MIHICTEPCTBO OCBITH I HAYKH YKPAITHHU
3anopi3bKkuii HANIOHAJBLHUN TeXHiYHUN yHiBepcHuTeT

METOJANYHI BKA3IBKH
710 KypCOBOT'O IIPOEKTY
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HaBYaHHS
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MeronuuHi  BKa3iBKM A0 KypCOBOrO MPOEKTY 3 JUCLMILIHA
«BUpOOHHUIITBO 3BapHUX KOHCTPYKI[iii» YISl CTYJEHTIB OCBITHBOI IpOrpaMu
«TexHonorii Ta ycTaTKyBaHHs 3BaplOBaHHS» BCX (GopM HaBuaHHs / YKII.:
A.O. lyminos, O.€. Kanycrsin — 3anopixoks: 3HTY, 2017. - 18 c.

Yknagau: A.O. ILlyminos, kaHj. TeXH. HAYK., JIOICHT
O.€. KamycTsH, CT. BUKIaga4d

Peuenzent: CIL bepexnuii, kaH. TEXH. HAYK, JOIEHT
Penaxtop: I.I1. ABepuenko

Bimmosinaneawii 3a Bumyck: O.€. Karyctsa

3aTBEpIKEHO
Ha 3aciganni kadenpu OT3B
[porokon Ne 8 Bix 1.06.2017

PexoMmeH10BaHO 10 BUAAHHS
HMK IO
[porokon Ne 10 Bix 21.06.2017
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1 META I 3ABJAHHA KYPCOBOI'O TPOEKTY

KypcoBe mpoekTyBaHHS € 3aKIIOYHHM  €TAalloM  BHBYCHHS
CTy/IGHTaMU AUCUMILTIHNA «BUPOOHUITBO 3BApHUX KOHCTPYKIIIH».

MeTroro KypcoBOI'0 MpPOCSKTYBaHHS € MpuAOaHHS MPAKTHYHUX
HABUKIB y TPOCKTYBaHHI Ta OpraHizaiii 3BaploBaJbHUX BHUPOOHUIITB. B
TEXHOJIOTIIX  BUTOTOBJIIEHHS  3BapHUX  KOHCTPYKLIH 3  IIMPOKUM
BHKOPHCTaHHSIM MEXaHi3allil Ta aBToMaTH3ailii BAPOOHHUIITBA, 3arJIMOJICHHS
Ta y3arajbHEHHS CHCTeMaTH3allii Ta PO3IIHMPEHHS TEOPETHYHHX 3HAHB,
OJIep’)KaHUX MpH BHBYCHHI IUCHMILTIHA. KypcoBWil mMpoekT Mae MeToro
HAOYTTSl TEOPETUYHUX 3HAHB 1 MPAKTUYHUX HABHKIB.

B mporieci kypcoBoro npoekTyBaHHS CTYACHT HaBYA€THCS BHOMPATH
3aci0 1 peKuMU 3BaproOBaHHS cTayel 1 cruiaBie, mpamoBatu 3 ['OCTamu,
JCTY, HayKOBO-TEXHIYHOI, JIOBIJKOBOIO Ta IATEHTHOIO JIITEPaTyporo,
pobuTH HEoOXimHI PO3paxyHKH, BUKOPHCTOBYBATH YHi(iKOBaHi BY3IH,
BpPaxOBYIOUM BHMOTH TEXHIKH O€3MeKH Ta eneKTpoOe3nekd, po3poOisTu
TEXHOJIOT1YHI TPOLECH 3BapIOBaJbHOTO BHPOOHMIITBA, BHCYBAaTH Ta
OOTPYHTOBYBATH TIPOIMO3UIlii 3 yIOCKOHAJICHHS BUPOOHWYMX MPOIIECIB 1
BIIPOBQ/KEHHIO HOBOI  MPOTPECMBHOI  TEXHOJOrii 3aroTiBelbHUX 1
CKJIaZlalibHO-3BaploBaibHUX poOiT. [IpumbaHuii CTyAeHTOM JIOCBig €
OCHOBOIO ISl AUTUIOMHOTO ITPOEKTYBAaHHS Ta KOHCTPYKTOPCHKOT Iparli.

B mpotieci miei poGOTH CTyeHT TOBUHEH HABUUTHCS:

- obupatn 1 HayKoBO OOIPDYHTOBYBAaTH NPUHHSATI MPOEKTHI
pillIeHHS;

- 3aCTOCOBYBATH  Cy4yacHi, HaHOUIbII  epeKTHBHI  METOAU
PO3paxyHKy 1 TeXHIYHI 3aCO0H;

- KOPHCTYBAaTHUCSl  CIIeMiaJbHOI0 HAyKOBOIO 1  JIOBIJKOBOIO
JTEepaTyporo, AIF0YUMHU CTaHAAPTaMH Ta MaTEHTHUMH MaTepialaMu.

Benuky poms y mmMOOKOMY 3acBOEHHI Matepially —Bijgirpae
caMocTiiHE TpOpPOOJIEHHS  CTyAEHTaMH MiAPYYHHKIB, HaBUYAIbHUX
MOCiOHMKIB, MoHorpadiii 3a CHemiajdbHICTIO Yy Tpoleci BUKOHAHHS
KypCOBOT'O IIPOEKTY.
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23ABJIAHHSA HA NPOEKT

BxigHUMHM JIaHUMH JUIs BUKOHAHHS KYpPCOBOI'O MPOEKTY €. €CKi3
BUPOOY Ta mporpama BHPOOHUIITBA. 3aBJaHHS Ha KypCOBE MPOEKTYBAaHHS
CTY/IEHT OTPUMYE BiJl KEpIBHUKA Ta BUKOHYETHCS 3TIHO 3 TEMOIO BapiaHTa
(Tomatok A).
Bupo0Ou, 1110 3BaprOlOTHCS MPEICTABISIIOTH COOOK COCYJIH CTallbHI
3BapHi Ta Ak ABOTaBPOBOTO Ta KOPOOUACTOrO MEPETHHIB.

3 OPTAHI3BAIINHI BKA3IBKH

KypcoBuii mpoektr BuKOHyeThcs 1 3axumaerbess B VIII cemectpi
MOETAITHO 1 B CTPOKU 03HaveHi y Tabnumi 3.1
Tabmuus 3.1 - I'padik i cragii KypcoBOro npoeKTyBaHHS

Ne , (HazBa eramiB KypcOBOTO IPOEKTY Tepmin BUKOHAHHS
n/n €TaIiB MPOEKTY, THKHIB
1 OdopmiieHHsT TUTYJIBHOTO JIHCTa Ta JHCTa

3aBJIaHHS.
2.  |Bcryn 2
3. Pozainm 1-2 34
4. |Po3nin 3 o6
5.  |Po3ninu 4-7 7-8
6. |OdopmienHs rpadivyHOi YACTUHU 9-10
7. BucHOBKH, Tiepenik TOCWIIaHb, JIOJATKH, 11
pedepar, 3MicT
8. |3maBaHHS  TOTOBOrO  MpPOEGKTy  Ha 12
nepeBipKy  KepiBHUKY. BumpaBneHHs
MTOMMJIOK Ta JJOPOOKa 3a HEOOX1AHICTIO
9.  |3axwmcr npoekTy 13-14
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4 BKA3IBKH 10 BUKOHAHHA PO3A1JIIB
KYPCOBOI'O TPOEKTY

KypcoBuii npoekT ckiagaeTbcs 3 ABOX YaCTHH — PO3PaXyHKOBOI i
rpa¢iunoi. [Ipy BUKOHAHHI PO3PaXyHKOBOI YACTHHHM CTYACHT MOBHHEH
PO3POOHTH TEXHOJOTTYHHUN MPOIEC BCHOTO LUKy BUTOTOBJICHHS JeTalel
(3aroToBOK), CKJIAAadbHO-3BAPIOBAJIBHMUX POOIT 1 0 OCTATOYHHX
NpUAMaIIbHO-3/1aBaJIbHUX BUIPOOYBaHb TOTOBOI'O BHPOOY 3 PO3PaxyHKOM
NUIBHUL U1 TX BUTOTOBJIEHHS.

IIpu pobOTi Ham KypCOBHM MPOEKTOM CTYJAEHT BHKOPHUCTOBYE
METOANYHI BKa3iBKH 10 JiabopaTopHux podit mo CAIIP TexHomoriuHoro
MpoIIecy 3BaplOBaHHS.

4.1 3MicT NOSICHIOBAJILHOIL 3aIIUCKH

TekcToBuii MaTepian y MOSCHIOBAIBHIN 3aliCIi PO3TALIOBYETHCS B
HACTYITHIN TOCITiIOBHOCTI:
TurynbHAN apKy1LL.
3aBAaHHA Ha IPOEKTYBaHHS.
Pedepar.
Beryn.
1 XapakTepucTika 3BapHOr0 BUPOOY.
1.1 Amnami3  KOHCTPYKTHBHO-TEXHONOTIYHHX  OCOOJIMBOCTEH
3BapHOTO BHPOOY.
1.2 Anaiiz yMOB eKcIUTyaTalii i TEXHIYHMX YMOB Ha €KCILTyaTallito
1 mpuiiMaHHs BUPOOY.
2 TexHiuHI YMOBU Ha BUTOTOBJICHHS, BUIIPOOYBaHHS Ta MPUHMAaHHS
3BapHOTO BHPOOY.
3 TexHonoriuHu# npoliec BUTOTOBJIEHHS BUPOOY.
3.1 3aroriBenbHi poOOTH.
3.2 CxnaanbHO-3BapOBaIbHI POOOTH.
3.3 KontponbHo-nipuiiMaibHi podboTH.
4 TexHiuHe HOpPMYBaHHS omepamid i BHU3HAYCHHS TPYAOEMHOCTI
BHUT'OTOBJICHHSI BUPOOY.
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5 TexHiyHa XapaKTEPUCTHUKA CTAHJAPTHOTO OOJIAJHAHHS, OIKC
CIIPOEKTOBAHUX  CKJIaJaJIbHO-3BApPIOBAJIBHUX  YCTAHOBOK, TPHUCTPOIB,
yCTaTKyBaHHSI.

6 PospaxyHok moTpiOHOI KUTBKOCTI OOJIaJHAHHS, POOOUMX MIiCIlb,
yCTaTKyBaHHSI.

7 TexHOJIOTIYHE MJIaHYBaHHS AUTHHUIL.

BucHoBkwu.

[Nepenik mocunaxk.

Crenudikarii.

VY «Bceryni» - 1a€ThCsl CTUCITUI ONMUC CTaHy 1 MEPCIEKTHB PO3BUTKY
3BapIOBAILHOIO BUPOOHHUIITBA.

B mimposmini  «1.1 AHami3  KOHCTPYKTHBHO-TEXHOJOTTUHHX
0COOJIMBOCTEH 3BapHOr0 BUPOOY>» HEOOXiIHO BUBUMTH BHUPIO, IO MiAJsArae
BUTOTOBJICHHIO,  JIaTH  XapaKTEepPUCTUKY  OCHOBHHX  MaTepialiB,
03HaHOMUTHCS 3 KOHCTPYKTUBHUM 0(OPMIIEHHSIM BHPOOY. 3poOUTH aHai3
TexHOoJOoriyHocTi koHCTpyKuii. Onepxkatn Bin EOM ceptudikatHi gaHi Ha
MeTa, BUKopuctoBytoun nporpamy CAIIP 5.

B pozaini «2 TexHiuHi yMOBH Ha BUTOTOBJICHHSI, BUIIPOOYBaHHS Ta
NpUiAMaHHA 3BapHOro BUPOOY» HEOOXiJHO, BHXOASYM 3 TPU3IHAUCHHS
BUPOOy Ta yMOB ekcrutyaraiii, ooparu tunosi TV (IIpaBuia
Hepxxkomoxopoutpyaa, CHIll i T.1.), 3TiAHO 3 SIKUMH PO3POOUTH BUMOTH
70 SIKOCTi T'OTOBOrO BHpOOY, BCTAaHOBUTH OCHOBHI BHUMOTH 10 3ac00iB
BUTOTOBJICHHS JIeTajiei (3aroTOBKHM), JOMYCKM HAa BHTOTOBJIEHHS, 3aCO0M
KOHTPOJIFO ~ AKOCTI Jerajieii Ta 3aroTOBKH. 3acoOM  CKJaJajibHO-
3BapIOBAIBHUX pPOOIT, HEOOXITHICTh MPUCTPOIB 1 YCTaTKyBaHHSA, IOMYCKH
Ha CKJIaJlaHHA, 3ac00M 1 MOCHiIOBHICTh BUKOHAHHS 3BaplOBAIBHUX POOIT.
Bumoru 1o 3BaproBajbHUX MaTepianiB (€JIeKTpOIH, 3BapOBAJIbHUI IPIT,
3aXMCHI Ta3W, (IIOCH, MajbHI a3, KUCEHb 1 T.IM.). 3aCO0H KOHTPOIIO
SKOCTi CKJIaJallbHO3BAPIOBAILHUX POOIT, 0OCIT KOHTPOIBHUX OMepamii i
KpHUTEpii OLIHKU SKOCTI.

B posmini «3 TexHOJOTIYHMIA TpoOIEC BHUTOTOBIEHHS BHUPOOY»
HABOJOWUTHCS 3arajbHa TEXHOJIIOTIYHA CXeMa BHUTOTOBIIGHHA BHUPOOY,
OOIpYHTYBaHHS 3ac00iB BUKOHAHHS 3aroTiBeIbHUX,
CKJIaZIalIbHO3BAPIOBAIBHUX POOIT 1 KOHTPOIBHO-MPUHAMAIBHUX  POOIT.
HeoOximHo po3wieHyBaTH BHPIO Ha CKIaJajibHI OJUHUIN Ta JeTali,
3pOOHTH TIOTEpEHI aHami3 00paHOTr0 BapiaHTY TEXHOJIOT1I.

TexHONMOrIYHMIA TPOLIEC PO3POOIAETHCS JUISI KOXKHOI JieTali B
HACTYITHOMY 00cCs3i:
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- CKJIACTH PO3KpIiliHY KapTy (BapiaHTH PO3KPOI0) BXIJHOI 3aroTiBIIi Ta
3pOOHUTH PO3PaxyHOK ONTHMAajJbHOTO BapiaHTy po3kporo Ha EOM 3
BUKOpUCTaHHsAM rporpamu T PP1 uu ,, ACTPA-1";

- JaTH BiANIOBii HA MUTAaHHSI, TOCTABIICH] y TPOrpami,

- oOpatu moOCHigOBHICTH omepanii. Omnepamii NpU3HAYHTH 3
ypaxyBaHHSIM TPaHCIIOPTYBaHHs B Me&XKax po0ouoi 30U (pobo40ro Micis);

- oOpatu obOnamHaHHA, NPUCTPOI Ta YCTATKyBaHHS JJISl BUKOHAHHS
KOXKHOI orepariii.

Jnst 3aroTiBenbHUX pPOOIT omepanii MpU3HAYaTH 3 ypaxyBaHHIM
TPaHCIIOPTYBaHHs B MeKaX po004oi 30HH (poOOYOro Miciis) y HAacCTYIHIiN
IOCJIIIOBHOCTI:

- BHIIPABIISIHHS MeTaly (/IS JJMCTOBHX 1 MOJIOCOBUX 3aroTiBElb),

- OUMILCHHS,

- posmitka (HamiTka),

- pizaHHS,

- BUIIPABJISIHHS JI€TaJICH,

- 3HATTA (acok (06poOka KPOMOK),

- THYTTS (BaJIBIFOBaHHS),

- KOHTpOIIb.

Po3poOuTH TeXHOMOTIYHUHN TpoLIeC CKiIaJaHHsI 1 3BapPIOBAHHS, B TOMY
YUCIIL

- 00paTH NMOCHiOBHICTh CKJIaJalbHO-3BaPIOBAIILHUX OMEpallii,

- o0patu crocib 3BaproBaHHS,

- o0Opatm oOnagHaHHS, TPUCTOCYBAaHHS Ta YCTaTKyBaHHS JUIs
BHKOHAHHS OTepallii;

- obOpatu mpodecito i kBaigikaliro BAKOHABIIIB,;

- po3paxyBaTH PESKHUM 3BapIOBaHHS 110 KOXKHIN OIepartii;

- o0patu mpucaaHi MaTepianu i 3BaprOBajJbHUX POOIT, 3aXHMCHI
rasu, urocHu.

IIpu po3podui TEeXHOJOTIYHOro Mporecy BHKopHcToBYBaTH EOM
(mporpamu CAIIP-5, CAIIP-7, CAITP-51)

TexHONMOrIYHMI  TPOIEC BHUIOTOBJICHHS JIeTajl 3amucaTd B
MapmpyTHY Kapty. Kapra ckiagaeTbest OKpeMo JUist KOJKHOI eTalli.

B posmini «4 TexHiuHe HOpMyBaHHS ofepaliii i BH3HAYCHHS
TPYAOEMHOCTI BHUTOTOBJICHHS BHUPOOY» 3pOOMUTH TEXHIYHE HOPMYBaHHS
3aroTiBeNIbHUX 1 CKJIAAaIbHO-3BApIOBABHUX POOIT TO yKPYITHEHUM
HOpMaTHBaM IO KOXHIil oreparii TeXHOJIOrYHOro npouecy (3a BUHATKOM
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ormepamid 1Mo KOHTPONIO sKocti). [lpy TexHIYHOMY HOpPMYBaHHI
3aroTiBeNIbHUX pOOIT HOpMa dYacy Ha Taki omepauii sIK BHUIIPaBIISHHS,
OYHMCTKA, PO3MITKAa Ta IHIIN OIepaiii, CIUIbHI JUIsS OJHI€l 3arOTOBKU
(omHOrO NMICTA METaNMy, ONHIET CMYrH i T.I.) BU3HAYAETHCS HA OJUHUIIIO
3aroTOBKM (Ha OJMHUIIO BXifHOro Marepiany). Hopma dwacy Ha onHy
JeTanb BU3HAYa€ThCA IUICHHAM OTPUMAHOI HOPMH 4Yacy Ha KUIbKIiCTh
OJIHAKOBHUX JIeTaleH, 110 BUTOTOBJISIFOTHCS 3 1i€T 3arOoTOBKU. Po3paxyBatn
TPYJOEMHICTh Ha OAMHHIIO (IeTajb, By30J, BUpIO) i Ha mporpamy.
OTpumaHi JaHi BHKOPUCTaTH TIPU PO3paxyHKy MOTPiOHOI KiIBKOCTI
oOnasHaHHS Ta yCTaTKyBaHHS. JJIsi TEXHIYHOrO HOPMYBaHHS OIepallii
3BaproBaHHs BrKopuctoByBati EOM (nporpama TEXHOPM).

B po3nini «5 TexHiuHa XapakTepUCTHKA CTAaHAAPTHOTO O0JIaTHAHHS,
OIUC CIPOEKTOBAHUX CKJIaJalIbHO-3BAPIOBAJILHUX YCTaHOBOK, MPHUCTPOIB,
YCTaTKYBaHHS» JaTH CTHCIY TEXHIUYHY XapaKTEepUCTUKY CTaHAAPTHOIO
00JafHaHHS 1 yCTaTKyBaHHS 3TiJHO 3 MPOCHEKTaMH (KaTajloramu) 3aBOAY
BUpOOHWKA. [ po3pobiIeHoro HecTaHAapTHOro OoOmagHaHHS (POOOUHX
MICIIb, CTEH/IiB, YCTAHOBOK 1 T.II.) HEOOXiTHO TPUBECTH CTUCIHUN TEXHIUHHMA
OITUC KOHCTPYKIi1 Ta MPUHIMITY Aii yCTAHOBKH, YCTATKyBaHHSI.

B posnini «6 Po3paxyHok moTpiOHOI KUTBKOCTI 0OOJIaHAHHS,
POOOYMX MICI[h, YCTATKYBAHHS» CKJIACTH BIJIOMOCTI 00JIaIHAHHS, POOOUMX
MICI[b, YCTAaTKyBaHHS 1 BHM3HAUUTH iX KUIBKICTH Ta 3aBaHTaKCHHS.
HopmatuBHa TpyI0€MHICTh Ha OIMHHUINO OONagHaHHS (YyCTaHOBKA, CTEHI,
pobodue wiciie i T.M.) PO3PaxXOBYETHCS HA OCHOBI MaHWX TEXHIYHOTO
HOPMYBaHHsI OIepalliii TeXHOJIOTTYHOrO TIPOIIECY, a KUIbKICTh 00JIaTHAHHS
PO3PaxoBYETHCS, BUXOIYHU 13 CyMapHOI TPYIOEMHOCTI Ha PidHY IporpaMmy
JUIS  BCIX TEXHOJIOTIYHMX OIepailiid, 110 BUKOHYIOTBCS Ha JJAHOMY
obmaaHanHi (YCTaHOBIN, CTEH[i, POOOYOMY MicIli), KUTBKOCTI POOITHHUKIB,
OJITHOYACHO TPAIIOI0YUX HA JTAHOMY POOOYOMY Micli i AICHOTO pivyHOro
(doHIy Yacy oOJiaTHaHHSI.

B po3aini «7 TexHONOriyHe MIaHyBaHHS AUTBHUII» OOTPYHTYBaHHS
00paHOi cXeMHU TEXHOJOTIYHOTO TUIAHYBaHHS AUTHHHUIN MO BUTOTOBJIEHHIO
BHPOOY. 3poOHUTH PO3POOKY TEXHOJOTIYHOIrO IUIAHYBAHHS MAUTHHUIN IO
BUTOTOBJICHHIO BHpoOY. [Ipm po3polii TEXHONOTivyHOro IJIaHyBaHHS
HEOOXiIHO PO3paxyBaTH PO3MIpPH MPOIBOTY — HIMPHHY 1 JOBXKUHY, KPOK
MDK KOJOHaMH, 00paTd MiJiOMHO-TPAaHCIOPTHE OOJaJHAHHS, KEPYIOUHCh
nanumu [2]. KopucTyrounch HOpPMaMH TEXHOJIOTIYHOIO MPOCKTYBaHHS,
po3paxyBaTu Ta oOpaTH THIIOBI po3Mipu OyniBmi. 3 ypaxyBaHHSM IIbOTO
HAHECTHU BCI IEMEHTH Ha TUTAHYBaHHI JUTbHUILI.
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Crenndikarii € caMOCTIHHUM TOAATKOBHM PO3ALJIOM 3aIMMCKH.

4.2 BukoHaHHs rpadivHOi YACTHHU MPOEKTY

I'padiuna yacTrHA MPOEKTY BUKOHYETHCS 3TIAHO 3 1HAWBIAYyaTbHUM
3aBJIaHHSM Ta, SIK PaBHUJIO, IOBMHHA CKJIAIATHCS 3 HACTYITHUX PO3POOOK:

- CKJIaJajbHE KpeciieHHs 3BapHoro Bupooy — 0,5 apkyia;

- CXeMa TEXHOJIOIYHOTO0 TPOIECY BHMIOTOBJIICHHS BUPOOY abo
TEXHOJIOT1YHe M1anyBaHHs aAinbHULI — 0,5 apkymma;

- KpecJeHHs YCTaHOBKM (CTEHIy) JUIi BHUKOHAHHS OJHI€i 3
OCHOBHHX 3BapIOBAJIbHHUX (CKJIaJaIbHO-3BAPIOBANIBHUX) orepamiii — 1-2
apkymia (y BiAIMOBIHOCTI 3 3aBJJAHHSIM);

- KpecleHHs CKJTAZIAJTEHOTO (cxiTamanbHO-3BaPIOBAIEHOTO)
MPHUCTOCYBAaHHS a00 HOro BY3diB 1 JeTalied AN OCHACTKH OnHiel 3
orepaiil TexHoioriyHoro nporecy — 1 apkyma.

CriiajajibHe  KpeClIieHHsT BHUpPOOYy pO3pOOISIEThCS  HA  OCHOBI
MPHUAHATOTO BapiaHTy TEXHOJIOTTYHOTO MPOLIECY BUTOTOBIEHHS BHpoOy. Ha
apKyIli MPUBECTH KPECICHHS 3BaAPHHUX BY3IIB.

ITpu po3poOIli yCTAaHOBOK Ut CKagaHHs (3BapiOBaHHS) HEOOXiTHO
KEepyBaTHCSA HACTYIIHMMHU TOJIOKCHHsAMU. [l MexaHizallil nepeMilleHHs
3BapIOBAIGHUX  TONOBOK, oOepTaHHS 1  TepeMilleHHs  BHPOOiB
3aCTOCOBYBATH TUIIOBI NMPHJIAAN Ta CepiiiHi 3ac00H, 10 BUMYCKAIOTHCS IS
MexaHi3aiii 1 aBTOMaTu3allil 3BAapIOBAJILHOTO BUPOOHMIITBA. Y SKOCTI
3BapIOBAILHOTO 00JaJHaHHS 3aCTOCOBYBATH CTaHAAPTHI 3BaproBajibHI
TOJIOBKM, aBTOMAaTH, HaIliBaBTOMAaTH 1 JDKepena JKUBJIGHHS, IO
BUITyCKAlOThCSI B HUHIIMIHIA 4Yac TpoMucioBicTio. Bubip ycraHOBOK i
MPOEKTYBaHHs MPHUCTPOIB BHPOOJSATH CTOCOBHO A0 3aJaHOi IMpOrpamu
BUPOOHUIITBA 3BAPHUX BUPOOIB.
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5 BKA3IBKH OO0 O®OPMJIEHHA 1
JAXUCTY KYPCOBOI'O IPOEKTY

[Ipoekt y 3akiHYeHOMY BHJ MOBHHEH ckiaaaThca 3 3-4 apkymri
kpecienns gopmary Al 3a 'OCT 2.301-68 Ta mosiCHIOBaJIbHOI 3aITMCKH,
HanucaHii Ha OJHIM CTOPOHI CTaHAAPTHOIrO apKyma marmepy ¢gopmaty A4
(B o00cs3i  30...40 cCTOpIHOK) 3 TNPHUKIAJCHHSM MapUIPYTHHX Ta
olepaliifHuX KapT, y Bianosigaocti 3 Bumoramu €CKJl 1 €CT/I.

TuTynpHUI apkyll Ta OJaHK 3aBJAaHHS Ha KypCOBHM NPOCKT B3SITU
Ha caiiti 3HTYV.

Bcs rpadiuna yacTHHA KypcOBOI'O MPOEKTY TOBUHHA OyTH BHKOHAHA
BignosigHo a0 BuMor €CK/l. Bei cienmdikariii ckiagaroTbes Ha OKPEMHUX
¢dopmaTtax i BIIMBAIOTHCS B TOSICHIOBAJIBHY 3aIHCKY, Mepeik o0yia qHaHHs
Ta poOOYMX MICIb HA TEXHOJOTIUHIM MaHipOBLI AUISHKHA BHKOHYBaTH Ha
KpecJIeHH1 TIIaHyBaHHA 3 BIANOBITHUMH MTO3HAYECHHSIMH.

Kinpkicte mpoekiiif, po3pi3iB 1 mepepi3iB CTYJSHT BCTAHOBIIOE
CaMOCTIITHO 3 TOr0, 00 KUTBKICTh 1X Oyiia MiHIMAJILHOO, aJi¢ IOCTATHLOO
JUTSL 9iTKOTO YATAHHS KPECIEHHS.

l'oToBMII TPOEKT CTYAGHTOM TMPEICTABISETHCS Al TEpeBipKH
KEePIBHUKY 1 MIATOTOBJISAETHCS 10 3aXKCTy Iepel KadeapaabHOK KOMICIE
B TEPMiHH, 3a3HaucHi B 3aBJaHHI.

3anoBHIOBaHICTh KpecieHb He MeHm 80 % monst apkyma.

CknajanbHe KpECIEHHsI CJil BUKOHYBaTH 3 MAaKCUMaJIbHUMH
cnpomeHHsaMu y BimnoBigHocti 3 [OCT 2.109-73 Ta iHImMMH cTaHAapTaMU
Ha BUKOHAHHS KPECJICHb.

Kpecnennss 3arasbHOro BUAY 3BaprOBaJIbHOI YCTAHOBKH  JIa€
BiJOMOCTI MNP0  KOHCTPYKI[IO, B3a€EMOJII0  CKIAJHUKIB, B3aEMHE
MpoIieci 3BapIOBaHHS.

VY BignosigHocti 3 TOCT 2.106-96 Ha KOXHY CKJIaJaJIbHY OJMHHMIIFO,
KOMITJIEKT 200 KOMILIEKC MPUBOJMUTHCS crienudikaris.
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PEKOMEHIOBAHA JIITEPATYPA

1. Hukonaes H.A. u ap. Capnbie koHcTpykuuu. K. 2. TexHomorus
W3TOTOBJICHUS, aBTOMATH3AIHsI POU3BOJICTBA U MIPOSKTHPOBAHUE CBAPHBIX
KOHCTpyKIMid. — M.: Beiciias mkona, 1983. — 341 c.

2. Kpacosckuii A.M. OCHOBBI MPOEKTHPOBAHUS CBAPOYHBIX IIEXOB. —
M.: Mamunoctpoenue, 1980. — 310 c.

3. Konrponb kauectBa capku / ITox pen. Bomuenko B.H. — M.:
MammHoctpoenue, 1976. — 360 c.

4. Cpapka B MammuHocTpoeHuu. CrpaBounuk, T. 3 / Ilox pex.
Bunokypoa B.A. —M.: MammHocTpoenue, 1979. — 576 c.

5. Kypkua C.A., XoBoB B.M., Pwibauyk A.M. Texuomorus,
MexaHHu3alusg ¥ aBTOMAaTH3alds IPOWU3BOJCTBA CBAPHBIX KOHCTPYKIHUH.
Atnac. — M.: Mamwmnoctpoenue, 1989. — 328 c.

6. ECT/. Kommiext crangaptoB ECT/.

7. MeroauuHi BKa3iBKH JI0 JIAOOPATOPHUX POOIT 3 JHUCIUILTIHUA
, BUpOOHHMITBO 3BapHUX KOHCTpykuiii” / yki. A.O. Illyminos, JI.A.
AntoHmok, - 3HTVY, 2004. —48 c.

8. Kypkun C.A., Huxomaes I'.A. CBapHble KOHCTPYKIHH
TexHOMOTUST HM3rOTOBIICHHS, MEXaHW3aIlMs, aBTOMATH3alHMig M KOHTPOJb
KayecTBa B CBAPOYHOM IpOM3BOACTBE. — M.: Bricmas mkoma, 1991. — 400
C.

9. CHull 11-23-81 Cranbable KOHCTPYKIIUH. Hopmer
MPOEKTUPOBAHHS.

10.JCTY BB.2.6-199:2014 KoHcTpykuii craneBi OyaiBenbHi.
BumMoru 10 BUTOTOBIIGHHS.

11.TOCT 8713-79 Ceapka mon urocom. CoeqMHEHHS CBapHbBIC.
OCHOBHBIE THIIBI, KOHCTPYKTHBHBIE SJIEMEHTBI U pa3MeEpHI.

12.TOCT 2246-70 [IpoBomnoka crajgbHas CBApOYHASI.

13.T'OCT 14771-76 JlyroBas cBapka B  3alllMTHOM  rase.
CoenuHeHus CBapHBIE.

14.TOCT 26020-83 [IByTaBphl cCTaJbHBIE TOpsSYEKaTaHblE C
napasuiebHBIMK IpaHsIMU ToN0K. CopTaMeHT.

15.CTO ACUM 20-93  [IByraBpsl ropsiueKaTaHble c
napasuiebHBIMU IPaHsIMHU TOJIOK. TeXHUYECKHE YCIOBUSI.

16.CI1 53-101-98 UsroroBieHWE W KOHTPOIb KadecTBa CTaJbHBIX
CTPOUTENBHBIX KOHCTPYKIIHM.
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17.TOCT 5264-80 Pyunass ngyroBasi cBapKa METaJZIOKOHCTPYKIIHH.
Coenunenusi cBapHble. OCHOBHBIC THIIBI, KOHCTPYKTUBHBIC SJIEMEHTHI W
pa3Mepsl.

18.PJ1 03-606-03 UucTpykius o BU3YaJIbHOMY "
HU3MEPUTENHLHOMY KOHTPOITIO.

19.PJ1 03-613-03 T[lopsimok MpHMEHEHUs CBAPOYHBIX MaTepHajoB
MpPH HM3TOTOBIICHWH, MOHTaXXe, PEMOHTE M PEKOHCTPYKLIUH TEXHUYECKHX
yerpoiict aiia OI1O.

20.P/1 03-614-03 TIlopsimox MIPUMEHEHUS CBapO4YHOT 0
000py/IOBaHMs TIPU M3TOTOBJICHUH, MOHTa)X€, PEMOHTE U PEKOHCTPYKLIUU
TexHu4yeckux ycrpoicts ais OIIO.

21.PJ1 03-615-03 TIlopsimok MpUMEHEHHsT CBAPOYHBIX TEXHOJIOTHUH
MpPH HM3TOTOBICHWH, MOHTaXXe, PEMOHTE M PEKOHCTPYKLIUH TEXHUYECKHX
ycrpoiict aiia OI1O.

22.'0OCT 6996-66 CapHbie coeanHeHHs. MeToabl ompeereHus
MEXaHUYECKUX CBOUCTB.

23.'OCT 7512-82 KonTponb Hepa3pyIaouuii. CaapHble
coennHeHus. Panuorpaduueckuii MeTo.

24.T0CT 14782-86 KouTponb  Hepa3pyLIaromuii. CaapHble
COeIMHEeHHUsI. MeTOoAbI YIIbTPa3BYKOBOTO KOHTPOJS.

25.JICTVY 2651:2005 Cranb ByrieneBa 3BHUaifHOI IKOCTi. MapkH.

26.I'0OCT 18442-80 Konrtponp Hepaspymamomuii. KanumnspHsie
MeTobl. O01IHe TOT0KEHUS.

27.TOCT 20426-82 KouTponb Hepa3pyIaouuii. Meronbt
nedexkrockonuu paguanuonHbie. O0IacTh NPUMEHEHUS.

28.T'0OCT 21105-85 KonTponb Hepa3pyIaouii.
MarsHuTonopoIKOBbIi METO,.

29.'0OCT 24297-87 BxoaHoil KOHTpOJIb MNpOAYKUWH. OCHOBHBIC
MOJIOKEHUSI.

30.CTII 1399145-05-05 Crangapt MPEATPHUSITHS. Bxoapnoii
KOHTPOJNb  KadecTBa  OOOpYAOBaHHs, KOHCTPYKLHWH, MaTepHaloB,
MOHTaKHBIX 3arOTOBOK M KOMIUIEKTYIOIINX U3ACTUH.

31.CTII 1399145-06-05IT1 Cranmaptr mnpeanpusitus. KoHTposb
KayecTBa MpoAyKiuK. OpraHu3aliysi U MOpsA0K MPOBEACHUS.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

14

JdonaTtok A
Temu 3aBaanb 10 KypCcOBOI'O IPOEKTY

IMocymuuu (puc. A.1l) BUTOTOBJSIOTBCSA 3 MaTepiaay 3a BKa3iBKOIO
BHKJIagayda: ctanb 3, cranb 20, cranp 16I°C, crane 1002C1, crams 091'2C,
cranp 12XIM1®, crame O08X18HI10T, crams 12X18HI10T, cranb
10X17H13M2T. [locyamHu BUPOOISIOTH 3TiHO po3MipiB (Tadi. A.1).
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1 - maume eninrrnaae [OCT 6533-78; 2 — obuuaiika; 3 - GraHens CTATEHUA TUTOCKHA
npuBapauii ICTY 'OCT 12820-80:2008; 4 — tpyda
D, L, 6 —uaBesneni B Tabi. 1
a) - tun I; 6) - Tun Il; B) - Tum 1T 1) - Tom IV
Pucynok A.1 - [locyauau cTanbHi 3BapHi
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Tabmuus A.1l - Po3amipu mocyauH cTanbHUX 3BapHHUX Pi3HUX THUIIB,
MM

Tun| D L 0 Tun| D L 0 Turn| D L 0
400 | 4 500 | 5 1000 6

550 | 5 550 | 6 1100] 8

[l 600 | 6 600 | 8 1250] 10
11| 400 | 650 | 8 650 | 10 1400| 12
\Y; 700 |10 700 | 12 1500| 14
750 [12] | N 800 | 14 ' 1600 16

800 [ 14| Il (1000|850 | 16 [| Il |,£15[1700] 18

400 | 4 | |1V 900 | 18 [| 1900 20

500 | 5 1000] 20 || 1v 2000| 22

I 550 | 6 1100 22 2400 25
i | 500 [600_| 8 1250 25 2500| 28
Y, 650 | 10 1600| 28 3000] 30
700 |12 2200| 30 3300 32

750 | 14 450 | 6 4400 34

800 | 16 550 | 8 1000] 6

600 | 4 650 | 10 1250| 8

650 | 5 700 | 12 1500/ 10

700 | 6 750 | 14 1600| 12

[l 750 | 8 [l 900 | 16 1700] 14
11| 600 | 800 [ 10 | Il |1200[1000] 18 | 1800| 16
\Y; 850 |12] |1V 1100[ 20 [| |, |1800[2000] 18
900 | 14 1250 22 2100/ 20

1100 | 16 1400] 25 2300| 22

1500 | 18 1700] 28 2400 25

550 | 4 2300] 30 2500] 28

600 | 5 3000] 32 3200] 30

650 | 6 500 | 6 4100| 32

700 | 8 650 | 8 1800] 6

Il 750 | 10 750 | 10 2000| 8
11 | 800 | 800 |12 850 | 12 2200| 10
\Y; 850 | 14 1000| 14 2300] 12
900 |16 | I 1100| 16 2400 14

1000 | 18 | 11l |1400[1250] 18 I 1 5000/ 2500] 16

1100 [ 20| | IV 1400] 20 || IV 3000] 18

1250 | 22 1500] 22 3100| 20

1600| 25 3800] 22

2000| 28 4200| 25

2700| 30 4800 28

3600] 32 5400] 30
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banku (puc. A.2) BUTOTOBJISAIOThCS 3a BKa3iBKOIO BHKIaJayda
nomkuuoo L = 1500, 1600....14900, 15000 mm 3rigHo po3mipis (Tadm.
A.2) 3i crami: Cr3, 09r2, 0912/, 09r2cC, 09ra2c, 10r2ci, 10r2s,
1012/, 10r2cijf, 10r2cal, 10XHAII, 1212C, 1212, 121201,
12r2CH, 14r2, 1412A0, 1412Ad][], 15I'd, 15I'd[, 15XCH/,
15I2A0[1, 15I'2Co, 15I'2CHJ, 16I'2AdD, 16I'2AD]], 12I2CMO,
12r'H2M®AIO, 17T°C, 17T'1C.

| T i il I

M
%

- - = -—

a) — IBOTABPOBHIA; 0) - KOpOOUACTHI TIEPETHH
Pucynok A.2 — banku
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Tabnuus A.2 — Po3mipu 6anox, MM
Ne | H|s|B|t] N | H |s|B|t|N| H |s|B]|t

1. | 175|8|200/10| 2. | 544 | 12 |320|18|3. | 450 |12|300|25
4. 174 8|200{12] 5. | 543 | 16 |320|22|6. | 450 |14/300[30
7. | 203 8|240|12| 8. | 546 | 18 |320|25|9. | 515 |10|220/18
10. | 206 | 8| 24 |12| 11. | 543 | 20 |320|32]12.| 515 |10|200/16

13.] 231 |8|260|12| 14. | 643 | 14 |320]|20]15. | 545 |12|240/16
16. | 230 |10{260(14| 17. | 641 | 16 |320|25|18. | 545 |12|240/20
19. | 230 |10[260]16| 20. | 640 | 18 |320|30|21. | 545 |12|320/20
22.| 268 |10/300|14| 23. | 644 | 22 |320|32|24. | 545 |14|320|25
25. | 272 |10|300]16| 26. | 638 | 25 |320/40|27.| 545 |16|320/30
28. | 264 |12/300|18| 29. | 326 | 8 |155|10|30.| 565 |12|190/16
31. | 311 |10|350|16| 32. | 329 | 8 |155|10|33.| 545 |12|260/20
34. | 312 |12|350|18| 35. | 372 | 8 |165|10|36.| 545 |14|320/20
37. | 313 |14/350|20| 38. | 372 | 8 |165|12|39.| 645 |14|320/25
40. | 357 |12]400|18| 41. | 419 | 8 |180|12|42.| 645 |16/320[30
43. | 360 |14/400|20| 44. | 419 | 10 |180|14|45.| 645 |20|32040
46. | 359 |16/400|25| 47. | 468 | 10 |200{12|48.| 660 |12|230|16
49. | 359 |20/400|30] 50. | 468 | 10 |200{14|51.| 755 |14|280|18
52. | 359 |25|400|36| 53. | 515 | 10 |220|14|54.| 755 |18|300/30
55. | 206 | 8 |155|10| 56. | 515 | 10 |220|16|57.| 855 |16|300/20
58. | 231 | 8|180]10| 59. | 561 | 12 |230/16|60.| 855 |16|300/36
61. | 231 | 8|180|12| 62. | 657 | 14 |260|20|63.| 945 |16|320/25
64. | 267 | 8|200|12| 65. | 755 | 14 |280|18|66.| 945 |16|320/30
67. | 267 |10/200|14| 68. | 754 | 14 |280|22|69. | 945 |20|320|36
70. | 267 |10/200|16| 71. | 858 | 16 |300|20|72.|1240/12|400/20
73. | 310 |10|250(14| 74. | 856 | 16 |300|22|75.|1240/14|450/20
76. | 313 |10|250(14| 77. | 946 | 16 |320|22|78.|1400/12|400/20
79. | 313 |12|1250|16| 80. | 948 | 18 |320|25|81. | 1400/12|450/20
82. | 360 |10/300|14| 83. | 946 | 18 |320/30|84. | 140014|500/25

85. | 360 |12/300|16| 86. | 949 | 20 |320/32|87.| 326 | 6 |174/10
88. | 360 |14/300|18| 89. | 420 | 8 |200/12|90.| 326 | 8 |175/12
91. | 452 |12|/300|16| 92. | 420 | 12 |300/20|93.| 372 | 8 |199|12
94. | 453 |16/300|18| 95. | 420 | 8 |180/14|96.| 372 | 820014
97. | 451 |16/300|22| 98. | 450 | 10 |200|16|99.| 422 | 8 |199|12
100, 451 |18|300|25|101. | 450 | 12 |300)16|102| 422 |10/200/14
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103, 468 |10/199|12|104./946|16|320|22
105, 468 |10/199|14/106.948|18|320|25
107, 468 |10/200|16|108./946|18|320|30
109, 515 |10]220|14/110./949|20|320|32
111) 515 |10|220|16|112./652|14/300|20
113] 564 |10{199|16|114./176| 8 |199|10
115) 564 |12|200|18|116./176| 8 |200|12
117) 661 |12|230|16|118.,/222| 8 |249|12
119, 659 |12|260|16|120./222|10/250|14
121) 661 |14|260|18|122./221|10|251|16
123) 220 | 8175|12|124.,270|10/299|14
125) 270 | 8200|12|126.268|10/300|16
127) 268 |10/201|16|128./268|16|305|16
129) 310 | 8249|12|130./268|12|301|18
131) 312 |10|250|14/132.,/310|10|348|16
133] 355 |10{299|14/134./310|12|350|20
135, 358 |10|300|16|136.358|12|398|18
137) 404 |12|300|18|138.356|14/400|22
139, 450 |12|300|16/|140.356|16|403|25
141, 451 |16|300|18|142./354|16|405|30
143, 449 |16|300|22|144./357|22|400|36
145, 449 |16/300|25
146, 546 |12|300|18
147, 545 |16|300|22
148, 547 |18/300|25
149, 545 |20/300|30
150, 652 |14/300|20
151, 648 |14/300|25
152) 647 |18/300|30
153 651 |22|300|32
154, 653 |25|300|36
155, 746 |14/300|18
156, 748 |16/300|22
157, 841 |16|299|20
158, 840 |14|299|25
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