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Ha ocHoBe aHamu3a CyLIECTBYIOLIETO TEXHOJOTHMYECKOro Mpolecca B JIaHHOH
BLIIYCKHOHM KBaTM(UKAIMOHHOM paboTe paspaboTana yrpapisiollas nporpaMvia I
TOKapHOM Ollepallii TEXHOJIOTHYECKOro Mpolecca.

[IpomsBenen pa3MepHbli aHamM3 4 TOKApHOM  onepanuy, Ioiydera
Bu3yanu3anus oopabotku aeranu «llltyuepy.

CnpoexrtipoBaH (acOHHBIN pe3er] Ui HapyXKHOW KaHaBKH. Takxke paszpaboTaHO
KOHTPOJbHOE MPHUCIIOCOOIeH e AT 3aMepa paauallbHOro OueHus.

B skxonoMmuyeckod 4acTu pacCHUTaHa OpPHUCHTHUPOBOYHAA cebecTorMOCTS
K3IOTOBJIEHUSA HETAJIH.
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BBEJAEHUE

TexHu1ecKMi [porpecc B MalMHOCTPOCHHUY XapaKTepu3yeTCst COBEPIUEHCT BOBAHU-
eM KOMIIBIOTEPHBIX TEXHOJIOTUH, B TOM HUCie coznanmuen 3D-Mopenuposanus 1 ynpas-
NAOIEX TIPOrPaMM ¢ BH3yalkHOH Bepu@uKkauyel naxHbix. Ho cosnanwe ynmpasnsio-
LIHX JIPOrPaMM HEBO3MOXKHO 0€3 TEOpeTUYECKOH OCHOBH.

3HAYMTENLHYIO PONE B IPOEKTHPORAHWH HIPacT TEXHONOIHA MAIIMHOCTPOCHUA -
HayKa, YCTaHaBNIHMBAIOWAS OIPE/IC/ICHHBIC 3aKOHOMEPDHOCTU MOBBUIIEHHS ITPOU3BOIM-
TEABHOCTH M 3KOHOMHMYHOCTH TEXHOJOTHYECKHX [TPO3IecCOB 00padOTKH 3ar0TOBOK H
cOOpKH IeTaneH, MAUIMH 1 MEXaHU3MOB.

Henbto paboTe!l ABIsSETCH cOKpallenue BpemeHn 00paboTiH, NOBBIIEHNAE Ka4ecTBd
MPOLYKIHY, BHEAPEHWE NEPENOBEIX TEXHOJOMHH. [IOBHIIEHWIO TOYHOCTH 3aroTOBOK
cr1ocobCTRYeT NpuOArKenne X (GopM K QopMaM roToBEIX JeTaneH. DKOHOMUYHOCTE
TEXHOJIOTAYECKUX MIPOLECCOR JOCTUIaeTCS ¢ NPUMEHEHUEM PasMEPHOIO aHajiH3a, Hc-
[MOJE30BAHHOIO B JaHHOU pabote. CokparneHiio BpemeHn Ha 06paboTKy CocodCTRyeT
BHEApEHUE CTAHKOB C YMCIOBEIM HporpaMmubiM ynpasiaesuev (UI1Y), CAIIP ana pasz-
PabOTKU U NIPOBEPKH YIIPABIAIOLLMX MPOTPaMM.

HeoTremeMo# 9acTrIO IIpoLiecca NPOeKTUPOBaH Asl ABNAETCS MMOTYYEHHE BBIXOHOH
HOKYMEHTALMHU ¥ OQOPMIIEHAE B COOTBETCTBUM C NPHHATHIME CTaHIapTaMH, 4TO HO3-
soaser caenars CAITP.

B pabore GyxyT HCIIONB30BaHbl CPEACTBA [IPOEKTHPOBAHHS, PE3YIILTATOM KOTOPBIX
Oy, 1eT ABNSATBCA aBTOMATHHUECKAS FeHepaiys YIpasisitowes IporpaMMel.

fucm
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I AHAJIM3 UCXOHBIX JAHHBIX

1.1 CpaBHeH#ne OTEHECTBEHHBIX U NEPEIOBEIX 3apYOEKHBIX TEXHONOTUH U PEeIUeHUN

Tropueckas pabota KOHCTPYKTOpPa COMpPOBOXKAAETCA PYTHHOH 1O OQOPMICHHIO
WIEH B BUOE KOHCTPYKTOPCKOW AOKYMEHTAaUWH B COOTBETCTBMH CO CTaHAapTaMH 4
HopMmamH. Ilo3TOMYy MHepBBIM ECTECTBEHHBIM JKENAHWEM $BJsercd noTpebHOCT: B
aBTOMATH3AllMH, OCHOBAHHOM Ha CTaHIapTH3alMy ¥ YHHEQUKAUHH rpaduydecKux
HeronHeHud. PaMKy W IUTaMITbl, TUOOBBIE Haanucu ¥ 0003HAuYEHHS, CTAHIAPTHBIE H
9acTo NpPUMeHseMBbIe (PparMeHTH HepTeXel - Bce 3TO MOKET OHITH 3aHeceHO B azy
JaHHBIX KOMIBKOTEpa. [Jlo  31HOXM KOMOBIOTEPU3ALMK  UEPUEHUS, HEKOTOphie
IPeINIPHSITHA cO3haBaiu noRoOHEIe ONONHMOTeRH B OymaxkHOM BHze. Mi3 3Tix Oymar ¢
TOMOLIBIO HOXKHHULL X KJiesl KOHCTPYKTOP MOT OBICTPO O(QOPMIIATD HePTEN.

ITosBnenue 3NEKTPOHHBIX KYNEMAHOB YIPOCTHIO M PAcLIMPHIIC BO3MOKHOCTH NO
cozgaHuo GubnnoTek. BO3MOXKHOCTE MMeTh o6iline ¥ COOCTBEHHLIE ApXMBLL, MNIOC
OTCYTCTBME OlpaHHYEHHN Ha KONMPOBAHME M IIOC €Ille aBTOMAaTH3dLMs HEKOTOPBIX
PYTHHHBIX TIPOLECCOB (IITPUXOBAaHUE, MACIITA0NPOBAHNE, TIO3NIMOHHPOBAH)e U T.I1.)
BCE 3TC MFHOBEHHO OBIIO OLEHEHO KOHCTPYKTOPaMH.

bypuoe passutue 2D-cmctem, npunuiocs Ha repuon 1985-90 roaos. [lepsas
COBETCKAs/POCCUNCKAsT CHCTEMa ABTOMATH3WPOBAHHOIO MPOEKTUPORAHMs  OBUIA
paszpaboraHa B koHue 80-x roxor padodeil rpymnok HensGUHCKOTO ITONUTEXHHIECKOrO
UHCTUTYTA, [IOF PYKOBOACTBOM Ipodeccopa A.A. Komusna.

B 80-x ropax, 6rarogaps pasBUTHIO KOMIBIOTCPHOM TEXHHKH, KOMIIBIOTEpPhI CTalU
NOCTYHHBI faxke MenkuM ¢upMmam. Crompl Ind dHepqeHHS 3aMEHHNM JUCIHICH
KOMIIBIOTEPOB, Onarojiaps 3ToMy CKOpPOCTh paboThl U yPOBEHb HepUeHUs 3HAYUTEITBHO
noselcuncsd. B 3to Bpems Hapany ¢ 2D mpoextupopanueM mnoseiusercs u 3D
mogenuposanue. Crawana B 3D OBIIM TOIBKO HPOCTBIC IIOBEPXHOCTH, @& 3aTeM
TBEPHOTEIbHBIE H300pawenus. B 90-e rompl — MOMHO CHMTAThL TEPHOIOM 3PENOCTH,
OBUTH UCIIPaBIeHB! MHOTHE OIIHOKH B pa3paborke cucrem. Ha mepearem rjane Beran
untepPeiic CAD u CAM-cucrem.

CAD-cucreMsr (computer-aided design KOMIBIOTEpHAS MOIAEPKKa
MPOSKTUPOBAHNUS) NpeNHAa3Ha4YeHs! /IS pPelieHds KOHCTPYKTOPCKUX 3ajad o
O(POPMIIGHHST KOHCTPYKTOPCKOU okymeHTaiuu (0ojee NPHBLIYHO OHH HMMEHYIOTCS
CUcTeMaMH  apromatusupoBaHHoro npoextuposanms CAIIP). Kax npasuno, B
coppemensple CAD-cHCTEMBI BXOAST MOAYIH MOJICITHPOBAHS TPEXMEPHOH 06BeMHOM
KOHCTPYKUMHU (ZeTaru) ¥ OQOpMIECHHS UepTexed M TEKCTOBON KOHCTPYKTOPCKOM
DOKyMEHTaWH (cneudukanyif, regoMocTell u T.4.). Beaymme tpexmepnsie CAD-
CHCTEMBI TIO3BOJIAIOT PEaii30BaTh HACK CKBO3HOIO HUKIIA IOACOTORKU U NPOXA3IBOACTBRA
CIOMKHBIX POMBIIUIEHHBIX U3 ICITHIA.

B cBoo ouepenp, CAM-cuctemsl {computer-aided manufacturing koMnosloTepHas
TOAJEPXKKA W3MOTOBJICHMSA) NPeAHAZHAUSHB! sl NPOSKTUpOBanus oOpaboTKu MRt
Ha CTAHKaX ¢ YHCIIOBLIM HporpaMMHBIM yopasieguem (UITY) u Beigaqu aporpavm ans
5THX CTaHKOB ((hpe3epHBIX, CBEPIMIBHBIX, IPOIMOHHBIX, NMPOOMBHBIX, TOKAPHBIX,
mApOoBANEHEIX U Ap.). CAM-cHCTEME! ellle Ha3BBaloT CHUCTEMaMU TeXHONOT HYecKOH
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noarotosBku npousBoacTa (CAIIP). B HacTosinee BpeMsi OHM SBISAROTCS NPAKTHHECKH
eJMHCTBEHHBIM CIIOCOOOM JUIsi HW3TOTOBNEHHS CHONKHONPOQIILHBIX JeTaned u
COKpauleHus LMK ux npoussoictsa. B CAM-cucremax ucnonbiyercs TpexmepHas
MOAens getant, cozfanHaa 8 CAD-cucreme.

B nocnendee Bpemsa npoucxomut 0onee OTUETIHBOS PACCJOCHHE KIACCOB CHCTEM.
Tax xaKk B NPOMBINIIEHHOCTH UMEIOTCA OOJIBUIME NPEATIPUSTUSL, CPEHUE U MEIKUE, TO
M aBTOMAaTH3alMs Ul HuX AomKkHA ObiTh pasHoH. Celwac Ha priHke CAD/CAM/CAE
cucTeM uMeeTcd Oonbilol BeIGOp CHCTEM, pa3mIMYAIOIUXCS [0 CTOHUMOCTH, IO
(QYHKIHOHANBHOCTM ¥ [0 CTENEHH OXBATa [POEKTHO-TEXHOJIOFHYECKOH U
TIPOU3BOJICTBEHHOMH chephl IpeAnpHATHAL

— Cucrema T-FLEX CAD 11 - HoBoe athdexrisHOe cpeacTBo Aiisi KOMGBOPTHOM
paboTel KOHCTpYKTOpa. DBrmouaer B cebs cpemcrsa 2D-uepuenus, 3D-
[POEKTHPOBAHKSA, MOAYIIH KOHEUHO-INEMEHTHOIO B AHHAMHUYECKOro aHanu3a. B Hopoill
sepcun CAIIP T-FLEX CAD peammsoBano Gonee 200 ycoBepiieHCTBOBAHHIA,
MPEANAraiolix MONb30BATENIO Lebili Habop MHCTPYMEHTOB, HEJOCTYNIHbIX B APYTHUX
TIPOTpPaMMax CXOJHOTO HA3HAYESHHMS.

— SolidWorks - npomyxr xommanun SolidWorks Corporation, cucTema
aBTOMATU3MPOBAHHOID TPOEKTHPOBAHUA, MHXEHECPHOTO aHali3a W [0ATOTOBKHM
TPOU3BOACTBA W3JMENUi MOOOH CIOKHOCTH W HasuaueHus. OHa MpeAcTapiseT coboi
AHCTPYMEHTANBHYIO Cpefly, NpeHazHadyeHHYI0 [UI1 aBTOMaTU3alld NPOSKTUPOBaHUS
CITOXKHBIX U3AENMH B MAIIMHOCTPOSHUY U B IPYTHX 00JIACTAX TPOMBIITEHHOCTH.

- KOMIIAC - cucrema aBTOMaTH3MpPOBAHHOTO TIPOEKTUPOBAHMS, paipabotaHHas
poccuiickoit xomnanumell ACKOH c¢ BosmoxHOCTAMH OQOpMIEHHS NPOSKTHOH H
KOACTPYKTOPCKOH OOKyMeHTauuu cornacHo cravgapram cepun ECKJl u CITIC.
Cymectyer B aByx Bepemsax: KOMITAC-T'padux 1 KOMITAC-3D, coorseTcTBEHHO
NpeIHAZHAYESHHBIX AJIA INIOCKOr0 YepUeHUs U TPEXMEPHOTO POEKTUPOBaHUS.

Taioke, xommanus ACKOH pazpaborana nepsoe CAM-npunoxenue, NoOAHOCTEIO
VRTErPUPOBAHHOE B CHCTEMY TpexmepHoro wmogenupoBaHus KOMITAC-3D —
«Mopnyne UITY. Tokapuas obpaoTtka» ans apromartnsanu pa3pabotky ynpas sommnx
{I[porpamMM AJIA TOKapHBIX cTaukoB ¢ YITY.

C nostBReHHueM MOy BeCh IIPOIECC OT NPOSKTHPOBAHMS AeTAIM 10 Tiepenaqn 3D-
mMoneny Ha ctadok ¢ Y1V (2-xkoopauHartHas TokapHas obpabortka) 6yheT MpoXOOUTh B
eannoi cpene KOMITAC-3D. /lns npeanmpusTus 3TO B IEPBYIO OuUepelb O3HAYACT
COKpallieHHe CpOKa NOATOTOBKH H3ACIMM K ITPOM3BOJACTBY — HeT He0OXOITMMOCTH
yxcnopTrpoBatk Janusle uz KOMITAC-3D g CAM-cucTeMsl, HET NOTEPEL BPeMEHH Ha
KOHBEPTALXKD W HCIpaBleHue oMMOOK NIPH HEKOPPEKTHOU mepenave. YIIpOLAeTCs U
pafoTa nHKeHepa-TEXHONO0Ta — OH HCNONE3YeT o/iHy 3D-crucTeMy, He OTBIeKasch Ha
CTOPOHHHE MPUIOKEHHA, M YBEPeH B TOYHOCTH JAHHBEIX, HAa OCHOBE KOTOPBIX
pa3paboTaHa YIPaBsIOLas IporpaMma.

Bosmoxuocty CAM-TIpUITOKEHHS BKIIOYAIOT TOCTPOEHHE KOHTYPOR 0OpaboTky,
ABTOMATHYECKUH pacyeT TPaeKTOPHH, TIeHepaliio VIpaBlIdlolled [porpaMst,
MOCTIPOHECCUPOBAaHNAe, MOARCPKKY CTAHOUHBLIX LMKJIOB, BUIYAIU3AMHIO H KOHTPOIb
mpoluecca 00paboTk.
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(OYHKIUOHMPYET B cocTaBe 32 u 64-paspaanoit sepcun KOMIIAC-3D Vi4.
obpabotka» obmamaer  OOJBIINM
pe3pboHapeHbIX

Bee onepanum BeINONHAIOTCS B padouem npoctpancTse crucTemsr KOMITAC-3D ¢
HCTIONB30BaHUEM 3IEMEHTOB e€ uHTepdelca. «Moyns HITY. Toxapuas obpaborkar

«Moayns
MHOTOIPOXOIHBIX,

TOKapHO-CBEPJIMABHBIX H

YITY. ToxkapHas

[TogpepKuBaAETCS CO3AAHUE CISLYIONMX BUAOB 00paboTku:
— MHoronpoxoaHas

MHOTOIPOXO/IHAs KaHaBKa.
— Koutyp — xoHTYpHOE TOUEHHE (KaK IPABUIIO, YUCTOBOE).

OTBepCTHﬁ OCEBBIM HHCTPYMEHTOM.
—— HaPSB&HHe pGBBGBI PE3LOM — MHOTOIPOXOIHOC HAPC3aHHE pE}?BG bl PE3LOM.

KpUTEpHEM

— KanaBka — IIPOCTad KaHaBKa, HapainnelbHias KOOPAUHATHRIM OCHM.

HapywxHOE  TOYEHNE,

pacTavHBaHHE,

Habopom
CTpaTeryi.

NoApe3aHue,

— CaeplieHue — OJHO- U MHOTONPOXOJHOE CBEpieHHe, LIeHTpoBanne, obpaborka

— Hapesanue pe3p0Obl nnankoi/MeTUHKOM — Hape3aHue pe3nObl ILTAlIKOW uiu
METYHMKOM.

— Ortpeska — oTpeska, B TOM YHCHE C TEPHOINYSCKIAM BBIBOJOM PE3ia.

HpOaHEUIH?:HpOBaB BCE BHIIECICPCUHCICHHBIC [IPpOTrpaMMHBIE CpPCACTBE. OBIITH
BhIABIIEHBI HEKOTOPRAIE HEAOCTATKH KaX IBIX U3 HHX!

- BpIcokasg CTOMMOCTE IPOrpaMMHoOro obecneyeHus 1 0OHOBIEHUH;

— Hepocrarounsrii nHTEpdeiic UHCTPYMEHTOR;
— Heo6xogumocts o0yueHus u nepeolyyeHus;

— OtcyTcTBHE GecrulatHbIX JUIIEH3UM, UTO OUetb BAXHO 14 CTY REHTOB.

Ha mo# Barnga, caMbiM 3(GdEeKTHBHBIM OporpaMMHLIM o0ecreueHneM sBNIETCS
«Komnac-3D».
obpaboTka» nporpaMma uMeeT OOIUpHBI uHTepdelc WHCTPYMEHTOB, a TakXke
BO3MOXXHOCTE CIeHEPHPOBATh YHPABIAIOLYI0 NporpaMMy ¥ BH3yalbHO [POBEPHUTE
o0paboTKy OeTamy, ¢ NpUMEHEHHEM 3aKUMHOTO npucnocobaexus. CaMuiM BaKHBIM

brarogaps HamudMio IPHUIOKEHMS

BEIOOpa  2TOrO

HBHOCH3HOHHOTO CONNIaHICHWA.

OUCHNS;

1.2 3ama4u mpoeKTHPOBAHIS

~ paspaboTKa yHpaBIsIoel IporpaMMBs! sl TOKApHOH olepaliiy;

[IPUIIOKEHHA

MOCIYAWUIO  HallM4YHe

— TIPOCKTHROBAHHE (baCOHHOl"O KaHaBOYHOTO PE3HA;
— HPOCKTHPOB3aHUE KOHTPOILHOTO HPHCHOCO6J61{HH AN KOBTPOOs DpagrallbHOro

— ONpeAclEHUE OPHGHTHpOBO‘iHOﬁ ce0ecTOMMOC TH.

«Monayns UITY. ToxapnHas

OeCn. IaTHOTO

M.

Hucrmt

Ne dokym.

lModnuce
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2 TEXHOJIOTMYECKIN PA3IE

2.1 PazpaboTka npeanogaraeMoro TeXHOJNOTHYECKOIO IpoLecca

2.1.1 Bribop BuAa 3ar0TOBKH ¥ METOJ €€ NOJly9eHHs

B 6a30B0oM BapHaHTe TEXHOJIOTHHECKOr0 IPOIIECCa HCIONB3YIOT 3aroToBKy I loxoBka
IMp.0-OCT 92-1311-77 (pucynok 3.1) crans 12X18HI0T-BJI I'OCT 19277-73. 11pn Ta-

KO 3aroTOBKe Ha Mexauwdeckod obpaborke tepsercs 85% meranna. M, = 0,92 kr, M,
=~ (,14 xr

40 s

6512_""

H

1—-&—'—

i

Pucynok 2.1 — DcKu3 3aroTOBKM U3 [IPOKaTa

Hcexons w3 31010, S npearaio bonee 3KOHOMUYHBIR METOX IOJYHEHUS 38IN0TOBKH
LUTaMIIOBKOH.

CyluecTByeT HeCKOIBKO METOAOB HONy4YeHUs 1nTaMIoBKY. [HTamMIoBKa B OTKPBITHIX
(TaMrax, MTaMIIOBKA B 3aKPBITBIX MTaMIax, wrtaMnoBka Ha I KM. Hammensusyio ce-
HEeCTOMMOCTD TONYHEHUS 3arOTOBKY MPH 3aJaHHON [TPOTpaMMe BhITYCKA 00CCTIeIMBAET
LUTAMIIOBKA B 3aKPBITBIX 1ITAMIIAEX.

Xumuieckue ceoictsa cranu 12X18H10T-B/I npusenens! B Tabauue |.

Tabmyna 2.1 — XUMHUECKHE CBOACTBA ) ’
C, % Cr, % NL% T, %
012 | 18 10 0-1,5

BJi — BakyyMHO-IyTOBO#M Tieperniap. Crans KOppO3IMOHHOCTONKAA, 001aJ3ET XOPo-
el TEXHOMOTMYHOCThIO NIPH ropsyeit miactuyeckoli Je(opMalim.

flucm

151900.2016.008.000 T13

10

¥ar FHuem Ne doky. Modnucs | Jama




C y‘IéTOM TOTO, YTO MEXaHH4YCCKHE CBOMCTBA cTanu YHOBICTBODIKOT BCEM TpGGOBa"
HUAM, MPCABABIEHHBIM K JeTallk, PACCUHTRIBAEM MacCy H CTOMMOCTL 3a00TOBKY TIOIY-
4aeMOH TaMIIOBKOH B 3aKpPBITHIX ITAMIIAX B COOTRECTCTBHH C PHCYHKOM 2.2

X

Pucynox 2.2 — 3cKu3 3aroTOBKU-LITAMIIOBKH B 38KPBITRIX LITAMIIAX

[pu BEIGOPE 3ar0TOBKH-IUTAMITOBKH B 3aKpBITBIX IHTAMIIAX Ha MeXaHuueckoil obpa-
6orke TepsaeTcs 44% meranna. M, = 0,25 kr.

BHeapsisl B TEXHONOIMUYECKUN NIPOHECC ITAMIOBKY B 32KPLITEIX HITAMAX, Mbl UMe-
eM: TOYHBIC Pa3sMephl ¥ BBICOKHI KIAcC TOYHOCTH IUTAMITOBKH, COKpaliaeM BpeMs Ha

MEXAHHYECKYIO oﬁpaﬁomy AeTally, YMeHBHIAeM CTOHMOCTEH TIOIYYEHUA 3aroTOBKH,
yaydidatM MEXaHWHICCKHE CBOHCTBa METANIa.

2.1.2 Bribop TexHonorn4eckux 6a3 W onpelecHye HOCHe0BaTeNbHOCTH 00paboT-
KH TIOBEPXHOCTEN JeTanu

2-yCTaHOBOYHAsN
1-1eHTpUpYyOLas

flucm
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Ilocne mTaMNOBKY 3a TEXHONOTHUECKYIO 6a3y OyIyT IpuUHITE TOBEpXHOCTH | ¥ 2.
Iipn obpaborke B KadecTBEe YCTAHOBOUHON 0a3bl HCIONB3YETCH TPABBIA TOpell, B
Ka4ecTBe HEHTPUPYoIIel 6a3kl — HapyKH2ast IOREPXHOCTE AHaMeTpoM 24,
TlocnenoBatensHoCTs 00paboTKH OCYIIECTRIACTCS CASIYIOHMH TIEPEX0IaMu:
O6paborra HapyxHOH noBepxHocTh B2419 u nonpeska npasoro Topua pasmepa 4,5;
[10/pe3Ka IpaBoro Topua paMepa 32; obpaboTka KaHaBkM pasmepa 3,6; 00paboTKa oT-

BepcTua U18H9; obpaborka xanaBkM pasMepa 3; chsaTHe (acku 0,5x45°; Hapesauue
pe3nbn M24x%1,5-6¢.

2.2.3 Bribop MeToma 00paboTky ¥ onpeAeiieHHe KONHYECTBA HeoOXO0IUMBIX nepe-
XOJIOB

Jns pacdera HeOOXOZMMOrO KOJMYecTBa Nepexo]0oB BeidepeM (pe3epHyH olepa-
L0 B COOTBETCTBMM C PUCYHKOM 2.3 U onpefenuM cnocobet 0OpaboTKH Ha HaHHOH
onepanyu.

Toxapnas 06paboTka obecriequBaeTcs CIeXYIOWMMU NEPEXOIAMMU

Obecneuenye nuHeitHoro pazmepa 324,(hil), Rz 20

I Topuesoe Touenue uepuoroe IT 13, Rz 200

2 TopueBoe ToueHue nonyuuctoroe [T 12, Rz 100

3 Topuesoe Touenue uuctoroe [T 9, Rz 20

ObpaboTka HapyHOH nosepxHocTy B18HY, Rz 3
1 Cgepnenue IT 12, Rz 100

2 Cpepnenne IT 12, Rz 100

3 Pacrauupanue noayuuctosoe IT 10, Rz 25

4 Pacraumsanue nonyuucrosoe IT 9, Rz 5

ObecneueHue munedHoro pasmepa M24x1,5-6e, Rz 20
1 Obrauusanue yepHopoe IT 12, Rz 100

2 Obrayusanue nonyuuctosoe 1T 11, Rz 100

3 Hapesanue pe3pbrl M24x1,5-6¢, Rz 20

ObpaboTka Kanasku ¢ obecredenuen 2,5+0,2, ©321,8(h13), R1+0.5, Rz 20
I Ob6rauuBanme veprosoe IT 12, Rz 100

2 O6rauynpanue noxyguctosoe IT 11, Rz 50

3 O6raumsanue unctopoe IT 8, Rz 12,5

Obecnieuenne nuHeHHOTO pasmepa 4,5 4 »(h13), npaserit Topen Rz 20
I Ob6tauupanue weproroe IT 12, Rz 100
2 QOb6raunsanue nonyuucrosoe IT 11, Rz 20

O6paboTka xanasky @23H12, 30,2, R0,5+0,3, 45°
1 Pacrauusanue yeproroe [T 12, Rz 100
2 Pacrtauusanue nonyuuctosoe IT 10, Rz 20

Sucm
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Pucynoxk 2.3 — Dckuz neranu
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2.3 PasmepHEI aHan!3 pa3paboTaHHONU TOKapHOK onepayt

| BEINONHUTE pasMepHBIHA aHANIK3 TOKRPHOH ONepalyy TEXHOIOINYECKOro Ipouec-
ca u3roTORNeHUA fetanu «llUrynep», k KOTOpPOMY NpeabIBlieHbl CHeLYIOLIRE TeXHUYe-
cicue TpeDoBaHuS:

a} matepuai, ctans 12X 18HIOT-B/i, Teépaocthio 150...235 HB;

2 IIpeofpazyeM 4epTé€x B ABYX NMPOEKUHSX: ¢XeMa JHMHEHHBIX pasMepoB AETallu
«lilTy1iep» B COOTBETCTBMU C PHCYHKOM 2.4; cxeMa ITHaMETPaIbHBIX Pa3MeEPOB JeTalu
«lllTyriep» - B COOTBETCTBUHU C PUCYHKOM 2.5.

3 PazpabarriBaeM mrag oGpaborku metany «lItyuepy, npuBeneHnsiii B Tabaune 2.

4 OnpepenseM [ONYCKM Ha Iepexofax IO TalJHiue CTATHCTHYECKOW TOYHOCTY U
BHOCHM HX B Tabmuity 2.

5 Cxema nuHelHBIX pasMepos aetand «LItynep» ¥ pacCUUTaHHLIE pasMepbl HA fe-
pexofiax B COOTBETCTBHU C PHUCYHKOM 2.6; cxema IUaMeTpalibHBIX pasMepoB JETalH
«lrymep» v pacCUNUTaHHBIE PA3MEPE! HA ITEPEX0Aax B COOTBETCTBAY ¢ PUCYHKOM 2.7.

F22"
|[_=__.‘ — o R
- -
S B=i5
b=302* |
|  A=36
e ' / \eee”” N

Pucynok 2.4 — IIpeobpazosaHHbIH UepTéK THHEHHBIX pa3Mepon
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Pucynox 2.5 — I'lpeobpasoBasHstil yepTéx AMaMeTPalbHLIX Pa3Mepon
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Tabmuua 2.2 — ITnan o6paborru metanmu «Ulryuepy

- Homep me-
. pexoza

ICKH3E]

000 BarorosurennHad

R0

2
o

e

Homycexu 1 TA,; .
e

TT0=O,3 MM;

- T2K"=0.52 mm;
- T2M"=0,74 v
CTTT"=0,52 MM,
©13"14"=0,6

. ©®13"12°=0,6

R

3

Py

oo

CTT1=0,22 M
CT2K'=0,21 mm;
CT2M'=0,3 an;
 ©13'14'=0,16
- ©13'12'=0,16

Viam.

fuem

Ne doxys.

Modnuce

Lama
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IMpopomxenue Tabnuis! 2.2

~ Homep Homep nepexona
Mepexeja

P

............

.. __rfiiz:b’_gjsm_. e

—t

Homep nepexona |

|

Hart. | Tuem Ne doxym. lModnuce1dama

151900.2016.008.000 113
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[ponosmxenue TabIunet 2.2

Howmep
- nepexopa

DCKHU3LE

e

Homycka 1 TT

i
!
+
£
}

i

2

Tr=0,075 MM;
T2K'=0,13 mm;
T2M*=0,19 mn;
©13%14%=0,1
©13*12%=0,1

Ham. | flucm Ne dokym. Modritics

fama
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[Ipopomkenue Tabnuin2.2

Homep nepe-
XoJa

—

"JCKH3LI

Horrvexku 1 TA;

LK

|

- RzI00
JL 2
! i %,
i ! . 1
k v
_,.,,/' 3’:‘}5\.-—..d_,.,?f,.d;'___F..__,r_“__jpm'r“_.._.___:_.._!”‘ . l
A
e ol - s e . M1

|

T2K*=0,12 mm

'T§1'37=0,19 MM
TH'=0,21 mMm
©97107=0,08

1519060.2016.008.000 113
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[Tponomxenne TaONMHULE 2.2

=

Homep
. mepexona

8.1

Dexnznl - Honycks u TA,

CTT2PM=0,07 Mv |
CT31=0,084 MM
- ©®9"'10%'=0,05

8.2

Rrb T2P*=0,043 My |
| T3 =0,052 MM

- ©9*710%°=0,03

&
")/QJ

Han

flucm

Ne doxym.

FModnues

Hama
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Mpoponxenue Tabnuue 2.2

Homep

: DCKU3HBI
- epexona

Jonycku u TA;

TR0 TAMR0.033 wm

10

s

i

Wam. Y lucm Ne dokym. MNodnuce ) Jama
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Iponomkenue TabmmLp! 2.2

~ Howmep
- nepexozna

JCKU3BI

Honycku 1 TA;

1

11

./[/ L’ - - .’—. . =

AT ISP
S Qfmm:\w.w-n‘_'|qz. !

e

Haes. | Aucim

Ne dokym.

lModnuch

Hama
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2.4 Co3qaHue TBEpAOTENBEHBIX MOJIENIEH HETATH H 3ar0TOBKU

3D mopmenupoBaHue — 3TO IIOCTPOCHHE MaTeMaTHYECKOro OTOOGPaKEHHsS TpeXMep-
HOI TIOBEPXHOCTH 00BEKTa € MOMOIIBIO CHELHATH3UPOBAHHOTO MPOrpaMMHOro obecre-
YEHMSL.

TeepmoTenbHple MOAENM JNETAIM W 3arOTOBKH HEOGXOMHMMBI Il MOJCTAPOBAHMS
pa3paboTaHHO¥M TOKapHOI ONepaLiy TEXHOJIOTHYECKOro npouecca geram «LItynepy.

3D-Monens feTany, NoMydeHHas N0Ce TOKAPHOU OTepalyi B COOTBETCTBHH C PH-
cynkom 2.10, Gbina cospana B mpuinoxenuu Komnac-3D. Jna nonydenus 3D-mozenu
HEOOXOMUMO CO3/aTh ICKU3 NETANY; €CIIH AETATh CHMMETPUYHAS, €€ JOCTAaTOYHO BhI/a-
BUTH BpAICHUEM.

E (=) Bexmn:d

B Onepausm spauenmal
B MmAcK

= Crpyrnesme:

WY Copyrnerme i

Ween... Jow WY

il

SUNIPRSLAPE S BRN rDE> i

<

it R p—_ Y = Coctesaa 4ITY pocmpousccop) | Mam 600T
a d WD Cucrema W17 F =
e B Veess b
Zmmeceyeers o

Pucynok 2.10 — 3D-monens aeramu «LlTyuep»

buGmorexka «Momyns UITY. TokapHas 0GpaGoTka» mpeaHasHa4eHa Jis MOIEIH-
poBanma 2-KOOPAMHATHON TOKapHOH 00paGOTKM U aBTOMATHYECKON IeHepalK YIIpaB-
JSIOMIECH TIPOTPaMMBl ¢ BO3MOMKHOCTBIO €€ BU3YaslbHOIM Bepuukanmu. bubnmoreka pa-
0oTaeT HENOCPEACTBEHHO € TPEXMEPHON MOENBIO JETANH, CO3JAHHON B CHCTEME
TPEXMEPHOr0 TBEPAOTENBHOrO IpoekTupoBanus KOMITAC-3D.

B mpouecce paGoTsl ¢ GuOMMOTEKOI HEOGXOAMMO CPOPMHPOBATH MOCIE0BATENb-
HOCTh 00paboTKH HeTany Ha TokapHOM cradke ¢ UITY. Dta nociaemoBarenbHOCTh HA3bl-
Baercs [1naHoM o6paboTky. OTaeNbHBIN TeXHONOrHIECKHi repexox B [1nane oGpabor-
K¥ (HanpuMep, TOYEHHE 1O KOHTYPY, CBEpIIEHHE, Hape3aHue pe3bObl M T. JI.) Ha3bIBaeT-
csa obpaborkoit. Ilpu 3ToM mpexmonaraercs, 9o Bce 06paGOTKH B IpeAeNax OXHOTO
ITnana BeQyTCA ¢ OAHOTO YCTaHOBA, MCIOMB3YETCA OJHA M Ta M€ CHCTEMa KOOPMHAT
YIIY, ogun 1 TOT € mocTmpoueccop. Bee nanubie, onuckisaromue I1nan o6paborku 1

Jluem
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napaMeTphl OTAEIBHEIX 00paboTOK (CTpaTerus, peXUMbl PE3aHUA, HHCTPYMEHT) COXpa-
HAIOTCS HETIOCPECTBEHHO B (aiiie TpeXMEepHOI MOJEIH AETAIH.

IToctpoenue IInana o6paGoTku HeOOXOAMMO HayMHATH ¢ BhIGopa cucremsr YITY
(mocTnponeccopa) U 3ajaHus JIOKaIbHOM cructeMbl koopaunatr YITY B COOTBETCTBHMH C
pucyHkoM 2.11, koTopas J0/bKHA ONPEAEIUTh NOJIOKEHHE HyJeBOM Touku (X=0, Z=0)
1 HanpasyieHue ocell Z u X, JlokanbHas cucTeMa KOOPIMHAT JOJDKHA ObITh IpeaBapH-
TEJIBHO CO3/aHa I10jIb30Bare/ieM ¢ rmomMompro komaHasl cucreMsl KOMITAC «JICK».
Co3zpnasarb J0KaNbHYIO CUCTEMY KOOPAHMHAT CEAYET TaK, YTo0bl OCh Z COBNafaia ¢ Ha-
TIpaBJIEHUEM TOKAPHOM OCH OTHOCUTEIIBHO JETalH.

FAGOR CNCBOIST
‘ FANUC Senes OnTD

S Cucresss xoopaear HITY  NIOK:1
@ 'E:Cnammvl

Pucynok 2.11 — Ber6op cucremst koopauHat u cuctemsl UITY

CnemyromuM 3TanoM sBISeTcs 3aJaHie KOHTYpa 3arOTOBKH, BHIOOD PEXYLIHX HH-
CTPYMEHTOB, IpUCHOCOOIeHUH, ompenenaeHne KoopauHar McXomHOM TOYKH M 30HBI
GezonacHocTH. Ha 3D-Moneny 3aroToBku B COOTBETCTBMH ¢ PHCYHKOM 2.12 co3naHsl

ITaMIIOBOYHbIE YKIOHBI W pPagMycChl, Ui HArJSAHOTO TIPEACTABIEHMS 3arOTOBKH
(LITaMITOBKH).

Pucynoxk 2.12 — 3D-Momens 3aroToBku

Jlucm
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B mpouecce BbiGopa pexxymux HHCTpyMeHTOB (popmupyeTcs Tabauia HHCTPyMEH-
TOB B COOTBETCTBUM C PUCYHKOM 2.13. Jlns 3T0oro cHa9ana HeoGXoAuMO 3a1aTh YHCIIO
no3uLMi peBobBepHON ronosku (PI'), moToM mnsg xaxmoi mosumum BeiGparsh (aiin
TPEXMEPHOM MO HHCTpyMeHTa. McxoqHas To4ka UCTIONb3YyeTcs KaK MpOMEXKYTOo-
Hasg TOYKa Mexay o0paboTkamu. OZHOBPEMEHHO OHA CIY)KUT TOYKOW CMEHBI HHCTPY-
MeHTa. 30Ha 6€30M1aCHOCTH NPEIHA3HAYEHA IS COKPAIIEHHS XOJI0CTHIX ITyTel HHCTpPY-
MEHTa IIpy 6€30I1aCHOM ITepeMENIEHNH MEX Ty 00paboTKaMHu.
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Pucynok 2.13 — BeiGop pexymux HHCTPYMEHTOB

ITocne Toro, kak 3agasa JICK u ompezeneH KOHTYp 3aroTOBKH, MOXHO IPUCTYIIATh
B CO3JaHHIO TEXHOJIOrMYeCKHX 06pabotok. [IpeaycMorpero 7 BuaoB 06paboTok:

— MHoOromnpoxozaHas 00palorka,

— o0Opabotka «KoHTypY;

~ 00pabotka «KaHaBkay;

— o0pabotka «CBepienuey;

— o06pabotka «Hape3sanune pe3s6sl pe3riomy;

— o0paboTka «HapesaHue pe3sObl IUTAIIKOM / METYHKOMY;

— OTpe3Ka.

ITpu MOJeTUPOBAHKMM TOKAPHON OIIEPaALIMY TEXHOJIOTHYECKOro nporecca 00paboTKu
peram «1ITynep» HCIOIb30BaHbI EPEX0bl MHOIOMPOXo Has 06paboTka, 06paboTka
«Konryp», «Kanaska», «Cepinenuey, «Hape3anue pe3bObl pe3riom.
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2.5 BmyamsHas Bepudukaimsa o0paborku geramu «llItyuep»

Bei3siBaeM koManay Oubnmorekn Busyanuzaiys B COOTBETCTBUM € PUCYHKOM 2.14.
B MoMeHT BBI30Ba JaHHOM KOMAH/ABI IIPOUCXOJUT CO3JAHKE YTIPABIAIOMIEH IpOorpaMmBl,
ee KoHBepTaima B Koael cucreMbl UIIY mocpeacrBoM moctmpoiieccopa, MOATOTOBKA
JAHHBIX JUi BU3yanusauun. IIporecc 3amycka KOMaHIsl MOXKET 3aHATh HECKOJIBKO CE-
KYHI.

Bmsyanmmsamysa 00paboTky BEIIONHAETCA A4 MPOMEKYTOTHOTO KOAA YIPABJIAOIECH
MPOrpaMMBI.

Hape3zanue pe3pObl pe3lioM BU3YalTM3HUPYETCS IPEPBIBUCTHIMU JBIDKCHUSMH, COOT-
BETCTBYIOIMMH o0opoTam nmmmHAens. I1pu stom oroOpaxaercs He BUHTOBAs IOBEpX-
HOCTb pe3b0bl, @ COBOKYITHOCTb IIUTMHAPHIECKUX KaHABOK.

B npouecce BU3yaid3anyy MOXKHO IIPOBEPHTD:

— KOPPEKTHOCTh YNpPaBJLIIOLICH MporpaMMsl B LENOM (MIPaBUILHOCTh HA3HAYEHUSA
MHCTPYMEHTOB, MPUCTIOCOOJICHNH, BU3YalbHbIi KOHTPOJIb 33 JBIKEHUAMH WHCT-
pymMeHTa),

~ CTOJIKHOBEHUS] MHCTPYMEHTA C MPUCTIOCOOICHUAMM,

— Bpe3aHus UHCTPYMEHTA B 3arOTOBKY Ha YCKOPEHHO#H 1moaaye.
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Pucynok 2.14 — Busyamizanus TokapHo# 06paboTkm

Knonku ¢ Hagmucamu 3D u 2D npenuasHadens! s cozfaHus 3D-Mopeny wim
(bparmenTa ¢ pesyasraroM 06paGOTKH IS ONpPEAEICHHOr0 Kafpa YIpaBIsfiomel mpo-
TpamMMbl B COOTBETCTBHMH ¢ PUCYHKOM 2.15. ITomydeHHbIe ¢ IOMOIIBIO AaHHBIX KOMAaH/
3D-moznens wnu 2D-¢parMeHT MOXHO MCTIONE30BaTh IS AHATH3a TOYHOCTH 06paboTKH
JETaIH, MPOBEPKU HATMYMSA «3ap€30B)» WM OCTATOYHOr0 MaTrepuaa.
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Pucynok 2.15 — ®parmeHT ¢ pe3ynbTaroM 06paboTku

2.6 I'enepanys yrpasJsioIei MpOrpaMmMbl

BesbiBaeM xoMaHay OmOimorexu Ilporpamma UITY B COOTBETCTBHMM C PHCYHKOM
2.16. B MOMEHT BBI30Ba KOMaH/Bl 3aIlyCKaeTcs MPOLECC KOHBEPTALMH YIPaBJIsOLIei
NpOrpaMMbl M3 KOJOB MPOMEKYTOYHOrO si3bika B KoAbl cuctembl UIIY ¢ nomomibro
noctpoueccopa. Iloctpoueccop npeacTasiseT co60i CKPUNT C OTKPHITHIM KOJOM Ha
s3bike Python. KoHBepraius B 3aBHCMMOCTH OT CIIOXHOCTH H UIMHBI IIPOrPaMMBI MO-
XKET IPOU30MTH WM NNPAKTUIECKN MTHOBEHHO, WJIH 3aHATh HECKOJIBKO CEKYHI.

Gl Deapevop Bgmeneme B Owesge CDEsdamen et Jee  Doeea  Beawres P - HH
D-28 & R-1* s B [ R-2OTR Al & @ 2000 5 C —— e s R IO IR =
s = L LS B - LA « BTVI0M » JIVIOM » 4 BIGHANVEALLN w4y P
1t % @ coemdbcanifel B 7 § P ioween i .- - T S
- ® o | = - e mpy Honas naras —
HOGL 80
2 |2 0 b P - ———
n Waew W ]
Al " E O D e v P s | N T T
* 5 Does 200 0 0 i sa0s 280 7. Hegsormee smecr | (6 Mporpms o veans crcre: Y Mume D000 100 -
A verre] pishea M Patcumicron 5
¥ by (006 TH bssoox 2%
I8 107 g0 X374 2. | Tad) |
1] § s MG GTATLS 4 EmGrmcTens
) HOCH GO1 W0 BEGo: 2 1am0 1 Buasc
&l ®M fow s w o poa GaL xed, B Desatnm
z i R ———, il G0 . I,
. ! {won 550 oS i S Movbpannem
4 eYiiwan 272 W Mymas
.BI W13 608 K304 P34 G004 12
5 014 0D X037 pusc0oLTT .
‘ 4 b s w0 v bk con237 T ToTae—— = N
! o 00 127 | BeTE R ] : :
sl 1 28 000 1304 Vv dadlan Mporpesssy o soges cingreams WY Mgas 80T - i
o'y 1 | i1 a00 20 Tum gatinn [ise =l
- 24 | ST [
i i - H paisaiz: = __
n :: L2 600 x3%. * Copety nema Compmts ey I
Y | pcnzom
2.4 | P24603 52 EpE=— S —— e —————
™ 2 { s i
af| 1025 500 X304 I2. | P G001 4222 i
= 7 co0 . 230 |
o boa w00 F2%0 |
Py (A ~ | = )] | ¥
= | Tecm. | 0060010, 20.08 |
' : = I | e
‘In e mas  Copaenbdaie | et s oo Ot ¥ Mo ON7 ¢ | Commera s 4ol [ Corbumn ocromscese 3
%l [ T ——————— e
we & -

PricyHOK 2.16 — ®parMeHT yIpassioleii mporpaMMs!

Bes ynpasiisomnas porpamMma B IPUIOKEHHN A,
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BeiBon 110 paszzieny xBa
B pasnene paccmorpena pertans «lltyuep», onpeneneH psii KOHCTPYKTOPCKHX
NPE/UIOKEHMM TT0 YIYYUICHHUIO TEXHOJOTUY U3FOTORNCHUS IETAH.
[pouzBenen pacueT Tpebyemerx npumnycko Ha obpaborky Ans Bcex odpabaTriBac-
MBIX ITOBEPXHOCTEH HA TOKapHOU omnepauyi. Ilo uroraM pasMepHOTo aHAIN3a NOCTPOCH
3CKH3 3arOTOBKH.
CoznaHbl TBEpPAOTENBHBIE MOJEIN ACTANK U 3ar0TOBKY. B riporpaMauom obecneye-
HUH OHpPEAeNieHsl MOREPXHOCTH st obpabotku. Cdhopmuposan njan onepauuu. Co-
3/ada Bu3yanuzanug oOpabotku B npuioxesnn Kommac-3D. CreneprpoBaHa ympas-
A0S NporpamMMa It ToxkapHoit obpaborku perany «tyuep»

V3nd.

flucm
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3 KOHCTPYKTOPCKIY PA3JIET

3.1 Pacuer u nipoektupoBanue (PacOHHOTO KaHAROUHOTO pe3lia

Daconnsie pesusi (T1OP) uzrotasnupator w3 ObicTpopexyiuer cranu. g 3xoHo-
MMM BBICTpOPEKYILEH CTalny UX W3rOTABIUBAIOT CBAPHBIMU. Pexxylilas 4yacTh NPUBapH-
BAETCA BCTHIK MM B MPSIMOYTOJIBHOE THE30 Leparky U3 cranel Mapok 45 uin 40X..
®opma ¥ pazMepsl OBICTPOPEXXYHIeH YacTH peslia 3aBHCAT OT clocoda CBApKH 11 pasMe-
pOB MPOGHIS peslia.

PaccuntaeM u cCKOHCTPYHpPYEM CTepKHEBOH (acOHHBIH pe3erl 15 Hapy:KHOI'o 00Ta-
Y1 BaHUA (PACOHHOH 3arOTOBKH, M3TOTOBIAEMON [NTAMITOBKOM B 3aKPLIThIX IITaMIIaX U3
cTany 12 ¢ IpenenoM IpodHoCTH 6, = 1 070 MH/M” (= 107 Kre/Mm’ ).

3aroToBKy 00pabaTeiBaeM B COOTBETCBUH C PUCYHKOM 3.1.

Puc. 3.1. Dckus obpabarteizaemMoil netany

Of1as mmpHHa peslia BIoIs ocH [3]
L,=Lgtatb+c=3,6 MM

[abapHTHBIE H KOHCTPYKTHBHBIE pasMepsl (PacoHHOTo pesna Ans rilyOHHE npoduas
34rOTOBKH oy = 14,91 MM GyayT paBHBI

B=9vMm;H=75Mm; E=4MM; A=15mm; F=Tmm; 1 =05 M, d =4 mm; M=
21,31 mm.

fucm
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Koppextupyem npoduns pesiia: AaHHbIE KOPPEKLIMOHHOTO PacuéTa peslia CBOJUM B

Tabmuny 3.1.

Tadnuua 3.1 — JlanHble KOpPeKIIMOHHOIO pacuéTa pesila

: Pacuérnas dop-

UncnenHas BeIUMYHHA

F
Jlorapudpmuuec-

punmevanns
. MyJa napaMeTpa KWi€ BETHHHHbI e :
' 11=20°00 -
N =12 2.48490
WL S sin y,=0,342 099835
- h,=4,104 11 S
A=r) cosy, cosy;=0,939 1,2962 :
» A=11268 2,53681 j
sin y/= hy/> ry=r5=10,9 079588
Ty=T3 sin y,= 00,3765 0.74539
Y2=22°07'01" lg cosp,=1,92652
A,=r1; COSY; cosy,=0,9264 1.92652
Ar=A5=10,09776 2,79379 -
GEA-A C=C5=1,17024 044373 |
- sinys= hy/ry r=11,7 2,87314 |
siny=03507 | 0.66788 ‘
. 1=20°31148" L | lgcosy=1,93117
- A=y 08y, c0sY4=0,9364 1,93117 l
- A=10,95588 2,8717 L
TCiA- A, C4=0,85812 0,60205 o
E= U.H"Yi = 12°
yi=20° |
g = 32° g cose=1,85733
- P=C, cosg, cosg,=0,8480 ;
C,=1,17024 0,421938 !
- Py=Ps=0,99236
" Py=C,cosg, Cy=0,85812 |
P,=10,72768 0.58026

PacrnosioxeHe KOOpAUHATHBIX pasMepoB Hpotiis obpabaThbiBacMofl 3ArOTOBKY B
COOTBETCTBHH C PUCYHKOM 3.2.

Har,

fuem Ne orym.
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Pucynox 3.2 — PacnonoxeHne KOOPANHATHEIX pa3MepoB rpothiisa (pacoHHOTO pe3na

Ha ocHoBaHUW NPOBeIEHHBIX Pacu&éTOB BEIYEpuHBaeM pezelt (DaCOHHBIH NpU3Mary-
yeckuit. KOHCTPYKLINS 11 OCHOBHBIC DJISMEHTHI pe3lia B COOTBETCTBHH C PHCYHKOM 3.3,
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Pucynox 3.3 — Pesen gacornblii KaHaBOUHBIH
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3.2 HpoekTrpoBaHUE KOHTPOIBHOrO TIPUCIIOCOONEHHS [UId 3aMepa paJHalbHOro
o
OueHus

3.2.1 Bribop cxeMBI KOHTPOJIA

Hannoe nprcnocobieniie NpeaHasHadeHo s KOHTPOI JOMYyCKa paayanbaoro Gu-
€HUs, B COOTBETCTBHY ¢ pHCYHKOM 3.4, nogepxtocth 18HY oTHOCHTERBHO TOBEPXHO-
ctu 3019,

Pucyxok 3.4 — Cxema KOHTpOIS

Jerane npu KoHTpone HazyupyeTcs N0 HApyKHON THIMHAPHIECKON NOBEPXKOCTH
{309 1 3akpennseTcs, B COOTBETCTBHHU C PUCYHKOM. KOHTpOL OHEeHHMs oCy1IeCTBAS-
eTCsl HHANKATOPOM Yepes phivar, IJie4o KOTOPOro NOABOJUTCA K KOHTPOIHUPYEMOH No-
BEPXHOCTH.

B npucnocobnreHun perans 0asupyercs W 3aKperuisieTcs B MenOpaHHOM HaTpOHe.
Ha mnunrzaene 9 npucnocobnennst ykperui€H quck 8 ¢ memOpaHol 7, umeoluus TpH
BLICTYIA, HA KOTOPBIX YCTAHORJIEHB KYNauKH 0.

B cBo6oaHOM COCTOAHMY NOCaAOYHBIN pazMep No Kyladkam ZC.1KeH ObITE DOIbLIe
HanboOapImero pasMepa 0az0BOM HAPYXHON HMITHHAPHYECKOH IMOBEPXHOCTH JETaNny.
IToBopoTom pyxosaTku 16 MeMOpaHa pasrpyxaeTcd, 1asas BO3MOKHOCTb 3aKpENUTh J&-
Taib. [oce ycTaHOBKY AeTanu roBOPOTOM PYKOATKH 16 B 0OpaTHYIO CTOPOHY M TAroH
12 memOpana HatsirmsaeTcss ¥ pedopMupyercs (mporubaercs). Ilpu srom Ky.auxw 6,
HUMEFOIME 3HAYUTEIILHBIN BBIAET, CBOOATCA K USHTPY, U ASTalb Haa&XKHO LEH) PHPYET-
cit. KoHTpOL OMeHns NpOU3BOIUTCA HHANKATOPOM 26, YCTAHOBIEHHOM Ha TOBOPOTHOH
croiike 3 B kopnyce 4. Ilpu BpaleHMH LINHHZENS C OeTanbio MaxoBHUKOM 14 Guenue
nnopepxHocT Y18H%epepatresa yepes poluar 15 Ha HOKKY HUHAUKATOPA.

ITo OTKIOHEHHUIO CTPENKH WHANKATOPa CyAaT o Benvunae buenud. Hlratus 5 nos-
BOISET OCYIUECTBUTE OTBOJ KOPIYyCca ¢ HHAUKTOPOM A0S TOCTAHOBKH M CHATIA JETANH.

Atem
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Tak e, KOpIIyc ¢ MHAUKATOPOM MOXHO noBopauneath Ha 180° B kopmyce 2. Ipyauna
18 coznpaér HeobOxoaumoe youire AN (hHUKCaluu CTolKH ¥ KOpIiyca, B COOTBETCTBHH ¢

PHCYHKOM 3.5.
6 7 5 ¢ P

A\

\

\ A

Pucynox 3.5 - Cxema npucrocobnerus Uis 3aMepa paadailbHOro OHeHus

3.2.2 Pac4er 3j1eMeHTOB ITPHUCTIOCOOIeHIS.

HaxozuM oTHOLIEHHE M pajiuyca a MEMOpaHBl K paguycy b yCTaHOBOUHOH ZeTanH

a
m=-—
b
q
m=2=%_3¢
b 15

lprrumaem m=2,0. B 3aBUCHMOCTH OT m 170 CAeAYIONHM JAHHAIM HAXOAWM MO-
MeHTe M) 1 Mz Torna M, = 0,51 a M3=0,49, 1o ponu koropeie My u M; cocrasmsuor
oT M,,.

Huametp 3arotoeku 30 Mm,u3 Tabn. OepeM 3HaueHde yria pasBopoTa KyNadKoB ¢
nox Ae¥icrereM cuist P, oxo pasuo 0,1569 panuarn [2].

Haxopnm moMeHT M3

M, b
B-(1+ y)

.?Q:

Fluem
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LInnaagprdecKas XKeCcTKOCTs MeMOpans! [ H/M (kre/cm)]
B=E-nf12-(1- 2|

rae E=0,2 - 10° MITa — MOAYJE YIPYTOCTH
u=10,3; h=35 MM~ Tonmuna MemMOpans

B=0,2.10°-0,512-(i~ 0,32 }}=25-10-10,92= 273000 krcfeu,

b
=M,
9 ’ B(1+;.f.)'
M3=60°B(1; g,

r7ie b — noJoBRMHA paguyca MeMOpaHe

273000(1 + 0.3)

M, =0,1569- =2039H

Craenoparensro M= 1765H, M, =3461H

PanuansHas cana Ha TPEX KYJIadKax M&M6]J&I-].HOFO MaTpOHa 8 papHOMEPHO AcHC-
TRYIOIUIETO IO OKPYIKHOCTH M’CMGpaHbI Y BBLI3LIBAIOUINM €€ H3IHO MOMeHTa PVIH

W=MmeEL
n

W=346I-2-3,14-2;7

-5,3=3691H.

VYron naubonsinero pamxkuma KyinadxoBs {pan)[1]
o =g+ L) (as
21 ’

rie A= 0,0008 - b-+0,02 = 0,0416 mu:

8-4OIYCK Ha pa3Mep yCTaHOBOIHOW IOBepXHOCTH netand = 0,025

¢ = 0,1569+[1L2 : 53)-(0,0416+ 0,025)=0,1570pas.

Jluem
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Cuna Ha IITOXE MEXaHWZNPOBAHHOIO MPHBOAA HATPOHA, HEOGXO,[[HMEIZ AJiA IIpOTry-
0a MeMﬁp&HH U pa3BeicHHMS KYJIaYKORB TIPH pPazxkKuME AeTalil, Ha MaKcumal BHBIA yroi

.
4-wB-¢
23101 [—
{ g«b]:

!

_ 4.3,14-273000-0,1570

T )

3.2.3 Pacuer npucnoco0neHus Ha TOYHOCTh

=369,3H.

dopmyna Juis pacyeTa NMOTrPEeIHOCTH U3MepeHus 0y ueT uMeTs B [5]:
Wy = © ¥ 0 & WC

rie oy- NOrPeliHOCTE YCTRHOBKU AETAIM B KOHTPOISHOM npHcnocobienny (0y=0);
MC-TTOTPEHIHOCTD cTaTh4eckod HacTpolixku (wc=0,015 mm);
0d-ITOTPEINHOCTE JUHAaMUUecKol HacTpoiixu (wd=0).

@, = 0+0,01540 = 0,015mm.

Jto coctapaset 25% OT 3HaUSHHsE KOHTPOJIHAPYEeMOro TpedoBadusd, a SHauKT
TOYHOCTE U3MEPEBUS — 00ECTIeUNBACTCA.

L Pl
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4 bE3OIACHOCTDL XM3HEEATEJIBHOCTHU

4.1 Obecneyenne 6e30NMacHBIX YCIOBUM TPyia HA ABTOMATH3HPOBAHHOM CTAHKE

Yenosud Tpyfa paboduero XapakTepu3yeTesl aBTOMATH3APOBaHHbIM POH3BC,ICTEOM.

TTonyaBrOMaTHYECKOE MPOM3BOACTBO  HCKIOWAET 4eOBEKa M3 Ipolecca
HernocpencTeeHHON 0o0paboTku npeaMeTa TpyAa, KOTOPLIM LEIMKOM  BRIOIHAIOT
MeXaHu3MEI. 3anaua pabouero OTpaHUYINBACTCH obCITy)KUBaHHEM
aBTOMATHU3HPOBAHHOIO CTaHKA.

[lpousBoacTBEeHHEI Nponecc npoucxoaur Oez yuacTHs pabouero, OH TONBKO
321a€T napaMeTpsl 00paboTKH.

PaGouee mecTo B cooTBeTcTBHM ¢ pucyskoMm 4.1 opranuzoBado B paboueh nose
CUISL, COOTBETCTRYIONIEE YPrOHOMHYECKUM TPEOOBAHUAM.

e || O

Pucynok 4.1 — I'lnan opranmsanun pabouero Mecta

DnexTpo0e30nacHoCT:  ofecreuuBacTcs  M30O/sIUMel  TOKOBSLYHIMX — Hacred,
HCKIIFOYCHUE JIOCTYHA ¢ NOMOUIBI0 OrpakieHWid, Tak Ke HPOBEAECHO BBLIHOCHOE
3a3eMIIEHHE YTOOBI MCKNIOUHTE TOpaKeHHE 3JIeKTPHYECKEM TOKOM [PH HNOBPEXKICHUU
H3OILUHN 3NEKTPUHECKHX TIPOBOIOB.

B xauecrBe OIpafUTENBHBIX CPEACTB 33IHTHl HMCHOONB3YETCA  ONTHYSCKHH
32IMUTHBIA Oaphep, pacrnonoXKeHHsIH BOKPYI paboueil 30HBI ABTOMATH3IHPOBAHHOTO
CTaHKa. Y CTaHaABIMBAIOTCH CTONOUKK ¢ TIpUEMOM M OTIPaBKOH Jsryya. Eciay nipn pabore
CTaHKa OIMH M3 Ny4ell mpepsiacTca 1o MO0 NMpHYMHE, HANpPUMED: ONEPaTop WM
npyro# pabounit nonan B pabouyro 30HY MaIIKHEIL, 10 cpadaThiBaeT CHCTEMA 3AIUTH! K
CT4HOK OCTaHaBIUBAETCH, YTOOR! HE TIPOM30LIIO HECHACTHBIX Cly4acs.

Beutunsanus opraHusyer W peryiupyer BoO3IyxoobMen B nomeulenud. Han
aBTOMATH3NPOBAHHLIM CTAaHKOM YCTAHABIIUBAETCA  BO3XYXOOTCOCHI, Il YIANEHUS
3arpA3HERHOrO BoO3Ayxa. Ilo Xapakrepy ZABWKYILMX CHA BEHTHIALUS ABRISETCH
scKyccTBeHHOH. [lo mpunnuny aefcTBus BEHTUNAINA ABIACTCS NPHTOYHO-BBITAKHOH,
obecriewnBaoIas TIOJTHEIH CaHUTAPHO-TUTHCHUIECKII hHeKT. Taoke
OCYINECTBISIETCS IPOBETPUBAHNE BCero NoMelieHus {o0meo0MeHHas BEHTHIALIHA ).
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CucTeMa OTOIUIEHHS] KOMIEHCUPYET TEUIOBBIC OTEPU B noMelieHUU. OTOMIeHHE
fRISETCA LEHTPaJBHBIM, TaK KaK ero MNoJy4aroT 3a mpenenaMmi oOCIy/KHBaEMOIo
31aHKUg. TeIUIoHOCHTeNeM sBisieTcs Boaa. [IpHMeHsioTcesl OTONUTEIbHbIE NPHOOPH: C
r:1aJKOH MOBEPXHOCTBIO, JOMYCKAIOUIHE JIETKYI0 OUHCTKY (PaaHaTophl CEKLUOHHBIE).

Ocaemenne pabodero MecTa Mo BUAY HCTOYHUKA CBETA SBISSTCS MCKYCCTBEHHBIM.
HcToynuKaMy HCKyCCTBEHHOTO CBETA ABIAIOTCS JIAMIIbI HAKaHBaHHsI.

O neucnpaBHocTAX paboueit cHCTeMBl OOCTYKUBAaIOIME [EpCcoHan oOnoBellaeT
3RYKOBas M CBETOBAs CHIHAIH3AIMS.

[loxapnas Ge3zonacHocts 0OBeKTa O0ECHEUMBACTCS CHCTEMaMH IIPSIOTBpalleHHs:
noxapa — CUrHaIH3anuAMU. B 1iexe pazMeiigHsl TIPOTUBOIOKAPHEIE [UHTH, B KOTOPBIX
HaxoMIsTCA OTHETYINWTeNb, JIONatTa, TOHOpP, BEAPO. ALMK € meckoM. Tak xe B Iexe
pacronaratoTesl SKCTPCHHBIC KHOMKW BKIIOMCHHS MOXApHOU CcHrHamizanuu. Hns
OTpaBMYEHUS  PA3BUTHUS  HAYABIIerocd IHoxapa B Uexe  IIpeLyCMOTpPeHbl
IPOTHBOIIOKAPHBIE TIPerpa/ibl: MPOTUBOIOXKAPHBIE CTEHBI, HEPErOPOAKH, TIePEKPRITH,
30HBI, TaMOYpBI-ILIO3L], MABEPH, JIOKH M KiamnaHbl, [IpOTHBOMOKApPHBIE CTEHB,
NIEPEKPHITHS U [HEPEropOJKK JeNAT 30aHKUe Ha MPOTUBONMKAPHEIE OTCEKU, 4 OTCEKU —
Ha CeKIIUM W ITOMCHICHHUA.

K vBauBWAyansHBIM CpEICTBAM 3aIIHTHI OTHOCATCA: pabouas dopma (mas
W3OJLAIIMK); PECTIApaTophl (st 3al(UThl OPraHOB IBIXAHUS), NepYaTKH (18 3alUTHI
PYK); KaCKu 3aIUATHBIC (NSt 3ailUThl [OJOBA);, 3AIIWTHBIE OYKH (1 3aLUMTHL INas3);
HAYIIHHKHA (AAs 3a10KTH] CIyXOBLIX OPTAHOR OT IHyMa).

4.2 Bribop u pacueT cUCTeM BeHTHIIALIKY

B COOTBEeTCTBUM ¢ CaHUTAPHBIMH HOpMaMM BCE IIPOM3BOJCTBEHHbIE I[IOMELIEHMS
JOTUKHEL BEHTWJIHAPOBaTked. B noMemienus, rjae NPOEKTUPYIOTCS  IIMTHHAPE!
rugpapaugeckre MIJI-80 u MITO-80, 1. e. B KOHCTPYKTOPCKOM GrOPO, HET BBIIECICHUA
BPEIHEIX BeIeCTB, MapoB M rasoB. [lns mojpoBHOro mOMEINeHUS NpHMeHseTcs
o0ureo0MEHHAs TPUTOYHO-BRITKHAA BeHTWIRIMs. PaboTocnoco0HOCTE  CHCTEMEI
BEHTHIBILIUH OTNIPEREISETCs oKa3aTeleM KPaTHOCTH Bo3ayxooOmena [6]:

K=1/V,

rae K —kpaTHocTh Bo3gyxooOMeHa, 1/4;

L. — KON-BO BO3AYXA, YAAISEMOro 13 ITOMEILCHHUS B TEUEHYE 1aca, M /4;
V — 06beM IOMEIIEHNS, M .

KpaTHOCTb BOBI{YXOOGMCH& NOKa3bIBAET, CKOJIBKO pPa3z B 4ac MEHICTCA BO3OYX B
IMOMEIICHH H.

Ilpu HOpMAaNbHOM MHKPOKAUMATE K OTCYTCTBUM BpeTHBIX BellecTs (ColepiKaHUeM
3
UX B [penesax [JOIYCTHMBIX HOPM) BO3xyXoobOMedn L (M'/4) MOXKHO ONpefe/uTh NO
hopMmyne [6]:

L=n 'LI,
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e n - 4ucno paboTaromiMx B TOMEIUEHHUH, IIT:

L, - pacxon Bosayxa Ha ojHoro paboTaloillero, nOpHHMMAECMBIH B
3ABHCHUMOCTH OT 00BEMA NOMEIIEHUS, IPUXOAAIErocs Ha KaKIoro paboTatolero (L,
= 30M/u npu ob6bEMe Meree 200°; L, = 20M° /g npu 06séme ot 20 10 40M"; Ly== 40M°fu
B noMenieHusnx 0e3 OKOH).

Tpu pacuére ob1e0OMEHHOH BEHTHIIA LMK HAXOAUM 00BEM NOMEIHECHH:

Viomen = 20 <10 -3=600 M 3.
Pacxo BozOyxa Ha ogHOro paboraioiuero rpuHyMaeM:
L1=20 M/
Pacxon Bo3yxa Ha Beex paboTatonmx:
L=n-L;=20"15=300 »*/u.
Kparrocts Boznyxoobmena:
K =300/600=0,5 1/u.

4.3 Meponpustus 110 3ammre oT upessbiuaiiubix cuTyaiys (YC), BersBaHHEIX
aTMOCHEPHEIMH 0CaAKAMH

K atmMocdepHBIM OcangkaM OTHOCHTLCS KPYNHBIA Ipajl, CHIALHbLIA /05, NUBEH,
IPO3bl, CHJBHBIM CHEronajf, JKCTPEMAalbHOE KOIMYECTBO W IPOAOIKHTETLHOCTDL
BLINAACHUS OCAJKOB OKa3blBacT ONACHOE JIs H3HH JIHOAEH M pasIndHbIX O0LEKTOB X
B030YKAAIOT APYIHE BUJIbI YPE3BBI9alHLIX CHTYALIME.

- WHTEHCYBHbIE CHErOIAAbl HApaIU3yIOT TpaHCIOpT, BLI3HIBAKOT [1OBPCKACHUE
nepeeseB, JIDI1, 3ganumit nox cHeroBol Harpy3Kol, CXOX CHEXXHBIX NaBMH B ropax,
Np# BBITIAAEHUE B OOBIYHBIX OECCHEXXHBIX palioHax UM B TEHJOE BPEMS rofa NPUHOCAT
yiep0 CelbCKOMY X034HCTBY.

- MHTEHCHBHEIE JIUBHU BO30YKAAI0T HABOJHEHNE, 3PO3KH, CENN B rOpax.

- 3KCTPEMATBLHO MAJIbIE CYMMBl OCAAKOB [PHBOAAT K 3acCyXe, OMACHOCTH JICCHBIX
[10apPOB, OOMeTeHHeM PEK, TPYAHOCTSIM JUIS CY/A0XO0/ICTBA.

Ilo pexumy u dopMe BO3AEHCTBUA Ha JIOZEW M Pa3IUYHBIE OODBEKTHI CHEKHO-
JTEJTHAKOBEIE ABJIEHHMS SABHO DPa3HOOOpasHEIE, dpe3BBlYalHBIE CUTYalHHU CBA3aHHBIE C
SU30IHYECKUMU 00BEKTAMH — 3KCTPEMaIbHBIMY CHEFONAAaMU H XOJ0A0M, MACCOBBIM
CXOIOM JIaBMH, KPYIIHBIMHY 3aTOpaMU JibAa Ha pekax v T.1.

Ang MaITEHOCTPORTENBHOTO NPEANIPUSITAY A0 OBPEMEHHLIE JOKIH GKa3bIBAIOT HE
O1aronpHATHOS BO3IEHCTBHE Ha MPOTEKAHHE TEXHONOTMUECKUX TIpolleccos. Onu
BbI3BIBAIOT 3aTOIUICHME TIOJBANBHBIX TOMelleBHii , Hapyluenui paboT auHiH
JMEKTPONEPE/ay, 3aTOINICHHE pabouyx MeCT 1 T ..
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CHeXHBIA MOKPOB — 3TO CNOH CHera Ha MOBEPXHOCTH 3€MIIH, BO3SHHKAIOHMI B
pe3ynpTare cHeromajga. boinbemol oGOreM CHEXHOPO IIOKPOs MOXKET Bhi3BaTh
00JeNeHeHHI IUHUM SNeKTpoIepeqad, W KPOBAM 3HAHMH, IPUBECTH K OOPYIICHMIO
KpOBIIY, 3aHECEHHEM CHEXKHBIM HOKPOBOM M TOSBJIEHHSA HAJSOW Ha HPOE3KEH HaCTH
YEXOB,

HOononHMTENbHBIM OTpULATEelIbHBIH 3Q(PeKT NpH CHEKHBIX 3aHOCAX BOZHUKAET 3a
CHET CHIIBHOIO MOpPO03a, CUIBHOIO BETpa IIpu Merensx ¥ obnenenenusx. [locnencreus
CHEXHBLIX 38HOCOB MOTYT OBITh JOCTATOYHO TDKeNBIMA. OHH B COCTOSHHU
mapaiu3oBaTe paboTy OONLINMHCTBA BHAA TPAHCNOPTA, NPHOCTAHOBHTL [EPEBO3KY
mojied 1 rpy308. KonecHsle aBTOMOOHIIE HE MOTY JBUTATECA IO POBHBIM 3aCHEKCHHbLIM
JOpOTaM , eCly TONIMHA CHEXHOIO IIOKPOst NPEBLIIAET IIONOBMHY AMAMETPa KoJeca.
Jlrojin, OKa3BIBAIOIIMECS HAa MECTHOCTM W30JMPOBAaHHBIE H3-3a CHEXHBIX 3aHOCOB,
HOJBEPTAIOTCS ONACHOCTH OOMOpOKEHMs. ¥ rubesd, a B yCloBHH OypaHOB TepsioT
OPUEHTHPOBKY. 1Ipy CUNIBHBIX 3aHOCAX HeGONBILINE HACEIEHHBIE ITYHKTB! MOTYT OBITh
[IOMHOCTBIO OTpe3aHbl 0T KOMMYyHMKAIM¥ cHabkeHuA. YcioxHaercd paboTa
UPEANPUATHA KOMMYHAIBHOTO W JHEPreTHYECKOro XO34MCTBA, €CIH  3aHOoCaM
COTYTCTBYIOT CHABHBIE MODPO3bI M BETPBl, MOIYT BHIXOJWTH W3 CTPOSl CHCTEMbI
3[EKTPOCHA0KEeHHs!, TEIIOCHAOKEeHUS H CBI3H. AKKyMYJSIMS CHera Ha KpBILax
3JaHUM U COOPYIKEHUH CBBIIE H3OBITOUHOH HAarpy3Kky IPHBOIHUT K ¥X oOpylIeHUIO.

Yaapel MOJHPE MHOTZA CONPOBOXKAATHCA Pa3pYLICHWSIMU, BLI3BAHHBIMH €€
TEPMUYSCKYME M JIEKTPOAMHAMMUECKUMH BO3ACHACTBUAMM, & TaK K¢ HEeKOTOPbIMU
OITACHBIMH ~ NOCHEJCTBUAMH, BO3HHKAIOWIMMU OT HEeWCTBHE YVIEKTPOMArdHATHOTO
CBETOBOTO U3IIYUEHMUS.

Haubonsiiue paspynieHns BBI3BIBAIOT YIAPBl MONHHUM B Ha3eMHEIE OOBEKTHI IIPH
OTCYTCTBHM XOPOIKX TOKOMPOBOLALINY IIyTEH MEXK Y MECTOM yJapa ¥ 3eMieil.

BosmoxXHO Tak ke  BOBHHKHOBEHHS OONBIION  pPa3HOCTH  [OTEHLHANIOB
ICKTPHUECKUX PpaspsafioB MEXJAY OTHEILHBIMHM NpEAMETaMy BHYTPH COOPYIKEHMNI.
Taxkpe paspsibl MOIYyT SBUThCH TPHYMHON TOXAPOB W NOPAXKEHHSA HIOJCH
IEKTPUYECKHM TOKOM. HacTo IpAMBIM YJapoM MOIHHHR NOJABEPTAtOTCA COOpPYKEHHA,
BO3BLIHIAIONIMECS HAX OKPYXAIOIUMMM CTPOEHUSIMH, HampuMep: MeETallli4yecKue
AbIMOBEIC TpyOBI, OamIHH W CTPOSHMs, CTOAMIME B OTKPHITON MecTHOCTH. BeckMa
OITaCHBIE MApAMBbIE YAAphl MOJHHM B BO3LYIIHBIE JIUHUU CBA3H ¢ METaJlTHYECKUMH
oropami.

OmnacHocTs rpagobutuil onpenensercs IHAMETPOM (Maccoi) TpaJiH M pasMepaMy
MOPAKaeMOH IUIOIAZM — «IPajJOBBIX JoOpokek». Jluamerp rpafge He MeHee
HECKOJBKMX MHANHMETIPOB M YBEJMUMHUBACTCA BMECTE CO CKOPOCTIBIO U BBICOTOMH
OHATHAA TPO30BEIX 001aK0B. ['pax — 3710 arMocdiepHse OCAAKY B BUE WAPHKOB b4
¥ CMECH JibJla ¥ CHEra, BHIALAET BO BPeMs [IPOXO/KACHHA XOIOAHOre (pOoHTa UM BO
Bpems rposel. HambGonelnne rpagvael OpeAcTaBisIEOT COOOH IIPOCTRIE CTPYKTYPLL,
00pa30oBaHHbIE NPU YCIOBHH, KOT/A MOBEPXHOCTh CHEXKHBIX KOMOYKOB TaeT W OCHOBA
3aMep3aeT, KN Ke TIOKPHIBAeTCS BOAAHBIMHU KarlelbKaMHe, KOTOPBIE 3aTEM 3aMep3aroT.
Taxkum ofpasoM, y TpajvH TBepHOe BHELIHee DOKPHITHE H MATKaA CEpALeBHHA.
Kpynusle rpaguebel puamerpom ot 1,2 mo 12,5 oM mpencrasmaoT coboit Hosee
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CJIOKHBIE CTPYKTYphL. OOBYHO OHHM COCTOST W3 4EPEAYIOIIMXCA CIOEB TBEPIAOTO H
MSKOTO NbJa.

Kak npasuio, rpaj Beazaer U3 MOIHHBIX Ky4eBO-AMKIECBBIX 00IaKOB NPy TPO3e H
nuBHe. YacToTa BRITIAJICHHSA IPAsia PaslInyHa: B YMEPEHHHBIX WHpoTax oH ObiBaeT 10-15
pa3 B rof, y 9KBaTopa Ha Cyllle, rie Goree MOIIHEe Bocxoadamye noroxH, 80-160 pas B
rogd. Kakumu Ol Hu Obuim cnocoObl o0pasoBaHud, BBIDAJEHHE rpajia NPUBOOHT K
MOPA3UTEIBHEIM Pa3pYILCHUSIM U K YeJOBEUECKUM JKePTRAM.

Bo wm3bexanue BoszuuxuoBeHuss YC or armocepHEIX 0CaAKOB  HEOOXOOMMO
BBITIONHATE CASAYIOIIKNE MEPOHPUITUS:

- ¥ I TIpeAyIpexIeHys 3aHOCOB HCIONL3YIOT CHETO3AIUTHLIE OIPAXKICHUS W3
MPUTOTORIIEHHBIX 3apaHee KOHCTPYKIMH BHJIE CHEXHBIX CTEHOK H BATOB U T.1.

- % OPHEHTHPOBKH TICLIEXONOB U BOAMTENeld TPaHCHOPTHBIX CPencTs,
JACTUTHYTHIX OYypaHOM, BAOIE JOPOT YCTAHABNUBAIOT BEXU M APYIHe yKa3aTelly,

- OpU [ONYYEHUM YIPOXAIIMEro INPOrHO3a [PHUBOAAT K TOTOBHOCTU CHIIEI M
CPENCTBa, IpeAHAa3HadeHHbie Uit GopsObl ¢ 33HOCAMHM, NPOBENEHUS ABapHHHO-
BOCCTaHOBUTENLHBIX PaboT;

- OCHOBHOH Mepoit 00psObl CO CHEXHBIMU 33aHOCAMM ABISETCS CUHCTKA NOPOT H
TeppuTopuil. B HOepBylo ouepelhr pacuHUiialoT OT 3aHOCOB JKEIE3HOAOPOKHBIE H
aBTOMOOMITLHBIE MAruCTpay.

- IIpY HEOOXOIUMOCTY HPOBOIAT YACTHIHYIO IBAKYAIMIO HACCACHUS U OPTaHU3YIOT
CICIMANBHBIE MapILUpPyThl KOMMYHANBHOIO TPaHCHOPTA KOJNOHAMM, @ TaK ¥XKe
mpexpauiaoT paboTy yueOHbIX 3aBeICHUI U YIpeK IeHUH;

- RaINUTa 3JaHUM U COOpYXEHWH OT MONHUM COCTOMT B O€30macHOM 3a3eMIIeHHe
FISKTPHIESCKUX UMITYIBCOB, T.€. B IPHMEHEHHIE I'POMOOTBOAOB;

- IS 3aUIMThl ItOAeH OT MONHHH Ha OTKpbITOM MecTe HeoOxoiuMo HalTy
3a3eMIIeHHOe yOexume. Takum yOexuineM MOoXeT CIyXuThk jgec. OTHENbHO CTOALIEE
IepeBO IPEICTABASET ONACHOCTh, TaK KaK SBNSCTCS IPOMOOTBOJOM, M HE HCKIIOYEH
npo0oH Mex Iy HepPeBOM ¥ YEIIOBEKOM;

- IpOBEIeHNE QUUCTHRIX paboT KaHANM3aLMH U BOJOCTOKOB;

- HoclenoBarenbHas yOopKa CHEXHBIX 3aHOCOB KaK ¢ IPOSIPKHX HACTeH, TaK U ¢
KPOBAH;

- CBOEBPEMEHHAS TUKBUAAIINS 008 IeHEHKHH;

- st m30eKaHue CHEXXHBIX 3aHOCOB HUCITONB30BATE 3AIUTHLIE OrpakIeHHs;

- IpH MOXYYEHUE YIPOKAIOHIEro IIPOTHO3a MPUBOJAT B TOTOBHOCTh CHABL K
CpefcTBa, MNpeAHa3Ha4deHHBle s OOpeOBl ¢ 3a3HOCAMM, [IPOBCIEHHS aBapyuHO-
BOCCTAHOBUTENILHAEIX PadoT;

B Poccun pazpaGoransl METOABI OTIpeNENIeHHS] MPOMOONACHBIX 0OJIAKOB U CO3/IAHBI
cnyx0Osl  OoppOBl ¢ rpagoM. OnacHble obnaka paceTpeNMBalOT  CHapslaMH,
CHAPSKCHHLIMU CIENUATEHEIMU XMMUYECKUMH CPeJiCTBAMH,

BLIBOXBI 11O pa3jIey HeThIpe

Paccmotpensr Bonpockl 06 obecnedenur OesomacHbIX YCIOBUHM Tpyda Ha
aBTOMATHM3MpPOBAHHOM cTaHKe. IlpousBeleH BHIOOP M pacyeT CUCTEM BEHTHIIALIMH.
BrIsBICHB! MEPOIIPUATHA 1O 3amuTe 0T YC, BRI3BAHHBIX aTMOCHEPHLIMH OCaAKAMM..
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5 BKOHOMMWYECKHI PA3JIET
5.1 Cebecronmocts u3rotopienus nerand «Itynepy

CebecToMMOCTE MAIIHHOCTPOUTENBHON POAYKIUH - 3TO RRIDAIKEHHbBIE B JCHEK-
HOH (opMe TeKylHe 3aTpaThl MpeanpusTuil (obneauHenuil) Ha e€ Mpou3BOACTBO U
peamu3almio.

B yxpymHeHHOM BHAe Ce0SCTOMMOCTE MPOAYKUHH BKIIOYAET CTOBMMOCTH W3-
PacxoA0BaHHOIO CHIPhS, MATEPHAJIOB, TOILINBA, SHEPTHH, HHCTPYMEHTA, 3apaboTHYIO
H1aTy IIPOMBILIIEHHO-TIPOU3BOACTBEHHOTO TIEPCOHAAA, 3aTPAThl HA aMOPTHIALMAIO U
PEMOHT OCHOBHEBIX (DOHZOB M APYTHE PacXO/bl, CBS3aHHBIE C IPOU3BOACTBOM H pea-
nvzanyedt npoaykiuu. TakuM o6pazoM, B ce0ecTORMOCTE BXOAAT 3aTPATH HE TOIBKO
’KHBOrO, HO ¥ IIPOLUIOFO TPYHA, OCYLISCTRACHHOIO B CPEACTBAX U MTpeaMeTax TpyHa.

CebecTONMOCTE IIPOAYKLME UIP3eT BAXKHYIO PO B NPOU3BOACTBEHHOH Fed-
TEJIBHOCTH NPEANpHUATUS, B Pa3BUTHH OTPACIH MALIMHOCTPOECHUS H HAPOIHOIO XO-
3siictBa B HenoM. OHa MOKa3BIBAaeT, HACKONLKO I(PQPEKTUBHO MCTIONB3YIOTCH Cpei-
CTBa TPYXHA, IPEAMETH TPYAa M CaM TPYI MPH U3rOTORJIEHUY MponyKUuun. CHUAKEHHE
cefecTOMMOCTH JIeXHUT B OCHOBE YBeNuueHus obliedl cyMMsl Mpubbiin, a, cliedoBa-
T€/IbHO, ¥ Pa3sMEpPOB OTUMCIEHUM B (QOHIBI 3KOHOMIYECKOTO CTHMYyNupoBanus. Ce-
OECTOMMOCTE CIY)KHT BaXHEHIOWM 3NEMEHTOM XO3PACHETHBIX OTHOLISHME MEXKIy
NPEIIPUSTUAMY, 4 BHYTPHA HUX - MEXHY OTAENbHLIMY NPON3IBOACTRCHHBIMI HOAPA3-
JeICHASIMH.

5.2 Pacder cedfecTouMOCTH IETAIH
Pacuer cebectonmoctr getanu (C) onpexensem no gopmyne|10]
C = M3 +Po+ Orcc + Onp + Oaum

rae P, - pacxos Ha onnary Tpyza;
Orec - OTYHCIIEHUE HA FOCYIAPCTBEHHOE COHMANLHOE CTPAXOBAHHE,
Oyp — 0B1LENPON3BOACTBEHHEIC 3aTPATHI;
O1as — OOIIE3ABOACKHE 32TPATHL.
M, - MaTepraIbHble 3aTPaThl HA MPOW3BOICTRO M PEATH3AIIMIO TTPOAYKIIWH;

M‘s:M+T3p'Boa
M,=847,9+30,5-33,8=844,6,

rae M — crlpbe B MaTepHasIbl
Tsp ~ TPAHCHIOPTHO-38TOTOBUTENBHEIS PACXOLbE
B, — BO3BpaTHBIE OTXOMEI
Hpunumaem: M, = 844,6 py0., P, = 682,8 py0.,
Oree = 216,4 py6., Op, = 1422,5 py6., O = 967.3 pyb.
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C y4eToM NPUHATHIX 3HAYEHUI TTOTyYaeM:

C= 844,6+682,8+216,4+1422,5+967,3= 4133,6 py®6.

BrIBOAB 110 paspeny 1maTh

Onpe,ueneHa OPpUEHTHPOBOYHAA ceBeCTONMOCTh M3TOTORIICHUA BETaTY ((H_[Ty—

ep».
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SAKJIIOYEHUE

IIpousBesieHO CpaBHEHME OTeHeCTBeHHHIX i 3apybexunix CAD u CAM
NpunoXeHui. Bribpano ontTumansHoe s paboTh npunokenne «Kommac-3Dy.

IIpown3seen€H pa3MepHEI aHamH2, BCIEACTRHAE KOTOPOTO PACCYHTAHLI NPUNYCKH HAa
oOpaboTKy U pasMepsl 3aT0TORKH.

Cospannr 3D-Mozenu jeraiy M 3arOTOBKH, CHIQHHPOBAHA MOCTENOBATEILHOCTD
obpaborkd B npunoxenun Kommac-3D, creHepupoBana yHpasasioinas NporpaMMa K
BU3YaNTM3HPOBAHO €€ MCIIONTHEHME NIpH romolnu dudnnorexn «Moxynbs YITY Toxapuas
obpabotkar.

COpOEKTHPOBAHO W PAacuyTaHO HPHCHOCOGTCHNE M KOHTPONS pajUalbHOTo
Ouenns. CripoexTuposas GacoHHBIN pe3el HapyKHON KaHABKYIL.

B pasnene 6e30macHOCTh KU3HEASATCHBHOCTH OBINM PACCMOTPENBI BOMPOCHI 00
obecriedenun 6e30nacHBIX YCIOBUH TpyAa Ha aBTOMATH3MpOBaHHOM craske. IIpousse-
fed BBIOGOp M pacueT CHCTEM BEHTWISHM, BbISIBIEHBI MEPOIPUSTHS [0 3AILIATE OT
UPEe3BBIYaHEIX CUTYAIIMH, BEI3BAHHAIX aTMOC(EPHBIMY OCAIKAMHU.

B 3K0HOMUYECKOM Pasfele NPOH3BEeH OPUEHTHPOBOYHEIN PacyeT ce0eCcTOMMOC TH
u3rorosienus petanu «iltymepy.

TaxuMm oOpasomM, HOOCTaBleHHas Ledb paboTel — TreHepauus ynpasasioiei
nporpaMmel ¢ momoiueio CAIIP — BbllosnHeHa; 3aadW, BO3HHKIINHE B IpoIecce
IPOEKTPUPOBAHIS — PEIICHE.
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[TPMJIOKEHME A

YTIpaBhsoias nporpaMMa ToKapHoil oflepaliiy TeXHOI0THYECKOro 1iponec.a ae-
Taau «lryiep»

N0O01 G906

N0O2
NOO3
NO04
NOO5
N006
NOG7
NOO8
NG609
NO16
NO11
NO12
NOI3
NO14
NO15
NO16
NO17
NO18
NO19
NO020
NO21
NO22
N023
N024
NOZ5
N026
NO27
NO28
NO29
NO30
NO31
NO32
N033
NO034
NO35
NO36
NO37
NO38
NO39
N040
NO041

G40

S800 F0.25
M03

GO0 X0 Z30
Tt

GO0 X274 Z2.5
GOl Z-14.80
G0O1 X60

GO0 X0 Z30
S500 F0.35

12

00 X304 Z2.2
GO0 X3037 Z1.2
G011 X-2.37
GO01 Z2.7

G00 X304

GO0 Z0.2

GOl X-2.4

G011 Z1.7

GO0 X304

G00 Z2-0.80
G01 X-2.4

GOt Z20.7

GO0 X304 222
GO0 X0 Z30
S&00 F0.25

Tl

GO0 X0 Z-0.80
GO0 X0.31 Z-0.80
GO1 X22.99
GOI X26.4 Z-2.50
G01 Z-15.30
G01 X574

GO0l Z-22

GO0 Z30

GO0 X0

S500 F0.05

T4

GO0 X28 Z30
GO0 X28 Z-16.5

2.
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N042 GOI X21.8

N043
N044
NO45
NO46
NO47
NO48
NO4G
NO50
NO51

GO0 X28
G00 Z30
GO0 X0
5200 F0.25
T3

GO0 X0 Z1
GO0t Z-5
GO0 Z1
GO0 230

NO52 Té

NO53
NO054
NO55
NO56
NO57
NO58
NO59
NO60
NO61
N062
N063
NO64
NO65
NO66
NO67
NO68
NO69
NO76
NO71
NO72
NO73
NO74
NO75
NO076
NO77
NO78
NO79
NO&0
NO8g1
NO8§2
NO&3
N084

GO0 X0 Z-2.85
G01 Z-29.70
G00 Z-2.85
GO0 Z30

T7

GO0 X0 Z-1
GO01 Z-10.55
G04 POS

GO0 Z-1

G04 PO.5

GO0 Z-9.05
G0l Z-17.82
G04 P05

GO0 Z-1

G04 PO.S

GO0 Z-16.32
GO0l Z-24

G04 PO.5

GO0 Z-1

GO0 Z30

S800

T3

G00 X0 Z-23.6
GO0 X3 Z-23.6
G011 X17.20
G0t Z-3.78
G02 X17.39 Z-3.43 RO.7
G01 X19.10 Z-1.95
G02 X2031 Z-1.6 RO.7
GO1 X23.31
GO0 Z30

GO0 X0

[Npogomkenne 1PHI0HeHMA £
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NO85
NO86
N0g7
NO88
NO&9
N090
NO091
NO092
N093
N094
NQ95
N096
NO97
NO093
NO99
N100
N101
N102
N103
N104
N105
N106
N107
N108
N169
N110
NI11
NI112
N113
N114
N115
NI116
N1i7
NI11i8
N1i9
N120
N121
N122
NI123
Niz24
N125
N126
N127

S500 F0.05
T3

GO0 X16 Z30
GO0 X16 Z-24
GOE X23
GO0 X16
GO0 Z30
GO0 X0
S200 F0.25
T10

GO0 X0 Z-23
GOl Z-27.01
GO0 Z-23
GO0 Z30
S100 F1.5
T13

GO0 X24.36 Z3
GO0 X23.34
G0l Z-129
M035

G00 X27.36
GO0 Z2.98
G000 X22.91
MO3

GOl Z-12.92
MO035

GO0 X27.36
G00 22.99
GO0 X22.41
MO3

GOl Z-1291
MO35

GO0 X27.36
GO0 Z22.99
GO0 X22.41
MO3

GO0l Z-1291
M05

GO0 X27.36
GO0 Z2.99
GO0 X0 Z30
MOG35

M30
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