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BBeaenue

Obnacts npodecCHOHANBHON AEATENBHOCTH BBITYCKHHKOB BKIIOYaeT
pas/ieNbl HayKd W TEXHHMKM, COACPXalllHe COBOKYIHOCTb CPEACTB, NMPHEMOB,
CI10coGOB H METOJIOB YEJIOBEUYECKOH NesATeIbHOCTH, HallpaBIeHHOH Ha co3/1aHue
KOHKYPEHTOCTIOCOOHOH MPOAYKIMK MAIIHHOCTPOCHHS M OCHOBAHHOH Ha INpH-
MEHEHHH COBPEMEHHBIX METOHOB H CPEJCTB IIPOCKTHPOBaHHS, pacdeTa, Mare-
MaTHYecKoro, GU3HYEeCKOro # KOMIBIOTEPHOr0 MOJENHPOBAHHS.

IIpy u3ydeHUH AUCLMIITHHBEI « TeXHONIOrHS MalIMHOCTPOCHHS» CTYIEHTY
HeoOX0MMO HAYYHMTHCS peliaTh CIEeRyIOHHe MpodeCCHOHANbHbIE 3aa4H 1PO-
H3BOJICTBEHHO-TEXHONIOTAYECKas JeATENbHOCTH:

- yuacTHe B paboTax 1Mo JOBOAKE H OCBOCHHMIO TEXHOJOTHYECKOro 06opy-
JIOBaHUS U TEXHOJIOTHYECKUX IIPOLIECCOB B XOJI€ NOATOTOBKH MPOM3BOZCTBA HO-
BOH NPOAYKLHH,

- KOHTPOJIb COOJIIOEHNS TeXHOOTHYECKOH NMCUHMIUIAHEI IPH H3rOTOBJIE-
HHH H3JENHH;

- opranu3auys paboYyHX MECT, MX TEXHMYECKOE OCHALEHHEe C pa3Menie-
HMEM TEXHOJIOMHYECKOro 000py10BaHHS,;

- OpraHM3allsi METPOJIOTHYECKOro o6GecreyeHts TEXHOJIOTHYECKHX Npo-
LIECCOB, HCIIONL30BAHHE THIOBBIX METOAOB KOHTPOJIS KayecTBAa BBIIYCKAaeMOH
NPOAYKIHH;

-OBNA#eTh  METOJAMH NpOBENeHHA  KOMIUIEKCHOTO  TEXHHKO-
HKOHOMHYECKOTO aHaNIi3a M) 060CHOBAHHOIO NPHHATUA PEIICHUH, H3bICKAHUA
BO3MOXKHOCTH COKpaLIeHHs LMKIa paboT, cofeiicTBHS MOATOTOBKE NpoLecca X

peanu3aluy C obecneyeHueM HeOGXOﬂHMbIX TEXHUYECKHUX NAHHBIX B MaII.IP]HO-J

CTPOHMTEJIbHOM MPOH3BOJACTBE, HCTIOJIB3YEMBIMH B HIpoLecce TEXHOJIOTHYECKOH
MOJAroTOBKH NPOU3BOACTBA.

1 HopmaTHBHBIE CCBIIKH

B HacTOSAILMX METOAMYECKUX YKa3aHHSX HCIONB30BaHbl CCBUIKH Ha Cile-
LyIOliiie HOpMaTHBHbIE JOKYMEHTBI:

I'OCT 2.301- 68 ECKJI. ®opmarst

IOCT 7505 - 89 IlokoBKM CTajbHble IITaMIIOBaHHBIE. JIOMMYCKH,
TNPHUITYCKH K Ky3HEUHbIE HaIyCKH

TOCT P 53 464 - 2009 OTnuBKH U3 METALIOB U CILUIABOB. JIOMyCcKH
Pa3MepoB, MAacChl U IIPHITYCKH Ha MEXaHUYeCKylo 06paboTKy
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2 CokpameHHs

B HacTOAIMX METOAMYECKHX YKA3aHUAX MPHUMEHEHBI ClleJlyIOlHe CO-
KpaleHMs:

2.1 TIHI — TexHOJOry4ecKas NOATOTOBKA IPOW3BOACTBA.

2.2 TII — TeXHONOrMYECKUH npouecc.

2.3 MIIC — MHOTOLIENIEBOi CTaHOK.

2.4 T'TIC — rubkas npoH3BOJACTBEHHAs CHCTEMA.

2.5 I'IIM — rubxuii pOM3BOJACTBEHHBIN MOIYJIb.

2.6 PTK — po60TH31pOBaHHBIH TEXHOJIOIHYECKHH KOMILIEKC.

2.7 MK — mapnipyTHas KapTa TeXHOJIOTHYECKOro IpoLecca.

3 Ilens KypcOBOIo NpoeKTa

KypcoBoit mpoext BBINONHAETCS U4 3aKpemyieHus, yrnybnenus u
00001eHAs ~ 3HAHHH,  [OJYYEHHbIX  [pH  W3Y4eHHH  JHCLHIUIHH
TEXHOJIOTMYIECKOro LHKIa B paMkax HanpasieHus 15.03.05 Konctpykropcko-
TEXHOJIOTMYECKOe obecrieyeHre MallHHOCTPOHTEBHBIX IIPOU3BOJICTB.

B npoliecce BEINOTHEHHSA KYPCOBOIO NMPOEKTa CTyAEHTHI IIOJIYYaloT HaBbl-
KM CaMOCTOSITEJbHON Pa3paboTKM NpPOrpecCHBHBIX TEXHOJOIHYECKHUX MpOoLEec-
coB, 06eCIeYHBAIOMINX BBICOKYIO NPOU3BOAMTENBHOCTh TPY/AA NPH MHHHMANb-
HOH ce6ecCTOMMOCTH U B 3a[JaHHOM KOJIMYECTBE MPOAYKLHH, peanu3yeMbIX Ha
faze COBPEMEHHBIX TEXHHYECKHX CPEJCTB; Y4aTCs MOJNb30BAThCA CNPABOYHOH
nurepatypoit, TOCTaMu H CpelCTBaMHU BbIYHCITATENBHON TEXHUKH.

Ipu KypcoBOM HpPOEKTHPOBaHHH 0coboe BHHMaHME yjenseTcs o6ocHo-
BaHHIO TPHHUMAEMBIX BAPHAHTOB TEXHOJIOTHYECKHX PEINeHHH: BBIOOpY Map-
mpyTa o6paGoTKH AeTaiu Win c60pku cOOpPOYHBIX €AUHHML; COCTaBY TEXHONO-
rMYECKHX OMEpalyii; THILY H MOJEIH TEXHOJIOIHYECKoro obopyIoBaHHSA H TeX-
HOJIOTHYECKOH OCHACTKH.

4 TemaTHKa KypCcOBOro IPOEKTa

TeMa KypcOBOTO IPOEKTa ONPe/IEseTCs HanpaBlIeHHeM HHANBHyalbHOMH
[OATOTOBKH CTYJEHTa ¥ IO CBOEMY YpPOBHIO JOJDKHa COOTBETCTBOBAThH
[1EpPCIICKTHBAM Pa3BHTHA TEXHHMKH M TEXHOJOTMH KaK Ha MHPOBOM, TaK M Ha
OTeuecTBEHHOM ypoBHe. TeMa J0/KHa ObITh aKTyaNbHOM IS NPEANPUATHS, Ha
6a3e JaHHBIX KOTOPOTrO BBIIOJHAETCS KyPCOBOH IPOEKT.

B o0iieM ciydae TeMa KypcoBOro NpOEKTa MOXKET WUMeTh OJHO M3 cle-
JYIOLINX HanpaBleHHH:




~ l-e HanpaBsetve. PazpaboTka TEXHONOIMUECKOrO nponecca cOopku
U3ENHii (MM 0CTATOYHO CIIOXHOTO Yy3/1a) U TEXHOJOTHUECKOro Nporecca 13-
FOTOBJIEHUS ETAIH;

— 2-¢ dHanpasienue. PaspaboTka IpynroBOro TEXHONOTHYECKOIO Npo-
1ecca M3roTOBACHHS AETaNncH B yCIOBUSX KOHKPETHOTO MPEANPHATHS.

B Teme KypcoBOro NpoekTa MOryT ObITh YKa3aHbl KOHKPETHBIE YC0BMS
peau3alyi TEXHOJOIMHYECKOro MPOLIECCa: B YCIOBHAX NPEANIPHATHS, YCIOBHAX
npumenenus I'TIC, I'TIM, PTK u 1.1

Hexotopele TeMbl KypCOBBIX [POEKTOB MOIYT HOCHTh Hay4HO-
MCCICAOBATEIBCKUI XapaKTep M SBIATHCS NPOJIOIKEHHEM HaYUHBIX HCCICHO-
BaHUH, BBINOJHAECMBIX CTYJIEHTOM B 00J1aCTH TEXHOJIOTHH MAllIHHOCTPOCHHS.

5 3apanue Ha KypCcOBOH NPOEKT

3anaHue Ha KypcOBOH MpPOCKT CTYACHTHI OYHOM (oOpMbI 0oOydeHHUS
ONyyaloT B IEPHOA  MPOXOXKAEHHS  KOHCTPYKTOPCKO-TEXHOJIOTHYECKOMH
NPaKTHKH, a CTYACHTHl 3a04HOM (opMBl 0OyueHHs noaOWparoT Ha CBOMX
NPCANPHUATHAX 110 COTIACOBAHHUIO C PYKOBOJICTBOM M YTBEPXHAAIOT Ha Kadelpe y
PYKOBOAMTENS [IPOEKTA.

Hcxonupie nanHble U1 BBINIOJIHEHHS KypCOBOrO NPOEKTa 1-ro Hampasie-
HUS JOJDKHBI COAEPKATh:

— cnyxebHoe Ha3HadeHUE H3JENHs, Ha KOTopoe (WM Ha y3eld KOTOpPOTO)
pa3pabaTbIBaeTCs TEXHOJIOTHYECKHI LIponecc cOOpKH;
TEXHHYECKHE YCIOBUS U TPEOOBaHUS K H3JEINIO;
cOOpOUHBIH UepPTEX U3ACTHS WIH Y3114,
00BEM BbINYCKa U3JIEITHIA;

—~ PeaJM30BAHHBIA HAa MPEANPUSITHH TEXHOJOTHYECKUH mpolecc cOopku
n3aenus (ysna);

— pabouwuii yeprex JNeTann, Ha KOTOpYIo pa3pabaThiBaeTCsl TEXHONOTHYE-
CKHH mpouece MexaHuuecko oOpaboTKi ¢ TEXHHUCCKHMH TpeOoBaHUAMHU (1e-
Talb JOJDKHA BXOAHTH B M3JICJIHE WM Y3CJ, HA KOTOPBIE NIPOEKTHPYETCS TEXHO-
JIOTHYECKHMI niponiecc cOOpKH);

— 06beM BblITycKa AeTaneit;

— NCHCTBYIOLMI HAa TPEANPUATHU TEXHOMOTHYECKHH MPOLIECC MCXaHHU-
qyeckoi 00paboTkH aeTanu;

~ JlaHHbie MO0 000PYAOBAHHUIO, TEXHOJIOTHYECKOH OCHACTKC M PEXYIIEMY
HHCTPYMEHTY, MepCIIeKTUBHBIE VISl IPHMEHCHHUS B Pa3pabareiBaEMOM TEXHOJO-
I'HYECKOM TIpoLecce.

Wcxonubie aaHHbIC Ul BBIMOMHEHHS KYPCOBOTO MPOEKTa 2-ro Hampsie-
HHS LOJDKHBI CONEPXATh!
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— paboume 4epPTEKU IPyMIbl JeTaleH C TEXHHIECKAMH TpeGOBAHHAMH K
HX H3TOTOBJICHHIO;

— NporpamMMy BbIMycKa AeTaeil rPyIIsl ¢ yKasaHueM 06beMoB BITyCKa
OT/IeTBHBIX JieTalel, BXOAAIMX B TPYIIIY;

— TeXHOJOrHYeCKHE MPOLECCHl M3TOTOBNEHHA NeTalef, HCMOJb3yeMble
Ha [peNPUATHH;

— [aHHbIE MO CYIECTBYIOMMM METOJMYECKUM MaTepHaliaM M CHCTEMaM,
NpUMEHSEMbIM Ha TIPEANPHATHH JUIA TPYNIMPOBAHHSA ACTanCH, 06paboTkH co-
CTaBa rpyIII ¢ HCNOIb30BAHHEM PYYHBIX H aBTOMATH3UPOBAHHBIX METO/I0B;

— JlaHHbIE TI0 OpPraHU3alUM YYacTKOB IPYMIIOBOr0 NpOM3BOACTBA (cyme-
CTBYIOUIMX H NEPCIIEKTHBHBIX);

— JIaHHBIE N0 060PYNOBAHUIO, TEXHOJIOTHYECKOH OCHACTKE M PEXKYILEMY
MHCTPYMEHTY, NEpPCTIEKTHBHbIE /UL IPUMEHEHHSA B pa3pabaThIBa€MbIX TEXHOIIO-
THYECKHUX Mpoleccax.

B ofmem ciydac 3aaHMeM Ha KypCoBOii IOEKT sBisercs paspaborka
TeXHHYECKH M SKOHOMHMYECKH OOOCHOBAHHOIO TEXHOJIOTMYECKOro rnponecca
M3rOTOBJCHMA M3fENHs ¢ MoapoOHOH mpopabOTKOH Y3NOBBIX BONpPOCOB,
onpenesAHX ero 3¢p$eKTHBHOCTD.

CopepxaHue KOHKDETHOrO 3ajlaHHs Ha KYpPCOBOH NPOEKT 3aBHCHT OT
CcTerneHH NpopaboTKy AaHHOTO BONPOCa Ha NMPEeANPHATHH M JIOJDKHO y4HTHIBATH
NepCIEeKTHBEI Pa3BHTHA MPEATPUSATHA.

3ananne Ha KypcoBO# NpOEKT OhOpMIAETCA Ha OTAeNbHOM Onanke,
yTBEpKIAeTCS 3aBefylomM Kageapol TEXHONOrMH MAlIAHOCTPOCHHA H
[IOMEIAeTCs B PaCYETHO-TIOACHATENBHYIO 3aIIHCKY [OCIIe THTYILHOIO IMCTA.

6 CopepxanHe KypcoBOIo NpOeKTa

KypcoBoii mPpOeKT COLAEPKHT:

— WJUTKOCTPATHBHYIO YacTb;

~ TOSCHHUTEJIBHYIO 3aIHCKY;

~ TEXHOJIOTHYECKYI0 NOKYMEHTAUHIo (B TPHIOKEHHH K PpacyeTHO-
NOACHHUTENBLHOH 3aITHCKE).

6.1 UnarocrpaTHBHASA YaCTh KYPCOBOI0 NPOEKTa

VInmocTpaTHBHAas 4acTh IIPOEKTa BHINONHACTCA Ha 3-X nucTax popmara
Al. Conepxanue 3TOH YacTH 3aBUCHT OT TEMATHKH KYpCOBOTO IIPOEKTa.

WnniocTpaTuBHAas 4acTh KypCOBOIO IPOeKTa 1-ro HanpasileHHs COAep-
XKHUT:

~ uyepTex omepalyy cOOpKH U3ZeNHa WM y3na — 1 nucT;

~ KapTy TEXHOJOrMYeCKOro MapuIpyTa H3TOTOBIEHUS AeTaly — | JIHCT;

— yepTexH onepauuii MexaHugeckoi 06paboTku fetany — 1 JIuCT;
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WiutroctparuBHas 4acTh KYpCOBOTO [IpOEKTa 2-ro HanpaBieHHs cOAep-
HKHT:

— yepTex KOMIUIeKCHOH netay — 0,5 nucra;

~ KapTy TEeXHOJOIHYecKOro mapupyrta (rpynnoBoro WiH €AMHHYHOTO)
M3rOTOBNEHHUA AeTanu (rpynnsl getanei) — 1 aucr;

~ YEPTEX IPYMNOBBIX WIM €IMIHYHBIX ONepaLui MexaHudeckoi obpa-
6OTKH (A8 TpyMNIisl AeTaNeH UM s NPEACTaBUTENs Ipynnsl) —~ 1,5 nucra.

B npunoxenusix npuseieHbl obmue Tpebosanus K oGOpMIIEHHIO HILTIO-
CTPaTHBHOHN YaCTH MPOEKTA.

6.2 TlosicHUTEILHAS 3AMHCKA

[NosicuutenpHas 3anucka ([13) gomkHa 060cHOBBIBATE ¥ MOATBEPXKAATH
NpaBUILHOCTH MPHHATHIX PEUIEHHH, COAEPKATh PACUETHBIE U IPYTHe MaTepua-
JIBI TI0 BCEM PAcCMATPHBAEMBIM B POEKTE BOMPOCAM.

I13 umeer obbem 40-50 crpanuu U odopmisercs Ha nucrax A4 co
mrramroM, B cootBerctBuu ¢ ECKZI (TOCT 2.301). Kak npasuio 3amucka
nuiercs ¢ AByX cropoH iucra. C cornacus pyKOBOJUTENS IIPOEKTA H
sapeayouero kadeapoi [13 Moxer ObITh BhIMONHEHa B pepakTtope Microsoft
Word ¢ COOTBETCTBYIOIIIUM H3MCHECHHEM €€ 00bema.

JIns KypCOBBIX [MPOEKTOB 1-ro HanpaBleHHS MOACHUTENbHAS 3aMHCKa
BKJTIOYAET:

1. TurynbHsiii TUCT (MpUnoxenue A).

2. 3ananue Ha KypcoBOM MpoekT (npunoxenue b).

3. Pedepar (06bvem I13, koa-Bo Taluinl, pUCYHKOB, MEPEYEHDb YEPTEKEH,
NPUIOKEHUH, KPaTKas XapaKTEPUCTHKA U PEe3yibTaThl paboThl) (mpuiioxkenue”’
B).

4. Conepxanue.

S. Beeneuwue.

6. HopMaTHBHBIE CCBUIKH.

7. Pa3paboTka TEXHONOTHYECKOro fpouecca cOopkH uznenus (y3na):

7.1 CnyxeOHOE Ha3HAYCHHE U3RENHA.

7.2 AHau3 TEXHOJOTMYHOCTH KOHCTPYKIIUKU U3JEMHSL.

7.3 AHaJiM3 CYLIECTBYIOLIEr0 TEXHOJIOTHUECKOro nporecca cOOpkH u3je-
nusl.

7.4 Pazpaborka cxeMbl COOpKH u3aenus (y3na).

7.5 Onpenenchuue Meroga cOOPKU Ha OCHOBE pacdycTa OCHOBHOM pasmep-
HOM LIEMNH.

7.6 BpiGop TeXHONOrHUEeCKOro 060py10BaHMA H OCHACTKH.

7.7 OnpenesieHHE pexMOB U HOPMHUPOBAHUE COOPOYHBIX ONEPalIHii.

8. Pa3paboTka TEXHOJOrHYECKOrO Npolecca MeXaHH4eckod obpaboTku
JIETATH:

8.1HaznaucHue, KOHCTPYKLHMS ACTaNH.

8

i A e o WD T v

s .

oy T

o AT -

8.2 AHaJIH3 TEXHOJOTHYHOCTH KOHCTPYKIHH JETaJIH.
8.3 OnpepelieHne TUINA IPOU3BOACTBA.

8.4 Bpibop 3aroTOBKH.

8.5 BpI60p TeXHOJNOTHIECKHX 0a3.

8.6  Brifop BapHaHTa TEXHOJOTHYECKOrO MapluIpyTa H3rOTOBJICHHUS Ae-

TallH.

8.7 BbiG0op METAIIOPEXY KX CTAHKOB.

8.8 Pacyer npumycKoB.

8.9 OrmpeneneHNE PEXHMOB PE3AHH.

8.10 TexHuYeCKOe HOPMHPOBAHHE.

8.11 OmpeneneHue OCHOBHBIX TEXHHKO-DKOHOMHYECKMX [OKa3aTeNeH

paapaGOTaHHoro TE€XHOJIOTHYECKOro npouecca.

9. 3axioyenne (OCHOBHbIE Pe3ynbTaThl paboTEI, BIIIOUAs NPEUIOKEHHUs 110
UX peatu3aluHy).
10.CycoK HCNONB30BAHHEIX HCTOYHHKOB.
11. IpuinoxeHus.
11.1 THTYTBHBIH JHCT KOMIUIEKTA TEXHONOTHYECKOH I0KyMEHTALHH;
11.2 MapuupyTHble KapThl TEXHONOTHYECKOro Mpouecca cOopku M3HENUs
(y3na).
11.3 MapliupyTHbIE KapThl TEXHOJIOTHYECKOro mpolecca MexaHH4YecKoi 00-
paGoTku aeranel.
11.4 OnepatyoHHbIe KApThl MEXaHHYeCKOH 06pabOTKH LeTanci.
11.5KapTsl 3CKH30B.
11.6 KapTsl HaaIku HHCTPYMEHTOB.
11.7 KapTsl KoXMpOBaHHS HH(POPMALIKH.
JUIs KypcOBBIX TNPOEKTOB 2-TO HANpaBJIeHHs MOACHHTENbHAs 3aMKCKa

BKJIHOYAET:

1. TutynsHbii JUCT (MpHIOXKEHHE A).

2.3anaHue Ha KypCcOBO#f IPOEKT (TIpuiIoxeHue B).

3. Pedepar (o6bem PII3, kos1-Bo Tab/uLL, PUCYHKOB, IIepeHeHb YepTexei,
TpHII0XKeHuH, KPaTKas XapaKTepPHCTHKA H pe3ynbTaThl pabotsr) (pu-
noxenue B);

. Conepxanue.

. Beepenwue.

. HopmaTuBHEIE CCBHUIKH.

Paspa6oTka IPYIIOBOrO TEXHONOTHYECKOTO NPOLIECCA M3TOTOBJICHHS

JleTanel rpynmbl:

7.1HoMeHKI1aTypa NeTaleH.

7.20npezenen e U aHAIU3 COCTaBa IPYIIBI JeTaneH.

7.3PaspaboTka KOMILIEKCHOM NeTalH.

7.40mnpejeneHne THIA IPOM3BOACTBA.

7.5Bsi60p 1 pa3paboTKy KOMILIEKCHOH 3arOTOBKH.
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7.6Bpib0op MeETaIOPEeXYIIHX CTAHKOB, npucnocobieHu, pexyiero
U3MEPUTETHHOTO HHCTPYMEHTA.

8. Pa3paGoTka TEeXHOJIOTHYECKOTO TpolLlecca W3rOTOBICHHS JeTaly-

NpefcTaBUTes:

8.1MeTtonuka oTbopa AeTanu-npeacTaBuTens.

8.20nucanue aeTanu-rpencTaBUuTeNs.

8.3 AHAJIM3 TEXHONOTHYHOCTH JeTanu-IpeiACTaBUTEN.

8.40mnpezeneHue THIIA IPOMU3BOIACTBA.

8.5MeTtoauka pa3paboTKi eIMHHYHOrOo TEXHOJOTHYECKOro rnpouecca Ha
6a3e rpynnoBoH TEXHOJIOTHH.

8.6BBI6Op 3aroTOBKH.

8.7BEI60p TEXHOJIOTHYECKOTO MaplupyTa H3rOTOBICHHA AETANIH.

8.8Bri60p 060pynOBaHMs.

8.90mnpeneneHye NPUITYCKOB.

8.100mnpenesicHIE PEXXUMOB pe3aHUs.

8.11Texnuueckoe HOpMHPOBAHHUE.

9.3akmo4yeHne (OCHOBHBIE Pe3yIbTaThl paboThI, BKIOYas NPETOKEHUS
110 UX pealH3aluH).

10.CrnMcoK UCIOJIb30BAaHHBIX HCTOYHHKOB.

11.ITpunoxeHus:

11.1TUTYIBHBIN JIMCT KOMILIEKTA TEXHOJIOMHYECKOM JOKYMEHTAlINH,

11.2.1MapupyTHble KapTs! FPYIIIIOBOr0 TEXHOJOTHYECKOro npoiecca.

11.30nepalroHHbIe KapThl IPYIIIOBBIX ONEpayii.

11.4KapThl 3CKH30B Ha PYIIOBLIE ONIEPALIHH.

11.5.1KapThl HaagKu HHCTPYMEHTOB Ha IPYNIOBbIE ONEPALUH.

11.6 Kaptsl koaupoBaHus MH(GOPMALMH [10 IPYNIOBBIM TEXHOIOTHYE-
CKHM OIlepallHuAM.

11.7MapiupyTHble KapThl eMHHYHOIO TEXHOJIOrHYECKOTO mpouecca u3-
FOTOBJIEHHS AETANM-TIPEACTABUTENS.

11.8KapThl 3CKH30B.

11.9 KapTsl Hanagk1 HHCTPYMEHTOB.

11.10 Kaptbl KogupoBaHHs HHGOPMALHH.

7 MeToaAHYECKHEe PEKOMEHRALHH MO BBIMOJIHEHHIO CTPYKTYPHBIX
3/1eMEHTOB KypCOBOI'0 POEKTa

7.1 Beenenue

Bo BBeJIeHMH PacCMaTPHBAKOTCA OCOGEHHOCTH COBPEMEHHOrO 3Tama pas-
BUTHS MAlIHHOCTPOEHHs KakK 6a30BOH OTpaciu X03sHCTBEHHOrO KOMILIEKCa, B
TOM YMCIIE [IEPCHIEKTUBBI Pa3BHTHS Toif oTpaciu, k pabote B KOTOPOMW TOTOBUTCS
BBITYCKHUMK JAHHOro Hanpabnenus. IIp HaNMCAaHWH BBEACHUS HCIIONB3YIOTCS:
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uHbOpMalys eXKETOHBIX MOCIAHHH MNpPe3UJeHTa, CTaThbH raser, JKYypHAJIOB,
HHTEpHET-CaHTOB.

7.2 HopmaTHBHbIE CCHUIKH

Anement «HopMaTuBHBIE CCBUIKMY BKItoyaloT B [13, ecu B TekCTe NaHbl
CCBUIKA HA HOPMAaTHBHEIE JOKYMEHTBI.

DeMeHT HAYyMHAIOT €O c1oB «B HacToslleM KypCOBOM MpOEKTe
HCIONB30BaHbl CCBUIKH HA CIEAYIOLHe HOpMAaTUBHbIE JOKYMEHTEI. .. ).

B mnepedne CCHUIOYHBIX HOPMATHBHBIX JIOKYMEHTOB yKasblBAIOT MOIHbIC
obo3HaueHHs OTHX JOKYMEHTOB C LubpaMH roja NPHHATHA H HX
HAUMEHOBaHMA, pasMelas O3TH JOKYMEHTbl B TIOPAAKE BO3pacTaHUs
PerucTpalMoHHBIX HOMEPOB H 0603HaYeHAA.

7.3 Pa3pa60oTKa TEXHOJIOTHYECKOro npouecca cOopKH H3eus (y3aa)

Cryowebroe nasrauenue usdenus. Brispnenue ciyKeGHOTO HasHAueHHs
MAaIIMHB] HAYHHAIOT C H3YYEHMS TEXHOIOTHYECKOTO NPOLecca, A BbIMOTHEHMS
KOTOPOTO OHa MpeJHa3HayeHa, ¥ MPORYKLHH, KOTOPYIO OHA JOJUKHA POH3BO-
IUTb. .

B opMyTMpOBKe CIY)KeGHOrO Ha3HAYECHHs MAIUMHBI JOJUKHA OBITH OT-
pakeHa He TONbKO OOIIas 3aj1a4a, [UIs PelleHHs KOTOPOH OHa Mpe/iHasHaueHa,
HO Y JaHHblE, KOHKPETH3UPYIOLIKE H YTOYHSIOLHE ee.

Ananuz mexHono2UUHOCHIU KOHCMPYKYUU U30ENUA.

AHanu3 TEXHOJOTMYHOCTA KOHCTPYKIMH M3JIENHs MPOBOJAT C TOYKH
3peHHs 3aTpaT XKMBOTO M OBELIECTBICHHOTO TpyJa Ha €ro W3roTOBJICHHE,
BO3MOXXHBIX NpH PpasHbIX BapHAHTAaX KOHCTpyKuuM wu3jenus. [Ipu stoM
BHECEHHE W3MEHCHHH B KOHCTPYKIMIO HE IOJDKHO yXyJILATh Ka4eCTBO U3JeNHs,
oBecreyeHne KOTOPOro SBMAETCA HEIPEMEHHBIM YCJIOBHEM.

Ananuz cywecmeyioujezo mexHoIo2u4ecko20 npoyecca coopku u30enus.
JlanHbiii  pa3ien BBINOJHAETCS NpH Hamuyuu Gasosoro (3aBoACKOro TII
cGopku).Ilpu ananuse Gasoporo TII cGopku u3zenns HEOGXOAHMO OLCHHTH
CTeneHp €ro COOTBETCTBHMS 3ajaye JOCTHXEHHS OSKOHOMHYHBIM IyTEM
COOTBETCTBUS COOPAHHOTO M3[ENHs ero ciyxeGHOro HasHauenuto. [lis sToro
TEXHOOrMYecKH il TIpoliece ROKEH ofecednBarh, npexJie BCero, cobmoeHuHe
TeXHHUeCKHX TpeGOBaHKMH K M3MEeNHIO IPH MHHUMAJIBHBIX 3aTpaTax Ha cOOpKy H
IPH BHICOKOH IPOH3BOAUTENBHOCTH IPOM3BOACTBEHHOTO NIPOLECCa.

Paspabomka  cxemwt  cbopku  y3na  usdenus  (ysna).Paspabotky
110CNIe10BATEbHOCTH COOPKH HAUMHAIOT C MBICIEHHOIO PacuJIEHEHHS WU3JENHsi
Ha CBOpOUHBlE EAMHUIBL Y3JIbI, TIOMY3/bl, KOMIUIEKTbl. CHavala HameyaioT
nociea0BaTeIbHOCTh 00mmell cOOpKU H3Zesns, 3aTeM OTACHBHBIX COOpOYHBIX
eIMHHULL.

[MocnenoBaTenbHOCTh COOPKH M3/Ienusi TIOKA3BIBAIOT B BMJE CXEMbI
cOOpKH.
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Onpedenenue memoda c6OPKU KA OCHOGE pacuema OCHOBHOU pasmepHot
yenu. Bbi60p MCTONOB OCTIKEHUA TPEOYEMOl TOUHOCTH M3E/HA MOXKET ObITh
CAeNaH B pesyjbTaTe pacdeTa pa3MepHBIX Uerel ¢ 3aMBIKAIOIMMK 3BEHBAMH,
TOYHOCTH KOTOPBIX 06YCIOBIEHA TEXHHYECKAMH TPEOOBAHUAMH K H3/IETHIO.

IpH OTCYTCTBHH JAHHBIX O TpeOyeMO TOYHOCTH COCTABIIAIOMIMX 3BEHBCB
pacdeT pa3MepHOli LeMH CBOAAT K BBIOOPY SKOHOMUYHOIO METOAA NOCTHKEHHA
TpebyeMoit ~ TOYHOCTM  3aMbIKAIOWEr0 3BEHA M pacyery  JOIyCKOB,
OTpaHUYMBAIONIHX OTKJIIOYEHHE COCTABJISIONIMX 3BEHBEB.

Buibop mexnonozudecko2o 060py00SaHus u OCHACMKU. Obopynosanue
COOpOUHBIX 1€XOB M YYacTKOB YCIOBHO pasieNsioT Ha ABE [PYMIbL
TEXHOJIOTHYECKOE, IP3/AHA3HaYEHHOE HENIOCPEICTBEHHO U1 BHINONHEHHs paboT
MO pPa3NHYHOMY CONPSKEHHMIO JeTaleil, WX PEryJMpOBKE M KOHTPOMO B
npouecce y3noBoii K obuel cOOpKH; BCTIOMOraTeNbHOE - I MEXaHH3aUHH
BCTIOMOTATeNIbHEIX PaboT.

TexHoIOrMUeckoe OCHalleHMe BKmoyaeT B cebs obopynosauue,
pa3MuHble TPUCIIOCOGNEHUs, CPeICTBA MEXAaHH3aUMH W aBTOMATH3aLHH,
MEpHTENBHBIH H PeXYLLUH HHCTPYMEHT.

OGopynoBaHueM  NpH  py4HOH  cOopke — ABISETCA  BEPCTak.
Tpucriocobenus pasAENAOT Ha YHHBEPCAIbHbIE H CHEUUANbHBIE. ITepBre
MoryT GbITh TpUMEHEHbl Ha JIKOOOH ONepauuH, a BTOpbIE MPOEKTHPYIOT H
M3rOTOBNSAIOT JUI KOHKpETHOH omepauuu. TuIb! NMpHBOAa MpUCHOCOOICHUHA
MOAPA3NeNAOT Ha MEXaHWYECKHMe, THAPABIMYECKHE, [THEBMATHYECKHE H
nHeBMoruApaBiuyeckye. IIpucrnocoOnenus B 3aBMCHMOCTH OT Ha3HaYeHHA
MOXHO pa3fie/uTh Ha CieAyIOllHe IPYNIbL 32XHMBI, KOTOpbIE CIyXaT Ans

3aKpelUieHds CcoGHpaeMbIX W3nenuii, COOpPOYHBIX ENMHMI MIIM JeTaneid B ¢

TpeGyemoM st COOPKH TOJIOKEHUM, TNPHAAHHSA YCTOHYHBOCTH CcHOpPOUHOH
enuHuIe M obnerueHus ee COOPKH; YCTAaHOBOYHbIE, NPEJHA3HA4YCHHBIC IUIA
NPAaBUILHONH M TOYHOW YCTAHOBKM COEJMHSEMbIX AeTaled WiK cOOpOYHBIX
IMHMI] OTHOCHTEJILHO APYT APYra, 4TO TapaHTHpYeT Moiy4eHHe Tpebyembix
pa3Mepos B COOPOYHBIX UEMNsx; pabodne, WCMONB3yeMble NPH BBIOIHEHHH
OTHeNBbHBIX ONEpAlMid  TEXHONOrMYeckoro mpouecca cbopkwu, Hampumep
BANIbLEBAHKUA, 3alPECCOBKH, TOCTAHOBKA M CHATHS MPYXHH H  T.A;
KOHTpPOJIbHbIE, H3TOTOBJIEHHBIC NPUMEHHTENBHO K KOH}HUIrypauuH, (opmam,
pasMepaM M JIPYrMM OCOOEHHOCTSM MpOBEPACMBIX CONpPSDKEHUH COOPOYHBIX
eNMHHMIL ¥ H3NENHH JNA  KOHTPOIA  KOHCTPYKTHBHBIX — MapaMeTpos,
[0JTyJaloLMXcs B mpouecce COOpKH.

Onpedenenue pejcumos U HOPMUPOSAHUE cbopounvix  onepayuil.
Hopmuposarue TII COCTOUT B ONpe/eNEHHH BENHIHHbI LITYYHOTO BPEMEHH 1UIA
kaxnoii  omepaumu  (IPM  MAacCOBOM  NPOM3BOACTBE) M IUTYYHO-
KaJIbKYJIS1IHOHHOTO BpeMeHH (NPH CepUHHOM M EIMHMYHOM IPOH3BONCTBE).
[Ip# HOpPMUPOBaHMHM HEOOGXOIMMO YYMTHIBAT THII IPOM3BOACTBA, CIOKHOCTH
M3/eMHil, YCIOBHs BBIIONHEHHs paboTsl. HopMO# BpeMeHH Ha3bIBAeTCA BpeMs,
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YCTAaHOB/IEHHOE HA NPOW3BOACTBO EJMHHIbI NPOJAYKUUHM WK [UIA BLITONHCHAL
[1POU3BOJICTBEHHON ONepalHy.

HopMaTHBsI BpeMEHH yCTAHABIHBAIOT CIIE/yIOLIHME NOKYMEHTBI:

- OCT 4.I0.050.016 Hayunas opranusauus Tpyda. Hopmuposanue
MOHTaXHBIX paGoT. HOpMBbI LITYYHOrO BPEMEHH.

- OCT 4I0. 050.018 Hayunas opranHusaumus tpyna. Hopmuposanue
c6opounsix pabot. HopMaTuBbl BpEMEHH (YKpynHeHHbIE).

7.4 Pa3pa6oTKa TEXHOIOTHYECKOr0 MPOLECCa H3TOTOBJICHHSE 1eTAIH

Hasnauenue, xoncmpykyus demanu. CiyxebHoe Ha3Ha4YeHHe [CTaju
W3y4aeTcs 1o YepTexkaM AETallM U H3AE/HS, B COCTAB KOTOPOro OHa BXOAHT.

Tpu 3TOM HEOGXOAKMO BEIABHTH HE TONBKO (yHKUMH, KOTOpBIE JOIDKHA
HCIIONHATH JeTaTb, HO ¥ (yHKLMH ee noBepXxHocTeil. CiietyeT BBIACHHTb, KaKue
[OBEPXHOCTH ~ [ETANM  ABISIOTCA ~ MCTONHMTENBHBIMH, ~OCHOBHBIMH M
BCIIOMOTaTe/IbHBIMH 6a3aMH, cBoBoIHbMH. Onucanue CIyKeGHOro Ha3zHaueHH
JETAIM JOJDKHO OBITb BKJIIQUEHO B PACUETHO-TIOACHUTENIbHYIO 3aMHCKY. AHanu3
COOTBETCTBHS TEXHHYECKHX TpeGOBaHMA M HOPM TOUHOCTH CIyXeGHOMY
HAa3HAYEHMIO JETANH IPOBOJAT B KaUECTBEHHOM U KOJIHIECTBEHHOM aCMEKTaX.

Ananus MeXHONOZUYHOCMY ~ KOHCMPYKYuu demanu. AHanus
TEXHOJOTMYHOCTH KOHCTPYKUHM J€TalM BeleTCs C UEBI0  BbIABICHUA
BO3MOXHOCTell ee M3roToBjeHHs Oonee 3KOHOMHYHBIM IYTEM 3a CHET
M3MEHEHHS KOHCTPYKLHMH, HO MpH 00sS3aTeNbHOM YCIOBHM COXPaHCHHA e
xayecrsa. TeXHONOrMYHOCTh KOHCTPYKUMH AETAIM JODKHA ObITh OLEHeHa
KaYeCTBEHHO M  KOMMYECTBEHHO 4epe3  IIOACYET  COOTBETCTBYIOLMX
K0>(PUIMEHTOB W TEXHOJOTHYECKOH CeOecCTOMMOCTH Oe3 ydera 3aTpaT Ha
martepuan.

Onpedenenue muna npousgoocmea. THI IPOU3BOACTBA XapaKTepU3yeTcs
K03(DHUMEHTOM 3aKPErUIeHHs ONepalui 32 OfHUM pabo4ynM MeCTOM HJIH
eauHuIel obopyaoBaHus. THI MPOH3BOJCTBA ONpPEAENIAETCS K03 HHLIHEHTOM
3aKpEIUIeHUs OTepaluy

K!a =-Q_!
Pm
rae Q — YMCIO pasIMYHBIX ONepalHii;
P, — uucno pabo4yMX MECT, HA KOTOPHIX BLIMOJIHAIOTCA JAHHBIC

oleparyH.

Buibop 3acomogku. TNaBHBIME (aKTOpaMi, OT KOTOPBIX 3aBHCHT BBIOOD
¢cnoco6a MoNyYeHHs 3arOTOBKH, ABIIOTCA: KOHCTPYKTHBHEIE QOPMbI rOTOBOH
JeTaNy; MaTepuaJl, U3 KOTOPOTO JOJDKHA OBITh H3rOTOB/IEHA €T, PAa3MEpDI H
MAacca 3aroTOBKH; KOJMYECTBEHHBIH BHIYCK A€Tajiel B eXNHHLYY BPEMEHH H 110
HEeU3MEHsAEMOMY 4epTexy; CTOMMOCTh MojyabpuKara, HCIONb3yeMOro i
10Jly4eHHs 3ar0TOBKH; TEXHONOTHYECKas CebeCTOMMOCTD MOJIYCHHS 3ar0TOBKH
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U36paHHBIM CIOCOGOM; PacXoJl MaTepuana M TEXHONOTHYeCcKas CebecToMOCTh
IIpeBpaLIeHHs 3ar0TOBKH B FOTOBYIO AETallb.

Jlns n36panHoro croco6a Mojly4eHus 3aroTOBKH €€ KOHCTPYKLHS J10/DKHA
GBITh TEXHOJOTHYHOM, 4TO TpeOyeT NMpOBEACHHS aHAIH3A.

KpuTepreM OKOHOMMYHOCTH — u3bupaemoro —crocoba  nomyuenus
3arOTOBKH CIYXHT €€ TeXHONOTHuecKas ceGecTOMMOCTb, JIOMOIHEHHAA
3aTpaTaMK Ha M3rOTOBJIEHHE JETANH.

Boibop mexuonozuueckux 6as. O60ocHOBaHHE BBHIOOPA TEXHOTIOIMYECKHX
Ga3 BexyT B Ba 3Tana. CHayana BhIGMpatOTCs 6a3sl it 06paGOTKH 3ar0TOBKH
Ha GOJBUIMHCTBE OMEpaLuii H MonyyeHus Haubojee OTBETCTBEHHBIX PasMEpOB
neTany. 3aTem BbIGUparoT 6a3bl 415t 06PabOTKH 3arOTOBKU Ha NIEPBO# Onepauuy
(nepBbIX ONEpaLMAX).

Ilpu BmiGope 6a3 ans 06paboTky 3aroToBKH Ha GONBLIMHCTBE ONEpauuit
HeoOXOJMMO BBISIBHTL (YHKLHMH ITIOBEPXHOCTEH JA€Talu M IPOAHAIM3MPOBAThH
pa3MepHbIe CBS3H MEX/Ly HUMH, THKTyeMble CTyKeGHbIM Ha3HAYCHHEM AETalH.

Bolbop 6apuanma mexHoNOZUYecKo20 Mapuipyma u32omoenesus Oemanu.
Buibop cnocoGoB M 0GOCHOBAHHME KONMYECTBa MepexoyioB mo obpabotke
TI0BEPXHOCTEH 3arOTOBKH NPEOTpENENseT CTpeMIIeHHe MPEeBPATHTEL 3aroTOBKY
B JeTalb CaMbiM KOPOTKMM HM OKOHOMHYHBIM ITyTeM. BriGop cmocoGor n
cpencTs it 0GpaGOTKM KaXHOH TOBEPXHOCTH 3arOTOBKA BEAYyT B
HampaBeHuH, OGpaTHOM XOJy TeXHOJNOTHYEeCKOro mnpouecca (OT TroToBOH
[eTanu), H HA4YMHAIOT C HAaXOX/EHHS TaKoH TEXHONOrHYECKOH CHCTeMbI,
KOTOpasi MO3BOJSET SKOHOMMYHBIM IyTeM JOCTHYh HeoOXOmuMOoe KavecTBO
MaTepuaza M T[eOMETPUYECKYI0 TOYHOCTh peTand. OOpaboTKy 3aroToBKH
OOBIYHO HAYMHAIOT C TMOATOTOBKH TexHojorudeckux 6a3. Ilpu ostoMm
Ga3upoBanHe 3aroTOBKM 110 Heo6pabOTaHHBIM IOBEPXHOCTAM B HANPABIECHHH
BBIZIEP)KMBAEMBIX Pa3MeEPOB JIOMyCKAETCs IMIIb OJUH pas.

B Hayajle TEXHOJIOIHYECKOr0 Mpolecca C 3arOTOBKH  YIAIsIOT
HauboMBIIME MPHUIYCKH, YTO CIHOCOOCTBYET MEpepacrpefieieHHio OCTaTOYHbIX
HATIpSOKEHHI B MaTepHaie 3arotosku. Ha nocsegosaTensHOCTh H KOMHYECTBO
57ar0B 06pabOTKK MOBEPXHOCTEHN 3arOTOBKH BIHUAIOT TEPMUYECKAS M XMMHKO-
Tepmuyeckas oOpaborkn. HameueHHas nocneoBaTeNbHOCTD obpaboTku
[10BEPXHOCTeH 3aroTOBKH [03BOJISET COCTaBUTh MApUIPYT TEXHOJOTHYECKOro
NpOLECCa H3TOTOBNEHHS [eTANH B BMAE CIIHCKA TIEPEXONOB C COOMOICHHEM
M0C/IEA0BATENBHOCTH MX BBINOJIHEHHUS.

Buibop memannopesicywux cmaukog SBISAETCA OINHOH M3 BaKHEHLIMX
3a7a4 NIpH pa3pabOTKE TEXHONOrMYECKOro Nporecca MeXaHu4eckoi 06paboTku
3aroTOBKH. Or IpaBUJILHOIO €ro Bbl60pa 3aBUCUT IIPOU3BOAUTEIILHOCTD
H3rOTOBJNCGHHS  JETalM, OJKOHOMHOE MHCIIOJNIb30BAaHHE  [IPOM3BOACTBEHHBIX
nomaneif, MEXaHM3alHMU ¥ aBTOMATH3allHy PY4HOTO TPY/a, 3JIEKTPOIHEPTHH U
B UTOTe CeOECTOMMOCTD U3LEMHUS.
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B 3aBUCHMOCTH OT 0OBEMa BBIMYCKAa HM3JENHil BHIOMPAIOT CTAHKH MO
CTEMeHH CHELMANIM3aUMH | BBICOKOH MPOM3BOAMTENLHOCTH, @ TAKXe CTaHKH C
YHCIOBBIM NporpamMMHbiM  ynmpasieduem (UITY), mHoroueneBble CTaHKH
(MIIC), crocoGHble COBMeIIaTh B OJHOH TEXHONOTMYECKOH —ONepaliH
pa3Ho06pasHble METObI M BHABI 06paboTku.

Br160p KaX0r0 BU/a CTAaHKA JOJIKEH ObITh 3KOHOMHYECKH M TEXHHYECKH
00OCHOBaH.

IIpu BbiGOpe HEOOXONMMO JaTh KPaTKOE OMHUCAHME MOJeNel CTaHKOB,
NpPUMEHSEMBIX B  TEXHOJIOTHYECKOM [Ipoliecce, yKasaTh MNPENIOYTeHHe
BHIOPAHHO# MOJIENIH CTaHKA 110 CPABHEHHIO C IPYTHMHU aHAIOT HYHBIMH.

XapakTepusys BbIOpaHHBIE MOJENH CTAaHKA, MOXHO OrPaHHYMBATLCA
KpAaTKOH MX TEXHHYECKOH XapakrepucTHkoi. Ecnu BbIOpaHHbIE CTaHKH
ChelManbHble MM CHELMaTH3UpOBaHHBIC, TO  CNEAYeT ONHMCaTh  HX
MPUHLHIHATLHYIO CXEMY.

Ilpu BbIbOpe CTaHOYHOrO O0OOPYHOBaHMS HEOGXOAHMO YHHTHIBATH
cleftytouiee:

- XapakTep NPOU3BOJACTBA;

- MEeTOMIB! HOCTIDKEHHUs 33JaHHOM TOYHOCTH NIpH o6paboTke;

- HEOBXOAUMYIO CMEHHYIO (MM YaCOBYIO) IPOM3BOAUTENLHOCTS;

- COOTBETCTBHE CTaHKa pa3MepaM JETallH,

- MOLIHOCTb CTaHKa;

- yIO6CTBO yIpaBleHUs U 00CTY)KMBaHMs CTAHKa,

- rabapuTHbIE pa3Mephbl U CTOMMOCTh CTaHKa;

-  BO3MOXHOCTb OCHAIlEeHHS CTaHKa BBICOKONPOM3BOJIHMTEIbHBIMU
IpHCTIOCOGICHHAMH H CPEICTBAMU aBTOMATH3ALMK H MEXaHH3aIHH;

- KHHEMaTH4yeckHe JaHHble CTaHKa (AMama3oHBl IOJAuYM, YacToTa
BpamieHHs WNHHAENS ¥ T.1.).

[pu BEIGOpE CTaHOUHOTO 060PYAOBaHHs HEOOXOAMMO TaK)Xe y4HTHIBATH
COBPEMEHHBIE JOCTHXEHHS OT€4ECTBEHHOI0 K MUPOBOTO CTAHKOCTPOECHHS.

Buibop npucnocobnenus. Tlpy paspaboTke TEXHOJIOrHYECKOro Ipoiiecca
MexaHHueckoii 06pabOTKH 3aroTOBKH HEOOXOAMMO TMpaBHILHO BbIOpaTh
pUCTIOCOBICHHS, KOTOPBIE JIODKHBI PEaM30BHIBATE HA3HAYEHHYIO paHee
cxemy 6asupoBaHHMs C 3a/[aHHOW TOYHOCTBIO, CIIOCOOCTBOBATH MOBBILICHHIO
[IPOM3BOIMTEIBHOCTH  TPYJa, JIMKBUAAUMH TPEJBAPHTENBHOH — Pa3MeTKH
3aroTOBKH M BBIBEPKH HX TIPH YCTaHOBKE Ha CTAaHKE.

IlpuMeHeHHe CTAHOYHBIX MpPHUCTOCOONEHMH M BCIOMOTATENBHBIX
MHCTPYMEHTOB NPH 06paboTKe 3aroTOBOK AACT s/ NPEHMMYLIECTB: MOBbIIIACT
Ka4yecTBO M TOYHOCTh 00paboTkH naeTaned; coxpailaer TpyAOEMKOCTh
06paboTKM 3ar0TOBOK 33 CUET PE3KOTO YMEHBUICHUS BPEMEHH, 3aTPaYHBAEMOr0
HAa YCTaHOBKY, BBIBEPKY H 3aKpeIUIeHHe; pacliMpseT TeXHOJOTHYECKHe
BO3MOXHOCTH CTAaHKOB; CO3Ia€T BO3MOXHOCTb OJHOBpeMeHHOH 00paboTku
HECKOJIbKHX 3arOTOBOK, 3aKPEIUIEHHBIX B 0011eM NpHCIIOCObIeHUH.
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Buibop peaicywezo uncmpymenma. Tlpu pa3paboTke TeXHOIOIHYECKOro
mpoiecca  MexaHu4eckod — 00paGOTKM  3arOTOBKH BBIOOp  pEeXYILEro
HHCTPYMEHT4, €ro BH/a, KOHCTPYKUMH H pasMEpOB B 3HAYMTENBHOW Mepe
npeonpefensercss Merofamu 06paboTKH, CBOHCTBAMM 06pabaTbiBaEMOro
Matepuaia, TpeOyeMOH TOYHOCTBIO 06paboTky M KadecTBOM obpabatiBaeMOH
NIOBEPXHOCTH 3aTOTOBKH.

Ilpy BbIOOpE peXyliero MHCTPYMEHTa HEOOXOIMMO  CTPEMMTHCS
[IPHHMMATbL CTAaHAAPTHBIH WHCTPYMEHT, HO, KOria 1enecoobpasHo, Clenyer
NPHMEHSTh CreLHMATbHbIH, KOMOMHMPOBAHHBI, $acoHHbI  MHCTPYMEHT,
[03BOJISIOMHM COBMELIATh 06pabOTKY HECKONBKHUX [I0BEPXHOCTEH.

[NpaBunpHBIH BBIOOP peXyllel HYacTH HHCTPYMEHTa HMECT 6onbuioe
3HAYeHHe /U1 TOBBINICHUS TIPOU3BOAMTENBHOCTH H CHIKEHMs CeGecTOMMOCTH
obpabotku. [lns oGpaGOTKH CTalM PEKOMEHIYETCs NPHMEHATH WHCTPYMEHT,
peXylias 4acTh KOTOpPOIO H3rOTOBJIEHA W3 THTaHOBOJNB(PAMOBBIX TBEPHIBIX
cnaos  (T5K10, T14K8, TI15K6, TISK6T, T30K4), O6bICTpOpEXyUIHX
MHCTpyMeHTanpHbIx craneit (P18, P9, P9®4, P14®4), Bonb(PpaMOBBIX TBEPABIX
cinasos (BK2, BK3M, BK4, BK8) u ap. Jus 06paboTKu 4yryHa, LBETHBIX
METAUIOB H HEMETAJUIMYECKMX MAaTepHalioB HCIIONB3YIOT HHCTPYMEHT 3
BOIbGPaMOBBIX TBEPABIX CILUIABOB.

Beibop Marepuana Jisi PeXyLIEro MHCTPYMEHTa 3aBHCHT OT ¢dopmbl K
pasMepoB HHCTPYMEHTa, MaTepHaia o6pabaTsiBaeMOl 3arOTOBKH, PEXHMOB

pe3aHusi M THIIa IPOU3BOJICTBA.
Pexcyluilt MHCTPYMEHT HEOBX0AMMO BLIOMpATh 1O COOTBETCTBYIOILIHM

CTAHJApTaM M CIIPABOYHOM JIMTEPAType B 3aBUCUMOCTH OT METOAOB 00paboTkH
JieTalew.

Eciii  TexHojOrHYeckue OCOOEHHOCTH JeTald He OrpaHH4MBaloT
NpUMEHEHHe BBICOKMX CKOPOCTEH pe3aHus, TO CNeyeT NpUMCHATH
BBLICOKOIPOM3BOAMTENbHBIE KOHCTPYKIIHH pexyIero HMHCTPYMEHTa,
ocnaménnoro  cospemernbiMu  CTM  (cBepXTBepAbIMU MarepualaMu),
YYHTHIBAS CENYIOIHE PEKOMEH IALIUH:

- TBepAblil CIUIaB HE pPEKOMEHIYyeTCa A 00paboTKH MaTepuaioB
teepaoctsio Beime 50 HRC;

- KepaMHKa NpUMeHHMa U1 06paboTKu Jeraieil TBEpAOCTbIO 50-60 HRC
W 1pH OTCYTCTBMM BBICOKHX TpeGoBaHMH K KayecTBy obpaboranHoM
MOBEPXHOCTH: CC670 - oOT 4YepHOBOH 1O MONY4YHCTOBOH 0OpaboTKH,
ponyckaercs npepbisucroe pesanue; CC6050 -  monydncToBas obpaborka,
HenpephIBHOE PE3aHue;

- IIaCTHHBI CO BCTaBKamMHM M3 Kybuueckoro Hurpuna Gopa (CBN), xak
W3BECTHO, HAMJIYYIIMHA MHCTPYMEHTANbHbIH MaTepuail JJiA TBEPAOrO TOHUCHHS.
EfMHCTBEHHOE CYIIECTBYIOLUIEE OTPAHHYEHHE CBS3aHO C  TBEPAOCTHIO
06pabaTbiBaemMoil CTalH, OHA HE JIOMDKHA ObITh HIKE 48 HRC. CoBpeMeHHbIE
MHOrOrpaHHbIe TUIaCTHHBI MOTYT HMETh 10 8 pexyIMX BEPUINH, 3aKPCIIICHHBIX
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no texnonoruu Safe - Lock Ha mactuHe 6e3 3aqHuX yrioB. PexoMenganuu no
BoiGopy: CB7015 — nns HenpephIBHOIO pe3aHus, HOMyCKalOTCs JIETKHE yapbl;
CB7025 — 11719 NpephIBUCTOIO pe3aHus — Jerkue u tsxensie ynapsy; CB7050 —
anst 06paboTKy B HECTaOUIBLHBIX YCIOBHAX € TAKEIILIM YAAPOM.

B r0SCHHUTENBHOMN 3aMHCKe HEOOXOAMMO CleNaTh aHanu3 BHIOPaHHOro
PeXyYLIEro HHCTPYMEHTA Ha ONepalHIo KM TTepexo.

Ilpu BeIfOpe pEXyIUEro HHCTPYMEHTa HEOOXONMMO aHAIU3UPOBATH
MaTepHabl OTEYECTBCHHBIX M 3apyGeXHBIX NMPOM3BOAMTENEH HHCTPYMEHTOB,
HMEIOIIMECST Ha COOTBETCTBYIOmHX Internet caiiTax M B TeXHHYECKOH
JuTepaType.

Buibop memodoe kowmpons. MeTo KOHTPONIS JOJDKEH COCOOCTBOBATh
TNOBBILIEHHUIO NPOM3BOAMTENBHOCTH TpyAa KOHTpPoN€pa M CTaHOYHHKA,
co3laBaTh YCJIOBHS [Nsl YNYYIIEHHS KayecTBa BBIYCKAEMOW MPOAYKUHH H
CHIDKeHUs e€ ceGeCTOMMOCTH.

B egMHMYHOM H CEpHHHOM [POU3BOACTBAX OOBIYHO MPHMEHSAETCS
YHHUBEPCaIbHBIH H3MEPUTENbHBIH HMHCTPYMEHT (WUTaHTeHIMPKY b,
IITAHTeHTTyGUHOMEDP, MHKPOMETP, YIJIOMep, HHIAMKATOp U T. 11.).

B MaccoBOM M KpYNHOCEPUHHOM IPOM3BOJACTBAX PEKOMEHIYETCs
PHMEHATD NpeaeibHble KanHOPbI (CKoGbI, MPoOKH, MAGIOHEI H T. I1.) K METO/BI
AKTHBHOTO KOHTPOJIS, KOTOpble IIONYYMJIM IIMPOKOE PpaclpocTpaHeHHe BO
MHOTHX OTPACIAX MAIIHHOCTPOEHHSI.

B  NOSCHHTENBHOH  3amMcKe  HeoOXOoAMMO  JaTh  OOBACHEHHe
NPYMEHSEMOr0 MeTOJd KOHTPOJA H KPaTKylo TEXHHYECKYIO XapaKTepHCTHKY
M3MEPHTENILHOTO MHCTPDYMEHTa HJIM KOHTPONBHOTO TNPHUCHOCOGJIEHHs Ha
JaHHYIO TEXHONOTHYECKYIO ONEPaLMIO.

Pacuem npunyckoe na o06pabomky u onepayuoHuvix pasmepos. B
KypCOBOM IIpOeKTe¢ MOAPOGHBIH pacyeT NpPHITYCKOB BBHIMIONHSAETCS Ha [Be
(Hapy>XHyl0 ¥ BHYTPEHHIOIO) CaMble TO4HBIE MOBEPXHOCTH M MOBEPXHOCTH,
onpezensoye rabapuTHble pa3Mephbl 3ar0TOBKH.

HcxoqHpIMH TaHHBIMH, KOTOPBIE 3alIHCHIBAIOTCA Tepell Ha4yalloM pacyera,
ABJIAIOTCA: METOH IIOJYYCHHs 3arOTOBKH; Pa3Mep NMOBEPXHOCTH 110 YEPTEXY
neTainy; MapupyT 06paboTKH NOBEPXHOCTH.

Tpu pacyere A1 KaXI0H MOBEPXHOCTH NPUBONHICS pacyeTHas Tabsiuua
M cxema rpa(UyecKoro pacroioXeHHs NPHIYCKOB M JOIYcKOoB. Bce pacuersi
3aKaHYMBAIOTCS [POBEPKOMH IIPABHIILHOCTH MX BBINIOTIHEHHS.

Bce pacuerHsle (opMyJIbl, CIpaBOYHbIe CBEJIECHHA M NIPHMEPHI PacueToB
npuBeIeHs! B yueOHoM nocobun [2].

Ha Bce ocraisHele o6pabaTbiBaeMble  MOBEPXHOCTH  IPHUITYCKH
Ha3HayaroTcs: 18 nokoBok — no ['OCT 7505, ans oTiuMBOK — 10
['OCT P 53 464.

3HaueHus BCEX MPHUITYCKOB CBOAATCS B Tabiuuy.
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B mpoeKkTe TNpPHIYCKH, ONpEleNeHHble  pacyeTHO-aHAIUTHYECKHM
METOOM, PEKOMEHJYIOTCS CPABHUBATh € Ta0NIMYHBIM C 3aTl0JIHEHHEM TabJINLBL

1.

Ta6auua 1 — Tlpumyckn #  npeAeNbHble  OTKJIOHEHHS Ha
obpabaTeiBaeMble TOBEPXHOCTH Bajld, MM
Pa3mep nerasiu Ipunyck Ilpenenbuble
TabIHYHbLH pacyeTHsl# OTKJIOHEHHS
0 55k6 = 22,5 +1.8
@ 60 h8 - 2:2,2 +1.8
45_ 0,62 21,8 - +1,3
220_y5 2:2,0 - +2.4

Onpedenenue pedcumos pesanus. B KypcoBoM NpOEKTe noapo6HoO pac-
CYMTBIBAIOTCS PEXHMMBI PE3aHHA Ha YETHIPE pa3HOXapaKTepHbIe OTepalut: Ha
JIBE ONepalliK — [0 RHANUTHYECKUM GopMyTiaM TEOPHH PE3aHHsA METALIOB, Ha
J(BE APyTHE — [10 HOpMATHBaM.

Pacuer pexHMOB pe3aHMs C HCIIOJIE30BAHMEM aAHATMTHYECKHX dopmyn
BBLITNIOJIHAETCA 110 CIIpaBoYHHKaM [8, 9].

Jins pacyera peXHMOB Pe3aHHs MOTYT ObITh HCMOJIB30BAHEI HOPMATHBRI
[13].

Pacyer peXXMMOB pe3aHHs JUli BCEX Onepaluil HaYHHACTCs C ONMHUCaHUA
HCXOAHBIX YCIOBHIT 06paboTKH, KOTOpbIEe BIIIOYAIOT:

- HOMep ¥ HaUMEHOBAHHE OlEpaLlUH;

- KpaTKoe COAepXKaHue OrnepaLuy;

- HAUMEHOBaHME H MOJIEJIb CTAHKa;

- HaWMEHOBAHHE PEXYIIEro MHCTPYMEHTa, €ro pasMephbl, MapKy Mare-
puana pexyIuen YacTu.

Jlanee onpegensercs riybuHa pe3aHus C y4eTOM BENIMYHHBI NPHITYCKa U
MAapIIPYTHOH TEXHONOTMH OOpabOTKH IOBEPXHOCTH (uepHoOBas, YHCTOBas,
OKOHHATENbHAS U T.AL.). [IpH 5TOM Ha YHCTOBYIO M OTAENOYHYIO 00paboTKy oc-
TaBJgeTcs, Kak npaswio, 20...30 % obuiero npumycka.

ITonaua Ha obopor S, (monava Ha 3y6 S, npu ¢pesepopanum) BbIOHpa-
eTcs B 3aBUCHMOCTH OT IyGHHLI pe3aHus 1o cnpasodHukam. CripaBoyHble 3Ha-
YeHHUs TI0/1a4 KOPPEKTUPYIOTCS M NMPHHUMAIOTCS OKOHYATENbHO MO Macnopt-
HBIM JJaHHBIM CTaHKa BLIOpaHHOH MOZENH.

Cxopocts pesanus V|, paccuuThIBaeTca 1o ¢dbopMysiaM TeopHu pe3aHus

HJIA HOpMaruBaM. ITo [10Ny4YeHHOMY 3HA4€HHIO CKOPOCTH OIpEeHeIeTCs pac-
YyeTHas 4acToTa BpamCHUA IITHHACA
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rae DD — puameTp AeTaH KM HHCTPYMEHTA.

TTonyueHHOe 3HaueHHe YaCTOThl BpalleHHs KoppeKTHpyeTcs (IpHHUMaeT-
¢l MeHbllee) MO MACHOPTy CTAHKA H NPHHMMAETCA OKOHYaTeNbHO. [To nprHATO#H
4acTOTe BpAIIEeHHs OIPENIENseTCs AEHCTBUTENbHAs CKOPOCTh Pe3aHus
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Ta6nuna 2 — CBojHas TabIHIA PEXKHUMOB pE3aHHA

s | = {Hogaga  |Ckopocts [YacTora .
= f, ’,: So» MM/06 |V, M/MHH. |BpallieHHs, | vy I
g = B MUH 8 o
& HaumeHOBaHHE I S 2
5 oInepatnH, g E g &
Q
g nepexona E § é E % é E E é = %
T E\ g 5 |E |8 (8§ |8 £ Ez gz
ElE|g |8 |RIE |8 |E[58|8¢
05 [Toxapuas ¢ UITY
1 TouuTh HOBEPXHOCTb:
- 040, 2,0(25 (0,4 (0,36 118 |100 |939 |800 |288 (0,1
- 050 1,540 10,4 0,36 (118 [98,9]|751 [630 |227 0,19
10 |CeepnuapHas
1 Cpepnurts o18. @ 10 5 |16 (0,18 |0,16 119 (18,2605 [580 (92,8 [0,24

B zaxmoueHue onpejensercs 3¢ GeKTHBHAss MOIIHOCTH pe3aHus N, H
CpaBHHBAeTCS C MOIIHOCTBIO IJIABHOTO MpPUBOAA CTaHKa N, C yYyeToM ero
KIA.

AHaNOrH4HO PACCUHTHIBAIOTCA PEXUMBI pe3aHHs (B MOACHUTENLHOH 3a-
IMCKe pacyeThl He IPHBOAATCS) Ha BCE OCTAIbHbIC OTIEPALIMU H 3aMKCHIBAIOTCS B
orlepalMOHHble KapThl K CBOJIHYIO TabNHUIy peXXuMoB pe3anus (Tabmnua 2).

Texnuueckoe Hopmuposanue. PacieT HOpM BPEMEHH BBITIONHAETCS 1A

BCeX OmepalHi Texmpouecca.
B KpymHOCepHitHOM M MaccOBOM IIPOM3BOJICTBE PACCYMTHIBAETCA HOpMA

WITYYHOIO BPEMCHH
Lyt =fo H1 +oee +lorns

rae t, — OCHOBHOE BPEMS;
t, — BCIIOMOrarejbHOe BpeMs;
! 6. — Bpems Ha oGeiyxuBanue paodero Mecra;
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! orn — BPEMsl Ha OTABIX.
B Menko- M cpeQHeCCpHHHOM NPOM3BOACTBE PacCHUTBHIBACTCH HOpMa
ILITYYHO-KAIbKYJIS{IHOHHOrO BPEMEHH

rie ty,— NOAroTOBUTEBHO-3aKIIOUYHTENBHOE BPEMS,;
M — pa3Mep NapThU AeTalel.
OCHOBHOE BpeMs PacCYUTHIBAETCA 1O popmyIie

Lpe3 +y,
A a—
So ‘n
rae Lpe, — IUIMHA Pe3aHus;
Yy — BeIMYMHA BPE3aHHA U nepebera;
i — KOJIM4eCTBO PaboUYHX XOJ0B.
BcerioMoraTenbHoe BpeMs f, COCTOMT M3 3aTpPaT BPEeMEHH Ha OT/CbHbIC

IPUEMBI

ty =ty +10 +lyn s

ye.

rae tyc. — BpeMs Ha yCTAHOBKY H CHATHE ACTAIH,

t,,. — BPEMs Ha 3aKpEIUICHUE X OTKPEILICHUE ACTalIH;
fyy — BpeMs Ha IPHEMbI YIPABJICHHS CTAHKOM;
t,, — BpeMs Ha U3MEPEHHE JIeTalH.

OnepaTHBHOE BPEMsl PACCYHTBIBAETCA N0 popMyIie
lon =l +15.
Bpewmst Ha o6ciy)KUBaHHE H OTABIX (toﬁc uto.m) B CEpPUIHOM MPOU3BOJCT-

Be MO OTAEILHOCTH HE ompesesseTcs. B HopMaTHBax [aeTcst CyMMa J3THX JIBYX
COCTABJISIOLHX B MPOLIEHTaX OT ONEepaTHBHOro BpeMeHH f, [8].

B maccosoM IIPOU3BOJCTBE BpEMSA Ha OTABIX tOTll 3a/2eTCsA B MPOLECHTAX

OT OIepaTHBHOIO BPEMEHH.
Bpems Ha o6cClyXuBaHue ! g, B MaccoBOM M KPYIHOCEPUHHOM MpPOH3-

BOJICTBE Cjlaraercs M3 BPEMEHH Ha OpraHv3alHOHHOC oﬁcnymuBaHue topl‘ 158

BpeMeHH Ha TEXHNYecKoe 00CIyKUBAHUE £ .,

toge = lopr tlrex-
[10AroTOBUTEIbHO-3aKIIOYUTENIBHOE BPEMS COCTOUT:
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- U3 BpEMECHH Ha HalaJIKy CTaHKa U YCTaHOBKY HpHCHOC06HeHHﬂ;
- BDEMEHH nepememeﬂm‘& ¥ NOBOPOTOB pa60lmx OpraHoB CTAHKOB;
- BpEME€HH Ha TI0JIy4YCHHAEC HHCTPYMEHTOB 1 HpP[C!'IOCOﬁJ'IeHPIi;l J0 Hayajla A

Claud MX 1OCsIe OKOHYaHHs 00paboTKH | JIp.
PacueTsl HOPM BPEMEHHM MO BCEM ONeEpal[usAM CBOIATCH B Tabnuuy (Tab-

Jua 3), U 3anuCchIBarOTCA B ONCPALMOHHBIE KapThl.

Ta6nauua 3 — Cpoanas Tabnuna HOPM BpEMEHH, MHH
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Onpedenenue 0CHOBHBIX MEXHUKO-IKOHOMUHECKUX noxazameneti paspabo
ManHo20 MexHoNoZUYecKo20 npoyecca. Y pOBEHb TEXHONOTHH M060ro
NPOM3BO/ICTBA OKA3BIBAET PEIIAIONIECE BIMAHHUE HA €r0 IKOHOMHYCCKHE
oKa3aTelt, HO3TOMY BbIGOp ONTHMAJIFHOTO BaDHAHTA TEXHOJIOTHYECKOTO
nporecca J0DKEH OCYUIECTBIATECS HCXO/S U3 BaKHEHIIMX riokasareneii ero
> pEKTUBHOCTH: NPOHU3BOANTENBHOCTH, CEOECTOMMOCTH 1 Ka4ecTBa
IpOM3BOAMMOH NPOJLYKIHH.

TIpou3BOAHTEILHOCTb — II0Ka3aTelb, XapaKTepHU3y I
KOJMYECTBO IPOAYKIMH, H3TOTOBJIEHHOH B euuuy Bpemenu. Cebecrou-
MOCTH — COBOKYIIHOCTb MaTEPHAJIBHBIX ¥ TPYHOBBIX 3aTPaT NPEANPHATHA B
JleHeXKHOM BBIP@XKEHHH, HEOOXOIUMBIX JUIsl H3TOTOBJICHHS M peasin3alliu
npoaykiuu. Takas ce6eCTOMMOCTb Ha3bIBAETCA NOJIHOM. 3aTpaThl
NpeANpHSTHS, HEMOCPEJCTBEHHO CBA3AHHbIE C IPOU3BOJICTBOM MPOAYKIHH,
naspiBatotcs pabpuuno-3aBOACKOH cebecTonMocThio. COOTHOUICHHE MEXLY
pasTMYHBIMM BHIAMH 3aTPaT, COCTABIAIONIMX Ce6ECTOHMOCTE, IPEACTABNACT
co60ii cTpyKTYpy ce6ecTOuMOCTH.

Bce 3aTpaThl, HeOOX0AUMBIE [/ H3TOTOBJIEHHUS IPOAYKLMH, AENATCA
Ha YeThipe OCHOBHbIE IPYMIbL:

1) 3aTpathl, CBSI3aHHBIE C TPHOOPETEHHEM HCXOJHOTO ChIPBA,
nosydabpukaToB, BCIOMOTATebHBIX MATEPHAIOB, TOILIHBA, BOJIbI,
31E€KTPO3HEeprHH;

2) 3aTpathl Ha 3apaGOTHYIO IIATY BCEro Yucia pabOTHHKOB;

3) 3aTparthl, CBA3aHHEIE C aMOPTH3AUMEH, T.6. OTYHCIICHNUS Ha
BO3MeIeHHE H3HOCA OCHOBHBIX IIPOU3BOJICTBEHHbIX (OHAOB (31aHUH,
coopyxeHuii, 060pyoBaHHS  T.1.);
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4) npouue JieHEKHbIE 3aTPaThl (LEXOBLIE W 00IE3aBOACKHE PACXOLbI HA
cojiepkaHie H PEMOHT 3/aHui, 060pyI0BaHHA, TEXHHKY 0E30MaCHOCTH,
OnjaTa 3a apenjly NOMELICH M, OrIaTa npoueHToB 6anky v T.4.).

[TokasaTenn, onpeaesnsieMbie B KypCOBOM TPOEKTE, 3aJal0TCsl PyKOBOAH-
TeJieM KypCoBOI0 MPOEKTHPOBAHHUA.

8 3akioueHue

B 3akno4cHUK KypCOBOI'o IPOCKTa HEOOX0AUMO KpaTKO OTPa3UTh Kaue-
CTBEHHEIC W KOJIMYECTBCHHBIC PE3YJILTATHI BBINIOJTHEHHOMN paGOTbI. OTpaSHTb
NOJIOKHUTEIbHBIE U OTPHUATEAbHBIE MOMEHTbI H MPHUBECTH PEKOMEHAALNH TTI0
YCTPaHEHHIO HEIOCTATKOB.

9 CnHCOK MCNOJIb30BAHHBIX HCTOYHHKOB

CIHCOK MCIOJIB30BAHHBIX HCTOUHMKOB JIO/DKCH CONEPXATh CBEJCHHA 00
UCTOYHHKAX, HCTIOTb30BAHHBIX B XOAE BBIINOJHEHHS KYPCOBOTO MPOEKTA.

MCTOYHUKH B CIKCKE PACIONaraloTcst B NOPAAKE TMOABJICHUS CCHUIOK Ha
HMX B TEKCTC MOSCHUTENbHOH 3aMMCKH, HYMEpOBaTh apaOCKUMM LUMQpamMH C
TOUYKOM M rieqararh ¢ a03alHOTO OTCTYyNA.

Ha kaxablii HCTOYHHK JONKHA OBITh, 10 KpaliHEH Mepe, OJHa CChlIKa B
noscuuTenbHoi 3anucke. [Ipy cChUIKE B TEKCTE Ha MCTOYHHK CTABUTCA €ro Io-
PAOKOBBIH HOMED MO CIHCKY HCHOJIB30BAHHBIX HCTOYHHKOB, 3aKJIIOYEHHBIH B
KBaj{paTHbIE CKOOKH.
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[punoxenue A
@opMa THTYJILHOIO JIHCTA HA KyPCOBOE NPOEKTHPOBaHHe

MunuctepcTso o6pasoBanus 1 Hayku Pocculickoi ®enepauuy
dejicpanbHOE FOCYAAPCTBEHHOE OI0KeTHOE 00pa3oBaTellbHOe yUpexKIeHHe

BbIcuIEro 00pa3oBaHus
«Ky6aHCKui rocy1apcTBEHHbIH TEXHONOTHYECKHH YHUBEPCHUTET

Kadenpa MaltinHOCTPOEHHS H aBTOMOOHIBHOTO TPAHCIIOpTa

MOSACHUTEJBHASI 3AITUCKA
K KYPCOBOMY NPOCKTY
no gucuunanne «TexHoN0rHs MAUMHOCTPOCHHSD

Ha TeMy

Brinoasun(a) cTyaeHT(ka) rpyImnbl

(p.n.0.)
JlommymeH K 3amuTe

PykoBoauTens (HOPMOKOHTPOJIED) IPOEKTa

3ampumer  « » r.

YeHbl KOMHUCCHU

(moanuch, AaTa, paclIM(ppPOBKA MOUIHCH)




Ipunoxenune b
®opma 32JaHHA HA KyPCOBOE NPOEKTHPOBaHHE

MuHucrepcTBo 0bpasoBanus u Hayku Poccuiickoit ®enepauun
®denepanbHoe rocyapcTBeHHOE 6101KeTHOE 00pa3oBaTeIbHOE YUPEKIACHHE
BRICIIErO 00pa30BaHus
«KybaHckuit rocy1apCTBEHHBIN TEXHOJIOTHYECKHH YHHBEPCUTET

Kadeznpa MamImHOCTPOSHHS H aBTOMOGHIIBHOTO TPAHCIIOPTa

YTBEPXJAIO
3aB. kadeapoit, mpodeccop
B. B. Hocudos

3AJAHHE
Ha KypcOBoOe POeKTHPOBaHHe
CTYHEHTY IpyNIbI
takynpTeTa
HanpasJIeHHE

(KOA M HAUMEHOBAHHC HAMPABIEHHUA)

Tema paboTh

Conepxcaﬂne 3aaHus

O6beM paGoTHL:

a) NOSICHUTEbHAs 3aITMCKa CTp.
6) vImoCTpaTUBHAS YacTh ymcta ¢popmara Al
PexoMennyemas siutepatypa:

CpoK BBINOHEHUS KypCOBOH paboThI: € « » 110 « » 20 r
CpoK 3a1uuThIL: «___» 20 r.
JlaTa BBIa4HM 3afaHus: « » 20_r.
JlaTa cpauu npoekTa Ha Kaenpy: « » 20_r

PyxoBoauTens npoekTa

(moanucs)
3ananue NPpHHST CTYIEHT

(ronnmucs)
Kpacuonap
20..
26

Mpunosxkenne B
Mpumep odopmurenns pedepara
Pedepar

Kypconoii upockr: 35 ¢., 8 puc., 12 ta6u., 15 HCTOYHHMKOB, 3 mpusioxe-
WIS, WUIIOCTPaTHBHAS YacTh — 3 nucta Gopmara Al.

TEXHOJIOTMYECKUH TPOLIECC, MAPIIPYTHAS TEXHOJIO-
WA, TEXHOJIOTUYECKAST OITEPALIHS, TEXHOJIOTMYECKAS OC-
HACTKA, ABTOMATHU3ALIMS KOHTPOJLS

O6mexr: mumra 06 0101.003 nepexunsoro KoHIykTopa 06 01 01.000.

Ilens: paspa6oTka HOBOro eIMHUYHOrO TEXHONOrHYECKOTo npouecca M3-
FOTOBJICHHS JIETAIH - MIIMTHI, 0BECNICYHBAIOMIErO BHINOMHEHHE TPeGOBaHMIA K
TOYHOCTH pa3MepoB, GOPMBI U B3aUMHOTO TIONOXECHUS MOBEPXHOCTEH JerTany,
3alaHHBIX TIOKA3ATE/IAX MX Ka4eCTBA NPH MHHMMA/IBLHEIX 3aTpaTax Ha npou3-
BOJICTBO H MaKCHMAaJIbHO# NPOH3BOAHTENBHOCTH,

Buinonnen ananu3 kosctpyknun aeranm, KJlacCH(pUKaUKMs NOBEpXHOCTE!H
110 HA3HAUCHMIO M CIOXHOCTH BBINOMHAEMBIX (yHkumit. TlpoBesena ouenka
TCXHOJIOTHYHOCTH M0 KaYECTBEHHBIM H KONHYECTBEHHBIM MMOKA3aTENSM.

Ha ocHosannu ouenku croumoctn Bapuanton NOJyYEHHs 3arOTOBKH Jie-
Ta; M BEIOpaH Haubonee 3 PekTHBHEIN BapHanT.

Hasnagensr texnonornyeckne 6asel, obecneunparomue BBIIOJIHEHHE OC-
HOBHBIX IPHHUMNOB 6a3upoBaHus.

Tlpu BeIGOpE BapHaHTOB TEXHONOTMYECKUX MapupyTos 00padoTku mo-
BEPXHOCTEH JETaIH HCIIOB30BaHbI Hanbonee spdekTHBHBIE MeTOAB HOPMOOG-
pa3oBaHHsL.

B Texnonornueckom npouecce npumenens COBPEMEHHBIE CTAHKH, TEX-
HOIOrMYECKas OCHACTKA, PEKYIIME U U3MEPHTEIIbHBIC MHCTPYMEHTHI.

[prunmaemble pemenns 06ocHoBanb pacyeTamu NPHITYCKOB, MeXore-
PAHHOHHBIX PA3MEPOB, PEXKMMOB PE3AHHST U HOPM BPEMEHH.
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