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IMPEANCJIOBHE

[IpoBoaumeie B Poccun B TedueHHe MOCIEAHUX ABAALATH JIET pedopmbl
U TIEPECTPOilKa BBICIIEH MIKOJbI HANPABICHbBI HA KAUECTBEHHOE HM3MEHEHUE
KU3HU U MOATOTOBKM CHELUHUATMCTOB, B T. Y. CIELHAINCTOB-UHKEHEPOB IO
CHEeuUaIbHOCTH « TE€XHOJIOrrs MaIIMHOCTPOEHUSD.

['1aBHas 1Eeab TEXHOJOTHH MAIIMHOCTPOECHHS — U3TOTOBJIEHHWE MAIlIHH,
KOTOpBIE OYAYT KaK MOYHO JIOJIbIIIE BBITOIHATH CBOU (PYHKIIMH, OTINYATHCS
HAJECKHOCTBIO M 3KOHOMHUYHOCTBIO KaK B IIPOLECCE W3rOTOBIECHUS, TaK
U B npoliecce 3Kcruryatauud. OT COCTOSHUS TEXHOJIOTUU 3aBUCT 3PPEKTUB-
HOCTh TPYJa, PACXOJOBAHHE MAaTEPHUAIBHBIX M JHEPreTHUYECKUX PECYPCOB,
Ka4eCTBO MPOAYKIMH. BakHyI0 poJIb B pa3BUTUU MAIINHOCTPOUTEIBHBIX OT-
paciieil IpOU3BOACTBA UIPAET MOJATOTOBKA KBATU(UIIMPOBAHHBIX MHXKEHEp-
HBIX KaJIpOB, OCBOCHHE MMH COBPEMEHHBIX METOJIOB IPOEKTUPOBAHUSA U CO-
BEPUICHCTBOBAHUS TEXHOJOTMYECKUX MPOLECCOB M3TOTOBICHUS JeTajei
Y COOpPKH MalINH, TOTOBHOCTh K CUCTEMHOMY aHaJIHM3y OBICTPO M HEIMPEACKa-
3yE€MO M3MEHSIOIIECCS MPOU3BOJICTBEHHON U PHIHOYHOM CUTYallH, K TIOUCKY
HETPaJULMOHHBIX PEIICHUI.

Y4eOHO-MeTOAMYECKOE TOCOOME HAMKMCAHO B COOTBETCTBHH C MPOTPaM-
Moi. CTpyKTypa, cofepKaHue, IpUMEPBI pacyeToB U IrpapuuecKux mMarepua-
JIOB U METOJIMKAa OTBEYAIOT MOPSAAKY padOThI CTyAEHTa-3a04HHUKA HAJl POEK-
TOM M CIIOCOOCTBYET COKpPAIIEHHIO BPEMEHHU MU €ro BhINoNHEHUU. [lo Tem
&Ke COOOpaKCHUSIM JAaHHbBIE CIPABOYHOIO XapaKTepa W3 CTaHJapTOB NPUBO-
JSITCSL B COKPAIIEHHOM O00BbEME.

B ocHOBy HamucaHusi JAHHOTO MOCOOUS MOJIOKEH MHOTOJIETHHM OIBIT
paboThl aBTOpa Ha Kadeape TEXHOJIOTMH aBTOMAaTU3MPOBAHHOIO MallWHO-
CTPOUTEIBHOIO MNpOM3BOJACTBAa HalroHanpHOTO McciaenoBarenbckoro Tom-
CKOT'O TOJIMTEXHUYECKOTO YHHBEPCUTETA CO CTYJEHTaMH 3a0YHON (POpMBI
oOy4eHHs, a TaKKe€ MaTepuaybl JPYrUX HCTOYHUKOB IMPUBEACHHBIX B Iie-
peuHe autepaTypsl. HacTosiee nocodne MokeT ObITh MCIOJIB30BAHO CTY-
J€HTaMU OYHON (OpMBI OOYUEHHUS.



1. IEJb M 3AJJAYN
KYPCOBOI'O TPOEKTUPOBAHUS

L]envio KypcOBOTO MPOEKTUPOBAHUS MO AUCHUIIINHE « TexHomorus ma-
[IMHOCTPOEHUS» SIBISIETCS M3YUYCHHE M 3aKpeIryieHHe CTyJIeHTaMH, o0ydaro-
IIUMUCS 10 3a09HON (popMme, TeopeTHUeCKNX 3HaHWU MUCTHILTAH «OCHOBBI
TEXHOJIOTHH MAITMHOCTPOCHUSD», «TEeXHOIOTHUSI MAIIMHOCTPOSHUS», OCBOE-
HUE METOIUKHA Pa3pabOTKH TMPOTPECCHUBHBIX TEXHOJOTHYECKUX TIPOIECCOB
M3TOTOBJICHHSI JCTaJICH; TTOJTOTOBKA UX K BBITIOJHEHUIO BBIMTYCKHON KBaJIH-
dbukanmonnoi padbotsl (BKP) — numioMHOMY MPOEKTUPOBAHUIO U JTalIbHEH-
e MPaKTUYEeCKOM IeATeTbHOCTH Ha MPOU3BOICTBE.

3aoauamu KypcoBOTO MPOCKTUPOBAHMUS SIBISIOTCS

® KOMIUIEKCHOE 3aKpeIUICHHE W YIIyOJeHHEe TEOPETHUECKUX 3HaHUMH,
MOJIYYCHHBIX CTYJICHTAMH MPU W3YYCHUU AUCIUIUIMH «OCHOBBI TEXHOJOTHUU
MaITUHOCTPOEHUD», « TeXHONIOTHS MAaITHHOCTPOCHHUS», & TAKKE DJICMEHTOB
3HAHWHN W3 paHee M3yYCHHBIX OOIIEWHKCHEPHBIX JUCIHUIUIMH (MHXCHEPHON
rpaduKy; OCHOB B3aMMO3aMEHSIEMOCTH; PE3aHUs MaTEPHUAJIOB, CTAHKOB W WH-
CTPYMEHTOB);

e puoOpeTeHNe MPaKTUYECKNX HABBIKOB M yYMEHUH aHajau3a Cyllle-
CTBYIOIIUX TEXHOJOTHYECKUX MPOIECCOB U UX CAMOCTOSTEIHHOTO MPOEKTH-
poBaHus (pa3pabOTKH);

e JajbHEIIee COBEPIICHCTBOBAHNE B YMEHUU TMOUCKA U UCIIOJIH30Ba-
HUS MH(POPMAITMOHHBIX UCTOYHUKOB TI0 TTpoOJIeMe.

Pexomenoyemcs ctyneHTamM-3a0uHUKAM O3HAKOMUTHCS C HACTOSIIMMH
METOJAMYECCKUMHU YKa3aHUSIMH U PYKOBOJCTBOBATHCS WMHU. DTO, MO HAIIEMY
MHEHHIO, COKOHOMHT BpeMs, T. K. TIO3BOJIUT MPEJACTABUTHh KypPCOBON MPOCKT
B IIEJIOM U PallMOHAIBHO OPTaHU30BaTh pabOTy HAJl €r0 BHITIOJHEHUEM, Kade-
CTBEHHO BBITIOJTHUTH U 3alTUTUTH TIPOSKT B CPOK.



2. TEMATHUKA KYPCOBOI'O ITPOEKTUPOBAHUA
N 3AJAHUE HA ITPOEKT

KypcoBsie MpoeKThI MOTYT OBITH IBYX BHIOB:

1) TumoBBIe y4eOHBIC, BBITOJIHIECMBIC C IICTBIO TOBTOPECHUS, 3aKPCILICHUSI
1 YTIIyOJICHUSI OCHOBHBIX Pa3ZIeiOB M MOJIOKEHHMA AUCITUILTHH «OCHOBBI TEXHO-
JIOTUM MallIMHOCTPOEHUSD», « T€XHOI0rHs MallIMHOCTPOCHUS U JIp.;

2) pealibHbIC — HAYYHO-HCCIICOBATEIILCKOTO, WH)KCHEPHO-TIPAKTHYCC-
KOTO WJIM Y4eOHO-METOJAMYECKOTO0 Ha3HAYCHWSI, BBITOJHICMBIC IO 3aJaHUIO
npeanpusatus Wik kadenapsl. PeanbHble MPOEKTHI BBIMOJHSIOTCS XOPOIIO
YCHEBAIOIIMMH CTYJEHTaMH, pabOTaIOIMMU Ha JTOJDKHOCTSIX, OTBEUYAIOIIUX
KBAIU(PUKAIUOHHBIM TpeOoBaHusiM crienuanbHocTu 151001. B oObeme pe-
ITBHBIX TPOEKTOB MOXKET MpeaycMaTpUBaThCA pazpadboTka (MpOEKTUPOBA-
HUE) YCTAHOBOK, CTE€HJIOB, MaKETOB, HAaTYpPHBIX MEXaHU3MOB M YCTPOMCTB
U UX TIOJHOE€ WM YaCTUYHOE M3TOTOBJICHUE; MPOBEACHUE TEOPETUUECKUX
U (WJIM) DKCIIEPUMEHTANBHBIX HMCCIEIOBAHUN C MX pacuyeTHO-Tpaduueckum
odopmiieHreM (TaOnuIlbl, rpadUKy, TIAKaThl U T. 11.).

[IpakTuka pabOThl CO CTyACHTAMH-3a0YHUKAMU MTOKA3bIBAET, YTO OOJIb-
IIMHCTBO M3 HUX BBIMOJHAIOT TUIOBbIE MPoekThl. HacTosmmmu mMeroaude-
CKUMH YKa3aHUSIMH ONPEACIICHbl CTPYKTypa THUIIOBBIX MPOEKTOB, OCHOBHBIC
TpeOOBaHUS K UX BBIMIOJHECHUIO U METOJIMUECKUE TMOSICHEHUS.

Tema xypcoBoro mnpoekta — «I[IpoekTrpoBaHuEe €IUHUYHOTO TEXHOJO-
TUYECKOr0 MpOLEcca U3rOTOBIEHUS JeTann» (yKa3bIBa€TCSI HAMMEHOBAHUE
JeTajn).

3aoanue Ha TIPOEKT CTYJIEHT-3a0YHUK TOJydaeT B MEPUOJ 3UMHEH Ja-
O6opaTopHO-’K3aMEeHAIIMOHHON ceccuu (9 cemecTp, STHBaph MECAIl) TUYHO OT
penoaaBaTes-pyKoBoAUTENSA. BO3MOXKHO MpEACTaBICHUE CTYJEHTOM 4Yep-
TeXEN MBYX-TpeX JeTaliel, MoJoOpaHHBIX IO MECTY pabOThI, JIJIsl COTJIACOBa-
HUSI M YTBEPKJICHUS B KaUeCTBE 3aJ1aHusl. PEKOMEHIyI0TCSI IeTaJIN: KOPITYCHI,
MHOT'OCTYTE€HYaThI€ Bajibl OCH; IIUTHI; BTYJIKH, TPEOYIOIIHUE IJI1 U3TOTOBJIE-
HUSI TIATh-BOCEMb Pa3HOMMEHHBIX orepaiuii. ['0/10Boit 00beM BhITycKa JeTa-
Jied TOJKEH COOTBETCTBOBATh CEPUITHOMY TUITY MPOU3BOCTBA.



3. COAEP’ KAHUE U OB BEM
KYPCOBOI'O IIPOEKTA

KypcoBoii npoekt cocTouT u3 nosicautenbHor 3anucku (I113) ooremom
25-35 muctoB popmata A4 (210x297 MM) OTHOCTOPOHHETO TEKCTa M TpadIECKHX
marepuasioB (I'M) B konmudecTBe 1ByX-Tpex JucToB hopmata A1(594x841 mm).

loscnumenvhas 3anucka AOMHKHA OBITH COPOIIIOPOBaHA B IMOCJIEIOBA-
TEIBHOCTH U COJICPKATh CIEIYIOUIUE PA3/IEIbl:

TuTynbHbIN TUCT (00JI0KKA)

3anaHue

Beenenue

1. Ha3znaueHue v KOHCTPYKIUS J€TaIH

2. AHanu3 TEXHOJOTMYHOCTHA KOHCTPYKIIMH JECTAIN U TEXHOJIOTUYECKUN
KOHTPOJIb YEPTEXKa

3. Onpepnenenue Tumna, GOpM U METOJOB OPraHU3aIMU TTPOU3BOCTBA

4. Ananu3 0a30BOTO TEXIpoIiiecca

5. BriOop 3arotoBku

6. [IpUHSATBIN MapIIPYyTHBIN U OMEPALIMOHHBIA TEXIPOLIECC

7. Pacuer npunyckoB Ha 00pabOTKy, ONEPAIMOHHBIX U UCXOAHBIX Pa3-
MEpOB 3aroTOBKHU

8. Pacuet TOYHOCTH oneparuu

9. Pa3MepHblii aHaIM3 TEXIIponecca

10. Pacuer pexxnMoB pe3aHus

11. Ber6op o0opyaoBaHus M TEXHOJIOTHYECKON OCHACTKU

12. PacueTr HOpM BpeMeHM omnepanui Texmporecca

13. DxoHOoMHYEeCKOE€ OOOCHOBAHME MPUHATOrO BapuUaHTa TEXIpollecca
U TEXHUKO-3KOHOMHUYECKHE MOKA3aTENH

3aKIrOuYeHHE

Jluteparypa

[Ipunoxenus

I'pagpuueckue marepuanbl (I'M) AOKHBI BKIIIOYATh: YEPTEX JETaIH;
YepTeK 3aroTOBKH; TEXHOJOTHUECKYIO0 JokyMeHTtaruio (T]]); MapupyTHyto
kapty (MK); oneparmonnyto kapty (OK) Ha Bce onepatiuu; kapTbl 3cku30B (KD)
Ha pa3HOMMEHHBIE omeparuu; kaptel Hananok (KH) Ha oTmensHble omepa-
MM, CXEMY pa3MeEpHOro aHamusa texmpouecca. Jlomyckaerca Bmecto MK,
OK, KD BeimonHeHune kaptol TexHosorudeckoro npouecca (KTII).

O0beM u conep)kaHue KypCOBOTO MPOEKTa MOTYT M3MEHSTHCS MO COTJia-
COBaHMIO C PYKOBOAMTENEM TpoekTa. Bece mMarepualibl mpoekTa JOIKHBI ObITh
BBITIOJTHEHBI B COOTBETCTBUM C ACUCTBYIOIIMMHU CTaHAAPTAMU U IOMYIICHUSIMH,
BBI3BAHHBIMU OCOOCHHOCTSIMH Y4EOHOTO Ipoliecca U TpeOOBaHUSMH KadeIphl.

PykoBoauTento-npenogaBaTesto KypcoBo MpoeKT AOJKEH OBbITh Mpe/I-
CTaBJICH B OyMa)XKHOM BH/IE.



4. OPTAHU3ALIUA ITPOEKTUPOBAHUA
N 3ALHIUTA TPOEKTA

JUTMTETbHOCT pa0OTHI HAJT IPOSKTOM — 3 Mecsna (MapT-Mai MeCsIIb).

[lepen Hauamom pabOTHI HaJ MPOEKTOM pEKOMEHIYyeTcsl moao0paTh He-
00XO0IUMYIO TUTEPATYPY, APYTHe HHPOPMAITMOHHBIE HICTOYHUKH.

JIJis yCrenrHoro BHIOJHEHHS MPOEKTa He0OXoIuMa cHCTeMaTHdecKas
paboTa U CaMOAMCIUILIHHA.

B cityyae BO3HUKHOBEHUS J000r0 poja 3aTpyAHEHUI PH BBINOJHEHUN
POEKTa CTYACHTBI-3a0YHUKH JIOJDKHBI B TEUEHHE ceMmecTpa oOpariaThes
K PYKOBOJUTEIIO 3a KoHcyabmayuel (YCTHO, TIO TenedoHy, dhakcy, 0ObITHOM
WU JICKTPOHHOMH 1MoYTe).

3amaya PYKOBOAMTENS 3aKIIOYACTCSl B OKa3aHMM CTYyJEHTaM Yy4eOHO-
METOJUYECKON, HayYHO-MH(POPMALIMOHHON MOMOIIN U obecrieyeHUun Tpely-
€MOro 00beMa U KauecTBa MPOEKTA.

3a IpHUHATHIE B IPOEKTE PEIICHHMS, 34 000CHOBAHHOCTh U TOYHOCTh pac-
YEeTOB, KAYECTBO MPOEKTA B LIEJIOM OTBEYAET CTYIECHT.

PykoBoguTenb OCYLIECTBISIET KOHMpPOAb 3a BBINOJIHEHUEM IPOEKTA
U peryssipHo uHGopMupyeT Kadeapy 0 XoJe TPOCKTUPOBAHHUSL.

3aKOHYEHHBIE TTPOEKTHI CTYACHTHI MPEABABISIOT PYKOBOJUTENIO JIMYHO
nin B MUHCTUTYT nuctanuumonHoro oopaszoanus (M10O) meroaucty. I'padu-
YeCKUE MaTepuallbl CKJIabIBAtOTCs 10 popmaTa A4.

3amura NpoekTa OCyIIECTBISETCS B NEPHOJ CECCUU IO PACIHCAHUIO
B IIPUCYTCTBHUM KOMHMCCHH, COCTOSIIIEN U3 JBYX-TPEX IpenojaBareie, OJuH
U3 KOTOPBIX SBIIETCA PYKOBOAMTENIEM IpoekTa. IlosicHuTenbHas 3amucka
U rpaguueckre MaTepuaibl JIOJDKHBI ObITh TMOAMMCAHBI IpernojaBaTesieM
U JIOJDKHO OBITh TAHO TOJIOKHUTEIIPHOE 3aKIIF0UeHUE (PEeIICH3US).

[Ipu 3amuTe NpoeKTa CTyACHTY MPEAOCTABISAETCA BpEMs Ha COOOILIEHHE,
a 3aTe€M OH OTBEYAET Ha BOMPOCHI YIEHOB KOMUCCHUU TIO CYIIECTBY MPOEKTA.

Oyenka (muddepeHIMpPOBaHHBIN 3a4eT) 3a MPOEKT YYUTHIBAET KAYECTBO
ero BeinoiHeHus; coorsercrBue crangapram ECK/, ECT, ECIUII, ECTIIII,
KAaueCcTBO COOOUIEHUS MO MPOEKTY; YPOBEHb TEOPETUUECKUX 3HAHUU IO pac-
CMaTpPUBAaEMbIM B IMPOEKTE BOMPOCAM U, KOHEYHO, CAMOCTOSITEIbBHOCTh €ro
BbINOJIHEHUA. Eciu B pe3ynbTare 3allUThl BBISICHUIOCH, YTO MPOEKT BBIMOJI-
HEH HE CaMOCTOSTENIbHO, TO OH CHUMAETCS C 3alUThl U CTYJAEHTY BbIJAETCSA
HOBOE€ 3ajaHue. Eciu KypcoBOW MPOEKT MOJIY4YaeT HEYAOBJIETBOPUTEIBHYIO
OLICHKY, CTY/ICHT IPOAOJIKAET TOTOJHUTEIBHO padoTaTh HaJ MPOSKTOM HIIU
BBINIOJIHATH HOBOE 33JJaHUE — 10 PEILICHUIO KOMUCCHUHU.



5. METOANYECKHUE YKA3ZAHUA 11O OPOPMJIEHUIO
N COAEPKAHUIO PA3ZJAEJIOB ITPOEKTA

5.1. IlosicHUTEABbHASA 3aAIIUCKA

loacnumenvnasa 3anucxka (I13) mumercss OT pykd 4YEepHBIMH, CHHUMHU
Wik (UOJIETOBBIMU YEpHUJIAMU UIKM 0GOpMIIIETCS Ha KOMIBIOTEPE C MOMO-
b0 TecToBOro peaakropa Word u pacrieyaTbiBaeTCsl ¢ OJHOM CTOPOHBI JIU-
cta Oenoit Oymaru popmata A4. Jlomyckaercst BO3MOKHOCTh MPEACTaBICHUS
OTJIeNbHBIX WILTFOCTpAlMi (cxem, Tabmuil, rpadukoB) Ha Juctax Gopmara A3.
JIuctel (ctpanuibl) 113 MOKHO BBINONHATH 0€3 PAMKH C OCHOBHOM HAIHUCHIO.
B 3TOM citydae nose nucTta JOIKHO UMETH CIEAYIOIINUE pa3MEpPBL: JIEBOE — HE
MeHee 30 MM, ipaBoe — He MeHee 10 MM, BepxHee — He MeHee 15 MM, HIKHee —
He meHee 20 MM. B ciydae IByXCTOPOHHErO HaIllMCaHMS TEKCTa MPaBOE MOJIE
Ha JpYyrou cTopoHe Jmcta yeenauuusatot 10 30...35 mm. Ecnu nmucTel umeroT
paMKH, TO pacCTOSTHUE OT PaMKH /0 TpaHMI] TEKCTa B Hayaje U B KOHILE
CTPOKM — HE ME€Hee 3 MM, a PAacCTOSHHME OT BEPXHEW WIIM HWKHEU CTPOKH
TEKCTa JI0 BEpXHEH WM HIDKHEW paMKH JIOJDKHO ObITh HE MeHee 10 MM.

Hymepayus cmpanuy cKBO3Hasi C IPOCTABIEHUEM CTPAHUIl apaOCKUMHU
udpaMu B MPABOM HUIKHEM YTy HEUETHBIX M B JICBOM HIDKHEM YIUIy YeT-
HBIX CTPaHHUII.

Texcm 3amUCKU Pa3CIAIOT Ha paszdensl U noopasoeisl. Paznensbl 10ImK-
Hbl UMETh MOPSAKOBBIE HOMEpa B MpeJesiax BCEHl 3amucku, 0003HAUYEHHBIE
apaOckumu nudpamu 6€3 TOUKM U 3amKcaHHble ¢ ad3amnHoro orcrymna. Ilon-
pazziensl JOJDKHBI MMETh HyMEpalUIo B Ipenenax kaxzaoro pasnena. Homep
Mo/ipasziesia COCTOUT U3 HOMEpa pasziesia M Mojapaszienia, pa3aeJeHHbIX TOY-
KOil. B KOHIIE HOMEpa noapa3aesna TOUKa HE CTABUTCHL.

Pa3paenbl u moapas3aensl JOKHBI MMETh 3ar0JIOBKH. 3aroJIOBKHU CIEAYET
MMCcaTh C MPONUCHON OyKBbI, 0€3 TOUKM B KOHIIE, HE nmoauepkuBas. [lepeHo-
Chbl CJIOB B 3aroJIOBKax He€ JONYyCKaroTcs. Ecin 3arojJoBOK COCTOMUT M3 JIBYX
MPEIJIOKEHNUM, UX PA3ACISAIOT TOYKOM.

PaccrosiHre MeXy 3aroJIOBKOM U TEKCTOM JIOJDKHO OBITh paBHO 15 MM.
PaccrosiHre Mex 1y 3arojoBKaMu paszena U Moapasaesia — 8 MM.

@Dopmynvl IAIITYTCS B 3aIIUCKE HA OTIENBHONW CTPOKE CHMMETPUYHO OC-
HOBHOMY TEKCTY U HyMepyloTcsa apabckumu 1udpamu B ckoOkax. Jlomycka-
eTcs CKBO3Hasi Hymepauus U (WiM) B mpenenax paszzgena. Pacuersi, BbINOI-
HEHHBIE MO MPUBEIECHHON (hOpMyJie, 3alMChIBAIOTCS HA CIEAYIOLIEH CTPOKE.
[IpomexxyTouHbIE pe3yJIbTAThl HE 3aMMChIBAIOTCS.

[TosicHeHUs CHMBOJIOB M YHCIIOBBIX KO3((UIIMEHTOB, BXOASIIHNX B (op-
MYJly, JOJKHBI OBITh MPUBENIEHBI HENOCpeACTBEHHO non dopmyroit. [osic-
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HEHHUE KaXJO0T0 CUMBOJIA CIIEAYyEeT JaBaTh C HOBOM CTPOKH B TOM MOCIEI0BA-

TEIbHOCTH, B KOTOPOI CUMBOJIBI TIpuBeieHbI B hopmyre. [lepBas cTpoka mo-

SCHEHUS JOJKHA HAUMHATHCS CO CIIOBA «Te» 0e3 BOETOUMS MOCIIE HETO.
Ipumep. MunyTHas ofada Sy, MM/MHH, pacCUMTHIBaETCA 0 (popmyIie

SM:SO'n,

rae S, —noaada Ha o0OpoOT AeTanu, Mm/00;

N —4acToTa BpalCHUA JCTaH, MI/IH_l.

Unnrocmpayuu AOMKHBI OBITH BHITIOJHEHBI B COOTBETCTBUH C TpebOoBa-
Husimu crapaaptoB ECKJI. Mnmoctpanuu crieyer HymepoBaTh apaOCKUMU
nmudpamMu CKBO3HOUN HyMeparuen. JlomyckaeTrcsi HyMepoBaTh WILTIOCTPAIIAN
B IIpeienax paszena. B aToM ciiydae HOMep WILTIOCTPALIMU COCTOUT U3 HOME-
pa paszeina ¥ MopsAKOBOr0 HOMEpPA WILIIOCTPALIUH, PA3AEICHHBIX TOUKOMN.

HUnnmrocmpayuu, npu HEOOXOAUMOCTH, MOTYT HMETh HaUMEHOBAaHHE
U TIOSICHUTEJNIbHBIC JIaHHbIE (MOAPUCYHOUHBINH TekcT). Homep pucynka wu
HAaMMEHOBAHUE 3aIlMCHIBAIOT cieayromuM obpazom: «Puc. 2.1. Dckus 3aro-
TOBKHY, 3aT€M ITOMEIMIAIOT TOCIIC TTOSICHUTEIBHBIX JTAHHBIX.

Lupposou mamepuan, xax TpaBuiio, oPOPMIIAIOT B BHUJE TaOJIUIIbI
(cM. Tabm. 1).

Tabauybl cneBa W CHpaBa, CHU3Y W CBEPXY OTPAaHUYHMBAIOT JIMHUSIMH.
Jluanu hopmara He MOTYT CITYKUTh JIMHUSIMU TaOJIATIEL.

Tabnuiel crneayeT HyMepoBaTh apaObCKUMH HudpaMu CKBO3HOM HyMe-
parueii. Jlomyckaercss HyMepoBaTh TaOIUITHI B pEeiax paszena.

BricoTa cTpok Tabiuiibl J0KHA OBITH HE MEHEE 8 MM.

Tabnuily, B 3aBUCUMOCTH OT €€ pa3Mmepa, MOMEIIAIOT IOJ] TEKCTOM,
B KOTOPOM BII€pPBHIC JIaHA CChUIKA HA HEE, WJIM Ha CJIeAYIOIIEH CTpaHUIIE.

JlommyckaeTcsi moMenaTh TabJIuIly BAOJb JIJTUHHOW CTOPOHBI IOKYMEHTA
HAa OTJAEJIBHOU CTPAHUILIE.

Ecnu ctpoku mnum rpadsl TabIUIbl BRIXOIAT 32 (OpMAT CTPAHUIIBI, €€
JEISIT Ha YacTH, TOMeNIas OJHY YacTh IO JIPYrodl WM PSAOM, TIPH 3TOM
B KQKJIOM YacTy TaOJUIIBI MIOBTOPSIIOT €€ TOJOBKY U OOKOBUK. [Ipu menenun
TaOJHIIBl HA YACTH JIOMYCKACTCS €€ TOJIOBKY MM OOKOBHK 3aMEHSATH COOT-
BETCTBEHHO HOMepoM rpad u cTpok. [Ipu a3TroM HyMepyroT apaOckumu Hug-
pamu rpadbl U (MIM) CTPOKHU HEPBOM YACTH TaOIUIIBI.

Ecnu B xoHIIe CTpaHUIIBI TaOaUIa PEPHIBACTCS U €€ MPOJIO0DKCHHE OY-
JIET Ha CJICAYIONIEH CTpaHHUIIe, B TICPBOM YaCTH TAOJMIIBI HIKHIOIO TOPU30H-
TaJIbHYIO JIMHUIO, OTPAHUYUBAIOITYO TaOIHUITy, HE IPOBOJISIT.

I'pady «Homep mo mopsiiky» B TaOIUIy BKIIOYATh HE JOMYCKAETCS.



CrnoBo «Tabnuiray yka3pIBarOT OJIMH pa3 — CIpaBa HaJ MEPBON YaCTHIO
TaONIUIbI, HAJ APYTrUMU dacTamu nuiyT «IIpogomkenue tadbi.» ¢ ykazaHueM
ee HoMepa win «OKoHYaHuE TaO.».

Ecnm Bce mokasarenu B rpadax TabIUITbI BRIPAXKEHBI B OJHOU M TOM Ke
equHUIEe (PU3NYECKON BENIMYMHBI, TO €€ 0003HAaYeHUE HEOOXOIUMO TOMe-
aTh HaJl TaOJaUIEH cripaBa, a MPH JICJICHUM TaOJUIBl HA YaCTH — HAJl Kax-
JION €€ Y4acThIO.

Tabomuma 1
XUMHUYECKHI COCTaB KaueCTBEHHBIX

YIIICPOOUCTBIX KOHCTPYKIIMOHHBIX cTaneu
B npoyenmax

Mapka ctanu C Si Mn P S

20

25

30

35

Ccewiiku B Tekere 113 naroTcs Ha WCIOJIB30BAHHYIO JIMTEPATYPY, APYTHe
MH(POPMAIIMOHHBIE UCTOYHUKH, B T.4. HHTEPHET-CAlThI, HA BCe O€3 UCKIII0Ye-
HUS popmyinbl, pusMUeckre KOHCTAHTHI. LuTHpyeMblil TOCIOBHO TEKCT Ja-
€TCsl B KBAJPAaTHBIX CKOOKaX, B KOTOPBIX MPOCTABISAIOT HOMED, MO/ KOTOPBIM
UHpOpMaIUs 3HAUUTCSA B CHUCKE JIMTEPATyphbl, HOMEp TOMa (15l MHOTOTOM-
HBIX M3JIaHUI) U CTpaHuIlbl, Hanpumep: [18, T. 1, c. 75].

Jlist mpumepa paccMoTpuM pparMeHT Hanucanus Tekcra [13 ¢ dhopmy-
JIaMH M CChUIKAMH Ha UCTOYHHK MX 3aMMCTBOBAHUSI.

...«KonnuectBo neraneit B maptuu omnpenenseM mo popmyie [3, c. 22]

n=N-a/F,

raie N —rojoBoif 00beM BBITyCKa JE€TaJICH, IIT.;
a — 9KCJI0 HEH, Ha KOTOpOe HE0OXO0IMMO UMETh 3aIiac JeTalleH;
F —uucno pabounx qHel B romy.
B namem cnyuae
n =10000-2/250 =80 .

YucrieHHbIe 3HAYEHUS! BEJIMYUH MOJICTABIAIOTCS B (POPMYITy 00s3aTeNb-
HO B TOM JK€ TIOpSAJIKE, B KAKOM CTOSAT OyKBeHHBIE 0003HaueHus. Bee mpome-
KYTOYHBIE BBIYMCIICHHS OITYCKarOTCs, MPUBOAUTCA Cpa3y OKOHYATEIIbHBIN
pe3yJibTar.

Crrcok nH)OPMAITMOHHBIX UCTOYHUKOB, UCTIOIB3YEMBIX MPU BBITIOIHE-
HUU TPOeKTa, odopmisaeTcs Kak «JlurepaTypa» u momemniaeTcss B KOHIIE 3a-
nucku. CMCOK PEKOMEHAYETCsI COCTaBJIsATh B ajidaBUTHOM TOpsiake 1o (da-
MUJIMSM W UHUIMAJIaM aBTOPOB (CM. CHHMCOK JIMTEPATyphbl JAHHOTO Y4eOHO-
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MeToIn4YecKkoro nmocodust). Eciu yrcno aBTOpOB KHUTHY MPEBBILIAECT TPH, YKa-
3bIBAETCS TOJIBKO MEPBBIA U 3aTEM MMUILETCA «HU JP.».

B cnucok smreparypel 3aHOCATCS TOJIBKO HCTOYHUKHM, HA KOTOPBIE
HMMEIOTCS CChUIKM B TekcTe [13.

HaumenoBanue paznenoB u cnoBa COJIEPXAHUE, JINTEPATYPA,
BbIBO/IbI 3anuckiBatoTCsi B BHJI€ 3ar0JIOBKOB CUMMETPUYHO TEKCTY MPO-
MUCHBIMU, TIeYaTHHIMU OykBamMu. HarMeHOBaHMS 1Opa3IeNioB 3aMUChIBAIOT-
Csl B BUJIE 3ar0JIOBKOB C KpPACHOM CTPOKHM CTPOUYHBIMU OykBamu (Kpome Iep-
BOM MTPOTITUCHOM ).

OCHOBHBIMHU TPEOOBaHUSIMU K MOSCHHUTEIILHON 3alUCKE SIBJIAIOTCS: aK-
KypaTHOCTb €€ 0(pOpMIICHHS], YETKOCTh, JIOTUHYHOCTh B MIOCTPOCHUU U MOCTe-
NIOBAaTEIbHOCTA HW3JI0KEHHSI MaTepuasa, apryMEHTHPOBAHHOCTh, KPaTKOCTh
Y TOYHOCTh (POPMYJIUPOBOK, OOOCHOBAHHOCTH BBIBOJOB M PEKOMEHIAIUH,
KOMITAKTHOCTb H3JIOKEHUSI MaTepHualia ¢ COOMIOJEHUEM Pa3yMHBIX MPONOP-
unid cTpykrypHbiX dacted [13. Hemonmyctumbim saBnsiercs nmepenucka B 113
OOIIEN3BECTHOrO TEKCTA U3 YUeOHON 1 HAYYHO-TEXHUYECKOM JIUTEPATYPHI.

3anucka JOoJKHA ObITh HATMCAHA MIPOCTBIM, TEXHHYECKHU U JIUTEPATYPHO
IPaMOTHBIM SI3BIKOM. B 3ammcKke JOJDKHBI HMCIIOJIB30BaThCA CTaHAApTHAs,
TEXHUYECKasi U TEXHOJOTUYECKAs] TEPMUHOJIOTHSI, OOLIEPUHATEIE 0003HAYE-
HUS BEJIMYHUH U COKPAIEHUS CIIOB.

N3noxxenne Marepuaiia CiieyeT BECTU OT IIEPBOIO JIMIA MHOKECTBEHHOIO
qucIia, Harpumep: (npunumaem, onpeoesisiem, a He NPUHUMALIO, ONPEOeNsiio).

OpnotunHocTh pacueToB B Tekcre [13 He nomyckaercs. MIx HeoOxoqumo
CBOJUTH B TAOJHUIIBI.

[IpunoxkeHus BBINONHAIOTCA, 0GOPMIISIOTCS U pasmernatores B 113 mo-
cne pazaena JIMTEPATYPA.

B HacTosmux METOAUYECKUX YKa3aHUAX MPHUBEACHBI TPUMEPHI 0POpM-
JICHUS KOHCTPYKTOpcKo# mokymeHtanuu (KJ/I) M TEeXHOJIOTMYecKOoW IOKY-
meHTanuu (T]1) 1 MUHUMaITEHO HEOOXOAUMBIC CIIPABOYHBIC JAHHEIC.

5.2. I'paduueckue MmaTepuaibl

I'padnyeckue marepuasnbl MPOEKTa JIOJKHBI BBIIOJIHATHCS U 0GOpPM-
JATBCS B COOTBETCTBUU C TpeOOBaHUSMHM JCHCTBYIOLEH HOPMATHBHO-
TEXHUYECKOW JOKYMEHTAUUU: ENMHON CHCTEMBI KOHCTPYKTOPCKOW TOKYMEH-
tauun (ECK]), EauHol cHCTEMBI TEXHOJOTMYECKOM JOKYMEHTAIMU
(ECTH), Enunoii cuctemoit nomyckos u nocanok (ECIII), pykoBoasummu
JOKyMEHTaMu U TpeOOBaHUSIMU Kadeaphl.

[Ipumepsr I'M nipuBeneHsl B npuiokeHusx. Boinosnenue I'M moxer
OCYUIECTBJIATHCA TPATULIMOHHBIM CIOCOOOM B KapaHpjamie (BbicoTa IUQp
u OykB He MeHee 3,5 MMm), B Tymu (BbicoTa mudp u OYKB HE MeHee 2,5 MM)
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Y CO3/IaHMEM Ha KOMIIBIOTEPE C HCMOJb30BAHUEM CIEHHUAIIBHBIX MPOTPAMM
(ABtokan, KOMIIAC u ap.).

B memom KypcoBo# MPOEKT MOKET BBITIOHSITHCS OT PYKH, B BHJIE KOM-
MBIOTEPHOTO Ha0Opa W MPOSKTUPOBAHUS (CTAaHAAPTHBIC MPOTPAMMBI) U CMeE-
IIIAHHBIM CIIOCOOOM. «PYKOIMCh — MAIIMHONHUCH — KOMIIBIOTEP — TPHHTEP
(ottep)».

Yepmeoww Oemanu TOJDKEH COOTBETCTBOBATh TPEOOBAHMSAM JICHCTBYIO-
nux cranaaptoB ECKJI.

Ilepen mepedyepurBaHUEM HCXOMHBIM 4YepTeX (CHMHBKA) JTOJDKEH OBITh
TIIATEILHO OTpeaakTupoBaH. [Ipu 0003HaUYECHHH IIEPOXOBATOCTHU II€JIECO00-
Pa3HO KCMOJIb30BaTh PEKOMEHAAIUNH, TIPEACTaBICHHbBIC B IPUIIOKEHUH.

TexHauyeckne TpeOOBaHUS B OTPEIAKTUPOBAHHOM BHJIC 3aIIMCHIBAIOTCS
B CIIETYIOIIEH MOCIE0BATEIbHOCTHU:

e TpeOOBaHMS K MaTepuUally J€TalH, 3arOTOBKE M TEPMHUYECKOW oOpa-
0O0TKE;

e TpeOOBaHMS K KAa4eCTBY MOBEPXHOCTH JETajH, MOKPHITUIO, OTIACIKE,
Kpacke u JAp.;

® pa3Mephl C YKa3zaHHUEM TI0JIs IOMyCKa, KBaJIUTETa, JOMycKa (OTKIOHE-
Hul) B cneayromem Buae: H7( ), f8(_);

® OTKJIOHEHHs (POPMBI U B3aMMHOI'O PACIIOJNIOKEHUS MOBEPXHOCTEN Jie-
TaJId, HE UMEIOIINE YCIOBHBIX 0003HAUEHUM;
YCIIOBUSI M METO/bI UCTIBITAHUI;
yKa3aHUs 0 MAPKUPOBAHHUH U KIICHMEHUH,
IpaBHJia TPAHCIIOPTUPOBAHUS U XPaHCHHS;
0COOBIE YCIIOBHS IKCILTyaTalllH,
CCBUIKM Ha Jpyrue JOKYMEHTBI, COJIeprKallie TeXHUUeCcKue TpeboBa-
HUS K TaHHOMY W3JI€JINI0, HO HE IPUBEICHHBIC HA YepTeXe (CTaHAAPTHI, TEX-
HUYECKHUE YCIOBUS, UHCTPYKIUH U T. 11.).

3aronoBok «TexHuueckue TpeOOBaHUD» HA YepTexke He nmuuryT. Heyka-

3aHHBIE NPENEIIbHBIE OTKJIOHEHHS Pa3MEpPOB 3alMCHIBAIOT B CIEAYIOLIEM BH-
ne: H14, hl4, +I1T14/2 win H14, hl4, +t,/2.

3acomosxku W3 pokaTa B TpaUUeCKOM YacTH MPOECKTAa HE BBHIYCPUMBA-
10Tcsl. X 3CKM3 moMeniaeTcsi B MOSCHUTENBHOM 3amucke B pazjaene «Bridoop
3arotoBku». [Ipu »TOM BHYTpU 3arOTOBKM TOHKMMHU JTUHUSIMH BbIUEPUUBACT-
csl KOHTYp netanu. [IpenenbHble OTKIOHEHUS! HA AMaMETP YCTaHABIMBAIOTCS
no 'OCT 2590-88, a Ha nuMHY — B 3aBUCMMOCTH OT IMPHUHATOTO crocoba
pa3pe3ku MpyTKa Mo TabJuIle U3 CIpaBOYHUKA.

LlImamnosannvie 3acomosxu BeIMmoaHAIOTCI 110 ['OCT 7505—89 u BBHI-
YepUMBAIOTCS OTIEIBLHO OT uUepTeXka JeTalid. BHYTpU 3aroTOBKM TOHKHMH
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CIUTONTHBIMH JIMHUSMHA BBIYEPUYUBACTCA KOHTYp AeTanu. [Ipumepsl BbITIONHE-
HUS TIOKOBOK MpuBeAeHbI B mpuioxeHnu 5 k OCT 7505-89.

Ha uepTexe MOKOBKM B TEXHUUECKUX TPEOOBAHUSAX YKA3BIBAIOTCS:

® 1ICXOJIHAs TBEPAOCTb;

e IpyIlla MaTepuana, Kjlacc TOYHOCTH, CTETIEHb CJI0KHOCTH, UCXOIHBIN
nanexc mo 'OCT 7505-89;

® paJNyChl 3aKPYTJICHUN HAPY>KHBIX U BHYTPEHHUX YTJIOB;
IITAMIIOBOYHBIE YKJIOHBI;

JoMycKaemasi BeIMYMHA OCTaTOYHOTO 00J104;
JIOIyCKaeMo€e CMEIIIEHHE 110 TTOBEPXHOCTH pa3bemMa IITaMIIa;
JoIycKaemasi BeTMYMHA BBICOTHI 3ayCEHIIA;

® JIOIyCKaeMOE OTKJIOHEHHE OT KOHIIEHTPUYHOCTH MPOOUTOTO OTBEPCTHUS
OTHOCHUTEJILHO BHEITHETO KOHTYPA MOKOBKH (JJ151 TOKOBOK C OTBEPCTHEM);

® Jpyrue TeXHUYECKHE TPeOOBaHUSI.

Yepmesicu omausox BeinodHs0TCs B cootBeTcTBUM ¢ [[OCT 26645-85.

UepTexk OTIUBKH MOXKET ObITH COBMEIICH C 4epTexkoMm neranu. [lpu
ATOM OCHOBHBIM M300paKCHUEM SBIISIETCA YepTexk JAeTanu. OH BhIUepUMBACT-
Cs OCHOBHBIMU JIMHUSIMHU, a TIPUITYCKH HA MEXAHUYECKYI0 00pabOTKy MOKa-
3BIBAIOTCS CIUIOIIHBIMA TOHKUMU JIMHUSIMHU.

[IITpuxoBKa MPUITYCKOB, MOMAJAIOIINX B pa3pe3bl WIK CEUEHUS, TTOKa-
3BIBACTCSI HAKPECT JICKAIMMHU JIMHUSAMH, PACIIOJIO0KEHHBIMU IO yriioM 90°.
Hanpasnenue ogHON W3 MITPUXOBOK JOJKHO OBITH MPOJOJKEHHEM IITPH-
XOBKM netanu. [lpumycku, He Momajaroiive B pa3pe3bl WM CEUCHHUs], HE
MITPUXYIOTCS.

OTtBepcTus, HE TTOJIy4aeMbl€ B 3arOTOBKE U M300paKEHHBIC HA MPOCKIIH-
X OKPY>KHOCTSIMH, TIEPEUEPKUBAIOTCS HAKPECT JICIKANTUMHU JTUHUSMU IO yT-
oM 90°.

Ha coBmernieHHOM YepTeke JeTalu W OTJIMBKM TEXHHUYECKHE TpeOoBa-
HUS TTUIIYTCS Pa3AesibHO (MEPBBIMU YKA3bIBAIOTCS TEXHUYECKHUE TPEOOBAHMUS
711 3aTOTOBKH ).

B coctaB TexHuueckux TpeOOBaHUM JIJIsi 3aTOTOBKHU BXOJIST:

® 1CXOJHas TBEPAOCTb;

® paUyChl 3aKPYIJICHUM, €U He 0003HAYEHBI Ha YEPTEKE;

® JINTEHHBIC YKIIOHBI,

e ToyHOCTH OoTiIMBKHU 110 [ OCT 26645-85;

e macca omyiuBkH o 'OCT 26645-85.

B KypcOBOM MpoEKTe BBINOJHSIIOTCA OnepayuorHHble 3CKU3bl Ha pa3Ho-
XapaKTepHbIE TEXHOJOTHMYECKUE ONepaluy, HampuMep: TOKapHYIO, CBep-
TWIBHYI0, TPOTSKHYI0, 3y000I0ekKHYI0, 3y0o(dpe3epHyto, 3yOOIIeBUHTO-
BaJIbHYIO0, BHYTPULILUTHU(OBATHHYIO, INTIOCKONUIA()OBAIBHYIO H T. 1.
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B mpoekte He momyckaeTcss BbIYEpUMBAHUS OJIHOTUITHBIX OIEpalnid,
HaIlpyuMep YEPHOBOM M YMCTOBOM TOKAPHBIX OIEPALMM HA OJAHU U TE€ K€ IO-
BEPXHOCTH.

[lepeuens omeparuii, MpeICTaBICHHBIX B rpaduueckoil yacT, onpese-
JSI€T PYKOBOJAUTENb IPOEKTA.

Jletanp Ha 3CcKH3ax U300paxaeTrcs B pabo4YeM MOJIOKEHUU 3aKperieH-
HOU B MpUCIIOCOOTIEHUU.

KonuuectBo n3obpakeHnii (BUAOB, pa3pe30B, CEUCHUM) JOIKHO OBITh
JIOCTaTOYHBIM JJI1 YETKOTO MPEACTaBICHUS O (popMe, pa3MEepHBIX CBS3SX 00-
pabaThIBaeMbIX TOBEPXHOCTEHN C IPYTUMHU MMOBEPXHOCTAMH JIETAIH, a TAKXKE O
NPUHITUIIE IEUCTBUS U KOHCTPYKTUBHOM CXeMe MPUCITIOCOOICHHUS.

Pexxymmii ”HCTpYMEHT Ha 3CKU3axX U300pakaeTcsi B KOHEYHOM MOJI0XKe-
HUU T0ciie 00padOTKK WK Ha cBOOOIHOM Tosie K.

JleTans U pexylue UHCTPYMEHTBI Ha ACKM3aX BBIUEPUUBAIOTCS B IPO-
M3BOJIBHOM MaclTade, HO B OJTHOM JJIS BCEX ICKHU30B.

Ha omnepanuoHHbIX 3cKH3ax 00padaThIBaeMble MOBEPXHOCTH OOBOISTCS
CIUIOIIHBIMHY JTUHUSIMH TOJIIIUHON 3S.

Ha scku3ax 10oKHBI OBITh YKa3aHBI:

® [IEPOXOBATOCTh 00Pa0aTHIBAEMBIX TOBEPXHOCTEN;

e pa3Mepbl 00padaThIBAEMbIX TOBEPXHOCTEHN C MPENeIbHBIMU OTKIIOHE-
HUSIMU B BUJIE TIOJIS JIOMTYCKA, KBAJIMTETA U B CKOOKAaX OTKJIOHCHUS,

e jonmycku (OpMbI M B3aMMHOI'O PACIOJIOKEHUSI MMOBEPXHOCTEH, €Clu
OHM 00ECIeYNBaIOTCA Ha JAHHOM Ollepanuy;

® HalpaBJIEHUE JBUKEHUS UHCTPYMEHTOB W JIETAJIM CTPEIKaMu ¢ OyK-
BeHHBIMHU 0003HaueHussMU ( Dy — riiaBHOE ABMXKeHHME pe3aHus; Ds — aBrke-

Hue nogaun, Dy — BcmoMorarelbHOE ABMKeHHE WM V , S S n, W,

np' “momn:

t’”m;.x)-

5.3. Coaep:xkanue pa3ejioB MOSICHUTEIBHOM 3aNIMCKH

BBenenune

Bo BBengeHuM paccMaTpuBarOTCS OCOOEHHOCTH COBPEMEHHOIO 3Tara
Pa3BUTHS MAIIMHOCTPOEHUS Kak 0a30BOM OTpaciu XO3SHUCTBEHHOTO KOM-
IJIEKCa, B T. Y. IIEPCIIEKTUBBI PA3BUTUSI TOM OTPACIIH, K KOTOPOH OTHOCUTCSA
OpeNnpusiTie, TAe CTYACHT padoTaeT WM TPOXOJIUT TEXHOJIOTHYECKYIO
MPAKTUKY, IO MaTE€pUAIaM KOTOPOW BBIMOJHSIETCA KypCcOBOUW MpoekT. [Ipu
HAIMCAaHUM BBEICHUS HCIOJIB3YIOTCA CTaTbU Ta3€T, KYPHAJIOB, UHTEPHET-
caiToB, HH(pOPMAIIHS €KETOIHBIX IMOCIaHUN MPE3UJICHTA.
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5.3.1. Ha3HayeHue M KOHCTPYKIUS AETAJIH

Pa3nien HaunHaeTcs ¢ ompesesieHus Kiacca JeTanei, K KoTopoMy OTHO-
CHUTCs 3a/laHHasl B MPOEKTE JeTanb (Kjacc BajoB, MOJIBIX LWIMHAPOB, 3y0ya-
TBIX KOJIEC, KOPITYCOB, PbIYaroB, BUJIOK U T. I1.).

Hanee naercst onucanue padOThl U HA3HAYEHHE y3Jla B MAILLMHE U JIeTa-
JIM B y3II€.

[Ipu 3TOM yKa3bIBalOTCSI OCHOBHBIE U BCIIOMOT'aTEJIbHBIE KOHCTPYKTOP-
cKre 0a3bl, MCIIOJIHUTEIbHBIE NOBEPXHOCTH. 3AECh KE AHATUZUPYIOTCS J0-
MyCKU Ha pa3Mmepsbl, GopMy U B3aUMHOE PACIIONIOKEHHE TOBEPXHOCTEH neTa-
JIM; YKa3bIBAETCS, IOYEMY K ATUM MOBEPXHOCTSAM MPEIBSABISIOTCS TaKHE Tpe-
6oBanus. [Ipu HeoOX0IUMOCTH TaKOI aHAJIN3 COMPOBOXKAACTCS ICKU3AMH.

B sTOM ke pasnene onuchIBacTCs BUJ TEPMHUECKON 00pabOTKH AeTanu
U LIEJIb €€ NTPOBEICHUS.

3akaHuMBaeTCs pa3fen TabauIamMu XUMUYECKOrO COCTaBa U MEXaHHMYe-
CKHMX CBOMCTB Marepuajia JeTalH.

5.3.2. AHAJIN3 TE€XHOJOTHYHOCTH KOHCTPYKIIMHU €TAJIH

AHanu3 TEXHOJOTUYHOCTH SIBISETCA OJHUM M3 BaXKHBIX ATAlloOB B pas-
paboOTKe TEXHOJIOIMUYECKOIO IpoLecca, 00YCIOBIMBAET €r0 OCHOBHBIE TEX-
HUKO-3KOHOMHUYECKHE MOKAa3aTeIu: METATIOEMKOCTh, TPYJIOEMKOCTh, cele-
CTOMMOCTb.

AHanu3 TEXHOJOTUYHOCTH MPOBOAMTCS, KaK IIpaBUio, B JBa dTamna: Ka-
YECTBEHHBIN aHAJIN3 U KOJIMYECTBEHHBIN aHAJIN3.

Tak, neranu Thna BajOB MPU3HAIOTCS TEXHOJIOTMYHBIMU, €CJIM OHHU OT-
BEYAIOT CIEAYIOLIUM TPEOOBAHUSIM:

® BO3MOXXHOCTH MaKCHMAaJIbHOTO MPUOIMKEHUs (POpPMBI U pa3MepoB 3a-
TOTOBKH K pazMepaM u ¢popme JeTau;

® BO3MOKHOCTH BE€CTU 00pabOTKY MPOXOAHBIMU PE3LIAMU;

® YMEHBUICHUIO IMaMETPOB NOBEPXHOCTEN OT CEPEANHBI K TOPLIaM Bajia
WIH OT OJTHOTO TOpLA K APYTrOMY;

® BO3MOYKHOCTH 3aMEHBI 3aKPBITHIX HIIOHOYHBIX [IA30B OTKPBITHIMU;

® JIOCTH)KEHHIO HEOOXOOUMON TOYHOCTH MpU OO0pabOTKE MKECTKOCTH
Basia ooecreunBaeT cootrHomrenue (1 :d <10...12).

3y0OuaTeie Kojeca MPU3HAIOTCSA TEXHOJIOTHYHBIMHU, €CJIM OHU UMEIOT:

® I[[EHTPAJIbHOE OTBEPCTUE MPOCTOM (HOPMBI;

® IIPOCTYIO KOH(UTyparuio Hapy>KHOTO KOHTypa (HauOoliee TEeXHOJIO-
TMYHBIMU SIBJISIIOTCSL 3y04aThle Koseca MpocToi (GopMbl 0€3 BBICTYHNAIOIIUX
CTYIIHIL);
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® CTYNHULBI C OAHOW CTOPOHBI, YTO TMO3BOJIIET OOpabaThIBaTh HA 3Y-
00(pe3epHBIX CTaHKaX 10 ABE ACTAIIH;

® CUMMETPUYHO PACMOJIOKEHHYIO MEPEMBbIUKY MEXIy BEHIIOM H CTY-
NUIEeH, 4TO YMEHbIIIAeT KOpoOJIeHrE AeTalld IIPU TEPMOOOPaOOTKE;

® BO3MOKHOCThH IITAMIIOBKH (DUTYPHOM MMEPEMBIUKH MEXY BEHIIOM
U CTYIUIIEH; TOCTAaTOYHOE PACCTOSHUE MEX]y BEHIIaMU AJii OOpabOTKH Ha
3y00(dpe3epHBIX CTaHKaxX (7151 ABYXBEHIIOBBIX 3y0UaThIX KOJIEC).

JIns Bcex KJIacCOB JeTalield MPU3HAKOTCA HETEXHOJIOTUYHBIMU CIIENYIO-
1€ JIEMEHTBHI:

e tiyookue orBepctus (I :d >5);

® OTBEPCTHS, PACIIONIOKEHHBIE O] YIJIOM K OCH, TUIOCKOCTH U T. I.;

® [IIyXHE OTBEPCTHUS C PE3bOOH;

® 3aKpBITHIC C OJHOW WJIM JIBYX CTOPOH Ma3bl.

He sBRsitoTCS HETEXHONOTMYHBIMH TPEOOBaHUSA K TOYHOCTH Pa3MEpPOB
1 (popMe MOBEPXHOCTEH AeTaneil U 1IepOXOBATOCTH, T. K. OHU BBITEKAIOT U3
CJIy>keOHOTO Ha3HAUEHUs ACTAIU U HE ONPEACIAIOT €€ KOHCTPYKIUIO.

KonuuecTBeHHass OLEHKAa TEXHOJOTWUYHOCTU BBIMOJIHIETCS COTJIACHO
I'OCT 14.201-83.

3akaHUMBAETCA 3TOT pa3fiesl IMPOEeKTa BBIBOJAMH O TEXHOJOTHYHOCTH
KOHCTPYKLUU JIE€TaJH.

5.3.3. Onpenenenne TUIA NPOU3BOACTBA

Tun npou3BoACTBa XapakTepusyeTcsi Kod(PGhHUIIMEHTOM 3aKpeIuIeHUs
omnepannii, KOTOPhIM MOKA3bIBAET YMCIIO PA3JIMYHBIX ONEpalMil, 3aKpEIUICH-
HBIX B CPEIHEM M0 1ieXy (Y4acTKy) 3a KaKJIbIM pabO4YrM MECTOM B T€UEHUE
Mecsa.

CTyneHThl BBINOJHSIOT KYpCOBOW MPOEKT MO MaTepuaiaM KOHCTPYK-
TOPCKO-TEXHOJIOTUUECKOW MPAKTUKU, UMesl 0a30BbIil BapUAHT TEXHOJIOTHYE-
ckoro mporecca. [loaromy st mpeaBapuTenbHOro pacuera koddduimeHTa
3aKpeIJIEHUs] ONepaluil MOTYT OBITh MCIOJIb30BaHbl HOPMBI BpEMEHH t .

WK - , B3STBIC U3 0230BOTO TEXIIpoIiecca.

Hna pacyeta KO3(pUIMEHTA 3aKpEIUIeHHUs OIepaluil cocTaBiseTcs
Tabymia (cMm. Tabi. 2). B nepByro rpady 3anuchiBaloTCs Bce ornepainuu 0a3o-
BOI'0 TEXIPOLECCA, BO BTOPYIO — HOPMBI BpeMEHHU tyyp WiH tpyprk -

Omnpenensercd W 3aMUChIBA€TCA B TPeThiO rpady TabJMIBI pacueTHOE

KOJIMYECTBO CTAHKOB M sl KaXKI01 ONepaLuu:

— N 'tmT (tIHTK)
P 60- F;[ ‘MNs.u
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rie N —romoBoii 00beM BEITTyCKa JACTaJICH, IIIT.;

tp (tur-x ) — IITYYHOE MJIM ITYYHO-KANBKYJISILIMOHHOE BPEMsI, MHH;

Fy — neificTBUTENBHBIN ro10BON (POHA BpEMEHH, U;

Ns.n. — HOPMATUBHBIN KO3 PULIMEHT 3arpy3ku 06opyaoBaHus (17 pac-
YEeTOB B KYPCOBOM IPOEKTE MPUHUMAaETCs 1y =0,75...0,85).

[Tpunstoe uncmo pabounx mMect P (derBepras rpacda) ycTaHABIUBAIOT
OKPYTJICHHEM 3HA4€HMH My (TpeThs rpada) 10 OmmKaimero OONBIIETO Iie-

JIOTO YHCIIa.
Jlanmee st KaXI0# orepariy BRIYUCISIOT 3HaYeHHE GaKTHISCKOTO KO-
adduireHTa 3arpy3Ku
Mp
Ns.0. = .
P
Tabmuma 2

Pacuet koaduirenTa 3akperuieHust onepanuit

Omnepanus Turec: m, P | Msg. 0]
MUH
05. TokapHas 4.2 0,084 1 0,084 | 9,20
10. IpoTsikuas 1,2 0,024 1 0,024 | 33,3
15. 3ybodpesepnas 8,6 0,178 1 0,178 | 4,49
20. 3y0onIeBHHTOBaIbHAS 3,4 0,070 1 0,070 | 11,43
25. BayrpunumudoBanpaas | 4,1 0,085 | 1 0,085 | 9,41
30. ITmockonummdoBansHas | 3,6 0,074 | 1 0,074 | 10,81

KonuyectBo onepanmii (mocneauss rpada), BHIIOIHIAEMbIX Ha paboueM
MecTe, onpeaesieTcs mo Gopmyie

0=
N3.¢.
KoaddurmenT 3akperienus onepanuii pacCYuThIBaeTCs Mo Gopmyrie
_20.
2P
> P=6, > 0=7864.

k3.0
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ITo 'OCT 3.1121-84 npunstsel cieayromue KodOPUITMEHTH 3aKperuie-
Hus onepauuii K,

® MaccoBOE MPOU3BOACTBO — K5 o =1;

e kpymHocepuiiHoe — K; o =2...10;

e cpenHecepuiinoe — Ky o =10...20;

e MenkocepuitHoe — K o = 20...40;

e eauHnYHOE — K3 o >10.

B kadecTBe mpuMepa pacCMOTPUM TEXITPOIIECC U3TOTOBJICHHUS IIIECTCPHU
(cM. Tab. 2). [TonpoOHO paccCUUTHIBAEM TOJIBKO TOKAPHYIO OTICPAIIHIO.
Hcxomupie nanabie: N =400 perameit; F;=4016 uw; h;,=0,8;

tur-x =4,2 MuH. PacueTHOE KOIMYECTBO CTAHKOB OMpeaesisieM 1o hopmyse

o__4000-42 oo
P 60.4016-08

[Ipunsitoe yncno pabounx mect P =1.
Koaddumment 3arpy3ku ctanka onpeesnseM o gopmyse
Ma.p = &187 =0,087.

KonuuectBo onepaiiuii, BHIMOJHIEMBIX Ha pabodyeM MeECTe, OnpeaesieM
o opmyiie

O= 08 =9,52
0,084
Koaddurment 3akpernnenus onepaiuii, coraacHo Gopmysie,
Kuo =1t =131

CrnenoBaTenbHO, TPOU3BOJCTBO IIECTEPHU OYyNIET CPEeIHECEPUNHBIM.
JIns cepuiiHOro MPOU3BOACTBA PACCUUTHIBACTCS pa3Mep MAPTUU ACTaICH 1O
dbopmyie

N-a
M=—-,
O

rae a — KOJWYECTBO JHEH 3araca JeTajel Ha CKIIaJIE;

@ — KOIMYECTBO pabOUYUX JTHEH B TOMY.

Pexomennyercs mnpuauMath a=23 1aHS Uil KPYIHBIX JeTaleH,
a =35 gHel — m1g cpenaux aeranei, a =510 mHew — my1g MeTKuX aeTalei.



JIJIss MaccoBOro M KPYITHOCEPUHWHOTO MPOU3BOJICTBA PACCUMTHIBACTCS
TaKT BBIITYCKa 1Mo (hopmyrie

60 * FH
tg=—+—,
N
rne Fy —ronosoii pona BpeMeHn paboThl 000pyAOBaHUS, U.
B HCKIIOYUTENBHBIX ClIydasiX, MPU OTCYTCTBUM 0a30BOTr0 TEXIpoliecca,
THUIl TIPOU3BOJICTBA NpedsapumeibHO MOXKHO OIPENEIUTh MO TOJA0BOMY BbI-
MyCKY ¥ Macce JIeTalieH, Moas3ysach Taou. 3 u Taon. 4.

Taomuma 3
Br16op THma npou3BoACTBA 1O TOJJOBOMY BBITTYCKY U Macce JAeTaliei
B wmykax
l'omoBoit 00BEM BhITTyCKA JETaNCH
Trn npomssozcTsa KPYITHBIX, CPEIHHX, MEJKUX,
0 xr u 6omee 8...50 xr 70 8 KT
Ennnnunoe 70 5 1o 10 1o 100
Cpennee 5...1000 10...5000 100...50000
MaccoBoe cB. 1000 cB. 5000 cB. 50000

HpI/I 9TOM IIOCJIC paCucTa HOPM BPCMCHHU I10 BCCM OIICPpAIHUAM BLIIIOJIHA-

CTCA pasaci «YTOUYHEHHE THUIIA IIPOU3BOACTBAa» HAa OCHOBC pacucTa KOB(b(bI/I-
IMUCHTA 3aKPCIIJICHUA onepaunﬁ I10 HpHBCI[GHHOfI BBIIIIC MCTOAHNKC.

Tabnuna 4
Br100op cepuitHOCTH TPOU3BOACTBA
B wmykax
CepuiiocTs Konnuecto aeraneit B naptuu (cepun)

KPYITHBIX, CPeIHUX, MEJTKHUX,
MPOM3BOACTBA 50 kr u 6onee 8...50 kxr 10 5 xr
MenkocepuiiHoe 5..10 5..25 10...50
CpennecepuiiHoe 11...50 26...200 51...500
KpynHocepuiinoe cB. 50 cB. 200 cB. 500

Ipumeuanue. B cnydae oTCYTCTBUS 0a30BOr0 BapHaHTa TEXHOJOTHYE-
CKOT'O IpoIiecca U JaHHBIX 10 HEMY THII IPOU3BOJICTBA HEOOXOUMO OIpe/Ie-
AT, UCHoNb3ys 3aBUCUMOCTE Kj o (Kcep) =1 /TLHch U YKPYIHEHHOE HOP-

n

MHpPOBaHHe (MPUIOKCHHE), TAe Tk, = > Tuk; /N, a N — 4HCIIO Omeparwit
i=1

MEXaHHYECKON 00pabOTKH.
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5.3.4. Ananu3 6a30BOro Texmpounecca

CtyzneHThl, HE UMEIOIIHME 3aBOACKOTO 0a30BOTO TEXMpolecca, B Kaue-
cTBe 0a30BOT0 MPUHUMAOT TEXITPOIIECC, IPUBOAUMBIN B tuTeparype [7, 9].

Pa3paboTka HOBOro Texmpoliecca W3rOTOBJICHUS JETalM HAaYMHAETCA
C aHaJu3a CYIECTBYOUIETO.

[Ipu aHanM3e CymecTBYIOMEro TEXMPOLECCA PEKOMEHYETCH:

® ONpEACIUTh COOTBETCTBHE METOAA MOJIYYEHHS 3arOTOBKM YCTaHOB-
JICHHOMY THITy ITIPOU3BO/JICTBA;

® pPaccMOTPETh BHIOOP YEPHOBBIX, YUCTOBBIX U MIPOMEKYTOUHBIX 0a3 Ha
onepanusax TEXHOJIOTHYECKOTO MPOIECcca, BBISIBUTH COOJIOIEHNE TTPUHITUIIOB
MOCTOSIHCTBA U COBMEIIIEHUS 0a3;

® YCTaHOBUTh, OOECIEUYMBACT JIM MOCIEAOBATEIILHOCTh M KOJUYECTBO
onepauui (MepexoIoB) TEXIPoIecca 3aJaHHYI0 TOYHOCTh TOBEPXHOCTEN Jie-
Taju, UMEIOIIUX MUHUMAJIbHBIE 3HAUYEHUS JIOMYCKOB Ha pa3Mep, popMy U ux
B3aMMHOE PaCIIOJIOKECHUE;

® YCTAaHOBUTH COOTBETCTBUE IMAPAMETPOB MPHUHATOrO OOOPY/IOBAHUS
pasMepaMm 00pabaThIBaeMOM JeTau, TOYHOCTU 00paOOTKU, MPOU3BOAUTEb-
HOCTU,;

® PAcCMOTPETh CTENEeHb KOHIICHTPAIUK OMepanuii (epexo10B) TEXHO-
JIOTUYECKOTO IIPOLIECCa;

® ONpPEACIUTh CTENEHb MPUMEHSIEMOCTH BBICOKOIPOU3BOIUTEIBLHOIO
PEKYIIETO MHCTPYMEHTA U HOBBIX MAPOK MaTEPUAIIOB €r0 PEKYILIEH YaCTH;

® OIpPENEIUTh CTENEHb OCHAIICHHOCTH TEXIPOIlecca MEXaHU3UPOBAH-
HBIMH TPUCTIOCOOICHUSIMH.

JIns1 BBIMOJIHEHUS 3TOTO pas3jielia B MOSICHUTEIbHOM 3alIUCKE MPUBOAUT-
Csl MApIIPYTHBINA 0A30BBIN TEXMPOIIECC C KPATKUM COJICPKAHUEM OTIEPALIHIA.

ITo pe3ynpTaram aHanmusa U3araroTCs MPENIOKEHUS 10 COBEPLICHCTBO-
BaHUIO TEXIIpoIlecca U pa3padaThIBaCTCsl HOBBIA TEXMPOIIECC.

5.3.5. Bb10op 3aroroBKHM

[Ipu BBIOOpE MeTOAa MOMY4YEeHMsI 3aTOTOBKHM pelIarolIMMU (pakTopamu
ABJISIIOTCS: ¢opMa JeTanu, Macca, marepuai, oObeM BBITyCKa JeTalleH.
OxoHuaTeabHOE pelIeHre 0 BEIOOPE METO/1a MPUHUMAETCSI HA OCHOBE TEXHU-
KO-3KOHOMHYECKHX PACUETOB.

[Ipy BBIMOJIHEHUH KOHOMHYECKHX PAaCUYE€TOB B JAHHOM pasJielie CTOU-
MOCTh MaTepHasioB, 000PYI0BaHUs U TapU(HbIE CTaBKH pabOuUX MPUHUMA-
IOTCSl TAKMMH, KAKUMU OHU YCTAHOBJICHBI HA MPEATNPHUATHUSAK, TIAE CTYICHTHI
MIPOXOIMIN KOHCTPYKTOPCKO-TEXHOJIOTUYECKYIO TPAKTHKY.
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Jnis BeIOOpa METO/a MOTY4YeHHsI 3aTOTOBKH CPAaBHUBAETCS €€ CTOMMOCTh
1o 6a30BOMY BapHaHTy S1 U MPOEKTUPYEMOMY S .

CToMMOCTh 3aroTOBKH 1O 0a30BOMY BapHaHTy MOXKET OBITh B3sTa U3
OTYeTa 1o MPaKTUKE.

[Tpu oTCYTCTBHM CBEJIEHHI O METOJIE MOMYUYEHHs 3aTOTOBKH O 0a30BO-
My BapuaHTy CTOMMOCTh 3arOTOBKH PacCMaTpUBAETCS MO ABYM BO3MO>KHBIM
METO/IaM €€ MOJTyueHHsI U JAeTaeTCs UX CpaBHEHHE.

CTOUMOCTb 3a20MOBOK U3 NPOKAMA PACCUUTHIBACTCS 10 (opmyIie

S =M+ Zco.s. )

rie M —3arpaTel Ha MaTepuan 3arOTOBKH, P.;

> Cos — TEeXHOJOTMYECKas CeOECTOMMOCTH IMpPAaBKH, KaJMOpPOBaHWMS,
pa3pesKu, p.

Pacuersl 3aTpaT Ha Marepuaigbl U TEXHOJIOTHYECKON CEeOECTOMMOCTHU
BBITIOJTHSAIOTCS 110 (hopMyJiam

M:Q°S_(Q_q)°SOTX1

rac Q — MaccCa 3aroToOBKH (paCCLII/ITBIBaGTCH qcpe3 00BEM M IJIOTHOCTH Ma-

Tepuasa 3aroTOBKH), KT;

S —mena 1 kr MaTrepuana 3aroTOBKH, P.;

q— Macca JeTalu, KT;

Sorx — LIeHa 1 KT 0TX0/I0B, P.

B oTxonpl BKIIIOYAeTCsl HE TOJIBKO Pa3HOCTh MEXK]Y MAacCOW 3aroTOBKHU
U netanu (CTpykKa), HO U OCTaTOK MpPyTKa, 00pa3yIoluiics n3-3a HEKPATHO-
CTH IJMHBI 3arOTOBKM JUMHE TpyTka. CTanbp ropsuekaraHass Kpyrias I10o
I'OCT 2590-88 mocTaBnsieTcs: B mpyTKax ATUHON 26 M.

CH.3. 'tIHT (tIHTK)
C - y
> Cous. 50

rae Cy.; — NpUBEJIEHHBIE 3aTpaThl HA padovyeM MecTe, p./d;

tyrr. (ur.x) — MITYYHOE WM INTYYHO-KaIbKYJISSIIHOHHOE BPEMs BBIITOJIHE-

HUS 3arOTOBUTEIIHOM ONEpaIiiy, MUH.

[TpuMmepHbIe 3HAYCHHS TPUBEACHHBIX 3aTpaT Cp 5 JaHBI B y4eOHOM I10-
cobum [1, 11].

IITyyHOEe MM MITYYHO-KAJIbKYJIALMOHHOE BPEMS tirr (k) PACCUMTHI-

BaeTcs 1o gpopmyJie

I—pe3 +Yy )
Sw

tir. (tIHTK) =
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rae  Lpe; — MmHa pe3anus npy paspe3aHuy NPOKaTa Ha IUTYYHbIE 3aI0TOB-
KH (MOXKET OBITh IIPUHATA PABHOM AHAMETPY IPOKATa Lyes = D), Mm;

Yy — BeJIMYMHA Bpe3aHus U nepedera (MpH pa3pe3aHuu JUCKOBOW MHIION
y =68 Mm);

Sy — MuHyTHas nmojava npu paspesanuu ( Sy, =50...80 Mm/mMun);

¢ — KO3 (ULUEHT, TOKAa3bIBAIOIIMN J10JII0 BCIIOMOIaTeIbHOTO BPEMEHU
B IITYYHOM Ipou3BojacTBe (=184 mis Menko- U CpeHECEPUITHOTO TIPOU3-
BOJACTBA; @ =15 1151 KpyMHOCEPUIHOTO U MacCOBOT'O MPOU3BOJICTBA).

Pacuer cmoumocmu 3a20mo6ok, NOIYYEHHBIX JIUmMbeM WIH UWUMAMNOG-
Kotl, BBITIOJHSIETCS 110 (popMmyiie

C.
S2 =(m-Q-Ke Ke-Kg -Kp - KnJ—(Q—q)SOTX,
rae Cj — 6a3oBast cTouMOCTh | T 3arOTOBOK, P.;

Q — Macca 3aroToBKH, KT;

Ke — k03 puimenT, 3aBUCSIINIA OT Kjacca TOYHOCTH;

K¢ — koadpuiment, 3aBUCSIINI OT CTENIEHU CI0KHOCTH;

Kg — k03 DUITUEHT, 3aBUCAILIUNA OT MacChl 3arOTOBKHU;

Kp — koadduimenT, 3aBucaiuii OT MapKu MaTepuana;

Kn — k03dduimenT, 3aBucaimmi ot 00bemMa BhIITyCKa 3ar0TOBOK.

Ilepen pacueToM CTOMMOCTH 3arOTOBKH IO (pOpMyJie BEIUEPUUBAETCS €€
ACKHU3, HA3HAYAIOTCS MPUIYCKH, YCTAaHABIMBAIOTCS pPa3MEphl, MO KOTOPHIM
paccuYuTBIBacTCS 00BEM U Macca 3aroToBku Q .

s mrammnoBadHbIX 3aroToBok 1o I'OCT 7505—-89 ycranaBiuBaroTcs:

e rpynna marepuana — M ;

® KJIacC TOYHOCTH — | |

® CTENEHb CJIOXKHOCTH — C;

® VCXOJHBIN UHJEKC.

ITo ucxoHOMY MUHJIEKCY B TOM K€ CTaHJIapTEe OMPEIACISIOTCS MPUITYCKU
Ha oOpabaThIBaeMbIe TTOBEPXHOCTH U TIPEACIIbHbIE OTKJIOHEHUSI Pa3MEPOB 3a-

rotoBku: [lapamerpsl TuThIX 3aroToBoK onpenenstorcs mo 'OCT 26645-85.
3aKkaH4MBAETCS ATOT pa3zie] pacueToM 3KOHOMUYECKOro dpdekra:

Osar = (Sl - SZ)N )

rae S3 U Sy — CTOMMOCTB 3arOTOBKU MO 0a30BOMY M MPOEKTHPYEMOMY Ba-
pUaHTaM COOTBETCTBEHHO;
N — romoBoii 00beM BbIITyCKa JeTajeH.
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5.3.6. IIpuHATHI MapIIPYTHBINA M ONIePAIMOHHBIN TEXIPOLECC

Ha ocHoBe aHanm3a 6a30BOro TEXIPOIECCa COCTABIISETCS HOBBIA MapIII-
PYTHO-ONIEPAIMOHHBIN TEXITPOIIECC M3TOTOBIEHUs aAeTanu. [Ipu sTom maeTcs
000CHOBaHHE BHIOOpA YEPHOBBIX M YHCTOBBIX TEXHOJOTHYECKUX 0a3, ocoboe
BHUMaHHUE oOparaeTcs Ha oOecrieueHrne MPUHIIUIIOB TTOCTOSHCTBA U COBMeE-
meHns 0a3. Eciu ST TpUHIWIBI HE BBIACPKHUBAIOTCSA, TO CIEAyeT AaTh
000CHOBaHHE HEOOXOAMMOCTH CMEHBI 0a3.

31ech ke maeTcss 000CHOBaHUE BBIOOPA (3aMEHBI) KOHKPETHBIX MOJICIICH
CTAaHKOB, CTAaHOYHBIX MPHUCIOCOOJICHHUM, PEXYIUX W H3MEPUTCIbHBIX WH-
CTPYMEHTOB.

[lpunsaTBIl MapHIpyTHBIM mpouecc OoQOpMIISieTCss B BHUIC TaOJIHUIIBI
(tabm. 5). Homyckaercs opopmirsats TIT cpazy B Bume MK, K3, OK wm KTII.

Tabnuma 5

MapuipyTtaslii Texmponecc n3roropienus saga KTM.00

Howmep HanmenoBanue Mopens | Pexymnii uacrpy- | Texnonoruue-
orepaluu U KpaTKoe CcTaHka MEHT, pa3Mephl, ckue 0a3bl
coJiepKaHue MapKa UHCTPYMEH-
omepamu TaJbHOTO MaTepuaia
1 2 3 4 5
005 ®pesepHo- MP-77 ®pe3a ToproBast [ToBepxHoOCTH
LIEHTPOBAJIbHAS: 0125; T5K10. 3arotoBku 40,
1. ®dpesepoBaHue TOPIIOB. CBepJ1o 1IEHTPOB. 0?60, Topet
2. CBeprieHHEe LIEHTPOBBIX 04; P6MS
OTBEPCTHM
010 Tokapnas ¢ UITY: 16K20®3 |Peser npoxoanoii  |LleHTpOBEIC
1. YepHoBoe ToueHUE 16x25, T5K10. OTBEPCTHUS
noBepxHocreit P37, D42, Pesen kaHaBo4YHBIHM
050. T5K10

2. YncroBoe ToueHUE
noBepxHocTel D35, D40.
3. Touenue dacok.

4. ToueHue KaHABKH

015 BeprukansHo-pezepnas: [6M12I1  |®Dpesa mmoHounas |[{unuaapuye-
1. ®pesepoBanue 0 12, P6M5 CKHE MOBEpX-
MIMOHOYHOTIO 11a3a HocTH D35,
(b=12N9;1 =30) 050, Toperr

020 Tepmuueckas

045 KoHnTtposbHast Croan OTK
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s 00paboTKu camMoil TOYHOM MOBEPXHOCTU AETAIN PACCUUTHIBACTCS
HE00X0AMMOe (IOCTAaTOYHOE) KOJIMYECTBO Oorepanuid (mepexooB) mo Kodgd-
(UIIMEHTY YTOUHEHUSI.

HeobOxoammoe o611ee yTouHEHHE pacCUUTHIBACTCS 10 (hOpMyIIe

80 — T33F ’ (1)

T pi(SA)

A€ T;ar — JOIMYCK HAa M3TOTOBJICHHE 3aTOTOBKHU (MPUHUMAETCS 10 YEPTEKY
3aroTOBKH), MM;

Trer — JAOIMYCK HAa U3rOTOBJICHHUE AETANN (IPUHUMAETCA MO YEPTEXKY Jie-
Taju), MM.

C apyroit cTOpOHBI, YTOUHEHHE OIpeIesIeTCs] KaKk MPOU3BEJICHUE yTOY-
HEHUM, MOJYYCHHBIX MpU 00pabOTKE MOBEPXHOCTH HA BCEX omepanusx (Ie-
pexo/1ax) MPUHATOIO TEXIIPOoIecca:

n
Enp =€1-€2-€3-...-&n =] | &i, (2)
i=1

IJIc € — BEJIMUMHA YTOYHEHUS, TTOJIYYCHHOTO Ha | -# orepaiuu (epexoe);
N — KOJIMYECTBO MPUHATHIX B TEXIIpoOIecce onepanuid (mepexoioB) st
00pabOTKH MOBEPXHOCTH.
[IpomexxyTOUHBIE 3HAYEHUST PACCUUTHIBAIOTCS TI0 (DOpMYyIIaM:
T3ar Tl T2 Tn—l
1= ,  €2=—", = = , (3)

] _18 18_
T T, CT1 "T,

rae T, T2, T3, Tn — momycku pa3MepoB, MOTyYEHHBIC IPU 00pabOTKe AcTau

Ha [EpBOW, BTOPOH U T. JI. OIEPALIHSIX.
TouHoCcTh 00pPaOOTKM MOBEPXHOCTH IO MPUHATOMY MapuipyTy OyaeT
obecrieyeHa, eciu coOJI01aeTCsl yCIOBHE:

€0 = €mp-

3HaueHus A0MyckoB 1, T2, Tn OpHHUMAIOTCA MO TaONMIIAM CIpPABOY-

Huka [8].
B xauecTBe npumepa paccMOTpuM 00pabOTKy TOBEPXHOCTH Balia.
+0,021
Hcxonnsle naHHble. pasmep aeramn — P55 k6 ; pa3Mep 3aro-
+0,002
+1,8
TOBKH — V60
-10

24



JloIyCK 3arOTOBKU T35 =2,8 MM, nonyck getanu [per =0,019 mm. He-
06xoauMoe 0011iee YTOUHEHUE PacCUUThIBaeM 1o (Gpopmyrie

€0 = 28 =147,368.

0,019

Jlnst 0OpaboTku moBepxHocTH @ 55 K6 mpuHMMaeM cieayroniui Mapii-
pyT:
YEPHOBOE TOUCHHUE;
YUCTOBOE TOUYCHHE;
nuidoBaHue NpeBapUTEIbHOE;
nuii@oBaHue TOHKOE.

W3 cipaBoyHWKA BBIMKHCHIBAEM JIOMYCKA HAa MEKOIIEPAIIOHHBIE pa3Me-
pel: Ty =0,46 mm (xBamurer TouHoctu IT13); T, =0,07/4 MM (xBasmTeT

touHocTH I1T9); T3 =0,046 mm (xkBasnuteT Tounoctu [T8). Tonkoe numdosa-

HUE, COTJIACHO TOM e TaOJIHIlEe, MOKET 00eCleunBaTh TOYHOCTh MO MSITOMY
kBanutety (ITS), x0T mo deprexy aeranu TpeOyeTcs: TOIbKO MIECTON KBa-
muteT. [Ipuanmaem T, = 0,013 mm (IT5).

PaccunThiBaeM MpOMeXyTOUYHBIC 3HAUCHUS] YTOUHEHUH 110 hopmyiie (3)

81=£—609 €2 = 046 ——=6,22;¢e3 = 0074—161 _ 0046 =3,54.
0,46 0,074 0,046 0 013
Omnpenensem oOuiee yTOYHEHUE AJIs1 MPUHATOIO MapuipyTta oOpabOTKH
o opmyiie
emp = 6,09-6,22-1,61- 3,54 = 215,89.

[Tomy4yeHHOE 3HAaUEHHE €, TOKA3BIBAET, YTO IIPU IIPUHITOM MapLIPyTE

1p
TOYHOCTHh 00paboTKM moBepxHOCTH P55 K6 obOecneunBaercs, T. K.
£0 < &np (147,38 < 215,89).

5.3.7. Pacyer npumycKkoB Ha 00padOTKY ONepauMOHHbIX
U MCXOJHBIX Pa3MepPoOB 3ar0TOBKH

B xypcoBoM mpoekTe moapoOHBIi pacueT MPUITYCKOB BBITIOJHIECTCS Ha
IBe-TpH (HApYyXKHYI0 M BHYTPEHHIOIO) CaMmble TOYHBIE MOBEPXHOCTH U TO-
BEPXHOCTH, OTPEESIONUe TabapuTHBIE pa3Mephbl 3arOTOBKH.

HcxXoMHBIMU TAaHHBIMH, KOTOPBIC 3aITUCHIBAIOTCS TIEPET HA4aJloM pacye-
Ta, IBJISIOTCSI:

® METOJ MOJYUYEHHUS 3arOTOBKH;

® pa3Mep MOBEPXHOCTHU IO YEPTEKY ACTAIH;

e MapHipyT 00pabOTKH MOBEPXHOCTH.
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[Tpu pacuere It Ka)X 10 MOBEPXHOCTH MPUBOIUTCS PACUESTHAS TaOIIH-
ma U cxema rpauyeckoro pacroiOKEeHUs IMPHUITYCKOB U JOIMYCKOB (CM.
npui. 33, 34). Bce pacueTsl 3aKaHYMBAIOTCS MPOBEPKON MPABHIIBHOCTH UX
BBITTOJTHEHUSL.

Bce pacueTHbIe OpPMYIIBI, CIIPAaBOYHBIE CBEICHUS U IPUMEPHI paCYeTOB
MPUBEICHBI B y4eOHOM mocooun [2].

Ha Bce ocranbHbie 00padaThiBaeMble MOBEPXHOCTH MPHUITYCKH Ha3HAYAIOT-
cs: wig nokoBoK — 1o I'OCT 7505-89, mst otimuBok — o I'OCT 26645-85.

3Ha4yeHUs BCEX MPUITYCKOB CBOSATCS B TAOIUILY.

Jliist pacuera MpUIyCKOB UCTIONb3YIOTCS (POPMYJIBL:

® IS aCHMMETPUYHBIX MPUIYCKOB, IIPU MOCIEA0BaTeIbHONU 00paboTKe
IJIOCKHUX ITOBEPXHOCTEH,

Zi min = (Rzi—1 + hi—1) +|Ai—1 +&i|;

® JIsi CAMMETPHUYHBIX MPHUITYCKOB, MPU 00pabOTKEe HApYKHBIX U BHYT-
PEHHUX MTOBEPXHOCTEN BpAILICHHUS,

2Zi min = Zl(Rzi—l + hi_1)+ VAZi 1 + €2 J

B nanpHENmMX pasMEpHBIX, CHIIOBBIX PACUETAX UCHOJIb3YIOTCS MOHATHUS
HOMMHAJIBHOTO, CPEAHEr0, MAaKCMMAaJbHOIO TMPUIYCKAa W JIOMYCKa HA MpH-
MyCK:

Zigom = Zimin,

Zicp = (Zimax + Zj min)/zi

2Zj max = 2[Zi min t (Ti—l —Tj )],
Tiz = Zi max — Zi min-

3nech Rzj_1 — BbICOTa HEPOBHOCTEW Ha MPEIIESCTBYIOIIEM MIEPEXO/IL;
hi—1 — rIyOuHa Ae(EKTHOr0 MOBEPXHOCTHOTO CJIOS Ha MPEIIICCTBYIO-

1ieM nepexoje (00e3yriaepoxKeHHbIN Wi 0TOETIEHHBIN cIl0il);
Aj_1 — cyMMapHbIe OTKJIOHEHHUS PACIOJIOKEHHUSI MMOBEPXHOCTH (OTKIIO-

HEHUS OT MapajuIeIbHOCTH, MEePICHINKYISIPHOCTH, COOCHOCTH, CHUMMETPHY-
HOCTH, TICPECCUCHUS OCCH, MO3UIIMOHHOE) U B HEKOTOPBIX CIydYasX OTKJIOHE-
HUs (POPMBI TOBEPXHOCTH (OTKIOHCHHUS OT IJIOCKOCTHOCTH, TPSIMOJHUHEHHO-
CTH Ha MPEIICCTBYIONIEM TIEPEX0JIC);

€] — MOTPEIIHOCTh YCTAHOBKH 3arOTOBKH HA BBITIOJHSACMOM IEPEXOJIC;

Ti—1 mmu Tj — IOMYCKH Ha MPEIIIECTBYIOLIEM U BBITIOIHAEMOM Mepexoax.
HopmaTuBHbIe MaTepHalbl Mg 3HaueHud Rzj—1, hi—1, Aj-1, &i, Tiz1
u Tj mansl B nmutepatype [8, 2]. PacueT mpoMexyTOYHBIX U OOLIUX MPHUITYC-
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KOB Ha 00pabOTKy MPOM3BOIAT AJII OMPEICIICHUs PacUueTHBIX pa3MepoB 00-
pabaTbIBacMOI MMOBEPXHOCTHU MO BCEM TEXHOJOTUYECKUM Tepexogam — OT To-
TOBOH JIETaJIN JI0 HCXOTHOM 3aroToBKH (CM. mipui. 34).

B npoexTe mpumycku, onpeneacHHbe PacyeTHO-aHATUTUIECKUM METO-
JIOM, PEKOMEH/IyeTCsl CPAaBHUBATH C TAOJMYHBIMU U C 3aTIOJTHEHUEM TaOJIHIIBI.

Tabauia 6
HpI/IHYCKI/I " IIPCACIIBHBIC OTKIIOHCHHUA
Ha 06pa6aTBIBaeMI)IC IMOBCPXHOCTH BaJia
B munnumempax
Pasmep Tprmyck [penenbHbIe
AcTanu TaOTMYIHBIN pacyeTHbIN OTKJIIOHCHUA
+18
@ 55 k6 - 2:25 ~10
) +18
@ 60 hg - 2:2,2 ~10
. _ +1,3
45_0 62 2-18 10
+2,4
220_415 2-2,0 — ~12

5.3.8. Pacyer ToUHOCTH onepauui

PacyeT TOYHOCTHM BBINOJHSETCS Ha OJHY ONEpaluio pa3pabOTaHHOTO
TEXHOJIOTUYECKOI0 TMpoliecca, Ha KOTOpoil obecneunBatores 6...10 kBanure-
Thl TOUHOCTH. OOpaboTKa moBepxHOCTeH AeTaned mo 11...17 kBanuTeTam He
BBI3bIBAET 3aTPYAHEHUI, OATOMY HET HEOOXOJUMOCTH MPOBOAUTH PACUETHI
Ha TOYHOCTb.

Pacuer To4yHOCTH cleAyeT MPOBOAMTH JIMIIB TOT/A, KOTrJa oOpaboTka
OCYUIECTBJISIETCS METOI0M aBTOMATUYECKOTO MOIYYEHUSI Pa3MEPOB.

B kypcoBom mpoekte Hauboisiee 1eIeCO00pa3HO BBINOIHATh pacyeT
TOYHOCTH JJI1 TOKAPHBIX YUCTOBBIX ONEpPaLIUN.

IIpu pacyeTe TEXHOJIOTMYECKOW ONEepallid HA TOYHOCTh BEJIMYMHA CyM-
MapHOH MOTPEIIHOCTH 00pPaOOTKU HE JIOJKHA MPEBBIIIATh BEIMUUHBI 0Ty C-

Ka Ha TIoJTydJaeMbli pasmep T .. .

Benuunna cymMmapHO#W MOTpemHOCTH OOpabOTKU TO JuaMeTpabHBIM
1 TIPOJIOJBLHBIM pa3MepaM B 0OIIEeM BUJIC B CEPUIHOM ITPOU3BOJICTBE OIPEe-
nsieTcs 1o hopmyiie
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As =Ay + Ay ++ A2 + €2,

rae A, — HOrpemHocTb, 00yCIOBICHHAS H3HOCOM PEXKYIIETO HHCTPYMEHTA,
MKM;
A, — IIOrpeIHOCTb HACTPOHKY CTaHKa, MKM;

A, — mone paccesHHs INOTrpemHocTeil 00paboTKH, 00YyCIOBICHHBIX

JCHCTBUEM CIy4YailHBIX (PAKTOPOB, MKM;

Sy — INOTPpCHIHOCTL YCTAHOBKHU 3aIrOTOBKH, MKM.

B maccoBoM mpou3BOACTBE CyMMapHasi MOTPEIIHOCTh 00pabOTKU pac-
CUUTHIBAETCA MO (popMyie

2 2 2
Ag = Ay + A2 +A% 462,
Ha onepanuu Oyzaer obecrnieunBaTbCcsi HEOOXOUMAasE TOYHOCTh 00paboOT-
KU TIPH YCJIIOBUH, YTO

Ay < T,I[eT )

PacyeTbl BceX COCTaBISAIONIMX, BXOAAIIUX B (DOPMYITY, BBITOJTHSFOTCS
B COOTBETCTBUH C METOJIMKOM, U3JI0KeHHOM B [11, 14].

5.3.9. PazmepHbIil aHAJIU3 TeXnpouecca

[lenbto0 BBITIOJHEHUSI ATOTO paszieia IMPOEKTa SIBISETCA 3aKpeIIeHHe
Teopuu 0a3MpPOBaHMUs, Pa3MEPHBIX LIENEH U METOIUKA Pa3MEpHOTO aHaln3a
JCHCTBYIOIIUX M MPOCKTHPYEMBIX TEXHOJOTHUECKUX MPOILECCOB M3TOTOBJIEC-
HUS JIETaJIH.

B cBsi3u ¢ paznmmunsMu 0003HAYSHHH OJTHUX U TEX K€ MapaMeTPOB B JIH-
TepaType PeKOMEHIYEeTCS pa3Mep M ero mapaMeTpbl rpadMuecK MpercTaB-
JSITH B ClieayromemM Bue (puc. 1).

A

AH6 o

Puc. 1
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JIOITyCKU pa3MepoB MPOCTABISATh C YUETOM KOHCTPYKTOPCKOHW (a) win
TEXHOJIOTUYECKOU (0) pekoMeHaamui (puc. 2).

Ao > 4,5
< A+TA > _\l’/_
f
i
1,2,3> |
|
I __f ............. ] 0
! HYyJIeBast
6 ! JIHMSI
ANATA
e 1,234
< L ATA
P Asrar i -
< > |
i
@ =
SN Lo - _ i
!
|
i
I ATa
<+ t : A+TA P
5‘@‘ i h
a o

Puc. 2

Texnonoeuueckas pasMepHasi Ielb 0TOOpa)kaeT CBI3M MEXKIY OIepalu-
sMu (TIePEeXoIaMy) TEXHOJIOTMUYECKOTO Tpollecca B TMOJYYCHHH TOTO WIIH
MHOTO pa3Mepa, oOpa3oBaHWM pa3Mepa MPH BHITIOJHCHHUH OTeparuu (mepe-
X0J1a) WA POJIb OTACIHHBIX ITAIIOB ONEpaIli B 00CCIICUSHUN TOYHOCTH BHI-
nepxuBaeMoro pasmepa (cMm. puc. 3).

Ipumepom TEXHOIOTUICCKUX Pa3MEPHBIX IENEH MOTYT OBITh T€ CBS3H,
KOTOPBIE BO3HUKAIOT MEXKy OINEPalUsIMU TEXHOJIOTHYECKOrO Tpoiiecca 00-
paOOTKH TUIMTKH M moiydeHus pasmepa K (cm. puc. 3). Pasmep K B Buje
3aMBIKatoniero 3BeHa A, OyZeT B TEXHOJOrHMYECKOM Ipoliecce MOTydeH

B pE3YJIbTaTe BBINOJHEHUS TpeTheil omnepanuu. COCTaBISIIOIMMH 3BEHBSIMU
pazMepHoi nenu A OyAyT SIBIATHCS: A — pa3mep, HEMOCPEICTBEHHO BbI-

JIep>KUBaeMbIii TpU (ppe3epoBaHrU MPABOT0 yCTyIa (pa3Mep, NOJTYYSHHBIN OT
TEXHOJIOTMUECKON 0a3bl); A, — IIMpUHA JIEBOTO YCTYMa, MOJIYYEHHOIO Ha

BTOpoi onepauuu. Ho Ay, B CBOIO ouepenp, OKa3bIBACTCA 3aMbIKAIOLIUM
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3B€HOM b, TPEX3BEHHOU pa3MEpHOM Lenu b, T. K. OH IOJIy4aeTcs Yepes ABa
pasMepa; b; — pa3mep, HENOCPEACTBECHHO BBIICPKUBAEMBIA OT TEXHOJIOIU-
YyecKoi 0a3bl Ha BTOPOH omepauuu, u pazmep b5, ¢ KOTOPbIM 3aroTOBKa IO-
CTYIIUT IIOCJIE BBINOJIHEHHs NEPBOW omnepanuu U rae b, OyneTr nosydeH

HETOCPEICTBEHHO OT TEXHOJOTWYeCKoi 0a3bl. B maHHOM ciydae pa3MepHbIe
nend A U 5 BCKPBUIM CBSI3U MEXIY ONEpAIMSIMU TEXHOJIOTUYECKOTO IMPO-
necca B oopasoBannu pazmepa K, 3a510’)keHHBIE B TEXHOJIOTHYECKUH MPOIIECC
BBIOOPOM TEXHOJIOTMUYECKUX 0a3.

Az —
(Al K=Ar
6 - T>=Fx N
ID_QTLH_4,5>_ < EL:E_B; Es Es4 E3_ :E2=§;£
onepanus i N T
1.2 37 I O O O T T 7 Y
b1 o e A2=ba —
L1 H ‘AIZFA‘/
Bropas 4,5 1 Lo}« >
oreparus > -6 = ,_I.F;—I <>6
. 1\ A
:‘/\ 12 b A= 1,2 3
L\ /|
I
IlepBas 4,5 6 . - >
oreparus > <
A 1,2 3 A
3 b2=Bx

Puc. 3. TexHosornueckne pasMepHbIe HENU

Pa3Mep, BbIAEp)KMBaEMblid Ha ONEpalMyi HEMOCPEACTBEHHO OT TEXHOJIO-
rU4ecKkoil 0a3pl, oOpasyeTcsi B mpoliecce 00pabOTKH 3aroTOBKM KaK 3aMbIKa-
I0IlIeE 3BEHO Pa3MEPHOM LIENMH TEXHOJIOTUYECKON CUCTEMBI CMAHOK — NPUCHO-
coonenue — uHcmpymenm — 3aeomoexa. Harpumep, pasmep A; (cm. puc. 1) mpu

(pe3epoBaHUM YCTYIa B IUNINTKE OYIET ABIATHCSA 3aMbIKAIOIINM 3BEHOM [\

(cM. puc. 1) pasMepHO# e TEXHOJIOTHYCCKON CHCTEMBbI, COCTABIISIONIUMU
3BEHbSIMU KOTOpPOW OynyT pa3mepsl /7 U [, ONpENEsIOne B CUCTEME KO-
OpIMHAT CTaHKA OTHOCHUTEIIBHOE IIOJIOKEHUE MHCTPYMEHTA U IMOBEPXHOCTH

MPUCIIOCOONICHNS (IJIAHKH), ¢ KOTOPOM COIPHKACACTCS 3aroTOBKA ILIUTKU
CBOEI TEXHOJIOTHYECKON 0a30M.
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[Ipu pazMepHOM aHaM3€ TEXIPOIECCOB B OOJBIITMHCTBE CIy4aeB HC-
MOJIB3YETCS pacueT pa3MEPOB METOJOM «MaKCUMyM-MUHUMYM» (MM).

OCHOBHBIE pacyeTHBIE YpaBHEHHUS 3TOr0 METOA CIENYyIOIIHE. ypaBHe-
HU€ HOMUHAJIBHBIX Pa3MEPOB (3BEHBEB) —

m n__
A =2A-2A,
i= i=n

rIe AA — HOMUHAJIGHBIN Pa3Mep 3aMBIKAIOLIEro 3BeHa pa3sMepHOl nenu A

A; — HOMUHAIIBHBIN pa3Mep | -ro COCTABJISOIETO 3BEHA Pa3MepHOA tier A ;
M — YUCJIO YBEJIUYUBAIOIIUX 3BEHHEB;

N — YKCJI0 YMEHBIIAIONIUX 3BEHBEB Pa3MEPHOIl TIEMH.

YpaBHeHUs MIpeJEIbHBIX pa3MepPOB (3BEHLEB):

m n

e 3 a3
i=1 i=1

A = 3 A - 3 AT
i=1 i=1

rae AEB 51 AEM — HauOoJIbllIee U HAMMEHbIIIEE 3HAYEHUS pa3Mepa 3aMblKa-
IOIIIETO 3BE€HA pa3MepHo enu A;

AHE y AHM _ pap6onsiiee n HauMeHbIee 3HAUEHHS Pa3MEPOB, CO-
CTaBJIIONIUX Pa3MEpPHYIO 1enb A.
YpaBHEHHE JOMTYCKOB —

m+n
TAA — ZTA| y
i=1
rae TAA — JIOMYCK 3aMBIKAIOIIIETO 3BE€HA pa3MepHOi 1enu A;

Ta — Aomyck | -TO COCTABJISIOIIETO 3BEHA pa3MEpHOM 1enu A.

YpaBHEHUS TIPEICTbHBIX OTKIOHEHUI:

A =A +Tﬂ
Ta

A"

AHAA U 2’

rac ABA )51 AHA — COOTBCTCTBCHHO BCPXHEC U HUIKHCC OTKIIOHCHHS 3aMbI-
A A

KaroIIero 3BeHa pa3MepHoit renu A.
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Hpez[enLHHe OTKJIOHCHUA MOKHO OIIPCACIINTD TAKKC KaK

m n
Ag,, =288, ~2An
- | .
i=1 i=1 A
m _ n _
=1 1=1
rne Ag, U Ap, COOTBETCTBEHHO BEPXHEEC U HUIKHEE IIPENEIBHBIC OTKIIO-
Aj Aj

HEHHS | -TO COCTABJISIFOIIETO 3B€HA pa3MepHO 1enu A .
VYpaBHeHHE KOOPJIMHAT CEPEANH LIEHTPOB MOJIEH JOMYCKOB —

m n
AOAA - ZAA' —- ZAA' y
i=1 i=n+1
rac A A, — KoopauHaTta CCPCANHLI II0JIA OOITYCKa I -I'0O COCTABIMIOILIICIO 3BCHA

pa3mepHoil ienu A.
VYpaBHeHUE CpeTHUX Pa3MeEPOB (3BEHBEB) —

m n
AT =3 AT AT,
i=1 i=1

Ipumeuanue. Ilpu «BeposiTHOCTHOM MeTojie» pacuera (BM) ypaBHeHue
JOITyCKOB

rae t, — Ko3pPUUUEHT prcKa, XapaKTepU3yIOUI IPOLEHT BbIXOJa 3Haye-
HUM 3aMBIKAIOIIETO 3BeHA (€r0 OTKJIIOHEHHI) 3a MPEAeIbl YCTAHOBICHHOTO Ha
HETro JIONyCKa,

7»% — K03 (DUIMEHT, XapaKTEPUIYIOIIUN TEOPETUUECKUN 3aKOH paccesi-
HUS 3HAYCHHH | -TO COCTABJISIONIETO 3BEHA.

BrlinonHenue 3Toro pasjena npoeKkTa HeoOXoAUMO OPOPMHUTH B COOT-

BETCTBUU C Tpuioxkenuem 21. Pexomenmyercs o0o3HavaTh U TpaduyecKu
n300paxarh:

® KOHCTPYKTOPCKHE pa3MepPbI (Ki ) — IITPUXOBOM JIMHUEH (— — —);

e TexHoynormueckue pasmepst (A ), B T. u. pasmepsi 3arorosku (A°), —
CIUTOIITHOMN JINHUCH (———);

e mpunycku (Z;) — BOJTHUCTON JTUHUEH (~~~~~~~ ).

Crnenyet 3HaTh, MOMHUTH, UT0 K 1 Z B OOJIBIIMHCTBE Pa3MEPHBIX II€-

meit — 3ambikarornue 38enbs, A? u A — cocraBmsromue 3BeHbS; | — nopsia-
KOBBIM HOMEP MOBEPXHOCTH, ONEPALIUH, [IEPEX0JA U T. 1., 3HAK A — moauep-
KHBAET, YTO 3TO 3aMbIKAIOIIEE 3BEHO.
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bonee moapoOHO 0 pa3MEpHBIX pacderax W3JI0KEHO B juTeparype [4],
a TMPH BBITIOJTHEHUH pa3jiesia He0OX0MMO pacieThl B OCHOBHOM IPEICTaBHUTh
TaK, KaK 3TO MPUBEICHO B TIpwiI. 21,

5.3.10. Pacuyer pe:xuMoOB pe3aHust

B kypcoBoM mpoekTe MOJpOOHO pacCUMTHIBAIOTCS PEKUMBI PE3aHMS Ha
YeThIpe pa3HOXapaKTEPHbBIC OMEpaIK: Ha JIBE ONEpPAllUN — [0 aHATUTUYECKUM
dbopMyIaM TEOpUH pe3aHusi METAIIOB, HA JABE IPYTHE — IO HOPMATHBAM.

Pacuer pexxuMOB pe3aHus C MUCIMOJB30BAHUEM AHAIMTHYECKUX (HopmMyIT
BBITIOJTHACTCS 110 CIpaBOYHKKaM [8, 9].

J17st pacyeTa peKMMOB Pe3aHUs MOTYT OBITh HICTIONIB30BaHbI HOpMATHBHI [15].

Pacuer pexxuMoB pe3aHus I BCEX ONEparfii HAUWHACTCS C OMHMCAHUS
MCXOJIHBIX YCIOBHI 00paOOTKH, KOTOPHIE BKIFOYAIOT:

® HOMEp U HAUMEHOBAHHE OIEpaIiy;

® KpaTKoOE€ CojeprKaHuE OTepalllH;

® HaNMCHOBAHHE W MOJIC)Ih CTAHKA,;

® HaWMCHOBAHHE PEXYIIEr0 HHCTPYMEHTA, €r0 pa3Mephl, MapKy Mare-
puana pexyiien 4acTH.

Janee ompezensiercs: TIyOMHa pe3aHusl ¢ YYETOM BEIMYHHBI MPHUITYCKa
U MapIIpyTHONW TEXHOJIOTHMH 0OpabOTKH MOBEPXHOCTH (YEpHOBAs, YUCTOBAS,
OKOHYAaTeNbHas U T. 1.). [Ipy 5TOM Ha YHCTOBYIO U OTAEIOYHYIO 00pabOTKY
ocTaBJIsieTCs, Kak npasuio, 20...30 % ob1iero mpumycka.

[Tomaua Ha obopot S, (nogauya Ha 3y0 S, mpu (pezepoBaHnM) BEIOUpa-

€TCsI, B 3aBUCHMOCTH OT TJIyOWHBI pe3aHusi, 1Mo crnpaBodyHrukaMm. CripaBoYHbIC
3HAYEHUS MOJaul KOPPEKTUPYIOTCS W MPUHUMAIOTCS OKOHYATEIILHO IO Mac-
NOPTHBIM JAHHBIM CTaHKa BBIOpAHHOW Mojeiu. Takue TaHHBIE UMEIOTCS
B yueOHOM TTOCOOUH.

Cxopoctb pesanus V), pacCUUTHIBACTCS MO (HOPMYTIaM TCOPHH Pe3aHHUsL

uiu HopMmaTuBaMm. [1o Moay4YeHHOMY 3HAYEHUIO CKOPOCTHU OIpEAesieTcs pac-
YeTHasl YacTOTa BPAIICHUS IIIMUHIEIS

~ 1000v,,

P n-D
raie D — nmuamerp aetany WM HHCTPYMEHTA.

[Tomy4yeHHOE 3HaUEHWE YaCTOTHI BPAIICHHUS KOPPEKTUPYETCs (MPUHUMA-
€TCSl MCHBIIIeE) M0 MACIOPTy CTaHKa W MPUHUMAETCs OKOHYaTeNbHO. Ilo
NPUHATOW YacTOTE BPAIICHHS OMPEICIAETCS JICHCTBUTEIBHAS CKOPOCTh pe-
3aHUs

n

_m-D-n

Vy=—"—.
1000
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B 3akmoueHue paccuuteiBacTcs 3((HEKTUBHAS MOIIHOCTH pe3anuss N, u
CPAaBHHUBAETCS ¢ MOLIHOCTBIO MIABHOTO IpuBoja ctanka N ¢ yaerom ero KII/I.

AHAJOTUYHO PACCUMTHIBAIOTCS PEKUMBI pe3aHusi (B MOSICHUTEIBHON 3a-
MUCKE pacueThl He TPUBOISITCS) Ha BCE OCTAIbHBIEC OMEpaIiy U 3alMCHIBAIOTCS
B ONIEPAIMOHHBIC KAPThl U CBOIHYIO TaOJHITy PEXKUMOB pe3anus (Tadr. 7).

Tabnuna 7
CBopnast TabnuIa peKUMOB PE3aHUS
S ITomaua | Ckopocts | Yactora
§ S | So, Mm/06 | V, M/MuH | Bpare-
|8 HUA, MuH «
= ; £ = =
= Haumenosanue = | g = z
% oIepanum, g z s = 5
o I} =
5 nepexoza 5| & § § § § § E, E\E §
o ~ < = = = = = = s m jas)
D) = o | Q o Q T O o ) S|c =
: =IE12 |2 |2 |2 |2 |2 (2283
o C | & |5 |& | B & |E |=24h|0 s
05 |Tokapuas ¢ UITY
1. ToueHue yepHeHHUS:
—040; 2,0125 (0,4 |0,36 |118 |100 |939 |800 (288 |0,1
—050 1,5]40 |0,4 |0,36 {118 (98,9 |751 (630 |227 0,19
10 |CepnunpHas
1. Cepnenue otB. @ 10 |5 |16 (0,18 10,16 |19 [18,2 |605 |580 (92,8 0,24

5.3.11. BbiO6op 000py10BaHUS M TEXHOJIOTHYECKOH OCHACTKHI

Texnonocuueckoe ochawjeHue ONEPALMH TEXHOJOTMYECKOIO Ipolecca
BKJIFOUAET 00OPYI0OBaHUE U OCHACTKY.

K ocHacTke OTHOCAT: IPUCHOCOOJIEHNS, UHCTPYMEHTBI U CPEICTBA KOH-
TpOJisi (MI3MEPUTENbHBIE UHCTPYMEHTBI, KOHTPOJIbHBIE MPUCTIOCOOIEHNU).

Br16op o0opymoBaHusi MPOU3BOAMTCS TPH HA3HAYEHWU METoJa 0oOpa-
00TKH. 3aTeM, IpH pa3pabOTKe TEXHOJOTUYECKOTO MPOLECCa U €ro TEXHUKO-
SKOHOMHUYECKOM OOOCHOBaHWH, MPOU3BOJUTCA BBHIOOpP €ro KOHKPETHOH MO-
JleJld Ha OCHOBaHMM MHHHMMYMa IPHUBEACHHBIX 3aTpaT Ha paboyeM MecTe.
Takum 00pazoM, BOpoc 0 BEIOOpE 000PYAOBaHUS PEUIACTCS YKE HA CTaJUH
COCTABJICHHMSI TEXHOJOTMYECKOTO MaplipyTa H3rOTOBJICHUS JI€Tajdu, U B
HACTOSIIIEM pa3fesie HeOOXOIUMO NPHUBECTH TabyMily 00OpYIOBaHUs, HC-
MOJIb3yeMOT0 B TIPOEKTE, C KPaTKou xapakrtepuctukoi. [Ipu BeiOOpe cTaHka
HEO0OXOMMO PYKOBOJCTBOBATHCS CIIEAYIOIIMMU OCHOBHBIMH COOOpaXKEeHHsI-
MU

® COOTBETCTBHUEM pabOUeil 30HBI CTAHKA TA0apUTHBIM pa3MepaMm JeTalu;
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® BO3MOXXHOCTBIO 00€CIeYMBaTh HY)KHYI) TOYHOCTh 00pabOTKH (CTaH-
k# kjaccoB TouHoctu H-I1-B-A-C);

® SKOHOMUYHOCTBIO M CTOMMOCTBIO OOpabOTKH, KOTOpas, Hapsay c
TOYHOCTBIO CTaHKa, OYJET ONMPEEHsAThCSA KECTKOCThIO CTAHKA, MOIIHOCTBIO,
COOTBETCTBUEM CTaHKA TUITY MPOU3BOJICTBA;, KUHEMATUKOW; BO3MOXKHOCTHIO
obecrieunTh 60JIee BHITOTHEUIITHE PEKUMBI 00pPaOOTKH M COOTBETCTBYIOIIYIO
3aJIaHHON TIPOTPaMMe B 00BEMY BBHITTyCKa TPOU3BOAUTEILHOCTb.

B cnydae ucnonp30BaHUSI HHOCTPAHHBIX MapoK 000pyAOBaHUS HEOOXO-
MO TIPHBECTH OTCUSCTBEHHBIC (POCCHICKUE) aHAJIOTH.

Buvibop npucnocobaenuii. BoiOuparoTcs Mpex/e BCEro CTaHOYHBIE MPH-
CIOCOOJICHMUSI.

Cranounsie npucnoco6ienus (CII) npuMeHsIoT AJii yCTAaHOBKU Ha Me-
Tajuiopexyme ctanku. Pazmuuarot Tpu Buga ClI: cnenmansHbie (0HOIIENE-
BbI€, HETIEPEHAJIAXKMBAEMBIE), CIICIIMAIM3UPOBAHHbIE (Y3KOIEIEBbIC, OIPaHU-
YEHHO TMepeHalaKUBaeMbIe), YHUBEpPCaJbHbIE (MHOTOIICNIEBbIC, IIUPOKOIIE-
peHanaxuBaeMeble); ceMb cTaHaapTHRIX cucteM CII: yHHBepcaabHO-COOpHbIE
(YCII), coopno-pazoopubie (CPII), ynusepcanbabie Oe3nanagounsie (YBII),
Hepazoopubie cnenuanbubie (HCIT), yHuBepcansubie Hanagounbie (YHII),
cnennanu3upoBannbie Hanagounble (CIIH), yHuBepcanbHO-COOpHBIE Tiepe-
HanaxuBaemeie (YCIIO).

B ycnoBusix cepuiHOrO MamMHOCTPOCHHS BBITOJAHBI cucTembl Y CII,
CPII, YHII, CHII n npyrue CII mHOTOKpaTHOrO npuMeHeHus. [IponsBonu-
TEIBHOCTh TPYJla 3HAYUTEIHHO BO3pactaer npu npumeHenuun CII: OwicTpo-
JIEUCTBYIONTUX C MEXaHU3UPOBAHHBIM MPUBOJIOM; MHOTOMECTHBIX; aBTOMATH-
3UPOBaHHBIX (MpEAHA3HAYCHHBIX JJIs PabOThl B COYCTAHHUH C aBTOOIEPATO-
POM HITH TEXHOJIOTHYECKHUM POOOTOM).

Omnpenenenre 30H PEHTA0EIBHOCTH MPUMEHEHHSI PA3JIUYHBIX CHUCTEM
CTAHOYHBIX MPHUCIIOCOOIEHUN TPU OCHAIEHUU TEXHOJOTUYECKOTO IMpoIiecca
MPOU3BOJIUTCS B 3aBUCUMOCTH OT IJIAHUPYEMOI'O TIEpHO/Ia TPOU3BOJICTBA U3-
nenust v ko3¢ duirenTa 3arpy3ku npucrnocoosnenus. Koaduument 3arpy3ku
€IMHULIBI TEXHOJIOIMYECKOW OCHACTKU K, BBIUUCIAIOT IO (hopmyite

K _ TH_ITIH'KN
37 F !
(6]
rac THIT,H_I.-K — HTYYHOC WJIM HITYYHO-KAJbKYJIIIUOHHOC BPEMA BBIIIOJIHC-

HUSI TEXHOJIOTUYECKOM Omepaluu, MUH;
N — KoIMuYecTBO MOBTOPOB ONEPALHIi B TEYEHHE MECAIA;
Fo — pacnionaraemMslii MecssuHbli (POH pabOTHI OCHACTKH (CTaHKA).
Ilpumep. Onpenenuth CUCTEMY CTAHOYHOTO MPHUCTIOCOOJICHUSI, UCXOS
U3 CJIEAYIOIIMNX TaHHBIX:
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T

mT

=4 mun; N =3000 wr.; F,=19680 mun.
[Tepuon npousBoacTBa uznenus T, =2,51., unu 30 mec.;

- 4-3000 0,61
19680

I[To muarpamme mpuin. 1 k 'OCT 14.305-73, ucxonda u3 KOOpAWHAT
K, =0,61 u T, =30 mec., HaxoAUM 30HYy U HaNMMEHOBAHHE CHUCTEMBI CTa-

HouHoro npucnoco6nenust HCII. CnenoBarenbHO, Al OCHALIICHUS OTlepaliuii
HY>KHO IIPUHATH HEPA30OPHOE CIELHAIBHOE TPUCIIOCOOJICHHE.

B ciyyae npuMeHeHHs CTaHAAPTHOM OCHACTKH PEKOMEHAYETCS MOJIb30-
BaTbCs albOOMaMU €€ THMOBBIX KOHCTPYKIMI U COOTBETCTBYIOIIMMH CTaH-
napramu. [Ipu TEXHUKO-3KOHOMUYECKOM OOOCHOBAaHMHU BbIOOpA CUCTEM TEX-
HOJIOTUYECKOW OCHACTKH, KpOMe KO3(PPHUIMEHTa 3arpy3KH €ANHUIIBI OCHACT-
KU, HEOOXOAMMO pacCUUTaTh 3aTpaThl HA OCHAIIICHUE ONepaluil.

Buibop peswcywux uncmpymenmos. BpiOupasi pexxyiiue MHCTPYMEHTHI,
opueHTHpytoTcs npexzae Bcero Ha ['OCTsl u 3aBojackue HopManu. B HeoO-
XOJMMBIX CIIy4dasx NpelyCMaTpPUBACTCS CIELUUAIbHBIM MHCTpYMEHT. Mapky
PEXKYIIEr0o MHCTPYMEHTA, T€OMETPUUECKUE NapaMeTpbl MOJOUPAIOT B COOT-
BETCTBUM CO CBOWMCTBaMU 00padaThIBAEMOI0 MaTepHalia U YCIOBHSIMHU OIl€e-
pauuu. B nanHoMm pasznene npoekta B TaOIUYHOU (hOpMe WM B TEKCTE MPH-
BOJWTCS PEXYIIMM HMHCTPYMEHT, HCIIOJIB3YyEMBIM B Texmponecce. Bmecte
C PEXYIIMM UHCTPYMEHTOM, pEXUMaMU 00paOOTKH BBIOMPAOT U CMA304HO-
OXJIQXKIAIOIIYIO KUJKOCTb.

Buvibop usmepumenvhvix uncmpymenmos. 1lpu BBIOOpE U3MEPUTENBHBIX
UHCTPYMEHTOB YUYMTBIBAIOT MPEKIAE BCETO COOTBETCTBUE TOYHOCTH MHCTPY-
MEHTa KOHTPOJUPYEMOMY JOIYCKY pa3Mepa U Bpewmsi, TpeOyrolieecs Ha U3-

Mepenue. [lorpemHocTs nu3MepeHus (AmM JIOJDKHA COCTaBJIATH JOJIUA J0-

MycKa pasmepa (Tp). OpuEHTUPOBOYHO TIPU BBHIOOPE HM3MEPUTEIHLHOIO HMH-

CTPYMEHTa PpPEKOMEHAYETCS MCIOJIb30BaTh CIEAYIOIIEE COOTHOUIEHUE!
Ay = (1/2...1/10)-T,.

[Ipu HeOonbIIOM MaciiTabe MPOU3BOJCTBA INIABHBIM CPEJICTBOM H3MeE-
pEHUs CIIy’)KaT YHHUBEpCAIbHBIE WHCTPYMEHTBI: IITAHT€HUUPKYJIU, MHUKPO-
METpPBbI, YHUBEPCAIbHbIE MHANKATOPHBIE MPUOOPHI (CKOOBI, HYTPOMEpHI, TIIy-
OuHoOMephI U T. 1.). ITpu noBbllIeHMU MacmTabda MPOU3BOJCTBA BCE B OOJIb-
el Mepe HaYMHAET OMPaBABIBATHCS UCIIOJIb30BAHNE CTICIIUATBHBIX CPEICTB:
NpeIeTbHBIX KaIMOpPOB, CIENHUAIbHBIX HHIWKATOPHBIX MPHOOPOB M KOH-
TPOJBbHO-U3MEPUTENBHBIX MPUCTIOCOOICHU.

Yem Oonbiie mMacmTad MpoU3BOACTBA U CIOXKHEE M3MEPEHHE MapaMeT-
pa, TeM BBITOJHEE MEPEHOCUTHh LIEHTP TKECTU KOHTPOJIS 3TOr0 MapameTpa
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Ha paboty obopymoBaHus. BmecTe ¢ 3TUM pacTeT 3HaAYEHHUE METOJ0B aBTO-
MaTHUYECKOT0 TOMYyYEHUSI Pa3MEPOB U CTATUCTUYECKOTO KOHTPOJISI, UCTIOIb-
30BaHUsl KOHTPOJIbHO-U3MEPUTEIBHBIX MPUCITOCOOICHUH.

[IlepoxoBaTOCTh NOBEPXHOCTEN KOHTPOIUPYIOT OOBIYHO CPAaBHEHUEM Ha
a3 o0pabOTaHHON MOBEPXHOCTU C 3TATIOHOM, OOpPaOOTAHHBIM COIJIACHO
CTaHJapTy U MPOBEepeHHBIM npudbopoM. HemocpeacTsenHo mpubopaMu mosib-
3YIOTCSL NI KOHTPOJS 0CO0O OTBETCTBEHHBIX OKOHYATENBHBIX OMEparui
(MuKpOCKoOMBI, MpoduIoMeTphI-ipodriiorpadsr).

IIpumeuanue. CoOpaHHasi B HACTOSIIIEM pasjiesie MHPpopMalus B Jallb-
HEHIIIeM UCTIONb3yeTcs MPH 0QOPMIICHHH TEXHOJIOTHUECKON TOKYMEHTAIINU:

MK, OK, K3, KTII.

5.3.12. Pacuer HOpPM BpeMeHH ONepanuii Texmpouecca

Pacuer HOPM BPCMCHHU BBIIIOJIHACTCA IJI BCCX onepaunﬁ TeXIIponuecca.
B prnHOCGPHﬁHOM N MaCCOBOM IIPONU3BOJACTBC PACCUUTBHIBACTCA HOpMaA
IMITYYHOT'O BPCMCHHU:

tur =t +1s +o6c + o,

rac tO — OCHOBHOC BPCM:I;

t, — BcriomorarensHOE BpeMs;
t,6c — BpEMs Ha 00CIIy’)KUBaHHE PaO0OYEro MeCTa;
tOTIL

B menko- u CpGHHGCGpI/IﬁHOM IMPOU3BOACTBC PACCUUTBIBACTCA HOpPMaA
IITYYHO-KAJIBKYIIIUOHHOIO BPEMCHHA

— BPCMs HA OTABIX.

U5,

tIIIT.—K :tmr. -
n

rae 1, — IOArOTOBUTEIHHO-3aKITIOUUTEIHHOE BPEMSI;
N — pa3Mep NMapTun JETaJeu.
OCHOBHOE BpeMsI paCCUUTHIBAETCS 110 GopMyJIe

_ I—pe3+yi

t
0 So-n

rae Lpe3 — JUIMHA PE3aHus;
Yy — BeJIMUMHA Bpe3aHusl U niepedera;

| — KOJIMIeCTBO PabOYMX XOJIOB.
BcniomorarensHoe BpeMs t; COCTOUT U3 3aTpaT BPEMEHU HA OTACIIBHBIC

IPUEMBL:
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ts = tyc +l0 + tyn +lys,

rae tyc — BpeMs Ha YCTAHOBKY U CHSITHE JICTAJIH;

3.0 — BpeMs Ha 3aKpeIUIeHUE U OTKPEIUICHUE JICTAIIH;
tyn — BpeMs Ha IPUEMBI YIIPABJICHUS CTAHKOM,

tys — BpeMs Ha U3MEPEHUE JETalIN.

OnepaTuBHOE BpeMs pacCUUTHIBAETCS 10 (popmyiie

ton :to +tB'

Bpemst Ha 0OcimykHBaHUE U OTIBIX (t06c " tom) B CEPUUHOM IIPOU3BOJI-

CTBE IO OTJIETLHOCTH HE ompefenseTcs. B HopMmaThBax naeTrcs cyMMa 3TUX
JBYX COCTaBJISIOIINX B MIPOILIEHTAX OT OIepaTHBHOTO BpemeH t,, [8].

B MaccoBoM npou3BoOCTBE BpeMs Ha OTABIX ty., 3a71a€Tcs B MPOLCHTAX
OT OINEPAaTUBHOTO BPEMEHMU.

Bpewmst Ha oOcimyxuBanue t,s. B MACCOBOM M KPYIHOCEPUMHOM IIPOU3-
BOJICTBC C/IaraeTcsi M3 BPEMCHM HA OPraHM3aUMOHHOEC OOCIyXHBaHHC 1y,

Y BPEMEHH Ha TEXHUYECKOE 00CTyKUBaHue 1 .,

to6c =lopr + rex-

[ToaroToBUTENHHO-3aKIFOYUTEILHOE BPEMSI COCTOUT:

® 13 BpEMCHH Ha HaJaJKy CTaHKa U YCTAaHOBKY IPHUCIIOCOOICHUS;

® BpPEMCHH IMEPEMEIICHUH U TTOBOPOTOB padOUNX OPTaHOB CTAHKOB,;

® BPCMCHHM Ha TOJyYCHHE WHCTPYMEHTOB M MPHUCIIOCOOJICHUA 0 Hada-
Jla ¥ CIa9YM MX MOCIe OKOHYaHUsI 0OpaObOTKHU U Jp.

Pacdersl HOpM BpeMeHH IO BCEM OIEpaIlUsM CBOIATCS B TaOJMITY
(Tabn. 8) u 3anmMCHIBAaIOTCS ONEPAIMOHHBIE KapThI.

Tabmania 8

CBojHas TabiuIla HOpM BPEMEHHU

B munymax
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5.3.13. DxoHOMHMYECKOe 000CHOBAHME PUHATOr0 BAPHAHTA
TEeXIPOLecca U ero TeXHMKO-IKOHOMHUYECKHUE NMOKA3ATeIH

B KypcOBOM NIpOEKTE CpaBHUBAIOTCS JBa BapHAHTA TEXHOJOTUYECKOTO
npouecca: 6a30BbIM U IPOEKTUPYEMBIil. B kauecTBe 6a30BOro BapuaHTa mpu-
HUMAETCs 3aBOJICKON TexHoJIornyeckuit nmpouecc. [Ipu oTcyrcTBUM 6a30BOr0
BApUAHTa B IPOEKTE paccMaTpUBAIOTCS (CPAaBHUBAIOTCS) JBAa BO3MOXKHBIX Ba-
pUaHTa U3rOTOBJICHUS JETaNH.

Bce pacuersl HacTOSIIETO pas3ziena BBIIOIHAIOTCSA C HCIOJIb30BAaHUEM
LIEH U Tapu(dHBIX CTaBOK, AehcTByroumx B Poccuiickoit denepanum Ha MO-
MEHT BBINIOJIHEHUS PACUYETOB.

[Ipu oneHke >PPEeKTUBHOCTH TOTO WM MHOTO BapHaHTa TeXIpolecca
HanboJiee BHINOJHBIM MIPU3HAETCS TOT, y KOTOPOrO CyMMa TEKYIUX U MpUBe-
JCHHBIX KalUTAJIbHBIX 3aTPaT Ha €IMHUILY IPOIYKIINH Oy1eT MUHUMAJIbHOM.

PacueTsl mpUBeIEHHBIX 3aTPaT U TEXHOJIOTMUYECKON ce0EeCTOMMOCTH BbI-
HOJIHAKOTCS JJI1 BCEX U3MEHSIOIMXCS ONepaluii TEXIPOLECCa.

IIpuBeneHHbIe 3aTparbl JUIsl JBYX CPaBHUBAEMBIX BAPUAHTOB TEXIIPO-
1[ecca pacCUUTHIBAIOTCS MO (hopMmyie

3=C+E, (K, +Kyy)

rie C — rexHonoruueckas ce6eCTONMOCTD, P.;
E., — koaddumment skoHoMuyeckoi 3(P(HEKTUBHOCTH KamUTAIbHBIX

Bioxkenuii (E,; =0,5);

H

KC ) K3II — YACJIBHBIC KAIINTAJIBHBIC BJIOKCHHA B CTAHOK U 3JaHHUC COOT-

BETCTBEHHO.
PacueTr 0CHOBHOM U JIOMOJHUTEIBHOM 3apIijiaThl BRIMOJHSETCS 10 Gop-
MyJie

C3 :C‘{°KI[ ‘3H 'RO.Mi
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rne Cy — gacoBas Tapudnas ctaBka pabodero (IpUHUMAETCS MO YCTaHOB-
JICHHBIM Tapu(HBIM CTaBKaM), p./d;

K, — xo3duuueHT, yYUTHIBAIOIIMN JIOMOJHUTENBHYIO 3apIuiaTy U
Hauncnenus (K, =17 );

3y — K03 unmeHT, yuuTHIBaIONIMK oriaTy Hajtamauuka (3 =1,0);
Ko .m— K03 PUIHeHT, yIuThIBAIONINI OTUIaTy pabodero mpyu MHOTOCTa-
HOYHOM o0ciTyxuBanun ( Ky, =1,0).

PacyeT gacoBbIX 3aTpar MO 3KCIUTyaTalluyd padOyero MecTa BBITOJIHSCT-
cs 1o hopmyiie

Caxcn. = Cq.s. 'KM1

rac Cq‘3 — YAaCOBLIC 3aTpaThl HA 0a3oBOM pa6oqu MCCTC (HpHHI/IMaIOTCH I10

MarepualiaM Mpor3BOACTBEHHOU MPAKTUKH), P./U;
Ky — xoadduienT, nokaspiBaroluii, BO CKOJIBKO pa3 3aTpathbl, CBS-

3aHHbIE C pabOTOW NMAaHHOIO CTAaHKA, OOJIbIIE, YEM AHAIOTMYHBIE PACXOAbI
y 0a30BOro cTaHka (mpuHUMaeTcs mo npui. 2 [1]).
VYaenbHble KanuTaJIbHBIE BJIOXKEHUS B CTAHOK PAaCCUUTHIBAIOTCA I10

bopmyie
K. = I—[c : KM 'Cn
c — '
N

rae Il — oTmyckHas 1leHa cTaHka, p.;

Ky — xo3dduruenT, yuuThIBAOIMMA 3aTpaThl Ha TPAHCIOPTHPOBKY
u moHTax ( Ky =11);

Cy — mpuHATOE YKCiIo cTaHKoB Ha oneparuio (Cy =1,0);

N — ro10BOI 00BEM BBIMTYCKa JI€TAJICH.
VYienbHbIe KanuTajdbHBIE BJIOKEHUS B 3JaHUE PACCUUTHIBAIOTCSA TIO

bopmyie

rie  Cpy; — CTOUMOCTD 1 M? MPOU3BOJICTBEHHOM MIONIaAN (IPUHUMAETCS 110
MaTepHaIaM NPOM3BOACTBEHHON NPAKTHKH), P./M?;
[1, — nmomaak, 3aHUMaeMasi CTAHKOM C YYE€TOM MPOXOJI0B, M

Cy — MpHHATOE YKMCII0 CTaHKOB Ha oneparuio (Cy =1,0).
3anuMaemasi cTaHkoM Tuiomans 11, onpenensiercs mo gpopmyre

2.
’
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1_[C = f °K01

rne f — mmomans cranka B miaHe (IIPOU3BEICHNE JUIMHBI M IMUPHMHEL), M2,
K. — KO3(p(QULUEHT, Yy4YHUTBHIBAIOIIUN [OMNOJHUTENBHYIO IPOU3BOJ-
creennyro miomans (K =35 mpu f =24 m?, K=3 npu f =46 »*, K=4
npu f <2 m?).
Texnonornyeckasi ce0€CTOMMOCTh PACCUUTHIBACTCA AJI BCEX ONepaui
o Gopmyre

t
C= (Cs + CBKCH)6_IH5'

DOKOHOMUYECKHH 3(D(PEKT OT BHEAPEHUS MPUHATOIO BapUAHTa TEXHOJO-
TMYECKOro MpOLEecca PACCUUTHIBAETCA MO (popMyIie

o= (3633 _3np)N '

rae  3g,; — IPUBEACHHBIE 3aTPATHI 10 0a30BOMY BapUaHTY TEXIIPOLIECCa,;
3;p — IPUBCCHHBIC 3aTPATHI 10 IPOCKTUPYEMOMY BaPUAHTY.

Pe3ynbTaThl pacueToB MPHUBEICHHBIX 3aTPAT CBOAATCS B TaOMILy (Tabd. 9).

Tab6mauia 9

Pacuer IMPUBCACHHLIX 3aTpaT

THITa C31 CBKCHi KC1 KSH-} C’
Oneparnust Monens cTaHka MHH | P. p. p. | p. [P

ba3oBbIil BapuaHT

010. TokapHas 16K20 7,8
025. CepnubHast 2HS55
Hroro > > Y

IIpoexTupyeMblil BApUAHT

05. Takapnas ¢ UITY' 16K20T1

20. CepmunbHas ¢ UITY  |2P135D2
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Hroro > > X

JIJi OLEHKH TEXHUKO-3KOHOMHYECKON 3(h(PeKTUBHOCTH pa3paboTaHHO-
r'0 TEXHOJIOTHYECKOTO Mpoliecca MOACUNTHIBACTCS 3HAUUTEIIEHOE KOJIMYECTBO
roKasareseid, HO IOCTaTOYHO HArjsiIHOE MPECTaBICHHE O TeXIIpoIecce aa-
0T CIIeAYIOIINe TPapUKH.
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SAKVIIOYEHUE

B 3akimioueHun KypcoBOTO MPOEKTa HEOOXOAMMO KPaTKO OTPa3HTh Ka-
YECTBEHHBIE M KOJMUYECTBEHHBIE PE3yJbTaThl BHIMIOJHEHHON pabOThI, MOJIO-
KUTEIbHbIE U OTPUIATEIbHBIE MOMEHTBHI M TPUBECTH PEKOMEHIAIMH TIO
YCTPaHEHUIO HEIOCTATKOB.
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HPUJIOXKEHUA

IIpuioxkenne 1

OEJAEPAJIBHOE ATEHTCTBO 110 OBPA30BAHUIO

I'ocyaapcTBeHHOE 00pa30BaTENLHOE YUPESIKIACHUE BBICIIETO MPOPECCHOHALHOTO 00pa30oBaHus

«HALIMOHAJIbHBIM NCCJIEJIOBATEJILCKUM
TOMCKUWI INOIUTEXHUYECKUI1 YHUBEPCUTET»

®akynerer MCO
Kadenpa TAMII

HpOCKTI’IpOBaHI/Ie CAIMHUIHOI'0 TEXHOJOTHYECCKOI0 Impomecca

H3roToOBJICHUSA J€TAJIH « »
(TemMa KypcOBOTO MPOEKTA)

[HOACHUTEJIbHA A 3AIIMCKA K KYPCOBOMY ITPOEKTY
0 TUCHUILIMHE « TE€XHONOrusl MAIIMHOCTPOEHUS
KIT TM 151001 I13

(0603HaUEeHUE TOKYMEHTA)

BrimosHun ctyaeHT rpynimsl 3-4311/23 NBanos C.U.
(moamuck, nara) (Pamummus 1.0.)
PykoBoaurens [Terpos H.IL

(TOIKHOCTD, YUeHasl CTeneHb, 3BaHKe) (MOANUCh, Aata) (Pamumus 1.0.)

Tomck — 2010
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Ilpuiokenue 2

OOPMA BJTAHKA 3AJTIAHUSA

®EJIEPAJIBHOE ATEHTCTBO I10 OBPA3OBAHHUIO
FocyI[apCTBCHHOG 06pa3OBaTeJIBH06 YUPCIKACHUEC BBICIICTO HpO(l)CCCI/IOHaIILHOFO 06pa30BaHI/I$I
«HAIIMOHAJIbHBIN UCCJIEJOBATEJIHBCKHAN
TOMCKHUHN NOJUTEXHUYECKUI YHUBEPCUTET»

MammHOCTPOUTENbHBIN (DaKyIbTET
Kadenpa «Texnomnorus aBTopu3supoBaHHOTO
MAaIIMHOCTPOUTEIBHOTO POU3BOACTBA»

SAJAHHUE Ne
Ha KypCOBOM MPOEKT IO AUCUUIUIMHE « T€XHOIOTUs MAIIMHOCTPOCHHUS»

CTYIEHTY
IpyHIbI

TexHomornyeckast 4acTh.
1. Pa3paboTaTh TEXHOJOTUYECKHUMA MPOIIECC U3TOTOBICHHUS JE€TAIN U O(DOPMUTH TEXHOJIO-
THYECKYIO JOKYMEHTAIUIO

2. Pa3zpaboTraTh 1 HAUEPTUTH KapThl HAJIQJO0K Ha OTIEPAIINH:

3. Pa3paboTaTh 1 HAYEPTUTH YEPTEKU U CXEMBI:

O6bem rpadudeckux paboT (YepTEkKH, ICKU3BI, CXEMBI, TEXHOJIOTUYECKAs TOKYMEHTAIIHS)
auctoB popmara Al

CpOK BBITIOJTHCHUS IIPOCKTA

Jara BbIIaun 3a/1aHUS
PykoBoaurens

(monmuck, nata)
3aiaHue K BHITIOJTHEHHIO PUHSIT

(moamuch CTyAeHTA) (mara)
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Onepayus 025: CeepnunsHas c Y1y -
O6opydosarue: CeepnunbHbIl cmaHok ¢ YITY mod. 2P178

| 174

lMpucnocobneHue: YIC
M8

MHempymesmansHas

LJuknozpamma e nnockocmu XY

T1 ceepno yeHmpos.
————— T2 ceepno & 6,6

A\@6,6 — — — — T3 3eHKoeKa KOHUM.

- T4 memyuxk M8
—— = —— T5ceepno @ 11
-------------------- T6 3eHkoeKka mopyos.

Koopduxame! uermpoe omeepcmud

Uuknozpamma no ocu z

DS
T1 Ceepno uenmpoeounoe J4

Gé1 7 8 9 10
ANI/N)AN

T4 wemvux M8
G4 G54 ™
9 10 7

T5 coepno & 11

20y

615,/ 375,

Touku X, Mm Y, Mm T6 3ewxcaxa mopueeas
1 37,5 -64,95 5 ~
2 37,5 -64,95 52 i
3 -75 0 Gs2
4 -37,5 64,95 ol
5 a37.8 64,95 cz;ag  yr a2
6 75 0 A AN A A e |
7 61,5 -37,5 '
8 -28,5 -37,5
9 -28,5 375
10 61,5 37,5

Cxema Hanadku fhaces
ceepnunbHo20 cmaxka ¢ Yy
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A= J5-07¢ o
2 5010026 Aor= 5925
Ay =7tar My=f207 Ap2=50-5¢
Onepanus Icku3 ITepexoant
1. ToxapHO-peBOIbBEpHAs
b ; 1. TlogpesaTts Tope,
_>. = 7 g BBIIEPKAB pazMep 57 o74.
4-/7/‘ ”j/.’z‘ =/eas 2. Touuts packy
“} 'y
~ 1. TTogpesats Toper,
. P BbIAEpAKAB pazmep 55,2_03.
) S : . 2. ITompesatsb TOpe,
2. Toxapro-peBOMbEEPHAS 5 AM'J:?-:W BBIIEpKaB pazMep 30:0,1.
I ;’?;;_';:;“ 3. Tounts dacky
3. Tepmuueckas 1. Saxam,
P 2. OTnycTuTh
o] W Aes=02t005

4. KpyrmonumngopansHast

©e

1. Hlnudosate TOpET,
cHsiB ipuyck 0,200

5. IlmockonutndoBaibHas

F 22525

Ass
<

ne

24y 4

1. Hlmmdosats Toper,
BhIIepKaB pasmep 300026
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Ombepemuan
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CpaBuenne kBautTeroB |1SO ¢ kiaaccamu Tounoctu 'OCT mis pazmepos 10 500 mm

Hasnauenue nonyckos
IokazaTens | pa koHnEBbIC g:olgiﬂfggzii Ha pa3Mephl CONMPSITaeMbIX JIeTallei Ha HEOTBETCTBEHHBIE
MEpBI JTUHBI — (nmst 0O6pazoBaHMs TOCAIOK) pa3Mepsl (OOJIBIINE TOTTYCKH )
at — — 7110 [16]| 25 40 64 | 100 | 160 | 250 | 400 | 640 [ 1000 (1600 (2500
KBanurer
ISO -(01j0|1(2]| 3 4 |5 6 |7 8 9 10 | 11 | 12 13 (14 | 15| 16 | 17 | 18
N 02({03|04|05(06| 07 | 08 |09 1 |2 | 2a 3a | 4 |—-| 5 |—-| 7 8 9 10 | 11
£ |OcHOBHOE
8 OTBEPCTHE
o J— J—
=
2
g
ES:HHOBH°“020304050607 08 | 1| 2 |2a] - ~ 3|4 |-|5|-|7|8| 9 |10]1

"Yucno eaunnn gomycka.

2 Knaccel Tounoctd 1o OCT 171 0CHOBHOTO OTBEPCTHS U OCHOBHOTO Bala.
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Knaccuduxkanus 1onyckoB GpopMbl U PACcioIOKeHHUs MOBEPXHOCTEH U MX OCei

I'pynna Homyck 3Hak I'pynna Homyck 3naK
JOMYCKOB J0MYCKOB
IIpssmonuuenHOCTH — PamnansHoro OueHus
3 / /
i ITimockoctu TopueBoro OueHns /
15
& O =
g Kpyrnoctu =
S 2 Buenue B 3ajaHHOM HaIpaBICHUU
= S
S Humuaapuanocti =
= S
=
— g
Ipodus npomoTsHOTO CeUSHUS — o [MomHOTO pagraIbHOTO OUECHUS
=
I // 2
apaJuIeIbHOCTH 2
J_ By [MomHOTO TOpLIEBOTO OMEHMUS f /
= [eprienauKyIApHOCTH %
2 zZ g
§ Haxmona S
=
S @ dopmbl HHOTO I I
S @ 2 OPMBI 33J[aHHOTO TIPOQHIT N\
g CoocHocTH =
= S
= —
= —— E
3] CHMMETPHYHOCTH - >
= &)
S D 7N
= ITo3unnonusIi DopMBI 3a/1aHHOM TOBEPXHOCTH

Ilepeceuenue oceit
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3Ha4YeHus JOMyCKOB 715l pa3mMepoB 10 S00 MM

NurepBan KBanurersl, nonycku, Mm
pasMepos,

MM 01 0 1 2 3 41 5 6 7 8 9 10| 11| 12| 13| 14| 15| 16| 17
Ho 3 0,3 0,5 0,8 1,2 20| 3| 4 6 10| 14 | 25| 40 | 60 | 100 | 140| 250 | 400 | 600 | 1000
c3 106 0,4 10,6 10| 15| 25 | 4] 5 8 12| 18 | 30 | 48 | 75 | 120| 180| 300 | 480| 750 | 1200
c6 1010 0,4 10,6 10| 15| 25 | 4| 6 9 15| 22 | 36 | 58 | 90 | 150 | 220| 360 | 580 | 900 | 1500
cl0 mo 18 0,510,8 12| 20| 30 | 5|8 |11 | 18| 27 | 43| 70 | 110| 180| 270 | 430| 700|1100y 1800
cl8 mo 30 0,6 [1,0 15| 25| 40 |69 |13 | 21| 33| 52| 84| 130| 210| 330 | 520 | 840|1300] 2100
c30m050 | 06110 15| 25| 40 | 711 |16 | 25| 39| 62 | 100| 160| 250| 390 | 620 | 1000| 1600 2500
c501080 | 0,8 (1,2 20| 30| 50 8|13 (19 | 30| 46 | 74 | 120| 190| 300 | 460 | 740 | 1200y 1900| 3000
c80 10120 | 1,0 (1,5 25| 40 | 6,0 (10| 15 | 22 | 35| 54 | 87 | 140| 220| 350 | 540 | 870 | 1400/ 2200| 3500
c120 o 180 | 1,2 |2,0 35| 50| 80 |12 18 | 25 | 40 | 63 | 100| 160 | 250| 400 | 630 | 1000| 1600|2500 4000
c 180 1o 250 | 2,0 3,0 45| 7,0 | 10,0 | 14| 20 | 29 | 46 | 72 | 115| 185| 290 | 460 | 720 |1150| 1850 2900| 4600
c250 n0o 315 | 2,5 4,0 6,0 | 80 | 120 |16| 23 | 32 | 52 | 81 | 130| 210| 320| 520 | 810 | 1300| 2100|3200 5200
c 315 o400 | 3,0 |50 70| 90 | 13,0 (18| 25 | 36 | 57 | 89 | 140| 230| 360| 570 | 890 | 1400( 2300/ 3600| 5700
¢ 400 mo 500 | 4,0 |6,0 8,0 | 10,0 | 150 | 20| 27 | 40 | 63 | 97 | 155| 250 | 400| 630 | 970 | 1550| 2500/ 4000 6300

Ilpumeuanue. g pazmepoB 10 1 Mm kBanuteTsl OT 14-10 10 17-r0 HE MPUMEHSIOTCSL.
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Kpanmudpuxkamms 6a3

Knaccughukayus 6az
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N306paskeHust onop, 3aKMMOB U YCTAHOBOYHBIX YCTPOUCTB
(IT'OCT 3.1107-81)

O0o3HaueHus HA BUIAX

Haumenoanue Cunepenu, c3aau \ Ceepxy \ CHu3y
Onopsl
HenonpuxHas 50° 5
!
“ lz:_f O
10
[ToaBuxHas ~
‘5 10
ol
[LnaBarormast 10
Pow | [y O
Perynupyemas P6 )
2 N \ ) !
AR [(-) = j: ;
10 M l
-t 8
3a>KMMBbI
OIMHOYHBIN ¢ 3
) e
- ‘ l ©
JIBOiHOM S
r | /9 | &—0C
Ry ]
A
Y CcTaHOBOYHBIE YCTPONCTBA
HenonuxHb1i 5
LEHTP
S
Bparmaroruiicst @3
LEHTP _\QQ\ _ _

[ImaBaromumii HEHTP

R3
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OkoHuyanue TadI.

HaunmenoBanme O003HauyeHNs1 HA BUIaX
Cnepenn, c3aau Caepxy CHu3sy
HuwmHaapryeckas
OIpaBKa
<N\
10
[[TapukoBas
(ponukoBas)
oIpaBKa
U
@3
IToBogKOBBII " 3
MaTpPOH

* JlomyckaeTcst ynpoIlieHHoe Tpadudeckoe n300paxeHue

v m it
VA
E

o
—
\

O603HaueHus GopMbI pabOUHX IMMOBEPXHOCTEH OIOP, 3AKUMOB,
ycraHoBo4HbIX yctpoiicts (I'OCT 3.1107-81)

®opma IOBEPXHOCTH

0O0o3HaueHud

IInockas

3

Pudnenas, pe3pOoBas, nuinienas

5
-

T
o~
6 |

Cdepuueckas

R15

I_[I/IJ'II/IHIlpI/I‘-IeCKa}I, mrapoBas

@3
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OkoHyanue TadI.

®opMa IOBEPXHOCTH O6o3nauenus

by

IIpu3maruueckas ]
2 L

Konnueckas | j

PoMOwnueckas My

TpexrpanHas DR

HpI/IMCpI)I HaHeCEeHUs 0003HaYCHUH KPCILICHUA Ha CXCMaX

Buna kpensienus 0O0o3HaYEeHNA
B HemoaBM)KHOM TJIaJIKOM IIEHTPE -——-—-—<
B pudnenom nientpe -_.__..____<
B maBaromem neHTpe -——-b._q
Bo Bpamatomiemcst neHTpe

B o0parHOM Bpamaromemcst eHTpe . ___§
¢ pudIIeHO MOBEPXHOCTHIO

Lr
I._l

B noBogkoBOM naTpoHe \

C INOABMKHBIM JIFOHETOM

P

73




Bua kpensienust

O0o3HaueHud

C HCITIOABHXXHBIM JIFOHETOM

Ha nunuuaapudeckoit onpaske

LIO\/
AN,

Ha xoHMueckol poJIMKOBOM OIIpaBKe

S N7

Ha nanrosoit onpaske

Ha pe3b00Boii onpaBke e
o o~ 1O
C Hapy>KHOU pe3b0oit '
Ha mmuneBoii onpaBke AL
AR
T

Ha perynupyemoin onope
co cheprudecKoil BBITYKIOH OBEPXHOCTHIO

B nHEeBMaTHYeCKOM 3a)KHME
¢ pudeHOi MOBEPXHOCTHIO

B tuckax c IMHEBMOIIPUBOAOM
C MPpU3MATHYICCKUMHU FY6KaMI/I

B koHAYKTOpE C HIEHTPUPOBAHUEM

Ha [WIMHAPUYECKUH NaJlel] C yIIOPOM Ha TpU
OIIOPBI U C AJIEKTPOIPHUBOIHBIM YCTPOMCTBOM
JIBOMHOTO 3a)KMMa, UMEIOLIUM c(hepryecKkue mo-
BEPXHOCTH

NN

1

B TpexkynaukoBOM MaTpoHe ¢ yIopoM
B TOpEI] C NMOKMMOM BpaLIatOIINMCS
LEHTPOM U C MOJABHKHBIM JIIOHETOM

B xoHHueckoit onmpaBke ¢ THAPOTIACTOBBIM
32KUMHBIM YCTPOUCTBOM C YIIOPOM Ha puduie-
HYIO TIOBEPXHOCTH TOPIIA U C MOHPKUMOM Bpa-
HIAFOIIAMCS IIEHTPOM

Ipumeuanus:

1. JlomyckatoTcst OTKJIOHEHHS OT yKa3aHHBIX pa3MepOB H300paKeHHs.

2. O603HaueHme (GOpMBI pabOUNX MOBEPXHOCTEH HAHOCST ClIeBa OT 0003HAYEHHIS YCTPOHCTBA.

3. KonnvecTBo To4eK NPHIOKEHNUS 3aKMMHOM CHIIBI 3aITHCHIBAIOT apabckoii mudpoit crpasa ot H300paxeHns

3aXXKuma.

4. Bug yctpoiicTBa 3a)xuMa 0003HA4YaI0T MPOMKCHOM OYKBOH ClieBa OT ero 0003Ha4YeHHs, HApUMep MTHEBMa-

tuueckoe (P), ruapasiuueckoe (H), runpormnacrosoe (I'), anekrpuueckoe (E), anexkrpomarautnoe (EM).
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OGo3HAYEHHS TAPAMETPOB IIEPOXOBATOCTH MOBEPXHOCTH HA YEPTEXKe AeTaleil 0603HAYAIOT OHIM U3 YeTHIPEX 3HAKOB. 3HAK 1\  006O03HAYaeT, uTo Tpebo-

BaHHs K BULY O6pa60TKI/I HC YCTAHOBJICHBI. 3Hak v 0603Ha‘IaCT, qTo 06pa60TI<a JAOJDKHA BECTUCH € YJAJICHHUEM CJIOA METalljia. 3HaK ?,— HCIOJb3YIOT JISL yKa3a-
HUS HA TO, YTO NOBEPXHOCTH ObLIa 06p330BaHa 0e3 yaajiaeHus CJj10od METajlila UJIM OHa BOO6H.I€ HC O0JIKHa 06pa6aTLIBaTBC$[. B OonpimHCTBE CJIy4acB I1OKa HUCIIOJIb-
3YHOT OJJHO 3HAYUCHUC I1apaMeTpa.

B Poccuu cranmaptr3oBaHbl 6 apamMeTpoB ( Ra, RZ’ RmaX' S, Sm ,tp ); B Utanuu u Ascrpuu, Ucnanuu — 7; CHIA u Benukobpuranuu — 2; B Snonun — 1;

BO q)paHIII/II/I n H_[Beﬁuapnn —10, OJHAKO IMapaMeTp HmIEPOXOBATOCTU Ra — CTaHAAPTU30BAH IMPAKTHUYICCKU BO BCECX CTpaHaX. Ha BTOPOC MECTO «I10 IMPU3HAHUIO»

MOJXHO IMOCTABUTL IMapaMeTpPhI RmaX n RZ .
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HarnmMeHoBaHHe TEXHOIOTHUYECKUX OTIEPAINiA U TIEPEXO0IOB.
Oneparu 00padotku peanueM ('OCT 3.1702—79%)

Homep HaumenoBanue Homep HaumenoBanue
orepanuu onepanum onepanuu onepanuu
01 ABTOMaTHO-TMHEHHAsS 44 BepTtukanbHo-pactouHas
02 ArperarHas 45 ["opu3oHTaIBEHO-pacTOUYHAS
03 JlonOexHas 46 KoopauHaTHO-pacTouHas
04 3y0o0n0exKHas 47 Bonronapesnas
05 3y003aKp YISO Aast 48 TalikoHapesHas
06 3yboHakaTHas 49 Pe3nOoHakaTHas
07 3yboo0KaThIBarOIIas 50 BepTHkanbHO-CBepInIbHAS
08 3ybonprpabaThIBarOIas 51 I"opH30HTAILHO-CBEPIIHIIbHAS
09 3y0onpuTHPOIHAS 52 KoopaunaTHO-CBepIMIIbHAS
10 3y0onpoTsuKHas 53 PannanbHo-cBepInIbLHAS
11 3ybocTporajipHas %4 CBepiuJIbHO-1IEHTPOBAJIbHAS
12 3yboTokapHas 55 ITonepeyno-crporaibHas
13 3y6odpesepHas 56 [TpoosbHO-CcTpOTaNIbHAS
14 3y00XOHUHTOBAJIbHAS 57 ABTOMaTHAas TOKapHast
15 3y0Oo1IeBUHIOBAIbLHAS 58 BasnblierokapHas
16 3yoonumdoBanbHas 59 JloGoTokapHas
17 CrieninanbpHast 60 Pe3nboToKapHas
3vy0000pabareiBaroIas
18 Hnuuenakaruas 61 CrenmanbHas TOKapHas
19 IInunecrporaibHas 62 ToxkapHo-0OeciieHTpoBas
20 HlnunedpesepHas 63 TokapHO-BUHTOpE3HAas!
21 KomOuHMpOBaHHAs 64 TokapHO-3aThLIOBOYHASI
22 Bubpoabpa3uBHas 65 TokapHo-KapyceJbHas
23 ["anToBKA 66 TokapHO-KOMMPOBaJIbHAs
24 JloBo10YHAas 67 ToxkapHo-peBoIbLBEpHAas
25 OnuiaoBo4uHas 68 Topuenoapes3Has
LIEHTPOBAIbHAS

26 [lonmupoBanpHas 69 bapabanuo-bhpesepHas
27 [IputupouHnas 70 BeprukanbHo-¢hpe3epHast
28 CynepbuHunIHAs 71 ["opu3oHTaIBHO-hpe3epHas
29 XOHUHTOBaJIbHAS 72 ['paBUpOBaIbEHO-PpE3epHAs
30 AOpa3uBHO-0Tpe3HAs 73 KapycensHo-(ppesepHas
31 JleHTOUHO-OTpE3HAs 74 KonupoBansHo-(hpesepHas
32 HoxoBouHO-0Tpe3Hast 75 [IpogonsHO-ppesepHas
33 [TunoorpesHas 76 Pe3pbodpesepras
34 TokapHO-0Tpe3Has 77 CrnenuanbHas  pe3epHas
35 Dpe3epHO-0Tpe3Has 78 YHuBepcanbHO-(hpe3epHast
36 Pacrounas ¢ UITY 79 ®dpe3epHO-TIeHTPOBATbHAS
37 CsepymnbHas ¢ UITY 80 IImoHounO-hpe3epHast
38 Toxkapnas c UITY 81 becuenTpoBo-tirdoBanbHas

76




OkoHyanue Tadl.

Homep HaunmenoBanue onepauuu Homep HanmenoBanue onepauuu
onepaiyu onepanuu

39 Opesepnas ¢ UITY 82 Banb1enundoBaibHas
40 [mudosanehas ¢ UITY 83 BuyTtpunumdoanpHas
41 BeprukaapHO-IIpOTKHAS 84 3arouHas
42 ["opu3oHTaIBEHO-TIPOTSIKHAS 85 KapycenpHo-nummdoanpHas
43 AJMa3zHO-pacTo4Has 86 KoopauHaTHO-1IUIH(OBaIbHAS
87 KpyrnonumdosanpHas 92 TopuenundoBaipHas
88 JlenTouHO-1UIM(OBaAIBHAS 93 I{enTponudoBaabHas
89 O6aupoyHO-UTMGOBATBHAS 94 [InmudoBanbHas cienuaibHAs
90 [TnockommudoBanbHas 95 [IInmudoBanbHO-3aTHIIIOBOYHAS
91 PesnOommudoBanbHas 96 [InmuuenutudoBanbHas

77




8.

Ipunoxenne 30

[TpuMepsI IOTHOM M COKPAIIICHHOM 3aIiCH COJIEP KaHus TIEPEX0/I0B 00pabOTKU pe3aHneM
U rpadraeckoro nzoopaxkeHust oopadareiBaeMbix moBepxHocteit (COCT 3.1702—79%)

IMonHas 3anuch mepexoaa IcKku3 CoxkpameHHasi 3anich mepexoaa Icku3
Tounts (mmgoBate, TOBECTH, 1 Tounts (¢ oBate, T0BECTH, 1
MIOJIMPOBATH U T. 11.) KAHABKY, MIOJIMPOBATH M T. I1.) KaHABKY 1
BEIIEpKUBas pa3mepsl 1-3 j

kS
—t
3 7 d l
® @
Tounts (LUTMGOBATH, IPUTEPETD, O . R % Tounts (1TMGOBaATH, IPUTEPETD,
MIOJIUPOBATH U T. I1.) BHITOUKY, — MOJIUPOBATH U T. I1.) BHITOUKY 1 - %
BbIIEpKUBast pazmepsl 1-4
LS
e
b
@-
5]
Touuts (mundoBaTh, oK Touute (uuTH(OBATH, IPUTEPETH U T. II.)

IIPUTEPETH U T. 1.) KOHYC,
BBIJIep>KUBast pa3mepsl 1 u 2

KoHyC 1




6.

[Iponomxenue Tadm.

IMonHas 3anuch mepexoaa IcKu3 CoxpameHHasi 3anuch nepexoaa Icku3
Hapesats (ppesepoBaTh, HaKaTaTh, Hapesats (ppe3epoBath, HaKaTaTh,
nu$oBaTh U T. 11.) pe3b0y, 1 LS ndoBath U T. 11.) pe3nly 1
BBIIEpKUBast pasmepsl 1 u 2
T -
L

LlentpoBath TOpeEL,
BbIIepKUBast pa3mepsl 1-4

Lentposats Toper 1

NN | Mot
2181 -
NN AN ]
L
4
PacTounts (3eHKEpOBaTh, 1 PacTounts (3eHKEpOBATH, 7
uudoBaTh U T. 11.) OTBEPCTHE, nuudoBaTh | T. I1.) oTBepcTHe 1
BBIICP)KUBAsI pasmepsl 1 u 2 W//// G
b — o p—e A~
777777 77777
2 L
PasBepHyTh (pacTounTh, PasBepHyTh (pacTounTh, @
3€HKepOBaTh U T. I.) KOHUYECKOE ) )7 i 3€HKepOoBaTh U T. I1.) OTBepcTHE 1 IIII 772,
OTBEPCTUE, BBIIECPKUBAs ©
pasmepsnl 1-3 G ///////l/////l s rrres
2 [
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[Iponomxenue Tadn.

IMonHas 3anuch mepexoaa IcKu3 CoxpameHHasi 3anuch nepexoaa Icku3
Pacrounts kaHaBKy, @ Pacrounts kanaBky 1 7
BBIJIEpKHBas pazmepsl 1-3 7,

o 7
! /A=
vt / 2
L i AN,
O o
Hapesats (1mgoBath, @ Hapesats (1unoBaTh, JOBECTH H T. 11.) 1
JIOBECTH U T. I.) pe3b0Y, Y, pe3poy 1
BBIIIEp)KUBast pazmep 1 " s m‘

[Moapesats (uudoBaTh,
MIOJIMPOBATH U T. I1.) TOPEI]
OypTHKa, BBIIEpXKHUBast pasmep 1

—

Bl

[Monpesats (mudoBaTh,
MOJIMPOBATH U T. I1.) TOpew OypTHka 1

O

||

t

Crporarts (¢ppe3epoBartsb,
¢ oBaTh U T. 11.) TOBEPXHOCTS,

Crporarts (¢pe3epoBarsb,
nuM¢oBaTh U T. 1) TOBEPXHOCTS |

©

BBIIIEpXKHBas pa3mep | ]
b =
nudorare (PppesepoBarts, l HInmudosats (Pppeseposarts, [
CTpOTaTh M T. I1.) YCTYII, @ @ CTpoOrath U T. 11.) ycTyT 1
BBIIEp>KHUBas pa3Mmepsl 1 u 2
.
b <




[Iponomxenue Tadn.
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IToanas 3anuch mepexoaa Icku3 CokpameHHasi 3anuch nepexoaa Icku3
[IporsuyTh (CTpOTaTH, b 1L [IpoTsHyTH (CTpOTaTh, hpe3epoBaTh, 7 bl
(dpe3epoBaTh, NUIMGOBATH U T. I1.) ! @ nunoBaTh U T. 1) ma3 1 O\
a3, BeICpKUBast pasmepsl 1-3

& <]
| !
3
®pe3epoBarh IIOHOYHBIN Ma3, A-A A ®peszepoBaTh MMOHOYHBIN TTa3 1 A
BBIJICP)KUBAs pa3mepsl 1-4 — A—-A l‘
b li by

b
RS
N
®

[poTtsiayTh (Ppe3epoBatk) nas, & l 3 [potsuyTh (Pppe3epoBars) nas 1 ly
BBIJICP)KUBAs pazmepsl 1-4 @ @




[Tpogomxenue Tabdi.

IMonHas 3anuch mepexoaa Icku3 CoxpameHHasi 3anuch nepexoaa Icku3
®pesepoBath (uoBaTh, b ®pesepoBath (MudOBATH, b
MOJIMPOBATH H T. 1.) TOBEPXHOCTH, ] B 2 MOJIMPOBATH H T. 1.) - @
BBIJIEPXKHBas pa3Mepbl 1-3 MOBEPXHOCTH 1 1 2 ] N

s =, = =

®pesepoBath (MUIH(OBATS, b ®pezepoBarth (TG OBATH, b

MOJIMPOBATH U T. 11.) OOKOBBIE . 0 MOJIUPOBATH U T. I1.) R o
MMOBCPXHOCTHU LIJIUIICB, IMOBCPXHOCTU LHIJIMIICB 1
BbIIEp)KHBas pa3mep |

8

Hapesats (¢pesepoBaTts, t Hapesats (dpesepoBatsb, t
nudoBaTh | T. I1.) YEPBSIK, i oBaTh U T. I1.) YepBAK 1
BBIJICP)KUBAs pazmepsl 1-4

S| & &} LS —

[IpoTsaHyTh (10IGUTH) HLTUIIHI, [potsnyTh (0AOWTH) ILTHIE 1

BBLJIEPXKHBAast pa3Mepsl 1-3
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OkoHyanue TadI.

IMoanas 3anuchs nepexoaa

CoxpalueHHasi 3alIUCh Mepexoia

®dpesepoBath (TOTOUTE,

CTpOTaTh, MPOTSIHYTh, 3aKPYTIIHTH,
HICBUHTOBATH U T. 11.) 3yOb,
BEIZICP)KUBas pa3Mepsl 1-4

®dpesepoBath (TOIOUTH, CTPOTATh,
NPOTAHYTH, 3aKPYTJINTh,
LICBUHTOBATH U T. 11.) 3yObs |




Ilpuioxkenne 31

[TpumepHBIe MapIIPyTHl 00PAOOTKH HAPYKHBIX
ATUHAPUYECKUX TTOBEPXHOCTEH

IlocenoBaTeIbHOCTH ONepaMu MPU 00PadoOTKe 10 KBAJIUTETA

jT14...jT12 jT11...jT10 jT9...jT7
1,2,30
40, TO
11
4 TO, I
1, 2,3 On, Ou
B 1,20, 10
h 4 Om, Ou, TO
4 Om, TO, I
1,2,3 Omn, Ou, OT
1,2 0O, I
< < 1 I, g
40, TO, I
4 Hm, TO, I
3 Om, Oy, 110
< < 3 O, ITom, ITou
3 Omn, Oy, OT

3 On, Owu, Ilon, I1Ou
3 On, Oy, O, Iloy, IIOT
4 Omn, TO, W, T, ITO

O06o3Havenust: O — obraunBanue, 111 — numdoanue, /| — 1oBoKa, 1 — IpeABapUTENHHOE,
Y — YUCTOBOE, T —TOHKOE; 1 — He3aKaJIeHHbIC CTaM, 2 — Yyr'YHBI, 3 — I[BETHBIC METAUIBI
¥ c1u1aBbl. [omy>KUpHBIM IpUGTOM BBIZIENEHBI Oreparii, (GOPMHUPYFOIME OTPEIHOCTH PACIIo-
JIO’KEHHS TIOBEPXHOCTEN
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[Tponomxenue Tad.

jT6 iT5 jT4...jT3 I+

4 Om, Oy, TO, 4, C ©
4 O, I, TO, Iy, IIT, C =
40, In, TO, Iy, /T o
3 Om, Oy, OT s

1 On, Oy, Iln, Iy, Cm, Cu
4 Om, Ou, TO, 14, Cu S
< 4 Om, Oy, TO, Iy, T, 1 B
4 Omn, Oy, TO, Iy, O, Ju s

4 11, TO, Iy, Cn, Cu

4 Om, Ou, TO, Iy, a
LT, o, du, Jt =
< < 4 111, TO, 1114, %
T, [, Ju, It S

IO — mommporanue, C — cynepurmmupoBanue, TO — tepmudeckas oOpaboTka,
I* — mepoxoBatocth Ra, Mkm, 4 — 3akaneHHbie ctanu. [lomyKupHbM MpUQTOM BbIIE-
JICHBI OTTepaIyn, (POPMHUPYFOIIIE TIOTPEITHOCTH PACTIONOKEHHUSI TOBEPXHOCTEH
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[Iponomxenue TadiI.

ITocsienoBaTebHOCTD ONepannu Npu 00padoTKe 10 KBAJINTETA

jT14...jT12 jT11...jT10 jT9...jT7
1,2.3,C
1,2,3,3
1,2, 3, PT
4C, TO
43, TO
4 PT, TO
1,2,4,C,3,P
1,2,3,C, 3, PT
) 1,2,3,C,PT, P
< 4C,3,TO, I
4 C, PT, TO
4 31, 34, TO, III
(1,2,3,PY, P
1,2,3,C, 3, Pn, Pu
1,2,3,C, PTo, PTu
1,2,3,C, 3, A
: : {1,230
4 C, PT, TO, III
4 PTn, Pu, TO, LI
4C,3, TO, I
L4 PY, TO, X

A

A

A

O6o03nauenus: C — crporanue, @ — ¢ppeseposanue, I1 — mporsarusanue, O — o6TaunBa-
Hue Topuos, 1 — mmndosanue, 1116 — mabdpenne; 1 — He3akaleHHbIE CTaIH, 2 — UYTY-
HBbI, 3 — [[BETHBIE METAJUIbI U CIUIaBbl. [lomy)KupHBIM MIpH(TOM BbIIEIEHBI oneparyy, (Gop-
MUPYOILHE NOTPEIHOCTH PACIIONIOMKEHHs IOBEPXHOCTEN

86



OkoHyanue TadI.

ITociienoBaTebHOCTD ONepannu Npu 00padoTKe 10 KBAJINTETA

jT6 iT5 jT4...jT3 =
1,2,3, PY, Pr, Pu 4 PT, TO, I, X, [T
1,2,3C,3, P, Pu 4C,3,TO, L X, ]I
1,2,3C,3,APn, APu |4 C, 11, TO, X, Xu
1,2,3 PT, Apn, APu | 4PY, TO, X, ]I =
1,2,3C, 3,11 4C,PT, AP, TO, X, I K
4 PT, TO, LI, X e
4C,3,TO, U, X
4C, I, TO, X
4PY,P, TO, X
(|2 Py, X, I, Ta 4 PY, P, TO, X, Jdm, a
2C,3,TO, X, I, du 4C,3,P, TO, O, Ju
4PY,P.TO, X, In, Iu | 4 C,I1, TO, X, I, Ju S
< <|4C,3, TO, An, u 4 PT, AP, TO, Tn, T4 ¥
4C, 11, TO, X, [ 4 C,PT, AP, TO, X, I, Tu | S
4 PT, AP, TO, [, Ta
4 C,PT, AP, TO, X, I
(4 Py, P, TO, X, Jn, du, At |
4C,3,P, TO, A, Ju, It E
< < «— {4 C,II, TO, X, Ou, du, At ¥
4 PT, AP, TO, i, 11, At | €

4 C,PT, AP, TO, X, Jlu, JIr

[1O — monuposanue, [ — noBoaka, TO — repmuueckast 00padoOTKa, T — IPeIBAPUTEITb-
HO€, Y — YUCTOBOE, T — TOHKOE; 4 — 3aKkaneHnHble crany; [II* — mepoxoBarocts Ra, MKM.
[MomyxupHbM IPHGTOM BBIIENIEHBI OMEpaIyy, (POPMUPYIOIINE TTOIPEITHOCTH PACTIONOKEHUS

TIOBEPXHOCTEN

87




[TpumepHBIe MapIIpyThl 00PaOOTKH MIOCKUX MOBEPXHOCTEH

IlocaenoBaTebHOCTD onepanuu nmpu oﬁpaﬁoTKe J0 KBAJIUTETA

jT14...jT12 JT11...jT10 JT9...JT7
1,2,3C
1,2,3®
1,2,30
4C, TO
4 ®, TO
40, TO
1,2,4 TO, HIn
1,2,3 ®n, @y
P ) 1,2 @, I
) 4 @, TO, Iln
4 C, TO, I
4 0, TO, llIn
1,2,3C, 11
1,2,30, 11
< P 1,2 @, Iy
b 114 C, TO, 4
4 @, TO, Hu
40, TO, Iy
3 ®n, @y, [Tou
3 Om, Owu, Ilou
3 @, Py, 1oy, I[1OT
3 Om, Owu, Iloy, ITot

O6o3nauenust: C — crporanue, @ — dpesepoBanue, I1 — nporsarusanue, O — o6TaunBaHue TOp-
1oB, 111 —mmadosanue, 1116 — mabpenue; 1 — He3akaeHHbIE CTANH, 2 — YYTYHBI, 3 — IIBETHBIC
MeTaJUIbl U cIviaBbl. [1omy>kKupHbIM IIPUQTOM BbIIENEHBI ONepaliky, (GopMUPYIOIIHE MOTPELIHO-
CTH PacCIIONIOKEHHsI TOBEPXHOCTEN
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OkoHyanue TadI.

ITocsienoBaTeqbHOCTD ONepanuy Npu 00padoTKe 10 KBAJINTETA

jT6 iT5 jT4...jT3 11|

*

1,2 @, by, [y v
3 dn, @y, 10 ¥
4 dn, Gy, TO, Ly a

4 Omn, Oy, TO, 4

1,2,3C, ®dr, 1110 4 C, TO, Iy, T, [T
1,2,3 ®n, @, 116 4 @, TO, Iy, I, /I

1,2 ®n, Oy, Iy, TI0 | 4 @, ln, TO, [y, M, J =
4 @n, Ou, My, J] 4 O, U, TO, Iy, T, /T o
4 C, @r, TO, Iy, ]I S
4 @, TO, o, Hu, [
4 O, tn, TO, Iy, [
1,2 @, o, Iy, T, [I0 4 C, TO, o, g, T,
4 C, TO, I, g, T I, da -
+— <[ 4O, TO, ln, Ty, T 4 ©, TO, I, [Ty, T, S
4 ©, TO, ln, Ulg, T, A [, Ja o
4 O, TO, lm, Iy, T, T ¥ O, TO, I, IIIy, T, =
I, JTua
4 @, TO, n, v, Jdo, Ja
(4 C, TO, IlIm, Iy, I,
A, [Tu, [Tt =
< < 4 @, TO, I, Iy, [T, | <
Jn, Tu, At Q
4 O, TO, I, Iy, /I, S
\u, A1

[1O — momposanue, [ — noBojaka, TO — Tepmudeckast 00paboTKa, I — MPEABAPUTEIBHOE,
9 — YUCTOBOE, T — TOHKOE; 4 — 3akaneHHsle cranu; II* — mepoxoBarocts Ra, MKM.

[NomyxupHbM 1IPrGTOM BBIZIENIEHBI OTepariy, (JOPMUPYFOIIFE TTOTPEITHOCTH PACTIONIOMKEHHS
TIOBEPXHOCTEN

89




Ipuioxenne 32

To4HOCTB pa3MepoB, IIIEPOXOBATOCTH IOBEPXHOCTH
U TTyOnHA Te(EKTHOTO CJIOS IPH 00pabOTKE pe3aHneM

Metoas! Ksajurer IllepoxoBarocTh I'imyonna

00padoTKH TOYHOCTH noBepxHoctu Ra, | medexTHoro cios,

pe3anuem MKM MKM
ToueHue U pacTaurBaHUe:
yepHosoe 11+14 5+40 20+120
yucmogoe 10 25+5 2030
MOHKOEe 78 0,32+0,63 5+10
®pesepoBanue
U CTPOTaHUeE:
uepHogoe 11+12 10+20 50+100
yucmogoe 811 1,25+5 2050
MOHKOE 79 0,63+1,25 10+30
CaepiieHue 12 5+20 25+70
3eHKepoBaHUe 11 5+10 25+40
PasBepreiBanue:
0OHOKpAmHoe 10+11 1,25 15+25
08YXKpammuoe 8+9 1,25 5+10
MOUHOE U PYUHOe 5+7 0,63 3+5
IIpotsruBanue:
BHYmMpeHHee 8+11 2,5 15+25
HAPYJICHOE 8+10 1,25+5 10-50
[nudosanue:
npeogapumenbHoe 9 1,25+2,5 20
YUCmoesoe 68 0,63+1,25 5+15
monxoe 5+6 0,16+-063 3+5
[TomupoBanue 0e3 pa3mMepoB 0,63+1,25 5+15
CyneppuHHUIITHPOBAHUE TO Ke 0,16+0,63 3=5
XOHUHTOBaHUE TO K€ 0,04+0,32 3+5
JoBonka 5 ¥ TO4HEe 0,01+0,32 0+5
(mpuTHpKa)
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Ipunoxenne 33

Pacyer npunmyckoB Ha 00padoOTKY U NMpeiebHbIX pa3MepoB
10 TEXHOJIOTMYECKUM Iepexoaam

JleTanp «1ecTepHs BeIoMast HWINHAPUYECKASD)
3aroToBka — ropsiyasi ITaMIlOBKa Ha MoJjoTax. Marepuai — ctans 18-1T

TexHonoruueckue onepanun OnemeHThl ** IIpenenbHble IIpenenbuble
U Iepexo/ibl 00pabOTKH IeMEHTapHbIX IIOBEPXHOCTEH MIPUITyCKa B MK é pa3Mepsl B MM 3HA4YCHUSA
s m IIPHITYCKOB
H T e > g Hau0. | Haum. | 7 Zni
a a |Pa B = = o max min
B & = B MK B MK
m
T oy | B s
£ = 0 %=
= = ¥
E om = S
o] [} >
=N N =
s E |2 S
aS A =
1 2 3 4 5 6 7 8 9 10 11 12
Hapy>xnas moBepxHocTh quamerpom 300, 28 MM
Pa3smeps! 3aroToBKU - - - - - 303,065| 2700 305,8 303,1 - -
O0TauyrBaHue OJHOKPATHOE 150 250 900 600 2.1500 | 300,065| 215 300,28 300,065 5520 3035
Top1e! HapykHbIE IO pa3mepy 70 MM
Pa3meps! 3aroToBKU - - - - - 71,18 | 2200 73,4 71,2 - -
TopueBoe 0JHOKpaTHOE TOUEHUE IPABOTr0 TOpLA 150 250 400 200 1000 70,18 | 1900 72,1 70,2 1300 1000
TopuieBoe 0JJHOKpAaTHOE TOUEHUE JIEBOTO TOPIIA 150 250 400 120 920 6926 | 740 7000 69 26 2100 940
' ' ' 3400 1940
Topup! BHyTpeHHHE IO pa3Mepy 34 MM
Pa3mepsl 3aroToBKU - - | - | - - 36,982 I 2200 I 39,2 37,0 - -
[TapannensHoe NOgpe3aHUe TOPLOB:
YEPHOBOE 150 250 320 200 2.920 35,142 | 620 35,8 35,15 3400 1850

YHUCTOC 100 100 19 12+50 2.281 34,58 170 34,75 34,58 1050 570




OkoHyanue TadI.

1 2 3 4 5 6 7 8 9 10 11 12

IInudoBaHue MpaBoro Topua «Kak YUCTO» 25 - 200 100 325 34,255 | 170 34,43 34,26 320 320
Inudosanue nesoro Topua B pasmep 34 MM 25 _ 200 100 325 33,93 70 34,00 33.93 542%% ?%0
BHyTpeHHsIs1 TOBEpXHOCTh AUaMeTpoM 252 MM
Pa3mepsl 3arotoBKM - - - - - 250,15 | 2700 250,0 2473 - -
PacraunBanue 150 250 900 600 2.1500 | 253,15 | 1150 253,15 252,0 4700 3150
OtBepcTre quameTpoM 198 Mm
Pasmepbl 3ar0TOBKH - - 1 -1 - ~ | 192877] 2700 | 1928 [ 1901 - -
PacrauuBanue:
4YEPHOBOE 150 250 1400 600 2.2000 |196,877 | 1150 196,8 195,65 5500 4000
YHUCTOBOE 100 100 84 36+50 2.316 197,509 300 197,5 1297,2 1550 700
PazBepTriBaHUE 25 25 - - 250 [197,609 185 197,60 197,415 215 100
TepmoobpaboTka - - - - 2.79* 197,767 185 197,576 | 197,575 160 160
Tonxkoe nmdoBanue B _ 425 267

) 10 120 2.130 [198.027 27 198,027 | 198,000 7900 5297

4

Ipumeuanue. ] Hapy>KHBIX ¥ BHYTPEHHNX TIOBEPXHOCTEH BpAIICHUS TPHHIMAEM ‘ﬁa + EB‘ =./p3+ 8[23 ;

IUTSL TOPIIEBBIX MOBEPXHOCTEH ‘Ea + 53‘ =pa+ &g -

* TIpeaycMaTpUBaeTCs BO3MOKHOE YBEJIHUEHHE JHAMETPa OTBEPCTHSA MPH TEPMOOOPabOTKe, KOTOPOE OPHEHTHPOBOYHO MpuHHMaeM 0,8 MK/MM paauaibHOTO
pasmepa.
*Ha=Ry ;5 Ta=hiy; pa=pi eg=A4i 83 =T




Ipunoxenue 34

Cxema pacnonoxeHus: OepaluoOHHbIX MPUTTYCKOB CxeMa pacroyioxeHus ONepaliOHHbIX MPUITYCKOB
U JIONTYCKOB Ha Pa3IMYHBIX CTAIUAX 00pabOTKU U JIOITYCKOB Ha Pa3IMYHBIX CTAIUAX 00pabOTKU
JUISL HAPYXKHBIX MIOBEPXHOCTEH (BaJIOB) JUTsl BHYTPEHHUX MOBEPXHOCTEN (OTBEPCTHHN)

Homunanvheid pazmep no wepmexcy

€6

(HauMeHbWUYU pamep omeepcmus)
Homunansnsid paimep 3azomoexu Homunanshwui paimep uucmogod obpabomxu |
>
Munycoeas wacms donycka 3a2omoexu T Homunansubit paimep ., lonyck na uepnosyro obpabomky
Homunanshwiii p-p weproeoii obpabomxu “epHosou obpabomku T
Homunanshsuii pazmep [latocosasn wacmes nons
lonyck na ueprosyro obpabomky 3a20mo8KU . donycka na 3azomoexe
Homunansnoi p-p yucmoeoi obpabomku = Munycoeas uacmy noas - Aonycx na sucmosyn
donycka Ha 3a20mosxe obpabomky
Lonycxk na wucmoeywo obpabomxy [ntocoean > -
P Jonyck na
Haubonswuii nped. p-p eara ;zfz;n:xa \: ; 7 % g g usdenue
Uonycx na omdenxy —0comoard § % / é /
s . .
% 7 N Z / Z
79 U U \ . z
7 7 \ A 7
% % / % ? N st 7. 4
% 7 % o |
% / / /% lpunyck na -t 3o
% / % % 4EPHOBYI0 Homunansmsii
% / / %/ obpabomky e
AV 7 4% .
. min
max _ min
4] 1 % flpunyck Ha Homunansmsii
Tpunyck na _|min| Homunansneui [llpunyck ra yucmogyo <
omadeno4myo = 4€pHOGYI0 obpaGomky _ max
obpabomky Homungavhsiii | | < Mex obpabomxy -
== min
~_ min = - >
Tpunycx na OMUHANbHIL i -
[Tpunyck na HomunansHwii omoenky max
Yucmoeyo - > <
obpabomky max
= O6wuis HoMuHaNLHHIL NpURYCK




Ipuaoxenne 35

IMPUBJINKEHHBIE ®OPMYJIbI JJIS OIIPEJAEJEHUA
HOPM BPEMEHMU 110 OGPABATBIBAEMOM ITIOBEPXHOCTHU

OcHoBHOe TexHosIorn4eckoe Bpemsi 7o -103 mun

YeproBast 00TOYKA 3a OJUH IIPOXO] 0,17 dl
Yucroas o0Touka 1o 11-my kBamurery 0,1dl
YucroBast 00TOYKA 10 9-My KBATUTETY 0,17 dl
YepHoBas mojpe3ka Topia Ra 6,3 0,037(D? — d?)
YucroBas moapeska topia Ra 1,6 0,052(D? — d?)
OTtpe3anue 0,19D?
YepHOBOE U YHCTOBOE 00TauMBAHNE (DACOHHBIM PE3LOM 0,63(D? — d?)
[Inudosanue rpydoe no 11-My KBaIUTETY 0,07 dl
HInudoBanue yncToBoe 1Mo 9-My KBAIUTETY 0,1dl
HInndoBanre 4UCTOBOE MO 6-My KBATUTETY 0,15 dl
PacraunBaHue OTBEpCTHI HAa TOKAPHOM CTaHKE 0,18 dl
CBepJicHHE OTBEPCTHIA: 0,52 dI
PacceepnuBanue d = 20-60 0,31dl
3eHKEpOBaHNE 0,21 dl
PasBepThIBaHIE YEPHOBOE 0,43 dl
Pa3BepThIBaHKE YHCTOBOE 0,86 di
BayTtpenHee nummdoBanue oTBepcTuii 9-ro KkBanureTa 15dl
BHyTpenHee nummdoBaHie OTBEpCTHH 7-TO KBAIUTETA 1,8dl
YepHOBOE pacTaurBaHUE OTBEPCTH 3a ouH npoxon Ra 12,5 0,2 dl
YepHOBOE pacTauMBaHUE MOJ Pa3BEPTKY 0,3dl
PasBepTrIBaHME TUTaBAIONICH PA3BEPTKOM MO 9-My KBAIUTETY 0,52 dl
PasBepThIBaHuE IUIABAIOLIEH PA3BEPTKOM 10 7-My KBAJIUTETY 0,21dl

3neck d — nuamertp; | — muHa oOpabateiBaeMoi oBepxHocTH; D — muamerp oO6pabaThI-

Baemoro topia; (D — d) — pasHOCTh HaKOOJBIIETO U HAMMEHBIIIETO THAMETPOB 0Opaba-

TBIBAEMOTO TOPIIA

HpOTHFI/IBaHI/IC OTBepCTI/Iﬁ W MIITOHOYHBIX KaHAaBOK

(I — nnvHA TPOTSHKKU, MM) 0.4dl
CTtporanue 4epHOBOE HA IPOI0JIEHO-CTPOTAIBHBIX CTaHKa 0,065 Bl
Crporanue yucToBoe Noj nuiMdoBaHUEe WK MAOpeHHe 0,034 BI
®dpe3epoBaHUe YEPHOBOE TOPIEBOH (HPE3Oi:

3a MPOXO/ 6l

YHCTOBOE 41
®dpe3epoBaHye YepHOBOE LMIMHIPUIECKOH (Ppe3oii 71
HITy4HO-KaNBKYJISIMOHHOE BpeMs T =oTo
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Besmunna kodppuunenta @,

Bunn ctankos [IpousBoacTBO
CIMHUYHOE .
Y MEJIKOCEPUIHOE KPYITHOCCPHHHOC

TokapHbie 2,14 1,36
TokapHO-peBOIbBEpHBIE 1,98 1,35
TokapHO-MHOTOPE3IIOBbIC - 1,50
BeprukansHo-CBEpIMIIbHBIC 1,72 1,30
PanuanbHO-CBEpIMIIbHBIE 1,75 1,41
Pacrounslie 3,25 -

KpyrnonumdoanbHble 2,10 1,55
CrporanbHbie 1,73 -

PpesepHble 1,84 1,51
3y0Oope3Hbie 1,66 1,27
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Ilpuioxkenne 36

OEJAEPAJIBHOE ATEHTCTBO 110 OBPA30BAHUIO

['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MTPO(GECCHOHATLHOTO 00pa30BaHuUs

«HALMOHAJIbHBIM UCCTIEAOBATEJIBCKUN
TOMCKUU ITOJIMTEXHUYECKNU YHUBEPCUTET»

Perncrpannonnsii Ne

DaKyJIbTET Kypc
CryneHt [udp
(®.1.0.)
KypcoBoii mpoext o KypcoBoii mpoext no
3aIUIICH
Jlomy1ieH K 3amure « ” 20 roma
[IpenonaBarens C OLICHKOU
KypcoBoii npoekT qoiKeH [IpenoaBarenu:
OBITH 3aIMIICH
(Yka3wIBaeTCs re 1 KOr/a) (1.0. ®dammmms) (ITonmmce)

(1.0. ®amumus) (ITonmmcn)
M.IL

[Toanucu nipenogaBaTesie 3aBEPsrO

(IToamucs) (1.0. damummst)

Penensus
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