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3acTOCYBaHHS CITKOBUX LIMKJIOTpaM MpU MIaHYBAaHHI Ta
oprasizalii HOTOKOBOTO Oy IiBHULITBA

BuknaneHo pe3ynbTaTH TEOPETHYHOTO JOCTI/KCHHS BHWKOPHCTAHHA iH(popMamiiHOl rTpadikm myst
HAO0YHOTO 300pa’KCHHS IIAHYBAHHS MIOTOKOBOTO OYTIBHUIITBA.

MOTOKOBE OYAiBHUITBO, iHQorpadika, 3axaTka, rpadiku pyxy ManimH i MexaHizmin

Y npoeKkTyBaHHI MOTOKOBOTO OyIiBHUITBA IIHPOKO BUKOPHUCTOBYEThCA 1H(OpMaLiiiHa
rpadika (iHporpadika) mias HAOYHOro 300pakeHHs (Bi3yamizallisi) MPOMUIKHHX 1 OCTaTOYHHX
pe3yJbTaTiB IUTaHyBaHHA. BukopucTaHHs nocsrHeHb iHGorpadii - Hayku npo iHpopmauiiHy
rpadiky AyxKe akTyaJbHO MPH 3pOCTA0Uii CKJIAJHOCTI MPOEKTIB 1 METOAIB iX peai3arii.

Y cy4acHMX yMOBaxX IIMPOKE BHUKOPHUCTAHHS OTPUMYIOTH IiajoroBi (MHTEPAKTHBHO-
rpadiuHi) CUCTEMH, IO JO3BOJSIFOTH JIFOUHI PU BHPOOJICHHI OpPTraHi3aliiiHiX 1 TEXHOJIOTTIHIX
pimeHp BecTd po3MoBy 3 EOM Ha mpuponHiii MOBI MalmTMHHOI rpadiky, MOXKIIHMBOCTI SKOi B
KOPEHl MIHSIOTh 3araJIbHOMPUHHATY METOAMKY PpILICHHS 3aBJaHb OpraHi3alliifHO -
TEXHOJIOTIYHOTO TPOEKTYBAaHHS 1 yHpaBIiHHA Xo#oM podir. TBopde Hadano, IO BHOCHUTHCS
JFOIMHOK, TIOMHOXeHe Ha 3maTHicTb EOM mBuako 1 0e3noMuikoBo oOpoONATH BeTUUE3HY
KUTBKICTh 1H(OpManii, BuaBath ii B KOMMakTHIA rpadivyii ¢opmi TOJOBHA nepesBara
aBTOMATH30BAaHUX CHUCTEM NpoekTyBaHHA 1 ynpasiniHas [1]. Komn'torepHo-rpadiuHa miarpumka
IPYHTYETbCS HAa BiZOOpaKeHHI IUIAHOBAHMUX PE3YJIbTATIB OPraHi3aliifHO-TEXHOJIOTTYHOTO
MPOEKTYBAHHS i ynpaBniHHs{ y BUTISAL nnaHiB-rpa(biKiB (HF) TOOTO €cKi3iB, CXeM, IUJIaHiB,
po3pi3iB, KapTorpam, maiarpam, TriCTOrpaM, IBOMIPHHX 1 I1HIIUX rpadikiB, MO AO3BOJSIOTH
KUTBKICHO 1 SIKICHO OLIHUTH JKUTTE3/ATHICTh 1 €(EeKTHUBHICTh pe3yNbTaTiB (PYHKLIOHYBAHHS
aBTOMATHU30BAHUX CUCTEM B Oy/IBHULITBI.

Ha ocHOBI cucremoTexHiku OyIiBHULITBA, MAIIMHHOI Tpadiku 1 T€OMETPUYHOTO
MOJeNFOBaHHs copMyBanacsi iHporpadis - HaAyKOBO-MPAKTHYHA TUCIUIUTIHA 1 HATIPABJICHHS
1H)KEHEPHOI IiSUTBHOCTI.

IHdorpadis mokarKaHa MOJETIINTH MOAOJAHHS CKIAIHOCTI B po3podui 1 BIIPOBAIKEHHI
OpraHi3alliifHO - TEXHOJIOTIYHOI JOKyMeHTawii mnpoekTiB mnotokosoro OynaiBauurea (I1I16),
3B'513aHOI0 3 OaraTbMa YMHHUKaMHU (CKJIAAHICTh 00'ekTiB 1 Oe3miu ydacHUKIB OyIiBHULTBA,
PI3HOPIHICTE PeCypCiB, MHOTOKPHUTEPIATBHOCTD 1 IMOBIPHICHUI XapakTep BUPOOHULTBA 1 Tak
naini). ToMy nmpaBoMipHe NParHEHHS! BUKOPHCTOBYBATH ISl BUPILICHHS TAaKUX 3aBAAHb JIFOIUHO-
MAIIWHHI, y TOMY YHCIIi iHTepaKTUBHO-TpadiuHi cuctemMu [4].

CiTkoBI  IUKJIOTpaMH  OpTraHi3aliifHO-TEXHOJOTIYHUXOoAeneii  OyniBHMUTBA  Oynu
sanporioHoBaHi C. H. BbynrakoBeim B 1970r. CitkoBa wuMkKiorpaMa Hao4yHHH BimoOpakae
PO3BUTOK OyAiBENPHUX MPOLIECIB B Hacl 1 MPOCTOPi, O3BOJIIE BUKOPUCTOBYBATH 3acobu
OOYHCIIOBANIbHOI TEXHIKH Ui KOHTPOJIO 1 yHpaBiiHHA XoxoM OyaiBHULTBA. llouaTkoBorO
MOJIEJUTEO JUTst TOOYZAOBH CITKOBOI LMKJIOTPAMHU CIYXKHTh LUKJIOrpamMa OyAiBeJIbHOTO MOTOKY IO
3BeIeHHIO 00'ekTy. Y Hei NOBHOCATCS €JIeMEHTH CIThOBUX MOAeNei: poOOTH, OYIKyBaHHS,
3QJIEKHOCTI, TMOAll, NPOHYMEPOBAHI B BIAMOBIAHOCTI 3 OPTaHI3aLIHHO-TEXHOJOTIYHOIO
NOCIIIOBHICTIO X 3BepuieHHs. Lludpose mudpysanas nomiid 1 pobit mo3Bossie 30epiratu B
nam'aTi KOMI'IOTEPHOI TEXHIKM 1H(pOpMaLio mpo MarepialbHO-TEXHIYHI 3aCO0H, TPUBAJICTH 1
BapTICTh OyIIBHUITBA, IO TO3BOJISIE ONEPATUBHO KOHTPOJIIOBATH 1 KOPUTYBATH X1 BHKOHAHHS
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OyniBeTbHO-MOHTXXHUX pOOIT. PO3paxyHKOM CITKOBHX LHMKJIOTpaM IO BIJOMIA METOAHMLI
pO3paxyHKy CITKOBUX rpadikiB Ha Oyab-skiii crazaii Oy[iBHMLTBA BU3HAYAIOTHCS YCi JaHl MPO
poboTH Mepexi, aHAJOTIUHI AaHUM, SIKI OTPUMYIOTh NPHU PO3PAXYHKY 3BUYANHUX CITKOBUX
rpadixis.

Jdnsa  opranizauii OyniBelpbHOro MOTOKY Ha 00'ekTi HEOOXIMHO BHUSBUTH OKpeMi
TEXHOJIOTI4HI BY3JIM a00 IOUIAHKM (3aXBaTKH, SPyCH) 13 3aKIHYCHHM TEXHOJIOTTYHHM IHKJIOM
3BeneHHs. udepenuiarist 00'eKTy Ha TEXHOJOTIUHI BY3JIH 1 JUITHKH BUKOHYETBCS 1O PO3MIPIB,
IO JTO3BOJISIFOTH 3a0e3meyuTr PpoHT podiIT UIsi ONTHMAILHO-MIHIMAJIBPHOTO YHCIIAa BUKOHABLIB 3
OJTHOBAPIaHTHOIO TEXHOJIOTTYHOIO TMOCHIAOBHICTIO BUKOHaHHs poOiT. TexHooris 1 opraHizaris
OyniBeTbHO-MOHTQXKHUX POOIT HAa LBOMY BY3JI, AUISHII ONPalbOBYIOTHCS HAa TEXHOJOTTYHHX
HOpMAJISIX, J1€ MPUBOIATHCS: CKJIAJ MPOLECIB, IO BXOAATh B KOMIUIEKC JUIsi OTPUMAaHHS TOTOBOI
npoaykuii (By3a, MiISTHKY), CTYMiHb PO3WJICHOBYBAHHS MPOIIECIB, MOCTIAOBHICTD 1X BUKOHAHHS
Ha BY3JIl, OUISTHII, MOJKJIMBICTh MO€JHAHHS OKPEMHX IMPOLIECIB HA OJAHOMY BY3JI, AUIAHLI Oe3
MOPYIIEHHS TEXHOJIOTI] 1 3HWKEHHsI MPOAYKTHUBHOCTI Tparll, HeOOXiaHI TEXHOJOITYHI MepepBH,
iX Miclle 1 TPHBAJIICTh, & TAKOX TPHUBAJICTb KOKHOTO mpouecy Ha autsHil. [am Oyayerscs
CITKOBa LIUKJIOTpamMa BUPOOHUITBA POOIT HAa I[bOMY By3Jii, AuUIsSHII. Ha OCHOBI TEXHOJOTIYHHX
HOpMaliell 1 CITKOBHX LUKJIOrpaM OyIiBHULTBA BY3IIB, IUISHOK PO3POOISIOTBCS O0'€KTHI
TEXHOJIOTIYHI HOpMaUli 1 CITKOBI LIUKJIOrpamMH OyaiBHUIITBA.

CitkoBi nmkyiorpamu OyNM amanToBaHi aBTOpaMH MpH Po3podmi 1 BIPOBAIKEHHI
MPOEKTIB IIOTOKOBOTO OyAIBHULITBA HA PiuHI mporpaMu OyIiBEeIbHUX OpraHi3amii.

IIpoekTr MOTOKOBOTO OYAIBHUITBA BKITFOYAIIH:

- 00'exTHI CITKOBI HUKJIOrpaMu Ha OymiBHUOTBO 27-, 60-, 1 90 - KBapTUPHHUX JKUTJIOBUX
OyIUHKIB;

-3BOZHI rpadiky (CITKOBI UKJIOrPaMH) IOTOKOBOrO OyAIBHULITBA HA PIUHI IPOTPAMH;

- rpadiku pyxXy MalIvH | MEXaHI3MIB;

- rpadiku pyxy pobouoi cuiu Ha OyAiBHULTBI Oy AUMHKIB;

- INPEKTUBHI rpadiku OCBOEHHS KalliTAIbHUX BKJIA/ICHB;

- 00'ekTHI JiarpaMy OCBO€EHHS KaIlTAIbHUX BKJIAICHb.

[IpoexTyBaHHS KOMILJIEKCHUX MOTOKIB 3AIHCHIOBANIOCS HA OCHOBI O0'€KTHHX IOTOKIB.
ONHOTHUNHICTD JKUTJIOBOrO OYyAIBHUITBA [O3BOJSUIA BHIUINTH B KOXHIA cepli OyIauHKIB
OCepeNoK MOBEPX-CEKIII0, [0 MOBTOPIOEThCA Ha ycix OynuHkax. Ha Bupobruurso BMP onsiei
MOBEPX-CEKIIi CKJIafanacsi TEXHOJOTIYHA HOPMaJb, 1e¢ pOOOTH BUKOHYBAJIUCS B HITKIH MEBHIN
TEXHOJIOTIYHIH MOCTIAOBHOCTI 10 MOBHOTO 3aBEPIICHHSI.

Ha ocHoOBI po3po0ieHnX TEXHOJOTIYHUX HOpMaJiel 1 CITKOBHX nukiorpaM (PucyHoxk - 1)
3BEICHHSI OCEpEeAKIB MOBEPX-CeKIil 3 ypaxyBaHHSIM IMPaBHJIbHOI TEXHOJIOTI], Oprasizamii
OymiBHUIITBA 1 MOTPUMAHHS TPABHJI TEXHIKH OE3MEeKH MPOEKTYBATUCS OO'€KTHI CITKOBI

LUKJIOTPaMH, IO BiIOOPaKarOTh PO3BUTOK OYAiBEIPHUX MPOIIECiB B 4aci 1 B mpoctopi (PucyHok
-2).
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Prcynok 1 — CiTkoBa IpIKIOrpaMa 3BeieHHs o Hiel sTaxk-3axBarky: 0-1, 11-13, 22-24 - mogava posumHy 1 1ieravHy, 2-3, 12-
14, 23-25 - merIisiHa KI1aKa CTiH 1 leperopoiok; 6-7, 17-18 - ycraHoBKa pUIITYBaHb;, 28-29 - po30upaHHs pHITITYBaHb, 4-5, 8-9,
15-16, 19-20, 26-27 - po3aHTaxeHHs MaTepianis; 9-10, 20-21, 34-35 - mojaya 1IerTM Ha HACTYIHY sIpyc-3axBartky, 30-31 -
MOHTa IUTUT IIEPEKPUTTS, CXOI0BUX MAapIIIiB 1 Maii/[aHumKiB; 32-33 - 3a/IMBKa ITIBIB ILTUT IIEPEKPUTTS
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PucyHok 2 — O0'exTHA CiTKOBA IUKIOTPaMa OyAiBHULTBA 5-TH MOBEPXOBOTO 4X CEKUIHHOTO KPYMHOMAHEIFHOTO
KATIOBOTO MoMa: 0-1-3eMusaHi podotw; 1-2-ymamrysanasa (yHAAMCEHTIB, 2-5, 5-7, 7-9, 9-11, 11-13 - 3BeacHHA
KopoOku 1,2,3.4,5 moBepxis; 3-4-6-8-10-12-14-crienpo0oTH (CAHTCXHIYHI, CICKTPOMOHTAXHI); 13-15-ymamryBaHHs
mokpiBmi; 14-17-19-21-23-25-03000moBansHi podoTn HA 5,4,3,2,1 moBepxax; 16-18-20-22-24-26-ycTaHOBKA
CaH.TeX. MPHIAIIB, CACKTpoapMarypu; 2-3,15-16 opr.TeX.3aICKHOCTI.

Ha mux BugHO B Oyap-sIKMH 4Yac MICLie 3HAXOJUKEHHsS BUKOHABLIB (Opurany, JIAHKU): B
AKOMY TiA'13711, Ha sIKOMy TOBepCl 1 B SKIH Oprai3alliifHO-TEXHOJIOTIYHIA MOCHiTOBHOCTI



3MiHCHIOETCs Oy AiBHUUTBO Oy/iMHKiB. [list hopMyBaHHsI piYHUX NPOrpam OyAiBENbHO-MOHTAKHUX
opraxizauiii (BMO) i npoexTyBaHHs KOMILIEKCHHX MOTOKIB 3a0y0BH KBaPTaJIiB | MIKpPOPafOHIB 110
JUISIHKAX OO'€KTHI CITKOBI LIMKJIOrPaMM YKPYIHSUIMCE 1 HA HMX IOKA3yeThbCsl NMOYAaTOK POOOTH 1
3aKiHY€HHsl POOIT CrieLnoToKiB Ha ob'ekTax (PUCyHOK-3). PivHi KOMIUIEKCHI MOTOKK OyayBanucst
1O HAHOUIBLI KPUTHYHOMY O0'€KTHOMY IOTOKY - 3BeAeHHIO KopoOok Oyxisene. Hanani, B nepioni
BIIPOBA/UKEHHSI MOJJIMBO OYyJIO OIMEpaTHBHE MEPEBJAIITYBAHHS TIOTOKIB MO OyAb-SIKOMY

CMeLiali30BaHOMY TOTOKY.
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Pucynok 3 — O0'ekTHa ciTkOBA HHKIOrpama; 0-2 - poOOTH HYI0BOTO HHKNTY, 2 - 13 - BO3BSACHHSA
KOpoOKku Oymiemi; 3-14 - criemianbHi poOOTH (CAHTEXHIYHI, €ICKTPOMOHTAKHI); 13 — 15 - ynamryBaHHS OKPIBIIi;
14 - 25- o3a00moBanbHI podoTH; 16-26 - ycTaHOBKA caHTEXIPHOOPOB 1 enekrpoapmarypu; ©, Jo, C1, Kp, Big,
C2 - niTepu MO3HAYCHHS CIICII, IOTOKIB

@DopMyBaHHS PIYHUX KOMIUIEKCHUX IMOTOKIB 1 X KUIbKICTh BU3HAYAJOCS B 3aJICKHOCTI
Bix notyxHOoCcTi BMO. BianosiaHo 10 copMOBaHUX PIYHUX KOMIUIEKCHUX MOTOKIB OyIyBasucs
rpadixu motpedu Ha piuHi nporpamu BMO B MarepiaibHO-TEXHIYHIX pecypcax 1 piHaHCYBaHHI.

BucHoBkH

[IpoekTyBaHHS OpraHI3alliHO-TEXHOJOTIYHIX Mojaeieli OyniBHHLOTBA OO0 €KTIB CIIiJ
MIOYMHATH 3 PO3POOKH TEXHOJOTTYHIX HOPMAJEH 1 CITKOBUX LIMKJIOTPAM 3BEACHHS MPOCTOPOBUX
OCepeKiB KOHCTPYKTUBHUX €JIEMEHTIB 3 OJTHOBAPIAHTHOI TEXHOJIOTTYHOK TOCIIOBHICTIO.

Po3poOky opranizaiiiifHO-TeXHOJOTIHHUX MOeNel OyaiBHUIITBA 00'€KTIB HEOOXITHO BECTU
MOETAHO BI MEHIIOrO 10 OUIBIIOrO: sIPycO-3aXBaTKa, KOHCTPYKTHUBHHU €JeMEHT (SIpyc),
OyniBenbHUI 00'€KT.

3acTocyBaHHsl CITKOBUX LUKJIOrpaMm sl iH(orpadii mpu NMpoeKTyBaHHI 1 YIpaBJiHHI
X0oM OyniBHULTBA OO'€KTIB 1 KOMIUIEKCIB PEKOMEHIYETbCS Ui YCIX PIBHIB YIIPaBJIiHHS
HIDKYOTO, CEPEIHbOTO, BUILOTO.
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