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3ACTOCYBAHHA CUCTEMHOTI'O MOJEJTIOBAHHA SIK
3ACOBY KOMILIEKCHOI ONTUMIBALLL )KUTTEBOT'O
HUKJITY METAJIOPIKYYOTI'O IHCTPYMEHTY

VY craTTi BUKIAJCHO aHali3 MOXKIMBOCTI MOJICTIOBAHHS KUTTEBOTO IHMKIY METAIOPIKY4OTo
IHCTPYMEHTY SK CHCTEMH MOjeJci, KOJKHA 3 SKUX BIJIMOBIJA€ MEBHOMY €TaIy >KHTTEBOTO
UKy 1HCTpyMeHTY. J[oBeleHO, M0 MOJETIOBAHHS MPOIECY BUKOHAHHS HACTYITHHUX €TalliB
YKUTTEBOTO [UKITY IHCTPYMEHTY JI03BOJISIE 3HAYHO 3MEHIIIUTH IMOTYXHICTh 3BOPOTHUX 3B’SI3KIB
1, BIAMOBIAHO, MABUIIMTH €(EKTHUBHICTh BCHOTO IHMKJIY Ta 3MEHIIUTH 3aTpaTH Ha HOTO
peamizamiro. Po3rimsHyTO OCOOIMBOCTI MOJIETIOBaHHS €IIEMEHTIB  JKHTTEBOTO  ITUKITY
IHCTpYMEHTY, c(popMOBaHO HEOOXIAHUN METOIOJIOTIYHHIA anapar.

B cratbe mnpoBeneHO aHaIM3 BO3MOXKHOCTM  MOJCIUPOBAHHSA HKU3HEHHOTO IMKJIA
METAJJIOPEKYIIETO MHCTPYMEHTA KaK CHCTEMBl MOJENEH, KaxJas U3 KOTOPBIX OTBEYAECT
ONPEACICHHOMY JTally >KM3HEHHOIO LMKJIA MHCTPpYMEHTa. Jl0Ka3aHO, YTO MOJEIMPOBAaHUE
IIPOLIECCA BBINOJHEHHS MOCIEAYIONIUX ATANOB XKU3HEHHOIO IUKJIA UHCTPYMEHTA MO3BOJISET
3HAYUTEIBHO YMEHBUIMTh MOIIHOCTb OOpaTHBIX CBsi3ell M, COOTBETCTBEHHO, IOBBICUTH
3 PEKTUBHOCTh BCEro IMKJIa M YMEHBIIUTH 3aTpaThl Ha €ro peanusanuio. PaccMoTrpeHo
0COOEHHOCTH MOJIEJIMPOBAHHUS AJIEMEHTOB KU3HEHHOTO LIMKJIa HHCTPYMEHTA, CPOPMUPOBAHO
HEOOXOIUMBI METOJI0JIOTMYECKUH anmapart.

In article analysis of the possibility of modeling of the life cycle of the instrument is stated as
systems of the models, each of which corresponds to the certain stage of the life cycle of the
instrument. It is proved, that modeling of the process of the execution following stage life
cycle of the instrument allows vastly to reduce the power of the feedbacks and, accordingly,
raise efficiency of the whole cycle and reduce the expenses on its realization. The considered
particularities of modeling life cycle element of the instrument and is formed necessary set of
the methods.

Bcemyn

MonentoBanHsl (QYHKIIOHYBaHHS INITYYHHX CHUCTEM Yy 0aratbox ramyssx
HAyKW JIOTIOMAarae IMiJBHIIUTH iX e(EKTUBHICTh Ta 3MEHIIUTH 3aTPaTH HA HHX.
Oco0MBO 1€ BITYYTHO y BHUITQJKYy, KOJU MOJICITIOBAHHS OXOIUIIOE BCI CTafil
KUTTEBOTO TUKIY cucTeM. OnTuMmizamisi >XKHUTTEBOTO MHUKIY METAJTOPIKYy4Oro
IHCTPYMEHTY B MAlIMHOOYAYBaHHI € OJTHIEIO 3 TAKUX 3a]1a4.

[Ipore cywacHi poOOTM B JaHOMY HAaNpsIMKYy MPHUCBAYEHI abo
cucremaru3aiiii mojneneit [1, 2], abo anpokcumariii (yHKIIOHATLHUX aCIEKTIiB
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NMEeBHUX MoJeield a0 (YHKIIOHAIBHUX aclekTiB Bciei cucremu [3, 4].
BianoBigHo, poOoTa B 03HAYEHOMY HANPSIMKY € aKTYaJIbHOIO.

3 TOYKH 30py CHCTEMHOTrO aHami3y [5] monmemtoBaHHS (YHKIIOHYBAaHHS
MITYYHUX CUCTEM € HalOUThII e(heKTUBHUM TO/1, KOJHM MOJECITIOBAHHS OXOIUTIOE
BeCh 11 KUTTeBUN UK. OHAK Y BUMAAKY 13 MOJIETIOBAaHHAM KUTTEBOTO LUKITY
METaJIOPIKYUOTO THCTPYMEHTY, K€ € OJHOYACHO CKJIAJHOK 1 KOMIUIEKCHOIO
3a/1ayer0, CUCTEMHE MOJICIIOBAHHS, Ha AYMKY aBTOpIB, HAHOUIbII €(pEKTUBHO
po3riagaTi SAK cuctemy Mozenei. KoxkHa 13 Takux Mojeneil BiamoBigae
MEBHOMY €TaIly >KUTTEBOTO LIUKITY IHCTPYMEHTY.

VY nonepenHix mnyOsiKaimisiX aBTOPIiB OyJI0 PO3TISHYTO Kiacu]ikalliro
TUIIIB Ta METOJUKY BUOOpYy Mojzened [6], a TakoX MNpUKIATM W aHami3
e(heKTUBHOCTI 3aCTOCYBaHHS PsiIy MOJENIel MPOIECIB pi3aHHS SIK €JIEMEHTIB
3arajbHOi CHUCTEMHM MJid 30UIBIIEHHA J>KATTEBOTO LHUKIY METaIOpPIKYy4Oro
iHcTpyMeHTy [7]. Meroro maHOi cTarTi € aHami3 JKUTTEBOTO  LHUKIY
METaJIOPIKY4OTO THCTPYMEHTY SIK KOMITO3UTHOI CUCTEMH Ta OMHUC MOJEIeH, AKi
BIIMOBIAAIOTh MEBHUM  €TalmaM O KUTTEBOTO LUKy 1HCTPYMEHTY, Ta
B32€MO3B’SI3KIB MK HUMHU.

OcHosHa wacmuHa

CucremMHMil aHami3 BHUMAara€ Ui TOBHOIIIHHOT POOOTH 13 MITYYHOIO
CHUCTEMOIO PO3TJIAY BCHOTO 11 KUTTEBOTO IMKILY, BiJ 1/1e1 KOHIIENTYadbHOT
dbopmamizailii A0 TOBEPHEHHS pECypciB Yy 30BHIIIHE cepenoBumie [5].
BianoBigHO 10 1[bOTO, MOBHUM >KUTTEBUHN ITUKII 1HCTPYMEHTY CKJIQJA€ThCS 3
HacTynmHuX erariB (Pucynox 1):

Linvosa popmanizayiss — 3aX0/M, MO CTOCYIOTHCS MMOCTAHOBKH 3aBJIaHHS
BUPOOHMIITBA: BU3HAYEHHS HEOOXIAHOCTI BUPOOHHMIITBA LUIHOBOI MPOMYKIIIT;
eKCIUTyaTalllitHl, TEXHIYH1, TEXHOJIOT1YHI Ta €KOHOMIYH1 BUMOTH JI0 TIPOJYKIIii, a
TaKOXX MPHU3HAYCHHsI, OCOOJIMBOCTI 3aCTOCYBaHHS, TEPMIiHU BUPOOHUIITBA U 1H..
Y HaCTymHHMX eTamaxX >XUTTEBOTO IHUKIY I1HCTPYMEHTY €JEMEHTH I[IbOBOI
dbopmaizalii BUCTYIAIOTh B IKOCTI OOMEXEHb BIAMOBIIHOTO XapaKTepy.

T'eomempuune mooenosannsi — ctBopeHHs1 3acobamu CAIIP kpecienHs
PO3pO0IIIOBAHOTO IHCTPYMEHTY, IO BioOpa)kae OCTaTOYHUN 30BHIIIHIN BUTIIS
Ta BCl T€OMETPUYHI MapaMeTpu IHCTPYMEHTY. BXimHoro iHQopmauieo amis
T€OMETPUYHOTO MOJICTIOBAHHS CIIYXHUTh 3BEJCHHS IIJILOBOI (opMmamizaiii, a
BUXI1JTHOIO — KpECIICHHS (3BUYAHO ITU(POBE) IHCTPYMEHTY.

Texnonoeiune mooeniosannss — po3pobka 3acobamu CAIIP TII
TEXHOJIOTIYHOTO MPOIECY BUTOTOBJICHHS 1HCTPYMEHTYy (110 BKIIIOYA€E, Yy pasi
HEOOX1IHOCTI, mpouec ckiagaHHs). OCHOBHOIO BUMOIOIO MPU TEXHOJIOTTYHOMY
MOJICJIOBaHHI € MOXJIMBICTh BUTOTOBJICHHS 1HCTPYMEHTY, CIPOEKTOBAHOTO B
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pe3yabTaTi TEOMETPUYHOIO MOENIOBAHHS, ICHYIOUMMHM Ha MiANPHEMCTBI
3acobaMy Ta BIAMOBINHICTE BHUMOTaM IIOBOI (opmamizamii. BxigHoro
1H(pOpMALII€I0 U TEXHOJIOTTYHOTO MOJICIIOBAHHS CITY>KUTh ITUPPOBE KPeCIeHHS

IHCTPYMEHTY, a BHXIJHOIO — TEXHOJIOTIYHUN TMPOIEC BUTOTOBJICHHS
THCTPYMEHTY.
Bupobnuuuti npoyec — BUTOTOBIICHHS IHCTPYMEHTY 13 3aroTOBOK Y

BIIMOBIAHOCTI 710 PO3POOJEHOr0 TEXHOJOTIYHOrO TMpollecy. TexHOoJOoriuyHui
IpoIlec BKJIIOYAE TIPOIEC CKIIAJIaHHS, SKIIO BIiH TMepeadadeHuii Ha erarri
TEXHOJIOTIYHOTO MOJIeNIIOBaHHs. BximHowo iH}opMaliero s BUPOOHUYOTO
MPOLIECY € TEXHOJIOTIYHUN MPOIEC BUTOTOBJICHHS 1HCTPYMEHTY, a BUXIJHOIO —
rOTOBa MPOYKITIS.

[ineoBa hopmamizaris

A 4

['eomeTpuuHe MOJETIOBAaHHS

A 4

TexHoa0TIUHE MOACITHOBAHHA

A 4

BupoOamnumii porec

A 4

Excnnmyaraniitauii mpouec

A 4

VYrumizanis

Pucynok 1 — Cxema ®UTTEBOTO LIUKITY THCTPYMEHTY

Excnayamayitinuii npoyec — OCHOBHUH 1 IIJTLOBUHM €TaM KUTTEBOTO ITUKITY
IHCTPYMEHTY, B XOJIl SIKOTO 1HCTPYMEHT BUKOPHCTOBYETHCS 32 MPU3HAYCHHSIM.
Ha mowaTky eKcIuryaTalliiHOTO IpOIECY BHU3HAYEHO IHCTPYMEHT SK TOTOBY
MPOJAYKI[IF0, a 3aBEpIICHHS EKCIUIyaTallliHOTO IIPOIECY XapaKTepHU3YEThCS
NPUNMHEHHSM BHKOHAHHS IHCTPYMEHTOM (DYHKIIH, BIAMOBITHUX HOTO
npusHadeHHto. [lpunuHenHs (yHKIIOHYBaHHA 1HCTPYMEHTY MOXE MaTu
IMUPOKUN CIIEKTP NPHYMH: TEXHIYHE YW MOpajbHE CTapiHHS, OCTATOYHHUIN
(b13ugHU 3HOC, HEBIJHOBHA MTOJIOMKA Ta 1H..

Ymunizayia — 3aBepmajibHUN €Tan >KUTTEBOTO ITUKIIY 1HCTPYMEHTY, IO
XapaKTEePU3Y€EThCsl TPUIMHEHHSIM ICHYBaHHSA 1HCTPYMEHTY SIK BUPOOy H K
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¢dyskiionansHoi oauauii. [Ipym HEOOXimHOCTI, Mpolec yTUii3ailii BKIIOYAE
npoiriec po3oupanHs. BXiiHUM MaTepiajgoM y Mpoleci yTHiIi3allii € IHCTPYMEHT,
0 TiJIArae yTWII3amii, a TakKoX TEXHOJOTIYHI MpolecH yTum3ami u
po30upanHs. BuxigHuM MarepiajioM € OpyXT, BIIXOJIU Ta CHPOBUHA.

KoxxHoMy 3 HaBeleHHUX e€TamiB JKUTTEBOIO IUKIY 1HCTPYMEHTY
XapaKTepHI CBOi BJacCHI METOAM MOJICIIOBAHHSA, MPU3HAYCHI JUIS ONTHUMI3aIlil
HIMPOKOTO CIIEKTPY MapaMeTpiB BUPOOY.

3BHUYAlHO B3a€MO3B’A3KH MIX €TaramMu KUTTEBOTO IIUKIY IHCTPYMEHTY €
HACTYITHUMHU: TIPSIMI TTOCITITOBH1; 3BOPOTHI.

B pamkax npsimux nmocnioBHUX 3B’s13KiB (PucyHok 1) Ha HacTynmHMil eTan
nepenaeTbes 1HGOpMaIls Mpo pe3ysabTaT BUKOHAHHS TMOINEPEAHIX eTamiB i
O0OMEKEeHHs Ha BUKOHaHHS HACTYIHHUX.

3BOpPOTHI 3B’SI3KM BHUPAXAIOTh 3BOPOTHY PEAKINIO, [0 BUHUKAE TIPH
BUKOHAHHI BIJMIOBITHOTO €TaIy, i MepeBa)KHO MalOTh KOPEKTUBHUM XapakTep.

Ha pucynky 2 HaBeIeHO MPUKIAJ MOXJIMBHX 3BOPOTHUX 3B’SI3KIB, LIO
BUHUKAIOTh BHACTIJOK KOPEKI[IHHOTO BIUIMBY KPUTHYHUX CHUTYyallld Tpu
eKcIuTyaraiiitHoMmy mporieci. Hexait B mporieci excrutyaraiii pi3isg BUSBHIOCS,
0 TPU KOHTAKTI 3arOoTOBKM W PIXYYOi KPOMKH BiOYBa€ThCS KPUTUYHUUN
nepenaa HaBaHTaxeHHs (PucyHok 3,a) Ha pLKYYMH IHCTPYMEHT IIiJI 4Yac
BpI3aHHS BHACIIAOK BUHUKHEHHS JIIHIMHOTO KOHTAKTy 3aroTOBKH W PIAKYy4Ol
kpomku [7]. KopekuiiiHuii BIUIMB MpU 1IbOMY OyJ€ HACTYNHUM. |'eHepanbHUil
3BOPOTHUH BIUIMB OyJie CIPSIMOBAHUN Ha €Tall T€OMETPUYHOTO MOJIETIOBAHHS:
npyu 3MiHI TPoGUII0 Pi3ld 13 TMPSIMOTO Ha pajialibHUNA KPUTUYHUM Tepenaj
HABAHTAKEHHSA Ha PULKYy4Hil 1HCTpyMeHT Oyzae ycyHyto (Pucynok 3,6). Ognax
3MiHAa TE€OMETPUYHHUX MapaMmeTpiB pi3usd Oyle MaTh HaCHIIKOM KOPEKLIO
TEXIPOLECy MOro BUTOTOBJIEHHS (BIUIMB Ha TEXHOJIOIIYHE MOJIETIOBAHHS), IO
BHECE 3MIHU Y BUPOOHUYMI IpOLEC, aXK MICA YOro eKCIUTyaTaliiiHuil mpolec
Oyzae ontumizoBaHo. [Ipu 1ipOMy 3MiHEHH MPOTYKT MOKE MAaTH BIIKOPUTOBAHY
o0nacTh 3acTOCyBaHHs (BIUIMB Ha LUILOBY (popMmaiizalliro) Ta ACLIO 1HIIUH
IpOLEC YTUIII3aIl].

B 3anexxHOCTI Bii 0COOIMBOCTENW KPUTUYHHUX CHUTyalliil, reHepaJIbHUI
3BOPOTHUM BIUIUB MOXE€ OYyTH CHPSMOBAaHMN Ha PI3HI €Talu >KUTTEBOTO
UKy IHCTPYMEHTY, OJHAK 3arajlbHUI BIJIUB € 3BUYAWHO TJI00AIBbHUM B
paMKax BCIX €TalliB.

OCHOBHOIO PHCOI0 3BOPOTHHX 3B’S3KIB € T€, III0 BOHM HampaBjcHI Ha
BUIIPABJICHHS JIOMYUICHUX Ha MOMEpeaHIX eTamax MOMUJIOK. MojenoBaHHs
npoliecy BUKOHAHHS HACTYNHHUX €TaliB  JIO3BOJISIE 3HAYHO 3MEHIIUTH
MOTYXKHICTh 3BOPOTHMX 3B’SI3KiB 1, BIAMOBIAHO, MIABUIIUTA €(GEKTUBHICTh
BCHOT'O LMKy Ta 3MEHUIUTH 3aTpaTH HAa WOro peaizaiito. AKe BCTaHOBJICHO,
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0 BUMNPABJICHHS TOMIIKK TPU MOJEIIOBAaHHI HACTYIMHOTO €Talmy Mae€ Ha
MOPSZIOK MEHIIy BapTICTh, HDK BHIPABJICHHS IMOMUJIKH IIJISIXOM 3BOPOTHOT
KOpPEKIIii Ha OMH KPOK Ha3al.
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Pucynok 2 — Mo>xJ1Bi 3BOPOTHI 3B’ SI3KU B1J] €KCILTyaTaI[IfHOTO MIPOLECY

MopenroBaHHS € IOCHIIKEHHSIM OO €KTIB Ha IXHIX MOZEISIX, TOOTO
noOyz0Ba ¥ BHBYEHHS MOJENIed peajbHO ICHYIOUHMX MPEIMETIB ¥ sBUIl. Y
pO3MIsiAyBaH1id 00IaCcTi 3aCTOCYBaHHS HAWOUIBII MPUUHATHUM € MOJEIIOBaHHS
aHaJIOroBe€ — OJWH 3 BHJIB MOJEIIOBAHHSA, 3aCHOBaHUW Ha 130MOpdI3Mi
MpoIeCiB, IO MAalwTh pi3HYy TMPHUPOIY, aji€ ONUCYBAaHUX OJHAKOBHMH
MaTeMaTHIYHUMH MOJCIISIMU. 3 OISy Ha crnerudiky IpoIeciB, IO MarTh
MOJICJTIOBATUCS, ONTUMAILHUM CIOCOOOM MOJIEIIOBAHHS € eMYJIAllisl, TOOTO
iMiTallisi poOOTH OJIHIET CUCTEMU 3ac00aMHu 1HINIOT O6€3 BTpaTh (HYHKIIIOHATBHUX
MO>KJIMBOCTEH 1 CHOTBOPEHb pe3yibTaTiB. EMyIsIis 3BMYAaiHO BUKOHYETHCS
MpOrpaMHUMH 3ac00aMu, TOMY MO’KHa 3pOOWTH BHUCHOBOK, IO BCl €Tamu
JKUTTEBOTO  LHUKIY  METAJIOPDKY4YOro  1HCTPYMEHTY  MOXYTb  OyTH
3MO/IeJIbOBaHUMHU 3a joroMororo EOM.

I'pad KOpekuiiHOro BIUIMBY MOJEIbOBAHUX €TalllB >KUTTEBOTO IUKITY
METAJIOPIKYUOro 1HCTPYMEHTY € IIOBHO3B’S3HHUM, TOOTO 3MiHa mapameTpiB
OJHIET MOIENl MOKE€ MaTH BIUIMB Ha CTaH IHIMUX Mopeiaeil. Takum 4YuHOM,
KUIBKICTh iTEpamiii mpyu MOJAETIOBAaHHI >KUTTEBOTO IMMKIY METAJIOPIKYydOTO
THCTPYMEHTY € OJIM3bKOIO JI0 HECKIHUEHHOCTI, ¥ BIIMOBIIHO 3aja4a ONTHUMI3allii
KUTTEBOTO LIMKIY 1HCTPYMEHTY HE Ma€ 1I€aJIbHOTO PO3B’SI3KY. 3aMiCTh LIOTO
MPOIMOHYETHCS  3aCTOCYBAHHS METONY TEHETUYHUX QITOPUTMIB, SKUH ¥y
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3QJIEKHOCTI BiJ KIJIBKOCTI MPOWJICHUX IMOKOJIHb J1aCTh MOKJIMBICTH OTpUMATH
HaOOpHW apaMeTpiB BIAMOBITHOTO PIBHS ONTUMAIBHOCTI JJIsl KOSKHOTO 3 €TalTiB.

a) _ M/\q 0) _ M/\q

1) 3aroToBKa; 2) pirKy4a IIACTHHA; 3) PL3lETPUMAY.

Pucynok 3 — Ipuknaau BapiaHTiB Bpi3aHHS
Bucnosku

TakuM YMHOM, y CTaTTi BUKIIAJICHO aHAII3 MOXKJIMBOCTI MOJCIIFOBaHHS
KUTTEBOTO ITUKITY METAIOPIKYYOTO IHCTPYMEHTY SIK CHCTEMHU MOJIEIICH, KOXKHA 3
SAKUX BIAMNOBIJA€ MEBHOMY €TaIly *UTTE€BOrO IUKIY 1HCTpyMeHTy. JloBeneHo,
[0 MOJICTIOBAHHS TPOIIECY BUKOHAHHS HACTYITHUX €TaIliB XUTTEBOTO IUKITY
IHCTPYMEHTY JI03BOJISIE 3HAYHO 3MEHIIUTH MOTYXKHICTh 3BOPOTHUX 3B S3KIB 1,
BIJIMOBIAHO, MIJABUIIUTH €()EKTUBHICTh BCHOT'O IUKJY Ta 3MEHILIUTH 3aTpaTH Ha
Woro peamizamiio. Po3rasHyTo OCOOJHMBOCTI  MOJIETIOBAaHHS  €JIEMEHTIB
KUTTEBOTO IUKIY METAJIOPLKYYOro I1HCTPYMEHTY, C(HOpPMOBAHO HEOOXIIHUN
METOJI0JIOT1YHUH anapar.
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