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AHHOTALMSA

JluruioMHBI - TipoekT coaepkuT 132 smcra mewaTtHOro Tekcrta, 19
wutrocTparui, 24 cmaiima, 47 Ttabmun, 18  HCHONB30BAaHHBIX HMCTOYHHUKOB, 4
MPUIIOKEHUS.

KroueBsie CJIOBA: TEXHOJIOI' MUECKUI ITPOLECC,
OFPABATBIBAIOIIUM IIEHTP C YIIY, OBPABOTKA ITOBEPXHOCTEN,
SJIEMEHTEI PEXXUMA PE3AHMS, PACUET HOPM BPEMEHM, PACUET
ChJl 3AXKUMA, BbBIBOP KOHTPOJIBHOI'O  ITPUCIIOCOBJIEHNA,
OKOHOMUMYECKUE TIOKA3ATEJIA, METOINYECKAS PASPABOTKA.

[loBbIlIEHUE TEXHOJOTMYECKOTO YPOBHSA MEXaHUYECKOM 00paboTKu B
YCIOBUSIX CPEHECEPUMHOrO0 TMPOU3BOJICTBA JIOCTUTHYTO 3a CYET MNPUMEHEHUS
coBpeMeHHOro o0padarsiBatomiero nentpa (OLl) ¢ UITY.

Pa3paboTan TEXHOJIOTUYECKUH MPOIECC MEXaHMYECKOW 0oOpabOTKU JeTanu
«KOpIyc OJIOKa YIpaBJICHHUs», MPOU3BEICH BBHIOOP 00OpPYAOBaHUS, PEXYIIETO U
MEpPUTEIBLHOTO MHCTPYMEHTA, OMPENIENICHbl AJIEMEHThI PEeXUMa pe3aHusl sl BCEX
onepauunii, BeinoyiHseMblx Ha OL[ ¢ UIIY wu HOpMBI BpeME€HM Ha W3rOTOBJICHHE
onHoi aeranu. CocTaBlieHa ynpasisonias IporpaMmma.

OrnpeieneHbl TEXHUKO-2KOHOMUYECKHE TTOKa3aTeIN ¢ UCIOJIb30BAHUEM JIBYX
BApUAHTOB TEXHOJIOTMYECKOIO Mpolecca.

B Meronuueckoil 4YacTH  BBIMYCKHOM  KBaJIU(PUKALMOHHOW  pabOThHI
MpOaHaIN3UPOBAH npodecCUuoHaIbHbIN crangapt  «OnepaTop-HallauuK
oOpabaThIBalOIINX  LEHTPOB»,  CcPOpMHUpOBaHA  MporpamMmMa  MOBBIIICHUS
kBanudukanuu. Ha oaHy U3 TeM COCTaBieH MEPCIEKTUBHO-TEMATUYECKU TIJ1aH U
pa3paboTaHa METOAMKAa TNPOBEACHUS 3aHIATHUS TEOPETUUYECKOrO0 OOY4YEHUs, C
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BBEJAEHHUE

MamuHOCTpOoeHrEe - OAHA M3 BEAYLIMX OTpacied HapOAHOTO XO35KCTBA.
3agavyeil MAIIMHOCTPOEHUS SIBISETCS CO3/JaHUE COBEPILICHHBIX KOHCTPYKIIHM
MaIllUH U MEPEIOBbIX TEXHOJOTHI MX U3TOTOBJICHUS, a TAKXKE COKpAIEHUE 3aTpat
Tpylla TpU MPOU3BOJACTBE OCBOCHHOW mpoaykuuu. B o0oux chydasx stu
MOTPeOHOCTU MOTYT OBITh YJIOBIETBOPEHBI TOJBKO C TOMOIIBIO HOBBIX
TEXHOJIOTUYECKUX  MPOILIECCOB,  BHEAPEHUS  HOBBIX  METOJIOB  TEXHHUKO-
AKOHOMUYECKOT0 aHaan3a, 00ECNEeYnBAIONIETO PEIICHUE TEXHUYECKUX BOIIPOCOB U
SKOHOMUYECKYI0  A(PPEKTUBHOCTh  TEXHOJOTMYECKHMX U  KOHCTPYKTOPCKHUX
pa3pabOTOK W HOBBIX MAIlIMH, HEOOXOAWMBIX JUIsI HMX BbIMONHEHUS. OObeM
MPOAYKIMHU JOJDKEH YBEIMYMBATHCA 3a CYET aBTOMATH3allMM W MEXaHHW3alUU
TEXHOJIOTHYECKUX MPOILIECCOB MPOU3BOAcTBa. OCHOBHOE HAIpaBJICHUE B PA3BUTHU
TEXHUYECKOI0 Mpoliecca - 3TO CO3AaHue MPUHIMIUAIBHO HOBBIX TEXHOJOTHUECKUX
MPOIIECCOB MPOU3BOJCTBA U 3aMEHA CYIIECTBYIOIIUX MPOIECCOB 00JIee TOUYHBIMU U
SKOHOMUYHBIMHU.

['maBHOE BHMMaHUE YJEs€TCS BOMPOCAM COKPAILEHHUS] CPOKOB MOJTOTOBKHU
MPOU3BOJICTBA M TOBBIIMICHUIO KadyecTBAa MPOAYKIIMM MAIIUHOCTPOCHUS, B
3HAQUYUTEJIbHOW CTEMEeHUW KAaueCTBO U TEXHUKO-DKOHOMHUYECKHE IOKa3aTesu
BBIITYCKAa€MOM MPOAYKIMU 3aBUCAT OT MOJTCOTOBKM MPOU3BOJCTBA, BAXKHOU
COCTAaBHOM YaCTblO KOTOPOM SIBISIETCA MPOCKTUPOBAHUE TEXHOJIOTUYECKHUX
MIPOLIECCOB. ABTOMAaTH3AIIUIO TEXHOJIOTUYECKHUX MIPOLIECCOB cienyer
paccMaTpuBaTh KakK BbBICIIYIO (OpMy MexaHW3alluu TpyJa, Korjga pabouwii
OCBOOOXKJAETCS OT MPSIMOTO BO3JIECHCTBUS HA MPOJYKT TPyAa U 32 HUM OCTAaeTCs
Wb  (QYHKIMS  yOpaBiICHUS  CJIOKHBIMH  aBTOMATHYECKUMM  MaIllMHAMH,
OCYILIECTBIIAIONIUMU TEXHOJIOTMYECKUE MPOLECCHI.

Brenpsiemble TEXHOIOTHMUECKUE MPOIECCHI JOJIKHBI 00€CTIeYrBaTh BHICOKOE

Ka4eCTBO, TOYHOCTh M HHU3KYIO CE€0ECTOMMOCTH BBIMYCKAEMON MPOAYKIHMH. OTH

Jlucm
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MoKa3aTeian o0ecrnieunBaroTCs 000CHOBaHHBIM MPUMEHEHHEM
BBICOKOITPOU3BOIUTEILHOTO O0OPYJOBAaHUS M TEXHOJOTUYECKOM OCHACTKH, a
TaKXe CpeICTBAMU MEXaHU3alUU U aBTOMAaTU3AIUH.

B paspabarbiBaeMOM MpPOEKTE MPOBOJUTCS CPABHUTEIBHBIN aHaln3 JBYX
pelIeHU 3a71a4n o 00paboTke neTanu pu HCTIOJIb30BaHUU
BBICOKOITPOU3BOIUTEIHLHOTO O0OPY/IOBaHUSI U TEXHOJOTUYECKOM OCHACTKH, TaK¥Ke
palMOHATIBFHOTO METO/Ia MOJTYUYEHHUS 3aTOTOBKHU.

[lenpi0 AUIUIOMHOTO MPOEKTa SIBISETCS. MOBBIIMICHHE TEXHOJIOTHMYECKOTO
YpOBHSI  MexaHuWuyeckoil oOpabotku jgeranu «Kopmyc Onoka ymnpaBlieHUS» Ha
OCHOBE CPaBHHUTEIBHOIO aHajan3a cTaHkoB ¢ YITY.

3agayamMu JUIJIOMHOTO MIPOEKTA SIBJISIFOTCS

- aHaMM3 CIY)XEOHOr0 Ha3HA4YeHUs, TEXHUYECKUX TpeOOBaHUU U
TEXHOJIOTUYHOCTH KOHCTPYKIMH AeTaiu «Kopmyc 0510ka yrpaBieHus»;

- BBIOOp THUOA TPOU3BOACTBA, METOJA TOJYYEHUSI 3aroTOBKH W
TEXHOJOTHYECKHUX 0a3 JJIs1 MEXaHU4YeCKON 00paboTKU JIeTanu,

- pa3paboTKa TEXHOJOTMUYECKOTo Ipoiecca 0O0pabOTKH JieTalid, BBIOOP
000py1I0BaHMsI, UHCTPYMEHTA U CPEACTB KOHTPOJIS;

- pa3paboTka ymnpaBisoleld NporpaMmMbl 00paOOTKU J€Talld JiJis CTaHKa ¢
YIry;

- SKOHOMMYECKOE 0OOCHOBAHME TEXHOJIOTUYECKOTO Mpoliecca;

- pa3paboTKa METOJUKH MEPErnoroTOBKM pabodyux sl paboThl HA CTaHKAX

c UIly.

Jlucm
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1. UICXOJHBIE TAHHBIE 1 X AHAJIN3

1.1. CnyxeOHO€ Ha3HAUEHUE JEeTaIN

«Kopmyc 050ka ynpaBlieHHs» BXOAUT B COCTAaB CHEIUATU3UPOBAHHOIO

QJICKTPOHHO-MCXaHHMYCCKOIro aliiapara HIpCAHA3HAYCHHOI'O AJId 1IICpcaadud H

npuéMa wuHpopManuu. AMNMapaT MOXKET MCHOJb30BaThCA [JIsi BBOAA (BBIBOJA)

uHdopmanuu Ha 9BM nocnenoBaTeabHBIM KOAOM. AnmnapaTr MOXKeET paboTaTh Kak

B CTallMOHAPHBIX YCJIOBUSX, TaK U B TMOABMXKHBIX O0BEKTax (HE HAa XOHy) MpHU

temmepatype oT -35° C no +50°C, a Takke B YCIOBHUAX MOBBIIICHHON BIaXKHOCTH

10 98% npu temneparype +35°C.

Pucynok 1. — 3D mozens neranu «Kopmyc 610ka ynpaBieHUsD.

KOpHYCHBIC ACTAJIM INIPCAHA3HAYCHBI JId PAasMCIICHUSA B HHUX C60quHI)IX

CAUHUIl U ﬂeTaﬂeﬁ. Onu sgBisgr0TCI 0a30BBIMH ACTAJIIMU. KOpHYCHBIe ACTalIn

JOJDKHBI

oOecrieunBaTh ITOCTOSHCTBO TOYHOCTH OTHOCHUTEIBHOT'O ITOJIOKCHHS

N3m
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JIeTajed U MEXaHU3MOB KaK B CTaTMYECKOM COCTOSIHMM, TaK M B IIpOIIECCe
AKCIUTyatauuy MamuH. [loatomy oHM 001a1a0T TOCTATOYHOM KECTKOCTBIO.
KopriycHbie pgeTanu HMMEIOT OCHOBHBIE Oa3uMpyrolIuMe MOBEPXHOCTH, Kak
NnpaBwjio, B BuAE IUIocKocTed. C TOMOIIBIO 3TUX IOBEPXHOCTEM OHU
MPUCOEAUHSIOTCS K JIPYTUM JIETalIIM — paMaMm, CTaHWHAM, KOpPIycaM U JIPYTHUM.
Nwmerorcss  BcromMoraTenbHbIe  Oa3MpYIOMIME TMOBEPXHOCTH — TMOBEPXHOCTH

OTBEPCTUN U IJIOCKOCTEM, @ TAKIKE UX COUETAHUE.

1.2. Texaudeckue TpeOOBaHUS, IPEIBIBIICMbIE K JISTATH

[IpoBeaeM mopoOHBINA aHATU3 TEXHUUECKUX TPeOOBAHUI HA U3TOTOBJICHUE
JeTaau MO YepTexky U CcHOpPMyIHpPYeM OCHOBHBIE TEXHOJOTHUECKUE 3a/auH,
KOTOpbIE TpEOYyeTCs pelInTh MpU 00pabOTKe ACTaNH.

K neranu npenbsBisitorcs cieayronue TpeOOBaHUS HAa B3aUMHOE PAaCIOJIOKEHUE
MMOBEPXHOCTEM:
e JIONYCK MEPNEHAUKYIAPHOCTH oTBepcTua WDS6H7 oTHOCUTENBHO
noBepxHocTtu cTeHKH 0,02MMm.
® JIOMYCK TEPIEeHIUKYISIPHOCTH oTBepctus D13JS7 OTHOCUTENBHO
noBepxHocTd cTeHKH 0,02Mm.
® JIOIYCK MapajuieIbHOCTHU MOBEPXHOCTEN OOKOBBIX cTeHOK 0,05 MM.
® JIOIyCK COOCHOCTU oTBepcTust P25H7 oTHOCUTENBbHO MOBEpXHOCTH [
0.03 mM.
e Tlo3unmonHsie nomycku pe3bOoBbIX oTBepcTuid M3-7H; M2,5-6H He
6omnee ¥0,2 MMm.
[IlepoxoBatocTh mOpeabsiBiAsieMass K IMOBEPXHOCTSIM HEOTBECTBEHHBIM B pabote

JRa6,3. C OOnbpIION TOYHOCTBHIO BBHITIOIHAIOTCA oTBepcTus WS6H7, O18H7,

@13JS7, a UMEHHO ¢ MIEPOXOBATOCTHIO +/Ral,6 . OTBepcTne P25H7 BBIMOMHSIETCS

Jlucm
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C IIepOXOBaTOCThIO +/Ra3,2. HapyxHble TMOBEpXHOCTH OOKOBBIX CTEHOK

BBITIOJTHSIOTCS C HIEPOXOBATOCTHIO /Ra3, 2 -

TexHuueckue TpeOOBaAHUSA:

1. 3amenutens marepuana: Cmaas 16 ['OCT4784-97; CmnaB B95
I'OCT 4784-97.

2. Heyxazannsie paguycsl R6.
3.  Tlokpertme AH. Okc. HXD.
4.  Ocranbnble Texuudeckue TpedoBanus mo OCT4 I'O 070.014

Hetans «Kopmyc» umeer cloxHbIE s OOpaOOTKM TMOBEPXHOCTH, KOTOpPbIE
BO3MOKHO MOJIYYUTh TOJIBKO ()pe3epOBAHUEM.
Cornmacao OCT4 I'O 070.014 Heyka3aHHBIEC MpEIEIbHBIE OTKIOHEHUS Pa3MEpPOB:
orBepctuii H14, hl4, octanpubix +1T14/2.
Ha neransx He nomyckatorcsi:
- TPEUIMHBI, PACCIOCHHS MaTepuaia, 3ayCEHIIbl, OCTPbIe KPOMKH.
- CKOJIbI, BMSITUHBI.
JlomyckaroTcsi OTJENIbHbIE HapylIEHUs KadyecTBa MOBEPXHOCTEH,
BBIXOJSIIIME HA OJWH TMapamMeTp 3a Mpeaeibl IIEpPOXOBAaTOCTH MOBEPXHOCTH,
YKa3aHHOU B YEPTEKE.
JlomyckaroTcsi pa3METOYHbIE PUCKA HA MOBEPXHOCTSX, HE OMpPEACISIOMINX
BHEIIHUM BUJ U3JIEIIHA.
OcTpble KPOMKHU JTOJDKHBI OBITh MPUTYIUIEHBI panuycoMm He 6omee 0,3-0,5
MM uid ackoit 0,3-0,5 mm oz yriaom 45°.
JleTanp noiKHA OBITH U3TOTOBJIEHA B COOTBETCTBUU C pa0OYMM YEPTEKOM U

TCXHUYCCKHMHU YCIIOBUAMU IIPUBCACHHBIMHU BBIIIIC.
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1.3. Xapakrepuctuka Marepuana

Hetanp «Kopryc 610ka ynpasieHus» u3rorosieHa u3 cimiasa AMr6 'OCT

4784-97.

Xnmunyeckuin coctas B % cnnasa ANré

\

Fe no 0.4

Si no04

Mn 05-08

Ti 0,02-01
Al 91,1-9368
Cu 0o 0,1

0,0002 -
0,005

Mg 58-68
Zn no0.2

Be

o CeoiicTBa M None3Has MHhopMayuaA:

YaeneHbIi Bec: 2640 ki3
TeepoocTbk maTtepuana: HB 10 -1 =85 MMa

Pucynok 2. — Xumnueckuii coctaB cruiaBa AMro.

CmaBpl QJIIOMUHHS C MarHMueM HMMEHYIOTCS MarHamsamu. AMré6 - sto
MarHajgui BBICOKOM TIUIACTUYHOCTH, HO cpegHed mpouHoctd. OH oOiamaet
XOpOITIed KOPPO3UOHHON CTOMKOCTHIO, XOpOIlel 00padaThIBaeMOCTBIO PE3aHbEM H
xopo1io oopadaTeiBaeTcs 1aBieHueM. OIHAKO, B PSSy IPOYUX IIUPOKO U3BECTHBIX
MAarHajJveB 3TOT CIUIAB 3aHMMAET MEPBOE MECTO IO MPOYHOCTH U TBEPAOCTHU, HO
MOCJICTHEE MECTO N0 KOPPO3HMOHHOM CTOMKOCTM U IOCIEIHEE MECTO IO
TUTACTUYECKUM CBOMCTBaM. XOTsI OH XOPOIIO CBApUBAETCS, HO CBapHOU 1I0B AMT6
Oosiee MOpUCTBIH yeM y Toro ke AMr3 u yacto TpeOyeT IOMOJHUTEIbHOU
00paboTKU. DTO OAMH U3 CaMbIX JETKUX CIIABOB JIIOMUHHUS C MJIOTHOCTHIO 2,65
r/cM2.

AMI'6 — noaxoauT AJisl IeTanei, UCIBITHIBAIOIINX CTAaTUYECKUE HArpy3KH.

OTHOCUTENBLHO HEOOJNBIIOE HANpPsHKEHUE HE TMPUBOJUT K PACTPECKUBAHUIO
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Marepuana, IO3TOMY allOMUHAM Mapku AMr6 4acTto CTaHOBHUTCS JY4YIIUM
BAPUAHTOM JUISl CO3/IaHUSI CPEHEHArPYKAaeMbIX KOHCTPYKUHUWA, TOMHUMO MHPOYETO,

HYKJIAIOIIUXCSI B BBICOKOW KOPPO3UOHHOM CTOMKOCTH.

1.4, Ananu3 TEXHOJOTMYHOCTH KOHCTpykiuu getann «Kopmyc Omoka
YOPaBICHUS
AHanM3 TEXHOJIOTUYHOCTU KOHCTPYKIIMU U3AEIHS TPOU3BOJUTCS C
LEJIBIO TOBBIIECHUS TPOU3BOAUTENBHOCTH TPy, CHUKEHUS 3aTpaT U
COKpAaIIEHHUs BPEMEHU Ha TEXHOJOIMYECKYIO MOATOTOBKY MPOU3BO/ICTBA.
OCHOBHBIM HAIpaBJICHUEM OOECIEUYCHHUSI TEXHOJIOTUYHOCTH KOHCTPYKIIUU
JeTajel SIBIISIETCS CICIYIOIINE:
1. Boibop MaTepuana U 3aroTOBKH: KOHCTPYKIIMS JOJKHA 00ecrieYuBaTh
MpUMEHEHNE HanboJiee SIKOHOMUYECKUX BUIOB 3aTOTOBOK.
2.YMeHbIIIeHHe 00beMa MEXaHUIEeCKOH 00pabOTKH:
a) UCIOJIb30BAHUE TOYHBIX 3arOTOBOK;
0) yMeHbIIEHHUE pa3MepoB 00paldaThIBA€MbIX MOBEPXHOCTEH 3a CYET
MUHHUMAaJIbHBIX IPUITYCKOB.
TexXHOTOrnYeCKuil aHaau3 JETAIM TPOBOASAT KaK KAayeCTBCHHBIM, TakK U
KOJIMYECTBEHHBIM.
Kauecmeennas oyenxa mexnonoc2uunocmu 0emanu.
JlocToMHCTBA:
- MpeAycMOTpeHa yaoOHasi U HaJEKHasi TEXHOJIOrM4yeckas 0asza B mpouecce
MEXaHUYEeCKOoi 00paboTKu;
- oOecrieueH cBOOOHBIN BXO/I U BBIXOJI HHCTPYMEHTA U3 30HbI 00pa0OTKY;
- KoH(pUrypamusi erand v e€ maTepual MO3BOJISIOT NPUMEHATh HauboJliee
MPOTPECCHUBHBIC 3aTOTOBKH, COKpaIaoIIue 00hEM MEXaHUUeCKOH 00paboTKH;
- IS CHIDKEHHUSI 00BbeMa MEeXaHMYEeCKOM 00pabOTKH MPEyCMOTPEHBI JOMYCKH

TOJIBKO TOYHBIX HOBerHOCTeﬁ;
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- IeTallb JOMycKaeT 00paboTKy MOBEPXHOCTEW HA MPOXO/T;

- NpPeaycMOTpeHa  BO3MOXHOCTh  yJIOOHOTO MOABOAA  KECTKOIO U
BBICOKOITPOU3BOIUTEIHLHOTO HHCTPYMEHTA K 30HE 00pabOTKU JIeTalu;

HenocraTku:

- KOHCTPYKLHUSI JIeTalldi UMEET pPe3b0OBbIE OTBEPCTUSI MAJIEHBKOTO JIMAMETPA,
YTO MOTpPeOyeT JOMOJHUTENHbHOM CHElUaTIbHOM OCHACTKUA JUIsI MEXaHUYEeCKOMH
00paboOTKH.

[Ipy kayecTBEHHOHN OIIEHKE JOMUHHPYIOT MOJIOKWUTEIbHBIE XapaKTEPUCTHKH,
MOATOMY MOYHO CUHTaTh, YTO KOHCTPYKIUSA JI€TAJIA TEXHOJIOTMYHA.

Konuuecmeennas ouenka mexunonoeuunocmu oemaiu.

KonnuecTBeHHYI0  OLIEHKY  TEXHOJIOTMYHOCTH  KOHCTPYKLUHUH  JETaau
MIPOU3BOISAT T10

1. Koaddunuenty ucnosib3oBaHus MaTepuania:

Kum = M%/b

rae M - macca neranu 1o 4eprexy, Kr;

M3 - macca Marcpuaia, paCxoayecMoro Ha u3roToBJCcHuUeC ACTalin, KrI.

_Mn_ 12
Ms 1,75

Kun.m =0,69

Jns  w3rotoBneHust dtoro Ttuma geranum  K,,,=0,69 cBugerenbctByer 00
YIOBJICTBOPUTEIHBHOM HCIIOJIb30BAHUU MaTepHalia.

2. Koaddurment Tounoctr 00pabOTKHU JeTalU:
1
Ky, =1-—>08,
Acp
I'ne A¢, — cpeaHuii KBAJIMTET TOYHOCTH

D Axn. .
Acp =—;
2N
rac A - COOTBCTCTBYIOH_II/Iﬁ KBaJIUTCT TOUYHOCTH,
N — 4UCII0 HOBCpXHOCTCfI JAHHOT'O KBAJINTETA TOUYHOCTH,

A1:7n1:2
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A2:9n2:2

Az=11n; = 2
Ay= 12 Ng = 9
As= 13 Ns = 2
Ag=14ng =11
Acp = 7~2+9~2+11-2+12-9+13-2+14~11:12,21
28
1

K, =1-———=0,92>0,8

12,21

3. Koa(dumueHT mepoxoBaTOCTH MOBEPXHOCTEHN JAETaIIU:

Ky =1-—>07;

bep
rac Bcp — CPpCAHCC YHUCIIOBOC 3HAYCHUC IIapaMCTpa HICPOXOBATOCTH

bh-n
Ecp:z 1 ;
n

w

rae b — uncnoBoe 3HaueHHUE mapamMCTpOB IICPOXOBATOCTH HA YCPTCIKC

Nijy — 9UCII0 HOBCpXHOCTCfI COCTAaBAIOIHNX IMCPOXOBATOCTD

b1=1,6 n;=8

b,=3,2 n,=6

b3=6,3 n3=1

b,=12,5 n,=13

5, :1,6-8+3,2~6J;:,3~1+12,5-13 717
1

K, =1-——=0,86>0,7
7,17

)

C TOYKM 3peHusi MEXaHUYECKON 00pabOTKH, TaHHAas J1eTalb OTHOCUTCS KO
BTOPOMY KJIaCCy KOpIyCHbIX aetanei. ['abapuTtHeie pa3mepsl - 184x54x94; macca -
1,2 Kr, 4TO UCKIIFOYAET MPUMEHEHUE CIIELUAIBHBIX TPY30II0AbEMHBIX CPEICTB.

Ilo cBOEM KOHCTPYKLMH JIETANIb NMPEACTABISAECT CPEIHIOK IO CI0KHOCTH

dbopmy, uTo ynOOHO NJisi MexaHu4yecko 00paboTku aetanu. Kaxaas moBepXHOCTb
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pacroyiokeHa Tak,

YTO HMEET CBOOOJHBIM JOCTyH K HEW HHCTPYMEHTA.

KOHCTpYKTHBHO COOTBETCTBYET CPEAHECEPUNHOMY IPOU3BOACTRY.

B PE3YIbTATC IMPOBCACHHOIO aHa/IM3a CACJIaH BBIBOA: KOHCTPYKIUA TCXHOJIOTHUYHA.
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2. TEXHOJIOT MUECKWM PA3/IEJ

2.1. BeiOop THIia MPOU3BOJICTBA U €T0 XapaKTEPUCTHKA

Tun mpou3BoACTBa - 3TO KiacCU(UKAIMOHHAS KaTEropusi MpOU3BOJCTBA,
ompenenseMas Mo MpU3HAKAM HIMPOTHl HOMEHKIIATYpPbI, PETYISIPHOCTH U 00bema
BBIITYCKA M3JeIHil. Paznnyaror Tpu Thna OpoM3BOJICTBA: €JUHUYHOE, CEPUMHOE,
MaccOBOE€.

Tun npousBoJIcTBa OMpPEAENISIET BHIOOP TEXHOJIOTMYECKOrO 000pYyIOBaHMUS,
CTEIEHb MEXaHU3UPOBAHHBIX u aBTOMATHU3UPOBAHHBIX MPOIIECCOB,
TEXHOJIOTUYECKYI0O OCHAaCTKy M B LEJIOM BECh TEXHOJOTUYECKAN MpOLECC.
Pa3zpabaTpiBaeMblii B TUINIOMHOM MPOEKTE TEXHOJIOTUUECKUHN MPOIIECC MO 3aaHUIO
JOJ>KEH ObITh OPUEHTUPOBAH Ha CPEeHECEPUIHOE TPOU3BOCTBO.

CpennecepuiiHoe MIPOU3BOACTBO XapakTepHU3yeTcs OTPaHUYEHHOU
HOMEHKJIATYpOM HW3AENHM, H3rOTOBISEMBIX MEPUOJUYECKH TOBTOPSIOMIMMUCS
MapTUsSMH, W CPAaBHUTEIBHO OOJBIIMM OOBEMOM BBIITYCKAa, B CPaBHEHHUH C
€IVHUYHBIM  TPOU3BOACTBOM. B  cpelHecepuilHOM  THIIE  TPOU3BOJCTBA
WCMOJIB3YETCS YHUBEPCAIBHOE, CHEUUAIU3UPOBAHHOE W YACTUYHO CHELHHUAIBHOE
obopynoBanue. Illupoko wucnonw3zytorcss crtanku ¢ YIIY, oOpabarteiBaroiue
LEHTPBI U HAXOJSIT MPUMEHEHHE THOKNE aBTOMAaTU3UPOBAHHbBIE CUCTEMbI CTAHKOB C
UIIY. TexHosornyeckass OCHAacTKa B OCHOBHOM YHHBEpcallbHas. bomnbmioe
pacrpocTpaHeHUe MMEeT  YHHUBEpCAJIbHO-COOpHAas, MepeHalaXuBaeMas W
CIIEUAJIbHASI TEXHOJOTHYECKasi OCHACTKA, MO3BOJIAIONIAsl CYIIECTBEHHO MOBBICUTH
KO3(PPUIIMEHT OCHAIIEHHOCTH CEPUITHOTO TPOU3BOICTBA.

Jlns ompeneneHus] TUMA MPOU3BOACTBA MOXHO HCIOJIBb30BaTh JaHHBIE I10

o0Bemy Bhimycka aeraieit 17000 mr. u ux macce 1,2 kr (Tabmuma 1).
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Ta6auna 1. - JlaHHBIE 11T OPHEHTHPOBOYHOTO pacueTa TUIIA MPOU3BOJICTBA

Tun npoussBoacTsa
Macca _
MEJIKOCEPUIHO
JETaJIH, KT | €TUHUYHOE CpelHecepuiiHOe | KpynHocepuiiHoe | MaccoBoe
e
<10 <10 10-2000 1500-100000 | 75000-200000 | 200000
1,0-2,5 |<10 10-1000 1000-50000 50000-100000 | 100000
2,5-50 |<10 10-500 500-35000 35000-75000 | 75000
5,0-10 <10 10-300 300-25000 25000-50000 | 50000
> 10 <10 10-200 200-10000 10000-25000 | 25000

[Tpuanmaem cpennecepuiinbiil Tun nmpousBoacTea. CormacHo 'OCT 14.312-

74 dopma opraHuzalud MPOU3BOACTBA MOXKET OBITh MOTOYHOW WM TPYIIOBOM.
Ona ompenensieT NOPSOK BBIMIOJHEHUS ONEpalMi TEXHOJOTHYECKUX MPOIIECCOB,
HaIpaBJICHUE JBWIKCHUS JIETaJCd B IPOLECCE MX M3TOTOBJICHUS, PACIOJIOXKECHUE
TEXHOJIOTHYECKOTO

obopynoBanusi u paboyux MecCT.

dhopma

opraHu3alivy IIPOU3BOACTBA XAPAKTCPU3YCTCA IICPHUOINYICCKHUM 3allyCKOM z[eTaneﬁ

I'pynnoBsas

MapTUSIMU.

KomnnuecTtBo

JeTajel B

MapTuu

U

onpeeNaeTCs YNPOIIEHHBIM CITIOcOO0M 1o (popMmyiie

N-a

N=—— LT.

254

rac

OJHOBPECMCHHOI'O

3amycka

a - ICPUOANYHOCTD 3allyCKa B JHAX (pCKOMCHI[yeTCH CJIcayromras

MEPUOJANYHOCTD 3amycka jaeraneit: 3, 6, 12, 24 qus);

254 - xonu4ecTBO pabovnX JHEH B TOMY.

_17000-24

254

=1606,3 mT., npuHUMaeM 1607miT.
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Pa3mep maptum MoKeT ObITh CKOPPEKTUPOBAH C YUETOM YA00CTBa IIaHUPOBAHUS
YW opraHu3auuu npou3BojacTBa. C 3TOM LENbI0 pa3Mep MapTUH NPUHUMAIOT HE

MEHBIIIE CMEHHOU BBIPAOOTKHU.

2.2 Ananu3 3aBOJCKOr0 TEXHOJIOTHYECKOro Ipolecca

Xapaxkmepucmuka mexHono2uieckozo npoyecca.

ITo mpu3HaKaM TEXHOJOTMYECKUH MTPOLECC OTHOCHT:

- 10 YHCIIYy OXBAThIBAEMBIX U3/ICJIUN — CPETHECEPUITHBII;

- 10 Ha3HAYEHUIO — PaboUnii;

- 10 IOKYMEHTAIIUU — MAPLIPYTHO-OMEPALUMOHHBIN.

AHanusupys HMMEIONIUMNCSI TEXHOJOTHMYECKUHA MPOLECC MOXHO OTMETHUTH
CIEeAYIOIINEe HEJOCTaTKU: o0paboTka AeTanu MPOU3BOAUTCS HA YHUBEPCATbHBIX
CTaHKax, 4TO, 3HAYUTEIbHO YyBEJIWYMBAET BCIIOMOTaTEIbHOE BpEMs Ha
0a3zupoBaHME JETalM, a TaK K€ MepeHanaJKy oOOpy/lOBaHMs, U KaK CIEJCTBUE,
MPUBOAUT K TMOBBIIICHUIO IITYYHOTO BPEMEHH U TMOBBIINICHUIO Ce0eCTOMMOCTHU
m3nenusi. TexHonornyeckass OCHacCTKa, yKa3aHHass B 0a30BOM TEXHOJIOTHYECKOM
MpoLecce, ¢ HU3KOW CTEMEHbI0 MEXaHW3aluuu. JlOMOIHUTENBHBIE ONEpaluu H
Mepexoapl TOBOPSAT O TOM, YTO PEKHUMBbI PE3aHUs HA3HAYECHBI HEPALMOHAIBHO.
Texnonornueckuit  mporecc  obOecrieynMBaeT  TpPeOOBaHUS  3aJI0KEHHBIE
KOHCTPYKTOPOM, 33/IaHHYIO TOYHOCTh U Ka4€CTBO NOBEPXHOCTEM.

Ta6muna 3 — CpaBHeHHE 3aBOJICKOTO U IipoekTupyemoro TII.

3aBoackon TII [Tpoektupyemsr TII

3aroToBUTENbHAS ONEpPALIHS

005 BeptukansHo — dhpe3epHas 005 dpezepnas ¢ UITY
010 BeprukansHo — ppe3epHas

015 BepTukanbHO — CBEpIAUIIBbHAS

> Twr.x = 54,83 MuH. > Twt.x = 31,71 muH.
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AHanu3upys aHHYIO TaOJuIly, CTAHOBUTCS OYEBUIHBIM, YTO MPHU 3aBOJACKOM
TII ucnonb3yercss MHOTOCTAHOYHOCTb, BCJIEICTBHE YEro 3aTpauvBacTCs OOJbLIe
BPEMEHHM Ha MEXAaHUYECKYI0 00paboTKy jAeTaneil, TpaHCHOPTUPOBKY JeTalieid ¢
olHOro paboyero Mecta Ha japyroe. A B npoektupyemom TII Bpemsi oOpaboTku
netann «Kopmyc 0J0ka yopaBlIEeHHsS» COKpAIAETCs 3a CYET MCMOJIb30BaHUsA
ctankoB ¢ UYIIY. Yro Bieder 3a co0Oll MOBBIIEHHE MPOU3BOJIUTEILHOCTH
00pabOTKH, CBSI3aHHOIN ¢ yMEHbIIEHHEM BcrioMorarenbHoro Bpemenu Ha 30..50 %
[0 CPaBHEHUIO C OOBIYHBIMM CTaHKaMH C PY4YHbIM yhpasieHueMm. I[losTtomy
BHEJPEHUE NPOrPECCUBHBIX  METOJOB  pa3MEpHOW  0OpabOTKM  JAeTaleH,
SKOHOMHMYECKM  OOOCHOBAaHHOE€  INPUMEHEHUE  BBICOKONPOU3BOJUTEIHHOIO
000py/1I0BaHMs, U3HOCOCTOMKOTO KOMOMHUPOBAHHOTO PEXKYILIET0 HWHCTPYMEHTA,
MEXaHMU3UPOBAH- HOM OCHACTKH W CPEJCTB aBTOMATH3AIlMU TMPOU3BOJICTBEHHBIX
MPOIIECCOB B MEXAHUUYECKUX 11€XaX COBPEMEHHBIX MAIIMHOCTPOUTEIBHBIX 3aBOJIOB

CTaHOBHUTCA BCCbMa aKTyaJIbHBIM.

2.3. BeiOop MeTo/1a TIOSTydeHUs 3aTOTOBKU

Bri0op 3aroToBkm a5 manbHEHIIe oOpaOOTKU SBISETCS OJHUM W3 CaMbIX
BOXHBIX JTaNoOB IPOCKTHUPOBAHUSA TEXHOJOTHMYECKOTO IIPOIECCa H3TOTOBJICHUS
netanu. OT NMpaBUILHOCTU BBIOOpA 3arOTOBKH, pPa3MEPOB, YCTAHOBJICHUS €€ Gopm,
MPUITYCKOB Ha 00pabOTKy, TOUHOCTH Pa3MEpOB B 3HAYUTEIBLHOW CTEIICHH 3aBUCST
XapakTep W YHCIO OIepaludid WINM TIEePeX0J0B, TPYAOEMKOCTh H3TOTOBJICHUS
JeTalid, pacxoj] MaTepuaiga U HHCTPYMEHTa, U, B UTOI'€, CTOUMOCTh M3TOTOBJICHUS
JIeTaJIn.

[Ipu ompeneneHun mMeToaa MOMYUYEHHUS 3aTOTOBKH CIEIYEeT YUYUTHIBATH, YTO
npeJjaraéMbelii METOJ] JOJDKEH oOecreuyrBaTh JUIS JTaHHOTO THIIA MPOM3BOICTBA
HauOonee  BbICOKMM  KO3h(uIMEeHT wucnoib3oBaHus  Marepuana  (Kum),

TPYJIOEMKOCTH M SKOHOMHYHOCTH €€ oO0paboTku. BbriOop MeToaa mMmoiaydyeHus

N3m

Jlucm

Ne [Jokym.

lMoon.

Hama

11 44.03.04.728 113

Jlucm

18




3aTOTOBKH  OMPEACISAETCS  TEXHOJOTHUYECKUMH  XapaKTepUCTUKAMU  JIeTalIH,
KOHCTPYKTUBHBIMH (OpMaMu U pa3MepaMu 3aroTOBKU, TpeOyeMON TOYHOCTHIO
BBITIOJTHEHHUSI 3arOTOBKH,  IIIEPOXOBATOCTHIO M KAayeCTBOM €€ ITOBEPXHOCTHBIX
CJI0€B, BETMYMHOM MPOrpaMMBbl BBIITYCKA U 3aJJaHHBIMU CPOKAMHU BBITIOJTHEHUS 3TOU
nporpaMMbl. BeIOpaHHBI METOA MOJIy4EHHUS! 3arOTOBKH JIOJDKEH 00ecreyuBaTh
HAaUMEHBIIYI0 ce0ECTOUMOCTh JETalH, T.€. U3JIEPKKU Ha MaTepuall, BBIIOJHECHUE
3arOTOBKH M TMOCTEAYIONIYI0 MEXaHHYECKYI0 OOpa0OTKy BMECTE C HaKJIaJHBIMU
pacxogaMu JOJDKHBI ObITh MUHUMAaJIbHBI.

J71st mosty4eHusl KaueCTBEHHBIX MPOYHBIX JeTale U3 allOMUHUEBOIO CIIaBa
HCTIOJIb3YETCS METO aTIOMUHHUEBOTO JIUThS MO AaBlieHUEM. [Ipoiecc nmporncxoaut
B MPOYHBIX CTAJIBHBIX Pa3beMHBIX (JOPMax C MOMOIIBIO CIIEITUATIBHBIX TTOPITHEBBIX
MarmrH. Crioco6 cuuTaercs 1enecoo0pasHbiM npu BenuduHe maptuu 1000 1 6osee
netaineit 1 Mmaccor orauBkHu 10 100 kr.

Bricokoe naBieHue HarHeTaeTcs THAPABIWYECKHM MPECCOM WU OCOOBIM
MOPIITHEM, KOTOPBIM JCHCTBYET MOJ BIMSHHEM CXKAaTOro0 Tra3a WM MAacCisSHOTO
coCTaBa TOPSYUM HJIM XOJIOJHBIM CrIocoOOM. BbICOKas CKOpoCTh IpeccoBaHUS
1 Ka4eCTBO IOTOBBIX JeTajiei odecneunBaercs paBiaeaueM B 100-200 atmocdep.

TakuM cmocoOOM OTIMBAIOTCSA JIETAIM CIHOXKHBIX (OpM, C TOHKMMHU
CTeHKaMH, a TaKke Te U3 HUX, KOTOpble IIpeAHa3HAuYCHBbl [JI1  CIIOXKHBIX
KOHCTPYKIMU U KOMIUICKTALIHM.

AJIOMUHHEBOE JIUTHE MO JaBJICHHEM — 00JIe€ SKOHOMUYECKU BBITOJHBIN
1 0osee O€30IMacHBIM IKOJOTHYECKH crmoco0. B TeueHue KOpOTKOTO MPOMEKYTKa
BPEMEHH MO’KHO BBITTOJHUTH HECKOJIBKO OTJWBOK, MCIIOJB3YS JIMIIb OJHY Ipecc-
dbopmy. B cCBs3u cTeM, 4TO mOpH ATOM CIOCOO€ HE BO3HUKAET IMOTPEOHOCTH
B HCIIOJIb30BAaHUN ATIOMUHHUEBBIX (DOPMOBOUYHBIX CMECEH, Takoe MPOU3BOJICTBO
SIBJISIETCS MEHEE BPEJAHBIM U 00jiee MPEeANOUYTUTEIHbHBIM, @ TOYHOCTh KOHCTPYKITUI

CHHMKACT 3aTpaThl HA pacxoa METajllla 1 B ICJIOM Ha IIPOU3BOACTBO.
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VYkionsl B coorBeTrcTtBUU ¢ 'OCT 3212 — 92 BbiOupaeM: IJii Hapy>KHbIX
noeepxHocrer 0°30"; nns BHyTpeHHux 0°45'. OTBepcTHsS B OTIMBKE IPU JIUTHE
BBICBEPJIMBAIOTCS €CIIM UX AUAMETPhl HE NPEeBhIIAaOT 30 MM.

Ha3znavyaem kiacchl TOUHOCTH, PACCUMTHIBAEM TMPUITYCKH HA MEXaHUYECKYIO
00paboTKy, HazHauaeM gonycku no tabnuuam ['OCT 26645-85 [5] (uz3ganue 1996
. C I3MEHECHUSIMH, COOTBETCTBYIOIIUMU MeXAyHapoaHbIM ctanaaptam MCO8015—
85, UCO 8062-84 (momonaenue Nel ot 1986 1.)).

[IpuHIMaeM TOYHOCTh OTJIMBKHU 6-4-9-5T.

Knacc pazmepHoit TOYHOCTH OTAMBKU 1Mo Ta6a. 9 mpunumaem 5T mo ['OCT
26645-85. Psan mpumyckoB: 6 mo Tabn.14, Torma mpUITyCK HA CTOPOHY 2 MM
(Tabmn.5), a coorBercTBeHHO nomyck 0,1 — 0,11 (Ta6:1.6).

[Ipunumaem crenenp kopoOneHuss — 4 (tab6n.10); cTeneHb TOYHOCTH
moBepxHocth — 9 (tab6a.11); kmacc ToYHOCTH Maccel — ST (Tadm.12);
IIIEPOX0OBATOCTh MOBEPXHOCTH OoTiuBKH Ral2,5 (ta6n.12).

[IpeumymiecTBamMu 3TOTO crocoda SBISIIOTCS  YHUBEPCAIBLHOCTH  (PopM,
HU3Kass  ce0EeCTOMMOCTb,  BO3MOXXHOCTh  HCIIOJB30BAHUS  MaJOOTXOJHBIX

TCXHOJIOTHYCCKUX IIPOUCCCOB.

2.4. Bpibop MeTogoB 0O0pabOTKM TOBEPXHOCTEH UM  pa3paboTKa

TCXHOJIOTHMYCCKOro 1mponecca

Boi6op MeTo/10B 00pabOTKM MOBEPXHOCTEH 3aBUCUT OT KOH(UTypanuu
JeTan, ee radapuToB, TOYHOCTH M KadecTBa 0OpabaThIBAEMBIX TOBEPXHOCTEH,
BHJa TPUHATON 3aroTOBKH. B 3aBUCUMOCTH OT TEXHHYECKHX TpeOOBaHUH,
MIPETBIBISIEMBIX K JETAIH, U TUTIA TIPOU3BOJICTBA BHIOMPAIOT OAWH MU HECKOJIHKO
BO3MOJKHBIX METOZIOB 00pabOTKH pe3aHNEeM B COOTBETCTBYIOIIEE 00Oy IOBAHHE.

Ha sTom »Tame pemraroTcsi Ciaeayronue 3a1adu: COCTABISICTCS OONTUi TUTaH

06p360TKI/I ACTalIn, YCTaHaBJINBACTCA IIOCJICA0BAaTCIBHOCTD BBITTIOJTHCHU A
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TEXHOJIOTUYECKUX ONepalui, YTOUHSIOTCS METOAbl OO0pabOTKM MOBEPXHOCTEH

JeTalu U TEXHOoJornueckue 0a3bl, MpeBAPUTEIHLHO BBIOUPAIOTCS CpEICTBA

TEXHOJIOTMYECKOTO OCHAILEHHUSI, ONPENEIAETCS CONEPKAHNE OTIEPALIHIA.
TexHonoruueckuii mpouecc MexaHudeckod oOpaboTku naeranu «Kopmyc

0JI0Ka ympaBieHUs» TPECTABICH B TabIUIIE 2.

~
33

27/ Nz

2

Pucynok 3. — Hymepanus noBepxHocTen

PanrionanbHbiil criocod 00pabOTKH B KOHKPETHBIX YCIOBUSAX BhIOMpaeTCs Ha
OCHOBE OOIIEr0 MPUHIMIA HAUOOJbIIEH SKOHOMHUYHOCTU, KOTOPBIM TJIACHUT: W3
BCEX BO3MOXHBIX CHOCOOOB 00pabOTKM cieayeT BbIOMpaTh Haubolee
SKOHOMHUYHBIN. B 3aBucHMOCTH OT opmooOpazoBaHus aeTtaieid oOpadoTka 3aro-
TOBOK MOXET BBINOJHATHCS HAa TOKApHBIX, CBEPJIWIIBHBIX, (PE3EPHBIX,
CTPOTaJbHBIX, JOJOEKHBIX, NUIU(OBANTBHBIX M APYruX cTaHkaxX. Ecnu nambonee
SKOHOMUYHBIN CIOCOO HE MOXET O00eCneunTh HEeOOXOJUMbIE TEXHUYECKUE
TpeOOBaHUsA, TO MPEABAPUTEIbHYIO 00paOOTKY BBIMOIHSIIOT CIOCOOOM HaumOolee
SKOHOMHMYHBIM, a OKOHYATEJIbHyl0 — TEM CII0COOOM, KOTOpBIM o0OecrneunBaeT

TEXHUYECKHUE TPEOOBAHUS.
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Tabmuma 2 - Metoasl 00pabOTKH IMTOBEPXHOCTEH

No
HaumenoBanue Pazmep IT |Ra |Meron obpaboTku
TIOB.
1 2 3 4 5 6
1 [T1ockocTh 94h11 11 | 6,3 | dpe3epoBaTh
6 OTBEepCTHl TON Csepnuth
2 M3-7H 7 6,3
Hape3aHue pe3bObl Hape3sats pe3n0y
3 [TnockocTh 94h11 11 | 6,3 | dpesepoBaTh
6 OTBEepCTHl TOX Csepnuth
4 M3-7H 7 6,3
Hape3aHue pe3bObl Hape3satsb pe3n0y
164,100,
5 OxHO 14 6,3 | dpesepoBaTh
34,29
6 Topery 184 14 6,3 | dpesepoBaTh
172,
7 Yrmybnenue 6+0,2, 84, |14 |6,3 | ®pesepoBarh
4
8 Topen 184 14 | 6,3 | dpe3epoBaTh
172,
9 Yrybnenue 60,2, 84, |14 |6,3 | dpesepoBaTh
4
10 [TnockocTh 54 14 6,3 | dpesepoBaTh
11 Yrinybenne 46h9 9 3,2 | ®pesepoBath
12 Yrinybenne 44h9 9 3,2 | ®pesepoBath
13 OTtBepcTHe @13JS7 |7 1,6 | ®pesepoBath
14 OTtBepcTHe @13JS7 |7 1,6 | ®pesepoBath
15 3 otBepctusa noxa | M3-7H 7 6,3 | CBepiuth
Jlucm
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Nixonuadue Ta0HIB! 2
HaumenoBanue Pazmep IT |Ra |Meron obpaboTku
TOB.

1 2 3 4 5 6
Hape3aHue pe3bObl Hape3satsb pe3n0y
3 oTBEpCTUS TOX Csepnuth

16 M2,5-6H |7 6,3
Hape3aHue pe3bObl Hape3zats pe3n0y

17 [TnockocTth 54 14 6,3 | dpesepoBaTh

18 Yrinyoenue 46h9 9 3,2 | dpesepoBath

19 Yrinybenne 44h9 9 3,2 | ®pesepoBath

20 [Ta3 40 14 6,3 | dpesepoBaTh

21 OtBepcTue 56H7 7 1,6 | PacTounts

22 OTtBepcTHe @13JS7 |7 1,6 | ®pesepoBath

23 OTtBepcTue @18H7 7 1,6 | ®pesepoBath

24 OTtBepcTue @25H7 7 3,2 | ®pesepoBath
3 oTBepCTUS TOJ Csepnuth

25 M4-7TH 7 6,3
Hape3aHue pe3bObl Hape3sats pe3n0y
6 OTBEepCTHl TOX Csepnuth

26 M3-7H 7 6,3
Hape3aHue pe3bObl Hape3sats pe3n0y
3 oTBEpCTUS TOX Csepnuth

27 M2,5-6H |7 6,3
Hape3aHue pe3bObl Hape3sats pe3n0y

Jlns poctikeHuss HamOolsiee TMOJHOTO MCIOJIb30BAaHUS O0OpYAOBaHUSA U

HanOOJIbIIICH MMPONU3BOANTCIIBHOCTH TPyda HCO6XOI[I/IMO, IIOMHUMO HCIIOJIB30BaHUA

BCEX TEXHHUUYECKMX BO3MOXKHOCTEH CTaHKd, HWHCTPYMCHTA M HpHCHOCO6HeHHﬁ,

COCPEOTOUYUTh 0CO00€ BHUMAHUE Ha paLMOHAIBHOM OpraHu3auuud padodero

MecTa, MPU KOTOPOU TOJKHA ObITh 0OecrieueHa HENPEPHIBHOCTh PabOTHI CTaHKA U

pabouero, T. €. JOMKHBI OBITb YCTpPaHEHbI BCAKOTO poOJAa 3aJ€PKKU U MOTEPH
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BPEMEHU H3-3a JINITHETO JABWKCHUS U XOKJICHHS, N3-32 HECBOEBPEMEHHOM Moaaun
MaTepuaia, HHCTPyMEHTa, MPUCIIOCOOJIEHUS, W3-32 HECBOEBPEMEHHOTO PEMOHTA,
13-3a HEYI00HOT0 PacIoJI0KEeHUsT pabouero, MaTepraia 1 MHCTpYMEHTa | T. .
IInan obpabomxu oemanu sapuarnm Nel.
CocrtaBuM TUTaH 0OpPaOOTKH JCTAA C HUCIIOIH30BAaHUEM 00Pa0ATHIBAIOIIETO
uentpa Spinner VC450 u onpeaeianM coaepikaHue Kaxa0H OIepaliyH.

005 OtnuBKa

JInthe o naBieHuEM

010 dpesepuas ¢ UITY

. Dpe3epoBaTh MIOCKOCTSH 1.
. CBepauTh U Hape3aTh pe3n0y 6 oTBEepCTUl 2.
. IlepeycTaHOBUTH €Talb.

. @pe3epoBarh MIIOCKOCTH 3.

1
2
3
4
5. CepnuTh U Hape3aTh pe3b0y 6 oTBepcTuUii 4.
6. ®pe3epoBaTh OKHO 5.

/. ®pe3epoBaTh MIOCKOCTH 0.

8. ®pesepoBaTh yrirydseHue 7.

9. ®pe3epoBaTh MWIOCKOCTH 8.

10. dpeseporath yriryodseHue 9.

11. IlepeycTaHOBUTH AETAID

12.®pe3epoBath mI0ckocTh 10.

13.®pe3epoBarts yrayonenue 11.

14. ®peseposarsb yriyosnenue 12.

15.®pesepoBars otBepetus 13, 14.

16.CgepnuTh 1 Hape3aTh pe3rOy 6 oTBepcTHil 15, 16.
17. IlepeycTaHOBUTH J€Talb.

18.Dpe3epoBath MIOCKOCTH 17.

19.®pesepoarts yrayonenue 18.
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20.DpesepoBats yriayonenue 19.

21. ®pesepoath ma3 20.

22. Pactounts oTBepcTHe 21.

23. dpesepoBath oTBepCTHS 22, 23, 24.

24. CaepnuTh U Hape3aTh pe3b0y 3 oTBepcTHs 25.

25. CBepiuTh U Hape3aTh pe3b0y 6 oTBepCTHil 26.

26. IlentpoBats 3 oTrBepcTHs 27.

27. CBepnuTh 3 OTBEPCTHSI O] HApe3aHNe Pe3bObI 27.

020 Cnecapnas

1. IputynuTh OCTpHIC KPOMKH, CHATH 3ayCEHIIBI.
2. Hapesats pe3p0y B oTBepCTHSIX 27.

020 MoeyHnas

[IpomeITh neTans

025 IlokpeiTHe

ITokpsiTe AH. Oxc. Hxp.

030 KonTponbHas

BusyanbHBI KOHTPOIH U U3MEPUTETHHBINA KOHTPOIIb.
Ilnan oopabomku demanu eapuanm No2.

CocrtaBuM miaH 00paOOTKH JETajdu C KCIOJIb30BaHUEM 00pabaThIBAIOIIETO

tentpa Spinner U5-620 u onpeaennM coacp:KkaHne KakI0H orepaiuu.

005 OtnuBKa

JInthe o naBineHueEM

010 BeprukansHo-hpesepHas

1. ®pesepoBarh MIOCKOCTSH 1.
2. CmepnuTh U Hape3aTh pe3b0y B 6 OTBEPCTHSAIX 2.

015 KommuekcHas ¢ YITY

[Mo3umus |

1. IlenTpoBath 6 OTBEpCTHH 2.
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2. CBepnuTh 6 OTBEpCTHIA 2.

3. ®pesepoBaTh TIOCKOCTH 3.

4. CepauTh U Hape3aTh pe3b0y 6 oTBepcTuUii 4.

5. dpeszepoBaTh OKHO 5.

[ozumwms |l

6. ®pe3epoBath MIOCKOCTH 0.

7. ®pesepoBath yriryoieHue 7.

[ozumwms |11

8. ®pesepoBaTh MIOCKOCTH 8.

9. ®pesepoBath yriryodsenue 9.

[ozuuwms 1V

10.®pe3epoBath mIockocTh 10.

11.®pe3eposars yriuyosnenue 11.

12.®pesepoBath yrayonenue 12.

13.®peseposars otBepeTus 13, 14.

14.CBepnuTth u Hape3aTh pe3r0y 6 oTBepcTuit 15, 16.
[ozunus V

15.®pesepoBath MIOCKOCTH 17.

16.DpesepoBats yrayonenue 18.

17.®pe3eposars yriyosnenue 19.

18. ®peseposats ma3 20.

19. Pactounts otBepcTHre 21.

20. ®pesepoBath oTBepcTHs 22, 23, 24.

21. CeepnuTh U Hape3aTh pe3r0y 3 oTBepcTHs 25.
22. CBepnuTh U Hape3aTh pe3b0y 6 oTBepCTHit 26.
23. lleaTpoBath 3 oTBepCcTHs 27.

24. CBepnuTh 3 OTBEPCTHSI O] HApe3aHue Pe3bObI 27.

020 Cnecapnas
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3. IlpuTymuTh OCTpBIC KPOMKH, CHITH 3ayCCHIIBI.
4. Hapesatb pe3p0y B 0TBepCTUSIX 27.

020 MoeyHnas

[IpomeITh neTans

025 IlokpeiTHe

ITokpsiTe AH. Oxc. Hxp.

030 KonTponpHas

BuzyanbHblid KOHTPOJIb U U3MEPUTEIIBHBIN KOHTPOIb.
B nienom TexHonoruueckuil mpoiecc 00ecrneyuBaeT TOYHOCTh JIMHEHHBIX U
JIMaMEeTpaJbHbIX Pa3MEPOB; KaueCTBO OOpaOOTAaHHBIX IOBEPXHOCTEH, JIOMYCKU

OTKJIOHEHUS (DOPMBI U PACIIOJIOKEHHUS TOBEPXHOCTEH.

2.5. Anamu3 BeiOopa obopymoBanus ¢ UITY

Bbe160p TEXHOTOTHYECKOTO O0OpYMOBAaHUS — CTAHKOB 3aBHUCHUT: OT METO/AA
00paboTKH; BO3MOXKHOCTH OO€CHEYUTh TOYHOCTH pa3MepoB M (OpPMBI, a TaKKe
KaueCTBO MOBEPXHOCTH M3TOTABIMBAEMON JIETANM, a TAKKe Ta0apUTHBIX pa3MEPOB
3aTOTOBOK M Pa3MEpOB 0OPabOTKH;, MOIITHOCTH, HEOOXOAWMOM IS pe3aHusd;
MIPOU3BOIUTEIHLHOCTA M CE0ECTOMMOCTH B COOTBETCTBHH C THUIIOM IPOM3BOCTBA;
BO3MOXHOCTH TPUOOPETEHUSI W IEHBI CTaHKA; CTENECHU pabOThl W 0E€30mMacHOCTH
CTaHKa.

[Tpu 5TOM yUUTBIBAIOTCS Clienytoniue GaKkTophI:

- pa3Mepbl CTOJIa CTaHKa JAOJKHBI ObITh B 1,2-1,5 pa3za Gosnbliie rabapuTHBIX
pa3MepoB JeTanu sl 00eCreYeHNs] BO3MOKHOCTH YCTAHOBKHM W 3aKpEIICHUS Ha
CTOJIC TIPUCIIOCOOICHHUS;

- MOIHOCTHh JBHWTATe]s TJIABHOTO TMPUBOAA CTaHKa JOJDKHA OBITh
JIOCTATOYHOM ISl IPUHSTOTO METOJ1a 00pabOTKH;

- rabapuTHBIE pa3MePhl U Macca CTaHKa JIOJKHBI ObITh HAUMEHBIIINMHU.
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Tak kak B TEXHOJOTHMYECKOM IIpollecce HeoOXoaumo o00paboTaTh
KOPIYCHYIO JIeTalb, CIIEIOBATEIIbHO paldOHAIBHO WCIOIB30BaTh (pe3epHBIN
cTaHOK. Tak Kak TEXHOJOTWYECKUW TIPOIecC BKIIOYAeT B ceOS MMOMHUMO
bpe3epoBaHus ellle CBEPICHUE U Hape3aHHe PEe3hObI, CIEA0BATEIEHO, HEOOX0IUMO
WCITIOJIb30BaTh YHUBEPCAIBHBIN CTAHOK.

B nannoii pabGote OyAeT NpeAcCTaBICHO JiBa AJlbTEPHATUBHBIX BapUaHTa
obpabotku neranu «Koprmyc Onoka ympaBiaeHUS», MCXOMS W3 3TOTO 3alaHHBIM
napaMeTpaM yJOBJIETBOPSIOT BEPTUKaIbHO-(pEe3epHbI 00padaThIBAIOIUNA LIEHTP
SPINNER VC-450 u 5-tu xoopauHaTHbI (4+1) BepTUKAIBHO-PPE3CPHBIN
obpabarteBaromuii  meaTp ¢ YIIY SPINNER US5-620-Compact ocHameHHBIC
cucremoit UITY — Heidenhain TNC620.

Pucynoxk 4 — ®pesepnbiii ctanok Spinner VC — 450.
Cpenun ocoOeHHOCTEM CTaHKa MOYKHO BBIJICJINTh TAKHE Ka4eCTBa, KaK OYCHb
KOMITaKTHasi KOHCTPYKIUS. B cTanmapTHON KOMIUIEKTAllUU CTAHKA B KAYECTBE

IIpuBOJa I''IaBHOI'O ABHMIKCHHUA IIPUMCHACTCA IIITMHACIID C ((HpSIMBIM IIPpHUBOJOMY oe3
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peMHel co ckopocThio 10 15.000 06/MuH, a TakKe MPUMEHSIOTCS KECTKHE

HaIpPaBJIAIONINE KAUSHHS CO CKOPOCThIO OBICTPBIX MepeMenieHuit 36 M/MuH.

Ncnonnenne konyca mmnuHaens B 3toM Bapuante SK40 wim BT40. B cranke

MMEETCSI CHCTEMa OXJIAXKICHMSI IIIMMUH/ISTFHOTO Y3J1a KUAKOCTHIO. J[J1s ynanenus
oOpa3zyrolieiicst B mporecce 00padoTKU CTPYKKH, CTAHOK KOMILIEKTYETCSI

MIPUCTABHBIM KOHBEWEPOM yNIaJICHUs CTPYKKHU CKPEOKOBOTO THUIA (HApaBICHUE

yYAQJICHUS CTPY>KKH — «BIIEBOY).

CraHok OCHAIIacTCA a0COTIOTHBIMU OHKOACpaAMHU, a 3TO 3HAYUT — HC HYKHO

BBICTABJIATH HYJICBYIO TOUKY Y CTAHKOB.

Tabnuna 3 — Xapakrepuctuku ctanka VC — 450.

Pabouas 30Ha

00/MUH

Pabodasi TOBEpXHOCTH CTOJIA, MM 770x300
Maxkc. Harpyska crona, ko 200

Ocb X, MM 450

Ocb Y, MM 400

Ocb Z, MM 400
Cuctema YITY Heidenhain
To4HOCTHBIE XapaKTEePUCTHKH

TOYHOCTH MO3UITMOHUPOBAHUS, MM 0.008
[ToBTOpsIEMOCTH 0.004
MO3UIIMOHUPOBAHUS, MM

HInungean

BHyTpeHHMIT KOHYC, MM SK40
J[nana3oH 4acTOT BpalllCHHUS, 15000

CucreMa aBTOMATH4€CKOM CMEHbI HHCTPYMCHTA

HCTpyMEHTANBHBIN Mara3uH, siueek  [24

" 1aBHBII NPUBOJ

MoriHocTh, KBT 6,0
["abapuTtsl cTaHKa

JlmiHa, MM 1800
[{lupuna, MM 1600
Macca craHka

Macca cTaHka, KT 2900
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DneKkTpooOOpyI0BaHUE CTaHKA BBIMOIHEHO ¢ yueToM TpeboBanuii EC. [llkad
YIpaBJI€HUSI CMOHTUPOBAH HETIOCPEICTBEHHO HAa CTaHKe, 000pYA0BaH CUCTEMOM
BeHTWIALMU. [laHens cTallnoOHApHOTO MYJIbTa YIPaBICHUS PACIIOIO0KEeHA B yIOOHOM
IUISL oIlepaTopa MEeCTe C y4eTOM TpeOoBaHM 3proHoMuku. CTaHOK 000py10BaH

CYUCTYHNKOM MOTOYACOB.

.
[EPINNER]U-620

Pucynok 5 — O6pabarsiBarorumii ientp Spinner U5-620.

Cranok cepun U5-620-Compact mnpeacraBiser coOOl COBpEMEHHBIM S-TH
KOOPJAWHATHBIM  BepTUKaNIbHO-Ppe3epHbll  oOpabaThiBatouuii ientp ¢ UIIY,
MpeaHa3HAaYeHHBIN 1711 00pabOTKU JieTaliel CI0XKHOW KOHPUrypanuu B pexume 4+1
C BBICOKOM TOYHOCTHIO U KadyeCcTBOM 0O0paboTaHHOU moBepxHOCTH. [IpuMeHeHHBIE
MpU KOHCTPYUPOBAHUU CTAaHKA TEXHUYECKHE PEIICHUS] TMO3BOJISIIOT JOCTUTHYTh
BBICOKOM CTEMEHM aBTOMAaTH3allMM CTaHKa [PU YCTAaHOBKE UX B TUOKHUE
aBTOMATHU3UPOBAHHBIC TPOU3BOACTBEHHbIC JIMHUU JIUOO MPU UCIOIH30BAHUU CUCTEM

cMmeHbl nmamieT npousBoacTtsa SPINNER-Automation.
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Jlns u3MepeHus pa3Mepa M TOJOXKEHUST MHCTPYMEHTa B paboueil 30HE
MIPUMEHSETCS U3MEPUTEIbHAS CUCTEMA, KOTOpasi MPEAyCMaTPpUBAET aBTOMATUYECKUN
0o0JlyB MHCTpYMEHTa CXaTbIM BO3JIyXOM Mepea IpoBeaeHueM wuzMmepenus. Kpome
3TOTO, C LEJNbI0 COKPAILICHUS BPEMEHU HA NMPUBSA3KY MHCTPYMEHTA K HYJIEBOM TOYKE
MPUMEHSIIOTCS TPUOOpPHI HACTPOMKM MHCTPYMEHTA BHE cTaHKa. g u3MepeHus

IMOJOXKCHHA ACTAIN IIPUMCHACTCA JIa3CpHaA CUCTCMA U3MCPCHUA ITOJIOXKCHUSA ACTAIN.

Tabnuma 4 — Texaudeckue xapakrepuctuku OL] Spinner U5-620.

Pabouas 30Ha

[lepemenienne mo ocu X, MM 620
[lepemenienre mo ocu Y, MM 520
[lepemenienne mo ocu Z, MM 460
PaccTosiHME OT MINUHAEIS 0 CTOIA, MM 150-610
bricTpoe nepemernenue o ocsim X /Y [ Z, 39/ 48
M/MUH

Paboumii cTo

Pa3mepsl HAKITOHHO-TTIOBOPOTHOTO CTOJIA, MM 545 / 650
Maxkc. Harpyska Ha cTon, Kr 500
T-ma3er 18H8
["J1aBHBII IMHHEIb

Maxkc. CKOpoCTh BpamieHusi, 00/MUH 9.000/ 12.000
Konyc mmunens SK40 / BT40
Mornocts 1. [nuanens (40%), kBt 15
Mowment ra. Hnuagens (40%), Hv 85
Mara3un HHCTPYMEHTA

Hyic10 MHCTPYMEHTAIBHBIX O3ULIUH, 1IT. 24
Makc. Jluametp HHCTpyMEHTa, MM 76
Makc. Jluametp uHcTpymeHTa (pu cBOOOHBIX 197
COCEHUX MO3UIUAX), MM

IIpoune naHHbIE

["aGaputsl ([IxI1IxB), m 3.135x2.415x2.920
Macca, Kr 7.100

V3516l 1 MEXaHU3MbI CTaHKA CMOHTHPOBAHbI HA JKECTKOM tIyl“}/HHOI\/'I CTaHHHC,

B BCpXHCﬁ 4aCTh CTAaHHWHBI PaCIOJIOKCHBI TOPHU30HTAJIBHBIC HAIIPABJIAIOIIHC

KayeHUs OCU X, IO KOTOPBIM IIepEMEIIAETCs HUKHAA KapeTka. B BepxHen dactu
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HIDKHEN KapeTKU PacCIiON0KEHbI TOPU30HTAIIBHBIE HAMPABISIONIME KAUeHUS OCH Y,
M0 KOTOPBIM MEPEMEIIAETCA BEpXHsS KapeTka. Ha BepTHKanbHOW 4acTH BEpXHEU
KapeTKH  pPAacCIlOJOKEHbl  HANpAaBISIONIME KAYeHHUsT OCUZ, 1O KOTOPBIM
nepeMenaercsl IMnuHAeNbHass 0abka CcO IINUHIAEIBHBIM y3710M. MexaHusm
HaKJIOHA CTOJIa PACIOJIOXKEH B CTaHMHE cTaHKa. J[is oOecrnedyeHus: MOBBIIICHHON
KECTKOCTU CTOJIa MPUMEHSAETCS TOMOJIHUTENIbHAS ONopa B NMEPEIHEN YaCTH CTOJA.
Kpemenne aetanu mpou3BOAUTCS HA HAKJIOHHO-TIOBOPOTHBIN pabouwnii cton O 650
MM (BHyTpeHHee koubllo @ 500 wmm). Jlns kperuieHuss JeTadud Ha CToJie
npeaycMoTpenbl 5 T-o0pa3HbIX Ma30B MIMPUHON 18 MM M LIEHTpaIbHOE OTBEPCTHE
0 50 mm H7.

VYTroa moBopoTa HaKIIOHHO-ITOBOPOTHOro ctoja -5°(-90°)/+110° rpamycoB ¢
MIPUBOJIOM Y€PE3 YEPBAYHBIN peayKTOp. PUKCALMSA TOBOPOTHOM U HAKIIOHHOW OCEM
MPOU3BOJUTCA TP TOMOIIM MEXaHuW3Ma C [HEBMAaTHUYECKUM MPUBOJIOM
(runpo3axkum — onuuoHaidbHOe ocHamieHue). [loBopot ctona (och C) mpoucxoaur
BOKPYI BEpPTHUKaJbHOW oOcHu BpameHuss Ha 360 rpagycoB. TOYHOCTH yTIIOBBIX
MepEeMENICHHIN HaKJIOHHO-TIOBOPOTHOT'O crona obecrnieunBaeTcs
MpUMEHEHUEM (OMIUsl) ONTHYECKUX IIKal, O0OECHeYMBAIOIINX 3asBICHHYIO
TOYHOCTh HE3aBUCMMO OT H3HOCAa YEPBAYHOIO pEAYKTOpa. 3aKaJ€HHbIE U
nUIMGOBaHHbIC  HAMPABISIIONIME JUISl  TOJBMXKHBIX 4YacTeil, BBIMOJHSIIOMINX
nepeMenieHuss mo ocsiMm X, Y, Z, SBISIIOTCA HaNpaBJISIIOIMIMMHU  KadyeHUS
(ponukoBbie). MHCTpyMeHTaNbHBIM Mara3uH Ha 24 MHCTPYMEHTAa B CTaHJIapTHOMN
KOMIUTEKTalMu (C TOPU30HTAJIBHON OCBIO BpAIEHUS PACIOJIOKEH CleBa OT
HITTUHACIBHON 0a0KH).

CMmeHy HMHCTpYMEHTa TMPOU3BOJAMT  JBYPBIYAXHBI CMEHIIMK THIA
«MEXaHWYECKash pyKa» CO BPEMEHEM CMEHbl MHCTpyMeHTa 1,6 cex. KoHCcTpykuus
MHCTPYMEHTAIBHOTO Mara3uHa NpeAyCMaTpUBAeT HAJUYUE JBEPKU, KOTOpas
OTKPBIBAETCS BO BpeMsl CMEHbl HMHCTpyMeHTa. lIpu BBINOTHEHUH Tpollecca

00pabOTKM JBEpKa 3aKpbITa, OOECedYrBas HAJCKHYIO H3OJAIUI0 MEXaHU3Ma
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CMeHbl HMHCTpymMeHTa OT cTpyxkkn u COX. 3axuM HHCTpyMEHTa 1O
DING69872 obecneunBaeT mHEBMAaTHYECKas CHCTeMa cTaHka. Ilpm  cmeHe
MHCTPYMEHTa TMpPEeAyCcMOTpEeH O00ayB KOHyca ImuHAens. B kadecTBe
U3MEPUTENBHBIX CUCTEM IMPUMEHEHBI JAaTUYMKU KPYrOBOTO BpAIlEHUS] — MPSMbIC
U3MEpUTENbHbIE cUcTeMbl. [lo XKenaHuio 3aKa3uMka MPOU3BOJIUTCS YCTaHOBKA
ONTHUYECKUX  JUHEEK (TpsIMble  HU3MEPUTEIbHBIE  CHUCTEMBI), B KOTOPBIX
MPEyCMOTPEHA MTOJaya CKaToOTro BO3/1yXa, B 3TOM CIy4ae BO3MOXKHOE pa3peliCHUE
nepemenieHus o ocsiM cocrasiser = 0.003 mm, nosropsgemocts + 0.002 mm. 1Tpu
MPUMEHEHUN TPSIMBIX H3MEPUTEIBHBIX CHUCTEM B COCTaB CTaHKAa BKJIIOYCHA
CUCTEMa TeMIEepaTypHON KOMIICHCAIIMHU, YYUTHIBAIOIIAs W3MEHEHHE T€OMETpPUU
CTaHKa, CBA3aHHOE C HarpeBOM IITTUHIEIS.

B cranmapTHON KOMIUIEKTallMM CTaHKa B KayeCTBE IMPHUBOJA TJIABHOTO
JIBIKEHUSI TIPUMEHSIETCS YaCTOTHO-PEryJIUPYEMbId 3JEKTPOABUTATENb C YHCIOM
obopotoB 9.000 o06/mMuH. (ommmoHanbHO 12.000), pacmosoXeHHBIM COOCHO CO
mnuuaeneM. Ilepegaya  kpytdiiero MomeHTa oOecneduBaercs My(TOBBIM
coenuHeHueM. McnomHenue koHyca mmnuHaens B 3toM Bapuante SK40 wiu BT40.
B cranke umeeTcsi cuctema OXJaXKACHUS IIMUHIAEIBHOTO y37a KUAKOCThIO. JlJis
yaaneHusi  o0pasyroleiicss B mpouecce  oOpadOTKM  CTPYKKH,  CTaHOK
KOMIUICKTYETCS TIPUCTAaBHBIM KOHBEHEPOM YIaJICHUSI CTPYKKH CKPeOKOBOro Thma (
HaIpaBJICHUE YJAJICHUS CTPYKKHU — «BIIEBOY).

Tak e N1 NOJTrOTOBKU TEXHOJIOTHYECKOW 0a3bl JleTalu npu oOpaboTKe C
UCIIOJIb30BaHMEeM oOpabarteiBatoniero 1meHtpa Spinner U5-620 mnpumensiercs

BEpPTUKAIBHO-(Ppe3epHbIil cTaHOK 6P12.
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Pucynok 6. — Beptukanpao — ¢pe3epHbiii cTaHok 6P12.

Tabmuma 5 — TexHUUecKrue XapaKTEPUCTUKHU BEPTUKAIBHO — (DPE3EpHOro CTaHKa

6P12
Pa3zmepsl moBEpXHOCTH CTONA, MM 1250x320
HawnGonpimmii mpooibpHbIH X0 cToaa (X), MM 800
HaubGonemmit nonepeunsiii xox ctona (Y), MM 250
HauGonbmmii BepTukanbHbii Xo1 crona (Z), MM 420
MoIiHOCTh TPUBO/Ia TJIABHOTO JABMKEHUS, KBT 7,5
YactoTa BpanieHus! mmuHeNs, 00/MUH 40-2000
KonuuecTBo ckopocTelt mmuHaens 18
[lepemenienre MAHOIM MITTAHILIS, MM 70
[Tpenenbl IPOMOTBHBIX U MONEPeYHBIX moaad ctoia (X. Y), 12.5-
MM/MUH 1600
IIpenensl BepTUKaIbHBIX NTOAAaY cToja (Z), MM/MUH 4,1-530
KonnuecTBo nmogad npo0JibHbIX/ TONEPEUHbIX/ BEPTUKAIBHBIX 22
Macca cranka, Kr 3120
3amena CYIIECTBYIOIIETO YHUBEPCATEHOTO 000pyIOBaHHMS Ha

oOpabatsiBaromne 1eHTpsl ¢ YIIY, cooTBeTCTBYeT CepuiiHOMY IPOU3BOJCTBY U

MO3BOJIUT  MPEANPUITUIO CIPAaBUThCA C  3aJayeu

BBIITYCKAaCMBbIX H3I[CJ'IPII>1.

TrogoBOT0O  YBCIIMYCHUA
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OnHoO W3 TJIaBHBIX NpEeUMYIIEeCTB oOpadaThiBaromux meHtpo ¢ YIIY -
BBICOKasi MTPOU3BOJUTEIBHOCTh: OHA B 3-8 pa3 MPEBBILIAET MPOU3BOAUTEIBHOCTD
OOBIYHBIX CTAaHKOB. JTO JIOCTUTAETCA 3a CYET COKpAIEHHs BCHOMOTaTEIbHOTO
BPEMEHH, a JI0JIsI MAIIMHHOTO BPEMEHHU B 00I1IeM IIUKIIe 00paObOTKU yBEIMUUBACTCS
Ha 60-70%.

BcnomorarensHoe BpeMs YMEHBINIA€TCSl 3a CuUeT TakuxX (aKToOpoB, Kak
BBICOKAsl CKOPOCTh (YHKIIMOHUPOBAHUSI PaOOUYMX SJIEMEHTOB, aBTOMAaTUYecKas
CMEHA UHCTPYMEHTOB U T.[I.

Onun 00pabaThIBAIOMIMI IIEHTP C YCHEXOM BBIMIOJHSET bl KOMILIEKC

paboT, TpeOyIOIUX BHICOKOW TOYHOCTH.

2.6. BeiOop TexHOMOTHYECKHX 6a3

Boibop TexHosormueckux ©0a3 B 3HAYUTENBHOW CTENEHU OIpeaesseT
TOYHOCTh Pa3MEPOB, IMOJIy4YaeMbIX B Ipolecce oOpabOTKU JeTaiau, BBIOOD
PEXKYIIUX HMHCTPYMEHTOB, CTAHOYHBIX MPUCHOCOOJECHUM U MPOU3BOAUTEIHHOCTD
00paboOTKH.

KomrmmekTom 6a3 Ha3pIBaeTCs COBOKYMHOCTH 3 0a3, 00pa3yromnx CUCTEMY
KOOPAWHAT 3arOTOBKHU.

TexHonoruueckoit 0a30i1 Ha3bIBaeTCs 0asza, UCIOJIb3yeMa JJisl OTpeIeTICHUS
MOJIO’KEHHUSI 3arOTOBKHU B Mpolecce U3rotopiieHus. CorinacHo TeOpeTUYECKOn
MEXaHUKe, TpeOyeMoe MOJI0KEHUE TBEPIOTO Tella UK 3aTOTOBKM OTHOCUTEIIHHO
BBIOPAHHOM CUCTEMBI KOOPJIMHAT IOCTUTAETCS HAIOKEHUEM T€OMETPUUECKUX CBSI3EH,
JIMIIAIOIIKX TeI0 3 mepemMenieHuit Bnoib oceit X, Y, Z u 3 mOBOPOTOB BOKPYT 3THX
oceil. Kaxxziast onopHasi Touka, CUMBOJIM3UpPYIOIIas | U3 cBsi3eil 3aroTOBKU ¢
BBIOpPAHHOUM CUCTEMOM KOOPAMHAT JIMIIIAET 3ar0TOBKY TOJIBKO OJHOUM CTENEHU
CBOOO/IbI, CIEA0BATEIBHO, /IJIsl MOJHOTO OA3UPOBAHUS 3arOTOBKH, T.€. IPUJAHUE €

OTpeaeAEHHOT0 TTOJOKEHHUS B IPUCIIOCOOICHUH HEOOX0IMMO U JJOCTATOYHO HAJU4He
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6 OMOPHBIX TOYEK, JIMIIIAKOIIUX 3aTOTOBKY 6 cTerneHeil cBo00 bl (IpaBuiIo 6 TOUEK).
[Ipu OonblieM yucie Toyek OazupoBaHue OyAET HEOJHO3HAYHBIM U
HeonpeaenéHHbIM. CxeMa pacioaoKeHHs OMOPHBIX TOYEK Ha 0a3ax 3arOTOBKHU
Ha3bIBAETCS CXEMOM Oa3UpOBaHMUS.

[To umciy cren cBOOOABI, KOTOPBIX JHUIIAET 3arOTOBKY TEXHOJIOTUUYECKHUE 0a3bl,
OHU TMOAPA3AEISIOTCS HA YCTAHOBOYHBIE, HAMIPABIISIIOIINE, OIOPHBIE, TBOMHBIE
HaIMpaBJISAONIME U IBOMHBIE ONOpHBIE. ba3a, muiaronias 3aroToBKy 3 CTeneHeu
CB0O0O/IbI — IEPEMENIEHUE BIOIb OAHOM U3 KOOPAUHATHBIX OCEH U MOBOPOTA BOKPYT
IBYX JAPYTUX OCEU, HA3bIBAETCSA YCTAHOBOYHOU 0a30M.

baza, numaroiiiast 3arotToBky 2 cTeneHeil cBo00 bl — IepeMelIeHre BAOIb OJHOM
KOOPJIMHATHOM OCH U TIOBOPOTOM BOKPYT IPYrOM OCH, HA3bIBAETCS HAIIPABIIAIOIIEH
0a30il.

baza, numaroiiiast 3aroToBKy OJTHOM CTEIEHH CBOOOIbI — MEPEMEIICHUE BJI0Ib
OJIHOW KOOPAMHATHON OCH WJIM TOBOPOTOM BOKPYT OCH, HAa3bIBAETCSI OMOPHOU 0a30il.

baza, numaroiast 3arotoBky 4 cren cBoOObI — 3TO IEPEMEIIEHUE BAOIb 2X
KOOPJIMHATHBIX OCEN U BPAILIEHUE BOKPYT dTUX OCEM, HA3BIBAETCS IBOMHOU
HarpaBJsronie 6azou.

beiBaet aBoitHas onopHas 6a3a-6a3a, JMILIAOIIAs 3aTOTOBKY 2 CTENEHen
CBO0O/IbI, TIEPEMEIIICHHUE BIOJIb 2X KOOPJIUHATHBIX OCEH.
TexHosornyeckas — OTHOCUTEBHO KOTOPOM OPUEHTHUPYIOTCS] TIOBEPXHOCTH
oOpabatbiBaeMblie 3a JaHHOU yCcTaHOBKOU. T.b. CIyKUT 17151 onpeiesIeHUs TTOJIOKEHUS
3arOTOBKH B IIPOLIECCE U3TOTOBIICHMUS.
VYcraHoBoYHas — JJ1s1 HAJTOKEHHS HA 0OBEKT CBSI3EH, JIMIIAIOIINX €0 TPEeX CTENeHeu
CB0O0O/IbI — IEPEMENIEHHUS BAOJb OJHON KOOPJUHATHONU OCH U MTOBOPOTA BOKPYT JABYX
IPYTHUX.
Hamnpapnsromniast — 4151 HaIOKEHUsI ABYX CTENEeHEeN cBOOOIbI — MepeMeIeHUs BAO0b

OJIHOM OCH Y IOBOPOTa BOKPYT APYTOU.
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Tabnuia 6. — Texnonorunueckue 6a3bl s Bapuanta Nel.

Howm

cp

orep.

Cxembl 6a3upoBaHUs 3arOTOBKH Ha

cranke Spinner VC - 450

Omnucanue

010

1,2,3

VYcranoB A. Ycranos b.
Jetans 6azupyeTcs 1o
HeoOpaboTaHHOU
MMOBEPXHOCTHU (UepHOBAS
6a3a).O6paboTKa
YHUCTOBOM 0a3bl,
CBEPJICHUE OTBEPCTHIA,
oOpaboTtka okna. (ITo

porpaMme)

010

YcranoB A. Ycranos b.
Jletanp 6azupyercs 1o
00paboTaHHOM YacTh
(unctoBas 6aza).
O6paboTka 1o

porpaMme.

[Ipu BBIOOpEe TexHOJOTMYECKUX 0a3 NJig MEpPBOM Olepanud MPUMEHSIOTCS

OOBIYHO YepHbIE HEOOPaOOTaHHBIE TOBEPXHOCTU — «4EpHOBBIE 0a3b». K uepHOBOM

base MNPpCABbABIIAIOTCA CICAYIOIINC TpC6OBaHI/I$II

® YCpPpHOBasia Oaza JOJDKHa 3aHUMATb, BO3MOXKHO Oonee OIIPCACICHHOC

IMOJIOKCHUEC OTHOCUTCIIBHO APYTIUX HOBerHOCTCﬁ;

4CpHOBaAsA baza AO0JDKHA HMCETb OOCTATOYHBIC pasMEpbl, BO3MOIKHO

Oomee BBICOKYHO CTCIICHb TOYHOCTH M HAMMCHBIIYIO IICPOXOBATOCTDH

MMOBEPXHOCTH;
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e vuyegpHOBasg 0asza JOJDKHA O00ECleYrBaTh YCTOMYMBOE MOJOXKEHUE
TeTaIIH;
e 4YepHOBas 0asa JOKHA UCIIOIH30BATHCS TOJIBKO OJIMH Pas.

HUcxonss w3 stmx TpeOoBaHWM, B KadyeCcTBE YEPHOBOM 0a3bl BBIOMpacM
MOBEPXHOCTH  OOKOBBIX CTEHOK, 3aKPEIUICHHE OCYIIECCTBISETCS C TOMOIIBIO
CTAaHOYHBIX THCOB.

UucrtoBass 0a3a—»3T0 oOpaboTaHHasi MOBEPXHOCTb, Ha  KOTOPYIO

yCTaHABIIMBAETCS JeTalb IpU 00paboTKe.

Tabnuma 7. — TexHonoruueckue 0a3bl 1751 Bapuanta Ne 2.

Hom
Cxembl 6a3upoBaHUS 3arOTOBKH Ha

ep _ Onucanue
OLI Spinner U5-620

orep.
YcranoB A. [letanb
1
‘ OasupyeTcs 110 3apaHee
¢
6 00paboTaHHOM
( d ; 2 T T
Ll MOBEPXHOCTU (YUCTOBAS
015 ‘ &
) 0a3a). OOpaboTKa AeTaIu

1,2,3 II0 IPOTrpPaMMe C
II0OBOPOTOM CTOJIA 10

OCsM.

B kadectBe 0a3bpl 111 TIPOMEKYTOUHBIX OMEparyii (MEXTy TIEepBOH U
MOCJeAHEN onepaIusiMK) BIOUPAIOT C YUYETOM CJIEAYIOIIUX COOOPAXKEHHUN:
® HEOOXOJIMMO HCHOJIb30BaTh T€ IMOBEPXHOCTH, KOTOPHIE CBSI3aHBI C
00pabaTeIBa€MOM KpaTyauiieit pa3sMepHOH 1ETbIo;
® HE cllelyeT MEHSTh 0a3bl 0€3 TOCTATOUYHBIX HA TO OCHOBAHMUI;

e 1Ipu CMeHe 0a3bl ClIelyeT NEPEXOJUTh K 00J1ee TOUHOM.
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J11s1 00paboTKH C BBICOKOM CTENEHBIO TOYHOCTH (HApUMED, MOTyISHUS
OTBEPCTHI 6-T0 U 7-T0 KBAJIUTETOB) pa30pocC MO TBEPIOCTH 3arOTOBOK JOJKEH
OBITh YMEHBIIIEH 0 CPABHEHUIO C JIEUCTBYIOIUMU cTaHaapTamu. Dopma
3aroTOBOK JIOJKHA KaK MOXKHO OO0JIbIIIE COOTBETCTBOBAThH (hOpME FOTOBOM JI€TalH,

MMETh HEOOJbIINE MPUITYCKU Ha 00paboTKy.

2.7 Be1OOp 32KUMHOTO TIPUCTIOCOOTICHUS

Jlis o6pabotku aeranu «Kopmyc Oj0ka ympaBieHUs» Ha craHke Spinner

VC-450 Gynem HCTIOIh30BaTh THCHI CTAHOYHBIE C THEBMATUYECKUM TTPUBOJIOM.

Pucynok 7 — CxemMa KOHCTPYKIMH THCOB C THEBMATUYECKUM MPUBOJIOM.

[Huwmuuap 6 nHeBMoOmNpHBOAA paszaecieH cTeHkod 10 Ha ABEe Kamepsbl:
MEPEIHIO U 3aHI0K0. B mepeaHeil kamepa ycTaHOBIIEH NOpIueHs 11, B 3aaqHeit —
MOpIIIEHb 9, CMOHTHPOBAaHHBIE HA 00IeM mTOKe 7. [{UIUHAP 3aKPBIT KPBIIIKAMHU.
[lepenusss xpwimika 1 kpenutcs K (GIaHIy HWIMHApPA TEPMETUYHO U HMMEET
OTBEPCTHE C YIUIOTHUTEIBHBIM yCTPOMCTBOM JJIsl IITOKA, KpBIMIKA &
MpeHa3Ha4YeHa TOJBKO JUISI 3allluThl pabdodeil MOBEPXHOCTH W MOXKET OBIThH
M3rOTOBJEHA W3 TOHKOJMCTOBOM cTamu. [l mpoxoga Bo3ayxa mpu padbote

MMHCBMOIWJIMHAPA B KPBIIIKES MMCIOTCA OTBCPCTHA.
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[Ipu ycTaHOBKE MHEBMOIIWIMHAPA HA CTAHAAPTHBIEC CIECAPHBIE TUCKH OHU
MOABEPraloTCS HE3HAYUTEIBHON Nepesesike, a UMEHUH: Tailka 3aKMMHOTO BUHTA
3aMeHsieTcsl pe3bOOBOM BTYNKOW (YIUIMHEHHOW raikoi) 1, cCOeIMHEHHOH CO
IITOKOM TPUBOJAA, U Ha KOPIyCE€ HEMOJBMXHOM T'yOKH CBEpJISTCS W HAPE3arOTCs
OTBEPCTHUSl JUIsl KperuieHus TmHeBMolwiuHiapa. Ha wn3o0pakeHHOW Ha pUCYHKE
KOHCTPYKIIUUA TTHEBMOLIWIIMHIP TPUCOECIUHEH K KOPITYCY HEMOABUKHOMN I'yOKHU Mpu
MOMOIIIM TIepexoaHoro (iania 3.

Paborator THCKH crueayrommM oOpazoMm. Jlmg 3axuma JeTanu  BO3AyX
nojaeTcs yepe3 wmwtylep 12 B JieBble MOJIOCTU KaMep U pabouyuMu SIBISIOTCS 00a
MOPIIHS; MPU pa3KUME THUCKOB, KOrja He TpeOyeTcs: OOJbIIOTO YCWIHS, BO3YX
MOAAETCS Yepe3 LITYIEP 5 TOJBKO B MPaBYyIO MOJIOCTh MEPEIHEN KaMephl, TaKk Kak
npaBasi MOJIOCTh 3aJIHEM Kamephwl sBsieTcsl Hepaboueil. Pacnpenenenue Bo3myxa
MIPOU3BOJUTCS TPEXXOJAOBBIM KPAHOM, YCTAHOBJICHHBIM HA TUCKAaX WUJIU BEPCTaKeE.

BenuunHa nepemenieHus: MOABUKHON T'YOKH MpH I€MCTBUU OT MHEBMATHKHU
paBHa xoay mopiiHed. B ciayuae HEOOXOOUMOCTH MHEBMOMNPHUBOJ MOXKET OBITh
BBIKJIFOUEH W THUCKU MOTYT OBITh MUCIOJIb30BAHBI JI1 PA0OTHI C PYYHBIM 32KUMOM,
Kak oObluyHble. OAHAKO TPH 3TOM JJISI TOTO, 4TOOBI He ObUIO JtodTa (MEPTBOIO
X0J1a) pe3bOOBOM BTYJIKM MPU TMEPEMEHE HAIMpABICHUS BpallCHUS 3aKUMHOIO
BUHTA, HEOOXOAMMO CTONOPEHHE TMOPIIHEH B OJHOM M3 KpalHUX MOJIOKEHUM,
HaIlpuMep BUHTOM B KpBIIIKE § (Ha pUCYHKE HE TTOKa3aH).

KoHcTpyKkiinM THCOB € MHEBMATUYECKUM IMPUBOJOM SIBISIIOTCA HaubOoJliee
nenecoobpasueiMu. Bpewmsi, TpeOyemoe misi 3axkaTusi, Onarojapsi IpUMEHEHUIO
MMHEBMATUYECKOIO 3aKMMa 3HAUYUTENbHO coKpamaercs. I[Ipu wucnonb3oBaHUH,
HarpuMep, BUHTOBOTO 3a)KMMa C Ta€UHBIM KJIFOUOM JUISl 3aKperieHust TpeOyeTcs
4,9 cek, PKCIIEHTPUKOBOI0 3aknuma — 1,6 cek, a MHEBMAaTU4eCKOro — ToJyibko 0,35
cek. [IpeumymiecTBOM MHEBMATUYECKOTO 3a)KMMa SIBISETCd OOecreyeHue
CTaOUIBHOCTH 3aKperJieHus, 4TO CrOCOOCTBYET MOBBIIIEHUIO

MMPOU3BOANTCIIbHOCTH TPYyZa U KA4CCTBA U3IOTOBJICHHUA ITPOJAYKIIHH.
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Pacuem ycunus 3asxcuma

% Opesa
/7

Hoysuxnas ry0ka P 3aroToBka

THCOB A
Henoasmxaas

é/ /ry6Ka THCOB
I 7

S—F6

{7

[Topmenn
TTHEBMAaTHIECKOTO
MeXaHH3Ma

2

Pucynok 8 — Ycunue 3axxnma.
Ycunue 3axuma W, H, Beraucisitor no ¢popmyre:

K«Py;  1,8+13328 2399

 fithe 0,3+0,3 0.6

= 3993 H (2)

rae K — koaddunuent 3anaca, BBIMUCISAIOT MO popMmyie:
K=K*K; *K,*K3*K,*K5*K=1,5*1*1,2*1*1*1*1=1,8 (3)

rae Ko — rapantupoBaHHbIi KO3 PUIIMEHT 3amaca BO BCEX CIydasix

Ko:1,5;

K; — xoadpuninent, yauTpiBaronuil COCTOSIHUE MTOBEPXHOCTH 3aTOTOBOK

Ki1=1;

K; — xoadhpuninent, yautoiBaronuil yBeIM4eHUE CUJI pe3aHust OT
MIPOTPECCUPYIOLIETO 3aTYIICHUSI HHCTPYMEHTA

K2:1,2;

K3 — xoadpuninent, yautoiBaroniuil yBeJIMueHUE CUIIbI PE3aHUS TIPU
MPEPBHIBUCTOCTH PE3aHUs NPU TOUYCHUU

Ks=1;

K4 — xoadpuiinent, yauThIBaronuil MOCTOSTHCTBO CUJIBI 3aKUMa,

pa3BUBAEMOM CHUJIOBBIM MPUBOJIOM IIPUCIIOCOOICHUS
K4=1;
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K5 — xoadpuninent, yautbiBaronuil 5proHOMUKY 38KUMHBIX 3JIEMEHTOB

Ks=1;

K¢ — ko3 puiinent, yauTbiBa€MbIil TOJBKO MPU HATMYUU KPYTSIIETO
MOMEHTA, CTPEMSIIIETOCs MOBEPHYTh 00padaThIBAEMYIO JCTaNb

Ke=1;

P, — cuna pe3anusi, H, Beraucisior no popmyie:

p_ 10C,,t*+S,) +B*+1Z 10+ 68,2+ 4986+ (12072 4152

z D7 ¥ mp 6026163 *’
_ 682:3,99+0.330+4:2 08= 7183 0,8=1666+0,8 = 1332,8H

4,311 4,31

rae C, — k03(G(HUIHUEHT, yYNTBHIBAIOIINI BIHIHUE 00paOdaTEIBAEMOTO
Marepuala 1 ycJIOBHI 00paboTKu

C,=68,2;

t — rmyOuHa pe3anust

t=2mM;

S; —nojaua Ha 3y0

S,=0,12 06/muH;

B — rnyOuHa nasa

B=4 mwm;

Z — yucno 3yObeB

Z=2;

D — nuameTtp dpessl

D=12 mm;

N — yacToTa BpaIIecHUs

n=163 MI/IH_l;

g, W, X, Y, U - K03 GUITUEHTHI, BIUSIONINE HA TUAMETp, 9acTOTY BpaIlICHUS,
[IyOuHY pe3aHus U 1nojavy Ha 3y0, rinyOuHy masa

g=0,86;

w=0;

x=0,86;

y=0,72,

u=1;

Kmp=0,8;

f1=f, — ko3 PuIMEHTHI TPEHUS B MECTaX KOHTAKTA JETaId U
MIPUCTIOCOOJICHUS;

Ycunue, co3maBaeMoe peluaroM mocpeacTBOM maeBMonminHApa Q, H,
BBIYUCIISIOT 110 (hopMyIIe:
_ Wl 3998=55

= 2222 — 3141H (5)

Q

[z
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rae W — ycunue 3axxuma

W=3998 H;
|, — BBICOTA pBIUara
[1=55 mm;

|2 — pacCTOAHNUEC MCIKAY HCHTPpAMHU ITHCBMOIUIIMH/PA U pbIdyara

[,=70 mMm;

Pucynok 9 — cxema, onpeaensitonias TAHyIIee YCUime
Huametp nunuuapa D ,MM, BBIYUCTSIOT IO popMyIie:

Q=3141H;

T — IIOCTOSIHHAS
n=3,14;
p — JaBJICHUE C)KATOTO BO3/IyXa

p=0,6 MlIla;
N — KO3(pPUIUEHT NOJAE3HOTO JEHCTBUSA

n=0,9;

D TS+ +0 #1] J

rae Q — TaHymas cuina

0,75+3,14=0,6+0,9

J””"’“ \/9892,9 = 99,46 mm (6)

Brei6upaem u3 ctanaaptHoro psaa D,;=100 mm.

Jlis ob6pabotku aeranu «Kopmyc Ojoka ympaBieHUs» Ha craHke Spinner

U5-620 6ynem ucnonb3oBath BakyyMHbIid ctoa BCA-104-2030.
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Pucynok 11 — Bakyymusiii cron BCA-104-2030

[IpeumymiecTBa BaKyyMHOTO CTOJIa JiJisi (Ppe3epHOro CTaHKa HEBO3MOXKHO
nepeoneHuTh. Kak mpaBuino, 0OBIUHBIN CTON COJAEPKUT B ceO€ CielMalIbHbIE Ta3bl
st 6onToB. IMeHHO Ha 3TH OOATHI M Kpenutcs AeTanb. OIHAKO TaKoil Crocod
KpPEIUIEHUS KaK U 3aKPEIICHHUE AETaly B TUCAX UMEET MHOXECTBO HEJIOCTATKOB. Ha
OOJITHI B MPUHIUIIE MOXHO MPUKPENUTH JAJEKO HE KaXKAYI0 JI€Tallb, MOCKOJIbKY
MaTepuail U pa3Mepbl MHOTHX 3arOTOBOK IPOCTO HE IMO3BOJISIFOT ATOTO CHENATH, a
KpOM€ TOro, KpeIuleHue Ha OOJITBI U 3aKUM B THCaX TpeOyeT MEXaHUYEeCKOro
BO3JECUCTBUS WU CEPHbE3HOT0 AABIICHUS HA JE€Tallb, YTO MOXET IPUBECTU K €€
pa3pylICHUIO WK NMOBpexAeHNI0. OCOOEHHO 3TO KacaeTcs JeTalel U3 aTtOMUHMUS.

Bakyymublii cTon juisi (pe3epHOro CTaHKa YJEpKUBAET 3arOTOBKU MpHU
MOMOIIM BaKyyMHOI'O HAacoca, 4YTo M30aBIsieT OT HEOOXOJIUMOCTH MEXaHUYECKOTO
KperuieHusl. Bo-mepBbixX, TakuM 00pa3oM JAeTalld HAJIe)KHO KpEmsATcs Ha padbouei
MOBEPXHOCTU M HE TMEpPEMEIalnTcsi BO BpeMsi 00paOOTKH, a, BO-BTOPBIX, 3TO
MO3BOJIUT YAEPKATh JIFOOYIO 3arOTOBKY BHE 3aBUCHUMOCTH OT €€ MaTepuaia, Gopmbl
1 pasMepa. IIpUMepHOe yCHWIME BaKyyMHOIO MpPIKMMA COCTaBisieT lkrc/cwm?.
Hanpumep, na mmactuny 100x100 mm Oyner neilcTBOBaTh yCHUIIME€ BaKyyMHOTO
npuwxuma, paBHoe 100 krc u 310 ycunue OyaeT Bo3pacTaTh MPOMOPIUOHAIBHO

YBCIIMYCHHIO TIOIMIA/IN 3aKPCIIJICHUSA.
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Camplil TPOCTON BaKyyMHBIM CTOJI — 3TO CIUIOIIHAS IUIOCKAsS IOBEPXHOCTD, Y

KOTOpOP’I 1mo OoxaM ecThb YIUIOTHUTECIIN W3 PC3HUHBI. 3aFOTOBKy YKIaAbIBAOT Ha

JaHHYIO ITOBCPXHOCTD, «00XBaTBHIBAIOT» 10 NEPpUMCTPY C NMOMOUIBIO YIINIOTHUTCIIA.

BakyymMHBIM HacocoM OTKayMBaIOT (MEXIy 3aroTOBKOW M MOBEPXHOCTHIO CTOJA)

BO3/lyX, M3-3a 4Yero 3aroToBka IMpU BO3AEHUCTBUM aTMOC(HEpPHOIro AaBICHUS

CTAHOBUTCS IUIOTHO TMPUXKATOM U PaBHOMEPHO 3a(DUKCUPOBAHHOW, OHA HAJEKHO

KpPEMUTCS U OBICTPO PACKPEILISETCS.

["abapuThl MOBEPXHOCTH [Jisi PabOThl Y BaKyyMHBIX CTOJIOB OIPEIEISIOTCS

Mojienbio Pppe3epHbIx cTankoB ¢ YITY.

Tabnuia 8 — mapaMeTpbl BAKYyMHOTO CTOJIA.

Pa3zmepsbl
Mopenn HaumenoBanue 4 B, ¢, [Macca
MM MM MM , KT
BCA-104- K0M6HHHpolsaHHLIH 200 |300 [325 .
2030 BaKYYMHBIN CTOJI

Pucynoxk 10 — raGapuTtHbie pazMepbl BAKYYMHOTO CTOJIA

Cron JAaHHOI'O THIIA KOHCTPYKIHUN KOMINICKTYCTCA PE3NMHOBBIMU KapKaCaMHU.

VY eTpoicTBO KapKacoB MO3BOJISIET OTKAYMBATh BO3AYX U3 00heMa MHOXKECTBA

Kamep, 00pa3yrolMxcsi MEXAy 3aroTOBKOM M PE3MHOBBIM KapkacoM. B pesynbrarte
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CTAaHOBUTCS BO3MOKHOW CKBO3HAasi 00pabOTKa 3arOTOBOK (BBIMOJHEHUE OTBEPCTHUH,
OKOH WJIM OOXO0J MO KOHTYpY 3aroTOBKM 3a OJuH ycTaHOB). Kapkacel umeror
crangapTHeId pasmep 300x200x2,42 MM, SBISIOTCS PACXOAHBIM MaTSPHAIOM H

3aMCHAIOTCA 11O MCPC MOBPCIKACHUS PCIKYIIMM HHCTPYMCHTOM.

2.7. BeiOOp HHCTpYMEHTA

[Ipu BBIOOpE pexyllero MHCTPYMEHTA IJii O0OpabOTKU JETalld B MEPBYIO
ouepellb  PYKOBOJCTBYEMCS  TEXHOJIOTMEH  M3TOTOBJICHHUS, HCIOJIb3YEMbIM
o0opy/lI0BaHKEM, MaTepHaIOM JETalu W TeXHUYecKuMu TpeboBaHusmu. Kopimyc
0JloKa ympaBJ€HUsS W3TOTOBJIEH W3 CIUIaBa ajlloMUHUS ¢ MarHueM AMro6
(marHanuii) aynst oOpaOOTKM 3TOrO Marepualia PEKOMEHAYETCS HCIOJIb30BaTh
PEXYIIUA HMHCTPYMEHT, OCHAIICHHBIM MJACTUHAMH W3 TBEPAOrO CIUIaBa, 4YTO
MO3BOJISIET BECTU 0OpaOOTKY Ha MOBBIINIEHHBIX pEXUMax pe3aHus U 0e3 yiiepOa
TOYHOCTH MOJYYEHHBIX Pa3MEPOB U HIEPOXOBATOCTH MOBEPXHOCTH.

VYuuThiBasi Bce BBINICTIEPEUNUCICHHbBIEC YCIOBHS, UCMOJIB3YyEeM sl 00pabOTKH
JCTaTd METAJUIOPESKYIUH HHCTpYyMEHT mpousBozacTBa (upm Guhring, Skif-M,
Seco.

Omnepanus 015 @pesepnas ¢ UITY.

Jliis o0pabotku 1miockocrei 1,7, 9, 11, 18 ucnoaszyem dpesy @40 Skif-M
MT290-040A16R04AD10-IK-AL co cmennpiMu Tutactuakamu ADHT10T302FR-
AL u ompaskoit TH-SK40S16H052.
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TopuoBsie dpesbl Ansa o6paboTkn aNnKOMUHUEBLIX CNAaBOB

MT290...AD10-IK-AL

*CropOCTe peaanHa: 00 3500 mimu.
*Mpu paboTe ¢ 4acTOTaMK BPALLEHWA LUNKHOENA
cabiue 5000 obiuH HeoGxoaMMa BONONHUTENLHAA

GanamcvposKa hpeas COBMEBCTHO C ONPaBEDA No
wnaccy G2.5 1S0O 1840

asicoKocKopocmuoe pezadue do 3500 mimun

Pasmepsl, MM
O6o3HaveHve = ey ﬁ
D|a|L|[H|d]| Z]|rm|Ww
|MT290-040AI¢RD4AD10—IK-AL ‘ 40[ 10 | 19 |4ﬂ[ 18 l 4 Iassﬂalm

Pucynok 12 — TopuioBast pe3a.

MnyGuHa pesaHua oo 10 MM

Mapka TEepaoro cnnaga

HWN15

OCHOBHBIE pasMepbl

ic

R R

HCN10

ADHT10T302FR-AL

68 [100]397] 28 [02] 20

Pucynnk 13 — CMeHHbIE TUTACTUHKH JIJIST TOPIIOBOM (hpe3bl.

Onpaeku komBurupoeaHHsie 7/24 DIN 2080 dns HacadHerx ¢hpes

L1

—
7 it
al 9 § h- - = =1
| J— - |
= 1 [

=

L H
TH-SK40...S..H
Pasmepsl, M
O6o3naveHne

SK

d

D

H

L

L1

TH-SK40516H052

40

16

32

52

i

21

Pucynoxk 14 — OnpaBka Jij1s1 TOpLIOBOU Ppe3bl

Pacmmdporka mapkuposku ppe3st MT290-040A16R04AD10-1K-AL:

MT — dpe3epHblii HHCTPYMEHT.

2 — ToprioBas (pe3a.

90 — rnaBHBIN yTOJI B TUTaHE pexyIieit gactu 90°.

040 — HOMUHANBHBIN JUAMETP PEXKYIIEH YaCTH.

A — dhopma KpernexHOU YaCTU UHCTPYMEHTA

16 — muamMeTp MoCcagO9YHOTO OTBEPCTHS.

R — HanmpaBnenue pe3anus (mmpaBoe).

04 — gncno 3¢pPeKTUBHBIX PEXKYIIHUX 3yOLEB.
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AD — ®opma u T71aBHBIN 3aJHUN YToJl PeXyIIeil MIaCTUHBI.

10 — nnwHA TIaBHOW pexyIel KPOMKH.

IK — ucnosiHeHue ¢ BHyTpeHHUMH KaHanamu s nogaun COXK.

AL — 17151 06pabOTKH aTIOMHUHHEBBIX CIUIABOB.

Pacmudposka mapkupoBku pexytieit mmactuabl ADHT10T302FR-AL:

A — hopma mnacTuHBI.

D —3agnuit yron 15°.

H — knacc tounoctu (nomycrumsie oTkinoHeHus +0,013 mm)

T — TUN NIACTUHBL.

10 — nuHA pexymed KPOMKH.

T3 — TonmuAa wIacTUHB 3,97 MM.

02 — paguyc npu Bepmmae 0,2 MM.

F — ucnonHeHue pexyiiei KpOMKH.

R — nanpaBnenue pe3anus (ImpaBoe).

AL — U1 aTFOMUHHEBBIX CILIABOB.

Marepuan cmennbix miactuHok HWN15 npeanasnaven mist pe3epoBaHus
AJIOMUHHMEBBIX CIUIABOB, PEKOMEHIYETCS JJIsi YUCTOBOM M YEPHOBOM 00pabOTKH,
TpeOyeTcs OOUIBHOE OXJIaXICHHE.

TBepaocnaaBHble MIACTUHBI — 3TO CMEHHBIM AJIEMEHT METaIOPEKYIIEro
WHCTPYMEHTA HCHOJIb3YEMOIO JJIsI BBICOKOTOYHOM 00pabOTKH 3aroToBOK. OHU
UCTOJIB3YIOTCSI TNPHU  TOUYEHUM, CBEPJIEHHUHM, 3€HKEpOBaHUM, (Dpe3epHOi
00paboTKe M IPYrUx Onepanusix 3HAUUTEIbHO CHUXAasi SKOHOMHYECKUE 3aTPaThl
B CPAaBHEHHUU C MPUMEHEHUEM LIEJILHOT0 TBEPJAOCILUIABHOTO HHCTPYMEHTA.

s o6paboTku moBepxHocTe 12, 19, orBepctuii 13, 14, 22, 23, 24

(cMm. puc. 3) ucnonszyem dpesy @10 RF100 A (Guhring 3202).
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http://mekkain.ru/katalog/metallorezhuschij-instrument/plastinyi-tverdosplavnyie-shabernyie/

wh | wam pany M| ma ||

10,000 10000 8200 72,00 200 3200 4

Pucynox 15 — ®pesza @10 RF100 A

N3rorosneHa u3 1eIbHOTO TBEPAOCIUIABHOTO MaTepuaa.

O6nagaeT CUMMETPUYHON 3aTOYKOM TOPIlA, TOATOMY MOJXOAUT JJISI BPE3aHUs
MOJI YIJIOM C BBICOKOM Mojadyeil, mo3BoJisisi o0padaThiBaTh OKHA M KOJOILBI 0e3
MpEeABAPUTEIHLHOTO CBEPJICHUS.

Jls1 cBepieHus u Hape3aHus pe3bOsl B orBepeTusix M3-7H u M4-7H
UCIIOJIb3yeM KOMOMHHpOBaHHbBIE cBepiia — MeTunku Guhring 1839.

KoMOMHMPOBaHHBIN METYMK COCTOUT U3 JBYX OCHOBHBIX YaCTEH:
- CBEpJIO,
- HETIOCPEICTBEHHO METYHK JJIsl HApE3aHUs PE3bOHI.

CBepJio pacnoyioxKeHO B HUKHEW YacTh METUYHMKA U BBITIOTHSIET (DYHKITUIO
MepBUYHON 00pabOTKH pe3bObl. OHO OTAEIECHO OT YUCTOBOI'O METUHMKA KaHABKOM.

['maBHOE TpeUMyIIECTBO KOMOWMHUPOBAHHBIX CBEPJA-METYUKOB OTO -
SKOHOMHUSI BpPEMEHM W B UTOre CHIDKEHHE cebecToumMocTu mpoaykra. Ha
MPOU3BOJICTBE YACTO BO3HUKAET HEOOXOJIUMOCTh IMOCIEI0BATEIBLHON 00pabOTKU
OTBEPCTHSI, B CBSI3U C YEM MOKET UCIOIb30BAThCS HAOOP METUYUKOB JJISl YEPHBIX U
YUCTOBBIX pab0T. OOBIYHO 3TO HEOOXOAUMO, €CIIM JUAMETP OTBEPCTUS JOCTATOYHO
BEJIMK JIJI TOTO, YTOOBI Cpa3y UCIOJIb30BaTh METUMK MOJIXOMSIIEro nuamerpa. B
ATOM  CJy4dae HCHOJb30BaHME KOMOMHUPOBAHHOTO  METYMKA  IO3BOJISET

3HAYUTENIbHO COKPATUTh BpeMsi Ha 00pabOTKy U MOBBICUTH 3D PeKTUBHOCTL. Kpome
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TOro, KOHIOCHTpalKA HCCKOJbKHUX IIPpOHECCOB C IIOMOIIBIO KOM6I/IHI/IpOBaHHOFO

MCTYHMKA IIO03BOJIICT OJOKOHOMHTHL HEC TOJBKO 3aTpaduBacMOC BpPCMA,

MMPOCTPAHCTBO, OTBOJMMOC Ha KAKAYHO OIICPAIHIO.

KoMBHMPOBaHHbIE CBepfa 4719 METpHYecKon pessbsl Mo ISO

ApTukyn Ne

CraHpapt

Peakylin maTepman

NoxpsiTwe

Tun

Dopma

Hanpasnewne pesaHus

Aonyck

Mpynna cxmaox

TexHnueckan mHhOPMALMA Ha CTP.

@ | P ad | d2 | sw no| B | A

[ | M| N T
M3 0,50 2,500 3,500 2,70 62,00 12,00 9,00
M4 0,70 3300 4500 3,40 66,00 16,00 10,00

1839
cm
HSS-E
S
hy
N
s ]

npasoe
ISO2/6H
103

Puc 16 - KomOuHHpOBaHHBIE CBEpJia Il METPUUICCKON PE3bOBbI.

HO H

JInsi yMeHbIIEHUST KOJIMYECTBA YCTAHOBOB MpHU O0OpabOTKE HAa BEPTUKAIBHO-

dbpesepuom cranke ¢ YITY Spinner VC — 450 mnemecooOpa3HO HCIOIb30BATh

rpulOkoByt0 ¢pesy. ['pubkoBbie (ppe3bl NPUMEHSIOT TPU Ppe3epoOBaHUM KaHABOK,

yctynoB, T-o0pa3Hbix M Jpyrux mnas3oB. [lo cBoeil KOHCTPYKIIMM OHU CXOXH C

JUCKOBBIMH (prSaMI/I, HO TJI1aBHOC HX OTIMYHUE COCTOUT B TOM, 4YTO AHMCKOBBLIC

(Gpe3bl HACAKMBAIOTCS HA OTAEJIBHYIO ONpPaBKy, a y I'PUOKOBBIX — MOHOJUTHAas

KOHCTpyKIUs. ['puOkoBbie (hpe3bl, BCIAEACTBHE HEOOIBIIOTO AMaMETPpa U TOJIIHHBI

pPEeXYIIEH YacTH, MO3BOJISIOT BECTU 00padOTKY B TPYJHOJIOCTYIHBIX MECTaX, a TaK

K€ Ha MCJIIKOPA3MCPHBIX ACTAJIAX.
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Code: 4,500-16,500
“+

= | -]

|1 —

-

Code: 16501 -45 500

aa | d1 | d& | n | b |Z|KogMe

Nutﬂ'nluu!uuluuluu||

60x9,0 22,500 10,000 63,00 6,00 10 22,501

Pucynok 17 - Beictpopexymias rpudkosas ¢pesza Guhring 850 (3580).

Jns pacraunBanus oTBepcTus JS6H7 mcmosb3yemM pacTOYHYHO TOJOBKY C
MukpomeTrpuaeckorr perynupokoit SECO EPB610. Jlmama3on peryanpyeMbIx
muameTpoB 50-65 mm. Pacrounsie ronopku EPB 610 Seco o6iagaror HeOOIbIION
JUIMHOW W W3TOTOBJICHBI W3 QIOMHHHUS C TPOYHBIM IOKPBITHEM. Bwmecte ¢
NEPEeXOHUKAMU W YJIMHUTENSIMHU, CJICIaHHBIMH TEM K€ CIoCcOOOM, Bec
KOMOWHAIIMA WHCTPYMEHTA IS OOJBIIMX BBIJICTOB W Pa3MEPOB COKpAIaeTCs
oonee yeM Ha 50%. YUTO MO3BOJISIET COKpPATUTh NPOOJIEMY OrpaHUYEHHS Beca

WHCTpYMEHTa. Pexyrue turacTuHbl BeiOupaeM ¢ yriaom pesanus 90°.

PacTOYHOMN
TOJIOBKH

TIIACTHUHBI C
PETYIHPOBKOM

Pexxymas mmactuna
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Puc. 18 — PacTounas romoBka.
Jlns1 cBepieHus: OTBepCTUi Mo Hape3aHue pe3bobl M2,5-6H ucnonb3zyem
CTaHJapTHBIC HHCTPyMeHTHI: CBepiio nienTpoBounoe D1 2317-0164 'OCT 14952-
75, Cepio 2,05 2300-0002 I'OCT 886-77.

JIns1 060ux BapuaHTOB 00paOOTKH UCIOJIB3YEM OJIMH U TOT K€ UHCTPYMEHT
3a HCKITI0YeHHEeM rpuOKkoBoit ppesbr Guhring 850, koTopast HCIIONB3yeTCS TOJIBKO B
MEPBOM BapHUaHTE OOPAOOTKHU Il YMEHBIICHUS KOJIMYECTBA YCTAHOBOB, HO 3TO HE
CKa3bIBaeTCs Ha OOlllel CTOMMOCTA UHCTPYMEHTA, 3aTPAY€HHOU HAa U3TOTOBJICHHE
neranu. Bech mepedeHb UCIOJIB3yeMOro HHCTPYMEHTA IipecTaBieH B Tadmuie 10.

Tabmuna 10 — [lepeueHs pexyIiero HHCTPyMEHTA.

No HaumenoBanue MapxkupoBka
1 ®pesa @40 Skif-M MT290-040A16R04AD10-IK-AL
2 ®dpeza @10 Guhring RF100 A (3202)
3 I'pubkoBas dpesa Guhring 850 (3580)
4 Caepro — meTunk M3 Guhring 1839
5 Csepio — meTunk M4 Guhring 1839
6 Pacrounas romoBka SECO EPB610
7 CBepiio  LIEHTPOBOYHOE 2317-0164 TOCT 14952-75
@1
8 Caepino 2,05 2300-0002 T'OCT 886-77

OcHaillleHre TEXHOJIOTHYECKOTO MPOoIecca MEXaHNUECKON 00pabOTKH JaHHBIM
PEXYIIUM MHCTPYMEHTOM B 1IEJIOM YJOBJIETBOPSET YCIOBUSAM TMOJYyYEHUS
BBICOKOTOYHOM KAYECTBEHHOW JETaJM C BBICOKOW MNPOU3BOAUTEIBHOCTHIO U C

MCHBIIMMH 3aTpaTaMM Ha HCTO.
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2.9. BeIOOp cpeacTB TEXHUYECKOTO KOHTPOJIS

[log wu3mepeHueM B MAIIMHOCTPOEHUU OOBIYHO MOHHMMAETCS CpPaBHEHUE
JTAHHOW BEJIWYMHBI C JPYrol BEJIMUYMHOW TAaKOIro e poja, MPUHSITOM 3a 00pasel
(IMHBI ¢ MJIMHOM, TUIOIIAU C TUIOLIAbI0, YTJa C YIJIOM U T. A.). TexXxHudeckue
U3MEPEHUsl SIBIAIOTCS OJHOW W3 BaXKHEWIIMX OCHOB MPOU3BOJCTBA, HU OJIHA
TEXHOJIOTHYECKAas OIepalys He BRITOIHACTCS 0€3 M3MEPEHU pa3MEPOB.

Hu onHO n3Mepenune He MOXKET OBITh MTPOBEICHO a0COMIOTHO TOYHO. Mexay
M3MEPEHHBIM 3HAYEHUEM BEJIMYMHBI U €€ JEeUCTBUTEIIbHBIM 3HAUYECHUEM
CYILIECTBYET BCET/Ia pa3HUIla, KOTOpasi Ha3bIBAETCS MOTPEIIHOCTHIO U3MEPEHUSL.
UeMm MeHbIlI€ NOTPEITHOCTH U3MEPEHHUS], TEM, €CTECTBEHHO, BBIIIE TOYHOCTh
n3MepeHus. TOUHOCTh U3MEPEHHUSI XapaKTepU3yeT Ty OIHOKY, KOTOpasi Heu30exHa
npu paboTe BeChMa TOYHBIM U3MEPUTEIbHBIM HHCTPYMEHTOM WJIN TPUOOPOM
onpeieieHHOro Buaa. Ha ToUHOCTh U3MepeHus OKa3bIBalOT BIUSIHUE CBOMCTBA
Marepualna U3MEPUTEIHLHOTO HHCTPYMEHTA U €ro KOHCTPYKIMs. TOUYHOCTh
MU3MEPEHUS MOKET OBbITh JOCTUTHYTA TOJIBKO MPU YCIOBUU BHITIOJHEHUS
YCTAHOBJICHHBIX MPaBUJI.

OcCHOBHbIE IPUYNHBI, TOHWKAIOIIUE TOUHOCTh U3MEPEHUS:
1)Hey1OBIETBOPUTEIILHOE COCTOSIHUE HUHCTPYMEHTA (TOBPEXKACHUE TPAHH,
3arpsA3HEHHOCTb, HEMPABUIIBHOE MOJIO0KEHUE HYJIEBOM OTMETKH, HEUCITPABHOCTB);
2) HarpeB UHCTPYMEHTA;

3) HETOYHOCTh YCTAHOBKM MHCTPYMEHTA OTHOCUTEIBHO JACTAIH WIH U3MEPIEMO
JI€TaIu OTHOCUTEJIbHO MHCTPYMEHTA;

4) pa3HOCTh TEMIIEpaATyp, IPU KOTOPHIX MPOU3BOAUTCS U3MEPEHUE (HOpMaJIbHAs
TeMIlepaTypa, Ipu KOTOPOil cieayeT Npou3BoauTh usmepenus, 20:C);

5) He3HaHUE YCTPOUCTBA U3MEPUTEIIBHOIO HHCTPYMEHTA WJIM HEYMEHHE

MOJIb30BaThCSI UM, HETIPABUIIbHBIN BHIOOP MHCTPYMEHTA JIJIsi U3MEPEHUS.
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[Ipu BBIOOpE CpeACTB U3MEPEHHUS TJAaBHBIM TPEOOBAaHUEM SBIISIETCS
KAueCTBEHHBIN W OBICTPBHIM KOHTPOJIb MOJY4aeMbIX Pa3MEPOB, KakK B MpoOIEcce
0o0paboTKH, TaKk M TIO €€ OKOHYaHuWU. B mpoliecce HU3rOTOBICHUS JI€Talb
KOHTPOJIUPYETCSI B OCHOBHOM C TIOMOIIBIO CTaHAAPTHOTO MEPUTEIBLHOTO
MHCTpyMeHTa. Tak ke B HEKOTOPBIX CIy4yasX HCIOJIb3YyEeTCsl YHUBEPCAIbHBIN
MEPUTEIIbHBIN HHCTPYMEHT.

CpencTBaMu TEXHUYECKOTO KOHTPOJISI BEIOMPAIO:

e [Iranrenupkynb aekTpoHHbii 11111-11-300-0,01(apt. Ne 112-336);
e kammOp-mpoOka 8133-0932 H7 'OCT 14810-69;

® IITaHTCHIMPKYJb AteKTpoHHbI 30-330-0,01 (apt. Nel15-335);

o kaymOp-mpobka 8133-0939 H7 'OCT 14810-69;

e KkaauOp-npodka P13JS7 npoxoaHas;

e kanuOp-npodka J13JS7 HenpoxoaHas;

e npobka M2,5-6H I'OCT 17758-72;

e npooka M3-7THT'OCT 17758-72,;

e mpobka M4-7TH T'OCT 17758-72.

[ToBbIIIIEHNST TOYHOCTH HM3MEPEHHUS MOXHO JOOWUTHCS  TMOBTOPHBIM
U3MEPEHUEM C TMOCJEAYIOIIMM ONPEICICHUEM CpPEeAHEero apupMeTHYecKOro,
MOJIYYEHHOTO B PE3YyJIbTaTe HECKOJIBKUX U3MEPEHHUI.

OTkJIOHEHUsT TapaMeTpoB mpolecca 0O0paOOTKM TpUYMHBI Opaka U
Hed(ppekTuBHON pabOThl, MPUBOASIIME K BBICOKMM 3aTpaTaM Ha KOHTPOJIb
KauecTBa M K YBEIMYCHUIO UYHCICHHOCTH TIEpCOHana. B pesymbrare CTaHOBUTCS
HEU30E€KHBIM HU3KUN YPOBEHb €IMHCTBA U3MEPEHUH.

J1J1st BBIBEPKH 3arOTOBKH Ha CTAHKE MCIIOIB3YETCS KOMIAKTHBIM KOHTaKTHBIN
TpurrepHsiii 3D matdymk ¢ onTHUecKOM mepenavel curHaioB Renishaw, kotopbrit
WCIIOJIB3YETCS IS YCTAHOBKH 3aTOTOBKH M KOHTPOJIS €€ 00paboTKM Ha Pa3IMIHbIX

CpeaHUX U 00IBIINX 00padaTHIBAIOIIUX IEHTPAX.
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Pucynoxk 19 — Jlatunku Renishaw.

JlaTuuk npesocTaBiseT NOJIb30BATENSIM BO3MOXKHOCTD MpakTuiyecku Ha 90 %
COKpaTUTh BpeMs MOATOTOBKM K padoTe, a Takke CHU3UTh MPOLEHT Opaka u
3aTpaThl Ha Kpemn&xHbIe MpUCIOcOOsieHus. Tak ke HUCMONb3yeTcs AaT4UK s

KOHTPOJIA HAJIaAK HHCTPYMCHTA.

2.10. PacyeTt mpuITyCKOB 3arOTOBKH

PanyoHanbHbIe IO BEIWYMHE NMPUITYCKH SBIISIOTCSA HAACKHOW OCHOBOM IS
HanOoJjiee SKOHOMHYHOM 0OpabOTKH neTanu. Bo-TepBbIX, OHM JOJKHBI OBITH
MUHUMAJIBHO HEOOXOJMMBIMHU, 4, BO—BTOPBIX OHU JOJKHBI OBITh JOCTATOYHBIMU,
4TOOBl HAJAEKHO KOMIIEHCHUPOBAaTh BCE TEXHOJOIMYECKHUE  IOTPEUIHOCTH.
CymectByeT 1Ba cnocoba Ha3HAUYEHMs MPUIYCKOB: PACUETHO—AHAIUTUYECKUN U
TaOJTUYHBIN.

Henocratok TabiauM4HOrOo Meroja B TOM, YTO MPUITYCKM Ha3HadaroTcs 0e3
yuéra METOJ0B 00pabOTKM MOBEPXHOCTEW M KOHKPETHBIX YCIOBUI BBINOJHEHUS
TEXHOJIOTMYECKHX ONepalnid 1 nepexonos. [Ipy pacueTHO-aHATUTHYECKOM METOME
IIPOMEKYTOUHBIM MPUITYCK HAa KaKJIOM TEXHOJIOIMYECKOM IEPEXOAE TOJKEH OBITh
TaKUM, 4TOOBI MIPH €r0 CHATUU YCTPAHSUIMCH MOTPEUTHOCTH 00pabOTKU U AEPEKTHI

MOBCPXHOCTHOTO CJIOA, MOJYUYCHHBIC Ha MPCAIICCTBYIOINMUX ICPEXOJax, a TaKIKC
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MOTPEIIHOCTA  YCTAaHOBKM 00pa0aThiBa€MOM  3aroTOBKHM, BO3HUKAIOILIWE
BBITIOJTHAEMOM MEPEXO0JIE. DTOT METOJA MPUMEHSIOT B CEPUWHOM U MacCCOBOM

MPOU3BOJICTBE, KOorja oOpaboTka BEAETCS HAa HACTPOEHHBIX CTAHKaX MO METOAY

ABTOMATUYCCKOI'O IMOJIYUCHHUS Pa3MCpPOB.

Pacuemno—ananumuuecxuii memoo

Pacu€ér mnpumyckoB W OpeAENabHBIX PAa3MEPOB IO TEXHOJIOTMYECKUM

nepexojamM Ha 00paboTky orBepctTus JS6HT.

CyMMapHO€ OTKIIOHEHHE:
[ 2 2

p;mz = pCAI +pK()p

pcM = 0’ BMM

Pep = A -1=0,8-112 =89,6.mm , npuHIMaeM 0,09Mm

p.. =4/0,3+0,09? =0,313mum

OcTaTto4HOe MPOCTPAaHCTBEHHOE OTKIOHEHUE!

[Tocne cBepnenus: p, = 0,06-313 =19mxm

[Tocne uepnoBoro ¢gpesepoBanus: p, =0,04-313=13uxm
[Tocne unctoBoro (pesepoBanus: p, =0,02-313 = 6.mxm

[Tocne Tonkoro ¢ppesepoBanus: p, =0,02-313 =3uxu

Pacyér MuUHMMaIBHBIX 3HAYEHUN MPUIIYCKOB IIPOM3BOAUM, IOJIB3YSACH

OCHOBHOM (hopMyIoii:

27,0 =2 '(Rzi—l +T,+ \/ P+ 8}’c’m2 )

MuHHUMaIIBHBIN IPUITYCK:

Tox yepHOBOE (pesepoBanue: 2Zmnz =2° (50 +50++19 ) = 238 KM
ITox yncroBOe ppe3epoBaHue: 22,05 = 2-(25+ V13 ) = 75MKMm

oz ToHKoe (BpesepoBanue: 2Zmins = 2'(12’5+\/6—2 ) = 38mrm

Pacuétnbie pazmepsl dp:

Ha
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d,, =56,000-0,038 =55,962
d ; =55,962-0,075= 55,887
d,, =55,887-0,238 =55,650
d,, =55,650-1,143 = 54,507

Hawunbonpmme npeaenbabie pazMepsbl dmaxi:

d, . =30,000+0,021="56,021
d, . =55962+0,052 =56,014
d, .. =55,887+0,084 = 55,971
d,., =55,650+0,210 = 55,860
d, ., =54,507+0,520 = 55,027

max1

[IpenenbHbIC 3HAYEHUS MPUITYCKOB HAMOOJIBIINUX Pa3MEpOB:

27" , =56,000—55,962 = 0,038
27" . =56,014—55,971=0,075
27" , =55,887 55,650 = 0,238
27 | =55,650—54,507 = 0,833

max1

HpCI[GJ'IBHBIe SHAYCHUS IMPUITYCKOB HAMMCHBIINX Pa3MCPOB:

27" , =56,021—56,014 = 0,007
27" . =56,014-56,971=0,043
27" . =55971-55860=0,112
27"  =55,650-54,507 = 0,833

minl

OO6uue npunycKku MakCUMAaJIbHBIX Pa3MepOB:

omax

220 o =220 =1143+0,238+0,075+0,038 = 1493mxm
1

OO6uue mpunycKd MUHUMAJbHBIX Pa3MEPOB:

2200 =Y 2zm . =4833+112+43+7 = 994mxn
1
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Ta6muua 11 - Pacuet npuiryckoB Ha moBepxHocTh JS56H7.

TexHomornue [IpenenbHbie
Pacuér
CKHE DNEeMEeHTBI  TIPUIYCKa, [penenpHbIi 3HAYCHUS
HBIN Pacuérunr
TIePEXOIBI MKM omyck &, pasMep, MM TIPUITYCKOB,
MIpUITY i pasmep
00paboTKH MKM MKM
CK dp, MM
MIOBEPXHOCTH np np
Ra T p 27min dimin max szin szax
@56H7
3aroToBka 12,5 100 | 313 0 520,00 54,507 54,507 55,027 | - -
®pesepoBaHU 0,23
6,3 0 13 0 | 238 84,00 55,887 55,887 55,971 | 0,112
€ YEpHOBOE 8
®pezepoBaHU 0,07
3,2 0 6 0 |75 52,00 55,962 55,962 56,014 | 0,043
€ YMCTOBOE 5
®pe3epoBaHU 0,03
1,6 0 3 0 | 38 21,00 56 56,000 56,021 | 0,007
€ TOHKOE 8

Tabruunwviti Memoo

Ha ocranbHbie 00pabaThiBaeMble MOBEPXHOCTH AeTanu (cM. puc. 3) (Kpome

OJIHOW pacyeTHO-aHAIMTUYECKON) MPUITYCKH, JOMYCKH U MPEAe/IbHbIE OTKIOHEHUS

Ha OIEpallMOHHBIE pa3Mepbl ompeAessitorcss nmo cnpaBouyHbiM JaHHbIM ([TOCT

26645-85) [7] (Ta6mn. 3.9,3.14) u cBoasATCs B TabaMIy 12.

Tabnuna 12 — [Ipurryckn Ha MEXaHHYECKYI0 00paboTKy.

ITosepx | Pazmep, mm | [Ipunyck, | Jlomyck, [IpenenpHOE OTKIIOHEHUE, MM

HOCTD MM MM BEpXHEE HIKHEE

1,3 94h11 2 0,22 0 -0,22

5 100h14 2 0,87 0 -0,87

6, 8 184h14 2 1,15 0 -1,15

7,9 172h14 2 1,0 0 -1,0

10,17 | 54h14 2 0,74 0 -0,74

11, 12, | 44h9 2 0,62 0 -0,62

18, 19

20 40H14 1,5 0,62 0 +0,62
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OOmmii NpUIlyCK Ha MEXaHUYECKyr0 oO0pabOTKy — oOJHa U3 TIJIaBHBIX
XapaKTepUCTUK, TNpPeTHA3HAYCHHBINM [JIs YCTpaHEHHUs IOTPEIIHOCTEH pa3MepoB,
GopMBI M pacHOJOKEHUS TOBEPXHOCTH, HEPOBHOCTEH M HHBIX Je(PEKTOB
MOBEPXHOCTH, KOTOpBhIE (POPMHUPYIOTCS MpPU H3TOTOBICHWU OTIWMBKU. Benmuunna
oOliero mnpumycka JOKHA oOecreynuBaTh BCE ONEpald MEXaHUYECKOU
00pabOTKH, KOTOpbIE HEOOXOMUMBI ISl JOCTH)KCHHUS IapaMEeTpOB U HOPM
TOYHOCTH, HA3HAYCHHBIX HA KOHCTPYKTUBHBIC DJIIEMEHTHI JIeTaN

(cornmacHo paboueMy 4epTexKy JACTalH).

2.11. PacueT 1 Ha3HAYCHUE PEIKUMOB PE3aAHUS

B ycnoBusix cepuiHOro MNpoOU3BOJICTBA TEXHUYECKHUE HOPMBI BPEMEHHU Ha
CTAaHOYHbIE pPAOOThl YCTAHABJIMBAIOTCS METOJOM TEXHUYECKOro pacyeTra Mo
HOpPMaTUBaM PEKHUMOB pe3aHHs M HOPMAaTUBaM BPEMEHH, HCXOJS U3 TUIIOBOTO
COJIep>KaHUsl OTePALIHH.

Ha3nauenue pexuMOB pe3aHUsT OCHOBBIBAETCS HA OMNPEACICHUU TIIyOUHBI,
nojay M CKOPOCTH pe3aHus, NpH KOTOphIX OyAeT olecredyeHa Haubosee
SKOHOMUYHAs M TMPOU3BOJAUTENIbHAST 00pabOTKa MOBEPXHOCTU (MIPU YCIOBUU
BBITIOJIHEHUS 3aJJaHHBIX TEXHUYECKUX TPEOOBaHUI1) 0 TOYHOCTH U IIEPOXOBATOCTH
00paboTaHHO!N MOBEPXHOCTH.

Buauane BblOupaeTcs riyOuMHa pe3aHusi, 3aTeéM MaKCUMaJlbHO JOIyCTUMAs
nojavya, a MOTOM OIpENeseTcs CKOPOCTh pe3aHus. Takoll MNOpsiIoK BbIOOpa
AJIEMEHTOB PEKUMa PE3AHUS OMPEAEIAETCA TEM, UTO Ha KOJIMYECTBO BBIAECISIEMOIO
IIpU PE3aHUM TeIula, a CJEeJ0BaTeIbHO, Ha M3HOC M CTOMKOCTh pe3lia riiyOuHa
pe3aHusl BIMSIET B HaWMMEHBIIEH, a Mojaya U OCOOEHHO CKOPOCTh PE3aHHs — B
HauOOJbIIECH CTENEHH.

DNeMEeHTbl peXHMa pe3aHus JOJDKHBI BBIOUPAThCA TakK, YTOOBI PpEXYIIHe

CBOMCTBA HHCTPYMEHTA ¥ BO3MOXXHOCTH METAJUIOPEXKYIIEro CTaHka (ero
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MOITHOCTh U JPYrue JUHAMUYECKUE M KUHEMATUYECKHE XapaKTEPUCTHKU) ObLIN
UCIIOIB30BaHbl B JIOCTATOUYHOW creneHu. [losTomy st BbIOOpa ONTHUMAIbHBIX
PEXKUMOB pe3aHUs HEOOXOJUMO 3HATh HE TOJBKO Matepuas oOpabdaTbiBaeMoit
3aroTOBKHM, HO M Marepual MU TeOMETPUYECKHUE MapaMeTphbl pes3lia, JOMYCTUMYIO
BEJIMYMHY €r0 HU3HOCA, a TaKKe XapaKTepUCTUKU CTaHKa, HAMEUEHHOro JIJisi
BBITIOJTHEHUST 00paOOTKH.

Pacuer pexxuMoOB pe3aHuUs W HOPM BPEMEHHU MIPOBEAEM TOJBKO IS
onepanuu 010 u nepexon 1, Bpemsi BbIOEpeM 10 HOpMATUBAM.

010 BeptukanbHo - dhpezepHas

1. ®peszepoBaTh MI0CKOCTH 11 Kak yucTo.

I'my6uHa ¢pesepoBanns t cocrapimser 0,4MM, a Tojada Ha 3y0 S; B
COOTBETCTBUU C JaHHBIMU CIpaBOYHMKA [6, Tabn. 76, ctp. 403] HaxoauTca B
muanazone 0,2-0,3 mm/3y0. Beibupaem Sz=0,2 Mm/3y0.

Jns pacuéra ckopoctu pesanus [4, crp. 406] ucnonb3zyercs cieayronias

3aBUCHUMOCTb:
C, -D*
V = v K,
L -SZy -B" - z°P
I'ne, C, - ko3¢ durment [4, tadmn. 81, ctp. 410];
D - auamerp dpessl, (60Mm);
T - cToiikocTh (hpe3sl, 60muH [4, Tabn. 82, ctp. 411];
t —  TiyOuHa pe3aHwusi, MM;
S, —  TojayaHa 3y0, MM/3y0;
B - mupuHa Gpe3epoBaHusi, MM;
Z - KOIMYECTBO HOXKeH (21miT.);
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K, - MONPaBOYHBINA KOIP(DUIIMEHT, paBHBII:

Ky =Ky Ky - Ky
I'ne K — ko3dduuuent, yduThiBalONIMN KayecTBO Marepuana,
[4, Tabma. 4 cTp. 360];
K — ko3dduuuent, y4uThHIBAIONIUNA COCTOSIHUE TOBEPXHOCTH,
[4, Tabm. 5, cTp. 361];
K — ko3(ddunuent, yautbiBaronuii MaTepual UHCTPYMEHTa, [4,
Tabm. 6, ctp. 361].

ITokazatenu creneneit onpeaenstores mo [15, tadn. 81, ctp. 410].

C, =49,6
q=0,15 X=0,2 y =0,3
u=0,2 P =0,1 m =0,14

K, =10-0,9-1,0=0,9

49,6-20%%

TOFHanacu = 60 .0 492.0.02°2 . 40°2 . 201 10,9 = 34,3 m/mun

Yacrora BpalllCHUA IITMHACIIA OIIPCACIIACTCA 110 cnez[y}omeﬁ 3aBUCHUMOCTH.

o 1000V
7-D
[MoxcTaBuM 4YUCIIOBBIE 3HAUYEHUS
N 1000-34,3 B
—3’14.40 00/MuH

Ha ocHoBaHMM TACIOPTHBIX JaHHBIX CTaHKA JIHWAIAa30H YacTOT BpalllCHUS
neuratenst 31,6 ... 1600 o6/muH, nostomy npunumaeM N =270 o6/mun. Toraa

JEUCTBUTEINIbHASL CKOPOCTh PE3aHusl, OnpeesnsieMas Mo Cieayrolle 3aBUCUMOCTH

_n-D-n
1000 °’
CcOCTaBUT
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y_ 31440270

Temepp, KoOIjla W3BECTHA 4YacTOTa BpAIICHUS IIMUAHICHSA, MOXHO
CKOPPEKTHpOBaTh MHHYTHYI0 momady, pasHylo 97 Z:-N=0,2-2.-270=108
MM/MUH. Ha ocTajibHbIe TIEpexojbl M ONepali Ha3HaYaeM PEXUMbI PE3aHHUs 110
HOpMaTuBaM M cBoAuM B Tabmuiy 10, mis mHCTpyMeHTa M3 KataioroB SKif-M,
Guhring, SECO wucnonp3yeM peKOMEHIOBaHHBIC MPOU3BOAUTEICM 3HAYCHHUSI
000pOTOB MIMUHALSA U MOIAYH.

Hwxke npuBemeH mpumep BbIOOpa PEKUMOB pe3aHUs PEKOMEHIOBAHHBIX

npousBoautreiaem Skif-M.

BbIGOp CKOPOCTH pe3aHusi

0
o ObpabarbiBaembin MaTepuan g 35 Tun nokpeiTus
[11] o
1] g T g:é, DLC TAD l TAS [6&3 NOKPEITHA
Hauwerosane e & = CropocTs pezanna V. (M/MUH)
AMOMUHHEBbIE e 60 21 1500-900
AehopMUpYEMbIE CNNABk! E— 100 2 1300-700
HEJAKANNEAEMRIE
<12%Si 80 23 | 1000-600
ANOMUHHEBLIE JAKANEHNLE
NUTHE CNaBe! <12%Si 90 24 | 780470
HedakaneHHbe
>12%Si 130 25 650-400
pelisal 90 27 | 320200
Mefb W MefHLE cnaBkl :pl;j::ﬁ Spotaa
MEHPOHI"I{N. Mab 100 28 320—200

Pucynoxk 20 — BeiOOp 0OpabaThiBa€MOro MaTepuania.

PekomMeHayeMbie peXXuMbl pe3aHnsa dpe3 Ansi BbICOKOCKOPOCTHOM
obpaboTKn antoMMHUEBLIX CNIABOB

Finishing /
ISO Inserttype Yuctoean obpaborka

TWN NNAcTUHLI | Cutting speed Feeditooth
v, (m/min) {mm/ftooth)

CxopocTe pesavnal Mopgaqa Ha 3yd
v, (MMuH) (mmiayB)

ADHT10T3.. -AL 3000-8000 0.05-0,2

Pucynok 21 — BBIOOp pEeKUMOB pe3aHUs.

Ucnonw3oBars IllnuHaens Ha MakCUMAJIbHBIX O0OpPOTaX C TOYKU 3PEHUS
0e30MacHOCTH He CleAyeT. 3HAYMT, TOJIBKO 3a CYET 3TOr0 CKOPOCTh CTOUT OpaTh
npumepHo Ha 10-15% Menbiie pekoMeH10BaHHON. YaCTUYHO KOMIIEHCUPOBATh 3Ty

MOTEPIO0 MOXKHO YCTAaHOBKOU (hpe3bl OOJIBILIETO AUAMETPa.
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Tabmuna 13 — Pexxumbl pe3anust

HaumenoBanu i . S, n, v
¢ onepanuu HETpyMeHT MM \M/06 | 06/Mum » M/MHH
010 BeprukanbHo-ppe3epHas
1.
®dpesepoats | Dpesza @40 20 0,20 270 50
IUIOCKOCTH 1.
2. Ceepiuth | CBepiio-meTuyuk M3
otsepetns 2. | Guhring 1839 30 | 03 200 150
015 KomOunuposannaga ¢ YI1Y
®dpesza @40 Skif-m
MT290-
040A16R04AD10-IK- | 20 | 010 | 6500 800
AL
®pesza @10 Guhring
RE100 2,0 | 0,05 6500 200
O06paboTka
PactouHas roinoBka
o
Seco EPB610 20 | 01 4000 400
IporpaMme
Crepiio-meTunk M4
Guhring 1839 40 | 03 | 500 150
Crepiio-mMeTunk M3
Guhring 1839 30 | 05 | 500 250
Ceepiio @2,05 2300-
0002 TOCT 88677 | 20 | 010 | 1250 125
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JIIT 44.03.04.728 T13 53
M3m| Slucm| Ne Jokym. lodn. |Hdama




KauectBeHHON 00pabOTKM MOXXHO JOOHUTHCS TOJNBKO OIBITHBIM IyTEM.
[lo3TOMy HE CTOMUT CIeno JOBEPSTH Jaxe TaOJUYHBIM JAaHHBIM. Hanmpumep, B HUX
HE YYUTBIBAETCS CTENEHb M3HOCA MHCTPYMEHTA, ¢ KOTOPBIM IPEICTOUT padoTaTh.

2.12. PacyeT TeXHHUECCKUX HOPM BpEMEHHU

OHpGI{CJ’ICHI/IC HOpM BPCMCHH Ha OIICpalHiaAX IIPOHU3BOAMTCA Ha OCHOBAHHH
JaHHBIX OTPACJICBBIX HOPMATHUBOB M 110 PCKOMCHIALHAM. HpI/I 9TOM B COCTaB HOPM
BXOIAT CIICAYIOIIHUEC CJIaracMbIC:

HITy4HO-KaJIBbKYJISALMOHHOE BPEMSL:

— n3
t, =t +—
n
I'ne t, - wryunoe Bpems, Mun.;
T,, — HOATOTOBHTENBHO-3aKITIOUYUTENBHOE BPEMS, MHUH.;
N — pa3mep napTum AeTalEH, IIT.

[ToArOTOBUTETHLHO-3aKTIOYUTEIILHOE BpPEMsSl BKJIFOYAaeT B ceOsl 3aTpaThl
BpEMEHH Ha TIOJIYyIYCHHE MATEepUajoB, HMHCTPYMEHTOB, MPHUCTIOCOOICHHIA,
TEXHOJIOTMYECKON JOKYMEHTAIlUU, Haps/ia Ha paboTy; 03HaKOMJIEHUE C paboToil,
YePTEIKOM; MOJTYICHHE WHCTPYKTaXa; YCTaHOBKY WHCTPYMEHTOB,
MIPUCTIOCOOJICHNI, HATAIKy 000pYIOBaHUS HA COOTBETCTBYIONIUHN PEKUM; CHATHC
MPUCTIOCOOJICHWIA ¥ WHCTPYMEHTA; CJady TOTOBOM MPOIYKIIMH, OCTATKOB
MaTepHaJIOB, MPUCITOCOOICHUH, NHCTPYMEHTA, TEXHOJOTHIECKON JOKYMEHTAIIUN
U Hapsaa.

[ItygyHoe Bpemsi:

t = tOCH + tecn + t060 + tom()

u

I'ne t
oc"  — OCHOBHOE BpEMsI, MUH.;
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6cn - —  BCOOMOraTeabHOE BPEMS, MUH.;

omo BpeMsI Ha OTZIbIX U JINYHbIE TOTPEOHOCTH, MUH.;

t

°0¢. _  ppems Ha 00OCITy)KUBaHUE PabOYEro MecTa, MHH.

OcHOBHOE BpeMsi — OCHOBHOE TEXHOJOTHYECKOE BpEMs, B IPOJIOKEHHUE
KOTOpPOTO  OCYIIECTBIISIETCS  U3MEHEHHE  pa3MepoB, (OPMBI,  COCTOSIHUS
MMOBEPXHOCTHOTO CJIOSl, CTPYKTYphl MaTepuana oOpabaTbiBaeMol 3aroToBku. OHO

OIIpeIeIIsIeTCs 10 Clenyrolel hopmMyiie:

t _ Lpacq _ Idem + Iep + Inep _ Lpacu
“S.n S S
) ) n MUH
Ine L, .
— Ppacu€THas JJIUHA, MM;

dem  _  nTMHA NETANU, MM;

gp — JUIMHA BPE3AHUS, MM;

"eP — nnuHa mepedera, Mm;

S - BennuuHa nomauu, MM/00.;

MUt —  MUHYTHas 1ojayda, MM/MUH.;
N — wyacToTra BpallleHUs MIMUHIEA, 00/MUH.

BcniomorarensHoe BpEeMsA OHNpCACIIACTCA KaK CyMMa 3arpaT BpPCMCHHM Ha

BCIIOMOTaTeIbHbIE MPUEMBI, COIMYTCTBYIOIME OCHOBHOW pabore. B cocras
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BCIIOMOT'aTCJIbHOIO BPEMCHU BXOAUT BpPEMA HA YCTAHOBKY-CHATHC 3arOTOBKH,
YHpaBJICHHUC CTAHKOM, CMCHY MHCTPYMCHTA, U3MCPCHUC JICTAJIHN.

OnepatuBHOE BpeMsS:

t - tOCH + tecn

on
Bpems Ha oOciy:xuBaHHe pabodyero mecra, 3aTpaunBacMoOe Ha CMas3bIBAHHE
CTaHKa, CMCHY MHCTPYMEHTA, YAaJICHUE CTPYXKKH, MOJTOTOBKA CTaHKAa K pabore B
Havaje CMCHBI M TMPUBCACHHE €ro B TOPSAOK IIOCIC OKOHYAaHHS pPadOThI

(ompenensieTcst B MPOLIEHTaX OT ONEPATUBHOTO BPEMEHM ):
t06c = 0’06 ) (tOCH + t@cn ) = 0’06 ’ ton

Bpemst Ha OTABIX U JIMUHBIE TOTPEOHOCTH (OIPEAEIISIETCS B MPOIEHTAX OT

OMEPATUBHOTO BPEMEHM ):
tomd - 0704 ) (tocn + t@cn ) - 0704 ) ton

Pacuet Hopm Bpemenu Ha 010 dpezepHyro onepainio

1. OmnpenenseM OCHOBHOE BpeMs OTIEpalINH:

n
T,=>To
i—1
T, =1-i/S, =100/50 = 2,0mun
I'me, | — nmuna 00paboOTKH, | — KOJIMYECTBO MPOXOAOB, Sy — Mofada M/MUH.
2. OrmpezennseM BCIIOMOTaTeIbHOE BPEMs OIICPALIHH:
T,=t, b, AL .l

¢ mn . pu 3 M .C

T, =0,3+0,05+0,16+0,05=0, 43mun
I'ne, 1., — BCIIOMOraTeJILHOE BPEMS Ha YCTAHOBKY U CHATHE JETAJIU, ONIPEAEIAEM
Ha ctp. 33 [11]; t,,, — BcmoMoOraTenpHoe Bpems, CBs3aHHOE ¢ nmepexoaom [11]; .,
— BCIIOMOTaTeIbHOE BPEMs, 3aTpauuBacMOe Ha U3MepeHne 00paboTaHHbBIX
MOBEPXHOCTEW MPH BBIKIIFOYEHHOM cTaHKe [11]; ty,, — BcmomorarenbHOE BpeMs Ha
MEPEKIIOUYCHUE CKOPOCTEN U IOJay.

3. HaxoguMm omepaTtuBHOE BpeMsi:

T, =T, +T,
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T, =2,0+0,43=2,43mun

4. OnpenesnsieM BpeMsi Ha 00CITy’KUBaHHE CTaHKa:

7 ., =6%0-7_,

T, =0,06%2,43=0,14un.
5. Haxoaum BpeMms Ha OTABIX:
TO m f 4%T0 n

7

oo

= 0,04*2,43 = O, OO rzzs7¢.
5. Haxonum mtyuHoe Bpems:
r, =1, +7,+7, ,+1

w o .t

T. =2,0+0,43+0,09+0,09 = 2, 6Lrus.

6. OmnpenenseM MOArOTOBUTENBHO — 3aKIIIOUUTENBbHOE BpeMsa Ha ctp. 70 [11]

T,. = 29mun.

7. OnpenenseM MTYYHO — KaJTbKYJIAIMOHHOE BPEMS:

TLM—K = TLM J_Tn_%

rae N - mapTusi HCTaJICﬁ 3aITyCKAaCMBbIX B ITPOHU3BOJCTBO, IIT.

T, =261+ 2%00 =2,9mun

Ha ocHOBaHuM 3TOM METOJMKHA PACCUMTHIBAEM HOPMBI BPEMEHH M 3aIOJHIEM
tabaune 14.

Tabnuma 15 — Texuuueckue HOpMbI BpeMeHU Jj1st Bapuanta Nel.

Homep u t, Lo
tO!
HAMMEHOBAHU tor
MHWH tyc tyn tm t30 tTex topr

tIlIT tl'[-3 tIlI-K

€ orepanuu

Oneparmus 010 (28.1 |03 (09 | 0,13 0,05 |13 |1,35 | 1,19 | 33554 |30 |33,84
O@pesepHast  C
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qIry

HUroro 33,54 33,84

Tabnuia 14 — Texuuueckue HOPMbI BpeMeHU ISl BapruaHnTta No2.

Howmep ulty, |t tos

HAMMEHOBAaH | MU tor Lo tos | T

tyc tyn tm t3o tTex topr
HeC oncpal | H

Oneparust

010 20103 (005 |0,16 | 0,05 |0,08 0,08 [0,05 |261 |29 |29
®pesepHas

Oneparust

015 24,

0,2 005 (0,13 005 |1,13 |1,13 |1,01 | 28,41 |30 |28,71
@pesepHas ¢ | 71

qIry

Hroro 31,02 31,61

Hopmbl Tpyna urparoT BaXKHYH pOJb B DKOHOMHUKE, TaK KakK SIBIISIOTCS
WHCTPYMEHTOM IUJIAHMPOBAHUSA, YUETa U aHaJIu3a 3aTpaT TpyAa U B ONPEIACICHHOU
Mepe WU3JEepKEK MPOU3BOJCTBA W oOpamieHus. Hopmbl Tpyaa OXBaThIBAIOT
OCHOBHO€ W BCIIOMOTATEJIbHOE MPOU3BOJACTBA, TPy PYYHOM U MAIIMHHBIN, B TOM
yuciae paboTy Ha KOHBeWepe, YCTAaHABIMBAIOT MEphl 3aTpaT TpyAa Ha
o0ciy>kMBaHUE 000py0BaHMUs, B TOM YHUCII€ MHOTOCTAHOYHOE.

Hcxonst W3 paccUMTaHHBIX HOPM BPEMEHHM MOKHO CJieJlaTb BBIBOJ 4TO

BapuaHT No2 GoJiee 1enecoodpa3eH Jjisl UCIOIb30BaHMS HA MTPOU3BOICTBE.

2.13. Pa3paboTka ympaBIisroIIei mporpaMmmel 1jist ctanka ¢ YITY
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Vhpapnstomass nporpamMmma paspaborana s omepauum 015, xoropas
BBINIOJIHSAETCS Ha oOpabOaTeiBaromeM meHtpe Spinner U5-620. CraHok wnMeer
cuctemy ynpasienus Heidenhain TNC620.

Heidenhain (monmroe wnaszBanme «DR. JOHANNES HEIDENHAIN GmbH») —
HEMeIIKas KOMIIaHUs, pa3padaThIBaroas W MPOW3BOMASAIIAS CUCTEMBI YHUCIOBOTO
MIPOTPAMMHOTO YITPABJICHHSI.

TNC 620 saBnsercss KOMIIAKTHOW MHOT033J1a4YHOM KOHTYPHOW CHCTEMOM
UITY ¢ BO3MOXXHOCTBIO yHpaBiieHus 10 5 oceil. brarogapst ee ruOKoOCTH U BBICOKOM
MPOU3BOIUTEILHOCTA JaHHAS CHCTEMa OTIMYHO TMOIAXOAUT IS MPUMECHEHHS Ha
YHUBEPCATBHBIX (DPE3EPHBIX CTAHKAX B YCIOBUIX:

- ©IMHUIHOTO W CEPUHHOTO TIPOU3BOJICTBA

- POU3BOJICTBA MHCTPYMEHTA

- 00IIIEero MalIMHOCTPOEHUS

- IPOU3BOJICTBA OIBITHBIX 00PA3IIOB M IKCIIEPUMEHTAILHOTO TIPOU3BO/ICTBA.

B TNC 620 peanu3oBaHbl CHEAYIOIINE OCHOBHBIC  MPUHIIMIIGL:
IpOrpaMMHUpPOBaHUE, OPHUEHTUPOBAHHOE HAa paboTy B IeXy ¢ TpaduyecKou
MOJIJICPIKKOM, OOJBINIOEe KOJIWYECTBO ITUKIIOB, TOIXOSANIUAX JJIsS MPAKTHYECKOTO
BHEJIPCHUS, W TPUBBIYHAS KOHIICTIIUS YIPABICHUS, KOTOpas XapakTepHa W s
npyrux cuctem ynpasienuss HEIDENHAIN.

Cuctembr ympaBienus TNC HEIDENHAIN wu3BectHbl cBoeil 0co0oii
IJIABHOCTHIO W ONTHMU3UPOBAHHBEIM IO CKOPOCTH W YCKOPCHHIO YIPaBICHUEM
XOZIOM JBIDKEHHUS. JTO 00ECTeurnBaeT ONTHMAIBHOE KAdeCTBO IMOBEPXHOCTH U
TOYHOCTH 3aTOTOBKH.

C momomreio dynkuu Look Ahead TNC 620 cBoeBpeMeHHO pacro3HaeT
W3MCHCHHS HAIPABJICHUS W PETYIHPYET CKOPOCTh TMEPEMEIICHUS IO KOHTYPY

oOpabaTbIBaeMO MOBEPXHOCTH.

N3m

Jlucm

Ne [Jokym.

lMoon.

Hama

11 44.03.04.728 113

Jlucm

69




HEIDEMHAIN

Rl Mirist (Brogranmieren

EX1B:h

O O e R

18 FET DR+ WIRE
18 FET Wadi wob BEs Bl OIMsB OINsR

18 L -3

.-y

AFEErar
-

X~
W U0 IVl L F1Bd

T CCX-IM SOV DR BRI

L I

DF FET DRe  PRA] CEE-A R EDER

¥ FRELECTR

0 PO PRl R D8 Bl DOOed
EEV

HEBHER

2

i iw
E .
-

H

[ B B O O
(= ] (= &= O k=
(] [ ] [smr] Bl B B EE B

HEO B EEEGEE
@z 2 (=) E ) E

W EHERE
E EEas
E ElE

C]

Pucynoxk 22 — UnTepdeiic Heidenhain.

ITonp3oBatenbckuii uaTepdeiic TNC 620 oTimmuaercs 6ojiee COBpEeMEHHBIM

JIM3aifHOM CO clieTKa 3aKpyrJIeHHbIMH (opMaMu, IBETOBBIMU TMEpPEXOJaMHU U

OHOPOAHBIM HIpUGTOM. PazHbie 001acT SKpaHa YETKO OTAEICHBI APYT OT Apyra,

PECKUMBI pa6OTBI AOIMOJIHUTCIIBHO OTMCUYCHBI COOTBCTCTBYIOIIMMHU CHUMBOJIAMHU

PEKUMOB.

bnaromaps BeicokodhdexTuBHOI S-0oceBoit oOpabotke TNC 620 MoxkHO

AKOHOMUYHO BBIMIOJHATH Aaxe cioxkuble 3D-koHTyphl. IIporpammbel 00paOoTku

COCTaBIIAIOTCS, Kak mpaBmwio, B CAM-cuctemax u cofepkaT MHOXKECTBO KaJpoOB C

KOPOTKHUMH OTPC3KaAMU IIPAMBIX, KOTOPBIC IICPEAAIOTCA B CUCTEMY YIIPABJICHUA.
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Tabnuma 16 — PactmdpoBka KoMaH ] IPOrpaMMbl

Anpec | OyHkuus
BEGIN | Hauano mporpaMmMmbl
PGM
N Howmep xanpa
G DyHKIHS IPEIBAPUTEIIBHON IOATOTOBKU
X, Y, Z | 3nauenus koopauHaT (JIMHEHHAS OCh)
A, B, C | 3nauenus koopauHat (OCh BpaIleHUsI)
D Ompenenenne Q - mapameTpoB
DR Koppekuus no qnvHe "HCTPYMEHTHI
DL Koppekuus no pagnycy HHCTpyMEHTA
F ITonaua
T Homep nncTpymenTa
L JIuHeliHOe TIepemMelIeHre
S CKopoCTh BpallleHHs IIIITAH/IETIS
M [Tpoune dhynkuMM
Q Q - mapametp
P [TapameTp 1ukiaa 06padboOTKH
R Pannyc nonsipHbIX KOOpAUHAT
l,J, K | [Tonsipabie KOOpUHATHI
END Konen nporpammel
PGM
PaccmoTpum  moarotoBuTenbHbiE  (YHKIMM — OPOrpaMMbl,  KOTOpbIE
UCIIOIB3YIOTCSI B TPOTPAMMHOM OO€CTIEUeHUH JTaHHOTO CTaHKa.
Mucm
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Tabmuua 17 — Mcnons3yemble MOArOTOBUTENBHBIE () YHKIIUU.

@Oyukuus |3HAUYEHHE

GO [To3urmonnpoBanme

Gl JluHeHass HHTEPIOIAIUS

G2 KpyroBas untepnosnsiius (1o 4acoBOi CTPEIIKE)

G3 Kpyrosas untepnossiius (IpoTUB 4YaCOBOM CTPEIIKH)

G40 OTMeHa KOppeKIuH

G41 Koppekuus na paguyc cieBa

G42 Koppexkuus Ha paguyc cripana

Q0 [TpucBoenue

Q1 Cnoxenue

Q2 Berunranue

Q3 YMHOXEHUE

Q4 Jlenenue

Q9 [lepexom Ha HOMEp METKH

MO OcTaHOBKa BBIITOJIHEHHS ITPOTPAMMBI

M1 OnuuoHanpHasi OCTAaHOBKA

M2 OkoHuYaHKEe MPOrpPaMMBbI

M3 Bpamenue mnuHaens mo 4acoBou CTpEIKe

M4 Bpamenve mmuHaens npoTuB YaCOBOW CTPEIIKU

M5 OcraHoBKa MIMUHIEIS

M6 Cmena nHCTpymMeEHTa

M8 COX Bk

M9 COX BBIKI

M99 Br130B 1ukiia

Mucm
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VYmopansomass mporpamMma Obiia  pa3paboTaHa C  HCMHOJIb30BaHUEM
nporpammuoro obecriedennss ADEM (amrn. Automated Design Engineering
Manufacturing) , HHTETPUPOBAHHOM CAD/CAM/CAPP/PDM CHUCTEMBI,
MpeJHAa3HAYeHHOW Il  aBTOMATU3allMM  KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
noaroroBku  npousBojactBa  (KTIIII), B TOM 4YHCIIE aBTOMATU3UPYET
nporpaMMmupoBanue s obopyaoBanusi ¢ UIIY (¢dpesepHoe, TOKapHoOe,
AIEKTPOIPO3UOHHOE, TA3EPHOE U JIP.).

ADEM CAM xapakrepusyetcsi (pyHKIIHOHATBLHOCTBIO, COOTBETCTBYIOIICH
CaMOMYy COBPEMEHHOMY MHPOBOMY YpPOBHIO: IUIyHXKEepHOE (pe3epoBaHue,
CKOPOCTHBIE€ BUJbI 00pa0OTOK, aBTOMAaTHUECKasl CTAOWIMU3aIUs MPOIECCOB pe3aHusl
npu ¢pezepHoit 00pabOTKe, MHOTOUYHCICHHBIE CXEMBI CTPATETUM, YUET T€OMETPUU
WHCTPYMEHTA, 3aTOTOBKH, OCHACTKHU.

ADEM npennaraer TeXHOIOTY COBPEMEHHBIE CPEACTBA KOHTPOJS KayecTBa
00paboTku nepen reHepanuen YOpaBISIONIEH
MPOTrpaMMBbl: BEpUPUKAINIO HECKOJIBKUX BHJIOB C KaUY€CTBEHHBIM PEHIEPUHIOM, C
BO3MOXKHOCTBIO COXpaHUTh OOpa0OTaHHYIO0 JeTallb B BHJE 3aroTOBKH s
CJIEIYIOLIEH OIEpaLUU.

Oco6ennocteio ADEM CAM Bo Bcex Bupax 00paOOTOK SIBISIOTCS SIPKO
BbIpa)K€HHAsl BAPUATUBHOCTD, T.€. BO3MOXKHOCTh JOCTHKEHUSI HY>KHOTO TEXHOJIOTY
pe3yiabTaTa HECKOJIBKUMH Pa3HbIMU CIOCOOAMU. DTOT MPUHIMIHATBHBIN MOAXOM K
(YHKIIMOHAIBHOCTA CHCTEMBbI JIa€T B PYKH TEXHOJIOTa HEOTPaHUYCHHbIC
BO3MOXHOCTH. Tam, rae "»kectkas" cucteMa He HaxoauT pemeHuss, ADEM Bcerna
Y TapaHTUPOBAHHO CIPABUTCS C JIFOOOU CIOKHOM 3amauelt oOpaboTku Onarojaps
THOKOCTU CBOMX BO3MOXHOCTEH.

ABTOMaTH3aIUS MMOATOTOBKHU MIporpamMm ¢ omotisio CAM - cucrem
obOecrnieunBaeT JajabHeUMi pocT napka crankoB ¢ UITY Ha npennpustusix 0e3

SHAYUTCIIbHOT'O YBCIIMYCHUA YUCJIICHHOCTH OTACJIAa ITPOrPaMMHOT O YIIPAaBJICHUA.
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Cumynsiust  yOpaBISIIOIIEH  MporpaMMbl  IPOUCXOJUT HAa  TOYHOM
TPEXMEPHOM KOMIIBIOTEPHOM OOpa3e ctaHka U cToukH (cuctemsl UITY) cranka. Ha
BUPTYaJbHBIA CTAHOK YCTAHABIMBAETCS 3arOTOBKA, OCHACTKA, MHCTPYMEHT U MPOY.
3arpykaeTcsi yIpaBIISIOIIAasl MporpamMMma. BuUpTyanbHbIA CTaHOK BKJIIOYAETCS B
paboty. B pe3ynbraTe pabOThl yIpaBIISIONIEH IpOrpaMMbl Ha BUPTYaJIbHOM CTaHKE
BBICBEUMBAIOTCS BCE MECTAa BO3MOXKHBIX OMMOOK B YII (Kommu3uid, CTOIKHOBEHUM
JHOOBIX JIBUXKYIIHUXCS YacTed IPYyr ¢ APYroM, a TakKe ¢ HHCTpyMeHToM). Cucrema
CUMYJSILIMA TIO3BOJIAET YCTpaHUTh oOWKUOKHM B VYII, CpaBHUTH Te€OMETpHIO
00paboTaHHOM 3arOTOBKM C TEOPETUUECKOW MOJIEeNbI0 JeTanu (B rpaduyeckoM U
nu(ppoBOM BHJAX), MPOU3BECTH TOYHBIE H3MEPEHHS B IIpolecce 00padoTKu
JETaIIH.

Hwxe npuBeneH ¢parMeHT ynpaBisIOIIEd MPOrpaMmsbl ¢ paciinpoBKaMH
coJiepKaHus Kajapa, pazpaboranHo Ha onepanuto 015 nns neranu «Kopmyc 0moka

YIOPABICHUSY.

Pucynoxk 19 — Monens o6pabaTtsiBaemoii netanu B 3D

VYnpapnstomias nporpaMmma Ha ornepanuio 015 HaxoauTcs B mpuaoxeHuu I
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Tabmuma 18 — dparmeHT yrpaBisioniei mporpaMmbl

KonupoBanue undopmanuu, coaepxkanue | PacmmudpoBka nupopmaium kaapa

Kaapa
1 2
BEGIN PGM Hauano nmporpammei.
; * Machine tool: CNC: iTNC-620 KomMmeHTapuu k mporpamme.

; * Part Name: adem

; * Material: AMg6

; * Author: Beznogov A.P.
; * PostNumber : 0218

Q1=1 ; *- END MILL D40 LO HO Nunmumanuzanus nuHCTpyMeHTa 1.

TOOL CALL Q1 Z S6500 BozoB wunHcTpymMeHTa 1, 000pOTHI
mrmuHaes 6500 06/MuH.

CALL LBL 99 Br130B 11uKi1a

LBL 1

; (1 Frezerovanie) KoMMenTapuu k moamporpamme

; (1 SKIF-M MT290-040A16R04AD10-

IK-AL HWN15);

Q90=+51.3 ; NACHALNAYA GLUBINA | Hauanpnas rmy0nHa 00paboTKH.
Q91=+50 ; KONECHNAYA GLUBINA Koneunas rinyouna o6paboTku

Q92=+2. ; KOL-VO SHAGOV KonndaecTBo mpoxo0B.
Q93=ABS(Q91-Q90)/Q92 ; Pacuer pasmepa cHuUMaeMoro 3a
VICHISLENIE SHAGA MPOXOJ MpUITyCKa

Q94=Q90;

Q95=0Q94+Q93*2 ;

= kkkkkkkhkkkkkhkkkhkkhkkkkkikhkkhkkhkhkkkkikhkkkikikkk
’

OXoR4631OTY 6801168 RO FMAX
L Z+Q95 RO FMAX M3 JluneitHoe nepeMeIeHne K
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3aJIaHHBIM KOOpJIWHATAM Ha
L Z+Q94 RO F0.2 YCKOPEHHO mo1aue.

L X-163 Y-50 RO JluneitHOE MepemelieHue ¢ pabodei
L X-21 RO nojaven

L Y-44 RO

L X-163 RO

L Y-50 RO

L Y-90 RL

L X-1RL

CR X+19 Y-70 R+20 DR+
L Y-24 RL

CR X-1Y-4 R+20 DR+ [lepemelienre mo ayre, BKIIOYEHUE
L X-183 RL KOPPEKLHUH Ha paINyC HUHCTPYMEHTA.
CR X-203 Y-24 R+20 DR+
L Y-70 RL

CR X-183 Y-90 R+20 DR+
L X-163 RL

L Y-70 RO

L 1Z+2 RO FMAX

[lexoBoe  mporpaMMUpOBaHME B  HACTOAIIEE  BPEMS  CUMTAETCHA
Manodh(PEeKTUBHBIM U UCTIONB3YETCS KpaitHe peliko. Bo-nepBbIX, KIaBUIIKM CTONKU
UITY wmenee ynoonsl, yem kinaBuatypa [IK. Bo-BTopblx, mporpamMmHoe
obecneuenue CUIIY npenocTaBisieT MEHBIINE BO3MOXHOCTH O PEIAKTUPOBAHUIO
nporpamMm. B-tpetbux, pyunoit BBoa YII B mamsare CUILY dusudecku memaer
oIepaTopy 3alyCTUTh NpoLecc 00pabOTKU AeTaleld Ha 3TOM cTaHKke. VckimoueHue

COCTAaBJISIOT JIAILLIb CTOMKH co BCTPOCHHOM CAM-cucreMon.
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3. DKOHOMUWYECKUI PA3JIE]

B nmanmHOM  AWMJIOMHOM  TPOEKTE€  MPOW3BOJAUTCS  TOBBIIICHHE
TE€XHOJOTMYECKOTO YpPOBHS MeXaHH4yeckod oOpabotku nerann «Kopmyc Oiioka
VIOPaBICHUS» B YCIOBHUSIX CPEIHECEPHUMHOTO NPOU3BOACTBA C KOJIHMYECTBOM
BBIITyCKaeMbIX TOTOBbIX jAetajieit 17000 mryk B roa.

B skoHOMHYECKOIl YacTh MPOEKTa BBHITIOIHSIETCS CPABHEHUE JIBYX BapHAHTOB
TEXHOJOTMYECKOT0 MpoIlecca — C HCIOJIb30BAHUEM BEPTUKAIBHO (PpEe3epHOro
cranka ¢ UITY Spinner VC — 450 (Bapuant Nel) m oOpabaThIBaIoniero neHTpa ¢
YITY Spinner U5-620 (BapuaHT Ne2).

Ucnonw3yercs MeTo1 cCpaBHEHUS C€OECTOMMOCTH O0OPa0OTKH MO KAXKIOMY U3
BapUAHTOB U OMNpeaeieHUueM (YCIIOBHO) TOJOBOM AKOHOMHMH IIOCJIE€ BHEIPEHUS

HOBOI'O TCXHOJOI'MYCCKOI'O ITponeccca.

3.1. OmpeneneHre KOIMYECTBA TEXHOJOTHYECKOTO OOOPYAOBAHHS BapHAHT

Nel.

Ta6nuna 20 — HopMbl BpeMeHU 1O onepanusim

IItyano-
Ne KaJIbKYJISIU
Monaens
ormepanu HaumenoBanue oneparumn OHHOE
obopynoBaHUs
u BpeMms,
twm.x., MuH
010 ®pesepnas ¢ UITY Spinner VC-450 33,84

KonnuecTBo TeXHOIOTHUECKOTO 000PYI0BaHUS paccuuTaeM 1o hopmyiie:

N,
" F,.-k,, -k, -60

q
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rae t- Ty4HO- KaJIbKYJISIMOHHOE BpeMs Oepaliii, MUH;

N..,- TOJI0Bas mporpamMma BhIITyCKa JIeTallei, 1IT;

F .- neictBuTENbHBIN (HOH BpeMeHH pad0Thl 000PYI0BAHUS, U;

K..- KO3 HHUITUEHT BBHITIOJHEHHSI HOPM BpEMEHHU (10 TaHHBIM MPEATPUSITHSI

k.= 1,0+1,2);

K3 — HOPMATUBHBIN KO3 DUITMEHT 3arpy3ku 000pyAOBaHUs, sl CEPUITHOTO
pom3BojicTBa; K3 = 0,75 + 0,85.

JlelicTBUTENbHBINA TO/10BOM (OHJ BpeMeHU pabOThl €IUHUIIBI 000PYTI0BAHHUS

paccumTaeM CIeAyIIuM 00pa3oM:

Kk
F06 = FH 1__p !
100

rje...F,- HoMuHanbHBIN GOHA BpeMEHU padOThl €ITUHUIIBI 000PYAOBaHUS, Y;

K,- moTepr HOMHHAJILHOTO BPEMEHHU pa0OThI e TUHHUIIBI 000PYTOBaHHS HA

PEMOHTHBIE PabOTHI, %o.

Homunaneubiii  ¢oHg  BpeMeHM  pabOThl  €AMHUILI  00OpYAOBaHUS
ompenenseTcss MO MPOU3BOJCTBEHHOMY KaJleHAAapr0 Ha Tekymuid rox (365 —
KaJI€HJApHOE KOJMWYeCTBO JHEM; 117 — KOMMYECTBO BBIXOAHBIX M MPA3THUYHBIX
nHen; 242 — KOJIMYEeCcTBO pabouumx JHEW, U3 HUX: 6 — COKpaIlleHHbIC
MpeaNnpa3THUYHbIC JHU TPOJOJDKUTEIBHOCTRIO 7 4; 236 — paboune OHHU
MPOJOKUTENBHOCTHIO 8 4). OTCI0/1a KOJMYECTBa pabouMX 4acoB 00OpyAOBaHUs
(mpu TpexcMeHHOU paboTe):

Fu=1930-3=5790 u.

IToTepu paboyero BpeMeHH Ha peMOHTHBIE paboThl paBHBI 9,0% nisa OL] ¢
UITY. Orcrona nelcTBUTENbHBIM (POHI BpeMeHH paboThl  000pYIOBaHUS

COCTaBJIACT:

E - 5790.(1_ij = 5268,9 u.
100

OHpCI[CJ'ISIeM KOINYCCTBO TCXHOJIOITHYECCKOI'O O60py,[[OBaHI/I$II
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010

33,84-17000

= 2,28 wm. [Ipunumaem q°*° = 3 wm;

" 5268.9-1.0-0.8-60

Tabnuua 21 — CBogHast BEJOMOCTh 000PYI0BaHUS

Tun

obopynoBaHUs

®pesepusbiii ¢ UITY Spinner VC - 450

KoanuectBo
CTaHKOB o

pacuery,en

2,28

IIpunumaemoe
KOJINYECTBO

CTaHKOB

Koadduunent
3arpy3Ku

obopymnoBaHus,

%

2,28

Cpennuit

KO3 PUIIHEHT
3arpy3Ku
obopymnoBaHus,

%

0,76

3.2. OnpeneneHre KanuTaJbHbIX BIOKEHNUN BapuaHT Nel.

OGopynoBanue W mIporpaMMHOE oOecredeHue MJisi JTaHHOTO MPOEKTa He

npuoOpeTaroTcs, TaK Kak y»Ke ecTh Ha mpeanpustuu. [loaToMy B gJaHHOM ciydae

pacucT KalmuTaJlbHbIX BJIIOKCHHUI HE IIPpONU3BOAHUM.

3.3. Pacuer TexHosnoruyeckon ce0ecTouMoCTy Jietainu Bapuant Nel.

Tekymue 3atpatbl Ha 00paOOTKY AETATN PACCUUTHIBAIOTCS TOIBKO MO TEM

CTaTbsAM 3aTpaT, KOTOPBLIC U3MCHAIOTCA B CPABHUBACMBIX BapHAHTAX.
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B o6miem cnydae TexHOIOrHYECKasi Ce0ECTOMMOCTD CKIIAJIbIBAECTCS U3
CJIEIYIOIINX AJIEMEHTOB, COTJIACHO (hOopMyIIe:
C=34 13,1+ 306+ 3o 1 3u,
rae 3., — 3arpaThl Ha 3apaboTHYIO IUIaTy, P.;

3, — 3apruiaTa Ha TEXHOJOTUYECKYIO DHEPTHIO, P.;

306 — 3aTpaThl HA COICPIKAHUE U IKCILIyaTaIluio 000pyI0BaHUS, P.;

3ocu — 3aTPATHI, CBSI3aHHBIE C IKCIUIyaTallueid OCHACTKH, P.;

3, — 3aTpaThl HAa MAJONCHHBIN HHCTPYMEHT, P.

3ampamwl Ha 3apabomHyI0 NIAMY OCHOBHLIX U 8CNOMO2AMENbHBIX PAOOYUX,
VUACMBYIOWUX 8 MEXHON02ULECKOM npoyecce 00pabomru 0emau.

3aTparbl Ha 3apabOTHYIO IJIATy OCHOBHBIX M BCIIOMOTATENbHBIX pabodYnX
paccuuThiBaeM 1o Gopmyiie:
33H:3Hp+3H+3K+3Tp’
rae 3y, — OCHOBHAs M JOIOJIHUTENbHAs 3apa0oTHas IUIaTa C OTYUCICHUSMU Ha
COIMAJIEHOE CTPAaXOBAHHE MPOU3BOACTBEHHBIX pabOYHX, P.;

34 - OCHOBHAs W JOIOJHHUTENbHAS 3apabOTHAs TulaTa C OTYMCICHUSMU Ha
COIMAJTEHOE CTPAaXOBAaHHUE HAJIAYHUKOB, P.;

3x - OCHOBHAas W JIOTIOJHUTENbHAS 3apabOTHas IIaTa C OTYHCICHUSMH Ha
COIMAIIEHOE CTPAaXxOBAHUE KOHTPOJIEPOB, P.;

3;p - OCHOBHAs U JOINOJIHUTENbHAs 3apabOTHAs IUIaTa C OTYUCICHHUSAMHU Ha
COIMAITFHOE CTPAaXOBAHHUE TPAHCTIOPTHBIX PabOUHX, P.

3ampamul Ha 3apabomHyI0 NIAMY OCHOBHLIX U BCNOMO2AMENbHBIX PAOOYUX,
YUACMBYIOWUX 8 MEXHON02ULECKOM npoyecce 00padbomku 0emanu paccuumaem no
Gopmyne (chopma onnamer mpyoa- coenvHas):

3, =C, -tk KK K,

€CH p
rae....C,- yacoBas TapudHas cTaBKa MPOMU3BOJACTBEHHOI'0 paboyero Ha omepaluy,
p-;

t- IOTYYHO- KAJIBKYJIIMMOHHOC BPCMA Ha OIICpaluro, 4;
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K- K03 PUIMEHT yIUTHIBAIONINI MHOTOCTAHOYHOE 00CTYKHBAHHE
(Kux = 0,49);
K on- KO3 PUITMECHT, YIUTHIBAIOIIHI TOTIOTHATEIBHYIO 3apaO0THYIO TUIATy
(K.on= 1,05+1,15)
Kecnm KOOPGUITUEHT YUNUTBHIBAIOIINHN CTPaXxoBbie B3HOCHI (K= 1,3);
K,- pationnsIit koahpunument (k,= 1,15).
YHCICHHOCTh CTAHOYHUKOB BBIUUCIISIEM T10 (hOpMYyJIe:
q, = U N K,

CTF

p

rae  Fp — IefcTBUTENBbHBIN TON0BOM (OH BpeMEHH paboThl OJHOTO paboyero,
1930 u.;
Kyz—K03()PUIMEHT, YIUTHIBAIOIIMI MHOTOCTAHOYHOE 00CITy)KuBaHue, Ky,=1;
t — MTyYHO-KANBKYISIIMOHHOE BpEMS OTIEpaIliy, MIH;

N oz — TOZOBas IporpamMma Beimycka aeraneit: Ny, = 17000 .

~33,84-17000-1,0
1930-60

010
4 cT

=4,97 uen ,

JlelictButenbHbld (DOHJ BpEeMEHH pabOThl CTAHOYHHMKA OMPEAENSIeTCs IO
MPOU3BOJICTBEHHOMY KaJleHJapr0 Ha Tekyuuid roa (365 — kaneHaapHoe
KOJIMYECTBO AHEW; 117 — KOIMYECTBO BBIXOJAHBIX M MPa3qHUYHBIX JTHEH; 242 —
KOJIMYECTBO paboumx AHEH, U3 HUX: 6 — COKpalleHHbIe MpeANpa3IHUYHbIE THU
MPOJOKUTENBHOCTRIO 7 4; 236 — pabouue OHH NPOJOJDKUTEIBHOCTHIO 8 4;
notepu: 24 — OTIYCK OYEPEAHOU, 2 — MOTEepH MOJ OOJIBHUYHOMY JIUCTY, 6 —
npouue; uUTOro mnorepb — 32 aHs.). OTcofa KOJIMYECTBO pabOYMX YacoB
CTaHOYHHUKA cocTaBisier 1674 u.

Pe3ynbpTaThl BEIUMCICHUN 3aHECEM B TaOIUITy 22.
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Tabnuma 22 — 3aTpathl Ha 3apabOTHYIO IJIATy CTAHOYHUKOB

Yacosa
YucreHHocTh
S IIty4yHo-
Haumenosan 3apaboTH CTaHOYHUKOB, Y€EJl.
Tapud KaJIbKYJISLHO
ne as 1ara,
Has HHOE BpEMH,
ornepanuun p. pacuer MIPUHST
CTaBKa, MWH
Has as
p.
O®pesepHast ¢
180 33,84 101,52 4,97 5
qIry
Uroro: 33,84 101,52 4,97 5

Omnpenenum 3aTpathbl Ha 3apabOTHYIO MJIaTy Ha rOJAOBYIO IPOrpamMMmy:
33m = 101,52-17000 =1725840 p.

3apaboTHasl TIaTa BCIIOMOTATENIbHBIX pa00YUX paccuuThiBaeM no Gopmyiie:

3 . - C;"” ) FP .q(fcn : k()on ) l‘(P
BCII 1)
N 200
rae  Fp —neicTBUTENBHBIN TOA0BOU (DOHI BPEMEHHU pabOTBI OJHOrO paboyYero, 4.;

N0y — TOmOBas mporpamma Beinmycka aeraiei, Ny, = 17000 mt.;
K, — palloHHBIN K03 dUIueHT, K, = 1,15;
K on — KO3 (OULIMEHT, YYUTHIBAOIINK TONOJHUTENBHYIO 3apa00THYIO ILJIaTYy,

Kon = 1,05;

C;" — vacoBag TapudHas cTaBka paboO4yero COOTBETCTBYIOIIEH
CIIeIIMAILHOCTH | pa3psaa, p.;
Ysen YUCJIEHHOCTh BCIOMOTATENbHBIX pPabOuuX COOTBETCTBYIOLIEH
CIIeIIMAILHOCTH U pa3psa, p.
YucneHHOCTh BCTIOMOTaTEIbHBIX pabouux COOTBETCTBYIOIIECH
CHEUUAILHOCTHU U pa3psjia onpeaensercs no gpopmyne:
I{Haﬂ = z n )
H
Jlucm
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rae  gp — pacyeTHOE KOJIMYECTBO 00OPYJ0OBaHUS, COTJIACHO pacuyeTaM, COCTaBISAET
On = 2,27 mr.;
N — 9UCJI0 CMEH paboThl 000pyaOBaHMs, N= 3,

H — umcno crankoB, o0CTykuBaeMbIX 0HUM HamaguukoM, H = 10 mr.

_ 2,273

Yyan = = 0,68 uen.

UNCIeHHOCTh TPAHCHOPTHBIX pabounx cocTtaBiser 5% oOT uwMcia
CTAaHOYHUKOB, YUCIIEHHOCTh KOHTPOJIEPOB — 7% OT UnciIa CTAHOYHUKOB, OTCIO/IA:

Ypanen. = 0,05:10 = 0,5 ven.;

Yyomp. = 0,07:10 = 0,7 yen.

[IpousBenem BbIUMCICHUS 3apaOOTHOM TIaThl BCHOMOTATENbHBIX Pa00YHX:

_ 95,5-1674-0,68-1,15-1,05

3. =7,72p.;
o 17000 P
81,5-1674-0,5-1,15-1,05 _ )
3Tpchn. = 17000 - 4’61 p-s
_ 78,1-1674-0,7-1,15-1,05 _
31<0HTp. - 17000 - 6’5 p

JlaHHBIE O YUCIIEHHOCTH BCIIOMOTaTebHBIX Pad0UnX U 3apa00THOM IIIaTe,
MPUXOJIAILYIOCS Ha OJIHY J€Tajlb, CBOAUM B TaOJIUILY.

Tabauma 23 — 3aTpatel Ha 3apabOTHYIO IJIATYy BCIIOMOTATENBHBIX pab0ounX

3aTrparel  Ha
YacoBas YHCIIEHHOCTD, Y.
CrnenuanbHOCTh U3TrOTOBJIEHUE
TapudHas
pa6oqero MPUHSATA OI[HOﬁ
CTaBKa, p. pacueTHas
A JeTaIH, P.
Hamamgunk
95,5 0,64 1 7,72
CTaHKOB
TpancnopTHbII
81,5 0,5 1 4,61
pabounit
Kontponep OTK 78,1 0,7 1 6,5
Uroro: 3 18,83
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Omnpenenum 3aTpaTsl Ha 3apabOTHYIO IJIATy 3a TOJ:
33m = 18,83-17000 = 320110 p.
Paccunrtaem 3atpathl Ha 3apabOTHYIO TIATy 1O (hopMmyIie:

3. = 1725840 + 320110 = 2045950 p.

Omuucinenus 8 COYUAIbHBIU POHO.
Otuucnenus: B conuanbHbiil GoHA cTpaxoBaHus cocTaBisiioT 30% ot dhonaa

3apabOTHOM TIIATHI.

2045950-0,3=613785 p.

3ampamul Ha 31eKMPOIHEP2UIO
3aTpaThl Ha JJIEKTPOIHEPIUI0, PACXOAYEMYKO HA BBIINOJIHEHUE OIHOMU
JeTajeonepalu, pacCuluThiBaeM o ¢hopmyre:
N, -ky -k,
-k,

K, -k, -t

w

33: 'U3!

rae Ny — yCTaHOBIEHHAs: MOIHOCTD TJIABHOTO 3JIEKTPOABUTATENS (IO MACIOPTHBIM
JaHHBIM), KBT;

Kn — cpenHuit K03 PUIMEHT 3arpy3KH JIEKTPOIBHTATENS 1O MOIIHOCTH,
ky =0,2+0,4;

Ky — cpenamit K03 PUIIIEHT 3arpy3KH IEKTPOABUTATENS IO BPEMEHH, AL
KPYIHOCEPHIHHOTO Mponu3BoACTBa Ky, = 0,7;

Kox — cpemnuit  ko3(GdUIMEHT  OMHOBPEMEHHOH  pabOTBI  BCeX
aNlekTpoaBurareneii cranka, Ko, = 0,75 — mpu nByx asuraremsx u Ko, = 1 npu
OJIHOM JIBUTATeJIE;

Kw — k03QQUIHMEeHT, YYNTHIBAIOIIUN ITOTEPH JIICKTPOIHEPTUH B CETH

npeanpustas, Ky = 1,04 + 1,08;
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N — ko3(dduuueHt none3Horo AehcTBHUs 00OpynoBaHMs (MO MAaCHOPTY
CTaHKa);

Keuw — K03 GHUIUEHT BBIIOIHEHUS HOPM, K,y = 1,02;

L1, — croumocts 1 kBt-9 anexrposneprun, 11, = 3,1 p.

[IpousBoauM pacueTsl o Gpmyre:

6,0-0,3-0,7-0,75-1,06-33,84
0,75-1,02-60

3,(010) = 31=2,28 p;

PGBYJIBTaTBI pacducTta CBOOAUM B Ta6JII/II_[y.

Tabnuna 24 — 3aTpaThl Ha AIEKTPOIHEPTUIO

Mogens cranka YcraHoBieHHas IIty4no- 3arpaTsl Ha
MOIIIHOCTb, KBT KAJIBKYJISIIUOHHOE JIEKTPOIHEPIHIO, P.
Bpems, U
@pe3epHblil  CTaHOK
. 6 33,84 2,28
Spinner VC-450
Htoro 2,28

OmnpenenuM 3aTpaThl Ha 3IEKTPOIHEPTUIO 32 TOL:

3, =2,28-17000 = 38760 p.

3ampamel  Ha  codepoicanue U IKCHAYAMAYUIO  MEXHOJI02UYECKO20
000py008aHusl.

3aTpaThl Ha  coIepkKaHWE H  OKCIUIyaTaldio  TEXHOJIOTHYECKOTO
000pyI0BaHMS PacCUUTHIBAETCS 10 (hopMmyIie:
306:(jaM+CpeM’
rae  Cpev —3aTpaThl Ha PEMOHT TEXHOJIOTMYECKOrOo O00OpYHOBaHHUS, P.;

Cuy — aMOPTHU3AINMOHHBIE OTYHUCIEHUS OT CTOMMOCTH TEXHOJOTUYECKOTO
o0opyoBaHus, p.

AMOpPTH3AITMOHHBIE  OTYHCIICHHWS HA KaXKABIH BHI  OOOpPYIOBaHHS

OnpeNeNatoT o popmyre:
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H -
CaM ll:io'k am

rae Il — eHa equHUIBI 00OPYIOBAHUS, P.;
H.,, — HOpMa amMopTH3aIMOHHBIX OTUHCIeHUH, H,ayy = 8%);
{ — MTYyYHO-KANBKYJISAIIUOHHOE BpEMsI, MUH;
Fos — ro10BOI IeicTBUTENBHBIN (OHA pabOoThl 000PYI0BaHMUS,
F06HOB = 5268,9 9,
K, — HOpMaTHBHBI K03 duIHeHT 3arpy3ku odopymoBanus, K, = 0,85;
Keuw — K03 (ULIMEHT BBIIOIHEHUS HOPM, Ky, = 1,02.

[Tpou3BoauM pacueTsl O BapuaHTaM 1o hopmyiie:

C.(010) = 6900000-0,08-33,84 _ 68,1 p:
5268,9-0,85-1,02-60

3arpaTtel Ha TeKymuid peMoHT o0opynoBaHusa (Cpey) OIpenessseM 110
KOJIMYECTBY PEMOHTHBIX €MHUIl U CTOUMOCTH OJTHOM PEMOHTHOM €JIMHULIBIL:

Boruucienus npousBoaum no Gpopmyre:

C = U ZRe
per t Nzud

rie  XRe - CyMMapHOE KOJIMYECTBO PEMOHTHBIX CJIMHHMII 110 KOJMYECTBY CTAHKOB
OJTHOTO THTIA;

{ — MTyYHO-KANBKYISAIIUOHHOE BpEMsI, MUH;

N oz — TOZIOBast TPOTpaMMa BBIITYCKA JIETaJICH.

[Ipon3BoIMM BBIUMCICHUE 3aTpaT HA TEKYIMIUHA PEMOHT OOOPYIOBAHHS IIO
dbopmyiie:

Cpen(010) = 6900000- 2,27 =27.23p
33,84-17000

PesynbpTaTel pacuera 3aTpaT Ha  COAEpPKAHUME M IKCILTyaTalUIo

TEXHOJIOTMYECKOTr0 000pYA0BaHUs 3aHOCUM B TaOJIUILY.
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Tabmuma 25 — 3arpaThl Ha COJAEpKaHME W IKCILTyaTallMI0O HA TEXHOJOTHYECKOE

o0opynoBaHue
Mopeins Croumocts, | Konmu- | Hopma [Ityano- Amoptusa- | 3aTpatsl
CTaHKa THIC. P. YeCTBO, | aMOpPTHU3a- | KaJIbKYJIs- IIMOHHbIE | HA
IIT. IIUOHHBIX LIUOHOE OTUHCIIE- PEMOHT, p.
OTUHCIIE- BpeMmsl, 4 HUS, P.
HUH, %
®pe3epHblil
CTaHOK
Spinner VC- 6900,0 3 8 33,84 68,1 27,23
450
Htoro 95,33

3aTpatbl Ha  CcOAEpKaHUE W JKCIUTyaTalli0  TEXHOJOTMYECKOTO

000pyI0BaHMS PACCUUTHIBAETCS 1O (hopMyIie:

3, = 68,1+27,23= 95,33 p.

3ampamul Ha SKCNAYamayuo UHCmpymenma

Ha ocHOBanum omnbiTa BHEAPEHUS HWHCTPYMEHTA Ha PANE MNPEANPUITUN
YpaJbCKOr0 PETUOHA MPEIIAraercsi BBIYMCIATH  3aTPaThl Ha JKCIUTyaTaLUIO
MPOTPECCUBHOTO UHCTPYMEHTA IO hopMyJIe:

3on = (HHJ‘I - Nt (onpn+kK0MHJ1 ) HKOMHH) ) Q-l) " Tvam - (TCT ) b(bn : N)-l,
rae 3., - 3arTpaThl HA SKCIUTyaTaruio COOPHOTO MHCTPYMEHTA, P.;

[l,; - meHa CMEHHOM MHOTOTPAHHOW TUIACTHUHHI, P.;

N - KOJIWYECTBO CMEHHBIX MHOIOTPAHHBIX IUIACTUH, YCTAHOBJIEHHBIX IS

OJIHOBPEMEHHOI pabOThI B KOPITyce COOPHOTO UHCTPYMEHTA, IIT.;
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Ixopn - IIEHA KOpIIyca cOOPHOrO MHCTPYMEHTa (IEepKaBKM TOKAPHOIO pe3la,
Kopiyca coopHol (hpessl/cBepina), p.;

Hyomnn - LI€Ha HaOOpa KOMIUICKTYIOIIMX U3JeNuid (OMOPHBIX IJIACTHH,
KJIMHOBBIX MPHKUMOB, HAKJIAIHBIX CTPYKKOJIOMOB, BUHTOB, IITU(TOB, PHIYArOB U
T. IL), P.;

Kxonmr — KOIPPHUITUESHT, YIUTHIBAIOIITNI KOJTUIESCTBO HAOOPOB
KOMILUICKTYIOIINX U3ENHI, UCIIOJIb3yeMBIX B 1Kopmyce (Ziep»aBke) cOOpHOro
MHCTPYMEHTA B TE€YEHUE BPEMEHU €ro SKCIUTyaTalluH, IIT.

Koaddunment - sMmoupuueckuit, BeIMYnMHA €ro 3aBUCUT OT YCIOBUI
MCIIOJIb30BAHUS MHCTPYMEHTA M KaueCTBa €r0 U3TOTOBJICHUS, OT PEKUMOB pe3aHUs
M O0IIero YypoBHS TEXHUYECKOM KyJIbTYphl — OpeanpusTus. MakcumallbHOE
3HAYCHHUE Koy = 5 COOTBETCTBYET OOJMPOYHOMY TOUYCHHIO KOBAHBIX WM JIUTHIX
3arOTOBOK C COOTBETCTBYIOIIUM Ka4yECTBOM 00pabaThIBAEMBbIX TOBEPXHOCTEH;

Q - KOJWMYECTBO CMEHHBIX IMOBOPOTHBIX IUTACTHH, HCIIOIB3YeMBIX B 1
Kopryce (JIep»aBKe) COOpPHOTO HWHCTPYMEHTAa B TEUYEHHE BpPEMEHU €ro
AKCIUTyaTallku, MIT.

N - KOJM4ecTBO BEpPIIMH CMEHHOM MHOTOTPAaHHOM IUIACTHHBI, T. Jls
KPYIJIOHN IUIACTHHBI peKoMeHayeTcs npuaumMaTth N = 6);

Dyu - KO3bOHIMEHT  (HAKTUUECKOTO HCIOIB30BAHUS, CBSI3aHHBIA CO
ClIy4yallHOM YyOBUIBIO MHCTPYMEHTA. ODKCHEPUMEHTAJIbHBIE JaHHBIE MOKa3bIBAIOT
Jana3oH U3MEHEeHHs BeIuduHbI ko3 duinenta ot 0,87 mpu yepHOBOM 00paboTKe
10 0,97 npu 4ucTOBOM 00pabOTKE;

T \fam - MAIIMHHOE BPEMSI, MUH,;

T ¢ - HEpUO CTOMKOCTU UHCTPYMEHTA, MUH.
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Tabnuma 26 — [TapaMeTpsl MPOTPECCUBHOTO HHCTPYMEHTA

Onepanus Wnctpyment | Mammus- Lena CyMmMmapH.
HOE €IMHHLIBI epUoS,
BpeMmsH, HHCTPY- CTOHKOCTH
MUH MeHTa, py0. | MHCTpY-

MECHTa, MUH

3arpaThsl Ha
HEPETOUKY
HMHCTPYMEH
Ta, pyo.

Koapou-

IUCHT

yOBLTH

Hroro

3aTparthl,

pyo.

1 2 3 4 5

010 ®pesa J 40 1,02 24805 150
Skif-M

MT290-
040A16R04
AD10-1K-
AL

[lnacTuHa 0,3 1265
ADHT10T3
02FR-AL

®pes3a J10
RF100 A 0,1 11730 420

Caepio-
MeTuuK M-

4Guhring | 008 | 5685 350
1839

Caepio-
MeTuuK M-

4 Guhring 0,24 5685 350
1839

Caepio
@2,05
23000002 | 0,01 430 150
I'OCT 886-
77

0,90

0,90

0,90

0,90

0,90

3,74

2,17

0,18

0,18

0,01

Uroro:

6,28

Pe3ynbrathl pacueToB TEXHOJOTMUECKON €e0eCTOMMOCTb BBINMYCKA OJIHOU

JeTaJId CBOJUM B Tadnuiy 27.
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Ta6auna 27 — TexHonornyeckas ce0eCTOMMOCTh 00pabOTKHY JIeTaIH

Cratbu 3aTpar Cymma, pyo.
3apaboTHas riara C 120,35
HAYUCICHUSIMU
3arpaThl Ha TEXHOJIOIMYECKYIO 2,28
ANEKTPOIHEPTUIO
3arpatbl Ha COJEpXKaHHE U 95,33
HKCIUTyaTaluio0 000PyI0BaHUS
3arparbl HA UHCTPYMEHT 6,28

Htoro 224,24

Ananus YPOBHA MEXHONI02UU np0u36000mea.

AHanu3 ypoBHS TEXHOJIOTUU MTPOU3BOJICTBA SIBJSIOTCS] COCTABISIOIICH

JaCTbIO aHAJIM3a OPraHU3alMOHHO-TEMATHYCCKOTO YPOBHS ITPOHU3BO/ICTBA.

VY nenbHbIN Bec Kaxa0i onepanuu onpeaensercs no Gopmyne:

Tt

You = ?-100% ,

rac

T' — WTy4HO-KATBKyISAIMOHHOE BPEMS HA KAXKIYIO OHEPAIIHIO;
T — cymMmmapHO€ IITYYHO-KaJIbKYJSIITUIOHHOE BpeMsi 00pabOTKH JIeTalu.
[Ipon3BoauM pacyeTsl yIEIbHOr0 BEca ONepalunu o Gopmyiie:

Yon (010)= %-100%:100%.

ona npoepeccusnoco obopyoosanus

JloJisi mporpeccuBHOTO 00OPYIOBAHUS OMPEACISIETCSl 10 €r0 CTOMMOCTH B

oOwIell CTOMMOCTH HCIIOJIb30BaHUsI 00OPYJOBaHUS U MO KOJUYECTBY. Y AEJIbHBIN

BEC 110 KOJIMYECTBY NMPOTPECCUBHOTO 000PYAOBaHUS oNpeesieTcs no Gpopmyie:

Vip = 22.100%,
Os
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II€ Onp — KOJIMYECTBO €AUHUILL IPOTPECCUBHOIO 00OPYNOBAHUS, Jpp =3 LIT.;

gy — o0I1Iee KOJIMIeCTBO UCTIOIB30BAaHHOTO 000pyI0BaHMs, § =3 IIIT.

Vo = %100%:100%.

Onpenenum Mpou3BOAUTEIBHOCTh TPYJa HA IPOTPAMMHOM OIEpPALUU:

5 Fo K 60
t 1

rae ko, — neicrBuTenbHbIN (GOHI BpeMEHH pabOThI OAHOTO pabodero, 4.;
Ky — KOO (OUITUEHT BBITIOJIHEHUSI HOPM;
t — MTYyYHO-KATBKYJISIITUOHHOE BPEMSI, MHH.

[Tpon3BoAMTEIHLHOCTE TPY/a B pa3pab0TaHHOM TEXITPOIECCe:

B, 015= 1674-1,2-60 3562wm [ uen.coo
" 33,84

3.4. OmnpeneneHre KOIMYECTBA TEXHOJIOTHYECKOTO OOOPYAOBAHMS BapHAHT

Ne2.

Tabnuia 28 — HopMbl BpeMeHH 10 orepanusim

IIty4no-
Ne
Mopaenb KaJbKYyJALUOHHOE
ormepanu HaumenoBanue oneparuu
obopynoBaHUs Bpems,  twm.k.,
u
MUH
010 DdpesepHas 6P12 2,9
015 ®pesepnas ¢ UITY Spinner U5-620 28,71

KonnuecTBo TeXHOIOTHUECKOTO 000PYI0BaHUS paccuuTaeM o hopmyiie:

N,
" F,.-k,, -k, -60

q

rac t- IITYYHO- KAJIBKYJIHMOHHOC BpCMs OIICpaln, MUH,

N..,- TOJI0Basi mporpamMma BhIITyCKa JIeTalel, 1IT;
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F .- neictBuTENbHBIN (HOH BpeMEeHH paO0Thl 000PYI0BAHUS, U;

K..- KO3 HUITUEHT BHITIOJHEHHSI HOPM BpEMEHH (10 TaHHBIM MPEATPUSITHSI

k.= 1,0+1,2);

K3 — HOPMATUBHBIN KO3 DUITMEHT 3arpy3ku 000pyAOBaHUs, sl CEPUITHOTO
mpom3BojIcTBa; K3 = 0,75 + 0,85.

JlelicTBUTeNbHBINA TO/10BOM (OHJ BpeMEHU pabOThl €IUHUIIBI 000PYTI0BAHUS

paccumTaeM CIeayIuM 00pa3om:

k
F06 = FH 1__p !
100

rjae...F,- HoMuHanbHBIN GOHA BpeMEHU padOThl €IUHUIIBI 000PYAOBaHUS, Y;

K,- moTepr HOMHHAJILHOTO BPEMEHHU pa0OThI eIUHHUIIBI 000y IOBaHHS HA

PEMOHTHBIE PabOTHI, %o.

Homunaneubiii  ¢onng  BpeMeHM  pabOThl  €AMHUILI  00OpYAOBaHUS
ompeneNsaeTcss MO MPOU3BOJCTBEHHOMY KalleHIaplo Ha Tekymuid rox (365 —
KaJIE€HJApHOE KOJMWYeCTBO JHEM; 117 — KOMMYECTBO BBIXOAHBIX M MPA3THUYHBIX
nHen; 242 — KOJIMYeCcTBO pabouumx JHEW, U3 HUX: 6 — COKpAaIlleHHbIC
MpeaNnpa3JHUYHbIC JHU TPOJOJDKUTEIBHOCTRIO 7 4; 236 — paboune OHHU
MPOJOKUTENBHOCTHIO 8 4). OTCI0/Ia KOJMYECTBa pabOUYMX 4acoB 00OpYAOBaHUs
(mpu TpexcMeHHOU paboTe):

Fu=1930-3=5790 u.

IToTepu paboyero BpeMeHH Ha peMOHTHBIE paboThl paBHbI 9,0% s OL] ¢
UITY. Orcrona nelcTBUTENbHBIM (POHI BpeMeHH paboThl  000pYIOBaHUS
COCTaBJISIET:

F o =5790-[1-— |=5268,9 u.
100
OHpCHCHﬂCM KOJINYCCTBO TCXHOJIOIMYCCKOI'O 060pyL[OBaHI/I$I:

010 _ 2, 9 '17000
5268,9-1,0-0,8-60

=0,2 wm. [Tpuanmaem q°° =1 wm;
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015

28,71-17000

~5268.9-1.0-0.80-60

=1,93 wm. [puaumaem q°° = 2 wm;

Tabnuua 29 — CBogHas BeJOMOCTh 000pY10BaHUS

Tun

obopynoBaHUs

BeprukaibsHo

bpesepHbIit

6P12

OOpalaTbIBatOmMi LEHTP C

YITY Spinner U5-620

KoanuectBo
CTaHKOB o

pacuery,en

0,2

1,93

IIpunumaemoe
KOJINYECTBO

CTaHKOB

Koadduunent
3arpy3Ku

obopynoBaHus,

%

0,2

1,93

Cpennuit

KO3 PUIHEHT
3arpy3Ku
obopymnoBaHus,

%

0,71

3.5. Onpenenenne KalmMTaIbHBIX BIIOKSHUN

O6GopynoBanue u mOporpaMMHOe oOecredeHue i JaHHOTO MPOEKTa He

npuoOpeTaroTCs, TaK Kak y»e ecTh Ha mpeanpustuu. [loaToMy B JaHHOM ciydae

pacucT KalmuTaJllbHbIX BJIIOKCHHMI HE IIPpONU3BOAHNM.

3.6. PacyeT TexHOIOTHYECKOHM CEOECTOMMOCTH JIeTay BapuaHT No2

Tekymue 3atpatbl Ha 00paOOTKY AETaIN PACCUUTHIBAIOTCS TOIBKO MO TEM
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CTAaTbiAM 3aTpaT, KOTOPBLIC U3MCHAIOTCA B CPABHUBACMBIX BApHUAHTAX.

B o6mieM cnydae TeXHOIOTHYECKasi CE0ECTOMMOCTh CKJIAJIbIBACTCS U3
CJIEIYIOIINX AJIEMEHTOB, COTJIACHO hopMyIIe:
C=3u+ 35+ 366+ 30 + 3us
rae 3., — 3arpaThl Ha 3apaboTHYIO IUIaTy, P.;

3, — 3apruiaTa Ha TEXHOJOTUYECKYIO DHEPTHIO, P.;

306 — 3aTpaThl HA COICPIKAHUE U IKCILIyaTaIllio 000pyI0OBaHUS, P.;

3ocu — 3aTPATHI, CBSI3aHHBIE C IKCIUIyaTalield OCHACTKH, P.;

3, — 3aTpaThl HAa MAJIOICHHBIN HHCTPYMEHT, P.

3ampamul Ha 3apabomHyI0 NIAM) OCHOBHLIX U BCNOMO2AMENbHBIX PAOOYUX,
YUACMBYIOWUX 8 MEXHONI02ULEeCKOM npoyecce 00pabomru 0emau.

3aTparthl Ha 3apabOTHYIO IJIaTy OCHOBHBIX M BCIOMOTATENbHBIX pab0odnx
paccuuThiBaeM 1o Gopmyiie:
33H:3Hp+3H+3K+3Tp’
rae 3y, — OCHOBHAs M JOIOJIHUTENbHAs 3apa0oTHas IUIaTa C OTYUCICHUSMU Ha
COITMAIbHOE CTPAaXOBAaHHUE IMPOU3BOJICTBEHHBIX Pa0OYHX, P.;

34 - OCHOBHAs W JIONOJIHMTEIIbHAS 3apa0OTHAS IUIaTa ¢ OTYUCICHUSIMH Ha
COITMAIbHOE CTPAaXOBaHHUE HAJIATYHUKOB, P.;

3¢ - OCHOBHas W JOIOJHUTEIbHAS 3apa0dOTHAS IulaTa C OTYMCICHUSIMH Ha
COITMAIbHOE CTPaXOBaHUE KOHTPOJICPOB, P.;

3;p - OCHOBHAsl U JOINOJIHUTENbHAs 3apabOTHAs IUIaTa C OTYUCICHUSAMHU Ha
COITMAIbHOE CTPAaXOBaHHUE TPAHCIIOPTHBIX PabOUHX, P.

3ampamul Ha 3apabomuyI0 NiAmMy OCHOBHLIX U 8CNOMO2AMENbHBIX PAOOYUX,
YUACMBYIOWUX 8 MEXHONI02UYECKOM npoyecce 00pabomru 0emanu paccuumaem no

Gopmyne (chopma onnamer mpyoa- coenvHas):

3, =C, t-Ky KK K,

ecH p
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rie....C,- yacoBas tapudHas cTaBKa MPOW3BOJCTBEHHOTO0 pab04Yero Ha OIEpaIlny,
p-;

t- IMTYy4YHO- KAIBKYJISIIMOHHOE BPEMs Ha OTEPAIHIO, U,

K- K03 PUIMEHT yIUTHIBAIONIUI MHOTOCTAHOYHOE 00CTYKHBAHHE

(Kux = 0,49);

K,on- KOO GUIHEHT, YIUTHIBAIOIINN JONOTHUTEIBHYIO 3apab0THYIO IIATy

(K.on= 1,05+1,15)

Kecnm KOOPGUITUEHT YUNUTBHIBAIOIINHN CTPaXxoBbie B3HOCHI (K= 1,3);

K,- pafionnsIit koahpunument (k,= 1,15).

YHCICHHOCTh CTAHOYHUKOB BBIUUCIISIEM T10 (hopMYyJIe:

qCT = t Nzod ) kMH
F

p

rae  Fp — IeicTBUTENBHBIN TON0BOM (OH BpeMeHH paboThl OAHOTO paboyero,

1930 u;

Kyz—K03()PUIMEHT, YIUTHIBAIOIIMI MHOTOCTAHOYHOE 00CITy)KuBaHue, Ky,=1;

t— IMTYYHO-KAJIBKYIIAIIMOHHOC BPpEMS OIICpaliv, MHUH,

N oz — TOZOBas IporpamMma Beimycka faeraneit: Ny, = 17000 .

LIO]'O _ 2,9’17000'1,0

o =0,43 gen ,
1930-60

~28,71-17000-1,0
1930-60

015
4 cr

=421 4gen,

JelictButenbHbld (DOHJ BpeMEHHM pabOThl CTAHOYHHMKA OIMPENENseTCs IO
MPOU3BOJICTBEHHOMY KaJleHJapr0 Ha Tekymuid roxa (365 — KkaneHaapHoe
KOJIMYECTBO AHEW; 117 — KOIMYECTBO BBIXOJAHBIX M MpPa3qHUYHBIX JTHEH; 242 —
KOJIMYECTBO paboumx AHEH, U3 HUX: 6 — COKpalleHHbIe MpeANpa3HUYHbIE THU
MPOJOKUTENBHOCTRIO 7 4; 236 — pabouue OHH NPOJOJDKUTEIBHOCTHIO 8 4;

notepu: 24 — OTIYCK OYEPEAHOU, 2 — MOTEpH MOJ OOIBHUYHOMY JIUCTY, 6 —
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npouue; uTOro mnorepb — 32 aHs.). OTcoma KOJIMYECTBO pabOdyMX YacoB
CTaHOYHHUKA cocTaBisieT 1674 u.
PesynbraThl Beruncienuii 3aneceM B Tabmuiry 30.

Tabnuua 30 — 3aTpaTsl Ha 3apa0OTHYIO IUIATY CTAHOYHUKOB

Yacosas [Ity4yHo- HucneHHOCTh
HaunmenoBan 3apaboTtH

tapudHa KaJbKYJISAIN CTAaHOYHUKOB, Yel.
ue as rjara,

s CTaBKa, OHHOE
omnepanuu p. pacucTH IIpuH

p. BpeMsl, MUH

as aTas

dpesepHas 140 2,9 6,76 0,43 1
O®pesepHast ¢

180 28,71 86,13 4,21 5
qIry
Uroro: 31,61 92,89 4,64 6

Omnpenenum 3aTpathbl Ha 3apabOTHYIO MJIaTy Ha rOJAOBYIO MPOrpamMMmy:
33m = 92,89-17000 =1579130 p.
3apaboTHas mjiata BCIOMOTaTelbHBIX pab0o4rX pacCUUThIBaEM 1o hopmyiie:

3BCH - C;:U” ) FP ’ q@cn : k()on ) l‘(P

N 200

rae  Fp —neicTBUTENBHBINM TOAOBOU (DOHI BPEMEHHU padOTBI OJHOrO paboyYero, 4.;

N0y — TofoOBas mporpamma Beiycka aeraiei, Ny, = 17000 mt.;

K, — palloHHBIN K03 dUIUeHT, K, = 1,15;

K jon — KOO GUIIMEHT, YYUTHIBAIOIIUNA TOMOJIHUTENIbHYIO 3apa00THYIO ILIaTy,
Kyon = 1,05;

Cy" — vacoBag TapudHas cTaBKa pabo4yero COOTBETCTBYIOIIEH
CHELUUANIBHOCTHU U pa3psaa, p.;

Upen — YHUCJIEHHOCTh BCIOMOTATENbHBIX pPabOuuMX COOTBETCTBYIOLIEH

CHEIMAILHOCTH U paspsja, p.
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YucneHHOCTh BCIIOMOTaTEIbHBIX pabounx COOTBETCTBYIOLIEH

CHELUANTBHOCTHU U pa3psia onpeaensercs no Gopmyse:

rae  gp — pacyeTHOE KOJIMYECTBO 00OPYJOBaHUS, COTJIACHO pacuyeTaM, COCTABISET
On = 2,13 mit,;
N — 9uCiI0 cMeH paboThl 00OpymOBaHus, N= 3;

H — gncno crankoB, oOcaykuBaeMbIx 0MHUM Hamaggukom, H = 10 mr.

22183 4 a7 gen
4,64

UUCIeHHOCTh TPAHCHOPTHBIX pabounx cocTtaBiser 5% oOT uwucia
CTAaHOYHUKOB, YUCIEHHOCTh KOHTPOJIEPOB — 7% OT UnciIa CTAHOYHUKOB, OTCIO/IA:

Yopanen. = 0,05-4,64 = 0,23 uen.;

Yyomp. = 0,07-4,64 = 0,33 uen.

[IpousBenem BbIUKCICHUS 3apaOOTHOM TIaThl BCHOMOTATENbHBIX Pa00OUHX:

_ 95,5-1674-1,37-1,15-1,05 _

3 =1157p.;
o 17000 P
81,5-1674-0,23-1,15-1,05 _ )
3Tpchn. = 17000 - 2’9 p-,
_ 78,1-1674-0,33-1,15-1,05 _
31<0HTp. - 17000 - 3;9 p

JlaHHBIE O YUCIICHHOCTH BCIIOMOTaTebHBIX Pa00UMX U 3apa00THOM IIaTe,
MPUXOJIAILYIOCS Ha OJIHY JETajlb, CBOAUM B TaOJIUILY.

Tabauma 31 — 3aTpatsl Ha 3apabOTHYIO IJIATy BCIIOMOTATENBHBIX Pa00ounX

3aTparsl Ha
YuUCIEeHHOCTD, Yell.
CnenuanpHocTh | YacoBas tapudHas HU3rOTOBJICHHUE
pabouero CTaBKa, P. OJTHOM JeTaiu,
pacueTHad MPUHATAS
p.
Hamagunk craHkoB 95,5 1,37 2 11,57
TpancnopTHBII 81,5 0,23 1 2,9
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pabounit
Kontponep OTK 78,1 0,33 1 3,9
Hroro: 4 18,37

Omnpenenum 3aTpaThl Ha 3apabOTHYIO IJIATy 3a TOJ:
33m = 18,37-17000 = 312290 p.
Paccunrtaem 3atpathl Ha 3apabOTHYIO TIATy 1O (hopMmyIie:

3. = 1579130 + 312290 = 1891420 p.

Omuucinenus 8 COYUAIbHBIU POHO.
Otuucnenusi B conuanbHbiil GoHA cTpaxoBaHus cocTaBisiioT 30% ot dhonaa

3apabOTHOM TIJIATHI.

1891420-0,3=567426 p.

3ampamvl Ha INEKMPOIHEPSUIO
3aTpaTbl Ha JJIEKTPOIHEPIHI0, PACXOJYEMYKO HA BBIINOJIHEHUE OIHOMU
JeTajeonepalu, pacCUluThiBaeM o dhopmyre:
N, -ky -k,
-k,

-k, -k, -t

3, =

1,

rae Ny — yCTaHOBIEHHAs: MOIHOCTD TJIABHOTO 3JIEKTPOABUTATENS (IO MACIOPTHBIM
JaHHBIM), KBT;

Kn — cpenHuit K03 PUIMEHT 3arpy3KH JIEKTPOIBHTATENS 10 MOIITHOCTH,
ky =0,2+0,4;

Ky — cpenamit K03 GUIIEHT 3arpy3KH IEKTPOABUTATENS IO BPEMEHH, A
KPYITHOCEPHIHHOTO Mpon3BoACTBa Ky, = 0,7;

Kox — cpemnuit  ko3(h(dHUIMEHT  OXHOBPEMEHHOH  pabOTBI  BCeX
aNlekTpoaBuTareneii cranka, Ko, = 0,75 — mpu nByx asuraremsx u Ko, = 1 npu

OJIHOM JBHUTATEJIEC;
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Kw — k03QQUIHMEeHT, YYNTHIBAIOIIUN IOTEPH JIICKTPOIHEPTUH B CETH

npennpustas, Ky = 1,04 + 1,08;

N — ko3(dduuueHt none3Horo AehcTBHUs 00OpynoBaHMs (MO MAaCHOPTY

CTaHKa);
Keiw — K03 (GHUIUEHT BBIIOIHEHUS HOPM, K,y = 1,02;
L1, — croumocts 1 kBt-9 anmexkrposneprum, 11, = 3,1 p.

[IpousBoauM pacueTsl o Gpmyre:

7,5-0,3-0,7-0,75-1,06-2,9

3,(010) =
(010) 0,75-1,02-60

-3,1=0,24 p;

15.0,3-0,7-0,75-1,06-28,71

»(015) =
3:(015) 0,9-1,02-60

-3,1=1,3 p;

PGBYJIBTaTBI pacducTa CBOOAUM B Ta6.]'H/II_Iy.

Tabnuma 32 — 3aTpatThl Ha AICKTPOIHEPTHUIO

Mogens cranka YcraHoBieHHas IItyano- 3arpaTsl Ha
MOIITHOCTbh, KBT KaJIbKYJISIIIUOHHOE ANEKTPOIHEPTHIO,
BpeMs, 4 p.
BeprukansHo-
7,5 2,9 0,24
dpe3epHsbrit 6P12
Oo6pabatsIBaromuit
neHtp Spinner U5- 15 28,71 1,3
620
Htoro 1,64
Omnpenenum 3aTpathl HA AIEKTPOIHEPTUIO 32 TOJI:
3, =1,64-17000 = 27880 p.
3ampambl HA codepofcaﬂue u dKcniyamayuro MeXHOoJIo2UYeCKo20
000py008aHuslL.
3aTpathl Ha  COACPKAHME M  OKCIUIyaTalMl0  TEXHOJOTMYECKOTO
000pyI0BaHMS PacCUUTHIBAETCS 10 (hopMmylie:
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306:(jaM+CpeM’
rae  Cpey —3aTpaThl Ha PEMOHT TEXHOJIIOTMYECKOro 00OpyAOBaHUL, P.;

Cav — aMOPTH3AIMOHHBIC OTYHUCICHUS OT CTOMMOCTH TEXHOJOTHYECKOTO
o0opyioBaHus, p.

AMOpPTH3AITMOHHBIE ~ OTYHCIICHHWS HA KaXKABIH BHI  OOOpPYJAOBaHUS
OnpeneNatoT o popmyre:

-H -t
C - Uoﬁ am .
™ F06 ) k3 ’ k(m

rae Il — eHa equHUIBI 00OPYI0BAHUS, P.;
H.,, — HOpMa amMopTH3aIMOHHBIX OTUHCIeHUH, Hayy = 8%);
{ — MTYyYHO-KANBKYJISAIIUOHHOE BpEMsI, MUH;
Fos — ro10BOI IecTBUTENBHBIN (OHA paboThl 000PYI0BaHMUS,
F06HOB = 5268,9 9,
K, — HOpMaTHBHBIH K03 duIHeHT 3arpy3ku odopymoBanus, K, = 0,85;
Keuw — K03 (ULIMEHT BBIIOIHEHUS HOPM, Ky = 1,02.

[Tpou3BoauM pacueTsl IO BapuaHTaM 1o hopmyiie:

180000-0,08-2.9 _ )
=0,15p;
5268,9-0,85-1,02-60

Cau(010) =

C,.(015) = J560000-0,08-2871 _ oq oo .
5268,9-0,85-1,02-60

3arpaTtel Ha TeKymuid peMoHT o0opynoBaHusa (Cpey) OIpeneisseM 110
KOJIMYECTBY PEMOHTHBIX €MHUI U CTOUMOCTH OJTHOM PEMOHTHOM €JIMHUIIBIL:
Boruucienus npousBoaum no Gpopmyre:

_ Uge -2Re
peM— —

t- Nzod
rac YRe - CYMMApPHOC KOJUYCCTBO PEMOHTHBIX CAWHUIL 11O KOJIUYICCTBY CTAHKOB
OJITHOT'O THIIA,
t— IMITYYHO-KAJIBKYIIIIIMOHHOC BPEMS, MUH;

N0y — TOZOBas IporpaMmMa BhITycKa JeTajeH.
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[Ipou3BoauM BBIYHMCIIEHUE 3aTpaT Ha TEKYIIHH PEMOHT OOOpYAOBaHUS MO

dbopmyie:

180000-0,2

Cpen(010) =————== 10,73 p;

pen(010) 2,9.17000 P
7560000-1,93

Cpen(015) =——————==29,89 p;

pen(015) 28,71-17000 P

PesynmpraTel  pacuera 3aTpar Ha  COAEpIKAHUE

TEXHOJIOTMYECKOTI0 000pyA0BaHUs 3aHOCUM B TaOJUILY.

Tabmuma 33 — 3arpaThl Ha COJEpKAHHE W IKCILTyaTalUIo

u 9KCILTyaTalunro

Ha TCXHOJIOI'MYCCKOC

o0opyi0BaHUe
Mopeins Croumoc Kon Hopma IItyano- Amoptu 3arpat
CTaHKa Th, TBIC. u- aMopTH3 KaJIbKYIIS 3a- Bl  Ha
p. qecT a- -IIIOHOE LIUOHHBI PEMOHT,
BO, IIUOHHBI Bpems, 4 e p.
IIT. X OTUHUCIIE
OTUHUCIIE -HUA, P.
-aui, %
Beprukan
BHO-
180,0 1 8 2,9 0,15 0,73
bpesepHbI
it 6P12
O06pabatsr
BAIOLIUHI
LIEHTP 7560,0 2 8 28,71 63,35 29,89
Spinner
U5-620
Htoro 63,5 30,62
3aTpaThl Ha  COAEpXKAaHWE M  DKCIUIYyaTallMi0  TEXHOJOTMYECKOTO
000pyI0BaHUS PACCUUTHIBAETCS 1O (hopMyIie:
35 = 63,5+30,62= 94,12 p.
Jlucm
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3ampamul Ha 3KCNAYamayuo UHCMmpymenma

Ha ocHOBaHuu omnbITa BHEAPEHHUS] WHCTPYMEHTA HA psiie MPEeAnpUsSTUN
YpaJIbCKOTO pPETrMOHA MPEAJiaraeTCsd BBIYUCIATh  3aTpaThl Ha HKCILTyaTaIUIO
MPOTPECCUBHOTO UHCTPYMEHTA 1O opMyJIe:

3on = (HHJ‘I - Nt (HKOpH+kKOMHJI ) HKOMHH) ) Q-l) " Tvam - (TCT ) b(bn : N)-l,
rae 3., - 3arTpaThl HA SKCIUTyaTaruio cCOOPHOTO MHCTPYMEHTA, P.;

Il,; - 1eHa CMEHHOW MHOTOIPaHHOM IIACTUHBI, P.;

N - KOJIMYECTBO CMEHHBIX MHOTOTPAHHBIX IUIACTHH, YCTAHOBJICHHBIX IS
OJIHOBPEMEHHO pabOThI B KOPITyce COOPHOTO UHCTPYMEHTA, IIT.;

Iopn - IIEHA KOpIIyca cOOPHOrO MHCTPYMEHTA (IEepKABKM TOKAPHOTO pe3la,
Kopiyca coopHol (hpessl/cBepina), p.;

Hyomnn - 1I€Ha HaOOpa KOMIUICKTYIOIIMX U3JeNuid (OMOPHBIX IJIACTHH,
KJIIMHOBBIX MPWKUMOB, HAKIIAIHBIX CTPYKKOJIOMOB, BUHTOB, IITU(TOB, pIYaroB u
T. IL), P.;

Ko — KOIPPUITMESHT, YIUTHIBAIOITHI KOJUYIESCTBO HAOOPOB
KOMILUIEKTYIOIINX U3ENHI, UCIIOJIb3yeMBIX B 1KopIyce (Ziep»aBke) cCOOPHOTo
MHCTPYMEHTA B TE€UEHUE BPEMEHU €ro SKCIUTyaTalllH, IIT.

Koaddunment - smoupuueckuit, BeIMYMHA €ro 3aBUCUT OT YCIOBUI
WCIIOJIb30BAHUS UHCTPYMEHTA M KaueCTBa €r0 U3TOTOBJICHUS, OT PEKUMOB pe3aHus
M O0IIero YypoBHS TEXHUYECKOM KyJIbTYphl — Opeanpusitus. MakcuMallbHOE
3HAYCHUE K,y = 5 COOTBETCTBYET OOJMPOYHOMY TOUYCHHIO KOBAHBIX WM JIUTHIX
3arOTOBOK C COOTBETCTBYIOIIUM Ka4yECTBOM 00pabaThIBA€MBbIX TOBEPXHOCTEM;

Q - KOJWMYECTBO CMEHHBIX IMOBOPOTHBIX IUTACTHH, HCIIOIB3YeMBIX B 1
Kopryce (JIepXaBKe) COOpPHOTO HWHCTPYMEHTAa B TEUEHHE BPEMEHU €ro

9KCILTyaTaluu, miT.
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N - KOJIMYeCTBO BEPIIMH CMEHHOW MHOTOTPAHHOW IJIACTUHBI, IIT. Jlms

KPYTJIOW TUIACTHHBI peKoMeHayeTcs npuaumarb N = 6);

Dyu - KO3bOHIMEHT  (HAKTUUECKOTO HCIOIB30BAHUS, CBSI3aHHBIA CO

CIIy4ailHON yOBUIbIO MHCTPYMEHTAa. OKCIIEPUMEHTAJbHbIE JTaHHBIE MOKAa3bIBAIOT

Jana3oH U3MEHEeHHs BeIuduHbl Koddduinenta ot 0,87 mpu yepHOBOM 00paboTKe

10 0,97 npu 4ucTOBOM 00pabOTKE;
T \fam - MAIIMUHHOE BPEMSI, MUH,;
T ¢ - HEpUO CTOMKOCTU UHCTPYMEHTA, MUH.

Tabmuma 34 — [TapaMeTpsl MPOTPECCUBHOTO HHCTPYMEHTA

Onepan Wnctpym Mamm Lena Cymmap 3arpatsl Koapou Hroro
ns eHT H-HOE eIIMHUIL] H. Ha -IIUEHT 3aTpaTsl
BpeMms, BI HepUoS, epeTou yobUTH , pyo.
MUWH HHCTpY- CTOMKOC Ky
MEHTa, T™H HHCTPY
pYyo. UHCTPY- MEHTa,
MEHTa, pYyo.
MUH

1 2 3 4 S) 6 7 8
010 Konuesas 2,0 524 320 - 0,90 0,01

¢dpe3a

@40

2223-

1083

I'ocCT

17026-

71
015 ®pesad | g5 | 24805 | 150 : 0,90 4,4

40 Skif-

M

MT?290-

040A16

RO4AD1

0-IK-AL

0,3 1265

IInactun

a

ADHT1
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OKoHYaH]I

0T302F
R-AL

1€ TAOTULIBI
®pe3a

10
RF100 A

Caepio-
METYHK
M-4
Guhring
1839

Caepio-
METYHK
M-4
Guhring
1839

Caepiio
@2,05
2300-
0002
IroCcT
886-77

341

0,08

0,24

0,01

11730 420 0,90

5685 350 0,90

5685 350 0,90

430 150 0,90

2,17

0,18

0,18

0,01

Uroro:

6,79

Pe3ynbrathl pacueToB TEXHOJOTMUECKON €e0eCTOMMOCTb BBIMYCKA OJIHOM

JeTaJId CBOJUM B Tabnuiy 35.

Tabnuia 35 — TexHonoruueckasi ce0eCTOMMOCTb 0OPaOOTKH JAeTau

Cratbu 3aTpar Cymma, pyo.
3apaboTHas miara 111,26
HAYUCIICHUSIMHI
3arpaThl Ha TEXHOJIOIMYECKYIO 1,64
AIIEKTPOIHEPTUIO
3aTpatbl Ha COJAEpXkKaHUE 94,12
HKCIUTyaTaluio0 000PyI0BaHUS
3arparbl HA UHCTPYMEHT 6,79

Htoro 213,81
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Ananus YPOBHA MEXHONI02UU I’lpOZ/lS’GOaCWZGCl.
Ananus YPOBHSA TCXHOJOTIHU ITPOU3BOACTBA SABJIAIOTCSA COCTaBJ'IHIOHleﬁ
JaCTbIO aHAJIN3a OPraHrU3alMOHHO-TEMATHYCCKOTO YPOBHS ITPOHU3BO/ICTBA.

VY nenbHbIN Bec Kax a0 orepanuu onpeaensercs no gopmyne:

t
Youn = TT-100% ,

rie  T'— mTyYHO-KANBKYIAIIOHHOE BPeMs Ha KAXKAYIO ONEPAIIHIO;
T — cymMmmapHO€ IITYYHO-KaJIbKYJSIITUIOHHOE BpeMsi 00pabOTKH JIeTalu.

[Tpou3BoauM pacueTsl yaeIbpHOTO Beca oneparuu no popmyre:

V., (010)= %-100% =9.17%.

V., (015)= %-100% =90,83%.

onsa npoepeccusnozo obopyodosanus

JloJisi mporpeccuBHOTO 00OPYIOBAHUS OMPEACISIETCS MO0 €r0 CTOMMOCTH B
o0111eif CTOMMOCTH HCIOJIb30BaHUSI O0OPY/IOBaHMS U IO KOJUYECTBY. Y IEIIbHBIN
BEC MO KOJIMYECTBY MPOTPECCUBHOTO 000PYI0BaHUSI ONpeieaeTcs o popmyIe:

gnp

P

pr = * 100% y

II€ Onp — KOJIMYECTBO €AMHUILL IPOTrPECCUBHOTO O0OPYNOBAHUS, Jpp =2 LIT.;

gy — o0I1Iee KOJIMIeCTBO UCTIOIB30BAHHOTO 000pyA0BaHMs, § =3 IIIT.
2
pr = 5'100% :66%.
OnpenenuM MPOU3BOAUTEILHOCTD TPY/a HA IPOTPAMMHON OTICPAITHH:
F -x, -60

B= p 61
t
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rae ko, — neicrBuTenbHbIi GOHI BpeMeHH pabOThI OAHOTO pabodero, 4.;
Ky — KOO (OUITUEHT BBITIOJIHEHUSI HOPM;
t — MTYyYHO-KANBKYJISIITUOHHOE BPEMSI, MHH.

[Tpon3BoAMTEIHLHOCTE TPY/a B pa3pad0TaHHOM TEXITPOIIECCe:

B 01521674-1,2-60

np.

=4198wm [ uen.coo

i)

B Tabmume 36 TmpeacTaBieHBl TEXHHKO-DKOHOMHUYECKHE ITOKA3aTEIH

IIPOEKTA.

Tabnuia 36 - TeXHUKO-3KOHOMUYECKHE MOKa3aTeNn MPOEeKTa

3HaueHus 3HaueHus N3menenus
HaumenoBanue En.

HoKazaTeliey | Imokasareneit mokas3aTteis
oKazareieu HU3M.

Bapuant Nel | Bapuant Ne2
I"on0BO# BBIMTyCK JeTanei IIT. 17000 17000
KomnuectBo BUZOB 000pyIOBaHMS | LIT. 1 2 1
KonnyecTBO OCHOBHBIX pabounx Yell. S) 6 1
Tpynoémkocts 00pabOTKH OJHOMN 0,56 0,53 -0,03

H/4

eTanu
TexHomornueckass ce0eCTOMMOCTD 224,24 213,81 -10,43

OJIHOM JeTalu,

B TOM YHCIIE: pYyo.
- 3aTpaThl HA HHCTPYMEHT 6,28 6,79 0,51
- 3apaboTHasi OCHOBHBIX IIIaTa 120,35 111,26 -9,09
pabouunx
Hons MPOTPECCUBHOTO % 100 67 33
obopynoBaHus

mt/gen. | 3562 4198 636
[Tpou3BOUTEIHHOCTE TPY/A

roJ
Cpennuii k03 (GUIMEHT 3arpy3Ku 0,76 0,71 -0,05

obopynoBaHUs
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BbIBO/I: Mcnons3oBanune 5 - oceBoro oopadateiBaroiiero Ienrpa ¢ UIlY
MO3BOJIUJIO  CHU3UTh  ce0eCTOUMOCTh  00pabOTKM  JeTalid,  COKpPATUTh
MPOU3BOJICTBEHHBIM IUKJI, TOBBICUTH KadecTBO 00palOoTku. I[losTomy MoOXHO
CKa3aTh, 4YTO TEXHOJIOTMYECKUU Tmporiecc BapuaHt Ne2 spisieTcs Oolee
3(PEeKTUBHBIM IO CPAaBHEHUIO C BapuaHToM Nel.

Ncxonst u3 3TOr0 cOCTaBUM CPaBHUTEIBHYIO TAOIHILY.

Tabnuua 37 — CpaBHeHue noKkaszareneid 000py10BaHUS.

BeprukanbHo - N3menenus
OO6pabareIBaromuit
HanmenoBanue En. (bpe3epHbIil cTaHOK ) [OKa3aTelst
uentp ¢ YITY Spinner
roKazareyeu W3M. c UIry
) U5-620
Spinner VC -450
CTouMOCTh CTaHKa pyo. 6900000 7560000 660000
Mo1tHOCTh KBt 6 15 9
MaxkcumanbHast 15000 12000 3000
CKOpOCTb  BpalleHus | 00/MuH
IITTUHACIS
KonuuectBo 8 7 -1
WHCTPYMEHTA IIT.
ucnoJibzyemoe B TII
KonuuectBo 4 1 -3
YCTAaHOBOB JETaN
KonuuectBo ocei 3 5 (4+1) 2
CTaHKa
OTHomIeHHEe TUIOMIAAN 0,08 0,04 -0,04
paboueil TMOBEPXHOCTHU
Knn
K of0mel momaau
CTaHKa

Pacuer oTHOmIeHHUs MiomIaaAu paboueil MOBEPXHOCTU IUIOMIAIU K  OOIIen
IUIOMIAIM CTaHKa BEIEM MCXOJsi W3 JaHHBIX B Tabmumax 3 u 4 rabapuTHBIX

pa3MepoB.
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4. METOANYECKAA YACTD

4.1. Metoabl U CpeCTBA MOATOTOBKH MIEPCOHAIIA

CoBpeMEHHBIN YPOBEHDb Pa3BUTHUA MPOU3BOJCTBA XAPAKTEPU3YETCS BBICOKOMN
CTEIEHBIO aBTOMATU3AalMU MPOU3BOJCTBEHHBIX IporeccoB. OQHUM U3 OCHOBHBIX
CPEACTB aBTOMATHU3AIMU SIBJISIIOTCA CTaHKH C MPOTPAMMHBIM  YIPABICHUEM.
CnenuanpHocTh  "OmnepaTop-Hanagduk oOpadaTeiBaromux meHTpoB ¢ YITY
(4UCIIOBBIM ~ TMPOTPAMMHBIM  yIpaBieHUEM)"'  TOJIb3yeTcsl  CIPOCOM  Ha
COBPEMEHHOM pbIHKE TpyJa. TexHuka OOHOBISIETCS, U IPOU3BOICTBEHHbBIC
NpeAnpusTUsl cTaparTcs 3akynatb ctanku ¢ YIIY, Tak kak oHu Oonee
MPOU3BOAUTENBHBIC, 1a U MEPEHACTPOUTh UX HE COCTABIAET HUKAKOrO Tpyla -
3aKa3bl IPU MX MOMOIIM BBIMIOJIHSAIOTCA TOYHO M B CPOK, KAa4E€CTBO JI€TAJIEH Ha
BBICOKOM YpPOBHE.

[IpuMeHeHre CTaHKOB C MPOTrpaMMHBIM YIpPABICHUEM O0O€CTIEUHBAET
BBICOKYIO CTETIEHb aBTOMAaTU3alluu OOpaOOTKHU W3AENHM, yIydIIaeT UX KauecTBO,
TOYHOCTb, MOBBIIIAET KYJIbTYPY MNPOU3BOJCTBA M CBOAUT (PUBUYECKUUA TPy K
MUHUMYMY.

B npoektrpyeMoM TEXHOJOTMYECKOM IPOIIECCe MEXaHMYEeCKOH 00paboTKu
neranun «Kopryc Onoka ympasieHus» o0paboTka HMpOU3BOAUTCS Ha (pe3epHOM
cranke ¢ UYIIY. Hcxons w3 3TOro, st JAHHOTO TEXHOJOTMYECKOrO mpolecca
HEeoOXoquMa MOJAroToBKa pabounx 1o mnpodeccun «OnepaTop-HamaTIuK
00pabaThIBaAIOIINX IEHTPOB C YUCIOBBIM MPOrPAMMHBIM YIIPABICHUEMD.

Ha npennpustun AO «VYIIIT «BekTop» HET COOCTBEHHOTO y4eOHOI0 1IEHTpPA,
KOTOPbIA OBl OCYIIECTBIIST MEPENOJIrOTOBKY W TOBBIIICHHE KBadU(UKAIUU
nepcoHana, Mo3TOMY B Cllydae HEOOXOJUMOCTHU MEPENOArOTOBKU KaJApOB, CIyk0a
nepconana AO «YIIII «Bekrop» 3akiro4yaeT J0roBopa ¢ Y4eOHBIMH IEHTpaMu

JIPYTUX NPENPUIATUA 1 00pa30BaTENIbHBIX YUPEKIACHUM.
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OO6pa3oBarenbHasi OpraHu3allys, peaausyrollas nmporpaMmy mno npodeccuu,
JTOJDKHA — pacrojiaraTh MaTepHaTbHO-TEXHHMYECKOM 0a30i, o0ecreynBaromen
MPOBEJECHNE BCEX BUJIOB JUCHMIUIMHAPHOW U MEXIUCUUILTMHAPHON MOJITOTOBKH,
nabopaTopHOM, MpakTUYEeCKOW paboThl  O0ydaromMXcs, MPEAyCMOTPEHHBIX
y4eOHBIM TIUJIAHOM ©  COOTBETCTBYIOIIEH JCHCTBYIOIIMM CAHUTApPHBIM U
MPOTUBOMOKAPHBIM TMpaBUjaM W HoOpMaM. MUHUMaIbHO HEOOXOAUMBIN st
peanmuzannu OOII nmepedyeHs MaTepruaIbHO-TEXHUUYECKOTO 00eCTICUCHHUS, BKIIOYACT
B ceOst:

- [Iporpammuoe o6ecneuenue CAD/CAM;

- @pe3epHbI U TOKAPHBINA 00padaThIBAIOIIUNA IIEHTPHI C BO3MOXKHOCTHIO
m3meHenus cucteMbl YITY, anantupoBaHHbie 11 y4eOHBIX IEIEH.

Takoit oOpazoBaTenbHOM opranm3ammert sBiagercs HOYY  IIO
«YpanbCKuil IEHTP NOJATOTOBKU KaJPOBY.

HOUY [AIIO «YpanbCckuil LEHTP MOATOTOBKH KaApOB» OCYLIECCTBISET
00pa3zoBaTeIbHYIO JIESITENBbHOCTh HA OCHOBaHUU JuieH3nu Ne 16692 ot 12.10.12,
BbIJJaHHOM  MuHuctepcTBOM 001Iero W MpoecCHOHaIbHOro 00pa3oBaHUs
CBepa1oBCKOi 00J1acTH.

Herocynapctsennoe o0OpazoBaTenbHOE 4acTHOE yUpexIeHue
JIOTIOJIHUTENLHOTO0  MpodecCuoHanbHOr0  00pa3oBaHus "YpalabCKUM  LIEHTP
noaroroBku kagapos" (HOUY JIIIO «YUIIK») ocymiecTBisieT o0pa3oBaTelibHYIO
NEeATEeNbHOCTb:

[To ocHOBHBIM MporpamMmaM NpodecCHuoHaTBLHOTO OOYYEHHS - MporpaMmam
npodecCUoHaIbHONM  MOATOTOBKU MO  MpodeccusiM pabouux,  JOTKHOCTIM
CITyXKalluX, IpOrpaMMbl MEPENnoArOTOBKU pabounx, CITyXKalluX,
IporpaMMbl MOBBIIICHUS KBaTU(DUKAIUKA pab0OdHX, CIyKaIUX.

B COOTBETCTBUU c nepeohopMIEHHBIM MPUITIOKEHUEM K
JUUEH3UU YPAIbCKUM LIEHTP TMOJATOTOBKM KaJpOB UMEET MPaBO OCYIIECTBIATh

00pa3oBaTeIbHYIO JAEATEIBbHOCTh MO JIH000M mnpodeccuu paboumx, JOKHOCTH
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ciayxamux u3 [lepeuns npodeccuii  paboumx, JODKHOCTEH — CHOyXKalllUX, MO
KOTOPBIM OCYIIECTBIIAECTCS TMpodeccuoHanbHoe o0yueHue (YTBEp>KIEH MPUKa3oM
MunuctepcTBa o0pa3zoBanus u Hayku Poccuiickoit @enepanun ot 2 urons 2013 r.
N 513).

Ha cerognsiminuii eHb B LIEHTPE CO3AaHbl YCIOBUS ISl OOy4eHUs] pabouuM
npodeccusam (mpodeccuoHaabHas MOJAr0TOBKA HOBBIX pabOUNX, MEPENOATOTOBKA U
noyiydeHue BTOpod mpodeccun pabOYMMHU, TOBBIIMICHHUE HX KBaTu(DUKALINN).
[loaroToBka mNPOBOAWUTCS B Y4EOHBIX KJIaccax, OCHAIIEHHBIX HEOOXOIUMBIMU
HarISiAHBIMU  TIOCOOMSIMU UM COBPEMEHHBIMU HMH(OPMALIMOHHBIMU CHUCTEMaMU
HEOOXOJUMBIMHU JIJIs1 YCIIEUTHOTO MPOBEACHUS O0yUEHHUS.

Tak kak g1 oOpaboTku getanu Ha crTaHkax ¢ YIIY Tpebyrotes
KBaTU(UIMPOBaHHbIE pabouue KaJpbl, B YUYeOHOM IEHTPE TMOBBIIIAIOT CBOIO
KBanuuUKanuoo padouure, NpopadOTaBIIME HA NPEANPUITHH ONPEAEICHHOE BpeMs
M UMEKIIHE ONbIT paboThl Ha MOpPoU3BOACTBE ¢ «OnepaTop-Hala duK
00pabaThIBAOIKUX IIEHTPOB C YHCIOBBIM TIPOTPAMMHBIM yIpPaBICHUEM» 2-TO

paspsiga Ha 3-TO paspsil.

[IporpamMma mnoBbllIeHNs KBadU(UKAIMKA COCTOUT U3 TEOPETHUECKON 4acTu
(110 akageMuueckux 4acoB) U npousBoacTBeHHOTro oOyueHus (180 yacon). Ilocne
MPOXOXKACHUSI Kypca CcHa€rcsl KBAIM(PUKAIMOHHBIM 53K3aMEH, COCTOSIIIUN U3
TEOPETHUUECKOIN (KOHTPOJIbHBIN TECT) U MpaKTHUeckoil (00paboTKa eTalin) YacTeu.
B cnywae ycnemHo# cpaum sK3ameHa, npucBawBaercs 3-Ml paspan Oneparopa-
HajaayruKka o0padaThIBAIOIMX [IEHTPOB C YHCIOBBIM MPOTPAMMHBIM YIIPABICHUEM.

B Meroamdeckod wyacTh AMIUIOMHOTO MPOEKTa pa3paboTaHa METOJIHUKa
MPOBEJEHUSA YypOKAa TEOPETHUECKOro oOydeHus 1js noarotoBku Orneparopa-

HaaqTag4MKa O6pa6aTBIBaIOIHI/IX OCHTPOB C YHUCJIIOBBIM IIPOIPaMMHBIM YIIPABJIICHUCM.

4.2. Anamu3 npodecCHOHAIBHOTO cTaHmapTa mo mpodeccun «Ormeparop-

HaJaTIuK o0padaTeiBaronux neHTpoB ¢ UITY»
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B mnacrosimee Bpemsi ¢ PO gelictByeT mpodeccHOHaNbHBIA CTaHIApPT IO
npodeccun «Oneparop-Hanaauuk oOpadarpiBatomux IeHTpoB ¢ UIIYy», koTopsIit
YTBEPKICH MpHKa3oM MHUHHUCTEPCTBA TpyAa M COLMAIBHOM 3amuThl Poccuiickoit
Oenepanuun 4 aBrycta 2014r. No 530n. CornacHo jgaHHOMYy mpodcTaHaapry,
OCHOBHOM BUJI Tpo(hecCuoHaNbHO AESTEILHOCTH MO JaHHOM npodeccun - Hanaaka
00pabaThIBaIOIINX LIEHTPOB C MIPOTPAMMHBIM YIIPaBICHUEM U 00pabOTKa JeTaeu.

B Tabmume 38 mpuBemem ommcaHue TPYAOBBIX (YHKIWN omepaTopa-
Hajmaguuka oOpabaTeiBaromux 1eHTpoB ¢ UYIIY B cooTBeTcTBUM €
npo¢eCCUOHATIBHBIM CTaHIapTOM.

Tabmuma 38 - Omnucanme TpymoBBIX (YHKIMKA — omepaTtopa-HalaTqnKa

oOpabatbiBaromux eHTpoB ¢ YITY

OO600I1IeHHbBIE TPYIOBBIC TpyoBsie hyHKIMN
byHKIMH
ypoBe
Hb
YPOBEH (momy
HaumenoBanne b HaumenoBanne KOZ poBe
:ENI) HbB)
UKaIUU KBaJ
Oxkonuanue Tadauubl 38 Hpu
anuu
Hananka n 2 Hanaznka Ha X0JI0CTOM X0y U B pabouem A/01.2 2
MoJAHAJIaIKa pexuMe 00padaThIBAIOIIUX LEHTPOB IS
00pabaTbIBaIOMINUX 00pabOTKHU OTBEPCTHI B IETATAX U
LIEHTPOB C IIOBEPXHOCTEN feTanel o 8—14 kBanuteram
IPOrpaMMHBIM Hacrpoiika TexHoJorn4ecKon A/02.2 2
YIIPaBICHUEM JUIS MOCIIEI0BATENIFHOCTH 00Pa0OTKH U PEKUMOB
00paboTku pe3aHus, MoA00p PEXYIIUX U
MIPOCTHIX U M3MEPUTEIbHBIX HHCTPYMEHTOB U
CpelHen MIPUCIIOCOOJICHUH 110 TEXHOJIOTUYECKOM
CII0)KHOCTH KapTe
JIeTaei; YcraHoBKa AeTaneil B yHUBEPCAIbHBIX U A/03.2 2
o0OpaboTka CIEUANBHBIX MPUCTIOCOOJICHUSAX U HA CTOJIE
IPOCTHIX U CTaHKa C BBIBEPKOH B JIBYX IJIOCKOCTSIX
CJIOJKHBIX JIeTaeH Otnazka, U3roToBJeHUEe NpOoOHBIX aetaneit u | A/04.2 2
nepeaaya ux B OTAE] TEXHUYECKOTO
koHTpoJIs (OTK)
IToxHanaaka OCHOBHBIX MEXAaHU3MOB A/05.2 2
00pabaThIBaIOIIKX LIEHTPOB B IpoIecce
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paboThI

O06paboTka OTBEPCTHI U TOBEPXHOCTEH B A/06.2
netansax no 8—14 xpamureram
WHcTpyKkTHpOBaHUE pabounX, 3aHATHIX HA A/07.2
o0cCITy)KuBaeMOM 000pyI0BaHUU

Hananka Ha 3 Hananka oO6pa®aThIBalONINX IEHTPOB IS B/01.3

X0JIOCTOM X0y U 00pabOTKHU OTBEPCTHI B IETATAX U

B pabouem IIOBEPXHOCTEN JeTanel o 7—8 KBajuTeTam

pexume IIporpaMmmupoBaHue CTAHKOB € YHCIOBBIM B/02.3

00pabaTbIBaIOMINUX IporpaMMHbIM ynpasiaeHuem (UI1Y)

LEHTPOB C YcraHoBKa jieTaneil B mpucnocoOIeHusIX U B/03.3

IPOrpaMMHBIM Ha CTOJIE CTaHKa C BBIBEPKOH UX B

yIIpaBJICHUEM JUIS Pa3NIUYHBIX TIOCKOCTAX

00paboTKH OG6paboTKa OTBEPCTHH U IIOBEPXHOCTEH B B/04.3

JeTaje, NETANISIX 10 7—8 KBAJIUTETAM

TpeOyromux

MIEPECTAaHOBOK U

KOMOMHHPOBAHHOT

0 UX KpeIUICHUS;

obpaboTka

JEeTaJIel cpeaHein

CII0’)KHOCTH

Hananka u 4 Hananka o6pabaThIBalOINX IIEHTPOB IS C/01.4

pEryInpoBKa Ha 00pabOTKKU OTBEPCTHI U MOBEPXHOCTEN B

XOJIOCTOM XOJy JETaNsX 10 6 KBAJUTETYy U BBIIIE

B pabouem

pexume O0paboTka OTBEPCTHIA U TOBEPXHOCTEH B C/02.4

00pabaTbIBaIOMINUX JETasAX M0 6 KBAJIUTETY U BbIIIE

LIEHTPOB C

IPOrpaMMHBIM

yIIpaBJIEHUEM JUIS

00paboTku

JEeTAJICH U

cOOPOYHBIX

eIMHUI] C

pa3paboTkoit

porpamm

yIIpaBJICHUS;

obOpaboTka

CJIIOXKHBIX AeTalel

Jlanee npoananuzupyem 0000IIEHHYIO TPYA0BYIO (yHKIUIO — «Hanagka na

XOJIOCTOM XOJy ¥ B paboueM pexxume 00padaThIBarOIIUX IIEHTPOB C IPOrPaMMHBIM

YHpaBJICHHUEM JJIA

o0paboTKku  Jeraneid, TpeOYyIIMX MEePEeCTaHOBOK

)51

KOMOMHUPOBAHHOTO WX KpeIUieHus; 00paboTka JeTaiedl cpeaHel CIIOMKHOCTH.

Amnanu3 puBezieH B Tabnure 39.
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Tabmuma 39 — ananu3 TpyIOBOU (YHKITHH.

Hamanka Ha xos10cTOM X011y U B
pabouem pexume
00pabaThIBAIOIIKX LIEHTPOB C
POrPaMMHBIM YIIPABICHUEM IS

Omneparop-Hanaauuk odpadaTeiBaroux eHTpoB ¢ UITY 3-if kBanmudukarmm
Omneparop obpadareiBaronux neHTpos ¢ UITY 3-it kBanudukamm
Hanagunk oOpabatpiBatomux neHTpoB ¢ UITY 3-if kpanuduxauuu

HaumenoBanue | 00paboTku netaneil, TpeOyrommux Kon ¥posetib 3
KBaJTM(DUKAIINH
MIEPECTAaHOBOK U
KOMOMHHUPOBAHHOTO MX KPETUICHUS;
o0OpaboTka feranelt cpeaHen
CII0’)KHOCTH
Bo3mosxHbie Hanamguuk oOpabaTbiBaromux HeHTPoB (5-# pa3psin)
HauMeHoBaHUs | Omnepatop oOpabaTbIBarOIIKUX HEHTPOB (5-1 pa3psin)
JOJIKHOCTEH Omneparop-Hanaguuk 00padaThIBAIOIINX LEHTPOB (5-i pazpsin)

TpeGoBanus
o0pa3oBaHUIO U

Cpennee npodeccuoHanibHOe 00pa3oBaHUE — MPOTPAMMBI TOJATOTOBKH
KBAJTM(HUIIMPOBAHHBIX pab0YHX (CITY>KaIIHX)

00yUYEHUIO

TpeboBanus k| He meHee ogHOro rosja paboT BTOPOro KBATH(PUKAMOHHOTO YPOBHS I10
OTIBITY npogeccun «onepaTop-Haga uuk oOpadaTeiBaonux HeHTpoB ¢ YITY»
MIPAKTUYECKOU

paboThI

Oco0ble [TpoxoxeHue 00s3aTeIbHBIX PEABAPUTENBHBIX (IIPH MOCTYIICHUH HA
YCIIOBUS paboTy) ¥ MepUOANMUECKUX METUITUHCKUX OCMOTPOB (00CIeI0BaHMIA), a
JOITyCKa K TaKXe BHEOUEPEIHBIX MEAUIIMHCKUX OCMOTPOB (00cCie0BaHuii) B
paboTe YCTaHOBJICHHOM 3aK0HOAaTenbCcTBOM Pocculickoit denepanuu nopsake

[TpoxoxneHre pabOTHUKOM MHCTPYKTa)ka IO OXpaHe Tpy/Ja Ha pabodyeM

MCECTC

B pamkax aHamuszupyemoll 00OOLIEHHON TpydoBOW (YHKUIUH, O00y4daeMbIii

HOJDKCH YMCTD BBIIIOJIHATL CICAYIOININME TPYAOBLIC (bYHKI_II/II/II

Tabnuia 40 — TpyA0BbIE PYHIIKUU.

Hanaaka oO6pabaThIBalonINX HEHTPOB Uit 00pabOTKH OTBEPCTHH B IETANAX U B/01.3
IIOBEPXHOCTEN JeTanel o 7—8 KBajJuTeTam

IIporpaMmupoBaHu€e CTAHKOB C YHCIOBBIM POTpaMMHBIM ynpasiieHueM (UITY) B/02.3
YcTaHOBKa JieTanei B MPUCIOCOOICHUSX M Ha CTOJIE CTAaHKA C BHIBEPKOU UX B B/03.3
Pa3NUYHBIX TIOCKOCTAX

O0paboTka OTBEPCTHIA U MOBEPXHOCTEH B IETAISIX MO 7—8 KBAJIUTETaM B/04.3

Haubonee nam nogxoaut tpynoBas QyHkius — «lIporpammupoBaHre CTaHKOB

C YMCJIOBBIM IIPOTrpaMMHBIM YIIPABJICHUCM)). I[aHHaSI TpyaoBasd (bYHKI_II/IH JOJIDKHa
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ObITh copMHupoBaHa Ha 3-O0M ypoBHE (MOAYpPOBHE) KBaIH(UKAUU. AHAIU3
npuBeeH B Tabmuie 41.
Tabmuma 41 — Awnanuz TpynoBod Qyskiuu «lIporpamMmmupoBaHre CTaHKOB C

YUCJIOBBIM MpOrpaMMHbIM yrpasieHueM (UITY )»

IIporpaMmMupoBaHUE CTAHKOB C Yposenb
Hawnmenosanue YHUCJIOBBIM IIPOrpaMMHBIM Koxn | B/02.3 | (nmomypoBens) 3
ynpasaenueM (UI1Y) KBATH(DHKALIH

Tpynossie neiicteust | KoppekTupoBka yeprexa U3roTaBIMBaeMOM JeTalln

Bb160p TEXHOJIOTHYECKUX ONEpaAIUil U EepPeX00B 00paboTKH
Br160p nHCTpyMEHTa

Pacuer pexxumoB pezanust

Omnpenenenne KOOpAMHAT ONIOPHBIX TOYEK KOHTYpa JeTalIU
CocraBieHue ynpasJIsIoied IporpaMMBl

HeoOxoaumeie IIporpammupoBath ctaHoK B pesxume MDI (py4HOii BBOJ JaHHBIX)
YMEHUS

B wutore ananuza nmaHHOM TpyAoBOoM (YHKIMM MOXKHO C(HOPMUPOBATH
pOrpamMMmy MOBBILLICHUS KBaTMUKaUU OnepatopoB-HAIATYHKOB

obpabaTeiBaromux 1eHTpoB ¢ UITY B YueOHOM 1EHTpE.

4.3. CopnepkaHue MNpOrpamMMbl MOBBIIICHHUS KBanudukaruu OnepaTopa-

HajagunKa oopadaTsiBatonux eHTpoB ¢ UITY

OcHoBoOMoOMAralOIUM  JTIOKYMEHTOM 10 MpO(PeCCHOHALHON IMOJATOTOBKE
Omnepartopa-Hanaguuka oOpabarbiBatonux 1eHTpoB ¢ UYIIY B yueOHOM LieHTpe
SBJISIETCSI MPOTPaMMa MOBBIIICHUS KBATU(UKAIIUH.

[IporpaMma mnoBbleHNs KBaTU(UKAIMKA COCTOUT U3 TEOPETHUECKON 4YacTu
(110 akageMuueckux 4acoB) U npousBoacTBeHHOro ooyuenus (180 vaco). Ilocne
MPOXOXKACHUSI Kypca CcHaércsi KBaAIM(UKAIMOHHBIM 5SK3aMEH, COCTOSIIIUN U3
TEOPETUUECKON (KOHTPOJIbHBINA TECT) U MPAKTHUECKON (00paboTKa AeTanu) yacTei.
B cnydae ycrmemHoW cmadyu 3K3amMeHa, MPUCBAMBACTCA 3-M pa3psj oneparopa

ctagkos ¢ UITV.
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HaJIaI9MKOB 0OpabaTeiBatonux 1eHTpoB ¢ UITY. Cpok oOyueHus — 2 Mecsia

Tabmuma 42. - Ilporpamma moBeieHns kBanudukamuu OnepaTopoB-

No Kypcsl, npenmeTst KommuecTBo
n/n 4acoB
1. Teopetndeckoe oOydenune 110
1. Yrenue yepTexeit U cxeMm 10
2. JIomyCcKH U TEXHUYECKHE U3MEPEHUs 10
3. DIEKTpOTEeXHUKA C OCHOBaMHU TIPO- 8
MBIIICHHOHN 3JICKTPOHUKH 8
4. DKOHOMHUKA MPEANPUATHS 4
5. Oxpana Tpyna 4
6. CrienmanbHbII Kypc 66
Il. [IponsBoncTBeHHOE OOyUCHME 180
Koncynpranun 16
KBanmudukannoHHbIH SK3aMeH 8
Uroro: 290

Ha cnenuanbHblil Kypc yuyeOHBIM IJIaHOM BbIIeNeHO 66 dacoB. Paccmorpum

TeMaTnyeckni miad CnennaibHOroO Kypcea.

Tabnuna 43 - Tematuueckuii mian CrerMabHOTO Kypca

No Paznenst KommuecTBo
n/m 4acoB
1. |YcTpoiflCTBO CTAaHKOB C MPOTPAMMHBIM 20
yIpaBlIeHUEM
2. |Texmomormueckwii mporecc oOpabOTKH meTaneii Ha 20
cra"kax c I1Y
3. |Pa3paboTka ympaBisionux mporpamMmm Jisi CTAHKOB 16
4. |c YHCIIOBBIM MPOTPAMMHBIM YTIPaBICHUEM
5. |Hamanka u 3kcruryatanusi ctaHkoB c [TY 8
OxpaHa oKpykarolen cpesbl 2
Uroro: 66

Jns  panpHelined pa3paOOTKU ypoka HEO0OXOAuMO BBIOpaTh paszjed,

COOTBETCTBYIOIIUN MPUBEICHHON BBIIIE TPYAOBOM (QyHKUMU. Takum pazneiom
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apisieTcss «Pa3paboTka yHpaBIAONIMX MOpPOrpamMM [Jii CTAaHKOB C YHUCJIOBBIM
MPOTPAMMHBIM YIIPABICHUEM).

B pe3ynbrare ocBoeHMs y4eOHOU pa3aena 00ydaromuics TOKEH:

3HaTh:

— TexHonorus aBTOMaTHueckol 0O0pabOTKM HHPOpPMAIUU U KOAUPOBAHUS
HH(pOPMaIIHH;

— Buasl ynpagnsoniero nporpaMMHOI0 00€ecreueHus;

— Ipuemsl pabotel B CAD/CAM cucremax;

— Mertoasl © cpencTBa MOCTHPOLECCUPOBAHMS M PEAAKTUPOBAHMS
YOPABJISIIOLIUX TPOrPaAMM.

Ymern:

— Pa3pabarbiBath  yHpaBismONIME  MPOTpaMMbl  aBTOMATU3UPOBAHHBIM

crocoOOM MPOrpaMMHUPOBAHUS.

4.4. CocTaBieHue NMEePCIEKTUBHO-TEMATUUECKOTO TIaHa

Tematuueckuil mMmjiaH y4eOHOrO MpeaMeTa OMNpeNeNsseT MEepeueHb TeM U
pa3zenoB, MOCIEeA0BATEILHOCTh UX PACMIOJOXKEHUS B MPOrpaMMe U KOJIUYECTBO
OTBOJIMMBIX Ha KXyl TeMy 4acoB. [lepcreKTHBHO-TEMAaTUUECKUH TIJIaH SBIISIETCS
OJIHUM U3 WTOTOBBIX JIOKYMEHTOB, pa3pabaTblBa€MbIX MpernojaBareieM Mpu
MPOCKTUPOBAHUU TEMbI JUCHUILIAHBI.

Haubonee oOmmumu xapakTepUCTUKaMH TEMATHYECKOTO IUIaHa SBISIETCS
NpeACTaBiIeHHAs B HEW TMOCIEAOBATEILHOCTh HU3YYEHUST TE€M NporpaMMbl U
KOJIMYECTBO YaCOB, OTBEJICHHBIX HA U3YYCHHUE KaXKJI0W TEMbl. DTH XapaKTePUCTUKU
PEryIUpYIOTCSl CIAEAYIONIMMU JUIAKTHUYECKUMH TMPUHIMIAMU: HAy4YHOCTb, CBS3b
TEOPUH C TMPAKTUKON, CHCTEMAaTUYHOCTh U JOCTYIHOCTh, YHU(DUKaLUS U
nudpepeHuuanus.

OTU NPUHLUIBI MOTYT OBITh PeaIM30BaHbI CIAEAYIOIINM 00pa3oMm:

Jlucm
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- LIEJIOCTHBIM M BEPHBIM OTPAXKEHHWEM OCHOB COOTBETCTBYIOIEH HAyKH B
TEMaTUYECKOM IJIaHE;

- OMEPEIKEHUEM  TEOPETUYECKOT0 OOyYeHHMs] 10 CpPaBHEHUIO C
MPOU3BOICTBEHHBIM;

- obecrnieueHueM (GOPMUPOBAHUSI CUCTEMHBIX 3HAHUN y YYaIIUXCsl C Y4ETOM
BO3PACTHBIX M MTO3HABATEIILHBIX BO3MOKHOCTEN;

- ydetoM crneuuduku mnpodeccuu TpPU  UCIMOJIB30BAHUM  THUIOBBIX
JOKYMEHTOB.

Pa3paboTaHHbIll C y4eTOM 3TUX NPUHLHUIIOB TEMAaTUYECKUW IJIAH CIIOCOOEH
OyzneT B ONpeAcICHHOW Mepe PEIIuTh 3ajJadyd OOYYCHHUsS y4YaIluXCs MPEIMETY.
[lepciekTUBHO-TEMATHYECKUI  IIJIaH  O0eCcrHeYMBaeT: CHUCTEMAaTH3AllUI0  TeM
MPOTrpamMMbl JUCIHUILIMHBI MO YpPOKaM; BO3MO>XHOCTh COOTHOIIICHHS BBIOPAaHHBIX
METOJIOB, TUAAKTHYECKUX CPEACTB, (PopM 0OyUeHHUS.

Jlanee nmpuBeaeM MEPCIEKTUBHO-TEMATHYECKUN TIaH 1o TeMe «Hamucanue

ynpasistrorei mporpammel (YII) 8 CAM 3 ocm»

Tabmuma 44 - IlepcnekTuBHO-TeMaTWyeckuii mmnaH mo Teme «Hanucanue

ynpasistrorei mporpammel (YII) 8 CAM 3 ocn»

Ne ®opmsbl
Tema Merons! Oopranusa-
yp VYuebnag 1enb p JCO
OK ypoka oOyueHus U (TUI
a YpOKa)
1 2 3 4 S) 6
1 | Hanucanu | OGyuaromas: pacckas, Ypok ydeOHOe
e PazpabaTsiBaTh ynpasistomue | Oecena, YCBOEHUS nocobue,
YIPaBJISIIO | IPOrpamMMbl PYYHBIM U oOBsiCHEHHE, HOBBIX I1K,
e aBTOMAaTU3UPOBaHHBIM JNEMOHCTpALUs | 3HAaHUU MyJIbTUMENNA
nporpamMm | cnocooom IIpEe3EHTAlH, IIPOEKTOP,
1 (Y1) B ILpaMyPOBaHUs, IPOBEPKA JKpaH
OK{S:&A'%HI)IG: raGRREN AP » IPOBEP PaH,
3 | ynpaBnstouux mporpamm (YII) CJIAlIbI,
OCH. CPEIACTBaMH BBIUMCIUTEIBHOMN KapTOUKH
TEXHUKHU. 3a/laHusl.
Bocnurarenbnas:
BocnuteiBaTe HHTEpPEC K
HOBBIM 3HaHUSIM,
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MOJIOKUTEIIBHBIE MOTHBBI
y4eOHO-TI03HABATEIHLHOM
NESITEIbHOCTH;
PazBuBaromas:

Pa3BuBath ciocoOHOCTH
BBIOMPATH CIIOCOO MTPOBEPKHU
VII u ee nocnenyomein
KOPPEKTHUPOBKH.

Pa3BuBaTh yBEpEHHOCTH B
CBOM X JICUCTBUAX

4.5. PazpaboTka METOJIMKH IPOBEACHUS 3aHATHUS TEOPETUUECKOTO OOYUECHUS

Paznen: «Pa3zpaboTka ympaBisiomux MPOTrpaMM JJisi CTAHKOB C YHMCJIOBBIM
MPOTrPaMMHBIM YIIPABICHUEM).

Tema 3anarus: «Hanucanume ympasnstomeir mporpammer (YII) B CAM 3
oCH».

OOGyuaromiasi: Pa3pabaTeiBaTh yOpaBISIONIME MPOrpaMMbl  PYYHBIM U
aBTOMATHU3UPOBAHHBIM CIIOCOOOM MPOTrPaMMHUPOBAHUS, MPOBEPKA YIPABISIOMINX
nporpamm (YII) cpencTBamu BEIYUCIUTEIBHOW TEXHUKH.

BocnurarenbHasi: BOCOUTaTh MHTEPEC K HOBBIM 3HAHUSIM, IMOJOKUTEIIbHbBIC
MOTHUBBI yueOHO-TI03HABATEIHHOM

NEATENbHOCTH;

PazpuBaromas: Pa3BuBaTh ciocOOHOCTH BBIOMpATh criocoOd mpoBepku YII u
€€ MOCJIEAYIONIEH KOPPEKTUPOBKH.

Pa3BuBaTh yBEpEHHOCTH B CBOUX JECUCTBUSIX

Tum ypoka: ypok yCBOCHHSI HOBBIX 3HAHUU

Metoasl 00yueHust - paccka3, Oecena, OOBSICHEHHE, JAEMOHCTpaIus
MIPE3CHTAIINT

CpenctBa oOyuenust - ydeOHoe mnocooue, [IK, mynbrumenunanpoexTop,

SKpaH, CIIAUJIbl, KAPTOYKHU 3aJaHHS.
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Bpewmsi, oTBeieHHOE Ha YpOK: 2 aKaJIeMUYECKHUX Yaca

Tabnuia 45 — [lnan xoxa ypoka

JlesTenbHOCTh Bpewms, Harmnsgusie JlesTenbHOCTh
IIpEenoAaBaTest MHUH cpeacrsa, TCO ydaumxcs
1.OpranuzanuoHHasl  4acThb S) - IIpuBercrBue
(IpoBepUTH MO KypHAITY SIBKY IIPENOIaBaTENs.
yYaIuxcsi).
2.BBojHas yacTb 5 - Crymaror,
O3HakOMJIEHHE YyYalllUXCs C 3aMHCHIBAIOT
TEMOM, IEJIbI0 M 3aJadaMu
ypoKa.
3.0cHOBHas 4acTh 50 ydeOHOoe mocobue, | 3anmuch
IloBTOpEHHE mpeabIayLIEero I1K, OIIPENEICHUMN.
MaTepuaga UMEIOLIETO CBS3b MyapTuMeananpo | Ciymaror HOBBII
C U3Yy4EHUEM HOBOTI'O €KTOp, IKPaH, Marepual,
Marepuana. CJIaliIbl 3aMHCHIBAIOT
Paccka3, o0bscHEHHE HOBOTO OCHOBHBIE IIOHATHS.
Marepuaia, II0OKa3 CIanuioB
10 XOJY pacckasa.
4.3aKkperuiaomnuil  KOHTPOJIb. 20 Kaprouku OOyuaembie
[IpenonaBatens  OOBSCHSET 3aJlaHusl. MOJIy4aloT — 3aJaHue
CYyThb 3aJaHusi, CIEIUT 3a Ha  3aKpeIUISIOINN
BBIIIOJIHEHUEM, B  clydae KOHTpOJIb,
HEOOXOJMMOCTH  OKa3bIBAET BBIIIOJIHSAIOT
IIOMOIIIb. IIPEJI0KEHHYIO
paboty, B cuy4ae
HEOO0XOAUMOCTH
oOparmarrcs 3a
MIOMOILIBIO K
IIPENOIaBaTEINO.
5.IlonBenenue UTOTOB. 10 - OOyuaembie
[lenaror mpoBepsier paboTHI, CIIyLIAIOT
03BYUUBAET pe3yabTaThl, pe3yapTaThl
BBICTaBJISIET ~ OLEHKH  3a BBIIIOJIHEHHOM
pabory. paboTHI.

KoHcnekT nu310XeHus HOBOTO Marcpuaia
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Tema ypoka: Hammcanme ymnpasmsromeit mporpammbl (YII) B CAM 3ocu
(cmaiing 1)

[ToznakomuMcst ¢ ocHOBHBIMU TTOHATUsIMU Moayiast ADEM CAM (cnaiin 2).

Mapuipyt o0pabOTKH — MOCIEA0BATEIBHOCTh TEXHOJIOTMYECKUX OOBEKTOB,
KOTOPBIN OMHUCHIBAET UTO, KaK U B KAaKOM MOpsiake OyaeT oOpabaThIiBaThCS.

TexHonornueckuii OOBEKT — KaXIblii KOHCTPYKTUBHBI 3JIEMEHT C
OMpeIeICHHBIM TEXHOJIOTHYECKUM epexoaoM win TexHonornyeckass KOMaHaa.

Konctpykrupnsiii 3nement (KD)— snemeHT aertanu, oOpadaThiBacMbIi 3a
oauH TexHonorunueckuit nepexoa. B mogyne ADEM CAM cymectByer 13 Tumnos
KOHCTPYKTUBHBIX JJIEMEHTOB, KOTOPBIMU OIMCHIBAECTCS Jit00as TreoMeTpus
Oynymero uznenusa. [lopsgok 3amaHust ajis BCEX KOHCTPYKTHUBHBIX 3JIEMEHTOB
OJIMHAKOB: BHIOOp THIIA KOHCTPYKTUBHOTO JJIEMEHTA, 3aJlaHh€ IapaMeTpOB
KOHCTPYKTUBHOI'O 3JIEMEHTa, YyKa3aHUE KOHTYpa, OIPEICSIONIer0 TI'PaHUIIbI
KOHCTPYKTHUBHOTO 3JIEMEHTA.

Texnonornueckuit nepexoy (TII) — HabOp TEXHOIOTHYECKUX MAPaMETPOB,
OMPEeNENAIONIUX CTPATEru0 00pabOTKM OJIHOTO KOHCTPYKTHUBHOIO 3yieMeHTa. [[ms
CO3/IJaHUSI TEXHOJIOTMYECKOIro MEepexoJia HY>KHO BBIOpaTh THI TEXHOJOTMYECKOIO
nepexo/ia, 3aaTh NapaMeTphl Mepexoia U napameTpbl HHCTPYMEHTA.

Texnonornueckasi komanaa (TK) - TexHomornueckuii 00beKT HE CBSA3aHHbBIN
C HEMNoCpe/ICTBEHHON 00paboTkoi (cHsATHUeM MeTaiia). Kpome BcoMoraTeiabHbIX
TEXHOJIOTMYECKUX KOMaH/ Bbl MOXkeTe onmpeaenuTb HEKOTOPbIe 00IIMe KOMaH/bI:
Hayaso IHKJIA, IIIOCKOCTh XOJIOCThIX XO/A0B H T./I.

VYopasnstomass nporpamma  (YII) - mocnenoBaTenbHOCT, KOMaHJI s
ompenesieHHOro Buja oOopynoBanusi. Ilepen reHepamuelr  ynpabisitolen
nporpaMMbl Bbl JTOJDKHBI paccyuTaTh TPACKTOPHUIO JBUXKEHHUS HHCTPYMEHTA U

BBIOpATh KOHKPETHBIN BUJT 000pyA0BaHUs (MOJEIb CTAHKA).

Ilpoyecc cozoanus ynpasnaroweti npoepammul (caiauo 3)
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[Tponecc co3maHus YNpaBASIOMIEH NPOrpaMMbl YCIOBHO AEIUTCA Ha 8
JIEUCTBUM:

1.Co31aHne KOHCTPYKTUBHOTO 7»jieMeHTa (KOJoJel, YCTYH, IUIOCKOCTb,
OTBEPCTHUE U T.1.)

2.Co3aHne TEXHOJIOTHYECKOro rmnepexona ((dpesepoBaHue, CBEpICHUE,
TOYEHUE U T.J.) ISl CO3JaHHOTO KOHCTPYKTUBHOI'O 3JIEMEHTA.

PesynbraroMm 1 u 2 maroB sBisieTcst oAuH TexHoaoruueckuit 00bext (TO).

3.IloBTOpenue 1-2neiicTBuil Ayist co3nanus octanbHbIX TO.

4.Ecnu 3T0 HE0oOXoAMMO, cO3/laHue TexHoyormdeckux komanj (Hawano
[uxna, [TmockocTh X010CTHIX X040B, CTOM | T.1.).

5.Co31aHnue ONTUMANIbHOTO Mapuipyta oopadotku (ymopsaounBanue TO).
OTOT 1Iar He SBJSETCS 00A3aTEIbHBIM.

6.PacueT TpaekTOpUU IBHKEHUSI MHCTPYMEHTA.

7.MoaenupoBanue mpoiiecca 0OpabOTKU. OTOT IIar He SBIAETCS
00s13aTeNIbHBIM.

8.Co3nanue, MpOCMOTP U COXPaHEHUE YIPABIISIONIECH MPOTPaMMBI.

[lonoxxeHne Hayana HMKIA — TOYKA B MNPOCTPAHCTBE, XapaKTepHU3yrOIIas
MOJIOKEHUE HACTPOCUHOM TOUKM MHCTPYMEHTA Mepe] HadyalioM o0paboTku (claiin
4).

I[JIH 3aJaHus IOJIOKCHUA Hadajla IUKIIa

l.Haxxmute KkHONKY E‘«Haqano nukia» Ha ma"Henn «Komannery. IogBurcs
nuanor «Havano nukmnay.

2.B none Koopaunara Z, BBeauTe 3Ha4YCHHE 25.

3.byner co3nan texHonornyeckuii 00bekT «Hauano mukna». Haszanue TO
nosiBUTCS B cTpoke coctosinus (TO:1 Hagano nukiia).

3aaHue MIOCKOCTH XOJIOCThIX XOA0B (Claii 5)

[I1OCKOCTh XOJOCTBIX XOAOB — IUIOCKOCTb, MO KOTOPOU BBINOJHSIOTCS

XOJIOCTBIC IICPCMCIICHUA MHCTPYMCHTA IIPH IIEPEX0AC OT OAHOIO KOHCTPYKTHBHOI'O
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AJEMEHTa K JIpyroMy. TpaekTopusi JBHKEHHUSI MHCTPYMEHTA PACCUUTHIBACTCS IO
npaBuiy (cnaip 6):

*UHCTPYMEHT MEpPEMEIIACTCS U3 MCXOJHOW TOYKU B IUIOCKOCTh XOJOCTBIX
XOJIOB IO KpaTyauieMy pacCTOSIHUIO

*B IIpe/iesiaxX MIOCKOCTU XOJOCTBIX XOJ0B B HOBYIO TOUKY

*[10 KpaTyaiilieMy pacCTOSIHUIO HOBYIO TOUKY

I[J'IH 3aaHUS MTOJIOKCHUS INIOCKOCTH XOJIOCTBHIX XOIO0B.

l.Haxmute KHONKY =—kII1OCKOCTh XOJIOCTBIX XOJOB» Ha MAaHEIU
«Komannasy. [losBurca nuaior «lIOCKOCTh XOJIOCTBIX XOI0BY.

2.IloctaBbTe (hyaxkox Bkii/BBIKIL.

3.Beeaute B mone Koopaunara Z 3nauennel0.

4.byieT co3JaH TEXHOJIOrM4eCcKuil 00BeKT «III0CKOCTh XOJIOCTBIX XOIOBY.
Haszsanue TO nmosiButcs B ctpoke coctostaust (TO:2 TI1ocKoCTh X0IOCTBIX XOJI0B).

Co3naHne KOHCTPYKTUBHOTO 3eMeHTa «CTeHKa»

Tpetuit TexHomornueckud oOBEKT Oymer coctosith u3 KO Crenka u
TEXHOJOTHYECKOro nepexona OpesepoBaHue.

«CTeHKa» - KOHCTPYKTHUBHBIA 3JEMEHT, HWMEIOIIUN 3aMKHYTBIA WU

HE3aMKHYThIN KOHTYp. OOpaboTKa MPOU3BOJIUTCS C BHEIIHEW CTOPOHBI.

1.HaxxmMuTe KHOIKY ﬂ!«CTeHKa» Ha naHenu «KOHCTPYKTUBHBIE DIIEMEHTBI.
[TosiBuTca nuanor «CTeHKay.

2.B rpynmne «Ilnockocts mpuBsizku» BbiOepute [lnockocts KO, Benute B
noie ['myOuHa 3HaueHme27.

3.YKaxuTe KOHTYp CTEHKHU. byzer onpeneseHa rpaHnna CTEHKH.

4.11lenkHUTEe CpeHEN KHONKOM MBIIIM WM HaXXMUTE KiaBuuly ESC s
3aBepmieHuss cozmanuss KO «Crenka». Ha3BaHme KOHCTPYKTMBHOIO 3JIEMEHTA
IIOSIBUTCS B CTPOKE COCTOSIHUS.

Cospanne TexHosnorndeckoro nepexona «®dpeseposatsd 2.5X»
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1.HaxxMuTe KHOIKY H«CDPGSGPOBEITB 2.5X» na mnanemu «llepexonb».
[TosButca nuanor «®peseposath 2.5X»

2.Beenure B mone HemoOer 3Hauenne29.

3.Bribepurte 3aknanky «Mactpyment» auanora «dpesepoBath 2.5X».

4.Breaute B none “/lnametp” 3Hauenwue 10.

5.byner coznan TpeTtuii TexHonornueckuit 00bexT. Hazpanue TO nosiButcs B
ctpoke coctosaus (TO:3 dpesepoBars/CTeHKA).

Bce TexHonornueckue oObEKTHI CO3JaHbl U Tenepbh Bbl MoXeTe paccuuTarh
TPACKTOPHUIO JBWXKEHHUSI MHCTpyMEHTAa. PacueT npou3BOAMTCA NpPU NOMOIIU
koMmaHabl «lIpomeccop». PesynbraTom pacuera sBusercs (aitn CLDATA,
KOTOPBIN COAEPKUT MOCIECI0BATEIILHOCTh KOMaH I 1S cTaHka ¢ UITY.

JIns pacuera TpaeKTOpUH IBUKECHUSI HHCTPYMEHTA

1.Ha)xmMuTe KHONKY E_ﬂi«Hpoueccop» Ha nanenu «IIpoueccopy.

2.IIpu BoimonHeHun komauabl «lIpomeccop» OyaeT mokazaHa TPAeKTOPHS
JBIKEHUSI MHCTPYMEHTOB U mosBUTCs guainor «lIpoueccop» ¢ coobuieHueM
«Y CIIENTHOE BBIITOJIHEHUEY.

ITocne pacuera TpaeKTOpUM JBHXKEHUS WHCTpyMeHTa Bbl Mmoxkere
MOJIEIUPOBATh Mpoliecc 00padoTku Ha miockoctu (B moayine ADEM CAM) unu B

TpexmepHoM npoctpanctse (B moayine ADEM Verify).

1.Haxxmure KHOIKY E‘«MOI{CJ’H/IpOBaHI/IC» Ha mnaHenu «MogaenupoBaHue
2D». B nnanore «MojennupoBaHue» HaxxMuTe KHONIKY «CtapTt»

2.Ilo 3aBeplIeHMHM MOJENMPOBAHUS TMOSBUTCS COOOIIEHHE «YCHEIIHOE
3aBEPLLICHUEY.

Jl1s1 00beMHOT0 MOAETUPOBAHUS 00PaOOTKH

1.Haxxmure  KHOIIKY E!«O@bGMHOC MOJEIUPOBAHUEY»  HA  IIAHEIHN

«MogenupoBanue 3Dy». [losiButcsa okHo monynst ADEM Verify.

2.Haxxmure KHOIIKY B Simulate mode» na nanenn «Simulate.
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3.Haxxmure kHOIIKY Ll«Start» Ha naHenu «Simulatey.

[lo oxoHYaHUM OOBEMHOr0 MOJIECIUPOBAHUS AKTUBU3UPYUTE OKHO MOMIYJIsS
ADEM CAM. CrenepupyeM ynpasisONIy0 IPOrpamMMmy.

3axpennenue 3uanull HO8020 Mamepuald

CryaeHTaM BbIJAETCS HHAMBUIAYAIbHOE 3a/laHUE, KOTOPOE MPEICTaBISET
coboii 00paboTKy KOHKPETHOM JeTaau, UCMOJIb3yeMOIl B pealbHOM IMPOU3BOICTBE
U COOTBETCTBYIOIIMM CTEMEHU CJIOKHOCTU OOpabOTKH KBadU(UKAIMOHHBIX
pa3psanoB npodeccun «OnepaTop CTAHKOB C IPOrPAMMHBIM YIIPABICHUEM).

OCHOBHBIMU KPUTEPHUSIMH OIEHKH SBJISIETCS TOJHOTA M MPaBUIBLHOCTh
BBITIOJIHCHUSL:

— Br16opa oOpabaThiBa€MbIX KOHTYPOB;

— Co3nanue BCeX TEXHOJIOTMYECKHX NEPEXOJ0B, HEOOXOIUMBIX st
coznanus YIL

Tabmmma 46- Kaprouka-3aganue

3ananue:

BremomHuTs

00paboTKy
KOHTYpa 3aJaHHOU

AcTalin, OTBCPCTHA

BO

H 11a3a.

250

PexoMenayembIil UHCTPYMEHT:
®peza 40
®peza 16
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OuneHka 3HAaHWM, YMEHMM M HABBIKOB II0 pe3yJbTaTaM KOHTPOJIS

MPOU3BOAUTCSA B COOTBETCTBUU C YHHUBEPCAIBHOM IIKAJIOH.

Tabnuua 47 — OneHoyHas 1Kajia

[TponeHT KadecTBeHHast OIIEHKAa WHIMBHIyaTbHBIX
Pe3yIbTaTUBHOCTH. 00pa30BaTeNbHBIX JOCTHKEHHH

bann (ouenka) BepbanbHbIii anaior
86 - 100 5 OTIINYHO
76 - 85 4 XOPOIIIO
91-75 3 YIOBJIETBOPUTEIILHO
Menee 50 2 HE

YIOBIETBOPUTEIHHO

Taxke nns 3aHatust pazpaboTana snekTpoHHas npeseHtanus (IIpunoxenue

I'). Jlanee onureM poJib IPE3CHTAMU B Y4eOHOM TpoIiecce

Ponv npesenmayuu 6 yuebnom npoyecce

O¢dPexTuBHOCT, BO3AEHUCTBUS y4e€OHOro MaTepuaja Ha CTYAEHUYECKYIO
ayJIMTOPUIO BO MHOT'OM 3aBHCHUT OT CTENIEHH U YPOBHS WJUTFOCTPATUBHOCTH YCTHOTO
Martepuasia. BusyanbHas HACBIIIEHHOCTh Y4€OHOTO Marepuania JeJIaeT ero sipkum,
yOeauTEeNbHBIM M CHOCOOCTBYET HHTEHCU(UKAIMU TpoIlecca €ro YCBOCHHS.
OgHuM M3 TakuX MPUEMOB, LIMPOKO MCMOJIb3YEMBIX B HACTOAIIEE BpEeMs IS
YCTHBIX BBICTYIUIEHUH, SBIISIOTCS KOMIBIOTEPHBIE IMPE3EHTALNH, MO3BOJISIOIINE
aKIICHTUPOBATh BHUMAHHE AayJUTOPUM Ha 3HAYUMBIX MOMEHTAaX U3JlaraeMou
uHpopMa © co3jaBarth HarysiAHble 3G @deKkTHbIe 00pa3bl B BHUIE CXEM,
auarpamm, rpaduyecKux KOMIO3UIUMN U T. M. DJIEKTPOHHbIC MPE3CHTAIIMU MOXKHO
paccMaTpuBaTh KaK JUAAKTUYECKOE CPEACTBO OOY4YEeHUS U OTHECTH K
ANIEKTPOHHBIM Y4YEOHBIM MOCOOWSAM, HO TOJBKO C OTOBOPKOW: Ipe3eHTalus

BCIIOMOTI'aTCJIbHOC HOCO6I/IC, HCIIOJIB3YyCMOC IIPCIIOAABATCIICM Ha YPOKC H
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TpeOyroliee ero KOMMEeHTapueB U JonoiHeHui. [loa 3nexkTpoHHOU mpe3eHTanuen
Mbl ~ TIOHUMAaeM JIOTMYECKHM  CBS3aHHYIO  [OCJIEJAOBATEIBHOCTh  CIIANJIOB,
OOBEIMHEHHYI0 OJHOM TEMAaTUKOM M OOIMMHU MNpPUHOUIAMU OGOPMIICHUS.
Co3nanue v NpUMEHEHHUE Ha YPOKE DJIEKTPOHHBIX MPE3CHTAIMI HA CETOAHSIIHUN
JIeHb BECbMa aKTYyaJIbHO, KaK U pa3paboTKa 0OIIMX METOIUYECKUX MPUHITUIIOB JJIst
Hux. B QyHKIIMu npenomaBaTens 31€KTPOHHAs MPE3EHTAUs PE/ICTABIISIET:

® ICTOYHHK y4eOHOU HHPOpMAITNH;

® HarISITHOE II0COOHE;

® TpPEHAXED;

® CpPEACTBO AUArHOCTUKU U KOHTPOJIS.

Cnenyer NOMYEPKHYTh BaXKHBIM OOBEKTUBHBIA (HaKTOp MJIE IIUPOKOTO
BHEJIPEHUSI KOMITBIOTEPHBIX MPE3eHTAMi B yU4e€OHBIHN MPoIlecC, a UMEHHO: HAJIUYUe
MPOrPaMMHOTO  CPEJCTBA, MO3BOJISIIOIIETO HempodeccuoHanaM B 00JacTu
nHpOpMaTUKU OBICTPO U MPOCTO CO3/1aBaTh CEPHUIO0 HACHIIEHHBIX MH(pOpMaLUEH
cnaiiioB, O(OPMIICHHBIX B €AWHBIA cHaWI-QUIBM € MYJIbTUMEIUNHBIMU
sppexkramu. TakuM HpoOrpaMMHBIM cpeacTBOM sBisieTcsi MicroSoft PowerPoint.
JlaHHOE TPWIOXKEHUE JOCTYMHO Ha JIIOOOM KOMIIBIOTEpE, T/A€ MOJHOCTHIO
ycranoBiieH MS Office, sBiisiercst JierkuM B OCBOCHHUM M IPUMEHEHUH, HE TpeOyeT
OT TpenojaBaTelisi HaJIU4Ms OIbITa MporpaMMmupoBaHusi. B mpe3eHTanusx
y4eOHOTr0 Ha3HAYCHUs, pa3paboTaHHBIX B POWerPoint, ¢ moMoIibpo runepTeKcra u
KHOIIOK-CCBIJIOK MOKHO OPraHU30BaTh YJIOOHBIN ISl MCIOJIB30BAHUS CTYACHTaMU
UHTYUTHUBHO MOHSTHBIM uHTepdelic. CkazaHHOE MO3BOJSAET PEKOMEHAO0BATh s
MEJJaroroB, KeNalolUX CaMOCTOSITEIbHO pa3padaTbiBaTh KOMIIbIOTEPHBIE YUeOHbIE
nocoOusl U UMEIOIIUX JIOCTAaTOYHO OOraThlii MaTepual JJisi UX COJIepP’KATEIbHOIO
HAIlOJIHEHUSI, HO HE 00JaJaroluX 3HAHUSIMH B O0JacTU MNPOTPaMMHUPOBAHUS.
OCHOBHBIM OTJIMYMEM NPE3CHTALMI OT OCTAIBHBIX CIOCOOOB MpPEACTABICHUS

I/IH(I)OpMaI_II/II/I ABJIACTCA nux oco0Oas HAaCbIIICHHOCTD COACPKAHUCM "
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MHTEPAKTUBHOCTh, T.€. CHOCOOHOCTH OMpPEAECTICHHBIM OOpa30M H3MEHSIThCA U
pearupoBaTh Ha JAeHcTBUs ToJib3oBaTes. [IpeumMyIiecTBa npe3eHTanuu:

® [IO3BOJISIET YMEHBUIUTh HENPOU3BOAUTENBHBIC 3aTpaThl KUBOTO TpyAa
npenojaaBaTes;

® JlaeT CTyYJIEHTaM IIHPOKHE BO3MOXKHOCTH CBOOOJHOTO BBIOOpaA
COOTBETCTBEHHOM TpaeKTOpuu 00ydYeHUs B Mpoliecce 00pa3oBaHus;

e nipeanonaraet qudepeHnanbHbi MOAX0 K CTyACHTaM;

® T[IOBBIIIAET OMNEPATUBHOCTh U OOBEKTUBHOCTh KOHTPOJS U OLEHKHU
pe3ysbTaToB OOY4EHHS;

® TapaHTUPYET HEMPEPHIBHYIO CBSI3b B OTHOIIECHUAX «IPENOJaBaTEIb-
CTYJICHT»; ® CIIOCOOCTBYET WHIWBHUAYyaIU3AlMN YUYeOHOWU JI€SITEIbHOCTH, @
MOBBIIIAET MOTUBAIUIO YUCHUS;

® CIOCOOCTBYET pa3BUTUIO Yy CTYIEHTOB MPOAYKTUBHBIX, TBOPYECKUX
GYHKIMA MBIIIICHUS, POCTY MHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH, (POopMHUpPOBAHHIO
OTEPAIIMOHHOTO CTHJISI MBIIILICHHUS.

[Ipe3enTarus MO3BOJISIET MOBBICUTH YCIICIIHOCTh 3aHSATUN C UCTIOIb30BaHUEM
JIEMOHCTPAILMOHHBIX CPEACTB U MOBBICUTH BEPOSITHOCTh YOEKICHUS ayJUTOPUH Ha
43%. IlpenonaBatenu xkadeapst TMC PITIITY akTUBHO MCHOJB3YIOT Ha Pa3HbIX
JTamax ypoka Mpe3eHTalllH, KOTOphle OHU caMu pa3padarbiBaioT. OCOOEHHO
BBIPYYaeT MPE3CHTAIUS HA OTKPBITHIX YPOKaX.

OnpIT TNPUMEHEHUS MpPE3eHTAUU B Y4EeOHOM TMpolecce MNOAUYECPKHYI
HECOMHEHHbIE JIOCTOMHCTBA 3TOT0 BU1a OOYUYECHHUS:

® HHTErpalus TUNEPTEKCTa U MYJbTUMEIHA B €AUHYI0 MPE3EHTAIUIO
MO3BOJISIET ClIENATh U3JIOKEHHUE YUYEOHOr0 MaTepuaia IpKUM U yOeIUTEIbHbIM;

® COYETaHHE YCTHOIO JIEKIIMOHHOIO Marepuaja C JIEeMOHCTpalueit
MPE3CHTAIIMU T03BOJISIET KOHIIEHTPUPOBATh BU3yallbHOE BHUMAHHE CTYJEHTOB Ha

0c000 3HAYMMBIX (BaXKHBIX) MOMEHTAX y4eOHOIr0 MaTepHaa;
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® yCTaHOBKa y4eOHOro maTepuana B BUJE MPE3EHTAIMOHHBIX MPOTPaMM B
KOMIIBIOTEPHBIX ~ KJaccax IO3BOJISIET CTYA€HTaM  HCIOJIb30BaTh UX A
JIOTIOJIHUTEIIbHBIX 3aHATUM B 4achl, OTBEJICHHBIC JIJII CAMOCTOSATEIILHONU Pa0OThI;

® Mpe3eHTalnu yA00HO MCHOJB30BaTh MJIsi BbIBOJAA MH(pOpMAIUU B BHUJEC
pacrnevyaTok Ha MPUHTEPE B KAUECTBE Pa3gaTOYHOTO MaTepuasa s CTyICHTOB.

[IpuMeHeHNEe KOMMBIOTEPHBIX TMpE3eHTalMid B ydyeOHOM Tpoliecce s
Pa3IMYHBIX Y4YEOHBIX JAUCHUIUIMH TO3BOJISIET HMHTEHCU(UIMPOBATH YCBOCHHE
y4eOHOro maTepuana CTYJEHYECKOW ayAuTopuei U TMPOBOAUTH 3aHATUS Ha
Ka4eCTBEHHO HOBOM  YpPOBHE, HCIOJb3ysl BMECTO  ayAUTOPHOM  JOCKH
MPOEIMPOBAHUE CHANA-PUIBMOB C SKpaHa KOMIbIOTepa Ha OOIBIION HACTEHHBIN
skpaH. [IpakTuuecku Bce cpeacTBa oOy4eHUs, KpOME XUMHUECKOTO IKCIIEPUMEHTA,
MOTYT 3aMEHHUTh CHAWJbl MPE3EHTAaluu. ECIu 1eNb0 3JEKTPOHHOW MpEe3eHTaluH
SBJISIETCS 3aMEHa OJIHOTO U3 CPENICTB, HANpuMep, OyMaKHOTO IuUlaKaTa cliaiJlamH,
TO WCIOJIb30BaHWE MYJIBTUMEIUMHOW TEXHUKH B JAHHOM CIIy4a€ HE OIPaBIAHO
TEMH 3aTpaTaMH, KOTOPbIE MPWIATAET MPENOAAaBaTENb IS MMOJATOTOBKH K YPOKY.
Ecin xe HeoO0XoauMO Ha ypOKE HCIOJIb30BaTh HECKOJIBKO MEePEYUCICHHBIX
CPEACTB B KOMILJIEKCE, €CIIU UMEIOIIUECs TabJIUIIbl, CXEMbI, PUCYHKH yCTapesid Win
HE OTBEYAIOT 3aMBbICITy MPENOJABATENsA, TO MPE3EHTALUS COBPEMEHHOE PELICHUE
BOIIPOCAa. JTO YMECTHO B YAaCTHOCTH IOTOMY, YTO HE MEPEKIIOYACT BHUMAaHUE
CTYJICHTa HAa TEXHUYECKUE Tay3bl: BHIBEIIMBAHUE IIAKATA, BKIIOUYCHUE KOJOCKOIIA,
BujieoMaruutopona u T.1. HeoOXoaumMo OTOBOPUTHCA, YTO MOJOKHUTEIbHBIN
sdhdekr Oyner TONBKO B TOM Ciy4yae, €CJIM Npe3CHTalus MPUMEHSETCS He
€IMHOPAa30BO, & CHCTEMATHYECKH.

OcHOBHbIE IPUHIIUIBI Pa3paOOTKU MPE3EHTALUN

e Bech ypok He TOJKEH ObITh «3aBsi3aH» Ha MPE3EHTAIUU.

e HeoOxoauMo Tak yCTaHOBUTh TEXHHKY, 4YTOObl OHa HE Memlana

CBOOOJHOMY TIEpEMEIECHUIO CTYJACHTOB M TIperojaBaTels W HE HCKIoYala
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BO3MOKHOCTb palOThI C KJlaccuueckoil Jockoil. HaBepHoe, ueanbHblii BapUaHT -
HaJINYHE B KJIACCE UHTEPAKTUBHOM JTOCKHU.

e OOpMBI M MECTO HCMOJb30BAHUS MPE3EHTAMM HAa 3aHITUAX 3aBUCHT,
KOHEYHO, OT COJIEPKAHUS 3TOr0 YpOKa, OT LIEIU, KOTOPYIO CTABUT MPEIO1aBaTENb.

Tem He MeHee, MpakTHKa TO3BOJSET BBIACIUTH HEKOTOphIE OO0IIUE,
HauOonee 3¢Q(deKTUBHBIC MpUEMbl MPUMEHEHHUS mpe3eHTanuu: llpu uzyueHuu
HOBOTO MaTepuaia - MO3BOJSET WIIIOCTPUPOBATH YUEOHBIM MaTepuall pa3Ho-
0o0pa3HBIMU HarISAHBIMU cpeiacTBaMmu. [IpumeHeHre OCOOEHHO BBIFOJHO B TeX
YCJIOBUSIX, KOrjJa HEOOXOAUMO TMOKa3aThb JHWHAMHUKY pa3BUTUS KaKOro-lubo
npouecca. Ilpy mnpoBeAeHHHM YCTHBIX YIPAXXHEHUW - JA€T BO3MOYKHOCTh
OMEPATUBHO TMPEIBSABIATh 3aJaHUs U  KOPPEKTUPOBATH  PE3YNbTaThl  HX
BbITIONIHEHUS. [Ipu mpoBepke PPOHTATBHBIX CAMOCTOSITEBLHBIX U JOMAIIHUX PadboT
- o0ecrieuynBaeT HapsAAy C YCTHOM TIPOBEPKOMl - BU3YallbHBIH KOHTPOJb
pe3yJIbTaTOB.

Takum 00pa3om, Jaxxe NOpH OTCYTCTBUHM CHEIHUATBHBIX  YYEOHBIX
MPOTPAMMHBIX CPEACTB, MPENOAABATENb MOJYYaeT BO3MOKXHOCTh OCHACTUTH CBOM
YPOK CaMOCTOSITEILHO MOJTOTOBJIEHHBIMH MYJIbTUMEIUUHBIMU TTOCOOUSIMHU.

TpeboBanus k 3Q(HEeKTUBHOCTH UCTIOIB30BAHUS MTPE3CHTAIUU:

1. Tlenaroruyeckast 11€1€c000pa3HOCTh UCTIOJb30BAHUS MMPE3EHTAIUH.

2. Otbop wmarepuasia s TPE3CHTAIMHM JIOJKEH COOTBETCTBOBATh
MPUHIMIIAM HAYYHOCTH, JOCTYITHOCTH, HATJISIAHOCTH.

3. AJanTUBHOCTh MYJbTUMENUWHOW MPE3EHTALMU, BO3MOKHOCTh BHECEHUS
B HEE H3MEHEHHM U JOTNOJHEHHH B 3aBUCUMOCTH OT Yy4ye€OHOH MpOrpamMmbl U
0COOEHHOCTEW KOHKPETHOT'O YU4eOHOT0 3aBE/ICHMS, 1IeJIeH TIe1aroros.

4. MynpruMeauiiHas NPE3EHTAlrsl ¢ METOAMYECKUM CONPOBOXKICHUEM U

MPUJIOKEHHUSIMU JTOJDKHA 3arPYKaThC OJTHUM 3aapXUBUPOBAHHBIM (hailyioM.
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5. Ilpu mnokaze HEOOXOAUMO IOMHHTh, YTO TMPE3EHTALUS 3TO TOJBKO
CONPOBOXJEHNE BBICTYIJICHUSA. JlJIMHHBIE MpPE3EeHTAlMH YTOMUTEIBHBI U HE
BOCIIPUHUMAIOTCS, KAKUMU OBl KPACOUHBIMU OHU HU OBUIH.

6. CmeHa cinaijioB (4acToTa MeJlbKaHMsI) JAOJKHA MPOU3BOJUTHCS C YUYETOM
BO3PACTHBIX U TICUXOJIOTUUECKUX OCOOCHHOCTEHN CiylaTenen.

7. CobnroneHre TUTMEHUYECKUX TpeOOBaHUWA TMPU  HCIOJIH30BAHUU
MPE3CHTAIIMU KaK SKPAaHHOTO CpeACTBa 00yueHHUs (HEmpepbiBHAS JJIUTEIbHOCTH
BO3JICHCTBUSA HE IOKHA MpeBbIaTh 30 MUH).

8. He ctout neperpyxath ciaiipl aHUMallMOHHBIMU 3P eKTaMu.

N3 Bcero BhIIECKA3aHHOTO MOYKHO CIENaTh CIEAYIOIINE BBIBOIBIL:

e Mpe3eHTalus - YI0OHOe CPEeACTBO JJIsl MILTIOCTPATUBHOTO COMPOBOKICHHUS
JOKJIa/a;

® [IPE3CHTAIIMS - 3TO NOMOIIHUK JOKJIAJ4MKa, a HE €ro '"3aMeCTUTEIb " ;

® [IPE3CHTALNS CO3IACTCS JJIsl CIYIIATENA.
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3AKJIFOYEHHUE

Henpro BKP  sABmsuioch  NOBBIIEHWE  TEXHOJIOTHYECKOTO  YPOBHSA
MexaHuuyeckoi oopadbotku aetanu «Kopryc 610ka yrnpaBieHHsI».

B cooTBeTcTBUM € TIpeABSABIIEMBIMU TPEOOBAHUSIMU B PE3yJbTaTe PadOTHI
ObUT TMPOU3BEACH aHAINU3 CIY)KEOHOrO0 Ha3HAYEHUS JETalId, TEXHUYECKUX
TpeOOBaHUN, TOYHOCTH M €€ TEXHOJIOTMYHOCThb. BbIOpaH cpenHecepuilHbI THM
MIPOM3BOJCTBA, TPOBEICHO OOOCHOBAHUE BBIOOpA CIIOCO0A MOTYyUYCHHS 3aTOTOBKH, a
TaK K€ PACCUUTAHbl TEXHOJIOTMYECKUE MPUITYCKH U BHIOpAHBI PEXXUMBI pE3aHUS.
O6opynoBaHue, HHCTPYMEHT M NPUCHOCOOJEHUS MPUMEHEHBI C Yy4eTOM
TEXHUYECKOM  XapaKTepUCTUKUA JeTald, BUJA MPOU3BOJACTBA, TOYHOCTH,
AKOHOMUYHOCTH.

Pa3paboTan KOMIUIEKT JIOKYMEHTAIIUM TEXHOJIOTMYECKOro  IMpoIlecca.
CocraBiieHa ynpaBlsionias nporpaMma ¢ MOMOIIbI0 MPOrPaMMHOTO 0OecTieYeHust
ADEM. TIpousBeneHbl 3KOHOMUYECKHE PACUETHI.

Tak kak pa3paboTaHHBIM  TeXmpolecc  MOJpa3yMeBaeT  MPUMEHEHHE
coBpeMeHHoro obopyaoBanusi ¢ YUIIY B MmeTonuueckoll 4acTu MPOBENICH aHAU3
[IpodheccronanbHOTO cTaHjapra o npodeccun «OnepaTop-HagaIunK
obpabateiBaromux neHTpoB ¢ YIIY» u npoBeneHo mnegarornyeckoe MpoeKTUPOBAHNE
y4eOHOro mnpoiiecca o pasnaeny «Pa3paboTka ynpapisiomux NporpaMm Jijisi CTAHKOB
C UYMCIIOBBIM MPOTPAMMHBIM YIpaBlieHHEM». A Takxke Obuia pazpaboTaHa METOJUKA
MPOBEJICHUS 3aHITHUSI TEOPETHUECKOTO 00yueHus Ha Temy «Hanucanue ynpasinstoniei
nporpammbl  (YII) 8 CAM 3 ocu». JlanHasg pa3paboTka IpeaHa3HAdYeHA IS
MOBBINIEHUST KBaIUPUKAaMu pabounx Ha npodeccuro «OnepaTop-HaTaauuK
oOpabateiBaromux 1MeHTPoB ¢ UITY» 3-ro paspsma B 00pa3oBaTeabHOM OpraHU3AINH

HOUY JIIO «YpanbCkuil HEHTP MOJATOTOBKHU KaJAPOBY.
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CIIMCOK UCIIOJIb3OBAHHBIX NCTOYHMKOB

1. I'OCT 26645-85 OtmnuBKM W3 METAUIOB W CIUIABOB: JOITYCKH
pa3MepoB, MacChl U MPUIMYCKU HA MEXaHUUYECKYIO 00pabOTKYy.

2. Enunbie  BeJOMCTBEHHbIE HOPMAaTHUBBI BpEMEHH Ha  pabOThI,
BBINIOJIHSAEMbIE Ha MeTauiopexymux craHkax. Yacte II / .M. Pomanos, W.I.
[Ipynnukos, B.A. Kpyros, u ap. — M.: HTHUC, 1980. — 250 c., n.

3. Enunbie  BeJOMCTBEHHbIE HOPMAaTHUBBI BpEMEHH Ha  paboOThI,
BBINIOJIHSIEMbIE Ha MeTauiopexymux crtankax. Yacrte III / U.U. Pomanos, N.I.
[Ipynuukos, B.A. Kpytos, u ap. — M.: IIHUC, 1980. — 190 c., u.

4, Karanor Skif-M ®pesepubie nactpymentsr 2016

5 Karanor Guhring O6mmii karanor 2015

6. Karamor SECO O6pa6otka orBepctuii 2016

7 KoznoBa T.A. KypcoBoe mnpoekTupoBaHHE 1O TEXHOJOTHUH
MamuHOCTpoeHus: Yuel. mocobue. — ExatepunOypr: M3a- Bo Ypan. roc. npod.-
nen. yu- ta, 2001. —169c.

8. JloBeirun A. A., TeBeposckuii JI. B. - CoBpemenHsbii cranok ¢ UIIY u
CAD/CAM-cuctema. — M.: IMK Ilpecc, 2012. — 279 c.: ui.

Q. Meroauka mnpodeccuoHanbHOr0 00yueHusa. Cxembl, TaOJIHIIbL,
KoMMeHTapuu [Tekct]: yueb. mocobue mist By3oB / M.B. Ocunosa, O.B. Tapaciok,
1O.B. OckonkoBa, B.C. Jloktuna. ExarepunOypr: M3a-Bo Poc. roc. mpod.- mes.
yH-Ta, 2010. 148 c. (b-ka BbicuI. pod.-ne. oOpazoBanHuUsl).

10. OO6paboTtka metaymoB peszanmeM: CrnpaBoYHMK TexHoiiora / A.A.
[TanoB, B.B. Anuxun, H.I'. boiim u np.; Ilox obmi. pexa. A.A. IlaHoBa. 2-¢ u3n.,
nepepad. u gomn. — M.: Mamunoctpoenue, 2004. — 784 c., un

11. OOpa3oBatenbHasi nporpamma: IIpodeccronanbHas MOATOTOBKA MO

npodeccun 16045 «Oneparop ctankos ¢ UITY» 3,4,5 pa3psaos.
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12. Pesanme MeTaIOB W PEXKYIIUE MHCTPYMEHTHI: Yd4eb. mocobue st
By30B/B.I". Comonenko, A.A. PeokkuH. — 2-€ u3f., ctep. — M.: Beicm. mik., 2008.
—414 c.: un.

13. CopaBounmk HopmmpoBmmka / A.B. Axymo, b.M T'enkun, H.IO.
WBanos u ap.; [lox obmieit penakuueit A.B. Axymosa. JI., Mamunoctpoenue, 1987
- 458 c., .

14. CnopaBouyHuk TexHojora mamuHoctpoutens. B 2-x 1. T1 / Ilox pexn.
A.I'. Kocunoson, A.I'' CycnoBa, A.M. [ameckoro, P.K. Memepskoa -
5-¢ u3., nepepad. u gom. — M.: Mammunoctpoenue, 2001. — 912 c., um.

15. CmopaBouyHuk TexHojora mamuHoctpoutens. B 2-x 1. T2 / Ilox pen.
A.I'. Kocunosoni, A.I'' Cycnoa, A.M. Jlaneckoro, P.K. MemepsikoBa -
5-¢ u3., nepepad. u gom. — M.: Mammunoctpoenue, 2001. — 944 c., ui.

16.  Texuuko - SKOHOMHUYECKHE  pacueThl B BBIITYCKHBIX
KBIM(UKAIMOHHBIX paboTax (AUIIOMHBIX NpoeKTax): Yuebd. mocodue / ABT.-COCT.
E.N. Yyukanosa, T.A. Koznosa, B.I1. Cypukos. ExatepunOypr: U3n-so I'OY BIIO
«Poc. roc. mpod.-nea. yu-m, 2006. 66 c.

17. BaspoB b.M. TexHon0rusi MAIIMHOCTPOEHUS: YUEOHUK ISl CTYICHTOB
MaITUHOCTPOUTEIBHBIX CIIEUATLHOCTEH By30B. — M.: MammHoctpoenue. -2005.-
736 c.

18. Poros B.A. OCHOBBI TEXHOJIOTHH MAITUHOCTPOCHUS 2-€ U3]., UCTIP. U
non. YueOHuk aiist By30B. - M. : U3narensctBo FOpaiit, 2017. — 351 ¢. — (Cepus
: ABTopckwuit yueonnk). — ISBN 978-5-534-00889-0.

19. Koneco 1.M. OCHOBBI TEXHOJIOTHH MAITMHOCTPOCHHUS; Y YCOHHK IS
MalTUHOCTPOUTEIBHBIX CIEIUATBHBIX BY30B — 2-€ U31., uctp. — M.: Beicmmas mkorna.,
1999 - 591c. um.

20.  Asepun, B.H. KommnstorepHas nnxeHepHas rpaduka: yued. mocodue /

B.H. Asepun. M.: ULl Axanemus, 2013. — 224 c.
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21.  Kocos, H. I1. TexHonorndeckast OCHACTKa: BOIIPOCHI M OTBETHI: y4eO.
nocoOue 171 By30B 110 criermansHocTH \" TexHonorus MammuoctpoeHus \"/ H. 1.
Kocos, A. H. Ucaes, A. I'. Cxuptnanze. - MockBa: Mammnoctpoenue, 2005. - 302c.

22.  Jlorunosckuii, A.H. Umxenepuas 3D-kommnbroTepHas rpaduka:
YueOnuk / A.H. Jlorunosckuii. — M.: FOpaiit, 2013. — 464c

23. bopoauna, H. B. JluruiomHoe mpoeKkTHpOBaHue : yae0. mocoone s
By30B / H. B. boponuna, I'. ®@. Bymikos ; Poc. roc. mpod.-nea. yu-t, Ypai. oTa-Hue
Poc. akaza. oOpa3oBanusi. - ExarepunOypr : UsnarensctBo PI'TIITY, 2011. - 89 c.

24. Koznosa, T. A. KypcoBoe MpoeKTHpOBaHUE IO TEXHOJIOTUH
MaIlIMHOCTpOeHUs : yueO. nmocooue st By30B / T. A. Koznosa ; Poc. roc. npod.-nie.
yH-T, Ypan. ota-aue Poc. akan. oOpazoBanus. - EkarepunOypr : U3gaTenscTBO
PITIITY, 2012. - 138 c.

25.  Cricoes, C. K. TexHoI0rus MalllMHOCTPOCHUS : IIPOCKTUPOBAHUE
TexHoJiornueckux npoieccon: yueoHoe nocodue/ C. K. Cricoes, A. C. Cricoes, B. A.
JleBko. - Cankt-IletepOypr [u np.]: Jlans, 2011. - 349 c.: un.

26. OOpabotka meTamioB pe3anueM: CripaBoYHHK TexHoiora /A. A. I1aHoB,
B. B. Anukun, H. I'. boiim u ap.; [Tox o6m1. pen. A. A. Ilanosa. - M.:
«MamuHoctpoeHnue». 1988. - 736 c.: ui.

27. ®wuparo B.I1. OCHOBBI MPOECKTUPOBAHUS TEXHOJOTUIECKUX MPOIIECCOB U

npucnocodsiennii. MeTto1bl 00padoTKH MoBepxHOCTEHN - M., MalmuHocTpoeHue,
1973r. - 468 c.

28.  Kysuemnos I0.U., MacnoB A.P., baiiko, A.H. OcHacTka JIsl CTAHKOB C
UITY. CnpaBounuk. - M.: Mammnoctpoenne 2003. 359 ¢
29. KocunoBa A.I'. TouHocTh 00paOOTKH, 3arOTOBKH W TPHUITYCKH B

MammHocTpoeHuu. CrpaBounnk / A.I. Kocunora, P.JI. Memepskor, M.A.
Kanmunaun. -M.: MamunocTtpoenue, 1976.

30. OO01IeManMHOCTPOUTENIbHBIE HOPMATHUBBI BpPEMEHU U PEKUMOB
pe3aHusi JJIsi HOPMHUPOBAHUS pPaOOT, BBHIMOIHSIEMBIX HA YHUBEPCAIBHBIX H

MHoroueneBsix crankax ¢ YUIIY. Hopmbl pexumoB pesanus. - M.: DKOHOMUKa,

1990.-Y4. 2
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[Tpunoxenue A. JIuCT 3aaaHus IO AUTTIOMHOMY IPOEKTUPOBAHHUIO.
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[Tpunoxenue b. [lepeyens MMCTOB rpauUeCKUX JOKYMEHTOB.

Ne
m/

HaumenoBanue
JTIOKyMEHTa

ITopsinkoBbI HOMED dopmar

Komn-Bo

JIUCTOB

Kopnyc 610ka
yIpaBICHUS.
OTtnauBka

JI144.03.04.728.01 A2

1

Kopnyc 610ka
yIpaBJICHUS

JI144.03.04.728.02 A2

Nimroctpanus
TexImpoluecca.
Omnepanuu 010, 015

J1144.03.04.728.103 | Al

Nimroctpanus
TexImpoluecca.
Omneparus 015

JI144.03.04.728.104 | Al

Ynpasnsromas
nporpamMma Ha
oneparnuro 015

(bparmenT)

JUT 44.03.04.728. 105 | Al

Texuuko-
IKOHOMHUYECKUE
TOKA3aTEIN MTPOEKTA

11 44.03.04.728.106 | Al

CpaBHeHHe
MoKa3areen
000py1I0BaHUS

A1 44.03.04.728.107 | Al

[IpesenTanus k
3aHATHUIO

11 44.03.04.728.108 | A4

Hroro mucToB
dbopmara Al — 6
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[Tpunoxenne B. KOMIUIEKT TEXHOIOTMUECKON TOKYMEHTALINH.
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Iposepum: goueHT Kadeaper TMC

Kozmopa T.A.




Audn.

B3am.

[Todn.

FOCT 3.1404-86

Mopma 1

AN.02141.00001

3 1

Po3pad.

besHozof Al

[lpobepun

Ko3nobo T.A.

®rA0y BO PrINY

Ymbepdua

bopoduHa H.B.

Wano  310-405C

AN 44.03.04.728

AA.50141.00001

T.koHmp.

H.koHmp.

Cupukob B.I.

Kopnyc 0noka ynpabnenus

0

MO1

AMz6 TOCT 214B8-76

Kod [ B |

MA | EH

[ Hpacx | KWM

Kod 3020m.

[lpodunb U _pa3Mepsl

KA [ M3

MO?2

166

1

Uex | Y4, | PM |Onep. | Kod, HouMeHoboHue onepaouyuu

Udo3HOoYyeHue dokKymMeHma

oo >

Kod HouMeHoBaHue o0opudofoHua

(M

lpod, | P g7

| KP

KOwi

EH (00 | Kwum

Tn.3, Twm.

0D uau B

L

005

6030 /MTbE

0 04 1.

Monyyenue 3azomobku memodom aumbs nod dabBaexuem.

05

06

010

4261 BEPTWKA/NbHO-®PE3EPHAR

'AL.60142.00001

6P12

19479 2-6

23 2,61

09

T

10

015

4237 KOMNAEKCHAA HA

'AL.60142.00002

12

OBPABATHBADWKMX UEHTPAX C HNY

Spinner U5-620

156776 2-4

50 28.41

14

15

I [

KTN

Kapma mexHoAn0zu4eckozo npouecca

Nokumenm paapadomal ¢ ucnoAb3obauem CAD/CAM/CAPP cucmems ADEM




FOCT 3.1404-B6 ®opma 1o

yon.
Baam.
[lodn. |
AN.02141.00001 2

AN 44.03.04.778 AN.50141.00001
A Jlex[Yy [PM |Unep. | Kod, HoumeHobBaxue onepauyuu U0o3Hay4eHue dokyMeHma
b Kod, HaumeHobaHue odopudobaHus (M [ Npod. | P U KP TKOMA] EH 100 | Kwm. Tna. Twm
P | I'IIM 0 uau B L t i S n y
A 07 020 0108 CANECAPHAA
5 02 | 1BL66  2-6 ' '

0 03] 1. [pumynumb OCMPbIe KPOMKU, CHAMb 3QYCEHUH.

04
0 05| 2. Hopesamb pe3bdy M2.5-6H T I l
06 T | '
07 | | |
A 08 025 0125 NPOMHBKA | I I

0 09| 1. [lpomMeimb demant

10

1

A 12 030 7100 NOAYYEHWE NOKPHTWY

0 13| 1. [Mokpsimue aH. okc. Hxp [OCT 9.36-85

14

15

A 16 035 0200 KOHTPO/b IE;T 48; bT 2472

b 17 12920 2-5

KT Kapma mexHoADzuU4eCkozo npouecca 3

Nokymesm paspadomon c ucnoAb3obaruem CAD/CAM/CAPP cucmems ADEM,




FOCT 3.1404-8B6 ®opma 1o

nydn.

B3amM.

Modn.

AL.02141.00001 3

AN 44.03.04.728 A.50141.00001

Uex | Yy, [ PM [0nep. | Kod, HouMeHoboHue onepouuu Joo3HoYeHue doKUMEHMA
U

oo

Kod. HouMeHobanue odopudobaoHug (M | Npod. P Y KP [KOWA| EH 100 | Kwm. Tn3. Twm
| I 0 uau B L t i S N y

0 01 1. BusyanbHbU U u3MepumenbHbU KOHMPoAb  [lpoueHm KI]H;HDDJ'IF! 100%.

T 02 (W WU-11-300-0,01 WmoHzeHuupkyab 3nekmpoHHbil 166-90; 8133-0937 Kaaudp-npodka #18 [OCT 14810-69;

03| 8133-0939 Kanudp-npodka #2725 [OCT 14810-69; npoxodHaos Kanudp-npodka #$13JST; HenpoxodHas Kanudp-npodka $9131S7

I I

KT Kapma mexHoA0zu4eckozo npouecca A

flokymenm pa3paBomas ¢ ucnoas3cbaruem CAD/CAM/CAPP cucmemw ADEM.




FOCT 3.1404-86 ®opMa 3
Auda
B3aam.
Moda. .
AN.02141.00001 1
Paapad. Ge3nozob Al DA0Y BO Prnny

Mpobepun Ko3noba T.A.

Unbepdun _ [Bopoduna H.B. WIH[I] 3T0-405C

AN 44.03.04.728

AN.60142.00001

;Eg:% Cypukab B.M. Kopnyc dnoka ynpabneHus 010
Haumerobarue onepauuu amepuan Tbepdocmb B M4 Mpoduab U pasmepsl M3 KOWA
BEPTUKA/IbHO-®PE3IEPHAY AMz6 TOCT 21488-76 HB 166 1
Uoopydobatue, ycmpoucmbo HIMY Udo3Ha4eHue NpozpaMMbl To Th Tia Tom o
6P12 2.0 0.43 23 2.61
P I 0 unu B ] | [ S - -
0 01 1 Ycmaowobums 3azomobky b npucnocodreque u 3akpenums
T 02 NP. 7201-0001 Tucku FOCT 16518-96 ' ' ' ' : . .
03 ' ' . . T . :
0 04| 2. Dpesepobamb nnockocms bBudepxubas pa3mepsl %E‘H (BM. %Ih’lﬂ; 188 [hMJIBA], I ' ' '
T 05 PW. 2214-0271 ®pesa BK3 TOCT 26595-85 I ' ' ' ' ' .
T 06| CKW. WU-11-300-0,01 WmaHzeHWUpKYAb 3AEKMPOHHLIU 166-90 ' ' ' ' ' .
07 ' ' | . . : :
0 08| 3. ®pesepobamb cmenku Bedepxuban pasmeps 184; EIL ' ' ' ' ' '
T 09| PW. 2223-0020 wpesa ¢40 OCT 17026-71 ' ' ' ' ' ' .
T 10 CW. WU-11-300-0,01 WmaHzeHUUPKYAL 3AeKMPOHHLIU 1;’36-90 ' ' ' ' - T
11 ' ' - T . | :
0 12| & Cbepaumb 6 omb. u Hopesamb pesbdy M3-T7H. I ' ' ' ' ' -
T 13| PW. Guhring 1839 KomduHupobaxHoe cBepno-memyuk $3 ' ' ' ' ' '
oK OnepauuoHHas kapma 5

llokymMenm pa3padomol € ucnoaw3obawuem CAD/CAM/CAPP cucmems ADEM.




roCT 3.1404-86 MopMa 3
Auyda.
B3am.
Moda. :
A.02141.00001 A 1
Pa3pad. besHozob Al ®rAOY BO Prnny
Mpobepun  [Ko3noba T.A. AN 44.03%.04.728 Af.60142.00002
Ymbepdun _|bopoduna H.B. UMNO 3T0-405C
T.KOHMD. '
Hxonmp [Cupuxob B Kopnyc dnoka ynpabnerus 015
HaumeHoBaHue onepauuu amepuan Tbepdocmb EB M4 [lpoduab U pasmepsl M3 KOWA
KOMIAEKCHAR HA ObPABATHBADWMX LERTPAX C Ny AMz6 TOCT 21488-76 HB 166 1
Obopydobarue, ycmpoucmbo HIMY UB03HOYPHUE NPOZPOMMSI 10 1H 103 Twm COX
inner U5-620; Heidenhain TN
spinner U>-620: Heidenha [ 2471 0.43 30 28.41
620
P ! I 0 unu B ! L ! ! | S | _n v
0 01 1. Ycmaxobums 30z0mobky b npucnocodaeHue u 3aKpenums.
T 02 NP. BCA-104-2030 KomduHupobaHHbiU BakyymHbIU Emuh I I I I T T
DS 1 1 1 1 1 I I
04 MNo3uuug | I I I I I | |
05
0 06| 2. ®pe3epobamb naockocmb Beidepxubas pasmep 188 (Bm. 184); 58 (BM. 54); 94h11.
T 07 PW. MT290-040A16R04AD10-IK-AL Dpe3a @40 Skif—l‘il; ADHTTDTISDZFR—AL ﬂﬂElIEI'ﬂLIHKEl HWI\hS Ski;‘—M [
08
0 09 3. dpesepobamb koumup Buidepxubas pasmeps 184; S4; 4.
T 10| PU. MT290-04LOAT6RO4ADI0-IK-AL ®pesa #40 Skif-M: ADHTIOT302FR-AL Maacmurka HWNTS Skif-M |
1’| 1 1 1 1 1 I I
0 12| &4 ®pe3epobamb okHo Budepxubaoa pasmeps 1; 34: 29; 94
T 15| PU MDA312 ALU ®pesa #12 OSAWA | | | - T
0K UnepauucHHaos kapma 6

Nokymesm paspadomon c ucnoAb3obaruem CAD/CAM/CAPP cucmems ADEM,




[OCT 3.1404-8B6 MopmMa Za
Juyda.
B3aM.
[oda. :
AN.02141.00001 2
An 44.03,04.728 A1.60142.000072 015
P I| M ! 0 unu B ! L ! t ! S ! n ! v
0 01 5 C(bepaums 6 omb. u Haopesams pe3bdy M3-TH.
T 02| PW. Gubring 1839 KomdunupobaHvHoe cBbepnao-Memyuk ¢|5 I I I I | I
03 | | | | | |
04 Mobopom cmona. Mo3uuug |l I I I I I | I
05 I I I I I | I
0 06| 6. ®pesepobamb naockocms Budepxubas pasmep Eé:IS (B g,g,h'g] | | | |
T 07| PU. MT290-040A16ROGADIO-IK-AL pesa #40 Skif-M; ADHTIOT302FR-AL Maacmuika HWNTS Skif-M | |
08 | | | | | |
09 Mobopom cmona. Mo3uuusa |l I I I I I I
10 | | l | | T ]
0 M| 7. ®pe3epobamb nnockocms bBeidepxubaq pasmep Bé:IS (BM Mhlgl | | | |
T 12| PU. MT290-040A16R0LADIO-IK-AL Dpesa #40 Skif-M: ADHT10T302FR-AL Naacmurka HWN15 Skif-M | '
13 | | l | | T l
14 Mobopom cmona. MNo3uuua 1V I I I I I I
15 | | ] | | T ]
0 16| B. ®pe3epobamb naockocmb beidepxubas pasmepsl 172I; 86; 4Bhl9 (Bm. 46h9):; | | | |
T 17| PW. MT290-04DA16RO4AD1D-IK-AL ®pesa #40 Skif-M: ADHTIOT302FR-AL Maacmukka HWNIS Skif-M | '
18 | | ] | | T ]
0K 0nepauuoHHOA kapma 1

fokymesm pa3spadomad ¢ ucnons3obanuem CAD/CAM/CAPP cucmems ADEM.




FOCT 3.1404-86 PopMa 2a
Aydn
B3gm.
[loda. .
A0.02141.00001 3
AN 44.03,04.728 AN.60142.00002 015
P l M ! 0 unu B ! L | S | n ! v
0 01| 9. ®pesepobamb yznydnenue Bolepxubas pa3meps 18+5; B86: 71,5+5: 25: 3. R6.
T 02| PU. RF 100A ®pesa #10 Guhring | ' ' C T '
03 | | | - |
0 04| 10. 1. ®pesepobams 2 ombepcmus #13JS7 I I ] I I T ]
T 05| PU RF 100A ®pesa #10 Guhring ' ' ' - '
06 ' ' ' S | '
0 07 1. Cbepaumb 3 omb. u Hope3samb pe3bdy M3-TH. | | I I I I
T 08| PW. Guhring 1839 KomduHupobanHoe cbepao-memyuk ¢5|3 I I I I | I
09 | | ' S ‘ '
0 10| 12. Ckepaums 3 omb. $25 nod Hope3aHue pe3bldl MZI,S—éH. I I I I I
T 1| PW 2300-0002 Cbepno #2,05 TOCT BB6-T7 | I ] I I T ]
2 | | ' S '
13 MNobopom cmona. Mo3uuyus V I I I I I | '
14 | | | - '
0 15| 13. ®pesepobamb naockocmb Budepxubas pa3meps 172|; 86; ﬁéhb I I I | I
T 16| PU. MT290-040A16RO4ADID-IK-AL Gpesa #40 Skif-M; ADHTIOT302FR-AL Maacmuika HWNIS Skif-M T '
17 | | ' S '
0 18| 14 ®pesepobamb uznydnenue Boiepxubas pa3mepsl 99,I5; B6: 51,5:1,2; 225: SE;IRé‘ I I T ]
0K 0nepauuoHHas kapma B8

flokymenm pa3paBomas ¢ ucnoas3cbaruem CAD/CAM/CAPP cucmemw ADEM.




FOCT 3.1404-86 (PopMa 2a
LAyda.
B3am.
[loda.
A1.02141.00001 A
AN 44.03.04.728 AL.60142.00002 g15
I| 1 ! 0 unu B L [t ] S | o [ v
T 01| PW. RF 100A @pesa #10 Guhring
02 | | - | |
0 03| 15. ®pesepobams ombepcmus #13JST: $18HT: $25HT. ' S ' '
T 04| PU RF 100A ®pesa #10 Guhring ' ' S ' '
05 | | o | |
0 06| 16. Pacmoyums ombepcmue #56H7T. I I I I I I
T 07 PW EPB610 Paocmovdas zoaobka c MUKDEIMEH]I]UHE[KUDI pezgﬂupuhlmt] SECO I I I I
08 | | - | |
0 09| 17. Cbepaumb 3 omb. u Hopesams pe3bdy M&-TH. | | I I I I
T 10| PW. Guhring 1839 KomBuHupobarHoe cbBepno-Memyuk ¢I¢’+ | ] ] | |
1 | | S | |
0 12| 18. Cbepaums 6 omb. u Hapesams pe3bdy M3-TH. I I I I I I
T 13| PW. Guhring 1839 KomduHupobaxHoe cbepno-mMemyuk ¢|3 I I I I I
1% | | - | |
0 15| 19. CBepaume 3 omb. #2.5 nod Hape3saHue pe3blbl MZI,S—éH. | l ] | |
T 16| PW 2300-0002 Cbepro $2.05 FOCT 886-77 ' ' - ' '
17 | | - | |
18 | | | | I I
0K OnepauuoHHa® Kapma 9

fokymenm paspadoman ¢ ucnoAb3obanuem CAD/CAM/CAPP cucmems ADEM.







IpC3CHTaA A, Hcnonbs3oBanue QJICKTPOHHBIX HpGBGHTaHI/Iﬁ IIO3BOJIACT 3HAYMUTCIIBHO

MOBBICUTh MHPOPMATUBHOCTh U 3(DPEKTUBHOCTh YpOKa MPU OOBSICHEHUU Y4EOHOTO

[Tpunoxenue I'.

B kaudecTBe METOAMYECKOTO OOECIEUECHHUsS 3aHATHS, pa3padoTaHa AJIEKTPOHHASL

MaTepuaa,

CIOCOOCTBYET

Hu3jraracMoro MmaTrcpuala.

Cnaiiapl K 3aHATHIO

YBCIMYICHHNIO JUHaMH3Ma )51 BBIPA3UTCIIbHOCTH

TEMA YPOKA:
HAMWUCAHUE YMNPAB/IAIOLLEN
[MPOrPAMMBbI (Y1) B CAM
3 OCH

OCHOBHBbIE NMOHATUA MOAYNIA ADEM CAM

MapuwpyT 06paboTku — NoC1eA0BaTEIbHOCTb TEXHOIOMMYECKMX
06BbeKTOB, KOTOPbI ONUCbIBAET YTO, KaK U B KaKOM nopsiake 6yaer
obpabaTtbiBaTbhCH.

TexHonornyeckunn 06bLeKT — KaXkabli KOHCTPYKTUBHbIA 3JIEMEHT C
onpeaesieHHbIM TEXHONOMMYECKNM NepexonoM.

KOHCTPYKTUBHbI 3/1EMEHT - 3/1EMEHT AeTanun, obpabaTbiBaeMbli 3a
OAWH TEXHOSIOFMYECKUI Nnepexoa.

TexHonoruveckuit nepexos — Habop TEXHONOrMUYECKMX NapaMeTpoB,
onpeaensoWmx ctpaternto o06paboTkm 0A4HOro KOHCTPYKTUBHOIO
aneMeHTa.

TexHonoruyeckasa KoMaHaa - TEXHOMOrMYECKM 06bEKT HE CBA3AHHbIN
C HernocpeAcTBeHHOM 06paboTkon (CHATMEM MeTanna).

Ynpaensiowaa nporpaMmma - nocaefoBaTesibHOCTb KOMaHA A/
onpeaeneHHoro Bnga obopyaoBaHus.
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MPOLIECC CO34AHNS YNPAB/AOLLEW
MPOIPAMMBI

1.Co3paHne KOHCTPYKTUBHOIO 3n1eMeHTa (KonoAel, yCTyn, MaoCKoCTb,
oTBepcTue u T.4.)

2.Co3paHue TexHonormyeckoro nepexoaa (ppesepoBaHue, CBEpIEHME,
TOYEHWE U T.4.) ANS CO34AaHHOIN0 KOHCTPYKTUBHOIO 3/1eMEHTa.
3.MoBTOpEeHNEe 1-2AeiCTBMIN AN9 CO34aHMNsa ocTanbHbiX TO.

4.Ecnn 370 Heo6x0aMMO, co34aHue TEXHONOrMYecknx komaHg (Havano
Lmkna, MNMnockocTe Xonoctbix xonos, Cton v T.4.).

5.Co3gaHue onTMManbHOro MmapwpyTta o6paboTkm (ynopsagovmsaHue
TO). OTOT War He sABngeTcs 06s93aTesNbHbIM.

6.PacuyeT TpaeKTopumM ABUXEHUSA UHCTPYMEHTA.

7.MoaennpoBaHue npouecca 06paboTkn. ITOT LWar He SBAsSETCS
0653aTeNbHbIM.

8.Co3gaHue, NpoCMOTP U COXpPaHEHWE YrpaB/SioLENn NPOrpaMMbI.

Mono>xeHne Havana uMKia — ToYKka B
NPOCTPAHCTBE, XapaKTepuaytoLwias
NOOXEHNE HACTPOEYHOMN TOYKMU
WHCTPYMEHTa nepen Ha4vyanoM o0bpaboTku.

‘:\ ________ S~ oW £10 T01 MOS
N N2_@di X-20 Y20 F200
\ G41 X0 Y0 S500 MO3
N4 X20
N \N5 GOZ Y20 R20
INE GO1 X10
h r IN7 X0 YO
'\ INE G40 X-20 Y20
/ Ng 2300 TOO
,f N10 MO2

3AOAHUE TNJIOCKOCTUN XOJ1IOCTbIX XO40B

[110CKOCTb XOJIOCTbIX XOA0B —
M/I0OCKOCTb, MO KOTOPOI BbIMOSIHAOTCS
XONIOCTbI€ MEepPEMELLEHNS NMHCTPYMEHTA
Npu nepexoae oT OAHOro
KOHCTPYKTMBHOIO 3/1IEMEHTA K ApPYromy.
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TpaekTopus ABMXEHUS UHCTPYMEHTA
pPacCUYMTbIBAETCSA NO NpaBuny:

® UHCTPYMEHT NMepeMEeLLLAEeTCA U3 UCXOAHOM
TOYKM B MJIOCKOCTb XOJIOCTbIX XOA0B MO
KpaTyanleMy pacCcToSAHUIO

*B MNpeaenax NI0CKOCTU XONOCTbIX XOA0B
B HOBYIO TOUKY

*[10 KpaTyanleMy pacCTOSHUIO HOBYHO
TOYKY
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[Tpunoxenune . Ynpasisromas nporpamma.

BEGIN PGM adem MM

= kkkkkhkkhkkkhkkhkhkkkkhkhkkhkkhkhhkhkkhkhkhkkhkhhkhkkhkhhkhkkhkkhkhkhkkhkkhkhkkkikkhkkkkikkhkkkhkikikkkkikikkkkikikkkkikx
’

; * Machine tool: U5-620, CNC: iTNC-620
; * Part Name :adem

; * Material : AMg6

; * Author  : Beznogov A.P.

; * PostNumber : 0218

; * Date :18.12.2017, Time : 13:19:38

= kkkkkhkkhkkkhkkhkhkkhkkhkkhkkhkkhkhkkhkkhkhkhkkhkkkhkkhkhkkhkkhkkhkkkhkkhkkhkkkkhkkhkkkkikkikkkkikkikkkkikkikkkkikikkkkikx
’

Q1=1 ; *-END MILL D40 LO HO
Q2=2 ; *-END MILL D10 LO HO
Q3=3 ; *- Rezec Rastochnoy D56
Q4=4 ; *- REZBOFREZA M4 HO
Q5=5 ; *- REZBOFREZA M3 HO
Q6=6 ; *- Sverlo D2.05 HO A119
CYCL DEF 247 DATUM SETING Q339=0 ; DATUM NUMBER
CYCL DEF 7.0 SMESCHENJE NULJA
CYCLDEF 7.1 X+0

CYCLDEF 7.2 Y+0

CYCL DEF 7.3 Z+0

CYCL DEF 10.0 POWOROT

CYCL DEF 10.1 ROT+0

TOOL CALL Q1 Z S6500

M1

CALL LBL1

TOOL CALL Q2 Z S6500

M1

Jlucm
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CALL LBL 2

TOOL CALL Q3 Z S2000
M1

CALL LBL 3

TOOL CALL Q4 Z S500
M1

CALL LBL 4

TOOL CALL Q5 Z S500
M1

CALL LBL S5

TOOL CALL Q6 Z S500
M1

CALL LBL 6

CALL LBL 99

LBL 1

; (1 Frezerovat kolodets)

; (1 SKIF-M MT290-040A16R04AD10-IK-AL HWN15)

= kkkkkkkhkkkkkhkkkkkhkkkkkhkhkkkkhkhkkkkikkkkkikkhkkkkikikkkkx
’

; VIRABLES

= kkkkkkkhkkkhkkhkkkkkhkkkhkkhkhkkhkkikkhkkhkkhkkkkkikkhkkkkikkikkkkx
’

Q90=+51.3 ; NACHALNAYA GLUBINA
Q91=+50 ; KONECHNAYA GLUBINA

Q92=+2. ; KOL-VO SHAGOV
Q93=ABS(Q91-Q90)/Q92 ; VICHISLENIE SHAGA
Q94=Q90 ;

Q95=Q94+Q93*2 ;

= kkkkkkkhkkkkkhkkkkkhkkkkkhkkkkkhkkkkkhkkhkkkkhkhkkkkikikkkk
’

LBL 31
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L X-246.876 Y-85.168 RO FMAX
L Z+Q95 RO FMAX M13
L Z+Q94 RO F0.2

L X-163 Y-50 RO

L X-21 RO

L Y-44 RO

L X-163 RO

L Y-50 RO

L Y-90 RL

L X-1RL

CR X+19 Y-70 R+20 DR+
L Y-24 RL

CR X-1 Y-4 R+20 DR+

L X-183 RL

CR X-203 Y-24 R+20 DR+
L Y-70 RL

CR X-183 Y-90 R+20 DR+
L X-163 RL

L Y-70 RO

Q94=Q94-Q93
Q95=Q94+Q93*2

L 1Z+2 RO FMAX

CALL LBL 31 REP Q92

L RO FMAX M140 MB100

; (2 Frezerovat stenku)

v khkkkhkkkhkkhkkkkkhkhkkkkhkhkkhkikhkhkkhkhkkkkhkkikkkkikkikkkikikkikkk

; VIRABLES

v khkkkhkkkkkhkkkkkhkkkhkkhkkkkkikkkkkhkkhkkkkikkikkkkikhkkkkikikkk

N3m
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Q90=+53.5 ; NACHALNAYA GLUBINA
Q91=+52.5 ; KONECHNAYA GLUBINA

Q92=+2. ; KOL-VO SHAGOV
Q93=ABS(Q91-Q90)/Q92 ; VICHISLENIE SHAGA
Q94=Q90 ;

Q95=0Q94+Q93*2 ;

= kkkkkhkkhkkkhkkhkkkkkhkkkkkhkhkkhkkhkkhkhkkhkhkkkkikkikkkkikikikikkx
’

LBL 32

L X-39 Y-94 RO FMAX
L Z+Q95 RO FMAX M13
L Z+Q94 RO FO.1

L X-18 RL

L Y-90 RL

L X-39 RO

L Y-94 RO

L X-18 RL

L Y-90 RL

L X-39 RO

L Y-94 RO

L X-18 RL

L Y-90 RL

L X-39 RO
Q94=Q94-Q93
Q95=Q94+Q93*2

L 1Z+2 RO FMAX

CALL LBL32 REP Q92
L RO FMAX M140 MBZ100
L RO FMAX M140 MB MAX M9

N3m
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M5

L X+0 Y+225 RO FMAX M91
LBLO

LBL 2

; (3 Frezerovat kolodets)

; (2 Guhring 3202)

= kkkkkhkkhkkkhkkhkkkkkhkhkkkkhkhkkkkhkhkhkkhkhkkkkikkikkkkikikikikk
’

; VIRABLES

= kkkkkhkkhkkkhkkhkkkhkkhkkkkkhkhkkkkikkhkkkkhkhkkkhkkhkhkkkkikikikikkx
’

Q90=+49.3 : NACHALNAYA GLUBINA
Q91=+48 : KONECHNAYA GLUBINA
Q92=+2. : KOL-VO SHAGOV

Q93=ABS(Q91-Q90)/Q92 ; VICHISLENIE SHAGA

Q94=Q90 ;
Q95=0Q94+Q93*2 ;

= kkkkkhkkhkkkkkhkkkkkhkkhkkkkhkhkkkhkkhkhkkkhkkhkhkkkhkkikkhkkkkikkikkkkx
’

LBL 33

L X+4.953 Y-44.614 RO FMAX
L Z+Q95 RO FMAX M13

L Z+Q94 RO F0.1

L X-31 Y-29 RO

L X-32.5 RO

L Y-61.5 RO

CR X-32.746 Y-65 R+25 DR-
L X-31 RO

L Y-24 RO

L X-37.657 RO

CR X-37.5 Y-26.5 R+20 DR-

N3m
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L Y-61.5R0

CR X-39.396 Y-70 R+20 DR-
L X-26 RO

L Y-24 RO

L X-31 RO

L Y-19 RO

L X-44.51 RO

CR X-42.5Y-26.5 R+15 DR-
L Y-61.5R0

CR X-50.962 Y-75 R+15 DR-
L X-21 RO

L Y-19 RO

L X-31 RO

L Y-14 RO

L X-95.5R0

L Y-16.5R0

L X-57.5R0

CR X-47.5Y-26.5 R+10 DR-
L Y-61.5R0

CR X-57.5Y-71.5 R+10 DR-
L X-95.5R0

L Y-80 RO

L X-16 RO

L Y-14 RO

L X-31 RO

L X-21 Y-9RO

L X-31Y-4RL

L X-99.5 RL

N3m
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CR X-105.5 Y-10 R+6 DR+
L Y-20.5 RL

CR X-99.5 Y-26.5 R+6 DR+
L X-57.5 RL

L Y-61.5 RL

L X-99.5 RL

CR X-105.5 Y-67.5 R+6 DR+
L Y-84 RL

CR X-99.5 Y-90 R+6 DR+

L X-11 RL

CR X-6 Y-85 R+5 DR+

L Y-9 RL

CR X-11 Y-4 R+5 DR+

L X-31 RL

L Y-10 RO

094=Q94-Q93
Q95=Q94+Q93*2

L 1Z+2 RO FMAX

CALL LBL 33 REP Q92

L RO FMAX M140 MB100

; (4 Frezerovat okno)

v kkkkkkhkkkkkhkhkhkkkhkhkhkhkkhkikhkkkhkkikkkkhkkikkkkhkkikkkikikkikkk

; VIRABLES

v kkkkkkkhkkkkkhkkhkkkhkhkhkkkkhkhkhkkhkkhkkkkhkkikkkkhkkikkkikikkkk

Q90=+47.5 ; NACHALNAYA GLUBINA
Q91=+43.5 ; KONECHNAYA GLUBINA
Q92=+8. ; KOL-VO SHAGOV

Q93=ABS(Q91-Q90)/Q92 ; VICHISLENIE SHAGA

N3m
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Q94=Q90 ;
Q95=0Q94+Q93*2 ;

= khkkkkhkkhkkkhkkhkkhkkkkhkkkkkhkhkkkkikkhkkhkkikhkkkhkkihkikkkhkikiikikkx
’

LBL 34

L X-38 Y-44 RO FMAX

L Z+Q95 RO FMAX M13

L Z+Q94 RO FO.1

L X-37 RO

L X-43 RL

CR X-36.125 Y-50.875 R+6.875 DR+
CR X-29.25 Y-44 R+6.875 DR+
CR X-38 Y-35.25 R+8.75 DR+
CR X-46.75 Y-44 R+8.75 DR+
CR X-36.125 Y-54.625 R+10.625 DR+
CR X-25.5 Y-44 R+10.625 DR+
CR X-38 Y-31.5 R+12.5 DR+
CR X-50.5 Y-44 R+12.5 DR+
CR X-38 Y-56.5 R+12.5 DR+
CR X-25.5 Y-44 R+12.5 DR+

L X-31.5 RO

Q94=0Q94-Q93
Q95=Q94+Q93*2

L 1Z+2 RO FMAX

CALL LBL 34 REP Q92

L RO FMAX M140 MB100

; (5 Frezerovat okno)

v kkkkkkhkkhkhkkkhkkhkhkhkhkkhkhkhkkhkkhkhkkkhkkhkhkkhkkikkkkhkkikhkkikkikkikkk
'

; VIRABLES
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= khkkkkhkkhkkhkkhkkhkkhkkkhkkhkkkkhkkhkkkhkkhkkkikhkkkhkkihikkkhkikikikikkx
’

Q90=+49.5 ; NACHALNAYA GLUBINA
Q91=+43.5 ; KONECHNAYA GLUBINA
Q92=+24. ; KOL-VO SHAGOV
Q93=ABS(Q91-Q90)/Q92 ; VICHISLENIE SHAGA
Q94=Q90 ;

Q95=Q94+Q93*2 ;

= kkkkkhkkhkkkhkkhkhkhkhkkhkhkkhkkhkhkkkikhkkhkkikhkkkkikkikkkkikikkikk
’

LBL 35

L X-71.5 Y-44 RO FMAX
L Z+Q95 RO FMAX M13
L Z+Q94 RO FO.1

L X-70.5 RO

L X-76.5 RL

CR X-69.5 Y-51 R+7 DR+
CR X-62.5 Y-44 R+7 DR+
CR X-71.5 Y-35 R+9 DR+
CR X-80.5 Y-44 R+9 DR+
CR X-71.5 Y-53 R+9 DR+
CR X-62.5 Y-44 R+9 DR+
L X-68.5 RO
Q94=Q94-Q93
Q95=Q94+Q93*2

L 1Z+2 RO FMAX

CALL LBL 35 REP Q92

L RO FMAX M140 MB100

; (6 Frezerovat okno)

v kkkkkkhkkhkhkhkkhkhkhkhkkhkhkkkikhkkkhkkhkhkkkhkkikkkkhkkikkhkkkhkikikkk
’
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; VIRABLES

= khkkkkhkkhkkkhkkhkkkhkkhkhkkhkkhkhkkkkikkhkkhkkikhkkkhkkiikkkhkikikikikkx
’

Q90=+49.5 ; NACHALNAYA GLUBINA
Q91=+45.5 ; KONECHNAYA GLUBINA
Q92=+16. ; KOL-VO SHAGOV
Q93=ABS(Q91-Q90)/Q92 ; VICHISLENIE SHAGA
Q94=Q90 ;

Q95=Q94+Q93*2 ;

= kkkkkkkhkkkhkkhkkhkkkkhkkkhkkhkhkkkkhkkhkkkkhkhkkkkikhkkkkikikkikk
’

LBL 36

L X-91.5 Y-44 RO FMAX

L Z+Q95 RO FMAX M13

L Z+Q94 RO FO.1

L X-90.5 RO

L X-96.5 RL

CR X-90.75 Y-49.75 R+5.75 DR+
CR X-85 Y-44 R+5.75 DR+

CR X-91.5 Y-37.5 R+6.5 DR+
CR X-98 Y-44 R+6.5 DR+

CR X-91.5 Y-50.5 R+6.5 DR+
CR X-85 Y-44 R+6.5 DR+

L X-91 RO

Q94=0Q94-Q93

Q95=Q94+Q93*2

L 1Z+2 RO FMAX

CALL LBL 36 REP Q92

L RO FMAX M140 MB MAX M9
M5
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L X+0 Y+225 R0 FMAX M91

LBLO

LBL 3

; (7 Rastochit otverstie)

; (3 Golovka rastochnaya pryamaya (D56))
M3

CYCL DEF 202 BORING ~

Q200=+2 ; SET-UP CLEARANCE ~
Q201=-11.5; DEPTH ~

Q206=FU0.2 ; FEED RATE FOR PLUNGING ~
Q211=0 ; DWELL TIME AT DEPTH ~
Q208=0.8 ; RETRACTION FEED RATE ~
Q203=+50 ; SURFACE COORDINATE ~
Q204=+100 ; 2ND SET-UP CLEARANCE ~
Q214=0 ; DISENGAGING DIRECTN ~
Q336=+0 ; ANGLE OF SPINDLE

L X-141.5 Y-44 FMAX M99

L RO FMAX M140 MB MAX M9

M5

L X+0 Y+225 R0 FMAX M91

LBLO

LBL 4

; (8 Narezat otverstie)

; (4 Guhring 1839)

M3

L X-15.5 Y-84.5 FMAX M99

L X-60.5 Y-84.5 FMAX M99

L X-38 Y-21.5 FMAX M99
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L RO FMAX M140 MB MAX M9
M5

L X+0 Y+225 RO FMAX M91
LBLO

LBL5

; (9 Narezat otverstie)

; (5 Guhring 1839)

M3

L X-60 Y-44 FMAX M99

L X-77.25 Y-53.959 FMAX M99

L X-77.25 Y-34.041 FMAX M99

L X-111.189 Y-26.5 FMAX M99

L X-171.811 Y-26.5 FMAX M99

L X-141.5 Y-79 FMAX M99

L RO FMAX M140 MB MAX M9
M5

L X+0 Y+225 RO FMAX M91
LBLO

LBL 6

; (10 Sverlit otverstie)

; (6 Sverlo (D2.05))

M3

CYCL DEF 200 DRILLING ~
Q200=+2 ; SET-UP CLEARANCE ~
Q201=-10; DEPTH ~
Q206=FU0.1 ; FEED RATE FOR PLUNGING ~
Q202=+12 ; PLUNGING DEPTH ~
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Q210=0 ; DWELL TIME AT TOP ~
Q203=+50 ; SURFACE COORDINATE ~
Q204=+100 ; 2ND SET-UP CLEARANCE ~
Q211=0 ; DWELL TIME AT DEPTH

L X-87 Y-51.794 FMAX M99

L X-87 Y-36.206 FMAX M99

L X-100.5 Y-44 FMAX M99

L RO FMAX M140 MB MAX M9

M5

LBLO

LBL 99

L X+0 Y+225 RO FMAX M91

M5 M9

TOOL CALL Q1 Z S6500

L X+450 Y+450 RO FMAX M91

M30

END PGM adem MM
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