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Kameneus C. €., llluma H. C.
KuiBcbkuii HaIllOHATBHUIN YHIBEPCUTET TEXHOJIOTIH Ta THU3aiiHy

Mema. Po3pobxa memoody 800CKOHANIEHHSI MEXHONI02IYHOI Ni020MOBKU 8UPOOHUYMEA
3a pAxXyHoK CMEOPEHHs IHMEPAKMUBHOI CUCeMU NPOEKMYB8AHHA MEeXHOJO2IYHUX Npoyecie
CKAAOAHHS 63yMMsL PI3HUX MemoOi8 KpinjieHHA | HeOOXIOHUX MEeXHOLO2IYHUX PO3PAXYHKIG 3
BUKOPUCMAHHAM PeNAYIUHUX 0a3 OAHUX. .

Memoouxa. Teopemuunoro ti MemoOOLO2IYHOI OCHOBOK) OOCIIONCEHHS NOCLYIHCUTU.
MemoOoono2ist po3podKU IHGpoOpMayitiHux cucmem, meopis MOOENO8AHHS CKIAOHUX CUCTEM,
MemoouKa anpiopHo2o paHiCUpy8anHs haxmopis, meopisi 00CHIONCEeHHS onepayit, Memoo
CUCMEMHO-CIPYKIMYPHO2O0 aHANI3y 00'ckmis, memoo Kiacugixayii ma Ko0y8auHs, CmMEopeHHs.
6az oanux. Inghopmayiiino-meopemuunoro 6a3ot0 0ocniodxicenHs OyIU npayi GIMYUSHAHUX MA
3apyOidCHUX 6UEHUX 3 OOCHIONCYBAHUMU MA CYMINCHUM Npobiemu, 2any3esi HOpMU,
MEeXHON02IYHA OOKYMEeHMAayis HOPpMAaAmueHa, eHYUKIoneOudHa ma 008i0K08a limepamypa.

Pesynomamu. bByno po3ensiHymo HauakmyanvHiui memoou KpinjieHHs oemaneti Hu3y
esymms. Cknaoeno 36edenutl nepenix i mampuyi 30ici6 mexHoni02iuHux onepayii CKi1aoanHs
63YMMs  TUMMEBO20, CMPOYEUHO-TUMIMEBO20 Memodi8 KpPINIeHHs, Memoody 2apaqoi
BVIIKAHI3AYIL Ma CMPOYEYHO-2apaYol 8YIKAHI3AYil.

Haykosa nosusna. Komn’tomepuzayis mexHoN02IuHOI Nni020moeKu upoOHUYmMea
83YMMs 3 3aCMOCYBAHHAM PeNayitHoi 6asu OaHux.

Ilpakmuuna 3navumicms. 3anponono8aHo cnocio iHMepaKmueHo2o NPOeKmy8anHs.
MEXHON02IYHO20 NpoYecy BUSOMOBIEHHS. 83YMMs PIZHUX Memooie KpinieHHs (a came
JUMMEBO2O,  CMPOYEUHO-TUMMEBO20,  2apAYOl  VIKAHI3aYii ma CMpOYeyHOo-2apA4ol
8YIKAHI3aYiL) 3 3ACMOCYBAHHAM PeNayitiHoi 6a3u OAHUX.

Knrouoei cnosa: asmomamusayis, 63ymms, mexHor02iYHULL npoyec, Pi3HUX Memooia
KpInienHs, mexHono2is, 6asa 0anux, npocpamHuti npoOyKm, IHMepaxKmueHUL pexicum

ABTOMAaTH3aIlil TEXHOJOTIYHOI MiJrOTOBKM BHMPOOHMIITBA B3YTTS JI03BOJIUTH
OpraHi3yBaTH IPOIIEC BUTOTOBJICHHS B3yTTS 3 YPaxXyBaHHSIM TEXHIYHAX Ta EKOHOMIYHIX BUMOT
BUPOOHHMIITBA, & TAKOX JIOTIOMOXE IiJBUIIUTH KOHKYPEHTOCTIPOMOXKHICTh TOBApy MUITXOM
ypaxyBaHHsI €CTETHYHHX, aHTPONOMETPHYHHX, EKOJOTTYHHX Ta IHIIMX BUMOT CIIOKHBadiB [1].

PoGora copsMoBaHa Ha BHUpILICHHS aKTyaJbHOI MNpoOJeMH 31 CTBOPEHHS
aBTOMATH30BAHOT'O MPOEKTYBAHHS TEXHOJOTIYHOTO MPOIECy BUPOOHUIITBA B3YTTS JIMTTEBOTO
METOAY KpirieHHs [2].

MexaHi30BaHI CHCTEMH TEXHOJOTIYHOI MIJATOTOBKKM — II€ aBTOMATH3aIlisl OKPEMHX
(parMeHTiB MPOEKTYBaHHA TEXHOJOTIYHOI'O TMpPOLECY, B SKUX OOYMCIIOBAJbHA TEXHIKA

BUKOPUCTOBYETHCS JUISI BUPILICHHS OKPEMHUX JIOKAIBHUX 3aBJaHb, TAKHX K O(GOPMIICHHS 1
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BUITYCK TEXHOJIOT1YHOI JOKYMEHTallli, pO3paXxyHOK MOTpeOW B OCHOBHUX Ta JOMOMDKHHUX
MaTepiaiiB, po3paxyHOK PeKHUMIB Ta TEXHIYHE HOpMYBaHHS i iH. [3].

JIOCKOHAIINMH, € TaKi CHCTEMH aBTOMAaTH30BAHOTO MPOEKTYBAHHS TEXHOJIOTIYHHUX
NPOIIECiB, B KUX KOMII IOTEPU3YIOTbCS HE JIMIIE PO3PaxXyHKOBI 1 0pOpMITIOBaIbHI omnepariii,
ajie ¥ JoriuHi (PyHKIIi, 110 BUHUKAIOTh NMPpU (HOpMYyBaHHI TEXHOJOTIYHUX MPOIECIB 0OPOOKH
KOHKpETHHX AeTanei [4]. Taki aBToMaTH30BaHi CUCTEMU BUKOHYIOTh HACTYIHI (YHKITIT:

— ¢opMyBaHHS npoliecy 0OpoOKHU AeTaneil;

—  BUOIp MOCIIJOBHOCTI TEXHOJIOTIYHUX OTEpaIliii;
— BHOIp yCTaTKyBaHHS Ta OCHALICHHS;

— BHOIp JOMMOMDKHUX MaTepialis;

— TeXHIYHe HOPMYBaHHS oreparliii;

— JIpyK KapT TEXHOJOTIYHOI oreparii.

PozButok metoauku npoextyBanHs ACTIIB B3yTT € akTyanbHOIO 33aaueto, i IHTepec
JTOCJIITHUKIB JT0 Ii€] mpobsieMu He cialiae.

VY Bcecoro3HoMy 3a04HOMY 1HCTUTYTI TEKCTHIIBHOI 1 Jierkoi nmpomuciosocti (B3ITJI)
npod. A. B. 3alilOHUKOBCHKUM 1 CHIBPOOITHUKAMH MTPOBOAMINCH POOOTH 31 CTBOPEHHS JIUIIIE
HOBHX KOHCTPYKLIHHUX BHPOOIB 3 MaKCHMaJbHMM BHKOPHCTAHHSIM HOBUX CHHTETHYHHX
MaTepiajgiB 1 KOHCTPYKIIN By3JiB Hu3y B3yTTs. Lli po3poOku noOpe morompkyBaiucs 3
TEXHOJIOTIYHMMH TepelyMOBaMU aBTOMATHU3allii BUPOOHHUIITBA B3YTTS 1 CIHPHUSIOTH
aBTOMAaTH3aIll METOIB BUPOOHHIITBA MPH HEBENUKIM KIIBKOCTI TEXHOJIOTTYHUX MEPEXO/IIB.

BukopuctanHs HOBHX TEXHOJOTIM 1 oOJagHaHb, Ja€ MOXKIUBICTh IIUPOKO
BIIPOBA)KYBAaTH aBTOMATHU3all110 Y B3yTTEBE BUPOOHUIITBO HA HOBUX OpraHi3aliiHO-TEXHIYHUX
MIPUHITAIIAX.

Ilocmanoeka 3a60anns

Ha nanuit MOMeHT piBeHB 1HPOpPMAIITHOTO 3a0€3MeYeHHS TEXHOJIOT1YHOT MiATOTOBKU
BUPOOHUIITBA B3YTTS 1€ HE OyKe€ BUCOKMH. PoOOTM BUeHMX MNpOBIAHMX BY3iB KpaiHU B
OCHOBHOMY CIIpsSIMOBaHI Ha aBToMartm3aiiito TIIB mkipramantepeiHUX BUPOOIB, PO3KPOIO
B3YTTEBHX MaTepiaiiB, BUOOpy Marepiaiis [5].

Jns 30i7bIIeHHs] TPOIYKTUBHOCTI Ta CKOPOYEHHS Yacy IMiJrOTOBKH BHUPOOHUIITBA,
CTalOTh aKTyaJbHUMHM 3aBJaHHS aBTOMATH3allli TEXHOJOTIYHHUX pIllIeHb, TaKUX SK BUOIp
TEXHOJIOTIYHHMX TPOIECIB 1 0oOJagHaHHS 11 BHUTOTOBJICHHS B3YTTS, PO3PaxyHOK KUIBKOCTI

pPOOOYHX 1 ONTUMAIBHOT POTPAMHU.
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OaHuM 3 OCHOBHHMX 3aB/JaHb AaBTOMAaTHM30BaHOI TEXHOJIOTIYHOI MiATOTOBKHU
BUPOOHUIITBA € KOMII IOTE€pH3allisl Mpollecy MPOEKTyBaHHS TEXHOJOTIYHMX IMpoieciB. Ha
JaHUKA dYac BXKE 3alpONOHOBAHO JIEKUIbKA CHCTEM KOMIT'FOTEPHOTO IPOEKTYBAHHS
TEXHOJIOTIYHUX MPOIECIB 13 PI3HUM PiBHEM aBTOMATH3ALIi.

O6'ekTOM IOCIHIIKEHHS 00paHO MPOLEC BUPOOHUIITBA B3YTTS JTUTTEBOIO, CTPOUYEHHO-
JUTTEBOTO METOMAIB KpIIUIGHHS, METOAY rapsA4yoi ByJKaHi3alii Ta CTPOYEHHO-TapSUOi
BYyJIKaHI3aIlii /11 aBTOMATH3allii IPOCKTYBAHHS TEXHOJIOTIYHOTO mporiecy [6].

[Ipenmerom nociimKeHHs € po3poOKa MPOrpaMHOro MPOAYKTY, IO JO3BOJISIE HA OCHOBI
penAuiifHux 6a3 AaHUX B IHTEPAKTHBHOMY PEXKUMI MPOEKTYBAaTH TEXHOJIOTTUHUH MpPOIEC
BUT'OTOBJICHHS B3YTTA [7].

AHamiz [IiSIBHOCTI  MIANPHEMCTB, IO BHPOOJSIOTH B3YTTS, II0Ka3aB 3HAYHE
PO3IIMPEHHSI aCOPTUMEHTY NPOAYKIii, i1 B TeEpIly 4Yepry, HOBHUX Mojenedl B3yTTsa. 3a
JIOTIOMOT'OF0 aBTOMATH3allii BAA€THCS CKOPOTUTH BUTPATH Ta 301IBIINTH OKa3HUKU IPUOYTKY,
MiIBUIIUTU €()EKTUBHICTD 1 TPOYKTUBHICTH JIIHII.

Pe3ynomamu docnioxcens

Ha cygacHoMy erani aBToMaTu3allii MpOEKTYBaHHS aKTyallbHa pO3p00Ka KOMIUIEKCHUX
CHCTEM aBTOMATH30BAaHOTO TPOCKTYBAaHHS 1 BUTOTOBJICHHS, BKJIIOYAIOTh KOHCTPYIOBAHHS
BUPOOIB, TEXHOJIOTIYHE MPOEKTYBaHHS 1 BUTOTOBJIEHHS BHUPOOiB. TeXHOJOTIYHUHE mpoliec, 110
CIPOEKTOBAHMM, MOBUHEH IIBUAKO pearyBaTH Ha 3MiHY BUPOOHHMYMX CHUTYyalii mpouecy

BUTOTOBJIEHHS BUPOOIB.

Jis  MigBUINEHHS aBTOMAaTH3allli CHUCTEM KOMI'FOTEPU30BAHOTO IPOEKTYBAaHHS
TEXHOJIOTIYHHUX MPOLECIB CTAJ0 CTBOPEHHS IHTEPAKTUBHHUX CHUCTEM, y SIKUX il TEXHOJOra i
KOMIT'FOTepa BUKOHYIOTHCS Y B3a€MO3B'SI3KY.

IuTepakTUBHUN NPUHIMO MOOYJOBM aBTOMATHU30BAaHMX CHUCTEM TEXHOJIOTIYHOI
HiArOTOBKU BUPOOHUIITBA Oa3yeThcs Ha opraHizallii 0a3u 1aHUX, sIKa B 3araJIbHOMY BHIIAJIKY €
CYKYIIHICTIO PO3NOJIIIEHUX 0a3:

— 10 MICTSTh BIJOMOCTI IIPO BUKOPHCTOBYBaH1 OCHOBHI Ta JIOTIOMDKHI MaTepiaiy;
— IO MICTSTh BIJOMOCTI PO TEXHOJIOTIYHI OMepallii, Ipo YCTaTKyBaHHs, sSKe

— BHKOPHUCTOBYETHCS Ha MIIMPUEMCTBI, OCHAIIICHHS Ta IHCTPYMEHT;

— apXiB TEXHOJOTIYHUX JTOKYMEHTIB;

— 0a3 JaHuX 10 TOTOBHUX TEXHOJOTIUYHUX PIIICHHSIX.
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3a pe3yapTaTaMu MPOBEACHOTO aHAII3Y JOCHIKYBAaHUX METO/IIB KPITIJICHHS, BUIIJICHO
10 HalO1IBI BAKIIMBUX EKCIUTyaTAIliHHUX (AaKTOPIB PI3HUX BUJIIB ITiJIOIIOB Y B3YTTi 3 BEPXOM
31 mWKipH, sAKi BKIoYeHi B ankery: Nel — maca migomBu; Ne2 — omip koB3aHHIO; Ne3 — ormip
ctupansst; Ne4 — minHicTh; NoS — MIIHICTh KPIIUICHHS A0 BEPXY IIKIpSHOTO B3YTTs; Neb —
CTIHKICTB 10 Oaratopa3zoBoro BUTHHY; No7 — MOpPO30CTiiKicTh; No§ — TepMOIUIaCTUUHICTh; No9
— Benuki rpyHTro3aneny; Nel( — macinob6en3octiiikicts (MBC).

[Ticns woro Oyna moOymoBaHa aiarpama paris (puc. 1).

CyTTeBO 3HAYYNIMMH YUHHUKAMH, SIKi BIUIMBAIOTh HA SKICTh 1 EKCIUTyaTalliiHi
BJIACTUBOCTI Ii/IOIIOB B3YTTSI IUTTEBOTO METOIA KPITUJICHHS €:

X10— MBC, KIIIC;

X4 — MILHICTE;

X3— orip CTUpaHHS,

Xg— TEPMOIUTACTHYHICTb ;

X5 — MILHICTB KPITUICHHS A0 BEPXY LIKIPSHOTO;

X7 — MOPO30CTIMKICTb.

0,4

0,35

0,3 +

0,25 +

0,2 +

015 + — — —

01 +H——B—N——

005 ~ —

X10 X4 X3 X8 X5 X7 X6 X2 X9 X1

Puc. 1. Anpiopna giarpama paHris s po3risiHyTux GpakrTopis

Buxonsuu 3 pe3ynbTariB MPOBEAECHOTO EKCIEPUMEHTY, OyIIO CKIAJACHO MOPIBHSIIbHY
TaOIMITIO PI3HUX BUJIIB IT1JIONIOB, Ta 3pO0JIEHO BUCHOBOK IIPO TE€, IO ISl B3YTTS 3 BEPXOM 3i
IKipW HaWOUIbII mepeBakHUME BuAamu mifomoB € CITY / IIY — nBomrapoBi IiJIONIBH,
JBOIIAPOBI MigomBy ryma (Hitpui) / ITY i onHOmIapoBi MiJOUIBY 3 TyMH (HITPHII).

J1st TOCATHEHHS ITOCTaBJICHOT METH OyJI0 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH PEIISLIIHI

0a3u nmanux. Pemsiiina 0a3za maHux — 1ie 06a3a gaHUX, MOOyJ0BaHA HAa OCHOBI PESIIHHOT
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MOJIeJI, 1110 Ma€ TaOJIMYHUN CIOCiO TpeICTaBICHHs JaHUX 1 33Ja€ThCsl HAOOPOM OJHOPITHUX
Ta0uIh, SKi 00’ eaHaH1 Mk coboro. Taka (hopma opranizaiii poOUTh MOKIUBHUM CKOPOTHTH
nyomroBanHs iH(opmamii B 06a3l maHWX, 1, SK HACHIJOK, 3MEHIIHTH ii 00'eM, mpoTe
3a0e3nmeunBIIN  JAOCTYH 10 Bci€i iH(opmamii 3a paxyHOK BiINOBIIHUX 3anuTiB. Jlims
MIPOCKTYBaHHS B3YTTsI Pi3HUX METOJMIB KPIIJICHHS, Oyau po3poOsieHi HeoOXiaHi Tabniwuil, a
TAaKOX BU3HAYEHI CIIOCOOH iX B3aeMoIll MiX COOO¥0.

Cxema 6a3u JaHUX MPOEKTYBAHHS TEXHOJIOTTYHOTO MPOIIECy 300pakeHa Ha puc. 2.

| =7 Cxema ganHbix

TexnlMpouecc
Moges v
;Aerm ¥ ntp = Onepauyna
KO, o
M: ens ;'g - NO ;|
. E K
MonHoeH Mogene & G0
MeToakp Oper OBnagHaHHA 1
T Koa - Mame =
Cm3agaHue Mame
Tun TexProc
ABTOR CBnagHaHHA
Mapka — Cbladn
Aata MameQbl - =
Tunosaa HazHaueH HE
DoTo XapakTepucTHED
MeTtoan kpinnenss Tex xapakTep
¥ Mmk MowHocTe FpOnepay
Metody Kr WwpuHa ~ ®w
rny6uHa Tpyna
MpousEogUTENE
CTpaHa
Twn oBn =l @oTo
Kog doTo.FileData
Tun PoTo.FileName
Tun2 PoTo.FileType
Bug
Onepay

Puc. 2. Cxema 6a3u 1aHUX NPOEKTYBAHHS TEXHOJIOTIYHOI0 MpoIecy

Bbyno mpoaHanmizoBaHO TEXHOJOTIYHI MPOIECH CKJIAJaHHSA B3YTTSA PI3HUX METOJIB
KpituleHHss 1 BHOpaHi s KOMII'IOTEPHOTO MPOEKTYBAHHS TEXHOJIOTIYHOIO MpPOLECY
BUPOOHUIITBA CIM TPyl omeparliii, KoTpi O0yiau BHeCeH! 0 BIANOBIAHOI TaOnMIl 0a3u AaHUX

(puc. 3).

|j pOnepay
N - Ipyna ~ | Jobasums none
+ 1 MiaroToBka 3aroTOBOK
+ 2 MNiAroToBKa KONOAOK Ta YCTINOK
£ 3 ©opmyBaHHA 2aroTOBOK HA KONOJKaX
+ 4 MigroToBka cnigy 4o NPUKPINAeHHA NigoWos
¥ 5 MigroToBka Ta NPUKPINAEHHA NISOWOE Ta Kabaykis
S 6 MexaHiuHe oBpobneHHA Ta CNOPALMEHHA BIYTTA
¥ 7 ONopAL#eHHA BEpXY B3YTTA
*

Puc. 3. I'pynu onepauii

[Iporiec IHTEpaKTUBHOTO MPOEKTYBAHHS TEXHOJIOTTYHOTO MPOIIECY BUPOOHUIITBA B3YTTS

MMOYMHAETHCS 3 3aHECEHHS OCHOBHOI iH(OpMAaIlii Mpo MOAENIb A0 BiAMOBIIHOT TaOmui. st
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11bOT0 0YyJ10 po3pobiieHo hopmy (puc. 4), 3a TOOMOTO0 K01 B 0a3y JaHMX 3aHOCHTHCS Ha3Ba
Moxeni, 1l ¢ortorpadis Ta omuc, OOMpPAETHCS METOM KPIMJICHHS, BKa3y€TbCS IPI3BUIIEC

oreparopa, 1o po3podIIse TEXHOJIOTYHHUHN MPOIIEC, Ta 1aTa.

5| Busip Mnnen;"\

3 Onuc Mmogeai ‘ EREN =

Mopens \ A5 JKigodi HammBYepeBHKH

Omnmnc Moneni /Kinoui HaniguepesuK Ha YOMpPLOX 3AMKAX 011
AKIMUEHOZ0 GIONOUUHKY

MeTon KpilTeHHs JIHTEBHIT E“

Po3pobus ‘ HTuwa H.C.

JHara 22.11.2017

O Tunosa Texnonoris

Puc. 4. ®opma cTBOpeHHS ONMCY MOJeJIi B3YTTH

VY tabmuui «Mogeni», 30upaeTscs iHpOpMAaIis PO MOAENTI, UIA SKHX BXe OYIo
pO3po0JIEHO TEXHOJOTIYHUN TMPOIEC YW TUIIOBI TEXHOJOT1i BUPOOHUIITBA B3yTTs. BoHa
MICTUTh: HallMEHyBaHHs MOjeJi, omuc, ¢ororpadiro, METO KpIIUIEHHS, 3MiHHE 3aBIaHHS
BUPOOHHUIITBA Ta MPI3BUIIE aBTOpa i JaTy po3po0IeHHS TEXHOJIOTTYHOTO MapIIPyTYy.

CrpykTypa onucy JaHOi TaOnULlI IpUBEACHA Ha pHC. O.

-
=/ Tnaswas  Cosasnme  Brewnue gambbie  PagoTa ¢ Gasami AaHHb KoHcTRyKTOR
El @ —1,  J=BcrasuTs crpoku _:JQJ]
== — = yaanuTe crpokn = =
Pexum || [Kniouesoe|NocrponTens Mposepka . CTpanmua MHaekce!
- none yonoswi £l CTONGEW MOACTAHOEOK || cooiicrs
Pexunmel Cepenc MoKazaTk MK CKPETE
Bce obbekTnl Access  ~ | <« || =] Mopenn ||
Mouck.. yel Hma nona Twun BaHHbIX OonucaHue
Tabnmue reup | LLEEYY Cuetunk Ne
B rponepay [7] Mogenb TeKCTOBbIA Ha3eaHMe moaenu
- . MNonHoeH TeKcToBbIA onMcaHWe mogenw
MeToau kpinaerna MeTonKp Yucnosoi MeToa kpenneHna
= wogemn Cm3anaHue Yucnosor CMeHHOE 3aaaHMe (4nA pacueTa o6opyaoBaHKUA)
B oenagHakHa ABTOp TeKcToBbIA AsTOp
ata ata/Bpema aTa coznaHua
[ Onepauma o Aara/ep - o o
Tunoean Noruueckuin £CNM TUIMOBAA TEXHONOMMA
B Texunpouece i | ®oTo Mone obvexta OLE poTo monenn
B3 Tun oea
Zanpoce: 2
= 3 06nagn2
25 3 O6nagHaHHa
CeolicTea nons
= 3 0onepau
Q6wne
1 3 Onepaum i Moacranoska
[ ||| |Pasmep noaa AnuHHoe uenoe
=‘3=:| 3 Texd npouecc OTUET HoBbie sHaYeHUA NocnegosaTencHele
@apmaT nona
E 3 TexnMpouecc
= pou Noanuce
B 3Tunoén VIHAEKCMPOEAHHOE None  Ja (COEM3ASHNA HE JONyCKakToa)
p CuapT-Tern
(51 37N Otuer BHIPaBEHMEaHWE TeKoTa OBuwes
2 oOnepauws s O6ngn
25 Onepauws 3anpac
Popm =
E=] Busip mogeni
E5] Busip Tex npouecy 2

Puc. 5. Crpykrypa Tabauui « Moaean»
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Tabnuns «Onepauus» MICTUTh HEPENiK Ta OMKC YCIX omnepaliii BUpOOHUIITBA B3YTTH,
AKl 3rpynoBaHi mo AutbHULAX (Tabmuns «['pOmepany») i meTonam KpirsieHHsS (TaOmauis
«MeToau KpiIUIeHHS»), @ TAKOXK TEXHOJIOTIYHI HOPMAaTHUBHU Ta BUMOTH 10 BUKOHAHHSI OTIeparii
1 MOXJIMBE YCTaTKyBaHHS.

Tabnuus «Texullpouec» npeacrasiise co600 HASIBHICTh YC1X TEXHOJIOTIYHUX ONepariii
KOHKPETHOI'0 BUAY B3yTTA, onucaHoro B tabnuui «Moaenuy. [Tonem Mopenb, 301CHIOETHCS
3B’S[30K MK JBOMAa TaOJIHIISIMHU.

Tabmuns «O0magHaHHS» MICTHTH 1H(GOpPMAII0 TPO YCTaTKYBaHHS 13 BCiMa HOTO
TEeXHIYHUMHU XapaKTEePUCTUKAMHU, TAKUMHU SK: HaHMEHYBaHHs, rabapuTH, MOTYXHICTb, QipMy
BUPOOHHUKA, MPOYKTUBHICTh Ta Horo ¢ororpadito.

3a JOMOMOTOI0 3alMTIB MOXHA JI0J]aBaTH, 3MIHIOBaTH, BUAAIATH iHPOpMariro 3 6a3u
JAHWUX, KOTP1 HAIAl0Th 3MOT'Y MATOTOBUTH HEOOXiAHY iH(opMarllito st popm Ta 3BITIB.

Jlns BBeAGHHsA Ta KOpUTyBaHHA 1H(QopMmamii mpo o6naaHaHHS, OyJI0 CTBOPEHO

BiANOBIAHY Gopmy (puc. 6).

O0GnanHaHHS |;u111 OTIOPSTKEHHS HH3Y B3YTTA E| Koz

Mapxa Bnpoﬁmll(| Hiveyyuna ‘ ‘ |

TIpHsnadena 1y onepaui ﬂ Hadszauua 3a20Mmoeok Ha MEManesi Konodxu

\Mauuna 017 6UzOMOETEHHA TUMOZ0 83ymma

XapaKTepHcTHKA
Moniyp ops ik 4 MOWURA 3 6EPXHIN NIOKTIOUEHHAM HpeC-
gopy. Tinia sxarouae 24 nocadounux nozuuiii i 0036018 aumu nidoweu oas 12 nap
G3YMNA 00ROUACHD, NosHUH 6020 Bauzbre 20 monH, AKull 6xTIOYAE 6 cele pany §
DOHOMINCHY MAUILHHY YCHAROGKY.

Cuposunow 014 TUMMA CIYHCUME ZYMO6Q cMPiuka, AKG HadXedums sid
ra i A

A

TexHiMHa XAPAKTEPHCTHER
Pozmipu npec-gpopmu 420x 200x 600.
\Huxche 3ycuaia zamucky npec-gopau: 70 KN
Marcumarsra weudricms ynpuckysanus: 75 zp. / Cex.
Tounicmy ynpuckysanna: + 0.3%
Tiamemp inxceruitinozo wnexa: G235 wn.

T | 7 |iBr lpaa| a0 o Tamn 10|l

Puc. 6. ®@opma BBoay Ta KOpUryBaHHs iHpopmauii o01aHaAHHS

Jliist Toro, 1106 3anoBHUTH Tabnwuito «Orepanys», 0yJio CTBOPEHO (hopMy, 110 JO3BOJISIE
KOPUTYBaTH i CTBOprOBaTH HOBI 3amucu (puc. 7). Koxxuuii 3amvic Mae Ha3By orepariii, MeToJ
KPIIJICHHS, ONFC TEXHOJIOTTYHUX HOPMAaTHBIB Ta 00JIaJHAHHS, IKOMY HaTaeThes riepeBara. Koxna

oreparis 11eHTUDIKYETHCS TIITHKOIO, Ha K1 BUKOHYETHCS i METOJIOM KPITUICHHS B3YTTI.
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==| Tex Onepaumm

w

TexHOIOTIUHA OmIepAaIlis

MeTon kpimmenss |9 IE‘ Tumesuil

Omeprrit 2 El ITidzomoexa KoTodoK Ma YEmLIor
HuUtieHHA KOT000K

Tex Hopmatien Tyt Hbsx, ryBKa, KHCTE, €MHICTE 3 PIIHHO 715 3MHEaHHS

O6manmanzs HIII1-3-0)

Puc. 7. ®opma BBOAY Ta KOPUT'YBAaHHS iH(pOpMALil TEXHOJIOTIYHOI onepauil

JU1st TEXHOJIOTIYHOTO MPOIeCy BUPOOHUIITBA B3YTTS B IHTEPAKTUBHOMY PEKUMI, OyII0
po3pobiieno dopmy «Bubip Tex mpomecy» (puc. 8). Illamka manoi ¢opMu aBTOMATUYIHO
HEPEHOCUTHCS 3 MonepeaHboi GopMu BUOOPY MOAEI, 110 XapaKTepU3ye MOJIENb B3YTTs, Ui
AKO1 i po3po0IIsgeThest TeXHOIOr1sL. OneparopoM NPOBOAUTHCS BUOIP TEXHOIOTIYHOTO IPOLIECY
MOCJTIIOBHO B TAOJIMYHIN YacTHHI (HopMu.

Ha mnouatky y apyroMy CTOBMUMKY OOMparlOTh [IISSHKY BHUPOOHHUIITBA, HA SIKIH
BUKOHY€ETbCS TEXHOJIOTIYHa omnepailist. [IoTiM y TpeTboMy CTOBIUMKY 3allpONOHOBAH1 JIMILE Ti
orepatlii, KOTpl BUKOHYIOTbCS Ha JJaHiM JUISHII i omepaTtop 3M0ke BUOpaTH HEOOXIAHY.

B derBeprOMy CTOBMUYMKY aBTOMAaTHYHO 3 SIBJIAIOTBCA TIIBKM HA3BU OMeEparii
BIJIOBIAHMX AUISHII, 3 IKUX OIEepaTop BUOMpae HEOOX1IHY TEXHOJOTIYHY ONepalliio.

3a JIOMOMOTOI0 IT’SITOTO0 CTOBMYMKA MOXHa OOpaTH yCTaTKyBaHHS, 1110, BXXKE € Ha
HiANPUEMCTBI UM 3a3BUYall, BAKOPUCTOBYETHCS HAa 00paHiil onepariii. Bono BigoOpaxaeThbcs y

IOCTOMY CTOBITYUKY.

==] Bw6ip Tex npouecy

! TexHOJIOTTHHAN TpoTiec BUPOOHHAIITBA B

ZKIHOYT RANIGUEPLeUKU HA HOMPBLOX 3AMKAX ONA AKMUBHO20 BIONOYUHKY

A JKiHOYi HATIEYePEeRHKH Jumeeuil H MeTOIA KpilneHHS
Ne TexHoJI0TiYHA onepanis O6.1a1HaBHSA =
1 | &[] 1z]mesip xorodoru s1[=|cixcBI
2 | 7| 2fz|Bemasnennn niguockis (@yerosannz) 34[~|IR (IRLEH - Homwwa)
3 | 8[z| 67| ipwpinienna ocnosnux yemizox 34/~ |mc-c
[ |4 [ [ sz‘cmasm adHuKTE 342:{8—2—0
BERIE 1471?0:‘:2;;2@#6 BOPMYSAHNA N AMKOSOT HACMUH I 3A20MOGKI SEPXY S3VIMA 48~ fultiform, 928 g MATIC
G hd 16? DPpezepyeanHa VERLIKY & M AMKOSIH Hacmuri 53? DVIT-3-0
LERINE IUzHadzmh'Hz 3q20IMOBGKU BEPXY GIVHINA HA KOTNOOKY 1 GCIMAHOSTEHNA| 1 AmKosol wacmuny | 5 z 2
g |10]+| 22[~| 3ecnoncerna sazomonru gepxy e3vmma 51~
| 9 [12[+] 85[<| O6mrzyeania i samazyeanns nockosa-myrosor wacmunu sasemoswu sepxy ssymmana| ||
10 22| ¥ | JamazvearHi 2eneHKOS0T HACMUN L 3A20MOEKY SEPXY E3VIMA HA KIEU-DO3IIAs z 169/P2 ¢b. Svit
1 . Samrzyeanna n'amxosoT HACKMUNL 3A20MOSKI 66PXY S3VIMMA HA KICH-DO3NIas ] 04D, Shén -
[3anmee: 4 € 7wa13 [ v W[ Noucx
ata | 22.12.2017 P02poGue Ilwwa H. C. I Trmosa texmomoris

Puc. 8. ®opma BUOOPY TE€XHOJIOTIYHOI0 MpoIecy
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ABTOMaTHUYHUNA PEKHUM PO3pOOJEHHS TEXHOJOTIYHOrO Mpolecy Iepeadadae BHOIp
TEXHOJIOT1T BUPOOHHUIITBA 3a TUIIOBUMH TEXHOJIOTISIMH Ta 3 ypaxXyBaHHSIM MarepiajiiB 13
MOIaJIBIIIMM BHECEHHSIM KOPUTYBAHHS B IHTEPAKTHBHOMY PEXKHMI.

JlaHuii MeTo/ IHTEPaKTUBHOTO MPOEKTYBAHHS TEXHOJIOTTYHOTO MPOLECY BUPOOHHUIITBA
B3YTTs, HAJIa€ 3MOTY MaTH BBECh IMEPEJiK TEXHOJOTIYHOTO MPOIeCy BUPOOHUIITBA, 8 TAKOXK
MaTepianiB Ta yCTaTKyBaHHS, K1 JIJIs1 IbOTO HEOOX1THI.

basa nanux, sika po3po0iieHa B cepenosuii Microsoft Access, Mae neBHy iHopMmariiro
PO CTPYKTYPHI €JIEMEHTH MPOIIECIB Ta TEXHOJIOTITYHUX OTIepaIliii BATOTOBICHHS B3YTTS Pi3HUX
METO/IB KpiruieHHs. [IporpaMauii mpoayKTH IpeaCTaBlIeHO Yy BUMIIsI (OpM, 3aMHTIB, 3BITIB,
porpaM Ta MakpociB.

Bucnoexu

3a JaHMMHU TPOBENEHOTO aHaJi3y MOCITI/KYBaHHUX METOJIB KpirmuieHHS BuiiieHo 10
HANOUIBII BaXJIMBUX EKCIUTyaTallliHUX (akTOpiB pPI3HUX BUIIB MiJOLIOB Y B3YTTi, 6 3 SIKUX
cyTTeBo 3Hauyi. [Ticas yoro Oyna moOymoBaHa aiarpama paHris.

BignoBimHO 0 TOJOXEHb CHUCTEMHO-CTPYKTYPHOTO aHamidy, OyJ0 BHKOHAHO
dopmartizoBaHHiA OMTUC TEXHOJIOTIYHOTO MPOIIECY BUTOTOBJICHHS B3YTTSI Ta CTBOPEHO 3BEJICHUI
TEXHOJIOTTYHUN MPOLEC (3 MPUCBOEHHAM KOy OIeparii).

Jlis CTBOpPEHHsSI aBTOMATHM30BaHOI CHUCTEMHM TEXHOJIOTIYHOI MiATOTOBKH, a came
CKJIQIaHHS TEXHOJIOT1YHOTO MPOIIecy BUPOOHUIITBA B3YTTs, BUPIIIEHO BUKOPUCTOBYBATH OJIUH
3 HalimommmpeHimMx mnporpamMHux MpoaykTiB Microsoft ACCESS, korpuii nae 3mory

pO3po0IIATH pesIiiiHI 0a3u JaHUX.
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Aemomamuzayusa mexHo102UYECKO NOO20MOGKU RPOU3EOOCMEA 00y8U PA3HBIX
Memooo08 KpenjieHus

Kameney C. E., llluwa H. C.

Kuesckuii nayuonanvHwlll yHUSepcumem mexHono02uil u OU3atiHa

Ilens. Paspabomka memooa CO8epUIEHCMBOBAHUA MEXHONI0SUUECKOU NOO20MOBKU
npou3eoocmea  3a  cuem  CO30QHUA  UHMEPAKMUBHOU  CUCEeMbl  NPOEeKMUpPOBAHUsL
MEXHONO02UHECKUX NPOYEecco8 cOOPKU 00Y8U PA3TUYHBIX MEMOO08 KPENnieHus U HeoOX0OUMbIX
MEeXHOI02ULEeCKUX PACYemo8 C UCNOIb308AHUEM PETAYUOHHBIX 0A3 OAHHUBIX. .

Memoouka. Teopemuueckoii U MemMOOOIOCUHECKOU  OCHOBOU  UCCIE008AHUS
HOCTYAHCUNIU: MEMOOOI02US pa3pAOOMKU UHGOPMAYUOHHBIX CUCEM, MEOPUsL MOOETUPOBAHUS
CILOJCHBIX CUCTEM, MeMOOUKA ANPUOPHO20 PAHICUPOBAHUS (hAKMOPO8, MeopUs UCCIe008aHUS
onepayuti, Memoo CUCMEMHO-CIMPYKMYPHO20 AHAIU3A 00BEeKmMOo8, Memood Kiaccugurayuu u
KOOUposanusi, co30anus 6az oannvix. Mngopmayuonno-meopemuueckoui 6a3oi ucciedos8anus
OvLIU MpyObl OMEUeCMBEHHbIX U 3aAPYOECHBIX VUEHbIX C UCCIedyeMbiMU U CMENCHbLM
npobnemvl, ompaciegvle HOPMbl,  MEXHOI02UYECKAs OOKYMEHmayus HOPMAMmuGHasl,
SHYUKIONEOU4ecKas u Cnpago4Hdas 1umepamypa.

Pezynomamul. boinu paccmompenst akmyanvHble Memoobl KpenjieHus oemanei Hu3a
o06ysu. Cocmasier c800HbIl NEpPeyeHb U Mampuybl COBNAOEHUL MEXHON0SUYeCKUX onepayutl
cOOpKU 00Y8U TUMBEBO2O, CIMPOUEUHO-TUMBEBO2O MEMO0008 KpPenleHUs, Memooa 2opavel
BYIKAHU3AYUU U CIPOYEYHO-2opsYell 8VIKAHUZAYUU.

Hayunas nosusna. Komnvromepusayus mexnono2uyeckoi no020moeKu npou3eo0cmed
00Y8U ¢ npuMeHeHueM perayuoHHoU 6a3vl OaHHBIX.

Ilpakmuueckasn 3HAUUMOCHD. IIpeonooicen cnoco6 UHMEPAKMUBHO20
NPOEKMUPOBAHUSI MEXHOTIO2UYECKO20 NpoYecca uU320moeieHus 00)8u pasiuuHblX Memooos
KpenieHus (a UMEHHO JUMbe8020, CHPOUYEYHO-TUMbEBO20, 20pAYell BYIKAHU3AYUU U
cmpoueyHo-2opayell 8YIKAHU3AYUYU) ¢ NPUMeHeHUeM PerayuoHHOU 0a3bl OaGHHbIX.

Kntouesvie cnoea: asmomamusayus, 006y8b, MexHOI02UYECKUN NPOYECC, PATUYHBIX
Memo008 Kpennienus, mexHonro2us, 6a3a OaHHuLX, NPOSPAMMHBLL NPOOYKM, UHMEPAKMUBHDIL
peoicum

Automation of technological preparation of footwear production of different methods
of fastening

Kamyanets S. Ye., Shysha N. S.

Kyiv National University of Technology and Design

Purpose. Development of the method for improving the technological preparation of
production through the creation of an interactive system for designing technological processes
for the assembly of footwear of various fastening methods and necessary technological
calculations using relational databases.

Methodology. The theoretical and methodological basis of the study were: methodology
of information systems development, the theory of modeling of complex systems, the method of
a priori ranking of factors, the theory of operations research, the method of system and
structural analysis of objects, the method of classification and coding, the creation of
databases. The information-theoretical basis of the research was the work of domestic and
foreign scientists with investigated and related problems, industry norms, technological
documentation normative, encyclopedic and reference literature.

Findings. The most up-to-date methods of fastening details of the bottom of footwear
were considered. A consolidated list and matrices of technological operations for the assembly
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of footwear of injection molding, injection molding methods, hot vulcanization and hot-rolled
vulcanization methods have been made.

Originality. Computerization of technological preparation of shoes production using a
relational database.

Practical value. The method of interactive designing of the process of manufacturing
footwear of various fastening methods (namely casting, slab-cast, hot vulcanization and stroke-
hot vulcanization) with the use of a relational database is proposed.

Keywords: automation, footwear, technological process, various methods of fastening,
technology, database, software product, interactive mode
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