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BBenenue

C 1918 rona B Hamiei cTpaHe NOCTPOEHO OKOJIO SO ThICSY KPYIHBIX
MaIlIMHOCTPOUTEIbHBIX 3aBOJIOB U JPYTUX MPOMBIIUIEHHBIX MPEINPUATHIHA,
13 HUX Oosiee 1mojoBUHKI B Poccun.

[IpoexkTupoBaHue SBISETCS MEPBHIM U OCHOBHBIM 3TallOM KalUTajlb-
HOTO CTPOMTENIHCTBA, 00ECIICUYMBAIONIMM CO3/IaHHUE HOBBIX M PEKOHCTPYK-
U0 JICMCTBYIOIIMX 3aBOIOB.

['maBHBIMH W pEHIAIONIMMHM MOAPA3CICHUSIMH KaXXJA0T0 MAaIllMHO-
CTPOUTEJILHOTO 3aB0JIa SABIAIOTCS ero Iexu. OT KauecTBa uX paboThl 3aBU-
cuT 3(PEKTUBHOCTh BCEW MPOU3BOIACTBEHHOM JEATEILHOCTU 3aBOJIa B IIe-
JIOM.

B cBsi3u ¢ 3TUM IPOEKTHI OTACIBHBIX 1IEXOB MPEACTABIISIIOT COO0M HE
TOJIbKO Ba)KHYI0, HO 4YacTO M BIIOJIHE CaMOCTOSITEJIbHYIO YacTh MPOEKTa
Bcero 3aBojia. Kpome atoro, cieayer ydecTh, YTO Kbl OT/IECIbHBINA 11eX
OOBIYHO MMEET CBOM CrHenu(pruyIecKue, TOJbKO €My IMPUCYIIHe 0COOCHHO-
ctu. [loaToMy HM3ydeHHE OCHOB MPOEKTUPOBAHUS 1IEXOB, SBIISIETCS IEIbIO
HACTOSAIETO Kypca, UMEET BIIOJHE CaMOCTOSITEJIbHYIO M BOXXHYIO 3aj1auy.
Bwmecte ¢ Tem, ObUIO ObI OIMIMOOYHO MOJHOCTHIO OTPBIBATH BOMPOCHI MPO-
EKTUPOBAHUS IIEXOB OT BOMPOCOB KOMILIEKCHOTO MPOCKTUPOBAHUS 3aBO-
JIOB.

[IpoexkTupoBaHre MPOU3BOJACTBEHHBIX OOBEKTOB SIBIISECTCS CIOKHBIM
U TPYJIOEMKHM IPOIECCOM, B XOJ€ KOTOPOTrO peliaeTcsi MHOTO Pa3HO00-
pa3HbBIX BOIPOCOB TEXHHUYECKOT0, OPraHU3aI[MOHHOTO U AKOHOMHUYECKOIO
xapakTepa. OCHOBHas 11€J1b MPOEKTUPOBAHUS — pa3paboTKa HanboJjiee KO-
HOMHUYECKUX IMPOEKTOB 3aBOJIOB M II€XOB, COOTBETCTBYIOIIUX MHUPOBOMY
YPOBHIO TEXHUYECKH W O0ECIEUMBAIONIIMX BBIMTYCK BBICOKOKAYECTBEHHOM
MPOAYKIIMU MPU HanboJiee 0JaronpHuATHBIX YCIOBHSIX TpyJa Ui BCEX pa-
OOTHHUKOB.

Kypc "IlpoekTupoBaHuE Y4YacTKOB M LIEXOB" dABIsieTCS NpouiIu-
PYIOIIMM M 3aBEPIIAIONIMM B IHMKJIE TEXHOJOTHYECKUX JTUCHMIUIMH 10
crenaiabHocTH 120100 “TexHosiorust mammHocTpoeHus. Ero nenp - us-
JIOKUTh OCHOBBI COBPEMEHHBIX METOJO0B IMPOSKTUPOBAHUS MEXaHOCOOPOU-



HBIX, BCIIOMOTATEIbHBIX I[EXOB W JPYTHX MOJpa3eieHUN MaIIHHOCTPOU-
TETHHOTO 3aBO/JIA.

VY4eOHBIM TIAHOM TMPETYCMOTPEHBI JEKIIMOHHBIE Yachl JIJIsl HU3yYe-
HUS TOJIBKO HamOoJIee CIOKHBIX BOTIPOCOB U METOAUYECKUX yKa3aHUU IO
Kypcy M KypcoBOM paboTe, MOATOMY MpeayCMaTPUBACTCS CaMOCTOSTENb-
Hasi paboTa CTYICHTOB HaJ JIUTEPATYPOH.

Bakneiimas 4acTh mpoeKTa MallTHHOCTPOUTEIHLHOTO 11€Xa - TEXHOJI0-
TUYeCKas, MOATOMY CTYJEHT JOJIKEH 3HaTh OCHOBHBIE BOIPOCHI, pa3pada-
ThIBa€MbIE MPU MPOSKTUPOBAHUM IIEXOB, pacueTHbIE (POPMYIBI IJIs OTpe-
JIeJICHUS OTPEOHOTO KOJIMYECTBA TEXHOJIOTHYECKOTO U BCTIOMOTAaTeILHOTO
00Opy/IOBaHUS, COCTaB M KOJWYECTBO IMPOM3BOJCTBEHHBIX M BCIIOMOTA-
TeJIbHBIX PabOuYMX, MOTPEOHBIX TUIOMIAACH, YCIOBUS sl BRIOOpa BUAA U
mapamMeTpPOB TPAHCIOPTHBIX YCTPOWCTB, THUNA W KOHCTPYKIIMW 3JaHUN |
COOPYKEHUHU.



l. OBHIHUE CBEIAEHUA 110 ITPOEKTUPOBAHNIO MAIIINHO-
CTPOMTEJIbBHbBIX 3ABO10B

1.1 3ajaHne HA IPOEKTUPOBAHUE

HpOGKTI/IpOBaHI/Ie IIOBOJUTCA Ha OCHOBAHHU «3aﬂaHI/I5{ Ha IMPOCKTHU-
pPOBaHHC), KOTOPOC COCTABIACTCA MHHHCTCPCTBOM, BCIOMCTBOM HJIM Ca-

MHM IPEINPUATAEM — 3aKa3YMKOM I[P YUACTUU NMPOCKTHBIX OPraHU3aLNM.
B 3amanuu Ha MPOEKTUPOBAHME YKA3BIBAKOTCS CIEAYIOLINE JAHHbIE:
1. HanMEHOBAaHUE MTPOEKTUPYEMOTO PEATPUATHUSA;

2. OCHOBaHHE ISl TTPOCKTUPOBAHUS (ITOCTAHOBIICHHUE MUHHCTEP-
CTBa, BEJIOMCTBA);

3. paﬁOH, ITYHKT U IJIOAaAKa CTPOUTCIIbCTBA,

4, HOMCHKIJIATYpa IIPOAYKIIMH U MOIIHOCTH ITPOU3BOACTBA I1O OC-
HOBHBIM BHUJ1aM,

5. HaMeYaeMbIil PeXUM paOOThl MPEANPHUSATHS, €r0 CIeIHaIn3a-
1Us1, TPOU3BOJACTBEHHOE U XO3MCTBEHHOE KOOTIEPUPOBAHUE;

6. OCHOBHBIE TEXHOJIOTMYECKHE TpoIlecChl U O00OpydoBaHUE, a
TakkK€ HEO0OXOAMMOCTh pa3palOTKU aBTOMATHU3UPOBAHHBIX CHCTEM
YIPaBJICHUS TTPOU3BOCTBOM;

7. OCHOBHBIC UCTOYHHKHN 00ECIICUCHUSI MIPEANPHUATHS KaK B MEPH-
OJl CTPOUTEILCTBA, TaK WU, OCOOCHHO, TIPH €r0 JKCIUTyaTalluh CHIPhEM,
BOJIOM, TETJIOM, T'a30M, JJICKTPOIHEPTUeH, a TAKXKE YCIOBHS TI0 OYHUCTKE
U cOpOCY CTOYHBIX BOJ;

8. HaMeyaeMble CPOKH CTPOUTENBCTBA, MOPSIOK €ro OCYIIECTB-
JIEHUSI U BBOJIa MOIIHOCTEW MO OYEPEIsiM, a TAKXKE MPEJIOKEHUS 10
PaACHIMPEHUIO BCETO MPEANPHUATHS;



9. naHHBIE U1 TPOCKTUPOBAHUS OOBEKTOB JKWJIMIIIHOTO KYJIbTYP-
HO-OBITOBOTO CTpouTenscTBa (pumep ABTo BA3);

10.HaMmeuyaeMBbIi pa3Mep KalluTAJIbHBIX BJIOXEHUHM U OCHOBHBIC
TCXHHUKO-DKOHOMHUYCCKHC I10KAa3aTCJIN,

11.TpeboBanre K pa3pabOTKE BapUAHTOB TEXHOJOTMYECKOIrO, a
TaK)Ke CTaIMHHOCTh MPOCKTUPOBAHNS,

12.HauMeHOBaHME TEHEPATbHON MPOCKTHONW U CTPOUTEIBHOU Op-

raHun3anuvu.

[IpuHATHIO pelIeHU O CTPOUTENILCTBE KPYIIHBIX U CIOKHBIX OOBEK-

TOB, a TaK¥XKE€ O BBI60p€ IUIOIIAJA0K U COCTABJICHUHU 3aJJaHUM Ha MX ITPOCK-

THUPOBAHUC JOJIZKHA MpeamecCTBOBATDb pa3pa60TI<a TCXHHUKO-

PKOHOMHUYECKUX 0OOCHOBAHMM O I1€7€CO00Pa3HOCTH.

TexXHUKO-I3KOHOMUYECKHE 000CHOBAHUS pa3padaThIBAIOTCS OTpaciie-

BbIMHU IIPOCKTHBIMH MHCTHUTYTAMHU W BKJIOYACT B ceOst cdieayromumuec OCHOB-

HBIC JaHHBIC!:

1. o0ocHOBaHME MPOU3BOJCTBEHHOW MOIIHOCTH MPOEKTUPYEMOTO

00OBEKTa U MyHKTA €r0 CTPOUTEIIbCTBA;

2. 00ocHOBaHHE I_IGJ'IGCOO6pa3HOCTI/I HOBOI'O CTPOUTCIILCTBA B CO-
CTaBJICHUHN C BO3MOKHOCTBIO PACHIMPEHUS WIN PECKOHCTPYKIUU JICUCT-
BYIOIIUX aHAJIOTHYHBIX HpGI[HpHHTHfI;

3. 000CHOBaHHE BO3MOXKHOTO KOOIIEPUPOBAHUSA OCHOBHBIX H
BCIIOMOTATENIbHBIX MPOU3BOJICTB, YIHEPTOCHAOKEHUS, TETNIOCHAOXKEHMUS,

KaHaJIN3alluu U TPpAaHCIIOpTa € APYTUMU IPECAIIPUATUAMMUA

4. 000CHOBaHHE OOBEAMHEHUS BO3MOXHOTO MPOEKTHPYEMOTO
00BEKTa B €JMHBIN MPOMBIIIIICHHBIN y3ell;

5. OCHOBHBIE TEXHHMKO-?’KOHOMHYECKHE (HpeleapI/ITGJ'IBHBIG) I10-
Ka3aTCJIn IIPOCKTUPYCMOT'O 00BEKTa U IMpUMCpPHad CTOUMOCTL CTPOHU-
TCJIbCTBA.



OntumanbHOM CUMTAeTCSd Takasi IPOU3BOJICTBEHHAs MOIIHOCTD
NPEANPUATHS], IPU KOTOPOU B MPOIECCE €ro IKCIUTyaTallud MOTYT Hanbo-
Jiee TIOJTHO MCIIOJIb30BAaThCA COBPEMEHHOE U MTPOTPECCUBHOE 000PYI0BAHHE
U BbIJICJICHHBIC 3aBOJy MPOU3BOICTBEHHBIE TIJIOMIA/IH.

[Ipu mpoeKkTUPOBaHUH HOBBIX 3aBOJOB U IIEXOB HEOOXOAMMO yUHTHI-
BaTb PA3BUTHE B JAHHOM NPOMBIIUICHHOM pailOHE UEHTPaJIN30BaHHBIX
IPOU3BOJACTB HOPMAJIBHOIO HMHCTPYMEHTA, Ipecc-popM, MITAMIIOB, MpH-
CIIOCOOJIEHUH, CPEJICTB MEXaHU3AIlNH, 3aM4acTei, Tapbl, PEMOHTHBIX 3aBO-
JIOB ¥ Ha 3TOM OCHOBE COOTBETCTBEHHO COKpAIaTh pa3Mepbl NHCTPYMEH-
TaJbHbIX, PEMOHTHBIX M JEpeBOOOPAOATHIBAIOIINX LIEXOB BHOBbH CTPOS-
IIUXCSI MAIIMHOCTPOUTENBHBIX 3aBOJOB.

1.2 Ctaguu npoeKTUPOBAHUS

[IpoekTupoBaHu€e 3aBOJIOB U IIEXOB MOXET OCYIIECTBIATHCS WIIU B
JIB€ CTaJuU (TEXHUYECKUM MPOEKT U pabouue YepTek Hu) UM B OJHY CTa-
U0 (TEXHO-pa0OYMil TPOEKT), T.€. TEXHUUYECKUN MPOEKT, COBMEIICHHBIN C
pabounMu YepTeKAMH.

B TexHMYecKOM MPOEKTE TOJKHBI OBITh PEIICHBI CIASTYIOIINE OC-
HOBHBIE BOIIPOCHI:

1. ObecrieyueHne NMPOU3BOJICTBA UCXOJHBIM CBHIPHEM, MaTepHalaMH,
DHEpPrueu, BOAOM U IPYyIrUMH PECYPCaAMHU.

2. Co3panue palMoOHAIBHBIX TPAHCIIOPTHBIX ITOTOKOB CHIPbS U T'OTO-
BOW IPOAYKLIHH.

3. Crenmuanu3anusi M KOOIEPUPOBAHHUE TPOU3BOJACTBA, A TaKKE
CBSI3b HOBOT'O MIPEANPUATHS C IPYTUMH OTPACIISIMHU.

4. Illupokoe HCHOJB30BAHUE MPOTPECCHUBHBIX TEXHOJIOTMYECKUX
IPOLIECCOB ISl U3TOTOBJIEHHSI OCHOBHBIX M3ZENINH, 00eCeUnBaIOIINX BbI-
COKYIO ITPOU3BOJUTENBHOCTD TPYAA.



5. OOecrnieueHre KaapamH.

6. Mcnonp30BaHne TEPPUTOPUHN, OTBEIEHHOM MOJ 3aCTPOMKY, U BbI-
0Op ONTUMAaNBHOI'O BApUaHTa M'€HEPAIBHOTO TUIAHA.

7. OO0bEeMHO-INIAHUPOBOYHBIE APXUTEKTYPHBIE U KOHCTPYKIIMOHHBIE
pelLIeHUs OCHOBHBIX 3JaHUM U COOPYIKECHUU.

8. ObecrieueHne KUITUITHO-OBITOBBIX YCJIOBUHN pabOTAIOIINX.

9. OpFaHI/ISaHI/IH CTPOUTCIILCTBA U ITPOAOJIKUTCIIBHOCTL €TI0 OCYIIC-
CTBJICHM:L.

10. CTouMOCTBH CTPOUTEIIBCTBA.

11. Pa3paboTKu OCHOBHBIX TEXHMKO-3KOHOMHYECKHX TMOKa3aTeseu
paboThl HOBOTO MPEAIPUATHS, BKIIOUas MPOU3BOJUTEIBLHOCTh TPYyAad, Ce-
0€CTOMMOCTb MPOAYKIIMH, PEHTA0ETHFHOCTh MPOU3BOICTBA, YPOBEHb MeXa-
HU3AIllMA U aBTOMAaTU3alliU, YHEPTOBOOPYKEHHOCTh, 3KOHOMUYECKYIO (-
(EeKTUBHOCTH KalUTAJIbHBIX BIOKEHUU U JIp.

TexHuyeckuit MPOEKT COCTOUT U3 - OOIIEH MOSICHUTEIBHON 3aIMUCKH
C KPAaTKUM H3JI0KEHUEM COJICp’KaHUsI MPOEKTAa M COIMOCTABICHUEM BO3-
MOJKHBIX BapUAHTOB, HA OCHOBAHWH KOTOPBIX MPHUHSITHI MPOCKTHHIE peIlie-

HUS;
- TEXHUKO-3KOHOMHUYECKAS YaCTh;
- TEHEPAIbHBIN IUIAH U TPAHCIIOPT;

- TEXHOJIOTHYECKasi 4acTh, BKIIIOYAs pa3fiesibl «ABTOMaTU3AIUS
TEXHOJIOTUYECKUX TPOIECCOB», «MexaHu3alus U aBTOMATU3AIUSI TPAHC-
MOPTHBIX OINEpalliid U MOTPYy30YHO-PA3TPY30UHBIX padOT;

opraHm3anuid Tpylda U CUCTEMa YIIPaBJIICHUS ITPOU3BOJACTBOM;,

CTpOHUTCIbHAA 4aCTh,

CMETHas 4acTh,

YKUJIUIITHO-TPAKIAHCKOE CTPOUTEIBCTBO.



CrpoutenbHble 1 MOHTaXHbIE PabOThI, YCTAHOBKA 00OpPYJOBaHUS U
YCTPOMCTBO KOMMYHHUKAIIMN TPEANPUATHS, a TAKXKE H3rOTOBJIEHUE HE-
CTaHJIAPTHBIX 00OPYJI0BaHUS, MPUCHOCOOTIEHUN U MHCTPYMEHTOB BBINOJI-
HSIOT 10 paboYMM YepTexam, KOTOpbIE pa3padaThiBalOT HA OCHOBE yTBEp-
XKJEHHOTO TEXHUYECKOTO ITPOEKTA.

Pabouune ueprexxu pa3zpabaThIBAIOT MO BCEM YACTSIM IMPOEKTa: apXu-
TEKTYPHO-CTPOUTEIIbHOM, CAHUTAPHO-TEXHUYECKOM, SJHEPTETUUECKOM, TEX-
HOJIOTUYECKOM, TPAHCIIOPTHOM U 110 I'eHepalbHOMY IulaHy. K TexHosoru-
YECKUM OTHOCATCA CIEAYyIoNe paboune 4YepTexu:

a) MOHTQ)XHbIC TUIAHBI W Pa3pe3bl 1[eXa C HAHECEHHBIMU IMPOMBIII-
JICHHBIMU TTPOBOJIKAMH U COOPY>KEHHUSIMH, C PACIIOIOKECHUEM U MTPUBSI3KOU
BCEro 000Opy0BaHUs K OCAM 3aHUM;

0) 4epTeXkHu TPAHCIIOPTHBIX YCTPONCTB U CPEACTB KOMILIEKCHOW Me-
XaHU3AIMM TTPOW3BOJICTBEHHBIX MPOIECCOB, OTACIBHBIX TPAHCIOPTHBIX
YCTPOMCTB, KOHBEHEPOB, TPAHCIIOPTEPOB, MAHHUIYJISTOPOB, TEXHOJIOTHYE-
CKUX TpyOOMPOBOJIOB, CPEACTB YOOPKH U MEPEPaAOOTKU CTPYKKU U 00pe3-
KOB, HECTaH/IaPTHOTO 000PYIOBAHUSI.

B TexHo-paboueM mpoeKTe MPUBOAATCSA TOJBKO T€ YEPTEKU U JaH-
HbIE, KOTOPBIX HET B THUIOBBIX U INPHUMEHSEMBIX IMMOBTOPHO E€IUHUYHBIX

MPOEKTAX.

B coctaB TexHO-pabouero MpoeKTa, KpoMe padouux uepTexeH,
JOJKHBI OBITH CIEAYIOIINE MaTepUab:

a) IIOACHUTCIbHAsA 3allMCKa € TCEXHHUKO-3KOHOMHWYCCKHMMM II0Ka3a-
TCILIMA U APYI'MMHU JAaHHBIMH, ITOJIYYCHHBIMH HAa OCHOBC IIPHUBA3KH THIIO-
BbIX M ITIOBTOPHO IIPUMCHSACMBIX ITPOCKTOB;

0) cxema reHepaIbHOTO IIJIaHA MPENPUSITHUS;

B) IEPEUCHDb HCIIOJIB3YCMBIX THIIOBBIX W IMOBTOPHO IMPHUMCHACMBIX
IIPOCKTOB, USMCHCHHA M AOIIOJIHCHHUA K HUM B CBA3H C HpHBHBKOﬁ X K MC-

CTHBIM YCJIOBUAM;



') CBOJHAsl CMETA.

1.3 I'eHepaJIbHBIN IUIAH U 3aBOACKOI TPAHCIIOPT

['enepanbHBIM IUIAH 3aBOJIAa — 3TO YEPTEK, HA KOTOPOM HAHECEHO
pacCIooXEHUE BCEX €ro 3JaHUN U COOPYKEHUMU, PENBCOBBIX U OE3pPEIbCO-
BBIX JIOPOT, MOA3EMHBIX W HAJ3EMHBIX CETEH, YBSI3aHHBIX C peibedamu
omaroyctpoiicTBoM Tepputopuu (puc 1.1).

B npoekre reHepanbHOro IuiaHa JOKHO OBITH HaiiieHo HauOosee
palMOHAIBHOE PELIEHUE TOPU3OHTAIBHOIO M BEPTUKAIBHOTO PACHOIOXKE-
HUS 3JaHUN U COOPYKEHUMU.

HpOHBBOI{CTBeHHa}I ACATCIIbHOCTL 3aBOAa OCYHICCTBIIAICTCA BXOMA-
muMHu B €ro CoCraB LCXaMH, CJ'Iy>K6aMI/I, NoApa3aACICHUAMUA U X035l CTBa-
MHU.

Llexu moapasiemnsaroTcs Ha MPOU3BOJACTBEHHBIC, BCIIOMOTaTEIbHbIC U
oOcnyxuBaromue. B cBoro odepesns, MPOU3BOJACTBEHHBIE JCIATCS Ha OC-
HOBHBIE U TOJCOOHBIE.

OcHOoGHbIMU NPOU36OOCMEEHHBIMU 1I€XaMU HA3bIBAIOTCS 1I€XU, B
KOTOPBIX BBITIOJHAIOTCS 00paboTKa U cOOpKa JeTaneil, COOpOUHbIX €IUHHUII
U W3JENUil, COCTaBIAIOIIUX OCHOBHYIO MPOU3BOJCTBEHHYIO MPOTrpamMmy
OpeAnpUaATHs. DTH LEXU MOJpa3JeisioTcs Ha 3aroTOBUTENbHBIE, 00pada-
THIBAIOIIUE U COOPOYHEIE.
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3azomoeumenvhvie: pacKpOlHO-3arOTOBUTENbHBIE (IIpaBKa, pe3Ka,
3alleHTPOBKa, 00JAMpKa COPTOBOTO METaIa, PACKPOM JTUCTOBOTO MaTepHa-
Ja); TUTEWHbIE (YyTYHOJIUTEWHBIC, CTANEIUTENHBIE, IBETHOTO JIUThS, CIIE-
[UAJIBHBIX METOJIOB JIUThS); Ky3HEUHbIE (KYy3HEUHO-IIITAMIIOBOYHbIE, KY3-
HEYHO-IIPECCOBBIE).

Oopabamviearouiue: MeXxaHUYECKUE, TEPMUUECKHE, MPECCOBBIE (XO-
JIOTHOM IITAMIIOBKH), KOTEJIbHO-CBAPOYHBIE, METAUNIMYECKUX KOHCTPYK-
U, METaJUIONIOKPBITHI, OKPaCOYHBIE, IEPEBO0Opa0ATHIBAIOIINE U JIP.

Coopounwvie: cBapouHO-COOPOUHBIE, Y3TO0BbIE U 00IIEH COOpKHU, HC-
NBITATEIbHBIC CTAHIIUU U LIEXU.

Iloocoonble npouzeoouvie 11exu 00€CTIEUUBAIOT BBIMYCK TOTOBBIX
U3J/IeJIN OCHOBHBIMU 1I€XaMHU (TapHbIE, KAPTOHAKHBIEC 1IEXH).

Bcnomozamenvnpimu Ha3bIBAIOTCA 11€XU, OOECIEUYMBAIONINE HOP-
MaJbHYI0 Pad0Ty OCHOBHBIX MPOW3BOJICTBEHHBIX IIEXOB WJIM 3aBOJIa B IIe-
aoMm. K HUM OTHOCSTCS: WHCTpyMEHTANIbHBIE, PEMOHTHO-MEXaHHUECKUE,
PEMOHTHO-CTPOUTEINLHBIE, IEKTPOPEMOHTHBIC, IKCIIEPUMEHTAIBHBIE, MO-
JeJbHbIE, aOpa3uBHBIE.

Oco0yro Tpymiy BCIIOMOTaTENbHBIX IIEXOB 00pa3ylOT JHEpreTude-
CKHE 3aBOJCKHE YCTAHOBKHU: DJIEKTPO- U TEIUIOAIEKTPOCTAHIINU, KOTEIb-
HbIE, KOMIIPECCOPHBIE, KUCIOPOAHBIE U allETUIICHOBBIE CTAHIUU, AJIEKTPO-
CETH, ra3o -, mapo-, BO3yX0- 1 HehTeOEH30MPOBOIBI.

K oocnyscusarouyum oTHOCATCS IEXU U yCTPOMCTBA, BBITOJIHSIOIINE
GyHKIMHM XO3SUCTBEHHOTO U YaCTUYHO TEXHUYECKOTO OOCIIyKUBaHMS 3a-
BOJIa: TPAHCIIOPTHBIC IIEXH, CKIIAJbI, JabopaTopuu, aMmOyJIaTOpUu, CTOJIO-
BbIE, MOXKApHAsl OXpaHa, yuyeOHasl 4acTb, JIEKTPOHHO-BBIYUCIUTEIbHBIC U

MAaIIITMHHO-CYCTHBIC CTaAHILINH.

KomnoHoBka r CHCPAJILHOI'O IlNIaHa HAYWMHACTCSA C 30HHPOBAHHA TCP-
PUTOPHUH 3aBOJd, T.C. C PASMCIICHUSA KOMILICKCOB IICXOB, 06’b€,Z[I/IHCHHBIX
CHGHH(l)I/I‘-IeCKI/IMI/I YCJIIOBUAMMU 110 OTACIIbHBIM 30HAM.
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Tpancnopm. BaxHoWl 3agayeldl NpU IPOECKTUPOBAHUM MAIIUHO-
CTPOUTEIHLHOTO 3aBO/Ia SIBISIETCA BHIOOP COOTBETCTBYIOIIMX BUIOB TPaHC-
nopra. 110 Ha3HAYEHNIO TTEPEBO30K 3aBOJACKONW TPAHCIIOPT MOAPA3ACIACTCS
Ha BHEIIHUKA W BHYTPU3ABOJCKON. BHYTpH3aBOACKON JEIAT HA MEKIIEXO-
BOU Y BHYTPHUIIEXOBOM.

BHewmHui tpaHcnopt 3aBojia MPOEKTUPYIOT C YYETOM CXEMBbI palloH-
HOU IUUTAHUPOBKU IPU MAKCUMAIBHOM KOOIIEPUPOBAHUU TPAHCIIOPTHBIX

COOPYKEHUU U CPEACTB APYTUMU MPEANPUATHIMHA.

[Ipu npoexkTHpOBaHUM BHYTPHU3aBOJICKOTO TPAHCIIOPTa IeiIecooopas-
HO MpeayCMaTpUBaTh €IUHBIA TPAHCIIOPTHBIA MPOIECC C MEPEMELICHHEM
MaTepHUaloB, 3arOTOBOK M M3JEIUI W3 CKIAJ0B K MecTaM OOpabOTKU H
COOpKHU OJTHUM BUJIOM TPAHCIIOPTa, UCKITIOYAs IEPETPY3KY C MEKIIEXOBOTO
Ha BHYTPHUILIEXOBOM.

BBI60p THUIIA U PACUCT KOJIMYCCTBA CAUHUILL MCKIICXOBOI'O TPAHCIIOP-
Ta IIPOU3BOAUTCA B 3aBUCUMOCTH OT BCIIMYHUHBI rpy30060p0Ta, PaCCTOAHUA
MCIKOY OHCXaMH U BHAaA IICPCMCIIACMbBIX I'PY30B.
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2. NIPOEKTUPOBAHUE MEXAHUYECKHUX INEXOB

2.1 OcHOBHBIE MOJIOKEHHS 10 MPOCKTUPOBAHUIO M OPraHU3ANNH
MEXaHOCOOPOYHOr0 MPOU3BOACTBA

I'maBHOM 3a1adeil pU NMPOEKTUPOBAHUU U PEKOHCTPYKLUU KaK Me-
XaHUYECKUX, TaK U BCEX JPYIUX IPOU3BOJCTBEHHBIX IIEXOB SBIISIETCA
o0ecrieyeHre Toro, 4ToObl KO BpEMEHU BBOJA B JCHCTBUE OHU OKa3aJIUCh
TEXHUYECKU IEPENOBBIMUA, UMEIIM BBICOKHE IIOKA3aTeNIM I10 IPOU3BOIHU-
TEJIBbHOCTH TPYJa, CEOECTOMMOCTH U Ka4eCTBY MPOAYKIUU U OTBEYAIHU CO-
BPEMEHHBIM TPEOOBAHUSM I10 YCIOBUIM TPY/a.

[Ipy MpOEKTUPOBAHUU TEXHOJIOTMYECKUX IPOLIECCOB M3TrOTOBJICHHUS
MallMH 3a OCHOBHBIE TEXHMYECKHE W OpPraHU3alMOHHBIC HAIpPABIICHUS
IPUHUMAIOTCS:

1. MOBBIIIEHNE MPOU3BOIUTEIHLHOCTH TPyJa, PEHTA0ETBHOCTH TPO-
W3BOJICTBA;

2. MHTeHCU(UKALIMS TEXHOJIOTHYECKUX MPOIIECCOB;

3. IMUPOKOC PA3BUTHUC IIOTOYHBIX MCTOAOB OpPraHHU3AlMH IIPOU3BOA-
CTBa, MCXaHU3allUA WM aBTOMATHU3alHA IIPOU3BOACTBCHHBIX ITPOLCCCOB HC
TOJIBKO B MaCCOBOM, HO M BO BCCX JPYIUX THIIaX IIPOU3BOACTB,

4. moBBIIIEHUE KauecTBa 00paOOTKU JieTajell 1 COOPKU MAIIIKH.

Ilogviumenue npouzeooumenvnocmu mpyoa u penHmadearpbHocmu
MEXAHOCOOPOUHO20 RPOU3BOOCMEA NOCTUTAETCS, B YACTHOCTH, YMEHbIIIE-
HUEM 00BEMOB MEXaHUUYECKOM 00paOOTKH Ha OCHOBE MPUMEHEHUS KayecCT-
BEHHBIX M TOYHBIX 3arOTOBOK, ITOJYYEHHBIX MPOrPECCUBHBIMU METOJIAMU
(JIUThEe MO BBIIUIABJISIEMBIM MOJIEIISAM, MOJT JABJICHUEM, B KOKUJIb, B BaKyy-
Me, JIUThe BO Bpamaronmecss Gopmbl). [Ipu HMCmoNb30BaHUM 3arOTOBOK
KY3HEYHO-IITAMIIOBOYHOT'O TPOM3BOJICTBA YBEIIMYECHHUE JOJIM 3arOTOBOK,
MOJIy4a€MbIX METOJIAMU TOPSYEH MTAaMIOBKH (TETION), TOUHONH 00BEMHOM
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HlT&MHOBKOﬁ, IITAMIIOBKON C INPUMCHCHHUEM IICPUOANYCCKOI'O IIpOKara,

BBICAJIKOM MOBBIIIEHHOW TOYHOCTH U JIp.

Pacuivpenue oObema MPOU3BOJICTBA TOYHBIX M KaYE€CTBEHHBIX 3aro-
TOBOK TpeOyeT MOBBIIIEHUE CEPUUHOCTH (JI0oporasi OCHACTKA), JJISl 4Yero
HeoOXoauMa JanbHEHIas cTaHaapTHU3aius, yHU(GUKAIUS 1 HOpMaTHU3aIusl
W3JIEIINH, Y3JI0B U JICTAJIEH.

HHmechd)uKauuﬂ mexHoJiocuuecKkux npoyeccoe N10CTuracrcs 1y-
TCM:

a) palMOHAIIBHOTO TMOCTPOCHMS oOlepanuii o0paboTku U CcOOpKH
(MHOTOMECTHasi 00pabOTKa, COBMEIIEHNE OCHOBHOI'O U BCIIOMOTaTEILHOIO

BPEMEHMU );

0) MpUMEHEHUE HOBBIX BBICOKOIPOU3BOJIUTENBHBIX METOJIOB 00pa-
OOTKHU U COOpPKU (TOHKOE TOYEHHE) U HOBBIX BBICOKOIIPOU3BOAMTEIbHBIX
CTaHKOB (arperaTHbIX, MHOTOMO3UIIMOHHBIX U Ap.) ¢ UIIY;

B) NMPUMEHECHHE WHCTPYMEHTOB M3 BHICOKOKAYECTBEHHBIX MaTepHa-
noB (MCM, MeTtanmokepaMuka, 3J1b-00p, ajiMa3bl);

') paclIMpEeHUE UCMOJIb30BAHUS THAPABINYECKUX, THEBMATUUECKUX,
THAPOIUIACTOBBIX U APYTHUX OBICTPOACHCTBYIOUIUX MPUCTIOCOOICHHUI;

I[) IMPUMCHCHHUEC aBTOMATHU3UPOBAHHOI'0O AKTHBHOI'O KOHTPOJA ACTa-

JIel, aJallTUBHBIX CUCTEM;

e) ucnons3oBanue YCII n yHUBepcanbHO-HAIA)KUBAEMBIX IPHUCIIO-
cobnennit (YHII) o0ecrieunBarOT yCKOpeHUE TEXHOJIOTHYECKOM MOATOTOB-
KU ITPOM3BOJICTBA U COKPALICHUE BCIIOMOTaTEeIbHOIO BPEMEHHMU.

Pazeumue nomouHvlx Memo008 MEXaHU3ALMU W aBTOMATH3aLUU
KaK B MACCOBOM M KPYITHOCEPUUHOM, TaK U B CEPUUHOM U MEITKOCEPUITHOM
MPOU3BOJICTBAX JOCTUTACTCSl MMPUMEHEHUEM IepeHaTaKUBaeMbIX aBTOMa-
TUYECKUX JIMHUM, JIUHUA JJIsl TPYNIOBOM 0OpaOOTKM U COOpPKH, a Takxke
MPEAMETHO-3aMKHYThIX MEXaHU3UPOBAHHBIX U ABTOMATU3HPOBAHHBIX yYa-
CTKOB.
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Boicokoe kauecmeo obpabomku u coOOpKku SBISETCS OJAHUM U3 OC-
HOBHBIX TEXHOJOTUYECKUX (DaKTOPOB, 00ECIEUMBAIONINX MOBBIIICHUE Ka-
YeCTBa U3JICNNN, UX HAZAC)KHOCTh U JIOJITOBEYHOCTH. [10BBINIEHHE TOYHOCTH
00pabOTKH U COOPKU MOXET ObITh JOCTUTHYTO MYyTEM YMEHBIIEHUS MPO-
W3BOJICTBEHHBIX TIOTPEITHOCTEeH (KaK yMEHBIIUThH: ONTHMAIBHBIA Map-
HIPYT, TMPABWIBHBIE PEXUMBI pe3aHUs, 000pyI0BaHUE, WHCTPYMEHT, aK-
TUBHBIA KOHTPOJIb, aJIaIITUBHBIC CUCTEMBI U JP.).

Opzanu3zayua mMexanocOOPOUHbIX UeX06 3aBUCUT OT KOHCTPYKTHB-
HBIX M TEXHOJOTMYECKHX OCOOCHHOCTEH BBIITYCKAEMBIX H3IENIUNA, THIIA
IPOU3BOJACTBA M TOJOBOrO BBIMYCKa M3J€AUi. B 3aBUCMMOCTH OT 3THX
(aKkTOpOB OPraHM3yIOT JHOO CaMOCTOSITENIbHBIE MEXAHUYECKUE U cOOpOU-
HbIE LIEXH, MO0 OJUH MEXaHOCOOPOUHBIN IIEX C IBYMs OCHOBHBIMHU OTJE-
JEHUSIMU — MEXaHUYECKUM U COOPOYHBIM, YTO SIBJISIETCS BECbMa pacrpo-
CTpaHEHHOU (OpMOI OpraHU3aIMU TAKOTO MTPOU3BOJICTBA.

HBI[GJII/IH, BBIITYCKACMBIC 3aBOAdAMH, MOT'YT PACHPCACIIATLCA I10 IIC-
XaM II0 Y3JI0BOMY, TCXHOJIOTHYCCKOMY U CMCITIAHHOMY IIPU3HAKY.

[Ipu opranm3aiiy MexoB MO Y3JI0BOMY MPHU3HAKY 32 KaKJIBIM U3 HUX
3aKPETUISIFOTCS BCE JICTAIA ONPEACIICHHOTO y3J1a WU U3JIeTUs U UX cOOpKa.
[Ipn HamTUYMU HECKOJIBKUX MEXaHOCOOPOUYHBIX IIEXOB Ha 3aBOJIe IMpE.y-
CMaTpUBAETCS JIOMOJHUTEILHO 11eX o0mieit coopku (BA3).

[Ipu opranuzanuu 1MEXOB TO TEXHOJIOTHUUYECKOMY IPHU3HAKY JETAIIH
Pa3IMYHBIX MAIIUH U Y3JI0B TPYIIHUPYIOTCS MO TEXHOJIOTHYECKH CXOTHOMY
nporeccy. Takas popma opraHuzanuu xapakTepHa sl €IHHAYHOTO U Ce-
PUHHOTO TPOM3BOJICTBA, TaK KaK 3/1eCh OOBIYHO HE YyJAaeTCS 3arpy3uTh
MOJTHOCTBIO O0OPYJIOBaHUE ACTAISIMH OJHOTO M37eius (KopIiyca, Balbl,
3yOuaThie KoJsieca, JIomaTku U ap.). COOpOUYHBIM 11€X BBIJICISIETCS B CaMoO-
CTOSITEJIBHBIN 11€X, B KOTOPBIH MOCTYIAIOT JACTAIA U3 PA3TNYHBIX IIEXOB U

OTJEJICHU.

Opranuzanys 1eX0oB MO0 CMEIIAaHHOMY MPHU3HAKy OOBIYHO MPOU3BO-
JUTCSL B CEPUITHOM MPOU3BOJACTBE MPHU OOJIBIION HOMEHKIIAType U3JICTUH.
B sTOoM citydae [t M3roTOBJIEHUSI HEKOTOPBIX M3AEINI OPraHU3YIOTCS 11e-
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XU MO y3JI0BOMY MPH3HAKY (LI€X PEAYKTOpOB, My(PT), a IJii OCTaIbHOMN
YacTH — MO TEXHOJIOTUYECKOMY MPU3HAKY.

2.2 Kinaccupukanus MeXaHH4eCKHUX LeX0B

K OCHOBHBIM OIpeACNISIONIUM MPU3HAKAM MEXaHHYECKHX IIEXOB OT-
HOCSTCS: XapakTep (THIT) MPOW3BOJACTBA, KOJIMYECTBO YCTAHOBJIECHHBIX
CTaHKOB U HauOOJIbIIasi Macca oOpabaThIBAEMOIl I€TaIH.

B 3aBucuMocTH OT NPOU3BOACTBEHHOM IIPOrpaMMBbl U BUJA MPOAYK-
UM LEXU MOAPA3AEIAITCS Ha CIEAYIOLINUE TUIIBI: €IUHUYHOI0, MEJIKOCE-
PUUHOTO, CEPUMHOI0, KPYITHOCEPUMHOTO ¥ MaCCOBOI'0 IIPOU3BOJICTBA.

[TokazaTenssMu 11 ONpeneSeHNs THIA MPOU3BOACTBA CIY’KAaT TAKT
BBIITyCKa MU3/ENIUNA U KO3(PPUIIUEHT CEpUNHOCTH.

BenuuuHa TtakTa onpezaensiercs no popmyie:

60

T =

¢ MUH./IIT.,

rae @, — nelcTBUTENbHBINA r00BOM (OHJ BPEMEHH;
JI — rogoBoOM BBITYCK JACTAJICH B IITyKax.

Koadduiment cepuiiHOCTH XapaKTepu3yeT KOJIUYECTBO Pa3IUYHBIX
omnepannii, 3aKpeTICHHbBIX 3a OTHUM CTaHKOM:

T
K cep: T
w

rae Ty — cpeaHee mMTyYyHOE BpeMs MO oreparnusM oOpabOTKH JeTa-
T,

Jia MaccoBOro npou3BoacTBa Ke,< 2.

i xpynHocepuitHoro npoussoactsa Ke.,= 2 +10.
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it cepuitHoro npoussoactsa Ke,= 10 +20.

g MenKkocepuiHOro mpousBoacTsa Keep,™> 20.

Ha ocHoBanum pacuera Takta U K03(pQUIMEHTa CEPUHHOCTH MpE.-
BapUTEJIBHO ONPEIEISIETCS TUII TPOoU3BOACTBA. ClielyeT UMETh B BUAY, UTO

B OHOM M TOM XKC LCXC MOI'yT OBITH Pa3JIMYHBIC THUIIbI IIPOU3BOACTB IIPpU
HN3IrOTOBJICHHUH PA3HBIX I[CTEU'ICﬁ.

[To KonMUYeCcTBY yCTAaHOBJICHHBIX CTAHKOB LEXU JEISITCA HAa MEJKHE,
CPEOHUE U KPYIIHBIE.

[To makcuManbHOU Macce oOpadaThIBa€MbIX JACTaNCH LEXH JEIATCS

Ha KJacchl MmamuHocTpoenus: I — nerkoro, II — cpennero, 11l — Tsxenoro n
IV — ocob60 Tsikxenoro (cM. Taba.1).

Tabnuua 1

Kacc

MaxkcumaiibHas
Macca 3aroTOBKH, KT

Pa3zmep mex. nexa o KoJm-
YEeCTBY CTAHKOB, IIIT.

Tlo 100

Mansmit: 7o 150 mr.
Cpennuii: 150 — 300 .
Kpynnsiii: cepimre 300 mr.

II

TTo 2000

Mansrii: o 125 wir.
Cpennauii: 125 — 250 mr.
Kpynnerii: cBeiiie 250 mrT.

I11

Tlo 30000

Mausiii: go 75 mr.
Cpennuii: 75 — 125 mir.
Kpynnsiii: cpimie 125 mr.

1A%

Csbitze 30000

Mansrii: go 40 mwr.
Cpennunii: 40 — 75 .
Kpynseiit: cBbiie 75 mr.
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2.3 [Ipou3BoaCTBEeHHAs MPOrpaMMa mexa

OCHOBOM 1Sl IPOEKTUPOBAHUS 11€Xa SIBISETCS €r0 MPOU3BOICTBEH-
Has IIporpaMma, COCTaBJICHHAs UCXOJIs U3 MPOU3BOJCTBEHHOMN MPOrpamMMBbl
3aBojia. B 3aBHCHMMOCTH OT THUIIa MPOU3BOJCTBA, XapaKTepa BBITYCKAEMOM
OPOAYKIMUA WU CTAJAUM NPOCKTUPOBAHMS MPOU3BOJICTBEHHAS IporpaMmma
(1) MOKET OBITh TOUHOM, MIPUBEACHHON U YCIIOBHOM.

Jlis MaccoBOTO W KPYMHOCEPHUHHOIO MPOU3BOACTBA Mporpamma
npescTaBiIsieT coO00M BEIOMOCTb, BKJIIOYAIOIIYIO MOJHBIN NepeueHb JeTa-
Jel, mojuiexamux oopadoTKe B JaHHOM 1IE€X€E, C YKa3aHUEM UX KOJUYECT-
Ba, Marepuaia u Macchl. [Ipy HanMYUM 3TUX JAaHHBIX, a TaK)Ke YepTeken
oOpabaThIBaeMBbIX JCTANCH U TEXHUYECKUX TPEOOBAHWUU K HUM, TPOU3BOJ-
CTBEHHAasl mporpaMma siBisiercst TouHoi. [IpoexkTupoBaHue 1exa mo Takou
nporpamme Oasupyercs Ha pa3pabOTKe TEXHOJOTMYECKUX IMPOLIECCOB 00-
pabOTKH BCEX COCTABIISAIOIIUX MPOrpaMMy JeTajeil.

Jns eIMHUYHOrO, MEJIKOCEPUWHOTO M CEPUMHOIO0 MPOU3BOACTBA
IIporpaMMa COCTAaBJISICTCS B BUJE MEPEUHS U3TOTOBIISIEMBIX HA 3aBOJEC W3-
JEJUN WIIN y3JI0B C YKa3aHUEM KOJIMYECTBA M MACCHI TEX IETAIIEH, KOTOPBIE
oOpabaTbiBatoTCA B JaHHOM Liexe. [Ipu 3ToM mojeranbHas BEIOMOCTh CO-
CTaBJIAETCS TOJBKO JJIs TUIIOBOIO M3Aenus. Bece ocTanbHble U3EMUs, BXO-
JAIINE B POrpaMMy, MIPUBOAATCS K TUIIOBOMY. Takas mporpamma siBisieT-
Csl IPUBEJICHHOM.

[Ipu npoekTHpOBaHUM LIEXOB /1Ji1 00paOOTKU JeTanel u3eau, KOH-
CTPYKIIUU KOTOPBIX €lIe HE pa3paOOTaHbl U TOYHAsE HOMEHKJIATypa HE U3-
BECTHA, BHIOMPAIOTCS YCJIOBHBIE MPEACTABUTENIH, MO KOTOPHIM MOXHO C
JIOCTATOYHBIM MNPUOTUKEHUEM MOJIYYUTh HEOOXOAMMBIE HCXOAHBIC IaH-
Hble. [10 IpUHATHIM YCIOBHBIM MPEACTABUTENSIM U BEAETCS MPOECKTUPOBA-
Hue. B 3Tom cityyae nporpamma siBISIETCS YC/106HOI.
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2.4 Pa3pa0oTKa TeXHOJIOTHYECKUX MPOLECCOB

Hcxonusle jaHHbIE:

1.  Yeprex oOpabaThIBaeMOM €TaNH.
2. DCKH3 3arOTOBKH.

3.  KonmuecTtBO mITYK B IMapTHUH.

4. Hy>XHbl HOpMaTHBHBIE JaHHBIE.

HOprI[OK p83pa6OTKI/I TCXHOJOTHUYCCKUX IMTPOLCCCOB:

1.  OmnpeneneHue CTPyKTypbl, T.€. pa30MBKa Ha ONEpalH, MO3U-
WU, IEPEXOBI.

2.  BpIOOp TEXHOIOTHYECKOTO 00OPYIOBAHMS, PEXKYILETO U MEPH-
TEJIHLHOTO UHCTPYMEHTA.

3.  Pacuer mo pexumam pe3zaHusi, o 0a3upOBaHUIO U MO obecte-
YEHUI0 TOYHOCTHU. PaccMmaTpuBaroTCs HECKOJIBKO TEXIIPOLIECCOB M pac-
CMaTPUBAETCA UX HKOHOMUYECKast 3PHEKTUBHOCTD.

4.  Omnpenensercst kKBanudukamus pabodero.
5.  Hopmwuposanue.

6. OdopmiieHre TEXHOJIOTUYECKUX IOKYMEHTOB.

Tex. TOKyMeHTaIus:

1.  MapupytHas tex. kapta. CocTaBisieTcss Ha AeTanb. B Hell 3a-
MUCHIBAETCA TMOOTMEpalMoOHHas pa3OMBKa Mpoliecca, IeX, y4acToK, KBaIH-
dukanus pabodero, oOOpyaoBaHuE, MOJIHAs O0paboTKa jJeTajied, HopMma
BPEMEHU Ha ONEpaIuio.
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2. Omnepammonnas kapra. Cocrapisgercs Ha onepanuio. Pa3ouBka
nonepexoHasi. CHa0XkaeTcsi onepaluoOHHBIM 3CKU30M. Pexumsbl pe3anus,
o0opyi0oBaHue, PEXKYIIUN U MEPUTEIbHBIM HHCTPYMEHT, to, ty.

3. OmnepauuoHHBIN 3cKu3. YepTexx AeTanu C yKa3aHHEM pa3Me-
POB, YCTAaHOBKA U 0a3UpOBaHUE.

4. Kapra TEeXHWYECKOrO KOHTPOJIA. YKa3bIBAETCA KOHTPOIUPYE-
MBI pa3zMep, CPEACTBO KOHTPOIA To, Th.

2.5 Onpenesienne TPyA0EMKOCTH MEeXaHUYECKOM 00padoOTKH

[Ipu mpoekTUpoBaHUM MEXaHWYECKUX IIEXOB TPYJAOEMKOCTh OOpa-
OOTKH JeTajiel onpeaeseTcs CISAYINMMA METOAaMHU: 0 TEXHOJOTuYe-
CKOMY MPOIECCY; METOJOM CPAaBHEHMS;, MO 3aBOJACKUM HOpMAaM WJIA MaTe-
prajiaM paHee BBIMOJIHEHHBIX MPOEKTOB; MO TEXHUKO-3KOHOMUYECKUM MO-

Ka3aTcJIsiM, 110 TUIIOBBIM HOPpMaM.

[To TexHOMOTHYECKOMY MPOIIECCY TPYAOEMKOCTh 00pabOTKHU JeTaIH
ONpCACIIACTCS ITYTEM pacu€Ta HOPM BPCMCHH Ha KaKAYHO OIICPpAlUIO.
Hopma BpemeHnu 11711 MacCcoBOTO MPOU3BOACTBA:
Tw = To +T8 +To6c +T0m )

0 2

IJI €IUHUYHOTO U CEPUIMHOTO TTPOU3BOJICTBA:

T,
TlMK = Tm + = o
’ n
rne T, — ITy4HOE BpeMs B MUHYTaX;

Tux — WITYYHO- KAJbKYJISLHMOHHOE BPEMS B MUHYTaX;
T, — OCHOBHOE MalIMHHOE BPEMS;

T,  — BCIIOMOTraTeiabHOE BPEMS;
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Tose — BpeMsl Ha 00CITy)KUBaHHE pabOYero MecTa;
Torx — BpEMs AJIsl IEpepbIBa HA OTIbIX;
T,; — MNOATOTOBUTEIBHO-3AKIIOUYUTEILHOE BPEMSI;

n — YHUCJIO ACTAJICH B IAPTUH.

T, — OCHOBHOE BpeMs, 3aTpayMBACMOE HAa M3MEHEHHE PA3MEpOB,
(GbopMBI, IEPOXOBATOCTH MOBEPXHOCTH.

r L
v,

b

rae | — pacdeTrHas qIuHA;
1 — YHCJIO POXOIOB;

V; — CKOpOCTb IBWKEHHUS MOJAYU: V, =n-S,.

T, — BcrmoMorareinbHOE€ BpeMs — 3TO BpeMs Ha HEO0OXOAUMBIE
npuemsl, odecrieunBaromme T, (mogaya 3aroToBKH, U3MEpPEHUE, WUHCTPY-
MeHT). Onpenensercs 1o HopMaTUBaM U MOXeT cocTaBiATh A0 20 —30 %

IITYYHOT'O BPEMEHU.

Tose — BpeMs Ha oOcCiykuBaHuUe pabouero mecra. YOopka, cMaska
CTaHKa, yOOpKa CTpYKKH, IOAHAIaAKa cTaHka. Onpenensercs 1mo HopMa-
tuBaM. OOBIYHO cocTaBisieT 4 — 8 % OT BpeMEeHHU Ha ONepalluio.

Torx — BpEMS IEPEPHIBOB HA OTIBIX ~2,5 % OT ONMEepaTuBHOrO BpEMe-
HU.

T, — 9TO Bpemsi, KOTOpOe 3aTpadunBaeTCs Ha BCIO TAPTHIO 3aTOTOBOK
JI0 UX MEXaHUYECKOU 00pabOTKU (03HAKOMJICHHE C YEPTEKOM, HACTpOUKa
000pyI0BaHUs, TIOJYyUYEHUE MAaTEPHAIIOB, C/laya U3TOTOBJICHHBIX JeTallel U
1p.). Onpenensercs Mo HOpMaTUBAM.
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OmnpenenrB HOPMBI BPEMEHH Ha KAy ONEPAIMIo TeX. Mpoliecca,
MO>KHO OIPEACIIUTh TPYAO0EMKOCTh 00pPabOTKH BCEH JETaNH:

T,=>T, WIH T,=>T,..

TpynoemkocTs 00padboTku uzaenus T,:
r =T, n+T, n,+..+T, -n .

Onpenenenue TPyAO0EMKOCTU ACTaIN METOJIOM CPaBHEHUSI IIPUMEHSI-
€TCSl MPU MPOSKTUPOBAHUM MEXAHWUYECKUX IIEXOB IO MPHUBEACHHOUN Mpo-

rpamme:

T =T-K,

Ty — TpyaoeMKocTh 0OpabOTKH MPUBOAUMOMN JIETaIIH;
T — u3BecTHas TPYIOEMKOCTD JIETaIN TPEICTaBUTEIIS,;
K, — o6mmit korPuiiueHT npuBeIeHuUS.

[Ipy nmpoeKTUPOBAaHUM LIEXOB €AUHUYHOTO U MEJIKOCEPUMHOTO IPO-
M3BOJICTBA 3TOT METO/I Yallle BCETO MPUMEHSETCS B YIIPOIIIEHHOM BUJIE, KO-
rJa Ipyu CPAaBHCHUHU TPYAOEMKOCTEN YUUTHIBAKOTCS TOJILKO PA3INYUS J1€Ta-
JIEH I10 Macce

rae T, — uckoMasi TpyJI0€MKOCTh 00pabOTKH TIEPBOM JIeTalu;
T, — u3BecTHas! TPYAOEMKOCTb BTOPOU JIeTalIN;
Q; — Macca nepBoi aeTanu;
Q, — Macca BTOpOU JieTaiu.

Metoa ympoO4YEeHHOrO OMNPEACICHUSI TPYJIOEMKOCTH 110 THUIOBBIM
HOPMaM NPUMEHSETCS MPU HCHOJIB30BAHUU MAPIIPYTHBIX TEXHOJOTHUYE-
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CKHX TMpoleccoB. TUMOBbIE HOpMBI pa3paboTaHbl Ha Haubojee pacrpo-
CTpaHEHHBIC OIEpalud MeXaHW4YeCcKONM oOpabOTKU Mg OMpeIesIEeHHOrO
KJlacca JeTaneu (Baibl, 3yOuaThie KoJjieca, AUCKU U T.1.). OHU coaepkar
HOPMBI ITYYHOTO BPEMEHU Ha 00pa0OTKY IO ONEpalusM U TUIIOpa3Mepam
OTJIEJIbHBIX JeTajei, HOpMbl TTOATOTOBUTEILHOTO 3aKIIOUUTEIIBHOTO Bpe-

MEHU Y TTOTIPaBOYHbIC KOADPUIIMEHTHI HA U3MEHEHHBIE YCIOBUSI.

2.6 OnpenesieHne KOJIUYECTBA OCHOBHOI'O NMPOU3BOJACTBEHHOT0
000pyn0BaHMS

K OCHOBHOMY MPOH3BOJCTBEHHOMY O0OOPYJIOBAHHUI0O MEXaHHYECKOI'O
1IeXa OTHOCHTCS 00O0PYIOBAaHUE, BBIMOIHSIONICE TEXHOJIOTMUYECKHE OIepa-
A 10 00paboTKe AeTajelt U cOOpKe y3JIOB, T.e. 00OpPYJOBAaHHE MPOU3-
BOJICTBCHHBIX OTJICJICHHUM I1€Xa, B COCTaB KOTOPBIX BXOJISAT CTAHOUYHBIC y4a-
CTKU W JIMHUH, YYACTKU Y3JIOBOM COOPKH, OKPacOYHBbIC YYACTKH, YUACTKU

KOHCEpBAIlMU M YIAKOBKH JeTajiell u Ap.

[Ipon3BOACTBEHHBIM O00OPYIOBAHMEM MEXAHUYECKOTO IleXa B OC-
HOBHOM SIBJISIIOTCSI METAJUIOPEKYIME CTAaHKH, II09TOMY IIPU IPOEKTUPOBA-
HUU 1I€Xa MIPOU3BOJUTCS pacyueT INIaBHBIM 00pa3oM KOJIMYECTBA METaIo-
pexymux crankoB. OO0OpyAOBaHME IPYTUX MHPOU3BOJACTBEHHBIX OTHEIE-
HUN OOBIYHO HE paccMaTpPHUBAETCA, a BbIOMpaeTcs KOMIUIEKTHO. B 3aBucu-
MOCTHU OT THUIIA MPOU3BOJICTBA PACYET MOXKET BECTHUCHh TOYHO WJIU YKPYII-
HEHHO.

Pacuetr 00opy0BaHMsl TOYHBIM CIIOCOOOM BEIETCS MpU pa3pabOTKe
TEXHUYECKOTO MPOEKTA I[EXOB CEPUHHOIO U MACCOBOTO MPOU3BOJICTBA, KO-
rja TPyJOEMKOCTh OMPEAeIIIeTCsl MO0 MOJAPOOHO pa3pabOTaHHBIM TEXIPO-
eccam.

YKpynHEHHBIN pacueT MPUMEHSETCS B TEX ClydasiX, Korja HeT J0c-
TATOYHBIX JAHHBIX JUIsI TOYHOTO pacyeTra MpU MPOEKTUPOBAHUU IIEXOB
€MHUYHOIO ¥ MEJIKOCEPUUHOTO TTPOU3BO/ICTBA.
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[Ipn ompeneneHuu KoiuyecTBa OOOPYIOBAHHS IIEXOB CEPUIMHOTO
IIPOM3BOJICTBA TOYHBIM CIIOCOOOM pacdeT BEACTCS MO KaXXJAOMYy THIIOpa3-
Mepy CTaHKa Ha OCHOBE TOJICUeTa r0JI0BOM TPYIOEMKOCTH 00pabOTKU BCEX
JieTanei, 3aKpeIUICHHBIX 3a JTaHHBIM THIIOM CTaHKa, W JIEUCTBUTEIHHOTO
dboHa BpeMeHu paboThl 000PYI0BAHHUS.

[ToTpe6HOE KOJIMYECTBO CTAHKOB JAHHOTO THIA OMPEIEISIETCS IO
dbopmyie

Trac Cp — PaCuYCTHOC KOJIMYCCTBO CTAHKOB JAHHOT'O THUIIOPA3MCEpPA,

Tk — Tpy10EMKOCTh 00pabOTKHU Ir0JIOBOT0 KOJIMYECTBA BCEX JE-
TaJeil Ha CTaHKax JIaHHOTO THUIOpa3Mepa B CTAHKOYaCax;

@D, — 1eUCTBUTEIbHBIN T0/I0BOM (hOHJ] BpeMEHU pabOThl CTaHKa
B Hacax.

Tpynoemkocts 00paboTku Ty ompenensercs no JaHHBIM TEXHOJIOTH-
YECKOI'0 U B O0IIEM BUJE COCTABUT:

D P

« 60

rae  Tyx — MTYYHO-KANBKYJSILIMOHHOE BPEMsS B MHHYTax JeTaje-
onepanuu;

JI — rooBo€ KOJIMYECTBO KaXJOM JeTaje-omnepalyu, 3aKper-
JIEHHOM 3a CTaHKaMH JaHHOTO TUIOpa3Mepa.

HOJ’IyquHOC PaCUCTHOC KOJINYCCTBO CTAHKOB OKPYIJIACTCA A0 LCI0-
I'0 4ucliia, Ha3bIBACMOI'O IIPUHATBIM YU CJIOM CTAHKOB CH.

Jlns ompeneneHus CTENeH! 3arpy3KH M0 BPEMEHHM CTAaHKOB JAHHOTO
TUTIOpa3Mepa MOAb3YIOTCA KO3(P(DUITMEHTOM 3arpy3Ku 000pYy10BaHUSA:

K, =—Z WIn K, = X
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Cpenuuit K0O3PUUUEHT 3arpy3KH MO y4acTKy WIH LEXY

C

Cpennee 3Hauenue K; 1o nexy npuHUMAarOTCA:

JUISl eTMHUYHOTO M MeJIKOoCcepHitHOTO mpousBojcTBa K; = 0,8 —

0,85;
1151 cepuiinoro — He Hke Ks = 0,75 — 0,85.
TaOmuna 2
BenomocTs pacyera KOJIMYECTBA CTAHKOB
Tuno-  Homepa |T'omosoii [Hopma Bpe- Bpems |[Totped- |Koaddu-
pasMep  [MpUKpen- |BBITYCK |MEHU Ha OJ- | HA TOTOBBIM |HOCTH B |IIMEHT 3a-
CTaHKa [ICHHBIX |B INTYy- |Hy J€Tallb B | BBIIYCK B |CTAHKAaX |TPY3KH
neranend  |Kax MUHYTaX CTaHKOYacax
G, | Cy
TokaHbie 01 | 8000 45,0 6000
(IK 62) 02 | 4600 75,5 5785
03 | 1200 121,0 2420
Hroro... 14205 3,6 | 4 0,89

KonuyecTBO CTaHKOB HEMPEPHIBHO-NIOTOYHOM JIMHMM (MaccoBO€ H
KPYIHOCEPUIHOE MPOU3BOACTBO) ONPENEIAETCS Ul KaXA0W ONepanuy 1o

TaKTy BBIITYCKA JIETAJIEH B JIMHUH
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rae Ty — mTydHoe BpeMsi 00paOOTKU Ha JaHHOUW Orepanuv B MU-

HYyTax;
T — TaKT BBIyCKa JETaJIel C JIMHUM B MUHYTaX:
60D,
T = N
A
®. — AeHCTBUTENBHBIN TOA0BOM (DOHA BpEMEHH CTaHKa B 4a-
cax;

JI — romoBOM BBIMYCK AETAJIEN B IITYyKax.

LA

C =
’ 60D,

- HOACTAaBUM M I1OJIYYHUM

Ecmu C, npesbimaer nenoe yucio Ha 0,05 +0,1 , To cienyer okpyr-
JSTh B MEHBIIYI0 CTOPOHY M MEPECMOTPETh YCIOBUSI 00pabOTKU (OCHACT-
Ka, peKUMBI pe3aHus u ap.).

Pe3ynbrarel pacuera ciaeAyeT NpU3HATH YJIOBJIETBOPUTEIbHBIMU, €C-
Y cpeaHUi Ko3(h(PULMEHT 3arpy3KH CTaHKOB ITuHUM Ki., Oyaer He Huxe
0,65 +0,75.

KonuuecTBO CTaHKOB B IICPCMCHHO- ITOOOYHBIX JTUHHUAX TAKKE OoIIpce-
ACIACTCA OJIA Ka)I(I[Oﬁ OIlICpaluu.

r, A+7,-4,+.+T -1,

C — w w R
’ 60-® K,
rae T, ... Ty — MTYdHOE BpeMs oOpabOTKHM KaXKI0M JeTaiu Ha

JTAHHOU Omepali B MUHYTaX;

i, ... Hq — rOJIOBOM BBIMYCK 3aKPETJICHHOW 3a JINHUEH JIe-
Talu;

27



K, — k0o3dpuireHT, yuuThiBaromuii BpeMsl epeHanaaku Ju-
HUM OJTHOTO HAMMEHOBAHMS JIeTayiu Ha Japyroi, K, =0,95.

Korna Ha nuHrmM 00pabaThIBatOTCS IETAIM, MAJIO PA3JIMYAIOIITHAECS 110
TPYJAOEMKOCTH, TO YCTAHABJIMBACTCS €AMHBIN TaKT JJi1 00pabOTKH BCEX
JeTajIen:

o 600 K,
N/ AN/ SESNE )

Hucmo CTaHKOB ISl KaXI0M OIEepaliiy B JIMHUKA PABHO

Ecnu 3a nuHUEH 3aKperuieHbl AeTalu ¢ pa3IndHON TPYJI0EMKOCTHIO,
TaKT OTPEIEISIETCS IS KaXI0H AeTalu B OT/IEIHPHOCTH ITyTeM pacmpe/ie-
JICHUSI pacyeTHOro (OH/IAa BpEMEHH pabOThl 000PYAOBAHUS TPOIIOPIUO-

HaJIbHO TPYJA0EMKOCTH 00pabOTKHU roI0BOTO KOJIMYECTBA JA€Talel KaXkI0ro

HauMCHOBAHMU:.

Tabnuua 3

BenomocTts a1t onpeniesieHus: TakTa IEPEMEHHO-IIOTOYHON MaIllUHbI

No l'omoBas | Tpymoewm- Tpynoem- ["'omoBoit Koaddu- [Takr B
nprpaM- | KOCTh Ha OJ- KOCTb  Mpo- (POHA BpeMe{lIUEHT MUHY-
ACTAT a B | Hy JeTalb B [PaMMBbI HU nepeHa-  [rax
MTyKax | yacax JaaKu
Buac. B % Buac. |B%
01 38400 0,20 (7680 40 1606 40 0,95 2,4
02 19200 0,26 4992 P25 1004 25 0,95 2,9
03 19200 0,36 6912 B35 1405 B35 0,95 4,2
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Omnpenenenre KoauyecTBa 000PYI0OBaHUSI YKPYIHEHHBIM CIIOCOOOM
BEJIETCS 10 YKPYITHEHHOM TPYJOE€MKOCTH I'0I0BOTO BBIITyCKA U3/ENUH, OI-
PEIEIEHHOW OJHUM U3 PAacCMAaTpPUBAEMBbIX BBIIIE METOJOB U IOJICUUTHIBA-
eTcs 1o popmyre:

T
no6uy CD K
c 3cp

M
rae  C, oo — NpUHSITOE (00IIEE) YMCIIO 000PY/I0BAHUS 1I€Xa WU OT-
nesneHust (0e3 HaMMEHOBAHUS CTAHKOB);

T — TpyZ10€MKOCTh T'OJJOBOTO BBINTYCKA BCEX M3JICJIMM MPOTrPaMMBbI B
CTaHKOYacax;

Ksep — cpenHnit ko3 PpuuueHT 3arpy3ku 000pyn0BaHUs 110 LIEXY.
JlJ11 MaccoBOroO M KPYITHOCEpUIUHOTO npou3BoacTBa Kse, = 0,7;
i cepuitHoro — Ksep, = 0,8;

i equangHoro — Ks, = 0,85.

Ecny ucnonp3yroT MOKa3aTeld yAeIbHON TPYAOEMKOCTH TO:

T -B T -O-B
c . =—20 WU c ==
e cpc ' KScp e ®c ’ K3cp

rie T, — TpyAOEMKOCTb 00paOOTKM OJHOTO M3JENHS B CTAaHKOYA-
cax;

Ty, — TpynoemkocTs 0OpaOOTKM OJHOW TOHHBI H3JEIHHA B
CTaHKOYaCaXx;

B — romoBo#i BBITYCK U3AEIUN B IITYyKAX;
Q — macca 0HOTO MU3AENUS B TOHHAX.

I[J'IH ONPCACIICHUA COCTaBa 060py,Z[OBaHI/IH IMOJYYCHHOC 061]_[66 KOJIN-
YCCTBO CTAHKOB paclpcACIA0T II0 I'PYIIIIaM M THIIAM, ITIOJIB3YACH IIPO-
HCHTHBIM OTHOIICHHUCM, OIIPCACIIACMBIM 110 JAHHBIM BBIIIOJIHCHHBIX IIPO-
CKTOB HJIM 3aBOOOB.
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B pe3ynbrare BBINOJIHEHHE PACUETOB U ONPEACIICHUSI TUIIOB HEOOXO-
JUMBIX CTaHKOB (MpH JII0OOM criocoOe pacdeTa) COCTaBIISIETCS] CBOIHAS Be-
JIOMOCTh O0OpyJOBaHUA 1iexa. B BegomMocTu yka3biBaeTcs THUM (MOJIETh)
CTaHKa, MOIIHOCTb, 0ajJaHCOBasi CTOMMOCTh, Macca KaKJI0r0 CTaHKa U KO-
JIMYECTBO.

2.7 OnpenesieHne KOJUYECTBA PA0OTAIONIUX MEXAaHUYECKOT0 LIexa

K npou3BoacTBEHHBIM pabOUUM MPOU3BOACTBEHHBIX I[€XOB OTHOCST-
Csl CTAHOYHUKH, ONEPATOPHl W HAJAJAYUKU aBTOMATUYECKUX JIMHHUM, paz-
METYUKH, CJIECAPU MO MPOMEKYTOUHBIM CIIECAPHO-COOPOUHBIM padoTam,

MOMIIIMKY JeTaJICH.

B enuHMYHOM, MENKOCEPUHHOM M CEpUIHOM MPOU3BOJCTBAX KOJH-
YEeCTBO MPOU3BOJACTBEHHBIX PA0OUYUX MOXKET ONpPENEesIThCs KakK 1Mo oOuiei
TPYJIOEMKOCTH, TaK U IO CTAHKOEMKOCTH 00pabOTKH.

[Ipu pacuete no oOuIel TPYI0EMKOCTH OOpa0OTKH, OTIPEACICHHOM B
YyeJI0BEeKO-Yacax (MexaHuueckas oopaboTka, cOOpka, ciiecapHas 00paboTka
U JIp.) KOJIMYeCTBO pabounx P paccumteiBaeTcs:

P=—
@

p

b

rie T — TPyJAO0EMKOCTh T'OJIOBOTO BBINTyCKa W3JCIHI B YEJIOBEKO-
yacax;

®, — nelicTBUTENBHBIN ro10BOM (hOHA BpeMeHH paboThl pado-
Yero B 4yacax.

[Ipu pacuere Mo CTAaHKOEMKOCTH 0OpaOOTKH, OMPEACICHHON B CTaH-
Ko4acax, WIM 1O OOIIEeMYy KOJUYECTBY MPHUHSATOTO MPOU3BOJICTBEHHOTO
o00opyI0BaHUs
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rne T, — CTaHKOEMKOCTh TOJOBOIO BBIMYCKa M3AEIWN B CTAHKOYA-
cax;

T =@, -C, -K,
c c n cp
C, — KOTUYECTBO MPHUHSITOTO MPOU3BOJCTBEHHOTO 000PYI0Ba-

HUA (METaJUIOPEXKYILIEr0 U HE METAIIOPEKYIIETO);

®. — neWCTBUTENBHBIA TOJ0BOM (POHJ BpeMEHHM PabOThI €1H-
HUIIBI 000PYIOBAHUS B Yacax;

Ky — K03(p(dUIIMEHT MHOTOCTAHOYHOrO OOCIy>KWBaHUS, T.€.
CpellIHEe YUCIIO CTAHKOB, OOCTY>KUBAEMBIX OAHUM pabOUMM;

K, — ko3¢ ¢punuenT, onpenensonmii TpyA0eMKOCTb PYYHBIX
paodoT;

Ksp — cpennnit ko3 puuneHT 3arpy3ku o00pyn0BaHUsL.
TouHOCTH pacueTa 3aBUCUT OT METOJIa ONPEACIICHUS TPYIOEMKOCTH.

Ecam TpymoeMkocTh paboT ompeaenseTcs 1Mo TeX. MpoIeccy Ha oc-
HOBE HOPM BpPEMEHH Ha KaXKIYIO OIMEpaIlnio, TO TPYJAO0EMKOCTh 00paboTKH
Ha MEXaHWYECKHX CTaHKaX JaHHOTO THIIA B YEIIOBEKO-Yacax OIpeaeiIsIeTCs
o opmyie:

rae Ty — TpyaoeMKOCTh 00pabOTKH TOJI0BOTO KOJIMYECTBA JICTAJICH
Ha CTaHKax JAaHHOTO TUIA B CTaHKOYacax.

3Hasi TPYJI0EMKOCTh 00pabOTKH Ha MPOU3BOJACTBEHHOM O00OpPY/I0Ba-
HUW JAHHOTO THIIA B CTAaHKOYAcaxX, MOXKHO OIPEACIUTh KOJIHYECTBO pado-
YHX 10 CIEIUATBLHOCTAM (TOKapeH, Gpe3epoBITUKOB U T.]I.)
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Takum 00pa3om omnpenensieTcss KOJIMYeCcTBO padounx Ha MeTaiope-
KyleM o00pyJOBaHUM U HA PYUYHBIX paboTax, B MOCIEIHEM CIyyae

Ky=1.

Ecnu TpynoeMKocTh pydHBIX padOT HE OMPENeseTcsl, TO KOJIUYECT-
BO pa0oyMX, 3aHIATHIX Ha PYYHBIX paboTax, /Uisl €IMHUYHOTO U CEPUIHOTO

MIPOU3BOCTBA MPUHUMAIOT paBHBIM 3 —5 % OT 4KCl1a CTAaHOYHUKOB.

[Ipu pacyeTe MO CTAaHKOEMKOCTH OOpaOOTKM pacueT Bcerna OyaeT
YIpOLIEHHBIM, Tak Kak K, 1 Ks, ABISAI0OTCA yKpyITHEHHBIMU.

JIJ1st MaccoBOro M KpyHmHOCEPUMHOIO MPOU3BOJICTBA KOJIMYECTBO pa-
00UMX, 3aHATHIX Ha PYYHBIX paboTax npunumaercs 1 +3 % ot koauyecTBa
CTaHOYHHKOB.

B 3aBrucHMOCTH OT THITa U CTENEHW aBTOMAaTHU3aIuu cTaHkoB K, = 1
+5. JInst KpyTHBIX ¥ YHUKQJIBHBIX CTAHKOB, a TAaK)XE JBYXIIHWHICIBHBIX
IJIOCKONMITU(OBATIBHBIX U OECIEHTPOBO-IUTH(OBATBHBIX CTAHKOB C pPyd-
Hol 3arpy3koit K, = 0,25 +0,5, Tak Kak OJUH CTaHOK OOCIy’KHUBAaeT He-
CKOJIBKO paboyYuX.

[Ipn ykpynmHEHHOM MPOEKTHUPOBAHUM cpenHee 3HadyeHue K, npunm-
MarT: B MacCOBOM IPOU3BOJICTBE (C HCIIOJIH30BAaHUEM aBTOMATUUECKUX

auaui) Ky, = 1,8 +2,2 | B kpynHocepuiinom K, = 1,5 +1,8, B cepuitHom
K, = 1,3 +1,5, B Menkocepuitnom K, = 1,1 +1,2.

Koadpdunuenr K, yuntsiBaeT Tpy10€MKOCTb PYYHBIX PA0OT U MOXKET
OBITH NPHUHAT: JUISI MAacCOBONO M KpYyMHOCEpUHHOro mnpousBoicTBa K,
=1,02; nus cepuiitHOrO M MenkocepunHoro npoussozacTsa K, =1,05.

Pacuer xonmdecTBa BCrioMOraTeIbHBIX PabOYUX IeXa MOXKET MPOU3-
BOJIUTHCS 10 TPYAOEMKOCTH MIAHUPYEMOTO 00beMa padoT, MO KOJIMYECTBY
pabouynx MeCT W 10 HOpMaM OOCITYKHWBaHMsI, a TaKKe B TMPOIEHTHOM OT-
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HOIICHHWHU OT YMCJIa IIPONU3BOACTBCHHBIX pa60q14x HIJIKX OT KOJUYCCTBA IIPO-

W3BOJACTBEHHOTO 000PYIOBaHUS.

PacyeT B MpOLIEHTHOM OTHOILIEHWU HE JIA€T IOCTATOYHO TOYHBIX pe-
3yJlbTaTOB. DTO NMPpUOIMKEHHBIN pacueT. [1o JaHHBIM psiga 3aBOJIOB U UH-
CTUTYTOB KOJMYECTBO BCIIOMOIaTEIbHBIX pa0OYUX B MEXaHUYECKUX LE€XaX
COCTABJISIET B CEPUMHOM MpPOU3BOACTBE 18 — 25 % OT xogudecTBa mpous-
BOJCTBEHHBIX pabouux, B MaccoBoM — 35-50 %. CyliecTBytOT HOPMATHUBBI
pacyera.

TouHbIl pacueT BCiOMOraTeIbHbIX PadOYUX BEAETCS MO OTIAEIbHBIM
KaTErOPUsIM.

JIJist yKpYTIHEHHBIX PacdyeTOB KOJIMYECTBA BCIIOMOTATENbHBIX Pabo-
yux, UTP, ciyxamux, muaamero odcmysxuBatomiero nepconana (MOII) u
pabotHukoB OTK MOKHO MOJIb30BAaThCS CIAEAYIOIIUMU MPUMEPHBIMU HOP-
MaMu: BcriomoratesabHbie padoune 26 — 30 %o;

HUTP 10 - 12 %;
Cnyxanrue 2 — 3 %;
Paboruuku tex. koutposst (UTP u cinyxamue) 4 — 6 %;

MOII 2 — 3 % ot o011ero Koau4yecTBa padoyux.

2.8 I'py30000poT 1 MJI0MIAAH IEXA

Jlist onipeenenusi rpy30000poTa HEOOXOAMMO pacCUUTaTh MOTPEO-
HOCTh B OCHOBHBIX M BCIIOMOTATEJIbHBIX MaTepuajax, 3aroTOBKax, a Takke
KOJIMYECTBO OTXOJIOB TIPOU3BOICTBA.

K OCHOBHBIM OTHOCATCSI Marepuaibl, MPEIHA3HAYEHHbIC ISl U3rO0-
TOBJICHUS JieTajiel, 3aJaHHbIX Mporpammoi. IloTpeGHOCTh B OCHOBHBIX
MaTepuanax U 3aroTOBKax OINPEAEIAETCS MO TaHHBIM PACIEXOBOYHBIX BE-
JIOMOCTEW, IPU MPOCKTUPOBAHUM T10 TOYHOM MPOrpaMMe, WK IO JTaHHBIM
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IIPOCKTOB, WKW MPAKTUYCCKHUM JAaHHBIM JPYI'HUX 3aBOAOB, a4 TAKXKXC IIO HOP-
MaM pacxoJa OCHOBHBIX MAaTCPHAJIOB.

K BcriomoraTenbHBIM MaTepraliaM OTHOCSITCSI CMa304HbIe Maciia, 00-
TUPOYHBIC MaTepuaibl U Jip. [loTpeOHOCTH BO BCTIOMOTAaTEIbHBIX MaTepHa-
Jax ompenensercs 1Mo HOpMaM pacxojia Ha OJWH CTAHOK WJIM Ha OJHOTO
pabouero.

[ToTpeOHOCTh B CMa304YHO-OXJIAKJAOIIECH JKUJIKOCTUA OIpPEAeIaeTCs
10 HOpMaM pacxojia Ha UHCTPYMEHT B JI/MHUH WJIM JUIsl Macell Ha OJIUH CTa-
HOK.
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Puc.2.1. Cxema rpy30n0TOKOB aBTOMOOHUILHOTO 3aBO/IA.

- MaTepuabl MOCTYNAIOIINE CO CTOPOHBI.

- 3aTOTOBKH COOCTBEHHOT'O M3rOTOBJICHMS.

[[I]]]]]II]II] - MaTepUaJIbl U ACTAJIX NOCTYAIONIME CO CTOPOHBI.

B B B jeranum oTnpaBisieMbIe B 3aITYaCTH.

| - coOOpaHHBIC aBTOMOOMIIN.

BN - 0TXO/bI (CTPYKKA, 00PE3KH, ILJIAK)
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OTX0IbI TIPOM3BOACTBA OMPEACISAIOTCS MO0 IO PA3HOCTH MEXKIY
MaccaMH 3aroTOBOK M TOTOBBIX JieTajieH, MO0 B IMPOIICHTHOM OTHOIICHHH
OT MacChl TOTOBBIX JeTajei. JlaHabIe 110 TPy30000pOTY CBOJSATCS B TaOJIH-
Iy TPy30000pOTa, B KOTOPOH YKa3bIBAIOTCSI HAWMEHOBAHHE T'PY30B, a TaK-
e JTBW)KCHHUE ITHX TPY30B, T.€. OTKyJa OHH IOCTYMNAlOT B IIeX W KyJa Ha-
MPaBJIAIOTCA U3 1iexa (Taot.).

[IponsBoacTBEHHAs IUIOIA[Ab 1€Xa NPU TOYHOM IPOECKTUPOBAHUU
OTIpEIENSETCS HA OCHOBAHUH pa3pabOTaHHOIO IJIaHA PACIIONIOKEHUS BCErO
000pyI0BaHUs, pabOUYNX MECT, MOJAbEMHO-TPAHCIOPTHBIX M JPYTUX YCT-
POMCTB, IPOE3I0B.

HOKaSaTCHeM, OILIPCACIIATOIINM I_IGJIGCOO6p33HOCTB HCIIOJIb30BaHUA
HpOHSBOHCTBeHHOﬁ mIomaaun, ABJIACTCA YACIIbHAs IIomadb Ha OAWH CTa-
HOK, ompcacirsicMasd Kak 4aCTHOC OT ACJICHUA HpOHSBOI[CTBCHHOP'I IJiomaaun
Ha 9YMCJIO CTAHKOB, PACIIOJIOKCHHbBIX Ha ATOU ILIOIIAIH.

OO6mmas yaenpHas TI0IIa b Ha OJUH CTAHOK IPEJCTaBIISIET COO0M va-
CTHOE OT JICJICHUS BCEH IJIOMIAIU 11exa (T.€. MPOU3BOJACTBEHHOM + BCIIOMO-
raTejbHOM) Ha YHCIO CTAaHKOB, PACIIOJ0KEHHBIX Ha MPOU3BOIACTBEHHOM

IIomany. Y aenpHas IpOU3BOICTBEHHAS IUIOMAAb OOBIYHO COCTABIISCT:
UIT  MaJbIX cTaHkoB 10 — 12 Mz;
CPEeIHUX CTAHKOB 15 — 25 M’;
KPYIHBIX CTAaHKOB 25 — 70 M;

2
0co00 KpymnHbIX cTaHKOB 70 —200 M~ Ha OJIUH CTaHOK.

2.9 IIpoexkTHpPOBaHHE BCIIOMOTaTeJIbHBIX OT/AEJIeHUI

B 3aBucumocTu oT macmiraba mpou3BOJICTBA, pa3Mepa Liexa U opra-
HU3alUU pabOThl OMPENENSIETCSl COCTaB BCIIOMOTATENIbHBIX OTAEIEHUN Iie-
xa. B obmem cimydae B 3TOT COCTaB BXOJAT: MHCTPYMEHTANIbHAs CIIyx0a
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1[€Xa, BKIIOYAIOIAs 3aTOYHBIE OTACIICHUS, OTICICHHUS PEMOHTA WHCTPY-
MEHTAa U OCHACTKH, HHCTPYMEHTAIIbHO-PA3aTOUHbIE KJIaJ0BBIE, KIAJOBbIE
npucnocoOaeHuil U abpa3uBOB; KOHTPOJIbHBIE MyHKTHI U OTJAEJICHHUS; 1IEXO0-
Bas PEMOHTHas 0a3a; CKJIaabl; OTAEIECHUS ISl IPUTOTOBICHUA U pa3gadu
CMa3bIBAIONIE-OXIXKIAIOMINX KUAKOCTEHN; OTaeneHus: coopa u nepepadoT-
KM CTPY’KKH, & TAKXKE ITOMEIICHUS LIEXOBBIX YIHEPTETUUECKUX U CAHUTAPHO-

TCXHHUYCCKHUX YCTAHOBOK.

[Ipu TEXHOJIOTMYECKUX pacdyeTax BCIOMOTATEIbHBIX OTIEJICHUN OIl-
penensieTcsi KOJIW4YeCcTBO O0OpyAOBaHUS M MOTpeOHas IUIONIAAb, MPUIEM
JUISl HEKOTOPBIX OT/EJICHUN U CIyXO0 pacuer jaenaercss moApoOHO, a Jist
JIPYTHX — YKPYITHEHHO.

2.9.1. 3aTouHoOe€ OTACICHME.

OHo npemycMaTpuBaeTcs AJid LEHTPATM30BAaHHOW MEPETOUKHU PEXKY-
mero MHCTpyMeHTa. OCHOBHOE 000PYI0BaHUE — 3aTOYHBIE CTAHKHU.

IIpr TOYHOM IPOEKTUPOBAHUM PACUYET YMCIA 3aTOYHBIX CTAHKOB BE-

AyT 1'[0)106H0 pacducTy 4uciia nNpou3BOACTBCHHBIX CTAHKOB IIPpH CCpHﬁHOM

MIPOM3BO/ICTRBE.
C — 3am R
p.3am. @
rae G, s — PacueTHOE YUCJIO 3aTOYHBIX CTAHKOB JJAHHOTO
TUIIOpA3MeEPa;

Tsar. — TPYJIOEMKOCTH 3aTOYKH I'OJIOBOTO KOJIMYECTBA
BCEX MHCTPYMEHTOB, 3aTpauylBaeMbIX Ha CTAHKAxX JAHHOTO TH-

ImopasmMepa B CTaHKOYaCax;

®, — AeUCTBUTENBHBIN TOJ0BOM (OHA BpEeMEHU padOThI
CTaHKa B 4acax.

Tpynoemkocts T, Olpenensercs, Kak cyMMa TPyJIOEMKOCTEN Irojo-
BOI'0 KOJIMYECTBA 3aTOYEK HHCTPYMEHTOB KaXKI0I'0 TUIIOpa3Mepa
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n

r =>T

3am. sam.i 2
i=1

rie  Tsri — TPYAOEMKOCTh 3aTOYKH T'OJJOBOTO KOJIMYECTBA

HHCTPYMEHTOB i~ THIIOpasMepa B yacax:
— n[ ) t3amj
sam.i 60 o
rae n; — 00111e€ KOJIMYECTBO 3aTOYEK JIJIsl OHOM onepalruy Ha

rOJIOBYIO IIpOrpamMmy;

tari — BpPEMs OJHOM 3aTOYKH HHCTPYMEHTA i THIIO-
pasmepa B MUHYTaX (tsar OepeTcs o0 HOPMAJISIM).

T()i'Di
n.:
! T

c.i

b

Toi — OCHOBHOE BpeMs pabOThI HHCTPYMEHTA i~ THIIOpas-

Mepa B MUHYTAax;

D; — xonuuecTBO 0OpabaThIBaeMbIX JIeTaliel B TOJl WH-

CTPYMEHTOM i~ TUIIOpa3Mepa B IITyKax;
T  — CTOMKOCTh MHCTPYMEHTA JAHHOT'O THIIA B MUHYTax

.Cpennuii k03¢pdUITMEHT 3arpy3KH CTAaHKOB 3aTOYHOT'O OTJIEJICHHS
Haxoautcs B npeaenax Ks; = 0,65 +0,8. TouHblld pacdeT, KaK MpPaBUIIO, HE
MIPOM3BOJIUTCS HU3-3a CI0KHOCTH pacyeTa.

[Ipu yKpynmTHEHHOM pacyeTe YMCIIO 3aTOYHBIX CTAHKOB OMpPEEIsAETCS
B MIPOIIEHTAX OT KOJWYECTBA METAJUIOPEKYIIUX CTAHKOB, OOCITY>KUBAEMBIX
3aTOYHBIM OTJEJeHueM. M3 3Toro koimyecTBa MpeaBapUTEIbHO BhIYUTA-
10TCsl NUTM(GOBATIBHBIE U MOJIUPOBAIIbHBIE CTAHKU, a TAKXKE CTaHKH, 00CIy-
KUBAaE€MbI€ CIEIUATBHBIM 3aTOYHBIM 000pyIOBaHHEeM. UHCIO crenuanu-

SUPOBAHHBIX 3aTOYHLIX CTAHKOB OIIPCACIIACTCA 110 HOPpMaM.
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HpH 3HAUYUTCIBbHBLIX KOJMYCCTBAX MHOTI'OIIIMMHACIBHBIX WKW arpe-
IaTHBIX CTAHKOB YHUCJIO 3dTOYHBLIX CTAHKOB PACCUHUTBIBACTCA HCXOOA U3

IIPUBCACHHOI'O UX KOJINYCCTBA!

Cr[p. = C06 + H-[Ta 'KI + H-[ar ) KZ;

rie Cy, — oOlee KoJIM4ecTBO 00CITYyKHUBAIOIINX CTAHKOB

(6e3 yueTa MHOTOUITTUHETBHBIX);
[, — ob11ee KOJTUYECTBO MIMUHIENIEH CTAaHKOB-aBTOMATOB;
b
K, —xoadduiment, o6s19HO paBHbIi 0,4;
[I,, — obrmiee KOJIMYECTBO MIMTMHENEH arperaTHbIX CTAHKOB;
5
K, —koaddumuent, o6sruno 0,15.

Kpome OCHOBHBIX CTAaHKOB B 3aTOYHBIX OT/ICIICHUSX YCTaHABINBACT-
Ccsl BCIIOMOTaTelIbHOE 000pyI0BaHKE B Kon4uecTBe, npuMmepHo 20 % ot
YHCIia OCHOBHBIX CTAHKOB TUX OT/IeJIEHUH. B cocTaB BCIOMOTaTensHOTO
000pyI0BaHUS BXOST: 00 IUPOYHO-ITUTH(OBATBHBIN CTAHOK; HACTOJIHHOE
TOYMJIO, 3aTOYHON CTAHOK JIJISl IICHTPOBOYHBIX CBEPJI U JIp.

Yucno pa60q14x 34aTOYHHUKOB OIIPCACIIACTCA 110 YHUCITY CTAHKOB 34a-
TOYHOI'O OTACIICHUA

rame  C,,r — YMCIIO OCHOBHBIX CTAHKOB 3aTOYHOT'O OT/CIICHM,;
®. — IEUCTBUTEIBHBIN TOI0BOM (POHT BPEMEHU CTaHKA,
Ksep. — cpenHuit K03(ppUIMEHT 3arpy3Ku CTaHKa;

®, — melicTBUTENBHBIN ro10BOM (POHI BpEMEHU PabOUEro;

Ky — xosdduimeHT MHOroCTaHOYHOTO 0OCITY>KUBAHUSI.
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KonuuecTBOo mojicOOHBIX pab04YuX 3aTOYHOTO OTACJICHUS MPUHUMA-
ercs paBHbIM 12—15 % ot uwmcia 3aTouHukoB, komndectBo UTP — 8-10%
oT o0mero KoiaudecTBa pabounx. OOMmas MmiIomaab 3aTOYHOTO OTASICHHUS
OmpeaeIseTCs:

810 m° IIPU MEJIKUX U3IEIUIX, BBIIIYCKAEMbIX 3aBOJIOM Ha OJVH
CTaHOK;

10 —12 M* TIpH CPERHUX;

12 —14 M* TpH KPYIHBIX H3/EIHSIX HA OXHH CTAHOK.

OOmas 1Ionaab OTACIACHUS BKIOYAeT (KpoMme IUIOMIAAM, 3aHSTOU
obopynoBanuem) miomanu nynkra OTK, kimamgoByro npucnocoOiIeHud u
WHCTPYMEHTA, MOMEIIEHUE SISl MacTepa M TEXHOJIOTa | JIp.

Otnenenne 000pyAyeTCs MPUTOYHO-BBITSKHON BEHTUIISIIUEH U H30-
JMPYETCS MEPETOPOIKAMU.

2.9.2. OTaesieHne peMOHTA MHCTPYMEHTA M OCHACTKMU.

OHO mpeaHa3Ha4aeTCs ISl BBIOJHEHUS CPEJHEr0 M TEKYIIEro pe-
MOHTa MHCTPYMEHTa M OCHACTKU. KoJIMuecTBO OCHOBHBIX CTAHKOB OIpe-
nensiercss mo HopmaM [2]. B cocTaB oTheneHuii Mo peMOHTY OCHACTKH,
KpOME OCHOBHBIX CTaHKOB, BXOJIUT BCIIOMOTaTEIbHOE 000PYIOBAHKE B KO-
mnaectBe ~40% OT ocHOBHOro. B umncino BcmomoraTeiabHOTO 000pyI0Ba-
HUS BXOJISIT:

00 1IMpOYHO-TIUTHU(OBATIbHBIE CTAHKY,

HACTOJBHOE TOYMNIIO;

HACTOJIbHO-CBEPJINIIbHBIE CTAHKY,

MIPECCHl PYYHOU U THUIPABINYECKUN;

BHCKTpOBPOSI/IOHHHﬁ CTaHOK I HU3BJICUCHHUSA CIOMAHHOI'O HMHCTPY-
MCHTA.

Uucno pabounx-CTAaHOUHUKOB OT/ACJICHUSI OMPEACIISIETCS MO TOW ke
dbopmyie, uto u 3arounHuku. KonudectBo ciecapeit 40 — 50 % ot uucna
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CTAaHOYHHUKOB; MOACOOHBIX pabounx 12 —15 % ot uncna oCHOBHBIX pado-
yux; UTP — 8-10 % ot uncna Bcex paboyux.

2
OOmas 1omaabk OTAENEeHUs omnpenensercs u3 pacdyera 20 — 22 M
2
MIPU MEJIKUX U3JeNUsIX U 24 — 26 M~ pu KPYHHBIX U3JETUSIX Ha OJUH CTa-

HOK. J[7151 3aBOJIOB ¢ MeNKUM 00OpY/IOBaHHEM MPUMEHSIOT KO3(PPUIIUECHT
0,8.

2.9.3.UHCTPYyMEHTAJBLHO-PA3AATOYHAS KJIA0Basl.

OHa cinyxuT s cHaOXeHUsT pabouux MEeCT MHCTPYMEHTOM U MpH-
CIIOCOOJICHUSIMU, a TAaKXE€ JJI1 UX MPOBEpKU. Becb MHCTpyMEHT, MOCTY-
napImi ¢ pabounx MECT, MPOBEPSIETCS HAa KOHTPOJbHO-U3MEPUTEIHHOM
MyHKTE KJIaJ0BOM, 3aTe€M TOJHBIH MHCTPYMEHT YKJIaJbIBA€TCS Ha CTesa-
KW, U3HOIIEHHBIN HAaMpaBJII€TCA HA MEPETOUYKY, a CJIIOMaHHBIA — B PEMOHT.
KnangoBast o0cinykuBaeTcsl KIaJoBIIMKaMHA U pabOYMMU IO JTOCTaBKE WH-
CTPYMEHTA.

JInst HeGonbImuX U cpeHuX 1exoB (10 200 CTaHKOB) yCTpauBaeTCs
OJIHA KOMIUIEKCHas kiaaoBasi. B kpymHbix nexax (6osee 200 cTaHKOB)
CO3JIAl0TCSl CHEIUATU3UPOBAHHBIC KJIQJOBBIC MO BHUJIAaM HMHCTPYMEHTa H
OCHACTKH.

Pacuer HHOIH&I[Cﬁ KIaJOBBIX IIPOU3BOAUTCS 110 HOpMATHBAM .

2.9.4. KoHTpOJIbHBIE OT/IEJICHUS.

KoHTposibHBIE OT/AENEHUS CIEAYeT pa3Mellarb pPSAIOM C OOCITyXKH-
BAEMBIMHM MU YYACTKaMU I10 X0y TEXHOJOIMYECKOro Ipoluecca. B 3aBu-
CUMOCTH OT ()OpMBI OpraHU3aluK padOT, BUJA U XapaKTepa KOHTPOIbHBIX
omnepannrii KOHTPOJIb MOXKET MPOU3BOIUTHCS:
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Ha paboueM MeCTe Ha CTaHKe WM OKOJIO CTaHKa;

Ha KOHTPOJIBHBIX IYHKTaX; B KOHTPOJIBHOM OT/ICJICHUH II€Xa.

KoHTposib, BBITIOMHSAEMBIN B I1€XaX, MOXKET OBITh JIETYYHM, IPOMe-
KYTOYHBIM ¥ OKOHYATEILHBIM, a TaK)Ke CIIJIONIHBIM U BEIOOPOYHBIM.

JleTydyeMy KOHTPOJIO TOJBEPTarOTCS JETald IMPU MEPUOTUICCKUX
IpOBEpKax B Ipoliecce Uux o0pabOTKU IS TPEIyNpPekACHHUS] MacCOBOTO
opaka. KoHTpo:I10 TI0/IBEpraroTCs MepBbhIe ASTaU TOCIe HAJIAIKH.

[IpomexxyTOUHBIN KOHTPOJIb 0OpadaThiBaEMbIX AeTalie MPOU3BO-
TUTCS. MEXIy omepanusMu. B eIMHUYHOM M CEpUITHOM TPOU3BOICTBAX,
KaK TIPaBUJIO, OTMPABIISIOTCS Ha KOHTPOJbHBIC MyHKTHI. [Ipu moTtouHOM
IIPOM3BOJICTBE KOHTPOJIb MPOU3BOAUTCS Y CTAHKOB.

OkoHYaTEeIbHBIN KOHTPOJIH MPOU3BOJUTCA TOCIE TOJIHON 00paboT-
K{ JICTAJIA U, KaK MMPaBUjIo, B CIICIUAIBHOM KOHTPOJIBHOM ITyHKTE.

BriOOpoYHOMY KOHTPOJIFO TOABEPraeTCss YCTAHOBICHHBINM MPOILIEHT
neranei. [Ipy moToYHOM MPOU3BOJICTBE B Cliydyae OOHAPYKEHUSI OTKIIOHE-
HUW OT TEXHUYECKUX TpeOOBaHUN BCE MOCIEAYIOIIUE JIETAIU TOJBEpra-
I0TCSI CTUIOITHOMY KOHTPOJTIO, TIOKAa HE OYIyT yCTpaHEHbI OTKJIOHEHHUS.

[1nomanb 1151 KOHTPOJIBHBIX OTAENEHUN U IMyHKTOB MOKHO OIpeie-
JUTH IyTEM IUTAHUPOBKU BCEX pabOuMX MECT paOOTHUKOB KOHTPOJS 000-
PYJIOBaHUSI U UHBEHTAPsS. YKPYMHEHO IUIOMIA b KOHTPOIBHOTO OT/ICICHHUS
OIIPEICIIOT [0 HOPME 5 — 6 M° Ha OJHOrO PaGOTHHKA KOHTPOIS, pabo-
TAIOIIETO B OTJEICHUU C MpuMeHeHueM korpduimenta 1,5 +1,75 na pac-
N0JI0’KeHHE 000pyAOBaHMsI, MHBEHTAps U MpoxooB. Pacuer yucna pabot-
HukoB OTK OBl pacCMOTpEH BbILIE.

[nomank KOHTPOIBLHOTO OTICJICHUS OOBIYHO cOoCTaBsAeT 3 =5 % oT
IUIOIIAAN CTAHOYHOT'O OT/IEJICHHUS.

KoHTponpHOE OTAEnEeHnE pacronaraeTcss B MEXaHHYECKOM LIEXE 10
OyTU JBWXKEHHS JeTalled B COOpPOUYHBIM II€X Mepesa MPOMEXYTOUHBIM
CKJIQJIOM.

[InaHupoBKa MeCTa KOHTPOJIepa NpH MOTOYHOM MPOU3BOJICTBE MPE/I-
ctaBiieHO Ha puc. 2.2. KoHTposiep cuaUT 3a KOHTPOJBHBIM CTOJIOM | B
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CIEUAIBHO OTBEJICHHOM MECTE W MPUHUMAET JETAIH ISl KOHTPOJISI C TI0-
MOIIBI0 HOKHOU menanu 2. [lpu HakaTuu Ha meaayib TOJKATeNbh 3 uepes
CHUCTEeMY pbluara 4 u 3y0daTo-peeuHylo Iepeaady 5 coBepliaeT MocTyma-
TEJIbHOE ABW)KECHUE U CIICIIUAIbHOW PE3MHOBOM HAKIIAAKOW 6 CTAIIKWBAET
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JeTallb 7 C MOIIAroBOTO KOHBEWepa 8 Ha pOJIMKOBBIM KOHBeHep 9. 3aTem
TOJIKATEIb BO3BpAIlaeTCcsl B KpailHee MOoJIOkKEHUEe Onarojapsi yCTaHOBJIEH-
HBIM MpPYXUHAM Ha OJI0ke 3yOuaThix Kojec 5. Jletanb moj IelcTBUEM CH-
JIbI TSKECTH CKATBIBAETCS MO KOHBEHWEPY K KOHTPOJIBLHOMY CTOJY, OTKYJa
Oeper AeTaib IS MPOBEICHUS] KOHTPOJS OCHOBHBIX mapameTpoB. llocie
MPOBEJCHUS] HM3MEPEHUN KOHTPOJIEp OMYCKAeT AECTalb Ha HAKIOHHBIN
KOHBEWEP, IO KOTOPOMY JIETAJIb MOMAAAET B TAPy C TOTOBBIMHU JIeTAISIMU. B
KAueCTBE AaBTOMATHYECKOIO0 KOHTPOJBHOTIO CpPEACTBA MPHUMEHSAIOT KOH-
TPOJIbHO-COPTUPOBOYHBIN aBTOMAT (KommapaTop). B aTux aBTOmMaTax u3-
MepuTesibHasi 0a3a BBINOJIHEHA UIACHTUYHO T'€OMETPUUECKUM IapaMeTpam
U3MEPSEMOT0 M3JEIUs, U aBTOMAT HACTPAWBAIOT 10 YCTAHOBJIEHHOMY 3Ta-
JoHy uiu oopasiy. [IpokoHTpoIupoBaHHBIE ASTAIM HAIPABISIOTCS B MO/I-
ToH (puc.2.3.), a 3aTeM yBO3STCA Ha CKJIaJ TOTOBBIX JieTayieil 1ubo Ha cOO-
POYHBIN KOHBEUED.

2.9.5. PemoHTHBIE 0a3bI NPOU3BOACTBEHHBIX LIEXO0B.

L[.P.b. mpexycmarpuBatoTcs JUisl IPOBEACHUSI MEXKPEMOHTHOIO 00-
CILy’KUBAaHMS TPOU3BOJACTBEHHOTO OOOPY/IOBaHMS, a TaKXKe NJis MpOBeEe-

HUSI PEMOHTHBIX PaboT.

KomnuectBo crankoB B I[.P.b. ykpynmHEHO MOXHO ONpPENEIUTH
(Tabn.4) B 3aBUCUMOCTH OT KOJHUYECTBAa OOOpPYAOBaHUS MEXaHUYECKOTO
nexa.

Ecnu yucno crankoB B I{.P.b. He mpeBbIlIaeT 5, To 1Heaecooopa3Ho
OpraHU30BbIBATh OOBEAMHEHHYI) PEMOHTHYIO 0a3y sl HECKOJbKUX IIe-

XOB.

Uucno pabounx L[.P.b. onpeaensieTcss 1Mo 4ucity NPUHATHIX CTAHKOB.
Koaddunuent 3arpysku odopynosanus 0,6 +0,8 , koapdunmreHT MHOTO-
cTaHOYHOTO oOciy>xkuBanus 1,05 +1,1.
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Tabnuua 4

KonuyecTBo 000pynoBaHus KommuectBo ctankos B L[.P.b.
150 2_4
200 3-5
300 4-6
400 57
500 6—-8

KonuyectBo cnecapeit Oepercss oT uncina cranouyHukoB [[.P.b. 60—
100 %, uucno BcrioMoraTenbHbIX padouux 18 — 20 % oT yucna cnecapei u
ctanouyHuKOB. Konmnmuectso UTP 9 —12 %, coyxammx 1,5 — 2,5 %, MOII 1
— 1,5 % ot o61m1ero uncia pabovmx.

2.9.6. Ckaaanbl

Jlnst obecrieueHus HOPMAILHOIO XO/1a MPOU3BOACTBA B 1I€XE JIOKHBI
UMEThCS CKJIAJbl METAJLJIa, 3arOTOBOK, MEKOTEPAIMOHHBIE CKJIabl U CKJIa-

IIbl TOTOBBIX J€TaJICH.

Cknaowvt memanna yCTpauBaloOTCs PU MEXaHUUECKOM IieXe ¢ 0OJib-
MM 00BEMOM TIPOU3BOJICTBA, MPU HEOOIBIIOM 00beMe MPOU3BOJICTBA Iie-
Jeco00pa3HO OPraHU30BbIBATH €AUHBIN 3aBOJACKON CKJIaj] MeTasia.

[IpyTKOBBIM MaTepuan XpaHUTCS HA CKJIAJIaX B CTEIUIaXKaX, KOTOPhIE
JIOJKHBI OBITh PACIIONOKEHBI MApAIIIETbHO aBTOMOOUIIBHOTO WIIU HKEJE3-
HOJOPOXHOT'O MYTH, YTOOBI UCKIIOUUTH HEOOXOJAUMOCTh Pa3BOpPaAUMBAHUS
MeTasuia. XpaHeHue MeTalljia JOJKHO ObITh Pa3eIbHO 110 MapKaM.
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CKknaowl 3a20moeok AOJIZKHBI, KaK IIpaBUJIO, pasMCIIATLCA IIPpHU COOT-
BCTCTBYIOIIINUX 3arOTOBUTCIIBHBLIX IICXAX. Ecnu 3aroroBku MoCTymnaroT Co
CTOPOHBI, TO CKJIaAbl YCTPAUBAIOTCA IIPH MCXAHHMYCCKHX HCXaX H pPa3Mce-
MalOTCsA B HAYAJIC TCXHOJIOI'MYCCKHUX ITIOTOKOB.

Meswconepayuonnsie cknadsl yCTPauBAIOTCS TOJIBKO B HE IIOTOYHOM
IPOU3BOACTBE. B MOTOYHOM NMPOM3BOJCTBE HEOOXOAMMBIA I oOecreye-
HUS HOPMaJIbHOM paloThl JIMHUM MEKONEPAIMOHHBIA 3amac JeTanei-

o1y (haOpUKaTOB XPaHUTCS HETIOCPEACTBEHHO Y CTAHKA.

Cknao 2omoewvlx 0emaieil pacnoyaraloT B KOHIIE YYaCTKOB WJIU JIW-
HUM MEXaHW4YeCKOW 00pabOTKH, 3a KOHTPOJBHBIM OTAEICHHUEM, IO IyTH
NBIKEHUS JieTalieid Ha cOopky. [Ipu mOTOYHOM MPOU3BOACTBE JIETANIH TO-
CTYHaroT Ha KOHBEHEp MOJAr0NINA UX K MECTY COOPKH JTH0O.

Benuuuny 1miomaan CKIagoB ONPEAeNSIOT UCXOAS U3 HEOOXO0IMMO-
CTH XpaHEHHUS OMPEJECICHHOTO KOJMYECTBA 3araca MeTalljia, 3aroTOBOK,
nosty(adpukaroB uiu aetaneut. [Ipu pacuere momas3yroTcs GopMyoit

s=—49
q-K-M

2
rae S — miIomaab CKiajaa, M
A — HOpMaJIbHOE BpeMs XpaHEHUS TPY30B B JHSX;

Q — macca merajia, 3arOTOBOK WJIM JeTanei, oOpabaThiBaeMbBIX B
IIeX€ B TEUEHHE Iojia, T,

q — JIOIyCTUMAsl CPENIHSISl TPY30HANPSHKEHHOCTh TUIOMIANA CKIIAJa,

2
T/M";

K — xoadduiueHT ucnonb3oBaHUs ITUIOMIAJM CKJIAJa, YYUTHIBas
MIPOXOJIbI U IPOE3bI;

M — konuuecTBO pabo4YuX JAHEH B romy.

Jli1st GoJiee TOUHBIX PacyeTOB, KOrJa U3BECTHHI YHUCIO U Ta0apUTHBIE
pa3Mepbl CKIAIUPYEMbIX MaTEpHaNIOB, IJIOIIAJb CKIIAJ0B ONpPEaAeaeTCs
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IyTEM ITUIAHUPOBKU MAaTEPUAJIOB, KPYIHBIX 3arOTOBOK, CTEJIIAXKEN U TAPBHI.

CYHIGCTBYIOT THUITIOBBIC HOPMBI IJIs1 pacdCTa HEXOBLIX CKIIAAO0B.

2.9.7. OMyJIbCHOHHBIE CTAHLIMH U CKJIAAbI MaceJl.

s cHabxenust ctankoB COX cnemgyer mpeaycMOTpeTbh 3MYJIbCH-
OHHbIE€ CTAHIIMU U CKJIaJIbl Macell. DOMYJIbCUOHHBIE CTAHLIUUA O0CITYKUBAIOT
BCE MEXAHWYECKHUE LEXM, PACIONOXKEHHbIE B JAaHHOM Kopmyce. [logaua
IMYJIBCUU OCYUIECTBIISIETCS LICHTPAIN30BAaHHO JIMOO B CHELMAIbHOM Tape B
3aBHCHMOCTH OT XapakTepa 000pyAOBaHMS.

[Ipu OONBIIOM KOJMYECTBE CTAHKOB PEKOMEHAYETCS ILEHTPAIU30-
BaHHas nojgada COXK. B 3Tom citydae B COCTaB 3MYJIbCUOHHOTO XO35IMCTBA
BXOJISIT: LIEHTpaJibHAs SMYJIbCUOHHAS CTAHIIUS, TPYIIOBbIE IIUPKYIISIUOH-
HbIE YCTAaHOBKH U CHUCTEeMa TPYOOIPOBOIOB.

Heo6xoaumMoe KOTUYECTBO KUIAKOCTH, MTOABOAUMON HA MHCTPYMEHT,
MPUHUMAIOT B 3aBUCMMOCTH OT BUJa 0OpaOOTKHU MO CIEAYIOIIMM HOpMaM
CYTOYHOI'O pacxoja:

- cynbdodpe3oHa Ha KaxKIbld OJHOIIMUHICIBbHBIM aBTOMAT, pPe3b0o-
¢dpe3epHbIi U pe3bOOHAPE3HON CTAaHKU — 2,3 KT

- pe3poonuI(poBaIbHBIN — 2,5 KT;

- 3ybooOpabaTeiBatonuii — 4,1 Kr;

- MHOTOIIIMMUHACILHBIA aBTOMAT — 5,4 KT

- KEpOCHH Ha KA1 JICKTPOUCKPOBOU CTAHOK — 2,5 KT
- smynbcoa — 0,3 kr Ha 1 MeTalIopeKyIni CTAHOK;

- KasbIuHUpoBaHHas coja — 0,03 kr Ha 1 cTaHOK.

I'opogoit pacxon COX
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g, -C,-253
o 0120 gy,
Qo 1000 A

A€ (Jox — pacxox OX Ha oquH CTaHOK B CYTKH B KT;
Chn  — KOJIMYECTBO CTAaHKOB;

253 —u4wucnio pabouux JTHEH B TOIY.

Cxema neHTpanu30BaHHOM LMUPKYJSIIUOHHONW CHCTEMBI ITOKa3aHa Ha
puc. 2.4. COX u3 6aka-oTcTOHUKA 2 1O AaBJICHUEM I10JIa€TCsI HACOCOM
1 mo HamopHoMy TpyOompoBoay 7 k crankam 6. Orpadorannas COX ciu-
BAETCsl CAMOTEKOM B KOJOJUBI-OTCTOMHUKH 5 U MO TpyOoIpoBoay 4 ciu-
BaeTcs B 0aK-OTCTOMHHUK. /[omoMHUTENbHBIN 0aK 3 CIyKHUT JJIsI KOMIIEHCa-
nuu yreuek u ucnapenusa COXK u3 cucremsl. [[ns nmpeaBapuTenbHON OYn-
ctku COXK ucnonb3yioT pa3ivyHble ceTyarblie (PUIBTPBI, a JJIi TOHKOU
OYMCTKM — MAarHuTHBIE cemnapaTopbl (puc. 2.5), OymMaxHbie (QUIBTPHI,
HEHTpUPyTu U JIp.

DeKTpoIBUTaTe b, CMOHTUPOBAHHBIM Ha Kopiyce 6 (puc. 2.5) mar-
HUTHOTO CerapaTopa, Bpamaer 0apadaH 5 ¢ NOCTOSHHBIMM MarHuTamu 3.
COX mpoxoauT yepe3 NpoCcTPaHCTBO MEXKy KopirycoMm 6 u GapadaHom 3.
[Ilam, TpUTAHYTHIA K MarHutam, nogHuMaercst HaBepx. COX u3 nurama
BBDKMMAETCSl PE3NHOBBIM BAJIMKOM 4, M IIOCJIE 3TOr0 LIJaM COCKaOJIMBaeT-
Csl HO’KOM 2 B COOpHUK 1.

MakcuMalbHBIN pa3Mep NOMEUIEHUS ISl IPUTOTOBICHUS M XpaHe-
Husg COJXK B KpyIHBIX II€XaX MAacCOBOTO IMPOU3BOJICTBA MPUHUMAETCS PaAB-
HeIM 100—200 M . YucnenHocth padbounx 2—4 demoBeka. st HeOOb-
IIUX I[€XOB CPEJHECEPUMHOTO U MEJIIKOCEPUHHOI0 MPOU3BOJICTBA MAKCH-
MaJIbHBIA pa3Mep MOMEIIeHHs Ui XpaHeHus U npurorosieaus COX 30-
40 m . B mexannueckux nexax s npurotosiieHuss COXK BBIAEIAIOT Clie-
UAJIbHOE MOMENIEHHE, KOTOPOE PACIONaraeTcsi y CTEHbI 3JaHUs C BBIXO-
JIOM KaK BHYTpb 11€Xa, TaK U HapyKy. HapyKHbII BXO/ CITyKUT JJIsSl yCTa-
HOBKH B JIaHHO€ MOMEIIEHUE Taphbl C MACIIOM U JPYTUMU KUIKOCTSIMHU.
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1

Puc. 2.4. Cxema neHTpann30BaHHON HUPKYJIALMOHHOW CUCTEMBI IOAAYH
COX

1 — Hacoc; 2 — 0ak-OTCTOMHUK; 3 — JOIMOJHUTCIBHEIN 0aK; 4 — KOJOIIBI OT-
CTOMHUKM; 5 — CTaHKU; 7 - TpyOONPOBO/I

2 3 4 J ]

Xudxocms

F ol TXA, B

| .

Puc. 2.5. MarauTHbIi cenaparop.
1 — cOopHUK; 2 — HOXK; 3 — MOCTOSSHHBIE MarHUThI; 4 — PE3UHOBBIN BAIHK; 5 —
OapabaH; 6 - KOpITyC MarHUTHOTO cenaparopa;
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B npoekTe MeXaHMYEeCKOro 1iexa npeayCcMaTPpUBAOTCS TAKXKE CKIIA b
Maces. Macia UCnoJib3yroTCsl Ha 3aIMBKY U MOCIEAYIONIYI0 CMEHY B €MKO-
CTH CTAHKOB, Ha JIOJIMBKY M PYYHYIO CMa3Ky TPYIIHUXCS 3JIEMEHTOB CTAHKA.

B HeOonpmmx mexax mojada macja K CTaHKaM OCYIIECTBIISIETCS B
Tape. B KpymHBIX 11€Xax MperycMaTpuBaeTCs [IEHTPAIU30BaHHOE CHa0XKe-
HUE 1[eXa MacjioM 1o TpyOompoBojaM. OTpabOTaHHOE MAClIO MOCTYIAET
oOpaTHO Ha ckiaja sl (GUIBTpAIMU U pereHepaluu.

HopMbl pacxona cMa304HbBIX MaTepuanaoB (MHAYCTPUAIBHOE MAacio
20, 30, 45) Ha OZIMH CTAaHOK CJIEAYIOIIHE:

- 111 MeJIKOTO 00opyoBanus — 0,25 KT B CyTKH;
- 11 cpenHero oobopyaoanus — 0,44 Kr B CyTKH;
- 151 KpymHOTO o0opynoBanus — 0,17 Kr B CyTKH.

['omoBoi pacxoa mMacen il CMa3Ku 000pyIOBAHMS:

-C. -253
0, = D Zn 233 T/TON,
’ 1000
rae (y — Pacxoj] Macia Ha OJIMH CTAHOK B CYTKHU B KT;
Cn  — KOJIMYEeCTBO CTAHKOB.

2.9.8. Coop cTpy: KK

CoBpeMeHHbIE€ BBICOKOIIPOW3BOIUTEIBHBIC CTAHKH, OCHAIIICHHBIE JIe-
CSITKAMU PEXKYIIUX UHCTPYMEHTOB U paOOTAIOIIUE HA BEICOKUX CKOPOCTSIX,
naroT 10 100 Kr cTpyKKH B 4ac.

COop CTpYXKU TPOUZBOJAUTCS pa3HbIMU crocoOamu. Ilpu cOope
CTPY>KKH B KOpoOa uiau OyHKepa €€ HEOOXOAUMO pa3AeiisaTh MO BHUAAM U
Mapkam Metaia. CTpyXkKa, 3arpsi3HEHHas: MacjioM, coOupaeTcsi B Kopoba
C JBOMHBIM JHOM JJISI YACTUYHOM OYMCTKU CTPYKKH U JJISI UCTIOJIH30BAHUS
macna. COopHble KOpoOa TpaHCIOPTUPYIOTCS B OTHAEICHHUE MepepaboTKu
CTPYXKH C TIOMOIIBIO aBTO- M JJIEKTPOTEIEKEK M TOTPY3UHUKOB, DJIEKTPO-
Tenb(PEpOB HA MOHOPENIbCAX U MOCTOBBIX KpaHax u jp. OaHako, Hauboee
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1esecoo0pa3Ho MPOU3BOANTH TPAHCIIOPTHUPOBAHUE CTPY’KKH HEMOCPEICT-
BEHHO OT CTAaHKOB B OT/IEJIEHUE €€ NepepadOTKU CUCTEMOW TPAHCIIOPTEPOB
Y KOHBEMEPOB, PACIOJIOKEHHBIX MO TIOJIOM.

B Takux TpaHCIOPTHBIX CHUCTEMAax HAXOJAT MPUMEHEHUE CIIEIYIO-
M€ KOHBEMEphl U TPAHCIOPTEPhI: BUHTOBBIE (IIIHEKOBBIE), CKPEOKOBHIE,
€pIIOBO-IITAHTOBBIE, LICTHBIE, TIJIACTUHYATHIC, ICHTOUYHbIC, HHEPIIMOHHBIE,
TUAPABIMYECKUE, THEBMATUYECKHUE.

Jleyxeunmoeuwtit koneeiiep (puc. 2.6.) cocrout u3 xenoda 1, B koTo-
pOM cBOOOAHO BpalIaloTcs B pa3Hble CTOPOHBI BUHTHI 2,10 (C mpaBbIM U C
JIEBBIM HAIIpaBJICHHEM BUTKOB) OT IIPUBO/JIa 4 yepe3 mapHUpHyo MyhTy 3.
[IpumeHenune Takoro tumna KoHperepa 3pPEKTUBHO I IEPEMEILICHUST KaK
MEJIKOM TaK U JIpOOJIEHOM, TAK U BUHTOBOM CTPYKKH.

B nexe xoHBelepsl IS yIaJeHUsI CTPYKKH OT aBTOMATHYECKUX JIH-
HUW ¥ THOKUX MPOU3BOJCTBEHHBIX MOMAYJIEH, MPU HAIMYUM TOABANA TOJ
CTaHKaMU, YCTAaHABJIMBAIOT B MOJIBEIIICHHOM IMOJ0XEHUU MPU KPETUICHUU K
IJIuTaM 7 TIepeKphITUs 3/1aHus. [ 1€ B TUTMTaX BBIITOJHEHBI OTBEPCTUS 8 JIs
npoxoja cTpyxku. CTpykKa TpaHCIOPTUPYETCS OJHOBUHTOBBIMU KOHBEH-
epamu 5 OT cTaHkoB 6 Ha KoHBeiep 11. CheMHbIE KOPOOKH 9 3aKpBIBAIOT
OTBEPCTHUE B TUIUTE.

B kauecTBe I1€XOBOM CHUCTEMBI YJAJICHUS CTPYKKH MOXKET OBbITh
BbIOpaHa cucTeMa n300pakeHHas Ha puc.2.7.

JlaHHasi cucTeMa BKIIFOYAET JABa MPOJOJIbHBIX IBYXBHUHTOBBIX KOH-
BEMepa, CMOHTUPOBAHHBIX B KaHaax nosa. Ha 3tu KoHBerepsl ¢ moMo-
b0 OJITHOBUHTOBBIX KOHBEHEPOB, HAXOSIIUXCSl B CTAHUHAX CTAHKOB, IO~
CTymnaeT cTpyxka. CTpy’kKKa ¢ KOHBEHEPOB MOCTYINAET Ha MONEPEUHBII
JIBYXBHHTOBOI KOHBEHEP U JaJie€ NEPEMEIIAETCS YETHIPEX BUHTOBBIM
KOHBeMepoM , paboTatroiieM OT IPUBOA , B aBTOMOOMIIb. KoHBelieph! pa-
00TaloT HEMPEPHIBHO (B peKUME CTAaHKOB), a KOHBEHEp 6 MEPUOTUUECKH,
10 MEPE HAKOTUIEHUS CTPYKKH.

CkpedKoeble mpancnopmepspl HALLA IMAPOKOE NMPUMEHEHUE IS
yAAIEHUS CHIIYYEld CTPYKKH OT CTAHKOB M aBTOMATHYECKHUX JIMHUU. DTH
TPAHCIIOPTEPHI YIAIAIOT 3a NPEIesibl aBTOMATUYECKUX JIMHUI U LIEXOB
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Puc. 2.6. /IByXBUHTOBOI KOHBEMEP.

1 —xeno6; 2,10 — BuHTHL; 3 — MydTa; 4 — IPUBOA; 5 — OJHOBMHTOBBIE KOHBEIie-
pbl; 6 — CTaHKU; 7 — TUTUTHI IEPEKPBITHS 31aHUsl; 8 — OTBEPCTHUsI; 9 - CbeMHBIE KO-
poOkw; 11 - koHBeHEp

Puc. 2.7. IlexoBass cucremMa yaaJI€HUs CTPYKKH.

52



cTpyxKy Ha paccrosinue 10 100 m. CkpeOKoBbIe TpaHCHIOPTEPHI HAa TAKUX
3aBojax, kak 31JI, M3MA ucnonb3yroTcsl B KaUeCTBE JIUHEHHBIX U Maru-
CTpajbHBIX. [ [pOM3BOUTENBHOCTh UX 3aBUCUT OT ITUPHHBI JJOTKA U BBICO-
ThI CKPEOKOB, CKOPOCTU UX ABMKEHUS U cocTaBisieT A0 3000 xe/u. Meran-
J0eMKOCTh | mor. M okoo 40 xe.

NmeeTcst 60JIbIIIOE KOJUUYECTBO KOHCTPYKIHMH CKPEOKOBBIX TpaHC-
MOPTEPOB U JJIs1 KAKJIOT0 KOHKPETHOIO ciiydasi. TpaHncropTep IpOoeKTUPY-
€TCsSd Ha HEOOXOIUMYIO IMPOM3BOAUTEILHOCTH. CKOPOCTh IMEepeMeIIeHUs
CTPY>KKHU AOCTUTAET 3 m/mum. TpaHCOPTEPHI HAJIEKHBI TIPU TPAHCIIOPTH-
POBKE MEJIKOM CTPY>KKH, HO MPH IOIAJaHUU B HUX TTOCTOPOHHUX TpeIMe-
TOB MOTYT BBIXOJHUTH U3 CTPOS. DTOT TUIl TPAHCHIOPTEPA MOXKET MEpeMe-
IaTh CTPY>KKY FOPU30HTAJIBHO U BepTUKAIBHO. [Ipu BepTHKATbHOM MOIb-
€ME CTPY>KKH CKpPEOKHM BBINOJHSIOTCS B BHJIE KOBIIEH. BepTukaibHbie
CKpEOKOBBIE TPAHCIIOPTEPHI OOBIYHO UMEIOT HEOOJBIIYIO JIUHY 0 S M U
npeaHa3HavYaroTCsa ISl ToJabeMa CTPY)XKU B OPUKETUPOBOYHBIE IPECCHI
WU JIJI TOJIa4M CTPY>KKH OT OJTHOTO TpaHCHopTepa B JPYrou, Korjaa OHU
HAXOJATCA Ha pa3HbIX ypoBHAX. COPOC CTPYKKU CO CKpPEOKOBOIO TpaHC-
nopTepa MPOU3BOJUTCS B €ro KOHIIE WA B JIFOOOM YacTH 4epe3 OKHO B
TTHE.

Tpancnoprep koHcTpykuun CKb-1 kommonyercs u3 clienyromumx
YHU(DPUIIUPOBAHHBIX Y3JIOB W JI€Tajel: MPUBOJA, HATSHKHOTO MEXaHU3Ma,
KOXKYXOB, IIEMIe ¢ MPUBAPEHHBIMU CKPEOKAMU, HAIMPABJISIIOIIUX TJIAHOK U
POJIMKOB, TOJIICPKUBAIOIINUX e U CKpeOKu. TpaHcropTep mpeacTaBis-
eT coO0OM ’Kea00, BBIMOJHEHHBIA W3 JIUCTOBOM CTaJIM TOJNIIUHON 4-5 mm,
KOTOPBIM yKJIaJbIBa€TCsI B OCTOHMPOBAHHYIO KaHAaBY, PaCIOJI0XKEHHYIO
MEXIy IBYMS PsiflaMUd CTaHKOB WJIM TIOJi CTaHKaMH aBTOMATUYECKUX JIM-
Huii. [To 6okam xenoba BHYTpH NMPUBAPEHBI BEPXHUE W HWKHHE YTOJKH,
110 KOTOPBIM KaTATCSI POJIMKH . 3aKPEIJICHHBIE HA OCSX 3BEHBEB IJIACTHH-
4yaToOM 1enu. 3BeHbsI COEIUHEHHBIE MEXy COOOM maibllaMH , 00pa3yroT
3aMKHYTYIO 11€T1b, KOTOpAasi HaTsIHyTa Ha JIBE 3BE3/I0YKH , CMOHTUPOBAHHBIC
Ha Bajax, PacIoJIOKEHHBIX B KOHIaxX »kenoba. Uepe3 1-2 m mexmy TsAro-
BBIMH DJIEMEHTAMH 3aKperuieHbl CKpeOku. HikHue cKpeOKu IBHTasCh 1O
JHY Xen00a, YBIEKAIOT 3a CO00M BCIO CTPYXKKY B MY . B MecTax 3arpy3Kku
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CTPY’KKH, BBITIOJTHEHHBIX B BUJIE OYHKEPOB, sl IPEAOXPAHEHUS OT IMola-
JaHUsl B TPAHCIIOPTEP PA3JIMUHBIX J€Taliel Ha »Kejao0 yCTaHABIMBAIOT pe-
meTku. [[ns BpameHus Beaynuero Bajia ¢ IByMs 3B€3/I0YKaMU MPUMEHSET-
Csl DJICKTPOJBUTATENb MOIIHOCTBIO 1-1,7 kem ¢ peayKTOpOM, MOHUMKAKO-
M 000poThl ¢ 1500 mo 10-35 B MUHYTY. DNEKTpOABUTATENb MPUBOIA
TpaHCIIOpTEpa B aBTOMATHYECKUX JIMHUSAX HUMEET OJOKUPOBKY, BBIKIIIO-
YaIOU[yl0 €ro MpH OTKJIIOYEHUU WIIU BBIXOJIE€ M3 CTPOs aBTOMATUYECKOU
auHuu. CKpeOKOBBIE TPAaHCIOPTEPHI BKIIOYAIOTCA U paboTy Mo Mepe Ha-
KOIUICHUS] CTPYXKKHU B JItOKax. UTOOBI HE MEperpyarb TPaHCIOPTEPHI, pe-
KOMEHYETCSl BKJIIOYaTh UX B PadOTy B TEUEHHUE CMEHBI HECKOJIBKO Pa3.
[IpousBogutensHocTh TpancnoptepoB CKb-1 paBna go 0,4 m/u; makcu-
MajbHas aiauHa 10 35 m. J{1s u3MEeHeHus: CKOPOCTH JIBIXKEHUSI CKPEOKOB B
peayKTOpe MpeayCMOTPEHA 3aMEHA IIECTEPEH.

HenocratkoM LENHBIX CKPEOKOBBIX TPAHCIIOPTEPOB SBISETCA X
KOHCTPYKTHBHAsI CII0XHOCTb (IIPUBOJ BpAIlll€HUs 3BE370YEK), a TAKXKE He-
JOCTATOYHAsl JI0JITOBEYHOCTh, CBSI3aHHASI C ITOCTEIIEHHBIM BBITATUBAHUEM
uenu. Bee 3TO 3acTaBiseT UCKATh JIPYyrUe€ MPUHUMIIHAAIBHBIE PEIICHUS
npUBOAA CKpeOKOB, KOTOpbIE UMeNH Obl Oosiee mpocToi npuBoa. OaHAKO
IPU 3TOM HEOOXOUMO IIPU BO3BpaTE CKPEOKOB MPUIIOJHUMATH UX, YTOOBI
HOJIyYUTh MEPEMEIICHUE MACChI CTPYKKHU TOJIBKO B OJIHY cTOpoHy. [o Ta-
KOMY NPUHIUITY pad0Tal0T CKpeOKOBO-ILITAHIOBbIE TPAHCIIOPTEPHI, KOTO-
pble TaK)Xe IMpPEeJHA3HAYCHbl B OCHOBHOM [UISl MEPEMEIICHHS] YyTYHHOMH
CTPYXKKHU.

Xeno6 B 3TOM KOHCTPYKIUU JAENAeTCsl CBapHBbIM WUJIM U3 LIBEJUIEpa,
KOTOPBIN YKJIaJbIBACTCS HA IOJIY 1€Xa WIM B KAHABE U CBEPXY 3aKPBIBACT-
cs muTaMu. B MecTax cchlllaHus CTPYKKH YKJIQIBIBAIOTCS PEUIETKU s
IpEeIOXpaHeHUs] OT NMOMaJAaHus B JKEJI00 KPYMHBIX JeTaneil u oTxonoB. B
cepeauHe kenoba Mo BCel ero JJIMHE YKJIaAbIBAeTCs IITAHra C IIapHUp-
HBIMH CKpeOKaMH , KOTOpPbIE MPU JBUKEHUHU B CTOPOHY BBIOpOCA CTPYKKU
3aHUMAIOT BEPTUKAIBHOE MOJ0KEHUE, YIUPASICh B YIOPHI , 3aKPEIJICHHBIE
Ha IITAHTE, K TEM CaMbIM NpOoABUTaloT cTpyxkKy Ha S00—700 mm Briepen
1o keyo0y, a KOrja IITaHra BO3Bpalllaercs oOpaTHO, CKPEOKH OTKJIOHS-
IOTCS Ha IapHUpaxX U CBOOOJHO CKOJB3AT MO CTPYXKe. B KauecTBO mpu-
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BOJIa MCIOJIB3YIOTCSl CIEIUAJIbHBIE THAPOIPUBO/IBI , IPUBOJIUMBIE B JCH-
cTBUE HacocoM. [Ipu GonblIUX JUIMHAX TpaHCTIOPTEPA OOBIYHO YCTaHABIIN-
BAIOT J[Ba TMAPONpPHUBOAA: OJUH nepemMemniaer mranry Ha 1700 mv BMecte
CO CKpeOKamMu B OJIHYy CTOPOHY, a JIpyrol BO3BpaIlaeT €€ B UCXOJHOE TO-
noxkeHue. [Ipon3BoAUTENHHOCTh TAKUX TPAHCIOPTEPOB COCTABISET OKOJIO
2 m/u. Ilpu HOpMAaJIbHOM 3KCIUTyaTallui TPAHCHIOPTEPHI pabOTAIOT YI0BIIe-
TBOpUTENBHO. JJ11 TpaHcopTepoB HEOONbIIUX TUH (110 60 M) UCTIONB3Y-
€TCsl AJICKTPOJIBUTATENb C PEAyKTOPOM M KYJIHCOW, KOoTopas cooOiaer
HITAHT'e BO3BPATHO-MIOCTYNATEIbHOE JIBHXKEHUE.

TpaHcriOpTEpBl, MOCTPOCHHBIE MO ONHUCAHHOM CXEME, MPOECKTUPY-
IOTCSL U CTPOSATCSI MHOTMMH OpraHu3alysMd U JIEUCTBYIOT Ha MHOTHX
npeanpusTHsaX. B HUX B OONBIIMHCTBE CIIy4aeB UCIOJb3YETCs THIPABIH-
YECKHUM MPUBO/I C BEJIMYMHOMN xoa mranru 10 400 .

[[lupokoe  pacnpOCTpaHEHWE ITAHTOBBIX TPAHCIOPTEPOB C ILIAP-
HUPHBIMH CKpeOKaMu HE O3HauyaeT, OJIHAKO, YTO JaHHas CXeMa SIBIIAETCS
onTuManbHOU. OCHOBHBIM HEJOCTATKOM JTUX TPAHCIOPTEPOB SIBISETCS
HaJW4yue MIapHUPOB, KOTOPbIE MOTYT 3aKJIMHUBATHCS MPU 3arpsi3HEHUU U
3aCOPEHUH MEJIKOM CTPYKKOU, MBUIBIO U IPA3bI0. ITO NPUBOJUT UJIU K XO-
JOCTBIM XOJiaM, KOTJla CKPEOKU 3aKIMHUBAIOTCS B MPHUIIOAHSATOM COCTOSI-
HUU, OO0 K MEPEeMEIICHUIO CTPYXKH Brepen-Hazaa. [losTomy 3amaueit
SIBJISIFOTCSL TIOUCKA ~ 00JIee HAJIEKHBIX CXEM CKPEOKOBBIX TpaHCIOPTE-
pPOB, KOTOpbIE o0ecrieurBain Obl OJTHOCTOPOHHEE  IMEPEMEIICHUE CTPYK-
KU U HE UMEIU OBl CITa0bIX 3BEHHEB

OnHUM W3 BO3MOXHBIX BapHAHTOB PEIICHUS TAKOW 3a/1a4d SIBJISIETCS
IITAHTOBBIM TPAHCIIOPTEP, U3TOTOBJIEHHBIM U UCIBITAHHBIM CTAHOYHOM Jia-
OopaTtopuel CTaHKOCTPOUTEIbHOT0 3aBojia M. C. OpIKOHUKHU/I3E.

B kauectBe xenoba ObL1 ucnoab3oBaH mBeswiep Ne 30 myuHoM 12 m.
BuyTpu xenoba nepemeniaercs mTaHra-tpydoa ¢ MpUBapeHHBIMU K HEH
CTaIbHBIMH CKpeOkamu BbIcOTOM 30 mm. Uepe3 xaxabie 3 m K HITAHTE
MIPUBAPEHBI OCU € POJIMKAMU, KOTOPBIMHA OHA ONUPAETCS HA MOJKH IIBENI-
nepa. ['maponpuBo MIADHUPHO COEAUHEH CO LITAHTOM, IepeMenias €€ Ha
500 mm ¢ HEOOMBIION CKOpOCThIO. [IpHu ABMKEHUU LITAaHTU OOpaTHO po-

JIMKH HAC3KalOT Ha INApHUPHBLIC OIIOPBI , BCICACTBHC 4YCTO HITAHI'a CO
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CKpeOKaMU MOJHUMAETCS BBEPX U MPOXOIUT HAJ CTPYKKOH Ha Paccrosi-
Huu 400 vm. Y1op moj IeMCTBUEM Beca IITaHTH U TMPYKUH MEePEeKUIbIBA-
€TCS B IIPOTHUBOMOJIOKHYIO CTOPOHY, U IITAHIa C POJIUKOM ChE3KAET C He-
ro OcBOOOIMBIIUICS YIIOP B CHIIy Pa3HOCTHU ILJIE€Y MOJT AEHCTBUEM COOCT-
BEHHOTO Beca 3aHMMaeT IMEepBOHAYaJIbHOE TOJIOKEeHHE. B 3TO Bpems
CKpeOKH JIOKATCsl Ha CTPYKKY I10 BCEH JUTMHE IIBEIIJIepa U MPOJABUTAIOT €€
Ha 400 »mm BiEpeE.

[Tpu mpsiMoM XOJ1e POJUK MPOXOJUT IO YIIOPOM, U CKPEOKH Tepe-
MEIIAIOT CTPYKKY. B KauecTBe mpuBo1a MOXKET OBITH UCITOJIH30BaH THIPO-
IIPUBOJI WJTH DJIEKTPOTIPUBOI, & TAKXKE PEAYKTOP C KYJIHUCOH, TTO3BOJISIOIINN
OCYIIECTBIISATh MEPEMEIIEHUE ITAHTH C ChIMTyuel CTPY>KKOM Ha3aj U BIe-
pea co CKOpOCThIO A0 2 m/muH. [Ipor3BOAUTENHHOCTh TAKUX TPAHCIIOPTE-
poB MokeT ObITh 710 2000 xe/u.

Crpyxka Ha koHBeuep nocrynaer BMecte ¢ COX. Ilocnennsis cre-
KaeT Mo keno0y uepe3 CeTKy B LIaxXTy, OTKyJa Mo TpyOe OTBOAUTCS B IICH-
TPAIM30BAHHYIO ITUPKYJSIIIUOHHYIO 1IeXOByl0 cuctemy mnonauun COX k
CTaHKaM (eciu JaHHasi cucTeMa OyJIeT MPeyCMOTPEHA).

K xoHBeliepy OT CTaHKOB CTPYXKa IOCTYIIaeT 1O HAKJIOHHOMY JKe-
7100y (BO3MOXHO C BUOpaIuei).

3a mpezenbl yyacTKa CTpy’KKa OyAeT BBIBOSUTHCS OJIUH Pa3 B CMEHY
C TIOMOIIbIO aBTOMOTPY34YHKa, a BO BPEMsI CMEHBI CKJIAIUPOBAThCS B CIIe-
[IMAJIbHO OTBEJICHHOM MECTE (CM. UEpPTEXK IJIaHa Y4acTKa).

[Tpu ipssMOM XOJIe POJTUK MPOXOJUT IO YIIOPOM, B CKPEOKH Tepe-
MEIIAIT CTPYXKY. B KauecTBe mpuBo1a MOXKET OBITh UCITOJIB30BaH THIPO-
MIPUBO/I UJIH AJIEKTPOIIPHUBO/I, & TAKKE PEAYKTOP C KYJIHCOH, TTO3BOJISIONTAN
OCYIIECTBIISATh TIEpEMEITIEHUE ITAaHTH C ChIMTydel CTPY>KKOW Ha3aj W BIIe-
pea co CKOPOCThIO 10 2 m/mun. IIpoU3BOANTENHHOCTh TAKUX TPAHCIIOPTE-
poB MoxeT ObITh 710 2000 xe/u.
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2.10 KoMnmoHOBKAa MeXaHUYECKHX I[€X0B

ITepen pa3paboOTKOl KOMIIOHOBOYHOI'O TIaHA MEXaHMYECKOIo Iiexa
HEO0OXOJIUMO COCTaBUTh CXEMY KOMIIOHOBKHM BCEIro KOpITyca, Ha KOTOPOM
JOJKHO OBITh TMOKa3aHO KAaK B3aMMHOE PACIOJIOKEHHE BCEX CMEXKHBIX
ITPOU3BOJICTBEHHBIX LIEXOB M OTACICHUM, CKJIAJOB METajla U 3aroTOBOK,
TaK ¥ MPUCTPOEK WA BCTABOK JIJISI CIIY>KEOHO-OBITOBBIX MOMEIIICHUH.

TEexXHOJIOTUYECKHUE IIOTOKH B mexax Moryrt OBITH HaIIpaBJICHBI KaK
BAOJIb IIPOJICTOB, TAK U ITOIICPCK.

Ilexu u otneneHus oOuIeld COOPKU pacmoJiararoTcs, Kak IPaBUIIO,
NEPIEHANKYISIPHO HAIIPaBJICHUSM MTOTOKOB MEXaHMYECKOW 00pabOTKH fe-

TaJIeN.

WckimroueHus: COCTaBISIOT 1IEXH M3TOTOBIIEHUS 0CO00 KPYIHBIX W3-
JIENHi; B 9TOM cllydae uX 001asi cOopka MpOu3BOIUTCS B KOHIIE MPOJIeTa
00pabOTKH KPYIHBIX JIETAJICH.

B ocTasbHBIX MapajuieIbHO PacoNOKEHHBIX MTPOJIETax MPOU3BOIUT-
Csl MEXaHM4YecKast 00pabOTKa CpEeIHUX U MEJIKUX JEeTallel U y3i10Bas cOop-
ka. CoOpaHHbIE y3JIbl JOJKHBI TIOCTYIATh Ha OOIIYI0 COOPKY KpOTYANIINM

IIyTEM.

[IpucTpOoMKM K NMPOU3BOJACTBEHHBIM 3JaHUSM ISl Pa3MEIICHUS CITy-
AKEOHO-OBITOBBIX MOMEIIEHUH JOJIKHBI PACIoiaraThCs CO CTOPOHBI OCHOB-
HBIX JIIOJICKUX MIOTOKOB Ha TEPPUTOPUH 3aBOJA.

Bce ornenenus mexa Ha miaHe HEOOXOAMMO pacHojaraTh MO XOIY
00IIero MPOU3BOACTBEHHOTO MPOIIECca B CISAYIONIEM MOPSIKE:

1. Ilpy eqMHUYHOM U CEPUMHOM MPOU3BOJICTBE IIEXOBOW CKJIAJl ME-
Tajyla ¥ 3arOTOBOK BMECTE HJIM CMEXHO C 3arOTOBHUTEIBHBIM OT-
JIEJICHUEM Pa3MEIIA0TCS B Hayale L€Xa; IMPU MOTOYHOM ITPOU3-
BOJICTBE CKJIQJICKHE MMOMEIICHHUS JJIs1 3arOTOBOK PaCIioIararoTcs B
Hayajle KaXJJ0M MOTOYHOHN JIMHUU.
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. Boonb ckiiazma uinu ckiaagcKuX IIIONIA0K MOMepeK MpoJIeTOB 1exa
yCTaHABJIMBAETCS MPOE3] MIUPUHOU OT 4M | OoJiee, B 3aBUCUMO-
CTH OT MPUMEHSIEMBIX TPAHCIIOPTHBIX CPEJICTB.

. CraHo4yHO€ OTJEJCHHE paclojlaraeTcsi Ha OCHOBHOM ILIOIIAKE
1exa; Mpv 3HAYUTEILHOW JIJIMHE TEXHOJOTMYECKOW JIMHUU YCT-
pauBaroOTCs MONEPEYHBIE TPOXOAbI IIUPUHON HE MEHEE 4M.

. B KOHIle CTAaHOYHOI'0 OTHEJIEHUS NOIEPEK BCEX MPOJIETOB TAKKE
yCTpanBaETCs MOMEPEUHBIN MPOE3] MUPUHON HE MeHee 4M, B 3a-

BHUCHUMOCTH OT IIPUMCHACMBIX TPAHCIIOPTHBIX CPCACTB.

. Janee B ymoOHBIX MecCTax pa3MelIaloT KOHTPOJIbHOE OTIEICHUE
1[€Xa WM KOHTPOJIbHBIE MMYHKTHI (IIPY MOTOYHOM ITPOU3BOJICTBE).

. B eIMHHUYHOM U CEPUMHOM IIPOM3BOJICTBAX IMAPAJUICIBHO KOH-
TPOJIBHOMY OTJIEIICHUIO, IMONEPEK IMPOJETOB, PAa3MEIIAIOT CKJIAJ
TOTOBBIX JETAJIE U CMEXKHO C HAM MEKOIEPAUOHHBIN, €CIIA OH
MPEyCMOTPEH; B IOTOYHOM MPOU3BOACTBE I TOTOBBIX JE€TAICH
NPEAYCMATPUBAKOTCS CKJIAJOYHBbIE TUIOIIAJKH WM TOJABECHBIE
WJI HATIOJIbHBIE KOHBENEPHI.

. B motouHoM mpou3BOJICTBE Jajiee pa3MeriaeTcs y3inoBas cOOpKa,
KaK Ha CTeHJaX, TaK U Ha KOHBeWepax.

. BcnomorarenbHbie OTACICHUSA MCXAaHHUYCCKOI'O 1C€Xd, KaK IIpaBH-
JIO, AOJDKHBI pacliojararbCs B HpOH3BOI[CTBeHHOfI qaCTHu 31aHHA
o0 BAOJIb HAIrpy’>KCHHBIX CTCH, 100 B IIJIAaHUPOBOYHBIX BCTAaB-

Kax IMUpUHON 6M u Ooree.

B 3aBucumocTtu ot YCJIOBI/Iﬁ IMPOU3BOJACTBA BCTABKH MOT'YT pPaCIIoJia-

raTbCAa KaK BIOJIb, TaAK M IIOIICPCK LCXaA.

Takue oTaeneHus, Kak 3aTOYHBIE C KJIAJIOBBIMHU PEXKYIIETO UHCTPY-

MEHTa, PEMOHTHBIE 0a3bl U MAaCTEPCKHUE U T.J. pa3MeliaTh B MPUCTPOUKAX

HE pEKOMEHAYyeTCd. B mpucTtporkax co CTOPOHBI OCHOBHBIX JIFOJCKUX IO-

TOKOB OOBIYHO pa3MeEIIal0T ObITOBBIE MOMEIICHUS U Pa3/IeBaJIKU 1Jis pabo-

UMX M CIIYyXaluX Ocxa.
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2.11. IlnanupoBKa 000pPy10BAHUSA B LIeXe

OCHOBHBIM TPUHIIAIIOM TPU COCTABJICHUM TUIaHA PACIIOIOKCHHUSI
000pyI0BaHUS B II€XE SABIAECTCS 00€CIeUeHHE MPSIMOTOYHOCTH JABUKCHUS
JeTanel B mpoiecce uX oOpabOTKH B COOTBETCTBUU C TEXHOJIOTHUYECKHM
MPOIIECCOM, a TaKXK€ YCTAHOBJICHHE ONTHUMAIbHBIX PACCTOSHUM MEXKIY
000OpyI0BaHUEM WM MEXIY 000PY/IOBAaHUEM U KOJIOHHAMU WJIU CTEHAMMU.

Meramiopexyine CTaHKA y4acTKOB WJIM JIMHUM MOTYT OBITh pacrio-
JIO’KEHBI OJJHUM M3 JIBYX CIIOCOOOB: MO TUIIaM 000PYIOBaHUS WIH IO X0y
TEXHOJIOTUYECKOTO MPOLECCa, T.€. B MOPSAIKE BBIIIOIHEHUS ONEPALUH.

Ilo munam o6opyoosanus CTaHKU PACTOJArarTCs TOJIBKO B He-
OONBIINUX IeXaX AMHUYHOTO M MEJIKOCEPUWHOTO MPOM3BOICTBA MPU Ma-
JBIX Maccax U rabaputax oOpabaThIBaeMBIX JAETallel, a Takke Jjisa oOpa-
OOTKHM OTIEIBHBIX JETale B CEPUITHOM MPOM3BOJACTBE. B 3THX cimydasx
CO37aI0TCS YYaCTKH OJHOPOJHBIX CTAHKOB: TOKApHBIE, CBEPIMIbHBIC, (pe-
3epHbIC, NUTH(OBAIBbHBIE U T.A. [10700HBIE YUaCTKH JOJKHBI pacroiaraTh-
Csl B 1IeX€ B COOTBETCTBHUH C IMOCIIEIOBATEIIHBHOCTLIO 00PaOOTKH OOJIBIIIIH-

CTBAa THUIIOBBIX JeTaJIeH.

Ilo x00y mexno02uueckoz0 npoyecca pacnoyiaratoT CTaHKU B 11€-
Xax MacCOBOI'0 M CEPUHHOr0 MPOM3BOJCTBA; HanboJIee COBEpIIICHHAs IIa-
HUPOBKA CTAaHKOB IIOJIy4aeTcsi B aBTOMATUYECKUX U HEMPEPHIBHO-
MOTOYHBIX JUHUSIX. B MepeMeHHO-TTOTOYHBIX U TPYIIIOBBIX JTUHUSIX CTAHKH
pacrnoJiaratoT B MOPSJIKE BBIIOJIHEHHS OINEpaliii M0 OTHOIIEHUIO KO BCEM
JETaJsIM C TeM, YTOObI HEe ObIO BO3BPATHBIX JBUKCHUMH.

[Ipn pa3meneHn CTaHKOB PYKOBOJCTBYIOTCS CIIEAYIOIIUMU IPABU-
JIaMU U IPUEMaMU.

1. YyacTku, 3aHATBIE CTAaHKAMH, JIOJDKHBI OBITh, IO BO3MOKHOCTH,
HanOosiee KOPOTKMMH. B MaIlIMHOCTpOEHUM JIMHA Y4YaCTKOB
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coctaBigeT 40 —80 M. 30HBI 3arOTOBOK U TOTOBKIX JIETAJIEU BKIIIO-

YalOTCA B JUIMHY YYacCTKa.

. TexHoJiornyeckue JUHUU Ha yY49aCTKax MOI'YT pacCiiojiaratbCia Kak
BIOJIb IIPOJICTOB, TaK U IIOIICPCK HUX.

. CTaHk# BAOJb y4acTKa MOTYT OBITh PAcCIOJIOKEHBI B JBa, TPU H
6omnee psioB. [Ipu pacmonokeHUN CTAaHKOB B JBa Psiia MEXy HH-
MU OCTaeTCsl MpoxoA ajs TpaHcnopta. [Ipu TpexpsaHom pacmnodio-
KEHUM CTAaHKOB MOXET OBITh JiBa (a) win oauH (0) mpoxoja. B mo-
CJIEIHEM CIydae MPOJIOJIbHBIM MPOXO0A 00pa3yeTcst MEeXy OduHap-
HBIM M CJIBOGHHBIM psJlaMH CTaHKOB. JlJisi mpoxona K CTaHKaM
CABOCHHOTO psJia MEXJy CTAaHKAMHU OCTaBJISIIOT IMOIEPEUYHbIE MPO-
xonbl. [Tpu pacnosioxkeHun CTaHKOB B YETHIPE psijia BAOJb ydacTKa
yCTpauBaroT JIBa oxoja (B).

. CTaHKM MOTYyT pacrojiaraTbCsi MO0 OTHOLIECHUIO K MPOE3AY BIOJIb,
nornepex (r) u nof yriaom (1, e).

. CTraHKM U1l IPYTKOBO#M PabOTHI MOTYT OBITh PACIIOIOKEHBI B IIaX-
MaTHOM MopsAKe (), IpUYeM B 3TOM CiIydae He00X0auMo obecrte-
YUTh BO3MOYKHOCTb ITOJX0/a K HUM C JIBYX CTOPOH.

. CTaHKM MO OTHOIIEHUIO APYT K JPYTy MOTYT pacroiarathcs (poH-
TOM, "B 3aThUIOK" ¥ TBUIbLHBIMU CTOPOHAMHM.

. prnHBIe CTaHKH HC JOJIDKHBI YCTAHABJIMBATLCA Y OKOH, TaK KakK

OTO IPUBOJUT K 3aTCMHCHUIO IICXaA.

. B TOTOYHBIX JMHHUSAX CTAaHKW TaK)Ke€ MOTYT YCTaHaBIMBAaThCS B
omuH (1) wim B aBa (2) psua. B mocnemnem cinyyae netais B Ipo-
1ecce o0pabOTKU MEPEXOAUT C OJHOTO psifa Ha Apyroul. [loTounas
JUHUS MOXKET OBITh U C IBYMs MapaJlJICIbHBIMU TTOTOKAMH JICTAJICH.
CraHKM B TOTOYHBIX JIMHUAX C MPUMEHECHHUEM POJIBIAaHIOB HJIU
APYTUX KOHBEHEPOB MOTYT YCTaHABIMBATHCS OTHOCHUTEIIBHO HUX
napauIeIbHO U MEPIIECHANKYJIIPHO; OHU MOTYT OBITh M BCTPOCHBI B
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Puc. 2.9 PacnionoxeHre CTAaHKOB B ITOTOYHBIX JIMHUSIX

JIMHUIO POJIbraHTa Wiiu KoHBelepa (4).

5. PaccTosiHne MeEXIy CTaHKaMM WA MEXIYy CTaHKAaMHA M 3JIEMEHTaMH
3MaHUN ISl pa3IUYHBIX BapHAHTOB PACIOJIOKEHUST 000pYyJAOBaHUs, a
TAaKX€ IIUPUHA MPOE3/I0B B 3aBUCUMOCTU OT PA3JIMYHBIX BUJIOB TPaHC-
[IOpTa PETJIAMEHTUPYETCS HOPMaMHU TEXHOJOTMYECKOTO MPOEKTUPOBA-
HUSL.

6. PaccTtosiHMe MeXAy CTaHKaMU WA MEXJYy CTaHKaMHU M 3JIEMEHTaMH
3MaHUN ISl pa3IUYHBIX BapHAHTOB PACIOJIOKEHUST 000pyJAOBaHUS, a
TAaKX€ IIMPUHA MPOE3/I0B B 3aBUCUMOCTU OT PA3JIMYHBIX BUJIOB TPaHC-
[IOpTa PETJIAMEHTUPYETCS HOPMaMHU TEXHOJOTMYECKOTO MPOEKTUPOBA-
HUSL.

[Ipu omnpeneneHUM pacCTOSSHUM MEXIY CTaHKAMHU, OT CTAHKOB JIO
CTEH Y KOJIOHH 37aHus (Ta0j. 4) Hy>)KHO YUUTHIBATh CIIEYIOIIICE:

1. PaccTosinust OepyTcsi OT HapyKHBIX TaOapUTHBIX pPa3MEpPOB
CTAHKOB, BKJIIOYAIOIIMX KpalHHE MOJIOKEHUS JBIKYIIUXCA YacTei,
OTKPBIBAIOIIUXCS ABEPOK U MOCTOSHHBIX OTPAXKJICHUN CTAaHKOB.
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2. JIns TsKenbIX M YHUKAJIBHBIX cTaHKOB (cBhIie 16000x6000)
HEOOXOAUMBIC PACCTOSHUS YCTAaHABIMBAIOTCS MTPUMEHUTEIBLHO K KaXK-
JIOMY KOHKPETHOMY CITy4Jaro.

3. I1st 0c060 MEIKUX CTaHKOB C JJIUHOU 10 PpoHTy 10 800 MM
a =100 mm.

4.1lpu nonepeyHoM pa3MEIIEHUU CTAHKOB B KOJWYECTBE OOJIb-
e AByX (1o pOHTY) pacCTOSIHUSI MEXAY CTaHKaMH B U T IpeBpalia-
I0TCSI B TIPOE3/IbI.

Tabnuua 5

HopwMmsl paccTossHUI MEXIy CTAHKaMHU.

Hopwmsl paccrosiHuii
MEXy CTaHKaMU JIJIs

UX pa3MepOB, MM

hi e} i (o) bie}
Paccrosuus 1800 | 4000x | 8000
800 2000 | 4000

Mexny ctaHkamu 1o (pOHTY a 700 900 1500
Mexny ThIIbHBIMU CTOPOHAMM CTAHKOB 0 700 800 1200
Mexny [Ipu pacnosiokeHuu ctaHkoB B "3a- | 1300 | 1500 | 2000
CTaHKaMH TBUIOK" B
pu more-
eqHOM [Ipu pacnonoxeHun cra”H-oaHoro craH-|2000 |2500 |3000
i KOB ()POHTOM JIPYT K APyTryKa T
pacrmoio-
U 00CIIy)KMBaHUU OJHUM
KEHUH K nByx crankos| 1300 | 1500
pabounm
npoe3ny ]|
OT  cTeH | ThUIbHOU Wik OOKOBOM CTOPOHBI cTaHka € | 700 800 900
WITH KO-
(bpoHTa CTaHKa XK 1300 | 1500 |2000
JIOHH  3]1a-
HUS J0:
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5.1lpu ycTaHOBKE CTAaHKOB HAa WHIUBUIyalbHbIE (DYHIAMEHTHI

PaCCTOAHNA CTAHKOB OT KOJOHH, CTCH WM MCKIY CTaAaHKaMHU IIPpHUHHUMA-

IOTCSI C YY€TOM KOH(UTYypanuu v riyouHbl (yHIaMEHTOB.

6. HopMbl paccTosiHMiI HE YUYUTBHIBAIOT KAHAJIOB JJISI TPAHCIIOP-

TUPOBKH CTPYXKKH, NMPOMBIIUICHHBIX MPOBOJOK, IUIOMIAI0K Ui Xpa-

HEHUS KPYITHBIX U TSKEJIBIX JECTAIEH U YCTPOWCTBA JJIsl TPAHCIIOPTH-

POBKH, KOTOPBIC CJIICAYCT YUHUTBIBATH B KA KIOM KOHKPCTHOM CJIy4ac.

7. B 3aBUCUMOCTH OT YCJIOBUW IUIAHUPOBKU, MOHTAXKa U JIEMOH-

TaXa CTAHKOB HOPMBbI paCCTOHHI/Iﬁ MOT'yT 6BITB, npu COOTBCTCTBYIO-

1eM 00OCHOBaHUH, YBEIUYCHBI.

Tabnuua 6

HOpMBI IMUPHUHBI MATUCTPAJIBHBIX IIPOC3A0B B MCXAHUYCCKUX U cOo-

POYHELIX LOCXax

Cxema Bun tpancnopra | I'py3omnon- [IIupuna |Paccrosinue
BEMHOCTD, T | IPOE3JI0B A, | MEXIy
MM CTaHKaMu b,
MM
[Ipoxox MpoAOABHBIN DIEKTPOTEIEKKH Ho 1 3000 3400
e e (omeicrporapsi) Tlo 3 3500 4000
= Jo'5 4000 4500
P—l_,—l @ Onexrponorpy3- | Mo 0,5 3500 400
© © YUK C TOJbEM-
o 1 400 450
[Ipoxon monepeunsii HPIMHA BUIIAMHA
Jlo 3 5000 5500
Al e
I__I_lﬂuB—uE; I'py30BbIC Ho 1 4500 5000
= ! ABTOMAIIUHBI
] Jlo 5 5500 6000
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[Ipu BRIOOpE MIMPHUHBI TPOE3TOB MEXKY PAlaMU CTAHKOB HEOOXOIU-

MO UMETh B BUJY CIICIYIOIIECE:

1. Paccrosnus 6epyTcsi OT HapyKHBIX Ta0ApUTOB CTAHKOB, BKIFOUYAIOIINX

KpaﬁHHG IMOJIOKCHUA ABWKXYHINXCA ‘IaCTeﬁ, OTKPBIBAIOIIUXCS ABCPOK U

ITOCTOAHHBIX orpax(z[eHHﬁ CTaHKOB.

2.

[Tox pa3sMepoM TpPaHCHOPTUPYEMBIX AETANEW WM Tapbl C JECTAISAMHU
CIeQyeT MOHUMATh pa3Mep B HAMPABICHUU, NMEPIECHAUKYISIPHOM IIPO-

e311y.

. IluprHa mpOE3I0B MpU TPAHCIOPTUPOBKE DIIEKTPONOTPy3UYNKaAMU

JOJI’KHAa OBITH C Y4C€TOM BO3MOKHOCTH UX ITOBOPOTA HA 90°.

[Ipu pasmepax TpaHCHOPTUPYEMBIX JETaJlel CBBIIIE 3 METPOB IIUPHUHA
IPOE370B U PACCTOSTHUS MEXY PsAJaMU CTAaHKOB Ha3HAYAETCS UHIUBU-
OyaJIbHO JUISl KaXJA0T0 KOHKPETHOTO CIIyYasl.

. IIpu oco6oif HEOOXOAMMOCTH U TIPU COOTBETCTBYIOIIEM OOOCHOBAHUU

HOPMBI MOTYT OBITh YBEJIWYEHBI JJISI BO3MOXHOCTU TPAHCIIOPTUPOBKHU
0oJiee KPyHMHBIX CTAHKOB MPU PEMOHTE WJIM 3aMEHE UX HOBBIMH.

[Ipu pacnoyioeHUU CTAHKOB Y CTE€H, COOPKY KOTOPBIX HEBO3MOXHO
IPOU3BOAUTH C MpPOE3Ja MEXaHU3UPOBAHHBIMHU CpEJICTBAMH, HEOOXO-
JUMO BJOJIb CT€HBI IPELYCMOTPETH POE3 HUPUHOM 3 M.

PekomenyeTcss MPUMEHSATH OJIHOCTOPOHHEE JBM)KCHHE B IIpoe3jax;
JBYXCTOPOHHEE JBUKEHUE JOMYCKAECTCS TOJBKO MPH 0OOCHOBAHUH €TO
HEOOXOIUMOCTH.

2.12 Opranusanus 4 IVIAHUPOBKA PAa00YMX MeCT

Pabouee mecTo — 3TO IICPBUYIHOC 3BCHO IIPOU3BOACTBA, OT Ka4CCTBA

paboThl KOTOPOTO 3aBUCAT PE3YJbTAaThl JIEATEIBHOCTH BCEro 3aBOJa.

YJ'IyLIIHGHI/IC OCHAllICHHOCTH, palKOHAJIbHAA IINIAaHMPOBKA, XOPOIIO HaJa-
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AKEHHOE O0CTyKMBaHUE PabOYMX MECT U JIpyrue MoA0OHbIE MEPOIPUATHUS
SBJISIIOTCSI BAKHBIMU (DAKTOpaMU MOBBIIIEHHS TPOU3BOIUTEIBHOCTU TPYAA
Y CHUKEHUSI YTOMIIIEMOCTH padoyero.

OCHOBHO# 3a7a4eil MPOEKTUPOBAHUS OPraHU3AMU pabOYero Mecra
ABJISIETCA CO3JaHUE TAaKOM KOHCTPYKIIMM OPTraHU3AlMOHHOM OCHACTKU U
TaKOr'0 PacroIokKeHUs: 000PyI0BaHHUs, 3arOTOBOK, TOTOBBIX JI€TAJIEH U OC-
HACTKH, MPU KOTOPBIX OTCYTCTBYIOT JIUIITHKUE U HEPAIIMOHAIBHBIE JIBUXKE-
HUS U TpUEMBbl (IIOBOPOTHI, HAruOaHUs, MPUCENAHUs U JIPyTue), MaKCH-
MaJbHO COKPAILIAIOTCS PACCTOSIHUS NTepeMENIeHUsI paboyero.

B ycnoBusX eIuHUYHOTO MPOW3BOACTBA BBHINIOJHEHHE Ha pabouem
MecTe OOJBIIOrO YUCa Pa3HOOOpa3HbIX omnepalnuii TpeOyeT Haauyus Bce-
BO3MOJKHBIX WHCTPYMEHTOB, TIPHCIOCOOJCHUH, a OTCI0JIa M COOTBETCT-

BYIOIICI'O MHBCHTAPA IJIA €0 IIPUMCHCHUA U PACIIOJIOKCHHUA.

[Ipu mepexojsie K CepUTHOMY MPOU3BOJCTBY U CHEIUATU3ALNUA TIPO-
U3BOJICTBEHHBIX YYaCTKOB YHCJIO OIEpalyid, BBIMOJHSAEMBIX Ha pabodem
MECTE, COKpAIlaeTCs, HAUMHAET MPUMEHSTHCS CIELHATN3UPOBAHHBIN WH-
CTPYMEHT U NMPUCTIOCOOIEHUS U, COOTBETCTBEHHO, MEHSIETCS IUNIAHUPOBKA U
OCHAIlIEHHE paboyvero MecTa.

Haubonee 3HaunTenbHble U3MEHEHHSI B OpraHU3aluy padoyux MECT
IIPOMCXOJAT O BJIMSHUEM MEXAHW3AlMM ABTOMATU3allUU ITPOU3BOJICTBA.
Tak Ha paboumx MecTax aBTOMATUYECKUX M HENPEPHIBHO-MOTOYHBIX JIH-
HUW HUKaKUX BHJIOB CIEHHAIBHOTO CTAlMOHAPHOTO MHBEHTAps, Kak IIpa-

BHJIO, HC ITPpECAYyCMATPHUBACTC:.

Ha pucyHke npuBeneHbl NpUMeEphl INIAHUPOBKH PaO0OUYUX MECT TOKa-
ps, (peszepoBmMKka M NUIM(OBATIBIIMKA C Pa3MELIEHUEM HEOOXOAMMOIO

VHBEHTAapSI.
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16K20 +———————— -

1 — OpHEMHEIH CTO,
5 & & — pELIETEA ANA HOT,
24164 A4 — HHCTPYMEHTANBHAA TyMbouKRa,
4 — A eT GUA 9epTeEeH,
— ———— 9 — CTENNA® N4 OpHCOoCobIeHHE,
e r  — f — CTENNAN NIA CIpAE oK,

—I 4 7 — CcTENNMAN ONA XpaHeHHA OeTalel

THNa BaloE.

Puc. 2.11. IInanupoBka TUMIOBBIX pa0OYUX MECT CTAHOYHHKOB

NHcTpymenTanpHas TymO04Ka 3 mpeaHa3HayeHa I ABYXCMEHHOM
paboOTHl ¥ MMEET JIBa OTACIEHHUS JJII CMEHITUKOB. B KaXmoMm OTAcIeHHH
XPaHATCS HHCTPYMEHTHI TOCTOSTHHOTO TTOJIb30BAHUS U CPEJICTBA JIJISl yXO7a
3a o0opyaoBanueM. TymOoUKka cHaOXeHa TUIAHIIETOM JIJIsl XpaHEeHUsI dep-
texxkeil. [lpuemubiii cron 1 mpenHa3HayeH s pa3MEINICHUs 3aroTOBOK, a
TaK)kKe MOYKET OBITh MCIIOJIB30BaH VIS PACKIAAKHA HAa HEM HEIOCPEICTBEH-

HO IIPUMCHACMOI'O HHCTPYMCHTA.

HwxHsa moaka cTtaHka HCIIOJIB3YCTCA AJIA XPAHCHUA IMPHUHAOIICKHO-

CTEU K CTaHKY.

Crenmnax 111 MPUCIIOCOOJICHUI 5 ¢ BBIABIKHOM IIAT(GOPMOM Mpe/i-
Ha3HAYEH JUIsl XpaHEHUs MPUCTIOCOOICHH Ha paboueM MecTe.
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2.13. YcraHoBKa 000py10BaHNsI IPH MOHTAXKeE I€Xa

VYcranoBka 000pyA0OBaHUS MPU MOHTaXE LieXa MPOU3BOJUTCS IO pa-
O00YMM 4YepTexaM — MOHTAXHBIM IITaMIIaM, Ha KOTOPBIX JOJKHA OBITH
yKa3zaHa "puBs3ka" o00pya0BaHUA K OCSIM KOJIOHH 3[aHMs, a JJs o0opy-
NOBaHMs, YCTAHOBJIECHHOIO HApYy)KHBIX CTE€H 3[aHMs,— K HUX BHYTPECHHEH
NOBEpXHOCTU. JlomyckaeTcsl MpuBs3aTh OJHY €IMHMILY OOOpYJIOBaHUS K
IPYTOH, YK€ IPUBSA3AHHOU K CTPOUTEIBHBIM 3JIEMEHTaM, HO JEJaTh 3TO
HaJ0 TaK, YTOOBI JaHHBIE pa3MepPbl MOXHO ObLIO HEMOCPEACTBEHHO CIIO-
KUTh, MOJYYUB JIJIs1 YCTAHOBKU KaXKJIOM €UHUIBI 000pyJ0BaHMs HEOOXO-
IMMYIO BEJIUYUHY IPUBI3KUA OT OCHOBHOI'O OPUEHTHPA.

H A

A
L4

A
W

Puc 2.12. Tlpussizka 000py0BaHUs K OCSIM KOJIOH 3/IaHHUSI
[IpuBs3zka ctanka b K KOJIOHHE paBHA CyMME pPa3MepOB 110 TOPU30H-
tanu 143, a mo BepTukanu 2+4.
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O6opyaoBaHuEe MOKHO MPUBSA3ATH MO OCAM OTBEpCTUH misi dyHAa-
MEHTHBIX OOJTOB A; IO XapaKTEpHBIM OCSIM (HampHUMep, O OCH LIEHTPOB
TOKapHOI'O CTaHKa); 0 OCHOBaHUIO CTAHWHBI WK (PyHIaMEHTY cTaHka. He
CJIELyeT JeNaTh MPUBSA3KY MO radapuTy CTaHKa IPEICTaBIAIOEMY COOOU
YCIIOBHBIM KOHTYD Ha IUJIaHE LIeXa.

CraHKU B oexax MOryT yCTaHaBJIMBATLCA HECIIOCPCACTBCHHO Ha ITOJIY,
Ha MHAUBUAYAJIbHBIX WJIN O6IJ_[I/IX JJI1 HECKOJIBKUX CTAHKOB (I)YHI[&MGHT&X,

a TaK)Ke Ha BUOPOM3OJIUPYIOLIUX OMOPAX.

2.14. lloxbeMHO-TPAHCIIOPTHOE 000PYA0BaHHE

JIns MOHTaxka M JIEMOHTa)ka METaJUIOPEKYIIEro oO0OpyJ0oBaHUs, a

TaK)Ke JIJISl BBIMIOJIHEHUS] TTOJIbEMHO-TPAHCIIOPTHBIX palbOT MO IepeMele-
HUIO 3aTOTOBOK, TOTOBBIX JIETalC U COOPOUHBIX €AMHUII, IEPEMEIICHUIO U
MOTPY3KEe MOJIJIOHOB CO CTPY>KKOU MOXET ObITh MCHOJIb30BaH ABYXOaI0U-
HBII MOCTOBOM KpaH (puc. 2.13).
JIByx0anouHbIi MOCTOBOW KpaH TIPEACTaBIISICT COOOM OaJOYHBIA WU
dbepmennbiit Mmoct 10, onuparomuiics Ha MONEpPeYHble KOHIIEBbIe Oanku 3,
B KOTOPBIX 3aKpPEIUIEHBI XOJIOBBIE KoOJieca 2, MPUBOJMMBIE BO BpaIllCHUE
MEXaHU3MOM |2 mepeaBrkeHus KpaHa. MoCT mepeMemaercs no nojaKpa-
HOBBIM MyTAM 1 (BAOJB 11€Xa), YIOKEHHBIM Ha MOJAKPAHOBbIE OalKH, OMU-
paromrecss Ha KOJIOHHBI 31aHus. [Io MocTy nepenBuraercs Tenexkka 7, Ha
KOTOPOW YCTAHOBJICHbI MEXAHHU3Mbl TJIABHOTO 6 M BCIIOMOTATEJIBHOIO S5
MoabeMa, MEXaHU3M MEPEABMXKEHUS TeNekKA 11 u Tokomoason 4 K Te-
JeXKe. Ammaparypa yrnpasiieHus pasmeniaercss B kabune 13. [luranue
KpaHa 3JIEKTPOIHEPTHUEN OCYIIECTBISIETCA YEpE3 IIaBHbIE TPOJLIEH &, pac-
MOJIO’KEHHBIE BAOJIb MOJKPAHOBOUM Oanku. /[y oOCIy>KUBaHUSI UX HA MOC-
Ty KpaHa UMeeTCs TIomaaKa 9.
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Puc. MocTtoBoii 1Byx0a04HbIN ONOPHBIA KpaH:

1 — moaKpaHOBbIE MTyTH; 2 — XOJ0BBIE KoJieca; 3 — MOoNnepeyHbie KOHIEBbIE OaIKH;
4 — TOKOMOJBOJ;, 5 — MEXaHM3M BCIIOMOTraTEeILHOI'0 MOIbeMa; 6 - MeXaHU3M
TJIaBHOTO MOJbEMa; 7 — TENEXKKA; 8 — rIaBHbIe TpoJuieH; 9 — miomanka; 10 —
dbepMeHHbIii MOCT; 11 — MEXaHU3M MEepeABUKEHUS TEICKKH; 12 — MEXaHU3M Iie-

peaBmKeHUs KpaHa; 13 - kabuHa
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{1 nepemereHus JO0TKOB € 3arOTOBKAMU U3 3arOTOBUTENILHOIO I1e-
Xa U JUIA IEPEBO3KU I'OTOBOM IIPOMYKLMEH, UCIOJIB3YIOT JIEKTPUYECKUE
Tenexku (puc.2.14) ¢ momweMHoi mnatdopmoit. Ilmatdopma Tenexku
NOJXOAUT MO/ JIOTOK U NMPUHUMAET Ha ce0d rpy3. I’ py30no1beMHBIN KpaH,
YCTaHOBJICHHBIM Ha DJIEKTPUYECKOU TEJIEXKKE, JAET BO3MOYKHOCTBH JIETKO
CTaBUTb JIOTKHU C 3aTOTOBKAMH Ha TpeOyeMYIO BBICOTY.

N
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N | 2100 N S
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Puc. 2 15. Dnexrpuyeckas Tenexka

2.15. CpeacrBa aBTOMATH3AUN M MEeXaHU3AUH

Moeunaa mawmuna ( puc 2.16.). Ilocne nocienHeit onepanuu Tex-
HOJIOTUYECKOTO Mpolecca Nnepea KOHTPOJIbHOM onepanuei roToBble JIeTa-
I HE0OXOAMMO TPOMBITh. [[1s1 3TOro mocie MocieqHEro CTaHKa Iepen
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Puc. 2.16. MoeuHasa manimHaa
TexHuyeckne XapakTePUCTUKHI

HaunGosnbiue pazmepsl IPOMBIBAEMBIX J€TANIEH, MM

- JUIMHA 800
- IIUPUHA 850
- BBICOTA 650
Bpewms pasorpesa MoroLen cpeibl, 4yac 2
TeMnepaTypa MOIOIIETO pacTBOPA, Ipas 50...80
JIMATENBbHOCTD IUKJIa MOWKH, MUH 2...10
MOIIHOCTB NEKTPOABUTATENS KAPETKHU, KBT 1,1
CyMmmapHasi MOITHOCTB BCEX AJEKTPOABUTATEIEN

Y 3JIEKTpOHarpeBareiieil, kBt 40
["abaputHbie pa3mMepbl MAllIMHbI, MM 2380x1500x2110
Macca MalMHbI, KT 1450

CTOJIOM KOHTpPOJICPpa Ha OCHOBHOM KOHBCI\/'Iep YCTAaHABJINBACTCA MOCYHAsA
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MallliHa, TAKUM 00pa3oM, MalliHa BCTPOCHA B aBTOMATHYECKYIO JIMHUIO.

MamnHa OCyIecTBIAET IPOMBIBKY JI€TaJEd B aBTOMAaTUYECKOM pe-
xume. [IpuHIun paGoThl MallIMHBL: IPOMBIBKA JIeTalieil TPOUCXOJNUT B Ka-
Mepe TYIMUKOBOTO THUIIA; MOJIEpKaHHE HEOOXOUMON TeMIepaTypbl MOKO-
1IEr0 PacTBOpPa, MEPEMEIICHUE KAPETKH C AETATISAMU, OABEM U OIyCKaHHUE
3aCJIOHKM, a TAK)K€ BKJIIOUCHUE U OTKIFOYEHHE HACOCHOM YCTAaHOBKHU OCY-
LIECTBIISAETCS 110 3aJJaHHOMY LUKITY.

3azpy3zounoe ycmpoicmeo. 3arpy304HOE YCTPOWMCTBO, IPEICTAB-
JIEHHOe Ha puc.2.17, npenHa3zHauyeHo ISl M0Jja4u BAJIOB CPEIHUX pa3Me-
POB Ha TOKAPHBIE CTAHKH WJIM MOIIArOBBIA KOHBEWEP. 3arOTOBKH BPYUYHYIO
YKJIaJIBIBAIOT B MarasuH (JOTOK) 3, OTKyJa OHA CaMOTEKOM MOCTYHaroT B
V-00pa3sbiii 10TOK 1. B mpueMHuKe uMeeTcst nas, 1o KOTOpOMY O/ JIeH-
CTBHUEM IIITOKA MHEBMOIMWJIMH]IpA TIEpeEMENIaeTcs Moa3ylika 2, Kotopas u
3aTAJIKMBAET 3arOTOBKY B 3axBaT NUTareiid. B KOHIE XoAa IITOKA YIOp
MOJI3YIIKH 2 HAKUMAET HA MyTEBOW BBIKIIOYATEIb, B PE3YJIBTATE YETO Ye-
pe3 KoMaHjoanmnapaT JaeTcsi KoMaHJa Ha mojady BO3JlyXxa B APYrylo MO-
JIOCTh IUWJIMHJpPA, U IITOK, a 3HAYUT, U MOJIBYIIKK 2 BO3BPATATCS B UCXO/I-
HOE MOJIOKEHHUE, TJIe U OyAyT KJAaTh KOMaH]Ibl Ha MOJIauy CJIEAYIONIeH 3a-
roroBku. [lomsymika 2 mpu oOpaTHOM XOJ€ IITOKAa IMWIMHApPA MPOXOIUT
NoJ, MOJAAaHHOM B MPHUEMHHUK 3arOTOBKOM, HE BBI3bIBASI €€ IMEPEMEIICHUS.
3axBat nurarens (puc. 0) HACTPAUBAETCA PETYIUPYIOIIUM MEXaHU3MOM B
3aBUCUMOCTH OT JMAMETPOB IOJIABaEMbIX 3arOTOBOK WM ITUJIMHJPA, IITOK
KOTOPOTO MEPEMENIAET 3aXBAT B BEPTUKAIBHOM IUIOCKOCTH U MEXAHU3M
pacKpbIBaHUS U 3aKpbIBaHUS 3aXBaTA.

Jlns mepemeneHus 3axBaTa B BEPTUKAIBHOM IIOCKOCTH K paboueit
30HE CTaHKa CXKaTbld BO3JYX M3 CETH MOCTYMAaeT B MOJOCTh A IUJIUHJIpA
16, B pe3ynbTare yero nopiieHs 18 co mrokom 4 onyckaercs. [Tocie Toro,
KaK MopuieHsb 18 nmepemectutTces A0 nopuHsa 17 co ITOKOM S o1 IeUCTBU-
€M IITOKa 4, yCTaHOBJIEHHAsI B HEM OCh O MOBEPHET phluar 7 Tak, 4YTo QuUK-
caTop 8 MPOJIBUHETCSI BIPABO U OTOXKMET cobauky 10, He MO3BOSIS TIO-
BEPHYTHCS Ha OCAX JOTKY 11, Tak Kak cOeqUHEHHBIH ¢ HUM (iaxok 9
ynupaetcs B pukcarop 8, 3aHsBIIKN nonoxkenue cobauku 10. [lpu nams-
HEWIIIeM JIBUKEHUHU IITOK 4 YBIIEKAET IITOK 5, KOTOPBIN HE MOXET JIBU
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Puc.2.17. 3arpy3ouHoe yCTpOMCTBO IS ITOIa4 CPEIHUX IO pa3Mepy Ba-
JIOB
a) — oOmmMil B, 0) — MUTATENb: B) — YCTPONCTBO VISl PETYJIUPOBAHUS

75



raTbCs, Tak Kak Kaperka 14, 3akpernyieHHas Ha IITOKE, 3alepTa 3allenKon
12, otnenennoit cobaukoit 10, koTopas MmoBopayMBaeT Ha OCH 15 pwiuar
13. Jlotok 11 Bo Bpems ABukeHUs yAep>kuBaeTcs (ukcaTopom 8§ 3a (a-
xokK 9. Ilocie Toro, kak cxaThlii BO3AyX OyAeT MOCTynaTh B MOJOCTh b
uuwmHapa 16, on, npoxoaa uyepe3 orepctue C nopuiHs 17, 3aCTaBUT Tie-
pEMeCTUTBHCS opHIeHb 18 1 TeM caMbiM 00€CIIeYUT OTHOCUTENIbHBIN CIIBUT
nopiHed. Peruar 7 nepemeniaer gpukcarop 8, BCIEACTBUE YETO (PIIaskoK 9
Hae3kaeT Ha cobauky 10 U, CKOJB3s 10 HEeM CKOCOM, MMOBOPAUYMBAET JTOTOK
11 B mosioxkeHue g mpuema odepeaHor 3arotoBku. Ilocne toro kak 3a-
XBAaT OKAXETCSI B BEPXHEM MCXOAHOM MOJIOKEHUH, TTOJAETCS KOMaHAa Ha
BpallleHue MINUHIEIS U nojady cymnmnopra. [locie okoHuanus oOpaboOTKH
BpallleHUE IIMUHACNS MpeKpamniaercs, oopaboTaHHas JeTalb OCBOOOXKIa-
€TCs OT 3aKMMa U MaJacT Ha JIOTOK, OTBOJISAIIUMN IETANIb B TApY.

3axBaT MUTATENsI CHA0XKEH MEXaHU3MOM JIJISI PETYJIMPOBKU HAIAIKU
nurarels. PerynupoBka oCyIlIecTBIsSETCS MaxoOBUUKOM 19, B pesynbraTte
BpaIleHUs1 KOTOPOro 4epe3 KoHnueckue 3youarsie koeca 20 u 21 nepena-
eTCsl IBUKEHHE BUHTY 25 ¢ IpaBoil U JeBoM pe3bOoi. BuHT 25 3acraBiser
KapeTku 22 u 26 cOnmxaThCid WU PACXOAMUTHCS (B 3aBUCUMOCTH OT Ha-
IpaBJIeHUs BpallleHUs: MaXxoBUYKa 1); Ha KapeTKkax 3aKperieHbl TyOku 23 u
24 3axBaTa; HUXKHAA V-00pa3mnas ryOka ompesenseT MoJI0KEHUEe 3aroToB-
KM, a BEpXHsA 23, MOANPYXKUHEHHAs, MPEIHA3HAYCHA U1 3a)KUMa 3aro-
TOBKH.

C nenbto obecriedyeHUs paBHOMEPHOM 3arpy3ku 00OpYyJIOBaHUS ydacTKa U
I pasMCIICHUA HGO6XOI[I/IMOFO KOJIMYCCTBA 3aroTOBOK, HCIIOJIB3YIOT HAKOIIHU-
TEJIbHBIEC CUCTEMBI. HaHpHMep B KAa4Y€CTBE€ HAKOIIUTEIIA MOKHO HCIIOJIB30BATH
OyHKep ¢ mmbepHoit moaveit 3arotroBok (puc. 2. 18).

Ot anekrtpoasurarens | yepe3 peaykrop 8, KpMBOIIMI 7 U IIaTyH 6 BO3-
BpPATHO-TIOCTYNATEILHOE JBWIKEHHUE Tepenaetcs Iuiockomy mmbepy 5. I1IuGep
BO3JICHCTBYET Ha 3aroToBKHU 4 B OyHKepe 3 W HaIpapiseT UX B Ieb, 00pa3o-
BaHHYIO CTeHKOM 2 1 mmoepoM 5. [1o HakIOHHOMY AHY 9 3arOTOBKH MOCTYTIAIOT
K BbIXOAHOMY OKHY 14. JIns ycTpaHeHUs CBOJIOB, 00pa3yeMbIX 3aroTOBKAMMU
MEXIy CTEHKOW OyHKepa ¥ JHOM 9, mepes BBIXOIHBIM OKHOM 14 Ha mubepe 3a-
KPEIUISIOT MOANPYKUHEHHYIO0 co0auKy (Ha pHC. HE MOKa3aHa), KOTopas Herpe-
PBIBHO pa3pylIaeT 00pa3yromuecs: CBObI M MO3BOJISIET 3arOTOBKAM 110 JIOTKY 15
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IIOCTYNaTh B MEXAaHM3M NOIITYYHOM BBIJAYM 3arOTOBOK 16 C LIEeNbpI0 fabHENIIE-
ro UX NEepEMENICHUS Ha TPAHCIOPTUPYIOUIYIO CUCTEMY- IOLIArOBBIM KOHBEHEP
17. Ilonmon 11 ¢ oTKpBIBarOIIENCS CTEHKOM € TOMOIIBIO BUILYATOTO MOTPYy34H-
Ka IPy30I0AbEMHOCTBIO 3 TOHHBI YCTAHABIMBAETCA HA HAIpaBIsOIIKe 12, no-
CJIE€ YEero OmepaTop HAKJIOHSAET IMOAJOH, MOJaBas MAacjao B IITOKOBYIO ITOJIOCTb
ruapoinHapoB 10. Kpblka noaioHa OTKUABIBAETCS, U 3aTOTOBKY IOMAIA0T
noJ JIeUCTBUEM CUJIbI TsKecTH B OyHkep 3. Ot majnenus noaaoHa 11 ¢ Hanpas-
nasomux 12 ynepxuaet och 13, 3akpenyieHHas B HalpaBJIsSIOIUX.

Bonee mpocTyro KOHCTPYKIMIO UMEET OYHKEpPHBIH HAKOMHUTEIb 3JI€BaTOP-
HoTO Tumna (puc. 2.19.)

Puc. 2.19. byHkepHBII HAKOIUTEND 3JIEBATOPHOTO TUIA.
1 — OyHKep; 2 — 3axBaThl KOHBEWEpa-MOAbEMHUKA JI€BATOPHOTO TUMA; 3 —
IPUEMHBIN JIOTOK; 4 — IOIIAroBblii KOHBEUED: 5 — MPUBOJ MOAbEMHHKA.
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B kadecTBe 11€XOBOro TpaHCIOpPTa MPU MOTOYHOM IPOU3BOJICTBE
MOXKET HCIOJIb30BAThCS MOIIATOBBIM KOHBEHEP. 3aroTOBKH MEpEeMEIasch
0 HEMy IMOMajaloT B 30HY JEWUCTBUS MPOMBINIIEHHBIX poboTtoB I[IP
CM16092.05.01 (puc. 2.20), nepeHOCIIUX 3arOTOBKY B pabOuyi0 30HY
CTaHKa. XapaKTepuCcTUuKa poOoTa:

['py30n10BEMHOCTH CYMMapHasi Ha OJIHY PYKY 320 k.
Yucno pyk 2
Yucno crenenet moABUAKHOCTH (0e3 3aXBaTa) 5
Tun mpuBoa TUIPABINYECKUI
Cucrema yrpaBiieHUS MO3UITMOHHAS
Yucno nporpaMMHpyEMBIX KOOPAUHAT 3
Cnoco0 mporpaMMHUpOBaHUS oOyueHwne
[TorpemHocTs MO3ULMOHUPOBAHUS + 0,5 Mmm.
HaunOounbuinii BBIIET pyKH 1800 mm.
JIuHeliHble EpeMEIICHUS 8900, 970 mm.
CKOpOCTh JINHENHBIX NEPEMENIECHUIM 0,8...0,3 m/c
Macca 6500 xr

JIJ1s1 KOHTPOJIBHBIX OTEpaldidi UCTIOJIB3YETCSl MPOMBIIIEHHBIH pOOOT
[TP CM40L1.40.11 (puc.2.21) co cienyrommumMu XapakKTepUCTUKAMMU:

['py3onoabeMHOCTh CyMMapHasi Ha OJHY PYKY 40 xr.
Hucio pyk 1
UYucno creneHen noaBUKHOCTH (0e3 3axBarta) 4
Tun npuBoa TUPABINYECKUN
Cucrema ynpasiieHHs AKJIOBAsI
Hucio nporpaMMupyeMbIX KOOPIMHAT 3
Cnoco6 nmporpaMMHpOBaHMUS o yrnopam
[TorpemHoCcTh MO3UIUOHUPOBAHUS + 1,5 Mmm.
Hanbonpiuii BEUIET pyKH 1672 mm.
JIuHenHbIe epeMeILeHNs :

TOPU30HTAJIbHBIC 760 MMm.

BEPTUKAJIbHBIC 760 MM.
Macca 1400 xr
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2.16. TexHUKO-IKOHOMHUYECKHE MOKA3AaTeJH IPOEKTa MeXaHn1e-
CKOr0 1exa

OCHOBHBIMH HAAaHHBIMH, OIIPCACIIAIOITUMU 00BEM BBIITYCKA IIPOAYK-
A, IMPOU3BOACTBCHHYIO MOIIHOCTbL U JAPYIuc 0OBEKTHUBHBIC XapaKTCpu-
CTUKH ITPOCKTA MCXAHUYICCKOI'O I€XAa, ABJIAIOTCA CICAYIOIINC:

- TOJIOBOM BBIMYCK M3JEIUM, BKIIOYAs W 3allaCHbIE YacTH, IO 1EeX0-
BOI c€0ECTONMOCTH;

- TOJIOBOM BBIITYCK KOMILUIEKTOB JIeTalieil, COOPOUHBIX €UHMUI], Ma-
IIMH B IITyKax;

- o0111as ¥ MPOU3BOJICTBEHHAS IUIOMIAAb 11€Xa;

- KOJIMYECTBO MPOMU3BOJICTBEHHOTO 000PYyJA0BaHUs, B TOM YHCIIE Me-
TaJUIOPEXKYILIHUX CTAHKOB;

- KOJIMYECTBO PabOTAIOUIMX, B TOM YHCIIE: TPOU3BOJICTBEHHBIX pado-
quX, BCIIOMOraTeabHbIX padbounx, UTP, coyxamnmx, MOII,

- MOIITHOCTh MPOU3BOJCTBEHHOTO U MOABEMHO-TPAHCIIOPTHOTO 000-
PYyAOBaHUSA;

- TPYJAOEMKOCTh MEXaHHYECKOW 00pabOTKH, BBIMOJIHSAEMON B IIEXE,
M0 U3JIENIUSIM MIPEACTABUTENSAM (B CTAHKOYACAX MB YEJIOBEKO-4acax);

- OCHOBHBIE CpEJCTBA II€Xa, B TOM YHUCJIE CTOMMOCTbh: 3[JaHUN U CO-
Opy>XKeHHH, 000py10BaHMS, MHCTPYMEHTOB U MPUCTIOCOOICHUH, TTPO-
W3BOJICTBEHHOTO M XO3SIICTBEHHOT'O HHBEHTAPS;

- To10BOM (hOHJT 3apabOTHOM MIaThl BCEX pabOTAIOMIMX U, OTACIBHO,
IIPOU3BOJICTBEHHBIX pa0OYHX.

KauecTBO IMPOCKTa OIPCACIACTCA CICAYIOIIHMMHU OTHOCHUTCIbHBIMU
TEXHHUKO-3KOHOMHWYCCKUMHU I10KA3aTCIIAMH, I1IO3BOJIAIOIIMMH CPaBHUBATDH

pa3nYHbIE MPOEKTHI MEXKITY COOOI:
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- BBIMYCK MPOAYKIIMU Ha OJHOrO padOTarollero, Ha OAHOro paboyero, Ha
OJIHY €IMHHUILY IIPOM3BOACTBEHHOr0 00OPYI0BAHNUS, HA OJMH M~ IPOM3BO/I-
CTBEHHOW WM OOIIEH MIOIaau B OJHY CMEHy M Ha 1 pyO. OCHOBHBIX
CPEACTB;

- CTOMMOCTbh OCHOBHBIX IPOU3BOJICTBEHHBIX (POHAOB Ha | pyO. cToumoctu
BBIITYCKaEMOM MPOAYKIINH;

- o01Iast ¥ TPOU3BOJICTBEHHAS IUIONIA/Ib HA €IUHUILY TTPOU3BOJICTBEHHOIO
2
000OpyIOBaHUS B M';

- cpenHuil KoA(pPUIMEHT 3arpy3Ku 000pyI0BaHUS B MPOIEHTAX;
- K03 PULIUEHT CMEHHOCTH;

- CpeAHsisi MOIIHOCTh OJHOTO CTaHKa B KBT, a Takxe cpelHssi MOIIHOCTb
CTAaHOYHOI'0 00OPYIOBAaHMS Ha OJHOTO NPOU3BOACTBEHHOIO padoOyero B
HauOOJIBIIYI0 IO KOJIMYECTBY pabOTaIOIMMUX CMEH (PHEProBOOPYKEeH-

HOCTb);

- K03 (HUIMEHT UCTOJIb30BAaHUS MeTaJlia Ipu 00paboTKe JeTaneil OCHOB-
HOW IIPOAYKIIUU;
- ce0eCTOMMOCTh U 11eXOBasi ce0eCTOUMOCTh | T M OJIHOTO KOMILUIEKTa y3-
JIOB WJIM JIeTajell Ha OJTHO U3JIEIIHE;
- CTPYKTYpa 11eX0BOI ce0eCTOMMOCTH B MIPOLIEHTAX

a) MaTepualbl,

0) ocHOBHas1 3apa0oTHas IUIaTa MPOU3BOJICTBEHHBIX pabOUHX,

B) HCXOBBIC HAKIIAAHBIC pACXOIbI,

- OTHOIIEHHE IIEXOBBIX PACX0/I0B K OCHOBHOM 3apa0OTHOM Tu1aTe MPou3-

BOJICTBEHHBIX pab0OdmX.

BaxxHbIM yCIIOBHMEM JUISI KAYECTBA MPOEKTA SBIISIETCS YPOBEHb MeXa-
HU3aLlMM U aBTOMATH3alMU IPOU3BOJCTBA, UL ONPEACICHUS KOTOPOTO
CIIy’KaT CIEQYIOIINE MOKAa3aTelIn: CTENEHb 0XBaTa pabOuYnX MEXaHU3UPO-
BaHHBIM TPYJOM; YPOBEHb 3aTpaT MEXAHU3UPOBAHHOTIO TPYyJa B OOIIUX
TPYAOBBIX 3aTpaTax U yPOBEHb MEXAHU3ALIMU U aBTOMATHU3ALIMU IPOU3BO/I-
CTBEHHBIX ITPOLIECCOB.
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JI1sl BRIYMCIIEHUS 3TUX TIOKa3aTesied He0OX0UMO UMETh BEIOMOCTh
00Opy/IOBaHUS C YKa3aHHUEM KOJHMYECTBA CIUHUI] KKIOTO0 BUJA M THIIA
000OpyIOBaHUSA M TMPUKPEIUICHHEM BCEX pabOuux Iiexa K OMpeaesICHHBIM
pabounM MecTam.

OO011e€e KOIUYECTBO padOYuX Iexa

P=P, + PM +P

p°
riue

P, — Konu4ecTBO pabouux, BHIMOJHSAIOMMNX PadOTy MEXaHU3UPOBaH-
HbIM crIocoO0M (pabOThl HAa CTaHKAX ¢ MEXaHMYECKUM IPHUBOJIOM, OIepa-
TOPBI aBTOMAaTUYECKHUX JIMHUMI U Ap.);

P,, — KoIM4ecTBO pabOYMX, BBIIONHAIOMIMX PabOTy C MOMO-
IO PYYHOT'O MEXaHU3UPOBAHHOTO MHCTPYMEHTA,

P, — Konmm4ecTBO pab04MX, BBHITOIHAIONINX PA0OTY BPy4HYIO.

OO6mras cTeneHb oxBaTa paboYMX 11eXa, MEXaHU3UPOBAHHBIM TPYIOM

C=C, +C

M.p 2
[ne:

P
C,= PM 100 — CTeneHb OXBaTa PabOUYUX MEXAHU3UPOBAHHBIM TPY-

M

oM, %;

P
C,, = ‘I‘;" -100 — cTerneHb 0XBaTa paboYnuX MEXaHU3HPOBAHHBIM

M.p

PYYHBIM TpyzioM, %.

OO6mwmii ypoBeHb 3aTpaT MEXaHU3UPOBAHHOTO TpyJa B OOLIUX TPY-
JIOBBIX 3aTpaTrax Y, IO LEeXy
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M Mm.m M.p 2
[ne:

VYur — YPOBEHb 3aTpaT MEXaHM3UPOBAHHOTO TpyJa B OOLIUX
TPYJIOBBIX 3aTparax, %;

VYup — YPOBEHb 3aTpaT MEXaHU3HMPOBAHHO-PYYHOIO TpyAa B
oOIIIUX TPYAOBBIX 3aTpaTax, B %o.

[Ipu aToMm

m.m

> P,-K
= —100%,
P

raed P, — KOJIMYECTBO PabOYMX BO BCEX CMEHAX B II€X€ 3aHATBIX

MEXaHU3UPOBAHHBIM TPYIAOM;

K — xoaddunment MexaHuzanuu, BBHIPAKAIOMIMNA OTHOLICHHE
BpPEMEHU MEXaHM3UPOBAHHOTO TPyJa K OOIIKMM 3aTpaTaM BPEMEHHU Ha JlaH-
HOM 000pYyJIOBaHUU WJIU pabodYeM MeECTe.

YpoBeHs 3aTpar

M.p

>pr,,-H
Vip =S ——100%,

I'ne:

> P, ,— KOJIMYECTBO pabOYMX BO BCEX CMEHAX Ha JAHHOM paboyeM

MECTC, BBIIIOJTHAIOIIINUX pa60Ty IIpH IIOMOIIN PYYHOT'O MECXaHHU3UPOBAHHOI'O

WHCTPYMEHTA.

N — xoadduiiueHT npocreitiieil MexaHu3aluu, BeIPaKaroIui 100
3aTparT BPEMEHHM MEXaHW3AIlMOHHO-PYYHOTO TpyJa K OOIIMM 3aTparam
BPEMEHU pabouero, UCMOIb3YIOIIEr0 MEXaHU3UPOBAHHBI HHCTPYMEHT.

OOmuii ypoBeHb MEXaHHM3allMd U aBTOMAaTH3allMM IPOU3BOJICTBEH-
HBIX IIPOLIECCOB Y Liexa
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V=V +V, %,

n.p?
rac

yn — YPOBCHb MCXAHH3AllMKM W aBTOMATHU3allWMU ITPOHU3BOJCTBCHHBIX
IIpoIcCCoOB;

VYiup — YPOBEHB IPOCTEUIIEN MEXaHU3ALUH IIPOU3BOACTBEHHBIX IIPO-

IIECCOB.
[Tpu >TOM
y,,: Z a y .100%’
zPaKMH—I—P 1= Zoaem
100
['ne:

> P, — KOIMYECTBO pabOYMX, 3aHATBHIX MEXaHH3UPOBAHHBIM TPYIOM

Ha JaHHOM pa60qu MCCTC,

M — ko3 punreHT o0cayKUBaHUs, BbIpAXKAIOUN KOJIUYECTBO
eANHUI] 000PYI0BaAHUS, 0OCITYKUBAEMBIX OJTHUM PabO4nM;

[T — ko3 PuIMEHT TPON3BOAUTEIHHOCTH O000PY/I0BaHUS, PaB-
HbI/ OTHOILICHUIO TPYAOEMKOCTH U3rOTOBJICHUS JIETAIM HA YHUBEPCAITHHOM
000pyI0BaHNU C OTHOCUTEIHLHO HanbOojIee HU3KOW MPOU3BOIUTEIHFHOCTHIO,
npuHaToi 3a 6azy T,, K TPyI0EMKOCTH U3TOTOBJICHUS 3TOU JIETAJIA HA JCH-
CTBytoIIeM 00opyaoBanuu T.

YpOoBEeHb MEXaHU3ALIUU
P, U1

- v -100% ,
D P, -K-M-II+P-|1-—m"
i 100

n.p

Trac
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ZP(M — KOJIMYCCTBO pa60tmx BO BCCX CMCHaAX B IEXC HAa JaHHOM

pabodem MecTe, BBIMOJIHSIOMKNX PadOTy MpU MOMOIIY PYYHOT'O MEXaHHU3H-
POBAHHOI'O UHCTPYMEHTA.
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3. IlpoekTHpoBaHUE COOPOYHBIX IIEXOB

3.1 OcHOBHBIE MOJIOKECHUSA

B coBpeMeHHOM MalIMHOCTPOECHUH TPYI0EMKOCTh COOPOUHBIX PabOT
3aHUMAET 3HAUYUTENIHHYIO JIOJI0 B OOIIEH TPYJTOEMKOCTH U3TOTOBJICHUS U3-
nenuil. Tak, B TSXKEIOM MaIlIMHOCTPOEHUU O0BEM COOpPOYHBIX padOT Co-
ctaBisieT 25-35 % ot ob1ieit TpyA0oeMKOCTH; B CTaHKOCTpoeHuu — 20-25
%; B aBTOMOOUIEecTpoeHUH — 18—20 %;B TPaKTOPHOM U CEIBCKOXO3SIMCT-
BEHHOM MAaIIMHOCTpOeHUU — 20—-25 %; B 3IEKTPOMAIIMHOCTPOCHUH — 35—
40 %; B CTpPOUTEIIBHOM U AOPOKHOM MalIMHOCTpoeHHH — 15-30 %.

COOpoYHBIN 11eX NPOEKTUPYETCs JUIsl BBIMOJHEHUS y3JI0BOM M 00-

el COOpKU, MPOBEACHUS UCTIBITAHUN, OKPACKU U YIIAKOBKHU W3JICIUN.

OCHOBOM 151 MPOEKTUPOBAHKS COOPOYHOTO II€Xa SBJISIETCS €ro IMpo-
W3BOJACTBEHHAS MporpaMMa, BKIIFOYAIONIAs CIEeIU(UKAINN ITOCTYIAOITHX
B II€X Y3JIOB W JieTajell, COOpOYHbIE YEPTEKU U TEXHUUYECKUE YCIOBUS HA
MPUEMKY U UCIIBITAHUE W3JCNIHNI, HEOOXOAUMBIE ISl pa3pabOTKH TEXHOJIO-
TUYECKHUX MpoLeccoB cOOpku. [IpoekTupoBaHre COOPOYHBIX IIEXOB, TAK Ke
KaK U MEXaHWYECKHUX, BEAECTCS MO TOYHOW, MPUBEICHHOW WA YCJIOBHOM
IporpaMmme.

[IpoekTrpoBaHHE EXOB MAaCCOBOIO M KPYIMHOCEPUMHOTO MPOU3BOI-
CTBa, KaK MPaBUJIO, BEJIETCA 110 TOYHOU ITporpamme. B aTtom ciydae B mpo-
rpaMMy BKJIIFOUAIOTCS BCE Y3JIbl U3JEIUN, COOMPAEMBIX B MPOCKTUPYEMOM
1exe, ¢ yKazaHueM UX KOJInuecTBa U Macchl. [IpoekTupoBanmne cOOPOUHBIX
IIEXO0B MEIKOCEPUMHOTO M CEPUUHOTO MPOU3BOACTBA IIPU pa3HOOOpa3HOM
U OOIIMPHON HOMEHKJIAType BEAETCS MO MpUBEICHHOW mporpamme. Bcee
noyIeKaIe cOOpKe MaIIuHbI Pa3eistoTCsl Ha TPYIIbI 0 KOHCTPYKTHUB-
HOM W TEXHOJIOTUYECKON OJHOPOAHOCTH. B Kaxmoil rpyrie BoIOMpaeTcs
TUTIOBOM MPEJCTABUTENb U JIJISI HETO pa3pabaThIBAETCs TEXHOJIOTUYECKHIM
MPOLECC C HOPMUPOBAHUEM KaXJOM OIepaIuu
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B eauHn4HOM, MEIKOCEPUUHOM U CEPUUHOM IIPOU3BOIACTBAX Y3JIO0-
Bas 1 oOuras cOopka MPOU3BOJUTCS B COOPOUHBIX LIEXAX WM OTACICHUSX.

B kpymHOCEpHUItHOM M MacCOBOM IPOHM3BOJICTBaX y3JioBas COOpKa
IIPOU3BOIUTCS OOBIYHO B KOHIIE MOTOYHBIX JIMHUHA WJIU B OTACIICHHSIX Me-
XaHWYECKOTO IIeXa; o0mmas cOopka M3EIus BBIMOJHIETCS B COOPOYHOM
1exe.

Pa3nuuaroT 1B€ OCHOBHBIE (POPMBI OpraHU3ALMU COOPKHU: CTalKO-
HapHYIO ¥ NOJBWXKHYI0. CTanmoHapHas cOOpKa U3eIus MOXKET OCYIIECT-
BISITBCS. WM IIOCJEN0BATENIBHO MM NapajulebHO. B mocienHem citydae
BECh 00bEM COOPOUYHBIX PabOT pacwICHSETCS MO y3JIaM COOMpaeMbIM TMa-
pajIeIbHO Ha pa3HbIX pabOYMX MECTax , ¢ MOCIeayroUeld cCOOpKON U3 y3-
JIOB U JieTaneil Bcero uznenus. [lpu noaBuxHoi cOopke coOupaemsblii 00b-
eKT MEepPEeMEIAeTCss OT OJTHOTO COOPOYHOro Mecta K apyromy. IlpuBenen-
HbI€ BBIIIE (POPMBI COOPKHU AEIATCSA HA TOTOYHBIE U HEIOTOYHBIE.

[ToTounast cOOpka MOKET OCYIIECTBIISATHCS KaK MPU MOJBHKHOM, TaK
U TIPU HETOJBWKHOM 00BbekTe cOopku. [Ipu HEemoaBM>XHOM OOBEKTE TO-
TOYHasi cOOpKa BBHITIOJHIETCS HA, PACIOJIOKEHHBIX B JIMHUIO, HETIOIBUXK-
HBIX cTeHmax. Kaxnmpiii pabounii wim Opuraaa BBITIOJHSET OJHY OIepa-
1[I0, TEpPEeXo/id OT CTeHJa K cTeHxay. lIpumeHsieTcs B MeNIKOCEpUITHOM
POU3BOJCTBE WM MpU COOpKE KpymHOrabapuTHBIX nerajneit. [loTounas
cOopKa Ipu MOABUKHOM OOBEKTE MOKET OCYIIECTBISATHCS:

a) Ha HETIPEPBHIBHO JBMKYIIEMCS KOHBEHEpE;
0) Ha KOHBEMEpe C MyJIbCUPYIOUIUM JIBUKEHUEM;
B) C MlepeMeEIleHUEM COOMpPaeMOoro o0beKTa BpyUHYIO.

OCHOBHOM pacyeTHOW BEIUYMHON TPH MOTOYHOU COOpPKE SIBIACTCS
JNEeUCTBUTEIbHBINA TaKT COOPKHU:
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rae @, — nAeUCTBUTENBHBIN TOJ0BOM (DOH]I BpeMeHU padoThl cOO-
pPOUYHOTO 00OpymOBaHUs pabovero MocTa 3a BBIUETOM MOTEPh BPEMEHU Ha
periiaMeHTHUPOBAaHHbBIC TIEPEPHIBBI, OOCTYKUBaHUE pabovyero Mecra, Ha OT-
IbIX (4ac);

B — ro1oBoi BBITYCK U3AEIUN WIH Y3J10B, IIT.

JIeCTBUTENBHBIN TaKT OMPEACISIETCS TaKke 1o (hopMyIie:

Tc/w - T06 _Tnep
Ty = 5

B

cm

I'ne:
Ty — AIUTEABHOCTb CMEHBI, MUH;

Tos 1 Trep — IOTEPU BpEMEHH HA PETIAMEHTHPYEMBIE IIEPEPBIBBI, HA
oOcilyKMBaHUE pabOUNX MECT, HA OT/IBIX U MIPOUYHE 32 CMEHY, MUH;

By — BBIITYCK U3AEMMI WIH Y3JI0B 32 CMEHY, IIT.

B npoekTHBIX oOpraHu3anusAx TEXHOJOTHYECKHH MpOIecC COOPKH
pa3zpabaThIBaeTCs MO KapTaM WM MapIIpyTHBIM BeaoMocTsM. [[s ompe-
JEJIEHUS TIOCIE0BATEIBbHOCTH Ollepaluii COOPKH COCTABIISIFOT TEXHOJIOTHU-
YECKYyI cxeMy cOopku. Pa3zpaboTka mo kapTaM BeAETCS Ha OCHOBHBIE U
CJIOKHBIE Y3JIbl U3JEIUN. B 3TOM ciydae TEXHOJIOTMYECKUH MpOoLECC pas-
OMBAIOT Ha OTIEPAIMH U MEPEXOJIbI, TPUUEM KaXKIbIi epeXo] pacuJICHsET-
Cs HA €T0 DJIEMEHTApPHbIE COCTABISAIOIINE — PUEMBI. B KapTax Mo KaxIou
OlEpalii YyKa3blBalOT O0OpYyJOBaHUE, HHCTPYMEHT, MPUCIIOCOOJICHHUE,
HOPMY BPEMEHHU M KOJUYECTBO pabOUMX, HEOOXOIMMBIX JIJIsl BBITIOJHEHHUS
KaXI0M onepauuu. B eqMHUYHOM M CEpUUHOM NPOU3BOACTBAX TEXHOJIO-
TUYECKUH Tpoliecc COOPKHU OOBIYHO pa3padaThIBAIOT MO MAapUIPYTHBIM Be-
nomocTsM. B aToM ciydae mpouecc paspabaThiBaeTcsi Ha ornepauuu 0e3
pa3zielieHusl Ha MEPEXObI.
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3.2 Onpenesnenne TPyA0eMKOCTH COOPKH

TpynoeMKoCTh COOPOUHBIX PAaOOT ONpeEseTCss Pa3IMYHbIMA METO-
JaMU: TI0 TEXHOJIOTMYECKOMY IMPOIIECCY, METOJIOM CPAaBHEHUS, MO JaHHBIM

3aBOJOB U YKPYIIHCHHBIM IIOKA3aTCIIAIM.

[Io TexHONOrHYEeCKOMY MPOIECCY TPYJIOEMKOCTh OMpeNeNsieTcs Ha
OCHOBE HOPMHUPOBAHUA 10 hopmyJie:

T,=T,+T,+T, +T,, (171 MAaCCOBOTO U KPYITHOCEPUINHOTO MPOHU3-

BOJICTBA);

T, . o
r =T, +—= (I[J'ISI CCPUHMHOTO U CAUMHUYHOI'O HpOI/ISBOHCTBa).
n

ut.K w

Omnpenenenne Ty, 11 Ty TPOU3BOIUTCS IO OOIIEMAITTHOCTPOUTEh-
HBIM HOpMaTHBaM Ha CJI€CapHO-COOpOYHbIE paOOTHI.

Tak xak mpu cOOpKe OCHOBHOE U BCIIOMOTATEIbHOE BPEeMsI OOBIYHO
SIBJISIETCSI PYYHBIM, TO UX OOBEIUHSIIOT B OTIEPATUBHOE.

r, =T, +T,.

Omnpenenenne TPYIOEMKOCTH COOPKHM IO YKPYIHEHHBIM IOKa3aTe-
J5IM OOBIYHO BEAYT CJIEAYIOIMIMMHU CIIOCOOaMHU:

a) IO TOKa3aTeNsIM TPYJOEMKOCTH COOpOYHBIX padoT Ha 1 T mMacchl
U3JICIINS;

0) B % OTHOIIIEHUH K TPYJOEMKOCTH MEXaHHMYECKOH 00pabOTKMU aHa-
JIOTUYHBIX U3CIUU.

3.3 OnpeneneHue KOJIWYECTBA PaOOUUX MECT U 000PYIOBAHUS

KonuyecTBo pabouynx MecT onpeaensieTcs o TpyI0eMKOCTH COOpPKH,
PaCCYMTAHHOM OJTHUM U3 PACCMOTPEHHBIX BBIIIE CITOCOOOB.
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J1711 HEMOTOYHOT O IMTPOU3BOJCTBA:

rie M, — pacdeTHOEe KOJMYECTBO pabO4YMX MECT OOILIEH Y3JI0BOU
cOOpKH 7151 BBITTyCKa JaHHOTO u3nenus (y3ia);

T — TPYyHAOEMKOCTh COOPKH OJHOTO H3JEIUS B UYEIOBEKO-
yacax;

B¢ — ro10BOM BBIITYCK U3AEIUN WIH Y3J10B B IIIT;

®,, — IeHCTBUTENBHBIA roJOBOH (OHI BpeMEHH pabodero
MeCTa B 4yacax;

P, — cpeHss MI0THOCTH paboTBHI.

ITox mIOTHOCTBIO pabOTHI MOHUMAIOT YUCIO PAOOUNX, MPUXOIAIINX-
Csl Ha OJTHO pabouee MecTo.

OTHOIIIEHHE PACUETHOrO KOJIMYECTBA PabOUYMX MECT K MPUHATOMY
Ha3bIBACTCS KOA(PPUIMEHTOM 3arpy3Kd pabOyux MeCT, KOTOPbIA MpPUHU-
maercs paBHbIM 0,75 — 0,85. [Ipn yKpynmHEHHOM POEKTUPOBAHUM KOJIUYE-
CTBO pabOYMX MECT PACCUUTHIBACTCS O (hopMYyJIe:

zTcﬁ

(pp.M ’ Pcp K

cO
3cp

I'ne:

M_s — KonMuecTBO pabouux MecT o01IeH (y3710BOi) COOPKH 1ieXa WK
OTJICTICHUS;

YT, — cyMMapHas TPyJ0€MKOCTb T'OJJOBOTO BBIIYCKa LEXa 110

cOOpKe B 4eJI0BEKO-Yacax;
Ksp — cpennuit ko3 uunent 3arpysku, pasusiii 0,75 — 0,85.

[Ipu mortoyHoO# cOOpKE, B TOM YHUCIE U KOHBEUEPHOU, KOJIMYECTBO
pabounX MECT ONMPEEIISIeTCs M0 JeHCTBUTEILHOMY TaKTY
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I'ne:

T, — TpynoeMKocTh COOpPKU H3JENHsI, paBHasi CyMMapHOMY oIlepa-
THBHOMY BPEMEHHM IO BCEM OIEPALIMAM B UEIIOBEKO-4acax;

T, — JEUCTBUTEIBHBIN TaKT COOPKH B MUHYTAaX;
P, — cpeassist II0THOCTH PabOTHI.

Eciii UMEroTCsl TEXHOJIOTUYECKUE TPOIECCHI COOPKH, TO KOJIMIECTBO
pabourx MECT TOTOYHOM COOPKU OMPEACIISIIOT IO YUCTY OTNEpallni.

Korz[a NpOoAOJDKUTCIBHOCTE HCKOTOPBIX onepaunﬁ 0oJbIIIe TaKTa, TO
JJIs1 BBITIOJIHCHHSA JOTHX onepaunﬁ npecaycMaTpuBarOT COOTBCTCTBYIOLICC
KOJIMYCCTBO IIapaJlJICIIbHBIX pa6oq1/1x MCCT.

3.4 OnpenesieHue KOJUYECTBA PA0OTAIONIMX U IJIOIIAAM L€Xa

K mpousBoacTBeHHBIM pabounM COOPOUYHBIX IIEXOB OTHOCSTCS CJie-
capu mo cOOpKe, OTJaJKe M HCIBITAHUIO Y3JIOB W H3JCIIHH; cliecapH-
AIEKTPUKH; DJICKTPOMOHTAKHUKUA IO COOpPKE M OTJIAJKE DJIEKTPOCHUCTEM,
MOMIIMKY JeTajel U y3JI0B; MaJIAphl U YIIAKOBIIUKH (JJ1s1 3aBOJIOB, TJI€ HET
CaMOCTOSITEJIbHBIX II€XOB IO OKPAaCKe M YIAKOBKE) U JIPYyTHX Ipodeccuit,
CBSI3aHHBIX CO COOPKOM M UCIIBITAHUEM U3/ICITHH.

[ToTpebHOE KOTUYECTBO pabOUMX

TC
Pcﬁ =¢T63

P
I'ne:

P, — pacueTHOE KOIMYECTBO pabOYMX JJi BBIMOJHEHUS TOJ0BOM
MIPOTrpaMMBbI 10 COOPKE U3EITUS;
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T — TOmOBasg TPYAOEMKOCTh COOpPKM WM ClECapHO-
IPUTOHOYHBIX PA0OT JJIsi COOPKU M3ENINS WU Y3J1a B YEJIOBEKO-4acax;

@, — nefcTBUTENBHBIN rOJ0BON (POH BpEMEHHU padOYero B 4a-
cax.

KonndaecTBo cOOPIIUKOB Ha KAXKAYIO COOPOUYHYIO OTIEPAIHIO TIPH T10-
TOYHOU COOpKe

I'ne:

T, — TpynoeMKocTb COOpPKH H3JENHs, paBHas CyMMapHOMY oIepa-
TUBHOMY BPEMEHH I10 BCEM OIlepallvsiM B YEJIOBEKO-4acax;

T, — JIEUCTBUTEIBHBIN TaKT COOPKH.

Ha xonBeiiepHOIl COOpKE K pacueTHOMY UYHCIy COOPIIMKOB HEOOXO-
TuMO 100aBUTh 2 — 5% pe3epBHBIX pabdOUUX /JIs 3aMEHBl BPEMEHHO OTIIY-
YaIOUIUXCs C JIMHUM, a TAK)Ke JIJIs1 yCTPaHEHUS 3aJiepKeK, 1e(EeKTOB U T.I.

KonuuecTBO BCIOMOTaTeIbHBIX pabOYUX MOXKET OMNPENeNsaThCs IO
TPYJAOEMKOCTH IJIAaHUpyeMoro odbema paboT, mo paboyuM MecTaM U T10
HOpMaM OOCIY>XKHMBaHHs, a TakKe€ B MPOLIEHTHOM OTHOIIEHHWHU OT YHUCIa
Mpon3BOJCTBEHHBIX pabouux. KomnuectBo UTP, cnyxamux u MOII or-
pENesOT B MPOIIEHTHOM OTHOIIIEHUHU OT oOmero yucia padouyux. Komu-
yecTtBo padborHukoB OTK ompenensercss B MPOIIEHTHOM OTHOIIEHUU OT
YuCia MPOU3BOICTBEHHBIX PA0OUHX.

B Tabnuie 6 mpuBencHB B Ka4eCTBE MpUMeEpa AaHHBIC I YKPYII-
HEHHOT'0 pacyeTa MOTPeOHOr0 KOJWYECTBA BCIOMOTATENIBbHBIX pabovuX,
UTP, cinyxamux, MOII u pabotaukoB OTK 11exoB 1o cOopke aBUratene,
KOpOOOK Tiepesad, pa3HbIX y3JIOB U arperatoB aBTOMOOMWJIEH U IPYTrUX U3-
JeIui aBTOMOOMJIBHOM MPOMBIIIUICHHOCTH, a TaKXe oO0Iel cOOpKH U HC-
MIBITAHUS aBTOMOOMJICH.
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Tabnuua 6

Konnuect- KonnuectBo paboTtatomux B %
BO 1pous- BcrnomorarensHbie| Ko Bcem pabounm K npou3BoaCTBEHHBIM pa-
BOA- |pabouune K mpous- 60ynuM
CTBEHHBIX |BOACTBEHHBIM pa- | UTP| Cuyxa- [MOII Irat OTK
pabounx 0ounM e UTP PabGoune-
KOHTPOJICPHI
1o 100 25-30 8 3 2 10
100 — 300 22-27 7 2,5 1,5 8
CBBIILIE 20-25 6 2 1 7
300

KonndecTBo BcroMoraTeNbHBIX padOYuX B COOPOYHBIX II€XaxX ce-
PUHOTO MPOU3BOACTBA B cpeaHeM coctaBisieT 30 — 45% ot uncia npous-
BOJICTBEHHBIX paloT.

Ecim B mporiecce mpoeKTHUpOBaHMS I1eXa ero IJIaHUPOBKA €Ile He
pa3zpabarbiBanachk, TO BEIUYMHY OOIIEN TUIOMIAaU 11exa (BKJIroUYasi OTelie-
HUS UCIIBITAHUH, OKPACKH, YITAKOBKH W BCIIOMOTATENIbHBIC CIY>KOBI) Mpe/-
BapUTEILHO OMPEESIIAIOT 10 MOKa3aTelsIM YIeIbHON oOIel IIomaan Ha
OJIHO pabouee MECTO WJIM Ha OJTHOTO MPOU3BOJACTBEHHOTO pabouero B Hau-
OOJIbIlIyI0 cMeHy. PaccuMTaHHyl0 TakuM 00pa3oM OONIyIO IJIONMIaAb IO
BBITIOJITHCHHUH TUTAHUPOBKHU 000PYIOBAHUS YTOUHSFOT.

B tabnuue 7 B kauecTBe NpuMepa MPUBEICHBI YKPYITHEHHBIE HOPMBbI
yACNBHOM TUIOIIAIU HAa OAHO pabodee MECTO COOPOYHBIX IIE€XOB aBTOMO-
OWJILHBIX 3aBOJIOB.

B »TX HOpMax He yYTEHbI CKJIa/Ibl KOMIUIEKTYIOIIUX JIETAIEH, Y3JIOB
Y TOTOBBIX M3JEIUN, a TAKKE MOMEIICHUS YCTAHOBOK BEHTWJIALMOHHBIX U

KOHACHCHUPOBAHUA BO3AyXaA.
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Tabnuua 7

Lexun Ob6mas [IpumensieMOCcTh HOPM B
IO A Th- MIPOU3BOJICTBE
Halpabouee me-
5 MEHBIIIEE 00J1b-
CTO BM
3HAYCHHE 1ee 3HaueHue
CoOopka mraccu 25-40
O6m1as coopka — Muxkpo- u ABTOMO-
aBTOMOOMIIEeH MaJoJIUTpax- | OWIH rpy30-
p HBbIC aBTOMOOU- | TTIOIBEMHOCTH
eryJIUpOBKa U
. 100 — 200 hi0| 7T 1 6onee
claya aBTOMOOUIEH
Coopka nBura-
TeJnen 20-40 JlBurare- JIBura-
mm 10 50 1.c. tenu 150 i.c.
Coopxka kopo- 15-20
u 6onee
OOk mepeaay
HcnbiTanue
3 25-50
JIBUTATEJICH

JIist cepuitHOTO MPOM3BOJACTBA MAIIMH CPEAHUX Pa3MepoB (CTAHKH,

ABUI'aTCIIN, HACOCBI, KOMIIPCCCOPLI U I[p) yAcClibHaA Iiomaab Ha OJHOI'O

MIPOU3BOACTBEHHOIO pabouero HauOOJbIIeH CMEHBI IPUHUMAETCS] PaBHOM

24 — 32 m°.

[Ipu Oonee yKpyHmHEHHBIX pacyeTax JJisl ONPENENICHUs IUIONIAN

COOpPOYHBIX IIEXOB MOJB3YIOTCS OTHOIIEHUEM IUIONIAIU COOPOYHOTO IieXa

K Iiomaan MEXaHHMYCCKOTO IEXa, OIPCACIICHHBIM II0 JAaHHBIM aHAJIOTIN4-

HBIX IIPOCKTOB. DTO OTHOIIIEHHE 3aBUCHUT OT THUIIA IIPpOU3BOJACTBA:

- B CIMHUYHOM M MEJIKOCEPHITHOM MPOU3BOJICTBAX ILJIOMIA b COOPOYHO-

ro 1exa B cpegHeM coctasisieT 50 — 65% ruiomann MEXaHMYECKOTO 1IeXa;
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- B cepuiHOM 30 — 40%;
- B MaccoBoM 20 — 30%;

- IPHU XOPOIIO OPTaHU30BAHHOM ITOTOYHOM mpou3BoacTBe 10 — 20%.

3.5 UcnpITaTebHbIC OTACJICHUSA

WcnpiTanne y3710B arperaToB W W3JACIUNA B IIEJIOM SIBIISIETCS KOHEU-
HOM omepaiueil y310Boi win oOiield cOOpKH MalllvH; MPH dTOM HUCIIbITa-
HUS SBISIIOTCS HE TOJHKO MPOBEPKON KadecTBa caMOil COOpPKH, HO U TPO-
BEPKOW KauecTBa BBIMTOJIHEHUS BCETO MPOU3BOJICTBEHHOTO MPOIECCa MU3ro-

TOBJICHUA JAaHHOI'O U3ACJINA.

WcnpiTanus MalvH MO HA3HAYEHUIO M JIUTEILHOCTH MOTYT OBIThH
NOAPA3JEIEHbl Ha CIEAYIOUIME OCHOBHBIE BHUJbI: MPUEMOYHO-C/IATOYHEIE,
KOHTPOJIbHBIE (TOBTOPHBIE) U CIIEUANIbHBIE (HAYUYHO-HCCIIEI0BATEIILCKUE).

HpI/IeMO‘-IHO—CI[aTO‘-IHBIe HCIIBITAHUA IIPOBOAATCA I OIPCACIICHHA
q)aKTI/I‘-IGCKI/IX OKCILUTYaTAIUOHHBIX XapaKTCPUCTHUK.

KOHTpOJ'IBHBIC HUCIBITAHHWA ITPOBOAATCA B ClIydasdX, KOI'Zla MalllMHa HE
Inponuia NpueMOYHBIX HWCOBITAaHUH BCJICACTBHUC O6Hapy}KeHI/ISI HCUCIIPAB-
HocTteu. Ilocne YCTPpAaHCHUA HCI/ICl'IpaBHOCTCI\/’I MalllMHa ITOABCPracTcCsa I10-
BTOPHBIM HCIIBITAHHUAM, KOTOPBLIC HA3bIBAIOTCA KOHTPOJIbHBIMH.

CneunanbHble MCIBITAHUS MPOBOAATCS JJIsl MIPOBEPKU pabOTOCHO-
COOHOCTH MalIMHBI U OTACJIBHBIX €€ Y3JI0B, OMPEACIICHUSI U3HOCA OT/IEIIb-
HBIX €€ JIeTaJel, YCTAHOBJIEHHE IMPUTOJHOCTH HOBOW MApKH MaTepualia

NI UBMCHCHUA TOYHOCTHU U Ka4YCCTBA HOBerHOCTCﬁ I[CTaJICﬁ " ap.

B 3aBucumocTH OT BMJa, HA3HAYEHUs U MaciliTada BHITyCKa, Mallu-
HBI TPOXOJISIT UCIIBITAHUSL HA XOJIOCTOM XOAY M B paboTe Mo/ Harpy3Kou, a
TaK)X€ UCHBITAaHUS HA MPOU3BOJUTEIBHOCTD, KECTKOCTh, MOIIIHOCTh U TOY-
HOCTb Pa0OTHI.
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I'OCT nHa ucnbpITaHHAs METAJUIOPEKYIIUX CTAHKOB U CTaHKOB ¢ UITY.

Oo6karka aBToMamuH Ha Tpeke — 15—20 MuH paboOThl Ha pa3IUYHBIX
npeenax.

HOTpC6HOC KOJIMYCCTBO UCIBITATCIBHBIX CTCHAOB 3aBUCHUT OT KOJIH-
4eCTBa MAIIWH, IMOABCPIrarOMNXCA HCIBITAHUIO U TJIIMUTCIBHOCTU HCIIbITA-

HUMH.
B-T,+B, T,
Mu = b
@C
I ne:
M, — KOJIMYECTBO CTEHIOB;
B — xonnyecTBO MallIvH, MOJICKAIIMX UCIIBITAHUIO B Tede-

HHUE IoJia;

T, — o0miee BpeMs Ha HUCIBITAaHWE OJHOM MAIIWHBI,
BKJIFOYAIOIIIEE BPEMS HA YCTAHOBKY M CHSITHE, MTPUCOCAUHEHUE U OTKIIFOYE-
HHME U T.J. B 4Uac;

B, — KOJMYECTBO MaIIIUH, MOJBEPraloInuxcsi MOBTOPHOMY
UCIIBITaHUIO B TeueHue roja (nmpumepHo 10 — 15% oT konuyecTBa mMaIivH,
MPOXOJISAIIUX UCTIBITAHUE);

Ty — o011iee BpeMs Ha MOBTOPHOE UCTIBITAHUE B Yac;

D, — JIEWCTBUTENIbHBIA WM HOMHUHAIBHBIN (OHI Bpe-
MEHU CTE€HJA MPU COOTBETCTBYIOIIEM YHCIIE CMEH, B YacCaXx.

[Ipu moTtouyHO# cOOpKEe y370B M MAIIMH HCIBITAHHE BKIIOYAETCSA B
oOIIUH TEXHOJOTUYECKUI MOTOK COOPKHU C MPUHYAUTEIbHBIM TaKTOM. To-
raa:
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HJ'IOIJ.[&I[B HUCIBITATCIIBHOTO OTACICHNA YKPYIIHCHHO PAaCCUYUTBIBACTCA

M0 MoKa3zaTelsIM OOIIel yaeapHOU TIomaau. ToYHOe OIpeesieHue ILIo-

a1 TPOU3BOAUTCS TIPH pa3pabOTKe IUIaHa PACTIONOKEHHS WCIIBITATEb-

HBIX CTEHJIOB, pad0YuX MECT, IPOXOJ0B U MPOE30B. MIPU XOPOIIIO OPraHu-

30BaHHOM MTOTOYHOM npou3BojacTBe 10 —20%.

3.6 BcnomorarteJibHbIE OT/IeJIEHUSI COOPOYHOIO HeXa

K BcmmomorarenbHBIM OTACICHUAM C60p0‘-IHOI‘O nexa OTHOCATCA. OT-

ACJICHHUA PCMOHTA OCHACTKH, KOHTPOJIA, CKIIaAbl I'OTOBBIX HeTaﬂeﬁ, Y3JI0B,

NOKYIHBIX HW3/eNIUi, MHCTPYMEHTAIbHO-pa3laToyHasl KJajoBasi, MacTep-

CKas U KJIagoBasg HCXOBOI'O MCXaHHKA, SKCIICAULNA U CKIIad rOTOBOM ITpo-

JTYKIIHH.
Tabnuma 8
Kommuect- Yucno OCHOBHBIX CTAHKOB OTJICJICHUS PU CEPUNA-
BO pabOYMX MECT HOCTH IIeXa
cOOpPOYHOTO I1eXa _ _
MAacCOBOE€ 151 CEpUIHOE | METTIKOCEPUUHOE
KPYITHOCEpUITHOE Y €IMHUYHOE
75—-100 3 3 3
101 — 150 4 4 3
151 -200 6 5 4
201 —250 7 6 5
251 -300 8 7 6
301 —350 9 8 6
351 -400 10 9 7
401 — 500 11 10 8

KonuuecTBO CTaHKOB OTACIICHUA PCMOHTA OCHACTKHU OIIPCACIISACTCA

0 HOpMaM U3 TaOJUIIHI 8.
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[Tnomank CKiIagoB TOTOBBIX JIeTajel M MOKYIMHBIX W3JICIUI ompee-
aseTcs 1o Gopmylie, Kak JUIsS pacdera CKJIaJ0oB MEXaHHYECKOro Iiexa, W
HOpMaTuBaM. [lnomanp ckiaga roToBOM MPOIYKIIMH MOKHO YKPYITHEHHO
MPUHUMATh B MPOLIEHTHOM OTHOIIECHWH OT ILIOIIAAU OOIIeH COOpKHU: s
€IUHUYHOTO U CEPUUHOrO Mpoun3BojicTBa 25—-30%; Ml KpyIHOCEPUUHOTO
20-25%; nnsa maccoBoro 10 — 20%.

[Tnomane KiIamoBOi XpaHEHWS WHCTPYMEHTOB M TPHUCIIOCOOJICHHIMA
cOOpPOYHOTIO IeXa ompeaeliIeTcs MO0 HopMaM U3 TaOJUIlbl Ha OJTHOTO IPO-
M3BOJICTBEHHOTO paboyero.

Tabmmia 9
Tun mpoums-Macca |Hopma Tun  mpous-Macca |Hopma
BOJICTBA W3JeTINH, [[UI0IIaau, [ BoacTBa M3ICTIM, [IJIOIIAIH,
T M T e
Ennananoe u|/lo 0,2 0,5 Kpynnoce-  [JIo 0,2 0,3
Menkocepuit- (1o 2,0 0,6 lpuiinoe mo 2,0 0,35
HOE o 15 0,8 cB. 2,0 0,45
10 50 1,0
CepuiiHoe 1o 0,2 0,35 {MaccoBoe /1o 0,2 0,3
1o 2,0 0,4 cB. 0,2 0,35
o 15 0,5
10 50 0,6

[Ipumeuanue:  aHHbBIE B TAOIHIIE AJI JBYX CMEHHBIX padoT;
JUISL OMTHOCMEHHBIX — Kodhpurnent 0,85,
JUISl TPEXCMEHHBIX — Koadpunuent 1,15.
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