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Beryn

OCHOBHHMM 3aBJIaHHSIM BJJOCKOHAJICHHSI MAIIMHOOYAIBHOIO BUPOOHHUIITBA
B YMOBax KOHKYPEHTOCTIPOMOXKHOCTI HOBOI TEXHIKH 1 TEXHOJIOT1] € TiIBUIIICHHS
€(eKTUBHOCTI BUTOTOBJICHHSI MAaIMHOOYIBHOI MPOAYKIIi. Y BHUpIMIEHH] M€l
3a/1a4l 3HAYHE MICI€ BIABOJAUTHCA TEXHOJOr1i MalmnHOOyAyBaHHsA. Ll Hayka
0e3nmocepeIHb0 MOB'sI3aHa 3 PO3POOKOI0 1 BIPOBAKEHHSIM HOBUX MPOTPECHB-
HUX TEXHOJIOT1YHHUX TPOIECIB OTPUMAaHHS 3arOTOBOK JCTaJIeld MaIluH, iX 00po-
Oxu, 301pKY MaITH 1 MEXaHI3MiB.

VYcminHe BUpIMICHHS IIUX 3a7a4 B 3HAYHIN Mipl BUBHAYAETHCS PIBHEM ITi-
ATOTOBKH 1HXKeHEepiB 3a ¢daxoMm «TexHosoris mammHOOyAyBaHHA». Peamizamis
cuctemu mpodeciitnoi miAroToBku ¢axisIliB, 30KpeMa 3a JI0roBopamu IMpo 1HIu-
BiJlyaJIbHY LIJIbOBY IIJIFOTOBKY, 3a0€3MeYy€eThCsl KOMIUIEKCOM JTUCUUILIIH MpO-
Gbimrorouoi Kadeapm.

HaiiBaxxnuBimuM eTranoM B MiATOTOBIN (PaxiBIIB € TUIIJIOMHE MPOEKTY-
BaHHA. Ha npomy erani octatouyHo (GOopMyrOThCs Tpo(deciiiHl HABUKMU 1HKEHEpa-
MexaHika 3a paxom 7.090202, a sKICTh JUIJIOMHOTO MPOEKTY BIJMOBIIA€ PIBHIO
MIArOTOBKH (paxiBIIs.

MeTtoaudHi BKa3iBKH MICTATh OITUC OCHOBHHMX PO3JIUIIB JUIZIOMHOIO TIPO-
€KTY, 110 BUKOHYEThCS CTYJICHTaMH Ha Kadeapi TeXHOJOril 1 yIpaBIiHHSI BUPO-
OHUIITBOM, PEKOMEH/Iallii 10 iX pO3pOOKH, a TAKOXK MEepPeiK BUMOT, 10 BUCYBa-
IOTHCSI IO 3MICTY 3aIlMCKH, PO3PaXyHKOBOT'O TOSCHEHHS 1 0(hOpMIIEHHS BCIX Ma-
TepiajiB IUILIOMHOIO MPOEKTY.

1 OPTAHIBALISA JUITJIOMHOTI'O ITPOEKTYBAHHSA
1.1 Merai3aBiaHHs JUNJOMHOIO MPOEKTYBAHHS

JIutuioMHe TTPOEKTYBaHHS € 3aBepIajbHUM €TarioM HaBYaHHS CTYJICHTIB
y BY31; IOro 3aBIaHHs: CUCTEMATHU3AIlIs, 3aKPITUICHHS 1 PO3IIMPEHHS TEOPETHUY-
HUX 3HaHb CTYJEHTIB; KOMIUICKCHE BUKOPHCTAHHS JOCATHEHb HAYKH 1 BUPOOHU-
IITBA B OHIN 3 Tay3eil TeXHIKM (BIAMOBIIHO 10 TEMH MPOEKTY); PO3BUTOK PO3-
PaxyHKOBO-Tpa(iyHUX HABHKIB; OBOJIOJIIHHS HABUKAMH CaAMOCTIHHOTO PIIICHHS
IH)KEHEpHHX 3a/1a4.

JIumioMHUN MPOEKT 1 Moro 3aXwcCT J03BOJSIOTH JlepkaBHiN ek3ameHa-
IAHINA KOMICIi OI[IHUTHU PIBEHb OJCP’KAaHUX B MPOIECI HABYAHHS TEOPETUUHHUX
3HAaHb CTYJEHTA 3a 3araJIbHOHAYKOBHUMHU, 3arajJbHOTEXHIYHUMH 1 CTICII1aIbHUMHU
JTUCIUIUTIHAMY, YMIHHSI 3aCTOCOBYBATH 111 3HAHHS 3 MPAKTUKU 1 BUPINIYBAaTH HA
OCHOBI LIbOT'0 MMUTAHHS NMPO NPUBJIACHEHHS CTYAEHTY KBali(iKallii iHxKeHepa.

BukoHaHHS TUTUIOMHOTO MPOEKTY — 11€ BUPIMIEHHS KOMIUIEKCHOI 1HXEHe-
PHO-TEXHIYHOI 3a1ad4i, IO € JOTIYHUM TPOJOBKCHHSAM HaBYAJILHOTO IPOIECY i
0 TOTYE CTYAEHTa JO0 CAMOCTIMHOI MPaKTUYHOI 1HXXEHEPHOI MISIBHOCTI. Y
npoleci BUKOHAHHS JTUTIJIOMHOTO MPOEKTY CTYACHT-IUIIOMHUK Ma€ MPOSBUTH
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MaKCUMYM CaMOCTIMHOCTI B PIIIEHHI BCIX MHUTaHb, MOB'A3aHUX 3 BUKOHAHHIM
JUIJIOMHOI'O 3aBJIaHHS, Y MOLIYKaX piIlIeHb MOCTABJICHUX MEpPe HUM 3a]1ad.

1.2 KepiBHMUTBO JUIJIOMHHUM MPOEKTYBAHHAM

KepiBHUIITBO NHUILUIOMHUM MPOEKTYBAHHSAM 3I1MCHIOETHCS KEPIBHUKOM
JUIIOMHOT'O TMPOEKTY, SIKUM MPU3HAYAETHCA HaKa30M 10 akajemii. 3a BIAIOBII-
HUMU po3ainamu («OxopoHa npari», «EKoHOMIKa 1 opraHizailisi BAPOOHUIITBA,
«{uBi1pHA O00OPOHAY) MPU3HAYAIOTHCS KOHCYJIBTAHTH.

KepiBHULITBO AUIMJIOMHUM IPOEKTYBAaHHIM Ma€ 371HCHIOBATUCS 3a YMOBU
MaKCHUMaJIbHOI CaMOCTIMHOCT1 TUITTIOMHUKA. KOHCyIbTalii NpoBOASTHCS BIAIO-
BIJIHO 710 po3kiiany. OOOB'SI30K KEPIBHUKA 1 KOHCYJIBTAHTIB — HE IMIMIHATH JTHII-
JIOMHHKA, & HaMpaBJIATH HOro poOOTy, 3 TUM 11100 YHUKHYTH IpyOUX IMpOpaxyH-
KiB 1 TOMHJIOK, 1100 BUHUKIII B MPOIECI MPOCKTYBAHHS MUTAHHS OyJy BUPIIICH]
3 ypaxyBaHHSAM CY4aCHOI'O PIBHSI pO3BUTKY HAYKH 1 TEXHIKH.

1.3 IliaroroBka IUNJIOMHOIO MPOEKTY 10 3aXUCTY

3akiHUYMBIIM POOOTY HAJl JUIUIOMHHM IIPOSKTOM, CTYJICHT IOBHUHEH IIiJI-
MUCaTU BCl MOT0 MaTepiayii OCOOMCTO y KOHCYJIBTAHTIB, KEpIBHUKA MPOCKTY 1
M0JIaTH Ha Kadeapy AJis MPOBEAEHHS HOPMOKOHTPOIIO 3a 7—10 qHIB 10 3aXHCTY.

[Ticnst mpoxoMKEeHHST HOPMOKOHTPOJIIO CTYJEHTOM 3aBinyBau Kadeapu 3a-
TBEP/DKY€E MaTepialid IUIJIOMHOTO TMPOEKTY, a JeKaH (paKylIbTeTy HampaBsie
IUIUTIOMHHM MPOEKT CTYAEHTa Ha peleH3yBaHHS He Mi3Hille, HDK 3a 5 JIHIB 110
nepenoavyBaHOro 3aXUCTy. SIK PEIeH3eHTH 3alpOITyIOThCs TIPOBIAHI iHXKEHEPH,
IHKEHEPHO-TEXHIYHI TPAI[iBHUKU 3aBOJIB, HAYKOBIII HAyKOBO-AOCTITHUX 1H-
CTUTYTIB, BUKJIaJlaul CTOpiAHEHUX Kadenp akazaemii. PereHseHT, o3HailoOMUB-
IIKCh 31 BCiMa MaTepialiaMy MPOEKTY 1 0COOMCTO MOTOBOPUBIIH 3 JUIUIOMHUKOM
3a TEMOIO PO3POOOK MPOEKTY, CKIAIa€e PEIeH3it0, 10 MICTUTh BIJIIOBiAl Ha Ha-
CTYMHI TUTaHHS:

- BIAMOBIJIHICTh MPOEKTY, IO MOJAETHCS HA PELEH31I0, 3aBJAHHIO 1 HE0O-
X1IHOMY 00'emy;

- IOBHOTA 1 MPAaBWIbHICTh PO3POOOK OKPEMUX YACTUH MPOEKTY, MO3UTHB-
Hi 1 HETraTUBHI PUCH KOKHOI YaCTHHH,

- CAMOCTIHHICTh 1 OPUTIHATILHICTD PIlICHb, IPUHHATUX B MPOEKTI;

- MPaKTUYHE 3HAYEHHS OKPEMHUX pIIIE€Hb, LIHHICTh PE3yNbTaTIB JAOCII]I-
HUIIbKOT (CTIeliagbHOl) YaCTHHHA POOOTH;

- AKICTh TpadiyHOT YaCTUHH, 3MICTOBHICTh 3alUCKH, PO3PAXYHKOBOTO IO-
SICHeHHSI, IPAaBUILHICTh 0)OPMIICHHS KapT TEXHOJIOTIYHOTO TPOIIECY;

- YMIHHS JUIUIOMHHMKA OPIEHTYBATHUCS B MOCTaBJICHUX MUTAHHSIX;

- OLIHKA 3HAaHb JUIUIOMHHKA 3a CHELIAJLHUMH IUCHUIUIIHAMHA 1 HOTO
YMIHHSI BUKOPUCTOBYBATH 1X MPU BUPIIIEHH] MPAKTUYHUX 337124,

- IyMKa PEleH3eHTa MPO MOXKIWBICTh MPUBIACHEHHS JUILIOMHUKY KBa-
midikari iHKeHepa-MeXaHiKa;

- 3araJibHa OI[IHKa BUKOHAHOT'O IMINIOMHOTO MPOEKTY.
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[Ticns peueH3yBaHHS AUILUIOMHUN HPOEKT 1 PELeH31s MOBEPTAOTHCSA AUII-
JIOMHHKY JIJIs 03HAHOMJICHHS 3 PEIICH3IEIO 1 MIATOTOBKH JI0 3aXUCTY.

1.4 3axucT AUNJIOMHOIO MPOEKTY

3axHUCT IUIUIOMHOTO IMPOEKTY NPOBOAUTHCA HAa BIIKPUTOMY 3aCi/IaHHI
HepxxaBHoi ex3ameHaniitHoi komicii (JIEK) mix romoByBaHHSIM KepiBHOTO Mpa-
[[IBHUKA MIANPUEMCTBA Ta y CKJIaJl MPOBIAHUX (PaxiBIiB MIAMPUEMCTB, MpalliB-
HUKIB akazeMii 1 kadep.

Crynent nogae B JIEK (cexperapro) 3amucKy po3paxyHKOBOI'O MOSICHEHHS
3 JOJATKOM, BIATYK 1 peleH3ito, a rpadidHi Marepiand MPOeKTy pO3Billye Ha
JOLILIL.

3axXUCT MPOEKTY MPOBOAUTHCSA B HACTYITHOMY MOPSIKY:

a) JIOTIOBiJb CTY/ICHTA,

0) BIAMOBIJII CTYJCHTA-IUIUIOMHNKA Ha TuTaHHs wieHiB JJEK 1 npucyTHix
Ha 3aciJaHHI;

B) pimenns [EK;

I') OrOJIOUIEHHS PeleH3li 1 BIATYKY Ha JUIJIOMHUI MPOEKT;

1) BIIIOBII CTYASHTA HA 3ayBaKEHHS PEIICH3CHTA.

Jlonogiov na 3axucmi OuniomMHo20 NPoexmy
(cmpykmypa 00nogioi i pekomeHoayii wooo niod20moeKi)

Mertoro JOMOBII € YCECTOPOHHIM, MOTUBOBaHUM J10Ka3 MOJIOKEHb, BUKO-
HAHUX B PE3yJbTaTi pO3POOKH TEMH AWIUIOMHOTO MPOEKTY. TPUBAIICTh TOTOBI-
11 ooMexyeTbes npuban3Ho 8§ — 10 XB., TOMy MPETEHAEHT TOBUHEH J100pe Mpo-
AyMaTH 3MICT 1 4ac, 10 BUTPAYAEThCA HA KOKHY YaCTHHY CBOTO BUCTymy. [Ipu
IbOMY HEOOXI1JTHO MPaBUJILHO 30yAyBaTH HU3KY JIOKAa3iB, 3aCHOBAaHUX Ha Teope-
TUYHUX MEPEAYMOBAX 1 BApIaHTHOCT1 BUKOHAHHSA 3aBJaHb IPOEKTYBaHHS.

JIomoBiIb, SIK TIPABUIIO, MICTUT:

1) popMystOBaHHS TEMU AUIIOMHOTO MIPOCKTY;

2) mpo0iieMy, BUSIBJIICHY B pe3yJbTaTi aHali3y 0a30BOr0 BUPOOHHUIITBA;

3) aKTyaJIbHICTh TEMHU;

4) mera 1 3aBAaHHS POCKTYBAHHS,;

5) OCHOBHY 4acTHHY, A0 KO BXOJISTh:

— 0OTpyHTYBaHHS PO3POOOK, BUKOHAHMX B TEXHOJIOT1YHINA 1 KOHCTPYK-
TOPCHKI1M YacTUHaX (BapiaHTH, KpUTEPii BUOOPY);

— MOrIMOJICHUH aHalli3 1 PO3pOOKH CIeIliadbHOl YaCTUHH, Ha SKiH, K
MpaBuIIo, 0a3yl0ThCS PO3POOKH TEXHOJIOTTUHOI 1 KOHCTPYKTOPChKOI yacTuH. [1pu
IIOMY CJIiJT OCBITUTH TPHHIIMIK PO3PaxyHKIB, MaTeMaTHU4HI (IMiTaIliiiHi) i Ha-
TYpHI MOJIeNi, CXEMH, pe3yIbTaTh, aHai3. JlomoBip 3a cremniaibHOK YaCTHHOI
Mae OyTH MOB's3aHa 3 BIJIMOBIIHUMHU YaCTUHAMU;

6) ekOHOMIYHE OOTPYHTYBaHHS PO3POOOK AUITIOMHOT'O MPOCKTY;

7) BUKOHAHHSI YMOB OXOPOHH TIpalli i TeXHIKH O€3MeKN Ha CIPOSKTOBAHO-
My 00'€KTi;



8) HeoOXi/THI 3aX0H 11010 IUBUILHOI O0OPOHH Ha CIPOCKTOBAHOMY 00 '€-
KTI;

9) BUCHOBKH, B SKHMX JIOBOJHUTHCS TEXHIYHA, OpraHi3alliiiHa i eKOHOMIYHA
epextuBHICTh. Came TYT BKa3ylOThCSl HAassBHICTH MyOJIIKAIliil 32 TEMOIO, 10 PO3-
poOsieThes, anpodaliii poOOTH HAa HAYKOBO-TEXHIYHUX KOH(EPEHIIisX, y4acTh B
KOHKYpCax HayKOBHX POOIT.

[TinroroBKa 10 JAOTMOBI/II TOYUHAETHCS 3 MOMEHTY OTPUMAaHHS TeMu. Po3-
TJISIIA€THCS 3B'SI30K TEMH 3 BaXXUIMBUMHU HAPOIHOTOCIIOAAPCHKUMHE 3aBJIaHHIMHU
ranysi. [1oTiM Ha mepeaauIuIOMHIA TIPAKTUIIl BUKOHYETHCS KPUTUYHHMI aHai3
00'€eKTy BUpPOOHUIITBA, BHSBJISIOTHCA MPOOJIEMU 1 HaMI4arOThCs HUIAXH iX pi-
menb. Lle, K mpaBmito, € OCHOBOO JUTsl JOPMYITFOBAHHS METH 1 3aBJaHb.

B oCHOBHII 9acCTHHI Ba)KJIMBO JOBECTH JOIUIBHICTS PO3POOKH HOBOI TEX-
HOJIOT1i BUTOTOBJICHHSI JI€TaJIe 1 palllOHAJIBbHICTh HOBOT'O IJIAHYBAHHS IIEXY.
[Ipu mpoMy i yac MOMOBiAI HEOOXIMTHO OOTPYHTYBATH AOUUIBHICTh KOMXKHOL
oreparlii 3 IOrJsay mapaMeTpiB SKOCTI 1 €EKOHOMIYHOCTI BUKOHAHHS, IO J1OCS-
ratothesi. KoxkHa onepaitis yB'si3yeTbesi 3 po3poOKaMu OCHAIIEHHSI Ji 11 BUKO-
HaHHA. B aHami31 BpaxoBy€eThCs MepeaoBUNA TOCBII MIAPUEMCTB.

VY crnenianbH1i YacTHHI HEOOX1AHO OOIPYHTYBATH NpoOIieMy, sika MpUBesa
70 11 po3pobku. ChopMynroBaTH METY 1 3aBJIaHHS, BU3BHAYUTH METOIHMKY TIPOBE-
JICHHS AOCIIIKEeHb, 1aTH TEOPETUYHE OOIPYHTYBAHHS 1 MPAKTUYHUN BUXI].

Ak He cnio 6yoysamu 00nogios:

- HE PEKOMEHIYEThCS OymyBaTH JOMOBIJb, B SIKIA MOCTIAOBHO OCBITIIIO-
IOThCS JINCTH BiJl IEPIIOTO A0 OCTAHHBOI'O, OCKUIBKY 111 TOCIIAOBHICTb, SIK TIpa-
BUJIO, HE CITIBMAJIAa€ 3 IOKAa3aMH B MPaBUILHO 30y0BaHiil JOMOBIII, a BH HE €K-
CKYPCOBOJI TIO €KCTIOHATax MY3el0;

- HE CJIJI PO3MOBIAATH KOHCTPYKLIIO MEXaHI3MIB, OCKUIBKA BOHA J100pe
300pakeHa Ha JHUCTi. BaxyinBo oOrpyHTYBaTH TUILKH BHECEHY BAMU HOBHU3HY;

- HE CJI1J] TOBOPUTH PO MEPENiK BUKOHAHOTO BaMu 00'eMy poOit. Y gomo-
BiJIl HEOOXiAHO JIOHECTH BapiaHTHICTh MPOEKTHOTO aHaji3y, BIAMIHHICTH BiJ
B)KMBAHOTO B MMPOMHUCIIOBOCTI 1 HOBU3HY PO3PO0OK;

- HE CJiJ OCBITIIFOBATH TEXHOJOTII0 Yy BIIPHUBI BiJl PO3POOJICHOTO OCHA-
IIICHHS OCKUJIBKY Ballla JIOMOB1/Ib BTpAva€ MiIICHICTb;

- HE CJiJ CHellaJbHy YacCTUHY MPOEKTY OCBITIIOBATH B KIHIIl JOMOBIII,
OCKITbKA BOHA € TOTJIMOJICHOI PO3POOKOI0 OJHOTO 3 PO3TIB JUIIIOMHOTO
POEKTY.

2 CTPYKTYPA JUIIVIOMHOI'O ITPOEKTY
2.1 TemaTuka IMIJIOMHUX NPOEKTIB
TemaTuka TUIIIOMHUX TPOEKTIB Ma€ OyTH aKTyaJbHOIO 1 BIJMOBIIATH CY-

YaCHOMY PIBHIO 1 MEPCIIEKTUBAM PO3BUTKY HayKH 1 TEXHIKH, a 32 CBOIM 3MICTOM
BIJIMOB1IaTH 3aBJAaHHSAM ITIITOTOBKY BUCOKOKBaJipikoBaHUX (haxiBIIiB.

10



TemMu IUIIIOMHHMX TPOEKTIB MiAOMPAIOTHCS BHUIYCKAIOUOH Kadeaporo 3
ypaxyBaHHSM PEAIbHUX MOXJIMBOCTEH 1 MEPCIEKTUB PO3BUTKY 0a3 BUPOOHHUOT
MPAKTUKH, & TAKOX MIANPUEMCTB, 3aMOBHHKIB, (DaxiBIiB. Y KOKHOMY JAMILIOM-
HOMY MPOEKTI Ma€ OYTH BHUPINIEHUNA KOMIUIEKC B3a€MOIIOB'SI3aHUX TEXHOJIOT1Y-
HUX, KOHCTPYKTOPCHKHX, OpPraHi3aliiHO-eKOHOMIYHUX IMUTaHb, KPiM TOTO, BU-
KOHY€ETHCS CHellajibHa YaCTHHA, SIKa MOYE BKJIFOYAaTH CAMOCTINHI JOCIIIKEHHS.

JlutioMH1 TIpoeKTH CTyneHTIB 3a (haxom 7.090202 maroTh OyTH Harpas-
JIeH1 Ha PO3POOKY 1 MPOEKTYBaHHS HOBUX, OUIBII JOBEPIICHUX TEXHOJOTTUHHUX
IIPOIIECiB, 3aCO0IB TEXHOJIOTTYHOTO OCHAIIICHHS, 10 3a0e3MeUyI0Th ICTOTHE ITi -
BUILEHHS TPOIYKTUBHOCTI TIpalli, SKOCTI TPOMHUCIIOBOT POAYKIIii, 3HM>KCHHS ii
co01BapTOCTI 1 MaTEpiaTOMICTKOCTI, @ TaKOX TOJIMIICHHS YMOB Ipalli. 3HayHa
yBara Mae 0yTu npujijieHa TEXHIYHOMY Mepeo30pOEHHI0 MAIMHOOY/IIBHOT'O BHU-
POOHHUIITBA, MAKCUMaJIbHOMY BUKOPHCTAHHIO MOXKJIIMBOCTECH TEXHIKH, 30KpeMa
EOM, enementam cuctem apromarm3aiiii npoekryBanas (CAIIP), komruiekcHOl
MexaHi3allii 1 aBToMaTu3allii TEXHOJOTTYHHUX MPOIECiB, Creliani3allii BUpOOHU-
IITBA.

OpnHa 3 HaliBOXXJIMBIIIMX BUMOT JO0 JUIJIOMHOTO MPOEKTY — KOTO peaib-
HICTh. PealbHMM BBa)Ka€ThbCs MMPOEKT, B SIKOMY MICTATHCS HOBI HAYKOBI 1 T€XHI-
YHI PIIIeHHS, 110 BUKJIMKAIOTh MPAKTUYHUKA 1HTepec. TeMu peanbHUX JHUILIOM-
HUX TMPOEKTIB MPOTMOHYIOThCS MiINMPUEMCTBAMHU a00 BUAAIOThCA Kadeaporo. Y
ApYroMy BUNAAKY iX 0a3010 Moke OyTH y4acTh CTyAEeHTIB y BuUkoHaHHI HJIP
Kadeapu 3a mporpamor podboTu 3 001apoBaHUMU CTYACHTaMHU, 110 ICHY€ B aKa-
eMii.

Temamu IUIITOMHUX MPOEKTIB MOXKYTh OYyTH:

a) MPOEKTH PEKOHCTPYKIIIT MEXaHIYHUX 1 MEXaHOCKJIaIaJIbHUX 11€XIB;

0) MpOEKTU MEXaHIYHUX IIeXiB a00 crelianizoBaHuX (aBTOMaTU30BaHUX)
JJISTHOK BUTOTOBJICHHSI PI3HUX JIeTalleH;

B) MIPOCKTHU CKJIAJAIBHUX I€XIB a00 aBTOMATHU30BaHUX JUISTHOK CKJIaJaH-
Hs BY3J1iB a00 MalllvH;

I') IPOCKTH MEXaHOCKJIAJIaJbHHUX IeXiB ab0 JUISTHOK 32 BUPOOHHUIITBOM
MIEBHUX BY3JI1B 1 MalllUH;

1) MPOEKTU THYYKUX BUPOOHUUUX JUISHOK;

€) MPOEKTHU aBTOMATUYHUX JIiHIA 0OpOOKHM 3aroToBOK a00 CKJIaJaHHS BU-
po0iB;

’K) MPOEKTH PEMOHTHO-MEXaHIYHUX M IHCTPYMEHTAJIbHUX IE€XIB 1 JIISTHOK
MalIMHOOYA1BHUX MIANPUEMCTB.

2.2 TlouaTkoBi 1aHi Al AUNJOMHOIO MPOEKTYBAHHS

JInsi BUKOHAHHA JUIJIOMHOIO MPOEKTY HEOOXIJHI HACTYIHI MOYaTKOBI
JIaHl;

— poboue KpeclieHHs OjiHIeT a00 JEKUIbKOX JeTajei, 110 BXOISTh B CKJla-
JaJIbHy OAMHMIIIO, 3 BIATIOBIIHUMH TEXHIYHUMU yMOBaMHU. B okpemMux Bumaakax
MOKYTb BUSIBUTUCSI HEOOX1THUMHU KPECIIEHHSI CKJIalajbHOI OJUHUII abo arpera-
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Ty, Ky BXOIUTH 3aj7aHa JeTanb. [Ipu mMpoeKTyBaHHI TPYMOBUX a00 THUIIOBUX
TEXHOJIOTIYHUX TPOIECIB HEOOX1MHI poOOUl KPECIeHHS JieTajell THX HalMeHYy-
BaHb, sIKI YTBOPIOIOTH TUIT a00 TPyIy JAETalICH;

— 00'eM BUMYCKY BHPOOIB, KOMIUIEKTHICTh 1 TEPMIHA BUKOHAHHS MPOTpa-
MHOTO 3aBJIaHHS,

— KaTaJIOTW BEPCTATIB MPHU PO3POOI TEXHOJIOTIYHOIO MPOLECY AJIA 3HOB
IPOEKTOBAHOIO MIAMPUEMCTBA a00 MACHOPTHI JIaHi HAsBHOTO B 11eXy 00J1aJHaH-
Hs1, KOJIU TIPOIIEC PO3POOIISETHCS IS IF0YOr0 MiANPUEMCTBA;

— TIOYATKOBI JIaH1 PO 3aTOTOBKM 0a30BOT'0 BapiaHTa;

— I'OCTu 1 HOpMadi (Tay3eBl CTaHIapTH) JJIsI BUOOPY omeparliiHux 10-
ITyCKIB 1 PUITYCKIB, PEXUMIB p13aHHs, HOPM 4Yacy 1 T.I1.;

— TEXHOJOT1YHUM KiacudikaTtop 00'€eKTIB BUPOOHUITBA 1 KiIacH(piKaTop
TEXHOJIOTTYHUX OTeparlii;

— 0a30Bi TEXHOJIOTIYHI MPOIIECH Ha JIeTajll, IO BHUTOTOBJISIOTHCS Ha Ja-
HUX MIJIMPUEMCTBAX;

— BIJIOMICTb TPYAOMICTKOCTI 00'€KTa BUPOOHUIITBA 32 BUIAMH POOIT.

JaHi 3a 00'eMOM BHIIYCKY BHPOOIB JaAyTh MOXKJIMBICTb BU3HAYUTH THII
BUPOOHHUIITBA, 3a SKUM 31MCHIOBATUMETHCA MPOEKTOBAHUN TEXHOJIOTTYHHIMA
mpoiiec. B yMoBax cepiifHOro i MacoBoro BUPOOHUIITBA 00'€M BUITYCKY TOCTY-
KUTh OCHOBOIO JIJIs1 BU3HAUYEHHS TAKTY BHUITYCKY.

2.3 O0'eM i cTpyKTYypa TUITIOMHOT0 MPOEKTY

3aKiHYeHUN TUTIOMHHUN TMPOEKT MOBUHEH MICTHTH TEXHOJOTIYHY, KOHC-
TPYKTOPCHKO-TEXHOJIOTTYHY, OpraHi3aliiHO-eKOHOMIUHY 1 CHel[ialbHy YaCTHUHHU.

TexHONOriYHA YaCTHHA JUIJIOMHOTO MPOCKTY MOYMHAETHCS 3 BHUBUCHHS
CIIy’k00BOT'0 MPU3HAYCHHS, BIAMpPAIIOBaHHS 00'€éKTa BUPOOHUIITBA HA TEXHOJIO-
TIYHICTh 1 3aBEPIIYETHCS NMPOEKTYBaHHSIM 1 IUIaHyBaHHAM 1exy. [lpu npomy
MIPOBOJIATHCS BCl HEOOX1HI PO3PAXYHKH 3 BUKOPUCTAHHSM HOPMATHUBHHUX 1 pe-
KOMEHJIOBaHUX JaHUX, PO3B'SI3YIOThCS MUTAHHSI OXOPOHHU Mpalll, IUBLILHOI 000-
POHH 1 T.J.

BukoHaHHsT ~ KOHCTPYKTOPCHKO-TEXHOJOTIYHOI 1 oOprasizaiiiiHo-
€KOHOMIYHOI YaCTHH MPOEKTY MPOBOIUTHLCS MapaielbHO 3 TEXHOJIOTIYHUMU PO-
3poOKaMu.

CremianpHa yacTUHA MPOCKTY MpU3HAYEHA JIJIs1 MIABUIIEHHS SKOCT1 TijI-
rOTOBKH (paxiBLIB 3 TEXHOJIOT1] MAIIMHOOYAYBaHHS 1 MOJISITae B TIMOMIIN po3po-
OIll OKpeMHX MHUTaHb BUPOOHUIITBA OKPEMHX JETaIeH (CKIagadIbHUX OIUHUIIb)
a00 B pillIEHHI AUTUIOMHUKOM KOHKPETHHX 3aBJlaHb HAYKOBO-AOCIIAHOI poOOTH
akajemii, o MpoBOAUTHCI Kadeapamu, ado 3aBojgaMu 1 O6e3mocepeTHbO OB s~
3aHOI 3 TEMOIO TUTIJIOMHOT'O MTPOEKTY.

Axwo cneuyianvha uwacmuna npoexkmy nog'azana 3 po3pooKo0 mexHo-
J102IYHO20 OCHAWEHHA 011 MEXAHIUHOT 00poOKu Oemaseii-npeocmasHUKIa,
mo Oonyckaemovca  00'eOonyeamu  cneyianvHy I  KOHCHMPYKMOPCHKO-
MExXHOJ102IUHY YACMUHI NPOEKM).
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Bech 00'eM qUIIIIOMHOTO MPOEKTY PO3MOAUISETHCS 32 YaCTUHAMU MPUOIIU-
3HO TaKUM YHHOM:

- rexHooriuna — 60...65%;

- KOHCTPYKTOpCchKO-TexHooriuna —20...25%);

- oprasizaiiiino-ekonomiuna —10...15%;

- criemianbHa —10...15%;

- oxopoHa mpartii — 5%;

- IUBLILHA 000poHa — 5%.

3MICT 1 TIOCITITOBHICTh PO3POOKH KOXKHOI YaCTUHU JUIUIOMHOT'O MPOEKTY
JIeTaIbHIIIE BUCBITICHI Y BIIMOBIIHUX PO3/ILJIaX JaHUX PEKOMEH/IAIIIM.

VYci nuTanH4, 1110 ONpalboBaHi JUILIOMHUKOM B MPOIIECI BUKOHAHHSI MPO-
€KTY, MalOTh OYTH JIOCTaTHHO JICTAJIbBHO BUCBITJICHI B 3aMKCIIl PO3PaXyHKOBOIO
MOSICHEHHS 1 TEXHOJIOTTYHIN JOKyMEHTAIII1.

2.4  OOrpyHTYBaHHS CXBAJTIOBAHMX PillleHb

[Tix gac mpoekTyBaHHS Mae OyTH BUpIIIeHe HAWBaKIIMBIIIE 3aB/IaHHS BU-
O00py ONTHUMAaJIbHUX PIIIEHb IPHU PO3POOII TEXHOJIOT BUTOTOBJICHHS JleTajel.
ITix onTUMi3aIi€ero pilieHs i po3ymiTu [1]:

- aHaJli3 BapiaHTIB MOXJIMBHUX PIIICHb 3 MO3UIIIM BUOpaHUX KPUTEPIiB i
BUMOT 1 OOIPYHTYBaHHS, TAKUM YHHOM, IKHAMKPAILIOTrO PIIEHHS;

- TIOLIYK €KCTPEMaIbHUX 3HAYEHb KPUTEPIiB ONTUMAIBHOCTI 1 BIAMOBIA-
HUX iM BEJIMYUH, 1110 XapaKTEPU3YIOTh 00'€KT.

OnTuMizailisi Ha OCHOBI aHaJ13y BaplaHTIB IOBUHHA Mepe0adaTu:

- aHaJi3 Mo4YaTKoBOro (0a30BOro) BapiaHTa 00'€KTa, MO0 ONTUMI3YETHCS
(HanmpuKJIaJ, TEXHOJIOTTYHOTO TIPOIIECY);

- (hopmymntoBaHHS OCHOBHUX BUMOT JI0 00'€KTa, 110 ONTUMI3Y€ETHCS;

- BUOIp KpUTEPit0 a00 KOMILIEKCY KPUTEPiiB ONTUMI3AIIIT;

- CKJIaJaHHs 0e3J4l MOXJIMBUX PILIEHb LHUISIXOM, HAlpPHUKIIAJ, BUKOPHC-
TaHHs TaOJIULb MOP(OIOriYHOro aHaizy ado Ha OCHOBI 3aCTOCYBAaHHS 1HIIMX
METO/IIB;

- aHAJTI3 CKJIAJICHOI 0e3J14l TEXHIYHUX PIIIeHb 1 IX ONTHMI3aIlii0 Ha OCHOBI
BUOpaHUX KPUTEPIiB ONTUMATBHOCTI.

[eft muisx omTuMizalii pilieHb CJiJ] BUKOPUCTOBYBATU MpPU OOTPYHTY-
BaHHI:

- BUOOpPY 3arOTOBOK;

- MapUIPYTHOI TEXHOJIOT1;

- C1OC001B KOHTPOIIO;

- c10CcO01B 3aKPIMJICHHS 3arOTOBOK HA BEPCTATI;

- BUOOPY OCHOBHOT'O O0JIaIHAHHS;

- BUOOpY 3ac001B aBTOMATH3AIlli Onepartiii;

- BUOOpPY MPOEKTHO-IIJIAHYBAIBHUX PIIIEHh MEXaHOCKIIAIaIbHUX 11EXIB;

- CIIOCO0IB PEryJIIOBaHHS PO3MIPIB IIPH CKJIAaHHI BY3IIB.

VYc¢i npornoHoBaH1 BapiaHTH MaloTh OyTH TMOJAaHI B 3aIMCII MOSICHEHHS B
KOMIIaKTHIH, OakaHo, TabinyHii popmi; skHaWKpaluil (oONTUMaIbHUI) BapiaHT
Mae OyTy OOTpYHTOBAHMI BIAMOBIIHO JI0 MOJAHOI BUIIIE CXEMHU 1 BUIIJICHUH.
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2.5 BuMOru 10 BUKOHAHHS PO3PAaXyHKOBOI'O NOSICHEHHS
3alUCKU i rpa@ivyHoi YACTHHU NPOEKTY

2.5.1 Opopmnenns 3anucku po3paxynKo8020 NOACHEHHA

3anucka po3paxyHKOBOI'O MOSICHEHHS 10 MPOEKTY O(POPMIISIETHCS 3TITHO 3
BuMoramu JICTY 3008-95 “IloxymenTarrisi. 3BiTH y cepi HayKd 1 TEXHIKH.
CrpykTypa i npaBuia opopmiieHns ~ [6].

3aranbHUMU BUMOTaMU JI0 3aIUCKH €:

- YITKICTh MOOY/10BH;

- JIOT14HA MOCJIIJIOBHICTh BUKJIAJECHHS MaTepiany;

- IEPEKOHJINBICTh ApPTYMEHTYBaHHS;

- CTUCJIICTbh 1 TOYHICTHh (DOPMYITIOBAaHb, 10 BUKIIOYAE MOXKIIUBICTh CYy0'€K-
TUBHOTO 1 HEOTHO3HAYHOI'O TIIYMAu€HHS;

- OOIPYHTOBAHICTh CXBAJIFOBAHUX PIIICHb 1 JIOBIHICTh BUCHOBKIB;

- HENPUITYCTUMICTh BKJIOYEHHS B 3amHCKy (0e3 HeoOX1JHOCTI) BIAOMOC-
Tel 1 GOpMYITIOBaHb, 3aII03NYEHUX 3 JIITEPATYPHUX JIKEPE.

bnaHk 3aBgaHHs Ha TUTIOMHE MPOEKTYBAHHS OPOPMIIIETHCS, SIK TMOKa3a-
HO B JOAATKYy A.

Pedepar moBuHEH CTHCIO BiOOpakaTH OCHOBHUM 3MICT JUIIJIOMHOTO
MPOEKTY 1 OCHOBHI TEXHIKO-€KOHOMIYHI PE3yJabTaTH PO3POOOK.

TekcT 3anmucKku MOAUIAETHCS HA PO3JUTH, SIKI HYMEPYIOThCS apaOChKUMU
uugppamu. Ilicas Homepa po3aiuty Kpanka He CTaBUThCA. BBeAeHHS 1 BUCHOBOK
HE HYMEPYIOThCH.

TekcTu po3AUTIB NMOAUISIIOTHCA HA HIAPO3ILIH, SKI HYyMEpPYIOTh apaOChKU-
MU nudpamu B Mexax KOxXHOro po3niny. Homep miapo3ainry moBHHEH cKiiaga-
TUCS 3 HOMEpa PO3JILTy 1 HOMEpa MIApO3/Ally, PO3AUIICHUX KPamKow. Y KIHII
HOMepa MiJIpO3/lly KpalKy HE CTaBJIsATh, HANpUKIAL: 2.1 — mepmuid mapo3aii
apyroro po3airy. TekcTu miapo3aiUTiB MOAUISIOTh HA MYyHKTH, SIKI HYMEPYIOTh
apabcekumu nudpamu. HoMep myHKTY CKJIaaeThes 3 HOMEPIB PO3AiTy, Hiapo3-
JUTY 1 IyHKTY, PO3AUIEHUX KpanKaMy, Hanpukiaaa: 2.1.3 — Tperiii myHKT nepio-
T'0 MAPO3JUTY APYTOoro Po3aily.

Pozninu 1 migpo3/aiiu MOBMHHI MaTH 3arojioBku. [ligkpecntoBatu 3aromuo-
BKH 1 IEPEHOCUTH CJIOBA B 3arojIOBKAaX HE JIOMYyCKA€ThCs. BifcTaHp Mixk 3aroio-
BKaMH 1 MOJANBIIUM TEKCTOM Ma€ OPIBHIOBATH TPHOM MIKPSAJIKOBUM 1HTEpBa-
Jam.

HymMepartist cTOpiHOK 3aMMCKU Ma€ OyTH CYIIIILHOIO: TEPIIOK CTOPIHKOIO
€ TUTYJIbHUHN JIUCT, APYTOI0 — 3aBAAHHA Ha JUIUIOMHE MMPOCKTYBAHHS, TPETHOIO —
pedepar, 4eTBepTOI0 — 3MICT 1 T.1.

Imroctparii (cxemu, rpadiku # 1H.) 1 TaOJUIl, SKI PO3TAIIOBYIOTHCS Ha
OKpPEMHX CTOpIHKaX, a TAKOX JOJATKH 1 EPeJliK MOCUIaHb BKIIOYAIOTh B Kpi3-
HY HyMepaIlito CTOpiHOK.

ImrocTpaii (KpeciieHHs, MaJIIOHKH, rpadiku, CXeMH, J1arpamu, GOTO3HIM-
KH) CJIJI pO3TaIloBYBaTH 0€3MOCEPEAHBO MICIs TEKCTY, B SIKOMY BOHH 3Tajay-
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I0ThCS BIEpie, ad0 HAa HACTYMHIM cTopiHul. Imroctpanii MaroTh OyTH BUKOHAHI
BIJIMOB1AHO J10 BUMOT CTaH/IAPTIB.

[mrocTpariii MOXKYTh MaTH Ha3By, SIKYy CJiJ NMUcCaTU (IPYKyBaTH) MajluMU
mitepamu (OKpiM mepiioi Benukoi). HazBy moMimaroTs mij UTFOCTpAIliero yepes
TUpE micis cioBa «PUCYHOK — », Hanpukiay: «Pucynok 2.1 — Cxema po3milieH-
HsD». [Ipr HEOOX1AHOCTI MiJ UTFOCTpPALEI0 MOMIIIAIOTH J1aHl, MOSICHEHHS (TEKCT
i pucyHkoM). Ha3By imrocTpaliii moMiIiarTh MiCis JaHUX, MOSCHEHb.

Tabnuuio ciin po3TamoByBaTh 0€3MOCEPEIHBO MICIS TEKCTY, B SIKOMY
BOHA 3raJlye€ThCs BIIEpIe, a00 Ha HACTYITHIM CTOpIHII, a00, MpU HEOOX1THOCTI, B
nonatky no TJI. JlomyckaeTbes po3TallOBYBAaTH TAaOJIMIIO Y3/0BXK JIOBrOi CTO-
POHU JIHCTA.

Tabnuii cnig HyMmepyBaTH apabChbKuMU MUGppPaMu MOPSIKOBOI Hymepa-
I€I0 B MEXaxX PO3/LTY, 32 BUHATKOM TalJIMIlb, III0 HABOJATHCS B Aoaarkax. Ho-
Mep TaOJHIll CKIAMAE€ThCs 3 HOMEpa PO3AUTY 1 MOPSAKOBOrO HOMEpa TaOJIHIIL,
PO3AUIEHUX KPANKOK, HANPUKIIA: Ta0auls 2.1 — nepia Tabauis Apyroro po3-
ainy. JlonyckaeTbcs HymMepyBaTH TaOJdUIl HACKPI3HOK HyMEpaUI€lo.

Tabnuil KOXKXHOTO J0JATKy MO3HAYAIOTh OKPEMOI HyMepaliero apadchb-
KUMH TudpamMu 3 JOJaBaHHIM Tepea IMUQPPOI0 MO3HAYEHHS J0/JaTKa, HaIpH-
Knaj, Tadmuus B.1.

Tabnuis Moke MaTH Ha3BY, Ky CJIII MUCATH (IPYKyBaTH) MaJIUMU JIiTe-
pamu (okpiM mepmioi Benukoi). Ha3By momimaroTe HajJ TaOJUIEI0, Yepe3 THPE
MiCcJs HoMepa TaOJuIll MUINYTh 11 Ha3By, Hanpukiad: «Tadmums 2.1 — di3uko-
MEXaHI4YH1 XapaKTepUCTUKHU MaTepiayy.

3aroioBku rpad 1 pAAKIB TAOJIHII CIIIJT MUCATH (IPYKYBaTH) 3 BEITUKOI JIi-
TepH, a MiI3aroJIoBKU Tpad — 3 Malol JiTepH, SKIO BOHU CKIAAI0Th OJIHE pe-
YEHHS 13 3arojloBKOM, a00 3 BEJIMKOI JIITEpHU, SKIIO BOHU MAalOTh CaMOCTIMHE
3HA4YCeHHS. Y KIHII 3aroJIOBKIB 1 IMi/I3arojIOBKIB TaOJUIlb KPAanKW HE CTaBIISTh.
3aroyioBKM 1 MiA3arojJoBKU rpad yKazyloTb B OJHUHI.

Tabmuito 3:11Ba, CripaBa 1 3HU3Y, SK MPABUII0, OOMEXYIOThH JIIHISIMU.

AHAJIOTTYHO PUCYHKaM 1 TabauIsIM HyMepyroThes popmynu. Homepu ¢o-
pMyJ yKa3yioTh 3 MPaBOro OOKY JIHCTa Ha piBHI (POPMYIH B KPYIIIHX TyXKKax,
Hanpukiaa: Gopmyna (3.4) — yerBepra hopmyna TpeThoro po3airy. [omycka-
€ThCSl HACKpI3HA Hymepalis (GopMyll B MeXaX 3alMUCKH PO3PaxXyHKOBOTO MOsC-
HEHHSI.

[TosicHeHHS 3HAaUEHb CUMBOJIIB 1 YUCITOBUX KOEdIIIEHTIB HABOAATH O€3I10-
cepenHbo i (hOPMYJIOKO B TiH e MOCIIJOBHOCTI, B K BOHU JaHl y (popMyti.
[lepmmii pAIOK MOYMHAIOTH 13 CJIOBA «fe» 0€3 JABOKPANKH, 3HAYEHHS KOXHOTO
CHUMBOJTY 1 YMCJIOBOTO Koe(illieHTa CIIiJ] MUCaTH 3 HOBOTO PsJIKA.

[Tocunanns B Texcti T/] Ha mKepena citif Mo3HAYATH TOPSIKOBHM HOMe€-
pOM 3a TMEpesiKOM TOCHJIaHb, BUJILJIEHUM JBOMAa KBAaJPAaTHUMHU Y>KKaMHU, Ha-
MPUKIIAJ: «...B poborax [1-7]...». [locunanHs Ha UtrocTpalii 1 TaONHIl YKa3ylOTh
iX MOPSIAKOBUM HOMEPOM, HANPUKIAA: « Ha PUCYHKY 5.4 .», «.B Ta0bnuii 1.8 .».
VY NOBTOpHUX MOCWIAHHSAX Ha TaOIUIl Ta UTIOCTpAIli CJ1J] yKa3yBaTH CKOPOYEHO
CJIOBO «IUBHCS», HAPUKIIAM: «TUB. TAOIUII0 1.2 .».
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OcHOBHa YacTHHA 3alHMCKU PO3PaXyHKOBOTO TOSCHEHHS MOBHMHHA MaTH
CTPYKTYpHY MOOYIOBY, BIJIMOBIIHY TUIIOBOMY 3MicTy. BoHa ckiamaeTbes 3 BBe-
JIEHHS, PO3/LI1iB, HOMEHKJIAaTypa 1 MOCTIJOBHICTh BUKIIAY SIKUX 3aJeXaTh BiJl
THUITY 1 0COOJIMBOCTEN TEMHU AUIJIOMHOTO IPOEKTY, 1 BUCHOBKIB. 32 yCIM TEKCTOM
3alUCKH CIIiJI JOTPUMYBATH €IHICTh TepMiHojorii. He ciia 3acTocoByBaTH 1HO-
3€MHI1 CJI0OBa 1 TEPMIHHM, SIKIIO € PIBHO3HAYHI CJIOBA 1 TEPMIHU y PIAHINA MOBI.
[Tpu mepmiit 3raami 1HO3eMHUX (BipM 1 MAJIOBIIOMHX IIPI3BHUII HEOOX1THO TMHCa-
TH iX SIK B TPAHCKPUIILIi piTHOT MOBH, TaK 1 Ha MOBI opuriHany (y nyxkax). L{u-
TaTH, HABEJICHI B TEKCTI, CJIiI OpaTu B JIANKU 1 yKa3yBaTH TOYHY Ha3By abo HO-
Mep JKepelia 3a CIUCKOM Jiteparypu. HaiimeHyBaHHS MIJIPUEMCTB MUIIYThH B
Jankax 1 He BIIMIHSIOTh, HanpukKiaa, 3aBoj «l'inpoanaparypay. CKOpodeHI Ha-
nmenyBanus tury BHI, HKM3, EMCC numyts 6e3 nanok. 3uaku «Ne, %» Ta
1HIII 3aCTOCOBYIOTHCSI TUIBKH Y CYIpOBO/l LKU(pp ado OYKB, B TEKCTI iX MUIILYTh
CJIOBaMM, HAMPUKIAJ: «BIICOTOK», «iorapudm» i1 T.1. Po3aMmipHiCTh OgHOTO W
TOr0 CaMOro MapameTpa B MexKax 3anucku Mae OyTu noctiiiHor. [locunannsa Ha
CTaHAApTH, TEXHIYHI YMOBH, IHCTPYKUII W 1HIII MOAIOHI JpKepena poOsiiaTh Ha
JOKYMEHT B IIOMY a00 Ha MOr0 PO3/1IM 13 BKa31BKOK IMO3HAYCHHS 1 HAMMEHY-
BaHHs JIOKYMEHTa, HOMepa 1 HaiiMeHyBaHHs po3auty. Lludposuit marepian, mo-
MIIIEHUH B 3aMKCII, PEKOMEHIYETHCS O(DOPMIISTH Y BUTTISI TaOJIUIIB.

HeonmiHHOIO BUMOIOIO € TOYHE JTOTPUMAHHS y BCIX Marepiajax AUIIOM-
Horo npoekty ['OCT 8.417-81 «Onunuii Hi3udyHUX BETUYUH.

[lepenik mocunaHb TMOBUHEH BKJIOYATH BCl BUKOPHUCTAaHI JpKepena, sKi
CJIiI pO3TAIlIOBYBATH Yy MOPSAKY MOSIBU MOCUJIAaHb B TEKCT1 3amUCKu. BimomocTi
PO JpKepena, BKIIOYEHI 0 CIHUCKY, HEOOXiTHO JAaBaTH BIAMOBIAHO JO BUMOT
I'OCT 7.1-84.

JlomaTtku opOpMIISIOTh 3BUYAMHO SIK TIPOJOBXKCHHS 3aMMCKHA HA MOMAb-
KX ii CTOpIHKAaX, PO3TAIIOBYIOUH iX y MOPSJIKY MOSBH MOCHIaHb B TEKCTi. J{o
JOJIaTKIB BKJIIOYAIOTh: TEXHOJIOTTYHY JOKYMEHTaIlllo; crenudikamii KOHCTPYK-
TOPCHKUX PO3PO0OK; pe3yibTaTH po3paxyHkiB Ha EOM; npoTokonu 1 akTH BU-
npoOyBaHb 1 BIPOBAKEHHS; MPOMDKHI MaTeMaTU4HI BUKJIAJIEHHS 1 pPO3paxyH-
KW, THCTPYKIIi, METOAWKHN ¥ 1HII TEXHIYHI JOKYMEHTH, pO3pOOJIeHI B TpoIieci
BUKOHAHHS JIUTIJIOMHOTO MPOEKTY; KOIIii aBTOPCHKUX CBIJOIITB HA BUHAXOU 200
MMO3UTHUBHUX PIIICHH 32 3asIBKAMH.

JlolaToK TOBMHEH MATH 3aroJIOBOK, HAJPYKOBAHHWM Bropi MajlUMH JITeE-
paMu 3 TEepUIOK BEJIUKOK CUMETPUYHO TEKCTYy cTopiHku. [locepenuni psnka
HaJ| 3aroJOBKOM MaJIUMHM JITEpAMH 3 IMEPIIOI0 BEJIMKOK Mae OyTH HamucaHe
(HampykoBaHO) coBO «Jl0aTOK  » 1 BeTUKa JIiTepa, 110 Mo3HaYa€ JO1aTOK.

JlonaTok ciijff mo3HayaTH MOCIIIOBHO BEIUKUMHU OyKBaMH YKPaiHCHKOIO
angasiry, 3a BunsTkoM €, 3, I, I, n,0,4b,, HaIMpUKJIAJ: T10JIaTOK A, T0AaTOK
b it1.n0. OnuMH 10AaTOK MO3HAYAETHCS K TOAATOK A.

HasBHI B TEKCT1 J0aTKIB UTtOCTpalii, Tabauil, GopMyu 1 piIBHIHHS CI1J
HYMEpYBaTH B MEXax KOXHOTO JOJaTKy, HampuKiaa: pucyHok [.3 — Tperiii
pucyHok aoaatky I'; Tabmuns A.2 — npyra tabuuis noaatky A; popmyna (A.1)
— mepiia ¢popMyna T10AaTKy A.
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Skio B 104aTKy OAHA UIIOCTpAIlis, OJlHA TaOJIUIls, oJlHa (opMyJia, OHE
PIBHAHHS, X HYMEpYIOTb, Hampukiaa, pucyHok A.l, tabmums A.l1, dopmyna
(B.1).

TekcT 3amucku po3MINTYIOTh Ha OJHIN CTOPOHI JrcTa Oinoro mamnepy ¢o-
pMary A4 —210x297 mm.

Po3poOky 1 odopmiieHHST TEXHOJIOTIYHOI JAOKYMEHTallll B JAUIUIOMHOMY
MIPOEKTI 3AIHCHIOIOTh B CTPOTiHM BIAMOBIIHOCTI 10 BuMor cranaaptie €CTIIII 1
€CT/A.

2.5.2 Oghopmnennsa epaghiunux po3poook

['pacdiuni Marepiany IUITIOMHOTO MPOEKTY BUKOHYIOTH BIJIMOBITHO J10
cragaaptiB €CKJl. BUHATOK CTaHOBJISITH TEXHOJOTIYHI €CKI3M 0OpOOKH 3aroTo-
BOK 1 CKJIaJaHHs BUPOOIB — rpadidyHUil MaTepias, METOANYHI BKa3iBKH IIMOJO
o(OpMIIEHHS SIKOT'O € Y BIIMIOBITHUX PO3A1IaX HABYAIHLHOTO MTOCIOHHUKA.

3 TEXHOJIOIT'TYHA YACTHUHA ITPOEKTY
3.1 Po3po0Ka TeXHOJIOTiYHOI0 MPOLeCy CKJIATAHHS

CktailaHHs € 3aBepIIaIbHUM €TalloM BUTOTOBJICHHS MAIllUHHU, TIPU SIKOMY
0CTaTOYHO (POPMYIOTHCA i1 AKICHI MOKA3HUKHU.

TexXHONMOTiYHUH TPOIIeC CKIIaIaHH PEKOMEHIYETHCS PO3POOIISATH paHIIIIe,
HIXK TEXHOJIOT14HI MPOIECHU BUTOTOBJIICHHSI OCHOBHUX AeTanei. e 103BonuTh, y
pa3i moTpedu, BHECTH BiJIMOBIIHI KOHCTPYKTUBHI 3MIHHU, TOJIMIITYIOY1 TEXHOJO-
TYHICTh Y CKJIaJaHHI a00 BUPOOH, 1110 MiJIBUIIYIOTh SKICHI TOKa3HUKHU.

TexHomoriyHu# Mporec CKiIagaHHsI B JUIIOMHOMY IIPOEKTI PO3POOIISIOTH
(3a71eXHO BIJ CKJIAJIHOCT1) Ha BUPi0, HA OJIMH a00 JEeKIIbKa BY3JIiB.

[Topsiiok po3pOOKH HACTYITHUM:

a) BUBYEHHS CITY>)KOOBOTO NMPU3HAUYECHHS 00'€KTa BUPOOHMUIITBA 1 aHAJI3 Bi-
JMOBITHOCTI JIO TEXHIYHUX YMOB 1 HOPM TOYHOCTI;

0) MapKETHUHTOBI JTOCIIIDKCHHS;

B) B1IpOOITOK KOHCTPYKIIii BUpOOY Ha TEXHOJOT1UHICTh;

r) BuOIp 1 OOIpYHTYBaHHS METOAY JOCSTHEHHS HEOOXIAHOI TOYHOCTI
CKJIJIaHHS,

1) BUOip opraHizamiiinux Gopm 30ipKu;

€) po3poOKa MOCTIAOBHOCTI 1 3MICTY Omepariiii CKiIagaHas BUPOOy (By3-
na);

%) BUOIp (IPOEKTYBaHHS) 1 OOIPYHTYBaHHsI 3ac00IB TEXHOJOTTYHOIO
OCHAIIEHHS 1 KIJTbKOCT1 pOOOYHX MICIIb;

3) CKJIaJIaHHs KapT TEXHOJIOTIYHOTO MPOIECy CKJIa aHHS,

1) HOPMYBAHHS CITIOCAPHO-CKIIAIaIbHUX OTepallii.
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3.1.1 Busuennsa cayxico06020 npuzHaueHHa 00'ckma eupoonuymaea

Y nporieci BUKOHAHHS IIbOTO €Tamy HeoOXiaHo [2]:

a) 3'sicyBaTH, 10 IKOr0 BUpOOY BXOJHUTH BY30J;

0) BHUBYUTHU CIY>KOOBE MPU3HAUCHHS MAIIMHMU;

B) BHMBYMTH KOHCTPYKIIIO By3Jia 1 HOro pojib B 31MCHEHHI CIy:K00BOTO
npu3HaYeHHS BUPOOY;

I') IPOBECTU MEpexiJl BiJl MapaMeTpiB cly>kO0BOro Mpu3HayeHHsI BUPOOY
710 TIapaMeTPiB CIIyKOOBOTO MPU3HAYCHHS BY3IIa;

1) chopMmynroBaTu Ciy:k00Be IPU3HAYCHHS BY3/1a, BUKJIABIIN 1 TIPU HE-
00X1HOCTI YTOYHHUBILY TEXHIYHI BAMOTY 1 HOPMH TOYHOCTI CKJIQ/IaHHS BY3J1a;

€) BUSBHUTH OCHOBHI 3aBJIaHHS, SIKI HEOOX1THO BUPIIIUTHU B MPOIEC] BUTO-
TOBJICHHS BY3JIa.

JlJis BUBYEHHS CIY>KOOBOTO MPHU3HAYEHHS BUPOOY BUKOPHCTOBYIOTH BiJI-
NOBIAHI CTaHAAPTH, TEXHIYHI OMUCH, TACTIOPTH, KEPIBHULITBO 3a EKCILTyaTalll€lo,
KaTaJord, MPOCIEKTH, TEXHIYHI YMOBH Ha BUTOTOBJICHHS, HaBYaJbHY 1 CIielia-
JBHY JIITEpaTypy.

Y pe3ynpTaTi BUBUEHHS MPHU3HAYECHHS 1 MPUCTPOIO MAIIMHU TOBUHHE
CKJIACTHUCS SICHE YSBIICHHS MPO BUTIIS 1 SIKICTh MPOAYKIIii, IKa TOBUHHA BUTOTO-
BJISITUCS 13 3aCTOCYBAHHSIM JIaHOT MAaIlIMHU, @ TAKOXK MPO CXEeMY 3/IIMCHEHHS TeX-
HOJIOTTYHOT'O TIPOLIECY 3a JOTIOMOTOIO ITi€] MalTuHU. YSBIEHHS MPO BCE 1I€ Ma€
OyTH BUPa)KEHO y BHIJISI BIAMOBIIHUX CXEM, MapaMeTpiB 1 IX YUCIOBUX 3Ha-
YeHb, 10 Bi0OpakarTh SKICTh MAlIMHU 1 CKJIAJIOBUX, IMOYATKOB1 JaH1 JJis BU-
3HAYEHHSI BUMOT, SIKI MalOTh OYTH BUCYHYTI J0 KOCTI BY3J1a, 1110 PO3TJISIIA€ThCS
B npoekTi. [loyaTKoBI AaHi y BUIIISIAI MOKA3HUKIB SIKOCTI, MOTY>KHOCTI MalllMHH,
il MPOAYKTUBHOCTI 1 T.Nl. MOYXHA HABECTU HE TUIBKH B 3aMKCII PO3PAXYHKOBOIO
MOSICHEHHS aJie i Ha JIUCTaX, 10 LTIOCTPYIOTh IIPOEKT.

BuBUEHHSI KOHCTPYKIIi By3/1a MOBUHHE OXOIUIIOBATHU CKJIaJ 1 B3aEMOJIIIO
Horo pgeraneld, peKUMHU pOOOTH By3ia, Crocid Oa3yBaHHA By3Jia B MalllWHI,
KOHCTPYKTHUBHUH 3B'A30K 3 1HIIMMH YaCTHHAMM MAIlMHU (3 MPUBOJOM, 3 By3Ja-
MU, 110 TOYUHAIOTh PYXATHCS, 1 I€TaISAMU 1 T.J1.).

JI71st pO3KpUTTS poJii By3Jja, MEPIIl 3a BCE, CIiI BUSIBUTH MOT0O MICIE B Ma-
IIMHI 1 3B'A3KY, B 3[11CHEHHI AKUX BiH Oepe y4acTb. byab-sika MalirHa BUKOHYE
TEXHOJOTIYHUHN TPOIEC 3a JIOMOMOTOI0 PI3HOTO POAY 3B'SI3KiB (PO3MIPHHX, Ki-
HEMaTUYHMX, TUHAMIYHUX, €JIEKTPUYHHX, T1IpaBIIYHUX, THEBMATUYHUX Ta 1H.),
110 JIFOTh MK il BAKOHABYMMU TTOBEPXHAMH.

[Ilo6 cBimoMO MiAINTH 10 PO3POOKH TEXHOJIOTIYHOI'O IMPOIECY BUTOTOB-
JIEHHS By3J1a, TEXHOJIOTY HEOOXIAHO HE TUIBKM OCMHCIUTU POJb By3Ja B 3JIIHC-
HEHHI 3B'13KIB BUKOHABYUX TIOBEPXOHb, aJi¢ 1 OI[IHUTH NMPABMWIHHICTH BUMOT, 110
BHUCYBAIOTHCS J0 SIKOCTI By3J1a, a y pa3i MOTpedu yMITH CKOPEKTyBaTu abo J0mo-
BHUTH 1X.

dopMmyInOBaHHS CIIYKOOBOTO TMPU3HAUYCHHS TMOBUHHE BifoOpa)xaTH He
TUIBKU 3arajibHe 3aBAaHHs BUPOOY (By3ia), AJis BUPILICHHS SKOTO BOHO CTBO-
PIOETHCSA, aje 1 BC1 JOMOMIDKHI YMOBH 1 BUMOTH, SIK1 1€ 3aBJIaHHSI YTOYHIOE, J10-
MOBHIOE, KOHKPETHUBYE.
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[Tpu nepexo/ii BiJ MOKa3HUKIB IKOCTI BUPOOY 10 MOKA3HUKIB SIKOCT1 By3J1a
BpPaxoOBYIOTh Jif0Ul HOPMU TMPU3HAYCHHS MMapaMeTpiB, BUPOOHUYUIN TOCBIM, JIi-
TepaTypH1 JaHi, TEXHIKO-€KOHOMIUHI pO3paxyHKH. JlOKiagHl pekoMeHaanii Ha-
Be/ICHI B MOCIOHMKY [3].

k10 06TpYHTYBaHHS KUIBKICHOT BETMYMHU SIKOi-HEOY/Ib HOPMH TOYHOCTI
3B's13aHE 31 CKJIQJHUMHU PO3paxyHKaMH, 110 BUKIHKAIOTh CEPHO3HI yTPYIHEHHS,
PEKOMEHYEThCS IaTU CXEMY IEPEeXOJy BiJ BUMOT CIIYKOOBOT'O MpPU3HAYECHHS
BUPOOY 10 OTHOTO 3 MOKAa3HUKIB HOTO TOYHOCTI. SIKIIO HOPMH TOYHOCTI (TEXHI-
YHI YMOBH) JIaHI HA KPECIICHHI, TO iX MIJal0Th KPUTUYHOMY aHAII3y BiAMOBII-
HOCT1 CITy’)kOOBOMY MpH3HAYCHHIO. Y pa3l BIACYTHOCTI HOPM TOYHOCTI (TE€XHO-
JIOTIYHUX BUMOT) Ha KPECIEHHI CTYACHT MMOBUHEH CKJIACTHU iX CAMOCTIHHO 1 00-
IPYHTYBaTH 3 ypaxyBaHHSM CIy>KOOBOTro Npu3HadeHHs. Tak caMO HEOOXITHO
3poOHUTH i y BUIAJKY, SKIIO TEXHIYHI BUMOTHU 3a/laHi B HEsCHIN (opmi (IpuK-
JaJT HaBeJCHH B poOoTi [7]).

VY mepiy uepry ciij mijjgaBaTi aHadi3y Ti HOPMH TOYHICTb, JJIs TIEPEBIp-
KM SIKO1 OTPIOHE 3aCTOCYBAHHS PO3PAaXyHKIB PO3MIPHUX JIAHIIOTIB.

AHa3 cny:k00BOro MpU3HAYCHHS 1 OOIPYHTYBaHHS HOPM TOYHOCTI By3Jja
UTIOCTPYIOTh €CKi3aMHU, CXeMaMH (MO>KJIMBI MOTPIIIHOCTI 300pa)katoTh B OLIb-
oMy MaciTabi, HiXK JIsi OCHOBHOT YaCTHHH ).

VY pesynbTaTi AaHOro eramy, 00'€M 1 KOHKPETHUH 3MICT SIKOT'O BCTaHOB-
JIOKOTh CIUIBHO 3 KEPIBHUKOM, HEOOXIJTHO YITKO C(HOPMYIIIOBATH HOPMH TOYHO-
CT1 (TEXHIYHI YMOBH), SIKY HAJICKHUTh 3a0€3MEYUTH B MIPOLIEC] CKIaTaHHS.

BinkopekToBaHI TEXHIYHI BUMOTHA 1 HOPMH TOYHOCTI By3Jla € MMOYATKOBHU-
MH JJAaHUMH TIPH BUOOP1 METOJIIB JOCATHEHHS HEOOX1THOT TOUHOCTI CKJIaJaHHSI.

3.1.2 Mapkemunzosi 00cni0HceHH:

3.1.2.1 Buou mapxkemuneooi inghopmayii i ddcepena ii ompumaHis

VY mporeci aHamizy, MIaHyBaHHSA, 3JIHCHEHHS 1 KOHTPOIIO €()EKTUBHOCTI
MapKETHHIOBUX 3aXO0[1B MEHEXKepaM MOTpiOHA pi3sHOMaHITHA 1H(pOpMAITisl.

MapxkerunroBa iHGpOpMAIIis T03BOJISE MIITPHUEMCTBY:

- MOHU3UTH (PIHAHCOBUI PU3HK 1 HEOE3MeKy I 00pa3y pipmu;

- OJIepXaTu KOHKYPEHTHI TIepeBaru;

- CTEXUTH 32 MAPKETUHTOBUM CEPEIOBHILIEM;

- KOOPJAMHYBATH CTPATErilo;

- OI[IHIOBaTH €(EKTUBHICTh AISITHHOCTI.

3BUYaiHO MapKETUHTOBY i1H(OpMaIlil0 MOAUISIOTh HAa MEPBUHHY 1 BTO-
pPUHHY.

llepsunna ingpopmayis — 11e 1aHi, MO OJIEPKYIOTHCS B pe3yJIbTaTl CreIia-
JHHO TPOBEICHUX TSI BUPIIIEHHS KOHKPETHOI MapKETHHTOBOI MPOOJIEMH T0C-
JKCHb.

Bmopunna ingpopmayis — ue naui, 310pani paHiiie Jyis IiIeH, BIIMIHHUX
BiJI LIJIEM KOHKPETHOIO MApKETMHIOBOIO JOCHIIKEeHHsS. J[kepena BTOPUHHOI
iH(dOopMaIIil OAUIAIOTECS Ha BHYTPINIHI (JIOKYMeHTaIlis ¢ipMu: OIOKETH, 3Bi-
TH, PaXyHKH, 3aM1acH, MONEPEIHI JOCTII)KEHHS Ta 1H.) 1 30BHILIHI.
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OCHOBHMMU JKepeflaMH 30BHIIIHLOT BTOPUHHOIT 1H(OopMallii €:

- myOmikanii oiiHHNX HAIIOHAIBPHUX 1 MIKHAPOIHUX OpTaHi3aIlii;

- myOnikauii Aep>KaBHUX OpraHiB, MIHICTEPCTB, MyHIUIIATbLHUX KOMITE-
TiB 1 Oprasizarii;

- my0JTiKalii TOproBeIbHO-MIPOMUCIIOBUX NaIAT 1 00'€THAHB;

- 301pKHM CTaTUCTUYHOI 1H(OopMarlii;

- 3BITH 1 BUJIAHHS Trajy3eBUX (PipM 1 CIIIJIBHUX IIIPHUEMCTB;

- KHUTH, TIOBIJIOMJICHHS B JKypHajax 1 ra3erax;

- myOumikaIii HaBYaJIbHUX, HAYKOBO-JOCTIIHUX, MPOCKTHUX 1HCTUTYTIB 1
CyCHIbHO-HAYKOBHMX OpraHi3alliii, CAMII031yMiB, KOHI'PEC1B, KOH(EpEHIIii;

- TIpaiicu, KaTajory, MPOCIeKTH i 1HII QipMOBI MyOmiKaIii;

- MaTepiaau KOHCAITUHTOBUX OpTaHi3allii.

JlocnimpkeHHs,, BAKOHAH1 HA OCHOB1 BTOPUHHOI 1H(}OpMallii, K IpaBuio, €
nonepeaHiMu (OTTSTOBUMH) 1 HOCATH OMUCOBUN 200 MTOCTAHOBOYHHIA XapakKTep.

[Ipu mpoBepeHHI BTOPUHHUX AOCIIKEHb 3HAYYIIICTh BHYTPIIIHBOT a00
30BHIIIHBOI 1HPOpPMaIlli BU3HAYAETHCS 3AJIEKHO BIJl LIUIEH JTOCHIIKEHHS 1 00'€K-
Ta JociipKeHHs. J{isa Bubopy mkepen iHbopmallii npu MpoBeeHHI BTOPUHHUX
JOCHIPKEHb MapKETMHIOBHX 3aXOJ1B 3BHMYAaHO 3aCTOCOBYIOThH 1H(OpMaIiiHy
MaTpPHUIIIO, B AKIH MOKA3yEThCS MOXIIUBICTh (BIPOT1IHICTh) BUKOPUCTAHHS BHYT-
PIIIHBOI 1 30BHINIHBOI 1H(QOpMAIIIi 3a7eKHO B 00'€KTIB qOCTiKeHHs. Bapiant
TaKOi MaTpHIll HaBeAeHui B Tabmuii b.1.

BbinpmocTi MapKeTUHrOBHX JOCIIKEHD TEpeye NeTabHUN aHajl3 pUH-
Ky MapKETHUHIOBOi 1H(popMallii Ha MpeAMET MOIIYKY JiKepeln iHdopmarlii meBHO1
JIOCTOBIPHOCT1 1 IOBHOTH BIJIJI3EPKAIICHHS PUHKOBUX MporieciB (puc. 3.1, Tad-
mumi b.2, .3, 5.4).

2aBnaHHs [Npobnerm Pilll eHH 5 boomaLL
. e -
U0 BIAGYASTLCA = o
ki Mo UBOCTI " HE PUHIG? ~Z7 CoujaikHe cepesoBdie
iCHYMTb? TexHonoria

Fka BiporigHicTe? = [HETRYMEHTH
T MeTogH

] . . FpuTepii
Wo HeohxigHo Ak OLHMT K _I:I?aLIJI =~ Metogonaria
zpofuTH ana / MOHNHBOCTI T |HCTPYMEHTM (METoaM)
. . CTRpYKT ypa
””C:‘;:E”HH FHUMH MOKTUBOCTAMM — SR 3MIPATH Hall i — p_
CRif, KOPHCTYBATHCH? ,_HBMTpaTm? = Mageni sutpar
a : —— CTpyeTypa Aoxoaoe
K3MIPATH  — NabHeie

PESYNETATHY ~— NMonenw noxomos

Mpo Haw 1y ——— 3MiHa nnaHie
——— OpraHizayia smiH

Fa inpopmala ana _—  CMOKMBAYE T s poay

¥BANSHHA Pill eHb €7 7 Tpo KOHKypeHTiE ———  SMiHa UK
! g P P _~ 3MiHa NpoCyEaHE

3mina peanizayii
|_|DO Al ypAly — ATO, W0, KoK i ge?

Pucynok 3.1 — Cxema ananizy mapkemuneooi inghopmayii
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3.1.2.2 Opeanizayiss MapKemun2o8ux 00CIi0H#CeHb

3BUYANHO JOCIIIPKEHHS TIOBUHHE MPOUTHU HACTYIHI cTafdll (puc. 3.2).

— » BuzHa4eHHA npobn eru

!

MnanyBaHHa AgocnipeHH R

'

AHanNI2 BTORPWHHOI IHhopraLji

CTEMMEHHA NepBYHHOT iHG opraaLUi

i

KomMONeKCHWA aHania gaHux
— [HTEpNpETALA peaynETaTie

v

Pozpobka pekomengadii

+

CknadaHHA 3BTy

Pucynok 3.2 — Cmaoii mapxemun2o8ux 00caioxceHs

Buznadenns npoOieMu — HAHOLTBII BaXKJIMBUHN CTYIIHb JTOCTIKCHHS.

OCHOBHI METOIU JTOCHIDKEHHS

- CIIOCTEPEIKCHHS,

- eKCTICPUMCHT;

- TPYNOBI1 AOCIIIXKEHHSI;

- AKICH1 JTOCJIIIKEHH,;

- OTJISITOBI JTOCHIJIPKCHHS.

[TopiBHAHO HOBMM METOAOM 300py MEPBUHHOI 1H(OpMAIlii, 110 PO3BHUBa-
€ThCS, € JOCIKCHHS 3a JomnoMmororw Internet. J{ocaimpkeHHS 3a JOIIOMOIOIO
Internet € BimHOCHO AemieBUM MeTOAOM 300py nepBuHHOI iH(Mopmarrii. Ha nmpak-
THIIl JOCTIIKEHHS B JiajoroBomy (on-line) pexxumi MaroTh AB1 ICTOTHI MepeBa-
TU Tepell 3BUYaAHUMH JOCIIDKCHHSIMH 1 OMUTaMHU: IIBHUJIKICTh 1 peHTA0ENb-
HicTh. Opranizaiiisi JOCTiI)KeHb B J11aJIOTOBOMY PEKHMMI BUMAara€e perelbHOro
MONIEPEAHBOTO IUIAHYBAHHS, ajie Pe3yJbTaTH BUXOAATh MPAKTUYHO MHUTTEBO.
Takox Hemae BIAMIHHOCTEW B IIBUJKOCTI 1 BAPTOCTI MPOBEACHHS JOCIIIKEHb
BCEPE/IMHI 1 32 MEKaMH KpaiHHU.

3.1.2.3 Obpobka i ananiz pe3yibmamis MapKemuHs08ux 00Cai0HCeHb

OCHOBHUH NMPUHLMUII TOCIKEHb ‘“3a BUOIPKOIO ~ MOJSITae B OTPUMaHHI
1H(pOopMaIlli Mpo BCIO NOMYJSALII0 3a MOPIBHSIHO HEBEIUKOI BUOIPKOIO. Po3Mmip
BUOIPKH BU3HAYA€ TOYHICTh OTPUMAHUX PE3YJIbTaTIB.

Knacuynuit MeToj; CTBOpEHHS AOCTIHPKYBAHOI BUOIPKU — BUTIQJAKOBUHN Bi-
noip.
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[Ipn yxBajeHHI HOPMaJbHOI'O 3aKOHY PO3MNOJAUTY CEpEeIHbOKBAaJpPATUUHE
BIJIXWJICHHS] BUBHAYAETHCS TaK:

_ [ p(100-p)
o= n (3.1)

Jie P — BiACOTOK MOITYJIALII, IKHH Ma€ 03HAKY, IO IiIsIrae BUMIPIOBaHHIO,
N — 00'eM BUOIPKH.

OuyeBuaHO, 10 aOCOMIOTHUM pIBEHb MOMWIKK HauBuimii p=50%, Ha-
npukia, mpu n =400 1 gomycTuMii BiporigHOCTI mpaBuiabHOI Biamogiai 0,95.

310paHi CTaTUCTHYHI JJaHI MOXKYTh aHaji3yBaTUCS pi3HUM YuHOM. Hanpu-
KJIaJl, 3 BUKOPUCTAHHIM 0OaraTOBUMIPHOTO PErpeciiHOro a”aiily, (pakTopHOTo
aHaJi3y, KJIACTEPHOr 0 aHali3y 1 aHaIli3y 3B'A3KIB.

[Ipu knacrepHOMy aHami3l IIYKAaIOTHCS YMHHHUKH, 332 SKUMH OJIHI TPYIHU
CIOXKMBAYIB CUJIBHO BIAPI3HAIOTHCS BiJl 1HIIMX, TaKUM YUHOM, OJWH KJIACTEP
130JIFOETHCS B1JI 1HIIMX YHACHIIOK “BHYTPIIIHBOIO 34eruieHHs . Lle moxkHa npo-
JeMOHCTpYBaTH rpadiuHo (puc. 3.3).

Pucynok 3.3 — Tunosi pesynomamu KniacmeprHo2o aHanizy

Knacrepu, 300paxeHi OUIBIIO HIIJIBHICTIO KPAMOK, MOXYTh OyTH HaHe-
CEHI Ha JBOKOOPAMHATHY IJIOMIKUHY. TakuM YUHOM, 1I€HTU(DIKYIOThCS TPYIIH,
CEerMeHTH 1 T.J., 110 MaIOTh JICSIKI 3arajibHi XapaKTePHCTHKH (BiK noTpedu, 1mo-
JIO’KEHHA 1 T.11.). Oco0aMBO Ba)JIMBa 15l TEXHIKA JIJIsl CErMEHTAIlll pUHKY, ClIoYa-
TKY JJI1 BU3HAYEHHS 3MIHHMX, 32 SIKUMU BUHHMKAa€ AUQEpeHIialis, a moTiM Jis
mudepeHuianii BUOIpOK MPH AOCIIHKCHHSIX.

DiHABHOIO CTalI€I0 MAPKETHHIOBOTO NOCIILKEHHS (puc 3. 4) € nogaHHs
floro pe3ynpTaTiB BCiM, XTO MOTpedye IUX AaHUX. MoXe BUHUKHYTH HEOOXiI-
HICTh TPAHCIIOHYBAaTH MOBY 3BITY JJI1 KOPUCTYBayiB, OCKUIBKM HeOarato MeHe-
JOKEPIB PO3YMIIOTh TEPMIHOJIOTIK0 MApKETHUHTOBUX JOCIIIKEHb (1, 10 OLIBII
BaXJIMBO, iX OOMEKEHHS).
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HW BIGHOCKMTECA UE 00 CIPAEH

v
HaniAHicTE
v

TouHICTE

v

TeHAEHUIAHICTE

v

DBxEaT QOCNinMEHHA

Pucynox 3.4 — Ocnoena nocnioosnicms kpumepiié 00CAi0HCeHHS

HaiibinbIn BakIMBe MUTAaHHS — OLIHKA HaJIHHOCTI HocmiukeHHs. ['py0a
OLIIHKa MOXeE 6yTH 3p06neHa IpY 3HAHOMCTBI 3 METOJIOJIOTIEI0 3BITY (HAMpH-
KJIaJl, TIpU 3HAHOMCTBI 13 3MICTOM aHKET a00 KOHCTPYIOBaHHAM BuOipku). Tou-
HICTb CJIJT OI[IHUTH 32 PO3MIPOM BUKOPHUCTOBYBAHOI BUOIPKHU.

BibiiicTh 3BITIB rpiliaTh MEBHOK TEHJCHIIINHICTIO, OCKIIBKU JOCIIIHU-
KY Ba)XKO aOCTparyBaTHuCs Bij CBOiX morisaiB. Kpaiii 3BiTH MICTSATh TOUYHI T€3U
TOTO, 110 TOCTIIKYEThCSI.

®diHaibHE MUTAHHS MEPE] OCHOBHOIO POOOTOI0 HAJ 3BITOM — SAKUM BUKO-
pucToByBaHUM Kpyr iHpopMmailii. BignoBiae MoxkHa oJiep»KaTu, 03HAHOMUBIIIUCH
3 aHKETaMHu, 11100 TOYHO 3p03yMITH, SIKI IUTAHHS TOCHIIKYBaJIUC.

TinbKY Micis OUIHKY 32 HUMU KPUTEPISIMU CJI1JT YATATH OCHOBHY YaCTUHY
3BITY.

[Tounnatu cmin, NPUPOJIHO, 3 aHoTallli, a TMOTIM TMEePEXOUTH 10 OCMHC-
JICHHS I€TAIIbHUX PE3Y/IBTATIB, sIKi MAlOTh OYTH JOCIIUKEHI, MEpII 33 BCe, HPH
3HAHOMCTBI 3 MEPBUHHUMHU JAHUMH aHali3y (TaOMMILIMK) 1 Aam — 3 iX iHTepr-
perauiero. HeobX11HO 3poOHTH BUCHOBOK IPO CBOKO 3TO/Y 3 BHCHOBKaMH JOCIIi-
JIHAKA 3 OTPUMAHHUX PE3YNbTATIB, BIAPISHATH, sKa iH(pOPMAIlis 1yist HBOTO Jiiic-
HO HOBa. I, HapemTi, JOLIBHO 3aKIHYUTH O3HAMOMJICHHS 13 3BITOM CKJIaJIaHHAM
CBOE€I BJIACHOT aHOTAIlll.

3.1.3 Biopooimok KoncmpyKuyii upooy Ha mexHon02iuHicmb

Bipo0iTok KOHCTpYKIIIi By3/1a Ha TEXHOJIOTIYHICTh Ma€ OYTH HalpaBlie-
HUW Ha TIABUIICHHS TPOAYKTUBHOCTI TpaIli, 3HIKCHHS BUTPAT 1 CKOPOYCHHS
4acy Ha MPOEKTYBaHHS, TEXHOJIOIIYHY MIJrOTOBKY BUPOOHMIITBA, BUTOTOBJICH-
Hsl, TEXHIYHE 00CIIyTrOBYBaHHS 1 pEMOHT BUPOOY MpHu 3a0e3neueHH1 He0OX1JHOTO
HOT0 SIKOCTI.

[Ipu BigmpaltoBaHHs KOHCTPYKIIi1 By3ja (CKJIaladbHOI OJIMHMUII) HA TEX-
Hosoriunicth (TOCT 14.203-83) ciix BpaxoByBaTH TpU TPYyIU BUMOT JI0:

- CKJIaJy CKJIaJabHOI OJIMHULL;

- KOHCTPYKIIi 3'€JHAHD CKJIQJOBUX YaCTHH;

- TOYHOCTI 1 METOY CKJIaIaHHS.
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Posrisgaroun i aHami3yroun cKkiiaj By3na (CKIaaanbHOI OJUHUIN), Bpaxo-
BYIOTh HACTYIIHE.

CkiiajanbpHa OMHUI TIOBHHHA PO3YJICHOBYBATHUCS Ha palliOHAJIbHE YHC-
JI0 CKJIAJIOBMX YaCTHH 3 YpaxXyBaHHSM MPUHIIAITY arperaTyBaHHS.

KoHctpykiiist ckiaganbHOT OAMHUII TOBUHHA 3a0€3Me4yBaTH MOKIIUBICTD
KOMITOHYBAHHS 13 CTAaHIapTHUX BUPOOIB 1 yHI(IKOBAHUX YACTHUH.

Cxiaanasg BUpoOy HE MMOBUHHE 0OYMOBITIOBATH 3aCTOCYBAHHS CKJIAHOTO
TEXHOJIOT1YHOTO OCHAII[EHHS.

Bunu BUKOpHCTOBYBaHMX 3'€/IHAaHb, IX KOHCTPYKIII 1 MIiCIIepO3TaIlyBaHHS
MOBHHHI BIAMOBIIATH BUMOTaM MeEXaHi3allli 1 aBTomMaTh3alli CKJIaJaJibHUuX Po-
OiT.

VY KOHCTpYKIIi CKIaganbHOI OJAMHUII 1 1i CKIaAOBUX YAaCTHH, [0 MAlOTh
Macy Ourpiie 20 Kr, MOBHHHI NependadyaTtucss KOHCTPYKTHMBHI €EMEHTH IS
3pYYHOCTI 3aXOIICHHS BAHTAXOMTHOMHUMH 3aC00aMU, BUKOPUCTOBYBAaHNUMHU B
npoLeci CKIIaJlaHHs, po30MpaHHs 1 TPAHCIIOPTYBAHHS.

KoHcTpykis ckilaganbHOI OJUHULI MTOBUHHA NepeadavaTu 0a3oBy CKia-
JIOBY YaCTHUHY, SIKa € OCHOBOIO JIJI1 PO3TAIIYBaHHS PEIITH CKJIaJ0BUX YaCTHH.

KoMrionyBaHHST KOHCTPYKIIIi CKJIaJaabHOT OJUHUIl TTOBUHHE JTO3BOJISATH
MIPOBOJIUTH CKJIAJIaHHS TIPU HE3MIHHOMY 0a3yBaHHI CKJIaJOBHX YaCTHH.

VY KoHCTpyKIIii 6a30BOi CKJIaJ0BOT YaCTUHU HEOOX1THO MependadyaTtu Mo-
JIMBICTh BUKOPUCTAHHS KOHCTPYKTHUBHUX CKJIAMaTbHUX 0a3 SK TEXHOJOTTYHUX
1 BUMIpHHKH.

KomnonyBaHHS CKJIa1aabHOI OMHUII TOBUHHE 3a0€3meuyBaTH:

- 3arajgpHe CKJIaJaHHsa 06e3 MPOMIDKHOT pO3pOOKH 1 MOBTOPHUX CKIIAIOBUX
YJaCTHH;

- 3pYYHHI TOCTYI J0 MiCIlb, 1[0 BUMAramTh KOHTPOIIO, PETyIIOBAaHHS 1
NPOBEJICHHS 1HIIUX POOIT, PErIAMEHTOBAHUX TEXHOJIOT1€I0 MIJATOTOBKUA BHPOOY
70 QYHKI1IOHYBAaHHS 1 TEXHIYHOT'O 00CIyrOBYBaHHS;

- IETKO3HIMHMX CKJIAJIOBUX YACTHH 3 MAJIUM PECYPCOM;

- pallioHaJbHE PO3TallyBaHHS BY3JIB, TaKela)iB, MOHTAKHUX ONOp Ta
THIIMX TTPUCTPOIB JIJIs1 3a0€3MeUeHHS TPAHCTIOPTAOEIBHOCTI BUPOOY.

[Ipu mepeBipiii KOHCTPYKIii 3'€lHaHb HEOOXIAHO MPArHyTH, 00 KiJib-
KICTh IOBEPXOHD 1 MiCIlb 3'€JHAHB OyJ1a MIHIMAJIbHOIO.

3'eqHaHHs MalOTh OyTH JOCTYIHI AJS MEXaHi3alli CKJIaJalbHUX 1 KOHT-
POJIBHUX POOIT 1 HE MOBUHHI BUMaraTy CKJIaJIHO1 1 HEOOIPYHTOBaHO TOYHOI 00-
POOKHM MOBEPXOHD, IO CIOTYyYAIOThCS, a TAKOXK J0JaTKOBOI OOpOOKHU B TpoIiieci
CKJIQJ[aHHS.

[Ipu BignpanOBaHHS KOHCTPYKII By3/1a Ha TEXHOJOTIYHICTH HEOOXITHO
MPOCIIIKYBaTH, 1100 TOYHICTH PO3TALTyBaHHA CKJIaJ0BUX YaCTUH Oyna oOrpyH-
TOBaHa 1 B3a€MO3B'sI3aHA 3 TOYHICTIO BUTOTOBJICHHS JeTaleil; KOHCTPYKIIis Mo-
BUHHA MICTUTH TPUCTPOi, IO 3a0e3MeuyloTh 3a/JaHy TOYHICTh By3da (IO
IEHTPYIOTh, (PIKCYIOTh, KOMIIEHCYIOUH Ta 1H.).

[Ipuknaau BiAMpalloBaHHS BY3JIIB HA TEXHOJOTYHICTh HaBelleH1 B p0o0O-

tax [4; 5; 8; 11; 12].
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BusiBneni B mpoueci JUIUIOMHOIO MPOEKTYBaHHS HEAOJIKM BY3Ja, LIO
YTPYAHSIOTH 1 YCKIAAHIOIOTh CKJIaJIaHHS, a TAKOX MPOITO3UIIIT 1010 ITi/IBUIIICH-
HSl TEXHOJIOTTYHOCTI KOHCTPYKIIT BIAOOPAKaIOTHCS B 3alHCIl PO3PaXyHKOBOIO
MOSICHEHHS, 2 B OKPEMHX BUMAJKAX Ha JIUCTI, IO UTIOCTPYE MPOEKT. PimeHHs x
PO BHECEHHS 3MiH JI0 KOHCTPYKIIIT By3/a 3 METOIO ii yJ0CKOHAJEHHs MpHiima-
€THCA CIUIBHO 3 KEPIBHUKOM MPOECKTY.

3.1.4 Buoip i o6rpynmyeanns memooy 00cAa2HeHHA HeoOXiOHOT
mMoOuHOCMI CKNA0AHHA

Y IUIUIOMHOMY MPOEKTI HEOOXiMHO BHOpaTH 1 OOTPYHTYBAaTH METOAH JO-
CSITHEHHSI HEOOX1THOT TOYHOCTI OKPEMHUX MapaMeTpiB By3ja (TOBHOi, HETIOBHOI
ab0 rpyInoBoOi B3a€MHO3aMIHIOBAHOCTI, IPUTOHY, PETYIIOBaHHS a00 3aCTOCYBaH-
HSI KOMITICHCYIOUIX MaTepiaiB).

Po3paxyHok 1 oOrpyHTYBaHHS MPOBOIATHCS JJisI 1.2 HOPM TOYHOCTI (TeX-
HOJIOTTYHHUX BUMOT), c(popmysboBaHux B 1II. 3.1.1.

JI71s1 11bOT'0, BUXOISIYM 3 HOPM TOYHOCTI, POOJIATH PO3MIPHUM aHAII3 KOHC-
TPYKLIi By3J1a, BUSABIISAIOTH PO3MIpPHI JIAHLIOTY 1 BUKOHYIOTH 1X PO3PAXYHOK.

JlokitajiHa METOMKA TIPOBEICHHSI PO3MIPHOTO aHAII3y HaBeAeHa B pO0O-
Tax [9, 24], a MeToMKa pO3paxyHKY 1 00J1acTi 3aCTOCYBaHHS 000X METOIIB — B
'OCT 16319-80, 'OCT 19415-74 i Takox B podoTax [15, 23].

VY pesynapTaTi pO3MIpPHOTO aHamI3y 1 pO3pPaxyHKY PO3MIPHHX JIAHIIOTIB
MO>K€ BUSIBUTHUCS HEOOXI1IHICTh B 3MiHI TOYHOCTI MTapaMETPiB JeTayeil, BHECEHHS
3MIH 10 KOHCTPYKIIii By3na. [IpormoHoBaHi 3MiHN 0)OPMIISIFOTE y BUTJISAII €CKi-
31B.

VY pasi po3poOkHu aBTOMAaTUYHOTO CKJIQJaHHS HEOOX1HO MPOBECTU aHa13
Ha CKJIQJIaHHS BY3JIB, PO3PaXyHOK MapaMeTpiB OpPIEHTYBaHHA JeTayeil Mmpu ix
TpPaHCIIOPTYBaHHI 1 MO/Ia4l Ha CKJIadaibHI nmo3uilii. JlokiaaHi pekoMeHaaIli Ha-
BezieHi B poborti [16].

Po3mipHuit naHIor 1 miICYMKOBI JaHl pO3paxyHKIB HaBOSATH B 3aIlMCII
abo Ha JHCTi rpadiyHOl YACTHHU.

Po3nin B 3anucii 3aKiHYyIOTh BUCHOBKOM IIPO HAWOLIBII JOMUIBHUN Me-
TOJ, JOCATHEHHS HeOOX1THOI TOYHOCTI CKJIaJaHHs.

3.1.5 Buoip opzanizayiitnux ¢popm cKi1aoanus

Bunu cknaganHs 3 oprasizaiiii BUpOOHMIITBA (TIOTOKOBA abo TpymoBa) i
MEePEMIIICHHIO CKJIAIAJIbBHOTO BUPOOY (cTarioHapHa abo pyxoma), o perjiame-
HTytoTbcst ['OCT 23887-79, BuOMparoTh 3 ypaxyBaHHAM KOHCTPYKTUBHUX OCOO-
JUBOCTEH, TabapuTiB, CyMapHOi TPYAOMICTKOCTI CKJIaJIaHHS 1 TOTOBOI Iporpamu
BUITyCKY BUp0OiB. CriouaTtKky BUJ CKJIaJaHHS BUOMPAIOTh 3a3/ajerijb, Ha OCHOBI
0a30BOro MiJMPUEMCTBA, a TMOTIM, MICIS PO3POOKU TEXHOJOTIYHOTO MPOIIECY
CKJIaJIaHHs1, BUOOPY TEXHOJIOTTYHOTO OCHAIIICHHS 1 HOPMYBAHHS OCTATOYHO.

HenmpunyctuMo B AWIUIOMHOMY TPOEKTI 3aCTOCOBYBAaTH CIHEIliaibHE
CKJIaZlaHHs 3a MPHUHIIMIIOM KOHIIeHTpallii (To0To 0e3 po3uiIeHOBYBAHHS CKJaja-
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JpHUX po01T). HeoOXimHO mparHyTH J0 3aCTOCYBaHHS MOTOKOBOTO CKJIaJaHHS,
SKE JI03BOJISIE TIOHU3UTU COOIBApTICTh BUTOTOBJICHHS, CKOPOTHUTH TPHUBANICTD
BUPOOHUYOTO LUKIY, MIABUIIUTH MPOAYKTHUBHICTH Mpalll, MOJIMIIUTH OOJIK 1
IUTAaHYBaHHS BUPOOHUIITBA.

OO6nacTi 3acTOCyBaHHsI PI3HUX BHUJIIB CKJIaJIaHHS, X OCOOJIMBOCTI 1 po3pa-
XYHKOB1 ()OpMyJM JUIsl BU3HAYEHHA HEOOXIHHX XapaKTEPHUCTHUK (TPHUBANICTb
CKJIQJJAJIBHOT'O TPOIIECY, TAKT 1 PUTM BUITYCKY, MIBUAKICTH MEPEMIIICHHS 1 T.].)
HaBeJleHi B JiTeparypi [4; 5; 10; 13-15].

3.1.6 Po3pooka nocniooenocmi i 3micmy CK1aoaibHux onepayii

JIns BU3HAUEHHS TTOCIIJOBHOCTI CKJIQJaHHS BUBYAIOTh KOHCTPYKIIIO BHU-
poOy 3a CKJIaNadbHUMU KPECICHHSIMH 1 KPECICHHAMU JeTaneil. Y pe3yiabTaTi
[[LOT'O BCTAHOBIIIOIOTH CKJIa/I0B1 BUPOOY. 3HAXOMATH TaKOXK 0a30BY JIeTalb B KO-
JKHIN CKJIaaJIbHIA OJUHUIL.

[Ipu po306UTTI HA CKJIaANIbHI OJIUHULI TOTPUMYIOTHCS TTPABUIL:

- CKJIaJlajibHa OJMHUIL Ma€ OyTH ONTHUMAIBHOIO 32 KUIBKICTIO JIETaleH,
Macoro i rabapuTaMu: BelMKa YTPYAHSE TPAHCIIOPTYBAHHSA, a APOOJICHHS CKJla-
JATbHUX OJMHHUII MOTIPIIYE KOMIUIEKTYBAHHS 1 OpraHi3allito pooir;

- K110 OTPiOH1 BUIIPOOYBaHHS, 0OKaTKa, CIEIlaJbHUM MPUTIH BY3Ja, TO
BIH Ma€ OyTH BUJIUICHUN B OKPEMY CKJIaJaJIbHy OJUHULIIO;

- CKJIaJlajibHA OJIMHUIlS HE TMOBWHHA MPU yCTAHOBIICHHI HAa MalIuHy (Ha
3araJbHOMY CKJIaJIJaHH1) pO30HpaTUCS;

- KUIBKICTh JIeTajieH, Mo WIyTh OKpeMo, TOOTO 0e3 MPUHANIEKHOCTI J0
SKO1-HEOY1b CKJIaJaIbHOT OJIMHUII, Ma€ OyTH MIHIMAJIBHOIO;

- 3pY4HO, SIKIIIO TPYAOMICTKICTh CKJIaJJaHHs OUTBIIOCTI CKJIaJaJIbHUX OJU-
HUIIb MPUOJIU3HO OJHAKOBA.

[TocIiToBHICTh 3arajlbHOTO CKJIaJaHHs BUPOOY BH3HAYAETHCS MOTO KOHC-
TPYKTUBHUMHU OCOOJHMBOCTSIMH 1 METOJIaMH JIOCATHEHHS HEOOXITHOI TOYHOCTI
3aMHUKaIOYUX JIAHOK.

[Tpu po3po61Ii TOCTIAOBHOCTI CKJIaAaHHS TOTPUMYIOThCSI HACTYITHUX Ipa-
BUJI:

- IOYMHAIOTh 3arajbHE CKJAJaHHS MaIlUHU 3 YCTAHOBKHM 0a30BOi JeTai
abo By37a;

- BCTAHOBJICHI BY3JIU HE MOBHUHHI 3aBa)KaTH YCTAHOBII MOJAIBIIMX J€Ta-
JIeH 1 CKJIaJaJIbHUX OJMHHUIb;

- OakaHO B MEpITy Yepry BCTAHOBJIIOBATU T1 BY3JH 1 JAeTaii, Kl 0epyTh
y4acTh B PILIEHHI HAWMOUIbII Ba)XJIMBUX CKJIAJAAJIbHUX PO3MIPHUX JIAHLIIOTIB,
TOOTO Ti, SIKI BUPIIIYIOTh HAHOLIBII BaXXIUBY (DYHKIIIOHAJIBHY 3a7a4y;

- JeTaji abo CKJIajaiabHl OJAMHUII, PO3MIPU SKUX € 3araiIbHUMU JIAaHKaMU
JEKUIBKOX PO3MIPHUX JIAHIIIOT1B, TOBUHHI BCTAHOBJIFOBATHUCS B MEPIIY YEPry.

Hampuknaza, npu ckiagaHHl ABOCTYIIIHYATOTO PEIYKTOPA BY30J1 MPOMIXK-
HOT'O BaJla BCTAHOBJIIOIOTH TEPe]] YCTAHOBJIEHHSAM BY3J11B BX1JHOTO 1 BUXIJTHOT'O
BaJliB, OCKIJILKM MOT'0 BHXIJIHI TapaMeTPpH BXOJATh JI0 PO3MIPHHUX JIAHITIOTIB, 110
BU3HAYAIOTh TOYHICTh 3aUCIJICHHS SIK MEPIIOro, TaK 1 IPyroro CTYIEHIB.
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[TocmiioBHICTh CKJIaJaHHS 300pa)aroTh Yy BUIVISAI CXEMH CKIIAJIaHHS.
JleTani 1 ckinagaibHI OJWHMIN MO3HAYAIOTH Y BUIJIAAI IPSIMOKYTHHKIB, a oriepa-
11i CKJIaJaHHsI — CTPUIKaMH, 110 MOB'I3YIOTh 1X 3 MapIIPyTHOIO JIIHIEKO CKJIaJaH-
Hs. Y BUNAJAKY, SKIIO IPU CKJIaJaHHI BUPOOY HEOOXiTHE po3OUpaHHSI OKPEMUX
CKJIaIaJIbHUX OJUHUIIG, HAPSMOK CTPUIKH MIHSIOTH Ha 3BOpOTHiH. [Ipuitmaroun
HaIpsIMOK MaplIpyTHOI JIiHIi B1J 0a30BOi JA€Tajai A0 rOTOBOI'0 BUPOOY, TEXHOJO-
TIYHY TOCIHIJIOBHICTh MPUETHAHHS OKPEMUX JeTaliel 1 CKJIaJlaJbHUX OJIMHUIIb
BHU3HAYAIOTh YEProOBICTIO iX MPUEAHAHHS A0 MapupyTHOI JdiHii. [lapanensHicTh
MapHIpyTHUX JIIHIA O3Ha4a€ MOXKJIUBICTh MApajIeNbHOTO CKIIAJIAHHS OKPEMUX
CKJIaJaIbHUX OJIMHULIb. BUJ ciitocapHO-CKIIafainbHOi oneparlii, a TakoX B)KHUBa-
HE TpU IbOMY O0JIaJHAHHS, OCHAIICHHS Ta IHCTPYMEHT MOKHA BKa3aTH yMOB-
HUMU TIO3HAYEHHSIMU (3HAKAMH), YCEPEIUH] SKUX MPOCTABISIOTH JIITEPHI TO3-
HA4YeHHs onepaliil 1 TOPsAAKOBUI HOMEp OCHAILEHHS 3a CIEeHHU(IKALIE CXEMHU
CKJIaIaHHSI.

JloknaaHl peKoMeHaIlii MoI0 po3pOOKH CXEMH CKJIaJaHHS BUPOOY BH-
KJ1aJieH1 B podotax [5; 13]. CxeMy ckiajjaHHS By3j1a HABOJATh HA OKPEMOMY JIU-
CT1 rpa1vyHO] YaCTUHH.

3a CKIAJEHOI CXEMOI0 CKJIaJaHHS PO3pOOJSIOTh CaM TEXHOJIOTIYHUHN
poliec.

[Tpu cknagaHHi TEXHOJIOTIYHOTO MPOIECY CKIATaHHS MPUHMAIOTh HACTY-
MTHUW TOPSIIOK BUKOHAHHS POOIT: MIATOTOBKA 1 KOMIUIEKTYBAaHHS J€Tajed 0
CKJIaZlaHHs, BY3JIOBE CKJIAJaHHS 1 BUIPOOYBaHHS OKPEMHUX BY3IIiB, 3arajibHe
CKJIaZlaHHs BUPOOY, 0OKaTKa 1 BUIPOOYBaHHS, JEMOHTAX, KOHCEpBAIlis 1 yIaKy-
BaHHA (3aJI€KHO BIJ THUILy BUPOOHHUILITBA, BUIISIAY 1 rabapuTiB BUpOOY OKpemi
eTarny MOXXYTh OYTH BIJICYTHIMU).

OCKiJTbKM TPYAOMICTKICTh CKJIaJIaHHSI 4acTo, HaNpUKIad, B yMOBaX OJH-
HUYHOTO0, TPIOHOCEPIHHOrO 1 CEpIHHOro BUPOOHUIITBA, BUBHAYAETHCS HE CTUIBKH
TPYAOBUTpaTaMH Ha CKJIAJalbHI Olepalii, CKUIbKH TPYIOMICTKICTIO PI3HOTO
POy MIATTHHUX 1 JOTMOMDKHUX CIIOCAPHUX POOIT, HEOOX1THO MPUAUIUTH CEPHo-
3HY yBary MHUTaHHIO BUKIIOYEHHS a00 MaKCHMAaJIbHOTO 3HHKEHHS 00'eMy LHX
pobot. Hanpuknan, y pe3ynpTaTi 3aMiHM PYYHHX MHIATIHHUX poOIT HA CKIaJHI
BUJIM OOpPOOKHM Ha METaJopi3aibHUX BEpCTaTax, 3aCTOCYBaHHS BEPCTATIB 3 PO3-
HIMPEHUMH TEXHOJIOTTYHUMH MOKJIMBOCTSIMHU, BUKopucTanHsa Y BII npu 06po0iri
Ha BepcraTax i T.J1. JlokiaaHi pekoMenaiii HaBeaeHi B podoTax [7; 13].

3.1.7 Bubip i od0rpynmyeanns 3aco0ié mexnoao2ivHo20 0CHAU|eHHA
i KitbKocmi pobouux micys

JIst IpoBeICHHS CIFOCAPHO-CKIIAAIBHUX OTepalliii B TEXHOJIOTTYHOMY
MpoIiecl CKJIaJaHHs TepeadavyaroTh BIAMOBIAHI 3aCO0M TEXHOJIOTIYHOTO OCHAa-
IIEHHS, K1 BKJIIOYAIOTh:

- TEXHOJIOTIYHE 00 HaHHS (30KpeMa KOHTPOJIbHE 1 BUMIPOOyBaIbHE);

- TEXHOJIOTIYHE OCHAIEHHS (30KpeMa IHCTPYMEHTH 1 3aCO0M KOHTPOJTIO);

- 3ac00M MexaH13allii 1 aBToMaTu3allil.
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Jlo cknagy TEXHOJOTIYHOrO OOJagHAHHS CKJIAJalbHOI AUISTHKH BXOISITh
MIPECH, HATrPiBaJIbHI MPHUCTPOI, YCTAHOBKHU ISl OXOJIO/KYBAHHS JIeTajei mepen
CKJIaJIaHHSIM, BEepCTaTH, OOJaJHAHHS TiJPaBIiYHUX YCTAHOBOK, KJICMaJibHI Ma-
IIMHU, METaJIopi3alibHI BEPCTaTH, CKJIaIaJIbHI aBTOMATH Ta 1H.

[Tpu BUOOp1 (MPOEKTYyBaHHI) 3aCO0IB TEXHOJOTIYHOTO OCHAILEHHS CKJIa-
JABHUX TMPOIIECIB BPaXOBYIOTh TUIl BUPOOHUIITBA 1 (OpMy OpraHizaiiii, He0O-
X1HICTh MAaKCUMAJILHOT'O 3aCTOCYBaHHS HAsBHOTO CTaHAAPTHOTO OCHAIICHHS 1
o0JaiHaHHS, XapaKTep BUKOHYBAHUX CITFOCAPHO-CKIIATATBHIX ONEparliii.

Jlst Bu3HAUEHHS MOJIeNi 00JIaIHaHHS a00 TEXHIYHOI XapaKTepUCTUKH 3a-
cO01B TEXHOJIOTIYHOI'O OCHAIIEHHSI BUKOHYIOTh HEOOX1/IHI pO3paXyHKH (3yCHILISA
3ampecyBaHHs, TEMIIEPAaTypH HarpiBy abo0 OXOJIO/DKYBAaHHS JACTAJICd MPH CKJIa-
JaHH1, 3yCUJIJISl KJICMaHHS 1 T.I1.).

3aco0u TEXHOJIOTIYHOTO OCHAIIEHHS BUOMPAIOTH 3 KATAJIOT1B, IPOCTIEKTIB,
JOBITHUKIB, myOumikarii [2; 5; 13; 18; 26; 33].

Cepito3ny yBary HeoOX1IHO NPUILIUTH BUOODPY (po3poOLil) T0NOMI>KHOTO
o0JiaJHaHHS — TPAHCIIOPTHOTO, ITiIHOMHOr0, HACTAHOBHOI'O 1 T.J., IPU3HAYCHO-
ro JUIS MeXaHi3allli 1 aBToMaTu3aIli JOIMOMDKHHIX OIepalliil npu ckiajnandi. Bu-
Oip 3A1MCHIOIOTH 3aJE€XKHO BiJ THUIY 1 OpraHizamiiHoi (GopMH BUPOOHHUIITBA,
KOHCTPYKTHUBHO-TEXHOJIOTTYHIX OCOOJIMBOCTEN CKIIaaibHOTO BUPOOy. Jlokmas-
HUN OMHC JIOMOMDKHOTO OO0JIaJIHAHHS 1 peKOMEHMallli 1Moa0 WOoro 3acTocyBaH-
HIO, a TAKOXX THITOBI IPHUKJIAIX HaBeaeHi B pobdorax [48; 83; 101].

[Tpu HEMOTOKOBOMY CKJIaJaHHI KUIBKICTh OAMHUIL OOMagHaHHSI Q KOX-
HOT'O BUJy BU3HAYAETHCS 3aJICKHICTIO

_ TN
Q= "F 3.2)
ne T's — cymapHa TPyAOMICTKICTh JAHOT'O BUIY OMepaliiii B TEXHOJIOT1-

YHOMY MPOIIEC] CKIaJaHHs BUPOOY;
N — piuHa mporpama BHUITYyCKY BUPOOiB;
F — mivicauit piuauit GoH yacy oOJaHaHHS.
JI71 TOTOKOBOT'O CKJIaJaHHS KIJIBKICTh OJUHHMIL 00JIaqHAHHS BU3HAYAIOTh
3a KO’KHOIO OMEpalli€ro, BUXOASMYU 3 TaKTy MOTOKY a00 MPOAYKTHUBHOCTI JAHOTO
BU1y 00J1aTHAHHS .

o= L abo Q=" 3.3)
r g

ne U — mryunwii yac Ha omnepariiio;
T — TaKT cKJIagajabHOI JIHII;
N — KUIBKICTh 3'€/THaHb (JIeTalield), M0 CKIAIarThes (00poOroBa-
HUX) Ha JaHOMY poO0OYOMY MICII1 32 IEBHUI MPOMIkKOK Hacy;
g — MPOAYKTUBHICTH JAHOT'O BUAY OOJIaIHAHHS HA JaHIi omepartii 3a
el caMHii MPOMIKOK Yacy, IIT.
HalyTe 3Ha4eHHS OKPYTIISAE€THCS IO ILIOT0 YUCIA.
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Kinbkicts pobounx Micilp (CTEHAIB) Uil BY3JIOBOI'O 1 3arajibHOTO CKJIa-
JaHHS BU3HAYAIOTH 32 OpMyTIaMu:
- IPU HEMOTOKOBI¥ Opraxizailii BApOOHUIITBA

M :Tc6N06 ) (34)

- IPU TIOTOKOBIM OpraHizailii BUpOOHUIITBA

M = 60T, ’ (3.5)
T, 11

ne T.; — TPYAOMICTKICTh CKJIaIaHHS OHOTO BY3J1a (BUPOOH);
N.s — piuHa mporpama BHUITYCKY BY3JiB (BUPOOiB);
F,, — nificauii piunmii GpoHx yacy pobodoro micus (pu TBO3MIHHIN
poborti F,, = 4140 u);
Ti — TakT BUITYCKY BY3IiB (BUPOOIB);
11 — cepenHs NIUIBLHICTH POOOTH (YUCIIO JIFOJCH, 110 OJHOYACHO IIpa-
[IOIOTH 32 OJTHUM POOOYUM MICIIEM).
IIpu po6oti Ha BepcTakax /7 = 1, a nmpu poOOTI HA CTEHAAX VISl BY3JI0BOTO
1 3arajlbHOTO CKJIAJIaHHS 3HAYCHHS [/ BU3HAUYAIOTHh K CEPEIHHO3BAXKEHY BEIH-
YHHY, BUXO/SIUU 3 0a30BOT TEXHOJIOTII CKJIalaHHs By3ja (BUPOOY).
HaOyte 3a ¢popMynamu 3Ha4EHHSI OKPYIIISIETHCS A0 LILIOTO.
SIko0 B TUTUIOMHOMY TIPOEKTI Tepen0avacThCsl CKIIaIaHHS Ha KOHBEEPI,
HEOOX1THI pO3paxyHKH (KUIBKOCTI poOOYMX TOCTIB, JOBXHWHU KOHBEEpa 1 T.1.)
BCTAHOBJIIOIOTH 32 Y3I'OJKCHHSIM 3 KEPIBHUKOM 1 BUKOHYIOTh 3a poboramu [13;

14; 101].
3.1.8 Cknaoannsa kapm mexHoa02iuH020 npoyecy cKi1a0anHs

JInst TEXHOJOTTYHUX MPOLECIB CKJIAJIaHHSI, 1110 PO3POOJISIOTECA B JIUILIO-
MHOMY TPOEKTI, 3aCTOCOBYIOTh, SIK MPaBUJIO, MAPIIPYTHUI OIMUC, PO3POOIICHHI
Ha ¢opmax 3 1 3a mapmpytaux kapt (MK) 3a I'OCT 3.1407-86.

3anwc cirocapHuX 1 CKIagabHUX omeparliii mpoBomsats 3a ['OCT 3.1703-79.
HaiiMmenyBaHHs omepartiiii ciij 3anucyBaTd y ¢Gopmi iMEHI IMEHHUKA, B HA3HB-
HOMY BiIMiHKY (OKpiM ormepalii «CirocapHay), MOKHA 3 BKa31BKOIO 00'€KTa BU-
KOHYBaHoOi omepaiiii (Hanpukian, «CknagaHHs kopmycy»). s omeparii, o
BKJIFOYAIOTh JIEKIJIbKA PI3HUX JIiH, SKi BAKOHYIOTHCS Ha OJHOMY POOOYOMY MicCITi
OJTHUM BUKOHABIIEM, 1 POOIT, 110 BITHOCITHCS O OJTHOTO BUIY, MOXKHA 3aCTOCO-
BYBaTH y3arajibHeHe HaliMeHyBaHHs (Hanpukiaj, «CirocapHa» — oneparis, 1o
BKJIFOYA€ BUKOHAHHS TaKUX JiH, IK PO3MITKa, OOTIMITIOBaHHS).

Jlo 3micTy onepaiiii MatoTh OyTH BKITIOUYEHI:

- KJIIOUOBE CJIOBO-JIECTIOBO B HEBHM3HAueHIM (opmi, 110 MO3HAYAE BHU]T
nii (cBepaIuTH, 6a3yBaTH, OONUIISATH, 3alpecyBaT 1 T.1.);
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- JoAaTkoBa 1H(OpMaLls, 10 XapaKTepU3ye KUIbKICTh OOpPOOIIOBAHUX
€JIEMEHTIB TTOBEPXOHb (Hampukia, «CBEpAIUTH 3 OTBOPUY);

- HallMeHyBaHHS 00'€KTIB BUPOOHUIITBA, HEOOXITHUX MOBEPXOHB 1 KOHC-
TPYKTUBHUX €JIEMEHTIB;

- IHpopMallid PO PO3MIPHU 1 YMOBHI O3HAYEHHS.

Hampuknan: «O0munaTu 3aroTiBKy, BUTpUMYOUn po3mipu 1=55,b=30, 3a-
0e3Mnevyroun napaneibHICTh IOMIHH.

[puksian 3an0BHEHH MAapIIPYTHUX KapT CKIIa/IaHHs HaBeAEHUI B 1oatky K.

3.1.9 Hopmyeannsa cntocapro-cKiadaibHux pooim

TexHiyHEe HOPMYBaHHS CIIOCAPHO-CKIQJAAIBHUX POOIT TEXHOJIOTIYHOTO
MPOLIECY HABOJATH 33 IITYYHO-KAIBKYJIALIAHUM YyacoM (IpiOHOcepiiiHe 1 cepiid-
HE BUPOOHUIITBA) a0O0 IITy4HUM yacoM (OaraTocepiiiHe i MacoBe BUPOOHHUIITBA),
BUKOPUCTOBYIOYHM BIAMOBIJHI 3arajbHOMAIIMHOOY/IBHI, rajdy3eBi 1 3aBOJCHKI
HOPMAaTHBH Yacy Ha CIIFOCApHO-CKIIaganbHi podbortu [17].

3aIe’kHO BiJl CKJIQIHOCTI CKJIaadIbHOTO BUPOOY 1 THIy BUPOOHUIITBA Te-
XHIYHE HOPMYBAHHS MPOBOJASTH 200 7151 BCbOI'0 TEXHOJOTTYHOIO MPOIECY CKJIa-
naHHS BUpOOy, abo 1 oAHOTO 3 BY3JiB. B ocTaHHbOMY BHUIAIKYy TEXHOIOT1Y-
HUI TIpolleC CKJIaJIaHHd BUKOHYIOTH TUIBKH JJIS IIOT'O BY3Ja, a CYMapHy TPY-
JOMICTKICTh CKJIQJIaHHS BCHOTO BHUPOOY BU3HAYAIOTh YKPYIIHEHO, HaNpUKIaja
MeTOo/IoM MopiBHsAHHS. CymMapHa TPYJOMICTKICTh CKJIQJJaHHSI BUPOOY 3a IIUM Me-
TOJIOM

T
T =T 8 , (3 . 6)
co 0.6 Tg_5

ne  TeiTe66 — TpyIOMICTKICTh BY3JIOBOT'O CKJIQJIaHHS BYy3Jia, Ha SIKMH
PO3POOIISIETHCS TEXHOJIOTIYHUH TIPOIIEC, BIATIOBIIHO 32 IPOSKTOM 1 Ha Oa30BOMY
1 ITPUEMCTBI;
Tc6.6 — cymapHa TPYJIOMICTKICTh CKJIaJIaHHS BUPOOYy Ha 6a30BOMY
1 ITPUEMCTBI.
JIJIsl yKpyITHEHOT0 BU3HAYEHHSI CyMapHOI TPYAOMICTKOCTI CKJIaJaHHS BH-
poOy MO’KHA TaK0X CKOPUCTATHCS JaHUMH, HaBESACHUMH B poOoTi [1].

3.2 Po3po0Ka TeXHOJIOTiYHMX NMPOLECIB MEXaHIYHOI 00pOOKHU
AeTajie-npeaACcTAaBHUKIB

3.2.1 Ananiz KoncmpyKkuyii i c1ysnc608020 NPUHAYEHHA
demanei-npeocmasHuKie

BuBueHHs kpeciieHb JeTanei-npeICTaBHUKIB € TIEPIITUM BiAMOBITAIbHUM
KPOKOM B IIPOEKTYBaHHI TEXHOJOTTYHOI'O MPOLIECY iX BUTOTOBJICHHS.
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Crovatky 3a T€OMETPUYHAMH TPOEKINSIMU 1 TIEPETUHAMH 3'SICOBYIOTHCS
KoH(irypaiist nerani, popma BCix i MOBEPXOHB 1 iX MPOCTOPOBE B3aEMHE PO3-
TanTyBaHHS.

[Tpu mopanpmiomy 006X01 MOBEPXOHb BUBUYAIOTHCS 1X pO3MipH 1 HEOOX1-
Ha TOYHICTH (Jommycku, mocaaku) [25]. [ToTiM BUBUAETHCS MOTPIOHA 32 KPECIICH-
HSIM TOYHICTB ()OPMHU 1 MOBEPXOHB 1 TOYHICTh iX B3AEMHOr'0 pO3TalllyBaHHS (B1-
XWJICHHS B1JI MapajieIbHOCTI, MEPICHANKYIISIPHOCTI 1 T.]1.).

OTpuMaHi pe3yiabTaTH € MiJACTaBOIO ISl YSBJICHHS MPO METOJIU OCTATOY-
HOT 00pOOKH, MPO KUTHKICTh CTYMEHIB OOPOOKH JOCTIKYBaHUX MOBEPXOHbB, a
aHaJi3 CUCTEMH IMOCTAHOBKHU JIIHIMHMX KOOPJAMHYIOYHUX PO3MIPIB JI03BOJISIE BU-
SBUTHU KOHCTPYKTOPCBHKI 0a3u 1 3a37alieriib HaMITUTH TOCIHIOBHICTH 00OpOOKHU
OCHOBHHX TTOBEPXOHb.

JI71s1 BUpilIeHHS MOJAIBIINX 3aBJaHb HEOOX1THO BUBUMUTU MaTepiai aeTa-
71, oro (i3uKo-MexaHiuHI BIACTHBOCTI 1 XapakTep TepMidHoi 00podku. Ile Oy-
Jie TiJCTaBOO JIJIsi MIPABWJIBHOTO BUPIIIEHHS MMUTaHb IIPO METOIU 0OpOoOKH (00-
poOKa pi13aHHAM, €IEeKTpPOXiMiyHa 00poOKa 1 T.I.), PO PO3WICHOBYBAHHS TEX-
HOJIOTTYHOT'O TIPOIIECY Ha €Taru, Mpo CIoCOOM BUKOHAHHS OCTaTOYHUX, 00p00-
HUX 1 omepariii 1o 3MilHIOTh.

Tyt xe HeoOx1qHO cHOPMYITIOBATH CITY>KOOBE MPU3HAYCHHS €T, YMO-
BU ii poOOTH Y BUPOO1 1 TEXHIYH1 BUMOTH Ha i1 BUTOTOBJICHHS.

3.2.2 Bionpaurweannus Koncmpykuyii oemanei-npeocmaeHuKie
HA MEXHON02IUHICMb

3rigno 3 'OCT 14.201-83 1 'OCT 14.301-83 BignpaitoBanHss poOOUHX
KpECJ€Hb J€Taleil Ha TEXHOJOIYHICTh € OOOB'I3KOBUM €TarlOM NMPOEKTYBaHHS
TEXHOJIOTIYHUX TPOIIECIB.

TeXHONOr1YHICTh KOHCTPYKI[T OLIIHIOETHCA SIKICHO 1 KUIBKICHO. SIKicHa
OIIIHKA Tepeaye KulbKicHiN omiHii. Lle, sk mpaBuio, mOpiBHJIbHA OIIHKA («10-
Ope-ToraHo», «I0MyCTUMO-HEMPHUITYCTUMO») Ha T1 BUMOTH JI0 KOHCTPYKIIIi, K1
BA)KKO BUPA3UTH KUIbKICHO. KIJIbKICHY OLIHKY MPOBOASATH 3a NPUUHITHUMH IO-
kazuukamu TexHonoriyHocti (FOCT 14.201-83) nuisixom po3paxyHKy iX 3Ha-
yeHsb [2; 11; 12].

OcHOBHI 3aBJaHHS, BUPIMIECHI MPHU aHATI31 TEXHOJOTTYHOCTI KOHCTPYKIIii
JeTalled, 1110 BUTOTOBJISIIOTHCA, 3BOJSATHCS O MOKJIMBOIO MiABUIIECHHS MPOAYK-
THBHOCTI Mpall Opu MEXaHI4Hii 00poOlLll, 10 3HMKEHHS BUTPAT 1 CKOPOUYEHHS
yacy Ha TEXHOJIOT1YHY IMiITOTOBKY BUPOOHUIITBA TP 3a0e3rnedueHH] HeoOX1THOT
aKocTi BUpooOiB [11; 12].

3a HaciigKaMH BUKOHAHOTO aHaNi3y BH3HAYalOTHCS MOKA3HUKH PIBHS Te-
XHOJIOTTYHOCT1 KOHCTPYKIIT, pO3pOOISIOTHCS peKOMEHAAIT 010 1X MOJIMIIEH-
Hs1 1 BHOCATBCA 3MIHU JO KOHCTPYKTOPCHKOI JIOKYMEHTALI].

3araypHi TIpaBUiia 3a0€3MEUYCHHS TEXHOJIOTTYHOCTI KOHCTPYKIIII HaBeIeH1
B ['OCT 14.202-83, T'OCT 14.203-83, 'OCT 14.204-83. Bulip moka3HUKIB Te-
xHojyiorigHocTi mpoBoauThes 3a 'OCT 14.201-83, TepMiHM 1 BU3HAUCHHS JaH] B
I'OCT 18.831-83.
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VY npoekTi He0O0X1IHO BU3HAYUTH HACTYIHI BITHOCHI TOKa3HUKHU:

- PIBEHb TEXHOJIOTTYHOCTI 32 TOYHICTIO 00pOOKH;

- PIBEHb TEXHOJIOTTYHOCTI KOHCTPYKIII1 3a IIOPCTKICTIO TOBEPXOHB;

- PIBEHb TEXHOJIOTIYHOCT] JI€Tajl 32 BUKOPUCTAHHIM METAIY;

- PIBEHb TEXHOJIOTTYHOCTI J€TaJIl 32 TPYAOMICTKOCT1 BUTOTOBJICHHS;

- PIBEHb TEXHOJIOTTYHOCTI 32 TEXHOJIOTTYHOIO COOIBaPTICTIO.

3Ha4YeHHS JOCATHYTHUX PIBHIB TEXHOJOTIYHOCTI JETall 3a TOYHICTIO 00-
POOKH 1 MIOPCTKICTIO CJiJl BU3HAYATH IICIS 3aBEPIICHHS TEXHOJOTTYHOTO KOHT-
POJII0 KpECIIeHHs JeTalll 1 BHECEHHS B HBHOTO, 32 Y3TO/DKCHHSM 3 KEPIBHUKOM
POEKTY, palliOHAJIbHUX 3MiH. SIKIIIO KPECIeHHs JIeTajl Miciis 3aBEpIICHHS TeX-
HOJIOT'TYHOI'0 KOHTPOJIIO HE MiAAaBanocs 3MiHI, PIBEHb TEXHOJIOITYHOCTI JeTall
3a IIUMU TTOKa3HUKaMH JIOPIBHIOE OJTMHHMITI.

3HaueHHs PIBHA TEXHOJOTTYHOCTI JIeTajl pO3paxOBY€eThCS 3a TEXHOJIOI14-
HOIO COOIBApTICTIO 1 BU3HAYAETHCS MICIS PO3POOKH TEXIPOIECY 1 OTPUMAaHHS
HEOOXIHUX JJIsl pO3PaXyHKY JIaHUX 3 ypaxyBaHHSM 3HUKEHHS TPYJIOMICTKOCTI
BUI'OTOBJIEHHS 1 COOIBAPTOCTI JeTaii, 0OyMOBIEHUX TLIBKH 3MIHAMU KOHCTPYK-
11T 1 3arOTIBKH, MaTepially 1 METOJly OTPUMAaHHSI.

3rigno 3 'OCT 14.202-83 3HaueHHsI BKa3aHUX PIBHIB MOBHUHHI 3HAXOU-
tucs B Mexax 0 < o < 1, a MeToJuKa iX BU3HAUEHHS HaBeJleHa B JiTepaTypi
[11; 12].

[licng aHamizy JeTajil Ha TEXHOJIOTIYHICTh BCl MPOMO3UIIIi 3a 3MIHOIO ii
KOHCTPYKIIIT MalOTh OyTH CUCTEMAaTU30BaHI, Y3TO/KEHI 3 KEPIBHUKOM MPOEKTY 1
3 BIANOBIIHUMH OOIPYHTYBAaHHSIMM HABEJEHI B 3aIUCLI PO3PAXYHKOBOIO MOsiC-
HEHHS.

3.2.3 Busnauennsa supoonuuoi npozpamu, éuoip muny i opeanizauitinoi
Gopmu eupoonuymea

Bupobunua mporpama € OCHOBHOIO JIJisi TTPOCKTYBAHHS TEXHOJOTIYHOTO
NPOLIECY 1 CKIAAETHCS 3 ypaxXyBaHHSIM PO3MIpy MPOrpaMHOro 3aB/IaHHS 3aBOAY.

[IpoekTyBaHHSI MEXaHIYHMX LIEXIB MPOBOAMTHCS 332 HABEACHOI MpPOrpa-
MOI0, sIKa € TIOBHUM IEPETIKOM 00pOOIIIOBaHMX 3 BKa31BKOIO iX KUIbKOCTIi, MaTe-
pilany, Macu.

[{exy1 OMMHUYHOTO 1 CEPIMHOTO BUPOOHHUIITBA MPOEKTYIOTHCS 3BUYANHO 32
TOYHOIO MPOrpaMoro. Y I[bOMY BUIAJKY Mporpama Lexy € MepesiikoM BUpPOOiB
a00 BY3JIIB 3 BKa31BKOKO KUIBKOCTI 1 MacH 3a KO)KHUM BUPOOOM, sIK1 TOBUHHI 00-
poOmsiTucst B nanomy 1iexy. [logeranbHa BIIOMICTh CKIAAA€ThCS TUIBKU Ha JI€-
TaJb-TIPEJACTABHUK. Y Cs peIllTa JeTajgeid HaBOJUThCS 3a TPYJIOMICTKICTIO /10 Je-
TaNi-MPeICTaBHUKA 3 YpaxyBaHHIM CKJIaTHOCTI 0OPOOKH.

JInsi BU3HAUEHHsI HABEJIEHOI NpOrpaMu 3aJaHy [eXy HOMEHKIATypy Je-
Tajel MOAUIAIOTh Ha TPYIHU, A0 KOXKHOI 3 SIKUX BXOJATh JI€Tajl, CXOX1 3a KOHC-
TPYKINEIO 1 TEXHOJIOTIEI0, TPUUOMY KOKHA T'PYIa MPEACTABISIETHCS OJHIEIO0 TH-
MIOBOIO JICTAJTIO, sSIKa XapaKTepHA JUIsl JaHOI TPYIH 1 € pO3paXyHKOBHUM IIPE/I-
CTaBHUKOM JUJIsl BCIX JeTajei naHoi rpymnu. s BU3HA4YEHHS TPYIOMICTKOCTI
KOXKHOT JIeTalll, 110 BXOJMUTH JI0 Ti€l a00 1HIIOI TPYIH, KOPUCTYIOThCS Koedilie-
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HTOM TPUBEECHHS, 1110 BU3HAYAE CIIBBIJHOIIECHHS TPYAOMICTKOCTI PO3paxyHKO-
BOI JIeTaji 1 KOXKHOI JeTajl JaHO1 TPYIH.

[Tpu BU3HAUEHHI KOedilll€eHTa MTPUBEIACHHS BPAXOBYIOTHCS BIJIMIHHOCTI B
Macl, CEpIMHOCTI 1 CKJIAAHOCTI, IO BUPAXKAIOTHCA OKPEMUMHU KOe(illleHTaMH
(BIAMIOBIAHO Ky, Keep, Kexr), HA MIZCTABI AKX BH3HAUA€THCS 3aralbHUN Koedirri-
€HT MPUBEICHHA [2]:

Ky = KiKeepKeren- (3.7)

KoedimieHT npuBeneHHs 3a Macor0

ne M 1 Mx — maca, BIATIOBIHO, A€TaNI-NPEICTaBHUKA 1 JIeTall, 1110 TPUBO-
JIATHCSL.

Koedimient 3a cepiitHicTiO K., BAOMPAETHCS 3aJI€KHO Bifl CIIiBBiTHOMICH-
Hs1 piuHoi porpamu N B mTykax BUpOOy-TipeICTaBHUKA 1 PIYHOI MPOTpaMu BU-
poOy NX, 1110 TPUBOAUTHCS .

KoedoirtienT npuBeaeHHs 3a ckIaaHicTio K., BpaxoBye BIAMIHHOCTI B TO-
YHOCTI 1 CKJIQJJHOCTI KOHCTPYKIIi 1 BU3HAYAETHCA 3 MIPKyBaHb MPOEKTAHTA 3
ypaxyBaHHSM IMPOMHUCIIOBOTO JJOCBiY.

Pigna mporpama BUITyCKY 32 OKPEMHUMH JICTATISIMH

N=N m[1+aj(1+bj’ (3.9)
"1 71200 | 100

ne N, — nporpaMHe 3aBlaHHs BUITYCKY BUpPOOIB B PIK, 33/Ja€ThCS 3a-
BJIaHHSIM Ha MTPOCKTYBaHHS;
M — KUIBKICTh JieTajel, 1o WayTh Ha OAUH BUPIO;
a — BIJICOTOK JIeTaJIel, 1o MayTh B 3amacHl yactuuu, a = 0...10 %;
b — BiZICOTOK TEXHIYHO HEMUHYYUX BHPOOHHYMX BTpAT, IO OXOII-
J0€ JeTall, sIKl WIyTh HAa PI3HOrO pOAYy BUMPOOYBaHHS, HA HalaropKeHHs 00-
JaJIHaHHsA, a TaKoX OpakoBaHi aerani, b =2...6 %.
Tun BupoOHuITBa, 3rigHo 3 [OCT 14.004-83, xapakTepuzyeTbes Koedi-
I[IEHTOM 3aKpIMJICHHS OMeparliii:

K30 =2012ZP, (3.10)

ne 20 — KUIbKICTh Pi3HUX OIeparii;
2P — KUIBKICTh pOOOYHX MICT 3 PI3HUMU OTIEPAIliSIMH.

KoedimieHT 3akpimieHHs ornepariii BU3HAYa€ThCs ISl TUIAHOBOT'O TIEPio-
1y, IKMA JOPIBHIOE OHOMY MICSIIO, 1 11l PI3HUX TUIIB BUPOOHULITBA HaOyBae
HACTYITHUX 3HAYECHb.

- macoBe K30 =1,0;

- bararocepiiine K30 = 2...10;
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- cepenubocepiiiae Kzo = 10...20;

- mpibrocepiitne  K3zo = 20...40.

JI1s1 OMMHUYHOTO BUPOOHUIITBA 3HAYEHHS KOE(IlI€EHTa 3aKPIIJICHHS Olle-
pariii He perIaMeHTYEThCA.

3arajgpHa KUTBKICTh PI3HUX OIepaliii.

KinbkicTe omepaiiif, 3aKpiluIeHHX 32 OMHUM poOouuM MictieM [25]:

s
o="", 3.11
", (3.11)

ne  #y — HOPMATHBHUN KOE(QIIIEHT 3aBaHTAKEHHS POOOYOro MicCIs
BCIMa 3aKpIIUIEHUMU 32 HUM ONEPALiSIMU;

73 — KOe(IIIEHT 3aBaHTAKEHHS pOOOYOro MICIIS ITPOSKTOBAHOIO OMEPALIIETO.

BpaxoByroun ¢dopmyny ans BU3HAUCHHA KoedillieHTa 3aBaHTAKEHHS,
OJIEP>KUMO

o=060F, K7, (3.12)
T N

wm—K M

ne F,, — micaunuii ponyg yacy poboTH 00naiHaHHS MIPU JBO3MIHHOMY pe-

*)uMmi podoru. F,, = 335 ron.;
K¢ — cepenniii koedinient Bukonanus nopmu, K, = 1,3;
T um-xc — IITYUHO-KANBKYJISLIAHUNA 9ac MPOEKTOBAHOI OIEpallii, XB.;
N,, — MicsuHa mporpaMa BUITYCKY J€TajI€eH, IIT.

CepenHe 3HauY€HHS HOPMATUBHOTO KOE(DIIIEHTAa 3aBaHTAXEHHS 00J1aj-
HaHHS 10 BIAAUICHHIO a00 AUISHIN LEeXy MPpU JBO3MIHHINA poOOTI MOXKHA MPUITH-
atv: s japiOHocepiiHoro BupoOHunra — 0,8..0,9;  mus cepiiiHoro —
0,75...0,85; nyis macoBoro (motokoBoro i 6aratocepiiinoro) — 0,65... 0,75.

Po3paxyHok 3HaueHHS Koe(illeHTa 3aKpIIUIeHHs ONepalliid CliijJl MoJaTu y
BUTJISA1 TabuIl (nogarok B).

dopma opranizaiii TEXHOJOTIYHUX mporieciB, BianoBigHO A0 ['OCT
14.312-83, 3anexuTh Bil BCTAHOBJICHOTO MOPSIKY BUKOHAHHS OMeEpaiii, po3-
TallyBaHHS 00JIaJHAHHS, KIJIBKOCTI BUPOOIB 1 HAMpAMYy iX pyXy NpPU BUTOTOB-
JICHHI.

[caytoTh ABI popmMu opraHizarlii TEXHOJOTIYHHUX MPOIIECIB — TPYIOBa i
MOTOKOBA. PilleHHs1 JOIUIBHOCTI BUOOPY OpraHizauiiHoi (popMu BUPOOHHUIITBA
HEOOX1IHO YXBAJIFOBATH 3 ypaxXyBaHHAM peKkoMeHsalii [2; 3] 1 o3HaK, Kl HaBe-
JIeH1 Y BKa3aHOMY BHIII€ CTaHAapTI.

3.2.4 Ananiz 6azoeux mexHon02iuHuUX nPoyecie 6U20MOB1EHHA
oemanei-npeocmasHuKie

JloknagHuii aHai3 ICHYIOUMX BapiaHTIB TEXHOJIOTTYHHMX MPOIIECIB € Tepe-

JTyMOBOIO JIJII pO3POOKM MPOEKTOBAHOTO BapiaHTa TEXHOJOTii. AHami3y miaa-
€ThCSl 3aBOJICHKMI BapiaHT TEXHOJOTIYHOrO IMPOLIECY BUTOTOBJIEHHS Jle€Tajeil-

34



MPEICTaBHUKIB. AHaNI3 MPOBOAUTHLCS 3 MOTJSAAY 3a0€3MeUeHHs 3aJ]aHO01 SIKOCTI
BUPOOY MPHU BUCOKIN MPOAYKTUBHOCTI 1 MiHIMaIBHINA cOO1BApTOCTI 0OPOOKH.

Bin 6a3yerbcs Ha OIiHIN KUTbKICHHX 1 SKICHHX ITOKa3HHUKIB K OKPEMHX
TEXHOJIOTTYHUX OMepalii, Tak 1 mporecy B mutomMy. KinbKiCHI MOKa3HUKU BHU-
3HAYAIOTHCS] TEXHIKO-€KOHOMIYHUMH pO3paxyHKaMu (IIPOJYKTUBHOCTI, coO1Bap-
TOCT1) 200 3a JaHUMHU TEXHOJIOTTUHOI IOKYMEHTalli [4].

AHani3 0a30BOro BapiaHTa TEXHOJOTTYHOTO MPOLECY MOBUHEH BKIIIOUYATH
HACTYTIHI NHUTAHHA:

- OOIPYHTOBAHICTh BCTAHOBJIEHOI 3arajibHOi ITOCIIAOBHOCTI 0OpOOKH,
BKJIIOUYAIOYM BC1 OMeparlii TEXHOJIOTIYHOI'0 MPOIeCy: MEXaHIdHy O0OpoOKy, TeX-
HIYHUI KOHTPOJIb, TEPMIUHY, XIMIKO-TEpMIYHY 0OpPOOKY;

- METOJ] OTPUMAaHHS 3arOTiBKH;

- METOAM 3MILIHEHHS JeTall 1 BIAMOBIAHICTD X ii ()yHKIIIOHATBLHOMY MPH-
3HAYEHHIO 1 YMOBaM €KcCIlUTyaTallli MalluHu;

- BepcTaTHe OOJIaHAHHS 1 PaIllOHAIBHICTh MOT0 BUKOPUCTAHHS 3a rada-
pUTaMH, 4aCOM, TOYHICTIO, IIOTY>KHICTIO;

- CTyIiHb KOHIIGHTpAIlii 1 AudepeHItiarii oneparrii;

- aBTOMATH3aIlisl TEXHOJIOTIYHOTO TIPOIIECY;

- 0a3yBaHHA 3aroTOBOK, TOTPUMAaHHS PO3MIPHUX 3B'A3KIB, IPUHIUIIIB €]1-
HOCTI 1 ITO€THAHHS 0a3;

- pIBEHb OCHAILEHHA TEXHOJIOTIYHOro Mpolecy (HaCTaHOBHO-3aTUCKHI
MIPUCTOCYBAHHSA, Pi3ajibHI 1 JOMOMIKHI 1HCTPYMEHTH, 3aCO0M TEXHIYHOT'O KOHT-
pOJIIO) Ta 1H.

AHaJi3 peKOMEHIY€EThCS IOYMHATH 3 TIOJIaHHA TJIaHy 0a30BOT0 TEXHOJIO-
TIYHOT0 MPOLECY, a OTPUMAHI PE3yJIbTaTH JOLUILHO MOAATH Y BUTJIAAI TAOIHII
(momatok I').

VY pe3ynbTaTi BAKOHAHOT'O aHai3y MarTh OyTH chOpMyJIbOBaHI KOHKpe-
THI 3aBJJaHHS, HAIMIPaBJIEHI HA BJIOCKOHAJIEHHS TEXHOJIOTTYHUX IMPOIIECIB TUX, 110
ICHYIOTb 1 SIK1 MJIATAIOTh JEeTaNbHIN po3poO0Ill B TUITIOMHOMY MTPOEKTI.

3.2.5 Bubip euznady, cnocody ompumanus i popmu 3a2omiexu

«Bubpartu 3aroTiBKy» O3Hauya€ BCTAHOBUTHU BHUJ 1 CIOCOOH ii OTpUMaHHS,
HaMITUTH MPUITYCKU HA 0OpOOKY KOXKHOI TOBEPXHI, PO3paxXyBaTH PO3MIpH 1 BKa-
3aTH IOMYCKU Ha TOYHICTh BUTOTOBJICHHS.

Bubip 3aroTiBku € OararoBapiaHTHUM 3aBAaHHSIM. 3 TOIVISITY €KOHOMIi
MarepiajiiB, CKOpOUEHHs BUTPAT Yacy 1 3ac00iB Ha MEXaHIYHY 0OpOOKY JOIIIb-
HO BUOMPATH TaK1 3arOTOBKH, 5IKI (POPMOIO, pO3MiIpaMH, TOUHICTIO Ta AKICTIO MO~
BEPXHI MOBHIIIIE BIAMOBIIAIN O BapiaHTaM TOTOBOI JeTaii. Aje npu mpboMy 301-
JBIIYBATUMYThCS OTOYHI 1 OJJHOPA30B1 BUTPATH Ha OTPUMAHHS 3aroTiBKU B 3a-
TOTOBYOMY I1€Xy. 3 1HIIIOrO OOKY, CIPOIIEHHSIM ()OPMHU 3arOTiBKH, 3HIKEHHSIM
BUMOT JI0 11 TOYHOCTI 1 IKOCTI MOXKHA 3HAYHO 3MEHIIIMTH BUTPATH Ha ii BUTOTOB-
JeHHs. AJle B JaHOMY BUIAJIKy 3HU3UTHCS KOE(ILIEHT BUKOPUCTAHHS MaTeplany
1 301IbIIATHCS. BUTPATH HA 0OPOOKY TaKoi 3arOTIBKU B MEXAHIYHOMY IIEXY.

3aroToBKHM JI€Talei MalllMH OJEP>KYIOTh JIUTBOM, OOPOOKOIO TUCKOM, pi3-
KOIO COPTOBOTO 1 MPOQIHHOTO MPOKATY, a TAKOK KOMOIHOBAHUMH CITIOCOOAMH.
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[Ipu BHOOpPI TEXHOJIOTIYHOIO MPOILECY OTPUMAHHS 3aroTiBKM 1 MeToay ii
(hopMOyTBOpPEHHS HEOOX1THO BPaXOBYBaTH HACTYITHI YNHHUKH:

- TEXHOJIOT14HI BJIACTUBOCTI MaTepiany (ToOTO JMBapHi BIAacTUBOCTI abo
3MIaTHICTh 3a3HABAaTU TUTACTUYHI nedopmarlii mpu oOpoOIli TUCKOM), a TaKOX
CTPYKTYpPHI 3MiHU Matepiajiay B pe3yibTaTl 3aCTOCYBaHHS TOro abo 1HIIOro CrHo-
coOy BUTOTOBJICHHS 3arOTIBKH (pO3TallyBaHHS BOJIOKOH B MOKOBKaX, BEJTWYMHA
3epHA B JINTUX JCTAJIAX 1 T.IL.);

- KOHCTPYKTUBHI (OpMU 1 po3MipH AeTaii (4uuM Ouiblia JeTajiab, TUM J10-
pOK4Ye 00XOIUTHCS BUTOTOBJICHHSI METAJIEBUX (DOPM, IITAMITIB 1 T.11.);

- BEJIMYMHY MPOTrPAMHOTrO 3aBJIaHHs (IIPH BEIUMKUX MapTissX HAUOUIbII BH-
rigHi cnocoOu, siki 3a0e3MedyloTh HanOUIbIIe HaOMKEHHS (OpMHU 1 po3MipiB
3aroTiBKH 10 (OpMHU 1 PO3MIPIB JeTaii — TOUHE IITaMIyBaHHS, JIUTBO IiJ] THUC-
KOM 1 T.11.).

XapakTepucTuka 1 peKoMeHaIlli moa0 BUOOPY croco0y OTpUMaHHS 3a-
TOTOBOK JIMTBOM 1 TUCKOM, X OCOOJMBOCTI 1 001aCTh 3aCTOCYBAaHHS HAaBE/ICHI B
mitepatypi [2.4; 9; 25].

K110 3 MOrIsAAy TEXHIYHUX BUMOT 1 MOKIIMBOCTEH 3aCTOCOBHI Pi3HI BUIU
3aroToBOK (CIOCOOM iX OTPUMAaHHA), TO JUJISl IPABUIIBHOTO BUPIIIECHHS MUTAHHS
mpo BUOIp 3aroTiBKM HEOOXITHO BUKOHATH TEXHIKO-EKOHOMIYHI pPO3paxyHKH,
31CTaBHUBIIM COOIBApTOCTI TOTOBOI JeTajil Mpu ToMy abo 1HIIIOMY BHJI 3aroTo-
BOK.

Metonuka eKOHOMIYHOTO OOIPYHTYBaHHSI BUOPAHOTO BUY 3arOTIBKH Ha-
BOJUTHLCS B PEKOMEH/I0BaHii itepatypi [2; 9; 25].

3.2.6 Po3paxynku mounocmi demaii, anaiz cxem 0a3y8anus Ha
MEXHO102IYHUX onepayiax

MeToro po3paxyHKIB TOUHOCTI € aHaJli3 MOKJIMBOCTI OTPUMAHHS PO3MIpPIB
JeTalli B MEXax MNpU3HAYeHHX JOMycKiB. [Ipu mpoekTyBaHHI TEXHOJOTIYHUX
nporieciB 3 BukopuctanusiM BepctatiB 3 UIIK 1 Bepcrari, HalamToBaHUX Ha
po3Mip 00poOKHM, HEOOXITHO PO3CTABUTH PO3MIPH Bij] 0A30BUX IMOBEPXOHB 3 TI0-
JAJIBIIUM PO3PaxXyHKOM iX JOMYCKIB. 3a BCiMa oIeparisiMu, ¢ HeoOX1THO BH-
KOHATH MOA10H1 TEXHOJIOT14H1 Jii, CKIaJal0ThCs TEXHOJIOT1UHI PO3MIPHI JaHI[IO-
ri. Po3paxyHOK TEXHOJIOTTYHHX PO3MIPHUX JAHIIOTIB MPOBOAUTHCS METOIOM
MaKCUMyMY-MIHIMyMYy a00 IMOBIpHICHUM. MeTouKa po3paxyHKy IOjiaHa B po-
oorax [9; 15; 16].

JInst KOKHOI Tpynu orepaniid MpoeKTOBAHOTO TEXHOJOTIYHOTO MPOIIECy
HEOOX1HO PO3POOUTH TEOPETUUYHY cxemy Oa3zyBaHHs. TeopeTnyHa cxema 0a3zy-
BaHHS PO3pPOOJISETHCS 3 BKa31BKOIO pO3MipiB 0a30BHUX MOBEPXOHB 1 PO3MIPIB, IO
dopMyIoThCsl Ha JaHlid omepailii. 3a MOJaHUMU CXE€MaMU BUKOHYETHCS aHaji3
MOrpilTHOCTI 6a3yBaHHs. [Ipyu HE CrIONMYYEHH1 TEXHOIOTTYHUX 1 BUMIPIOBaJIbHUX
0a3 po3paxoOBYeEThCSI MOTPIMIHICTh Oa3yBaHHS 1 MOPIBHIOETHCS 3 JOMYCKOM Ha
BUKOHYBaHUU po3mip [65].
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3a HachlAKaMU aHali3y MOrPilIHOCTI Oa3zyBaHHs (IPU iX HASIBHOCTI) poO-
JSTHCA BUCHOBKH TIPO MOKJIMBICTD peaiizallii JaHoi cxeMu 0a3yBaHHS B MPOCK-
TOBAaHOMY TE€XHOJIOTIYHOMY MPOIIECi.

3.2.7 O6rpynmyeannsa euoopy 001a0HAHHA, 6€PCHAMHUX | KOHMPOIbHUX
RPUCMOCYBAHb, PI3AIbLHUX | OONOMINCHUX IHCIPYMEHMIE, 3aC00i6
Mexanizayii i aemomamu3zayii

[IpaBuna BUOOPY TEXHOJOTIYHOTO OCHAIEHHs perjameHTyrThess ['OCT
14.301-85. /1o TeXHOJIOTIYHOIO OCHAIIECHHS BIAHOCATHCS: TEXHOJIOTIUHE 00Iaj-
HaHHA (MeTajopi3albHI BEpPCTAaTH), TEXHOJOTIYHE OCHAIICHHS (HACTAaHOBHO-
3aTHCKHI ~ TPUCTOCYBAaHHS,  PI3AIbHHUMA,  JOTOMIKHHIA, KOHTPOJIBHO-
BI/IMlpIOBaJ'IBHI/II/I IHCTPYMEHT), 3acO0M MeXxaHi3allii 1 aBToMaTu3allii BUPOOHUYUX
nporecis. X BUOMPaIOTH 3 ypaxyBaHHAM THITy BUPOOHHIITBA, IIPOrPaMHU BUITYC-
Ky BUPOOIB, MOXJIMBOCTI TPYMYBaHHS Olepalii, BAKOPUCTaHHS CTaHIAPTHOTO
OCHAILIEHHS 1 00JIaTHAHHS.

Bubip TexnonoriyHoro oOjagHaHHS 3aCHOBAHMM Ha aHaIi31 BUTpPAT Ha
peanizallito TeXHOJIOTTYHOr0 MPOoIeCy, 3aBAaHTAXKECHHS O0JaJHaHHs, MacH, rada-
PHUTIB 1 TOYHOCTI JeTajei, o MmuraroTe 00pooIi. Bubip momeni Bepcrara,
TMIEepII 32 BCe, BU3HAYAETHCS HOTO MOMITMBICTIO 3a0€3MEUYUTH TOYHICTh PO3MIPIB 1
dbopmu, a TakoX SIKICTh 00poOIOBaHUX MOBEpXOHb [26; 34; 38]. Konkperny
MOJICNTh BUOHUPAIOTh, BUXOISIYM 3 TAKMX MIPKYBaHb:

- BIAMIOBIJTHOCTI OCHOBHUX PO3MIpIB BepcTaTa rabapuraMm oOpo0JIFOBaHOT,

- BIJIMOBITHOCTI MPOAYKTUBHOCTI BEpCTaTa 3aJIaHOMYy MaciiTady BUPOO-
HUIITBA;

- MOXJIMBOCT1 OOpPOOKH Ha ONTUMAIBHUX PEXUMAX pI3aHHS;

- BIJIIOBIJTHOCTI BepcTarta 3a MOTYKHICTIO;

- MOXKJIMBOCT1 MEXaHi3allli 1 aBToMaTu3allii 00pooKu;

- HaliMeHI101 cO01BapTOCTI.

Bubip TeXHOIOT14HOr0 OCHAIEHHS B 3HAYHIA Mipi BUSHAYAETHCS THUIIOM
BUPOOHHUIITBA, IPUMHATUM BEpCTaTHUM OONajHAaHHAM. Bubip cucremu Hacta-
HOBHO-3aTUCKHHMX TPUCTOCYBaHb TIOBHHEH IPYHTYBaTHUCS Ha TEXHIKO-
€KOHOMIYHHMX PO3PAaXyHKaX EKOHOMIYHOI €()EKTUBHOCTI BiJ BIPOBAIKEHHS
MIPUCTOCYBAHHS, 4 TAKOK MOXKJIMBUM BUOIP Ha OCHOBI THUITOBUX PIIIEHB, IO Pe-
KOMEH/IYIOThCS JIOBIIKOBOIO JIITEpaTyporo [66.69].

BuOip TUmopo3mipy 1HCTPYMEHTY, IHCTPYMEHTAJIBLHOIO Marepiany 1 reo-
METPUYHHMX TMapaMeTpiB pi3aIbHOI KPOMKH MPOBOASATH 3 ypaxyBaHHSIM (opmu
MOBEpXHI 00p0OIIIOBaHOI, i PO3MIPY, TOYHOCTI, HIOPCTKOCTI, KOHCTPYKTUBHUX
0COOJIMBOCTEH, TBEPAOCTI 1 MiHOCTI. Bubip iHCTpyMeHTY 1 HOTO XapaKTepuc-
THK BUKOHYETHCS BIIMOBIAHO 0 PEKOMEH Al B poboTax [26; 82].

BuOip KOHTpOIBbHO-BUMIPIOBAJIBLHUX 3aCO0IB BUKOHYETHCS BIJIIOBIIHO J10
npaswi, BukiageHux B [OCT 14.306-85. KoHTpoabHO-BUMIPIOBAILHUN MPUIIa
MOBUHEH 3a0e3leuyBaTH HEOOXIJIHY TOYHICTh BUMIPIOBAHHS, MPOJYKTHUBHICTb
BUMIPIOBAaHHSI TIOBMHHA BIJMOBIAATH MPOIYKTUBHOCTI TEXHOJIOTTYHOTO mporiecy. Bu-
MIPIOBATLHHN MPHJIa] Ma€e OyTH MPOCTUM 1 3pYYIHHM B TIPOIIEC eKcIuTyararlii [ 76; 86].
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[IpaBunia BuOOpy 3aco0iB MexaHi3alli 1 aBTOMaTH3allli TEXHOJIOTTYHHUX
nportteciB periaamenToBani [[OCT 14.309-85. BinnoBigHo 10 cTaHmapTy MexXaHi-
3aIlii 1 aBToMaTU3alli 00'€KTH MIJAAI0ThCS 3 METOI0 3HMIKEHHSI MaTeplalibHUX 1
TPYJAOBUX BUTPAT, MABUIIICHHS MPOTYKTUBHOCTI Tpaili 1 skocTi BUpoOiB. O0'ek-
TaM{ aBTOMATH3allii MOKYTh OyTH: 3aBaHTa)XEHHS 1| BUBAHTA)KCHHSI 3arOTiBKH,
poboul pyxu BepcTaTa 1 AeTai, KOHTPOJb po3MipiB Ta iH. [83.86].

3.2.8 Cknaoanus mapwpymy o6pooKu oemaneii-npeocmasHuKie
i nonepeons po3pooxka onepauiii

Po3pobka TeXHOIOTIYHOTO MPOLeCy BXOAUTH 10 KOMILIEKCY B3a€MO3B's-
3aHUX poOIT, MependauyeHuX €IMHOK CUCTEMOIO TEXHOJIOTIYHOI MIATOTOBKU BU-
pooununrea (€ECTIIII), i Mae BUKOHYBATUCS B MOBHIN BIJAMOBIIHOCTI JO BUMOT
I'OCT 14.302-86 «3aranpHi paBuia po3poOKH TEXHOJIOTIYHUX MPOIECIB 1 BU-
00py 3ac001B TEXHOJIOTTYHOT'O OCHAIIICHHSY.

[Ipu po3poOIl TEXHOJOTIYHOIO MPOLECY CiiJ KepyBaTUCA HACTYIHUMH
npunuunamu [5; 10; 33; 36; 37]:

- 00pOOIATH TUIBKH Tl MOBEPXHI, K1 € 0A30BUMHU MPHU MOJAJbIIII 00p00-
10i;

- 00pOOJIATH MOBEPXHI, 3 IKMX 3HIMAETHCS HAUOUTBIIUN IIap METay;

- BUKOHYBaTH OOpOOKY THX IOBEPXOHb, IIPHU 3HATTI METANy 3 SKUX B
HaWMEHIIIH Mipi 3MEHITY€EThCSI JKOPCTKICTD JIeTai;

- TIOBEPXHI, 1110 BU3HAYAIOTh TOYHICTh B3a€EMHOI'O MOJOXKEHHS (BIIXUICH-
HS BIJ] TEPIEHANKYJISIPHOCTI, MapajelbHOCTI 1 T.I.), 00pOOIsATH 32 OJTHE BCTA-
HOBJICHHS,

- py BUOOP1 TEXHOJIOTTYHUX 0a3 CiIil NparHyTH 10 MOEIHAHHS iX 3 KOHC-
TPYKTOPCHKUMH 0a3amMu 1 IPOBECTH HA HUX SIKOMOTra OLIbIIe orneparii, J0Tpu-
MYIOYH MPUHLIUI OCTIHHOCTI 0a3.

[Ticnst ckiamaHHs MapHIpyTHOI TEXHOJOTII, PO3pPaxyHKYy MPHUIYCKIB Ha
MeXaHIuYHy 0OpOOKYy, BU3HAUEHHS MIKOIIEpaLIHUX PO3MIPIB 1 JOMYCKIB, BUKO-
HaHHS KPECJICHHS 3aroTiBKUA MPOBOJIUTHCS JOKJIAIHA PO3POOKA TEXHOIOTTIHOTO
IPOIIECY BUTOTOBJICHHS 3aJIaHO1 JIeTajl 1 MEepeBIpSIOThCS TUIaH 1 MPaBUIBHICTh
yXBaJeHUX pilieHb. [1icist po3poOKU TEXHOIOTTYHOTO MpoIecy 00poOKU 3adaH0l
neTann po3poOmstoThes Horo omepaiii. KiabkicTh omepartiid, mo po3pooIsioTh-
Csl, BCTAHOBJIFOETHCSI KEPIBHUKOM JUINIOMHOTO TIPOEKTY.

BukoHaHHS IIBOTO PO3AUTY PEKOMEHIYETHCS MPOBOIUTH B HACTYITHIN TTO-
CIIIZIOBHOCTI:

- BU3HAYAETHCS 3MICT KOXKHOI Orepartii mpoIrecy — BCTAaHOBIIIOIOTHCS TEX-
HOJIOT14HI 1 TOTTOMIXkH1 TIepexoau, pododi Xoau (iX KUTbKICTh BCTAHOBITIOETHCS B
mpolieci NMpU3HAYEHHs PEXHUMIB Pi3aHHS), BU3HAYAIOTHCA BC1 MIPUHOMHU, HEOO-
X17H1 JJ1s1 BAKOHAHHS OTepaitii;

- BCTAHOBIIIOETHCS TIOCIIJOBHICTh BUKOHAHHS MEPEXOIIB, XO/IIB 1 TPHIf0-
MIiB BCIX oOIlepalliid, IpH 1IbOMY OAHOYACHO PO3B'S3YETHCS IMHUTAHHS PO TMOE-
HaHHSI TICPEXO/IiB;
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- JUIsl KO’KHOI onepauii nporecy, 3rigHo 3 'OCT 14.304-85, BcTaHoBIIIO-
€ThCSI KOHKPETHA MOJIENb OOJIaJiHaHHA (MOJENb BepcTaTa MoXke OyTH 3MiHEHa
MICHs MPOBEAEHHS TEXHIYHOTO HOPMYBAaHHS, SKIIO HEIOCTaTHI MOTY>KHICTb,
MPOAYKTUBHICTH 1 T. 1.) [26; 34; 38];

- BUOUparOThCsi 0OPOOIIOBAIbHI 1 KOHTPOJIbHI 1THCTPYMEHTH 3 HOMEHKJIa-
TYpU CTaHIAPTU30BAHMX IHCTPYMEHTIB, 3'ACOBYETHCS MOTpeda B CIELIAIBHUX
iHCTpyMeHTax [26; 76; 82; 86];

- 3'1COBY€ThCS TOTpeda B CHELIaIbHUX NMPUCTOCYBAHHSX, YTOUHIOETHCS
MPUHITAT X pOOOTH, BUBHAYAETHCS MOXKIIMBICTh OaratoeTaabHOT 0OOPOOKH.

[Ipu BuOOpI KOHKpETHOI MOJENi 00JiaJiHaHHS HEOOX1THO BpPaxOBYBaTH
HACTYIH1 OCHOBHI YMOBH:

- po3Mipu poOOUYO0i 30HU JaHOI MOJIEJIl BepcTaTa MOBUHHI BIJMIOBIIATH T'a-
OapuUTHUM pO3MIpaM JAeTall;

- BUOpaHa MO/ieNIb TOBHHHA 3a0€3MeuyBaTH JOCSITHEHHS 3aJ]aHO1 TOYHOCTI
00pOOKH 1 IOPCTKOCTI MTOBEPXOHb;

- TIOTYXHICTb, )KOPCTKICTh Ta 1HII TEXHOJOIYHI XapaKTEPUCTUKH 00JIa-
HaHHSI TTOBMHHI 3a0€3MeuyBaTH MOXJIMBICTh BUKOPUCTAHHS HAWBUTITHIIIUX Pe-
KUMIB 00pOOKH;

- IPOIYKTHBHICTh BHOpaHOI MoOjeil oOJagHaHHS ITOBHHHA BIJIIOBIIATH
3a/1aHIi TTporpamMi BUITYCKY JeTali;

- co01BapTicTh 00pOOKM JieTalieid Ha BUOpaHid Mojeni OOJIaHAHHS TO-
BHHHA OyTH HaiiMeHI1010. [10 MOXKIMBOCTI CJIiJT 3aCTOCOBYBAaTH BEPCTATH 3 MPO-
rpamuuM kepyBanusMm (BITK) [34; 44].

3.2.9 Po3paxynok npunyckie i UKOHAHHA KPECAeHb 3A20M 060K
demanei-npeocmasHUKIe

Jlns oTpuMaHHs JeTajl 13 3aroTiBKM BUXOIUTh 3 OCTaHHBOK BUIATUTH
MPUITYCK Ha 0OpOOKY, SKMI BHU3HAYAETHCS PI3HUIICIO PO3MIPIB 3arOTIBKH 1 ro-
TOBOI JIeTal, 3MIPSHUX BiJl OJHIET Oa3H.

[Tpumyck Ha MexaHIYHYy 00pOOKY MOBHHEH MaTH BEIWYHUHY, 110 3a0e3me-
gyye mpu 0O0poOIll JeTani 3aI0BOJICHHS] BCTAHOBJIEHUX BUMOTI BITHOCHO IIOPCT-
KOCTI 1 SIKOCT1 MIOBEPXOHb, TOYHICTbh PO3MIPIB, (POPMU 1 B3AEMHOIO MOJIOKEHHS
MOBEPXOHb MPHU HAWMEHIITIN BUTpATiI MaTepiany 1 HaltMeHIIoi co0iBapTOCTi je-
TaJi. BCTaHOBIICHHS ONITUMAJIBHUX MPUITYCKIB HA MEXaHIYHY 00pOOKY € BaXKIIH-
BUM TEXHIKO-€KOHOMIYHUM TUTAHHSIM, a IS X BH3HAYEHHS B MAIIMHOOYTY-
BaHHI BUKOPHCTOBYIOTBCS J[Ba METOAM: PO3PaXyHKOBO-aHANITHUYHMM [27-29] 1
HOpMaTUBHUH [19-22].

VY IUTIIOMHOMY MPOEKTI BUKOHYETHCS PO3PaXyHOK MPHITYCKIB Ha JiaMeT-
pajbHUMN 1 TIHIMHUN PO3MIpH JieTallel-NpecTaBHUKIB. BUKOHaHHS 1IbOTO PO3/Ii-
7y 6a)kaHO MPOBOJUTH B HACTYIHIN MOCII1TOBHOCTI:

a) CKJIaJIa€ThCA TUIaH 0OpOOKU MOBEPXHI, B IKOMY CJIIJI BKa3aTH OJIEPKY-
BaHy TOYHICTh PO3MIpPY 1 HIOPCTKICTh MOBEPXHI;

0) BHUKOHYETBHCS PO3PAXyHOK TMPHUIYCKIB 1 PO3MIPIB PO3PAXyHKOBO-
aHAITHYHUM METOIOM;
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B) BuzHavaeThesa 3a ['OCTom 3arainbHUN MPUITYCK HA 3aJ1aHy MOBEPXHIO 1
PO3paxOBY€EThCS KOEPILIEHT NOCHIIOBaHHA NPUITYCKIB Ky

') Ha PEIITY MOBEPXOHb BH3HAYAIOTHCS NpHIyckH i porycku 3a [OCTom
1 IPOBOJUTHCS IMOCUIIOBAHHS IPUITYCKIB 3 ypaxyBaHHAM K. PesynabraTu pos-
pPaxyHKY MOAAOThCA y BUTIIAII Tabnuii (qonarok J);

1) BAKOHY€TBCS CXE€Ma PO3TAlllyBaHHsI PUITYCKIB 1 JIOMYCKIB.

Ha mincraBi panimie BUOpaHUX METOJIB OTPHMAaHHS 1 BHUJY 3aroTiBKH, a
TaKOX MPOBEICHOI0 PO3PaXyHKY MPUITYCKIB 1 OCHOBHUX ii pO3MipIB BUKOHYETh-
cst KpecieHHs 3aroTiBku (Macmtad 1:1). Kpecnenus moBuHHE MICTUTH BC1 HEOO-
X1H1 pO3MIpH 3 JOMYCKaMM, 3HAKW IIOPCTKOCTI MTOBEPXOHB, TBEP/IICTh MaTepia-
7y 1 MeTo TepMooOpoOku. Ha kpecineHnHi Takok MaroTh OyTH MMOKa3aHi JiHii po-
3HIMaHHS [ITaMIy, HaBE/ICHI TEXHIYHI YMOBH Ha NpHUiiMaHHs 3aroTiBku. Ha kpe-
CJICHH1 3aroTiBKM HEOOXI1JHO MOKa3aTH KOHTYp TOTOBOI JIeTalli 1 Mmija BiAMOBII-
HUMU PO3MipaMH 3aroTiBKU BKa3aTH B Ty)KKaX pPO3MipH TOTOBOI JAETalli.

Heob6xigHo mparmytu a0 Toro, mo6 ¢opma 1 po3Mipu 3aroTiBKU Oyiu
Onu3bKUMU 10 PopMH 1 PO3MIPIB TOTOBOI JA€Tall, 1[0 3MEHIIYE TPYAOMICTKICTh
MeXaHIYHO1T 0OpOOKM, CKOpOYy€ BUTpaATy MeETaly, Pi3aJIbHOTO I1HCTPYMEHTY,
€JIEKTPOEHEPT1i 1 T.1I.

[Ticnst ohopmIteHHST KpECIeHHs 3aroTiBKU HEOOX1THO TiApaxyBaTH Koedi-
ieHT BUKopucTaHHsa Matepiany (K,,), BU3BHaUyBaHUM BiJHOIICHHSIM MacH JieTa-
JI1 10 MacH 1i 3aroTiBku [2; 25; 37].

3.2.10 Ilpusnauennsn pexcumie pizannsa i HOPMYBAHHA MEXHONOZIYHUX
onepauiii

VY AUIUIOMHOMY MPOEKTI HEOOXITHO 3aCTOCOBYBATH ONTUMAJbHI PEKUMHU
00pOoOKH 3 ypaxyBaHHSM OCTaHHIX JOCSTHEHb HAYKH 1 TEXHIKH, JOCBIJy HOBa-
TOpIB BUPOOHUIITBA 1 EPEAOBUX MAIIMHOOYAIBHUX MIANPUEMCTB.

Po3paxyHok pexxumiB pizaHHS 32 EMIIIPUIHUMEU (OPMYyJIaMH 3 ypaxyBaH-
HSIM BCiX TIOMPABKOBUX KOeQIIIEHTIB poOJISITH 32 BKa31BKOIO BUKJIagaya Ha EOM
JUISL YOTUPBOX pi3HOXapakTepHux onepauiil [60]. lng pemTu onepauiidi TeXHO-
JIOTTYHOT'O TPOIECY PEKMMH Pi3aHHS BCTAHOBIIOIOTHCS 3a TAOJIUIIMH HOpMa-
TUBHHUX J0BimHHKIB [39; 40-42; 53; 55].

[Topsimok BHOOPY peXUMIB pi3aHHS HACTYITHUM:

a) YTOUHIOEThCSI MapKa IHCTPYMEHTAJILHOT O MaTepiay;

0) BIAMOBIHO /10 BCTAHOBJICHOTO MPUIIYCKOM Ha JaHUU Mepexif, KOpCT-
KICTIO JIeTalll 1 yMOBaMH pi3aHHs MPU3HAYAETHCS TIHMOMHA pizaHHs t (y MUTIMET-
pax) i KutbKicTh mpoxoiB 1. Ciniji Npu3HAYaTH MaKCUMAaIbHY TJTUOUHY pi3aHHS
pu 3a0€3IeUeHH] 3a/1aHOl TOYHOCTI Ha omeparlito. Y psaal BUNAAKIB, HAIPUKIA
npu oO0JupaHHI, YOPHOBIM 00poOIl a00 0O0pOOIl HEKOPCTKOI JeTaii, 3HATTS
MPUIYCKY 3A1MCHIOEThCA 3a 1Ba a00 JEeKUIbKa pOOOYHX XOI1B;

B) 3 YpaxXyBaHHSAM IIOPCTKOCTI 00OpOOIIOBaHOI MMOBEPXHI JAETalll 3a JOBII-
KOBUMHU TaOJMIIMU BUOUPAETHCS BEJIMUMHA Mojayl S,

I') 32 BCTAaHOBJICHUMHU BeIWYMHAMu t 1 S 19 JaHOro Marepiairy Jerali,
pI3aIBHOTO 1HCTPYMEHTY 1 MPUHHATOI BEIWYHUHOIO CTIMKOCTI PI3Is BH3Haya-
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€ThCSl IIBUAKICTh PI3aHHS 3 YpaXyBaHHAM IONPABKOBUX KOE(QILIE€HTIB, HaBEe-
HUX B JIOBITHUKY PEKHUMIB PI3aHHS;

1) 3a 3HAWUJIEHOIO MIBUAKICTIO pi3aHHs V pO3paxoOBYEThCS 4acToTa 00ep-
TaHHA JeTaii (IHCTPYMEHTY), a MOTIM 3a MacrmopTOM BepcTaTa MiJOMpParOThCs
HalOIMK4a mojiava 1 yactota o0epTaHHs;

€) 32 BUOpaHOIO YaCTOTOI OOEpTaHHS PO3PAXOBYETHCS A1MCHA IIBUIKICTh
pi3aHHS;

K) 71 HAHOUTBII HANPY)KEHOTO TMEpPeXoay 3 ypaxyBaHHSM MPUHHITHX
pexumiB pizadas (1,S,V) Bu3HavyaeThes eeKTHBHA MOTYXKHICTh pizaHHs NE 1 me-
PEBIPSETHCS BIAMOBIAHICTh MOJIETI1 BepCTaTa 3a MOTYXHICTIO puBoay [26; 38].

[ToryxHicTh enekTpoaBuryHa Bepcrata mae 0ytu Ha 10...20 % Oinbiie 3a
noTpioOHY.

[Ticnst mpu3HaUYeHHS PEXUMIB 00pOOKH HEOOX1HO MPOBECTH PO3PAXYHOK
HITYYHOTO Yacy Ha KOXKHY omepaunito. Hopma yacy € oHUM 3 OCHOBHHX BU3Ha-
YaJIbHUX YUHHUKIB TEXHOJOTTYHOT'O MPOIIECY 1 BA3BHAYAETHCS 3 YMOB MOBHIIIOTO
BUKOPUCTAHHSI TEXHOJIOTTYHUX MOKJIMBOCTEH 00JIalHAHHA i IHCTPYMEHTY BIJ-
TIOBIJTHO JI0 BUMOT 111010 OOPOOKH JeTali.

Hopwma miryunoro vacy [2; 5; 8; 9]:

tmm - to + te + tmex.o6czz + tope.o6czz + teidnl (313)

ne 1, — ocHOBHHI (MalIMHHE) Yac, MiH;
t, — momomixkHuit yac, MiH;
{ex 060, — 9AC HA TEXHIUHE 00CITYyroBYBaHHS poO0OYOro MICIIs, XB.;
tope.06¢, — HaC Ha Oprauizailiiine 00CTyroByBaHHS POOOYOro MiCL, XB.;
t,ion — 9ac Ha BiAMMOYMHOK 1 IPUPOIHI TOTPEOH, XB.
JIyist cipoIieHHsT  MiApaxyHKy HOPMH IITYYHOT'O 4acy 3aCTOCOBYIOThH Ha-
CTynHy hopmyiry

t.m = (t, + t,)(1 + a/100), (3.14)

Jie a — CyMapHa KUIbKICTh BIJICOTKIB JJIS BCiX BHJIB BUTpaT Ha O0OCIYyro-
BYBaHHS 1 BIJIMOYUHOK, a = 6...12 %.

BennunHa OCHOBHOT'O MAIIMHHOTO Yacy PO3PaxOBYETHCS UIsI KOXXHOTO
nepexoay 3a BiANOBLAHUME (OpMyJaMu JaHOTO BUAY 00poOku. Benwmunmna mo-
MOMIKHOTO 9acy BCTAHOBIIOETHCS JJIsI KOYKHOTO TIEPEXOy IIJITXOM MiICYyMOBY-
BaHHS HOPMATHBHHUX BUTpAT 4acy 3a BCIMa €IEeMEHTaMH omeparliii abo mpuitma-
€THCSA YKPYITHEHO HAa OTMEpaIlito 3aJIeKHO B i1 XapakTepy 1 3MICTy, Ty 00Jja-
JHAHHS, Macu 1 THUILy JAETalll 1 KUIBKOCTI podo4yux xoniB. Ll1 BeIMYMHU HaBO-
TATHCS B TaOIUIIX AOBiAHUKIB [9; 37; 43].

VY cepiiiHOMY BHpPOOHMIITBI HEOOXIJHO III€ BpPaxOBYBaTH IiJIFOTOBYO-
3aBepIIAIbHUMN Yac tn-3, 1110 PO3PaxoBYeThCs HA maptito aeraneid N. Hopmy yacy
Ha OINepaiild B YMOBax CepiiHOro BHUPOOHMIITBA HA3UBAIOTH IITYYHO-
KJIBKYJISIIIAHOIO HOPMOIO Yacy 1 BUBHAYAOTh 3a (DOPMYJIIO0
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tmm—K = tmm + (tn—3/n)' (315)

Po3mip maprii neraneid MOXHa OpIEHTOBHO BU3HAYUTH 32 HACTYIMHOIO (oO-
PMYJIOIO

n= RAVES , (3.16)
Oxtum

ne Yt,_ ;- CyMapHMi IiAroTOBYO-3aBEPIIANbHUM Yac Ha BC1 omepariii Te-
XHOJIOT'TYHOTO TIPOIIECY, MiH;
>t — CYMapHUI INTYYHUH Yac 1JIsl BUTOTOBIIEHHS JI€Talll, MiH;

O/ — KOE(]IIIEHT JOMYCTUMHUX BTpAT 4acy Ha TMepeHANTaroKeHHs 00-
magHagag & = 0,03...0,1.

Po3mip maprii nerasneit mae OyTu KpaTHUM PidHIi Mporpami BUITYCKY 1 HE
Ma€e OyTH MEHIIIE 3MIHHOTO BUPOOJICHHS JeTajei.

Enementu pexxumiB 00poOKH 1 pe3yibTaTH PO3PaAXyHKY HOPMH Hacy s
KOXKHOI 3 OIlepallii, mo po3po0IstoThCs, 3alMCYIOThCS B Olepalliiai kaptu. Jis
HOPMYBaHHS PELITH OMepaliii TEXHOJIOTYHOro Npolecy HeoOX1JHO HOPMU Yacy
0a30BOr0 TEXHOJIOTIYHOTrO MIPOLIECY CKOPEKTYBATH 3 ypaxyBaHHAM Ky, 1 3amuca-
TH B MapuipyTHi KapTu. [Ipukian 3anoBHEHHS] MapIIPYTHUX 1 ONEpAIifHUX KapT
nogaHuii B nogatky K.

3.2.11 Po3pooka onepauiithozo mexHo102iuHo20 npouecy
i3 3acmocysanuam CAIIP

VY TeXHONOrIYHIN YaCTHHI JUIJIOMHOI'O MPOEKTY HEOOX1IHO BIIOOpa3uTH
NUTaHHS aBTOMATH3allil TEXHOJOrIYHOTO IPOEKTYBAaHHSA 13 3aCTOCYBaHHIM
EOM. IIpu po3po0i1i TeXHOJOTTYHOT JOKYMEHTAIll1 HEOOX1JHO 32 BKa31BKOKO Ke-
pIBHHMKA JUIUIOMHOI'O MPOEKTY pO3pOOUTH OlepauiiiHl TEXHOJOIIYHI KapTH B
cucremax «APM-texnomnor HKM3» [58], «Texnollpo» ado «BEPTUKAJIb» Ha
4 omeparrii 1 omeparliiHi €CKi3u 10 IHUX omepailiil 13 3actocyBaHHAM «KOM-
I[TAC» a6o AutoCAD [62].

3.2.12 TexHiko-eKoHoMiuHe 0OTPYHMYBAHHA apianmie onepayii
MexHO02I4H020 npouecy

TexHomoOriYHMI MpoIIEC, MO PO3POOIISIETHCS, IOBUHEH, B TMEPIINy Yepry,
3a0€3IeYnTH BUTOTOBJIEHHS JIETaJIl B IIOBHIM BIJIIOBIJIHOCTI 1O BUMOT, IIIO BH-
CYBAIOThCS KPECJAEHHSIM 1 TEXHIYHUMH yYMOBaMU. [IpoTe BUKOHAHHS IIUX BUMOT
B OUIBIIIOCTI BUITQJIKIB MOX€ OYyTH 31MCHEHO JeKUIhbKOMa criocobamu (Hampu-
KJ1a7,, 0OpOOKY TUTOIIMHN MOYKHA TIPOBOJIUTH CTPYraHHAM, (hpe3epyBaHHAM abo
MPOCTATAHHSM 1 T.1.). Y 3B'3KY 3 IUM JTUIUIOMHHK TPU PO3POOII TEXHOJIOT1Y-
HOT'O TIPOIECY NMOBHMHEH HE TUIBKM 3a0e3MEUYUTH 3aJI0BOJICHHS BCTAHOBJICHHX
BHUMOT BiJTHOCHO IIIOPCTKOCTI 1 SIKOCTI 0OpOOKH, TOYHOCTI po3MipiB, popM 1 T. 1.,
aine 1 BUOpaTu cepell MOXKJIMBUX BapiaHTIB OOPOOKH ONTUMAJIbLHUMA, TaKUH, IO
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HalKpalMM YMHOM BIJANOBIJIa€ 3alaHUM YMOBaM BUPOOHMIITBA.

Bubip onTtuManpHOTO BapiaHTa TEXHOJOTTYHOTO MPOIECY MPOBOIUTHCS
IUISIXOM MOPIBHSHHS TEXHOJIOTTYHOI cOO1BapTOCTI Onepailiii, TepMiHy OKYITHOCT1
KamTaJIbHUX BKJIAJICHb 1 MPOAYKTUBHOCTI Tparli. MeToauka eKOHOMIYHOTO 00-
I'PYHTYBaHHS BUKJIaJieHa B JiiTepaTypi [26; 54; 100].

[Ipy BUKOHAHHI JUIUIOMHOI'O MPOEKTY, BPaXOBYIOUM B1JIOMI TPYIHOILI
€KOHOMIYHOI OITIHKM TEXHOJIOTTYHOI'O TPOIIECY, IO PO3pPOOJIIETHCS, B IIIIOMY,
JIOMYCKAEThCSI OOIPYHTYBaHHS BapiaHTy OJIHI€l a00 JAEKUIbKOX 3alPOSKTOBAHUX
orepaitiii (3a y3roJPKeHHSM 3 KEPIBHUKOM JTUTIJIOMHOTO TIPOEKTY).

3.2.13 Po3pooka mexnonoziunux Kapm HA1A00K HA MeXHO102IUHI
onepauii

[Tpu po3poOd11i TEXHOTOTIYHOT JOKYMEHTAIll Ha MPOEKTOBAHUNA TEXHOJIO-
TYHUH Mpoliec, 3aJIeKHO Bij CKIaJHOCTI Orepallii, CTyJAeHT po3po0JIsie TeKiTb-
Ka TEXHOJOTYHUX KapT-HAJNAJOK 1 po3paxyHKoBO-TexHoJoriuny kapry (PTK).
PospaxynkoBo-TexHomnoriuni kaptu (PTK) po3poOmastoTees npu oO6poOIll Ha Be-
pcrarti 3 UIIK.

TexHomoriyHa KapTra-Hajagka € CXeMOK OOpOOKH 3aroTiBKM Ha JIaHii
oreparlii, 3aKpiruieHi B MPUCTOCYBAaHHI, a TAKOX Pi3aJIbHUM 1 TOMOMIKHHM 1H-
ctpymenTu. Ha kapti 000B'sI3k0BO MatoTh OyTH MOKa3aH1 HACTAHOBHI 1 3aTUCKHI
€JIEMEHTH TIPUCTOCYBaHb B TOYHIM BiJMOBITHOCTI 10 NIMCHUX YMOB 0a3yBaHHS i
3aKpIIUICHHs AeTalll Ha AaHiil omeparii. Pi3anbHI IHCTPYMEHTH MOKa3ylHOThCS B
poOOYOMY TIOJIOKEHHI B KIHIII POOOYOro X0y 1 32 CBOIM 30BHIIIHIM BUTJISIOM
MOBUHHI BIJIMOBIIaTH BKUBAHUM HOPMAaJII30BaHUM KOHCTPYKIisM. Skio HeoO-
X1HO, IITPUXOBOIO JIIHIEID MOKA3yIOTh 1 MOYATKOBE IMOJIOKEHHS 1HCTPYMEHTY.
SAxmio mpu 006poOITi 3aCTOCOBYIOTH MOCHITIOBHO JICKIJIbKA IHCTPYMEHTIB, TO OJUH
3 HUX TOKa3ylOTh B KIHIIEBOMY IOJIOKEHHI, a 1HIII — MOPsA, B MOCIJOBHOCTI
BUKOHAHHS TiepexoiB. CKIagHuil IHCTPYMEHT HE CJIij] BUKPECIIOBATH MOBHIC-
TIO, IOCTAaTHbO, HAMPUKIIAJ, TTOKa3aTu rabaputu i popmy ¢pe3u, aABa-Tpu 3yda 1
croci6 ix kpittenns [ 1-5; 9; 10].

Heo0xigHo moka3aTtu: HajdaroKyBaJibHI M omepariiiiHi po3MipH 3 J0Mmyc-
KaMH, 1110 OJIEPKYIOThCS HA JIaHIi orepallli; MOpCTKICTh 00pOOIIOBaHUX MTOBEP-
XOHb; TPAEKTOPIIO PYXy MOJadi pi3albHOrO IHCTPYMEHTY a00 3aroTiBKH B MPO-
1eci 00po6ku. O6poOIOBaH1 TOBEPXHI 300paKYIOThCS JIHISIMHU B 2-3 pa3u TOB-
IIMMH, HDK pelITa JiHIM KapTu-Hanaaku. TpaekTopii pyxiB MO3HAYalOTh CTPLII-
KaMH.

Eckiz Hamanku ciij gaBatv B OAHIN a00 JABOX HAMOUIBII XapaKTEPHUX
npoekmisx. [Ipu GaraTonepeximniii 0OpoOIi Ha peBOIbBEPHUX a00 GaraTOIIIH-
HJEJIIBHUX BEpCTaTax €CKI3W HaJlaJJKu BUKOHYIOTHCS ISl BCIX MEPEXOAiB, MpH
[IbOMY HACTaHOBHI 1 3aTUCKHI €JIEMEHTH 300paKylOThbCsl TUIBKM Ha MEPIIOMY
nepexoai 00poOKH, SKIO B MPOIEC] BUKOHAHHS OMEpallii 3aroTiBka He BCTAHOB-
JIFOETHCS 3aHOBO.

Ha xapTtax Hayllaflok HaBOASTHCS PE3yIbTaTH PO3PAXYHKY €JIEMEHTIB pe-
KUMY 00pOOKH 1 HOPM Yacy, AaHl MPO BXKUBAHUKM ITHCTPYMEHT 1 MPUCTOCYBaHHS,
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YMOBHO MOKa3yIOTbCsl po0OO0Ul YIIOPH 1 HalpsIMU OCHOBHUX pyxiB. Ha kaprax Ta-
KOX MOXKYTh OyTH HaBeJleH1 0COOJIMBI TEXHIYHI BUMOTH JI0 TOYHOCTI JJaHOI ore-
partii.

[Tpu po3poOITi KapT HAAIOK HA arperaTHi BepcTaTh HEOOXi1THO TTOKa3aTH
CXEMY pO3TalllyBaHHs CHJIOBUX T'OJIOBOK 1 €CKI3M OOpOOKHM JIeTalli Ha KOXKHIM 1o-
3UIL].

s BepcratiB 3 UIIK po3po0istoThess po3paxyHKOBO-TEXHOJIOTTYHI Kap-
1 Hanagok. PTK po3po0nsitoThest Ha MiACTaBl ONepaliiHoi KapTu, CXEMU PyXy
THCTPYMEHTIB, KapTH HAJIAJKH 1 MICTATh MPOCKT OOpPOOKH JieTaji Ha BepcTaTi 3
UIIK y Burnsai rpadigHoro 300pakeHHs TPaeKTOpii MepPeMIIeHHs THCTPYMEHTY
3 HEOOX1THUMH TaHUMHU.

Jletasib BUKPECIIOETHCS B MPSIMOKYTHIN CHCTEM1 KOOpAMHAT BepcTara 3
BKa31BKOIO BCIX MapaMeTpiB, HeoOXigHux aiga nporpamyBanHs. Jlo PTK BHo-
CUTBCS HACTyIHA 1HpOpMaIIrisi: MOJEeNb BepcTaTa, Tun cuctemu [1K, Homep mpo-
rpamMu; HoMep 0a30BOi 1 ONMOPHOT TOYOK, a00 MPUPICT U IMITYJIbCH; TTOa4a, Jac-
TOTa OOEpTaHHs 1 HANpsM OOEPTAHHS MIMUHAEINS JJIS KOYKHOI AUISHKU MepeMi-
IICHHS] IHCTPYMEHTY; HOMEp KOPEKTOpa 3 BKA31BKOIO OCI MEpPEMIIEHHS; TEXHO-
noriudi komanaum [1; 2; 10; 32; 33; 37].

Ecki3u 006poOku Ha kaprax Hanaaok 1 PTK BukoHYIOTBCS B TOBUTBHOMY
MaciiTall, ajae 3 JOTPUMaHHSIM PO3MIPHUX MPOIOPITIH.

4 KOHCTPYKTOPCBKO-TEXHOJIOI'TYHA YACTHUHA
4.1 3aBaaHHA HA KOHCTPYKTOPCHKO-TEXHOJIOTIYHY YACTUHY

3aBIaHHSM Ha KOHCTPYKTOPCHKO-TEXHOJOTIYHY YaCTUHY AUILUIOMHOTO
MPOEKTY, SK TMpaBUJIO, MepeadadaeTbcsl JAOKJIaaHa po3poOKa TEXHOJIOTIYHOTO
OCHaIIleHHs 1 3ac001B aBTOMaTu3ailii. J{o1iIbHO BUKOPUCTOBYBATH TEXHOJIOT14-
HE OCHAILIEHHS, pOo3po0JIeHe MmiJ1 yac AUI0BOo1 rpu 3 nucuuiuiing TOAVYLI.

Jlo mexHon02iun020 OCHAUWEHHA BITHOCATHCS HACTYIHI IPUCTPOI:

1) poboui mpucTOCYBaHHS, MPU3HAYCHI JIJIT YCTAHOBIICHHS 1 3aKPIiTUICHHS
00pOoOIIOBaHMX JIeTanel 1 11t 30€peKeHHS X MPaBIWIILHOTO MOJI0KEHHS B POOO-
4iit 30H1 1pu 00poo61. [Tpu pomy mig podoUrM MPUCTOCYBAHHIM MAKOTHCS Ha
yBa3l HE TUIbKHM BEPCTaTHI IPUCTOCYBAaHHA JJI1 MEXaHIYHOI 0OpOOKH, aje 1 Mpu-
CTOCYBaHHS JIJIsl CKJIQJJaHHS, 3BapIOBaHHS, asHHSA 1 T.1.;

2) KOHTPOJIbHI MPUCTOCYBAHHS Ta IHCTPYMEHT (CIelialibHi), 110 3a0e3me-
qye MBUAKAN 1 HAJIHHUN KOHTPOIH 00pOOITIOBAaHUX JIETaNIEH;

3) IHCTPYMEHTAIBHUX CUCTEMH, a TAKOXK JOMOMIXHHUM IHCTPYMEHT, MPHU3-
HA4YEHUH 1J151 3aKPIIUIEHHS] P13aJIbHOTO IHCTPYMEHTY;

4) crneriaabHUIA pi3ajdbHUNA IHCTPYMEHT a00 MPHUCTPOI, MPU3HAYEHI IS
BUKOHAHHSI OTEpaIliii TEXHOJIOTTYHOTO MPOIIECY;

5) crnemianbHi CTEHIU 1 YCTAHOBKH, 32 JIOTIOMOT'OI0 SIKMX BHKOHYIOTH CIIe-
IlaJbHI TEXHOJIOT1YHI a00 KOHTPOJIbHI Orepallii, YCTaHOBKHU sl BIOpoabpa3uB-
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HOro uuripyBaHHs 1 MOJIIPYBaHHS, MAarHiTOMEXaHIYHOI OOpOOKH, CTEHIH IS
KOHTPOJIIO T€PMETHYHOCTI 1 T. T1.;

Jo 3aco0iB MexaHi3alli 1 aBTOMaTHu3alli BiIHOCATbCA HACTYMHI MpH-
CTpOI:

1) mMexaHi3Mu Ui TPAHCIIOPTYBaHHS 3arOTOBOK, OOpOOJICHUX JAeTaiei i
BUPOOIB B LIIIOMY;

2) MeXaHI3MH IS 1T0/1a4l, YCTAaHOBKH 1 3HATTS JeTall 13 30HH 00pOOKH;

3) mpucTpoi Uil MIBUAKOTO OYHWIICHHS pi3aJIbHUX I1HCTPYMEHTIB BiX
CTPYXKH, il TPAaHCTIOPTYBAHHS 1 T.1I.

Koncmpykmopcoko-mexnonoziuna uwacmuna JUAITIOMHOTO TPOEKTY
CKJIAJAEThCS 3 PO3PAXYHKOBUX 1 TrpadiuHUX poOIT 1 OOOB'SI3KOBO IOBHHHA
BKJIFOYATH HACTYITHI PO3/I1IIN:

1) BuOip Tumy (200 KOHCTPYKTOPCHKOI CXEMH) MPOSKTOBAHOTO MPUCTPOIO
1 TEXHIKO-€KOHOMIYHE OOTPYHTYBAHHS JAOLIBHOCTI Or0 3aCTOCYBaHHS;

2) OIKC KOHCTPYKTUBHUX OCOOJIMBOCTEH 1 MPUHIUITY POOOTH;

3) po3paxyHKH, MMOB's3aHI 3 MPOSKTYBAHHIM 3a/IaHOTO TIPUCTPOIO;

4) BU3HAYCHHS OCHOBHHUX MapaMeTPiB MPOCKTOBAHOIO MPUCTPOIO;

5) po3paxyHOK Ha MIIHICTh a00 >KOPCTKICTh HAWOUIBII BiAMOBITAIBHHUX
JIeTanei;

6) po3paxyHOK Ha TOYHICTb;

7) BUKOHAHHS €CKi3HOI KOMIIOHOBKM a00 KPECIEHHS 3arajlbHOr0 BUIY
KOHCTPYKIII.

B okpemux Bumaakax MOXyTb OyTHM BHJaHI CHEllajbHI 3aBIaHHA Ha
KOHCTPYKTOPCHKY YacCTHHY 32 PEKOMEHJALIEI0 MIANPUEMCTB, 1€ CTYIEHT Ipo-
XOJIUB MPAKTHKY, a00 3a peKoMeHalliero kadeap akajaemii, 1o BUKOHYIOTh Ba-
JIMBI HAYKOBO-JIOC1J{HI 200 MPOEKTHO-KOHCTPYKTOPCHK1 pOOOTH.

0O0'eM KOHCTPYKTOPCHKUX PO3POOOK, SIK B MEPIIOMY, TaK 1 B IPYyrOMYy BH-
MaJIKy Y3TODKYETHCS 3 KEPIBHUKOM JUITIOMHOTO TIPOEKTY.

4.2 Po3paxyHOK i KOHCTPYIOBAHHS MPUCTOCYBAHb

Cnovatky HEOOX1IHO MpOaHali3yBaTH 3aCTOCYBaHHS ICHYIOUMX BEpCTaT-
HUX MPUCTOCYBaHb HAa KOXKHIM omeparii. BusBUTH, Ha AKUX omeparisx ciij 3a-
MIHUTHA TIPUCTOCYBaHHS Ha 1HIN (CTaHIApPTHI), a HA SKi omeparlii HeoOXiTHO
CIIPOCKTYBAaTH HOB1. AHaJII3 JOLUIBHO 3aHECTH A0 TaOJUIll, B KA YKa3yHOThCS:
HOMED 1 HallMEHyBaHHS olepalii, cxeMa ado Ha3Ba ICHYIOYOr0 MPUCTOCYBAHHS,
KPUTHYHHK aHAI3 1 MPOIO3HIIii.

KoHcTpyroBaHHSI PUCTOCYBaHb CII1JT MOYMHATU 3 (DOPMYIIFOBAHHS TEXHI-
YHOTO 3aBJaHHS, JJII BUKOHAHHS SIKOT'O MPOEKTYEThCS JTaHa KOHCTPYKITiA, 1 Oc-
HOBHUX EKCIUTyaTalllfHUX BUMOT, SIKUM BOHA IMOBHHHA 3aJ0BOJIbHATH. Ciif
BpPaxOBYBaTH Te, 110 BEPCTATHE MPUCTOCYBAHHS MPOCKTYETHCS IS Kacy JeTa-
JIeH, O/THIEIO 3 SIKUX € JIeTalb-TIPEICTaBHUK. TOMY CIIPOEKTOBAaHE MPUCTOCYBAH-
Hs MIOBUHHE 3a0€3IeuyBaTh YCTAHOBJICHHS 3 HEOOXIJIHOIO TOUHICTIO BCIX JieTa-
Jei JaHoro Kiacy 13 3aaHoro Bysna. Ilicis 1boro ocTaTouHo QOpPMYITIOETHCS
OCHOBHA 171es1 1 BAOMPAETHCS MIPUHITUIIOBA CXeMa KOHCTPYKIIIi.
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[Ipu BuOOpP1 NPUHIIMIIOBOI CXEMHU TPUCTOCYBaHb HEOOX1/IHO BPaXOBYBATHU:

- KOHCTPYKTHBHI OCOOJMBOCTI OOJaJAHAHHS, IJISi SIKOTO MPOEKTYETHCS
MIPUCTOCYBAaHHA, 1 YMOBU Horo poOOTH NMpU BUKOHAHHI JaHOi onepauii (BUOH-
paroThCs 3 MacnopTa BepcTaTa);

- TeXHIYH1 BUMOTH BITHOCHO Oa3yBaHHsI 1 3aKpIIJICHHS JeTaji (BuOupa-
I0THCS 3 KPECICHHS JeTalli-NIPeICTaBHUKA 1 1HIINX JIeTaNel [[bOro KiIacy);

- MaKCUMaJIbHY MEXaH13aI[il0 MPUCTOCYBAHHS;

- 3a0e3MeUeHHs] He0OX1THOT TOUHOCTI 00pOoOKM 200 CKIIaIaHHS;

- 3a0€3MeUeHHs] MiHIMAIBbHUX BUTPAT JOMOMIKXHOTO Yacy MpU BHKOHAHHI
oreparii;

- 3a0e31e4YeHHs HallOUIbIIOT NPOAYKTUBHOCTI IPH HAMMEHILIN CKJIaHOCTI
1 BapTOCTI MPUCTOCYBAHHS;

- MakCHMaJIbHE BUKOPHUCTAaHHS HOPMAaJII30BaHMX BY3JIB 1 JI€Tajiell KOHC-
TPYKLIi IPUCTOCYBAHHS;

- MOXKJIMBICTH IIBUJIKOI MEPEHANIAJIKU MMPUCTOCYBAHHS 11 0OpOOKH MO 1-
OHMX JeTalIeH.

[IpoexTyBaHHS IPUCTOCYBAaHb 3BUYAIHO MTPOBOJIUTHCA B JIBA €TAIIU:

- pO3pOOJISIETHCS MPUHIIUIIOBA CXeMa Oa3yBaHHS 1 3aKPITIJICHHS JIeTalll;

- KOHCTPYKTUBHO O(OPMJIISIOTBCS €JIEMEHTH MPUCTOCYBAaHHSA 1 Horo 3ara-
JIbHE KOMITOHYBaHHS.

B ymoBax BupOOHHIITBa NEPIINIl €Tan BUKOHYETHCS TEXHOJIOTOM IPH PO-
3p0o0I1l TEXHOJIOTTYHOTO MPOIECY BUTOTOBIICHHS JI€Tall, a APYTUil KOHCTPYKTO-
POM 3 OCHAIIEHHS BTy TOJIOBHOTO TEXHOJIOTa. B yMOBax JUMIOMHOTO mpoe-
KTYBaHHS 3aBJIJaHHS 000X €TariB CaMOCTIITHO PO3B'SA3YIOTHCS CTYICHTAMH.

Memoouxa npoexmyganHs IPUCTOCYBAHD TOJIATAE B HACTYITHOMY:

1) BU3HAUYAIOThH THII i PO3MIip HACTAHOBHHX €IIEMEHTIB, MAaKCUMAIIbHY Ki-
JBKICTh, B3a€EMHE PO3TAIIyBAaHHSA 1 PO3PAXOBYIOTh YCTAHOBKH, IIO CTAHOBIISTH
NOrPIIIHOCTI (3 ypaxyBaHHSIM cXeMU Oa3yBaHHs, TOYHOCTI 1 IOPCTKOCTI 6a30-
BUX MTOBEPXOHb);

2) BUXOMASYM 13 3aJaHOT MPOJYKTUBHOCTI OIepallii, TUIY BUPOOHHIITBA,
TOYHOCTI BUTOTOBJICHHSI 3arOTiBKH 1 KOHCTPYKTUBHHMX OCOOJMBOCTEH, BU3HAUA-
10Tb cuctemy npucrocysanus (YBII, YHII, CHII, CPII, HCII) i itoro tun (ox-
HO- 200 OaraTomicHe, 0HO- a00 OaraTono3uIliHe);

3) 3a 30BHIIIHIMH CHJIaMH, IO JIIOTh Ha 3aroTiBKY, 1 BHOpaHUMH CXeMa-
MU YCTAaHOBKH CKJIQJA€ThCSl CX€Ma BIUIMBY CWJI Ha JI€Tajb, BUOUPAETHCS MicCIIe,
JOJATKH 1 HAIPSIMOK CHJIM 3aKPIIUICHHS, pO3paxoBYeThe i1 BenuunHa. Po3paxo-
BYETBCS MOTPIIIHICTD 3aKPITJICHHS;

4) 3HaO4YW CUITy 3aKpIIUICHHS 1 KUIBKICTh MicCIlb ii T0OJIaTKy, BUOUPAIOTH
THUII 3aTUCKHOTO MEXaHi3My, PO3paxOBYIOTh HOr0 OCHOBHI TapaMeTpH 1 BETUIH-
HY HEOOX1JIHOT TOYaTKOBOI CHUJIU PUBOJLY;

D) 3a CWJIOIO Ha MPHUBOJI 1 YaCOM Ha 3aKpiIUIEHHS 1 BIAKPIIIEHHS AeTall
BUOUPAIOTH TUIl CUJIOBOTO MPHUBOAY, PO3PAXOBYIOTH MOr'0 pO3MIpH 1 3a HOpMa-
JSIMU 1 CTaHAApTaMH BUOMPAIOTh 1X PO3MIpH;

6) BCTAHOBJIIOIOTH THIT 1 PO3MIPH €IIEMEHTIB JIJISI BU3HAYCHHS ITOJOXKCHHS
1 HANIPSIMKY Pi3aJbHOT0 1THCTPYMEHTY;
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7) BHOWPAIOTHh JOIOMDKHI MPHUCTPOI, BU3HAYAIOTH iX KOHCTPYKIIiIO, PO3-
MIpH, pO3TaIllyBaHHS;

8) po3poOIAIOTE 3aradbHUI BHJ MPUCTOCYBAHHS 1 BU3HAYAIOTh TOYHICTh
HOr0 BUKOHABUUX PO3MIPIB;

9) po3paxoByOTh Ha MIIHICTh HAWOULIBII HABAaHTAXKEHI EJIEMEHTH IPHC-
TOCYBaHb.

10) po3p0o0IsEThCS TEXHIYHUI OIUC, KUK BKIIIOYAE:

- MPU3HAYCHHS BEPCTATHOI'O MPUCTOCYBAHHS, a TAKOX CKJIaJ HalBaXITu-
BIIIIMX BY3JIB 1 JAeTajcH;

- OIUC KOHCTPYKIIi1 BEPCTATHOT'O MPUCTOCYBAHHS:

- OMUC TPHUHIINITY Jii BEPCTATHOTO MPUCTOCYBAHHS;

11) po3poOISIOThCS 1 PO3PAXOBYIOTHCS TEXHIUHI XapaKTEPUCTUKH 1 TEX-
HIYHI1 BUMOTH.

J1o HaWBXXITUBIIINX TEXHIYHUX XapaKTEPUCTUK BITHOCATHCS:

- Jliara30oH rabapuTHUX PO3MipiB BCTAHOBJIFOBAHOI 3ar0TiBKHU;

- BEJIMYMHA CHJIA 3aKPITUICHHS;

- TOYHICTh YCTAHOBKH 3arOTiBKHU;

- BeJIMYMHA NIEPEMIILIEHHS] pOOOYUX OPraHiB MpHU 3aKPIIUICHH] 3arOTIBKU;

- MapaMeTpH €Heprii, M0 MABOAUTHCS, 10 IPUBOY MPUCTOCYBAHHS;

- BUKOHaHHS BEPCTaTHOT'O MPUCTOCYBaHHS.

J1o HaMBaKIUBIIMINX TEXHIYHUX BUMOT BITHOCSITHCS:

- PO3paxyHKOBI MapaMeTPu TOYHOCTI PO3TAIYBAaHHS PI3HUX MOBEPXOHb,
10 BU3HAYAIOTH IMTOJIOKEHHS 3arOTiBKH;

- PO3paxyHKOBI TTApaMETPU TOUYHOCTI MEPEMINICHHS PI3HUX JeTaliel Tpu-
CTOCYBaHHS,

- PO3paxXyHKOBI MIapaMeTpH NpU BUPOOYBAHHI NPUCTOCYBAHHS;

- MapKyBaHHSI IPUCTOCYBAHHS;

- IEP1OJIMYHICTh MacTuIa BY3JIiB;

- KOHCEpBaIlisl 1 TPaHCIIOPTYBaHHSI MPUCTOCYBaHHS (Y pa3i moTpedn).

VY pasi norpedu po3paxoBYIOTh EKOHOMIUHY JOIIBHICTH PO3POOIEHOT
KOHCTPYKLI1 IpUcTOoCcyBaHHA [66; 67; 100].

[Ticnst BUKOHAHHS HEOOXITHUX PO3PAXYHKIB MOYUHAIOTH BUKOHYBATH 3a-
TUTBHUIA BUJ PUCTOCYBAHHS, SKHH PO3POOIISIIOTE METOJIOM ITOCTITIOBHOT'O BH-
KPECITIOBaHHS OKPEMHX HOTO €JIEMEHTIB B IEBHOMY TIOPSIKY:

- BUKOHYIOTh KpecJeHHsS O0OpoOJIOBaHOI B TPhOX MPOEKINAX (pijlie B
JIBOX) HA HEOOX1AHIM BIJICTaHI OJIUH BiJl OJTHOTO 3 TUM, 1100 MOMICTUIIUCS TIPOe-
KIIii MPUCTOCYBaHb;

- HAHOCATh Ha KPECICHHS €JIEMEHTH NMPHUCTOCYBAHHS JUIsl HAMPSMKY iH-
CTPYMEHTY;

- BUKPECIIOIOTh HACTAHOBHI €JIEMEHTH MPUCTOCYBAHHS TaK, 1100 0a30Bi
MOBEPXHI1 JeTajll CTUKAINCS 3 HUMU;

- BUKPECIIOIOTh 3aTHCKHI MEXaHI3MH 1 IPUBOJIH;

- HAHOCSITh JOTIOMIXKHI MTPUCTPOI 1 JeTalli;

- KOHCTPYKTUBHO O(OPMIISIOTH KOPITYC MPUCTOCYBAHHS 3 ypaxyBaHHAM
3pYYHOTO PO3MIIICHHS €JIEMEHTIB;
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- 0OpMIISIIOTH KPECIEHHs MPUCTOCYBaHH. [IpocTaBisgoTh po3MipH 1 J0-
yCKH, CKJIAIal0Th CrienudikaIliio qeTajaei 3 BKa3iBKOW MaTepiary, TepMooopo-
OKM, CTaHIAPTIB 1 HOpMaJIe. YKa3yloTh TEXHIYHI BUMOTHU JIO CKJIaJIaHHS TPHC-
TOCYBaHb 1 OCHOBHI XapaKTEPUCTUKNA MPUCTOCYBaHHS (ITPU HEOOX1THOCTI).

Ha 3aransHOMY BU1 MPUCTOCYBaHHS MalOTh OYyTH MPOCTABJICHI HACTYIIHI
po3MipH:

1 HacranoBHi po3Mipu:

- pO3MipH, TOYHICTh SAKUX BIUIMBAE HA MOTPILIHICTh PO3MIpPIB 00pOOIIIOBa-
HOI JIeTatl;

- PO3MIpH CIIOJYYEHHSI 1 MOHTaXHI 3a30pH, K1 BU3HAYAIOTh PO3TalllyBaH-
HSl 1 YMOBHU pOOOTH OKpEMHUX MEXaHI3MiB.

2 [lpueanyBalibH1 pO3MIpHU:

- pO3MipH, 110 BHU3HAYAIOTh TOYHICTh YCTAHOBJICHHS MPUCTOCYBaHHS Ha
MeTaJIopi3allbHUX BepcTaTax;

- pO3MipH, 110 BU3HAYAIOTh TOYHICTh YCTAHOBJIEHHS 3arOTiBKU Ha MpHUC-
TOCYBaHHSI.

3 I'aGapuTHi 1 TOBIKOBI PO3MIpPH.

CkiaianpHl KpeclieHHs IPUCTOCYBAHb 3BUYAiiHO BUKOHYIOTh B MaclTaol
1:1 (3a BUHATKOM MPUCTOCYBaHb ISl KPYMHUX 1 ApiOHUX aetaneii). Bonu mo-
BUHHI MICTUTH JOCTaTHIO KUIbKICTh BUIIB, PO3PI3IB, 110 HEOOX1IH1 ISl IOBHOTO
PO3YMIHHSI KOHCTPYKIIli MPOEKTOBAHOTO MPUCTOCYBAHHS 1 JAIOTh YSIBICHHS PO
pO3TaIlyBaHHsS 1 B3a€MHUHN 3B'S30K CKIJIAJOBUX YACTHH, IO CIOJYYarOThCS 3a
JAHUM KPECIICHHAM 1 3a0€3Me4yI0Th MOXJIMBICTh CKJIAJaHHS 1 KOHTPOJIIO MpHUC-
TOCYBaHHSI.

BukoHaHHSI CKIAQAalbHOTO KPECJICHHS MPUCTOCYBaHHS MOBUHHE TPOBO-
autucs BignosigHo 10 €CKJI.

VY ToMy BUMNAJKY, KOJU B JUIUIOMHOMY TIPOEKTI MepeadavaeThcs BUKOPU-
CTOBYBATH TMPUCTOCYBaHHS, IO BXKE € Ha MIAMPUEMCTBI, € CTYACHT MPOXOIUB
MPAKTUKY, 1€ MPUCTOCYBAHHSI MOJAEpHI3yeThcs. PoO0OTH 3 MoaepHizamii 1 ymao-
CKOHAJICHHSI KOHCTPYKIIIi MOBUHHI BHUKOHYBAaTHUCS Ha 0a3l PETENHHOTO aHaji3y
ICHYIOYOr'0 MPUCTOCYBAHHS 1 3 ypaxyBaHHSAM paHIlE BUKIAJECHUX BUMOT, LIO0
BHCYBAIOTHCS 10 IPUCTOCYBAHb.

Cnin Matu Ha yBasi, 0 MPOCTE KOMIIOBAHHS 3aBOJICBKUX KOHCTPYKIIIN
MIPUCTOCYBaHb 0€3 BHECEHHS B HUX JIOIIILHUX 3MiH He 0Ny CKAETHCA.

Meroauka po3poOKH IHIIMX POOOYMX MPHUCTOCYBaHb (IJIs CKJIAJaHHS,
3BaprOBaHHA 1 T.I1.) IPUHIMIIOBO HE BIJIPI3HAETHCS Bl BUKIaAeHOI Buie. [Ipore
IIPH X KOHCTPYIOBaHHI HEOOX1THO BPaXxOBYBAaTH CHEU(IYHICTh X MPU3HAYCHHS
1 IK 3 IbOT'O BUXOJIUTh, OCOOJIMBI BUMOTHU JI0 1X KOHCTPYKIIIi.

4.3 Po3paxyHOK i KOHCTPYHBAaHHSI KOHTPOJIbHO-BUMipIOBaJIbLHUX
MPUCTOCYBaHb TA IHCTPYMEHTIB

Jlnst ofHi€ET 3 omepaliiii TEXHOJIOTIYHOTO TpoIlecy abo i onepallii octa-
TOYHOTO KOHTPOJIIO B AUTUIOMHOMY MIPOEKTI CTY/ICHT TTOBUHEH PO3POOUTU KOH-
TPOJIbHO-BUMIPIOBAIbHI TIPUCTOCYBaHHS (CHEIlialbHUNM BUMIPIOBAJIBLHUNM 1H-
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ctpyMeHT) abo PTK myig onepaiiii KOHTPOJII0O Ha KOOPJAWHATHO-BUMIPIOBAIBHUX
MalruHax.

KOHTpoOnbHI NPUCTOCYBAHHS 1 BUMIPIOBAIBHUIN IHCTPYMEHT MPOEKTYIOTH 1
3aCTOCOBYIOTH JUIsl BUMIPIOBaHHS 200 KOHTPOJIIO HACTYITHUX MMapaMeTPiB:

- PI3HUX JIHIAHUX 1 llaMETPaIbHUX PO3MIPIB;

- TOYHICTh B3a€MHOI'0 IMOJOKEHHS OKPEMHUX TMOBEPXOHb JeTajei ado
OKpEeMHX JeTajei CKJIalaJbHOT OJTUHUILL;

- BIAXWICHB BiJl IPAaBWIBHOI reOMETpUYHO1 (hOPMU JeTaleH;

- TOYHICTh MApaMEeTPiB 3aUCTICHHS 3y0O4aTHX KOJIC;

- MPaBWJIBHOCT1 pOOOTH CKJIAJICHUX arperariB, MeXaHi3MiB, MaIIuH 1 T.1.

CTyneHT MOBMHEH PO3POOUTH KPECIEHHS 3arajbHOTO BUIY KOHCTPYKIIT
MIPUCTOCYBAHHS, CKJIACTH crienudikaliiro BCiX BXiIHUX B HEl CKIaJaJbHUX OJIH-
HUIb 1 eTajield, TEXHIYHI YMOBH Ha CKJIaJaHHS 1 YCTAaHOBJIEHHS IPUCTOCYBAHHS
Ha poOoUiif MO3uIIii, @ TAKOK TEXHIYHY XapaKTEPUCTUKY MTPUCTOCYBAHHS.

1106 3acTocyBaHHSI CHPOEKTOBAHOI'O MPUCTOCYBAaHHSA OYJIO JOLUIBHUM 1
e eKTHBHUM, BOHO MIOBUHHE 3310BOJILHATH HU3Il BuUMoT [ 10; 65; 75; 76; 86; 97;
99]:

- KOXKHE MPUCTOCYBAHHS 33 CBOEID KOHCTPYKIIEIO 1 MPUUHATUM METOAOM
BUMIPIOBaHHSI a00 KOHTPOJIIO TMOBWHHE 3HAXOJIUTUCS B CTPOTIH, OpTaHIuHIN
YB'SI3111 31 BCTAHOBJIEHUM TE€XHOJOTTYHUM MPOILIECOM 1 BUMOTaMU KPECICHHS;

- KOHTPOJIbHI IPUCTOCYBAaHHA (IHCTPYMEHTH) IOBUHHI 3a0€311€4yBaTH OIl-
TUMaJbHY TOYHICTh BUMIPIOBaHHS a00 KOHTPOIIIO;

- IPOJAYKTUBHICTh KOHTPOJIbHUX MPHUCTOCYBaHb (BUMIPIOBAIIBHUX 1HCTPY-
MEHTIB) MOBHMHHA 33JJ0OBOJIBHAITH YMOBaM iX 3aCTOCYBaHHS, BUBHAYyBaHHX Mac-
mTaboM BUPOOHUIITBA 1 OpraHizailii TEXHIYHOI'O KOHTPOJIO (BHOIPKOBUM abo
CYLIUIbHUM KOHTPOJIEM);

- KOHCTPYKIIiSI KOHTPOJIBHOTO MPUCTOCYBAHHS (BUMIPIOBAJIBLHOTO 1HCTPY-
MEHTY) TTOBMHHA 3a0€3MeYUTH 3PYUYHICTh KOPUCTYBAaHHS HUM 1 IPOCTOTY HOro
eKCIUTyaTarlii;

- 3aCTOCYBaHHSI KOHTPOJIBHOTO MPHUCTOCYBaHHS (IHCTPYMEHTY) TOBHUHHE
OyTH TEXHIYHO 1 EKOHOMIYHO OOTPYHTOBAHHIM.

Mertoauka npoeKTyBaHHS KOHTPOJbHUX MPUCTOCYBAHb aHAJIOTIYHA METO-
JUL TPOEKTYBAHHS pOOOYUX MPUCTOCYBaHb.

1) po3po0IeHHS MOKJIMBHX CXEM BUMIPIOBAHHS 33[JaHOTO T'€OMETPHY-
HOT'O TTapaMeTpa Ha 3aroTiBIll, BUOIp pallioHaIbHOI CXEMH BUMIPIOBAHHSI;

2) 3TiHO 3 BUOPAHOIO CXEMOIO BUMIPIOBAHHS PO3POOKa JEKITBKOX MO-
AKIIMBUX TEOPETHYHUX CXeM Oa3yBaHHS 3arOTOBKH, iX aHalli3, BU3HAYEHHS IOT-
pimiHocTel Oa3yBaHHsI, BUOIp HACTAHOBHUX €JIEMEHTIB;

3) po3podka cxemu KBII, Bubip HOro exeMeHTIB;

4) po3pobka kouctpykiii KBIT;

5) po3paxyHOK KOPCTKOCTI BiATOBIIaJIbHUX CIIEMEHTIB;

6) 3HaxXOMKCHHS BCIX JIAHIIOTIB, B SIKMX BUHUKAIOTH IOIPIIIHOCTI BH-
MIPIOBAHHS, PO3PAaXyHOK KIHEMATHUYHHUX, TEMIIEPATYpHUX MOrPIIIHOCTEH 1 Mor-
pIITHOCTEN BIIJTIKY, PO3PAaXyHOK 3arajibHOI MOrpinrHocTi BumiproBands KBIT;

7) po3po0OKa 3arajbHOIO PIBHIHHS IJIs po3paxyHKy morpimuocTi KBII;
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8) po3paxyHOK JOITyCKIB B JETalsX, IO CHOJTYYarOThCS, BU3HAYAIOTH
TOYHICTh BUMIPIOBAHHS;

9) po3pobka TexHiuHOro onmcy KBII, TeXHIYHMX XapaKTEPHCTHUK, TEX-
HIYHHAX BUMOT 1 criernudikartii.

[Ipu HEOOX1IHOCTI CJiJ HABECTH PO3PAXYHOK EKOHOMIYHOI JIOIIIBHOCTI
3aCTOCYBaHHS CIIPOEKTOBAHOI KOHCTPYKLIi. Y pa3i MPOEKTyBaHHS KOHTPOJbHO-
ro IHCTPYMEHTY (TJaIKHUX, P13bOOBUX, KOMIUIEKCHUX HUTIIIOBUX KaJaiOpiB 1 T.11.)
B 3aMKCIl MalOTh OyTH HAaBEAEH1 PO3MIpPHI JIAHLIOTH JUIsl pO3PaxXyHKY HOro BH-
KOHABYUX PO3MIpIB.

4.4 BuOip pi3ajibHOI0 iHCTPYMEHTY i NPOEKTYBAHHA iHCTPYMEHTAJIbHUX
cucremM

CrouaTky HEOOX1AHO MpOaHali3yBaTH 3aCTOCYBaHHS ICHYIOYOrO pi3ajib-
HOrO 1HCTPYMEHTY B 0a30BOMY TEXHOJIOIIYHOMY Mpolieci. BusiBUTH, Ha sSKUX
orepauifax ciijJ 3aMIHUTH Horo Ha cydacHui. [Ipu 11boMy MOKHa KOPHCTYBAaTH-
Csl pi3aJIbHUM 1HCTPYMEHTOM SIK BITUM3HSHHUM, TaK 1 MPOBIHUX CBITOBUX (IpM:
Sandvik Coromant, Seco, Bosch, Scamp i in. JIns migABUIICHHS MPOTYKTHBHOCTI
mparli JOUUIBHO CIPOEKTYBAaTH 1HCTPYMEHTAJIbHY CHCTEMY 3a HaBEJEHIA METO-
JTUKOIO.

1 3 po3po0IEHOr0 TEXHOJIOTTYHOrO NPOLECY BUOPATH pi3ajibHUI 1HCTPY-
MeHT 1 3aHectu 10 tabnuii 4.1. 3 macnopta Bepcrara abo Ol Bu3Ha4UUTH reo-
METPUYHI PO3MIpU TPHUETHYBATBHOI YACTUHU INMUHIENS JUIsl YCTAaHOBKH 1H-

CTPYMEHTY.

Tabnuysa 4.1 — Haiimenysanus i sumpama pizanvHo2o iHCmMpyMeHmy

Homep . : KUIBKICTB P13aJIbHOTO
: HalimenyBaHHs 1 TO3HAYECHHS :
p13aJIbHOTO . : IHCTPYMEHTY
. P13aJIbHOTO IHCTPYMEHTY : .
IHCTPYMEHTY HAa MApTIIO JeTalled
1

2 Bu3HauuTu BUTpATy pi3ajbHOrO IHCTpYMEHTY. JlaHi 3aHecTu 10 TabmIu-
m4.1.
BuTtpata pizajgbHOT0o iHCTpYMEHTY pO3paxoBYeEThCs 3a (hOPMYIIOI0

Tk k
N — 1"V 'H
Tnk, ° 12)

ne T,— cyMapHHMI MalIMHHHAN Yac poOOTH Pi3ajbHOr0 IHCTPYMEHTY TpH

1
BUTOTOBJICHH1 TAPTIi eTaneu;
T — CTiliKiCTh THCTPYMEHTY 3 ypaxXyBaHHSM IMOBIPHICHOI HPHUPOIH
3HOCY;
K, — koedilienT, 1m0 BpaxoBye BUNAAKOBHIl CIajl Pi3albHOrO iHCTPY-
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menry, K,=1,1.1,25;
k,— xoedimieHT, M0 BpaxOBY€ HEMOBHE BHUKOPUCTAHHS IHCTPYMCHTY
(3HsTTS Mpu neperouysanni) K, =1,2;

N — KUIbKICTh MEPETOYYyBaHb Pi3aJbHOTO IHCTPYMEHTY a00 KUIbKICTh
pi3aJIbHUX TPaHEeH IUIACTHHM, 10 HE MEePETOUYIOThCS;

K,— KoedillieHT BUKOPHUCTAHHS Pi3aIbHIX KPOMOK K,=0,7.
T=T,1-k\V)

ne T, — IpUIHATA CEPENHS CTIMKICTh Pi3aJIbHOIO IHCTPYMEHTY;
K, — KBaHTHIJIb HOPMaJIBHOI'O PO3IOJLTY:
npu BiporigHocti P=0,9 — k,, =1,282;
— 1 - P=0,95 — K,=1,6;
V — xoedimienT Bapiamii, V =0,1...0,3.
Butpary pizanpHOro iHCTpYMEHTY MOKHA TaKOK BU3HAYaTH 13 3arajibHO-

MalIMHOOY/A1BHUX HOPMATHBIB 400 HOPMATUBIB BUTPATH IHCTPYMEHTY 0a30BOr0
MIPHUEMCTRA.

Tabnuysa 4.2 — Haiimenysanns i sumpama 00NOMIHCHO20 IHCIMPYMEHMY

Howmep HaiimenyBaHHsI 1 HO3HAYEHHS KiapKICTh JOITOMIKHHX
JIOTIOM1>)KHOTO JIOTIOMI>KHOTO THCTPYMEHTY IHCTPYMEHTIB
THCTPYMEHTY

1

3 BubOpartu AOMOMDKHUNA 1HCTPYMEHT JJis 3'€AHAHHS PI3aJIbHOIO 1HCTPY-
MeHTy 3 mmnuaaenem OLI.

Po3mipu mpueqHyBaTbHUX MOBEPXOHb MEPHIOr0 OOJISIMOBYBAHHS B KOM-
IUIEKT1 JOTIOMDKHOTO 1HCTPYMEHTY MOBUHHI CIIBMAJIaTH 3 PO3MipaMu MPUEAHY-
BaJIbHUX MIOBEPXOHb IIMHUHIEIIS.

BuszHaunty HEOOX1HY KUIBKICTh JTOMOMIXKHOI'O 1HCTpyMeHTy. HaliMeny-
BaHHS 1 HEOOXIJIHY KUIBKICTh JOMOMDKHOTO IHCTPYMEHTY 3aHECTH 10 Taliu-
i 4.2.

4 BUKpECTUTH 1HCTPYMEHTAJIbHY CUCTEMY.

Ornuc pi3aIbHOTO 1 JOMOMIXKHOTO 1HCTPYMEHTIB 3aHOCATHCS 10 KapT TeX-
HOJIOT1YHOT'O MPOILIECY BIAMOBIIHO JO CTAHIAPTIB. 3aCTOCOBYETHCS MMOBHUM 1 KO-
potkuii onuc. [Topsiok MOBHOTO OoMKCY: HAWMEHYBAaHHS 1HCTPYMEHTY, Mapame-
TPHU IHCTPYMEHTY, [TO3HAYEHHS, HaliMeHyBaHHs cTaHaapty. [lopsaok KOpoTKoro
OIKCYy: HallMEHYBaHHS 1HCTPYMEHTY, MO3HAYCHHS, HAlIMEHYBaHHS CTaHIAPTY.
JloryckaeTbes omnuc 3a crannaptamu ¢ipMm, BUPOOHUKIB IHCTPYMEHTY.

VY pasi notpedbu, po3poOIIIIOTECS KOHCTPYKIIIT pi3aIbHOIO 1 JOMOMIXKHOTO
THCTPYMEHTY.
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4.5 Po3paxyHoOK i KOHCTPYHOBAaHHA Pi3ajibHUX IHCTPYMEHTIB

Sk 3aBIaHHS HAa MPOEKTYBAHHS PI3aJIbHOTO THCTPYMEHTY MOXe OyTH 3a-
MIPOIIOHOBAHA PO3POO0KA KOHCTPYKIIIT CIICMiaIbHUX Pi3aIbHUX 1HCTPYMEHTIB (1H-
CTPYMEHTIB 3 MEXaHIYHUM KPIIUIEHHSM pi3albHUX IUIACTHUH, YEpB'SUHUX (Ppe3,
MPOTSIKOK, (DACOHHMX 1 0araTone30BUX pi3iiB, JoBOauiB) [81; 82].

[IpoekTyBaHHS cHeEIiaIbHOIO OOPOOIFOBAIBHOIO 1HCTPYMEHTY TTOBHUHHE
IIPOBOJIUTHCS 3 ypaxXyBaHHAM 3a0e3MeueHHs 3aaH0i TOYHOCTI O0OpOOKH, MaK-
CUMaJIbHOTO 3HM)KEHHSI OCHOBHOTO 4acy 0OpOOKH, 3aCTOCYBaHHS MaKCHMAaJIbHO
JOMYCTUMHUX PEKUMIB OOpPOOKH, TTOBHOT'O BHUKOPHCTaHHS TMOTYXKHOCTI 0OJa-
HaHHS 1 CYIPOBOKYBATUCS HEOOXITHUMHU pPO3paxyHKamMu (pO3paxyHKOM I€O-
METPUYHUX PO3MIPIB 1IHCTPYMEHTIB a00 OOTpyHTYBaHHSIM BHOOPY iX BEJIMYUWH;
PO3PAaXyHKOM Ha MILHICTh a00 KOPCTKICTh Ta 1H.).

OcobnuBa yBara mpu MPOEKTYBaHHI Pi3aIbHUX IHCTPYMEHTIB Ma€ OyTH
npujaiieHa oOrpyHTYBaHHIO BHOOPY MaTepiany pi3ajbHOI YaCTUHM 3 ypaxyBaH-
HSIM XapakTepy ornepauii 1 3a0e3ne4eHHs] MAaKCUMaJIbHO JIOMYCTUMHUX PEXKUMIB
00poOKH.

Metoanka npoeKTyBaHHS pi3aJIbHOTO iIHCTPYMEHTY HACTyITHA:

1) aHami3 yMOB poOOTH IHCTPYMEHTY, B IKOMY BU3HAYarOTHCS TEXHOJOT-
yHe oOnagHaHHA (MOro MpHUEIHYBAJIBHI PO3MIpH 1 poOoda 30HA), Jlama3oH pe-
KUMIB 1 CHJI pI3aHHS, YMOBHU CTPY>KKOBIJBEJIEHHS, TEMIIEpATypHI MapameTpu
poOOTH, BIACTHBOCTI OOPOOIIIOBAHUX MaTepialliB MPU Pi3aHHI,

2) aHaIi3 KIHEMaTUKHU TPOIIECY Pi3aHHs IHCTPYMEHTOM,;

3) aHaJTi3 iICHYIOYMX KOHCTPYKIIK 1 BUOIp CXEMH MPOCKTOBAHOTO iHCTPY-
MEHTY;

4) po3poOKka KOHCTPYKIIii IHCTPYMEHTY, MPOEKTYBaHHS KOH(Diryparii pi-
’KYUOro Jie3a 1 po3paxyHOK HOro reOMETPUYHUX PO3MIPIB;

5) po3poOka MexaHi3MiB IS PETYJIIOBAHHS 1 HACTPOWKH Ha PO3MIp;

6) po3paxyHOK TOYHOCTI YCTAHOBKH PIKYYOro iHCTPYMEHTY B IUIOMY i
JIOMYCKIB M1 HOro JIeTaasiMu, IO CIIONY4ar0ThCS;

7) po3paxyHOK BiJIITOBIJAIBHUX JIETAJICH HA MIIHICTb;

8) po3poOka TEXHIYHOTO OIMHUCY, TEXHIYHUX XapaKTEPHCTHUK, TEXHIYHUX
BUMOT 1 crienudikari.

Kpecnenns po3pobieHoro iHCTpyMeHTY Mae OyTH BUKOHAaHE Ha JIMCTI, a
BC1 PO3PAaXyHKHU 1 OOTPYHTYBAHHS — B 3aIKCLI, PO3PAXyHKOBOTO MOSICHEHHS.

Kpecnenns ckiaganbHOro 1HCTPYMEHTY MOBUHHE MICTHUTH HEOOXI1JIHI Te-
XHIYHI BUMOTH Ha WOTO BUTOTOBJIEHHS, MOHTaX 1 €KCIUTyaTaIlito, a Takox J0cC-
TaTHIO KUIBKICTh MPOEKIIii, po3pi3iB 1 NMEPETHUHIB, SIKI JAIOTh MOBHE YSBJICHHS
PO KOHCTPYKIIiIO, KPIMJICHHS OCHOBHUX €JIEMEHTIB 1 T.II.

4.6 Po3paxyHoOK i KOHCTPYHOBAHHS JI0NOMIKHUX iHCTPYMEHTIB
Sk 3aBmaHHS HA MPOEKTYBAHHS JOMOMIXKHOTO IHCTPYMEHTY MOXE OyTH

3aMpoONOHOBaHA PO3POOKAa KOHCTPYKINi OOJISIMOBYBaHb, OOPINTAHT, PO3TOUYYBA-
JHHUX TOJIOBOK, TOJIOBOK JIJISl TIIMOOKOTO CBEPJICHHS, MATPOHIB ISl OCOBOTO
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IHCTpYMEHTY Ta iH. Meroauka iX NpOEKTyBaHHA aHAJOrYyHa BUKIIAJIEHOK B
n.4.2. TIpore nogaTkoBO HEOOXIMHO MPOAHATI3YBaTH KiHEMATHKY MPOIIECy pi-
3aHHS, TEMIIEPATYPHUI PEKUM EKCIUTyaTallii, a TaKoX Mepe0auuTH KOMIIEHCa-
ITIF0 BIATICHTPOBUX CWJI B IHCTPYMEHTI, III0 00€PTAETHCSI.

4.7 Po3poOxa 3aco0iB MexaHizauii i aBromaTu3amii

[Ipu BUKOHAHHI AUIUIOMHOTO MPOEKTY HEOOX1AHO MPUILISATH Hallcepiios-
HIITy yBary MUTAHHIM MEXaHI3aIlil 1 aBTOMAaTU3aIlll TEXHOJOTTYHOT'O TPOIIECY,
110 po3poouserses [83-86].

Jnis 1iei MeT HeoOX1IHO poaHalli3yBaTH YMOBH pOOOTH 1eXY (IUISHKH)
1 TEXHOJIOTIYHUHN TPOIEC 3 TMOTJIAIY MOXKIMBOCTEH CKOPOUYEHHS ab0 MOBHOTO
BHUKJTFOUCHHS BaXKKHUX 1 pr;[OMlCTKI/IX PyYHUX POOIT 1 MiIBUIIECHHS npojy-
KTHBHOCTI TIparli 3a JOMOMOTOI0 MEXaHI30BaHUX 1 aBTOMATH30BAHUX TEXHIYHUX
3ac001B, EKOHOMIYHO BHUIMPABIaHUX B 33JlaHUX BUPOOHUYMX yMoBax. Lle moBuH-
HO CTOCYBATHUCS HE TUIbKU 00JIaTHAHHS 1 OCHAIIIEHHS OCHOBHOI'O MPOIIECY BUTO-
TOBJICHHS JICTAJI, aJie 1 TAKUX JOMOMIXHUX POOIT, sIK MibKoIlepaliiiHe TpaHCIIop-
TYBaHHs JIeTajel 1 3aroTOBOK, TPAHCIIOPTYBAaHHS JIeTajel 1 3aroTOBOK A0 po0o-
40i 30HM BEepCTaTa, BUKOHAHHSA KOHTPOJILHUX OTepallii, MpUONpPaHH CTPYKKH,
3MiHa IHCTPYMEHTIB 1 T.II.

VY nepury dyepry mae OyTH BUpIIIEHE MUTAHHS MeXaH13allii TPaHCTIOPTHUX
ormepailid. TpaHCTIOPTHI MPUCTPOI MOBUHHI 3a0€3MeUyBaTH CBOEYACHY MOJAUY
3aroTOBOK J0 POOOUYUX MICIb 1 Mepeady 3aroTOBOK 10 poO0O40i 30HU BepcTaTa
6e3 mpocToiB 00aiHaHHs. Bubip TpaHCIOPTHUX MPUCTPOIB HEOOX1AHO MOB'SI3Y-
BaTW 3 mMacirabaMu 1 TUIIOM BUpoOHHUIITBA. B ymoBax macoBoro abo 6araroce-
pIiHOrO0 BHPOOHMIITBA PEKOMEHAYIOTHCS, K MPaBUIIO, TPAHCIOPTHI MPUCTPOL
Oe3nepepBHOi 1 — KOHBEEPU PI3HUX THIIIB, & TAKOX TPAHCIOPTEPH, JIOTKH 1
CKJIM3H, TOOTO TPaHCIOPTHI 3aCO0M 3 BUKOPUCTAHHSIM IpaBITALIHHOTO €(eKTy.
B ymoBax cepiiiHOro BUpOOHHUIITBA paIliOHAIPHO BUKOPUCTOBYBATH E€JIEKTPOKa-
pH, eJIeKTpOHABaHTa)XyBadi, THEBMATUYHI a00 eJIeKTpOMEXaHIuHI MiAHOMHUKH,
KpaH-Oayiku. /{15 TpaHcmopTyBaHHS A€Taliell 1 3arOTOBOK B poO0OYy 30HY Bepc-
TaTiB BUKOPUCTOBYIOTHCS OYHKEpHI 3aBaHTAKYBaJIbHI MPUCTPOI PI3HOTO THUITY,
aBTOOMNEpaTOpU, pOOOTU-MAHITTYJISITOPH.

He MeHIT BaXIMBUM NUTAHHSAM € MEXaHI3aIllsl TAKUX PYYHHUX POOIT, K
MOJIIPYBaHHS, MPUTUPAHHS IOBEPXOHb, 3aUMIIEHHS 3aJUPOK, 3a0KPYIJICHHS
KpPOMOK. Y 1IbOMY BUNAQJKY CJIiJ BUOUpaATH 3aCOOU TaK 3BAHOI «MaJioi MEXaHi-
3ar1ii» a00 BUKOPUCTOBYBATH CIEIlajIbHI TEXHOJIOT14H1 CTCH/IH.

Oco6nuBYy yBary ciij 3BEpHYTH Ha aBTOMAaTH3allil0 KOHTPOJIO MAacCOBHUX
JeTaliell 1 KPYyIMHUX CKJIAHUX JeTayel (KOpITyCiB, BalliB, IUCKIB # 1H.). ABTOMa-
TH3aIlisl KOHTPOJIIO MOBMHHA 3/11IMCHIOBATUCA 32 TPhOMa HaINpsSIMaMHU 3aJI€KHO B1J
XapakTepy JIeTayei:

- CTBOPCHHS KOHTPOJIbHUX aBTOMATIB JJIsI MAaCOBUX 1 APIOHMX JeTajei;

- BUKOPUCTAHHS BUMIPIOBAJIBLHUX MAIIIMH, CIICHIAIbBHUX CTEH/IB 1 IPUCTO-
CYBaHb JIJISl JICTAJIEH;
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- BUKOPHCTaHHsS 3aC001B aKTUBHOI'O KOHTPOJIIO JIs JIeTajell MpOCTUX
dbopm, ajie TakuX, 10 BUMAraroTh BUCOKOI TOYHOCT1 OOPOOKH.

[Ipu KOHCTpPYIOBaHHI MPWIAJIIB 1 MPUCTOCYBaHb Il aBTOMATUYHOIO KOH-
TPOJIIO B CEPITHOMY BHPOOHUIITBI HEOOXITHO 3a0€3MEUUTH MOKIIUBICTD 1X IIIBU-
JIKO1 IepeOy10BH MpH 3MiH1 00'€KTa BUPOOHUIITBA.

Meroauka npoekTyBaHHsA 3aco01B MexaHizaiii 1 aBroMaruzanii (3MA)
HACTYIIHA:

1 Po3poOky (yHKIIOHAIBHUX (KOMIOHYBaJIbHUX, KIHEMAaTUYHUX Ta 1H.)
cxem 3MA.

2 Bubip MOXIMBUX BapiaHTIB KiHEMaTUKH, KIHEMAaTHUYHUNA PO3PaxyHOK
3MA.

3 CunoBuii po3paxyHok 3MA, BuOip 1 po3paxyHOK IPUBOTY.

4 BusiBlieHHS MOTPIIIHOCTEN THX, 110 NOpyuyoTh GyHkii 3MA, po3pa-
XYHOK TOYHOCTI By3:1iB 1 3SMA B 1iiomy.

5 AHani3 cui, o AIF0Th Ha Jaetaill 3MA, BUSBICHHS «CIIA0KUX) eJIeMEH-
TIB, PO3PaxXyHOK «CJIA0KHUX» €JIE€MEHTIB Ha MIIHICTb.

7 Po3poOka TexHigyHOro onucy 3MA, TEXHIYHUX XapaKTEPUCTHUK, TeEX-
HIYHUX BUMOT 1 crienudikartii.

VYci npuctpoi, mo po3poOIsSIOThC, I MeXaHi3allli eJIeMEHTIB TEXHOJIO-
TYHOTO MPOIeCY MOBUHHI OITIHIOBATUCS 3a X €KOHOMIYHOKO €(EeKTUBHICTIO, a
TaKOX 3a TEXHIYHOIO JIOCKOHAIICTIO Ha OCHOBI PO3pPaxyHKY KOE(II€HTa aBTO-
MaTHU3allii.

Ocoonueocmi euxkonanus /{11 3 enemenmamu ZHyYKUX 6UPOOHUUUX CUCHIEM

Crpyxrypa Il 3 enemenramu ['BC HacTymnHa:

1) TexHOJIOT1YHA YaCTHHA,;

2) opraHi3aiiifHO-TEeXHOJIOT1YHA YaCTHHA,;

3) KOHCTPYKTOPCHKO-TEXHOJIOTIYHA YaCTHHA;

4) cnerianbHa YacTHHA (€ TPOIOBKEHHSIM HAYKOBUX PO3pOOOK MaTepia-
JIiB, OJHIET 3 HABEICHUX BHIIE YaCTHH);

5) opranizamiiiHo-eKOHOMIYHA YaCTHHA;

6) oxopoHa mpaiii;

7) uBLIbHA 000pOHA.

VY TeXHONOTIYHIN YaCcTHUHI MPOBOJATHCS PO3POOKH TEXHOJIOT1H, 3aCTOCOB-
HuXx B ymoBax ['BC. lleHTpaqbHUM MUTaHHAM € PO3pOOKa TEXHOJIOTIYHUX MPO-
1eciB. BoHM MarOTh HACTYMHY CTPYKTYPY:

- omeparlii mAroToBku 0a3 (BUKOHYIOThCS Ha yHIBEpcalbHOMY 00J1aHaH-
HI Ha OKpeMill AUISHII, 10 BXoauTh 10 ['AJ]);

- omepailii MexaHooOpOoOKH, a TaKOX JOMOMIXKHI oreparlii (TpaHCIopTy-
BaHHsI, YCTAaHOBKH 3ar0TOBOK, BIOpO- 200 TepMOOOpOOKH);

- orepartiii KOHTPOJIIO.

Crni BpaxoByBaTH Te, III0 B orepallii MexaHooOpOoOKHU MICTATh BC1 BUIU
nepexoAiB (IONMOMIXHI, €IeMEHTapH1, IHCTPYMEHTAJIbHI, Mo3uLiiiHl). Jlji1 BKa-
3aHMX omepailii ckinanarThes PTK.
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VY oprani3zauiifHO-TEXHOJIOTYHINA YaCTHHI MPOBOAMUTHCS pO3pOOKa CUCTEM
3abe3neuenns npare3natnocti [BC. A came:

- MPOEKTYBaHHS T'HYYKOi aBTOMAaTHU30BAHOI JUISHKHA. TyT BUKOHY€ETHCS
BUOIp TEXHOJOTIYHOTO 1 JOMOMDKHOIO OOJaJHAaHHS, KOMIOHYBaHHS 1 IJIaHY-
BanHs ['A/;

- po3pobka ATCC (BUKOHY€TbCA PO3PAXYHOK 1 BUOIP CKIAJACHKUX MOXY-
JIB 1 TPAHCIOPTHUX MOAYJIIB);

- po3podka ACIO (BUKOHYETHCSA pO3paxyHOK BUTPATH 1 BUOIp Pi3ajIbHOTO
1 TOMOMDKHOT'O 1HCTPYMEHTY, MPOEKTYBAHHS JUISTHKA CKJIaJIaHHS HACTPOUKH 1
BinHoBNeHHS PU 1 BU, dopmyBanns iHcTpyMeHTanbHuX cucteM (IC) Bubip 3a-
co0iB 30epiranus i qoctaBku IC);

- po3pobka ACYO (BUKOHYEThCS BU3HAYEHHS 00'€éMIB BIJIXO/1IB BUPOOHH-
1ITBa, BUOIp 3acO01B iX yTuii3allii);

- po3pobka ACY (Moaenro€eThCs OpraHizarlisi pOOOTH TIISTHKH).

- po3podka ACK (BuU3HAuUa€eThCSd HOMEHKIIATypa KOHTPOJIbOBAHMX Iapa-
METpIB, pO3pOOJIAETHCA TEXHOJOrIYHA OIepalis KOHTPOJI Ha KOOPJWHATHO-
BUMIPIOBAJIbHUX MaIlIMHAX );

- po3podka CAIIPTII i ACTBII (po3poOka nmutaHb TE€XHOJIOTTYHOI HiAT0-
TOBKH BUPOOHUIITBA 1, 30KpeMa, po3poOKa TEXHOIOTTYHUX nporieciB Ha EOM);

- po3podka ACHU (po3pobka mporieciB ckiIajaHHs, IepepoOku 1 30epi-
ra”ss iHpopmarlii).

VY BCiX MyHKTax OpraHi3ailiiiHO TEXHOJOTIYHIN YacTUHI MPUBOJUTHCS Ba-
PIaHTHICTh KOXXHO1 PO3POOKH.

J10 KOHCTPYKTOPCHKOI YaCTUHU BXOMASTH MPOEKTU BEPCTATHUX MPUCTOCY-
BaHb. TyT, SIK IPaBIJIO, XapaKTEPHi HAJAro/)KyBajibHI MIPUCTOCYBAHHS: TIPUCTO-
CYBaHHS-CYIyTHUKH, IPUCTOCYBAaHHS 3 yHpaBiiHHIM Bia cucteM UIIY, BiibHO-
MPOrpaMoOBaHi MPUCTOCYBAHHSI.

['padpiyHa roguHa 1aHOTO 10 JAHOTO PO3ALTY MOXKE MICTUTH:

- an AJL;

- 3ac00M /11 30epiraHHs 1 TpaHCIIOPTYBaHHSA 3ar0TOBOK;

- IHCTPYMEHTAJIbHI CUCTEMH, BKJIFOYAIOYHM 1 CIIELIAJbHUN PI3ajJbHUM 1 J0-
MOMDKHUI IHCTPYMEHTH;

- PTK nst koopAMHATHO-BUMIPIOBAJIHLHOI OTEpallii;

- 3ac00M IpHOUpPaHHS BIIXO/IB;

- MaTepiayibHi Ta 1HpopMariiiai motoku ['A/I.

VY opranizaiiiiHo-eKOHOMIYHIM YaCTHHI CJIiJl BpaxyBaTH Te, 1110 HE JUBIIS-
YHUCh HA IMABUIIEHHS I[IHH TEXHOJIOTTYHOrO 1 JOIMOMDKHOIr0 oOJagHaHHsA 1 301-
JBIICHHS] BUTPAT Ha 3apo0iTHY IIaTy TUX, IO MPalIOI0Th, EKOHOMIYHHUM e(heKT
3'SIBISIETHCS 32 PaXyHOK 0co0amBoi opranizarii podotu I'BC. I[linBumenns ede-
KTUBHOCTI B1JI0YBA€ThCS 32 paXyHOK:

- 3HIO)KEHHSI 4acy Ha MEXaHOOOpOOKY 3aB/sIKM KOHIIEHTpAllli oneparii;

- 3HIO)KCHHSI HEBUPOOHWYUX BUTPAT Hacy;

- TPU3MIHHOT'O PEXUMY pOOOTH;

- Pi3KOro 3MEHIICHHS KUIBKOCTI TEXHOJOTTYHOr'O 1 JIOIIOMIXKHOTO 001a-
HaHHS ISl BAKOHAHHS 3a/1aHO1 IPOrpaMy BUITYCKY MPOAYKIII.
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Jlonogiov na 3axucmi OUnioOMHO20 NPOEKmy
(cmpyxmypa 0onogioi i pexomeroayii no 1oeo nio2omosuyi)

MeTtoro 10moBi/Ii € BCECTOPOHHIM, MOTUBOBAHHI JT0KA3 MOJ0KEHb, BUKO-
HAaHUX B PE3yJbTaTi pO3POOKH TEMH AUIUIOMHOTO MPOEKTY. TpHUBaNiCTh JOMOBI-
1l oOMexyeThes npubau3Ho §...10 XB., TOMY MPETEHECHT MTOBUHEH 00pE Mpo-
JTyMaTH 3MICT 1 9ac, [0 BUTPAYAETHCS, HA KOKHY YaCTUHY CBOT'O BHUCTYyITy. [Ipn
IIbOMY HEO0OXIJTHO MPaBWJIbHO 30yAyBaTH JAHIIOT JOKa31B, 3aCHOBAaHUX Ha TEO-
PETUYHMX NEpeyMOBax 1 BapiaHTHOCTI BUKOHAHHS 3aBAaHb MPOEKTYBAaHHS.

JlomoBiIb, SIK IPABUJIO, MICTUTh:

1) bopmysrOBaHHS TEMHU JUIUIOMHOTO TIPOCKTY;

2) mpo0iieMy, BUSIBJICHY B pe3yJbTaTi aHali3y 0a30BOro BUPOOHHIITBA;

3) aKTyaJIbHICTh TEMHU;

4) mera 1 3aBIAaHHS POCKTYBaHHS,;

5) OCHOBHY YaCTHHY, JIO SIKO1 BXOJISTh:

— 00TpyHTYBaHHS PO3POOOK, BUKOHAHUX B TEXHOJIOTIYHINA 1 KOHCTPYK-
TOPCHK1M YacTUHAX (BapiaHTH, KpUTEPii BUOOPY);

— TOrIMOJICHUHN aHai3 1 po3pOOKH CIeliaJibHOI YaCTUHM, Ha SKIH, SK
paBUIIO, 0A3yIOTHCA PO3POOKH TEXHOJIOITYHOI 1 KOHCTPYKTOPCHKOI YacTuH. [lpu
[IbOMY CJIIJT OCBITUTH NPHUHIIMIHN PO3PaxXyHKIB, MaTeMaTH4H1 (IMiTaIliiiHi) 1 Ha-
TYpHI MOJEI, CXeMH, Pe3yJbTaTH, aHaji3. JlomoBiib 31 CHeliaJbHOI YacTHHHU
Mae OyTH MOB'si3aHa 3 BIJMOBITHUMHU YaCTUHAMU,

6) eKOHOMIYHE OOTPYHTYBaHHS PO3POOOK AUIIIOMHOTO MPOCKTY:;

7) BUKOHAaHHSI YMOB OXOPOHH TIpaIli i TeXHIKH O€3MeKN Ha CIIPOSKTOBAHO-
My 00'eKTi;

8) HeoOXximHI 3axO0[iB II0A0 HHBUILHOT OOOPOHHM HAa CIPOCKTOBAHOMY
00'eKTI;

9) BHCHOBKH, B SKHMX JOBOAMUTHCS TEXHIYHA, OpraHi3alliiiHa i eKOHOMIYHa
epeKTUBHICTb. TYT K€ YKa3ylThCA HAsIBHICTDb IMyOIIIKaLild 32 TEMOLO, 1110 PO3PO-
OnseTbest, anpoObailii podOTH HAa HAYKOBO-TEXHIYHUX KOH(MEPEHINX, y4acTh B
KOHKYpCax HayKOBHX pOOIT

[linroroBKa 40 JOMOBII MOYUHAETHCA 3 MOMEHTY OTPUMAaHHS TeMU. Po3-
TISIIA€THCS 3B'SI30K TEMH 3 BaXJIMBUMHU HAPOJIHOTOCTIOAAPCHKUMHU 3aBJIaHHAMHU
rainysi. [ToTiM Ha nmepeaauIUIOMHINA MPAKTULl BUKOHYETHCS KPUTUUYHHMI aHami3
00'ekTa BUPOOHUIITBA, BUSBIAIOTHCSA MPOOJIEMU 1 HAMIYAIOTHCS NUIIXH 1X Ppi-
menb. Lle, sk npaBuiio, € OCHOBOIO ISl POPMYIIIOBAHHS METH 1 3aBAaHb.

B 0CHOBHI#1 YaCTHHI BaXXJIMBO TIOBECTH JOLLIBHICT pO3pOOKH HOBOI TE€X-
HOJIOT1i BUTOTOBJICHHS JI€Tajiell 1 pallioHaJIbHICTh HOBOTO IUIAHYBAaHHS IIEXY.
[Ipu upoMy mig yac TOMOBIAI HEOOXITHO OOTPYHTYBATH AOLUIBHICTH KOXHOL
orepartii 3 TOTJSAy MapaMeTpiB AKOCTI 1 eKOHOMIYHOCTI BUKOHAHHS, IO JOCS-
ratotbesa. Koxkna omepatiis yB'a3yeTbesi 3 po3poOKaMH OCHAIIEHHS AJis i BUKO-
HaHHs. Y aHali31 BpaXxOBY€EThCS NEPEIOBUIN JOCBI MIAPUEMCTB.

VY crnenianbHIN YacTHHI HEOOX1AHO OOTPYHTYBATH MpoOieMy, sika MpUBeEa
10 11 po3podku. ChopmyroBaTy METY 1 3aBAaHHS, BUBHAUUTH METOAUKY MPOBE-
JICHHS TOCTIKEeHb, IaTH TEOPETUIHE OOTPYHTYBAHHS 1 MPAKTUYHUN BUXI].

56



Ak He cnio oyoysamu 00noeios:

- HE PEKOMEHIYEThCS OyayBaTH JIOMOBIb, B SIKIH MOCTIJOBHO OCBITIIIO-
IOThCS JINCTH BiJl EPIIOTO A0 OCTAHHBOI'O, OCKUJILKY 11sI TTOCIAOBHICTD, SIK TIpa-
BWJIO, HE CIIBIIAJIA€ 3 JOKAa3aMH y IPABIIbHO 30y/10BaHii JOMOBIl, @ BU HE €K-
CKYPCOBO/I TIO €KCTIOHATax MY3¢l0;

- HE CJIIJI PO3MOBIAATH KOHCTPYKLIIO MEXaHI3MIB, OCKUIBKA BOHA J100pe
300pakeHa Ha JHCTi. BaxkiinBo oOTpyHTYBaTH TUIBKM BHECEHY BaMU HOBU3HY;

- He Tpeba BCTABJISTH MEPEiK BUKOHAHOTO BaMu 00'eMy poOIT. Y I0MOBI-
1l HEOOX1THO JOHECTH BapiaHTHICTH IMIPOCKTHOI'O aHaIi3y, BIAMIHHICTD Bij] BXKH-
BAHOT'O B IPOMMCIJIOBOCT1 1 HOBU3HY PO3POOOK;

- HeMa€e HeOOX1THOCTI OCBITJIFOBATH TEXHOJIOTIIO y BiIPUBI BiJl po3pobiie-
HOT'O OCHAII[EHHS, OCKUIBKH BaIlla JOIMOBIIb BTpavyae ITICHICTD;,

- HE CJiJ] CrellaJbHy YaCTUHY MPOEKTY OCBITJIIOBATH B KIHIIl JIOMOBIII,
OCKITbKA BOHA € TOTJUOJICHOI PO3POOKOI0 OJHOTO 3 PO3ILTIB JUIIIOMHOTO
MIPOEKTY.

5 TEXHOJIOI'TYHE ITPOEKTYBAHHS BUPOGHUYUX CUCTEM
5.1 3araabHi MOJI0KEeHHA

BinmoBimHO 710 3aBIaHHS HAa AUIUIOMHE MPOCKTYBAHHS BUKOHABEIh TTOBH-
HEH CIIPOEKTYBaTH Ha PIBHI TEXHIYHOTO MPOEKTY HOBY a00 PEKOHCTPYIOBATH
JI04Uy Creliagi3oBaHy MeXaHIuHy a00 MeXaHOCKIadalbHy BUPOOHUUY CUCTEMY
3 BUT'OTOBJICHHS JeTajiei, By3JliB a00 MaIlluH, B T.4. MPOBECTH BIMOBIIHI PO3-
pPaxyHKH 1 Ha IX OCHOB1 PO3POOUTH KOMIIOHYBaHHS JaHOi cucteMu. [lig BupoO-
HUYOI0 CHCTEMOIO CIIiJT PO3YyMITH poOoUe MicIle, AUITHKA TEXY.

Po3paxyHKu Ta 1HIIMM TEKCTOBUWA MaTepiajl BUCIIOBIIOIOTHCS OKPEMOIO
JAaCTHMHOIO  3aIUCKH  PO3PaXyHKOBOTO TOSICHEHHS, a KOMIIOHYBaJIbHO-
TUTaHYBaJIbHI PIIIEHHS! CUCTEMU — rpadiyHOI0 YACTHHOIO.

CrpykTypa, MOCIIJOBHICTh 1 00'€M PO3LIIB 1 MPOEKTY B IIIOMY, IO MiJI-
JISATAl0Th PO3POOITl, HABEACHI HIKYE.

5.2 TIpoeKT CTBOpEHHSI HOBOT'O CIENiajli30BAHOT0 MeXaHIYHOI 0
a00 MeXaHOCKJIAJAJIBLHOT0 LexXy

5.2.1 OcHoeni po30inu, wyo nioasazaromoy po3pooyi

Po3po0i1i miansraroTh HACTYIHI PO3ALIH:

[TouaTkoBi maHi.

[IpoekTHI BEPCTATOEMKICTh MEXaHIYHOI OOpOOKHU JeTaned 1 TPyIOMICT-

KICTh CKJIaJIaHHS BUPOOY.

3 BusnaueHHs moTpiOHOI KUIBKOCTI BepCTaTiB 1 KoedillieHTa iX 3aBaHTa-
KEHHSI.

4 Coemianizariisi BApOOHHUIITBA B 1IEXY.
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Cxknan uexy.
BuzHaueHHs 1101 IIISTHOK, BIIUICHD 1 1IEXY.
BuzHnaueHHs cKI1any 1 YMCENBHOCTI THX, 11O MPAIIOIOTh B IIEXY.
Bubip BupoOHMUO1 OymiBi.
BusHaueHHs BUTIISNY 1 KUTBKOCTI TPAHCHOPTHUX 3aCO0IB.
0 Cucrema BUIaNEHHS CTPYKKH.
11 KommnoHyBanbHO-IIJIAHYBaJIbHI PIILIEHHS 10 1IEXY.
12 ExonHowmika i oprasizailisi BApOOHHUIITBA B LIEXY.

= O© 00 ~NO O1

5.2.2 Cmucni memoouuni 6xazieku 00 po3pooKu 0CHOBHUX PO30iie
5.2.2.1 [louamxosi oani
VY manomy po3aiini JUIJIOMHUK HABOJWTH MOYATKOBI JaHI y HUXKYE TIPUBE-

JIeHUX MyHKTax: 3a 1, 2 1 3 yka3ye ix Miclie B 3alHCIl PO3PaXyHKOBOTO IOSIC-
HeHHs; 32 4, 51 6 — y BIAMOBITHOMY BUTJISII.

1 Touna BupoOHMYa a00 HaBe/IEHA Mporpama.

2 Kpecnenns 1 mirodi (3aBOACHKI) TEXHOJOTTYHI MPOIECH CKJIAJaHHS
BUPOOY 1 MEXaHIYHOI OOPOOKH JAeTane-peICTaBHUKIB.

3 [lepcnieKTHBHI TEXHOJIOTTYHI MPOLECH 3 HOPMAMHU Yacy 3a I1.2.

4 BepcraroemHicTh MexaHIgHOT 00pOOKH feTaneit BUpoOy (CymMapHO)
3a THIIOPO3MipaMH BEPCTATIB 3a 3aBOJICBKUMU JaHUMHU.

3) Pexxum pobotu mpoekToBaHOrO 1exy. Pexxum poboTu mpoekToBa-
HOT'O 11Xy BU3HAYAETHCA KEPIBHUKOM JUIUIOMHOIO MTPOEKTY.

6 Tun BupoOHULTBA.

5.2.2.2 IlpoexmHui sepcmamoemHicms MexaniyHoi 06pobku demaneti
[ mpyooMiCmMKICMb CKIAOAHHS 8UPOOY

[IpoekTHI BEpCTATOEMHICTh MEXaHIYHOI OOpPOOKHM JieTanieid 1 TPYJOMICT-
KICTh CKJIaJaHHS BUPOOY 1T YMOB CEpPIHHOTO BUPOOHUIITBA BH3HAYAIOTHCS 32
3aBOJICBKMMU JJAHUMH 3 ypaxyBaHHSM KoedilieHTa nocwiroBaHHsa. KoeditieHTt
MTOCHJIIOBAaHHS BEPCTATOEMHOCTI BH3HAYAETHCS, BUXOASYH 13 BEPCTATOEMHOCTI
neTajaeh-TpeCTaBHUKIB 32 TEPCIEKTUBHUMH 1 3aBOACBKMMHU TEXHOJIOTTYHUMHU
npolecaMu MexaHIyHOI o0poOku. KoedilieHT mocuiatoBaHHS TPYAOMICTKOCTI
CKJIaJIaHHSI BHU3HAYAETHCSA JOCBITYEHO-CTATUCTUYHUM METOIOM. Po3paxyHok
IIPOEKTHOI BEPCTATOEMHOCT1 HABOAUThLCA Y BUrJIsil Tabuii E. 1 (nogatok E).

5.2.2.3 Buznauenns nompionoi Kitbkocmi eepcmamis i koeghiyienma
IX 306aHMAHCEHHS

[ToTpiOHa KUIBKICTh BEPCTATIB JJI1 HEITOTOKOBOI'O BUPOOHUIITBA PO3PAX0-
BYETHCS 33 TUTIOPO3MipaMU BEPCTATiB, JJI MMOTOKOBOT'O — 33 KOXKHOIO TEXHOJIO-
riunoro omepariero [101-103]. Po3paxyHok HaBOAUTHCS Y BUTIIAAI Tabmuii E.2
(momarok E).
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5.2.2.4 Cneyianizayis supobHuymea 8 yexy

VY naHomy po3aull IPOEKTAHT BUPIIIYe OCHOBHI MUTAaHHS CTBOPEHHS CIie-
iaJTi30BaHUX JIISHOK MEXaHIYHOI OOpOOKM AeTanei 1 CKiIagaHHS BHpPOOIB, B
T.4.

- Ha OCHOBI Kiacudikalii jgeranei, o BXOAATh 10 BUPOOY, BU3HA-
Yae TPyNu KOHCTPYKTUBHO 1 TEXHOJIOTIYHO CXOXKUX JeTaneil st 00poOku ix Ha
Creliagi30BaHuX JUISHKAX MEXY;

- BUKOPUCTOBYIOYH BIIOMOCTI NP0 MPU3HAYEHHS 1 TEXHOJOT1YHI MO-
’KJIMBOCTI BEPCTATIB, PO3MOJUISE PO3PAXOBAaHY B MIAMYHKTI 5.2.2.3 3arajibHy Ki-
JIBKICTh TUIIOPO3MIPIB BEPCTATIB MO CHEIladi30BaHUX AUISTHKAX;

- Ha OCHOBI 3HaHb, OJIEPKAHUX B NEPIOJ MPOXOIKEHHS BUPOOHUUUX
MPaKTUK 1 BUBUCHHS NUCIUILIIHU «TeXHojoris oOpoOKHM THUIOBUX JeTaJIeH 1
CKJIaJIaHHsI MAIlIMH», BU3HAYA€ OCHOBHI TEXHOJIOT1YHI MapIIpyTu 0OpoOKH TpyIl
JeTajie Ha CIIelliaai30BaHuX JIUISTHKAX;

- AHAMI3YIOYH 1 y3arajJbHIOYH PINICHHS, MPUHAHATI BUINE, JIUILIOM-
HUK pOOUTHh BUCHOBOK MPO NPUUHATY CIieliani3alilo BUpOOHUIITBA B LIEXY.

5.2.2.5 Cknao yexy

VY 11boMy pO3ili IPOEKTAHT NIEPEePaxoBy€e BUPOOHUYI JUISTHKHU, IOTTOMIXK-
Hl BUIJUICHHS, CIY>KOU 1IeXy 1 CTHUCIO PO3KpHUBAE iX Ipu3HadeHHS ((PyHKIIIT)

[101-103].

5.2.2.6 Buznauenus niow OinaHOK, 8I00LIEHb I yexy

VY nmaHomy po3iiai MPOEKTAHT BU3HAYAE 3a37aJieTi/lb IO BUPOOHUYUX
AUISHOK, BIIJUIEHB, CIY>K0, ckiaiB 1 nexy B uitomy [101-103]. Toyna miomra
BUPOOHUYMX JIUISHOK, BIJIJICHB, CIYKO0, CKJIAIB 1 1IeXy B I[IJIOMY BU3HAYAETHCS
32 BAKOHAHUMHU KOMITOHOBYBAHHSIM 1 IJITaHYBaHHSIM.

5.2.2.7 Buznauenns cknaoy i 4yuceibHOCmi mux, wjo npayiooms 6 yexy

Jlanuii po3aun po3poOJseThcsl B OpraHi3allifHO-SKOHOMIYHIM YacTHHI
MIPOCKTY.

5.2.2.8 Bubip supobnuuoi 6yodisni
[TpoexkToBaHUI LIEX PEKOMEHYEThCS PO3TALLIOBYBAaTH B MIPOJILOTAX TUIIO-
BUX YHI(IKOBAHMX CEKI1 BUpOOHMYMX OyniBenb. [loyaTKOBUMH JaHUMU IS

BUOOpY OY/IBIII € TUIONIA 1IeXy, 3a3AaJIeT1Ib po3paxoBaHa B po3auii 5.2.2.6, 1 Bu-
corta — B jaHoMy po3zim [101-103].
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5.2.2.9 Buznauenns 6u2nsoy i KilbKOCMi mpaucnopmHux 3acoois

Bubip BuAy 1mexoBOro TpaHCHOPTY AWIJIOMHHUK BH3HAYA€ 3aJIeKHO BiX
XapaKkTepy MPOAYKIIii, IO BUTOTOBISETHCA, 1i BarW 1 po3MipiB, TUMY (METOTY)
BUPOOHUIITBA 1 HOr0 OpraHizaliiHuX (opM, a TaKOX TUIY 1 po3MipiB BUPOOHHU-
yoi OyniBmi. KuIbKICTh TpaHCHOPTHUX 3aC00IB PEKOMEHIYETHCSI BUSHAYUTH O/1-
HHUM 3 METOIB (pO3pPaxyHKOBUM a00 YKpymHeHuM), HaBeaenux [101-103].

5.2.2.10 Cucmema euoaneuHs CmpysicKu

VY naHoMy po3auil 3al€KHO BiJ Macu CTPYXKKH, IO MPHUIAJAE HA OAUH
KBaJIpaTHUH METp TUIONIl I[eXy Ha PIK, YXBaJIOEThCA BIAMOBIJHE TEXHIUYHE Pi-
IIEHHS 3 BUAAJICHHS CTPYKKHU BiJ poOOYMX MICLb, AUISHOK, & TAKOX IpO ii mo-
nanpiry nepepooky [101, 102].

5.2.2.11 KomnonyeanvHo-niany8aibHi pilieHHs no yexy

VYXBaJieHi 3a I[iM PO3JIiJIOM pillieHHs BianoBiaHO 10 podit [101-103] mun-
JIOMHHK HABOJWUTH B TEKCTI 3aMMCKH, HA JUCTI rpadivyHO] YacTUHU 1 crienudika-
1ii BCTAHOBJICHOT'O B 1IeXy 00J1aJHAHHSI.

VY 3amucui BUCIOBIIOOTHCA TPUHIIMIIOB] OCHOBHI PIIIEHHS 3a KOMIIOHOB-
KOIO JUISTHOK, BIJIUICHb, CIYKO IIeXy 1 TUIaHYBaHHIO TEXHOJOTIYHOTO 00Jaj-
HaHHS.

Ha nwmcri rpadiuHoi yacTHHHM, IO IMEHYETHCS «KOMIIOHYBaJbHO-
IUTAHYBaJIbHI PIIIEHHS», BUKPECIIOEThCs KomnonyBaHHs (M 1:200, M 1:400),
manyBaHHs (M 1:100, M 1:200) nexy 1 rpadik 3aBaHTakeHHsI 00JaJHAHHS.

Ha xoMmoHoBI11 300pakaroTh: CITKY KOJIOH; BUPOOHUYI1 JIJISTHKH, JIOTTOMIi-
KH1 BIIIIICHHSA 1 CITYKOM; MA'T3H1 NUISXU; MAROMHO-TPAHCIIOPTHI 3ac00M 1 Ha-
psiM BUPOOHUUYOTO MOTOKY. KpiM TOro, HeoOXiTHO BKa3aTH 1 MO3HAYMUTH: IIIH-
PUHY MPOJIHOTIB, MOJOBXKHI, MOMEPEUHI OCl 1 KPOK KOJIOH; 3arajibHy IIMPUHY 1
JNOBXHHY 1exy. [1o10BkH1 OC1 KOJOH MO3HAYAIThCA MAJIMMHM JIITEpPAMH, IOIe-
pedHi — udpamu.

Ha nnanyBaHH1 OCHOBHE TEXHOJIOTTYHE OOJagHAHHSA CIeIliali30BaHuX Jii-
JISTHOK, 3aJIEKHO B1J TUITY, METOJly OpTaHi3allii BUpOOHHIITBA 1 HASIBHOCTI MOYAT-
KOBUX JaHUX, MOXE BCTAHOBIIOBATHUCS 332 TEXHOJOTTUHUM MPOIECOM, OCHOBHUM
TEXHOJIOTTYHUM MApUIPYTOM OOPOOKM KOHCTPYKTHUBHO 1 TEXHOJOITYHO CXOXKHUX
rpyn aeranei abo rpynaMu 3a TUIIOPO3MipaMH BEPCTAaTiB.

Ha nnanyBanH1 HE0OX1AHO 300pa3uTH YMOBHUMU MO3HAYEHHSIMMU:

- KOJIOHHU;

- MeTajopi3ajbHi BEpCTATH Ta 1HIIE TEXHOJIOTTYHEe 00JIaTHAHHS,

— Miciie pobouoro 0115 BepcTara;

- KOHTPOJIBHI 1 PO3MIYaIbHI TUTUTH;

— MICIISI MIXKOTIEPAI[IHHOTO CKIaJaHHs;

- TPaHCHIOPTH1 IPUCTPOT;

- CKJIa/IM 3arOTOBOK 1 TOTOBHUX JI€TAJICIH;
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- MICIISl MAUCTPIB;

- MICLS M1JIBeIEHHS (PO3MO/ILJIN) €HEProHOCIiB;

- POXOJIH 1 IPOi3/H;

- MONEPEYHUI PO3pi3 NPOIBHOTIB LIEXY.

Ha nnanyBanHi HEOOXiTHO MO3HAYUTH MOAOBXKHI OC1 KOJIOH, HOMEpPa KO-
n0H. Bkasaru:

- IUPHUHY TPOXOIB (MPOI3/iB), PO3MIpU 1 IUIOIIY IIISTHOK, Bii-
JIEHb, CITYXKO;

— BIJICTaHb BiJl BEPCTATIB J0 KOJIOH, CTIH, MMPOXOiB, MK CO00I0;

- BAHTAKOMIAMOMHICTh TPAHCIIOPTHHUX 3aCO01B, HANPSIM BUPOOHUYO-
ro Mpolecy, HoMepa NO3uLld BUpOOHUYOro o0aHaHHs (BepCTaTiB, MIIUT, TPa-
HCIIOPTHUX 3aC001B).

Crnenudikaliisi BCTAHOBJICHOTO 00JIa HAHHS TTOBUHHA MICTHTH: HOMEp I10-
3MIII 32 [JIaHYBaHHSAM, HaliMEHYBAaHHs, MOJIE€b, KUIBKICTh 1 KOPOTKY TEXHIYHY
XapaKTEPUCTUKY 00JIaTHAHHS.

5.2.2.12 Exonomika i opeaHizayisi BupoOHUymaea 8 yexy
Jlanuii po3/1171 HABOAUTHCS B €EKOHOMIUHIN YacCTHHI TTPOCKTY.

5.3 TIpoeKkT peKkoHCTPYKUii Ail040i MEXaHIiYHOI a00 MeXaHOCKIAJATbHOI
BHPOOHUYOI CHCTEMH

BignoiaHo 70 3aBAaHHSA Ha AUIJIOMHE NMPOEKTYBAHHS BUKOHABEIb MTOBU-
HEH pO3pOOHUTH MPOEKT PEKOHCTPYKLII 10401 BUPOOHUYOI CUCTEMHU 3 METOIO
CTBOPEHHS B HIM CIelialii30BaHOr0 BUPOOHUITBA 3a BUITYCKOM 3aJaHOi MPOJy-
KIIii.

5.3.1 Ocnoeni po3oinu, wyo nionazarwme po3pooui

Po3po0ii miansaratoTh HACTYIHI PO3ILIH:

1 TIlouaTkoBi naHi.

2 IlpoekTHi BepCTaTOEMHICTh MEXaHIYHOI OOPOOKH JieTale 1 TpyaoMic-

TKICTh CKJIaJaHHs MAIIWHH.

3 BwuzHauenHs moTpiOHOI KUTBKOCTI BEpCTaTiB 1 KoedilieHTa X 3aBaH-
Ta)KECHHS.
Crermianizarisi BApOOHHUIITBA MPOEKTOBAHOT BUPOOHNYOT CUCTEMHU.
BusHadeHHS muIon| IUISTHOK, BIAJIUICHB 1 MPOEKTOBAHOT CHCTEMU B ITi-
JoMy.
BusnaueHHs ckiaay 1 YMCEIbHOCTI TUX, 110 MNPALIOOTh.
Bubip BupoOHMUOI Oy 1iBi.
BusnadyeHHs BUTIISANY 1 KITBKOCTI TPAHCTIOPTHUX 3aCO0IB.
CucreMa BUJIaJIEHHS CTPYKKH.

0 Cxnag BUpOOHUYOI CUCTEMH, IO PEKOHCTPYIOETHCS.

1 KommnoHyBaJIbHO-TUIAaHYBaJIbHI PIIIEHHS CHCTEMH, IO PEKOHCTPYIO-
ETHCSI.

12 Exonowmika i opraizaiiisi BApOOHHUIITBA.
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5.3.2 Cmucni memoouyHi 6Kazieku 00 po3pooKu 0CHOBHUX PO30iie
5.3.2.1 [louamxosi oani
VY nanomy po3niii JUTJIOMHUK HaBOIUTH MOYATKOBI JIaH1 y IyHKTaX, Ha-

BeJeHUX HWk4e: 3a 1, 2 1 3 BKa3ye iX MicCIle B 3aMHCI PO3PAXyHKOBOTO TOSIC-
HEHHs, 32 4, 51 6 —y BIANOBIIHOMY BUIJISIL.

1 Touna BupoOHMYaA a00 HaBeIeHA Mporpama.

2 Kpecnenns 1 mirodi (3aBOJICHK1) TEXHOJOTIYHI MPOIIECH 301pKU BU-
poOy 1 MexaHI4HOi 0OPOOKU AeTanei-peCTaBHUKIB.

3 [lepcniekTHBHI TEXHOJIOTTYHI NPOIECH 3 HOPMaMU Yacy 3a 1.2.

4 BepcraroemHicTh MexaH1uyHOT 00pOOKH JeTaneld BUpoOy (CyMapHO)
3a TUIIOPO3MipaMu BEPCTATIB 3a 3aBOJICBKUMH JIAHUMH.

) Pexxum poOotu mpoekToBaHO1 BUpOOHNYOI cuctemu. Pexum pobo-
TH BU3HAYAETHCS KEPIBHUKOM JUIUIOMHOIO MTPOEKTY.

6 Tun BupoOHUIITBA.

7 [InanyBaHHs BUPOOHUYOI CUCTEMH, IO PEKOHCTPYIOETHCS.

5.3.2.2 IlpoexmHui sepcmamoemHicms MexaniuHoi 00pobku demaneti
i mpyoomicmkicmov CKIAOAHHA MAUUHU

[IpoekTHI BEpCTAaTOEMHICTh MEXaHIYHOI OOpPOOKHM JeTaniedd 1 TPYyIOMICT-
KICTh CKJIQJIJaHHSI MAIlIUH JJI1 YMOB CEpifHOr0 BUPOOHMIITBA BU3HAYAIOTHCS 32
3aBOJICLKUMU JaHUMU 3 ypaxyBaHHsIM KoedimieHTa nocumoBanHs. KoeditieHt
MOCUJIIOBaHHSI BEPCTATOEMHOCTI BU3HAYAETHCS, BUXOASYM 13 BEPCTATOEMHOCTI
JeTaJICH-TIPEACTABHUKIB 33 MEPCIICKTUBHUMHU 1 3aBOJACHKUMH TEXHOJIOTIYHHUMHU
nmpoiecaMd MexaHiuHoi 00poOku. KoedimieHT mocuitoBaHHS TPYAOMICTKOCTI
CKJIaZlaHHS BU3HAYAETHCA JOCBIIUCHO-CTATUCTUYHUM METOAOM. Po3paxyHoOK
MIPOEKTHOI BEPCTATOEMHOCTI HABOAUTHCS y BUrisial Tabnuui E.1 (nopatok E).

5.3.2.3 Buznauenns nompionoi Kitbkocmi eepcmamie i koeghiyienma
IX 30 6AHMAIHCEHHS

[ToTpiOHA KITBKICTH BEPCTATIB JJIsI HEIOTOKOBOI'O BUPOOHUIITBA PO3PaXo0-
BYETHCS 32 TUMIOPO3MIpaMU BEPCTATiB, JJI MOTOKOBOT'O — 33 KOXKHOIO TEXHOJIO-
rivHoto onepariiero [101-103]. Po3paxyHok HaBOmUTHCS y BUTIsiAi Tadmumi E.2
(momatok E).

5.3.2.4 Cneyianizayisi npoekmoganoi upooHu40i cucmemu

VY nmaHoMy po3jiial MPOEKTAHT BUPINIYE OCHOBHI MUTAHHS CIeiani3aiii
MeXaHIYHO1 0OpOOKHM JieTaliei 1 CKIaJaHHs BUPOOIB, B T.4.:

- Ha OCHOBI Kiacudikallii geranei, mo BXOAATh 10 BUPOOY, BHU3HA-
Yae Tpynu KOHCTPYKTUBHO 1 TEXHOJOTTYHO CXOXKHUX JeTaneil 1uisi 00OpoOKH iX Ha
cIieIiajai3oBaHuX JTUISHKAX 1 BUIIIJICHHSX
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— BUKOPHUCTOBYIOYH BIIOMOCTI MPO MPU3HAYCHHS 1 TEXHOJOT1YHI MO-
’KJIMBOCTI BEPCTATIB, PO3MOJUISE PO3PAXOBaHy B MIAMYHKTI 5.3.2.3 3arajibHy Ki-
JBKICTh THIIOPO3MIpIiB BEPCTATIB MO CHEIiadi30BaHUX JUISTHKAX 1 BUTUICHHSX;

- Ha OCHOBI 3HaHb, OJIEPKAHUX B MEPIOJ MPOXOKEHHS BUPOOHUUUX
MPaKTUK 1 BUBUCHHS NUCIUIUIIHU «TexHosoriss oOpoOKHM THUMOBUX JeTalieH 1
301pKH MaIllMH», BU3HA4Ya€ OCHOBHI TEXHOJOTTYHI MapIIpyTH OOpOOKH TPy Jie-
TajJeH Ha CIIeIlal130BaHuX BIIIUICHHAX 1 JUISHKAX;

— aHATI3YIOUM 1 y3arajibHIOIOYM PIlIEHHS MPUUHSTI BUILE, TUILIOM-
HUK POOUTH BUCHOBOK MPO MPUNHATY Cleliali3aliio BUpOOHUIITBA, MEXaHIYHOI
00poOKu aetaneit 1 30ipku BupoOy B 1iiomy. Ckiaja creiiaiizoBaHoi BUPOOHHU-
40i CUCTEMU BU3HAYAETHCS BUKOHABIIEM CIUIBHO 3 KEPIBHUKOM IMTPOECKTY.

5.3.2.5 Buznauenms niow 8i00inens, OLIAHOK | NPOEKMOBAHOL
cucmemu 6 yiiomy

VY nmaHomMy po3jiial MPOEKTAHT BU3HAYAE 3a37aJieTi/lb IO BUPOOHUYUX
TISHOK, BIIJIUICHb, CIYXO, CKJIQAIB 1 MPOEKTOBaHOI cucTteMu B nuiomy [101-
103]. Pe3ynbratu po3paxyHkiB HaBOASTHCS y BUrisiai Tabnuii E.4 (monatok E).

5.3.2.6 Buznauenus cxknaody i yucenbHocmi mux, wo npayrooms

Januii po3aul po3poOiseThes B OpraHi3aliifHO-€KOHOMIYHIA YacTHHI
MIPOCKTY.

5.3.2.7 Bubip supobnuuoi 6yoisui

[IpoexToBaHy BHpPOOHWYY CUCTEMY PEKOMEHIYETHCS PO3TAlIOBYBATH B
CEeKLIAX BUPOOHHUOI OY/IBII a00 CUCTEMH, IO PEKOHCTPYIOeThCs. [louaTkoBu-
MU JTaHUMH JJi1 BUOOpY OYIIBIII € TUIOIIA CUCTEMH, PO3PAXOBaHA B MiAMYHKTI
5.3.2.5, 1 Bucora — B ganomy posaiii [101-103]. BuOip Micus ajist po3TalryBaH-
HS TIPOCKTOBAHOI CUCTEMH HEOOX1JIHO MOTOKYBaTH 3 (DaxiBIIMU CUCTEMH, 1110
PEKOHCTPYIOEThHCA.

5.3.2.8 Buznauenns 6u2nsoy i KilbKOCmMi mpaHcnopmHux 3acoois

Bulip Buay 11€XOBOro TPAHCIOPTY IUIUIOMHHK BU3HAYa€ 3aJIEKHO BiJ
XapakTepy MPOAYKIIii, 10 BUTOTOBIISAETHCA, 11 Baru 1 po3MIpiB, TUMY (METOAY)
BUPOOHUIITBA 1 HOr0 OpraHizamiiHux Gopm, a TaKOX THITY 1 pO3MipiB BUPOOHH-
yoi OyniBii. KibKICTh TpaHCHOPTHUX 3aCO0IB PEKOMEHIYETHCSI BUBHAYUTH OJ1-
HUM 3 METOIB (PO3paxyHKOBUM a00 ykpymHeHuM), HaBenenux [101-103]. Ho-
[1JIbHO, B OCHOBHOMY, BUKOPUCTOBYBATH HAasIBHUN TPAHCIIOPT CUCTEMH, IO pe-
KOHCTPYIOETHCH.

5.3.2.9 Cucmema suoanenHs CmpyrcKu
Y nanomy po3iil 3aJIeKHO BIJT MacH CTPYXKKHU, IO MPUIMAAAE HA OAUH
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KBaJ[paTHUN METP MUIONIl TPOEKTOBAHOI CUCTEMH Ha PIK, YXBAIIOETHCSA BiAMOBI-
JTHE TEeXHIYHE PIIICHHS 3 BUAAJEHHS CTPYKKU BiJ poOOYMX MICIb, AUISHOK, a
TaKOX Mpo 11 noxaneiny nepepodky [101, 102].

5.3.2.10 Cknao eupobuuuoi cucmemu, wo peKoOHCMpPYIOEMbCs

VY 1boMy po3AilTl MPOEKTAHT Mepeniuye BUpOOHUY1 AUISTHKH, TOMOMIXKHI
BIJITUTICHHSI, CIIY)KOM CHUCTEMH, II0 PEKOHCTPYIOETHCS, 1 CTHCIIO PO3KPUBAE iX
npusHadeHHs (pynkmii) [101-103]. Cnix Bka3aTu Takox, 10 OCHOBHI 3arajibHO-
IIEXOB1 BUIIUICHHS 1 CJIY’)KOM BUPOOHHUYOI CUCTEMH, [0 PEKOHCTPYIOETHCS, 00-
CIIyrOBYBAaTUMYTh 1 IPOCKTOBAHE CHEI1ai30BaHE BUPOOHUIITBO.

5.3.2.11 KomnonyeanvHo-niany8aibHi pilleHHsA CUCmeMu, o
DPEKOHCMPYIOEMbCA

VYxBasieHi 3a UM PO3AUIOM pillleHHs BiANOBIAHO 10 poOiT [101-103] nu-
IUIOMHUK HAaBOJWTH B TEKCTI 3aIIMCKH, Ha JIMCTI TpadiyHOi YacTUHU 1 crierudi-
Kallii 00J1aIHaHHSA, BCTAHOBJIEHOT'O B CIEL1al130BaHIil BAPOOHUUIM cHUCTEMI.

VY 3anmcii BUCIOBIIOIOTHCS MPUHIIUIIOBI OCHOBHI PIIIEHHS 3 KOMIIOHY-
BaHHS CUCTEMH, 1110 PEKOHCTPYIOETHCS, B IIUIOMY 1 IJITaHYBAaHHS TEXHOJIOTTYHOTO
o0J1aiHAHHS MPOEKTOBAHOIO CIIEL1aJI130BAHOTO0 BUPOOHUIITBA.

Ha nucti rpadgiuHoi YacTUHH, IO IMEHYETHCS «KOMIIOHYBaJbHO-
IJIaHYBaJIbHI PILICHHS», BUKPECTIOEThCSl KOMIOHYBaHHs cuctemu (M 1:200, M
1:400), 1m0 peKOHCTPYIOETHCS, IIAHYBAHHS CTEIiaTi30BaHOTO BUPOOHUIITBAa (M
1:100, M 1:200) 1 rpadix 3aBaHTa)KEHHS 00J1aITHAHHS.

Ha xoMnoHyBaHHI 300paKar0Th: CITKY KOJIOH; BUPOOHUY1 TIJISTHKH, AOIO-
MDKHI BIIJIJICHHS 1 CJIYKOH; MiA'i3HI IUIAXHU; MiAHOMHO-TPAHCIIOPTHI 3ac00M 1
HanpsiM BUPOOHUYOro motoky. Kpim Toro, HeoOXiHO BKa3aTH 1 MO3HAYUTH:
[IUPUHY TPOJIHOTIB, TIOJIOBXHI, MOMEPEYHI OC1 1 KPOK KOJIOH; 3arajibHy IUPUHY
1 JIOBXKUHY CUCTEMH, IO PEKOHCTPYIOEThCA. [10/10BXKHI OC1 KOJIOH MO3HAYAI0Th-
Cs1 MAJIMMU JIITEpaMu, MONEPeyHi — HuppamH.

Ha nmnanyBanHI HEOOX1THO 300pa3uTH CTAaHIAAPTHUMU YMOBHHUMH TO3HA-
YCHHIMU:

- KOJIOHHU;

- MeTajopi3ajbHi BEPCTATH Ta 1HIIE TEXHOJIOTTYHEe 00JIaTHAHHS;

— Miciie pobodoro 0115 BepcTara;

- KOHTPOJIbHI 1 PO3MIYaJIbHI IUTUTH;

— MICIISI MDKOTIEPAIIMHOTO CKIIaaHHS;

- TPaHCHIOPTH1 IPUCTPOT;

- CKJIAJIU 3arOTOBOK 1 TOTOBUX JIETAJICH;

— MICIISI MAHCTPIB;

— MiCIISI MiABEICHHS (PO3MO/ILIIN) EHEPrOHOCIIB;

- IIPOXOH 1 IPOI3IH;

- HOIEPEUHU PO3pi3 MPOIBOTY CUCTEMHU, 1110 PEKOHCTPYIOETHCS.
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Ha nnanyBaHH1 HEOOX1JHO MO3HAYUTHU IOJOBXKHI OCl KOJOH, HOMEpa KO-
JIOH.

Bxkazartu:

- HIMPHUHY TPOXOJIB (MPOI3/IIB), PO3MIPH 1 IUIONIY CIELIATI30BaHOrO
BUPOOHUIITBA;

- BIJICTaHb BiJl BEPCTATIB J0 KOJIOH, CTIH, MPOXO/IiB, M)XK CO00I0;

- BAHTAKOMIAMOMHICTh TPAHCIIOPTHHUX 3aC001B, HANIPSIMOK BUPOOHU-
4Ooro MpoIecy, HoMepa MO3UIli BUPOOHWYOro 0OJagHaHHS (BEpCTaTiB, IUIUT,
TPAHCIIOPTHUX 3aC001B).

OCHOBHE TEXHOJIOT'IYHE 00JaJHAHHS CHEIIaII30BAHUX IUISHOK, 3aJICKHO
BiJl TUIy, METOAY OpraHizaili BUpOOHHUIITBA 1 HASIBHOCTI MOYATKOBUX JIAHMX,
MO>KE€ BCTAHOBJIFOBATHCS 3a TEXHOJIOTIYHHM TIPOIECOM, OCHOBHMM TEXHOJIOTIY-
HUM MapIIpyToM OOpOOKH KOHCTPYKTHUBHO 1 TEXHOJIOTTYHO CXOXKHUX T'PYII JeTa-
Jelt abo rpymnamMu 3a TUIIOPO3MIpaMU BEPCTaTIB.

Crnemmdikarist 00J1afHaHHS CHEIiaTi30BAaHOTO BUPOOHUIITBA TTIOBUHHA Mi-
CTUTH: HOMEp MO3MIli 3a TJIaHyBaHHSM, HaliMEHYBAaHHS, MOJIENb, KUIBKICTD i
KOPOTKY TEXHIYHY XapaKTEPUCTUKY OOJa HAHHS.

5.3.2.12 Exonomika i opeanizayis supobHuymaea
Jlanuii po3/1171 HABOAUTHCS B €EKOHOMIYHIN YacTHHI ITPOCKTY.

5.4 IIpoekTyBaHHSI ABTOMATU30BAHMX i MEXaHI30BAHUX CHCTEM
MEXAHOCKJIAAAJbHOI0 HENOTOKOBOI0 BUPOOHUIITBA

5.4.1 Ilpoexmyeannsa mpancnopmuoi cucmemu

Ha BupoOHM4IN JUISHII 11€Xy BHUKOHYIOTBCS PIi3HI TPaHCIIOPTHO-
3aBaHTa)XyBaJIbHI Ollepalli; 3aBaHTAKEHHsA HamiB(aOpuKaTiB, 3arOTOBOK 1H-
CTPYMEHTY, IPUCTOCYBaHb 1 BUPOOIB I 30epiraHHs Ha CKJIaJli iX BUBAaHTaKCH-
HS Ha BUMOTY; MIEPEMIIEHHS [IUX BaHTAXIB 3 CKJIAIy 10 poOOYMX MICIb (CKia-
JTATBHUM OTEpaIlisiM, BEpcTaTaM) 1 Ha3aja, a TAaKOXK MiKoIepalliiiHe epeMilieH-
Hs1 MDK BepcTatamu. Ll omepaiii 311iCHIOIOTBCS 32 JOMOMOTOI0 TPAHCITOPTHUX
cucteM. TpaHCMOpTHA cHCTEMa CKJIAJAa€ThCs 3 TPAHCIIOPTHUX 3aCO0IB s AOC-
TaBKM BAaHTAXIB 1 3aBaHTAKYBaJIbHO-PO3BAHTAKYBAJILHUX 3aC001B, 110 3a0e3me-
YYIOTh 3B'SI30K 3 TEXHOJOTTYHUM OOJIaIHAHHSAM.

3asIe’)KHO BiJl XapaKTEPUCTHUK, TIEPEMINTYBAaHUX BAHTAXIB, MOXJIMBI pPi3HI
OCHOBHI1 BapiaHTH MOOY0BU TPAHCIIOPTHOI cucTeMH (puc. 5.1).
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[ Tapa | | manera |

‘ KOMOIHOBaHI CI-*ICTCMI-*I‘ BHIATICHH CTPYARH
1 MOP 110 ;K0no0y

EW TpaHCTIOPTHI CHCTEMIH ——{ BIJIX0/TH BHPOOHHLITBA

‘Ti.l'l{) oGepTaHHA ‘

KOPITyCHI BHIAJIEHHA CTPYAEKI
MPHCTOCYBaHHA y Tapi
‘Hi}.‘[ﬂDH ‘ | CITy THHK ‘
PLAYIHI KOHTPOJIbHO-BHMIPIOBAIbHHI
1 JTOTTOMIZKHHIT IHCTPYMEHT
IHCTPYMEHT

Pucynox 5.1 — Knacugixayis mpancnopmuux cucmem 3anedcHo 8i0 6aHmMaxcis,
WO MpPaHCROPMYIOMbCs

Sk TpaHCTIOPT 3aCTOCOBYIOTH BY3bKOKOIIIMHI 1 IIMPOKOKOMIIHI 3a1i3HIYHI
KOJIii, py4dHl 1 aBTOMaTH4HI BI3KH (pOOOKapH), elIeKTPOKApH, EICKTPOHABAHTA-
’KyBadl, MOCTOBI 1 TOBOPOTH1 KpaHH, MiIBICHI KpaH-0aJakH (3 HUKHIM yIIpaBiIiH-
HSIM), CTPIYKOBi, POJIMKOBI, KPOKOBI, MIJBICHI KOHBEEPH ISl TIEPEMIIICHHS Je-
Tajeu, MOBOPOTHI MPUCTPOI (CTOIN).

CkilaoBUMH €lIeMEHTaMHU TPAHCIIOPTHOI CHUCTEMH € 3aBaHTa)XyBaJbHO-
BaHTaXXH1 MIPUCTPOI, BOy0BaH1 O6e3rmocepeHbo B 001aiHaHHS a00 pO3TallloBaHi
nopsia mpomuciioBi poootu (I1P), mopranbHi poGoTH.

[Tpu BuOOpP1 THITIB, BAHTAXKOIMITAOMHOCT] 1 KUTBKOCTI TPAHCTIOPTHUX 3a-
co01B HEOOX1JTHO BPaXxOBYBATH PO3UICHHS TPAaHCIOPTHUX HAa OCHOBHI 1 JIOMO-
MIDXKHI.

JI0 OCHOBHUX BIJHOCSATH: MIJUIOTOBUN TPAHCIOPT, a caMe KOHBEEPH, Tpa-
HCIIOPTHI pOOOTH, €IeKTPOHAaBaHTaXKyBaul, €JIEKTPOKAPH, €IEKTPOTArayi, Kape-
TKH-OTIEPATOPH, IPUBOIHI 1 PyYHI Bi3KH, €JIEKTPUYHI Bi3KU 31 BCTAHOBICHUMU
BaHTAXOMITMOMHUMH KpaHAMH, €IEKTPONoi3 ] 6e3 Boisl.

Y MexaHOCKJIaJaJbHOMY BHUPOOHHWIITBI HailuacTille BUKOPUCTOBYIOTHCS
KOHBEEPHU: KPOKOBI1, CTPIUKOBI, TUNIACTHHYACTI JJIsI TPAHCIIOPTYBAaHHS BaJliB pi3-
HOI JTOBXMHH, POJIMKOBI JIJIsl TPAHCIOPTYBAaHHS KOPITYCHUX JieTajel 1 Tu1 ooep-
TaHHS B MiJOHAX.

OkpiM MiJJIOTOBOTO TPAHCIIOPTY BUKOPUCTOBYE IHPOKE 3aCTOCYBAHHS
MIABICHUNA TPAHCIOPT, SIKUW J103BOJIIE EKOHOMUTH BUPOOHUUY Iuiomy. Hampu-
KJ1aJl, MOHOPEJIhCOBa TPAHCIIOPTHA CHCTEMA 3 €JIEKTPOBI3KAMH 3 aBTOMATHUYHOIO
aZipecalli€l0 BAHTAXIB, 3aCTOCOBYETHCSI B OCHOBHOMY B MOTOKOBOMY BHUPOOHMII-
TBI.

VY HEMmoTOKOBOMY BUPOOHMIITBI IIMPOKE 3aCTOCYBAHHS 3HAXOMASTH IiJIBiC-
Hl KOHBEEPH IITOBXayl. YTPaBIIiHHS 31HCHIO€TbCS Bl EOM.

OcTaHHIM YacOM BHUKOPHUCTOBYIOTH MijiBiCHI KpaHu 3 YUIIY.

J1o AOMOMIXHUX TPAHCHOPTHUX 3acO0IB BIIHOCATH OPIEHTATOPH, aJpecy-
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Baul, ITOBXayl, CKUJAYl, MiIHOMHI CTOJIH, TOBOPOTHO-KOOPAUHATHI CTOJIU, Hif-
HOMHUKH, BUpOOHMYA Tapa.

[Tpu mpoekTyBaHHI TPAaHCTIOPTHOI CHCTEMHU MOKIIMBA KOMIIO3HITiS 3 TpaH-
CIIOPTHUX 3aC001B PI3HMUX THIIIB, aJIe BCE-TaKHW HEOOXITHO MPAarHyTH BUKOPUCTO-
BYBaTH OJIHOTUITHI TPAHCIIOPTHI 3aCO0M.

BaHTaxi TpaHCTIOPTYIOTH 3a TPAHCTIOPTHOIO CHUCTEMOIO a00 Ha CYIyTHH-
Kax, abo manerax, abo B miagoHax abo kacerax. /s kpynmHuX aeraneil BUKOpH-
CTOBYIOTH TUIaT(OPMU Ha HIKKAX.

KinpkicTh TpaHCIIOPTHHX 3aC00iB KOKHOT'O THIIA BH3HAYAIOTh, BUXOIIN
3 MAIIMHOEMKOCTI 7M€e, TPAaHCHOPTHUX ONeparliil, IKy BU3BHAYAIOTh:

_Q-Ty
q,-60

Tme (5.1)

ne Q — BaHTaXOIIOTIK, T;

Ty — cepeHsi TPUBAIICTh OJHOTO peiicy ab0 OJAHOrO LMKIY POOOTH
TPAHCIIOPTHOTO 3ac00Yy, X8.;

On — cepemHs TpaHCIOpTHA MapTis ( KUIBKICTh BaHTaXI1B, ITEPEBE3CHUX
3a OJIUH peic), T.

Bennuuna 7y BW3HAYAETHCS 3 ypaxXyBaHHSM BUKOHAHHS HACTYITHUX Tpa-
HCTIOPTHHX OTepalliii; pyX TPaHCTIOPTY J0 MICIsl BAHTa)KCHHS, BAHTAXKEHHS; PyX
3 BaHTa)XXeM; Herepen0auyeHnx 3aTPUMOK.

Yac pyxy TpaHCHOPTHOro 3aco0y BHM3HAYAIOTh, BUXOASYHM 3 JOBXKUHU
TPAHCHOPTHOI'O HUISIXY 1 IIBUAKOCTI MEPEMILIEHHS, sIKa HE TOBUHHA MEPEBUILY-
Batu 80 M/XB. IJIs MiJJIOTOBOTO TpaHCHopTy 1 50 M/XB. JJIsl MiABICHOTO TpPaHC-
TOPTY.

KinpkicTh TpaHCIOPTHUX 3aC001B BU3HAUAIOTH:

ZTme-Ke
_ =l
o = o K 52

ne — Ke = 1,2...1,6 — koedilieHT OMUTY, 110 BPaXOBY€E HEPIBHOMIPHICTh
HAJXOHKCHHS BUMOT Ha 00CITyTOBYBaHHS 32 OJIMHHUIIIO Yacy:
Ke =0,7...0,8 — koedirieHT 3aBaHTaXKEHHS TPAHCIIOPTHOTO 3aC0O0Y;
@o — epexTUBHUN pIYHUM (OHJ Yacy poOOTH MPHUNHATOI KIJIBKOCTI
o0JagHaHHs, 200.;
N — KUIbKICTh BaHTaXOIMOTOKIB, 110 00CIYTrOBYIOTHCS JTaHUM THIIOM
TPAHCIIOPTY.
KinbkicTe TpaHCHOPTHUX pOOOYMX BU3HAYAIOTH BUXOIAYU 3 KUTHKOCTI
TPAHCIIOPTHUX 3aC001B, III0 BUMATalTh 0OCIYTOBYIOUOT0 TIEPCOHAITY.
SK TpaHCHOPTHO-3aBaHTAXYBAJIbHUI NPUCTPIHA MMIMPOKOrO MOLIMPEHHS
HAOyJM TPOMHCIIOBI poOOTH 1 MaHImynsTopu. Ha pucyHky 5.2 mogana kiacu-
¢ikariss IpPOMUCIOBUX POOOTIB 3 MOALIOM iX Ha MIJUIOrOB1 1 MiABICHI.
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TpaHcriopTHI poGoTH

J

ITigsicHi

KoHconIEHO-KpaHOBI

MOHOpENbCOBI I@

Pucynok 5.2 — Knacughixayis mpancnopmuux pooomie

ITignorosi

Be3penbcosi

CyyacHi IpOMHCIIOBI pOOOTH OCHAIIYIOThCS MIKPOKOMIT'TOTEpaMH, CEHCO-
PHUMH TIPUCTPOSIMH, IO JTO3BOJISIOTH MIATPUMYBATH TOCTIHHY CXEMY 3aXOIl-
JIEHHS, 1 MPUCTPOSIMU TEXHIYHOTO 30pYy, MPU3HAYCHUMHU 7S iAeHTU(DIKaIli, BU-
3HAYCHHS MICIIE3HAXOXKEHHS 1 Opl€HTaIlli 00'€KTIB, a TAKOX KOHTPOJIIO PO3Mi-
piB.

[TpomucioBi poOOTH 4aCTO BUKOPUCTOBYIOTH SIK TakKi, 10 CTUKYIOTh MPH-
CTPOi TPAHCTIOPTHOI CUCTEMH 3 TEXHIYHUM OOJa HAHHSM.

MakcumalibHa KUTBKICTh TEXHOJOTIYHOTO OOJaJHAHHS, M0 OOCIyTrOBY-
€THCS OJHUM MIPOMUCIIOBUM POOOTOM, HE OLblie 4 IIT.

3a CTPYKTYPHOIO O3HAKOI PO3PI3HIIOTH HACTYITHI POOOTHU30BaH1 KOMILIE-
ke (puc. 5.3):

— OJIHOIO3UIIIHHI — MOy (BEpCTaT — pOOOT, CKIIaaIbHUN CTeHT — pOOOT 1
T.J.), IO BKIIOYAIOTHh OJUH POOOT IO KOMIUIEKCY 3 OJUHUIICIO TEXHOJIOT-
yHOTO 00JIaiHaHHA (pHc. 5.3 a);

— TpYMNOBI, SIKI BKJIIOYAIOTh OJMH pOOOT, OOCIYTrOBYIOUHM Tpylny TEXHOIOT1-
gHOTrO 0OMasHaHHs (puc. 5.3 6);

— 0araTomo3uiliiiHi, Taki, M0 BKJIIOYAIOTh TPYMy POOOTIB, SIKI BUKOHYIOThH
B3a€MO3B's13aH1 a00 (yHKIlI, SKI B3a€EMHO JOMOBHIOIOTh, HAIPUKIIAJ,
OJIMH 3aBaHTAXy€ BEPCTAT, IHIINIA HOTO po3BaHTaxye (puc. 5.3, B).

T3k N =

| | | T

| ||TO-—r|P——TO| 2

o | | t

| LTO | | >—{np

L _ C L t ¥ _ L _
a 4] 8

1IP — npomucnosuii pooom; TO — mexuonoziune 061a0HAHHSL
— donomidiche 00J1a0OHAHHS

Pucynox 5.3 — Ilnamysanvni piwienns pobomu3o8aHux KOMNIEKCia
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5.4.2 Ilpoexmysannus agmomamu3o06anoi cucmemu iHCMpyMeHmMaa1bHOo20
3a0e3neueHns

Pizanpawmit iHCTpyMeHT miist BeperariB 3 UITY, Ha sskux 0OpoOIsItoThCS 3a-
TOTOBKHM CKJIAJHUX JI€Tajel MMPOKOi HOMEHKIATypU TMOBHUHHI BOJOIITH BHCO-
KOO Pi3aJIbHOIO 3JJaTHICTIO 1 HAJIMHICTIO, YHIBEPCAJIBHICTIO. 3aCTOCOBYIOThH Oa-
raToIIbOBUH KOMOIHOBAHMM 1 PEryJIbOBaHHMK 1HCTPYMEHT 3 €JIeMEHTaMH IS
cTiiikoro hopMyBaHHS 1 IpOOJICHHS CTPYXKKH, 110 HE 3aBa)Ka€ aBTOMATUYHOMY
LIUKTy poOOTH BepcTaTa. IX BHUIOTOBISIOTH 3 TBEPAMX 1 HAJATBEPAUX CIUIABiB,
HMIBUAKOPI3JIBHOL CTaNl 3 OKPUTTSIM, MIJAAI0Th 3aTOUYBAHHIO aJIMa3HUMU KPY-
TaMH.

JIOTIOMI>KHUM THCTPYMEHT TTOBUHEH 3a0€3MEeYUTH MIBUJKY 1 TOUHY 3aMiHY
pi3ajgbHOrO IHCTPYMEHTY, HOr0 HACTPOMKY 1033 BEPCTATOM, PETYIIOBAHHSAM I10-
JIO’)KEHHS Pi3aJIbHOT KPOMKH.

CucreMa 1HCTPYMEHTAJILHOTO 3a0€3MEUEHHsS] aBTOMAaTU30BAaHOTO BUPOO-
HULTBA BKJIIOYAE: CKJIAJ IHCTPYMEHTY, BIIJJICHHS 3a BIAHOBJIEHHSAM 1HCTpyMe-
HTY, JUISTHKA pO3MIPHOT HACTPONKH 1THCTPYMEHTY, TYHKT MOr0 KOHTPOJIIO, BiA1-
JICHHSI PEMOHTY.

OmnepatuBHe 3a6e3ne4eHHs iHCTpyMeHTOM BepcTaTiB 3 UIlY 3miiicHIOETh-
cs 3 UITY 3piiicHIoeThCst 200 aBTOONEPATOPOM, a00 CaMHM MarasuHOM BepCTara.

JInst epekTUBHOI poOOTH CUCTEMHU 1HCTPYMEHTAJIBHOIO 3a0€3ME€YEHHS BU-
KOPHUCTOBYIOTh KOJJOBaHUM IHCTPYMEHT, YMUM CTBOPIO€ 010J110TEKY IHCTpYMEHTA-
JHHUX JTaHUX.

JlocTaBKy 1HCTPYMEHTY 10 OOJIaHAHHS 31 CKIIATy 3MIIHCHIOE TPAHCIIOPT-
HOIO CHCTEMOIO MEXaHOCKIAATbHOI JiTSTHKH.

Ha po0oui no3uiii IHCTpyMEHTaIbHI OJIOKU IMOCTYHAaTh B KACETAX B I€-
BHOMY IOJIOKEHHI.

VY po0oTH30BaHOMY KOMIUIEKCI MPOMUCIOBHM poboT Oepe OJIOK 3 TapH 1
yKJIaaa€e Ha mpoMbKHUHM cTul. [loTiM 3HIMae Horo 3 BepcTaTa i IoMilae B Tapy.
[Ticns nporo 6epe HOBUH OJIOK 3 MPOMDKHOT'O CTONY 1 BCTAHOBIIFOE MOT0 Ha PO-
6oue Micre.

[IpaBUIBHICTH YCTAHOBKM KOJJOBAHOTO 1HCTPYMEHTY TiepeBipsieThess EOM,
sKa Mo/Ia€ KOMaHay aBTOONEPATOpY.

5.4.3 Ilpoexmyeannsa aemomamu306anoi cucmemu KOHmMpoio

B ymoBax aBTOMaTH30BaHOr0 BUPOOHUIITBA HA MEPIINH TUIaH BUCYBAIOTh-
Csl 3aBJIaHHS aBTOMATH3allli KOHTPOJIBHUX OMNEpPAIliil MUITXOM BUKOPUCTAHHS aB-
TOMAaTU30BaHUX MPUCTPOIB PI3HUX THIIIB, IO TO3BOJSIOTH MOHU3UTH TPYIOMIiC-
TKICTh KOHTPOJTIO 1 M1ABUIIUTH HOTO SKICTh.

3HauHul e(EKT MOCATAEThCS TMPU BUKOPHUCTAHHI MPHUCTPOIB aKTHBHOTO
KOHTPOJIIO, 1110 JI03BOJISIIOTh KOHTPOJIIOBATH MapaMeTPH SKOCT1 B MPOIIECi BUKO-
HaHHSI TEXHOJIOTTYHUX OIepariii.

[Iupoxe 3acTocyBaHHS OfepKaTu KOHTPOIHLHO-BUMIPIOBAIbHI MAIIVHU 1
CrieliajibHi BUMIPIOBAJIbHI TOJIOBKH, 3MOHTOBAaHI B 1HCTPYMEHTAJILHOMY OOJIS-
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MOBYBaHHI, SIKE€ MOX€E PO3MIIILYBATHCS B Mara3uHi IHCTPYMEHTIB Ha BEPCTATI.

[TepcrieKTUBHUM HANpPSIMKOM CKOPOYEHHSI TPYAOMICTKOCTI KOHTPOJBHUX
orepariii NUITXOM 3MEHIIEHHS 1X KUIBKOCTI € BUKOPUCTAHHS CHUCTEM aJallTHUB-
HOT'O YNPaBJIIHHS MPYXHUMH MEPEMIIIEHHIMHI TEXHOJOTTYHOT CUCTEMU 3aBISIKU
3MiHI pO3MIpY CTaTUYHIN 1 TMHAMIYHIA HACTPOUIIl TEXHOJOTTUHOrO 00JIaIHAHHS,
a TakoX 0araTOBUMIPHI aIallTUBHI CUCTEMH, IO J103BOJISIOTh YIPABISATH OAHO-
YacHO JEKUTbKOMa YNHHUKAMHU.

KonTponp sxocti BUpoOiB B aBTOMaTU30BAaHOMY BHUPOOHHUIITBI, BPaxoBY-
10un xapaktepuctuku BepctaTiB 3 UITY (cTabuUIbHICTH )KOPCTKICHOT XapaKTepu-
CTHKH B 4Yaci, BIUTUB TEIUIOBUX JedopMaliiii Ha pe3yabTaTh BUMIPIOBaHb, PO3Mi-
PHY CTIMKICTh IHCTPYMEHTY), MOK€ OyTH CKOPOUYEHUM LIJISIXOM BUKOHAHHS OIle-
pariii KOHTPOJIIO OHOTO a00 JEKUIBKOX PO3MIpIB JeTail 3 HAMMEHIIUMH JOTY-
CKaMH Ha 0OpOOKYy, HE BUKOHYIOUM KOHTPOJIIO PEIITH PO3MIpIB, 3a SIKUMHU OLli-
HIOETHCSI TOYHICTH BCI€T AeTal.

3BakaroyM Ha HACUYEHICTh BUPOOHMUIITBA KOHTPOIHHO-BUMIPIOBAIbHUMHU
3aco0amu, B 1€XaX CTBOPIOIOTHCS KOHTPOJBHO-NIEPEBIPOYHI MYHKTH, B SIKHUX
3MIMCHIOIOTHCS Omepallii MepeBIpKy BUMIPIOBAIBHUX 3aco0iB, HArIsAay 3a iX
eKCIUTyaTalll€ro, IHCTPYKTaXy OIEepaTopiB, BUSBJICHHS Opaky 1 HMOro mpU4YMH,
MIPOBEICHHS CUCTEMAaTUYHOT'0 BHOIPKOBOT'O KOHTPOJIIO BUPOOIB.

6 CHEHIAJIbHA YACTUHA ITPOEKTY

CrnermianbHa 4acTUHA € OOOB'SI3KOBUM PO3/LJIOM KOXHOTO JUIUIOMHOTO
MPOEKTY 1 TMpU3HAYEHA JUIs TMIABUINEHHS SKOCTI MIJTOTOBKH 1HXEHEPIB-
MEXaHIKiB 3a TEXHOIOTI€I0 MANIMHOOYJyBAaHHS. [i METOI0 € HayKoBE JOCTi-
JDKCHHSI OJTHOTO 3 TEXHOJIOTIYHHUX a00 KOHCTPYKTOPCHKUX MHUTaHb. BoHA € mpo-
JIOBKEHHSIM TEXHOJIOTTYHOT 200 KOHCTPYKTOPCHKOI YaCTHH 1 PO3TAIIOBYETHCS 32
BiJIMOBIAHMMY YaCTMHAMHU. [l IPUBIACHIOETHCS MOPAAKOBMI HOMEpP 3a MicLeM
3HaXOJKEHHA B 3anucui. Tema cnenyactuHu popmyeThes kepiBHUKOM J[IT pa-
30M 13 CTYJCHTOM 1 3aTBEP/IXKYETHCS Pa30M 3 TEMOIO TUIJIOMHOTO TTPOEKTY.

CrierryactHa 10 AMIZIOMHOTO MPOEKTY MOXKE PO3POOISTHCS 32 HACTYII-
HUMU OCHOBHUMH HaIPsIMaMHU:

- HAyKOB1 pO3pOOKH 3 TeMaTUKH, kadeapu abo BIAAUIIB 3aBOIB 1 HAaIpaB-
JIEHO1 Ha JOCIIIKEHHS a00 BIPOBAKEHHSI (OCBOEHHS) HOBUX, MPOTPECUBHUX
TEXHOJIOT1YHUX MPOIIECIB;

- HaykoBa po3poOka y cepi TexHOIOorii BUpOOHUIITBA JIeTalleld MallluH,
MOB'SI3aHUX 3 MIABUIICHHSIM SIKOCTI BUPOOIB MpuU BUKOHAHHI 0OpOOHMX orepa-
111, aBTOMATH3AII€r0 TTPOIIECiB OOPOOKH Ta 1H.;

- HayKOB1 pO3po0KH y c(epl OCHAIIEHHS (OKpEMHX BY3JIIB OOJaJHAHHS,
IPUCTOCYBaHb JUIsi 00poOKku abo 30ipku, 0OpOOITIOBANIBHUX IHCTPYMEHTIB a00
OPUCTPOIB, BUMIPIOBAJILHUX MPUCTOCYBAHb 1 1H.) 1 iX TEXHIKO-€KOHOMIYHE 00-
IPYHTYBaHHS.

70



OxkpiM 1BOTO, 31 CEHIAIbHOI YaCTUHU MPOEKTIB MOKYTh BUIABaTUCA 3a-
BJIaHHS, TIOB'SI3aH1 3 PO3paxXyHKaMH a00 TEOPETUIHUMU JNOCTIPKEHHSIMU PI3HUX
TEXHOJIOTIYHUX TIPOIIECIB, BY3JIIB MEXaHI3MiIB, OOJIaJIHAHHS, TEXHOJOTTYHOTO
OCHAIIIEHHS 1 T.II., 13 CTBOPEHHSM HOBHX 1H)KEHEPHHUX METOJIIB PO3PAXyHKY BY3-
JB, IPUCTPOIB 1 T.1.

OO0'em cnemjanbHOi yacTUHU NMOBHHEH ckiazatu 10...15% 3arampHOro
00'eMy TUIUIOMHOTO MIPOEKTY, 110 BiAmoBigae npubauzuo 15...30 apkymam ¢o-
pMaty A4 1 Ma€ HaCTYIIHY CTPYKTYpY:

1) aHani3 JOCATHYTOrO PiBHS TEXHIKM 3a MaTepiajJaMH TEXHIYHOI JliTepa-
TypH, METY, 3aBJaHHS, a TaKOX BHCHOBKIB 3a JIiTEPaTypHUM oOrisaoMm [2.4]
(5...7 apk.);

2) METOAMKA TMPOBEICHHS TCOPETUYHUX a00 EKCIIEPUMEHTAIBHHUX JOCTi-
TKCHB,

3) TeopeTnyHUX po3podkH (3...7 apk.);

4) npakTHUHUX po3pooOku (4...10 apk.);

5) BUCHOBKH.

['padpiuyna yacTuHa MICTUTH JBa 1 Okl apkymiiB dopmaty Al. Ilepmmii
apKyIll € MJIAKaTOM, SIKUH MICTUTD:

- TEMY;

- METY 1 3aBJIaHHS POOOTH;

- UTFOCTpallii 10 aHami3y JITepaTypHUX JKEPeIT;

- UTroCcTpallii 10 TEOPETUYHOT YaCTUHH POOOTH.

Ha npyromy i mojgaiapIiuX JIMCTaX CHEIYACTHHH HABOIATHCS KPECICHHS
BUKOHAHHX PO3POOOK.

3a TeMOI CHEIYacCTUHU CTYACHT MOXKE€ BUKOHATH OJIHY a00 JeKUIbKa Iy-
OJliKalii B CTYAEHTChKHX 30ipKax HAyKOBUX Mpallb. Anpo0arito TeMH JTOLULIbHO
MIPOBOJIUTH Ha KBITHEBIN CTYJEHTCHKIM HAYKOBO-TEXHIUHIN KOHpepeH . Akio
3a MaTepiajlaMH CHEIYaCTHHH TUIAHY€EThCS T0/1ada CTYACHTChKOI HayKOBOi pO-
00TH Ha KOHKYpC, TO, 3a pileHHsAM Kadeapu, Habip TEKCTy 3AIHMCHIOETbCS Ha
EOM

VY cnucky JiTepaTypu crieyacTUHA HE BIJIOKPEMITIOETHCS B PO3/ILI, IPOTE
MOBUHHA MicTUTH rocuiianHs Ha 10...30 miTepaTypHUX JKeped.

7 OPTAHIBAIIIMHO-EKOHOMIYHA YACTHUHA ITPOEKTY

VYenimHe (QyHKUIOHYBaHHS MNIAIPUEMCTB OYAb-KOi (POpMHU BIACHOCTI
THX, 110 TPOBOJISATH MATMHOOYAIBHY MPOAYKIIIO, B YMOBaX PEryjib0BaHOI PHUH-
KOBOi €KOHOMIKH 3B'sI3aHO, TIEPII 3a BCE, 3 MPUCKOPEHUM BIIPOBAI>)KEHHSIM HOBOI
BHCOKOMPOYKTUBHOI TEXHIKH 1 MEPEOBUX TEXHOJIOT1H, IK OCHOBU IMiABUIIICHHS
e(eKTUBHOCTI BUPOOHUIITBA 1 3pOCTaHHsS MPUOYTKIB MiANpUEMCTBA. Brpona-
JDKEHHSI TEXHIYHUX HOBOBBEICHH 3B'A3aHE, K MPABUJIO, 13 3HAYHUMHU JOJATKO-
BUMH BUTpaTaMU PECypcCiB, TOOTO CIIPUYHUHSIE 32 COOOI0 JOJATKOBI BUTPATH BU-
poOHulTBa. ToMy OyIb-SKUil 1H)KEHEPHUN MPOEKT (1HKEHEpHE PIIIeHHS) CIiA
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pPETENBbHO OOIPYHTYBAaTH €KOHOMIYHMMH PO3PAXYHKAMH 3 THUM, 00 NpPHU MiHI-
MaJbHUX BUTpATaX BHUPOOHHYMX. pecypciB abo mpu 3ajaHiii BETUYHHI BUTPAT
OTpUMATH MaKCUMaJIbHUI BUPOOHUYMI pe3yabTaT 1 IpUOyTOK MIANPHUEMCTBA.

VY IUMIOMHOMY MPOEKTI Ha MIiACTaBl TaKWX PO3PAXYHKIB CTYJICHT MOBH-
HEH 3/11IMCHUTH BUOIp 1 EKOHOMIYHY OILIIHKY YXBaJICHUX KOHCTPYKTUBHUX, T€XHI-
YHUX 1 TEXHOJOIIYHUX pillleHb, OOIPYHTYBATH BHUCHOBOK MPO JOLUIBHICTH iX
IPaKTUYHOI peaizarlisi.

JIMTIoMH1 TIPOEKTU CTYAEHTIB cnerianbHocTed 7.090202 — mpoekt (pe-
KOHCTPYKIIiSl) MEXaHIYHOTO0 a00 MEXaHOCKIAJAAIbHOTO 1I€Xy MAIIMHOOYIIBHOTO
3aBOJLY.

3aJIe’KHO BIJl TEMH JUIUIOMHOI'O MPOEKTY 3MICT HOr0 €eKOHOMIYHOI YaCTH-
HU MOJK€ MaTH TIE€BHI O0COOJMBOCTI 1 BCTAHOBIIIOETHCS 32 y3T'OJIKEHHSIM 3 KOHCY-
JHTAHTOM 32 JAHOI0 YaCTUHOIO MPOEKTY.

[Ipu po3poOIli AWIUIOMHUX TMPOEKTIB OCHOBOI  OpraHi3aiiifHoO-
€KOHOMIYHHX PO3PaxXyHKIB € TEXHIYHA, TEXHOJIOT1YHA 1 MPOEKTHA YaCTUHH. 30K-
pema:

- pe3yNbTaTH BUPIIICHHS MUTAHHS 332 BU3HAUYCHHAM ONTHUMAJIbHOT BUPOO-
HUYOi IPOrpaMH BUITYCKY BUPOOY 3 0OOB'SI3KOBUM OOJIIKOM MOIMUTY HA HBOT'O Y
BiJITTOBITHOMY CETMEHTI PHHKY;

- KUIBKICTh OAWHHIIF OCHOBHOI'O TEXHOJIOIYHOI'O 1 JOIMOMIXKHOI'O 00J1aa-
HaHHS 32 BUJAMU 3 BKa31BKOIO HOr0 XapaKTEPUCTUK (MOTYKHICTh BCTAHOBJIEHUX
€JIEKTPOJIBUTYHIB; PEMOHTHA 3JJaTHICTh MEXAHIYHOI, €IEKTPUYHOT 1 €JIEKTPOHHOT
YaCTHH; BIAMYCKHA I[1HA);

- KIIBKICTh POOOYHX MICIIb 1 TEXHOJIOTTYHOT'O OCHAIIICHHS;

- KUIBKICTb 1 BUJW NPOrpaM YIPABIIHHS JJI BEPCTATIB 3 YUCIOBHUM IPO-
rpamHuM kepyBaHHsiM (UIIK) BepcTatHMX MOAyIiB, MPOMHCIOBUX POOOTIB 1
IHIIINX 3aC00IB aBTOMAaTH3allli;

- PO3MIpH IUIOL] BUPOOHUYHX 1 CIY>KOOBO-MIOOYTOBUX MPUMIIIEHbD.

OCHOBOIO €KOHOMIYHHMX PO3PaxXyHKIB MPU BUKOHAHHI JUITIOMHOTO TIpOe-
KTY KOHCTPYKTOPCBKOTO XapaKTepy € MOPIBHSJIbHI TEXHIKO-eKCIUTyaTaIliiiHi Xa-
PAKTEPUCTUKH 0A30BOI0O 1 IPOEKTOBAHOI'O BapiaHTIB.

- Maca;

- TEPMIH CIyKO0Wu;

- YHCENbHI 3HAUYCHHSI OCHOBHUX MapaMeTpiB a XapaKTepUCTUK (rabapuTH,
POYKTUBHICTh, OTYXHICTh, PEMOHTHA CKJIAHICTD 1 T.11.);

- IepeniK, KUIbKICTh 1 OCHOBHI XapaKTEPUCTUKH JOJaTKOBOrO 00JIaJHAHHS
1 BUpOOHUYMX IO, HEOOXITHUX IS eKCIUTyaTallii HOBOT TEXHIKH;

- BiAMMyCKHA 11iHa 0a30BOi MaIlIMHHU.

OpranizamiiHuii po3ain OpraHizamiiHO-eKOHOMIYHOI YaCTUHU TPOEKTY
PO3pOOIIAETHCS CTYACHTOM Yy BIJIMOBIIHOCTI IO paHillle OTPUMAHHUX 3aBJIaHb Ha
NepeIIUIIIOMHY PaKTHKY.

VYci po3paxyHKH OpraHizaiiifHO-eKOHOMIYHOT YaCTUHU JUIUIOMHOTO TPO-
€KTy MaroTh OyTH BUKOHAHI HA OCHOBI HOPMAaTHBHUX 1 MJIAaHOBUX JIaHUX, 310pa-
HUX CTYJCHTOM Ha 06a30BOMY MIANPUEMCTBI B MEPiO MPOXOMKCHHS TTePEIHII-
JIOMHOI TIPAKTUKH, & TAKOXK Y35TUX 3 MaTeplalibHUX JKEpeN 1 MATBEPIKYIOUNX
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MIPaBUWIBHICTh PO3PAXYHKIB. 32 BCiIMa BUKOPUCTAHUMU HOPMATUBHUMHM TaHUMH 1
pPO3paxyHKOBUMHU (pOpMyJiaMH MarOTh OyTH BKa3aHi JKepesa iX OTpUMaHHS.

OO6'eM opraHizaliiiHO-€KOHOMIYHOT YaCTUHU B PO3PaXyHKOBOMY IOsiC-
HEHHI1 3aIIMCKU AUIJIOMHOT'O IPOEKTY MOBUHEH CKJIaAaTu He MeHie 30 CTOPIHOK
pykonucHoro Tekcty. O6'em rpadiuHoro Marepiaiy, 10 UTFOCTPYE 110 YaCTUHY
MPOEKTY, MOXE CKJIAJaTH 32 Y3rO/UKCHHSAM 3 KEPIBHUKOM MPOEKTY 1 KOHCYIbTa-
HTOM BiJ KadeIpyu eKOHOMIKH MPOMHUCIIOBOCTI 1...2 apkymri popmary Al.

7.1 AnaJii3 puUHKY BUPOO/IIOBaHOI POXYKILil
7.1.1. Onuc npodykmy

Y npoMy po3aiii HeoOXiTHO YiTKO 1 JAKOHIYHO BiATIOBICTH HA IMUTAHHS:

a) ki moTpebu MOKJIMKAHUIN 3aJJOBOJIbHUTU ITPOCKTOBAHUM MPOIYKT (TI0-
ciyra)?

0) Moro ocobnuBocTi i BixmiTHi SIKOCTI, SIK1 JO3BOJIATH BiJJaTH MEpeBary
HaJ loro BUpobamu (MmociayraM) KOHKYpEeHTaM.

B) HasBHiCTh maTeHTiB a00 aBTOPCHKUX CBIAONTB, IO 3aXHIIAIOTH 0CO0-
JIMBOCTI MPOEKTOBAHOTO BUPOOY (IOCTYTH), TEXHOJOTTII.

r) Yu € HaouHe 300paxkeHHsI BUPOOY, O/IepkKaHe 3a T0MOMOr0l0 HOBUX Te-
XHOJIOT1H (KpecieHHs, ¢pororpadii, eckizu)?

1) Bubip nmoniTUKy HIHOYTBOPEHHS 1 BU3HAYEHHS L[IHU BUPOOY.

¢) BuzHauenHs piBHA peHTaOEIBHOCTI MTPOTYKITI.

) PiBeHB SIKOCTI MPOAYKIIli, TEXHIKO-EKCILTyaTallliHUX XapaKTEPUCTHUK,
IIepeBaru il [u3anHy.

1) Opranizaiiisi mcasnpoIakHOTO CEPBICY.

k) Pexiiama npoaykiii (poCTieKTH, BUCTABKH, PEKJIAMHI IIIUTH).

7.1.2 Ouinka punky 30ymy

TumnoBuii nporec JOCHIKEHHS PUHKY BKJItOUae 4 eramnu:

1 36ip maHuX, sIKi JO3BOJISIOTh BUSHAYHTH:

a) YMOBH TIOCTa4aHHs, BUPOOHUIITBA 1 30yTy MPOMYKIIIi,

0) moTeHllan CBOiX MOXJIMBUX KOHKYPEHTIB: iX TOBapH, SIKICTb HMPOAYK-
1111, 3pa3KOB1 I[IHW, YMOBH MPOJIAXKIB.

2 JI>xepeno oTpuMaHHs iH(opMaIrii:

a) BJIACHI JOCIIIKCHHS;

0) MmicueBi (perioHanbH1, TEPUTOPiaIbHI) TOPTOBIl ManaTH (acoriamii miamn-
PHUEMIIIB) CBOIX raly3€BUX 1 TOPrOBUX aCOLIALIIM.

3 AHani3 1aHuX:

a) XTO, YOMY, CKUIbKH, KOJIU Oy/ae TOTOBUM KYMHUTH TMPOAYKIIIO B HaM-
ONMMKUiN 1 JOBMOCTPOKOBIM MEPCTIEKTUBI;

0) BU3HAYEHHS 3Pa3KOBOI peati3aliifHol 1IHU BJIACHOI MPOAYKIII B yMO-
BaxX KOHKYpPEHIIi.

4 Peami3zariis 3aX0/iB, 110 JO3BOJISIFOTH BUKOPUCTOBYBATH 111 J]aH1 3 KOPHUC-
TIO JIJIS T AIIPHEMCTBA.
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1.1.3 Konkypenmmnuit ananiz

VY naHoMy po3niii HeoOX1AHO 00'€KTUBHO IPOAHAI3yBaTH:

1 XT0 € HAOUTBIITUM BUPOOHUKOM aHAJIOTIYHUX TOBAPIB.

2 Sk ¥ayTh ix cnpaBu: 3 00'€KTaMM MPOJAXIB; 3 JI0XOJaMU; 3 BIPOBa-
JDKEHHSIM HOBHMX MOJIENIel; 3 TEXHIYHUM CEPBICOM (SIKIIO MIEThCS MPO MALIUHH
ab0 oOsaHaHHs); yu OaraTo yBar i 3aco0iB MPHUIAUISIOTH BOHU pEKJIaMmi CBOiX
BUPOOIB.

3 o € mpoayKIlisi KOHKYPEHTIB: OCHOBHI XapaKTEPUCTUKHU; PIBEHb SKOC-
Ti; IU3alH; TyMKa CIIOKHBAYiB.

4 SIxkuii piBEHb IIiH HA MPOAYKIIIO KOHKYPEHTIB. Y 3arajbHuX pucax (opi-
€HTOBHO) X MMOJIITHKA I[IH.

1.1.4 Cmpameczia mapkemunzy

J10 OCHOBHUX €TIEMEHTIB IJIAHY MAPKETUHTY BiJTHOCSATHCS:

1 CxeMy pO3MOBCIOJKEHHS TOBApIB.

2 IliHOyTBOpEHHS:

a) METOAMKA BU3HAYECHHS I[IH Ha TOBApU;

0) o4iKyBaHUM piBEHb PEHTAOEIBLHOCTI HA BKJIAJEHI 3aCO0M.

3 Peknama:

a) METOJIM OpraHi3allii peKjaMu;

0) BemuunHa 3ac001B, HEOOX1THHX TSI peaizallii peKkaMu.

4 Metoau CTUMYJTIOBAaHHS MTPOJIAXKIB:

a) 3a paxXyHOK pO3LIUPEHHS 30yTY;

0) 3a paxyHOK HOBUX (hOpM 3aTy4eHHS TOKYTIIIIB.

5 OpraHizaiis micJasimpoa’KHOr0 00CTyrOBYBaHHS KIIIEHTIB (1J1s1 TEXHIY-
HUX TOBapIB):

a) METOJIM OpTraHi3aIlii C1y>k0u cepBicy;

0) BeTMYMHA HEOOX1THUX ISl LIbOT'O (PIHAHCOBUX PECYPCIB.

6 d®opmyBaHHS TPOMAJICHKOI JYMKHU Mpo PipMy 1 MPOAYKIIiIO: po3podKa
METOJIMK, 1110 J03BOJISIOTH JOOMBATHUCA XOPOIIOi pemyTallii cBOEI MPOAYKIi 1
camoi (pipMH B 04aX TPOMAJICHKOCTI.

7 OrmiHKa MaTeHTHOI YMCTOTH MPOAYKINT B KpaiHax ix peanizarii y pasi
peanizalii IpoAyKIli 3a KOPJAOHOM.

1.1.5 Cmpamezia pinancysanusn

VY po3auni BUCIIOBIIOETHCS TJIaH OTPUMAHHS KOIITIB JIJIs peati3allii nmpoe-
kTy. [Ipu 11bOoMy HEOOX1HO BKa3aTH:

1 Cxitbku mOTPIOHO 3aCO01B JUIsl peasizailii JaHOTO MTPOEKTY.

2 Jlxepena (hiHAHCOBHX pecypciB 1 (popma iX OTpUMaHHS.

JxepenamMu MOXKYTb CITYKUTH:

a) BJacH1 3aco0u;

0) KkpenuTu OaHKIB,;

B) 3aJIy4eHHS 3aC001B MapTHEPIB;
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T') 3a]y4€HHs 3ac001B aKIIOHEPIB 1 TaK JaJll.
3 TepMiH 04iIKYBaHOTO TTOBHOTO MIOBEPHEHHS BKJIAJICHUX 3aCO01B 1 OTpH-
MaHHS IHBECTOpaMH J0XONY Ha HUX.

7.2 Po3paxyHOK KamiTaJbHUX BUTPAT

VY oMy po3/UTi 3TITHO 3 BUOPAHOIO TEXHOJOTIEI 1 MOTPIOHOIO KIIbKiC-
TIO 00JaJHAHHS, BU3HAYAETHCS BAPTICTh TEXHOJOTTYHOTO 1 JIOTIOMIKHOTO 00JIa-
JTHAHHS, KOHTPOJIHHO-BUMIPIOBAILHOTO OOJaJHAHHS, JOPOTOTO IHCTPYMEHTY i
NPUCTOCYBaHb; PO3PAaXOBYETHCA BapTICTh OyIliBElNb, CIOPYI 1 NepelaBabHUX
IIPUCTPOIB, BUPOOHUYOr0 1 TOCMOAAPCHKOro 1HBEHTapro. Bru3HavaeTbesl CTpyK-
Typa OCHOBHHUX (POHJIIB 1 MPOBOAUTHCS PO3PAXYHOK aMOPTHU3ALIMHUX BIIpaxy-
BaHb.

7.2.1 Po3paxynok eapmocmi 061a0HaAHHA

Kinpkicte BUpoOHMYOro 00JIaHaHHS, HEOOXITHOT'O JJIS BUKOHAHHS BH-
pPOOHUYOI IPOrpamMu, BU3HAYAETHCS MO KOKHOMY MOro BUIY (TOKapHi, CBEPAJIU-
TpH1, (ppesepHi, 1 1H.), a yCepeanHi BUIIISIAY — 3a TPylaMu B3a€MO3aMIHHHUX Bep-
ctatTiB. Bubip Tumy obiamHaHHS 1 po3paxyHOK HOT0O KUIBKOCTI MOJIaHUM B TEX-
HOJIOT'14H1M YaCTUHI IPOEKTY.

BapricTe 00saHaHHS BU3HAYAETHCA 32 MPEHCKYpPaHTOM ONTOBHUX IIIH Ha
MeTajiopi3alibHi BepcTaTy abo JaHuM 0a3oBoro mianpuemctsa. Jlo GamaHCOBOI
BapTOCTI OOJaHAHHS OKPIM MPEHCKYpPAaHTHOI BAPTOCTI BEPCTATIB BXOJATH BU-
TpaTH Ha iX TPaHCIOPTYBaHHS 1 MOHTaX B IIEXY, BUTPATH Ha SKi MPUUMAIOTHCS Y
po3mipi 10...12% Big BapTocTi 00anHaHHS. 3araiabHi BUTpaTU 00JIaHAHHS 3a-
HOCSITHCS 10 TaOJIUILl.

7.2.2 Busnauennsa eapmocmi eupoonuyoi oyoieni oinanku (yexu)

3arasibHa MJIOI[A TPOCKTOBAHOL MIISHKHU (II€XU) CKIAJAETHCS 3 IUION] BU-
POOHUYOrO MPU3HAYECHHS 1 TOOYTOBUX MPUMIIIEHD 1 3aJIEKUTH BiJl BUPOOHUYO1
CTPYKTYpH JUISHKH (1I€XH), KUTbKOCT1 00JIaJiHaHHs, rabapuTiB BUPOOiB, 110 BU-
TOTOBJISIIOTHCSI, METO[IB OpraHi3allii BAPOOHUYOTO MPOIIECY 1 T.1I.

KanitanbHi BUTpaTu Ha OyAiBiIIO 1eXy (AUISTHKM) BU3HAYAKOTHCS 3a (op-
MYJIOIO0

Kw:S-h-Ug’ (71)
Je S — moiia, 3aiMaHa 1exoM (JIIISTHKOI0), Mz;

h — Bucora OyxiBii, M;
I3 — Baprictb 1M° GysiBens, rpH.
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7.2.3 Bumpamu na incmpymenm i mexHo102iune 0CHAU{eHHA

BuTtpatu npu ykpynmHeHHMX po3paxyHKax NpUHMAalOThbCsS y BIJCOTKAX Bij
BApPTOCTI TEXHOJOTTYHOr 0 OOJaJHAHHS 1 CKIAAal0Th: y CEpITHOMY BUPOOHULTBI
3aranbHOTO MammHoOyayBanus — 10...15%, y GararocepiiHOMy BUPOOHHUIITBI —
15...20%, y cepennbo- i apioHOCEpiiHOMY BUPOOHUITBI — 6...15%, B MacoBo-
My BUpoOHUITBI — 25...30%.

C _ me'c 06op (10 15)
unemp
100

(7.2)

3 1mi€i cyMu 10 BapTOCTI OCHOBHUX 3ac00iB BkiIto4aroTh 20...30% (Ha
npuI0aHHsl TOPOroro iHCTPYMEHTY 1 MPUCTOCYBaHb TEPMIHOM CIIYXKOU OlIbIIIe
OJTHOT'O POKY).

7.2.4 Bumpamu na éupoonuyuil ingenmap

Butparn Ha BUpOOHMYMI IHBEHTAp YKPYITHEHO NMPUHMAIOTLCA y PO3MIpI
1...1,5% Bixg BapTOCTI TEXHOJOTTYHOrO 00JIaTHAHHS

mexo op (1 15)
CUHB = 6100 (73)

7.2.5 Bumpamu na 2ocnooapcokuil ineenmap

BurpaTtu Ha rocnofgapchbKuii IHBEHTap CyMapHO NPUMMAIOThCA Y PO3Mipi
1...1,5% Big nepBUHHOI BapTOCTI BCHOTO 00JIaITHAHHS:

(1- 15)

060
Cow =100 (7.4)

VY¢i po3paxyHKOBI J1aHi OAat0Thes B Tadui 7.1.

Tabauys 1.1 — Bioomicmos kanimanvHux eumpam

Cyma
. . banancoa| Hopwma .
HaiimeHnyBaHHS OCHOBHUX (DOH/IIB . .. | aMOPTU3aLIHHIX
BapTICTh, [AMOPTHU3AILI], BiIDAXYBAHE
TPH. % PaxyBatb,
TpH.
1 Bynisni i ciopyau 8
2 O6magHaHHS:
a) BUpOOHWYE 24
B) MiIHOMHO-TPAHCTIOPTHE 24
3 [HCTpyMEHTH 1 IPUCTOCYBAHHS JOPOT1 40
4 TuBeHTap:
BUPOOHUYHUIA 40
rOCIOAAPChKUN 40
Ycboro:
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7.3 Po3paxyHOK ekcIIyaTaliiiHMX BUTPAT
7.3.1 Po3paxynok Kinbkocmi npauieHukie oinanku (yexu)

Jlo mpaiiBHUKIB JUISHKU (1I€XW) BIAHOCATBCA poOOUl, 1HXXEHEPHO-
TEeXHIYHI po00Yi, 110 CITyX,aTh, MOJIOAIINNA 00CITYrOBYIOUNI TIEPCOHAN, YUHI.

3a 11eX0BOI0 03HAKOI0 POOOUl MOJUISAIOTHECS HA OCHOBHUX 1 JOMOMIXKHUX.
Jlo OCHOBHMX BIIHOCSTHCS PoOOUl, IO BUKOHYIOTH — omepallii 3 6e3mnocepe-
HBOTO BUTOTOBJICHHS MPOAYKIli CBOrO 1exy. Pemra po6ounx BiZHOCHTHCS 0
KaTeropii JONOMIKHHX.

Po3paxynok uucenvHocmi 0CHOGHUX PODOYUX

JI1s1 po3paxyHKy YHUCEIIBHOCTI OCHOBHUX BUPOOHUYUX POOOUMX HEOOXI1]I-
HO 3HATH TPYJAOMICTKICTh MPOrpPaMH OCHOBHOTO BUPOOHUIITBA, MIMCHUI (DOHT
gacy OJJHOr0 po004oro, Koe(imieHT BUKOHAHHS HOPM.

TpynoMICTKICTh TIpOrpaMu JUISHKHU (1I€XU) CKJIAIA€ThCsl 3 BUTpAT Ipalll
Ha BUPOOHMIITBO MPOYKIli B HOPMO-TOJMHAX 32 BCIMa BUPOOAMU IJIAHOBAHOTO
nepioAy 1 po3paxoBYeThCS 3a POPMYIIO0

T=YN,t,, (7.5)

ne N,; — KUIbKICTh TOTOBUX BUPOOIB OAHOIO BUIY IPOrPAMH, IIT.;
t,m — TPYAOMICTKICTb OJTHOT'O BUPOOY, HOPMO-TOJIUH.;
N — KUTBKICTh BHUJIIB BUPOOY B MPOTPaMI.
OOKOBUI CKJaJ OCHOBHUX BUPOOHHYUX POOOUYMX-BIAPAIHUKIB MOXKE
OyTH yKpYIHEHHI po3paxoBaHuii 3a (HOPMYII0I0

T
Pc _E’ (76)

ne @,— epextuBHUIA POHI pOOOUOro yacy B polli, BU3HAUyBaHUil 3a Qop-
MYJIOHO

o, =/71-(1-K), (7.7)

ne /[ — KUIbKicTh poO0o4uX IHIB B poll (365 AHIB MIHYC CBATKOBI 1 BUX1AH1
JHi);
Z — KUTbKICTh poO0OYOro 4acy 3a 3MmiHy, 4; Z=8 u;
K — xoeditienT, o BpaxoBy€e HEBUXOU pOOOUYMX HA POOOTY 3 peria-
meHToBaHux npuauH (0,1...0,2).
Po3paxynok uucenbnocmi 00nOMINCHUX POOOUUX
Jlo Tpymiu TOMOMIXKHUX POOOYMX BIIHOCATHCS poOOUi, 0 HE OepyTh 0e3-
MOCEPETHLO1 yJacTi B 3IMCHEHHI TEXHOJOTIYHUX MPOIIECIB MPU BUTOTOBIICHHI
OCHOBHOI MPOAYKUIT 1eXy, Kl 3aiHATI 00CIYroByBaHHSIM OCHOBHOI'O BUPOOHHU-
IITBA.
[{umu pobounMu € cirocapi 3 peMOHTY OO0JIaIHAHHSA, MACTUILHUKH, I10-
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PHUKHU, HANArOKyl0Th, KPAaHIBHUKH, €JIEKTPOMOHTEPH, 3aTOUYBAIbHUKHU, KOMI-
PHUKH, TPAHCTIOPTHI Ta 1HIII poOOUi.

Po3paxyHok moTpeOu AOMOMDKHUX POOOYMX MPOBOAUTHCS HA OCHOBI
BCTAHOBJICHMX HOpMaTHUBIB a00 301ubiieHe Ha 20...30 % Bix 4rcenbHOCTI OCHO-
BHUX BUPOOHUYHMX POOOUMX (MEHIIE — JJIs1 APIOHOCEPIMHOrO 1 OJUHUYHOIO BH-
POOHMIITBA, OLIBIIE — IS MACOBOTO BUPOOHUIITBA).

Po3noaun 1onomMikHUX poOOYMX Ha TPyNH MPOBOAUTHCS 3a iX MUTOMOKO
Barol0 B 3arajJlbHOMy CKJIaJi: citocapi-peMoHTHukn — 25...30%, cmrocapi-
enektpuku — 12...13%, nanaromxkyiors — 30...35 %, komipHuku — 6...8%, Tpa-
HeropTHI poboui — 20...25%. Ilicist monepenHix po3paxyHKiB YUCEIbHICTh J10-
MOMDKHUX POOOYMX YTOUHIOETHCS 3QJIEKHO B1Jl BAPOOHUYO1 JOIIHHOCTI.

Busnauennsa uucenvnocmi inwiux Kamezopiii mux, wio npayooms

Jlo 11i€i Tpynu BITHOCSTHCS KePIBHUKH, (PaxiBii 1 ciyxOoBi. [Ipu ykpy-
MHEHUX PO3paxyHKax iX BITHOLIEHHS /0 3arajbHOI KUIBKOCTI poOOYnX (OCHOB-
HUX 1 JOMOMDKHHUX), TP YUCEIBHOCTI ocTaHHIX He Ouibine 200 oc., MOXKHA
NPUIHITH HACTYITHUM: KepiBHUKH — 12%, daxiBui — 2,5%, ciyx00B1i — 1,6%.

VY Mmexax onepkaHoi YUCENBHOCTI CKIIAJIA€ThCS IITATHUN PO3KIIA JIIJISTH-
KM (LIEXH).

7.3.2 Po3paxynok ¢honoy 3apoodimuoi niamu

®oHj 3apo0ITHOI JIATH PO3PAXOBYETHCSA 3a KATEropisiMU THUX, IO Mpa-
IIIOFOTh, a TIOTIM 3BOJUTHCS 10 PIUHOrO (GOHAY 3apOOITHOI IIaTHI AUISHKH (11e-
Xy).

[Tpsmuii ¢onza 3apoOITHOI TUIATH POOOUYUX-BIAPAIHUKIB BU3HAYAETHCS 3
TPYJAOMICTKOCTI pidyHOI MPOrpaMu BUIYCKY BHPOOIB (zeranei), roIMHHOI Tapu-
¢bHO1 cTaBKK poOOYOro mepIioro po3psaay, TapudHoro koedirieHra pooiT.

[Tpsmuii hona 3apoOITHOT MIATH POOOUYNX-TIOYACOBUKIB PO3PAXOBYETHCH,
BUXOJIA4YM 3 JIMCHOrO (pOHIY yacy poOOTH OJHOrO poOOYOro; YHUCEIBHOCTI Po-
00YMX-T10YACOBUKIB; TOJUHHOT Tapr(pHOI CTABKK pOOOUYOro-1ovyacoBUKa MepIio-
ro po3psny i CepeHbOTO TapudHOro Koe(biuieHTa

Cyma mpemii po3paxoBy€eThCsI Ha MIACTaBI IIF0YOTO MPEMiaIbHOTO TOJIO-
KEHHS B 11€XY, Jie CTY/IeHT MPOXO/HB MPAKTHKY. [1 po3Mip He TIOBMHEH MEPEBHU-
mryBatu 40% mnpsamoro GoHy 3apoOITHOT TUIATH.

JomnaTta 10 npsMoi 3apoOITHOI MJIaTHI BKJIIOYAE MPEMii, TOIUIaTH 3a po-
00Ty B HIYHMI Yac, CBATKOBI 1 BUXIJIHI JIHI, 32 KEPIBHUIITBO OPUTraior0, HaBYaH-
HS YYHIB 1 T.M. YKPYIHEHO JJIsi OCHOBHMX pOOOYMX IIi JOIJIATH CTaHOBJIATH
35...40%, a ma qonomikHUX — 25...30%. IIpu boMy HaABOJIUTHCS IIKaJIa TIpe-
MIIOBaHHS 3 MOKa3HUKAMH, 32 SIK1 BUTUIAYyIOTh TIPEMii.

JlonatkoBa 3apruiata OepeThCs y BIJICOTKAX BiJ, OCHOBHOI 3aJI€KHO BiJ
TPUBAJIOCTI BiANYCTKH — 3,4; 6,4; 5,4% BIANOBIAHO BENIUYUHI BianmycTKu 24, 18,
15 nuiB.

®oHJ 3apo0ITHOT TUIATH € CYMOKO OCHOBHOI 1 JJ0JIaTKOBOI 3apO0ITHOI IJ1a-
TH.

PesynbraTu po3paxyHky 3BoAsAThCs A0 Tadnuup 7.4, 7.5; 7.6.
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71.3.3 Bumpamu Ha 0CHOGHI i donomircHi mamepianu

Jlo rpynu maTepiadbHUX BUTpAT Ha BUPOOHUIITBO BXOJSATh OCHOBHI MaTe-
pianu, KymyBaJibHi, HamiBGaOpUKaTH, 1110 KOMIUIEKTYIOTh BUPOOH, 1 TOMOMIKHI
MaTepiau.

Butpaty Ha OCHOBHI MaTepiaau BH3HAYAIOTHCS, BUXOJSYU 3 PIUHOI MOT-
pedu 1 MpelcKypaHTHUX LIiH.

Butpatn Ha HamiBdaOpukaTu (BIJIMBaHHS, MTOKOBKU Ta 1H.) pua0aHi y
MOPANIKY Koomeparlii 1 Ha HamiBhaOpuKaTh BJIACHOTO BUPOOHMIITBA BH3HAYA-
IOThCS1, BUXOSYM 3 iX PIYHOI NOTPEOU 1 BIATOBITHUX I[1H:

Cyu= Womr - N - Wonr.orx * NOTX’ (78)

ne N — moTpiOHa KIIbKICTh MaTepialy, KT, T;
[, — oTITOBA IiHA MaTepiany, TPH.;
or.orx — ONITOBA I[1HA BIAXO/IB, TPH.

Jlo oxepskaHuX BUTpAT Ha MaTepianu 1 HamiBpaOpuKaTu MarOTh OyTH J10-
naH1 TpancnoptHi BuTpatu (6...10% Big npelickypanTta BapTocTi abo 06a30BOro
3aBONY).

3picT BUTpAT Ha MaTepiand 1 HamiB(aOpukaTu opopMIIIE€TbCS Y BIIOMOCTI
(Tabm1.7.2).

Tabnuys 7.2 — Bioomicms nompebu 8 0CHOBHUX MAmMepianax, Kyny8aibHux
supobax i Hanisphadbpuxamax e1acH020 BUPOOHUYMBA

Bapricte Martepiaiis,

[ToTpeba matepianis, Kr T'pH.
HaiimenyBanus maTepiany
Ha OINH Ha Ipo- Ha OIMH Ha 1po-
BUPiO rpamy BUPiO rpamy

1 CwuposuHa i maTepianu

[ToBopoTHI Biix0u (BIAHIMAIOTHCS)

2 HamniBdabpukaTu B1acHOTO
BUPOOHMIITBA, KYNyBaJIbHI BUPOOH

Cyma BUTpaT Ha MaTepiaan

7.3.4 Bumpamu na enepzemuuni nompeou 0inanxku (uexy)

BurpaTtu Ha enekTpoeHeprio
Bumpamu na cunosy enekmpoenepzito 011 eupooHuuux yinei

3 =E-C (7.9)

SJ1.Cu. cun

ne C,; — ctaBka 3a 1 kB1/4 cioxkuroi eneprii, kBt-rox;
E — BuTpara enextpoeHeprii mpoTsarom poky, kBt/4;
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Burpara enekTpoeHeprii NpoTsAroM poKy po3paxoBYETHCS 3a GOPMYIIOL0
E=N,, ®K, K, (7.10)

ne @, — nificauii piyHuil GoHA yacy poOOTH 00JaJHAHHS, Y,
K, — cepenniii koe}illeHT 3aBaHTaXE€HHS OONafHAHHS (3TIAHO 3 PO3-
pPaxyHKOM 00JIaIHAHHSA);
K. — xoediIieHT monuTy, 10 BpaxoBy€ HEAOBAHTAXKCHHSI 1 HEOHOYAC-
HICTh POOOTH EIEKTPOIBUTYHIB (MpuiiMaeThes B Mexkax 0,25...0,3).
Bumpamu na enekmpoenepziro ona oceimnenns BU3HA4a0OTHCA 32 (Hop-
MYJI010

15-S,gy, - 2500 -1,05
3JLOCB. — 2 HiOOO 'Ccnn! (711)

e 15 — cepenHs roguHHA BUTpaTa eleKTpoeHeprii, KkBr/roxa. Ha 1 M3;
So6w — TIIOMIA AUTSTHKY (TIEXY), M2;
2500 — KUIBKICTh TOJMH OCBITJIEHHSI HA PIK PU ABO3MIHHIN poOOTI;
1,05 — xoediltieHT, 1110 BPAaXOBY€E Y€PrOBE OCBITICHHS.
Bumpamu na 600y ona eupoonuuux nompeo
VY MexaHIYHUX 1exax (JIUITHKAX) BUTPATH Ha MIPUTOTYBAHHS OXOJIOXKYIO0-
YUX P1IMH BU3HAYAIOTHCS, BUXOJSAYH 3 iX BUTpATH B Mexkax 14...18 M Ha piK Ha
1 BepcTaT mipu ABO3MIHHIN POOOTI.
Burpara Boau Ha moOyTOBI MOTPEOU PO3PaXOBYETHCS, BUXOISYH 3 BUTPAT
Ha rOCIOJIAPCHhKUNM — CaHITApHI MOTPEOU 25 11 Ha KOKHOTO MpAaIlo€ 1 KUIbKICTh
BUXOJIB KOXKHOTO Ha pik. Butpara Boau mis AylmIoBUX HpuitMaroThes 60 1 Ha
KO>KHOT'O MPAIIOI0Yoro 3a 3MiHYy.
Bumpamu na onanrweanns 0inanku

35, =02-V-C,, (7.12)

me 0,2 — xoedilfieHT, M0 BPaxoBye CEpeiHIO BUTpATy Temia Ha Im°
OIaJTIOBAJILHOI0 MpHUMIMIEeHHS (25 KaJ/Toj.), KiIbKICTh TOAWH ONaIOBAIIEHOTO
ce3ony (4000 1), TeroBigaayy 1 kr mapu B kanopisx (500) 1 mepepaxyHoOK HOro
B TOHHH;

V — 06'em OymiBii, M :

C, — IiHa TOHHH Tapu (3a JaHUMH 0A30BOr0 IMANPHEMCTBA HA MOMEHT
300py JaHUX ).

Bumpamu na cmucne nosimps

Crucne moBITpsl BUTpAYaA€ThCsl HA OO yBaHHS BEPCTATIB (711 BUIAJICHHS
CTPYXKH, OOYBaHHS JACTAJICH TMICJISI MUTTS 1 T/ 9ac CKJIAJaHHs, B THEBMAaTHY-
HUX 3aTHCKaxX Ta IHCTPYMEHTaX, a TaKoX B po3nuwitoBadax (ap6bu). Piuna Bu-
TpaTa CTUCJIOTO MOBITPS B KYOIYHUX METpax MiAPaxoBYETHCA 3a (DOPMYIIO0

Sc.e. = (112—1’3) ‘Hcm 'Bn 'K3.n.’ (713)
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ne H.,, — KITbKICTh HpI/II/IMa‘ilB JTAHOTO HaHMeHyBaHH;I
B, — BUTpATA [OBITPS OXHUM IPHAMAUEM, M /TOL.;
K, — xoediLieHT BUKOPUCTAaHHA NTpUiiMaya 3a 3MiHYy.
VY dopmyni BpaxoBaHe 30UTbLIEHHSI TEOPETUYHOI PIYHOT BUTPATH TMOBITPS
Ha 20...30% nns xomrmeHcarlii BUTOKY noBitps. [Ipu ykpymHeHUX po3paxyHKax
MO>KHA MIPUUHSATH: TIPU 00TyBaHHI BEpCTATiB BUTpaTa moBiTps — 1,5...2,0 m/49 Ha
KOXKeH BepcTar; mpu o0ayBaHHi Aetani micas MuTTs — 1,0...1,2 m/ron. Ha ogHe
BCTAHOBJICHE COIUIO; MPHU 00JIaJHAHH1 BEpCTaTa MHEBMATHYHIMH 3aTHCKAMH —
0,1...0,5 m/rox. Ha BepcTart. Cepez[H;[ Bapricts 1000 M cTHCIOro moBiTps Ge-
peTbcs 3a AaHUMH 0a30BOr0 MIAMPHEMCTBA ab0 MPEHCKYpaHTOM Ha MOMEHT
300py JaHUX

7.4 Po3paxyHOK CyMH 3arajibHOBUPOOHUYUX BUTPAT

3araabHOBUPOOHUY1 BUTPATH MOAUISIIOTECA HA MOCTIMHI 1 3MiHHI. [lo
3MiHHOI yacTuHU 3BB BiIHOCATHCS BUTpATH HAa OOCIIYTOBYBAHHS 1 yIPaBIIIHHS
BUPOOHUIITBOM, SIKi 3MIHIOIOTHCS MPSMO MPOTOPIINHO 10 3MiHU 00'eMy BUPOO-
nunrea. Jlo mocriiinnx 3BB BimHOCATHCS BUTpATH, SKI 3aJIUMIAIOTHCS HE3MIiH-
HUMU TIpU 3MiHIOBaH1 00'eMy BUpOOHUUTBA. Y CBOIO yepry noctiitHi 3BB mo-
KYyTb OyTH PO3MOAUIEHUMHU 1 HEPO3MOJAUIEHUMHU, BKIIOYEHUMH J10 CKIaay coOi-
BapTOCTI peanizoBaHoi npoaykili. @aktuyHa cyma noctiiaux 3BB posmogins-
€THCS HA BUPOOHUYY COOIBAPTICTH MPOIMOPIIHHO TPYAOMICTKOCTI (haKTUIHOTO
00'eMy BUpOOHHUIITBA.

[lepenik crareil 3araJiIbHOBUPOOHUUMX BUTPAT, X PO3PAXyHOK 1 pO3MOJILI
Ha TIOCTIHHI 1 3MIHHI 0 OPMIIIIOTHCS Y BUTIISAA1 Tabmui 7.3.

Tabnuys 7.3 - Po3paxynox cymu 3a2anbHO8UPOOHUYUX 8UMPAM, CDH.

Po3paxyHok
Crarts 3MICT BUTpAT 1 HOPMATHBHU MOCHJIAaHHS Cyma
BUTpAT JUTSL YKPYITHEHUX PO3PaxyHKIB Ha
PO3paxyHOK
1 2 3 4
3MiHHA yacTHHA
a) BapTICTh JOMOMDKHHUX MarepiaiiB
(3ManIyBallbHUX, OOTHUPATBHUX Ta
1H.), BH3HAYAETBhCS 3 PO3PAXYHKY
1 Excrinyararis | 500 rpH. Ha pik HA OAMHUINIO 00JIa]I- Crp * 500
oOnagHaHHS HaAHHS; P
0) cyma BUTpaT Ha EHEPTii0, BOAY,
napy, ra3 Juisl HaJaHHS PyXy BepcTa-
Tam
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IIpooosocenns madbauyi 7.3

3ac00iB)

1 2 3
IocTiiiHa yacTuHa
a) OCHOBHa 1 J0JaTKoBa 3apo0iTHa
iata poOOYMX, 3aHHATUX PEMOHTOM
oOnajHaHHS (PEMOHTHHUKH, CIIEKTPH-
2 IloTounui KH, HAJIAJHUKN);
PEMOHT 00J1aI- 0) BigpaxyBaHHs /10 MO3a0I0/KETHUX
HaHHS, TPAHCIIO- dbonmaiB (37,5% Big OCHOBHOI 1 10JaT-
PTHHUX 3ac00IB 1 koBoi 311)
[IHHUX THCTPY-
MEHTIB 3MiHHA YacTHHA
B) MOCIYTH IHIIUX LEXIB 3 PEMOHTY
oonagHanus (6...10% Big Baprtocti | Tabn. 7.1
obonamuanns, 15...20% Bim BapToCTI
JIOPOroro IHCTPYMEHTY)
3 AmopTtuzaris
o0aTHaHHS, .
ocriitHa yacTHHA
TPaHCIIOPTHUX Tabn. 7.1
3aco0i1B, IHCTPY-
MEHTIB
4 BapTicTh MaJo-
IIHHUX 1 THUX, 110
IBUJIKO 3HOIIY- 3MiHHA YacTHHA
I0ThCSl, IHCTPY- Tabmn. 7.1
MEHTIB 1 IPUCTO- 0,5...1% Bix BapTOCTI O0MaTHAHHS
CyBaHb
IocTiiina yacTuna
a) OCHOBHAa 1 J0JIaTKOBa 3apo0iTHA
ata TPaHCIOPTHUX poOoyux (KpaHi-
5 Excrinyarariiss | BHUKH, CTPOIIAJIbHUKH )
TpPaHCHOPTY 0) BIOpaxyBaHHA 10 I03a0OIKETHUX
donmiB (37,5% Bif iX 3apruiaTy)
B) BapTICTh JOMOMDKHHUX MarepialiB
(2...3% Bin BaptocTi TpaHcnopTHuX | Ta6m. 7.1

3MiHHa YacTHHA
') BapTiCTh MOCIYT TPAHCIIOPTHUX IIe-
XiB: 3aJI3HUYHOrO — IrpH. 32 TOHHY
rOTOBOI MPOAYKIIl, aBTOTPAHCIIOPTHO-
ro — 3TpH. 3a TOHHY T'OTOBOI MPOAYKIIii
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Ilpooosorcenns mabauyi 7.3

WS 3aHAMN, UH-
BEHTaps U MPO-
qux GOHI0B

1 2 3
7 Conepxa- Iocriiina yacTuHa Tab6xn. 7.5
HUE  IIEXOBOTO
nepcoHana a) 3apoOiTHA IIaTa KepIBHUKIB, (PaxiB-
11IB, 1110 CITY>KaTh
0) BigpaxyBaHHS 10 mo3adromkeTHux | Tadm. 7.5
¢donaiB 13 3apmiaTu kepiBHUKIB. Daxi-
BIIIB 1 CTy>KOOBIIIB
8 Conepxa- IocTiiina yacTuHa
HUE 3JaHUH, CO-
OPYXEHHUW. HH- | a) 3arajibHOIIEXOB1 €HEPrOBUTPATU
BEHTAp: 0) 3aTpaThl Ha BCIoMorareabHbie MaTe- | Tabim. 7.2
puasbl (2...3% OoT CTOMMOCTH 3/1aHUH)
9  Texymuii Iocriiina yacTuna Tabn. 7.2
PEMOHT 3JaHUU
U COOpY>KEHUM [Mpubnuzno 3% Bim BapTocTi OyIi-
BEJIb
10AmopTu3ait IocTiiina yacTuHa Tabn. 7.2

11 Pamonaimi-
3alisa Ta BUHAXI-

IMocriiiHa yacTuHA

3MiHHA YaCcTHHA

IMocTiiina
YacTHHA

JTHUIITBO 15...50 rpH. Ha OJTHOTO TpalliBHUKA
12 Oxopona IocTiiina yacTuna
nparii
100...150 rpH. Ha OJTHOTO MpalliBHUKA
Ycboro
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7.5 Po3paxyHOK KaJbKyJsllii co0iBapTOCTI MpoayKii

Kanekynsitis cobiBapTocTi poaykirii opopmiisierbest y Buai Tadmuii 7.4.

Ckuan crared KalbKyJsUii Moke OyTH 3MIHEHHUI BIATIOBIIHO JO NPUUHSTOL
Ha 6a30BoMY mianpueMctBi (pipmi). [lanuBo 1 eHeprist 1y TEXHOIOTIYHUX MOT-
ped BpaxoBYEThCS B KAIBKYIIALI, SIKIIO TaKUM ke 00K € Ha 6a30BOMY MiIPH-

eMmcTB1 (¢ipmi). [HakIe BOHU BXOASTH J0 CKIIATy KOIITOPUCIB 3araibHOBUPOO-
HUYUX BUTPAT.

Tabauys 1.4 — Kanoxynayia cobisapmocmi npoOoykyii, epH.

. . bazoBuit 3HMKeHHS (-)
HaiimenyBaHHs cTateit . 3a mpoeKToM| _~.
BaplaHT 301IbIIeHHS (1)
1 2 3 4

1 CupoBuHa i matepianu (3a BUpaxyBaH-
HSIM BI1JXOJIIB)

2 TTanuBoO 1 €HEPTis IS TEXHOJIOTIYHHX
inei

3 OcHoBHa 3apo0iTHA IJIaTa BUPOOHUYHUX
pobounx

4 JlonaTtkoBa 3apo0iTHA 11aTa BUPOOHHU-
YUX poOOoUnX

5 BimpaxyBaHHS 10 032010 KETHHX (OH-
B

6 3arasbHOBUPOOHMYI BUTPATH, B T.U.
3MiHHA YaCTHHA, TIOCTii{HAa YacTUHA, SKi
PO3MOIIISIOTHCS

7 Pa3zom BUpoOHNYA cOOIBAPTICTh

8 AIMIHICTpAaTHBHI BUTPATH

9 Butpatu Ha 30yT

10 Pa3om omepamiiHuX BUTpaAT

11 ITpubyTox

12 OmrroBa miHa

13 T1/1B

14 BinmyckHa miHa

7.6 Po3paxyHok e)¢eKTUBHOCTI MPOEKTY

3A1HCHIOETHCS BU3HAUYEHHSIM CUCTEMHU MMOKA3HUKIB.

7.6.1 Po3paxynox npudymekie i penmaodenvbHocmi

Po3paxyHnoxk an6yTKiB 1 peHTa0eIbHOCTI 3MIMCHIOETHCS, BUXOMISUN 3 TIPO-
THO30BaHUX 00'eéMIB BUPOOHUIITBA (HA PIK), ITiH, MO CKJIAJINCSA, HA OJWHUIIIO
NPOAYKIIii, BAPOOHMUYOT COOIBAPTOCTI 1 CyMH aJIMIHICTPAaTHBHUX BUTPAT 1 BUTPAT
Ha 30yT.

Ho aI[MiHiCTpaTI/IBHI/IX BHUTPAT BITHOCSATHCS:

BUTpATH Ha 3MICT anapary yIpaBJIiHHS i cny>1<60131 BmpﬂzmceHH;[

BUTpaTH Ha YTPUMaHHSI OCHOBHHUX KOIITIB 1 HEMaTepiaJIbHUX aKTUBIB 3ara-
JLHOTOCIIOIAPCHKOT0 MPU3HAYEHHS,
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BUTpPATH 32 KOHCYJIbTATUBHI MOCTYTH;

BUTPATH HA 3B'SI30K;

BUTPATU HA BPETYJIIOBAHHA CYIEPEUYOK B CYIOBUX OpraHax;

TIaTa 3a po3paxyHKOBO-KacoBe 00CITyroBYBaHHS;

1HIII BUTPATH 3araJIbHOTOCIIOAAPCHKOT0 MPU3HAYCHHSI.

Jytst cripoliieHHsT pO3paxyHKiB BETUYHHY aJIMIHICTPAaTUBHUX BUTPAT MPHIA-
Memo y po3mipi 8...10% Big BUpoOHHUOI COOIBAPTOCTI.

Jlo BuTpaT Ha 30yT BITHOCATHCS:

BUTpaTH Ha YIIAKOBKY;

BUTpPATHU HA Tapy,

orJiaTa mparll npamiBHUKaM, 110 3a0e31e4ytoTh 30yT;

BUTpaTH Ha MEePEANpOAaXHY MiATOTOBKY TOBapY;

BUTPATH Ha BIAPSIKEHHS POOITHUKIB CITY’)KOW MapKETHHTY;

TPaHCIOPTH1 BUTPATH, MOB'sI3aH1 3 peani3aliero MpoayKIIil;

BUTPATH HA TapaHTIMHUI PEMOHT;

1HIII BUTPATH, MOB'sA3aH1 13 30yTOM MPOAYKIIIi.

OpieHTOBHO cyMy BUTpAT Ha 30yT mpuitMemo y po3mipi 2...3% Bix BupoO-
HUYO01 COO1BApPTOCTI.

Tabauys 1.5 — Po3paxyHok npubymxis

Iloxa3Huku Tuc. rpH.

1 Bupyuky Bin peanizamii npoaykiii (L{iHa BupoOy X mporpamy BUITYCKY)

2TIAB (1/6BPI)

3 Yuctuii goxin (m.1 —m.2)

4 Co0iBapTiCTh peanizoBaHOl MPOAYKIIT (BUpOOHWYA COOIBAPTICTh + HEPO3IO/Ii-
neHa yactuHa 3BB)

5 Banoswuii npubytok (1.3 —1n.4)

6 AZMIHICTpAaTUBHI BUTPATH

7 Butpatu Ha 30yT

9 ®diHaHCOBMI pe3yabTaT Bl ONepauiiHoi AisuIbHOCTI (I1.5-11.6-11.7-11.8)

10 ITogaTtok Ha mpudyTok ( 30%o0Tt 11.9)

11 YucTuit npudyrok (1.9 —n.10)

] Yuctuii npuOyTOK
PeHTabenbHICTh TPOAYKIIIT = . . ) B . x 100. (7.14)
Co0iBapTicTh peaizoBaHOi MPOAYKITiT

PentabenbHICT, BUPOOHUIITBA BUBHAYAETHCS 32 (DOPMYJIIOIO

IIu+ A

>
PBHPO6— 2100, 7.15
BIPOO T 0C (7.15)

ne 11, — guctuii npuOyTOoK Bil BAPOOHMIITBA 1 peasti3aliii MPOIyKIlii, THC. TPH.;
Ay - cymMapHa BeJIMYMHA aMOPTH3allli OCHOBHUX BUPOOHUYHMX
dboHAIB, THC. TPH.;
K — BenuunHa KanBkJIaaeHb Ha CTBOpEeHHS HOBUX 3B® nns peanizaii
MPOEKTY, THC. TPH.;

85



OC — BapricTb OOOPOTHHUX KOWITIB (MPU YKPYMHEHUX PO3paxyHKax
25...30% Big BapTOCTI OCHOBHUX (DOHIIB, THUC. TPH.)
HaGyTtoro 3HaueHHs1 peHTa0eNnbHOCTI BUPOOHULITBA HE MOBUHHO OYyTH Me-
HIIIE HOPMATHBHOT'O TOKa3HWKa PEHTA0ENbHOCTI 32 JaHWMHU 0a30BOTO MiIINpPH-
€MCTBA.

7.6.2 OKynnicmb KanimaibHUX eumpam

Po3paxyHok nepiony OKymHOCTI BUKOHY€EThCA 32 (hOpMYIIOH0

1C

Ho=———
I, +4

, (7.16)

ne 110 — nepio OKYIMHOCTI BKJIQJICHUX 3aC001B 32 IHBECTULIIMHUM TIPOCK-
TOM;

IC — cyma KoOWITIB, 10 1HBECTYIOTHCS, HAMPABISIIOTHCS Ha peajizalliio
IHBECTULIIMHOTO MPOEKTY (MPH PI3HOYACHOCTI BKJIAJ€Hb NPHUBEAEHA O CIIPaBXK-
HbOI BapTOCTI1), CKIaIA€ThCS 3 KAMITaJIbHUX BKIAJCHb.

11, — yuctuit npuOyTOK;

As — cymMapHa aMOpTH3aIlisi OCHOBHUX BUPOOHUYHX (DOH/IIB.

Po3paxyHKkoBe 3HaU€HHS MEPIOy OKYMHOCTI MPOEKTY HE MOBUHHE IEpe-
BUIIYBAaTH HOPMATUBHOI'O TEPMIHY OKYITHOCTI (3a Tajry33t0 abo 1o 6a30BOMY IIi-
IIIPUEMCTBY ).

1.6.3 Koeghiyicnm 3pocmanns npodykmuenocmi npaui

KoedimieHT 3pocTaHHs MPOIYKTUBHOCTI IMpalll po3paxoBYEThCs 3a (op-
MYJIOIO

K, =Bm 460 K, = 7} | (7.17)

bA3 1P

ne Bpp, Bgs3 — BUpOOJICHHSI Ha OJIUH pOOOYMII BIAMOBITHO B MPOEKTOBA-
HOMY 1 6a30BOMY BapiaHTax, IIT., TUC. TPH.;
Ty, Ty43 — IpOEKTHA 1 0230Ba TPYIOMICTKICTH TIPOAYKITIi.

1.6.4 Po3paxynok ponoogiooaui, ponoomicmkocmi i honooo3opocunocmi

[ToxazHuk GhoHIOBIIIAY1 PO3PAXOBYETHCS 32 (HOPMYIIOIO

@, =1, (7.18)

ne [1z — BUMyIeHa 3a pik MpoAyKIlisl, TUC. TPH.;
®,. — BapTICTh OCHOBHUX BUPOOHUYMX (DOH/IIB, THC. TPH.
[Tokazuuk HhoHIOMICTKOCTI @), € 3BOPOTHUM MOKA3HUKOM (POHJI0B1/11au1 1
BU3HAYAETHCA 32 (HOPMYIIOO
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@, = (7.19)

[Tokazuuk GhoHI0030pOEHHOCTI D € 3BOPOTHUM MOKA3HUKOM (POHAOBII-
7adi 1 BU3HAYAETHCA 3a (DOPMYJIIO0

_ Dyc _
Pcn '’

@, (7.20)

ne P., — 0011k0Ba YMCENbHICTh BUPOOHUYUX POOOUHX
HaOyte po3paxyHKOBE 3HAUE€HHS MOPIBHIOETHCS 3 BIJIMOBIAHUMU HOpMa-
TUBHMMHM MMOKa3HUKAMH 32 0230BUM ITiIIIPUEMCTBOM.

7.7 AHaJji3 3HUKeHHS cO0iBAPTOCTI MO MPOEKTOBAHIM MiJIsTHITI

3aBaHHs YKPYIMHEHOTO aHai3y co0IBapTOCTI MPOIYKIIIT MOJIATaE B TOMY,
11100 BUSIBUTU OCHOBHI YMHHUKH, SIKI IPU3BEIU 10 3HUKEHHSI BUTPAT HA BUPOO-
HUIITBO, 1 BUSHAYHTH iX BIUIMB HA 3arajbHUN pe3ynabTaT. [[ns oOrpyHTYBaHHS
3HMKEHHS cO01BapTOCTI MOPIBHIOETHCS MPOEKTOBAHUM 1 0a30BUil BUPIO 3a KOXK-
HOIO CTaTTEI0 BUTpAT.

ExoHoMisi 3HIDKEHHSI BUTpAaTH MaTepiany abo 3aCTOCYBaHHS JICHIEBINAX
MaTtepialiiB pO3paxoBYETHCS 3a (POopMyoro

E,=N@4B,,,—MB,, ; (7.21)

ne MBp,3 MBpp— BUTpaTH Ha MaTepiaau Ha OJUHMITO MPOIYKIIii B 6a30-
BOMY 1 POEKTOBAHOMY BapiaHTaX;
N — piuHuii 00'eM BUPpOOHHULITBA, LIT.
BuBuibHeHHS poOOUYHMX 32 PaXyHOK 3HMXKEHHS TPYJIOMICTKOCTI:

TEAB'_THP_

D,

AP = (7.22)

Exonowmist 3 3apo0iTHOI MJIaTH 1 BiApaxyBaHHS 70 M03a0r0KeTHUX (DOH-
J1B 32 paXyHOK BUBUIbHEHHS YHCEIBHOCTI POOOYHX:

E, =APB,,-12-138-0,9, (7.23)

ne 3;;p — cepenHs 3apo0iTHA I1aTa BUPOOHUUUX POOOUYUX, TPH.;
0,9 — koedilieHT, IO BpaxOBY€E BUILIATH 3 (DOHY MaTEpiaIbHOTO 320-
XOYEHHSI.
3arajibHa €KOHOMIS 3aC001B MPOEKTY CKIIAJIE:

E=E,+E,+E, (7. 24)
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Tabauys 1.6 — Texniko-eKoOHOMIUHI NOKAZHUKU YeXy

MIT. bazosuit

1 PiyHuit BUITYCK IPOAYKINT .
Y POAykI THUC. TPH. BapiaHT

3 IpOEKTy

2 IInoma uexy
3arajibHa M2
BUPOOHNYA

3 KinbKiCTh THX, IO MPALIOIOTh, 30KpEMa.:
OCHOBHHX PO0O0OYMX
JOTIOMI>KHHX POOOYHX
KEpiBHUKIB
(haxiBiiB
CITyk0O0BIIiB

qiJ.

4 ®onp 3apoOITHOT MIIATH:
OCHOBHHUX pOOOUYNX
JIOTIOMDKHHUX POOOYHX
IHITUX KaTeropin

THUC. TPH.

4 BapricTh OCHOBHUX (DOHAIB THC. I'PH.

5 KinpkicTh OIMHULL 00aTHAHHS IIIT.

6 IIpoxyKTHBHICTB Tparti:
OJTHOT'O MPALIOI0YOTr0 TPH./TIO.
0JIHOr0 Po6OYOro

7 KoedimieHT 3MIHHOCTI

8 KoeoimieHT 3aBaHTaXCHHS 00J1a THAHHS

9 Cepenns 3apobiTHA MIaTa TpH.

10 KoedirtieHT 3pocTaHHs POTyKTUBHOCTI
nparti

11 CoGiBapTicTh OAMHUIN MPOIYKIIIi T'pH.

12 Cyma 3aranpHOBHPOOHUYMX BUTPAT TpH.

13 BicoTok 3araJlbHOBUpOOHUYHMX BUTPAT %

8 0XOPOHA TIPAIII B IEXY I HA JUISTHIII

[Ipu mpoekTyBaHHI 11Xy, HOro AUISHOK 1 BIIJIVIEHb JUIJIOMHUK 3000B's-
3aHMI BpaxyBaTH BUMOTH TEXHIKM O€3MEKU, TPOMUCIOBOI CaHITapii 1 MPOTHUIIO-
KEXKHOT Oe3MeKu BiANoBiAHO 10 Aitounx npaBui 1 ['OCTi..

Po3pobka nmuTaHb OXOPOHH TpaIli B TUTTIOMHOMY MTPOEKTI MOXKe OYTH TO-
JIJIeHa Ha JIBa eTaIlu:

1) anami3 1 BUSIBIEHHS HEOE3MEUHUX 1 IIKIIJTMBUX BUPOOHUYMX YHNHHHKIB
IPOEKTOBAHOTO 00'ekTa (1eXy, AUISHKU 1 T. J.), TEXHOJOTTYHOT'O TPOILECY, 110
PO3POOIISETHCS, 1 BAXMBAHUX HA pOOOYMX MICIISIX YMOB Mpalli;

2) po3po0OKa 3axoAiB 010 3a0e3MMeueHHsT OE3MeKN YMOB TPalIi.

3aBmgaHHs 3 OXOPOHU TpaIll BUAAETHCS KOHCYJIHTAHTOM-BUKIAAA4YeM Ka-
benpu «XiMmist 1 oxopoHa mpaiii» akagemii. [Ipu ioro BUKOHaHHI HEOOX1THO KO-
PUCTYBATHCS JIITEPATypHUMH JHKEpeTaMyd 1 METOJUYHUMH BKasziBkamu [105-

109].
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9 IUBIVIBHA OBOPOHA

[TutranHs MBIILHOT 0OOPOHM MarOTh OYTH BIIOWUTI B 3aIUCI PO3paxyH-
KOBOT'O MOSICHEHHS y BUTJISAII CAMOCTIHHOTO po3ainy. Bumaya 3aBmanb 3 MUBLIb-
HOI OOOpOHM, KEPIBHULITBO 1 KOHCYJIBTYBAHHS CTYJEHTIB-IUIJIOMHHUKIB 3/1MC-
HIOETHCSI KOHCYJBTAHTOM PO3JIUTY Ha Kadeapi «XiMmii 1 0XOpOHU Tpall» akaje-
Mii. Po3in BUKOHY€ETBCS TUIBKH CTYJICHTaMU ACHHOT ()OpMHU HABUAHHS.

[Tpu po3poO1i IHOTO PO3ALTY OIHIOETHCS CTIHKICTh 00'€KTIB (OyaiBeNb 1
CHOpY/l) Ha BUIAJOK aBapiHUX CUTyallid a00 CTUXIHHUX JIMX, & TAKOXK PO3p00-
JITFOTHCS 3aXO0/IM I[0J0 ITABUIIIEHHS CTIMKOCTI 00'€KTIB.

10 O®OPMJIEHHSA MATEPIAJIIB TUIIJIOMHOI'O ITPOEKTY

3aKiHYeHUN MUITIOMHUN TPOEKT, M0 TOJMAETHCA 0 3aXUCTY, MMOBUHEH
CKIIAJaTUCS 13 3alHMCKH, PO3PaXyHKOBOTO TMOSICHEHHS, 1 rpadivyHOl 4YacTUHU
MIPOCKTY.

10.1 Iopsiaok CKIAJAHHSA 3aNIMCKH PO3PAXYHKOBOI'O MOSICHEHHS

3anmucka po3paxyHKOBOTO MOSICHEHHsSI OPOpMIISIETHCS BIJMOBIAHO 10 3a-
raJbHUX BUMOT J10 TeKcToBUX MOKyMeHTIB 3a 'OCTom 2.105-68 Ta ii 00'em He
noBuHeH nepeBuiryBatu 125...150 c. TekCTOBy YaCTHHY 3aIUCKU MUILIYTH Bif
pyku Ha O6smaHkax (popmaty A4 3 paMKOIO 1 OCHOBHUM HANKCOM, O()OPMIIEHHM 32
I'OCTowm 2.106-68.

3amucka MOBUHHA BIJPI3ZHATHUCS CTUCIICTIO 1 SCHICTIO BHUKJIAAy, MICTUTH
HEOOX1JIHI pUCYHKH, CXEMH 1 €CKI3U, Ma€ OyTH BUKOHAHA I'PAMOTHO 1 PETEINBHO,
B JIOT1YHIM MOCIJOBHOCTI BIAOOpaXkaTH yXBaJ€H1 B IPOEKT1 PIILICHHS.

dopMynH, 10 HABOIATHCS, 1 YMCEIbHI PO3pPaXyHKH IMOBHUHHI CYNpPOBO-
JUKYBaTHUCS BKa3iBKaMU Ha MPUIHATI TO3HAYEHHS, MPH I[bOMY OJWHUII BCiX Be-
JUYAH MaroTh OyTH madi B MikuaapoaHiit cuctemi ogunuils (CI). [Ipu o6poOiri
CTaTUCTUYHHUX 1 €KCTICPUMCHTAIbHUX JaHWX, BUKOHAHHI TEXHOJOTIYHUX, €KO-
HOMIYHHUX, KOHCTPYKTOPCHKUX ¥ 1HIIHUX PO3paxyHKIB HEOOXITHO BUKOPUCTOBY-
Batu EOM B o0uucnoBagbHOMY Kiaci kadeapu abo 00YNCIIOBAIBLHOTO IEHTPY
akajsieMii, a OTpUMaHi Pe3yJIbTaTH AKYPATHO BKIJICIOBATH B 3aIMHCKY, MTOSICHEHHSL.

VYci ckopodeHHsI 1 YMOBHI MO3HAYEHHS OJMHUIb BUMIPIOBaHHS MOBUHHI
BIJIMOBIAATH 3araIbHONPUHHATUM CTaHIAPTaM.

[Tpu BUKOpUCTaHHI JITEPATYPHUX JTAHUX B TEKCTI 3aMMMCKU Ma€ OyTH JTaHe
MOCWJIAHHS Ha HUX, B3ST¢ B KBAJpPAaTHI IYXKH, 3 BKa3iBKOIO JDKepesa 3a CIHC-
KOM JIITEpaTypH, IO JTOAAETHCS.

[IpaBuna oopmIIeHHS 3aMUCKUA PO3PAXyHKOBOTO MOSCHEHHS JIeTaIbHIIIEe
BUKJIAJICHI Y BIJIMOBITHUX METOAMYHUX BKa3iBKax [6].
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3anmucka po3paxyHKOBOI'O TMOSICHEHHS MOBUHHA BUYEPIIHO OCBITJIIOBATH
BCl OCHOBHI NMUTAHHS AUIUIOMHOIO MPOEKTY, a MOPSAOK pO3TallyBaHHS B HiA
Marepiany Mae OyTv npuOIU3HO HACTYITHUM:

a) TUTYJIBHUHN JIUCT 3 MIAMUCAMU aBTOPa MPOEKTY, KEPIBHUKA 1 KOHCYIb-
TaHTIB;

0) 3aMOBHEHM 1 3aTBEP/KEHUN OJIAHK 3aB/IaHHA Ha JUIUIOMHE MPOEKTY-
BaHHS;

B) pedepar;

T') 3MICT;

1) BBEJICHHSI, B SIKOMY BHCJIOBJIIOIOTHCS: 3arajJbHUM Cy4aCHUU CTaH Trany-
31, 32 SIKOIO PO3POOISETHCS TUTIIOMHHUM TIPOEKT, 1 MEPCIIEKTUBH i1 pO3BUTKY; 3a-
raJibHI TEXHIKO-€KOHOMIYHI MIPKYBaHHS, IOKJIAJ€HI B OCHOBY JHUIIJIOMHOTO
IPOCKTY;

€) TEXHOJIOI'YHA YAaCTUHA TPOEKTY;

) KOHCTPYKTOPCHKO-TEXHOJIOT1YHA YaCTHHA MTPOCKTY;

1) TEXHOJIOT1YHE MMPOEKTYBAHHS LIEXY;

K) OpraHizaiiifHo-eKOHOMIYHA YaCTHHA MPOEKTY;

J1) OXOpOHA Mpalll B 1[eXy 1 Ha IUISHIT;

M) MUTAHHS [UBLILHOT 00OPOHU MPOEKTOBAHOTO 1EXY;

H) crelllalbHa YaCTUHA [IPOEKTY;

11) BUCHOBKU;

p) MepeiK MOCUIIaHb;

C) JOaTKH.

[Topsinok BuKIIaqy MaTepialy B KOKHOMY PO3JUIlL TUIJIOMHOTO MPOEKTY
MOBMHEH BIAMOBIJATH MOr0 pO3TAIlyBaHHIO Y BIAMOBIIHUX PO3ALTAX JTaHOI Me-
TOJAWYHOI BKa31BKH, a HOT0 00'eM Mae OyTH y3roJPKeHUH 3 KEPIBHUKOM JTUIIIIOM-
HOT'O TIPOEKTY 1 KOHCYJIbTAaHTaMH.

10.2 Odopmiiennst rpadgivHOl HACTHUHM NMPOEKTY

SxicTh rpadivyHOT YACTUHH MPOEKTY 1 11 30BHIMIHINA BUTIISA Oarato B YoMy
3ayIeXaTh Bl JOTPUMaHHS MPABWI, BCTAHOBIICHUX B CTaHAapTax CIMHOI CHCTe-
MU KOHCTPYKTOPCBHKOI JOKYMEHTAIi1.

VYci KpeclIeHHs TPOEKTY, K IMPAaBUIIO, BUKOHYIOTHCSA OJiBIleM. Po3mipu
¢bopmatiB, yMOBHI MO3HAYEHHS, TIPOEKIIil, HATIMCH, MACIITa0W TOBIIMHH JIHIN
nmoBuHHI ToyHO BiamoBigaTu Bumoram €CKJ[ (I'OCT 2.301-68 rta iH.). Koxen
JUCT TpadivyHOl YACTMHH MPOSKTY IMMOBUHEH MATH IITaMIT BCTAHOBJIEHOT (hOpMH 3
i CcaMy TUTUIOMHUKA, KOHCYJIBTaHTIB 1 KEPIBHHKA.
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10.3 OdopmJiieHHSI TEXHOJOTTYHOI JOKYMEHTALII

VY IUIUIOMHHX TpoeKTax Jjisi ohOpMIICHHS pO3pOO0JIEHUX TEXHOJIOTTIYHUX
MPOILIECiB 3aJIeHO BiJ THiry 1 Xxapakrepy BupoOnunra (I'OCT 3.1102-81) 3a-
CTOCOBYIOTHCSI HACTYIIHI BUJM TEXHOJOTTYHUX JOKYMEHTIB 3arajbHoOro 1 crermia-
JLHOTO MpU3HaYeHHs (auB. 1oaaTtok JK):

a) MapuipyTHa KapTa — JOKYMEHT, II0 MICTUTh ONHUC TEXHOJIOTTYHOTO
NPOIECY BUTOTOBJICHHS BUPOOY, BKIIOYAIOYM KOHTPOJIb 1 MEPEMIIICHHS 3a BCiMa
oreparisiMi pi3HUX BHUIB B TEXHOJOTIYHIM MOCIIOBHOCTI 3 BKa31BKOIO JaHUX
po o0JIaIHaHHS, OCHAIIIEHHS, MaTepiaibH1 1 TPYI0B1 HOPMATHUBH;

0) omeparlliiiHa KapTa — JOKYMEHT, III0 MICTUTh OMKC TEXHOJOT1YHOI OIle-
parrii 3 BKa3iBKOI MEPEXO/iB, PEKUMIB OOpOOKH 1 JaHUX TPO 3aCO0M TEXHOJIO-
T1YHOI'0 OCHAIIICHHS,

B) KapTa eCKi3iB — JIOKYMEHT, II[0 MICTUTh €CKI3H, CXeMH 1 TaOJIuIll, HE0O-
XiAH1 JJI1 BUKOHAHHS TEXHOJIOTIYHOTO Mpollecy, omepailii abo mepexoay BUTO-
TOBJICHHSI BUPOOY, BKIIFOYAIOYN KOHTPOJb 1 IEPEMIIICHHS.

Odopmnenns kapt eckiziB 32 'OCTowm 3.1105-84.

MapiipyTHa kapTa € 000B'I3KOBUM JIOKYMEHTOM, 1 1i 3aIIOBHEHHS TTOBUH-
He 31iricHIoBaTuCs BianoBigHo 10 BuMor 'OCT 3.1404-86 1 'OCT 3.1118-82.

Homepu omepartiii i mepexo/iB Ciiji HyMepyBaTu apaOChKUMU HHUPpPaMHU.
PekoMeHyeThCsl HyMepyBaTH olliepallii B TEXHOJIOTIYHIN MOCIII0BHOCTI Yepes
'sath, Hanpukiaza, 005, 015...,100. [Tepexoau ciijg HyMepyBaTH B TEXHOJIOTTUHIN
nocimgoBHocTi: 001, 002, 003 1 T.1.

OnepaniiiHi kKapTu MexaHi4YHO1 00poOKHU ckIagaroThes 3a popmamu 1 1 1a,
a ix rpadu 3anoBHiO0TH BianoBigHO 10 ['OCT 3.1404-86 1 TOCT 3.1118-82.
['padu, mo mMaroTh B CBOEMY 3MICTI HOMEpa 1LIEXy 1 AUISHKH, B JUTUIOMHOMY
MIPOEKTI MOKHA HE 3alIOBHIOBATH.

Ha 4 onepaiiii mexaHiyHOT 0OpOOKHU CJIiJ] BUKOHATH OIEpalliiiHi ecKi3H 13
3actocyBanHsM AUutoCAD [60].

¥Yci po3po0ieHi TEXHOJIOT1UHI JOKYMEHTH MalOTh OyTH CKOMILJIEKTOBaHI 1
30porrypoBaHi i3 3anmuckoro. JlokymeHTH 31 30ipKku 1 MeXaHI9HOI 00pOOKH KOM-
IUIEKTYIOTBCSA B HACTYIHINM MOCIIIOBHOCTI: MApUIPYTHI KapTH, ONepaliiHi Kap-
TH, KapPTH €CKi31B.

11 IEPEJJIUIIJIOMHA ITPAKTHUKA

[TepenmuimoMHa TMPaKTHKA CTYICHTIB € CKJIAJOBOI0 YAaCTUHOIO JUILIOM-
HOT'O TIPOEKTYBaHHSI.

[IpakTuka MPOBOIUTHCA HA MIANPUEMCTBAX PI3HUX (OPM BIACHOCTI, Pi-
BEHb TEXHOJIOTIi, OpraHi3allii BUpOOHHUIITBA 1 YIPABIIHHS SKUX BIAMOBITAE CY-
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YaCHUM BUMOTaM MiArOTOBKHU (haxiBIlB 1 MOBHICTIO BIAMOBIAa€E mporpami mpak-
TUKH.

11.1 MeTa i 3aB1aHHA NPAKTHUKHU

Mema nepedounnomnoi npakmuku — 3aKpiIJICHHs 1 TOTIMOJICHHS Oje-
pKaHUX B aKajieMii 3HaHb, TOMOBHEHHS iX HOBUMHM B1JIOMOCTSIMHU MPO OpraHiza-
1110 BUPOOHUIITBA, TPOTPECUBHI TEXHOJIOT1i Ta 00JaJHAHHS, BXKMBaH1 HA M-
PUEMCTBI B yMOBaxX (pOpMyBaHHS PUHKOBHX BIJIHOCHH.

OcHOBHI 3aB/IaHHS TTPAKTHKU:

- BUBYCHHS B3a€MO/IIi CTPYKTYPHHUX IIPO3/LIIB 3aBOY, IIEXIB, JUISTHOK;

- BUBYEHHS THIIOBHX TEXHOJOTIYHHMX ITPOIICCIB BUTOTOBJICHHS JcTaicit
OCHOBHOI'O BUPOOHMIITBA LEXY;

- BUKOHAHHS 1HUB11yaJbHOI'0 3aBIaHHS.

VY pe3ynbTari NpoIeHOT TPAKTUKH CTYACHTH MTOBUHHI:

- BUBYHTH OPTaHi3aIlito BUPOOHUIITBA B LIEXY;

- BUBYHMTH TEXHOJIOT1F0 BUTOTOBJICHHS JIETaICH-TIPEICTABHUKIB;

- 3aKpINUTH B YMOBaxX BHUPOOHUIITBA Ha peajlbHUX 00'€KTax, IMpoIecax,
SIBUITIAX TCOPETUYHI 3HAHHS 3 PaHillle BUBUCHUX JTUCITUILIIH;

- MArOTYBaTH 1 310paTh HEOOX1AHI BIIOMOCTI 1 TEXHOJIOTTYHY JTOKYMEH-
TaIlito JJIT BUKOHAHHS JUIUIOMHOTO TPOEKTY BIIIOBIIHO 10 HABYAJILHOTO Ija-
HY CTEIiaJbHOCTI.

11.2 Opramni3anisi NpaKTHKHU

11.2.1 O6086'a3ku KepieHuKxie npaxmuxu

Kepisnux npaxmuxu 6i0 kagheopu:

- MOTOJKY€ 3 MIANPUEMCTBOM POOOYMI TUIaH MPOXOKCHHS MPAKTUKH,
PO3MIILIEHHS CTYJEHTIB MO TEXHIYHUX CIIy>k0ax Ha Mepiof MPOXOIKEHHS Mpak-
TUKH;

- KOHTPOJIIOE BUKOHAHHS CTYJEHTAMU BCTAHOBJIEHOTO TPYIOBOTO PO3IO-
pPAIKY, Bege a0 OpraHi3oBye OOJIIK BiJIBIIYBAHOCTI IPAKTUKH,

- KOHTPOJIIO€ 3a0€3MeUEHHs HOPMAJIbHUX YMOB POOOTH 1 MOOYTY CTY/AECH-
TiB;

- 3HAHOMUTH KEPIBHUKIB MPAKTHUKHU BiJl MIAMPHUEMCTBA 1 CTYJICHTIB 3 MPO-
IpaMoOI0 TIPAKTUKH, TOPSIKOM Ii MPOXOKEHHS, XapaKTepOM 1HIMBIAyaTbHUX
3aB/aHb;

- TIOBIJJOMJISIE CTYJIEHTaM CTPYKTYpY, 00'eM 1 (popMy BeIE€HHS MOTOYHOI 1
3BITHOI JJOKYMEHTAIIi1, @ TAKOXK CHUCTEMY 3BITHOCTI IMPO MPAKTHUKY;

- PO3po0JIsie HA OCHOBI pO0OOYOi IporpaMu CTOCOBHO KOHKPETHOI 0a3u i
MICIISl PAKTUKU KaneHgapHui miad (auB. nogatok K, JI) Ha Bech mepiof mpak-
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THKH,

- CMUIBHO 3 KEPIBHUKOM MPAKTUKHU B/ MIATPUEMCTBA 3a0e3Meuye SKICTh il
MIPOBEJICHHS BIAMOBITHO J0 3aBJaHHs 1 poO0UYOi Mporpam, 371HCHIOE TEOPETH-
YHY HIATOTOBKY CTYJEHTIB-IIPAKTUKAHTIB Ha BCTAHOBJICHOMY Kadeaporo piBHi;

- KOHTpPOJIIOE€ 3a BCTAaHOBJIIEHMM TpaiKOM BUKOHAHHS CTYJEHTaMH 3a-
BJIaHHS 3 BEJICHHSIM HMMH IIIOJCHHUX 3aIIMCIB B pOOOYOMY 3OIIINTI;

- Y CKJIa/Il KOMICIi IpuiiMae 3aiK 3 MPaKTHKU;

- CKJIaJla€ TUCHMOBUH 3BIT PO MPAKTHUKY.

Kepisnux npakxmuxu 6i0 nionpuemcmea:

- 3a0e3neuye IpOXOKEHHS IHCTPYKTaxy 3a Th;

- 3a0e3neuye Oe3MeuHi YMOBH pOOOTH CTYJICHTIB;

- HE JIOMYyCKAa€ BUKOPHCTAHHS CTYJIEHTIB Ha po0OOTaxX, HE MOB'A3aHUX 13
MIPAKTUKOIO;

- 3a0e3meuye CTyJeHTaM MOKJIMBICTh MPAaLOBaTH B JIaDOpaTOpisiX, Makc-
TEpHSX, B TEXHIYHUX KaOiHeTaX, 010J10TeKaX, JOCTYMHICTh JO TEXHIYHOI 1 TeX-
HOJIOT1YHO1 JOKYMEHTAaIii 1 T.1.;

- CIILJIBHO 3 KEPIBHUKOM MPAKTHKHU BiJl akajaeMii 3a0e3redye 00K BiABi-
JTyBAaHOCTI;

- KOHTPOJIIOE BEJIEHHA IIOAEHHUKIB 1 MIATOTOBKY 3BITiB, KOHCYJBTYE 3
BUPOOHUYUX MUTAHD;

- Ia€ TUCHMOBY XapaKTEPUCTUKY MPO pOOOTY KOKHOTO CTYACHTA B TIEPi0]
MPAKTHKY 3 BiJoOOpakeHHSAM B Hil 1 IKOCTi 3BiTY (107aTOK H);

- Oepe ydacTh B IMIPUHOMI 3aTIKIB y CKJIaJ1 KOMICII.

11.2.2 Ob06'a3xku cmyoenma-npakmukanma

CryneHT 3000B's13aHUI:

- Y BCTAHOBJICHUI TEPMIH PO3IIOYATH TPAKTHUKY;

- MaTy HamNpsIM Ha MPAKTHUKY, TPYAOBY KHIKKY (SKIIO BOHA €), ¢oTOorpa-
¢1i 11 IponycKys;

- JI0 TIOYATKy MPAKTHKU OJIepKaTH Y KePIBHUKA KOHCYJBTAII0 3 0hopM-
JICHHS HEOOXITHUX JTOKYMEHTIB, O3HAHOMHTHCS 3 MPOTrpamMor0, 3aBJIaHHIMHU
MIPAKTUKH 1 OFEPKaTH 1HAUBIIyaIbHUI IJIaH-3aBIaHHS;

- BUKOHYBATH MPaBWJIa BHYTPIITHEOTO PO3IOPSIIKY, JOTPUMYBATH MPaBU-
Jla TEXHIKM O€3IeKH 1 TPY0BOi TUCIUILTIHHY;

- BCIO poOOTY Ha MPAKTHUII MPOBOJIUTH BIAMOBIAHO 10 POOOYOro IUIaHy i
IIPOrpaMu NPAKTHKH, BUKOHYBAaTH BC1 BKa31BKM KEPIBHUKA;

- BECTH pOo0OUHMIi 30IITUT MpakTUku (poaatok JI);

- cBoeyacHo oopMuTH 3BIT (H0omatok H) 1 ckitacTu 3aiik 3 MPaKkTHKH.
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11.2.3 Iliooummsa niocymkie npaxmuku

[Ticnst 3aKiHYEHHS! MPAKTHKU CTYAEHT 3BITY€E Mepel] KOMICIEIO MPO BUKO-
HaHHS TUJIaHY-3aBJaHHA Ha TMPaKTUKy — 3axuIllae MUChMOBUM 3BiT. [IpakTuka
OILIHIOETHCS JUBEPEHITIHOBAHUM 3aJTIKOM.

Bu3HayaibHUMH KPUTEPISIMU 3arajibHOI OLIHKHM MTPAKTUKH € OL[IHKA BUKO-
HAHOTO 3aBJIaHHA, O(POPMIIEHHS MMCbMOBOIO 3BITY 1 HOr'0 3aXHUCTY.

3MICT 3BiTY IIPO MPAKTUKY MOBUHEH BIMOBIIATH METOAMYHHUM BKa3iBKaM.

3BIT 0hOpPMIIIETHCSI HA OJIHINA CTOPOHI JUCTa MUCATBLHOTO manepy Gopma-
Ty A4 BIANOBIIHO JO BUMOI METOAMYHMX BKa3ziBok [1]. O0'eM 3BiTY ckiajae
40...50 cTopiHOK.

31a4da 3BITYy PO MPAKTUKY MIPOBOAUTHLCS Ha mianpuemMcTBi abo B JI/IMA B
octaHHi qHI npakTukh. OIiHKa MPAKTUKUA BPaXOBYETHCS NPH MIPU3HAYEHHI CTH-
eIl

CryneHry, KMl He BUKOHAB MIPOrpamy MpakTHUKU 0€3 MOBaXKHUX MPUYMH,
MOKe OyTH HaJaHe MPaBO MPOXOKEHHS MPAKTUKKA MOBTOPHO MPU BUKOHAHHI
YMOB, BCTAHOBJICHUX HOMY akajemi€ro. Y pa3i MOBTOPHOI'O HEBUKOHAHHS IPO-
rpaMu MPAaKTHKH CTYACHT BiIPaXOBY€ETHCS 3 aKaeMii.

11.3 3micT npakTUKH

11.3.1 Bueuennsa opzanizauii 6upooHuymea Ha nionpuemcmaei
i 6 bazoeomy yexy

[Ipu BuBUYEHI opraHizallii BApOOHUIITBA Ha MIANPUEMCTBI 1 B 6a30BOMY
11eXy He0OXiTHO BUBHAYUTH Ta ONHCATH:

- CTPYKTYpY Oprasizaiiii BApOOHUUTBA 1 YIPaBIIHHS MIIPUEMCTBOM 1 Oa-
30BHUM LIEXOM;

- OpraHi3aIfio TeXHIYHOI MiIr0TOBKK BUPOOHHUIITBA HA MMiIITPUEMCTBI.

11.3.2 36ip i cucmemamu3zayis mamepianie 3a memor OUNIOMHOZ0
npoexkmy

30ip 1 cucTeMaTH3allis MaTepiaiiB 3a TEMOIO ITUITIOMHOTO MPOEKTY HE0O0-
X1TH1 IS

- BHUBYEHHS CIYKOOBOro NpHU3HAYEHHS MalluHU (By37da), JeTanei-
MIPEICTaBHUKIB (aHAJI3 TEXHOJIOTIYHOCTI KOHCTPYKIIIHM, TEXHIYHUX BUMOT 1 YMOB
eKCIuTyaTarlii);

- OTPUMAaHHS TOYATKOBUX JAaHUX JIJIST MAPKETUHTOBUX JOCIIKEHb;

- BUBYEHHSI TEXHOJOTIYHUX MPOIECIB CKIAJaHHs MAIIMHU (BY3J]a), opra-
H3alIHHUX (PopM cKiagaHHs, OOJIaJIHAHHS;, BUKOHAHHS 1HAMBIIYaJbHOTO 3a-
BaHHS (CTOCOBHO CKJIaJIaHHS);
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- BUBUYEHHS TEXHOJIOTIYHHUX TMPOIECIB BUTOTOBJIEHHSA JI€TaJeil-
MPEACTABHHKIB, BYXMBAHOT'O 00JIaIHAHHS, TEXHOJIOTIYHOIO OCHAIICHHS 3 KPUTH-
YHUM aHaJ130M 1 po3pOOKOI0 pEKOMEHAAIli 3a HOTO YA0CKOHAJIEHHSIM CTOCOBHO
CEpiIfHOTO BUPOOHUIITBA;

- aHaJ13y 3ac001B TEXHOJOTTYHOrO OCHAIIICHHS, 3aC001B MeXaHi3allii 1 aB-
TOMaTHU3allli TEXHOJIOITYHHUX IPOLIECIB BUTOTOBJIEHHS JI€Talel-ITPEICTABHUKIB;

- BUBYCHHS CHUCTEMHM aBTOMATH30BAHOT'O IMPOEKTYBAHHS TEXHOJOTTYHHUX
MIPOIIECIB HA MIANPUEMCTBI,

- aHANI3y MaTepialiB Ui BUKOHAHHS PO3/UTYy 3a IJIaHyBaHHAM (200 pe-
KOHCTPYKIIIT) 1eXy (AUISTHKH);

- OTPUMAaHHS MaTepialy s CIeIiadbHOT YaCTUHH JUTIIIOMHOTO TTPOCKTY.

11.3.3 36ip mamepiany ona opzanizauiiiHo-eKOHOMIUHO20
00TPYHMYBaAHHA OUNTIOMHO20 NPOEKMY

VY mporieci MpoXoKEHHS TEPEITUTUIOMHOI TIPAKTUKUA CTYICHT TMOBUHEH
310paTH TMOYATKOBI JaHl JJI1 PO3paxXyHKY €KOHOMIYHOI YaCTHHHU JUILIOMHOIO
MIPOCKTY

Texniko-exonomiuni nokaz3nuku 6a30BOT0 BUPOOHHUIITBA 1O 1eXy (Ais-
HII1) TOAAIOTHCS Y BUTIIsA1 Ta0mmii 11.1.

Tabnauys 11.1 — Texuixko-ekonomiuni nOKa3HUKU 6A308020 BUPOOHUUMEA

[ToxazHuku OHHH.HHH 3HavYeHHS
BUMIpY
1 2 3
Piunwmii Bumyck nexy (IITHKHN) IIT.
TpynoMicTKiCTh BUTOTOBJIEHHS OJMHMIII TPOTYKIIii XB.
Co0iBapTicTh OAMHUIT TTPOTYKITT TpH.
Lina ogquHUII TpOoayKIIii TpH.
KinpkicTh BHPOOHMUMX POOOYHX MiCIlb LIT.
Jiticauii Gponyg yacy po6otu o0gaAHAHHS [0 LIEXY
(minstHIT) 1
CepenHiii koeiIieHT 3aBaHTaXKECHHS 001 THAHHS -
3aranpHa oA uexy (IUIsTHKH) 2
30kpema, BUpOOHHYA M
Bapricts 1 M BUPOOHHMYOI TUIOII 00 BapTIiCTh 1 M
OymiBii mexy P

3arajibHa KUIBKICTh THX, 1110 IPALIOIOTh B LIEXY
3okpema:

- OCHOBHHX po00UHnX

- TOTOMDKHHUX POOOYHX o

- (haxiBIIiB

- CITyOOBIIIB
HiiicHuit pona yacy po6otu pobounx TOJI.
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IIpoooesorcenns mabauyi 11.1

1 2 3

lNoguuH1 Tapu(HI CTABKM OCHOBHUX 1 TOTIOM1KHHX -
poOoUurX 3a po3psaaMu pH. )

JlomaTkoBa 3apo0iTHA IJ1aTa OCHOBHHX 1 JIOMOMIKHUX %
pOOOUMX 110/I0 OCHOBHOI 3ap00iTHOT MIIATH

Jormutatu (mpemii), 110 BUIUIAYYIOTHCSI OCHOBHUM, J10- o
MOMDKHUM POOOYHMM 1010 OCHOBHOI 3apOOITHOI TJIaTHI

KoedimienTn BUKOHaHHS HOPM Yacy 3a npodecisiMu -

Tapudui oknaau $axisiiB i CIyKOO0BIIIB I'PH.

Butpatu Ha ManoOIiHHUN IHCTPYMEHT, IO MIBHIKO %
3HOIIYETHCS

ButpaTtu Ha BUpOOHWYMIA 1 TOCTIONAPCHKUI IHBEHTAP %

Cyma 3arajibHOBUPOOHHYUX BUTPAT TpH.

BincoTok 3araabHOBUPOOHUYMX BUTPAT %

OxpiM 1BOro HEOOX1AHO HaBECTH COOIBApPTICTh (IJIAHOBY 1 (PAKTHUHY Ka-
JTBKYJISII0) BUPOOY 32 6a30BUM TEXHOJOTTYHUM TMPOIIECOM 3a CTATTAMM BUTPAT,
a TaKOX PO3UIN(PPYBaHHS KOLITOPUCY 3araJIbHOBUPOOHUYUX BUTPAT.

Jlani npo eupooénweany npodykyiro. HalimeHyBaHHS mpoJyKilii, 00'eM
BUpOOHUIITBA (IUITYKH / HOpMO-ToAuHM). OCHOBHI Martepianu, HamiBdadbpukaTu
BJIACHOTO BHPOOHMIITBA, KYyIyBalibHI HamiBpaOpUKaTH, KOMILIEKTYIOUl, JOMO-
MDKHI MaTtepiaiy, BUKOPUCTOBYBAaHI MpPHU BUPOOHUIITBI BHUPOOY, HABOIATHCA Y
Burjsial Tadnui 11.2 nns 6a3oBoro BUpOOHUIITBA.

Tabauys 11.2 — 36edeni oani 3a mamepiaramu

. Maca : .
HaliMmenyBanus SATOTIBKH Maca Bapricts Bapricts noBoport-
(Mapka maTepiary) T > | mertaui, kr |(IOT. / KT), TPH. | HUX BIAXOIB, TPH.
1
2

Jani mpo 0a3oBuii mporiec BUPOOHUIITBA HaBOAATHCS B Tabmuii 11.3 3a
Oprafizaii€ro 1exy (IUISTHKH).

Tabauys 11.3 — Iouamkosi dani npo b6azosuti npoyec sUpoOOHUYMBA

ITapameTpy BUKOPUCTOBYBAHOTO OOJaTHAHHS

Ha- KinbkicTh
nmeny- | Tpynomi-| Pos- (pa3pyx. /|Kareropis a6a- Cymapha ina
BaHHS | CTKICTh | pal| Mo-| MpHiiH. / [pEMOHTHO] NOTYXHICTH Maca, |6ajlaHCcOBa
orepa- |poOiT, XB.[po0i1nens Koed. |cKiagHOC- I:: I;m.{a el. IBUTY-| KI'  [BapTICTh),

i 3aBaHTa- Ti pi HiB, KBT IPH.

KEHHSI)
1
2
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3a HasgBHOCTI B 0a30BOMY MpOLECI BUPOOHUITBA JOMOMIKHUX MIIPO3/1-
7B (PEMOHTHOTr0, I1HCTPYMEHTAJIbHO-3aTOYYBAJIBHOTO, IiJHOMHO-TPAHCIIOPT-
HOr0) HEOOX1JHO HABECTU MapaMeTPU BUKOPUCTOBYBAHOIO B HUX 00JIaJTHAHHS B
tabium 11.4.

Tabnuys 11.4 — 36edeni dani npo ycmamry8anHs. OONOMIHCHUX

niopo30inie
. - Cymapna 1Ha
Haiimeny- | BanTaxoniaiom- .yM P 1 .
) HOTYXKHICTb eeKTpoa- | Maca, kr |(6alaHCOBa BapTiCTh),
BAaHHS HicTh (1 IITO) .

BUT'YHIB, KBT T'pH.

1

2

Jl71st po3paxyHKy BUTpPAT Ha €HEProHocii HeoOXi1aHO 310paTu HACTYIIHI Bi-

JTIOMOCTI.

JI1st po3paxyHKy BUTpAT €JIEKTPOEHEPTii:

- craBka 3a 1 kB1/4 cioxxuroi eneprii, rpH./kKBT-4;

- ctaBka 3a 1 kBT BcTaHOBIIEHOT TOTYXHOCTI, TpH./KBT;
- KUTBKICTBh FOJIMH OCBITJIEHHS HA PIK, TOJI.

[ns po3paxynky Butpat COX:

- cepenns Butpata COX Ha oguHuUIIO 0014 THAHHS,

- Baptictb COX, rpH./KT.

st po3paxyHKy BUTpaT Ha CTUCIIE TOBITPSL:

- BUTpATa MOBITPS OJHNM IPHAMAaUeM, M° /40T;

- BapTICTh CTHCIIOrO HOBITPSL, TPH./M°

st po3paxyHKy BUTpaT Ha BOAY:

- BUTpAaTa BOJM Ha TOCIOAAPCHKI (caHiTapHi) moTpedu, JI/90:7.;
- BUTpATa BOJM JJIs TYLIOBUX, JI/YOIL.;

- BapTiCTh BOJH, TPH./T.

JInst po3paxyHKy BUTpaT Ha ONAJIOBaHHS AUIAHKY (LEXH):

- KUTBKICTh FOJIMH ONAaIIOBAJILHOIO CE30HY, TO/;

- BapTICTh MapH, I'PH./T.

- cepellHs BUTpaTa Tervia (mapa) Ha IM° omasoBaIbHOrO NPUMIIICHHS, T/4.
Bukonannsa 360py ingpopmauii 3a n. 11.3.3 npoeooumuvca nio kepienuu-

MEOM KOHCYIbMAHmMa 3 OP2aHi3aAUiliHO-eKOHOMIYHO020 PO30ily OUNIOMHO20

npoexkmy.

11.3.4 Bueuennsa numanov oxoponu npaui é yexy (Oinanyi)

[TuTaHHS 3 OXOPOHU TIPAIIi:
- BUMOTH TIPY HAaBYaHHI O€3MeYHUM MpuiioMam poOOTH; YMOBHU Tiparii 00-

CJIYTOBYIOUOTO TIEPCOHAITY Ha 0230BOMY MiAMPUEMCTBI (Y 1IEXY);
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- HasIBHICTh LIKIJIMBUX 1 HEOE3MEYHUX BUPOOHUYMX YNHHHKIB IIPU peai-
3a11ii 6a30BOro TEXHOJIOTTYHOT'O MPOEKTY;

- BUBUEHHS 1 OIlIHKA B)KMBAHOI CUCTEMHU BEHTHIISLIIT;

- OIliHKa e(DEKTUBHOCTI BXKUBAHOI CUCTEMH 1 CXEMH OCBITJICHHS,

- eNieKTpoOe3neKa; BXKUBaHI CXEeMH MPHUCTPOIB, IO 3a3eMJIISIOTHCS, 3aXHC-
HUX BIJKJIFOYEHB 1 0JI0KyBaHb, KOHTPOJIb 130141111 B 0230BOMY 1IEXY;

- IHAMBIAYyaIbHI 3aCO0U 3aXUCTY MPU NMPOBEAECHHI PEMOHTHUX POOIT, PH-
OMpaHHI CTPYKKHU;

- Oe3neyHa excruyaTanis NiJAiOMHO-TPAHCIIOPTHOTO 001 JHAHHS;

- KaTeropisg BUPOOHHUIITBA 3a MOXKEXKHOIO HEOE3MEKOI0, MOKEeKHA XapakK-
TepUCTHKA 0a30BOT0 TEXHOJIOTTYHOTO MPOILIECY; KUTBKICTh 1 Mepenik 3aco0iB ra-
CIHHS MOXKEXK1 B 0a30BOMY IIEXY.
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JOIJATKHA
HomaTok A
IIpukiaan 3ani0BHEHHs 3aBJIaHHS HA JUILJIOMHE POCKTYBAHHS

Jlonbacvka 0eparcasna mauunodyoiena aKkaoemis

DaKynabTeT inoicenepro-exonomivnuii  Kadenpa mexnonozii ma ynpaeninns eupobruym-
B80M
CoemianbHICTD 7.090202 “Texuonoecia mawunobyoyeanns

3ATBEP/IKVYIO

3as. kageoporo Ti VB

C.B. KosanescoKuii
“o 20 p-

2

JABAAHHI
Ha OUNIOMHUIL npoekm (Pooony) cmyoeHmosi
Llesuenxy Andpiro Bonooumuposuyy
1 Temy mipoexty (pobotn) “IIpoexm pexoHcmpyKyii MexanoCcKiadaibHo20
yexy 3 sunycky peoykmopis L{2-600 3 piunoio npoepamoro 100 wm.”
3aTBepKeHA HAKa3oM 110 akajeMii Bim  “8” momoeo 6 2002 p. Ne Q7-

17

2 TepMiH MMOJAHHS CTYICHTOM 3aKIHYCHOTO TIPOEKTY (pobotn) I uepsns
2002 p.

3 Buxigni gasi 10 npoekty (podotu) I [lpoepammue 3asdanns. 2 Kpecnen-
Hsl

peoykmopy I{2-600, poboui Kpecieuns kKopnycy pedykmopa ma_3youac-
mo2o_koaeca. 3 TexHono2iuni npoyecu CKIAOAHHS pPeOyKmopy, 6UcOmOoEieHHs
Kopnycy ma 3youacmozo xonecd. 4 Bioomicmb mpyoomicmxocmi 8uc0moesieHHs
pedykmopy 3a euoamu pooim. 5 Ilnan 6azoeo20 yexy.

4 3MiCT PO3pPaxyHKOBO-TIOSICHIOBAJIBHOI 3aIIMCKH (IEpeJliK MUTaHb, 110 iX
HAJICKUTh PO3POOHTH)

1 Texnonociuna ywacmuna. 2 KoncmpykmopcoKo-mexnono2iuna Yyacmunda.
3 Texnonociune naaunyeants _uexy. 4._Opeanizayiino-eKoOHOMIYHA Yyacmunda. 5
Oxopona npaui. 6 Husinbna obopona. 7 Cneywacmuna - Pozpobka mexnono2iu-
H020 OCHAUEHHS 05l KOHMPOJIO 3y0uacmux nepeoay

5 Ilepenik rpadiuHoro marepiany (3 TOYHUM 3a3HAYEHHAM OO0OB’SI3KOBUX
KpECJICHb)

1 Cxemy cknaoanns — 1 apk. 2 Kpecnenuns zacomosox — 2 apk. 3 Kapmi
HAna200cents_0nsi_obpobku oemaneii-npeocmastuxie — 3 apk. 4. Kpecienns
npucmocysans_ois_peszepyeanns_wnonkosoco nazy — 1 apk. 5 Kpecnenns
npucmocysants 0as Hapizyeants 3y0’ie — 1 apx. 6 Kpecnenns npucmocysanmsi
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0J1s1 KOHMpPOJI0 unoHkoso2o naszy — 1 apk. 7 Kpecneuns naany uexy — 1 apk. 8
Cneuianvna yacmuna — 1 apk. 9 Exonomiuni noxkasnuxu uexy — 1 apk.

6 Koncynbrantu 3a mpoekToM (poboTH) i3 3a3HAYEHHSIM PO3JUIIB MPOCK-
TY, 110 CTOCYIOThCS 1X

Pozain Koncynprant ITigmuc, nara
Opeanizayiu- bpaswcnux B.A.
HO-eKOHOMIYHA HYdac-
MuHa
Oxopona npayi T'onuaposa O.B.
Lusinbna 060- Kosanvosa .M.
POHA

7 Jlara Bumaui 3aBganas 14 nomoeo 6 2002 p.
KepiBuuk
3aB/1aHHs IPUNHSAB O BUKOHAHHS

KAJIEHJIAPHUM IJIAH
TepmiH BUKO-
Homep | HasBa eramniB qUIUIOMHOTO MPOEKTY | HAHHS €TaIliB .
[IpumiTka
eramy (poGoTH) MIPOEKTY
(poboTH), THIK.
1 Buoaua 3a60anns 1
2 Texnonoziuna yvacmuna 1.7
3 Koncmpyxmopcoko-mexnonoziuna 5..8
yacmuna
4 Texnonoeiune npoekmy8anHs yexy 7...9
5 OpeaHizayiiiho-eKOHOMIUHA 8...10
yacmuHa
6 Oxopona npayi 10
7 L{usinbna obopona 12
8 Cneyuacmuna 10...13
9 Odghopmnenns mamepianis 12..14

CTyneHT-IUIIIOMHUK
MIAIIIC
KepiBHUK TTpoeKTy
MIAIIC
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Honaroxk b
OcHoOBHi pekoMeHaaLil 10 MPOBEACHHS MAPKETHHIOBOI'0 aHATI3Y

Tabnuys b.1 — Mampuys Odcepen inghopmayii 0ns kabiHemHux

00CNIO0HCEHb MAPKEMUH208UX 3AX0018

Jxepena
O0'eKTH TOCIIHKEHHS
iHopmarrii
BryTpimHi mxepena iHbopmartii
CratHucTuKa X X X X X X X
TOBapOOOIry
Cratucrtuka X X X X X X
3aMOBJIEHD
Kanpkynsiist X X X X
BHUTpAT
KapTu xiieHTIB X X X X X
Kopecnonnenmis X X X X X X X
KJIIEHTIB
Kaptu nocepennu- X X X X X
KiB 31 30yTYy
[HoBimomMiteHHSA X/X X/X X/X X/X X/X X/X X/X
MpEeACTaBHUKIB
bipmMu
3BITH CITYKOH X/X X X
KJIICHTIB
BimomocTi X/X -/X X/X -/X -/X
PO MOKYIIKH
3oBHIIIHI mKepena iHGopmarii

Jani  nepxkaBHHX -/xX
CTATUCTUYHUX
oprasizari,
000poT
Jlani  gepskaBHHX -/X
CTAaTHCTUYHUX
opragizariiii, 1iHa
[IpocmiexTw, -/X -/X -/X -/x -/x -/x -/x
KaTaJIOTh
3BiTH PipM -/X -/X -/X -/x
ExoHomiuHi razeTu -/X -/X -/X -/x -/x -/x -/x
[Ipodeciiini X/X -/X -/X -/x
JKypHaJIH
JloBITHUKH X X X/X
JloBiikoBi 01OpO X X X
Karanoru -/X -/xX -/X -/X -/X -/X -/X
BUCTaBOK
1 SpMapKiB

€e,

IIpumiTka. 3HakoM “X” NOKa3aHa MOXKJIMBICTb BUKOPHUCTaHHS IIEBHOIO
JuKepena 1HpopMarlii npu JOCTIDKEHHI (Y YUCENbHUKY — JUISL TOCII/KCHD BIac-
HOT (pipMU; Y 3HAMEHHUKY — JJI1 KOHKYPEHTA).
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Tabnuys b.2 — Inghopmayis 0na ananizy HA8KOIUWHBLO2O0 CEPeoosUa

YUHHUKHA CkJiazoBi
- HasBHICTB eneprii
IIpuponue - HasiBHICTH cCUpOBHHM
HABKOJIMIIIHE - 'eorpadiuni ocobimBocTi
cepesloBUIIe - HanpsiMu 3axucTy HaBKOJTHUIIIHBOTO CEPEOBUINA
- Bumoru mo/10 yruiizaiii i BTOpUHHOTO BUKOPUCTAHHS
- TexHomorisg BUpOOHUIITBA
TexHonoriune - TexHomoris (BIacCTUBOCTI1) TOBApy
HABKOJIUIIIHE - [HHOBAIIIT TOBapy
CEpENOBHILIE - TexHonorii-3aMiHHUKH
- Texuomnorii yrumizari
- 3pocTaHHs HaIlIOHAIBHOTO JI0XOY
- 3pocTaHHs 30BHIITHBOI TOPTIBIII
- 3MiHa TUTATDKHOTO OanaHcy
: - 3MiHa OOMIHHOTO KYpC
Exonomiune e s apey
- Tennenuii 1AL
HABKOJIUIITHE :
- PO3BUTOK pHHKY Karitary
cepeloBULIE .
- Po3BuTOoK puHKY poO040i cuimu
- luBecTHINIIHI TEHACHINT
- OuikyBaHi 3MiHH KOH'FOHKTYPH
- PO3BUTOK 0COOJIMBUX CEKTOPIB
ComuianbHo- - 3pOCTaHHS HACEJIECHHS
nemorpadiune - CrpykTypa HaceiaeHHs
HABKOJIMIITHE - ComaJpHO-TICUXO0JIOrYH1 TeYll
cepeIoBULIE
- 'moGanbHi MOMITUYHI 3MIHU
. - HamionanpH1 MOMITHYHI 3MIHA
[TomTnune . . . L
: - PerionasibHi MOMITUYHI 3MIHU
1 IpaBoOBE : : .
- ExoHOMIKO-TIONITUYHUN PO3BUTOK
HABKOJIUIITHE ) : .
- CorianbHO-MIOTITUYHUIN PO3BUTOK
cepenoBuLIe

Brnus npodceninok
P03BHUTOK MOJATKOBOI CUCTEMH
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Tabnuys b.3 — Ingpopmayia ona ananizy punky

L8 0705020700051

CrkJtagoBi

KinbkicH1 gaH1 Ipo pUHOK

- MICTKICTh PUHKY

- 3pOCTaHHSI pUHKY

- JacTka pUHKY

- CTabUIbHICTD MOMUTY

SkicHI 1aHl PO PUHOK

- CTpykTypa motpedu

- MotuBH NOKyInKu

- [Iponiecu nmokynku

- Bignomenus no indopmarrii

AHaJ3 KOHKYPEHIIi1

- OGopoT/4acTKa pUHKY

- CuspHI 1 cl1abKi CTOPOHU
- Busnauni ctparerii

- ®iHaHCOBa OMIOMOTa

- SlkicTh ynpaBiaiHHA

CtpykTypa noKymIs

- KinpkicTh mokyIimiB

- Bunn/po3mipu nmokynuis

- Oco0IMBOCTI, BIIACTUBI OKPEMUM
perioHam

- Oco0IMBOCTI, BIACTUB1 OKPEMHUM
rajny3sm

CrtpykTypa ranysi

- KinpkicTh npomaBIiiB
- Bug nponaBiiis
- OpraHnizariii/coro3u

- 3aBaHTa)XCHHS BI/IpO6HI/ILII/IX IMOTY>XXHO-

cTen
- XapakTep KOHKYpEHITii

CtpykTypa po3moiay

- 'eorpagiuna
- [lo xananax 30yty

Haniiinicts, Oe3neka

- Bap'epu nnsa noctyny
- MOXJIMBICTh TIOSIBU TOBapiB-
3aMIHHUKIB
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Tabnuysa b.4 — Ingpopmayia ona ananizy nionpuemcmea

YuHHUKHT

CxazoBi

3aranbHl MOMEHTH B PO3BHU-
TKY TiAIPUEMCTBA

- 3pocTaHHs 000pPOTY

- 30U LIIEHHS TPOILIOBOTO MOTOKY
- 3pocTaHHs TpUOYTKiB

- 3MiHa BUTpAT

MapkeTuHr

- PesynbpTaT pob0TH Ha pUHKY

- [llupoTa acopTUMeHTy

- ['mubuna acopTuMeHTy

- CTymiHb 3a10BOJIEHHS CIIOKMBAYa
- SIkicTb TOBapiB

- SIKICTh JOJJATKOBUX POOIT

- ian

- [linoBa moJriTHKa

- YMOBU Tipu TIpojiaxi (Harp., 3HUKKH)
- YMOBH IUIATEXKY

- PunkoBa IisIbHICTD

- 30yTOBa KOHIICTIIIis

- Opranizarris 30yTy

- PexnamMHa KOHIIEIIIS

- Butpatu Ha pexnamy

- CtumymoBanHs 30yTy

- 3B'SI3KM 3 IPOMAJICHKICTIO (MTAOJIUK pUIICHIIICH3)
- Toprosi mapku

- [Ipectrx hipmu

- IIpecTikx ToBapy

- Pozmoin

- [OTOBHICTB 3IHCHUTH TOCTAYaHHS
- Cknajzicbka MoJiTHKA

Bupo6uunrso

- BupoGnuua nporpama
- TexHouoriss BUpOOHUIITBA
- JlOoLIBHICTD
- PiBens opranizartii i TexHosorii
- CTyniHb BUKOPHCTAHHS
- Bupo6GH14a noTyxHicTh
- [IpogykTuBHICTH
- Butparu BupoOHUILITBA
- HamiitHicTh 3aKymnok/ moctayaHHs

JlocmimKeHHs 1 pO3BUTOK

- 3axonau 1 lHBeCTI/II_lll JUIS TOCITIKEHHS

- 3axo/au 1 IHBECTHIIIT AJIs1 PO3BUTKY

- [IpogykTuBHICTH

- BnockoHaneHHsa METOAIB JOCIIIKEHD

- BrockoHaneHHs nmpoykKuii

- BaockonanenHs nporpaMHoro 3a0e3neyenHs
- Jocnipxenns i PO3BHUTOK HOY-Xay

- [TateuTtn 1 minensii
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IIpooosowcenns mabauyi b.4

YuHuukn

CkJ1az10B1

dinancu

- Kamian 1 crpykTypa Kanitaiy
- [IpuxoBani pe3epu

- [loTenuian dinancyBaHHs

- O0opoTHMII KamiTal

- JIikB1gHICTE

- O6opor KamiTaiy

- [HTEHCUBHICTD IHBECTHIIIH

Kanpu

- SIkicTh nepconamy

- [Ipane3naTHicTh

- YdacTp B po0oTi

- [lomiTrka omatu Tpyaa/couianbHe 3a0€3M€YCHH
- Kitimar Ha nianpuemMcTsi

- KonekTusizm

KepiBHUIITBO U Oprani3aiis

- PiBeHb mutanyBaHHS

- Metoau yxBajieHHsI pillIeHb

- KonHrtpoib

- SIKiCTb 1 mpane31aTHICTh KEPIBHUX MPAIliBHUKIB
I[oumLHwa oprai3arii

- Inpopmanis ycepenuHi mianpuemMcTpa

- O0JIK 1 3BITHICTb

- [ndopmartist mpo puHOK

[ToreHmian q1g HOBOBBEIEHD

- BBeieHHs HOBOTO BUIJISIY JISUIBHOCTI HA PUHKY
- OCBOEHHSI HOBUX PUHKIB

- OCBO€HHSI HOBHX KaHaJIiB 30yTy

Tabnuys b.5 — Hianazonu mounocmi npu pizHux 06'emax ubipxu

OG'em BuGipKH OuikyBaHuii pe3ynbtar npu piHi 3roau 0,95 %
10 a60 90 () 30 a6o 70 (£) 50 (%)

50 9 (4,5) 13 (6,5) 14 (7)

100 6 (3) 9 (4,5) 10 (5)
200 4 (2) 6 (3) 7 (3,5)

500 3(1,5) 4 (2) 4(2)
1000 2 (1) 3(1,9) 3(1,9)
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Jlonaroxk B

BuzHaueHHs Koe@ili€eHTa 3aKpilVIeHHs onepanii i THILy BAPOOHMUTBA

Tabnauys B.1 — Busnauenns koeghiyienma 3axpinaenns onepayii Kzo

Howmep N
.. | HalimeHyBaHHs
omeparii Trrr-k Mp P e O
oreparii
005
010
XP= 0=
Jlomatok I'
AHaJ1i3 0230BOr0 TEXHOJIOTIYHOT0 MpPoLeCY
Tabnuysa I'.1 — Ananiz 6a306020 mexHoN02i4HO20 NPoOYecy
8UCOMOBIEHHS OemaJli
(HatimeHy8anHs1)
Mopnenb . . | Bumipro-
8 Pizaneaun P . Pexko-
Omne- | Bepcrara, . BAJIbHUI :
: THCTPY- : Ecki3 00poOku MEH-
pauis | MPUCTOCY- THCTPY-
MEHT Jarii
BAHHS MEHT
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Homatok /I
Po3paxyHok npumyckiB Ha AiaMmeTpaJibHi i JiHIHHI po3Mipu

Tabauysa J[. 1 — Po3paxynok npunyckis

Po3mip
MOBEPXHI,
MM

3arajgpHUN
MIPUITYCK
Ha po3Mip,
MM

Koedirient
ITOCHITIO-
BaHHA

YTouHeHun
(TIpUHAHSTHI)
PUITYCK

Jlonyck Ha
3aroTiBKYy,
MM

Pozmipu
3arOTIBKH

3 IOIyCKaMH,

MM

JliameTpalibHi po3Mipu

JIiHi

HHI po3MipH

Tabnuysa E.1 — Po3paxynox npoekmuoi cmankKoemKocmu

TexHoJIOTiYHe MPOEKTYBAHHSA LeXY (TIJIAHKH)

Honarok E

HaiimenyBaHHs

K-15,
IIT.

BepcraTtoemHiCTh 3a TUTIOpO3MipaMu
(MozensiM) BepCTaTiB, TO/.

BepcraroeMHicTh

3aBOACBKa

Koedimient
IMOCYTIOBAHHS

BepcraroeMHicTh

IMPOCKTHA
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Tabauya E.2 — Pospaxynox nompionoi KiteKocmi eepcmamie
i Koeghiyienma ix 3a8aHMaANCEHHS

No . [ToTpiOHa KITBKICTH BepCTATIB 1 KoedimieHT
HanmenyBanus
n/n 3aBaHTaKCHHSI
1 | IIpoekTHa CTaHKOEM-
HICTb Ha PIYHY TIPO-
rpamy
2 | Po3paxyHKoBa KiJib-
KicTh BepcrariB Cp
3 | IlpuiiasaTta KUTBKICTH
BepcratiB Cn
4 Koedimienr  3aBan-
TaxxeHHsa K3
5 | KoedimienT  3aBaH- Kz.cp=
TaxxeHHs K3.cp
Tabnuys E.3 — Po3paxynok niowi yexy
HajtmeHyBaHHs Hnogla, PosramryBanHs DUISHOK,

M BIJIIIJIEHD

Jinsaka MmexaHigHoi 00poOku Nel

Jinsaka MexaH1gyHoi 00poOKu Ne2

Jinsaka mexaHigHoi 00poOKkm No3

JinsiHka MexaH14Hoi 00poOku Ned

JlinsgHKa ckiiagaHHs

LlexoBuii cKkjag 3aroTOBOK

MixornepaliifH1i CK1ay

CkJ1ag roToBUX JeTalien

KoHTponbHe BiiisIeHHS

BinaineHHs 3 peMOHTY 1HCTpyMEH-
Ty 1 IPUCTOCYBaHb

Komopa npucrocyBanb

IPK

3aTouyBalibHE BIJIIICHHS

PemoHTHA 0a3a

BinninienHs enepreruka

Bigauienas MOP

BigninenHs ckiamga”Hs 1 nepepoo-
JICHHS CTPYKKH

[lmoma wmaricTpaJibHUX MPOI3IiB
(mpoxo/iB)

PA3OM
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Jlomarox U

Kanenpapumii miian

nepeIuIIOMHOI NpakTuku 3a paxom 7.090202 a5 cTyAeHTIB

JEeHHOI (pOpMH HABYAHHA

3MicT eTaniB NpPaKTHKHU

Jlata BUKOHAHHS

(mepion)

1 IncTpykTax 3 TexHiku Oe3nexu. OGOpMIEHHS Ha MiAIPHEMCTBO.
BuBuenHs oprasizaiii BUpoOHHIITBA HA MIAMPUEMCTBI 1 B 6a30BOMY
exy:

- CTPYKTypa, OpraHisailis BAPOOHUIITBA 1 YIIPABJIIHHA Ha IiJI-
TIPHEMCTEI i B 0a30BOMY LIEXY;

- OpraHi3amis TEXHIYHO1 i rOTOBKY BUPOOHUITBA Ha ITiAPH-
€MCTBI

1-ii THXIEeHb

2 BuBueHHs cy)00BOT0 pU3HAUEHHS MAIIUHU (BYy3J1a), 1eTanei-
IPEICTaBHUKIB!

- QHAJII3 TEXHOJIOTIYHOCTI KOHCTPYKIIIH;

- TEXHIYHI BUMOTH i yMOBH iX eKCIUTyaTaii
36ip marepiaiiB JyIsi MAPKETUHTOBUX JOCIIKEHb

2-3 TIXKIEHD

3 BuBYEHHS TEXHOJOTIYHUX MPOILECIB CKJIAAAHHS MAIIUHU (BY371a),
oprasizauiiHux GopM CKJIaAaHHs, 00JaHAHHS

3-1i TKIEHD

4 BuBUYEHHS TEXHOJIOTIYHUX MPOLECIB BUTOTOBIICHHS JIeTaCHi-
MPEICTABHUKIB, BXXHBAHOTO 00JIaJHAHHS, TEX. OCHACTKH 1 BUKOHAH-
HS HOT'0 KPUTUYHOTO aHATI3y 3 PO3POOKOI0 PEKOMEH IAIlIH MicIIst HO-
r'0 yJIOCKOHAJIEHHS! CTOCOBHO YMOB CEPIMHOr0 BUPOOHUIITBA

4-6 THKIEHD

5 Anani3 3ac00iB TEXHOJIOIIYHOIO OCHALIECHHS, 3aC001B MeXaHi3auii i
aBTOMATH3AIlll TEXHOJIOTIYHOTO MPOIIECY

7-1 THKIEHD

6 BuBUeHHS CUCTEMH aBTOMATH30BAHOIO MMPOCKTYBAHHA TEXHOJIOT'1-
YHHUX IIPOLECIB HA MANPUEMCTB1

8-1i THXKIEHb

7 BukoHaHHs crielialbHOI YaCTUHU MPOEKTY (aHai3 MaTepiaiB)

9-i TXKIEHD

8 Anaii3 MatepiaiiB AJisl OpraHi3aliiiHo-eKOHOMIYHOI YaCTUHH MPO-
eKTY

10-i1 THXKIEeHb

9 Amai3 MaTepiaiB Ul BAKOHAHHS PO3JLTY 3 IUIaHyBaHHS (a00
PEKOHCTPYKIIT) 1exy (AUISTHKN)

9-11 THxneHs

10 OxopoHa nparii B exy

10-#1 T IeHb

11 OdopmieHHs 3BTy 1 OTPUMAaHHS 31Ky PO MPAKTHKY

12-#1 T neHn

KepiBHUK NpaKTUKH Bij MiANPUEMCTBA

KepiBHUK IpakTHKHU BiJ aKajaeMii
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Homarok K

Kanenpapumii niian

nepeIunIoMHOI npakTukm 3a ¢axom 7.090202 s cTyaeHTIB

3204HOI (popMHU HABYAHHSHA

3MicT eTaniB NPaKTUKH

JlaTa BUKOHAHHS

(mepion)

1 [HcTpykTax 3 TexHiku 6e3neku. OpopMiIeHHS Ha MATPUEMCTBO.
BuBueHHs opraHizariii BApOOHHIITBA Ha MiATPUEMCTBI 1 B 6a30BOMY
exy:

- CTPYKTypa, Oprasisaiis BAPOOHUIITBA 1 IIPABIiHHA Ha MiJ-
MIPUEMCTBI 1 B 0a30BOMY IIEXY;

- OpraHizaiis TEXHIYHOI i ArOTOBKY BUPOOHUITBA Ha ITiAPH-
€MCTBI

1-ii THXOEeHD

2 BuBueHHs cy>k00BOTO TIPU3HAYEHHS MAIIMHU (BYy371a), IeTalleh-
MPECTAaBHUKIB:

- aHaJI13 TEXHOJIOITYHOCT1 KOHCTPYKLIH;

- TEXHIYHI BUMOTH 1 YMOBH X €KCIUTyaTarii
30ip maTepiaiiB s MApKETUHIOBHUX JOCITIIKEHb

1-i THXKOEeHD

3 BuBueHHs TEXHOJIOTTYHHX IPOIIECIB CKJIAJIJaHHS MAIlIMHU (BYy371a),
oprasizaiiaux Gopm ckiiagaHHs, 00 THAHHS

1-i TKIEeHD

4 BUBUYCHHS TEXHOJIOT1YHUX MPOIIECiB BUTOTOBJICHHS JIeTaJIeH-
MPEACTAaBHUKIB, BXXUBAHOT'O 00JIaIHAHHS, TEX. OCHACTKHU 1 BUKOHAH-
HS IOr0 KPUTUYHOTO aHali3y 3 pO3pOOKOI0 peKOMEH ALl micis Ho-
r'0 YIOCKOHAJIEHHSI CTOCOBHO YMOB CEPIifHOI0 BUPOOHUIITBA

2-U TKIEHD

5 Anaii3 3aco0iB TEXHOJIONIYHOTO OCHAIICHHS, 3ac001B MeXaHi3amii 1
ABTOMATH3AIIi1 TEXHOJOTIYHOTO MTPOIIECy

2-1 THKIIEHD

6 BuBueHHs cuCTEMHU aBTOMAaTU30BAaHOTO ITPOEKTYBAHHS TEXHOJIOT1-
YHUX NPOLECIB HA MINPUEMCTBI

2-U TKIEHD

7 BukoHaHHS CHeNiajJbHOT YaCTHHU MPOCKTY (aHaIIi3 MaTepialiB)

2-11 TWKIIEHD

8 AHai3 martepialiB Ui OpraHizaliiiHo-eKOHOMIYHOI YaCTUHH IPO-
eKTY

3-ii TUXKIEHD

9 Anani3 MatepialiB Ul BAKOHAHHS PO3ALTY 3 IIaHyBaHHs (a00
PEKOHCTPYKIIii) 1ieXy (IUISTHKN)

3-ii TUKIEHD

10 Oxopona mparii B 1iexy

3-i1 TWXKIIEHb

11 OopmienHs 3BiTy 1 OTpUMaHHS 3aIKy PO MPAKTUKY

3-if THKIEHD

KepiBHUK MpaKTHUKHU BiJI MIANPUEMCTBA

KepiBHUK pakTUKU Bi akaaeMii
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Homarok JI

3pa3ok o(popMIIeHHS TUTYJIHHOIO JUCTA POOOUYOTrO 30IIUTA

JlonOackka JiepkaBHa MalIMHOOY/1BHA aKaieMist
Kadenpa TexHonorii Ta ynpapiiiHHS BUPOOHULTBOM

POBOUYUUM 30LHIUT

Crynenra

dakynpTeT

Kypc I'pyna

CroeranpHICTh

(HOMEp, HallMEHYBaHHS)
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Homaroxk M

Binryk kepiBHHKa PO NPaKTHKY

Biaryk i omiaka po60oTH Ha MPaKTHUIT

(I1IBb crynenTa)

(HaiimeHyBaHHS TIAIPUEMCTBA)

[Tinrmc kepiBHUKA MPAKTUKH BiJ] T1AIPUEMCTBA

M.IL.

(mocana, I11b)
200 p.
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Homarox H
3pa3ok opopMIIeHHSI TUTYJBHOTO JHUCTA 3BIiTY

MiHicTepCTBO OCBITH 1 HAYKH Y KpaiHu
JlonOackka nepxaBHa MalmuHOOYIiBHA aKaeMis

Kadenpa texnomorii Ta ynpaBiaiHHS BUPOOHUIITBOM

3BIT
NPO MPOXO/ZKEHHS NMePeIUNIOMHOI NPAKTUKHU
Ha
(HaiiMeHyBaHHS TIANPUEMCTBA)
I1Ib I'pyna

KepiBHuK Bij
MIPUEMCTBA

Hau. BTH nignpuemctBa

KepiBHUK paKTUKU Bij
akazemii

KepiBHUK AUTUIOMHOTO
IIPOEKTY

KepiBHuK opraHuzaliiiHo-
€KOHOMIYHOI YaCTUHU

M.II. Omiaka

Kpamaropcbk 2008
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Haesuanvne suoanmus

KOBAJIEBCHKHMH Cepriii Bagumosuy
KOJIOT Jlinis IlerpiBHa
OHUIYK Cepriii I'puroposnyu
INOINIBHEHKO AnartoJtiii AHapiiioBuy
MEJIBEJ€B B’siueciiaB CtenanoBu4
BOPUCEHKO IOpiii bopucoBu4
TYJIYIIOB Boaoaumup IBanoBu4

JIMn/10MHe NPOeKTYBaHHA
Ta NMepeIUIIOMHA MPAKTHKA
CTY/JIEHTIB CreliaJIbHOCTI
«TexHoJiorist MAIIUHOOY /Xy BAHHSI»

HaBuasnpHUIT ITOCIOHUK

Penaxrop LI IpsikoBa
Komm’toTepHa BepcTka O.I1.Opnaina
1/2008. [Tign. no apyky dopmar 60x84/16.
[Tamip odcernmit.  YM. npyk. apk. OO6u1.-BU1. apK.
Tupax MIPUM. 3am. Neo
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