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3ACTOCYBAHHSI CHACTEMHOI'O MOJEJIOBAHHSI
SIK 3ACOBY KOMIIJIEKCHOI OITUMIBALII )KUTTEBOI'O LIUKJIY
METAJIOPIDKYYOI'O IHCTPYMEHTY

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.

Y cmammi euknadeno amaniz MoNCIUBOCMI MOOEMOBAHHA JHCUMMEBO20 YUKTLY MEMAnopisncyi020 IHCMpPYyMeHmy 5K
cucmemu Mooenell, KOJWCHA 3 SIKUX 8I0N08I0AE NeGHOMY emany HCUMmeE020 Yukny iHempymenmy. Jlogedeno, uo mMooeno8anHs
npoyecy BUKOHAHHA HACMYNHUX eMAanie ICUMMEBO20 YUKTY IHCIMPYMEHMY 00360JIA€ 3HAUHO 3MEHWUMLU ROMYICHICIb 360DOMHUX
38 ’A3Ki6 i, 8i0N0GIOHO, NIOSUWUMY eDEeKMUBHICIb 6CbO20 YUKLY MA 3MEHWUMU 3ampamu Ha io2o peanisayiio. Pozenanymo
0CcoOIUBOCMT MOOENIOBAHHS €IeMEHMIB HCUMMEBO20 YUKTLY THCIPYMEHMY, CPOPMOBAHO He0OXiOHUL MemoOoa02iu ULl anapam.

Beryn

MopentoBaHHs (yHKIIOHYBaHHS IITyYHHX CUCTEM Yy 0araThbOX rajy3sx HayKd JOIOMAarae IiJBHIIMTH 1X
e(eKTUBHICTh Ta 3MEHIUUTHU 3aTpaT Ha HUX. OCOOJIMBO 1€ BIIYYTHO Y BUIMAAKY, KOJIH MOJIEIIOBAHHS OXOILIIOE BCI
cTamii JKUTTEBOrO IMKIy cucrteM. ONTuMizalis >KHUTTEBOIO LHUKIY METAJOPDKY4Oro IHCTPYMEHTY B
MaIIMHOOYAyBaHHI € OJJHIEIO 3 TAKMX 3aad.

[Ipore cywacHi poOOTH B JaHOMY HampsIMKy INpHCBsiueHi abo cucremarum3zauii moxeneit [1, 2], abo
anpokcuMarii (yHKIIOHATBPHUX acIleKTiB MEBHUX Mojeneil 1o (YyHKIIOHATBHHUX acIeKTiB Bciel cuctemu [3, 4].
BignoBinHo, po60Ta B 03HAYEHOMY HAIPSIMKY € aKTyaJIbHOIO.

3 TOYKH 30py CHCTEMHOTO aHamizy [5] MonemtoBaHHS (YHKIIOHYBaHHS INTYYHHUX CHCTEM € HaWOUIbII
e(eKTUBHUM TOJli, KOJIM MOJEIIOBAHHS OXOIUTIOE BeCh ii JKUTTEBMH IMKI. ONHAK y BUMAIKY 13 MOJCIIOBaHHAM
JKUTTEBOTO LIUKITY METAJIOPIXKY9IOr0 IHCTPYMEHTY, SIK€ € OJJHOYACHO CKJIaJHOIO 1 KOMIUIEKCHOIO 33/1a4€l0, CHCTEMHE
MOJICTIFOBaHHs, Ha AYMKY aBTOpIB, HalOuIbIl edeKkTHBHO po3rismartu sk cucreMy mozeneil. KoxkHa i3 Takmx
MoJieJiel BiINOBIAa€ IEBHOMY €Tally XHUTTEBOTO IIUKITY IHCTPYMEHTY.

VY nonepenHix myosikanisx aBTopiB 0yJI0 po3MIAHYTO Kiacudikalilo THITIB Ta METOJUKY BUOOPY Mozemen
[6], a Takox mpuknaaM ¥ aHami3 eEeKTHBHOCTI 3aCTOCYBaHHS psy MOJeleil NIpOoLeciB pi3aHHS SK €IEMEHTIB
3arajbHOi CUCTEMHM JJIsl 30UIbLICHHS XKUTTEBOTO LHUKIY METAIOpKy4doro iHCTpyMmeHTy [7]. Meroro aaHoi craTTi €
aHaJi3 JKUTTEBOTO IMKIY METAJIOPDKYYOro IHCTPYMEHTY SIK KOMIIO3MTHOI CHUCTEMHM Ta OIUC MOJelNei, sKi
BIATIOBIJAIOTH TIEBHUM €TaIaM >KUTTEBOTO LIUKITY IHCTPYMEHTY, Ta B3a€EMO3B’A3KiB M)XK HUMH.

OcHoBHaA YacTHHA

CucteMHMI aHaji3 BHMarae IJisi MOBHOLIHHOI poOOTH i3 MITyYHOIO CHCTEMOIO PO3IIISLYy BCHOTO i
JKUTTEBOTO IUKITY, BiXl i€l KOHIENTyanbpHOI opmaizamii 10 MOBEPHEHHS PEeCypCiB y 30BHIIIHE cepenosuiie [5].
BinamoBimHO 10 IBOTO, MOBHAMN KUTTEBUHN IHUKII IHCTPYMEHTY CKIIATAEThCS 3 HACTYNMHHX eTamiB (Pucynok 1):

Linvoea opmanizayiss — 3ax0au, IO CTOCYIOTHCS IOCTAHOBKM 3aBJaHHS BHPOOHMIITBA: BHU3HAYCHHS
HEOOXIJHOCTI BUPOOHMIITBA I[IIbOBOI MPOYKIIii; eKCIUTyaTaliiHi, TeXHIUHI, TEXHOJIOTIYHI Ta €KOHOMIYHI BHMOTHU
JI0 TIPOMYKIIi, @ TaKoX IMPU3HAYEHHS, OCOOJMBOCTI 3aCTOCYBaHHS, TEPMIHM BUPOOHMUTBA W iH.. Y HACTYIHHX
eranax >KUTTEBOrO IMKJIY IHCTPYMEHTY €JEeMEHTH wLijboBOi (opMaiizaiii BHCTYNAalOTh B SIKOCTI OOMEXEHb
BIJIMIOBIJTHOTO XapaKTepy.

T'eomempuune mooentosannsi — crBoperns 3acodamu CATIP kpecieHHs po3po0arOBaHOrO IHCTPYMEHTY, 110
BiJOOpa)kae OCTAaTOYHUI 30BHINIHIN BUIIIA Ta BCI TEOMETPUYHI MapaMeTpH iHCTPYMEHTY. BximHor iH(popMarieo
JUISI TEOMETPUYHOTO MOJIEITIOBAHHS CIIY)KUTh 3BEJICHHS LIJb0OBOI (hopMatizallii, a BUXiIHOIO — KPECJICHHS (3BUYaiiHO
mdpoBe) IHCTPYMEHTY.

Texnonociune modenoganns — po3podka 3acobamu CAIIP TII TeXxHOJIOTIYHOTO NPOLECY BUIOTOBJICHHS
IHCTpyMeHTY (110 BKJIIOYa€, y pasi HeoOXimHOCTi, mporec ckiananHsi). OCHOBHOIO BUMOT'OIO MPH TEXHOJIOTIYHOMY
MOJIC/TIOBaHHI € MOXJIMBICTb BHTOTOBJICHHS IHCTPYMEHTY, CIIPOEKTOBAHOTO B pE3YNIbTaTi TE€OMETPHUYHOTO
MOJICTIIOBAHHS, ICHYIOUMMH Ha TMiANPUEMCTBI 3aco0aMu Ta BiANOBIAHICTE BUMOTaM IIIbOBOI (opmamizarii.
BximHoro iH(oOpMaIi€ro IS TEXHOJOTIYHOTO MOJETIOBAHHS CIY)KHTh ITU(GPOBE KPECICHHS IHCTPYMEHTY, a
BUXITHOIO — TEXHOJIOTi1YHHIA MPOIIEC BUTOTOBJICHHS IHCTPYMEHTY.

Bupobnuyuii npoyec — BUTOTOBJICHHS 1HCTPYMEHTY i3 3aroTOBOK Y BiATOBITHOCTI J0 pO3po0JIEHOTO
TEXHOJIOTIYHOTO TpoIiecy. TeXHOJOTIUHHUN MpOoIlec BKIIIOYAE MPOIIEC CKIAIaHHs, SAKIIO BiH mependavdeHuil Ha eTari
TEXHOJIOTIYHOTO MOJICNIOBAaHHA. BXinHOoI0 iH(OpMaIi€o aas BUPOOHMYOro IMPOLECY € TEXHOJOTIYHHH Ipolec
BUT'OTOBJICHHS IHCTPYMEHTY, @ BUXITHOIO — TOTOBA HPOYKILisl.
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Puc. 1. Cxema KUTTEBOTO HUKJIY iHCTPYMEHTY

Excennyamayitinuii npoyec — OCHOBHUH 1 LINBOBHH €Tall KUTTEBOTO IMKITY IHCTPYMEHTY, B XOHi SIKOTO
IHCTPYMEHT BUKOPHUCTOBYETHCS 3a MPU3HAaYeHHAM. Ha movaTKy eKkcIuTyaTauifHoro nporecy BU3HAYCHO 1HCTPYMEHT
SK TOTOBY NPOJAYKIIIO, a 3aBEPIICHHA EKCIUTyaTalliHHOTO MPOLECY XapaKTepH3YEThCs NPUIMHEHHSIM BHKOHAHHS
IHCTpYMEHTOM (YHKIIH, BINMOBITHMX HOrO HpH3HAYeHHIO. [IpunuHeHHS (QYHKIIOHYBaHHS IHCTPYMEHTY MOXKE
MaTd IIUPOKHH CIEKTp NPUYHMH: TEXHIYHE YW MOpajbHE CTapiHHs], OCTATOYHMU (i3WYHUHA 3HOC, HEBiJHOBHA
HIOJIOMKA Ta iH..

Ymunizayis — 3aBepaJbHUI €TaIl )KUTTEBOTO LUKITYy IHCTPYMEHTY, IO XapaKTepU3YEThCs MPUIMMHEHHIM
ICHYBaHHS IHCTPYMEHTY sIK BUpOOy H sIK QpyHKIioHanbpHOT onunuIi. [TIpu HeoOXinHOCTI, Mpoliec yTuii3auii BKIroyae
npouec po3dupaHHs. BxigHum MaTepiajgoMm y mpoleci yTii3auii € IHCTpyMeHT, 10 Hiuiarae yTuiisauii, a Takox
TEXHOJIOTIYHI MPOIeCH yTuilizauii i po30upaHHs. BuxinHum marepiaioM € OpyXT, BIAXOAH Ta CHPOBHUHA.

KoxHOMy 3 HaBEICHHX €TalliB KHUTTEBOrO IHUKIY IHCTPYMEHTY XapakTepHi CBOI BJIACHI METOIU
MO/ICJTFOBAHHS, IPU3HAYCHI JJIs1 ONTHMI3allil IIIMPOKOT'0 CIIEKTPY MapaMeTpiB BUPOOy.

3BHYAItHO B3a€MO3B’SI3KM MK €TallaMH1 >KUTTEBOTO LIUKITY IHCTPYMEHTY € HACTYITHUMH:
»  mpsMi OCITiIOBHI;
> 3BOPOTHI.

B pamkax npsiMux nocnizioBHuX 3B’si3kiB (PucyHok 1) Ha HacTynHuil eran nepenaerbes iHdopmaris mpo
pe3yJbTaT BUKOHAHHS MONIEpEIHIX eTalliB i 0OMeXeHHsI Ha BUKOHAHHS HACTYITHHX.

3BOpOTHI 3B’SI3KM BHPaKalOTh 3BOPOTHY PEaKIlilo, 10 BUHMKAE IPH BUKOHAHHI BIiNMOBIAHOrO eramy, W
MEePEBAXKHO MAIOTh KOPEKTUBHHUIN XapakTep.

Ha pucyHky 2 HaBeneHO NpHKIa] MOMXJIMBHUX 3BOPOTHHMX 3B’SI3KiB, IO BHHHUKAIOTH BHACIHIJOK
KOpPEKIIHHOTO BIDIMBY KPUTUYHUX CHUTYaIlill IPU eKCIuTyaTaniiHoOMy mporeci. Hexaif B mporeci ekcrutyararii pisus
BUSIBUJIOCS, IO TPH KOHTAKTi 3arOTOBKM W PiXyd4oi KpPOMKHM BifOYBa€ThCS KPUTHYHHUH Iepenaj; HaBaHTa)KCHHS
(PucyHok 3,a) Ha pikyduii IHCTpYMEHT IIiJl Yac Bpi3aHHS BHACHIJOK BUHUKHEHHS JIHIHHOTO KOHTaKTy 3arOTOBKH i
pixydoi kpomku [7]. Kopekuiiinuii BIumB npu oMy Oyne HacTynmHUM. | 'eHepaibHUil 3BOpPOTHHH BIUIMB Oyne
CIPSMOBAHMN Ha eTam T€OMETPHUYHOI0 MOJENIOBAHHS: NPH 3MiHI Mpoimo pi3ngd i3 HmpsAMOro Ha pamiaabHHUN
KPUTHYHHUN TIeperaj HaBaHTaXEHHSI Ha piKy4dnid iHcTpymeHT Oyame ycynyro (Pucymokx 3,0). Opmnak 3mina
TEOMETPUYHUX TapaMeTpiB pizls Oyae MaTh HACHiKOM KOPEKI[I0 TeXMpOoIllecy WOTO BHTOTOBJICHHS (BIUIMB HA
TEXHOJIOT{YHE MOJIEJIFOBAHHS), [0 BHECE 3MIHH Yy BHPOOHHYHH IIpOIleC, aX MIiCIA 9OTO eKCIUTyaTaIliifHui mporec
Oyzne ontumizoBaHo. IIpy boMy 3MiHEHHUIT IPOIYKT MOKE MaTH BiKOPUTOBaHY 00JacTh 3aCTOCYBaHHA (BIUIMB Ha
UTBOBY (hopMaltizallio) Ta JeIIo iHIIHH IpoIec yTHITi3aii.

B 3anexxHoCTi BiJ OCOONMBOCTEHl KPUTHYHUX CHUTYallidl, TeHEpalbHUH 3BOPOTHHH BIUIMB MOXE OYyTH
CIpsIMOBAaHUI Ha Pi3HI €Talyu >KUTTEBOTO LUKIY IHCTPYMEHTY, OJIHaK 3arajbHUil BIUIMB € 3BUYAlHO IIIOOAILHUM B
paMKax BCiX eTarliB.
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Puc. 2. MoxauBi 3BOpoTHi 3B’ SI3KH BiJ eKcIIyaTaniiHOro mpoiuecy

OCHOBHOI0O pUCOI0 360POMHUX 36 A3KI6 € me, WO 60HU HANPAGIEHI HA GUNPAGIEHHS  OONYWEHUX HA
nonepeonix emanax nomuioxk. Mooenogeanns npoyecy GUKOHAHHA HACMYNHUX emAanieé 0036015€ 3HAYHO 3MEHUUMU
NOMYJHCHICMb 360POMHUX 38 A3Ki6 I, 6I0NOGIOHO, NIOSUWUMU eheKMUBHICb 8Cb020 YUKTY MA 3MEHWUMU 3ampamu
Ha 1020 peanizayiro. AmKe BCTAaHOBIICHO, 1[0 BUIIPABIECHHS MOMIJIKY IIPU MOJIECIIOBAHHI HACTYIHOTO €TaIlly Ma€ Ha
MOPSJOK MEHIIYy BapTiCTh, HIXK BUNPABIICHHS MOMUIIKU [IUIIXOM 3BOPOTHOT KOPEKIT Ha OMH KPOK Ha3al.

MopenoBaHHs € JOCTIDKCHHSIM O0’€KTIB Ha iXHIX MOIENsIX, TOOTO MOOymoBa # BHBYCHHS MOJCICH
peanbHO ICHYIOUHMX TNPEAMETIB ¥ sBUIL. Y pO3IJIIAYyBaHiIA O0ONACTI 3acCTOCYBaHHS HAHOIIbII HPUHHATHUM €
MO/ICTIFOBaHHSI aHAJOTOBE — OJMH 3 BHJIB MOJICIIIOBaHHS, 3aCHOBaHUII Ha 130MOp(]i3Mi MPOIIECiB, IO MAIOTh Pi3HY
NPUPOJTY, ajie ONMCYBaHMX OJJHAKOBHMH MaTeMaTHYHUMH MOJIEIISIMH. 3 OTJIAy Ha crielu(iKy NpoLeciB, 110 MalOTh
MO/ICTIFOBATHCS, ONTHMAIBHUM CIIOCOOOM MOJICTIOBAHHS € eMyJiilis, TOOTO iMiTauis poOOTH oxaHiel cuctemu
3acobamu iHIOI 0e3 BTpaTH (QYHKIIOHATBHUX MOXKIHBOCTEH 1 CIIOTBOPEHBb pe3yNbTaTiB. EMyISIis 3BHYAiHO
BUKOHYETHCS HPOTPAaMHUMH 3aCO00aMH, TOMY MOXKHAa 3pOOMTH BHCHOBOK, IIO BCi €Talll JXHUTTEBOTO IHKIY
METAJIOP1KYHIOT0 IHCTPYMEHTY MOXKYTh OyTH 3MOJICIbOBAaHUMH 32 jiornioMoroo EOM.

a) 6)

e}

b
o

1) zaroToBka; 2) piKyda mWIacTHHA; 3) pi3LETPHMAT.

Puc. 3. Ilpukiaaau BapianTiB BpizaHHs

I'pad xopekuiifHOro BIUIMBY MOJENBOBAHUX E€TAIiB JKUTTEBOTO IMKIY METAJIOPIKYYOTO iHCTPYMEHTY €
MIOBHO3B SI3HUM, TOOTO 3MiHA ITapaMeTpiB OJHi€T MOZIEi MOXKe MaTH BIUIMB Ha CTaH iHIIMX Mojeneil. Takum unHOM,
KITBKICTh iTEepaliii TpH MOJENIOBAHHI J>KHTTEBOTO HHUKIY METAJOPIKYYOro IiHCTPYMEHTY € OJIM3BKOI0 [0
HECKIHYEHHOCTI, ¥ BIANOBIIHO 3aJaya ONTHMI3allil XUTTEBOTO LUKy IHCTPYMEHTY HE Ma€ i/1eajlbHOTrO PO3B’s3KY.
3aMiCcTh BOI'O NMPOIOHYETHCS 3aCTOCYBAHHS METOJY TeHETHYHHX alTOPHTMIB, SIKUH Yy 3aJIeKHOCTI BiJl KUIBKOCTI
NPOWAEHNX MOKOJIHb JIaCTh MOXIIMBICTH OTPUMATH HAOOPH INapaMeTpiB BiJIIOBIZHOTO PiBHS ONTHMAJIBHOCTI JUIS
KO>KHOTO 3 €TalliB.

BucHoBku

TakuM YMHOM, Y CTaTTi BUKJIAJIEHO aHAJi3 MOYJIMBOCTI MOJEIIOBAHHS JKUTTEBOTO UKy METAJIOPikKydOTro
IHCTPYMEHTY SIK CHCTEMH MOJEJCH, KO)KHA 3 SKHX BiIIOBIJA€ MMEBHOMY €Taly KUTTEBOrO IMKIY IHCTPYMEHTY.
JloBeneHO, M0 MOJCIIOBAHHS MPOIECY BHKOHAHHS HACTYITHHX CTaIliB JKUTTEBOTO IHKIY IHCTPYMEHTY I03BOJISE
3HAYHO 3MCHIIUTH TOTYXHICTh 3BOPOTHHX 3B’S3KiB 1, BIAIOBIJIHO, MiIBUIIUTH ¢(QEKTHBHICTH BCHOIO IHKIY Ta



3MEHIIUTH 3aTpaTH Ha Horo peamizaifito. Po3riasHyTO 0COOJMBOCTI MONEIIOBAHHS €JIEMEHTIB XHUTTEBOTO ILUKITY
METAIOPIKYIOTO IHCTPYMEHTY, cpOPMOBAHO HEOOXiTHUI METOIOIOTIYHHI anapar.
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