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1 META 13ABJAHHSA KYPCOBOI'O ITPOEKTY

Kypcoruit mpoexktr 3 aucuminiinu [IpoexTyBaHHS Ta pO3paxyHOK
HITAMIIOBOTO OCHAIIEHHS JUIsI Tapsvoro IITAMITyBaHHS € CaMOCTIHHOIO
TBOpYOK po0OTOI CTyAeHTa. TOMy y IIMX METOAMYHUX BKa3iBKax
BiI0OpakeHi TUILKM OCHOBHI ITOJIOKEHHS 1100 METH 1 3aBJaHHS, 00CsTY,
3MICTy Ta BUMOT JI0 IPOEKTY Ta MOPSAAKY HOrO BUKOHAHHSI.

OCHOBHa Me€Ta KypPCOBOT'O IMPOEKTY - HAJATH CTYJICHTaM HaBUYKU
caMOCTiitHOi TBOpYoi poOOTHM TpHW BHPINICHHI IMKCHEPHUX 3a7ad 3
PO3pOOKHU TEXHOJIOTIYHHUX MPOIIECIB KyBaHHS a00 rapsyoro ITaMITyBaHHS
i3 BUKOHAaHHSM HEOOXiTHMX pPO3PaxyHKiB Ta OPOPMIICHHSM BiAMOBIIHUX
JIOKYMEHTIB.

OCHOBHI 3aBIaHHS, [I10 BUPIIYIOTHCS:

- 3aKpIMJICHHS! TEOPETHYHHUX MOJOXKEHb JIUCLMIUIIH TEXHOJIOTIs
rapsgoro INTaMIyBaHHS, IIPOEKTYBaHHS Ta PO3PAaXyHOK IITAMIIOBOTO
OCHAIIIEHHSI JJIsl TapA4YOTo IITaMITyBaHHS;

- 3CBOEHHS CYYacHOI METOJHMKH TIPOEKTYBAHHS TEXHOJOTIYHHX
NPOIIECiB, MITAMIIOBOTO OCHAIICHHS 3 ypaxyBaHHSIM BUMOT' CTaHIapTH3aIlii
Ta yHidikarii;

- ONIaHYBaHHS NpPaBWJIAMU TEXHIKH O€3leKH, OXOpOHH TIpaii Ta
HABKOJIMIITHHOT'O CEPEJIOBHUIIA TIPH BUKOHAHHI IITAMITYBaJIbHUX POOIT;

- BMIHHS HA/JaBaTW KPUTHYHUHA aHaJi3 ICHYFOUMM TEXHOJIOTIsIM,
PpO3po0IIATH OLITBII yIOCKOHATIEHY T4 EKOHOMIYHO €(EeKTUBHY TEXHOJIOTIIO.

ITpu po3poOdIli TEXHONOTIYHOTO TMPOIECy MTAMITyBaHHS HEOOX1JIHO
BUDPIIINTH HACTYIIHI OUTAHHS:

- 33 KPeCJICHHSM JIeTai, [0 3a/Ia€ThCsl, CKOHCTPYIOBATH KPECIICHHS

MOKOBKH 1 po3paxyBar ii Macy;

- BU3HAYHTHU CIIOCIO ImTamMmyBaHHS (NMEPIEHANKYISIPHO ab0 B3IOBXK
0Ci 3aroTOBKH), @ TaKOX TPYIY Ta MIATPYITy, JO SKOI HAIEKHTh TTOKOBKA
3TiHO KiIacu]ikariii;

- BUOpaTHu omnepariii MociiIOBHOCTI IITAMITYBaHHS (TIEPEXO/IH);

- po3paxyBaTu Macy, OpMy Ta PO3MipH 3arOTOBKH 3 YpaxyBaHHSIM
BI1IXO/IIB;
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- CKOHCTPYIOBATH PiBYaKH 1 BAKOHATH KPECICHHS I TAMILY;

- BUBHAYUTH TOTPiOHE 3yCWUIS [ITAMITyBaHHSI Ta BHOpaTH
HeoOXigHe 00a HaHHS;

- CKJIACTH KapTy TEXHOJIOTIYHOTO TPOIIECY;

- CIIPOEKTYBATH POOOYE Miclie IITaMITyBaJIbHHKA;

- pO3pOOUTH 3aXOAM IOJO OXOPOHM Mpali Ta HAaBKOJIWIIHBOTO
CepeIoBUINa;

- po3paxyBaTH ITYYHUI Yac Ha BUTOTOBIICHHS AeTalli (HOPMYyBaHHS
qacy).

[Tix vac BHKOHAaHHS KYpPCOBOI'O TPOEKTY CTYIEHT HE TOBWHEH
00MEXYBaTUCSl TIIbKH HABYAJIBHOK 1 METOJIUYHOK JITEpaTyporo, o
pexomeHayeThcsi. B gocratHOMy 00Cs31 BiH Mae€ KOPHUCTYBAaTHCS
HAYKOBOIO Ta TEXHIYHOIO JITEepaTypolo, TMEpiOANYHUMH BUAAHHSIMH,
KepIBHUMHU MarepialaMd TPOBIAHMX OpTaHi3almiid Ta IMiAMPHEMCTB, IO
BiOOpaXKalOTh OCTaHHI JOCATHEHHS B KOBAJIbCHKO-IITAMITYBaJIbHOMY
BUPOOHUIITBI.
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2 OBCHAT 1 3MICT KYPCOBOI'O ITPOEKTY

KypcoBuii nmpoekt ckiamaerbes 3 noscHioBanbHOI 3anucku (I13) Ta
rpadidHOi YaCTHHH.

VY 113 HeoOXigHO HAATH:

- oOTpyHTYBaHHS BHOOpPY NPHUIHATOTO BapiaHTy TEXHOJOTIYHOTO
nporecy;

- HeoOXiTHI TEXHOJIOTI4HI PO3PaXyHKH;

- po3poOKy KOHCTpPYKWii IITaMIy OZHOTO 3 TEXHOJOTIYHUX
nepexoiB (3a 3rof0l0 3 BHUKJIAJa4yeM), BUKOHABIIM MPH LbOMY HEoOXimHi
PO3paxyHKH Ha MIIHICTB;

- miabip  WOTPIOHOTO  IITaMIYBAIBHOTO Ta  HarpiBaJbHOTO
001aIHaHHA,

- BU3HAYCHHSI TPYJOEMHOCTI BHI'OTOBJICHHS MOKOBKH 32 OOpaHOIO
TEXHOJIOTIEIO;

- pO3pOOUTH 3aXOAM IOJO OXOPOHM Mpali Ta HAaBKOJIWIIHBOTO
CepeIoBHIIa,

- OpraHizamiro pob0Yoro MicIsl MmTaMIyBaJlbHHKA, IO BiAIMOBimae
0e3MeYHnM YMOBaM TIpalli.

Hpubmmsanii  o6csar 113 30...40  apkymis  ¢dopmary A4
LmrocTparnBHuii MaTepian BUKOHYEThCS Y BULILLAL PUCYHKIB (KpECICHD) 3
HiIHCAMH SIK JUISl TEKCTOBHX JIOKYMEHTIB.

[Mpubnu3nmii obcsar rpadiunoi yactuau pobotu 3,0...4,5 apkyma
tdhopmary Al i MicTUTH B CODi:

- IUCT TOOTEPAIIMHIX MNEePEeXOdiB IITAMITYBaHHS, ITOYMHAIOYU 3
KPECJICHHsI 3ar0TOBKH, TeXHONoriyHe kpeciaerts — 0,5...1 apkyu;

- pobounii iHCTpyMEHT (HOXi) Ul pi3aHHS BHXITHOTO METaly Ha
3arOTOBKH, CKIIaianbHe kpeciieHHs - 0,25...0,5 apkymia,

- (opMOYTBOPIOIOYHI THCTPYMEHT (MOJIOTOBHH IITaMII, BCTABKH JI0
KT'IIIT a6o TKM i T.11.), cKitagaapHe KpecieHHs - 1...2 apkyia,;

- mITaMIl Uit o0Opi3aHHS o0Jol0 Ta mporwBaHHs otBopy - 0,5...1
apKymia;

- poOoui KpeciaeHHs AeskuX aetaned mrammoiB — g0 0,5 apkyia (3a
Y3TOKEHHSM 13 BUKJIAZa4eM).

VYes rpadiuyHa yacTMHA KypCOBOTO TIPOEKTY TIOBHHHA 3HAWUTH
JoctaTHe BimoOpakenHs B [13.

Bimomocti crnerudikaiiii Ha CKJIagalbHI KpPECIEHHS HEOOXiIHO
po3wmictutu y kinmi [13 sk momaTok.

TekcToBi Ta rpadiddi MaTepialli BUKOHYIOTBCS 3TiIHO 3 BUMOTaMHU
JIIOYUX CTaHJIAPTIB.

[Ipu BUKOHAHHI peanbHUX a00 JOCHIAHUIBKUX KYPCOBHX IPOEKTIB
iXHIH 00CST Ta 3MICT BU3HAYAOTHCS 1HIUBIIyaIbHO.




3 METOAUYHI BKA3IBKH 10 BUKOHAHHSA OKPEMHUX
PO3LJIIB MMOSICHIOBAJILHOI 3AIIUCKH

PexomennoBanwmii 3micT [13 KypcoBOT0 MPOEKTY:
- TUTYJIbHUH JTUCT;
3aBJaHHS Ha KYpPCOBHI MPOEKT;

- pedpepar;

- 3MICT;

- TIepelik YMOBHUX MO3Ha4eHb, CUMBOJIB, OJUHHIb, CKOPOUYECHb i
TEPMIHiB,;

- BCTYTI,

- KpeCJIeHHS TOTOBOT JIeTalli;

- OOTpYHTYBaHHS METOAY IITAMITYBaHHS;

- po3poOKa KpecleHHs ITOKOBKHY 1 TEXHOJIOTIYHAX BHMOT;
BU3HAYEHHsI BUAY, PO3MIpiB 00JIOHHOI KaHaBKH Ta 06’eMy 001010,
BUOIp Ta pO3paxyHOK NEPEXO/IiB IITAMITYBaHHS,

BH3HAYEHHS PO3MIpiB BUXiAHOI 3aTOTOBKH,
BH3HAYEHHS TeMIepaTypHOro pexumy aedopmamii i BuOIp
Croco0y HarpiBaHHS 3arOTOBKH;

- PO3paxyHOK 3yCHJIb i BUOIp IITaMITyBaJbHOTO 00JIaTHAHHS,

- BUOip cmocoOy oOpi3aHHS O0OJIOF0 Ta TIPOMIMBAaHHSI OTBOPY,
PO3paxyHOK 3yCHJIb Ta BUOIp 00JIaIHAHHS;

- KOHCTPYIOBaHHS 1 pO3paxyHOK IITaMIIiB;

- oprasizairist poO04OTro MiCIlsl IITAMITYyBaJTbHUKA,

- METOJIM KOHTPOJIIO Ta YIPAaBIiHHS SKICTIO;

- TexHiKa 0e3MeKH, OXOpOHa Npalli Ta HABKOJIHUIIHLOTO CEPEIOBHIIA;
PO3paxyHOK TPYIOEMHOCTI;

- CTaHJapTHU3allisg Ta yHi(iKaIis;

- TIepeJIiK MOCHIIaHb;

- nogatok A. Bimomocri cnenudikarriii;

- nopatok b. Kapra TexHooriuHoro npotecy.

3.1 Tumynvnuit aucm € nepiioro cropinkor [13 1 ohopmiroeThes
3rIHO JIFOYUX BUMOT.

3.2 3aeoanns na Kypcogy pobomy opopMISIETHCS, K MPABHIIO, HA
JIPyKapchbKoMy OJlaHKy, BMKOHAHOMY Ha JBOX CTOpiHKax apkyiia. Jlo
3aBIaHHS JOJAEThCS KPECICHHS TOTOBOi JeTaii. Y BHXIIHHX ITaHUX



3aBHaHHS OOOBSI3KOBO BKAa3ye€ThCA pidHA TporpamMa BHUPOOHHUIITBA
PO3paxyHKOBOI IIOKOBKH.

3.3 Peghepam mae OyTH CTUCHEHUM, 1HPOPMATHBHUM 1 MICTHUTH
BioMocTi mpo o6csr [13, kimbKicTh UTIOCTpalliid, TaOMWIb, JOJATKIB,
JOKepeI 3TiAHO 13 IepeTikoM Mmocuianb. TeKcT pedepaTy peKOMEHIYEThCS
HA/IaBaTH y TaKil MOCHiTOBHOCTI:

- 00'€KT PO3pOOKH;

- pe3yIbTaTH;

- OCHOBHI KOHCTPYKTHBHI 1 TEXHOJIOTIYHI TOKa3HUK;

- BUCHOBKH.

Pedepat Bukonyerscst oocsirom He Oinbwi, sk 500 criB, i, 6axaHo,
o0 BiH yMminryBaBcs Ha ofHii cTopiami ¢opmary A4. Kirrodosi croBa, 1o
€ BU3HAYAIGHUMH JUI PO3KPUTTA cyTi [I3, BMIIIYIOTH MiCIs TEKCTY
pedepary, 3 ab3amy. [lepenik KIHOYOBUX CIIB MIiCTUTh Bil 5 mo 15 ciiB,
HaJPyKOBAaHUMH BEJIMKHMH JIITEpPaMH B HA3MBHOMY BIIMIHKY B pSJIOK
gepe3 KOMH.

3.4 3micm mouuHaEeTHCA 3 HOBOI CTOPIHKH 1 BKIIIOYAE TOCIHiJJOBHO
mepeniueHi Ha3BW YCIX PO3MLIIB, MiAPO3IUTB, MYHKTIB TOmO (sKi
pO3MileHi michs CTOpiHKH “3MicT” B TOMY BHIAIKY, SKIIO BOHH MalOTh
3aroJIOBKH) 13 3a3HaYEHHSIM CTOPIHOK, Ha SIKMX BOHU BMIIICHI.

3.5 Hepenik ymosnux no3nauensb, CUMGO1i6, 0OUHUUb, CKOPOUYECHD |
mepmini¢ TIOYMHAETHCS 3 HOBOI CTOPIHKM 1 MICTHTH TOSICHEHHS, IO
BUKOpHUCTaHi y poOOTi.

3.6 Bcmyn po3TalioBy€ThCsI HA OKpEeMill CTOPIHII 1 BKIFOUaE J1o cebde
CTHCITy OLIHKY CY4YacCHOTO CTaHy i 3HAY€HHS Iapgdoro IITaMITyBaHHSI, a
TaKOX METy KypCOBOT'O ITPOEKTY.

3.7 Kpecnenns zomoeoi oemani ohopMIIOETHCS, SK MPABUIO, HA
tdopmari A4 i3 3a3HaYCHHSM YHUCTOTH OOpOOKHM, MaTepialy, MacH,
TEXHIYHUX BUMOT.

3.8 Ob6rpynmysanns memody wimamnyeanns BUKOHYEThCS 3
ypaxyBaHHSIM:

- BUMOT JIO JIeTaJIi TIPH ii eKCIUTyaTaii;

- oco0nMMBOCTEl IUIMHY MeTany InpH Ae(OopMyBaHHI 3arOTOBKH 3
METOIO 3a0e3MeueH s MaKCHMAaIIbHOI MIITHOCTI;

- PO3Mipy pidHOI MPOrpaMu BUPOOHHUIITBA.

Crhix TakoX MaTd Ha yBasi, L0 Y KOXHOTO BUAY KOBAJIbCHKO-
MITAMITYBILHUX MalIWH € CBili XapaKTepHWH BUJ BHTOTOBICHHX Ha HUX
nokoBoK. OIHaK Pi3HOMAaHITHICTH ()OPM IMOKOBOK JIy’Ke BEJIMKA 1 cepei HUX
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€ TakKi, M0 3 YCHIXOM MOXYTh OyTH BUTOTOBIEHHNMH Ha PI3HHX BHIaX
MammH. B Takumx BHIaakax BHOIp BapiaHTy TEXHOJOTIYHOTO IIPOIECY
HITAMITYBaHHS BHKOHYETBHCS HUISXOM PO3POOKH JEKIIBKOX BapiaHTiB 3
HACTYMHUM IXHIM TE€XHiIKO-€KOHOMIYHHUM aHali30M Ta BUOOPOM HaHOiIbII
ONITUMANILHOTO JJIs KOHKpeTHHX yMoB [12, c. 440-450; 13, c.47-53, 178-
181, 210-211, 224-226, 235-251; 18, c. 208-214].

3.9 Po3podka KpecnemHa NOKOGKU [ MEXHONOZIYHUX YMOG
BiI0yBa€eThCs y Takii mociigoBHocTi [18, ¢. 166-175]:

- BuOip IOBEPXHI PO3’EMY;

MPU3HAYEHHS IPHUITYCKIB, JOMYCKIB 1 HAITyCKiB;

- BU3HAYCHHS IITAMITyBaJIbHUX HAXWIiB Ta MOOYA0BA JiHIT po3’eMy;

- BU3HAYCHHA PaJliyCiB 3aKPYTJICHHS;

-y TMOKOBKax 3 OTBOpaMH KOHCTPYIOIOTb HaMETYBaHHA TiX
NPOIIMBAHHS Ta BU3HAYAIOTH PO3MIPH TUTIBKH i/l IPOIIMBAHHS,

- BUpPIIICHHS MUTaHb KOHCTPYIOBaHHS, OB’ SI3aHUX 3
pO3TallyBaHHSM BOJIOKOH y TIOKOBIli, CIOco0aMH Ta 3pydHICTIO
HITAMITyBaHHS, 3 PO3TallyBaHHSAM 0a3 HACTYMHOI MeXaHi4HOi 0OpoOKH,
MICITh KJIEHMYBaHHsI, BUTIPOOYBaHHS Ha TBEPAICTb 1 T.IT.;

- IPU3HAYCHHS TEXHIYHUX BUMOT Ha BUTOTOBJICHHS TOKOBKH;

- Knacudikallisi MOKOBKM 3 BHU3HAUCHHSM KJacy, TPYMH, TiATPYIH,
THITY TOIIIO.

KpeciieHHs TOKOBKU PO3pOOIISIETHCS Y BIIOBIIHOCTI 3 A€PKABHUMU
crangapramu [4, 5, 6].

3.10 Busnauenns eudy, po3mipie 0010inoi Kanaeku ma 06’emy
06010 BiOYBaeThCH Yy 3aJIeKHOCTI Hacammepen Bim o0’emy Ta ¢opmu
3aroTOBKHM, IO HAJA€ThCAd y piBUaK, a TaKoX Y BIANOBIAHOCTI 3
BEPTUKAIBHUMH Tepepi3aMH piBYaka Ta 3aroTOBKH, Y  BHIIQJIKY
mrramiyBadss Ha KIILTT — B 3a51esKHOCTI Bijl 3yCHILIS TIpECY.

B Toii ke yac ¢popMa Ta po3Mipu KaHaBKH YMHSATH BIUTMB Ha MPOIIEC
BUTIKaHHS METalTy B 0010i. Po3mipu 00I0MHNX KaHABOK BH3HAYAIOTHCS 32
EMITIPUYHUMH 3aJIeKHOCTSIMU Ta TAONWYHAM JaHUMH - HOPMAJSIM: JUIS
MosoToBux mrammiB [13, ¢. 64-67; 18, c. 176-181], ansa mrammis KI'THITT
[13, c. 183-184].

3.11 Bubip ma po3paxynok nepexoodie wimamnysarns. KilnbKicTb
Ta BHUJI IEPEXO/IiB BU3HAYAIOTHCS (POPMOIO Ta PO3MipaMH MOKOBKH, & TAKOX
posnoainoM ii 00’emy no enementaMm ¢irypu. Ilepm, HiX mepexoauTu 10
BHOOpY pIBYAKIB INTaMITy, PEKOMEHIIYEThCS CIOYATKy MPOAHANI3yBaTH
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MITAMITyBaHHS  aHAJOTIYHMX  TOKOBOK  BIANOBIMHO  BCTAHOBIICHOI
Kiacudikartii.

IlrammyBanHs Ha MoJoTrax. [lpw mTammyBaHHI Ha MOJOTaX
MOYKJIMBI PI3HOMAaHITHI BapiaHTH MOCIiAOBHOTO 3aCTOCYBaHHS PiBUaKiB, SIKi
BM3HAYAIOTHCS PO3MIpaMu MOKOBKH Ta (HhOPMOIO ii MOmepedHoro nepepizy
[18, c. 175-195; 13, c. 83-117].

OO0O0B’SI3KOBUM € 3aCTOCYBaHHS y BCIX BHINAAKaxXx OCTaTOYHOTO
MITaMITyBAJILHOTO piBYaKa, a 3aCTOCYBaHHS 3aroTiBeIbHUX piBYAKiB
OaxxaHo, ame He 000B’sA3k0BO. ['amy3i 3acTocyBaHHS IIMX piBYAKiB
BU3HAYAETHCS POPMOIO Ta pO3MipaMH MOKOBKH.

[epexxumunii, MiAKaTHUHA Ta MPOTSHKHUN piBUaKu
BUKOPHCTOBYIOTBCA JIJISI TIEPEPO3MOALTy 00’ €My 3aroTOBKM B3HOBXK ii OCi.
IcHye nekinbka BapiaHTiB BUKOPHUCTAaHHS piBYaKiB AJsl miei metu. BuOip
3BOJIUTHCSI 10 ONTUMAIILHOTO BapiaHTy 3 HAHMEHIIOI TPYJOEMHICTIO JUIs
nepeMilmieHdss MeTainy. Bubip 3aroTiBeNbHHX  piBYaKiB  MOXKIHBO
3MIMCHIOBATH 3a Jiarpamor0 PebenbChKoro, MmomepeaHpho MO0y TyBaBIIN
PO3paxyHKOBY 3aroTiBKY, CMIOpH ii JiaMeTpiB Ta nepepisis [18, ¢. 185-194,
215-222; 13, c. 90-108].

IltamMrnyBaHHS Ha KPUBOUIMIIHUX Tapsiye-IITaMIyBaJbHUX Ipecax
(KT'IIIT). Bubip mnepexomie mramnyBanHs ©Ha KIIIIT mnokoBok
MOJIOBXKEHOT ()OPMH aHAJIOTIYHHK 0 BUOOpPY HITAMITYBaHHS Ha MOJIOTaX.
BunATOK CKIIQAarOTh JIMINE TiAKATHWH, NPOTSDKHUH Ta BigpyOHHI
3aroTiBeJibHI piBuaku, ockiabkd Ha KILIIT HeMOXIIMBO BUKOHAHHS TaKUX
omeparliii, sK IiJKaTka Ta OPOTSHKKA. Y TaKUX BHITQJKaxX JIOIIBHO
3aCTOCYBaHHSI KOBaJbCbKHX BAaJIbIIB SIK 3aroTiBENBbHOrO OONAgHAHHS VIS
JIAHOTO TIepepo3no ity 06’emy Metay y 3arotosii [1; 13, c. 364-380].

Xapakteprnoro pucoro mrammyBanas Ha KIIHII e 3actocyBanHs
piBYaKiB I BUIABIIOBaHHS Ta ()aCOHYBaHHSI.

He nuBnsunch Ha 3arajbHy CXOXKICTh IITaMITyBaHHS HA MOJIOTaxX Ta
npecax, TEXHOJIOTIYHI ~ TepeXxoad  IITaMITyBaHHsS  Oe3lmocepeHbo
neperocutn Big mosota qo KIHIIT xe mokHa. Lle 3ymMoBieHO pi3HUM
XapakTepoM IUIMHY MeTaly npu JedOopMyBaHHI Ta yTBOPEHHSIM
HaaMipHOro 00JIOI0 TpW IUTaMIIyBaHHI Ha Ipeci. AJjle IbOMY MOXHa
3armo0irTi MOCTYIOBHM HAONMKEHHSIM (QOPMH 3aroTOBKH JI0  (OpMH
MOKOBKH, TOOTO 30UIbILIEHHAM KIUIBKOCTI piBUakiB. ToMmy IMOKOBKH, SIKi
ITAMIYIOTBCS HA MOJIOTI 3a OJMH TIIepexiJ, Ha TMpeci JOLIbHO
HITaMITyBaTH 3a JiBa a00 JEKUIbKa MepexofiB. ICHYHOTh ¥ iHII 3aco0u
3aro0iraHHsl HAJIMIPHOTO YTBOPEHHS OO0JIOK: 3a0€3MEUCHHS YCKIIaJHEHOTO
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IUIMHY MeTaly [JO0 KaHaBKH, 3aCTOCYBaHHSI (DacoHHOI 3aroTOBKHU
BiAnmoBimHOI (opMH, PO3MINIEHHS IUIONIMHE pPO3’€EMY INTamIa y 30Hi
YCKJIaTHEHOI Jedopmartii.

Bigminaoo ocobnuBicTio mrammyBanHs Ha KIUIHIT kpyrmmx Ta
KBaJ[paTHUX Y IUIOIMIMHI pO3’€My TIIOKOBOK € 3acTOCyBaHHS (QirypHoi
IUIOIA/KY JJIs1 OCA[KYBaHHA Ta JOAATKOBUX PiIBYAKIB.

[TokOBKY MOJIHMBO LITaMIyBaTH B OJHOMY piBYaKy Y BHUIMAAKY
IIOBHOT'O 3aIlOBHEHHSA MOro MEpEeBaXHO 3a PaxyHOK OCA[KyBaHHS Ta
BUJABIIOBaHHA. MOJMJIIMBICTh IITAMIIyBaHHA B OAHOMY OCTAaTOYHOMY
piBYaKy BHUKITIOUAETHCS MPH BUXOJI METAIy 3arOTOBKH JI0 PO3’€MY LITaMIa
paHile KiHis TpeThol crail mrammyBanss [18, ¢. 176-182].

IltamMrnyBaHHS Ha TOPHU3OHTAIbHO-KyBaJbHMX MammHax (I'KM).
Ilpu  OGaratopiBuakoBomy mmrtamnyBanHni ©Ha ['KM  Haiyacrimie
3aCTOCOBYIOTH TaKi oOmepalii Ta BIAMOBIAHI 1M Tmepexoau: Haoip,
(hopMyBaHHSI, TIPOITNBKA, MPOOWBaHHS. Y TBOPEHHS 1 00pi3aHHS 0000 Ta
BiJ{pi3aHHs KiHI[I MPYTKa BITHOCATHCS 10 HEOCHOBHHUX MTEPEXO/IIB.

Ilpu mpoekryBanHi mnepexoxmiB mTammyBaHHs Ha [KM crix
BpaxoBYBaTH, MO (popma, po3Mipu 3ar0TOBKH, IO OTpUMaHi y OyAb-IKOMY
piBYaKy mITamIly, IOBHHHI repen0adaTd i 3a0e3rmedyBaT pO3MIlIEHHS Ta
[EHTPYBaHHS 3aroTOBKH y HACTYITHOMY PpiBYaKy ILITaMIly, IO MEpeaHii
yIIOp MaIllMHA BUKOPHCTOBYETHCS TUTBKH TPW Iepmiomy mepexofi. Tomy
CJIiJl BUKOPHUCTATH 3aJHi yIOp, OCKUIBKM HOT0 MOKHA 3aCTOCOBYBaTH Ha
BCiX mepexojiax.

Ilpy BU3HAYEHHI KITBKOCTI 1 PO3MIpiB HaOIpHUX MEPEXoJiB
HeoOXiTHO KepyBaTucs NpaBwiamu Bucaaku [13, c. 266 - 280; 18, c. 282-
289].

LltamMmyBaHHS Ha TiIpaBIiYHUX Tpecax 3acTOCOBYETbCS MpPH
HITAMITYBaHHI ~ BEJUKUX  TOKOBOK,  MAJIOIUIACTUYHUX  CIUIABIB,
PI3HOMaHITHUX BHJAaX ILITAMIYBaHHS BHJABIIOBAHHSIM, HPU TIIHOOKOMY
NPOIIUBaHHI 200 MPOTITyBaHHI MPOUIUTHX 3arOTOBOK.

Juis rigpaBiidHAX TpECiB XapaKTepHE IMTAaMITyBaHHS y INTamIiax 3
PO3’€MHUMH MaTPUILSIMH, 3aBASKH YOMY MOKHA OTPUMATH TIOKOBKH JTOCUTb
ckiagHoi ¢opmu. [igpaBmiyHi mpecH TakoX MIMPOKO 3aCTOCOBYIOTH IS
HITAMITYBaHHS TIOPOKHUCTHUX TTOKOBOK IUIIIHAPHUYHOI OPMHU THUITY BTYJIOK
[13, c. 210-223; 18, c. 250-252].

3.12 Busnauenns posmipie euxionoi zazomoexku. BuOip Buay Ta
PO3MIpIB BUXIJHOT 3arOTOBKU 3aJIXKHTH BiJ| THITy OONaJHAHHS, TPYIH,
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MacH Ta pO3MIpiB MOKOBKH i MOXe OyTH BUKOHAHHH 3a MeToaukamu [13,
c. 67-81; 18, c. 227-231].

Po3paxyHOK po3MipiB 3arOTOBKM B 3araJilbHOMY BHJ1 BUKOHYETHCS B
Takiil ITOCI1IOBHOCTI:

- BU3HAYA€ETHCS 00’ €M 3arOTOBKH SIK cyMa 00’ €MIB ITOKOBKH, 00JI0F0,
TUTIBKY i1 TPOIIMBAHHSA, BIIXOIy Ha BUTAP, KIIIIIOBHUHY;

- BU3HAYAIOThCS JOBXKMHA 1 JiaMeTp pO3paxyHKOBOi 3arOTOBKH 3
ypaxyBaHHAM MPUNHHATHX NEPEXOiB IITaMITyBaHHs. B okpemux Bumagkax
JIOIIiTbHE Oy IyBaHHS €MOpH TiaMeTpiB Ta mepepisis [18, c. 215-227];

- pO3paxyHKOBHH  JiaMeTp  3aroTOBKH  OKPYTJIIOETBCS 10
HAMONMKYOro 3HAYEHHS COPTaMEHTYy 3 BIiAMOBIIHUM KOPEryBaHHAM
JOBXKUHU;

- BCTAHOBJIIOETHCS KOS(IIIEHT BUKOPUCTAHHS METATY.

[Ticnss BU3HAYEHHA PO3MIpIB BHXIJHOI 3arOTOBKM BHU3HAYAETHCS
croci0 po3AdiieHHS TMpyTKa Ta BUOIp oOmamHaHHS. 3a Y3TOKEHHSIM 3
KEPIBHUKOM KYpPCOBOI'O IPOEKTY MOKE CKJIAJATHCh KapTa PO3KPOIO 3T1THO
3 JIIOYMMH CTaHIapPTaMU Ha TEXHOJIOTIYHY JOKYMEHTAIIIIO:

3.13 Busnauenna memnepamypHozo pexcumy oegpopmayii i euodip
Cnocoo0y HazpisanHa 3azomoeku. TeMrepaTypHUA iHTepBaIl MITaMITyBaHHS
UL HaJaHOTO MaTepially 3aroTOBKM BCTAHOBIIOETHCS 33  PSIOM
MOKA3HUKIB, IO TIOB’SI3aHi 31 3MIHOIO TeMIIEpaTypH: TUIACTHYHICTb, OMIp
nedopMyBaHHS, 3MiHa pO3MIpiB 3epHa NIPU HArPiBaHHI Ta PI3HUX CTEIECHIX
nedopmartii, hasoBwuii cTan Tomo [12, c. 217-224; 18, c. 20-24].

Croci0 OXOJIOJUKCHHST BH3HAYAEThCSI B OCHOBHOMY XIMIYHHMM
CKIIQJIOM MaTepiany, M0 OOpOONAThCS, a TaKOXK pPO3MipaMu Iepepizy
mokoBKH [12, ¢. 232-234; 18, c. 45-48].

IIpu BHOOpI cnocoOy HarpiBaHHA Ta THIy HAarpiBalbHOTO
o0agHaHHS BPaxOBYIOTH: CIIOCIO IITaMIyBaHHS, BIACTUBOCTI MaTepialy,
THTI BUPOOHUIITBA, YMOBH ITpAIli.

HarpiBanas Metanmy ciii poOMTH 3 MaKCHUMAaJbHO JIOIMYCTHMOKO
HIBHJKICTIO, IO  3MEHIIye PpicT 3epHa, yrap Ta  TIHOUHY
3HEBYIJICLLOBAHOTO mIapy [12, c. 224-232, 234-237; 18, c. 24-44].

BusnavaeTbes cnoci6 HarpiBaHHS: ra30MOIyMEHEBHM, SIIEKTPUIHUH,
IHAYKIIHHAN, OKHCIFOBAIBHUN, 0€30KUCITFOBAIBHUN TOIIIO.

Yac mHarpiBaHHS 3arOTOBKM BH3HAUYAE€THCS 32 EMIIPUYHUMHU
3aJIeKHOCTSIMH, NEPEBIPEHUMH MPAKTUKOIO Ta TaOIMYHUMHU AaHuMH [12,
c. 224-232; 11,c. 108-112].
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IIpoayKTHBHICTD HarpiBaJbHOTO MPHCTPOI0 Ma€  BiANOBiIaTH
MPUAHATINA TPOAYKTUBHOCTI TEXHOJIOTIYHOTO 00JIaTHAHHS.

Buxonxsun 3 1poro, miAOMparOTh THII, PO3MIP Ta KUIBKICTh
HarpiBaJibHUX NpUCTpoiB [12, c. 238-286].

3.14 Pospaxynox 3ycunv i udip wmmamnyeaibHoz0 001a0HAHHA.
Po3paxyHOK 3ycriib MPOBOIUTHCS HA IMIICTaBi BiIOMHUX 3aJ€KHOCTEH, IO
nepeBipeHi mpakTtukoro. llpm 1BOMYy HEOOXiZHO BIpHO BCTAaHOBUTHU
TeMIepaTrypHi yMmMoBH jAedopmarii Ta NPUHAHITH BIAMOBITHI 3HAUYEHHS
MUTOMUX 3YCHIIb, KOE(IIIEHTIB TEPTA Ta XapaKTEPUCTHK MIITHOCTI.

Bubip Tumoposmipy mITaMIlyBaJbHOTO OOJIQAHAHHS 3AiHCHIOETHCS
HacaMIiepe/1 32 MaKCUMaJIbHO HEOOX1THUM 3YCHILISIM.

Maca nagarounx 4aCTUH IITaMITyBaJbHOTO MOJIOTY BCTAHOBIIOETHCS
3a eMITIPHYHOIO 3aJISKHICTIO abo Ha MijacTaBi ¢opmyn Ta HOMorpam [13,
c. 145-147; 18, c. 232-236].

3ycwmns KI'UIIT BuzHawaetscst 3a popmymamu [13, c. 201-202; 18,
c. 252-255]. Ilpm BubOOpi mpecy, moO 3amo0irTH IepeBaHTAKEHHIO,
HaBaHTaXXyBaJIbHUI Tpadik 3ycuib nedopmalliii Mae BIUCYBaTHCh y Tpadik
HPHUITYCTHMUX HaBAaHTA)KEHb.

3ycwmns mrammyBadas Ha ['KM BusHauaeThest 3a hopmynamu [13,
c. 258-259, 293-294].

[Ticnst BU3HAUEHHS MOTPIOHOTO 3YCHIUIA ITaMIyBaHHS HEOOXiTHHHA
THIIOPO3MIp 00JIaTHAHHS BCTAHOBIIOETHCS 32 KATAIOTAMH Ta JIOBITHUKAMH.
Kpim notpibHoro 3ycums, npu BuOOpi 00IaHAHHS CITiji BpaXOBYBATH:

- BEIMUMHA XOAYy PYXOMHX 4YacTHH Tmpecy abo MOJOTy Mae
BiJINIOBIIaTH BIMOTaM TE€XHOIIOTIYHOI OTIepaltii;

- 3aKpUTa BHCOTA NpECy Mae€ JaTh MOJJIMBICTh BCTAaHOBJEHHS Ta
pETYIIOBaHHS ITAMITY;

- rabapuTd CTOJy Ta IIOB3yHa TMpecy MaroTh 3abe3neduyBaTu
BCTQHOBJICHHS IITaMIIiB, MMOJady 3aroTOBOK Ta BUAAJEHHS MOKOBOK 1
BIJIXOY.

Bzarami BuOip mraMmyBanbHOTO OOJIAJHAHHS Ta TMPOEKTYBAHHS
HITAMIIOBOTO OCHALIEHHS - NHUTaHHS B3a€MOINOB’s3aHi. KoHcTpykuis
mITamMrna  [OBUHHA — Y3TO/DKYBAaTUCS 13 KOHCTPYKTUBHMMH — Ta
TEXHOJIOTTYHUMH MOXITUBOCTSIMH OOJIaTHAHHSI.

[licna Bubopy mpecy a0o MOJOTY Yy TMOSCHIOBAJbHIA 3amucii
HaJa€ThCsl HOTo TEXHIYHA Xapakrepuctuka [12, c. 287-313].

3.15 Pospaxynok 3ycunv ma eudip 001a0HaHHA 01 00pPI3aHHA
obnol0 ma npowusanns omeopy. B 3amexHOCTI Bim  po3MIpiB
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MOTIEPEYHOTO TIepepi3y Ta BIACTHBOCTEH MaTepialy IMOKOBKH OOpi3aHHS
00J1010 Ta NPOLIMBAHHS IIIBKH Y OTBOPAX MOXKE BUKOHYBATHCh y IapsiaoMy
a0o xonogHoMy cTaHi. [ToTpiOHE TEXHOJOTIYHE 3yCHILIS BU3HAYAETHCS 32
dopmymamu [13, c. 481-482; 18, c. 320-324].

OO6pizaHHa 00J0F0 Ta TPOIIMBAHHSA IUTIBKH 3MIHCHIOETHCS HaA
KPUBOIMUITHUX OOpI3HMX TMpecax, sKi O0OWpalTh 3a aHAJIOTIYHHUMH
BUMOTaMH, 110 BUKJIaJeHI y 11.3.14,

3.16 Koncmpyrosanns i po3paxynok wimamnie 6a)xaHo BUKOHYBaTH
3a BKa3aHOI0 HIKYE IIOCHIJOBHICTIO, MAlOYM Ha YyBasi, IO OiIBIIICTH
€JIEMEHTIB IITAMITiB HOPMaJIi30BaHO Ta CTAaH/IAPTHU30BAHO.

MosoToBuit mramu [3, ¢. 9-13; 13, ¢. 83-145; 18, ¢. 176-207]:

- BUPIMIUTH MUTAHHS PO JOUITBHICTh 3aCTOCYBaHHS 3arOTiBeNIbHUX,
HITaMITyBaJIbHUX a00 BiIpyOHHUX piBYaKiB;

- CKOHCTPYIOBaTH Ta po3paxyBaTW piBYakdW, 10 BUOpaHi,
HaKpECIMBIIY iX Ha apKyllaxX MOsCHIOBAIBHOI 3allMCKH;

- BUOpaTH THII Ta po3Mipu OOJOWHOI KaHABKW, BHUIMKY IIiJ
KJTIIIOBUHY Ta JIUTHIKOBY KaHABKY (SIKILO BOHHU TOTPiOHI);

- PO3TIIIHYTH THTaHHS PO HEOOXiMHICTH BPIBHOBKEHHS 3yCHITh
3CYBY;

- BU3HAYUTH TOBIIMHY JIHA Ta CTIHOK MIXK piBYaKaMH IITAMITY;

- IPOBECTH KOMITOHYBAaHHSl piBUaKiB Ha J3epKaji IITaMmiry,
BU3HAYUTH ONTHMAaJbHI Ta0apUTH IITaMITy i3 BpaxyBaHHSIM TEXHIYHOI
XapaKTepUCTUKU MOJIOTY Ta IXHBOTO BiJIHOBJICHHS TIPH PEMOHTAX;

- YTOYHUTH TabapuTHI pO3MIPH IITaMMIiB, BUXOASYH 3 YMOB
3MHUHAHHS OIIOPHHUX ITIOBEPXOHb;

- BUOpATH pO3MipH 3ar0TOBOK ITiJl IITAMIIH;

- 0(hOpMUTH KpecIeHHsI MOJIOTOBOTO IITAMITY.

Mrammu st KTTIIT [3, ¢. 13-19; 13, ¢. 203-209].

3aranbpHi IPUHLMUIN KOHCTPYIOBAaHHs piBuakiB mtammiB st KI'THIT
MaJi0 YMM BIAPI3HSIOTHCS Bil MOJIOTOBUX. OIHAK TYT BUKOPHUCTOBYHOTHCS
HITAMIIH CKJIQJIHOI KOHCTPYKIIii (HOpMali3oBaHi OJIOKH, piBYaKOBI BCTABKH,
BUIITOBXYyBaui Tomo). Ll oOcraBuHa BHOCHUTBH psiI 0COOIHMBOCTEH Yy
KOHCTPYIOBaHHS IITAMITiB:

- Ha TiJACTaBl TNPUUHATHX TIEPEXOJiB INTAMITyBaHHS BUOpaTH
HOpMaJTi30BaHi piBYaKoOBi BCTaBKH (HE OUIbIIE TPHOX I1ap);

- BUOpaTH KOHCTPYKLiIO Ta rabapuTHi po3Mipu OJ0Ka ITaMILy;




15

- I€TaJbHO TPOPOOUTH KOHCTPYKIIIO KOKHOI PiBUAKOBOI BCTaBKH,
BPaxOBYIOUM MOXKJIMBE 3aCTOCYBaHHS BHIITOBXYBauiB, MNPYXHHHUX
KOMIIEHCATOPiB TOILO; OOIPYHTYBAaTH BHOIp MaTepially BCTaBOK;

- 0ohOpMUTH CKIIafaJIbHE KPECICHHS PiBYaKOBUX BCTABOK IITAMITY.

Mrammu gogs TKM [3, ¢. 19-21; 13, c. 329-336; 18, c. 291-293]
PO3POOITIOTHCS TAKOXK Ha MiACTaBI MPUIHATHX MIEPEXO/IiB IITAMITYBaHHS:

- BCTaHOBJIIOETHCSI KUJIBKICTh Ta BUJIU PiBYAKIB IITAMITY;

- pO3pOOIISIETECA KOHCTPYKINSI BCTaBOK MATPHIb Ta ITyaHCOHIB
KOXKHOTO TEpeXoly 3 ypaxyBaHHSM pO3MIICHHS Ta ICHTPYBaHHS
3arOTOBKM 3a MEpeXoAaMH, a TaKoXX Ta0apuTiB OJIOKiB MaTpuupb Ta
nyaHcoHiB BuOpaHoi ['KM;

- 0hOPMITIOEThCS CKITAIaNIbHE KPECIICHHS ITAMITY.

OO0pi3uwuit ramn [13, c. 481-531; 18, c. 320-324]:

- BUOpatu cmoci0 oOpizaHHs (Tapstumii abo XONOMHWIA) 1 THII
HITaMIy;

- PO3pOOUTH KOHCTPYKIFO MaTpUIli Ta ITyaHCOHY, 3BEpHYBIIH
0co0JMBY yBary Ha B3a€MOJIII0 MTyaHCOHY 3 IOKOBKOIO Ta MATPHLECIO NpHU
o0pizaHHi 00JI0I0 Ta POIINBAHHI ILTiBKY;

- BUOpaTH c1oci0 3aKpilIeHHs MaTPHUIlh Ta ITyaHCOHIB;

- po3po0uTH Croci0 BiajganeHHs 00JI0I0, IUIIBKA Ta IOKOBKH 31
ITamIy;

- 0hOpPMUTH CKJIaAATbHE KPECICHHS TAMITY.

Iltamn jans BuUmpaBieHHsA Ta kamiOpysamus [13, c. 531-542; 18,
c. 325-329] po3pobnsrOTECS MpH  HASBHOCTI IMX  omepamid vy
TEXHOJIOTTYHOMY TIPOIIEC] IITAMITYBaHHSI.

3.17 Opzanizayia po6ouozo micysa wimamnyeaibHuKa HAOAE€TbCS y
BUTJIAJI TJIAaHYBaHHS OOJaJHAaHHSA Ha JUISHI InTtamnyBanHs. B I13
HABOJIUTKLCS ONMKC TUTAHYBaHHs, 3aCO0M MexaHi3allil Ta aBTOMaTH3aIlil, 110
BUKOPHCTOBYIOTBCS, TIOCTIIOBHICTh [ii pOOITHWKA TIpH BUKOHAHHI
TEXHOJIOTTYHOTO MPOIIECY.

3.18 Memoou koumponio ma ynpaeninnsa axicmio [13, c. 338-342;
18, c. 568-585] noBuHHI 3a0e3neunT O€3yMOBHE BUKOHAHHS YCiX BHMOT,
IO CTaBJATHCSA A0 MOKOBKH, a TAKOX CBO€YACHE BHSBJICHHS Ta YCYHEHHS
OyJb-SIKUX BIJXWIEHb BIJI PO3POOJIEHOTO TEXHOJOTIYHOTO TPOIIECY.
[lepeniuytoTbcst METOAM Ta Ail, 110 nependavyaroThCs 3 LI METOIO.

3.19 Texnika o0e3nexu, oxopona npayi ma HABKOAUUIHBOZ0
cepedoeuuia. BU3HAYa0ThCA YMOBH, IO 3a0e3MedyioTh 0e3meyHy podoTy
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Ha TEXHOJOTIYHOMY OOJIafIHaHHI, a TAKOXK HAJAIOTHCS PEKOMEHMAIII] 010
CTBOPEHHS BiMIOBIIHMX CaHITApHO-TIiri€HIYHUX YMOB [9)].

3.20 Po3spaxynok mpyooemnocmi IpOBOJUTHCS 32 METOANKOW [15]
NUISIXOM BU3HAYEHHS MITYYHOTO 4Yacy BHPOOHMITBA MOKOBKU BiAIMOBiTHO
JI0 pO3pOOIIEHOTO TEXHOJIOTIYHOTO TpoIiecy. SIKI0 TEXHOJIOTIYHNHN MPOoIec
BUKOHYEThCS Ha IITAMIyBajJbHIM IiHII, MO CKIamy SKOi BXOIWUTH pi3HE
oOmagHaHHS (HAmpHUKJIAA, HarpiBajbHe, IITaMIyBajlbHe, OOpi3HE), TO
IITYYHUH dYac BU3HAYAETHCA IUISI KOXKHOTO OOJIQJHAHHSA, IO Hajxami
JTIO3BOJIUTH BCTAHOBUTH 3apO0ITHY TUIATHIO POOOUHX.

3.21 Cmanoapmuszauin ma yuighiauis. BusHadaeTbcs Mipa
BUKOPUCTAHHS CTAaHIAPTHUX Ta VYHiI(QIKOBaHMX BY3JiB IUTaMIIB, SKi
PO3pOOIAIOTECS. BKa3ylOThCS CTaHIAPTH Ta HOPMaJTi, 0 BUKOPUCTaHI TIpH
KpECJICHI IITaMITy Ta CKJIaJaHHI TEXHOJIOTIYHOI JOKYMEHTAIII1.

3.22 Hepenix nocunanb MicTUTh Yy alipaBITHOMY THOPSJAKY BCIO
BUKOPHCTAaHY HaBUYAJIbHY, JIOBIKOBY, METOIUYHY, HOPMATHUBHY Ta IHIIY
JiTEpaTypy.

3.23 Jlooamxu opopMIIOIOTHCS SIK IPpooBKeHHA [13 Ha HAaCTymHUX
cropiakax. O00B’I3KOBUMH € CreludiKallii 10 KpecleHb, a TAKOX OJIUH 13
TEXHOJIOTIYHUX JTOKYMEHTIB 3a Y3TO/DKEHHSM 3 KEPiBHHKOM KYPCOBOTO
NpoekTy (KapTa pO3Kpolo, oOflepaimiiHa KapTa IITaMIyBaHHS TOUIO).
MoxyTe OyTH HaBeJeHi iHII AoaaTku (po3Apyk po3paxyHkiB Ha EOM
TOIIIO).
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4 BUMOI'M TA I'PA®IK BUKOHAHHSA KYPCOBOI'O
INPOEKTY

Kpim BuMoT, 1110 HafaHI y IIIX METOJUYHUX BKa3iBKaX, CIiJI MaTH Ha
yBa3i BUMOTHU BiAMOBIAHUX CTaHJAPTIB €ANHOI CUCTEMH KOHCTPYKTOPCHKOT
JIOKyMeHTaIlii Ta €IMHOI CHCTEMH TeXHOJIOTIYHOT JOKyMEHTAITi1.

BukoHaHHS KypCOBOTO TPOEKTY YMOBHO MOKE OyTH TMOJLIEHE Ha
Taki etanu (y Ay>KKax BKa3zaHa IpUOJIM3HA TPYIOEMHICTh KOKHOTO €Tamy):

- OOTpYHTYBaHHS METOJYy INTAMITyBaHHS Ta PO3poOKa KpecIeHHS
nokoBk# (10%);

- PO3paxyHOK MEPEXOIiB ITAMITYBaHHS, KPECICHHS TEXHOJIOTTYHOTO
mucta (10%);

- KOHCTPYIOBaHHS  ()OPMOYTBOPIOIOYOTO  INTaMIly Ta  BHOIp
o0naHaHHS, KPECIEHHS Pi3ajJbHOTO Ta (H)OPMOYTBOPIOIOUOTO IHCTPYMEHTY
(30%);

- KOHCTPYIOBaHHs OOpPi3HOTO Ta MPOIIUBHOTO IITaMITy, BiTIMOBiIHI
kpecienHs (15%);

- octarouHe OQOPMIICHHS MOSCHIOBAIBHOI 3allUCKU Ta KpecJeHb
(30%);

- 3aXKCT KypcoBoro npoexty (5%).

[lepen mMOYaTKOM BHKOHAHHS KypCOBOTO IPOEKTY CTYJICHT Y3TOIKYE
3 BUKIAJaueM KalleHAapHUH TutaH (IHOUBiAyanbHHNA Tpadik) BHKOHAHHS
eTariB poOOTH, SIKHI BiZIOOpaKAETHCS Y 3aB/IaHH] HA KYPCOBHI MTPOEKT.
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5 3AXHUCT TA OOIHKA KYPCOBOTI'O IPOEKTY

CTyneHT AOIMyCKAaeThCsS O 3aXMCTY, SKIIO BiH MOBHICTIO BHKOHAaB
eTany TPOEKTYy y TependadeHuii TepMiH Ta IANHCAaB Yy KepiBHHUKA
MOSICHIOBAJIbHY 3aIMCKY Ta KPECIICHHS.

3axuCT KypCOBHX MPOEKTIB MPOBOIUTHCS 3TITHO i3 3aTBEPIKCHUM
3aBimyBaueM Kadenpu TpadikoM 3aXHCTy Ha 3aCilaHHAX KOMicii, sKa
CKJIaJaeThes 3 2-3 BUKIIa1adiB.

CryneHTy AJs AOTIOBi/I HATAETHCS 5-7 XBUWIWH, MIPOTATOM SKAX BiH
MOBIJIOMJISIE TIPO TEMYy IPOEKTY, TEXHIYHE 3aBIaHHS, MLUISXH HOro
BUKOHAHHS Ta OTPUMaHI pe3ylIbTaTH.

[pu ouiHIOBaHHI KypCOBOTO MPOEKTY KOMICisl TpUiAMaE 10 yBaru:

- OPHUTIHAJIBHICTE 1 TOBHOTY 3alpOIIOHOBAHOTO TEXHOJOTIYHOTO
NpOIIeCy Ta KOHCTPYKTOPCHKOTO OMPAIFOBAHHS;

- BUKOPHCTaHHS CYYaCHUX JIOCIi/IKEHb Ta BUPOOHUYOTO JOCBiY;

- AIKicTb  O()OPMIJICHHS TIOSICHFOBAJIIBHOI 3allMCKW Ta TpadidHOi
YaCTHHHU, iX BIMOBITHICTh IFOYMUM CTaHAAPTAM;

- BMIHHS TpaliOBaTH 3 HABYAJIbHOK, JOBIJKOBOI, METOJIUYHOIO
JTepaTypolo;

- PUTMIYHICTh POOOTH Ta CBOEYACHICTD MPEJICTABJICHHS JI0 3aXUCTY;

- TPAMOTHICTb, CTHCIICTh Ta TOYHICTH OIOBiAI Ta BiANOBiNEH Ha
3arUTaHHS.

Kowmiciss Moxke 1aTtu peKOMEHMAIlil 1010 BUCYBAaHHS OPUTIHAIBLHUX
poOiT Ha KOHKYpC abo myOTiKaIii CTaTTi 1Mo JaHiit po3pooii.
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Honarok A
BapianTu 3aB1anb 111 KypcoBOro nNpoe€KTyBaHHS

1| LWECTEPHA Bapiant| | |

L 105 110 | 125

ﬁ\,%:\/l L, 40 52 65

L. 2 36 48

i F 1 r d 26 24 30
1,25
I & 125/ . dy 52 | 60 | 65
-1 | I I - d, | 32 | 38 | 45
= 54 -
"y ¥ R ? 2 2
! +—7
mEa
o L
-t - . Crane |15%THT| 156Xr | 20%r
- - Nr.lllT 2001ic. | 150Tuc. 10011,
z WECTEPHA 3AJHLOID MOCTA Bapiant| | T M
63 L 200 | 320 | 330
) e L, | 60 [ 63 | 65
.
177 o L. 140 | 150 | 160
25 d, 142 150 160
125/ 25 d. | 80 85 90
~1 X
-~
Ej_.;"é : '-E ) *-.E' ds 63 65 Kl
= at = = de | 60 [ 63 | 65
B
L,

Crant H5XrHTA{15HM | 15%T

Nr,lIlT 200T1e. [150THe. | 100THE.
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3 | BAN BTOPHMHHHA PO3OATOUYHOT KOPOBKH | Bapiant| | I m
d 143 | 150 | 160
ﬁ,‘;" ha d. | 103 | 110 | 120
35 ds | 90 | 95 [ 100
k| >_‘ 1,5, da 30 32 34
;} t ds 46 48 50
o (o] 2
E = il = = h 45 48 50
== = 7“1 "= =
h: 20 30 32
: ha | 56 | 60 | g5
r |
L 240 | 250 | 260
ha
L
Cranb [5XIHTA 15%d | 20XDA
Nr.lllT 100mme.| ToTHe. | 10THE.
4 [ WECTEPHA 3AOHLOIO MOCTA LUMNIHAPHYHA |Bapiant| | Il m
6,3 d 70 65 ]
WA d 110 | 105 | 100
L, L, i
d. 75 70 65
T v L 52 48 42
- 1
1, j — 1,2
A . v L, | 100 | 9p 80
2l L @ L | 260 | 250 | 240
= <
rd
by L
CTanb [5XTHTA 15%d [20%dbaA
Nr-lllT 100 t™c.| 70 i, | 10THE.
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h BTYNKA BapiaHt | ] ]
d M 36 38
dy 75 g0 85
- L - d, 42 | 45 | 118
ds | 70 | 75 | 80
da 110 120 125
P L 20 | 21 | 2
Bl vt L, | 18 [ 19 | 20
L. 100 110 120
12f3\
P |,
Ctane [Crane 45 40T a0r
Nr,lIlT 200T1e. | 15011c. |100TMe.
6 | BTYNKA Bapiowt] | | N | 1N
d Y 85 a0
5,
i 50 55 60
d/h10 h 48 50 52
1
|
L= | o
§> o
d. H7
Crant [12xH3a | 12XH2 [13xH3A
Nr,un 200 tc. [150 Tie. 100 The,
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7 MATHITONPOBLL  OBMOTKH Bapianr | | | m
6,3 di | 130 | 140 | 150
A
dih9 d: | 100 | 110 | 120
dH7 ds | 130 | 140 | 150

—_—

h=

d4 170 | 180 190

ds 200 | 210 | 220

h 30 40 50

fg.z h= 5 3,5 6
’ =

& da H |75 [ o0 [ 95
d aH7
. dsh9 - Ctane [Cranb 20Crane300 157
N_.wT [200mec.[150mc.[100 me
] | BHNKA KAPAAHA BapiaHTt | ] 1]

6,3
\/{ \/:l 8 20 22 M

51 26 28 30

S 52 bit] 60
. ] L, 72 77 84
3 1.y
L L. 78 84 a0
[==]
.2 di | 24 | 26 | 28
=
= d. 20 22 24
r R 12 13 14
s Y i |
ey X
R LE
L. Crane [Crane 38 401 50T

N_.wT | 200mme.| 150mme. | 100 T1e
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9 WECTIPHA 3ANHLOIMO MOCTA BEJAEHA |Bapianr | 1] 1]
E’é“fv"] dy 220 | 200 190
t d, 63 60 55
& da 95 a0 85
26 JR da | 160 | 150 | 140
] ! =z ds | 190 | 180 | 170
= 2l€ - d|"' / %} he | 65 | 63 | 60
/ PN he | 45 | 42 [ 40
B i - a 5 7 8
da
d4
ds
Crane fi5erutal sXHC | 40%
Nr-l“T 500 Tre.| 40 THe. |200 THC]
10 |NPOEKA KYNLOBOMO NMANLUA PEAKTHBHOI LUTAHMM | Bapiant| | Il [}
V/ d 25 32 40
(\/] ds 48 | sp 52
. ds i ds 75 80 85
! 3,3/ ds 65 70 75
-/ f z da 36 42 50
= | i he 18 19 20
T | [
d nEe hz 13 14 15
. = =
= da H | 22 | 34| 25
I T T
d;
- d, Crane [Crans 40\ 401 a0r
Nr.lllT 200mme.| 175 THE. [ 1001IE.
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1 | BTYINKA 3AIHbOTO KOMECA Bapiar] | | m
,3\,3/ di | 100 | 110 | 120
d
- ' - 64 d, | 55 | 60 | 65
d Ll
& : 2 ds | 30 | 32 | 35

i da 40 42 45
T i [t H 80 85 a0

] i? he | 70 | 80 | 85
he | 10 | 11 | 12

_ds ] ha 4 42 | 45

hi

Crant [40XHMA| 40X®A | S0XDA

Nr'“” 200Tne. [175ME. | 150 THE

12 NANELUDb K¥NbOBOI PEAKTHBHOI IWTAHIH | Bapiant | I ]

W \/ ds 42 45 48
) d. 50 52 55

ds I8 0 | 42

L,

L. ta 4 63 65 Fii]
L, 122 | 130 | 135
L. 60 63 65
Ls 22 24 75
L 170 | 180 | 190

Md,8g

Crant | 20XH | 35%H | 30%XM

Nr,lIlT 200 e, [150Tme. [100 THE.
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13|BA}KIHb BKNIOYEHHA PO3JABANbHOI KOPOBKH | Bapiant| | I T
L 00 | 110 | 125
,, Y
3,%/ o /i 3\? 5 22 24 | 26
— ( /:., Sy 15| 12 | 13
Tk : =T« 52 10 05| N
0
/3,2 Ss | 12 | 13 | 14
d 25 28 30
d 75 2% | 28
ds 50 52 | 55
ds 15 16 18
da
Crant Crane 45 157 200
Nr.mT 200mmc] 150 ruc.| 10011e
14 WECTIPHA BapiaHt | Il m
6.3 \/ Mz
) h | 55 | 50 | 45
di h: | 48 45 40
. 25 ha 10 10 10
%{ i ! H 95 | 90 | 85
A = !
, g I PELELLIAG T il L | %0 | 8 |80
| | .= d= | 63 | 60 | 98
2] ' =
= | I o | ds 90 85 80
i H v de | 150 | 140 | 130
dl:a ’f:;\s\z
p d: | 200 | 190 | 180
4
o o Crane HAXTHTAM13XH3A| 12XM
d:h9
Nr,lIlT 100THe. | P5THc. | 50TMe.
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15 HAKOHEYHHMK PEAKTMBHOI WUTAHIH BapiaHT | ] 1]
6,3 \/ i 55 60 63
o VO 30 |32 | a5
dH7 " -
s he | 12 | 14 | 15
ha 3 5 L]
L
= a | L 85 | 90 | o5
3] L]
E T — = o 75 | 80 | 8
= iz 45 48 50
= % [ ds | 100 | 105 | 110
£ dy | 32 | 36 | 38
d:
Ctanb Erams 30 15% 20%
Nr.lllT 150THE. | 100THC.| THTHC.
16 BNOK WECTEPEH BapiaHTt | ] 1
6.3 L [ 125 [ 130 | 146
[\/] R 2.4 |2.4]2.4
L L [ 19 [20 [
. I l:_ | 16 | 18 | 20
%,/ Is 25 Is 16 | 18 [ 20
e ke la i 80 85
— 1,25
= 3 o \/ Is 85 ] 85
d=1d 30 32 34
-] = 1] 1] o
— L]
VR T e e = R 1 d: | 32 | 34 | 36
da 64 70 75
o L da 40 42 50
o |2 2 <§\
- M
(]
[ & Is Crane | 30x¢rT | 25¢rc [38xmi0
N .wT | sotme.| 75mc.|100me.
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17 POTOP TYPBOIEHEPATOPA BapiaHt | 1] m
ﬁ\,}/ \/ | 280 | 300 | 320
(/) |2 570 600 635
L
I Is Ia la 560 600 630
I Is l4 570 600 635
N2
| 2 Is | 280 | 300 [ 320
=l 2 ] L |1700 | 1800 | 1900
= =
En di 130 140 150
= dz 180 190 200
o s | 280 [ 300 | 320
Crant | 15x0 | 20%0 | 12XMm
Nr,lIlT Armc. | Trmc. | 10mmc.
18 LIHECTIPHA BapiaHt | ] 1]
6.3 \/ d | 1060 | 1000 | 950
A d, | 1500 | 1400 | 1320
12,5/ L 1700 | 1600 | 1500
3
= [
5 -F—-
= 1,25
3 \/
L
Cranb | 15% 20% | 15X
N_.wt| 15 10 7




19 TYPEMHHHA OMCK Bapiant
6,3 d 300 | 290 | 225
)
d: | 150 | 130 | 110
da 80 60 55
d:HB
CLLL he | 90 | 70 60
1
J ;1[ 123/ h- | 170 | 150 | 140
| j =z
k) ,
d;
d1h9
Crane | 35%H [ 38%A | 40X
N.wt| 15 0 | 5




