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HopmaTuBHBIE CCHLIIKH

B HacTOsAMMX METOINYECKUX YKa3aHUSX UCIIOJb30BAHbI CCHIIKH Ha CIEY-
IOILME HOPMATHBHBIE JOKYMEHTBI:

I'OCT P 1.5-2004 Cranpaptusanus B Poccuiickoir ®@enepanuu. CraH-
napthel HaroHadbHble PD. [IpaBuna moctpoeHus, U3noxeHus, oGopMICHUS U
0003HauYeHUs

I'OCT 2.104-2006 ECK/I. OcHOBHBIC HAAIIHCH

I'OCT 2.109-73 ECK. OcHoBHBIE TpeOOBaHUS K YEpTEKaAM

I'OCT 2.301-68 ECK/I. ®opmatbl

I'OCT 2.302-68 ECKJI. Macmtabsl

I'OCT 3.1105-84 ECT. ®opwmsl 1 mipaBuia 0hopMIIeHUs JOKYMEHTOB 00-
IIEro Ha3HAYEeHUs

I'OCT 3.1107-81 ECT/. Ontopsl, 3a;KMMHBIE U YCTAaHOBOYHBIE YCTPOMCTBA

I'OCT 3.1118-82 ECT/. ®opmbl 1 nipaBuiia 0pOpMIIEHUSI MapIIpPyTHON
KapThI

I'OCT 3.1119-83 ECTA. O0uue TpeboBaHus K KOMIUIEKTHOCTH U 0OpPM-
JIEHUIO KOMIUIEKTOB JOKYMEHTOB Ha €IMHUYHBIE TEXHOJIOTMYECKUI MPOLIECCHI

I'OCT 3.1121-84 ECTA. O0uue tpeboBaHus K KOMIUIEKTHOCTH U 0OPM-
JICHUIO KOMIUIEKTOB JIOKYMEHTOB Ha TUIIOBBIE M T'PYIIIOBBIE TEXHOJIOTMYECKHUE
IIPOLIECCHI

I'OCT 1122-84 ECTH. ®opmbl 1 mipaBuiia opopmMiIeHUs] JOKYMEHTOB CIie-
LMAJIbHOTO Ha3HaYeHus. Be1oMocTn TeXHOIOrn4ecKue

I'OCT 3.1201-85 ECT/. Cucrema 0003HaYeHUS TEXHOJIOTHISCKHUX JTOKY-
MeHTOB. OCHOBHBIE MOJIOKEHHUS

I'OCT 3.1404-86 ECT/. ®opw™msbl u nipaBuiia 0(pOpMIIEHHS TOKYMEHTOB Ha
TEXHOJIOTUYECKHE MPOLECCHI U ONEpALIMY 00pabOTKU pe3aHrueM

I'OCT 3.1702-79 ECT/. IIpaBuia 3anucu onepaiuii u nepexoaon. O6pa-
00TKa pe3aHuemM

I'OCT 3.1703-79 ECTU. IlpaBuna 3anucu onepanui u nepexonon. Cre-
capHble, CIIECApHO-COOPOYHBIE paOOThHI

I'OCT 2.309-73 ECT/. O603HaueHus IEpOXOBATOCTH TOBEPXHOCTEM

I'OCT 14.201-83 ECTIIII. O6Gecrneuenue TEXHOIOTUIHOCTA KOHCTPYKITUU
uznenuii. Oomue TpedboBaHus

I'OCT 7505-89 IlokoBKu cTanbHbIE IITaMIIOBaHHbIE. J[OMyCKH, MPUITYCKU
Y Ky3HEUHbIE HaIlyCKH

I'OCT 26645-85 OTIMBKY U3 METAJLIOB U CILIABOB. J[OMyCKH pa3Mepos,
MAaccChl U TPUITYCKU HA MEXAaHUYECKYI0 00paboTKy



Coxpaimenus

TIIII — TexHOIOTUYECKAs TTOArOTOBKA ITPOU3BOJICTBA
TII — TEXHOJIOTUYECKHUI TTPOLIECC

MIIC — MHOTOIIETICBOI CTaHOK

I'TIC — ruGkast npor3BOJACTBEHHAs CHCTEMA

I'TIM — ru0kuii MpOU3BOICTBEHHBIN MOIYJIb

PTK — po60TH3UpOBAHHBIN TEXHOJOTMYECKUI KOMILIEKC
MK — mapmpyTHas KapTa TEXHOJIOTHYECKOTO Iporecca

Beenenue

B cootBetrcTBUU ¢ TpeboBaHusmu deaepanbHOro ['ocyaapcTBEHHOTO 00-
pa3zoBareNbHOTO cTaHAapra Beiciiero mnpodeccruoHaabHOTO 00pa3oBaHUs IO
HarpasiaeHuto moarotoBku 151900 KoncrpykTopcko-TexHoornueckoe ooecre-
YeHHE MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB (KBanupukaius (creneHs) «baka-
JaBp»), yrBepxkaeHHoro [Ipukazom MunucrepcTBa oopasoBanus U Hayku PO 24
nekadpst 2009 r. N 827, o6nactsh nmpodeccroHanbHOM AesTeIbHOCTH BBITYCKHU-
KOB BKJIFOYAET: COBOKYITHOCThH CPEJICTB, CIIOCOOOB M METOJOB JIEATEIbHOCTH,
HaIpaBJICHHBIX HA CO3/IaHUE KOHKYPEHTOCIIOCOOHON MallTMHOCTPOUTEIHHOMU MPO-
JYKIIMH, COBEPILIEHCTBOBAHUE HAIIMOHAIBHON TEXHOJOTUUECKOM cpelibl; 000CHO-
BaHUE, pa3paboOTKy, peaau3aluio U KOHTPOJIb HOPM, IPaBUJI U TpeOOBaHUH K Ma-
HIMHOCTPOUTEIHLHON MPOAYKIIUU PA3JIMYHOTO CIY:KEOHOTO Ha3HAYEHUS, TEXHO-
JIOTUM €€ W3TOTOBJICHUSI U 00ECIIeUeHUs KaueCcTBa; pa3pabOTKy HOBBIX U COBEp-
IICHCTBOBAaHUE JEHCTBYIOIIUX TEXHOJOTHUECKUX MTPOILIECCOB U3TOTOBJIEHUS MPO-
YK MaITHHOCTPOUTENBHBIX TIPOU3BOJICTB, CPEACTB MX OCHAIIICHHS.

[Ipu uzyyeHun AUCHUIUIMHBI « TE€XHOJOTUS MAIIMHOCTPOCHUS» CTYICHT
JIOJDKEH HAyYHUThCS PEIIaTh CIEAYIONUe MPoPEeCCHOHAIBHBIC 3a/1a4l MPOU3BO/I-
CTBEHHO-TEXHOJIOTHYECKas ACSTEIbHOCTH:

- OCBOCHHME Ha MPAKTUKE U COBEPIICHCTBOBAHHE TEXHOJIOTHUM, CUCTEM H
CPEIICTB MAIIMHOCTPOUTEIHHBIX MTPOU3BOJICTB;

- ydacTue B pa3paboTKe U BHEAPECHUH ONTUMAIBHBIX TEXHOJIOTHI U3TOTOB-
JICHUSI MAITUHOCTPOUTEIIbHBIX U3JICIIHIA,

- y4acTHE€ B MEPONPHUATHSIX 1O 3PPEKTUBHOMY HCIIOIH30BAHUIO MaTepHa-
JIOB, 000pYAOBaHUSI HHCTPYMEHTOB, TEXHOJOTMUYECKON OCHACTKH, CPEJICTB aBTO-
MaTHU3alli1, aJITOPUTMOB U TIPOrpaMM BbIOOpa M pacueTOB MapaMeTPOB TEXHOJIO-
TMYECKUX MPOIIECCOB;

- BBIOOp MaTepuasioB U 00OPYIOBAaHUS M JIPYTUX CPEACTB TEXHOJOTHYE-
CKOT'O OCHAIIICHHSI ¥ aBTOMAaTH3AINH JIJIS1 peai3alliy MPOU3BOICTBCHHBIX U TEX-
HOJIOTUYECKUX MPOIIECCOB;

- ydactue B opranuzanuu 3¢ HEKTUBHOTO KOHTPOJISI KAa4eCTBa MaTepUaIoB,
TEXHOJIOTHYECKHX MPOIIECCOB, TOTOBON MAIIMHOCTPOUTEIILHON TTPOTYKITNN;
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- ICTIOJIb30BaHUE COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH MPHU U3T0-
TOBJICHUY MAIIMHOCTPOUTEIBHON NPOAYKIIUY;

- y4acTHe B OpraHU3alii Ha MalllMHOCTPOUTEIIBbHBIX IPOU3BOJICTBAX pado-
YUX MECT, UX TEXHMUYECKOTO OCHAIIECHUS, pa3MelIeHUss 000pyI0BaHus, CPEICTB
aBTOMAaTHU3allMH, YIIPABIICHUSI, KOHTPOJISL, IUArHOCTUKHU U MCIIBITAHUI;

- IIPAKTUYECKOE OCBOCHUE COBPEMEHHBIX METOJOB OpraHU3alui U yIIpas-
JICHUSI MAaIMHOCTPOUTEIILHBIMU ITPOU3BOICTBAMU;

- y4acTHe B pa3pabOTKe MporpaMM U METOJIMK UCIBITAHUNA MAalIUHOCTPOU-
TEJIbHBIX U3JEJUH, CPEICTB TEXHOJOTMYECKOIO OCHALICHHMS, aBTOMATU3aluu U
YIPABIICHHUS,

- KOHTPOJIb 32 COOIIOJEHUEM TEXHOJOTUYECKON AUCIIUILINHBI;

- y4acTu€ B OIIEHKE YPOBHS Opaka MallMHOCTPOUTEIBHON MPOIYKUHUU U
aHaJIKM3€ MPUYUH €r0 BOSHUKHOBEHHUS, pa3paboTKe MEPOINPUATUNA TIO €ro Mpey-
IIPEXKIACHUIO U YCTPAHEHHUIO;

- METPOJIOTUYECKas MOBEPKA CPEACTB U3MEPEHUS OCHOBHBIX ITOKa3aTelen
KAa4eCTBa BBIITYCKAEMOMN IIPOLYKIIH;

- TIOJITBEP>KJIEHUE COOTBETCTBHUS BBITYCKa€MOM MPOIYKIUU TPEOOBAHUSAM
perinaMeHTUPYIOLEH JOKYMEHTAalUK;

- yyacTtue B paboTax Mo JTIOBOJIKE M OCBOCHHUIO TEXHOJOTUYECKUX IPOIIEC-
COB, CPEACTB U CUCTEM TEXHOJOIMYECKOIO OCHAILECHMs, ABTOMATHU3alMA MAlllK-
HOCTPOMTEJNIBHBIX IPOU3BOJACTB, YIPABJICHHUs, KOHTPOJIA, TUATHOCTUKU B XOJE
MTOATOTOBKY ITPOU3BOJICTBA HOBOM NPOAYKIIMH, OLIECHKE HMHHOBALIMOHHOIO MOTEH-
1asa IpoeKTa;

- yyacTue B pa3paboTKe IJIAHOB, MPOTpaMM M METOIUK U JPYTHUX TEKCTO-
BBIX JTOKYMEHTOB, BXOJSIIMX B COCTAaB KOHCTPYKTOPCKOW, TEXHOJOTUYECKON H
DKCIUTYaTallMOHHOW TOKYMEHTALINH;

- yyactue B paboTax MO CTaHJApTU3ALMU U CePTUDUKALIMHU TEXHOJIOTHYE-
CKMX IIPOLIECCOB, CPEIACTB TEXHOJOTMYECKOTO OCHAIIEHHUs, aBTOMAaTU3alUU U
YIIPaBJIIECHHUs], BBIIIYCKA€MOU NMPOAYKIIUHA MAILIMHOCTPOUTEIBHBIX IIPOU3BO/ICTB;

- KOHTPOJIb 32 COOJIIOIEHUEM PKOJIOTHYECKON 0€30MMacHOCTH MAIlIMHOCTPO-
UTEIIBHBIX IIPOU3BOCTB.

1 Mesb KypCcOBOIO NMPOEKTA

PaboTa HaJ KypCOBBIM MPOEKTOM JIOJ>KHA CITOCOOCTBOBATH OCBOCHUIO CTY-
JEHTOM clienytouux npodeccuonanbubix komnerenuuii (I1K) B obmactu npous-
BOJICTBEHHO-TEXHOJIOTMYECKOU J1eATeIbHOCTH:

- CIIOCOOHOCTBHIO OCBAaMBaTh Ha MPAKTHKE U COBEPILIEHCTBOBATH TEXHOJIO-
T'MH, CHCTEMBI U CPEACTBA MATUHOCTPOUTENBHBIX Mpon3BoacTB (ITK-20);

- CIIOCOOHOCTBHIO Y4acTBOBATh B pa3pabOTKe M BHEAPEHUHU ONTUMAJbHBIX
TEXHOJIOTHI M3TOTOBJICHUS MAITUHOCTPOUTENbHBIX u3aenuit (ITK-21);

- CLIOCOOHOCTBIO BBIMIOJIHATH MEPONPUATHS 0 3PPEKTUBHOMY HCTIOIB30-
BAaHUI0O MAaTEepUaNOB, OOOPYAOBAaHUSA, MHCTPYMEHTOB, TEXHOJOTUYECKOM
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OCHACTKHU, CPEACTB aBTOMAaTH3aI[lH, aJITOPUTMOB U MPOTrpaMM BbIOOpa U pacye-
TOB IMapaMeTPOB TeXHOIOrnueckux mnpoueccon (I1K-22);

- CIOCOOHOCTBIO BRIOUPATh MaTepualbl, 000pyJ0BaHUE U APYTHUE CPEICTBA
TEXHOJIOTUYECKOTO0 OCHAIICHUS U aBTOMATU3allUM ISl peau3alii MPOU3BO/I-
CTBCHHBIX M TeXHOJOrHueckux mpoieccos (ITK-23);

- CIOCOOHOCTBHIO Y4YacTBOBATh B OpraHU3alMH 3(PPEKTUBHOTO KOHTPOJIS
KauecTBa MAaTepuajoB, TEXHOJOTMYECKUX IMPOIECCOB, TOTOBOM MAaIIMHOCTPOU-
tenbHON npoaykiun (ITK-24);

- COCOOHOCTHIO UCHOJIB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHO-
JIOTHH TIPY U3TOTOBICHUH MalIMHOCTpouTenbHOU npoaykiun (I[1K-25);

- CIIOCOOHOCTHIO YYacTBOBATh B OPTaHM3AllMM Ha MAIIMHOCTPOUTEIbHBIX
MIPOM3BOJICTBAX PabOYMX MECT, UX TEXHHUECKOTO OCHAIICHMS, pa3MeIIeHus 000-
pPYIOBaHMsI, CPEICTB aBTOMATH3AIMH, YIPABICHUS, KOHTPOJS, TUAaTHOCTUKUA U
ucnbiTanuii (ITK-26);

- CIIOCOOHOCTBIO OCBAaUBAaTh U MPUMEHSATh COBPEMEHHBIE METO/IbI OpraHu-
3aIlMH ¥ YIPaBJICHHUS MAIIUHOCTPOUTEIbHbIME TIporn3BoacTBamu ([1K-27);

- CLIOCOOHOCTBIO Y4acTBOBATh B pa3pabOTKe MpOrpaMM U METOAMK HCIIbI-
TaHUI MAIIMHOCTPOUTENbHBIX U3/I€TNH, CPEJCTB TEXHOJIOIMYECKOTO OCHAILIEHUS,
aBToMaTH3anuu U ynpasieaus (ITK-28);

- CIOCOOHOCTBIO OCYIIECTBIISATH KOHTPOJIb 33 COOIIOIEHUEM TEXHOJIOTUY -
ckoii gucrumunael (ITK-29);

- COCOOHOCTHIO MMPUHUMATh Y4acTHE B OIIEHKE YPOBHS Opaka MaminHO-
CTPOUTENHLHOM MPOIYKIIMH 1 aHAJIM3€ MPUYUH €r0 BOZHUKHOBEHUS, pa3padoTKe
MEPOTIPUSATHIA TIO ero npeaynpexaeHuo u ycrpanenuto (11K-30);

- CIIOCOOHOCTBIO OCYIIECTBIISITH METPOJIOTHYECKYIO TOBEPKY CPENICTB M3-
MEpEeHUs] OCHOBHBIX TOKa3arTenel kauecTBa Beimyckaemoit npoaykiuu (ITK-31);

- CLIOCOOHOCTBIO BBINOJIHSTH PA0OTY MO OMpPENEICHUI0 COOTBETCTBUS BbI-
MyCKaeMoM MPOIYKIIMU TpeOOBaHUAM periiaMmeHTupytomieit gokymenramnuu (I1K-
32);

- CIIOCOOHOCTBIO BBITIOJHATH pa0OTHI 10 T0BOJAKE U OCBOCHUIO TEXHOJIOTH-
YEeCKUX MPOLECCOB, CPEJCTB U CUCTEM TEXHOJOTHYECKOr0 OCHAILlEHUs, aBTOMa-
TU3alMN MAIIMHOCTPOUTENIBHBIX MPOU3BOICTB, YIPABICHUS, KOHTPOJIS, TUArHO-
CTHKH B X0/JI€ TIOJrOTOBKHY MPON3BOACTBA HOBOM MPOYKIIMH, OLICHKE UX MHHOBA-
imonHoro norenimana (ITK-33);

- CIIOCOOHOCTBIO pa3padaThiBaTh IJIAHBI, IPOrPAMMBI U METOAUKH, APYTHE
TEKCTOBBIC JOKYMEHTHI, BXOSIINE B COCTAaB KOHCTPYKTOPCKOM, TEXHOIOTHYE-
CKOM M dKcInTyaTaruonHoi nokymenTamnuu (ITK-34);

- CHOCOOHOCTBIO BBIMOIHATH PA0OTHI 110 CTaHAPTU3ALMU U CEPTUPUKALINU
TEXHOJOTHUECKHUX MPOIECCOB, CPEACTB TEXHOJIOTUIECKOTO OCHAIICHHMSI, aBTOMA-
TU3allMU U YIPABIICHUS, BBITYCKAaeMON MPOIYKIIMH MAIIMHOCTPOUTEIBHBIX MPO-
u3BoacTs (I1K-35);

- CIOCOOHOCTHIO TPOBOAUTH KOHTPOJIb COOIOCHHS SKOJIOTHUECKOn Oe3-

OITACHOCTH MaITMHOCTPOUTEIBbHBIX TTpon3BoaAcTB (ITK-36);
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B mporiecce BeimomHeHUST KypcOBOW pabOThI CTYACHT TOJDKEH MTPUOOPECTH
CIEAYIOIINE YMEHUA:

- BbIOMpATh palMOHAIbHBIE TEXHOJOTUYECKUE MPOIECCHl M3TOTOBICHUS
MPOIYKIIMYA MAITUHOCTPOEHUS, THCTPYMEHTHI, 3P PeKTUBHOE 000PY10BaHNUE;

- OTIPENIEIATH TEXHOJIOTMUECKUE PEKUMBI U TIOKA3aTeNu KayecTBa (PyHKIHU-
OHHMPOBaHUs 000PYAOBaHMS, PACCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKHU U ONTH-
MaJIbHbIE PEXKUMBI paOOTHI;

Brinmonnenune KkypcoBoi paboThl CIOCOOCTBYET 061a0€eHUI0:

- HaBBIKAMH MPOEKTUPOBAHUS TUIOBBIX TEXHOJIOTHYECKUX MPOILIECCOB U3-
TOTOBJICHUSI MAIIIMHOCTPOUTEILHON MPOAYKIIUY;

- HaBBIKAaMH BBIOOpaA 000PYyIOBaHMS, MHCTPYMEHTOB, CPEJICTB TEXHOJIOTHU-
YECKOT0 OCHAIICHUS Ui peaju3alii TEXHOJOTUYECKUX MTPOIIECCOB U3rOTORBIIE-
HUSI IPOAYKIIUH;

B nporecce BbIToIHEHUSI KypCOBOM pabOThI CTYIEHTHI MOJy4at0T HaBbIKU
CaMOCTOATENLHON pa3pabOTKU MPOTPECCUBHBIX TEXHOJIOTHYECKUX IPOIIECCOB,
00€eCIeYnBaIOIINX BHICOKYIO TPOU3BOIUTEIBLHOCTh TPYyAa MPYU MUHUMAJILHOM Ce-
0ECTOMMOCTH U B 33JJaHHOM KOJIMYECTBE MPOIYKIIUU, peaTu3yeMbIX Ha 0a3e co-
BPEMEHHBIX TEXHUYECKHUX CPEACTB; y4aTcs MOJIb30BaThCA CIPABOYHOM JIUTEpaTy-
poii, 'OCTamu u cpencTBaMu BRIYUCIUTEIIBHON TEXHHUKHU.

[Ipu KypcOoBOM MPOEKTUPOBAHUU O0COO0OE BHUMAHUE YJEISETCS 000CHOBA-
HUIO TPUHUMAEMBIX BAPUAHTOB TEXHOJIOTUYECKUX PEIICHU — BEIOOp MapiipyTa
00pabOTKH OTJIEJIbHBIX MTOBEPXHOCTEN U JICTAIM B LIEJIOM; ONPEICICHUE COCTaBa
U CTPYKTYpPbl TEXHOJIOTHYECKUX OIEpallvii, Ha3HaUYCHHE TUMAa U MOJIENIU TEXHO-
JIOTUYECKOTO 000PYA0BAaHUS U TEXHOJIOTUYECKON OCHACTKHU.

2 TemaTnka KypcoBOii padoThl

Tema kypcoBoil pabOThI ompenensieTcss HampaBJICHUEM WHIAUBUYATbHON
MOATOTOBKHU CTYAEHTA U [0 CBOEMY YPOBHIO JOJKHA COOTBETCTBOBATH MEPCIEK-
THBaM Pa3BUTHUSI TEXHUKHU U TEXHOJOTHH, KAK HA MUPOBOM, TaK U HA OT€YECTBEH-
HOM YpOBHE.

B o6mem ciiyqae Tema KypcoBoi paboThia GOpMYIHPYETCS CIIETYIONUM
o0Opazom: [IpoeKT TeXHOJIOTrHYECKOTro Mpoliecca U3rOTOBJICHUS TUIIOBOU JIETalIH.

B TeMe kypcoBoii paboThl MOTYT OBITh YKa3aHbl KOHKPETHBIC YCIOBUSI pe-
aJM3alMy TEXHOJIOTHYECKOT0 MPOoIlecca: B YCIOBUSIX PEMOHTHOTO TIPEANPUSITHUS,
B ycnoBusix npumenenust MIIC, I'TIC, I'TIM, PTK u T.11.

3 3anaHue Ha KypcOBYIO padoTy

3aaHue Ha KypcoOBYIO pabOTy CTyIEHTHI OJy4aloT Ha kKadenpe MammHo-
CTPOCHHSI 1 aBTOMOOMJIBHOTO TPAHCIIOPTA U3 aabOboMa 3a1aHuil. 3alaHue BblJia-
€TCS B TE€YEHHUE NEPBOM HENENN KypCOBOIO IPOEKTHUPOBAHUS PYKOBOIUTEIEM
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KYPCOBOTO MTPOECKTUPOBAHMUS, TOAMUCHIBACTCS UM, CTYICHTOM — UCTIOJTHUTEIIEM H
yTBEPIKJIaeTCs 3aBEIYIOIINM Kadeapoid.

B 3aganue Ha KypcoBYyIO pab0y JTOKHBI BXOJIUTD:

— YepTek cOOPOYHOTo y3J1a ¢ TEXHUYECKUMHU TPeOOBaHUSIMH K COOpKE;

— pabouuii YepTex JeTaa, Ha KOTOPYIO pa3padaThIBacTCs TEXHOJIOTHYC-
CKHUU MpOLECC;

— 00BEM BBIMTYCKa U3/CIHIA;

— PEKOMEHIyeMbI¢ HH(POPMAIIMOHHBIC HCTOYHUKH.

3agaHue Ha KypCcoBYyIO paboTy odopmisercss Ha OTACIbLHOM OJIaHKEe CO-
TJIACHO TMPHUJIOKCHUIO A M TOMEIIACTCS B MOSICHUTCIBHYIO 3alMCKYy IOCIE TH-
TYJIBHOTO JIUCTA.

4 Conepxanmne KypcoBoii padoThbl

Kypcogas paboTa comepxur:

— WITIOCTPATUBHYIO YaCTh;

— TIOSICHUTEIIbHYIO 3aITUCKY;

— TEXHOJIOTHYECKYIO JIOKYMEHTAIUIO (B MPHJIOKCHUU K TOSCHUTEIHLHOMN
3aIIMCKe).

4.1 UnaocTpaTUBHASA 4YacTh KYPCOBOH padoThI

WnmoctpaTuBHas 4acTh KypcOBOM paOOTHI BBIMOJIHAETCS HA 2-X JHMCTax
dbopmara Al u conepxur:

— pabouuii yepTex eTanu ¢ TEXHUYECKUMU TPEOOBAHUSMHU K €€ U3rOTOB-
JICHUIO M YePTEXK 3aTOTOBKH JICTAIIM ¢ TEXHUYECKUMHU TpeOoBaHusIMH K Hert — 0,5
JHCTA;

— TEXHOJOTHYECKHE MapIIPyThl 00padoTKH moBepxHocTer — 0,5 nmcra;

— MapHIpyT U3TOTOBIIECHUS AETaIH — | JIHCT;

Pabouuii yvepmedsic oemanu u wepmedic 3a20mMo6KYU MOTYT BBITIOJHATHCS Ha
OTJEJIbHBIX (popMaTax UM COBMEIATHCSA HAa OJHOM UEPTEKE C BBIICICHUEM JIe-
TaJM W 3arOTOBKU JIMHUAMHU Pa3IMyHbIM 1BeTOM. Ha paGouem ueprexe aeranu
YKa3bIBAIOTCSI HOMEPA 00padaThIBAEMbIX IOBEPXHOCTEH.

Texnonozuueckue mapupymol 00pabomku nogepxHocmeu AeTainu opopm-
JISIFOTCS B BUE TAOMUIIBI, COIeprKalieii Homepa 00padaThIBaeMbIX MOBEPXHOCTEH,
UX THIl ¥ BapUaHTHl MapUIpyTOB 0OPaOOTKH C BBIACICHHUEM MPUHATOTO Mapill-
pyta. ®opma mramna Ha IEPBOM JIHCTE — KOHCTPYKTOPCKasl.

Mapwipymubiii mexrono2uieckull npoyecc U3roTOBJICHUS AeTaiu opopMm-
JISieTCs B BUJIE TaOJUIIbI, COJIepkKaled ciaeayromnue rpadu:

1. Homep, HaMeHOBaHWE U cojep)kaHue omnepanuu. Onepanuu Hymepy-
1otcs uepes narepky (05, 10, 15, 20, 25 u 1.1.). HaumeHoBaHue onepanuu onpe-
Jensercs MO0 TUIIOM MPUMEHseMOoro oOOpyaoBaHUs (TOKapHas, (pe3epHas,
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CBEpJIMJIbHAS, MHOTOIIEeNEeBasA, (pe3epHO-CBEPIMIbHO-PACTOUHAS, HUTH(POBAIIb-
Has U T.11.), 1100 BUJIOM BBINOJHSAEMBIX Ha HEM padoT (TepMUUecKas, ciiecapHasi,
KOHTpoJibHasA U T.1.). CopeprkaHue onepamuu OTpakaeTcsl B BUJIEC MEPEUYHs OC-
HOBHBIX M BCIIOMOTATEJIbHBIX NIEPEX00B, COCTABICHHOIO B MOPSAKE UX BBINOJ-
HEHUSI.

2. OnepanmoHHbIM ACKU3, OTPAKAIOIINM COCTOSIHUE 3arOTOBKH JIETalu Ha
MOMEHT OKOHYaHUS BBIMOJIHEHHS JaHHOU omnepanuu. Ha onepaiiioHHOM 3cKu3e
YKa3bIBAKOTCS:

- IOBEPXHOCTH, 00pabOTaHHBIC HA JAHHOU OTeparuu (BBIJACISIFOTCS TBOM-
HOW OCHOBHOU JIMHUEN);

- pa3Mephl 3TUX MOBEPXHOCTEW, JOCTUTHYTHIE B PE3YJIbTATE BHIIOJIHEHUS
JTAHHOM onepaluu, UX TOYHOCTh (B BUJE JOMYCKa) U Ka4yecTBO (B BUJIE IIEPOXO-
BAaTOCTU U (IIPU HEOOXOJIUMOCTH ) TBEPIOCTH);

- cxema 0a3upoBaHUs, UCIIOIb3yeMasi MPU BHITIOJHEHUU TAaHHOMN OTlepaliu.

3. O6o3HaueHNe MPUMEHIEMOI0 Ha ONepaliy TEXHOJIOTHYECKOro 000py-
JIOBaHMS (CTAHKOB).

4. O003HaYeHNE IPUMEHSAEMON HA ONEPALUU TEXHOJIOTMYECKONH OCHACTKH
(mpucrniocobneHus).

5. IlepeueHb NpUMEHSAEMBIX HA ONIEPALIUU PEKYIINX HUHCTPYMEHTOB.

6. IlepeueHr npuMeHsEMOI Ha orepany BCIIOMOTaTelbHON OCHACTKH.

7. IlepedyeHb MPUMEHSAEMbIX Ha ONEPALUUA CPEACTB KOHTPOJIS Pa3MepOB U
COCTOSIHUS 00pabaThIBAEMbIX MOBEPXHOCTEH.

@dopMa mTamna Ha BTOPOM JINCTE — TEXHOJIOTHYECKas.

4.2 TlosicHUTeJILHASI 3aMUCKA

[TosicauTenpHas 3amucka oobemMoM 25-30 cTpaHull oGopmIsIETCS HaA JIH-
ctax A4 ¢ OCHOBHOM HaJmuchio, B coorBeTcTBUU ¢ ECKJI.

[TosicHuTenpbHAs 3aMKUCKa BKIIFOYAET CIAEAYIOIINE dJIEMEHTHI:

Tutynbnsiii muct (Ilpunoxenue b);

3ananue Ha KypcoByto padoty (I[Ipunoxenue A);

Pedepar (ITpunoxenue B):

HopmatuHbie cChuikn

Conepxanue

BBenenue

1 HasHadeHwe, KOHCTPYKITUS JETATH

2 AHaM3 TEXHOJIOTHYHOCTH KOHCTPYKIIMH JICTaTH

3 Omnpenenenue TUIa MPOU3BOJICTBA

4 BpI00Op 3aroTOBKH

5 BriOop TexHoMOrMUECKUX 0a3

6 BriOop BapmaHTOB TEXHOJOTUYECKHX MapIIPyTOB 0OpabOTKH TOBEpPX-
HOCTEU AeTanu

7 Pa3zpabotka mapipyTHO# TexHonoruu. [locTpoenue oneparuit

8 BwiOop 06opymoBaHus U CPEACTB TEXHOJIOTUIECKOTO OCHAIIICHUS
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9 Pacuer npumyckoB Ha 00paOOTKY U OTIEPAIMOHHBIX Pa3MEpOB

10 PacueTt peXxuMOB pe3aHus

11 PacyeT HOpM BpeMeHU olepaluii Texmnporecca

3aKIrouYeHHe

Cnucok uepTexeit mpoekrTa

CnucoK UCTIOIB30BAHHBIX HICTOYHUKOB

[Tpunoxenus:

TUTYIBHBIN JIUCT KOMIUIEKTA TEXHOJOTUYECKON JOKYMECHTAUN

MapmpyTHbIe KapThl TEXHOJOTHYECKOTO IPOIlecca MEXaHUIECKOH o0pa-
00TKU AeTaneit

5 MeToauyeckne peKOMEHIAIUH 110 BbINOJTHEHHUIO
KYPCOBOi1 padoThl

BBenenue

Bo BBeieHNuM paccMarpuBaroTcs 0COOCHHOCTH COBPEMEHHOTO ATara pa3BH-
THSI MAaIIMHOCTPOEHUS KaK 0a30BOM OTpaciau XO3sIMCTBEHHOTO KOMILJIEKCA B TOM
YHCIIe IEPCIEKTUBBI PA3BUTHS TOH OTpaciy, K paboTe B KOTOPOW TOTOBUTCS BbI-
MyCKHUK JIAHHOTO HampaBjieHUs. VICMoJb3y0TCsl IPU HAlIMCAHUU BBEICHUS WH-
dbopmariys eXeroJHbIX MOCIaHUK MPE3UICHTa, CTaThH T'a3eT, )KYpHAJI0B, HHTEP-
HET-CalTOB.

5.1 HazHayeHue, KOHCTPYKUMSA AETAJIH

Pa3nen HaunHaetcst ¢ onpezeneHus Kiacca AeTalleid, K KOTOPOMY OTHO-
CUTCS 3aJjaHHasl B MPOEKTE AeTallb (KJacc BaJOB, MOJIBIX HUIMHAPOB, 3yOUaThIX
KOJIEC, KOPITYCOB, PbIYaroB, BUJIOK U T.II.).

Janee naercs onvcanue padoThl U HA3HAYEHHE y3J1a B MAIIMHE U IETaJH B
y3Je.

IIpu 3TOM yKa3bpIBarOTCS OCHOBHBIE M BCIIOMOT'aTENIbHBIE KOHCTPYKTOPCKUE
0a3bl, UCIOIHUTEIbHbIE TOBEPXHOCTU. 3/1€Ch K€ aHAJIU3UPYIOTCSA AOIMYCKU Ha
pa3Mepbl, GOpMy M B3aUMHOE PacIOJIOKEHUE TTOBEPXHOCTEH JeTanu, yKas3blBa-
eTCsl, MOYEMY K 3THUM MOBEPXHOCTAM MNPEAbSBIAIOTCS Takue TpeboBanus. [Ipu
HEOOXOMMOCTH TaKOM aHaJIN3 COMPOBOXKAAECTCSA ICKU3AMH.

B sTom ke paznesne onuchiBaeTCsl BU TEPMUUECKON 00pabOTKU JeTanu u
1eJb €€ MPOBEICHUS.

3akaHuMBaeTCs paszies TabIuIaMi XMMUYECKOTO COCTaBa U MEXaHUYECKUX
CBOWCTB MaTepualia IeTaJIu.

Hanpumep:

Tabnruyal XWMUYECKUU cCOCTaB Marepuala aetaiu, B %
Mapka
MaTepu- C Si Mn P S

ajia
Crans 45 0,42 -0,50]0,50-0,800,17-0,37 Jlo 0,035 o 0,040
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IrocTt
1050-88

5.2 AHaJIU3 TeXHOJOTHYHOCTH KOHCTPYKIMH 1eTAJH

AHanmu3 TEXHOJOTUYHOCTHU SIBJISICTCS OJTHUM W3 BaXKHBIX ATAIlOB B paspa-
O00TKE TEXHOJOTHYECKOTO TpOIecca, 00yCIaBIMBAET €ro OCHOBHBIE TEXHHUKO-
HYKOHOMHYECKHE TTOKA3aTEN: METaJUIOEMKOCTb, TPYJI0EMKOCTh, CEOECTOMMOCT.

AHanu3 TeXHOJOTUYHOCTU MPOBOJAUTCS, KaK MPaBUIIO, B JBa JTara: Kaye-
CTBEHHBII aHaJINU3 U KOJIMYECTBEHHbBIN aHAJIM3.

Tak, getanu Tumna BajoB MPU3HAIOTCA TEXHOJOTUYHBIMH, €CJIU OHU OTBE-
YaroT CJIEAYIOIUM TPeOOBAHUSIM:

- BO3MO>KHOCTh MAaKCHUMAaJIbHOTO MPUOIMKEHUS (POPMBI M pa3MEPOB 3aro-
TOBKH K pazMepam 1 popMe JeTau;

- BO3MO’KHOCTB BECTH 00pabOTKY MPOXOJAHBIMU PE3LAMU;

- YMEHBIIICHUE THAMETPOB ITIOBEPXHOCTEH OT CEPEAMHBI K TOPIIaM Bayia WM
OT OJHOTO TOPIIA K APYTOMY;

- BO3MOKHOCTb 3aMEHBI 3aKPBITHIX MITTOHOYHBIX MTa30B OTKPHITHIMU;

- ’)KECTKOCTh Bajia 00€CTIeunBacT JOCTKEHNE HEOOXOIUMON TOUHOCTH TIPH
obpabotke (I/d < 10...12).

3y0uaThie Kojieca MPU3HAIOTCS TEXHOJIOTHYHBIMU, €CITH OHU UMEET:

- LICHTPAIBHOE OTBEPCTHE MPOCTOU (POPMBI;

- MPOCTYI0 KOH(UTYPAIUIO HAPY>KHOTO KOHTypa (HamboJiee TEXHOJIOTHY-
HBIMHU SIBJISIIOTCA 3y04aThie Kojieca mpocToil (HopMbl O€3 BHICTYMAIOIINX CTYIIHI);

- CTYNIHIIBI ¢ OJTHOM CTOPOHBI, YTO MO3BOJIIET 00pabaTeiBaTh Ha 3y0odpe-
3€pHBIX CTAHKaX IO JIBE JIeTalIu;

- CHMMETPUYHO PACIIOJIOKEHHYIO IEPEMBIUKY MEXTY BEHIIOM U CTYTHIIEH,
YTO YMEHBIIIAET KOPOOJICHUE AETAIH NMPU TEPMOOOPAOOTKE;

- BO3MOYKHOCTD IITAMIOBKH (PUTYPHOU MEPEMBIYKH MEXITY BEHIIOM U CTY-
MULIEH; TOCTATOYHOE PACCTOSIHUE MEXKy BEHIIaMH JjIsi 00paboTku Ha 3ybodpe-
3epHBIX CTaHKaX (11 IBYXBEHIIOBBIX 3y0OUaThIX KOJIEC).

JIns1 Bcex KJaccoB A€Tajel NPU3HAIOTCSA HETEXHOJIOTUYHBIMU CIICTYIOIIUE
DJICMCHTHI:

- riryookue otBeperus (I/d > 5);

- OTBEPCTHS, PACIIOIOKEHHBIE TIOJT YTIIOM K OCH, TIJIOCKOCTH U T.I1.;

- TIIyXH€ OTBEPCTUS C pe3b0oii;

- 3aKPBITHIE C OJTHOM WJIA JBYX CTOPOH Ta3bl.

He sBRsit0OTCS HETEXHOJIOTMUHBIMU TPEOOBAHUS K TOYHOCTH Pa3MEpPOB U
(dbopMBI TTOBEPXHOCTEH JeTaNe U MIePOXOBATOCTH, TaK KaK OHU BBITEKAIOT U3
CITy’K€OHOTO Ha3HAYCHHUS JICTAIIU U HE OMPEACIISIOT €€ KOHCTPYKIIHIO.

KonnyecTBeHHass OIEHKA TEXHOJOTUYHOCTH BBITIOJHSICTCS COTJIACHO
['OCT 14.201.
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B xypcoBoM npoeKTe KOJTMYECTBEHHYIO OIIEHKY TEXHOJIOTUYHOCTH
KOHCTPYKIIUH JI€TaIH MOKHO TIPOU3BOIUTH IO CIEAYIOMUM KOIPPHUITUCHTAM:
K03 puyuenmy yruguxayuy KOHCTPYKTUBHBIX 3JIEMEHTOB JIeTalN

_ Qa.y.

K
=g (1)

rae Q,, — 4uca0 yHH(HIMPOBAHHBIX 3JIEMEHTOB JETANH, WIT., Q,- 00IIee YUCIO

KOHCTPYKTUBHBIX 3JIEMEHTOB JETaJH, IIIT.;
K03 puyuenmy ucnonwb308anus mamepuand

K =0 @

rape m, —macca aeTtajiu 1o 4€pTeixKy, KI', M, — MaCCa MaTcpuaja 3aroToBKH1 C

HEN30C)KHBIMU TEXHOJIOTHICCKUMHU MTOTEPSIMH, KT
K03 uyuenmy mounocmu oopabomxu NeTaiu

Kpy = gm—H , 3)
4.0
rne Q,,, - YACIO pa3MepoB He 0OOCHOBAHHOM CTENEHU TOYHOCTH 00paboTKH,
Q,y, - O01IEE YNCIIO pa3MepOoB, MOJIEKAIUX 00padOTKE;
K03¢huyuenmy wepoxosamocmu MOBEPXHOCTEN JeTAIIN

u.o.

rae O, — 9UCJIO IOBEPXHOCTEH eTalnu He 000OCHOBAaHHOM IIEPOXOBATOCTH,

W.H.

mr., O,, — 00lIee YNCI0 NOBEPXHOCTEN AETaIN, NOIIeKaX 00paboTKe, IIIT.

B 3aknmrouenrne HeoOXOIUMO JaTh OOIIYIO OIICHKY TEXHOJIOTHYHOCTH U3-
JICIIUSL.

5.3  Ompenesnenne TUNA NPOU3BOACTBA

Tun npou3BoACTBa — 3TO KiaccU(UKAIMOHHAS KAaTErOpHsl MPOU3BO/ICTBA,
BBIZICIISIEMas 110 IMPU3HAKAM IIAPOTHl HOMEHKIIATYPBI, PETYISIPHOCTH, CTAOUITLHO-
CTU U 00beMa BBIITyCKA U3JICTUH.

B 3aBHCHMOCTH OT BEJIMYHMHBI IPOTPAMMBI U XapaKTEPUCTUKH BBITyCKae-
MO MPOAYKITUHU Pa3IMYal0T SIMHUIHOE, CEPUIHOEC U MacCOBOE IIPOU3BOJICTBA.

[Tox e IMHUYHBIM TIPOU3BOICTBOM ITOHUMAIOT U3TOTOBJICHUE MAITUH (H3]1e-
JUi), XapaKTepu3yeMoe MajbiM 00bEMOM BBIMTyCKa OJWHAKOBBIX MAaIWH (HM37e-
71t ), TOBTOPHOE U3TOTOBIIEHHUE M PEMOHT KOTOPBIX, KaK MPaBUJIO, HE TIPEeIyCcMaT-
puBaerca. [Iponykuusi eTMHUYHOTO MTPOU3BOJACTBA — OIBITHBIE 0OPA3IIhI, TIKE-
JIbI€ MAIIMHBI, YHUKAJIGHBIE CTAHKH T. 1.

[Tox cepuitHBIM POU3BOICTBOM MTOHUMAIOT U3TOTOBJICHUE WJIH PEMOHT U3-
JEU TIePUOTINYECKU TTOBTOPSIOMUMHUCS MAPTUSAMU 110 HEM3MEHHBIM YePTeKaM
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B TEUEHHUE NMPOJOHKUTEIEHOIO MPOMEXKYTKA KAJIEHAAPHOr0 BpeMeHu. Pazinyaror
MEJKOCEpPUITHOE, CPEHECEPUITHOE U KPYTTHOCEPUWHOE POU3BOJICTBA.

[Tponykius cepuitHOro Npou3BOACTBA — CTAHKU, KOMIIPECCOPBI, CYAOBbIE
JBUTATEH U T. 1. — BBIIIOJIHAETCS NEPUOANYECKH TOBTOPSIOUIUMHUCS MTAPTUSAMHU.

ITon MaccoBBIM NMPOU3BOJICTBOM IOHHUMAIOT HEMPEPHIBHOE M3TOTOBJIICHHUE
WIM PEMOHTUPOBAHKE U3JEIUN B OOJIBIINX 00bEeMax 110 HEU3MEHHBIM YepTexkKam
IPOAODKUTEIBHOE BPEMS, B TEUEHNE KOTOPOTO Ha OOJILLIIMHCTBE pabOUnX MECT
BBIIIOJIHAETCS OIHA U Ta ke onepauus. [Ipoaykius MmaccoBoro npou3BOACTBA —
aBTOMOOWIIN, XOJIOAUIIBHUKY, YaChl, TEJIEBU30PHI, U T.II.

IIpu orcyrcTBUM 0a30BOM (IIPOM3BOACTBEHHON) TEXHOJOTUH B KypCOBOM
IIPOEKTE THII MPOU3BOJACTBA OIPEACIAECTCS B 3aBUCHMOCTH OT MAacCChl JIETalu U
o0BbeMa mpou3Bo icTBa 1o Tadur. 2 [1].

Tabauya 2 Onpeoenenue muna npouzeoocmea [1]
["omoBol 00bEM IPOU3BOJCTBA JCTANCH OJJHOTO HAMMEHOBAHUS, IIIT.
Tun
MIPOU3BOJICTBA TSKEIBIX (KPYITHBIX ) CPEIHUX MacCou JeTKUX (MEITKUX )
Maccoit cBbie30 kr 10 30 kr Maccoi 10 6 Kr
€IUHUYHOE oo 5 no 10 no 100
MEJIKOCEpUIHOE 6—100 11 -200 101 — 500
CpeHecepuiiHOe 101 - 300 201 — 1000 501 — 5000
KPYIHOCEpUITHOE 301 — 1000 1001 — 5000 5001 — 50000
MaccoBOE csoimie 1000 csbimre 5000 csoitie 50000

l'omoBasg mporpamMma HM3rOTOBJICHHS JETANIEW B LITyKax OIPENECISAECTCS C
Y4€TOM 3aMacHbIX YacTe U BO3MOXKHBIX MOTEPH MO hopmyie

N =N;m (1 + Fﬁo) (5)

rie Ni — 06beM Ipou3BOACTBA M3STUH, IIT./TO; M — KOJMYECTBO JIeTAJICH
JTAHHOTO HAUMEHOBAHUSI B OJHOM U3JENUU; [3 - IJIs1 JOTIOJTHUTEIILHO U3TOTOBIIS-
€MBIX JICTaJIeH JIs 3aMaCHBIX YacTEeH U N7l BOCIIOJIHEHUS BO3MOKHBIX IMTOTEPh B
nporientax (f = 5...7 %).

J{nst ycrmoBui CEpUHHOTO MPOU3BOACTBA KOJIMYECTBO AETAJIEH B MAPTUU JJIS
OJIHOBPEMEHHOTO 3aIlyCKa JIOMYCKAETCsl ONMpPEAessaTh MO CIAeAyIoNeld yIpoIeH-
HOU popmye [1, 2, 3]:

Na

n= - (6)

IZIe 0. - YUCJIO JTHEH, Ha KOTOpble HEOOXO0ANMMO UMETh 3aliac JeTalel Ha CKIaje
(s obecnieueHust COOpKH, pekoMeHayercs npuaumath o = 10); F - gucio pado-
yux JHEH B roay (MokHO npuHuMaTth F = 240).

B pamkax kypcoBoi pabGoTbl MOJHOE HOPMHPOBAHUE TEXHOJIOTHYECKOTO
Ipoliecca He BBIOJHAETCS, TOITOMY THI TPOU3BOACTBA ONpeieseTcs 0e3 yTou-
HEHUs 10 KO3(P(ULHUEHTY 3aKpETUICHUS ONEpaLHii.
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5.4 BpI0Op 3ar0TOBKH

[IpaBUnBHBIN BEIOOP 3arOTOBKU OKA3bIBAET HETIOCPEICTBEHHOE BIMSIHUE Ha
BO3MO>KHOCTh PAllMOHAJIBHOTO MOCTPOEHHSI TEXHOJIOTUYECKOrO MPOLEcca U3ro-
TOBJICHUSI, KaK OT/ICJIbHBIX JIeTajeil, TaK U MalllMHBI B 11€JI0M, CIIOCOOCTBYET CHU-
YKEHUIO yIEJIbHOW METAJNIOEMKOCTH MAIllMH U YMEHBIICHUIO OTXO/IOB.

Haubounee pacripocTpaHeHHbIE B MAIIMHOCTPOCHUH METO/IbI TIOJTy4YESHHUSI 3a-
rOTOBOK (JIUTHE, IITAMIIOBKA U JIP.) MOTYT OBITh PEaIM30BaHbl PA3HBIMU CIIOCO-
O0amMu (IUThE B KOKWIIb, JIUThE IO BBIILJIABISEMBIM MOJENSAM; IITAMIIOBKA Ha
['IT, mramnoBka Ha 'KM u T. 11.), BBIOOp KOTOPBIX TpeOyeT TEXHUKO-IKOHOMU-
YEeCKOro 000OCHOBAHMUS.

B pamkax KypcoBoil pabOThI CTYA€HT AOJIKEH OCYILIECTBUTD JBYX TATHBINA
BBIOOp crioco0a mosry4yeHus 3arotroBku. Ha mepBom 3tare nponu3BoauTCs MpeaBa-
puUTENbHAS KaueCTBEHHAs! OILIEHKAa METOJOB M CIIOCOOOB MOJYyYEHHs 3arOTOBKHU.
Ha BTOpOoM 3Tame — nBa-TpH NMPEUMMYLIECTBEHHBIX CIIOCO0A CPAaBHUBAIOTCA IO
HKOHOMUYECKON 3((HEKTUBHOCTH, TAKUM 00pa3oM, BBIOMPAETCS ONTUMAJIbHBIHI
crocoO.

OcHoBHBIMU (haKTOpaMHU, OMPEAEIIAIOIINMU BBIOOP METOa U criocoda 1mo-
JIyYE€HHUs 3arOTOBOK, SIBJISIFOTCSI HUXKECIIEAYIOIIIHE.

1. Dopma u pazmepor 3a2omosxu. Hanbosee cnoxxHbie 10 KOHPUTYypaLuu
3aroTOBKHM IOJIY4alOT pa3IU4YHbIMU cioco0aMu JIUThs. [ 3aroTOBOK, MoJTyyae-
MBIX METOAOM IIJJACTHYECKOTO Ae(POpPMUPOBAHUS XapaKTepHa Ooiiee MmpocTas
KOH(Urypaius, OTCyTCTBUE OTBEPCTUN W TosocTed. 11 caMbIX MPOCTHIX IO
dbopme netaneil 3aroTOBKOM SIBJISIETCSI METAJUTYPIrUYE€CKUI MPOKAT B BUIE MPYT-
KOB Pa3JIMYHOrO CEYEHU U TPYO, a TAK)KE MPOKAT NEPHUOJUUECKOTO CEUECHMUS, U3~
TOTOBJISIEMOTO Ha CHEIUATU3UPOBAHHOM 00OpPYIOBAHHH.

2. Tounocmov ghopmvl, pazmepos u Kauecmeo NOBEPXHOCMHO20 COsL 3A20-
mogok. Tpebyemasi TOUHOCTh T€OMETPUUYECKUX (OPM U pa3MEpOB 3ar0TOBOK CY-
IIECTBEHHO BJIMSIET Ha UX ce0eCTOUMOCTb. UeM Bblille TpeOOBAHUS K TOYHOCTH
OTJIMBOK, IITAMIIOBOK U JIDYTHUX 3arOTOBOK, TEM BBILIE CTOUMOCTb UX MU3TOTOBJIE-
HUs. DTO ONpeAesseTcs IIaBHbIM 00pa3oM YBEIMYEHUEM CTOUMOCTH (HOpMO0O-
pa3yrolen OCHaCTKU (MOJIEIH, IITaMIIbl, pecc-(pOPMBbI), yMEHbILIEHUEM JIOITYCKa
Ha €€ U3HOC, IPUMEHEHNEM 000py10BaHus ¢ 60Jiee BBICOKUMU ITapaMeTpaMu TOY-
HOCTH (|, ClIeoBaTeIbHO, O0JIee JOPOTOT0), YBEIIMYEHUEM PACX0JI0B HA €T0 CO-
Jiep’KaHnue U dKCIuTyaTanuio. KayecTBo MOBEpXHOCTHOTO CJIOSl 3aTOTOBKH CKa3bl-
BAETCsl HA BOBMOXKHOCTHU €€ MOceaytoneld 00padOoTKU M Ha IKCILTyaTallMOHHbIX
CBOMCTBax J€TalM, TAKUX KaK yCTAJIIOCTHAs! MPOYHOCTb, H3HOCOCTOMKOCTh U JIp.
Ono (dopmupyeTcss MPaKTUYECKH HA BCEX CTAAUSAX W3TOTOBJICHHS 3arOTOBKH.
TexHOIOornyecKkuii mpoLece OnpeAeIsieT He TOJIbKO MUKPOT€OMETPHIO TTIOBEPXHO-
CTH, HO U (PU3UKO-MEXaHUUYECKHE CBOMCTBA MOBEPXHOCTHOIO CIIOSL.

3. Texnonocuueckue ceolicmea mamepuana. MeToapl MOy4eHUsI 3aroTo-
BOK HAKJIQJbIBAIOT BIIOJIHE OINPEECIICHHbIE OTPAHUYEHHS HA UCIOJIb30BAHHUE TEX
WIM UHBIX KOHCTPYKLIMOHHBIX MaTE€pPHAIOB, KOTOPbIE OMPENEISAI0TCS MO J0CTa-
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TOYHOCTH JINTEWHBIX CBOWCTB, TUIACTUYHOCTH, CBAPUBAEMOCTH M JIPYTUX XapaK-
TepucTHK. [Ipy HamU4YMKM TOCTATOYHOTO KOMILJIEKCA BCEX ITUX CBOMCTB y MaTe-
puajga ero BBIXOJIHbIE MEXaHWYECKHE XapaKTEPUCTUKU MOTYT CUJIBHO pa3iiu-
YaThCsl Y 3arOTOBOK, MOJYYEHHBIMH BCEMH BO3MOXXHBIMU METOAaMH. Tak, W3-
BECTHO, YTO JIUTHIE 3arOTOBKU UMEIOT KPYITHO3EPHUCTOE CTPOCHUE, HEOJHOPO-
HOCTh MEXAaHWYECKHUX CBOMCTB U XMMHUYECKOI'O COCTaBa IO CEYEHHUIO OTIUBKHU.
[TnactTudecku neopmMupoBaHHbI METa 001a1aeT IPKO BHIPAKEHHOU TEKCTY-
POl B BUJIE BOJIOKHHCTOTO CTPOCHHS MEJIKUX 3€pPEH; aHU30TPOIMEH MEeXaHW4e-
CKHUX CBOMCTB B 3aBUCUMOCTH OT HaIlpaBJICHUS BOJIOKOH; HaKjIenoM. B 1ieiom xe,
MJIACTHYECKHU Te(POPMUPOBAHHBIC 3arOTOBKH 00J1a1af0T 00JIee BEICOKUMHU TTPOY-
HOCTHBIMH CBOWCTBAMH 10 CPABHEHUIO C TUTHIMH.

4. Obvem svinycka npodykyuu. KoaudecTBo npenogaracMbix K U3roToB-
JICHUIO W3JEIHA OMpenesieT BBHIOOpP crmoco0a W3rOTOBJEHUS 3aroTOBOK, IIO-
CKOJIbKY Ham0oJiee TEXHUYECKA U DKOHOMHUYECKH COBEPIIECHHBIE CIIOCOOBI Tpe-
Oyr0oT OOJIBIIIUX HAYAJIBHBIX 3aTPaT HA MpUoOpeTeHne 000PyI0BaHUS U TEXHOJIO-
rudeckoit ocHacTKU. C yBEIMYEHHEM KOJUYECTBA BHIITYCKAEMbIX U3/ICITUN Y 1eThb-
HBIC 3aTpaThl HA €IMHUILY MTPOJYKIIMH CHUKAIOTCS M BO3MOKHO HCIIOIb30BaHUE
0oJee MPOrpecCUBHBIX CIIOCOOOB MOTYUYEHHUS 3aTOTOBOK.

5. IIpouzeoocmeennvie 603moxncHocmu npeonpusmus. Hanuaue TexHude-
CKOM 0a3bl TIO3BOJISIET OPTraHU30BaTh BBITYCK HOBOM MPOIYKIIUU C MHUHHUMAJb-
HBIMH 3aTpaTaMHy BPEMEHH Ha IMOATOTOBKY M OCBOCHHE MPOM3BOACTBA. [loaToMmy,
MIPOCKTUPOBAHUE HOBOTO TEXHOJOTHYECKOTO Tpollecca HE0OXOIUMO yBS3BIBATH
C BO3MOKHOCTSIMH JICUCTBYIOIIIETO MTPOU3BOACTBA, 3arPy3KOi €r0 000pyI0BaHHMSI.
B T0 )€ Bpems, Ipu OprueHTaIlMK Ha KCTIOJb30BaHIE HOBBIX CIIOCOOOB MOTyYCHHUS
3aroTOBOK HEOOXOAMMa TIIATeIbHAs TEXHOJOTHYECKas MOJITOTOBKA MPOU3BO/I-
CTBa, MPUOOPETEHNE M U3TOTOBJICHHE HOBOTO O0OPYOBAHMS U OCHACTKH, YTO CY-
IIECTBEHHO YJUJIMHSET CPOKHU TMOATOTOBKM MPOM3BOJACTBA. B paMkax KypcoBoro
MIPOEKTa OTCYTCTBYET MPUBS3KA K KOHKPETHOMY MPEIIPUITHIO, TOATOMY IPH BbI-
6ope MeTo1a ¥ crioco0a MoTy4YeHus 3aTOTOBKY JaHHBIM KPUTEPU MOKHO HE YUH-
THIBATb.

6. Cpoxu oceoenuss npouzsoocmea. J|aHHBIM KPHUTEPHH XapaKTEPHU3YET
MIPOMEKYTOK BPEMEHHU, HEOOXOAUMBINA MPEAMPUATHIO HA OCBOSHHWE HOBOTO JIS
ce0s criocoda MoTy4eHHst 3aroTOBOK.

Cpoxu OCBOCHUS TTPOU3BOACTBA OMPEICISIOTCS CI0KHOCTHIO M3TOTABIIH-
BaeMOT0 W3JICTHS, XapaKTePOM MPUMEHSIEMBIX TEXHOJOTHUYECKHX TPOIECCOB H
THTIOM TPOU3BOACTBA. YeM OOJIbIIE KOJUYECTBO M CIOKHOCTH HCITOJIB3yeMOTO
00OpyI0BaHUS U OCHACTKH, TEM OOJIBIIIE CPOKU OCBOCHHMSI IIPOU3BO/ICTBA.

[IpeaBapuTeIbHO BEIOOP 3arOTOBKH MOYKET OBITh OCYIIIECTBIICH Ha OCHOBE
KOMITJIEKCHOT'O aHaJl3a YKa3aHHBIX BHIIMIC (PAKTOPOB C MOMOIIBIO MATPHUIIBI X
BiustHus (taou. 2) [4, 5].

OreHka OCYIIECTBIISIETCS IMMyTEM CYMMHPOBAHHWS OaljioB, IPUCBOCHHBIX
KOKJIOMY M3 BO3MOXHBIX CITOCOOOB TMOJIYYSHHS! 3arOTOBKH IO MEPEUUCICHHBIM
BbIIe (pakTopam. BO3MOKHOCTH MCTHOIB30BaHUSI TOTO WJIM MHOTO CIOco0a 1o
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KOHKPETHOMY (DaKTOpy OIEHMBAETCS 3HAKAMHU TUTIOC «+» WM MUHYC «—». Jlyd-
IIUM SIBJISIETCS CITOCO0, HAOpaBIIUi HauOoJIbIIIee YUCIIO OAIIIOB.

AHanu3 MaTpullbl, NpPEJCTaBIEHHON B Taba. 2, MoOKa3all, YTO pPaBHOE
HauOOJIbIIIEe KOJTMYECTBO OalIoB (4) Habpaiu TpH crocoda MoJydeHus: 3aroTo-
BOK.

OpnHako oTCyTCTBHE HEOOXOIUMBIX TEXHOJIIOTMUYECKUX CBOMCTB MaTepuaia
JUTSL UCTIOJb30BAHMSI METO/IA JINThS OTPAHUYMBAET ATOT BBIOOP 10 IBYX CIIOCOOOB
mramMnoBku. KauecTBeHHOE CpaBHEHHE THX BaPUAHTOB HE JIACT SIBHOTO MPEUMY-
[IECTBA TOMY WJIM HHOMY CIOCO0Y, TO3TOMY HEOOXOIUMO YKPYITHEHHOE MPOEK-
TUPOBAaHKME OOCUX 3arOTOBOK U TEXHOJOTUUECKUX MAPIIPYTOB UX 0OPaOOTKH.

Ha BTOpOM 3Tame BbIOOpa crioco0a MOMy4eHUsl 3aroTOBKU MPOU3BOAUM
YKPYIHEHHBINA pacyeT ce0eCTOMMOCTH CIOCOO0B, HAOPABIIMX HAUOOJIbILIEE KOJIU-
94eCTBO OAJIJIOB MPH Ka4€CTBEHHOM CPaBHEHUH.

Tabaruya 2 Mampuya eénusnus pakmopos (npumep) [4, 5]
daxkTopsl BEIOOpa METO/1a U Croco0a
MMOJIYYCHHA 3aIrOTOBKH

= 2
S & 3)
o) < = 2
= & £ & = o
MeTobl U CHo- E Z £ = I~ 2
3 2B 5 2 s Cymma
co0bl  moyye- S e 3 2 2 2. daxTopos
HUS 3aTOTOBKH = 3 = o) g = P
Q. p= & = = S 3
g g2 3 3 S =
I S S o q::1'3 2 8
< = = = Q
a, 2o @ e 2 %)
= o R 5 S 3 /A g
o
o © H & 5 =
S T 8 w S o 2 >
a, T 5 o Z o 8 &
g oz = = 2
= 2 J v g 8 5
S = = o O
Jlumve:
[10J] 1aBJIECHUEM + + - ' - 2
10 BBITUJIABIISC- + + - + + 4

MBIM MOACJIAM

B KOKHJIb + + - - + 3
Kosxka + - + - + 3
LlImamnosxa:

Ha MOJIOTax + - + + + 4
Ha I'KM + + + + - 4

CebecToMMOCTh 3ar0TOBKH U3 MTPOKaTa yIPOIIEHHO MOKHO ONPEIETUTh 110
3aTpaTaM Ha MaTepual, HeOOXOIUMOTO JIs €€ MOTyUYeHUs. 3aTpaThl Ha MaTepual
OTPEENSIOTCA 10 Macce MpoKara, TpeOyIoLEerocs Ha U3roTOBJICHUE ETalu, U
Macce craBaeMoi CTpyku. [Ipu 3ToM HE0OXOAUMO YYUTHIBATH CTAHIAPTHYIO
JUIMHY TIPYTKOB M OTXOJbl B PE3yJbTATe HEKPATHOCTU IJIMHBI 3arOTOBOK ATOMU
CTaHIAPTHOU JJIMHE!

17



M= [0S - (Q - )2 Ky (7)

1000

rae Q — Macca 3aroToBKH, KT; S — 1leHa | Kr Marepualia 3aroToBKH, p.; q —
Macca roToBOM JieTalu, KI; SoTX —1eHa 1 T 0TX010B, p.; kund — unduaumnonHbIit
K03 PuIeHT, HeoOXOAUMBIN ISl MPUBEEHUS YPOBHS 1IEH K COBPEMEHHBIM
ycioBusiM (mpumeHuTeNnbHO K 2013 — 2014 rr. kund = 1,06, ero BenmnamnHa MOXET
KOPPEKTHPOBATHCS PYKOBOIUTEIIEM KypPCOBOTO IPOCKTA).

CTOUMOCTh HEKOTOPBIX METAJIJIOB M 3arOTOBUTEIBHBIE IIEHBI HA CTPYKKY
YEPHBIX U [IBETHBIX METAJJIOB IPUBOAATCS B TabJ. 1 1 2 npumnoxenus B.

CTOMMOCTB 3aroTOBOK, TOJy9aeMbIX TaKUMHU CIOCOOaMH, Kak JUThE B
OOBIYHBIC 3eMJISTHBIE ()OPMBI U KOKWJIb, TUTHE 110 BBHIIIJIABIIIEMBIM MOJEISIM, JIH-
ThE€ MOJ1 JIaBJICHUEM; Topsivasi ITaMIOBKa Ha MoJoTax, npeccax, ' KM, KI'III, a
TaK)Ke JIEKTPOBBICAAKOMN, MOKHO C JOCTATOYHOM JIJIsi KypCOBOM pabOThI TOUHO-
CTBIO onpeienuTh 1o popmye [3]:

Saar = |50k Qhemkckukrnken) = (@ = @) 22| ey (8)

1000 1000
rae Ci— 6a3oBas cTOMMOCTh 1 T 3aroToBOK, p.; km, ke, kB, km, k11, — k03¢-

(bUIMEHTHI, 3aBUCAIIME OT KJIacCa TOYHOCTH, TPYTIIBI CJI0KHOCTH, MacChl, MapKu
MaTtepuaia u 00bema MpoOn3BOJICTBA 3arOTOBOK.

JIJist OTJIMBOK, MOJIYYEHHBIX JIMTHEM B MECYAHO-TIIMHUCTBIE (DOPMBI U KO-
KWJIM, PEKOMEHTYEeTCs TI0JIb30BAThCsl HIXKEIIPUBEICHHBIMH JaHHBIMH [3].

bazosas croumocts 1 T oTirBok C1 = 75000 p. (OTIUBKH U3 CEPOTO UyT'yHa
Mapok CH10; CU15; CU18 maccoit 1 — 3 kr, 3-ro kiacca tounoctu no 'OCT
2664585, 3-if TpyMIIbI CIIOKHOCTH U 3-U TPYIITBI CEpUHHOCTH).

KoadduimenTs! BHIOMpAOTCS 1O CAEAYIOIIMM IaHHbBIM [3].

B 3aBUCHMOCTH OT TOYHOCTH OTJIMBOK 3HaueHUs Koapduimenta km:

- JUTSL OTJIMBOK W3 YEPHBIX METAJIOB:

1-# xkimacc Tounoctu km =1,1;

2-1 xitacc Tognoctd km = 1,05;

3-1 xiacc toynoctu km = 1,0;

- ISl OTJTUBOK U3 IIBETHBIX METAJUIOB:

4-i1 kmacc Tounocta km=1,1;

5-11 xnacc tounoctu km = 1,05;

6-11 kitacc Tougoct km =1,1.

B 3aBucumocTy oT Mapku maTepuana 3HaueHus koddduimenta km crnemy-
IOLLHE:

- JUIS 9yTYyHa:

CU10, CU15, CU18-1, CH20, CU25, CY30 km = 1,04;

CU35, CU40, CU45 km = 1,08;

BY45-5, BU50-2 km = 1,19;
K430-6, K433-8, KU35-10 km = 1,12;
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- JUISl CTAUIH:

yraepoaucTont km = 1,22;

HU3KOJIeTupoBaHHOM km = 1,26;

nerupoBanHoi km = 1,93;

- JIJIs1 CTUTABOB IIBETHBIX METAJIOB:

aJIfoMUHUEBBIX kM = 5,94;

MEIHOIIMHKOBBIX kM = 5,53;

- OPOH3BI OJIOBSIHUCTO-CBHHIIOBOM km = 1,04;

KoadduimenTsl, 3aBucsiye OT TPYIIBI CI0XHOCTH OTIMBOK KC, Macchl
otiuBok kB 1 00bemMa npousBozcTBa ki onpenensitorces o tadu. 3 [punoxenus
I.

Jlns onpenenenus koddpdunmenta kim HeoOX0IMMO CHayanga yCTaHOBUTH
rpyniy cepuitHoctu 1o Taodiu. 4 Ilpunoxenus ', 3aTeM Ha OCHOBaHUU TPYIIIBI
cepuitHocTu 110 Ta0. 3 [Ipunoxenus " Halitu 3HaueHus k.

J1J1st OTIMBOK, MOTYYEHHBIX JTUTHEM MO BBITUIABIISIEMBIM MOJIENSIM, 3a 0a30-
By10 npuHsaTa ctouMocTh 1 1. C2 = 95000 p. (OT/IMBKU U3 YTIAEPOJUCTON CTAIH
maccoi 0,1 — 0,2 kr, 3-ii TpyIIbl CJI0KHOCTH, 2-1 TPYIIIbI cEpUHOCTH) [3].

KoaddurmenTs BHIOUpAIOTCS MO CIEAYIONINM JTaHHBIM:

a) HE3aBUCUMO OT TOYHOCTH OTJIMBOK K03 uiinenta km pasen 1.

0) B 3aBUCUMOCTH OT Marepuaja OTJIMBOK 3HaueHUs koddduimenta km
CJIeIyIOLIHeE:

- JUTSL CTaJIH:

yriepoaucTon — 1,

HU3KoserupoBanHoi — 1,08,

BbICOKOJIeTHpoBaHHOM — 1,1;

- MEIHBIX CIUIaBOB — 2,44;

- OpOH3HI:

oe3onoBsiHUCTON — 2,11,

OJIOBSIHUCTOM — 2,4.

KoaddurmenTsl, 3aBucsime ot rpyIiibl CJI0KHOCTH OTJIMBOK KC 1 Macchl
kB, npuaumarorcs 1o tadmn. 5 [punoxenus I

Koaddumment ko ayist oTnmMBOK, MoTydaeMbIX MO BBITUTABIISIEMBIM MOJIC-
JISIM, OTIpeIeNIIeTCS HE3aBUCUMO OT MapKu MaTepualia OTauBKH. ['pymnmna cepuii-
HOCTH, Ha OCHOBAHMM KOTOPOM BbIOMparoTcst 3HaueHus1 kodpduuuenta ki npu-
BesieHa B Ta0u. 4 [punoxenus I

3naveHus kodpdunnerTa ki B 3aBUCUMOCTH OT TPYIIIBI CEPUITHOCTH CO-
CTaBJISIOT:

1-s rpynmna cepuitnoctu — 0,83;

2-4 rpynna cepuitHoctu — 1;

3-s rpymma cepuitnoct — 1,23,

JIJist OTJIMBOK, TOTYYEHHBIX JIMThEM TOJ JaBJICHUEM, B KauecTBe 0a30BOI
npunara croumocts 1 T ook C3 = 160000 p. (0T/IMBKH U3 aTIOMHUHHUEBBIX
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crutaBoB, Maccol 0,1 — 0,2 kr, 3-i Tpynmbl CI0KHOCTH, 2-i1 TPYIIIBI CEpUHHOCTH)
(http://www.flagman-kig.ru/).

KoadduimenTsl BEIOUpAIOTCS 10 CIASAYIONIUM JaHHBIM [3]:

a) HE3aBUCUMO OT KJlacca TOUHOCTH 3HaueHus kordduimenta km npunu-
MaroT paBHbIMU 1;

0) B 3aBUCUMOCTH OT MaTepHuaja OTJIUBOK K03 duiueHT kM npuHuMaeTcs:
JUIS. aJIIOMUHUEBBIX CINIaBOB — 1; MeaHbIX — 1,11; numHKoBEIX — 1,29.

3nauenus kodddurmenTon ke, kB u ki 111 OTIIMBOK, MOTYYEHHBIX JIUTHEM
10J1 1aBJieHUeM, IpuBeieHbI B Ta0. 6 [Ipunoxenus I'. ['pynna cepuiitnoctu npu-
HuMaetcd 1o Tad. 4 [punoxenus I

OTNMBKH K TOW WM UHOW IPYIIIE CIOKHOCTH MOYKHO OTHECTH IO clie- Ay-
IOLLMM MIPU3HAKAM.

[ rpynna — yanMHEeHHbIE AeTalld TUIIA TEJ BPAIEHHsI, KOTOPbIE MOXKHO OT-
JIMBATh HE TOJIBKO CTAIIMOHAPHBIM, HO U IIEHTPOOESKHBIM criocoOoM. K HUM 0THO-
CSITCSL TIPOCThIE U OMMETANIMYECKUE BKJIABININ, HEKOTOPHIE BTYJIKH U THIIb3HI,
TpyOBbI, IWIMHJIPHI, HEKOTOPBIE THUIBI IIMUHJEICH ¢ (IaHllaMu, KOJIEHYAThIe U
pacrpeaenuTeabHble Baibl U Ap. OTHOWIEHNE JJIMHBI K THAMETPY Y TaKUX JeTa-
et OoJIblIe eTUHULIBL.

Il rpymnma — neranu TUMa JUCKOB: MaXOBUKH M OCHOBHBIE JHUCKU MY(T
CUEIJICHUS], IIKUBBI, TUCKH, KOPITYChI OAIIUITHUKOB.

[II rpynna — mpocTele M0 KOH(PUTYpaluu KOpoO4YaThle MIIOCKUE IETalu,
1151 GOPMOBKH KOTOPBIX HE TpeOyeTcs: OO0JIbIIOro KoJinuecTBa cTepxkHeit. K atoit
IPYIIIE OTHOCSTCA NepeaHue, OOKOBBIE U HUYKHUE KPBIIIKU JBUTATENEH; KPBIIIKH
KOpPOOOK CKOpOCTEM, nepeagHnx 0a00K U APYTrux KOPIMYCHBIX JI€TajIeil; CyNnopThI
CTAHKOB; KPOHIITEHUHBI; TIJIAHKU; BUJIKHU; PblYary.

IV rpymnmna — 3aKkpbIThle KOPITYCHBIE J€Tall KOpOOUYaTOro TUIa, BHyTPU KO-
TOPBIX MOHTUPYIOTCSI MEXaHU3MbI MAIlIMH. JTO — OJIOKMA M TOJIOBKHU IMJIMH]IPOB
aBTOMOOUJILHBIX, TPAKTOPHBIX U JPYTUX JBHUTATENEH; KOPIyChl KOPOOOK mepe-
Ja4; KapTephl JABUTATENICH; KOPIYChl MOCTOB aBTOMOOWJIEH U TPAKTOPOB; Kap-
TEpHI PYJICBOT0 YIIPABJICHHUS; TIepeaHne 0a0Kku, KOpoOKH rmoaad v (hapTyKu TOKap-
HBIX CTAaHKOB, KOPOOKH CKOPOCTEH M T0J1ay CBEPJIMIIBHBIX CTAHKOB U JPYTHE Je-
TaJIM CI0KHOM (HOPMBI, JIJIs1 U3TOTOBJICHHS KOTOPBIX TPEOyeTCs 3HAUUTETHLHOE KO-
JMYECTBO CTEpPXKHEN mpu (PopMOBKe.

V rpynmna — KpyIHble U TShKeIble KopoOJaTble 1eTaiu, Ha KOTOPbIX OOBIYHO
MOHTHUPYIOTCS Y3JIbl U MEXaHU3Mbl MallIiH. K HUM MOKHO, OTHECTH KOpOoOYaThie
JIUTBIE paMbl TPAKTOPOB U CEIbCKOXO3SIICTBEHHBIX MAIlIMH, CTAHUHBI METAJLIIOP-
©XKYLIUX CTAHKOB W JIMTEHHBIX MAIIHMH, a TAKXE MPECcCOB, KOMIIPECCOPOB U AP.
BHyTpu Takux aetasieid 0ObIYHO HE MOHTUPYIOTCSI KAKUE-TMOO MEXaHU3MBI, T. €.
OHHM CITY’KaT KaK HeCyIllHe KOHCTPYKIHUU.

CTOUMOCTh rOpsSIYEIITAMIOBAHHBIX 3arOTOBOK (IMOJYYE€HHBIX Ha MOJIOTaX,
npeccax, rOpU30HTaIbHO-KOBOUHBIX MamuHax (I'KM), kpuBOImIMIHBIX Tropsi-
yemraMnoBouHbIx npeccax (KI'IT) u anexTpoBbICaKkoi) onpeeseTcs Ciemy-
fomuM oOpa3oM. 3a 6azy nmpuHUMaeTcs ctouMocTh 1 T mrammoBok C4 = 40100
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p. (IITaMIIOBKH W3 KOHCTPYKIIMOHHOW YTIEPOAMCTOM cTamu maccoit 2,5 — 4 kr,
kiacca Tounoct T4 mo 'OCT 7505-89 [14], 3-ii rpynmbl (CTENEHN) CIOXKHOCTH,
2-U TpyNIbl CEpUMHOCTH) [6].

KoaddurmenTs BHIOMPAIOTCS 1O CAEAYIOMIMM JIaHHBIM:

a) B 3aBUCUMOCTH OT KJ1acca TouHOCTH mtamnoBok no I'OCT 7505-89 3Ha-
yeHus ko3 duimenTa KT npuHuMaroTCs:

kiaccel TouHoctu T1, T2 —1,1;

kiacc Tou”noctu 13 — 1,05;

knaccel Tounoct T4, TS —1,0;

0) B 3aBUCHUMOCTH OT MapKy MaTepuaia ITaMIIOBKH 3HaUYeHUs KO3 PUIu-
eHTa kM cOCTaBJIsIOT:

JUIsl yraepoauctoix craiei 08...85 — 1,

craneit 15X...50X —1,13;

craimeit 18XI'T...30XI'T - 1,21;

cramu 1IX15 - 1,77;

craimei 12XH3A...30XH3A —1,79.

3nauenus ko3 durmentoB ke u kB nmpuseaeHs! B Tad:1. 7 [punoxenus B.

Koaddumuent ki onpenensiercss u3 ycioBus: eciiv 00beM MPOU3BOJICTBA
3aroTOBOK OO0JIbIIIE 3HAYEHUH, YKa3aHHBIX B Ta0J. 8 mpuioxeHus [', npuHuMaroT
kn = 0,8, B octanpHbIxX ciayyasx ki = 1,0. ['pynna (cTenens) ciokHOCTH onpe/e-
nsiercs o 'OCT 7505-85.

5.5 BbI00Op TexHOJMOTrHYECKHX 0a3

Ha ocHoBe aHanmu3a yepTexeil 1eTaiu U 3aroTOBKA HEOOXOJIUMO MpeBa-
PUTENBHO ONPENETUTh BOZMOXHBIE CXEMbI 0a3UpOBaHMs, KOTOPhIE MOTYT OBIThH
YTOYHEHbI B JalbHEHIIeM MpH pa3padOTKe MAPUIPYTHOTO TEXHOJOTHMYECKOTO
nporecca.

basupoeanue — npuaHue 3aroTOBKE WM U3JIEIHI0 TPEOYEeMOro MoJIoxKe-
HUSI OTHOCUTEIILHO BEIOPAHHOM CHCTEMBI KOOPUHAT.

Onopnas mouka — TOYKa, CAMBOJIM3UPYIOIIAsl OAHY U3 CBA3EH 3arOTOBKH
WJIM U3JIENHSI C BBIOPAHHOM CHCTEMOM KOOpIMHAT.

basoii Ha3bIBaeTCSl MOBEPXHOCTH WIIM BBIMIOJIHAOIIEE 3Ty (QYHKIUIO coUe-
TaHUE TIOBEPXHOCTEH, OCh, TOUKA, IPUHAJICKAIIAs 3aTOTOBKE MIIM U3/ETHUIO HC-
noJjib3yeMas it 0a3upoBaHUs.

Komnnexm 6a3z — COBOKyITHOCTb Tpex 0a3, 00pa3yIolux CUCTEMY KOOPAU-
HAT 3arOTOBKH WJIM U3/EIIHS.

ba3bl kimaccu@uIMpyoT M0 Ha3HAYEHMIO, JTUIIAEMBIM CTEIIEHAM CBOOOIbI
XapaKTepy MPOSBICHHUS.

Koncmpyxmopckas 6aza — 6a3za, ucnonbzyeMast 1Jisl OIPEICIICHHS TT0JI0-
KEHUS JIeTaIH WK COOPOYHOM eTUHUIIBI B U3ICIIHH.

Ocnoenas 6aza — KOHCTPYKTOpCKas 0a3a, MpuHa JIeKalas JaHHOU J1eTanu
W1 COOPOYHON €TMHUIIE U HCTIONb3yeMas JJIs ONIPEETICHUS €€ MOJIO0KEHHSI B U3-
JETHH.
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Bcnomoecamenvras 6aza — KOHCTpYKTOpCKas 0a3a, MpuHaAexKaas JaH-
HOM JieTanu win cOOPOYHOM €IMHUIIE U UCTIONIb3yeMasi JIJIsl ONpeesieHus MoJIo0-
YKEHUS IPUCOETUHSAEMBIX JieTanei (COOPOUHBIX €AMHUI]) OTHOCUTEIHHO JAHHOM
nerany (COOpOYHOM eTMHUIIBI).

Texnonocuueckasn 6aza — 6a3a, UCHOIb3yeMasl JIJIsl ONPEEICHUs] OTHOCH-
TEJIBLHOTO TOJIOKEHUS 3arOTOBKHU (M3/1eMs) B IIPOLIECCEe M3TOTOBJICHUS WM pe-
MOHTA.

Hzmepumenvrnas 6aza — 0a3za, UCTONb3yeMas AJsl ONPEIEICHUS OTHOCH-
TEJILHOTO MOJIOKEHUS 3aTOTOBKHU WJIU JETAIN U CPEICTB U3MEPEHUS.

OCHOBHBIMH U BCIIOMOTATEIbHBIMU MOTYT OBITh TOJILKO KOHCTPYKTOPCKHUE
0a3bl. B TO e BpeMs OCHOBHasi KOHCTPYKTOpPCKasi 0a3a MOXKET SIBISATHCS U3MEPH-
TEJIbHOMN WJIM TEXHOJOTUYECKOM.

Yemanoeounas 6asa — 6a3a, nuinaronas 3aroToBky (u3aenue) 3-x crerne-
Hel cBOOOIbI — MepeMENICHUS BAOIb OJJTHOM KOOPAUHATHON OCU U IIOBOPOTOB BO-
KpYT JBYX IPYTUX OCEH.

Hanpasnaiowas 6aza — 6a3a, nuinaroias 3aroToBky (U3eiame) AByX CcTe-
neHen cBOOOIbI — MepeMeNIeHUsT BJI0JIb OJHOW KOOPAUHATHON OCH M TMOBOPOTA
BOKPYT JIPyIOM.

Onopnas 6asa — 6a3a, NUIIAIONIAS 3aTOTOBKY (M37€JIMe) OAHOW CTETeHH
CBOOO/IBI — MEpEMEIIEHUS BI0JIb OJTHOM KOOPAUHATHON OCH MJIM TTIOBOPOTA BOKPYT
OCH.

lsotinas nanpasnsaowas baza — 6a3a, IUIIAKIIas 3ar0TOBKY (U3/1eN1e) ue-
TBIpEX CTeneHel CBOOOJbI — MEpEeMENIECHUs BAOJb JIBYX KOOPAMHATHBIX OCEH U
ITOBOPOTOB BOKPYT 3TUX OCEMU.

lsotinas onopuas 6aza — 6asa, TUIIAKOIIAsl 3aTOTOBKY (M3/1€JIUE) ABYX CTe-
MeHer CBOOO/IbI — MepEeMEIICHUM BI0JIb ABYX KOOPJUHATHBIX OCEH.

Aenas 6aza — 6a3a 3arOTOBKH (M3/1€TUs1) B BUJIE PEATbHOM MOBEPXHOCTH,
Pa3METOYHON PUCKHU WM TOUYKHU NIEPECECUEHUS PUCOK.

Ckpvimas 6aza — 6a3a 3aroTOBKM WM HM3JENHS B BHUJE BOOOpa)kaeMoii
MJIOCKOCTH, OCU UJIM TOUYKH.

[TonHOE M KpaTKOE HAUMEHOBaHKE 0a3 M0 HECKOJIBKUM KJIacCU(pUKAIIMOH-
HBIM MPU3HAKaM BEJETCS B CIEAYIOLIEM MOPSIKE: M0 Ha3HAYEHUIO, O JIMIIIae-
MBIM CTETICHSIM CBOOO/IbI, TIO XapakTepy nposiBiaeHusi. Hanmpumep, «TexHomgornde-
CKasl HampaBJIAIONIAsl CKpbITasg 0aza», «M3MEpUTENbHas OMOpHas siBHas 0a3ay,
«KOHCTPYKTOpPCKasi OCHOBHAsl yCTAaHOBOYHAs siBHasA 0a3a» U T.1I.

[Tpu BBIOOPE TEXHOJOTUUECKUX 0a3 HEOOXOIUMO PYKOBOJICTBOBAThCS

CJIeIYIOLMMU MTpaBUiIaMHu.

1. B kadecTBe TEXHOJIOTMYECKOM 0Oa3bl JKeIaTeNbHO BHIOMPATh KOHCTPYK-
TOPCKYIO 0a3y.

2. Ha mepBoii onepanuu TeXHOJIOTUUECKYIO 0a3y ClieIyeT BBIOUpaTh C y4de-
TOM pEUICHHUs OJTHOM W3 ABYX 3aJay: PABHOMEPHOI'O pACHpPEICIICHHs TPUITyCKa
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Mexay oOpabaThIBaeMbIMU MOBEPXHOCTSAMHU JI€TATH WU 00ECTeYeHHs pa3Mmep-
HOM CBSI3U MEXKy MIOBEPXHOCTIIMHU, MOJIEKAITUMHU 00pabOTKE U MOBEPXHOCTAMHU
HeoOpabaThIBAEMBIMU.

3. B kadecTBe yCTaHOBOYHOM TEXHOJIOTHYECKOM 0a3bl ClienyeT BhIOUpATh
MOBEPXHOCTh, UMEIOIIYI0 HAaUOOJIBIITYIO TPOTSXKEHHOCTh B 2-X B3aUMHO TEpICH-
JTUKYJISIPHBIX HaPaBJICHUSIX.

4. B kauecTBe HAMPaBIAIOIIECH TEXHOIOTHYECKOM 0a3bl HEOOXOAMMO BHIOU-
paTh MOBEPXHOCTh, UMEIOIIYI0 HAUOOJBIIYIO MPOTXKEHHOCTh B OJJHOM Harpas-
JICHUH.

5. B xayecTBe OMOPHON TEXHOJOTHUECKON 0a3bl HEOOXOIMMO BBHIOMPATH
MOBEPXHOCTh, UMEIOIIYIO0 HAUMEHbBIIINE Ta0apUTHI.

6. [ToBepxHOCTH, KOTOpBIE OyAYT UCIIOIH30BAHBI B KAUE€CTBE TEXHOJIOTHYE-
CKOM 0a3bl B TaJbHENIIEM, TOJKHBI OBITh 00pa0OTaHbl HA IEPBOI ONEpaIiy, Ke-
JaTeIbHO 3a OJMH YCTAHOB JAETAJIH.

1100 npunyunom eouncmea 6a3 TOHUMAETCS UCIIOIB30BAHUE OJHUX U TE€X
K€ MOBEPXHOCTEH B KauecTBE 0azMpYIOLIUMX Ha MOJABISAIONIEM OOJBIIMHCTBE
orepaluii TEXHOJIOIMYEeCKOro npoiiecca. KimaccuueckuM npuMepoM MCroab30Ba-
HUS IPUHLIMIIA €UHCTBA 0a3 sBisieTcst 00paboTKa IeTalnu B IIEHTpax, Mpu KOTO-
POl Ha Bcex omepalusix, KpoMe MepBOil, HCIOJIB3YIOTCS OJIHU U T€ ke 0a3bl.

Heo0OxoaumMo oTMETUTh, UTO IpaBuiia BbIOOpa 0a3 M MPUHLHUII €JUHCTBA
0a3 yacto npoTuBopeyar Apyr apyry. Hanpumep, npu o0paboTke neTayiu B 1I€H-
Tpax BBINOJHAETCA IPUHIIMI €AUHCTBA 0a3, HO HE COOII0AaeTC s MPaBUIIO BbIOOpa
0a3 (KOHCTpYKTOpCKas 0aza He COBNAJAET C TEXHOJIOrMueckoi). B pesynbrare
BMECTO OJTHOTO pa3Mmepa (IuameTpa) HEOOXOJMMO BBIICPKMBAThH JBa pasmepa
(mBa pamuyca). B 3aBUCMMOCTH OT KOHKPETHBIX YCJIOBHI BBITIONHSEM COOTBET-
CTBYIOLIME TPeOOBaHUA TEOPUH OAa3HMPOBAHUS.

Cmena 6a3 — 3TO peTHaAMEpPEHHAs WIH CIy4yaiiHas 3aMeHa OJHUX 0a3 Apy-
MMM C COXPAaHEHUEM MX IMPHUHAJJIEKHOCTH K KOHCTPYKTOPCKHM, TEXHOJIOIHYe-
CKUM WJIM U3MEPUTENIbHBIM 0a3aM. Pa3nuyaioT OpraHn30BaHHYIO U HEOPTaHU30-
BaHHYIO CMEHY 0a3.

1100 opeanuszosannoil (npeonamepenHoll) cmenoll 6a3 TTOHAMAETCS TaKas
CMEHa, MPU KOTOPOW COOJII0AI0TCS OMPE/IEIICHHbIE MpaBuja (Iepecyer pa3me-
pOB, YBsI3Ka CTapoil U HOBOM 6a3bl, U T. 11.). Oprann3zoBaHHas cMeHa 0a3 sBIsSeTCs
YIIPaBJISIEMON.

1100 neopeanuzosannoli (cnyyaunoi) cmeHol 6a3 TOHUMAETCsS cMeHa 0a3
0e3 coOJIo/IeHs BBINICTICPEUNCIICHHBIX TTpaBuil. HeopranuzoBanHas cxema 0a3
SBJISICTCS HEYIIPABIIAEMOM.

Kaxxnas cmeHna 6a3 compoBOXKIACTCs MOSIBICHUEM JOMOJHUTEIBHOMN MO-
TPEITHOCTH, TaK KaK YBEJIMYNBACTCS YHCIIO 3BEHBEB B Pa3MEPHOM 1IEMH, TTOSIBIIS-
eTCsl 3BEHO, KOTOPOE «CBSI3BIBAETY» BHOBb M30paHHYIO 0a3y ¢ IpeablIyIeH.

[ToaToMy HEOOXOUMO CTPEMUTHCS K TOMY, YTOOBI BCE TOBEPXHOCTH 3aro-
TOBKU 00padaThIBaJINCh OT OJHUX U TEX YK€ TEXHOJIOTHYECKUX 0a3, T. €. coOJro-
TAJCS NPUHYUN eOuHcmea 6as.
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Cxema 0a3upoBaHMs — CXeMa PACIIONIOKEHUS OTIOPHBIX TOUEK Ha 6a3ax 3a-
TOTOBKH WJIM U3JIeNusl. THIIOBBIC CXeMbI 0a3upoBaHUs JeTalieii mpuBeaeHsI B [9].

[Ipu cocrtaBieHuu cxem 0a3vpoBaHUS HEOOXOJIUMO COONIOAATH CIENYIO-
M€ MpaBua.

1. Bce onopHbie TOUKK Ha cxeme 06a3upo-
BaHMSI M300paxaroT YCIOBHBIMUA 0003HAUCHHUSIMU
(puc. 1) 1 HyMepyIOT MOPSAIKOBBIMU HOMEpPaMHU, “E{ “E{
HauMHasg ¢ 0a3bl, Ha KOTOPOM pacmoyaraercs 60 &80
HauOoJIbIlIee KOJTUYECTBO OMOPHBIX ToueK. B ka- 10
YecTBE MPUMEpPA Ha pUC. 2 MPE/ICTaBICHa CXemMa A
0a3upoBaHUs NPU3MATUUECKON AETAIIH. | ,

2. Ilpu HaJIOKEHUU B KaKOM-THOO MPOEK-

LMY OJIHOW ONOPHOM TOYKH Ha APYTYIO0 U300pa- 60"
YKAEeTCs 0OJJHA TOYKA M OKOJIO HEE IMMPOCTABIISIFOTCS
HOMEpPA COBMELIEHHBIX WJIA COBIABIIUX TOYEK
(manpumep, Ha puc. 2 Touku 1 u 3,4 u 5 Ha Buae
CJICBA).

10 10

10

Pucynok 1 —YcmoBHoe
0003HaY€HNE OMOPHOUN TOUKU
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Pucynox 2 — Cxema 6a3upoBaHus MPU3MATUUECKON JETAH

3. Yucno npoeKkurii 3aroTOBKY WK U3J1eTusi 0003HaY€HUE OTIOPHOM TOUKHU
Ha cxeMe 0a3upOBaHMSI JOJIKHO OBITh JOCTATOUYHBIM JIJIsl YETKOTO IIPEICTABIICHUS
O PacroJIOKEHUH OMOPHBIX TOYEK.

B paccmarpuBaemMoM pazjiesnie NosICHUTENbHON 3alTMCKH HEOOXOJUMO TIPH-
BECTU CXEMbl 0a3UPOBAHMS C YKa3aHWEM Ha3BaHUU TEXHOJIOTMYECKUX 0a3 U Ju-
[IaeMbIX cTeneHer cBo0obl. Tak, HapuMep, Ha puc. 2:

1, 2, 3 — ycranoBOYHas siBHas 0a3a, JIMIIAET JIeTajb 3-X CTETIeHEH CBOOO/IbI
(nepemenienuii Bnoas ocu OY u Bpaienuit BOkpyr oceit OX u OZ);

4, 5 — HampaBstomas ssBHast 0asa, JTUIIAET IeTalb 2-X CTETICHEH CBOOOIbI
(nepemerienuii Bosb ocu OZ u Bpaenuid BOKpyr ocu OY);
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6 — omopHas siBHas 0a3a, IUIIAeT AeTalb | cTenmeHu cBoOOIbI (TIepemMerte-
Hui B10Jb ocu OX).

5.6 BpIOOp BApHAHTOB TEXHOJOTMYECKUX MAPUIPYTOB 00padoTKH

MOBEPXHOCTEH AeTaJIn

[IpoekTupoBaHHE TEXHOJIOTUYECKOTO MTPOLIECCa MEXaHNUECKON 00pabOTKU
HAUMHAIOT C BBIABICHHS W HyMEpallMH JJIEMEHTApHBIX MMOBEPXHOCTEU IeTalH,
nojiexkanux oopadotke. Ha puc. 3 mokazan npumep qeTaiu THIA «Baj.
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Pucynox 3 - Ban
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Ha puc. 4 npuBeneH npumep 0003HaYEHHSI HIEMEHTAPHBIX TTOBEPXHOCTEM
Bana (puc.3), moanexamnux oopadoTke.

. |

A-A 16 15

’/// /////

////////

/////

Pucynok 4 — DiiemeHTapHbIC MOBEPXHOCTH, 00pabaThIBa€MbI€ HA BATY
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Jlanee onpenensroTcss METOAbI U BUIBI OOPAOOTKU ISl KaXKI0M JIeMEH-
TapHOHN MOBEPXHOCTH. Pe3ynpTaThl BEIOOpA 3aHOCATCS B Ta0JI. 3.

Tabauya 3 - HaznaueHue METOI0B U BUAOB 0OOPAOOTKHU IMOBEPXHOCTEN

= ! = 1
o o]
g T ~ o= 5B
o) E 2 5 8 = =4 [ S
= 8E | a % ~ < = \Q S X
T 2 = | O ) 5 5 & )
g (H) g < = = O ~ o0 = O ’;\
2 3 2o < 7 < = 2 © = E S &
= = S0~ Q, ! N 7 SN =T
=% | Ez| K5 S 2 222 | 58 =
= g o % 5 0 & = 3 O H & s =
a 2 S o s B g s o = H =2 8
Y o S 8| o = =¥ g5 R ~ S X
== 25| arF () o = ==
o o = o o = 5 5
T S7 1 2¢ = = A g A
se | gk = S £ T =
) T B M &= z =2
o = o =
= = ° = =
OO0TaunBa-
1. Topen 2,5 14 Hue c nonepey- | [lomyuncroBoe | 12,5 14
HOM ToJ1aueu
19.I1Tnoc- | 0,63 14 ®pesepoBanue | YUepHOBOE 12,5 14
KOCTh TopieBoi gpe- | Uucrosoe 6,3 14
301
Hnudosanne | YUncroBoe 1,6 14
IUIOCKOE Tonkoe 0,63 14
Ipumeuanue. B mabn. 3 6 kauecmse npumepa noxazamsvi Mapupymel 00pabomxu

08YX 2JleMeHMAaPHbIX NO8EPXHOCMell 8aa (puc.3).

[Tocne Ha3HAaYEHUST METOZIOB U BUJIOB 0OPa0OTKM BCEX MOBEPXHOCTEM Jie-
TaJgu OMPENENSIIOTCS ATallbl MPOSKTHPYEMOTO TEXHOJOTUYECKOTO IMpoIiecca
(tabm. 4). [lanee kaxxaplii dTan pa3douBaeTcs Ha TeXHOJorn4yeckue onepanun. O6-
paboTKa eTanu MpOM3BOANTCSA CHauajga Ha OTMepalusix YepPHOBOTO (MOTYyYUCTO-
BOI'0) 3Tama, 3aTeM — YUCTOBOTO, TOHKOTO U OTAEIOYHOTO.

Tabauya 4 - Dtansl (cTaguu) 00padOTKH OBEPXHOCTEH B 3aBUCUMOCTH
OT TpeOOBAHMI K TOBEPXHOCTH 110 TOYHOCTH M IIEPOXOBATOCTH

TpebGyemble KBaTUTET TOYHOCTU U Oransl (cTaganu) 00paboTKH
LIEPOXOBATOCTH IIOBEPXHOCTH,

IT/ Ra, Mmxm

12/12,5 1

10/6,3 1,2

711,25 12,3

6/0,63 1,234

HpI/IMe‘{aHI/IeZ B YHUCJIIUTECIIC — KBAJIUTET TOYHOCTH, B 3BHAMCHATECIIC — IEPOXOBATOCTh, LII/I(i)paMI/I
0003Ha4YeHbI cTanuu 00paboTku: 1 — depHOBasi, 2 — YMCTOBAs, 3 — TOHKas, 4 — OT/JAeIOYHasl.
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5.7  Pa3pabdoTka MapIIpyTHOH TeXHOJOTHH.
IMocTpoenue onepauuit

[Ipu pa3zpaboTke MapuIpyTa MEXaHHYECKOW 0OpaOOTKH JeTaiu CIeAyeT
YUUTHIBATh, YTO Ha MIEPBOM TEXHOJOTMYECKOW orepanuu HeooXoaumo oopado-
TaTh T€ MOBEPXHOCTH, KOTOPhIE OyAyT B JaJbHEHIIIEM HMCIOIb30BAThCS B Kaye-
CTBE TEXHOJIOTUYECKUX 0a3. B mepByro ouepenb HEOOXOIUMO Takke 00paboTaTh
T€ MOBEPXHOCTH, Ha KOTOPBIX MOTYT OOHApPYKUTHCSI MOPOKH 3arOTOBKHU (pako-
BUHBI, TPEIIHUHBI, PHIXJIOTHI U T.J.), YTOOBI HE 3aTPAYMBaTh NOHANPACHY TPY/ Ha
00pabOTKy OCTAIbHBIX TOBEPXHOCTEH.

JlampbHEHIITYIO MTOCIeI0BAaTeILHOCTh 00PA0OTKH YCTaHABIMBAIOT B 3aBUCH-
MOCTH OT TpeOyeMoi TOYHOCTH. YeM TouHee MOBEPXHOCTb, TEM IO3HEE OHa
J0JKHA 00padaThIBaThCs, TaK Kak 00pabOTKa MOCIEAYIONIE MOBEPXHOCTH MO-
JKET BbI3BATh MOIPEIIHOCTH paHee 00padOTaHHON. DTO MPOUCXOIUT U3-3a Mepe-
pacnpe/eneHns BHYTPEHHUX HanpshKeHUH, nedopManuil JeTaiu Mocie CHATUSA
Ka)KJIOTO HOBOTO CJIOSI METalIa.

[Tocneaquumu AOIKHBI 00pabaThIBaTHCS HANOOJIEE TOUHBIE TOBEPXHOCTH, @
TaK)Ke IMIOBEPXHOCTU ¢ HAUMEHBIIMMHU HIEPOXOBATOCTHIO U BOJIHUCTOCTBIO.

[Ipouecc mexanndyeckoil 00pabOTKU JOJKEH YKIIAIbIBAThCS B CICAYIOLIUE
JTambl.

1. O6paboTka nmoBepxHOCTEN, 00pPa3yIOIIUX YCTAHOBOYHbBIE Oa3bl JIJIsl BCEX
MOCIICTYIOIIUX OTIEPaIIHil.

2. YUepHoBast 00pab0OTKa OCHOBHBIX TOBEPXHOCTEH JI€Tau.

3. YucroBast 00pab0oTKa OCHOBHBIX TOBEPXHOCTEM JI€Talu.

4. YepHoBast 1 yucToBasi 00pabOTKa BTOPOCTENEHHBIX TOBEPXHOCTEM.

5. Tepmuueckast 00paboTKa AeTanu, €ciii OHA IPETyCMOTPEHA YEPTEKOM
Y TEXHUYECKUMU TPEOOBAHUSIMHU.

6. BeinosiHEHNME BTOPOCTENEHHBI ONEpaluii, CBSI3aHHBIX C TEPMHUYECKOMN
00pabOTKOM.

7. BBIITOJTHEHUE OTAEJIOYHBIX OIEPALlMi OCHOBHBIX IIOBEPXHOCTEN.

8. BbINogHEeHNEe TOBOJOYHBIX ONEPAIMii OCHOBHBIX OBEPXHOCTE.

Ilepexoapl, B KOTOPBIX YAEJIbHBIN BEC MAIIMHHOIO BPEMEHHU JOCTATOYHO
BEJIMK, CJIeTyeT (OPMUPOBATH B ONEPALMU C PaCYETOM BO3MOKHOCTH 0OCITYKH-
BaHUsl OJJHUM pabO4YMM HECKOJIbKMX CTAaHKOB WJIM Ja)Ke Pa3IMYHBIX BUJOB 000-
pPyIOBaHHUS.

[Tpu GonbIION TPOrpaMMe BBITYCKa SKOHOMUYHO MCIIOJIb30BaTh Hauboliee
MPOU3BOAMUTEINIbHBIE BUABI 000PYIOBAaHUSI C MAKCUMAJIBLHON KOHILIEHTpalueH me-
PEXO0JI0B B OJHOM Olepanuy U MaKCUMaJbHBIM COBMEIICHHUEM UX BO BPEMEHHU.
3/1ech yMECTHBI TPU «MHOT'0»: MHOT'OMECTHAs, MHOTOMHCTPYMEHTAJIbHAsI, MHOTO-
MO3UIIMOHHAs 00padoTKa.

C yMmeHblIIEHHEM KOJMYecTBa JeTalieil (OpMUPOBAHUE OIEpalii BeayT
yTEM BKJIKOYEHUS B HUX NEPEXOA0B, IPU MOMOIIN KOTOPBIX PEIIAOTCS aHAJIO-
TUYHbIE 33]1a4¥ Y Pa3HbIX JIeTajei.
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N3 chopmMupoBaHHBIX OTEpalyii COCTABISIOT TEXHOJOTUYECKUI MapIpyT
o0paboTku aetanu. [Ipu 37oM HEOOXOAMMO B CaMbIX IIMPOKUX IPEENAX UCIOIIb-
30BaTh TUIIOBBIE TEXHOJIOIMYECKUE TIPOLIECCHI, ONBIT NPEANPUATHI, CIIPAaBOYHYIO
Y IEPUOJUYECKYIO JIUTEPATYPY.

5.8 BpbiOop 000pyI0BaHMSI M CPEACTB TEXHOJOTMYECKOTO

OCHAILEHUSI

Buvibop cmanounoeo ob6opyoosanus SBISAETCA OTHON U3 BaXKHEHIINX 3324
pu pa3pabOTKE TEXHOJIOIMYECKOro MpoLecca MEXaHMYeCKOH 00pabdOTKu 3aro-
TOBKH. OT MPaBMWIBHOTO €r0 BBIOOpA 3aBUCHUT MPOU3BOAUTEIILHOCTh U3TOTOBJIC-
HUS JIeTaj, SKOHOMHOE HCIOJIb30BaHUE MPOU3BOJICTBEHHBIX TUIOIIAACH, Mexa-
HU3AIllMU ¥ aBTOMAaTU3alli{ PYYHOTO TPYAQ, SIEKTPOIHEPTHH U B UTOTE ceOECTO-
UMOCTH U3JICITHSI.

B 3aBucumMocTu ot 00bEMa BhITyCKa U3/EINI BRIOUPAIOT CTAHKU MO CTe-
MIEHU CTICIHAIIM3AIMN U BBICOKOW MPOU3BOJIUTEILHOCTH, a TAK)KE CTAHKU C YHUC-
J0BBIM TIporpamMmHubiM yrpasienuem (UITY), muoronenessie ctanku (MILIC),
CIIOCOOHBIE COBMEIIATh B OJJHOM TEXHOJIOTMYECKOM omepary pasHooOpa3Hbie
METO/Ibl U BUJBI 00OPaOOTKHU.

Br160op kaxx10r0 BU/Ia CTAaHKA TOJDKEH OBITh SKOHOMUYECKU U TEXHUYECKU
00OCHOBaH.

[Tpu BBIOOpE HEOOXOAMMO ATh KPATKOE OMMCAHUE MOJIENICH CTAHKOB, PH-
MEHSIEMBIX B TEXHOJOTHYECKOM IPOIIECCE, YKa3aTh MPEANOYTEHUE BHIOpAHHOM
MOJIENIA CTaHKa 10 CPABHEHUIO C JPYTUMU aHATOTUIHBIMU.

XapakTepusys BEIOpaHHBIC MOJICIIH CTaHKA, MO’KHO OTPaHHYNBATHCS KpaT-
KOM UX TEXHUYECKOHN XapaKTepucTUKOM. Eciiv BEIOpaHHbIE CTAHKU CIIEUAIbHBIE
WM CTICTIHATM3UPOBAHHBIE, TO CIACAYET ONMKUCATh UX MPUHITUIHAIBHYIO CXEMY.

[Tpu BBIOOpE CTAaHOYHOTO O0OPYAOBaHUS HEOOXOIUMO YUUTHIBATH CIEIY-
Ioliee:

- XapaxkTep MPOU3BOJICTBA;

- METOJIBI JOCTHXKCHUS 3aJaHHON TOYHOCTH MPU 00paboTKeE;

- HEOOXOMMYIO CMEHHYIO (MJIM YaCOBYIO) MPOU3BOIUTEIHLHOCTD;

- COOTBETCTBHE CTAaHKA pa3MepaM JeTaH;

- MOIITHOCTh CTAHKA;

- yI0OCTBO ympaBieHHs U 00CTYKUBAHUS CTAHKA;

- rabapuTHBIC pa3MePhl U CTOMMOCTD CTaHKa;

- BO3MOYXHOCTh OCHAIIICHUS CTaHKa BBICOKOIPOU3BOIUTEIHHBIMH TPHCIIO-
COOJICHUSIMU W CPEJICTBAMH aBTOMATH3aIlMN U MEXaHU3aIlUH;

- KHHEMaTUYEeCKHEe JaHHBIC CTaHKa (IUama3oHbI IMOJa4H, 4acTOTa Bpalle-
HUS IIMTAHACIS U T.]1.).

[Tpu BEIOOpPE CTAaHOUHOTO 00OPYIOBAHUS HEOOXOAMMO TAKKE YUUTHIBATH
COBPEMEHHBIC JJOCTIKCHUSI OTEYECTBEHHOTO U MUPOBOT'O CTAHKOCTPOCHHUSI.
Buvibop npucnocobaenus. lpu pazpaboTke TEXHOTOTUIECKOTO MPOIECCa MEXaHU-

29



Yyeckoil 00paboTKM 3ar0TOBKHM HEOOXOAMMO MPAaBUIBLHO BBHIOpATh MPUCHIOCOOIIE-
HUS1, KOTOPBIE JOJIKHBI PEAIM30BhIBATh HA3HAYCHHYIO paHee cXxeMy 0a3upOoBaHMUs
C 3aJJaHHON TOYHOCTHIO, CIIOCOOCTBOBATH MOBBIMICHUIO MPOU3BOIUTEIHLHOCTU
TpyJa, JTUKBUIAIUU MPEIBAPUTEIHHON Pa3METKH 3aTOTOBKHU U BBIBEPKU UX MPHU
YCTaHOBKE Ha CTaHKE.

[IpuMeHeHre CTaHOYHBIX MPUCIOCOOJICHUI U BCIIOMOTATEIbHBIX UHCTPY-
MEHTOB IIpU 00pabOTKE 3ar0TOBOK AAET sl MPEUMYIIECTB: MOBBIIIAET KAYECTBO
¥ TOYHOCTh 00pabOTKH JeTalieil; COKpalaeT TpyA0EMKOCTh 00pabOTKH 3aroTo-
BOK 3a CUET PE3KOT0 YMEHBIICHHUS BPEMEHH, 3aTPauyuBaEMOro Ha yCTaHOBKY, BbI-
BEPKY U 3aKpEIUICHHUE; PACIIUPsIET TEXHOJIOTMUECKHE BO3MOKHOCTH CTAHKOB; CO-
31a€T BO3MOXKHOCTH OJIHOBPEMEHHON 00paOOTKH HECKOJBbKUX 3aroTOBOK, 3a-
KPEIUIEHHBIX B 00ILIEM MTPUCTIOCOOICHHH.

Br16op cranHouHOTO MpUCTIOCOOTICHHS TOMKEH OBITh OCHOBAH HA aHAJIM3E
3aTpaT Ha pean3alMio TeXHOJIOIMYECKOIo MpoIecca B YCTAHOBIEHHBIH TpoMe-
KYTOK BPEMEHH IIpH 3a/laHHOM 4YHciie 3aroToBOK. [IpaBuia BeIOOpa TEXHOIOTH-
YeCKOM OCHACTKM  MPEeAyCMaTpUBAIOT IIECTh CHCTEM TEXHOJIOTMYECKON
OCHACTKHU, KOTOPbIE MPEIHA3HAUEHBI JJIs BBIIIOJIHEHUS PAa3IMYHbIX BUIOB padoT
B 3aBHCHMOCTH OT THUIIa IPOU3BOJICTBA.

K cucremam TeXHOIOrMYECKON OCHACTKU OTHOCSTCS CIEAYIOIIHE!

- cucteMbl Hepa3oopHoit cnienraibHoi ocHacTku (HCO);

- CUCTE€MbI YHUBEpPCAIbHO-HaNa0YHble ocHacTku (YHO);

- CUCTEeMBbI YHUBEPCcaIbHO-cOOpHOU ocHacTku (Y CO);

- cUCTeMBbI cOopHO-pa3zbopHoit ocHacTku (CPO);

- CUCTEMbI YHUBEPCAJIbHO - Oe3HanaouHoi ocHacTku (YBO);

- CUCTEMBI CrielMann3upoBanHoi Hanagounon ocHactku (CHO)

Buvibop pescyweco uncmpymenma. Ilpn pazpaboTKe TEXHOJIOTHMYECKOTO
mpoliiecca MeXaHM4IeCKO 00padOTKM 3ar0OTOBKH BBIOOP PEKYIIIETO HHCTPYMEHTA,
€ro Buja, KOHCTPYKIMH U pa3MEpPOB B 3HAYUTENIbHON Mepe Mpeaonpeaesercs
MeToJaMu 00paboOTKH, CBOMCTBaMU 00pabaThiBaeMOT0 Marepuajia, TpeOyemoi
TOYHOCTHIO 00PaOOTKU 1 KaueCTBOM 00pabaThIBAEMOM MOBEPXHOCTH 3aTOTOBKH.

ITpu BbIOOpPE peXKylIero MHCTPYMEHTa HEOOXOIUMO CTPEMUTHCS MPUHU-
MaTh CTaHJAPTHBIN HHCTPYMEHT, HO, KOT/a LieJecoo0pa3Ho, CaeyeT MIPUMEHSITh
CHeIaTbHBIN, KOMOMHUPOBAHHBIN, (PACOHHBIN HHCTPYMEHT, TTO3BOJISIOIINUNA COB-
MenaTh 00paboTKy HECKOJBKUX MOBEPXHOCTEN.

[IpaBunbHBIN BBIOOp pEXYyIIEH YacTH MHCTPYMEHTa UMeeT 00JbIlIoe 3Ha-
YEHHE /1715 TOBBIIICHUS POU3BOIUTEIHPHOCTH U CHUKEHHS Ce0eCTOMMOCTH 00pa-
0oTku. J{1s1 00pabOTKM cTamu peKOMEHAYETCS NPUMEHSITh UHCTPYMEHT, PeXKYIas
4acThb KOTOPOTO H3TOTOBJICHA W3 THUTAHOBOJIBb(PPAMOBBIX TBEPIBIX CILIABOB
(T5K10, T14K8, T15K6, T1SK6T, T30K4), ObIcTpOpeKyIIMX UHCTPYMEHTANb-
HeIx ctanei (P18, P9, PO®4, P14®4), BonbdhpamoBsix TBEPbIX crutaBoB (BK2,
BK3M, BK4, BK8) u np. 511 06paboTKH 4yryHa, IBETHBIX METAJIIIOB M HEMETAJI-
JUYECKUX MAaTEpUajOB HCIOIb3YIOT MHCTPYMEHT U3 BOJb(PAMOBBIX TBEPIBIX
CILJIaBOB.

30



Br16op Matepuana st pexyIiero MHCTpyMEHTa 3aBUCUT OT (pOpMBI U pa3-
MEpOB MHCTPYMEHTA, MaTepualia 00padaThIBa€MOI 3ar0TOBKHU, PEKUMOB PE3aAHUS
Y THUIIA TPOU3BO/JICTBA.

Pexxymuii MHCTpYMEHT HEOOXOJIHMMO BBIOMpaTh MO COOTBETCTBYIOIIUM
CTaHJapTaM U CIPaBOYHOM JIUTEpaType B 3aBUCUMOCTU OT METOJ0B 00pabOTKU
neTajen.

Ecnu TexHomornueckre 0COOEHHOCTH JIETaIK HE OTPAHUYUBAIOT PUMEHE-
HUE BBICOKHUX CKOpPOCTEU pe3aHusi, TO ClIeyeT MPUMEHSATh BHICOKO MPOU3BOIU-
TEJbHBIE KOHCTPYKLUU PEXKYIIETO HHCTPYMEHTA, OCHAIIIEHHOTO COBPEMEHHBIMU
CTM (cBepx TBEpABIMU MaTepHaiaMu), YYUTHIBASI CICIYIONINE PEKOMEHIAIIN:

- TBEP/IbI CIIJIaB HE PEKOMEHIyeTCs JIsl 00padOTKU MaTepuaioB TBEPIO-
cthio Bbimie 50 HRC;

- KepaMuKa IpuMeHuMa i1 00paboTku neranei TBepaocteio 50-60 HRC
U TIPY OTCYTCTBHH BBICOKHX TPEeOOBaHMI K KaueCTBY 00pabOTaHHON MOBEPXHO-
ctu: CC670 - oT yepHOBOM 710 MTOTYYHCTOBOM 00OPAaOOTKH, JIOMYCKAETCS MPEPhI-
Buctoe pe3anue; CC6050 - momyuucroBast o0paboTKa, HEMPEPHIBHOE PE3aHME,

- IJIACTUHBI CO BCTaBKaMu U3 Kyoudeckoro Hutpuaa 6opa (CBN), kak u3z-
BECTHO, HAWJIYUYIIUWA HHCTPYMEHTAJIbHBIM MaTepuan JUisi TBEPAOTO TOUCHMS.
EauHCcTBEHHOE CYIIECTBYIONIEE OTPAHUYEHUE CBA3AHO C TBEPIOCTHI0 00padaThI-
BaeMoM cTaiii, oHa He JoykHa ObITh HKe 48 HRC. CoBpeMeHHbIE MHOTOTPaH-
HBIC TUTACTHHBI MOTYT UMETh JI0 8 PEXKYIINX BEPIUINH, 3aKPETUICHHBIX 110 TEXHO-
gorun Safe - Lock Ha miactuHe 0e3 3aqHUX yIiIoB. PekoMeHaanuu mo Beioopy:
CB7015 - nns HenmpepbIBHOTO pe3aHusl, HonmyckaroTces jerkue ynapsl; CB7025 -
JUTSl IPEPBIBUCTOTO pe3aHusi — Jierkue u Tspkenble yaapsl; CB7050 - g oOpa-
OOTKHM B HECTAOUIIBHBIX YCIOBUAX C TSHKENIBIM YIapOM.

B nosicautensHOM 3amucke HE0OXOAMMO CieTaTh aHaJIi3 BBIOPAHHOTO pe-
KYLIEro THCTPYMEHTA Ha OIepalfio UK Iepexo/.

[Tpu BeIOOpE pEXyILEro UHCTPYMEHTa HEOOXOANMMO aHaJIU3UPOBATh MaTe-
pHUabl OTEUECTBEHHBIX U 3apyOeKHBIX MPOU3BOIUTENIEH HHCTPYMEHTOB, UMEIO-
IIAECA HAa COOTBETCTBYIOIINX Internet caTax u TEXHUUYECKOW JIMTEPATYPE.

Bvibop memooos konmpons. MeTosl KOHTPOJI AOHKEH CIOCOOCTBOBATH
MOBBILIICHHUIO MPOU3BOIUTEIBHOCTH TPY/Ja KOHTPOJIEPA U CTAHOYHUKA, CO3/1aBaTh
YCIIOBUS JUJIs1 YIIyUIIEHUS! KAUeCTBA BBIITYCKAEMOM MPOYKIIMHU U CHHKEHUS e€ ce-
0EeCTOMMOCTH.

B eauHMYHOM M cepuitHOM IPOU3BOCTBaX OOBIYHO MTPUMEHSIETCSI YHUBEP-
CAJIbHBI HM3MEPUTEIbHBIH WHCTPYMEHT (IITaHTCHIMPKYJb, IITAHTEHTITyOWHO-
METp, MUKPOMETp, YTIIOMEp, HHIUKATOP U T. 11.).

B mMaccoBoM u KpymHOCEpUHHOM MPOU3BOJCTBAX PEKOMEHIYETCs TpruMe-
HSATb IIpeieNIbHbIE KaTHOphI (CKOOBI, MPOOKH, IAOJIOHBI U T. I1.) © METO/bI AKTHUB-
HOT'O KOHTPOJIS, KOTOPbIE MOJYYIIN IIUPOKOE PacpoCTpaHEHHE BO MHOTHX OT-
paciisgx MalllmHOCTPOCHHUSI.

B nosicuutensHoOI 3anrcke He00X0UMO JaTh 0ObSICHEHNE PUMEHIEMOTO
METOJIa KOHTPOJS M KPAaTKyI0 TEXHUUYECKYIO XapaKTePUCTUKY U3MEPHUTEIHLHOTO
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WHCTPYMEHTA WJIW KOHTPOJBHOTO MPHUCIOCOOJICHUS Ha JAHHYIO TEXHOJOTHYE-
CKYIO OTIEpAIHIO.

5.9 Pacuer npunyckoB Ha 00padOTKY U ONEPALIMOHHBIX pa3MepoB

B kypcoBoii paboTe moapoOHbIi pacyeT MPHUITYCKOB BBIMOITHIETCS HA JBE
(Hapy>kKHYIO U BHYTPEHHIOIO) CaMbl€ TOYHbIC ITOBEPXHOCTH U MMOBEPXHOCTH, OIpe-
JeNstone rabapuTHbIe pa3Mepbl 3arOTOBKH.

W cxXoIHBIMU JTaHHBIMH, KOTOPBIE 3alMCHIBAIOTCS NIEPE] HAYaJIOM pacuera,
SBIISFOTCS:

- METO/ MIOJyYEHHUs 3aTOTOBKH;

- pa3Mep MOBEPXHOCTH IO YEPTEKY ACTAIIH;

- MapuIpyT 0OpabOTKH MOBEPXHOCTH.

[Ipu pacuete 1l KaX 104 MOBEPXHOCTHA IPUBOJIUTCA pacuyeTHas TabInLa u
cxeMa rpapu4ecKkoro pacroiokKeHHs MPUIYCKOB U JIOMycKoB. Bee pacueTsl 3a-
KaHYMBAIOTCSI TPOBEPKOM MPABUILHOCTH MX BBITIOJIHEHHUS.

Bce pacuernbie (opMyiibl, ClipaBOYHbIE CBEIEHUS U MPUMEPHI PACUETOB
NPUBE/ICHBI B yueOHOM mocoouw [2].

Ha Bce octaibHble 00pabaThiBaeMble TOBEPXHOCTH  MPHUITYCKU
Ha3HayaroTcs: 11 mokoBok — mo I'OCT 7505-89, niad OTIMBOK — 1O
['OCT 26645-85.

3HaueHHsI BCEX MPUITYCKOB CBOASATCS B TAOJIHILY.

JIist pacyeTa npuIycKOB UCIIONb3YIOTCS (DOPMYJIBI:

- JUIsl aCUMMETPHUYHBIX TPUITYCKOB MpPH MOCIEA0BaTeIbHON 00paboTKe

IJIOCKHAX MTOBEPXHOCTEN
Ziin = (Rzi—l + hi—l)+ ‘Ai—l + ‘9i‘ ;

- JUIsl CAMMETPUYHBIX PUIYCKOB MpU 00pabOTKE HAPYKHBIX U BHYTPEH-
HUX ITOBEPXHOCTEN BpalEHUs

2Z; in = 2[(Rzi_1 +h,_, )+ VA% + g3 ]

B nmanpHEWmmx pa3smMepHbIX, CHJIOBBIX PAaCU€TaX HCIOJb3YIOTCS MOHATHUSA
HOMMHAJIBHOTO, CPEAHET0, MAKCUMAJIbHOI'O IIPUITYCKA U JIOITyCKa Ha MPOITYCK

Zivom = Zimin »

Ziep = (Zimax * Zi min )/2;

27 max = 2[Zimin +(Tig =T )]
T,=2 z

3n1ech RZi_1 — BBICOTA HEPOBHOCTEW HA MPEIIECTBYIOIIEM MEPEXOE;

imax ~ i min -
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h;_; — ryOuHa ned)eKTHOro MOBEPXHOCTHOTO CJIOS HA MPEAUIECTBYIOLIEM ITEpe-

xoze (00e3yriiepoKeHHbIH WM OTOCNICHHBIN CII0H); A; y — CyMMapHbIe OTKJIO-
HEHUS PACTIOJIOKEHUS MOBEPXHOCTH (OTKIOHEHHUS OT MapaieIbHOCTH, TIepIICH-
JTUKYJISIPHOCTH, COOCHOCTH, CHMMETPHUYHOCTH, TEPECCUCHUsT OCeH, MO3HUIIMOH-
HOE) ¥ B HEKOTOPBIX CITydasx OTKJIOHEHUS (hOPMBI IIOBEPXHOCTH (OTKIIOHSHHSI OT
IUIOCKOCTHOCTH, IPSAMOJIMHEHOCTH Ha MPEIIIECTBYIOIEM IIEPEXOIE); €; — IO-

I'p€ITHOCTh YCTAHOBKM 3arOTOBKH Ha BBIIIOJHACMOM IICPEXOJIC, Ti—l 501041 Ti —

JIOITYCKU HA MPEIIIECTBYIOIIEM U BBITIOIHSIEMOM MEepexoaax.

HopmarusHbie Matepuans jist suadenuit Rz; o, hi 1, Aj 4, &, Ti_1uT;
JaHbl B IUTepatype [8, 2]. PacyeT npoMexyTOYHBIX U OOLIMX MPUITYCKOB Ha 00-
pabOTKy MPOU3BOAAT JIA ONPEACIICHUS paCUECTHBIX pa3MepoB 0OpabaThIBaeMoi
MOBEPXHOCTH IO BCEM TEXHOJOTMUYECKUM MEPEX0JaM OT TOTOBOM JIeTalu /10 UC-
XOJIHOM 3arOTOBKOM.

B npoekTe npunycku onpeaeieHHbIe pacueTHO-aHATUTUYECKUM METOJIOM,
PEKOMEHAYIOTCS CPAaBHUBATH C TAOJUYHBIM C 3aMIOJITHEHUEM TAOMIIBI.

Tabauya 5 - Tlpumycku u npeesibHble OTKIOHEHUS Ha 00pabaThiBacMble
MOBEPXHOCTH Bajia, MM

Pasmep neranu [Tpunyck IIpenenbHbIE
TaOJINYHBIN pacueTHbIN OTKJIOHCHHMS
© 55 k6 — 2:2,5 +18
© 60 h8 — 2:2,2 +18
45 4 2-18 _ +13
220 _, 5 2-2,0 — +2.4
-12

5.10 Pacuer pexumoB pe3aHusi

B kypcoBoii paboTe noapoOHO Ha3HAYAIOTCS PEXKUMBI PE3aHMsI Ha YEThIpe
pa3zHoXapaKTepHbIE ONEpALMU: HA JIBE ONIEPALIUU — [T0 AHATTUTUYECKUM (popMyiaM
TEOPUU PE3aHUsI METANIOB, HA JIBE APYTUE — [0 HOPMATHUBAM.

PacueTt pexxuMOB pe3aHus ¢ UCTIOIb30BAaHUEM aHAIUTUYECKUX (POPMYJT BbI-
MOJTHSIETCS TI0 crpaBoyHuKam [8, 9].

Jlnis pacdera peXMMOB pe3aHUs MOTYT OBITh MCIIOJIb30BaHBl HOPMATHBHI
[13].

Pacuert pexxuMoB pe3aHus A1 BCEX onepaliii HAYMHACTCS C ONUCAHMS HC-
XOJIHBIX YCJIOBHM 00paO0OTKH, KOTOPHIE BKIIIOYAOT:

- HOMEp ¥ HAaMMEHOBaHUE OTEPAIIHH;

- KpaTKO€ COoZIepKaHKe OTepallnu;

- HAMMEHOBaHKE U MOJIEJIb CTaHKa,
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- HAMMEHOBAHUE PEXKYIIEr0 HHCTPYMEHTA, €T0 pa3Mepbl, MapKa MaTepuaia
PEXYIIEH YaCTH.

Jlanee ompenensercs riiyOuHa pe3aHus ¢ y4eTOM BEIUYUHBI MPUITYCKa U
MapHIpyTHOU TEXHOJOTHH 00pabOTKM MOBEPXHOCTH (UEpHOBAS, UUCTOBAs, OKOH-
yaTesbHas U T.1.). [Ipy 3TOM Ha YUCTOBYIO M OTACIIOYHYIO 00pabOTKY OCTaBIISI-
eTcs, Kak npasuiio, 20...30 % obuiero npuycka.

[omada Ha o6opot S, (momaua Ha 3y6 S, mpu (pesepoBaHum) BHIOHUPA-
eTcs B 3aBUCHMOCTH OT TJIyOMHBI pe3aHus Mo cripaBoyHuKaM. CripaBoYHbIE 3HA-
YeHUS IOAaYH KOPPEKTUPYIOTCS U MPUHUMAIOTCSI OKOHUATEIBHO MO MACTIOPTHBIM
JaHHBIM CTaHKa BHIOPAHHOW MOJIEIIH.

CKOpOCTb pe3aHus Vp paccuuThIBaeTca 1o (opMyiaaM TEOPUHU pe3aHHs

W1 HopMatuBaM. [1o 1mosrydeHHOMY 3HaUEHUIO0 CKOPOCTH OIIPENENSIETCS pacyeT-
Has 4YacTOTa BpaUICHUS IIMUHIEIS

1000'\/p
e — ]
P nt-D
rac D — I[I/IaMeTp JA€Talid UJIn PIHCTpYMeHTa.
[TomyyeHHOE 3HAYEHHE YaCTOTHI BpAIlIEHUsI KOPPEKTUPYeETCs (IPUHUMAET-

Ccia MGHBHIGG) I10 ITaCIIOPTY CTaHKa U IIPUHUMACTCSA OKOHYATCIBHO. ITo HpI/IHiITOﬁ
JaCTOTC BpalllCHUA OIIPCACIIACTCA I[GﬁCTBPITGJIBH&H CKOpPOCTD pC3aHuA

n

~m-D-n
A 1000
Tabruya 6 - CBomHAs TAOIUIA PEKUMOB PE3aHUS
- [Togaua  [Ckxopocth |YacroTa -
% z Z |So, MM/06 V, M/mMuH.  |Bpamie- s §“
a, S HUS, MUH | O S
15} +— 3 < +
= = = N =
o = )
o |HanmeHoBaHne = | Z = 5
S |onepauun, S| = = 2
5 |mepexoma 2l 8| « = = = o
= |28 |5 (8|5 |8 |5 |8z|¢
=B |5 (5|8 |5 |8 |E5| 2
\© T e = e - e o o
=1 5l2 |E |8 |2 |2 |E |5%|¢&
g[8 |5 [ & |E g |5 |=5|O
05 |Toxapnas ¢ UITY
1. TounTh NOBEPXHOCTH:
-040; 2,0(25 |0,4 |0,36 (118 (100 [939 (800 |288 (0,1
-@50 1,5(40 (0,4 |0,36 {118 (98,9 |751 |630 (227 |0,19
10 |CsepauibHas
1. CBepauTh OTB. 5 |16 |0,18 (0,16 |19 |18,2 |605 |580 (92,8 |0,24
010

B 3akmroueHne paccuutbiBaeTcst G dexkTrBHas MouHOCTh pesanusi N, u

CPaBHMBACTCS C MOIIHOCTBIO ITaBHOrO npuBoaa cranka N . ¢ ygerom ero KITI.
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AHaTOTUYHO PACCUUTHIBAIOTCS PEKUMBI pe3aHus (B MOSCHUTEIHLHON 3a-
MIUCKE PAacyeThl HE MPUBOJISITCS) HA BCE OCTAIBHBIC ONEPAIUU U 3aITUCHIBAIOTCS B
oIepalOHHbIE KapThl K CBOJHYIO TaOIHUIy PEKUMOB pe3anus (Tadr. 6).

5.11 PacueTr HOpM BpeMeHHM onepaluii Texnpoiecca

Pacuer HOPM BPCMCHHU BBIITOJIHACTCA IJI BCCX OHGpaHI/Iﬁ TCXIIponuecca.
B prnHOCGPHﬁHOM N MaCCOBOM IIPpOMU3BOJACTBC PACCUYUTHLIBACTCA HOpMaA
IOTYYHOT'O BpCMCHU:

t =1, +1, +t5. +1

oTn!

rac tO — OCHOBHOC BPCMAI; tB — BCIIOMOT'aTCIIbHOC BPCMA; t — BpCM: Ha 06CHy-

00c

KHUBAHHC pa60qer0 MCCTa, t — BPCMs HAa OTABIX.

oTAa
B Menko- M cpegHecepuilHOM NPOM3BOJCTBE PACCUUTHIBAETCS HOpMa
ITYYHO-KaJIbKYJISIIMOHHOI'O BPEMEHU

t
_ 1.3.
tHlT.—I( - tI]IT + ’

n

rae i, — HOArOTOBUTENBHO-3aKIIOUUTENBLHOE BpeMs; N — pa3Mep mapTuu AeTa-
JIEN.
OcHOBHOE BpeMs pacCUUTHIBaETCs Mo popmyie:
t = Lpe3 + yl
0 — S J
0N

rae Lpeg — JUIMHA pe3aHus; Y — BeJIMYMHA Bpe3aHus U nepedera; | — KoJIM4ecTBo

pabounx XO0JI0B.
BcenomorarensHoe Bpemst 1, cocTouT 3 3aTpaT BpeMeHM Ha OTIEIbHbIC
MIPUEMBI:
t, :tyc. +1, +tyn Sl

rae tyc' — BpeMs Ha yCTaHOBKY U CHATHE aeTanu; U, | — BpeMs Ha 3aKkpernieHue

U OTKpEIUJICHUE JIETaNH; '[yH — BpeMsl Ha NPUEMBI yIpaBlIeHUs cTaHKoM; L, —

BpEMSI HA U3MEPEHHUE JIETAIIH.
OmnepaTuBHOE BpEMS pacCUMTHIBAETCS 10 popMmyiie:

t, =t, +t,.

Bpewmst Ha o0ciTy’)kKMBaHUE M OTBIX (’[06C 5 tom) B CCpUHHOM TIPOMU3BO/I-

CTBE 110 OT/ICTIBHOCTH HE ONPECIIAIOTCA. B HOpMaTuBax 1aeTcst cymma 3THX JBYX
COCTABIIAIONIMX B IPOILIEHTaxX OT onepartuBHoro Bpemenu t . [8].
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B maccoBom IMPOU3BOACTBC BPEMA HAa OTABIX tOTI[ 3a4acTCA B IIPOLCHTAax OT

OIIEPAaTUBHOI'O BPEMEHU.
Bpewms Ha oO6cmyxuBanue {5, B MaccoBOM U KPyITHOCEPUITHOM IIPOU3BO/I-

CTBE CJIAraeTCsi U3 BPEMEHH Ha OPTaHM3aHOHHOE 00CTyRuBaHue L, . 1 BpeMeHN
Ha TeXHUueckoe oocyxuBanue 1., :

to6c = topr +tT€X'

[ToAroTOBUTENBHO-3aKIIOYUTEIEHOE BPEMSI COCTOUT U3:

- BpEMEHH Ha HaJaJIKy CTaHKa M YCTAaHOBKY MPHUCIIOCOOJICHHUS,

- BpEMEHU MEePEMEIICHUN U TOBOPOTOB pabOUYUX OpPraHOB CTAaHKOB;

- BPEMEHH Ha IMOJIyYeHHEe WHCTPYMEHTOB M MPUCIIOCOOJIEHUH 0 Havaja u
CAa4M UX MOCie OKOHYaHUsI 00pabOTKHU U Jp.

PacueTsl HOpM BpeMEHH 10 BCEM OIepalusM CBOASTCS B TaOnuIly (Tald.
7) 1 3amKCHIBAIOTCA ONEPALMOHHBIE KapThI.

Tabauya 7 - CBogHas TabauIla HOPM BpEMEHH, MUH

M
= N
- = 3 = .
OE ~ ot g E < cm)
= ad I o = " g 2 - 2
S Q o s o et = = =
S |E|EZ2 |2 |8 |§ |5 |z = |E
o S 5 g S @ = 5 = 53 >
2 o 5 Am| I ) = o, ) = M5
1) T g of =2 o o m vooa - a
o o o B T < o R S g5 =
o =9 | 8 o S T o = S 2 =
= =g & g = | © 5 z | 5 s &
2 |Z9% ¢ |& |z |3 S| g = z a
= (5]
Sle |2 |2 |= |2 |& 2 |z
o o m é E
aa
3AKJIIOYEHUE

B 3akiroueHnM KypcoBOIrO IPOEKTa HeOOXOIUMO KPAaTKO OTPa3UTh Kaue-
CTBEHHBIE U KOJIMUYECTBEHHBIE PE3YJIbTAThI BHITOJIHEHHON padoThl. OTpa3uTh MO-
JIO’KUTEIbHBIE U OTPULIATENIbHBIE MOMEHTHI U PUBECTU PEKOMEHIallUU TI0 yCTpa-
HEHUIO HEeJIOCTaTKOB.

Cnmcok pekoMeHyeMoil TUTepaTyphl
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Ipunoxenune A
(obs13aTenbHOR)
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@®opMa TUTYJbHOTO JIUCTA KyPCOBOii padoThl

OI'BOY BIIO «Kyb6aHckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUN YHUBEPCUTET
(KyoI'TY)

Kadenpa MmammHoCTpoeHUS 1 aBTOMOOMIIEHOTO TPAHCTIOPTA

KYPCOBAS PABOTA
o gucuumiInie «OCHOBBI TEXHOJIOTHH MAIIHHOCTPOCHHUSA»

Ha TEMY

Boinonaui(a) cryaeHT(ka) rpynmbl

(¢.m.0.)

Jlomy1ien K 3amure

PykoBoauTenb (HOPMOKOHTpOJIEP) pabOThI

3amume  « » T. OneHka

YjieHbl KOMUCCUU

(moamnuce, nata, pacmn@poBKa MOITUCH)

Kpacnonap
20...

Hpuioxenue b
(obs13aTenbpHOR)
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®opma 3a1aHNs HA KYPCOBOE NMPOEKTHPOBAHUE

OI'BOY BIIO «Kyb6aHckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUN YHUBEPCUTET)
(KyoI'TY)

Kadenpa mammHocTpoeHus: 1 aBTOMOOUIILHOTO TPAaHCTIOPTa

YTBEPXIAIO
3aB. xadenpoii, mpodeccop
B. B. Nocudos

3AJJAHUE
HA KYpPCOBO€ MPOEKTHPOBAHME

CTYJICHTY TPYIIIBI
bakynbTeTa
CHEIUATBHOCTU

(KOI[ 1 HAMUMCHOBAHUC CHCI_[I/IaJ'IBHOCTI/I)
Tema paboThI

ConepxaHue 3aaaHus

O06BeM paboTHI:
a) MOSICHUTEbHAS 3aMKCKa CTp.

0) rpaduueckas 4yacTb aucra popmara Al
Pexomennyemas nureparypa:

CpoK BBITOJHEHUS] KYPCOBOM pabOTHI: C « » 0 « » 20 T
Cpok 3amuThI: «__» 20
JlaTa BeIIauM 3a1aHUS: «__» 20 1.
Jata cnauu mpoekTa Ha kadenpy: « » 20 r.

PykoBoaurens npoekra

(moamuce)
3agaHue TPUHSIT CTYJIEHT

(moamnuce)
Kpacuonap
20...

IIpuioxenue B
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(cnpaBo4HOE)
IIpumep opopmiienus pedepara
Pegepar

Kypcosas pa6ota: 30 c., 8 puc., 12 tabi., 15 HICTOUHUKOB, 3 MPHIIOKEHUS,
rpaduueckas yactp — 2 nucta ¢popmata Al.

TEXHOJIOTMYECKUI ITPOIIECC, MAPIIIPYTHAS TEXHOJIOI' M4,
TEXHOJIOTMYECKAS OITEPALIMA, TEXHOJIOTMTHECKAA OCHACTKA,
ABTOMATU3ALNA KOHTPOJIA

O6bexT: rTa 06 0101.003 nepexuanoro konaykropa 06 01 01.000.

[enb: pazpaboTka HOBOTO €AMHUYHOTO TEXHOJIOTMUYECKOTo Mpoliecca Mu3-
TOTOBJICHUS! JIETAIM - TUIMTHI, 00ECIIEUMBAIOIIETO BHITIOJIHEHUE TpeOOBaHUM K
TOYHOCTH Pa3MepoB, POPMBI U B3aUMHOTO MOJI0KEHUS TOBEPXHOCTEH JIeTalu, 3a-
JTAHHBIX MMOKa3aTeIsIX X KayecTBa MPU MUHUMAJIBHBIX 3aTpaTax Ha MPOU3BO/I-
CTBO M MAaKCUMAaJIbHOM MPOU3BOIUTEIHLHOCTH.

BrlnonHeH aHanu3 KOHCTPYKIMU JeTalld, KiacCudUKaIus MOBEPXHOCTEN
110 HA3HAYEHUIO U CJI0KHOCTHU BHIMOJHseMBbIX QyHKImid. [IpoBenena oneHnka Tex-
HOJIOTUYHOCTH TI0 Ka4YECTBEHHBIM U KOJTMYECTBEHHBIM MMOKA3aTEIISM.

Ha ocHOBaHMM OIIEHKM CTOMMOCTH BapUAHTOB IMOJIyUYEHHUs 3arOTOBKH Jie-
Tajau BeIOpaH HanoOosee 3(p(HEeKTUBHBII BapHaHT.

Haznauensl TexHomoruveckne 6a3pl, 00€CIIEUMBAIONINE BHIMIOJIHEHHE OC-
HOBHBIX NTPUHITUTIOB Oa3UPOBAHMS.

[Ipu BBIOOpE BapHAHTOB TEXHOJOTWYECKUX MAPIIPYTOB OOpaOOTKU TMO-
BEPXHOCTEHU JI€Talu MCIOIh30BaHbl Hanbosee 3ppekTuBHbBIE METOIBI (HOPMOOO-
pa3oBaHMUs.

B TexHonoruueckom mporiecce NPUMEHEHbl COBPEMEHHbIE CTaHKH, TeX-
HOJIOTHYECKasi OCHACTKA, PEXKYIINE U U3MEPUTEIbHBIE HHCTPYMEHTHI.

[IpuauMaeMeble perieHrss 000CHOBAaHbBI pacueTaMy MPUITYCKOB, MEKOTIEpa-
ITUOHHBIX Pa3MEPOB, PEKUMOB pe3aHUsI U HOPM BPEMEHHU.

Hpuioxenne I
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(cnpaBo4HOE)

Tabauya I — OnTOBBIC IIEHBI HEKOTOPHIE METAJLIIBI
(http://www.skladmetalla.ru/price/ na 14.02.2014 r.)

Haumeno- | Ilpoduis, Mapka Bun Ilena 3a ToHy B
BaHUE pasmep, MM pyo.
Crainp Kpyr 914...45 Cr3 I'opsyekaTaHbli 21990...21590
Kpyr 910...300 Crans 40X I'opsiuekaranbiil 27090...33590
Kpyr ¢10...300 Crans 20, 35, 45 | TopsiuekaTaHbiid 25390...31590
Kpyr 910...230 Crainp 651 I'opsiuexaTaHbIii 30090...29690
KBazgpar 08...80 | Cr3 I'opsiuexaranblil 27100...40100
Ksanpar 016...30 | Cranp 20 INopstuexaransbiit 28100...28800
Ksanpar 016...55 | Crans 45 ['opsiuekaranblil 32100...37100
Ksanpar 016...50 | Cranb 35 INopsiuexaranbiit 43100...34100
[Tonoca 2...120 Cr3cn INopsiuexaranbiit 44100...15500
ITosoca 12 Craxnb 35, 45 I'opsiuexaranpliii 44100
Jlucr 1,5...90 Ct 3 ncS INopsiuexaranmbiit 22490...22690
Kpyr 90 3...53 A-12 KannbpoBaHHbIi 64560...44990
Kpyr @ 3...60 Craub 10 KannubpoBaHHblii 48090...40990
Kpyr @ 3...60 Crains 20 KanmubpoBanHbIii 46790...40190
Kpyr @ 3...53 Cranb 35 KanmubpoBaHHbIii 46790...40190
Kpyr @ 3...56 Craib 45 KannbpoBaHHblii 47190...45200
Cranb He- | Kpyr 0 8...300 12X18H10T 18500...16880
pkaBero- Kpyr 912...200 14X17H2 14400...17700
1ast
KBagpar 010...50 | AISI 304 202000
Amomunnii | Kpyr ¢8...190 AMI'6 220000...185000
Jropaib Kpyr 96...350 J16T 223300...156200
Menp Kpyr 05...50 Mltp 340000...330300
Jucr 3...12 MIltp 343000
bpomnza Kpyr 016...140 | BPAXKMy10-3- 350000
15
Kpyr 920...250 BPOILICS5-5-5 285000...295000
JlaTyHp Kpyr 94...45 JIC59-1n 239000...235000

Tabnuya 2 - 3aroTOBUTENBHEIC IIEHBI HA CTPYKKY YEPHBIX U IBETHBIX ME-
tasuioB (http://interlom.ru/struzhka/ - pespanb 2014 1.)

Bun crpyxku

CroumocTs (p./T)

UyryHHas 4000...6000
CranbpHast 4000...6180
Jlarynnas 90000
bpoHzoBas 144000
ANrOMHHHEBas 35000

HpI/IMeanI/IC. MeHblMe 3HaYeHUS LCH CJICAYCT NPpUHUMATD IJIA CTPYKKH, COACP-
>1<an1e171 MEHBIITHI MPOHCHT JOPOTOCTOAIUX JICTUPYIOMIUX 3JICMCHTOB
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Tabauya 3 - Onpenenenne KodppuiueHToB K., Kq, K, 111 oTImmBok, mosy-
YCHHBIX JIATHEM B TICCUAHO-TIIMHUCTHIC POPMBI i KOKWITH [3 ]

Ke
Marepuan OTIUBKH ['pynmsl ciioxHOCTH
1 2 3 4 5

UyryH, cTanb 0,7 0,83 1 2,2 1,45
AJIOMHUHHEBBIE CIIJIABBI 0,82 0,89 1 1,1 1,22
Mennbie cruiaBel U OpoH3a 0,97 0,98 1 1,02 1,04

Ke

Macca Marepuan OTJIMBKU
qyr'yH CTajlb AJIFOMHUHHEBBIC MeEIHbIE
CILIaBbI CILIABEL U

1o 1 1,1 1,07 1,05 101
cB.1 103 1 1 1 1
cB. 3 10 10 0,91 0,93 0,96 0,99
cB. 10 10 20 0,84 0,87 0,92 0,97
cB. 20 1o 50 0,80 0,82 0,89 0,95
cB. 50 10 200 0,74 0,78 0,85 0,93
¢B. 200 1o 500 0,67 0,74 0,82 0,90

Kn

Marepuain OTJIUBKH ['pynmnsl cnoxHOCTH
1 2 3 4 5

Uyryn 0,52 0,76 1 1,2 1,44
Craib 0,50 0,77 1 1,2 1,48
AJIIOMHUHHUEBEIE CIIJIABEI 0,77 0,90 1 111 1,22
MeaHOIMHKOBBIE CIJIaBbl M OpOH3a 0,91 0,96 1 1,05 1,08

Tabauya 4 - I'pyniibl CEpUHOCTH OTIIMBOK B 3aBUCHUMOCTH OT CI1oco0a
MoJy4eHust 1 o0beMa Mpou3BOACTBa [3 ]

Macca OTJIMBKHU, KI'

O6beM npou3BoJCTBA (ThIC. IT./TOM) MPHU TPYIIAX CEPUIA-

2 3
1 3 4
Jlumve 6 necuano-enunucmole hopmvi U KOKUIb
nol cBoie 500 ot 100 1o 500 menee 100
cB.1 1103 cBhire 350 ot 75 no 350 meHee 75
¢B.3 10 10 csolite 200 ot 30 mo 200 meree 30
cB. 10 mo 20 cBoie 100 ot 15 10 100 MeHee 15
¢B. 20 g0 50 cBoIie 60 ot 10 go 60 meHee 10
¢B. 50 1o 200 cBbitie 40 ot 7,5 no 40 MeHee 7,5
¢B. 200 1o 500 CBBIIIE 25 ot 4,5 1o 25 MeHee 4,5
Jlumve no evinniassiemoim Mooensam
ot 0,1 10 0,2 cBbimie 400 ot 300 o 400 menee 300
or 0,2 10 0,5 coie 300 ot 225 10 300 MeHee 225
ot 0,5 1o 1 cBhIlIE 15 or 11 o 15 Menee 11
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orl o2 CBhIIIE 12 ot 9 o 12 meHee 9
1 2 4
or2 105 cBolie 10 or7 mo 10 MeHee 7
or 5 o 10 cBblle 4 or3 no4 MeHee 3
cBoie 10 CBBIIIIE 3 or2 103 McHee 2
Jlumve noo oasnenuem

ot 0,1 10 0,2 cBoie 600 ot 450 o 600 meHee 450
ot 0,2 10 0,5 cBoiie 500 ot 375 1o 500 MeHee 375
or 0,5 no 1 coie 400 ot 300 7o 400 menee 300
or 1 go 2 coie 300 ot 225 1o 300 MeHee 225
or2 105 cBolie 200 or 150 o 200 menee 150
or 51010 ceoie 100 or 75 mo 100 MmeHee 75
cBeie 10 cBoiie 50 ot 35 1o 50 MeHee 35

Tabauya 5- Onpenencaue koddpdunrenton Ke u KB 17151 OTIMBOK, MOITY-
YEHHBIX JIUTHEM MO BBIILIABIISIEMBIM MOJICIAM [3]

Ke
Marepuan OTINBKH I'pynnel cioxxHOCTH
1 2 3 4 5
Cranb yriepoaucras 0,86 0,92 1 1,12 1,24
Cranb HU3KOJIETUPOBAHHAS 0,86 0,93 1 111 1,23
CraJib BRICOKOJICTUPOBAHHAS 0,85 0,90 1 1,12 1,26
MenHble CIUIaBbI 0,865 0,925 1 1,15 1,26
Bbpon3a 6e3omoBsHUCTAsS 0,9 0,95 1 1,08 1,19
bpon3a onoBsiHUCTas 0,92 0,95 1 1,10 1,15
Ko
Macca oTiiMBKHA Marepuan
OTJIUBKH, KI'  |cTayb YrJIepoau- |CTajb BHICO- |MEIHBII Oponsa Oe3- |OpoH3a
CTasi ¥ HU3KOJIETH- | KOJICTHPO- CIjIaB OJIOBSIHH- oJ10-
poBaHHas BaHHas cras BSIHU-
ot 0,05 10 0,10 1,37 131 1,20 1,30 1,30
ot 0,10 10 0,20 1 1 1 1 1
ot 0,20 10 0,50 0,75 0,78 0,95 0,79 0,83
ot 0,50 1o 1 0,70 0,74 0,89 0,76 0,80
ot 1 102 0,62 0,63 0,86 0,71 0,76
oT2 105 0,50 0,53 0,82 0,64 0,70
oT 5 10 10 0,45 0,48 0,78 0,61 0,67
cBbime 10 0,38 0,40 0,72 0,57 0,64
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Tabnuya 6 - Onpenenenue kodpdurmeHToB K, Kq, K, 17151 OTIMBOK, TIOJTY-
YEHHBIX JIUThEM 1101 IaBJIcHUEM [3]

kc
Marepuain OTIMBKH ['pynmel crnokHOCTH
1 2 3 4

AJIFTOMUHHUEBBIE CILJIaBbI 0,88 0,94 1 1,07
Menuble criaBbl 0,90 0,95 1 1,07
[{lMHKOBBIEC CILJIaBBI 0,88 0,93 1 1,07
Macca OTIIUBKH, KT Marepuan OTIMBKH

AITFTOMUHHUEBLIE MEIHbIE U

CILIABBI CILIABEI HKOBBIE
ot 0,1 10 0,2 1 1 1
ot 0,2 10 0,5 0,90 0,89 0,91
or 0,510 1 0,81 0,81 0,82
orl mo?2 0,75 0,75 0,75
oT 2 10 5 0,69 0,71 0,70
or 5 mo 10 0,64 0,67 0,63
cBole 10 0,62 0,65 0,61
Kn
Marepuan OTINBKH I'pynsl cioxHOCTH
1 2 3

AJIOMUAHHEBBIE CIUIABBI 0,92 1 1,09
MepaHble CILUIaBEI 0,93 1 1,07
I{MHKOBBIE CILIABHI 0,93 1 1,07

Tabauya 7 - Onpenenenue Kod(PpHUIMEHTOB KC U KB ISl 3arOTOBOK, T1O-

JYYEHHBIX CII0cO0aMM ropsyei ITaMnoBKY [3]

Ke
Marepuai mramnoBKU I'pynmel cioxxHOCTH
1 2 3 4
Cranp yrnepoaucrtas 08.. .85 0,75 0,84 1 1,15
Cranp 15X...50X 0,77 0,87 1 1,15
Cranp 18XI'T...30XI'T 0,78 0,88 1 1,14
Crans 1IX15 0,77 0,89 1 1,13
Crams 12XH3 A... 3 OXH3A 0,81 0,90 1 1,1
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IIpooonscenue mabauyvl 7

Ke
Macca Marepuan mTamMnoBKH
IITaMIIOBKH, KT | cTajb CcTallb cranp 18XI'T... | cranb CTallb
08...85 15X...50X 30XI'T HIX15 12XH3A...30XH3A

1o 0,25 2 2 1,94 1,82 1,62
ot 0,25 10 0,63 1,85 1,64 1,61 1,52 1,42
ot 0,63 1o 1,6 133 1,29 1,29 1,3 1,25
ot 1,6 10 2,5 1,14 1,14 1,15 1,14 1,11
ot 2,5 10 4,0 1 1 1 1 1
or 4,0 1o 10 0,87 0,89 0,89 0,88 0,9
ot 10 10 25 0,8 0,8 0,79 0,76 0,8
oT 25 510 63 0,73 0,73 0,74 0,71 0,75
63 o 160 0,70 0,70 0,72 0,65 0,7

Tabruya 8 - [lpumepHbie MapiIpyThl 00paOOTKK MOBEPXHOCTEH [5]

Tou- [IlepoxoBa- | Kox MapipyT 06paboTKH MOBEPXHOCTEH
HOCTb, | TOCTb - Ra, | mare-
KBaJIM- | MKM puana [HumuHapraeckux [Tnockux
TET HaPYKHBIX BHYTPEHHHUX
1 2 3 4 5 6
14-12 | 25,0...6,3 123 | 0O C CT
123 |0 3 )
123 |0 PT O
4 0, TO C, TO CT,TO
4 TO, I 3, TO ®, TO
4 TO, I PT, TO 0O, TO
11-10 |5,0...2,5 1,23 | Omn, Ou C, 3P On, Oy
1,2,3 | On, Ou C,PT,P O)y O
1,2 O, I C,PT,P @, IIn
4 Om, O4g, TO C, 3, TO, 111 @, TO, o
4 Omn, TO, 111 C, PT, TO CT, TO, In
4 Omn, TO, III 3m, 34, TO, 111 O, TO, In
9-7 1,25...0,63 |1,2,3 | Om, Oy, Ot PV, P C I
1,2,3 | Om, Oy, Ot C, 3, Po, Pu D, I1
1,2,3 | Om, Oy, Ot C, PTo, PTu @D, I1
1,23 | On, Ou, Ot C,3,PTr D, I1
1,2,3 | Om, Oy, Ot CII @D, I1
1,2 O, I PTn, PTy, PTT @, [y
1 I, [Ty PTm, PTuy, PTT @, Iy
4 Om, Oy, TO, I C, PT, TO, I @, TO, [y
4 [, TO, g PTn, PTuq, TO, I | CT, TO, 111
4 I, TO, 4 C,3, TO, 111 O, TO, Iu
4 [, TO, g PV, TO, X O, TO, I«
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9-7 0,32..0,16 3 Om, Oy, I1O0 PV, TO, X O, dy, [109
3 Om, Ou, Or, I10 PV, TO, X O, Oy, I10Ou
0,08...0,04 |3 Om, Oy, Or, [104, | PV, TO, X O, Ou, 10y,
Ilot I1O0T
4 Om, Ou, TO, PV, TO, X @n, Oy, TO, Ln,
I, T, ITO Lm, 110
1,2,3 | Om, Oy, TO, I1O PV, Pm, Pu CT, @r, l1Ib
1,2,3 | On, Oy, Or, ITO C, 3, Po, Pu @O, Or, 1B
1,2,3 | On, Oy, Or, ITO C, 3, PTu, PTt @O, Or, 1B
6 0,32...0,16 |1,2,3 | Om, Ou, Or, I1O PTn, PTy, PTt @, O, 1Ib
1,2,3 | On, Oy, Or, ITO C, 3,11 @O, Or, 1B
1 O, 1, CcYy C, 3,11 @O, Or, 1Ib
1 O, W, t, 1T C 3,11 ®n, Ot, [11b
1,2 O, W, r, I1 C 3,11 ®m, Gy, g, [1O
3 O, W, r, I1 C 3,11 @, Gy, g, [1O
4 O, I, TO, It PT, TO, I, X ®m, Oy, g, [1O
4 O, m, TO, 1T, C,3,TO I, X ®m, Gy, TO, Iy,
cy pil|
4 Omn, Oy, TO, Iy, PY,P, TO, X @, TO, n, 1y,
cy 1 O, m, TO,
4, J1
6 0,16...0,08 |3 Om, Oy, Ot PY,P, TO, X O, ln, TO,
4, J1
4 Om, Ou, TO, Iy, PT, TO, I, X, I | CT, TO, Iy,
Ccy LT, 11
4 O, llIn, TO, 4, C, 3, TO, 11, X, @, TO, Iy,
I, CY Jl| T, 1
4 O, m, TO, Iy, I | C, I1, TO, X0, Xu | ®, I, TO,
[y, T, T
4 O, llIn, TO, 4, 11 | PY, TO, X. [ O, ln, TO,
[y, T, T
4 O, m, TO, Iy, 1 , PTqa, PTT, TO, | O, Ilm, TO,
X, 1 [y, T, T
5 0,08...0,04 |1 On, Oy, lmn, Iy, | C.PTy, PTt, TO, | O, llm, TO,
CVYm, CYu X, 1 [y, T, T
2 On, Oy, llmn, Iy, | C,3,P, X, o, du | O, I, TO,
Cymn, CYy [, T, 1
2 On, Oy, llmn, Iy, |PY, X, o, Jdua O, lm, TO,
Cymn, CYy [, T, 1
1,2 On, Oy, llmn, Iy, |PY, X, o, Jdua @, I, Iy,
Cyn, CVyu Ir, 1O
4 Om, Oy, Illu, CYu | PY, P, TO, X, Inn, | CT, TO, I,
L [y, IT, ITO

O6o03nauenus: O — obraunsanue, 111- mabpenue, CY- cynepdunummponanue, [10 — nonmmposanue, [ —
noBojxka, TO — TepmooOpadoTka, C — cBepieHue (paccBepinBaHue), 3 — 3eHKepoBaHue, PY — pyxeliHoe cBepie-
Hue, P — pa3septeiBanue, PT — pactaunBanwue, I1 — nporsaruBanue, X — xonnnropanune, CT — crporanue, @ —
(dpesepoBanue, 111 — madpenue; Craauu oOpabOTKHU: T — MpeIBapUTENbHAS, 1 — YACTOBAs, T — TOHKAS;

OO6pabaTpiBaeMble MaTepHalibl: 1 — He3aKaJIeHHBIE CTaH, 2 — IyTYHBI, 3 — I[BETHBIE METAJIIBI U CIIJIaBHI,

4 — 3aKaJIeHHEIC CTAJIH.
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OCHOBbBI TEXHOJIOI' UM MAILIMHOCTPOEHU A

MCTOI[I/ILICCKI/IG YKa3aHu:Aa

Temruian 2014 r.

Cocrasurenu: Nocudos Banepuit Buktoposuy;
KinokoBa Haranes JIeonnioBHa

Penakrop

KomrnbrorepHas BepcTka H.JI. KnokoBa
[Toanucano B revyaTh dopmar 60x84 / 16
bymara odcetnas Od¢ceTnas nevatpb
ITeu. 1. 2 Nzm. Ne

Y. med. 1. Tupax 50 5k3.

Yu.-u3g. n 3aka3 Ne

Lena pyo.

Ky6anckuil rocyaapCcTBEHHBIN TEXHOJIOTHUECKUNA YHUBEPCUTET
350072, r. Kpacnonap, yi. MockoBckas, 2, kop. A
Tunorpadus KyoI'TY: 350058, r. Kpacuonap, yn. Crapokybanckas, 88/4
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