
3HOIIYBaHHS 1 pyHHYBaHHS IHCTpyMEHTa uepe3 HaJIMipHE HarpiBaHHA
piBasbHUX KpoMOK. KpiM TOro, Nmax MOXe OyTH BEpPXHBOIO MEXKEI0
Jiara3oHy peryiaioBaHHS TOJOBHOTO TpuBoxay. OTxke, yacToTa OOepTaHHS
IIOBUHHA 3a{0BOJILHATH OOMEXKEHHIO Nmax 3 N3 Npin.

Haii0inpma mnomaua Ha oauH 3y0 ¢pe3sn S max BHU3HAYAETHCSA
BUMOTaMH JI0 HIOPCTKOCTI MOBEPXHi, @ HEPIAKO 1 MIIHICTIO IHCTPyMEHTA.
Halimentia mojaua Ha 3y0 3alIeKUTh BiJl TEXHOJOTIYHUX BHUMOT. Takum
YMHOM, TI0jIadya Ha OJUH 3y0 (Qpe3n BU3HAYAETHCS OOMEKEHHIM
Szmax3 Sz3 Szmin-

OOMexxeHHs MO  “HmBHAKOCTI  TOJadi’  CKIAJAlOThCI 3
PETYIIIOBATBHUX MOKJIMBOCTEH IPUBOTY 1 MAIOTh BUTIISA: Srax 5 S Syin.

Jlonyctumuii  o0epTaibHUl MOMEHT My Ha mmmuHzaen (ppesn)
BU3HAYAETHCS MIIHICTIO 1HCTpyMeHTa abo MexaHi3MiB Bepcrara 1
nedopmarriero BepcratHoi cucteMu M < M.

MakcumanbHa TOTYXKHICTh Nmax Ha mmuHzAeN 00yMOBJIeHa
MOXJIUBOCTSIMU TIPUBOTY, & OTKE, N < Npgx.

Y mincymKy Bci  OOMEXEHHS MOXYTh OYyTH TOJUIeHI Ha
KOHCTPYKTUBHO-TEXHOJIOTIUHY Tpyny (puc. 6.43,a), 1o BHIUISIOTH
JOMYCTUMY 00JIacTh Ha TUIOIIMHI BUPOOHHYOT XapaKTePUCTUKH, a TAKOXK Ha
TEXHOJIOTIYHI Tpylmy OOMEXEeHb 3a CHJOBHMH IapaMeTpaMu pi3aHHA
(puc. 6.43,6), TOOTO 3a MOTYXHICTIO 1 OOEpPTAIBHUM MOMEHTOM Ha
LITTAHIEII.

OOMeXeHHsT KOHCTPYKTHBHO-TEXHOJIOTIYHOI TPYNU CTBOPIOIOTH Ha
IUTOIIMHI BUPOOHMYOT XapaKTEPUCTHUKU TaK 3BaHy TEXHOJOTIUHY 30HY
(3amTprxoBaHa), a 0OMEXKEHHS TEXHOJIOTIYHOI IPYIH YTBOPIOIOTH y MeXax
i€l 30HM YOTHPH OONACTi, 3 SKUX JOMyCTHMa TiUTbKU Tpersa. Lo Tpertio
0o0JacTh BapTO PO3MIISIATH pa3oM 3 (QYHKIIE Cmin, OO0 TPEICTABICHA
cimetrictBoMm kpuBux (puc. 6.43, 6). OueBHIHO, IO ONTHMAaJbHI YMOBH
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00poOKHM BIAMOBINAIOTH SKiMCh TOYIlI HA JIBiM Mexi 1miei obnacrti, a came:
Til, AJIs IKOT MUTTEBE 3HAUCHHS IPUBEJICHUX BUTPAT Oy/1e HAMEHIIINM.

3 oﬁy Shex 3
A / £
/ vd
i ;
} d Sm n
S
0 n 0 n
a) 0)

Puc. 6.43. Obmedrcenns na onmumanvbHuil 8UOIP pexcumis 0OpoOKu:

a — KOHCMPYKMUBHO-MEXHON02TYHI 0OMEHCEHHS, O — MEeXHON02IUHI

00MedICeHHs N0 CUTIO8UX NAPAMEMPAX; 8 — CIMEUCME0 KPUBUX NPUBCOEHUX
eumpam

[Tpu momyky onTUMyMy HEOOXiTHO BIIEBHUTHCS, HA SKIH 13 KPUBUX,
IO CKJIQJaloTh CIMEWCTBO, 3HAXOAUTHCS TOTOYHA poboua Touka. lle
poOUTBCS 3a JOMOMOTOI0  iH(POPMALIHO-BUMIPIOBATBHOI CHCTEMH 1
MaTeMaTUYHOT Mojeni OJoKa aJanTUBHOTO ymhpaBiiHHA. Jlani B poOoty
BCTYyIA€E OJIOK ONTUMI3aIlil, IO Ji€ Ha MiJCTaBi CTpaTerii.

Crpareris onTumizailii MpencTaBlieHa Y BHIIIALI alITOPUTMY,
300paxkeHoMy Ha pwuc. 6.44. Hacammepen yCTaHOBIIOETHCS TIOJIOKEHHS
po0oYOi TOYKM BIZHOCHO OOJIACTI KOHCTPYKTMBHHMX 1 TEXHOJOTIYHUX
oOMeXeHb. SIKIO ToYka 3HAXOJUTHCA T03a TEXHOJOTIYHOKIO O00JIACTIO,
MOJIAIOThCSI KOMaH/AM Ha BBEJCHHA ii B cepenuHy oOnacTi. SIKmo Touka
3HAXOINUTECI B MEKaX TEXHOJIOTIYHOI 00JIacTi, TO 32 JOIIOMOIOI0 JATYMKIB
MOTY)KHOCTI Ta 00epTaIbHOTO MOMEHTY PEECTPYETHCS IMOJIOKEHHS poOoUoi
TOYKHM BITHOCHO 4YOTHUPHOX oOmacteit 1—4. Jlami momaroTbcs KOMaHIM Ha
JOCSTHEHHSI ONTUMalbHOI TOYkM. IIpomenypa NHOBTOpOETBCA 3 NEAKOIO
4aCTOTOIO CKAHYBaHHS.
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-

3unTyBaHHS [0Ka3iB
JIATYUKIB

0004a TOUKa B
TEXHOJIO[14YHIN

S=S+dS

_ n=n-dn||n=n+dn S=S—dS|
n=n-dn
T

OuikyBaHHs;
HACTYIIHOTO
KTy ?

Hi
Puc. 6.44. Anecopumm cmpamezii onmumizayii pexcumie 06pooKu
Ha puc. 6.45, a mnoxa3aHi HampsSMKH KEPYIOUMX KOMAaHJ, IO
BHUJIAIOTHCSL OJIOKOM aJalTHMBHOTO VYIIPABIIHHS, IS OYIb-SIKUX BUXITHUX
MOJIOKEHb POOOYOT TOUKH.

N sw /v, ¥ 3
NN
0 n 0 n
a)
S \ S

NV

8) 2)

Puc. 6.45. Cmpamezis asmomamuuno2o nowtyky onmumanibHux
pexcumie 0opooKuU: a —3a2anbHi HanpsaAMu Oii YNPasIsAoYUX KOMAHO 05
PI3HUX NOJIOXHCEHb POOOYUX MOUOK, O — CUMYAYisi NEPEULKOONCAHHS
00CsACHEHHIO HAUDIIbULOT NOMYIHCHOCII, 8, 2 — OKpeMi cumyayii
ao0anmueHo20 ynpaeiiHHs
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Takosx mpoaeMOHCTPOBAHI MPUKIIATH POOOTH OJOKOM aJarTHBHOTO
VIPaBIIHHS Yy PI3HUX CHUTYAIlisiX, 0 BHHHUKAIOTH MPH 00poOLi Aeraini, a
caMme. CHTYaIlis, KOJIM TEXHOJOTIYHE OOMEXEHHS MO Spx HE JI03BOJSE
JOCSTTH MaKCUMallbHOT TOTyXHOCTi (puc. 6.45, 6), Ta iHmI cuTyamii
BIZITBOPCHHS TEXHOJOTIYHUX 0OOMEKEHB O Nmax Ta Nin (prc. 6.45, 6, 2).

Ha 3akiH4eHHS MOXHA Bi3HAYUTH, IO CTPYKTYpHA CXeMa CUCTEMHU
aJanTHBHOTO YympaBiiHHA BepcrtatoM 3 UYIIY BHUMambOBYETHCS B MIpy
BUOOPY KpHUTEpit0 ePEeKTHMBHOCTI Tpolecy O0OpoOKH (EKOHOMIYHOTO,
TOYHICHOTO a00 KpHUTEpilo, M0 XapaKTepU3ye CTYIiHb JIOCKOHAJIOCTI
MEXaHI3MIB BepcTaTa), a TaKoX OOMEXKEHb, B MEKaX SIKHX BUKOPHCTAHHS
KPUTEPII0 Ma€ CEHC, KOHKPETHUX METOIB pO3pOOKH MaTeMaTUYHOI MOJIENTi
(aHanmiTHYHUX,  EKCHEPUMEHTAIBHHUX,  AHAIITHKO-CKCIIEPUMEHTAIBHHUX),
AITOPUTMIB OMNTHUMI3alii poOOTH Bepcrara BIAMOBIAHO JIO MPHUUHSATOTO
KPUTEPII0 1 HAKJIAQJCHMMHU Ha HBOTO OOMEXEHHSMH, TEXHIYHHUX 3ac00iB
aJIaTHBHOTO YIPABIiHHA Ta iX po3MimeHHs B cuctemi UITY.

6.7. Peanizaniss TepMiHa/ILHOI 32124l B iIHTePAKTHBHUX CHCTEMAaX
B3aemozii npucrpois UITY
6.7.1. CTpykTrypa peajizanii TepmiHajabHOl 3a1a4i B nmpucTpoi
qmy

[Mpuctpiit YIIY mnouatkoBo OyB CTBOpeHHMH SK MpPOOIEMHO-
OpieHTOBaHa OOYHCIIOBAIIbHA MAIIMHA PEATBHOTO Yacy. AJie TIOTiM, B Mipy
3pOCTaHHs AaKTHBHOI pOJI oOmeparopa B YOpaBJiHHI, Bce OuIblIe
30UTbITyBaNach MHTOMAa Bara IHTEPAKTUBHUX JiaJIOTOBUX TMPOLEAYyp Ta
OB’ sI3aHUX 3 HUMH TPOIECIB MAIIMHHOTO MacmTtady yacy. [locTymoBo
copMyBaJIOCh JJOCTAaTHHO ABTOHOMHE KOJIO 3ajay, PO3B's3aHHS SIKUX HE
BUMArajo CIIeIiajibHOi, 1 HaBiTh crenianizoBanoi, amapatypu YIIY, ame
MOBHICTIO MOTJI0 OyTH BHKOHAHE YHIBEpCAJIbHUMHU OOYHCITIOBAIEHUMHU
3aco0aMy Ha OCHOBI B3a€MOJIii omepaTopa 3 TepMmiHajioM (macuBHUM abo
akTuBHUM). Tak copmyBaachk TepMmiHaibHa 3aaa4ya YITY.

o TtepminanpHO1 3amaui YUITY BimHeceHi BCi TMPOSBU B3aEMOIi
npuctporo YITY i3 HaBKONMIIHIM CEpeOBHIIEM: TO-TIEpIe, 1Ie — Jialor 3
orepaTopoM, a TMo-Apyre,— Jiajor 3 IHIIAMH CHUCTEMaMH  YIIPaBIiHHS.
TexHiuHMMHU 3aco0amMH TIATPUMaHHS [iajioTy €, TEpII 3a BCE, ITaCHBHUM
TepMminan (maHenab omeparopa) ab0 aKTUBHHMN TepMiHai (MepcoHaTbHUIA
KOMI'IOTep) 1, KpiM IbOTrO, iHTepQeHC 13 YIPaBISIOUMMHU TMPUCTPOSIMU
30BHINTHBOTO ~ CEPENIOBHINA, TOOTO MOKHA TOBOPUTH, IO peaiallis
TepMIHAIBHOT 3aa4i moTpedye BIacHOTO BHUIeHOro oOumcioBada (EOM),
30BHIIIHI Ta BHYTPIIIHI 3B’s3KM skoro 3 mpuctpoeM YITY mokazani Ha
puc. 6.46.

o psany (yHKIA, MO BiITBOPIOIOTHCS B paMKax TEPMIHAIBHOT
3aJadi B HaBeNIEHIM CTPYKTYpi, BIiAHOCATHCSA: IHTEPAaKTUBHE BBEICHHS
3apganp  UIIY, aBTromatm3zoBaHe mnpoexkTyBaHHs  3aBaaHb  YIIY,
aBTOMAaTH30BaHE NpoeKkTyBaHHS mporeciB YIIY, mintpumka MepexeBUX
¢bynkuiit npuctporo UITY, migrpumka 0i0mioTek 3aBaans i mporecis UITY,
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MiATPUMKA TUCTICHHNUX QyHKIIHM iHmX 3aga4 UITY.

IncTpymMenTanbHa cuctemMa
MpoeKTyBaHHs 3aBaanb UITY

[ncTpymenTanbHa cHCTEMA
npoexTyBanHs npouecis YITY

| InTepakTuBHe BBeCHHA 3aBaanb YITY |

| IHcTpyMeHTanbHa onepaiiina cucremMa |

| OGunciioBay TepMiHanbHOI 3aaui YITY |

¢ ¢ Indopmanis st A

— - TepMIHATY
| 3oBHinmHi mpucTpoi | Tepminan

mam’ sITi BBEJICHHSI-BUBEICHHS

[pwnamm
CJICKTPOABTOMATHKH

. Tudopmartis Bix
[TpuBoau mosaui iHCTPYMEHTATBHOT
CHCTEMH POSKTYBAHHA | [yrepaKTuBHE
npouecis YITY BBE/ICHHS 3aBJaHb
yuiy

Y

| O6uucroBay inmmx 3aga4 YITY |

| BukonaBua orepaiitHa cHCTeMa PeabHOTO Yacy |

| pukmnamui npouecn YITY |

Puc. 6.46. Vzacanvnena cmpyxmypa peanizayii mepminaivHoi 3adayi

qiry

Jlo 3asoane YIIY BIAHOCATHCA BBEIACHI B Jialo31 BKa3iBKH
oreparopa i IMpEeKTHBH ympasisirouoi nmporpamu YIIY, mo iHiniow0Th 260
HACTPOIOIOTHh Ti YM IHINI MPUKIAAHI pe3uaeHTHi mporecu UYITY. Taxum
YMHOM, /10 (YHKI[Ii IHTEpaKTUBHOTO BBeJIeHHS 3aBaaHb UIIY BigHOCATHCA
3aco0M MIATPUMKH [iaJioTy 3 OMNEepaTopoM 1 TOUIYKY YIIPaBJIAIOUYO1
nporpamu YITY B GibmioTerri.

Ockinpku ynpasisitoda nporpama YITY MiCTUTh AMPEKTHBH MOBOIO
KEepYBaHHS 3aBJaHHSMH, CHCTEeMa aBTOMAaTHU30BAaHOTO MPOCKTYBaHHS
VIPaBJIAIOYUX MPOTPaM € IO CyTi IHCTPYMEHTAIBHOIO CHCTEMOIO PO3POOKH
3aBJaHb (TOYHIIIC YaCTUHH 3aBJlaHb, OCKUIBKH IHIIY YaCTHHY BH3HAYAE
omeparop). IlomibHa cucTtema MoOymaoBaHA Ha OCHOBI Jiajiory 1 Mae
rpadiuHU CYIpPOBII.

IIpoyecu YIIY, K yxe Big3HAYAIOCS, € PE3UACHTHUMH, 1 CTBOPEHHS
HOBHX TPOIIECIB KOpHCTyBady HemocTynmHe. OgHAaK Ha CTaail CTUKYyBaHHS
yHiBepcanpHOTo TiprcTpoto UIIY 3 BepcTaTroM NOBOAMTHCS MPOEKTYBATH 1
BBOJMTH B MPHUCTPIH CHCTEMY €IEKTPOABTOMATHKH BepcTara. llpu mpomy
BUKOPUCTOBYIOTh IHCTpyMEHTabH1 3acobu aBTOMAaTU30BaHOIO
MIPOEKTYBAaHHS MPOLECIB €JIEKTPOAaBTOMATUKU. Ta K cHUCTeMa 3aiiMaeThCs
MIATPUMKOIO TIepesiadi IMPOLECiB  eJIeKTPOABTOMATUKU  OOYHCIIOBAYEBi
iHmumx 3agaq YITY.

[TinTpuMka MepexeBUX (QYHKLIA BIJHOCUTBCA J0 TNpobIeMu
BKITIOUeHHS iprcTporo UITY B ToKabHy 00YHCITIOBATEHO-KEPYIOUY MEPEKY
IHTErpOBaHOI CHCTEMH YNPAaBIiHHSI THYYKUM BUPOOHMITBOM. IlinTpumka
MepexeBUX (YHKI[I BHIMBAETHCS B MPOTpaMHO-amapaTHY MiATPUMKY
MIPOTOKOJIIB iH(OPMAIIHHOTO OOMIHY 3 BIIJTAJICHUMHA a0OHEHTaMHU.

Y 6ibniomexky  3a60amb  BXONATH  YHPABJSAIOYl  MPOTrpamH,
MAPOrpaMu 1 CTaHIApTHI WHMKIW. Y 6OiOniomeyi npoyecié MICTATHCS
MPOIECH EJIeKTPOABTOMATHUKH, MMapaMeTpu BepcTaTa, TaONMUIll KOPEKIii.
[Tigrpumka 0i0IIOTEKHM MOJISATae B OpraHizarlii JOCTYITY 10 Hel JUIsi BHECCHHS
HOBHX (paiiJIiB, 3HUIIEHHS CTapHX, NepeMilmeHHs ¢aiiniB 3 6i0mioTeuHol
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nam’ ITi B ONEpaTUBHY MaM’ iTh 00UMCIIIOBaYa TepMiHanbHO1 3amaui YITY .

[TinTpumMka aucrutenux QyHKIiid iHmmx 3agad YITY (mig iHmmMu
3a7a4aMu  PO3YMIIOTBCS BCi, KpIM TEpPMIHANBHOI) TMOJATae y TNpHHOMI
iHpopManii s TepMmiHamy 3 Ooky oOumcmioBaya iHmuX 3axad YITY i
nepeaayi BiAMOBIIHUX MOBIIOMIIEHB HA JUCIUICH TEPMiHATY.

[Tporpamuo-maremaTuyHe 3a0e3nedeHHs: TepMiHaabHOT 3amaui YITY
YTBOPIOE BipTyalibHy OOYHCIIOBAIBHY MalIMHY, BEpTHKAJIbHA i€papXidyHa
CTPYKTYypa SIKOi CKIIaA€ThCs 3 MPOIlecopa, KOMYHIKAI[IHHOTO CepelOBHIIA,
orepamiiHoi cucTeMH, IpalBepiB 30BHIMIHIX MpUCTpoiB. Ha BepxHbOMY
MPUKIAJHOMY pIBHI TPyNU MPHUKIATHUX TPOIECIB, 3B SI3aHUX €IUHOIO
(GYHKIIOHATBHICTIO, IHTETPOBaHi B MAKETH, IO BUCTYMAIOTh SIK MPOILIECOPH.
3BepTaHHS 70 MpoOIlecopa MOXIMBI depe3 iHTepdeiicHe KOMyHiKalliifHe
CepeioBHIIIE, 10 HiATpUMYE MIPOTOKOJIH MDKITPOILIECOPHOTO
iHpOopManiitHOro 0OMIHY.

l'opusoHTanbHA CTPYKTYypa BIipTyadbHOI OOYHMCIIOBAIIBHOI MAITUHU
Uil pillleHHs TepMiHaNbHOT Ta BeiX iHmUX 3amad YIIY ckmamaerbes 3
IpoIecopiB  JiaJiory 3 OHepaToOpoM, TEXHOJIOTOM, KOHCTPYKTOPOM,
mporiecopa iHmmMxX 3amgad  UITY, mporecopa TepMmiHally, mpoIecopa
30BHIITHBOT TIaM’ ATi, MEPEKEBOTO MPOIecopa, MO 00’ €HaHI BIpTYaIbHOIO
muHOt0. OKpemi BipTyalbHI MpPOLECOPH OOMIHIOIOTBCS JaHUMHU 1
KepYIOUHMMH JUPEKTHBAMH B pPaMKax IPOTOKONY, IO 3a0e3MeuyeThCs
iHTEepdelicHuM KOMYyHIKaliiHuM cepenoBuieM. KpiM Toro, komyHikamiiHe
CepeIoBUIIE HA/a€e MPOIEAypH BOYIOBYBaHHS Ta BUIYUEHHS MPOIECOPIB Y
cucreMi. TakuM YHMHOM, KOMYHIKaIliiiHE CEpEeJOBHUIIE YTBOPIOE 3arajibHy
BIpTyalIbHY IIHHY.

VsBIIEHHS TPO BIpTyallbHI MPOIECOPH 1 3arabHy BipTyalbHY IIUHY
J03BOJISIIOTH ~ TPAaKTyBaTH  NPOTPAaMHO-MaTeMaTH4YHE  3a0e3MeueHHS
TepMiHanbHOT 3a1a4di YITY gk eMynsTop cuCTEMH MapaieilbHO MPAIIOI0YNX
MIPOIIECOPIB, 3B’ I3aHUX 3arAIHOIO ITHHOIO.

YTOYHMMO (PYHKIIIT OKPEMHX MPOLIECOPIB.

[Tporecop amianory 3 orneparopoM BUPIIIYE 3ajady IHTEPAKTUBHOTO
BBeseHHs 3aBaanb YITY. [Iporecop miamory 3 TEXHOJIOTOM BUPIIIYE 33134y
IHTEPaKTUBHOTO aBTOMATHU30BAHOTO TPOEKTYBAHHS 3aBIaHb 3a JIOTIOMOTOIO
IHCTpYMEHTaJIbHOI CHCTEMH pPO3pOOKH ympaBisitounx mporpam  YITY.
[Tporiecop miamory 3 KOHCTPYKTOPOM BHINIYE 3afady IHTEPaKTUBHOTO
aBTOMAaTH30BAaHOTO TMpoekTyBaHHs mporeciB  YIIY 3a momomororo
IHCTpYMEHTAJIBHOT CHCTEMH PO3POOKH €IeKTPOABTOMATHKH.

HasiBHiCTH MepekeBOro mpoiiecopa i mporecopa inmux 3anad YTy
03HaYae, 110 J0 3arabHOI BIpTYaIbHOT IITMHA MOYHA ITIIKITI0YaTH HE TUTBKA
MporpaMHi OJIOKH, 10 ICHYIOTh B 00UYHMCIIIOBadl TepMiHambHOT 3amaui YITY,
ale 1 TporpamMHO-anapatHi NPUCTpoi mo3a obumciroBadeM. Ilporecop
TepMiHAy MiATpUMYE muciieiHi QyHkuii iHmux 3amad YITY. IIporecop
30BHIIIHBOT TaM’ ATi miaTpuMye 6i0mioTexu 3aBaanp YITY i mpornecis UITY.

31 CcKa3aHOTO BHWIUIMBAE, MO B MPOrPAaMHO-MAaTEMaTHYHOMY
3abe3neueHHi TepMmiHaibHOI 3amadi YIIY 3HayHy 4YacTKy CKIaJaloTh
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IHTepaKTHBHI (JiaJIOTOBI) MPOIEIypPH, PO3POOJICHI Ha OCHOBI 3a3/alieriib
CKJIAJICHOTO CIEHapifo. Y 3B’S3Ky 3 IIUM IpPHU MPOEKTYBaHHI MPOTPAMHO-
MaTeMaTUYHOTO  3a0e3MeueHHs HeOoOXilHI IHCTpYMEHTalbHI 3aco0m
peastizairii 1iajgory 3a ciieHapieM po3poOHHKa.

6.7.2. Pe:kumu i 3aco0m 1iajioroBoi po6éoTH onepaTopa 3 NpUCTPOEM
my

TepminanpHa 3amada cTaja HACTUIBKM YITKOIO, IO TEPMiHAIH
npuctpoto YIIY Bce wacTime cTalOTh OKPEMHM KOHCTPYKTHBOM B
MOJIyJIbHOMY BUKOHaHHI npuctporo UIIY, skuil BKIIOYae BIacCHE CHCTEMY
VIPaBIIIHHS Ta TOB's3aHi 3 HEIO ONTOBOJOKOHHMMHU KaHaJlaMH IyJIbTOBUN
MoOIyib (MACHMBHUN TEpMiHAN) 1 MOJIYNb BBE/ICHHS-BUBE/ICHHS CHIHAJIB
eNIEKTPOABTOMATHKH BepcTarta (Kepyrodnx Ta iHGopMaIliifHuX).

[TynpT onmepaTopa Moxe OyTH BUKOHAHWW y BHUIJISI YHIBEpCaTbHOL
KOHCOJTI (MaCHBHHM TepMiHaN), KA MJIKII0YeHA 10 CUCTEMH YIIPaBIIiHHS 32
JIOTIOMOTO¥0 TIOCITIZIOBHOTO KaHAITy Ha OCHOBI Kabeust. KpiM Toro, 1o ckimamy
MOJYJABHOTO BHUKOHaHHS mpuctopto YIIY wacrime craB BXoauTd 1
VHIBEpCAIBHUI TIEPCOHATbHUN KOMIT IOTep (aKTUBHHMU TepMiHAN) 3
KOMILJIEKTOM Tiepudepii, ika BiMOBI1a€ 3aMOBICHHIO KOPHUCTYBaya.

[HCTpyMEHTOM CHiTKyBaHHS OIepaTopa 3 MaHeJUII0 oIepaTopa, 0
sKoro O TepMmiHany (MAaCMBHOTO, aKTUBHOTO) BOHAa O HE HaleXaia, €
aMcrUiel Ta knaBiaTypa. KnaBiarypa mpusHadeHa miisi BUOOPY PEXUMY
poOoTu, BBeAeHHS an(aBITHO-IM(PPOBUX HaHUX, KEPYBaHHS KypCOpPOM 3
METOI0 pefaryBaHHs iH(popMallii, 3MIiHM CTOPIHOK iHopMaIlii, 10
BHUBOJIUTHCS HA JUCIUICH, 3MIHM CHCTEMHU BiJIiKy, BHOOPY JMCKPETHOCTI
nepeMinieHb, BBEACHHS KOMaHJ BHKOHAHHS THIy “BBIMKHYTH ,
“BumkHyTH”, “myck”’, “cTom’, 3aJaHHA €JIEMEHTIB TEeOMeTpii, 3aJaHHA
YKPYITHEHUX KOMAaH]I THITY TEXHOJIOTTYHUX IUKJIIIB TOIIO.

HpI/IKJIaE oprasizailii maHeni onepaTopa Noka3aHui Ha puc. 6.47.
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Enemenramu 11i€i maneni omeparopa €: 1 — ekpan nucres, 2—7 —
KJIaBiaTypa BHKIMKY BH3Ha4deHO1 iH(popmarlii; 8 — andasitHO-1H(poBa
knaBiarypa; 9-10 — xacetHuit marniropon; 11-19 — pexxumni knasimi; 20—
23 — BuOip nepeMilieHHs] Ha BCTAHOBJIEHE YUCIIO AUCKPET; 24 — MpoCyBaHHs
70 KIHI TporpamM; 25 — MOBEpPHEHHS Ha IOYaTOK mporpamu; 26 —
mpocyBaHHs Briepe, 27 — mpocyBaHHs Ha3aj, 28—31 — pydHa mojaya pizHOT
mBuaKoCTl; 32—35 — BUOIp HaANpPSMKY MEPEeMIlIeHHsS 110 BIAMOBIIHUX
KoopauMHaTax; 36 — pyXx 10 TOYaTKy BimIiKy, 37— MepeMilleHHs [0
perepHoi TOYKH BUMIPIOBAIBHOT cucTeMH; 38 — CKUIAaHHS B HYNb IOKa3iB
KoopauHaTHUX  mnepeMimienb; 3940 — MOTEHUIOMETPH  PYYHOTO
PETYIIIOBaHHS YacTOTH OOepTaHHS MIMUHAENs 1 moxavi; 41 — BcTaHOBIIEHHS
CHCTEMH YIpaBIiHHS B TOYATKOBHH cTaH; 42 — aBapiiiHa 3ynuHKa; 43 —
aBTOMAaTHYHUHN pexuM; 44 — TMOKaapoBe BiANpaIIOBaHHS Tporpamu; 45 —
3YMHMHKA 3 MITBEP/UKEHHAM; 46 — IpOonyCcK BiqMiueHUX KajpiB; 47 — IycK
nukiy; 48 — 3ynuHKa nojxavi. Bci HaBeneH1 eleMeHTH MMaHesl MOoIUIeH] Ha

¢dyHKIIOHAaTBHI 30HU: | — BBEJACHHS B IaM’ STh, BUBEACHHS 3 I1aM’ sTi,
MaHinyIsii i3 BBeneHow iHpopMartieto; || — yrmpasiiHHS nepeMileHHsIMH B
pexxuMi HajaromkeHHs; |1l — ympaBniHHS aBTOMaTMYHUM pexkumowm; |V —

Bizyastizallis Ta 3acO0M yIpaBIliHHS PEKUMOM Bizyaizaitii.

Expan nucmess mokasye HAcTyNmHY iH(GOpMAIiIO: CTaH CHUCTEMHU
yIpaBiiHHS (BKa3aHHS PEXHUMY Ta MiJPESKUMHHUX PO3ralyKeHb, TaK 3BAaHHX
“Mon”, TMOBITOMJICHHSI TIPO MOMWJIKH Ta 3001); cTaH 00’ €KTa ympaBIliHHS,
T00TO Bepctara (MOJIOKEHHS pPOOOYMX OpraHiB y pI3HUX CHCTEMax
KOOpJIMHAT, T0JIa4a, YacToTa OOEpTaHHS IINHHJENS, IMEHAa BHKOHYBAHUX
IIUKJIIB aBTOMATUKH, iH(OpMAIlis Tpo YIpaBJsiFouy MpOrpamy), OMUC BCiX
“munynux” gif  omeparopa; ONUC CTaHIAPTHUX I[HKIIB 0OpOOKH,
BKJTIOYAIOUH iX TpadiuHy iHTEpIpeTaritoo; HaJaHHs CTaTUCTHYHO-TpadiuHOT
MOJIeNTi yIpaBisiFoyoi nmporpamu (HaKJIaAeH! €CKi3W 3aroTOBKH 1 BHPOOY i3
BKa3IBKaMHU BCiX pOOOYHMX Ta JIOMOMDKHUX MPOXOJIB), HAJIaHHS JUHAMIKO-
rpadiuHoi Mo mporiecy 00poOku (300paykeHHs TOTOYHOTO CTaHy 1 HOro
PO3BHUTKY Y peallbHOMY Yaci).

Iadopmartis, ska 3'SBIISETHCS HA €KpaHi TUCIUICS, BimoOpakae Ty
YaCTHHY PIllICHHS TePMIHAIBHOI 3a/adi, sKa y JaHUH MOMEHT IiKaBHUTh
oreparopa. SIKIo naHenab onepaTopa € KOMIIOHEHTOM MTAaCHBHOTO TePMiHATY
(robTo KOHCONI oOmepaTopa), TO caMmMe PpillIeHHS TePMIHATBHOT 3aaadi
3nifcHIOETRCs y mpuctpoi UITY. SIkmo x maHenms omepaTopa HaEKHTh
aKTHBHOMY TepMiHaNy (TOOTO MEpPCOHATBHOMY KOMIT FOTEPY), TO PIllICHHS
TEepMiHAIBHOT 3a/1a4i BUKOHYETHCS Y CAMOMY TE€PMiHAaTI.

OO6csr  iHoOpMalii, fKka HaZaeTbCsI OIMepaTropy, TOOTO oOcsT
mucruieHux  QyHkmii, Oarato y dYomMy BH3Hadae (yHKIIOHAIbHI
MOKJIHMBOCTI ipucTporo YITY.

Posrnsinemo ocHOBHiI fianmoroBi pexumu npuctporo UITY npu
peamizarii TepMmiHampHOI 3amadi. L[i peXUMH HAIaroKylOTh CHCTEMY
yIpaBiiHHS Ha TeBHUH pix pobotu. B mpucrpoi UITY mnepenbadaerncs
IIICTh TAKUX PEKHUMIB.
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VY pexumi “Bepcmam” 3IIACHIOIOTH MIATOTOBYI oOTeparii THITY
MITOBXatOuMX (HEBUMIPIOBAaHMX) TEPEMIllleHb BUKOHAaBYMX OpraHiB
BepcTaTa, BUMIPIOBAaHI MEPEMIIICHHs] Ha BCTAHOBIIEHE YHWCIIO JUCKpPET, a
TaKOX MPOBOJIATH OOHYIEHHS Oy(dhepiB TOCATHYTHX TMO3UIIIH.

VY pexumi “Pyune 66edenns” BUKOHYIOTh OKpeMi KOMaHAM MOBH
VIPaBJIAIOYUX TpOrpaM abo OKpeMi He3aleXHi KaJapu mporpamu 0e3
30epekeHHsT KOMaH/I 1 KaJpiB y nam’ siti mpuctporo YITY.

VY pexumi “Ilam’ amo npoepam” BBOASTH Yy TaM' ATh 13 KJIaBiaTypH i
Oyap-sKuX HOCIIB ympasistoui nporpamu YITY, pemaryrore mporpamu i
BUBOJATSH iX Ha 30BHIIIHI HOCII.

VY pexumi “ Kopexyis” Tpalio0Th 3 TaOIUISIMH, 0 30epiraroThCs B
nam’ ati  mpuctporo YITY, BBomsATh 1 penaryroTb TaONUIlI KOPEKI[ii
IHCTpYMEHTa TOIIIO.

Y pexumi “Bionpayrosants’ BIATBOPIOETHCS aBTOMATHYHHHA ITUKI
o0poOKH JieTani BIAMOBIAHO 10 AaKTHBI30BAHO! YIPAaBISAIOYOi MpOTpamMu
qIry.

VY pexumi “/liaenocmuxa” BCTAaHOBIIOIOTH MPAIE3aTHICTh CUCTEMH
YITY B mijoMy i Oyab-KUX OKPEMHUX il MiJICUCTEM.

[Mpuctpiit UITY Moxe mpaiioBaTd i 3 JEKUIBKOMa TepMiHAIaMu
OJTHOYACHO. 3BHYAHO Yy 1bOMY BHIIAJKy JIMIIE OJUH TEepMiHAI
BUKOPHCTOBYIOTh JUIsl BeIeHHs Jiayory (Oynp-skuii 3a BHOOpOM), a iHIIi
CITy’KaTh TUTBKH JUTSI BUBEJICHHSI TOTOYHOT iH(pOpMaIIii.

Buxonsun 3 HaBEICHWX PEKUMIB, ICHYE YOTHPHU BapiaHTU iaJIOTy
onepatopa 3 npuctpoem UITY: kepyBaHHS MpoOIecOM i 00’ EKTOM, CHCTEMHA
poboTa, aBTOMaTH30BaHE MPOEKTYBAHHS KEPYIOUMX MPOTpaM, pelaryBaHHS
KEpYIOUHX TPOTPaAM.

Hianoe xepysannsa npoyecom i 06’ €kmom TPOTIKae Oe3MOCepeHbO
mig vac oOpoOku geram (pydHoi abo aBromarnynoi). MoBa ime mpo
3anpoIIeHHsT 3 00Ky CHCTEMH YMpPaBJIIHHS BHOpaTH peXHM (HANpHKIA, 3
YHCia 3aMpONOHOBAHUX HAa €KpaHi), BUOpATH KOMaHIy Ha MEpeCyBaHHS y
py4HOMY pexuMmi (HanpuKiIaj, MUIIXOM BKa3aHHS allbTEPHATHBHUX a/IPEC).

1Tio dianozosoro cucmemHow pob6omor Po3yMIIOTh MaHIMYTIOBAHHS
pI3HOMaHITHUMH Ha0OpamMH KOHCTaHT, IapaMeTpiB  HACTPOIOBAHHH,
KOPEKTOpiB, apXiBHy poOOTy 13 30BHINIHIMH HOCIIMH, BXiJ V
iHpopmaniitauit 06Min 3 EOM BepXHBOTO paHTy.

Jlesskoro TOSICHEHHSI MOTpeOyroTh BKazaHi TyT (i Jemio padime y
3B’SI3KY 3 JHMCIUICHHUMHU (QYHKIIISIMU) IapamMeTpu HacTporoBaHHs. CripaBa B
Tomy, mo mpuctpii UIIY 3maTHuMi y IesKoMy CTYNEHi aJanTyBaTHCS [0
o0’exkra (Bepcrara) Ta KopucTyBada. Jlns 3a0e3medeHHs —ajanTaiii
BHUJIUISIFOTH CIICIialbHI 00MacTi mam sTi, sKi 3aKpilUieHi 32 KOHCTaHTaMH
CHCTEMHU YIIPaBIiHHSA 1 BEpCTaTHUMHU MapamerpamMu (mami i1 Te, W iHIIe
OyneMo Ha3WBaTH TlapaMeTpaMH HACTPOIOBAHHs), SIKI CIyKaTh JUis
BBEJICHHS KOPEKIIii YM KOMIICHCAIlill, YTOUHEHHS Y1 OOMexeHHs ((yHKITii
UYITY, MOBH yIpaBJISIFOYMX MPOTrpam), KOHTPOJIIO, Bidyasi3ailii, 1iarHOCTUKH
1 onTuMizanii 3B’ si3ky npuctporo UITY 3 BepcraTom.
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[TapameTpu HaCTPONKM MOETHYIOTHCS Y HACTYITHI OJHOPIIHI TPYIIH:

—O3HaKd 1 BKa3iBKH, $KI YTOYHIOIOTH CHHTAaKCHC Kepyr4oi
porpamMu, CEeMaHTUKy aapec iH(OpMaLiifHMX CIIIB MOBH YIPaBISIOUUX
MPOrpaM, PEAKI[F0 CHCTEMH YIPaBJIiHHS HA Ti 00 1HIII KOMaHH,

— 03HAKH, sKi BU3HAYAOTh MOYATKOBUI CTaH mam’'sTi (HampHKian,
kou G-(yHKIIiH, SKi TiFOTh TOYATKOBO);

— O3HAaKH, 1110 YTOYHIOIOTh CTPYKTYPY OKPEMHUX CTAHAAPTHUX LIUKIIIB,;

—O3Hakd, 00 ONOKYIOTH OKpeMmi (YHKIIl KiaBiaTypu TMaHeml
omeparopa, yTOuHIOOUI (yHKIII KIaBiaTypu 1 peakiio CHCTeMH
YIpaBIiHHS Ha KJIABIIIHI KOMaHH,

—O3HaKHW, SKi KepylTh 00csIroM 1 ckiuaaoM iH(opwmarlii, 1m0
BHUBOJUTLCS Ha JUCIIIICH;

— KOHCTAHTH, TIOKa3H, JIOMYCKH, TOTOYHI Ta TPAaHUYHI 3HAYEHHS, SIKi
BUKOPHUCTOBYIOTh IIpU po3B’ 13Ky 3ajau YIIY;

— MIPOTOKOJM iH(pOpPMAIIfHOTO O0OMiHY 3 Tepudepiero, 30BHIIIHIMU
MIPUCTPOSIMH, 00’ EKTOM;

— 3HAUEHHS KOPEKTYIOUMX 1 KOMIIEHCYIOUMX CHTHANIIB 1 3MIIICHHH,
BKa3iBKH HA 3HAK KOPEKIIii;

— IMapaMeTpH HACTPOIOBAHHS CIIIKYIOUMX TPUBO/IIB 1101a4i;

—apaMeTpu TMOTO/DKYBaHHA 3 MPHBOJOM TOJIOBHOTO  DYXY,
napamMeTpy HaCTPOIOBAHHS MPUBOTY;

— O3HaKH, M0 BU3HAYAIOTh LIHY TUCKPETH, Jdiala30H BUMIPIOBaHHS,
PO3MipHICTh, MacIITad, TPaHuUIll POOOYOT 30HH, HAIBHICTH 0A30BHX TOUYOK Ta
3MIILEHD,

— O3HaKM HacTpOOBaHHS KoHpirypauii cucremu UITY;

— O3HAaKH, Kl 33/1al0Th Y BiMIHAIOTh aBTOMAaTHYHE BUKOHAHHS THX
a00 1HIIMX (YHKIIH.

[ToBHe umcno mapamerpiB y cydacHux mpuctposx UYIIY wmoxe
J0ocsATaTh JEKUTbKOX COTEHb. BOHHM CYTTEBO PI3HATBCA 3a CTPYKTYPOIO
(omHOOITHI 03HAKH, 0araTopo3psAAHI KOHCTAHTH, JAWHAMIYHO 3MIHIOBaHI
3MiHHI), 3a mpu3HauYeHHsIM (OJOKyBaHHS, YMOBHMH Ta OE3yMOBHUIA
nepexo i, (ikcarist JeSIKOTO YHCEeIFHOTO 3HAYCHHSI, TIO3HAYSHHS TPaHUILb,
MEX TOINO), 32 XapakTepoM BBe/IeHHS (OJHOKpATHUI MpHU CTUKYBaHHI 3
TEXHOJIOTTYHUM YCTAaTKyBaHHSM 1 MIArOTOBLI JO TMEPIIOrO IYCKYy ¥y
KOpHUCTyBaya, TMEpiOAWYHMA B  Mipy BHPOOHHMYOI  HEOOXITHOCTI,
Oe3mepepBHUI MO AaBTOMATHYHO [IOYMX KaHajlax), 3a JOCSKHICTIO
(moTpeOyroTh BUMPOOOBYBAHHS Ta BUMIPIOBAaHb; JOCSIKHI MPEACTaBHUKAM
IH)KEHEPHUX CITYXO0, HATaJJHUKY, OTIEPaTOPy) TOLIO.

Hianoe aemomamuzo8ano20 Npoekmy8amHs YNpasisiouux npocpam
MIPUITYCKAa€ BUKOPUCTAHHS MOBHU OUIBIII BUCOKOTO piBHsA, HiXK K01 | SO-7hit.

[Mpomemypa BBeACHHS JaHUX, HEOOXITHUX JUISI  MOOYIOBHU
VIPaBIsoOu0i MporpaMu, 0a3yeThCs HAa OJHOMY 3 JBOX BapiaHTIB CHUCTEM
aBTOMATH30BAHOTO TMPOEKTYBAaHHS. IMKIOBAa CHUCTEMa, IHCTpYMEHTalbHA
cucrema.

Luknosa cucmema aBTOMaTH30BAHOTO MPOEKTYBAHHS BUKOPHUCTOBYE
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HACTYITHY iJIEI0: YIPaBJISIFOUY MporpaMy oOpoOKH AeTai MOXKHa CKIACTH 31
CTaH/IAPTHUX TEXHOJOTTYHUX pilieHb (IUKIIB), sIKi pO3pOOIICHI 3a31aeriipb
y mapameTpuuHiii ¢opmi i TMOTPeOyIOTh IHUIIE TOTO, MO0 Mapamerpam
HaJalli KOHKPETHI YHCIIOBI 3HAYEHHS. 31 CTaHJAPTHUX CUCTEMHHX ITHKIIIB
oTiepaTop BUAUISE TOU, SKUW MIEPITAM HEOOXITHO 3aCTOCYBATH I 00OpOOKH,
MOTIM 3a/la€ yci HEOOXigHI TeOMETpUYHI Ta TEXHOJOTIYHI MJaHi, SKi
BIJTHOCSATBCSL 10 IBOTO MHMKIY. SIKIo Uit oOpoOKHM JeTani HeJIO0CTaTHBO
OJTHOTO LUKy, TO HaBEJACHUH TPOLEC TOBTOPIOETHCSA Il HACTYITHOTO
CTaHJAPTHOTO IUKITY, SKAN JOTA€THCS JI0 YIPABISAIOY0i IPOTPAMH.

Omneparop B IUKJIOBIi cucTeMi MOYHMHAE poOOTY 3 BUOOPY OJTHOTO 3i
croco0iB 00poOKM OTBOPY, MOBHUI HaOIp SIKMX HaJae CUCTEMa YIPaBIiHHS.
VY BiOMOBigHOCTI 7O 3pOO0JIEHOTO 3a JOMOMOTOI0 BIPTYalbHO! KIIaBilIi
BHOOpY Ha €KpaHi 3'SBISEThCS ©€CKi3 O0OpoOKM 3  y3araabHEHUMHU
nmapameTpaMu 3aMiCThb pO3MIpiB 1 TexHosoriyHMX JaHuxX. Cucrema
YIIPaBIIIHHS MTOCIIJOBHO 3alIUTY€E ONEpaTopa KOHKPETHI YUCENbHI 3HAYCHHS
napametpis. [Ticnst iX BBeeHHS ccTeMa yIpaBIIiHHS YTOYHIOE y oTiepaTopa
3arajlbHy CXeMy pO3TallyBaHHS OTBOPIB 1 (opmye mnporpamMHuil KoA
BUKOHAHHS OTIepallii.

Hns incmpymenmanonoi cucmemu aBTOMaTU30BaHOTO MPOCKTYBAHHS
YIpaBJIAI0uOl MPOrpaMu XapaKTepHa HACTYIIHa CXeMa i omepaTopa:
BU3HAYCHHS T€OMETPIi AeTaii Ta 3arOTOBKH; BU3HAYEHHS TeoMeTpii pobouoi
YaCTUHHU KOXKHOTO BHKOPHCTOBYBAHOTO IHCTPYMEHTA Ta MOTO IOJIOKEHHS Y
KOOpJIMHATHIA CHCTEeMi JeTaii; BH3HAYCHHS YCIX HEOOXIIHUX MPOXOJIiB;
¢dopmysanus | SO-kony yrnpapisitouoi mporpamu.

Jnst neraneid ckimagHux (GopM HAHOLIBII TPYAOMICTKOIO YaCTHHOIO €
TEOMETPUYHHUNM OINKMC JAHUX KpPECIEHHs. BHKOPHUCTOBYIOTH 3BUYANHY
CHCTEMY IMPOEKIIiif, a KOHTPOJBHI 130MeTpUYHI 300paKeHHs] CHHTE3YIOThCS
aBTOMATHYHO.

Omneparop B Takiii cucTeMi MOYMHAE TPOTPaMyBaHHS 3 BHOOpPY
KBaJIpaHTa, y siIkoMy Oyje moka3zaHa reomerpis naetanmi. Jlami BiH BU3HAUa€e
dbopMy 1 po3Mipu 3aroTOBKH Ta il TOJIOKEHHS y CHCTEMi KOOPIMHAT
BEpCTaTa, IMiCJIs YOTO MPHUCTYIAE A0 MOCITIIOBHOTO BBEJICHHS T€OMETPUIHHUX
KOMIOHEHTIB KiHIeBoro mnpodimo xgerami. IloTiM motpiOHO 3B’s3aTH
B3a€MHE pO3TAallyBaHHS JeTalli Ta IHCTPYMEHTAIBbHOI PEBOJBBEPHOT
TOJIOBKM, BHOpaTH  TMOCHIOBHICT,  TEXHOJIOTIYHUX  OTNepalid  Ta
BUKODHUCTOBYBaHI IHCTPYMEHTH, TMpPHU3HAYUTH PEXKUMH pi3aHHA. Y
pe3ynbTaTi CUCTeMa YIpaBJIiHHS HAJACcTh Ha €KpaHi MOBHY CTaTUCTHUYHO-
rpadiuHy MOJENb Tpolecy oOpoOKH, OKpeMi (parMeHTH SKOI omepaTop
MOKe Tpu OakaHHI MoOauuTH y 30UIbIIeHOMY MacmTabi. B pesymbrari
cCHCTeMa YIPABIIHHSA 3alpOINOHYE EKBIBAJEHTHUH TEKCT YIpPaBISAIOYO1
nporpamu y koai | SO-7hit.

JluHamiuyHO-TpadiuHe MOJIEIIOBAHHS IpoIecy OOpOOKH CIYKUThH 3
MeTOI0 BepHdikaiii po3pobieHoi ynpasistodoi nporpamu. TpaekTopist pyxy
IHCTpYMEHTa BHUKPECIIOEThCS Ha €KpaHi JHCIUIes Y TEMIIl, SIKUM peryitoe
ormeparop. OcoOIMBO HAOUYHUM € TPOCTOPOBE JAWHAMIYHO-TpadiuHe
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MO/ICTFOBaHHS.

Hianoeoee peoacysanus ynpasnawouux npoepam (4eTBepTuil i3
HaBEJICHUX BHIIE BapiaHTIB JiaoTy) OXOILTIOE CaMe pellaryBaHHs Ta pydHe
BBEJICHHS TEKCTy VIPaBIAIOYOi TMporpamMu. THMNOBUMHU JHUPEKTUBAMH
nporecy penaryBanus € “Berasutu”, “Bupizatn”, “3amiHUTH”, K1 MOXKYTh
OyTH BiJHECEH1 10 OKpEMHX KOMaH/ 1 I[ITUX KaJpiB.

3aBepmryoun aHami3z TepMiHanbHOI 3amaui UITY, Biamitumo aBa
JOJaTKOBUX il KOMIOHEHTH: Jianor “tepminan — npuctpiid UITY” ta miamor
“mpuctpiit UITY — EOM”. O6uaBa mianoru po3BUBAIOTHCS aBTOMATUYHO Y
BIMOBITHUX  KaHajlaX  3B's3Ky,  3a0e3MeuyloTbCs  BiAMOBITHUMH
MPOTOKOJIAMH, MIITPUMYIOThCS MPOTPAMHO-aNAPaTHIMHK 3aCO0aMU CHCTEMH
KEepYyBaHHS.

Y 3arampHOMY 00CS31 MPOrpamMHO-MAaTEeMAaTUYHOTO 3a0e3MeueHHS
cydacHoro mnpuctporo UYITY oOcsar 3abesmeueHHs TepMIHAIBHOT 3aaadi
3aiiMa€e OCHOBHE Miclie. Y I[bOMY 3B’SI3Ky NpH HOro po3poOii HeoOXigHO
OPUIUIATH  OCOONMMBY yBary THTaHHSAM 3arajbHOi opra”izamii Ta
apxiTektypu. Ockilbkum 0araTto TMiACHCTEM  TepMiHaIBHOI  3amadi
IHTEepaKTHUBHI, BHUHSTKOBO BAYKJIMBOTO 3HAUEHHS HaOyBarOTh
IHCTpyMEHTaJbHI 3acO0M TpPOEKTyBaHHS jianory. I3 BpaxyBaHHAM
CKa3aHOTO BHUHHMKAE€ MOJXKIHMBICTH PETYISPHOTO KOHCTPYIOBAaHHS MOJYJS
TEepMiHAIBHOT 3ajadi, SKe J03BOJIIE BUPIMUTH MPOOIEeMH HaJI3BHYAIHO
BHUCOKOTO pIBHS TPYJOMICTKOCTI. MaeThCsi Ha yBas3i, IO MOJOJAHHIO
npoOseMHu CiykaTh W 1HIII BiZOMiI NMPUAOMH. BUKOPUCTAHHS MOTYKHHUX
CTaHJAPTHUX MYJBTHIIPOIIECHUX OIEpalifHIUX CHCTEM, BHUKOPHCTAHHS
CTaHIApPTHUX TpadiyHUX TMAKETIB Ta ICHYIOUMX HaIpalfoBaHb B 00JacTi
aBTOMATH30BAHOTO MPOEKTYBAaHHS YNPABISIOUUX MPOTPaM, MPOrpaMyBaHHs
TepMiHAIBHOT 3a/1a4i Ha OHIN 13 Cy4YaCHUX MOB BUCOKOTO PIBHS.

KonTpoabHi 3anutanns

1. Chopmymroiite ¢a3u peamizaiii reomerpudnoi 3amadi UIIY B
TEXHOJIOTTYHOMY ycTaTKyBaHHi [ BC

2. Bu3naubte criiaq reoMeTpuyHoi iH(OpMaIii HeoOXimHOT s
nosaHHs popMoyTBOpeHH Aetanel y npuctpoi UITY.

3. [NoaiiTe BiAMIHHOCTI 3aCTOCYBaHHS METOJIB MOEIHAHHS JIUISTHOK
KOHTYPY €KBIIMCTaHTH TPU MPOTrpaMyBaHHi (POPMOYTBOPEHHS JAETaIICH.

4. HaBenitTh pi3HOBUAM IHTEPHOJANil (JOPMOYTBOpEHHS [eTajeil B
cucremax UIly

5. Oxapakrepu3yiiTe MOMXJIHMBOCTI IHTEPHOJAIIl 32 METOJIOM
OiHOYHOT (PyHKIIIT

7. OxapakTepu3yiiTe MOXIUBOCTI IHTEPHOJSAMII 32  METOJ0M
OIiHOYHOT (DYHKIIIT 3 MPOTHOZYIOUUM KPOKOM

8. Oxapakrepu3yiiTe MOMJIHMBOCTI IHTEPIOJAIIl 32 METOJIOM
omiHOoYHOT (DYHKIII] Ha MOCTIHHIN YacTOTi

9. Oxapakrepu3yiiTeé MOMJIMBOCTI IHTEPIOJSAIIT 32 METOJIOM
1 poBuX AUQEpPEHITIITHIX aHATI3aTOPIB
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10. Oxapakrepu3yiiTe MOXKIMBOCTI IHTEpHOJALII 32 METOJIOM
MPOTHO3Y Ta KOPEKIIil

11. Po3kpuiiTe Oprasizamito yIpaBIiHHSA CIIJKYIOUUM TIPUBOJIOM
nonavi npuctpoid 3 UIIY mnpu BinTBOopeHHI (HOPMOYTBOPIOIOUYHMX PYXiB
pOOOYMX OpraHiB TEXHOJIOTTYHOTO YCTAaTKyBaHHS

12. TlosicHITh CTPYKTYpY peaiizarlii Ta ¢a3u po3B’s3aHHS JIOTIYHOL
3aJadi B CHCTEMAaX eJIeKTPOaBTOMATHKH MpHUCTpoiB 3 UITY

13. Bu3naure HEOOXIAHICTH peaiizaiii TEXHOJIOTIYHOI 3aaadi
MPOrPAMHOTO YIIPABIIHHA B CHCTeMax (OPMYBaHHS 3aJlaHOI TOYHOCTI
000poOku mpuctpois 3 UITY

14. OGrpyHTyiiTe HEOOXIAHICTH peaizallii TeXHOJOTIYHOT 3aaadi
MPOrPaMMHOTO VIIPABJIiHHS B CHCTEMax yIpaBliHHSA e(EeKTUBHICT' 10
00po6ku mpuctpois 3 UITY

15. Po3kpuiiTe MOXJIMBOCTI  peaiizamii TepMiHambHOI 3amadi
MIPOTPAMHOTO YIPABIIHHA B IHTEPAKTHUBHHUX CUCTeMax MpUcTpois 3 UITY
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«Buoamnum 0ocscHeHHAM
CYYAcHOI HAyKu cmana npozpama,
sAKa Ha 0yOb-sKe 3anumawuHs 0ae

6y0b-5KY 8I0N0GI0b (3
NePUIOKGIMHe8020 BUNYCKY
“ Haprxomy™)

Po3ain 7

INPOEKTYBAHHS ITPOI'PAMHOI'O YIIPABJIIHHSA
B CUCTEMAX BUKOHABYOI'O PIBHS I'BC

7.1. Meroau miAroToBKM ynpasJjasw4uux nporpam YIIY

CrBopenns ynpaisitounx mnporpam (VII) € ogHEM 3 TONOBHHX
BUPOOHMYMX €TamiB NpH BHUKOpPUCTAaHHI ycraTkyBanHs 3 UIIY. bes
BpaxyBaHHS TPYAOMICTKOCTI I[bOTO €Tally He MOXXHAa BU3HAYUTH OOJIACTh
3acTOCYBaHHs Ta e€(heKTUBHICTH BepcTatiB i3 UITY.

[MinrotoBka YII mis oOpoOku neram wHa Bepcrari 3 UITY B
3arajlbHOMY BHIAJIKy O3Haya€ IiIrOTOBKY 1 HAHECEHHS Ha MPOTPaMOHOCIH
HEOOXIJTHUX KOMaHJ, II0 MOXYTb OYTH aBTOMAaTWYHO TIPOYUTAHI Ta
BHUKOHAHI CHCTEMOIO YIPABIIIHHA 1 CAMUM BEPCTATOM.

Hamamauk Bepcratie i3 UIIY mnoBuHEH m00pe 3HATH Mpoliec
niarotroBkn YII, Jlerko uuTatu mporpaMmy i BMITH TpU HEOOXITHOCTI
KOpUTYBaTH MporpaMy. BiH MoBHHEH BMITH BUSHAYUTH MPUYUHU OpaKy MpH
BUTOTOBJICHHI JIeTalli a0 MOJOMKH {HCTPYMEHTA, [0 MOXXYTb BUHUKHYTH B
pe3ynbTaTi HenpaBwiIbHO ckianeHoi YII, abo depe3 360i B cuctemi UITY,
a00 uepe3 BiIMOBIICHHSI MEXaHIYHUX BY3JIiB.

[Ipu mporpamyBaHHI BHpilIaTbHE 3HA4eHHS Mae 30ip i
yrnopsiiKyBaHHA iH(opMalii mepex THUM, sSK BOHa Oyae HaHeceHa Ha
nporpaMoHociii. Crio4atky 3 KpeciaeHHsI 00poOIIFOBaHOI JeTali OTPUMYIOTh
reoMeTpudHy iHdopmairito, ToOTO po3Mipu eJIeMEeHTIB JeTani (Hanmpukia,
KOOpJMHATH OTBOPY, Pajiyc Iyrd Koyia (pe3epyeMOro KOHTYPY TOIIO).
[ToTiM, KOPHCTYIOUMCH JOBITHHUKAMH Ta IHCTPYKIisAMH, (HOPMYIOTH
TEXHOJIOTIYHY iH(opMalLito, IHIUBIAYaIbHY U KOXKHOTO TEXHOJIOTTYHOTO
nepexoy (Hampukia:, BUA IHCTPYMEHTa, YacTOTy 0OepTaHHs IHCTPYMEHTA,
nojayy Tomo). Ha OCHOBI reoMeTpu4HOI Ta TEXHOJIOTTYHOI iH(popMarii 3
KOXKHOTO TIepexoy i ckinanaroTs YII.

[Mpu migrotoBui YII mokimajgHO BUBYAIOTH TEXHOJOTIUHI OIeparlii,
BU3HAYAIOTh MOCIIZOBHICTh TIEPEXOAIB 1 HAHOLIBII paIlioHAIBHUI PEKUM iX
BUKOHAHHA, [0 3a0e3redye OTpUMaHHS JeTalli 3aJaHuX pO3MIpiB 3a
MiHIMATBHUH MAITUHHUH Yac.

IcuytoTh HacTymHi Metoau miarotoBku YII (puc. 7.1): pyune
npoepamyeauus, TpU sSKOMy 30ip 1 ymopsakyBaHHs iHQopMmarii Tta
HaHeceHHS ii Ha MPOTPaMOHOCIH 3/1IHCHIOE TEXHOJIOT-TIPOTPaMICT; MalUHHe
npoepamyeanus, TPU SKOMY TakKi poOOTH, sSK KOJIyBaHHS iH(opMmaIrii,
BU3HAYCHHS TIIEPEMIIeHb IHCTPYMEHTa, BHUOIp pEeKUMIB pi3aHHA Ta
ONITUMAJILHOI TOCIIZJOBHOCTI BUKOHAHHS MEPEXO/IiB TOIO, BUKOHYe EOM;
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MawiunHe npoepamysanis 6iis eepcmama, OCHAIIEHOTO MIKPOIIPOIIECOPHUM
npuctpoem UITY (B HaliOUTBII BIOCKOHAJICHOMY BHUIAAKY — 1€ 3a1anHs Y11
3 xiaBiatypu npuctporo UITY B pexumi gianory, y mporieci sikoro 6araro
NUTaHb TIPU3HAYEHHS PEKUMIB pi3aHHA BUPINIYIOThCS Mikpo-EOM
npuctpoto YITY 1 BHKOPHUCTOBYIOTHCS THIOBI TEXHOJOTIYHI IUKIH, IO
30epiraroTbes B mam’ ati nprctporo UITY).

1 2 3
= =
H—H
L oo H oy (- —
15 I ¥ I v|:| |
4 érl_ 6
éﬁ' [ |
el |
[ENIEON] 8 |
4-__-; \i ° D:‘.@gl
=3 ! 7] | dimio
: t————q OO0uKCTIOBATBHUI
SN TN . J._ lemp
———eb e 2 Y .. B
| e ————— 1 Lex

Puc. 7.1. Memoou niocomoexu VII. | — pyune npocpamysannus; |1 —
MawiunHe npoepamysanis 3a oonomozoro EOM; |l — mawunne
npozpamysamis O eepcmama, OCHAWEH020 MIKPONPOYeCOPHUM
npucmpoem YITY (3anuc VII na npoepamonociii y éuensoi kacemu yu
enekmponnoi nam’ smi); 1 — euxioni 0ani no 2ceomempuyHux napamempax
Odemani; 2 —mexnon02is 00pooxu; 3 — incmpymenm i npucmocysanms; 4 —
PO3DAXYHOK NPOCPAMU HA KIAGIWHUX anapamax; S— nep@opyeants
cmpiuku 3 V1T, 6 —3anuc npoepamu pospaxynxy na EOM; T —niocomoska
neppoxapmu (nepgpocmpiuku) 3 VII, 8 — EOM; 9 — npoepama npoyecopa,
10 — npoepama nocmnpoyecopa 0 konkpemuozo sepcmama; 11 — VII; 12
— npucmpiu YI1V i3 3a0annsm npoepamu na nepgpocmpiuyi, 13 —sepcmam;
14 — maenimna minixacema (wu 610k enexkmponnoi nam’ smi) 3 YVII, 15 —
npucmpii 3anucy YI1 na maenimuy minikacemy (4u 610K e1eKmponHoi
nam’ simi)

Metoau xomyBanHsi YII, BUI mporpamMoHOCisSs Ta LIUTBHICT 3alUCy
HAa HBOMY, crocobu 3uuTyBaHHs iHpopMmanii 3 VYII € ocHOBHUMH
nokasaukamu cuctem YITY i 3ayexarts, B OCHOBHOMY, Bill eleMeHTHOI 0a3u
npuctporo UIY.

Jns mepmoro mokoJiiHHS mpuctpoiB UITY xapakTepHi HacTymHi
MOKA3HUKH. TPOTPAMOHOCII Ha MarHiTHIA crpiuni; 3amuc YII vy
(ha3o0MOyIbOBAaHOMY BHIUISAI YHM  YHITAapHOMY Koji (IOCIiIOBHOCTI
IMITyJIbCIB); MaJia MIUIBHICTH 3aIKCy 1, K HACIiIOK, 3Ha4yHa JoBxuHa YII.
Onnax mpuctpiit YITY 3aBasku bOMY CIPOIYETHCS 1 3a0€3MeUy€eThCs HOT0o
Ha/iiHICTh. Take pilleHHS BiOMOBiTaso PIBHIO PO3BUTKY TEXHIKHM B TOM
nepio.

Maiike OJHOYACHO SIK TIPOTPAMOHOCIH CTaJM 3aCTOCOBYBATH
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nepdoctpiuky i3 3amanHsMm YII y komoBanomy Burisni. Cro4atky
BUKOPHCTOBYBaJIHM MATHIOPDKKOBY mepdoctpiuky (kon BILIK-5), mortim —
BOCBMUJIOPDKKOBY mepdocTpiuky i3 3amucom YII 3a MixHapogHUMEI
cTaHgapTamMu KoxyBaHHA iHpopmariii | SO.

Crannapru3zaiis kogyBaHHs B npuctposx UITY npyroro mokomiHHS
no3Boymia yHipikyBatum migrotoBky YII 1 3acTOCOBYBaTH OJHAKOBE
BBEJICHHS ITpOrpamMu B pizHuX npuctposx YITY. Crannapruzaliis KoayBaHHS
VII 36epiraerscst Mpu PO3MIUPEHHI TEXHOJIOTIYHUX MOXJIMBOCTEH BEpCTaTIB
1, BITNOBiTHO, po3mmpeHHi ¢pyHKuii npuctporo UITY.

Y mepion ctBopeHHs mnpuctpois UIIY npyroro mMOKOJiHHS
PO3BHUBAIOTHCS METOJM aBTOMATHYHOTO MPOTPAMyBaHHS Ha YHIBEPCaTbHHUX
EOM. Ilpu 1poMy, KpiM TpaeKTOpii pyxXy IHCTPYMEHTa BIIHOCHO 3arOTOBKH,
IPOTPaMYIOThCS MTapaMEeTPU PEKUMIB 0OPOOKH.

CrBopenHs ympapisitounx Mikpo-EOM 3 eneKTpoHHOIO Tiam’ SATTHO
o0yMOBWIIO TIOJambIIe yaockoHaneHHs mpuctpoiB UITY. Cucremu UYITY
TPETHOTO 1 YETBEPTOTO MOKOJIIHb 320€3MeuyI0OTh He TUTbKU peraryBanus Y1,
ame 1 3amanHs HOBOT YII Oe3nmocepenHbo 3a KpecieHHsM netami (B
OTEpPaTUBHUX CHUCTEMax YIPABIiHHA IHTETPOBAHMX 13 CHUCTEMaMU
NPOEKTYBAaHHS Ta MPOrPaMyBaHHS).

B Mipy BBeneHHS MOB BHCOKOTO piBHS, THIIOBUX IIUKIIB 1
CaMOHACTPOIOBAHHSI PEXUMIB pi3aHHS MPOrpaMyBaHHS MHOLIMPIOETHCS Ha
Bce Oubm crimamHi Buaum oOpoOku. IligrotoBka VYII Ta iX pemaryBaHHS
3NMIHCHIOITBC Oe3mocepenHbo Ha Bepctari. lle M03BoisE€ MiIBUITUTH
OTIEpPAaTHUBHICTb BUPOOHUITBA, CKOPOTUTH Yac HAIAro/DKEHHS Ta TEepeBipKU
VII, BUKIIOYUTH €Tam MiATOTOBKH MEep(OCTPIYKH, MIABUINATHA HATINHICTH
po6otu mpuctporo UITY.

Hacrymaum ertamom, T1OB'si3aHMM 31  CTBOPEHHSIM  THYYKHX
BUPOOHMYMX CHUCTEM, € aBTOMAaTMYHHHA po3paxyHok YII 3a momomororo
EOM BepxHBOTO PiBHHI.

VII 3anmucyroTe Ha mepdocTpiulli y BUTIIAAI MOCITITOBHOCTI (pas.
SIKmo BepcTaT Mae MarHiTHy 4M €JIeKTpOHHY KaceTy, To YII cmouartky
3aMUCYIOTh Ha MepQocTpidii, a MOTIM MEPenucyloTh Ha MPOrPaMOHOCIH
npuctporo YITY. Koxna ¢paza mictute iHPopMaliro (reoMeTpuyHy Ta
TEXHOJIOTTYHY), HEOOXiTHY Il 0OpOOKM BU3HAYCHOT NUISHKU JeTaii abo
IVl BUKOHAHHS CremiabHuX (QyHKIIH (IoYaToK MpoTrpamu, MPUCKOpPEHE
HiIBeICHHS 1HCTpyMeHTa ToIo). [locmimoBHicTioO ¢pa3 y mporpami
BU3HAYAETHCS MOCIIIOBHICTh 0OPOOKH JIeTalli Ha BepCTaTi.

Koxna ¢paza ckimagaeTrscsi 3 JEIKOTO 4YHMCIA PSAKIB, y SKHX
3aMUCYIOTh KOJIOBI MO3HAYEHHS! CUMBOJIIB TIporpaMH. JleKiibKa MmocCIiioBHO
3allMCaHMX PSJIKIB, IO BHU3HAYAIOTh OJHE TIOHSTTS, YTBOPIOIOTH CIIOBO.
Jlexinpka cIiB, IO BU3HAYAIOTh TPYMy il 3a JIeSKUH TPOMDKOK dYacy,
CKJIAZIAtOTh KaJIp.

®pazamu 33/1a10Th TUTBKU Ty iH(OPMAILiO, IO 3MIHIOETHCS BiZIHOCHO
nonepenHpoi (pa3u. 3aCTOCOBYIOTH aJIPECHY CHUCTEMY 3alucy, NMpH SKIi
BUKOPHUCTOBYIOTh OYKBEHI aapecH, IO TepenyloTh YHCIOBIH iH(opMmartii.
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3acrocyBaHHA OYKBEHHMX aJpec I03BOJSIE POOMTH 3amuc ciiB y ¢pazax y
Oy/b-sKili TOCTITOBHOCTI 1 BHKOPHUCTOBYBAaTH €JMHHMNA CHOCIO KOJyBaHHS
JUISL BEpPCTATIB PI3HOTO TEXHOJIOTIYHOTO MPHU3HAYEHHS Ta PI3ZHOTO pIBHA
aBToMaTu3aiii. [Ipy mpoMy 3a BU3HAYEHUMH KOMAaHJAMH YIIPABIIIHHS
3aKpIIJIeH] BIAMMOBIIHI CHMBOJIHA KOJTY aJIPECH.

Komom Ha3uBaeTbcs yMOBHA TMO3Hauka LupH, 4uciaa i OYKBH.
KonyBanus HeoOxinne ans cknaganas Y11, HaneceHHs ii Ha MpOrpaMoOHOCIi
Ta mpaBuiIbHOTO ynTaHHs YII cucremoro ymnpaBiiHHS BepcTatoM. Bumorwd,
10 BUCYBAIOTBCS JI0 KOJy: MAaKCUMallbHa CTUCIICTh 3aIUCY, JIETKICTh HOTO
YUTAHHS JIIOJUHOIO TICJISI HETPUBAJIOrO0 TPEHYBAaHHS, MiHIMalTbHA
IMOBIPHICTh TOMMJIKH TPH HOTO aBTOMATUYHOMY 3YUTYBAaHHI Ta 3aIUCI.

Tomy Oyma po3pobieHa KOMOIHOBaHA JBIKOBO-/IECATKOBA CHCTEMA
YHUCJICHHS, 110 y JaHUM Yac 3HaWlIa HAaMIIUpIIe IPAaKTUYHE 3aCTOCYBAHHS.

[Tpumyctumo, 1o noTpioHO MEepeMICTUTH CTiNT BepcTara 1mo oci X Ha
273,41 mm npu auckpernocti 0,01 mm. Omxe, y mporpaMi HaM TMOTPiOHO
BKa3aTd, IO To oci X HeoOximHo mepemictutucs Ha 27341 immysnbc.
Criouatky koxHY 1udpy uucia 27341 3anucyroTs B ABIKOBOMY KOIi: 2 =
0010; 7 = 0111; 3 = 0011; 4 = 0100; 1 = 0001. [ToTiM HaOWBaIOTH IIi HEPPH
MOCTIIOBHUMH PSiIKAMH Ha TepOCTPiUKy Ta OTPUMYIOTH JABIHKOBO-
JECSITKOBUH KOJ 3aJaHOTO YHWCIIA, OCKUTBKM HOMEpP 7 KOXHOTO 3 IT SITH
psaakiB (110 BiAMOBITAE AECATKOBOMY PO3PS/Iy YHMCIIa) BU3HAYAE KOCDIieHT
K = 10™, Ha sikuii OTPIGHO MOMHOXHWTH 3amucaHy B PAAKY (B ABiKOBOMY
komi) uudpy, mod orpuMartu NoTpidHe unco. Skio nepea HanucaHusM (y
JIBIKOBO-/IECATKOBOMY KOJIi) umcia BKazatd (y BIAMOBIAHOMY KOJIi), IO
nani #nme X, TO cucTeMa YNpaBJiHHA BEPCTATOM IHTEPIIPETYE HACTYIHY
BKa3iBKY: TIEPEMICTHTH BUKOHAaBYMI OpraH BepcraTa (HAmpHKIaa, CTLT) MO
oci X Ha 27341 immynsc.

7.2. OcHOBH NPOrpaMyBaHHsl YIPABJSIOYHUX NPOrpaM BepcTaTiB
3 Iy
7.2.1. KogyBanus ingopmanii B ynpasJsiiouiii nporpami

Crpykrypa ynpas/siiouoi nporpamu. TexHoJOTiYHUI mpoiec
o0poOKM Ha BepcTari, JETalli30BaHUI O EJIEeMEHTAPHHX IEepPEeMIlIeHb 1
TEXHOJIOTTYHUX KOMAaH]I, CITY)KHTh BUXITHOIO iH(POPMAII€EIO Il KOAYBaHHS 1
3aluCy YIpaBJsI04YO1 nporpamu Beperara 3 UITY.

CykynHICTh KOMaHJI Ha MOBI IPOTpPaMyBaHHsS, IO BIAMOBiIAE
3aJ]aHOMY aJTroOpUTMy (YHKIIIOHYBaHHS BepcTaTa IO 00poOmi merai,
CKJIQJIA€ YNPABIAIOUY NPocpamy.

VII Ha mnporpamoHOCii MICTUTh IHQOPMALI TPO pi3aNbHUN
IHCTpYMEHT 1 HIBUAKOCTI HOTO TMepeMilleHHs BiTHOCHO 0OpoOIIOBaHOT
3arOTOBKH, YacTOTy OOEpTaHHs INMUHAENS, 3MiHY IHCTPYMEHTa, BBEICHHS
KOPEKIIii, MoJjaqy OXOJIO/DKEHHS, 1HII KOMaHJAH BHKOHABYMM MeEXaHi3MaM
BEpCTaTa, 3alHMCAHUX Y MOCTIIOBHOCTI TEXHOJOTIYHOTO IMPoIecy 0OpoOKu
Ha Bepcrari 3 UITY.

Mikuaapomgaum cramaptrom SO 1056-75, 1113-73, 2539-74
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periaMeHTOBaHI €IWHI JUIS BCIX BUAIB BEpCTATiB MpaBHJa KOIyBaHHS
iHopmartii YIT Ha Hocii gaHux (mepocTpiuky, MAarHITHY CTPI4KY TOIIO).
VII 3anucyeThCcss Ha MPOTPAMOHOCIH Y BHUTIISAI MOCTIAOBHOCTI KaIpiB, IO
MPEJCTaBISAIOTh COOOK0 3aKiHueHi 3a 3MICTOM (pa3sd MOBOIO KOJYBaHHS
TeOMETPUYHOI, TEXHOJIOTIYHOT Ta JomoMibkHOI iH@opmarii. Orxe,
CKJIaJI0BOIO0 4yacTHHOI YII, 1m0 BBOAWTHCS 1 BIAMPAIBOBYETHCS SK €IUHE
IiJIe € Kaop.

Oxpemi MOCTIOBHOCTI KaApiB Ui OOpOOKH JUISHOK 3aroTOBKH
00’ eqHyI0ThCS B 21asu Y11, KOKHA 3 SIKUX IOYMHAETHCS 3 TOJIOBHOTO KaJpy.

Tonoenuti kadp MicTUTH iH(GOPMAILIO PO YMOBH 0OPOOKH, 3 HBOTO
MOJKHA TOYMHATH YH BIJHOBIIOBATH POOOTY BepcTaTa 3a mporpamoro. IHmmi
Kanapu trnaBu YII HecyTh TUIBKM 3MiHEHY BIIHOCHO MOIEpETHIX KajpiB
gacTuHY iH(OpMaIiil i Ha3uBarOThCI dodamkosumu. B YII ronoBHI kaapu
XapaKTepU3yIOTh MOYaTKOBUI CTaH HACTYMHOI 32 HUM JUISTHKH MPOTpamMu, a
J0JJATKOBI MICTAThH BCi JIaH1, HEOOX1IHI JJIs1 TIOHOBJICHHSI MPOILIECY 00pOOKH
3arOTOBKH IIICIISI IEPEPBH.

CTpyKTYpHO Kaap CKJIaJae€TbCsi 31 c7i6, PpO3TALIOBAHUX Y
BU3HAYCHOMY TMOPSIKY, a CI0Ba — i3 CUMBOUIIB. [lepiM cMMBOJIOM ClloBa €
OyKkBa, 10 TIO3HAYAE adpecy, a IHIII CHMBOJU YTBOPIOIOTH YUCIIO 31 3HAKOM
abo uutouMcenbHUM Kox Oe3 3HAKy. Ajpeca ClIOBa BCTaHOBIIOE
NpU3HAYCHHS HACTYTHUX 3a HUM JaHUX. B [iloMy Kaap MICTHTh
MOCIIIOBHICTD CJiB, IO YTBOPIOIOTH iH(poOpMaIifo aias onHiel pobOouoi
omepariii, a cI0OBO — JaHi MPO MapameTp mporecy oOpoOku abo iHmIi JaHi
PO BUKOHAHHS YIPABIIIHHS OTIEPAIIIETO.

st BepctariB 3 UITY OCHOBHHUM KOJOM YHPaBJISIFOUUX MPOTpaMm €
ceMupo3psaaHui  OykBeHO-1bposuii  kox 1SO-7bit. Ileit kox Oys
pU3HAYCHH IS 3anucy iHdopMallii Ha BOCBMUAOPOKKOBIH mepdocTpidii.
Kon ISO-7bit nosBonsie xomyBatu 128 cumBoniB. [lepmum 4oTHpHOM
JOpbKKaM 1epdOCTPIiYKU MPUTTHUCAH] Bark JBIHKOBO-AECATKOBOTO Koay 1-2-
4-8 (nmBiiikoBa KOMOIHAIliSI B PSAAKY MOXE MaTh Pi3HY JECATKOBY Bary).
Takum 9rHOM, y OyAB-IKOMY PSAJIKY MOXYTh OyTH 3akojoBaHi uncia Bixg O
no 15. I1i yucna € BIacHe ymMciIamMu, OyKBaMH, 3HaKaMH B 3aJICKHOCTI BiJ
KOJTy O3HaKH Ha T’ ATIHi—ChOMMIA JOPIKKAX.

[Mepermkomo3axumeHicTs y ko | SO-7bit 3a6e3neuena mopsaKoBUM
KOHTpOJIEeM Ha TapHICTh. [ 1bOro MpoOMBAETHCS OTBIP HA BOCHMIM
JIOPDKIll, SIKIIO Ha CIMOX TOMEpeHIX JOpDhKKax KoMOIHAIist OTBOpIB
HerapHa. Ha KoXHOMY psaKy mepdOCTpiukd TOBHHHO 3HAXOIUTHCA 1
3YUTYBATHUCS TUTBKU YiTKE YHCIIO OTBOPIB.

JInst KoyBaHHS YIpaBisiFouoi iH(opmallii BUKOPUCTAHUN aApecHU
Ccrocio, BiMOBIAHO 110 SKOTO iH(OpMaIliiiHe c1oBO ((QYHKIIISI) CKIIATAETHCS 3
OyKkBEeHOI ajpecy 1 yucia 31 3HaKoM abo 0e3 HhOTO. 3BHUYAWHO B CJIOBax
MOJKHA OIMYCKaTH HE3HadyIli HYJi 1 3HaK “Turioc”, 110 MaeThcs Ha yBasi 1Mo
3aMOBYYBaHHIO. [lJI1 KOJyBaHHS aJpecH cloBa y KaJpi BUKOPHUCTOBYIOTH
OykBeHi, TpadiyHi Ta IUPPOBI CUMBOJM, NMPU3HAYCHHS SIKMX HaBEICHI B
tabn. 7.1 ta 7.2. Koxxna VYII moBuHHa moumHatucsi cumBojioM “Ilogatox
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nporpamu’, MICIs SKOTO MOXKE CTaBUTHUCh HOMEp MpOrpamu i 000B’ I3KOBO
cumBos “Kinenp kxanpy”. Ilepen cumBosiom “IlouaTok mporpamu” MOXKe
Oytu 3ammcana Oynb-ska iHQopmaris, mo Hemae cumBony “Ilodarok
nporpamu”. Ls iHpopmartiis cipuiiMaeThCst IK KOMEHTAp, y SKOMY HaBeJeH1
HOMEp KpEeCJIEeHHsS, HaliMEeHyBaHHS JAeTali, MOJENb BepcTara, Ipi3BUIIE
TEXHOJIOTa-TIPOrpaMicTa, Aara po3poOKH, pi3HI IAEHTU(IKATOPH MPOrpaMu
TOIIIO.

Tabmums 7.1
CumMBomm anipec iHGOPMAIIHHUX CITIB Y KaJpi
CuMBoOI IIpu3HaueHHs
A B, C KyroBi mepeminiennst Hapkoio oceit X, Y, Z
D Oyukiis  kopekmii  iHcTpyMmMeHta  (apyra  (QyHKIIis
IHCTPYMEHTA)
E KyroBe mepemimieHHsI HaBKOJIO CIeliadbHOI oci abo apyra
dyHKIIS o1aqi
F DyHKITIg Mogagi
G ITinroroBua GyHKIis
H He Bu3Hauene
l,J, K [Tapamerpu iHTEpHOIISALIi a00 KPOK Pi3i B3M0BXK oceit X, Y, Z
L He Bu3Hauene
M JlonoMibKHA (QYHKITIS
N Howmep kagpa
P,Q Tperss ¢yHkuis mnepemimenHs B3goBk oced X, Y abo
napaMeTpu KOPEKIlil iIHCTpyMeHTa
R [lepemimenHss Ha MIBHIKOMY XOJi B3I0BXK oci Z abo
napamMeTp KOpPeKIii iIHCTpyMeHTa
S [IIBigKICTh TOJIOBHOTO PYXY
T @DyHKIiS IHCTpYMEHTa
U,V,W | Ipyri dyskmii nepeminiersas B3uoBx oceid X, Y, Z
XY, Z ITepemimenns B3noBxk ocert X, Y, Z
Tabmums 7.2
CumBosn y iHpOpMaLIHUX CIIOBaX Kaapy
CumBon Hazpa 3HaueHHs
I'T TaGymsiis CumBOJI, SIKUH yHpaBisie NEPeMIIlEHHSAM Yy
HACTYITHY 3HAKOBY MO3HUIIII0 TOTO X Psi/IKa
I1C IlepeBenenns | CumBou, SAKUH BiZIOOpakaeThCs
psika NepEeBEICHHAM Ha HACTYIHUH PSJIOK, ane Jiie
SK KiHeIb Kaapy Y11
% Bincorok [TowaTtox VYII. 3actocoByeTbest Jyisl 3yMUHKU
HOCIs TaHUX pu 3BOPOTHOMY
NepEMOTYBaHHI
( Kpyrna mniBa | [ndopmamis, mo iage 3a UM 3HAKOM, HE
Ty)KKa ompanpboBYyeThcst Ha Bepctari. Ilpu3Hayena
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JJI1 TO3HAYCHHS MMOYaTKy KOMCHTApA

) Kpyrna Indopmaris, mo #Hae 3a UM 3HAKOM,
npaBa Ay)XKa | OMpalbOBYETbCs Ha Bepcrari. lIpu3HaveHa
I ITIO3HAYCHHSA KiHIISI KOMCHTapA

+ ITmroc MareMaTHYHUI 3HAaK BUSHAYEHHS PO3MIPHUX
3HAa4YeHb
- Minyc MareMaTHUHUI 3HAK BUSHAYEHHS PO3MIPHUX
3HAa4YeHb
Kpanka JlecsTKOBU 3HAK Y pO3MipHOMY 3HaYCHHI
JIBokparika I'onoBuuii kaap YII
/ IToxuia IIponyck kanmpy, SAKUH IO3HA4ae, 11O
pucka HaCTyIHA 33 HHM iHpOpMalis 10 CUMBOJIA

“Kinenup xaapy”’ MOXe ONpanboBYBaTHCS Ha
BepcTaTi TUIBKM B 3aJKHOCTI  BIA
MIOJIOKEHHSI TIepEMHKayda Ha MyJbTI IPUCTOIO
YITY. Ilepen cumBomamu “Homep kampy” i
“T'onoBHMIA Kap” CUMBOJI JIi€ HA LUTAN KaJp
VII

[Tpu posmimenHi Ha Hocii gaHux nexinbkox YII mepex cumBoiioM
“Ilouarok mporpamu” mepmoi YII pomyckaerbcst 3amucyBaTd IIE OJUH
cumBon “Ilouatok mporpamu”. Iliciast cumBony “IlouaTok mporpamu” Bes
1H(1)opMaU;151 canHMaeTLcsI SK YIpaBJIAIOYa, SIKIIO HE 3aCTOCOBAaHI CUMBOJIN
nmoyaTKy 1 KiHIg KoMmeHTaps. KomeHTapi BiZoOpakaroTbCs y KpPYTIHX
Oy)XKaxX 1 pO3MIMIAIOTECS MICIsi HOMepa MpOrpaMu MK Kaapamu. TekcT
NpOrpamMH CKJIAJA€ThCS 3 KaJApiB, cepel SIKUX MOXYThb OYTH: TOJOBHUI
(mo3HavyeHuit cumBoaOM “:"), momaTtkoBi (MoYMHAETHCs 3 cuMmBoia “Homep
KaJIpy”), TPOIYIICHI 3a HAasBHOCTI MiATBEP/UKEHHS, 3 MaHeNl omeparopa
(HOMep Kajpy J0JATKOBO MO3HAYAETHCSA CUMBOJIOM “/”), a TaKOK 3BEPHCHHS
10 mignporpam (3a JI0MoMOTo clioBa L 3 HOMEpoM MimporpamMu).

3a HeoOximHocTi mpamroBatH B pexkuMmi “Ilpomyck  kampy”
(mampukiam, JuUIS  3IMCHEHHS  HANAro/PKyBaJIbHUX — ITEPEXOMdIB  TIpU
HAJIaro/DKEHHI BepcTara 1 BUKIIOYEHHS IMX MEPeXOMIB IICHs 3aKiHYCHHS
Hayaro/pkeHHs) nepex cumBoamu “Homep kampy” 1 “TonoBHmii kaap”
Tpeba 3ammcyBatu cumBoa “IIpomyck kaapy”.

[Iporpama moBuHHA 3akiHUyBaTHCs cinoBoM “KiHemp mporpamu” —
MO2. Tlepen ¢hizmuHUM KiHIIEM TepGOCTPIUKA PEKOMEHIYETHCS PO3MIIIATH
cioBo “Kineup iHpopmamnii’ — M30. Indopmartist, momimena micns M30, He
cipuiimMaeTscsi 1 He 00poOmsieTscsi mpuctpoem UYIITY. Ilepex cumBosiom
“Ilowarox mnporpamu” 1 micns cniB “Kinmeup mnporpamu” 1 “Kinemns
iHpopMarii” Ha TepdoCTpiUill PEKOMEHIYEThCS 3aTUIIATH JUISHKH 13
cumBoJioM “Ilycto”.

OTxe, CTPYKTYpy MPOrpaMu MOKHA YMOBHO MOJATH TOCHIJOBHICTIO
3aIuciB, HABEJCHUX y Taom. 7.3.

®opmar ynpasjsiiouoi nporpamm. Ilepexomsun 1o dopmaty
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yrpasisitouoi mporpamu YITY, BigmiTumo, 1o ii oCHOBHUM iHPOpMAIIHHUM
omoxom € kanp. Ctpykrypy kanapy juis Bepcrata 3 UIIY Busnagae opmar
VII.

@Dopmam YII —11e yMOBHUH 3alHC KaJIpy 3 MAKCUMAIBHUM 00CSITOM
iHpopMarllii, 1o BU3HA4Yae HAOIp 3aCTOCOBYBAHUX CIIiB, MOPSAOK IX
po3TanryBaHHs Ta o0csr iH(popMalii KOKHOTO CI0BA.

Icaye 3pyunuit hopmaniaM, KUl T03BOJISE omucaTH GopMar Kaapy
YIPABIIAOYO1 MPOrpamMu, NPUUHATUN A1 KOHKpEeTHOro mnpucrporo YIIY.
Leit popmanizm, mo-nepiie, BBOAUTD MEPENiK BAKOPHCTOBYBAaHUX CUMBOJIIB,
a To-Apyre, BKa3ye, SK IMOBHHHA OyTW mMoOyIOBaHA YMCIIOBA YacTHHA
KO’KHOTO CIIOBA.

Tabmums 7.3
Crpykrypa ynpasisitouoi nporpamu Bepcrata 3 YITY

3anuc y mporpami

3HaueHHs 3aMnucy

KoMeHTap % HOMep MporpaMu

[Touatok mepmoi YII i komeHTap
10 Hel

(xomeHTap) KomenTap o tekcty nporpamu

s l'onosuuii kaap YII

N......... MO2 HNonatkoBuit kaap YII 3 kiHIem
nporpaMmu

KoMeHTap % HoMep mporpaMu [Mowarox  mactymuoi  YII i
KOMEHTap 10 Hel

li..... lonoBamit  xanp  VII,  sxuit
BUKITIOYEHO

IN...... HNonmatkoBuit  kxaap YII,  saxwit
BUKITIOYEHO

MO02 Kinenrp mporpamm Ta  KiHeIb

M30 iHpopmaii

[TpaBuna moOynoBu GopmansHoro 3amucy YII taki:

— CJIOBA TMO3HAYAIOTh CHMBOJIAMH iX agpec 1 OMMCOM iX YHCIIOBOT
YaCTUHH; MO3HAYEHHS BUILTUBAIOTH Y MIPUUHATIN JUIs KaJIpy MOCIiIOBHOCTI;

— SKIIO 32 aJPECOr0 OEe3pO3MIPHOTO CJIOBA MOKHA OMYCTUTH HYII,
II0 3HAXOJAThCS Tepe]] MEePIIOI0 3HAUYIIOK H(POI0, TO YUCIOBY YACTHHY
0e3pOo3MIpHOTO CJIOBA OMHUCYIOTH HylIeM 1 Iudpor, I0 BKa3dye Ha
HaOLIbIIE YUCIIO IECITKOBUX PO3PS/IIB YMCIOBOI YACTHHH,

— SKIIO 3a aJpecoro 0e3po3MIpHOTO CJI0Ba HE MOXKHA OITyCKaTH
HE3HAYyIli HYJi, TO YHUCIOBY YacTUHY O€3pO3MIPHOTO CJIOBa OMHCYIOThH
U (poro, o BKazye Ha (ikcoBaHUN (opMaT po3psiiiB YUCIOBOT YACTHHH,

—OJIMH BapiaHT OMHCYy 4YHCJIOBOI YAacTUHH KOXHOTO CJIOBa
“Po3mipHHX mepeMilleHp” TOoJiAirae B TOMY, IO 3a aJPEecol0 CIoBa
3aMUCyIOTh JBI LUGpH, Tepma 3 SKUH MOoKa3ye YHCIO PO3pPAIiB Tepen
JECATKOBOIO KpAamKolo, IO BIIOKPEMIIIOE IUTY YacTHHY Bix ApoOoBoOi, a
Apyra — 9ucio pO3PSAIIB MiCHsI KPanKy,

—HIIWIA BapiaHT OMMCY YHWCIOBOI YAaCTHHHM KOXKHOTO CIIOBA
“Po3MipHHX MEpeMIlIeHb’ MOJIATaeE B TOMY, IO 32 apecO0 KOXKHOTO CIIOBA
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3aIMHCYIOTh TPH IUGPH, TIEpIa YA OCTAHHS 3 SKUX HYJIb — B 3JIKHOCTI BiJI
TOTO, YM MOKHA OIyCTUTH HYJI TIepe/ MEePIIO0 YM OCTAaHHBOIO 3HAUYIIOO
udporo, a iHII AB1 MUGpPH MAIOTh TOM ke 3MICT, MO ¥ y MOMEePeTHBOMY
BapiaHTi,

— K0 a0COJIFOTHI PO3MIpH 3aBXIM JIOJATHI, TO MDK aJIpecoro Ta
HACTYITHUM 33 HUM YHCJIOM HE CTaBJIATh HIsIKOTO 3HAKA,

—SIKIIO PO3MIpH MOXYTb OyTH JOJATHUMH 1 Bl EMHUMH, TO MK
a/Ipecor0 Ta HACTYITHUM 32 HUM YHCJIOM CTaBJIATH 3HAK 'IUIKOC” ; IPU LILOMY
MOKJIAZIA€THCS, 10 3HAK IUIIOC MOXe OyTH omymieHWid 1 Oyae maThcs Ha
yBa3i 3a 3aMOBUYBaHHSM,

— SIKIIO PO3MIpU MOXYTh OyTH JOAATHUMHM 1 BT EMHUMH, IPUIOMY
3HaK “IUTIOC” OIMycKaTh He MOHA, TO MK aJ[pecol0 Ta HACTYITHUM 33 HUM
YHCIIOM CTaBIIATh 3HAKH “TuTIoc” 1 “MiHyc”.

JInist TOsSICHEHHS TPaBUJI PO3TIITHEMO Takuil (popManbHUil 3ammc, 1o
PO3KpHBAE CTPYKTYPY i hopMaT JesIKO1 yIpaBIIsiIou0i MPOrpaMH:

% :/N3G2X+053Y+ 053Z+ 053 F031 S04 TO4 M2.

3 HaBeIeHOro MPHUKIANy BHTiKae, mo mnpuctpiii UITY crnpuiimae
JECATKOBY KpamkKy, CHMBOJ TOYAaTKy TIpOTrpaMHu, TOJIOBHOTO Kaapy 1
MPOITYCKY KaJIpy, a TAKOK Ma€ Take KOyBaHHS iH(opMarrii:

N3 — Tpu3HaYHMIT HOMEp KaJpy 3 BeIyYUMH HYJISIMH Y CIIOBI;

G2 — nBo3HayHa MiATOTOBYA (DYHKIIIS 3 BEyYUMHU HYJISIMH Y CIIOBI;

X+053 — BocbMUpO3psiIHE TIEpeMIlIeHHs 1Mo oci X 31 3HAKOM, I SITh
1dp 10 TECATKOBOT KPAIKH 1 TPH TICHs, BEAYYl HYJI I0O3BOJICHO OITYyCKATH;

FO31 — mBuakicTh mojadi 3 TpboMa IU(paMH A0 JIECATKOBOT
KparKkH, 0JIHa TICHs 1 BeAy4l HyJi T03BOJICHO OIYCKaTH;

TO4 — yotnpu3HayHa (yHKIliS IHCTpYMEHTA, BeAydi HyJi J103BOJIEHO
OITyCKaTH;

M2 — nBo3Ha4yHa JONOMDKHA (DYHKILIS.

VY mocibHuKy a0 KoHKpeTHOoro mpucroto UITY, mpuxiageHoro 1o
BepcTaTa, 3aBXIU OMUCYIOThCS ¢opmar kanpy Ta YII. YMoBHuii 3amuc
dopmary VII nokasye, sik HEOOXinHO (HOpPMYBAaTH HOTO MPH KOHKPETHOMY
porpamMmyBaHHi JUIsl JAHOTO BEPCTaTa.

VY mociOHUKY 10 BepcTaTa HaBOAATHCS TaKOXK HACTYITHI JaHi: meperik
1 IpU3HAYEeHHS BCIX peai30BaHUX MiArOTOBYMX 1 JOTIOMDKHUX (DYHKIIIH;
TaONMMUII KOAIB HIBUAKOCTEH MOJad i TOJIOBHOTO PYXY, TaOJHUII KOJOBHX
HOMEPIB IMO3HUIIII IHCTPYMEHTA, Mepeik HOMEPIiB KOPEKTOPIB 13 BKa3aHHIM
iX TpuU3HAYeHHs Ta OCOONMBOCTEH 3aCTOCYBAaHHS, MeEXi PO3MIPHUX
MepeMillleHb IO BCIX OCSX KOOPIWHAT; TMEpeNiK yciX CcopuiMaHux 1
peari3oBaHUX CHUMBOJIIB KOJJOBOTO HabOpy; MEpesiK i KOJ0BI HOMEpPH BCiX
HiAporpam, 1o 30epiratloTbest B mam’' siTi mpuctporo YITY.

3mict kaapy YII takox pernmameHtoBanmii. KoxeH kajp MOBHHEH
Mmictut: cioBo “Homep kaapy’, iHdopmaiiiiHi cinoBa, cuMBoa “Kinenb
Kanpy’. B 3amexHocTi Big BHUKOHAHHS BepcTaTta 3MICT KaJpy MOXKe
PO3pIBHATHCS, alie TIOCIIIOBHICTh 3alMCy CHMBOJIB MOBWHHA BIAMOBIIATH
cTaHmapty Ha ¢opMmar kaapy. [Ipu BUKOpPUCTaHHI CUMBOJIIB TaOyJsIlii BOHU
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NPOCTABJISIOTHCS MEpe]l KOKHUM 1H(GOPMALIHEM CIIOBOM (32 BUHSTKOM
cioBa “Howmep kanpy”) y kaapi YII.

IHdopmariiiHi cioBa B KaJapi peKOMEHAYEThCS 3alHMCyBaTH B TaKid
nociigoBHocti: “IlinroroBua ¢yskuis”’ (G); “Posmipui nepemimenns” (X,
Y,Z, U, V,W, P, Q, R, A, B, C); “ITapametp inTepmosiiii abo kpok pizi” (I,
J, K); “®yHkiis nogaui” (K10 BiAHOCUTHCS TUIBKU IO BU3HAYCHOI OCI, TO
MOBHHHO BUIUIMBATH O€3MocepesHbo 3a ciaoBoM “Po3mipHe mepemimieHHs”
I10 I[IH OcCi, AKIIIO BITHOCUTHCS 10 ABOX 1 OLIBIIE OCEH — 34 OCTAHHIM CJIOBOM
“PosmipHe mepeMmileHHs”, 0 SKOTO BOHO BIAHOCHTHCA); “DyHKIlisA
rosioBHOrO pyxy” (S); “®ynkuis inctpymenta” (7); “Jlonomixua ¢pyHKiris”
(M). CnoBa “Posmipni nepemimienns” 1 “IlapaMerp IHTEpHOJSLIi Y¥ KPOK
pi3i” He MOBMHHI MOBTOPIOBATHUCS B 0iHOMY Kajpi YII.

CnoBo “Homep kadpy” CIyXuTh I TO3HAUYEHHS €JIEMEHTapHOI
ninsaku Y11 1 € monomikHOIO iHOpMartiero, 3amaerbest aapecoro N i M
JECATKOBUM YHCIIOM. Y TOJIOBHOMY KaJpi YIpaBisIFOuOi MPOrpaMu 3aMicThb
iMEH1 BUKOPUCTOBYIOTH cuMBON “:”. [locmimoBHa Hymeparis KajapiB
parfioHanbpHa, aje JOIMycKae Oy/Ib-sIKi IMepexou HOMEPIB, 1 00yMOBIIOETHCS
TUTBKH iX HEMOBTOPIOBaHICTh y Mexkax onniei YII. Hampuknan, skmo npu
penaryBanHi micis kaapy 3 HomepoMm 107 HEOOXigHO BCTaBUTH KiTbKa
HOBHX KaJIpiB, X MoxHa HymepyBatu 10701, 10702, 10703 1 T.x.

ITiocomosui ¢ynkyii BU3HAYAIOTh pexuM pobotu mpuctoporo YITY.
Cnoso “Ilinrorosua ¢yskimisa” mictuth aapecy G i yMOBHHIA 1BOPO3PSITHUMA
necaTkoBui ko, To0To nepeadadeno 100 migroroBunx gynkimiii GOO-G99.

B mpuctposx UITY HOBOro MOKOJIHHS JECATKOBHN KOJ (ByHKITIT —
tpu3HauHuil. [ligroroBui QyHKIii po30uTi Ha Trpymu. Y Kaapi MOKHA
3aaBaTé TUIBKK OJHY (YHKIiIO 3 KokHOI Tpymu. IligroroBui ¢yHKii
3aMUCYIOTHCS B Kajpi OJHA 3a OJHOIO y TOPSAKY 3pOCTaHHS iX KOIOBHX
HOMEDIB.

3Ha4YeHHs MAroTOBYMX (YHKIN 3a3HaueHi B Tabn. 7.4. 1li 3HaueHHs
BiIMOBIMat0Th pekoMeHaamism |1SO, oqHak y KOHKpeTHUX npuctposx UITY
MOXYTh  OyTH  BIIXWJICHHA, 110  OOYMOBIIOETBCS  METOJIUKOIO
pOTrpamMyBaHHS.

Tabmuma 7.4
3Ha4YeHHs MATOTOBYMX (DYHKIIIH
DyHKITIA Hasga 3HaYeHHS I'pyna
GO0 [To3umionyBanHs |CkacyBaHHS KOOpAMHATHOTO 3B’si3Ky,| 1
MPUCKOpPEHE TEpEeMillleHHsI B 3a/IaHy
TOYKY
G01 JliniitHa BcranoBnenus nocriiaoro| 1
THTEPITOJISIIIIS BITHOIIIEHHS MK IIBUAKOCTSIMH I10 OCI
KOOpJIMHAT
G02 Kpyrosa Pyx  BuxonaBuoro  oprany 3a| 1
THTEPITOJISIIIIS TOJIMHHUKOBOIO  CTPUIKOIO,  SIKIIIO
NIUBUTHUCS 3 00Ky OJATHOTO
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HAMpsSMKY OCi, TIEPIEeHIUKYIAPHOT /10
00po6Ir0BaHOT TOBEPXHI
GO03 Kpyrosa Pyx nmpoTu 4acoBoi cTpinku
IHTEPIOJISAIIs
G04 [Tayza Butpumka dacy, 3amaHa B mporpami
abo B camomy mpuctpoi UITY mo3za
IPOTPaMOI0
G08 Po3rin ABTOMAaTHUYHE 30UIBLIEHHS IIIBUIKOCTI
PYXY 10 3aIpOoTrpaMOBaHOTO B KaJIpi
G09 lanemyBaHHS ABTOMATHUYHE 3MEHIIEHHS MIBUJIKOCTI
2.9 10 HYJIS qu 10
3alpOrpaMOBaHOTO B HACTYIHOMY
KaJpi
Gl16* [Tpocroposa OO0’enHaHHS  BapiaHTIB MJI0CKOT
IHTEPIOJISIIs IHTEPHOJIAIIi B 0THOMY KaJIpi
G17-  |IImomuHa Bubip mimomuan 00poOKH BiAMIOBIIHO
G19 00poOKu XY, XZ, YZ nmnsa 3amaHHA IUTOLMHU
IHTEpIOJIAMil, TUIOMMHA KOpPEeKIii Ha
pPO3MIpH IHCTpYMEHTa
G25* [Muxmiune [ToBTOpEeHHS  Tpynu  KaapiB  4YH
MTOBTOPEHHS nporpaMu
G26*, |YmMoBHUi [TepeBipka BUKOHAHHS YMOB
G27* nepexia BiIOBITHO “OunbIe”, “MeHie”
G28*, |besymoBHUIt BukoHaHHsS TiepexoJly BIAMOBIAHO Ha
G29* nepexis KaJIp 1 Ha mporpamy
G30* Cemadop BcranoBnenns cemadopa Ta ioro
3HAYeHHST 3 METOI CHHXpOHI3amil
pi3HUX mporpam y mpuctposix YITY
I'BM
G31* IlepepuBanHs IlepepuBaHHd BHUKOHAHHSA IPOTPAMHU
Ha TIJICTaBl TEpeBipKM 3HAYCHHS
cemadopa
G33, Pizp Bubip pexumy HapizaHHS  pi3i
G34, BIJIIOBIIHO 3 IIOCTIMHUM,
G35 30UTBITYIOYHMM, 3MEHIIYIOUUM KPOKOM
G40 CkacyBaHHs CkacyBaHHSI KOpEKI[ii KOHTypy Ha
KOpPEeKIii pPO3MIpH IHCTpYMEHTa
G41, Kopexkuis Ha|BcTaHOBNEHHS KOpEKIil Ha Jiamerp
G42 pamiyc ¢bpe3u|(paaiyc) iHCTpYMEHTa IPH KOHTYPHOMY
JiBa 1 mpaBa YIIPaBIIiHHI, KOJI IHCTpYMEHT
3HAXOJUTHCS BIMMOBIAHO JTiBOpYd abo
TpaBoOpyY Bix 0OpoOIIOBaHOT MOBEPXHI,
SKIIO JMBUTHUCS B HANPIMKY pPYyXy
IHCTpyMEHTa
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G43, Kopexiris Bka3ziBka, 10 3HAYeHHS KOPEKIlii Ha

G44 JOBXUHU JOBXUHY I1HCTpPYMEHTa, BCTaHOBJICHY
IHCTpYMEHTa Ha TyNbTi, HEOOXIJHO BIAMOBIIHO
J07aTHa i|ckimactu a0o BIHATH BiJ KOOPAWHATH,
B’ €eMHa 3aJIaHo1 B KaJIpi

G45—- Kopexiris B|Bka3iBka, 1m0 3HAYCHHS KOPEKII,

G52 IUIOIIMHI  JIBOX|BCTAHOBJIGHY Ha MYJbTi, HEOOXiTHO
KOOpAMHAT  TpH|BpaxyBaTH JUIsI JIBOX KOOPAMHAT
PSIMOJTIHIHHOMY | BIAMOBIAHO 13 3HAKaMU: +/+; +/—; —/—;-
dopmoytBopenni |/+; 0/+; 0/ -0 (0 — xopekiis

BIJICYTHS1)

G53 CkacyBaHHs CkacyBaHHSI BCTaHOBJICHOTO paHille
3B’ SI3KY 3B’ SI3KY KOOpAVMHATHUX cucTeM
KOOpAMHATHUX  |BepcTaTa i ierani
CHCTEM

G54—  |BcranoBnenns  |JIiHiliHUIH 3CYB HYJBOBOI TOUKH JeTali

G59 3B’ 13Ky BIJTHOCHO HYIJIS BepcTaTra BiAMOBIIHO
KOOPJMHATHUX mo ocax X, Y, Z, XY, XZ, Y.
CUCTEM 3NiHCHIOETHCS. KOPEKIisl TOBXHHU a00

IOJIO’KEHHS IHCTpYMEHTa Ha
BEJIMYMHY, BCTAHOBJICHY 3 MYJIbTa

G60— |Toune OO0o0B’s13K0BE BiNIPAIIbOBYBaHHS

G62 MO3UIIIOHYBAaHHS |IPUBOJAMH  KaJpOBOTO  3aBJAaHHA
Ha CTUKY KaJIpiB |BIIMOBIAHO 3 MajMM, CepeaHiM i

BEIMKMM  JIOYCKOM Ha  TOYHICTh
MO3WINIOHYBAaHHS JI0 TEPEXOay JIO
HACTYITHOTO KaJIpy

G80 CkacyBaHHs CkacyBaHHSI 33J]aHOTO PaHIIIe IHKIY,
MOCTIHHOTO 110 MIPEJICTaBIISIE coboro
LUKy MOCITIOBHICTD MepexoiB, AK1

3a0e3MeuyroTh BUKOHAHHS
TEXHOJIOTIYHO 3aBEPIICHO1 omnepartii
G81- [ToctiiiHi ki |BUKIMK ~ TOCTIHHOTO LUKy, IO
G89 OTIHCYe TEXHOJIOTTYHO TUTIOBY
MOCIIIOBHICTh TEPEXOIiB, apaMeTpu
SKHX 3a37aJIeTib 3a/1aH1 11032 IUKJIOM

G90 AGcomoTHUI Bimnik mepemimens B aOCOJOTHIM

po3mip CHCTEMI KOOpOMHAT 3 TIOYaTKOM ¥y
HYJIBOBIN TOYIl CHCTEMU

Go1 Po3wmip y|Bignik mepeMimieHb |y  BiIHOCHIH

pUpOCTax CHCTEMI KOOPOMHAT 3 TIOYaTKOM ¥y
ToTIepeIHIN 3anmporpaMoBaHiil TOYIT

G92 BceranoBnennss  |BcraHoBieHHs a0COJTIOTHUX

a0COJTIOTHUX HarpoMajpKyBadiB MOTOYHUX

273



Po3din 7. [poekmyeaHHs1 MpoepaMHO20 yrpaessiHHs 8 cucmemMax 8UKoHag4ozo pigHsi [BC

HarpoMa/KyBadiB [KOOPAWHAT HEPYXOMOTO BHKOHABYOTO
OpraHy Ha OCHOBI BH3HAYEHHS HOTO
(aKTUIHOTO TOJIOKCHHS
G93 HIBuakicTs BkasiBka, 110 4ncio, 1o BUILIMBAE 3a| 8
nojaui y QyHKIIi1, |agpecoro P, OpiBHIOE 0oOepHEHOMY
oOepHEHOT yacy |3HaueHHI0O  4Yacy B  XBWJIHMHAX,
HEOOXIJTHOMY JUIsl BiJIpaIibOBYBaHHS
KaJpy
G94, Po3mipHICTB BkasiBka, o mMBHUAKICTH MMojayi gaHa| 8
G95 rnojaui BiAnmoBigHO B MM/XB 1 MM/00
G96 ITocriiina BkasiBka, 1o 4mcio, 1o BUIUIABAcE 3a| 9
[IBUKICTB aJpecord S JIOPIBHIOE IIBHUIKOCTI
pi3aHHA pBdamHs B M/xB. BinOyBaerbcs
aBTOMaTHYHA MATPUMKA MOCTIHHOT
IIBUIKOCTI 32 PaXyHOK PETYIIIOBaHHS
9aCTOTH O0CpTaHHS IIITHHIEIS
G97 Po3mipHICTB BkasiBka, 1o 4mcio, 1o BUIUIABAcE 3a| 9
YacTOTH anIpecord S JIOPIBHIOE  YacTOTI
o0epTaHHS oOepTaHHs HIMHH/CISA B 00/XB
* — BKa3ziBKa Ha HEy3aKOHeHY minrorouy ¢yskmiro. HeBusnaueni
MiAroToBYi (YHKIIT MPU3HAYCH] JUIS 1HJAMBIIYadbHOTO BUKOPUCTAHHS B
KOHKpeTHHUX  mpuctposix  UITY.  fxmo  gmesxki  QyHkmii  He
BUKOPUCTOBYIOTBCS, TO BOHU CTAlOTh HEBU3HAYCHUMU
3BMUaiiHO  miArotoBdi  (QYHKIII =~ MOENHYIOTh y  TpYyIH
B3a€MOBHKIIIOYAIOUNX, TOOTO OPTOTOHANBHHMX, (YHKIIA. VY  Tpymi

OpPTOTOHAIBHUX MIArOTOBYMX (PYHKIIIH /Iit040I0 € 0J1HA A0 ii CKacyBaHHS Yu
3aMiHM HIIOIO MIArOTOBUOKO (YHKIiE€0 3 Tiei x rpynu. [lis minrorosuoi
¢byHKIii, K TpaBUIIO, BUXOJUTh 32 PAMKH OJHOTO Kaapy. OJHOYACHO TiATH
MOXYTh IO OJHIM MiAroToBYi (yHKII{ 3 KOXKHOI TPYIMU OPTOTOHATBHUX

G yHKITIH.
CnoBo “Posmipni nepemiwenns” TpU3HAYEHE JJs  3aJlaHHA
reomerpudnoi iHdopmarii. Po3mipHi mnepeMimieHHs BH3HAYalOTH abo

KOOPAMHATH OTIOPHHUX TOYOK TPAEKTOPIl IHCTPYMEHTa — aOCOTIOTHI PO3MIpH,
abo po3Mmipu B mpuUpocTax — BITHOCHI po3Mmipu. Y cioBi “Po3mipHi
nepeMineHHss” MOXKyTh OyTH BUKOpHUCTaHi Taki aapecu: X, Y, Z, U, V, W, P,
QRILJKABCD,E

Kinpkicte cniB “Po3mipHi mepeminmieHHs” y KaJApi BH3HAYAETHCS
KUTBKICTIO BCTAHOBJIIOBAaHMX 3HAU€Hb KOOpAMHAT. TpaekTopis iHCTpyMEHTa
MOJKE€ MICTHTH B COO1 AUTAHKU MepeMilieHb Ha mBuakomy xoay (GO0, G60,
G61, G62), ninsuku niniiHoi (GO1), kpyrosoi inTepnossimii (G02, GO3), siki
IHCTpYMEHT IPOXOAUTH Ha pobouiil moxayi. 3 orysAay Ha Te, 0 MOYaTKOBA
TOYKAa KOXHOI 3 JNUISHOK, KpiM MEpIIoi, € OJHOYACHO KIHIIEBOIO TOYKOIO
nonepenHpoi AUITHKYM, y Kanpax YII 3amaerpcs iHpopMallisi TUIBKH PO
kiHmeBi Touku. Crnocid 3aJaHHS 3HAYCHb PO3MIPHUX TIEPEMIIICHb
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BUOMpaeTbes miaroropunmu ynkuismu GO0 (abconotHa cuctema) i G91
(BimHOCHA cHcTEMA).

YmucaoBi YacTUHM CIiB y cKiaji “Po3MipHUX MepeMilieHb” MOXYTb
Oyrn moOymoBaHI OJHUM 13 CIOCOOIB B 3alIe)KHOCTI BiJ BHYTPINIHBOI
opranizaiiii o0po0oku iHpopmarii B mpuctpoi UITY:

1) po3mipu  3amKMCYIOThCS LUIMMH  YUCIAMH 31 3HaKaMu i3
BpaxyBaHHSAM JHCKPETHOCTI 3aJaHHsI PO3MIPIB Ui KOHKPETHUX MPHUCTPOiB
UITY. 3nak “+” moxHa He BKa3zyBarH, Hanpukia, X288400.

2) NiHIHI TepeMillieHHs 3a/Jal0Th B MUTIMETpax Ta iX JECATKOBHX
YJacTKax, KyTOBi po3Mipu — y paaiaHax. SKmo (akTH4HE MOJOKEHHS
JEeCATKOBOT Kpanku 3adikcoBaHE 1 BU3HAYEHE B XapaKTEepHCTHUII Gopmary
KoHKpeTHOoro mpuctpoto UIIY, To B 3ammci 3Ha4YeHHS PO3MIPHOTO
MepeMilleHHsT JIECATKOBa Kpanka He TmependadeHa, I1HaKIIe ITOJI0KEHHS
JeCATKOBOT KpamnKu BKaszyeTbesl siBHO. Hampuxian, X0288400 npu dopmati
X+43, X288.4 B ssBHOMY BUTJISIII.

CnoBo “@ymukyin noodaui’” MOXK€ BHU3HA4YaTH SK pPE3YyIbTYIOUY
(KOHTYpHY) MIBHJAKICTH TIOJAaYi, TaKk 1 CKIQJOBI IIi€i MIBHIKOCTI, IO
PO3KJIaJeHI MO KOOPAMHATHUX OCAX. Pe3ynbTyrouy MIBUAKICTH IMOAadi
3aMUCyIOTh MiJ aapecoto F michst Bcix chiB “Po3MipHuX mepeMmimieHs” .
CkimazoBy MBHJIKOCTI MMOJadi, IO BIIHOCHTBCS JO BHU3HAYEHOT
KOOPJIMHATHOI OCi, 3aMUCYIOTh Mia aapecoro F Bimpa3y x micis cioBa, 10
3ala€  po3MipHE TepeMilieHHs Mo i oci. OJUHUI BHUMIPIOBAHHS
IIBHJIKOCTI 1MO/1a4i KOAyeThes migrorounmu ¢ynkuismu G94 (Mmm/xB) abo
G95 (Mm/00).

CrnoBo “ Illsudkicme 201061020 pyxy” 3alHCYeEThCs 3 anupecoro S i
YHUCJIOBMM 3HAYCHHSM, SKE€ BU3HAYa€ JIHIAHY IIBUAKICTH (MM/XB) TOYKH
KOHTakKTy IHCTpyMEHTa 3 JeTajuito abo YacToTy OOepTaHHS IIITHHJICISI
(006/xB). OnuHUIS BUMIPIOBAHHS IIBHIKOCTI TOJOBHOTO PYXY KOJIYETHCS
ninroroBunmMu Gynkuismu G96 (Mm/xB) abo G97 (00/xB).

JIns KoAyBaHHsS 3HAUY€Hb MIBHJIKOCTEHW IMOAa4i i pyXy TOJIOBHOTO
MPUBOAY 3aCTOCOBYIOTHCS METOJHU MPSIMOTO MO3HAYEHHS, T€OMETPUYHOI,
apupmernyHoi  mporpecii Ta  cuMBodiuyHME.  DopmaT  3HaAuYCHb
BCTaHOBJIIOETHCS METOJIOM KOJYBAaHHS IIBHUIKOCTI, TPU3HAYCHHS SKUX
HaBEJICHO B OMHMCI JIOTTYHOT 3a1a4i YITY.

B nmpuctposx UITY Gurbin peKoMeHIOBaHUNA 10 3aCTOCYBaHHS METO]T
MPSIMOTO TTO3HAYEHHSI.

[Tpu KoxyBaHHI MIBUAKOCTI MOJayi MOTPIOHO BpaxoBYyBaTH, IO MPH
3aganHi moxad Outeimmx 300 MM/XB, HEOOXiTHO BimaBaTH mepeBary
PeXKUMY BCTAaHOBJICHHS HIBUAKOCTI 3 TalbMyBaHHSIM a0 pO3TOHOM JI0
¢ikcoBaHOi MBUAKOCTI. THM caMUM BHUKIIOYAIOTHCS MHUTTEBI Tepenanu
mBuAKocTi. s iporo 3actocoByroTh miarorosdi ¢pynkmii GO8 i GO9. Kpim
Toro, B mpuctposx UITY HOBOTO MOKOJIHHS TaKUH PEKUM BCTAHOBJICHHS
IIBUKOCTI MPOTpPamMyroTh B cioBi “@yHKIliA mojgadi’ 3 BHKOPUCTAHHIM
MeToxy apupMeTHYHOi mporpecii, AOJaBIIM crepeny OO0 KoJa 3HAYeHHS
MIBUJAKOCTI OJUH pO3psiA, SKUH 3amae pexuMm 3MiHu mBuakocti: O-
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HOpMaJIbHUH pexXuM, 4 — ranbMyBaHHs a00 1 — po3riH, 2 —TanbMyBaHHS, 7 —
LIBUJIKUHA XifI.

CnoBo “ @yukyis incmpymenma’ BUKOPHCTOBYETHCS JUISI BKa3iBKH
IHCTpYMEHTa 1 KOpeKTopa. Y IIbOMY CJIOBI 3 a/ipecoro 7' 3ammcyeThes KOJOBE
YHCIO 3 OJHIEI0 YW JIBOMA Tpynamu Iudp. Y MepuioMy BHITAIKy CIOBO
3aJa€ TUTBKM HOMEp IHCTpyMeHTa abo HOoro Mmo3uilito, a KOPEKTOp VIS IbOTO
IHCTpYMEHTa BHW3HAYA€ThCSA IHIMUM CcJIOBOM 3 aapecoro D. B apyromy
BUMAJKY, Jpyra rpyna Iudp BU3HAYa€ HOMEpP KOPEKTOpa JOBXHMHU abo
niamerpa incTpymenTa. Hanpuxnan, y cnosi 71218: 7 — anpeca, 12 — Homep
iHCTpyMeHTa, 18 — HOMep Kopekropa. SIKIIO mporpamyeTbcsi HOMEP
IHCTpyMeHTa 0e3 BKa3iBKM KOPEKTOpa, TO Jpyra rpyma mudp MicTUTh HYII1
(T1200), a sKmO MpOrpamyeTbcs KOPEKTOp JUIS 3a/JaHOTO B OJJHOMY 3
MoTIepeiHiX KaJapiB IHCTpyMEHTa, TO HyJi MICTUTh Mepma rpyna mudp
(70018). 3actocyBanHs y Kajapi mbOro cioBa Bkazye npuctporo UITY Ha
BUKOHAHHS IMATOTOBYMX Jiid, MMOB’S3aHUX 3 IMOIIYKOM i BUOOPOM HOBOTO
IHCTpYMeHTa, 1o Oyle BUKOPHUCTAHHWH Il 0OpOOKM Yy HAaCTYMHHUX Kajapax
nporpamu. Ilpouenypa 3amiHu iHCTpyMeHTa Ha poOOYil MO3uIii BepcTara
BUKOHYETBCS IHIIOK (YyHKIIE — ponoMbkHOO MOG, sika BHKIHKaE
CTaHJAPTHHI LUKJ 3aMiHU IHCTPYMEHTA.

CnoBo “ Jlonomiocna ¢yukyis” wmicTuTh aapecy M 1 ITBO3HAYHUH
yucnoBuid kox ¢yHkuii. JlomomikHiI (yHKIII BH3HAYAIOTH KOMaHIY
enekTpoaBToMaTuku abo mpuctporo UIIY 1 mpusHaueHi ans opraHizaiii
JHUCKpeTHOro ympaBiiHHS: 00’ ektoM (MO0-MO02), TOJOBHUM NPHBOIOM
(M0O3-M05, M13-M14, M19, M38-M39), npusogom moxaui (M36-M37,
MA0-MA45),  cucremoro  oxonomkenns  (MO7-M09,  M50-M51),
iHcTpy™mMeHtom (MO6, M55-M56), neramno (M10-M11, M60-M62, M71-
MT72). Tlepenik OCHOBHUX JOMOMDKHHUX (DYHKI[iif Ta X 3HAUCHHSI HABEJICHI B
Tabmn. 7.5.

BinbimicTs JOMOMDKHUX (QYHKIIH BHUKOHYETHCS IO MOYATKY
nepeMilleHb, 3alporpaMoBaHiX y TOMY XK Kajpi, 1 Ji€ 70 ckacyBaHHsS a0o
3aMiHM X KOMaHJaMHU aHAJOTIYHOTO MpH3HaueHHs. B ogHOMy Kanupi B
MOPSAIKY 3pOCTaHHS KOJAOBUX HOMEPIB MOKe OyTH 3alMcaHO KUTbKa KOMaH/
pI3HUM BHKOHaBYHMM OpraHnam Bepctara 3 UITY.

Tabmuus 7.5
3araJIbHOPUIHATI 3HAUYEHHSI TIOTIOMKHUX (DYHKIIIH
OyHKITIA Hazga 3HaYCHHS
MO0 3amporpamoBana |3ynuHeHHs 0e3 BTparu iHpopMmalii 1o
3yIUHKa 3aKIHYEeHHI BiAMPaIIOBaHHS KaJpy, ITICIS YOTO

Bi/IOYBA€THCS 3YIMIMHECHHS IITHHJIENSI, CHCTEMH
OXOJIOIKEHHS, TT0Haui

MO01 3ynuHKa 3|Ananorivno MO0, anme BUKOHYETHCS TUIBKH
MIATBEPUKSHHSM |TIPH MTOTIEPETHFOMY MIATBEPKEHH] 3 MyIbTa

MO02 Kinenp 3aBeplieHHs  BIONpAIlOBaHHS  MPOTPaMu
porpaMmu JeTani Ta 3YNWHEHHS IIIMAHJLNS, ToJadi,
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BKJIIOYEHHS CHUCTEMH OXOJODKEHHS ITICHA
BHKOHAHHS BCIX KOMaH]I y Kapi

MO3 Oo6epranus BkioyeHHsT MMUHAENS y HAOpsSMKY, TpH
(M0O4)  |mmuHAens 3a|sIKOMY TBHHT 3 MIPABOIO Pi33I0 BIBUHUYETHCS Y
TOJIMHHUKOBOIO |3arOTOBKY (BUTBUHYYETHCS 13 3arOTOBKH)
CTpUTKOIO (TMIPOTH
TOJUHHUKOBOT
CTPLUIKH)
MO05 3ynuHKa 3yNUHEHHS UINUHJAENS, BUMKHEHHS CHCTEMU
IITTHHEIS OXOJIOJDKEHHS
MO6 3amina BuKiK UKy 3aMiHU IHCTpYMEHTA
IHCTpYMEHTa
MO7, BBiMKHEHHS BBiMKHEHHS BIJIIOBIIHO CUCTEMHU
MO8, CHCTEMHU oxonomkenns 1, 2, 3, 4
M50, O0XOJIODKEHHS
M51
M09 BuMkHeHHS Binmina komaun M07, MO8, M50, M51
CHCTEMH
OXOJIOJDKEHHS
M10 3aTruckaHHs Komanga Ha 3aruckanHs (pO3THUCKaHHS)
(M11) |(po3tuckanHs) |oOpoOmroBaHOi — jgeranmi, mpwiaxy — abo
IITTHHEIS
M13 Obepranns Brurouennss  oOepraHHS — IMUHAETS 34
(M14)  |mmumHAmens T'OJJMHHUKOBOIO CTPUIKOIO (mpoTH
TOJIMHHUKOBOI CTPUIKHU), BBIMKHEHHS CUCTEMH
OXOJIOJDKEHHS
M15 [Mepexin “y|Bubip HanmpsiMKy MIBHJIKOTO X0y a00 mozayi
(M16)  |mmoc” "y
MiHyc”)
M19 3ynuHKa 3yNWHEHHS INMUHAENS Yy 3afaHid KyTOBIii
MITTUHAETS IMO3UIT
M20 Kinenp ctpiukn |3aBepIneHHs  BIANPALIOBAaHHS  MPOTPaMH
AeTani Ta 3yMWHEHHS UIMHHJCNS, BUMKHEHHS
CHCTEMH OXOJIO/DKEHHS TICIsl BUKOHAHHS BCIX
KOMaHa y kajapi. BcraHoBieHHS y BuXinHe
TIOJIOKEHHS
M31 Binmina Komanna Ha THMYacoBy BiAMIiHY OJOKYBaHHS
(M32) |OnokyBaHHS (BBIMKHEHHS OJIOKYBaHHSI)
(BBIMKHEHHS
OJIOKyBaHHS)
M36, Jliana3oH mogayi |3agaHHs niama3zoHy nojavi [UISIXOM
M37 NepEeMUKaHHS KIHEMAaTHYHOTO 3B’ SI3KY
M38, JiamazoH 3amaHHA  Jiama3oHy  YacTOTH  OOepTaHHs
M39 4acTOTU IIIUHAEIS HUIIXOM NepeMHUKaHH
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obepTaHHS KIHEMaTUIHOTO 3B’ SI3KY
LITTHHAEIIS
MA40... |llepemuxanns |[lepemukaHHs y TpuBOAlI MOJadi, SKIIO €
MA5 nepeay 3ac00M IepeMHUKaHHS
M35, 3MileHHS JliHilH1 3MIIIEHHS IHCTPYMEHTa y TOJOXKEHHS
M56 IHCTpYMEHTa 1, 2, mo BU3HAYAIOTHCA IKOPCTKUMH
MEXaHIYHUMU Ta IHIIUMH BHJAMU yropiB abo
JATYUKIB
M60 3MiHa 3aroTOBKH | BBIMKHEHHS IHKIy, SIKHI 3a0e3medye 3aMiHy
3aroTOBKH Y po004iii mo3uiii
M61, 3MIllEeHHS JliniitHe 3MIIIIEHHS 3arOTOBKH y MOJIOXKEHHS 1,
M62 3arOTOBKH 2, SKi  BHW3HAYAKOTHCS  CICKTPUYHUMH,
MEXaHIYHUMH a00 IHIIUMH BUJIAMHU JATYHUKIB,
yIopiB
MT1, Kyrose KyToBe 3MillleHHsT 3arOTOBKH Y MMOJOXKEHHs 1,
M72 3MII[EHHS 2, SAKi  BHW3HAYAKOTHCS  CICKTPUYHUMH,
3arOTOBKH MEXaHIYHUMH a00 IHIIUMH BUJIAMHU JATYHUKIB,
yropiB

7.2.2. Onuc TUNOBHUX onepauiii 06podku y npucrpoi UITY

B mpuctpoi UIIY omeparii oOpoOku 3MIHCHIOIOTECS Ha TMiACTaBi
3acToCyBaHHs NiArotoBunx (ynkmii B YII.

[TinrotroBui ¢yHKIIi OB’ 13aH1 3 peKUMaM# poOOTH, HOPMOIO PyXYy,
mukIaMu 00poOku tomro. Ilepenmik mux QyHKHIH Ta iX pekoMeHJOBaHe
KOAyBaHHs HaBeJeHi B Ta0i. 7.4. O0’ eqHaHHs (YHKIIN y TPy MO O3HAKaX
BH3HAYa€ MOKJIMBICTh B3a€MHOTO CKacyBaHHs ix mii. [lepernik o3Hadae, 1m0
¢byHKIIsA Ji€ TITBKA B TOMY Kajpi, y SIKOMY BOHa 3a3HaueHa. SIkmo B
OJTHOMY KaJpi HEOOXiZH1 KUTbKa MIArOTOBYMX (DYHKIIIH, TO iX 3aUCYIOTHh Y
MOPSAZKY 3pOCTaHHS HOMepiB ixHiX o3Hak. KpiM Ttoro, geski ¢yHKmii
BU3HAYAIOTh TUTHKH THI BUKOHYBAHOI OIepallii, mapaMeTpy SKOi 3aJ1al0ThCs
IHIIUMHU  iHPOpPMAIIHHUMH  CIIOBaMH, TOOTO TOBHUN omuc [Iii y Kaapi
CKJIAJIA€THCSI 3 KOMIUIEKCY B3a€MOTIOB’SI3aHUX 1 B3a€EMOJOIOBHIOIOUUX 32
3MICTOM iH(OPMAIIHHUX CITIB.

PosrsiHemo onric THIOBUX orepariii 00pooku y mpuctpoi UITY.

Binnik koopaunar. [{ns BU3HAUCHHS TOTOYHOI CUCTEMH KOOP/IMHAT,
B sKiii OyayTb TpoTpaMmyBaTHCs KOOPAMHATH TMEpEeMIllleHb IHCTPYMEHTa,
3aCTOCOBYIOTh OpPTOTOHANBHI minrorosyi ¢pynknii G53-G59. Skmio B kaapi
3amaHa (ynkmis G53, To mepeMillleHHsS 33Ja€ThCsl B CUCTEMi KOOPIUHAT
BepcTaTa, IHAaKmie — B OJHIA 3 pOOOYMX CHUCTEM KOOPAWHAT, IO
BU3Ha4Yar0Thes pyHKuisMu G54—G59. Tlpu 11boMy mo4aTok poO0UHX CUCTEM
KOOpPJIMHAT 3CYBAEThCS 1O KOXKHIA KOOPJAMHATI JIHIHHO BITHOCHO CHUCTEMH
KOOpJIMHAT BepcTaTa y BIAMOBIAHOCTI 13 TMOMEPETHBO  3aJlaHUMU
KOHCTAHTaMH 3 MyJIbTa CUCTEMHU.

VY3romxkeHHss KoopAuHAT. [l y3TO/DKEHHS CHCTEMH KOOPIMHAT
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nerani (y sIKiif 3a1aHi KOOPAWHATH OMOPHUX TOYOK TPAEKTOPIi IHCTPYMEHTA)
13 CHCTEMOIO KOOpJMHAT BepcTarta NOpsaA 13 3CYyBOM HYNs BiUTKY
nepeMilieHb poOOYMX OpraHiB (BCTAHOBIIIOIOTHCS BPY4YHY 3 MYyJbTa
CHCTEMH) 3aCTOCOBYEThCS IMPOTPAMOBAHUN 3CYB HYIs, SIKHH KOJYIOTh
niaroroBuoro  ¢ynkmiero G92 'y kampi, 00 BiAIpanboOBYeThCs 0e3
nepeMinieHHs: poOoYnX OpraHiB BepcTara. 3a JOMOMOrow 1€l (yHkil
MOYaToOK poOOYO0i CHCTEMH KOOPAWHAT MOYKHA TIEPEMICTUTH B 1HIIY TOYKY B
MeXxaxX po0OoUYoro MmpocTopy BepcTaTa. 3HAUCHHS KOOPIWHAT, IO 3aJaHi B
MOTOYHOMY Kajpi 3 ¢yHkiiero G92, mpeacTaBisioTh co00I0 KOOPAWHATH
KIHIIEBOT TOUKHU MOTIEPETHBOTO KaIPy Y HOBIM CHCTEM1 KOOPAWHAT.

[IporpamoBanuii 3CyB HyJsl BHUKOPHCTOBYETBHCS TaKOX JUIS
BpaxyBaHHs B YII 3MiH po3Mipy iHCTpyMeHTa Npu HOTo 3amiHi abo
3HOIYBaHHI. Hampukiaz, micis moBopoTy pizerpumava (puc. 7.2, @) s
3amiHuM cBepia pizuem ¢yHkiis G92 (y kazapi oOniky 3cyBY HYJIs)
3aMUCY€EThCS B HACTYITHOMY BUIIIS (I — HOMEp Kajpy):

N{i} ... G92 X{xo—x1} Z{zo—z} ...

Bemnunnau X 1 Z HaBeneHi (y ¢irypHHX ayXKKax) B MPHUPOCTaX, a
3HAYEHHs | BH3HA4a€ HOMep Kajpy. TpH Kpamku MoKa3ykoTh, IO B Kajp
MOKYTh BXOJWUTHU TaKOX iHII QyHKIII.

Jliniiine nepemimenns (puc. 7.2, 6) 3aMCY€ETbCS Y BUTIISIL:

N{i} ... G91 X{x1 —xo} Y{y1—VYo} Z{z1 —2}...

@ynxknis GI91 nokasye, 1m0 BETMYUHM 33JaHi B IpHpOCTax. SKIIo x
BOHHM 33J]al0THCS B a0COIOTHUX 3HAYEHHSX, TO 3aMicTh (yHKIil GI91 BapTo
Bkazaru ¢ynkuiro G90:

N{i} ... GO0 X{x1} Y{yi} Z{z}...

Komu B mpuctpoi UITY peanizoBaHa MOXKIUBICTh MPAIIOBATH TUTBKU
3 OJHUM i3 HaBEIEHHX CIOCOOIB 3aJaHHS PO3MIpiB, TO i MiATOTOBYI

¢byHKIIT HE BKa3yIOThCA.
X

Puc. 7.2. [Ipoepamosanuii 3cyé nyns (a)
[ initine nepemiujennst incmpymenma (0)

Bbinbrricts mpuctpois UITY TpeThoro MOKOJIHHS J03BOJISIE BUKOHATH
nporpamyBaHHs o6oMa mMetonaMu. OHAaK PEKOMEHAYEThCS KOPUCTYBATHCS
3amanHaM y npupoctax (dyskmiss G91), OCKINIbKHM B I[bOMY BHIIAAKY
30epiraeTbCsi MpsiMe CHIBBIJHOIICHHS MDK TEpPEMIIIEHHSIM IHCTPYMEHTa,
3a3HA4YCHUM VY Kajapi, 1 Horo (akTuuyHUM nepeMinieHHsM. HeoOximHo
nmam’ ATaTH, [0 HE3aJEeKHO Bil TOro, YW TEPEMIIIAEThCS IIMHHICIb 3
IHCTPYMEHTOM BiJHOCHO 3aroTOBKH a00 3aroTOBKa BiJIHOCHO IHCTPYMEHTA,
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MIPY POTPaMyBaHH1 MIepe10ava€eThCsl, MO MEePEMIIIAETHCS IHCTPYMEHT.

Tpaektopis pyxy iHCTpyMeHTa (EKBiIMCTaHTa) BKIOYAE JUISHKH
MPUCKOPEHUX TIEPEMIIlIeHb, a TaKOX JUISTHKU JiHIHHOI abo Kpyrosoi
IHTEPMOJIALIil, sIKI IHCTPYMEHT MPOXOAUTH 31 HMIBHJIKICTIO poO0dY0i mojadi.
Crioci6 pyxy B3IOBXK 3aJaHOi TPAEeKTOPii BH3HAYAETHCS ITATOTOBYOIO
¢dyHKIi€r0, a crmocid 3agaHHA TEOMETPUYHUX TapamMeTpiB  AUITHKU
TPAEKTOPIi 3aIEKUTH Bijl CIOCOOY pyXy, MPUUHATOI KOOPAMHATHOI CHCTEMH,
NPUHHATOTO HAbOpy mapaMeTpiB AUITHKH, IUIOMUHA 0OPOOKH.

IMo3uuionyBanHsi Ha IIBUAKOMY XO0ny KoxyeTbes (ynkimiero GOO.
Ha ginsHIii mpuckopeHoro nepeMilieHHs y KiHIeBOMY pe3yibTaTi HoTpiOHO
JWIIe TOTPAaNUTH B 33JaHy TOUYKy 71, a IPOMDKHA TPAEKTOPis HECYTTEBA
(puc. 7.3, a). Tomy y Bumaaky pyxy 3 Toukd 1oy TOuky T1 3amuic y Kaapi
MAa€ BHTJISI

— B a0COJIIOTHIH cHCTEMI:

— Y BiIHOCHI# cHucTeMi:

N{i} GOO ... G91 X{x1 —xo} Y{y1—VYo} Z{z1 — 2} ...

a) 0)
Puc. 7.3. Cnocobu pyxy 63006xc 3a0anoi mpaekmopii

[Ipu TakoMy 3ammci pyX BHKOHYETHCS OJHOYACHO II0 BCiX
KOOpAMHATaX 3 MaKCUMAJIbHOIO MIBHIKICTIO. ToMy y BHUNAIKy pyxy IO
TPhOX KOOpJHMHATAX pPE3yIbTyloua MIBHJAKICTH OiTbIIa 32 MaKCHUMAJbHY
IIBUJIKICTH TI0 KOOPJIMHATI B V3 pas.

VY TuX BUMAAKAX, KOJHM TMO3MWIIIOHYBAaHHS JOIUILHO BUKOHYBATH 3
MOYEProBUM pYXOM TII0 KOOpJHMHATaX, 3aMiCTh 3a3HAYEHOTO KaJpy B
aOCOJTIOTHIN CUCTEMI 3aIUCYIOTh TPH:

N{i} ... GOO ... GO0 X{ x4} ...

N{i+1} ... Y{vi}...

N{i+2} ... Z{z}..

Take  mepemilieHHS  BHKOPHUCTOBYETbCS ~ NpPHU  BUKOHAHHI
BCTAaHOBJTIOIOYMX TIEPEMIllIeHb IHCTPYMEHTA, BiJBEIEHHSX, ITiIBECHHIX
IHCTpYMEHTA, TIepexX0aax BiJ OJIHIE€T CyMDKHOI JUISHKH OOpOOKM JI0 1HIIOT,
3aMiHi IHCTPYMEHTA TOIIO, KOJU HEMa€e KOHTAKTy IHCTPYMEHTA 3 JETaJUTIO 1
HE TOTpiOHa BHCOKAa TOYHICTP pyXy Ha JUISHII HPUCKOPEHOTO
TepPEeMIIIEeHHS.

Ilepemimennss Ha poOouiii mWomaui 3amaeTbcs  JAUITHKAMH
IHTEPHOJIALIi: mpu pyci Mo NpsAMiil — JiHIHA IHTEPIONALIs, MPH PYCi 1O
ny31 Koya — kpyroBa inTeprosis. [IIBuakicte poOodoi momadi 3aqaeThes
cioBoM “@DyHKIig monxaui’. Y 1e CJIOBO BXOAUTH aapeca F i BennumHa
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mo/1aui, o JIi€ Ha BCIX JUISHKAX IHTEPIOJIALIL 10 ii 3aMiHH.

Jns  NiNSHKM TepeMilmeHHs 3 Touku Jo y 71 3 JIHIHHOIO
IHTEPIIOJISAIIEI0 3aMUC Y KaIpi Ma€e BUTIISL

— B a0COJIIOTHII cucTeMi:

N{i} GO1 ... GO0 X{x1} Y{yi} Z{z}...

— Y BiIHOCHI# cHucTeM:

N{i} GO1 ... G91 X{x1 —xo} Y{y1—VYo} Z{z1 — 2z} ...

Ha ninsaui niHiiHOT iHTepnonsmii (puc. 7.3, 6) pyX iHCTpyMeHTa
3MIIACHIOETHCS 3 MAKCUMAIILHUM HAOIMKEHHIM JI0 3aaHo1 ipsiMoi To77.

Ha ninsuii kpyroBoi inTeprnossuii (puc. 7.3, 8) TpaekTopis pyxy
IHCTpYMEHTa BU3HAYA€THCS T€OMETPHUYHUMH MapameTpamu ayru 71o71. B
yCiX BHITaJKaX MOYATKOBUM TIOJIOKEHHSIM IHCTpYMEHTa € Touka 7o, y SIKY
IHCTpYMEHT TOTpaNMB 3a pe3yibTaTaMH BiIIparbOBYBaHHS IMOTEPEIHBOTO
Kazpy. Takum YUHOM, KOOPJMHATH TOUKH 7 BBRKAIOTHCS BIIIOMHUMH.

Buxomsium 3 miei obcraBunu, y cioBi “Po3mipHi mepeminieHHs’
3aJal0Th TaKi T€OMETPUYHI MapaMeTpy AUITHKU TPAEKTOPii, MpU SIKUX HOTO
MIPOCTOPOBE TOJOKEHHS CTAI0 O BUBHAYECHUM.

JInist IbOTO BKa3yeThCsl HANPSIMOK PYyXY 33 TOAMHHUKOBOIO CTPLUIKOIO
a6o mpotu Hel pyakuisimu GO2, GO3, miommnaa 06podku — pyHkiismu G17,
G18, G19, mpoexkiii paaiyc-BeKTOpa Iyrd — pO3MIpHUMH MEPEMIIIeHHIMH |,
J, K, Ta KoopiMHATH KIHIIEBO1 TOYKH:

— B a0COJIIOTHII cucTemi:

N{i} G02 G17 ... GO0 X{x1} Y{yi} I{xc—Xo} HYc—Vo}-...

— Y BiIHOCHI# cHCTEM:

N{i} G02 G17 ... GOL X{x1 —Xo} Y{y1—Xo} I{Xc—Xo} HYc—VYo}...

Kpyrosa iHTeprossmisi i BIiIMOBITHUI pyX MOK€ BECTUCH TUIBKH Y
wionuHi 1Box koopauHat XY (G17), XZ (G18), YZ (G19). Bci 3HaueHHs
KOOpAMHAT KIHIEBOT TOYKHM 1 MPOEKIIii pajaiyc-BeKTOpa HEOOXiTHO 3a/aBaTH
SIBHO, B TOMY YHCIIi 1 HyJbOBI 3HaueHHs. [Ipoexirii paaiyc-BeKTopa 3a1ar0Th
3aBXK/M B MIPUPOCTAX 13 BpaxyBaHHIM 3HAKIB MPOEKIIii.

B mpuctposix UITY knacy CNC pyx mo Koty MOe IporpamyBaTHucs
3ajaHHAM pajiyca R koma i Kkyra Haxuiy 8 Mmo4aTkoBO1 TOUKH:

— B a0COJIIOTHII cucTeMi:

N{i} G02 G17 ... GO0 X{x1} Y{yi} {a} }R}...

— Y BiIHOCHI# cHucTeMi:

N{i} G02 G17 ... GO1 X{x1 —xo} Y{y1—xo} I{a} {R}...

ITpoTe, cnoci® 3agaHHs AYTH KOJIa KiHIIEBOIO TOYKOIO Ta LEHTPOM y
BITHOCHIH cucTeMi HailOuIbIIe po3moBCciomKeHnid B mpuctposx UITY. [pu
oMy Ounmbmricte UITY mepenbavae 3amaHHs B OJHOMY Kajpi iHpopmarii
PO YacCTHHY IYTH, II0 PO3TAallOBaHa B MeXaX TUIBKA OJHOTO KBaJpaHTa
KoJia, TOOTO pyX IO Jy3i y JBOX i OUIbIIIe KBagpaHTaX HEOOXITHO T01aBaTH
JEKiTbKOMa KaJIpaMHu.

Hapizanusa pi3i 3 nocriiiHuM kpokom (puc. 7.4) KOIyeThCs
niaroroBuoto ¢Qynkuiero G33. Tpaekropis pyxy NOpH BHUKOHaHHI Ii€l
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oreparii Oy/1e KOMIUIEKCHOIO 1 TOBUHHA OyTH 3alKCaHa y YOTHPhOX KaJIpax:
— npuckopene ninseneHns (7o74):
N{i} GO0 G90 X{x} ...
— Hapizanus pizi (7172) i3 KPOKOM, 1110 3aa€Thes mapamerpom K:
N{i +1} G33... Z{z} K{c}...
— npuckopene BinseneHHs (7273):
N{i + 2} GOO ... X{xs}...
— BigBeaenns mo oci Z (7T570):
N{i +3} ... Z{z}...

Puc. 7.4. Hapizanns pizi 3 nocmitiHum KpoKom
laasmyBaHHs HANPUKIHITL BiIITPaIlbOBYBaHHS KaJipy
BUKOPUCTOBYETHCS JIOCUTH YacTO JUIS 3MEHIICHHS JUHAMIYHOI MOMUIKH
MIPUBOTY, HATIPUKIIA]], TIPU PEBEPCYBAHHI.

Ha puc. 7.5 nokazana ginsHka ¢pe3epyBaHHS KaHaBKH, y SIKiil Tpu
MIAXOA1 IO TOYKH 1 MOTPIOHO 3HU3UTH MIBUJKICTh. Y IOMY BHIAAKY PYX
mo TtpaekTopii To—T1—T2 3amucyeThcsi JBOMAa KaJapaMH 13 BKa3aHHSIM
nigrorouoi Gyukiii GO9:

N{i} GO1 GO9 G90 X{x1} F...

N{i + 1} ... Y{y2}...

Y

y"@ 5
TU

|
| :
% X

Puc. 7.5. Yacmuna mpaekmopii 3 canbmy8aHHuam
Y OGaratbox cydacHux mpuctposix 3 UIIY mepenbadeHe Takoxk
O€3eKBIIUCTAHTHE TIPOTPAMyBaHHS, TOOTO 3amaHHs iH(pOpMAIi HE TO
TPaEeKTOPii pyXy LEHTpa IHCTpyMeHTa (EKBIIMCTaHTHE), a MO MapameTpax
00poOoBaHO TOBEpPXHi, 3a3Ha4eHOl B KpecieHHi aerami. [Ipu npomy
pO3paxyHKH, TIOB's3aHI 3 OOYMCICHHSIM EKBIIMCTAaHTHOTO KOHTYDY,
BUKOHYEThCS aBTOMAaTu4yHO mipuctpoeM YUITY. Onepatopy HEOOXiTHO TUTBKH

BBECTH BEITMYMHU pajiiyca i JOBKHHM IHCTpYMeHTa 3 mynbTa YITY.
Kopexkuis na incrpymenT JjiBa i mpaBa. Kopekiis Ha pajiyc
IHCTpYMeHTa Tpu 00poOIli KPUBOJIHIHHOTO KOHTYPY KOAYETbCS (PYHKIIIMU
G41, G42 B 3alexHOCTI BiJ po3TallyBaHHs iHCTpyMmeHTa (JiBOopyd abo

0
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PaBOPYY Bifl KOHTYPY, SAKIIO JAMBHUTUCS Y HANPSIMKY PyXy IHCTPYMEHTY).
Hanpuknan, Ttpaektopis To—T1—To—Ts—Ts—Ts—Te—To (puc. 7.6, a), 1o
po3paxoBaHa i 0OpOOKH 30BHINIHBOTO KOHTYpPY ¢pe3or pamiycom R,
KopuryeTbest 3a gonomoror ¢yHkiii G41 i kopekropa Ne 1 (70001 a6o
DO01), mo sikoro 3 MmyiabTa CHUCTEMH 3aHOCHThCsA 3MiHa pagiyca DR (B
a0COJIFOTHII cucTeMi):

N{i} GO0 G17 G90 X{x1} Y{y1}

N{i + 1} GO1 G41 X{xz} ... TOOO1

N{i + 2} X{xs}...

N{i + 3} GO2 X{Xa} Y{ya} 10 I{ys—Vs}...

N{i + 4} GO1 Y{ys}...

N{i + 5} G40 Y{ys} ...

N{i + 6} GO0 X{xo} Y{yo}...

L5 5k TpaekTopis 151 0OPOOKK BHYTPIIIHBOTO KOHTYPY (pHC. 7.6, 6)
kopuryerbes pyrkitiero G42, a VII Binpi3HAETHCS Bif] MOMEPEIHBOT KAAPOM:

N{i + 1} GO1 G42 X{xo} ... TOOO1.

Y

Y.

Yol

Puc. 7.6. Kopexuyis na incmpymenm 1iea i npasa

Kopeknis nHa iHcTpymMeHT aomaTtHa i Big emHa. Ilimrorosui
bynkuii G43, G44 mnpusHaveHi A KOpPEKIii JOBXWMHH abo pazniyca
IHCTpyMEHTa B IUJIOMIMHI OOpOOKHM TpH MPSIMOKYTHOMY (DOPMOYTBOPEHHI.
@yHKIiT 0OMpAIOTHCS BIAMOBIIHO JUIS JTOJaBaHHS a00 BHUpaxyBaHHS i3
3aJ]aHo1 y KaJpi KOOPAWHATH BEJIWYHHH, IO 3aHECEHA B KOPEKTOp 3 MyJbTa
iHCTpyMeHTa. TakuM YMHOM, KOpPEKIis joaaTHa abo Bil' €éMHA MONAETHCS B
kaapi pynkuismu G43, G44 i ciioBoMm T (ado D), siki 3anucyroThCst B CYyBOPIi
MOCITIZIOBHOCTI Tiepe]] KOXHOI KOPHIOBAaHOK KOOPAWHATO. BiaMina
Kopekilii 3aiiicHoeTbest Pynkiriero G40 abo 3amannsm DOO.

@Oynxuis G40 BigMiHse yci BHIM KOPEKIii Mo BCiX KOOpJAMHATAX, a
cioBo DOO BiaMiHSIE KOPEKITIFO TUTBKU TIO Tii KOOPJMHATI, epe]l IKOI0 BOHA
Oyma 3amana i He anymoe 3amanHs G43, G44. Kopekinis BBaxaeTbes
Bin eMHOI0 (G44), SKIIO KOOpIMHATA IIGHTpa IHCTPYMEHTAa MEHINA, HDK
KOOpAMHATa KOHTYPY 1 HaBIaKH.

Kagpu 3anmaHHs Kopekmii iHCTpyMeHTa Ha pajiyc B aOCONIOTHii
cucteMi Mae BUrysin (puc. 7.7, a):

N{i} G90 GO0 G44 D01 X50 G44 D01 Y40

N{i + 1} GO1 G43 Y400 F1000

N{i + 2} G43 X150
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N{i + 3} G44 Y400

N{i + 4} G44 X50

N{i + 5} GO0 D00 X0 D00 YO

JInst Kopekiii iHCTpyMeHTa Ha JOBXKUHY (puc. 7.7, 6) B KOPEKTOp
3aHOCHUTBCS A0COTIOTHA BEIHYMHA PI3HUIII MDK PO3PaXyHKOBOIO Ta JIIHCHOIO
JIOBXKUHOIO IHCTpyMeHTa €7y — 23 €260 €2y — 2 & i B YII 3amucyerbest oauH 3
KaJ[piB B 3aJI)KHOCTI BiJ TOTO, KOPOTIIMHA UM JOBIIWH 3aIporpaMOBaHOTO
BcTaHOBIIeHHH Ha Bepctari iHctpymeHT: N{i}...G44Z{z}...T0O201 abo
N{i}...G43Z{ zp} ... TO201.

Y
Inctpyment

Puc. 7.7. Kopexyis na incmpymenm 0ooamua i 6i0° eMHA
i3 8paxy8amHAM padiyca i 008HCUHU

[TinroToBYa (yHKIiSI BUKOPHCTOBYETHCS TAKOXX MPU 3aMUCI 1HIIMX
nignmporpam. HaitOinbiie 11e BiTHOCUTHCS J0 3aMUCy MOCTIHHUX ITUKITIB.

PexomeHoBaHe KOIyBaHHS TOCTIMHUX IMKIIB CBEpPIHIBHO-
po3TouyBasibHOT 00p0OKHM BHUKOpHCTOBYE PpyHKITIT G81-G89.

IIpu po3pobui VYII HaBexeHi eleMEHTH TPOTpaMu MOTPIOHO
PO3TJIISIIAaTH B iX B3a€EMO3B’ SI3KY 3 MONEPEAHIMU KaIPaMHU.

7.2.3. IIporpamyBaHHs TEXHOJIOTiYHOI0 Npolecy 00poOKHU AeTali

Etanm  po3poOkm  ympaBasiioumx  mporpam.  Po3poOka
yrpasisiouux mnporpam y koai |SO-7bit, ToOTO Ha craHmapTHINA BXigHIH
MoBi npuctpois UITY, BuMarae KJIomiTKOro 10060py TEXHOIOTTYHHUX PIllICHb,
TPYAOMICTKMX T€OMETPUYHHX PO3PaXYHKIB, PETEIHHOTO JTOKYMEHTYBaHHS
okpemux eramiB. [Ipw oMy HEOOXiJHa BeJNHMKA JOBIIKOBA 1 JOMOMDKHA
iH(OpMallis, 0 MOBUHHA OYTH METOIMYHO BIIOPSIKOBAHA.

Jlo eramiB po3poOKH YIPaBISIOUOT MPOTPaMH i BUKOPUCTOBYBAHOI
npu 1poMy iH(pOpMaIil BiZHOCATH: PO3pOOKY MapHIIPYTHOI TEXHOJOTii
(MapmpyTHa KapTa, KpecleHHs JeTalli Ta 3aroTOBKH), CKIIQJAHHS TUIAHY
omepanii (omeparmiiiHa Kkaprta, oOmNepaliifHe KpPECICHHS), pO3POOKY
MOTEPEeXiIHOT TeXHOJIOTIT (KapTa HaJaro/PKEHHs), PO3PaXyHOK TPAEKTOPIil
iHCTpyMeHTa (TeXHOJIOTIYHA KapTa, €CKi3 TPaeKTOopii), KOJIYBaHHS i 3aIlmc
VIOpaBIsAOu0l TPOrpaMu, KOHTPOJb 1 HAJNAro/DKCHHS — YIPAaBIISIOUOT
nporpamu (rpadik TpaekTopii).

VYrpasnisiroua mporpaMa Npu3HadeHa sl KEpPyBaHHS BEPCTATOM 3
UITY npu BUKOHaHHI JMIIE OJHIET 3  OMNEpamid MapmpyTHOTO
TEXHOJIOTIYHOTO  TpoIlecy, MNPHUUYOMY  TaKe  BUKOHAHHS  MOXKeE
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CYIpOBO/KYBAaTH 3MiHa BCTAHOBJIEHb JeTall Yy NPUCTOCYBaHHI, 3MiHa
6a30B01 Mo3uIlii feTani B pobouoMy MpoCTOpi BepcTara.

['0OBHUMH TEXHOJIOTIYHUMH €JIeMEHTaMH, 3 SAKHX (QOPMYEThCS
oriepartisi, € MePexo/Iu.

OCHOBHI mexHo02iuHi nepexoou TPEACTABIISIOTH COOOK0 3aKIHICHHIA
IpoIiec yTBOPEHHS KOXKHOT HOBOI MOBEpXHI a00 TO€IHAHHS TMOBEPXOHb
aeraii mpu 006poOIl OTHUM IHCTPYMEHTOM.

Jlonomidicni nepexoou TIOB’si3aHi 31 3MIHOIO BCTaHOBJICHHS, MTO3HUIIIi
IHCTpyMEHTa 10 3aBEpIIEHHI JEeIKOTO OCHOBHOTO TEXHOJOTTYHOTO
nepexomay.

[Mpu o6po6mi 3 UIIY OynemMo BBaKaTH 3aKIHYCHOKO YACTHHOIO
TEXHOJIOTTYHOTO Mepexoy poOodi Ta JOMOMDKHI (X0JIOCTI) TPOX0/H, TOOTO
OJTHOKpAaTHI TepeMillleHHs IHCTpYMEHTa B3JOBX KOHTYpy ©0e3 3MiHK
POOOYHX PEKUMIB.

Takum  YMHOM, HAWBAXIMBIIIMM  KOMIIOHEGHTOM  CTPYKTYpH
MPOEKTOBAHOTO TEXHOJOTIYHOTO Tpolecy OOpoOKM neTani € omepartis,
€JIEMEHTaMU SIKO1 y CBOIO YEPTy CIIy’KaTh BCTAHOBJICHHS, TIO3HIIi1, TIEPEX0I1
1 MPOXO/IH.

MeTtoauka  py4YyHoro mporpamMmyBaHHsi. [Ilpy  py4yHOMY
MporpaMyBaHHI MO KPECICHHIO JeTali CKIaaarTh Tabmuio 3 YII, B sKy
BHOCSTH Y TUMUYACOBI MMOCIIZIOBHOCTI BCi po0oUi pyXxu BepcTara, HeOOXiaH1
st o0poOkm  nerani. Koxken Bigpizok VYII mictuTh nocutTh 0ararto
no1aTkoBo1 iHdopmaitii (y BUTIISII KOMaH/I, XapaKTEPHUX VIS BIIIOBIIHOTO
BepcTaTa), 0 BPaxoBYE BIACTUBOCTI 0OPOOIFOBAHOTO MaTepiady, po3MipH i
MOJIOKEHHSI IHCTPYMEHTA, IBHJIKICTh pizaHHs Tomo. [loTiM oTpumany YII
MEPEeHOCATh Ha Mep(oCTpiuKy.

[Iporiec pyyHOro mTpOrpaMyBaHHS pO3IISTHEMO Ha MPUKIAI
niaroroBku YII mist 9opHOBOI 0OpOOKHM YaBYHHOI JUTOI 3aroTOBKH Ha
TOKapHO-PEBOJIBBEPHOMY BEpPCTaTi 3 JBOMAa PEBOJILBEPHUMH TOJIOBKAMH,
pO3TalIOBaHUMHK Ha OJHOMY cymnopTi (puc. 7.8). Ha mecturpanHiit roiosii
(3 BepTHKanIbHOIO BicCIHO OOEpTaHHS) 3aKpIIUIIOIOTH CTPHKHEBI Ta
pO3TOUYyBaJIbHI IHCTPYMEHTH, a Ha Kpyriid (3 TOPU30HTAIBHOK BiCCHO
o0epTaHHs) — pi3Li JUTS 30BHIITHBOT 00POOKH.

Puc. 7.8. Pozmawyeanus incmpymenmie 6 kpyeniu 3 i wecmuepanHii
2 conoskax ma 3akpinienns y namponi 1 3acomoexu
Croyatky po3poOJIIFOTh TEXHOJIOTIYHI TIEPeXO0Jd, BHOUPAIOTH
IHCTpYMEHTH Ta iX pO3TallyBaHHS Ha PEBOJIbBEPHUX I'OJIOBKAX, BU3HAYAIOTh
METO/] KPIIUIEHHS 3aTOTOBKH 1 p&XKUM Pi3aHHS ISl KOKHOTO MEPEXOy.
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[To3nauusim OykBamu A, B, C, D, E ta F (puc. 7.9, a) enementu
3arOTOBKHM, IO MJISATaloTh 00poOIl, 1 BHUKOPUCTOBYIOYHM JdaHi IPO
iHCTpyMeHT (po3Mipu 1 pi3aJibHI BIACTHBOCTI SKOTO HABOASATHCS B
JIOBIZIKOBIM TOKYMEHTAIlii), TEXHOJIOT BH3HAYA€ IHCTPYMEHT IS KOYKHOTO
nepexo, 1y 00OpoOKH 1 3aII0BHIOE TEXHOJOTTYHY KapTy (Tadu. 7.6).

3 T1abn. 7.6 BugHo: TOpUi A 1 E OOpOOISAIOTHCS IHCTPYMEHTOM,
3akpiruieHuM y mosumii Ry kpyrmoi romosku; emementn B, C i D
0OpOOJISIFOTh IHCTPYMEHTOM, 3aKpPIIJICHUM Yy TO3UIll Ry Kpyrioi royioBkH;
otBip F po3rouyioTh pi3iieM, 3akpiuieHHM y mo3uiii Hi mecturpanHoi
roJIOBKH. B3aeMHe pos3ramryBaHHsI iIHCTPYMEHTIB y PEBOJIBBEPHUX T'OJIOBKAX
1 3arOTOBKM TakoXX BH3HadeHe. [licmsi TOro, SIK BHpIIEHI TEXHOJOTIUHI

MUTAHHSA, TIEPEXOJIATh 10 TEOMETPUIHUX PO3PAXYHKIB.
115

.-. |
1A74S

L P

0)
Puc. 7.9. Kpecnenns 3acomoexu (a) ma ii posmipu
6 abconomuux koopounamax (6); WmMpuxoeoio JiHi€I0
NOKA3aHULL KOHMYP 3a20MOBKU 00 0OPOOKU
SIkmo BepcTar mpairoe B aOCONIOTHIH CHCTEMi KOOpPJHMHAT, TO
KpPECIIIPChKI PO3MIpH TIEPEepPaxoBYIOTh B aOCOIIOTHI PO3MIpH B CHUCTEMI
KOOpJIMHAT, Y SIKii 3BHYaifHO OJTHA BICh 30IraeThCs 3 JIBUM TOPIIEM AETali, a
apyra — 3 Biccro gerani (puc. 7.9, 6). Hanpuknan, abcomorHuii po3mip (X)
37,5 Bimnosimae paaiycy orBopy A75 MM, abcomotHuii po3mip (Z) 115 —
noBxuHi getaimi 115 MM 1 1.4,

Tabmums 7.6
TexuosoriuyHa kapra 06poOKH
[To3uis
PEBOJIBBEPHUX Texnonoriuni naHi
T'OJIOBOK
. MIBUJIKIC | YacToTa
aiameTp nojay
KpYyral | IIeCTH- Th obepraH | mojaua,
.. . | 0OpoOKu . a,
of rpaHHoOl pi3aHHs, HS, MM/00
, MM MM/XB
MM/XB 00/xB
Topenp 4
R | | 215 | 120 | 180 | 0,45 | 82
Topeus £
| | 125 | 120 | 300 |04 | 120
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3usatts Gacku D i 06rouyBanus mumingpa C
R | [ 125 [ 120 [ 300 (025 |75
OOTouyBaHHs CKpyrieHHs B
\ | 149 | 120 | 250 | 0,25 | 62
Po3rouyBanHs otBOpy F
| Hy | 75 | 90 [ 390 10,25 | 100

[ToTiM BU3HAYAIOTh TPAEKTOPIIO PyXY KOKHOTO IHCTPYMEHTA.
PosrnsiHemMo,  Hampukian, — TPAaeKTOpiI0  MiAPI3HOTO  pi3L,
BCTaHOBIIEHOTO B no3uilii Ry (puc. 7.10, @). YV BuXiJHi{ TOYIli EHTP pajaiyca
3a0KpYIJICHHsT BEpIIMHU pi3isl Mae koopauHatu (X) 125 i (Z) 250 mm, a
pajiyc 3a0KpyIJICHHS TpU BepIIrHi pi3is qopisHioe 1,5 mwm. 1li koopauHaTn
BU3HAYAIOTHCSA, SK MPABUJIO, 32 YMOBH, IO LEHTP CYMOpPTa 3HAXOJUTHCS B
“HynpoBiil” TOUYIl, @ TAKOXK i3 BpaxyBaHHAM pajiiyca Kpyrioi peBoJIbBEpHOL
TOJIOBKH 1 BUJIBOTY PI3IIs.
inpizHuit
pizens R;

Kynatok — (x) 125 (x) 125

aTpoHa (2)515 (2) 250
_____ A

ARG se Bopmapionay

i ;‘.t_‘: _@ E)Z()) i?o BUXIJTHOMY TTOJIOXEHH1

i \i

:. _____________ 1" Bepuma piss B

) 3 TIOJIOXKEHHI 3MiHK
(2) 116,5 IHCTpyMeHTa

Ipoximxuii
a) pizers R,
X)75 (X) 125
Z) 515 250
_._.E ) X) 64 @ .
(2) 627+~ Bepmmmna pi3ist y )
JEET(X) 64 BUXIJTHOMY NOJIO>KESHH1
: _@‘(Z) 103 (X) 50
| ot
e Tr 470X 49 >\ Bepumna pisis B
I (2) 118  TONOXKCHHI 3MiHHK
I IHCTpyMeHTa
i i
0)
ng 125
— Z) 250
o_ Bepmmna pisis y
BHX1THOMY HOJIOXKEHH1
i
!
I (x)-25 (X)-25
0936|5212 |, &9
(2)-5 ; XQ —————————— \ PozrouyBanbhuit
i (X) -36%
I (2) 118
L == 4 (X) -152

0) (2305
Puc. 7.10. Tpackmopis pyxy 3MiHHUX IHCIMPYMEHMIE
3 BUXIOHOI TOYKHM pi3elb PYyXae€ThCs 31 MIBHIKICTIO HIBUAKHX
nepeMilieHb N0 ropu3oHTali 10 Touku 1 3 koopmuHatamu (X) 125 i (2)
51,5; koopaunara (Z) BpaxoBye pajiyc 3aO0KpyIJICHHs BepuiuHH pisiid 1,5
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MM TakK, IO BiJICTAaHh MK TMEPETHHOI0 KPOMKOIO P31 1 ToUkor 1 ckianae
50 mMM. 3 Touku 1 pi3enp omyckaeTbes (3i MBHAKICTIO poO0UOl mogavi) 10
Touku 2 3 koopauHatamu (X) 74,5 i (Z) 51,5, 3nilicHIOOYM TiapizaHHS
Topis. 3 TOoukM 2 pizenp mnepemimaerscs (31 MIBHIKICTIO MIBUAKHX
nepeMinieHs) y Touky 3 (I04aToK miapi3aHHs MpaBoro KpaHbOTO TOPIIS) 3
koopaunatamu (X) 75 i (Z) 116,5. 3 Touku 3 piserb omyckaerbes (31
HIBUJIKICTIO poO0oYoi moaaui) y Touky 4 3 koopaunatamu (X) 32 i (Z) 116,5,
a MOTiM mepeMimaersesi B Touky 3 koopauHartamu (X) 50 i (Z) 140, y skii
pPEeBOJIBBEpHA TOJIOBKA IMOBEPTAETHCSA. Y pe3yiabTaTi IBOTO TOBOPOTY
MiABOIUTHLCS MPOXITHUIA Pi3ellb, BCTAHOBICHUH Yy 1mo3uilii Ry, 1 MOYMHAETHCS
BUKOHAHHS HACTYITHOTO TEXHOJOTTYHOTO TIePeX0Iy.

Ha pwuc. 7.10, 6 moxazaHa TpaekTopis NPOXIMHOTO pi3ll, a Ha
puc. 7.10, ¢ — TpaekTOpis pyXy pO3TOUYBAIBHOTO Pi3lis, BCTAHOBJIEHOTO B
no3uiii Hi mecTurpanHoi peBoJIbBEPHOT TOJIOBKH.

JInst BHU3HA4YEHHS TPAEKTOPIi MPOXITHOTO pi3ld, 3aKpilJIeHOTO B
no3utii Ry Kpyrioi peBoJibBEpHOT TOJIOBKH, IpU 00po011i hacku BUKOHYIOTH
HACTYITHI OOYMCIICHHS:

1. Po3paxoBytoth koopauHaty (Zp) Toukum 2 (puc. 7.10, 6):
(Z2) =102,5+ a=103,13, ne 102,5 — koopaunata (Z) BepumHU (hacKu Ha
nerani (puc. 7.9, 6); a=0,63 mpu a = 45°.

2. PozpaxoBytoTrh koopmuHary (Xz) Toukm 2 (puc. 7.10, 6):
(X2)=625+15=64, ne 625 — koopmaunata (X) BepmuHH (HacKu
(puc. 7.9, 6); 1,5 — pajiyc BepIMHU Pi3Iis.

3. PozpaxoBytote koopauHaty (Z;) Toukm 1 (pumc. 7.10, 6):
(Z1) =(Z2) — 125+ 2:1,5=103,13 + 12,5+ 3=118,63, ne 12,5=(2)115-

(2)102,5 (puc. 7.9, 6); 1,5 — paaiyc BepIIHHU PI3IIs.

4. ]Ins BU3HAYEHHS KaTeTa MPSAMOKYTHOTO TPUKyTHHKa 3 a = 45°
BU3HAYAIOTh pi3HUIIO (Z1) — (Z2) = 118,63 — 103,13 = 15,5.

5. PozpaxoBytote  koopmunary (X1) Toukm 1 (puc. 7.10, 6):
(X1) =(X2) —15,5=64—-15,5=48,5.

[Ticms  BHU3HAYEHHS  KOOPAMHAT  TPAEKTOPii  TMEpEeMIIIeHHs
IHCTpYMEHTIB 3JIICHIOIOTh KoayBaHHA iH¢opmanii YII 3a momomororo
crieniaabHuX OnaHkiB (Tabu. 7.7).

PosrisiHemo 1ei mporiec, BBakarouu, mo npuctpid UITY Bepcrata
Mae JIHIMHY 1 KpyroBy IHTEpHOJsAMito. s Toro mo0 MNPUCTYIUTH O
KOJYBaHHsI, HEOOXiTHO 03HaHOMHUTHUCS 3 HACTYTHUMHU KOJAMU KOMaHJ, IO
HABOJATHCS B IHCTPYKIIi 10 BepcraTa: N — HOMep ¢pasu; S — Ko 4acToTH
oOepraHHs MmMUHAETS, 00/xB; M — momomibkHi kKoMauau; G — miAroToBdi
¢byukiil;, +X, +Z — xoau nepemimenss; Y i K — koau nonoxkeHHs nyr kin; F
— KOJI ToAayi.

Homepu  kampiB  ympaBisitodoi  TpOrpaMH  MMO3HAYAOTHCS
TPUPO3PSATHUM YUCIIOM, 1 TOMY nepmuii kaap mae Homep 001. [lani iine kox
D1*, mo o3nadvae, mo vacrora obepranHs mmuHgens 180 o6/xB, sk i
nepeabdadeno B Tabm. 7.6. (Tyr 1 mami Koau, MO3HAYeHi 3HAKOM “*”,
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MOKa3yloTh, IO IIi KOMAaHJH JIIOTh A0 MOSBH HOBOI KOMaHIH, y TAHOMY
Bunanky 02). JlonoMibkHi komanau: M27 — IOBOPOT KPYrJiol peBOJIbBEPHOT
TOJIOBKU BBepX; M21 — moBopoT rooBkH 10 mo3ullii Ry. IliqroroBumii ko
G90 — mo3uITioOHYBaHHS B HYJIHOBIH TOYII.

Kampu NOO1-NOO8 BimHOCATBCS [0 YIOpaBIiHHA  POOOTOIO
iHCTpyMeHTa, 3akpimieHoro B mo3umii Rj, kagpu NOO9-NO13 — o
iHCTpyMeHTa, 3akpimieHoro B mo3umii Ry, kagpm NO14-N022 — no
IHCTpYMEHTA, 3aKPIIJICHOTro B O3uIii Hi.

Tabmuus 7.7
Kong
o X mno-
> | B S
2 |8 = J0XKe ‘B
A E :
> =t = JloTIoMiXkHi z Komu HHA &l
& 5 = KOMaH/I1 S nepeMileHsb Ayru E(
E = E e o
T |2 ¢ =
= S| £
X | N
N S M | M G X | z Y|K| F

Bubip yacToTu oGepTaHHs IIMMUHJENS, TOBOPOT KPYTII0i peBOJIbBEPHOT
TOJIOBKH BBEpPX J10 Mo3ullii Ry, BUOip abCOIOTHIX KOOPIMHAT

NOOL [ S01* [ M27* [ M21 [ G9O* | | ]

BxiroueHHs mmuHzens Brepe, npuckopene miaseneHns (7500 mm/xB) y
BHUXI1JTHE MOJO0KEHHS

NOO2 | | MO3* | | G73* [ X125,0 [ 72500 | | | Foo
Ox0J10/KeHHS, BKIIOUEHHSI, TPUCKOPEHE MiJBEACHHS 10 TOUKH 1
NOO3 | | M08 | | | | z0515 | | |
IMepemimenns 3 mBuaKicTio 120 MM/XB 10 TOUKH 2
NOO4 | | | | G01* | X074,5 | | | |F54
IMpuckopene nepemimenns (2500 mm/xB) 10 Touku 3

NOO5 | \ \ \ \ | 71165 | | |F99

3MIHUTH 9acTOTy OOSpTaHHS IIMTHH/ENS, TIEPEMICTUTH 3 TIojia4ueto 82 MM/XB B
TOuKy 4

NO06 | SD2* | | | | X032,0 | | | |F50

[Mpuckopene nepemimerns (2500 MM/XB) B TOUKY TOBOPOTY PEBOJILBEPHOT
T'OJIOBKH

NOO7 | | | | | X050,0 | 71400 | | |F99

IToBOPOT KpyTiI01 pEBOJIBBEPHOT TOJIOBKH B TIOJIOKEHHS R = 2

NOOS | [M28* [M22 | | | 1]

B Ttabn. 7.7 HaBenena indopmarlisi TUTBKM Ha TEpUIi BICIM KaapiB
(Bcboro uwopHOBa 00poOKa 3aiimae 22 kanpu). [licis 3amoBHEHHS Ii€i
TabNIuUIIl 3IHCHIOITH 3anuc YII BiAmOBiIHO 0 TpaBUiI, BUKJIAICHUX BHIIE.

HaBenennii mpukinazg € CHpPOIICHUMM  INOJAHHAM  IIPOLECY
nmporpaMmyBaHHs OOpOOKHM JeTanieil. 3BiCHO, M0 JJIs 0araTbOX BHITAJIKIB
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mporec mporpamyBaHHs Oitein rpomizakwii. Hampukman, mpu dpesepHiii
00poO11i 3HAYHO CKIIAIHINII PO3paxXyHKH AYT Kil, 33JaHUX PI3HUM YHHOM,
OPSIMUX, TOTHYHUX 70 YT TOLIO.

VY 3B's3Ky 31 3pOCTal040l0 CKIAIHICTIO BEpPCTaTiB 1 PO3BUTKOM
OOYMCTIOBAILHOT ~ TEXHIKM  CTBOPIOETHCSI  BEJIMKE  YHCIO  CHUCTEM
aBToMaTm3aiii migrotoBku YII Ha yHiBepcampuux EOM. OTpumyrors
PO3BHUTOK TaKOX CHUCTEMH TPOrpaMyBaHHS, OPI€EHTOBaHI HA BUKOPUCTAHHS
Mikpo-EOM.

JIns pspy BepcraTiB (TOKapHHX, UUTIQYBaIBbHHX) HpU 00poOIi
neraneid mpoctoi KoH(irypaii, BUKOPHUCTOBYETHCS MpPOTpPaMyBaHHS OIS
BepcTara 3 MikpormporiecopHuM npuctpoem YITY. V ipomMy BHITAIKy TEpMiH
“pydHe TporpamyBaHHsI TaKOX Tepeadadae BUKOPHUCTAHHS EJIEMEHTIB
aBTOoMaTH3allii niaroroBku YII.

B 3anexxHoCTi Biff MpUIHATOTO MeToay miarotoBku YII 3MiHIOETBCS 1
CYNpOBilHa JIOKyMEHTallis, [0 Yy 3arajlbHOMy BHUIAJIKy BKJIOYAE:
omepalliifHe KpecleHHs JeTai, KapTy Hallaro/DKCHHs Bepcrara Ta
IHCTPYMEHTa; OTepalliifHO-pO3paxyHKOBY KapTy (Ipu py4Hid HiATOTOBII
VII); VII Ha nporpamoHocito Ta ii 1pyk; rpadik TpaekTopii iHCTpyMeHTiB (y
BUTIAJIKY KpecsieHHs Horo npu koHTpoui YII); akt nepeBipku YII.

Onepayitine  KpecieHHss ~ MICTUTh  BKa3IBKM TPO  B3aEMHE
po3TanryBaHHs 0a30BHUX IMOBEPXOHB JeTali, KpUIUIBHOTO IPUCTOCYBAaHHS Ta
IHCTPYMEHTA, 8 TAKOK OTIHC TEXHOJIOTIYHUX ITEPEXO/IIB.

Kapma mnanazooorcennss eepcmama 3amOBHIOETHCS  TEXHOJIOTOM-
MPOrpaMiCTOM 'y Tporeci pyuHoi minroroBku YII WM BuUgaeTbes mpu
niaroroBui YII nva EOM. V kapTi, BUKOpPUCTOBYBaHiii MPU HACTPOIOBAHHI
IHCTpYMEHTa 1032 BEPCTATOM Ha CHEIIAIbHUX MMPUCTOCYBAHHSX, 3alMCaH1
KOOPAMHATH BEPIIUH IHCTPYMEHTIB.

Onepayitina  pospaxynkogo-mexwonociuna kapma (tabm. 7.7)
npu3HaueHa Juis pyuyHoi migrotoBku YII, mepenye Hammcanuio YII y
3amanoMy dopmarti uu 6e3nocepeHii nepdoparlii CTpiuKy.

HaBenenuii mnpukian pydHOTO NpPOTPaMyBaHHS BITHOCHUBCSA [0
KOHKpPETHOI JieTayii TOKapHOi 00poOku. OjHAaK MOXKHA BUAUTUTH P
€JIEMEHTIB, 110, Oyaydu 3arabHUMH JIs pisHEX Y11, monermyroTs 3amuc i
PO3YMIHHS TIATOTOBIEHOT Tporpamu. Jl0 Takux eNeMeHTiB MOTPiOHO
BIJTHECTH THIIOBI omeparii oOpoOKH, a TaKOX PO3UIMPEHHS MOXKIUBOCTEH
KOJYBaHHsS depe3 CHpOINEHHS MpOTrpaMyBaHHS THUIIOBUX 3aBJaHb IMpH
BUKOHAHHI TIEBHUX IIMKIIIB 0OPOOKH.

7.2.4. Po3mmpennst pyHKUii nporpaMmyBaHHsi 00poOKH eTajiei
Ha Bepcrarax 3 UIIY
[Iparnenns 3MeHmuTH TpuBajiicte YII, ckopoTuTH yac ii po3poOku i
YHUCIO TOMMJIOK TMPHU3BOIUTH JIO HEOOXIJHOCTI PpO3IMIMPEHHS MOBH
MporpaMyBaHHS Ta OOYHMCIIOBAILHUX MOXJIMBOCTeH mpucTtporo UITY.
[lpomy cmpusie 3acTocyBaHHs (OpMaTbHHX TMapaMeTpiB, oOpraizamii
MepexoJiiB, MiAMpOTrpaM, CTAHIAPTHUX [HKIIB, IO € CBOEPIIHUM
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OTIEPaTUBHUM apXiBOM ()parMeHTIB MPOrpam 0OpoOKH.

®opmanbHi mapamerpu (®II) i gii Hag mumu. {1 po3mmpeHHs
MO>KJIMBOCTEH 3aCTOCYBAaHHS TEXHOJOTIYHUX IMPOTPaM 1 IUKITIB, & TAKOXK IS
BBEJICHHS YMOBHUX MEPEXO0/IiB BUKOPHCTOBYIOTHCS (POpPMalIbHI TapaMeTpH.

®opmanbHi MapaMeTpu JOIMYCTUMO 3aCTOCOBYBATH 3 OyAb-SKHUMHU
aJipecamMu KaJpiB TEXHOJOTIYHOT mporpamu, 3a BuHATKOM anpec N, G, M, L,
D. Haiiuactime sk azapeca cioBa  (GopMambHHX — MapaMmeTpiB
BUKOpUcTOBYeThCS Ry hopmarti R2.

dopManbHUI TIApaMeTp 3aMKMCYEThCS CIIIIOM 32 YUCIOM-KOJOM,
3a3HaYeHUM O€3MOCepeIHbO ICNs aJApPecH TOro CJOBa, JIO SKOTO
3aCTOCOBAHMM mapameTrp. Y [bOMY BHUIAAKy pPE3YJIbTYIOUE YHUCEIbHE
3HA4YeHHS aJpecH JOpIBHIOE anreOpaiyHidi cymi Yucia 1 TOTOYHOTO
3Ha4eHHs (JOPMAIILHOTO TTapamMeTpa.

Hanpuknan, npu nmotouHoMy 3HadeHHI mapamerpa R12 = -100000
gyrcenpHe 3HaueHHs aapecu Z-50000-R12 6yne mopisaroBatu +50000. 3Hak
“+” mepen popMaTbHUM MAPaMETPOM MOKE OYTH OTTYIIEHHH.

SIkmo B sikoMy-HeOynp kaapi YII BUKOpHCTOBYeThCs (hOopMambHUIA
nmapaMmeTp, TO B po3paxyHOK Oeperbcs Te uucioBe 3HadeHHS DI, sike BiH
Ma€ B MOMEHT BUKOPUCTAHHSI.

Mo>kuBi HacTymHI ciocobu popmyBanHs 3HaueHb @I MpHCBOEHHS
3Ha4YeHb, JAii HaJl mapaMeTpamH.

[IprcBOEHHS TMOTOYHOTO 3HAYEHHS TMapaMmerpa BiTOyBaeThCs B
iHpopMmamiiiHOMy cioBi R micis BU3HAueHHS HOMEpa Iapamerpa,
Hanpukiaa, N12R12+734000 (mapamerpy R12 mprcBOIOETHCS 3HAYCHHS
734000).

3HaK MDK HOMEpOM TIapaMerpa 1 3HAUeHHSAM Tapamerpa
000B’ I3KOBUH.

Jlii Hag ®I1 BBOISATHCS 3a IOIOMOTOI0 oreparopa @pp, /e 3HaYCHHS
nBox mudp pp BU3HAUAE KOHKPETHMW BHJ apU(PMETHYHOI orepamnii Haj
MU gucnamu: pp = 04 — nomgasanus; pp = 05 — Bupaxysanns; pp = 06 —
MHOXeHHs; pp =07 — posmoain (3 BiaCikaHHAM JpoOOBOT YaCTUHH
pe3yibTary).

®dopwmar 3anucy aii Ha OI1 mae Burisa: Ri@pPpRe, ne Ry i Ry — niBuit
i mpaBmii @II, mo Oepyrp ywyacTh B omeparii. Pe3ynaprar omneparmii
MIPUCBOIOETHCS JIIBOMY TTapameTpy.

Hexinpka nii mHag @I gomycTuMo TOEAHYBAaTH B 3B’SI3KY, KA Mae€
CTPYKTYpY:-

R1@pp:1R@ppP2Rs. .. @ppn-1Rn.

Omneparopu y 3B’ 513111 BUKOHYIOTBCS B TIOPSIZIKY 1X 3amucy. Pe3ymbrat
oreparlii MPUCBOIOETHCS TapaMmeTpy, IO MPUMHUKAE JIO0 OTepaTropa 3iiBa.
Hanpuknan, obuncnenns 3HaueHb (opmanbHux mapamerpis: RO1 = 15000;

R02 = 700; R0O3=-20; R04=-10; RO5=-2. Ilicig oOumciaeHHs
RO1@04 RO2@05 RO3@06 RO4@07 RO5  omepkuMO  HOBI  3HAYCHHS
napamerpis: R0O1 = RO1 + R0O2 = 2200; R02 = R02 — R03 = 720;

RO3 = R03* R0O4 = 200; R04 = R04:R05 = 5; R05 =-2.
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Cnocobdu 3miHM mociaizoBHocTi BMKOHaHHA KkaapiB YII. 3a
BIZICYTHOCTI CHEIiabHUX BKa3iBOK KaJpH B YII BUKOHYIOTHCS MOCIIZOBHO.
[TocnmimoBHICTh BUKOHAHHS KaJapiB MOXHa 3MIHHTH OaratopazoBUM
NPOXOJIOM BUWJAUICHOT MUISHKH TPOrpaMu, NepexogoM (0e3yMOBHHM UM
YMOBHMM) 3 TIOTOYHOTO KaJpy Ha CHELIaIbHO 3a3HAueHHW Kajp,
3BEpHEHHSM JI0 TiIIPOTPaMH.

Toemopenns Oinanxu npoepamu (yuxn). I'paHHIll TTOBTOPHOBAHOI
TIISHKA  Bi3HAYAIOTBCS. TOYATOK JUISHKA — Kajp, IO MOYHUHAETHCS
cUMBOJIOM H; KiHEUb IUISHKH — Kajp, IO 3aKIHYYEThCSA IOMOMDKHOIO
¢bynkuiero M20.

Yuciao MOBTOPEHb BCTAHOBIIOETHCS B iH(opMariitHomy cioBi H y
BUTJIAI LITOTO Yncia 6e3 3Haka Big 1 1o 99.

[Tpukmam NOBTOPIOBAHHS JIUISTHKH JIO IT' ITH Pa3iB:

N501 GO1 G91 X200000 Y-50000 F500 R01+200000 R0O2-100000
RO3-1

N502 H2 X+R01 @06 RO3

N503 Y+02 @06 R03 M20

3a jgomoMmoror ToJBiHHOTO TOoBTOpeHHS Kanapie 502 1 503
dopmyerbest mpsaMokyTHUE KOHTYp Y100 X200 M.

Ilepexoou 6 mexunonociunii npoepami. THCTPYKIISL TIEpexXony a0
KaJ[py 3aluCy€eThCS Y BUTIISIL

E £+ nnnn @dd R,

Je + NNNN — axpeca mepexony — HOMEP KaApy, A0 SIKOIr0 MEPEXOIsITh
BHM3 NPOTpaMHU IIpH 3HaKy "+, y BEpX — IPH 3HAKY "—;

@dd — Bunx niepexony;

Rn — mapamerp i3 HOMEpOM M, MO SKOMY OLIHIOETBCS YMOBa
nepexomay,

@00 — 6e3yMOBHUIT TTEpEXi;

@01 — ymoBHui niepexij, Ao Ry =0;

@02 — ymoBHuUi miepexij, sKkio Ry> 0;

@03 — ymoBHui mepexij, skio Ry 3 0.

[Tpuknaa cBep UTiHHA JeTali Ha IIHOMHY 52 MM KpoKaMu 1Mo S MM i3
MIHATTSAM CBEpIa MICHs KOKHOTO KPOKY Y BHXIiJHE TOJOXEHHS — 7 MM
HaJ IOBEPXHEIO JeTali:

R50 — 3aranpHa rinubuHa CBEpUTIHAS 52 MM

R51 — xix cBepia 5 mm

R52=0 — xpoxk 3arnubiaeHHs cBepyia 7 MM

N601 G91 GO0 Z-R52

N602 GO1 Z-R51

N603 R52 @04 R51

N604 GO0 Z+R52

N605 R50 @05 R51

N606 E-601 @02 R50

N607 M17.

Icaye # iHIIMHA BapiaHT IHCTPYKIIi Mepexoxy B TEXHOJOTIYHIN
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porpami 3 yMOBOIO TIEpEBIPKU ABOX IMapaMeTpiB:

@dd + nnnn RyR,,

Jie BUKOPUCTOBYIOTBbCS Taki BumM mepexoay: @Ol — ymoBHUIT mepexin,
skmo Ry =R, @02 — ymoBHUit nepexif, skimo Ry >R, @03 — ymoBHuUit
nepexif, akmo Rn 3 RyiT1.1.

Texnouoriuni minnmporpamu. IloBroproBani mporecu 00poOKU
AeTani MOXyTb OyTH 3BeieHI y migmporpamu. Ilinmporpamu BBOISTBHCS B
nam’ ate npuctporo UITY no mouarky pobotu. Ilimmporpama moYHMHAETHCS
CUMBOJIOM L.

KonyBanHs migmporpam, 3/iiiCHIOBaHE B OCHOBHOMY aHAJIOTIUHO
KOJIyBaHHIO ocHOBHUX Y11, Mae nesiki 0cOOIMBOCTI.

[Tigmporpama mpeacTaBisie OO0 CUCTEMY KOMaH]], BUKIUKAHY JI0
nii ocaoBHOIO YII, 110 yrpaBisie BUSHAYEHOIO 3aKIHUEHOIO MOCIIOBHICTIO
miii  pobouMx opraHiB Bepcrara. 3BEpTaHHA [0 MIANPOTPAMH MOXKeE
3MificHIOBaTUCS 1 BpyuHy 3 mynbTa npuctporo UYITY. YV miamporpamax
3aMiCTh KOHKPETHHUX YHCEN aJpecHOi YacTuHH CiiB  ((paKTHIHUX
napametpiB) min aapecamu 0...9 3amucyrorh GopmanbHi mapamerpu. [Ipu
poMy (OpManbHI TMapaMeTpu MOXYTh BHIUTUBATH 32 OyIb-SIKHMH
anpecamu, kpim N, G i M. Pa3zom 3 GpopMaibHUM MapaMeTpoM IIijl apecoro
cioBa Moke OyTH 3anmucaHuii ¢axTHuHuil mapamerp. Toni 3amuc
cpuiimMaeTscsl K iX anreOpaiuHa cyma. Homepu kaapiB migmporpam
3aJal0Th TPHU- YM I ATU3HAYHUMHU YHCIAMHU M THMH X aJpecamu, o 1
kagpu ocHoBHOT YII. Ilepmi nBi mudpu m’ STU3HAYHOTO YHCIIA MO3HAYAIOTh
HOMEp MIANPOTPAMH.

Buximk  migmporpamMu  3aJaloTh  CIIOBOM 3 aipecoro L i
YOTHPH3HAYHUM jaecsaTkoBuM uucioMm (y ¢dopmari L4 — “3BepranHs 10
nignporpamu”). ITlepmri gBa po3psaud IHOrO YHCIA BH3HAYAIOTH HOMEP
MiAPOrpaMu, a HACTYMHI JBa — KUIBKICTh 1 TMPOTOHIB. 3BEHEHHS 0
MAMPOrpaMu 3alMCYIOTh Yy OyIb-IKOMY MiCIi Kaapy ocHOBHOI YII mik
HOMEpOM Kajpy i cumBosioM “Kinens kaapy” abo 3HaYeHHAMHU (popManbHUX
napameTpiB. 3HaYeHHS TapaMeTpiB MOXKYTb OyTH cpopMOBaHi 10 3BEpHEHHS
no mianporpamu. Y kaapi ocHoBHOI YII pa3oM 31 3BEpHEHHSM JIO
MIAPOrpaMy MOXe MICTUTHCA W iHIIA yrpaBisiouya iHpopmamis. SKio
3BEpHEHHS 3aJaHe B KaJpi pa3oM 3 IHIIOI iH(QOpMAIi€0, TO CIIOYaTKY
00pobmseThest Best iHopMaLtis Kaapy, a MOTIM BUKOHYEThCS MIANPOTpama.

Onmc mignporpamMu TOYHMHAEThCs KaapoMm y ¢dopmari L2. B
iHpopManitHuX cnoBax kaapy, kpim G, D, L, N, cmimom 3a ampecoro
3alUCYEThCA YHCIIOBA iH(OpMaris, a 3a Hel — (GopManbHUN Tapamerp 3i
3HakoM “+” uwm “—", ToOTO IiHQOpMamis i3 3amaHoi aapecu Oyxae
JOopiBHIOBaTH  anreOpaiuHiii cymi duWcna 1 4HCIOBOi  iH(opmamii
(opmabHOTO TTapamMeTpa.

OcranHiil Kaap TiANPOrpaMu NOBUHEH MICTUTH clIoBO M17 — kiHenpb
nianporpamu. Ilpu 11bOMy BiOyBa€eTbcsi MOBEPHEHHS /0 Kaapy OCHOBHOT
IIpoTpamH, 110 i€ 3a KaapoM 3i 3BE€pHEHHSM JI0 MIANPOTPAMH.

[Tpuknan 3acTocyBaHHS OCHOBHOI IPOTPAaMH 1 IiIPOTPaMH:
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- OCHOBHA TIporpama

%1

NO50 L0201 R1+60000 R2+35000 R9+25000 F1000

- miArporpamMma

LO2

NO021 G01 G91 X-R2 G43 D01 Y-R9

N022 G02 G43 D01 X-R9 D00 YR9 10 JR9

NO023 X0 YO IR1 JO

NO024 D00 XR9 G44 D01 YR9 IR9 JO

NO25 D00 G40 XR2 Y-R9

NO26 M01 M17.

VY BIOMOBigHICTH ajgpecaM MiANPOTpaMU IOCTABJICHI IMapaMeTpH,
YHUCIIOBI 3HAYCHHs SKUX BHU3HAUEHI paHilmle, HDK 3IICHEHO BHUKIHMK
MIAPOrpaMu, sika MOBHHHA BUKOHATHUCS OJIMH Pas3.

Mocrilini mukan. TlocTiitHI MUK BHU3HAYAIOTHCS KOPUCTYBAadeM
npuctpoto YIIY 1 BBoaATeCS B 30HY HaMm'aTi Ui 30epexeHHS
TEXHOJIOTTYHUX MIANPOTPaM 1 MOCTINHUX ITUKITIB.

Bonu mpu3HayeHi IS 3amMCy YacTOIOBTOPIOBAHMX JUISTHOK
porpam, XapakTepHHX JUIsI JAHOTO THITY BepcTarTa.

[TpaBwia 3amucy i mpoueaypu poOOTH 3 TOCTIHHUMU ITUKIAMHU TaKi
X, K 1 B TIAIporpamax.

3BepHEHHsSI [0 MOCTIMHMX MMKIIB 1 TEXHOJOTIYHUX MiANPOTpaM:
LOO-L80 — agpecartis 1o TexHonoriyaux mianporpam; L81-199 — anpecartis
1o mnoctiiaux mukiiB. [lo mocriitnux mukinie L81-L.89 moxHa 3BepraTucs
no komanaax G81-G89, mo niroTh 10 MOSIBM HOBOi KOMAHIH 3 L€l TPYIIH,
a6o mo komanxi ckacyBanust G80.

VY kaapax, mo MICTATh MOCTIHHI ITUKIN, 000B’ SI3KOBO IMOBUHHI OYTH
3aJjaHl KOOpAWHATH TepeMileHHs. SIKIo pyX He MOTpPiOeH, TO HEeoOXiqHO
3aJaTy HYJIbOBE 3HAYEHHS Oy/Ib-sIKOT KOOPMHATH.

[Mocriitai mukmm L83, L90, L96 BUKOPHCTOBYIOTHCS B MPHUCTPOSX,
nporpaMHe  3a0e3mMueHHs SKUX MICTHTh il  Hax  (GOpMalbHUMH
napamMeTpamH.

7.3. 3aco0u aBTOMaTH3aMlil MiIATOTOBKH YNPAaBJIAIYUX MPorpam
qmy
7.3.1. IlinBUIIEHHS MOBHOI'0 PiBHS YNPAaBJISIIOYUX NPOrpam
MoryTHiM 3aco00M 30iIbIIeHHS (QyHKIIOHATBHOCTI TpucTpoiB YITY

€ TIIBUIIEHHS MOBHOTO pIiBHS YIPaBISIOYMX IMPOrpaM y TOpPIBHSIHHI 31
3Bu4yaiiHuM ctangaptoM |SO-7bit. Take migBUINEHHS 3IICHIOETHCS Ha
OCHOBI MaKpOBU3HAUCHb (CTaHIAPTHUX IUKIIIB, TOTOBUX (pOpM), 3BUUATHUX
MiATpOrpaM 1 MiANpPOrpaM MakpOMOBH KOPHCTYBada, CIPOLICHUX OTHCIB
KOHTYpY,  O€3eKBIAMCTAaHTHOTO  MpOrpamMyBaHHS,  aBTOMAaTH30BAaHOI
J1aJIoTOBOI MITOTOBKU YIPABJISIFOUMX MPOTpaM, y TOMY YHCIi i y mporieci
BIJINPaIbOBYBaHHS TOMEPEIHBOT YIIPABIISAIOYOi MPOrpaMu, TOOTO B paMKax
TaK 3BaHOTO “PIBHOODKHOTO MporpamyBaHHs npuctporo YITY”.
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Cmanoapmuuil yuxn BCTAHOBIIIOE CTPOTO BU3HAYECHY MOCIITOBHICTD
pyXiB, MapaMeTpH SKUX JaHi 1032 IUKIOM Y TEKCT1 YIPaBJIsAI04O0i MIPOTPaMHU.
dikcaris AeSKUX MapaMeTpiB Moke OyTH BUKOHAHA PO3POOHHKOM CHCTEMH
YH yIpaBIliHHS BePCTaTOOYIBHUKOM MPHU CTHUKYBAaHHI CUCTEMH YIPABIIHHS
3 o0’exkroM. [HOAI WMKIM TPaKTYIOTh SK 3BUYAWHI MIANPOTpaMu, aje
nocTiitHo 30epekeHi B mam’ Ati npuctpoto UITY, Ha BigMiHy Bia migmporpam
KOPHUCTYBAYiB, IO BUTLHO BBOJSTHCS Ta BUTBHO 3HUIIYIOTHCS.

Jleski TUMOBI cTaHAapTHI IUKIM TMokKazaHi Ha puc. 7.11. I[ukn
“cxema cBepurinua’ (puc. 7.11, @) 3amatote HabopoMm mapameTpiB R,
Hanpukian, TakuM: R22, R23 — koopanHaTu 1ieHTpa cxeMu cBep utinHs, R24
— paxaiyc Kojia, Ha SKOMY po3TaiioBaHi oTBopH; R25 — mouaTtkoBuii KyT
pO3TalTyBaHHs TEpIIOTo OTBOpYy, R26 — kyroBuii kpok oTBOpiB; R27 —
quciao oTBopiB; R28 — Homep iHIIOrO CTaHIAPTHOTO IHMKIY OOpOOKH
OTBOpY. YcCi Wi mMapaMeTpu TMOBUHHI OyTM BH3HAYeHI B KOHKPETHUX
3HAYEHHSAX Yy TOMY KaJApi YIOPaBISIOUOl WpOrpamu, IO Mepeaye
0e3rmocepeTHOMY BHKJIMKY IIUKITY IO HOTO iMEHi.

JIonoMixKHU Xif
TTomaya

7
b))
a) 0)

Puc. 7.11. Cmanoapmni yuxnu i cxemu ix 00pooKu

[ukn “cxema cBepTiHHS" 3a0€3Me9ye MOCTiIOBHE TTO3UI[IOHYBaHHS,
IpU SKOMY BICh IITTHUH/ENS 30iraeThCs 3 BICCIO YEProBOTO OTBOPY, MEPEXin
70 CTaHJAPTHOTO IUKIY OOpOOKHM OTBOPY MiCIS KOKHOTO YeproBOTrO
MO3UIIIOHYBAaHHS, TIOBEPHEHHS [0 TEPEXOJIB CXEMH CBEpUIiHHSA TIO
3aBepIIeHH] MUKy OOpoOKM OoTBOpY. TakuM YHHOM, aTpUOYTH LHKIY
“cxeMa cBepUTiHHS pa3oM 3 aTpuOyTamMu JIESKOTO LUKy 0OpOOKH OTBOPY
JO3BOJISIIOTh  HAJA3BUYAWHO JIAKOHIYHO OINHUCATH 3aKiHYCHWH CKIIaIHUHI
TEXHOJIOTTYHUH TpoIiec 0OPOOKH I'PyIu OTBODPIB.

3raganuii UK OOpOOKHM OTBOPY IMpejacTaBlisie COO0I0 MOTYTHIO
Tpyny CTaHJAPTHHUX CBEPUITMIBHHUX IUKIIB, 110 BUKIMKAIOTHCS 3BUYAWHO
ninrotoByoro G-dynkuiero (Hampukian, G81, ..., G89). Buknmkanwuii
CTaHJAPTHHUH LMKJ Ji€ @K JI0 CKacCyBaHHs CIIELIaTbHOI0 KOMaHJOK TaKOX
Ha ocHOBiI G-dynkuii (Hampukinan, G80). IHoal CBepUIMIBHUM IHKIIAM
BUAUISIOTH 1 iHINY anpecy (Hampukian, L) abo qomycKaroTh BUKIHK IIHKITY
mig aapecoro G 4M mix 10aTKOBO BHJUICHOIO apecor0. Pi3HUIM B mbOMY
BUIAJIKY B TOMY, IO BHKJIMK TIiJ] JOJAaTKOBOIO aJpecoro Oynie 0JHOKPATHUM
1 He Oy/ie BUMaratu cKacyBaHHSI.

[Mpukman HaAROPOCTINIOrO CTAHAAPTHOTO CBEPUIMIBHOTO ITHKITY
HaBepeHu Ha puc. 7.11, 6. B pamkax nuKiIy, BHUXOISYM 13 3amaHOl
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BEJIMYMHH OJJHOKPATHOTO 3arfMOJICHHS Ta 3arajbHOl TIMOMHH CBEpIJIIHHS,
HEOOXiJJHE YHCIIO MOCIIIOBHUX 3arJIU0IeHb BU3HAYAETHCS ABTOMAaTHYHO.

Ocp K, HampUKIAL, MOXE BHUIVIAJATH TNEpelik CTaHIapTHHUX
CBEp/UTMJIBHUX [UKIIB  mpuctpoto UIIY: BHCOKOMBUAKICHUN UK
CBEp/UTIHHS 3 0araropa3oBUM BiJBEACHHSM IHCTPYMEHTA; IIUKJ Hapi3aHHS
mpaBoi pi3i MITYMKOM; ITMKI YHCTOBOTO PO3TOYYBAaHHS 3 BUBEIACHHSIM
IHCTpyMEHTa TIpH  OpIEHTOBAHIA 3YNMHMHII I[IIHHIENISA; CKaCyBaHHS
OTOJIONIEHOTO LMKy, M0 BHUKOHYETHCSA TICIs KOXKHOTO YeproBOTO
nepemimenns (G80); uki mpocroro ceepaaints (G8L); mukiI cBEpUTIHHS 3
BUTPUMKOIO 4YacCy HampukiHii po6odoro xoxay (G82); muki rmmbokoro
ceepmrinas (G83); mmkn HapizanHs JiBoi pi3i MmiruukoMm (G84); 1wk
po3touyBanHs (G85); 1uKI pPO3TOUYBAHHS 13 3YNMUHKOI INITHAHICIS
HanpuKiHIi pobodoro xoxy (G86); HHMKI pO3TOYYBaHHS 13 3YNUHKOO
IIMUHACNS  JUIS  PYYHHX TEepeMillleHb 1 HACTYIHHM 3allyCKOM  JUIS
aBTomMatuyHoro 3aBepmieHHs (G87); HHMKI pO3TOYYBaHHS 13 3YMUHKOIO
IIMUHJENS TICHsS BUTPUMKH Yacy HaMpHKIiHII poO0OYoro Xoay pydyHHUX
nepeMillleHb 1 HACTYMHHMM 3allyCKOM JUISI aBTOMATHYHOTO 3aBEpIICHHS
(G88); 1k po3ToUyyBaHHS i3 BUTPHUMKOIO Yacy HAMPHUKIHI[I POOOYOTr0O X0y
(G89). [lomatkoBUMHM BKa3iBKaMH JUIsi TIEPEPaxOBaHMX CBEPUIMIIBHUX
UKITIB MOXKYTh OyTr: G98 — 3aBepIeHHs] CTaHAAPTHOTO UKy Y BUXIIHINA
toulli iHCcTpyMmeHTa; G99 — 3aBepuIeHHS CTaHIAPTHOTO IUKIY B TOWYII
MOYaTKy poO0YOTo X0y IHCTPYMEHTA.

[Muknu Hapi3aHHS pi3ell € HEOAMIHHOK HAJICKHICTIO MPHUCTPOIO
UYITY, opieHTOBaHOTO Ha TOKAapHy OOpoOKy. VY paMKax LUX IUKIIB
MOJKJIMBICTh aBTOMAaTHUYHOTO 6araTompoxizTHOTO pizeHapizaHHs
MOIITUPIOETHCS HA IIMJITHIAPUYHY 30BHIITHIO Ta BHYTPIIIHIO Pi3b Ha KOHIYHIN
MOBEpXHi. 3a LHUKIAMH 3aKpIMUIIOIOTH TPYMy MNapaMeTpiB, 3aJal0dd fKi,
BHU3HAYAIOTh KM KOHKPETHUX PO3MIpIB.

@®opma 3amaHHS YHCENBHOTO 3HAYCHHS Mapamerpa 3a3BUYal
CTaHJapTa: HOMEp TapamMeTrpa — YHCElIbHE 3HAYeHHS Iapamerpa.
Hanpuxman, y neskomy mnpuctpoi UIIY 3a nukiiom pizeHapizaHHS
3akpiruieHa Taka rpyma mapamerpiB. R20 — xpok pi3i; R21, R22 —
KOOpJIMHATH TOYaTKOBOI TOukd; R23 — umcno 4mcTroBUX poOOYMX XOJIiB;
R24 — rnubuna pizi (“+” — mwis BHYTPINIHBOI pi3i, “— — JIsi 30BHIIIHBOI);
R25 — rnmubuna ocranusoro xoxay; R26 — ninsHka Bpizanss; R27 — ninsgHka
BUiIbTY; R28 — uncno yopaoBux xoxiB; R29 — kyr Haxmny npodinro; R31,
R32 — koopanHaTH KiHIIEBOT TOUYKH.

3 4yucna TOKapHUX IUKIIB BUIUIIETHCS, SK HAHOUTBIN “MOTYTHIH”,
UK 0araTONpOXiTHUHA 3 aBTOMAaTHMYHHM PO3IOAUIOM HPHUITYCKY 0O0pOOKH
JOBUTBHOTO KOHTYPY.

@opMabHUNA ONMMC LHUKIY 3a JONOMOIOK CTaHJAPTHHUX IPaBUII
MOXKe OyTH CKJIaJICHUH SIK:

N{i}... <cnmcoxk mapamerpip>...

N{i + 1} L <BHUKIHUK IUKITy>,
ne <cmnucok mapamerpiB> — R20 (Homep migmporpamu, IO OIHUCYE
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obOpobmoBanuii mpodine), R21 (BuximHa Touka mo koopauHati X), R22
(BuxigHa TOYKa Mo koopauHati Z), R24 (nmpumyck Ha 4rCTOBY 0OpOOKY IO
oci X), R25 (nmpunyck Ha 4mcTOBY 00poOKy mo oci Z), R26 (rmubuna
4opHOBOT 00poOku), R27 (kopekuis panmiyca iHcTpymeHTa), R29
(TeXHOJIOTI4HI BKa3iBKH);

<BHKJIUK MUKITY> — L95.

TexHoJNOTIYHI BKa3iBKM MPEJACTaBICHI JBOPO3PSTHUM  KOJOM,
NEPUINA PO3psiA SKOTO BH3HAYa€E YMOBU OTPUMAaHHS KOHTYPY, a JAPYTHH
PO3pSAI CBIUUTH TMPO PO3TANIYBAaHHA 30HU OOpPOOKM 1 HAmpsMKy pyxy
IHCTpYMEHTa B CEpeAMHI I[i€] 30HU.

Tomosi ¢popmu, Ha BiAMIHY BiJl CTaHJAPTHUX LHUKJIB, MOBHICTIO
3aJjaHl B KOHKPETHHUX pO3Mipax 1 € CTaHJAapTH30BAaHUMHU KOMIIOHEHTaMH
KOHTYpY JeTali. BOHM BXOIATH JIO MaTeMaTUYHOro 3abe3TleueHHs
npuctporo cremianizoBadoro YIIY Bepcrara. 3amanHs roToBoi (opmu
noJisirae Jiuiie y ii mpuB’ 311 O KOHTYPY JETalli, a BUKIHMK 3IIHCHIOETHCS
IUIAXOM 3BEpHEHHA JO THiamporpamu 3a jgomnomoroi G-¢yHkuii abo
CTeLiabHO BUAUICHOT KIIABIIIi 3 BiINOBITHUM CUMBOJIIYHUM 300pasKEHHSIM.

ITionpoepamu € 3pydHUM 3aCO00M CKOPOYECHHS OOCSATY OCHOBHOL
yrpasisitouoi mporpamu. OcoOIUBO PI3KOTO CKOPOUYCHHS BIAETHCS TOCSITTH
y BUNAAKYy 0araTopa3oBOro BHKIUKY OJHi€I W Ti€i >k migmporpamu,
0araTopazoBOr0 TOBTOPEHHS MIiANPOrpamMu, 0araTopa3oBOT0 BKIIAJICHHS
MIAPOTPaM.

[Tpuknan CTPYKTYpHO1 oprasizaii IporpaMmyBaHHs 3
BUKOPUCTaHHSAM MiIIporpam MmokazaHuii Ha puc. 7.12.

%9534 L12300 L12400 L12500
el ’ 71
/ 7

7 d .L1250d
V112301 L12401 {\ <\
~

S S=— :

~
M17 ~M17 M17

M02
M30

Puc. 7.12. Cmpyxmypna opeanizayis npoepamyeanHs
3 BUKOPUCMAHHAM NIONPO2pam

Bukiuk migmporpamu TyT 3/1iHCHIOIOTE KOMaHI0w0 L (Tpupo3psaauit
HOMEp MiIIPOTrpaMHu) 3 JBOPO3PSAHUM YHCIOM, IO BKa3ye Ha YHCIO
MOBTOPEHB I IPOTPAMH.

3BHUYAHO MIANPOrpaMU PO3POOISIOTH TaKHMM UYWHOM, IO Micle
YHCJIOBUX 3HAYEHb 3aliMaloOTh MPOHYMEpOBaHI mapameTpu. Hampuknan, y
npuctpoi UITY mnepexbaueno cro mapamerpiB ROO-R99 i sgxmo BoHM
BUKOPHCTaHI B IMiAIporpami, To iX 3HaueHHs MOBUHHI OyTH 3aJjaHi B TEKCT1
OCHOBHOI ITPOTPAMH.

VY cywyacaux mpuctposx UIIY pomyctumi pi3Hi omepamii Han
napameTpamMi, B TOMY YHCJi HapaMeTpd MOXYTh OyTH BUKOPUCTaHI JUIS
opranizaiii nepexonaiB. Po3poOka edekTuBHUX MporpaMm HEMOXIuBa 0e3
IIMPOKOTO HAOOpy oreparii HaJl 3MIHHIMH HiAPOTPaMHu.
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Po3Butok  momiOHOoro  Habopy TOpHU3BIB 10  BUAUIGHHA 1
BiZIOKpEMJICHHSI MAKPOMOBH KOPHCTYBaya.

Maxkpomosa kopucmyseaua Ma€e y CBOEMY PO3MOPSKEHHI HACTYIHI
MOJJIMBOCTI: MAaHIMyJALii 3 MapaMeTpaMu, OpraHi3amilo YMOBHHX 1
0€3yMOBHHX TEpEXO0/IiB; JOCTYI 0 BXIJHUX IHU(PPOBUX PETICTPIB CUCTEMHU
yIpaBiHHS 3 OyAb-IKOK HACTYITHOI OOpPOOKOI TPHMHSTUX CHTHANIB,
JIOCTYH JI0 BHXIIHHUX PEricTpiB CHUCTEM YIPABIIHHSA, MOXIIUBICTD
dbopMmyBaHHS OyIb-SKUX TOBIIOMJICHH KOPHCTyBaua Ha €KpaHi IHCILIes;
aBTOMATHYHUM JOCTYN A0 OyAb-SKUX TaOIUIb KOPEKLId 3 MOKJIHMBICTIO
BHECEHHS Oy/b-sSKUX BHIIPABIICHB, BUTbHE BUKOPUCTAHHS TaliMepiB.

Y uwmcni Oaratb0X JOJATKIB MOBHI Makpo3acoOW MOXYTb OyTu
BUKOPUCTaHI JJIs BUIBHOTO HApOUIYBaHHS JIarHOCTMYHOTO  (OHY,
oprafizamii KOOPIWUHYIOYMX 3B’SI3KIB “IIO0 TOPU3OHTAN” MDK OKPEMHUMH
yrnpaBisrouuMu  migcucreMamu ['BM, opranizamii npuifomy 1 mepemadi
¢aiiniB Ha piBHI 3B’SA3Ky ‘IO BepTHKAi , MPOTPaMyBaHHS CIEIiaJIbHUX
CKJIAJITHUX TEXHOJOTTYHHUX IMKIIIB Ta IUKIIIB €IEKTPOABTOMATHKH TOIIIO.

PosrnsinemMo oHy 3 Bepciii MaKpOMOBHU KOPUCTYBaya.

3 ¢opmanbHOi TOYKM 30py MOBa NIpeACTaBICHAa MaKpOKOMaHIaMH,
BKIIIOYCHHUMH B OCHOBHY ympaBisitouy mporpamy UITY. Koxwiii
MaKpOKOMaHJi BiANOBiNae miAmporpaMa, sika 30epiraeTbCsi B mam sATi
npuctpoto UITY sk 3Buuaitna miamporpama. OnHak, BiAMIHHUMH pHUCaMH
MoAI0HOT MiAMPOTpaMu €. BUKOPUCTAHHS 3MIHHUX 1 BUKOHAHHS HaJ HUMU
IIMPOKOTO  KJacy oOfepaiiid; BHUKOPHCTAaHHS YMOBHHX, O€3yMOBHHX
MepexoJiiB 1 IUKIIB; 3aJaHHS 3HAYCHb BHUXIIHUX 3MIHHMX Y BHXIJIHIN
MaKpOKOMAaH/II.

€ nekimbka crocoOiB 3BEPHEHHS JO MANPOTpPaM 3a JOMOMOTOI0
MaKpOKOMaHJ, IO BKIIOYAIOTbCS B TEKCT 3BHYAWHOI YIPaBJIAOUYOL
nporpamu B koxi | SO.

Ilpocmuti  0oOHOKpamuuil  6uUKIUK 3IIACHIOETBCS 32 JIOMIOMOTORO
MOCITIIOBHOCTI aJIpec:

G65 P<nomep mignporpamm> L<4YHCcIO MOBTOpPEHH> <CIHCOK
3HAa4YEeHb apTyMEHTIB>.

Mooanvnuii  6uxkaux — TANPOTPaMU  TPUIYCKae  OaratopazoBe
3BEpTaHHA JI0 HEl — MICJIs 4eProBOT0 PyXy Y BUXITHOMY KaJpi yIpaBiIs0u01
nporpamu. dopmMa MOJAIBHOTO BUKIMKY Taka X, K 1 MPOCTOTO, aie 3a
normomororo ¢pyHkiii G66, a ckacyBaHHS MOJATLHOTO BUKIMKY BUKOHYETHCS
¢bynkuiero G67.

Mynemunnexcopnuil 6uUKIUK 3aCTOCOBYIOTh TOMI, KOJIH B TiIi
HiATporpaMu  nepeadavyeHe 3BepTaHHA JIO IHIIOI IiImporpamu, Mo
BUKOHYEThCS 0araTtopa3oBO BCAKHMH pa3 1O 3aBEpLICHHI PyXy B MNEpIIii
HiATporpami.

Hapemri, icHye MOJIHMBICTh BUKJIMKY HIiANPOTpaMHu 3a JTOTIOMOTOIO
G-dynkuii, koa sfKOi He BUKOPUCTAHWU 3a OCHOBHUM IPH3HAYCHHAM. Y
[[bOMY BHWITQJKy 3a3JaJIeTib IIJISIXOM HACTPOIOBaHHs mpuctporo UITY
NMOBMHHA OyTH 3a3HaueHa BinnmoBimHICTH koxy G-¢yHkuii HOMepy
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nianporpamu. @opma BUKIMKY MIANPOTPaMHU CTa€ HAHOUIBII MPOCTOIO:

G<zapesepBoBaHMIi KO1> <CITUCOK 3HaYEHb apTyMEHTIB>.

3BEepHEHHS JI0 MiAMPOrpaM Y MaKpOMOBI 3/1iICHIOIOTBCS 32 JOTIOMOTOF0
anpecu P.

CTpyKTypa OKpeMoi MianporpamMu MiAKOPSETHCS POpPMyITi:

P<uomep mimnporpamu> <mnocinigoBHICTb KoMaH1> M99.

3aranpHe 4nCiIo miamporpam Moxe pocsrata 9999.

Cnucok 3HaYeHb apryMeHTIB y TUIl MaKpOKOMAaHIH BHUIJIAJAE
HACTYITHUM YHHOM:

A<3HaueHHs> B<3HaueHHS> ... Z<3HAUEHHS>.

SIk caMi apryMeHTH MOXYTh OYTH BHKOpHCTaHi Oyab-sKi axpecu
(xpim G, L, M, N, O, P), npuuomy andaBiTHUN MOPSIOK HEOOOB' I3KOBHIA.
3HaYeHHS MOXYTh OYTH BiT €eMHUMH 1 3 JECATKOBOIO KPANKOI, OJHAK
(dopmaTt 3HaUEHB )KOPCTKO BU3HAYECHUH JJIS1 KOXKHOT aJIpecu Tak caMmo, sIK i B
OCHOBHIH yIPaBIISIOYiil Mporpami.

Yeprosum 3aco00M MiIBUIIIEHHS MOBHOTO PIBHS € CAPOUJEHHS ONUCY
koumypy. Take CHpOIIEHHS H03BOJSIE 30CEPEAUTH B OJHOMY KaJpi OTHC
IBOX-TPHOX 1 HABITH OLIBIIOrO YHCIA CYMDKHHMX €JIEMEHTAPHHUX MUISTHOK,
pO3TAIlIOBAaHUX 3BUYAMHO B JEKUTPKOX KaJpaxX YHpPaBISIOYOi MPOTPaAMHU.
HaiiOinpm BaXIMBHM TYT € T€, IO BJAETHCS YHUKHYTH PO3PAaxXyHKIB THX
PO3MIpiB, IO BIAHOCATHCA MO TOYOK CHPSDKEHHS, IO HE TPOCTaBJICHI Ha
KkpecieHHi (To0To 3amgaHi 1oOIYHO). [Ipy 1BOMY BHHUKAE€ MOKIJIMBICTBH
BBOJMTH ONHC KOHTYpY Oe3rmocepenHbo 3 KpPECIeHHs uepe3 KiaBiaTypy
naHeni ynpasniHHs. Sk mpaBuio, moaiOHa mpolierypa MOBHICTIO JOCTYITHA
omepatopy Bepcrara 3 YITY. Ha puc. 7.13 moxasaHi jaeski crocoou
CTIPOIIEHOTO 3aaHHs (pParMeHTIB KOHTYPY.

Touku mepeTuHy NPSMOJIHIMHUX AUITHOK KOHTYPY MOXYTh OYyTH
3aj1aHi KOOpJMHATaMU (B aOCOIOTHUX a00 BITHOCHUX PO3Mipax) abo KyToM.
Touku crpspkeHHS TMPSAMOi 3 KOJIOM, JBOX KUT MOXYTh OyTH BH3HAYeHi
CaMOI0 CHCTEMOIO YNpaBIiHHA. PO3paxyHKH, IO BITHOCATBHCS 10 JUISHOK
crpsbkeHHs ((ackd, 3a0KpYIJICHHsI), BUKOHYIOTbCS aBTOMAaTH4YHO. Takum
yuHOM, mnpuctpii UIIY 3amicte omHOro OJIOKY CHpPOIIEHOTO 3aJaHHS
(parMeHnTa KOHTYpPY MOBHHEH 3reHEPYBaTH KiTbKa KaJIpiB MPOTpaMHu MOBOIO
| SO nepir HbK MOYHETHCS BIATBOPEHHS YIIPABIISAI0YO] iH(pOpMAIIii.
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Puc. 7.13. Cnocobu cnpoueroco 3a0anms ghpacmenmis KOHmypy

JlonaTkoBUM 3acO0OM TMIJIBUIIEHHS MOBHOTO DIBHS YIPABISIOYHX
nporpamM MoKe OyTH Tak 3BaHE Oe3eKkgioucmammue NPOSPAMYSAHH, IO
JI03BOJISIE OMUCYBATH JIMIIE HEOOXITHUN KOHTYp, a MapaMeTpH iHCTPYMEHTa
BBOJMTH K KOopHUryBajbHi. [TogiOHa mpobiaema He Taka MpocTa, sSIK e MOXKe
MOKa3aTUCS HA MEPIINI TOTJISAI.

Ha puc. 7.14 nmoka3aHo KOHTYp IDIOCKOI JIeTalel 1 TPAEKTOPIitO IIEHTpa
¢bpe3n, mpudOMy  KOHTYp 1  Tpaektopis  HeekBiBasieHTHi.  [lpm
0E€3eKBIIMICTAHTHOMY NpPOTpaMyBaHHI B JI€SKi KaJpu BHOCSATHCS CEpPHO3HI
KOPEKTUBH, a KpiM TOTO, JIOBOJUTHCS BCTABISATH JOJATKOBI KaJpd Ha OCHOBI
aHaJTI3y JIBOX CYMDKHHX JUISTHOK.

[Tpu Oe3ekBiIMCTaHTHOMY IpOTpaMyBaHHI HEOOXITHO MependaunTh
HACTYIIHI eTamy: MiJXiJ A0 MOBEpXHI 00poOKH, Mpoxin poOouoi MOBEpXHI,
MepPexXod BiJi OJHOTO THUIY PyXy JO IHIIOTO IO JIHIAX TPOIOBKEHHS,
mepexij mo 3jiaMy, Tepexia Bim poOodoi MOBEpXHI JO BUXITHOT TOUYKH
(BuBeneHHs iHCTpyMeHTa). [IpH 1IbOMY Ha TIOYATKOBHX eTanax (GOpMyBaHHS
TpPaekTOpii pPyXy HEOOXITHO BKa3yBaTH KOPEKIii Ha IHCTPYMEHT,
aktuBizyBaBmu QyHKIii G41 abo G42. BekTop xoMrieHcallii paaiyca ¢pesu
JUTSl TTIOYATKOBOI Ta BCIX IHIIUX TOYOK OynyeThesi aBTOMaTH4HO. CKacyBaHHS
KoMneHcanii 37iiicHioeTsest ¢QyHkuiero G40, mpudoMy BCi TpaeKTOpHI

300



KHuea |. lNnaHysaHHs1, MoOesno8aHHs1, sepucpikayis ma yrnpaeniHHs 8 KIC

pO3paxyHKH, 3B’Si3aHI 3 IIMM CKaCyBaHHSM, TaKOXX BHKOHYIOTHCS
ABTOMAaTUYHO.

i

0

Puc. 7.14. Koumyp oemani ma exgioucmanma iHcmpymeHma

Haii0inpm BucokuM MOBHHM piBHeM € mpuctpoi UITY, opienToBani
Ha 0ianoz08y a8mMoOMamu306any Ni020MOGKY VAPABIAIOUUX NPOSPaM
0e3rnocepeIHbO Ha p0O0IOMY MICITi.

SIk mpaBWIIO, MdiANIOT OpraHi3oBaHWMN dYepe3 TrpadiuyHU TUCTLIIEH.
[Tporienypa MiArOTOBKM YHpPaBISIOYOi MPOTPaAMH BHUKOPHCTOBYE 3BHUYANHO
TaKk 3BaHy TEXHIKY MEHIO, KOJIM OIepaTropy IPOIMOHYEThCS Ha BHUOIp
JeKinpKka BapiaHTiB. 3poOMBIIM BU3HA4YEHWH BHUOIp, ONEpaTtop OTPUMYE
yeproBuii Halip 3amuTiB. B Mipy Toro, sk iH(opMalliss HAKOMUYIYETHCS B
CHCTEMI yIpaBIIiHHS, Ha eKpaHi TpadiuHOTO AMCIUIeS BHHHUKAIOTH KOHTYPHU
3arOTOBKH 1 JieTaii, po3poOIsFOThCS TEXHOJIOTIUHI IEPEeX0/11, TPOCKTYIOThCS
TPaEKTOPIi IHCTPYMEHTA, a HEPIJIKO BU3HAYAIOTHCS 1 peKUMHU pizaHHs. [Ticis
TOTO, K iH(OpPMAILisi CTa€ BUUEPITHOIO, BOHA TpaHCIIOEThes B kKo | SO-7hit 1
MO>Ke OyTH CKOpUTOBaHA UM BiJpeaaroBaHa.

JliajoroBa aBTOMAaTH30BaHA IATOTOBKA YIPABISIOYHX IPOTPaM
BHMAara€e TMOTY)KHOTO MaTeMaTUYHOTO 3a0e3MeueHHs, MPH PO3poOIli SKOTO
MOke OyTHM BHKOPHUCTAHUH JIOCBiJl CTBOPEHHS CHUCTEM aBTOMAaTH30BaHOI
MIATOTOBKY YIPABISIOYMX MTPOTPaM Ha BETHKHX MAIITMHAX.

7.3.2. CuctemMu aBTOMAaTH3alii MporpaMmyBaHHs npuctpois 3 UITY

CTpykTypa i NPU3HAYCHHSA CUCTEM aBTOMaTHU3auii
nporpamyBaHHsi. YacTkoBe YHM TMOBHE pIlIEHHS 3ajad, IOB’S3aHUX 3
pealtizaifiero eTarmiB po3poOKH YIPABISIOYOT MPOTPAMH, € METOK cucmemu
aemomamuszayii npoepamysannsi (CAIT) ynpaBisirounx mporpam.

Jnst BcranoBnenHst ctpykrypu CAIl BBenemo ysBiIeHHS mpo (a3oBi
npocTopu (TOOTO MPOCTOPU MOKJIMBHX CTAaHIB) TEXHOJOTIYHOTO TPOIIECy 1
BepcTara. HalOUThInl ICTOTHOIO XapaKTePUCTHKOIO (ha30BOTO IMPOCTOPY
OyZeMo BBaXKaTh HOTO PO3MIPHICTh, TOOTO YMCIIO MapaMeTpiB, HEOOXITHUX
JUTSE OTIUCY TIPOIIECY, IO MPOTIiKae y (a30BOMY MPOCTOPI.

Busnaunmo (a3oBuii MPOCTIp TEXHOJOTTYHOTO TPOIIECY Yepe3 Taki
foro mapameTpu: KOOPAMHATH, IO BHU3HAYAIOTh PO3TAlIyBaHHS poOOUYMX
OprafiB y mpoIieci IXHbOTO MepeMilleHHs] BITHOCHO 00poOIIoBaHOT JeTai,
MIBUJIKICTh PYXY MO 3a3HAa4€HUX KoopauHaTaX. JloJaTkoBUMHU mapaMeTpaMu
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($a30BOTO MPOCTOPY BEpCTaTa € TEXHOJOTIYHI KOMAH[H, 110, SK MPABUJIO, €
JTUCKPETHUMHU 1 TPU3HAYEHI JJIsi BUKOHAHHS BCSKOTO POJY JOTOMDKHHUX
KOMaHJ| (KepyBaHHS OXOJIOJDKCHHSM, 3MIiHOK IHCTpyYMEHTa ToOIo). Pi3Hi
BEpCTAaTH MOXXYTh MaTH pi3Hi (a3oBi MpPOCTOpH, Xo4ya W OJHAKOBI (Pa30oBi
MIPOCTOPU TEXHOJIOTTIHUX MPOIIECIB.

3BiJicMi BUHUKAIOTH JIBI MOIMBOCTI aBTOMATHU30BAaHOT pPO3POOKH
ynpasisrounx nporpam  UITY: y ¢dasoBomy mnpocropi Bepcrata iy
($a3oBOMy TPOCTOpPI TEXHOJOTIYHOTO Tporecy. OOUH OUISIX Beae J0
crBopenHsi crenianizoBanux CAIl, po3paxoBaHMX Ha BepcTaTd, IO
HaJIe)KaTh OJHIN CTPYKTYpHIH rami, iHIIIA — A0 CTBOPEHHS YHIBepCAIbHUX
CAIl, mo mnependavyaroTh IBOETANHY PO3POOKY YIPABISIOUUX MPOTPaM.
[lepmmii eram opieHTye BCi po3paxyHKH Ha (Ha30BHA  TPOCTIp
TEXHOJIOTTYHUX TporieciB. Ha apyromy erari 31iiCHIOETbCS BiTOOpaKeHHS
YIpaBIIAI04u01 MporpaMu 3 ($azoBoOro MPOCTOPY TEXHOJOTTYHOTO MPOLECY Y
¢a3oBwmii mpocTip BepcTara.

Y upomy 3B’s3ky B CAIl BuainsaTh Ha 1Ba OJIOKH: npoyecop, 1O
BUKOHYE PpO3paxyHOK YIPaBISIOYHX TMporpaMm y (azoBomy mpocTopi
TEXHOJIOTTYHOTO TPOIleCy, 1 nocmnpoyeccop, MO MEPETBOPIOE YIPABIIAIOU1
nporpamu y ¢a3oBUil IpOCTip KOHKPETHOTO Bepcrata. KokeH CTpyKTypHO
camoctidauit Bepctar 13 UIIY mOBWHEH MaTh CBild IMOCTIPOIECCOP.
Posninsroun  mpormecop 1 MOCTHPOIECCOP, OJEPKYEMO  MOKIIHUBICTH
OynyBatu o0’ ekTHO HesanexxHy wactuHy CAII, mo ogHaK 3aJMIIaeTbes
3aJIe)KHOIO0 Bif ysBieHb kKopuctyBaua CAIL Lli ysBieHHS BigOMBaIOThCS y
BXIIHII MOBI TIpoIIecopa.

[IparHeHHs 10 craHAapTH3amii BXiTHOT MOBHU MpPH OJHOYACHOMY
BpaxyBaHHI CTIeNU(IYHUX YSABICHb KOPUCTYBAYiB MPU3BOIUTH /IO BUIUICHHS
y cknani CAIl me omHoro Gioka — npenpoyecopa, MO € TPAHCIATOPOM 3
MOBHM KOPHUCTyBaya Ha BXiIHy MOBY mpouecopa. Jleskuii maker
NPENpOLECcOpiB MOXKe BiIOMTH OyIb-SKi KOPUCTYBAIbKi 3amuTH (y TOMY
YHCI i Y BITHOIICHHI Jiaory).

TunoBa crpykrypHa cxema CAIl 300pakaeTbcs y BUTIISII,
nokazaHomy Ha puc. /.15. Takum unHOM, ctpykTypa CAII, 1m0 BX0IuTh 110
CKJIaJly YHIBEpCATbHUX 1 OUTBIIIOCTI CIIeIiaTi30BaHNX CHCTEM aBTOMATH3AIlil
MATOTOBKM  YIPABJIAIOYUX TMporpaM, MoOyJoBaHAa 3a  PUHIUIIOM
npoieccop-nocrnporneccop. Ile o3nauae, mo B CAIl € ocHOBHUIA
o0YHCITIOBAILHUI OJIOK — MPOIecop, MPU3HAUYCHUH IS PIlIEHHS 3aralbHUX
TE€OMETPUYHUX 1 TEXHOJIOTIYHUX 3a]a4 MiATOTOBKH YIPABISAIOUUX MPOTPaM,
1 ps TMOTOJKYBaJbHUX OJIOKIB — MOCTIPOIECOPIB, IO Y3TOKYIOTh
pIIICHHS, K1 BUJAIOTHCS MPOIIECOPOM, 3 MOXITMBOCTSMHU i OCOOIMBOCTIMU
KOHKpeTHHuX BepcraTis i3 UITY.

Haii6inemr po3BunyTti CAIl ocHamieHi 10J1aTKOBHMH OJOKaMu —
MPENpoIecopaMu, y SKUX 332 THIIOBOIO TEXHOJIOTIEI0 MPOEKTYEThCS IJIaH
omepamii 111 0OpOoOKM OKpeMHX eNeMEeHTIB abo KiaciB jaeTanei, Mo
703BOJIsIE 00 €JTHATH BIACTUBOCTI crielianizoBanux i yHiBepcanbHux CAIL
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CrieriaizoBana MoBa

IMpenpouecopu

VHiBepcalbHa BXifHa
MOBa

| Iporecop

TpomikHa MOBa Cynposinua
JIOKYMEHTaLllsA
Vnpasnsoua
MocTnponecopu nporpama

Puc. 7.15. Tunosa cmpykmypna cxema CAIl

Jlo tunoBoi crpykrypHoi cxemu CAIl, xpim npenporiecopis,
mporecopa 1 TOCTIPOILECOPIB, BXOIUTh 00K cepsicy, IO 3IIHCHIOE
nepepoOKy TMOCTiiHOT iH(opMalii Mpo yCTaTKyBaHHS, IHCTPYMEHTH 1
MaTepiaiau, MiAroTOBIOBAHOT B aHKETHUX (hopmax ans BBeneHHs 10 EOM.
brok cepgicy cucremaTHu3ye i 3anmucye 1o iHGOpMaIlito B IOCTIHHY TIaM’ SITh
EOM vy Burmsiai Tabuuie mapaMeTpiB, 3BepTaHHS 10 SKUX 3IHCHIOETHCS 32
Ha3BaMHU YCTaTKyBaHHS, IHCTPYMEHTa 1 MarepialliB, sIKi BKa3yIOThCS Yy
BUX1THIN iHOopMarrii.

Y npenpoyecopax TexHONOTIYHI omeparii MOAUIAIOTECA Ha
BCTAaHOBJICHHA Ta TMO3WUIlii, BUOMPAIOTHCS CXEMH KpIMUIEHHS 3aroTOBKH,
BHU3HAYAETHCS MOCITIOBHICTD Nepexo/IiB i KOMIIJIEKTY€EThCS
IHCTpyMEHTaJbHE HaJaro/pkeHHs. BuxigHa iHdopmartis 1y npenpouecopiB
3aJ]a€ThCs TIEPEBAKHO B TaOMMUHIN a00 yrmopsaKOBaHiil CIIOBHUKOBIH (popmi
Ha CHeriaii3oBaHii BXigHIA MOBi. BuxigHa iHdopMalis mmpemporecopa
NepeaaeThCs B MPOLIECOp Ha YHIBepcalbHIM BXiAHIA MOBI, y TepMiHax sKOT
MIATOTOBIIIOETHCS BUXiTHA iH(OpMAITisl IS poliecopa MpH MporpaMyBaHH1
Ha CepeHhOMY PiBHI aBTOMAaTH3AIIIi.

OcHogHuMU 3a0a4amu npoyecopis, Mo PO3POOISIOTECS B OpieHTAIlil
Ha OKpeMi TeXHOJIOTi4Hi Tpynu ycratkyBanHsa 3 UIIY, € Bu3HaueHHS
MIPOXO/IIB 10 00paHUX y Mpenpolecopi ado 3aJaHuX y BUXiAHIN iHopMaril
y3araJbHEHUX CXeMaX 00pOoOKH, OKpEMHUX MEPEXO/IiB, PO3PAXYHOK PEKHUMIB
pi3aHHs Ta OOYMCIECHHS TPAEKTOPIi MepeMilieHHs iHCTpyMeHTIB. PesynbraTn
poOoTH Tpoliecopa — MOCTIIOBHICTh 1 YMOBH PyXY IHCTPYMEHTIB BiAMOBIIHO
JeTali — MepeaaroThCsl B MOCTIPOIIECCOP MPOMDKHOIO MOBOIO. Y TIpOIecopi
(bopMyIOTBCSL  BXigHI O CKJIAJy CYNPOBITHOI JOKYMEHTalii KapTu
HaJIaro/DKEHHsT Bepcrata ¥ iHcTpymenrta. Crhpuitasta EOM  Buxigna
iHpopMaIlis Ta TOBIIOMJICHHS TIPO BUSBJICHI B Hill ITOMUJIKA BUBOJSATHCS HA
KOHTPOJIHUH OJIaHK TIpoTpamicTa.

o ¢ynxyiti nocmnpoyecopie, po3poOTIOBATEHUX TSI KOHKPETHHX
KoMOiHatiii Bepctar — mpuctpii UITY, BXOIATh MEPETBOPEHHS CHCTEMHU
KOOpJIMHAT JIeTalli, Y SKiii po3paxoBaHi MmporecopoM abo 3a1aHi y BUXITHIN
iHpoOpMalii pyxu IHCTPYMEHTIB, y CHCTEMY KOOpJIMHAT BepcTara, y SKid
3aal0ThCs 3alKCYBaHi B YHPABJSAIOUid MporpaMi pyxu poOOYHMX OpraHiB

Buxigna
indopmartis

Konrponbauit
6raHK mporpamicra
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BepcraTa, (OpMyBaHHS €JIEMEHTApHUX TMeEpeMilleHb 13 BpaxyBaHHAM
JIMHAMIKH BepcTaTa, MepeBeJCHHS MIBHIKOCTEH TOJIOBHOTO PyXy B YacTOTH
oOepTaHHs MIMUHJIEINS 1 I0/1a4 Y XBUJIMHHI 1I0J1a4i, epepaxyBaHHs BETHYUH
nepeMillleHb y KUTBKICTh IHMCKpEeT, OpraHizaiis 3MiHHM I1HCTPYMEHTIB i
pO3MOAIT KOPEKTOPiB, KOJYBaHHS 1 3alMC YHOpPaBIsSOYOi MPOrpaMu Ha
MIPOTPAMOHOCIH.

CympoBimHa JOKyMEHTaIlis, IO BHAAETHCA TOCTIPOIIECOPOM,
MICTUTB PO3JIPYKIBKY YIPaBJISAIOYO1 MPOTPaMH, JIaHi PO TPUBATICTE pOOOTH
BepcTaTa 3a MporpaMor0, TPUBATICTh pOOOTH OKPEMHUX IHCTPYMEHTIB Ta iHII1
3BeJICHHsI, HEOOXiTHI A1 HOPMYBaHHS Ta Ooprasizaiii poOoTH BepcTaTiB i3
qIry.

Ipusnauenns CAII BU3HAYAETHCS KOHCTPYKTUBHO-TEXHOJOTIUHUMHU
O3HaKaMu 0OpOOITIOBAHUX JIeTalIel 1 TEXHOJIOTTYHOIO TPYIIOI0 BEPCTATIB.

B 3anexxnocri Bix xapaktepy 00pooku CAIl nmpusHaueHi 1is:

1) uiockoi  0OpoOKM  KOHTYpiB 1  IUIONIMH, PIBHOODKHUX
KOOpAMHATHUM IUIOIIMHAM, Ha BepcTatax (QpesepHOi Tpynu 3
JTBOKOOPAMHATHUM  KEPYBaHHSIM NPSIMOKYTHOTO YH KPHBOJIHIHHOTO
(GOpMOYTBOPEHHSI 1 TO3WIIOHYBAHHSM I10 TPETid KOOPJIWHATI, a TaKOX
00poOKM KOHTYpiB Ha €JIEeKTPOEpPO3IMHUX BepcTaTax 1 Ta3opi3albHUX
MaIlIlHax;

2) 00’ eMHOT 00pOOKH KOHTYPIB 1 IOBEPXOHb HAa BepcTaTrax (pe3epHoi
TpYIH 3 TpU- 1 OUIbIIE KOOPAWHATHUM KEPYBaHHSM;

3) 00poOku T oOepTaHHS 31 CXIAYaCTUM 1 KPHUBOJIHIHHUM
npo¢inemM Ha BepcTaTtax TOKapHOi TpyIH;

4) 0OpoOKM OTBOPIB Ha CBEPAIMILHUX BeEpCTaTax 3 MO3UIIHHUM
YIIPaBIIIHHSM,

5) KOMILIEKCHOT O0OpPOOKH KOPIYCHHUX JeTajied Ha CBEPIIHIIbHO-
PO3TOUYBaALHUX BEpCTaTax i B 0OPOOHUX IIEHTPAX.

Pisenr aBromarmzarii CAIl Bu3HAUYacThCS  CIIBBIIHOIIEHHAM
00CsTiB pyYyHOTO i aBTOMATH30BAHOTO pIllleHb 3aJa4d MPOIECY MiArOTOBKH
YIIPABJIAOYO1 IPOrPaMH.

YMOBHO pO3pI3HSIOTH TPU PiBHI aBTOMaTH3allii: HU3bKUH, CEPEIHIH,
BHCOKHM.

Hns  Huzbkoco pienws xapaktepHe pimieHHs Ha EOM  nwmme
TEOMETPUYHUX 3aJad 10 BU3HAYEHHIO KOOPIMHAT OTOPHUX TOYOK
TpaekToOpii IHCTpyMEHTa Ha OCHOBI 3aJaHMX Yy BHXIHIA iH(popMmarii
y3araJbHEHUX T€OMETPUYHUX XapAKTEPUCTUK AUITHOK TPAEKTOPI.

[Ipu  cepeonvomy pisni aBToMarmzamii Ha EOM momatkoBo
3BaXYIOTHCS TEXHOJOTIYHI 3a1adi BHOOPY TMOCTITOBHOCTI MEPEXOoidiB Ha
OCHOBI 3aJlaHUX Y3araJlbHEHHX TEXHOJIOTTYHHX CXeM OOpOOKHM OKpeMux
TIISTHOK 3arOTOBKH.

Bucoxuii pisens aBToMaTH3arlii o3Havae pimenHs Ha EOM 3amad mo
ONTUMI3allil TEeXHOJOTIYHOTO MpOIleCy, MPOEKTYBAHHS IHCTPYMEHTAIHLHOTO
HAJIarO/DKEHHS Ta IMOCIIIOBHOCTI MEPEXOdiB MO OMUCY AETali Ta yMOB ii
00poOKH.
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B 3anexnocTi Bix piBHs aBromatm3amii CAIl BuxigHa iHpopMarris,
1[0 MPEJICTaBJIeHA BXIJHO MOBOIO, Oy/ie OLTBIIIOK YH MEHIIIOO 32 OOCSATOM.
Cknan BuxigHoi iH(popMaIlii BCTaHOBIIIOE TEXHOJIOT-IIPOTPAMICT, BUXOISUH 3
moxxmuBocTer koHKpetHoi CAIL. Jlns BucoxopiBHeBoi CAIl ommcyrotsh
BUXIHY 3aroToBKy, KIHIIEBY JeTaab 1 Jedki ymoBu o0OpoOku. Ha
CepeHhOMY PpIBHI JIOAATKOBO 3a/1al0Th TIEPEXOJU 1 BCTAaHOBIIIOKOTH
y3arajbHeHi cxemMu 00poOku. Ha Hu3bKOMY piBHI BKa3ylOTh YCi MOIpOOHUIIi
nepexoaiB Ta iX MOCTITOBHICTE y X011 0OpoOKku. BupasHi MoXiIMBOCTI
BxinHO1 MoBH CAII moBUHHI HaIaTH TEXHOJOTY-TIPOTPAMICTY BCi HEOOXiH1
3aco0u s 3/1iHCHEHHS BUIIE3TaAaHUX OTIHCIB.

Takum yrHOM, BXimHA MoBa CAIl HOCHTBH WITKO TIOMITHE MPOOIEMHE
3a0apBIICHHS.

Kaacudikania cucrem apromarusauii nporpamyBanns. Cuctemu
aBTOMATH30BAaHOI TIATOTOBKM KEPYIOUUX TpOrpaM MOXYTh OyTu
peasizoBaHi Ha pi3HIM oOuwcmoBanbHIA ocHOBI. Kitacudikaris CAIT i1
BUKOPUCTOBYBAaHUX OOUMCITIOBABHIX 3ac00iB HaBeieHa Ha puc. 7.16.

[Mpote, CAII kacudikyroThcsi TAKOK 32 MPU3HAYCHHSIM (IIPOOIEMHOIO
OpIEHTAIIIEI0), XapaKTEpPOM CTPYKTYPH, (OPMOIO MPEACTABICHHS BUXITHOT
iHpopmarii Ta pexumoMm ii  0OpoOkM, piBHEM aBTOMaTW3alii Ta
BUKOpUCTOBYBaHOi EOM.

CucreMu aBTOMATH3AIIi1 MTiATOTOBKU
YIPaBJIAIOUUX IIPOrpam
T

| VuiBepcanbHi | | CrrenianizoBati |
\ \ 1
| Kpoc-cucremu | | Pesupentni cucremu |
__________________ ObunemoBabHI 340000 _ . _._ . _._._._._._.
Benuki cucremu Ipucrpiit YITY
Miui-EOM
Mikpo-EOM

Puc. 7.16. Knacugiyixayis CAII ma ix ob6uucnosanvHux 3acooie
3a xapaxmepom cmpykmypu CAIl MOXHa TOAUTMTH Ha
Ccrieniani3oBaHi, yHIBepCalbHi Ta KOMIUIEKCHI.

Cneyianizoeani CAIl po3poOIsStOThCs JUII OKPEMHX KJIaciB JIeTalIeH,
00poOITFOBaHUX Ha YHIKAJILHUX BepcTaTax ab0 aBTOMATH30BaHUX JIUISTHKAX.

Vuisepcanoni CAIl mpusHaudeHi Ui TIHPOKOTO KOJja JeTalei,
o0pobmroBanux Ha Bepcrarax i3 UITY BU3HaUEHOT TEXHOIOTTYHOT TPYITH.

Komnnexcni CAII moemHYIOTH PSJl CHIENiaTi30BaHUX 1 YHIBEpPCATBHUX
CAII Bepcraris i3 UITY, mo 6a3yr0Tbcs HA €IMHINA BXiTHIN MOBI 1 3arajJbHUX
6moxax CAII mpu po3B’ 13Ky iI€HTUYHUX 33]a4.

VuiBepcanpHi CAIl moOynoBaHi Ha 0a3i IHCTPYMEHTAIBHUX KpPOC-
3ac00iB, TOOTO CTBOPEHI Ta BCTAHOBJICHI HA 30BHIIIHIX BIJHOCHO MPUCTPOIO
UITY 00uucCiIoBaIbHUX MAIlIMHAX.

Haii0inpm mepcriekTUBHE BUKOpUCTaHHS gocTymHux EOM kimacy
MiHi Ta Mikpo. [loniOHI MamuHU, OCHaIIeHI HeoOXigHO mepudepicro Ta
BIITOBIAHAM MaTeMaTUYHUM 3a0€e3MeUeHHIM, Ha3UBaIOTh
aBTOMaTU30BaHUMHU poOourmu micisivu (APM) TexHosora.
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VY tunoBy koH(pirypaiito APM TexHoOra BXOJWTH: TEPCOHATLHUN
KOMIT I0Tep, MPHUCTPOi HArpOMa/HKCHHsSI HA MarHiTHOMY JTUCKY (BiHuecTep),
angaBiTHO-MGPOBUI  aucIiel, rpadiuyHmii  AMCIUIeH,  KJaBiaTypa,
BKa3YIOUMi MPUCTPii (MUIIA), TPUHTEP, MPUCTPId MDKMAIIMHHOTO 3B’ SI3KY
Ta TMOPTH MiIKITIOYECHHS.

IHmuit  momynspHUE y  BUPOOHHMITBI  BapiaHT TOJSATae y
BukopuctanHi CAIl Ha mepcoHanmbHOMY KOMIT IOTEpi, IO MOXe OyTH
3B s3aHUi 3 mpuctpoem UIIY crangapTHUM KaHajloM 3B'S3Ky. Y LbOMY
BUMAJKY pO3poOJeHa ympaBisioua MporpamMa MepefaeTbcss B IaM sSTb
npuctporo UIIY s 0OCTaTOYHOTO HAJIAarOHKCHHS Oe3Mocepe/IHhO Ha
BEpCTATi.

CnemnianizoBani CAIl MoxyTe OyTH SK KpOC-CHCTEMaMH, Tak 1
PE3UICHTHIMH CHCTEMaMH. B oOCTaHHBOMY BHIAIKy BOHH BOYZOBaHI
O0esnocepennbo B mpuctpoi UITY, a aBroMaTu3oBaHa MiATOTOBKA
VIPaBIAIOYUX TPOrpaM BHKOHYEThCSI B pPaMKax TEpMIHAIBHOT 3amadi
npuctporo UITY. Ilpomemypu po3poOku i HANAroHKEHHS YIPABIISIOUUX
MIpOTrpaM BHUSIBISIOTHCS CIIUTBHUMHU.

®opmu npeacrasiaeHHss BuxigHoi iHdopmanii B CAIL. ©opmu
npencraieHHs BuxigHoi iH(opmanii B CAIl nyxe pisHoMmanitHi. [lo
OCHOBHHX (OpM BITHOCATBHCS TAOIWYHUN, BUIBHHIA CIOBHUKOBUH Ta
VIOPSIIKOBAaHUH CIOBHUKOBUN 3amucu. KokHa 3 1mux ¢opm wmae cBoi
nepeBar 1 Hemomiku. Ilpm iX omiHII HEOOXIMHO BpaxoBYBaTH
TPYAOMICTKICTh MIATOTOBKM BHUXITHOT iH(OpMaIlii, XapakTep 1 mpU3HaYCHHS
CAIl, a TakoX CKJIATHICTh PO3POOKH TpaHCHsATOpa — OJOKa
O00YHCITIOBAILHUX TIPOTPaM Uil TIEPETBOPEHHS 3allMCaHOi BXiJHOIO MOBOIO
CAIl BuxinHoi iHpopMarii B KaHOHIYHUI BUJ, 3pYYHUH UIS TepepoOKH
iHpopmanii B EOM.

Tabnuynuy 3anuc TaHWUX JY)X€ JAKOHIYHMHA 1 TPHU BUKOPUCTAHHI
crenianbHUX ONaHKIB JAOCUTh HaouHui. Ll ¢opma 3ammcy mpuiiHsiTa B
ocHOoBHOMY B crenianizoBanux CAII, By3bka opi€HTaIlisi SIKUX JO3BOJISE
BUKOPHUCTOBYBAaTH TpHW 3aJaHHI BUXIAHOI iH(opmarii XapakTepHi pHCH
KoH(Irypariii KOHKpEeTHHX KJIaciB JIeTaueld a00 OKPEeMHX iX €JIeMEHTIB.

CnosHuxosuil 3anuc TaHuX BUIBHUM TEKCTOM CIIY>KUTh JUTS 3aJlaHHS
rpyn  mapamerpiB  oOpoOku 1 BkaziBok EOM 'y Burisai JOBUIBHOT
MOCIIIOBHOCTI ()pa3, CTPYKTypa SAKUX MiTKOPSETHCS CHHTAKCUCY MPHHHATOT
npoOseMHO-opieHTOBaHOT BXimHOI MoBH. Llg ¢opma 3ammcy BuxigHOT
iH(OopMarii 103BoJILE ONIepyBaTH IIMPOKUM HAOOPOM TOHSATH i, THM CaMUM,
3aJ10BOJIbHSIE BUMoraM yHiBepcainbHOI CAIl. Hemomikamu 3amucy BUTBHHM
TEKCTOM € BEJIMKE YWCJIO TpPaBWi, sIKi HEOOXITHO 3acBOITH Ui 3alucy
pI3HUX 32 CTPYKTyporo (pa3, TpoMI3IKICTh 3amucy 1 CKIAIHICTh
TPAHCIIATOPA IS IEPepOOKH TEKCTY BUXiIHOT iH(OpMAIii.

Jlnst ckopodeHHs1 oOcCsTy 3amlmciB 3aCTOCOBYIOThCS alOpeBiaTypH i
CKOpOYEHI TIO3HAuUeHHs, IO YacTO IEPETBOPIOIOTh TEKCT BUXITHOI
iHpOopMarii y BaXKO-CIPUHHATINBY MOCITIOBHICTh JIITEp, 3HAKIB 1 YHCEl,
YTO YCKJIAJHIOE MOTO KOHTPOJIb.
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CkopodeHHs 00CsTy 3aMmucy B psi/li BUMAIKIB Ha0araTo e(eKTUBHIIIE
JOCATAETHCS B PE3yAbTaTi BUKOPUCTAHHS CIIELIabHUX OJIaHKIB, Tpadu SKUX
BiIOOpakarOTh CTPYKTYpYy (pa3 JaHOI BXiHOT MOBU. 3aCTOCYBAHHS TaKUX
ONMaHKiB ~ JI03BOJISIE  BUKIIOYUTH B TEKCTI  HA3BM  HaldJacrime
BUKOPHUCTOBYBAHMX MapaMETPIB 1 yIOPSIKYBATH 3aITHC.

Ynopsaoxosanuii  cnoenuxosuil 3anuc KOPOTIIMH 1 HAOYHIMINAN
BUIBHOTO TEKCTY. 3aCTOCYBaHHSI HOTO JI03BOJIUTH 3MEHIIUTH IMOBIPHICTH
MPOMYCKY HEOOXITHMX AaHUX Y MPOILEC] MiArOTOBKH BUXITHOT iH(pOpMaIIii.

Asmomamu3zosany ni02omosKy YNpasnAlyux npozpam  MOKHA
MIPOBOJIMTH B PI3HUX PeXUMaX, B 3aJIC)KHOCTI BiJl opranizaiii pobotu EOM,
CKJaJly 30BHINIHIX TPHCTPOIB 1 MoxkiauBocteld KoHkperHoi CAIIL.
Opranizaiis po6otu EOM 3a 1010MOT010 OTepariiifHoi CHCTEMHU 3BOUTHCS
710 IBOX OCHOBHUX PEXHMMIB: IPYIIOBOTO 1 A1aJJOTOBOTO.

I'pynosuti pesicum nependayvae MOCHiIOBHE BHKOHaHHA Ha EOM
TpyIU 3aBAaHb B MIpy TOTO, SIK BHBUIBHSIOTBCA ii pecypcH, odianoeoguil —
O0e3ynmuuuuil  edektuBHU 3B's30k 3 EOM omHOro abo JIEeKUThKOX
KOPHUCTYBAYiB, KOKEH 3aIUT SKUX HETaWHO BHKJIMKAE ii BIMOBIIHY ifO.

Etanu mporecy miaroToBkH ympamisrouoi mporpamu Ha EOM 'y
pexuMi TpymoBoi oOpoOKHM BHXIJHMX JaHWUX IMOKa3aHi Ha puc. 7.17. Ha
NepUINX TPHOX €Tamax IbOro IPOLECYy YTOUYHIOIOTHCS YMOBH OOpOOKH,
MO3HAYAIOThCS TEOMETPUYHI eleMeHTH Ha kpecieHHi nerani (1), mio
MPOrPaMY€EThCs, 3alUCYeThCsl B ONaHku BXimHOI MoBoto CAIl BuxigHa
inpopmaris (II) i mepenocutsecst Ha mepdocTpiuky ado mnepdokapTa 3
HACTYITHUM KOHTPOJIEM BIiIMOBiIHOCTI mepdoparii 3anrcaHoMy B OJaHKaX
texcty (I11). 3 miAroToBACHOT A1 IEKUIBKOX JeTaleil BUXiHOT iHpopMarrii
KoMILIeKTyeThest 3aBanHss EOM (1V). YV mporeci po3paxyHKy ynpaBisitodoi
nporpamu Ha EOM (V) mpaittoe miarHoctuuna nporpama CAIl, mo mpu
BUSIBJICHHI IOMHJIOK BHJa€ HA JPYK MOBIIOMIIEHHS PO XapakTep 1 MicIe ixX
pO3TalIyBaHHs B TEKCTI BUXiOHOI iHpopmarii. SIKII0 MOMHIOK HEMae, TO
PO3paxyHOK MOTOYHOI yIPaBJSAIOYO0I MPOTPaMH MPOXOJAUTH IO KIHIIS, TiCIs
YOro BOHA BHJAETHCSA Ha Mep(OCTpidlli i3 CYHPOBIAHOI IOKYMEHTAIIIETO.
[ToTim 3a iHpoOpMaIier0 3 KOMIUICKTY 3aBnaHHs EOM mounHaeThCs
PO3paxyHOK HACTYITHO1 YIIPABJISAIOUO1 IPOTPaMHU.

3a HasBHOCTI mimkimoueHoro a0 EOM rpadonoOynoBHuKa
CYNpOBiZHA TOKyMEHTAIlisl MOXe CYMPOBOJUKYBATHCA TpadikKoM TpaeKkTopii
NepeMilleHHs] IHCTPYMEHTa B CHUCTeM1 KOOpAMHAT JeTaii, OUIbII 3pyYHUM
s koHTponto Tpaektopii  (VI), HDK Tpadik, 10 BIATBOpIOE Ha
aBTOHOMHOMY TpadornoOyIOBHUKY 3aKOJOBaHI B YIPABIISAIOUiIA Mporpami
pyxu poOOUYHNX OpraHiB BepcTara.

Jlnsi BUTpaBJICHHS TOMMJIOK, BHUSBJICHHX Ha €Tamax pO3paxyHKY
YIPaBJIAIOYOT TMPOTPaMH, 1 KOHTPOJIO TPAEKTOPii IHCTpyMEHTa TEXHOJIOT-
nporpamict Kopektye Buxiany iHdopmaririto (VI1), nonaroun 1o Hel BKa3iBKH
PO BCTABJICHHS, BHUIAJICHHS YU 3aMiHy TOMWJIKOBHUX IUISHOK TEKCTy, 1
OpraHizye TOBTOPHHH pO3paxyHOK ympaBisiodoi mnporpamu Ha EOM.
Hacrynuuii koHTpoJb ympaisitouoi nporpamu Ha Beperari (VIII) takox
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MOJK€ TPUBECTH JI0 HEOOXIJHOCTI KOPEKTYBaHHsS BUXIAHOI iH(popMarlii Ta
MOBTOPHOTO poO3paxyHKy rmnporpamu Ha EOM, SKIo KOpEeKTyBaHHS
nporpamu Ha Bepcrati 3 UITY HemoxumBe ab0 MeHII e(heKTHBHE, HDK 3a
noromoroto CAII. KiHeBuM eTanoM MiArOTOBKU YIPABISIOYOT IPOTPaMH €
komruiekraiis qokymenTaiii (1X).

I ITixroroBKa KpecieHHs
I

1T 3ammc Buxinuoi inpopmarii

I
TII Tepdopartist BuXigHoi
indopmarii

I
1V Kommekrais 3apaanns EOM

I
V Po3paxynok YIT nta EOM

VI KonTposns TpaekTopii |

y
VII KopuryBaHHs BUXigHOT
indopmanii

[

| IX Kommiexrariist JokyMeHTarii |

Puc. 7.17. Emanu npoyecy niocomoexu ynpasisadoi npocpamu

[TinroToBka ympasistouoi mporpamu Ha EOM y giamoroBomy
peXHUMi HaAWOUIBII 3py4YHAa MpPH BUKOPUCTAHHI JAUCIUIEIB — MPUCTPOIB
BBEJICHHS-BUBEJICHHS TEKCTOBOI Ta rpadiuHoi iHpopMmalli Ha eTeKTPOHHO-
npoMeHeBHX TpyOkax. Jlist Toro mo® 3amporpamyBaTH 0OpoOKy nerani,
TEXHOJIOT-TIPOTPAMICT, ~BUKOPHCTOBYIOUM  (DYHKIIOHAJIBHY KJIaBiaTypy
rpagiuHOTO AWCIUIes Ta HOTO CBITJIOBE Tepo, Oyaye Ha eKpaHi KOHTYp
JeTaii, II0 TpPOTPAMYEThCS, OINEPATUBHO BHUIIPABISAIOYM BCl JOMYIICHI
noMuiku. Jlami, 3aar0un TEXHOJIOTTYHI IHCTPYKIIii, BIH OJIepXKy€e Ha eKpaHi
rpagik pospaxoBanoi Ha EOM TpaekTOopii IHCTpyMEHTa, IO Ja€
MOJKJIMBICTh BI3yaJIbHO NMPOKOHTPOJIIOBATH PO3PAaxXyHOK i 3a HEOOXITHOCT1
BHECTH B PaHIIlIe 33aJjaHi IHCTPYKIIi] BiAMOBITHI KOPEKTHUBH.

MonmuBi ¥ iHIII BapiaHTH JiaJIOTOBOTO PEXKUMY MiATOTOBKH
ympasisouoi mporpamu. Hampukian, TeXHOJOT-IPOrpaMicT MO 3amuTax
EOM wmoxe nHabuparum Ha kiaBiatypi gucruies EOM TekcT BUXigHOT
iHpopmanii moBoto CAII i mapanensHO 3 BBeleHHAM iH(opMmallii Bi3yaabHO
KOHTPOJIIOBATH BHUCBITIIEHI HA eKpaHi a00 HakpecieHi rpadono0yI0BHUKOM
KOHTYp JleTalli Ta TPAEKTOPi0 I1HCTPYMEHTA, BUIPABIISIOUM ITOMMIIKOBI
TIUISTHKA TEKCTY.
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KonTpoabHi 3anutanns

1. HaBenith mpu3HA4YeHHS 1 BIIMIHHOCTI METOJIB IMiJrOTOBKH
yrnpasisitouux nporpam UITY.

2. BuzHaubTe CTpPYKTYpy 1 TOJOBHI iH(oOpMaliifHi OJOKH KajapiB
yrpasisitouoi nporpamu UITY.

3. HaBenitp mpukiag (GopMaabHOTO OMHCY CTPYKTYpPH KaJlpiB
yrpasisitouoi nporpamu UITY.

4. lonaiire (opManbHUN OMUC THUNOBHX omeparii oOpoOku Ta ix
MPU3HAYCHHS NIPU 3aCTOCyBaHH1 y mpuctposix UITY.

5. ChopmymroiiTe eranmu po3poOKH YNPaBISIOUOT HpOrpamMu TpU
porpamMyBaHHI TEXHOJIOTTYHOTO Tpoliecy 0OpOOKH JieTamei.

6. Po3kpuiiTe MOXIIMBOCTI PO3IMIMPEHUX (QYHKIIH MporpaMyBaHHS
00poOku neraneii Ha BepcTarax 3 UITY.

7. HaBenite 3acoOu aBTOMATH3aIlii MIATOTOBKH  YIIPABJISIOYHX
nporpam UIIY.

8. BuzHaute mpHU3HAYEHHA 1 CTPYKTYpPY CHCTEM aBTOMAaTh3allii
nporpamyBaHHs npuctpois 3 UIIY.
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lMicnsimosa

«Maiioymne HaNnoHeHo
HeBU3HAYeHOC, ane ys
oOMaHIUBicMb  MAUOYMHL020 €
Haubinvuwum oarazom» (Pykuoio)

Iicisamosa

[TutanHs, po3risHYTI B JaHId KHU31, 3B'SI3aHI 3 TPOOIEMOIO
3a0e3neueHHs! MiIBUIEHHS €(peKTHBHOCTI 1 THYYKOCTI KOMI' FOTEPU30BaHUX
CHCTEM KEpyBaHHS IHTETPOBAaHUM BHpPOOHHUITBOM. IlepemymoBamMu JuIs
THYYKOCTI CHUCTeM € OO0'€KTHO-OpIEHTOBAHICTh 3aCOOIB TpEACTaBICHHS, a
OCHOBOIO ITPOCKTYBAHHS — MOJICIIOBAHHsI 1 aHai3 (Bepudikailis).

Xoua KIC opieaToBana Ha TmiepeTBOpeHHs iHpopMmarii, a
TEXHOJIOTTYHUH MPOIIEC OpraHi3ye MepeTBOPEHHS MaTepiaJbHUX MpPEIMETIB
BUPOOHMIITBA, CUCTEMHI MOJIENI TOTO ¥ IHIIOTO €EMEeHTIB BUPOOHHUIITBA HA
piBHI IPUYMHHO-HACTIIKOBUX 3B'I3KIB 3alIPOIIOHOBAHO OyIyBaTH Ha OCHOBI
€IMHUX TIPUHIIUITB, €IAHOTO MAaTEMaTUYHOTO 3a0e3reueHHs. Y I[bOMY
BUTIAJKY 3a0e3rnedyerbcss e(eKTUBHE BiIOOpaKEHHS  B3AEMOJIIOUYHMX
iHpOpMaLifHO-KEepYIOUNX 1 MarepiaJbHUX TPOLECIB  IHTETPOBAHOTO
BUPOOHUIITBA B IIOMY.

Tomy m1o, 3aga4i MpOEKTYBaHHS IMPOIECIB YIMPaBIIHHSA HE MOXXHA
BUPILIYBATH 32 JOMTOMOTOI0 MaTeMaTHYHUX MOJIENIEH TUIbKH OJTHOTO KJacy,
BOHU MOE/HYIOTBCS €/IMHIM MIIXOJIOM Uil JOCATHEHHS TJI00abHOI METH
oprasizailii iHTErpoOBaHOTO BUPOOHHUIITBA, CTPUIKHEM SKOTO CITYyXKaTh CITKOBI
Mozem 1 iXHi po3IMUpeHHS, Moz[mbncauu Ile no3Boisie Bm06pa>KaTH i
JOCTI/DKYBaTH TIPOIIECH YIPABIIHHA, 3a0€3MeYuTH €IUHUN MAXig y
BUKODHUCTaHHI PI3HUX THINB aHATITUYHHUX, YHUCENBHUX 1 IMITalifHUX
Mojeneld |y IUIaHyBaHHI, MOJENIOBaHHI 1 yOpaBliHHI, a TaKOX
dopmanizyBaru mporec ananizy i cuatesy KIC y minomy.

ABTOpM HE TPETEHAYIOTh HA OJUHHUYHICTD 3alpOTIOHOBAHOTO
MiIXOy TPU pillIeHHI pO3TIITHYTHX 3a/1a4. BiH Mae pi3Hi HUISXU JUIS CBOTO
PO3BUTKY H YIOCKOHATIOBAHHS.
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CnucoK BUKOPHCTAHOI Ta PeKOMEH/I0BAHOI JiTepaTypu
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3micT
CnHcok CKOpo4YeHb
Beryn
Po3zin 1. OPTAHIBAIIIMHO-TEXHOJIOT TYHI OCHOBH
MNOBYJOBHU I'KIC B IHTETPOBAHOMY BUPOBHUIITBI
1.1 HampsiMKM Ta WIISIXM PO3BUTKY AaBTOMAaTH3allii BHPOOHUYMX
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1.3. Opranizanist ynpasJiHHs B iHTETPOBAHOMY BHPOOHHUIITB1
1.3.1. Knacuikarisi cucteM ynpaBiIiHHS
1.3.2. Iepapxist Ta 3ama4i piBHiB ynpasiiaag IBC
1.3.3. Opranizanist 6araTopiBHEBOI i€papXidHOT CHCTEMH YIIPABITIHHS
B IBC
1.3.4. dynkIioHanbHa  CTPYKTypa  CHUCTEMH  OTIEPaTHBHOTO
ynpasiinas ['BC

1.4. Opranizartist [IpOrpaMHO-MaTEMaTUYHOTO 3a0be3neueHHs
YIIpaBIIiHHS IHTETPOBAaHUM BUPOOHHUIITBOM
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2.3.3. Opranizariis onepaTHBHO-IUCTIeTYepchKoro yrpasiinasa [ BC
KoHTpompHI 3anuTaHHs

Pozain 3. MOJAEJIIOBAHHS TA BEPUDIKALISA
MATEPIAJIbHO-TH®OPMAIIMHUX ITPOIECIB I'BC

3.1. Crenudixaris IIpeIMETHOT oOmacri IHTErpOBaHOTO
BUPOOHMIITBA
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5.3.1. Knacudikamis Ta XapakTepuUCTHKa 3a4ad IMPOrPaMHOTO
YIpaBITiHHS
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Pozain 6. AITOPUTMIBALIA 3AJAY TPOI'PAMHOI'O
YIOPABJIIHHSA B CUCTEMAX BHUKOHABYOI'O PIBHS
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6.1. Ctpykrypa peamizamii reomerpudHoi 3amadi  UIIY B
TEXHOJIOTTYHOMY ycTaTkyBaHHI [ BC

6.2. Texnonoris nporpamyBaHHsS (OPMOYTBOpPEHHS JAeTaneidl  Ta
PyXy poOOUYOTO Oprany TeXHOJOoriaHOTro ycratkyBanHs [ BC

6.2.1. KoopaunatHi cucremu Bepctaris 3 UITY

6.2.2. [lonannst popmoyTBOpeHHS Aetanelt y npuctpoi UITY
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TEXHOJIOTTYHOTO YCTaTKyBaHHS

6.3. [aTepmosist popMOyTBOPEHHS eTaleit

6.3.1. Bugu inTepnonsii B mpuctposix YITY

6.3.2. Metoau oniHHOT pyHKIIIT

6.3.3. Meroau oniHHO{ (QYHKIIIT 3 TPOTHO3YIOUUM KPOKOM

6.3.4. Metoau oniHHOT (pyHKIIIT HA MOCTIHHIN HECydill 4acTOTI

6.3.5. Meroau mudpoBux audepeHIiaTbHIX aHali3aTopiB

6.3.6. MeTo mporHO3Yy 1 KOpEeKIIii

6.4. YrpaBniHHs (HOPMOYTBOPEHHSIM JeTaled y CHAKYIOUOMY
MIPUBO/II TEXHOJIOTTYHOTO O0JIaTHAHHS

6.5. Peanizariiss JorivHOi 3ama4i B CHCTEMaxX eJIEKTPOABTOMATHUKU
npuctpois UITY
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6.7.2. Pexxumu 1 3ac00H iaJIoroBOi poOOTH oTiepaTopa 3 MPUCTPOEM
qIry
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