I I HanunoHaabHBIN HCCIeN0BaATEIbCKAH
= ToMcKHMH MOJUTEXHUYECKUN YHUBEPCUTET

YnpapijieHue MAINUHOCTPOUTEIbHbBIM
IPOU3BOACTBOM U NPOECKTUPOBAHME LIEXOB

JlekTop - Ko3jioB Bukrtop Hukos1aesuu,
JTOLEHT OTACJCHUS MaTepPuaIoBeIeHUA
NHKeHePHOU IKO0JIBI HOBBIX MPOU3BOICTBEHHBIX TEXHOJIOT UM

mM00. Tea. 8-952-809-38-60

Jlekuuu — 8 yacos, JJabopaTropHbie padoThl — 24 4yaca,
NpakTUYeCKue 3aHaTus — 32 yaca, camocTodaT. pad — 152 yaca,
HHAMBHAYaJdbHas padora — 10-12 cTp. mosicHUTEIbHOM
3alIMCKH M IVIAHUPOBKA yyacTka (popmar A2 — A3).
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OcHoBHast neJib TUCIHUTINHBI «YnpaBJieHue MAIIHUHOCTPOUTEIbHBIM
MPOM3BOJICTBOM M NMPOEKTHPOBAHNE I[€X0B» COCTOUT B MOATOTOBKE CIEI[UATUCTOB JIJIs
OpraHM3anuu NMPOU3BOJACTBEHHBIX MPOIECCOB, Pa3padlOTKH KOMIIOHOBKH I€XOB,
YYACTKOB W OTHeJIeHWH, TJIAHUPOBKH O0OPYJAOBaHMS, TIOJIy4YCHHE HABBIKOB
Ha3HAYCHHUS CTPYKTYPHI 1lleXa U YNpPaBJEHUs] UM, TOJyYECHHE HABBIKOB BBIMOJHECHUS
HEOOXOIMMBIX PAc4€éTOB 1J1s1 OecnepedoiiHO padoThl 000PY10BaHUS.

BhINyCK HOBBIX M3JICJIMU BO3MOKEH TPEMS MY TAMM:

1. Texnuueckum nepegoopysrceHuem — B IPEKHEM 31aHUU
pa3MelIaeTcss HoBoe 00opyaoBaHue. IIpu 3TOM CTpoUTEIbHBIE
3JIE€MEHTHI 3JIaHUS IPAKTUYECKHU HE TIEPEICIbIBAFOTCHL.

2. Pexoncmpykuyueii cTapblx MOMEIICHUN MO HOBOE
obopynoBaHue. IIpy 3TOM MOKET OBITH UCIOJIB30BAHO U CTAPOE
000pyI0OBaHME, HO PA3MENICHHOE MO-APYyTrOMY, B COOTBETCTBHUH C
ITPOCKTUPYEMOM OpPraHru3aluen MpPOrU3BOJICTRA.

3. Cmpoumenbcmeom Hoewvix nomeutenuii. Ctapoe o00py10BaHUE
B 3TOM CJIy4ae€ UCIOJIb3YETCS PEAKO U3-3a MOPAJIIBHOIO 1
(PU3HUYECKOTO CTapEHUSI.



Ilpou3zeoocmeennwlii npoyecc B MAIIMHOCTPOEHUU — 3TO COBOKYITHOCTD JICUCTBUH,
HEOOXOAUMBIX ISl BBITYCKA TOTOBBIX U3ETUN U3 MOy (PadpukaToB 1 MaTEpUAJIOB.

OCHOBHBIE 3TaNbI NPOU3BOJACTBEHHOI0 MpoIecca:

1) monydeHue u CKIIaIMPOBAHUE MATEPUAIIOB, 3arOTOBOK, MOy paOpUKaTOB;
2) BXOJTHOM KOHTPOJIb MOTYUYEHHBIX MaTEPUAIOB U Oy padpUKaTOB

3) Hape3Ka MaTepUaioB Ha 3arOTOBKH;

4) moctaBKa 3aroTOBOK U 1M01yhadpuKaToB K pabodyrM MecTaM (CTaHKaM);

5) paznu4HbIe BUABI OOPAOOTKHU: JTUTHE, KOBKA, IITAMIIOBKA, MEXaHHYECKasi 00paboTKa co
CHATHEM CTPYKKU U 0€3 CHIATHUS CTPYKKHU (BBITJIAXKMBaHUE, JOPHOBAHME U T.II.),
TepMHUYeCcKas U T.J.;

6) repemMelIeHne 3ar0TOBOK MEXY padOUYNMU MECTAMU;

7) KOHTPOJIb Ka4ECTBA Ha CIIEIIMAJIbHO OTBEJICHHBIX MECTaX WJIM HETIOCPEICTBEHHO Ha
pabouyux MecTax;

8) XpaHEHHE 3arOTOBOK HA CKJIaJIaX MEXIY ONepalusIMu;

9) KOHTpOJIb AeTalIel MOCJE UX MOJTHON 00padOTKH Ha CIEIUATIbHO OTBEJICHHBIX MECTAX;
10) xpa"HeHue aeranei nocjie ux MoJHOM 00pabOTKU;

11) TpanciopTupoBKa AeTaje HA CKJIaJl K MECTY COOPKHU;

12) cObopka uznenuii u3 geraneit, 00padOTAHHBIX HA MPEAIPUATHHI U MOJTYUYEHHBIX 10
KOOIEpAIMY WIH KYIJICHHBIX;

13) perynupoBKa U UCIBITAHUE, KOHTPOJIb TPEOYEMBIX MAPAMETPOB U3/ICIIUS;
14) okpacka u oTAeNKa;

15) koHCepBalus U yIIaKOBKa;

16) xpaHeHHe Ha CKJIaJe TOTOBOM MPOAYKIIMU MEPE]T OTIPABKOM;

17) oTripaBka mOTPEOUTEIIO (3aKA3YHUKY ).



I[JI}I BBIITOJIHCHUA ITPOU3BOACTBCHHOI'O IIPOLECCA JOJIZKHbBI OBITH

COOTBETCTBYIOILLIMM 00pa3oM 000pYI0BaHbI padouue nozuyuu (Mecta).

Pabouas nmo3unusa ppe3epoBivka
[
[ WHGTPYKLMA

/i

¥ 4




Pabouast mo3uiius pooOTH3MPOBAHHOI0 TEXHOJ0rM4Yeckoro komimjekca (PTK)




CocrtasB iexa

Hcxons U3 opraHu3aldOHHBIX COOOPa)KeHUM, HECKOJBKO pabouynx MECT OOBEIAUHSIOT,
00pa3ys NPOM3BOJACTBEHHBbIN Y4aCTOK, BHIIOJHSIONIUNA CBOE 11€JIEBOE Ha3HAUYCHUE.

Ilpouzeoocmeennvim yuacmkom Ha3bIBACTCS YACTh O00BbEMa I11€Xa, B KOTOPOM
pPacIoJioKeHbl paboure Mecta (MO3UIKU), 00bEAUHEHHBIE TPAHCIIOPTHO-HAKOUTEILHBIMU
YCTPOWCTBaMH, CPEICTBAMHU TEXHUYECKOTO0, WHCTPYMEHTAIBHOIO U METPOJIOTHYECKOTO
00CITy’)KMBaHUS, CPEICTBAMHU YIIPABJICHUS YYaCTKOM W OXpaHbl TpyJa MU Ha KOTOPOM
OCYIIECTBIIIOTCA TEXHOJOTHYECKUE MPOILECCHl W3TOTOBIICHUS W3MICIUN OIPEICICHHOTO
HA3HAYCHUS WM BBINOJHAKOTCSA OIPEACICHHBIE ONEpalui. Y4YacTKOM PYKOBOIUT
HAYaJbHUK YYaCTKA WJIH MacTep.

bosee kpynHOI opraHU3alliOHHON ¢IMHUIICH SBIISICTCS MPOM3BOACTBEHHbIH mexX (Iex
MeXaHOOOPaOOTKH, KY3HEUHbIH, JUTEHHbIH WM COOPOYHBIA T1eX), KOTOPBIA
PEJICTABIISIET co0oi MIPOX3BOJICTBEHHOE aIMUHUACTPATUBHO-XO035MICTBEHHOE
o0ocoOsieHHOe TmojapaszaeneHue 3aBoja. Ilex BkiaodaeT B ceOs MPOU3BOACTBEHHbIE
yyacTtkn (00bI9HO OoT 3 a0 8 yd4acTKoB), BcCIOMOraTejbHbIe MOApPa3de/IeHus,
cJ1y:keOHble M ObITOBBIE MoMeneHusi. IlexoM pykoBOAMT HAYAJIBLHUK 1I€Xa.

Bcnomozamenwvnvie noopazoenenus HeoOX0AUMBI JJIs1 0OCITYyKUBAHUS U 00eCTICYEHUSI
OecriepeOOHOM padOThl MPOM3BOJCTBEHHBIX YYaCTKOB. ITO CKIaAbl Pa3IdYHOrO
Ha3HAYCHMS, TPAHCIOpPTHAsl Cyx0a, OTHIEJIICHHUE II0 3aTOUKE PEXKYIIEro MHCTPYMEHTA,
CIy>k0a TEXHUYECKOTO KOHTPOJISI, CIy»0a pPEMOHTa W TEXHUYECKOro OOCIyKHUBaHMUS,
OTAEJCHUE I MPUTOTOBIICHUS U T10JIa4¥ CMA3bIBAIOIIE-OXJIKAAIONIUX KUAKOCTEU U JIP.
CocTaB NpOU3BOJCTBEHHBIX YYaCTKOB M BCIIOMOTaTEIbHBIX MOAPA3ACICHUN OMPEIEIIseTCS
TEXHOJIOTUYECKHUM MPOIECCOM, KOHCTPYKIIMEH M MPOTrPAMMOM BBIITYCKA H3TOTOBJISIEMBIX
U3EI1I, OpraHu3alel Mpou3BOACTBRA.




ITomemenusa mexa

OOBIUHO 1I€X 3aHUMAaET OTAeJbHOe TMoMelleHue (31aHue), HO Ha KPYIHbBIX
OPEANPUATUSIX WIM MPU MEIKHUX Iiexax (mpu KoJnmdecTBe paboTraronux B cMeHy MeHee 50
YeJIOBEK) M HEOOJIBIINX TadapUTHBIX pa3Mepax OOOpYyJOBaHUS B OJXHOM INOMEIEHHH
pa3MeniaeTcs HeCKOJIbKO HexoB. lcrnosib3oBaHnue OONBIIOTO 37aHus (JUIMHON HECKOJIBKO
COTEH METPOB) YMEHBIIIAET 3aTPAThl HA CTPOUTEITLCTBO ( B TOM YHCIIE 1 KOMMYHHUKAIIWN) H
AKCIUTyaTallMi0  3JIaHusl,  COKpallaeT  3aTparTbl  HAa  OTOIUIEHHe,  YIPOIIaeT
TPAHCHOPTUPOBKY TPYy30B MEXAY LEXaMH, HO YCJAO0KHAET TYIICHHEe BO3MOKHOIO
moskapa.

Pa3menienue 000pyJOBaHUS CBA3aHO C TEXHOJOTHMYECKUM MPOIECCOM, IO3TOMY
OCHOBOW /IJI1 TPOEKTHPOBAHMWS Y4YacTKa WJM LexXa SBJseTcs TEeXHOJOTHYeCKUil
IpoIecc.

[To xapaxkrTepy BBINOJHAEMOI PpadoTbl 000pyJOBaHUE JEIUTCS HA OCHOBHOE
(TEXHOJIOTUYECKOE) M BCIOMorarejibHoe.  OcHoéHoe  000pyAOBaHMEe —  3TO
IPOU3BOACTBEHHOE 000PYI0BaHUE, HA KOTOPOM BBIIIOJIHSIIOTCS ONEPALIMN TEXHOJIOTUYECKUX
OpOLIECCOB, T. €. OHO MPEIHA3HAYAeTCS /IS BbIMYCKA OCHOBHOW IPOAYKIIHH.
Bcnomozamenvnoe oGopynoBanme — 3TO0 00OpyJOBaHHWE, HE  y4acTBYIOLIEE
HEIMOCPEACTBEHHO B TEXHOJOTMYECKOM TMIPOLIECCE M3TOTOBJIEHUS HW3AENUN, HO OHO
UCITONB3YETCS ISl OOCTY>KUBAHUSI OCHOBHOI'O NMPOU3BOACTBA (HAPUMEDP, TOKAPHBIN CTAHOK
B CITy’KO€ pEMOHTa U TEXHUYECKOTO 00CITY>KUBAHUS).




ITomemenusa mexa

O0mas mIomaab Hexa 8 MexHON02UYeCKUX paciemax PACCUUTHIBACTCS KaKk CymMma
MPOU3BOACTBCHHON 1 BCIIOMOTaTeJIbHOM IJIOIIAACH.

B cocTtaB npouszeodcmeennoi naiowiadu BXOAT IIOMAAN pab0OUYNX MO3ULIHM, TPOXOI0B
U TIPOE3J0B MEXKAy OOOpYyJIOBaHHMEM BHYTPH HPOM3BOACTBEHHBIX YYACTKOB (KpoMme
IJIOIIAIH MarucTPAJIbHOIO MPoe3/a).

B cocraB 6cnomozamenvhon naowiadu BXOOWUT IUIOWAAL Ui Pa3sMELICHUS
0o0Opy/ZIOBaHUSI W YCTPOMCTB BCIOMOIraTeJbHBIX CJOYy:K0, HE pacloOJOXXEHHbIE Ha
IPOM3BOJACTBEHHBIX YUACTKaX, 4 TAKKE MATNCTPaJbHbIe U MOKAPHbIE MPOe3/Ibl.

B mexax co3garoTcsi MaructpaJjbHble Npoe3abl mupuHoi He meHee 4,0 M, KOTOpYO
BBIOMPAIOT MO HOPMaM TEXHOJOIMYECKOr0 MPOCKTUPOBAHUS U C YYETOM MCIOJIb3yeMOI0
TPAHCIIOPTA.

Caysceono-0bimosan niowiads uexa NpeIHA3HAYCHA IS Pa3MEIICHUS KOHTOPCKUX H
OBITOBBIX TOMEICHUN. B Kommopckux momemeHMsIX pa3MelaloTcs aJMUHUCTPATHUBHO-
KOHTOPCKHE CIIYXOBI 11€Xa, KOHCTPYKTOPCKUE U TEXHOJIOTHYECKUE OI0pO, pa3MelnlacMbic B
nexe. bvimoevie mnOMemieHMsl TIPEIHA3HAYCHA ISl YJOBJIETBOPEHUS CaHUTAPHO-
TUTUEHUYECKUX U COLMATbHO-OBITOBBIX HYXJ paOOTaoIMUX B LEXe (TyaleTbl, TrapaepoOsl,
AyIIEBbIC, MECTa KypEeHHUs M OT/AbIXa U T. 1.). YacTo rapaepoOsl, TyIIeBbie, CTOJIOBBIC U T.II.
000pYyayIOTCSL B OTI€JIbHOM OJIM3KO PACHOJIOKEHHOM 3/IaHMHU, TJI€ PACIOJIAraloTCs TaKXKe
HAaYaJbHUK [I€Xa, TEXHOJOTH, KOHCTPYKTOPHI, IUIAHOBUKA U TIp. aJIMUHUCTPATUBHBIN
nepcoHas. Co 3MaHUMEM II€Xa OHHM YacTO COEOUHSIOTCS TYHHEJSIMH WINM TEIIbIMH
nepexogamMu. B TakoM  aJIMUHHUCTPaTUBHOM  3JIaHUM  PACIOJAralTCa  OOBIYHO

aJIMHHHCTpAIUS HECKOIBKUX 11eX0B (3-5), a 3manus nmeroT L1 -o6pa3Hoe pacmnosoxeHue.
10



[lIrar padoTramuUx ACTATCd HA KATErOpuu: NPOM3BOACTBEHHBbIC (OCHOBHBIC) U
BCIIOMOraTe/ibHbIe padoyue, HHKeHepHO-TexHuUYeckue padotuuku (UTP), cayxkamme,
MR 00caykuBawmni nepconana (MOII).

[lo Ha3HaYeHUIO 1I€X MOXKET ObITh 00padaThIBAIIMM (MEXaHOOOpaOATHIBAIOIIUM, WIIU
MEXaHUYECKUM) U COOPOYHBIM.

OnHUM W3 TMEPBBIX 3TAMNOB MPOCKTUPOBAHUS MEXAHOCOOPOUYHOI0 TTPOU3BOICTBA SBIISCTCS
KOMIIOHOBKa 1iexa. Komnonoeka wyexa — 5TO B3aUMHOE PAaCIOJOXKEHUE IUIONIAACH
IPOU3BOACTBEHHBIX yYYaCTKOB, BCIIOMOTATEIbHBIX OTACIICHHM, MaruCTPAIbHOTO TMpoe3aa W
CITyKeOHO-OBITOBBIX TOMEIIEHNH Ha Tulomanu (teppuropuu) mexa. KoMIoHOBKa mexa
BBITIOJTHSICTCSL 0€3 JIeTaTbHOTO PACIOIOKEHHST OOOPYIOBAaHHUS W JAPYTHMX CPEIACTB Ha
IOMAAAX 1exa Wik 3aadus. [locme TpoBeneHHWs KOMIIOHOBKH I€Xa OCYIIECTBIISIOT
TUTAHUPOBKY 00OPY/IOBaHHS HA HEM.

Ilhanupoeka wuexa — 510 rTpaduueckoe u3o0pakeHue (BUA CBEPXY) PaCIOJIOKECHUS
TEXHOJIOTHYECKOTO M BCIIOMOTATEILHOTO OOOPYIOBAaHUS M APYTHUX IPOU3BOACTBEHHBIX
CPEIICTB M YCTPOMCTB Ha IUIOWIAJAAX Liexa. BaxKHOW XapaKTEPUCTUKOM MPOU3BOACTBEHHOI'O
mporiecca SBISICTCS 2PY30HOMOK — 3TO CyMMa OJHOPOJHBIX T'PY30B (B TOHHAX, IITYKax),
nepeMeniaeMbIX B ONPEACICHHOM HAMPaBICHUN MEXTY OTACIbHBIMU ITyHKTaMHU TOTPY3KH U
BBITPY3KH B €IMHUILY BpeMEHH (4ac, CMEHY, CYTKH U T. 1I.). Mumencusnocms 2py30nomoxa —
3TO YHUCJIO TPAHCHOPTHHIX TEPEMEIICHUN Yepe3 pacCMaTPUBAEMbId yYacTOK B CIMHHILY
BPEMCHH.

MexaHocO0OpOoYHOE MPOM3BOJACTBO OOBIYHO pa3MemiaeTcsi B 3[aHUSIX, UMEIOIMNUX OJUH
WM HECKOJIBKO TpoiieToB. IIponem — 5TO 4YacTh 37aHUS B MPOAOJbHOM HAIPAaBJIEHHH,
OrpaHWYCHHAs B MONEPEYHOM HAMNPaBJIEeHHH JBYMS NapaICIbHBIMH PsIaMU KOJIOHH.
PaccTtossHMSI MEXIy OCSMH KOJOHH B MPOJA0JbHOM HANPABJEHUM HA3BIBACTCH WIA2OM
xononn (£), a B monepevyHoOM HampaBicHuu — wupunou npoiema (). PaccrosHus mexny
OCSIMH KOJIOHH COOTBETCTBEHHO B IONIEPEYHOM M IMPOJOJHHOM HAIPABICHHUIX 00pa3yioT
cemky konoun (tx€). Beicoma nponema () — 310 paccTossHUE OT YPOBHS MOJIa A0 HIDKHEH
JaCTH HECYIINX KOHCTPYKIIMH IMTOKPBITHS 3TaHUS. 11



COCTAB ITPOEKTA

CrpoeKkTUpoBaTh 1I€X WU y4acTOK, 00€CIIEUNBAIOIINNA BBIMYCK U3/CIIHI ONpeaesieHHOI

HOMEHKJIATYPbI, TPEOyEeMOro Ka4ecTBa; 3aJJaHHYI0 MPOrPaMMy BBIILYCKA TIPU
JOCTUKEHUY MUHMMAJIbHO BO3MOXKHBIX MPUBEJIEHHBIX 3aTPAT HA U3TOTOBJICHUE U C
y4ETOM BCEX TpeOOBaHUM K oxpaHe Tpyaa. [Ipu 3Tom 3aTparsl Ha NPOEKTHPOBAHUE,
CTPOUTEIBCTBO M IKCILIYaTALMIO 3AaAHNUS JI0JKHBI ObITh MUHUMAJIbHBI. Perenue
BOITPOCOB ACTETUKHU U yJ00CTBA PaOOTHI MOT'YT CYIIIECTBEHHO YBEJINYUTh
BBILICYKA3aHHBIE 3aTPATHI.

IIpoexm mexHuuecKu — 370 KOMIUIEKT TEXHOJIOTMUYECKOU JOKYMEHTAIUU, COJICPKAIIUN

TCXHOJIIOTUYCCKUC U SKOHOMHNYCCKUC PACHCTHI, ITOSICHUTCIIbBHYTO 3aIIUCKY, YCPTCIKH,
CXCMbI U IPYTUC MATCPHUAJIbI, H€O6XOI[I/IMBI€ IJs1 CTPOUTCIILCTBA 3IaHUA U OPTraHU3alINN
IMPON3BOACTBA. HpOCKT OOBIYHO ACJIAT HA OCHOBHYHIO U CIICHIUAJbHBIC YaCTH.

B 0cHOBHOM YacTH JIOKHBI OBITH MPEJICTABJICHBI CIEAYIOUINE JOKYMEHTHI:

pabouric YepTe:Ku JAeTajlel C TO0BOI MPOrpaMMoii BbINYCKAa JIJIsl KaXKI0M IeTallu;
pabourie YepTe:KN 3aroTOBOK C pacueTOM MPUITYCKOB HAa pa3Mephl 3ar0TOBOK;
o0ocHOBaHUE BbIOOpa 0a3 mpu 00padOTKeE AJIsl KaXKI0M omnepaiuu;

MapHIpyTHBIE U TEXHOJOTMYECKHUE KapThl 00pabOTKH;

ONEepalMOHHBIE ICKU3bI 00PA0OTKHU;

pacu€Thl MPUITYCKOB HA 00Pa0OTKY I Ka)KI0r0 Nepexoa;

BBIOODP WJIM PacyeThl PEKUMOB PE3aHUS;

pacyeTbl BpEMEHHU HA BHINMOJHECHHUE KAKIO0N ONePalM WIN OIPEICIIEHUE UX TI0
HOPMATHBaM;

YEPTEIKU WU SCKU3bI MPUCIOCOOJIEHUH C PACUETAMU COCTABIISIIOIINX CUIIBI PE3aAHUS U
pacuéraMu KOHCTPYKTHUBHBIX 3JIEMEHTOB; B OCOOBIX CIyYasiX — pacyeThbl TOYHOCTH
YCTAHOBKHU JIETAJIC B IPUCIIOCOOJICHUSIX.

12



CocraB npoekTa (IIpo10KEHNE)

PaccuuTbeiBaeTcs roaoBasi TPy J0EMKOCTb U3TOTOBJICHHS BCel HOMEHKJIATYPbI U3/EIUI,
KOJIMYE€CTBO OCHOBHOTO U BCIIOMOTATEIBLHOIO O00PY0BAHUS, PEKYIIUX U U3MEPUTEITBHBIX
UHCTPYMEHTOB. COCTABJISAIOTCS BEIOMOCTH HAa 000PYI0BAaHKE, IPUCIIOCOOIECHHUS, PEXYIINE U
U3MEPUTEIIbHBIE MHCTPYMEHTBI, OCHOBHBIE U BCIIOMOTATEJIbHBIC MAaTEPUAJIbI, COCTAB
MPOU3BOJCTBEHHBIX U BCIIOMOTaTEJIbHBIX pa00UMNX, UHXEHEPHO-TEXHUYECKOTO,
aAMUHUCTPATUBHOTO U CYETHO-KOHTOPCKOTO MEepCOHaNa, MIaIIero o0CIy>KMBaroIIero
nepcoHaIa.

B 0CHOBHOI 4acTH JOJKHBI OBITh pPa3pabOTaHbl BCIOMOTaTeJIbHbIE CIYKOBbI (cknanckas,
TPaHCHOPTHAsI, UHCTPYMEHTOOOECIIEUeH!s, PEMOHTHOTO U TEXHUYECKOI'0 00CTyKUBaHUsI, KOHTPOJIS KauecTBa
u37enuil, ObITOBOro 0OCIYKUBaHUSI U OXPaHbI TPYa, IOATOTOBKU U YIPABJICHUS IPOU3BOACTBOM).

Cneyuanvuvle uacmu npoeKma.
1. ApXUTEKTYypHO-CTPOUTEIbHAS.

2. CaHuTapHO-TeXHUYECKas (BOIOIPOBO/I, OTOIICHUE, BEHTUJISAIMS, KaHAIU3aIIHs,
OCBEIIIEHHE U JIp.).

3. DneKkTpoTexHuUYecKas (3JIEKTPOCHAOKEHUE, CBA3b, MMOKAPHAs U OXpaHHAsl CUTHAIM3AIU).
4. TemnosHepreTudeckas (Bo3ayX, ras).

5. 'eHepasibHBIN TIJIaH U 00I111€3aBOACKON TPaHCIIOPT.

6. Opranu3anus Tpyaa U CUCTEMa YIIPABICHUS MPOU3BOJICTBOM.

« Kaxnas u3 yacreil UMeeT MOSICHUTEJIbHYIO 3aAIIMCKY, COJEPKAIIEH CKATOE ONTMCAHUE
3JIEMEHTOB MPOU3BOJICTBA (TEXHOJIOTMYECKHUE MPOLIECCHI, PUMEHSIEMOE 000PY10BaHUE,
IJIJAHUPOBKA MOMEIICHUH, TEXHUKO-9KOHOMUYECKOE€ 000OCHOBAaHUE MPUHUMAEMbIX
pelieHu);

* MPWIOXKEHHUS K MOSICHUTEIBLHON 3aMMCKE (HE00X0AMMbIE PACYeThl, TA0JNIbI,
TeXHUYECKHE XapPAKTEPUCTHKHU CTAHKOB, CIeMU(PUKAIMHA U T. I1.);

*  YEPTEKHU, CXEMbI, MAKETHI.
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HOCJIIEJOBATEJBHOCTDB ITPOEKTUPOBAHUA

IIpeanpoexkTHbIEe Pa0OTHI BBIOJHSIOTCS C LIEJIBI0 COOpAa MCXOAHBIX JAHHBIX, aHAIH3a
CYIIECTBYIOIIETO YPOBHS IPOU3BOJICTBA, pa3pab0TKH TEXHUKO-IKOHOMUYECKOT O
ooocHoBanus (TI0) wim TexHuko-3koHOMUYeckoro pacuera (TIP) nenecoodbpasznocTu
CO3/IaHUSI HOBOT'O, PACIIUPEHUS, PEKOHCTPYKIIUH WUJIU TEXHUYECKOTO MTEPEBOOPYKEHUS
CYIIECTBYIOIIETO (AECHCTBYIOIIETO) MPOU3BOJICTBA, PAa3pa00TKH TEXHUUYECKOI 3aiBKHU
(TeXHUYeCcKOoro 3ajaHusi) Ha IPOCKT M MIOJITOTOBKU Pa3IMYHBIX TEXHUUCCKUX MAaTCPHUAIIOB JIJIS
MPOBEICHUS MPOCKTHBIX PA0OT.

Ilpeonpoexmmuwie pabOTHI Yallle BCETO MPOBOJIAT 3a J[Ba ATalla:

* 1) mpeanpoekTHoe oOcieqoBanue U pazpadboTka TOO unu TOP;
e 2)pa3paboTKa U YTBEPKJICHUE TEXHUUECKOMN 3asBKHU HA CO3/1aHWE U BHEIPCHUE
MIPOM3BOJICTBEHHOW CUCTEMBL.

[Ipy peKOHCTPYKIUU MPOU3BOICTBA HEOOXOIUMO UMETH 00JIbIlIee KOJIUYECTBO
HCXOJHBIX JaHHBIX, YEM MPU NPOCKTUPOBAHUM HOBOT'O IPOU3BOACTBA, TAK KaK OyayT
MCIOJIb30BaHBI YK€ MMEIONINECH HA 3aBOJIe 3/1aHUsI, COOPYXKECHUS, 000Py10BAHUE U T. 1.
[lepen HavalOM PEKOHCTPYKIIMHU HA 3aBOJ] BBIE3)KAECT IPYIINa MPOECKTAHTOB, KOTOpas H3y4aeT
MPOU3BOICTBO.

B cocTaB rpy1imsl BXOAAT TEXHOJIOTH, CTPOUTEH U3 0Mmoela KanumanbHo20
cmpoumenvscmea (OKC) npennpusTis, YJHEPreTHK, YJKOHOMHUCTA U JPYTHX CIICIIHATINCTOB.

OcHoBaHMEM JJ151 HAYAJIa NMPEeANPOEKTHBIX padoT 0 CO3JaHUIO HOBOM
MPOU3BOJACTBEHHOM CHCTEMBbI SIBJISICTCS pellieHue PYKOBOICTBA MPeANPUsTHS.

Haznauaercs reHepajibHasi IPOEKTHAS OPraHM3ANUA C ONBITHBIMA apXUTEKTOPAMHU,

KOTOpas mpejyiaract CyonpoeKTHbIe OpraHu3aiuu, Oy AyIyl0 CTPOUTEILHYI) OPTraHu3aIUIo.
14



Pa3paboTKky 3ajanmsi Ha IPOSKTUPOBAHUE MTPOBOJIUT 3aKA3YHUK MPOEKTA COBMECTHO C
MPOEKTHOM OpraHnu3anueii ¢ yueTom JaHHBIX TEXHUKO-I3KOHOMHUYECKOT0 0OOCHOBAHMS

OcHOBaHHEM 1Sl MPOEKTUPOBAHMS YYACTKOB U 11€X0B, PEKOHCTPYKIIMHU WU
pacUIMpEeHUs X, a TAKKE TEXHUUYECKOTO MEPEBOOPYKEHUS ABJISETCS 3a/jaHue Ha
MPOEKTUPOBAHME, B KOTOPOE BXOJAT BCE IaHHBIE, COOPAHHBIC B PEANPOCKTHBIN MTEPUO/I.

[Ipu pazpaboOTKe TEXHHYECKOT0 32IaHUS] HA IPOEKTHPOBAHUE HEOOXOIMMO PEIITUTD
4 3a1a4u: TEXHUYECKHUE, IKOHOMUUYECKHE, OPTaHU3AIIMOHHBIE, COITUATLHO-OBITOBBIE.

1) Texnuuyeckue 3aga4u:

a) pa3paboTKa TEXHOJOTHYECKUX MPOIIECCOB IS KaX0M aeTanu (M3aeaus) u
Ha3HAYCHUE 000PYI0BaHUS U pACUYET TPYAOEMKOCTH JJISl KaX0M ONepalvu;

0) pacyeT TPy JI0E€MKOCTH U3rOTOBJICHUS BCEX JeTaynel (U3/1eInil) B rOI;

B) pacyeT CTaHKOB, IJIOMIAAeH, padoyux u T. 1.;

I') BBIMIOJIHEHUE KOMIIOHOBKH 3JIaHUsI, 1IeXa U TUIAHUPOBKHU 000PYJOBAHUS;

1) pa3paboTKa BOMPOCOB OXPaHbl TPYAa U OKPYKAIOIIEH CpeIbl.

2) DKOHOMHYECKHE 3a1aYH:

a) BBISIBJICHHE YKOHOMUYECKOH 11€71€C000pa3HOCTH MPUHUMAEMbBIX TEXHUYECKUX
pELIEHUN;

0) pacyeT ceOeCTOMMOCTH U PEHTA0EIbHOCTH;

B) pacueT pa3MepoOB OCHOBHBIX U OOOPOTHBIX CPEACTB;

T') pelieHre BOnpocoB GMHAHCUPOBAHUSI B TIEPHO IPOCKTUPOBAHUS, CTPOUTEIHCTBA U
B IIEpHOJ] OCBOSHHUSI BBIMTyCKa MPOYKIIUH, PEIICHUE BOIIPOCOB BO3BPAIIICHHS KPEIUTOB;

1) pellieHre BOIIPOCOB CHAOKEHUS MPEANPUATHS CHIPhEM U MaTepraliaMH,
00s13aTEIBLHO U3 HECKOJIbKUX UCTOUYHHUKOB (J1yOJIUpOBaHUE HA DKCTPEHHBIC CIIy4Yan).

15



3agauu, peniaeMble Py MPOEKTUPOBAHUU (ITPOAOJIKEHUE)

3) Oprann3anuoHHbIE 3a1a49H:
a) pa3paboTKa MPUHIUIIOB POPMHUPOBAHMSI IPOU3BOJICTBEHHBIX MMOPA3/ICICHUM;
0) pa3paboTKa CTPYKTYpHhI YIIPABICHUS;

B) pEIICHUE BOIPOCOB OpraHU3aluu Tpyaa, CHAa0XKeHUs pabouYnX MECT 3arOTOBKaMH,
MHCTPYMEHTaMHU U MaTepUaliaMu;

') OpraHu3anus ciy»0 Mpou3BOJICTBA (CKIIAJICKOM, TPAHCIIOPTHOM, KOHTPOJISI U T. 11.).
4) ConmajbHO-OBITOBBIE 3a1aUH:

a) co3gaHue 0e30MacHbIX U YIO0OHBIX YCIOBUM TpyJia U OT/ABIXA;

0) opraHu3zaiusi MUTaHUs;, B OCOOBIX CIIydasiX — CHaOK€HHE TOBapaMu U MPOAYKTaAMU;
B) OpraHu3aiiys MEIUIIMHCKOTO O0CITyKUBaHU4.

OntumaibHOCTh (3P(PEKTUBHOCTH) MPOEKTHOTO pemeHus (00bIYHO 3TO 2-3
BApHAHTA) OLICHUBACTCA HECKOJbKUMM MOKA3aTeJSIMH Pa3JIMYHON pa3MepHOCTH (Y OTHUX
noKaszartesiei 3T0 KOJUYeCTBO (IITYK), Y APYTUX 3TO CTENEHb YI00CTBA, y APYTUX —
CTOMMOCTD B py0sisix). [loaTOMy HMCIONB3YETCS MHOTOKPUTEPHUATBLHASA OLIEHKA KaueCcTBa
petenusi. BeiOpanHbie moKa3aTeny OlEHUBAIOTCS (B3BEIIMBAIOTCS) IO 3HAYMMOCTH,
OnpeAeIsieMOl HA OCHOBAHNM IKCIIEPTHON OIEHKN U CTATUCTUYECKUX AaHHBIX. Kaxaomy
IIOKA3aTeN IPUCBAUBAECTCS CBOM KOI(P(PUIIUEHT, COOTBETCTBYIOLIUN CTEIEHU BAYKHOCTH
ITOr0 MOKAa3aTeJiA. 3aTEM 3TOT MOKA3aTelb (HAIIPUMED, CTEIIEHb HE3aBEPIIEHHOTO
MPOU3BOJCTBA) YMHOXAETCS Ha CBOM KO3()(PUIIUEHT, TTOCIIE YETO BCE MOJIYUYCHHBIE
MIPOMU3BEICHUS MMOKA3aTENe U COOTBETCTBYIOIIUX KOAPDUIIMEHTOB CyMMUpPYIOTCA. JIydimum
MPU3HAETCS TOT BAPUAHT MPOEKTA, Y KOTOPOro HanOoIbIast (MJIM HauMEHbIIas ) CyMMa.
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IpeanpoeKTHbIN MEPUO

1. YTouHeHue mocTaBjeHHOH 3a1aun. COOp HEOOXOIUMBIX CBEICHUM: YePTEXKEN UITH
ACKH30B JIeTajiel, MporpaMM BBIITYCKa KaXJ0M JeTaau B OymxKaiiiee BpeMs U B IEPCIEKTUBE;
POBEPKA HAIMYKS TOTOBBIX TEXHOJIOTHUYECKUX MPOILIECCOB WM pa3pabOTKa OTCYTCTBYIOIIUX;
pacueT TPyJA0EMKOCTH 00pabOTKH U COOPKHU; pacueT KOJU4ecTBa 000pyJ0BaHUS OCHOBHOTO U
BCIIOMOTATEIBLHOTO MMPOU3BOACTB; PACYET MPOU3BOJICTBEHHONW U 001EeH TJI0IIATH.

2. TeXHUKO-IKOHOMUYECKOe 000CHOBAaHME 11€]1€CO00Pa3HOCTH CTPOUTEIHLCTBA HOBOTO
31aHUs, PEKOHCTPYKIIWH, PACIIMPEHUS WIIH TEXHUYECKOTO NEPEBOOPYKEHUS JECUCTBYIOIIETO
MPOM3BOJICTBA. BHINMOIHAECTCH MJIAHMPOBKA 000PYA0BaHMS B 3IaHUSIX.

3. Bb100p mjiomaaei moj CTpOUTEIbCTBO HOBOIO 11€XA C YUETOM Ie0JIOTUIeCKUX U
reoJe3u4ecKux 00C/ie10BaAHUIA.

4. PazpaboTka TEXHUUYECKOIO 3aJIaHUsI Ha IPOCKTUPOBAHUE C YYETOM BCEX YTOUHEHUM.
Oco0oe BHUMaHUE YJEA€TCS BHIMOJHEHUIO TPEOOBAHUM 110 OXpaHe OKPY Kaloulel cpeabl U
YTIWIM3AIMHU O0TX0/I0B, KOT/Ia ¥ 32 CYET KOr'0 MPEIyCMOTPEHO paclIMpeHne Mpou3BoACTBA,
€ro pa3Mephl, 04EPETHOCTDH CIAYU MNYCKOBBIX 00bEKTOB.

5. Tex3aganue coryacyercsi CO BCeMHM CJIyk0aMu (CAaHUTAPHOM, ITOKAPHOM OXPaHOM,
BoJI0KaHaoM, Tesedonnoi, ' MBI, sxosornueckoi, rocHaa30poM | T. 1. (10 18
OpraHu3anmi).

6. Tex3agaHue yTBepP:KIAA€TCs HA TPAA0CTPOUTEILHOM COBeTe B MIpUH. BrijtaeTcs
pa3pelnieHue HA MPOCKTUPOBAHME U PE3EPBUPYIOTCA IUIOIAH MOJI INIAHUPYEMOE
CTPOUTENBCTBO. Pa3pelnieHue Bbl1aeTCsA Ha ONpeAeICHHbIA Cpok (00BIUHO OT 1 rojaa 10 3-X JerT),
B T€UCHHE KOTOPOr0 HEOOXOAMMO IPEICTAaBUTh TOTOBBIN MPOEKT

7. Ilocne yTBepxkeHus T3 npucTynawT K npoektupoBannio. Haznauaercs rpaduk
BBITIOJTHEHUS Pa3eaoB, CyOINOAPsIUUKY U CPOK BBITIOJHEHUS MPOEKTA. 17




IIpoeKkTHBIN TEPUO

lIpoexmupoganue MOXET BECTUCh B [Be CTAAUM U B OJHY. B 00ny cmaouio
MPOCKTUPOBAHUE BEJIETCS IPU HATMYUK THIOBOI0 MPOEKTAa (KOrAa-TO U JJIsi KOr0-TO JIealics
IPOEKT, OH MPOIIIEJT YTBEPKICHUS 10 BCEM MHCTAHIIUSAM U UMEETCS B apXUBE).

B 06e cmaouu npoexTUpOBAHKUE BBIMOJHSIETCS MO YHUKAJIBHOMY MPOEKTY. B 3TOM ciyyae
CHAYaJIa BBINOJHACTCH HPOEKM B COOTBETCTBHM C TE€X3aJaHUEM, OH COIJIACYETCH CO BCEMU
KOMIIETCHTHBIMU CIIy>k0aMu (KaKk M TE€X3aJlaHuE), YTBEPKAAeTCsl HA TI'PAAOCTPOUTEIHLHOM
coBeTe M3PUHU U MOCJIE 3TOTO BBIJAETCS PA3pPEIICHUE HA CTPOUTENBCTBO (OOBIYHO CPOKOM Ha 3
roaa). [Ipu 3ToM OOBIYHO YKAa3bIBACTCA CTPOMTEJIbHASI OPraHM3alMs U ITaNbl KOHTPOJIA
CTPOUTENbCTBA (OTOPAKUBAHUE MECTa CTPOUTEILCTBA U OOOPYAOBAHUE MOABE3IHBIX IyTEH,
KOIIKM KOTJIOBaHAa, 3a0MBKH CBaid, COOpPYKeHUS QyHIaMeHTa H T. 1.). [locie yrBep:kaeHus Ha
IpagOCTPOUTEILHOM COBETE CAaMOTO MPOEKTA MPUCTYIAIOT KO BTOPOIl CTAANMM — MOATOTOBKE
paboueii 0oKymenmayuu s IPOEKTa (pacdyeT NOTPEOHOr0 KOJUYECTBA IUIUT MEPEKPHITHS,
KAprnya, 0eroHa M T. 1.). Takas IOCIEAOBATCIBPHOCTh MPOCKTHPOBAHMS IMPHUMCHSICTCS IS
COKpaiieHuss pacxoqioB. IIpoekTupoBaHUE BBINOJHSAECT OOBIYHO MPOEKTHAsT OpraHu3aIlusl,
HMeIIasi JUIEeH3UI0 Ha JaHHbIe BUbI pa0boT. Beaymas npoekTHasi opraHnm3annsi MOXKET
nopydaTh HEKOTOPHIE BUJIBI pabOT CyOmoaApsiAYMKaM, HapUMEpP, TPOCKTUPOBAHUE CUCTEMBI
BEHTWJISILIMM, DJICKTPOCHAOXKeHHWss U T. 0. Ha HavanpHOW CTaguM MPOEKTUPOBAHUS
APXUTEKTOPLI-NIPOEKTUPOBIIMKHU YK€ OPUEHTHPYIOTCS HA ONpeeJIeHHYI0 CTPOUTEIbHYI0
OPraHU3aluI0, YUYHUTHIBACTCS OCOOCHHOCTh pabOThl W MPUMEHEHUS CTPOUTEJBbHBIX
KOHCTPYKIIMH, OIIBIT COTPYAHUYECTBA U T. .

OuyeHp BaXXHO NMPABHJIBLHO BbIOPATh NPOEKTHYI0 U CTPOMTEJIbLHYI0 OPTraHU3AIUHU, OT
ATOT0 3aBUCUT Ka4eCTBO PadOT 1 OTCYTCTBME MPo0JeM NMPH 3alUTE TEX3AAAHUA U ITPOCKTa
Ha TPaJIOCTPOUTEILHOM COBETE, MPH CTPOUTEIBLCTBE U claue 00beKTa. 18




HNPUHIMUIIBI IPOEKTUPOBAHUA

. [IoTOYHOCTH TPOU3BOJICTBA.

. ABTOMAaTH3a1MIO TPOU3BOJICTBA.

. Crienuanu3anyio U KOOIEpUpPOBAHUE.
. YHU(UKALMIO 1 HOPMAJIU3ALIHIO.

. 'mOKOCTh MPOM3BO/ICTRA.

. [IpOM3BOACTBEHHYIO OCTETUKY .

. KyneTypy nponsoactsa.

IHoTouHocTh npounsBoacTBa. Haubonee 3(heKTUBHBIM C SKOHOMHYECKON TOYKU 3PEHUS
ABJISIETCSI MACCOBOE MPOM3BOCTBO. JlJIsl onmpeAeeHns TUIIa IPOU3BOJICTBA UCIIOIb3YETCS
Koaghhuyuenm saxpennenusi onepayuii K3.0.=Kon/Cnp,

rae — Kon — 4uCliOo TEXHOJIOTUYECKUX OIEpaIii, BHIMOJHIEMbIX HA YUYAaCTKE WIIM B LIEXE
B TEUCHUE OJAHOT0 Mecsina; Cnp — yuciio pabounx MecT (CTAHKOB), UCTIOJIb3YEMBIX JIJIS
3TOro Ha y4dactke, nuHnd uin uexe. [1o 'OCT 3.1108-74 tunel nponsBoacTBa:

Enunnunoe: K3.0.> 40.

* Menkocepuitnoe: 40 > K3.0.> 20.

* Cpennecepuiinoe: 20 > K3.0.> 10.
« Kpynnocepuiinoe: 10 > K3.0.> 1.

 Maccoroe: K3.0.<1.

Tun npou3BOJCTBA C TEXHOJIOTHYECKON TOYKH 3PEHUS XapaKTEPU3YETCA CPEAHUM YU CIOM
orepanui, BBITIOJHIEMBIX HA OJJHOM padoYeM MecTe B MecCsill MJIM CMEHY, a 3TO
OMpEAEseT CTENEHb CIIeIUAIN3allui 1 OCOOEHHOCTH UCIIOIb3yEMOT0 000y I0BaHUS
(mepeHanagka arperaTHOro CTaHKa CII0KHEE TOKAPHOr0 YHUBEPCAIBHOTO). B npenenax
OJIHOTO 11€Xa MOTYT OBbITh pa3HbI€ TUIIbI TPOU3BOACTBA HA PA3HBIX YUYaCTKax.

!—‘\]O\Lh-hwl\)~
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IIPUHITHIIBI IIPOEKTHPOBAHHA (npodonscenue). Asmomamuszayus

2. ABTOMaTH3a1lMsl MPOU3BOJACTBEHHOI0 MPOLECCA TPUMEHSECTCS IOCIIE TIIATEIIBHOTO
TEXHUKO-3KOHOMHYECKOr0 aHajan3a. ABTOMAaTHU3alHs IMO3BOISIET COKPATUTH KOJIUYECTBO
paboYKX, HO YBEJIHYMBAETCS KOJINYECTBO 00CYKHUBAKOIIET0 MEPCOHAA (HaJlauuKH,
KOHCTPYKTOPHBI, IPOrPaMMHUCTHI U T. I1.). PaznuyaroT aBToMaTHU3a11Io 4151 MACCOBOI0
NMPOU3BOACTBA (aBTOMAaTUYECKUE JUHUH, arperaTHble CTAHKU, CTAHKU-aBTOMAThI U
II0JIYaBTOMAThI C «KeCTKUM» NMPOrPaMMHUPOBAHNEM C MOMOUILI0 KYJA4YKOB, HO MOTYT
OBITh UCII0JIB30BaHbI U cTaHKU ¢ UITY) u 111 MeJIkocepuiiHOT0 MPOU3BOJICTBA C
WCIIOJIb30BaHUEM CTaHKOB ¢ UITY.

JloCTOMHCTBO HCMOJIb30BaHus CTaHKOB ¢ UITY — TouHOCTH 00pabOTKH, BO3MOKHOCTh
00pabOTKH CI0XKHBIX MO0 KOH(PUTYpPAITUA TOBEPXHOCTEH, JJErKOCTh MOJATOTOBKH K 00padoTKe
HOBO# JaeTanu. Bcé yaiie ncnonb3yrorcs 00padaThIBarOIIUE LIEHTPHI, TO3BOJISIONINE
00paboTaTh JA€Tallb HA OJJHOM CTAaHKE 3a OJIHY OIEpaIltIo, YTO YIIPOIIAET OpraHru3aIuio 1
KOHTPOJIb IPOU3BO/ICTBA.

OCHOBHOI HEIOCTATOK HCIO0JIb30BaHusA CTaHKOB ¢ UITY — 3T0 BbICOKAsi CTOUMOCThH
o0opy0BaHus, TpeOyeT OOIBIIEro MTaTa Mo 00CIyKUBaHUIO0 000pyaoBaHus. [IpumMenenue
obopynoBanus ¢ UITY onpaBaaHo rnpu paboTe He MeHee YeM B JiB€ CMeHbI U IIpY HATUYUH
JOCTaTOYHOI'O KOJUYECTBA OJHOTUIIHBIX CTAHKOB Ha y4acTKe (He MeHee 3 TYK I
MHOTOCTaHOYHOU padoThl). [Ipr 00paboOTKE 3aTOTOBOK CO CA0KHBIM NPOoduJiem, C
KOHMYECKOH MOBEPXHOCTBIO Oosice 50 MM JUTMHOM MM C BBICOKOH TOYHOCThIO IPUXOIUTCS
HCMOJIb30BaTh cTaHOK ¢ UITY make npu HEOOJIBIIOM KOJIMYECTBE TAKUX ACTAJICH 1 OIepalmii.

[Ipu MpoeKTUPOBAaHUM COBPEMEHHOI'O MEXaHOCOOPOYHOI'0O MPOU3BOJICTBA CICAYET
OPUECHTHUPOBATHCS HA KOMILJIEKCHYI) ABTOMATU3AIMIO. Y POBEHb aBTOMATU3AIIMU OCHOBHBIX
1 BCIIOMOTI'aTeJIbHBIX MPOMECCOB JOKEH OBITh 110 BO3MOXKHOCTH OJMHAKOB, T. K.
NMPOU3BOAUTEIBLHOCTh BCEr0 aBTOMAaTU3MPOBAHHOIO KOMILIEKCA OYIET B 3HAUUTEJIbHON Mepe
OmpeeIIThCS HanboIee «caadbIM» 3BEHOM B IIPOM3BOJICTBEHHOM 1enmouke. [ 'nokue
npousBoictBeHHbIe cUcTeMBI (I'TIC) — 3T0 coBOKYITHOCTEL 00OpyaoBanws ¢ YITY,
POOOTU3UPOBAHHBIX TeXHOJOrnuecKuX komiiekcoB (PTK), ruOkux nmpou3BoiCTBEHHBIX
moxayaei (I'TIM), oTaenbHBIX €AMHULl TEXHOJIOTHYECKOr0 000pYI0BaHUS U CHCTEM
o0ecneyeHus UX QYHKIUOHUPOBAHUA B ABTOMATHYECKOM pPeKuMe. 20



ITPUHITHIIBI TIPOEKTHPOBAHHA Asmomamuszayus (npodonsicenue)

IIpou3BOACTBEHHBIN KOMILIEKC BKIIIOYAET B €0l MPOU3BOJACTBEHHYIO CUCTEMY U
cuctemy odecneyenusi pynkmuonupoBanusi (COP) mpon3BoICTBA.

CO®D I'TIC — 3To COBOKYMMHOCTh B3aUMOCBSI3aHHBIX CUCTEM, 00ECTICUNBAIOIIINX
TEXHOJIOTHYECKYIO MOAT0TOBKY NMPOU3BOACTBA u3aenuii, ynpasJjenue ['TIC ¢
MOMOIIbIO KOMITBIOTEPOB, XPAHEHUE U aBTOMATUUECKOE MepeMelieHne o0beKTOB

MPOM3BOJICTBA U TEXHOJOTMYECKON OocHACTKU. B 001em cirydae B cocraB CO® BXOSIT:

1) aBTOMaTU3UpOBaHHASI TPAHCTIOPTHAS JIM TPAHCIOPTHO-CKJIAJACKAs CUCTEMA
(ATCC);

2) aBTOMAaTU3UPOBAHHAS CUCTEMAa HHCTPYMEHTAJIBLHOT0 o0ecnevyenus (ACHO);

3) cuctema aBTOMaTU3MpPOBaHHOTO KOHTPOJIs (CAK);

4) aBTOMaTU3UpPOBaHHAsA cucTeMa yaajaeHus orxoaoB (ACYO);

5) cucteMa obecnieueHuss NPOPUIAKTHKH U peMoHTa o0opyaoBanus (CIIP);

6) aBTOMaTU3UPOBAHHAS CUCTEMA yIIPaBJEHHMsI TEXHOJIOTUUYECKUMU MPOIIECCAMU
(ACVYTII);

7) cucteMma aBToMaTU3MpoBaHHOTrO npoekTupoBanus (CAIIP);

8) aBTOMaTU3UpOBaHHAS CUCTEMA TEXHOJIOTHYECKON MOATOTOBKM MPOU3BOICTBA
(ACTIIID);

9) aBToMaru3zupoBaHHas cucteMa ynpasiaeHust (ACY I'TIC) u ap.
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ITPUHITHIIBI TIPOEKTHPOBAHHA Asmomamuszayus (npodonsicenue)

PaznuuaroT ABe (hopMBbI CrIeNUATU3ANUN YIACTKOB (1I€XOB) MEXaHOOOPAOOTKHU —
TEXHOJIOTHYECKAs U NPeAMeTHAasl.

B MaccoBOM 1 KPyNHOCEPUIHOM TTPOU3BOJICTBE B OCHOBHOM MCITOJIB3YETCS MPeAMeTHAas
crnenuaam3anms (y4acTok MeX. 00paOOTKM KOJIEHYAThIX BaJOB, y4acTOK 00pabOTKH
KOPITYyCOB JIBUTATEJICH U T.I1.), B MEJIKOCEPUIMHOM U CPEIHECEPUNHOM Yallle UCIIOIb3YETCS
TEXHOJIOTHYEeCKAs crenuaan3anms (y4acTOK TOKapHOH 00pabOTKH, ppe3epHbIN Uin
nUIM(OBATBLHBIA YYACTOK U T.II.).

/IBa nanpasJenus cozganus ['TIC:

1) aBTOMaTH3aIys OTAEJAbHBIX TEXHOJIOTUYECKHUX ONlePALlMH U CO3/1aHrE ONePallMOHHBIX
I'TIC (ToxapHbIX, ppe3epHbIX, NTU(oBaIbHbIX) (onmepamuonnas ['TIC).

2) KOMILIEKCHAS aBTOMATH3AIHSA TEXHOJIOIMYECKHX IIPOIIECCOB 00pabOTKH IeTaleh
ONPEACICHHOT0 KJIacca 00eCIeYrBaeT 3HAUUTEILHO 00JIbIIYI0 3(P(PeKTUBHOCTD I10
cpaBHeHuto ¢ oneparmonHoi I'TIC. PazpabatsiBaeTcsi rpynmoBasi TEXHOJIOTHS,
obOecreunBaroIias MUHUMaIbHbIE POCTOU 0O0OPYI0OBAHUS M3-3a MEPEHANATAKH TIpU
NMOJAeTAJbHOM CIIeNUAJTU3AIUN YUYACTKOB U 1IeX0B. B 3TOM cilyuae BBIOIHSAIOTCS
TEXHOJOTMYECKH OTHOPO/IHbIE ONepanuu 0OpadbOTKU PA3JUYHBIX JAeTajlell CX0XKHUX I10 Mo
KOHCTPYKTHBHO-TeXHoOJIoruueckum npusnakam . I'pynnsi KTC: Tesia Bpamenus,
KOTOPBIE MOJIPA3ACIISIIOTCS Ha 6a1bl, haanuysl, 6myaiKu, 3y0uamole Koaecd u Op.; KOPIMyCcHbIe
JeTajiv, TPOCTPAHCTBEHHBIC KPOHIUTEHHBI M PbIYArH; MJI0CKOCTHBIE 1eTajau (TJIaHKH,
KPBIIIKH, TIJIOCKUE PhIYar, HaHeJIu U Ap.); CMEIIaHHbIE TPYMIIbI ACTaJeH.
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ITPUHITHIIBI TIPOEKTHPOBAHHA Asmomamuszayus (npodonsicenue)

[IpeumymectBa I'TIC HamOojee MOITHO pEANM3YIOTCS, €CJIM Ha aBTOMAaTHU3HMPOBAHHOM
y4aCTKE WJIM JIMHUM OCYUIECTBIISICTCS MOJIHOE M3roToBJieHHe aerane. Ha npennpustusx
JOITyCKaeTCsd B OOOCHOBAHHBLIX CIIy4yasX BBINOJHATH OTAeJbHbIE ONepaluM Ha JAPYrux
yyacTkax ¢ 0ojiee HU3KUM ypoBHeM aBToMaTuzanuu. Croumocts I'TIC Goabmiasi, modToMy
npyd BbBIOOpE cocTaBa OO0OPYJAOBaHUS HEOOXOAMMO OIPEACIUTh PAIMOHAIBLHYH CTEICHb
aBTOMAaTH3allUM IIPOU3BOJICTBEHHOM CUCTEMBI.

IHosbimenune 3¢pdpexruBnoctu I'NIC:

1) 3a CUET NOBBIIICHUS JA0JIHU MAIIMHHOI'O BPCMCHH 3a CUCT COKPAIICHUA BCIIOMOIraT€/JIbHOI'0
BPEMCHMU IIPpU aBTOMATHUYECKOM CMEHE 3aroTOBOK U COKpallCHHUA BPCMCHU IICPCHAJIAAKHU,

2) noBeIieHHEe KO3 dpumuenTa cMmenHocTu 1o 2,5...3,0;

3) yMeHbIIIeHHe BJIOKeHNI B 000POTHBIE CPEACTBA IIyTEM COKPAIIleHUsI MAPTUH 3aITycKa
Y IPOM3BOACTBEHHOI0 IUKJIA.
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IIPUHIIHIIBI IPOEKTHPOBAHHA. Aémomamuszayusn (npodonsicenue)

B Hacros1iee BpeMs aaxe B
KPYIHOCEPUITHOM IIPOU3BOACTBE BCE
Yale UCIOIb3YI0TCS
MHOTO(YHKIIHOHAJIbHbIE
oOpadarbIBalOIUe EHTPbI
(M®OII), Ha KOTOPBIX BO3MOKHA
1oJiHast 00padoTKA 3ar0TOBKH /10
3aKaJIKHU, 4 UHOT/IA U TOCJIE HEE TIPU
3aMeHe NI (OBATBHBIX ONlePaAUi
Ha TOKapHbIe U (pe3epHbie. Takoit
LEHTP MOXET 3aMEHSTh LeJbIN
y4acTok (Toiabko Takux MOOI]
JTOJIKHO OBITH MHOTO 1711 00pa0OTKU
TpeOyeMOIi roJI0BOM MPOrpaMmbi).
DTO COKpaIIaeT KOJINIeCTBO
padoumXx, yrpomacT NJIaHupPpOBaHHUe
NMPOU3BOJCTBA U YIIPOIIAECT
JIOTUCTHKY, 00ECIIEeYuBaCT
aBTOMATHU3AaLMIO IPOU3BOJICTBA O€3
JOTIOJTHUTEIbHBIX CUCTEM,
IPAKTUYECKU He TPedyeT BhIACICHUS
rpynn KTC.

Yuciio BeINTyCKaeMbIX JieTalieH

ABTOMa-
THYECKHE
JIMHAK

dJIbHBIC

JINHKUY]

[IPOM3BOACTBCHHBIC

CUCTCMBI

['n0Kue
MOJTYIH

Cranku ¢ UITY

Homenxknarypa aetaneit

L.
==
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IIPUHIIHIIBI IPOEKTHPOBAHHA (npooonscenue) Cneyuanuzayus u Koonepuposanue

3. Cnenmnajau3anus 1 KOONEPUPOBAHUE HCIOJIb3YETCS JJIsl YBEIMUYEHUSI SKOHOMUYECKOM
a(pdhexTuBHOCTU MPOU3BOJCTBA. Creuuanuzayus — 310 opma ooIero pazaeiaeHus Tpyaa. Ei
CIIOCOOCTBYET KOHIIEHTPALMsI IPOM3BO/ICTBA U YBeJIUYeHUue 00beMa BBITyCKa, 4T
MO3BOJIICT MPUMEHATH CIENMATU3MPOBAHHBIE U ClIeNUATbHbIE CTAHKH, UMCIOIIHE OOJIBITYIO
MPOU3BOAUTEIBHOCTD. Crieniain3aius NO3BOJISIET MPUMEHSTh 00JIee MPOU3BOAUTEIbHbIE
TEXHOJIOTUHU (HaIIpUMEP, BMECTO CTPOTaHUs MPUMEHSTh NPOTIATUBAHUE), O0JIee
IPOU3BOAUTEIIBHOE, HO IOPOroe 000pyI0BaHKE, YTO YMEHBIIAET CEOECTOMMOCTD U3TOTOBJICHUS.
Paznuyaror Tpu rpaHMubl ClielUaJIU3alHu:

1. DxoHOMHUYECKYIO (KOT/]a UMEETCSI HAMMEHbIIasi C€0€CTOMMOCTh MPOTYKIIUM ).

2. ®u3noJIOrnuecKyo (IIpu Clieaau3ali Ha paboyeM MECTE MOBBIIIACTCS YTOMIISIEMOCTD
M3-3a MOHOTOHHOCTH TPYJa).

3. CoumanpHy10 (OCKYJIHEHHUE COASPKATEILHOCTH TPY/1a). s yMeHbIIEHHs OTPUIIATETHHOTO
BO3JICHCTBUS 3TOrO (haKTOpa PEKOMEHYETCSI IEPUOANIECKH MEHATh pabouee MeCTO.

Coeuuanu3ainus MOXKET ObITh:
1) meranbHasi (Ha ygacTke 00pabaThIBAIOTCS TOJIBKO OIPEACIICHHBIC JICTAIN);
2) mpeaMeTHas (COOMpPACTCS WM M3TOTABIUBACTCS TOJIBKO OIPEIACICHHOES U3CIINC);
3) TexHoJIormueckasi (JINTCHHBIN [IeX, KY3HCUHBIH 11X, IIEX YSPHOBON MEeXaHUICCKOM
00pabOTKH U T. II.).

[Ipu cnenuanu3anuu aetaneii Mpou3BOAUTCS HACTOIBKO MHOI'0, YTO X HEOOXOIMMO
KOMY-TO IpojiaBaTh. B 3TOM ciiyuyae HE0OOX0IUMO Koonepupoeanue — padoTa IpyMIbl
IPEANPUITUI 110 BBIMYCKY KaKo-TO mpoayKuuu. Hanmpumep, oauH 3aBOJ eaeT Bajbl Ha
aBTOMAaTHUYECKOW JTUHUM, APYTror — 3yOuaThie Kojeca, TpeTUi — JIbeT U o0pabaTbiBaeT Kopmyca
MEXaHHU3MOB. 25



IIPUHI[HIIBI IIPOEKTHPOBAHHA (npooonsicenue)

4. YHu(pUKAUMS 1 HOPMAJIU3AUUSA SBIISIOTCA HEOOXOIUMBIMUA MEPOIPUATUSIMHU MPU

CIIeIIMaInu3alui U KOOTIEPUPOBAHUU. YHUuKayus — 3T0O NIPUBEJCHHUE K €IMHO00pA3UI0
(dbopM BeimyckaeMoi npoayKiuu. HanpumMep, 4ToObI SEKTPUIECKUE PO3ETKHU OJTHOTO
OPEANPUITUS MOIXOAUIN K JIEKTPUIECKUM BUIIKAM JIPYTOro npearnpusiTUs.
Hopmanuzayua — 510 yCTaHOBIICHUE €IMHBIX HOPM M TpeboBanuii. Hanmpumep,
YCTAaHOBJICHUE KOHKPETHBIX KOHTPOJHUPYEMbIX IAPAMETPOB IIPU U3TOTOBJICHUM 3y0UYaThIX
KOJIeC.

5. I'mOKkoCTh MPOM3BOACTBA MOAPA3yMEBAET CIIOCOOHOCTH K IepeHalIaIKe. ITO OUCHb BaXKHBIM

(bakTop IpHu OCTPOIl KOHKYpPEHTHOM 00phOe. IlepeHanaaka MOKET OCYIIECTBIATHCA 0€3
CMEHBI 000pyI0BaHUsI U cO CMEHOU. [Ipu cMeHe 000py10BaHUA TIEpEHATAIKA MOXKET
OCYIIIECTBJISATHCS MPH MOJHOH 0CTAHOBKE MMPOM3BOCTBA U MPH NAPaLIeJIbHOM 0CBOEHUH
HOBOM MPOAYKIIMU HA CTICIUATIBHBIX TIommaasaX. [Ipu mpoekTupoBaHuM 11eXxa HE0OX0IUMO
pe3epBUPOBATH MeCTO JIJIsl yCTAHOBKU HOBOT'O 000py0BaHus. OOBIYHO ATO MECTO HE
MyCTyET — TaM pa3MEIIaoT JOTOJIHUTEIbHYIO JIUHUIO U T. 1. [Ipu mepeHanaake BBITYCK
IPOIYKIIMK OyAET MPOU3BOIUTHCS TOJIHKO HA OJHOM JIMHUU.

Jl1s1 yBennm4eHusi THOKOCTH MPOU3BOJICTBA HEOOXOIUMO MPOBEJICHUE KOHCHPYKMUBHO-

MEXHO10cUUEeCKUX 1 CmpounmejibHO-MOHmMA)ICHbIX MepOHpI/IHTHfl.

A) KoncmpykmugHo-mexHo102udecKue meponpusmus — IpUMEHITbh KOHCTPYKTOPCKHUE

pEIICHUsI, KOTOPhIE HE CO3aAyT MPodJeM C MpuodpeTeHrneM HOBOro odopyaoBanus. [Ipu
POCKTUPOBAHUHU TEXHOJOTMUYECKUX ITPOIIECCOB KeIaTeIbHO MPUMEHEHUE OoJiee
YHUBEPCAJIBbHOT0 000PYI0BaHUS UK C OOJIBIIMM JHaNa30HOM pa3MepoB 00pabdaThiBaeMbIX
netanen. FIicroap3ytoTcsi rpynmnoBbie TEXHOJOTHH, ITPY KOTOPBIX pa3padaThIBaCTCsS TOUHAS
TEXHOJIOTHS Ha KOMIJIEKCHYIO JIeTallb (HE CYIIECTBYIONIYIO B PEAIbHOCTH, HO
COZEPIKAIYIO BCe BHABI 00PA00TKHM pEabHBIX JIETAJICH B TPYIINE), a KaKasi KOHKpETHas
neTalib 00pabaThiBaeTCs MO ATOM HaJlaJIke ¢ COOTBETCTBYIOIIEH KOPPEKIIUEH, a KaKhe-TO
nepexoIbl BOOOIIE He BRIMOJHAIOTCA. [Ipy rpynnoBoi TeXHOJOTUM BaKHO NMPaBUJIbLHO
CrPYNIUPOBATH AETAJH U JJIs1 HUX MPETYCMOTPETh FPYNIbI 000pYy/10BAHMS.
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IIPUHITHIIBI ITIPOEKTHPOBAHHA. I'uoxocmo npouszeoocmea (npodonsicenue)
b) Cmpoumenvno-monmasicnvie meponpusimust’

1. Mcnionp30BaHue ObICTPOCMEHHBIX MaHeJ el ¢ IEHOIaCTOBBIM HAIOJHUTEIIEM BMECTO
KaUTAJIbHBIX NEPEropoioK. [IpuMeHeHre KanuTaabHbBIX NEPETOPOJIOK JOMYCTUMO TOJIBKO
pU OCOOBIX TPEOOBAHUAX K MOMEIICHUSIM (HaTpuMep, 1111 00eCTIeYEeHUS
N0>Kapo0e30MaCHOCTH CKJIAJI0B FOPIOYE-CMa30YHbIX MAaTEPUATIOB).

2. IIpuMeHeHHnE KPYIHOM CeTKN KOJIOHH (4TOOBI B Oy 1yIlIeM KOJOHHBI HE MEIIaId
nepeycraHoBke 00opyioBanus). CeTka KOJIOHH - pACCTOSHUE MEXKAY KOJIOHHAMHU B
nonepeunoM (L) u mpogonbaOM (t) HanpaBiaeHusx. [IpumensroTcs ceTku KooHH (L xt):
12x6; 12x9; 12x12; 18x6; 18x9; 18x12; 24x6; 24x9; 24x12 m. IlpumeHeHue
HEOOOCHOBAHHO KPYMHOM CETKU TPeOyeT MPUMEHEHUS TUIUT NEPEKPHITUS OOJIbIICH AJINHBI
U YJA0POKAET CTPOUTEIHCTBO. KOJIOHHBI JKenaTeIbHO MPUMEHSIThH HE JKEJI€300€TOHHBIE, a
MeTauIndeckue (00bIYHO 3TO ABYTaBpoBas Oanka) A1 00JerdeHus MOHTaXa.

3. YcraHoBka 000py10BaHUS Ha BUOPOOIOPHLI, O3BOJISAIOIINE OBICTPO IIEPECTABIIATH
o0opyoBaHue. Y CTaHOBKA HAa MHIWBUIYJIbHBIA (PYHIAMEHT IPUMEHSIETCS TOJIbKO s
CTaHKOB, UMECIOIIMX BO3BPAaTHO-MIOCTyNaTeIbHOE ABMKEeHHUE (IIIH(OBaTIbHbIE,
CTpOrajibHbIC CTAaHKH U T. I1.), @ TAKXKe JJIs TSHKEJIOT0 WIM TOYHOT0 000pYT0BaHUS.

6. IIpousBoacTBEHHAs 3CTETUKA UMEET OOJIBIIIOE 3HAYCHHUE JIJIs YBEIUUCHUS
POM3BOIUTEIBHOCTH Tpyda. B Hee BXOUT:

» Co3anue palMOHAIBHBIX U Y0OHBIX padOUUX MECT, UX 0OpMIICHHE.
*  Odopmnenue chepnl OLITOBOTO 0OCTYKUBAHUS.

* VnoOnHas u 3l€raHTHas 0JeXKa padoUHnX.

» PammonanpHas OCBEMICHHOCTh Pa0OYMX MECT.

» Pemenne BOpocoB yOOPKH MOMEIICHHUH.

7. Iloa KyJbTYpPO# NPOU3BOACTBA IIOHUMAETCS CTEIIEHb COBEPIICHCTBA B3aNMOCBA3AHHBIX
BOIIPOCOB. BICOKast KyIbTypa IMPOU3BOJICTBA MTO3BOJISIET TOBBICUTH KAYECTBO MPOAYKIIUHA U
CTaOUJIbHO MOIEPKMUBATh €r0 Ha BBLICOKOM YPOBHE.



Ilocneoosamenvrnocms deiicmeuu npu noozomoexe T3 na npoekmuposanue yexa
Cnoco0bI pacyéToB TPYAOEMKOCTH NPH MOATOTOBKE TeXHUYeCKOro 3aganus (T3)

|. IIpoexmuposarue no mounou npozpamme BeIETCS B YCIOBUIX MACCOBOI0 U
prnnocepni’moro IMIPOU3BOACTBA. Ilpu 5ToM cocTaBisieTcs MOAPOOHBIN TEXIPOIECC HA KAXK YO JeTaslb MU U3JETIHE.

Il. Ilpoexmuposanue no npueedennoii npozpamme BEIETCA B YCIOBUAX MEJIKOCCPUUHOTO
U CpeHecepuiiHoOro Mpou3BOACTBA. Bee n3ienust yCI0BHO MPUBOAATCS K HECKOJIBKUM
TUMOBBIM U3JICIUIM, HauOoJIee XapaKTEePHbIM IS pa3HbIX Ipymil. [Ipu aToM cobmtomaeTcs
CIEIYIOLIAs MOCIEI0BATEIbHOCT:

1. Bce uepTrexu packiabIBAlOTCS HA 2PYynibl KOHCHMPYKMUGHO-MEXHON02UUEeCKO20
cxoocmea (KTC). OOBIYHO 3TO TPYIIIBLI BAJIOB, BTYJIOK, JUCKOB, KOPITYCHBIX JICTAJICH,
3y04aThIX KOJIeC U T. I1. B 0OCHOBE JieIeHHS Ha TPYMIILI JICKUT CXOJCTBO TEXHOJIOTHYECKUX
MPOIECCOB U HCIOIB3YEMbIX TUIIOB CTAHKOB U IpucnocooneHuii. Eciiu netanu B rpyIme
CYILIECTBEHHO PA3JIUYAIOTCA 10 pa3MepaM, TO BBIJICIAIOTCS MOATPYIINbI, HAIIPUMEDP, NOATPYIIIIA
cpeaHux BajoB (10 400 Mm) 1 JIMHHBIX (cBbIIe 800 MM), 17151 TOKapHOM 00pabOTKH
KOTOPBIX TPEOYETCS UCIIOJIb30BAHUE JTIOHETOB. VICIIOIb30BaHKE JIIOHETOB CYIIIECTBEHHO
YBEJIUYUBAECT BCIIOMOraTe/ibHOE U IOJATOTOBUTEIbHO-3aKIIIOUUTEIILHOE BPpEMSI, HO 10JIS
OCHOBHOI'0 BPp€MEHHU B ITYYHO-KAIBKYJIIIIUOHHOM BPEMEHM BBITIOJIHEHHUS ONEpAILIUN
00pabOTKHU JIIMHHBIX ITOBEPXHOCTEH MOXKET U YBEJAMYHUTHCSI. AHAIOTUYHBIC MOATPYIIIbI
BBIJICJISIFOTCS IPU CYIIECTBEHHOM Pa3HUIle HAM0O0JIbIIero nuamMerpa y aeraiei. Eciu Bec
netanu npepbimaer 8-12 Kre, To A1 HEE BBIACISETCS OT/AeJAbHAs MOATPyNnna, T.K. s
YCTaHOBKH Ha CTAaHOK TAKOM 3arOTOBKH TPe0yeTCH MPpUMEeHeHHe MOAbEMHOI0 MEXaHU3MAa
(KpaH-YKOCHHBI, WJIM IIOBOPOTHOT'O KpaHa, KpaH-0aIKy, IapHUPHO-0aTaHCUPHOTO MEXaHU3Ma
U T.I1.), BpEMs Ha YCTaHOBKY OyAeT 0oJblIoe, NoTpedyeTcst 00Jblie Ionaias, iIaHupOBKa
OyJeT uHas, YeM JJIsl CTAaHKOB JiJ1 0oJiee JIETKKUX 3arOTOBOK. 238




Ilocneoosamenvnocms oeiicmeuu npu noozomosxe T3 na npoexmuposanue uexa (npooo.rcenue)

2. B kax 0¥ rpyniie BbIACISIETCS 0emaib-npeodcmagumelb, UMEIOas BCE BUbI
00pabOoTKH B ACTaNSAX JAHHOU Ipymbl. B kauecTBe neTanu-npeacTaBUTENs BEIOMpaeTCs
JIeTajab, UMEIOIAasl BBICOKYIO TOYHOCTh M HauOOJIbIIIee YUCI0 BUI0B 00padboTku. Ha saToM
3Tare BaXKHO HE YIYCTUTh U3 BUJA KAKOM-TO BUJI 00pabOTKHU (HarpuMep, NPOTATUBAHUE WUITU
70JIOJIEHHE IITTOHOYHOTO Ma3a), TpeOyronui crnenuduueckoro ooopyaoanus. [loatomy
JIy4llle HAYEPTUTh KOMILJIEKCHYIO IETAllb, KOTOPAs He Oy/JAeT U3roTaBJInBaThCs, HO OHA
CONEPKUT BCe BUIbI 00padOTKHU, KOTOPBIE UMEIOTCA Y paccMmarpuBaemon rpynibsl KTC.
JiaHy ¥ AMaMeTpbl KOMIUIEKCHOM JIETaIu IPUHUMAKOT PABHOW HAMOOJIBIIUM U3 BCEX
JIeTajaeu B TPyMmIe, a TOUHOCTH — HauboJ1ee BLICOKOM. ['0/10Bas mporpamma BbIITyCKa
MIPUHAMAETCS YCIIOBHO PaBHOW HauOoJber nporpamme aetaner B rpynmne KTC.

3. Ha koMILIEKCHYIO JeTalb WIN ACTalb-TIPEACTABUTEIL COCTABIISIETCS MOAPOOHBIN
TEXIIPOLIECC, HAa KAXKIYIO ONEpalrIO ONpEaesieTcs MOAENb CTaHKa, TpeOyemast
TEXHOJIOTHYECKAsA OCHACTKA, HA KA/l MIEPEXOJ] HA3HAYAIOTCS PEKYIINE U U3MEPUTEIIbHBIE
WHCTPYMEHTHI U CPEICTBA KOHTPOJIS, PACCUUTHIBAECTCS OCHOBHOE M BCIIOMOTATEIBHOE BPEMH,

paccunThiBaercs naptus aetaieut N (s Bcex oneparuii oHa OyeT 0IMHAKOBOH), HA
KaxKIyIo (I —Tyr0) onepamuio pacCUuTHIBACTCS TOITOTOBUTEIBLHO-3aKITIOUNTEIFHOE BpEMS

TI.3. ¥ ITYYHO-KANbKYIAIMOHHOE BpeMs Lum-« i, pacCUnTEIBaeTCS 001as TPYA0EMKOCTh

00pabOTKH T wr-x.koMna KOMILIEKCHOI AeTaju.
4. OnpeaensiroTcs onepanyu, BoIIOJTHIEMBIC B IPOEKTHPYEMOM 1IE€X€, U

oo (4
paccUMTBHIBAaCTCA TPYA0eMKoCTh 00paboTky B HéM 1 'mr-k.komna (TIOT-K.KOMILI. Hex ).
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Tex.mporecc KOMILI. JeTallu

1.-HexooHvie- 0anHbie: 01 pacHéma- mpyooémrxocmit-oopavomruy

‘6cex-oemaitent-¢-uexe (Ha-yvacmee) (3a-1-200)4

1. Ueprexki-Beex-aeTasieil B 2pynne - KOHCMPYKMUGH 0-MEXH 102U ECKO20

€X00cmea - TONOBOIT TIPOTPAMMOIT KK IO - AeTa -(/Vi, ‘TT./To ). -9

2. UepTEA (3CKI3 ) KOMIWIEKCHOIT I TAIIL, TIpHBEIcH Ha (popMarte- A4

3. TeXHOIOTHYECKUIT TIPOLECC U3TOTOBICHII ‘KOMIUIEKCHOIT IS TAIL (110 "One pALsaMm )|

°°°°°° C 'VKa3aHIEM TUTVUHO-KATbKY IALIIOHHOTO BPEMEHI "ty -« i, MIH, |

++++++ MOJICIICIH I TadapHTOB 'CTAHKOB -I(Taﬁm ma-Nel)y

4. - Komm4ecTBO CMEH B CYTKIU: 2 CMEHBLY|

‘Tadmmua- 1. ‘CocTap Texnpouecca KOMILIeKCHOMN - JeTa |

Ne-ome-9 | HanmeHoBaHueS IItyyno-kanpkymanuonHoe: | MonensY | I'abdaputsry
pauuud | --orepanumd BpeMA ONCPAlH {ir -« j, MIHC| cTaHKal cTaHKal
05- | LOKapHO- 3,875 1365 | 5360x1500x15307 |
pEBOTIbBEPHAA
10 | PoxapHo- 0.8 13655 | 5360x1500x1530 |
peBOIbBEPHAL 9]
150 | BepTIKambHo- 0,78 JH1185 | 870x590x2080C
CBEPOLIbHAL -
20 | BepTHKATBHO- 0.870 JHI18-|  870x590x2080-
CBEPOLIbHAAL
257 | DpesepHAA” 10,742 6P82I'x | 2305x1950x1680 |-




Pacuér Tpy10€MKOCTH 00pabOTKH BCEX JAETAJICH B LIEXE

Tabmua-2. -Pacuér TpyaoémMrocTi-00 paboTKH BeexX AeTasleil B 1exeq|

(Ha-yuacTke)-3a-1-Toay

o | BeeY | Kmi~ | N Keepi~ | Cpeany| | IUepY | Kexowg™| Kopi~ | T4 | Injaacs
KT ITIT! D KBaJIOIT | OXOB MIIH
Ia pie Ja Ele) h]e ox 7 el 9 10a 11t
0 0,35a| 12 | 150000 1o 11x Sa 1o 12 | 17,060 -0
1o 0,35 | 12 | 150000 1o 112 50 1 1o | 17,065  4265¢
20 0,2o | 0,697 120000 1,120 O S50 1.1 | 0,852 14,502 2900
30 1o | 2,017 180000 1o 102 102 | 0,952 1,912 32,582 97740
A4 0,7a | 1,585 110000 1,120 7o 1.25%) 1,440 2,552 43,50 7975¢
S 0,50 | 1,267 100009 1,120 8 2500 1,219 1,712 29,17 4861
60 0,1x | 0,435 160000 10 112 102 | 0,952 0,412 6,997 1864«
T 1,20 | 2,274 150000 1o 102 102 | 0,952 2,152 36,672  9167¢
80 0,40 | 1,097 120000 1,12¢ O S50 1.1o | 1,342 22,860 4572
Q0 0,3 | 0,97 190000 1o S 2500 1,210] 1,09 18,590 5887
102 0,15z | 0,567 160000 12 7 1,25 1,442 0,812 13,812 36820

.......

.......

_ .................................................. Htoro:-Y Txni=-54947 qac|
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Ilocnedosamenvrnocmse oeiicmeuu npu noozomosxe T3 na npoexmuposanue yexa (npooonsicenue)

5. Ha ocTtanbpHble eTanu B IpyIIe TPYyI0EMKOCTh onpeaensercs yepe3 kodGpgpuuueHt

NpPUBEICHUS, PACCUNTHIBAEMBIHN JIJISI KAXKIOW ICTAIIH,
Twm-x 1 = Twum-x komna x Knp |

rae Twm-Kk | — TpyJIOEMKOCTh 00pabOTKH pacCMaTpUBaEMO JIeTalId B MPOCKTHPYEMOM
nexe; Twm-x komnia - TpyJJ0€MKOCTb 00paOOTKHU KOMILJIEKCHOM AeTalu (JeTalu-
IPEICTaBUTENA) B IPOSKTUPYEMOM Liexe; Knp.l — KodhGHUIUEHT IpUBEACHUS
paccMaTpHBaeMOM I-i JIeTalIH.

KospdunpenT npuseneHus I-ii 1eTaau OnpeaeIseTcs Mo GopMyie

Knpi=Kmi XKcep | XKcn | xKmamep |

rae Km | — kodddunuent npuBenenus mo Mmacce (IpaBuibHee ObLIO OBl UCITOIH30BATh
ko2 UIMEHT TpuBeACHUS M0 00padaThIBAEMO IIJIOIIAU JETAJIU, HO OH KOPPEIUPYET C
BECOM JICTaJIM, KOTOPBIM MPUBOJNTCS B uepTexe AcTann);, Kcep | — kodrddumuenT
NPUBeJIeHUsA 10 CepUuiHOCTH (YeM OOJIbIIIE MporpaMmMa BhIITYCKa, TEM 00JIbIIIE BO3MOXKHOCTh
NPUMEHEHHUS CIIeIIUAIbHBIX MPUCITOCOOIECHUM, YMEHBIIAIOIMIMX BPpEMs HA YCTAHOBKY JI€TaIN);
Kcn i — ko3 dunmenT npuBeaeHns Mo CJI0KHOCTH 00paO0TKH, YUUTHIBAIOIIHI TpeOyeMyrO
TOYHOCTH U IIICPOXOBATOCTH 00pa0OTaHHOM ITOBEpXHOCTH;, Kmamep | — K03 PULIHEHT,
YUUTBHIBAIOIINUM BIMSIHUE MAPKHU 00padaTbiBaeMOro MaTepuaia Ha PeKUMbI pE3aHus, a
3HAYUT U HA OCHOBHOE BPEMSI.

Takux k03pHUITMEHTOB MOKET ObITh MHOTO, HO OOBIYHO IPUMEHSIOTCS NePBbIe TPH

ko3 uireHra.
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Ilocnedosamenvrnocmse oeiicmeuu npu noozomosxe T3 na npoexmuposanue yexa (npooonsicenue)

KoaduimeHT npuBeieHNs 0 Macce pacCUMThIBAeTCs Mo hopMyJie:

rae IMi — Bec paccMaTpuBaemoii I-i geranu; K —s3 m.
Mxomnn — Bec KOMIUIEKCHOM JeTanu (AeTaau-IIPEICTaBUTEIs). M m
KO MIIJI
TI1s1 KOMILL. Ne acca\ Kmj
; <
peramu - 0— (1 0.3 1
2 0,2 |0,76
3211 2,23
4 | 07 [1,76
/
1T Ne |Afacca Kmj < N Kcep / Cpen i ep \ Keyow |Knp | T ‘/ Tn
; LT ) KBAJIHT ~oxoxa)l MH
aeram - 0 —> 03 | 1 |30000 [ 1 2 I T [93” (@60
2 0,2 |0,76 | 25000 | 1,12 9 5 0,9 0,8 47,44 3100
3 |1 [2,23 (35000097 | 10 | 10 | 08 c@
4 0,7 |1,76 (22000 | 1,12 7 1,25 | 1,24 | 2,44 y 8323
5 |05 1,4 {20000 | 1,12 8 25 1 1,6 14,6 4867
6 |01 0,5 [32000 | 1 11 10 08 | 04 3,72 1984
7 1,2 | 2,5 [30000 | 1 10 10 0,8 2 18,6 |9300
8 |04 1.2 125000 | 1.12 9 5 09 |[1,21 [11,25 |4687
9 0,35 | 1,11 | 34000 | 0,97 8 2,5 1 1,08 |10,04 |5689
10 0,1 0,33 {33000 | 1 i L2510 12104 3,72 2046

HUroro: (54038 |




Ilocneoosamenvnocms oeiicmeuu npu noozomosxe T3 na npoekmuposanue uexa (npooo.dcenue)

Koy¢ppuyuenm npueedenuﬂ no cepuiinocmu Kcep | OTpEJIENAETCS B 3aBUCUMOCTH OT

OTHOLICHUA I‘O}IOBOI/I HpOI‘paMMBI BBIITYCKa KOMIIJICKCHOU AC€TaJIu K I‘OJIOBOI/I IMporpamMme

BBIMTyCKa paccMatpuBaeMoi I-it metamu (Nxomri/Ni):

cep

=(N

KOMILJI

IN;)”

rjie o — nmokasareisb crenenu; 0=0,15 1y 00bEKTOB JErKOro U CPEAHEr0 MAIIMHOCTPOCHHUS,

0=0,2 17151 00BEKTOB TSIKEJIOr0 MAIIMHOCTPOCHUs. J{JIs cpeiHero MaluHOCTPOEHM I
MOHO IPUMEHSATH CeAYoIre KO3PUIIMEHTHI:

* ecim (Nxkommmi/Ni)< 0,5, to Kcep i = 0,97;
« ecmu (Nxommmi/Ni)= 1,
« ecmu (Nxommmi/Ni)= 2,
« ecmu (Nxommi/Ni)= 4,
« ecmu (Nxommmi/Ni)= 8,

* eciu (Nxkommr/Ni)> 10, 1o Keep i = 1,37.

To Kcep 1 = 1,00;
To Kcep 1 =1,12;
To Kcep 1 =1,22,;
To Kcep 1 =1,28;

Ne acca >ij <'N ) Kcep
DA \LLIT
1 ) 0,3 1 [30000 | 1
2 0,2 |0,76 | 25000 | 1,12
3 |1 2,23 | 35000 | 0,97
B 0,7 |1,76 |22000 | 1,12
5 105 1,4 |20000 | 1,12
6 |01 0,5 |32000 | 1
7 1,2 | 2,5 [30000 | 1
8§ (04 1,2 |25000 | 1,12
9 0,35 | 1,11 |34000 | 0,97
10 0,1 0,33 | 33000 | 1

Kosgppuuuenm npuseoenusn no cnoxcrnocmu Kcn | yauTbIBaeT BIUSHHE TEXHOJIOTHYHOCTH
KOHCTPYKIIMU HA CTAHKOEMKOCTb 00Pa0OTKH WJIN TPYAOEMKOCTh COOpKH. B 001iem Buie

KOC—)(i)(bI/II_II/IeHT IMPpUBCACHUA 110 CIIOKHOCTH MOKHO IIPCACTABHUTb B BUAC IIPOU3BCACHUA

KO3(pPUIIMEHTOB, YUUTHIBAIOIINX 3aBUCUMOCTb TPYA0€MKOCTH MPUBOAUMOTO U3ACIUS U
0COOEHHOCTSIMU €70 KOHCTPYKIIUHU.
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Ilocnedosamenvnocms oeiicmeuu npu noocomosxe T3 na npoexmupoeanue yexa (npooo.ircenue)

JI71s1 OMHOPOIHBIX A€Tallel IPYIIIbl HAUOOJIEE CYLIECTBEHHLIMU TapaMeTpaMu Oy 1yT
TOYHOCTH U IHCPOXOBaTOCTB HOBerHOCTeﬁ JACTaJIn.
K x Kgi

cmi
KoadhduimeHTs TOUHOCTH U IEPOXOBATOCTH KT X KR
K K

i-it neranu ( K1) n xommrexcroit neranu (K7x) onpenensrores
u3 Tabnui. CpeaHsisi TOUHOCTh (CPEIHHI KBAJUTET)

onpeacIACTCA Kak CyMMa HOMCPOB KBAJIMTCTOB BCCX Ouamempaﬂbublx pa3sMCpoOB ACTAIN
JICJIEHHAS HA YHCJI0 YYTCHHBIX PasMCpPoOB. AHaJIOTUYHO onpecaAcIACTCA U CPCAHSASA

IIIEPOXOBATOCTD.

CpeaHui KBaJIUTET 6 i 8 11 12 13
Ky wn Ky, 1,3 1,2 1,1 1,0 0,9 0,8
CpenHsis IepOX0BATOCTh, Ra, MKM 20 10 5 2,5 1,25 0,63
wm Kp, 0,95 | 0,95 1,0 1,1 1,2 1,4

Kmj < N ) Kcep / Cpen X Illep 5] Kol
\ LT KBaJIUT/\ OXOB
1 [30000 | 1 2.5 1
0,76 | 25000 | 1,12 9 5 0,9
2,23 | 35000 | 0,97 10 10 0,8

6. [l pacuéra Tpy10EMKOCTH 00paOOTKH 3ar0TOBOK B MPOCKTUPYEMOM II€XE 3aIOTHACTCS
TabJInIla, B KOTOPOU B NMEPBOil CTPOKe YKA3hIBAIOTCS IAHHBIE O KOMILJIEKCHOM J1eTaJiu,
a B OCTAJIbHBIX — 00 00pabaThIBAEMBbIX. 36



Ilocneoosamenvnocms oelicmeuu npu noozomosxe T3 na npoexkmuposanue uexa (npooo.rcenue)

Tabmumal. Tpy10€MKOCTH onepaliii TEXHOJIOTHIECKOT0 IIPOIecca KOMILIEKCHOM JeTall

Neorre- | HaumenoBanue | IllTyuno- Mopzens I'abapuTe!
paumu oriepauu KaJIbKY /A1 CTaHKa Cranka
BpeMs
Twr.K.1,MHH
05 Toxapro- (34 ) 1132511 4015x1000x1500
peBOJIbBEpHast .
10 ToxapHo- 0,7 1132511 4015x1000x1500
peBOJIbBepHas
15 DpesepHast 2,7 6P12 2305x1950x2020
20 BepruxanpHo- 0,9 2H118 870x590x2080
CBEpIMIIBbHAS
25 [Tnocko- 1,6 ?Eﬁs— 915x785x2350
mTHQOBaNbHASL o 0
Uroro (:5%.)
S ———

TpymoeMkocTh 00pabOTKHI
OTHOH KOMILIICKCHOH JIeTaIl

(geTaJII/I-I[QegCTaBHTEJIﬂ) B

MPOEeKTHPYEMOM IIEXE
T'mr-K. KOMILI

Tabmuma2. Pacuér TpymoéMkocTi 00padOTKH B meXe ro0oBoi IIPorpaMMEI Beex JAeTatiel

JIJIs1 KOMILIIL.
neranu - 0—

MHH

x

Ne @,ij ('N ) Kcep / Cpen XIIIe;D Kiwu |Kip | T uJ Ty
s \ LT KBAQJIUT/\ OXOB M e
BECEETEE T IE 25 1 1 |9 @650)
2 0,2 |0,76 | 25000 | 1,12 9 5 09 | 0,8 J7.44 |3100
By 2,23 (35000 | 0,97 | 10 10 | 0,8 |CQ,73X16,1) KO392
4 0,7 |1,76 | 22000 | 1,12 7 125. ] 124 |28 =17 18323
5 (05 1,4 20000 | 1,12 8 25 | 1 |16 |14,6 |4867
6 |0,1 0,5 |32000 | 1 11 10 | 08 | 0,4 [3,72 [1984
7 1,2 | 2,5 [30000] 1 10 10- | 08 [ 2 188 [9300
g |04 |12 |2%00] 1.12 9 5 09 |1,21 |1125 |4687
9 0,35 | 1,11 | 34000 | 0,97 8 25 | 1 |1,08 |10,04 |5689
10 | 0,1 | 0,33]/33000| 1 7 125 | 1,2 |04 [3,72 [2046

Utoro: 54038 |
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Pacuér Tpy10€MKOCTH 00pabOTKH BCEX JAETAJICH B LIEXE

Pacuér o6mrero ko3¢ duimenTa IpuBeICHUS IS |-Moil TeTaJIu.

Knp | = Km | XKcep | XKcen |, eoe | — nomep oemanu (j =1 —10)

Tadmua-2. -‘Pacuér TpyaoémMrocTH 00 padoTKI ‘Beex AeTasleil B -Hexeq|
(Ha-yuacTike)-3a-1-roay

o | Becy | Ky | NY Keepi™ | Cpemay | IHep | Kenong™| Kupi@ | T5. 9 TNj,wacs

KT TIT KBAJIIT | OXOB( MITH
I 2n Ja ¥le h]e (1}e! 7 he 9 10u 1In
0o 0,35 | 12 | 150000 1o 11o Sa 1o 12 | 17,060 ----O
1o 0,350 1o | 150009 1o 112 S50 1o 1o | 17,062 42650
20 0,2c | 0,697 120000 1.12= O 50 .12 0,852 14,502 29000
30 1a | 2,017 180009 1o 10z 102 | 0,952 1,912 32,582 9774¢
4 0,7a | 1,582 110000 1,122 7o 1,250 1,443 2,552 43,50 7975¢
S0 0,50 | 1,267 100000 1.12< 8 2,52 1,212 L7122 29,1720 4861
60 0,1 | 0,437 160000 1o 112 102 | 0,953 0,412 6,992 1864«
T 1,2 | 2,275 150000 1o 10 102 | 0,953 2,152 36,672 9167¢
8 0,4c | 1,097 120000 1,122 O 50 .12 1.342| 22,862 45720
Q0 0,30 | 0.90] 190000 1o h{s 2,50 1,212 1,092 18,592 58870
1020 0,152 0,562 160000 1< 7 1.252 1,447 0,812 13,81 3682C
.............. _HTOIOEWIM:iI-Q-l?IIaCﬂ
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Ilocneoosamenvnocms oelicmeuu npu noozomosxe T3 na npoekmuposanue uexa (npooo.dcenue)

7. Ilocne onpenenenust kodhUuImeHTa NPUBEACHUS IS KaXKI0M AETalIM paCCUUTHIBACTCS
TPYIOEMKOCTh T'OJI0BOM MPOTpaMMBI [Tl Kaxkaou meranu B rpymme: TNi=TixNi. B
Ta0JIUIe TPYAOEMKOCTh T'OJ0BOM ITPOrpaMMbl yYKasbiBaeTcs B yacax. Eciu
TEXHOJIOTUYECKUN TTPOIECC COCTABIISICS HA KOMNAECKCHYIO 0emalb, TO TPYA0EMKOCTh
T'OJIOBOM MIPOTPAMMEI 0151 Heé He paccuumsléaemcsa v B 00y TPYT0EMKOCTh
obpaboTku paccmarpuBaemoii rpymmsl KTC ona He Bxoaur, T.e. B cronoue T Niy
KOMIUIEKCHOM JieTanu OyJeT MpoUepK.

8. TpynoeMKocTh 00pabOTKH TOJA0OBOM MPOrpaMMbl BCEX JETANICH B TPYIIEC PACCUUTHIBACTCS
KaK CyMMa TPYJOEMKOCTH roJ0BOM MporpaMmbl 11t Kaxkaou aetanu: TY NI=) TNI .

. Tadnnua-2. ‘PacuéT TpyaoéMKoCcTII'00paboTKU ‘BeceX AeTasteil B iexeq|

- (Ha-yuacTke)-3a-1-Toay

New | Becy | Kmi© | NY Keepi® | Cpemny | epy | Kenowi™| Kupi™ | T5, 4 Tj.aace

KT IIIT. KBAJIIT ' | OXOBL MITH

I 20 30 40 5 6 70 8o 9 10 11a
0 0,35 12 | 150000 1o 11 So 1= 1= 17,06  ---= 3
1o 0,350 12 | 150000 1o 11 5 1= 1o 17,062 42650
20 0,20 | 0,697 120000 1,120 o 5C 1,12 | 0,852 14,505 29002
30 1o | 2,015 18000 1o 102 100 | 0,952 1,912 32,582 97740
4 0,7a | 1,587 110000 1,120 7o 1.25% 1,447 2,552 43,50 79750
5 0,5z | 1,265 100000 1,120 8 2,50 1,212 1,712 29,172 4861%
6 0,1 | 0,435 160000 1o 112 102 | 0,952 0,412 6,99% 1864=
i 1,2 | 2,274 150000 12 102 102 | 0,952 2,152 36,672 9167%
8 0,40 | 1,097 120000 1.120 o 5¢ 1,12 1,342 22,860 45720
O 0,3x | 0.92] 190000 1= 8 252 1,212 1,092 18,592 5887
10200 0,150 | 0,562 160000 1o 7o 1.25% 1,44 0,812 13,810 36820

S T A OO0 ALAC v Utoro:-Y Tni="34947 1ac 39




Ilocneoosamenvnocms oelicmeuu npu noozomosxe T3 na npoekmuposanue uexa (npooo.dcenue)

9. AHaJIOTHYHO MPEBIYIINM ITYHKTaM PACCUYUTHIBAETCA TPYIOEMKOCTb ISl OCTAIbHBIX
CPYII AETAJIEN.

10. Ecu kaxknas rpynmna aerajed oOpadaTbIBAETCS TOJBKO HA OTAEJIbHOM Y4aCTKe B
1[E€XE, TO JAIBHEUIINN PACYET KOJIMYECTBA CTAHKOB HA KAXKJIOM YYACTKE BEJIETCS 110
TPYJAOEMKOCTH TOJ0BOM MTPOrpaMMbl BCeX JeTaliei ToyibKo B 3Toil rpynme TY NI .

3akonueH pazaen |l. Ilpoekmuposanue no npueedennoit npozpamme (y nero 10 myHKTOB).

IIl. IIpoekmuposanue no ycnoenoit npozpamme BeACTCS MPU MPUKUTOUYHOM
(mpuOM3UTEILHOM) pacueTe. Bee neranu pa3ouBaroTCs Ha TPYIbl KOHCTPYKTHBHO-
TEXHOJIOTHYECKOTO CXOJICTBA, B KAXKIOM I'PyIIIie BLIOMPACTCS] KOMIUIEKCHAS JIETab
(meTanp-npeIcTaBUTEND), AJIs1 HE€ COCTABIISIETCS MOIPOOHBIN TEXMPOIIECC, a
TPYJIOEMKOCTh OCTaJIbHBIX JIeTajiei B IpyIIe cuutaercs oguHakoBon (Knp 1 =1).

IV, JIns ipuku109HOr0 (YKPYITHEHHOI'0) pacueTra MOXKET ObITh HPOeKmMuUupoeanue no
mexHuKko-IxkoHomuueckum nokazamenam (TIII). Pacuet mo TOII moxer
MPOU3BOAUTHCS B CTOMMOCTHOM BBIPXKEHHH (BBIIIYCK IPOAYKIMH B FOJ\ B Py0/IsiX Ha
OJIMH CTAHOK, Ha OJHOT0 pabouero, Ha OJUH KBaAPATHBIA METP MPOU3BOICTBEHHOMN
IJIOIIAU U T. I1.), B BECOBOM (BBIITYCK MPOAYKIIMH B KHJIOTPAMMAaX C 0JHOTO
KBAa/IPATHOI0 MeTpa NMPOM3BOJACTBEHHOI IJIOIIAAU, C OJHOTO CTaHKa U T. I1.), B
HaTypaJIbHOM BbIpakKeHUH (IITYK ¢ 1KB.M, C OJHOTO CTaHKa U T. II.).
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PEKUM PABOTBI U ®OH/IbI BPEMEHH

PEKUM PABOTBHI U ®OH/AIbI BPEMEHHA

[Tox pexxnumMom pabOThl HOHUMAETCS KOJIUYECTBO padOUMX THEH B IOy, KOJTUYECTBO
CMEH B CYTKH, JUIMTEIBHOCTh pabo4el cMeHbI B yacax. Paznuyator cienytromue GoH bl
BPEMCHU:

1. Kanenoapnwiii — Fxan=365 nueiix24 yaca=8760 yacos.

2. Homunansnuotii (pesicummbiii) — CKOJIBKO MOXKET paboTaTh 000PYI0BaHHE MTPH
3aJJaHHOM PEeKUMeE pabOoThI O€3 ydyeTa peMOHTa:
*  Fam=[365-(52+8)]x7xm-56x1xm,

rae 365 — 4ucino JHEH B TOAY; 52 — KOJWYECTBO BBIXOAHBIX B TOAY; 8 — KOJTUYECTBO
Npa3AHUYHBIX JHEW; 7 — NPOJOJLKUTEIBHOCTh pab0vYell CMEHBI, B yacax; M — YUCIO0 CMEH B
CYyTKH; 56 — 4HCIIO THEW nepe]l BBIXOJHBIMU C COKpallleHHOM Ha 1 yac paboueil CMEHOI.

[Tpu omHocMenHoM pabote (M=1) Ful= 2070 gacoB, npu AByXCMeHHOH paboTe FH2=
4140 yacoB, mpu TpexcMeHHol padote FH3= 6210 yacos.

3. /leitcmeumenvhuiit (3ghghekmuesnuwtit, it pacuemmunstit) GOHI BPEMEHU — CKOJIBKO
JIOJKHO paboTaTh 000pY1I0BAaHUE MPU 33TAHHOM PEKUME PA0OTHI € YUETOM IJIAHOBO-
npeaynpeauTebHOr0 PeEMOHTA U OCMOTPOB (aBapUMHBINA PEMOHT B pacueT HE BXOIUT)

Fa m=Fua mx(1-p/100 %) = Fa mxKo ,

rj€ P — noTepsi BpEMEHU Ha MIaHOBO-MIPEAYNPEAUTEIbHBIE PEMOHTHI U OCMOTPHI, %0;
Ko — k03 puiiveHT, yuuThIBatOIINi NOTEPU BPEMEHH Ha IIJIAHOBO-TIPEAYIPEIUTEIIHHbIC
PEMOHTHI U OCMOTPHI.
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PEJKHM PABOTHI H @®OH/IbI BPEMEHH (npooonsicenue)

ITorepu BpeMeHH Ha NIIAHOBO-IPEAYIPEAUTEIILHBIE PEMOHTBI U OCMOTPBI 3aBUCAT OT

KOJMYECTBA CMEH B CYTKax (4eM OOJIbIlIe KOJIMYECTBO CMEH, TEM CIIOKHEE OPraHn30BaTh
PEMOHT 0€3 OCTaHOBKH 000PYI0BaHUsI), OT CJIOKHOCTH 000pYI0BaHUS U €ro Beca. s

CTaHKOB 10 |1-i1 kaTeropuu peMOHTHOM CJIOKHOCTHU (Harpumep, TOKapHbI cTaHok 1K62)

JIEUCTBYIOT CJIEAYIONIAE HOPMBI:

e mpum=1 p=2%, Ko=0,98, Fnal=2030u;
e mpum=2 p=3%, Ko=0,97, Fa2=4015u;
« mpum=3 p=4%, Ko=0,96, Fn3=5960 u.

JIist npyrux BUJ0OB 000pYI0BaHUS ICMCTBUTENBHBIN TOJI0BOM (POHT BpeMEHU

(YKpYIHEHO) NPUBOAUTCS B TaOJIHUIIE.

JlelficTBUTEIBHEIN TOAOBOH (DOHI BpeMeHH PadoThI-000pyI0BaHUAY|

Bup-o00opyaoBaHHAD Pexum-paboTel, 4.l
1 -cmeHal 2 -cMEeHBIC 3 -CMEHBIC

MPC-go-10-1 2040 40600 6060
MPC-o1-10-T-m0-100-1 2000 39850 59450
MP C-¢-iporpaMMHBIM - yIIpaBIeHHeM 1010 -1 ----1 3890o 57750
MPC-cII¥V-o1-10T-m0-100 1 ----1J 38100 56500
ATrperarHbele CTaHKHD ----1J 40150 5990
Pabdodee-mecTo-cOOpITHKA + 2050 4080 6085T
C-'MEXaHH3HPOBAaHHBIM - IIPHCIIOCO OJIeHHEMT

Padodee-mecTO -cOOpPIMHKA + 2070o 4140 6210C
De3-MeXaHH3HPOBAHHOTO - IIPHCIIOCOOIeHHAT

L1l

ggoggodogdgd

a
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PEJKHM PABOTHI H @®OH/IbI BPEMEHH (npooonsicenue)

['onoBOM IEUCTBUTENBHBIN (POHI BPpeMeHH PadoThl pado4ero 3aBUCUT OT

IMPpOAOJIZKUTCIbHOCTH pa60qeﬁ HCACIIN, ITPOAOJIKUTCIIBHOCTH OTIIYCKA U ITOTCPb BPCMCHU

Ha 00JIe3HU (B CpETHEM HA OJIHOTO 4esloBeka). Cunrtaercs, 4To pabounil 10JKEeH padboTaTh

TOJIBKO B OJIHY CMEHY, II03TOMY B 0003HaYECHHUU KOJUYSCTBO CMEH OTCyTCTBYET (F11 p).

['ogoBoii-IelCTBUTEIBHBIN -QOHI BpeMEeHH Pad0THI padouero £,

Hp OJOIIZKHTEIIbHOCTB

Paboueli-HegenH, .0

DCHDEHDTD'DTH}'CKE{:'

JleHCTBHTENLHEBIH" TOI0BOH (DOHT +
BpeMeHH padoTheI-padodero, 4.0

JHHO
410 150 18600
410 18 18400
410 2410 18200
360 240 16100
360 361 15200
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PACYET PABMEPA ITAPTHUU JETAJIEH U TAKTA BbIITYCKA
8. PACUET PABMEPA ITAPTUM JIETAJIEM 1 TAKTA BBIITYCKA

JIJ14 yCII0BUK CEPUMHOTO U MEJIKOCEPUMHOTO MPOU3BOJICTBA I'OJI0Bas IIporpamma
BBIITYCKa U3JIEIUS HE BBINIOIHAETCS BCS Cpa3y, a pa3ouBaercs Ha naptuu. [lapmus
oemasneii (N)— 3TO KOJUYICCTBO JICTAICH, O/THOBPEMEHHO 3aIlyCKaeMbIX B MPOU3BO/ICTBO.
Pa30uBka Ha MapThKU OOBSICHIETCS TEM, YTO 3aKa3YMKY YaCTO HE HY>KHA Cpa3y BCsS rO0Bas
nporpaMma, a He00X0AMMO PABHOMEPHOE MOCTYIICHUE 3aKA3aHHbIX u3Aeaui. pyrum
(aKTOpPOM SIBJISIETCS] yMEHbIIIEHHE He3aBEePIIEHHOI0 MPOU3BOACTBA: €CJIM HEOOXO0INUMO
coopath, Hanpumep, 1000 peaykropos, To uzrorosneHue 1000 BamoB Nel He mO3BOIUT
coOpaTh HU OJTHOTO PEAYKTOpA JI0 TEX IMOP, TOKa HE OyJET B HAJTMYUU XOTS Obl OHOTO
KOMIUIEKTa. PasMep nmaptun AeTanen BiavsIEeT:

1. Ha npouszsoodumenbHocms npoyecca u €ro cebecmoumocms 3a CYeT J1I0JIU BPEMEHHU
MOATOTOBUTEJbHO-3aAKIIYUTEIbHBIX padoT (T1.3. — MOATOTOBUTEILHO-
3aKJII0YHUTEIbHOE BPpeMsi) Ha OJJHO U3JICIIHE

turr.-x.= toor + Tz /N,
rae t,. . - IITy4YHO-KaNbKYJSIIMOHHOE BpEeMs Ha TEXHOJIOTUYECKYIO onepanuo; t —
MITYYHOE BpEeMs Ha TEXHOJIOTHUCCKYIO OIICpaIlMio; N — pa3Mep MmapTuH aetancii. Uem

GoJIblIIe pa3Mep MapTHH, TeM MeHblue (T, -k.
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PACYET PABMEPA ITAPTHH JIETAJIEH H TAKTA BBIITYCKA (npodonscenue)

IoAroTOBUTEIBHO-3aAKIIOYUTEIbHOE BpeMs (T11.3.) — 3TO BpeMs /TSI BBITTOJTHCHHS
paboT 1o MOArOTOBKE K 00paboTKe AeTalieit Ha pabodyem MecTe. B 3To BpeMsi BXOIUT:

1. BpeMs Ha moJTyYeHHe 3alaHMsl Y MacTepa ydacTKa (onepaiMoHHON KapThl C 3CKU30M
JI€TaJIi U OMMMCAHUEM ITOCIIEI0BATEILHOCTH 00Pa0OTKM);
2. BpeMsI Ha O3HAKOMJICHHE C 3aIaHHUEM;
3. BpeMs Ha MoJIy4YeHHe He0OOX0AMMbIX PeKYIIUX U U3MEePUTEIbHbIX HHCTPYMEHTOB,
TEXHOJOTMYECKOM OCHACTKU B HHCTPYMEHTAJIbHOU KJ1aJ10BOK;
4. BpeMs Ha 10CTAaBKY TPpeOyeMbIX 3ar0TOBOK K padoyeMy MecTy (ITpU HELIEHTPAIM30BAHHOM
JIOCTaBKE 3ar0TOBOK);
5. BpeMs Ha yCTAHOBKY Ha CTAHKe TpPedyeMbIX NPUCIOCO0JIeHUI 1 BEIBEPKY UX;
6. BpeMs Ha YCTAHOBKY HAa CTAHKe TPe0yeMbIX Pe:KyIIMX HHCTPYMEHTOB, HACTPOWKY Ha
TpeOyemMbie pa3Mepbl pU 00padOTKE ABYX — TPEX MPOOHBIX AeTanei (1mpu 00paboTKe MapTUH
neTanen);
7. BpeMs Ha cAavy 00padOTaHHBIX JeTajIel;
8. BpeMsi Ha yOOPKY CTAHKA OT CTPYKKH,;
9. BpeMs Ha CHAITHE NMPUCIOCO0JIeHUI M PeKYIIIUX HHCTPYMEHTOB CO CTaHKa (€CJIM HE
OyIyT MCHOJIb30BaThCS B CIEAYIOIIECH paboyeil CMEHE) U cayy B MHCTPYMEHTAIBHYIO
KJIAJIOBYIO.

OOBIYHO TOATOTOBUTEIBHO-3aKIIOUUTENBbHOE BpeMsi cocTaBisieT oT 10 no 40 MunyT B
3aBUCUMOCTH OT TOYHOCTH U CJI0KHOCTH 00pa0OTKH, CJI0KHOCTH BBIBEPKHU MPUCTIOCOOICHUI
Y HAaCTPOWMKH Ha pa3Mephl, KOJUUYECTBA MEPEXOJIOB B ONECPAIINH. 45



PACYET PABMEPA ITAPTHH JIETAJIEH H TAKTA BBIITYCKA (npodonscenue)

2. Pazmep mapTum BIUAET TAKKE HA GeIUUUHY NIOUWLAOU Yexa: YeM OOJIbIIe MapTHsl, TEM
OoJIbIlIe MecTa TPeOYyeTCs I CKIaIUpOBaHUsI.

3. Ha cebecTonMOCTbh NPOAYKIIUU YEPE3 He3asepuieHHoe nPpou300Cmeo: ueM O0JblIe
napTusi, TeM OOJbIIE HE3aBEPIICHHOE MPOU3BOJICTBO, TEM BBIIIE CEOECTOMMOCTD MPOYKIIUH.
Yewm 00J1bIlI€ CTOMMOCTH MAaTEPHUAIIOB U MOJy (PadbpUKaToB, TeM OOJbIIE BIUSHUE
HE3aBEPILIEHHOTO MPOU3BOJICTBA HA CEOECTOMMOCTD MPOAYKIHUU.

Pa3mep mapTum aeraje pacCUuThIBaeTCs Mo GopmyJie

Nn=NxTf/F @),

rae N —pasmep naptuu Ageranei, mr.; N — rogoBas nporpamMma U3roTOBJIECHHS BCEX
AeTanel Bcex rpymm, mrT.; F — aucno pabouunx mHel B roay; f — urcmo mHel 3amaca XxpaHeHUS
JeTajieit mepe COOpPKOH.

N /F — nHeBHas mporpaMMa BBITTyCKa, IT. Yncio aHel 3amaca xpanenus f = 2...12.

Yacro pazMep NapTUM PaCCUUTHIBAETCS TAK, YTOOBI 00ECTIEUNTh pabOTy HA MEePBOH
onepamnum B TeueHUe 2-6 cMeH (0T OJHOTO J0 3-X JAHEN 0e3 mepeHacTpONKU 000pyA0BaHNs).

3a 1 cmeny moeT ObITh 0O0paboTano N, ., 3aroToBOK:

n
3a K cmen (2-6 cmeH ) moxeT ObITh 00padotano Ny, 3arotoBok: Ny, =N

r.e. N =N

lem

tey = 7 9acx60 vun /T orep (LITYK);

x K (urryx),

lecMm

Kcem (I-HT) 46



PACYET PASMEPA ITAPTHH JIETAJIEH H TAKTA BBIITYCKA (npodonsicenue)

YeMm Oouiblie pa3zMepsl geTanu (00JbIe TpeOyeTcs MecTa I XpaHEHHMs ), YeM 10POo:Ke
MaTepMaJl U u3rotosjicHue (O0JbIIe TpeOyeTcs IeHer, 00Iblle OTAaBaTh 10 KPEeaUTaMm),
TeM MeHbIlle YCTaHaBJIMBACTCS YMCJIO0 JIHEel 3amaca XpaHeHus JeTajieil nepes cOOpKoi
(mis oosraHOrO TIpom3BoacTBa f=2...5). Ha npaktuke f=0,5...60 quet.

JI711 TOTOYHOTO MPOM3BOACTBA XAPAKTEPHBIM SIBJISIETCS TAKT 3aIlYCKA U TAKT BbINIYCKA
t3:|:11 m /Nsan ,
rae {3 — Taxr 3aITyCKa, FJI M — nercTBUTENbHBIN (DOHJT BpEMEHU 000pYI0BAHUS IS

COOTBETCTBYIOIIEH cMeHHOCTH pabotel M, N3am — mporpamma 3amycka 3aroToBok.
AHAJIOTUYHO OTMPENIENICTCS U TaKT BBITyCKa

ts= F)I m /Nebmn :

rae NBsim — mporpamma Beimycka meTanei.

B cBs3u ¢ Hen30exHbIM nosiBiieHneM Opaka (ot 0,05% 10 3%) nmporpamma 3amycka
N0JIZKHA OBITH 00JIbIIIE MPOrPaMMBbI BBINIYCKA Ha COOTBETCTBYIOIIYIO JOJIO.
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PACYET IOTPEBHOI'O KOJIMYECTBA OBOPYJAOBAHUA U PABOUYUX MECT

10. PACYET INIOTPEBHOI'O KOJIMYECTBA OBOPYJIOBAHUSA U PABOYUX
MECT

1. B ycji0BHSIX MaCCOBOI0 M KPYITHOCEPUHAHOTO NMPOU3BOACTBA NPU HEMOTOYHOM
(GopMme opraHu3zanuu U3roTOBJICHMS:

1. CocraBisieTcss MOAPOOHBIH TEXMPOUECC IS KAXIOW JIETaJIH.

2. Jlyns kama0u onepaumu OnpeneisieTcss MOAe b CTAHKA U IITY4YHO-
KAJbKYJISIIIMOHHOE BpeMs (711 MaCCOBOT'O MTPOU3BOJICTBA — IITYYHOE).

3. Onepanum, T71€ UCTIOJIb3YIOTCSI CTAHKW OJHOUN MOJICNIH, TPYNIMPYIOTCH (B KaUeCTBE
npumMepa cM. Tabi. 10.1, 3-i ctonbelr) U pacCUUTHIBACTCS CYMMApHOE IITY4YHO-
KJIBKYJISIIIMOHHOE BPEMSI JIJISI BCEH TPYIINbI ONepaliiii 1jisd OJJHOM JieTanu (4-i1 ctonoenr), 1
T'OJIOBBIX MPOrpaMM KaXKa0M aeTaiu (6-it cToa0elr) u roJoBoM MporpaMMbl Beex aetaneit (7-i
crojober).

Ha peanpHOM ITpOU3BOACTBE ISl PA3HbIX JAeTaJell TeXnpouecchbl MOTYT UMETh PA3HYI0
MOCJIeI0BATEJILHOCTD ONepaluid ¥ UCIO0JIb3yeMoro odopyaoBanus. [loaTtoMy nist paznsix
NETAIEH 0OUHAKOBblE HOMEPA ONEPAayuil MOTYT COOTBETCTBOBATH PA3HHIM MOOENAM
06opyoosanusa v BujiaMm oopadotku. Hanpumep, aist Bana Ne 1 onepartust Ne 3
BBITIOJIHSIETCA Ha (hpe3epHOM cTaHke 6HE2, a mist Basta Ne 2 onepanst Ne 3 BBIIOJHSAETCS HA
BEPTUKAIBHO-CBEPJIMIIBHOM cTaHke 2125 (2-i1, 3-i1 1 1-i1 cTon0e1 COOTBETCTBEHHO).
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PACYET IOTPEBHOI'O KOJIMYECTBA OBOPYJAOBAHUA U PABOUYUX MECT

Onepanumu, T71¢ UCTIOIB3YIOTCS CTAHKW OJHOM MOJIENH, IPYNNUPYIOTCHA (B Ka4eCTBE IPUMEPA CM.
Tabm. 3-i1 cToJIOCI) U PACCUMTHIBAECTCS CYMMAapPHOE MITYYHO-KAIbKYJISAIIMOHHOE BPEMS JIJIsl BCEH TPYMIIbI
omnepanui s OJJHOM AeTanu (4-i cTonoen), 11 roJ0BbIX MporpaMM Kaxon aetanu (6-i croiden) u

roJIOBOM mporpaMmsl Bcex Aetaiei (7-i cronoen).

s paznvix neraneut oounakoevie Homepa onepayuii MOLYT COOTBETCTBOBATh PA3HbIM
Mooensam 000pyoosanus WM Bugam oopadotku. B npuBenéuHom npumepe i Bajaa Nel Ha
onepamusix Ne 1, 2, 5 u 7 ucnonwzyercs cranok 16K20, a n1sa Basa Ne2 Ha oneparusx Ne 2

ucroiab3yercs ctanok 6H82, a ne 16K20, kak mis Bana Nel (2-#, 3-if u 1-i cTonber
cooTBeTCTBEHHO). J{is Basia Ne 1 onepanust Ne 3 BeinoHseTcst Ha ppesepHoM ctanke 6H82, a

1 BaJjia Ne 2 onepanust No 3 BBITOJIHSIETCS] HA BEPTUKAIbHO-CBEPJIMIILHOM CTaHke 2125.

< CyMMHpOBaHHE " Tpymoem-
INTYYHO- ) KOCTBY|
“_éc KaTbKyTATHOHHO- | [omoBasd- TPKS';?EM roaosoHy
% ’g Howmepa- o BpeMeHH"| mpo- r‘o,:[olaol[ﬂ[ Iporpam-
E = omnepa- Iy -x "ONIEpAIHH-C* | TrpaMMa- OrDAM- MBI -1
= = ITHHT HCIIOJIb30BaHHEM - | JeTallH,- porp cTaHKa.¥
o oz N N MBI IeTalH,
S 5 2 OHOH H- TOH EEe" IIT.2 NEHD T x. o
=l z = MOJEIH CTaHKa, " MHHY
= T MHHT (@]
1T 20 3o 41 50 ()] T
Ban-Neld 12,570 2+1.2+3.3+4=112| 100002 110000z
204 R : : 0]
16K20 Bam-Ne2O 1.4,50 2.4+3.1+8=1350 | 20000C 270000 380000
Ban-NelT 3,60 4,2+5,1=9_30 10000 93000z
20 = . ; = 2 [0}
OHE Ban-Ne2o 2,70 5+2.6=7.60 20000z 152000 45000
Nelo 0] 0] 0] o]
21250 Bam-Nel 4 1.3 10000 13000 730000
Bam-Ne2T 5,80 0,8+2.2=30 20000z 60000
Oof1mas TpyJ0EMKOCTh TOJOBOH TIPOTPAMMBI‘BCEX -AeTaneHy 11633.3340 11633.33-
1'-PZL"-f'-1:|:r'1'_-1:.II e (8]
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PACYET IIOTPEBHOI'O KO/THYECTBA OBOPY/IOBAHHA H PABOYUX MECT (npooonsicenue)

4. PaccynTrIBaeTCsI KOJIMYECTBO CTAHKOB KaKJIOU MOJIEITN

Cp = TN mr.-x. cranka / FIL m ,

rae TN wr.-k. cranka — TPYAOEMKOCTb 00paOOTKH rOJI0BOM MPOrpaMMBbl BCEX JIeTaleh Ha
JAHHOW MOJEIM CTaHKa, 4.; Fnm — neficTBUTENbHBIN TO10BOM (DOHT BPEMEHU PAOOTHI
000pyI0BaHUS MPU COOTBETCTBYIOIIEM KOJIMYECTBE CMEH M B CYTKH, Y.

5. IlpunumaeTcs TpedyemMoe KOJIMYECTBO CTaHKOB CTIp , KOTOPOE JOIKHO OBITh
LEJIBIM YUCIIOM.

[Ipu okpyriieHUU 10 OJIM>KaKIIero MEHBIIEro 1EJI0ro Yncia nepepadorka Ha OAuH
CTAaHOK He J0JI:kHA npeBbimath 10 %0.

Hanpumep, nipu Cp=10,9 mt. MoxHO B3sTh (TipuHATh) Crip=10 cTaHKOB, U
nepepadboTka coctaBuT 9 %. [Ipu Cp=35,6 mT. He0OX0AUMO B3Th CTIp=6 CTaHKOB, T. K.
npu Crp=5 crankoB nepepadotka coctaBut (0,6/5)x100 % = 12 %, 4yT0o HETOMYyCTHUMO.

IlepepadoTka 0OBIYHO KOMIIEHCUPYETCS 3a CUET YBEJIMUEHHS PEKMMOB pe3aHusl, 1
B [IEPBYI0 OUEPE/Ib 32 CUET YBEIUUCHUS 110J1a4l (OHA MEHBIIIEC BIUSIET HA CTOMKOCTh
WHCTPYMEHTA [0 CPABHEHUIO CO CKOPOCTHIO PE3aHUsl) IIPY YBEIIMUYECHUM painyca
OKPYTJICHUSI PEXKYIIEH KPOMKHU pe3lia JJIsl COXpaHEHUs TpeOyeMOol IepOXOBATOCTH
MMOBEPXHOCTHU. ECIM 3TOr0 HEAOCTATOYHO, TO YBEJIIMYMBAIOT CKOPOCTh PE3aHUA, HO 3TO
MPUBEAET K YMEHBIIICHUIO CTOMKOCTA UHCTPYMEHTA.

OnTtuManbHbli K03 dunuenT 3arpys3ku odopynoBanus (K3= Cp /Crp) cocTaBiser
0,9...0,95.
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PACYET IIOTPEBEHOI' O KOTHYECTBA ObOPY/JOBAHHUA H PABOYUX MECT (npodonsicenue)

2. B ycJIOBUSIX €IMHUYHOIO U MEJIKOCEPUIHOI0 MPOU3BOACTBA PACUYET BEACTCS IO
KOMILJIEKCHOU NE€TAJIMH.

1. 'pynnupyrorcsi onepanmu, r1€ NCIOJIb3YETCA OAHA U TA 2Ke MOAeJb CTaHKa. [
KKJI0M MOJIeJIM CTAHKA PACCUUTHIBAETCS TPYJ0EMKOCTh OOPA0OTKH KOMILJIEKCHOMN

neranu lmT.-k. Moa.cTaHKa, MUH.
2. Onpenenserca Ko3QPUIUEHT UCTIOIB30BaHUS JAHHOW MOACIN 000py10BaHUS

Omoo.cranka= Lmr.-k. mon.cranka / TIIIT.-K.KOMHJI C

rae | wr.-k.komm1. — obmmas TPYJIOEMKOCTh OJTHOW ACTAU-TIpeicTaBuTEIs], MUH. CymMma
Olmoo.cranka JIOJDKHA OBITH MPUMEPHO paBHA 1 (X0moo.cranka~1).
Tpy10EMKOCTB OIepayi TEXHOJIOTHYECKOT O TPOIECCA KOMILICKCHOU AeTaIu

Noore- | Hanmenosanue | LltyuHo- Mozens ["abapuTsr ;3= 3,4+0,7 /9,3=
paLuH orepaIuu KaJIbKyJIsLl CTaHKa Cranka =4,1/9.3 = 0,44,
BpeMsi
TuT.K.1,MHuH
05 ToxapHo- @ 1732511 | |4015x1000x1500 a,p,=2,7/9,3=0,29.
peBOJIbBEPHAs St
10 ToxkapHo- 0,7 1132511 4015x1000x1500
pEeBOJIbBEpHAs OQsrri1s = 0,9/9,3 - 0,097.
15 DpesepHas 2:f 6P12 2305x1950x2020
20 BepTukansHo- 0,9 2H118 870x590x2080
caeppnunbuaa Q35710 = 1,6/9,3=0,17.
25 [nocKo- 1,6 JETI0 | 915x785x2350
H
E::?:)m = 9.3 ZaMOO.CTaHKa: 0’997 =1

— o1




PACYET IIOTPEBEHOI' O KOTHYECTBA ObOPY/JOBAHHUA H PABOYUX MECT (npodonsicenue)

3. PaccuutsiBaeTcs 00111€€ KOJUUYECTBO CTAHKOB € OKPYIJIEHHEM 10 AeCATHIX 3HAK I10CIIe
3aIITON

Cp = TN IHT.-K./ Fﬂm ,

riae 73N mr.-k. — TPYJ0EMKOCTh 00pabOTKH TOI0BOM MporpaMMbl BCeX JieTaliel B TpyIIIe, U,

Fxm — neficTBUTENbHBIN T010BOM POHI BpEMEHHU padOThl 000PYA0BaHUS PU
COOTBETCTBYIOIIIEM KOJIMYECTBE CMEH M B CYTKH, Y.

4. PaccunTeIBaeTCSI KOJIUYECTBO CTAHKOB KAXXKIOU MOJIEITHN

Cpmoo.CTaHKa: Cp X Olmod.cTanka .

5. OnpenenseTcss NPUHATOE KOJMYECTBO CTAHKOB Kaxkmaoi Moaeau (Crp moo.cranka) J10
1eJI0r0 YHUCJIa ¢ y4eToM jJonmyctumoit nepepadbotku 10 %.

6. PaccuutkiBaeTcs 06mee IMPUHATOC KOJIMYCCTBO CTAHKOB KaK CyMMa IIPHUHATOIO
KOJINYCCTBA CTAHKOB K&)K,Z[Oﬁ MOJICJIN

Cnp 06w = 2 Cnp MO00.CTAHKA
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PACYET IIOTPEBHOI'O KOJTHYECTBA OBOPY/IOBAHHA H PABOYUX MECT (npodonicenue)

3. IJIl IOTOYHOT0 MPOU3BOJACTBA PACUET KOJUYECTBA CTAHKOB BEJIETCS 0 KaXKI0H
OTEpaluy MO MTYYHOMY BPEMEHHU U YEPE3 TAKT 3AIMYyCKA!

Cp: twr / Tsan

IIepen pacyeTomM KOJIMYECTBA CTAHKOB MPU MOTOYHOM NPOU3BOIACTBE TEXITPOLIECC
HEO0OXOJIMMO CUHXPOHU3UPOBATh. CUHXPOHUZAWUA MEXnPOyecca — ITO BEIpABHUBAHUE
IJIATEJIbHOCTH OIlEpalvil 10 BEIIMYUHbBL, pABHOW UM KPATHOU TAKTY.

[Tocne cocTaBiieHUs: TEXITPOIIECCA U €r0 HOPMHUPOBAHUS OOBIYHO JITTUTEIBHOCTD ONepaIiuit
paznuuHa. B aToMm ciiydae 000pyI0BaHUE, I]1€ BHIMOIHSIOTCS ONEPAIMU C MaJIbIM
IITY4YHBIM BpEeMEHEM, OyJIeT TPOCTauBaTh, OKKUIasi OUEPEIHYIO I€Tab.

Cnoco0bI CHHXPOHM3ALMY TeXNpolecca:
1. TleperpynnupoBKa Mepexo0B 10 ONICPaLIHIM.

Texnpouecc Nel: ; 5> 3 4 5
Onepanus 1 (pezepHO-IICHTPOBATBHAS) /

1. ®pezepoBaTh TOPUHI 1 1 5 ONHOBPEMEHHO.

t =2 MHUH.

Onepanust 2 (ToKkapHas)

1. OOTOYNTH MOBEPXHOCTH 2.
t,.= 1 mun.

Onepanusi 3 (TokapHas)

1. OOTOYNTDH MOBEPXHOCTH 3.
2. O0TOYUTH MOBEPXHOCTH 4.

t,.=1+2 =3 MuH.
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PACYET IIOTPEBHOI'O KOJTHYECTBA OBOPY/IOBAHHA H PABOYUX MECT (npodonicenue)

B Texnpouecce Nel 1iuTeabsHOCT onepanuii pazauyHa. YToObl BEIPOBHATH IJIUTEIIBHOCT,
MOXHO nepexoa Nel u3 3-i onepanuu nepeHecTyd BO BTOPYIO Oolepanuio. Torjaa HOBbIU
Texmnpolecc OyAeT UMETh OJIMHAKOBYO MPOJOHKUTENBHOCTD onepauuid (1, =2 MHUH) U
TAaKT MO>KHO MPHUHATH PABHBIM JIBYM MUHYTaM.

Texnpouecc Ne?

Onepanus 1 (pezepHO-IICHTPOBATBHAS) 1 2 3 - 5
1. ®pezepoBath TOPLHI 1 1 5 ONHOBPEMEHHO. X

t..= 2 MuH.

Onepanust 2 (TokapHas)
1. O0TOYUTH MOBEPXHOCTH 2.

2. O0TOYUTD MOBEPXHOCTH 3.

t .= 2 MuH.
Onepanust 3 (TokapHas)
1. O0TOUNTH TOBEPXHOCTH 4.

t,, = 2 MUH.
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PACYET IIOTPEEHOI'O KOJIHYECTBA OFOPY/[OBAHHA H PABOYHX MECT (npodonsicenue)
Cnocobvi CUHXPOHU3AUUU MeXnpoyecca (NP0 ceHUe):.

2. I3MeHeHue pexuMoB pe3anus. [Ipexe Bcero yenuueHue nojaauu S. YtoOwl He
YBEIMYHIIACH IIEPOXOBATOCTH MOYKHO YBEIIMYUTH paauyc rnpu Bepimae R (r)/, HO 31O
NPUBEIET K YBEIMUYEHUIO CUJIBI pEe3aHUsl, a 3HaUuT yrpyrout nepopmaruu cucremsl CITA/L,

3. IlpuMeHeHue Ha TUMUTHPYIOIIUX OMeparusX (¢ OOIbIINM t ) HHCTPYMEeHTATIbHBIX
MaTepuasoB ¢ 00Jb1IeH H3HOCOCTOMKOCTBIO, UTO IO3BOJIAET YBEJIUYUTH CKOPOCTH
pe3anus V.

4. IlpumMeHeHne Ha TUMUTUPYIOIIUX ONEPALASIX MHOT0JIe3BUHHBIX WK KOMOUHHUPOBAHHBIX
NHCTPYMEHTOB, ITO3BOJISIOIINX BECTH OJITHOBPEMEHHYIO 00paObOTKY HECKOJIBKUX
IIOBEPXHOCTEM.

. [lepenoc oneparuii Ha 00J1ee MPOM3BOAUTEILHOE 000PYA0BaHME.

6. YMeHbIIeHHE NPUILYCKOB. DTO MO3BOJISIET YBEIUUYUTh CKOPOCTh PE3aHUS, a IPU
00paboTKE MOBEPXHOCTEN C OUEHb OOJIBIIMMU MPUITYCKAMU YMEHbIIUTH YU CJI0 IPOX0A0B
(akTyabHO JJIs1 YePHOBBIX U MIJIM(POBAJIBHBIX OTIEPALIHiL).

7. Ilpumenenune 0osee COBEPIICHHBIX MPUCTOCO0JIEHMH, YTO MO3BOJISIET YMEHBIINUTD
BCIIOMOT'aTEIbHOE BPEMHI.

8. I3MeHeHMe KOHCTPYKIMH J€TAJTH J1JIs1 YIYUILIECHUS €€ TeXHOJIOTHYHOCTH.

9. Ilpumenenune 0oJee COBEPIICHHBIX TPAHCIIOPTHBIX YCTPOUCTB AJIs1 00Jiee OBICTPOTO
nepexojia K YCTAHOBKE JIETAIM Ha CIEIYIOUIEH MO3ULHNU (OTIEpaLivn).

10. ITpumeHEeHHE aBTOMATUYECKUX YCTPOUCTB JIJIsI YMEHBILIEHNSI BCIOMOTaTeILHOTO BPEMEHH.
11. IlostHOE U3MEeHEHNE TEXHOJIOTMYECKOro npouecca.

Ecimu mirydyHoe BpeMs B iBa pa3a 00Jibllle TAKTA, TO HA 3Ty ONEPALUI0 YCTAHABINBAKOTCS
MapAJUIENBHO ABA CTAHKA, €CJIM B TPU pa3a — TO TPU CTAHKA U T. 1.
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PACYET IIOTPEBEHOI' O KOTHYECTBA OBOPY/JOBAHHUA H PABOYUX MECT (npodonsicenue)

4. PacueTr moTpe0HOro KOJIM4eCTBa 000PYI0BAHUS MO MPOU3BOAUTEILHOCTH

co Nk,
Fim x4

rae N — rogoBast mporpamMma BbIycKa (IITYK WX KT); F1I M — 1eiCTBUTEIbHBIA (POH/T
BpeMeHHU paboThl 000pYI0BaHUs, U.; (| — IPOU3BOUTEIHLHOCTh 000OPYA0BaHuUs (IIT./4. WA
Kr/4.); — KO3 QUIHEHT MOTEPh Ha NepeHaIaIKy 000py 10BaHUSI.

5. PacueTr moTpeOdHOro KOJIM4eCTBa 000PY/I0BAHUA 10 TEXHUKO-IKOHOMUYECKUM
noka3areasm (TIII): N

rae N — rogoBast mporpamma BbIycKa (IITYK WU KT); (| — OPOU3BOAUTEIBHOCTh
000py1I0BaHMS B TOJ1 (IIT/CTAHOK WM KI/CTaHOK).

6. PacyeT moTpedHOr0 KOJIMY€CTBA CTAHKOB IO MPONEHTHOMY COOTHOIIEHHIO K APYTUM
BHIaM 000pya0BaHuA. TakKuM criocoO0M OOBIYHO PACCUMTHLIBACTCS BCIIOMOTaTEIbHOE
obopyaoBanue. Hampumep, 4uciio CTaHKOB B CITY»KO€ peMOHTa U TEXHUYECKOTO
o0CITyKMBaHUs COCTaBISIET OT 4 110 7 % OT 4Kciia OCHOBHOTO ITPOU3BOJICTBEHHOTO
000pYyTIOBaHMUS.
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IINTAHUPOBKA OBOPYJIOBAHMUSA

IHHJTAHUPOBKA ObOPYJIOBAHUA

[ImaHupoBKa 11€Xa WK y4acTKa — 3TO rpadpuyeckoe n300pakeHUe Ha IUIaHE U pa3pesax mnexa
000py1I0BaHUs, MO TbEMHO-TPAHCIOPTHBIX YCTPOMCTB U IPYTUX CPEJCTB,
HEOOXOAUMBIX JJ1s1 BHINIOJHEHUS U O0CITY>KMBAHUS TEXHOJIOTHYECKOTO Mpoliecca.

MeToab! TNTAHUPOBKU:

1. Illa6aonuneui. 113 BaTMaHa Wik KapTOHA BBIPE3AIOT MIA0JIOHBI 110 KOHDUTYpaIuu
pazMelaeMoro 000Opy0BaHUsI B TOM ke MacumTade, 4YTO U BblUepuYuBaeMas
IUVIAHUPOBKA 31aHUA Lexa (BhINOJIHsAeMOM 00biuHO B MaciuTade 1:50, 1:100, 1:200).
KenarenbHO UMETh HA KAMXKAYI0 eIUHHUILY 000PYAOBaHUS CBOM IA0JI0H WIH, B
KpaifHEeM cllydae, Ha BCe psiIoM pa3Meliaemble cTankd. Ha Bcex madionax
yKa3bIBa€TCs MOJIEIb CTAaHKA MJIM HaMMEHOBaHUE 00opyoBaHus. Ha mianupoBke
3/1aHUS PACCTABJISAIOT MIA0JIOHBI M HAXOAAT ONTUMAJIbHBIM BApUAHT C YUYETOM
COOJIIOJICHUSI HOPM Ha PacCTOSTHUE MEXAY CTAHKaMH M OT CTEH, MPOe3710B U T. . B
HaMJICHHOM ITI0JI0KEHHUHU 11a0JI0HBI 00OBOJISITCS KapaHIaIoM.

2. Temnaemmuutii. VIcrionp3yoTCsl TEMILIETHI — IIA0JI0HBI U3 MPO3PAYHOIo MaTepuaia
(0OBIYHO U3 1EUTyJIoNAa), CACIaHHbIe 3aBOJICKUM criocoOoM. Ha TeMmiieTax yka3zaHa
MoJiellb cTaHka ¥ MaciiTad (00brdHo 1:100). B TakoMm ke MaciiTadbe BBIMOIHSICTCS U
IJIAHUPOBKA 37]aHUA 11eXa.

3. Makemmnutit. VIcrionb3yt0Tcsa 00bEMHBIE MAKEThI U3 TJIACTMACCHI WIIM TUIICA. DTOT CIIOCO0
JOPOTOM M UCIIOJIB3YETCS TP pa3MEIICHUH 000pyA0BaHUS XUMHUICCKOU
IIPOMBINIJICHHOCTH | T. II., T.€. TaM, TJi¢ B MPOCTPAHCTBE UACT NEPEIICTEHHE TPYO,
HAKJIOHHBIX [1I€YEH U T. II. of



IUVIAHUPOBKA OBOPY/IOBAHHUA (npooonscenue)

4. BoruepunBanue Ha KoMIbKOTepe ¢ ucnonb3oBanueM CAIIP.

[Ipu mranupoBKe 000pyIOBAaHUE pa3MEIAeTCs, UCXOs U3 y100CcTBa pabOThI U
00CITy)KMBaHUS, SCTETUIECKUX COOOPAKEHUM, HOPM TE€XHOJIOTHUYECKOTO ITPOSKTUPOBAHUSI.
HopMbl 1aHBI 0T KPpalHUX MOJIOKEHUH JIBUKYLIUXCH YACTEH CTAHKA M OT OTKPBITHIX
ABepeil CTAHKA, CTOEK U MIKA(OB yIIpaBJICHUS.

Bce obopynoBanue nenutcs Ha meskoe (J1o 1 1), cpeanee (ot 1 10 10 1) u kpynHoe (oT 10 10
100 1). AHamoruyHoe JAeaeHHUE UCIIOIb3yeTCs, UCXOA U3 HauOOJIbIIero rabapuTHOTO
pa3Mepa cTaHKa.

HTupuna mazucmpanvnvlx npoe30oe MeKIEXOBBIX MEPEBO30K BeIOMpaeTcs oT 4500 g0 5500
MM.

ITupuna yexosvix npoe3006 NPUHUMAETCS B 3aBUCUMOCTH OT IIUPUHBI TPAHCIIOPTHOTO
CpPEeACTBa WM IIMPHUHBI IEPEBO3UMOr0 rpy3a: 1. [Ipr oqgHOCTOPOHHEM IBHKEHUH

A = b + 1400, rne A — mmpuHa 11exX0BOro npoesaa, MM; b — mupuHa TpaHCIIOPTHOTO
CpE/ICTBA WJIY IMPUHA NMEPEBO3UMOr0 I'py3a (1o HanboJbiiemMy radapury); 2. [1pu
ABYXCTOpPOHHeM ABmxeHuu A = 2b + 1600.

B ToM ciiyuae, eciu o KakuM-JIM00 MpUYMHAM HIMPUHA IE€XOBbIX MPOE310B HEI0CTATOYHA
JUTSl OpraHU3alliy IBYXCTOPOHHEr 0 ABUKEHUS, TIPEIYyCMaTPUBAIOTCS pa3be3/IHble
KapMaHbl JJIMHOW HE MEHEe JIBYX JUIMH TPAHCIIOPTHOTO CPEeJCTBA ¢ rpy3oM. PaccTosiHue
MEXy pa3be3AHbIMU KapMaHaMU BRIOMPAETCS C TOYKU 3PEHUS 11€J1eCO00Pa3HOCTH
(0ObI4HO yepe3 25 ... 50 M) wiu B MecTax, MO3BOJISIONIMX UX OPraHU30BaTh
(cnenmnguueckoe pacnoioKeHUE 000pyIOBAHNE, YBEIUUCHHAS TIOMIAJIKA
MEKOIEPAIMOHHOTO XPAHEHUS U T. I1.), YCTaHABJIMBAETCS 3HAK, YKA3bIBAIOIIUH
PEUMYILECTBO MPU JIBUKEHUU TPAHCTIOPTA.

HlTupuna neuwexoonwvix npoxoooe npuaumaetcs pasaou 1400 mm.

3ona pabouezo (0T GPOHTAIBHON CTOPOHBI CTAHKA JI0 3aTHUIKA Pa00Yero) MPUHUMAETCS
paBHOM 800 MMm.



IHVIAHUPOBKA OBOPY/[OBAHHUA (npooonsicenue)

S

[]
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Puc.-11.1.-Cxema-paccTaHOBKH CTAaHKORBY|

HopMEelpaccTomsmm,

Pacerosmman

Ot npoezza-go:=

1) -dpoETanEHOR CTOD OHEICTAHES(a)=

2)-00E0EOH-CTODOHE! CTAHES ()7

1) TEMEHOH CTODOHE! CTAHES (§)7

Mesay ©Ta HRa M HEIPH" Pa CO0I0Ke HHE" HY 1

1) 4B zaTRITOE-»-ApYVT-E-ApYTY-{2)5

1) TEMEHEME- CTOPOESME-IPVT E-IPVTY-(d)=

1) 0OE0ERDME-CTOD OHAMH IPVI-E-JZPYTY-{£)=

4 )P OHTATEHEME CTO P OHAME I VT EAD VTV H-
TIPH- 00 CIT VoA HESFEE -0 THEM -DA0 0 THM: S

0JHOT O -CTAHES (M)

JEVX-CTEHEDE(3)7

IO EONEOSECR - cxems-{u)=

O1cTeR, "Koa0 HH"J0:2

1) -dpoETANEHOR CTOD ORI CTAHES{T)-H

1) bpoETATEEOE CTOPOHEL CTEHES (1 )7

1) TEMEHOH CTODOHE! CTEHES (M]3

4)-00E0E0E-CTOp DHEI-CTAHES (K] 7
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IUVTAHHUPOBKA OBOPY/IOBAHHA (npooonsicenue)

Hopuer-paccTomsest, MM -{Eprc.-11.1)

Hawo o nemedt- radapMTHED-pazdep 4+

Paccrosmma= CTEHES E-TITEHE, 304~
aolB0{= ao-4000= ao-3000=
OT-npoezza-go:= = = =
1)-dpoETanEHOR CTOD OHE CTAHES (a)= 1600/1000= 2000/10005
2)-00ECE0H CTODOHEICTEHEA (5 )7 >00= 700/500=
1) TENEHOH CTODOHEICTEHES |67 >00= >00=
Mesoy cTagkaMETpHE pacooI0KeHEE HX D 2 2 2
1)-w-e-zaTemor-» apyr-E-apyry-{2)= 1700/14009 2600/1600= | 2600/18005
1) TEMEHEDMH-CTOD OHAME-IPVT E-Zpvry-(d)= 700= s0d= 100d0=
1)-0 OEOERDMH-CTODOHAME IPYVT E-APYTY-(8)7 900= 1300/12005
4)-p O HTANTEHEDMH CTOD OHAMHE -IPYVT EIPYTY H- = = =
TIPH-0 0 CTVIEHESHEH 0 JTHIM Pad o 9rn =
0JHOT 0 -CTAHES {37 2100/1900H 2500/2300= 2600=
JEVX CTEHEOE-(3)7 1700/14004 1700/1600= ----T
o -EOABISEOH - cxame (u)= 2300/1400d 2500/1600= ----z
0T cTer, "KOJ0HE'J0: D = = =
1)-dpoHTanEHOR CTOP OHEI CTAHES (1) 1600/13004 1600/1300=
1) poHETANEHOH CTOP OHEI CTEHER(1;)7 130d0= 1300/1300= 1300=
1) TEMEHOH-CTODOHEICTAHES - M)5 700= a0d= 200=
4)-00E0E0H CTOPOHEICTEHES ()7 1200:900=

Hpusswarue: -l BersusnaTens MpHESIeHEI HOPMED DECCT O SHEH IS EDVIIHOCSPHEHOT 0 -
HAACCOEOT O TP OHMIES ICTEL, SCIH - OHH O TIHIAKTCE 0T C0 0 TESTCTEY EOIIES -HO DAL AME-Ve-
TOEMH 2 ITHHHYHOT 0, MaIE0CEPHHHOT 0 -H-CpeTHaCePHIEHOT 0 - I 0MzE0 IcTER. |

1. PaccTo Hm: M TV -C TSHEAME F - E K0 TEISEOH ¢ Me TP HHHMAsTcE He-uaHae- | 0] a1
}.-Ecnm pEaoM pacmonoEsHE CTAHEH DAIHED T20ADHTOE, T0 HOPME 08Py TCE INE HEH-,

-

Q0OEmEr0-

£y £y 1 11

L3 L) L3 L) L) 03 £33 [ L3
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IHVIAHUPOBKA OBOPY/[OBAHHUA (npooonsicenue)
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Puc.-11.2.- IIpuMepH!" INTAaHUPOBOYHEIX - PEMIEHHH ' CTAHOYHBIX  THHHH " C- HCIIOIB30Ba-
HUEM - PA3THYHEIX - BHIOB - MEXKOIEPAIHOHHOTO - TPAHCIIOPTA: - @- — CO- CTAIIHOHAPHEBIMH-
POTHKOBERIMH HITH TIITACTHHYATEIMH KOHBEHEepaMH; 0 — € -ABTOMATH3HPOBAHHOH TPAaHCIIOPT-
HO-CKJIaACKOH cHCTeEMOH TUIs Taphl 400600 MM {pa3padoTunk HITO «OprcTaHKHHIPOM» )Y
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IVIAHUPOBKA OBOPY/IOBAHHUA (npooonsicenue)

HopMBbI-paccTodHHUIA, - MM, -+
IUIS Pa3sMeNeHHsI -cCOOPOYHBIX Padounx -MecT (K°puc.11.3)

Padouag-30HAa +

c-omgHOii-cTO- | PaGouad-30HA -BOKPYI-00BEKTA
POHBIC
PaccrosgHueD
I'aGapHuTHEIE -pa3MePhI-COGHPAEMOT0-H3IEIHA, -
MMC

JT0-650x2500 | JTo-1250%7509 JTo0-2500x10009
OT-mpoe3ga-no:: o o o
1)-bpoHTanbHOH cTOpOHBI-cTONA- (@)  1500/1000c 2250/1000z 2250/1500
2)-TBUIBHOH ‘CTOPOHBI-CTOJIA (6)C 500c 1000/750 1000/900c
3)-00KOBBIX-CTOPOH-CTOJIOB(g)C 1250/1000c 1000 1000z
MeK Iy -COOPOUHBIMIT MeCTAMIH + 0 0 0
IPH B 3AIMHOM PACTIOI0KeHITH:
1)-«B-3aTBLIOK» -(2)-C 1750/1000c 2750/1700c
2)- TBUIBHBIMH -CTOPOHAMH -(0)C 0o 1500/1000c
3)-60KOBBIMH -CTOPOHAMH (e ) 1500/750c 1500/750c 1500/12001
4)-00KOBBIMH -CTOPOHAMH (e ;)0 0o 1500/750c 1500/1200o
5)-(ppoHTaIBHBIMH-CTOPOHAMH (21¢)0 | 2750/20000 3500/2500x
OTcTeH H'KOJOHH 100 o o | o
1)-GpoHTanEHOR CTOPOHEI-cTONA(71)d|  1500/13000 1750/1500x
2)-TBUIBHOH -CTOPOHBI-CTOMA ()0 Ve 1000/750x | 1000/900x
3)-G0KOBOIH -‘CTOPOHKI-CTOJIA (# ) 750C

Ipumeyanue.-1. B 3HaMEHATENE TIPHBEICHBI -HOPMBI- /1 -CPE THECEPHITHOT O “TIPOH3BOICT-
BA, €CITH-OHH OTIHYAI0TCA OT € JHHHYHOTO-H-MEIKOCEPHITHOT 0 - TIPOH3BOCTRA. --2.°B -HOD-
MBI-He -BKTIOUeHEI -TUIOMIA H - I -CKIaJHPOBAHHA - Te TaleH -1 -c60pOUHEIX -y37T0B. |

O 4O O o odod

OO o d o 4d O dodod
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IVIAHUPOBKA OBOPY/IOBAHHUA (npoodonsicenue)

[LimanupoBka BeinosiHsgeTcs B MacmrTade 1:100 w1 Mmansix u cpeaanx nexos, 1:200 — ms
0oJibIINX. MOHTaXKHBIC MIAHUPOBKU C MPUBSI3KON 000pYNOBaHUS K 3aHUIO
BBINOJIHSIOTCS B MaciuTade 1:50. [IpuBs3zka MOKET ObITh C KOOPJAUHATHBIM
PaCIOI0KEHUEM PAa3MEPOB U C LeNHbIM. KoopiMHaTHOE pacnoyiokeHue 00J1ee TOUHOE,
HO OOJIBIIIE 3aTEMHSIET YEPTEK.

[Ipu BBITTOJTHEHUH TUIAHUPOBKH YYUTHIBAIOTCS BCE (DAKTOPHI:

« JlocTyn Kk pabouuM MecTam, IJIOIIaAKaM 3ar0TOBOK U JeTaeil.

*  VYno6¢cTBO paboThl paboyero.

*  Y100CTBO J0CTaBKU 3arOTOBOK K IUIONIAKaM 3arOTOBOK U BBIBO3a JETaNCH.
* ban3ocTh KOMHAT MacTepa, KOHTPOJIECPOB, PEMOHTHHKOB.

* ban3ocTh aBTOMATOB JJIsI ITUTHA.

*  bau3ocThk 3aTOYHOTO OTACIICHHUS.

*  banzocTh MecCT i KypeHHUS U MECT OOIECTBEHHOTO IMOJIb30BaHMUSI.

*  Y10o6HOe pacroiaoKeHHe MPOTUBOIMOKAPHOTO UHBEHTAPSI.

» Bce pacmamnbie ABepH TOKHBI OTKPBIBATHCS HAPYIKY I10 IIpaBUjIaM MOKapHOMH
0Ee30I1aCHOCTH.

e JloskeH ObITh 0OecredeH CBOOOIHBIN MPOE3/ MOKAPHBIX MAIIIMH 1 ObICTpasi IBaKyalus
JFOJIEN U JOPOTrOM TEXHUKH.

« JlomkHa OBITH OOecriedeHa ObICTpasi IBaKyalusi KpaHOBIIHII,

* HenonycTuMo cMemMBaTh 000PYI0BAHUE PA3TUYHON KATETOPUH BPEIHOCTH U
ITYMHOCTH.

» JloybkeH OBbITh 0OeCIedeH JOCTAaTOUYHbIM OOMEH BO3AyXa.
» JlomkHa OBITH OOEcIeYeHa X0opoIiasi OCBEIIEHHOCTb.

* TpyOompoBOIBI M BIEKTPOKAOEIN JOIDKHBI PACIIONAraThCsl BHE 30HBI TPAHCIIOPTHORY
CUCTEMBI.



IUVIAHUPOBKA OBOPY/IOBAHHUA (npoodonscenue)

Ha niiaHupoBKe yKa3bIBAeTCH:

* (CeyeHue KOJOHH ¢ PyHIaMEHTaMMU.

* MaructpanbHbl€ U IEXOBBIE MPOE3/IBI U MPOXObI IS JIFOICH.

* HapyxHble U BHYTpEHHUE CTEHBI, IEPETOPOAKH, OAPHEPHI U T. TI.
* OkHa, BOpOTa, ABEPU B PACIIAXHYTOM IOJIOKEHUH.

* OCHOBHO€ U BCIIOMOTaTEILHOE 000PYI0BAHHUE.

* MecTonoyioxkeHue padoyero.

* Bepcraku, pabouue CTOJbI, CTENIAXHU, TOJICTABKHU.

* Mecra ckiiagupoBaHus 3arOTOBOK Y U3/ICIIUH.

 Mecra XpaHEeHUS HTHCTPYMEHTOB.

e [TDhromanku KOHTPOJIA.

e Mecra MacTepoB.

e TpaHcriopTHBIE YCTPOKUCTBA U CPEACTBA.

* HeoOxoaumbie pa3pessl ¢ yKa3aHUEM I10/IBAJIOB, IIAXT, AaHTPECOJICH.

* VYKaspIBaeTCs MIMPUHA U JJIMHA MPOJIETOB, 00Ias JJIMHA U IIKPUHA 11€Xa, II1ar KOJIOHH;
Ha3HAYCHUE, IIMPHUHA U JJIMHA KaXJI0T'0 MPOU3BOICTBEHHOTO U BCIIOMOTAaTEILHOIO
OT/ICJICHUSI; PACCTOSIHME OT CTEH M KOJIOHH /10 CTAHKOB M PACCTOSTHHE MEXKIY
CTAHKAMM; rabapUTHBIC pa3Mepbl KPYMHBIX CTAHKOB; HyMepauusi 000pyJ10BaHUSA C €€
paciinppoBKOH B cieUPUKALINH.

Ha miaHupoBKe 11€Xa UCIOIb3YI0TCS YCJI0BHbIE 0003HAYEHMS,
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IVIAHUPOBKA OBOPY/IOBAHHUA (npooosiicenue)
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OPI'AHU3ALIMA U YCTPOUCTBO PABOYEI'O MECTA

Opranuzanys U yCTpOMCTBO pabOYero MecTa 3aBUCHT:

OT KOHCTPYKIIMH, pa3MepPOB U Beca 00padaThIBaEMBbIX JCTaJICH;
(GhOopMBbI OpraHu3aIyu MPOU3BOJICTBA;

TE€XHOJOTHYECKOT0 MPOIIECCa;

CEpUMHOCTU POU3BOJICTBA;

pa3mepa nmapTuu ACTAICH.

Ecnu Bec neranu Gosee 16 Kr, TO 17151 €€ YCTAHOBKHM Ha CTAHOK MPUMEHSETCS TOBOPOTHBIM KpaH, KOTOPbIH 0OBIYHO
KPEMUTCS K PSAIOM PacoI0KEHHOM KOJIOHHE WIIM YCTaHABIMBACTCS HAa MHIMBUYalbHBIN (hyHIaMeHT. [IoBOpOTHBII
KpaH 00BIYHO OOCITYKMBAET JIBa CTAaHKA, IOITOMY HEOOXOUMO COOTBETCTBYIOIIMM 00pa3oM HX pacrosaraTs. B 30He
JEHCTBUS KpaHa JOJKHBI HAXOAUTHCS TUIONIAIKK 3arO0TOBOK U JieTajeil (0ObIYHO ITOIaIKa AeTaaeii OJHOro CTaHKa
SBJISIETCS TUIOLIAJKOM 3arOTOBOK ISl IPYTOT0).

B cepuitHoM pon3BOACTBE HA MJIOLIAAKAX 3ar0OTOBOK M TOTOBBIX JAeTajieil mpu o0paboTKe MENKHX JAeTajeil (Becom
MeHee 3 KI') 4aCTO yCTaHaBIMBAIOTCS PYUYHBIE TEIEKKHU C TApOW I yMEHBLIEHHUS YUCIa EPEBAJIOK Ipy3a MpU
TpaHcnopTupoBke. KpymnHbie getanu ckiaapIBaloTcs B 00JbI10M KOHTEHHEep (0011l BeC HECKOJIBKO COTEH
KAJIOTPAMMOB), KOTOPBIH MepeMeIiaeTcsi MexX1y pabOuyuMU MECTaMU MOCTOBBIM KpPaHOM, KpaH-0anKkoi nin
norpy3unkoM. [lnomanka ais Takoro KOHTENHEPa MOXKET 3aHUMATh

HECKOJIbKO KBaIPAaTHBIX METPOB. OUEHb KPYIIHBIE 3arOTOBKH (BECOM COTHU KHUJIOTPAMMOB) pa3MeNIatoTCs
MITa0CISIMH.

B paboueii 30He cTaHka HAXOAUTCA TYMOOUKA JUIS PEXKYIIETO U U3MEPUTEIBHOT0 HHCTpyMeHTa. YacTo
VCIIOJIb3YEMbIM HHCTPYMEHT HAXOIUTCS HAa BEPXHEH IOJIKE, PEAKO UCIIONIB3YEMBIN — Ha HIKHEN. [Ipu
MEJIKOCEpUIHHOM MPOU3BOJICTBE PSIIOM CO CTAHKOM (0OBIYHO C33/11 CTaHKa) pacrojiaraercs mkad win miomaaka s
XpaHEHUs NPUCTIOCOOICHHM (111 TOKaPHBIX CTAHKOB — TOKAPHBIE MATPOHBI TPEX- U YETHIPEXKYJIAUKOBBIE,
TUTAHINIANOBI, TIOHETHI, PEBOJIBBEPHBIC TOJIOBKH K 3aHEH O0aOKe, TUYHbBIE PEXKYIIUEe U U3MEPUTETbHBIC HHCTPYMEHTHI;
JUTsL Ppe3epHBIX CTAHKOB — THCHI U ACJIUTEIbHBIE TOJIOBKH, OMPABKHU K (PE3epHOMY CTAHKY, I HITU(POBAIBHBIX
CTaHKOB — 0TOAJIaHCUPOBAHHBIE U IPOIIAPOILIECHHbIE NUTH(OBATIBHBIE KPYTH U3 PA3IMYHBIX a0pa3uBHBIX MATEPHATIOB
Y Pa3JIMYHON 3€pPHUCTOCTH HA ONpaBKax AJig ObICTPON CMEHBI HA CTAHKE U T.I1.).



OPI'AHU3ALIUA U YCTPOUCTBO PABOUYEI'O MECTA (npodoncenue)

Pabouee mecTo
(pe3epoBIINIKa:

I — Tapa ma oOpaOoTaHHBIX
IeTalei;

2 — Tapa 7l 3aTOTOBOK;

3 — (bpe3epHBII CTAHOK;

4 — mamMmna MecTHOTO
OCBEIIICHNUS;

5 — MHCTPYKIIHUA 110
TEXHHKE
0e30IacHOCTH;

6 — 3aIUTHBIN 3KPaH;
7/ — MEeCTO Iq

TEXHOJIOTIYECKOI
TOKYMEHTALNN;

§ — MHCTpyYMeHTaIbHBIIN
mkad:

9 — NMOJHOXKHAas pelleTKa;

10 — Tenexka o
TPaHCIIOPTUPOBKN
Tapsbl

HHGTPYKLLUA
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OPTAHM3AIIUAA U YCTPOUCTBO PABOYEI'O MECTA (npoodonscenue)

B MeqikocepuifHOM MNPOU3BOJCTBE PAJOM CO CTAHKOM (OOBIYHO C3aJy CTaHKA)
pacnoJiaraeTcsl IUIomajKka ISl XPAaHEHHUs MPUCHOCOONCHUM (11 TOKAPHBIX
CTAaHKOB — TOKAapHBIE MAaTPOHbI TPEX- M YETHIPEXKYJIAYKOBBIE, ILIAHIIAKOBI,
JIIOHETHI, PEBOJBBEPHBIC TOJOBKU K 3aJHEWd OaOKe, /il (PpEe3epHBIX CTAHKOB —
THUCHI U ACIUTEIbHBIC TOJOBKHU), IKa( I ONPaBOK K (hpe3epHOMY CTaHKY, (A1
NUIM(QOBAIBHBIX CTAHKOB — I UUIM(MOBAIBHBIX KPYTOB M3  Pa3IMYHBIX
a0pa3uBHBIX MATEPUAJIOB U PA3JIMYHON 3€PHUCTOCTH HA OIpaBKax JJisg OBICTPOM
CMEHbl Ha CTaHKE), WHCTPYMEHTAIbHbIA IIKad JJI JUYHBIX (WM YacTo
UCIIOJIB3YEMBIX CO CICIUAIbHOM 3aTOYKOM) PEXKYIIMX W HW3MEPUTEIBHBIX
MHCTPYMEHTOB. T

B MenkocepuiiHOM U € JUHUYHOM
IPOU3BOJICTBE NIPU UCIIOJIb30BAHUU
KPYIIHBIX CTAaHKOB C33/1 CTAaHKA MOYKET
pacnoJiararbCs Takxe mkad g XpaHEHUs
CITCLIOJICHK/IbI U BEPXHEU OJCHKIbI:
rapaepoOoM padbodue Toraa He
MOJIB3YIOTCS, HO 3TO HEeKeJIATEJIbHO.




OPTAHMU3AILIUA MU YCTPOHUCTBO PABOYEI'O MECTA (npodonscenue)

Ha mapameTpsl kauecTBa AeTanel M U3IeIUM OKa3bIBAIOT BIUSHUE YCJIOBHUS PAOOTHI
00OpyJAOBaHUS WJIM COOPKH. TeMIEepPaTypPHO-BJIAKHOCTHBIH PeKMM ITOMEIICHUS,
HaJln4yre BUOpamuii oT padboThl 000opyaoBanus U Ap. OcoOeHHO OOJIBIIOE 3HAUYCHUE
UMCIOT YKa3aHHbIC YCJIOBUA TMPH MPOU3BOJACTBE BbICOKOTOYHBIX W31
(CTaHKOB, MHCTPYMEHTOB, IPEIM3NOHHBIX Y3JIOB TOILIMBHOW aImaparypsl u 1p.). B
TEPMOKOHCTAHTHBIX  TOMENICHUAX JOJDKHA  TMOJJACPKUBATHCA  MMOCTOSTHHAS
temneparypa (2021,5°C gns ¢puaMIIHON 00pabOTKM BaJIOB M BTYJIOK BecoM 10 1T),
oTHOcHUTeJIbHasA BJaakHocThL 00X10 %0, T. k. TaM HCHOIB3YIOTCS BBICOKOTOYHBIC
U3MEPUTENIbHBIE  YCTPOMCTBA, HA KOTOPBIX HE  JIOMYyCKaeTcs  KOPPO3Hs.
[Ipy KOHAMITMOHUPOBAHMU BO3JAyXa B IIOMEIICHUHU OOECIEUHMBACTCS €0
MHOTOKPATHBI O0MEH B TedyeHHe 4aca. [IpUTOYHO-BBITSKHAS BEHTHIISALUS
OOyCIIOBIMBAET BO3AYIIHBIE IMOTOKH, CKOPOCTHh KOTOPBIX orpanumumBaercs 0,3
M/c. UYToObl mOpPeAOTBpPATUTH MOMAJAaHWE TMBUIM HM3BHE, B  IOMEIICHUIX
NPeuu3uOHHOr0 MPOM3BOACTBA MOAAEP:KUBAIOT AaBjieHue Ha 1...2 Ila BbIme
aTMoc(hepHoro.
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OPTAHM3AIIUAA MU YCTPOHUCTBO PABOYEI'O MECTA (npodonscenue)

Jletann W y37bl, MOCTyHAKIIAE€ HAa O0O0pabOTKYy UM COOPKY Ha YYacTKH
TEPMOKOHCTAHTHBIX II€XOB, JOJKHBI HAXOJIUTHCS TaM B TeueHue l...2 CyTOK s
BbIPABHUBAHMS MX TEMIIEPATYPbI ¢ TeMIepaTrypoii momemenus. J[jis 3Toil 1ienu
BO3JIE OOOPYJOBaHUS M Pa0OYMX MECT COOpKHM MOpPEeayCMAaTPUBAIOT IPOCTOPHBIC
IJIOMIAJIKU JIJII XPAHEHMS 3arOTOBOK U JICTAJICH, €CJIM HeT TEPMOCTATHPOBAHHOIO
ckaaga. s o0ayBa W yaajieHHsi MbUIM € NMOCTYNAKIIUX T'PY30B U OJEKIAbI
00C/Iy;KHBAIOIIIET0 TEPCOHAJA HA BXO0J€ B TEPMOKOHCTAHTHBIE NOMeENIeHUS
YCTAHABJIMBAIOT CHENUAJbHbIE IUII03bl ¢ BEPTHKAJIBHBIM NOTOKOM BO31yXA.
JlocTyll B 3TH NMOMELICHUS OTrPAHUYMBAKOT, T.K. IPUCYTCTBHUE JOMOJHUTEIHHOIO
[EPCOHAJIAa MOXET HApYIIUTh TEMIEPATYPHBbIM pexuMm. UmMciao aBeper, BOPOT U
HApPY>XHBIX CTCH JOKHO OBITh MUHUMaILHBIM. IloMenenust ¢ HanboJ1ee JKeCTKUM
pe:xkumoM (20 °C £ 0,2 °C ... 20 °C % 0,05 °C) a0/2KHBI OBITH H30JJHPOBAHBI OT
HAPYKHBIX CTeH KOPHAOPOM IS TENJI0BO 3alMThI.
HegonmyctuMo pa3smellieHHe psSJoM € LieXaMd  [PEHU3UOHHOM  00padOTKU
KOMITPECCOPOB, MOJIOTOB, IIPECCOB M JPYyroro oOOpYJOBaHUS, BbI3bIBAIOIICTO
BuOpanuio. JUisi ycTaHOBKH CTaHKOB KijlaccoB A u C, M3MEpUTEIbHBIX MPHOOPOB
0C000 BBICOKOM TOYHOCTH, CTEHJOB JJisi COOPKH MPUMEHSIOT CIElMaIbHbIC

BUOPOU30JUPYIOIIHE (PYHAAMEHTBI-CTeHAbI 00JIbIIO0N ITyOMHBI. o



OPTAHM3AIIUA U YCTPOUCTBO PABOYEI'O MECTA (npodonsicenue)
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OPTAHM3AIIUS U YCTPOMCTBO PABOYEI'O MECTA (npodoncenue)
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OPTAHM3AIIUS U YCTPOMCTBO PABOYEI'O MECTA (npodoncenue)

CIIOCOBbBI PASMEINEHUA OBOPY/IOBAHUA

O6opynoBaHNE MOXKET pacmoiaraTbCs

1. Boonw npoe3oa ¢hponmanvroil cmoponoii Kk Hemy. Tak 0OBIYHO pacmoyiaraeTcsi 000py10BaHUE B JUTMHHOM U y3KOM
nexe. JJocTonHCTBa TaKOTO PACTIONIOKEHHS — yIOOCTBO MOIBE3 1A K TJIOMIAKaM 3aTOTOBOK U JIeTalIel, y100CTBO
nepeaadn 3aroTOBKY Ha CJIEIYIONTUIN CTAaHOK, 9YTO OCOOEHHO aKTyallbHO TIPH Pa3MEIIeHUH 000PYyI0BAHHUS 110 X0y
TEXHOJIOTHYECKOTO Tporiecca (IJI0IaaKa JeTajaeil mIepBoro CTaHKa CIYKHUT TUIOMIAAKOM 3aTOTOBOK JJISI BTOPOTO; TIPH
MOTOYHOM MPOMU3BOJICTBE 00JIerHaeTcs mepeiaya ¢ MOMOIIBIO CKIIN3a, MPUEMOIIepeIaTOYHOTO CTOJa HIIK KOHBEepa).
Henocratok — omacHOCTh OT TpaHCHOpTa c3aau padodero. st mpenoxpaHeHust OT HEOKUJAHHOTO BBIX0/Ia Ha MTPOE3]]
yCTaHaBJIMBAIOTCS Oapbepsl mepes] padodeil 30HOM.

2. Bpoab npoe3oa mulivnou cmoponoii Kk hemy. Tak oObIYHO pacnosiaraetcs 000pyJ0oBaHKE B JJIMHHOM H Y3KOM IIEXe.
JIOCTOMHCTBO TaKOTO PaCHOJIOKEHHUS — 3allliTa OT TPAHCIIOPTHOTO NMoToka. HeoctaTok — 3aTpyIHEHHOCTh MOABE3/1A K
IUTOIIA/IKaM 3aroTOBOK U eTaneil. O0opynoBaHue TaKUM 00pa3oM ycTaHaBiauBaeTcs peako. [Ipeanourenne Takoit
IUTAHUPOBKE OTAAETCS MPU HATMYMK KOHBEWepa c3a/1u ornepaTopa.

3. Ilonepek npoe3oa «6 3amuLioKk» Opyz opyzy. Yaiie Bcero 000py10BaHUE PACIONAraeTcsa UMEHHO TaKUM 00pa3om,
YTO MO3BOJISIET YMEHBIIUTH IJIMHY y4acTKa Ui 1exa. [Ipu ucnonp3oBaHuu KOHBEWepa Uil yIalleHUs] CTPYKKHU KaHa
JUISL TPAHCTIOPTUPOBAHUSI CTPY>KKH MPOXOAUT O] CTAHKOM MapajuiesibHO mpoe3ny. [1oa/10H cTaHka yCcTaHABIUBAETCS
HAKJIOHHO, YTOOBI CJIy4allHO yHaBIIWA UHCTPYMEHT WM JI€TAJIb HEKOTOPOE BPEMS yIEP>KUBAJICS HA HEM U HE monajal
cpa3y B KaHaJl, OTKyJa JI0CTaTh €ro MpakTHYEeCKH HEBO3MOXKHO. J{JIs1 MpeaoXpaHeHus: BIEPEAH CTOSLIETO ONEpPATOpa OT
CTPYKKH C ThUIBHOM CTOPOHBI CTAaHKA YCTAHABJIMBAETCS IKPaH (Yalie BCero U3 MEJIKOM METaUIMYeCKON CETKH).
[Tno1manku 3aroToBOK M JIeTajel pacnojaratoTcs y npoes3a.

4. Ilonepek npoe3oa hponmansvHbimu cmoponamu opyez opyzy. Yaie Bcero o00pyaoBaHUE pacIionaraeTcs TaKum
o0pa3oMm B ciy4ae, €M 3TH JBa CTaHKa UCIIONB3YIOTCS [Tl IOCIEeI0BATEbHON 00pabOTKM OJTHOM U TOH K€ JeTallu.
JIOCTOMHCTBO TaKOT'O PACOJIOKEHUS — HauOOJbIlIasi KOMIAKTHOCTh MJIAHUPOBKH, JIETKOCTh IIEPEX0/1a Ha
MHOTOCTaHOYHOE 00CTy)KUBaHUE (MpU 00CITYKMBAaHUHU TOJBKO ABYX CTAHKOB). TakuMm 00pa3oMm KeaaTeabHO
pacnonarath (ppe3epHble U HUTU(POBATIbHBIE CTAHKH, Y KOTOPBIX 0OBIYHO OCHOBHOE BPEMS JOCTATOYHO OOJIBIIOE IS
nepexo/ia Ha MHOTOCTaHOYHOE OOCITYKMBAaHHE, a TAK)KE TOKapHbIe MoryaBToMathl. K HegocTaTky (ppoHTanbHOro
PaCIIOIOAKEHUS MOKHO OTHECTH TPEOOBAHUE IICUXOJOTMYECKON COBMECTUMOCTH MEX1y paOOYMMU 3TUX IBYX¥ £TaHKOB,

T.K. OHM MOTYT MEIIATh APYT APYTY.



OPI'AHU3ALIUA U YCTPOKMCTBO PABOUYEI'O MECTA (npodonsicenue)

5. 1100 yenom k npoe30y pponmanvubiMu uiu MmulibHbIMU cmopornamu. IMeeT TOCTOMHCTBA MONEPEYHOro
PaCIOJIOAKEHUS TPU TOCTATOYHOM 3alUIIIEHHOCTH BIIEPEU PACIIOIO0KEHHOro padboyero. Takoe pacnonoxenue
XapaKTEepHO ISl TUHUYHOTO M METTKOCEPUIHOTO TIPOU3BOICTBA MTPH HEJOCTATOYHOM JIJIs TIOMIEPEUHOTO
PacIoIoKeHNUs IUPUHE TOMEIICHUS, TPH Pa3MEIIeHUH MPYTKOBBIX MOJyaBTOMATOB MJIM aBTOMATOB JJIsI 00JIeryeHus
3arpy3Kd JUIMHHBIX MPYTKOB.

6. Ilo xonvyesoll cxeme. XapakTepHO IJII MHOTOCTAHOYHOTO 0OCTYKUBAHUS — HAXOAAIIUICS B CEpEIHE ONIEPaTop
JIETKO OTCJIC)KMBAET pabOTy BCEX CTAHKOB, OBICTPO MOYKET TMOIONTH K JIFOOOMY U3 HUX. KoMuecTBO CTaHKOB OOBIYHO
He Oouiee 5. [Ipu Gonbinx rabaputax 000pyI0BaHUE PACTIOIaraeTcsl HE M0 KOJIBIIEBOM CXEMeE, a MO/ YIIIOM K MPoe3ay
(6onee KOMMaKTHOE PACIIOIOKEHUE).

7. B waxmamnom nopsioke. Tak 0OBIYHO pacrojiaraeTcs 000py0BaHHE MPU COCENICTBE KPYIMHBIX U MEJIKUX CTAHKOB,
T.K. TIO3BOJIsIET 00Jiee KOMIIAKTHO Pa3MeCTUTh 000pyIoBaHue MpH O0bIIoN mupuHe 1exa. HemoctaTok Takoro
PaCIOIOKEHHUS — YXYIIICHUE 3CTETHUCCKOTO BUIA B CBSA3H C KAXYIIECHCS XaOTUYHOCTHIO, 3aTPYAHEHHOCTh IOIBhE3/1a K
TUTONIAIKaM 3arOTOBOK U JIeTajei.

B03MO0XXHOCTh OpraHM3alilii MHOTOCTAHOYHOI'0 00C/IY;KUBAHMSI HA YHMBEPCAJIbHBIX CTAHKAX ONpe/essieTcs 1o
OCHOBHOMY BpeMeHH Hau0oJiee NPOA0J/KUTEIbHOI0 nepexoaa. Eciau Bpemsi 00pad0TKH NPU MeXaHUYECKO
noaayve 0osee 1 MUHYTBI, TO IOCJIE BKIYEHHUS MMOJAYH HA OJTHOM CTAHKe OIlepaTop ycleeT CHATH yiKe
00pa0oTaHHYI0 3aTOTOBKY C COCeIHEI0 CTAHKA, YCTAHOBUTH HOBYIO 3ar0TOBKY, IePeMeCTUTh HHCTPYMEHT B
TpedyeMoe M0JI0KeHNEe U BKIKYUTHh MEXaHUYECKYI0 044y, I0CcJIe Yero MnepeKJIYuT CBO¢ BHUMAHNE HA
MepPBbIA CTAHOK.

[Tpu opranu3anuu MHOTOCTAaHOYHOTO 0OCITY>)KMBaHUS Ha KaXXJIOM CTaHKE HEOOXOUMO YCTPOMCTBO 151
aBTOMATH4Y€CKOI0 OTKJII0YEHUS 0Ja4M Nocjie 00padoTKU HA JaHHOM Iepexo/ie, T.e. NP J0CTHKEHNH
HHCTPYMEHTOM TpeOyemMoro noJio:keHus. Ha TokapHbIX yHMBepCcaJbHBIX CTAHKAX YCTAHABIUBAETCS KOHEYHbIH
BBIKJIIOYATE/Ib, KOHTPOJHUPYIOUIUI MPOJ0JIbHOE NepeMelleHre CYNnopTa, Ha ()pe3epHbIX CTAHKAX
HACTPAUBAETCH MOJI0KEHHE MEPECTABHBIX YIIOPOB, OTKJIIYAKIIAX MPOI0JLHYI0 WIN MONEPEeYHYI0 oAy
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OPI'AHU3ALIUA U YCTPOKMCTBO PABOUYEI'O MECTA (npodonsicenue)

Ecnu xoam4ecTBO mepexo10B B BHIMOJIHIEMOM oniepaliuy 00Jiee IBYX U JJIUTEIbHOCTh OCTAIBHBIX MEPEX0A0B (MEHEE
MPOJIOJIKUTEILHBIX ) HeOoJIbIas (MeHee 20 CeKyH/), TO OpraHu3aliisi MHOTOCTAaHOYHOT'O 0OCITYKMBaHUS Ha
YHUBEPCAIIBHBIX CTAaHKAaX MPUBEAET K MPOCTOI 000PYA0BAHUS U YBEJIMYEHUIO BEPOATHOCTH ABAPUM.

[1pu 3y0000padoTKe BEHIIOB 3y0UaThIX KOJIEC UMEETCS JIMIIL OJITUH OCHOBHOM MEPEX0J] U BpeMs 00pabOTKU OY€Hb
OOJIBIIOE: OT HECKOJIBKUX MUHYT A0 HECKOJBKHX 4acoB. B 3ToM ciyyae oauH onepaTop paboTaeT HA YeThbIPExX —
IIEeCTH CTAHKAaX.

IIpu padorte Ha crankax ¢ UIIY, nosryaBToMaTH4eCKHX, ABTOMATHYECKHUX, JJIEKTPOIPO3HMOHHBIX U T.II. CTAHKAX
PaCcCUUTHIBAETCS KOJUYECTBO OOCITYKUBAEMBIX CTAHKOB TaKUM 00pa3oM, YTOObI HANPSKEHHOCTH TPyda oriepaTopa He
MIpUBEJIa €r0 K HEPBHOMY CPBIBY, aBApUU WUJIU MTPOCTOK0 000PYAOBaHUS, OOBIUHO K€ 00CaykuBaeTcs 4-6 CTAHKOB B
CpeAHecepuHOM NPOU3BOACTBE. B eIMHUYHOM NPOU3BOACTBE 00CTYKMBAETCH He 0oJ1ee ABYX CTAHKOB.

B nexe o0opyaoBaHuE MOXKET ObITh CTPYNIUPOBAHO ABYMSI METOJIAMU:

1. Ilo x00y evinonnenus mexnpoyecca. XapakTepHO JJIs1 MaCCOBOTO, KPYITHOCEPUHUHOTO U CPETHECEPUITHOTO
npou3BocTBa. [Ipu MenKocepruitHOM MPOU3BOACTBE TAKOE pa3MelleHUe MPUMEHSIETCs pU 00paboTKe MO TPyNIOBOH
TEXHOJIOTUH UM 00pabOoTKe OOJIBIIION HOMEHKIIATYPBI CXOXKHUX JICTAJICH.

2. Ilo epynnam mexnonocuueckoz2o cxoocmaa (TOKapHbIE CTaHKU, (ppe3epHble, nuMdoBaibHbie U T.11.). [I[pumensercs B
CIMHUYHOM U MEIIKOCEPUITHOM MPOU3BOICTBE sl 00JIeTYeHUs 00CTY)KUBAaHUS CTAHKOB HAJIAJYUKAMH U OpTaHU3AIUU
OTCIIC)KUBAHUS 00paOOTKH MapTHH JeTaNICH.

Ecau o6pa60TKa ,HCTaJIeﬁ 141 c6op1<a N3 HUX U3ACIHUA OCYHICCTBIICTCA B OAHOM 3/JaHNH, TO JIMHUH C60pKI/I 1 MEXaHUYECKOM

00pabOTKH TOHKHBI OBITH YBSI3aHBI (HAIIpUMED, ¢ y4acTKOB 00padoTku netanu Nel u Ne2 nmeranu JOKHBI Cpasy ke
nonajath Ha mo3uirio Nel c6opku, ¢ yuactka Ne3 — Ha nmo3unuto Ne2 cOOpKH U T.11.).
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OPI'AHU3ALIUMA U YCTPOKMCTBO PABOUYEI'O MECTA (npodonsicenue)

Jl1s1 onipeniesieHrs IPOM3BOJICTBEHHOH IO HEOOXO0IUMO pacCuuTaTh MOTPEOHOE
KOJIMYECTBO CTAHKOB.

Ilpouszeoocmeennan niowjadb — 3TO YUaCTOK 11€Xa, HA KOTOPOM OCYILECTBISIETCS
HEMOCPEACTBEHHOE BBITIOJIHEHUE TEXITPOLIECCA MO BBIITYCKY OCHOBHOM MPOayKuuu. B
ATy ITUIOIIAb BXOJWUT:

1. MecTo HEMOCPEACTBEHHO ISl CTAHKA CO CTOMKAMHU YNPABJIEHUS U CUJIOBBIMU
mKagamu.

2. MecTo aJist pa3MelieHus TyMOOU€eK JJIsl peXKYILEero U U3MEPUTEIIBHOTO HHCTPYMEHTA.

3. MecTo aJig pa3MeIIeHus CToJia Wik TYMOOYKH JJIs1 KOHTPOJIs (€CIu 3TO
IpEeAyCMOTPEHO IO BUY PadOT).

4. MecTo mJist IIOMIAJ0K 3arOTOBOK U AETaJICH.
5. MecTo a5 pa3melieHus CpeACTB HAIOJIBHOTO TPAHCIIOPTA.
6. MecTo aiig npoxoja U Mpoe3/ia MeXIy CTaHKaMu (KpOME MaruCTpajibHbIX ).

7. MecTo 11 pa3MeEIIeHHs IPYTuX MaTepUalibHO-TEXHUYECKUX CPEICTB, HEOOXOIMMBIX
JIJI BBITIOJIHEHMS TEXIIpOIIecca.
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OPTAHM3BALIAS 1 YCTPOUCTBO PABOYEI'O MECTA (npooonicenue)

OO6r1as Mpor3BOICTBEHHAS TIJIOIIA b

.S=Zq_1pj_ f;! -
=1

rje S — oblas IpoU3BOACTBEHHAS UIOMAAb, M%, — IPUHITOE KOJHUYECTBO CTAHKOB JAHHON MOIEIH HIIH
THUTMA; N — YUCJIO UCTIONh3yEMbIX B OCHOBHOM MTPOM3BOJICTBE MOJIENICH WIIH THUTIOB CTAHKOB; f; —
yIeNbHAs IPOU3BOICTBEHHAS IJI0IIah, M%/CTAHOK.

VY nenpHad miomanas 3aBUCAT OT KOHKPETHOM MOJIENIA CTaHKA. [[JIs1 yKPYITHEHHBIX PacdeTOB UCTIOJIb3YKOTCS
CHENYIOIINE TAHHBIE:

e g Menkux crankoB f=7...10 M2/cTaHOK;
e s cpennux crankos f=10...20 M?/cTaHoK;
e s KpymHBIX cTankoB = 20...60 M?/cTaHOK;

* st 0000 KpymHBIX ctankoB f = 60...170 M?/cTaHOK.

JI71s1 METKOCEpUITHOTO TPOU3BOJICTBA U MAJIOTO 1[€Xa MPUHUMAIOTCS O0Jbiue UudpshI, 11
KPYITHOCEPUITHOTO MPOU3BOJICTBA U KPYITHOTO 11€Xa — MEHbIITKE UQPHI; T.K. IPOU3BOJICTBO
OTJIAXKEHO, BEPOSITHOCTD MEPEIUIAaHUPOBKU 000PY/I0BaHUS HU3KA, BBIIIE LICHUTCS KaXKIbIN
KBaJAPATHBIA METP IUIOIIA U, MTOTy4YaeTcs OOJIbIIe A0S IS TUIOIAKH 3aroTOBOK. PacueT mo
YACIBHOM IJIOMAAN MOXET MPUBECTU K OOJIBIIIUM OIIMOKAaM, TOATOMY HE00X0/1MMa KOPPEKTUPOBKA B
MPOLIECCE BBIMOJIHEHHS TUIAHUPOBKH.
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15. METO/1bI PACUETA KOJIMYECTBA PABOTAIOIINX

Jlnst pacyeTa KoJiM4ecTBa pabOTAIOIIMX UCTIOIB3YIOTCS Pa3IMUHbIE METO/IBI.
1. Pacuem npou3e00cmeeHHbIX padouux.

 Ilo mpyooemkocmu pabom:
R=T/(F,, K,) (15.1)
rae R — konudectBo pabounx; T — TPy10€MKOCTh COOTBETCTBYIOIIETO BU/Ia pabOT (TOKAPHBIX, (hpe3epHBIX
u T.1.); F, , — AeiCTBUTENbHBIN (HOHI BpEMEHH paboThl pabounx; K, — K03 pUIHEHT MHOTOCTaHOYHOTO
00CTy)KMBaHUS (IPUMEHSETCS TOJIHPKO MPHU HAIMYMK MHOTOCTAHOYHOIr'0 00CyKuBaHus). s
ykpynHeHHbIX pacueroB K =1,1...1,35 nna menkocepuitHoro npoussojactsa; K =1,3...1,5 nus
cpenHecepuitHoro nmpousBoacTsa; K =1,9...2,2 nns MaccoBOro npous3BOACTBA. DTOT KOAPPULIUEHT
MOET NPUMEHSATHCA JJI TUNOB cTaHKOB: K =1 — niia yHuBepcanbHbIx cTaHkoB; K =3...8 — mjis
IPYTKOBBIX TOKAPHO-PEBOJILBEPHBIX aBTOMATOB; K =2...4 — my1s1 3y0000padaThIBatoOIMX MOJIyaBTOMATOB;
K,=2...3 — nns ctankos ¢ UITY.

° Ilo paﬁoth mecmanm. I[GJ'I&CTCSI IUVIAHUPOBKA, a4 3aTCM I10 pa60‘II/IM MCCTaM PACCTABIIAIOTCA OIICPATOPHI
U IIOACYUTBIBACTCA UX HOTp€6HO€ KOJIMYCCTBO € YYHCTOM CMCHHOCTH MU OTIIYCKOB. I[JI?I IIOTOYHOT'O
IMpOoU3BOACTBA PACUCT pa60‘II/IX BCACTCA TOJIBKO 3TUM MCTOIAOM.

i Ilo mexnuko-3konomuueckum nokaszaméeyiam, ujiu ydejlbnoﬁ np0u360()umeﬂbuocmu:
R=N/qg, (15.2)

rae R — konumaecTBo padounx; N — mporpamma BeITycKa (IITYK WIH KT);
J — yAenbHas IpOU3BOIUTENHHOCTH (IT./1 pabodyero unu kr/l pabouero).

» Ilo npouenmuomy coomnouienuio K opyzum kamezopuam padouux. Hanpumep, ¢ppesepubix padot 5 %
OT TOKapHBIX padoT, a Tokapeil Tpedyercs 100 uenoBek, Toraa ppe3epoBUIMKOB NOTPEOYETCS S YEIIOBEK.
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METO/bI PACUHETA KOJIMYECTBA PABOTAIOIINX

2. Pacuem konuuecmea 8cnomozameﬂbublxpa60uux:

Ilo mpyooemkocmu padom: R=T/F_ _, rae T — rogoBast Tpya10€MKOCTb paOOT (3aTOYKH, KOHTPOJIS U T.I1.).

ap!?
Ilo pabouum mecmam.

Ilo nopmam oocnyrcueanusn. JIns o0CIyKUBaHUS TOKAPHBIX CTAHKOB TpeOyeTcst oiMH HaytauukK Ha 11...18 cTaHKOB;
TS UM OBATIbHBIX — OJIMH Haja 9uK Ha 8...18 ctankoB; TokapHbIX ¢ UITY — ogun Hanaguuk Ha 4...10 cTaHKOB;
CBepIUIBHBIX U Ppe3epHbIx ¢ UITY — ogun Hanaguuk Ha §...16 CTAaHKOB | T.1I.

Ilo npouyenmuomy coomuouwienuro K Opy2um kamezopuam paovoyux. JIjis eTMHUIHOTO MPOU3BOJICTBA TpeOyeTCs
BcrioMorateNbHbIX padouunx 10...18 % oT kKoauuecTBa MpOU3BOJACTBEHHBIX, I cepuitHoro — 18...25 %, nis MaccoBoro
—25...50 %. Ilpu enuHUYIHOM NMPOU3BOACTBE TPedyeTcsi MeHbIle HAJIATUYMKOB, T.K. pabouyne-yHUBEPCAIbl UMEIOT
JIOCTATOYHO BBICOKYIO KBATHU(UKAIIMIO M MOTYT CAMOCTOSTEIIFHO HACTPOUTH CTaHOK. IIpu MaccoBOM Mpou3BOJICTBE
TpeOyeTcst OOJIbIIIE HAJIaTYMKOB, T.K. OTIEPATOPHI, KaK MPAaBUJI0, UMEIOT HU3KYIO KBanubUKaluio (He Tpedyercs
BBICOKAS, MPUMEHSETCS y3Kas crienuanu3aims); Tpedyercs 6ombiie KoHTpoaepoB (100% KOHTPOIIb), 3aTOYHUKOB U T.]I.

3. Pacuem nompeonozo konuuecmea cayxycauwjux. K cyxanmm OTHOCITCS HHXXEHEPHO-TEXHUYECKUE pAaOOTHUKU
(UTP) u cuetno-konTOopckuii nepconain (CKII). K UTP oTHocsATCS HavalbHUK 11€Xa U €ro 3aMECTHTENIH, HAa9aJIbHUKH
OTJIETIOB, TA0OPATOPHIl U YYaCTKOB, MAacTepa, TEXHOJIOTH, KOHCTPYKTOPbI, TEXHUKH, HOPMUPOBIIUKH, SKOHOMHUCTHI,
MEXaHUK U EeKTPUK (dHepreTuk) nexa (HavanpbHukn). K CKII otHOCSTCS OyXTranTepsl, KaCCUPBI, CEKPETApH, YIETUHUKH,
3aBEAYIOLIME CKJIAJI0B U KJIaI0BBIX.

Pacuem no cxeme ynpaenenus u Hopmam o0CayHcusaHus.
Ilo oannvim nepedosvix npeonpusamuii. ITOT METOJI MOXKET JIJaBaTh OOJIBIIIYIO OIITHOKY.

Ilo npouenmuomy coomuouwienuIo K Koauuecmey npou3e00cmeeHnvix padouux. Hanprumep, B € AMHUYHOM
npousBojcTBe TP cocrasnsor ot 18 10 24 % oT KonyecTBa MPOU3BOACTBEHHBIX pab04MX, B MACCOBOM — OT 15

10 20 %. CKII tpebyetcst B cpenneM okoio 5 %. Jlns kpynHbix 11exoB (6osiee 200 pabourx) mpoIeHTHOE COOTHOIIICHUE
MEHBIIIE, I MEeTTKUX — Ooubie (Harmpumep, mpu 50 pabounx Bce paBHO TpeOyeTcsl HAaYaIbHUK 11€Xa, MacTep, TEXHOJIOT
u T.11.). {5 equHMYHOTO TTpon3BocTBa MHOTAA TpeOyeTcs UTP Gombine, uem pabouux. Hampumep, 115 3arpy3ku
BBICOKOTIPOM3BOAUTENHHOTO cTaHka ¢ UITY TpebyeTcss HeCKOJIbKO MPOrpaMMHUCTOB MPU MAJIBIX ITpOorpaMMax JieTajeH, a
OTepaTop OJUH 0OCITYKUBAET HECKOJIBKO CTAHKOB.

4. Pacuem maaowezo oocaysycusaiowe2o nepconana (MOII) npousBoauTCs 10 HOpMaM 00CTyKUBaHUS (01HA
y6opumia Ha 500 M? II0IIaaK) WK [0 IPOLEHTHOMY COOTHOIIEHHUIO (TapAepOOIIHIILI COCTABISIOT 2...3 % OT uucia
paboTaronmx).



16. IlpoekTHpOBaHME BCIIOMOIaTeJAbHOM CUCTEMbI

BcnoMorarenbHasa cuctema npeHa3HadeHa Jjisi ooecrieueHus decnepe0oiHon padoThl
OCHOBHOTI'O MPOM3BOJICTBA. BecrmoMorarenpHast CHCTEMa COCTOUT U3 CEMHU CJIYKO:
CKJIAJICKOU, TPAHCIIOPTHOW, HHCTPYMEHTAJIbHOM, PEMOHTA U TEXHUYECKOTO
00CITy>)KMBaHUS, KOHTPOJISI KA4€CTBA, OXPaHbl TPYJa U OBITOBOIO OOCITY>KMBAHUA,
YIIPABJICHUSA U NOATOTOBKHU MPOU3BOJCTBA.

1. Cruanackas ciaysxkoa

Cknazackas ciryk0a rmpeHa3HayeHa JyIsl HAKOTUIEHUSI, XpaHEHUs U IPpeoOpa3oBaHHUs
(KOMIUIEKTOBAHMS ) TPY30MOTOKA.

A) Ilo naznauenuro Cxiaapl ACASATC:

1. Cknaowvt 3a20moeok. B XpyTHBIX 11eXaX OHU, B CBOIO OUEPE/Ib, MOTYT pa3AeisaThCs Ha
CKaovl mamepuanoe (MpoKat, JIUCTHI U T. I1.), 3a20M 060K (JIUTHIS, INITAMIIOBAaHHbBIE WU
IIpeaBapUTEIbHO HaYepHO 00pabOTaHHBIC UK OTPE3aHHbBIC B APYTOM LIEXE WU
y4acTKe), noiyghadpuxamoe (IOKynaeMbie CO CTOPOHBI, MPEIBAPUTEIHLHO
00paboTaHHBIC).

B cocTaBe MalmHOCTPOUTEIBHOTO 3aBO/Ia MPEAYCMATPUBAIOT EHTPAJIU30BAHHBIH
CKJIAJI METAJLJIA C 3aTOTOBUTEILHBIM I[€X0M JIM0O0 CKJIaJIbl MEeTasla Ipu
MEXaHUYECKHUX 1I€XaX C 3arOTOBUTEJILHBIM YYACTKOM JIJIs pe3ku mpokaTa. Ckiiajibl
poKaTa CO3/1at0T TaAKXKE MPU aBTOMATHBIX 11eXaxX (Ie UCTOJIb3YIOTCS MPYTKOBBIC
TOKapHBIE MOTyaBTOMAaThI). J[JIsl pa3MeleHnsi MeTAJIONPOKATA UCIIOJIb3YIOT
CreNrAJIbHbIE CTEJUIAXKH, KOHCTPYKIIUS KOTOPBIX OMPEAECIACTCS BUIOM MOIBEMHO-
TPAHCIIOPTHBIX CPEACTB, UCIIOJIBL3YEMBIX Ha CKJIaje. bOoJbIIyI0 BMECTUMOCTh UMEIOT
CKJIQJIbl C KOHCOJIbHBIMU CTEJUIaKaMHU, OJTHAKO JJIs1 UX 00OCITYKUBaHUSI HEOOXOIUMBI
CTEJIJIaXKHbIE KpaHbI-1ITa0eNIephl TU00 cenUaJIbHbIe MOTPY3UYNKH ¢ 00KOBBLIM
BBIJIBUKHBIM I'PY303aXBaTOM, MOCTOBBIC KpaHbI-IITa0esepsl . B mepBoM citydae
o0ecIeunBalOTCS HanOOoJIbIIAs MPOU3BOAUTEILHOCTD CKIAUPOBAHUS U BEICOKUI
YPOBEHb aBTOMATU3AIMH IIPH UCIIOJIL30BAHUY IIPOrPAMMHO-YIIPABISIEMBIX IITA0ETEPOB.



Ilpoekmupoeanue ecnomozamenvnou cucmemsl. Cknaockaa cayyncoa (npooonsicenue)

2. CKnaowl 6cnomozamenvHvlx mamepuanog. lIpegHazHaueHbl 119 XPAHEHHS] CMA304YHbIX
MaTepuaJjioB (Macel pa3IMYHbIX MAPOK), CMA30YHO-0XJIAKAAKIINX KUIKOCTEH
(COX) 1 ux KOHIIEHTPATOB, MPOMbIBOYHBIX KHAKOCTEH (KEPOCUHA, COJISPKH,
OCH3MHA U T. I1.), 00TUPOYHBIX MATEPHAJIOB (BETOIIHN, TPAIMOK U T. I1.), YOOPOUHBIX
(onmMIIOK 11711 YOOPKHU MPOJIMTOTO Ha MoJ Macia). MHoraa Takue CKIaibl Ha3bIBaloOT
cknaovt I'CM (roprove-cMa304HBIX MaTepHaJioB). B HeOOIbIINX 11€XaX CKIIAIbI
BCIIOMOTATEIbHBIX MATEPUAIIOB PA3MEIIAIOTCS B CKJIALAX 3ar0TOBOK B OTEJIbHO
OTIOPOKEHHOM MOMEIICHUN M3 HErOp4Yero MaTepuasia u ¢ sKejJe3Hoi 1BepbIo.
Oco00€ BHUMaHUE YAEISETCS XOPOIled BHITS?KHOM BEHTHJIANH U 000pYIOBaHHIO
AKTHBHOM MOKAPHOM CUTHAJM3AIMH, PEATUPYIONIEH HA IbIM U MOBBIIICHUE
temrepatypbl. ['CM xpaHsTCS B TEpPMETUYHO 3aKPBITBIX EMKOCTAX (Yallle BCEro B
METAIINYECKUX 00YKax) B He00AbIHUX 00beMax. OCHOBHbIE 3aMIAChI XPAHATCS Ha
3aBOJICKOM CKJIQJIE UJIM CHAPYIKU 31aHMS1, OTOPOKEHHbIE PelIeTKOM, 10 HABEeCOM
WIM B IPUCTPanBaeMoM nomernennu. [Ipu xpaHeHun B 3JaHUU CKJIa/
BCIIOMOTaTEIbHBIX MAaTEPUAJIOB pacroiaracTcs B HavaJie mexa, 4Toobl n30exaTh
MEPEBO3KH MOKAPOOIIACHOTO Irpy3a Mo Bcemy 1exy. JABepu ckiaga BCIIOMOraTelibHbIX
MATEPHUAIOB He JOJIKHbI BHIXOJAUTH HA BXO/, BHIX0J U MATUCTPAJIbHbIN MPOE3/,
MHaye MpH noxape o0pa3oBaBIINiiCs (Pakesl OTCEUET MyTH IBAKYaIIHUH.

3. Cknaowvt mesxconepauuoHnoz2o Xxpanenus (npomexcymounwie). llpennazHaueHsl s
XpaHEHUs 3arOTOBOK MEXK]1y OTNEepalysaMu IIPU MPOJICKUBAHUM 00JIee OJHUX CYTOK.
Pacnonararorcs BIOJb CTEH BOJIM3U pabOYUX MECT, /i€ 3ar0TOBKU 00padaThIBAIUCH
iy 0ynyT oOpadateiBaThes. MHOTAA (ITpH HEAOPOTUX 3arOTOBKAX ) ATHU CKJIAbI
MIPEJICTABIICHBI B BUJIC HAOUIAOOK MENHCONEPAUUOHHO20 XPAHEHUS HA TEPPUTOPUU
uexa.
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Ilpoekmuposeanue ecnomozamenvnoi cucmemsl. Cknaockan cayxyncoa (npooonsicenue)

4. Cknaowvl 2omoewvix oemaiiei. IlpeqHazHayeHbI 1J1s1 XpaHEHUS TOTOBBIX AETAJICH MOCIIE
00paboTKH WK nepe; COOPKOM.

5. Cknaodwvl 2omoeswvix uzdeauii. lIpenHa3HauCHBI JJ1s1 XpAaHEHUS TOTOBBIX WU3JEIIUM MTOCIIE
cOOpKH Iepe OTIPABKOM Ha IIEHTPAJIbHBIN 3aBOJCKOM CKIa.

6. Cknaodvl mexnon02u4ecKoli OCHACMKU U UHCMPYMeHmd. ITU CKIIAbl 0OBIYHO
OTHOCSITCA K MHCTPYMEHTAJILHOM CItyk0€.

bB) no cnoco0y (BHay) CKIAAUPOBAHUA (HA CTEIUIAXAX VI IITA0CTIIMU).

1. Hlmabenwvuwte. IlonaoHsl ¢ AeTansiMu yCTaHABIMBAIOTCS APYT Ha Apyra (10 5-u
MIOJITOHOB). DTOT BUJI CKJIAAUPOBAHUS MTO3BOJISAET CAKOHOMHUTh MECTO, HO HE
MO3BOJISICT OBICTPO B3ATh HIKHHUE TTOOHBI (TPeOyeTCs Meperpys3Ka), mo3Tomy B
mradesne JOMKHbBI OBITh MOOHBI ¢ OAMHAKOBBIMU AeTainsamu. IlllTabensimu XpaHsT
KpYIHbIE U THAXkKeJble OTJINBKH, CBAPHbIe KOHCTPYKIUM, a TAK)KE B HEOOIBIITNX
CKJIaJIaX 3arOTOBKH OJIMHAKOBOW HOMEHKJIATYphl. Y KJIaJIKy MOJJ0HOB B IITA0EIb
OCYIIECTBIIAIOT HAMOJIbHBIMHA JJIEKTPONOTrPY34YMKAMHU, BHICOKasi MAHEBPEHHOCTH U
BBICOTA MMOTbeéMa BIJILYATOI'0 3aXBaTa KOTOPHIX 00ECIIEUMBAIOT YKIAJAKY 10 MATH
SIPYyCOB MOJIOHOB C 3arOTOBKaMH B IITabese. 9T0 OYeHb SKOHOMUYHBIA B/
CKJIQJIMPOBAHMS 3aTOTOBOK JIJ1s1 HEOOIBIINX 1IEXOB

2. Cmennaxcuole. XpaHeHue jieTaneil (KOHTEHHEPOB) OCYIIECTBISETCS Ha CTEIUIaXKaX,
YTO S3KOHOMHUT MECTO M MO3BOJISIET OBICTPO B3ATh JIIOOYIO AETab WK KOHTEMHED.
[Ipu TspKENBIX Tpy3ax (BecoM Oosee 25 KT) TpeOyeTcsi MPUMEHATh IEKTPOTENb(EPHI
wiu norpy3uuku (mipu Bece 6onee 100 kr). CremnaxkHpie CKIaabl pa3andarTcs no
8blCcome XpaHeHus 2py3a: a) Majaou BbICOTHI (0 O M, OJTHAKO ONTUMAJIbHAS BBICOTA
XpaHeHus — A0 3,5 M); 0) cpeiHe BLICOTHI (OT 5 110 8 M); OOJIBIIION BBICOTHI (OT 8
10 12,5 m).
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Ilpoekmuposanue ecnomozamenvnou cucmemsl. CKnaockan cayxycoa (npooonsicenue)

Jlo 16,2 m u 6oJiee

|
T
[
Jdo 12,6 m

Jlo 7,2 m
—
J1lo 6 m

A
\ 4

A

Y
A
Y

a) 0) 6) 2)

CXxeMbl CTeJTAKHBIX CKJIAA0B MPHU 00CTY>KUBAHUH:

@) - CTeJIJIaXKHBIM KpaHOM-IIITa0eIepOM;

0) - MOCTOBBIM KPAaHOM-IIITA0EJIEPOM C YIIPABJICHUEM U3 KAaOWHBI;

8) - MOJIBECHBIM KpaHOM-IIITa0eJIepOM MPHU 0OCTY>KUBAHUHU C T10J1a W MYJIbTA;
2) - DIIEKTPOIIOTPYy3UMKOM
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Ilpoexmuposanue ecnomozamenvnou cucmemol. Cknaockasn ciayycoa (npoooncenue)

Ckapl CTEJIAXKHON KOHCTPYKIIMHU 00Jiee BMECTUTEIIbHBI, 3aHUMAlOT MEHBIITYIO IO,
JAI0T BO3MOKHOCTh aBTOMATU3UPOBATH CKJIaJickue padboTsl. K ToMy ke BhICOKas
YCTOMYHUBOCTh KOHCTPYKIMI o0ecrieuynBaeT 0€301acHOCTh paboThl. OCOOEHHO

3¢ (PEKTUBHBI CKJIAJIbl CTEIIAXKHON KOHCTPYKIIMU TTPU OOJIBIIION HOMEHKJIATYpPE 3aTOTOBOK
wiu oty padbpukaros. [Ipu 3ToM 11 rpy3a Kaa0ro HaMMEHOBAHMS OTBOJUTCSI CBOSI 30HA
XpaHEHUs, YTO 00ECTICYMBACT MOPAJIOK U YETKYIO OPraHU3aI1Io0 CKIIaJICKUX padoT.

HenocraTkom CKIIafoB CTEINIAXKHON KOHCTPYKIIMH SABIISICTCS MX MaJjas MPUCIIOCOO0IEHHOCTh
K MI3MEHEHUIO TUIAHUPOBKH, T. K. JJIs1 CO3JIaHMsI MOJ00HOTO CKJIaga TpeOyrTCs
crienajibHble (yHIAMEHTHI C 3aKJIaJHBIMU dJeMeHTaMu. [1oaToMy mpu co3anuu 1
pa3MeIIeHUH MOI00HBIX CKIAA0B CISIyeT YUYUTHIBATh MEPCIEKTHUBY Pa3BUTHS IIEXO0B U
3aBOJIa B IIEJIOM.

JI71s1 cpeTHUX U KPYITHBIX 1I€X0B, 0OCOOCHHO MPU OOJIBIIION HOMEHKIIATYyPE 3arO0TOBOK,
1esecoo0pa3Ho XpaHEHHE 3ar0TOBOK 68 mape nHa cmeanaxcax. becnojiouHble CTEIIaXU
UMEIOT KOHCTPYKIIUIO HAMPABJAIOIINX, COOTBETCTBYIONIYI0 IPUMEHsAeMO Tape, a B
CTeJlJIaKax KapKACHOI0 THIIA B KAXJIOM sTYEHKE Ha MOJIKE MOXKET ObITh pa3MeEIleHO
HECKOJIBKO MOIJI0HOB.

[Ipu UCTIOIBL30BAHUM HAMOJIBHBIX 3JIEKTPONOTPY34HUKOB U 3JIEKTPO-IITA0eIEéPOB
IIUPUHA TTpoe3aa MEXY psaaamu cresuiaxen coctarugeT 2310...3230 MM, B 3aBUCUMOCTH
OT MOJICJIM ¥ TPY30I0IbeMHOCTH mITa0eaépa pponTanbHoi norpysku, u 1700 mm —
IPY HAJTUYMM TPEXCTOPOHHEH Ipy30Boil miaTtgopmbl. BricoTa, Ha KOTOPYIO
nogHumMaetcs rpy3, coctapisieT 3000...5600 MM, rpy3onoabéMHOCTb 00bIYHO OT 500 10
1000 kr. C yBenu4eHrueM rpy30n0AbEMHOCTH YBEIMUUBAIOTCS U pa3MEPhI IOTPY34HKa,
YTO NPUBOJUT K YMEHBIICHUIO MAHEBPEHHOCTH.

85



Ilpoekmuposanue ecnomozamenvnou cucmemsl. Cknaockasn cayxrcoa (npoooiycenue)

3. Koneeitepnuie. I'py3bl B Tape NOABEIIMBAIOTCS K no08ecHoM) KOHaetiepy (0OBIYHO
3aMKHYTOMY B II€ITb), U BKJIIOYEHHUE €0 MPUBOJUT K MEPEMENICHUIO KOHTEMHEPOB K
KJIQJIOBIIMKY. TakuXx KOHBEHEPOB MOKET ObITh HECKOJIBKO: I10]T pa3HbI€ IPYIIIbI JeTalIeH.
JIOCTOMHCTBO TaKUX CKIIaI0B — KIA/OBIIUKY HE TPEOYETCs XOAHUTD IO CKIALy, BHIOUpast
JICTalIN; K TOMY e TPEOyeTCsl JIHIIb OAUH IIOBOPOTHBII KPaH B MECTE MOJX0/1a
KOHBEHEPOB JJIs TIOIbEMA TSIKEJIBIX JeTalel WM KOHTEUHEPOB.

B) I1o ypoBHI0O MeXaHU3AIUM CKJIAbl PA3THYAOT;
1. Hemexanuszupoeannvie.

2. Mexanusupoeannusie (MCTIOIB3YIOTCS MEXaHUYECKUE YCTPOMCTBA C PYUHBIM
yIpaBJICHUEM: IIAPHUPHO-OATAHCUPHBIE MEXAHU3MBI, AJIEKTPOTEIb(EPHI, KpaH-OAIKH,
MOBOPOTHBIC KPAHBI U T. 11.).

3. Bvicokomexanusuposannple (MCIONb3YIOTCS MOCTOBBIE KPaHbl, TOTPY3UUKH,
CTEJIJIAYKHBIC MIOTPY3UYHUKH U T. 11.).

4. Aemomamu3zuposannwle (C IPEIBAPUTEIHLHBIM HA00OPOM TpeOyeMOro acCCOPTUMEHTA U
KOJIMYECTBA Ha KOMITBIOTEPE, 2 ABTOMATUUECKUM ITa0ETbHBINA MOTrPYy3YUK CHUMAET CO
CTeJIIaXKeu 3a/lanHble AeTann). icnonb3yroTes KpailHe peIko Ha IEHTPaIbHbBIX
3aBOJICKMX CKJIAZAX U TOJBKO HA MEPEAOBBIX NIPEANPUATUAX.

5. Aemomamuueckue (TpeOyeMbIid ACCOPTUMEHT U KOJIMYECTBO OMPEECTACTCS
KOMIIBIOTEPOM I10 3aJJAHHOW TPOrpaMMe B COOTBETCTBUU C UCIIOJIb3YEMbIM
TexmpoueccoM. [IpeHazHaueHbI 1151 pa0OThI IO OE3IFOJHON TEXHOJIOTHN).

I') I1o TexHoJsioruu padoT CKiIaabl MOAPA3ACIISIOTCS:
1. Ha cknaowt xpanenus.

2. Komnnexkmoegounwte cknaowvt (B OJUH WIN HECKOJIBLKO KOHTEHHEPOB cOOMpaeTcs
COOPOYHBIN KOMILJIEKT J1J1s1 pab0oThl cOOpouHOil Opuraasl). Co3matoTcsi B COOpOYHOM
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Ilpoexmuposanue ecnomozamenvrnou cucmemul. Cknaockasn cayxyucoa (npooonicenue)

J1) Ilo By KOMIIOHOBKH — TYNMKOBBbI€ (OOBIYHO CKJIabl XPAHCHUS )
Y MPO0JIbHO-TIONEpPeYHbIe (Yallle BCEr0 KOMIIJIEKTOBOUHBIE).

.|

I 2

|| | 13

| |
5

Ckrajackas ciy>k0a 0 KHa XOPOIIIO COCTHIKOBBIBATHLCS ¢ TPAHCIIOPTHOIA:

1. loykHA UCIIOIB30BaThCS YHH(PMIIUPOBAHHAA Tapa (4TOOBI HE IEPEKIIA/IBIBATH TPY3
MOCJIE€ TPAHCTIOPTUPOBKU M3 OJHOTO THIA KOHTEWHEPOB B JIPYTOM JJIsl CKIIAAUPOBAHUS).

2. lomxHa ObITH 0TpadoTaHa (popMa MOTPY3KHM U TPAHCTIOPTUPOBKHU.

3. JomkHa OBITh ONTUMAJILHAS CXeMa Pa3MelleHusl CKJIAI0B 10 OTHOLIECHUIO K
IIPOU3BOJICTBEHHBIM YYaCTKaM M TPAHCIIOPTHOM cucteme. J1Jist 3Toro MoryT ObITh
UCIIOJIB30BaHbI CKJIAJIbl HE C TYMTUKOBOM, a C TIPOJI0JIBLHO-TIONEPEYHON CXEMOM padOTHI.

4. B 30He npuemMa 1 BbIIa4M TPY30B Ha CKJIa1aX JIOJKHBI ObITh JIOTIOJHUTEIbHbIC
neperpy3ouyHbie YCTPOMCTBA ¢ BHEHIHEr0 TPAHCIIOPTA HA YCTPOMCTBA CKIIAJCKON
CHUCTEMBI, IOJDKHBI OBITh pa3MeIlcHbl HAKOMUTEIbHbIE YCTPoiicTBA. 3a BpeMs
HaXO0XJICHHS 3arOTOBOK U MOJy(padpuKaTOB B HAKOMUTEIbHBIX YCTPOMCTBAX TAKKE
BBITIOJIHAIOT OIEPALAU KOHTPOJIA, IIEPECUETA, COPTUPOBKU U KOMIUICKTALIMU TTAPTUM IS
00paOOTKHY WJIK YKJIAJKY Ha CIIEHATbHYI0 TEXHOJOTHIECKYIO Tapy WUIIH CIly THUKH._




Ilpoexmupoeanue ecnomozamenvhoii cucmemol. TpancnopTHas cJiay:k0a

TpauncnoprHas cay:xda
A) Ilo naznauenui.

1. Mestcuexosan (rpy3oBble aBTOMOOHJIM, 3JI€KTPOKAPHI, BUJIOYHbIE ABTONOIPY3YUKHU
U DJIEKTPONOTPY3YUKH, JKEJIE3HOOPOKHBIC IIIATHOPMBI).

2. Buympuuexosan (37eKTpoKapbl, BUJIOYHbIE YJIEKTPONMOTrPY34YHKH, KPaH-0aJIKH,
TEJIC)KKU PYUYHBbIE, MOCTOBBIE KPAHBI, )KEJIE3HOJOPOKHbBIC IIATHOPMBI).

3. Mexconepayuonnasn (TEIEKKU PyUHbIE, SIEKTPOKAPbI, BUIOYHBIE AIEKTPONOTPY3UUKH,
MOBOPOTHBIC KpaHbl, KpaH-0aJIK1, MOCTOBBIC KpaHbl). B MOTOYHOM NMPOU3BOACTBE —
KOHBEMEPHI, CKIU3bI, TPUEMOIIEPEAATOYHBIE CTOJIbI, POJIbI'AHTH).

b) Ilo cnocody 3azpy3ku — 6 mape 1 6e3 mapwol. be3 Tapbl TPAaHCIIOPTUPYIOTCS TSHKETIbIC U
KpynHoradapuTHble aetanu (BecoM 0oiiee 100 Kr), XOTS ¥ OHU MOT'YT CKJIaJbIBaThCS B
OosbIIoN KoHTeHep. [Ipeanourenue oTaaeTcs 3arpy3ke B Tapy. Eciu geranu Menkue,
TO BEC KOHTEMHEepa ¢ AeTalIsIMU T0JDKEH ObITh He Oosiee 16 kr. Takas Tapa 10CTaTOYHO
yJI00Ha J1J1 ToAbeéMa BPYYHYI0, OHAa HE CIIMIIIKOM I'POMO3/IKa, U3 HEE JIErKO MOKHO
A0CTATh AeTajib. ECIu feTanu 10CTaTOYHO KPYITHBIE U TSKEJIbIE, TO pa3Mephl Tapbl
ONPEJICIISIIOTCS, MCXOs U3 JIETKOCTH J0CTaBaHMs JeTanei (riayOuHa Tapbl He OoJiee
600 MM, mupuHa He 6os1ee 1000 Mm), a Bec OyaieT onpeaeasaThCs IPy30I101bEMHOCTHIO
noabeMHoOro ycrpoicrsa (00614HO 0T 200 10 500 Kr).

B tape aeranu aydine pacrnosaraTb OpueHmuposanHHo, a He Ha8aioM, T. K. MEHbBIIIE
BEPOSITHOCTD TTOBPEKICHUS.

KpynHorabapuTHbI€ JeTAIM TaKKE MOT'YT TPAaHCIIOPTUPOBATHCS HA MOAAOHAX C
JAepeBIHHBIMHU JI0OKeMEHTAMU, 1S TUTM(OBAHHBIX JI€TAJICH JI0)KEMEHThI MOTYT
MMOKPBIBATHCA MJIOTHOW TKAHBIO.

CnoxHBIE KOPITYCHBIE ASTaId MOTYT TPAHCTIOPTHPOBATHLCS MPSMO €O CIYTHUKAMM,
MO3BOJISIIOIIIUMH COXPAHUTh MOCTOSTHCTBO 0a3 nmpu 00padoTKe.
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Ilpoexmupoeanue ecnomozamenvnou cucmemol. Tpancnopmmuasn cayxyncoa (npooondicenue)

B) Ilo cxeme 0suscenusn TpaHCIOPTHBIE CUCTEMBI TTOJIPA3JICIISIIOTCS Ha JIUHelHble (CKITN3HI,
PUEMONIEPEATOYHBIC CTOJIBI U T. I1.) U 3aMKHymble (KOHBEHUEPHI), a TAKKE
gemeauUecs i He6emeauuecs.

I') Ilo yposnio pacnonoscenusn padoueit emeu TPAHCIIOPTHBIE CUCTEMBI TIOIPA3ICISIOTCS
Ha HanoibHble (AIEKTPOKAPDI, TEJICKKH PyUHbIE, HAMTOJIbHBIE KOHBEHUEPHI JJIsI TSKETBIX
U KpYyHOTAa0ApUTHBIX ACTalIel U U3MIENINN), Icmakaonsle (Ha ypOBHE 10sICa) U
noogecHule (TPaHCTIOPTHASI BETBb KOHBEIEpa pacoiaraeTcs Bblllle pocTa 4eJIOBeKa, a K
HEW MOJIBEUINBAETCS 3arOTOBKA HA YPOBHE 'OJIOBBI). JcTakagHbIe 0oJiee yA00HBI s
CHSITUSI 3arOTOBKH, HO 3aTPYAHSIOT MepemelieHue mo muexy. [logsecHsie MeHbIIe
3arpoMOXKIaI0T MMOMEIICHUE, HO UMEIOT MTOBBIIIIEHHYIO IITYMHOCTD U3-3a LIEMTHOM
nepeaayu.

KonBeiiepbl IpUMEHSIOTCS MPH MOTOYHOM MPOU3BOACTBE U MMOIPA3ICISIIOTCS Ha
uiazoevle, nNPepvleUCHble U NOCMOSHHDbLE.
[To BO3MOXXHOCTH HEOOXOIMMO COKpAIIaTh 00beM rpy3onoroka. /[is storo:

1) MmexaHo0OpabaThIBAIOIINE YYACTKU JOJDKHBI IPUMBIKATH K COOPOYHOMY LI€Xy B
nopsiAKE BOCTpeOOBaHUs JeTaleld 10 HOMEHKJIATYPE;

2) CKJIaAbI 3ar0TOBOK M M0Jy(adpuKaTOB JOJDKHBI OBITH PACIIOI0KCHBI B
MeXaH000padaThIBAIIMX KOPIYCaX, KOTOPhIE JOJDKHBI pacnoyiaraTbCs psiioM O
COOPOYHBIM LEXOM;

3) HE0OX0AUMO MEepeMeliaTh IPy3bl B Tape, ONTUMAaJIbHOM 110 BMECTUTEILHOCTH;

4) He0OXO0IMMO COKPAIIATH YHMCJIO MEePeBAJIOK (HAIPUMED, IMyCThI€ KOHTEHHEPHI CTOAT
HA PYYHOU TEJIEKKE U MOCJIE UX 3aMOJHEHHUS TEIEkKKa MEPEBO3UTCS B HYKHOE MECTO 0Oe3
JOTIOJTHUTEIIbHOM TIepEeTPy3KH);

5) pa3meiiaTs 000pyA0BaHueE MO X0y TeXNMpouecca;
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Ilpoekmupoeanue ecnomozamenvhoil cucmemsl. Tpanucnopmnas cayxncoa (npooonicenue)

6) ITPpU BO3MOXHOCTHU HUCIIOJIb30BATbh KOPOTKHUEC HECIIN: IIPUCMOIICPCAATOYHBLIC CTOJIbI, CKIIM3bI

(HAKJIOHHBIE JIOTKH ), POJIBIaHTH (CTOJI C BAJIMKAMU HA MOJIIUITHUKAX );

7) UCTIONTH30BAaTh MEXaHU3AMMIO PA3rPy30YHO-NIOTPY304HbIX padoT (3JIEeKTPOKAPHI ¢
MAaHMITYJISITOPOM, BUJIOYHBIE JJIEKTPONOTPY3UMKH, TEJICKKU C MEXaHU3UPOBAHHBIM
OABEMOM, IOBOPOTHBIE KPAHBI, IIIAPHUPHO-0ATAHCUPHBIE MEXAHU3MbI, MOCTOBBIC KPaHBbI);

8) cokpamaTh BepTHKAJbLHOE IepeMellleHre IPy30B (HCII0JIB30BaTh IIepeMeIacMbIe
TEJIC)KKU C KOHTEHMHEpaMH, 3arpy3Ky C MaHayca, pacioI0KEHHOT0 Ha YPOBHE MIaT()OPMBbI
TPAHCIIOPTHOTO CPEJICTBA U T. II.);

9) yMeHbIIATH YMCJIO PA3BETBJIEHHI U MIEPECCUCHUI TPAHCIIOPTHON CUCTEMBI.

DIEKTPUYECKUE MOCTOBbIE€ KPAHbI PUMEHSIOT TOJbKO MPU MEPEMENIEHUN 0CO00 TIHKETBIX
uzaenui. X ucnosnb3oBaHue TPEOYET 31aHuE OOIbIION BBICOTHI, IITAT KPAHOBIIUKOB,
TpeOyeTCs MHOTO BPEMEHHM JIJIs MEPEMENIECHUS 3ar0TOBKH, MPUXOUTCS 3aTpauynuBaTh
JTOTIOJTHUTENIPHOE BpEM Ha OXHUJAaHue KpaHa. [[puMepHOE BpeMsl yCTAaHOBKHU U ChEMa
W3JeJIMK Maccou 10 150 Kr cOCTaBisAET, IIPU UCTIOIb30BAHUN MOCTOBOTO JIEKTPUUECKOTO
KpaHa (BKJII0Yas BpeMsl Ha BBI3OB €ro K MECTy paboThl), 3...5 MUH; OoABECHOTO KpaHa — 0,5

MMUH.
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Ilpoexmupoesanue ecnomozamenvnoii cucmemsl. Tpancnopmuasn cayxcoa (npooonsicenue)
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Ilpoexmupoeanue ecnomozamenvnou cucmemul. Tpancnopmuasn cayxncoa (npooonsicenue)

Ha noJsty 1iexa HaHOCATCS CIUIOIIHBbIE MOJIOCHI 2KeJITOT0 IIBeTa, 0003HAYAIOIINE YYACTKHU C
AKTUBHBIM TPAHCHOPTHBIM JBH)KEHUEM, YCTAHABIUBAIOTCS Oapbepbl, MPENSATCTBYIOIINE
HEOXKUIAHHOMY BBIXOJY JIFOJICH Ha MPOE3/1, BEIBEIIMBAIOTCS MPEAYITPEKIAIOIINE TAOJIUUKH,
0003Ha4YaTCA nmepexoabl. CKOpOCTh HAMOJBHOTO TPAHCIIOPTA JOJKHA OBITH MEHBIIIE
80 M/MuH, a TOABECHOTO — MeHbIIIe 50 M/MHUH U3-3a HHEPIIMOHHOCTHU. [Ipyu MpOeKTUPOBAHUH U
pacueTe TPaHCIOPTHOM CITY>KObl HA KOMIIOHOBKY I1€Xa HAHOCSTCS CTPEJIKH, IIUPUHA KOTOPbIX
NMPONOPUHOHATBLHA 00bEMY I'PY30II0TOKOB, YKa3bIBACTCA UX 00BEM (ILITYK B CMEHY, T/CMEHY).
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| — cknan rotoBeIX neraneil; || — yuactok okpacku kopnycHbIX neraneit; |1l — yuactok cOopku y3710B U
KOMILIEKTOB; |V — y4yacTok MOHTaxa MamuH; V — y4acTOK UCHBITaHUS U OTIIaIKu MamuH; VI — ydyacTok
okpacku u otiaaku mamus; VIl — kpackonpuroroButenbHbii yuyactok; VI — ydacTok KoMIieKTOBaHMS U

YIAKOBKH; TI'Py30MOTOKM: /[ — OTIEIbHBIX JeTaliei; Y - coOpaHHbIX y3710B; K — COOpaHHBIX KOMIYICKTOB;
M — coOpaHHBIX MaIlIuH



Ilpoexmuposanue ecnomozamenvhnou cucmemol. Hncmpymenmanvnan cayycoa
NHCTpyMEeHTAJIbHAA CJYK0a

NHCcTpyMeHTaIbHAs C1yK0a MpeaHa3HavyeHa Jijisg o0ecneyeHus HHCTPYMEHTAMM U JIJIsI
KOHTPOJISI MX NMPABUJIbHOM IKCILIYATAIIUHA.

DOYyHKIUN UHCTPYMEHTAILHOU CITYKOBI:
1) opranuzanusi TpPaHCIOPTUPOBAHUSI UHCTPYMEHTOB;
2) XpaHEHHE UHCTPYMEHTA U COCTABHBIX AJIEMEHTOB Ha CKJIa1axX;

3) HacTpoiika CI0KHBIX HHCTPYMEHTOB Ha TpeOyeMbIi pa3mep (pe31oB B OJIOKax 11
ctadHkoB ¢ UITY, pacTOUHBIX MHOIOPE31IOBBIX OJIOKOB, KOMILJIEKTa ()pe3 Ha ONpPaBKe);

4) 3aMeHa HENEPETAauNBAEMbIX MHOTOTPAHHBIX IJIACTUH HA CI0KHBIX HHCTPYMEHTAX;
5) BOCCTAHOBJICHHE HHCTPYMEHTOB ITyTEM IepenaiKu HalmalHbIX MJIACTUH;

6) OYMCTKa U 3aTOYKa HHCTPYMEHTA;

7) cOOpKa U JEMOHTaX NHCTPYMEHTA;

8) KOHTPOJIb COCTOSIHUS PEXKYIIUX KPOMOK HHCTPYMEHTA;

9) npoBepka abpa3uBHBIX KPYTOB M MX OaaHCUPOBKA.

CTpyKTypa HHCTPYMEHTAIBHOMN CITyXKOBI:

1) uactpymeHnTanpHO-paznaTounbie kinaaosbie (MPK) u 3aBoCKON MHCTPYMEHTAIBHBIN
CKJIQJ;

2) UHCTPYMEHTAJIbHBIN 11€X;

3) 3aTOYHbBIEC OTJEIEHUS U YYaCTKU (ITPU HEHTPATM30BAHHON 3aTOYKE JIJIs1 KPYIHBIX LIEXOB);
4) MacTepCKHE MO PEMOHTY OCHACTKU U PEKYILIUX UHCTPYMEHTOB;

5) yyacTku COOpPKHM U HaCTPOUKH;

6) y4acTOK JJIsl HallallKu pexXyuX MmiacThH (Ha ycraHoBkax TBY);

7) y4aCTOK IO HAHECEHHUIO MMOKPBITUN HA PEXKYIIUE UHCTPYMEHTHI; 93
8) KOHTPOJILHO-TIOBEPOUHBIC MMYHKTHI.



Ilpoexmupoeanue ecnomozamenvnoi cucmemovl. Hncmpymenmanvuasn cayxncoa (npooondicenue)

CraHIapTHBIE PEXKYIINE MHCTPYMEHTHI ITOKYITAIOTCS WM 3aKA3bIBAKOTCS HA
WHCTPYMEHTAJIBHBIX 3aBOJIaX, CHIEHUATIbHBIE MHCTPYMEHTHI U3TrOTABINBAIOTCS B
WHCTPYMEHTAIIBHOM ILIEXE WJIA 3aKA3bIBAOTCS HA HHCTPYMEHTAIBHBIX U IPYTUX
MPEANPUATHUSX.

NHCTpyMEHTaIbHBIN 11€X, KaK IPaBUIJIO, UMEET HanboJiee€ TOYHOE YHUBEPCAIBHOE U
crieruaibHoe 000pyI0BaHKEe (KOOPAMHATHO-PACTOYHBIE CTAHKU, TOPU30HTAIBHO-
PACTOYHBIE C KOMMUPOBAIIBHBIMU MTPUCIIOCOOICHUSIMH, BAKYyYMHBIE KaMePbl JJIs
HUTPOIIEMEHTAIIMN, YCTAHOBKH JJIsl HAHECEHUSI M3HOCOCTOMKHMX MOKPHITUM, YCTAHOBKH
TBY g5 Hanaliky TBEPAOCIIIIABHBIX IUIACTHH U T. 11.), HAUOO0JIEE BHICOKYIO
kBanudukanuio padounx. Ha KpynmHBIX NpeaNpUATHSX HHCTPYMEHTAIBHBIN 1IEX UMEET
CBOM TepMUUYECKUN yuacTOK. COCTOSTHHE HHCTPYMEHTAJIBLHOTO 11€Xa ONpeIeNseT
CIIOCOOHOCTh MPEANPUATHS K BBIITYCKY HOBOW M CJIOKHOU MPOIYKIIHH.

Cnocoouwl Op2anu3auuu 3amMeHbl peHcyuiux UHCMPYMEeHmoes.

1) no omkazam, xoraa nociie HaCTYILICHUS MPEACIBHO TOYCTUMOTO U3HOCA HHCTPYMEHT
3ameHsieTcs. KpurepusiMu mpeeabHOro M3HOCa MOTYT OBITh: a) MIMPUHA (PACKU U3HOCA IO
3aHEW OBEPXHOCTH (IIpU 00padoTKe cTaiu — He 6osiee 0,25 MM IS TTOJYYHUCTOBOM
00paboTku U He 6osiee 0,75 MM 1J1s1 4epHOBOM 00pabOTKM); 0) YXYAIICHUE
IIEPOXOBATOCTH 00Pa00TaHHOM MTOBEPXHOCTH; B) OBICTPOE U3MEHEHHUE HACTPOCHHOTO
paszmepa (pa3mep «He JIEPKUTCS»); T) MOSBICHUE CBUCTA UJIH BH6pauHH 1) TIOSIBJICHUE
CHUHEH CTPYKKH JIJIs1 OBICTPOPEIKYIIETO HHCTPYMEHTA U KPaCHOM — /ISl TBEPAOCILIABHOTO
U T. ]I

2) cMewanHan 3amena, Wi npuHyoume ibHasl, KOraa 4yepe3 onpeaesicHHOE BpeMsi, paBHOE
CTOMKOCTH MHCTPYMEHTA, TOT 3aMEHAETCS HE3aBUCUMO OT CTEIIEHHU €ro u3Hoca. JTa
(dopMa 3aMEeHBI IPUMEHSIETCS AJIS1 IOTOYHOI0 MPOU3BOACTBA U JJISI ABTOMATHYECKUX
JIMHUM, IPUYEM PEKUMBI pe3aHUSI 0OBIYHO MOAOUPAIOT TaKKE, YTOOBI CTOMKOCTDH ObLIIa
PaBHA WM KPATHA MPOJO/LKATEIbHOCTH padoyel cMeHbI. Eciin HHCTPYMEHT gy
MU3HOCHUTCS IO HAMEUYEHHOT'O CPOKa, TO OH HEMEJJIEHHO 3aMEHSETCSI.



Ilpoexmupoeanue ecnomozamenvnou cucmemovl. Hncmpymenmanvnan cayxncoa (npooonscenue)

Jl1s1 6ecriepeOoitHON pabOThI MPOU3BOACTBA CO3/IACTCA CTPAX0BOI 3aMaC HHCTPYMEHTOB.
JI71s1 5TOTO COCTABIISIETCSI KapTa UCIOIB30BAHUS HHCTPYMEHTOB IO TEXIIPOIIECCaM BCEX
netaiei, oopabaTbiBaeMbIX B IIeXe B OJKaiiiye nepuoasl (0OBIYHO HA CMEHY, CYTKH,
MECSIl U TPU MECAIa), THCTPYMEHTHI pa30UBAIOTCS HA TPYINNbI CTOMKOCTH U
HanO00JIbIIero NcnoJib30Banusi. CTpaxoBOM 3arac onpeAessieTcs: ¢ MOMOIIbIO
TaOJIMYHBIX JAHHBIX 10 MUHUMAJIbHOMY 000POTHOMY (QOHIY.

Ha cremnaxkax HanOosee 4acTo UCIOIb3yEMbI MeJIKUIT MHCTPYMEHT XPaHUTCS Ha MOJIKaxX
Ha YPOBHE OT MOSICA YeJI0BEKAa 0 ero mjed 1o BUJIaM B MOPSIJAKE YBEIUUCHUS Pa3Mepa,
CO3/IAI0TCS] KOMILJIEKTHI HHCTPYMEHTOB (HalpuUMeEp, METUUKH U CBEPJIA MOJT TOT
pazmep). Peiko ucnosib3yemsie JIETKUE HHCTPYMEHTBI XPAHATCS Ha CTEIUIaXKaxX Ha
BBICOTE OoJiee 2,5 METPOB, TSAXKEIbIE TPUCITOCOOICHUS U UHCTPYMEHTHI — HA HUKHUX
nonkax. Bce s4eKy U AUKHA MOANUCHIBAIOTCH, BEACTCS KHUTA yyeTa
HHCTPYMEHTOB, 3a0JIarOBPEMEHHO 3aKa3bIBAIOTCS U MOKYNAIOTCSI HEOOXOIUMBIE 110
TEXIPOLIECCY UHCTPYMEHTHI. Y AeJbHAS MJIOIIAAb i1 HHCTPYMEHTAIBHOU KJIAA0BOM
3aBUCHUT OT THUIIA IPOU3BOJICTBA:

1) npu enuaruHOM npou3BoacTBe — 0,7...1,2 M2/CTaHOK;

2) npu MenkocepuitHoM npousBoacTse — 0,6 ...1,0 M2/cTanok;
3) ipu cpeanecepuitHom npousBojictee — 0,5 ...0,8 M2/cTaHOK;
4) npu kpynHocepuitHoM npousBojctee — 0,4 ...0,6 M2/cTaHOK;
5) nmpu maccoBom npousBojictee — 0,3 ...0,4 M2/cTaHOK.

Y aenbHas iolaab YBEIUYMBACTCS IPU XPAHEHUHU B UHCTPYMEHTAJIBHOU KJIAIOBOW, KPOME
PeKYIIUX HHCTPYMEHTOB, ellé U MPUCIoco0/ieHuid. B MHCTpyMEHTaAIbHON KITaJ0BOU
4aCTO XPaHATCS 1 M3MePUTeJIbHbIe HHCTPYMEHTBI U KaJuOphI, A1 YETO BBIACIACTCS

AOMOJHHUTEeAbHAs momaab 0,1 M2/cTaHOK.
95



Ilpoexmuposanue ecnomozamenvnou cucmemuvl. Hucmpymenmanonasn cayxcoa (npooonsicenue)

Oco00€ 3HaYEHNE UMEET HAJIMYKME MEPHOT0 PeKyIero HHCTPYMeHTA (CBEpJI, 3EHKEPOB,
pa3BEepPTOK, METUUKOB U IIJIALIEK U T. M.) HY>KHOW HOMEHKJIATypbl. OTCYTCTBHUE XOTS OBbI
OJIHOTO TpeOyeMoro pazMepa MpUBEET K OCTAHOBKE Mpou3BocTBa. Kpome pexyiiero
WHCTPYMEHTA, HEOOXOAMMO UMETh B HAJIMUUU OOJIBIIIOE KOJIMYECTBO PA3HOOOPa3HOU
TEXHOJIOTMYEeCKOH OCHACTKM U MIPUCIIOCOOICHUIN: IEPEXOIHBIE BTYJIKH K CBEPJIMIIBHBIM
Y TOKapHBbIM CTaHKaM I10J] KOHUYECKUE XBOCTOBUKH (¢ KoHycamu Mop3e ¢ Nel Ha No2,
No2-3 u 1. 11.), nepexoiHbIE BTYJIKU K (PpEe3epHBIM CTAHKAM, IIITPEBEH (TSITH) 115
KperieHus (ppe3, LaHTOBbIE MAaTPOHBI ¢ HA0OPAMU 1AHT, Pa3)KHUMHBIE OITPABKHU O]
OTBEPCTHUS PA3IMYHOTO AUAMETPA, TOKAPHBIE MATPOHBI CAMOLICHTPUPYIOILLIKE U C
HE3aBHUCUMBIM IIEPEMEIICHUEM KYJIAUYKOB U T. II.

KunagoBasi abpa3suBHBIX HHCTPYMEHTOB CO3aETCS IPU HAUIMYUHA B LIeXe MITM(OBAIbHBIX,
OTPE3HBIX, 3aTOYHBIX WUJIN MOJUPOBAIBHBIX CTAaHKOB. [1n01maap KiagoBou ONPENEHstOT
u3 pacuera 0,4...0,5 M2 Ha OZIMH U3 NEPEUNCIEHHBIX CTAHKOB 11 MOTOYHOTO 1 (,5...0,8
M2 JIJI HEIOTOYHOTO NMpon3BoACTBa. [IpuHrMmaroT ogaoro knagosmmka Ha 30...40
eauHuIl 00opy0Banus. B ki1anoBoit abpa3suBHbIE HHCTPYMEHTHI JOJIKHBI XPAHUTHCS B
BEPTUKAIIBHOM IOJI0KEHUH U TTPEBAPUTEIBHO JIOJKHBI ObITh UCTIBITAHBI HA PA3PHIB.

B nexe yacto uMeeTcs 3aTOYHOe OTeJIeHre, KOTOPOE pacroyiaracTcsl y CTeHbl, BOJIU3HU
YYaCTKOB TOKapPHBIX U CBEPJIMJIBHBIX CTAHKOB. OT OCHOBHOTO IMMOMEIIEHHS 3aTOYHOE
OT/ICJIEHUE OTTOPAXKUBACTCS IEPETOPOJIKON AJISI YMEHbIIEHUS IIYMA U 3albIJIEHHOCTH
a0pa3uBHOU MbUIBIO, JIEJIACTCA MOIIIHAS BHITSIZKHAA BEHTU IsIMsA. B 3aTouHOM
OT/ICJICHUH YCTAHABJIMBAIOTCS HAXKIAAYHbIE CTAHKM C KPYITHBIM U MEJIKUM 3€PHOM, U C
3€JICHBIMU KpyTaMU JIJIs1 3aTOYKHU TBEPIOCIUIABHBIX MHCTPYMEHTOB, U C OEIBIMU
(KpacHBIMU) — JIJISl 3aTOYKH OBICTPOPEKYIIUX, TPOUUX HHCTPYMEHTAIBHBIX U
KOHCTPYKIIMOHHBIX CTajel. 3a COCTOSIHUEM KPYIOB CJIeAMT 3aTOYHUK WM MacTep,
WJIU KTO-TO U3 paboyux (110 COBMECTUTENLCTBY). Kpyru nepuoguyeckn npaBaTcs
[IapPOIIKAMU, PETYJIUPYETCA MOJTOKEHUE TOAPYUHUKA, 3AMEHAIOTCS KPYTd Ha HOBBIE
MIOCJIE CYIIECTBEHHOTO M3HOCA CTAPbIX. 96



Ilpoexmupoeanue ecnomozamenvnou cucmemuvl. HucmpymenmanoHnan cayxcoa (npooonsicenue)

J171s HACTPONKHM MHCTPYMEHTOB C PeryJHpyeMbIM KpelJIeHHeM CO3/Ial0TCs yYacTKH,
000pyI0BAaHHBIE UHJIMKATOPAMU CO CTOMKAMH, MHCTPYMEHTAIIBHBIMA MUKPOCKOIIAMH,
MPOEKTOPAMU U T. M. Y ieJIbHAsl TUIOMIAaAb JJIsl Y4ACTKOB PEMOHTA U HACTPOMKH
UHCTPYMEHTOB OObIYHO TIpuHUMaeTcs 10 M2/cTaHoK.

M cxXoaHbIMU JAHHBIMH J1JIS1 IPOEKTHPOBAHUS NHCTPYMEHTAJIBLHOM CJIYKOBI SIBJISIIOTCS
TEXHOJIOTHYECKH e MPOUeCcChl (1711 MEJIKOCEPUHHOTO TPOU3BOACTBA — HA
KOMIUJIEKCHYIO JIETajlb) C YYETOM rOJ0OBOM MPOrpaMMbI BBIITYCKa BCEX U3ICIIHIA.

N3 TeXHOJI0rn4ecKuX nepexoa0B ONPeACIIIOTCS HAUMEHOBAHUSA PEKYIIUX U
U3MEPUTEJIbHBIX HHCTPYMEHTOB, PEXKUMbI PE3aHUS, OCHOBHOE BpEMs,
PaCCUMTHIBACTCS BPEMSI HEIPEPHIBHOM pabOTHI JAHHOTO0 HHCTPYMEHTA B TeUeHH e
O/THOM CMEHBI U KOJUYECTBO 00padaTbiBaeMbIX 3ar0TOBOK B CMeHY (T10 IITY4YHO-
KUIbKYJISITUOHHOMY BPEMEHHU ).

3Has CTOMKOCTb, PACCUMTHIBACTCS HEOOXOIUMOE KOJIUYECTBO KAKI0T0 HAUMEHOBAHMS
MHCTPYMEHTA Ha OJIHY CMEHY. B KJ1a710BOM 0OBIYHO CO31aETC 3amac sl padoThl B
TEUCHUU HeJleNH (C YUETOM KOJIMYECTBAa CMEH) Jlaxke 0€3 MEepEeTOUKHU U MPU OTCYTCTBUU
MOCTYIUICHUS HOBBIX HHCTPYMEHTOB.
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Hpoekmupoeaﬂue 6CHOMO2AMEIbHOU CUCEMD. CleJfC6a pemonma u mexHuiecKozo 06Cle0fcu8£lHu}l

Ciy:xx0a peMOHTA M TEXHUYECKOT0 00CTYyKMBAHUSA TIPEIHA3HAUYECHA JIJIs1 O0CTYKUBAHUS
000py1I0BaHUS OCHOBHOT'O M BCIIOMOTATEILHOTO TPOU3BOACTBA, TOABEMHO-TPAHCIIOPTHOTO
000pyI0BaHUSA, CUCTEMBI YJIAJICHUS U IPOOJICHUS CTPYKKH, LICHTPATIM30BAHHOM MTOJaun
cMa304HO-oxJIaxaaromen xuakoctu (COXK), cucteM mojgayum ¢xaToro Bo3ayxa u
AIEKTPOIHEPTUU, SIEKTPOHHBIX CUCTEM, IEYEN U T. II.

B 11exe MexaHuK 1mexa pyKOBOJUT cjecapsiMH, B HEOOJbIINX 1I€XaX, KOrJa Mo MTaTy HET
HHEPreTHUKA 11€Xa, OCYIIECTBIISIET ONIEPATUBHOE PYKOBOJCTBO 3JIEKTPUKAMM, XOTS B 3TOM
CJIy4ae OHU NMOJYMHSAIOTCS HETIOCPEJACTBEHHO INIABHOMY JHEPreTHKY.

Ha npeanpusitun uMeeTcsi peMOHTHO-Mexann4deckuii mex (PMII) ¢ TouHbIM 000pyJOBaHUEM,
MO3BOJISIIOIIUM BBITIOJIHATH 00paOO0TKY HAIMPABJISIONIMX CTAHKOB, KOPOOOK CKOPOCTEN U
T.I., KPYNMHO-TA0APUTHBIX NPUCIOCO0IEHNH, BHITIOIHATH MOAEPHU3AIMIO CTAHKOB.
CTaHOYHUKHU UMEIOT BBICOKYIO KBastM(ukamuio. B PMII umeeTcs pa3BUTHIN CBAPOYHBIH
YUYACTOK JIJISI pE3KH METAJUTMYECKUX TUIUT U 119 CBAPKU KOPIYCHBIX JIeTajel, 00IbIION
CKJIA/I MATEPUAJIOB (JIUCTOB U MIPYTKOB), TMJIBOTHHBI IS UX PE3KHU.

B PMII nmeeTcs y4acToK M0 KAMMTAJbHOMY PEMOHTY 3JIeKTPooOopyaoBanusi. Ha
KPYIHBIX IMIPEANPHUATHIX OH BBIJCISICTCS B 3Heprouex. TaM ke mpeayCMOTPEeHbI OpUraabl
3JICKTPUKOB, BBIC3KAIOIIMX HA YYACTKH I10 3asIBKaM.

B ocHoBe padoThI C1yKObI pEMOHTA U TEXHUYECKOTO 00CITYKUBAHUS JICKUT MJIAHOBO-
npeaynpeauTeJbHbIIA PEMOHT, /ISl YETO MEXaHMK 11€Xa COCTABJISAET rpauk OCMOTPOB U
MJJAHOBBIX PEMOHTOB 000pyA0oBaHMs. Ha KaXK/Iplii CTAaHOK 3aBOJIMTCS KAPTOYKA Y4eTa, B
KOTOPOM 3aIlUChIBAETCS JjaTa BhITyCKa 000pYI0BaHUS, JlaTa OCTYIJICHUS Ha MPEANPUITHE
Y €T0 COCTOSTHHE, TPA(PHUK IUVIAHOBO-TPEeAYNPeAUTEIbHBIX OCMOTPOB U PEMOHTOB B
COOTBETCTBHMHU C KaTEeropuei peMOHTHOM CJI0KHOCTH 000pyA0BaHUs (HAIpUMeEpP, CTAaHOK
1K62 umeet 11-10 kaTteroputo). Jiist Ka>x10i rpybl NpeycMOTpPEHA CBOSI CTPYKTypa
cpoku (Hanpumep, O-O-T-O-C-....-O-K, rae O - ocmotp, T — Texymnuit peMoHT, C —
cpenuui peMoHT, K — kanutanbHbIi peMOHT). B kapToUyke CTaHKa OTMEUAIOTCS BCE
OCMOTPBI U PEMOHTBI, XapaKTep MOJIOMOK, HAUMEHOBAHUE JETAICH NPEeAyIPEIUTEIbA®N 1
aBapUMHOMN 3aMEHHBI.



Ilpoexmupoeanue ecnomozamenvhou cucmemul. Ciyrxcoa pemonma (npooonsicenue)

[Ipu ocMOTpe NPOU3BOUTCS PETYIUPOBKA, CMA3Ka, 3aMEHA U3HOUIEHHBIX AETaleH, €CIU 3TO
HE TPeOYET IIIMTEIbHOW OCTAHOBKH 000pynoBaHus. Ecinu 3ameHa npu ocMoTpe
HEBO3MOXHA, TO B KAPTOUYKE CTAHKA JICJIAETCS COOTBETCTBYIOIIAS 3AMKCh JJISI 3aMEHBI BO
BpeMsi Omkaiiinero peMonTa. [Ipu Tekyuiem (MeIKoM) U CpeiHeM PeMOHTe CTaHOK
BBIBOJIUTCS M3 MIPOU3BOJACTBEHHOI'O ITPOLIECCA HA HECKOJIBKO JIHEU, MO3TOMY 3TO JOJIKHO
OBITH COTJIACOBAHO C MACTEPOM U HAYaJIbHUKOM Iiexa. [[py kanuTajJbHOM peMOHTE
CTAHOK BBIBOJUTCS U3 MPOU3BOJICTBEHHOTO MPOIIECCa HA ITTUTEILHOE BPEMS U JTAXKE
MOxeT ObITh BbIBe3eH B PMII (1711 numndoBKY HanpaBJIsSOINX, MOJACPHU3AIUA U T. 11.).

Tpyno€MKOCTh BCEX BUIOB PEMOHTHBIX PA0OT OMPEACACTCS 110 PEMOHTHOM CJI0KHOCTH
paboT. Tpya10€eMKOCTh OAHOM €IUHUIIBI peMOHTHOM cioxxHocTH (K) mpunsita paBHoit 1/11
YaCcTU TPYJOEMKOCTH PEMOHTA TOKAPHO-BUHTOPE3HOTO cTanka 1 K62, B3sSTOro 3a 3Taox
M OTHECEHHOTO K 11 kaTeropuu cinoxHocTH, T. €. g ctanka 1K62 K=11. [{ns
MEXaHUYECKON YaCTH 3TOr0 CTAHKA TPYIOEMKOCTh KalTUTAIILHOIO PEMOHTA MIPUHSATA
paBHo# 50 4. [[ns snekTpuueckon yactu — 12,5 4.

Pacuet unciia CTaHKOB CIIy>KObI pEMOHTA, YKMCJIa CTAHOYHHUKOB U cliecapeil peMOHTHHUKOB
BEJICTCS TakK ke, KaK U JJI1 MEXaHMYSCKUX YYaCTKOB U IIEX0B, UCXO/ U3 OO0IIIeH
TPYAOEMKOCTH, OIPECIIIEMOM 110 HOPMAaTUBAM BPEMEHHU HA KOXKIYIO €AUHUILY
PEMOHTHOM CJIOKHOCTH.

TpyI0eMKOCTb FOJJOBOr0 06bEMa PEMOHTA BCEX CTAHKOB 1exa 11 = Z(RI XTo0 I),

riae: Ri - kareropust peMOHTHOM CIIOKHOCTH CTaHKa; 100 I - 001mast TpyJ0eMKOCTb OJTHO#
PEMOHTHOM eJMHULBI COOTBETCTBYIOIIECH KATETOPHUH.

Ha npeanpusiTusix ¢ YMCIASHHOCTHIO padoTaronux a0 600 yesoBek MpuUMEHSIETCS
HeHTpaju30BaHHasa Gopma 00cay:KUBaHMs, KOTAa Opuraja ciaecapeil IpuxoauT B 1iexa
110 BBI30BY MJIM B COOTBETCTBUM C TpaMKOM MPEayNpeaAUTEIbHBIX OCMOTPOB U
PEMOHTOB.
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Ilpoexmupoeanue ecnomozamenvnou cucmemul. Cnyxcoa pemonma (npooonsicenue)

Ha KkpynHbIX NpeAnpUsATHSX IPHUMCHICTCS CMelaHHasi ¢popma 00CTyKUBaHNUs, KOTa
OCMOTPBI U MEJIKUW PEMOHT BBITIOJHSIOTCS IE€X0OBOM OPUraioi, a KalluTalbHbIA U CPEAHUN
PEMOHT — C IPUBJICUEHUEM 3aBOJICKOM Opuraasl. B cpegnux u kpymnHbix mexax (cBoimie 100
YEJI0BEK) B KaXJ0H cMeHe UMeeTCsl OOBIYHO 2...4 cjiecapsi Jis TEKYILIEro peMOHTa
MEXaHUYECKOM 4acTh CTaHKOB M 1...2 3jiekTpuKa. [Ipn npoeKTUpPOBAaHUU CUCTEMBI
PEMOHTA PACYET KOJIMYECTBA CIECAPEN U DIIEKTPUKOB ITPOU3BOJAUTCS IO TPYIOEMKOCTH
COOTBETCTBYIOIIEr0 Buaa padot. [Ipu Hanmnunu ctankoB ¢ YITY obcnykuBaHUe CTOEK
YIIPABJIEHUSI IPOU3BOAUTCS FJIEKTPOHIIMKOM.

DJIEKTPUKHU PACIOJIaraloTCs 0OBIYHO B OTJICTBHOM IMOMEIIEHUU U UMEIOT CBOE 000PY0BaHKE
(mpucnocoOIeHUs 1J1 MEPEMOTKH OOMOTKH JIEKTPOABUTATEIICH, CheMHUKH, BEPCTAKH C
THCAaMU, MPECCHI U T. 11.). JJIsl XpaHEHUsS] PEMOHTUPYEMBIX 3JIEKTPOJBUTATEIEH
IIPEIyCMaTPUBAECTCS KIIAA0Bas WM IUIOMAAKa 1iomaaso 10...25 kB.m.

B cpeannx U KpynmHBIX HeXax IJIOMaab Jjisi 000pYyA0BaHUSI PEMOHTHOM CJIYKObI
paccUuThIBAETCA C YUETOM 22...28 KB.M Ha OAWH CTaHOK. Ko1M4ecTBO CTAHKOB
PEMOHTHOM CTyKObI OOBIYHO COCTABISACT 2 %o OT KOJIUYECTBA MPOU3BOJACTBEHHOI0
o0opynoBanusi. OO0Opyi0BaHNE PEMOHTHOM 0a3bl — py4YHBIC U TUIPABIMYECKHE MPECCHI;
CBapOYHBIE TPaHC(HOPMATOPHI; APEIU FIECKTPUUECKUE; UTU(POBATIbHBIC MAIIIMHKH;
MEXaHUYECKHUE HOXKOBKH; NIIU(OBATBHBIE CTAHKU C THOKUM BaJlOM; HAXKIAKY;
CBEPJIMJIBHBIE, TOKAPHBIE U YHUBEPCATIbHBIE (PpE3EPHBIE CTAHKH U T. 1. {151 paboThI HA
TOM 000pYI0BaHUM MPEAYCMATPUBACTCSA IITAT pabounx-yHuBepcaioB. KoaduumeHt
UCIIOJIb30BaHUA 000pyA0BaHUsI 00bIYHO HE TpeBsbimact 0,5...0,7.
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Ilpoexmupoeanue ecnomozamenvnou cucmemolt. Cnyxncoa pemonma (npooonrcenue)

A) Cucmema yoanenus cmpyscku Co3aetcs Jyisl yaajaeHus u nepepadboTku cTpykku. Eciu
CTpYkKH nosrydaetcst 10 0,3 T B rojg ¢ 1 KB.M 11€Xa, TO OHa COOMpPAETCS B KOHTeHHeP; ecliu
0osbie 0,3 T/ KB.M, TO CTPYXKKa MMaJacT HA JUHEHHBIA KOHBeep, MPOXOIAIINNA B KaHAJIe
1o/l cTaHKaMu Ha riryouHe 600...700 MM, a 3aTeM IEPEHOCUTCS UM B EMKOCTh B KOHIIE
IpOJIeTa WM 1ieXa. B KpyIHBIX 1IeXaX CTPYKKa JUHEHHBIM KOHBENEPOM IIEPEHOCUTCS HA
MarvucTpajibHbINA, TPOXOAIINM B TYHHENE HA TIyOHHE 10 TPEX METPOB, a 3aTEM — B EMKOCTh
st nepepadoTku. KoHBeilepbl MPUMEHSAIOTCS JIECHTOYHbIE, CKPeOKOBbIE, IIHEKOBbIE, €
0erymumM MarHuTHbIM IOJIEM.

JI71s1 OLIEHKY 0)KUAAEMOTO KOJIUYECTBA CTPYKKH ONPENEIISIETCS BeC OA0BOM NPOrpaMMbl
BCeX JeTaJjieid, a 3ateM oepercs 15 % oT 3Toi BeTUUUHBI JJ1s1 CEPUITHOTO MPOU3BOACTBA U
10 50 % i MeJIkocepruiiHOT0. B aBUacTpOeHUM BEC CTPYKKHU MOXKET COCTaBIAThH 110 90 %
OT BECa JETAIH, T. K. JIMThE U IITAMIIOBKA YaCTO HE JOIYCKAETCA.

J171s1 Xopolero yaajaeHus1 CTPYKKa JT0JbKHA ObITh He AjnHHee 200 MM, a TuamMeTp BUTKA HE
oosiee 25 Mm. 1St IJIOTHOM CIMPav MPUMEHSIOTCS CTPYKKOJIOMBbI, 3aTAUNBAIOTCS WU
ITAMITYIOTCS CTPYKKO03ABUBAKIINE KAHABKHU HA MEPETHEN ITOBEPXHOCTH PEKYILINX
IJIacTHH, oA O6oJbimuM aasieHueM nogaetcs COXK wim Bo3ayx B 0071aCTh
CTPYKKOOOpa30BaHUs, IPUMEHSETCS IEPEMEHHAs 1ojlada U Ipyrue cnocoObl. CIUIIKOM
Menkas (1po0sieHas) CTpyKKa 3a0MBaeTCs B MPUCTIOCOOJICHUS U TIJI0X0 yaansercs. [nunuast
CTpY>KKa OIacHa Jijisi paboyero, mioxXo yaAaaseTcs, 3ayThIBAETCA Ha BPAIAIOIIUXCS 4YaCTAX
CTaHKa U MPUCIIOCOOJIEHUM, 3aHUMAET CIIMIIKOM MHOT'O MeCTa B KOHTEUHEPE.

[Ipn eqMHNYHOM ¥ MEJIKOCEPUUHOM MPOU3BOACTBE BO3MOKHA 00padoTKA AeTajied U3
pPa3HbIX MaTepuaoB. OTIeJIbHO B KOHTEHEPBI COOMPACTCS CTAJTIbLHAS CTPYKKA,
YyryHHasi (HO B MaJOM KOJIMYECTBE JIOMYCKAETCA CMENIMBAHUE CO CTAJIbHOM),
AJIIOMHMHUEBbIX CILIABOB, MEAHbIX, THATAHOBbIX, HEPKABECHOILEH CTAJIM, )KAPONPOYHBIX
CILIABOB U T. 1. [Ipu nonmagaHnm B KOHTEUHEDP CTPYIKKH PA3HBIX TPYIII COAEPKAMOE
KOHTEHHEpA 3aKaIbIBa€TCs, a HA MacTepa Winu padboyero, JOMyCTUBIINX CMEIIMBAHUE,
BBINIACHIBACTCSA WITPad. 101



Ilpoexmupoeanue ecnomozamenvhoii cucmemul. Cayxcoa pemonma (npooonsicenue)

[lepen nepepabOTKOM HEMATHUTHAS CTPYKKA MPOXOAMT MATHUTHYIO CeapauuIo Jjis
yJaJE€HUS] OCTATKOB PEXKYILETr0 MHCTPYMEHTA MPHU €T0 MoJioMke. Jlanee cTpyxka
APOOUTCS, 00€3:KUPUBAETCS B CIICIUAIBHBIX MOCYHBIX MAallIMHAX TOPAYEH BOJON WU
HIEJIOYHBIMU PACTBOPAMHU, YIAJISETCA Bjiara B eHTPU(yre, mpeccyercss B OpuKeThI 110
5...8 KT ¥ OTHpaBIsE€TCS BO BTOPUEPMET WM LBETMET. JJist Tydiiero Jpo0iieHus CTpyKKa
MOXET JIOMOJTHUTEIILHO OXPYIMUUBATHCS KUJIKUM a30TOM WJIM TBEPJIOW YTIIEKUCIOTOMH,
MHOT/IA JaXe 3aKaIuBaeTCA (11 HY K/ OPOIIKOBOM METAJUTypPIrun).

b) Cucmema nooauu COZK npennaznauena miist npuroronienus u nojgadyu COX k padbouum
MecTaM 1o TpyoornpoBoay (meHTpaauzoBanHas nogada COIK). [Ipy exuHuuHOM N
MeJikocepuiinoM npousBoacTBe COX 3anuBaercs B eMKOCTD, PaCIiOI0KEHHYIO MO/
NOAJ0HOM CTaHKa, U MOJAETCA B PaOOUYIO 30HY HACOCOM CTAHKA.

» [lpu nenTpanru3oBaHHON NoJaYe MJIOIIAAL yuacTka npurorosjaenuss COX 3anumaer ot
40 no 120 xB.Mm puist 50...400 cTaHKOB. DTOT Y4aCTOK PacroJiaracTcs y HapyKHOM
CTEHBI JiJ1s1 00serdeHust yctaHoBkM BeHTWsinuu. Konnenrpar COX cmemmBaercsi B
HY>KHOU IMPONIOPLUMHU € BOAOM WIIM MACIIOM, OXJIAXKAACTCH U II0JIACTCSA HACOCHOM
craHiuel B TpydonpoBoa. Ha pabouem Mecte orpadorannas COX crtekaeT B eMKOCTh U
OTTyJla caMOTeKOM noctynaet Ha ydacTok COXK, riae ouniaercss OT OCTaTKOB CTPYKKH
bunbTpamu u B ieHTpudyre, nodasngerca konueHTpatr COXK, oxnaxaaercs U nojaaeTcs
HAacOCOM B TPyOONIPOBO/I.

« Jlna npenoTBpaiieHus pa3MHoxkeHus oakrepuid B COX B Hee 100aBIAI0OTCS aHTHOUMOTUKHU
U TIPOU3BOJAUTCS aspaius (HacChllEHUE KUCIOPOJIOM), T. K. OOJIBITMHCTBO OaKTEpHUid
aHa’pOOHBI U TTOrM0A0OT MPU HATMYUU KUCI0poaa. Uepes onpeaeaeHHOe KOJTUYECTBO
1kiI0B COJK moHOCTERIO 3aMeHIeT .

e Jlnsa xpanenuss COXK 1 ux KOHIEHTPATOB BBIJICJISETCS IUIOMIAAb U3 pacueTa
0,1 kB.M/cTaHok. OOBIYHO 3Ta IIONIAJL BeIaeIseTcd B ckiane I'CM nim 3aroToBOK.
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Ilpoexmuposanue ecnomozamenvhnoit cucmemot. Ciyxncoa pemonma (npooonsicerue)

B) Cucmema snexkmpocnaoocenus. Ha BbICOKOBOJIBLTHBIX JJUHHUSAX 3JIEKTpONEpEIaY
ucnonsizyercs Hanpsbkenue 110 kB (TpebyeTrcs MeHblle cuiia ToKa JJis epeiadu
oauHakoBoi MoimHocTh P=UXI). Ha nenTpasbHoM 3aBOACKOM MOACTAHIIUHA HA OTKPHITOM
BO3yX€ pa3MeNIacTCs KacKa] NoHmKawmux rpancgopmaropos 110/35 kB u 35/10 kB,
a B 1iexe Tpancdopmatopsl 10/6 kB n 6/0,4 xB.

Tpexdaznoe nanpsoxerune 380 B (0,4 kB) mogaeTcst k 000pyI0BaHUIO IO SJIEKTPOKAOEIISIM,
IIPOJIOKEHHBIM B TPYOax B0JIb cTeH U 1o mosiom. Ha 5000 kB.M npon3BOACTBEHHOM
IJIOIIAY Pa3MEIACTCS OHA eX0Basi MOACTAHIIMSA, 3aHUMAIONIAs IUIOAb 10 S0 KB.M.,
Pacctostnue mexy noactanuusiMu 00bidHo 100...300 M. Ij1s1 onepaTUBHOTO OTKIIFOUECHUS
HanpsbkeHus: mKa@bl cusioBbie (LIC) ¢ pyOUIBHUKOM U PEIOXPaHUTEISIMU
yCTaHABIIMBAIOTCS He JaJjiee 25 M ot obopyaoBanusi. Ha kaxaoit rpynme B IIC (Tpu dazsl
U TIPEJOXPAHUTENb HA KOXKI0U (pa3e) yKa3blBaeTCs, KAKHE CTAHKU MOJKJII0YeHbI K ITOi
rpymnie.

VY 3Hepreruka mexa ecTh BeIOMOCTh OTPEOUTEIIEH, TJIe YKAa3bIBACTCS HOMUHAJIbHAS
MOIIHOCTh KAKI0I0 CTAHKA U BCIIOMOIraTeJIbHOr0 000pyaoBanus. [1o cyMmmapHou
MOIIHOCTHU PACCYUTHIBAETCS MJIOIIAAb CEYEHMSl PIICKTPUUECKUX Kabdesieil U OnpenesieTcs
HE00XoIMMasi EMKOCTh KOHJAEHCATOPOB JIJIs YJAYYIIEHHUS COSQ YPHEPTreTUUECKONU CUCTEMBI.
JInst 3apsKu aKKyMYJISITOPOB AJIEKTPOKAP HA TEPPUTOPHH 1I€XA PA3MEIIAETCS
AKKYMYJISITOPHAsI CTAHLMSL.

I') Cucmema cnabrcenus npucnocoONeHUN CHCAMbIM 6030YX0OM UMEET KOMIIPECCOPHYIO
CTaHIMI0, HOMUHAJIbHAS MOIIHOCTHh KOTOPOM pacCUUTHIBAETCS MO PaCXOdy CKATOTO
Bo3Ayxa norpeourensamu. Cxateii 10 0,5...0,6 MIla Bo3nyXx ocymaercs s
pEOTBPAICHUS MOSBJICHUS KOHJeH caTa B ceTu. [liomans nomemeHus ajs
KOMIIPECCOPHOM CTAaHIUM cocTaBiisgeT 1-6 %o oT mpon3BOACTBEHHON MJIOIIAIH.

/l) Benmunauyuounasa cucmema u KOHOUWUOHUPOBGAHUA 0O0CITYKUBAETCA CIIY>KO0M peMOHTA.

E) Pemonm neueit (eciv OHH €CTh) BBIIOJHSET TAKKE CITy)KOa pEMOHTA M TEXHUYECKOLQ
00CTyKUBaHMUS.



Ilpoexmupoeanue ecnomozamenvnoit cucmemot. Cyrxicoa Konmpoasa (npoooircenue)

Cay:x0a TEXHHYECKOr0 KOHTPOJIS

@yHnKyuu CUCTEMbI KOHTPOJIS:
1) xpanenue uapopMaiuy 00 TPEOOBAHUAX K U3TOTABIMBAEMbBIM U3ICIIHIM;

2) BXOJIHOM, ONIEpallMOHHBIN U TPUEMOYHBIN KOHTPOJIb KA4€CTBA C IPOBEPKOI
COOTBETCTBHUS YEPTEHKAM U TEXHUUECCKUM TPEOOBAHUSIM;

3) BeIIava uH(pOpMAaIUK MO pe3yJbTaTaM KOHTPOJISl KAa4eCTBa;

4) obecrieyeHre CBOEBPEMEHHOM U30IS1IMN OpaKa;

5) npoBeieHNE HACTPOMKU KOHTPOJIbHO-U3MEPUTEIIBHBIX TPUOOPOB U YCTPOUCTB.
Cocmae ciyKObl KOHTPOJIA :

1) otoen rexandeckoro kouTpos (OTK) 3aBoaa;

2) neHTpanbHas usMeputenabHas gadoparopus (LIIWJI), wiu neHTpanbHas 3aBOJCKas
naboparopus (I3JI);

3) xouTposbHO-TToBepouHble MyHKTHI (KIII), mogunnennbie LIAJI u pacoiokeHHBIC B
1exax;

4) nexoBbie KOHTpOJIbHBIE MYHKTHI (KII) 1 ucnibITaTenbHBIE OTACICHMUS.

OTK 3aBosia opranusyeTt padoTy BCeU CIIyKObl KOHTPOJIA: COCTABISAET IUIaHbI PA0OTHI BCEX
NOAPA3AEICHUN CITYKOBI KOHTPOJISA; OCYIIECTBISET PYKOBOJCTBO U KOHTPOJIb; COTJIaCyeT
MEPOIPUITHS U METOJIbI KOHTPOJIS C HAaYaJIbHUKAMU CITY>KO, IIEXOB U OT/ICJIOB,;
COCTABIIIET CBOJKH MO PE3YJIbTaTaM KOHTPOJIS JJIs1 PYKOBOJICTBA MPEATPUSITHS
(MOCMEHHBIE, CYyTOYHBIE, HEJICTbHBIC, MECSIYHBIE, KBApTaJIbHBIC, OJIYTOJI0BbIC,
r'0JIOBBIE); TECHO B3aUMOJICUCTBYET C OT/1€JIOM riiaBHOro TexHosiora (OI'T)

IpCAIIpUATUL.
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HWJI 3aBoaa pa3padarbiBacT ¢XeMbl U MJIAHBI KOHTPOJIbHBIX IPOBEPOK CPEACTB
U3MepeHHus, BBIMOJIHAET Hau0oJIee CII0KHbBIC MPOBEPKH, JICIACT CJA0KHbIE H3MEpPEeHM s
(KOHTpPOJIb COCTaBa MaTEPUAJIOB, €TI0 CTPYKTYPhI U TBEPAOCTH, KOHTPOJIb (PU3UKO-
MEXAHUYECKUX XaPAKTEPUCTUK UCTIOIB3yEMBIX MATEPUAIIOB, KOHTPOJIb CIIOXKHBIX W3IEIIUI
Y BBIOOPOYHBIN KOMIUIEKCHBIM KOHTPOJIb U T. II.).

KIIII BbINOJIHAET BHIOOPOYHBIN WK CTONPOLUEHTHBIN KOHTPOJIb BBITYCKAEMBIX U3IEIAN U
MOCTYMAOIINX 3arOTOBOK U MOy pa0puKaTOB, KOHTPOJIb U3/1eJIUil Mocae
OTBETCTBEHHBIX ONepanuii, mpoBepsieT padoTy LIEXOBBIX KOHTPOJIEPOB IyTEM
nepenpoBepoK, AeIaeT 3aKitoueHue 00 3pHEKTUBHOCTH PaOdOTHI JTUHUM, YHACTKOB U 11€Xa B
LEJIOM.

KonTpoJiepsl B iexe OCyIIECTBISIIOT U3MEPEHUE U KOHTPOJIb U3JEINN MOCIE KAKIOM
onepauuu. [Ipu MaccoBOM MpoOU3BOICTBE OCYIIECTBIISIETCS CTOMPOLICHTHBI KOHTPOJIb, B
OCTaJIbHBIX CIyYasX MPOLECHT KOHTPOJIUPYEMBIX U3JETUN ONPEAEAETCS
OTBETCTBEHHOCTBIO OTIEPAIlMU U BEPOSITHOCTHIO TOSIBJICHUS Opaka (3aBUCUT OT TpeOyeMon
TOYHOCTH, TOUHOCTU U COCTOSIHUSI 000pYI0BaHMs, KBATM(PUKAIIUA PaO0YMX) U MOKET
cocTaBiATh D %, 10 % u 25 %. KoHTpoJib C UCTI0JIb30BAHUEM IPOMO3JIKUX U TSIKEIBIX
CPEACTB U3MEPEHUS (MHCTPYMEHTAIIBHBIX MUKPOCKOITOB, MUKPOKAaTOPOB Ha CTOMKAX,
popUIOMETPOB, TPUOOPOB JIJI1 U3MEPEHUS PAAUATBLHOTO OUEHUS U T. I1.) BBIIIOJHSAETCS HA
CTAIIMOHAPHBIX KOHTPOJbHBIX MMYHKTAX, 4 B OCTAJIBHBIX CIIYyYasiX — «JIeTy4Hil
KOHTPOJIb».

[Ipu oOHapy>keHur Opaka KOHTPOJIEp MOMeYaeT KPacKo OpaKoBaHHOe u3/ejue, J1eIaeT 00
TOM 3alMCh B KyPHAJIe KOHTPOJIA C YKa3aHHeM (paMUIIUM paboydero u NpUHUMAET MePbI
IJIA M30JA0uM 0Opaka. Eciu npoueHT Opaka, 0OHapyKEHHOT'O0 BBIOOPOYHBIM KOHTPOJIEM,
BBICOK (OMpeAensieTcsl OTBETCTBEHHOCTBIO ONEpallii, CTOUMOCTBIO U3/IETUS U JOJKEH OBbITh
00bIyHO He OoJiee 3 %), TO Bce AeTau OTHPABJAITCH HA CTONPONEHTHbIA KOHTPOJIb U

00 PTOM HCMCVICHHO NJOKJIAABIBACTCH MACTEPY.
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[Ipu Ha3HAYEHUH CPEACTBA U METOJIa U3MEPEHHUSI HEOOXOAMMO MTPABUIILHO UX BHIOPATH.
IHorpemHocTh MEeTOAA M3MEPEHU HE NOJDKHA NpeBbImaTh 10 % gomycka
KOHTpOJIMpyeMoro mnapamerpa. [Ipu nmpsamomM n3mMepeHnn neHa aeJeHus: N3MEPUTEITLHOTO
npubopa J0JKHA OBITH B S...10 pa3 MeHbIIe J0NyCKa KOHTPOJIUPYEMOTo IapamMeTpa
JIs yMEHBIICHUST Opaka JIydllle BCEro NPUMEHSITh AKTUBHBIA KOHTPOJIb, KOTOPBIN
MO3BOJIAET JejlaTh U3MEPEHUS B Ipoliecce 00padoTKu (Harpumep, Ipu NUTM(OBKE Bajia
U3MEPSTh NOJTYYaEMbIM JUAMETP C MOMOIIBIO TATYMKA, HAXOASIIETOCS B IOCTOSHHOM
KOHTaKTe C 00pabOTaHHOW MOBEPXHOCTHIO). [Ipr macCMBHOM KOHTPOJIe U3MEPEHUE WU
KOHTPOJIb BBITIOJIHSAETCS MOCJIE€ ONEPAA U €r0 Pe3yIbTaThl MOTYT ObITh YYTEHBI NPH
U3rOTOBJICHHUH TOJBKO CIAeAYHIIe 1eTa .

JI71s1 KOHTPOJIA U3IEUHN CO CJIOKHBIM MPOoQHJIeM NPUMEHSAIOTCS U3MEPUTEIbHbIEe MAIIUHBI,
YCTaHABJIMBAECMbIE B TEPMOKOHCTAHTHBIX ITOMENICHUAX C OTPAHUYCHHBIM JIOCTYIIOM.
[Ipu 5TOM TemrepaTypa BbLACPKUBACTCSA C TOUHOCTBIO JI0 HECKOJIBKUX JECATHIX JOJIEH

rpaayca.
[Tocne coopku uzaeare oObIYHO UCTIBITHIBAKOT WJIH JIasKe 00KATHIBAKOT, ISl UETO B 1IeXe

CO3/IAETCS HCMBITATEJIbHBINA WM 00KATOYHBIN Y4ACTOK. [Ipy BO3MOKHOCTH 3/1€CH KE
OCYILIECTBJISAETCS PeryJupoOBKa.
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Cay:x0a oxpaHbl TPyAa U OBITOBOI'0 00CIyKUBAHUA

Pa3zoenur:
1. Obecneuenue dezonacnoil pabomsl nepconana.

[ToxxapHast 0€30M1aCHOCTb.

be3omacHas skcruryaTanus U1 00CIy>KuBaHUE 000PYJ0BAHHS.
3anmTa OT MEXaHUYECKUX YCTPOUCTB.

3amura ot ctpyxku u COX.

DIIeKTP0OE30MaCHOCTb.

2. Obecneuenue cCAaHUMAPHBIX YC106UTL MPYOd.

KOHTpOJIb 32 YUCTOTOU TOMELIEHUS.
KOHTpOJIb BO3AYIITHOW CPEIBL.

3ammuTa OT IryMma.

3amnuTa OT BUOpAIUHU.

KOHTpOJIb OCBEIIEHHOCTH.

OOecneyeHrne NPOU3BOJACTBEHHON ACTETUKH.

3. Oocayicusanue pabomaroujux.

Ciy>x0a 001IeCTBEHHOI'0 MUTaHUs (0OIIeIIHNTA).
MenunnHcKkoe 00CTy>KUBaHUE.
beiTOBOE 00CTY)XKMBaHUE.
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[TIo BUAAM 00CAYyKMBAHUA U pa3MellleHUs 00bEeKTOB 0blio60e 00CcayiHcusanue NennuTcs
Ha 3 TPYIIIbI:

1) MeCTHOE - KypUTEIbHbBIC, CAHY3JIbl, IUTHEBBIE YCTPOMCTBA (pacnonaratoTcsa He paiee 90 m
OT pabOYUX MECT);

2) LIEXOBBIE U MEXKIIEXOBBIC — rapiepo0, ayiieBbie (pacnonararTcs He gaiee 400 m);

3) 00111€3aBOICKHE — IPUEMHBIE MYHKTHl XUMYHUCTOK, PAuY€YHbIX, pEMOHTa OOYBH U T. .
(pacnonararorcs 10 800 m).

[IpyuMeHEHE ABTOMATHYECKHX CPECTB OOHAPYKEHHUS MOKAPOB SBIISICTCS OJTHUM U3
OCHOBHBIX YCJIOBUI 00€CTIeUeHUS MOKapHOU 0€30MaCHOCTH, T. K. IIO3BOJISIET OITOBECTUTH
JIC)KYPHBIN IEPCOHAIT O MOKAPE U MECTE €ro BOZHUKHOBEHUS. C 3TOM LEIBIO B
MTOMEIICHUAX PACIIOIAraroT AbIMOBbIE U TEIJIOBbIE€ U3BEIIATEHM U3 pacuyeTa OJINH
u3Bemarenb Ha 60 — 70 kB.M. DBaKyallMOHHBIC BBIXObI U3 MIOMEIIEHHH CIeayeT
pacnonarath paccpeaoroueHHo. [lIupuHa myTeid 3BaKyauum J10J>KHA ObITH HE MeHee
1 M, a mupuHa ABepel Ha MyTAX dBaKyaluu — He MeHee 0,8 M, mpruyem JIBEpH JOIKHBI
OTKPbIBATHCHA HAPYIKY.

Jlns1 obecriedeHus YUCTOThI BO3AYIIHOM Cpeabl NITH(OBAIBHBIE, TOJIUPOBAIIBHBIC U 3aTOYHBIS
CTaHKHM HEO0XO0 MO 000pYI0BATh 3aIUTHO-00ECIIBIIMBAOIIMMHU KOXKYXaMU U
MECTHBIMH BBITS)KHBIMU BEHTUJISIIMOHHBIMHM yCTPONHCTBAMH.

BbITOBBIE MOMeEIIEHHS Yallle BCETO PACIOIaratoTcs B IBYX3TAKHOU (MU ¢ OOIBIITNM
YUCJIOM ATa)KEil) MPUCTPOHKE K MPOU3BOJACTBEHHOMY KOPIYCY, B HUKHEHW 4acTu
KOTOPOM PAa3MEIIAIOT BCIIOMOIraTeJIbHbIEC OTACICHUA [IEXAa U CAHUTAPHBIE Y3JIbl; HA
BTOPOM U 00JI€€ BRICOKHMX 3TaKax pa3MelIaloT rapAepoObl U NyII€BbIe, KOHTOPCKUE
MIOMEIICHUS U IOMEIECHUS TICUXOJIOTUYECKOM Pa3rpy3Ku MepcoHaia 108
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3an rapjiepoOHOM pa30ouBaeTCs Ha OJOKU-STYCHKH, CHa0KEHHbIE HEOOXOIMMBIMHU
CAaHUTAPHO-TEXHUUYECKUMHU YCTPONCTBAMU (YMBIBAIbHUKAMH, TYIIEBBIMU). [ pyTIIibI
mkadoB OT/ICJICHBI OT MPOXO0B Pa3ABMKHBIMU JIBEPSMH, OJIaroaps 4yeMy MOKHO
HCIIOJIb30BaTh TrapAepo0 i 0OCIyKMBAHUS PA3HOTO YKCIIa MY>KUUH U KESHIIHH.
[Iupuna Mexay mKapamu 2 M, 9TO Ja€T BO3MOXKHOCTh YCTPOUTh CKaMbH JIJIs
nepeoIeBaHus BCEX MOJIB3YIOIIUXCS rapiepoooM. B 6iokax pa3meleHsl JBOHHbBIC
mkadbl U1 XpaHSHUs YINYHON U JIOMAaIlTHEeH OJ1e)K Ikl ¥ OJMHApHBIC IIKAhbI I
XpaHeHus padoueit oaexapl. ['abaputHbie pazMepbl ABOMHBIX 1KadoB 350 x 500 x

1800 mMm; onuaapHBIX — 250 X 500 x 1800 MM. Yncao kpaHOB 11 yMBIBaHUS — OJIMH Ha
JeCATh YEIOBEK.

BydeTnl, a Takke CTOJ0BbIE 00CTYyKUBAIOT padoTaromux B paguyce 200...400 m, u ux
OPraHU3YIOT MPH OOJIBIINX NPOU3BOACTBEHHBIX KOPITyCax B OBITOBBIX MOMCLICHHSIX,
JOJKEH OBITh Témblil mepexoa. byders! TpeOyroT miomans 0,05 KB.M., a CTOJIOBBIE -
0,6 KB.M. 1JIs1 00CTYyKUBAHUS OJTHOTO MUTAIOIIETOCS YEI0BEKA.

Ecnu yucino pabotaroniux B mexe 6osee 300 yesioBek, TO B [IEXE OPraHU3YETCS
(esbamepcKuil MyHKT, T€ MPOBOJAATCS NPOPUIAKTUYECKUE OCMOTPBI, ICTAI0TCS
MHBEKLUUH | T. 1. Ha cpeiHuX U KPYIHBIX HPENPUATUIX OPraHU3yeTCs 3IPaBHyHKT
IVIOIIAABIO 10 50 KB.M. ¥ COCTOSIIIHI U3 HECKOJIbKUX NMOMeeHuil (IPUEeMHOM,
KOMHAThI Bpaya WK (eapauepa, IpoueaypHOn, U30J4Topa).
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Cayx0a ynpaBjieHUs U NOATOTOBKHU NMPOU3BO/ACTBA

CoOomu B cucTremMe ynpasjieHUs1 HEU30€KHO MPUBEAYT K MPOCTOAM, CHUKEHUI0 KA4eCTBA
BBIITYCKa€MOU MPOAYKIIUH, CHHXKEHUIO PEHTA0EIbHOCTH U K 0AHKPOTCTBY NpPeANPUSITHUS.
YemM ci10:kHee 000pyI0BaHMe, YEM BBIIIE €0 ABTOMATU3alHs U CTOUMOCTh, TeM BbIIIIe
TpedoBaHus K KauecTBy padorel CYIIIL, T. k. ero mpocToit 00X0AUTCS TOpas3ao
JI0OpOXKe, YeM MPOCTON OOBIKHOBEHHOI'0 YHUBEPCATILHOTO 000pynoBaHus. B cBs3u ¢
oco6oit 3HaunmocThio CYIIII pa3paboTka cucTemsbl yrpaBieHUE TPOU3BOJICTBOM U
IPEANPUATHEM CTAJIO0 CAMOCTOSTEIBHBIM PA3EIIOM IPOEKTA.

CucreMa ynpaBiIeHUS LIEXOM CX03Ka CO CTPYKTYPOil yIPaBJICHUSA NPeANPUSITHEM,
O0COOCHHO NMPH €ro BbICOKOI IKOHOMHYECKOI CAMOCTOSTEILHOCTH U MEJIKOCEPHITHOM
MPOU3BOACTBE, KOIa UMEIOTCS AeHEeHTPAJIM30BAHHbIE BCIIOMOraTeIbHbIE CJIYKObI.

['maBHas e — odecnmevYeHrue PUTMUYHOIO POU3BOJACTBEHHOI0 MPOLecca B 3aJaHHOM
o0beMe M ¢ HAUMEHbIMMHU 3aTpaTaMmu. OCHOBHBIC 3a/1a4H:

. OnepaTHBHO-TIPON3BOACTBCHHOE TIJIAHUPOBAHME.
2. Pa3zpaboTka TEXHOIOTMYECKOW U TIIAHOBOM JJOKYMEHTAIIUHY.

3. I[loaroroBka 000py/10BaHUS, TEXHOJIOTHYECKON OCHACTKH, PEKYIIUX U U3MEPUTEIBHBIX
UHCTPYMEHTOB.

4. ObecnieueHre MpoOU3BOICTBA HEOOXOIUMBIMHU 3aTOTOBKAMH, MaTEpUAIAMU U
KOMIUICKTYOIIUMH U3ICITUSIMHU.

5. IloaroroBka nepcoHana.
6. ObecrieueHue 0€30MaCHBIX YCIOBUHM TPyJa B LIEXE.

7. ucneTunpoBaHue U ONMEPATUBHOE PETYIUPOBAHUE NPOU3BOICTBA (OCYILIECTBICHUE
HENPEPBIBHOTO KOHTPOJISI COCTOSIHUSI TPOU3BOICTBEHHOTO MPOLIECCA U BO3JCUCTBUE HA
HETr0 B CITy4ae BO3HUKIINX OTKJIOHEHH).

8. CTUMyJIMpOBaHUE TIEPCOHAIA.

U
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9. TexHuueckas dKCIUTyaTalusi, 00CIy>KMBaHUE, PEMOHT 000PYI0BaHUs U MPUCTIOCOOICHUM
B TpeOyeMbIX 00bEMaXx.

10. Byxrantepckuii y4eT 1 9JKOHOMUUYECKUI aHAJIN3 TTPOU3BOICTBEHHOM U XO35IHCTBEHHOM
NESTEIIbHOCTH LIEXA.

CTpyKTypa CUCTEMBI YIIPABJICHUS JI0JKHA ObITh MPOCTOI, UMETH HAUMEHbIIIEE
KOJIMYeCTBO 3BEHbEB U B3aMMOCBsA3€ell MeKIy MOAPa3AeJIeHUsIMU, T. K. U3JIUIITHUEC
3BEHbSI CHIXKAIOT ONIEPATUBHOCTh pyKOBOJIcTBA. He pexkomMeHayeTcsi CO3/1aBaTh U
CJMIIKOM KPYIHbIe MOAPAa3eeHus, T. K. yIPaBICHUE UMU YCI0KHACTCS, TPYAHEe
o00paTh 10CTATOYHO KBAJIN(PUIMPOBAHHBIX PYKOBOAUTe e, HOopMel
YIIPaBJISIEMOCTH: OTHOMY PYKOBOAMTEJIIO JIOKHBI HEOCPEACTBEHHO MOJYUHSITHCS HE
OoJiee 5 — 8 pykoBoauTeIeH HU3MIUX CTYNeHeH yIPABJIEHNs; YUCICHHOCTh
IIPOM3BOJICTBEHHOU OpUraabl OoT 5 10 15 yesoBek, B NoAYMHeHMH MacTepa — ot 15 1o
30 Jesi0BeK, Ha y4acTKe cTapumiero Mmacrepa (HayajabHHKa yyacTka) — ot 40 10
60 gesioBeK.

@ YyHKIMH TT0JIpa3eIeHUN TOKHBI OBITh Y€TKO COPMYJIMPOBAHLI B MOJIOKEHUU HA
Kaxa0e nmoapasjaejieHue, a npaBa, 0013aHHOCTH U OTBETCTBEHHOCTH PYKOBOJIUTEJIS
— B 10JI5KHOCTHON UHCTPYKIUHA.

J10JKHO OBITH 00ECIIEUCHO eIMHCTBO PYKOBOACTBA, T. €. KAX/bI PAaOOTHUK JOJKEH
NMOAYUHATHCS HEMOCPEACTBEHHO TOJIBKO 0JJTHOMY HAYAJbHUKY, OT KOTOPOTO OH
noJryyaeT 3aJaHus, Iiepe/l KOTOPhIM OTYUTHIBAETCS, U KOTOPHIM OLlEeHMBAET KA4eCTBO
€ro Tpyaa, npeMupyer.

OnepaTuBHO-NIPOU3BOICTBEHHOE TUIAHNPOBAHME 00ECIICYMBAET IJIAHOBO-
npeaynpeuTebHOe 00ecIieueHne paboynux MeCT IpeMEeTaMU U CPEACTBaMU TPY/Ia.
bosiee 50 % Bcex moTeps pabo4yero BpEMEHHU MIPOUCXOAT B pe3yJIbTaTe
HECBOEBPEMEHHOT 0 00eCIIeueHusI pad0YrX MECT 3aroTOBKaMu, MHCTPYMEHTOM,
HEOOXOIUMOI OCHACTKOM U TapOH. 111
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@DYHKIUYM CHCTEMBI OTIEPATHBHOIO PEryJITHPOBAHUS (TUCTIETYMPOBAHMSA):
1. HENPEepBIBHBIM KOHTPOJIb 32 BBIMIOJHEHUEM MPOU3BOJCTBEHHOTO MTPOIECCA;

2. IPUHATHE ONIEPATUBHBIX PENICHUN U BO3JACHCTBUE HA MPOU3BOJICTBEHHBIN MPOIIECC B
CJIy4ac BO3HUKHOBEHHUS OTKIIOHEHUM;

3. aHaJIM3 NPUYUH OTKJIOHEHUM, 0COOCHHO MOBTOPSAIOIIUXCS, U KOHTPOJIb 32 MPUHATHEM U
OCYIIECTBJIICHUEM MEP IO MPEAYIPEKICHUIO MOJOOHBIX CIyYaeB BIPEb.

Ha npeanpustiu co3gacTcs cay:k0a TucmeT4epoB, KOTOPHIE KOHTPOJIHUPYIOT:

1) BbIMOJTHEHME TJIAHA;

2) HaJu4yme 3ar0TOBOK, MATEPHAJIOB M 32/1€J10B;

3) mpomeHT Opaka;

4) KOJM4YeCTBOM He3aBepPIIEHHOI0 MPOU3BOACTBA;

5) mepcneKTHBBI BHINOJHEHUSI IPOrPaMMBbI B OJIMKAMIIME CYTKHM U HEACIIH U T. II.

HeoOxoauMbie TaHHBIE O TEKYIIIEM MMPOU3BOJICTBE B II€XaX U Ha y4acTKaX 3aHOCSTCS B
KOMIIBIOTEP U HEMPEPHIBHO WM MEPHOANYECKHA O0HOBJIAIOTCH. /[rcnieTuep moiayyaer
UH(OpMAIIUIO IO KOMIIBIOTEPHOMN CETU U MPUHUMAET MEPHI 110 YIYUILICHUIO CUTYallUU
(opraHusyeT U3roToBJIeHUE NePUIUTHBIX JETaJICH WU BBIIIOJHEHHUE ONepaIui
JTOIMOJIHUTEJIbHO B IPYIUX LeXax, JIeJIacT 3aKa3 HA MPUoOpeTeHne 3aroTOBOK,
MaTepuaIoB, HHCTPYMEHTOB U T. I1.).

C 8.19 no 8.25 yacoB cTapmumid [ucneT4Yep Ui, B €ro OTCYTCTBUE, CMEHHBIN AUCTIETYEP
IPOBOJUT IO BHYTPEHHEN CBSI3U AUCHETYEPCKUN PAIOPT 0 TOTOBHOCTH
(00ecre4eHHOCTH) CMEHBI, B KOTOPOM YYACTBYIOT BCe CMEHHbIE MacTepa.
Nudopmartius 1o pesyiabraram parnopra nepeaacTcss 3aMecTUTENI0 HAYaIbHUKA [exa
110 IIPOU3BOACTBY, KOTOPBIM aHAIU3UPYET BbISBICHHbBIC OTKIIOHEHUS U NIPUHUMAET
COOTBETCTBYIOIIIME PelIeHHUs. 112



CxeMa ci1y:KObI YIIPaBJIEHUSA MEeXaHOCOOPOYHBIM LEXOM

OTICII 3aBO/1a

[1nanoBo-aucneTyepckuii

3aM. IUpeKTopa 3aBojia Mo MPOU3BOACTBY

>

v

(IV1. MHZKEHEDP 3aBOzA)

Hauansnauk nexa Ne 1

3am. aupeKTopa 3aBozaa
10 XO3SHCTBEHHOI YacTH

v

Y v

v

v

v

4

T Bropo Tpyna | | Otnen Texunueckoro ITnanoBo-aHCTIETYEPCKOE 3aM. HaYaIbHUKA 1IeXa Xo3a#CTBCHHAS YaCTh
W 3apIIIaThl KOHTPOJISl Liexa 61opo 110 TEXHHYECKOH 0e301macHoCTH (KOMEH/IaHT 3TaHus)
v v v :
[1aBHBIN T1AHOBHUK + * + + + +
HopmupoBimku KonTponepsr ) oy
PMHpORIT exa Snexrpuk| |norsuk | | K1aznos Taprepo6| | Yoopum | | Canre
+ * MUK LIMKHU 1IBI HHUK
Hucnerdep [ranoBuKH
exa nexa
3aMm. HA4AJIbHUKA LEXa 3aM. HayaJIbHUKA I[eXa 3am. HauaIbHUKA LeXa
110 HOATOTOBKE IIPOM3BO/ICTBA o 060pyNIOBAHHIO TI0 IPOHM3BOJICTRBY
v v l v v I v Y
Tpancnoprusiit Cxnan Cknaz rotoeoi VYyacTok MexaHuka. VuacTok sHepreTHka. Hauanbuux cMenbl
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Ilpoexmuposanue ecnomozamenvrnou cucmemult. Ciysxncoa ynpasienus u n0020moeKu
npou3zeoocmea (npoooicenue)

N3 nmanoBo-npousBoacTBeHHOr0 (I1110) 1 nnanoBo-gucneryepckoro (IIO) oTaenon
3aB0/a B IVIAHOBO-AUcHeTYepckoe 0opo (IIJ1b) mexa mocTynaroT roJoBOM U MECSIYHBIE
MIPOU3BOJICTBEHHBIE TNIAHBI BMECTE C SKOHOMHUYECKUMHU MMOKA3aTEIISIMU. DTH TJIAHbI
SIBJISIFOTCSI UCXOHBIMU JIJISI COCTABJICHUS MECAYHBIX 3aIaHUN YYACTKAM U KAXKI0H
Opurane. 3ajaHue Opurajae Ha Mecsill BEIJIACTCS B BUAe rpapuka-Hapsiia, B KOTOpOM
YKa3bIBA€TCA BCSI HOMEHKJIATYPA JIeTaJIed ¢ YKA3aHUEM PACIHEHOK M CYMMBbI 110
3apa0O0THOM mJjiarTe.

IlnanoBUKHU yyacTkoB, Haxosmuecs B [1/1b niexa, momy4daroT 3ajaHue 111 CBOEr0 y4acTKa
Ha npeacrosimmid Mecsiit. Micxonst uz mecsaunoro rpadrka o0pab0TKH KOHKPETHBIX
JeTaliel, MIIaHOBUKH YYaCTKOB COCTABJISIIOT 3aJaHUA YUYACTKAM HA CJeAyIolue
MPOU3BOACTBEHHBbIE CYTKHU. [Ipy ’TOM OHU JTOJKHBI 3HATh KOMIUICKTAIIUIO PA00UYMX
MECT, UX TEXHOJIOTUUYECKUE BOZMOKHOCTH, COCTOSTHHE ITPOU3BOACTBA U ITPOTHO3bI
neduuura, nocTynarmmye u3 MHPOPMalMOHHO-BBIYUCIUTEILHOTO IIeHTpa (MBLI).

biank 3aaHus y4aCcTKY Ha CIEAYIONME CYTKU MOCTYNAET CHAYalIa B TEXHOJIOTHYEeCKOe
oropo (Th) nexa. TexHoJI0T IPOBEPSAECT HATUYUE TEXHOJOTHYECKUX KAPT IS
00paboOTKU TpeOyeMBbIX JeTANICH, TPU HEOOXOAUMOCTH JICNAET UX KOPPEKTHPOBKY
UCXO/JISI U3 COCTOSIHUS 000PY/I0BAHNS, HAJIMYUSA PEXKYIIUX U U3MEPUTEIBHBIX
WHCTPYMEHTOB. ECIM TeXKapPThI HET, TO TEXHOJIOT COCTABJISAET TEXIPOLEeCC
(YKpYITHEHHBIN WX MOJIPOOHBIN B 3aBUCUMOCTH OT CEPUINHOCTH MPOU3BOJICTBA),
00s13aTEIbHO YKa3bIBAECT MOAEJb CTAHKA ISl KaX0M onepamum, TpeOyeMbie
NMPUCIIOCOOJICHUS, PeXKYyIIHEe U U3MEPUTEIbHbIE HHCTPYMEHTBI. DTO BBITIOJIHSAETCS
3a0J1ar0BpeMeHHO, UCXO0/Is U3 MECSIYHOro rpaduka. TexHosor (Wi HopMUpPOBIIUK ThH)
PacCUUTHIBACT TPYAOEMKOCTh 00pa0OTKH OJTHOM JASTalIM AJIA KAaXKA0M onepanuu 1 Bcer
NMAPTHUM JeTajel. [TapTrus pacCunThIBAECTCA UCXOAS U3 MECAYHOI0 rpa(puKka noCTaBoK.
PaccuuthiBaeTCs MpOAO/KATEILHOCT 00PA0OTKU MAPTUM AEeTAJIed HA KAXKI0U
OIepAaIumu. 114



Ilpoexmupoeanue ecnomozamenvhnou cucmemul. Ciyxncoa ynpasienus u n0020moeKu
npouszeoocmea (npoooicenue)

Pe3ynbTarhl pacu€ToB pa3pabOTaHHOIO TEXHOJIOTHYECKOTO Ipolecca (HOBOTO)
HAIPaBJISIIOTCS MJIAHOBUKY L€Xa JIJIsi COCTaBJICHUs rpaduka o0padoTKu napTUu
JeTajei mo onepauusiM, KOTOpble MOTYT BBIOJHSATHCS HA PA3HBIX Yy4aCTKAaX WU
nexax. [To TexHOJIOrnuecKkoMy Tpoleccy U rpaguky oOpabOTKU MapTUU JETAICH
miaHoBUK IT/Ib v BIIacT cyTouHble 3a1aHud B Th. biiaHk 3ajaHus y4acTKy HaA
cJeayrolMe CyTKH OT IJIAHOBHUKA Yepe3 Had. 11€Xa MOCTYIaeT TEXHOJIOTY, 3aTEM B
HHCTPYMEHTAJBLHYIO KJIA0BYIO ISl KOHTPOJIS 00€CTIEYEHHOCTH MHCTPYMEHTOM U
HEO0OXOIMMOM OCHACTKH 10 KaXKI0W MO3UIINH, 3aTEM Ha CKJIAJ] 3ar0TOBOK, MEXaHUKY
¥ JHEPreTUKY liexa, OKOHYATEJIbHO MOIMCHIBACTCSA CTAPIIUM MacTepoM. B ciyyae
HEOO0XOAMMOCTH NPUHUMAIOTCHA MEPbI WM PEIIacTCs BONPOC 00 OTMEHE 00padbOTKU
poOJIEeMHOM OoIepaliii 1 3aMeHe Ha ApYyryro. B mo0oMm ciayyae, He mpopabOTaHHbIE
Ci1y>k0aMu 00ecTieYeHUs] CMEHHO-CYTOYHBIE 3a/IaHUS HA YYaCTOK HE JOJDKHBI ONAaTh.

Crapuuii MacTep y4acTKa BbIJJAET CMEHHOE 33/IaHUE MACTEPY B BUJIE «3aJaHUS-PATIOPTAY,
KOTOPBIN 3aTeM nepenaercs B UBL 11 00padoTKy M KOPPEKTUPOBKH JTAHHBIX
MAIIUHOTPAMMBI Ha CIICIYIOIINE CYTKH.

[Toctynaromue B ITJIb mianel KOMIUIEKTAIUN paOOUYUX MECT JOJKHBI COCTABJIATHCS
IVIAHOBMKAMHM YYaCTKOB HA OCHOBAHUY COBMECTHOM ¢ OPUTraJiupoOM U MACTEPOM
MIOJICTATLHOU CBEPKU (PAKTHYECKOT0 00eceYeHUsl KaX 10 NO3UIUH UJIU T10
3asBJICHUIO OpUTanpa WK MacTepa.

[Ipu pa3paboTke CyTOUYHBIX IUIAHOB C KECTKOM perjlaMeHTaIue UX IIaHOBO-
IpeayIpeIUTEILHOI0 00ECIICUSHHS BO3HUKAET HEOOXOIMMOCTh MPHHUMATh B Ka4YecTBe
ONepPaTHBHOIO IJIAHOBOI0 MEPHOAa He KAJIeHJIapPHbIE, a TaK HAa3bIBACMbIC
«IPOU3BOACTBEHHBIE» CYTKH, KOTOPHIC BKIIIOUAIOT B CCOS BTOPYIO CMEHY TeKYIIHUX U
MEPBYIO CMEHY CJIeAYIIINX KaJeHIAPHBIX CYTOK. OOBICHSICTCS ATO TEM, UTO IPH
HaIpsHKSHHOM 3arpy3Ke BTOPOii cMeHbI BO3HUKAKT Pa3IMYHbIC HEMPEIBUICHHBIC
OTKJIOHEHHUSs OT IJIAHOBBIX 3aJJaHUI, KOTOPHIC YaCTO HETaTUBHO CKA3bIBAIOTCS B HAUaje
CJIEIYIOLIEero paboyero JaHs. 115




Ilpoexmupoeanue ecnomozamenvhou cucmemol. Cnyrcoa ynpasnenus u no020moeKu
npouszeoocmea (npoooiycenue)

[Ipu caBure MpOM3BOACTBEHHBIX CYyTOK HA OJJHY CMEHY BPpeMs HA MOAT0TOBKY 1

o0OecrieyeHre TaKuX TUIAHOBBIX 33JJaHUI yBeJIMYMBAETCS 32 CYET TOTO, YTO B HAYaJe
NEepBOM CMEHBI OHO He TPATHTCHA HA YTOYHEHUS U PA3JIMYHOTO POJIa HEOKUIAaHHOCTH,
BO3HUKAIOIIME BO BTOPOi cMeHe. I Bce e 3a HauaJ10 nmpouecca pa3padoTKu HOBbIX
3aganmnid npuHATo 11.00 yacos, a He 8.00 yacoB yTpa. B nepBbie Tpu yaca BHITIOJIHICTCA
aHAJIM3 NPeAbIAYIIUX CYTOK, 00pabOTKa MalllMHOTPaMM H T. TI.

ABTomMaTuzanuu CYIIII: koMObIOTEpHBIE CUCTEMBI (CTAaHIAPThl) ABTOMATHU3UPOBAHHOTO

ynpasnenus, kak ERP (Enterprise Resource Planning) — ninanupoBaHue pecypcos
npeanpusatas 1 MRP 1l (Manufacturing Resource Planning) — mnanupoBanue
MaTepUaIbHbIX U MPOU3BOJICTBEHHBIX pecypcoB. 3agaun ERP-cucreMsi:

* (hopMHUPOBAHUE ONEPATUBHOTO BHYTPUIIEXOBOTO IIJIaHA C YUYETOM UMEIOIIUXCS 3a/1€J0B U

CTAaHOYHOTO TapKa;

* IUCHETUYEPCKUU KOHTPOJIb UCIOJTHEHUS OIIEPALIUi;
* pacyeT IMPOU3BOACTBEHHOIO IJIaHA ITPOU3BOACTBEHHBIX MOILIIHOCTEM 110 Pa3JIMYHbIM

KPUTEPHUSIM;

¢ ISpepacucT IMPOU3BOACTBCHHOTI'O IJIaHA B pCaJIbHOM BPCMCHHU IIPHU BOSHUKHOBCHHUHN

BHCIHITATHBIX CHTyaHHﬁ, HaAIIpUMCp, IIOJIOMKH CTAHKA,

* [UIAHUPOBAHUE MATEPHUAJIOB;
* YIIPABJICHUE ABUKCHUEM TOBAPHBIX MTOTOKOB (CHA0KEeHKE, COBIT, OpraHU3aLMs

TPAHCIIOPTHO-CKJIAICKUX CITYKO);

pacueT (haKTUYECKOM CE0eCTOMMOCTH U3TrOTOBIICHUS U3ACINM;
yIpaBjicHUE (PUHAHCAMU;

* aBTOMAaTH3AIMs OYXTaJITEPCKOIO yUeTa;

* yIIpaBJICHUE TIEPCOHATIOM H JIp.
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Ilpoexmupoeanue ecnomozamenvhoii cucmemul. Ciyixcoa ynpasienus npou3eoocmea (npooonicenue)

Crangapt CSRP (Customer Synchronized Resource Planning) yunteiBaeT B3auMOJISHCTBHE C
KIIMCHTAMH U paCCMATPpHUBACT IMOJIHBIN HpOI/I?,BOI[CTBGHHBIﬁ IMUKJT U3ACIIUA C YICTOM BCCX
BO3MOXHBIX TpeOOBaHUM 3aKka3unka. Hanbosnee 3HaunMbie TPEUMYIIECTBA TOTOBBIX
IMPOCKTOB CUCTCM YIIPABJIICHUA !

* COKpaIaeTcst BpeMs Ha pa3paboTKy CUCTEMBI,
* HCIIOJIB3YETCS MePe0BOi ONBIT, TCXHOJOTHHA U METOIbI YIIPABIICHHMS;

¢ IPOCKTAHTaAMH oOecrieunBaeTCs IMOJACPIKKA ITIPOCKTOB CUCTCM, OOHOBJICHUE UX U
KOHCYJbTAIlMHM ONBITHBIX CICIIHAIHCTOB,

* COBMECTUMOCTD ITPUOOPETAEMBIX CUCTEM C CUCTEMAaMHU JIPYTUX aHAJIOTHYHBIX MPEATPUITUMI
JTAHHOM OTPAacCJIu.

IIpaktukyercs cnaua ERP-cuctemsl B apenay duepes MIHTEpHET ¢ cepBepa MOCTaBIIMKA.
CTOMMOCTB apeH/Ibl OIIPEICNISAETCS 110 KOJINYECTBY OTPaOOTaHHBIX CUCTEMOM YacOB U YUCITY
M10JIb30BaTeNIe, UMEIOIIUX K HEeW TOCTYII.

['oTOBBIE CUCTEMBI YIIPABJICHUSI OPUEHTUPOBAHBI B OCHOBHOM Ha MPEANPUSATHS B 1IEJIOM, Ha
Om3Hec-mpouecchl Heaoil kopnopauuu. [Tpobiiembl ynpaBiieHUs POXU3BOJICTBOM B
Macmrale Hexa MeHee pa3pabOoTaHbl U3-3a UX HHANBUAYAJIbHOCTH.

yCJ’I}’FI/I KOHCAJITUHI OBBIX (l)I/[pM, KOTOPBIC HC TOJIBKO pa3paﬁaTI)IBalOT HHAUBHUAYAJbHbIC
IMPOCKTLI CUCTEM YIIPABJICHUA 110 PC3yJbTaTaM O6CJ'ICI[OBaHI/ISI ACATCIIbHOCTH IIPCAIIPUATHA,
HO 1 00eCIIeynBaroT UxX BHECAPCHUC 1 oﬁyqelme CIICHHUAJTUCTOB-YIIPABJ/ICHICB.

KopoTtko 3agxa4u ciay»Obl yIpaBiIcHHs U OATOTOBKY IIpousBoacTea: HJIAHUPOBAHUE,

yuem u oucnemuuposatnue.

[Tpu IpoeKTUPOBAHUH 1IEXA C BLICOKOM XO3SMCTBEHHOU U IKOHOMUYECKOM
CAMOCTOSAITEJILHOCTBIO BCIIOMOTaTEIbHBIE CITY>KOBbI, KaK MPAaBWIIO, PA3MENIAIOTCS B KOPILyCe
BMECTE C MPOU3BOJACTBEHHBIMU YYaCTKAMHU 117
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KomMnoHoBka 11exa

OOBIYHO B COCTaBE 11€Xa UMEETCA 3 — S MPOM3BOACTBEHHBIX
YY4aCTKOB, B 3TOM K€ 3/IaHUY BOJU3H ITHX YYACTKOB HMEECTCS
[IeXOBasl CIykK0a KOHTPOJIs, CJIy:K0a peMOHTA,
HHCTPYMEHTAJbHO-PA3AaTOYHAA KJIAJA0Bas, 3aTOYHOE
oTaeJIeHHe (MHOTAA JTAXKE IS KKIOro ydacTka CBOE), KOMHATA
MACTEPOB, YaCTO U KaOMHET HAYAJbHHMKA IeXa.

B0113u Ipon3BOACTBEHHBIX YUAaCTKOB PaCHojararTCs TaKKe CKJIAAbI
3aroTOBOK, MaTEPHAIOB, CKJIaAbl MEKONEPALIMOHHOI0 XPAHECHHUSA
(4acTo Ha TEPPUTOPHH 1I€Xa PA3MEIIAIOTCS MJIOIIAAKH XPAHCHUS Y
CTE€H) M TOTOBBIX J€TaJieil, MeCTa 00IIECTBEHHOI0 NMOJIb30BAHUS.

Texnosornyeckoe 010po, HOPMHUPOBIIMKH, KOHCTPYKTOPbDI,
IUIAHOBO-AUCIIETYEPCKOEe OIOPO U . pacmoyiararoTcs Ha
AHTPECOJISIX WY B ABYX MJIM TPEX 3TAKHOM 3/IAHUH,
IIPUMBIKAIOIIEM K IMMPOU3BOACTBEHHBIM KopIycaM. B mmocneanem
CIy4ae TaM pacliojiaraeTcs U KaOMHET HAYaJbHUKA 1eXxa (1IEX0B).

B 3TOM 3/1aHMHU pacroiararoTcsi rapaepoobl, AylieBblie, CAyHbl,
Oyder nim crojioBasi, MEAUIMHCKAMA MYHKT U T.[.
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KoMnoHoBKa 31aHU 1IE€XOB

JIJ1st HEXOB CTPOST OAHOITAKHBIE U MHOTO3TaKHbBIE 31AHUS CO C6EMOAIPAUUOHHBIMU (C8em
u eeHmuaayus) ponapamu (HAICTPOWKHU Ha KPBILIE 3AaHUA JI1 OCBEIICHUS OT JHEBHOTO
CBETa) U 0€3 HUX, KOTOPHIE MOTYT OBITh KPAHOBBLIMH (000pY/I0BAHHBIMU MOCTOBBIMU
KpaHaMH) U 0eCKPAHOBBIMU (HUCIIOJIb3YETCS HANIOJIBHBIN U MOJIBECHOU TPAHCIIOPT).

ITo ¢popme B mi1aHe 37aHKS OOBIYHO MPOCKTUPYIOT MPAMOYTOJIbHBIMHU, OJTHAKO, B
oTAenbHbIX ciaydasx npuMeHstoT I'-, II- niu II-o0pa3Heie 115 pe3epBUPOBAHMS IJIOIIATN
IUI TATBbHEUIIIETO PACIIUPEHUS LIEXO0B IyTEM IIPUCTPOUKH (PpacaTHOM CTEHbI U KPBILIH.

3/1aHus BBIMIOJIHSIOTCS C
MOJIHBIM KapKacoM, KOTOPBIi
00pa3yioT KOJIOHHBI 2,
CTPONMJIbHbIE 3 U
NMOACTPONUIbLHbIE [ epMBbl,
MOAKPaHOBbIE 0AJKHU O U
IUTATHI 4 NOKPBITHIA.
KosoHHBI onuparoTcest Ha
¢ynaamenTsl 8. Ha kapkac
HABEIINBAIOTCS 0OKOBbIE
naHeyau 1 ¢
TETUIOU30JISIIIUOHHBIM
HanosiauTeseM. CTtajJbHbIE
pambl 5 hoHApsI
UCIIOJB3YIOTCS TAKKE IS
HaBEIIMBaHUs (pacaaHbIX
MaHeJeu.
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Komnonoexa 30anuit yexoe (npoooncenue)

JI71s1 TpoeKTUPOBAaHUS MPOU3BOICTBEHHBIX 3/JaHUI pa3pabOoTaH TUIIAX OCHOBHBIX U
JTOTIOJTHUTEJIBHBIX YHU(DUITMPOBAHHBIX TUIIOBBIX CEKIIMN. Pa3Mephl OCHOBHBIX CEKIIHI B
TJIaHE COCTABIISIIOT 72X 72 u 12%x144 m, mpudeM nepBbIid pa3Mep COOTBETCTBYET JIJIUHE
IpoJIeETa, BTOPOM — mupuHeE. [1nomanb ykazaHHbIX CEKIIUU COCTABIISIET COOTBETCTBEHHO
5184 u 10368 M2. OCHOBHBIE CEKIIUA MOTYT ObITh KPAHOBBIMU U O€CKPAHOBBIMHU, € CETKOM
KOJIOHH 18%12 M unu 24x12 M nipu BeicoTe nposieta 6; 7,2; 8,4 M 1J1s1 0eCKpaHOBBIX U
10,8; 12,6 M n1y1s1 KPaHOBBIX 3/1aHUIA.

[ToMUMO OCHOBHBIX ITPEYCMATPUBAIOT JIOTIOJIHUTEIIBHBIE OJTHO- U JBYXIIPOJIETHBIE CEKIIAN
JJIMHOM 72 M, 000pyJ0BaHHBIC KpaHaMu ¢ BbicoToM nposera 10,8; 12,6; 16,2 u 18 M. Ot
MPOJIETHI UMEIOT MMPUHY 24 1 30 M U IIpeIHA3HAYAOTCS [T pa3MEIICHUS] KPYITHBIX
U31eJINI.

[Ipu opopmiieHUH KOMIOHOBOYHBIX TIJIAHOB 3J]JaHHUE B IUIAHE U300paXKalOT B BUAE CETKU
IPOAOJIBHBIX Y ONIEPEUHBIX Pa30MBOYHBIX oceid. [Ipu 3TOM mpogoJIbHbIE PpAa30MBOYHbIE
ocH, 00pa3zyroline NpoJaeThl 3/1aHksl, 0003HAYaI0T MPONMUCHBIMH OYKBAMHU PYCCKOTO
andaBuTa, a MONEpeYHble — APAOCKUMH HU(PPaAMHU.

1 2 3

KoMmoHoBOYHBIN M1aH 3IaHUSI, COCTOSIIIETO U3 @ ¢ ¢ o & o/ ¢
JABYX NPOJIeTOB. 1 — KOJIOHHA; _
2 — MpoaoJibHasA pa30MBOYHAS OCh; @ ) G S G S G S O
3 — monepeyHasi pa30MBOYHAS OCh. .

@ [ W W S S - S—_—
I"'panuIIaMu MPOU3BOJACTBEHHBIX YYACTKOB U tltltltlt]t
I[EXOB OOBIYHO SBJISIOTCS MPOJOJIBHBIC U

norepeyvHsble mpoe3apl. JJinHa y4acTKoB 1 @ @ @ @ @

00BIYHO cocTaBisgeT 35— 50 m.



Komnonoexa 30anuit yexoe (npooonrcenue)

B 1omoJHUTEIbHBIX CeKIUAX HPOJIembl THOT A PACIIOIIOKEHBI HEPREHOUKYAAPHO K
MIPOJIETaM OCHOBHBIX CeKUUIl, YTO yI00HO, HaIPUMED, ITPH MOTOYHON KOHBEHEpHOU cOOpKe
uzaenui. [IponeTsl 11eX0B ¢ MOBBIIIEHHON BHICOTOM HEOOXOAMMO TPYNIUPOBATHL BMECTE, HO
YKUCJIO BBICOT JOJKHO OBITh MUHUMAJIBHBIM. 3JIJaHUsI 0€3 CBETOAPAllMOHHBIX JOHApEH C
MOJBECHBIM MOTOJKOM MPUMEHSIOT JIJIsi TEPMOKOHCTAaHTHBIX KOpyCcOB. Mexny (pepmMeHHoe
MPOCTPAHCTBO MPU ATOM MCIOJIB3YIOT JIJI pa3MEIICHUsI BO3AYXO0BOIOB U (DUIIBTPOB ISl
CHUCTEM KOHJIUIMOHUPOBAHUA. MHOr03Ta:KHbIE 3JJaHU IIPOCKTUPYIOT TOTAA, KOTAA JJIs
MPOU3BOJCTBA TPEOYETCSI OTHOCUTEIBHO MAJOradapuTHOE 000PYA0BAHUE WU €CITU
OTpaHUYEHA TEPPUTOPHUS 3aBOJA.

Pa3pes kpaHoBOro mpoJjiera M NPUHCTPOMKM IS pPa3MEIICHUS aIMUHUCTPATUBHBIX
1 OBITOBBIX ITOMEIICHUIA.
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Komnonoeka 30anuit yexos (npooonrcenue)

B kpynmHbIX KOpIycax B OTACIBHBIX CIIYy4asiX MPEAyCMATPUBAIOT BCTABKH JJISI PA3MEIICHUS
BbICOTHBIX CKJIAIOB WU JPYTUX BCIIOMOTATEIbHBIX CIYykK0. B TaknX BCTaBKax TakxKe
pa3MeIIaloT BBOABI 2KeJIE3HOA0POKHBIX MYTeH, CUCTEMbBI TEXHUYECKOTO 00CTY KUBaHUSI
11eXO0B (000PYAOBAHKUE U BO3AYXOBO/IbI JIJIs LICHTPATN30BAHHBIX BEHTUISIIIMOHHBIX
YCTAaHOBOK U KOHJUIIMOHEPOB, TPaHC(HOPMATOPHBIE MOACTAHIINY U JIP.).

* Ilpu KOpIyCHOM CTPYKTYype MPOU3BOACTBA JOJLKHBI OBITH PEIIEHBI BOMPOCHI 00
00beIMHEHNH BCIIOMOTaTeJIbHBIX Cayxk0. [{enecooOpa3zHo co3gaBaTh 00U KOPITYCHOM
CKJIaJl 3ar0TOBOK M MeTajlia, O0bEIUHATh NOAPA3CICHUS JJIsi OpraHru3alud PEMOHTHOTO
00CITY>)KMBAaHUS TEXHOJIOTHYECKOTO, SHEPTeTUYECKOTO U MO IbEMHO-TPAHCTIOPTHOTO
000pyTI0BaHMUS.

* OcCHOBHBbIE NPUHIHUIIBI, OTIPEIEIISIONINE BEIOOP KOMIIOHOBKH 11€XOB, CJI€IYIOIIHE:

1) obecnieueHre MPAMOTOYHOCTH MPOU3BOJACTBEHHOI0 MPOLIECCA, UCKITIOUCHUE 10
BO3MOKHOCTH BO3BPATHBIX ABMKEHUH IPy30IOTOKOB;

2) KOMIIAKTHOCTD, T. €. UCIIOJIb30BaHNEe MUHUMAIBbHOM IIPOM3BOICTBEHHOM IIOIIAIN IS
pPa3MEIICHUS YYaCTKOB M IIEXOB;

3) ucnoyib30BaHUE Hau0O0JIe€ SIKOHOMUYHBIX MPOrPeCCUBHBIX BUIOB TPAHCIIOPTA;
4) MUHAMH3AIHs TPAHCIOPTHBIX ONePaNNii;

5) coOBMECTHMOCTh TEXHOJIOTHYECKHX MPOLECCOB, BHIMOTHICMBIX Ha CMEKHBIX YIaCTKaX WU
B II€XaX, C TOYKHU 3PEHUS BJIMSAHHUSA HA KAYEeCTBO M3/, a TAKXKE C YUETOM yCJIOBHH
TPYAA U MPOTHBOMOKAPHBIX MEPONPUSTHH;

6) BO3MOKHOCTh MOCJIEAYIONIEr0 PACHIMPEeHUs [TPOM3BO/ICTBA U MePeNnJIaHUPOBKH
000pyIOBaHMS, CBA3aHHBIX C BHEJPEHHUEM HOBBIX TEXHOJOTHUYECKHUX MPOIECCOB;

7) HCIIOJIb30BAHHUC PAallHOHAJIbHBIX KOMIIOHOBOK M3 yHI/I(l)I/IIII/IpOBaHHI)IX THIIOBbBIX CCKHHﬁ;

8) moapazesieHus TEXHUYECKOr0, PEMOHTHOT'O M HHCTPYMEHTAIBHOT'O 00CTYKUBAHUS
pacrnoJjiarath B CTOPOHE 0T OCHOBHBIX TEXHOJIOTMYECKUX MOTOKOB: JIMOO 1O nepuﬂ)fplm
Kopmyca, 1100 1o rPaHMIaM I[eX0B BHYTPU KPYITHBIX KOPITYCOB.



Komnonoexa 30anuit yexoe (npooonrcenue)

KOMIOHOBOYHBIE MJIaHBI BHIMOJIHSIOT AJS KAMKAOT0 ITAMKA 3/IAHUS U YKA3BIBAIOT HA HUX:
1) oCHOBHBIE CTEHDI;
2) rpaHUUbI MEXKAY HeXaMU U Y4aCTKaAMM;

3) BcmoMoraTeJibHbIe yCTpPoiicTBa (TpaHchOpMaTOpHBIC TTOICTAHIINN, HACOCHBIC
BEHTUJISILIMOHHBIE KaMEphI U T. 11.);

4) 0CHOBHBIE OIBEMHO-TPAHCIIOPTHBIE YCTPOICTBA (KpaHbl, KpaH-0alKH,
KOHBEWEPHI) U UX TPACCHI;

5) ocCHOBHBIE TPY30NOTOKH,
6) oCHOBHBIC MPOE3bI U MPOXO/bI;
7) BBOABI 7KeJ1€3HOT0POKHBIX MyTei;

8) rpaHuMIBI MOABAJIOB, AHTPECOJIeH, TOHHEJe, MATHCTPAJIbHBIX
CTPYKKOYOOPOUYHBIX KAHAJIOB C YKAa3aHUEM BEPTHUKAJBbHBIX 0TMETOK
OTHOCHUTEJIHHO YPOBHS 10J1a OCHOBHOI'0 3TaXKa.

KommmoHoBoYHBIE maHbl BRIMOIHSIOT B MaciuTade 1:200 nmm 1:400 (B oTAEIBHEBIX
cinyydasx 1:800) Ha OCHOBE YepTeKa AaPXUTEKTYPHO-CTPOUTEIHLHOM YaCTH,
COXpaHssl NPUHATYIO B HEM Pa30MBKY U MapKUPOBKY OCEM KOJIOHH, CTEH U APYTHX
CTPOUTEIbHBIX KOHCTPYKITHH.

HNcxoanblie jaHHbIe 11 pa3pad0OTKH KOMIIOHOBOYHOTO TIJIaHA:
*  COCTaB OTJEJIEHUH M CJIYKO IeXOB;
*  JaHHBIC 00 MX MJIOIAAAX;

*  KOMIIOHOBOYHANl CXeMa, OIIPEICIIAIONIAs ITOCICA0BATEIFHOCTh IIPOU3BOICTBEHHOTO
mpoiiecca;
* OCHOBHEIC MapaMeTpbl B 00IIass KOMIIOHOBKA 3/IaHMUSI.
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Komnonoexa 30anuit yexoe (npoooncenue)

KoMImoHOBOYHBIN IJIAH 1eXa (KopIlyca) JI0JKEH ObITh COTJIACOBAH € PacmoJioKeHueM
APYruX LEX0B U CJIYy:K0 3aB0/a, 4 TAKIKE C TPAHCIIOPTHBIMUA KOMMYHHUKAUAMHA. J{J1s1
3TOT0 pa3padaThiBAlOT reHePATbHBIN IJIAH 3aB0/IA — IJIAH B3aMMHOI'O Pa3MEILEHUS BCEX
3JIaHUH, TPAHCIIOPTHBIX MArUCTPAJICH, UHXKEHEPHBIX CETEH C yUeTOM penbeda u
OsaroyctpoiictBa Tepputopuil. [Ipu paspaboTke reHepaabHOIro IjlaHa ONpeeIIsIioT
CTPYKTYPY LIEXOB U CIYy»kKO0 3aB0JIa, UX ILJIOMIAAH, a TAKKE TEXHOJOTHUYECKYIO CXEMY
IIPOM3BOJICTBA, ONPEACIIAIONIYI0 UX B3AUMHOE PACIIOIOKEHUE.

B cocmaeé mawmunocmpoumenvrnozo 3a600a BXOIAT 3ar0TOBUTE/IbHBIE LIEXU (JIMTECHHEBIE,
KY3HEUHbIC-IIITAMIIOBBIE, JJIsl PE3KH 3arOTOBOK M3 MPOKATa); 00padaTbiBaronne
(MEXaHUYECKHE, TPECCOBBIE, OKPACOUYHBIE, METAJUIONOKPBITAN U Ap.); TePMUYECKHE;
cOOpOYHBbIE; BCIIOMOraTeIbHbIE [IEXU (MHCTPYMEHTAIBHBIN, MOAEIbHBIN, PEMOHTHO-
MEXaHUYECKUU, 3JIEKTPOPEMOHTHBIN, PEMOHTHO-CTPOUTEIBHBIN, SKCIIEPUMEHTAIbHBIN );
CKJIA/ICKHE, JHepPreTHYEeCKHe, TPAHCIIOPTHLIE, CAHUTAPHO-TEXHUYECKHE U
00111e3aBO/ICKHE YCTPOWCTBA.

KOMIIOHOBKY T€HEpAIBHOIO TIAHA 3aBOJIAa HAYMHAKOT C 30HUPOBAHMS TEPPUTOPHUHU
3aBOJIa C LIEJIbIO Pa3MEIIEHUS HA HEW TPYII [IEXOB, UMEIOIINX MOT00HbIE
TE€XHOJIOTMYECKHUE MPOLIECCHI U TPEOOBAHUA K YCIOBUAM MPOU3BOCTBA. OOBIYHO
BBIJICJISIFOT 30HBI TOPAYHUX LEX0B, 00padaTHIBAOIIMX U COOPOYHBIX LIEX0B, CKJIAI0B 1
BCIIOMOTraTeJbHbIX HeX0B. Oco0yI0 30Hy COCTABIIAIOT MOKAPO- WU B3PbIBOONACHbIE
MPOU3BOACTBA, €€ YAAJISAIOT OT APYTrHUX 30H Ha O€30MaCHOE PACCTOSTHUE U pa3MENIaOT ¢
MOABETPEHHOM CTOPOHBI C YYETOM PO3bI BETPOB . [Ipu 3TOM cTpemsTCs pa3sMECTUTH
rpynnbl OJJHOPOAHBIX LEX0B B O[THOM KOPIycCe, YTO CIIOCOOCTBYET YCIICBICHUIO
CTPOUTENBCTBA, COKPAILICHUIO PACX0I0B HA TPAHCHOPT, KOMMYHUKALINU, OTOIICHUE.

[Ipu pa3MelieHnu 1eX0B HEOOXOAMMO YYUTHIBATH HANIPABJIEHHE TOCIOACTBYOIIMX
BeTPOB, pacnoJiarasi IeXu, BIACISIONIME MbLUIb U a3PO30JIH, C IMOJIBETPEHHON CTOPOHBI MO
OTHOIIEHUIO K 00padaThIBAIOIINM II€XaM, OOIIE3aBOICKUM YCTPONUCTBAM U KUJIBIM
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Komnonoeka 30anuii uexoe (npooonsicenue)
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CxeMa reHepajibHOI0 IJIAHA CTAHKOCTPOUTEIBLHOIO 3aB0/IA.

1 — ckiaja JeconmuiioMaTepualioB; 2 — IepeBooOpadaThIBAIOIIMM KOPIYC (C TAPHBIM LIEXOM);
3 - KOPITYC TSDKENIBIX CTAHKOB; 4 - MHKEHEPHO-1a00paTOPHBINM KOPITYC; 5 - TJIaBHBIM KOPITYC
(C TEpPMOKOHCTAHTHBIM II€XOM); 6 - CKJIaJl y3JI0B 1 3aI4acTei; / - KOPIyC BCIIOMOTaTeIbHbBIX
IIEXOB; 8 — KOPITyC 3arOTOBUTEIBbHBIX 11€X0B; 9 - CKiIaj MeTasuia U 3arotoBok; 10 — ckian
OTJIMBOK U MOKOBOK; 11 - raBHbIN Mara3uH; 12 - ckiaja roroBou npoaykiuu; 13 - ckiaf
TOPIOYE-CMAa304HbIX MAaTEPUAIOB 126



Komnonoeka 30anuii yexoe (npooonicenue)

BriOpaHHBIN BapyaHT reHEPaTBLHOIO MIaHAa 00OCHOBBIBAETCS TEXHUKO-I3KOHOMUYECKUM
pacueTrom. [ eHepabHbIN TIJIaH XapaKTEPU3YETCS OCHOBHBIMU TEXHUKO-
IKOHOMHUYECKHE MOKA3ATEJISAMMU:

1) koagpgpuuuenm zacmpouku K3c = Fac/ Fi ;
2) Kodghpuuuenm ucnonvzoseanus meppumopuu Kn = Fu / Fu ;
3) nokazamenv UHMEHCUGHOCHMU UCROIb306aHUA yuacmKka Kua = F [ F,
20e F3c — miomanp 3aCTpOKY KPbITHIMHU COOPYKEHUSIMU,
Fo — mmomanps yyacTka 3aBoja;
Fu — miomaap HCnoJb3yeMoil TEPPUTOPHUM C YUETOM OTKPBITHIX CKJIAJIOB,
TPAHCIIOPTHBIX MarucTpajieil u TpOTyapoB;
F — cymmapHasi mojie3Hasi IUIOIIA/Ab 3/IaHUN ¢ Y4€TOM 3TAKHOCTH.
4) yoenvras MowHoCmb 2py30nonoKos (B TOHHO-KHIIOMETpax Ha 1 ra);
5) cmenens conoxuposannocmu Kopnycoe (1T/ra).

OO6b1yHO KO3 PUIHUEHT 3aCTPOMKHM JIJII MAITMHOCTPOUTEIBHBIX 3aBOJIOB HAXOIUTCS B
npenenax 0,45...0,6.
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Paspaﬁomka 3aA0aHUl no cmpoumeﬂbuoﬁ, CAHMEXHUYECKOU U IHepzemuueCKum vacmsim

OcHoBa 1pu pa3pabOTKe CrelralbHbIX YACTEH TEXHUUECKOT0 MPOEKTA: 3aJJaHUe Ha
NMPOEKTHPOBAHME BMECTE C UCXOHBIMU JAHHBIMHU 110 BLIOPAHHOM IJIOINAJKE, 110
KOMITIOHOBOYHBIM U IJIAHMPOBOYHBIM PEIIEHUSAM 1 BEIOMOCTSM COCTABA
padoTaroimmx.

* TexHuyeckoe 3agaHue HA IPOEKTUPOBAHUE CTPOUTEIBHON YACTH BKIIOYAET CIECAYIOIUE
pa3icybl: 00IAsl YACTh; XaPAKTEPUCTUKA MOMEIICHU; crneuu(purkanms
000py10BaHUS, YCTAaHABINBAEMOI'O HA OTACJbHbIC PYHAAMEHTbI; TPEOOBaAHUS K
CTPOUTEJIbHOM YACTH (HAIPUMED: Pa3MEIICHUE MOCTOBBIX KPAHOB, YCTPOMCTB MO
YIAJEHUIO CTPYKKH U T. I1.); Harpy3Ka Ha IOJIbl U IEPEKPBITHS OT MPOU3BOICTBEHHOTO
000pyI0BaHUsI; COCTAB PA0OTAIOIIUX IO I[eXaM U OT/eJIeHUSIM.

* B kadecTBe 3aJjaHUs HA pa3pabOTKy MPOEKTa MO CTPOUTEIIBHOM YacTH MPOCKTAHTbI-
TEXHOJIOTH BBIJIAKOT:

« 1) xapakTepuCTHKY cpebl IPON3BOJICTBEHHOT'O TIOMEIICHHSI ¢ YKa3aHUEM KaTeropuu
MOapPOONACHOCTH, TEMIIEPATYPHI U BJIAXKHOCTH BO3AYIIHOM CPEbI, 3abUICHHOCTH U T. [I.;

e 2) JaHHBIEC Ha TPOEKTUPOBAHUE MOJIO0B U BHYTPEHHEH OTEJIKH MOMEIIeHU C
omnpeAcICHUEM Harpy3Ku OT BO3JCHCTBUS Ha MOJIbI 000pyI0BaHUsI, TPAHCIIOPTHBIX CPEJICTB
U arpeCCUBHBIX KHUJIKOCTEH, a TAaK)Ke CIelMaIbHbIe TPeOOBaHUS K MOJIaM M OT/ACIKE
IIOMEIICHUM;

e 3) IaHHBIE HA CTIEHHATBHBIE CTPOUTEBHBIEC PA0OTHI — (PyHAAMEHTHI 1I0J, OCHOBHOE U
BCIIOMOTAaTEIbHOE 000PYJOBAHHUE;

* 4) naHHbBIC HA OPOCKTUPOBAHKUE CPEACTB LIYMOIJIYIIEHUs (1151 TOMEIICHUM C
MOBBIIICHHBIM YPOBHEM 3BYKOBOTO JIABJICHUS ).

e 5)MecTa NPUCTPONKH OBITOBBIX MOMEIIEHUI, HArPY3Ka OT MOABECHBIX TPAHCIOPTHBIX
CPEICTB HA HeCylIHe KOHCTPYKIUM 3[IaHMsI, MECTOPACIIOJIOKEHUE TPAHCHOPMATOPHBIX

HOIICTaHHHﬁ, JICCTHHYHBIX KJICTOK, CAHUTAPHBIX Y3JI0B 1 IP.
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Pa3zpabomka 3a0anuit no cmpoumenbHoil, CAHMEXHUYUECKOU U IHEeP2eMUUECKUM YACMAM
(npooonscenue)

B 3amanny yKka3bIBalOT, U3 KAKOT'0 KOJINYECTBA U KaKOW IMIMPHHBI, JJIHHBI U BBICOTHI
MPOJIETOB JI0JIZKE€H COCTOSITh KOPIYC, KAaKUe U3 MPOJIETOB KPaHOBHIE, 4 KaKHE
OeCKpaHOBBIC, KAKHUE IIEXH U BCIIOMOTaTENIbHBIC MOIpa3IeJICHUs paciiojaraloT B KOpIyce.
BmecTte ¢ mosSiCHUTEIbHOM 3aIMMCKOM K 3aJJaHUI0 Ha IPOSKTUPOBAHUE CTPOUTEIISIM-
IIPOCKTUPOBIIHUKAM BHIAAIOT YEPTEXK IJIAHUPOBKH BCETO KOPITyCa C PACIIOIOKCHUEM
obopynoBanus (yaie Bcero B Maciitade 1:100). B oOmieit yacTu yka3pIBaroT, UMEIOTCS JIU
MOABAJIBI — IT0 KAaKMM OCSIM M C KaKOM OTMETKOMH, a TaKKe Ha3HAUCHHUE ITOIBATIOB U YESPTEIKH
WX TUTAHUPOBKH. Y Ka3bIBAIOT TAK)KE MPUBS3KY IMOIEEMHO-TPAHCTIOPTHOTO 000PYA0BaHUS K
3JIaHUIO.

Jlanee B 3aaHUU 110 OTACJBHBIM 1[€XaM, Y4aCTKaM MOXKET ObITh YKa3aHO, HAI[pUMeEp, YTO
BCE TEXHOJOTMYECKOE 000pYJ0BaHKE Maccoi 0 7 T, KpOME OTJEIBHOIO (M0 0CO00OMY
CIIMCKY), YCTAaHABIMBAIOT Ha OOy OETOHHYIO MOIYIIKY BCero nexa. [Ipu ncnonb3oBaHuu
aBTOMATU3UPOBAHHOTO OE3pEIbCOBOTO HAMOJIBLHOIO TPAHCIIOPTA NPEABSIBISIOT 0COObIE
TpeOOBaHMS K HEPOBHOCTSIM TT0J1A.

Jlanee B 3aaHUU 110 OTACJBHBIM 1I€XaM, y4aCTKaM MOXKET OBbITh YKa3aHO, HAalIpUMep, YTO
BCE TEXHOJIOTMYECKOE 000PYI0BaHHE MAacCOi 10 7 T, KpOME OTAEIBHOIO (110 0cO00MY
CIIMCKY), YCTaHaBJIMBAIOT Ha OOIIY0 OETOHHYIO MOIYIIKY Bcero uexa. [Ipu ucnonb3zoBanuu
aBTOMAaTHU3UPOBAHHOTO 0€3PEIbCOBOTO HAMIOJBHOIO TPAHCIIOPTA NPEIBSABISIIOT OCOOBIE
TpeOOBaHUsI K HEPOBHOCTSIM I10J1a.

[IIuprHa BOPOT OOBIYHO MPEBBIIIACT ITUPUHY CPEJICTB TPAHCHIOPTUPOBAHUS HE MEHEE YeM
Ha 600 MM 1 1oKHA OBITH HE MeHee 1,8 M. BricoTa BOPOT J0JKHA MTPEBBIIIATH BBICOTY
CpelCTB TpaHCcropTupoBaHus Ha 200 MM U B IIEJIOM COCTaBJIATH HE MeHee 2,4 m. [{iis
3aIIUTHI OT XOJIOJHOIO BO3/IyXa B BOPOTAX yCTPAUBAIOT TEIJIOBBIE 3aBECHI UJIU TaMOYPHI.
JlecTHUYHBIE KJIIETKH Ha BEPXHHUE ATa)KU OBITOBBIX MPOJICTOB PACIIOaraloT Ha pacCTOSHUSIX,
COOTBETCTBYIOIIUX HOPMaM.

129



Pazpabomka 3a0anuii no cmpoumenvHou yacmu (npooorcenue)

B ocHOBHOM Bce 000pyJOBaHME 1[€Xa YCTAaHABJIMBAIOT HA OOIIYI0 0€TOHHYIO MOAYUIKY,
W3TOTOBJICHHYIO U3 APMUPOBAHHOM KeJIe3HbIMU NPYThMHU ceTKHU 250%250 MM
Tosmuuou 250...300 mm. OOopy10BaHME, UMEIOIEE IEPEMEHHBIC JUHAMUYECKHUE
Harpy3Ku, HapuMep: CTPOrajibHbIE, MIIOCKONUTU(OBAILHBIE U IPYTUE CTAHKH, a TAKXKE
000pyi0BaHuE BeCOM 0oJiee 7 T YCTAHABJIUBAKT 00BIYHO HA OT/AeJbHbIEe PYHIAMEHTbI
(MO CHUCKY, IPUJIaraéMoMy K MOSICHUTEJILHOM 3aIUCKe).

Cranku KjIaccoB TOYHOCTH A U C ¥ U3MepHUTeJbHbIC YCTPOMCTBA, JIJISI KOTOPBIX
HEJIOMYCTUMBI KOJIEOaHUS J1a’ke HEOOJIBIIION aMIUIUTYbl, yCTaHABIMBAIOT HA
BUOpou3oupywime pyHaamenTol. Ha Takue xe (yHIaMEHTHl yCTAaHABIMBAIOT U
COOpPOYHBIEC CTEH/IBI ISl COOPKH MPEIU3UOHHBIX U3JCTUN. ITU PyHIAMEHTHI JOJKHBI
pacnonaratbCa Ha OIPEICIICHHOM PACCTOSTHUU OT HECYIIUX KOHCTPYKIIMU 3JaHUSI — KOJIOHH U
cTeH. DyHAaMEHTHI 111 TAKOro 000pyI0BaHUS MPOCKTUPYIOT CTPOUTEIIHLHBIE OTACIbI
MIPOEKTHBIX HHCTUTYTOB.

UYeprexu (yHIaMEHTOB I10J] aBTOMaTUYECKUE TUHUU
BBITIOJIHAET Ta OPraHu3alus, KOTOpasi MPOEKTUPYET JIMHUU.

Caaiinble QyHIaMeHTBI 00€CIEUNBAIOT 00JIE€ BHICOKYIO
BUOPOUBOISILIUIO TIPU BBICOKOM KECTKOCTH OCHOBAHUSI.
[IpuMeHstoTCs TakKe (PyHAAMEHTHI HA Pe3MHOBbBIX
KOBpHUKaX BbIcOTOM 21-26 MM. B xauecTse
BUOPOU30JIMPYIOLIETO JIEMEHTA UCIIOJIb3YIOTCS KOBPUKH
KB-1 n KB-2, kak noka3aHo Ha pucyHKe. beToHHbI
0JIOK MOYKHO YCTaHaBJIMBAaTh HENIOCPEICTBEHHO HA
MOBEPXHOCTH KOBPHKA, KOTOPBIA [OKPHIBAIOT
TUAPOU3OISAIMOHHON OyMarou u JIMCTOM KPOBEJIHLHOTO
xKelesa.




Pa3zpadoomka 3a0anuii no cmpoumenvHoi uacmu (npoooJircenue)

DyHIAMEHTHI HA MPYKUHAX SIBJISIIOTCS CAMBIM HAJIeKHBIM, HO U CAMBIM JIOPOTHM
BUJIOM BUOPOU3OJISIIIAU JIJISI YCTAHOBKH CTAHKOB Kj1acca TOYHOCTH C, TOUHBIX
U3MEPUTEIILHBIX MAIIUH U T. . beTOHHBIN OJIOK CTaBAT Ha Py UHBL. PaccTosHue ot
00KOBOM MJIOCKOCTH ONOP CTAHMHBI JIO0 TPAHULIBLI (PYHAAMEHTA J0JI2KHO ObITH HE
meHee 100 mm. O0opy0BaHue KpensT K GyHAAMEHTY AaHKEPHBIMH 00JITAMU, YTO
MOBBIIIAET KECTKOCTh CaMOM cTaHuHBI 710 10 pas.

[Ipu ycranoBke ctaHkoB kinaccoB H u I ucnonb3yrorcss BUOpPOU30upyroniue onopsl,
YTO YIPOIIAET NEPECTAHOBKY CTAHKOB. Y IPYTHUMU 3JIEMEHTAMM B TAKUX OMTOPAX MOTYT
OBITH pa3HbIC DJICMECHTHI: IPU YACTOTE COOCTBEHHBIX KOJIe0AHUM CHCTEMbI 00J1bIIIEe
20 I' — peTp, npoOKa, rmIacTMacchl, ApMUPOBAHHBIE BOJIOKHUCTHIMU MaTEpPHUATIAMHU,
CBHUHIIOBO-aCOECTOBBIC MPOKJIAJIKY;

npu yacrore 10...50 I'n — pe3una
(paboTaroliasi Ha CIBUT), IIPOBOJIOYHAS
CeTKa 00bEMHOTIO IUICTCHUS; PH YacTOTe
MeHbIle 5 ' — crimpanbHbIE U JTUCTOBBIE -
MPY>KUHBI, THEBMaTUYECKHUE OTIOPHI. =9
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Pazpabomka 3a0anuii no cmpoumebHoil U CREYUATIbHBIM Yacmam (RPooodcenue)

Xopo1uiee MOKPHITUE MOJOB BHITOJIHAETCS U3 MPAMOPHOM KPOIIKH. [[oKpbhITHE BBIONpPAIOT
B 3aBUCHUMOCTHU OT KOHKPETHBIX YCJIOBUM IKCIUTyaTallUU U COTJIACOBBIBAIOT C IIPOCKTAHTAMM -
ctpoutenamu. [Ipyu BbIOOpE MOKPHITHS M0JIa HEOOXOAUMO YUUTHIBATH €EM0 XUMHYECKYI0
CTOMKOCTD, T. €. BIMSHUE HA HETO pabdOUYUX KUAKOCTEN — BOAbl, MUHEPAIBHOTO Macja U
AMYJIbCUH, HIEJTOUYHBIX PACTBOPOB, OEH3MHA, KEPOCHHA U Jp., & TAKKE
BOJOHENMPOHUIIAEMOCTh 1 BOJAOCTOMKOCTh, HCTUPAEMOCTh, 0€CIIYMHOCTb.

Hpoekmupoeauue cauumapuo-mexnuuecxoii Yacmu npoekra BKIOYAET
B ce0s1 pa3zielibl: BOJOCHAOKEHUE JJIsl CAHUTAPHO-OBITOBBIX HYK/I, KAHAJIU3ALIUS,
BEHTHWJISIMS, OYMCTHBIE COOPYKEHUS, YCTAHOBKH JJIsI KOHIUIIMOHUPOBAHUS BO3/yXa B
TEPMOKOHCTAaHTHBIX MIOMEIIECHUSIX U JP.

B 3alaHuU U IIPOCKTUPOBAHUA BOAOIIPOBOAA M KaHAJIHU3ANH YKA3bIBAKOT JAHHBIC O
HOTpEﬁHOCTHX H pacxoac BOAbI HA ITIPOU3BOJACTBCHHBIC HYKAbI 1 O BOA0OOTBOJAC
CTOYHBIX BOJ.

B MexaHOCOOpOYHBIX 11€Xax BOJIa MOTPEOIISIETCS KaK ISl MPOU3BOACTBEHHbIX
(TEXHOJIOTUYECKHX ), TaK U OBITOBBIX HY:KA. J[JIs1 TPOM3BOACTBEHHBIX HYK]T BOJIA
PacxXoIyeTcs Ha MPUTOTOBJICHUE OXJIAXKIAIOIINX KUJIKOCTEH, TPOMBIBKY U3JECIUN,
OXJIQKJCHUE U 3aKaJIKy B ycTaHOBKax TBY, ruapaBindeckre UCTIBITAHUS, IS
ruApOPUIBTPOB B KOHAUIIMOHEPAX U OKPACOUYHBIX YCTAHOBKAX, HA BBIPAOOTKY mapa st
MIPOM3BOJICTBEHHBIX HYXJ. CTeneHb OYUCTKU BOAbI, UIYIICH HA MPOU3BOJCTBCHHBIE
HYX/IbI, OTIPEACISAETCS KOHKPETHBIMU YCIOBUSIMU NOTpeOieHus. [jisi BO0OTBOAA CTOYHBIE
BO/IbI JIOJIKHBI NPEABAPUTEILHO OYMIIATHCH B OYUCTHBIX COOPY/KEHUSAX MPeANPUSTHS.

J[111 OBITOBOr0 MOTPEOJIEHUA UCIIOIB3YIOT OUUIIIEHHYIO BOY, IPUTOAHYIO JJIs
noTpeOIEHNS YEIOBEKOM, B MUTHEBLIX aBTOMAaTax U (POHTAHUMKAX, B TYIIECBBIX,
YMBIBAJIbHUKAX, CAHUTAPHBIX y3JIaX U T. I
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Pa3zpabdomka 3a0anuii no cneyuaibHblm uacmam (RPooo.dcenue)

Pacxox BoabI 111 TOTPEOJIEHUS KXKI0T0 BUIA pACCYUTHIBAIOT MO CHEIUAIBLHO
COCTaBJICHHBIM BeIOMOCTSIM MOTPeOuTe e, KOTOPBIE JOJDKHBI COIEPKATh CIEIYIOIINE
cBeAeHUS: UP MOTPEOISAIONIETO BOAY 000pYI0BaHMS T10 IUIAHUPOBKE; HAUMEHOBAHUE
1I€Xa ¥ y4aCTKa; 00IUI U CYTOUYHBIA Pacxox BoAbI (M3) HA eIMHUIY 000PYIOBAHUS C
y4eToM K03 puiiueHTa 3arpy3ku 000py10BaHus; XapakTep padboThl 000PYIOBAHUSI —
CMEHSEeMOCTh 00beMOB OTPeOJIeHHs BOABI; 00beM BOJbI, COpacbiBaeMOM B
KaHAJIM3alMI0 (HAMMEHOBAaHUE XMMUKATa, COJIEPKaHUE €r0 B pacTBOPE, 0COOCHHOCTH
cOpachIBaeMbIX pacTBOPOB U Jip.). [Ipu 3ToM 0COOEHHO Ba)KHO, YTOOBI M3 OYHCTHBIX
COOPY:KeHUH He ObLI0 cOpoca B KaHAIM3AIUIO 3arPSI3HEHHOH XUMHKATAMHU BOJbI,
OMaCHOM JIJI 3JJ0POBBSI JIFOJICH, )KUBOTHOTO U PACTUTEIHLHOIO MHUPA.

B 3a0anue na npoekmupoeanue omonjieHusx u e6eHmujisiyuu
BKJIIOYAIOT PEKUM Pa0OTHI 11€Xa; BEIOMOCTh 000PYI0BaHUs, TPEOYIOIIEero yCTpoiicTBa
MECTHBIX BEHTHUJISIHMOHHBIX 0TCOCOB; YKa3aHUs O HEOOXOAMMOCTH BO3AYIIHBIX 3aBEC Y
BOPOT; TeMIIEpaTypy, KOTOpas J0JKHA HOJACPKUBATHCA B 1IEXE; KOJIUYECTBO XO0JIO0IHOIO
MeTaJlJIa, MOCTYNANIIEro B 1IeX (B CPEHEM 3a CMEHY ); pa3Mepbl BOPOT U PEKUM MX
OTKPbIBAHMS (YUCJIO U MPOJIOTKUTEIIBHOCTh OTKPBIBAHUN B CMEHY).

3adanue no menjoinepzemuyeckoil uacmu BbIJAIOT 1S Pa3pabOTKU MPOEKTA MO
CHa0XXEHMIO 1I€Xa ra30M, CKATHIM BO3YXOM, TEXHOJIOTHYE€CKUM NMAapoOM U APYyTUMHU
SHEPrOHOCUTEIISIMU. [[J1 5TOr0 B €ro cOCTaB BKJIIOYAIOT PACYETHBIC JAHHBIE O
MOTPEOHOCTSIX B CXKATOM BO3/1yX€, TEXHOJOTMUECKOM Mape u T. 1. [Tap pacxoayercs Ha
TEXHOJIOTMYECKHE HYKbI: TTOJIOrPEB OXJIAKIAOIINX KUAKOCTEH MPU UX MPUTOTOBICHUU U
BO/JIbl B MOCUHBIX MAIlIMHAX, B CYIIWJIBHBIX KaMepax, ISl OTOIICHUS U Ap. s yKa3aHHBIX
BBIIIIE IIeJIek pacxoayercs nap aaBjennem 150...400 kIla. Eciu HeoOxoauMo nogaBaTh
1ap 1moj BbICOKMM JaBJIeHHEM U OTAIJIMBATH MOMeIIeHUsl, TPEOYeTCs CTPOUTEIbCTBO
KOTeJIbHOM (KaK IMpaBUjIO Ta30BOM), YTO JOJKHO OBITh COIJIACOBAHO C MHCHEKIIUEH
KOTJIOHA/130pa. 133



Pazpabomka 3a0anuit no cneyuanvHvlm wacmam (npooorcenue)

B cocmae 3a0anusn no QHeKmpulleCKOﬁ Yyacmu sxoaaT NJaHHBIE I
pa3pabOTKU MPOEKTA AIEKTPOCHAOKEHMS 11€Xa, BKIIOYAIOIIUE YKa3aHUsI 110
IpeJrojJaraéMbIM MecTaM Pacnojio:KeHusi TPaHC(hOPMATOPHBIX MOACTAHIIMI;
cnenudukanys NPUHITOr0 000PyA0BaAHUSA C YKa3aHUEM €TI0 MOIIHOCTH; KaTeropusl
M0KapOOMaCHOCTHSI, COCTABJISIOTCS BEAOMOCTH ITOTpEeOUTENICH M0 MoApa3aeJIeHUusIM,
pa3MeEIIEHHBIM B Kopiyce. B Be1oMOoCTH yKa3bIBalOT PACIOI0KEHUE KA 100 OTASIBHOTO
MOTPeOUTENISI CUIIOBOM DHEPTUM, IIPUUEM C pa3/ieJieHneM MOTPedJIeHUsl JHEPTUH HA
OBITOBBIE 1 IPOU3BOJICTBEHHbIE TTOMEIIICHMUS.

¢ Hpu ycmaHnoe/ieHuu Kamezopuﬁ U Kilaccoe noascapoonacHocmu
PYKOBOJCTBYIOTCSI OTPACJIEBBIMU HOPMAMHM, YUUTHIBAIOIIUMU XapaKTep MPOU3BOACTBA B
nexe. MexaHocOOpOYHbIE€ MPOU3BOACTBA OTHOCATCS B OCHOBHOM K KaTteropuu /I,
OJIHAKO OT/AeJIbHbIE YYACTKU MOTYT ObITh OTHECEHBI K KaTteropuu B u I'. [Tomenienus
JU1s 000pY1I0BaHUSI MPOTHUBOMOXKAPHOM ABTOMATHKM JI0JKHBI ObITh PACTIOJIOKEHBI HA
MEPBOM 3TaxkKe C CAMOCTOSITEIbHBIM BBIX0OJ0OM U IIJIOMIAbIO; JJIsI Fa30BOT0 TYIICHUS —
40 m2, nis nenHoro tymenus: — 100 m2.

° Hpoekmupoetmue cucmem uuepnem-cemeﬁ, CéA3U U

CUCHAIU3AUUU (NPOTUBONOKAPHOI 1 OXPAHHOM) BBITIOTHIETCS
CIIEIUAIM3UPOBAHHBIMU CYONOAPSATHBIMHU OPraHU3alMsAMU. B coCcTaB JaHHBIX JJIs
pa3pabOTKH MPOEKTA CBSI3U W CUTHAJIM3ALMK BKIIOYAIOT IUIAHUPOBKY 000PYI0BaHUS C
yKa3aHUEM MECT MOHTAXa aIrnaparoB; CBEJACHUS O YUCIIE U TUIIE YCTAHOBOK CBSI3H;
3a/laHUE Ha Pa3pabOTKy AUCNETYEPCKOM CBA3M, TeJIe()OHOB U KOMMYTaTOPOB
BHYTPEHHEH CBSI3M; TOUKU YCTAHOBKU MPOTUBONOKAPHOM 1 OXPAHHOM CUTHAIN3ALINY;
MECTa PacoJI0KEHUS BUAEOKaMep (B TOM YHCIIE U [T KOHTPOJIS 3a MTPOU3BOICTBEHHBIM
IPOLECCOM ), PAIHOTPAHCISALMOHHBIX TOUEK, SJIEKTPOYACOB.
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JKOHOMHYECKOE 000CHOBAHHUE NPOECKTA

[Ipu BEIOOpE ONTHMAIBLHOTO BapHaHTa IPOEKTa IieXa CIeAYET OPHEHTHPOBATHCS Ha IMPOECKT,
MMCIOIM MUHMMYM NpHUBeAeHHBIX 3aTpat. [IpuBeaeHHbIC 3aTpaThl CKJIaABIBAIOTCS U3
ce0eCTOMMOCTH H3TOTOBJeHUA Tpoaykiuu (C) u TpOU3BEACHHS HOPMATHBHOIO
kod(ppunmenTa 3PGHEeKTUBHOCTH KaMUTAIBHBIX BiaokeHud (EH = 0,15) Ha KanmuTalibHBIC
3aTpathl (K). Ilpu ompeneneHnn KanmuTadbHBIX BIOKEHHH HEOOXOIMMO YYHUTHIBATh
CTOMMOCTh BCETO OCHOBHOIO M  BCIIOMOTaTeJIbHOTO OOOpyJOBaHMS, BKJIIOYas
TPaAHCIIOPTHO-3arOTOBUTENIbHBIE PA0OTHl U MOHTaX, CTOMMOCThH OOIIEH IUIOMaau liexa,
CTOUMOCTh OOOpPOTHBIX CPEACTB B HE3aBEPIICHHOM IIPOM3BOJCTBE, 3aTpaThl Ha
KUJIMIITHOE U KYJBbTYyPHO-OBITOBOE CTPOUTEILCTBO U JIP.

B o01iem Bujie nexoBasi ce0eCTOMMOCTDb U3TOTOBIICHUS MPOTYKIIUHN
C=M+3+P+A+U+11+H+p,

rie M — 3arpaThl Ha MaTepuall WM 3arOTOBKY; 3 — pacxojbl Ha 3apaOOTHYIO IIaTy
IPOU3BOJCTBEHHBIX pabOUMX, BKJIIOYAsl HAYMCJICHUS IO COICTPAaXy M OTIyCcKam, P —
pPacxoIbl 10 AKCILTyaTallid OCHOBHOTO O00OpYyAOBaHMs; A — pacxXoJibl HA aMOPTHU3AIIUIO
OCHOBHOTO 00opyaoBaHus; I — pacxojpl Ha 3KCILUTyaTallUI0 PEXYIIUX WHCTPYMEHTOR,
II — pacxoasl Ha IKCIUTyaTalMIO MPUCIIOCOOICHUM (TEXHOJIOTHUYEeCKOM ocHAcTku); H
pacxo/ipl 1o Hajajke o0opyaoBaHus; Llp — oO1erexoBbie pacXo/ibl.

Ecnmu cpaBHHBaeMmble BapHaHThl IPOM3BOJCTBEHHBIX IMPOLECCOB  IMPEAyCMATPUBAIOT
U3TOTOBJIEHUE JIETAJCd W3 3ar0TOBOK, IOJIYYEHHBIX OJHMM H TeM K€ MEeTOJO0M, TO
CTOMMOCTDb MOCJeAHENl MOKHO He BKJIIOYATh B TEXHOJOTHYECKYIO CEOECTOMMOCTD NMPH
CPaBHEHMH BapUaHTOB. Eciu MeTompl pas3Hble, TO CTOUMOCTb 3aroTOBOK CIEIXYET
yuuTbiBaTh.  CTOMMOCTH  3arOTOBKM  OOPEACISIOT 1O  OTYETHBIM  JIaHHBIM
COOTBETCTBYIONIIErO II€Xa 3aBOJIa WJIM, B CIy4Yae IMOJYYEHHS 3arOTOBKH CO CTOPOHBI, IO
JAHHBIM TIPEHUCKYPAHTOB, B 3aBHCHMOCTH OT MACChl M CJIO0KHOCTH 3arortoBku. K
NPEHCKYpaHTHBIM LI€HaM clietyeT 100aBuTh 5...10 % Ha TpaHCHOPTHO-3arO0TOBUTEIbHBIC
paboThI 135




IKonomuueckoe obocnoseanue npoekma (npoooJircenue)

3aTpaThl Ha 3apa0OTHYIO IJIATy IPOU3BOJICTBEHHBIX PA0OUMX OMPEACISAIOT HA OCHOBAHUU
HOPMBI BPEMEHH Ha IAHHYIO OIepalnio, kBaaudukanuu padouero (paspsaa) u TapudHou
CTaBKHU:

3 = Rer X tinT-K X K31,
rae Rer — yacosas TapudHasi cTaBKa, onpenesieMasi COrJIacHO Pa3spsiay, YKa3aHHOMY
B TEXHOJIOTMYECKOi KapTe; t IIT-K — TPyJ0EMKOCTb BBIITOJIHEHHUS OIEPAIlUH, MUH;

K3n =1,5...1,7 — xoapduULMeHT, yUUTHIBAIOIINI BBIIOJIHEHUE HOPM, PACXOIbI T10
COIMAJIBHOMY CTPaxOBAHUIO U OIJIATE OTITYCKOB, a TAK)KE BEJIMUYUHY JOILIAT.

Pacxo/pl M0 IKCIIIyaTAlUM CTAHOYHOT0 000PYA0BaHMS BKIIIOYAIOT 3aTPaThl Ha
3JIEKTPOIHEPIrHI0, 3aTPaThl HA MacJa.

CebecTOMMOCTh PEMOHTA MOXKHO ONPEICIIUTh, M0JIb3YsICh HOPMATUBAMH €IUHON
CUCTEMBI TUIAHOBO-NIPEAYNPEAUTEIBHOTO peMOHTA. 110 3TOM crucTeMe ce0eCTOMMOCTD
pPEMOHTa 000pYIOBaHUS KaXKI0T0 TUIIOpa3Mepa ONPEICIISIETCS] KaTeropuei CJI0KHOCTH
peMoHTa R 1 npo0IKUTEIBHOCThIO MEKPEMOHTHOTO ITAKJIA.

Pacxospl Ha cMa30ouHble MaTepuajbl 1 COZK BecbMa HE3HAYUTEIbHBI, U B OOBIYHBIX
yCJIOBUAX UMHU MOKHO MPEHEOPEUb.

Pacxoibl Ha aMOpPTU3aLMI0 000PYIOBAHUS ONIPEACISAIOTCA UCXO0 ISl U3 KOIQPUUIMeHTA
amoprusauuu (00b1uHo 0,15) U croumocTu 000pynoBanHus. /{1 yHUBEPCAIBHOTO
000pyI0BaHUA BEJIMYMHA AMOPTU3ALMOHHBIX OTUYHUCICHUN ONPEAEIISIETCS IO HOpMaM, a
JUIS1 CTIEIIMAJIbHOTO 000PYIOBAaHUS — OT T'OJOBOM MPOrpaMMbI BEIITYCKa JETAJICH HA HEM.

Pacxoapl mo sKCIuTyaranum pexyIero MHCTPYMEHTA HA OJIHY OIEPAIIHIO
PaCCUUTHIBAKOTCS UCXOIA U3 IEPBOHAYAIIBHOM CTOMMOCTH MHCTPYMEHTA, KOJIMYECTBA
MOBTOPHBIX 3aTOYEK, CEOECTOMMOCTH OJHOM MTOBTOPHOM 3aTOYKU MHCTPYMEHTA,
(haKTUUECKOW CTOMMOCTH UHCTPYMEHTA MEXKy JBYMS IIEPETOUKAMH, NIUTEITLHOCTH

pabOThl HHCTPYMEHTA Ha MPOTSKEHUU OJTHOM OIepalvH. 136



IKoHOMUUEcKoe 000CHO8aHUE npoeKma (RPOOoHCceHUe)

CebecToMMOCTh AKCITyaTalliid TEXHOJOTUYeCKON OCHACTKH OIPEJICIISIOT, UCXOIS U3
TOI'0, YTO PACXO/IbI 10 TEXHOJIOTUYECKON OCHACTKE JIOJI’KHBI OBITH CIIMCAHBI HA 001II€ee
YHMCJI0 M3/1eJINI, TTOIJICKAIIUX BBIITYCKY B TeUeHHE ABYX JeT. Cie10BaTelIbHO,
CKEroHbIC AMOPTU3ALMOHHBIE OTYMCJIeHus1 COCTaBIAIOT 50 % CTOMMOCTH OCHACTKH.
Pa3zmep rogoBbIX pacxo/I0B IO PEMOHTY MIPUCTIOCOOJICHU MOKHO MPUHATH 8...10 % ux
CTOMMOCTH, TOTJIa TOJIOBBIE PACXO/Ibl Ha AKCILTyaTallUIo CIEeHHAIbHBIX TPUCHIOCOOISHUN
coctaBdT 58...60 % oT ux nepBoHa4YaIbHON CTOUMOCTH.

PacxomamMu Ha CKaThIN BO3AYX U DJIEKTPOIHEPTUIO, UCIIOJIBb3YEMbBIE B TEXHOJIOTHYECKOH
OCHACTKE, MOKHO NMpeHeOpeYb.

Tak kak CPOK CJ'I}’)K6BI ynueepcaﬂbuoﬁ OCHacmKu 10BOJIbHO BCJ/IUK, a4 PaCXOAbl HA OJHY
OIICpalri0O HC3HAYUTCIIbHBI, 59Ty COCTAaBJIAIOIIYIO TEXHOJIOTMYEeCKOM ce0EeCTOMMOCTH
MOKHO HEC YYUTbIBATD.

Pacxo/ibl 110 HAJTIaJAKe 000PYI0BAHMSI PACCUUTHIBAIOTCS UCXOJI U3 3aTpaT Ha 3apab0THYIO
IJaTy Hajdaa4uvKa 3a €IMHUILYY BPEeMEHHM, JIUTEIbHOCTH HaJlaJIKU CTaHKa, MUH;

ko3 duirenTa 3apab0THOM MIaThl, YUYUTHIBAIOILIETO BBIIIOJIHEHHUE HOPM, PACXO/IbI 11O
COILICTPaxy M OIJIaTy OTHYCKOB, YHCJIO ONEpaluii, BBIIOJIHEHHBIX 32 OAHY HAJIAAKY.

CrenyeT OTMETUTD, UTO MPH YKCIIE TIepeHanaaok (6...24 B roj) 3aTpaThl Ha HATAAKY
OKa3bIBAIOTCSl HEOOJBIIUMH, & B TOTOYHOM ITPOU3BOJICTBE, KOTJIA 32 KaXKIbIM
TEXHOJIOTUYECKUM 000pYIOBAHUEM 3aKPEIUICHA OIpEJICICHHAs Ollepalus, 3aTpaThl Ha
MEPEHAIAJIKY HE YUUTHIBAIOT.

B o011ieriexXoBbie pacxo/ibl BKIIOYAIOT TaKKe 3aTPaThl HA pad0Ty BCIIOMOraTeJIbHBIX
CHJTYK0 1exa.
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IKoHomuueckoe obocnoseanue npoekma (npoooJircenue)
Iloka3aTeyiu, HCMOJIb3YEeMbIX MPU OLICHKE KA4eCTBA MPOEKTA!

1) ocHOBHBIE TTOKA3aTEIN — FOA0BOM BHINMYCK MPOAYKIHMH B ONITOBBIX LIEHAX, B HATYPAJIbHOM
BbIPaKeHMH, YMCTON (HOPMATHBHOM) MPOJAYKIIMK B ONTOBBIX IIEHAX; YHCJIEHHOCTH
padorawmux ¢ pa3ouBkoi Ha padounx, UTP u cioyxamyx; oCHOBHbIE POMBbIIILJIEHHO-
NMPOU3BOJACTBEHHbIE (DOH/IBI; KANIMTAJbHBIE BJ0KEHHUSA 110 OCHOBHBIM MPOMBIIIICHHO-
IIPOM3BOJICTBEHHBIM (DOHAAM; TPYA0EMKOCTb BBIITYCKaeMOM MPOTYKIIUH;

2) moka3aTeJi YPOBHA TEXHUKH, TEXHOJIOTHH, MEXAaHU3AIUN U ABTOMATH3AIUH
MPOU3BOACTBA — KOJIMYECTBO OCHOBHOT'O O0OOPYI0BAHUS; MPOLICHT MPUMEHSIEMBIX
MPOTPECCHUBHBIX, MAJOOTXOAHBIX BU/JI0OB 3ar0TOBOK; (JOHI0BOOPYKEHHOCTH
padoraromux; K03pPUIUEHT UCMOJIb30BAHNS MaTePUaJIa; YPOBECHb MEXaHU3AIIUU U
aBTOMATHU3ALIMU IPOU3BOJICTBEHHBIX MPo1eccOB (%) (OTHOIIEHNE CYMMBI BCETO
MAIIMHHOTO BpeMeHM (CTaHKO-4) K CyMMe BCeX IITYYHBIX BpeMeH (4));

3) nokasaTejayd YPOBHS OPTraHU3AlUM TPY/Aa, MPOU3BOACTBA U YIIPABJIEHUS —
MPOU3BOAMTEIBLHOCThb TPYAA (BbIpaOOTKAa HOPMATUBHO-UYUCTOMN MPOAYKIIMN) HA OJTHOTO
pabortaromniero; ko3¢ duuueHT CMEHHOCTH PadOTHl 000pyA0BaHNUS; (POHA00TAAYA
(BbIpabOTKa HOPMATHBHO-YUCTOM MPOIYKIIMUA HA 1 p. OCHOBHBIX TPOU3BOJACTBEHHBIX
(GoH10B); KOADPUIIMEHT KOOTIEPUPOBAHUS MPOU3BOACTBA; 0011as TPYI0EMKOCTh
BaKHCUIIUX U3JICITUMN;

4) nokazareny ypoBHsi 3 PEeKTHBHOCTH NPOEKTA — MOJIHAS Ce0eCTOMMOCTD INPOAYKIUH;
ce0eCTOMMOCTh BaXKHEHIITIUX U3/ICIUIN; peHTA0EIbHOCTh; CPOK OKYNAeMOCTH
KANUTAJbHBIX BJIOKEeHNH; 2p()EKTUBHOCTL OT BHEAPEHUS MPOEKTa Ha | p. 3aTpart Ha
MPOECKTUPOBAHUE;

5) nokaszarenu coOMAJIbHBIX (PAKTOPOB M YCJOBMH TPYAA — HUIMYUE PEIICHUH 10
obecredeHHI0 HanOoIIee OIAroNPUATHBIX U 0C30MACHBIX YCIIOBHIL TPY/Ia; YACIbHEIH BEC
YHCJIICHHOCTH PA00UUX, 3aHATHIX PYUYHBIM TPYAOM; HAJTMIUE PEIICHUI MO0 OXpaHe
OKPY>KaroIIei Cpe/ibl M MCMOJIb30BAHMIO 0TX00B ITPOU3BOICTBA; HATNYNE COOCTBEHHBIX
TeXHUYECKUX PellleHuil, 3aUIICHHBIX aBTOPCKUMH CBUICTEIIHCTBAMHU; 138



IKoHnomuueckoe obocnoeanue npoekma (npooo.ircenue)

6) nmokaszareinu oopMJIeHNsT MPOEKTAa — KOMIUIEKTHOCTh JOKYMEHTAIIUU 1
COOTBETCTBHE €€ HOPMATHBHBIM JIOKYMEHTAaM O IIOPSJIKE pa3pabOTKH U
YTBEPIKJICHHUS; COOTBETCTBHE OPOPMIICHUS TOKYMEHTAIIUM TPEOOBAHUIM
HOPMAaTHUBHBIX JJOKYMEHTOB.

OnpeneneHrne KaTeropuyu Ka4eCTBa MPOEKTa MPOU3BOIST MO 0AJLILHOM
cucTeMe C y4eTOM KO3(hPHUIMEHTAa BECOMOCTH M0 KAXKAOU rpymie
IoKa3aresieu.
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