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Beryn

JlunioMHe TMpOeKTyBaHHs OakalaBpiB € HEBIA'€MHOIO YacCTHUHOIO
MiATOTOBKM (haxiBIIIB 3 BHUIIOK OCBITOI, 3a0e3leuye pPO3BUTOK HABHUOK
CaMOCTIMHOI TBOpPYOi POOOTH CTYIEHTIB, JO3BOJISE IUISIXOM BHUPIIICHHS
KOHKPETHHUX BHUPOOHMYMX 3aBJaHb 3alydyaTd CTYIEHTIB N0 MalOyTHBHOI
TISUTBHOCTI, BHUXOBYE iX Yy JAyCl BIANOBITANTBHOCTI 3a BHUKOHaHy poOOTY,
MPUIICTUTIOE IM HABUYKH HAYKOBO-IOCIIITHOT POOOTH.

JlumioMHEe  TPOEKTYBaHHS ~ OaKaliaBpiB  CIpHUSE€  3aKPIIJICHHIO,
MOTJIMOJICHHIO U y3arajdbHEHHIO 3HaHb, OTPUMAHUX CTYJICHTaMH 3 BUBUCHUX
JTUCITUIUIIH, 1 3aCTOCYBaHHIO IMHUX 3HAHb JUISI KOMILIEKCHOTO BHUPIIICHHS
KOHKPETHOTO 1H)KEHEPHOTO 3aB/IaHHSI.

[Tpamroroun Haj AWIUIOMHUM TIPOEKTOM CTYIEHT TOBHHEH HABYHTHCS
KOpHUCTYBAaTHCSl JOBIIKOBOIO JiTeparyporo, Marepianamu JICTY, €CK],
TUTIOBUMHU TMPOEKTAaMU ¥ T.1H., @ TaKOXX HABYUTHCS 3aCTOCOBYBATHU CYy4YacHi
TEXHIYHI 3ac00M I PO3pPaxyHKIB MPU POOOTI 3 TEKCTOBOIO I KPECISIPCHKOIO
JIOKYMEHTAITI€IO.

MeTonuuHi BKa31iBKM MICTSITh OMHC OCHOBHUX PO3JUIIB JAUILIOMHOTO
MIPOEKTY, 10 BUKOHYETHCS CTyACHTaAMH Ha Kadeapl TEXHOJIOTii 1 ympaBIlliHHS
BUPOOHMIITBOM, PEKOMEHJAlIl A0 iX po3poOKH, a TAKOXK IMEpeNiK BUMOT, IIO
BHCYBAaIOTBCS  JO  3MICTy, pPO3PaxXyHKOBO-TIOSICHIOBJIIBHOI  3alMCKHA  H
o(OpMJIEHHS BCIX MaTepiaiiB AUILIOMHOTO IIPOEKTY.

1 OPTAHIBALIS JUIIJIOMHOTI'O MTPOEKTYBAHHS
1.1 MeTa i 3aBJaHHS JUIIJIOMHOTO IPOEKTYBAHHS

Merta nUIIIOMHOTO TIPOEKTY OakajgaBpa — CUCTeMaTH3allis 1 MOTJIMOJIeHHS
TEOPETUYHUX Ta TNPAKTUYHUX 3HAaHb, OTPUMAHUX 3a 4YaCc HaBYAHHSI, iX
BUKOPUCTAHHA TIPU PO3B’SI3aHHI KOHKPETHUX TMPAKTUYHUX 3a/lad, a TaKOX
MpUI0aHHS HABUYOK CAMOCTIMHOT pOOOTH.

[Ipn muUMIOMHOMY TPOEKTYBaHHI BHUPIIMIYETHCS KOMIUIEKC KOHKPETHHX
HAayKOBHUX, TEXHIYHUX, OpPraHi3allfHUX 1 €KOHOMIYHUX 3aJay, BUSBISETHCA
cTeniHp nNpogeciiiHOi MIATOTOBKU CTYJEHTa JI0 CaMOCTIHHOT poOOTH B yMOBax
Cy4acHOTr0 BUPOOHMIITBA, BU3HAYAETHCS CTEMIHb COLIAJIBHOI 1 MCUXOJIOT14YHOI
IATOTOBKH JI0 KEPYBaHHS TPYJIOBUM KOJICKTHBOM.

Bunycknuk JIJIMA mnoOBUMHEH JOCKOHAJIO 3HATH NHUTaHHS Teopii 1
MPaKTUKU MAIIMHOOYIBHOIO BUPOOHHUIITBA, BMITH aHali3yBaTH Cy4acHi
JIOCSITHEHHSI BITYM3HSHOT Ta CBITOBOI HAyKM 1 TEXHIKM 3 BUKOPUCTAHHAM
CydyaCHHX METOJIIB Ta 3ac0o0iB aBTOMAaTH3aIlll 1H)XXCHEPHOI Tpaili, BUPOOUTH
BMIHHS TMpAIlOBaTH 3 HAayKOBO-TEXHIYHOIO JITEPaTypol0 Ta MaTEHTHOIO
iH(poOpMaIli€ro, MPaBUILHO BHKOPUCTOBYBATH CTAHJIAPTH Ta IHINY KEpPIiBHY
iHdopMallito, TBOPYO  PO3B’SI3yBAaTH  TEXHOJIOTIYHI, KOHCTPYKTOPCHKI,



OpraHi3aliifHO-€KOHOMIYHI, ©eKOJIOT1YHl Ta 1HIN 1HXXEHepHI 3ajgadl 3
BUKOPHUCTAHHSAM CYYaCHHMX 3aC001B 00UMCIIIOBAIBLHOT TEXHIKH.

[Topsimok 3axXUCTy TUTUIOMHUX MPOEKTIB BU3HAYAEThCs «PekoMenarisiMu
PO TMOPSAIOK CTBOPCHHS, OpraHizalliio 1 poOOTy Aep)kaBHOI eK3aMeHaIlliHOi
(kBamidikariifHoi) komicli y By3ax Ykpainum» 1 «Ilojio)keHHs Mpo JAeprKaBHY
aTecraiito ctyaeHTiB JJJIMAY.

1.2 TemaTuKa JUNJIOMHOT0 MPOEKTYBAHHS

TemaTuka IUIJIOMHUX MPOEKTIB TOBUHHA OYTH aKTyaJbHOIO, BiJIOBIIATH
Cy4aCHOMY CTaHy 1 IEPCIEKTUBAM PO3BUTKY HAYKH 1 TEXHIKH, 32 CBOIM 3MICTOM
BIJIMOBIJIATH 3aBJaHHSIM JUILIOMHOTO MPOEKTYBaHHS.

AKTyanpHI TEMU TUIUIOMHHUX MPOEKTIB MPOMOHYIOTHCS IMiANPUEMCTBAMH.
HaliMeHyBaHHsS TeMU 3a 3aMOBJICHHSM MIJIPUEMCTB TOBUHHO OYyTH TiITUCAHO
roJIOBHUM (haxiBiieM a00 KepPIBHUKOM IiIMPUEMCTBA.

BunyckoBa kadenpa MmIOpIYHO pO3pOOIIlE OHOBJIEHUM MEpeNiK TeM
JUIUIOMHHX MPOEKTIB. Llel meperik po3risiaaeTbesl Ta 3aTBEPAKYETHCS PAAOI0
CIICLIILHOCTI, MICIS YOro 3aTBEp/KEHa TeMaTHKa BHUBINIYEThCS HA JOIIII
OTOJIONICHb KadeapH 1 TOBOJUTHCS J0 BijOMa CTY/ICHTIB.

TemaMu IMIUIOMHHUX NMPOEKTIB 0aKajlaBpiB MOXYTb OyTH:

1 Po3poOka TEXHOJOTIYHOIO MPOLIECY BUTOTOBJICHHS JeTajil 1 3aco0iB
TEXHOJIOTIYHOTO OCHAIIEHHS JIJI1 HOT0 peai3ariii.

2 Po3poOka TEXHOJOTIYHOTO MPOIECY CKJIaJlaHHd BHUPOOY 1 3aco0iB
TEXHOJIOTIYHOTO OCHAIIEHHS JIJI HOT0 peai3artii.

3 TlpoekT cremiaii3oBaHOi IUIBHUIN 3 BUTOTOBJICHHS JeTaji BHPOOY
(By3ma).

4 TIpoeKkT peKOHCTPYKIli MEXaHOCKIAJaIbHOTO I11€Xy 3 BUTOTOBJICHHS
neTan BUpoOy (Bys3ia).

5 TIpoeKT peMOHTHO-MEXAHIYHOI AUIHHUII 3 PEMOHTY BUPOOIB (BY3JIIB).

JunmoMHui  OpoeKkT  OakajlaBpa CKJIAJAETbCS 3 PO3PAXyHKOBO-
nosicHioBanbHOi 3amucku (PII3) 1 rpadgiunux wmarepianiB. OOcar PII3, sk
MPaBUIIO, CTAHOBUTH 5S0—75 CTOPIHOK PYKOMUCHOTO (MAIIMHOIIUCHOTO) TEKCTY.
I'padiuyna yacTHHA MOBUHHA MICTUTH 1’ SITh — CIM JIUCTIB popmaty Al.

Cknazn 1 CTpyKTypa AMIUIOMHOTO MPOEKTY, a TaKOX rpadiyHOi YaCTUHU
BU3HAYAETHCS JAaHUMU METOAMYHMMH BKa3iBKaMM Ta KOHCYJIbTAaHTOM
JTUIIIIOMHOTO TTPOEKTY.

1.3 Bu3HauyeHHs TeM TUIJIOMHHUX MPOEKTIB

CryneHTy HaJaeThCsl MPAaBO BUOOPY TEMU JAMUIJIOMHOTO NpoeKTy. CTyIeHT
MO>K€ 3alpOINOHYBAaTH CBOIO TEMY JUIJIOMHOTO MPOEKTY, OOIPYHTYBABILIHU IO



MPOTMO3UIIII0 TEXHIKO-EKOHOMIYHOK JOIUIBHICTIO 1i PO3POOKH 3 ypaxXyBaHHSIM
MICLS EPEAAUILIIOMHOT MPAKTUKHU.

3akpirieHHs 3a CTYJ€HTOM TE€MHU JUIJIOMHOTO MPOEKTY MPOBOJUTHCS 32
HOTO BJIACHOIO MUCHMOBOIO 3asBOI0 1 0opMIIIEThCS Haka3zoM pekTtopa JIJIMA
nepes Mo4aTkoM MepeAUIIOMHOT TPAKTUKH.

1.4 3aBnaHHA HA IUIJIOMHE IPOEKTYBAHHS

B mepumii aeHs mNepeAMIUIOMHOT TPAKTHKHA CTYACHTY BHIIAETHCS
3aBlaHHA Ha JWIJIOMHE TPOCKTYBaHHs, IO CKJIAJA€TbCd KEPIBHUKOM
JAUIJIOMHOTO TIPOEKTY, KOHCYJIbTaHTAMH Ta 3aTBEPIXKYEThCSA 3aBiAyBauyeM
Kadenpu.

3aBgaHHs Ha PO3POOKY TEMHU TUIJIOMHOIO MPOEKTY O(OPMIIIOETHCS Ha
OnaHKaX ycTaHOBJICHOI (hopMmu (101aTOK A).

Odopmiiennit  OnaHK  3aBAaHHS HA  JUIUIOMHE  TPOEKTYBAaHHS
MIIMUCYETHCS CTYJIEHTOM, KEPIBHUKOM pOOOTH Ta BCiMa KOHCYJIbTaHTaMU, TI1CIIS
I[bOTO 3aTBEP/IKYETHCS 3aBiyBaueM Kadeapu Ta pa3oM 3 KaJICHIapHUM ILTAHOM
BUKOHAHHS JUIIJIOMHOTO MPOEKTY BUIAETHCS CcTyAeHTOBI. Odopmiienuil 6i1aHk
3aBJIaHHS Ha JUIUJIOMHE MPOEKTYBAHHSA JOJAETHCS 10 3aBEPIICHOTO AUIIIOMHOTO
MPOEKTYy Ta pa3oM 3 TMPOEKTOM, MiANUCAHUM BIAMOBITHO 3 BHUMOTaMH
«IlonoxxeHHss mpo JaepkaBHy arectaiito cryaeHTiB IJIMA» mnonaetscsa 10
JlepxkaBHoi ek3ameHariiiHoi komicii (JIEK).

1.5 KepiBHMITBO JMIVIOMHMM NPOEKTYBAHHAM

Haka3zom pexTopa 3a mojaHHsSM Kadeapu MNPU3HAYAIOTHCS KEPIBHUKHU
JTUTUIOMHUX MPOEKTIB 3 4Kciia mpodecopiB Ta aoleHTiB Kapeapu. KepiBHukamu
JTUIUIOMHHUX  TPOEKTIB  MOXYTh  OyTM  HAyKOBI  CIHIBpPOOITHUKH  Ta
BUCOKOKBai(ikoBaH1 (axiBIi I1HIIMX YCTAaHOB 1 MIANMPUEMCTB, a TaKOX
HaMOLIBII JOCBITUEHI BUKJIa1a4l Ta CIIIBPOOITHUKH aKaJaeMii.

OcHOBH1 000B’S13KM KEpIBHUKA JUIIJIOMHOIO ITPOEKTY:

1) Po3po0ka 3aBaaHHs Ha JUILIOMHE TIPOCKTYBaHHS;

2) HapmaHHs CTyOeHTY JIOTIOMOTH B pO3poOIl KaJeHIApHOTO IUIaHYy
poOOTH Ha Bech MEpioj AWIUIOMHOTO MPOEKTYBaHHS, CKIagaHHS Trpadiky
KOHCYJIbTaIll}l CTy/ICHTA,

3) Pexomenpamii CTyaeHTy IO Mia0OPy BITYM3HSHOI Ta 3aKOPIAOHHOI
BUX1JHOT iH(GOpMAaIIil IO TeMI TUITIIIOMHOTO MPOEKTY;

4) TlpoBeZicHHS CHCTEMAaTHYHUX (3@ PO3KiIagoM Kadeapu) KOHCYIbTallii
MO CIEMIAIbHUX PO3JAlTaX MPOEKTY, KOHTPOJb BEACHHS pPoO0YOro 30IIUTa
JUTUIOMHOTO TIPOCKTYBaHHS;

5) IepeBipka SIKOCTI BUKOHAHHS JUIIOMHOTO TPOCKTY 3 BiTOOpaKEHHIM
pe3ynbTaTiB B poOOUYOMY 3O0LIMTI JAWUIJIOMHOTO NPOEKTYBaHHS Ha KOXKHIN
KOHCYJIBTAIIIT,



6) HanrcanHs Bii3UBY Ha 3aKiHUEHUI AMILIOMHHEA ITPOEKT.

Sk110 B nmpoueci IUIIOMHOTO IPOEKTYBaHHS KEPIBHUK YIIEBHIOETHCS, 110
CTYJIEHT HE MiATOTOBJIEHUN JO SKICHOTO Ta CBOEYACHOI'O BUKOHAHHS MPOEKTY B
noTpiOHOMY 00Cs31, BIH CTaBUTh IUTAHHS TMeEpel 3aBilyBaueM Kadeapu Ipo
NPUIUHEHHS AUTUIOMHOTO TPOEKTYBaHHSI.

KoHcynbTanTH HanawTh CTYACHTY JOMOMOTY B PO3POOI OKpeMHUX
PO3LIIB AUIJIOMHOTO MPOEKTY, MIANUCYIOTh 3aBAaHHs, TUTYIbHHUM apkyn PII3
Ta BIAMOBIAHI rpadiuni Marepianu. 3ycTpidl CTyJeHTa 3 KOHCYJIbTaHTaMHU
BiI0OYBaIOThCSI BIAMOBIIHO PO3KJIATy BHUIIYCKOBOi abo CyMDKHUX Kadeap
akajemii.

BinBimyBaHHS CTYA€HTOM KOHCYJbTallli BIANOBIAHO 3 rpadikom
KOHCYyJbTaIliii € o00oB’s3koBuM. [lim yac KOHCynmbTaliii KEpiBHHK Ta
KOHCYJIBTAaHTH TOBMHHI HE TUIBKHM JOTIOMAaraTH AWIJIOMHUKY B HaXO/KEHHI
NpaBWIbHUX TEXHIYHMX, HAYKOBUX Ta €KOHOMIYHMX pillleHb, aje W CHPUSITH
PO3BUTKY MOro TBOPUOi AaKTUBHOCTI Ta CAMOCTIMHOCTI. 3a MPUHHATI B
JTUIUIOMHOMY TIPOEKTI PIIIEHHS Ta TNPaBWIBHICTh YCIX JaHUX BIAMOBIIAE
CTYAEHT — aBTOp JAMINIOMHOTO NIPOEKTy, a 3a IMpaBWIbHICTh pIlIEHb 3
OPUHLUIIOBUX MUTaHb PAa3oM 31 CTYJEHTOM BIAMNOBIJIA€ KEPIBHUK JUIIJIOMHOTO
IPOEKTY.

Koxuuii crygent nasiui mo 3akindeHHi 40-50% 1 70-80 % wacy,
BIJIBEICHOIO Ha JMIUIOMHE MNPOEKTYBaHHs (SIK MpaBuio, 10 15 kBitHA 1 15
TpaBHs1) 3BITY€ Mepel KEPIBHUKOM NPOEKTY 1 3aBlyBaueM Kadeapu mpo CTEIiHb
TOTOBHOCTI MpoekTy. Ha OCHOBI 3BITY KEpIBHUK MPOEKTY 1 3aBlayBad Kadenpu
BH3HAUYAIOTh BIJICOTOK BHUKOHAHHS JWUIJIOMHOTO TPOEKTY Ha MOMEHT 3BITYy Ta
MOBIIOMJISIIOTH JIeKaHa BIJIMOBIAHOTO (haKyJIbTETY.

3aBigyBau kadeapu Ta JAeKaH BIAMOBIAHOTO (hakyJabTeTy 3000B’s3aH1
PETyJIIpHO HAIISAJATH 32 XOAOM JUIUIOMHOIO MPOEKTYBAaHHS, BUMAraiouu BiJ
CTYJIEHTIB JOTPUMYBAHHS KaJeHAApHOTO rpadiky podoTu. XiJ TUTIIIOMHOTO
IIPOEKTYBaHHS TMOBHHEH (DIKCYBaTUCh HA €KpaHi JUIUIOMHOTO MPOEKTYBAaHHS,
KWW BHBINIYETHCS Ha JIOUIII orojomeHb kadenpu. Ha 3acimaHasx kadeapu
TaKOX TMOTPIOHO PO3TIISAJATH BUKOHAHHS KaJlleHIApHUX rpadikiB IUTIIIOMHOTO
POEKTYBaHHS.

1.6 Opranizauisi i NOpsIAOK 3aXUCTy TUNJIOMHOIO MPOEKTY
1.6.1 Opzanizauin pooomu /lepsricasnoi exzamenauitiHoi Komicii

JInst 3aXUCTy OUIJIOMHMX TPOEKTIB CTYJEHTaMU yCiX (OpM HaBUaHHS
OpraHi3yloThcsi ofHa ab0o JekuIbka JlepKaBHUX €K3aMEHAIIHUX KOMICiid
(IEK). B xomo misibHOCTI JIEK BXOmsATH: mepeBipka HAyKOBO-TECOPETUYHOI i
npodeciitHol MATOTOBKM OakaiaBpiB, MPUIHATTS PIIICHHS MPO MPUCBOEHHS 1M
kBamidikarii O6akajgaBpa BIAMNOBIAHOTO HAMpPSAMY Ta MPO BHAAYy IUILIOMA (3
BiJI3HAKOI0 a0o0 0e3 BIA3HAKH), pO3poOKa MPOMO3UIlINA, CHPIMOBAHUX Ha
MOKPAIIeHHS SKOCTI MAroToBKH Oakanaspis B JJ/JIMA.
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Jo 3axucty aumnoMHux mnpoekTiB B JJEKy momyckaroTbest cTyeHTH, 110
BUKOHAJIM YC1 BUMOTY HaBYAJIBHOTO IUIAHY Ta MPOrpaM ycix auciuriid. Ciucku
mux crynenrtiB noaae ao JEKy nekan dakymnbrery. Kpim TOro, Ha KOKHOTO
CTYIICHTA MOJIAI0ThCS HACTYITHI JOKyMeHTH: 1) iHAMBiqyalbHA KapTKa CTyJICHTa
3 BHCTaBJICHMMH OLIHKaMU IO BCIX JAUCIUIUTIHAX, KypCOBHX IPOEKTaxX Ta
poboTax, ycix BUJax MPAKTHK, a TAKOXK YKA3Y€ThCs cepeiHii 0an (pelTuHr); 2)
BiJ[3UB KEPIBHHUKA JAUIIJIOMHOTO MPOEKTY; 3) peleH3id Ha AUIIIOMHHIA MTPOEKT.

B JEK moxyTh OyTH mo/1aHi TaKOX 1HII MaTepiajy, M0 XapaKTepU3yIoTh
HAYKOBY 1 MPAKTHUYHY IIHHICTH BUKOHAHOTO AMIUIOMHOTO MPOEKTY — HAyKOBI
CTaTTi, MaTEeHTH, AKTH BIIPOBAKCHHS Yy BHUPOOHUITBO ab0 B HaBUAJIHHHIA
mporec.

1.6.2 Opzanizayia 3axucmy OunjiomHux npoekmie

3axuct qurmuioMHux mpoekTiB B JIEK 3BuYaitHO mo4ynHaeThes 3a ABa—TpU
TYOKHSL 10 3aBEPIICHHS TEPMIHY IUIIJIOMHOTO MPOEKTYBAaHHS, IMepeadauyeHoro
HaBuaJgbHUM TuTaHOM. Poskinan po6otu JJEK Tta rpadik 3axucTy AMILIOMHUX
MIPOEKTIB PO3POOIIAIOTHCS 3 YPaXyBaHHIM HACTYMHUX MIPKyBaHb: a) TPUBAJICTh
onHoro 3acinanHs JIEK He MOBMHHA MMEpEBUIYBaTH IIICTh ACTPOHOMIYHUX
TOJIMH Ha JIeHb, 0) MPOTATOM OJHOTO 3aCiJJaHHS KOMICISI MOXE PO3IJISTHYTH
3aXHUCT HE OUIbIIE ACCATU TUILUIOMHUX MPOEKTIB; B) KUIBKICTh 3aCiJlaHb KOMICil
MPOTATOM OJTHOTO TUXKHSI HE TIOBUHHO OyTH OUIBIIE M’ SITH — IIECTH.

I'padix 3axucty nummomHux npoektiB B JIEKy, 3arBepikenuid nepmmm
npopekropom JJIMA, noBoauThCs A0 BIAOMA CTYJEHTIB HE Ii3HIIIE, HDK 3a
MICSIb JO MOYATKy 3aXHUCTy AMIUIOMHUX NPOEKTiB. CHUCOK CTYAEHTIB, ILIO
3axumarTbes o AHsx poootu JEK, cknamaerbest micias mpoBeACHHS JPYroro
OTJISiAy JAUTUIOMHOTO TPOEKTYBaHHS, SIKUWA MPOBOJUTH 3aBiayBau Kadeapu (K
npaBujio 15 TpaBHA), 3 ypaxyBaHHSIM CTETIEHI TOTOBHOCTI JUTIJIOMHHUX MTPOEKTIB.

Ha migcragi rpadika 3aXHCTIB TUINIOMHUX ITPOEKTIB CKIIAIA€THCS PO3KIIA]
MPOBEJICHHSI HOPMOKOHTPOJIIO Ta PO3MOALNT  CTYIASHTIB-IMIUIOMHHKIB Ha
HOpMOKOHTpoJIb. He mi3nime, Hixk 3a 7-10 AHIB 10 3aXUCTy AMIUIOMHOTO
MPOEKTY CTYAEHT nojae yci rpadiuni marepianu ta PII3 nuniaoMHOro nmpoexty
Ha HOPMOKOHTpPOJIb, SIKMH HPOBOASATH HAWOULIbII KBadi(iKOBaHI BHKIIAgayl
BUITYCKOBOI Kadenpu. HopMokoHTposep mepeBipsie MiANKMCaHi KEPIBHUKOM Ta
KOHCYJIbTAaHTAMHU MaTepiaii AUIJIOMHOTO MPOEKTY HAa JOTPUMAHHS CTaHJIAPTIB
€CK/J, €CTIIB, €CTH, ACTVY 1 1H.

Ha ormsan 3aBigyBady kadeapu MOJAOThCA TOBHICTIO OQOPMICHUI
JTUTIIOMHUN TIPOEKT, MiAMUCAHUN KEPIBHUKOM MPOEKTY, BCiIMa KOHCYJIbTaHTaMHU
Ta HOPMOKOHTposepoM. OG0B’ I3KOBUM TAKOXK € HASBHICTh BIJI3UBY KEpPIBHUKA
JTUIIIIOMHOTO MPOEKTY.

10



1.6.3 Peuensysanns OunjiomHux npoekmie

OOOB’SI3KOBUM aKTOM OIIIHKH SIKOCTI JUIUIOMHHUX TMPOEKTIB € 1X
pELIeH3yBaHHs.

Ckiag peueH3eHTIB JUIUIOMHUX IPOEKTIB BU3HAYAETHCS BUITYCKOBOIO
kKadeaporo Ta 3a MOAAHHAM 3aBiAyBaya Kadeapu 3aTBEPIKYEThCS HaKa3oM
pekTtopa akazemii. SIK pEmeH3eHTH 3alydaroThCAd BHCOKOKBai(hiKOBaHi
CHeIialiCTh MIANMPUEMCTB 1 OpraHizaiiif, a Takoxx mpodecopu Ta BUKIaAayl
iHmmx BH3 a6o JI/IMA, siKiio BOHM HE MPaIlol0Th Ha BUITYCKOBIH Kadepi.

JIUMIIOMHUI TPOEKT HampaBlsS€ThCS Ha PEUEH3I0 MIiCHs Orisiay Ta
JOIYCKY TMPOEKTY 10 3aXHCTy 3aBiJyBaueM BHUITYCKOBOi Kadeapu He TMi3HilIe
HIX 3@ TPU — I’ SITh JIHIB JI0 3aXUCTY MPOEKTY.

Penienzent BuBuae 3mict PII3 1 rpadiuamx MmartepiaiiB JUTIIIOMHOTO
OpOEKTy, MPOBOAUTH Oecily 31 CTYJEHTOM 3 METOI 3 sCyBaHHS
OOTPYHTOBAHOCTI MPUIHATUX B MPOEKTI pilieHb. Ha 0CHOBI IIbOTO peleH3EHT B
NUCHMOBIH Gopmi (3BUYAHO Ha CreliajJbHUX OJIaHKax) CKJIaIa€ PEleH3iio, B
K1 B1IOOpaky€e HACTYNHI OCHOBHI MUTAHHSA: BIAMOBIIHICTH 3MICTy Ta 00CsTy
OPOEKTY 3aBJAaHHIO Ha JUIUIOMHE NPOEKTYBaHHS; AaKTYaJIbHICTh TEMHU
JUIUIOMHOTO  TPOEKTY;  OpHUTIHAJIbHI  CaMOCTIMHI ~ TEXHIYHI, HAayKOBI,
OprasizailiiiHi, €KOHOMIYHI Ta IHII pPO3pOOKH, 3alpONOHOBAaHI B MPOEKTI;
TEXHIYHA Ta 3arajbHa TPAMOTHICTh AUIUIOMHOTO MPOEKTY 1 PETENbHICTh il
o(opMJIEHHS; BIANOBIIHICTh IpadiuHoro Marepiany Ta PII3 Bumoram airoumx
CTaHAApPTIB 1 1HIIMX KEPIBHUX Ta HOPMATHUBHHUX JOKYMEHTIB; MpPaKTHUYHA 1
HayKOBa I[IHHICTh NIPUIHATUX B IPOEKTI PIIEHb Ta pO3POOOK; pEKOMEHallli Ta
npono3uiii perenzenra JEKy, JAJIMA, BumyckoBiil kadenpi, JTUIIOMHHKY;
OCHOBHI HEAOJIKM MPOEKTY, KPUTHUYHI 3ayBaXE€HHA MO WHOro 3MICTy Ta
0(OPMIICHHIO.

Ha 3akiHueHHsS peneH3eHT Ja€ OIlHKY JUIUIOMHOTO TPOEKTY 3a
JOTUPHOAIBHOKD CHUCTEMOI. PerieH3is mepenaeTbess CTYIASHTOBI pa3oM 3
JTUATUIOMHUM npoekToM it nojganHsa B JIEK.

1.6.4 ITiozomoeka 00 3axucmy ma 3axucm OUNIOMHUX RPOEKMIE

3axyUcT AMIUIOMHUX MPOEKTIB MPOBOJIUTHCS HA BIIKPUTUX 3aCiTaHHIX
JEK 3a y4dacTi He MEHIIE IMOJIOBUHM CKJIaAy KOMICIi Ta OOOB’SI3KOBOIO
npucyTHicTio TosoBu JIEKy abo iioro 3actynHuka. 3acilaHHs IPOBOJSITHCS SIK B
JJMA, Tak 1 Ha MIANPUEMCTBAX Ta B OpraHizamisx, JUis SKUX TeMaThKa
TUIUIOMHHUX TPOEKTIB, IO 3aXMINAIOThCS, MAa€ HAYKOBUH abo0 MpaKTUYHUUN
1HTEpecC.

Cekperap JEKy orosonrye temy HAMIUIOMHOTO IPOEKTY Ta HEpPEIae
rojoBi JIEKy po3paxyHKOBO-MIOSICHIOBAJIbHY 3alMCKy Ta BCl HEOOXITHI
JTOKYMEHTH, ICJIS YOTO JUIUIOMHUK OTPUMYE CIIOBO JUISI TOTIOBIII.

B nmokmani tpuBamicTio He Ounbmie 10—-15 XBWIMH NWIUIOMHHK ITOBHHEH
chopMyTIOBaTH METYy Ta 3aBIaHHS AUIUIOMHOTO TPOEKTY. JOTpHUMYrOYHChH
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MOCIIIOBHOCTI, NpuiiHATO1 B PII3, KOpOTKO BHU3HAE BY37I0B1 pO3pOOKHU MPOEKTY,
OpUTIHAJIBHI 1 HaMOUIBII ITIKaB1 1HX)KEHEPH1 (€eKOHOMIiuHi) pimeHHs. HeoOxigHo
YITKO BHUAUINTA BCE HOBE, IO 3alpPONOHOBAHO Ta PO3POOJIEHO CaMUM
CTYyJICHTOM, Ta OOIPYHTYBaTH TEXHIYHY 1 EKOHOMIYHY JOLUIBHICTD ITUX
nporno3uiii. Ha 3akiHdeHHsT BHUCTYIy Tpeba KOPOTKO BHU3HAYUTU TEXHIKO-
€KOHOMIYHI TOKa3HUKHU MPOEKTYy, MOPIBHIOIYM iX 3 TOKa3HUKAMHU AIF0YOTO
BUPOOHHUIITBA 200 paHillle BAKOHAHUMH PO3pOOKaMU (3 6a30BHM 00’ €EKTOM).

[Ticnst mOTMOBiAI OTOJIONIYETHCS PEIEH3is, BIA3WB KEpiBHUKA 1 BiI3WUBU
HiAIPUEMCTB Ta opraHizauiid (Ko BoHH €). [IoTiM IUIIJIOMHUK BiAMOBIZA€ Ha
3ayBa)KCHHs pereH3eHTa Ta 3amutands wieHiB J[EK. 3arampHa TpuBamicTh
3aXHCTY TUIUIOMHOTO TIPOEKTY HE TOBUHHA NIepeBUNITyBaTH 30 XBHIIHH.

Pe3ynpTaT 3axWCTy AWIUIOMHOTO TIPOEKTY BHU3HAYAIOTHCS OIIHKAMU
«BIAMIHHO», «I00pe», «3aJ0BIILHO» a00 «HE3aJ0BUIBHO», @ TAKOXK B CHCTEMI
ECTS (lomarox B). Ilpu Bu3HauYeHHI OI[IHKA IPOCKTY BPaXOBYETHCS PIBCHb
npodeciiiHoi  Ta  HAyKOBO-TEOPETUYHOI  MIJATOTOBKM  cTyaeHTta. Ilicis
o(OpMJIEHHSI MPOTOKOJIB pOOOUYUX 3acCi/laHb PEe3yIbTaTH 3aXUCTy JAUILIOMHUX
MIPOEKTIB OToJI0MIy0ThCs rojioBoro JIEK Ha myOmiyHOMY 3aciiaHHi.

CryzneHTy, 10 CKJIaB €K3aMEHH 3 OI[IHKOIO «BIJIMIHHO» HE MEHIIE YUM 3
75 % BCIX TUCHMIUTIH HAaBYAJIBHOTO TUTAHY, a 3 1HIIUX JUCIUILUIIH — 3 OLIIHKOIO
«J100pe», Ta 3aXUCTUB JUILUIOMHUHN MPOEKT 3 OLIHKOK «BIJIMIHHO», BUJAETHCS
JTUIUIOM 3 BiJ3HAKOI0. B THUX BUMaaKax, KOJW 3aXUCT IUIIOMHOTO IPOCKTY
BU3HA€ThCs He3anoBUIbHUM, JIEK Bu3Havae, uun MOXKe CTYyJAEHT NOAaTH Ha
MOBTOPHUM 3aXWCT TOM JKE€ CaMUMMd MNOPOEKT 3 JIOOMNPAILIOBAHHAM, IO
BU3HAUYAETHCS KOMiCi€l0, abo 3000B’s3aHUN pO3pPOOMTH HOBY TeMy, sKa
YCTaHOBITFOETHCST BUITYCKOBOIO Kaheaporo.

CTyneHT, 1Mo OTpUMaB IMPH 3aXUCTI ITUTFIOMHOTO TIPOSKTY HE3aJ0BLIBHY
OI[IHKY, B1IpaXOBY€ThCA 3 akajieMii. BiH JomycKaeThCs 10 MOBTOPHOTO 3aXUCTY
POOOTH MPOTATOM IT’SITH POKIB Micis 3akiHUeHHsS akazemii. CTyaeHTaM, Mo He
3aXUCTUIU JWIUIOMHUNA TPOEKT 3 TOBAXHUX TMPUYUH (JIOKYMEHTaJIbHO
niaTBepkeHnx), pekrop JAJIMA wmoske 30UIBIIMTA TEPMiIH HaBYaHHS [0
HacTymnHoro nepioxy podotu JIEK, ane He Oibllie 0HOTO POKY.

2 CTPYKTYPA JUIIJIOMHOI'O ITIPOEKTY
2.1 TloyaTkoBi 1aHi 1JIA TUIJIOMHOTO NMPOEKTYBAHHA

JInsi BUKOHaHHSI JMIUIOMHOTO TPOEKTY HEOOXiJHI HACTYIHI MOYaTKOBI
JaHi:

— KpEeCIeHHS CKJIaJlajbHOI OJMHUII (BY3J1a); poOOUl KpecleHHs JIeTajei,
IO BXOZSATh B CKJIAAANbHY OJMHUIO, 3 BIATMOBITHUMHU TEXHIYHHMH YMOBaMHU.
[Ipu npoexTyBaHH1 TPyNMOBUX a00 TUIIOBUX TEXHOJIOTTYHUX MPOIIECIB HEOOX1THI
poOoul KpecieHHs JeTalel TUX HallMeHyBaHb, SIKi YTBOPIOIOTh THN abo Ipyiy
JIeTane;
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— o0car BUIYCKY BHUPOOIB, KOMIUIEKTHICTb 1 TEpMIHM BUKOHAHHS
IPOTPaMHOTO 3aB/IaHHS;

— KaTaJIoTH BEPCTaTiB MPHU PO3pOOIll TEXHOJOTIUHOTO MPOIECYy ISl 3HOB
IIPOCKTOBAHOTO MiANPUEMCTBA ab0 TACMOPTHI JaHI HAasSBHOTO B IEXY
o0JaiHaHHs, KOJIM TPOIIEC PO3POOIIIETHCS IS TIFOUOTO MiAMPUEMCTBA;

— MIOYATKOBI JIaH1 MPO 3arOTOBKHM 0a30BOT0 BapiaHTa,

— JepkaBHI CTaHAApTH 1 HOpMail (Taly3eBl CTaHIApPTH) ISl BHOODPY
oTeparitHuX JOIMYCKiB 1 MPUITYCKiB, PEKHUMIB Pi3aHHS, HOPM Yacy i T. IL.;

— TEXHOJIOT1YHUHN KiacudpikaTop 00'eKTiB BUPOOHHUITBA 1 KiacudikaTop
TEXHOJIOTIYHUX OTIepaIliii;

— 0a30Bi TEXHOJIOT1YHI MPOIECH Ha JETa, [0 BUTOTOBIISIOTHCS HA JAHUX
MiIITPUEMCTBAX;

— BIJJOMICTb TPYAOMICTKOCTI 00'€KTa BUPOOHHIITBA 32 BHIAMU POOIT.

2.2 O0cHr i cTPyKTYypa AUNJIOMHOTO POEKTY

3aKiHYEeHUW JUIUIOMHMM TPOEKT TOBUHHUA MICTUTH TEXHOJIOTIYHY,
KOHCTPYKTOPCHKO-TEXHOJIOTIUHY, OpPraHi3aliiiHO-€KOHOMIYHY 1 CIellaJbHy
JaCTUHHU.

TexHOMOTIYHA YaCTHHA MUILIOMHOTO MPOEKTY MOYWHAETHCS 3 BUBUCHHS
CIIy’KOOBOTO  MPU3HAYEHHS, BIANPALIOBaHHS O00'€eKTa BUPOOHUUTBA HA
TEXHOJIOTIYHICTh 1 3aBEPUIYETHCS MPOECKTYBaHHSAM 1 IUIaHyBaHHAM wLexy. llpu
IbOMY MPOBOAATHCS BC1 HEOOX1JIHI PO3PaxXyHKH 3 BUKOPUCTAHHSAM HOPMATHUBHUX
1 PEeKOMEHI0BAHUX JaHUX, PO3B'SI3yIOThCS MUTAHHS OXOPOHM Mpall 1 T. 1H.

BukoHaHHST ~ KOHCTPYKTOPCHKO-TEXHOJOTIYHOI 1  OpraizauiiHo-
€KOHOMIYHOI YacTHMH POOOTH TPOBOJUTHCS MAPaAJENIbHO 3 TEXHOJIOTTUHUMH
pO3poOKaMu.

CremiasibHa YacTWHA TMPOEKTY TMpU3HAYCHA [JIs MIABUINEHHS SKOCTI
MiATOTOBKM (DaxiBI[IB 3 TEXHOJOTIl MamMHOOYAYBaHHS 1 IOJISITAE B TIIMOIIIMA
po3po0Ill OKpeMHX MUTaHb BUPOOHHUIITBA OKPEMHUX JeTajeil (CKiaJaabHuX
OJMHUIL) a00 B PIIMIEHHI JIUINIOMHUKOM KOHKPETHMX 3aBJaHb HayKOBO-
JTOCHIAHOT poOOTH akajeMii, M0 MPOBOAUTHCSA Kadeaporo, abo 3aBojaMH i
6e3mocepeIHbO TOB'SI3aHOT 3 TEMOIO AUILIOMHOTO TTPOEKTY .

Becb 00csAr HOWUIUIOMHOTrO TMPOEKTY PO3MOJUISETHCA 3a YacTUHAMU
MPUOJIM3HO TAKUM YHHOM:

— texHoJsoriuga — 45...50 %:;

— KOHCTPYKTOPChKO-TexHoJoriuyHa — 20...25 %;

— crnemansHa — 10...15 %;

— TEXHOJIOT1YHE MPOEKTyBaHHs BUpoOHUYOi cuctemu — 10 %;

— oprani3amiiHo-ekoHomiuHa — 10...15 %;

— oxopoHa mparii — 5 %.

3MICT 1 TTOCIIIOBHICTh PO3POOKH KOXKHOI YaCTUHU JUILIOMHOTO TPOCKTY
JIeTaNbHIIIEe BUCBITICH] Y BIAMOBIIHUX PO3JLJIaX TaHUX PEKOMEH/IAIIIM.
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VYci muTaHHA, MO OMpalbOBaHI TUIUIOMHUKOM B MPOIECI BUKOHAHHS
poboTH, MarTh OyTH JOCTaTHHO JETaJbHO BHUCBITIEHI B PO3PaXyHKOBO-
MOSICHIOBAJIbHIM 3aMKCIIi 1 TEXHOJIOTTYHIN JOKYMEHTAIII1.

2.3 OdopmJjieHHS JUNTIOMHOTO MIPOEKTY

OdopmneHHus PO3paxyHKOBO-TIOSICHIOBAJIbHO1 3alUCKH (PII3)
BUKOHY€TbCA BiAnoBinHo 3 Bumoramu JICTY 3008-95 «/loxymeHnTaris. 3BiTH y
chepi Haykm 1 TexHikm» [12]. I'padiuna yacTHHA JUITIOMHOTO TIPOEKTY
odopmiroeThes Bianoimgao g0 Bumor €ECKJI, ECTIIB, 'OCTis, ICTY.

3 3MICT PO3PAXYHKOBO-ITOSICHIOBAJIBHOI 3ATIMCKH
3.1 Beryn

VY BCTyI 10 JUIUIOMHOTO NMPOEKTY HEOOX1AHO KOPOTKO BUKJIACTH OCHOBHI
HanpsIMM  PO3BUTKY MalIMHOOyayBaHHS YkKpainu. Ciiig moka3zaTu 3B'30K
IIPOEKTOBAHOIO TEXHOJIOTIYHOTO MPOLECY 13 3aBJAHHSMH MAIIMHOOY/TyBaHHS B
3a0€3MeUeHH] YCIX Trajly3ed HapOJHOTO TrOCIOJapCTBa BHUCOKOE(PEKTHUBHOIO
TE€XHIKOI0, BIAIOUTH OCHOBHI BUMOTH J10 00'€KTY BUPOOHUIITBA 1 TEXHOJIOT1I HOro
BUT'OTOBJICHHS.

AKTyanpHICTh TE€MH JUIJIOMHOTO TMPOEKTY, HOBU3HY 1 3HAUYYIIICTh
MIPOMIOHOBAHUX TMPOEKTHUX pIMIEHb JOUUIBHO pO3MISIaTH MapajieJbHO 3
BUBYEHHSIM CTaHy TE€XHOJIOT1i BUPOOHUIITBA HA OA30BOMY IIITPUEMCTBI.

3.2 TexHoJIOTiYHA YaCTHHA
3.2.1 Cnyscoose npuznauenns, mexHiuHa XapaKmepucmuxa eupooy

[e#t migpo3aul BUMara€e MpPOBEAEHHS PETENbHOIO aHali3y KOHCTPYKIIii
BUpOOY, (PYHKIIIOHYBaHHS HOTO OCHOBHUX BY3JIB 1 JA€TajIeid, YMOB €KCILTyaTalii
(HaBaHTaXXEHHS, BUJAM BaHTAXEHHs, poOoya Temreparypa, arpecUBHICTb
cepeloBUIla Ta 1H.). AHali3 MOXXHA BBa)XaTH 3aKIHUYCHUM, SIKIIO € TIOBHE
YSBJIEHHS PO KOHCTPYKIIIO, MOPSAOK poOOTH BUPOOY, 1 B3AEMO/I110 MOTO BY3JIIB
1 MEXaHI3MiB.

Onuc KOHCTpYyKUIi 1 poOoTH BUPOOYy HEOOXIJHO BECTH 3 BKa31BKOIO
MO3UIIIH IeTanei 1Mo CKJIaJalbHOMY KPECJICHHIO a00 MPUBEICHOMY €CKi3y.

BuBueHHs ciaykOOBOro TpHW3HAYEHHS 1 KOHCTPYKIIi Jgetani €
BIJIMOBIIAJILHUM KPOKOM TPU MPOEKTYBaHHI TEXHOJOTIYHOTO Tporecy ii
BUT'OTOBJICHHS.

CroyaTky 3a T€OMETPUYHHUMH MPOEKISIMU 1 TMepepi3zaMu 3'SCOBYETHCS
KoH(pirypariss nmerani, gopMa ycix ii TMOBEpXOHb 1 iX MPOCTOPOBE B3aEMHE
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pO3TaIlyBaHHS.

[Ipn mnomanpiioMy o00X0/1 TOBEPXOHb BHBYAKOTHCS 1X PO3MIPH 1
HeoOXxinHa TouHicTh [11]. TToTiM BHBYAETHCS 3a KPECICHHSIM TOYHICTH (OpMHU
MOBEPXOHb, TOYHICTh I1X B3a€EMHOTO  pPO3TallyBaHHs (TapajieibHICTh,
NepHeHIUKYJISIPHICTh, CIIBBICHICTH), @ TAKOXK IIOPCTKICTh MTOBEPXOHbD.

OTtpumaHi pe3yJbTaTH € OCHOBOIO JIJIsi IPU3HAYEHHSI METO/IIB OCTATOYHOT
00poOKH, KIUIBKICTh eTamiB OOpPOOKM JOCHiAKYBaHUX IMOBEPXOHb, a aHali3
CUCTEeMHM  JIHIAHUX  KOOPAMHYIOUMX  PO3MIpIB  JI03BOJISIE  BUSIBUTH
KOHCTPYKTOPCBbKI 0a3W 1 BH3HAYUTH TIOCIIJOBHICTH OOpOOKH OCHOBHUX
MOBEPXOHb.

Jlis BUpIIIEHHS TMOAANBIIMX 3aBJaHb HEOOXIHO BHUBYMTU MaTepial
netanm, Woro (pi3uKo-MexaHIdHI BJIACTUBOCTI 1 HAsBHICTh TEPMIYHOI OOpPOOKH.
Ile moCIy>XHTh OCHOBOIO JJII TPABUJIBHOTO BHUPINICHHS MHUTAHb MPO METOIH
00poOKku (00poOKa pi3aHHSM, €JIEKTPOXiMidHa O0OpoOKa 1 TOMY IMOJI0HE), TIPO
BU3HAYECHHS  €TaliB TEXHOJOrIYHOrO0  TpOIecy, Crnoco0ax BHUKOHAHHS
OCTATOYHUX, OTIOPSKYBAIBHUX 1 3MIITHIOBAJIbHUX OTIEPAIliif.

Tyt ke HeoOXiTHO BU3HAUUTH, 5Kl GYHKIII BUKOHYE JI€Talb B
CKJIaJIaJIbHIM OJIMHMUII, a OCTaHHsS — y BUpoOi. HiTko chopmyiroBaTu ciayxk00Be
OpU3HAYEHHST JIeTali, YMOBM 1ii eKCIUTyartamii 1 TEXHIYHI BUMOTH Ha ii
BHUTOTOBJICHHSI.

3.2.2 Buznauennsn piunoi npozpamu ma muny upooHuymea

Piuna mporpama BUIIyCKYy JeTajied BH3HA4Ya€TbCS HaA  MIJCTaBl
IIPOrPaMHOT0 3aBIaHHs 3a (OPMYJIOHO:

N =N m1d (e 2
e~ 77100 | 100

ne N, — mporpamHe 3aBIaHHs BUITYCKY BUPOOIB HA PIK;

M — KIIBKICTh JAeTajiel Uil OTHOrO BUPOOY;

a — BIJICOTOK JIeTaJIeH, 1o MAyTh Ha 3amacHi yactuuu, a = 0...10 %;

b — BiZCOTOK TEXHIYHO HEMHUHYYMX BUPOOHHYHMX BTpAT, L0 BKIOYAE
Aetami  Juisi  BUMNPOOYBaHHS ~ MEXaHIYHUX  BJIACTUBOCTEH  MaTepiaiy,
HaJIaro/KCHHs YCTAaTKyBaHHS 1 1HIIIE, a TaKO OpakoBaHi jaetani, b =2...6 %.

Tun BupoOHunTBa 3rigHo 'OCT 3.1108-74 [8, 11] xapakTepu3yeThCs
KOe(ILIEHTOM 3aKpiIUICHHS Olepalid, SKU BU3HAYa€ KUIbKICTh PI3HUX
omepalii mo o0poOii Jerani, 3aKpiUIEHUX 3a OJHUM pPoOOYMM MicCleM
BIIPOJIOBXK MEBHOTO ITAHOBOTO MPOMIKKY 4acy (0JJHOTO MICSIIsI, POKY) :

_50_30

K ~
¥ yP S
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ne O — KUIbKICTh PI3HUX OMeparliii 3a OJuH MICSIb (PiK);

P — xiJ1bKICTh pOOOYMX MICIlh, HA IKUX BUKOHYIOThCS PI3HI Omeparlii;

S — KIIBKICTh BEpPCTATIB, BCTAHOBJICHUX HA JIJISHIII.

Jns  pi3HUX TUIIB BUPOOHUIITBA TPUHUHATI HACTYIHI 3HAYCHHS
KoedirieHTa 3aKpIrJICHHS:

JIJIs MacoBOoro BupoOHunTa — K,, = 1,

BEITUKOCEPIHHOTO -1<K,, <10,
CepeHbOCEPIHOTO -10<K,, <20,
npiOHOCEPIHHOTO - 20<K,, <40.

JUis OOMHUYHOTO BHUPOOHUIITBA 3HAYEHHS KOeQIlieHTa 3aKpIIJICHHS
orepalliii He perJIaMeHTy€EThCS.

3aranpHe 9uCIIo pi3HUX omneparlid O 1Mo JaHOMY TEXHOJIOTIYHOMY IPOIIECY
Ha JUISHII 1IeXy BH3HAYa€ThCA MIJCYMOBYBaHHAM pi3HUX onepauid O,
3aKpIMJICHUM 3a KOKHUM POOOYHUM MICIIEM.

Uucno omepariii, 3akpilUICHMX 3a OJHHM POOOYMM MICIIEM, MOKHA
BU3HAYUTH 32 HOPMYIIOI0:

ne K, — HopMaTuBHUN KOE(IIIEHT 3aBaHTaXXEHHsSI poOOYOro MicCIisl BciMa
3aKpIIUICHUMH 32 HUM ONepalisiMH;

K, — xoediumieHT 3aBaHTakeHHd poOOYOro MicUsg ormepailii, 110
MIPOEKTYETHCS.

BpaxoByroun (opMyny m1isi BuU3HAUCHHS Koe(illieHTa 3aBaHTaKEHHS,
OTPUMAEMO:

60’F0'K 'K '
0pM — H ‘6
Tl/blm—K N
p
ne F, — nifichuit piunmic ¢oHA vacy poOOTHM YCTaTKyBaHHS MpuU

JBO3MIHHOMY PEKHMI,

K, — cepenniit koedimieHT BuUKoHaHHsA HOpMU: K, = 1,2;

T,y — MITYIHO-KAJBKYJISIIMHAN Yac TPOEKTOBAHOI OMepallii, XB.;

N, — pi4Ha porpama BUIIyCKY J€Talel;

K, — HopMmaTtuBHUIT KOE(IIIEHT 3aBaHTAXKCHHS.

Cepenne  3HaYeHHS  HOPMATUBHOTO  KoOe(illlEHTa  3aBaHTAKCHHS
YCTaTKyBaHHS 10 BIJUIUICHHIO 200 JUISHIN 1IeXy MPU JBO3MIHHIN poOOTI MOXKHA
OpudHATH: U1 apioHocepitHoro — 0,8-0,9, musa cepiithoro — 0,75-0,85, mis
MacoBOT0, MOTOKOBOTO 1 BeJIUKOcepiitHoro BupoOHuiTea — 0,65-0,75.

Po3paxyHok 3HaueHHs1 KoedilleHTa 3aKpIIUICHHS ONepalliil ¢ nojaTu y
BUIISA I TaOmuI (Jtomatok B).
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dopma opranizaiii TEXHOJOTIYHUX mpoleciB, BiamoBiaHo a0 ['OCT
14.312-83, 3ameXuTh BiJ BCTAaHOBJEHOTO TIOPSAKY BUKOHAHHS OIEparlliu,
po3TalllyBaHHS O00JaJHAHHS, KUIBKOCTI BHUPOOIB 1 HampsAMy iX pyxy mpHu
BUT'OTOBJICHHI.

IcHyroTh AB1 (hopMH oOpraizalilii TEXHOJIOTIYHUX IPOIECIB — I'PYIoBa 1
MOTOKOBA. PileHHs AOLUIBHOCTI BUOOPY opraHizailiifHoi ¢opMu BUPOOHHIITBA
HEOOXITHO YXBAJTIOBATH 3 ypaxyBaHHsAM pekomeHmamiii [1; 8] i1 o3Hak, sKi
HaBEJICHI Y BKa3aHOMY BHIIIEC CTAHIAPTI.

3.3 TexHoJioriuHMii nMpoiec CKJIATAHHA BUPOOY
3.3.1 Opeanizauiiina gpopma cknaoannsn

Bunu cknaganHs 3 oprasizailii BUpOOHUIITBA (IIOTOKOBE a00 TPymoBe) 1
NEPEMINICHHIO CKJIAJIaJIbHOTO BHUpPOOY (cTaimioHapHe abo pyxome), Mo
pernmamentytotbess  ['OCT — 23887-79, BubOupawoTh 3  ypaxyBaHHSIM
KOHCTPYKTUBHUX  OCOOJIMBOCTEH, rabapuTiB, CyMapHOi TPYyJOMICTKOCTI
CKJIaJIJaHHSI 1 TOTOBOI MpOrpaMH BUIYCKY BHUpPOOiB. CrioyaTKy BHJI CKJIaJIaHHS
BUOMPAIOTH 3a3/ajerib, Ha OCHOBI 0a30BOTO MIANPUEMCTBA, a MOTIM, MICJS
PO3pOOKH TEXHOJIOTIYHOTO TIPOIECY CKJIAJaHHS, BHOOPY TEXHOJOTTYHOTO
OCHAIIICHHS 1 HOPMYBaHHS OCTaTOYHO.

HempunyctumMo B JUIIIIOMHOMY TPOEKTI 3aCTOCOBYBAaTH CKIIQJaHHS 32
MPUHIMIIOM KOHIIEHTpalli (To0To 0€3 po34IeHOBYBAHHS CKJIAJAAIBHUX POOIT).
HeoOximHo mparHyTy 10 3aCTOCYBaHHS IMTOTOKOBOTO CKJIQJaHHSI, SKE TO3BOJISIE
MMOHU3UTHU COOIBAPTICTh BUTOTOBJIEHHS, CKOPOTUTHU TPUBAIICTH BUPOOHUYOTO
UKy, TIJBUIIUTH MPOAYKTHUBHICTH IIpalll, MOJINIIUTA OOMNIK 1 IUIAaHYBaHHS
BUPOOHMUIITBA.

OO6unacti 3acTOCyBaHHSI PI3HMX BHJIIB CKJIAaJlaHHA, iX OCOOJMBOCTI 1
po3paxyHKoBi (opmynu JUIST BU3HAYEHHS HEOOXITHUX XapaKTEPUCTUK
(TpUBaNICTh CKJIAJAIBHOTO TIPOLIECY, TaKT 1 PUTM BHUIYCKY, IIBUAKICTD
nepeMiIleHHs 1 T. JI.) HaBe/eHi B jiTepatypi [1; 2; 3; 6; 11; 16].

3.3.2 Buznauenus memooy 00CAZHEHHs MOYHOCHI 3AMUKAIOUOT TAHKU
npu CK1A0aHHI

VY IUNIOMHOMY TPOEKTI HEOOXiMHO BHOpaTH 1 OOTPYHTYBATH METOIU
JIOCSITHEHHSI HEOOX1MHOI TOYHOCTI OKpEeMHX TMapaMmMeTpiB By3la (TIOBHOI,
HEMOBHOT a00 TpyMoOBOi B3a€EMO3aMIHHOCTI, TPHUTOHY, PETYIIOBaHHS a0o
3aCTOCYBaHHS KOMIICHCYIOUHUX MaTepiaiB).

Po3paxyHok 1 0oOrpyHTYBaHHS MPOBOIATHCS Mg 1...2 HOPM TOYHOCTI
(TEXHONOTTYHUX BUMOT).

JInst 1boro, BUXOASYM 3 HOPM TOYHOCTI, BUKOHYIOTh PO3MIPHUN aHaji3
KOHCTPYKIIii By3J1a, BUSBIISIOTh PO3MIpPHI JIAHIIOTH 1 BUKOHYIOTh iX PO3PaxyHOK.
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JlokiiamHa MeETOAMKa TMPOBENCHHS pPO3MIPHOTO aHaji3y HaBeJeHa B
poborax [1; 3], a MeToAMKa pO3PaxXyHKY 1 001aCTi 3aCTOCYBaHHS 000X METOIIB
—BT'OCT 16319-80, 'OCT 19415-74 i Takox B poborax [11; 15].

VY pesyabTaTi po3MIpHOIO aHAi3y 1 PO3paxyHKY PO3MIPHUX JIAHITIOTIB
MOK€E BUSBUTHCS HEOOX1THICTh B 3MiHI TOYHOCTI ITapaMeTpiB JieTaliei, BHECEHHS
3MIH J10 KOHCTpPYKIi By3na. [IpormoHoBaHi 3MiHH O(QOPMISIOTH Yy BUIJISIIL
€CKIi3iB.

Po3MipHmMii naHIfOr 1 MIACYMKOBI JlaHI pO3paxyHKIB HaBOASTH B
PO3pPaxyHKOBO-TIOSICHIOBAJIbHIN 3aITUCIII.

Po3min B 3amucii 3akiHYyIOTh BHCHOBKOM NP0 HaWOUIBII JOIITHHHIMA
METOJ TOCATHEHHS HEOOX1JHOT TOYHOCTI CKJIaJaHHs.

3.3.3 Po3pobka cxemu CK1a0anHs i MeXHON02IUH020 NPOYeCy

Jlnst BU3HAUEHHSI TMOCTIOBHOCTI CKJIaJaHHS BUBYAIOTh KOHCTPYKIIIO
BUPOOY 3a CKIAJAIbHUMH KPECIECHHSAMHU 1 KPECICHHSIMU JeTaliei. Y pe3ynbrari
[[bOTO BCTAaHOBJIIOIOTH CKJIAJIOBI BUPOOy. 3HAXOISATh TakoXX 0a30By JeTajlb B
KOKHIHM CKJIamajabHIi OQUHHUILL.

[Tpu po30MTTI Ha CKJIaJIATbHI OJMHHMII JOTPUMYIOThCS mpaBui [14]:

— CKJIaJjajJbHa OJUHUIL Mae OyTH ONTHUMAJILHOIO 3a KIJIBKICTIO AETajeH,
Macor 1 rafapuramu: BeJIUKa YTPYAHS€ TpPAHCIOPTYBaHHSA, a JIPOOJIEHHS
CKJIaJaIbHUX OJIMHMIIb MOTIPIIy€E KOMIUIEKTYBaHHS 1 OpraHizaiito pooiT;

— AKIIO MOTpiOHI BUIIPOOYBaHHS, OOKaTKa, CHELiaJbHUI NPUTiH BY3Ja,
KOHTPOJIb, TO 11 JI1i TpeOa BUAUINTH B OKPEMI ONEPALlii;

— CKJIaJjaJIbHa OJMHMUIISI HE MOBMHHA MPH yCTAHOBJICHHI Ha MalIMHY (HA
3araJbHOMY CKJIaJIaHH1) po30UpaTucs;

— KUIBKICTB JeTalied, 10 HAYTh OKpeMo, TOOTO 0e3 MPUHAIEKHOCTI 10
AKOI-HEOyAb CKJIaaIbHOT OJIMHUIIL, MAa€ OYTH MIHIMAJIBHOIO;

— 3pY4YHO, SKIIO TPYAOMICTKICTh CKJIaJaHHS OUIBIIOCTI CKJIaJalbHUX
OJIMHUIIb IPUOJIU3HO OJTHAKOBA.

[TocmiioBHICTh 3arajibHOTO CKJIaJaHHs BUPOOYy BHU3HAYAETHCA WHOTO
KOHCTPYKTUBHUMH OCOOJMBOCTSAMH 1 METOAaMHU JOCSTHEHHS HEOoOXiaHO1
TOYHOCTI 3aMHKaIO4YMX JIAHOK.

[Ipn po3poOii MOCHIAOBHOCTI CKIIAJAaHHSA JOTPUMYIOTHCS HACTYIHHUX
MIPaBHIL:

— MOYMHAIOTh 3arajibHe CKJIaJaHHs MAaIIMHU 3 YCTAaHOBKH 0a30BO1 JeTail
a0o By3Ja;

— BCTAHOBJICHI BY3JIW HE IOBMHHI 3aBa)KaTW YCTAHOBI IMOJAJIBITUX
JIeTaNel 1 CKJIaIaTbHUX OJIUHUIIb;

— Oa)kaHO B MeEpIIy Yepry BCTAHOBIIIOBATH Ti BY3JIM 1 AeTall, siKi OepyTh
y4acTh B PINICHHI HAWOUIBII BaXKIWBUX CKIAJATBHUX PO3MIPHUX JIAHITIOTIB,
TOOTO Ti, SIK1 BUPILIIYIOTh HAWOUIBII BaXKJIMBY (DYHKIIIOHAJIBHY 3a]a4uy;

— netani abo CKJIaiaibHI OJMHUII, PO3MIPH SKUX € 3aTallbHUMU JJaHKaMU
JEKUTBKOX PO3MIPHHX JIAHITIOTIB, TOBUHHI BCTAHOBIIIOBATHUCS B TIEPIILY YEPTYy.
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Hampuknan, npu CKIaJaHHI JABOCTYIIHYaTOrO pPEAYKTOpa BY30Il
IPOMIDKHOTO BaJla BCTaHOBJIOIOTH IEpE]] YCTAHOBICHHSM BY3JIB BXIJIHOTO 1
BUXIJTHOTO BaJliB, OCKIJIbKM HOTO0 BHUXIJHI MapaMeTpu BXOASATH 10 PO3MIPHUX
JAHIIOTIB, 1110 BU3HAYalOTh TOYHICTH 3a4€IUICHHS $IK MEPIIOro, Tak 1 JIPyroro
CTYTICHIB.

[TocaimoBHICTh CKJIaAaHHSA 300pa)kaloTh Y BUIJISAII CXEMHU CKJIaJIaHHS.
Jleranmi 1 ckiajgandbHI OAMHMIN [O3HAYAIOTh Y BUIIISAAl TNPSIMOKYTHHKIB, a
omeparii CKJIaJaHHs — CTPUIKaMH, 10 TMOB'SA3YIOTh iX 3 MapUIPYTHOIO JIHIEO
CKJIaJlaHHA. Y BUMAJKY, SIKIIO MPU CKJIaJaHHI BHPOOy HEOoOXigHe po30MpaHHS
OKPEMHUX CKIAJaIbHUX OJIMHHUIIb, HANPSIMOK CTPUIKH MIiHSIOTH Ha 3BOPOTHIM.
[Tpuitmaroun HampsMOK MapHIpyTHOI JiHii Big 0a30BOi neTami 10 TOTOBOTO
BUpOOYy, TEXHOJOTIYHY TIOCTiOBHICTh TMpPHEIHAHHS OKPEMHUX JeTajeil i
CKJIaIalIbHUX OJMHHULIb BU3HAUAIOTh YEPTOBICTIO IX MPHUETHAHHS A0 MapIIPyTHOI
ninii. lapanenpHiCTh MapIIpyTHUX JiHIA O3HAYa€ MOMUIMBICTH MapayieIbHOTO
CKJIa/JlaHHA OKpPEeMHX CKJIaJalJbHUX OJMHUL. Bua cirocapHo-cKiIagaibHOT
oreparlii, a TAKOX BXXMBaHE NP [IbOMY 00JIaJHAaHHs, OCHAIIEHHS Ta IHCTPYMEHT
MOXHa BKa3aTH YMOBHUMH I[IO3HAUEHHAMH (3HAKAMH), YCEPEAMHI SKHX
POCTABJISIIOTH JITEPHI NO3HAUEHHS OIeparliil 1 HOpsSAKOBUII HOMEpP OCHALICHHS
3a cnenu@ikaiero cXeMu CKIaaaHHs.

JokmamHi pekoMeHAalli IMoJ0 PO3POOKH CXEMHU CKIAaJIaHHS BHPOOY
BHKJIaJICHI B poboTax [14-16]. CxeMy CKJIaJjlaHHS By3j1a HABOJSATH HA OKPEMOMY
JUCTI TpaiyHOl YACTHHH.

3a CKJIAJCHOI0 CXEMOIO CKJIaJIaHHS PO3pOOJISIIOTH CaM TEXHOJOTIYHUM
mporec.

[Ipu po3poOii TEXHOJIOTIYHOIO MPOLECY CKIaJAaHHS MPUNMAIOTh
HAaCTyHUI MOPSAAOK BUKOHAHHS POOIT: MIArOTOBKA 1 KOMILJIEKTYBAaHHS JI€Tajlei
710 CKJIaJIaHHS, BY3JIOBE CKJIaJJaHHS 1 BUMPOOYBAHHS OKPEMHX BY3JIB, 3arajibHe
CKJIaZlaHHS BHpPOOYy, oOOKaTka 1 BUMPOOYBaHHS, JEMOHTaX, KOHCEpBarlis 1
ymaKyBaHHS (3aJie’KHO BiJl THUIYy BUPOOHUIITBA, BUTJISAY 1 rabapuTiB BUPOOY
OKpeMI eTany MOXKYTh OyTH BIJICYTHIMU).

OCKUIbKM TPYJIOMICTKICTh CKJIQJaHHS YacTo, HANpHKIad, B yMOBax
OJIMHUYHOTO, JPIOHOCEPIHHOTO 1 CEepiiHOTO BUPOOHUIITBA, BU3HAYAETHCS HE
CTUIBKMA TPYIOBUTpaTaMU Ha CKJIAJajbHI OMEpallii, CKUJIbKH TPYAOMICTKICTIO
pI3HOIO poOAYy MIACIHHUX 1 JOMNOMDKHHUX CIIOCApHUX pOOIT, HEOOXITHO
OPUIITUTH CEPHO3HY YyBary IMUTAaHHIO BHKIIOUEHHS a00 MaKCHMalbHOTO
3HIDKEHHST 00'eMy 1mx poOor. Hampuknan, y pe3yibTari 3aMiHM PYYHUX
NIATIHHUX PpOOIT Ha CKJIaAHI BUIM OOpOOKHM Ha MeTajopi3ajbHUX BEpcTaTax,
3aCTOCYBaHHS BEpPCTaTiB 3 PO3MIMPEHUMH TEXHOJOTIYHUMH MOJIMBOCTSIMH,
BukopucTanHs Y CII mpu oOpoO11i Ha Bepcrartax i T. 1. JIokimagHi peKoMeHaarii
HaBejieHl B poboTax [14; 16].
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3.4 Cny:x00Be NpU3HAYEHHS, TEXHIYHA XapaKTePUCTHKA
JAeTaji-npeacTaBHUKA

BuByeHHs KpecieHHS JAeTali-MpeACTaBHUKA € TMepIIMM €TarnoM B
IMPOCKTYBaHHI TEXHOJOTIYHOIO Tpollecy 1iX BHUroToBJIeHHA. HeoOxigHo
chopMyIrOBaTH CIy>KO00BE MpPU3HAYEHHS JETalll, YMOBH ii poOOTH y BHUPOOI 1
TEeXHIYHI BUMOTH Ha ii BUTOTOBJICHHSI.

Criouatky 3a TE€OMETPUYHUMH TPOEKIIISIMU 1 MEPETHHAMHU 3'SICOBYIOTHCS
KoH(Irypaliis neram, ¢opmMa BCiX 1i MOBEPXOHb 1 iX MPOCTOPOBE B3AEMHE
pO3TaIlyBaHHS.

[Ipu mnomanmpmioMy 00X0/Ai TOBEPXOHb BHBYAIOTHCA iX pO3MIpH 1
HE0OXiTHA TOYHICTH (momycku, mocaaku) [11]. [ToTim BuBUaeThes moTpiOHA 3a
KPECJICHHAM TOYHICTb (QOpPMH 1 TMOBEPXOHb 1 TOYHICTH I1X B3a€EMHOTO
po3TalryBaHHs (BIIXUJICHHS Bl MapayIeIbHOCTI, MEPIICHANKYISPHOCTI 1 T.]11.).

OtpumaHi pe3ynbTaTH € TIJACTABOI0 Il YSABJIEGHHA TMPO METOAU
OCTaTo4HOi 0OpOOKH, TMPO KUIBKICTh €TamiB OOpPOOKH  JOCIHIIKYBaHUX
MOBEPXOHb, @ aHAJI3 CUCTEMHU JIHIWHUX KOOPJMHYIOUUX PO3MIpPIB J03BOJISIE
BUSIBUTU KOHCTPYKTOPCHKI 0a3H 1 3a3/1aJIeriib HAMITUTH MOCIIOBHICTH OOPOOKH
OCHOBHUX IOBEPXOHb.

JUist BUpIIIEHHS MOJANbIIUX 3aBJaHb HEOOXIIHO BHUBYWTU MaTepian
netani, Horo (pizuKo-MexaHIYHI BJIACTUBOCTI 1 HASBHICTh TEPMIUYHOI OOPOOKH.
Ile Oyne mifcTaBorO AJIA MPABUIIBHOTO BUPIIIEHHS MUTAHb PO METOAN OOPOOKH
(oOpoOka pizaHHAM, €JIeKTpoXiMiyHa oOpoOKa 1 T.II.), MPO PO3UICHOBYBAHHS
TEXHOJIOTIYHOTO TPOIECY Ha €TamM, Mpo CrocoOW BUKOHAHHS OCTAaTOYHHX,
OTOPSHKYBAILHUX OTIEPAIliif.

3.5 BinnpamoBaHHs KOHCTPYKHii JeTaji Ha TEeXHOJIOTIYHICTBD,
PO3paxyHKH HA TOYHICTH JI€TAJIi TAa aHAJII3 cXeM 0a3yBaHHS

3rigHo 3 'OCT 14.201-83 1 TOCT 14.301-83 BigmpaitoBanHs poO0OUnx
KpecJieHb JIeTajeil Ha TEXHOJIOTIUHICTh € OOOB'I3KOBUM €TarlOM MPOEKTYBAaHHS
TEXHOJIOTTYHUX MPOLECIB.

TeXHOJOrYHICTh KOHCTPYKIIi OI[IHIOETHCA SAKICHO 1 KIJIbKICHO. SIKiCHA
OIliHKa TepeAye KinbkicHIM omiHil. Ile, sk mpaBuiio, MOpPIBHSJIBHA OIIHKA
(«1006pe-noranoy, «JA0MyCTUMO-HEPUITYCTUMO») Ha TI BUMOTH J0 KOHCTPYKIIii,
K1 BaXKKO BUPA3UTH KUIbKICHO. KUIBKICHY OLIIHKY MPOBOJSATH 32 MPUUHATUMHU
nokaszHukamu TexHoJoriuHocTi (I'OCT 14.201-83) mnwisxom po3paxyHKY ix
3Havensb [2; 9; 11; 13].

OcHOBHI 3aBJaHHs, BUPIMICHI MPU aHATI31 TEXHOJOTTYHOCTI KOHCTPYKIIii
AeTaneidl, 110 BHUIOTOBJSIOTHCS, 3BOJATHCS O MOYKIJIMBOIO ITiIBUILEHHS
MPOIYKTUBHOCTI Tpari MpU MeXaHiuHii o0poOiri, A0 3HIWKEHHS BHUTpAT 1
CKOPOYEHHS 4acy Ha TEXHOJIOTIYHY IMiIT0OTOBKY BUPOOHUIITBA MTPH 3a0€3MEUCHHI
HEoOXiHOI sikocTi BUpoOiB [11; 13].
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3a HacnmikaMM BHKOHAHOTO aHajli3y BH3HAYAIOThCS MOKA3HUKHU PIBHS
TEXHOJIOTIYHOCTI ~ KOHCTPYKIIli, pO3pOOJSIOTECS PEKOMEHMAIll MoA0  iX
MOJTIMIIEHHS 1 BHOCATHCS 3MIHM 10 KOHCTPYKTOPCHKOI TOKYMEHTAITI].

3aranpH1 npaBuiia 3a0€3MEYeHHS] TEXHOJIOTIYHOCTI KOHCTPYKIIi HaBeeH1
B 'OCT 14.202-83, TOCT 14.203-83, 'OCT 14.204-83. Bubip mnoka3HHKIB
TexHosoriyHocTi mpoBoaAuThes 3a [OCT 14.201-83, TepMiHM 1 BU3HAYCHHS JIaH]
B ['OCT 18.831-83.

Y IWmIoMHOMY TIPOEKTI HEOOXiAHO BHU3HAYMTH HACTYIHI BiTHOCHI
MMOKa3HUKU:

— piBeHb TEXHOJIOTIYHOCTI 33 TOYHICTIO 0OpOOKH;

— piBeHb TEXHOJOTTYHOCTI KOHCTPYKIIIT 32 MOPCTKICTIO TOBEPXOHB;

— piBEHb TEXHOJOTIYHOCTI JI€Tall 32 BUKOPUCTAHHSIM METAITy.

3HaueHHS JOCATHYTUX PIBHIB TEXHOJOTIYHOCTI JeTaii 3a TOYHICTIO
00pOOKM 1 HIOPCTKICTIO CHiJ BU3HAYATH IMICJISI 3aBEPIICHHS TEXHOJIOTIYHOIO
KOHTPOJIIO KpECIEHHs JeTaldl 1 BHECEHHS B HBOrO, 3a Y3TO/HKCHHSIM 3
KEpIBHUKOM POOOTH, paIlioHAIBHUX 3MiH. SIKIO KpeciaeHHS eTajl Iicis
3aBEPIICHHS TEXHOJOTIYHOTO KOHTPOJIIO HE MiAJaBajiocs 3MiHI, pIBEHb
TEXHOJIOTTYHOCTI JIeTalll 32 IUMH IMOKA3HUKAMHU JIOPIBHIOE OJMHUIL.

3HaueHHS  PIBHA  TEXHOJOTIYHOCTI  JIeTalli  PO3PaxOBYEThCA  3a
TE€XHOJIOTTYHOIO COOIBAPTICTIO 1 BHU3HAYAETHCS IMICIS PO3POOKH TEXIPOLECY 1
OTPUMAaHHS HEOOXIMHUX I PO3PAaXyHKY MaHUX 3 YpaxyBaHHSIM 3HIDKEHHS
TPYJAOMICTKOCTI BUTOTOBJIEHHSI 1 COOIBApTOCTI JeTani, OOYMOBJIEHUX TILIbKH
3MiHAMU KOHCTPYKIIIi 1 3arOTOBKH, MaTepially 1 METOJly OTPUMaHHS.

3rinio 3 T'OCT 14.202—-83 3HaueHHsS BKa3aHUX PIBHIB TMOBUHHI
3HaxoauTHcsd B Mexkax 0 < K < 1, a meToamka ix BHU3HAUCHHS HaBEJCHA B
niteparypi [4; 11; 13].

[Ticns aHami3y jgeTanm Ha TEXHOJOTIUHICTH BCI MPOMO3HINI 3a 3MIHOIO ii
KOHCTPYKIIiT MatoTh OyTH CUCTEMAaTU30BaH1, y3ro/XKEH1 3 KEPIBHUKOM pOOOTH 1 3
BIJIMOBITHUMU OOTPYHTYBAHHSIMU HaBEJIEHI B PO3PaxXyHKOBO-TIOSICHIOBAJIbHIM
3amucIii.

MeTo10 po3paxyHKiB TOUHOCTI € aHaJI13 MOKJIMBOCTI OTPUMAHHS PO3MIPiB
JeTali B MEXax NpU3HAYeHUX JO0MmycKiB. [Ipu mpoekTyBaHHI TEXHOJIOTIYHUX
npoteciB 3 BukopuctanHaMm BepcerariB 3 UIIK 1 BepcTaTiB, HalalITOBaHUX Ha
po3Mip 00pOOKHM, HEOOXITHO PO3CTABUTU PO3MIpU Bij 0a30BUX MOBEPXOHbH 3
MOJAIBIINM PO3PAXyHKOM IX JOMYCKIB. 3a BCiMa omepamisMu, Je HEoOXi1THO
BUKOHATU TMOAIOHI TEXHOJIOTIYHI [1i, CKJIaJaroThCsl TEXHOJIOTTYHI PO3MIpHI
naHord. Po3paxyHOK TEXHOJOTIYHUX PO3MIPHUX JIAHIIOTIB TMPOBOAUTHCS
METOJIOM MAKCUMyMY-MiHIMyMy a00 IMOBIpHICHUM. MeETOIUKa PpPO3paxyHKY
nojana B podotax [3; 15].

JInst KOKHOI TPymH orepariidi MPOEKTOBAHOTO TEXHOJOTIYHOTO IMPOIECY
HEOOX1IHO PO3pOOUTH TEOpPETHUHY cXxeMy Oa3yBaHHA. TeopeTHuHa cxema
0a3zyBaHHSA pO3pOOJSETHCA 3 BKA3IBKOIO PO3MIpIB 0a30BUX TOBEPXOHB 1
po3MipiB, 1O GOPMYIOThCS Ha JaHii omepamii. 3a TOJaHUMU CXEMaMHu
BUKOHY€TbCS  aHalli3 MNOrpilmHOCTI  Oa3dyBanHs. [lpm He cmodydeHHi
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TEXHOJIOTIYHUX 1 BUMIPIOBAIBLHUX 0a3 pO3paxoBYEThCS MOTPIIIHICTh 0a3yBaHHS
1 TIOPIBHIOETHCS 3 JOIMYCKOM Ha BUKOHYBaHui po3Mip [1; 3].

3a HacJIiIKaMM aHaJli3y MOrpilrHoOCTI 6a3yBaHHs (MpHU iX HASIBHOCTI) poO-
JSATHCS BUCHOBKH TIPO MOKITUBICTB peaizarlii JaHoi cxeMu 0a3yBaHHS B TIPOEK-
TOBAaHOMY TE€XHOJIOTIYHOMY TIPOIIECi.

3.6 AHaJti3 6a30BOro TEXHOJIOTiYHOT0 MPOIeCY BUTOTOBJIEHHS
AeTaJi-IpeACTABHUKA

JlokimagHuii aHami3 iCHYIOYMX BapiaHTIB TEXHOJOTIYHHUX TIPOIECIB €
MEePEelyMOBOIO JIJIST PO3POOKH MPOEKTOBAHOTO BapiaHTa TEXHOJOTIi. AHami3y
MIITAETHCS  3aBOJCHKMN BapiaHT TEXHOJOTIYHOTO TPOIECY BHUTOTOBIICHHS
JeTani-npeAcTaBHUKa. AHaI3 MPOBOJUTHCS 3 MOMIISIAY 3a0€3MeUeHHs 3aaHoi
AKOCT1 BHpPOOY NpHU BUCOKIM MPOJYKTUBHOCTI 1 MiHIMalbHIA COOIBapTOCTI
00pOOKH.

Bin 0a3yerbcs Ha OIIHIN KUTBKICHUX 1 SIKICHUX ITOKA3HUKIB K OKPEMHX
TEXHOJIOTIYHUX OMepalliif, Tak 1 mporecy B IijoMmy. KiIbKICHI MOKa3HUKH
BU3HAYAIOTHCA  TEXHIKO-€KOHOMIYHUMHU  pO3paxyHKaMu  (TpOAYKTHUBHOCTI,
cobiBapTocTi) 200 3a JJAaHUMHU TEXHOJIOTTUHOT JoKyMeHTanii [1].

AHani3 0a30BOro BapiaHTa TEXHOJOTIYHOTO MPOLECY MOBUHEH BKIIOYATH
HACTYIIHI MUTaHHS:

— OOIpYHTOBAHICTh BCTAHOBJIEHOI 3arajibHOi MOCIIJOBHOCTI 0OpoOKH,
BKJIFOYAIOYM BCl1 oOmepanli TEXHOJIOTIYHOIO MPOLECY: MEXaHIYHy OOpoOKy,
TEXHIYHUI KOHTPOJb, TEPMIUHY, XIMIKO-TEPMIYHY 00pOOKY;

— METOJT OTPUMAaHHSI 3aTOTOBKH;

— METOJM 3MIIHeHHs JeTajl 1 BIAMOBIAHICT iX ii (hyHKIIOHAIHLHOMY
MPU3HAYEHHIO 1 yMOBaM eKCILTyaTarlii MaliiHu;

— BepcTaTHe OOJaAHAHHS 1 pAIllOHAIBHICTH HOTO0 BUKOPHUCTAHHS 3a
rabapuTamMu, 4aCOM, TOYHICTIO, TTOTY>KHICTIO;

— CTYNIiHb KOHIIEHTpaIl 1 1udepeHItiarii oneparii;

— aBTOMATH3AIlisl TEXHOJIOTTYHOTO TIPOIIECY;

— 0a3yBaHHS 3aroTOBOK, JOTPMMAaHHS PO3MIPHHMX 3B'A3KIB, NMPUHIUIIB
€JTHOCTI 1 MO€JHAHHS 0a3;

— pIBEHb OCHAIIEHHS TEXHOJOTIYHOro mpouecy (HacTaHOBHO-3aTHUCKHI
MIPUCTOCYBAHHS, pi3ajbHl 1 JONOMDKHI  1HCTPYMEHTH, 3aCOO0M TEXHIYHOTO
KOHTPOJIIO) Ta 1H.

AHaJi3 PEKOMEHAYEThCS TIOYMHATH 3 TMOAAHHSA IUIaHy 0a30BOTO
TEXHOJIOTIYHOTO MPOIECY, a OTPUMaH1 pe3yiabTaTy JIOIIJILHO MOJATH Y BUTIISII
tabmumi  (momatoxk ['). YV pesynabTaTi BHKOHAHOTO aHaNi3y MaioTh OyTH
chopMyIbOBaHI KOHKPETHI 3aBJaHHS, HampaBjieHI Ha BIOCKOHAJICHHS
TEXHOJIOTIYHUX TPOILECIB THX, IO ICHYIOTh 1 $KI MIJISATAIOTh JACTAIbHIN
PO3poO0IIli B TUTIIIOMHOMY TPOEKTI.
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3.7 BuzHayeHHsi cnoco0y OTPUMAHHSI 3aroTOBKH, BH3HAYEHHA
NPHUILYCKIB

Bubpatu 3arotroBKy — 03Hauae BCTAHOBUTH BHUJ 1 CLIOCOOU 1i OTpUMaHHS,
HaAMITUTH TPUIYCKU Ha OOpPOOKY KOXHOI IMOBEpPXHI, po3paxyBaTH PO3MIPH 1
BKa3aTH JOIYCKHU HA TOYHICTh BUTOTOBJICHHS.

Bubip 3arotoBku € 6araToBapiaHTHUM 3aBAAHHSM. 3 TOTJISIAY €KOHOMIi
MaTepialiB, CKOPOYEHHs BHUTpAT Yacy 1 3aco0iB Ha MeXaHIuHy OOpOOKy
JOUITFHO BUOMpATH Takl 3arOTOBKH, sIKI ()OPMOIO, pO3MipamH, TOYHICTIO Ta
AKICTIO TIOBEPXHI MOBHIIIE BiAMOBiAamu O BapiaHTaM TOTOBOI jAeTaji. Aje mpu
[bOMY 30LUIBIIYBaTUMYThCS TOTOYHI 1 OJHOPa30BI BUTPATH HA OTPUMAHHS
3aroTOBKM B 3aroTiBeJIbHOMY LieXy. 3 1HIIOrO OOKy, CHpPOIICHHSIM (OpMU
3aroTiBKH, 3HMKEHHSIM BHUMOT 10 Ii TOYHOCTI 1 IKOCTI MOKHA 3HAYHO 3MEHIIIUTH
BUTPATU Ha i BUTOTOBJICHHS. AJie B JAHOMY BUINAAKY 3HU3UTHCS KOEQILIEHT
BUKOPHUCTAHHS Matepiaiy 1 30UTbIIAThCS BUTPATH HA OOPOOKY TaKOi 3arOTOBKHU B
MEXaHIYHOMY IIEXY.

3aroToBKM JeTalledl MallluH OJIEP)KYIOTh JINTBOM, OOpPOOKOIO THCKOM,
PI3KOI0 COPTOBOTO 1 TPO(DUIBHOIO TMPOKATy, a TaKoK KOMOIHOBAHUMHU
CIOCOOAMHU.

[Ipu BUOOpP1 TEXHOJIOTIYHOTO MPOLECY OTPUMAHHS 3arOTOBKHM 1 METONY i
(bopMOyTBOpEHHS HEOOX1THO BpaxOBYBAaTH HACTYITHI YMHHHKH [6; 9; 21]:

— TEXHOJIOT1YH1 BJACTUBOCTI MaTepiairy (TOOTO JMBApPHI BIACTUBOCTI a00
3IaTHICTh 3a3HABaTH IUIACTUYHI Jaedopmanii npu oOpoOll TUCKOM), a TAKOX
CTPYKTYpPHI 3MIHM Marepiaqy B pe3yjibTaTl 3aCTOCYBAHHS TOTO aboO I1HIIOrO
crioco0y BHTOTOBJICHHS 3aroTOBKH (pO3TalllyBaHHS BOJIOKOH B TOKOBKaXx,
BEJIMYMHA 3€pHA B JINTUX ACTAIAX 1 T.I1.);

— KOHCTPYKTHBHI (OpMH 1 po3MipH neTaii (4uM Oiibllia JeTaib, TUM
JIOpO’Kue 00XOAUTHCS BUTOTOBJICHHSI METaIeBUX (POpPM, IITAMIIB 1 T.11.);

— BEJIMYMHY TPOTPAMHOTO 3aBAaHHS (MPU BEIUKUX MApPTISIX HANWOUIBII
BUTIHI crtocoOu, siKi 3a0e3MeuyroTh HalO1IbIe HaOmKeHHsS (OpMH 1 pO3MIpPiB
3aroToBKA 10 (GOpMHU 1 PO3MIPIB JeTaidl — TOYHE IITAMITyBaHHS, JIUTBO TIiJ
THCKOM 1 T. 11.).

SIKIo 3 WOMIALYy TEXHIYHMX BHMOT 1 MOXIJIHMBOCTEH MOXYTh
3aCTOCOBYBATUCh pI3HI BHJM 3aroTOBOK (CIOCOOM iX OTpPUMAaHHS), TO MJIA
MPaBUJILHOTO BUPIIIEHHS MUTaHHS MPO BHOIp 3arOTOBKM HEOOX1IHO BUKOHATH
TEXHIKO-€KOHOMIYHI PO3paxyHKH, 31CTaBUBILIN COOIBAPTOCTI TOTOBOI AETal IpH
TOMY a00 1HIIIOMY B/l 3arOTOBOK.

Meronrka €KOHOMIYHOTO OOIPYHTYBaHHS BHOpPAHOTO BHY 3aroTOBKH
HABOJMTHCS B PEKOMEHIOBaHii jtiteparypi [2; 11].

3a BignoBigHuMu ['OCTamu BH3HAUalOThCS MPUIYCKU Ta JOMYCKH Ha
JiamMeTpaiibHi Ta JiHiHHI po3mipu 3arotoBku [9; 17-20].
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3.8 Po3poOka MapmipyTHOr0 TEXHOJIOTiYHOr0 Mpoiecy MeXaHidHOI
00poOKM aeraJi

['omoBHI 3aBlIaHHs, SIKI BHUPINIYIOTBCA TMPU CKIAQJIaHHI MapuIpyTy
BUTOTOBJICHHS JI€Tali, — BU3HAYEHHS 3MICTy KOXXHOI TEXHOJIOTIUHOI orepalrii 1
CKJIaJaHHs 3arajbHOr0 TIUIaHy (TMOCHIJOBHOCTI) BHKOHaHHS. OpHOYACHO
BUOMPAIOTh TUMH yCTaTKyBaHHs, MPU3HAYAIOTh TOMYCKH Ha 00poOKy Ta iH. Bin
JIOTIYHOCTI MOPSAJKY BUKOHAHHS oIepalliii 6arato B 4oMy 3ajexaTh 1 AKICTb, 1
IPOAYKTUBHICTb, 1 €KOHOMIYHICTb OOpOOKH neTami. Y 3araibHOMYy BHUIAAKY
MOCIIZIOBHICTh TEXHOJIOTIYHMX OTepaliii BCTAHOBIIOIOTh, KOPHUCTYIOUHCH
HACTYITHUMHU METOJUYHUMHU peKoMeHaismu [1; 2; 5; 7; 8]:

— CTOYaTKy 0OpOOJISIFOTH TIOBEPXHI, SIKI CIIY>KaTh HaJlajll TEXHOJIOTTYHUMH
Oazamu;

— MOTIM OOpPOOJISIOTH T1 TTOBEPXHI, 3 SKUX 3HIMAETHCS HANUOUIBIIUHN IIap
MeTaiy, 110 JI03BOJIIE CBOEYACHO BUSBUTU 1 YCYHYTH BHYTpIIIHI leexTu, He
JIOTYCKA04YH MOJIaJIbII0l 00pOOKH OpakoBaHUX 3aroTiBEIIb;

— 00poOKy IHIIIKUX MMOBEPXOHb BEIYTh B MOCIIIOBHOCTI, 3BOPOTHIM Mipi iX
TOYHOCTI;

— 3aKIHYYIOTh OOpOOKY TUMHM MOBEPXHSIMHU, SIKI € HAHOUIbII TOYHUMH 1
HaWOUTBII BAKJIMBUMU VISl HOPMAJIBHOTO (DYHKI[IOHYBaHHS I€TAIl;

— 00poOKy JIETKOMOIIKOKYBAaHUX TMOBEPXOHb (HANPHUKJIIAJ, 30BHIIIHBOL
pi3b01) PEKOMEHAYETHCA BUHOCUTH B KIHELb MAPUIPYTY;

— JIONOMDKHI omepaiii (CBep/uliHHA ApIOHUX OTBOPIB, MPOpPI3aHHS
KaHAaBOK 1 TaiTediB, 3HATTS (acoK, 3a4UCTKa 3aJUPOK 1 TOMY MOJI0HE)
BUKOHYIOTh Ha CTaJlli YUCTOBOI OOPOOKU;

— ONOpSAKYBaJIbHI oOmepauli, Takl SK NUTi(QyBaHHsS, XOHIHT'YBAaHHS,
MPUTUPAHHS Ta 1H., BAKOHYIOTh B OCTaHHIO YEpTy, 3a3BUYA IMICJISI TEPMIYHOI,
XIMIKO-TEPMIYHOI 1 1HIIMX HEMEXaHIYHUX OTMEpallii, sIKi IUISATh, K MPaBUIIoO,
yBECh TEXHOJIOTTYHUMN MPOIIEC HA YACTUHHU;

— TEXHIYHUM KOHTPOJIb MPOBOASTH MICIS TUX OMeparliii, Ha SKUX MOYKJIUBE
MIBUIIEHHST OpaKy, MICHs CKJIaJHUX JOPOTUX OTepalliid, Micis 3aKiHYEHOTO
IIUKITY, @ TAKOJXK IMCJIS 3aKIHYEHHS BUTOTOBIICHHS JCTall.

Bubip mexnonoziunux 6a3 — 1€ BOXJIMBHUA eTanm po3poOKH OyIb-SIKOTO
TEXHOJIOTIYHOTO Tiporecy. [loyaTKOBMMHM MaHWMH B I[bOMY BHITQJIKy €
KPECJICHHS 1 TEXHIYHI YMOBHU Ha BUTOTOBJICHHS JIeTall 1 3aroToBKU. CIliJl YiTKO
MPEICTABIIATH 3arajIbHUM J1aH OOPOOKH 3arOTOBKH.

3aexHo BiJl KOHCTPYKIIT 0OpoOJIFOBaHOI JeTalll MOKJIMBI Pi3HI BapiaHTH
0a3yBaHHs, HAITPUKJIIA/:

— MPOCTI JeTal MOBHICTIO OOPOOJISIOTH 3a OJIHY a00 JeKiIbKa omnepariii 3
OJIHOTO YCTaHOBA HA aBTOMATax, arperaTHUX BepcTarax ado B MPUCTOCYBAHHSX -
CYIIyTHMKaX Ha aBTOMAaTMYHUX JIHISAX. 3aroToBKy 4YacTo 0a3yloTh IO
HEO0OpOOJIEHNX TIOBEPXHSX;

— JQerani oOpoOJISIIOTh 3a JEeKUIbKa YCTaHOBIB (MOMKJIMBO Ha PI3HUX
BepcTatax). [lpm BUKOHaHHI OIIBIIOI YACTUHU OMEpaliil BUTPUMYETHCS
MIPUHITUT TIOCTIHHOCTI 6a3, TOOTO 3aroTOBKY 0a3yr0Th Ha OJHI 1 T1 K 3a3/1aJI€T1/1b
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00poOJieH1 TOBepxHI. 3abe3neuyeTbcsi OAHOTHIHICTh MPHUCTOCYBaHb 1 CXEM
YCTaHOBKU;

— CKJaAH1 JeTajll MiABUIIEHOI TOYHOCTI OOpOOJIAIOTH 3 JOTPUMAHHSIM
OpUHIMIY TocTiiHOoCcTI 6a3. Tlepen 3aBeplIyBaJlbHUM €TarioM TEXHOJIOTTYHOIO
poIieCcy, TOOTO OMOPSIKYBAJIBHOK 00pOOKOI0, TOBEPXHI, BUKOPHUCTOBYBAHI SIK
0a3u, IMi1J1aI0Th MTOBTOPHIN (OMOPSKYBaJIbHIN) 00pOOIIi;

— IPUHIUI TOCTIHHOCTI 0a3 HE BUTPUMYETHCS. 3aroTOBKY 0a3yroTh Ha
pi3HI TOCHIOBHO 3MiHIOBaHI 00poOneHi moBepxHi. g okpeMux omepariii
3aCTOCOBYIOTh OJHOYacHe ©Oa3yBaHHS 1O 00poOieHuX 1 HeoOpoOIeHUX
noBepxHAX. Takuil BapiaHT 0OpOOKM BUMarae MiJBUIICHOI yBaru i MpuU3BOJIUTH
70 HEOOXITHOCTI MepepaxyHKy KOHCTPYKTOPCHKHUX po3mipiB. Hemorpumanus
MPUHITUITY TIOCTIMHOCTI 0a3 MPUBOIUTH 1O BUHUKHEHHS a00 301IbIICHHS
MOTPIIIHOCTEN pO3TallyBaHHS MOBEPXHI, K1 3HIKYIOTh TOUHICTH 00pOOKH;

— 00poOka jgertajneidt 3 MOCHIAOBHOIO (0araTOKpaTHOK) 3MIHOK OJHHUX 1
TUX ke 0a3 (HampuKiIaA, MPU MOCIIJIOBHOMY YOPHOBOMY 1 UYHCTOBOMY
nLTiyBaHHI HA MArHITHIN TUTUTI 3 MTOCIIOBHUM MEPEBEPTAHHSIM 3arOTOBKH).

B yMoBax oauHU4YHOrO 1 JIpiOHOCEPIHHOTO BUPOOHUIITBA TMOJIOKECHHS
3aroTOBKU Ha BEPCTaTi BU3HAYAIOTh 32 JOTMIOMOTOI0 PO3MITKH 1 BUBIPSHHS, a JUIs
3aKpITUICHHS IUPOKO 3aCTOCOBYIOTh PYYHI MEXaHIUHI 3aTHUCKHU.

VY cepiiHOMy 1 MacoBOMY BHUPOOHHIITBI B OCHOBHOMY KOPHUCTYIOTHCS
3a3/ajeriilb BCTAaHOBJICHUMU TEXHOJOTIYHUMH Oa3zamu. [loBepxHIO, BITHOCHO
SIKO1 BEJIEThCSl HAJAIITYBaHHS, 0COOIMBO €()eKTUBHO BUKOPUCTOBYIOTH SIK 0a3y
npyu  OararolHCTpyMEHTaIbHIM  00poOLl  HAa  Bepcrarax-aBromMarax 1
HaliBaBTOMaTaX, Ha aBTOMaTUYHUX JIiHIAX 1 Bepcrarax 3 UITY.

JInst  3akpiluieHHsT 3aroTOBOK 4YacCTINI€ 3aCTOCOBYIOTh ITHEBMATHUYHI,
TIAPaBIIIYHI 1 1HIII BUCOKONPOIYKTUBHI 3aTHCKHI MPUCTPOI, K1 3a0€3MeUyI0Th
HaJIiHE 3aKPIMUICHHS 3ar0TOBOK 3 TTOCTIHHUMHM CHIIAMH.

B ycix Bumamkax mnparHyTh IO€JHATH TEXHOJOTIYHI 0a3zu 3
KOHCTPYKTOPCHKMMH 1  BUMIPIOBAJIBHUMH, IO  JO3BOJISIE  BUKIIOYHUTH
MOTPINTHICTh 0a3yBaHHS 1 BUKOHYBATH PO3MIPH 3 BUKOPUCTAHHIM YChOTO TOJIS
JIOITYCKY, BCTAHOBJIEHOT'O KOHCTPYKTOPOM.

Texnosnoriyni 0a3u TNpU3HAYAIOTh HAa CTajll OMpAIFOBAaHHS BapiaHTIB
BUKOHAHHS TEXHOJIOTIYHOI omneparlii, TOOTO Ha eTami NonepeaHboro po3risay 1
MOPIBHSIHHS M1 CO00I0 MOXJIMBUX CIOCO01B 00pOOKH MOBEPXOHB 3arOTOBKH, a
TAaKOXX OPIEHTOBHOTO BHOOPY YCTAaTKyBaHHS 1 OCHAIICHHS, HEOOXITHUX IS
peanizalii Hux crnocoois.

[Tpu cxmaganHi MappyTy oOpOOKHM 3aroTOBKH TIO OKPEMHX OIepallisx
BCTAHOBJTIOIOTh TaKOXX THIT BEPCTATIB 1 1HIIOTO TEXHOJOTIYHOTO YCTAaTKYBaHHS,
iX XapaKTepUCTUKH, PO3MIPH 1 MOJCT YTOYHIOIOTH 1 KOPHUTYIOTH IIPH
JIETATPHOMY OTIPAIFOBAHHI TEXHOJOTIYHUX OTEpaIlii.

3anuc 3MiCTy omeparliil ciij BUKOHYBaTH y (HOpMi MapIIPyTHOTO OMHUCY
no 'OCT 3.1702-79 [4].
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3.9 BuznayeHHsi NpUIYCKiB Ha MexaHiuHy o00poOKy aerajdi Ta
BHKOHAHHS KPeCJeHHs 3ar0TOBKHU

VY  AWIUIOMHOMY TIPOEKTI BHUKOHYETHCS PO3PAXYHOK TMPUITYCKIB Ha
JTlaMeTpaJibHUM 1 JIIHIMHUN po3MipH JAeTali-TipeJcTaBHUKA. BUKOHAHHS LHOTO
po3/1Ty 6a)kaHO MPOBOAUTH B HACTYITHIN MOCIITIOBHOCTI:

a) CKJIAJa€eThcsl IUIAaH OOpPOOKM TOBEpXHI, B SKOMY CJiJ BKa3aTu
OJIep>KyBaHy TOUHICTh PO3MIpY 1 HIOPCTKICTh MOBEPXHI,

0) BUKOHYETHCS PO3PAXYHOK MPHUITYCKIB 1 PO3MIPIB PO3pPaxXyHKOBO-
aHATITHIHUM MeTojioM [23];

B) BiamoBigHO 3 Bu3HadeHUM 3a ['OCToM 3araJibHUM TPUITYCKOM Ha
3ajjaHy IMOBEpXHIO (muB. 1. 3.7) PO3PaxOBYETHCS KOCQIIIEHT IOCHUITFOBAHHS
HPUITYCKIB Kyy;

I) Ha pelTy MOBEPXOHb MPOBOAUTHCS TMOCUIIOBAHHS MPUITYCKIB 3
ypaxyBaHHAM Ky,. Pe3synbrath po3paxyHKy NOJAIOTbCA Yy BHIUIAAl TaONHII
(momatox JI);

1) BAKOHY€TBCS CXE€Ma PO3TalllyBaHHsI MPUITYCKIB 1 JIOMYCKIB.

Ha mizcraBi paninie BUOpaHUX METOJIB OTPUMAHHS 1 BUJY 3arOTOBKH, a
TaKOXX TMPOBEACHOTO PO3PAXyHKy TIPUITYCKIB 1 OCHOBHHUX 1ii PO3MIpIB
BUKOHYETbCS KpPECJIEHHSA 3aroTOBKM B BIANOBIAHOMY Macmitabl. KpecneHHs
MMOBMHHE MICTUTH BCl HEOOXIJIHI PO3MIPH 3 JAOMYCKaMH, MOKa3HUKHA MIOPCTKOCTI
MOBEPXOHb, TBEPAICTh MaTepialy 1 MeToa TepMooOpoOKH, Macy 3arotroBku. Ha
KpECJIEHHI TaKOX MaloTh OyTH IMOKa3aHl JiHIi PO3HIMaHHS LITaMIly, HaBEIEHI
TEXHIYHI YMOBH Ha NMpUKUMaHHs 3aroToBKU. Ha KkpecieHH1 3aroToBKu HEOOX11HO
MOKa3aTH KOHTYp TOTOBOI JAETalll 1 MiJ BIANOBIJIHUMH PO3MIpaMU 3arOTOBKH
BKa3aTH B Iy>KKaX pO3Mipu TOTOBOI JeTalli.

HeoOxinmHo mparnyTa a0 TOro, mo6 ¢opma 1 po3Mmipu 3aroTOBKU Oyiu
OMM3bKUMH 710 (OpMU 1 PO3MIPIB TOTOBOI JI€Ta, 110 3MEHIITY€E TPYAOMICTKICTD
MEXaHIYHOI O0OpOOKH, CKOpOYYy€ BUTpATy MeETaly, PI3albHOTO 1HCTPYMEHTY,
€JIeKTPOEHEePrii 1 T. II.

[Ticns odopmieHHs KpeclieHHS 3aroTOBKM HEOOXIAHO MiApaxyBaTH
koedinieHT BUKopucTaHHS Matepiany (K,,), 10 BU3HAYAETHCS BiTHOMICHHSIM
MacH JieTaji 1o MacH ii 3arotoBku [1].

3.10 Po3poOka onepaniii MexaHiuHoi 00poOKHU AeTaTi

3.10.1 Buznauenna cmpykmypu onepauii; eubip ma 00IpyHmMyeaHHs
8UOOpPY 001a0HAHHA, MEXHOI02IUHO20 OCHAULEHHS

[IpaBuna BUOOPY TEXHOJOTIYHOTO OCHAIIEHHS periameHTyrThcss ['OCT
14.301-85. Jlo TEXHOJIOTIYHOTO OCHAIICHHS BIJHOCATHCSA: TEXHOJIOTIIHE
oOnmagHaHHS  (MeTajmopi3ajbHI  BEpCTAaTH), TEXHOJIOTIYHE  OCHAIICHHS
(HaCTaHOBHO-3aTHCKHI MPUCTOCYBAHHS, PI3aIbHUN, TOMOMDKHHMN, KOHTPOJIHHO-
BUMIPIOBaJILHUMN IHCTPYMEHT), 3aCO0M MeXaHi3aIlii 1 aBToMaTu3ailii BUPOOHUYINX
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mponecis. IX BUOMpaOTH 3 ypaxyBaHHAM THUITy BUPOOHHITBA, HPOrPaMU
BUIYCKY BHPOOIB, MOXJIMBOCTI TpYIyBaHHS oOmepalliid, BUKOPUCTAHHSI
CTaHAAPTHOI'O OCHAIIICHHS 1 00J1aIHaHHS.

Bubip Texnosoriynoro oOJjiaJHaHHS 3aCHOBAHMI Ha aHaji3l BUTpaT Ha
peanizalilo TEXHOJIOTIYHOTO TIPOIEeCy, 3aBaHTaXEHHS OOJIaJIHaHHS, MAacH,
rabapuTiB 1 TOYHOCTI JeTaJied, 10 MijIsArawTs 00poOmi. Bubip mopeni
BepcTaTa, MepI 3a BCe, BU3HAYAETHCS HOTO MOMIIMBICTIO 3a0€3MIEUYUTH TOYHICTh
po3MipiB 1 (opMH, a TaKOX SKICTh 0OpOOIIOBaHUX MOBEPXOHb. KOHKpeTHY
MO/IeJIb BUOMPAIOTh, BUXOSUM 3 TakuX MipkyBaHb [10; 24; 52; 53]:

— BIJTNOBIIHOCTI OCHOBHHMX PO3MipiB BepcTaTa rabaputam o0poOIIroBaHOl
eTanl;

— BIOMOBIZHOCTI MPOAYKTUBHOCTI BepcTaTra 3aJaHOMy MacITady
BUPOOHMIITBA;

— MOXJIMBOCTI 0OpOOKH Ha ONTHUMAJIBLHUX PEXKUMaX Pi3aHHS;

— BIJIMOBIAHOCTI BepCcTaTa 3a MOTYXKHICTIO;

— MOXJIMBOCTI M€XaHi3allii 1 aBToMaTu3aliii o00pooOKu;

— HaMEHIIIoi cO01BapTOCTI.

Bubip TeXHOJOTIYHOTO OCHAIICHHS B 3HAYHIN Mipl BU3HAYAETHCS TUIIOM
BUPOOHHUIITBA, TPUHUHATUM BEPCTaTHUM oOnanHaHHsIM. Bubip cucremu
HACTAaHOBHO-3aTUCKHUX MPHUCTOCYBaHb IMOBHHEH TIPYHTYBATHCS Ha TEXHIKO-
€KOHOMIYHMX PO3PAaXyHKaX EKOHOMIYHOI €(EeKTUBHOCTI BIJ BIPOBAIKECHHS
MIPUCTOCYBAHHS, @ TAKOXX MOJIMBHI BHOIp Ha OCHOBI THUIIOBUX pILIEHb, IIO
PEKOMEHIYIOThCS JIOBIJIKOBOIO JTiTepaTyporo [34; 35].

BuOip Tumopo3mipy IHCTPYMEHTY, IHCTPYMEHTAJIBHOIO MaTepiaiy 1
TCOMETPUYHUX TapaMeTpiB Pi3alibHOI KPOMKH TIPOBOMATH 3 YpaxXyBaHHIM
dopMu TOBEpXHI 0O0pOOMIOBAaHOI, ii pO3MIpy, TOYHOCTI, IIOPCTKOCTI,
KOHCTPYKTHBHHUX 0COOJUBOCTEH, TBepaocTi 1 minHocTi [10; 48-51].

Bubip KOHTpOIBHO-BUMIPIOBAILHUX 3aC001B BUKOHYETHCS BIAMOBIIHO /10
npasui, BukiagaeHnx B [OCT 14.306—85. KoHTpoJbHO-BUMIPIOBIBHHN MPUTIA
MOBUHEH 3a0e3mevyyBaTH HEOOXITHY TOYHICTh BUMIPIOBAHHS, MPOJAYKTHBHICTD
BHUMIPIOBAHHS MOBUHHA BIAMOBIIATH MPOAYKTUBHOCTI TEXHOJIOTTYHOTO MPOIIECY.
BuwmiproBansuuii mpuiia Mae OyTd IPOCTUM 1 3pYyYHUM B TIPOLIECT €KCIUTyaTaIlli.

[IpaBwia BuOOpy 3aco0iB MexaHi3allii 1 aBTOMAaTH3allii TEXHOJOTTYHHUX
npoueciB pernamentoBani ['OCT 14.309-85. BianoBigHo A0 CTaHAAPTY
MexaHizamii 1 aBTromaTm3ailii o0O0'€KTH MiJAAIOTBCS 3 METOK 3HIDKEHHS
MaTrepiadbHUX 1 TPYJIOBHX BUTPAT, MiABUIICHHS MPOAYKTUBHOCTI Mparli 1 SKOCTI
BUpoOiB. OO0'ekTaMu aBTOMaTH3alli MOXYTh OyTH: 3aBaHTaXEHHS 1
BHUBAHTAKEHHS 3arOTOBKHM, PO0OOUl pyXH BepcTara 1 A€Talll, KOHTPOJIb PO3MIpPIB
Ta iH.
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3.10.2 Buznauenns pexcumis pizauHa ma HOpMYBaAHHA Onepauiil

VY auniaoMHOMY MPOEKTI HEOOX1JHO 3aCTOCOBYBATH ONTUMAIIbHI PEXXUMU
00poOKM 3 ypaxyBaHHSIM OCTaHHIX JOCSTHEHb HAayKH 1 TEXHIKH, JOCBIAY
HOBATOPiB BUPOOHUIITBA 1 IEPEAOBUX MAITUHOOY IIBHUX MAITPUEMCTB.

Po3paxyHok pexumiB pi3aHHS 3a eMIpUYHUMH  (QopMyrnamu 3
ypaxyBaHHSM BCIX TIONPABKOBUX KOEQIIIEHTIB BUKOHYIOTH 3a BKa31BKOIO
Bukiagada Ha EOM st nBox pizHoxapaktepHux omepartiit [29; 30]. s pemtu
oreparliii TEXHOJOTIYHOTO MPOIECY PEKUMU pPi3aHHS BCTAaHOBIIOIOTHCS 3a
TaOJIMIIMA HOPMATHUBIB Ta JoBigHuKiB [10; 25; 26; 27].

[Ipu BUKOpHUCTaHHI pi3aJLHOTO 1HCTPYMEHTA 3aKOPJOHHHUX BUPOOHHKIB,
takux sk Sandvik Coromant, SECO, Iscar ta iHmmx Tpeba BHKOPHCTOBYBATH
BiJIOBIIHI KaTanoru [48-51].

[Topsimox BUOOPY peKUMIB pi3aHHS HACTYITHHM:

a) YTOUHIOETHCSI MapKa IHCTPYMEHTAJILHOTO MaTepiaiy;

0) BIAMOBIIHO IO BCTAHOBJICHOTO IIPUIYCKOM Ha JaHUN Iepexif,
KOPCTKICTIO JeTasli 1 yMOBaMHU pi3aHHA MPU3HAYAEThCA IMOWHA pizaHHd 1 (y
MiTiMeTpax) 1 KiIbKiCTh mpoxoiB I. Ciijg nmpu3HaYaTh MaKCUMAaJbHY TJIHOUHY
pi3aHHs Tpu 3a0e3MeUeHH] 3aJaH0i TOYHOCTI Ha omeparito. Y psjal BHMNAIKIB,
HanpuKIaa Opu o0 MpaHH1, YOPHOBIH 00poOIIl a00 00pOOIIl HEXKOPCTKOT JAeTal,
3HATTSA MPUITYCKY 3A1HCHIOETHCA 3a ABA 200 JIEK1JIbKa pOOOYHX XO/iB;

B) 3 YypaxyBaHHSAM IIOPCTKOCTI OOpOOIOBaHOI NOBEPXHI JeTall 3a
JOBIIKOBUMH TAOHIISIMU BUOMPAETHCS BETMYUHA TTOAAYl S;

I') 32 BCTAHOBJICHUMH BelW4yuHamMu t 1 S /U1 maHOTO MaTepiaily JaeTali,
pI3AIBHOTO  IHCTPYMEHTY 1 NPHUUHATOI BEJIMYMHOK  CTIAKOCTI  Pi3L
BU3HAYAETHCS MIBUIKICTh PI3aHHS 3 YpaxyBaHHSIM MOIMPABKOBUX KOE(QILIEHTIB,
HaBEJCHUX B JOBITHUKY PEKHUMIB Pi3aHHS;

7) 3a 3HANJACHOI0 IIBUIKICTIO pi3aHHS V pO3paxoBYETHhCS YACTOTa
oOepranHsi Jetam (IHCTPYMEHTY), a TIOTIM 3a MaclopTOM BepcTara
MiI0MParOThCs HaOIMKYa TI0/1a9a 1 YacToTa 00epTaHHS;

€) 3a BUOpAHOIO YACTOTOIO OOEpPTaHHS PO3PAXOBYETHCS A1MICHA MIBUIKICTD
pi3aHHS;

K) JUIST HAUOUTBII HAMPYKEHOTO TEPEXOAY 3 YpaxXyBaHHSIM TPUHHATHX
pexxumiB pizanss (1, S, V) Bu3Ha4YaeThest eeKTUBHA TOTYXKHICTH pizanHs Ne i
NEepeBIpAETHCS BIAMOBIAHICT MOJICITI BEpCTaTa 3a MOTYKHICTIO npuBoy [10].

[ToTyHIicTh enekTpoaBUryHa Bepcrara mae 0ytu Ha 10...20 % Oinblie 3a
MOTPiOHY.

[Ticnst mpu3HAYeHHS PEXUMIB 0OPOOKH HEOOX1THO MPOBECTH PO3PAXYHOK
IITYYHOTO 4Yacy Ha KOXKHY oreparniro. HopMa bacy € ogHMM 3 OCHOBHHUX
BU3HAYAJIIBHUX YWHHUKIB TEXHOJOTIYHOTO TIPOIECY 1 BU3HAYAETHCA 3 YMOB
IIOBHIIIOTO BUKOPHUCTAHHS TEXHOJOTIYHMX MOXJIMBOCTEH OOJagHaHHS W
THCTPYMEHTY BIJIOBIIHO 10 BUMOT 1100 OOpPOOKHU AeTali.

Hopwma mryunoro yacy [1; 4; 28]:
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Tmm = To +T() +Tmex.o6 + T0p2.05 +T3i0n ’
ne  1,— ocHOBHUU (MalllMHHE) Yac, XB.;
T, — DTOTIOMI>KHHH Yac, XB.;
T)iex.06 — 9aC HAa TEXHIYHE OOCITYTOBYBaHHS POOOYOTO MICIIS, XB.;
T,,p.06 — 4ac Ha oprasizaniiiHe 00CIyroByBaHHs poOOUYOro MicIid, XB.;
Ty, — 9ac Ha BIIMOYMHOK 1 MPUPOJIHI TOTPEOH, XB.
JIist crpoImieHHsl  TMiApaxyHKy HOPMHU INTYYHOTO Yacy 3acTOCOBYIOTH
HacTynHy dhopmyny

K
T =(T +T,)(1+—)
wm ( 0 0)( 100)

ne K — cymapHa KUIBKICTh BIJICOTKIB Il BCIX BHJAIB BHUTpAaT Ha
oOciTyroByBaHHs 1 BiAnoynHOK, K = 6...12 %.

BenuunHa OCHOBHOTO MAaIIMHHOTO Yacy pPO3PaxOBYEThCA JJI KOMXKHOTO
nepexoay 3a BIAMOBIAHUMHU (GOpMyIaMH JTaHOTO BUAy 0OpoOku. Benununna
JIOTIOMDDKHOTO 4acy BCTAHOBIIIOETHCS [UJISI  KOXHOTO TEpPEXOo]y IIISXOM
MiJICYMOBYBAaHHS HOPMAaTHBHUX BUTpAT 4acy 3a BCIMa €JIEMEHTaMH OIepalliii
a00 MpuUiMaeThCsl YKPYITHEHO HA OTEpalliio 3aJIe)KHO BiJl i1 XapakTepy 1 3MICTYy,
TUITY 00JIaJIHAHHS, MacH 1 TUITY JeTajl 1 KITbKOCTI podouux xomiB. 111 BenuunHu
HABOJATHCS B TAOJIMIAX JOBITHUKIB [28].

VY cepiiiHOMY BUPOOHMIITBI HEOOXIHO III€ BPaxOBYBAaTU IMiATOTOBYO-
3aBepIIabHUM Yac t,.;, 0 po3paxoByeThCS Ha mapTito Aetaneid N. Hopmy yvacy
Ha ONEpalild B YMOBAaX CEpIHHOrO BHUPOOHMIITBA HA3MBAIOTh IUTYYHO-
KaJIbKYJISIIMHOI HOPMOIO Yacy 1 BU3HAYAOTh 3a (hOPMYJIOI0

T =T +T”‘3 -

wm—K wm n

Po3mip maprtii neraneil MO>KHa OpPIEHTOBHO BU3HAUUTU 32 HACTYIHOIO
dbopmyIioro

ZTPZ—S’
0T um

ne Y. 7T ,_; — CyMapHUil MAroTOBYO-3aBEPIIATBLHUI Yac Ha BCl onepanii

n=

TEXHOJIOTTYHOTO NPOLIECY, MiH;
ST yum — CYMapHUI IITYYHUH Yac I BUTOTOBJICHHS J€TAI, XB,

O — Koe(illeHT [MOMYyCTUMHUX BTpaT Yacy Ha IepeHaIaroKeHHs
obomagnanus & = 0,03...0,1.

Po3mip maprii getaneii mae OyTu KpaTHUM pIYHIN MpOTpaMi BUITYCKY 1 HE
Mae OyTH MEHIIIE 3MIHHOTO BUPOOJICHHS JIeTaleH.
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Enementu pexxumiB 00poOKH 1 pe3ynbTaTH PO3paxyHKy HOPMH 4acy st
KOYKHOI 3 OTepallii, 1o po3po0JIsiFOThCs, 3aMUCYIOThCS B onieparlliiiii kapTu. Jis
HOPMYBaHHSI PEIITH OIEpaIliii TEXHOJIOTIYHOTO MPOIECy HEOOXiTHO HOPMH Yacy
0a30BOr0 TEXHOJIOTIYHOIO IPOLECY CKOPEKTYBaTH 3 ypaxXyBaHHAM Ky, 1
3amucaTd B MapmipyTHi Kaptu. [lpukiam 3amoBHEHHS MapHIPYTHHX i
oTepaIitHuX KapT MoJgaHuii B 1oaaTky XK.

3.10.3 Po3pooka kapm Hanazooxcenna Ha onepayii MexaHiuHoi
00pobKu

[Ipu po3poOIli TEXHOJOTIYHOI JOKYMEHTAIlii Ha MPOCKTOBAHUI
TEXHOJIOTIYHUNA TpOLeC, 3aJEeKHO BIJ CKJIAJHOCTI OMepaiii, IUMIOMHUK
po3po0JIsie  ACKUIbKA TEXHOJOTIYHMX  KapT-HalaJoK 1  PO3paxyHKOBO-
texHosoriuny kapry (PTK). PospaxynkoBo-texnonoriudi kaptu (PTK)
po3pobIIsIIoThCs Tipu 00po611i Ha Beperati 3 UIIK Ta Ol

TexHosoriyHa KapTa-HajaJKka € CXeMOI OOpOOKM 3aroTOBKM Ha JIaHii
omeparlii, 3aKkpirieHii B mpucrtocyBaHHi. Ha kapTi 00OB'A3k0BO MarOTh OyTH
MOKa3aHl HACTaHOBHI 1 3aTUCKHI €JEMEHTH TPHUCTOCYBaHb B TOYHIM
BIJIMOBIJTHOCTI /10 AIMCHUX YMOB Oa3yBaHHS 1 3aKpiIUICHHs Je€Tajl Ha JaHii
onepauii. Pi3ajgbHi IHCTPYMEHTH MOKa3ylOTbCAd B pOOOYOMY IMOJOKEHHI B KIHIII
pobOYOrOo XOAy 1 3a CBOIM 30BHIIIHIM BUIJIAJOM I[OBHHHI BiAMNOBIAATH
B)KMBAaHUM HOPMAJII30BaHUM KOHCTPYKIIAM. SIKIIO HEOOXITHO, IITPUXOBOIO
JHIEIO0 TOKA3yIOTh 1 MOYATKOBE IMOJIOKEHHS IHCTPYMEHTY. Ko mpu oOpoOii
3aCTOCOBYIOTh MOCIIZA0OBHO JIEKUIbKA IHCTPYMEHTIB, TO OJIMH 3 HUX MOKA3yIOTh B
KIHIIEBOMY IOJIOKEHHI, & 1HIII — MOPS, B MOCIIJOBHOCTI BUKOHAHHS TIEPEXO/IIB.
CxmamHuii  1HCTPYMEHT HE CIiJI BUKPECTIOBaTH TOBHICTIO, JIOCTaTHBO,
HaINpuKJaj, moka3zatu rabaputu i ¢opmy dpesu, nBa-Tpu 3yba 1 cmocid ix
kpimienns [2; 9; 11].

HeoOximHo moka3aTu: Hajgaro/pKyBallbHI W omeparliiiHi  po3mipu 3
JIOIYCKaMHU, 1110 OJIEPXKYIOThCS Ha JIaHii omeparlii; HOpCTKICTh 00poOIIOBaHIX
MOBEPXOHB; TPAEKTOPIIO PyXy MOAaul pi3ajdbHOTO THCTPYMEHTY a00 3aroTOBKH B
nporieci 06poOku. OOpoOIIOBaH1 MOBEPXHI 300paXKYIOTHCS JIHIAMU B 2—3 pa3u
TOBLUIMMH, HDK pelITa JiHIA KapTU-HalnaAku. TpaekTopii pyXiB MO3HAYAIOTh
CTPIIKaMH.

Ecki3 Hamanku cnijg gaBatv B OAHIA a00 JBOX HAMOLIBII XapaKTEPHUX
npoekuisix. Ilpm  OararomepexigHiii  oOpoOlI HAa  peBOJIbBEpHUX  abo
OaraTOIIMUHACIBHUX BEpPCTAaTaX €CKi3W HaIaJKd BUKOHYIOThCA JJISI BCiX
Mepexo/IiB, MPH IIbOMY HACTAHOBHI 1 3aTUCKHI €JIEMEHTH 300paXKyIOThCS TIITBKH
Ha TIEpIIOMY TIepexoii OOpOoOKH, SKIIO B MPOIECI BUKOHAHHS OTeparlii
3aroTiBKa HE BCTAHOBIIIOETHCS 3aHOBO.

Ha xaprax Hamagok HaBOIATHCS PE3yJIbTaTH PO3PAXyHKY CJIEMEHTIB
pexumMy oOpoOKHM 1 HOPM Hacy, JaHl MPO IHCTPYMEHT 1 MPUCTOCYBAHHS, IO
BUKOPUCTOBYIOTHCS; YMOBHO TOKa3yIOThCSI pOOOYl YIIOPH 1 HANPSIMU OCHOBHUX
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pyxiB. Ha kapTax Takox MOXyTb OyTH HaBeJleHI OCOOJMBI TEXHIUYHI BUMOTH JI0
TOYHOCTI JIaHO1 orepariii.

[Ipu po3poOI1l KapT HAJIaJIOK Ha arperaTHi BepCcTaTu HEOOX1THO MOoKa3aTu
CXEMYy pPO3TallyBaHHS CHJIOBUX TOJIOBOK 1 €CKi3M OOpOOKH JeTajl Ha KOXKHIN
[TO3MIII].

Hns BepcratiB 3 UIIK Ta OIl po3pobnsioTecs po3paxyHKOBO-
TEXHOJOT14HI KapTu Hananok. PTK po3polbnsioThest Ha mifcTaBi OnepamiiHol
KapTH, CXeMH PyXy 1HCTPYMEHTIB, KapTH HaJaJKH 1 MICTATH MPOEKT 0OpOOKHU
netani Ha Bepcrari 3 UIIK y Burisai rpadiuyHoro 300pakeHHSI TPAaeKTOPii
NepeMIlIeHHS IHCTPYMEHTY 3 HEOOX1THUMHU JaHUMH.

Jletanb BUKPECIIOETHCA B MPSIMOKYTHIN cHCTeMi KOOpAMHAT BepcTara 3
BKa31BKOIO BCIX mapaMeTpiB, HeoOxigHux ansi nporpamyBanus. [lo PTK
BHOCHUTBCSI HAaCTymHa iH(popMallis: MoJenb Bepcrata, Tun cucremu [IK, HOMep
nmporpaMu; Homep 0a30BOi 1 OMOPHOI TOUOK, ad0 MPHUPICT W IMIYJIbCH; T0/1a4a,
yacToTa OOEpTaHHsS 1 HaAmpsM OOEpTaHHS IIMUHACHS IS KOXXKHOI JIJISTHKH
NEepeMIlIeHHs] IHCTPYMEHTY; HOMEpP KOPEKTOpa 3 BKa3iBKOIO OCI MEPEMIIlICHHS;
TEXHOJIOT14HI KoMauau [2; 9; 11].

Ecki3u 006poOku Ha kaptax Hanajok 1 PTK BUKOHYIOTHCS B JOBUIBHOMY
MaciiTabi, aje 3 JOTPUMAHHAM PO3MIPHUX MPOTIOPITIH.

3.11 Bu3HayeHHsI TEXHOJIOTiYHOI cOOiBapTOCTI MeXaHiYHOI 00POOKHU

Texnonoriunuii mporec, MO po3poOISIETHCSA, TTOBHHEH, B TEpIIy Yepry,
3a0€e3IeUNTH BHUT'OTOBJICHHS JC€Tall B IIOBHIM BIJNOBIIHOCTI JO BHMOT, IO
BHCYBAIOThCS KPECICHHSIM 1 TEXHIYHUMHU yMoBamH. [IpoTe BHKOHAHHS ITUX
BUMOT B OLIBIIOCTI BHUIIAJKIB MOXXEe OyTH 3AIHCHEHO JEKIIbKOMa CIIocoO0aMu
(manpuxmnan, oOpoOKy  IJIOMIMHM  MOXHA  TPOBOJAUTH  CTPYTaHHSIM,
dbpes3epyBaHHSIM a00 MPOTATYBAHHAM 1 T.J1.). Y 3B'SI3KY 3 IIUM JHUIUIOMHHK NPH
PO3pO0IIi TEXHOJOTIYHOTO MPOIECY MOBHHEH HE TUIbKH 3a0€3[EUYUTH BUMOTHU
BIJTHOCHO IIOPCTKOCTI 1 SIKOCTI 0OPOOKH, TOYHOCTI PO3MIpiB, POpM 1 T. 1., aje i
BUOpaTH cepell MOXJIMBUX BapiaHTIB OOpOOKM ONTHUMAIbHHUM, TaKuW, IO
HalKpaluM YMHOM BIAMNOBIAA€ 3aJaHUM YMOBaM BUPOOHUIITBA.

Bubip onTuMaiibHOr0O BapiaHTa TEXHOJIOTTYHOTO MPOIECY MPOBOIUTHCS
HUISIXOM MOPIBHSIHHS TEXHOJOTTYHOT COO1BAPTOCTI Omepaniid, TepMiHy OKYITHOCTI
KamiTaIbHUX BKJIAJA€Hb 1 MPOAYKTHBHOCTI mpaii. MeToauka €KOHOMIYHOTro
oOIpyHTYBaHHsI BUKJIaJIcHa B JjriTeparypi [1; 2; 10].

[Ipy BUKOHAHHI JUIUIOMHOIO MPOEKTY, BPAaxOBYIOUM BIAOMI TPYJIHOIII
€KOHOMIYHOI OI[IHKM TEXHOJOTIYHOTO MPOIIECY, 10 PO3POOISETHCSA, B LIIOMY,
JIOITYCKA€EThCSI OOTPYHTYBAHHS BapiaHTy OJHIET 00 JEKUTBKOX 3aMPOCKTOBAHUX
orepaiiii (3a y3ro/pKeHHSIM 3 KEPIBHUKOM JUIIOMHOTO TIPOEKTY).
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3.12 Po3po0ka TeXHOJIOTIYHOI JOKYMeHTaIil

VY nummioMHOMY MpOeKTi it opopMIleHHsT po3po0JeHUX TEXHOJOTTUHUX
HpOIIECIB 3aJIe)KHO Bif THIy 1 xapaktepy BupoOHuursa (I'OCT 3.1102-81)
3aCTOCOBYIOTHCS HACTYIHI BUJIU TEXHOJOTIYHUX JOKYMEHTIB 3arajibHOro i
CHeIiaIbHOTO MPU3HAUYCHHS (IUB. 101aToK XK) !

a) MaplipyTHa KapTa — JOKYMEHT, IIO0 MICTHTbh ONHC TEXHOJOTIYHOTO
MIPOIIECY BUTOTOBJICHHS BUPOOY, BKIFOUAIOUN KOHTPOJIb 1 IEPEMIIICHHS IO yCiX
ormeparisx pi3HUX BHUAIB B TEXHOJIOTIYHIN TOCIITOBHOCTI 3 BKa3iBKOIO JaHUX
PO yCTaTKyBaHHS, OCHAIICHHS, MaTepialbH1 1 TPYI0BI HOPMATHBH;

0) omepariiiHa KapTa — IOKYMEHT, IO MICTHUTh OIUC TEXHOJOTIYHOI
omeparlii 3 BKa3iBKOIO IEPEXOJiB, PEKHUMIB OOpOOKH 1 JaHUX MpO 3acodu
TEXHOJIOT1YHOTO OCHAIIICHHS,

B) KapTa €CKi3I1B — JOKYMEHT, IO MICTUTh €CKI3H, CXEeMH 1 TalJuIll,
HEoOX1/1H1 Ui BUKOHAHHS TEXHOJIOTIYHOI'O IPOLECy, omepallii abo mepexony;
BUTOTOBJICHHS BUPOOY, BKJIIOYAIOYM KOHTPOJIb 1 mepeMimieHHs. OdopmiieHHs
kapt ecki3iB mo ['OCT 3.1105-84.

MapmipytHa kapta € OOOB'SI3KOBUM JIOKYMEHTOM, 1 ii 3allOBHEHHS
MMOBUHHO 3aiicHroBatucs BinoBigHo g0 BuMor I'OCT 3.1404-86 1 'OCT
3.1118-82. Homepu omepamiii 1 MepexoiB CHiJi HyMepyBaTH apaOChKUMH
uuppamu. PekoMeHIyeTbCS ~ HyMepyBaTH  oONeEpalii B  TEXHOJOTIYHIN
MOCIJOBHOCTI uepe3 m'arh, Hampukiaa, 005, 015, ..., 100. Ilepexonu ciia
HYMEpPYBATH B TeXHOJIOT14HIN nmocaigoBHocti: 001, 002, 003 1 T. 1.

Onepariiiini KapTu MeXaHI4YHO1 0OpOOKH cKiaaroThes 1o gpopmax 11 la, a
ix rpadu 3amoBHIOIOTH BiamoBigHo 10 'OCT 3.1404-86 i TOCT 3.1118-82.
I'padu, mo maroTh y CBOEMY 3MICTI HOMEpA LEXY 1 JUISHKH, B JUIUIOMHOMY
MIPOEKTI MOKHA HE 3alIOBHIOBATH.

[Ipu po3poOIll TEXHOMOTIYHOI JOKYMEHTAIlli HEOOXIJIHO 3a BKa31BKOIO
KEepIBHUKA JUIUIOMHOTO MPOEKTY PO3pPOOUTH OTEpalliifHi TEXHOJIOT1YHI KapTH B
cucremax "APM-texnomor HKM3", "Texuollpo" a6o "BEPTUKAJIb" nHa nBi
ormepariii 1 onepaiiHi ecKi3u 10 X omepailii i3 3actocyBanusMm "KOMITAC"
a0o AutoCAD [43; 44].

VY1 po3po0iieHl TEXHOIOTT4HI JOKYMEHTH MalOTh OYTH CKOMIUIEKTOBaHI 1
30poNIypOBaHi 3 TMOSICHIOBAJILHOKO 3aMKMCKOI0. J[OKYMEHTHM MO CKJIaJaHHIO 1
MEXaHIYH1H 00poOIl KOMIUIEKTYIOTHCSI B HACTYIHIN MOCIA0BHOCTI: MapIIpPyTHI
KapTH; KapTU €CKi31B, ONepalliiiHi KapTu.
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4 KOHCTPYKTOPCBKO-TEXHOJIOTTYHA YACTUHA
4.1 IlpoeKTyBaHHSI BEPCTATHOIO MPUCTOCYBAHHA

KonctpyroBanns  mpucrocyBanb [31-42] cmig  po3mouyMHaTH 3
(bopMyIIOBaHHS TEXHIYHOTO 3aBJIaHHSA, JJII BUKOHAHHS SIKOT'O MPOEKTYEThCA 1A
KOHCTPYKIIA, 1 OCHOBHHMX €KCIUTyaTallliHUX BUMOT, SKUM BOHA ITOBHHHA
3amoBoNbHATH. CIiy BpaxoByBaTW Te, IO BEPCTATHE MPUCTOCYBaHHS
MPOEKTYEThCS JUIA KJIacy JAeTajeil, OHUM 3 SIKUX € JIeTalb-NIPEJACTaBHUK. ToMy
CIPOEKTOBAaHE MPHUCTOCYBAHHS TIOBHMHHE 3a0e3medyBaTH yCTaHOBKY 3
HEOOXITHOIO TOYHICTIO YCIX JeTajiedl IbOro Kjacy i3 3amaHoro Bysna. [lics
IIOTO OCTAaTOYHO (POPMYIIOETHCS OCHOBHA iAesl 1 BUOMPAETHCS TPHUHITUIIOBA
cXeMa KOHCTPYKIIIi.

[Tpu BuOOpP1 MPUHIIMIIOBOI CXEMHU MPUCTOCYBAHb HEOOX1/IHO BPaXOBYBaTH:

— KOHCTPYKTHBHI OCOOJMBOCTI yCTaTKyBaHHS, JUISI SIKOTO IMPOEKTYEThCS
IPUCTOCYBAaHHA, 1 YMOBH HOro poOOTH TMpWU BUKOHAHHI IIi€l omeparii
(BUOMPAIOTHCS 3 MacIopTa BEPCTATa);

— TEXHIYHI BHUMOTH BIJHOCHO Oa3yBaHHS 1 3aKkpilUICHHS JeTal
(BUOMPAIOTBCS 3 KpECJICHHS JeTali-Mpe/CTaBHUKA 1 IHIIUX JeTalied LbOro
KJ1acy);

— MaKCHUMaJIbHY MEXaH13all1i0 IPUCTOCYBaHHS;

— 3a0e31eueHHs] He0OX1/THOT TOYHOCTI 0OpOOKHM a00 CKJIaJlaHHS,

— 3a0€3MeYeHHs] MIHIMAJIbHUX BUTPAT AOMOMIXHOTO Yacy MpU BUKOHAHHI
omeparti;

— 3a0es3neyeHHsT HaWUOUIPIIOI MPOAYKTHBHOCTI MNpPU  HaWMEHILIN
CKJIQJTHOCTI 1 BAPTOCTI IPUCTOCYBAHHS;

— MaKCUMajbHE BHMKOPHUCTAHHS HOpPMAJi30BaHMX BY3JIB 1 JeTajeii B
KOHCTPYKIIIT TPUCTOCYBaHHS;

— MOJIMBICTh MIBHJIKOi TEpEHaNaJKu NPUCTOCYBAaHHA ISl OOPOOKH
IMOA10HUX JeTaJIel.

[IpoexTyBaHHS PUCTOCYBAaHb 3a3BHYaii TPOBOJIUTHCS B JIBA €TAIIH:

— PO3pO0JIIE€THCS IPUHITMIIOBA cXeMa 0a3yBaHHs 1 3aKPIIJICHHS JeTalll;

— KOHCTPYKTHBHO O(OPMIISIFOTHCSI €JIEMEHTH TMPUCTOCYBAaHHS 1 MOro
3arajgbHEe KOMITOHYBaHHS.

B ymoBax BHpOOHUIITBA TEpIINil €Tall BUKOHYETHCA TEXHOJOTOM IIPH
pO3p0oOIll  TEXHOJOTIYHOIO TMPOIECY BUTOTOBJICHHS JIeTalll, a Jpyrui
KOHCTPYKTOPOM 3 OCHAIICHHS BIJJIUTy TOJOBHOTO TexHojora. B ymoBax
JUIUIOMHOTO MPOEKTYBaHHS 3aBAaHHS 000X €TamiB CaMOCTIHHO BUPINIYIOTHCS
CTYICHTaMH.

MeToanka npoeKTyBaHHS TIPUCTOCYBAHb TMOJISITA€ B HACTYITHOMY:

1) BU3HAYAIOTh TUI 1 PO3MIp HACTAHOBHUX EJIEMEHTIB, MaKCHMAJbHy
KUIBKICTh, B3aEMHE PO3TAIIyBAaHHS 1 PO3PaXOBYIOTh YCTaHOBKH, K1 CKJIQJal0Th
MOTPIITHOCTI (3 ypaxXyBaHHSIM CXeMHU O0a3yBaHHS, TOYHOCTI 1 IIOPCTKOCTI
0a30BUX MOBEPXOHb);
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2) BUXOJSYM 13 3aJaHO1 MPOJYKTUBHOCTI OIllepallii, TUIy BUPOOHUIITBA,
TOYHOCTI BUTOTOBJIEHHS 3aroTOBKM 1 KOHCTPYKTHUBHUX OCOOJMBOCTEH,
BU3HavyarTh cuctremy npucrocyBanns (YBII, YHII, CHII, CPII, HCII) i #ioro
tun (oHO- a0 GaraTomicHe, 0JJHO- a00 O6araToIo3uIliiHe);

3) 3a 30BHINIHIMH CHJIaMH, Kl JifOTh Ha 3arOTOBKY, 1 BHOpaHHM CXeMaM
YCTAHOBKM CKJIQJA€ThCsl CXeMa Jii CWI Ha JeTallb, BUOUPAETHCS MiCIIE,
NPUKIAJCHHS 1 HampsM CHJIM 3aKpIIUICHHA, PO3pPaxoBYeTbCA ii BeIMUYMHA.
Po3paxoByeTbcst MOTPIIIHICTD 3aKPIMJICHHS;

4) 3HaPOYM CWIy 3aKpiIUIEHHA 1 KUIBKICTh MICIh ii 3aCTOCYyBaHHS,
BUOMPAIOTh THUMN 3aTUCKHOTO MEXaHI3My, pO3PaxOBYIOTb HOT0 OCHOBHI
napaMeTpH 1 BeTMYMHY HEOOX1THOT MOYaTKOBOI CHIIA PYIIis;

5) 3a cmioro Ha pymrii i 9aci Ha 3aKpIlUICHHS 1 BiAKPIIUICHHS aeTai
BUOUPAIOTH THUII CUJIOBOTO PYIIIis, PO3PaXOBYIOTh MOTO PO3MIpH 1 32 HOPMAJISIMU
1 cTaHJIapTaMHi BUOUPAIOTh 1X PO3MIPH;

6) BCTAHOBJIIOIOTH THUII 1 PO3MIPH €JIEMEHTIB JIJIsl BU3HAYEHHS TOJIOKCHHS
1 HAIPsIMY P13JIBHOTO IHCTPYMEHTY;

7) BUOMPAIOTH JOMOMDKHI MPHUCTPOi, BU3HAYAIOTH iX KOHCTPYKIIIIO,
PO3MIpH, pO3TAITyBaHHS;

8) pPO3pOOJISIIOTH 3arajJbHUN BUIJISA TPUCTOCYBAaHHA 1 BU3HAYAIOTh
TOYHICTh HOTO BUKOHABYUX PO3MIpIB;

9) po3paxoBylOTh Ha MIIHICTh HAWOUIbII HABAHTAXKEHI €JIEMEHTU
MIPUCTOCYBAHb.

10) po3po0JIsie€ThCA TEXHIYHUM ONUC, IKUI BKIIIOYAE :

— TpU3HAYEHHS BEpPCTATHOTO NPHUCTOCYBAaHHSA, a TaKOX CKIIaJ
HaBaXJIMBIIIKUX BY3JIIB 1 A€TaNCH;

— OIKC KOHCTPYKIlii BEPCTATHOTO MPUCTOCYBAHHS :

— OIKC MPUHIIMITY i1 BEpCTATHOTO MPUCTOCYBAHHS;

11) po3po0AsIOTECS 1 PO3PAaXOBYIOThCS TEXHIYHI XapaKTEPUCTUKH 1
TEXHIYH1 BUMOTH.

Jlo HafBaXXJIUBIIIMX TEXHIYHUX XaPAKTEPUCTUK BITHOCITHCS:

— Aiana3oH rabapuTHUX PO3MIPiB BCTAHOBIIOBAHOI 3aTOTOBKH,

— BEJIMYMHA CUJIM 3aKPITICHHS,

— TOYHICTh YCTAaHOBKH 3aTOTOBKH,

— BEJIMYMHA MEPEMILLIEHHS poOOOYHX OpraHiB MPH 3aKPIIJICHHI 3aTOTOBKH;

— apaMeTpu €Heprii, IO MiABOAUTHCS 10 PYLIis IPUCTOCYBAHHS,

— BUKOHAHHS BEPCTATHOTO MPUCTOCYBAHHS.

J1o HallBaXKJIMBIIMIMX TEXHIYHUX BUMOT BIJTHOCSATHLCS:

— pO3paxyHKOBI MapaMeTpy TOYHOCTI PO3TAIllyBaHHS PI3HUX MOBEPXOHbD,
K1 BU3HAYAIOTh MOJIOKEHHS 3aTOTOBKH,

— PpO3paxyHKOBI MapaMeTpu TOYHOCTI TEPEMIIICHHS PI3HUX JeTaieu
MIPUCTOCYBAHHSI,

— PO3paxyHKOBI TTapaMeTpH MPHU BUTIPOOYBaHHI MPUCTOCYBAHHS;

— MapKyBaHHS MMPUCTOCYBAHHSI,;

— MepIOANYHICTh 3Ma3yBaHHS BY3IiB;

— KOHCEpBaIlls 1 TPaHCTIOPTYBAHHS MIPUCTOCYBaHHS (y pa3i moTpedn).
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VY pasi noTpedbu po3paxoByIOTh €KOHOMIUHY €()EKTHUBHICTh PO3POOIEHOT
KOHCTPYKIIi1 IPUCTOCYBaHHS.

[Ticnst BUKOHAaHHS HEOOXITHUX PO3PAXyHKIB IMOYMHAIOTH BUKOHYBATH
3arajJbHUN BUTJIA] PUCTOCYBAHHS, SKUH PO3pOOJISIOTH METOIOM MOCIIJOBHOTO
BUKPECIIOBAaHHS OKPEMHUX MOT0 €JIEMEHTIB B IEBHOMY MOPSJIKY :

— BUKOHYIOTh KpECJCHHS O0OpOOIIOBaHOI JeTajl B TPhOX MPOCKIIIIX
(pimmie B 1MBOX) Ha HEOOXIAHIA BIACTaHI OJWH BIJ OJHOTO 3 THM, MI00
MOMICTHITUCS TIPOEKIIIi TPUCTOCYBAHb;

— HaHOCSTh Ha KPECIICHHS €JIEMEHTH MPHUCTOCYBAHHS ISl HaIpsIMy
THCTPYMEHTY;

— BUKPECHIOIOTh HACTAHOBHI €JIEMEHTH MPHUCTOCYBAHHS TaK, 00 6a30Bi
MMOBEPXHI JIeTajll CTUKAIUCS 3 HUMU;

— BUKPECIIIOIOTH 3aTUCKHI MEXaHI3MH 1 pyIIIii;

— HAHOCATH JIOTIOMDKHI MPUCTPOI 1 JeTali;

— KOHCTPYKTHUBHO O(OPMIISIOTH KOPITYC MPUCTOCYBaHHS 3 YpaxXyBaHHSIM
3pYYHOTO PO3MIIIEHHS €JIEMEHTIB;

— oOopMIIAIOTh KpecleHHs npucTtocyBaHHA. [IpocTaBisiioTe po3mipu 1
JOMYCKH, CKJIaJaloTh cHenudikamiio Jeraied 3 BKa3IBKOW MaTepiaiy,
TEpMOOOpPOOKH, CTaHAAapTIB 1 HopMaiel. Bka3yloTh TEeXHIYHI BHMOTH [0
CKJIaJIaHHs TIPUCTOCYBaHb 1 OCHOBHI XapaKTEPUCTUKH TMPUCTOCYBaHHS (TpHU
HEOOXI1JTHOCTI).

Ha 3aranbHOMY BUIUIAAI HPUCTOCYBAaHHS MarOTh OyTH IPOCTaBJIEHI
HACTYIHI pO3MIpH:

1) YcranoBo4Hi po3Mipu:

— pO3MipH, TOYHICTh SKHUX BIUIMBAE Ha TOTPIIIHICTE PO3MIPIB
00po0IIOBaHOI AeTaIl;

— po3MipH 3'€THAHHSA 1 MOHTaXXHI MPOMDKKH (3a30pH), SIKI BU3HAYAIOTh
po3TanryBaHHs 1 YMOBU POOOTH OKPEMHUX MEXaHI3MiB.

2) IpuennyBanbHi po3MIpH:

pO3MIpH, SKI BU3HAYAIOTh TOYHICTh YCTAHOBKM MPHUCTOCYBAaHHS Ha
MeTalIopi3aIbHUX BEpCTaTax;

— po3MipH, SIKI BH3HAYAIOTh TOYHICTH YCTAHOBKM 3aroTOBKHM Ha
MIPUCTOCYBAHHS.

3) ['abapwuTHi 1 TOBIAKOBI PO3MIipH.

CknananbHi KpecjleHHsl MPUCTOCYBaHb 3a3BHYail BUKOHYIOTh B MaclITadi
1:1 (3a BHHSTKOM MNPUCTOCYBaHb JIsi BEIUKHX 1 JApIOHUX Jneraneil). Bouu
MOBHUHHI MICTUTH JOCTAaTHIO KUTBKICTh BHIIIB, PO3Pi3iB, sSKi TOTPIOHI IS
MOBHOTO PO3YMiHHS KOHCTPYKIIii TPOEKTOBAHOTO MPHUCTOCYBAaHHSA 1 JarOTh
YSIBJICHHS TIPO pO3TAIllyBaHHS 1 B3a€EMHMH 3B'S30K CKJIAJOBHX YacTHH, SKi
3'€IHYIOTHCS TI0 IIbOMY KPECJEHHIO 1 3a0e3MeuyloTh MOMJIMBICTh CKIJIQTaHHS 1
KOHTPOJIIO IIPUCTOCYBAHHSI.

BukoHaHHST  CKJIamaqbHOTO  KPECICHHS  MPUCTOCYBaHHS  TTOBUHHE
npoBouTHcA BiamosinHo g0 €CKJI.

Y ToMy BHManKy, KOJIM B JUIJIOMHOMY IIPOEKTI mMepeadadaeTbes
BUKOPUCTATH TPUCTOCYBAHHS, AK€ BXKE € Ha MIANPUEMCTBI, A€ CTYICHT
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NPOXOAMB TPAKTHKY, II€ MPUCTOCYBAaHHS MOJEpHI3yeTbesa. Pobotu 1o
MOJIEpHI3aIlii 1 yJAOCKOHAJIEHHIO KOHCTPYKIli MOBHMHHI BHKOHYBaTHCS Ha 0a3i
pPETeNbHOI0 aHalli3y ICHYIYOro MPUCTOCYBAHHS 1 3 ypaxyBaHHSAM paHilie
BUKJIQJICHUX BUMOT, SIKI BUCYBAIOThCS JI0 IPUCTOCYBaHb.

Cnix Matv Ha yBasi, 10 MPOCTE KOIIIOBAHHS 3aBOJCHKMX KOHCTPYKIIIN
PUCTOCYBaHb 0€3 BHECEHHS B HUX JOIIJIbHI 3MIHU He JONMYCKAEThCSI.

Metonuka po3poOKH IHIMHMX POOOYMX TPHUCTOCYBaHb (ISl CKJIAJIaHHSA,
3BapIOBaHHS 1 TOMY MOAIOHE) MPUHIIUIIOBO HE BIAPIZHIETHCS BiJl BUKJIAACHOI
Bute. [Ipote mpu X KOHCTPYIOBaHHI HEOOX1THO BPaXOBYBATH CHEIM(PIUHICTD iX
MPU3HAYEHHS 1 0COOJIMBI BUMOTH JI0 iX KOHCTPYKIITii.

4.2 TIpoeKTyBaHHA KOHTPOJbLHUX NMPUCTOCYBAHD

Jns omHiel 3 omepamiii TEXHOJIOTIYHOTO Mpoliecy abdo s oreparii
OCTAaTOYHOTO KOHTPOJIIO B JIUIJIOMHOMY IPOEKTI CTYJEHT MOBHUHEH PO3POOUTH
KOHTPOJIbHO-BUMIPIOBAJIbHI  TIPUCTOCYBaHHS  (CHEIIAIbHUA  BUMIPIOBATIBHUIMA
iHcTpyMeHT) abo PTK i omepamii  KOHTpoir0O Ha  KOOPJAWHATHO-
BUMIPIOBAJILHUX MalllMHAX.

KOHTpOJIbHI PUCTOCYBAHHS 1 BUMIPIOBAJIbHUN IHCTPYMEHT IPOEKTYIOTh 1
3aCTOCOBYIOTH ISl BAMIPY 200 KOHTPOJIIO HACTYITHUX apaMeTpIB :

— PI3HUX JIIHIMHUX 1 JlaMeTpalIbHUX PO3MIPIB;

— TOYHOCTI B3a€EMHOTO TIOJIOKEHHSI OKPEMUX MOBEPXOHb JeTaneil abo
OKpEMUX JleTajiell CKJIalalibHOI OJUHUIIL,

— BIIXWIEHb B1J MPABUJIbHOI TEOMETPUYHOI (DOpMU JeTalIel;

— TOYHOCTI MapaMeTpiB 3a4eIIeHHs 3y0UacTHX KOJIIC;

— MPaBWIBHOCTI POOOTH CKJIAJaIbHUX arperariB, MEXaHI3MiB, MaIllMH 1
T. .

CTyneHT MOBHHEH PO3POOUTH KPECIEHHS 3arajJbHOT0 BUAY KOHCTPYKIIIT
MPUCTOCYBAHHSI, CKJIACTH crenudikaiio yciX CKIaJalbHUX OJUHUIlb, IO
BXOIATh B Hei, 1 jJerajed, TEXHIYHI YMOBM Ha CKJIaJaHHSI 1 YCTaHOBKY
MPUCTOCYBAaHHS Ha pPOOOYIM TMO3WINI, a TaKOX TEXHIYHY XapaKTEPUCTHKY
MIPUCTOCYBAHHS.

[Io6 3acTocyBaHHS CHPOEKTOBAHOTO MPUCTOCYBAHHS OYyJIO TOLIBHUM 1
e(CKTUBHIM, BOHO IIOBUHHE 33JI0BOJIBHATH psiay BuMor [33]:

— KOXKHE MPHUCTOCYBAHHS MO CBOIH KOHCTPYKIIi 1 MPUIHHATOMY METOIY
BUMIpYy 200 KOHTPOJIIO TTOBUHHE 3HAXOJUTHUCS B CTPOTii, OpraHiuHIi yB'A31 3i
BCTAHOBJICHUM TEXHOJIOT1YHUM TPOIIECOM 1 BUMOTaM KPECIICHHS;

— KOHTPOJIbHI TMPHUCTOCYBAHHS (IHCTPYMEHTH) MOBUHHI 3a0e3leuyBaTh
ONTUMAaJbHY TOYHICTh BUMIPY a00 KOHTPOIIIO;

— TPOAYKTUBHICTh KOHTPOJIbHMX TPHUCTOCYBaHb (BUMIPIOBAJIHHUX
IHCTPYMEHTIB) TIOBMHHA 3aJOBOJIBHSATH yMOBaM iX 3aCTOCYBaHHA, IO
BU3HAYAIOTHCA MAacIITaOOM BHPOOHMIITBA 1 OpraHi3allii TEeXHIYHOTO KOHTPOJIIO
(BUOIpKOBUM 200 CYIITBHUM KOHTPOJIEM);
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—  KOHCTPYKUIS KOHTPOJBHOTO MPHUCTOCYBaHHS  (BUMIPIOBAJIBHOIO
IHCTPYMEHTY) MOBHUHHA 3a0€3MEUYUTH 3PYUHICTh KOPUCTYBAHHS HUM 1 MPOCTOTY
Horo excrutyararti.

MeTtonuka TPOEKTYBaHHS KOHTPOJBHUX TNPHUCTOCYBaHb aHAJOTi4yHA
METO/IMIII MPOEKTYBAaHHS POOOYNX MPUCTOCYBAHbD.

1) po3pobka MOMXIMBUX CXEM BHUMIPIOBAHHS 33JlaHOTO TE€OMETPUYHOTO
napaMmeTpa Ha 3aroToBli, BUOIp pamioHaIbHOI CXeMH BUMIPIOBAHHS;

2) 3rimHO 3 BHOpPAHOIO CXEMOI0 BHUMIPIOBAHHSA pPO3pPOOKa JEKIITBKOX
MOXKJIUBUX TEOPETHUHUX CXEeM Oa3yBaHHs 3arOTOBKH, IX aHalli3, BU3HAYCHHS
MOTPIIIHOCTEH Oa3yBaHHs, BUOIp HACTAHOBHUX €JIEMEHTIB;

3) po3poOka cxemu KBII, Bubip ioro enemMeHTiB;

4) po3podka xonctpykiii KBII;

5) po3paxyHOK >KOPCTKOCTI BIAMOBIIaTbHUX €JIEMEHTIB;

6) 3HAXO/DKEHHsI YCIX JIAHIIOTIB, B SIKUX BHUHHMKAIOTh IOTPIIIHOCTI
BUMIPIOBaHHS, PO3PAaXyHOK KIHEMAaTHYHHUX, TEMIEpPaTypHUX IMOTPIIIHOCTEH 1
MOTPIITHOCTEH BIJIIKY, PO3PAaXYHOK 3arajibHOi MOTPIIMIHOCTI BHUMIPIOBAHHS
KBII;

7) po3po0OKa 3araJpHOTO PIBHSHHSA JUIs po3paxyHKy norpimuocti KBIT;

8) pO3paxyHOK JONYCKIB B JETaliX, L0 CHOJIYYarOThCsl, BU3HAUYEHHS
TOYHOCTI BUMIPIOBAHHS;

9) po3podka TexHiyHOro onucy KBII, TexHIYHUX XapaKTEpPUCTHK,
TEXHIYHUX BUMOT 1 crienuQikarii.

Y pasi mpoeKTyBaHHS KOHTPOJBHOTO IHCTPYMEHTY (TJIaJKUX, Pi3bOOBHUX,
KOMIUIEKCHUX LUTIBOBUX KamiOpiB 1 TOMy ToJi0HE) B pPO3paxyHKOBO-
MOSICHIOBAJIBHIM 3amucIii MaioTh OYTHM TPHUBEACHI PO3MIPHI JAHIIOTH s
PO3paxyHKy HOTO BUKOHABUUX PO3MIpIB.

5 CHEIJAJIBHA YACTHUHA

CrnemiagpHa 4YacTHHA € OOOB'S3KOBHUM PO3IIJIOM KOXHOI JUIJIOMHOT'O
IMPOCKTY 1 NpPH3HAUCHA ISl MIABHINCHHS SIKOCTI MIiATOTOBKM OakajaBpiB 3
TEXHOJNOTii MamMHOOYAyBaHHS. Ii METOI0 € HayKoBe JOCTIMKEHHS OJHOrO 3
TEXHOJIOTIYHUX a00 KOHCTPYKTOPCHKHMX TIHTaHb. BOHA € MPOJOBKECHHIM
TEXHOJNOTTYHOI 200  KOHCTPYKTOPCBKOi ~9YaCTHH 1 PO3TALIOBYETBCS — 3a
BiJIMOBITHMMHU YaCTHHAMH. [ PUBIACHIOETHCS TOPAAKOBHI HOMED 33 MiCIIEM
3HaXO/KCHHS B 3amucii. Tema crmemyacTMHH (OPMYEThCS KEPIBHUKOM
JTUTUIOMHOTO TIPOCKTY Pa3oM i3 CTYJIEHTOM 1 3aTBEPIKYETHCS Pa3oM 3 TEMOIO
JTUTUTOMHOTO TIPOCKTY.

CrnemuactiHa 10 JUIUIOMHOTO TPOEKTY MOXE PpO3poOisaTHcs 3a
HACTyITHUMHU OCHOBHHMH HAMPSIMaMHU:

— HAyKOBl pPO3pOOKM 3 TeMaTtuku Kadempu abo BIIAUTIB 3aBOJIIB 1
HampaBJICHOI Ha JIOCHIPKEHHS a00 BIPOBA/KCHHS (OCBOEHHS) HOBUX,
MIPOTPECUBHUX TEXHOJOTTYHHUX MPOIIECIB;
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— HayKoBa po3poOka y cdepi TeXHOJIOT1T BUPOOHMIITBA JE€TAJICH MAaIlUH,
MOB'SI3aHUX 3 IIJBHUIICHHSM SKOCTI BHUPOOIB TIpU BUKOHAHHI OOpPOOHMX
oreparliii, aBTOMaTH3aII€I0 TTPOIECIB OOPOOKH Ta 1H.;

— HayKOBI po3po0KkH y cdepi ocHaIIeHHs (OKpeMHUX BY3JIIB 00JIaIHAHHS,
PUCTOCYBaHb JJIsI 00pOOKM abo CKjIagaHHs, OOpOOJIFOBAIbHUX 1HCTPYMEHTIB
a00 TPHUCTPOIB, BUMIPIOBAIBHUX MPUCTOCYBAHb 1 1H.) 1 iX TEXHIKO-EKOHOMIYHE
OOTpYHTYBaHHS.

OxpiM 1BOTO, 31 CHEiadbHOI YaCTUHU pOOIT MOXKYTh BHUAABATHCS
3aBAaHHS, TOB'SI3aHI 3 PO3paxyHKaMH a00 TEOPETUYHHMH JOCIIKEHHSIMH
pPI3HUX  TEXHOJIOTIYHUX TMPOIIECIB, BY3JIB  MEXaHI3MIB, OOJaJHaHHS,
TEXHOJIOT1YHOTO OCHAIIEHHS 1 T. M., 13 CTBOPEHHSIM HOBHUX 1H)KEHEPHHX METOMIB
PO3paxyHKy BY3JiB, IPUCTPOIB 1 T. 1.

3a TEeMOI0 CHEeNYaCTMHH CTYIACHT MOXKE€ BHUKOHAaTH myOmikamii B
CTYICHTCBKMX 30ipKax HayKOBUX mpaimb. Armnpobario TeMH JOLUIBHO
MPOBOJIUTH Ha CTYACHTCHKIM HAyKOBO-TeXHIYHIA KoHQepeHmii. Skmo 3a
Marepiajgamu CIeYaCTUHU TUTAHYEThCS MoJlaya CTYACHTChKOI HAyKOBOI pOOOTH
Ha KOHKYPC, TO, 3a pillieHHsAM Kadenpu, Habip TeKCTy 31iicHI0eThcs Ha EOM

VY cnucky niTepaTypu CreuacTiHa HE BIJJOKPEMITIOETHCS B PO3/ILI, TIPOTE
ITOBUHHA MICTUTH MOCHJIAHHSA Ha 5...7 JiTepaTypHUX JKEPE.

6 TEXHOJIOI'TYHE NIPOEKTYBAHHS BUPOBHUYOI CUCTEMU
6.1 3arajabHi MOJIOKEHHA

BiamoBimHO 10 3aBmaHHS Ha JUIUIOMHE MPOCKTYBAaHHS BUKOHABEIh
MOBMHEH pO3pOOUTH Ha PIBHI TEXHIYHOTO MPOEKTY MPOEKT PEKOHCTPYKIIIi
JII0Y0i  CHeIaai3oBaHOl  MEXaHOCKJIQJaIbHOI ~ BUPOOHMYOI  CHUCTEMH 3
BUT'OTOBJICHHS BY3J1iB 200 MaIluH, B T.4. MPOBECTH BIAMOBIAHI PO3paxXyHKHU 1 HA
iX OCHOBI pO3pOOMTH KOMIIOHYBAaHHS JIaHOiI CHCTEMHU B IIJIOMY 1 TUIaHYBaHHS
CIeI1ai30BaHOi CUCTEMHU.

Po3paxyHku Ta I1HIIUHA TEKCTOBHM MaTepial HABOASTHCS OKPEMOIO
YAaCTUHOIO  PO3PaXyHKOBO-TIOSICHIOBAJILHOT ~ 3alMCKHA, a KOMIIOHYBaJIbHO-
MJIaHYBaJIbHI PIIIEHHS CUCTEMH — IpaiuHOI0 YACTUHOIO.

6.2 IlpoekT PEKOHCTPYKUIl AiF0Y0i1 MeXaHiYHOl a0o
MEXAHOCKJIAIAJIbHOI BHUPOOHUY0I CHCTEMHU

BiamoBinHo 110 3aBAaHHS Ha JAWIUIOMHE TMPOCKTYBAaHHS JUIUIOMHHUK
MOBUHEH PO3POOUTH TPOEKT PEKOHCTPYKINi MiF040i BUPOOHMUOT CHCTEMH 3
METOI0 CTBOPEHHS B HiM CIEliaidi30BaHOTO BHUPOOHUIITBA 3 BUIYCKY 3aJaHOi
npoaykiii. B ckmami cmerianizoBaHOi BUPOOHUYOI CHCTEMH CITIJI TIEpeI0aunTh
CKJIQJICBKI MICIISI, JUIBHUIIO MEXaHIYHOI OOpoOKHM Jerajeld Ta IUIbHHITIO
CKJIaZlaHHs1 BUPOOY.
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6.2.1 Ilouamkoeéi oani

VY nmaHoMy po3/iii JWIJIOMHUK HABOJUTH TMOYATKOBI JaHI y TMyHKTaX,
HaBEJCHUX HIXK4YE: 3a 1, 2 1 3 Bka3ye iX Miclle B PO3PaxXyHKOBO-TIOSICHIOBAJIbHIM
3amnuciii, 3a 4, 51 6 — y BIJITIOBIIHOMY BH/II.

1 BupoOGHuua abo HaBeleHa Mporpama.

2 Kpecnenns i gitoui (3aBOJICHKi) TEXHOJOTIYHI MPOIECH CKIIaTaHHS
BHUPOOY 1 MEXaHIYHOT 0OpOOKH JeTaei-npeICTaBHUKIB.

3 [TepcrieKTHBHI TEXHOJIOTTYHI ITPOIIECH 3 HOPMaMH 4acy 3a 1. 2.

4 BepcraTtomicTkicTh MeXaHIYHOI 00poOKH metanell BUpoOy (cymap-
HO) 3a THTIOPO3MipaMH BEPCTATIiB 3a 3aBOJACHKUMHU JTAHUMHU.

5 Pexum poOoTH BUPOOHHUOI CHUCTEMH, IO MPOCKTYETHCS. Pexum
poOOTH BHU3HAYAETHCS KEPIBHUKOM JTUTIIIOMHOTO ITPOCKTY.

6 Tun BUpOOHUIITRA.

7 [1nanyBaHHS BUPOOHUYOT CUCTEMH, 1110 PEKOHCTPYIOETHCA.

6.2.2 Ilpoekmmui eéepcmamomicmkicmos MexaniuHoi 00poOKu demaneii
i mpyoomicmkicms CK1a0aHHA MAUWIUHU

[IpoekTHi  BEpCTATOMICTKICTH ~ MEXaHIYHOI  OOpoOKM  jJeTtaned 1
TPYAOMICTKICTh CKJIQJJaHHS MAallMH [JIsI YMOB CEpPIMHOrO0 BHUPOOHMIITBA
BU3HAYAIOTBCA 3a 3aBOJICBKUMHU JIaHUMHM 3 ypaxXyBaHHAM KoedilieHTa
3MeHIIeHHs. KoediieHT 3MEHIIEHHSI BEpCTaTOMICTKOCTI BH3HAYAEThCH,
BUXOJISIUM 13 BEPCTATOMICTKOCTI J€TaNCH-TIPEACTAaBHUKIB 3a MEPCICKTUBHUMH 1
3aBOJCHEKUMU TEXHOJIOTTYHUMH npolecamu MEXaHIYHO]1 00pOOKH.
TpyaoMicTKICTh CKJIaJIaHHS MAIlIMHA BU3HAYAETHCS 3 YpaxyBaHHIM KoedirieHTa
3MEHIIIeHHs. Po3paxyHOK MPOEKTHOI BEPCTATOMICTKOCTI HABOJAUTHCS Y TAOIHIN
E.1 (nonatox E).

6.2.3 Buznauenns nompionoi kinbkocmi éepcmamie i Koegiyicnma

ix 3a6anmasicenns

[ToTpiOHa KITBKICTH BEpPCTaTIiB Il HEMOTOKOBOTO BHUPOOHHUIITBA
PO3paxoBYETHCS 33 TUIOPO3MIPAMU BEPCTATIB, JJII MOTOKOBOIO — 33 KOXHOIO
TEXHOJIOT1YHOIO ornepauieio [45—-47]. Po3paxyHok HaBoauThcs y Tabmuii E.1
(monarox E).

6.2.4 Cknao eupoonuuoi cucmemu, w0 NPOEKMy€EMbC

Ckiag BUpPOOHMYOI CHUCTEMH, IO IPOEKTYETbCS, BU3HAYAETHCA
JTUTUIOMHUKOM Pa30M 3 KEPIBHUKOM JTUIIJIOMHOTO MPOEKTY.
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6.2.5 Busnauennsn niowi 6upooHuyoi cucmemu, w0 NPOEKMmMyEcmvcs

VY nmaHoMy po3/ii MPOEKTAHT BU3HAYAE 3a3/ajierib IOl BUPOOHUUMX
JUISHOK, BIJIIJICHB, CKJIadiB 1 MPOEKTOBAHOI cHUCTeMH B Iiiomy [45-47].
Pe3ynbTaTn po3paxyHkiB HaBoasIThCsA y Taomwuili E.2 (nogatox E).

6.2.6 Buoip eupoonuuoi oyoieni

BupoOuuuy  cucremy, 110 MPOEKTYETHCA, PEKOMEHIYEThCS
pO3TAlIOBYBaTH B  CEKLIAX BUPOOHWUYOI OyaiBmi abo0 CHUCTeMH, IO
pEeKOHCTpYyIO€eThea. [loyaTkoBUMH JaHMMHU JjIsi BUOOpY OyniBIl € III0MIa
BUPOOHUYOI CHCTEMH, pOo3paxoBaHa B MIANYHKTI 6.2.5, 1 BUCOTa — B JlaHOMY
po3aimi [45-47]. Bubip wMicis Uis po3TallyBaHHS IPOCKTOBAHOI CHCTEMHU
HEOOX1/IHO MOr0/KYBaT! KEPIBHUKOM JAUIJIOMHOTO IIPOEKTY.

6.2.7 Busnauennsa euoy i KiibKOCMi mMpPaHcnOPMHUX 3AC00i6

Bubip Buay 11€XOBOro TPaHCHOPTY IUINIOMHUK BU3HAYA€ 3aJICKHO BIJ
XapakTepy MPOAYKIIli, IO BUTOTOBIIAETHCA, 1i Bark 1 po3MipiB, TUIY (METOY)
BUPOOHMIITBA 1 MOro opraHizamiiHux ¢opMm, a TakoX THIY 1 pPO3MIpIB
BUpOOHMYOT OyniBm. KigbKiCTh TpaHCIOPTHUX 3aC00IB  PEKOMEHIYETHCS
BU3HAYUTH OJHUM 3 METOJIB (PO3paXyHKOBUM a00 YKPYIHEHUM), HaBEAECHUX
[45-47]. [JouinbHO, B OCHOBHOMY, BHKOPHCTOBYBATH HAsBHHW TpPaHCIOPT
CUCTEMH, 1110 PEKOHCTPYIOETHCS.

6.2.8 Cucmema suoanenns cmpyiicku

VY maHoMy po3Miii 3aJ€XHO BiJl MAaCH CTPYXKKH, IIIO MPUIIATAE HA OAHMH
KBaJpaTHUA METP IUIONIl TPOEKTOBAHOI CHUCTEMH Ha PIK, YXBaIOEThCS
BIJINOBIJIHE TEXHIYHE pPIMIEHHS 3 BHUJAJIEHHS CTPYXKH BiJ poOOYMX MiCllb,
IUISTHOK, & TaKOX TPO ii oJaIbiny nepepooky [45-47].

6.2.9 Cknao eupobnuuoi cucmemu, wio peKoOHCmMpPYOCMbCa

Y 1mpomMy po3aiai MpOEKTaHT Mepeiuye o4l BUPOOHHMYI JIIBHUIII,
JOTIOMDKHI ~ BIJUTUICHHSI, CIIY’)KOM ~ CHUCTEMH, 1[0 PEKOHCTPYIOETBHCS, 3
ypaxyBaHHSAM MPOEKTOBAHOI CHCTEMH 1 CTHCIO PO3KpUBAE iX MPU3HAYCHHS
((byHKuu) [45-47]. Cning BKa3zaTH TakKOX, IO OCHOBHI 3arajlbHOIEXOBI
BIIIIEHHS 1 CIOy)XOM BUPOOHWUYOI CHCTEMH, IO PEKOHCTPYIOETHCH,
00CITyroByBaTUMYTh 1 IPOEKTOBAHE CIICIialli30BaHE BUPOOHUIITBO.
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6.2.10 KomnonysanvHno-nianysanvHi pitieHHA cCUCHEMU, W0
PEKOHCMPYIOEMbCA

VYXBalleHiI 3a MM pO3LIOM PIIIEHHS BIAMOBIAHO 10 pobiT [45-47]
JTUIIJIOMHUK HaBOJUThL B TEKCTlI 3alUCKH, Ha JMCTI rpadiyHOi YacTUHH 1
crienudikaiii oOnagHaHHS, BCTAHOBJIEGHOI'O B CIICIiali30BaHI BHPOOHWUYIN
CUCTEMI.

Y 3amucii  BHUCIOBIIOIOTHCS  MPHUHIIMIIOBI  OCHOBHI  pIICHHS 3
KOMITOHYBAaHHSI CHCTEMH, IO PEKOHCTPYIOETHCS, B IIIJIOMY 1 TUTAaHYBaHHS
TEXHOJIOTIYHOTO 001aTHaHHS MPOEKTOBAHOTO CIEI[iai30BaHOT0 BUPOOHHIITBA.

Ha mwucri rpadiunoi dacTuHHM, M0 IMEHYETHCS «KOMIIOHYBAJIBHO-
MUTaHYBaJIbHI PIIICHHS», BUKPECIIOETHCA KOMIOHYBaHHs cuctemu (M 1:200, M
1:400), 1m0 pEeKOHCTPYIOETHCS, IIAHYBAHHS CHEIiaTi30BaHOTO BUPOOHUIITBA (M
1:100, M 1:200) i rpadik 3aBaHTa)KEHHS 00JIaTHAHHS.

Ha xommnonyBaHHI 300pa)kaioTh: CITKYy KOJOH; BHUPOOHUY1 JIJISTHKH,
JIOTIOMDKHI BUIJIJICHHST 1 CIY»XOMW; MA13HI NUISIXH; MAHOMHO-TPAHCIIOPTHI
3aco0u 1 HampsM BUPOOHUYOTO TOTOKY. KpiM TOro, HeoOXiHO BKa3zaTH 1
MO3HAYUTH: IIUPUHY IMPOJILOTIB, IMOJOBXKHI, MOMEPEYHI OCi 1 KPOK KOJIOH;
3arajbHy MIMPUHY 1 JOBKHUHY CHCTEMH, 110 PEKOHCTPYoeThbes. [1o3m0BxkHI oci
KOJIOH IMO3HAYAIOTHCS MAJIMMHU JIITEpAMU, IONEPEYH1 — HUPpaMH.

Ha nyanyBaHHI IUISHKY HEOOX1THO 300pa3uTH CTaHAAPTHUMH YMOBHHUMU
MMO3HAYCHH MU

— KOJIOHU;

— MeTaJopi3ajibHi BEPCTATH Ta 1HIIIE TEXHOJIOTTYHE 00JIa/IHaHHS,

— Micie pododoro Oist BepcTaTa;

— KOHTPOJIbHI 1 pO3MIYaJIbHI TUIUTH;

— MICIIS MIDKOTIEpaLifHOTO CKJIa/IaHHS;

— TPaHCHOPTHI MPUCTPOT;

— CKJIaJI 3arOTOBOK 1 TOTOBHX JIE€TaJICH;

— MICLISI MAICTpIB;

— MicLs MiABeACHHS (PO3MOALIN) €EHEPrOHOCIIB;

— TIPOXOJIH 1 MPOT3/IH.

Ha muranyBanHI HEOOXiIHO TMO3HAYUTU TOJIOBXKHI OCI KOJIOH, HOMEpa
KOJIOH.

Bxkazaru:

— WMUPHUHY TPOXO0JiB (MPOI3/IB), PO3MIPH 1 IJIOILY CIENiali30BaHOTO BU-
POOHUIITBA;

— BIJICTaHb BiJ] BEPCTATIB JI0 KOJOH, CTiH, IPOXO/iB, MI3K COOO0I0;

— BaHTXOMIIHOMHICTh TPAHCTIOPTHUX 3aC00iB, HAMPSIMOK BUPOOHUYOTO
npolecy, HoMepa Mo3uliid BUpOOHUYOro o0JagHaHHs (BEpCTATiB, MIUAT, TPAHC-
NOPTHUX 3aC001B).

OCHOBHE TEXHOJIOT1YHE 00JaJHAHHS CHEIIaI30BaHUX MUISHOK, 3aJIEXKHO
BIJl THUIly, METOAY OpraHizamii BUpOOHUITBA 1 HASBHOCTI MOYATKOBUX HaHUX,
MOK€  BCTAaHOBIIIOBATHCS 32  TEXHOJOTIYHMM  MPOILECOM, OCHOBHHM
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TEXHOJIOTITYHUM MapIIpPyTOM OOPOOKH KOHCTPYKTHBHO 1 TE€XHOJIOTTYHO CXOXKHUX
rpym JeTanel abo rpymnaMu 3a TUIIOPO3MipaMH BEpCTaTiB.

Cnenudikamis objiagHaHHS CIEliali30BaHOI0 BUPOOHMIITBA TMOBHHHA
MICTUTH: HOMEp TO3HIIii 3a IJIaHyBaHHSAM, HaiMEHYBaHHS, MOJIEJb, KIJIBKICTb 1
KOPOTKY TeXHIYHY XapaKTEePUCTUKY OO THAHHS.

7 OPTAHIBAIIIMHO-EKOHOMIUHA YACTUHA

B po3zaini HeoOXiAHO BU3HAYUTH Ta CPOPMYBATH 3aBJAHHS, IO MOTPIOHO
BUPIIINTU CIPOCKTOBAHIN CHeliaibHIi JUIbHULI B YMOBaX PUHKOBHUX BIJHOCHH
(migBumieHHsT €(QEKTUBHOCTI BHUPOOHUIITBA, 30UIBIICHHS MPOMXYKTHBHOCTI,
3MCHIIICHHS] BUTPAT HA BHUPOOHWIITBO Ta ITJABUIICHHS KOHKYPEHTO3JATHOCTI
IPOAYKIi 1 1H.), @ TaKOX B JUIUIOMHOMY IPOEKTI po3poOUTH OpraHizalliiiHi,
TEXHOJIOT14HI Ta TEXHIYHI MPOTO3UIIii O BUPIMICHHIO IIUX MPOOIeM.

3aBaaHHs 3 OpraHi3alliiHO-€KOHOMIYHOI YaCTHUHH JUILUIOMHOTO MPOEKTY
BUJIA€THCSA KOHCYJIbTAaHTOM-BUKJIaAaueM kadenpu «ExoHOMIKA MiMPUEMCTBA»
akanemii. [lpu ¥oro BUKOHaHHI HEOOXIAHO KOPUCTYBATUCA JIITEPATyPHUMHU
JDKepelaMu 1 METOJIMYHUMU BKa3iBKaMu, po3poosiennmu kadeaporo EIL.

8 OXOPOHA MIPAILI I TEXHIKA BE3IIEKHA

[Ipy mnpoekTyBaHHI LeXy, HOro IUISHOK 1 BIIAUIEHb JUILIOMHUK
3000B's13aHMI BpaxyBaTH BUMOTM TEXHIKM O€3ME€KH, MPOMHUCIOBOI caHITapii i
MPOTUTIOKEXKHOT Oe3Meku BinmoBiAHO 10 Aitounx mpaBui 1 ['OCTis.

Po3pobOka mutanb OXOPOHU Tpalll B JUIUIOMHOMY IMPOEKTI MOXKE OyTh
[MOJJIEHA Ha JIBA €TaIlH:

1) anami3 1 BUsBJICHHS HEOE3NMEYHHX 1 MIKIJIMBUX BUPOOHUYMX YHHHUKIB
MIPOEKTOBAHOTO 00'ekTa (LI€Xy, AUISHKHU 1 T. J.), TEXHOJOTIYHOTO MPOIIECY, IO
PO3POOISETHCS, 1 BAXKUBAHUX HA pOOOYUX MICIISIX YMOB TIpaili;

2) po3po0Ka 3axo/iB 11010 3a0e3MeueHHs Oe3MeKH YMOB Tpaiil.
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Jlonatoxk A
baank 3aBaaHHA HA IUMIUVIOMHUI MPOEKT 0akajaBpa

Jlonbacvra oeparcasHa MauuHoOVOIBHA aKa0eMisl
CDaKYJIBTeT MEXHIKU Ma MeHeOHCMEeHmy Ka(bez[pa MExXHON021I ma YRPABIIHH 6UDOOHUUINEOM
CrnemansHicTh 6.050502 « Texnonoii mawunobyoysanmsy

3ATBEP/IXKVY1IO

3as. kagpeopu Ti VB

C. B. Kosanescovruii

“or 20 p.

JABJIAHHA
Ha OUNJIOMHUTL RPOEKM CHYO0eHM 061
Llleguenky Anopiro Borooumuposuuy
1 Tema npoekty «lIpoekm peKOHCMPYKULI MeXanoCKiaddaibHo20 Uexy 3
sunycky pedykmopis 1[2-600 3 piunorw npoepamoro 100 wm.»
3aTBEp/KEHA HaKa3oM 1o akajaemii Big " No
2 TepMiH MOJAHHS CTYJEHTOM 3aKIHUEHOTO MTPOCKTY

3 Buxigni gani go npoekty [ Ilpoecpamme 3asdanmns. 2 Kpecnenus
peoykmopy 112-600, poboui xpecineuus xopnycy peoyKmopa _mda_3youacmozo
xoneca. 3 Texnonociuni npoyecu CKIA0AHHS PEOYKMOPY, 8U20MOGICHHS KOPNYCY
ma__3ybuacmoeo _Koaeca. 4 Bidomicmb _mpyooMicmKOCmI __8UCOMOBEIAEHHS
pedykmopy 3a suoamu pooim. 5 Ilnan 6az06020 yexy.

4 3MiCT pO3paxyHKOBO-TIOSICHIOBAJIbHOI 3alTUCKH (TIEPEeIiK MUTaHb, M0 1X
HAJICKUTh PO3POOUTH)

1 Texnonociuna wacmuna. 2 Koncmpykmopcbko-mexHoni02iuHa 4acmuna.
3 Cneyyacmuna - Po3pobka mexnono2iuno2o ocHaulenHs 0Jisi KOHMPOAO Uiliyie
4  Texuonociuwe niawysamHs _upobHu4oi cucmemu. 5.0Opeanizayitino-
eKoHoMiyHa yacmuna. 6 Oxopona npayi.

5 Tlepenik rpadgiyHOro Marepiany (3 TOYHUM 3a3HaUYCHHIM 000B’SI3KOBUX
KpPECJICHB)

1 Cxemy cxnadanns — 1 apk. 2 Kpecnenns zacomosku — 0,5 apk. 3 Kapmu
Hana2o00cenHs_onsl_obpobku_oemani-npeocmasuuxa — 1,5 apk. 4. Kpecnenns
NpUCMocysants_ons_gpeszepyeanns_wnouxosoco nazy — 1 apx. 5 Kpecnenns
npucmocyeanus_ons_xoumpoaio winiyie — 1 apx. 7 Kpecnenns naany yexy — 1
apx. 8 Cneuianvna yvacmuna — 1 apk.

47



6 Koncynbrantu
CTOCYIOTBCA 1X

MPOEKTY 13 3a3HAUYCHHSAM PO3JUIIB IPOEKTY, IO

Po3min
Opeanizayiuno-

KoncynbpTant
beniuenxo H. A.

[Tigmuc, nata

€KOHOMIYHA YacmuHa

7 Jlata Bumadi 3aBOaHHS

KepiBHuk
3aBaaHHs IPUIHSB O BUKOHAHHS

KAJIEHJIAPHUH IIJIAH
Tepmin
Howmep . BUKOHAHHS .
Ha3Ba erarmiB JUIIOMHOTO TIPOSKTY . [TpumiTka
eTarmy eTarniB
pOOOTH, THIK.
1 Buoaua 3ae0anus 1
2 Texnonoeiuna vacmuna 1.7
3 Koncmpyxkmopcvko-mexnonociuna 5..8
yacmuHna
4 Texnonoeiune NPOEeKMyBaHHs 7..9
BUPOOHUYOI cucmemu
5 Opeanizayiiuno-eKoHOMIUHA 8...10
yacmuta
6 Oxopona npayi 10
7 Cneyuacmuna 10...12
8 Ogopmnenns mamepianie 10...12

CTyneHT- IUTITIOMHUK

TAITNC
KepiBHUK MpoekTy

TTITHC
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Honaroxk b
Kpurepii ofiHIOBaHHSI HABYAJILHUX JTOCATHEHb CTY/ICHTIB

NPY BUKOHAHHI JIUIVIOMHOTI0 MPOEKTY

PiBenn,
Oanu

3HaHHA

VYMiHHS

1

2

3

Bucoxkuii
90-100
BiaminHO
A

CTyaeHT CBO€YacCHO BHKOHAB,
3r1IHO 13 3aBIaHHIM Ha
MPOCKTYBaHHS, JUTUIOMHUN
MpPOEKT Ta Oe3I0raHHo Moro
3aXUCTHB. Vi YaCTHHHU
JTUTIJIOMHOTO TIPOEKTY MICTATh
aHamiz Ta eQeKTHUBHI 3aXOAu
10]10 YCYHCHHS HEJIOMIIKIB
0a30BUX  KOHCTpPYKIIiH  abo
TEXHOJOrid.  3Hae  cydacHi
METOIHU pO3paxyHKiB,
BUKOPHUCTOBYE EOM JInie:
BUKOHAHHS JIUIIJIOMHOTO
npoekty. BukoHaB y MOBHOMY
00cs131 HAyKOBI JTOCITIHKCHHS 3a
TEMOI0 POOOTH.

CryneHt BMi€ aHaJi3yBaTH,
OOTpYHTOBYBATH NMPUUHATI PIIICHHS,
BIJICTOIOBAaTH iX Ta  oOupaTu
HaNlOUIbII e(eKTUBHI CXEMHU
po3tamryBaHHs oOnanHaHHa. [lpu
BHKOHAHHI €KOHOMIYHHX,
TEXHOJIOT1YHHX, CHEPTEeTUIHHIX
PO3paxyHKIB KOPHUCTYETHCS
Cy4aCHUMU METOJIaMHU. [Tpu
BUKOHaHHI  rpadiyHOi  YacCTUHU
JOTPUMYETBCS HOPM Ta BHUMOT
kadenpu, €CKJI Ta iHIINUX KePiBHUX
JIOKYMEHTIB.

Cepenniit
81-89
Hyxe
no00pe

B

CTyneHT CBO€YacHO BHKOHAB,
3r1HO 13 3aBIaHHIM Ha
MIPOCKTYBaHHI, JTATITTIOMHUN
MPOEKT Ta Oe30raHHo Horo
3aXUCTUB. VYei YaCTUHU
JTUTIJIOMHOTO  TIPOEKTY  MICTATh
aHami3 HEJIOJTIKIB 0a30BHUX
KOHCTPYKIIM a00 TEXHOJOTIH,
ajie 3amporoOHOBaHI HE 30BCIM
e(eKTUBHI 3ax0oAW IWIOJ0 iX
YCYHEHHS. 3HA€ Cy4acHI METOJU
PO3paxyHKIB, BUKOPHUCTOBYE
EOM IS BUKOHAHHSA
JTUIUIOMHOrO Tipoekty. Y PII3
MPUITYCKAETHCS HE3HAYHHUX
OIMMCOK Ta BHUIIPaBJcHb. BUKOHAB
HAyKOBI1 OCHIOKEHHS
3 He3HAYHUMH HEJJOPOOKaMHU.

CryneHt BMI€E aHaJI3yBaTH,
OOIpYHTOBYBATH IPUUHSTI PIlLICHHS,
ajie 1HOIl HE€ 3aBXKIW BIIEBHEHO 1X
BIJICTOIOE Ta 0OHMpae HaWOUIbII
e(eKTUBHI CXEMH pO3TallyBaHHS
oOJraHaHHS. [Tpu BHUKOHAHHI
€KOHOMIYHUX, TEXHOJIOT1YHUX,
€HEePreTUYHHX PO3paxyHKIB
KOPHCTYETHCS Cy4acHUMHU
METOJaMHU. [Ipu BUKOHAHHI
rpadgiyHOi YaCTUHH B OCHOBHOMY
JOTPUMYETHCS HOPM Ta  BHUMOT
kadenpu, €CKJIl Ta iHIIHUX KePiBHUX
JOKYMEHTIB. € He3HAYHI TIOMIJIKH B
oOpMIICHHI JUIUIOMHOTO IPOCKTY,
SIK1 CAMOCTIHHO BMi€ BUIIPaBUTH.
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1

2

3

Cepenniit
75-80
Hobpe

C

CTyIeHT CBO€YaCHO BHUKOHAaB,
3r1IHO 13 3aBIaHHIM Ha
MPOCKTYBaHHS, JTUTUTOMHAN
IPOEKT, Ta 3aXHUCTUB HOTO HE
JIOCUTh BIIEBHEHO. YCi1 YacCTHHH
JTUTUIOMHOTO TPOEKTY MICTSTh
a”aIi3 HEIOJIKIB 0a30BUX
KOHCTPYKIIIH abo TEeXHOJIOTIH,
ajie 3ampoNoOHOBaHI HE 30BCIM
e(eKTUBHI 3ax0oAM WIOJ0 iX
yCYHEHHS. 3Ha€ Cy4acHI METOIU
PO3PaXyHKIB, BUKOPHUCTOBYE
EOM ISt BUKOHAHHS
TUIUIOMHOTO Tpoekty. Y PII3
IpH  BUKOHAHHI  PO3PaxXyHKIB
MIPUITYCKAETHCS HE3HAYHUX
OIMCOK Ta BHUIIPaBJIcHb. BUKOHAB
HayKOBI JIOCIIIKEHHS 3
HE3HAYHUMU HEJTOPOOKAMH.

CryneHt BMi€ aHaji3yBaTH,
OOIpPYHTOBYBaTH MPUNHATI
pIIIICHHSI, aJie HEe 3aBXK]I BICBHEHO
iX BIZCTOIOE Ta oOWpae HAMOIIBII
e(heKTUBHI CXEMHU pO3TallyBaHHS
obnamunanug. Ilpu  BuUKOHaHHI
€KOHOMIYHUX, TEXHOJIOTTYHUX,
E€HEPTreTUYHHUX PO3PaXyHKIB
KOPHUCTYETHCS Cy4aCHUMHU
METOIaMHU. IIpn BUKOHAHH1
rpadgigyHOi YaCTHHU HE 3aBXKIU
JNOTPUMY€ETHCI HOPM Ta BHUMOT
kapenpu, €CKJ Ta 1HmMHX
KEpiBHUX JOKYMEHTIB. € HE3HayHi
MTOMUJIKH B odopMIIeHHI
JTUIITIOMHOTO IIPOEKTY, AK1
CaMOCTIMHO BMIi€ BUIIPABUTH Yepe3
NEIKAN Jac.

JlocTaTHii
65-74
3a/10BUILHO
D

CTyIeHT CBO€YacCHO BHKOHAB,
3r1HO 13 3aBIaHHIM Ha
MIPOCKTYBaHHI, JTATTIOMHUN
MPOCKT Ta 3aXUCTUB HOTO JIOCHUTH
HEBIICBHEHO. VYei YaCTUHU
JTUTIJIOMHOTO  TIPOSKTY  MICTATh
aHaji3  HEIOJIKIB 0a30BUX
KOHCTPYKIIM a00 TEXHOJOTIH,
ajie 3ampoINOHOBaHI HE 30BCIM
e(eKTUBHI 3axX0JW IIOJ0 iX
yCyHEHHs. B OCHOBHOMY 3Hae
Cy4yacH1 METOJIM PO3PaXyHKIB

Y PII3 Ta npu BHUKOHAHHI
PO3paxyHKIB MIPUITYCKAEThCS
OMMCOK Ta BUIIPABJIEHb, SKI
MOXE BHUIIPABUTH JIMIIE 3a
JIOTIOMOT OO BHKJIaa4a.
BukonaB HaykoBi1 JOCTIKEHHS
32 CIPOIICHUMU laHaMu
1 HE3HAUHUMH HEJJOPOOKaMHU.

CryneHnt HE 3aBXKIU BMI€E
aHaJi3yBaTH, 0OTpyHTOBYBATH
MPUIHATI PIIIICHHS, HEBIEBHEHO 1X
BIJICTOIOE Ta oOupae Hee(eKTHBHI
CXEMU PO3TallyBaHHsS 00JIaTHAHHS.
[Ipy BUKOHAHHI EKOHOMIYHHX,

TEXHOJIOT1YHHX, CHEPTreTUIHHUX
PO3paxyHKiB HE 3aBKIU
KOPHUCTYETHCS Cy4aCHUMHU
METOJaMHU. [Ipu BUKOHAHHI1

rpadgigyHOi  YaCTUHU  HE 3aBXKIU
JOTPUMYETBCS HOPM Ta BHMOT
kadpenpu, €CKJ Tta iHmUHX
KEpIBHUX JOKYMEHTIB. € MOMUIKU
B odopMIiIeHHI JUTIIIOMHOTO
MIPOCKTY, SKI CAMOCTIMHO HE BMI€E
BUIIPABUTH.
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1

2

HocrarHii
55-64
3a10B1ILHO
E

CTyneHT HEeCBOEYaCHO BUKOHAB
TUIITIOMHUI MIPOCKT Ta
3aXHCTUB Horo JOCUTH
HEBIIEBHEHO. YCl  YacTUHHU
JTUTIJIOMHOTO TIPOEKTY MICTSTh
aHaji3  HENONIKIB  0a30BUX
KOHCTPYKIIIH a00 TEeXHOJIOTIH,
ajie 3ampoINOHOBaHI HE 30BCIM
e(eKTUBHI 3ax0oAW WIOJAO0 iX
ycyHeHHs. He 3Hae cywacHi
MeToau po3paxyHkiB. ¥ PII3 Ta
IpU BHKOHAHHI PO3PAXYHKIB
MIPUITYCKAETHCSA 3HAYHUX
ONMHMCOK Ta BUIIPABJIEHb, SKi
MOXX€ YCYHYTH TIUIbKH 3@
JIOTIOMOT OO0 BHKJIaJa4a.
BukonaB HaykoBi TOCHIIHKEHHS
3a CHOPOIIEHWMHU IUIaHAMHU 1
HE3HAYHUMHU TIOMUJIKAMH, SKi
3MII YCYHYTH 3a JOIOMOTOIO
BHKJIaJlaya.

3aBXKIU BMI€
aHaJ3yBaTH, OoOIpyHTOBYBaTH
OPUMHATI  pilIEHHA 1  JOCUTh
HEBIIEBHEHO iX BIJCTOIOE Ta obOupae
Hee()EeKTUBHI CXEMH pO3TalllyBaHHS
oOJiaTHaHHS. [Tpu BUKOHAHH1
€KOHOMIYHHX, TEXHOJIOTTYHHUX,
CHepreTUYHUX  PO3PAXyHKIB  HE
KOPUCTY€ETHCSI CYyJaCHUMH METOIAMH.
[Ipn BHKOHaHHI TrpadiyHOiI YACTUHHU
HE 3aBXIU JOTPUMYETHCS HOPM Ta
BuMor kageapu, €CKJ[ Ta iHmmx
KEepIBHUX JOKyMeHTIB. € 3HauHI
MOMHJIKH B O(OPMJICHH] JTUTIIIOMHOTO
MIPOEKTYy, SKI CaMOCTIHHO HE BMI€
BUIIPABHTH.

CryneHnrt HE

ITouaTko-
BUH

30-54
He3anosiib
HO 3
MOKJIH-
BICTIO
TMOBTOPHOT'O
CKJIaJIaHHS
FX

CTyleHT HEeCBOEYaCHO BUKOHAB
JUIUIOMHUM TPOEKT Ta He
3aXMCTUB MOT0 B MPU3HAYCHUU
tepmin. Y PII3 gumimomuoro
MPOEKTY  BIJCYTHI  OKpeMi
PO3/1IH, HEJTOCKOHATIO BUKOHAB
aHaial3  HEOOMJIKIB  0a30BHUX
KOHCTPYKIIIH a00 TEXHOJIOTIH,
Ta 3ampoIlOHOBaHI HE 30BCIM
e(eKTUBHI 3ax0oaW IIOJ0 iX
ycyHeHHs. He 3Hae cydvacHi
MeTonu po3paxyHkiB. Y PII3 ta
NpyU BHUKOHAHHI PO3PAXYHKIB

MPUITYCKAETHCS 3HAYHUX
ONMHMCOK Ta BUIIPABJIEHb, SKi
MOX€ YCYHYTH TIUIbKH 34

JONIOMOTOK0 BUKJIaJada 4Yepes
3HAYHUI Yac.

CTyneHT B OCHOBHOMY HE BMi€
aHaJli3yBaTH, OOIpyHTOBYBaTH
MPUHHATI pileHHS Ta ix
BIJICTOIOBAaTH, 0OWpae Hee(eKTUBHI
CXeMHU pO3TallyBaHHs OO0JIaJHaAHHS.
ITpn BUKOHAHHI €KOHOMIYHUX,
TEXHOJIOT1YHHX, CHEPTreTUIHHUX
PO3paxyHKIB HE KOPHUCTYETHCS
Cy4aCHUMH METOIAMU. [Ipn
BUKOHaHHI TpadiyHOl YacCTUHU HE
JOTPUMYETHCSI HOPM Ta  BUMOT
kadpeapu, €CKJl Ta iHIIUX KepiBHUX
JIOKYMEHTIB. € 3Ha4YHI TOMWIKU B
oOpMIICHHI AMIIOMHOTO TMPOEKTY,
SKi CAMOCTIMHO HE BMi€ BUIIPABUTH 1
yepes IessKUU Jac
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1 2 3

[Touatko- CryneHT HecBo€dyacHO BUKOHAB|CTyIeHT HE BMIi€ aHalli3yBaTH,
BHU OUIUIOMHUM  TMPOEKT Ta  HE|OOIPYHTOBYBATH NPHUHUHATI PIIICHHS
1-29 3aXUCTUB MOro B MpHU3HAYEHUW [Ta  iX  BIJCTOIOBATH, obupae
He3anoBinbH |cTpok, a00 HE BHUKOHAB MHOTO|Hee(dEKTUBHI CXEMHU pPO3TAlTyBaHHS
03 30BciM. Y PII3 pguruiomMHOrO | 00JIaTHAHHS. [Tpu BUKOHAHHI
00O0B'A3KOBU |IIPOEKTY BIJICYTHI OKpEMI | EKOHOMIYHUX, TEXHOJIOTIYHUX,
M TIOBTOPEH- | pO3AUIH, HEIOCKOHAJIO BHKOHAB|E€HEPreTUYHMX  pO3pPaxyHKIB  HE
HSM KypCy |aHami3  HEMOJIKIB  0a30BUX|KOPUCTYETHCS Cy4YacHHUMU
F KOHCTPYKIIiM a0 TEXHOJOT1H, Ta | METOIaMH. IIpn BUKOHAHHI1

HE 3alpOINOHOBAaHI  €(PEKTUBHI|TpadiyHOl YaCTUHU HE

3ax0oAM MO0 iX ycyHeHHs. He|moTpumyeTbcss HOPM Ta BHUMOT

3HaE CydJacHi METOH
po3paxynkiB. Y PII3 Tta mnpu
BHKOHAHHI pO3paxyHKiB
MIPUITYCKAETHCS 3HAYHHUX
MMOMIIOK, SIKi HE MOXKE YCYHYTH
HaBITh 3a JOTIOMOT OO
BUKJIa/Iaya.

kadeapu, €CKJ[ Ta iHIHUX KEPIBHUX
TOKYMEHTIB. € 3HAauHI MOMUWJIKUA B
opOpMIICHHI JTUIIJIOMHOTO IPOEKTY,
SKI HE BMI€ BHUIIPABUTH HaBITh 3a
JIOTTIOMOTOI0 BHUKJIAa4a.
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Hoxaroxk B

Busnauennsi koedinieHTa 3aKkpimieHHs onepauii K,

Ne Hassa T im-rc M, P 7B 0,
omeparii | onepartii
005
010
XP= 20=
Homarok I
AHaJ1i3 0a30BOr0 TEXHOJIOTIYHOT0 MPOIECY
BUT'OTOBJICHHA JAeTaJi
(Ha3Ba)
Omnepa | Moaenb Pesanb- Buwmiprosa | Eckiz 06po0Oxku Pexo-
i BEPCTATA, HUM JIbHUM MeHa-
NPUCTOCY- | IHCTPY- IHCTpY- i mo
BaHHS MEHT MEHT MIPOEKT.
TI1
Homatox |
Tabdanusa po3paxyHKy NPUITYCKiB
Pozmip 3aransb- Koedi- | YTounenuii | Jlonyck Po3mipu
MOBEPXHI, | HUU LIEHT (mpuiins- Ha  3aro- | 3arOTOBKM 3
MM MNPUITYCK | YTOUHE | THil) TOBKY, MM | JIOITyCKaMH,
Ha po3MIp, | HHSA IIPUITYCK MM
MM

JliameTpasibHi po3Mipu

Jliniiini po3mipu
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Homarok E

TexHosoriuHe MpPoeKTYBaAHHSA 1eXYy (TiJIbLHUIII)

Tabnuys E.1 — Po3paxynox nompioHoi KitbKocmi epcmamie
i Koeiyicuma ix 3a8aHMANCEHHS

Tmr-x
0as.,
TOJI.

Kyx

Hassa | Mopens | ['a0a-

BEp- pUTH

CTaTIB BEp-
CTaTIB

Tor-x

np.,
ro.

Sp | Smp K3
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