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Po3poOka koHenuii IHNTErpoBaHOI0 NMPOEKTYBAHHSA i MO/JIEJTIOBAHHA JITAKIB
O.T.I'pedenikoB, A. M. I'ymennnii, O. 3. /IBeiipin, O. O. Coboues, JI. FO. ByiiBaa

lIposedenuil ananiz memooie NpoOEKMy8anHs NiMAKI8 NOKA3A8, Wo OJisl CMEOo-
PEHHA KOHKYPEHMOCNPOMONCHUX JIIMAKI8 He0OXIOHO po3pooumu Haykogo obIpyHmMO-
8aHy KOHYENYilo iHmezpo8ano2co NpOeKmy8aHus Aimaxie 3a 00NOMO2010 KOMN tomep-
Hux cucmem CAD/CAM/CAE/PLM.

Pospobneno yzacanvneny konyenyiro inmezpoano2o NpoEKmMy8anHs i Mpusumi-
PHO20  KOMN'tomepHoco  MOOent08amHs  JIMakié  3a = O0ONOMO20I0  CUCmeM
CAD/CAM/CAE/PLM. Ha ocnosi 3anpononosanoi konyenyii 6yau po3pooaeHi npum-
Yunu iHmezpo8aHo2o NPoekmysanHs aimaxkie Onucano 0coOIUBOCMI NPOEKN)BAHHS
HABYANbHO-MPEHYBANbHUX | HABYAILHO-OOUOBUX NIMAKIE, NIMAaKié MpaHCnopmuoi
Kamezopii, 1ecKux YusiibHuUX JimakKis.

Boockonaneno memoo euznauenHs 31imHOI 8asu, NPOEKMHUX napamempie ma
Gpopmyeanns 3azanvHo2o euenady aimakie. Memoo npusnaueHutl 015t (hOpMy8aHHs
8uU2IA0Y NiMaKa Ha emanax nonepeoHbo20 NPOEKMYBAHHSA, Mema K020 3600UMbCs
00 BU3HAYEHHsI OONYCMUMO20 éapianma npoexmy nimaxa. [Ipoekm nounen 3a0060-
JIbHAMU 3A0AHUM BUMO2AM | 0OMEeHCeHHAM NpU 8UOPAHItl cxemi Timaxa i 3a0aHomy
Habopi napamempis, Wo XapaKxmepusyoms 1020 NIaHep i CUI08Y YCMAHOBKY.

Boockonaneno memoo napamempuuno2o mMoo0eno8ants 1imaxis, AKUl Micmums
emanu CMeEOPeHHs. Matcmep-2eomempii nimaka i Mooeni po3nooiny npocmopy.
Cmeopeno napamempuyHi mooei maucmep-2eomempii i Mooei po3nooiny npocmo-
PV, HABYAILHO-MPEHYBAbHUX | HABYUAILHO-O0UOBUX IIMAKIB, 1iMAaKié mpaHcnopmHoi
Kamezopii, 1e2KuX YuglibHuXx Jimakis.

Po3pobneno ma meopemuuno 00rpyHmMoBaHO MemoOU iHMe2pPO8aAHO20 NPOEKNL)-
8aHHsL OCHOBHUX acpezamis nimaxie. Cmeopeni napamempuuni mooeni maticmep-
2eomempii Kpuia HA8UANbHO-MPEHY8ANbHO20 NIMAKd, KpUid, onepents ma ¢hrosens-
JHCY N1e2K020 YUBLIbHO20 JIMAKA 3 YPAXYBAHHAM 0COOIUBOCMI KOHCMPYKYIT azpeeamie
JIIMAaKie pi3HUX Kamezopiu.

Kniouosi cnoea: inmezposane npoekmysaunms 1imaxis, Manucmep-ceomMempis,
KOHYenyisi, mpusumiptne napamempuine MOOeI08aHH s, 3NIMHA Mdaca.

1. Beryn

VY mpoiieci NpoeKTyBaHHS JliTaka pO3pOOIOI0Th TEXHIYHY JOKYMEHTAIlllo, sKa
3a0e3neyye MOKIUBICTH TPOMHUCIIOBOTO BUTOTOBJICHHS HOBOTO KOHKYPEHTOCIIPOMO-
KHOTO JIiTaka 1 Woro Momudikaiii, Mo BIAMOBIIAE€ 3aJJaHUM BUMOTAM 1 JO3BOJISE
3MIACHUTH MOTr0 Ha/IliHY €KCIUTyaTallilo B 3aJaHUX YMOBaXx.

Metoau MpOEKTYBaHHS PO3BUBAIIMCS BiI METO[IB KOIIFOBAHHS T4 CTATUCTUYHUX
METO/IIB 0 METOIB ONTHUMAJIBHOTO 1 CUCTEMHOIO MPOEKTYBaHHS. Y Mipy HaKOIU-
YeHHS JOCBIY BUPIMIECHHS PI3HUX 3aBlIaHb ONTUMI3AIlll OKPEMHUX €JIEMEHTIB JIiTakKa,
Outbmn mmupokoro BukopucTanHs EOM juist BupIlIEHHS TakuX 3aBllaHb MOCTYTIOBO



301IBIIIYBAIOCH YMCJIO MapaMeTPiB, 3ATYUSHHUX JI0 MPOIECY OJJHOYACHOI ONTHUMI3ALli].
Pa3om 13 iuM po3BuBazacs 3arajibHa Teopis MPOEKTYBAHHS BEJIMKUX CUCTEM, Ha 0asi
SIKO1 T€Opis 1 MpaKTUKa MPOCKTYBAHHS JIITAKIB MTOCTYOBO HaOyBarOTh JIOT1YHOT 3aBe-
pieHocTi. Lle 3a06e3neunno AilicHO HAYKOBUN MIAX1 10 MPOTHO3YBAaHHS IMapaMeTpiB
1 XapaKTEepUCTUK MalOyTHBOTO JiTaka [1, 2]. 3HauHi pe3yabTaTd OyJIu JOCATHYTI 1 Yy
BUPIIIEHH] Takol CKJIaJAHOI KOMIUIEKCHOi 3ajaui, SK aBTOMAaTH3allis IPOEKTHO-
KOHCTPYKTOPCHKHUX poOiIT. Y npyriit mojsoBuH1 XX CTOJITTS B HAYKOBO-JOCIIIHUX 1H-
CTUTYTax 1 KOHCTPYKTOPCHKUX OIOpO CTBOPIOIOTHCSA, PO3BUBAIOTHCA 1 IIMPOKO BIIPO-
BaJKYIOTBCS CHCTEMH aBTOMaTu3oBaHoro npoekrypanHs (CAIIP). Ix mosiBa crama
MOJKJIMBOIO 3aBJIIKH PO3POOJICHHIO TEOPETUYHUX OCHOB NMPOEKTYBAHHA, yCIiXaM B
o0yacTi 00YUCITIOBAIILHOT MAaTEeMaTHUKH, TPOrpaMyBaHHs Ta BIAaCHE 0OYMCITIOBATIBHOT
TexHiku [3, 4].

Opnak mpu po3poOdili UX METOJIB HE B MOBHOMY 00Cs31 3aCTOCOBYBAIIUCS CY-
YacHi HayKOMICTKi KoMI'toTepHi inTerposani cucremu CAD/CAM/CAE. Ix Bnposa-
JOKCHHS B PAKTUKY MPOEKTYBAHHS MOTPEOYBaJIO CTBOPEHHSI HOBOT METO/10JIOT 11 Mpo-
€KTYBaHHSI, MOJICJIIOBAHHS, 1HKEHEPHOTO aHaJI3y Ta MiATOTOBKA BUPOOHMIITBA 301p-
HUX TOHKOCTIHHHMX JIITAKOBUX KOHCTPYKIIH. BiicyTHICTE TOCBIAY JOCSATHEHHS 3aja-
HUX XapaKTEePUCTHK Mpare3gaTHOCTI JITAKOBUX KOHCTPYKIIH 32 IOMIOMOTOI0 CHCTEM
CAD/CAM/CAE ranbmye 1HTErpalil0 po3paxyHKOBUX, €KCIEPUMEHTAIbHUX METO-
JIiB MPOEKTYBaHHS 3 METOJIaMH KOMII'FOTEPHOTO MOJENOBaHHS KOHCTpyKIii. He mo-
3BOJISI€ MPOBOJIMTH SIKICHE 1HTEIPOBaHE MPOEKTYBAHHA 301pHUX JIITAKOBUX KOHCTPYK-
11, 1110 3a0e3neuye iX KUTTEBUM ITUKIL.

Po3po0Oka KoHIENIii 1HTErpOBAaHOTO MPOEKTYBaHHS Ta KOMII'FOTEPHOTO MOJe-
JIFOBAaHHS JIITAKOBUX KOHCTPYKIIH € TOCUTH aKTyalbHOIO. [I[pakTuyHe BUKOPUCTAHHS
CTBOPEHHMX METO/IIB JIOCATHEHHS XapaKTePUCTUK KOHCTPYKIIIi JIiTaka Py MIHIMIi3allli
MacH Ha paHHIX eTalax MPOEKTYBAHHS M03BOJIMTH 3MCHIIUTHA BUTPATH HA MPOEKTY-
BaHHsI Ta 3a0€3MEYNTH PErIaAMEHTOBAHI XapaKTEPUCTUKU PECYPCY Ta HAIAHOCTI.

2. AHAJIi3 JiTepaTypHUX JAAaHUX TA MOCTAHOBKA MPOdjeMH

3a omyOiikoBaHUMHU JaHuMH [5, 6], 3actocyBanHss CAIIP mo3Bommiio B KiHII
XX CcTOMITTS B Ba-TPU pa3ud CKOPOTHUTH 4Yac MPOEKTYBAHHS 1 JIOBEJCHHS JIITAKIB, B
TPU-I'ATH pa3iB — 4ac MIATOTOBKH iX BUpOOHUITBA. [Ipu 11bOMy BUTpaATH HA PO3POO-
neHHs1 ckopouytoThes Ha 50-80 %. Aune npu 11poMy, SIK 1 IPU 3aCTOCYBAHHI aHAJITH-
YHUX METOJIB MPOEKTYBaHHS, PE3yIbTaTOM 3arajbHOTO MPOCKTYyBaHHS OYJIH: Kpec-
JICHHS 3arajibHOrO BUIJIANY JliTaka, TEOPETHYHI KPECJIEHHs arperaTiB JiiTaka, cxema
TEXHOJIOTTYHOTO WICHYBAHHS 1 T. JI., BAKOHaH1 METOJIaMH HapUCHOT TeOMeTpii.

Ane B TOM ke yac MpoeKTyBaHHs JdiTakiB 3a gonoMororo CAIIP 6azyBanocs Ha
JBOBUMIPHUX MOJIENSX 1 HE BPaXOBYBaJO JEsKI KOHCTPYKTUBHI ocoOmuBocTi. Cepen
TaKuX OCOOJIMBOCTEH: HOBI TUNH 3'€HaHb, KPIMUJIBHUX €JIEMEHTIB, HOB1 TE€XHOJIOT11
iX TTOCTaHOBKH, CIIOCOOM 30MpaHHs, BIUIUB MOMEPEIHHOTO0 HABAHTAKCHHS HA Xapak-
TEPUCTUKU JIOKATHHOTO HampykeHo-aedopmoBanoro crany (HAC) 1 omopy BTOMMU.
Ile HE MO3BOMSIIO CIPOEKTYBATH 301pHI KOHCTPYKITT Ta iX 3'€IHaHHS, IO 3a0e3meuy-
I0Th ONTUMAJIbHE CHIBBIIHOIIECHHS MAaCOBUX, PECYPCHUX, a€POIMHAMIYHHX 1 €CTETH-
YHUX XapaKTEPUCTUK JIITAKOBUX KOHCTPYKIlINA. ABialliifHa TEXHIYHA JTOKYMEHTAIlis
CTBOpIOBAJIacsi METOIaMHM HAPUCHOI TE€OMETPIi 1 MmoaaBanacs s BUPOOHUIITBA JTiTa-



KiB Ha ManepoBUX HOCISX. YB'A3Ka KOHCTPYKI[lT BUKOHYBaJIacs Ha KOHCTPYKTOPCHKHUX
Iia3ax, U0 HE 3aBXKIU JT03BOJISIIIO BUSBUTH TMOMUIIKHM, BUKJIUKAHI HEIOCKOHAJICTIO
METOJIy MIPOEKTYBAHHS 1 3aKJIaIeHI B KOHCTPYKTOPCHKIiH MoKyMeHTaii [ 7].

Cyuacnuit JIA Oyab-sKOro NMpPU3HAUEHHS SIBJISIE COOOI0 CKIIAHY TEXHIYHY CHC-
TEeMy, sIKa CKJIQIa€ThCs 3 psiAy MIJCUCTEM JUisl 3a0e3neueHHs ioro podotu. Po3poo-
JIEHHSI KOXHOT MIJCUCTeMH TOTpeOye BEIUKUX BUTPAT IHTEJICKTyaJIbHUX, (P1HAHCO-
BUX, MaTepiaibHUX, TPYJAOBUX Ta HIIKMX pecypciB. OgHaK HABITh Y pa3i BETUKUX BU-
TpaT HEMAa€ HIAKOI TapaHTii B TOMY, 110 TOJIaHUN MPOEKT B TOBHOMY 00CSI31 3310BO-
JHLHUTH BUMOTAaM TaKTHUKO-TeXHIYHUX XxapakTepuctuk (TTX) i Oyne BiamoBimaTtu Tak-
TuKO-TexHIYHNM BuMoram (TTB) [8, 9].

3HayHa TPUBAJICTH CTBOPEHHS Cy4YacHHX 1 mepcrneKTuBHUX JIA 3yMoBiIO€E He-
OOX1/IHICTh TMPOTHO3YBAHHS JIbOTHO-TEXHIYHUX, €KOHOMIYHUX Ta EKCIUTyaTallliiHhX
xapaktepucTuk JIA Ta ix cucrem. JlocaiakeHHs: B 00JacTl MIPOrHO3YBAaHHS PIBHA Te-
XHIYHOT TO0CKOHAJIOCT1 JIA 103BOJISAIOTh YHUKHYTH OMUJIOK Y BU3SHAUEHH] KOHIIECTILIIH
iX pO3BUTKY. 3 ypaxyBaHHSM HaJ3BHYallHO BHUCOKOi BapTOCTI HAyKOBO-TEXHIYHUX
porpam, TPUBAJIOCTI IUKITY po3poOJieHHs 1 3HaueHHs aBiaiiiHoi TexHiku (AT) Taki
MIOMMJIKH MOXYTh IIPU3BECTH A0 He3BopoTHUX HachifkiB [10]. Anaii3 mpoiiecy cTBo-
PEHHS JIiTaKka MOKa3ye, 1110 Ha MOYaTKOBUX CTaAisX IMPOEKTYBAaHHSA BUTpPATH CKiaJa-
10Th BChoro 5—10 % Bij cymapHux BUTpaT. Y TOW ke Yac Ha IbOMY €Talll Mpuiima-
erbesi 10 70-80 % pimens, siki 3a0e3neuyroTh Halaidi e(DEeKTUBHY EKCILTyaTallilo
CIPOEKTOBAHOIO JiTaka. Came 1Sl cTajisl )KUTTEBOIO LIMKITY MIPOEKTY € HalOUIbII Ba-
YKJIIUBOIO JIJI JOCIIIJDKCHHS.

VY pobortax [11, 12] npencTaBieHO NMPOLECH KOHIENTYaIbHOTO TPOEKTYBAHHS JIi-
TakiB. OMUCaHO METOAM ONTUMAIILHOTO MPOEKTYBAHHS 1 BHOOPY ONTUMAJIBHUX MapamMe-
TPIB JIITAKIB 3 BHUKOPUCTAHHSIM CHCTEM aBTOMAaTHU30BAHOTO MPOEKTYyBaHHS. OHAK HeE
MOPYIIYIOThCS MUTAHHA 3a0€3MEUYEHHS PECypCy 1 AKUBYUOCTI KOHCTPYKLII Ta 0COOIUBO-
cTel BUKOPUCTAHHS KOMIT FOTEPHUX 1HTETPOBAHUX CHCTEM Y MPOIIECI MPOEKTYBAHHSL.

VY crarti [13] po3po0aeHO METO MPOEKTYBAHHS, TTAPaMETPHUYHOTO MOJICTIOBAH-
HS Ta OMTHMI3allii KOHCTPYKIII KpHJia 3a TOMOMOTOI0 1HTEIPOBAHOTO BUKOPUCTAHHS
cucteM CAD\CAE. Ane mocmipKyeThes TUIBKH pEryiisipHa 30Ha Kpuia 0e3 ypaxy-
BaHHs 0COOJIMBOCTEH MPOEKTYBAaHHS HEPETYJISIPHUX 30H 1 OLIOPY BTOMI.

VY poborti [14] npencraBieHo MPOSKTyBaHHS Ta BUOIp MmapaMeTpiB JiiTaka Ta Mo-
ro arperaris, OJJHAK HE BUCBITIICHO NMUTAHHS BUKOPUCTAHHS KOMIT IOTEPHUX THTErPO-
BAHHMX CUCTEM IIPU MPOEKTYBAHHS JIITAKIB.

BripoBamkeHHST KOMIT IOTEPHHUX 1HTETPOBAHUX CHCTEM B MPAKTUKY MPOEKTYBaH-
HS Ta BUPOOHUIITBA JITaKiB MOTpeOye po3poOJIEHHS 1 YAOCKOHAJIEHHS METOAOJIOTrIi
MPOEKTYBaHHS JiTakiB. [IpoBigH1 aBiamiifHi GpipMu po3poOUIM Ta BIIPOBAJAUIN B BH-
POOHHUIITBO CBOIO METOJOJIOTIIO IHTETPOBAHOTO MPOEKTYBaHHS, ane L 1HQopMalis €
3aKPUTOI0. 30EPEeKEHHS] KOHKYPEHTOCIIPOMOKHOCTI Ha PUHKY Cy4YacHOi aBialliifHOi
TEXHIKU MOTpeOy€e CKOPOUEHHS TEPMIHIB MIPOEKTYBAHHS Ta 3allyCKy HOBHUX JITAKIB Yy
cepiitHe BUPOOHUIITBO, 3MEHIIIEHHSI COOIBApTOCTI X po3poOKH Ta ekcruryaTariii. s
BOTO HEOOX1THO MPOBOAMTH PO3POOJICHHS HOBHUX Ta YIOCKOHAJIEHHS 1CHYIOYHX
MPUHIUIIIB 1 METOJIB TMPOEKTYBaHHS aBiallifHOI TEXHIKK 3a JOMOMOTOIO
KOMIT FOTEPHUX 1HTErPOBAHUX CHUCTEM, KOTPI SBISIIOTH COOOI0 CKIIaJOBY KOHIICTIII1
IHTErpOBaHOI0 MPOEKTYBaHHs JiTakis [15, 16].



[IpoBenenuii anamiz METO/1B MPOEKTYBAHHS JITaKiB MOKAa3aB, 1110 JJIsi CTBOPEHHS
YKpaiHChKHX JIITaKiB HEOOX1THO PO3POOUTH BIACHY HAYKOBO OOIPYHTOBAHY KOHIIECTI-
Iif0, IPUHIUIIN 1 METOIU IHTEIPOBAHOIO MPOEKTyBaHHs JiTakiB (puc. 1) [15, 16] 3a
noromororo komm'rotepuux cucreMm CAD\CAM\CAE\PLM.

IpuHUMOM nocJaiI0BHUX HADIHKeHDb (iTepauiii)

Henpsami metoan IIpsami meToau

MeTona CraTHCTHYHHI

. AHAJIITHYHI MeTOTH
KOMiIOBaHHA METOo/

MeToan ONTHMAJILHOTO MPOEKTYBAHHS

MeToan aBTOMATH30BAHOI0 NIPOEKTYBAHHSA

MeToau CHCTEMHOI0 NPOEKTYBAHHHA

MeTtoau iHTEerpoBaHoro
MPOEKTYBAHHS

Puc. 1. EBomtonist METO/IIB MPOEKTYBAHHS JIITAKIB

Meroau IHTETpOBaHOTO MPOEKTYBAaHHS IMOBWHHI 0a3yBaTHCs Ha pPO3pOOJIEHHI
TPUBUMIPHHUX aHAJITHUHUX ETAJOHIB MOBEPXHI JiTaKka, HOro arperaris, 301pHHUX BY3-
JiB 1 cuctewm [7, 16, 17].

OpHuM 13 mepHmx KPOKiB y BUPIUICHHI 3a3HAUYEHO1 MPOOJIEMU € PO3POOJICHHS
METO/IIB IHTEIPOBAHOI'O MPOEKTYBAHHS Ta TPUBUMIPHOTO MapaMeTPUYHOTO MOJEIIO-
BaHHs JIITaka 3a JIOMIOMOTOI0 Cy4YacHUX 1H(POpMaliiHuX TexHojorii. s 3abesmne-
YEHHS! KOHKYPEHTOCITPOMOXHOCTI MPOTIOHOBAHA KOHIIEMIiSl IHTETPOBAHOTO MPOEKTY-
BaHHs Ma€ 3a0e3MevyyBaTH 3aJlaHl XapaKTePUCTUKHU MPOEKTOBAHOTO BUPOOY IpH 3a-
JAaHUX BUTpPATax 4acy Ha MPOEKTyBaHHsS. KoHIENIlis MPOEKTYBaHHS MOBUHHA BKIIIO-
YaTH METOJU 3a0e3MeUeHHs] MiHIMAJIbHOI Macu KOHCTPYKIIli, METOJIU aHai3y Ta 3a-
O€3MeUeHHS PeCypey Ta KUBYUOCTI KOHCTPYKIIi, BAOCKOHAJIEHI METOJIU TPUBUMIPHO-
ro MapaMeTPUYHOr0 MOJIENIOBAHHSA JIITAKOBUX KOHCTPYKIIII Ta MOBHY 1HTErpaliio [IUX
MOJIEJIEN Y MPOLIEC TPOEKTYBAHHS.

3. Mera Ta 3aaa4i A0CJTizKeHHS

Mertoto naHoi poboTH € po3poOka KOHIIEMIIi IHTETPOBAHOTO MPOEKTYBAHHS Ta
MOJICTIOBAHHS JIITaKiB 3a JIOIIOMOT'O0 KOMITTOTEPHHUX CHUCTEM, SIKI JI03BOJIATH CKOPO-
TUTH TEPMIHU Ta 3MEHIIIEHHS COOIBapTICTh MPOEKTYBAHHS.

JIns1 TOCATHEHHS OCTaBIICHOI METH HEOOX1aHO:

— pPO3pOOHTH MPUHITUIIN IHTETPOBAHOTO MPOEKTYBAHHS JITAKIB PI3HUX KaTETOpiit
3a noriomororo cucteM CAD\CAM\CAE i3 ypaxyBaHHSIM pecypcy Ta HasBHOCTI He-
PETyJSPHUX 30H KOHCTPYKIli HA paHHIX eTarax MpOEKTYBaHHS,

— BJOCKOHAJIUTUA METOJ (POpMYyBaHHS 3arajibHOTO BUTJISAY JITaKa 1 PO3PAXYHKY
3ITHOI MacH JIITaKiB;



— BJOCKOHAJIUTA METOJU CTBOPEHHS MalCTep-TeoMeTpii, MojaeNell po3Mmo/IiJIeH-
HSI MIPOCTOPY 1 €TAJIOHIB KOHCTPYKIIT JIITaKiB Pi3HUX KaTEropii 3a JOMOMOTOI CHC-

teM CAD/CAM/CAE Siemens NX, Catia, ANSYS:;
— BU3HAYUTHU CKJIQJIOB1 IHTEIPOBAHOTO IIPOEKTYBAHHSI JIITAKIB.

4. Martepiajau Ta MeTOH JA0CTiIKEHb

O06’eKTOM JOCTIIKEHHS € TPOCKTYBAHHS JIITaKiB 3 ra30TYpOIHHUMHM JIBUTYHAMU.

OCHOBHOIO TIMOTE3010 JOCHIKEHHS € 3MEHIICHHS COO1BapTOCTI 1 Yacy MpOEK-
TyBaHHS JITaKiB MPHU TMOBHIIIOMY BIPOBAIKEHHI CHUCTEM IHTETPOBAHOTO IMPOEKTY-
BaHHS 3 BUKOPUCTAHHSIM YJAOCKOHAJICHUX METOJIB ()OpMYyBaHHS 3arajJbHOrO BUTIISTY
JiTaka 1 o0y JOBH TPUBUMIPHHUX MOJIEIICH.

s opMyBaHHS 3araJbHOTO BUTIIALY MPOEKTY JIiTaKa 3aCTOCOBYBAJIM CTaTHC-
TUYHI Ta aHAJITUYHI METOJM BU3HAYEHHS 3JIITHOI Macu Ta T€OMETPUYHHUX IMapaMeT-
piB, MacOBO-IICHTPYBAJIbHUX, a€POJUHAMIUHUX Ta EHEPreTUYHUX XapaKTEPUCTHUK JIi-
Taka. /{7 BU3HAUEHHS T€OMETPUYHHUX XapaKTEPUCTUK CUIIOBUX €JIEMEHTIB arperaris
Ta MOOYJOBH iX TPUBUMIPHUX MOJENEH BUKOPHUCTOBYBAIU METOAM TPUBUMIPHOTO
NapaMeTPUYHOTO MOJIEIIOBAHHSA Ta KOHCTPYIOBaHHS arperariB 1 CUCTEM JiiTaka 3a
noriomororo cucreM CAD/CAM/CAE/PLM Siemens NX, Catia.

5. Po3po0iennsi koHuenuii iHTerpoBaHOr0 MPOEKTYBAHHS Ta MapaMeTpUY-
HOI'0 MOJEJIIOBAHHS JIITAKIB

5. 1. IpuHIUIM iIHTErPOBAHOI0 MPOEKTYBAHHS JIiTaKiB

JI1s1 CTBOPEHHS KOHIIETIIT 1HTerpoBaHOro (OpMyBaHHs JIITaKiB KOHIIEHIT OyiIu
PO3p00JIeH] NPUHLIMIIK IHTETPOBAHOTO MPOEKTYBAHHS JIITAKIB!

1. [IpyHLMIT CTBOPEHHS aHATITUYHUX €TAJIOHIB 301pHUX JIITAKOBUX KOHCTPYKIIIi.

TpuBUMIpHI KOMI'IOTEPHI MOJIEJl MaiCTep-TeOMETpii, PO3MOJUTY TPOCTOPY,
aHATITUYHI €TAJOHU EJIEMEHTIB 30IpHUX JIITAKOBUX KOHCTPYKIIHA CTBOPIOIOTHCS Me-
TOJAMHU  aHAJITHUYHOI TEOMETPii 3a  JONMOMOTOK  IHTETPOBAaHUX  CHUCTEM
CAD/CAM/CAE/PLM Siemens NX, CATIA B exunomy iHpopMaIiiitHOMy cepeo-
BHIII MIATPUMKH KUTTEBOTO ITUKIIY JTITAKIB.

2. [IpuHIIMTT CTBOPEHHSI MalicTep-TeOMETpii JTiTaka.

[TapameTpu BUTTISiAy HOBOTO JIiTaka MiHIMAJIbHOI MacH 1 perjiaMeHTOBaHOI JJOB-
TOBIYHOCTI MArOTh 3a/I0BOJIBHSITH 3a/IaHUM TEPCIIEKTUBHUM TAKTUKO-TEXHIYHUM BU-
MoraMm, aBlallliiHUM MpaBUIaM, KOHIIETIIi CTBOPEHHS] HOBOTI'O JIITaKa 1 BU3HAYATHUCS 31
CHIBBIAHOLIEHb MK TPOEKTHUMH MapaMeTpaMu JiTaka Ta Horo 311THOK Macolo.

3. [IpuHUUIT TPOEKTYBAHHS PETYJIAPHUX 30H 301PHUX JITAKOBUX KOHCTPYKIIIH.

KoHCTpyKTHBHI MapaMeTpH 1 TEXHOJIOT1Sl BUKOHAHHS PETYJIIPHUX 30H JIITAKOBUX
KOHCTPYKIIH MaroTh 3a0e3MeuyBaTH CIIpUiiMaHHs pO3paXxyHKOBUX PYHHIBHUX HaBaH-
Ta)X€Hb, PETJIAMCHTOBAaHY JOBTOBIUHICTh NTPH HaBAaHTAKCHHSIX, EKBIBAJICHTHUX HaBa-
HT@)XCHb THIIOBOTO IOJILOTY B €KCILTyaTalliiHOMY cepenoBuiii. Kpim Toro HeoOXi-
HO 3a0e3MeunTH 3a1aHui Koe(dilieHT BTOMHOI SIKOCTI, 3aJjaHy SKICTh 30BHIIIHBOI M10-
BEPXHI, CTYIIIHb T€PMETHYHOCTI.

4. TTpuHIUT TPOEKTYBAHHS HEPETYISIPHUX 30H 301PHUX JIITAKOBUX KOHCTPYKITIH.

KoHCTpyKTHBHI TTapamMeTpH 1 TEXHOJIOTiSI BUKOHAHHST HEPETYJIIPHUX 30H MAIOTh
3a0e3nevyBaTu CIPUUMAHHS PO3PAXyHKOBUX 3yCHJIb MPU CTATUYHOMY HABaHTAKCH-



Hi, PETJIAMEHTOBAHY JOBTOBIYHICTb, SIKICTh 30BHIIIHBOI MOBEPXHI 1 TEPMETUYHICTH HA
PiBHI XapaKTEPUCTHUK PETYISIPHOT 30HH a00 MEPEBUIIYBATH iX.

5. [IpuHIMITY TPOEKTYBAHHS CHCTEM JITAIbHUX araparis.

Po3po0ieHHss aBTOMaTH30BaHUX OaraTOKaHAJIBHUX CHUCTEM YIIPABIiHHS JIITAKOM,
110 3a0e3reyye HeoOX1THUM piBEHb HATIMHOCTI 1 0€3MeKH MOJIBOTY MPU MajIoOMy CTYIICH1
CTaTUYHOI CTIMKOCTI. PO3po0sieHHs 1 CTBOpPEHHS OaraTOKaHAJIBLHUX 1 HAIIMHUX CHCTEM
€HEProrocTavyaHHs, TIPaBIiKY, YNPaBIiHHSA MeXaHi3alllero, KOHIUITIOHYBAaHHS 1 Ha/l-
yBY KaOiH Ta iHIMX cucTeM. Po3po0ieHHs] KOMIUIEKCIB OOpTOBOTO 00JIaHAHHS, 11O
3a0e3MeuyroTh 3a/IaHl BUMOTH JI0 TIJIOTaXHUX, HABITAIIMHAX XapaKTEPUCTHK.

6. [IpuHIIMTT MATPUMKH Ta JOCSTHEHHS >KMBYYOCTI 301pHHUX JITAKOBHX KOHC-
TPYKIIiH 3 BTOMHUMH TPIITUHAMHU.

KoHcTpyKkTHBHI TapamMeTpu KOHCTPYKIIii JliTaka, 10 BIMOBIZAE BUMOraM Oe3-
MEYHOTO pPYHWHYBAHHS, MarOTh 3a0€3MeYyBaTH MOKJIUBICTh KOHTPOJIO KPUTHIHHUX
MICIIb, BUSIBJICHHSI BTOMHHX TPIIIMH 1 3aCTOCYBAaHHS MPOTPECUBHUX CIOCOOIB 3aTpu-
MKH 1X 3pOCTaHHsI, BITHOBJICHHS HECY4YOi 3JIaTHOCTI 1 T€PMETUYHOCTI MOUTKOKEHOT
KOHCTPYKIIII.

5. 2. MeToa (popMyBaHHA 3arajibHOT0 BUIJISIAY JiTaka

Ha erani po3poOnenHsi MmaiicTep-reoMeTpii JiTaka BU3HAYEHHS MOTPeOyIOTh Ma-
pameTpu JliTaka, HOro BaroBl Ta T€OMETPUYHI XapakTepucTuku. Tomy Oyau BIOCKO-
HaJICHI 1ICHYIOY1 METOAM JJIsi BUKOPUCTAHHS 1X Yy HPOIECi 1HTErpOBAHOTO IMPOEKTY-
BaHHs. MeTo1 BUOOpY ONTUMAIBHUX TTapaMEeTPiB, PO3PaXyHKY 3JIITHOI Macu 1 BU3Ha-
YeHHSI TEOMETPUYHHUX XapaKTePUCTHK sl JOPMYBAHHSI 3aTalIbHOTO BUTIISALY HA MPH-
KJIaJll HaBYAJIbHO-TpeHyBajbHOTO JiTaka (HTJI) Ha eram momepenHbOro MpPOEKTY-
BaHHs MMOKa3aHWW Ha puC. 2. MeTod MICTHTh (OPMYBAaHHS BUXITHUX JaHWUX, BH3HA-
YEeHHS 3JIITHOI Macu 1 TEOMETPUYHUX MapaMeTpiB y HyJIb0BOMY HaOmmxkeHH1. [loTim
WIyTh €Tanmu BU3HAYEHHS BIUIMBY MPOEKTHUX MapaMmeTpiB Ha 3JMITHY Macy JIiTaka B
MepIIOMY 1 IpyromMy HaOIMKEeHH1, BUOIp ONTUMATBHUX MapaMeTpiB, pO3paxyHOK 3Ji-
THO1 Macu B TPeThbOMY HaOirkeHHi. [licist Bu3HaUYeHHS 311THOI MacCu BUKOHYIOTh Tie-
peBipky nocsrHeHHs 3agaHux TTT, KoMIOHYBaHHS 1 IEHTPYBaHHS JIiTaka, BH3HA-
YeHHS TEOMETPUYHUX IMapaMeTpPiB, PO3POOJICHHS KPECICHHS 3arajibHOr0 BUTIIAMLY 1
MarcTep-reoMeTpii.

Jliist BUOOpy onTUMaIbHUX MapaMeTpiB HaBUAJIbHO-TPEHYBAJIBHOTO JIITaKa BCTa-
HOBJIIOIOTH (DYHKIIOHAJIbHI 3aJI€KHOCTI MK BUOpPAHUM KpPHUTEpIEM ONTUMI3AIlll, TaK-
TUKO-TEXHIYHUMH BUMoramu Ta napamerpamu HTJL. Ilpu BuKopucTaHHI1 371ITHOI Ma-
CH SIK KpUTEPII0 ONTUMI3AIlll BCTAHOBIIOETHCS 3AJI€KHICTD:

m, = f(p,to,n,k,kq),cx,cy,TTB...)—> min.

Ha npoexTHi mapameTpu TakoX HakKJIaIalThcsa oOMexeHHs. Hanpukias, nurto-
M€ HaBaHTAXXEHHSI Ha KPWJIO OOMEXXEHO 3a MEPEBAHTAKCHHSM TP MOJIbOTI B TypOy-
JICHTH1M aTMOcdepi Ta 3a TOCAIKOBOIO IIBHIKICTIO.



3niTHY Macy JliTaka pO3paxoBYIOTh Y TPbOX HAOMMKEHHSX. Y HYJIbOBOMY Ha-
OJIMKEHH1 BIJHOCHI CKJIQJ0B1 3J1ITHOI MAach BM3HAYAIOTh 34 CTATUCTUYHHUMHU JAaHUMHU,
a 3JTITHY Macy BU3HAYarOTh 3a (HOPMYJIOIO:

mK.H + mC.H

My = ——— =
1_(mr<on + mc.y + mn + mo6.1<ep)
[Ipyn BU3HAYEHHI 3JIITHOI Macud B MEPIIOMY HAOIMKEHHI JOCTIKYIOTh BIUIUB
NPOEKTHUX MapaMeTpiB Ha BIJHOCHY Macy KOHCTPYKIIi, BIIHOCHY Macy MajuBa, MoT-
piOHY TATO030POEHICTD 1 BITHOCHY Macy CHJIOBOi YCTAHOBKH Ta 3JIITHY Macy B IUIOMY:

mK.H + mC.H

- 1—(n_aKOH(p,7»,X,...)+n_ac.y(p,cx,t0,...)+n_in(p,cx,cy,L,...)+n_106_Kep).

|
mO

VY npyromy HaOIMKEHHI YTOUHIOIOTh Macy KOHCTPYKIIiI 3a CKJIQJJOBUMU: KPUJIO,
(bro3ensiK, orepeHHsl, 1maci.
3niTHa Maca JiiTaka B Ipyromy HaOIMKEeHHI:

y M, +m, +m

. +m +my +m+my,
) =

00.xep

1_(n_/lc.y(pacx,t0,...)+n_/[n(p’cx’cy’L’m)).

Tyt macu kpuna My, Mon, 7, 1 /M, € QYHKIISIMUA MUTOMOTO HaBaHTa)KEHHS Ha

cy
KPHUJIO 1 TPOEKTHHUX MapaMeTpiB A, ¥, C, ..., TOMY 1 3JIiTHA Maca JIiTaka B IpyroMy Ha-

OnusKeHHi € GyHKico my = f ( P, A, E)
Bupimyioun 3agauy m, (X",n,k, p)—) MIN, 3HaXOAATh ONTHUMAJIbHI 3HAYCHHSI

napameTpiB Kpujia MPOEKTOBAHOTO JIiTaKa, 3JITHY Macy B IPYroMy HaOJIM>KEHHI.

B TperboMy HaOMMKEHHI YTOYHIOIOTH MAacu MajiMBa, MEPEBIPSAIOTh, YU 3a/10BO-
npHsI€ BUOpaHui NBHUTyH 3ananuM TTB, Ta yTOUHIOIOTH Macy CHIJIOBOI YCTaHOBKH 1
BH3HAYAIOTh 3JIITHY Macy:

m, =m_ +m.  +m +pr+m¢+mon+mm+mc_y+mn.

00.xep.

[Ticast po3paxyHKy 371THOI MacH JliTaka B TPETbOMY HaOIM)KEHH] 3HAXOAATh HO-
ro TEOMETPUYHI TTapaMeTpu, MPOBOASTH aepOAMHAMIYHE, 00'€MHO-MACOBE 1 KOHCTPY-
KTHBHO-CHJIOBE KOMITOHYBaHHS, CTBOPIOIOTh KPECIEHHS 3arajibHOr0 BUIJISAY 1 Maiic-
Tep-TeOMETPIIO.

Jlnst ampoOartii meTomy Oynu BU3HauYeH1 poekTHI mapametpu jitaka HTJI mo
MPOEKTYETHCA 1 HaBYAIbHO-0010BOrO JiTaka fAx-130. OnTumizaiio NpoBOAWIN OJ-
HOYACHO 32 YOTHpPhOMA MapaMeTpaMu: MUTOMHUM HaBaHTAKXCHHSIM Ha KpPHWJIO, TIOJIOB-
KEHHSIM KpuJla, 3BYKEHHSAM Kpuja Ta KyTaMm CTpuLionoaioHocTi Kpuia. OCHOBHI JIbO-
THO-TeXHI4H1 JaHi Ak-130 1 pe3ynabTaTh po3paxyHKy HaBejieHi B Tao. 1.



ald

€11Ha Oa3za J1aHuX s NPOEKTOBAHOIO JiTaka

[nTerposane iHpopmalliiiHe cepe/loBuile

BuxiaHi 1aHi Juis pOEKTYBaHHS: Maca LiJbOBOI0 HaBaHTAKEHHs, MAKCHMaJIbHa LIBUJIKICTh
M0JIbOTY, pajiyc Ail, 10BKHHH po30iry i npobiry, ekcrulyaraiiiiHe nepeBaHTaXeHHS, Pajiyc Bipaky,
LLIBH/IKOTIIHOMHICTb, MPAKTHYHA CTEJIS, BAMOTH /10 BKHBAHHS, BAMOI'H aBiallifHUX MpaBuJI,
skaovaroun All-34 i1 AI1-36

A
30upanns Ta 0OpOOIEHHS CTATUCTHYHHUX JAHUX PO XapaKTEPHCTHKH 1 apamMeTpu
JITaKiB-MPOTOTHITIB
A
BuGip i 00rpyHTYBaHHS CXEMH [POEKTOBAHOIO JliTaKa <

A4

[Ipu3HaueHHs NePBUHHHUX BiIZIHOCHHUX MPOEKTHUX MapaMeTpiB,
PO3paxyHOK 3JIITHOI MaCH B HYJIbOBOMY HaO/IMIKEHHI,
norepeHe BU3HaYeHHs reomeTpuunux napamerpis HTJI

A 4

AHaJli3 BIUIMBY IIPOEKTHHX NapaMeTPIB Ha 3JITHY Macy JliTaka B EPIIOMY HAaO/IHKEHHI

Bu3HaueHHs BIUIMBY NPOECKTHUX MapaMeTpiB Ha KoeilieHT MiAiHManbHOT CHIH i

aepoIMHAMIYHOT SKOCTI JIiTaka NpH 3/1b0Ti
y
Bu3HayeHHs BIUIMBY NPOEKTHHX NApaMeTPiB HA BIAHOCHY
Macy KOHCTPYKILii
L v & L
Bu3HaueHHs BIUIMBY NPOEKTHHX MapaMeTPiB HA CTAPTOBY TAr0030pPOCHICTH

y £
Bu3HaueHHs BIUIMBY NPOEKTHUX MapaMeTpiB HA MAcy CHIIOBOT yCTAHOBKH
= y v \__§ -
Bu3HaueHHs BIUIMBY IPOEKTHHX MapaMeTpiB Ha Macy najiusa
5 vy R .

BusHaueHHs BIUIMBY MPOEKTHHX MapaMeTpiB Ha 3/ITHY Macy JliTaka B epIIOMY HaOIHKeHHi

. 4

AHaJi3 BIUIMBY NMPOEKTHUX MAapaMeTpPiB HA 3JIITHY Macy JIiTaka B ApyromMy HaOJIMKeHHI

Bu3HaueHHs BIUIMBY NPOECKTHUX NMAPAMETPIB HAa BIIHOCHY MacCy KOHCTPYKIii B Apyromy
HaOIMKeHHI

A\
Bu3HaueHHs BIUIMBY NPOEKTHHX IAPAMETPIiB Ha 3JIITHY Macy JliTaka B IPyroMy HaOIHKEHHI

KoncTpykropebka i TexHonoriuba 6azn gaHnx

A\
Po3paxyHOK ONTHMaJILHHX [TAPAMETPIB MPOEKTOBAHOIO JTiTaKa

Y

Po3paxyHOK 371iTHOT MacH JliTaka B TPETbOMY HaOJIHKEHHI
[TinGip ABMIyHa i nepeBipka JOBKHHH Po30iry nepej 31b0Tom
- ) Y
Bu3HaueHHs MacH CHJIOBOI yCTAHOBKH
\J
Bu3HaueHHs MacH najauea

\

Bu3HaueHHs 37 THOT MacH JliTaka B TPETbOMY HAOJIMIKEHHI

y ) 4
[lepeBipka BIAMOBIAHOCTI MPOEKTOBAHOIO JIiTAKA 3a/1aHUM TAKTHKO-TEXHIYHHM BUMOIraM

A4
TTB
JIOCSATHYTI Hi

vTaK

Busnauenns reomerpuunux napamerpis HTJL. Po3pobienns aepoannamiynoro, 06'eMHO BaroBoro i
KOHCTPYKTHBHO-CHJIOBOTO KOMIOHYBAHHS, KPECICHHS 3arajibHOro BUIIsiay i Maiictep-reomerpii HTJI

<Oy

Puc. 2. Meton Bubopy mapaMeTpiB HaBYAJILHO-TPEHYBAJILHOTO JIiTAKa



TabGmuis 1. PesynbraTn BU3HAYCHHS MPOEKTHHUX IMApaMETPIB MPOEKTOBAHOIO JTaka 1
mitaka Sk-130

[Ipoext. | IIpoexT. SAx-130.
XapaKTEpUCTHUKH Ta . Axk- [ToxuOka,
: Buxinni | Pesyneratn Pesynbratn
IPOEKTHI TapaMeTpH . 130 %
JaHl | po3paxyHKy pPO3paxyHKy
Maca xopucHOro HaBa- 2500 2500 3000 3000 B
HTAXCHHS, KT
31iTHA Maca, Kr — 8447 9000 9180 2
Maxcmvaneia ERA- |- 9 1020 | 1050 | 1050 -
KICTb, KM/TO]I
Paniyc nii, km 875 875 540 750 —
JloBxxrHa po30Iry, M 600 450 380 380 —
HipnakomaiiomticTs | 45 120 | 100 | 100 -
OIS 3eMuTl, M/C
MaxkcumanbHe repeBaH- +8, 4g +8, -4g +8, — +8, 4g B
TaKEHHS 4q
CraprtoBa .T;[r0036poe— B 0.6 0,56 0,556 0.7
HICTb
Po3max kpuia, M - 9,2 9,72 9,96 2,5
[Turoma HaBaHTEDKeIZ{HH B 397.6 380 368 3.2
Ha kpuiio, 1aH/m
[TonoBxkeHHs Kpuia - 3,9 4,017 3,97 1,2
3BY)KCHHSI KpHJIa — 5,6 3,99 4.06 1,75
CrpinonoaiOoHICTh KpH- B 29 32 31 3,22
Ja, Tpaj

5. 3. MeToau CTBOpEeHHsI MaiicTep-reoMeTpii, Mojiejiell po3noaijly mpocropy
i eTaI0HIB KOHCTPYKUIl JITaAKIB

Mopenb reoMeTpii JieTali B KOMIT'IOTEPHOMY BUTJIAI (1ali — aHATITUYHUNA eTa-
JOH fieTani) € 0a30BUM, MEPBUHHUM €JIEMEHTOM KOHCTPYKIII MpU KOMIT'IOTEPHOMY
KOHCTPYIOBaHHI HOBO1 MailWHU. BiH MICTUTh €TaJIOHHI KOOPJMHATH BCIX TOYOK IO-
BEpXHI JIeTajl B 33JaHiil cUCTeM1 KOOPJMHAT 1 SIBJSIE COOOK0 OCHOBY KOMITFOTEPHOIO
MIPOEKTY T€OMETPIi JIiTaKa.

[Ting KOMI'TOTEPHUM MPOEKTOM PO3YMIIOTHCSI CUCTEMa KOHCTPYKTOPCHKHX, PO3-
PaXyHKOBHX 1 TEXHOJIOTTYHUX MOJEIIEH, a TaKOX AaHl JUisl cepTUdikallii, ynpaBiiHHS
AKICTIO, TEXHIYHOTO 0OCITYrOBYBaHHS B €KCIUTyaTallli, yTUJi3allii, TOOTO yrnpaBIiHHS
KMTTEBUM LUKJIOM jiTaka [13].

KoMmm'toTepH#mii MpoEKT JliTaka MICTUTh TaKi MOJIENI:

—monenb Ne 1. Maiictep-reoMetpis yitaka (a00 MOJeNb MOBEPXHI JiTakKa, 1110
BHU3HAYAE TEOMETPII0 TIOBEPXHI JIITaKa);

— mozenb Ne 2. Mogenb po3nofiny mpocTopy JliTaka,

—wmoxenb Ne 3. Mogeni CTHKIB, 3'€1HaHb 1 KOHCTPYKTHBHO-TEXHOJOTIYHUX
pO3'eMIB;



— mogenb Ne 4. Monens reoMeTpii BChbOro BUpoOy (aHaNITUUHI €TaJOHU BCIX Je-
Tajel, By3JiB, arperaris 1 JiTaka B [IJIOMY), TOOTO MOJIEb MOBHOTO KOMIM'IOTEPHOTO
BU3HAYCHHS JIITaKa.

Huxuye posrnsgaersest mpouec CTBOPEHHsS KOXKHOI 3 IepepaxOBaHUX MOJEINIEN
JTaKa.

Mopgpenb Ne 1. Maiictep-reomeTpis JiTaka

ITpornec crBopenHst moaeni Ne 1 Mo)kHA pO3JUIMTH Ha TakKi eTamu:

1) po3po0eHHsT MaTEMaTHIHOT MOJIEII JIiTaKa,

2) po3pOOICHHS TEOPETUIHHUX KPECIICHb arperaris;

3) CTBOpEHHST MOJIeNiell TIOBEPXHi arperaTiB, 00'€THAHHS iX B MOJICNIb MTOBEPXHI
JITaKa;

4) cTBOpeHHsI Kapkaca (HaHEeCEHHsI CIi/IiB 0a30BHX IMOBEPXOHb KOHCTPYKTHUBHO-
cuinoBoro Habopy (KCH) B 06¢s3i Teopernunoro kpecieHs (TH) 1 KOHCTPYKTHBHO-
cuinoBoi cxemu (KCCQ)).

Peanizariisi po3po06sieHUX METO/IB CTBOPEHHSI MaicTep-reomMeTpii (Mojenei mo-
BEPXOHb) JIITAKIB MPOBOJIAIIACS MPU MPOEKTYBAHHI HaBYAIbHO-00MOBOrO (puc. 3) Ta
HaBYAJIbHO-TPEHYBAIBHOIO JiiTaka (puc.4), jiTaka TpaHCIOpPTHOI Karteropii [18]
(puc. 5-7), nerkoro nuBiIbHOTO JiTaka (puc. 8). HaBeneHni mMojesni MOBEPXOHb JIiTa-
KiB, II[0 IPOEKTYIOTHCS, BUKOHAHI 3a JOIOMOIoio cuctemu Siemens NX.




Puc. 4. Mogenb maiictep-reoMeTpii HaBYaIbHO-TPEHYBAJIBHOIO JIITaKa

Puc. 5. Mopnenb maiictep-reomerpii jitaka AH-140

Puc. 7. Mopnens matictep-reomerpii titaka AH-148



Puc. 8. Mopens maiictep-reomMeTpii IMBUILHOTO JIETKOT'O JIiTaKa

Mogens Ne 2. Mozenb po3noaity IpocTopy JiiTaka

ITporec crBopenHst moaeni Ne 2 Mo)kHA pO3JTUIMTH Ha TaKi eTamu:

1) po3po0JIeHHS KOHCTPYKTHBHO-TEXHOJIOTIYHOTO YJICHYBaHHSI,

2) MaHeTIOBaHHS;

3) CTBOPEHHS KOHCTPYKTHBHO-CHUIIOBOTO HA0OPY;

4) CTBOPCHHS €JIEMEHTIB KOHCTPYKIIIT;

5) po3miliieHHs 00JIaHAHHS, IPUIIAIIB, MTOKYITHUX BUPOOIB 1 T. [ .;

6) KOMITOHYBaHHS CHCTEM;

7) KOMIIOHYBaHHS KaOIHU eKiNaxy;

8) KOMIIOHYBaHHS MTaCAXKUPCHKOT KaO1HM (BaHTaXXHOT KaOiHN);

9) cTUKyBaHHS arperaris i CHCTEM;

10) cTBOpeHHS JepeBa MPOEKTY JIiTaKa.

VY mporieci CTBOPEHHST MOAEIL PO3MOALITY MPOCTOPY MPOBOJSATH KOMIIOHYBAaHHS
JiTaka — B3a€EMHE MPOCTOPOBE YB'A3yBaHHS YACTHH JiTaka, iX 30BHIIIHIX (QopM 1
KOHCTPYKTUBHO-CHJIOBOi CXEMH 3 PO3MIIICHHIM €KIMaxy, 030pO€HHS, BAaHTaXIB,
yCTaTKyBaHHS, NaJMBa 1 IBUTYHIB. Ha 11bOMy eTarii mpoeKT Ha OCHOBI BUOpaHOi cxe-
MU, BUOpaHUX TTapaMeTpiB JIiTaKa 1 BA3HAYEHUX BaroBUX XapaKTEPUCTUK HaOyBae 3a-
KiH4eHOi (hopmu. 3aBepiieHOCTI HAO0yBa€e 30BHINIHE O(OPMIIEHHS, CXeMa PO3MIIICHHS
BCEpEIMHI JIiTaka OCHOBHUX BaHTaXiB 1 00’ €MIB, KOHCTPYKTUBHO- CHUJIOBA CX€Ma BCIX
YaCTHH JIITaKa.

VY 3B'3Ky 3 UM MpoIeC KOMIIOHYBaHHs 00'e€qHYe B coOl TpU B3aEMO3B's3aHi
MPOLIECH, SIKI IYyTh OAHOYACHO 1 MapajiebHO: aepoJIMHaMIYHEe KOMIIOHYBaHHs, 00'e-
MHO-BaroBe KOMIIOHYBAaHHSI 1 KOHCTPYKTHBHO-CHJIOBE KOMITOHYBaHHSI.

Ha puc. 9, 10 nokazani pparmeHTH Mojeiel po3noaiay IpoCcTopy JITaKiB, 110
MPOEKTYIOThCS, cTBOpeHi 3a jgoromororo cuctemu CAD\CAM\CAE Siemens NX.



Puc. 9. ®parmeHT MoeI1 pO3MOLTY TPOCTOPY HABUATBLHO-TPEHYBAIBHOTO JIITAKa

Puc. 10. ®parmenT Moz po3noALTy TPOCTOPY (BIO3EIHKY JISTKOTO ITUBLTBHOTO JIiTaka

Mogens Ne 3. Mopeni arperaris, iX 3'€JHaHb 1 CTUKIB

Pospobmenns moaem Ne 3 MICTUTB Taki eTamnu:

1.) [ToBHE BU3HAYCHHS KOHCTPYKIIii arperaris, 3'€IHaHb 1 CTHKIB.

2.) [Ipu3HaueHHs B3a€EMO3B'I3aHOT CHCTEMH JIOMYCKIiB Ha €JIEMEHTH CTHKY.

Ha puc. 11 noka3aHo eleMEeHT CTUKYBaJIbHOTO By3Jia JIiTaka TPAHCIIOPTHOI KaTero-
pii, Ha puc. 12—-14 — (hparMeHTH aHATIITUYHHUX E€TAJIOHIB €JIEMEHTIB KOHCTPYKIIIi TIaHepa
JIETKOTO IMBUILHOTO JIiTaka, Ha puc. 15 — Mojen kpuia 3 1BOMa Ta TPhOMa JIOHXEPO-
HaMH HaBYAJILHO-TPEHYBAJLHOTO JIITaKa 3 KPUJIOM 3BOPOTHOI CTPLIOMOIOHOCTI.

Moguenb Ne 4, Monens reoMeTpii BChOTO BUPOOY

Po3pobnenns moaemi Ne 4 MICTUTh Taki eTamnu:

1) Mo30HHE MOJICITIOBAHHS:

— TOYHUX KOMITOHEHTIB KOHCTPYKIIII 3 yCiMa 3B'I3KaMU 1 CTIOJTyUYCHHSIMU,

— CHUCT€MH 3 KOHCTPYKTUBHUMH €JI€MEHTaMHU KPITUICHHS;



— 00puCiB arperatiB 1 MPWJIAJIIB 3 TOYHOIO MPHUB'SI3KOI0 €JIEMEHTIB KPITUICHHS, a
TaKOX MEPEBIPKY €JIEMEHTIB KOHCTPYKIII1 3 METOIO BUSBJICHHS B3aEMOIIPOHUKHEHHS 1
3a30piB, 30MpPaHHS;

2) TMOCEKIIIITHEe MOJICITIOBAHHS:

— QHAJTITUYHHUX €TAJOHIB BCIX €JIEMEHTIB KOHCTPYKIIii;

— 0a3u JaHuX KpecIIeHb;

— HaNOBHEHHS aTpUOYTUBHOIO 1H(POPMAIII€IO;

3) moarperaTHe MOJICITIOBAHHS:

— CHCTEM, 1110 TIPOXOIATh Yepe3 arperaTu 0e3 TEXHOJIOTIYHOTO YICHYBaHHS;

— 30MpaHHs 1 KOHTPOJIb BCi€i 1H(OpMAaLii IIOI0 MPOEKTY.

Puc. 11. EnemMeHT CTHUKYBaJIbHOT'O By3J1a JIITaKa TPAHCIIOPTHOI KaTeropii

Puc. 12. ®parmMeHTH aHATITHYHUX €TAJIOHIB HEPBIOP KpHJa JISTKOTO ITUBUIBHOTO JIi-
Taka



Puc. 13. ®parmMenTH aHANITUYHUX €TAJIOHIB €JIEMEHTIB JIOHKEPOHIB KPHUJIa JIETKOTO
UBLIBHOIO JiTaKa

P gy

Puc. 14. ®parMeHTH aHANITUYHUX €TAJIOHIB CTOSIKIB 1 KPOHILITEHHIB By3J1iB HaBIIIYy-
BaHHS PyJisl BACOTU

Puc. 15. ®parmMeHTH aHATITUYHUX €TAJIOHIB €JIEMEHTIB KOHCTPYKIIT KpuJia HaB4aJlb-
HO-TPEHYBaJILHOTO JIITaKa: @ — IBOJIOHKXEPOHHOTO; 6 — TPHOJIOHKEPOHHOTO

5.4. BuzHayeHHs CKJIAJ0BUX IHTErPOBAHOI0 MPOEKTYBAHHA JiTaKiB
[HTerpoBane MpoeKTyBaHHS JIITAKiB MICTUTh TaKi CKJIaJ0BI:



1. IutrerpoBane iHpOpMaIiiiHE CepeIOBHUIIE, KOMITJIEKC TEXHIYHUX 1 IPOrpaMHUX
3aco01B JJIsI CTBOPEHHS MPOEKTY JIiTaKa.

2. Po3po0seHHs KOHIEMINT CTBOPEHHS HOBOTO JIITaka Ta TAaKTUKO-TEXHIYHHX
BUMOT JI0 00’ €KTa MPOEKTYBaHHs. KOHIIEMIIisI CTBOPEHHSI HOBOTO JIiTaka — 1€ BH3HA-
JalbHUHN 3a]lyM, Ha SIKOMY IPYHTYIOTHCSI BUMOTH, III0 BUCYBAIOTHCS O JIiTaKa: 1Mo ae-
pOJAMHAMIIII, IO BaroBiii JOCKOHAJIOCTI, IO MIITHOCTI, IO CHJIOBiM YCTaHOBIII, TOIIIO.

3. Bubip cxemu jiiTaka, BU3HAYCHHS MacOBUX 1 T€OMETPUYHUX TapaMeTpiB, ae-
poIuHaMidHe, 00’€MHO-BaroBe Ta KOHCTPYKTHBHO CHJIOBE KOMIIOHYBaHHS. P03po0-
JICHHS MalicTep-reomeTpii sitaka 3a qomomororo cuctem CAD\CAM\CAE\PLM.

4. BuzHaueHHs pO3paxyHKOBHX HaBaHTa)XCHb, IO JIIOTh HA arperaTtd JIiTaka,
JIOTMYCTUMUX HAIpPY>KEHb Y PETYSPHUX 1 HEPETYJISAPHUX 30HAX JJIA 3a0e3MeueHHS
MIITHOCTI Ta PErJIAMEHTOBAHOI JOBrOBIYHOCTI. PO3p00IeHHs MOei po3moIiTy mpoc-
TOpY JIITAKa.

5. [nTerpoBaHe MpoeKTYBaHHS 1 KOHCTPYIOBaHHS arperaTiB JIiTaka.

6. CTBOpeHHs aHATITUYHUX €TaJOHIB €JIEMEHTIB KOHCTPYKIIIT MJIaHepa JITaKa.

7. Po3po0iieHHs KOHCTPYKTOPCHKOI, TEXHOJIOTIYHOI Ta €KCIUTyaTallliHOl JTOKY-
MEHTAIIii.

Ha ocHOBI po3po0i€HNX MPUHIMUIIB 1 YJTOCKOHAJIEHUX METOJIB PO3POOJICHO
cxeMy (hOpMyBaHHS KOHIICTIIIT IHTETrPOBAHOTO POEKTYBAHHS JiiTakiB (puc. 16).



[aTerposane iHpopmalliiiHe cepeoBHILE, KOMIUIEKC TEXHIYHUX
1 mporpaMHuX 3ac00iB /ISl CTBOPEHHS NIPOEKTY JITAKa,

BUPOOHMYE TA EKCIICPUMEHTAIIBHE 00JIa/IHaHHS],
KOJIEKTHB (haxiBLiB, cepTH(IKOBAHUX Y rajy3i JiTakoOy/1yBaHHs
Ta 1H(GOPMAIIIHOT MATPUMKH )KUTTEBOTO LIUKITY JIITAKIB

v

Po3pobnenna konyenyii cmeopeHHsa HOB020 NiMaKa
i 1020 moougixauiii 3a 00nOM02010 KomMn'tomepnux
inmezposanux cucmem CAD / CAM / CAE / PLM

3 HAYKOBO-TEXHIYHUM PIBHEM JJOCKOHAJIOCTI 1 €EKTUBHOCTI
33 aepOJIMHAMIYHMMHU XapaKTEPUCTHKAMH,

CTIMKICTIO 1 KEPOBAHICTIO, BATOBOIO BiJIA4€IO,
MarepiajgamMu, Macor KOHCTPYKIIii, CHIIOBOK YCTaHOBKOIO,
MILHOCTIO 1 peCypcoM, yIpPaBIiHHsM, aBIOHIKOIO, TEXHONOTTYHICTIO,
HA/(IHICTIO, OE3MEKOIO MOJIBOTIB, 1O NEPEBUILYE
JIOCATHYTHUH CBITOBHUIA PIBEHb JUIS IAHOTO THILY JITAKIB i
3abe3redye HOro KOHKYpPEHTOCIPOMOXKHICTD
Ha PUHKY aBlalliiHUX NOCIYT

y

Po3poonenna maiicmep-ceomempii nimaxa

Bubip cxemu Jtitaka, Tuiy CVY, BU3HAYEHHS MacH

- 1 TCOMETPHYHUX NaPAMETPIB JliTaKa, sKi BIANOBIAAIOTH

= | H3amanum TTT, All, konuenuii crBopeHHs jitaka, Bumoram ISO 9000, 4

g KpI/ITepiSIM onTuMizaui'i KoMmrnonyBaHHs i LIEHTPYBaHHS.

= Bu3HaueHHs aepOMHAMIYHUX 1 3IITHO-I10CAA0YHNX XaPAKTEPUCTHK.

3 Po3pobxienns i CTBOPCHHS MakCTep-reoMeTpii JriTaka £

‘; 3a JIONOMOT'0K0 KOMIT'FOTEPHUX IHTErPOBAHUX CUCTEM e
&

z 4 g

5 Busnauenns po3paxynkoeux naganmasicems, <y

= w0 oiroms Ha azpezamu, i HAGAHMAICEH >

g Muno6o20 noibLomy, 00ONYCMUMUX HANPYHCEHD =

™ 5 [ | 012 3a6e3neuenna miynocmi ma pecnamenmosanoi 0oezogiunocmi | [ s

= Bu3HaueHHs TeOMETPUYIHIX XapaKTEPUCTHK CHIIOBUX 3

g CJICMCHTIB arperaris 3 yMOB CTaTHYHOI MIL{HOCTI, S

210 PerIaMeHTOBAHOT JOBrOBIYHOCTI, JKHBY4OCTI il

= npy MiHiMi3auii ix Macu. Po3poOkieHHs HOBUX =

= KOHCTPYKTUBHO-TEXHOJIOTTYHHX PILICHb /ISt JIOCATHEHHS! =¢

= perIaMeHTOBaHOI 10BrOBIYHOCTI OOJNTOBUX i KJICIIAHUX 3'€{HAHB v

= 30IpHMX KOHCTPYKILIH, & TAKOXK CIIOCOOIB 3aTPUMKU

2 POCTY BTOMHUX Tp1MH. Po3polieH s Mozesi po3noainy

& NPOCTOPY JiTaKa i CXeMH HOTO TEXHOJIOTIYHOTO YJICHYBAHHS

Y

Cmeopennsa ananimuynux emanonie KOHCMpPYKyii 1imaxka

CTBOpeHHﬂ Ta BaTBCpII)KeHHH aHAJITUYHHUX €TAJIOHIB HOBerHl

anaKa 1oro aneFaTlB CHUCTEM, CKJ]a)laJII)HPIX OJII/IHI/IIII) B
CTHKIB 1 3' €IHAaHb, JeTaieun KOHCTPYKLIII

10 CTAHOBJIATH IMOBHY KOMl'I'}OTepHy MOJCJ/Ib JiTaka

v

Po3pobnenna koncmpykmopcokoi,
— MexXHOoN02iYHOi ma ekcniyamauiinoi -
O0oKymenmauii 015 aimaka i U020 cucmem

Puc. 16. Cxema hopMyBaHHS KOHIIETIII{ iIHTETPOBAHOTO MPOEKTYBAHHS JIITaKiB




6. O0roBopeHHs pe3yJIbTATiB CTBOPEHHSI METOY iIHTErPOBAHOIO0 MPOEKTY-
BAHHS TA NAPaAMEeTPUYHOI0 MO/IeJII0BAHHS HABYAJIbHO-TPEHYBAJIbLHOI0 JiTaKa

Po3po06iieHi MPUHIKIIKA IHTETPOBAHOTO MPOEKTYBAHHS JI03BOJISITH 3a0€3MEUUTH
oinpm noBHe Bukopuctanus cucteM CAD\CAM\CAE y nporieci mpoeKTyBaHHS JIi-
TakiB. BripoBa/pkeHHs y Mpolec MPOEKTYBAHHS PO3POOICHUX MPUHIUIIIB JJO3BOJIUTH
Ha OLIBII PaHHIX CTaAisX MPOEKTYBAHHS BPAaXxOBYBAaTH MUTAaHHS MPOEKTYBAHHS HEpe-
T'YJISIPHUX 30H, 3a0€3MEUCHHS PECYPCy Ta )KUBYYOCTI KOHCTPYKIIIT JIITAKIB.

Y nockoHaneHuit MeTo1 GOPMYBaHHS 3aTalIbHOTO BUTIISAY 1 PO3PAXYHKY 3MITHOT
MacH JIiTaka Ha BIIMIHY BIJl METOJIIB MPECTaBIECHUX B [2, 15] m03BOJIsIE€ IPOBOAUTH
ONTHMI3aIlil0 OJHOYACHO 3a JCKUIbKOMAa IMapaMeTpaMH JITaka, IO MPOEKTYETHC.
[IpeacTaBneHnii anropuT™ PO3PaxXyHKY 3TITHOI MacH Ta BU3HAYEHHS T€OMETPUUHUX
napaMeTpiB MOXKE BUKOPUCTOBYBATHUCS IJIs JIITAKiB PI3HUX KaTeropiil i Moxke OyTH
aBTOMATHU30BAaHUM, IO IO3BOJIMTH Ha CTaii MOMEPEIHbOTO MPOEKTYBAHHS PO3TIISIHY-
TH OUTBIILY KUTBKICTh BapiaHTIB MPOEKTY.

BrnockoHnaneHo MeTonM MOJIETIOBaHHS JITakiB =~ 3a JOMOMOTOI0 CHUCTEM
CAD/CAM/CAE Siemens NX. 3rigHo po3po0iieH01 KOHIEIIIi, TPOEKT JiTaka Mae
CTBOPIOBATUCA Yy KOMIT'IOTEPHOMY BUIJISII 1 MICTUTH Y €001 TPUBUMIPHI MOJIEI KOH-
CTPYKIIiT 1[0 MalOTh BUKOPUCTOBYBATUCS Ha BCIX CTAJisIX MPOEKTYBAHHS 1 BUPOOHMUII-
TBa. OCHOBHHUMHM 3 ITUX MOJICJICH €: MaicTep-reoMeTpis JiTaka (puc. 3—8); Mojelb
po3noauTy rnmpoctopy Jditaka (puc. 9, 10); Mojeni CTUKIB, 3'€IHAHBb 1 KOHCTPYKTUBHO-
TEXHOJIOTTYHHUX po3'emiB (puc. 11); Moaens reomerpii Bchoro BupoOy (puc. 12-15).
BnockoHaneHi METoiM MOJEIIOBAHHS 103BOJIIFOTh IPOBOJUTH O1JIBII TOBHY ITapame-
TpHU3AIlil0 MOJIENIECH, 0 JI03BOJISIE BHOCUTH MONPABKHU B OUIbIII KOPOTKUHM Yac, 3MEH-
IIMTH 3aTpaTH Mpalli Mpu CTBOPEHHI MoaudiKkalii JiTaKis.

['eomeTpisi OTpUMaHUX €JIEMEHTIB € MEepIIopKepeaoM 1HPopMaIlli sl MOITYJIs
CAM cucremu Siemens NX. V npomy MOJysIi MPOBOASTH HATUCAHHS TPOTPaM JUIs
BepcraTiB 3 UIIK 1 mpoexkTyBaHHS 1HIIMX TEXHOJOTIYHUX TpoleciB. Moy 103BO-
JIsi€ OpraHi3yBaTH MPOEKTYBAHHS B aBTOMAaTUYHOMY PEXHMI MTPOLIECIB IITAMITYBaHHS,
pi3aHHs, JUTTA 1 T. 1.

Kpim 1iporo, orpuMani Mofelli BUKOPUCTOBYIOTh ISl (POPMyBaHHS TEXHOJIOT1Y-
HOT OCHACTKH 1 CTBOpeHHH KOHCTPYKTOPCHKOI Ta TEXHOJIOT1YHOI JIOKyMeHTarii. Ta-
KU TIpoliec y KOMI'IOTEPHUX CHUCTEMax 3HA4HO crpoieHuid. [Ipu cTBopeHHi kpec-
JSPCHKOI JIOKYMEHTAIlli MPAKTUYHO BUKIIIOUEHI MOMIJIKH MOOYJOBHU, OCKUIBKH BCl
CXEMHU BUKOHYIOTHCS 3 BUKOPUCTAHHSAM OJHOTO IMEpIIoKepelia (Moel AeTall, By3-
7a, 1 T. A.). JJisi CTBOPEHHsI €KCILTyaTalliiHoi Ta pEMOHTHO1 IOKYMEHTaIlli He0OX11HO
MIPOBECTH TMPOIIEC «PO30MPAHH» OTPUMAHUX arperariB Ha ckiajoBi getaini. [Ipouec
ICTOTHO CIIPOCTUTH TOM (haKT, 0 OAHOYACHO 3 (POPMYBAHHSIM MOJENICH BEAECThCH 1
MpoIIeC CTBOPEHHS crerudikaiiiil 1 He0O0X1IHOI KOHCTPYKTOPCHKOI JOKYMEHTAITIi.

Takum unnom, BukopuctanHss CAD/CAM/CAE cucteM 103B0JIsi€ BECTH MPOEK-
TyBaHHS arperaTiB IJIaHepa JiiTaka 3 ICTOTHO OUTBIIOK €(PEKTUBHICTIO 3aBISKH Ta-
KHM TIepeBaram:

— CTBOPEHI MOJIENI € MepIIoKepesioM 1H(opMaIlii sl 1HIIMX 3aCTOCOBYBAHUX
MOJYJIIB 1 CHCTEM a0 30BHIIIHIX MPOTPAMHUX MPOAYKTIB;



— BCl BHpOOJEHI MOOYyA0BH MOXKYTh BHKOPHCTOBYBATHCS B MOJANBIIOMY JJIS
CTBOPEHHS KOHCTPYKTOPCBHKOi, TEXHOJIOTIYHOI, €KCILTyaTaIlliHOI Ta PEMOHTHOI J0-
KyMEHTAaIlli;

— Iponecy poOOTH HaJl KOHCTPYKIIEIO 1 TEXHOJIOTIEID arperaTty MOKYTh BECTHCS
MPAKTUYHO MapajiesibHo;

—3a JIONIOMOT0I0 BUKOPUCTaHHS 1H(GOPMALIHOTO MEHEKMEHTY CIPOLLY€EThCS
poboTa 3 yCci€r0 HOMEHKJIATYpOIO IOKYMEHTAITli;

— ICTOTHO BHIIE TOYHOCTI TOKa3HUKU CIPOEKTOBAHUX BY3JIB;

— TEXHOJIOT1YH1 MPOOJIeMU BUSBISIOTHCS Ha PaHHIX CTaAisIX MPOEKTYBAHHS ar-
perary, a He B IpoIieci BUPOOHUIITBA 1 OTIEPATUBHO YCYBAIOTHCS;

— BUHUKA€E MOXJIMBICTh MIPOEKTYBATH PIBHOMIIHI KOHCTPYKIIi 3 O€3MepepBHOIO
3MIHOIO TEOMETPUYHUX MapaMeTpiB;

— ICTOTHO 3HMXKYETBCS TPYAOMICTKICTD IPOEKTYBAHHS 1 BUTOTOBJICHHS JIeTajel 1
BY3JIB arperary.

KoHuemnitist 1HTErpoBaHOro MPOEKTYBAHHS 1 MOJCIIOBAaHHS po3po0JieHa 1 amnpo-
OoBaHa MpU CTBOPEHHI MPOEKTIB HAaBYAIbHO-TPEHYBAIBHUX, HABYAIHHO-00MOBHX Ji-
TaKiB, JITaKiB TPAHCIOPTHOI KaTeropii, JIETKUX HUBUIBHHUX JITaKiB. 3aCTOCOBHICTb
KOHIICTIIIT /IO 1HIITUX KaTeropii JiTakiB HE JOCIIIKYyBalach.

KoxHM1I1 KOHKpETHHI MPOEKT JiTaka MpU BHKOPUCTAHHI CTBOPEHOI KOHIIEMIIii
noTpedye 3acTOCYBaHHs CBOro Kpurtepis epexkTuBHOCTI. B mpencraBieHomy nocii-
JDKEHHI1 Y SIKOCT1 KPUTEPIIO ONTUMI3alii BUKOPUCTOBYBAIACh 3J1ITHA Maca.

[Momanpimmii pO3BUTOK MPEICTaBICHOI KOHIIETIII IHTETPOBAHOTO MPOEKTYBAHHS
JITaKiB MOJIATAE Y OXOIUIEHHI OUTBIIOI KIJIBKOCTI KaTEropii JITaKiB, Tak K KOXKHA 3
TaKMX KaTeropii Mae cBoi 0COOIMBOCTI CTBOPEHHS TPUBUMIPHUX MOJIENEH, CBOI KpH-
Tepii e(heKTUBHOCTI, 1110 MalOTh BUKOPUCTOBYBATHUCS MPU MPOEKTYBAHHI.

/. BUCHOBKH

1. CTBOpeH1 MPUHIUINK THTETPOBAHOTO MPOEKTYBAHHS € OCHOBOIKO IpeEJCTaBJIe-
HOT KOHIEMIli, JOTPUMAaHHS SKUX 3a0e3mneuye OUIbII TIOBHE BUKOPUCTAHHS
KOMIT IOTEpPHUX 1HTETPOBAaHMX CHUCTEM Ha BCIX eTamax IMpoIecy MPOEKTYBaHHS.
[IpuHiunu ypaxyBaHHAM HasiBHOCTI HEPETYISPHUX 30H KOHCTPYKIIii, 3a0€3MeUeHHS
pecypcy Ta >KMBYUYOCTI JITakiB Ha PaHHIX CTaifgX MPOEKTYBAHHS 3a0€3MEUYIOTHCS
BUKOPUCTAHHAM METO/IIB 3a0€3MEeUEeHHs PerJIaMEeHTOBAHOT JJOBIOBIUHOCTI MTPH MPOEK-
TyBaHHI KOHCTPYKIIIi.

2. YI0CKOHAJIGHO METOJIH PO3PaxXyHKY 3JIITHOI MacH Ta BU3HAYCHHS T€OMETPH-
YHUX MapaMeTpiB JIITaKiB PI3HUX KATEropiil Ha eTarll MoNnepeaHbOro MPOEKTYBAHHS.
Ile mo3BommIIO Ha eTarni BU3HAYCHHS] TEOMETPUYHUX XapaKTEPUCTHUK Ta 3JTHOI MacH
JTaKiB IPOBUJIUTH ONTHUMI3ALIIO MO JEKUIBKOM MapaMeTpaM 3a BU3HAYEHUM KpHUTe-
pieM edekTuBHOCTI. MeToau Oyiu peani3oBaHl y MakeTax MPUKIAJHUX Mporpam sKi
JI03BOJISIIOTh HA CTaJlii MOMEPEIHBOTO MPOEKTYBAaHHS B KOPOTKHM Yac MPOBECTH Ta-
paMeTpUYHUIA aHaTi3 OLIBINOI KITLKOCTI BapiaHTIB MPOEKTY Ta PO3POOUTH 3arajibHUM
BUTJIA JIITAKA.

3. YI0CKOHAJIGHO METOJIM CTBOPEHHS MancTep-TeoMeTpii, MOENl PO3MOALTy
MPOCTOPY 1 MapaMETPUYHUX AHATITHYHUX €TAJOHIB JIITAKOBUX KOHCTPYKIlIA. MeTton
anpoOoBaHUM 1 peasi3oBaHUi MPU KOMITIOTEPHOMY MOJIETIOBaHHI KOHCTPYKIIN Ha-



BYAJIbHO-00MOBOr0 Ta HAaBYAJIbHO-TPEHYBAJIBHOTO JIITAKa, JETKOrO HUBLIBHOTO JIiTa-
kKa. Mogeni MmaiicTep-reoMeTpii Ta pPO3MOAUICHHA MPOCTOPY JIiTaka JO03BOJISIOTH
npoBecTd  00’€éMHO-BaroBeé  Ta  KOHCTPYKTUBHO-CHJIOBE  KOMIIOHYBAHHS,
BUKOPUCTOBYBATUCS JJISi PO3PAXYHKIB aepOAMHAMIYHUX XapaKTEPUCTUK Ta MIllHOCTI
32 JIONOMOIOI0 METOJy CKIHUYEHHUX €JIEMEHTIB. 3aCTOCYBaHHSA KOMII FOTEPHUX
IHTErpOBaHMX CHUCTEM IIPH MPOBEACHI aepOJAWHAMIUYHOr0, 00’€MHO-BaroBOro Ta
KOHCTPYKTUBHO-CHJIOBOTO ~ KOMIIOHYBaHHSI ~ JO3BOJISIE 3MEHUIMTH  BHUTpAaTU 1
PO3TISHYTH OUIBITY KUIBKICTh KOHCTPYKTUBHHUX BapiaHTIB.

4. Po3po0eHO KOHIEMINI0 1HTErPOBAHOTO MPOEKTYBAaHHS JITaKiB, MPUHIUIHU
BUKOPUCTAHHSA KOI niepeadavaroth mupoke Bukopucranus cucreM CAD\CAM\CAE,
METO/IIB 3a0e3MeUYeHHs] PerjiaMEHTOBAHO1 JIOBIOBIUHOCTI MPH MPOEKTYBAHHI KOHC-
TPYKIII Ha paHHIX CTajisIX MpoektyBaHHs. KoHueniis nependadae po3poOKy more-
PEIHBOTO MPOEKTY 3a JOTIOMOTOIO MPEICTABICHOT0 METOAY (DOPMYBaHHS 3arajJbHOTO
BUIJISALY, PE3YJIBTATOM SIKOTO Ma€e OyTH MOJEINIb MallCTEep-reOMETPII JliTaka, Ha OCHOBI
AKO1 BeJIEThCS MOoJ1ajbllia po3poOKa KOHCTPYKIIIT 1 CUCTEM JIITaKa, CTBOPIOETHCS KOHC-
TPYKTOPCbKa, TEXHOJIOTIYHA 1 eKCIUTyaTaliiiHa JOKyMEHTalid. BrpoBalKeHHsI KOH-
eIl B MPOIECH MPOEKTYBaHHS 1 BUPOOHHUIITBA JITAKIB 3a0€3MEUNUTh CKOPOUYCHHS
TEPMiHIB MPOEKTYBAHHS Ta 3aIyCKy HOBHX JITaKIB y cepiiiHe BUPOOHHUIITBO, 3MEH-
IIEHHS! COOIBaPTOCTI X pO3pOOJIEHHS 1 eKCILTyaTaIlii.
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