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TaHa KOMITOHOBKA CTAHOYHOI'O MOJIYIIA H CITPOCKTHROBAHA €70 [INMTaHHPOBKA.
PHEPHEDTHHH GroK-cxema 4MTropruTMa YIpaBlIcHHA H NOCTPOCHA LcIorpaMmMa

])ﬂﬁﬂ'['bl MEXaHH3IMOB CTAHOYHOIO MOIYJITA.
{]HPEHEJEHH (p}“iif{l_[,HﬂHa.l[hHh[e MmapaMeTpErl 3axXBaTHOID }'CTPDFICTBH, Ha OCHOBA-

HHH KOTOPBIX OTIPE/Ie/IeH OKOHYaTelbHbIH BU yCTPOHCTBA.
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CHIDKeHHE ce0ecTOMMOCTH MPoayKUHK — 25%
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BBEJIEHHME

Llensio JUILIOMHOTO [POEKTa SBNSETCS aBTOMATH3allsA TEXHOIOTHYECKOro nmpo-
liecca onepanii Mexanuyeckoi oopaboTKH.

OpHO W3 HanpaBieHuii rTHOKOH aBTOMATH3alMH CBA3aHO ¢ UCMONB30BAHUEM IPO-
mbiieHnblx poboros ([TP) kax obopyjoBaHns Ui aBTOMAaTH3alliH, B OCHOBHOM,
BCHOMOTATEIbHBIX ONEPAlHii, TAKMX KaK 3arpy3Ka-pasrpy3ka TeXHOJIOrHYecKoro 00o-
PY/IOBaHHs, ABTOMATHYECKas 3aMeHa MHCTPYMEHTOB, NPOBEIEHHE aBTOMATHYECKOIO
KOHTpOls M T.N. B cOBOKyMHOCTH ¢ 00OpYJ0BaHHEM C YWCIOBBIM NPOIPAMMHBIM
ynpasienuem (YITY) u ynpasnsionledi KomneioTepHod TexHukod 1P ofecre4yuBaOoT
ABTOHOMHOE (GyHKIIHOHHMPOBAHHUE CTAHOYHBIX MOJIY/IEHPA3IHYHOIO HA3HAYECHHS.

OnHO M3 IMIaBHBIX NMPEUMYILECTB PODOTOTEXHUKH COCTOHT B OTHOCHUTENIBHO TMPO-
cTO¥ M OBICTPOH mepeHalajke Ha PELIEHHE Pa3HBIX TEXHOJIOTHYECKMX 38134 H B HC-
MOML30BAHHH B PasIW4HbIX THNAX MPOH3BOJACTBA — OT MEJIKOCEPUHHOIO 10 KPYIIHOCE-
pHitHOrO M Jaxke MaccoBoro. Bo MHOrMX cayuasx poOOTH3ALMS SBISETCS camoi Jl10-
cTynHO# (GopMOl aBTOMAaTH3alMKH MPOM3BOICTBEHHBIX Mpoueccos. ITo cpaBHEHHIO C
NPYTHMH CPeJICTBAME aBTOMaTH3aLMK HCII0/b30BaHne 1P obecrieanBacT BRICOKYHO Op-
raHu3allMOHHYIO U TeXHHYECKYI0 THOKOCTE.

OCHOBHBIMH TPEANOCHUIKAMH CO30aHMA IHOKMX aBTOMaTH3HpPOBaHHBIX H, B
YaCTHOCTH, POOOTH3UPOBAHHBIX IPOH3BOACTB ABIAIOTCA:

1. [MocTosuubiii geduimT paboueil cHIbl B COBPEMEHHOM LMBHIIH30BAHHOM 00-
IIeCTBe.

2. HeoOXonHMOCTE COKpALLeHHA PYYHOIo TPyAa M MOBbIIIEHHE ero NpoH3BOaK-
TENLHOCTH.

3. Co3naHue TexHH4YecKoH 0a3bl aBTOMATH3IHPOBAHHOIO ITPOH3BOJICTRA.

Jnet
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1 AHAJIM3 UCXO/HBIX JAHHBIX

1.1 AHanmW3 CyIIEeCTBYIOLIErN0 TEXHONOTHHECKOro MmpoLecca

[TpoekTHpOBaHKE HAYHMHAETCH ¢ aHATM3a KOHCTPYKTHBHBIX XapaKTepHCTHK JeTa-
nu. Tlpexae Bcero NnpH co3JaHHM CTAHOYHOT'O MOJIY/IS TPeOyeTcs OleHHTh CTENEHE ro-
TOBHOCTH 34rOTOBKH K IIPOH3BOJICTBY B aBTOMaTHYeCKOM pexume. Takas oueHKa I103-
BOJISIET ONpPENEHTh HEOOXOAHMOCTE CO3AaHHA HOBBIX HJIH BO3MOMXHOCTb MCIIOJIB30Ba-~
HHA yke paspaboTaHHBIX OPHEHTHPYIOILHX M MOAaIoIUX yeTpoiicTs (B ToM uucie [1P)
s pobOTHU3AIMH pacCcMaTPHBAEMON TEXHOIOTHYECKOH ONepalnH.

B npouecce BIMONHEHHS 3TOr0 3Tana padoTel aHATH3HPYIOTCA TOYHOCTH 0Opa-
0OTKH M IIEPOXOBATOCTH NMOBEPXHOCTEH, KOTOpEIe HeoOXoaMMO obecneyHTs npyu oopa-
foTke jperand. PaccMaTpuBaroTCa BO3MOKHBIC METOAB 00pabOTKH, KOTOPBIMH MOKET
ObiTh OOecrieyeHa 3aJaHHad LIEPOXOBATOCTh INOBEPXHOCTEH W TOYHOCTH pa3MepoB, a
Takke o0opyaoBaHHe, KOTOpoe MoKeT ObITh NMpHMeHeHO s 00paboTKH. AHATH3HUDPY-
HOTCA BOTIPOCHI y1o0cTBa Oa3sHpOBAHUA W 3aKpeNIeHHs 3arOTOBKH IPH €€ ABTOMATHYe-
ckoil obpaboTke, onpeaessoTcs 6a30Bble MOBEPXHOCTH M OLIEHUBACTCS TOYHOCTH 00pa-
OOTKH [pPH pasiMyHBIX cxemax OasupoBanus. Onpejensercs BO3MOKHOCTb aBTOMATH-
YECKOI0 OPHEHTHPOBAHHA U [0J1a4M 3ar0TOBOK B pabouyio MO3HIIHIO.

Macca 3aroToBoK HMeeT 3HayeHWe mans BeiGopa Ttuna [IP, 3arpysouno-
OPHEHTHPYIOIMX W 3aXBaTBIBAIIIHX YCTPOHCTB.
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Kpome Toro, Ha BeIOOp MeTO/a OpHeHTHpoBaHUs W THIT oxBara [IP Biuser Tex-
HOJIOTHHHOCTh 3ar0TOBKH.
3aroToBKa UMEeT MaKCHMYM THIOCKOCTeH W ocell CHMMETPHH, HET aCHMMETPHYHO
PacIoJIoKeHHBIX KOHCTPYKTUBHBIX J/IEMEHTOB (BBICTYIIOB, OTBEPCTHH U T.11.).
Ha ocHOBaHMHM BBINOJIHEHHOIO aHAIH3a JeaeM BBIBOJ O MPUIOHOCTH 3aIrOTOBKH
K aBTOMATHYECKOMY OpPHeHTHPOBAHHIO,
CreJleHus O JeTanu-MpecTaBHTeNe!
Pasmepsl getann: D = 400 mm, L = 139 mm.
JleTanb M3roTaBIMBaeTCA B YCJIOBHAX CpPe/IHECEPHHHOTO ITPOH3BOACTBA
MapmpyT 06paboTKH M3rOTOBJIEHHA NHCKA:

Tabanua 1.1 TexHonoruyeckye onepaun u3roToBIeHus getatn "JInck TopMo3Hoi"

Ne i/ Homep HanMmeHoBaHHe omnepaiyu Ti-xk,
orep. MHH

| 005 3aroToBHTE/IbHAS 35

2 010 TokapHas 3 4 |

1.2 AHaNM3  KOHCTPYKUMI  CYIECTBYIOUIMX  CTAHOYHBIX  MOJYJIeH s

MexaHH4ecKkoi obpaboTku jeranei

Cranounelii Mogyns CHO177 ua Gase cranka ¢ UITY mopenn PT705®3 u IIP

mogenn CH3308.

Texuuueckas xapakrepucTuka [P
PasmMepbl ¥ Macca 3arpyaeMoro H3aenus:

JwnameTp, MM
Jlnuna, Mm

Macca, kr, He Donee

[Tepemerienne KapeTkH, MM:

Hauboneiuee
HanmMmenslee

BepTukanbHoe repeMereste CXBaTos, MM
CKOpOCTb NepeMeIleHns KapeTkH, M/c, He DoJiee
DNeKTpOABHATaTENb [IPHBO/IA NEPEMEIICHHA KapeTKH:

MouHocTs, KBT
YacToTa BpamleHus, MAH"'

I'naponpuBo MaHUITYIATOPA:
Tun nonactHoro Hacoca

IMonaua, 1/MHH

PaGouee nasnenune, Mlla

20...100
180...600
40

2290
2080
300
0,2

0,75
1390

[12-32A
12
6,18

Hiam

JlueT MNe nokym,

[Moeanucs

Hata
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Pucynok 1.2 — Cranounstit mojyne CHO177 u nuknorpamma paboTsl

Ha pucyHke nokasaHpl 00N BHA U HUKIOrpaMMa padoThl CTAHOUHOTO MOJLY IS
tuna CHO177 na Gase tokapHoro cranka ¢ YIIY moa. PT705®3 wu 1P nopranpHoro
rtuna moa. CH3308 (no3. 1), Texunyeckas XapaKTepHUCTHKA KOTOPOTO NMPHBE/IeHa Ha pH-
cyHke. Moayib ripeiHasHavueH 1/is Npe/BapHTENbHON 00paboTKH 3aroTOBOK THMA Ba-
JIOB, YCTAHABIIMBAEMBIX Ha CTAHKE B LICHTPAX.

B coctas CTaHOYHOTO MOAY/A, IIOMHMO TOKAPHOIO CTAHKa W OOCITYKHBAIOLIETrO
ero [1P, BKIOYEHBl: Marasii HAKOITUTETh 3 JUIA 3aroTOBOK H 00paboTaHHBIX HA CTAHKE
netanei; ruapoctaHuds 4; aBTOMaTH3HPOBAHHOE 3a@KMMHOE YCTPOMCTBO CTaHKa, BEBI-
IOJIHEHHOE B BHJE BPALIAFOIIETOCS TEPe/IHero HeHTpa 5 ¢ MOBOJKOM W IMHHOIH 6 3a1-
Heit 6abKku; MOJEPHH3HPOBAHHELH IyALT yipasieHusa 7 U aaekTpolukad 8.

[1P B cocTaBe CTAHOMHOIO MO/YJIA OCYLIECTBIACT 3arpy3Ky CTaHKa 3aroTOBKaMH,
ABTOMATHHECKH [10/1aBaeMbIMH B pabouyio MO3ULHMIO NpH OMOIM TaKTOBOIrO CTOJa
HAKOIMMTEJA, CHATHA CO CTAHKA U YKJIaJKH o0paboTaHHbIX [eTaNeH B Ty JKe MO3HLHFO,

[TpoMblLIIEHHBIH poBOT COCTOHT H3 CIEAYIOIMX YHHOHIIMPOBAHHBIX Y3/I0B (MO-
nyneii): kapetku 2; TpaBepesl 9; croiikm 10 (npaBoii u 1eBoi); rupoodOpy0BaHHs 11;
FHIPO- U 37eKTpoKoMMyHHKauui 12, Menonesys yHHQHIMpOBaHHbIC MOMY./IH HA3BaH-

Jlucr
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HBIX BBIIIE W JAPYIMX THIOB, MOXKHO co3nasaTh [IP Heckonbkux ucnonHeHuid ais o6-
CIY)KUBAHUS CTAHKOB PA3HBIX THIIOPa3MEPOB.
OcobennocTteio koHCTpYKUMH [P sBasercs Hanuuue B MOAYIH KapeTkH JBYX
PYK CO CXBATaMH, CIIIHAIBHO MpeIHa3HaYeHHBIMU /1115 leTallei THIA BaNOB.
Cranounblii MoayJIb Ha base cradka ¢ UITY 16K20M3 ¢ apTomMaruyeckuM MaHHU-
nyastopom MASBOLI05.15
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Pncyl-im{ 1.4 — Cranounsiii MoyJib Ha 6aze ctanka ¢ UITY 16K20d3 ¢ apromatiye-
ckuM maHunyaaTropom MASOLIOS. 15

Nuer
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Xapoxkmepucmuka d8uxenurn mexawuimol PTK
1. Nepemeujerve Kxopemku § soHy mazosuwa. 3000nm 55
2. llepemewerue xopemkv om mMazasuka

K 3adwed Babke. . . . . . . . 2350mm 44
J. flepemewenue kapemxu om 3o0neld

Gdbku « nampoWy. . . . . . . 650mm (454
4. XoG bnoxa pyxu ll kpyxe I. . . . 12um 42
5. Xod kapemuy npu crese pyx y nampona. 400mw (204
b. Xod pyxu Ofepx/Bhvz. . . . . . 400mn [40d
Z Pomayus cxboma. . . . . . . [30° [18¢)
8. flabapom cxbama zopusonmansrafdepmunansio. 90° (10d
V. Jawum (paswum] cxBema pyxu. . . . 18mm 629
10. Xod monxamens ( maza3una). 75mm (250
1. Jaxum [ pazkum) nampona cmawka. — (104,
12. lipuxur pyx K neMPowY. . . . . 30mm 34
Tmesaus. 4 cobsoe niutespis Tposs 7

UK GHUR  MEXQHUIME
Pucynok 1.5 — XapakTepHCTHKHY JBHKEHHS MEXaHH3MOB CTAHOYHOTO MOy IS

Ha pucyske 1.4 nokasaH oONIMA BHA CTAHOYHOI'O MOAYIS JUIS TOKapHOH oOpa-
foTki geraneil Tuna QuiaHies, NTocTpoeHHOro Ha Gase cranka ¢ YITY 16K20P3 (nos.
1), 1 00CIyKHBAIOLLErO €ro aBTOMaTHyeckoro Manunyaropa 2 moaeind MASOLI0S5.15
arperaTHO-MOAYJIBHOIO THITA W Mara3uHa 3 ¢ TAKTOBLIM CTOJIOM JUIS TIOJa4u B 30HY 3a-
rPY3KH-pasrpys3KH Tapel 4 ¢ 3aroToBKaMH W jetaiamu. [TiTaHue ruponpuBOIOB CTAH-
Ka, aBTOMATHYECKOTO MAHHIIYIATOPa W Mara3uHa-HAKOIMUTENsA OCYILECTBIAETCA OT 00-
e THAPOCTAHIMH J.

ABTOMATHYECKHI MaHHIYIATOP padoTaer B COOTBETCTBHM C LMKIOTPaMMOH, I10-
kazaHHo# Ha pucvHke 1.4. [IpegycMorpena BO3MOKHOCTE 00pabOTKH 3aroTOBKH C BYX
CTOPOH (¢ nepeycTaHoBKO# B narpoHe 3a cueT nosopoTta Ha 1807). Hauano unkia coot-
BETCTBYET TEPEMELICHMIO KAPETKH MAHHMITYIATOPa W3 NMO3WLKH OXKHJIaHus (3a 3a/HeH
Gabkoii) B 30HY 3arpy3ku cTaHka. B KoHlle LIMKJIA KapeTka BHOBbL BO3BPAlLAeTCs K HC-
XOIHOM MO3UIHK B 30He 3aaHeil 6abku cranka. Bpems BBINONIHEHHWA OT/AEILHBIX HTAllOB
LMK/ YKa3aHO B XapaKTepHUCTHKE ABHKEHHS MeXaHH3IMOB CTAHOYHOTO MOJIYJIS.

ABTOMaTHHYECKMI MaHHUIYIATOP 007aJaeT CeMBbIO CTeIeHsIMH MOJBHKHOCTH (C
YIeTOM Hamu4us JABYX PyK). ManunmyjasTop nocTpoeH H3 YHH(QHIHPOBAHHBIX KOH-
CTPYKTHBHEIX Y3JI0B (MO1yNel): KapeTKH 2 ¢ NpuBojJoM 0; MOHOpeNbca 7 ¢ KPOHIUTeH-
Hami 8 H 9, yCTaHOBJIEHHBIMM Ha nepeaHel 0abke W cTaHuHe cTaHKa; B10Ka MeXaHHYe-
ckux pyk 10 u 11, kaxgas 13 KOTOPBIX OCHAIIEHA KHCTBIO (rON0BKOH) 12 M 3aXBaTHBIM
yeTpoifcTBoM 13 ¢ MexaHW3MOM MOBOPOTA OTHOCHTENBHO IIPOJIOJILHOM oCH; ruapobiio-
ka 14; snekrpomkada ynpasienns 15; 371eKTpo-riApPOKOMMYHUKALUH 16,

Huer
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1.3 Llent pabotel

[lensio paboThl ABJASETCA ABTOMATH3ALNA TEXHONOMMYECKOro [IpoLecca ornepaiti
MexaHu4eckoi obpaboTku.

M3yunB TEXHOJOTHYECKHI npouecc aetany "JIHcK TOpMO3HOH" MHOMO OBINH BbI-
SBJICHBL CIEeIyIOLIHe HEJIOCTATKH:

ObpaboTka nMpoH3BOANTCS HA PU3NUECKH yCTapeBllIeM H W3HOLIEHHOM 0Dopyio-
BaHHH, KOTOPOE YaCTO BBIXOAHT U3 CTPOA.

3arpyska, 3aKperieHue U pasrpys3ka JeTaled ocylecTBAAeTCa BPYUHYIO, YTO 3a-
HHMaeT MHOTO BCIOMOTATENBHOI0 BpEeMeHH, T.K. JCTalH MMelT OOMblUYIo Maccy H
MPUXOAUTCS UCIOJB30BATE MOCTOBOM KPaH.

CeepiieHHe M 3eHKEPOBaHHWE TMPOM3BOJMUTCA [0CJEI0BATENBHO. XOTA HCIO0Ib30-
BaHHE KOHIYKTOpA YNpoLlaeT rporece, cneayer obpaTiTh BHHMaHHE Ha COBPEMEHHEBIE
MHOTOLUTTHHE/IbHBIE TOJIOBKH.

JletTany 3aKpersioTes BPYUHYIO B MEXaHMYECKHX THCKax, YTO TAKKE 3aHMMaeT
MHOT'O BCITOMOTATENbHOIO BPEMEHH. -

1.4 ObocHopanue poboTH3ALMKE TEXHOJIOIHYECKOTO TTpolecca

s wsrotosneHus aetand "JIMCK TOPMO3HOH" HeoOXOAHMMO BBINOAHHTL He-
CKOJIBKO OTepaliii: peBonbBepHas, CBepluibHad, pacrouHas W T.1. HcnonpsobaHue
crankoB ¢ YUITY nossossieT CyUIeCTBEHHO aBTOMATH3MPOBATh TEXHOMOTHYECKHH MPO-
l[ecc, HO OMEpPAaldd 3arpy3KH-pasrpy3ku TpedyloT py4YHOro TpyJda U COOTBETCTBEHHO
3aHUMAIOT HEKOTOPOE BCIIOMOTATENbHOE BPEMS.

[MpeanoskeHHBIH CTAHOYHBIA MOJAY/Nb TIO3BOJIACT CYLIECTBEHHO YMEHBIIHTL
BCIIOMOTrATe/IbHOE BpeMs B OCBODOJIMTE HEKOTOPOE KONHYECTBO padOvMX, UTO B CBOIO
o4epe/lb CHU3HT ceDeCTOMMOCTD MPOYKIIHH,

K Tomy e Takas pofoToTexHHKa ob1anaeT Maccoi H JApYrHX MperuMyLLeCcTB:

JTroBoit poGoT MaHUIYIATOP NPEBOCXOHO 3aMEHAET py4HOH Tpy . Takoi mexa-
HHM3M MOKET MCTIONL30BaTh MHCTPYMEHTAIBHBIN 3aXBAaT C LEMBbIO 3a(HKCHPOBATH HH-
CTPYMEHTBl U TPOM3BECTH Ka4yecTBeHHylo o0palOTKy pasnuuHblX AeTalleH, TakKe
y/IepKUBATE 3ar0TOBKY, YTOOBI IOTOM €€ [IepeMEeCTHTh Ha MOC/IeyIONLyi0 00padoTKy.

[Ipy npHMeHEHWH NPOMBILUIEHHOH pPoOOTOTEXHHKH CYIIECTBEHHO YyIy4lUaercs
MPOM3BOJMTENEHOCTb. JTO 0OBSCHACTCA TeM, 4TO BO Bpems 00paborkn yOblcTpsAeTcH
nepeBUiKeHe W MO3HUMOHMpOBaHHe, Takike OrpoMHOe 3HaUYeHHe HMeeT el OJIHH
dakTop — 3TO Kpyriocyro4Has apromaTudeckas pabora 0e3 nepepeIiBOB i IPOCTOEB.

Ecnu poGotnzupoBantas cicteMa OyaeT rpaMOTHO 1Moao0paHa, TO IPOH3BOIH-
TENBLHOCTh CYLIECTBEHHO ITOBLICHTCA, YET0 HEIb3A CKa3zaTb O Py4YHOM [IPOH3BOJICTBE,
KOTAa MpH O4YeHb IIHPOKOM AcCOPTHMEHTE NPOAYKLHH, PEeryJspHBIX IepeHalakax,
HeoOXO0UMOCTH OONLIIOro KOMHYeCTBa nepugepuiiHoro obopypoBaHus s pasHbIX
neTaieil NMPOU3BOAUTE/ILHOCTE MOXKET 3HAYMTENBHO YHacTh, Jenas pabouni npouecc
OUEHB CIIOKHBIMH H HEI(DPEKTUBHBIM.

VayuleHne S5KOHOMHUECKHX nokasareneil. [Tpuobpecti MpoMBILIIEHHYIO pobo-
TOTEXHHKY, 5TO 3HAYMT MOIY4UTH 3aMeHy HelnoBeueckoMy Tpyay. Mamuna cyiie-
CTBEHHO COKPATHT pacxo/bl Ha sapruiate pabounm. [lanueiil GakTop urpaer orpoMHyio

et
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POk OCOOEHHO IS CTPaH 3KOHOMWYECKH Pa3sBHThIX, KOTOPbIE XapaKTepH3YIOTCA BBICO-
KHMH 3apruiaTaMHi TPYAsauIuxcs 1 HeoOX0IMMOCTBIO HEMalIbIX Hal10aBok 3a nepepadot-
Ky, 32 HOYHOE Bpemsi H TOMY Mojo0Hoe. A BOT nMpuMeHeHHe po0OTOTeXHHMKH ya00HO
TEM, 4TO IpH UX paboTe B LeXe HeoOXOAMMO IPUCYTCTBHE OJHOIO ONepaTopa, KOTOPLIM
CJICINT 3a TpoLieccoM paboThl MAHUITYIATOPA.

bezonacuocts. [IpimMeHeHne npoMblIeHHOR poOOTOTEXHHKH OCODEHHO pasym-
HO Ha BpEJHBIX IIPOM3BOJICTBAX, I'JlIe HA JIOJEH OKa3blBAeTCA BPEIHOE NI 310POBbA
BO31eHCTBUS, HANPUMED, TIPH MOKPACOYHBIX padoTax, B TUTEHHOH IPOMBILUIEHHOCTH H
TOMY noao0Hoe.

KauectBo. OHol U3 OCHOBHBIX IPHYHH MUCTIONB30BAHMS [TPOMBILIUIEHHEIX pobo-
TOB cTaja norpebHocTh obecnevenns HeobxoauMoro kadectTBa oOpabGorku. Breicowaii-
[1asi TOYHOCTh MpoMeluuieHHo# pobortorexuuku (0.1 go 0.05 MuninumeTpos) U NoBTO-
psieMOCTh crocoOHo obecreunTs HeoOXo/MMoe KadecTBO W3jenud. Mcknrouenue yeno-
BEYECKOTO TPYJa CBOAUT K MUHHMYMY BO3HUKHOBEHHE OLTHOOK.

CoBpeMeHHas NpoOMBbIIILUTEHHAs poboToTexHHKa, Oarogaps UCNONb30BAHHIO BbI-
COKOKAaYeCTBEHHBIX PEAYKTOPOB H ACHHXPOHHBIX ABHrareled noytH HE TpebyeT 00-
CITY/KHBAHUA.

1.5 3ajauu NpoeKTHPOBAHMS

Ha ocHOBEe BBIABIEHHBIX HEJOCTATKOB COCTABIAEM IUIAH, BKIOYAIONUHA B cebs
OCHOBHBIE 3a/1a4H:

— Bribop onepauuu jUig aBTOMaTH3aLNWH 3arPy3KH.

— Bribop npomeiivieHHoro pobora 1 cranka ¢ HITY.

— Paspabotka 6mok-cxembl anropuT™a padboTel MOIYJIS.

— Mopenuposanue paborter cucremsl B nporpamme SCADA Trace Mode 6.

— BriGop cxeMbl 3arpy3kH cTaHka.

— PazpaboTka KOHCTPYKLHH 3aXBaTHOI'O YCTPOHCTBA.

— Bribop 3arpy304H0O-HaKONMHTENbHOI'O YCTPOHCTBA.

— TlpoekTHpoBaHHe TUIAHHPOBKH CTAHOYHOIO MOYJIS.

— Pazpabotrka 31eKTpHYECKOI CXEMBI CHCTEMBI aBTOMATHYECKOT O YIIpaBIeHHA.

— TlocTpoenne UKIOTPaMMB! (DYHKIIHOHUPOBAHKA CTAHOYHOTO MOAY .

— Opranu3saiys KOM(GOPTHBIX YCIOBHH Tpy/la OniepaTopa.

— Pacuet nonnoil cedecTOMMOCTH TIPOEKTA.

BeIBOEI 110 pa3jiesy OJuH:

B mansoMm paszene OBIT MPOHU3BEJEH aHAIN3 TEXHOIOTHYECKOTO MpoLecca H3ro-
ToBneHua netaiu "JlMck TopMosHoi". B pesynbrare ObUIH BbIABIEHLI HEJOCTATKH, KO-
TOpBIE CEPLE3HO BIHAKT HA MPOU3BOAMUTENILHOCTE H IKOHOMHYECKYIO ce0eCTOHMOCTS
NAHHOH neTali.

C uenpio ycTpaHeHHs JaHHBIX HEJOCTATKOB ObUIO MPHHATO PEIICHHE aBTOMATH-
3UPOBATH [IPOIIECC C MOMOLILIO CTAHOYHOTrO Moayns. Henonb3oBaHue CTAHOUHOIO MO-
NyJs KaK CPEe/CTBa aBTOMATU3AlMK MO3BOIUT MOJAHATH YCTAPEBIIHH TEXHOIOrHYECKHH
MPOLECC Ha YPOBEHB COBPEMEHHOTO MAlIMHOCTPOCHHA.

Han. | JIveT Na aoxym. Moankee | Mdara
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Iy,

Tenepb vMes LIeb ABTOMaTH3HPOBaTh TEXHONOIMUYECKUi npouecc, Obuin chop-

MHPOBAHEBl 331444, peIIHB KOTOPEIE, ﬁyﬂ.ET Mmony4dyeH rOTOBBLIH NpOeKT CTAHOYHOIrO MO-

Fas, § JHCT

Mo goKyM.

[MoanHce

Iarta
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2 TEXHOJIOTHYECKWHM PA3/EJI

2.1 Obocosanne BbiOOpa omepallid  A18  aBTOMATH3AllMM  3aIPY3KH  H
KOHCTPYKIIHH MTPOMBILLIEHHOTO podoTa 118 €€ OCYIIECTRIeHNHS

Js aBTomarusaunK 3arpyski BRIGHPaeM TOKapHYlO ONepaiHio, BBINOAHAEMYIO
Ha craHke 16K20Md3,

Bribop nanHbIx onepauuii 060cHOBAH HAMMEHBLINM ONEPALIMOHHEIM BPEMEHEeM,
a, clie1oBaTeNpHO, Doslee YacTOH CMEHOH 3aroTOBOK M HAMOONBIIMM BCIIOMOTaTeIbHBIM
BpeMeHeM.  Mcenombsys  npoMsiiteHHbl  pofoT  Juis  aBTOMaTM3aLMH  3arpys-
KH/Pasrpy3KH JaHHOH OTIepallMK yNacTcsl YMEeHBIIHTE BCIIOMOTATeNbHOe BpeMs, a TaK-
e Caes1aTk TEXHOJIOMMYeCKHH npoliece O0/lee aBTOMATH3HPOBAHHEIM.

MHo1o GeLt BEIOpaH npoMbinuieHHbIH pobor M40I1.05.01.

Beibop nanHOrO mpombliieHHOro poboTa OCHOBAH Ha €r0 TEeXHHUECKHX Xapak-
TEPHCTHKAX, 8 HMCHHO rpy3onofbemMuocTi — 40 Kr, Tak Kak BEC 3arOTOBKH COCTABIIACT
38 kr. bnaromaps sosmoxuocTy pyx [P cosepuwars usrub B mwapnupe MoXKHO ocy-
LIECTBIATH 3arpy3Ky He TOJILKO CTAHKOB ¢ I'OPU30HTATBHON OCBIO INMHHJENS, HO H C
BEPTHKATBHOM.

HAnuna xoza kapetku cocrasnser 10,8 meTpa u 310 nossonser obeaykuBaTh cpa-
3y 2 CTaHKa, TOKapHBIH M CBEPITHIIBHBIIN.

—

p—— —

Pucynoxk 2.1 — Dmunu BHJ IPOMBIIIIEHHOTO poﬁmd M4ﬂﬂ DS ﬂl

Jincr
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Pucynok 2.2 — Bun cooxky TP M40I1.05.01

Tabnuna 2.1 Texnuyeckue xapaktepucTiky 1P M40T1.05.01

TexHuueckue xa.pamnpmmw

l"pvmnm{heuﬂocm

| YUucno crenexei [10ABHIKHOCTH
HauGosbLune nepeMeIneHu .
Kapetkyu no MoHOpensCy

| Pyki B BepTHKabHOM HalpaBIeHuH

| IToBopoTta pyku

| [loBopoTa KHCTH PYKH

[ToBOpOTA KMCTH OTHOCHTENBHO NPOOTIBHOM OCH
| Hauboskliye CKOPOCTH TepeMereHnii:
| Kapetku
| Pyk¥ B BepTHKaJIbHOM HAllPaBICHHH
[Tosopora pyKH H KHCTH

TouHoCTh ﬂDBHL[P]DHHpUBdH HA

| Macca (6e3 ycrpoiictsa YITY)

Emuunua | o
e—— 3HaueHHe
KM 40
B 5
Mm 10800
Mm 620
[ pan. 100
[pan. 90
I'pan. 90 unu 180
M/C 0,8
M/ 0,8
rpag/c 90
B MM +]
KT 3000

Crneunanusuposanublit [IP M40IT.05.01, obmuil BuA ¥ TexHH4YecKas XapakTepH-

CTHKA KOTOPOro NpHBEICHE Ha PHCYHKE

__, TipeaHasHadeH aus oOciyUBaHHA pa3-

JHYHOI'O TeXHOMOIHYECKOIn Oﬁﬂp}’ﬂﬂBaHHH, B TOM HMCIIE METAINOPEAKYIIHX CTAHKOB C
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YITY B cocraBe rHOKMX aBTOMaTH3MPOBAHHBIX CTAHOYHBIX cHCTeM. [IpOMBILLIEHHBI
poboT ocHamaercs ycrporcTtBoM YITY nmosuumonnoro tuna (YIIM-331), nmo3zsonsio-
IIMM OCYLUECTBIATL 3dJaHHBIE MPOrPaMMOi NepeMelleHHs] N0 TpeM KOOpAMHATHBIM
OCHM W BBINOJHATE DONIBINOE YHCIO KOMAHJ YNpaB/iIeHHs LMKIOM paboThl Kak caMmoro
po0oTa, TaKk U 0DCIYIKHMBAEMOI0 TEXHOIOIHYECKOro 000py10BaHHA.

[P ocHalaeTes yeTpoHCTBOM JUIA aBTOMATHYECKOH CMEHBI CXBATOB, B TOM YHCIE
JIBYX3axXBaTHBIX, 00ecneyHBarIUX 0QHOBPEMEHHOE MaHHITYIMPOBAHME ¢ 3ar0TOBKON M
00OpaboTaHHOHW HA CTAHKE JeTallbio.

Koncrpykuusa manunynatropa [IP npeaycmaTtpuBaeT BO3MOXKHOCTE YCTAHOBKH Ha
HEeM JIOMOJHUTEIBHBIX MEXAHH3MOB H YCTPOHCTB, HANPUMED, WIS KOHTpO/d Dasuposa-
HHS 3arOTOBKH, H3MepeHHe auameTrpa oOpabaTelBaeMOH HA CTAHKE JeTanu, OYHCTKH
(0obayBom) Da30BOH MOBEPXHOCTH CTAHKA H TEXHOIOTHYECKOH OCHACTKH,

Manunynstop [P BrinonHeH nepelBUKHBIM U HMEET NOPTANBHYI) KOHCTPYK-
LMI0, MO3BOJAIOIIYIO OCYILECTBIATE [PYNNOBoe O0DCHYKHBAHHE METa/llIopekyIIHX
CTAHKOB ¢ FOPH30HTAIBHON ocbio winuuaend. Ha noprane | ecmosHTHpOBaHa nepeiBHK-
Has KapeTka 2, Hecyllas MexaHM3M BepTHKAIbHOIO BbLABMKeHHS pykH (ndmsyH 3). Ka-
peTka repemMellaercs o MOHOPEnsCy 7, 3aKperyIeHHOMY Ha [opTare.

Pyka 4 manunynsaTopa BbINOJHEHA B BHOE ABYXIUIEYEBOrO pbl¥ara, LIAPHMPHO
3AKPEIJIEHHOTO Ha MOJ3YHE 3, M MO¥eT COBEPUIaTE KA4aTe/lbHOE [BHIKEHHE B BEPTH-
KaJlbHOH [JIOCKOCTH.

Ha HuKHeM KOHIE PYKH 4 [IapHHPHO KPENHTCA KHCTh (MOIoBKa) 5 co cxBaToM 0.
Kucte moker noopauyuMBaThed (KayaTbCA) OTHOCHTEIBHO TOPH30HTAILHOH OCH, HA
ornpejeleHHbH yron. YcrpoiicTBo ynpasienus coctouT u3 mkada YITY 9 u anexrpo-
ABTOMATHKH 8,

[IpHBO/IBI 3BEHBEB MAHUITYJIATOPA — THAPABIHYECKHE,

2.2 Onpegenenue COOTBETCTBUA TEXHOJNOIHYECKHX XapakTepPHCTHK OCHOBHOIO
obopynoBaHusa U NPOMBILLICHHOr0 podoTta

Jlns co3gaHus MOJHOCTBI) @BTOMATH3HPOBAHHOIO CTAHOYHOI'O MOy Heobxo-
IUMO 3aMEHHTE CYLIECTBYIOLIHH METaUIOPEeKYIIHH CTAHOK ¢ PYYHBIM YIIPaBJIeHHEM Ha
coBpeMeHHBIH cTadok ¢ UITY.

16K20D3 CtaHOK TOKAPHBIA NATPOHHO-1IEHTPOBOH ¢ HHMCJI0BLIM NPOrpaMMHLIM
yrpaenenuem (UITY)

et
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Pucynok 2.3 — Cranok 16K20Md3

Hasnauenwue: Tokaphas obpaboTka jeraied THMA Tell BpalleHHA B 3aMKHYTOM
MOJYaBTOMAaTHHYECKOM LIHMKIIE,

Cradok nipegHazHadyeH A1 TOKapHoi obpaboTku HapykHbIX (AuameTpoM o 400
MM) W BHYTPEHHMX NOBepxHocTeH aetaned (amuuoit go 1000 mm) co cryneHvaTeiM H
KPHUBOJIMHEHHBIM NPO(HIIEM B OCEBOM CEYEHHH.

Toxapubiii cranok 16K20M3 ckoHcTpyupoBaH Ha 0a3e TOKapHO-BHHTOPE3HOTO
cradka |6K20, noaToMy KOMIIOHOBKA, COCTABHBIE YACTH M JBHMEHHA Y 3THX CTAaHKOB
OJIMHAKOBEI, Bo MHOTOM YHUMDHIMPOBAHA TAKKE KOHCTPYKIIHA.

Yerpoiicteo YITY cranka (cTaHOK MOMKET OCHALAThCH PA3IHYHBIMH THIIAMH CH-
crem YITY: pazomkHyThiMA, 3amkHyTEIMEH, CTC) obecrieunsaer jsuxenne Gopmoobpa-
30BaHUS (UHC/IO OJIHOBPEMEHHO VIPABISEMbIX KOOPJHMHAT PaBHO ABYM), H3MCHEHHE
3HAUEHHUI 110/1a4, NEpEeKII0YeHNHEe YACTOT BPalleHHs LINMHH/EA, HHAGKCALHIO PEe3I0BOH
rOJIOBKH H Hape3aHue pe3b0bl Mo nporpaMmme.

CraHky MOTYT BBINYCKAThCA C pa3nnuHeiMu yeTpoicteamu HITY (VUILY), B He-
MOJHEHHWH AJI BCTpavBaHWA B ruOkue npouspojcTeedHble Moaynu (I'TIM), a rakxe B
CHENHANIBHOM M CIEUHAATH3UPOBAHHOM HCIOJHEHUH NMPH OCHAIIEHHH HAIAJKaMH 110
COTTACOBAHHUIO € 3aKa3UHKOM.

Ob6nacts npuMeHeHusa: MenkocepuiiHoe cepHHHOE MPOU3BOACTBO.

Knace tounoctd Il no I'OCT 8-82.

Nuer
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Tabsmua 2.2 TexHHu4ecKkHe XapakTepUCTHKH cTanka 16K20¢3

HanOonpmui quamMeTp u3/ienus, YCTaHaBlIuBaeMoro Hajl CTaHHHOI 500 mm

o | |
HauGonemmii auametp uanenus, oOpabaTeiBaeMoil Haja ctaHuHol | 320 MM

|
Haubonbiumii guamerp obpabaTbiBaeMOro H3ienus Haj CyNnopToOM 200 mm
Hawubonrinas nnuHa yeraHaBIUBaeMOro M3/jlelus B LeHTpax 1000 Mm
JlnaMeTp UWIMHAPHYECKOIO OTBEPCTHA B LINHHIEE 55 MM

| Haubonblumii X0 cynnopra nonepeyHbi 210 mMm
Hauboneimi xoa cynnopra npoaoidbHEIH 905 MM
MakcuMansHas pekoMeHyeMas ckopocTs pabouyeil NpoaonbHOMN 2000

| mojayuu MM/MHH

{ MakcuManbHas peKkoMeH/lyemasi CKopocTh pabouel mnornepeyHoi 1000
nogayu MM/MHH
KonnuecTBo ynpasiseMbX KOOpAHHAT 12
Konu4ecTBo OHOBPEMEHHO YIIPABJISIEMbIX KOOPAHHAT 2
JuanasoH 4acToT BpalleHus MNHHIENA 20...2500 |

-

! !

- MakcHMalTbHas CKOPOCTh OBICTPBLIX NPOJAOILHBIX [EpeMeleHHH 15 M/MuH
MakcHManbHas CKOPOCTE OBICTPBIX NONEpPeyHEIX [epeMeleHH 7, M/MUH
KonnuecTBO MO3HLMH HHCTPYMEHTAIIbHOH I'OJIOBKH 6
MoHOCTh IPHBOIA [TTABHOTO JBHKEHHA | 11 kBt
Macca cranka (be3 TpaHcnoprepa CTpyKKOY 1ajleHH ) {4000 kr

M.
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BeiBojibI 110 pasjeny JBa:

B nanHoM pa3zene Benach M0AroTOBKA K NPOEKTHPOBAHUIO CTAHOYHOTO MOJLYJIL.
By BeIOpaHb! orepaumy ANs aBTOMAaTH3alMK, 3 HMEHHO BCHO MeXaHW4ecKyro odpa-
G0oTKY MOXKHO OyAeT BO3IOXKHTh Ha CTAHOYHBIH MOJYJIb. 3aroToBKa, B LITAMIIOBOYHOM
B, OyneT nogaBaThes HA TAKTOBBIH CTOJ, 4 B3aMEH NMPUXO/IHT rOTOBAs JIeTaNb.

Beibpannstii [TP mogenn M40I1.05.01 cmoser obcnykuBarh cpasy 2 cTaHka, TO-
KapHBIH M CBEPIHIIbHbIH. DTO MO3BONMT HE TONBKO CHU3UTh Ce0ECTOMMOCTh NMPOAYK-
L[HH, HO U IKOHOMHTL [IPOM3BOICTBEHHYIO MIIOLIAL, 4 TAK¥Ke YBEJIHYHThL IIPOH3IBOIH-
TEJILHOCTE.

Taxxe KOHCTPYKUMS podOTa MOJHOCTBLIO COOTBETCTBYET XapaKTepHCTHKaM Oc-
HOBHOI'O Oﬁﬂp}*JIOHaHHH, 4 MMEHHO METAVIOPEKYIIHX CTAHKOB.

[TpomeitnneHHerid poboT cMoxer OecnpenarcTBeHHo obcnyxkuBaTh 0Da cTaHka,
BBITIOJIHAA MX 3arpy3Ky/pasrpysKy.

NMuer
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3 KOHCTPYKTOPCKHWH PA3JIEJT

3.1 Paspabotka Onok-cxeMbl alropHT™Ma paboThl CTAHOYHOTO MOIYIIS
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3.2 PaspaboTka anropurma yrpag/jieHus cTaHOYHOTO MOy

ANrOPHTM YNPABIEHHUA CTAHOYHOTO MOIYJIS OCHOBAH HA NPE/CTABJEHHOH BRIIIE
Dnok-cxeme.

AJITOpHUTM BKIIFOYaeT B cebs modsTanHele ABHKEHHS MpPOMbILLIEHHOro poboTa,
OCHOBHOTO 000pYyA0BAHMA W TAKTOBOIO crojia. s co3nanus noJHOUeHHOH aBTOMAaTH-
3UPOBAHHOH CHCTEMBI B KOHCTPYKLHIO OBUTH BHECEHBI CleAYIOlIHe JaTYHKH 00parHol
CBSA3H, B COOTBETCTBHM C Tabnuueii 3.1.

Tabmuua 3.1 Pacumidposka obo3Hauenns 1aTIHKOB.

710 MuaykTHBHBIH JaT4MK, pacmoNOKeHHBIH Ha TakToBOM croje. CHyKuT amns
KOHTPOJ/ISi HAIMYKS 3arOTOBKH. )

it MHIyKTUBHBEIH JaTYHK, pacro; [OKCHHBIH B MEXAHH3ME CTAHKa. CnyxuT nis
KOHTPOJIsA CHJIbI 3aXBaTa 3arOTOBKH

| MHIyKTHBHBIH JaTUMK, Paclo/IOKEHHBIH B NaTpoHe TOKapHOTO CTaHKA.
Cny&HT And KOHTPOJIA CUIIbl 3aKPETJICHUSA 3ar0TOBKH B HATPOHE:

3 :MIIH}’I\THEHMH JNATYMK, PACMONOKEHHBIH B THcax CBE:p"IHTIbHOFG CTAHKA.

| C) TYAHT OJ1A KOHTPOJIA CHJIBI 3aKPEILICHHA 3aIr0TOBKH B THCAX. I

Takxe Ha cxeme npencrapinenbl veMentsl: 111 1 [12. Oun 0603Ha4a0T CUTHAIBI
ot cucteM UITY TokapHOro M CBeplIHJIBHOIO CTAHKOB 0 OKOHYAHHH MPOIEcca MeXaHH-
yecKo 00paboTKH.

3.3 Bribop KoHTpO/Iepa ¥ A3bIKa NPOrpaMMHpOBaHHA

Bribop koHTponnepoR, npu npoextupoBaHul BepxHero ypoHs ACY TII ocHos-
HOH 3a71aueil BeIOOpA KOHTPOJUICPHOH TEXHHKH fABIACTCH A€KBATHOCTL 3TOH TEXHUKH
3aiave, peniaeMmoil BepxHumM ypoeHem ACY TII. He nocnegHee sHayeHHe NpU 3TOM
HMeeT ONITHMalIbHAA CTOMMOCTL BbIOOP KOHTPOIJIEPOB U AaHHOH 3ana4u. Takxe cre-
AYeT Npuiep:KuBaTbes BLIOOpa, CHAGNAHHOIO INPH [MPOSKTHPOBAHHH IMPEABIAYIIHX CH-
CTeM JaHHOTO NPeNpUATHA, YTOObl YMEHBIIUTE 3aTPaThl HA TEXHUYECKOe 00CIyKUBa-
HHE.

CymecTBy1OT ClIeAyIOIHe BapHAHTEl BEIOOPa NPOrpaMMHUPYEMBbIX KOHTPOJLIEPOB!

— PLC (nporpamMmupyeMele JIOTHUECKHE KOHTPOJUIEPEI), TIPOU3BOJHMBIE LIIHPO-
KO W3BECTHBIMH KOMITaHusMu — Siemens, Schneider Electric, AlenBredly, Yokogawa,
Mitsubishi, VIPA, WAGO. Kak npasBuno, KaxIblii NPOH3BOAMTENL Ipeajiaraer 3-
4 MUHEHKM KOHTPOIIEPOB, COACPMAIIMX MO HECKOJBKO Moaened B Kammoi. JIuunei-
KM KOHTPOJUIEPOB pPasjiHyatoTes MOLHOCTBIO INpoleccopoB U 00beMOM CHUIHAJIOB
B MOJIYJISX BBO/A-BBIBOja M CIOCOOHBI pellaTh BeCh CIEKTp 3ajay aBTOMAaTH3aLHH -
OT CaMbIX MPOCTHIX A0 CAMBIX CIIOKHBIX.

— PC-coBMmecTuMBbIE KOHTPOJIIEPHI C OTepalHOHHBIMH CHCTEMaMH
(OC) wikecTKOTO» peajbHOro BpeMeHH. [IpUMeHsoTcs B OTBETCTBEHHBIX 3a7adax
¢ OBICTPONPOTEKAOLIMMU ITPOLIECCAMM.

Muer
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— PC-coBmecTuMbie  koHTpomeps ¢ OC  MS-DOS H  A1poM (MOHHUTO-
POM) PEanbHOrO BPeMeHH T Habo/IbIIHX 3a1a4 M MeJIeHHBIX MPOLEcCoB.

Kak PLC, tak u PC-coBMecTHMEIe KOHTPOJUIEPBI IPOU3BOAATCS Ul [IPUMEHe-
HHA B JKCCTKHX YCIOBHAX 3KCIUIyaTaluu (TemMiiepaTypHslii auanason or -40°C hils}
+85°C, cOBMECTHMOCTE ¢ GOMbIIHMK YAapHBIMH H BHOPALHOHHBLIMHA Harpy3kaMmH) ©
UL IPHMCHEHHSA B HOPMAJIBHBIX YCJIOBHAX JKCILTYaTALIHH,

PLC  nporpammupylotes ma s3mikax NpOrpaMMHPOBaHHA  MEXIYHAPO/IHO-
ro crangapra IEC 61131-3, PC-coBmecTuMble KOHTPOJIEPB! NPOrPAMMHUPYIOTCA YHU-
BEpCANIbHBIM  sA3blkOoM  CH++  u g HEKOTOPEIX  KOHTPOIIEPOB  CYLUECTBY-
FOT MHCTPYMEHTAIBHBIE TAKETHI TPOrPaMMHPOBAHES B cranaapre IEC 61131-3,

Buecenne nsmenennii s NporpamMmy, HanucanHyio Ha C++, kak [IPABHIIO, CIIOCO-
OeH cienath TONBKO CO31aTEND STOI NPOrpaMMBl, B OTIMYHE OT NPOrPaMM, CO3MaHHEBIX
Ha A3bIKax crangapra IEC 61131-3,

PLC H3BECTHBIX [POH3BOAUTEIEH 3HAYHTENbHO Nopoxke PC-
COBMECTHMbIX KOHTPOJUICPOB, HO Kak IPaBHJIO MO3BONFIOT MpHOOpeCTH Bee akceccya-
pbI (YCTpoiicTBa CBA3H ¢ 0GBEKTOM - YCO, nanenn oneparopa, kaGem, passeMsl | T.11.)
H HHCTpYMeHTanbHOoe I10 nporpamMmMuposanus ot ojHoro NPOU3BOIUTENS.

Hns PC-cosmecTuMBIX KOHTPOJIZICPOB  OTBETCTBEHHOCTL 3@ NPABHIBHBIH Bbi-
0op YCO, kabexneii u urctpymentansuoro 110 JICAKHT Ha pazpaboTyuKe mpoexTa.

['nasras samaga I'JIK — 310 BhImomHeHHE [PUKIATHON MPOrpamMMEl YIIpaBieHus
TEXHOMNOIMYECKHM MPOLIECCOM.,

CoBpemMeHHBIE cpencTha PaspaboTKH YpesBbIYaifHO hYHKUMOHATBHE! U pejna-
raroT paspaboTIHKy MHOKECTBO BO3MOKHOCTE!:

I. PasnooOpa3uele nporpamMmusie Oubnuorexn, GynKuHOHATBHbIE ONOKH, roto-
BbI€ npouenypel v wabnossl. Mcnonp3osanue NPEATOIrOTOB/ICHHBIX KOMIOHEHTOR
CHIBHO yCKOPSET MpoLece pa3paboTK NporpaMMHOro ofecreqer s ana [TIK.

2. MuctpymenTsr i oTnanxy, TCCTHPOBAHHUA H CHUMYIALMK NPHKIAJHON [1po-
rpammel. [Tocaenuune nosposstor BLINONHSTE iporpammy 1UIK Ha niepconansHOM kKom-
nploTepe 0e3 3arpy3KH B peasbHbIH KOHTpOILIEp.

3. MucTpymenTsl s ABTOMATH3HPOBAHHOTO IOKYMEHTHPOBAHUS pa3paboTanHOH
[TPOrPaMMBI B COOTBETCTBHE C IPHHATBIMH CTAHAAPTAMH,

Ho y nporpammucra ectbh u Gonee Mommbiii HHCTpyMeHT. Jleno B ToM, yto co-
BPEMEHHBIC cpe/icTBa pazpaboTku npuknajHoro 110 s MPOMBILLIEHHBIX KOHTPO/LIE-
POB, KaK NpaBHIIO, NMOLAEPKHBAIOT [0 INECTH PA3HBIX SN3BIKOB NpOrpaMMHPOBaHHS.

CylIecTByeT MeX1yHapo IHbIil crauaapt IEC 61131, paspaboranusiii Mexyna-
poaHOH Dnextporexuuueckoit Komuccuei (M3K, IEC) u coctosaummii u3 BochMH ua-
crei. Hambonee HHTEPECHOH ABJISETCH TPETHA d4acTh, IEC 61131-3, OIHCHIBAKOINAA
ASBIKH MporpamMuposanus [1JIK. TMepronauansuoii nessio crangapra IEC 6113]1-3
Obl1a YHHGHKALNMA $3BIKOB nporpammyposanus IUIK u npenocrapnenne paspaboran-
Kam pija annapatHO-HE3aBHCHMBIX A3bIKOB, YTO, 110 3aMBICTY CO3IaTeNel CTaHaapTa,
obecrednno 6Bl MPOCTYIO MepeHOCHMOCT pOIpaMM ME Ly pas/IMMHBIMH anapaTHbI-
MH [LIAT(POPMaMH H CHHMano Obl HeOOXOMUMOCTS H3YUCHHA HOBLIX A3BIKOB H CPEJICTB
NPOrpaMMHpOBaHuA NIpH nepexose paszpaboTynka Ha HoBbIil TTTK.

Juer
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Kakue A3BIKH HCMONB3YIOTCA [ TIPOrPAMMHPOBAHWSA NPOMBILIEHHBIX KOH-
TposepoB? Huxe npusenen KpaTkuit 0030p A3bIKOB cTaHaapTa.

HAzeix LD

Aseix LD (LAD, Ladder) ssasercs rpaduyeckum s3blKOM pa3paboTKu, Mpo-
rpaMMa Ha KOTOpoM mpencrasiser coboi ananor peneinoit cxemsl. [Ipumep nporpam-
MBI Ha JaHHOM s3bike NpuBeieH Ha puc. 1. [To uaen apTopoB cTanaapra, Takas GopmMa
NpeACTaBIeHHA NporpaMMbl O0IErYHT Nepexol HHKEeHepOoB U3 obnactu peneliHol as-
tomaTuku Ha [LJTK.

K HejocrarkaM OaHHOrO A3BIKA MOKHO OTHECTH TO, YTO [0 Mepe yBeludeHHs
KOJIMYECTBA «pelie» B cXeMe OHA CTAHOBUTCA CIIOKHEE /IS MHTEpIpeTal(ii, aHaausa H
orknaaxy. Eine oaud Hepoctartok A3eika LD 3akmouaercs B cienylonieM: si3blK, Mo-
CTPOEHHBIH 110 @HAIOTHH C PeleHHBIMH CXeMaMH, MOKET ObITh 3P (EeKTHBHO HCIIONB30-
BaH TOJIBKO JJI OIMMCAHMS ITPOLIECCOB, HMEIOIINX AHCKPETHBIH (ABOHHHBINH) XapakTep;
s 00paboTKKH «HeNpephIBHBIXY MPOLIECCOB (¢ MHOMKECTBOM aHAIOrOBBIX I1€peMeH-
HBIX) TAKOH MOIX0 TepsaeT CMbICIL.

Sl3pik FBD v

Azwpik FBD (Functional Block Diagram, {uarpamma OyHkuHoHaIbHBIX biokos)
SABJISAETCS A3BIKOM IpaMIecKoro mporpaMMUpoOBaHus, Tak e, kak U LD, ucnonesyro-
M aHANOTHIO ¢ 3MeKTpHYecKoH (2/1eKTpoHHOI) cxeMmoi. IlporpamMma Ha sa3pike FBD
npeacrasiger coboi copokynmHocTs GynkunoHanbHbIX Onokos (functional flocks, FBs),
BXO/a M BbIX0/@ KOTOPBIX COEJIMHEHb! NHHUAMH CBA3H (connections). ITH CBSA3H, CO-
eNMHAIOLINE BBIX0Ja OJHUX OJIOKOB C BXOJAAMH JPYIUX, ABNAIOTCA 110 CYTH Jefa nepe-
MEHHBIMH IPOrpaMMBl M CIYIKAT A7 NepechUIKH JaHHBIX Mexay Omokamu. Kawneii
6J10K nmpezacTasnser coboil MaTeMaTHYECKYHO OMEPalHio (CNOKeHHe, YMHOMKEHHE, TPHT-
rep, Jorudeckoe “wid” M T.JL) B MOXeT UMeTh, B 00111eM clydyae, [IPOH3BOJIBHOE KOJIH-
4eCTBO BXOJ0B H BhIX0/0B. HauaneHble 3Ha4YeHUs [IEPEMEHHBIX 3aal0TCA ¢ MOMOLIBIO
CrielHANBHBIX DJIOKOB — BXO/J0B HITH KOHCTAHT, BBIXOJIHBIE LIEMMH MOTYT OBITh CBA3aHbI
mubo ¢ QU3MHECKHMH BEIXOJaMM KOHTposiepa, b0 ¢ riaodanbHbeIMU [IepeMEHHBIMH
[IporpaMMsl.

[NpakTHka nokassigaet, 4yTo FBD asnserca nandosiee pactpoCTPaHEHHBIM $3bl-
koM cranaapra IEC. I'paduueckas dopma npeactaBieHus alropuTMa, IMpocToTa B HC-
[10JTL30BAHNH, TOBTOPHOE MCMONB30BaHNe (YHKUHOHANBHBIX JHarpaMm H OuOIHOTEKH
dGyuKuHOHANBHBLIX O10KOB JenatoT s3bik FBD HesamenuMmbIM 1nipH paspaboTke Ipo-
rpammHuoro obecnedenns [1JIK. BmecTe ¢ Tem, Helb3d HE 3aMETHTE H HEKOTOPBIE HEMO0-
cratku FBD. Xora FBD o6ecneunBaer nerkoe npejacrasienue (QyHKui obpaboTku
KaK «HEeNpepbIBHBIX» CHIHAIOB, B YACTHOCTH, (DYHKLMHA peryIupoBaHus, TaK u JI0rH4e-
CKHMX (YHKIHI1, B HeM HeYJIOOHBIM H HEOUEBH/HBIM 00pa3oM peanu3ylTes Te y4acTKH
MpOrpaMMBl, KOTOpbie 06110 OB Y00HO NPeACTaBUTh B BHE KOHEYHOIO aBToMaTa.

Azwik SFC

SI3pik  mochenosaTenbHbIX  (QyHkuHoHanbHbIX cXeM SFC  (Sequential Func-
tion Chart), MCIIOIB3YIOLINICA COBMECTHO ¢ JpYTHMH A3bikamu (00b4HO ¢ ST m IL),
apisercs rpauyecKuM A3BIKOM, B KOTOPOM MPOrpaMmMa ONMChIBAeTCs B BUJE CXeMaTH-
4ecKOi TT0C/Ie0BaTeNbLHOCTH Aros, 00beHHEHHBIX nepexojamu. A3k SFC noctpo-
eH [0 MPUHLHNY, OIU3KOMY K KOHLENIHH KOHEYHOI0 aBTOMATa, YTO Je/IaeT ero OJHHM
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M3 caMbIX MOIIHBIX S$3BIKOB TporpaMMHpoBaHMa crangapra IEC 61131-3.

Haubonee npocteim ¥ ectecTBeHHBIM 00pa3om Ha s3bike SFC onucbIBaroTCS TeX-
HOJIOTHYECKHE IPOLecChl, COCTOALIHE H3 I0C/IE0BATEIbHO BBIMOJHAEMBIX LIATOB, C
BO3MOXKHOCTBIO OIUCAHUA HECKONBKUX NMApalie/lbHO BRIMOIHAIOUUXCA POLECCoB, IS
4Ero B A3BIKE HMEKOTCA CIEeUHAIBHBIE CUMBOJELI PA3BETBICHHS W CIUSHHA MOTOKOB (M-
BEPreHlMH U KOHBepreHuuy, B repmunax crangapra IEC 61131-3).

[ITary nocnenoBarebHOCTH PacnoNaraloTCs BEPTHKANBHO CBepXy BHM3. Ha kak-
JIOM lUare BBIMONHAETCH OIlpeleneHHbll nepedeHs AeicTBuil (onmepauuii). [lpu stom
JUIA OMMCAaHWA CaMOH ONepalvH Helolb3yloTea APYIHe S3bIKH TPOrpaMMHpPOBaHus, Ta-
kue xak L unm ST.

Jelicreus (onepatiii) B arax HMerOT ClelMalbHble K1accH(UKaToOpEI, onpee-
JAKOLHE cIoco0 HX BBIMTOMIHEHHA BHYTPH LIara: MHKIMYECKOE BBINOJIHEHHE, OJIHOKpPAT-
HOE BBINOJIHEHHE, O/IHOKPATHOE BBLIIIOJIHEHHE TP BXOAe B mar U T.1. B cymme Takmux
KIaCCU(PUKATOPOB HACUYMTBIBAETCH JEBSAThH, IPHYEM CPEeaM HHX eCTh, HAnpHMep, KIac-
CHU(HKATOPBI TaK Ha3bIBAEMBIX COXPaHAEMBIX H OT/IOXKEHHBIX AeHCTBHI, 3ACTaBNsIONINE
NENCTBHE BBIMOITHATLCA JaXKe MTOCIe BBIX0Ja NporpaMMbl U3 [ara.

[locne Toro, kaxk wiar BIMOIHEH, YIIPaBlIeHUE MepeaaeTcs CleayloleMy 3a HUM
wary. lepexon mexay ularaMu MokeT OBITH YCIOBHBIM M Oe3yciOBHEIM. Y CIOBHBINM
nepexoj Tpedyer BhIIIOIHEHHE ONPEJE/IEHHOrO JIOTHYECKOro YCIOBUS s Iepeayu
yIpaBIeHHs Ha cleJyHOUIHH 1ar; Moka 3T0 yCIOBHe He BBIMOIHEHO nporpamMma OyaeT
OCTaBaThcsd BHYTPH TeKyLIero uiara, Jaxe ecji Bce ONepallHH BHYTPH LIara ye Bbl-
NOJIHEeHBI. be3ycnoBHBINA Nepexod NMPOMCXOAMT BCEraa MOCHe TONHOIO BBIMOJTHEHHSA
BceX omepaudi Ha gaHHOM ware. C MOMOUIBIO TIEpexoJ0B MOMKHO OCYLIECTBIATE pas-
JIEJIEHHE W CIIMAHHE BETBeH MOCiIeq0BaTeNbHOCTH, OPraHH30BaTh NapalielbHylo o0pa-
DOTKY HECKOJNBKHX BeTBEH HMIIM 3aCTABMTH OJHY BBIMOJIHEHHYK) BETBE AOaTh 3aBeplie-
HUS JPYTOH.

Kax u mrobomy apyromy s3siky, SFC cBOHCTBEHHBI HEKOTOpPbBIE HEOCTATKH. X0-
T SFC MosxeT ObITH HCIOIB30BaH /171 MOJIE/IMPOBAHHS KOHEUHBIX aBTOMATOB, €ro Mpo-
rpaMMHas MOJiellb He COBCceM Y00Ha I 3TOro. 2To CBA3AHO C TeM, YTO TeKyllee co-
CTOAIHHE NPOrpamMMbl onpeensercs He NepeMeHHON coCToAHNA, a Habopom duiaroe ax-
THBHOCTH KaX@(JJOTO 1lIara, B CBA3M C YeM [PU HeJ0CTATOMHOM KOHTPOJE CO CTOPOHLI
nporpaMMHcTa MOTYT OKa3aThCsi OJHOBPEMEHHO AKTHBHBIMH HECKOIbKO LUAros, HE
HAXOIAIINXCA B Napa/lsIeNIbHBIX MTOTOKaX.

Eie osHo HeymoOCTBO A3bIKa CBA3AHO C TE€M, YUTO IIard rpagH4ecKy pacronara-
FOTCA CBEPXY BHH3, M TNEpexol, WAYIIHH B o0paTHOM HamnpaBlIeHWH, H3oOpaxaeTcs B
HedBHOH opMme, B BHe CTPEIKH ¢ HOMEPOM COCTOSIHMS, B KOTOPOE OCYLIECTBIAETCS
TIEpexo/l.

Azpik ST

SAzwik ST (Structured Text, CrpykrypuposanHeld Texcer) npeacrasnger coloi
A3BIK BBICOKOIO YPOBHS, HMEIOLLIHH 4epTsl A36IK0B Pascal i Basic. JlaHHBIH A3BIK HMeeT
Te JKe HeJIOCTaTKH, 4yTo U IL, 0lHaKo OHH BBIPAKEHbl B MEHBIIEH CTENCHH.

C nomombio ST MOKHO JIEerko peajiu3oBbIBaThH apH(METHYECKHE W JIOTHYECKHE
onepaiyu (B TOM 4ucie, nobuToseie), 0e3yC/IOBHBIE H YCIOBHBIE NEPEX0Ib], HUKIHYE-

Jluer

220301.2016.085.00 IT3 25

Ham. | et N nokym, [loanmce | Mara




CKHE BBIMHCIICHHA; BO3MOMHO HCHONL30BaHHEe Kak OHMONHOTEYHBIX, Tak W IOJb30BA-
TENBCKUX (PYHKIHIA. S3bIK TaioKe HHTepnpeTHpyeT Oonee 16 THIIOB NaHHBIX.

Azbik ST mowxer ObITE OCBOEH TEXHONOrOM 3a KOPOTKHH CPOK, OAHAKO TeKCTOBAsA
(opMa npeacTaBNeH:s [IPOTPAMM CTYKHT CASPKHBAIOMINM (hakTopom npu paspaborke
COAKHBIX CHCTEM, TAK KAK HE JaeT HAIMAJHOIO NpPEACTABIEHHA HH O CTPYKTYpe [po-
rPaMMBbl, HH O IPOHCXOALLIMX B HEel nporeccax.

3k 1L

S3bik IL (Instruction List, Crincox Komann) [peacTasnser cobol accembGuepo-
MOAO0OHBIA A3BIK, JOCTATOYHO HECTOKHBIH TIO 3aMBIC/IY aBTOPOB CTaHA4pTa, /UL ero
MPAKTHYECKOTO NMPHMEHEHHUs B 3ajavax [POMEBIILIIEHHOH ABTOMATH3AIMH [10JIb30BATE-
JIEM, HE MMEIOLMM, C OJHOH CTOPOHBI, NPOMECCHOHANBHON MOATOTOBKH B OGIACTH
MpOrpaMMHPOBAHKA, € APYIOH CTOPOHBI, ABAAKOMIMMCS CIENHATHCTOM B TOH WIH HHOMN
obsiacth mpoussoacTsa. OHAKO, KaK I10KA3BIBAeT NpakTHKa, TAaKoH moaxon cebs He
ONpaB/ibIBaeT,

Beujy cBoeit neHarisanocty, IL npaktudeckn e HCTIOJIL3YETCH [JIs IPOrpam-
MHUPOBAHHSA KOMIUICKCHBIX a/I'OPHTMOB aBTOMATH3HPOBAHHOTO YIIPABNEHHA, HO YacTo
MPUMEHACTCA 1A KOJMPOBAHHA OTACNBHBIX (PYHKUMOHAIBLHBIX OJIOKOB, U3 KOTOPBIX
BIOCACACTBUH CKIaabIBarOTesa cxembl FBD wnu CFC, Tlpu stom IL nossosser noctuys
BBICOKOM ONTHMAJIBHOCTH KOJ4: nporpaMmubie O10KH, HanucadHble Ha IL, HMEIOT Bbi-
COKYIO CKOPOCTE HCIIOTHEHHA M HauMeHee TPeOOoBaTeIbHbI K PecypeaM KOHTpOJLIepa.

S3biKk IL MMeeT Bce HENOCTATKH, KOTOpHIE HPUCYIIH APYTHM HH3KOYPOBHEBBIM
A3bIKAM NIPOrpaMMHPOBAHHA: CIIOKHOCTE U BBICOKYIO TPYMOEMKOCTH [POrpaMMHpOBa-
HUA, TPYAHOCTh MOAH(DHKALMH HAIHMCAHHBIX HA HEM [IPOTPAMM, MAIYIO CTeNEeHb «BH-
AUMOTO» COOTBETCTBHA HCXOTHOI'O TEKCTA NPOrpaMMbl M PellTaeMoil 3a1aqH.

Azwik CFC

A3pik CFC (Continuous Flow Chart) — eie oqus BEICOKOYPOBHEBBIH S3BIK BH3Y-
ajlbHoro nporpammuposanns. Ilo cytu, CFC — sTo panbueitiee pazeutia s3ska FBD.
OTOT s3bIK OBLT CHICNHMATBHO CO3JaH /LTS TPOeKTHPOBAHHSA CHCTEM YIpaBICHHA Hempe-
PBIBHBIMM TEXHOJIOMHYECKHMH [IPOLIECCAMH.

[IpoexTHpoBaHue CBOIUTCA K BLIOOPY U3 GUOIHOTEK rOTOBBIX (PYHKLHOHATBEHEIX
OJI0KOB, MX MO3MIHOHHPOBAHHMIO HA JKPaHe, YCTAHOBKE COCTHHEHMI MEKTY MX BXO/a-
MH H BBIXOJAMH, a TAaKKe HacTpOHKe napaMeTpoB BeIOpaHHbIX O710K0B. B oTnxume ot
FBD, dyuxkunonansubie 610kH a3sika CFC BRIMONHAIOT He TOJBKO MPOCTBIE MATEMATH-
MECKHE Onepalvi, & OPHEHTHPOBAHBI Ha YIIPaBIeHHE LEIBIMU TeXHOJIOTHUSCKHMH €11~
HUUamMK. Tak B THnoBoi OuOnuoreke CFC 610K0B HAXOIATCH KOMITIEKCHBIE (hYHKLHO-
HanbHbIe O/I0KH, pealH3ylolHe ynpasieHie KianaHam, MOTOpaMH, Hacocamu; OIOKH,
FEHEPUPYIOLIHE aBapHHHbIC CHrHamu3aLMy; 6moku PID-peryauposanus u 1.1, BMmecre ¢
TeM NOCTyNHbL W cTaHlapTHbie Onoku FBD. Vuacnemosas ot FBD camy koHuenimio
nporpaMmMupoBanns, 36k CFC B HaubonbInedi cTeneHn opHeHTHPOBAH Ha caM TEXHO-
JIOrMMECKHH MPOLECC, NO3BONAA pa3paboTIHKy abCTparnpoBaThes OT CIOKHOIO Mate-
MaTHYeCKOro ariapara.

CFC nmpocT B 0CBOGHHH, H IIPH 3TOM MO3BONAET pa3pabaThiBaTh CIOKHEHLIHE aJl-
FOPATMBI aBTOMATH3HPOBAHHOIO YNPaBNeHUs 0e3 Kakux-nubo cneuubHIeckux 3HaHmil
APYTHX A3bIKOB IPOTPaMMUPOBAHUS,
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3.4 Beibop cxembl 3arpy3KH cTaHka

ITOT 3Tan BKMOYaeT B cedf NpHBA3KY BeIOpaHHOro poboTa K CTAHKaM, orpe/e-
JICHHE CXE€MBI 3aXBaTa [eTajlH 1 yCTAHOBKH €€ B IPUCTIOCOOEeHHe CTaHKa.

Ilpussaska 1P HaunHaercs ¢ BeIOOpa cXembl 3arpy3KH CTaHKa, KOTopas onpesie-
NAETCH ero KOMIIOHOBKOH.

CraHo4HBIH MOIY/b (CM. MPUIIOKEHWE) BKJIIOYAET TOKAPHBIH CTAHOK | M rpo-
MBILIIEHHBIH poboT 3.

Ha cranounoMm mMoayiie BBITOJMHAETCS TeXHONOTHYECKHH MpOLece MeXaHM4ecKoi
00paboTKH JleTalu, a HMMEHHO TOKapHas onepalus.

HenocpeAcTBeHHO Mepell CTAHKOM HaXOAWTCA PoDOT, MMEIIHI HEe3aBUCHMOE
KperuieHde Ha nosy. [lojaua 3aroToBok ocylIecTBISeTCS TAKTOBBIM CTOJIOM. | OTOBBIE
AeTanu CHOBa OTHPABJIAKTCA Ha TAKTOBBIH CTOM, OTKY/1a OHH TPaHCHIOPTHPYIOTCS 18
JalibHeHIlel oneparu.

[Tpompliinenneiii poOOT BBITIONHAET YCTAHOBKY-CHATHE JeTaleil B pabouyio 30HY
CTaHKa, WX MNO3HLHOHHPOBAHHKE, a4 TaKiKe paJ BCIIOMOraTellbHbIX onepanuit (H3MepeHne,
KOHTPOJIk, H JIP. ).

PoboTr kommuiexkTyercs cnenHalbHbIM 3aXBaTHBIM YCTPOICTBOM 1A AeTaiedl TH-
na TeJl BpalleHus. 3aXBaTHOE YCTPOHCTBO OCHAUIASTCH BCTPOCHHBIMH AaTUHKAMH KOH-
TPOJIs MPAaBUILHOCTH Oa3HpOBAHMA JAETATH, HAXOAANINXCs B paboueil 30He cTaHKa.

3.5 PazpaboTka KOHCTPYKIIHH 3aXBaTHOIO YCTPOHCTBA

st Toro uToOb! pazpaboTaTk KOHCTPYKIMIO 3aXBATHOIO YCTpOicTBa, HeoOX011-
MO PacCMOTPEeTh CYLIECTBYIOIIHE KOHCTPYKIIHH H NOA00paTe NMOAXOAALIHNA BAPHAHT.

[IpoBens ananuz BeidupaeM YHHQHUHPOBAHHOE 3aXBATHOE YCTPOHCTBO NPYIKHH-
HO-PBIMAKHOINO THIA CO BCTPOSHHBIMH JaTYUKAMH KaCAHHA.

Jns pacdera niuHbl ry0ok HeoOXOaHMO MPOBECTH pacyeT, MCXOAA H3 JaHHBIX
YCJIOBHH

4.1

T | o

rae P — yeunue cxpatbisanus pobora. P = 500 H.
F — HeoOxoanumast cuna cxatusd g OeszonacHoro npuxatua aetanu. F =30 H.
d — qmametp 3ybuateix cexTopos, d = 30 MM,

_(P-d) _500-300-107
4-F 4-30

=0,175m

B wrore pazpaboraHHoe 3axBaTHOE YCTPOHCTBO (CM. NPUIOKEHHE) UMEeT napy
I"}-’GUK 1, 3AAHM K paziKiM KOTOPRIX OCYLICCTBIACTCAH 38 CHCT OCCBOI0 NBHMCHHA TATH 2
C AECTKO CBA3aHHON ¢ Hel 3y04YaToi peiikoi 3. Peilika HaxoMTCH B 3alleIVIEHHH ¢ 3y0-
YaTEIMH CEKTOPaMH, HAPE3AHHBIMH HAa phivarax 3adHMHBIX F}’GDK. K TeITBEHOMH CTOPOHE
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Ka* /10 13 ry0OK MPUKPEINIeHs! ITOCKHE NPYXKHHEI 4, MPOTHBOIONOXKHEIE KOHIBI K
TOPBIX KECTKO CBA3aHbI C pbldaraMu 5. lloag gedcTBueMm NpyxKHH pel¥ard 5 oBopadl
BAlOTCA A0 yropa BBICTYIIAIOIIEN YacTH B pelYard 3amuMHbIX rybok 1. [Tpu atoM ynop
6 HaXKUMAIOT Ha KOHLIeBkle BhIKouaTenn 7. Ecnn rybka | xocHercs Kakoro-iun6o np
NATCTBHA (HAIPMMED, KOPITyca CTaHKa), TO MPYXKHUHA 4 HEMHOIO MPOrHETCH M OBEPHK
pBIYar 5 Tak, YTO €ro BhICTYN BbIHIET W3 CONMPHKOCHOBEHMA C phIYaroM ryokH 1, a yi
6 0cBODOJMT KOHTAKT KOHEUHOTO BBIKITHOMATENS 7; JABHIKEHHE MAHMITYIATOPA MPH 3TO
Onoxupyetcst. Koxyx rnpenoxpaHseT MeXaHH3M CXBaTa OT CTPYHKKH H IPA3H.

3.6 Bribop 3arpy304Ho-HaKONUTEIBHOTO YCTPOHCTBA

OJIHUM M3 BaXKHEHIUKHX BHI0B BCIOMOTATENBHOTO OCHALIEHHSA CTAHOYHOIO MO
151, BO MHOTOM OTIPEJIENAOIINHX KOMIIOHOBKY H 3thdeKTHBHOE HCTIONB30BAHHE, SBIISETC
TPaHCMIOPTHO-HAKOTIMTENBHBIE M 3arpy304Hble yeTpoiicTBa. OHM 00ecnevynBal0T HAKOI
neHMe aeTaneil (3arOTOBOK) Ul aBTOHOMHON aBTOMaTHueckodl paGoTel MOAYNA, ¥
MOMTYHHYIO BELIAYY B 30HY AekcTeus [1P.

Ilpu paspaboTie 3arpy304HBIX H TPAaHCIIOPTHO-HAKOTIUTENBHBIX YCTPOHCTB HEO!
XOJHMO 0DecrneuuTh BBIOIIHEHHE clleyloluX TpeboBaHmii:

— rabapHUTHbIE pa3sMepbl YCTPOHCTB JO/KHBI JOMYCKATh HX CTBIKOBKY C OCHOI
HbIM 000pYl0BaHHEM W POBOTOM;

— YCTPOMCTBA JO/KHBI UMETh JAaTYHKH, M03BONAIOIIHE MTPOU3IBOINHTE KOHTPOT
HAJIHYMS 3ar0TOBOK, HX IOJIOKEHHE W JPYIHE NapaMeTphl;

— YCTpPOHCTBa JO/IKHBL oDecneunBaTh HAAEKHYIO (PHKCALUI0 3ar0TOBOK, HX D
MHOHAJIBHOE NepeMelleHle, OPUEHTALUIO, IOIITYYHYIO BBIAAYY;

— JoJKHA OBITh YYTEHA BO3MOKHOCTH COINPSIKEHUS YCTPOHCTB € LIEXOBBI
TPaHCIIOPTOM.

Beibop TpaHcropTHO-HAKONUTEIBHBIX H 3arPYy304HBIX YCTPOHCTB MPOU3BOJIHTC
¢ yderom (opmel U pasmepoB oOpabaTeiBaeMBIX JeTasel, JIHTENBHOCTH [[HKIa 3T
TOBJIEHHS JeTallel, CIOKHOCTH U TPYA0EMKOCTH NepeHanaak, YHHBEPCAIbHOCTH.

Hcxona W3 cylIecTBYHOUIMX YCIOBMH B KadecTBE 3arpy304HO-HAKOMHTEIBHOT
YCTPOICTBa BEIOMpPaeM TaKTOBLIH CTOIL.

TakToBble CTONBI IPUMEHSIOTCA ISl HAKOIJIEHHS W TPaHCIOPTHpOBaHUA 00pab:
ThIBAE€MBIX JeTaleil B CHCTEMax MEKCTAaHOUYHOIC TPAHCIOPTHPOBAHHA H [PEICTaBIIAKO
co0oil TOPU3OHTANBLHO 3aMKHYTBIH TesexeuHblil rpy30HecyIlHil KOHBeHep ¢ HacTOl
HBIM IYJBCHPYIOIIMM (TAaKTOBBEIM) TepeMelleHHeM TelekeK, MpeJHa3HAUEHHBIH M7
MEJKOIepalHOHHOH Mepeayy 3aroToBOK 0T 0JHoro pabouero Mecta K JApyromy B IIpC
liecce M3roToBNIeHHs. Pa3rpyska Tenexex Mo 3aJaHHbBIM pabovyUM MecTaM OCYLIECTBIIS
eTCA B aBTOMATHYECKOM IHKJIEe ¢ HCTIOB20BaHHEM MTPOMBIIIEHHOTO poboTa.

TakToBeIi CTOJI COCTOHT M3 3aMKHYTOTO KOHTYpa UEHTPAIBHO PACHONIOMKEHHO
TAroBO#H Lenu (0CH IApHUPOB KOTOPOH pacroiararoTcsid BEPTHKAIBHO) C IOCTOSHH
MPHKPEIUIEHHLIMH K HEH Tese)KaMH-IUIaTGopMaMH (NauteTaMi ), JBHKYLIIHMHCH I
HaNpasJIsAHOLHM [IYTsAM Ha ONOpHBIX poiKKax. Ha Tenexkax pacrnonaraiTcs TPaHCTIOf
THPYEMBIC IPY3bI-H3AE/IHs, TENEeKKH TAKTOBOTO CTOA JKECTKO KPEmnATCs K OJHOMY H
3BEHLEB TATOBOMH Leny. [IpHBO/I TAKTOBOTO CTOJA COCTOHT M3 IEKTPOABHTATENS H OF
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HOCTYIEHYATOr0 KOHHYeCKoro peaykropa. Ilynbcupyioliee JIBHAKEHHE TEIEKEK OCY
HIECTBIIAETCA [PH TOMOIIH JaTYHKOB NMEPEMEILCHHA, CHIHAI OT KOTOPBIX MOCTYNACT H
6aok ynpapnenus. Pexumbl paboThl TAKTOBOIO CTONA 3a4al0TCA C HCIONb30BaHHE!
[IyneTa YIpaBilcHHA.

THroBeIM 21EMEHTOM TAKTOBOIO CTOJIa CAYKHT OJHA IJTACTHHYATas KaTKoBa
nens no I'OCT 588 - 81 ¢ yBenMueHHOH MOJBHIKHOCTEIO HEKOTOPbIX LIapHupos. H
BTYJIKAaX TATOBOW LeNH YCTAHABIMBAIOT KATKW, cHabKeHHble [IAPHKOMOIUINITHUKAM
MIH KOHHYECKHMH POTHKONOAIIHITHHKAMH.

Cexuuio TArOBOH IE€NH, NPUXOAALIYIOCT HA OJHY [MaT(OPMY, COCTABIAIOT H
IBYX HJM YeThIpex 3BeHBeB., B KaXIo# ceKuMM B 3BeHe Mexay ruargopMaMu 01
MIAPHUP JENal0T MOABHAHBIM, U1 Yero OTBEPCTHS BO BHYTPEHHHX MIACTHHAX C ONHO
CTOPOHBI BBHIMOJIHAOT YAMHHEHHBIMH, TTOABMIKHBIE IIAPHUPBI NOMYCKAKOT HEKOTOPO
cOoKpallleHue JJTHHBE LIeMH [IPH JISHCTBUN YCHIMH CKaTHd M [O3BO/LIIOT B OTJEbHEI
caydasx yCTAHABITMBATH KOHBEHEPB! 3TOro THIa 03 HATSKHBIX YCTPOHCTB, KOMICHCH
Pys BO3MOMXHOE HECOOTBETCTBHE B JUIMHAX LI ¥ KOHTYPa HANpaBISIQIINX My TeH.

Jis npeioXpateH s TAKTOBOTO CTOMA OT TTOJOMOK HPH CJIy4alHBIX meperpyska
WIH CJIy4aifHOM 3aCTONOPEHHH LN Ha NPHBOJIHON 3Be3/104Ke HiIK Ha 3y04aTOM KOJE
ce NPHBOJHOTO Bala YCTAHABIMBAIOT MPEIOXPAHHTE/bHBIH CPE3HON LUTHYT, KOTOPEI
MpH YBETMYEHHH TAMOBOTO YCHIIHs CBEPX AOMYCKAeMOIO Cpe3aeTcsi, M TAKTOBEIH CTO
OCTAHABIMBAETCH.

Tenexkn NOMKHLL obecnedrBarh y100HYIO, HAICKHYIO H NTPOCTYIO YCTAHOBKY
ChEM IPY30B, U UX YCTOHHYHMBOE MOJIOKCHHE HA BCCH JIJIHHE TAKTOBOIO CTOME, T. €. H
Beex ero pabourx MecTax. B ciydae HeoOX0AMMOCTH, Ha MaT(OpMe JOKHBI OBIT
pefyCMOTPEHbl KperneHus, (UKCATOpPbl, 3aKHMEI, 4 TaKKe npucrnocoOneHus 11
HAKJIOHA, TTOBOPOTA MIIM TIOAbeMa H3Jie/hsA, HeoOXOAUMEIE B IIPOM3BOICTBEHHOM IPC
necce. LIeHTp TsoKecTH H3AeNua-TPy3a JI0KeH HAXOJUTECA BHYTPH OTIOPHOTO KOHTYPa

Tenesxeunsle rpy3oHecyle KOHBEHEPL! Npe/iHa3HauYeHbl 114 NepeMEIeHH IP)
30B MO0 OTJAEIbHBIM TEXHOJOTHYECKUM OIepauusiM [OTOMHOTO IPOM3BOACTBCHHOT
nporecca. Mx mpuMensioT JUld TPaHCIOPTHPOBAHMS H3/ICTHH OT OJHOI0 pabo4ero Me
cTa K ApYroMmy B rpoliecce COOPKH, A TepeMelieHus JUTeHHbIX GopM B TpoLece
cOOPKH, 3aMBKH, OXJIaX/EeHHH, BBIOWBKH, BO3BpaTa IYCTBIX OIOK B JHTCHHOM LEX
JUs MeXoTlepallMoHHO mepenaun M3genuii or oJHOTO padovero mecra K JApyromy
MpOLECCe H3TOTOBICHH!A, & TAKKE AJIA BLINONHEHHA paia APyTHX onepauuii mogodHor
Ha3HAYeHHA.
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Pucynox 3.2 — O0mmii BUJ 1 TEXHAHCCKHE
xapakTepucTHKH Takrosoro crona CT450

Mexons u3 Beca JIeTand H ee JHaMeTpa BHIOMpaeM TaKTOBbIH crorr CT450, uep-
T KOTOPOTO BEIMONHEH B rpaudecKoi 4acTH.

3.7 IIpoexkTHpoBaHHE IAHUPOBKH CTRHOUHOIO MOMYJIA

Onuoif 13 3a1a4 POeKTHPOBAHMS CTAHOMHOIO MOJLYJIA ABIACTCAH pazpaboTKa ero
koMroHoskH, Cpenu OONBIIOTO 4HCTA TpeGOBAHNH, NMPEIbABIASMBIX K [IAHHPOBKE
CTAHOYHOIO MOJIYJIS, MOMKHO BBIAEINTE Psjl OCHOBHBIX, BBINOIHEHHE KOTOPBIX ABIACTCS
06A3aTeBHBIM MIPH MOCTPOSHHH MOAY/ICH.

[TnanupoBKa A0MKHA 00CCTIEYHT!

. ONTHMABHOE pACToNoKeHue 000PYIOBAHHA ¢ TOUKM 3pEHHA IKOHOMUH Mpo-
M3BOJCTBEHHOI TUIOLIAAM W MHHHMaJbHBIX BEIHUHH nepeMelleHHil UCTIOHUTETbHBIX
OpraHOB MAHUITYJISIHOHHOIO 000PYI0BAHAS;

— BO3MOKHOCTb MPO(HIAKTHIECKOro oOCIyXHBaHUS U TEKYIIEro PeMOHTA 0C-
HOBHOI'O M BCHOMOTATeIBHOrO TEXHOTOrHYECKOro 000pyNOoBaHUA, T.. obecneunBaTh
[POX0/Ibl ¥ MUHHMAJIBHO JIOTYCTHMBIE PACCTORHHA MEAULY 00opynoBaHHEM B COOTBET-
CTBHH ¢ PYKOBOJCTBAMH MO OKCILTYaTallWH, CHELUAIbHBIE 30HBI JILA o0cmyKkHBaHHA
3NEKTPO-, THAPO- W MHEBMOCHCTEM COTIIACHO ['OCT 12.2.078-82;

— MIAHMPOBKA JOJKHA TPEAyCMATpHBAThL 30HBE BOZMYLIHOTO OXJAKAeHHs 1A
MAHKITYIALHOHHOTO W JAPYTOro 000pyA0BaHHs;

— BO3MOJKHOCTH BU3yalbHOro Hal/0eHHA 3a pabOTOH CTAHOMHOIO MOYILA;

_ pimonnedve Tpebopanuii GesonacHoil pabOTbl B COOTBCTCTEMH € Iocr
12.2.072-82, T.e. cBOOOAHBIH AOCTYI K OpraHaM aBapHITHOTO OTKJTHOHEHHS, 3ALIUTHBIC
orpaeHHs B BHJIE 3AIIMTHBIX CETOK, CBETOBAA H 3BYKOBAA CUrHAIH3al{sg OT HeCaHK-
((AOHUPOBAHHOTO [TPOHHKHOBEHHA HENOBCKA B paGouyo 30HY, MCKIIOUEHHE repecete-
HUS TPACC CNEJIOBAHHSA OTEparopa ¥ MaHMIMyIALHOHHOTO H apyroro obopyaoBaHus,
pacrofioKEHHe My 1bTa YIPaBIeHHA BHE paboueil 30HbI U T.1.

JIne
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KomIoHOBKa CTaHOYHOTO MOV NpecTABIEHA B rpa(pryeckoii yacTu:
CraHok Tokapusiit 16K20D3;

[IpombiinenHsbiii pobot M40I1.05.01:

Taxrogelii cton CT-450

[Ikad YITY pobora;

On. obopynosanue pobora;

YI1Y cranka 15K20Md3.

3.8 llocTpoenue UHKI0rpaMME (PYHKLIMOHUPOBAHHKSA CTAHOYHOTO MOJTY IS

[TpHMEeHHTENBHO K CTAHOUHBIM MOYIISM LHUKJIOrpaMMa J0/KHA BKIOYATE B ceDs
B BEIOPAHHOM [0C/IENOBATENBHOCTH BCE OCHOBHBIE M BCIIOMOTATEbHbIE orepaLuy (ne-
PEXOBl) M3rOTOBICHHS W3JICTUS, 4 TAKKE YCNOBHEIE Olepauuy (nepexoas) mis BO3-
MOMHBIX M3MCHEHHH TEXHONIOMHYECKOro MapLIpyTa.

st TOCTpOEHUA LMKITOrPaMME] (YHKIMOHHPOBAHUS CTAHOYHOIO Monynis Heob-
XOJIUMO!

|) mpoaHanu3MpoBaTh KOMMOHOBKY CTAHOYHOTO MOOYTIA U ONPEICIHTh BCE JBH-
KEHUA (TePEX0/bl) HCTIOMHHTENBHBIX YCTPORCTE OCHOBHOTO M BCIOMOIATENbHOIO 000-
PyROBaHus (CTaHKa, poboTa, HAKOMHTEIIA), HEOOXOMUMBIE JUIS BBIMOTHEHMS 3a1aHHOTO
HKNa 00paboTKM JeTau;

2) ONpesieIMTE ¥ COCTABUTH [IEPeYeHb BCEX MEXAHH3MOB OCHOBHOIO H BCIIOMOTa-
TENBHOTO 0DOPYI0BAKHA, YYaCTBYIOWMUX B (DOPMUPOBAHHH 33[aHHOTO LIHKJTA;

3) 3a7aTh MCXOZHBIE MOMOMEHHS HCMOTHUTE/bHBIX YCTPOHCTB MeXaHH3MOB
CTaHka, poboTa, TpaHCIopTepa-HAKOMUTENS H T.J1.

4) COCTABHTL MOC/IEI0BATEILHOCTD JABHKEHHH HCMONHUTENEHbBIX YCTPOHCTB 060-
pyAoBanus (MEXAaHH3MOB) 33 LIMKJI B BHIE TAGIHLIBI;

5) OMpPeJIENUTh BPEM: BLITIONHEHHS KAKIOr0 JABHIKEeHHS t, mo hopmynam:

rae o, 3 = yriibl 0BOpoTa MEXaHH3MOB;
li, hi — nuHelHHble nepeMeleHns MeXaHHIMOB:
Viy @i — COOTBCTCTBEHHO MacNOPTHBIE CKOPOCTH YINIOBOTO H JIMHEHHOrO Mepemele-
HHA MEXaHH3MOB 110 COOTBETCTBYIOLIEH KOOPUHATE
J11si BeinonHeHMs 3a1aHHOrO muKna o6paboTky neTany 3a apa ycTaHosa Heo0xo-
AUMBI CJICAYIOUTHE JIBUAKEHHA (I1EePEX0bl):
|) 3arpy3Ka 3aroToBKM B MHeBMATHYECKHI] IMAaTPOH CTAHKA;

Nuer
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2) obpaboTka neranu Ha TOKAPHOM CTaHKE;

3) nepeMelleHne MaHHIYJIATOPa K TAKTOBOMY CTOJY;

4) nepeMellleHHe TAKTOBOT'O CTOJIA HA OJMH [Ar (HA OJIHY [TO3HIIHIO);

5) 3arpy3ka 3aroToBkKH B cxBaT pofoTa M nepeMelleHHe MaHHITYJIATOpa K TOKap-
HOMY CTaHKY.

3a/1aIMM MCXOQHOE MOIOKEHHE!

a) [lneBmaTHyecKui NaTpPoOH CTaHKA pa3mar;

0) OrpaxneHue OTKPbITO;

B) CynnopT B HYNeBOi MO3HITHH,

r) B marasuHe HHCTPYMEHTOB YCTAHOBJIEH HEOOXOAMMBIH KOMIIEKT HHCTPYMEH-
TOB;

1) Beicora cTona craHka Bblllle YPOBHS PAcloONOKeHHS 3aroTOBOK HA TAKTOBOM
CTONE;

¢) Ochb netanu, 3axkuMaemMas B CXBaTe, N'OPU30HTA/ILHAS,

) Pyka BTSIHyTa W MTOBEpPHYTA K CTAHKY;

3) B cxBare pofoTa HAXOAUTCA 3arOTOBKA;

1) 3arpy3Ka 3aroToBKM B IHEBMATHYECKHIT MATPOH CTAHKA.

JUisi BbINOTHEHHS 3arpy3KH 3aroToBKH podoTyY HEODXOIHMO ClleNaTh clleyIonue
JBHIKEHHUS:

a) BEIJIBUKEHHE PYKH

-

|, — nmuna nepemewienus pyku [P, 1, = 0,5 m.
v, — MacropTHasA CKopocTh nepemetuenus pyku [1P. vy = 0,8 m/c.

0,5
4, = = 0,625,
3
0) 3a%HM 3aroTOBKH B NIATPOHE CTaHKa
-
12
Vo
rae |y — nuHeiiHoe nepeMerieHne Kynadykos natpona. Iy = 20 m.

V1 — IacloprHads CKOpOCTE NEPEMENIEHHA KYIAHKOB [IaTPOHA. VT = 10 Mm/c.

20
p == 2¢
10
Jluet
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B) pa3iuM 3aroToBku cxsatom [1P.
Bpewms pazauma no nacnoprty [P ty3 = 2 c.
r) oreoa pvku [P ot cranka

| — nnuHa nepememenus pyku [IP. | = 0,5 m
v — MIACIIOPTHAA CKOPOCTH 1epeMerienus pyku LIP. v = 0,8 m/c.

f, = ?—; = 0,625¢

¥

2) O6paboTka AeTaneil Ha TOKAPHOM CTAHKE [POHCXOAMT B 2 YCTAHORA.

a) oOpaboTka netaneil Ha TOKAPHOM CTaHKE B | yCTaHOB;
Mexoas u3 gaHHbIX, NONYYEHHBIX U3 TEXHOJOTHYECKOTO NpOoLEcca H3TOTOBIEHHS

AeTany, MPUHAMAEM 3HAYeHHe OIepaTHBHOro BpeMeHH ty) = 300 c.
6) BeiaBHKEeHHE pyKH [P

I, — anuna nepemetienus pyku ITP. 1, = 0,5 m.
Vp — N1aCTIOpPTHAaA CKOpoCTh nepemellienns pyku [1P. v, = 0,8 m/c.

0,5

= 0,625
0.8 C.

=

B) 3akuM 3aroToBkH cxBaToM I 1P.
Bpewms pamxuma o nacnopty TP ta; =2 ¢,
r) pa3»KHM 3arOTOBKH B [1aTPOHE CTAHKA

_4k

Ili -

vy

rae 't — TuHelHoe nepeMelneHte Ky1aukos natposa. ly = 20 Mm.
VT — [ACMOPTHAS CKOPOCTH [IepeMellieHHs Ky 1aukoB natpoHa. vr = 10 mm/c.
20
l,, =—=2c

10

NMucr
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n) otBoa pyku [IP ot cranka

,P

l, — nnuna nepememenns pyxu I1P. 1, = 0,5 M.
Vp — MacNOpTHAA CKOPOCTh Nepemeltenus pyku [P, v, = 0,8 m/c.

0,5
1y =——=0,625
0,8
€) MOBOPOT KHUCTh paku Ha 1807,
o
te = —— ,
W, )

op— yron nosopora [P, o, = 180°.
(Op — MacOpTHAA CKOPOCTH YITIOBOTO Nepememenus [1P. o, = 90 rpan/c.

¥ ) BbIJABUIKEHHE PYKH

I, — nnuna nepemeruenus pyku ITP. 1, = 0,5 m.
Vp — HAcnopTHasA CKOpoCTh nepementienus pyku [P, v, = 0,8 m/c.

{. = f_f
28
Vr
rae Iy — nuHeiHOe nepemerenue KyJlaukoB natpoHa. It = 20 mmM.
VT — MACNOPTHAS CKOPOCTE MEePEMEIEHHA KyIauKoB narpoua. vy = 10 mm/c.
20
10

H) pa3iuM 3aroTOBKH cxpartom [P,
et
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Bpems pazauma no nacmopty [P te = 2 c.
K) otBof pyku IIP ot cranka

[

rEILI'

| = nnuna nepemenienns pyku [1P. 1= 0,5 m.
V — [1acIIOpTHAaA CKOpPOCTh NnepemelneHus pyku [1P, v = 0,8 m/c.

—
i

2 = 0,625,

L]

Ly =

=
[

al) obpaboTka neraneii Ha TOKAPHOM CTAHKE B 2 YCTAHOB;

Mexonst 13 DaHHBIX, MOMYHEHHBIX U3 TEXHOIOTHUECKOTO MPOLECca H3IOTOBICHHS
AeTalnH, NPHHUMAeM 3HaYeHHE ONepaTUBHOIO BpeMeHH t2) = 300 c. >

©1) BeiaBuKeHHe pyku [1P

l, — nnuna nepementenus pyku [P, 1, = 0,5 m.
Vp — [IaCIIOPTHAs CKOpoCTh nepeMernerns pyky [P, v, = 0,8 m/c.

0,5
EZIZ = 0’ = 0,625 C.

o0

Bl ) 3akum 3aroToBKH cxBaToM [P,
Bpems pa3zxuma no nacnopty P ty3 = 2 ¢.
rl) pa3:KHUM 3aroTOBKH B TAaTPOHE CTAHKA

rae It — nunHeitnoe nepemeleHye Kynadkos natposa. ly = 20 mm.

V1 — MACIOPTHAN CKOPOCTh TNepeMeLIeH s KyJIaukoB rarpona. vy = 10 mm/c.
20
tyy =7 =2¢
10

Jlne
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nl)orson pyku [P ot cranka

l,
Iys = ;’ '
P
B) 380KMM 3aroTOBKH cxsatom [1P.
Bpems pasxuma no nacnopry [1P tss =2 ¢
') pa3HM 3ar0TOBKH B THCAX CTaHKA:
t.. = EF
54 =
Vi

rae by — nuHeliHoe nepemenielre ryoku THcos. by = 20 Mm.
Vi — NacropTHas CKOPOCTh MepeMelleHHs Tyoku THeoB, vr = 10 mm/c, 4

20
qu = E = 2('

r) orsoi pyku [IP ot cranka

| — nnuHa nepemertenus pyku [P, 1= 0,4 m.
V — NacnopTHas CKopocThk nepemenienus pyku [P, v = 0,8 m/c

n
o
Il
I
=
LN
L]

MepeMellieHHe MaHUYyIATOPa K TAKTOBOMY CTOJIY,

a)

Bl T

| — paccTosHue Mexay craHkamu. 1= 3,8 M.
V — MMacrmopTHas CKopocTh nepemetnenus pyku [1P. v = 0,8 m/c.

3,8
ty=—=475,
Gl 08 C.

k]

Jluet
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0) BeiBHKeHHE pyku [TP

lp — nimna nepemeitienyus pyku [P, 1, = 0,4 m.
Vp — NacnopTHasA CKOpoCTh nepeMettennd pyku [1P. v, = 0,8 M/c

0,4
{,=—=0,5
62 0,8 C.

B) 3aXHM 3aroToBkH cxeatom [1P.
Bpewms pazxuma no nacnopty [P ts3 =2 ¢
r) pa3KUM 3aroTOBKH B THCaX CTaHKa

rae 1 - aymHa nepemewenus pyku [P, 1 = 0,6 m.
V — [1aCIOpTHas CKopocTh nepemMelenus pyku I1P. v = 0,8 m/c.

Ver

ler — AnuHA nepeMeleHus Ha 0/1HY no3uLuMio. ler = 0,5 M.
Ve — MacnopTHas CKOPOCTh NepeMellieHHs TakTosoro crona. ver = 0,25 M/c

05 _
70,25

2¢,

8) 3arpy3ka 3aroToBKH B cXBaT pobOTa W MepeMelLeHHe MAHUITYIATOpa K TOKap-
HOMY CTaHKy.

Muer
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a) BelABHKEHHE pyKH [P

lp — annna nepemewenus pyku [P, 1, = 0,6 m.
Vp — MACMOPTHAA CKOPOCThL nepememenus pyku [P, v, = 0,8 m/c

0,6
fy = —— = 0,75
| 0,8 C.

0) 3axum 3aroToBku cxeatom [P,
Bpems pasxuma no nacnopty I[P g2 = 2 c.
B) otBOA pykHu I[P ot TakToBOrO CcTONA

| — nnuua nepemenenus pyku [1P. | = 0,6 m.
V — MacnopTHas CKopocTs nepemertenus pyku ITP. v = 0,8 m/c

ty, = O*Z =075

¥

) nepeMelieHHe MaHHITYJIATOpa K TOKApHOMY CTaHKY;

rEd

=

| — paccrogune Mex oy cTankamu. | = 8,125 m.
V — [IAcTopTHas CKOpOCTb nepemetlenns kaperkd [P, v = 0,8 m/c.

8,125
by, = — =10,2¢
g4 0 8

El

O0uiee Bpems LMK

=t +1t, +t,+t,+1 +1, +1, +1
T=525+061775+53+5+185+825+2+13,7=84225¢.
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3.9 PaspaboTka aneKkTpuaecKoii CXeMbl CHCTEMBI aBTOMATHYECKOTO YIIPABIeHAS

Cxema 3/1€KTpUYECKast CTPYKTYPHAS ONpeneNseT OCHOBHBIE ()yHKLUHOHATBHbIE
HacTH M3/eaHs (IMEMEeHTDbl YCTPOHCTBa, (yHKUHOHAIbHBIE TPYIIbl), UX HA3HAYEHHE H
cBAsH. ITocTpoeHHe cXeMbl NOJKHO JaBaTh HArVIsIHOE [IPeCTaBIeHHe O B3auMOeii-
CTBHH BCEX (DYHKIIHOHANLHBIX YacTel U3/1enus.

Bee dynxkumonanbibie yacTi Ha cxeme M300pakalOT B BUe MPAMOYTONbHUKOR
WM yCIIOBHBIX Ipauieckix 0603HaueHMi ¢ yKasaHWeM THTa 3jleMeHTa/yeTpoiicTsa
n/min noxkymenta (ECKJI, TOCT, TY unu crannapr npeanpusitis), Ha OCHOBAHHH KO-
TOpOTO 3TOT DJIEMEHT/yCTPOHCTBO NpHMeHeH. Hanpasnenne xona npoueccos, npowc-
XOAAIUMX B M3/ICJIHKH, 0003HAYAIOT CTPENKaMH Ha THHHAX HX B3aHMOCBA3H.

PaszpaboTanHas MHOIO CTPYKTYpHas cXeMa 31eKTPHYECcKOro 06opy0BaHHs CTa-
HOYHOTO MOJTYJIA (CM, MPHIIOKEHHE ) COASPHHT CIEAYIONIHE dTeMEHTHI:

- Cranok [6K20M3;

— Ipomenunenssiii pobor M40I1.05.01;

— Taktoseri cron CT-450;

— CHcTeMa ynpaBlneHHs MOIyJIeM.

Bee obopynosanue cBa3ano ¢ cHCTeMO# yrnpaBieHus THHHAMH IPAMOH U 0GpaT-
HOH CBS3H.

[psiMas nunms cBA3K npeaHazHaueHa /Ui OTNPABIEHHS YIPABISIONIHX CHIHAIOR
OT CHCTEMBI YIIPaB/IeHHUA K KAKOMY-1100 sneMeHTY. [IpUHHMAN 9TH KOMEHIBI, JIeMEHT
(Hanpumep, poSoT) coBeplaeT oNpeleieHHsle AeHCTBHs (pasrpy3Ka, 3arpy3ka, MOBO-
POT KHCTH PYKH M T.[1.)

bnaropaps nvHuu 00paTHOH CBA3M OTHENBHbIE 31MEMEHTHI (HAlPHMEp, CTAHOK)
MOTYT COODUIATL CHCTEME YIIPABJICHUA O 3aBEPIICHUH WMH ONpejeNeHHbIX 3aaay (3a-
KperieHHe 3aroTOBKH, OKOHYaHHE MexaHn4ecKoi obpaboTku U T.1.)

3.10 Onucanue paboThl CHCTEMEI

CraHOuHBIA MOJy/Ib ABIAETCA MONHOCTHIO ABTOMATH3MPOBAHHLIM MPOHM3BOJI-
CTBOM, T.C. y4acTHe 4eJOBEKa B MPOLECCe NMPOH3BOACTBA MPaKTHYECKH He Tpefyeres.
JaHHOe CBOCTBO AOCTHTAETCS MTYyTEM COBMEILIEHHS BCEX IEMEHTOB CHCTEMBI B €JHHOE
LIE/T0E.

TexHonoruyeckuit npotece HaYHHACTCS ¢ 3arpPy3KH NPOrPaMMBl ONIEPATOPOM B
CHCTEMY yrpasieHus MoayaeM. [locie sToro Bee aieMeHTBI CHCTEMBI TIOJIEHKAT 11PO-
BEPKe Ha IOTOBHOCTbH K DKCIUIyaTallMH, T.e. HATHYHE HeOOXOJHMOro KOJHYEeCTBa HH-
CTPYMEHTA B MarasHHax CTAHKOB, COOTBETCTBHS 3aXBaTHOTO YCTpoiicTea poboTta H H3-
roTaBaMBaeMOH JeTanu, HaJIMYHMs 3ar0TOBOK HA TAKTOBOM CTOJIE M T.J. Ta-
KuM 00pa3oM, yOeMBIIHCh B TOTOBHOCTH CHCTEMBI K paboTe, MOKHO OTAaBaTh KOMaH-
Ay o sanycke cucteMsl. Cneys anropuTMy IpOrpamMmbl, NPOMBILLIEHHEIH POGOT BbI-
ABMTaeT "pyKy" M 3axBaTbiBaeT 3arotoBKy. [Totom "pyka" BTAruBaeTcs, M MaHUIYJIATOP
OCYHIECTBIIAET IBUIKEHHE K TOKAPHOMY CTaHKY. OCTaHOBUBILKUCEH B ONpeeeHHOM ToY-
Ke, "pyka" poboTa BMECTe ¢ 3arOTOBKOH BBIIBHIAETCS [0 MEPECEYEHHS ¢ OCHIO IIEHTPOB
craHka. Jlanee MpoOMCXOMT 3aKperseHHe 3ar0TOBKH B MHEBMAaTHYECKOM NATPOHE TO-
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KapHOro craHka. Y0enMBIIHCH, 4TO 3ar0TOBKA 3aXKAaTa, CHCTeMa YIPaBIACHUs OTIPaBIIs-
€T CHTHAIl IPOMBILLICHHOMY poDOTY oAHATS "pyKy", Npe BapHTeNbHO pasxas CXBar.

[Ipoucxoant mexanndeckas o6paboTka geTamy, 10 MOArOTOBIEHHOM 3apaHee
[porpaMme, ¢ oHoH croponsl. Ho Heo6xoanmo ee o6pabotarts u ¢ npyroii. Jlna aroro
"pyka" BHOBb BBIJIBUraeTCs W 3aXBAThIBAET 3arotoBky. [latpon pasxumaercs, n "pyka"
BTArUBaeTcA. bnarogaps KoHCTpyKuuHu KHCTH "pykn”, CYLIECTBYET BO3MOKHOCTh Nepe-
BEpHYTE feTane Ha 180 B ropusontansHoM Hanpasienun. [lanee uuki MIOBTOPSHETCS,
HO 00paboTKa IHCKA IIPOHMCXOANT YHKeE, ¢ IPYTOH CTOPOHBI.

3aKoHYMB TOKapHYI0 06paboTKy, MaHHITYIATOP [epeMellaeTCs TAKTOBOMY CTOIY.
3ateM "pyKa" BBIIBHIaeTCA W yCTaHaBIHBAET FOTOBYIO AETATD Ha [ACTHHY TaKTOBOI'O
cTona. Yéemusiumce, uto "pyka" pobota nmoanaTa, cHeTema YIpaBIeHHA MOCHIIAET CHI-
HAJl O NepeMeIleHHM KOHBeHEepa TaKTOBOrO CTONA HA OJIHY MO3HLMI0. MK 3aBEpLUEH.

Beisoas! no pasgeny TpH:

B nannom paspene 6wl npoussesen pacyer cTaHOUHOrO Moayig. Cosznannas
OIoK-cXeMa [03BOJIH/IA NOHATh OCHOBHBIE [BHKEHHS poboTa u apyrue MaHHIyIAUHH
obopynosanus. Ha ee ocnose Takske 6pint paspaGoran aIrOpuT™ padoTsl Moayis, Gna-
rozapsi KOTopoMy OyIeT BO3SMOKHBIM CO3/laHHe YIIPaBIAoweil NPOTPaMMBI,

Crnemyromum stanom Geuta BeibpaHa cxema 3arpy3kH CTaHkoB. Yrobel cosep-
IIATE 3arpy3Ky 5TOrO CTaHKa AETalAMH, NPOMBILUIEHHOMY poBOTY NMPHAETCA BBINOJ-
HHUTE Ka4aTelbHOE JABHKEHHE "pYKH" M NIOBOPOT KUCTH Ha 90°.

Beibpannas KOHCTPYKINS 3aXBaTHOrO YeTpoiicTBa paccyHuTaHa Ha Bec 1o 40 kr u
3axsaTr AeTanM auameTpom mo 150 MM, 4TO BIOJHE MOJAXOIUT N JeTaTH "Jluck Top-
MO3HOMH".

B kadecTBe 3arpy304HO-HAKOMHTENLHOTO YCTPOICTBA GBI BbIOpaH TAKTOBLIH
cron CT-450, kotopsriit cnocoGeH BbiiepKUBATE BCE TeTam, a pasMep IIacTHH COOT-
BETCTBYET AMAMETDPY JAETAJIH.

Harnsnnoe npencrasnenne o pasmepax u pabote Mojayna nact paspabotanHas
MIaHUPOBKA, C YKasaHueM rabapuTHBIX pasMepos.

biaronapsa cosnanHol wuknorpamMMe paGoThl CTAHOYHOIO MO/l MOXKHO TOJTY-
HHTh MPE/CTABIEHHE O MOCIEe/I0BATENBHOCTH IBHKEHHI U 3aTpaTax BpeMeHH.

CrpykTypHas s/iekTpuyeckas cXema 1103BOMHT TOHATE CTIOCO6 ynpaBieHus naH-
HBIM MOJIYJIEM.

B saBepuieHny pasjena MpHBoauTes nogpoOHOE ONMHcaHHe paboTel CHCTEMBI, H
BCe HEODX0/IMMOE MOSACHEHHE.

Jner
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4 BE30INACHOCTB KU3HEJEATEJIBHOCTH

4.1 Obecneuenue GezonacHbiX yCIOBHI Tpy/la HA aBTOMATH3HPOBAHHOM YHaCTKE

CrpoeKTHPOBAHHBIH ABTOMATHIMPOBAHHBIH Y4aCTOK, [UIAHUPOBKA 000pYA0BaHHA
Ha ydacTKe, POU3BOJACTBEHHOE 31aHHE 1leXa, JOJUKHBI YIOBIETBOPATE OCHOBHBEIM HOP-
mam Ge30macHoll opraHu3aiiy Tpyaa, TaKue Kak OpraHu3allHOHHO-TEXHHYECKHE, Cailu-
TapHO-THIHEHHYECKHE, COIMATBHO-IKOHOMHYeCKue. Jlid YCTIeIHOro peILeHHs BOTIPo-
COB OXpaHBl TPYAa HEOOXOAUMO BBINOTHEHHE C/IEIYHOIIHX MEPONPHATHH:

— coOMaeHUe caHUTapHbIX HOPM;

— 3aIUTA OT MEXAHMYECKOI'0 TPABMHPOBaHHA]

— 31eKTpobe301acHOCTb Y4acTKa,;

— no#apode30NacHOCTh yYacTKa.

[Tpon3BOACTBEHHAA CAHUTAPHS TIPOEKTHPYEMOrO Y4acTKa fABIACTCA BaAHEHILIHM
MEPOTIPHATHEM CHHIKEHHA BPEIHBIX (hakTOpOB, BO3AEHCTBYIONIMX Ha 4YeioBeka. [aKH-
MH (AKTOPaMH Ha Y4acTKe ABJIAKOTCA:

— LIYMBI MEXaHUYECKOr0 NPOHCXOKACHH,

— NpoM3BOACTBEeHHAaA BHOpaLUs

(DakTOphl, BHI3BIBAIOIIHE LIYMbI MEXaHHYECKOTO TPOHCXOKAEHHS, CIEAYIOLIHE:
MHEpPLMOHHbIE BO3MYIIAIOIIME CHIIbI, BOZHHKAIOUIME BCIJCTBHE JBHAKCHUA neranei
MEXaHM3Ma ¢ MepeMeHHBIMH YCKOPEHMAMH, a8 TaKKe MCTOYHHKaMH [IyMa, NPOHCXO0K-
JIeHHe KOTOPOrO HECBA3aHO HENOCPEJCTBEHHO C TeXHOJIOTHYECKHMH OTepalHAMH, Bbl-
TTOIHSEMBIME METAITOPEKYLIMM 000pYy10BaHHEM, ABMISAIOTCA, MPEKIE BCETO, NMOILIHII-
HUKH KaueHus M 3yOuarble nepegadud. s yMEHBIIEHHA MEXAHHHECKOTO llyma HeoD-
XOJMMO CBOEBPEMEHHO TPOM3BOJHTE PEMOHT 00OpY/0BaHMA, NPUMEHATH MPHHYLH-
TeNbHOE CMa3blBaHHEe TPYIIMXCs TOBEPXHOCTEH.

Ins ramedus oOuledl BUOpalMH HMCTOJNB3YIOT YCTAHOBKY METAIIOPEKYLIETO
oGopynosanns Ha GyHaament. Maccy dynaamenTa nmoadMpaT TaKkuM 00paszom, 4To-
6Bl aMIIMTY/Ia KojleGanuii nojouBel (yHIaMeHTa HE NPEeBLIILIAo 0,1-0,2 mm. [Ina ra-
ieHns BUOPAIMK BbI3BIBACMYIO MEpeMelleHNeM BAaroHETKH ¢ NETaNiAMHU 10 peIbCaM
HCTIONB3YIOT BHOpOracslllie MaTepHalibl, KOTOPBIS YKIIAJBIBAIOT 0/l Pe/bChl, HANpPH-
Mep, PE3HHOBBIE TPOKJIA/IKA MM IIPOKII/IKU M3 BOHIIOK.

Taksxe HeoOX0IMMO BBITOJHATE OPraHH3alMOHHBIE MEPOIIPHATHS:

— KOHTPOJIB 33 MOHTakKOM 00OPYA0BaHNA,

— CBOEBPEMEHHOE M KayeCTBEHHOE BBIMOJHEHHE [IaHOBO-NPeIynpe/MTEIbHbIX
PEMOHTOB H TEXHHYECKOro oBCyKHBaHHS;

— BBINOJTHEHME [TPaBHI IKCIITyaTalWH MalllkH.

OnuuM W3 HeoOXOAMMBIX YCIOBMH 3[10pOBOI0 H BBICOKOIPOM3BOAHTEIBHOTO
TpyAa siBnserTca obecneycHHe CaHMTapHbIX HOPM BO3AYIIHON cpeabl B padoueil 30He
ToMelleHnH, a TakKe OTOIJIeHHe PON3BOJACTBEHHOTO Y4acTKa B XON0AHOE BPEMA FOJa.

Jis aHHOrO TMPOU3BOJCTBEHHOTO yYacTKa NpelyCMaTpHBAcTCA €CTECTBEHHAN
BEHTHILILIMA, KOTOpash MoJKeT OBITh OpPraHW30BaHHAA M HEOPraHW30BaHHAA. Heoprann-
30BAHHAN BEHTHJISIHA — [IOCTYIUIEHHE YUCTOrO BO3OYXA, & TaKke yAa/ICHHE 3aIpA3SHEH-
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HOI'O NPOMCXOJMUT Yepes HeIUIOTHOCTH, OKHE, GOPTOUYKH, CHelUaibHble POeMbl 31aHu:
yuacTka. Opranu3oBaHHas ecTecTBeHHas BeHTHIIALUA OCYIECTBIACTCA adpariie.

Llene oTomyieHHs yyacTKa — NOAAEpKaHHE B HEM 33/ 1aHHOM TeMIIepaTypbl BO3Y
X4 IPH MCMONB30BAHUH CHCTEMEI BOJASHOTO OTOIUIEHHS, KaK HanOonee 3 dekTHBHOM
CAHUTAPHO-TUIHEHHYECKOM OTHOUIeHHH. [IpuMensercs cucTemMa ¢ HarpeBOoM BOJBL I
100°C. B xauectse nobyauTtened IBHKEHHS BOJbI HCIIONB3YIOT BOIAHBIE HAacoCkl. Bo
B CHCTEMY OTOILIEHHS rogaeTrcs MH00 OoT COOCTBEHHOH KOTENBHOH NpeAnpusaTis, Jube
OT rOpOJICKOH KOTENbLHOM.

[IpaBUABHO CHPOEKTHPOBAHHOE M BBINOJHEHHOE OCBELICHHE HA NPeANpHATHI
obecrieurBaeT BO3MOXKHOCTE HOPMANBHOI TIPOM3BOACTBEHHOH HeaTensHocTH, O
OCBELLECHHS B 3HAYWTELHOA CTEIEeHH 3aBUCAT: COXPAaHHOCTE 3peHus paboTHUKE, COCTO
SIHHE ero LUeHTPalsHOH HepBHOH cHCTeMBl, DE30MacCHOCTE Ha MPOU3BOACTBE, ITPOH3BO
JUTEeNLHOCTE TPYJa ¥ KauecTBO BhINYCKAaeMoii npoaykuuu, [1pu ocBelieHHl Nponu3BoL
CTBEHHOI'0 Y4acTKa HeoOXOQMMO MCIOIb30BATH COBMELEHHOE OCBElIgHHEe, NPH KOTO
pPOM €CTeCTBEHHOE OCBELUEHHE JONONHACTCH HCKYCCTBEHHBIM. EcTectBeHHoe ocBellle
HHE TIPHMEHACTCS BepxHee, OCYLIECTBAAeMOe Yepes adpalloHHble GOoHAPH U NPOEMBI |
nepekpblTHax. MCKyccTBEHHOE OCBElIEHHE PEKOMEHAYETCS IPHMEHSTE KOMOHHHPO:
BaHHBIM, KOI'/1a K 00lIeMy OCBEIIEHHIO 100aBIfeTCAd MECTHOE, KOHLIEHTPHPYIOLLHE CBE:
TOBOH MOTOK HemocpeJcTBeHHO Ha pabouux mectax. Ilo QyHKUHOHANBEHOMY HasHa4e
HMIO MCKYCCTBEHHOE OCBEUIeHHE, NPUMEeHsAeMOe Ha y4acTke JOMKHO ObiTe pabouee
aBapHHHOE 3BAKyallHOHHOE.

PaGouee oceemenne o0sA3aTelIbHO HA BCEM y4acTKe s obecnedeHus HoOpMallb
HOH paboTel, Npoxoja Aoael U ABHKeHUA TpaHcnopta. HopMel pabouero ocserueHus
IOJIHBI COOTBETCTROBATE 00UINM HOpMaTHEaM uckyccTsenHoro ocserenus CHull IT -
32-80 (EcTecTBeHHOE M HCKYCCTBEHHOE OCBELLEHHE ).

ABapuiiHOoe OCBEILEHHUE YCTPauBaloT JUsl IPpOJ0KEeHHs paboTel B TEX Cay4anx
KOT'[la BHE3aMmHoe OTKJIIoUeHHe pabodero ocBellleHu (IIPH aBapHH) U CBA3AHHOE C 3THM
HapylIeHHe HOPMalbHOro 00CTyKHBAaHHA 000pYA0BaHHS MOTYT BbI3BATh B3PhIB, I10KA]
M JUTHTEIBHOE HAPYIIEHHE TeXHOJ0IHYeCKoro 00C/Iy KHBAHKS NIPH aBaPHHHOM PEeIKHME
NOJDKHA COCTaBnATE 5% OCBelIeHHOCTH, HOPMUpPYeMOil 115 pabouero oCBEIEHHS TIPE
cucreMe 00I1Iero OCBeIIeH s, TIPH cucTeMe KOMOMHHPOBAHHOTO OCBEIEHHS.

DBaKyallHOHHOE OCBELIeHHE ClIe/AYeT IPeAyCMATPUBATh JUIS IBAKyallud JIH0JIEE
M3 NOMEUICHHAH NPH aBapHiHOM OTKJIOYeHHH pado4ero ocBelleH s B MECTax, ONacHb
U mpoxoja Jojeil. DBaKyallMOHHOE OCBelleHHe JO/UKHO oDecrneyuBaTh OCBEILEH:
gocts 0,5 nk. Jlis aBapMHHOTO M 23BaKyallHOHHOIO OCBELIEHHMS ClIefyeT IPHMEHSTE
TOJIBKO JIAMITb] HAKATHBAHHA H TIOMHHECIIEHTHBIE,

Jlig 3alllMTEl OT MEXaHWUYEeCKOro TPaBMHPOBAHHA HA YYacTKE MPHMEHAIOTCS
NpeAoXpaHuTeTbHBIe 3aUIMTHLIE CPeJICTBA U OTpaIHTeNbHbIE yeTpolcTra. [Ipenoxpany:
TeNBHBIE 3AlMTHRIC CPE/ICTBA IIPe/IHA3HAYeHb!l 111 aBTOMaTH4eCKOro OTKIIIOYeHHs ar
peraTtoB W MallMH NPH OTKJOHEHHH Kakoro - nHdo napamerpa, XapaKTepH3yHOLIEro pe:
KUM paboTtel 00opyI0BaHN, 3a NIpeeNbl JOMyCTUMBIX 3HadeHHi. TakuMm oOpaszom, mpr
aBAPHIHBIX pesknuMax (yBeJIHYEeHHH JIaBIeHHA, TEMIEPATyphl, pabo4nX CKOPOCTEH, CH.
JBl TOKA, KPYTALIMX MOMEHTOB) HCKJIFOYAEeTCA BO3MOJKHOCTH B3PBIBOB, IOJIOMOK, BOC
muameHennii. OrpagMTe/bHble YCTPOHCTBA HEOOXOAHUMDI JUIs NPEeNsATCTBOBAHHUA Tora:
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JIaHHsl YeJ0BEKa B OMACHBIE 30HBl YYaCTKa, TAKHE KaK 30HA [IEPEMELLIEHNUS BAOHETKH C
neTajlaMH M 3aroToBkamu. [IpMMeHeHHe TOMHOTO CTALMOHAPHOINO OrpaAeHHS 11
pacnpefeuTeNbHBIX YCTPOHCTE ekTpoobopytopanus yyactka pabotaiolero rnoj
BBICOKHM JIaB/IEHHEM.

JUs moBbIILIEHHSA IEKTPOOE30NacHOCTH y4acTKa HeoOXOAMMO MPHMEHEHHE CH-
CTEM 3AUMTHOrO OTKIFOYEHHS, 3allHTHOIO 3a3eMJIEHHsA, NPHUMEHEHHE H3OJIHPYIOLIHX
CpeacTB /Uls TOKOBeAyIMX 4acTeii o0opynoBaHu, 3HaKoB 0€30MacHOCTH, Npeaynpean-
TeJIbHBIX I/IaKATOB M HaIITHCEH.

Bee paboter 1o pemoHTy, TexHHYeCKOMY OOCITYIKUBAHHIO, PEryJIHpPOBKH,
HACTPOHKH 0DOpYIOBaHHUS, a TAKIKE €r0 OYHUCTKH JAO/IKHEI [IPOU3BOJHTECA TPH OTKIIHO-
YEHHOM IHUTAHHUH W U1 3TOr0 JIOJDKHO BBLIENSTHCA CIIELIHA/IbHOE BpeMsH,

Knacc nokapHoH omacHOCTH y4dacTka cOOTBeTCTBYeT knaccy (E) — noxaper cea-
3aHHBIE C FTOPEHHEM DIeKTPOYCTAHOBOK. KaTteropus nomelieHus y4acTka COOTBETCTBY-
et kareropuu (/1) — 310 npou3BoAcTBa, B KOTOPbIX 00pabdaThIBAIOTCS HErOPHYUE MaTe-
pHaBI B XONOJHOM cocTOAHMH. Mcxoada M3 3THX JaHHBIX Y49acTOK HeoOXOJMMO OcHa-
CTHTh TEPeABHKHBIMH W PYYHBIMH OTHETYLIHTENSIMH, a TakkKe MoapHbIMH LMTaMH
(LLII-E). Jlnga maHHBIX yCIOBHH HEOOXOIMMO MPHUMEHSTH MOPOUIKOBBIE, VIJIEKHCIIOT-
HBlE, XJTaJOHOBBIE OrHeTymMTend. [IpuMenenne aBToMaTHUeCcKuX cpeacts obHapyie-
HUS TIOKAPOB ABIACTCH OJHMM M3 OCHOBHBIX YCHOBHI obecrieyeHue noskapHoil 6es-
OTMAacHOCTH HA Y4HACTKe TaK KAk IT03BOJIAET OINOBEeCTHThL JASKYPHBIH MepcoHal o noxape
M MECTE er0 BO3ZHHUKHOBEeHHs. TakUMH cpelcTBaMK sABJAIOTCS M3BELIATEIH KOMOHHHMpPO-
BAHHOT'O THIIA pearHpylouiue Ha Terno,

4.2 PacyeT HeoOX0QUMOro Bo3/1yXo00MeHa

B npoexTHpyeMomM NpOH3BOACTBEHHOM ITOMEIIEHHH BO3AYX 3aIrpA3HAeTCA [10CTO-
poHHHMH npuMecaMi: ucenapenne COXK, npuMenseMsle [pH MexaHnyeckon obpaboTrke
JieTajiei, Nblb, BeIAensemMas npu yOopke NoMeLleH s H JABHIKEHHA JTI0IeH, H30bITOUHOE
TeIuo.

DTH BBIJIC/ICHUA CO3al0T HeDIaronpusITHeIE YCIOBUA 1A pabOTAOWHX H MOIYT
CTaTh IPUYKMHOH 3aboneBanus.

B npou3BOACTBEHHOM TMOMELIEHHM 1ieXa YCTpoeHa KOMOMHHpOBaHHAA CHCTEMa
BEHTHMISIIIMK, T.€. €CTEeCTBEHHas M MCKYCCTBeHHas (MexaHuwdeckasn). Ecrecrsen-
Has BEHTHISALHA co3aaeT HeoOX0AMMBbIA BO31yX000MEH 3a CYET pasHOCTH IJIOTHOCTEH
BO3/1yXa, KOTOPBEIH HAaXOAMTCA BHYTPH IOMELIEHH:, H Dojlee XOMOMHOrO BO3lyXa CHa-
pyd. B moMelleHHn npuUMeHseTcs opraHu3oBaHHas OecKaHallbHas eCTeCTBeHHas BeH-
THIISIHMA (@dpalis), TaKk Kak OHa peKoMeHAyeTcs B NoMemeHHAX OGonbiioro obbema.
BeHTHIAIHS OCYIECTBIASTCS [IPH MOMOILH QpaMyT (MOCTYIIEHHEe BO3AYXa) U BBITAM-
HBIX (poHapel (BbIBOO Bo3ayxa). IIpeHMylIeCTBOM MEXaHHYECKOH BEHTHIIALMH MOMKHO
CYHMTATE TO, YTO BO3JYXO000MEH OCYIIECTBIAETCHA HE3aBUCHMMO OT BHELIHHX METEOpOJIO-
HYMECKHX YCIIOBHI, a 3a CHET Hamopa BO3/yXa, CO3/laBaeMOTO BEHTHJIATOPaMH; BO3/1YX
B 3MMHEE BpeMs rojla NoJorpesaercs, B IeTHee — OX/Ia/1aeTCa H KpOMe TOr0 O4MIIAeT-
¢A OT 3arps3HeHri (MBUTH, BpeJHBIX NapoB U rasos). B JlaHHOM MpoeKTHpyeMOM MoMe-
MIEHHUH [PUMEHAETCA MPHTOYHAsA MeXaHHYeCKas BEHTHIISALHA, KOTOpas MPOM3BOIUT 3a-
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Dop BO3AyXa 4depe3 BO3/yx03a00pHOE YCTpOHCTBO, 3aTeM BO3AYX MPOXOJHT 4Yepes Ka-
nopudep, rae Bo3ayx HarpeBaeTcs M YBIDKHAETCH U BEHTUJISTOPOM [0/4eTcs Mo BO3-
JyXOIpOBO/JaM B MTOMEIIEHUE Yepes HACaJIKH Ul PeryJIMpOBKH MPUTOKA BO3ayXa, 3a-
IPA3HEHHBIH BO3IYX BBITECHACTCA Yepes3 ABEPH, OKHA, (DOHAPH, LLIE/H.

B xomoaHslil nepro roja 3faHie Lexa OTarniuBaeTcs napoBeIM OTONIIEHHEM, a Y
BX0/1a B 3laHne obopynoBanel TaMOypPEI H BO3/IYLIHbIE TEIIOBbIE 3ABECHL.

1) Onpenenenve HeobxoauMoro Bo3ayxooOmeHa B ITOMEIEHHH 3aBHCHT OT YHC-
na HAXOIAIHXCHA B HEM JIHOJIEH,

Heobxonumetii Bo31yx000MeH B MOMELICHHH 38BUCHT OT YHC/IA HAXOMAUIHXCS B
HeM Jojel L, M*/4, onpezenserca no gopmye

L=n-L,

rie L — HeoBXoHMbIi BO3yX000MEH B MOMEILEHHH, M-/,
n — YUCJI0 JHAeH B TOMelleHHH, n=22; .
L' — pacxon Bo3ayxa Ha | 4enoBeka B 3aBHCHMOCTH OT ofbema (V) rmomereHus,
M3/,
B npoektupyeMoM NOMELIEHHWH UMEETCH €CTEeCTBeHHAs BeHTHIAIHSA, Ha OTHOTO
pabouero npuxomautcs 314 M7 nomeluenus, T.e. pacxol Bosayxa Ha 1 uenoseka Gyner
He meHee 20 m/u,

L=22-20 =440 5/

2) Onpeznenenne HeoOGXOAMMOTO BO3AyX00OMeHa 1O BLIAEIEHMIO BPEAHBIX Be-
mects L, M*/u, onpenensercs no dopmy.ie
G
L=
g —4pp

rae G — KOJIMHMeCTBO BPEIAHbLIX BEIECTB, BbIACIAEMbIX B IOMELLEHHH. MI/4;

qg, qrp — KOHLEHTPALMS BPE/HBIX BELIECTB B BBITAXKHOM H NMPUTOYHOM BO3JIYXE CO-
OTBETCTBEHHO, Mr/M°. KOHLIeHTpaLHS BpeAHBIX BELIECTB B BHITSYKHOM BO3JyXE NMPHHH-
MaeTcs B 3 pasa DoJblle yeM cpejiHe B3BellMBaeMasl KOHLEHTPAllusd BpeIHBIX BEeleCTB
K, T.e. gz = 18 mr/n’. KoHueHTpalMs Bpe/IHbIX BELLECTB B IPUTOYHOM BO3/IyXe JA0IKHA
OBITE MHHMMANIBHOM M He JoyKHa npesbiitath 30 % oT npenenbHo J0NyCTHMOH KOH-
uentpauun (I1JIK) B Bo3ayxe paboueii 3oubl, T.¢. qrp = 1,8 Mr/ar’.

Benwunny G MOKHO onpeaenuTs 10 IMIIHPUIecKoil Gopmyie

G=u-B-K,

rae ¢ — KoaQHUIHEeHT HeopraHH30BaHHOIO BO3AYX000MeHa B NOMEIIEHHH, 00BIYHO
MpUMeHAEMBINH — 2;
B — 00beM nomeruenus, B=6912 m°;

Jluer
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K — cpesnHe B3BellieHHas KOHIIEHTPALHMA BPEIHBIX BEIECTB B IIOMEIIEHNUH, IPHHHU-
MaeM CojiepKaHHe B BO3AyXe KapOuaa KkpeMHus — 6 MM,

G=2-69126=82944 y1/y
82944
L=——

= 35120
18-18 3

M™/Y.

3) Onpenenenne HeoOX0TUMOTO BO3AYX000MeHa o W30BITKAM Terna.
HeobxomuMbii Bo3ayxoobmen no usbeitkam Temna Lo, mM3/4, onpegensercs no

thopmye
L=— ,
C-p- ("’ e 55-'.1;)
rae Q — u3bbITOMHOE TEITo, BEIAENAeMOe B MoMelleHnH, Jk/u;

C — ynenbHas BecOBas TEMJIOEMKOCTE BO3avxa, pasHasa 1004 Jhx/kr;

p — IUIOTHOCTE BO3ayxa, paBuas 1,1 kr/m3;
Fb[mu l}'h -

TeEMIIEPATYpa NPHTOYHOIO, TEeMIICparypd YXOI4Iero U3 moMeleHus BO3-
Ayxd COOTBCTCTBCHHO, °C.

Temneparypa Bozjtyxa, yaanseMoro u3 nomeutenus t,.,°C onpegensercs
Mo 3MIApHYECKOH popmyne

tyo=tsp +At-(H - 2),

rae tsp — TEMIepaTypa Bo3ayxa B paboueii one, t3P=21°C,
At — TpaiHeHT TeMIIepaTyphl 110 BeICOTE IoMenleHus (o1 1 go 5 °C),

H — paccrosinve oT nona o HeHTpa BRITAKHBIX MpoemoB, H=8um;
2 — BeicOTa paboUeil 30HbBI, M.

foo=2145-(8=2)=51,

Cs

4) Onpepenenye TeM0H30BITKOB B IOMELIEHHH
TenmoBelaeneHne OT NHOAEH

KoinuectBo TEITa, BRLOCITACMOTO YC/IOBEKOM QJ’[[-DI_[Eﬁ, )I_I}K, 3aBHCHT OT €TI0 [1}1‘[-

3MYECKOH HArpy3KH M OT TEMIIEPaTypPsl BO3AyXa B MOMEIEHHH Qponen=732550 k.
TennosslieneHHe OT CTAHKOB

KonuuecTBo Tenna, BeifeasemMoro ot ctaukoB Qcrankos, /Ix, onpenensercs no
bopmyne

Qc'rrm;.‘.‘c{)s: 860 ’ hllr.-_.:' ) [;';'] ' @1 ’ r.‘oﬁ ’ ‘?94 ¥
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rae 860 — TennoBoi 3KBHBAJICHT;

Ny — HOMHHANIbHAA MOIIIHOCTE, pacxoayemas cTankamu, 214.8 kBt

b1 — k02pPULMEHT HCIIONB30BaHNA MOLIHOCTH (06BIMHO MpuHEMMatoT ¢l ot 0,7 10
0,9;

¢z — koo punmenT 3arpysku (00buH0 npuHUMaloT $2 ot 0,5 10 0,8;

G; — KOOPPHUMEHT OAHOBPEMEHHOCTH paboTsl (00bIvHO npuauMaoT ¢3 ot 0,5 g0
1,0;

¢4 — KoahduImenT accHMWIALIUMH Tenia BO3/YXOM, YVIHUTBIBAOILMI, KaKasd 4acToTa
TeIla 3aTpayNBaeMOi MEeXaHUIEeCKOH IHeprueli nepejaeTces B BUAE TEILIA BO3LyXa I10-
MelleHus (konebuercs ot 0,1 no 1);

Jl1s onpenienieHns TEIUIOBLIIENSHHH B MEXaHHYECKHX H MeXaHOCOOPOUHBIX lie-

Xax OPHeHTHPOBOYHO ¢4 = 0,25,

Qc‘rrru.w.l.'rm': 860 ) 2 14!8 ' 0:—? : 0:8 ’ 015 : U}ES = ]2930;9}1}1{

KonuvecTBo Tena, BLIIENAEMOTo B IOMEIIEHHH HArPEThIM MaTepHaloMm Qi smareps
Jlx, onpenensercs no gopmyie

Qu..nauu’p: GH ' C ' [IH(N - IA‘)‘

rae Gy — Bec maTepuana,b,6 Kr;
C — cpenuss TenoeMKocTh MaTepuana, 480,6 [k
thay — Ha4aJIbHas TeMrnepatypa, 18°C;
ty — KOHeyHas Temneparypa,30°C.

Q.-r..umm’p= 6!6 ’ 48036 ‘ (30 - ]8) - 38063,52 r.[[}K
Tennoseigenenus oT HCTOYHHKOB HCKYCCTBEHHOTO OCBELUECHHA

M30bITKH Temna B MOMELIEHHH OT HCTOYHHUKOB CBeTa Quercn., K, MOXKHO Onpe-
JEeNTUTH W3 BbIPAKEHHs

Qin’t?ﬁ.fﬁ'.: 860 ' ‘.'lﬁ,'rz ?

rae Ny - 2560 kBt (npumepno 32 namnst JIB-80) — cymmapnas norpebisemas Moir-
HOCTE OCBCIIICHHA.

Qemca = 8602560 = 2201600

HpaI{TH‘ﬂIECKH IMMPHHHMAETCA, YTO BCA MONIHOCTE HCTOUHHKA CBETA MNCPEXOJMT B
TEILTO.

Hner
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Q.. =15710584 — 9768000 = 5942584

59425844
1040 -1,1-(51-21)

ok

= 19154? MS."II"I

MCI’IUIIhT}}"ﬂ pacHeTHOE 3Ha4YEeHHE, 110 A3poJMHaAMHY€CKHM XapaKTepHCTHKAM oja-
6HDBETCH BEHTHTALIMOHHAA YCTAHOBKA.

4.3 MeponpusaThs 110 YMEHBIICHWIO NOCIEACTBHI 3eMIeTpsICeHUH

JeMIeTpsiceHHs — MOI3eMHbIE TONYKM M KoneDaHus NOBEPXHOCTH 3emiH, Bbl-
3BaHHBIE €CTECTBEHHBIMH NPUYHHAMH (riaBHbiM 00pa3oM TEKTOHHYECKHMH IpoLecca-
MH) MJIM HCKYCCTBEHHBIMH IIporeccaMy (B3pBIBBI, 3aM10JIHEHHE BOJOXPAHHIIAIL, 00-
pYIIEHHEM [OJ3EMHBIX [0JIOCTEH TOPHBIX BeIpaboTok). Ilo paspyliMTe/lLHBIM
NEHCTBHAM 3eMIIETPACEHHA HE UMEIOT ce0e PaBHBIX CPe/IM CTHXMIAHBIX OencTBuil,

OrnacHbie TTOCIeACTBHS 3eMIIETPICEHMH pas3feNaroTca Ha NMPHPOAHbIE W CBA3aH-
HBIE C JeATE/bHOCTEIO YenoBeka. K npupoaHBIM MOCAeACTBUAM OTHOCATCA: COTPACEHHS
pYHTa, HADYLICHHS IPYHTa (TPeLIUHbl U CMEIIEHHA), OMON3HHU, JIABHHEL, CCIH, Pasiku-
JKEHHEe IPYHTA, OCeJaHus, IyHaMM, CEHIIIH.

K mociaeAcTBUAM 3EMISTPSCCHUH, CBA3AHHBIX C JICATEIBHOCTRIO Y€10BEKa, OTHO-
CATCA:

— Paspymienue win o0pyLIeHKHe 3aHHH, MOCTOB W APYTHX COOpPYIKEHHH,
HaBoaHeHHs IIPY [IPOPBIBAaX MIOTHH W BOJONPOBOAOB;

— Ilosxapsl npu NOBPeXIeHUX HEMTEXPAHHIIHLL U PasphiBaxX ra3olpoBO/OB;

— TloBpesKieHHe TPAHCIIOPTHBIX CPEJICTB, KOMMYHHKaUKH, THHHI JHEPro H

— BofocHaGKeHUs, a TAKKE KAHATH3ALHOHHBIX TPYO;

— PajguoakTUBHBIE YTEYKH TIPH MOBPEX/IEHHH AICPHBIX PeakTOPOB.

[lpenynpexnenne HacelneHHs 00 yrpose 3eMIeTPACEHMS AB/ISETCA BechbMa 3a-
TPYAHHTENBHBIM, TAK KAK TOYHO MPEACKA3aTh €ro MeCTO H BPeMs [0Ka HEBO3MOKHO.
OnHaKo 3HAHME KOCBEHHBIX [PH3HAKOB €ro MpuOIMKEeHHS MOKET NOMOYb MNEPEXHTE
NAHHYIO CUTYALMIO ¢ HAWMEHBLIMMA MOTepsaMH, K TakuM NPH3HAKAM OTHOCATCA: Dec-
NPUYUHHOE, Ha MEPBbIi B3TILA, 6ecoKOICTBO NTHIL M JOMAIIHIX KUBOTHEIX (0co0eH:-
HO 9TO 3aMETHO HOUBIO), @ TAKXKE MAcCOBBIH HCXOJI M3 MeCT OOMTaHWS MPECMBIKAO-
MXcs. 3UMOM AIIEpUIIBI U 3MEH B NPEIYYBCTBHM ONACHOCTH BBIMOM3AIOT JAKE Ha
CHET.

PaccMOTpUM JIiICTBHS COTPYAHHKOB MPEANPHATHA MPH 3CMICTPACCHHH I3
YMEHBIIeHUs NTOTEPb.

Jlns npuBsedeHns BHUMaHHA B DKCTPCHHBIX CIIYyHaAx nepeil nepenauel HHOOP-
MaIli} BKJIIOUAKOTCS CHPEHB], @ TaKKe APYrHe CUTHajbHble cpecTBa. CHPEeHbI H Mpe:
PHIBHCTBIE I'YAKH NPEANPUATHH, TPaHCHOPTHBIX CPEJCTB 03HAYAIOT CHIHAIl Ipax/Ial:
ckoil oGopoHsl “Buumanne scem”. Ilpu aTom HeoOXO0AUMO HEMeIIeHHO BKIIFOYHTI
FPOMKOTOBOPHTENE, PalHo- WK TEIENpPUEMHHK H CyLlaTh coobuiegHre wtada rpax
naHckoii oboponsl. [Ipu yrpose seMieTpsceHns Takoe cooDIeHne MoXKeT HauMHAThCS
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co cnoB: “Buumanue! ['osopuT wtad rpaxiadckoil obopousl ropoaa... ['paxnane! |
CBfI3H ¢ BO3MOKHBIM 3eMJIETPACEHHEM. .. .

Ecnu nepBele TOMYKH 3acTalld COTPYAHHKOBR B 3/laHHH (COOpYKEeHHH), HaJ0 Kal
MOXHO CKOpee BBIATH H3 Hero. B pacnopsixeHHH coTpyIHUKOB He ODonee 15 — 20 ce
KyHa. Te, KTo okaszajucs Ha 2-M ¥ NOCHeVIOLNX 3Ta)ax, BCTaTh B JIBEPHBIX [IpoeMax
pacnaxHys JBepd. MoKHO BOCNONB30BATLCA YIiIaMu, 0OPa30BaHHBIMH KAlTHTAIBHBIMI
CTEHAMM, Y3KMMH KOPHOPaMH BHYTPH 3/IaHHA, BCTATh BO3Jle OMOPHBIX KOJIOHH, T.K. 3T}
MecTa Hauboslee npoyHbl. 3aech Donblle WAaHCOB OCTAaThCA HeBpeAUMBIMH. Hi B Koe)
cly4ae He IPBITaTh W3 OKOH.

KaK To/lbKO TONYKH NpeKkpaTaTes, HeMeIeHHO BBIHTHU W3 3aHus, Ha CBOOOIHYK
TUTOLIAIKY.,

Ecnu nepsble TONMYKH 3acTald COTPYJAHHKOB HAa OTKPBITOH TEPPHTOPHH, HEMEL,
JIGHHO OTOHJIMTE OT 3/1aHuil U coopykeHHuH, 3a00poB U cToNOOB — OHH MOTYT YTACTh }
npuaaBuTh. Henp3s npaTaThes B HHOKHHX 3TaXKaX W MO1BaTbHBIX MOMEILIEHHAX 3AaHHH.

He pomyckaercs npubnuxaTteea K 00BEKTAM M TEPPHTOPHAM, HMEIONUIMM BOC
MIaMEHAIOIIHECS W B3PBIBOONIACHBIE BEIIECTBA, aBAPHHHO-XMMHYECKM OTpaBIIAOLLIMG
pemecTsa. He croiite Ha MecTax W nytenposonax. He npukacatbes K nposojam.

Heobxoaumo NOMHHTB, YTO MOCIE TEPBOTO MOTYT IMOC/IEAOBATE MMOBTOPHBI
TOM4YKH. COTPYAHUKH JIOJDKHBL ObITH TOTOBBl K 3TOMY M TPeIyIpeauTh IPYrHX. DT
MOMKeT MPOU3I0HTH Yepe3 HeCKOIBKO YacoB, a HHOT/Ia H CYTOK.

B MomeHT paspylleHHs ONacHOCTh IMPeICTaBIAIOT TaKkKe pasjieTaloliHecs KUp:
ITHYH, CTEK/Ia, KApHH3bl, OCBETHTENBHAS apMaTypa, BBIBECKH, JHOPOKHBIE 3HAKH, CTOJ
OBl

[louTn Beerma semMiIeTpACeHMs CONPOBOKIAIOTCA [10MKAPaMH, BBI3BAHHBIMH yTeY:
KOH rasza MK 3aMbIKaHHEM JIEKTPHYECKHX ITPOBOJIOB.

Yrobbl cBecTH noTepM 0 MHHMMyMa, HaJ0 3apaHee NpOIyMaTh M 3HATh CBOE
NpaBuia NoBeAeHus H noctynki. COXpaHsITh MOPANOK, AMCLHIUIHHY H camoobiajaHue
He s3arpoMosiath KOPHUIOPLI, NPOX0/bl, JECTHHYHBIE KIETKH. KakIeld cOTpyQHHE
00fA3aH HE3aMeJIMTEILHO [IPUHATL YYacTHEe B clacaTeSbHBIX padoTax, HO TIpH 3TOM
MMOMHHUTE O MEpax MpeJIoCTOPOKHOCTH, T.K. BO3MOKHBI CMENIEHHS 00JIOMKOB,

[Tocne 3emnerpsiceHns COTPYAHHKAM HEODX0AMMO:

— OCMOTpeTh cebs M OKPYKaloLUX — HE paHEeHBI JIH;

— 0cBODOHUTE MONABIUIKMX B JIEIKOYCTPAHHMbIE 3aBaJIbI

— IPOBEPHTE KOMMYHHKALIHH,

PaccMOTpuM criacarelbHble M HEOTNOXKHBIC aBapHIHO-BOCCTAHOBHTENBHBIE Pa-
GOTHI NPU TUKBHIALIMH MOCIEACTBHH 3eMIICTPACEHHH.

[Tpu 3emaeTpAceHHAX Ui POBeJIeHHS CracaTe/lbHBIX H HEOTIOMKHEIX aBapHHHO-
BOCCTAHOBHUTENBHBIX pabOT NPHBNEKAIOTCH CliacarelibHble, CBOJHBIE OTPAMIBI (KOMAaH-
fBl), OTPAAEl (KOMaHIbl) MeXaHu3auKu padoT, apapuUiiHO-TEXHHYECKHE KOMaHJIbI, JIpy-:
rue (OPMHPOBAHKA, KOTOPblE HMEIOT Ha OCHAILEHHM OYIbJ03epsbl, IKCKaBaTOPhI, Kpa:
HBI, MEXaHH3HMPOBAHHBIH MHCTPYMEHT M CpeJCTBa Ma/loi MeXaHH3allHH (KepOCHHOPE3DI
Genzopessl, TalH, JOMKpPaThl ).

[Tpu npoBejeHNH criacaTe/lbHBIX W HEOTIOMHBIX dBAPHHHO-BOCCTAHOBHTE/IBHBIX
paboT B oYare 3eMIETPACEHUA NPEN/e BCEro H3B/IEKalOT W3-110J] 3aBalioB, U3 MoIypas
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PYIICHHBIX W TOPSILKX 3/@HHH NI0jeH, KOTOPBIM OKa3blBAIOT MEPBYH) MEIHIHHCKY]
MOMOLLb; YCTPAMBalOT B 3aBajlaX NMpoe3/sl; JOKATH3YIOT H YCTPAHAKOT aBapuy Ha HHIKS
HEPHBIX CETAX, KOTOPBIE YIPOKAKT KM3HH TOJEH WIH NPEensTCTBYIOT I[POBENEHH!
criacaTellbHBIX padoT; 00PYUIMBAIOT WIH YKPEIUIAIOT KOHCTPYKIMH 31aHUH U COOPYIKE
HHH, HAXOOAIMXCA B apapHilHOM cocTOsHHM; 000pYAyIOT MyHKTH! cOopa mocTpasjar
IIHX ¥ MEAWIIWHCKHE TIYHKTHI; OPraHu3yoT BogocHabxeHue.

[MocnenoBarelbHOCTE W CPOKH BBITIONHEHUA paboT ycTaHABIHBAeT HAYAlbHH
rpasaaHcKoil o00poHbBl 00BEKTA, 0KA3aBIIErOCHA B 30HE 3€MIICTPACEHUA.

BeiBojel no pazgeny deTsipe:

B nanHom paszpene ObUIM paccMOTPEHBI BONPOCH! OE30MacHOCTH AH3IHEEATEN!
HOCTH.

Beuy Tembl npoekTa, OBITH pacCMOTPEHEI MephI 110 TOBIIIEHHIO 6e3011acHOCT
TPY/ia HA ABTOMATU3UPOBAHHOM yyacTke, /lanee ObLT BBINONHEH pacyeT HeOOXOAHMOr
BO3ayX000MeHa B romelieHH”. Mcnons3ysa paccunTaHHBIE JaHHbIE MOXHO BHIOpAT
BEHTH/IALMOHHYIO YCTAHOBKY LTS BO3AYX000MEHa MOMeLleHHs H OTBOJA JIMIITHEro Ter
na.

Tawxe B 3TOM pasjelie NpeacTaBlIeHbl MEPOIPHATHS 110 YMEHBIISCHHIO MOCIE]
CTBHH 3eMJIETPACEHHH.
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5 OPTAHU3ALIMOHHO-2KOHOMUWYECKHWH PA3JIE]

5.1 DxoHOMHYecKoe 00OCHOBAHHE HOBOH KOHCTPYKLIHH

[lenpio gaHHOrO mpoekTa CTana 3aMeHa MeTannoodpadaThIBAIOILIEre CTaHKa ¢
PY4YHBIM YIPaBJICHHEM Ha CTAHOUYHBIH MOYJb, KOTOPbIH B CBOK Ouepe/b COCTOHT M3
cranka ¢ YITY 16K20®3, npomeinenHoro pobota M40I1.05.01, taktoBoro crona CT-
450, I'lppunHO# 3aMeHbl JaHHOrO 0DOPYAOBAHHMSA CTAIO0 HANHMYME CYLIECTBEHHLIX HEL0-
CTATKOB:

— HHM3Kas POM3BO/UTENEHOCTE CTAHKOB C PYYHBIM YIIPaBIeHHEM;

— BBICOKHH koahduiment Opaka;

— 3aBBIIICHHOE KOJNWYeCTBO padovHX, CIEJACTBHE YET0o BbICOKaA ceDeCTOMMOCTE
[MPOJLYKLIUH;

— NpHMEHeHHe KpaH-Danku ais 3arpy3kd obopyaoBaHHs BBI3bIBAET HEOOXOIH-
MOCTE B CTPOMAJbIIHKE. *

Brenpenue cTaHOYHOrO MOAYIIs ITO3BOJINT!

— YMEHBIIHTh BpeMs MexaHudeckoil o0padoTky, 3a cueT NpHMEHEHHA CTAHKOB ¢
qIry;

— BBHUJY 3HAYHMTEJILHOIO YMEHBIIEHHS KOJH4ecTBa pabounX CHU3UTHL cebecToH-
MOCTE MPOIYKIIAH;

— IPOMBILLIEHHLIA poGoT, 3aMeHUBIINH KpaH-0anky, He Tpebyer obcmyKuBaHHe
CTpOnanbIlIMKa,

— COKpalleHHe BCIIOMOTaTeEHOIO BPEMEHH,

— NOBBILIEHHE MMPOM3BOJNTEIBHOCTH 32 CHeT CHH)KeHUS MpoueHTa Opaka B H3jie-
JTHAX;

— [IOBBIIIEHHE KAYECTBA U TOYHOCTH W3TOTOBJICHHS H3IENHIT;

[lpuMeHeHHe aBTOMATH3HMPOBAHHOIO MOJYJIA IMO3BOJISET PEIUHTH PAJ CONHANB-
HBIX 3aJ]a4:

— H3MEeHeHHe XapaKTepa M NOBLIILICHUE KaYeCTBa YCIOBUH TPY/Ia;

— COKpallleHHe TpaBMaTH3Ma H T.J.

5.2 OnpepeneHne 3KOHOMMYECKOH 3(QOEKTHBHOCTH BHEAPEHWS CTaHOYHOTO
MOy 151

DIKOHOMMYECKOE 000CHOBAaHHE HOBOH KOHCTPYKLIHH 2akiIi044eTCH B colocTapie-
HHH 34Tpart, CBA3aAHHBIX C €€ CO3JdaHHEM, C BKOHDMHKGﬁ, KOTOpasit MOMXCT OBITH HOJTYHe-
Ha B PE3YJIbTATE BHEIAPEHHA CNPOEKTHPOBAHHOH KOHCTPYKUHH B NPOM3BOJICTBO, H HA
3TOH OCHOBE onpele/IMTeE CPOK OKYNdeEMOCTH KANMUTANBHEIX BIOXKEHWUH H I'OJ0BOIO 3K0-
HOMMH4EeCKoro 3¢ dexTa.

DxoHOMHYECKYIO 3thGheKTHBHOCTE HOBOW KOHCTPYKIIMM IIPH BHEIPCHHH €€ B
MPOM3BOACTBO ONPEJEITAIT MyTeM cpaBHeHHs cebecTonmocTn 00paboTKK U3enns (Je-
TaJIH, OTepaLiK) Ha MPOEKTHPYEeMOM U JIeHCTBYIOILEM 000py10BAHHH.

Ilpu onpenenennn ceGectoumoctd 06paboTky JeTanu Ha NPoeKTHpyeMoM 0fo-
Pyo0OBAHWH PACCHHTRIBAKOT.

Nuer
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— 3apa0OTaHHYIO [Ty CTAHO4YHMKA (onepatopa);

— 3aTpaThl HA BCe BH/bI YHEPIHH, HEOOXOJMMBIC JUIS OCYIIECTBICHU TEXHOM0-
IHYECKOro npolecca (3/1eKTPOIHEPruy, CAATOro BO3AYyXa, THAPOCMECH ),

— pacxofbl M0 IKCIUTYaTalliH PEXYLIero HHCTPYMEHTA;

— 3aTpaThl, CBA3AHHEIE ¢ CONEPKAHUEM M SKCIUIyaTalMed U COACPHKaHUeM obo-
PYOOBaHHS,

~ aMOPTH3aLMOHHBIE PACXOMIEL

[lpu CcOMOCTABIEHWH BapHAHTOB IKOHOMUYHbLIM ABIASTCA BAPHAHT, MMEHOLLHH

HAMMEHBIIYIO BEIMUMHY IPOBEeHHBIX 3arpar. IlposeneHHbIE 3aTPaThl 10 KAKIOMY
BApHAHTY OlIpe/IeNAeTCs HCXO/A U3 TOTO XKe oOBeMa BBIMTYCKa 110 hopmyie

I1=C+E, -K,py6.

rne C — cebecTOMMOCTL I'OJIOBOIO BBIYCKA MPOAYKLHH, NPONU3BOAUMOM € MOMOLIBIC
-

Ga30BOTO H HOBOI'O 000pYA0BaHu, pyD.
K — KalHTa/IbHBIE BIOKEHHUS B POU3BOINTENbHBIE (POH/IBI 10 BAPHAHTAM, pyo.

Ey — OTpacieBoil HOpPMATHBHEI KOIDOHIHEHT 3 PeKTHBHOCTH KalHTalbHbIX

snoxcenuiit By = 0,15.
[omoBoil DKoHOMUYECKHil ekt D onpelenseTcs no pasHoCTH NPHBEACHHBD

3aTpaT ABYX BapHaHTOB
3, =11, ~1I,,pyb.

VCIOBHO TOI0Bas SKOHOMHS ONpEJIENAeTCS 0 PasHOCTH Ce0eCTOUMOCTH obpa
GOTKH FOIOBOTO BBIMYCKA NMPOLYKLHH, NPOH3BOAUMOH € MOMOMILIO 6a30BOT0 U HOBOT

oGopyaoBanus, pyo.
3, = C] -C,, py0.
Eciy HOBBII BAPHAHT TEXHONOTHH TpedyeT GONBIIYK CYMMY KanHTalbHBIX BIO

SKeHMii 110 CPABHEHHMIO ¢ Da30BBIM BAPUAHTOM, TO CJIEYET ONPEIEUTE CPOK OKYIIaeMO
CTH MOJTy4aeMoil OT CHIKEeHHs ceDecTOMMOCTH MPOJIYKIHH TIO thopmyne

_ (KI '_Kz)

Tox = m sneT = Tuok

rae Thok — HOPMaTHUBHBIA CPOK OKYTIACMOCTH (T ox= 6,6 rona).

5.3 PacyeT BCcrioMorarebHbIX nokKasaresei

Ilns onpenenenus IKOHOMAYECKOH 5(Q(heKTUBHOCTH OT MOJAEPHH3ALUH HeoDX(
JMO OIIPEE/NT 3aTpaThl Ha 000py10BaHUe TI0 6a30BOMY M IPOEKTHOMY BapHaHTaM.
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Tabnuua 5.1 — McexoaHele naHHble JUld pacyera

deHaHT | HanmeHnosanune UﬁUp‘vﬂ,DEaHHH | llena, pyo6.
| TDI{EPHLIH craHok 16K20 | 830000
Baszosbiii | Tokaphblii ctanok 16K20 830000
Hroro croumocts Dazosoro ob dp}’;‘lUBaElHH 2140000
| Toxapnerit cranok 16K2003 ¢ YITY 1950000 |
[poexTHbii - Ipombiimier b pobor M40IT.0S 01 1130000
Takroseii cton CT-450 250000
| | FIToro cToMMocThb NIPOEKTHOTO G'DDp}"IOBELHMH 3550000

Ilpu obpabotke metany «[Quck Topmo3noii» Ha ABYX TOKapHLIX cTankax 16K20

ob1ee BpEMA Ha H3TOTOBIICHHE JETalld COCTAB/IACT COOTBETCTBEHHO 14,5 H 10,3 MHH.
Takxe Ha NEPEMCIICHHC ACTallH C OOHOID CTAHKA HA JLp}f'E'UPI 3ATpadyuBacTCd B CpEIHEM

12 MuH. ¥ npuMmensercs TpyJl crponanbinuka. [Ipu obpaboTke AeTasu Ha CTAaHOYHOM

Mofye Bpems 00paboTkK cokpaaercs. Het pyuHoro Tpyaa mpu 3arpyske-pasrpyske
CTaHKa, COKpallaeTcs BpeMs MpH MepeMEleHHH JIeTald CO CTaHKa Ha CTaHOK, B pe-
3yapTaTe oOOBEeIHHEeHHs TOKapHBIX ONepalnii Ha OJHOM NPOrpaMMHOM CTaHKe

16K20D3 (T =
Onpeaenenne 3KOHOMHHYECKOH APEKTUBHOCTH OT BHEJPEHHsS CTAHOYHOI'O MO-

16 MHH).

nyna Mexanudeckol obpaborku peranu «/{uck TopMoO3HOI MpoM3BeEM TIPH YCIOBHO
['0JIOBOM NMPOEKTHOM Bhinycke uagenuin N = 10000 wryk.

i

T
'N,,)

S paes = W IIT.

PacueTHOoe 4HCIIO CTAHKOB 110 BaApHaHTaM ONpenendacTCcd 1o CIJCI[JM}-"..']E

rae Ty — HOpMa LITYYHO-KabKYIALHOHHOIO BpeMeHH JI1 $a30BOI0 W MPOSKTHOIO Ba-
pHaHTA.
Fn — nelictBuTennHbIi rogoBoii doua paboter obopynosanua (4015 wacos npu

JIBYXCMEHHOM pexume paboTht).

Ha

thopmye

= 0,66 T, [IpuHUMaeM S, =

[Tpu H6azosom BapuanTe 0OpaboTKH JeTanu:

Ha l-m cTranke S,,.,, = 14,5-10000
T 4015-60
- , 10,3-10000
Z-M CTAHKe S, , 5, =——————
4015-60
I'lpu npoexTHOM BapHaHTe 00pabOTKH AeTally
. 16-100
Ha 1-M ¢cTaHke S iy = M
T 4015460

=0,65mwrt. llpunumaem Sy = Tt

=0,75wrt. [Ipunumaem Sypp = 1t

lmr

Koahduument sarpy3xd obopyaoanus K, mo onepauusam onpefenserca I0

Ham,

JIuet

Ne moeym.

HNoanwes | dara
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[1pu Gasosom BapuaHTe 06paboTKy AeTaIy

K, = S pacuil _ 0,65 ~ 0,65
SII'II'II'-’I ].
Souin 75 i
Ky, = PACY12 _ 0,7 = 0,75
S.n'.-'f-': I
Lg T .
K., _ Pracy: :p"Z:U,T
S 1
[Ipn npoexTHOM BapuanTe 06paboTKK NeTaNH
Ky = Seacia = 0,66 = 0,66
S ez 1 |
K.3:2 _ Sf‘:![';,rzz_ — {},4? _ {]14?
LS.r.rlr.l| i_

OnpenensieM KOJIHYECTBO NMPOH3BOACTBEHHBIX pabouHX 10 CPaBHHBAEMbIM BapH-
AHTaM

T N
npacy ( — "PJ = HeJ

(F, 605,

rne Fu, — nmeficTeutensHbIi rogoBoit ¢oHn Bpemenu NpOU3BOACTBEHHOTO paboyero
(1860).
Sm — KOJTHYECTBO CTAHKOB, KOTOPEIE MOKET 06Ty KHBATH OTHH pabouwuii,
[Tpu 6azoBoM BapuanTe 06paborku geTanu:

_ (14,5-10000) 145000
" (1860-60-1) 111600
_ (10,3-10000) 103000 _ 0.0
" (1860-60-1) 111600
(17,1-10000) 171000
w3 = : = =I,{:J:
PP (1860-60-1) 111600

Hroro
Rnpl = er,'_.-li + lErrpll + R”P”
Rnp] = I + l + 2 = 4'['&“.
Jwer
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[Tpy mpoexkTHpoBanuu 00pabOTKH JieTanH

_ (27.5+10000) _ 2750000

L=t - =12 = 14e;
v T (1860.60-2) 223200 T o

Yucno BeicBOOOMK 1aeMbIX pabounx

qh’ = Ru.p.l - R
Y, =4-1=3yen

n.p.2

IMporieHT BeIcBOGOKIaeMBIX pabouuX Ha yuacTKe olpeaenseTcs no gopmyne

{RJrI'rI - JI1"EJ.-,r.-J } _ ._ﬁ - 1
"R, -100%  4-100%

= 75%

5.4 PacyeT cyMMBbI KAllMTAIBHBIX BIOKEHUH 0 CPAaBHHBAEMbIM BapHaHTaM

Kanutanpubie Broxkende K, yduTblBaemble [PH ONpefeneHnH 3QPEeKTHBHOCTH
CKJIa/IbIBAIOTCA M3 CHEAYIOIMX 3aTpaT

K = K + f{rr:.' + hﬂ

LM cm i

rae K, — 6anaHcosas cToMMOCTE 000py10BaHKsA (MOYIA);
K, — CTOHMOCTE MPOM3BOACTBEHHOMN MIIOLIAH;
Kgur — CTOMMOCTD CITY#Ke0OHO-0bITOBLIX ITOMELIIEHHH;
Banancosas croumocts oGopynosanns K onpeaensercs no gopmyne

Kcm = I{rm 1,1 p}eﬁ
rae 1., — croumocth ob0opyaoBanus, pyo. (Tabnuua 1)
1,1 — ko3 pUIMEeHT, YUUTHIBAIOWIM 3aTPAThl HA TPAHCIIOPTUPOBKY M MOHTAK 000
PYyOoOBaHHA

K., =2140000-1,] = 2354000 py6.

{'.'F12

CTOMMOCTB IIPOU3BOCTBEHHOM TUtoMan Ky, paccunteiBaeTcs no Gopmyiie
Ky =HUpg fer ¥ -Sppspyb.

rae L, — CTOMMOCTB O/JHOTO KBaJApaTHOro MeTpa nnoaau pasaa 1000 pyo
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fer — muromazs 06opy10BaHUs 110 rabapHTaM ¢ YIeTOM BBIHOCHBIX YCTPOHCTB, M°.
Y — KOOSO OHIUHMEHT, yIHTEIBAIOLIMI ONOIHHTETBHYIO [JIOLIAT,

V=25
.;VIE: 255
i~ L4
y=2.8
Ky =1000(3,5-2,5+3,5-2,5 +1,5-1,4) = 19600 pys.
K-”_.-I.'g =1000-1 8,5 . 2,8 -1 =351800 p}rﬁ.

CroumMocTs cyxedHo-6ITOBbIX 06bekTOB Kpy paccuuThIBaETCS 110 (hopmye

Kﬁmm = I{m.ﬁmm ) fm.dwm ' ‘Ru? p}fﬁ* "

rae pion — cTOMMOCTD chyxebHO-ObITOBBIX 00bekTOB Ha 1M? myomanu pasHa 500

pyo.
fr.6ur — TUIOLIANE CITYIKEOHO-OBITOBBIX 0OBEKTOB, MPHXOAAIAdACcs Ha OAHOTO pabo-

4ero, pasHa 7™’
R — KOJTHYECTBO NPOU3BO/ICTBEHHBIX pabo4ux Ha TaHHOH OllepalyH, Yell.

K"nrml =500-7-4 = 140[}Upy6,

Koy =500-7-1=3500 pys.

Geutm 2
Hroro

K, = 2354000 +19600 +1400 = 2387600 pys.
K., = 3905000+ 51800+ 3500 = 3960300py6.

Pacuersl cBegem B Tabnuuy 2.
Tabnuua 5.2 — KanuTaibHble BIOXKEHHS

{I)Bp_n;yna, py0. | BapuanT (5;13055111‘1) 2 BapuaHT [I‘Ip[)&ﬁ'l.'lui-hlﬁ)_
PANAHCOBAA  CTOMMOCTE |y 5354000 pys. Ker2 =3905000 pys.
obopyaoBanus K, - _ ~
CTOHM(}E‘L‘b [POH3BO/I- Ko = 19600 py6. Koz =51800 pyb.
CTBEHHOH Iowmany K, )

CrouMocTh ciyebHo-

ObITOBBIX 00BEKTOB Kpr Ko 21_4{}00 PYO. Kéun2 =35{}G'. pyo.

HUtoro kanurajibHBIE BJIO-
KeHHS K ‘

]{H'j_’ql =238?6D0 pyﬁ Knguj :39663{_}{] pyﬁq J

Jlwer
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5.5 PacyeT oT/leNBHEIX CTATEH ceDecTOMMOCTH

Texnonornueckas cebecronmocTs MexaHudeckol o6paboTku rogoBoro o6nLem
BbIIyCKa netaneit Cr, onpejiensercs no Gpopmye
Co=3+4,+A4,

26 cm

rae 3 — 3apaGoTHas nnaTa NpPOU3BOACTBEHHBIX paboYMX 3a BEIMOTHEHWE 00BOr0 00F
eMa BBIMYCKa JeTajJed Ha CPaBHHBAEMbIX ONEPALMAX C YYETOM CTPAXOBBIX B3HOCOE
pyo.

Agr — TO/IOBbIE aMOPTH3ALMOHHbBIE OTYHCIIEHHA HA [10JIHOE BOCCTaHOBIIEHHE 060py
JloBaHu4, pyo.

Ay — TO/IOBBIE 3aTPaThl HA AMOPTH3ALIMIO U COIEPKAHHE TTOMELICHHS, 3aHHMAEMOI
obopyroBanuem, py0.

3aTparkl Ha OCHOBHYIO W JIOMONHHTENBHYIO 3apabOTHYIO TUIATY ¢ OTYHCICHUAMH

= N . . .
3 - P('t] ﬁr ‘?-?np ??IUA‘ Wﬂc}n' ??(:nrlrf’ P}‘ﬁ
roe Pg;] — CACNBHAA paclicHKA 3a UI'IEpaLLmU (HEJQHHE)

et 60 1 p}"G .

rae Te —uacosas TapudHas cTaBka COOTBETCTBYIOUIEr0 paspaaa paboTeL.
N — ropopoii BellyCcK aetanei, mir.
Tnp — KOAQHLIMEHT, YUUTBIBaKOWIME npupaboTok 1,6;
Np« — PalioHHbINH kKodddunment 1,15
Naon — KODDHUILMEHT, YUHTHIBAIOLUIHHA JOTIOTHHTENbHYIO 3apIUIATy IPOH3BOJCTBEH:
HbIX padouux 1,18
Nerp — KO OHULHEHT, YUUTEIBAIONIMH CTpaxoskie B3HOCH 1,357

(80-(14,5+10,3+17,1))

PL‘.:J'I - 60 = 56?}"6
80-{l16+11,5
Pf_'rJE = ( ( 6{;_ )) = 37p}"6

31=56-10000-16-L15-1,18- 1,357 = 1649939 py6.
32=37-10000-1,6-1,15-1,18-1,357 = 1090137 py6.

HIM
Benuunna A, paccHHTHIBaeTCA 1Mo GopMyne

(1., -11-a,)
Ar.'nr = 1[}{] . ?p}’ﬁq
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3.5 PacyeT oTOensHBIX cTarei cebecTOMMOCTH

Texnonoruveckas ceGecToMMOCTE Mexanuueckol 06paboTKH TOMOBOTO 0GbeM
BhilycKa aetanei C,, onpeaensercs 1o gopmyne

C.

rae 3 — 3apaboTHas N/1aTa MPOH3BOACTBEHHBIX PAGOYHX 34 BBINOIHEHHE IOA0BOr0 00T
€Ma BRIITyCKa JeTaneil Ha CpaBHHBAEMBIX ONEPALMAX ¢ YYETOM CTPAXxOBBIX B3HOCOI
pyo.

Acr — TOZOBBIC aMOPTH3ALKHONHBIE OTYHCICHHSA Ha MOJHOE BOCCTAHOBJIEHHE 060py
nosavus, pyo.

Ann — OIOBBIE 3aTPaThl Ha AMOPTH3ALMIO H COJIEPKAHHE MTOMELLIEHNS, 3aHHMAeMOr
obopyoBanueM, pyo.

3arparhl Ha OCHOBHYIO U [JOTIONIHHTEIBHYIO 3apaloTHYIO ATy C_ OTYHCIICHHAMHK

3 - P.-_‘rj ' -';I.\IIIr * }?.l:p ' ?J?J'JK ’ f?’ﬂa” ) UI’-‘""F’ p’}’ﬁ'

rine Py, — caensHas pacueska 3a onepauqio (Ms3genue)

Ty Te)
oo 60 ) ]ﬂ}“ﬁ
rae T, — yacopas TapH()HasA CTABKa COOTBETCTBYIOILETO paspsia paboTel.

N — romoBo# BHINIYCK JeTaled, 1T,

Nip — KOIDOULMEHT, YYHTHIBaOLLKI pupaboTok 1,6;

Npx — PAHOHHBIA KO3 duuuenT 1,15

Naon — KOMOHIMEHT, YUUTLIBAIOIIMH JONOTHHTENBHYIO 3apIUIaTy NPOU3BOACTBEH
HbIX pabounx 1,18

Nerp — K0P OULIHEHT, YUUTRIBAIOLHI cTpaxoBble B3HOCH! 1,357

(80-(14,5+10,3+17,1))

Py = 60 = Sépyﬁ.
O-(I6+115
Py = ( ( 60 D = 3?;3}-*6‘

31=56-10000-1,6-1L15-1L18-1,357 = 1649939 py6.
32=37-10000-1,6-115-1,18-1,357 = 1090137 py6.

Him
Bennuuna A, paccunrtbiBaercs no dopmyne

(u, Lla,)
cim 100 PO,
J]nl
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e 8, — HOpMa aMOPTH3AIHOHHbIH OTYHC/IEHHH HA MO/IHOE BOCCTAHOBIICHHE obopyno-
BaHHA. 3, = 5%

(2140000-1,1-5)

4 = o = 117700 pys,
~ (3550-1,1-6)
cm? 1[30 = 234300 p}"G

Benwuuna Ay, onipeaensercs 110 popMyiie
A;L.-, = H.ln(? ! -ft‘m .SHJ'JJ’ p}"ﬁ

rae Hy, — 3aTpaThl Ha AMOPTH3ALKIO W COJCPYKAHHE OJHOrO M TLIOMIANH LeXa paBHOe
180 py®b. v

A =180(3,5-2,5+3,5-2,5 +1,5-1,4) = 3528 py6.
A,, =180(2,8-18,5-1)= 9324 py6.

a2

C.., = 1649939 +117700+ 3528 = 1771167 pys.
C.,,, = 1090137+ 234300+ 9324 = 1333761 pys.

Pacuet npuBeneH B Tabnuie 5.3

Tabnuua 5.3 — Pacuer cefecTOMMOCTH H3INOTOBIEHUA W3 /IETHA

@opmyna, pyd. | BapHaHT {Gaspuhln) | 2 papuaHT (IPOSKTHEIH)
' 3aTparhl Ha OCHOBHYIO H
JOTIOJIHHTENBHY 1O 3apa- |
GOTHYIO TUIATY C OTHHCIE- |
HUAMM B _
['ofoBBIE  aMOpPTH3ALMOH-
HblE OTYHMCJIEHHMS Ha [10J1-
HOe BOCCTaHOBNeHHE 000-
PYAOCBaHHA ~ -
[ComoBble  3aTpaThl  Ha |
aMOPTH3ALMIO W Coaepia-
HHE [OMEISeHHs, 3aHHMa-
| eMoro 00opyI0BaHHEM _

31 = 1649939 py6. 32 = 1090137 py6.

Aey1 = 117700 py6. Aer = 234300 py6,

||||11 3528 p‘&"ﬁ f'\i.“ n? = 9?‘24 p}’(}

HUToro cebecToMMOCTE M3-

rOTOBIEHUS Crom = 1771167 py0. Cron2 = 1333761 pyo.
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5.6 ObocHOBalHe 3KOHOMHYECKOi dQOEKTHBHOCTH  BHeIPEHHUS  CcTaHOUHC
MOIY/IIS

Pacuer npusenennsrx 3aTpar M SKOHOMHYeCKoro addexTa cBeleH B Tabiumy 5.

Tabnuna 5.4 — Pacuer Benmumms [IPHBENCHHBIX 3aTPAT, OJ0BOTO 3IKOHOMHYECKO
pdexra -

' Haumenosanue | _ Cymma, py6. | __
| | BapuaHT (6a308Bb1il) |' 2 papuasTr (HDUL‘KTHEJIFI).

| Kanuranehgie

2 387 600 . 3960 300

' BIIOXKEHHA, pyb. ] | _

CebecronmocTs |

H3rOTOBJIEHMS, 1 771 167 | 1333761

py6. _ _ , |

YClI0BHO - roj1oBas 3, =C, = C, =1771167 —1333761 = 437406
JKOHOMHA, py6. ) -
llpuBenennnie 3a- | [I1=C, +E,, K, =212930 77

=C, + £, - K, =1927806

| Tpatsi, py6. |

T{LJ,DBQH 3KOHO- | o
MHYECKHH ek, Iy =11, -1, =201501

| PYO. | | S
Cpox  oxynaemo- | o (K, -K,) _1572700 .,

| CTH, JleT "(c,-c,) 437406

B pesynbrate pacyeros ycranosnena IKOHOMHYECKad 1enecoodpasHoCTs BHET
PEHHA pa3pabOTaHHOrO CTAHOYHOTIO MOJYJIf, & UMEHHO:

— TO/I0BOH 5KOHOMUYeCKHH dddexT coctapmsier — 20150 pyo0.

~ CPOK OKYIaeMOCTH JIONIONHUTENBHBIX KATTHTAIBHBIX BIOKEH M — 3.5 rona

~ POCT IPOM3BOJAMTEILHOCTH Tpyaa pabouux Ha ydacTke — 66%

~ CHIXCHME CeOeCTOMMOCTH NPOAYKIHK ~ 25%

Texuuko-sxoHoMHYecKHe nokazarey npuBeJeHsl B Tabiuie 5.5
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Tabanna 5.5 — TexHHKO-IKOHOMHYECKHE MTOKA3aTE/N [IPOEKTA

| Obosna- | 1 Bapuanr 2 BapUaHT
Ne HaumeHoBaHWe JaHHBIX | ~ . y
| uenme (DazoBeif) | (nMpoeKTHBIH)
1. | Jletaib - npeAcTaBUTENb | JIuck !
['onoBoii npon3sBeieHHbINH 00beM |
2. BORTIP N 10000
BBIIYCKa, IIT.
Hopma mtyyHOo-KanbKyIsHOHHOTO
Tan 41,9 27,5
BpeMeHH, MHUH ) _—
4. | KonuvectBo o0opy10oBaHus Suop 3 1
s Konugectso pabo4yux cTaHOUYHHKOB R 4 I
| (onepatopos), ven I
6. | KosdhduurenT MHOroCTaHOYHOCTH Su I 1
7. | KanuTanbHble BIOKEHHS | py6. | 2387600 3 960 300
8. | CebecToMMOCTD M3rOTOBNIEHHA | py0O. 1771167 1333761
9. | YcnoBHO rogoBas 3K0OHOMHS pyo. 437406
A E AL LU a 2 i CAV I
10. | 'oposoii sxonomudeckui 2 hexT pvo. 201501
11. | PocT mpoM3BOJMTENIBHOCTH % 66
Cpox oKynaemMocTH JOTIONHATEb-
12. P Y . ner 3,5
HBIX KaMTaIbHBIX BIOYKEHHH ]
CHuxeHHe cebecTOMMOCTH Npo- |
13. P : %o 25
| AYKIHH I S

BeiBoasl no pasaeny nath:

IlpousBeneHHbIi pacyeT IKOHOMUHECKOH HaCTH MPOEKTa MOKA3LIBAET, HACKOILKO
sddexruBibIM Oy 1eT pelieHre IPOM3BeCTH 3aMeHy cyllecTBylomero obopy1oBaHus Ha
CTAHOYHBIH MO/IYJIb.

HcnonezoBanue B KauecTBe JaHHBIX OCHOBHBIE [MOKA3aTeNH TEXHOIOTHYECKOIO
[poneccd, Mo3B0JaHI0 BEINTOJHHTE pacdeT CNeIYRUIHX SKOHOMHAYCCKHX NoKasaTteseH:

— Koadduuuent 3arpysku obopynoBanus;

— KanurtaibHbie BIOKEHH,

— CebecTOMMOCTb H3TOTOBIEHHS,

— T'opoBoii axoHOMHYeCKHH P deKT;

— Poct NpoH3BOAUTENBHOCTH TPY/Ia.

Cyas no npejcras/ieHHoi Boile Tabiuile, JaHHBIA CTAaHOYHBIH MOIYJE MOJTHO-
CTBIO ONpAaB/AeT KalUTAIBHBIE BIOKEHH depes 2,4 roga. DTo CTalo BO3MOMKHBIM O/1a-
rojaps 3Ha4WTEIbHOMY CHHIKEHHIO ce0ecTOMMOCTH M3rOTOBIEHHS H HHCJIEHHOCTH pa-
Oounx.

Juct
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3AKJIIOYEHHE

B nanHoM npoekTe ObIT NPOH3BEIEH pacuyeT CTaHO4YHOIO MOy A MEXaHUYECKOH
o6paboTku neranu "JIMcK TOPMO3HOH".

TaHusIit MOJYIE TIpEACTaBIAeT COOOH CUCTEMY, COCTOALLYIO H3 CTAHKOB C yrry,
[POMBILIIIEHHOTO Po6OTa W TAKTOBOIO CTOJA, MO3BOMSIONAH 0e3 HEemoCpeACTBEHHOr0
yuacTHs YeloBeka 00pabaThiBaTh IETalb B YCJIOBHAX CPEIHECEPUHHOIO MPOU3BOACTEA.

CTaHOuHbIH MOAYb MO3BOMSET MAKCHMATBHO HCIONL30BaTh UMeroleecs 06opy-
noBanue, 6e3 MoTepb BPEMEHH Ha BCIIOMOTATe/IbHBIE OTIepallii

Huet
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BUBJIMOTPAOHUYECKHI CTIMCOK

I IIpombliuiensbie poGoTsl B MalIMHOCTPOCHHH: ANBGOM CXeM U qeprexeii:
YuebHoe nocobue a1 Texuudeckux By30s / FO.M. Conomenes, ICI1. Kykos, F0.A.
[Manos u ap; ITox o6m. pea. K0.M. Conomenuesa — M. Maunnoctpoenne, 1986 —
140 ¢, un.

2 PobotusupoBaHHble TEXHOIOIHYECKHE KOMIUIEKCHI H IHOKHe NPOH3BO-
CTBECHHBIC CHCTEMBI B MAIIHHOCTPOEHHUH: ATTEOOM cxeM M Yeptexeil: YuebHOe noco-
bue st Bysos / HO.M. Conomunnes, K.IL JKykos, H0.A. Tlasmos i ap; Tlox o6,
pen. FO.M. Conomunuesa — M. Mawmnoctpoensne, 1989 — 192 ¢, .

3 ABTOMaTHYeCKas 3aIPy3Ka TeXHOTOTHUYECKMX MalllHH: Cnpasounuk / H.C.
busixepos, ["M. Bapesm, A.A. Usanos u ap.; TTog o6ur pen. U.A. Knycosa. — M.:
Maimnocrpoenne, 1990, — 400c.: u.

4 PobotuskposaHHBIe TeXHOTOrHYecKHe Kommuiekchl B 1'TIC / HLM. JosOHs,
A.H. Kongparees, E.W. HOpesuu. — JI.: Mammnoctpoenue. Jlenunrp. Oranenenwue,
1990, — 303.: ua. -

5 VYnpapineHue poOOTOTEXHHYECKHMH CHCTEMaMH M I'MOKHMY ABTOMAaTH3HPO-
BaHHBIMH MPOU3BOACTBAMH / noa. pej. H.M. Makaposa, — M.: Paguo u cease, 1981,
4.3 — 156¢.

6 I'mOKHe NpOM3BOJICTBEHHEBIE KOMIEKCH / Mo, pen. ILH., bensuuna. M.:
MamunHocTpoenne, 1984, — 384c.

Juer
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