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PEDEPAT

JluccepranmMst COCTOMT W3 BBEICHHS, TpPEX Pa3lelioB, 3aKIIOYEHUS,
OIMHALIATH MPUJI0KEHUH, U3JI0kKEHA HA 87 CTpPAHULIAX U COIEPKUT: 36PUCYHKOB, 5
TaOJIUII, CIIUCOK JINTEPATyphl U3 37 HAMMEHOBAaHUIA.

KiroueBble cjioBa: ynpaBisiomas NOporpaMMa; YKHCIOBOE IPOrPAMMHOE
yIpaBiieHUE; MPOrPaMMOHOCHUTENL; TIporpamMmHoe obecrnieuenue cucreMbl UITY;
yctporctBa YIIY; ammapatHoe ycrtporctBo YIIY; mporpamMmMHOE yCTpOWCTBO
YIIY; cucrema 4YHMCIOBOrO NIPOTPAaMMHOIO YHPABIEHUS; Kaap YIPaBISIOLIEH
nporpammbl; cioBo YII; aapec UIIY; nomep kampa VYII; ¢dopmar kanpa VII;
IJIaBHBIA Kajp; aOCOJIOTHBIA pa3Mmep; pa3Mep B MPUPAIICHUH; YCKOpPEHHas
o0paboTKa; mokajgpoBas paboTa; pydyHOW BBOJA JaHHBIX; pefakThupoBaHue YII;
HyJieBas TOYKA CTAaHKAa; HMCXOJHAs TOYKAa CTaHKa; TOYKa Hayana oOpaboTKH;
HyJIeBasg TOYKa JAETalM; JIHCKPETHOCTh 3aJaHUs NEPEMEILIEHUs; KOPPEKUUs
MHCTPYMEHTA; KOPPEKIUS CKOPOCTU NOAA4M; KOPPEKUHUs CKOPOCTHU TIJIABHOTO
JOBWKEHHS; WUHTEPIOJSINUS; AITOPUTM; MHUKPOIIPOLECCOP; LEHTP HHCTPYMEHTA;
iar nporpaMMHUpOBaHus; HHTEPNONATOp cucteMbl UIIY cTaHKOM; OCh KOOpAUHAT
cranka ¢ UIIY.

AKTYaJIbHOCTB HCCJIeA0BaHUA. B HacTos1ee Bpems 3allyCK B IPOU3BOJICTBA
HOBBIX MOAM(UKaLMA OypoOBOrO HWHCTPYMEHTA MpEIoJiaraeT KapAUHAIbHOE
TEXHUYECKOE MEPEBOOPYKEHUE TPOU3BOJICTBA.

XapakTepHbIMM YEpPTaMHU COBPEMEHHOIO JTala Hay4YHO-TEXHHYECKOTO
mporpecca B MAalIMHOCTPOCHHUM SIBIIIETCS YCIIOKHEHHE BHOBb CO3/1aBAa€MbIX
00BEKTOB HOBOM TEXHMKH, YBEJIMUEHHUE 00beMa U MOBBIIIEHUSI CTOUMOCTU PadOThI,
BBINIOJIHSAEMBIX MpHU HMX pa3pabOTKe UM UCIOJHEHHH. OTH OOCTOSTENHCTBA
3HAYUTENBHO MOBBIMIAIOT TPEOOBAaHUS K OPraHM3alMi MU KOOpPAMHALMM paboT Ha
MAalIHHOCTPOUTENBHOM TPEANPUITHH, BBI3BIBAET TPYIHOCTH B PalMOHAJIbHOM
WCIIOJb30BaHUM MAaTEPUANBHBIX U TPYAOBBIX PECYPCOB, UTO B PSAAE CIy4acB
MPUBOJUT K OOJBIIUM HEPOU3BOJUTENBHBIM IMMOTEPSIM BPEMEHU U CPEJICTB.

HaubGonee mnporpeccuBHbIM 00OpyAOBaHUEM, KOTOpPOE HCHOJIb3YyeTCd Ha
COBPEMEHHOM  MAIIMHOCTPOUTEIIBHOM MPEANPHUATUN, SBISIOTCA CTAHKA C
YHUCJIOBBIM TporpamMMHbIM yropasienuem (UITY). Opnako, 3To HEe O3HAYaET, YTO
nepeBo J00o0i neranu Ha cranku ¢ YUIIY mpenmonaraer mojydeHHe BBICOKOTO
skoHOMHUYeckoro 3ddexra. Iddekt ucnonap3oBanus crankop ¢ UIIY Bo mHOrOM
ONpENENAECTCS PalMOHAIBHON OpraHu3alMeil MPOM3BOJACTBA MU3JAEIUA HA ATOM
000pyZI0BaHUM, COBEPIIEHCTBOBAHUEM CHCTEM aBTOMATH3ALMM W MEXaHU3ALHUU
IIPOLIECCOB MTPOMU3BOJICTBA, TPYJA U YIPABICHUS.

Pemute mpobiieMbl COBEpIIEHCTBOBAHUS OpPraHU3AlMM MPOU3BOJACTBA HA
obopynoBanuu ¢ UYIIY BO3MOXXHO C TIOMOINBIO METOJ0B, OCHOBAaHHBIX Ha
MIPOIIECCOPHON TEXHUKE U ¢ 00Jiee YCOBEPIICHCTBOBAHHBIM JIETKUM (00y4aeMbIM)
A3BIKOM [TPOTPaMMHUPOBAHUS.

CnenoBatesibHO, BaKHOM aKTyaJdbHOW 3ajayeil siBisieTcs pa3paboTKa MeToza
OpraHu3allid MPOU3BOJACTBA M3Jenuii Ha obopynoBanuu c¢ YIIY ¢
MCIIOJIb30BAaHUEM YIPABISIOUIMX IPOrpaMM MEXaHHUeCKol 00pabOoTKMU Ha CTaHKax
c UIly.



Heab muccaenoBanusi. llenpio auccepranimoHHOW  pabOThI  SABISETCS
COBEPIIECHCTBOBAHUE CHCTEMBI OPTaHMU3AlMM [POU3BOJACTBA M3JEIUNA Ha
obopynoBanuu ¢ UITY.

CocrosiHume  m3y4YeHHOCTH mpoOJjembl. Bonpocamu  uHbopmaru
IIPOU3BOJCTBEHHO-TEXHOJOTHUYECKUX, TEXHUKO-DKOHOMHUYECKNX, YIPABICHYECKUX
MIPOLIECCOB M OpraHM3alMy MMPOU3BOJICTBA 3aHUMAJIMCh MHOTUE BHUJIHBIE YUYECHBIE U
CrenUaNnCThl. MccnenoBaTeny BHECIHN 3HAYUTENbHBIN BKJIaJ B Pa3BUTUE CUCTEMBI
OpraHu3alyy TPOU3BOJACTBA, AaBTOMATH3AI[MH, COBEPUIEHCTBOBAHUE IPOEKTHO-
TEXHOJIOTUYECKUX M  IMPOU3BOJCTBEHHBIX IMPOLECCOB IO  HU3TOTOBJICHUIO
BBICOKOTEXHOJIOTUYHOW TEXHUKH, B TOM 4Hcle, OypOBOro HMHCTPYMEHTA.
Pa3paboTanbl YHUKaJIbHBIE MaTEMaTUYECKUE, JUHTBUCTHYECKHUE
WH(OPMAIIMOHHBIE ~ MOJEIM  NOCTPOCHUS  HMH(POPMALMOHHOTO  IPOEKTHO-
TE€XHOJIOTUYECKOTO, TPOU3BOJACTBEHHOTO W OPraHU3ALMOHHOIO aJrOpuTMa I
(GYHKUMOHUPOBAHUS CUCTEM OpraHM3allid POU3BOJCTBA, aBTOMAaTU3AIUU
MIPOEKTHBIX pa3pabOTOK M TEXHOJIOTMYECKOHN MOJITOTOBKU MPOU3BOJICTBA.

Opnako, B paboTax CHEUHUATUCTOB, TMOCBAIIEHHBIX HH(pOpPMATU3AIUU
MIPOU3BOJCTBEHHBIX TPOLIECCOB, MIOKA YTO HE paccMaTpPUBAJIUCh TaKWe
y3KOCHEUAIU3UPOBAHHBIE  HAINPABICHUS OpraHUW3alMd IMPOU3BOACTBA, KaK
00paboTka OypoBOro MHCTpyMeHTa Ha ctankax ¢ UITY.

IlonydeHHbIE B 3TOM IUIAHE PE3YJBTATHI, UCIIOJIB3YEMBIE MPU OPraHU3ALMNU
MPOU3BOJICTBA M3/eusl Ha o0opynoBanuu ¢ UITY, mo3BoasT HalTU ONTUMAJIbHbBIC
MyTH MOBBIICHUS 3(PHEKTUBHOCTH NMPUMEHSIEMBIX JIJIs1 pa3paObO0TKU yIPaBISIOMINX
nporpamm aiis obopynoBanus ¢ YITY.

Obaacth uccaenoBanmii: VccrnenoBanue ocobeHHocTel paboOThl OYpOBOTO
WHCTPYMEHTa C  IIeJbI0  BBISBICHHS ~ TPEOOBAaHMW K  TOYHOCTH U
MPOU3BOIUTENLHOCTH MEXaHOOOpabaThIBAIOLIET0 000PYI0BaAHUS

O0bexkT wmccaenoBaHus.  TexHoOmOrMsS U NPOrpaMMHUPYEMBIE -
TEXHOJIOTUYECKHE MIPOLIEAYPHI OpraHH3alun MaIIMHOCTPOUTEITBHOTO
MIPOU3BOJICTBA JIeTalel 1 u3Aenuid Ha 00OPYJOBAHUHU C YHCIOBBIM MPOTPAMMHBIM
YIPABIECHUEM.

Metoa ucciaea0BaHui.

1. IlpoBeneHue TEOPETUUYECKUX M  OKCIEPUMEHTAIBHBIX  HCCJIEIOBAHUM,
MPOCKTHO-TEXHOJOTUYECKHUX u MIPOU3BOJICTBEHHBIX MIPOIIECCOB
MexaHooOpa0aThIBAIOIIEr0 TMPOU3BOACTBA C IIEJIbI0 COBEPIICHCTBOBAHUS
OpraHu3aluy NPOU3BOACTBA U3EIUN Ha cTaHke ¢ UIIY.

2. KoMmriuiekcHbIii aHanmu3 U 00O0OIeHHE HayYHO-TEXHUYECKOW HHGOpMAaINH,
aHaIU3 TEXHUKO-DKOHOMHUYECKHUX ITOKa3areynen cranka ¢ YIIY, a Tak xe
BHEJIPEHHE PEKOMEHAIIUN B IPOU3BOICTBO.

IonyueHHble pe3yjbTaThl.

1. Amanu3 TpeOOBaHUM, MPEIBSIBISIEMBIX K OYpOBOMY HHCTPYMEHTY, MOKazall,
4TO MEXaHooOpabarteiBatolee OOOpPyIOBaHWE C HEYUCIOBBIMH CHCTEMaMH
ATUM TPEOOBAHUSAM MO TOYHOCTH U MIPOU3BOIUTEILHOCTA HE COOTBETCTBYET.

2. IlpoBeicHHBIN  HAyYHO-METOAUYECKUN aHaau3 OypoBOro HMHCTPYMEHTa
BBISIBIJI, YTO HauOoJyiee CIOXHBIM W BOCTPEOOBAHHBIM H3JCITHEM SIBISCTCS
OypoBoe 10J10T0, 00pabaThiBaEMOE Ha CTAHKAX C HEUMCIIOBBIMU CUCTEMAMH.
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3. BoimoniHeH 00OCHOBaHHBIM BBIOOP KOHIENIIMM pa3pabOTKW NPOrpaMM U
COOTBETCTBYIOIIETO0 000OPYI0BAHHUS.

4. PazpaboraHa OpuUTHMHAJIbHAs TMporpaMma Ha fA3bIKE MPOTPaMMHUPOBAHUS
SIMENS SINUMERIK, 4To B KOHEYHOM HTOI€ IIOBBICHJIIO TOYHOCT,
MPOU3BOIUTENHHOCTD, 3b(HEKTUBHOCTH u 0e30MacHOCTb
MeTamuioo0pabaThIBAIOIMX padOT U MMO3BOJWIO CHHU3UTH TPYAOEMKOCTh M
CJIO)HOCTh 00pa0OTKH.

5. Okcrutyatauus pa3pabOTaHHOW MpOrpaMMbl BbISIBUJIA €€ HAJEKHOCTh U
BBICOKYIO TEXHOJIOTUYHOCTb.

Hayuynass HoBM3Ha pa0GoTbl. BBINOJHEH COMOCTaBUTENBHBIA —aHAIHU3
3¢ ()EKTUBHOCTH UCIIOJIB30BAHUS CTAHKOB C HEUUCIOBBIMU CUCTEMAMU M CUCTEM C
YITY no HameXHOCTH, TOYHOCTH U 3dekTuBHOCTU. Ha OCHOBaHUM pe3yJIbTaTOB
uccienoBaHus — pa3paboraHa d(p¢eKkThBHas ~mOporpamMma Uil 00pabOTKH
CIOXHOMPOPUIBHBIX JAeTalled OypoBOro HMHCTpyMeHTa Ha cTaHkax c¢ YIIY
MO3BOJISIET YBEJIUYUTH 00bEM BBIITYCKAEMON MPOAYKIIMU U CHUZUTH TPYJOEMKOCTh
MeTai000paboTKH npu obecrneueHnt 0e30MacHOCTH YCIOBUM PaOOTHI.

Hayunasi 3HaUMMOCTD HcCCJIeI0BAHMIA.

1) IIpoBeaeHbl KOMIUIEKCHBIE TEOPETHUECKHE M HSKCHEPUMEHTAIbHbIC
MCCJIeI0BaHUS 110 aHAJIN3Y BUAOB MPOrpaMMHUpOBaHus Ha ctaHkax ¢ YITY.

2) PaspabGorana Meroauka mnporpamMmmupoBanus Ha sa3bike  SIMENS
SINUMERIK, kak camasi onTUMajabHas U NpOCTas B UCIOJIb30BAHUM HA CTAHKAX C
4Iry.

3) BriOpan Tokaphbiii oOpabatsiBatomuii nentp Monforts MNC 1000 s
00paboTKH HAn@bl JaIbI.
IIpakTnyeckas 3HA4YNMOCTH PadoOThI:

pa3paboTKa YHUKAJIBHOW YHpaBISIOUIEH MporpaMMbl MeToja oO0paboTKH
neTanau Ha ctankax ¢ YIIV.

- OLIEHKAa HAaJIeXKHOCTH, TOYHOCTH, IPOU3BOJAUTEILHOCTH U SKOHOMUYECKOU
s dexTuBHOCTH 00pabOTKH Ha ctaHkax ¢ YIIY.

- COKpalleHue  oOmeld  TPYAOEMKOCTH  MPOU3BOACTBEHHOTO -
TEXHOJIOTUYECKOI0 TMpoIlecca M3rOTOBIEHUS H3ACIUNA METOAOM MEXaHUYECKOU
00pabOTKH, MOBBIIICHHE KaYeCTBA IPOAYKIIUH.

- BHeIpEHHWE B MPOU3BOACTBO MPOTPaMMbI BBISIBUIO €€ BBICOKYIO
3 PEKTUBHOCTS.

Cgenenuss o nyoaukanusax. [lo teme nuccepramuu omnyobiaukoBaHa 1
Hay4YHas CTaThs.



BBEJAEHUE

B MupoBOH TEHAEHUMH pPA3BUTHS MAIIMHOCTPOCHUS HJIET WHTECHCHBHBIN
IIPOLIECC  MEPEBOOPYKEHUSI HOBEMIIMMU HHHOBALMOHHBIMH  TEXHOJOTHSIMHU.
Ocobast cocraBisioIas B 3TOM IIpollecce - CTaHKM W cucrembl ¢ YITY.
IIpeanomaraercst, 4to 3a 2-3 TroJa HWHTEHCUBHOCTH TEXHOJOTHYECKOIO
MIEPEBOOPYKEHHS] MOXKET TOCTUTHYTh MATUKPATHOTO YBEJIUUECHHUS.

VYpoBenb 3 PeKTUBHOCTH BOOOIIE, WU WHBECTULHOHHOM B 4YacTHOCTH, B
OTEYECTBEHHON 00pabaThIBaOIIel MPOMBINUIEHHOCTH HE COIMOCTAaBUM C TeM,
KOTOPOTO JOCTUINIM 3amajanble ¢upmbl. Hanpumep, xaxasii ron Kwurait
BKJIaJbIBaeT Oosiee S5 MIpPHA. JAOUIApOB Ha 3aKyNKy HOBBIX CTAaHKOB JIJISt
MPOMBIIIEHHOCTH, TIpu4yeM 3,5 MIIpJI. - CTOMMOCTh COOCTBEHHOI'O ITPOU3BOCTBA.

Yucnosoe nporpammHoe ynpasieHue win YIIY - 3To coBpemeHHas cuctema
ynpaBiieHus: ctrankamu Jo6oro Buga. Ctanku YITY moka3piBalOT MakCUMaJIbHYIO
3G ()EKTUBHOCTH U MOJIB3YIOTCS YCTOMYUBBIM CIIPOCOM BO BCEX, 0€3 MCKIIOYEHUS,
CTpaHax MHpa. DTO OJIMH U3 Hanboyiee BOCTPEOOBAHHBIX TEXHOJIOTHYHBIX TOBAPOB
Ha CEeTrOJHSIIHUNA JeHb, mporpaMmMbl UIIY oOciaykuBarOT rpoMagHOE KOJIUYECTBO
CTaHKOB Ha TeppUTOpUHU Hamiel rnaHeTel. Cuctemsl UITY ncnonb3yroTcs MOBCIOLY
- B Uunuu, Kurae, bpasunuu. Her Hu omHoro Oosiee Wid MEHEE pPa3BUTOTO
rocy/apcTBa, NPEANPUATHS KOTOPOro HE MPUMEHSIU Obl B CBOEH paboTe CTaHKHU
YITY. B UI1Y 06paboTKka JaHHBIX IPOUCXOAUT HAMHOTO OBICTPEE, YEM B CUCTEMAX
YOPABIEHUS MPOLLIOTO TOKOJEHUS. JTO M €CTh OCHOBHOE KOHKYPEHTHOE
MPEUMYIECTBO, KOTOpbIM obOnanaotr cuctembl YIIY. 3a cuer Gonee BbICOKOM
ONEpPAaTUBHOCTH, pACTET U TNPOAYKTUBHOCTH TOM pabOThl, KOTOPYIO MOTYT
BBITONIHATE cTaHku YIIY. B Hamie Bpemsi NpPaKTUYECKH BCE COBPEMEHHBIE U
pa3BHUBAIOLIMECS 3aBOJbI YCTAaHOBWIM B cBouX Iexax cranku YIIY u paGotator,
UCIOIb3ys HOBBIE TexHoJoruu. C momorisio UITY, 06padoTka 100X MaTepragioB
CTAaHOBHUTCSI IPOCTHIM 3aHITHEM, KOTOpOE TPeOyeT ropaszio MEHBLIUX PECYPCHBIX
3arpaT, 4eM I3TO Obuio paHee. boisblmiasg yacTh 00palaThIBAIOIIMX CTAHKOB,
KOTOpble pPaboTaloT B pPa3IUYHBIX OTPACIAX MPOMBINUIEHHOCTH, W3HAYaJIbHO
BKJIIOYAIOT B ce0s cuctembl UITY.

['opHOI0OBIBAIOIIAST TPOMBILIIIEHHOCTh W HedTerazoBas A00bIUa SIBISIOTCS
OIIHOW W3 OCHOBHBIX HAIIpAaBICHHOCTEN OCHOBBI SKOHOMHKHM Ka3zaxctana wu
o0opyaoBaHue, TPUMEHSIEMOE B 3TOU cdepe, BCe CI0KHEE U MHOTONpoguiIbHEe.
OT0 03HAYaEeT, YTO CIOKHOCTH 0OPAOOTKH U3ENHI BO3pACTAET.

Cepiie 90 % o0bEmMa OypeHuss TOpHOAOOBIBAIOIIEH W He(TerazoBoiu
MIPOMBIIIIEHHOCTH OCYIIECTBIISIIOT OYpOBBIM HMHCTPYMEHTOM - J0JI0TOM. Oco0o
CJIOHBIM B IJIJaHE M3TOTOBJICHMS SIBJISIETCS TpEXIIapouieyHoe OypoBO€ J0JIOTO C
tBepAociiaBHbiM ocHamenueM (111-244,5. OK-IIB T'OCT 20692-2003). Ono
COCTOUT U3 TPEX LHWJINHAPUYECKUX MIapOLIEK, CMOHTUPOBAHHBIX HA MOJIIMITHUKAX
KaueHus Ha nandax jamnbl; Ipy 3TOM HapyKHbI€ MOBEPXHOCTH IMIAPOIIKHA MUMEIOT
MapoJOpa3pylIalolue  3JEMEHTbl —  3alpECCOBAaHHBIE  TBEPIAOCIJIABHBIC
KOMOMHAITNU 3yObeB.

B kadectBe 00BEKTa HCCIEAOBAHMM C YYETOM CJIOKHOCTH TEXHOJIOTUU
MeXaHW4Yeckol 00paboTku Obuta BbIOpaHa oO0pabOTKa CaMOro CJIOXKHOTO
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coctaBHOro anemeHta—nansl (ctanbl4XH3MA-II). B nuccepranuu B KadecTse
npuMepa NpHUBEJCH BHIOOP CTaHKa M COCTaBJIEHUE MPOrpaMMbl Ha 00pabOTKY
nandsl Jarm.l.

Ha ocHoBaHMM BBINOJIHEHHOTO AaHalIM3a MPUHATO LEJIECOOOPA3HBIM IS
00paboTku wnangsl Jianbl NPUMEHATh B MPOU3BOJACTBE TOKapHbIM craHok ¢ YITY
MONFORTS MNS 1000.

Hcxons U3 BBIIIEU3I0KEHHOTO, 1IEJIbI0 UCCIEAOBAHUM SBIseTCS pa3paboTKa
s pekTuBHON  TporpaMMbl  OOpaOOTKH, KOTOpas  TMO3BOJIUT  TOBBICHUTH
MPOU3BOIUTENHLHOCTh U CHUZUTH TPYIOEMKOCTb, MOBBICUTH TPUOBUILHOCTH PabOThHI
NpeAnpUsATUN pU obecredyeHnu 0e30MacHbIX YCI0BUHM paloT.

[Ipenmer  uccnenoBaHMd  —  TOYHOCTb,  HAJEXKHOCTb,  BBICOKAs
MIPOU3BOIUTENHLHOCTh U SKOHOMUYECKas 3P(HEKTUBHOCTh UCTIOIb30BAHUS CTAHKOB
c UITY nnsa o6paboTku AeTanu OypoBOTO HHCTPYMEHTA.

OcHoBHaf YyacTh

B BBegeHun oOOCHOBaHa aKTyaJIbHOCTb HCCIEIOBaHUM, CHOpMyIHpOBaHA
1ueiab paboThl, MPEJCTaBICHbl Hay4yHas HOBHU3HA M MpaKTHYecKash 3HAYMMOCTH
pE3yAbTAaTOB, MPUBEACHBI OCHOBHBIE IIOJIOKEHUS, BBIHOCMMBIE Ha 3aIlUTY,
CTPYKTYypa 1 00bEM JHCCEepPTALIUU.

B cootBeTcTBUM C 1enbl0 paboThl, TpeOoBandach IMOCTAHOBKA 3aJauyd C
pPELIEHNEM X B CIIEYIOLIEN MOCIEI0BATENBHOCTH:

Hoctrxenue copMyIUpOBAaHHON BbIIIE WEIM NPEANoiaraeT peneHue
CJIEIYIOIINX MPpoOIeM:

1. AHanu3 o0coOeHHOCTEe KOHCTPYKIMH M paboThl OypoBOro Jo0jioTa U
cocTaBjeHUe 0011el naeHTU(GUKAINK OYPOBOTO HHCTPYMEHTA.
2. BpiOop OypoBOro MHCTPYMEHTA - TPEXIIAPOIIEUHOTO J10JI0Ta U ONpeesieHHue
o0bekTa 00paboTku Ha ctankax ¢ YITY.
Ananus cucreMm YITY u xapaktepucTuk ocobeHHocte crankos ¢ UITY.
4. Beibop Tuma cranka u cucreMm UYIIY B COOTBETCTBMU C BHIIOM
oOpabaTbIBaeMOM JIeTaJIH.
5. Boibop onTuUManbHOro JABHUraTessi IPUBOJA MCIOIHUTEIBHOIO MEXaHHU3Ma U
cucteM UITY, obecnieunBaromiuii TpedyeMyro JUCKPETHOCTb.
6. Pa3zpaboTka ympamistomiei nporpaMmbel 00paboTku Ha crankax ¢ YIIY ¢
3aIyCKOM (BHEAPEHHEM) B MPOU3BOJCTBO, C MOCIEAYIONIMM aHaIM30M €e

3 PEeKTUBHOCTH.

7. OueHka HPOU3BOIUTEIBHOCTH, TOYHOCTH, HAJEHKHOCTH U SKOHOMHYECKOU

(¢ ()EKTUBHOCTH B CUCTEME OpraHU3alliy MPOU3BOACTBA U3JEINI Ha CTaHKax

c UIly.

HccaenoBanne B HANpPaBJIEHMH OCOOCHHOCTEH KOHCTPYKLIHMHM H PadoOThI
OypoBOro [10J10Ta M cocTaBjeHHe o0med uaeHTuGukanum OypoBOro
HHCTPYMEHTA.

Cpean paccMOTpPEHHBIX JOJIOT  0CO0O CIOXHBIM B H3TOTOBJICHUH U
00paboTKe SBISIETCS TpEXIIapolIeyHoe OypoBOE [OJOTO C TBEPIOCIUIABHBIM
ocHamenueM 111-244,5. OK-IIB I'OCT 20692-2003.

Toxapnslii oopadareiBaromuii nentp MONFORTS MNC 1000

W
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[anda nanbl OTHOCUTCS K JA€Talld THUIIA Bajla, U 1Js ee 00paboTku TpedyeTcs
TOKApHBIN CTAaHOK C BBICOKOW TOYHOCTBIO, HAJCKHOCTBHIO U C XapaKTEPUCTUKAMU
00paboTKH, 17151 TOBBIIEHUS 3()(PEKTUBHOCTH TPOU3BOJICTBA.

Hcxomst w3 TpeOyemMbIX XapaKTepUCTHK W OSKOHOMHYECKOTO aHaH3a,
nenecoobpa3sHo BBIOpaTh TOKapHBIM oOpabaThiBatomuii 1meHTp Monforts MNC
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Juccepranys COAECPKUT HOBbIE HAaydYHO OOOCHOBaHHBIE pPE3YJbTATHI,
MCITOJIb30BaHUE KOTOPBIX 00ECIeUNBAET PEIICHUE CI0KHOM, KPYITHON MPUKIaHON
npoOJsieMbl pa3pabOTKU TEXHOJIOTHH OOpaOOTKH CIIOKHONPODUIBHBIX JeTaiei
OypoBOoro MHCTpyMeHTa Ha cTtankax ¢ UIIY, uTo BHOCHT CYIIECTBEHHBIN BKJIaa B
TEOPHUIO U MPAKTUKY 00paboTku Ha ctaHkax ¢ YITY.

OCHOBHBIE Hay4HbIE PE3YyJbTaThl, IPAKTUYECKUE BBIBOJABI U PEKOMEHAAIUH,
IIOJIyYEHHBIE NPU BBINOJHEHUN KOMIUIEKCA TEOPETUUECKUX U SKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUM, 3aKIIFOUYAIOTCA B CIEAYIOIIEM:



1. PazpaboTaHHble Hay4HO-METOJAMYECKHE OCHOBBI CUCTEMHOTO W KOMIUIEKCHOTO
aHanuza OypoBOro oOOOpYAOBaHMS TOKa3ald, 4YTO CaMbIM CIOXHBIM U
BOCTpeOOBAaHHBIM H3JIENIMEM sIBIsieTCs OypoBoe 10JI0TO, oOpabaTbiBaeMoe Ha
OOBIYHBIX  METAJUIOPEKYIIUX CTaHKaX C HE  YAOBIETBOPUTEIbHBIMU
MOKa3aTeNs MU KauecTBa.

2. WccnenoBanusi, NpPOBEJEHHbIE HA JEWUCTBYIOIIEM IPOU3BOJACTBE, BBISBHIN
HECOOTBETCTBHE  MEXaHOOOpaOAaTHIBAIOIIMX CTAHKOB C  HEYUCIOBBIMHU
CUCTEMaMU MPOU3BOJICTBEHHBIM U TEXHOJOTHUYECKUM TPEOOBAHUSIM.

3. PazpaGorana opuruHaibHas MporpaMma Ha fA3bIKE POrPAaMMHUPOBAHUS
SIMENS SINUMERIK, 4YT0o B KOHEUHOM HTOI€ IIOBBIIIAET TOYHOCTb,
MPOU3BOIUTENHHOCTD, b (HEeKTUBHOCTH u 0e30MacHOCTb
MeTamuioo0pabaThIBaIOMIMX pPadOT U TO3BOJIAET CHHU3UTh TPYIOEMKOCTh H
CJIO)HOCTh 00pa0OTKH.

4. BpiOpanHblil BUJ 000pYyIOBaHMS — TOKapHBIA 00padaThIBAIOIIUM TOKApHBIN
obpabateiBaromuii meHTp Monforts mog. MNC 1000 mo3BoauaI COBMECTUTH S5
orepanui, BEIOTHAEMbIX HA OOBIYHBIX CTAHKAX.

5. ConocTaBUTENbHBIN aHAIN3 OLEHKU NOrpelHocTel cTankoB ¢ UITY u ctaHkoB
C HEYHUCJIOBBIMU CHCTEMaMHU BBISIBUI UX OOJBIIYIO MPOU3BOJUTEIBLHOCTh U
MEHBIINE NOTPEIIHOCTH B MPOLIECCE IKCILTyaTallUu.

6. Ananu3, BbInoJHEHHbIM paGotHukamu AO «BKM3» mnokazan, d4ro
MPOU3BOIUTENHLHOCTH 00PaObOTKH MpHU 3TOM Bo3pocia B 1,5 pasa.

Cnmcoxk Hay4YHBIX TPYAOB

1 Fabnpicansik P. [IporpamMma fjsi M3roToBjieHUs Jiall OypoBOro J10JI0Ta Ha
oOpabateiBarorieM  1neatpe MONFORTS  MNS  1000//Matepuansr  IX
pecnyOIMKaHCKOW HAYYHO-TEXHUYECKON KOH(EpPEHIIMU CTYIEHTOB, MaruCTPaHTOB,
acliMpaHTOB M MOJIOABIX  mpenonaaBareneid  «TBOPYECTBO  MOJOABIX -
nHHOBalMoHHOMY pa3BuTuio Kazaxcrana»: BKI'TY um. JI. CepuxbaeBa, YcTb-
Kamenoropck, 2010r., 61-62c.
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Report

The dissertation consists of the introduction, four sections, the conclusion, and
two appendices, is stated on 86 pages and contains: 49 drawings, 13 tables, and the
list of the literature from 37 names.

Keywords: the operating program; numerical programmed control; data
carrier; system CHPU software; devices CHPU; hardware device CHPU; program
device CHPU; system of numerical programmed control; a shot of the operating
program; word CP; NPC address; number of shot CP; a format of shot CP; the
main shot; the absolute size; the size in an increment; the accelerated processing;
time-lapse work; manual data input; editing CP; a zero point of the machine tool; a
machine tool starting point; a point of the beginning of processing; a zero point of
a detail; step-type behavior of the task of moving; tool correction; correction of
speed of giving; correction of speed of the main movement; interpolation;
algorithm; the microprocessor; the tool centre; a programming step; axis unit
systems NPC the machine tool; an axis of co-ordinates of the machine tool with
NPC.

Research urgency. Now start in manufactures of new updating of the chisel
tool assumes cardinal modernization of manufacture.

Characteristic features of the present stage of scientific and technical progress
in mechanical engineering is complication of again created objects of new
technics, increase in volume and increase of the working costs, carried out at their
working out and execution. These circumstances considerably raise requirements
to the organization and coordination of works at the machine-building enterprise,
causes difficulties in rational use material and a manpower that in some cases leads
to the big unproductive losses of time and means.

The most progressive equipment which is used at the modern machine-
building enterprise, machine tools with numerical programmed control (NPC) are.
However, it does not mean that transfer of any detail into machine tools with UITY
assumes reception of high economic benefit. The effect of use of machine tools
with NPC is in many respects defined by the rational organization of manufacture
of products on this equipment, perfection of systems of automation and
mechanizations of processes of manufacture, work and management.

To solve problems of perfection of the organization of manufacture on the
equipment with NPC it is possible by means of the methods based on the processor
technics and with more advanced easy (trained) programming language.

Hence, the important actual problem is working out of a method of the
organization of manufacture of products on the equipment with NPC with use of
operating programs of machining on machine tools with NPC.

Research objective. The purpose of dissertational work is perfection of
system of the organization of manufacture of products on the equipment with NPC.

Condition of a level of scrutiny of a problem. And the manufacture
organizations were engaged in questions of the information of industrial-
technological, technical and economic, administrative processes many visible
scientists and experts. Researchers have brought the considerable contribution to
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development of system of the organization of manufacture, automation, perfection
design-technological and productions on manufacturing of hi-tech technics,
including, the chisel tool. Unique mathematical, linguistic information models of
construction of information design-technological, industrial and organizational
algorithm are developed for functioning of systems of the organization of
manufacture, automation of design workings out and technological preparation of
manufacture.

However, in works of the experts devoted to information of productions, such
highly specialized directions of the organization of manufacture, as processing of
the chisel tool on machine tools with NPC meanwhile were not considered.

The results received in this plan used at the organization of manufacture of a
product on the equipment with NPC, will allow finding optimum ways of increase
of efficiency of operating programs applied to working out for the equipment with
NPC

Area of researches: Research of features of work of the chisel tool for the
purpose of revealing of requirements to accuracy and productivity machine work
the equipment

Object of research. Technology and programmed - technological procedures
of the organization of machine-building manufacture of details and products on the
equipment with numerical programmed control.

Method of researches.

1. Carrying out theoretical and experimental researches, design-technological
and productions machine work manufactures for the purpose of perfection of the
organisation of manufacture of products on the machine tool with NPC.

2. The complex analysis and generalisation of the scientific and technical
information, the analysis of technical and economic indicators of the machine tool
with NPC, and as introduction of recommendations in manufacture.

The received results.

1. The analysis of the requirements shown to the chisel tool, has shown that
machine work the equipment with non-numerical systems on accuracy and
productivity does not correspond to these requirements.

2. The carried out scientifically-methodical analysis of the chisel tool has
shown that the most difficult and demanded product is the chisel processed on
machine tools with non-numerical systems.

3. The well-founded choice of the concept of working out of programs and the
corresponding equipment is executed.

4. The original program in programming language SIMENS SINUMERIK is
developed that finally has raised accuracy, productivity, efficiency and safety of
metal cutting works and has allowed to lower labor input and complexity of
processing.

5. Operation of the developed program has revealed its reliability and high
adaptability to manufacture.

Scientific novelty of work. The developed program for processing figurine
details of the chisel tool on machine tools with UITY, allows to increase output and
to lower labor input machine work at safety of working conditions.
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The scientific importance of researches.

1) are spent complex theoretical and experimental researches under the
analysis of kinds of programming on machine tools with NPC.

2) the programming technique in language SIMENS SINUMERIK, as the
most optimum and simple in use on machine tools with UITY Is developed.

3) turning processing centre Monforts MNC 1000 for processing of a pin of a
paw is chosen.

The practical importance of work:

Working out of the unique operating program of a method of processing of a
detail on machine tools with NPC.

- An estimation of reliability, accuracy, productivity and economic efficiency
of processing on machine tools with NPC.

- Reduction of the general labor input industrial - technological process of
manufacturing of products by a machining method, production improvement of
quality.

- Introduction in program manufacture has revealed its high efficiency.

Data on publications. On a dissertation theme 1 scientific article is
published.
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PEDEPAT

Juccepraums KipiclieJieH, YII TapayJaH, KOPThIHAbIAAH XKoHE 87 OeKTeH
TYpaTbiH OH Oip KockiMianaH Ttypaasl. Kypambeinaa 37 cyper, 5 kecte xoHe 36
onedueT TiziMmi O6ap.

Kint ce3mep: Oackapy mnporpamMmachl; CaHIbIK HpOrpaMMaliblK Oackapy
(CIIB); mporpamma cakrayuisl,; CIIb xylieciH mporpaMmanbslK KaMTaMachl3 €Ty;
CIIb xypamspl; CIIb XublHTBIFBIHBIH ~Kypambl; CIIb mporpamMMainblk Kypamsl;
CaHJBIK MporpaMMaliblK Oackapy »kyieci; Oackapy mnporpammacekidbiy — (BII)
kaapel; BII cesi; BII agpeci; BII xaap memipi; BII dopmar kaaper; 6Gac xamp;
aOCOJIIOTTIK ~ MOJIIep; oCy MeJIiepi; Te3ACTIN OHICY;  KaJapJbIK >KYMBIC;
MoJIiMeTTep Il KoiMmeH eHrizy; bBII Ty3ery; OUIneKTiH HOIIK HYKTecl; OUIIEeKTIH
OacTankpl HYKTeCi; eHJey OacTajnaThlH HYKT€; O6JIIEKTIH HeJIIK HYKTecl;
JUCKPETTI OpHANACTBIPY TalChIpMachl, acHamnTbl TY3€Ty; Oepy >KbUIIaMJIbIFbIH
Ty3eTy; OacTamKbl KO3FaJIbIC  JKbULIAMJIbIFbIH Ty3eTy; uHtepnoysauus; CIIb
oinneri skyhecinid uatepnoisiuuscel; CIIb Ouinerinid KoopIMHATTAp OCI.

3eprrey MaHbI3AbLIFBI. Ka3ipri 3amanna eHpaipicTe OYpFbl acmanTapbiHbIH
KaHa MaJIU(QUKALUACHIH  IIBIFAPy TOJNBIKTAM TEXHUKAJIBIK Kypal — aOJbIKThI
KaHapTyFa OKeJeIl.

MammnHa xacayJa FbUIBIMM TEXHMKAJIBIK MPOrPECCTIH JKETUTYl XKoHE Aamybl
KeJecl ke3eHaepre 0aiicaHbICThl: TEXHUKAHBIH JKaHA TYPJIEPIHIH KypJleJeHe TYCYl,
HIBIFapy KOJIEMIHIH jKoHE KYMbBIC KYHBIHBIH ©cyl. bysl ke3eHlep MaiivHa sxacay
OHJIIPICIHAETT >KYMBICTBI YUBIMIACTBIPY KOHE YWIECTipy TallalTapbiH
JKOFapiiaTajbl, MaTEpUANIbl >KOHE >KYMBIC KOPBIH KOJIJIaHyAa KbIMBIHIBIKTAP
TYFbI3aJbl, a1 OYJI ©3 Ke3eriHAe YJIKEH YaKbIT *oHE KOp IIbIFbIHJAPbIHA OKEJII
COFaJIbl.

Kazipri mammnHa »acay eHIIPICIHAE 3aMaH TaJjlalTapblHAa cail KaOJbIKTap
apacblHIa KEH KeJieMje CcaHJbIK mnporpammansik Oackapy (CIIbB) Oungexrtepi
KoijaHblc TankaH. bipak ke3 kenred Oemmexti CIIb Ounaerinne eHpaey Korapbl
SKOHOMUKAJIBIK dCep oKeyle OepMeyl MyMKIH. DKOHOMHKAJIBIK 9Cep OHIIPICTI Oy
XKaONbIKTa  TUIMI1 YHBIMJACTBIpFaHAA, AaBTOMATTAHIBIPY  JKYHECIH IKOHE
MEXaHUKAJIbIK OHAIpIC YpAICTepiH, OacKapbUIYbIH, >XYMBICBIH >KETUIJIPreHre
OaiiTaHbICTHI 0OJIadbL.

CIIb Oingexrepinae OHAIPICTI YHBIMAACTBHIPYIbI KETUIAIPY MpoOieMachiH
HIelly MPOLIECOPJIbIK TEXHUKAHbI KOJJaHy *oHE MpOorpaMMaliayibl KeTUITeH Te3
YUPEHILIKT] TUIE Ka3y apKblJIbl MIEHIIEI].

SAraun, CIIb xabapIKTapbl OHIIPICIH YHUBIMIACTHIPY OMICIH  93ipjey KoHE
MexaHUKaJbelK Oackapy mnporpammackin CIIb Oingexrepinge a3y MaHbBI3IIbI
MIHIET 00JIBIT TaOBUIABI.

3eprTey Makcatbl. /luccepTalMsulblK >KYMBICTBIH MakcaTbl OyHbIMIapabl
CIIb xaOaspIKTaphiHAa OHJIEY OHAIPICIH YUBIMAACTBIPYABI KETUIAIPY.

3eppey mnpo0/ieMacCbIHbIH KAJBINTACKAH JKaFaaibl. Ounipic -
TEXHUKAJbIK, TEXHHKAa — 3KOHOMHUKAIBIK Oackapy YpHiCTepl KoHE OHJIPICTI
yUBIMIACTBIpbl  OaFbITTapbIMEH  KONTEereH  raibIMaap adHaibickad. Onap
OHJIIPICTI YUBIMIACTHIPY JKYHECIHE, aBTOMATTaHABIPYFa, KOFAPFbl TEXHOJTHUSIIBIK
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TeXHUKaHbl  jko0ajay >KOHE OHJIpiC YpIiCiHe, COHBIMEH Karap Oyprbuiay
acnanTapblH SKETUIAIpYre YJIKEH yJiec KOCKaH.
bipak FAIBIMAAPIbIH ~ OHAIPICTI  KETUIAIPY JKOHE  YHBIAMACTBIPY
KYMBICTApbIHIA crneuuPuKanblK Oargap - OyprbUiay acnamnTapbl CIIb
OuIIeKTEpiHe OHACY KapaJMaraH.
byn 6arbiTTa *Kyprizuires 3etreysiep Hotuxeci CIIb xabablKTapbiH KoagaHy
KOeJEeMIH KEHEHTyre joHe Oackapy NporpaMmanapblH mnaiganaHy 3¢¢eKTiciH
apTTHIPYFa KOJIAMIIBI 9J1IC KOPCeTe/Il.
3eprTey aymarbl. byproipay acnaObIHBIH >KYMBICHIH 3€PTTE€Y HOTHXKECIHIIE
MeTal ©HJEeYy >KaOIbIKTapblHA KOWBUIATBHIH  JOJJIIK JKOHE OHAIPYIIl Tajiantap
oenruienal.
3epprey oOBekTici. Canaplk mporpaMMmanblK Oackapy »kaOIbIKTapbIH/A
OyibIMAap/bl, OeJIIeKTep/ll OHAeY TEXHOJOTUSICHl KOHE MPOrpaMMaaHaThiH —
MallIyHa jkacay eH1pICIHIH TEXHOJITHUSIIBIK YPAICI.
3epprey aaici.
1. MexaHuKanblK  OHJIEY eHmipicin  xakcapryga  CIIb
XKaOJBIKTAphIHAA OYHUBIMIAPALI OHJCYl KETUIAIPY MaKcaThIHIA
TEOPUSITBIK KOHE IKCIIEPUMEHTTIK 3epTTEyIIep.
2. Kan — xakTel  FBUIBIMM — TEeXHUKaNbIK akmapartel, CIIb
OUIIEKTEPIHE TEXHUKA — YKOHOMMKAJIBIK KOPCETKIIITEPAl Tanaay
KOHE OHIPICTE HOTHIKETEPAl KOJJIaHYy.
AJIBIHFAH HITHAKeJIep.
1. Canaplk eMec MeXaHUKaJblK 6©HIEYy KaOablKTapia Oyprbuiay
acnanTapblHa eHJIey[e KOWBLIAThIH TanamnTapra cail emec.
2. XKypriduireH FbUIBIMM — TEXHUKaJBIK Tajijlayra cail, Oyprbuiay
acnanTapblHBIH apacblHAa MEXAHHMKAIBIK OHJEYre KbIibIH OepuleTiH
OYWbIM - YII IIapOIIKajbl OYypFbUIay JOJIOTOCHI OJBIN TaObUIATHIHBI
AHBIKTAJIJIbI.
3. Ilporpammanay TUIIH KoHE CoHKec KaOABIKTapAbl  TaHJAy
KYPri3UIreH.
4.  SIMENS SINUMERIK TiniHae OopUrdHaibl OporpaMma Ka3bUlJlbl
’KOHE OHBIH JQJIIKTI, IIBIFAPY KOJEMIH YJIFAaUTKAaHbI aHBIKTAJIbI.
5.  OHaipicTe KOJJAHBICTa MPOrpPaMMaHbIH KOFapbl TEXHOJOTHUSIIBIFbI
JKOHE CEHIM/IUTIT] aHBIKTAJIAEL.
KyMbIcTBIH FbLIBIMH KaHaAbIFbl. CIIb OurgeriHiH KoHE CaHIBIK eMec
OUTIeKTepAl CEeHIMIUTIKKE, OAJAIKKe koHe addexTire Tangay xyprizuigl. Ockl
KYMBIC HOTHXeciHAe KublH mpoduiai Oyprel acnantapein CIIb Oingexrepinae
OHJIey  MpOTrpaMMachl a3bUDKbI,  IIBIFAPY KOJEMIHIH ©Cyl >XOHE >KYMBIC
KOJIEMIHIH a3ailyblHa oKeJal.
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