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BCTYII

CynnoOyyBanHs — CTpareriyHo BajinBa rajy3b [IPpOMHUCIO-
BOCTI. AKyMYJIHOIO4H Y CBOIH NPOAYKLI JOCSTHEHHS BEJINKOI Kijlb-
KOCTI CyMDKHMX rasy3eii (Meranyprii, MatMHOOYyBaHHs, €JIEKT-
POHIKH i T. 11.), CynHOOY/lyBaHHS OZIHOYACHO CTUMYJIIOE PO3BHTOK
UHX rajy3eil, 10CArHeHHs HUIMH BUCOKOTO HayKOBO-TEXHIYHOTO
piBua. Takum ynHOM, 3 01HOTO BOKY, CynHOOYyBaHHS € iHMKa-
TOPOM PiBHS PO3BHTKY €KOHOMIKH JIEPXKaBH, 3 iHILIOrO — CTUMYJIIO-
104010 JIAHKOKO EKOHOMIYHOIO PO3BHUTKY. BiZiomo, 1110 creopeHHst
OHOTrO pobo4oro micis B CyHOOYTyBaHHI CripHsie MosiBi 4-5 po-
Bounx Micub y CyMiKHMX rany3sx. PO3yMiHHs LbOTO JIEKHUThH
B OCHOBI CTABJIEHHs 110 HALIOHANLHOTO CY/{HOOYLyBaHHS B 1IPO-
BIZIHMX MOPCBKHMX KpaiHaxX CBITy.

Huia cynnobynysantsi, XapakTepHHMHA O3HAKaMHM KOO Ha
CbOrO/IHI € BUKJIIOMHO BUCOKA HAYKOMICTKICTb CyIeH, OMHUYHHI
I ManocepiliHui THII BUPOOHMLITBA, BUCOKA TPHBAJICTL BUPOO-
HHYO0TO LMKITY, HU3bKHH KO€(DILIEHT BHKOPUCTAHHSA TEXHOJIOTY-
HOIO YCTaTKyBaHHs, BEAMKA METaJO- il MaTepiaJioOMICTKICTD,
HeOOXIAHICTH 3aKyTiBJIi 3HAYHOI 4aCTKH KOMIUIEKTYIOHOro ycTar-
KyBaHHS 32 KOPAOHOM, & TAKOXK BHCOKA TPYAOMICTKICTh BUPOOIB,
BAXNIMBICTD § SHAUCHHA 3aCTOCYBAHNA HOBHX inopmaLiHmux
texnonorii (IT) y chepi nigroroskn Bupoﬁuuu'raa BAXKO Iepe-
OLIHUTH.



BCTYI

CyuacHi I'T 103B0OSSIHOTH 3aMIHUTH KLJIOrPaMH TEXHIYHOI JIOKY-
MeHTai eJICKTPOHHOIO IHPOPMALIEIO, a TAKOXK 00'eAHaATH €JMHIM
iHQOpMaLHHUM TIPOCTOPOM PI3HHX YYaCHMKIB IHHOBAUIHHOTO
MPOLECy: 3aMOBHHKA, MOCTAYaIbHUKIB, MiAPA/IHAKIB, MPOEKTY-
BaJIbHUKIB 1 KaHauu 30yTy HOBOI npoaykuii. Kpim Toro, IT, pazom
13 POrPECHBHUMH TEXHOJIOTISIMH CyAHOOYAIBHOIO BHPOOHHMIITBA,
JIO3BOJIAIOTH ICTOTHO HiZIBULIUTH NPOJYKTHBHICTD 1AL, AKICTh
MPOIYKL, IO BAITYCKAETHCS, OAHOYACHO 31 3HAYHHUM CKOPOY€EH-
HAM TEPMIHIB MOCTa4aHHs Ha BAPOOHULITBO 1 BUITYCK HOBHX, 10C-
KOHAJ KX BUPOOIB.

CynoOyniBHe nianpueMCcTBO, sIKe HE 3aCTOCOBYE IPOrPaMHO-
OpIEHTOBaHI NPOJYKTH B chepi niAroTroBKH BHPOOHHIITBA HOBHX
BHPOOIB, HE MOJKE BBAXKATHCA KOHKYPEHTOCTIPOMOXKHIAM. OCHOB-
HUM CIOCOOOM MiIBUILLIEHHSI KOHKYPEHTOCIIPOMOXKHOCTI BUPOOY
€ MJIBUIIEHHS e()eKTUBHOCTI MPOLIECIB HOTO XUTTEBOIO LIMKIY,
siKa 3aNeXuTh BiJi ePEeKTUBHOCTI yNpaBJiHHA MaTepiaibHUMHU,
(binaHCOBMMH, KaAPOBHMM Ta iIHPOPMALIHHUMHI PECYPCAMH.

Crenpiuni ymosu cyaHoOyaiBHOro BUpOOHHUIITBA 3yMOBITIO-
I0Th OCODJMBOCTI MOTr0 MiZIrOTOBKU — L€ HAWOLIbII CKJIAJHUM
1 JOPOTHH eTan IHHOBALIITHOrO MPOLECY CTBOPEHHs CyaAHa — BiJ{
po3pobxu npoekry 1o 3xa4i 3amosuuky. [liziroroska BUpoOHUITBA
€ KOMIUIEKCHOIO CHCTEMOIO, B AKIH Pa3oM i3 TpajuuiiiHumMK Bu-
JlaMH — Hay KOBO-/IOCIIZIHMIbKHMH poOOTamMH, KOHCTPYKTOPCHKOK)
1 TEXHOJIOrTMHOKO IMiAINOTOBKaMH — OCOONMBOro 3Ha4eHHs Habysae
OpraHi3aliiHO-eKOHOMIYHA Ta MarepiajibHO-TEXHIYHA Mij-
rOTOBKA, TEXHIYHE IePeOCHAIeHHs BUDOOHHMIITBA, 4 TAKOXK HiAro-
TOBKA i MePerniiroTOBKa KaJipiB PasoM i3 COL{aIbHO-TICHXONOT4-
HHUM 3a0e3reueHHAM HX BUAIB MmiiroToskyn. Bpaxosyioun ckna-
HicTh | GararoacniekricTs npobieMu BesKkoro oocsry inopmariii
Ha CyJHOOYIIBHOMY MJINPHEMCTBI, aHasi3 iHpopMaLiiHUX NOTOKIB
NEepPEeTBOPIOETHCH HA JyXKe TPYAOMICTKHH NMPOLEC, MONEriHTH
KM MOJKE TiJIbKH BUKOPUCTAHHs CrieljianizoBaHux iHpopmaryii-
HUX CHCTEM i TexHonorii Ha 6asi KoMm'IoTepHHX OOUUCTIOBANb-
HHUX KOMILIEKCIB.
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chyn

Ha croronni JUISE BUPILIEHHS Ep— cxopoquHsl 'nepmms
MPOEKTYBAHHS | MATOTOBKH BHPOOHMLITBA /IO BUIYCKY HOBOI
npojtykii Ha GUIbOCTI CyAHOOYIBHHX MINPHEMCTBAX 3aCTOCOBY-
FOTBCS OKPEMi CHCTEMH aBTOMATH30BAHOTO NPOEKTYBAHHS, TAKI SIK:

~ CHCTEeMH KOHCTPYKTOPCHKOTO MPOEKTYBAHHS /U1l CTBOPEH-
Hsl, 3MiHM, 30epirasss | BABEICHHS KPECIEHb, 4 TAKOYK CTBOPEH-
Hsl | BAKOPHCTaHHS TPUBUMIPHUX MOAEIEH,

— CHCTEMH TEXHOJIOTTYHOrO MPOEKTYBaHHs, WO 3abe3neqy-
OTh MOXJIMBICTb HaraToBapiaHTHOTO NPOEKTYBAHHS TEXTIPOLIECIB
y aBTOMAaTHYHOMY 260 I1aloroBOMy pexxkumi Juist pi3HUX BUPOO-
HUUTB, BUOOPY 1 MPOEKTYBAHHS OCHAIIEHHSI, PIIIEHHS PO3PaxyH-
KOBMX 3aBJIaHb, TPOEKTYBAHH MPorpam juis Bepcraris 3 UITY;

— aBTOMATU30BaHI CHCTEMH 1H)KEHEPHUX PO3PAXYHKIB.

VY cyusacnux ymoBax B cynHOOyayBanHi Bee Olabine nowmm-
PIOETHCS KOMIUIEKCHHMH IMIXIJ 10 HPOEKTYBaHHs i BUPOOHHIITBA
cyneH, AKuii Ia€ MOXIIMBICTL €(DEKTUBHO YIPaBIsSTH ITPOYK-
micIo Ha BCIX eTanax ii duTreBoro uukiy. besymosno, snposaj-
JKEHHsI Ha Cy/IHOOY/IIBHMX MIJINPUEMCTBAX aBTOMATU30BAHMUX CH-
CTeM KOHCTPYKTOPCHKOTO 1 TEXHONOMTYHOIO IPOEKTYBAHHS, CHCTEM
ynpannimm GazaMut JaHUX 1 KUTTEBUM LIHKIIOM rmpoﬁy nopore
1 CKJIaJIHE 3aBJIAHHSI. Ilpore pesymsrar, nos'ssanuii 3i CkoposenHsM
TEPMIHIB IMATOTOBKHM | OCBOECHHS BHpO6HHuTBa 3abe3neyeHHsM
UIBU/IKOTO NOBEPHEHHs IHBECTHLI, MiABULIIEHHS SIKOCTI NPOJIyKILii,
SIK TIOKa3y€ CBITOBA IPAKTHKA, OKYIIA€ YCi NONEPEe/IHi BUTPATH.

VYnockonanenus Metoais noOyloBH CyeH € rOJIOBHUM Ha-
NPAMOM PO3BUTKY TEXHOJIOTT Ta oprauizauii cyqHoOyAiBHOTO BH-
pobuuirrsa. Llei HanpsiM OCTaHHIMU POKaM# B PE3yILTATI BUKO-
HAHHSI PsiTy HAYKOBO-ZIOCII JIHHLIBKHX 1 IOCHIHO-KOHCTPYKTOPCh-
KHMX PO3pOOOK OTPHMAB iCTOTHHI PO3BHTOK 3aBJAKH LIHPOKOMY
BUKOpHCTaHHIO OesnepepsHOI iHpOpMaLIiHOL MATPUMKH Ha BCiX
eTanax )XWTTEBOTO LUKITY Cy/IHA.




1. MAFOTOBKA BUPOBHMIITBA
B CYAHOBY/JIVBAHHI: OCOBJIMBOCTI il BAMOT'H.
3ACTOCYBAHHSI ITHOOPMAIJIHUX TEXHOJIOT'TH

IToGynosa cysieH MoB'si3aHa 3 TPHBAIOIO i TPYAOMICTKOIO MAro-
TOBKOIO BUPOBHMIITBA, IPHUYOMY OCHOBHHI 06CAT NiZANOTOBYMX
pobIT BUKOHYETLCS B MEpioJ, MO nepeaye nobyaosi ronoBHOro
i mepuworo cepiiHoro cyaeH koxHoro npoekry. Ilpu cyuacwiii
opranizarii CyiHOOYAiBHOrO BUPOOHHMIITBA PiBEHb HONO MiIrOTOBKH
noBuHeH 3abe3neuysaTu BHCOKY SIKICTh CyJieH, 10 OyayioThes,
BiZIMOBI/IHI TEXHIKO-eKOHOMIUHI MOKA3HUKHU 1 CKOpOUeHi BUPOOHMHI
umkim ix nobynosu. Ocobnusi BuMoru 10 o6csiry i skoCTi miAro-
TOBKH BUPOOHMLITBA 06yMOBIIeH] 361TbIIEHHSIM CepiiiHOCTI CyneH,
1110 Oy/LyI0THCS, Ta iX KOHCTPYKTHBHOIO cKniazHicTio [30].

Croro/si Ha CyiHOOY/IBHUX MIANPHEMCTBAX NMOPSJL 3 Onepa-
THBHOIO MiJIFOTOBKOIO BUPOOHHIITBA 10 NOOYIOBH CyNIeH 3/IHCHIO-
I0THCSI PO3POOKH 3 MEPCIEKTUBHOI MiIFOTOBKH BUPOOHULTBA,
B IKiii mepenbayaeThCs BUKOHAHHS 3aXOMIiB, IO CNIPAMOBaHI HA
MiZIBUIIEHHs IPOAYKTUBHOCTI npai, eGekTHBHOCTI BUPOOHHIL-
TBA, HA CHCTEMATHUYHE HAPOLYBAHHS BUPOOHMYMX NOTYKHO-
creit, 0cobNMBO B THX BUPOOHHUYHX JIAHKAX, SIKI HE € AOCTATHIMH
B 3araibHOMY basiaHci BUPOOHHYMX NOTYXKHOCTEH MMITPHEMCTB.
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1. ITiozomoera eupobnuymsa & cyoHoOYOVEanHi. ..

[Ipn migroroBui BUPOOHUITBA BPAXOBYIOTHCSA OJHOYACHA
no6yz1oBa CyeH pisHHUX MPOEKTIB | BUTOTOBJICHHA DararoHOMeH-
KJIATYPHOI NPOY KL CY/IHOBOTO ManHOOy1yBaHHs1, 110 /1€ MO~
NMBICTb MPABMIILHO PO3IIISAATH KOKHE KOHKPETHE BUPOOHMIIT-
BO B PI3HOMAaHITTI i1Oro BUPOOHHHMX 3B'A3KIB 3 iHIIHMM OpraHiza-
WiAMHM | MATPUEMCTBAMU-NIOCTAYAIbHIKAMH TA BUKOHABIIMH
po0ir.

Benmkuii o6csar pobir cynnobynisHoro BUpoOHMIITBA Xapak-
TEPH3YETHCS, 30KPEMa, 3HAYHOIO KUTBKICTIO JOKYMEHTALli, sKa
e B 00iry. ¥V cnyxbax nocrayaHHs BUKOPHCTOBYETHCA BEJIMKA
KiJIbKICTB 3aMOBJICHOT JIOKYMEHTALi{ Ha MaTepiaiy i KOMIUIeKTy-
fo4e ycrarkyBanHsi, I1pu niaroTosii BHPOOHHIITBA OPIYHO BH-
MYCKAKOTBCS THCAYI TEXHOJOTTHHIX JOKYMEHTIB, MaTepiajlbHuX
KapT | TEXHOJIOTTYHUX HAPAZAIB HA PO3NOALT POOIT MIXK HEXamu.
Benkuii Takoxk 06csr poOiT, 1o BUKOHYIOTHCS HEXaMH JI0NOMiXK-
HOro BUpoOHHIITBA /UIst 3a06e3neueHHs poboTH OCHOBHHX LIEXiB.
[InanyBanus umx pobiT BUMArae po3paxyHKiB KiUIbKOCTI TPaHC-
NOPTHO-CKJIAZICHKUX ONEPaLiiii, PO3NO/ICHHX 10 IIAHOBHX Mepi-
0/1ax, eKCIUIyaTaliHHIX JAHUX 3 EHEProNnoCTavYaHHs, OpraHizanii
i 3abe3ne4eH s PEMOHTHOTO Ta IHLIMX BH/IB OOCIYroByBaHHs.

Koskne cyzpobyaiBHe MianprueMcTBo, BUXOASUHM 3 KOHKPETHUX
BHPOOHHUUYMX MOJKIIMBOCTEH 1 IOCEI/Y, OPraHi30Bye CBOIO BUPOO-
HUYY JIAJBHICTD | NiAroToBKy BHpoOHuirrsa. [TpoTe enna crpyx-
Typa miAroToBkn BUpoOHMUTBA jUia Gararbox cyaHOOyMiBHUX
MiANPHEMCTB JONOMOIIIA O BUKIIOYHTH HAsIBHI HEJIOJIKH, HEA0-
npaioBanHa abo HEAOCTATHLO MOBHOUIHHI PO3POOKH, L0 NPH-
3BOJIATH /10 YCKJIA/IHEHb NIPH BUKOHAHHI BAPOOHHYMX 3aB/IaHb.

Y cydacHOMY BiTUM3HAHOMY i 3apyOixkHOMy CyaHOOY/yBaHHI
Bararonpoexrna BupobHIua nporpama 3 nobynosu cyaeH i bararo-
HOMEHIJIATYPHHIi TUIaH 3 BHIOTOBJICHHSA H BHITYCKY MPOAyKLii
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LIOANOTOBKA BUPOBHHUIITBA B CY/IHOBY/l YBAHHL..

CYIHOBOIO MainuHOOY/lyBaHHs MOBHHHI PO3IISIAATHCS SIK 3aKO-
HOMIpHI i, OTIKe, TaKi, O HE BCTYNAIOTh Y IPOTHPIYYSI 3 HOPMAMHK
BUPOOHMYOTO 3aBaHTAXKEHHS Cy{HOOYAIBHOTO nijynpuemcrsa. e
MOJIOYKEHHs NPUHHATHE, AKLILO CY{HOOYAIBHE MIIPHEMCTBO Ma€
B PO3NOPAUKEHH] BIANOBIAHI BUPOOHMYI MOTYKHOCTI 1 AKILO
daxiBui, siKi MPANIOIOTH HA MIANPUEMCTBI, YMIJIO | BIANOBIAHUM
YHHOM iX BUKOPUCTOBYIOTL. Came Ha 1iii 0cHOBI (PYyHKLIOHYIOTH
HaiibLbL cyHoGyaiBHI nignpuemcrsa (BiTum3nsami Ta 3apyOibicHi ),
CTPYKTypa BUPOOHMUMX MMOTYIKHOCTEI SIKHX 3yMOBIIOE MOKIIN-
BOCTi BUKOHAHHS TTPAKTHYHO Oy/(b-IKMX 3aMOBJIEHb HA CHIOPY/i-
HEHHs Cy/IEH PI3HOIO TOHHAXKY | nipu3HadeHts. Ilpu upomy, npore,
JUTs YCIX MiANPHEMCTB 0GOB'SI3KOBUMH 3ATHINAIOTHCA YMOBH PEH-
TabenbHOCTI BHPOOHMIITBA, 1O 3a6€3Me4yI0Th BUCOKI TEXHIKO-
€KOHOMIuHI pe3ynsraTi poboru [2].

L1. Bumoru, mo npej' asasiorbes A0 MAroTOBKH
BHPOOHHUTBA

Opnum i3 icroTHux 3asaanb y cdepi A0CHi/PKeHb, O Halie-
Karb 710 MArOTOBKM BUPOOHMIITBA, € BU3HAYEHHS ii 3MicTy, hopmu
i MeTOJIiB y cyqachHux ymosax. [Tpouec niqrorosku sBupo6Huirrsa
Ha CyIHOOYIBHOMY iZIPUEMCTBI XaPaKTePHU3yEThCsl HACTYITHUMM
0coONMBOCTSIMI:

— GesnepepBHIM 3pOCTaHHAM 0OCSTIB BUITYCKY CYAHOBOI 1PO-
AYKLLi,

— BHCOKMMH TEMIIAMH PO3BHUTKY Ta BIOCKOHAJICHHS BUPOO-
HULITBA i, IK HACJIZIOK, JIOCUTh iIHTEHCHBHOIO 3MIHOK) YMOB BH-
pobHUHOI AisIbHOCTI,

— MpakTH4HO Ge3nepepBHUM YCKJIAAHEHHSAM KOHCTPYKIIiH
KOPITyCy, yCTaTKyBaHHA | MEXaHI3MIB, XapaKTePHHM JIsi IPOEKTIB
HOBMX Cy/ICH 1 BUPOOIB Cy/JHOBOrO MamIMHOOY/yBaHHsl, 110 BU-
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1.1. Bumoeu, o nped'asnsiomscs 0o nidzomosku 6upobnuymea

KJIMKae HEOOXITHICTh CTBOPEHHS HOBUX BH/IIB BUPOOHMLITBA, BIPO-
BA/UKEHHS HOBMX BMCOKOE(EKTHBHMX TEXHOJOTIYHUX TNpOLe-
cis (TIT) i BioCKOHANEHHS THX, IO JUIOTh,

— PO3BHTKOM ICHYIOMHX, OCBOCHHSM i BIPOBA/PKEHHAM HOBHX
OCHOBHHUX BHPOOHWuMX GOHAIB, 110 Oe3nepepBHO BBOAATHCS
B €KCIUlyaTaliio, 30KpemMa BUCOKONPOYKTHBHOIO TEXHOJIONYHOIO
YCTaTKYBaHHSI, 5Ik€ BUMAra€ OCBOEHHS HOBHX CHELIAIbHOCTEHH,
nepeHaByaHHs i nijiBuieH s ksanigikauli nepcoHany;

— nepeby1oBOI0 OpraHi3aiiHol, TEXHIMHOI | TEXHONOTTHHOI
CTPYKTYPH BHPOOHMIITBA, BNPOBAJUKEHHAM aBTOMATH30BaHUX
cucrem ynpasiinssa nipnpuemcreom (ACYII) 1 asromarusosa-
HHMX CHCTEM yIIpaBlliHHs TeXHONOr uHumu npouecamu (ACYTII),

— BUKOHAHHSM Pa3oM i3 BHPOOHUHMH 3aBAAHHAMH 3aX0/IB
No niaHax MiBMINEHHs ePeKTHBHOCTI BUPOOHMIITBA, KariTalib-
HOrO OyfliBHHLITBA, COLIAJILHOTO ii EKOHOMIYHOIO PO3BUTKY KO-
NIEKTUBY;

— HeOOXIZHICTIO BUKOPUCTAHHS HOBHX PO3pOOOK, 1110 BHKO-
HYIOTBCS B HAYKOBO-IIOCHIIHMLBKHX 1 TPOEKTHO-KOHCTPYKTOPCh-
KMX OpraHi3amnisix 3 TeXHIKH, TEXHOJIOT 1, Oprani3aiyi, riaHyBaHHs
| ypaBJiHHS,

— HEOOXIIHICTIO OCBOEHHS | BIPOBAJPKECHHS B yCiX cayxbax
1iAroToBKH BUPOOHULITBA 3ac061B 00UMCIIIOBAILHOI TEXHIKH (PO3-
pobka nporpam Ha OOUMCIIOBANILHUX LEHTPaxX MiANPHEMCTBA,
inpopmaLiifHHH NMOWYK | BUKOPHUCTAHHS BKE BUKOHAHMX B IHILIMX
opraHizauisx po3poboK aIrOPUTMIB | THIIOBHX MPOrpaM Jyis ycix
BH/IIB BUPOOHULITBA HA LILOMY TANPUEMCTBI) [2].

Cyyacna miaroroska BMPOOHMIITBA B 3arajibHOMY BHITIA/
MPE/ICTaBIIsE KOMIJIEKC B3aEMOTIOB'I3aHUX OpraHizaiiiHux, Tex-
HIYHHX, TEXHOJOMTYHUX, TJIAHOBHMX, EKOHOMIMHMX Ta IHIINX PO3-
pobok i 3axoziBs, AKi npu ix peanizaiii 3a6e31e4yr0Th BUKOHAHHS
BHPOOHMYOIO TUIaHy MiANPHEMCTBOM 3a yciMa JUPCKTHBHUMH
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1. MIANOTOBKA BUPOBHHUIITBA B CY/ITHOBY/IYBAHHL..

1 pPO3paxXyHKOBHMH TOKa3HHKAMH B HEOOXiJIHI TEPMiHH npH
MIHIMATbHHX BUTPATAX TPYAOMICTKOCTI, MAaTEPIaNbHO-TEX HITHHX
Ta iHmKux pecypcis. OCHOBOIO CBOEHYACHOI 1 SIKICHOT MATOTOBKH
BUpoOHULTBA B CyHOOYyBaHHI € BCeOlUHE BUBYEHHS, BUKOPH-
CTaHHs 1 EIEKTPOHHE YIPaBJIIHHA YCICI0 TEXHIYHOIO JIOKYMEHTa-
LI€I0, IO BIZIHOCHTLCA /10 MPOEKTIB CY/IeH 1 3aMOBJIEHB CYTHOBOTO
MalMHOOYTy BaHHs, BUKOHAHHA SKUX nepenbatene BUpoOHHIHM
TUIAHOM LbOTO mianpuemcTsa. Pazom i3 uum, 3a 10MOMOroi0
inopmaniitno-komn'ioreproro 3abesneuenns mae Oyru ouiHe-
HUI CTaH I MOXKJIMBOCTI PO3BUTKY Ta BJIOCKOHANICHHS BHPOOHM-
YHX NOTY)XHOCTE#H manpuemcTsa. Sk yrxe 3a3Haqanocs, KUIbKICTh
MUTaHb, IO PO3IISIAIOTLCSA MPH MATOTOBLI BUPOOHULITBA B CY/IHO-
GynysanHi, 3Ha4HO OLTbIIA, HDK B IHIINX ray3sX NPOMHCIOBOCTI,
11O NOSACHIOETHCA BUCOKOKO CKJIAZIHICTIO Cy/ieH sik OymiBesibHOI crno-
pyan. Kpim Toro, Ha BiiMiHy BiJ{ IHIINX rajy3eii IPOMHCIOBOIO
BUPOOHMITBA, /IS CyAHOOY/lyBaHHA XapaKTEPHUM € HACTYIHE:

— PI3HOMaHITHA HOMEHKJIATYPA | BEJIMKA KUIBKICTh Y)KUBAHUX
OCHOBHHX Ta JONOMDKHHX MaTtepiais, 3Ha4Ha YaCTHHA IKUX MA€
BHCOKI TEXHOIOTTHHI XaPaKTEPHUCTHKH, & TAKOIK BEJIHKY KUTbKICTH
KOMIUIEKTYIOHOIO CY/IHOBOIO YCTaTKyBaHHS, IO MPOEKTYCTHCH
1 BUrOTOBJIIETHCS Hararbma mianpHEMCTBAMH i OpraHizauisiMu
PI3HMX raity3eil IPOMMCIIOBOCT,

— CKJIA/IHA, 110 BUMArae BHCOKOTO PIBHS CHEL{iaibHOI 1 3araibHOL
OCBITH, TEXHIYHA, TEXHOJIOTYHA I OPraHi3youa JOKYMEHTALis,

— TeXHIYHA | TEXHONIOTTYHA JIOKYMEHTALlls KOHTPAr€HTChKUX
Oprasizaijii i manprueMCTB-y4acHHKIB MOOY0BY Cy/IeH, siKa 3HA4-
HOIO MIPOIO BIJIPI3HAECTHCA BiJ JIOKYMEHTALli CyAHOOYAIBHUX
MANPHEMCTB;

— TPUBAJICTDL LMIUTY OOYZI0BY CyaeH;

— 3HAYHI BUPOOHHYI MOTY>KHOCTI 33 HAsSIBHOCTI CKJIA/IHOrO yC-
TATKYBaHHs B YCIX OCHOBHHX LIEXaX.
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1.1. Bumozu, wo nped'aisiomscs 00 nid2omosku eupobrnuymea

Ha cynHoOyiiBHOMY NiANPHEMCTBI, sike 3aiHsaTe nobynoBoio
TPAHCIIOPTHUX CY/IEH, PH M AroToBI{ BUPOOHUIITBA 3abe3neuy-
1oTbes (puc. 1.1):

— BUCOKMI1 OpraHizaliiiHvii, TEXHIYHHIA | TEXHOJIOTTYHMIA PIBHI
MArOTOBKM BUPOOHMIITBA BIANOBIHO 10 TUIAHOBAHMX TOKA3-
HUKIB BUPOOHHYOT AISUILHOCT] MIATIPHEMCTBA;

— KOMILIEKCHA | B KOPOTKi TEPMiHM OPraHi30BaHA MATOTOBKA
BUPOOHHHOrO MPOLECY, IO CIIPHSIE PIBHOMIPHOMY PO3BHTKY | BJIO-
CKOHAJIEHHIO BUPOOHHIITBA OCHOBHHX 1 JIONOMDKHHX 1I€XiB, —
3 ypaxyBaHHAM KOHKPETHHX 3aBJiatb, 110 CTOSTH NEPE/| KOKHUM
LIEXOM, 1 CTYNIEHEM y4acTi Y BHKOHAHHI BUPOOHWYMX 3aB/aHb;

— BHUKOHAHHSI MaKCUMaJIbHOTO o6csry pobit y monepenHiii
3 MOYATKY BUPOOHHHOrO NMPONECY Nepiozl st MOBHOTO BUKIIIO-
4EHHA YCIX MAroToBYMX pobirt 3 erany BiacHe BUPOOHHIITBA;

— LIEHTPaIi30BaAHE KOOPAHHYBAHHsI YCIX BUIIB PO3p0OOOK, 110
3abe3nedye B3aeMOIiI0 MK ciryskbaMu 1 Liexamu, siki 3aiHsTI mAro-
TOBKOIO BHPOOHMLTBA,

— cBoeuacHuil 0bs1ik Ge3nepepBHO BUHUKAIOYHX MOTPed Lexis
MiUIPHEMCTBA B JOAATKOBMX BHPOOHHHUMX TOTYKHOCTSX, MO
MABMILYIOTH MPOAYKTUBHICTD MPAL | IKICTH MPOAYKILii;

— KOMIUIGKTHE NOCTa4aH sl MiANPHEMCTBY Marepiaiis, 3aro-
TOBOK, HaniBhabpukaris, jeraseil, By3JiB i KOMIUIEKTYIOYHX BH-
pobis, mo 3a6e3nevye GesnepepBHICTb | pUTMIYHICTD BUPOOHH-
HOro MpoLEcCy;

— BMCOKHMIT piBeHb mexanizauii i apromarusauii TIT ta oxpe-
MMX OTepallii, OpraHi3aiiisi NIOTOKOBHX KOMIIEKCHO-MEeXaHI30Ba-
HUX BUPOOHMIITE,

— BMKOPMCTAHHS TPUBHMIPHOTO KOMIT'IOTEPHOIO MOJEIIIO-
BAHHS TPH MPOEKTYBaHHI, BUTOTOBJICHHI i BIANPAIOBAHHI JO-
CHITHUX 3Pa3KiB 1 NMPH MakKeTyBaHHI CKJIAJAHMX CyAHOOYMIBHMX
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1. NIANOTOBKA BUPOBHUITBA B CY/ITHOBY/lYBAHHL...

ob'exriB, w0 3abe3neuye CBOCHACHUH 3aMyCK y BUPOOHULITBO ro-
JIOBHMX 1 CEpIiHMX 3pa3KiB BUPOOiB;

— norubneHHs crieljam3anii BAPOOHUIITEA B LieXax, Ha JIsiH-
Kax, y Opuragax, Ha poOoUmX MicUsX;

— OesnepepsHe nposeneHHs po3podok 3 yHidikawii, Hopmaii-
3allii, cranaapTH3aiii Ta TUMi3aLi, o BBOAITHCS B [POEKTHO-KOH-
CTPYKTOPCHKY | TEXHOJIOTTYHY JOKYMEHTALIO 110 MiArOTOBLI BH-
pobHMLTBA,

— sukopucranns 1T, Bucoxoedexrusnnx TIT; BBenenns ouin-
HHX HOPMATHBIB 11t BUOOPY €KOHOMIYHO BHTiAHOTO BapianTa TT1
i HOIo OCHAIEHOCT;

— maBHIIEeHHS eeKTUBHOCTI IHHOBALIITHOI AISIILHOCTI, TPO-
BEZICHHSI eKOHOMIYHOTO aHAaJ3y 3a yCiMa BUTPaTaMu, siki HeoOXiHI
JUIsi BATOTOBJIGHHS OKpeMUX BUIB npojykiii, okpemux TITi one-
paLiif; TaKuii aHaJI3 MOBUHEH BUKOHYBATUCSI JUIs YCIX BUIIB THATO-
TOBKH BUPOOHMIITBA, 30KpEMa KOHCTPYKTOPCHKOI, TEXHOJIOITYHOI
Ta OpraHi3aiifHO-eKOHOMIMHOI,

~— BHECEHHSI B KOPOTKi TEPMiHM IPUHLMIIOBUX 3MiH y 06CsTH
1 3MiCT po3poOOK 3 BUKOPHCTAHHSAM €KOHOMIKO-MAaTeMaTHYHHX
METO/IB | 00UHCIIOBAJILHOI TEXHIKH;

— IIUPOKE BUKOPUCTAHHSA PEKOMEHIaLiii 1 po3pobok rayse-
BHX Ta IHIINX IHCTHTYTIB M0 YCIX PO3/UIaX | Buaax BupoOHuiTea [2].

BukopucTanHs KOMIT'IOTEPHOI TEXHIKH B PO3PaxyHKax Mo
NiAroToBLl BUPOOHHMIITBA 1a€ MOXJIMBICTbL PO3pObUTH 110 Haii-
ApiOHimmux geranei TpuBanuii LK BUpobHuIrBa nobynosu cy-
JIEH, TIEPEBIPUTH JECATKN BapIaHTIB AaHUX pilieHs st BUOopy
HANKPaoro 3 HUX.

12

1. 1. Bumozu, wo nped'sansiomscs 00 nidzomosKi 6upobruymea
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1. HIANOTOBKA BUPOBHUIITBA B CY/THOBY/I YBAHHL..

1.2. 3acrocysanns iuq);bmauii‘lnux TEXHOJIOTiH
NpH CTBOPEHHI CyHOOYAIBHOT POy KUl

ITin TEXHONOTIEIO PO3YMIIOTH CYKYITHICTH METOIIB 06pOOKH,
BUIOTOBJICHHA, 3MIHW CTaHy, BIACTHBOCTEH, (JOPMH CHPOBHIH,
marepiaity abo HarnispaObpukary, siki CTBOPIOIOTHCS B MPOLIEC] BH-
pobuuurea npoaykuii. Konu iine mosa npo IT, marepianom su-
crynae indopmartisi, K mpOAYKT — Texk iHPOpMaLisA, ae e AKICHO
Hosa iH(opmais npo cran o6'exra, npouecy abo siBuia. Texno-
nioris npeacTasiiena Merogamu i cnocobamu poboru 3 indopma-
LI€I0 NepCOHaNy i TeXHIYHMX NMpUCTPOoiB [46].

Indpopmayiini mexnonozii — ue cncrema meToss i cnocobis
360py, nepepayi, HakonuueHHs, 06podku, 36epiranHs, noxanHs
1 BHKOpHCTaHHs inopmaii. Y TeXHONOrHHOMY IUIaHi i NiANpHEM-
CTBO MOJKE PO3IISIATUCS K CYKYTHICTD iH(POPMALIHMX, JIOJICH-
KHX i TEXHOJIOMTYHIX PECYPCIB Ta METOIIB IX B3a€MO, sIKi OpraHi-
30BaHi Juis gocsaraenus nesHoi metn. Kojkna 3 nepepaxosannx
y BusHaqenHi IT ¢as nepersopenns i Bukopucranus indopmari
peamisyerbes 3a A0NomMororo cnewudiunoi rexHonorii. Y upomy
MOHATTI MOKHA rOBOpUTH 1P IT 5K CyKynmHiCTh TeXHONOTiH —
360py indopmanii, nepenaqi indopmarii i T. 1.

Indopmaiiini TeXHONOTT peam3yoThcs B aBTOMATH30BaHOMY
i Tpaguuiitnomy (nmaneposomy) sursig. O6'em apromarusauii,
THIT | XapakTep BUKOPHUCTAHHS TEXHIYHUX 3acO0IB 3anexars Bijl
XapakTepy KOHKpeTHOI TexHosnoril. Asromarusosana I'T nepenba-
Yae ICHYBaHHA BIINOBIJHUX TEXHIMHKUX 3ac00iB, mo 3abe3neyy-
10T peanizaiiito inGopmMariiiHOro Nporecy, | CHCTEeMM YIipaBiiHHs
LIMM KOMILIEKCOM TeXHITHUX 3ac00iB. OCKIIbKH ICTOTHY HaCTHHY
TeXHIYHMX KowrTis Juis peanisauii IT cxnasaiors 3acobn komi'-
10TepHOI TexHikn, To yacro mijg IT, ocobnuso nix nosumu IT,
maroTh Ha yBasi komm'torepsi I'T. Takum unnom, asromarusosana I'T
CKJIAZIAETHCS 3 TEXHIYHUX TIPHCTPOIB, HACTILIE — KOMITIOTEPIB, KO-
14

1.2. 3acmocyeanns ingopmayititiux mexnonozit...

MyHIKalliiHOI TexHiKku, 3ac0o01B OpraHi3aiiiHol TEXHIKH, TPOrpaM-
Horo 3abe3rnedeHHs, OPraHizauiiiHO-METOAMYHUX MaTepiais,
nepconaiy, ki 06'eanani B rexnonoriuHuii nanwoxok. Lei nan-
wokok 3abesneuye 36ip, nepenavy, Hakonu4eHHs, 30epiraHHs,
006pobiy, BuKopuCTaHHst | normMpenns indopmari. ko posris-
JATH YBECH KUTTEBHM LUK iHPOPMALIIHHOI CHCTEMM, TO Mij
asromarnzosaaumu I'T po3yMitoTh CYKYITHICTE METO/IONIOTH | TeX-
HoJOTiii MpoexTyBanns indopmaiiiinux cucrem, 6a3oBUX NMPo-
rpamMHMX, arapaTHuX i KoMyHikaniitnux mardopm, siki 3abesne-
4YKOTH YBECH JKMTTEBHI LMIUT iHpoOpMALITTHUX CHCTEM Ta iX OKpe-
MHX KOMIIOHEHTIB Bi/l NPOEKTYBaHHsI 10 yrum3auii [45].

Ingpopmaitina modenn cyona. Icropis pospobku i 3acrocy-
sauus CAD (computer-aided design — komn'tomepna niompumra
npoexmyeannst) | CAM (computer-aided manufacturing — xomn'io-
mepna RiOMpuUMKa 6uz0oMOGIeHNs) CACTEM y CynHOOyryBaHHi
HAJIYye JIeKiTbKa AeCSTKIB POKiB. 3a Lieii uac pisHumMu cynHoOyiiB-
HUMM KOMNaHisMu | pipMamu, 10 Criewiani3yoThes B ranysi npo-
rpaMHOTO 3abe3neyeH s, CTBOPEHa cepisi IHTerPOBAHMX CHCTEM
ABTOMATH30BAHOMO NPOEKTYBAHHS, TEXHOJNOTTYHOI Mi/INOTOBKH
BUPOOHMIITBA 1| MOOYI0BH Cy/IEH.

IIpoexryBanHsi i 1oOy0Ba Cy/iHa BKIOYAE BUKOHAHHSA CKIIaJ1-
HuX pobIT pisnumu crieuianizauisvu. Indopmanis nosuHHa LUp-
KyJTIOBATH MK MPOEKTHUMH TTAPO3/ALIAMH 1 IOTIOMIKHHMM CITYXK-
Hamu. Tpapuuiitno norokn indopmauii 06pobmsinucs y Burmsi
TAKMX JOKYMEHTIB, SIKHMU BAXKO YIPABASTH 1 KOHTPOJNIOBATH.
[Ipuuomy icHysaia npobiiema, 1o KOPHCTYBadi NPaLoIOTh i3 3a-
crapinowo inpopmanjeio. Take neperaBanHs JaHWX BUMArae ix
NOBTOPHOIO BBE/IEHHs "BpyHHY" B pi3ni 6a3u faHmXx, 110 NMOB'A3aHO
3 BTPATOKO Yacy i BUCOKOIO BiporiHicTio nomunok. Ilepen cynwo-
OyAIBHOIO TaJly3310 CTOSIO 3aBJAHHA BUKOPUCTATH BCIO CyKYyIl-
HicTs inpopmaii Tak, 1od pobora mora 6yru BukoHana edexrs-
Hille, METO/M NPOeKTYBaHHs | BUPOOHUIITBA Oysn ONTHMIZ0BaHI,
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1. MIINOTOBKA BUPOBHHIITBA B CY/IHOBY/IYBAHHL...

a HeoOXiTHUI U1 LILOTO Yac 3Ha4HO ckopouenuii. Tomy 3'aBunacs
HeoOxiinicTs cTBOpenns "iHdopmaniitHoi mozeni Bupoby", sika
PO3pOOSETHCA PIZHUMI MPOSKTHHAMH CIICHIANI3aLiAMH | TOBHHHA
3abe3rieuyBaTi CrijibHe BUKOpUCTaHHs iHOPMAaLii /1si CTBOPEHHSI
cepeIoBHILa napanenbHOro npoekrysanns (puc. 1.2). Heobxinno,
o6 s inpopmauis 6yaa JOCTYHA BCIM JONOMDKHUAM MiAPO3-
ninam Ta 3abe3nedyBana BBEAEHHS JJAHUX B IX CHerjaibHi CHCTeMH
i 06 36epiranocs po3mexyBaHHs HOCTyry i cynposij indopmaii
MPOTATOM YCHOTO JKUTTEBOTO LMY Cy/IHA.

Komn'totepre Mojie/ionanis
JICTWICH 1 CRIAAILHIX
OJMBHILL (BYNIIB, CEKILIH)

I puiimanns MOACACH
3 inmux CAD-cucrem

Dopmysanns
KOHCTPYKTOPCHKOT
1 TEXHONOTTUHOT

JloKyMenTanii

Indopmaniiina
MOAE L BHPOGY

Bupimenns 3aja
TIDKCHEPHONO anaiisy

J i i Pospobka
Onepratis ’dmu-mm Mpockrysaiis 3 .:1(;1 o
MOOIL METORR N OCHACHIS Ta T p: s
CHEKTPOHHOIO — por pa )
NPOTOTHITYBA NS seperarin 3 YITY

Puc. 1.2. Indopmaugitna moaens BHpody

"Ingpopmayiiina mooens 6upody” € appom Gynb-aKoi cucTemu
CAD/CAM, 1110 3aCTOCOBYETLCS B CyHOOYAyBanni. Biaminnocri
MOZKYTh OyTH TLIbKK B I€siKKX crieluidHIX napaMeTpax, ki xa-
paKTepHi JUIsi KOXKHOI CHCTEMHU, ajie 3arajibHa KOHUENis 3au-
LIAETHCS HE3MIHHOIO [45].
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1.2. 3acmocyeanns inghopmayitinux mexnonozii...

Jlocain ninepiB CBITOBOI CyAHOOYIIBHOI IPOMUCIIOBOCTI MO-
Ka3ye, 10 KIK4YOBHM YHHHHKOM JOCSTHEHHS e(DeKTHBHOI OpraHi-
3ayii npaiyl, 3HWKEHHs: BUTPAT BUPOOHUIITEA npu 3a6e3neuenHi
HeOoOXIIHOT IKOCTI POOIT 3 METOIO MiZIBUIIEHHS KOHKYPEHTOCTIPO-
MOXKHOCTI Npoaykii € Bukopucranus 1T, B nepury uepry B npo-
necax rmaroTOBKH it oprauizanii BUpoGHHITBEA.

Cyuacuuii eran possutky I'T B npoMucioBocTi i TexHii nos's-
sauuii 3 PLM-rexuonorismu (Product Life — cycle Management,
panime CALS-mexnonozisu — Continuous Acquisition and Life -
cyele Support) crBopenHst, MITPUMKH | 3aCTOCYBAHHS TOBHOI
eJIEKTPOHHOI MO aHuX 1po BUPIO y pamMkax €IMHOro iHTe-
rpoBaHoOro iHGOPMAIifHOr0 MPOCTOPY HA BCIX €TaNax KMTTEBOTO
LMKJTY TPOAYKLT — BiZl TPOEKTYBAHHs 10 €KCIUTyaTawii Ta yTuili-
zauii [10].

Inrerposanuii indopmauiiinuii npoctip Gasyersbes Ha mmpo-
KOMY 3aCTOCYBaHHI MiskHapoiHux cranaapris. [To cyri, PLM-tex-
HOJIONTi — 1€ CTpaTeris, sika CrpsiMoBaHa Ha noOyA0By i PO3BUTOK
HORITHIX METOJIIB NPOEKTYBAHHSI, BUPOOHMIITBA ¥ excrutyaTanii
PI3HHX BUAIB MPOAYKII 1 BKJIOYAC: CTPYKTYPY | METOAH yrpas-
NHHS TJINPUEMCTBOM, MPH SIKHX YBECH JIOKYMEHTOOOIr 3/1iii-
CHIOETBCS y PAMKAX €IMHOIO eJIEKTPOHHOIO MPOCTOPY; CTAHAPTH
Ha npeAcTasieHus | 06MiH iHOpPMALIEID; MPOrPaAMHO-TEXHIUHI
cepeoBuma, mo 3abesneuyiorb HeOOX11HI METOAM yIpaBiiHHA
# Gasytorbes Ha eaunmx cranjaprax. OCHOBHMMHM npMHIMNIA-
M4, LIO CIIpUsIOTH epexTuBHOMY BripoBaukeHHio Ha sepdi PLM-
TEXHOMOTH, € TaKi:

— 00nik BUMOr Ta MOXIMBOCTEN cyuacHux PLM-rexnonorii
y nporpamax pedopmysanus Bepdi s 3abe3neuenns ix MaKcH-
MaJibHOT e(PeKTUBHOCTI,

— TOCTIHHMIT PeIHKUHIPUHT CTPYKTYp 1 bi3Hec-npouecis
3 METOIO mizBHIeHHs X edexTuBHOCTI Ta 3abe3neuenns sKkocTi
HA OCHOBI CHCTEM aBTOMATH3ALIL, O BIPOBAKYIOTLCS;
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1. MJINOTOBKA BUPOEHUMIITBA B CYITHOBY/IYBAHHL...

— BHKOPMCTAHHS TIOBHOI €IeKTPOHHOI mozen CynHa sk OC-
HOBHOTO JuKepena iHdopmaili y paMKax €IMHOrO md)o;.)m.aum-
HOTO MPOCTOPY JUIsi CKOPOUEHHS BUTPAT HA IOKYMEHTOODIr 1 3HH-
JKEHHs1 BIPOTIAHOCTI MOMHJIOK; :

— rapMOHi3auis # iHTerpanis BUKOPHCTOBYBAHMX 3acobiB
PDM/CAD/CAM/ERP (Product Data Management /Computer —
Aided Design/Drafting/Computer — Aided Manufacluring/“
Lnterprise Resource Planning) st ROCSTHEHHS X ONTHMANILHOI
dyHKiionaILHOT 30a1aHCOBAHOCTI TA 3a0e3TIeHCHHS MaKCHMAIIDb-
Horo edekry Biaix sacrocysanns (puc. 1.3) [22].

CHereMu —> | IHOOPMAINIIHA | —> ; Cucremu
ABTOMATHIOBIHONO < | MOJIEJILCY)IHA | <— IHAEHEPIMX
npoekrysanns (CAD) T L pospaxynkin (CAL)

ABTOMATHIOBANA CHCTEMA TEXHONOM HHOT MJIFOTORKH BHPOOHHIITBA (CAM)

: T
T'exnonor una Haza avansn igencremu ACTIIB

~ OO Ry IHAHDIS, - anatis TEXHONON YHOCTI,

= IHCTPYMEHT, - iz 14 cuires mapipy s T
= TEXHOJOTIHIE OCHALICHI - ananis ta cHirmes onepaitiinux T
- HOPMATHBHO~-JIOBI KO = POIPAXYHOK POSMIPIOBAJIBIAX

indopmargsi, “—| amyoris;
- rpynosi 1a Tinosi TTE - MIPOCKTYBAHHS CHEITHCTPYMEHTY
- nipougypu cnnresy T Ta OCHACHHS,
- THIIOBT CJICMEHTH OCHAIILCAiI ) - TIPOCKTVBAHHSE YIIPABIBIONHX
TAIHCTPYMEHTY; riporpam aunt peperaris 3 UITY,
- THHOBI LAK/IH 00poOKn - JOpMYBAHI TEXHOAON T THOT
JOKyMeHTani

v v v

STCMH V] i CHCremn yipas/inms
CuereMu YnpasinHus . = -
;ul:’mm (PLR;‘. PDM) BHPOBHHITTBO i mpremersom ( ERP)

Puc. 1.3. Buxopucranss 3acobis PDM/CAD/CAM/ERP
U151 CTBOPCHHS! €AMHOrO iH(OpMALIFiHOTO TPOCTOPY HA Bepdi

Ouinka eexmugnocmi supobuu“ux npoyecie na eimuu3-
nanux eepax. Ananiz crasy BUpOOHULTBA HA BAraTHOX CYAHO-
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1.2. 3acmocveanns inghopmayitinux mexnonoeii...

Byaisnux Bepdsx nokasye, mo iCHy€ 3HaYHUIT PO3PHUB AOCATHYTHX
LMKIIB NOOYI0BH Cy/IeH Y NOPIBHAHHI 3 KPA UMK 3apyOiKHIUMU
Bepdamu. OnHiero 3 NpUYHH HBOTO € cilabke BUKOPHCTaHHS Y BUPOO-
HHI{TBI IPOEKTHOT EJICKTPOHHOT MOziest, Hee(heKTUBHE BUKOPHCTAHHS
NpOrpaMHmx 3acobiB Ui KOMITIOTEPHOTO MOEIIIOBAHHS CY/IeH,
110 OyyroThCst, | BAPOOHIUIX MPOLIECB, 4 TAKOXK BUITYCKY HA OCHOBI
EJIEKTPOHHMX MOJIEJICIT KOMILIEKTIB TEXHONOMTYHOI JOKYMEHTaLLi,

Y 38'13Ky 3 1IMM € aKTyanbHOIO 11pobiiemMa BJIOCKOHAJIEHHS! ITPO-
LIECIB MArOTOBKH 1 Oyl BHULITBA Cy/IeH Ha CyHOOYIIBHUX NiNPHEM-
crBax i3 3acrocyBantsm cyqactux IT. Heobxizno Bupimury na-
CTYITHI 3aB/IAHHS BJIOCKOHAJNEHHS MIArOTOBKH BUPOOHULITEA [2]:

— 3MiHYy i71€0J0T1i POBOTH TEXHOMOTTUHMX CITyKO — BCTAHOB-
nenHs npiopurery 06pobku iHdGopmaltii 3aMiCTh BUITYCKY TEXHI4-
HOI TOKyMeHTauii (py 1ibOMy 3aB/IaHHs BHITYCKY JIOKYMEHTALIT
MOBHHHE NOKJAJATHCH HA ABTOMATH30BaHYy CHCTEMY, TEXHO-
JOrivHi Ci1y6u BIANOBIAAIOTH 32 HASIBHICTH HEOOXIIHOT JU1sl LibO-
ro indopmatiii);

— OpraHi3aiiio HaCKPI3HOI CHLTbHOT PpOOOTH BCiX Ciry»x0 maro-
TOBKHM BHPOOHMLTBA — BiJl KOHCTPYKTOPCHKHX /10 LEXOBHX (Tex-
HOJIOTTYHMX 1 MATEPIAIbHO-TEXHIYHOTO 3a0e3MeueHHs ) — y pam-
Kax €IMHOro iH(OpMaLiifHOro MPOCTOPY, 1O BHKIIOYAE pecyp-
COEMHMMH NMPOLIEC BUTIPABJICHHA i nyOmoOBaHHs I0KyMEHTaLii;

— MiHIMI3aLIiIO KUILKOCTI ManepoBux HOCHB iHpopmatii Ha BCix
eranax KOHCTPYKTOPCLKOi, TEXHOJION4YHOI Ta OpraHizauiiHo-
EKOHOMIYHOI MINOTOBOK BUPOOHMLITBA, 3aCTOCYBaHHA (DY HKLIOHAJIb-
HOI (KOMITAKTHOI, CrieLiali30BaHOl) JOKYMEHTALL,

Jlns 3abe3neuenns sikichoro sukopucranus 1T norpibuwmii
nonepenHiii ananis, o BKJIIOYAE BU3HAYCHHS HOMEHKIATYPH
i MOTOKIB icHyI040i iH(opmaLii, cnocobis Ta MeTozis it 06pobkH,
B3a€MO3B'A3KY B NPOLIECaX, O BIUIMBAIOTH Ha iH(OpMaiio Ta ii
pyx. OcHoBolo anaunisy € QyHkLioHAIbHE Ta iHOpPMAaLiiiHE MO-
AemoBaHHs BIANOBIAHMX npouecis. [Toaibuumii niaxin no3sossie
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1. MIANOTOBKA BUPOBHMIITBA B CY/IHOBY/{IYBAHHL..

BUSIBUTH 1 (POPMANIBHO ONKUCATH ICHYIOHI poueck — pparMeHTH
¢yukuionanbaoi Mmoaeni. Hacrynuum erarnom € a.HaJIi3 nobyno-

BAHMUX MOJIEJICH 3 METOK) BU3HAYCHHS MOMJIMBOCTI NEpe/iaBaHHsi

ynpaBjiHHa BusBIeHMMH iHPOpMALIHHUME pecypcamn i NoTo-

KaMM ABTOMATM30BaHUM CHCTEMaM, BU3HAUEHHsI iX HeOOXiZIHOTO

HACTPOIOBAHHA Us 3a6e3re e HH st B3AEMOZi 3 KOPHCTyBadamu (sik
KOHKPETHUMM BUKOHABLIMH, TaK | POrPaMHHMH CHCTEMaMM).

[le 103BONUTH CUCTEMHNM AHATITHKAM BU3HAUMTH LISAXH BAOC-
KOHAJICHHS! ICHYFOHX NPOLIECIB 3 TOUKH 30PY iX ONTUMIZALII 1 MOK-
nnBoi apromarusauii. [Tpu pomy pobuThes hopmanizaiis, CH-
creMaTH3aLis i crpykTypHsanis 3ib6paHoi Ta anani3oBaHol in(bop-‘
malii, 1o Hagam Modxe OyTH 3aCTOCOBAHO MPH HANAIUTYBAHHI
NMPOrpaMHMX CHCTEM, HANPUKJAA NP noOyoBi MOAEN AaHNX
B PDM-cucremi, po3pobui 6a3 ranux Ta ix.

HacTynuuii eran — oprasizyBaTH miiroTOBKy BUPOOHUIITBA
TaK, o6 BUNYCKATH JOKYMEHTALIO B HIOYOMY Ha MiNPHEMCTB
indopmauiiinomy npocropi. st iporo HeoOxinno, wob cncremu
sasoay 1| LIKB-npoexranTa 0OMiHOBamcs imbopmauigo B ABTO-
MaTUYHOMY PEKHMMI Ha PiBHI CHCTEMH, a KOPUCTYBadl, 3 ypaxy-
BaHHM X TTOBHOBaXKEH b, OTpUMYyBaIH 6 Heobxinny inpopmanio.

3acmocysanus indpopmayianux PDM/CAD/CAM-cucmenm.
OiHKM i3 HaliBaKIMBILIMX HANPsMIB inpoOpMariiiiHoro 3abe3rne-
yenns Bepdi € 3acrocysanns cyqacuux 3acobis PDM/CAD/CAM-
CHCTEM IPH TPHBUMIPHOMY EIEKTPOHHOMY MO/IE/IOBaHHiI BUPoOIB
y 1IpPOLEC] iX IPOEKTYBaHHs, MArOTOBKH BUPOOHHMIITBA i Oy/iB-
uuirea. Taki CHCTEMH CKIIaZIAIoTh SIPO NPOrPaMHO-METOANYHOTO
KOMILIEKCY, 1110 BMKOHYE KOMIT'IOTEPHE MPOEKTYBaHHs 1 MiAro-
ToBky BupobHuirea. Komn'torepHe npoekryBatHsi J03BOJISIE CKO-
POTHTH TUMYACOBI i MaTEpiaJibHi BUTPATH, MABMLIHTH MPOAYK-
TUBHICTb Npau i IKICTH MPOAYKIY, 1110 BUPOOIAETELC, 1 5K Pe3yJib-
Tar — 30UILILUTH KOHKYPEHTOCTIPOMOXKHICTD TIJINPHUEMCTBA HA
BHYTPILIHLOMY i MIKHAPOJHOMY PHHKAX.

Cyuacui PDM/CAD/CAM-cucTtemu, o nporoHyoThLCs Ipo-
BigHumu (ipmamu, nobynosani Ha MDKHAPOJAHHX CTAHAAPTAX
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1 po3paxoBaHi Ha poOOTY 3 BHKOPHCTAHHSM €JIEKTPOHHHX MAKETIB
BUPOOIB Ta 3 EIEKTPOHHOI JOKYMEHTALI€I0, sika POPMYETHCs Ha
OCHOBI LIMX MakeTiB. Mixknapozati PLM-cranaapti, y Tomy unchi
psn cynHoOyiiBHUX NPHKIAAHHX MPOTOKOJIB, MPOAOBKYIOTh aK-
THUBHO po3pobnsaTHcs 1 "BOynoByBatHcs" B HOBI BepCii aBTOMATH-
30BAHUX CHCTEM.
Amuania craHy rajy3si B YaCTHHi 3aCTOCYBaHHS1 aBTOMATH30Ba-~
HHX CHCTEM I10Ka3Ye, 110 JKOJIHE rajiy3ese npoektHe abo BUpoO-
HUYE MIANPHEMCTBO HE MA€E 3aBEPLICHHX CYHACHHX CHCTEM MPO-
€KTyBaHHs MiArOTOBKH BUPOOHHLTBA CyaHa s noOya0BH Mo-
BHOI 1M(poBoi Mozeni cyaHa, — 1€ € HEOOXIIHO YMOBOIO 115
MOBHOLIHHOTO BripoBapkeHHst PLM-rexnosoriii. Pasom 3 Tim,
kozHa i3 cyuachux PDM/CAD/CAM-cucteMm (sik yHiBepcanbHuxX
3arajibHOMal HHOOYIIBHOTO 3aCTOCY BAHHSI, TAK i CIELiali30BaHHX
CyaHOOyIBHIX) HE MOsKe 3a0e3MeHnTH MiATPUMKY BCIX HANIPSIMKIB
MPOEKTYBAHHSA Ta MArOTOBKM BUPOOHHITBA. TOMY HEMHHYUYHM
€ BUKOPUCTaHHs Ha BepQi AEKIIbKOX Pi3HUX cucTeM [25].
Crpareriuni pilieHHs B 4aCTHHI PO3BUTKY Ha MiANPHEMCTBI
CAD/CAM-cucrem nosuuHi GazyBaTucs Ha npuiiHsTiii nepenex-
THBHIi porpami cyiHoOyayBaHHsl, Cy4aCcHOMY CTaHi | TeH eH1Li
PO3BHUTKY LIMX CHCTEM, KOH(DIrypaLii mporpaMHUX MpoayKTiB, sk
3aCTOCOBYIOTBCS JUISl IPOEKTYBAHHS 1 MIATOTOBKH BUPOOHULITBA,
o cknanacs ae-paxro. Takoxk HEOOXiAHO BHKOHATH PO3pOOKY
BUMOT 10 CKJIajly TEXHIYHOT iH(opMaLlii MPOeKTHOT eNeKTPOHHOT
MOJIeJIi CKJIATHOTO TEXHIYHOTO BUPODY, sika HeOOXiHA | JOCTATHS
st eeKTHBHOTO BHKOHAHHS MiAroToBKM BUpoOHHLTBEA. Crio-
4aTKy Mae posrasjaarucs koprnycoobpobHe i cknapanbHO-
3BaproBasibHe BUPOOHMLTBO. Heobxinna noBHOTA | KOPEKTHICTD
MOAAHHs IaHuX y Mozieni, mo copmosana 8 CAD i PDM-mosy-
X, 03BOJIMTH ICTOTHO CIPOCTHTH (HOPMYBaHHS i BUIYCK HA
Bep(i PyHKLIOHATBHOT pOBOUOT MOKYMEHTALII.
Sk ocHoBHa inTerpyroua arka Mix pisuumu CAD/CAM-cu-
cremamu rnosrHHa Buctynaru PDM-cucrema, sika Ha CbOroHIIIHIi
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1. AT OTOBKA BUPOGHUIITBA B CY}IHOBY}IYBAHHI...

JieHb CTae lHTCl‘paTOpOM m(bopmauluﬂoro MPOCTOPY HE TUILKH
B MEKaX OJIHOIO KOHKPETHOTO MiANPUEMCTBA, a i1 17151 TaK 3BaHOTO
BIpPTYATLHOTO NIANPUEMCTBA, 1O BKIIIOYAE BCi OpraHizawtii, ki GepyTs
YUACTh Y JKHTTEBOMY LMK BUPOGY, Bi/ IPOEKTYBaHHS JI0 yTHII3ALLi.

[Tpu Bukopucranni PDM-cuctem 3anaua noOynoBu TpaHcis-
Topis (TpaHcnopTHUX (aiinis) MiXk CUCTEMaMH NEPEXOANTD B 3a-
nauy nobynosu indopmariiinoi B3aemonii gonarkis 3 PDM, 1o npu
3POCTAHHI KUTBKOCTI JIOZIATKIB 1a€ OUEBUHE 3HIDKEHHS TPYAOBHUTPAT
i niasumenns edexrusrocti indopmariitnoi B3aemonii (puc. 1.4).

[ KOMIUIEKC CAD/CAM/CAE/ERP-CUCTEM

\
( Hacxkpisne i HapAICIILIE NPOCKTYBALIS, cmunit indopmauiiiniii npoetip npoex'ly .

acomaTHBIIC Th AN, iHpopMAIiiita MATPHMKA AHTTEBOTO WHITY BHPOGY,
GaraToBAPIANTHE MPOCKTYBAKMS. ONTHMIZAIIA HAPAMCTPIR NPOeKTY i T. 1.

BuGesen BaGeaneunin v'o1poun mmyexy
Py UKIHONAABLIICT TEXHOHOTIYIICTY i mp,nonmmcm

Texuidna - Huwwka r-‘:'ﬂ':‘
JIOOKOHATTIOTE © cobinaptioms

Puc. 1.4. Iuterpauis nporpamunx 3acobis CAD/CAM/CAE/ERP
Ha Bepdi

Moodeniosanns eupobuuyme i supobuuuux npoyecie. Yce
HIMPLIE 3aCTOCYBAHHSI B CBITOBIH MPAKTHII OTPUMYE MOBHE eJIeK-
TPOHHE MOJEMIOBaHHS BUPOOHULTB i npoueci. Knacuune Bu-
snavenHs MeToy "iMiTauiiine MojetoBaHHs" SIK IHCTPYMEHTApII0
22

2. Bacmocyveanns inchopyayitinux mexnonoii. .

Aocnmmeuuﬂ CKIANHHX CHCTEM HANIEXHTD LIJcnony Bianosio
10 LIbOTO BH3HAYEHHS "IMITaLliiiHe MOZIEIOBAHHS" € €KCIIEPHMEH-
TAJILHOKO | NPHKJIAZIHOIO METOIOJIOTIEI0, LIISAMHM SIKOT € ONUCcaTh
MOBEAIHKY cHCTeMI; noOyayBaTH TeOpil it rinoTesu, siki noscHio-
FOTb CIIOCTEPEIKYBaHY MOBEAIHKY; BHKOPUCTATH Ll TEOPIT LI 1e-
pendauenHst MaiiOyTHBLOT MOBEAIHKM if OLIHKM PI3HUX CTpaTeriii,
o 3abe3neuyoTh PyHKLIOHYBAHHS LIEl CHCTEMH Y pamMKax 00-
MEJKEHb, L0 HAKJIAJAOThCS.

Texunonorii iMITaLiHOrO MOJIEIIOBAHHS € CKJIaI0BOIO YaCTH-
HOKO Cy4aCHOI KoHuenuii e-manufacturing solution — udpposoro
BrUpoOHuLTBa. [Tpn if peanizauii nporpamti 3aco0m € KIIOHOBIHMIL.
Boke Ha paHHIX CTazisiX TEXHOJIOTTYHOIO MPOEKTYBAHHS IMITALLiTHE
MOJIEJIFOBAHHS 1O3BOJIAE. MABUINTH €PEeKTHBHICTL PO3POOKI
TEXHOJOIYHOI YACTHHH MPOEKTIB CyACH, a TAKoK OyAiBHULITBA,
PEKOHCTPYKLIi 1 TEXHOIOTTYHOTO Nepeo30poeHHs CyHOOY I BHIIX
1 CYAHOPEMOHTHHX MiNPHEMCTB; ONITHMI3YBATH CXEMH TEXHOJI0-
MYHUX MOTOKIB, BKJIFOYAI0UH CKJIAJ, TEXHIYHI XapaKTEPHCTHKH i PO3-
MILLEHHS TEXHOJIOMYHOTO YCTATKYBAHHS HA BUPOOHHUHX IJI011AX,
THM CAMUM 3MEHILLIMTH BIPOTIHICTb HeDaKaHMX HACIIJIKIB L1IE /10
no4arky OyAIBHULITBA | YCTAHOBKM OONaIHAHHS TA CKOPOTHTH BIIT-
paTH Ha TeXHIYHE nepeo3OpocHHs | peKOHCprKuilo ui’u'lpu('m-
crBa. OCHOBHHUMM 3aBJIaHHSIMH, 1110 BIIplUJyl()TbCﬂ 1npH po3pooLi
MPOEKTIB PEKOHCTPYKLLi cyzmoﬁymanux nlIIl'lpllCMCTB € CyTTEBE,

B 22,5 pa3u, 3HHIKEHHs TPYIOMICTKOCTI | TEPMIHIB OOYI0BH KOP-
MyciB CyieH. BUpilunuTH nocrasieHi 3aB1aHHsi BAAETbCs 3a PAXYHOK
3aCTOCYBAaHHS Cy4aCHOIO BMCOKOMPOAYKTHBHOIO aBTOMATH30BA-
HOTO 1 pOGOTH30BAHOTO YCTATKYBAHHS TA BHCOKOKOHLIEHTPOBAHIIX
JUKEpes1 eHepril, BKJIIOUAlouH MJ1a3MOB, JIa3epHi it riapoabpaszinsii.

OCHOBHMMH OpraHi3aliiiHO-TEXHOJIOTTYHUM 3aX0AaMH, 110
3a0e3neuyioTh JOCAHEHHS LIei PeKOHCTPYKLIT CyHOOYAIBHIIX
MIANPHEMCTB, €:

— OCBOEHHS TEXHOJIOTT BUFOTOBJICHHS KOPITYCIB CY/IEH 3 Be-
JHKOrabapuTHOro Metanonpokary (JIMCTH po3MipoM Bijt 3,2x 12
10 4,5x16 m);



1L IIATNOTOBKA BMPOBHHI.[TBA B CYAHOB)’}],VBAHHI 1.2. 3acmocyeanns m(])opMmuﬂHux mexnonoziit..

— CTBOPEHHA aBTOMATU30BAHOIO BUTPATHOI'O CKJIay cra.m

Il.i;ui‘s MCTAIONOKATY, 11O iznia
= 3aM1Hf1 MaluH TEIjI0BOro pl3.aHHSl 3 4HCIIOBMM NpPOrpaM- :‘6’;:")"6"‘:“ PN l :;‘3"')';'6’;’:::’“
rum ynpasaiaaam (UI1Y) na cygacni 6ararodyrxuioHanbHi nas- SRS METAIONpOKATY
MOB, Jla3epHi i rispoabpasnsui MamuHmM, WO 3a6e3neuyIoTh MiABu- MeTAIONpOKTY
LIEHY TOYHICTD A€TaNEH, a TAKOXK MEeXaHi3allis NoaBaHHs JIMCTIB il
Ha MaUIMHK | 3HATTS PO3KPOIO;
— PHYTTS1 JINCTOBHX JIETaJIei i3 3aCTOCYBaHHAM pecypco3depi- [ Omucnon i pyerynanon |

raI040i TEXHONOTT MiHi-CHIIOBOI POTALIHHO~IOKAJIBLHOI Hedopmarti,
~ pobornzosata 00pobka nmpodinbHIX 1ETANCH,
— BUIOTOBJICHHSI JieTaeil 3 BeJHKkorabapuTHOro Meraso-
npokary, Mk 06pobin Jissnka 1enosoro

apodiLioro npokary

— YNPOBaPKEHHs MOTOKOBOI JIiHIT CKJIA/IAHHs | 3BAPIOBAHHS e
IIOCKMX CEKLIiH 13 3aCTOCY BAHHAM OJIHOCTOPOHHBOIO ABTOMATH Y- l 1
HOrO 3BAPIOBAHHS MOJOTHHIL 31 3BOPOTHUM (POPMYBAHHSAM LIBA, Jlisisa st o T

— 04 51 KL iB neiias- BYLIOBOTO 1€ < | PHYTOH IHETORIX obpodin

oumteHHs i papOysanHsi cexiiiii kKopiyc CyAeH y crien g KoMK B e
30BAHUX Kamepax, mo 3abe3re4uytoTh OnTUMabHHI TeMeparyp- :
HUIT PEKUM, BUMOIH €KOJIOTTHHOI it BUpoOHuHuoi Gesnexu [2]. \ /

HaiiBax/nMBiliHM HaNPAMOM y/IOCKOHANEHHS POOIT 3 TEXHO- v

. . o s Jlizssica ciaunny Jhin oo s
NIOTTYHOTO MPOEKTYBAHAA MIANPUEMCTB € BIPOBAJPKEHHs IMITa : p— S s
LIHHOTO MOJIEJIIOBAHHS BUPOOHMIITB, 1110 103BOJISIE: KU Ot 1 HOOKIX CoRiit

. . . 18 06 cMunx cekifii
~ CKOPOTHTH TepMiHK po3podku npoekris OyiBHHITBA, pe-

KOHCTPYKILi 1 TEXHONOTYHOrO 1nepeo3dpoeHHs CyHOOYIIBHIX
i Cy/IHOPEMOHTHMX TIANPHEMCTB;

~ 3HU3UTH BUTPATH HA PO3POOKY NPOEKTiB,

— OIITHMI3yBaTH CKJIaJl, TEXHIUHI XapaKTEPHCTHKH i PO3MILIEH-
H TEXHOJIOTYHOIO YCTAaTKyBaHHs Ta CXEMH METAJIONOTOKIB, THM
CaMMM CKOPOTHBILHM BUTPATH HA TEXHiuHE nepeo3dpoents i pe- &
KOHCTPYKLIKO MAMPHEMCTB.

Y cyuacunx ymosax Ha 6a3i norokis koprycoobpobHoro i ckJia-
JAILHO-3BAPIOBANILHOTO Liexis (puc. 1.5) po3pobnena enexrpoHHa
MOJENb AUIHOK nepBUHHOT 00pODKH | TENIOBOTO pi3aHHs MeTa-
Iy KOPIycooOpOOHOTO Liexy.
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Puc. 1.5. Cxema ynkuionanbHux 38'13KiB KOPIycooOpoGHOro
1 CK/1aIa/IbHO-3BaPIOBAIbHOIO BUPOOHHIITB



111 L[lFOTOBKA BUPOGHUIITBA B CYD,HOBYZIVBAHHL..

V xomi A0CIiKeHb 6ym1 po3po6neH1 AJITOPUTMH pospaxymcy
NPONYCKHOT 31ATHOCTI IISIHOK, BU3HAYEH] (hyHKLIOHAJIbHI 3B'A3KH
i MapuIpyTH pyxy BUpoOIB (JIHCTIB | neTaneii) Mk iX BHpOOHHYHMH
ocepenkamit. Jlo ciazy iMiTauiiHuX MOJENEH BKITIOUEHO OCHOBHE
TPaHCIOPTHE | TEXHONOTTHHE 00MaIHAHHA LeXy (JIMCTONPAaBHIIbHA
MallMHa, aBTOMaTH30BaHa JIiHisi Vst oTepeiHboi 00poOKH JIMCTa,
MALIMHKM TEMIOBOTO Pi3aHHsi, 00CIYroByrol KpaHH, POJIbIraHTH,
nepesanTakyBadi, NPOMiKHI CKJajchbki Maiinanunku). Craru-
CTHYHI laHi, SIKi MOKJIaneHi B OCHOBY PO3PaxyHKOBHX CXeM, 1 aJi-
ropuT™Mu pobOTH ycTaTKyBaHHs OyiM MiArOTOBEHI HAa OCHOB
OCT 5.9526-87. Anauni3 BUpoOHHYOI CHCTEMH 1OKA3aB, 110 OAHHM
i3 KIOYOBHX NMapPaMeTPiB MPH PO3PAXyHKY MPOTYCKHOI 3AaTHOCTI
LeXy i 3aBaHTaKEHHs TEXHOJIOTTYHOIO YCTATKyBaHHs € 4ac pi3aHHs
JMCTa. 3a J0TOMOrol0 MoJieell BUKOHYBAIACh TaKOXK OLIHKA
MPONYCKHOI 3aTHOCTI ALISHKU MOnepeiHboi 00poOKkH JIHCTOBOIO
meTtajy i AUISIHKH TeMJIOBOTO Pi3aHHs, a TaKOXK 3aBaHTaKCHHA
YCHOIO TEXHOIOMUHOTO 1 TPAHCHIOPTHOTO OOJIa/HAHHS LIEXY.

BukopucTaHHs iMiTauiiiHux mozeneii cnpusiec epekruBHOMY
PILLIEHHIO 3aBJAHb ONTHMI3ALIT BUPOOHHUMX CHCTEM i TEXHONOT Y-
HHX POLIECB 3aroTiBeabHOro BupodHuirea Bepdi. Taki moaen
MO3KYTh BUCTYNATH 5K MPOCTHIT | epeKTUBHMIT IHCTPYMEHT LIS
NPOrHO3yBaHHs MOMKJINBHX CHTYauiii Ta yXBaneHHs 0OrpyHTO-
BAHHX PILIEHB 110 ONEPATUBHOMY YIPABJIIHHIO IIAHKOIO (LIEXOM).
Bown 103BOMSIOTH 3a0€3MeUNTH ONTHMI3ALIO CKIAY | XapaKTe-
pucTHK 00nafHaHHs MpU po3poOLIi NPOEKTIB TEXHIYHOrO nepe-
036poeHHs ii peKoHCTPYKLi CyHOOYAiBHIX BUPOOHHMLITB 31 3HM-
JKEHHSIM BUTPAT Ha peKoHCTpyKito o 10-15 % [2].

Y HACTYNHHIi 4aC HA NEPELOBHX CyAHOOYNIBHUX MiATPUEM-
crBax 3 BUKOpMCTaHHAM cyuvacHux IT peanisyloTbesi HACTYMHI
Gisnec-ghynryii, 1o BKIIOYAIOTH NAroTOBKY BUpoOHMuTEa [ 12]:

|. Vapaeainusn oanumu npo 6upié (KOHCTPYKTOPChKA JIOKY-
MEHTAallisl, KOHCTPYKTOpPChbKa CTPyKTypa BUPOOY, TeXHONMOriuHa
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cTpykTypa BupoOy (iepapxisi miaHOBO-00JIIKOBHX OAMHHLb), Ma-
TepiajibHI BIAOMOCTI, BIAOMOCTI TPYIAOMICTKOCTI, KOMITJIEKTYBaJIbHI
BIZIOMOCTI, PO3paxyHKOBHI OJIOK).

2. Ilnanysanns eupodbnuymea (nnavyBantsi BUPOOHHULTBA,
CKJIAZIaHHA 1 aKTyasi3auisi njiaHy BUPOOHMLTBA, 3aBaHTAKEHHS
pecypceiB i MOTY)KHOCTEHH).

3. Vpaeninus eupobnuymeom (ynpasninus Hapsiaamu, 001K
poOOTH MAPSHUKIB, BUPOOHUUMIA PYX, YIIPABJIIHHS IHCTPYMEHTOM).

4. Vnpaeainns sicicmio (ynpasiitus noOyIloBHUMH MOCBI/I-
UEHHSMH, YIPABJIHHS MOCBIAYEHHIMH MPUITMATbHO-3/1aBAJIbHUX
pobir).

5. Vnpaeninns socummesum yuriom 6upody (niarpuMKa sKnuT-
TEBOIO LIMKJTy 3aMOBJIEHb, BUBAHTaXkeHHs aHnuXx y PDM-cucremy
YNpaBiHHS JaHUMH 1TPO BUPIO 3aMOBHIKA).

6. Lanexkmponmnuit Ookymenmoobiz (€MHNI eNEeKTPOHHMIT apXiB
KOHCTPYKTOPCHKOT | TEXHOJIOTTHHOT JIOKYMEHTALIT, €AMHHIT ek~
TPOHHMI apXiB pOOOUNX Ta AIMIHICTPATHBHUX AOKYMEHTIB, Map-
wpyTH 06pOOKHK JOKYMEHTIB, IHCTPYMEHTH KOJIEKTHBHOI poboTH
3 IOKYMEHTaMH, yIPaBJIiHHS 3MIHAMH B JJOKYMEHTAX).

7. Ihanysanus sakynox (06pobka norped i 3asBOK HA 3aKYTIKY,
KaTanor BUpOOHMKIB, YyCTATKYBAaHHS it MaTepiajiB, NOPIBHIHHS
NpOMNoO3uLiii i BUOIP ONTHMAJILHUX MPONO3ULIH MOCTAYAIbLHHKIB,
(bopmyBaHHs M1aHiB 3aKyMOK Ta KOHTPOJIb BUKOHAHHS).

8. Vnpaeninus saxynkamu i exnadom (po3milLieHHs 3aMOBJIEHb
Ha 3aKynky, 00K HaJXO/KeHb YCTATKyBaHHs il Marepiais, Oa-
raToBUMIpHA CTPYKTYypa CKIaziB (cTenaski, ocepeaki), 30epirats
YCTaTKyBaHH: i MaTepiasiB MiJi 3aMOBJICHHS, TPOEKT; BHia4a yc-
TaTKyBaHHs i MaTepianiB y podoTy).

9. Vnpaeninnusn sacobamu inousioyansnoo saxucmy (HopMu
Buaadi 313, anrponomerpuunmii 06k (po3mip, 3picTiT. A1) npauis-
HUKIB MANPUEMCTBA; IHAMBIAYaIbHUIT 00K BHauyi | crincanns 313
cniBpoOiTHHKaM, aBroMaTHyHe (OPMyBaHHS 3asiBOK Ha MPH/I-
Oanns 313).
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10. Vnpa( ninHs mexuivHuM 00 c,'ly.?o(w(;anu}ul ( 10) 1 pemoH-
TamH (enex*rpoumm KaTanor ycTaTKyBaHHs, MIaHyBaHHs pooiT
no TO 1 peMOHTY, MOHITOPHHT CTaHy yCTaTKyBaHHa obnik BU-
Tpar Ha TO i pemonTH).

1. Vapasainns asmompancnopmont (TpancrnoprHuii napk,
BHITHCKA AOPOKHIX JIMCTIB, rutanyBaHHs i 06k TO Ta peMoHTIB
ABTOTPAHCIIOPTY).

12. Vipaeninns enepeopecypeamu (texuidnmii o6k enekrpo-
eHeprii, TeryIoBoi eHeprii, BOAH, TEXHIYHHUX ra3iB, MPOrHO3 CrO-
JKHBAHHS).

13. Kadposuii menedxcsenm (xapposuii 06aik, wrratHuii po3-
iKnaz, Tapudui citku, ananiz GpowHay OrIaTH npai, ynpasiHHs
MepPCOHAIOM).

14. O6aix pobouozo vacy (3minn, rpadikn poboTu, niacymo-
BaHuii 0Onik poGouoro yacy, aBToMaTH4YHE 3anOBHEHHs Tabenis,
IHTErpatlist 3 e1eKTPOHHUMH MPOXITHUMH).

15, Pospaxynox sapodimnoi nnamu (pobora 3 Hapsigamu, miji-
pszHA i aKOpAHa CHCTEMH OIJIATH NpaLy, aHamiTHYHKIT 061iK 1o
3aMOBJICHHSIX, CTATTSIX BUTPAT, TEXHOJIOMTUHUX KOMILIEKTAX, PO3-
paxyHoK 3apoOiTHOT nuiaTH i BIAPaxyBaHb, OTPUMAaHHS PeriiaMmeH-
TOBAHOI 3BITHOCTI).

16. Kopnopamuenuit Human Resource (HR)-nopran (camo-
obenyrosysanns cniBpobitHukis (Employee Self-Service), ouinka,
arecraiisi, TECTYBAHHS, YIPABIiHHS HABYAHHSM).

17. Brooocemyeanns (Gromxeruuii knacudikarop, Oromkern
npoexTiB, GromkeTHuii permament, Gi3Hec-MozienoBanHs, Oo-
JKETHUIH KOHTPOJIB).

18. Vupaecninns ()()20(;1[)/10/0 Oistenicmio (kapToTeka aoro-
BOPIB 1 I0IATKOBHX YOI, IOTOBIPHI yMOBH, LTpadHi caHkLii, ka-
senaapuuii rpadik onnat, y3roikeHHs i Bi3yBaHHS J0TOBOPIB,
KOHTPOJIb BHKOHAHHS I0rOBIpHNUX 3000B'A3aHb).

19, Vupasainua epowocumu kowmamu it pospaxynkamiu
(GankiBchki it KaCOBI OnepaLtii, KOHTPOJIb Ta Y3rOIPKEHHS BUXil-
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HMX ILJIATEXIB, ermma i TO3MKH, MIATIKHUH Kanelmap onepa-
THBHMIT KOHTPOJIb Ta aHa3 AedITOPCHKOI il KPEANTOPCHKOI 3a-
doprosaHocTi).

20. ¥Ynpaerinusn ocnosnumu ¢honoamu (Kaprorexa iHBeHTap-
HUX 00'€KTIB, OKYMEHTa/IbHIH 00K YCiX onepatiii 3 OCHOBHHMH
3aco0amu, OyxraarepecbKuii, MOAATKOBHIA, YIIPaBIiHCbKUH 00K
OCHOBHHX 3aC00IB).

21. byxeanmepcskuil, nOO@mMKoBd, ynpasiincsxuit oonix (as-
TOMATH30BaHE BUKOHAHHS MPOBOJIOK BIJI IOKYMEHTIB, KaJIbKyJ/Is-
1isi BUTPAT N0 3aMOBJICHHSAX, IIPOEKTAX, MOJIOBHA KHUIra, 000pOTHO-
CaNb/IOBI BIJOMOCTI, JKypHa/iM opyepa, (piHaHcoBa i MOAATKOBA
3BITHICTD).

Jlns peanizauii posrsinyTux Buie 6iznec-(pyHkiii, mo sabes-
NnevyrTh OCHOBHi €ranM XHUTTEBOro LMKIY MPOMUCIOBHUX BH-
pobiB (y HalmOMy BHIAZAKY, Cy/(€H), BAKOPHCTOBYIOTHCA HACTYITHI
OCHOBHI THITH aBTOMaTH30BaHUX CHCTEM, 110 HaBeAeH] Ha puc. 1.6.

Bxasani cucTeMH NiATPHMYIOTH HACTYITHI €TAIH | POLE/Y-
PH B XXHUTTEBOMY LMK cyieH [7]:

—~ CAE — Computer Aided Engineering (asromarnsosani
PO3paxyHKu Ta aHai3);

— CAD — Computer Aided Design (aBromarn30BaHe NpoeK-
TYBaHHS),

— CAM — Computer Aided Manufacturing (aBromaTnsona-
Ha TEXHOJIOTYHA MiJIroTOBKa BUPOOHHUIITBA),

— PDM — Product Data Management (ynpasjiinus npoexT-
HUMH JIAHUMH);

—~ MES — Manufacturing Execution System (BupoGruya sy-
KOHABYa CHCTEMA);

— ERP — Enterprise Resource Planning (nnanysanns i yn-
paBJIiHHS MANPHEMCTBOM);

— MRP-2 — Manufacturing (Material) Requirement
Planning (nnanyBanus BupobHuITBA);
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L IIINOTOBKA BUPOBHMIITBA BCYIHOBY/lYBAHHL...

—SCM — Supply Chain Management (ynpassinms :llaHl;IO;(:
KaMH 1OCTaBoK),

— CRM — Customer Relationship Management (ynpasnin-
HA B3aEMOCTOCYHKAMM i3 3aMOBHHKaMHK),

— SCADA — Supervisory Control And Data Acquisition
(mucneruepcbke ynpasninus BHPOOHI MK npouecamn);

— CNC — Computer Numerical Control (xomr'loTepHe ymc-
JIOBE ynpaBniHHs);

~8&SM — Sales and Service Management (ynpasuinns npo-
faxamu i obenyrosysanmsam);

— CPC— Collaborative Product Commerce (cninbHuit enekr-
poHHMI GizHec).

Hpoexrypans
[linoroska
BHpoOHMIpIBA
CAE} SCM
BupoGuuirmo ra
CAD CAM peanizaigs
/ / \ Excuryarans
PDM ERP SCADA —
MRP-2 CNC Yiaumsamgs
S&SM

MES &=

CPC

Puc. 1.6. Eranu xurresoro umiy CY/ACH Ta CHCTEMH
iX aBTOMaTH3aLii
30

1.2. Bacmocyeanns ingpopmayitinux mexnonociil...

Jlani HABOIMTHCS KOPOTKA XapAKTEPUCTHKA HA3BAHMX €TAIlB
| BIAMOBIAHMX CHCTEM aBTOMATH3ALLIL.

Cyuacni CATTP (abo cicremu CAE/CAD), mo 3a6e3neuyrors
HACKPI3HE NMPOEKTYBaHHs CKJaaHuX BUpoOiB abo, npuHaiiMui,
BMKOHYIOTH OLIBIIICTH NMPOEKTHUX TMPOLEAYpP, MaloTh Garatomo-
nynbHY crpykTypy. Moyl po3pi3HsiOTHCsl CBOEIO OPIEHTALIEIO HA
Pi3Hi NPOEKTHI 3aBJaHHs BIANOBIAHO /IO TUX a00 IHIKMX THUNIB
NpUCTPOIB | KOHCTPYKIiL. [TpH LLOMY BHHHKAIOTL NIPUPOHI NPO-
Onemu, siki nos'sizai 3 noOynoOBOIO 3araibHuxX 6a3 jauux, 3 Bu6o-
pom niporokonis, popmaris aHux Ta inrepdeicie pisHOpiAHMX
MJICKCTEM, 3 OPraHi3al{ielo CIUILHOIO BUKOPHCTAHHSI MOJYJIIB ITPH
rpynogiii poboti. Ll npobnemu nocumowoTses npu BUPOOHUUTBI
CKaiHUX BUPOOIB.

Jlns BupimenHs npobnem cniibHOro GyHKIIOHYBAHHS KOM-
nouentis CATIP pisHoro npusHaueHts po3pobisiroTbes CUCTEMH
YNPaBJIiHHS MPOEKTHUMH AaHMMHU — cuctemn PDM. Bouu a6o
BXOAATH /10 cKiany Mmoayms koHkperHoi CAITP, abo maiors camo-
CTiiiHEe 3HAYEHHSI | MOXKYTh NMPAIIOBATH CHUTLHO 3 pisHumu CATTP.
VYike na eram npoexrysanus norpibHi nocnyru cucremu SCM —
TAK 3BaHA CHCTEMA YIPABJIiHHS NOCTAYAHHSIMH KOMIUIEKTYIOUHX
(Component Supplier Management), sika Ha erani BUpoOHHLTEA
3abe3nedye nocrayaHHs HEOOXIAHUX MaTepiaiB i KOMIIEKTYIO-
anx. ACTIIB, mo cranosnsite ocuosy cucremu CAM, BukoHy-
10Tk cunTe3 TIT 1 nporpam juisi ycratkyBaHHs 3 4HCIIOBUM NPO-
rPaMHUM YTIPABJIHHSIM, BUOIP TEXHONOIMYHOIO YCTATKYBaHHS,
IHCTPYMEHTY, OCHALIEHHS, PO3PAXyHOK HOpM 4acy i T. n. Monyni
cucremu CAM 3a3Buuaii BXOSTH 10 ciuiany po3sunenux CATTP
i Tomy interposani CAIIP bacto nasusaiors cucremamu CAE/
CAD/CAM/PDM [33, 37].

DyHKIT yIpaBaiHHA HA TPOMHCIOBUX MIANPHEMCTBAX BH-
KOHYIOTBCS aBTOMATH30BAHUMH CUCTEMAaMH Ha JIeKIJIbKOX iepap-
XIYHMX PIBHAX. ABTOMATH3AL{IO YIPABNIHHS HA BEPXHIX PIBHSX
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Biz kopriopauii (Bupobunumnx ob'etHanb MANPHEMCTB) JIO 1IEXy
sukoHytoTh ACYII, mo knacudikyiorscs sk cucremn ERP abo
MRP-2. HaiiGinsu po3suneni cucremu ERP Bukonyiors pissi
Giznec-pyHKLi, siki MOB's3aH1 3 IUIAHYBAHHAM BUPOOHUIITBA, 3a-
KyrniBasiMu, 30yTOM MPOAYKLLT, aHAJII30M MEPCTIeKTHB MaPKETHHTY,
ynpasiiHHAM (piHaHCaAMHM, NEPCOHAJIOM, CKJIAJCHKHM FOCHoAap-
cTBOM, 0bstikoM ocHoBHUX (poni i T. 1. Cucremun MRP-2 opien-
TOBaHi B OCHOBHOMY Ha b13Hec-(yHxkuii, 1o 6esnocepentnbo mno-
B's13aH1 3 BAPOOHMIITBOM.

ABTOMAaTHUHI CUCTEMH YIIPABJITHHS TEXHOJIOTTUHHMH MPOILe-
CaMH KOHTPOJIOIOTH | BHKOPHCTOBYIOTH JIaHl, 1O XapaKTepusy-
JOTh CTaH TeXHOJOMUHOro yerarkysarns it npotikanus TI1. Came
iX yacTilie BCbOro Ha3MBAIOTh CHCTEMAMHM ITPOMKCIIOBOI aBTOMA-
Tuzanii. JLis Bukonanns aucnerdepeskux Gynkuiii (36opy it 06-
pobxu nanux npo cran ycrarkysanus i TIT) Ta pozpobku mpo-
rpamuoro 3abesneuens s BOy0BaHOro 0OnajiHauHA 110 CKJIajTy
ACYTII Beogsite cucremy SCADA. Jlns 6esniocepeiHboro npo-
rPaMHOIO YIPaBJIiHHS TEXHONOTYHUM YCTATKYBAHHAM BUKOPHU-
crosyiorb cucremu CNC na 6as3i kKOHTpONEpIB — Crewjiani30BaHHX
KOMIT'FOTEpIB, siKi BOy/0BaHI B TEXHONOITUHE YCTATKYBAHHSI.

Ha erani peanizauii npoykiiii BUKOHYIOThCsl (hyHkuii yrnpas-
.ﬂiHHﬂ BillHOCl’lHaMH i3 3aMOBHHKAMH 7] MOKYILUAMH, TTPOBOAHUTHLCH
aHan3 PUHKOBOI CHTYALll, BU3HAYAIOTHCS MEPCTeKTHBH MOMUTY
Ha TIAHOBaHI 10 Bunycky Bupobu. 11j 3asanus BupiyroThes 3a
nonomoroio cucremu CRM. Mapkerunrosi yHKLji iHOAI TOKIIA-
naiorbes Ha cucremy S&SM, sika, KpiM TOTO, CIYXKHTh JJisi BUPI-
teHHs npobsiem 00CIyroBy BaHHSI.

Ha erani ekcrutyaranii 3aCTOCOBYIOTLCSI CIIELIAII30BaH1 KOM-
M'IOTEPHi CHCTEMM, 3aMHSTI TUTAHHSIMH PEMOHTY, KOHTPOJIIO, Jlia-
FHOCTHKHM ekcrutyaroBannx cucrem. Obcnyrosyiounii nepconan
BUKOPUCTOBYE IHTEPAKTHBHI HABYAJIbHI W TexHIYHI MOCIOHMKHM,
a TAKOXK 3aCO0OM JUIst JIMCTAHLIIHONO KOHCYJILTYBAHHS TIPH MOLIYKY
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1.2. 3acmocyeanns inghopmayiiinux mexnonozii...

HECNPABHOCTEH, MPOrPaMH JUIsi ABTOMATH30BAHOIO 3aMOBJICHHS
aeTaneii 3aMicTh THX, 1o BiaMoBmin, Cinijt 3a3HauuTi, 1o GyHKLji
AESKUX aBTOMATH30BAHUX CUCTEM YaCTO MepeKkpHBAIOTHCS. 30-
kpema, e crocyerbes cucrem ERP 1 MRP-2. Vipasninns map-
keTuHrom moxke Oyrn popyuene sik cucremi ERP, Tak 1 cucremi
CRM abo S&SM.

Ha piinenns oneparuBHHX 3aBJaHb YIIPaBIiHHs [POCKTYBaH-
HsAM, BUPOOHMIITBOM | MapKeTUHTOM OpieHToBaHi cicremu MES,
Bouu Onu3bki 1esikuMi BUKOHYBAaHUMM PYHKIISIMA 10 cHCTeM
ERP, PDM, SCM, S&SM i Biapi3HsOTECS BIjJI HUX cCaMme onepa-
TUBHICTIO, YXBAJICHHSIM PILIE€Hb B PEAILHOMY HaCi, IPUYOMY BaX-
JIMBE 3HAYEHHSI HA/IAETHCS ONTHUMIZALT X PILIeHb 3 YPaXyBaH-
HsIM OTOYHOI IH(OPMALLi PO CTaH yCTaTKyBaHHs 1 POLECIB.

I[TepepaxoBaHi aBTOMATH30BAHI CHCTEMH MOXKYTh MPAIOBa-
TH aBTOHOMHO, sIK CbOTOIHI i BiiOyBaeThes. [pore edexrusnicrs
asromarusaiii Oyjie NOMITHO BUIIA, SIKIIO JIaHl, FeHEPOBAaHI B O/IHiIT
i3 cucrem, GyayTh JOCTYITHI B IHLIMX CHCTEMAX, OCKUILKH PILLIEHHS],
11O MPUITMAIOTLCS B HUX, CTaHyTh Outbin 06rpynToBanumu. 11106
AOCSATTH HAJIEKHOIO PIBHS B3AEMOJIT MPOMMCIOBUX aBTOMATH-
30BAHNX CUCTEM, HeOOXi/IHe CTBOPEHHS €JMHOTO iH(POPMALIFiHO-
r0 NPOCTOPY HE JHIIE HA OKPEMHX MIANPHEMCTBAX, ajie i, o
Olnb BaXIMBO, y paMkax of'enHanns manpuemcrs. Caunuii
inopmariiitnmii npoctip 3abesneuyerses 3assikn yHidikawii sik
(hopmu, Tak i 3micty indopmatiii PO KOHKPETHI BUPOOU Ha Pi3HUX
eranax ix XUTTeBOr0 IUKIY.

Vuichiayis ghopmu nocsiraerbesi BAKOPUCTaAHHSIM CTAHAAPT-
HuxX popmartis i MOB nipecTasienns iHpopmarii B MbKIporpam-
HUX OOMIHAX | PU IOKYMEHTYBaHHI.

Vuighiayist amicmy, 1110 po3yMIETLCS SIK OHO3HAYHA PABMIILHA
IHTEprpeTaLis JAHUX PO KOHKPETHHI BUPIO Ha yCixX eranax Horo
KHTTEBOTO LMKIY, 3a0e3neuyeTses po3pobkoro onTosnorii (Mera-
OMMCIB ) IOAATKIB, 110 3aKpiunooThes y npuknaaaux CALS-npo-
Tokonax [39].



1. NJINOTOBKA BUPOBHHUITBA B CYIHOBY/ITVBAHHL..

Vhidikaliis nepesikis | HAHMEHYBaHL CYMHOCME, ampubynic
i GiOnowens y neBHUX NpeaMETHHX 0OIaCTIX € OCHOBOIO JUIst €11~
HOTO eNleKTpoHHOTo onucy Bupody B CALS-npocropi.

Koumponwsni numanns

1. SIkumu 0cOBIMBOCTSIMH XaPaKTEPU3YETLCS MPOLIEC MIAro-
TOBKM BUPOOHMUTBA HA CYAHOOYIBHOMY TTiZINPHEMCTBI?

2. Slkuii KOMIIEKC NPEACTABIISE Cy4acHa MiZArOTOBKa BHPOO-
HUILTBA B 3araJIbHOMY BUTIISIL?

3. I1{o € xapakrepHuMm st CyiHOOYyBaHHS Ha BiZIMIHY Bt
IHILIHMX rajy3eid IPOMHUCIIOBOro BHpOOHHITBA?

4. HaBecTu cxeMmy Ta CKJIa/{ BUPOOHHUNX 3B'A3KIB OCHOBHUX
1exiB cyHOOyHiBHOI Bepdi.

5. 11lo rake indopmatiiiina Texnonoris?

6. 3 yoro cknapaerbest apromaruzosana I'T?

7. 11lo Take indopmariiina Mmozens Bupody?

8. Ha sixi cucremu cniupaethes indopmaigiina mojens cyHa?

9. SIxi 3aBanns Tpeba BUPIIATH 1151 BAOCKOHANICHHS TIIT0-
TOBKM BUPOOGHHMIITBA y CcynHOOynyBaHHi?

10. o no3BONsE 3AIMCHATH IMITALIITHE MOJIEIOBAHHA Ha
PaHHIX CTAI5IX TEXHOJNOTTYHOTO ITPOEKTYBaHHS

11. SIki oprasizauiiiHO-TEXHONOTIYHI 3aX0M 3a0e3neuyroTh
JMOCATHEHHS [NeH PEKOHCTPYKLi CytHOOYMIBHUX MIANPHEMCTB
y Ham yac?

12. HaBectu cxemy hyHKIIOHANBHUX 3B'S3KIB KOPITycO0Opo6-
HOTO i CKJIaIaIbHO-3BaPIOBAJIBHOIO BUPOOHHLITB.

13. SIxi Gisnec-PyHKIL, 110 BKIIOYAIOTH MATOTOBKY BUPOOHHIL-
TBA, PEANI3YIOTHCS HA NEPEOBHX CYIHOOYIBHIX MiAnpHemMcTBax?

14. HaBecT cxeMy €TariiB JKUTTEBOTO LIMKITY CYIeH Ta CHCTEM
iX aBTOMaTH3ALli.
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2. KOMIUVIEKCHICTb NII'OTOBKU BUPOBHUIITBA
B CY/IHOBY/IYBAHHI

Y cyuqacHMX yMOBaX PO3BHTKY MPOMMCIIOBOCTI BITYM3HAHE
cyaHoOynyBaHHs BUCY BA€ BUMOTH MOCHIIOBHOTO Bi/IPALIIOBAHHS
rOCIO/IAPCHKOTO MEXaHi3My, MoLyKy epexruBHux Gopm i METOAIB
oprasisaiii BupobnuuTBa, J[0 HAHBAKIMBILIKMX CYy4aCHUX Ha-
NPAMIB Y/IOCKOHAJICHHSI OpraHi3aLiii BUPOOHHLTBA CJiijt BisecTH [2]:

— YNPOBAJKEHHs FHYy4KHX (hOPM 1| METO/IIB OpraHisaliii Bupob-
HULTBA, 110 JIO3BONAIOTH ONEPATHBHO BPAXOBYBATH i 3a10BOJIb-
HATH BUMOTH CIIOKHBAYIB;

— YBEICHHsI MPUCKOPEHUX METOAIB PO3POOKH H OCBOEHHS
BUPOOHMIITBA HOBOI KOHKYPEHTOCITPOMOXKHOI Ha CBITOBOMY PiBHI
MPOJIYKLYI;

—1CTOTHE MiZIBUIEHHS AKOCTI POYKILi Ha OCHOBI peanisartii
cucrem 3abe3neuenns sKOCTI M y4acTi B LIbOMY NPaLiBHUKIB,

— 3abe3neyenns puTMivHOI i crilikoi poboTn nignpuemcTs
LJISIXOM YIIPOBAJUKEHHs MPOrpecHBHUX METO/IB OpraHisawii
BHPOOHHYMX MPOLIECIB.

Yei 1i BHMOTM MOYKHA BUKOHATH 3aBJIIKM NPOTPAMHiii ONTH-
mi3anii BUpoOHMIMX npouecis. Yerimuui po3BHTOK MANPHEMCTB
3JIEXKUTD BIJI TEMITIB HAYKOBO-TEXHIYHOTO MIPOIPECY, CKIIa0BOI0
YaCTHHOIO SIKOTO € MPOLEC MINOTOBKH BUPOOHHYOro tmkiy. [Ipu
[PUCKOPEHOMY PO3BUTKY HaiOLIbLIY CKIIAZHICTH MAE repexiz Bijy
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