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OUN0CodUA TEBIS

Tebis — 310 npouecc: cnnaB KOMNETEHLNN,

aBTOMaTU3aLM U MaKCUMabHOW 3dEKTUBHOCTH.

MaxcumarnbHast 3pPeKTVBHOCTD IPOU3BOACTBEHHOTO IIPOLiecca MPearo-
jlaraet Ha/ju4ye KOMIETEHTHOTO MAPTHEPA, KOTOPDIIT MMeeT MHOTOJIETHIII
onbIT. Hamane CIiengaIbHBIX 3HAHUI U OCHaHIéHHOCTb COBPEMEHHDBIMU
CpefcTBaMy paboThI IIO3BOJIAIOT eMY cenath Bamr mpomecc 6oee addek-

TVIBHBIM, aBTOMAaTU3VIPOBaHHBIM U COIIPOBOXKATDh €0 Ha BCEX CTAAMAX.

Taxum mapTHépoM sABsAeTcs Tebis: ofuH 13 BegymuX MPOU3BOAUTENEN
IIPOrPaMMHOTO 06ecredeH s 1 BBICOKOI((PEeKTUBHBIX IPOU3BOJICTBEHHBIX

peHIeHI/[I?[ — U1 BCEX 0Tpac71e171 IIPpOMBINIIJIEHHOCT.

// Tlonb30BaTeNbCKNE NaKeTbl
NPUMEHUTENBHO K 0TPACAAM MPOMBbILL-
JIEHHOCTY 11 BHEJPEHWS! B NPON3BOACT-
BEHHYIO LIEMoyKYy.

/1 lononHUTENbHbIE
onuuun,
/I dopmaTbl nepefayn faHHbIX Heo0XxoaMMble Ans Gonee
ns aeKTUBHON paboThbl 3heKTUBHOM PaBOTbI.

¢ apyrumm CAD-cuctemamu.

3aKasunk

3akasuuk npesocTasnseT B
pacnopsaXeHune UMeroLLeca UCXoAHbIE
[JaHHble. B3ameH OH Xenaet noayuutb
CBOEBPEMEHHbIE U 3KOHOMUYHbIE PELLEHUA.

PykoBoguTtesib

PykoBoauTENb HECET NOMHYI0

OTBETCTBEHHOCTb 32 BeAeHne 6usHeca. OH
yNpaBnsieT NOAYMHEHHBIMU, KOTOPbIE C
nomoLupbto Tebis u PDM ProLeiS nnaHupytot
MPOLIECChI, NPOM3BOACTBEHHbIE PECYPChI, CPOKU
M3roTOBJIEHMS, NOCTABKM N CTOMMOCTH.

Tebis

MbI nomoXxem Bam
BbIGPATh 3(W(HEKTUBHbIE
CTpaTerum u npoLecchbl.
MbI pa3pa6oTaem BMecTe
¢ Bamu Heobxoanmyto
KoHLenumio. Mbl BHeApUM
Halle nporpaMMHoe
obecneyeHune Tebis n
PDM ProLeiS Ha Bawwem
NPEANPUATAN: C Y4ETOM
€ro 0CO6EHHOCTEN 1
MPOM3BOACTBEHHbIX BO3-
MOXHOCTe. Mbl 06y4um
Bawwmx coTpyaHUKOB U
BCELEN0 NOMOXEM UM B
nanbHeulLeil pa6ote.

// bBnbnnotekun
BKJIOYAIOT B Ce6S BUPTYanbHble
Mojenn CTaHKoB, MHCTPYMEHTOB,

NOCTNPOLLECCOPOB U LWabN0HOB 06pabOTKM.

HayanbHUK
Npou3BoJCTBA

HayanbHuK Npou3BoACTBa OTBE-
yaeT 3a 3 (EKTUBHYIO paboTy
MMEIOLLMXCS MOLLHOCTEN — TaKXkKe

¢ nomoLubto Tebis 1 PDM ProLeiS,
KOTOPble NPELOCTaBNSIOT HE06X0au-
MYI0 MHC(hOpMALMIO.

OsHakoMbTech ¢ mpopyKTamu Tebis 1 ero 0yTcOpCMHTOBBIMM BO3MOXK-
HocTsamu! Mbl nopiep>xuM Bac Ha mo60M aTame: HauMHasA C KOHCY/IbTa-
LVIOHHBIX MEpPOIIPUATHIL ¥ TTOAOOpa KOHPUTypanuyu pabodnx MecT 0o
BHEJIPEHIS U BCEOOBEMIIIONIEl TEXHUIECKOI ITOAAEPHKKIL: /IS YTy qILIeHNA
KauecTBa Barero nmpouecca, Baureit mpofyKTHBHOCTY 11 TIOBBIIICHNS

Baureit KOHKypEeHTOCIIOCOOHOCTH.
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KOHLENLWA TEBIS

YcnelHoe BHeApeHve npotecca. C nomoLLbto

NPOrpamMMHOr0 06ECMEYEHNS U OYTCOPCUHIOBbIX YCIT.

Tebis — Bam HagéXHbIT TapTHEP, KOTOPBIIT IIOMOXKeT BaM ycosep-
LIEHCTBOBATD NIPOM3BOJCTBEHHDIE IIPOLECCHI M BHELPUTH HOBBIE
TeXHONOIUM. brarogaps yHuKanbHOMY CIIJIaBy 3HaHMI KOHCA/ITUHTA,
TEXHOJIOTUI ¥ UX BHEJPEHMA Mbl OXBAaThIBa€M BC€ ACIIEKTbI IIPOM3BO/I-
CTBEHHDIX IPOLIECCOB: CTPATETUN, LIE/IN, 3aa4y, CTaHJapTU3AL A U
HaEXKHOCTD IIPOLlecca, OCHAIIEeHe IIPOM3BOLCTBA, aBTOMATU3aLNA,
HIepCoHaJl, INTAHMPOBaHMe, Nepefada MHopMaLuy, HeoOXOMbIe

CTAQHKI ¥ MHCTPYMEHTBL. TaKoJl CIIeKTp MOXXHO HaliTi TonbKo y Tebis.

B xoHeYHOM MTOTe MBI IOMOTaeM YMEHBIIUTD CpefiHee BpeMA Bamux
MIPOLIECCOB U JTy4llle MCIIO/Ib30BaTh Bamy NponsBogcTBEHHbIE MOIIL-
HocTu. KaK OTBETCTBEHHBIN MAPTHEDP MBI TAK)Ke IOMOTaeM YIIPOCTUTD
Bamyu TexHomorn4eckme Kbl U MOBbIIIaeM Ballly KOHKYypeHTOCIIO-
co6HOoCcTh. Hamm Bo3mMoyxHOCTY onTMm3anny Bammx crparernit

Y TIPOM3BOJCTBEHHBIX ITPOLIECCOB TAK)Ke COBEPIIEHHBI, KaK Hallle

IporpaMMHoOe obecriedeHne.

[ins Bawwero ycnexa: KomneTeHUus B 061actut OcHoBa A9 aBTOMaTM3aLMN, HAAEXXHOCTU 1
KOHCANTMHra 1 rnybokoe 3HaHue oTpacnu TOYHOCTY

// KoHCynbTauuu no TEXHONOTMAM 1 UHBECTULMAM // Nonb3oBaTeNbCKMe NakeTbl

// OpraHusaums npouecca /1 lononHUTENbHbIE ONLMK

// PyKOBOACTBO NPOEKTOM // BUbNMOTEKN

//'YnpaBneHve npoeKTom /I ®opmartbl nepefayn AaHHbIX

/I CeMmuHaps!

[1pOAyKTHI ...

OCHOBHOI YaCTbt0 CNEKTPA HALLIE IMHENKM MPo-
[JYKTOB SIBNIIETCA NMPOrpamMmHoe 06ecneyeHme ans
CAD-koHcTpympoBaHus, NC-nporpamMmmipoBaHms,

06ecrneyeHns Npou3BOACTBA, YNPABNEHNs JaHHbIMMU,

a TakXe niaHnpoBaHne u ynpasieHne npons3son-

CTBEHHbIMI MPOLECCAMM.
Haw oTaen KoHcanTuHra npoaHanuaupyet

MMEIOLLMECS NPOLIECChI, pa3paboTaeT BMECTE C
Bamu Tpebyemble CTpaTerun 1 KOHLLENLuu,

a Takxxe NepenmmET ynpasneHue Hag ux
MOJTHOLLEHHbLIM U OKOHYaTENIbHbIM BHEAPEHNEM.

/I CTpykTypuposaHue CAD-npouecca
/I CTpykTypuposaHue CAM-npouecca
// TlocTnpoueccopbl

// BUpTyanbHble CTaHKK

// O6y4eHmne

N X BHEJpeHue

Mpouecc BHEAPEHNUS 3aKaHYMBAET NEPEHOC Balumx CTaHKoB,
MHCTPYMEHTOB, NOCTNPOLLECCOPOB M TEXHOMOTUIA B BUPTYasIbHbIN

mup Tebis. LLIabnoHbl 06paboTKu coaepkat Balue npon3BoACTBEHHOE
«HOY-Xay», CTAHAAPTU3NPYIOT 11 aBTOMATU3MPYIOT NPOLECC
NC-nporpammupoBanusi. 06y4eHne No3BoNUT Balumm coTpyaHUKam
paboTatb 3 hEKTUBHEE U HAEXKHEE.

KOHCANTUHT 11 NoaepKa

/I «[opsiyas» nuHNS
// HgmBmayansHoe 06CNyXXUBaHue KIUeHTOB
// loroBop Ha TeXHW4YeCKoe 00CNyXnBaHme

Hatua «ropsiyasi» IUHMS, CNpaBeyIMBo 0TMeYae-
Masi KaK 0iHa 13 CamblX NyYLLINX B MUPE, GbICTPO

N KOMMNETEHTHO OTBETUT Ha BO3HUKLLIME BOMPOCHI.

A Npw 3aKNI0YEHNN JOrOBOPa Ha OKasaHue
TEXHUYECKOW NOAAEPXKKM Balue nporpammHoe
obecneyeHne 6yaeT aBTOMATUYECKN 0GHOBMEHO.
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TEBIS: KOHCANTHHT

pamlins -

[Ins Batuero ycnexa: KoMneTeHLms
B 00/1aCTN KOHCANTWHIA 1 r1yboKoe
3HaHue oTpacsu

Tebis - equHCTBEHHDIIT IPOU3BOANUTEND IPOTPAMMHOTO
obecre4eHNA ¢ COOCTBEHHBIM KOHCAITUHIOBBIM OT/IE/IOM.
ITonbsoBaternu Tebis mony4yaoT npermMylecTBa OT BCEX HALIUX
crienMaau3anmit: oT pa3paboTKy IPOrpaMMHOTIO O6ecredeH s

B0 IPAKTNYECKMX TEXHMYECKUX U IIPOM3BO/ICTBEHHBIX COBETOB.
Takoit ciekTp ycmyr Bol Mo)keTe IOTy4nTh TOMBKO Ha pupme
Tebis. [TapamnensHbii s dekt: mpu padoTe ¢ Hamu Bbl monydaere
napTHEPA, KOTOPBIIL JeVICTBUTE/IBHO IIOMOXKET JOCTUYb OO/IbILIel

3¢ PEeKTUBHOCTY U HOBbILIEHNA KOHKYPEHTOCIIOCOOHOCTH.

Tebis Consulting sABnseTcs 6u3Hec-HaNpaBIeHNEM II0 KOHCY/Ib-
TUPOBAHMIO IpeAnpuaTuit. Mbl pazpaboraeM sppeKTUBHYIO
CTpATEernIo ¥ IOMOYKeM ONITMMM3MPOBATh Baly nponsBoicTBeH-
Hble mporeccel. Hu ofHa dupma He o6majjaeT Hamei MeTOAMKOIA,
HAIIVMMIY CIIeVaTM3YPOBAHHBIMI TPAKTUYECKUMIY 3HAHUAMM U
OIBITOM, NOMTy49eHHbIM 60s1ee yeM B 300 yCIeIIHbIX TpoeKTax. Bee
HAaIllM COTPYAHUKY MMEIOT MHOTOJIETHWII OIIBIT pabOTHI B pas/Iny-
HBIX 00/IaCTAX IIPOMBIIIIEHHOCTI: aBTOMOOMIIe-, aBUa-, MAIINHO-
CTPOEHVM, IPOU3BOJCTBE Ipecc-GopM 1 IITaMIIOB, MOE/IeN U

IIPpOTOTUIIOB.



TEBIS KOHCAJITUHT

KOHCANTUHT

Mp! oppep>xnBaeM Bac kak B cTaHJapTHBIX IIPOEKTAX IO pa3pa-
60TKe JO/ITOCPOYHBIX CTPATETNil Pa3BUTHA, TaK M B BOIPOCAX OII-
TUMM3ALUN TEXHOTIOIMYECKMX IIPOLIECCOB U KOHKYPEHTOCIOCO0-
HOCTI B HOIII‘OCPO‘IHOI;I IIEPCIIEKTUBE. Mpbr IIpenyraraéM aHa/In3bl
PBIHKA, NUMEIOINXCA KOHKYPEHTOB 1 BbIHyCKaeMbIX IIPOYKTOB, a
TaKKe pa3pabaThiBaeM PbIHOYHbIE CTPATEINN Pa3BUTHL.

OpraHu3aums npouecca /

CoKpalLeHue ANUTENbHOCTY UnKna 06paboTku, obecrneyeHne
3KOHOMMYHOCTY NPOM3BOACTBA

YeM nydilie U TIIATe/TbHee IIPOBEPEHbI OT/eNbHbIe KOMIIOHEHTDI IIPOK3-
BOJICTBa, TeM KOpoue ofliiee BpeMs IIpoliecca. VIMEHHO [I/I 9TOTo MbI aHa-
JIM3VMPYeM TIOMHBII IIPOLECC: OT IPEIBAPUTEIbHOI CMEThI IO KOHEYHOTO
npoaykTa. BMecre ¢ Bamu Mbl BoIpaboTaeM NepCIIeKTUBHbIE KOHIEIINN
A7 noBbIeHns 3G HeKTMBHOCTH IPOU3BOACTBA 1 0OOecTiednBaeM peasn-
3aIMI0 BCEro KOMILIekca Mep. Hallm paljyoHanmsaTopckiue IpeioKeHs
BCer/la OCHOBBIBAIOTCA Ha JAHHBIX, MHAMBIU/YAIbHO HOTyYeHHBIX Ha
MeCTaX, B COYE€TAaHUM C HALIUM C06CTBCHHbIM 6aHKOM [aHHbIX CPAaBHM-
TEIbHBIX TECTOB. MBI, B KaueCTBe BHELIHErO PyKOBOJMTEIA IPOEKTa,
peanusyeM COBMECTHO IPUHATYIO KOHIIEIIINIO B COOTBETCTBUM CO CPOKa-
MM 1 LefIblo TpoekTa. Mbl oljeHrBaeM ¢ Bamu 1 Baummu corpyaHukamu
ITaHMpyeMble HBECTHUIIMY Y [IOMOTaeM IIPMHATD IPaBU/IbHBIE PEIIeHNA.

Mbe! He ocraBsieM Bac HaenuHe ¢ mpo6ieMaMy - HAIIPOTUB,
MBI IlepeiiMeM yTIpaByIeHye IPOeKTOM Vi OKaykeM aKTVBHYIO
TIOfIIep>KKY BO BpeMs BHEJPEHNA IPOEKTa MV BHECEHIIA
M3MEHEHMII B TEXHOJIOTUAX MPOU3BOACTBA. V Hanocemok
CaMo€ Ba>KHOE — Mbl IIEPEHMMAEM OTBETCTBEHHOCTD 32 BHE-

IpeHye peKOMeH/JOBaHHBIX IIPOEKTOB!
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KoHcynbTaumm no TeXHONOrMsM 1 MHBECTULUAM /

Bbibop cTpaTterun — NOBbILLEHUE KOHKYPEHTOCMOCOGHOCTH

KpurepyeM BbDKMBa@MOCTY TI060TO IIPEAIPUATISA ABIALTCA COOT-
BETCTBME COOCTBEHHBIX BO3SMOXKHOCTE! U TpeboBaHmii phiHKa. [Tocne
00'beKTMBHOTO aHa/IM3a IIONIOKEHMA fle/ Ha (hypMe MBI OIMCBIBAEM /ISt
Bac peanbHyI0 CUTyaLuIo, CIOXUBLIYIOCS Ha Bamem npepnpusatun. Hamm
SKCIIePThI IPOAHANTU3UPYIOT U OLIEHAT MHAMBU/YaTbHOE MIO/IOKEHE Be-
I[elf, COBMECTHO ¢ BaMyt pa3paboTaloT CTpaTernio pasBUTIsA U HEOOXOnN-
Mbl€ [/ 3TOTO KOHKPETHbIE MEPOIPUATHUA.

Tebis KoHcanTyHr uMeeT HeOOXOMMOE [/ 3TOTO HOY-Xay», SHAHUSA
TEXHOJIOTUII ¥ TeH/IeHIUIT Pa3BUTUA PbIHKA.

PYKOBOACTBO NPOEKTOM /

Peanusauns npuHATON KOHLENLMN — TONBKO C y4acTMeM COTPYAHMKOB

ITo cratuctuke Tonbko 10% Bcex MPOBOAVMBIX MI3SMEHEHNI JOCTUTAIOT
renmn. YacTo 6bIBaeT Tak, YTO ITU MOJEPHU3ALIUI IIPOBOASATCS HEIIOCTIe-
IOBaTebHO M3-3a TOTO, YTO TEKYIINMit 613HEC 3aHUMAET IIPUOPUTETHOE
MEeCTO U Ka)KeTCs Ha JaHHbII MOMeHT BakHee. K Tomy »xe mopy He
TI06SIT pe3KO MEHSTb CBOY IIPUBBIYKIL. JIF0Oble MI3MeHeH sl B IIpoLiecce
TIPECTaBIAITCA M OITaCHBIMU U pUCKOBaHHBIMUL. [loaToMy mpoieccor
MOJEPHU3ALUN HOJDKHBI 0053aTE/IBHO COIPOBOYKAATHCS MIOFKII0YEHNEM
COTPYAHVKOB K BHEIPEHNIO THX IIPOLIECCOB 1 CO3TAHMIO aTMOC(hepbl
MIPO3PAaYHOCTH JI7IS BCEX, KOTO 3TU IIepeMeHbI HENMOCPENCTBEHHO KaCcaoT-
cs1. Mipl akTMBHO TIpyB/eKaeM Ballix COTPYTHMKOB K Y4aCTHIO B IIPOEKTe.
MbI mepeHNMaeM OTBETCTBEHHOCTb 3a COBMECTHO paspaboTaHHbIe
MepONpPUATHUA U UX BHeApeHMe B Bary npousBoiCcTBEHHbIE TPOLIECCHI.
BbI OmTadnBaeTe HAIIY YCTYTY HA 3aK/TIOYUTENbHOI (ase 1o pakTude-
CKIM pes3ynbTaTaM.

YnpasneHue npoekTom /

MpaBnnbHOE YNPaBNEHNe NPOEKTaMU — KNioY K 3eKTUBHOCTH

BOJIBIIMHCTBO MPeAIPUATII CTATKUBAIOTCS C IPOGIeMaMy AMHAMI-

K PBIHKOB, KOPOTKVMMY MHHOBALMIOHHBIMY LIVIK/IAMU U PacTyIUMMU
Tpe6OBaHNAMY K/IMeHTOB. OHMM 113 KOHKYPEHTHBIX (PaKTOPOB AB/IACTCA
ympasneHye mpoektamu. Tebis KOHCANTHHT MMeeT B PacopsDKEHNI
OPMEHTMPOBAHHBIII Ha IPAKTVUKY MHOTOJIETHUIL OIIBIT PabOTbI, KOTOPBILI
I03BOJIsIeT BHEJPUTD METOAUKY NPOdeCcCHOHaNbHOTO YIIPaBIeHNs
MIPOEKTaMM Ha MaJIbIX ¥ CPeHUX npepnpuATuaAx. IIpuyém pednb He uper
TONbKO 06 0611eM ITTAHNPOBAHUU PECYPCOB I OIpefe/IeHNI CPOKOB
BBIIIOHEHNs. 3aJaHHBII OPSIOK [EIICTBIIL, BBIpaGOTaHHbIE CTAHAAPTHI
mpennpuATHs, 9¢eKTUBHOE YIIpaB/IeHe, KOHTPOIb HaJl BBIIIOTHEHNEM U
CBOEBPEMEHHOE PACIIO3HAaBaHMe PUCKOB IOBBIIIAIOT IIAHCH HA YCIIELIHOe
BBIIIO/THEHE 1 06eCIeYnBaIOT yCIIeX K/IMeHTOB. MblI paspabaTsiBaeM
TaKyI0 METOAMKY CIIeLIIa/IbHO JIA KaXK/IOTO KOHKPETHOTO MpefIpUATH.

GemuHapbl /

Wcnonb3oBaHne noTeHumana u pocT NpoN3BOAUTENBHOCTH

CeMuHapbl 11 MEHE[PKMEHTA IIpejHa3HaYeHbl B IIEPBYIO O4epefib fIis
PYKOBOJIAILIETO COCTaBa, Ha9a/IbHUKOB MIPOM3BOJICTB U TIOTUCTUIECKIX
OT/IENIOB, KOTOPBIE XOTAT MOBBICUTD 3P PeKTHBHOCTD IPOLIECCOB U MCIIONb-
30BaHMA PeCYPCOB Ha MPEANPUATUN, A TAKXKE Y3HATh HOBbIE CTPAaTeInn

U OpPMEHTMPOBAHHbIE HAa NPAKTUKY IPOU3BOACTBEHHbIE petenus. Ho
MacTepa IIPOU3BOJCTBEHHBIX YYaCTKOB M PAOOTHUKY C PYKOBOJALIMMI
GYHKIMAMY TaKKe MOYEPITHYT HEMAJIO MOIe3HOTO U3 HAllINX CeMUHAPOB.
Haum ceMuHapb! OpyeHTYPOBAHbI Ha IIPAKTIYeCKUe TPeOOBaHA IPOU3-
BOJICTBA, MHGOPMATUBHBI ¥ He IpUBA3aHbI K KOHKpeTHOIT CATIP. Hammm
TPEHepbI ABIAITCA OHOBPEMEHHO PabOTHMKAMIU KOHCATTUHTOBOTO
otperna Tebis, 067afaoT MHOTOZIETHUM ONIBITOM PaboTHI B 06/1aCTH aBUa-,
aBTOMOOW/IE- ¥ MAIIMHOCTPOEHMs, IIPOU3BOJCTBA MOJIE/Iel, IIpecc-popM 1
HITaMIIOB, YTO TI03BOJISIET M YBEPEHHO OTBEYATh Ha 3a/[laBaeMble BOIPOCHI
¥ OIIpaBAATDb OKNaHUA YIaCTHMKOB CEMIHApa.



TEBIS: NPOrPAMMHOE OBECNEYEHME
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Tur  DBpatorka i Tebis Bepcus 4.0

KoM apmi

CBOM ITPOM3BOACTBEHHDIE ITPOLIECCHI C IIOMOIbIO IIPOTPAMMHOIO

IIPpOMBINIIJIEHHOCTN, aBMa- I MAIIVMHOCTPOEHUN, IPEAIIPUATUAX

JIeMOM YaCThIO 9TUX BbICOKOB(i)(I)eKTI/IBHbIX I TEXHO/IOTMYHbBIX




TEBIS NPOrPAMMHbIE NPOAYKTbI

O6LLye cBeneHust

TEBIS: nporpamMmMHble NMpoayKTbl

Monb3oBaTenbCKue NakeTbl, (DYHKLMOHANbHbIE BO3MOXHOCTM, AONOIHUTENbHbIE ONLMK,
ouonmoTeku, hopmatbl nepeaayn AaHHbIX

Bri6epuTe ofH U3 TOTIb30BATENbCKIUX MM CIIeIMA/IbHBIX TakeToB Tebis, koTopbie
IpeA/IaraloTCs B HECKOMbKMX (PYyHKI[MOHATBbHBIX KOMIUIEKTAIVsX. [IpocTo BeiOepuTe
HOAXOMAIMI /11 Bammx 3aj1ad makeT — ero Takxe B 00071 MOMEHT MOYXHO PaCIIMPUTD WA
VIH/IVBU/Iya/IbHO TIOfIOTHATh IMEHHO Iy1s Bammx motpe6HoCTelt. [MOKOCTD U COBMECTUMOCTD
TOIOTHUTENbHBIX OV IO3BO/IAET HAITU MHAVBN/YyaIbHOE PellleHNe IPaKTUIeCKN IId
mo60it cutyarun. [y OTHOro 0XBaTa MpoLiecca Mbl TAKOKe IpefiylaraeM MHOTOYMCTIEHHbIE

('I)OpMaTbI Iiepefaqn JaHHbIX ¥ BYIPTYa/JIbHbIE IIPOMI3BOACTBEHHDbIC O6MOIOTEKIA.
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Cchepbl npuMeHeHus:

/!
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1/
/i
1/
/i

/i
/i
/i

Vimnoptr CAD-pannbix u3 gpyrux CAIIP

Amnanus u onienka CAD-Moperneit

KoncTpynposanue ¢ 0CHOBHBIM YIIOPOM Ha CO3JjaHle TIOBEPXHOCTEN
Texnonornmyeckas nogroropka reoMeTpun it NC-nporpaMMupoBaHus

NC-nporpaMMupoBaHIe ollepauuii Bcex BIUI0B 06paboTku: hpesepoBaHms,
CBEepJIeHIsI, TOYeHsI, 00pe3Ky KOHTYPa, 1a3ePHOII 1 IIPOBOIOYHOI pe3KN

KOHTPOH]) Ka4yecTBa: BPYYHYIO MJIN CO CTOMIKN
praBIIeHI/Ie AaHHBIMU TEXHO/IOTMYECKNX ITPOLIECCOB

HHaHI/IpOBaHI/Ie " yIIpaB/IEHME IIPOEKTaMM

|
rs-232Ethernet
#DNC
Heidenhain F i
idia
Ne’[WOI' Mazatrol
Dialog
Mpecc-thopmbl 1 MalumHocTpoeHme TpOMbILLNEHHBINA KoHcTpyupoBaHue npon3BoACTBO 06pe3ka KOHTYpa JlasepHas peska TokapHas 06pa6oTka IneKkTpo3apo3voHHas [IpoCMOTPLLMK DNC
LuTamnbl [Av3aiH NpoBOIoYHas peska
CTaHaapTHbIiA CTaHaapTHbIiA CTaHaapTHbIii CTaHaapTHbIN CTaHaapTHbIiA poun3BoacTeo Mpoun3BoAcTBO TokapHas 9INeKTPO3PO3NOHHAs CTaHaapTHbIi DNC
il 77 ghdisindintl il 272 V- >4 &~y D a2 N g o mosonown peka e 2 T A
lpodeccroHanbHbli TpodheccroHanbHbIN TpodeccroHanbHbIn TpodeccroHanbHbIi MpodeccroHanbHblit CTaHpapTHbIA CTaHaapTHbIN TMpocheccmoHanbHblii
TMpemuanbHblii TMpemuanbHbii TMpemuanbHblii MpodeccroHanbHbli NC
 OTZeN KAYECTBA [ocTasku MpenmywiecTea /
To4HOe NnaHnpoBaHue
MouHocTn
Ll,e HT fugrewe /I A6comoTHAA TOYHOCTH: BHICOKOE Ka4eCTBO MOBEPXHOCTEN, MHTEPAKTUBHBIE
yI'I paBﬂeH nd BO3MOXXHOCTY OATOTOBKM K NC-IIpOrpaMMIpPOBaHMIO I aCCOLMATYBHAS
CHa%ﬁJf Mﬁ‘éﬁiﬂgﬁﬂﬂ TEXHOJIOTVSI PEVEDKMHVPYHTA 00€eCIIedBaeT TOYHOCTD CO3HAHVIsI TeOMETPIIT [/Ls
VHCTPYMEHTaMN Cpsiak ¢ SAP o
JaJIbHENIINX IIPOLIECCOB.
KoHCTpynpoBaHWe  Npov3BOLCTBO MoaroToska NC-asTomatusaums  NC-6e30macHOCTb NC-athchekTnBHOCTL  [poBEPKA KayecTsa Ynpasnenve Mnanuposaxue /1 NC
NPOM3BOACTBA [aHHbIMM NPOM3BOACTBA/ O/IHAaA aBTOMATU3 AU -IIPOraMMMPOBAHMA: aBTOMAaTNYECKOE CO3jaHMe
cUcTEMA yNpaBneHus NC-mporpamMm ¢ IOMOIIbI0 OMOINOTEK, IIAOTIOHOB U 3a/I0>KEHHBIX TEXHO/IOTHIA
MpOM3BOACTBOM Tebis Automill®. Bl ncrionbpsyere 3HaHMs, KOTOPbIE 3a/10>KeHbI Bammmm
ONb30BATE/IAMY U HAIIVMU CHEIa/ICTaMI.
BUBJINOTEKIN ®OPMATbI NEPEAAYX NAHHbIX /| BbicoKas HAEEKHOCTD MPOLecca: IPU ABTOMATHU3ALMN IIPOLIECCOB 0COOEHHO
Ba)KHBI OTpabOTaHHBIE MeXaHU3MbI IIpoBepKy. C IIOMOIIBIO0 OMOIOTeK BUPTY-
TRAOR Q/IbHBIX CTAaHKOB, UHCTPYMEHTOB, KPEMEXHBIX 97IeMEHTOB U IIA0JI0HOB 06paboT-
X-95.591 V+66.211£.172.008 % STEP oxe JT CATIA creo scan Nastran KU II0/Ib30BaTe/Ib MO>KET OBITh YBEPEH B KauecTBe IomydaeMblx NC-IrporpamMm.
GO2 HeuntpanbHbie Npsmble  CneumnanbHble
X11.248Y-170.785 7-99 VDAIS & NX SolidWorks ~ Feature /I TIpeBocxomHOE Ka4eCTBO: PyuHas ZOBOAKA He TpebyeTcst TaM, Ijje CTAaHKM
TRAFOOF BbIa0T 100% Ka4ecTBO IOBEPXHOCT. DTO 0COGEHHO COKpALIAeT BpeMs B
CYCL DEF [IPOM3BOJCTBE IIpecc-HOPM I IITAMIIOB.
BupTyanbHble CTaHkv TexHonornygckue  MocTnpoueccopsl  Kpenéxkble LLla610Hbl /I Tounast opranmM3alus NPONSBOACTBA: BK/TIOYACT B Ce6s NHTETPALIIO YIPaB/Ie-
nakeTbl 3JIEMEHTbI NC-,D,OKyMeHTaLI,I/II/I HYA TAHHBIMM, IVTAHVNPOBaHME N YIIDABIE€HVE IIPOVI3BOACTBOM B TEXHOIOTMTIECKNX

npoueccax. C yx nmoMoubio Bel oprannsyeTe BCceX Y4aCTHMKOB U OITYMAIbHO
pacmpenensere Bamu pecypcsl.



N0Nb30BATEJIbCKUE MAKETDI 16 117

[1pOV3BOACTBEHHbIE MAKETHI [1poM3BOACTBO NPECC-MOPM I LLITAMIMOB

T ey eNs L Kaokriolt OTDACTIH, NPON3BOACTBEHHBIE MAKETbI  CMELMANbHBIE NAKETbI Ivl a LLIAH OCTpoe HIA e

g Mpoussoa- | [ MawumHo- poMbILL- KoHcTpympot | Mpon3Bsoa- 06pe3ka NasepHas | |TokapHas | |3nekTpo3- | | Mpocmotp- | |[DNC
HPOM3BOHCTBeHHHe ITAKETDI Tebls npeanabHo CKOH(l)I/IprI/IpOBaHbI CTBO NMPecc{ CTPOEHWEe | | NEHHbIA BaHue CTBO KOHTYpa peska 00paboTka || po3uoHHas | | wmk

topm n [Ln3aitH npoBONOY-

1A MI0OBIX TpeOoBaHMIL: 6yIb TO aBTOMOOWIIE- VIV aBMACTPOCHME, | uramnos Hast peska V) v
IIPOM3BOJCTBO MOJeIeNt, IIpecc-pOopM U LITAMIIOB, MALIMHOCTPO- |_| pO M bl I_U” e H H bl I/l ,ﬂ||/| 3a I/l H
eHyle VIV IPOMBIIIEHHBIN Ay3aitH. KaXkaplit makeT mpeparaeT JONONHUTENbHBIE OMLAN

HeoOX0AMMble IS JAHHON 00/1acTi MOJY/IM M CTPATernu, KOTOpble

MOTYT KOHQUIYPUPOBAThCA IO TPEM YPOBHAM GYHKIIMOHATIA. B EAATH

BUBJINOTEKN MEPEJAYN JAHHBIX

I[Tonp3oBaTeb MOyYaeT ONTHMAIbHbI HAOOp PyHKINIT BMecTe

MaKCUMa/IbHON 3G eKTUBHOCTDIO fieiicTBuA. HaunuTe ¢ Manoro

n YBCHMqMBaﬁITe BO3MOXXHOCTI BMECTE C pOCTOM HOTpe6HOCTeI7[

Bammx knmeHTOB.

CrneupansHble NakeTb KOHCTpYMpoBaHue

HecTanmapTHoe pelienye /IS Clelan3ypoBaHHbIX HOTPEeGHOCTEI: I_l p O I/I 3 BO |£||C-I_BO

B Baieit mpou3BOJCTBEHHOI L[€MIOYKE MEIOTCA HeCTaHJapTHhIE

unu crenydnyeckye yqacTku? Mbl ToMoykeM Iofo6parh /1 HUX
nopxopsiee pemenne! Heobxommumbie [OMOTHUTEbHbIE OILINI O 6 p e 3 Ka KO H Ty p a

K KOHUrypauuu pabodero Mecta, Viewer («IIpOCMOTPILVIK») /IS

KOHI UM <<6636YMa>KHOI‘O IIpON3BOACTBa» UM CIIELIVIa/IbHbIE

IaKeThl /11 00pe3Ky KOHTYPA, Ta3epHOIL pe3KIt, TOKapHOI Wn J-l a3 e p H aﬂ p e 3 Ka

397IEKTPO3PO3MOHHOI ITPOBOIOYHOI 06paboTKH, a Takke DNC-

craniyy. Kaxplit makeT npejiaraeT HeoOXOMMBbIe JIs JAHHOI TO Ka p H a ﬂ O 6 p a6 OT Ka

00/IacTy MOZLY/IN M CTPATETVM, KOTOPbIe MOTYT KOHMUTYPUPOBATbCA

10 TPéM ypoBHAM ¢yHKIMOHaMa. HadHuTe ¢ Masoro u yBennuusaiire

BO3MO>XHOCTH BMeCTe C POCTOM HOTpeOHOCTelt Bammux KIneHToB. 3_” e KTp O 3 p 03 I/I O H H aﬂ I_I p O Bo_ﬂ O l‘l H aﬂ p e 3 Ka

[IpOCMOTPLLMK
DNC




// Npoun3soacTBO Npecc-opm 1 LWTamMNoB

[POM3BOACTBEHHBIE NAKETHI

[lpon3BoAcTBO npecc-¢opm U LUITAaMMOB

lpoBepeHo Ha NpakTuke

ITaxeT penteHust Aist MpOU3BOAUTENEN Tpecc-POpM M IITaMIIOB
TaK>Ke MOAXOANT [/ MPOU3BOACTBA eAVHIYHBIX U3ME/NNIt, KOp-
IyCHBIX fieTaseit, popm 1 Moperneit. MeTORuKa 1 ITOCTIeOBATeNb-
HOCTD BBIOMPAIOTCS C Y4€TOM BCex 0Cc06EHHOCTEI IPefCTOSIIEN
paboTBhI: OT BCIIOMOTATe/IbHOTO KOHCTPYMPOBAHNS MMEIOLINXCS
CAD-mopeneit o obparaoro nekunypyHra. [TonssoBarerm

MpeumylyecTea /

/] letanu nto6bix pasmepos

// PoCT NpoAyKTUBHOCTI C MOMOLLLbIO CTaHAAPTM3aLIMMN 1
asTomaTusauun NC-nporpaMmmpoBaHns

// HeorpaHnyeHHbIe BO3MOXHOCTW 06pab0TKM MOBEPXHOCTHbIX,
(haceTHbIX 1 rM6pUAHbIX MOAENei

// WUnpokuit cnekTp NpUMeHeHNst Gnarofapst MHOTOYMCIIEHHbIM
cTpaterusim 06paboTKi NPU3MaTUYECKMX 1 MPOU3BONbHBIX
3D-noBepxHoCTel

// BbICOKOE Ka4yeCTBO NOBEPXHOCTEN — TPAEKTOPUN PACCUNTBLIBAIOTCS
HEenocpeACcTBEHHO Ha BbibpaHHoi CAD-reomeTpumn

/1 HagéxHocTtb npoueccoB NC-nporpamMmmmpoBaHmns 1 BepuduKaum
npouecca 06paboTKM, NONHOCTbIO MAEHTUYHOM PeanbHOCTH

/ 0OcoGeHHOCTH /

MOTYT OBICTPO aHA/IN3MPOBATDb U CTPYKTYPHUPOBATH C/IO>KHbIE
JeTasny, IOATOTAaBIMNBAsA UX [ aBToMaTnyeckoro NC-nporpam-
MMPOBaHMsL. DTO BO3MOXXHO O71arofiapsi eHOI IIPOrpaMMHOI1
wiatdopme ast CAD- u CAM-mopyreit. QyHKIMN U3MepeHs
3aJIeICTBYIOTCS J/Isl JOKYMEHTUPOBAHMA PE3Y/IbTaTOB B IIPOTOKO-
Jie MUI3MEPEHMIA.

/1 CAD-(byHKLMOHAN L1t KOHCTPYMPOBaHUS
//'Yno6HbIe (hyHKUMN aHanu3a reomeTpum

/] OYHKUMM MOANDULMPOBAHNS FTEOMETPUN U NOArOTOBKM K
NC-nporpammnpoBaHuio

// MHorouncneHHble yHKLMKU 06paboTku, Kak ans 3D-nosepx-
HOCTEA, TaK 1 AN NPU3MaTUYECKO FEOMETPUN 1 onepauuil
cBepJieHns

// Pacno3HaBaHve CTONKHOBEHWIA

// HeorpaHnyeHHble BO3MOXHOCTM aBToMaTm3awm npouecca,
BK/IO4ast paboTy ¢ TUMNOBbIMW U NPOU3BOJILHBIMM 3NIEMEHTAMU
Feature

/1 'YnpaBneHue peanbHbIMM CTaHKaM1 U UHCTPYMEHTamu B
BUPTYanbHbIX 6MGNMOTEKaX

/1 Ynpasnenue Bcemn NC-onepaumamu B eauHom LieHTpe
YnpasneHus

// TpoBepKa kayecTBa Ha CTaHKe

18 119

Mpecc-thopmbl 1 WTamnbl / CTAHAAPTHDIN /ﬂ

SIBNsieTCA CTApTOBBIM IIAKeTOM i paboThl B Tebis. JIydiue Bcero
MOAXOMUT [/Ist 06pabOTKY IIPUSMATIIECKNX JeTaIeil I HeCTOXXHBIX
3D-reomeTpuii, MpeuMyIIeCTBEHHO Ha 3-0ceBbIX cTaHKax. [Taker
MIPEJIOCTABIIAET B PACIOPsKEHME [10/1b30BaTeNNell MHOTOYMC/IEHHbIe
dyHKUMY aHa/MM3a U OAr0TOBKY reoMeTpunt, CAD-KOHCTPYMpOBaHNUs

n NC-nporpammuposanus. B Tebis Bol ¢ camoro Hauata HaumHaeTe
paboTaTh TEXHUYECKM IPABI/IBHO: YKe C IePBBIX IIIar0B MOJIb30BaTeIN
UCTIONbB3YIOT BCE NPEMMYIIECTBA 3a/10)KEHHOTO B CUCTEME TIPOM3BOJICTBEH-
HOTO «HOY-Xay». PaccunMTanHble TPA€KTOPUM IIPOBEPAIOTCA HA CTONKHO-
BEHMsI MHCTPYMEHTA C 3aJlaHHOl TeoMeTpyeli.

Mpecc-hopmbl 1 WTamnbl // npog)ecCuoHanbHbINA w

VneanbHO MOAXOANT 1A KOMIIEKCHOI 06pabOTKM ITAMIIOB, IIpecc-
dopm, Mopserneit 1 mab10HOB. Takyke MMEIOTCs HOIOTHNUTEIbHbIE (yHKIIN
MOATOTOBKM KPUBBIX U ITOBepXHOCTel 11 NC-IporpaMMMUpOBaHM.
Cranpgaptusanya pa6oTsl NC-IrporpaMMIcTa BO3MOYKHA 1 IIPU UCHIOTIb-
30BaHMM 5-0CEBBIX TEXHOJIOIMI 6/1arofapsi MOIHOI IPOBEPKe Ha CTONI-
KHOBEHIsI 1 IIPOBEPEHHBIM I1abioHaM o6paboTku. Pacuér NC-omepariit
MO>KET IPOU3BOUTCA KaK OOBIYHOM, TaK U B poHOBOM pexxume. IIponecc
BU3ya/Nu3aluy CHATUA MaTepyuasa 03BO/sAeT CBOEBPEMEHHO PACIIO3HATD
KPUTUYECKIe YIACTKI Vi IPUHATh HeOOXOMMBIE MEpBL.

Copepxut Bce QyHKIMOHATbHBIE BO3MOXKHOCTI MTAKETa
«ITpecc-hOpMBbI M IITAMIIbI — CTAHAAPTHBII».

Mpecc-thopmbl 1 WTamnbl / NpeMUanbHbINA /’

ITaker xoponesckoro knacca. [losBonseT MSTOTOBUTD CaMble CTIOXKHbIE
(OpPMBI 1 OCHACTKY BBICOYANIIIEr0 KadecTBa. ABTOMATU3AINsA, CTaH-
mapTusarya u 3 eKTMBHOCTD Ipoliecca MOfPasyMeBaloTCA KaK caMo
coboit pasymeromyecs Kputepun. IkonomAmye Bpema CAD-pysxuym u
a¢pdextrBHbIe CAM-CTparernu Ajist Bcex BUAOB o6paborku — 2.5, 3+2 u 5
ocell — 3aBepUIAIOT 0610 KOHLenuuio makeTa. Euié omyuH npumep: GyHK-
LVl CO3JJaHMA HATIPAB/IAIOIUX IIeHTPa/IbHBIX KPUBBIX JUI aBTOMATU3N -
POBaHHOII MOAroToBKM K NC-IIporpaMMupoBaHMI0 KAHABOK 1 11a30B. [Ipu
KOMOMHAIMK JaHHOTO TIaKeTa C JJOIIOTHNUTETLHBIMU OILMAMM BO3MOXKHO
BBINOJIHNTE /II00YI0 CTOAILYIO Ieper, Bamu sanayy.

CopepxnT Bce GYHKIMOHAIbHBIE BO3MOXXHOCTH ITaKeTa
«ITpecc-bopmbl 1 ITaMIIBI — TPOQECCHOHATBHBI».



NPON3BOACTBEHHBIE NAKETbI // MawwuHocTpoenue

[POM3BOACTBEHHbIE NAKETHI

MaluuHocTpoeHue

Insa ahpeKTUBHLIX NPOU3BOACTB

Mortopsl, KOpoOKU Iepenad, ¢IaHIbl, KOMIIOHEHTBI TUPOCTaH-
LV, feTany o6I[ero MalMHOCTPOEHNMS, CTOKIY IIACCH — 9TH
[iBa [TaKeTa IIOMOTYT BaM pelnTs 3a7aqy N3roTOBIEHNS ITHUX U
LPYIVX feTajiell o01ero ManHOCTpoeHus. Bor cMoxeTe 6bICTpPO
noarotosuTh Bammm geram k NC-nporpamMuposanuio. Co3pa-
BaiiTe NC-IIporpaMMbl He Ha CTOJIKe, a B CIIeL[Ma1n31POBaHHOI

MpenmyLyecTea /

/1 letanu nto6bIx pasmepos

// POCT NpOoAyKTUBHOCTY C MOMOLLbK) CTaHAAPTU3ALIMM 1
aTomatuaauun NC-nporpammmpoBaHus

// LLUMpokuit cnekTp NpUMeHeHNst Gnarofapsi MHOTOYMCIIEHHbIM
cTpaterusim 06paboTKi NPU3MaTUYECKNX 1 MPOU3BONbHBIX
3D-noBepxHoCTelA

// BblCOKOE Ka4ecTBO NOBEPXHOCTEN — TPAEKTOpUK
paccynTbLIBAIOTCA HENOCPEACTBEHHO HA BbIGPAHHOM
CAD-reomeTpuu

// TlocTOsSIHHOE YNydLLeHne KavecTBa npouecca bnarogaps
COXPaHeHNto «<Hoy-xay» B NC-wwabnoHax

/1 HagéxHocTb npouecco NC-nporpamMmmmpoBaHms 1
BepuuKauum npouecca 06paboTKM, NOMHOCTLIO UAEHTUYHOM
peanbHOCTH

// CKBO3HOE «6e30yMaXKHOe» NPON3BOACTBO

/ 0OcobeHHoCTH /

CATIIP! Bel nonbsyeTech BO3MOXKHOCTAMY BHICOKOTO YPOBHA
aBTOMaTM3aLMy IPOrPaMMHOrO ofecledeH s M BU3yaIn3upyere
npoxoxjenne NC-porpaMmbl Ha BUPTYa/IbHOM CTaHKe B cpefie,
UJIeHTUYHOI ITPOU3BOJICTBEHHOI peabHOCTH. Bl paboTaere
cTabuIbHO U 3 dexTuBHO.

~

//'Yno6Hble yHKUMI aHanu3a reoMeTpum

/] ®yHKUMM MOAMDULMPOBAHIS FEOMETPUM W MOArOTOBKM K
NC-nporpamMmmpoBaHuio

// MHoroyucneHHole yHKLUUM 06paboTKU, KaK ans npuaMaTiyeckmx
reoMeTpui 1 onepaumin CBepnieHns, Tak u ans 3D-noBepxHocTeN

// Pacno3HaBaHue CTONKHOBEHWA

// HeorpaHnyeHHbIe BO3MOXHOCTM aBTOMATM3aLumi NpoL,ecca,
BKNOYas pa60Ty C TUNOBbLIMW 1 NMPON3BOJIbHbIMUY 3IEMEHTAMW
Feature

// YnpaBneHume peanbHbIMW CTaHKamMu U MHCTPYMEHTamm B
BUPTYaNbHbIX 6GUONMOTEKAX

//'Ynpasnexue scemu NC-onepaumsimu B eauHom LieHTpe
YnpasneHus

// TipoBepKa Ka4ecTBa Ha CTaHKe

20 1 21

MalunHoCTpoeHve // CTaHAAPTHLIA /é/

BromxeTHblit BapnaHT paborsl B CAD/CAM-cucreMe A/is MENIKVX 1
CpefiHMX cepuii Ha 3-0CeBbIX CTaHKaX. [IpeBOCXOIHO IOAXONUT A/
06pabOTKM KOMIIIEKCHBIX KOPITYCHBIX JieTaslell ¢ INIaHapHbIMM II0OBEPXHO-
CTSAMU ¥ CIOXKHBIMU OTBePCTUAMIN. JIOTIOTHUTENTBHO NUMEIOTCS Heobx0-
muMble GYHKIMM YePHOBOI M YUCTOBON 06PabOTKY /IS KOMIITIEKCHbBIX
3D-noBepxHocTeit. NC-111a6/10HbI 00€CIIeYnBaIOT HEM3MEHHOE Ka4eCTBO
M3TOTOBJICHMA.

MatuvHocTpoeHie // npod)eccuoHanbHbIi /’

OnTuManbHOe pellleHye /I M3TOTOB/IeHN KOMIUIEKCHBIX JleTaeil
KaHaBKaMM 1 I1a3aMit, 60Ib1IoN fofeit 3D-1moBepxHOCTeN Ha 3+2-0CeBBIX
crankax. OyHKIMOHaM obecneunBaeT GLICTPYIO IOATOTOBKY FeOMeTPUI
k NC-mporpamMupoBaHmIo B y06HOII /11 TexHOoTa Buzie. OTImInTeNb-
HBIMM 0COOEHHOCTSIMY SAB/AIOTCS BBICOKAS CTENeHb aBTOMATH3aLI NN

1O u ynpoleHne mpoliecca M3roToB/eHu AeTaneit. MHOrouceHHble
bynximu NC-nporpaMMupoBaHus i cBep/ieHns 1 GppesepoBaHmsa
IIPM3MATUYECKUX JeTasel, a TakXKe TeoMeTpuit cBo60gHOI GopMBbI
JiefnaloT BO3MOYKHBIM HafIE&KHOE 1 TOYHOE U3TOTOB/IEHNE IIMPOKOTO
CTIEKTpa JleTasIeit.

CopepxnT Bce GYHKIMOHAIbHbIE BO3MOXXHOCTH ITaKeTa
«MammHOCTpoeHme — CTaHAAPTHBI».



NMPOU3BOACTBEHHDIE MAKETbI // MMpoMbiuneHHbI An3aiH

[POM3BOACTBEHHBIE NAKETHI

[IpOMbILLNEHHbIN AN3aNH

bbicTpoe co3paHMe NOBEPXHOCTEN Knacca «A»

MpbI 3HaeM, Kak OBICTPO CO3/IaTh Ka4eCTBEHHbIE IOBEPXHOCTH!
Hanpumep, npu MofenMpoBaHuy HIPOTOTUIIOB — C JAHHbIM
nakeToM Brl monyunTe Boicokoe kauectBo CAD-noBepxHOCTE
B peKopAHoe BpeMs. Bbl yckopuTe Ipoliecc y>Ke Ha Hada/IbHOI!
CTa[UM CO3/IaHMA IPOAYKTA U IONTYIUTE — C MUHUMAIbHBIMU
BPEMEHHBIMU 3aTpaTaMy — MOJIE/Ib Pea/IbHOM IeTa/IN.

MpeumywectBa / / 0co0eHHOCTH /
\

// Pa6oTa ¢ rubépuaHbIMM reoMeTpUsMU B 0HOI MOAENN
// NpeBOCXOAHbIE NOBEPXHOCTY C Nepexofamm knacca C2/C3

// HazHayeHme 1onyCTMMOr0 pacxoXaeHns MeXy co3naBaemon u
6a30B0M reoMeTpUAMM

// BoinonHeHWe Tpe6oBaHMI N0 CO3[aHUI0 NOBEPXHOCTEN ANa
JIN3aNHEPCKMX U KOHCTPYKLMOHHbIX CAIP

// Tipsimble chopmaTsl Nepegayn aaHHbIx K CAMP n KUM

3aHMMaeTech /M Bbl peMHXMHUPUHTIOM ITOBEPXHOCTEI NN
IpUMeHAETE CyLIeCTBYIOIME MOJENHN, aHATTU3UPYETe,
pecTaBpupyeTe, MOfie/IMpyeTe WIN paboTaeTe Hall CO3TaHUEM
BBICOKOKA4eCTBEHHDBIX TIOBEPXHOCTEN Kmacca «A» — y Hac eCTb
Hy)XHasi Bam MeToaMKa, He0OXOAMMAasT KOMITETEHIIUS 1
IIpaKTU4ecKue 3HaHUA.

// 06paboTKa AaHHbIX CKAHUPOBAHUS
// NpoBepKa kayecTBa NOBEPXHOCTEN C NOMOLLIbH «366pbl»

// 06pATHBIN UHXUHUPUHT AN3ANHEPCKNX 1 KOHCTPYKLIMOHHbIX
MOBEPXHOCTEN

// BnusiHne 3afiaHHbIX [I0NYCKOB HA TOYHOCTb U KA4eCTBO
MOBEPXHOCTEN

// Co3paHne NoBEPXHOCTEN N0 TEOPETUYECKMM KaHTaM U3fenus

// BO3MOXXHOCTb KOHCTPYMPOBAHS KPUBbIX 1 NOBEPXHOCTEN B
NpoCTpaHcTBe

// Tipsimast cBSA3b MeXy MOLYNSIMA PEUHXUHUPUHTA U CTAHLAPTHOM
reoMeTpum

// CMHXPOHM3aLMs B @BTOMATUYECKOM PEXXMME KapKacHOM U
MOBEPXHOCTHOW FeOMETPMA

// ABTOMATUYECKOE pacno3HaBaHue CruboB B KApKacHOM
NOBEPXHOCTHOI FEOMETPUAX

// TipoBepKa Ha KaYecTBO C 0AHOBPEMEHHON pecTaBpaLmen
MOBEPXHOCTEN

// BbirnaxuBaHne KpUBbIX 1 MOBEPXHOCTEN

// OTCcyTCTBME NOTEPb NPK 06MEHE JAHHBLIMU C AN3ANHEPCKUMU U
KOHCTPYKUMOHHbIMU CAIP
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MPOMBILLNEHHBIA A13aiH // CTAHRAPTHDBINA /ﬂ

KomnmpoBaHue: /151 KIaCCUYECKOTO PEMHXIHIPIHTA C He6OIbIINM
6r0mxKeToM. B mepByio ouepenb MOAXORUT /IS MHXXEHEPOB 10 Ka4eCTBY,
TEXHVKOB [0 I3MePEHNsIM, CIIELNA/IICTOB [0 00PAaTHOMY MHXXVHVPHHTY,
a TaKXKe IPOCTO II0/Ib30BaTeIell, KOTOPbIE INUIIb BPeMsI OT BpeMeH!
IO/DKHBI pellaTh 3afa4ull CO3AaHNs TOBEPXHOCTEI! 110 (PaceTHOMY Tey.
Oco6eHHOCTD UCIIO/IB3YeMOr0 MOAYJISL: I0/Ib30BATENN MOTYT CO3/aBaTh
n06ble HOBEPXHOCT — KaK YETHIPEXYTONbHbIE, TAK I OTPaHNYEHHbIE
(Faces) MOBEpXHOCTH.

MpOMbILLNEHHbIA An3aiiH // npotheccMoHanbHbIN w

PeKOHCTPYKIS: [/ [IOMTHOLIEHHOTO PEVHXMHUPUHTA — C TIOJTHBIM
¢dyHKIMOHAIOM 06pabOTKM (HACETHBIX TE/ ¥ MHOTOYMC/IEHHBIMM
CAD-¢yukumsamu. Oco6eHHOCTD HCIIONb3YeMOro MOLY/IsL: KPYBbIE I
HIOBEPXHOCTU MOTYT GBITh CKOHCTPYMPOBAHbI KAK Ha (JaceTHOM Tele, TaK
u B cBO6OIHOM IpocTpaHcTBe. [TakeT IpeHa3Ha4YeH /I KOHCTPYKTOPOB
¥ IPOeCCHOHANIOB C BHICOKMMY TPeGOBaHVAMM K Ka4eCTBY IIOBEPXHOCTE!
¥ METOAVKE KOHCTPYVPOBAHMIA.

CopepXut Bce QYHKIMOHAIbHBIE BO3MOXXHOCTH ITAKeTa
«ITpoMbIIIIeHHbIV IN3AITH — CTAaHJAPTHBII».

[POMBbILLNEHHbIV AU3aiiH // NpeMnanbHbiA /’

Boirmaxusanue: BBICIIas CTYIIeHb Ka4eCTBa B [U3ailHepCKolt paboTe.
ITakeT 1m1O3BOJISAET JOBOAUTB /{0 COBEPIICHCTBA IIOBEPXHOCTH U MIMEET
npsamoii uatepdeiic ¢ pacuéTHbiMU CAITP. OcO6eHHOCTD MCIIONb3yeMOro
MOJ[Y/Isi: KPUBBIE M IOBEPXHOCTY MOTYT GBITh CMOJIETMPOBAHBI, M3MEHEHBI
" BHECEHDI B CO3[jaBaeMYI0 reoMeTpuio. JI3aiitHepsl 11 MOfie/Ibepbl MOTYT
6BICTPO CO3JaBaTh BLICOKOKAYECTBEHHBIE [[13ailHePCKIE IOBEPXHOCTHL.

Copep>xut Bce GpyHKI[OHANTbHbIE BO3MOXXHOCTH ITaKeTa
«ITpOMBILIIEHHBI {U3aiH — PO} eCCHOHANTbHBI».



CNELUAJIbHBIE NAKETBI // KoHcTpyupoBaHue

CneupanbHble NakeTbl

KoHcTpyupoBaHue

KoHcTpyuposarthb C y‘iéTOM Npon3BOACTBEHHbIX Tp&ﬁOBaHI/IVI
STOT CIlelMa/IbHbII ITaKeT Ipefi/laraeT 9KOHOMIYHOE pelleHne

I/ Bammx KOHCTPYKTOPCKUX 3aflad BHYTPU NPOM3BOJICTBEHHOI
nenouku. C aTuM makeToM Bpl 3ak/maibiBaeTe OCHOBaHMe /IS Ha-

Hé)I(HOI‘O, ABTOMATU3MPOBAHHOI'O ¥ SKOHOMINYHOI'O IIPOMN3BOACTBA.

Ilonb3oBaTenmu MOTYT UMIIOPTUPOBATDb JAHHDBIC U3 APYIUX CUCTEM,
AHa/IN3MPOBATDb AE€Ta/IN, MOLEPHN3NPOBATb MOAEIN 1 CO3[JaBaTh

MpeumywiectBa / / 0coGeHHOCTM /
\

// BO3MOXHOCTb cneuuanmsauyyu paboTHUKOB MO PasfnyHbIM
HanpaBNEHNAM: PEUHXMHUPUHT, KOHCTPYUPOBAHIE U NOAroToBKa
K NC-nporpammupoBaHuto

// boicTpoe 1 npoctoe NC-nporpaMMupoBaHne, yMeHbLUEHNE
BPEMEHU U3rOTOBNIEHMS 1 BbICOKOE Ka4yeCTBO NMOBEPXHOCTEN
6narogaps NpeBOCXOAHO NOArOTOBMIEHHBIM AETaNsM

// TopaepxKa HaLEXHbIX, ABTOMATU3NPOBAHHbIX U 3KOHOMUYHbIX
npoL,eccoB 06paboTKM Ha CTaHKax

// BlopKeTHoe paboyee MeCTO C MHOTOUMCIEHHBIMU
BO3MOXHOCTSIMN 115 AANIbHELLIEr0 PacLUNPeHus

HOBYIO KapKaCHYIO 1 IIOBEPXHOCTHYIO reomeTpun. I1pu ucnomb-
30BaHUM «IIABAOILEl» TMIIEH3UM MMEET CMBICI MCIIONb30BaTh
HaHHin[ IMAaKET B COUYCTAHUM C HOIMOTHUTEC/IbHBIMU ONLMAMU,
HarrpmuMmep 06paTHbIM VHXXVHUPUHIOM MIN Monn(bmumposaﬂmem
IIOBEPXHOCTE.

~

// Co3aaHune KapkacHoii 1 NOBEPXHOCTHOI reoMeTpui

// Co3paHue (paceTHbIX TeN U3 NOBEPXHOCTEN

/1 N3mepeHue, aHanu3 u cTpykTypuposaHue CAD-mofenu

// AHann3 reoMeTpum ¢ NOMOLLbH0 NPOBEPOYHBIX LWABOHOB

// MoaudmumpoBaHmue 1 LONOMHEHNE KPUBbIX 1 MOBEPXHOCTEN

// TexHONOrMYeCKM NPaBUIbHOE CO3AaHMe 1 hparMeHTUPOBaHNe
MOBEPXHOCTHbIX FEOMETPUIA

// Co3paHue reoMeTpum 3aroToBoK

// NoaroToBka reomeTpum nasos u pébep ansg aheKTUBHON
06paboTKM

// Co3paHue ynpasnsiowmx, rpaHndHbIX U HanpaBASAOLMX KPUBbIX
ans NC-nporpammupoBaHus

// Co3naHue BCromoraTenbHbIX NOBEPXHOCTEN

// 06paboTKa haceTHbIX Ten

// PaboTa ¢ 6a30BbIMM MOLENAMU

// Co3paHue NoBEPXHOCTEN Ha OCHOBE (hacETHbIX TeN
// KoppekTuposka CAD-Moaenei B py4HOM peXxume
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KoHCTpynpoBaHwe // cTaHRApPTHbINA /ﬂ

BrirogHoe perenne Jyis MpOCTHIX 3a/ja4 TUIIA MIMIIOPTA, AHA/IN34,
KOHTPOIA pa3MepoB u cTpykTypuposanua CAD-mopeneit uny cosganms
KapKacHOII TeOMeTpUY U3fenis. B KoMOMHALNY C ZOTIOTHNUTETbHBIMU
BO3MOKHOCTAMMY U3 MOJIy/Iell KOHCTPyMpOBaHMsA, HoaroroBky k NC-
MIpOrpaMMIMPOBAHNIO U Tlepefjadl JaHHbIX IT10/Ib30BaTe/b MOTy4aeT
upieanbHOE pabodee MecTo A/ HoAroToBKM CAD-aHHBIX K IIOCTIENYIO-
LIMM IPOLieccaM.

KoHcTpympoBaHue // npotecCUoHaNbHbIN /E

ITakeT peureHnmii 1A MOMTHOLIEHHOII pabOTHI € IIOBEPXHOCTAMM. B nepByro
odepenb MOAXOANT f/Isi 06PaTHOrO MHXVHUPYHTA ¥ MOBU(UIMPOBAHNS
KOMIUIEKCHBIX IIOBEPXHOCTEN, @ TAK)Ke JI/Is1 aBTOMATU3alMy IOATOTOBKM
k NC-nporpammupoBarnio. Oco6eHHO BBITOfHO IIPYMeHeHNMe JaHHOTO
MaKeTa B COYETAHNUM C «II/IABAOIIEN» TULIEH3MEN, KOT/Ia COBMECTHO
UCTIONB3YIOTCS IOMOTHUTE/IbHbIE OIILIVN.

CopepxnT Bce QYHKIMOHAIbHBIE BO3SMOXXHOCTH IIaKeTa
«KoHcTpynpoBaHme — CTaHIAPTHBI».

KoHcTpyvpoBaHue // npemuanbHbli /’

Bbicurast cTyIeHb A/Is BBIIIOTTHEHNS CIIELMAIbHBIX 3afaHuit 1o paboTe
C IIOBEPXHOCTAMI U TMOPUAHBIMYU MOAE/ISIMI. BbI MOXKeTe co3maBaTh
BBICOKOKaYeCTBeHHbIe (haceTHbIE Te/la Y BUJOU3MEHATh OBEPXHOCTH
6rmarogapst BO3MOXXHOCTSIM aCCOLIVIATMBHBIX CBsi3ell Moxysi BREP.
OyHKUMM KOPPEKLINYU U ONTUMU3UPOBAHNA NTO3BOJIAIOT CKOPENIIIM
006pa3oM IIOTy4YNTb BETMKOJIEIIHOEe KaueCTBO IIOBEPXHOCTEIL.

CopepxnT Bce GYHKIMOHAIbHBIE BO3SMOXXHOCTH IIaKeTa
«KoncTpynposaHue — mpodeccroHaIbHBIIL».



1

CneupanbHble NakeTbl

[lpon3BoAcTBO

[MOKOe N IKOHOMNYHOE M3rOTOBNIEHNE AeTaneN

CrienanbHblii nakeT «IIponssopcTBo» no3BomnsAeT Bam
MHTETPUPOBATh HOBbIE PaboUyie MeCTa B YK€ IMEIOILIYICs
TEXHOJIOTMYECKYIO LIETI0YKy 6e3 JoromHnTenpHbIX 3arpar. C aTum
IIaKeTOM Bor 3aK/1agbIBaeTe OCHOBy A Ha,[[é)KHOI‘O, ABTOMAaTU3N-
POBAHHOTO U SKOHOMIYHOTO IPOMU3BOACTBA. DTOT ITAKET OTKPHIBAET
II0/Tb30BATeII0 JOCTYI K LleHTpy YnpaBieHns, B KOTOpoM
COCPefJOTOYEHBI BCe oleparun 00paboTKy, a TakKe K Oubmmorekam
CTAQHKOB, MHCTPYMEHTOB I I1abioHam 06paboTKu.

ITonb3oBaTenu MOIyT UMIIOPTHPOBATH JAHHbIE U3 [PYTUX CUCTEM,
aHA/IM3MPOBATD AETa/N, MOJEPHI3UPOBATh MOJIE/II M CO3/IaBaTh
HOBYIO KapKacCHYIO U IIOBEPXHOCTHYIO reoMeTpyu. I1pu ucrnons-
30BaHMU «IIABAIOLIEl» IML[EH3UM MMeeT CMBICII MCIOIb30BaTh
JaHHbII IAKeT B COYETAHMUM C JOIIOTTHUTENbHbIMU OILIVAMI,
Hanpumep 06pabOoTKOI IPUSMATIIECKIX T€OMETPUIL U 5-0CEBBIM
CUMY/IbTaHTHBIM (pe3epoBaHIEeM.

MpeumylyecTBa / / OcoGeHHOCTM /
\

// Cneunann3npoBaHHbie, M1oKNe 1 3KOHOMUYHbIE paboune MecTa

// YnpouieHune paboTbl C eXXeAHEBHbIMIA 3a4aHNAMU B
06nacTi MoaMMULMPOBaHNS NOBEPXHOCTEN, 5-0CEBOr0
NC-nporpammnpoBaHus n M3MEPEHNS Ha CTaHKax — 0COGEHHO B
COYETaHUN C «NNaBatoLLeii» NULEH3NeN

// PazpeneHune cneumanmsaumn paboTHUKOB — HA KOHCTPYUPOBaHUE,
nofrotoBky K NC-nporpaMmnpoBaHuio 1 cO6CTBEHHO
NC-nporpammupoBaHue

// TloBbILLEHUE CKOPOCTM paboThbl 33 CYET ONTUMASTBHO
MOArOTOBNEHHON rEOMETPUI AeTaNN

// ToBblLEHNe HAREXHOCTY, KayecTBa U 3((HeKTUBHOCTY

~

// Joctyn K LleHTpy Ynpasnexus

// Cumynsiums, coxpaHeHue, IOKYMEHTUPOBaHUE W pacnpeaeneHme
M0 CTaHKam 3anporpaMMNUPOBaHHbIX AeTanei

// CTangapTusaums n onTMmMm3aums NpoLEeCcoB ¢ NOMOLLbIO NOCTOSH-
HOro NOMoNHeHNs GMBNNOTEK CTaHKOB, MHCTPYMEHTOB W LUAGIOHOB
06paboTKM

// Co3panue, MOAMMULMPOBAHNE U IONONHEHNE KPUBBIX,
MOBEPXHOCTEN U (hACETHBIX TEJ

// U3mepeHue, aHanu3 u cTpykTypuposaHme CAD-mopenn

// TexHonornyecKn NpaBunbHOE co3aaHne U hparMeHTUpoBaHue
MOBEPXHOCTHbIX FEOMETPUI

// CospaHue reoMeTpum 3aroToBoK

// NoaroToBka reomeTpumn Nasos u pebep ans ahdeKTUBHON
06paboTKm

// Co3paHue ynpaBnsioLLmMX, rPaHNYHbIX 1 HANPaBAAKOLLMX KPUBbIX
ans NC-nporpammupoBaHus

// HeorpaHuyeHHble BO3MOXXHOCTM aBTOMAaTM3aLmmn npoLecca,
BK/IOYast paboTy ¢ TUMNOBbIMM U NPOU3BOJLHBIMM 3NIEMEHTAMU
Feature
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Mpon3BOACTBO // CTAHZAPTHDIN /é/

YuuBepcanbHoe pabodee MecTo A umnopTa CAD-JaHHBIX, TOATOTOBKM
k NC-nporpaMMypoBaHnio, CUMYIALMA 1 BbIfade YIPABIAIOIINX
ITporpamm (YII). ITponecc Bu3yanmsanym CHATUA MaTepyaa Mo3BossAeT
CBOEBPEMEHHO PACIO3HATh KPUTHYECKIE YIaCTKI U IIPUHATD HOOXO/M-
mble Mepbl. Hanbomp1mit addexT IpUHOCUT B COYETAHNM C «I/TaBAIOIel»
TUIIeH3Meil, TO3BOJIAIEl TMOKO UCIIONb30BATh JOIIOMHUTEbHbIE O
Tocryn k LlenTpy Yipasnenus u BceMm 6ubmorekaM obecrieunBaer
6ecripo6IeMHYI0 MHTETPALMIO B IIPOM3BOCTBEHHBIIT IIPOIIecC.

Mpon3BoacTBo // NPot)ecCMOHaNbHbINA /’

OKOHOMIYHOE U THHKOe paboyee MeCTO, KOTOPOE II03BOJIAET ONTUMATILHO
BK/IIOYNTh B IPOL[eCC PYHKIMOHAT CO3[aHMs IOBEPXHOCTEN 11 paboTy

¢ Hentpom Yipapnenusa. Cofep)XUT MHOTOUMC/IEHHbIE GYHKIMN /1
cospanyA 1 MOAUQHUIMPOBAHNA KOMIUIEKCHBIX KaPKAaCHBIX ¥ TOBEPXHOCT-
HbIX Mofierteif. C OMOIIbIO IPOBEPOYHbIX 1A6TOHOB U PYHKIHI
aBTOMAaTHMYECKOIT peCTaBPaLMM KPUBBIX IO/Ib30BATEIb IEPefaéT
NC-nporpaMMicTaM MOJe/y IPeBOCXOAHOro KauecTsa. VeanpHo
TIOAXOMUT Ji/Isl eKefHeBHO MeHsomuxcs 3afad. [Ipu ncrnonb3opaHmm
«IUTABAIOLIMX» TULIEH3UIT — BO3MOKHOCTb KOMOMHMPOBAHMA C OOIIVMPHBIM
KO/IMYECTBOM JOTIOMTHUTENbHBIX OILIMIT B CBOOOHOM PeXIMe [OCTYIIA.

CopepxnT Bce GYHKIMOHAIbHBIE BO3MOXXHOCTH ITaKeTa
«IIpon3BOACTBO — CTAaHJAPTHBII».



1/ KOHTYpa

CneupanbHble NakeTbl

06pes3ka KOHTypa

dhdekTBHAA M HapEXHAs 06pe3Ka NNACTUKOBBIX M KOMMO3WUTHBIX AeTanen

CrennansHbii maker «O6peska KOHTypa» Mo3BosIsIeT 0Opabda-
TBIBAaTb KOHTYPBHI fieTasiell U3 IIaCTUKa U KOMIIO3UTOB JII000i1

KPMBBIX I TIOBEPXHOCTeI, QYHKIMU 06Pe3Ku KOHTYpa M CUMYJIsi-
LM CO3[AHHBIX TPaeKTOpuit. [/l craHAapTU3aLuy IpoLeccoB

CIOXKHOCTU. BO3MOXXHOCTH 9TOTO IaKeTa MO3BOJAIOT pasgennTp II0/Ib30OBATE/TIO HeO6XO,III/IMO OpraHnmn3oBarb 6uOIMOTEK N MHCTPY-

9TaIbl IOAroToBKY reomerpyn u NC-niporpaMmupoBanus. [TakeT ~ MEHTOB C IPOBEPEHHbIMY IIapaMeTPaMI pe3aHusA U MAOTOHbI

COpepXKUT (PyHKIVIOHA aHA/IM3a T€OMETPIN, OITUMM3ALIN

MpeumylyecTea /

obpaboTku.

//'Ypo6Has noarotoka reometpui K NC-nporpaMmmpoBaHunio

// Co3panue nporpamm 06pe3Ku Ha paboyem MecTe TEXHOSOra, a
He Ha CTONKE CTaHKa

// TloBbILLIEHME CKOPOCTU, TOYHOCTM M Ka4yecTBa NPOM3BOANMbIX
u3aenui

// TNoBbILLEHNE HAREKHOCTYN C NMOMOLLbIO NPOBEPKU TPAEKTOPUI

/] CHXeHne CTOoMMOCTEN 1 BpeMeHN paboTbl

\ / OcoGeHHoCcTH /

// Co3paxue, aHanu3 1 NoAroToBKa KPUBbIX M NOBEPXHOCTEN

~

// Coxpanenne NC-onepauuin BMecTe co Bcemu atTpubytamu Y

// TIpOCTbIE N MHTYUTUBHbIE MHTEPAKTMBHbIE U3MEHEHMS
€031,aBaeMblX TPAEKTOPWiA

/] ABTOMATNYECKNIA KOHTPOMb 1 CUMYNALMS CO3AAHHBIX
NC-nporpamm

// ABTOMaTUYECKOE KPYroBOe UHTEPMONMpoBaHme

// ABTOMaTU4ECKOE Pacno3HABAHUE TUMOBbIX 3IEMEHTOB U X PaCYET
C NPUMEHEHNEM LIMKIOB

// TipoBepKa 1 KOPPEKTUPOBKA ONTUMASbHBIX NEPEMELLEHNI 1
NOBOPOTOB CTaHKa

// IMNopT M3MEHEHHBIX HA CTaHKe MM HAanKUCaHHbIX B PeXume
«Teach-In» YN
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06pe3ka KoHTypa // NPOU3BOACTBEHHbIN /ﬂ

OKOHOMUYHBII MAKET [/I5 CO3AAHNS IIPOTPaMM 5-0CeBOiT 06pe3Kn
KOHTYpa IVTACTUKOBBIX I KOMIIO3UTHBIX ieTasiell ¢ PyHKUMAMM aHaIm3a

U HOATOTOBKM KpUBBIX. OCOOEHHO PeKOMEHYeTCs Kak JOIOTHUTEIbHOE
pabodee MeCTO B MAIIVHHOM 3aJIe UL ONTUMU3AINY YoKe CYIeCTBYIOIINX
MIPOrpaMM, HallpyMep /I U3MEHEHN yI/la HAK/IOHa MHCTPYMeHTa WIN
BHeCEHMA CIel(pUIecKIX KOMaH]l CTOEK U MOIb30BaTe/IA. DTO IIO3BOJIAET
rubKo 11 GBICTPO pelraTh BO3HMKAIOIYE 3aJadn.

Obpe3ka KoHTypa // CTaHBAPTHBINA /E

I[TakeT npezcTaB/AeT COO0I IOTHOCTHIO OCHAIEHHOE I aBTOMATU3UPO-
BaHHOe paboyee MeCTO 0OpesKI KOHYpa — AJIsl CEPUITHOTO M3TOTOBIEHNS
IUIACTUKOBBIX ¥ KOMIIO3UTHBIX feTaneilr. ComepXnT GyHKIMM aHA/IN3a,
KOHCTPYMPOBAHNA, @ TAKXKe MOATOTOBKM KPUBBIX VI TIOBEPXHOCTEIL.
Cranpgaprusanus pa6otsl NC-mmporpaMMucTa mpoucxoauT 6arofaps
TIOJIHOJI ITPOBEPKe Ha CTOJIKHOBEHN: U IIPOBEPEHHBIM IIab/I0HaM
o6paborku. Pacuér NC-omepariit MOXXeT IPOM3BOFUTCS KaK OOBIIHOM,
TaK 1 B GOHOBOM PeXIMe.

Copmepxut Bce QyHKIIMOHATbHBIE BO3MOXKHOCTI ITAKETa
«Obpe3ka KOHTypa — IPOU3BOCTBEHHBII».

06peska koHTypa // npothecCUoHaNbHbIN /’

ITakeT codeTaeT B cebe PYHKINIO 06pe3KY KOHTYpa C olepanuamu 2.5 n
3+2 ocu 06paboTKy mpusMaTudecKux u 3D-oBepXHOCTENL, HarpuMep
I CO3TaHMA OCHACTKY. MOXXHO OBICTPO U YEOOHO 06padaThiBaTh Kap-
MaHBbI, N1a3bl ¥ IVTaHapHbIe IIOBEPXHOCTH, @ TAaKKe 30HBI ¢ 3D-reoMeTpueit
cBO6OHOI popmbl. PYHKIMM aHA/IN3A TO3BOJISIIOT PACIIO3HATH e eKThI
B CAD-reoMeTpuy, HalipuMep BBICOKYIO CTeIIeHb CETMEHTHPOBaHIA WK
Pa3pbIBBI MEX/Y KaHTaMM, VM IIPEJI/IaTal0T BO3SMOXXHOCTD aBTOMATIIeCKON
pecTaBpanui ¢ IpeABapUTeIbHbIM IPOCMOTPOM Pe3y/IbTaTOB.

Copepxut Bce QyHKIIMOHATbHBIE BO3MOXKHOCTI ITAKETa
«Obpe3ka KOHTypa — CTAaHAAPTHBII».



1!

CnewypanbHble NakeTbl

JlasepHas peska

dhdekTnBHAA 1 HapEXHas 06paboTka u3penuii
CrenyanbHbIi IAKeT IA3€PHOIL PE3KY IPEACTaBsIeT U3 cebst
CaMOCTOSATENbHOE, aBTOMATU3MPOBaHHOe pabodee mecto NC-
IIPOTPaMMIICTa CO MHOXECTBOM BO3MOXHOCTel1. [TakeT comep-

KUT QYHKI[MOHAJI aHAJIM3a TeOMEeTPIH, ONITUMM3ALINY KPUBBIX U

MpeumylyecTea /

// Yno6Has noaroToBka 06pabaTbiBaeMoin reoMeTpumn
// KoHCTpynpoBaHue 1 NoAroToBKa Cu0BOI OCHACTKM

// Co3paHue nporpamMm Na3epHoii peskn Ha paboyem MecTe TeXHO-
110ra, a He Ha CTOWKe CTaHKa

// ToBbILLEHWNE CKOPOCTM, TOYHOCTM W KaYecTBa NPOM3BOANMBIX
u3genui

// NoBblLLIEHNE HAREKHOCTYU C NMOMOLLbIO NPOBEPKU TPAEKTOPMI

/] CHxeHne CToMMOCTeN 1 BpeMeHn paboTbl

HOBepXHOCTel, QYHKIVM JTa3ePHOI PE3KU U CUMY/IALINN
NC-nporpamm. [ cTaHgapTHU3aLnM IPOLECCOB MMEIOTCA
IIpOBepeHHbIE Ma0OI0HbI 06pabOTKIL.

\ / OcoGeHHocTH /

~

// CozpaHue CMnoBOi OCHACTKN C NOMOLLbIO 3NEKTPOHHOrO aCCUCTEHTA

// Co3paxue, aHanu3 v NoAroToBKa KPUBbIX M NOBEPXHOCTEN

// Coxpanenne NC-onepauuii BMecTe co Bcemu atpubytamu Y

// TIpOCTbIE M MHTYUTUBHbIE MHTEPAKTUBHbIE 3MEHEHNS CO3[1aBaEMbIX
TPaeKTopuit

/1 KoppeKTupoBKa KOHTYPOB Pe3aHis Mo HYNeBbIM TOYKaM aBTOMOGUNS
UK NONOXKEHNA AeTanu

// ABTOMATUYECKMI KOHTPOJb 1 CUMYNALMA co3aaHHbIx NC-nporpamm
// ABTOMaT4ECKOE KPYroBOE MHTEPMONMPOBAHME

// ABTOMaTU4eCKOe pacrno3HaBaHue TUMOBbIX 3/IEMEHTOB 1 UX PaCYéT
C NPUMEHEHNEM LIMKNI0B

/1 TpoBepKa M KOPPEKTMPOBKA ONTUMANbHbIX NepeMeLLeHuii 1
MOBOPOTOB CTaHKa

// IMnopT M3MEHEHHBIX HA CTAHKe MM HAMKUCaHHbIX B PEXUME
«Teach-In» Y

30 | 31

JlasepHast pe3ka // npoN3BOACTBEHHbIN /é/

OKOHOMUYHBII MTAKET /151 CO3AAHNS IIPOTPAMM JIa3€PHOIT Pe3KH C
YHKUMAMI aHA/IN3a U TOATOTOBKY KpUBBIX. OCOOEHHO peKOMEH/yeTCs
KaK JIOIIOJIHUTe/IbHOe pabodee MecTO B MAIIMHHOM 3aJIe [IsI OITUMU-
3aIMM y)Ke CYIIeCTBYIOIIVX IIPOrPaMM, HAIIpUMep /I VI3MeHeHMs yI/ia
HAK/IOHA MHCTPYMEHTA WV BHECEHMS CIelnpNIecKIX KOMaH CTOEK I
0/Ib30BaTe/IsI. ITO I03BOIsIET IMOKO 1 OGBICTPO pelaTh BO3HUKAIOLIE
3a/aui.

JlazepHast pe3ka // cTaH[apTHbIN /’

[TO/THOCTDIO OCHALIEHHOE pabodee MECTO /I aBTOMATHIECKOTO CO3/JaHMS
[IPOrpaMM /1a3epHOIT Pe3Ky, HAIlpUMep [/Is Ky30BHbIX feTaneit. CopepXxuT
YHKIMY aHa/MN3a, KOHCTPYMPOBAHMS, @ TAK)XKe ITOTOTOBKY KPUBBIX 1
noBepxHocreli. Crangaptusanys pa6otst NC-porpaMMmucTa npoucxomuT
61arogapst OJIHOI IIPOBEPKe Ha CTOIKHOBEHYIS U YICIIO/Ib3yeMbIM
mabnoHam 06paboTku. Pacuér cosmaBaembix NC-omepariiit MOXXeT
[POM3BOAUTCHS B GOHOBOM PEXIME, B TO BpeMs KakK I0/Ib30BaTe/b
KOHCTPYMPYET CUJIOBYIO OCHACTKY.

CopepxnT Bce GYHKIMOHAIbHBIE BO3MOXXHOCTH ITaKeTa
«JlasepHas peska — IPOU3BOJCTBEHHbI».



4

P
. i .
B o ¢
i 7' -
_ - “ o

CneupanbHble NakeTbl

TokapHas obpaboTKa

BbICTPOE 1 NPOCTOE CO3AaHNe OnepaLyin ToYeHNs

TokapHasi o6pa6oTka

Y 4

Mpenmywectea /

// becnpobnemMHas UHTerpauus Bcex BuaoB 00paboTkm B LieHTpe
YnpasneHus

// BbicOKasi NIPOAYKTUBHOCTb C MOMOLLbIO CTaHAAPTU3VNPOBAHHOMO I
aBToOMaTnyeckoro npotecca NC-nporpammupoBaHus

// Bce Heobxoaumble cTpaterum 06paboTku

// HapéxHocTb 6naronaps KOMNIEKCHON NPOBEPKE Ha CTONKHOBEHMS
BCEW reOMeTPUM MHCTPYMEHTA Y)KE Ha CTaAuu pacyéTa TPaeKTopumn
MNKC aBTOMATUYECKOE YMEHbLUEHNE yyacTka 06paboTKm

/1 HapéxHbiit npouecc NC-nporpamMmMmpoBaHns 1 CUMynsLmmn
006paboTKN B MAEHTMYHON peanbHOCTI BUPTYaNbHOI cpeae

OKOHOMMYHOE pellleHMe I/ CO3[JaHMs IIPOrPaMM TOKAPHOIt
06paboTku. Comep>XuT Bce HeOOXOAVMBbIE OIepaLiNy TOYEHUS U
ceprienys. Taxke MMeroTcsa QyHKIMY aHa/M3a KPUBBIX U
IIOBEPXHOCTEI!, HOATOTOBKY U CTpyKTypuposauua CAD-mopenn.
CumynAnysa TpaeKTOPUIl y4UThIBAeT BCe KOMIIOHEHTHI CTaHKa — Ha
CTOVIKY BBIJJAIOTCA TONBKO MpoBepeHHble Y. /11 KOMOMHMPOBaHHOM
06paboTky — pesepHOIl, TOKAPHOIL, OCEBOIT — HA YHIUBEPCATbHBIX
06pabaThIBAIOIINX IEHTPAX MBI PEKOMEH/IyeM IPYIINY [IaKeTOB
«MaImHOCTpOeHNe» C JOTIOJTHUTE/IbHOI OIILVell TOKAPHOI 06paboTKL.
Janpreituryio nuadopmario Ber Haitaére Ha cTpanniiax 20/21 u 42/43.

\ / OcoGeHHoCTH /

// Heobxoaumble CAD-(hyHKLMM KOHCTPYUPOBAHMS
1/ Yno6Hble yHKUMN aHanu3a reomeTpum

/] OYHKUMM MOAMPULMPOBAHMS TEOMETPUN U NOArOTOBKMN K
NC-nporpammnpoBaHuio

// MHorouncneHHble (YHKLMKU 06paboTKM KOHTYPOB, Na30B, KAHABOK,
Hape3aHus pe3b0bl M NAYHXEPHOro CBEPEHNS, B TOM YuCAe CO
CMELLIEHNEM OT LIEHTPa BpaLLeHus

// ABTOMaTUYeCKOE U36eraHne CTONKHOBEHMIA C NMOKA30M Y4aCTKOB
YXKe Ha CTaaum pacyéTa TpaekTopui

// YY4ET BCEX KOMMOHEHTOB CTaHKa, MX KNHEMATUKM 1 0COGEHHOCTEN
paboTbl

A

CneupanbHble NaKeTbl

ANeKTPO3PO3MNOHHAS NPOBOMNOYHASA Pe3Ka

06paboTKa CambIX C/IOXKHbIX Y4aCTKOB reOMeTpum

ANeKTPO3PO3NOHHAs NPOBOJIOYHAA pe3Ka

Y 4

Mpenmywectea /

~

// NonHas coBMECTMMOCTb BCEX BMOB 00paboTKn — ipe3epHoN,
TOKAPHOWN, 3NEKTPOIPO3NOHHOI — B LieHTpe Ynpasnexus

// BbICTPbIN 1 aBTOMATM3MPOBaHHbIN npouecc NC-nporpaMmupoBaHns
// TlonHoe 1Ccnonb30BaHNEe 0COOEHHOCTEN CTOMKM

// MakcumanbHas HaiéXXHOCTb

// TloBblLEHMe NPOAYKTUBHOCTU HA CTaHKe

ﬁcoﬁeuuocm /

C moMomIbI0 TaHHOTO CIELMaTbHOTO MaKeTa MOXKHO CO3/IaBaTh
IIpOBepeHHbIe Ha CTONKHOBeHNA NC-TIporpaMMBl /IS 371eKTPO3-
PO3MOHHOII IIPOBOJIOYHOII pe3ku B 4 1 6oree ocax. Ilonb3oBarensb
TIO/TyYaeT ¥ TMO/ITOTABNBAET TEOMETPUIO, CO3/IAET ¥ UMIIOPTUDYET
nporpammMbl 06paboTku B Llentp Ynpasnenns. s pacuéra Tpaekto-
Ppuii UCTIONb3yeTCsA MHTETPUPOBAHHAS TEXHOIOTHUSA ClIel[aTN31POBaH-
Horo ITO DCAMCUT. IIpu 9TOM y4NUTHIBAIOTCSA OCOOEHHOCTH CTOVIKM
KaXX[JOTO KOHKPETHOTO CTaHKa.

~

// becnpo6nemHas o6paboTka CAD-aaHHbIX J1t060r0 pasmepa v opm

// Pacno3HaBaHme KOHTYPOB 06paboTKK, MO XKENaHW0 — NONIHOCTbIO
aBTOMATUYECKOE WM B PYYHOM PEXMME

// lWabnoHbl 06paboTKM ANs NOBTOPSIHOLLWMXCS 1 CXOXMX AeTanen

// ®YHKUMOHANbHbIE CTPATErUK 1 ONMTUMM3MPOBAHHBIE TEXHONOrYE-
CKIAE LMKJTbl

// Bepuchukaums npouecca 06paboTku

// TipoBepKa BblaHHoro chopmata Y

// TipocmoTpmkmn G-koaa YI n cneunanbHble NOCTNPOLLECCOPbI
// Co3naHue 06paboTKN KPYroBbIX BbIEMOK /10 5 0Cei

/1 [loCTYNHble pacLUMpeHus NakeTa A0 MHOrOCTOPOHHEN 1
MHOr00CEeBOI 06PAGOTKM BKI0YAs IPO3NOHHOE LLNMEPOBaHIE




// TIpocMOTPLYMK

CnewypanbHble NakeTbl

[IpoCMOTPLUMK

B3rnsa B BUPTyanbHblii Mup

Tebis coenunsier Bupryanbusiit Mup CAD/CAM-mopeneit u
peanbHBIe IPOIIeCCH IVIAHVPOBAHMA 1 YIIPABIEHMA IIPON3BOJI-
cTBOM. DTOT MaKeT CHab>kaeT Baimmx paboTHIKOB HEOOXOAMMOIL
aKTya/nbHOI MH(GOpMaLuelt 1 06pa3yeT OCHOBY /I TOYHOTO
pacuéTa CTOMMOCTeI ¥ TIOATOTOBKY Tporiecca. IIpn ero ucmonb3o-

Mpenmywectea / / Oco6eHHOCTM /
\

/] «<be3bymaXkHoe» NPouU3BOACTBO
// AKTyanbHasi nHchopmaLmsi B 110601 MOMEHT BPEMEHU LIS BCEX
paboTHUKOB

// CKBO3HOI NOTOK MH(OpMaLmu

/1 HapéXHblit pacyéT CTOMMOCTEN 1 NNaHUPOBaHWe paboTbl

/] YMeHbLUEHWe NPOCTOEB W NOTEPb BPEMEHI Ha NepeyCTaHOBKY Uiu
NONOMKY ieTanen

// TipocToTa NPMMEHEHMS N1 BCEX COTPYAHUKOB

// HarnsgHas n HapéxHas paboTta ¢ NpoayKToM

/] letanu nto6bix pa3mepoB

BaHMM Bbl cMokeTe BbIBOAUTD B YII mpaBuibHbIE MHCTPYMEHTBI
U MIMETb JOCTYII KO BCeM HeOOXOMMBIM IIPOM3BOJCTBEHHBIM
manHbIM: Y1, ycranoB, pasmepsl, NC-loKyMeHTanus 1 poyue
aCIeKThI. Bbl M30eXnTe HEHY)XHBIX COBEIAHNI /IS TPOSICHEH NS
BO3HMKAIOUINMX BOIIPOCOB ¥ CAKOHOMMITE BpeM [/l peabHoil
paborsr.

~

// UmnopT, BU3yanusauus, opraHusaums, CTpyKTyprupoBaHue u
BHECEHNe KOMMeHTapueB

// 06pa3mepuBaHme 3D-mozenen (KOOpANHATI, ANNHbI, AMAMETPSI, ...),
HaxoXAaeHue NoBepXHOCTell M 06bEMOB AeTanei

/1 AHanu3 CAD-reomMeTpuii 1 X KauyecTBa (Yrbl HAKNOHA NOBEPXHO-
CTeN, KPUBU3HA, NNaHapHble U CKPYTNSIOLLNE NOBEPXHOCTH,
JedekTsl, ...)

// NpeaBapuTENbHbIA NPOCMOTP aBTOMATUYECKN KOPPEKTUPYEMbIX
DedeKToB (MUHU-CErMEHTbI, Pa3pbiBbl, MPOGIEMHbIE YYaCTKMy, ...)

// AHann3 pasnnyHbIX COCTOSIHWIA FEOMETPUN

/] OYHKUMS MHTEPAKTUBHOMO paspesa

/1 BocTyn K HEOO6XOAMMBIM 6MBNIMOTEKAM (MHCTPYMEHTBI, CTaHKM,
nocTnpoLeccopsl, ...)

// TipocmoTp NC-nporpamm B LieHTpe YnpaBsneHus 1 BbI30B
Heo6xoaumoii NC-nHdopmaLmm

/1 Cumynsums 1 NPoBepKa Ha CTONKHOBEHMS TPAEKTOPMIA MHCTPYMEHTa

/1 ApanTaups TeXHONOrMYeCKMX NapaMeTpoB B UMEILLMXCS
TPaEeKTopusX

// Tloctnpoueccuposanue NC-nporpamm

1/ Cospanue NC-pgokymeHTaumm B PDF- unu XML-thopmare

// NonyyeHne HarnsgHOM MHGopMaumm 06 UCMONb3YEMbIX CTaHKaXx,
YCTaHOBAX U MHCTPYMEHTAxX

/1 OTCnexunBaHue COCTOSIHMS 3ar0TOBKM B MPOLLECCE BU3yanm3aummn
CHSTWS MaTepuana

34 135

MpocMOTPLLVK // CTaHRAPTHBINA /ﬂ

I nsberanus 6yMa>KHOI JOKYMEHTAlMY B Hadasie U KOHIIe IIPO3BO-
CTBEHHOTO Tpoliecca. VgeampHO MOAXOANUT /ISt TTOMYYeHNs HeOOXORMMOIT
nH(OpMaLNI HETIOCPEACTBEHHO U3 CaMOil MOJE/IN: Pa3Mephl, KOMMEHTa-
puy, ... BosMoykeH BBIGOP pas3IMYHbBIX BUIOB AeTanu. MOHTaKHUKA MOTYT
JIETKO U IIPOCTO OTBICKATh HEOOGXOANMYI0 MH(POPMALINIO IO TIOKYITHbIM 1
roToBbIM nsgenusaM. [TakeT MOXkeT ObITb CKOMOMHIPOBAH C Pas3INIHbIMU
dbopmaramu nepepaun faHHbIX, PDM-¢parmMeHTaTOpOM 1 COEAVHEHMECM
¢ PDM-cucremoit ProLeiS.

MpocmoTpLUKK // NpotheCCUOHANBHBIN w

ObecneunBaeT OBICTPBINT FOCTYII K KOMIUIEKCHON MHGOPMAIN ITPOEKTA.
ITpeparaeT pacipeHHbIe BOSMOKHOCTI BMecTe (PyHKIMAMM aHaIM3a
reoMeTpUU U KauecTBa IoBepXHoCTell. OYyHKINA CpaBHEHM TeOMeTpuit
B pasmnaHbix CAD-daiiiax mosBossieT MrHOBEHHO HAITH OT/INYS U
npousBeéHHble n3MeHeHNA. [lakeT TakKe MO3BONAET CIIAHMPOBATD
UCIO/Ib30BaHMe 6MOINOTEK, B KOTOPBIX 3a/I0)KEHO TEXHOMIOTIYECKoe
«HOY-Xay» IPeJIPUATHA.

CopepXut Bce QYHKIMOHAIbHBIE BO3MOXXHOCTH MTAKeTa
«IIpocMOTPIIMK — CTAHAAPTHBII».

Mpocmotpuuuk // NG /’

[IpexHasHaYeH A/ CKBO3HBIX KOMIUIEKCHBIX TIporieccoB. OnepaTopsl
CTAaHKOB IIO/IYY2I0T BCIO HEOOXOAMMYIO0 MHMOPMALIMIO II0 USTOTOB/IEHNIO,
KOHTPO/IUPYIOT ¥ YIIPAB/IAIOT CBOMMM YYaCTKAMM, @ TAK)KE BHOCAT CBOM
3HAHMs B OOLINIT TEXHOOIMYECKNIT ITpoLecc. Y paGOTHUKOB BCETAA eCTh
HOCTYII K BUPTYa/IbHbIM MarasuHaM MHCTPYMEHTOB 1 BO3MOXHOCTb —
He3aBUCYMO OT IIPOrpaMMUPOBAHMs — IIpoLieccupoBarh NC-IporpaMMsl
B HY>KHOM (popmare.

CopepXUT Bce QYHKIMOHAIbHBIE BO3SMOXXHOCTH MTAKeTa
«ITpocMOTpIINK — TpOdeCcCHOHATbHBI».

TAKXE AOCTYNEH B BUAE BECIJIATHOIO BAPUAHTA BROWSER



CMELMAJIbHBIE NAKETbI // DNC

vitsubishi NUIM Ethern et

Network vazatro

Dialog

CnewypanbHble NakeTbl

DNC

CBsi3b Mexay ceTbto npeanpusatusi u CNC-cToiikamu

C 5TUM IaKeTOM MO>KHO OfHOBPEMEHHO 00C/TYXMBAaTh MaKCH-

ManbHO 4 cTaHka. CTOMKY, KOTOpble MIMEIOT CEeTE€BOII BbIXO,
Ulea/IbHO MHTEIPUPYIOTCA B CeTh npeanpuATusA. C IoMoubo
9TOro makeTa Bbl MOXXeTe pasfennTb HEeMoCPeACTBEHHO 06paboT-
Ky Ha cTaHKe oT nporecca NC-miporpammupoBasust. PaboTHnkn
MAIIMHHOTO 3a/1a PEMIAIOT He3aBUCUMO OT TEXHOJIOTMYECKO-

O OT/ieTa, KOTZIa U Ha KaKOM CTaHKe OyAyT 3amyijeHsr NC-
nporpammbl. OHu 3a6uparor rorosie NC-ImporpaMmsl € cepsepa,
IPOLIECCUPYIOT UX U IEPEHOCAT B TpedyeMoM (opMare Ha CTOMKM.

NpeumyLecTea / ﬁcoﬁeunocm /

~

// BpeMeHHOe, NPOCTPAHCTBEHHOE M OPraHN3aLMoHHOe pasfieneHue
06paboTKM Ha CTaHKe 0T npouecca NC-nporpammmpoBaHms

// HapéxHoe LeHTpann30BaHHOe ynpasfieHne AaHHbIMU

// Co3panue Heobxoammoro thopmara YI1 no Heo6X0AMMOCTH

// BbICTPbIN BbIOOP 1 CO3AAHNE WHCTPYMEHTOB

// TpoCTON 1 MOLLHbIN NAKeT Ans NOTPE6HOCTEN MALLMHHOMO 3ana

Fanuc

IFidia

Y 4

TTakeT npefcTaBAeT 060/ BO3SMOXKHOCTD IIPAMOTO TIO/IK/TI0YEHNS

K CTaHKaM U ynpasyienus uMeomumucs YII B pexxume «OH/aiiH».
Tpebyemsbie s YII MHCTPYMEHTBI TAK)Ke MOXKHO ITPeIBapUTETHLHO
MIPOCMOTPETb. 3allpOrpaMMUpPOBaHHbIE TTAPAMETPbI — HOMepP MHCTPY-
MEHTa, II0fjaut, 060POTHL, ... — TOYHO TAKXKE MOTYT KOHTPOIMPOBATHCA
1 KOppeKTupoBaThbcs. Kpome Toro, Bbl MoXeTe ¢ IOMOIIbIO 9TOTO
ImakeTa TpaHCHOPMMPOBATH KOOPAVHATEI, IOBOPAYMBATh, MacIITabM-
posarb nnm or3epkanuBaTb NC-porpaMMel.

~

// HTerpauums CTaHKOB C CETEBbIM BbIXOZIOM B CETb NPEANPUATUS

// NpoBepka 1 06paboTka CBOMCTB MHCTPYMEHTA: HOMEp B MarasiHe,
060pO0Tbl, NOAAYM, PEXUM OXNAKAEHUS, ...

// YnpaBneHue faHHbIMI Ha CTOIKE C NOMOLLbI0 npoTokona Heidenhain
// YnpaBneHne HyneBbIMI TOYKAMM U PabOYMMM MIIOCKOCTAMU

/1 WnTerpuposaHHas nporpamma YI 4ns noucka, npasku 1 Npsimoro
BHECEHUs AaHHbIX B YI1

/1 BO3MOXHOCTb BHECEHWS KOOPANHAT, HIPUMEP [/1Sl UHCTPYMEHTa-
IBOVHWKA NN NIOCAE BO3MOXHOIA MOSIOMKM MHCTPYMEHTA

// CoznaHue 0TYETHOrO haiina ¢ TEXHONOrMYeCKUMU N MHAOPMALMOH-
HbIMU AaHHbIMK 110 YIT U MHCTPYMEHTaM

// Coopka Heckonbkux NC-nporpamm B ogHy YT

/1 MHorokpatHoe ucnonb3osaHne NC-nporpamm ans pasinyHbix
yCTaHOBOB

1/ Tpadmyeckas 3D-Busyanusaums NC-nporpamm

Bawua koHdurypauus Tebis

MPUMEYAHIA /7 36 | 37



AONOJIHUTEJIbHBIE ONLUK // BUBJINOTEKU // ®OPMATbI NEPEAAYN JAAHHBIX 38 1 39

JlononHUTENbHbLIE ONLMK JlononHuTenbHbIe ONLMnA

MPOU3BOACTBEHHBIE CTIELMATIBHBIE
[Topxopslee pelere i KaKI0il OTPaCcin: JyIs COXPaHEHVsI A ThEn
VIMEIOIVIXCS IPEUMYIIeCTB B KOHKYPEHTHOI 60pbbe ¢ MaKCHMaJIb-
HOJI aBTOMAaTH3al}el, yIpaB/IeH)eM BCeMY JAaHHBIMMY Y CTIeliua-
JM3MPOBAHHBIMY (PYHKIVAMM B KOHCTPYMPOBAHNUY, TIOATOTOBKE AONOJIHUTENBHBIE ONLUK
OAHHDBIX U 06pa60TKe. MpbI IpefjraraéM MHAVBYIya/IbHbIEe ONUN KoncTpyw- | | Mponssog- | [Moarotoska| | NC-asToma: NC-6e30- | [NC-ach- Mposepka | |Ynpas- Mnaxnposatue
poBaHue CTBO npouseog- | | Tsauma nacHocTb | (chexTus- Kauectsa | | neHue npon3BoacTBa/
17151 BBIOpaHHBIX BaMu makeToB, KOTOpBIe He TPeOYIOTCS I (g i Raitib s FCACKEHIH B
npou3BoACTBOM
BBITTO/THEHNS CTAHAAPTHBIX 3a/iady.
BUBJINOTEKU ®OPMATbI NEPEAAYU JAHHBIX
BupTy- TexHono- MocTtnpo- KpenéxHble; LLa6noHbl Heiitpanb- | |Mpsimble Cneuu-
aJibHble rnyeckue Leccopbl ANEMEHTDI NC-poky- HblE allbHble
CTaHkun nakeTbl MeHTauun

bubnmoTeku

[Moxxopsiee pereHne i KaXK0ro IPOMU3BOACTBEHHOTO yYacTKa:
nmobas cucrema HeabdexTuBHA 6e3 Bairero TexHOMOrM4eCKOro
HAIIO/IHEHNS — OMO/IMOTEK BUPTYa/IbHBIX CTAHKOB, MHCTPYMEHTOB,
KPENéXHbIX 97IeMEHTOB, 11a6710H0B 06paboTky 1 NC-goKymeHTa-
. Ml ipefjiaraeM Takue CTaHJapTHbIE OMOMNOTeKN OeCIIaTHO;
BIIOC/IEAICTBIY OHJ MOTYT OBITH ITOOTHAHBI IO Bamm morpebHOCTI

— CBOMIMM CUJIAMU UK C Hallen IIOMOUIIBIO.

Gopmatbl nepenavym oaHHbIX
P Peadi A bunbnmoTeku

[Topxopsiiiee peleHne s TOOBIX cucTeM: 3G deKTUBHbIE 1 Ha-

Bé&xXHbIe popMaThl epefaun JaHHBIX /1A BCEX PacIpOCTPaHEHHBIX q) O p M aTbl I-l e p e ﬂla L‘l I/l ﬂla H H I:)lX

CAD-cucrem. bBecripo6eMHas mepefaya reoMeTpun, CTpyKTypBbl,

KOHCTPYKTOPCKOI1 ¥ TEXHOJIOTMYEeCKOI MHPOpManyu obecriednBaeT
HaJI&KHOCTb IOMy4YeHNs JaHHBIX. [I/1 3TOro MbI IIpefyiaraeM

IPOKMIT BBIOOP HOpPMATOB Hepefadl JaHHBIX.
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Jl0MONHMTENBHBIE oMLK

KoHcTpyupoBaHue

Co3paHue, N3MEHeHNe 1 A0NONHEHUE NOBEPXHOCTHbIX MOAEnei

Hononanrenpubie onuyy Tebis 13 KaTeropuy KOHCTPYUPOBAHIS U IOIIOTTHATD ITOBEPXHOCTHYIO T€OMETPHIO, CO3IaBasi TEM CaMbIM
Npe/IHa3HA4YEHBI [/ BBIIIOTHEHNA CAMbIX Pa3/IMYHbIX 3a7ia4: KaK 6a3y 11 BanbHeIIINX IPoLeccoB. PacumpeHne nmeroero
IJIA IPOMBILIIEHHOTO IM3aliHa, TaK U [l IPOM3BOJICTBA IIpecc- (yHKIMOHAIA He IPeCTAB/IsIeT HIKAKMX IPO6IeM.

¢dopm, Mopernteit 1 IITaMIIOB. Bel cMOXeTe CO3/jaBaTh, USMEHSTD

MpenmyLyecTea /

~

// ToKMe NPUHLMMBI KOHCTPYMPOBAHWSA, MPOBEPEHHbIE HA NPaKTUKe
// IKOHOMMS BPEMEHW Ha BbINONHEHWUN KOHCTPYKTOPCKMX 3afay

// BblCOKOE Ka4ecTBO NOBEPXHOCTEN C MOMOLLIbH) KOPPEKTUPYHOLLINX
(DYHKLMIN — B aBTOMATMYECKOM MMM PYYHOM PEXXMME

/1 BbICTPOE U HAREXHOE CO3AaH1e NOBEPXHOCTEN ANs NOCNEAYIOLLEr0
NC-nporpammumpoBaHus

KOHCTpynpoBaH1e NOBepXHOCTEN —
paclumpeHHoe

BrinonHenue crielyanusupOBaHHbIX
3ajlad: CO3JjaHMe YIIMHUTENTbHBIX,
3aKPBIBAIONINX, PAOOUMX OBEPXHO-
CTei C TAHTeHIIMATIbHBIMU HIEPeXoiaMu,
a TaK)Ke TIOBEPXHOCTEN CMELeHNs U
BpaIl[eHN.

00paboTKa AaHHbIX cxauuposaum/

CospaHme CyIecTBYOIMX 00HEKTOB B
CAD-mopenu 1 onydeHnue paceTHbIX
Te/ U3 JAHHBIX CKaHMPOBAHMA.

Cesa3b ¢ KUM /

Nurepdeiic pyku FARO c Tebis, name-
peHe KOHTPO/IbHBIX TOYeK, CKaHMU-
poBanue 1 06paboTKa ITOBEPXHOCTEI.
CpaBHeHIe CO3[jaHHbIX IIOBEPXHOCTEIl
¢ nmemoeiica CAD-reomerpueit n
Hao60OpOoT.

Brep — 6a30Bbliit /

OCHOBHBIe QYHKLMY 1T OBICTPOIT 1

HafI&XHOIT 06pabOTKM TOBEPXHOCTEN C
IIOMOLIBIO0 ACCOLMATUBHOMN TEXHOIOTUI
Tebis BREP (Boundary Representation).

0OpaTHbIA MHXUHUPUHT —
KNaccu4yecKui

Cospanne Ha OCHOBaHVM HaceTHBIX
Te/l KOHCTPYKLMOHHBIX TIOBEPXHOCTEN
¢ 6e3pa3pHIBHBIMY TaHTEHIMATbHBIMI
HepexofaMu 1 fanbHeituas pabora ¢
apyrumu CAD-cucremamn.
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0OpaTHbIA MHXNHUPUHT —
KOHCTPYKLMOHHBDIN

KoMrexcHblit Habop yHKImIT 1t
06paTHOrO MH>KMHIPUHTA: YBEPEHHAsT
pabota c ruOpugHbIMI — PaceTHBIMU U
[IOBEPXHOCTHBIMY — F€OMETPUSIMIL.

OnTUMKM3aLMKU NOBEPXHOCTEN —
BPY4HYI0

Py4yHas KOppeKTMpOBKa 1 ONITMMM3a-
L[5 IOBEPXHOCTeN B y>Ke MMEIOIUXCs
CAD-Mopensax i yCKOpeHMs Jlajib-
Herimeit paboTslI.

OnTMMKU3aLUs NOBEPXHOCTEN —
aBTOMAaTUYECKU

PacrniosHaBaHue HeJOCTaTKOB II0BEPX-
HOCTHOJ T€OMEeTPUI U aBTOMATIIYe-
ckast pecTaBpanus 90% npo6reMHbIX
Y4aCTKOB.

MopenupoBaHue noBepxXHOCTEM /

C MoMoIIbIO 3TO JOIOTHUTETHHON
OTIIINM MOKHO ONTVMM3MPOBATh
KPMBbIE U TIOBEPXHOCTH Ha UX CTBIKAX C
COCETHMMM 37IeMEeHTaMI U B OTHOIIIe-
HIM KadeCTBa IoBepxHOCTH (Strak).
OrnpaBHOII TOYKOI Aa/TbHe el
PaboThI CITy>XKaT UMeroLIecst paceTHbIE
TeJIa VI KpPUBBIE C TOBEPXHOCTAMI.

MoauduuupoBaHue nosepxuocTeV

Ilst yno6HoTO, MacurrabHoro Mopudm-
I[YIPOBaHN OBEPXHOCTHBIX MOJEIIE
B o6/acTy aM3aiiHa, a TaKxke B 06/1acTu
[IPOM3BOACTBA MOJIeTIet, IIpecc-GopM 1
TaMnoB. PesynbraTom OymeT MHANBU-
IyanbHO MOAMGUIVMPOBAHHAS MOE/b
ITOBEPXHOCTY C TapaHTIel KadyeCTBa.
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Jl0MONHMTENBHBIE oMLK

[lpon3BoAcTBO

®yHKUMK 06paboTkyn Ans Ntobbix TPe60BaHUN

JonomHnTeNbHbIe ONMIyM U3 Kateropun «IIpoussopcTBo» mpep-
Ha3HAYeHBI JI/Is1 BBIIIO/IHEHNS PETY/ISIPHO BCTPEYaIOIMXCs 3a/a4
B 00/1aCTsX MAIIMHOCTPOEHsI, IPOU3BOLCTBA MOJE/IeNt, Tpecc-
¢dbopm 1 mITaMIOB.

MpenmyLyecTea /

1/ «CKBO3HbIE» NPOLLECChI

// beictTpoe NC-nporpammmpoBaHue — 6narogaps UMeroLLImMmMes
Lua6bnoHam

// KoHTponb Hag BceMu onepauusmMm 06paboTKu B eAMHOM LleHTpe
YnpasneHus

/1 YckopeHue paboTbl Npu NPUMEHEHNN NPOBEPEHHBIX HA
CTONKHOBEHMA 1 3ape3bl NC-nporpamm

// BbICOKOE Ka4eCTBO U3r0TOBNEHNS U NPaBUbHOE NPUMEHEHNE
MHCTPYMEHTOB

VIX QyHKIMOHAIBHOCTD HOTHOCTBIO 3aKPBIBAET ITOTPEOHOCT
10 Ha/I&KHOCTY U KadeCTBY Ipoliecca. PacupeHne NMeEOILero
(yHKIMOHAIA He IPeCTAB/IsIeT HIKAKMX IPO6IeM.

2,5 0CU — paciumpeHHoe

Ceepnexue u hpesepoBaHne /

ITepBoKmaccHble QYHKIUM AJIsI OCEBOIL
U TIPU3MATUYeCKOI 06paboTKu.

®dpe3epoBaHne 3+2 ocu /

Bo3MOXXHOCTb 06pabOTKM JieTaneit co
BCeX CTOPOH U HTePAKTUBHOM yCTa-
HOBKI{ HAK/IOHA MHCTPYyMEHTA.

®dpesepoBaHne NOAHYTPEHUN
3+2 ocu

ITpocras u HapgéxHas o6paboTKa
reOMeTPUII C IOFHY TPEHISIMIL.

®dpe3epoBaHue BAOJIb KPUBOWA
5 oceit

5-0ceBble TpaeKTOpUY Isi 06paboTKM
HOBEPXHOCTEI! 110 HAIIPaB/IALIMUM
KPUBBIM.

®dpe3epoBaHue BAONb CTEHOK
5 oceit

Cospganye 5-0ceBbIX TPAEKTOPUIL ATIs
06paboTKM CTEHOK M3fenusi 6OKOBOII
MOBEPXHOCTBIO Bpesbl.

dpe3aepoBaHune Mo NOBEPXHOCTY
5 oceit

5-oceBoe cuMynbTaHTHOEe NC-1iporpam-
MUPOBaHUe TOPIIEBO TOBEPXHOCTBIO
¢dpesbl. Bbl MOXKeTe co3faBaTh 5-0ceBble
YTIpaBIIAOIIe IPOTPAMMBI /1A fieTasnei
M060i1 CTTOXKHOCTH.
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JlasepHas pe3ka 5 ocei /

Cospnanne NC-nporpamMm 1a3epHoii
pesku B pexxume «Offline». OrcyrcrBre
HeoOXOAMMOCTH CO3/JaHIS ITPOrPaMM
Ha cTolike B pexxuMe «Teach-In».

00pe3ka KoHTypa 5 ocei /

Cospanne NC-iporpamMm o6pesku
KOHTYPa ITACTMKOBBIX I KOMIIO3MT-
HbIX fletaneit B pexxume «Offline».
OTcyTcTBUE HEOOXOIUMOCTH CO3/Ia-
HUA IIPOTPaMM Ha CTOVIKe B peXXMMe
«Teach-In».

TokapHasi o6padoTka /

Cospjanue IPOBEPEHHBIX Ha CTON-
kHoBeHMA NC-nporpaMm TOKapHOI
06paboTKI KOHTYPOB, 1a30B, KAHABOK,
Hape3aHMA pe3bObl U INTYHXXEPHOIO
CBEpJIEHISI, B TOM YICTIE CO CMEIeHVeM
OT LIeHTpa BpaIl[eH.

ANEKTPO3PO3UOHHAS NPOBOJIOYHASA
00paboTKa 4 ocu

NC-nporpaMmupoBaHme IPOBEPEHHBIX
Ha CTONKHOBEHNA 4-0CeBbIX IPOrpaMM
37IEKTPO3PO3MOHHOI IPOBOIOYHOM
pesKu, ¢ IpYMeHeH)eM TeXHUKI IIa-
6monoB u cumynAnyn Y11

OnuuM 3NeKTPO3IPO3NOHHOM
NpoB0JI0YHON 06padoTKK

VHAeKCcMpOBaHHAS M CUMY/IBTaHTHAs
06paboTKa fleTareit C pa3HbIX CTOPOH,
afamnTamys MOCTIPOLECCOpa U MOTYIs
CHMYJISLIMIY K fAHHBIM BUIaM 06pabort-
KU, 9PO3VMOHHAs HITN(OBKA.



JIONOJIHUTEJIbHBIE ONUUKA // NMoprotoBka Npou3BoAcTBa 44 1 45

MoproToBKa anekTposos /

ITonHblit GYHKIMOHAT /I IONMyYeHUA POPMBI STEKTPOJIOB,
3a/laHNA TEXHOJIOTMYECKIX 0COOEHHOCTEl UTOTOB/IEHN,
yIpaBjieHNsa 06paboTKOII 1 IIOTOTOBKE K IPOBEPKe KauecTBa.

MoparoToBka paﬁO‘IMX noBepxHocTen /

IToroTOBKa reOMeTpIYeCcKy TOUHBIX FeoMeTpuit 6e3 moMowm
arpubyTOB ¥ MPOYMX XUTPOCTE, IPUBOAAIIM K 06pa3oBa-
HMIO CTyrneHeK Ha usfienuu. Co3aHHasA TeOMeTPUs UCTIONb3Y-
eTcs Hanpamylo B NC-nporpammuposanuu. Pekomengyercs
UCIONIb30BaTh BMeCTe C IONOMTHUTeNbHOI onuuelt «[logroros-
Ka TBEP/IOTENbHBIX MOJIENel».

,U,OI'IOJ'IHI/ITeﬂbH ble onuumn MoaroTtoBKa TBEPAOTENbHLIX MOAenen /

Ob6bennHeH e TOBEPXHOCTHOI U TBEPAOTEIbHOI FeOMeTPHIt
C TIIOMOII[bI0 ABTOMATUYECKUX QYHKINIA ¥ C COXpaHEeHMeM

I-I OAFOTO B Ka " po M 3 BOHCTBa BCEX CyLIECTBEHHDIX 9TAIIOB. HOHY‘{aCMaH TeoMeTpuA

MO/Ty4aeT 3a/JaHHYIO IIPeBAPUTENIBHO 1[BETOBYIO FaMMy U

Xopomaﬂ I'IOJJ,I'OTOBKa —_ y)Ke nonnena! pacipeneniaeTcs 1o HGO6XOJII/IM])IM CIIOAM. PeKOMeHI[yeTCﬂ
JICTIO/Ib30OBAaTbh BMECTE C JIOHOHHI/ITCHI)HOf/'I 0HI_H/[€I7[ «HOHI‘O-
JlononHuTENbHBIE ONIMY U3 KaTeropuu noarorosku K NC-npo- IIPOLIeCCHI CTAaHYT OBICTpee, HafiéKHee U 9KOHOMMYHee. JlaHHbIe TOBKa Pab04MX IOBEPXHOCTEN».
IPaMMMPOBAHMIO pa3pabOTaHbI CIIELMa/IbHO /IS ONTHMA/IbHOM OIILIMY MOXKHO 6ecipo6/1eMHO KOMOMHVPOBATH C OILMAMY U3
pabotsl ¢ faHubIMK Ha cTagyuy NC-nporpaMmyposaHus. Bamm Apyrux Kareropuii, Hanpumep NC-aBTOMaTU3alMN.
MoaroToBKa cMIOBOI OCHACTKMN /

OJIeKTPOHHBIIL ACCUCTEHT /1A OBICTPOTO U IIPOCTOrO
CO3[jaHNA KOMIUIEKCHO CUJIOBOJ OCHacTKM B popMe pébep,
HaIpyMep [/ist 06pesKyt KOHTYpa WM 1a3ePHON Pe3KN.

MpenmyLiecTea /

\ MoproToBKa KOHTYpa TOKapHOi 00padoTKu /

// BbICcOKasi rMOKOCTb NpY KOHUIypyupoBaHum paboyero MecTa

bBricTpoe co3maHye apaMeTpU3MPOBAHHOIO KOHTYpa [
TOKapHOI 06pabotku. [Ipy mosiBleHNy M3MeHeHNiT 0OHOB-
nAeTCA Bech 3CKM3. [1/14 MMIIOPTHPOBAaHHBIX T€OMeTPUYECKIX
37IEMEHTOB aBTOMATMYECKY 3a/Jal0TCs ITapaMeTPhl ¥ BBIION-
HSAIOTCS 0OMepBI.

// Bo3MOXHOCTb cneumanu3aumun paboTHKOB Mo onpeaenéHHbIM
NPOM3BOACTBEHHBIM 33a4am

// BbICOKasi HaAiEXHOCTb MpoLLecca Ans BCEX NMOCNeAYIOLWMUX CTaaui
/1 YnpoLwéHHbIn 1 6b1cTpbI npouecc NC-nporpammMupoBaHns
// CokpalLeHue BpeMeH 06paboTKu

// HavBbicLLIEE KAYECTBO M3LENNiA

MoprotoBka K NC-nporpaMmmnpoBaHuio /

ApromarusuposanHas nogroroska CAD-mopeneit k NC-
nporpammupoBatuio. HekoTopsle n3 QyHKImII 10f06paHbL
IUIs1 CIIeLMA/IbHBIX, HOTHOLeHHbIX NC-(yHKuUmIT 1 cTpaTeruit,
HarpuMep is ppesepoBaHys a30B W 06paboTKM
[IOBEPXHOCTH C IIOCTOSIHHBIM ILIATOM.
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JlononHMTENbHEIE OnLUmMK

NC-aBTOMaTu3auus

MyTb K aBTOMAaTM3aUUKN NpoLecca

9Ta oIy MO3BOJAET JIETKO ¥ IIPOCTO CTAaHAAPTU3NPOBATD

npouecc NC-porpaMMupoBaHusi: OT 3- 50 5-0ceBoit 06paboTKu.

KadecTBO pabOTHI CTaHET MOCTOSIHHBIM, @ CKOPOCTDb BO3PACTET.

MpeumylyecTBa /

/1 BoicTpoe 1 HaaéxHoe NC-nporpaMmmupoBaHne
// TipumeHeHre onpo6oBaHHbIX CTaHAAPTOB 06Pa6OTKM

// YMeHblUeHNe BpeMeHW N3roToBNeHNs AeTanu

NC-aBTOMaTH3auus — 6a3oBas /

Ob6reruaer nporjecc NC-mporpam-
MypoBaHus Omaropaps 61bmoTeKam
1a6/IOHOB ¥ aBTOMATHYECKOMY BBI6OPY
37IeMEHTOB.

TexHonorus «Features» — TunoBbie
3NEMEHTDI

OKOHOMMUT BpeMsA IIpU U3MEHEHUN 1
NC-nporpaMMupoBaHUM TUIIOBBIX
aneMeHTOB. OHM OYIyT PacIlO3HaHbBI
aBTOMATIIIECKI BMECTe C HEOOXOAMMBIMI
1mabnoHamMu 06paboTKI. DTO MOBBILIA-

eT Hafi&>KHOCTb, CKOPOCTD U Ka4eCTBO
paborsr.

TexHonorus «Features» — npou3Bonb-
HbI€ 3/1EMEHTbI

[TosBonsieT 06pabaThIBATh IPU3MATH-
YeCKe TeOMeTPUM, KOTOPbIE He MOTYT
6BITH OIMCAHBI KaK TUIIOBbIe. OHM
6yayT paclo3HaHBI aBTOMATNYECKI
BMeCTe ¢ HeOOXOMMIMBIMY IIAGTOHAMM
06paboTku.

NC-6e30nacHOCTb

YBepeHHOCTb B HAfiEXHOCTH npouecca

JononuuTenpHble oy paszena NC-6e30macHOCTY JAi0T
TOIONHNUTE/IbHBIE IPEMMYILeCTBa. Bpl MOXKeTe 3apaHee IpoBepUTh
Ipollecc peabHoOi 06pabOTKM Ha CTaHKe, PaCIlO3HATh BO3MOX-
Hble CTOTIKHOBEHMs 11 IPOO/IeMHBIe YIaCTKI C BO3MO>KHOCTBIO X
HeMeJJIEHHOJ KOPPEeKTUPOBKI. DT1 GPyHKIMY IIO3BOJLAT IIPOBO-
AUTh 06pabOTKY Ha CTaHKe 6e3 yJacTyA oleparopa — IOTOMY 4TO
Bamyu NC-nporpaMMbl HaJi€KHO IPOBEPEHBI.

Mpeumywiectsa /

~

// BO3MOXXHOCTb 06CNY>KUBAHUS HECKOMbKUX CTAHKOB OHOBPEMEHHO
// OnTUManbHoe pacnpeeneHne UHCTPYMEHTOB

// TlocTpoeHme HanEXHbIX MPOLLECCOB

// MakcumanbHasi 3arpy3ka CTaHKoB

// BbIcBOGOXEHWE COTPYAHNKOB Ans Apyrux pabot
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WU36eraHue CTONKHOBEHMI —
YYacTKu

JlaHHast OILVsT ABTOMATUYECKN YMEHb-
IIaeT Y4aCTKM, Ha KOTOPBIX PACIIO3HAHbI
CTONIKHOBEHMA MHCTPYMEHTA C [I€TajIbI0.
OnHAKO 3TH YIaCTKM TAK)Ke aBTOMATH-
4eCKM COXPAHAKTCA B CUCTEME, YTOODI
06paboTaTh nX, HAIIPUMep, MHCTPYMEHTOB
€ 6O/IBIIINM BBUIETOM.

WU36eraHune cTonKHOBEHMI —
KoHBepTep 3/5 oceit

C MOMOIIbIO 3TOI JOTOTHUTETHHOM
OTIIMM CTOTTKHOBEHMA OIIPaBKM C [IeTabio
PacIoO3HAIOTCA U MIPEOTBPAILAIOTCSA yKe
Ha 3TaIle pacyeTa TPAeKTOPUil MHCTPY-
MeHTa. [Ipy omacHOCTM CTONMKHOBEHMA
MHCTPYMEHT aBTOMATU4eCKU OTK/IOHSAET-
CS1 B CTOPOHY, MCTIOIb3Ys BO3MOXXHOCTH
KMHEMaTUKY cTaHKa. TakuM obpasom us
3-0CeBBIX TPAEKTOPUII MIHCTPYMEHTOB
ABTOMATUYECKM TIOTTyYaloTCs 5-0CeBble
TPaeKTOPUY UHCTPYMEHTOB.

MpoBepKa Ha CTONKHOBEHUS —
cumynsTop

[TosBonseT MpOBEPUTH HA CTOIKHOBEHMSA
BC€ KOMIIOHEHTBI I BBIXOJT 3a KOHECYHBbIC
BBIK/IIOYATE/IV BCeX MepeMelleHNnIL.
Monynb IpoBepsieT BCIO KMHEMATUKY
CTaHKa: OT WNMH/JENA [I0 TI0HETa, BCe
JIVHEITHbIE ¥ KPYTOBbIE OCH, A TAK)Ke
ZeTany Ha pabodyeM CTOJIe CTaHKa.

B utore BbI MOK€TE CBOEBpEMEHHO
NIPOBEPUTD IIPABUILHOCTD YCTAHOBKY
feTasm, BBIOOP CTaHKA, MHCTPYMEHTOB
¥ TPAeKTOPUU BCeX MepeMelleHnit — 3TO
obecreynT OTCyTCTBIE CO0eB B IPON3-
BOJICTBE.
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W30eranue nonHoro Bpe3aHus /

B 3aBucumocTy oT TiIa 06paboTKyM U BbI6OpA CTaHKA Ha
PaCIO3HAHHBIX Y4aCTKAX BO3MOKHO yMeHbIIIeH e IO,
peo6pa3oBaHie B TPOXOMIAIBHBI IPOXOJ, MV B TUHAMU-
YecKye TPAeKTOPUI CTPATernyt afAIITUBHOTO (ppe3epoBaHMs.
TTocrmepHsAA CTpaTerus MO3BOLAET 3a/jaBaTh 0COOEHHO 6O/Ib-
IIMe 3HaYeHMA IyOuHbI pe3anA. BosHuKarome Ipy 5ToM
CTYIeHN YHA/AI0TCA HOIONTHNUTEHOI OIIfyeit «10o6paboTka
CTymHeHel».

MpumeHeHne BUPTYanbHoOro poGora /

C OMOLIBIO 3TOI OIIIIMI MOXKHO ITPOrPaMMUPOBATD 1
mnposepsTs YII na ObpabarsiBaronux Llentpax (OL) ¢
KO/IIeCTBOM Oceit Goriee 5, CIIO/Mb3YsI LS 9TOTO BUPTYa/IbHbIE
po6otsr. Tak, HarpuMep, 6-0CeBOIT WIAPHVPHBI pO6OT AyIst
7IerKo 06pabaThIBaeMbIX MaTEPHAIOB ¥ HECTIOKHBIX IIPMMe-
HEHIIT MOXKHO MCIIO/Ib30BATh C MEHBIIVMI TPeOOBAHMAMM K
TOYHOCTIL.

J1ononHUTENbHbIE OMLIK MpumeHeHne BUPTYanbHOro CTaHKa /

9¢ddexTrBHO A/ MpeBaPUTENHLHOTO IIAHMPOBAHNUA YCTAHO-
BOB, IIPUMEHAEMBIX MUHCTPYMEHTOB U IIPOCTO /IS OLIEHKN

N C = 3 m m e KTM B H 0 CTb BBIIIOZTHUMOCTH. B MoMmeHT onpenenenns NC-06paboTki Bl

HaCTpaBa€Te€ CTAHOK M HAXOAAIIMECA B HEM arperarbl. Bo

Bo3moXHO nu ewwé 6bICTpee? Bpems mponecca NC-iporpaMMnpoBaHuA MO>KHO MH/IUBU-
leaanO ]'IO3]/ILU/[OHI/IPOB3.TI) JOIIO/THUTE/NIbHbBIEC, HOBOPOTHI)IC
JlaHHBIT HAOOP HOMOTHUTEIBHBIX OMIUIT II03BOJISET LieleHanpas-  llapatesbHble PacYéThl — YCKOPSIOT nporecc NC-nporpaMmupo- OCI 11 arperarsl. PACCHITAHHbLE TPACKTOPII MHCTPYMEHTA
JIEHHO TIOBBICUTD 3¢ (eKTUBHOCTD pabouero mecta Tebis. Po6o- Bauus1. KommnexkcHas o6paborka u ToolControl - cyijecTBeHHO ONTUMMSHPYIOTCA MHAMBUAYAIBHO B XOle CUMYLALMY 06pa-
THI — 3aHMMAIOT HUIIY MEX/Y PyIHBIMY PaboTaMM M CTAHKAMIL. COKpAIAIOT BpeMsi pabOThI B MAIIHHOM 3aJIe. 60TKM Ha CTAHKe.
ITpenBapuTeIbHOE IVIAHNPOBAHNE — ONITUMUSUPYET IIPOUSBOLCTBO.
MapannenbHbli pacyéT npouecca /

YckopbTe CyLecTBYIOINIA MTPOILECC C IOMOLIbIO OIIIN
apasUIe/IbHOro pacyéTa. 10 Heo6X0AMMO BO BpeMst HOHO-
BOTO pacyeTa /I obecriedeH1s HeOTPaHNYEHHOTO JOCTYa
Kak K NC-¢dynxunam, Tak u k LenTpy YipasneHus, paboTst
¢ NC-omnepanysamuy, UX BBIITOTHEHNA, CUMY/IAINA ¥ BEIBOZIA
NC-mporpamm.

MpenmyLyecTea /

\ KomnnekcHasi oopa6oTka /

// OnTumanbHas 3arpy3ka o6pabaTtbiBatoLLMX LEHTPOB

// Boinrpbilu BpeMeHy Gnarofiaps napannenbHbimM pacyétam TTo3BonsAeT 06paGaTHIBATL HECKOTBKO feTa/leit Ha CToe
CTaHKa, Ha paCTepHOﬂ IJIUTE ¥ OCHACTKE 6allleHHOTO TUIIA.
// TlopaepxKa KNHeMaTuky BCex BULOB CTaHKOB U POOOTOB [To3BossieT pasrpaHN4UTb BO BpeMeHy npoteccsl NC-
[POrPaMMIPOBAHNA U ITAHNPOBAHMSA 06PabOTKM, IIPY STOM
// Pa6oTa B WAEHTUYHOM peanbHOMY BUPTYaIbHOM OKPY)XXEeHUN CHavasa BbIIONHseTcss NC-IpOorpaMMupoBaHie, a OPSOK
U IOCNIENOBATEIbHOCTD O6pa6OTKI/I OIIpeNENnAeTCA HE3a0/ITo
/1'Ynpasnexve Bcemn NC-onepauuamu u3 LieHtpa Ynpasnenus 110 €& Havaa.

ToolGontrol /

[IposenuTe cpaBHEHME pealbHOTO MHCTPYMEHTA U IIepeHe-
CHTe ero B BUPTyanbHyko 6ubmorexy. C ero momomuipio Bor
MOXKeTe ObITb yBEPEHBI, YTO TAKOI MHCTPYMEHT He IIOTSAHET
3a c060if Npo6/IeMbl KOHEYHBIX BbIK/IIOUATE/Ie M CTONKHOBE-
HA C IeTaNbIO.
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WU3mepeHus — 6a30Bblii /

OcHOBHBIE QYHKIMY JIA CO3/JaHNUA N3MEPHUTENbHBIX TPaeK-
TOpMIL, M3MePEHNA fieTasell Ha cTolike cTaHKa 1 Ha KVIM,
IIPOBEpKa 9/IEKTPOJIOB HA KAUeCTBO U BEIMYMHY MICKPOBOTO
3asopa.

N3mepeHus — BpyuHylo /

IIpenocTaBiiseT B pacnopshKeHe IONb30BaTeNst pyHKIUN
U3MEPEHNS Ha CTaHKe B PYYHOM PeXUMe.

J1ononHUTENbHbIE OMLIK Fenepatop NC-ToYeK — U3MepeHue NoBepxXHOCTen /

TpebyeTcs i cO3[aHNUsA U PacI€Ta U3MEPUTENIbHBIX
mporpaMM HampsAMyo B Tebis, mossomnser kom6uHNpOBaTH

n po Be p Ka Ka"'l eCTBa Mopyny 06paboTKM 1 M3MepeHuIL.

CpaBHeHMe peanbHON 1 TEOPETUYECKON NOBEPXHOCTEN C MoMOLLbl0 KUM

ITpoBepka KauecTBa AB/IAETCA OIHUM U3 BAXHENIINX YYACTKOB BOJICTBEHHYIO 1lenouKy. Tebis mpegocrapseT Bech HEOOXOIMMBII
TEXHO/IOTMYeCKOro mpoliecca. VimenHo nostomy Tebis mHTerpupo-  QyHKUMOHAN — KaK LA PyYHBIX M3MEPEHMIT Ha CTaHKe, TaK ¥ JL1
BaJI MOJY/Ib U3MEPEHNs JieTasiell ¥ 9/IeKTPOLOB B OOIIYIO IIPOu3- uukioB croliku u KVIM. Tak obecriednBaeTcsi Ka4ecTBo.

W3mepeHne noBepxHOCTEN — CO CTOMKM /

ITpoBenienne anam3a Ka4yecTBa M3rOTOBIEHHBIX M3/e/MNIt
U OLITMMAa/IbHASI CBA3b M3MEPUTENbHBIX IUK/IOB C O0IIM
mporeccoM. VIMIIOpT n3MepuUTeIbHBIX TpaeKTopuil B Tebis,
CpaBHEHMeE U pacleyaTKa MOMTy4eHHBIX JAHHbIX.

MpenmyLyecTea /

\ FenepaTtop NC-Touek — uamepeHue 3neKTpoaoB /
// bbicTpOTAa, YAO6CTBO 1 NPOCTOTA CPABHEHUS FEOMETPUMN AeTanu unu

ANEKTPOAA C U3roTOBNEHHBIM U3AENNEM Cospanne TpaeKTOpUil MHCTPYMEHTA, KOTOPbIe IO3BOIAIOT
MO/IyYNTh BEIMYMHBI CMEIEHNA U Y3HATb KaueCTBO M3TOTOB-
JIEHHBIX 37IEKTPOJIOB, ITPOBepKa LIyIoM 3/1ekTposios Ha KVIM
U1V HETIOCPEJICTBEHHO Ha CTAHKe.

// NpuMeHeHNe NPOBEPEHHbIX METOAOB NPOBEPKN KayecTBa
// PaboTa co BCeMM MOLYNSIMU HA eAMHOI NPOrPaMMHON nnatgopme

// NonyyeHne TOYHbIX ANEKTPOLOB 1 NPOBEPEHHBIX NO CTaHAapTam
KayecTBa Aetanem

M3mepeHmne 3NeKTPOAOB — CO CTONKK /

AHanu3s BO3MOXXHBIX PACXOXKIE€HMIT MEX]Y BUPTYa/lbHBIMU

(B Tebis) u peanbHBIMMU 37TEeKTPOSAMM, OTIPefieNieH e 3HAYCHMIT
MCKPOBOTO 3a30pa 11 IPOBepKa KadyecTBa Pabouyx MOBEPXHO-
CTel SIEKTPOJOB.
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Jl0MONHMTENBHBIE oMLK

YnpaBneHue gaHHbIMK

TexHonorunsa «kKnueHT-cepeep» ¢ 06meHoM AaHHbIMKU ¢ PDM n TDM

ITpennochIIKON 1A YCHEIIHOTO JOCTYIIA C pab0YNX MECT IIO/Ib-
30BaTeJIell K JAHHBIM Ha 001ieM cepBepe B PeXXMMe peabHOro
BpEMEHU ABIAETCA HAJINM1INE MOHIHO]‘;I TEXHOIOIUN «KJIMEHT-CEP-
BEp». HOHOHHI/ITeHbHI)Ie ongum ynpapaeHNA JaHHbIMU IIO3BOJIAIOT
UCIOb30BaTh padoune MecTa Tebis coBMecTHO ¢ Ipyrumu cucre-
Mamy Bauero mpepnpusaTus. 1o MoxeT 6bITb Kak PDM-cuctema
(Product Data Management), tak u TDM-cucrema (Tool Data
Management), KOTOpbIe IIOMOTYT YIYYIIUTb IIOTOK JaHHBIX.

MpeumylyecTea /

~

// NepensTue cnucka napenuin u3 CAD-mopenen unu ERP-
cuctembl (Enterprise Resource Planning)

/I UeHTpanbHoe ynpasneHne AaHHbIMM G NPOTOKONMPOBAHNEM
U3MEHEHNIA 1 Nepead Mo LeNnoYKe UCNoNHUTENEI

// ABTOMaTUYeCKoe nepeHsTue 1 ynpasneHune NC-nporpammamu

// ToBbiLweHne 3GEKTUBHOCTM paboTbl N0 CUCTEME
"'3aKpbITL/OTKPLITL AoCTYN"

// HapéxHocTb Npouecca ¢ NoMOLLbIo pacnpeaeneHuns npas goctyna

// CBS3b C cucTemamu ynpasneHus UHCTPYMEHTaMu

ITomumo omuit Tebis MbI TaKkoxe IpeAIaraeM MMHEKY IPOLYKTOB
Haureit PDM-cucremst ProLeiS. [Ins addexrusnoro ynpase-
HYISI JaHHBIMU MbI COefjuHsieM paboune mecta Tebis ¢ cepBepom
ProLeiS ¢ momomnipbro onmyuu ProLeiS-knmmueHT 1 ocHaiaeMm B

CBOIO OYepefb BCe CTAHIMM HEOOXOAMMBIMI JOIIOTHUTETbHBIMU
¢yukumamu. C UX IOMOIbI0 Bbl opranusyere efuHbII IPOU3BOL-
CTBEHHBIII ITPOLiecC J/IA BCeX YUACTBYIOIMNX B HEM COTPYHMUKOB.
B 3aBUCHMOCTY OT CTeNleH) OPraHU3ALUY 3TOI OCHOBBI IIOCTPO-
eHMs1 Bbl MOXkeTe MCIIO/Ib30BaTh €€ jajbllle /s IVIAHUPOBAaHUA U
yIIpaBJIeHUA IPOU3BOACTBOM.

CoepviHeHue ¢ cepBepom /

ITosBonseT mopKmOUNTh pabodee Mecto Tebis B ProLeiS,
cepsep Tebis /s ccTeMBI yIIpaB/IeHNs FAHHBIMIL,
BHEILHE CYCTeMbI yIIPAaB/IeHNA MHCTPYMEHTaMMU /N
MOIy/IN INITAHMPOBaHMA U OpraHn3anny Ipou3BOACTBa.

CoepviHeHMe CTPYKTYpbl aepeBa ¢ ProLeiS /

IMosBonser umeTs fOCTYN K CTPyKType ProLeiS u,
HaIpumMep, OKa3bIBaTh Gaii/Ibl 0 KPUTEPUAM HPOEKTA
uny monb3oBatenA. CTaTyc MpoeKTa B cucTeMe ITaHUpPO-
BaHNA ¥ KOHTPOJIA OTOOPaXKaeTcs C IIOMOILbIO
«cBeTodopar.

PDM - chparmenTaTop /

Bonbumre CAD-c60pKM JOTDKHBL OBITH peABapIUTENb-
HO fepparMeHTHPOBaHBI Ha cocTasiatomye ux CAD/
CAM-mopenn.

LieHTp ynpaBnexus — coefuHeHue ¢ ProLeiS /

VcnonbsoBaune PDM ProLeiS, moproroska
IIPOM3BOJICTBEHHOI JOKYMEHTAI[MH, TIIOC COXpaHeHNe
HeobxonuMbIx faHHbIX Tebis (VII, nacTpymentsr, NC-
TOKyMeHTaIVA) HanpsAMylo B ProLeiS.

CepBep ynpaBneHns MHCTPYMEHTaMu /

OTO NpeAIOChUIKA /ISl YIIPAB/ICHNS JAHHBIMU U3
BHEIHMX CUCTEM YIIPaB/IeHN MHCTPYMEHTaMU Y X
6ydepnzannm. CepBep cBA3bIBAETCS C pabodnMu
Mectamu Tebis ¢ TOMOIIBIO JOTIOTHUTETBHON OIILIUN
kenTa «CoenyHeHue ¢ ceppepoM». CepBep JaHHBIX
MO>KET VIMETD JOIIO/THUTENbHBIE Oy st TDM-
coenuuenns ¢ Walter u TMS-coengunenus ¢ Zoller.

TDM-coepuHenue ¢ Walter (W-S) /

C IOMOIIBIO 3TOI OHIMY MOXKHO YCTaHAB/IMBATD
OHJIAlH-COEMIHEHIIe MEX]Ty CUCTeMO yIIpaB/ieHus
nHcTpyMeHTaMy Walter TDM 1 mopx/Ir04eHHBIMI
pabounmu Mectamu Tebis: ans nepensaTus nupopmarn
0 CyIeCTBYIOIMX UHCTPYMEHTAX U YIIPaB/IeHUA
6ubmorexamu Tebis.

TMS-coeaunennme ¢ Zoller (W-S) /

C IIOMOLIBIO 3TOI OIIIIMIE MOXKHO YCTAHABIMBATD
OHJIAIH-COEMHEHIE MEXXY CUCTEMOII YIIpaB/IeH s UH-
crpymenTamu Zoller TMS u nopxiioueHHbIMYU pab0uNMU
mecrtamu Tebis: fyist mepersTis nHGOPMALMH O CyIIje-
CTBYIOLIMX MHCTPYMEHTAX U YIIPaB/IeHNs O1OIMOTeKaMu
Tebis.

Ynpaenexue aaHHbIMU ProLeiS /

Yro6b1 06bennHNTD ProLeiS ¢ cucteMoit ypaBieHust
JaHHBIMM, TPEOYETCs y4eCcTh MHOXKECTBO HIOAHCOB 1
IpHOOPeCcTIt JOMOMTHUTEIbHbIE O A1 Pas/IMIHBIX
y4yacTkoB ProLeiS: ProLeiS cepsep u xnuenT, ynpasnenue
HaHHBIMM, viHTerpanuio Tebis, yipaBieHe KOHCTPYKTOP-
CKMMM JaHHBIMM, apXUBMPOBaHUe, popMaTsl Iepefadn
nmaHHbIX K PDM- u ERP-cucremam.
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canns o sap O TIIEN KQYECTBA
ToYyHoe nnaHnpoBaHue

Jlornctunka

3

Jl0NONHMTENBHBIE OMUMK

MOLU.HOCTI/I Cuctema yyeTa

EHTP YNpaB/ieHUS

CHaBXEHME UHCTPYMEHTAMY nOCTaB K

MnaHupoBaHne Npou3BoACTBa/cUCTEMA YNPaBNeHUs

NPON3BOACTBOM

CoenmHeHue ¢ ERP-cuctemamu 1 LeHTpanusaums npousBoacTBeHHbIX faHHbIX (MES)

CoenuHenne knmeHT-cepsep ¢ ERP-cuctemoit cosgaéres ¢
nomo1blo Hamret PDM-cuctembr ProLeiS. Ber MoxxeTe nmmanmpo-
BaTb IIPOM3BOJCTBEHHBIII IIPOLIECC, ONTUMANbHO UCII0/Ib30BaTh
pecypchl, CO3/laBaTh ¥ Pa3BUBATh CTPATETUH IO IPEOfIOTIEHNIO
HepocTarkoB. Hampumep, cimcok 3agannit pabOTHUKOB ¥ ITAaHK-
poBaHMe 3aTPy3KM CTAHKOB BCET/ja JOCTYIIHBI /I HeOOXOAMMBIX
Y4acTHUKOB Ha mo6oM pabouem mecte Tebis u uHTErprpOBaHLI B
eé nnrepderic. Ob1Ias TOrNCTUKA IPOLieCca, HauMHAsL OT KaJIbKy-
JIAVM, TIOCTYTIIEHMS TOBApOB Ha CKJ/Iajl, M KOHYas yIIpaBIeHIeM

MpenmyLecTea /

~

// CKBO3HOE NNaHMpoBaHue ¢ nomobio MES-cuctembl
(Manufacturing Execution System)

// OnTUMKU3aLMS NPON3BOACTBEHHBIX NOTOKOB C YYETOM NOMMCTUKM
OTAENbHbIX YacTen

// YéTKas 1 NoHATHas CTPYKTypa npoLecca

// HapéxHas 0cHOBa ANst MPUHATUS PeLLeHnI

// LleHTpanbHoe 3BeHO B NPOM3BOACTBE

// HapéXHoe CHabXXeHue CTaHKOB UHCTPYMEHTaMu

/1 NHTerpauus co BceMu OnepaLmoHHbIMI CUCTEMaMu

PasHBIMU CKJ/IaflaMM IIEPEBO3KOI1 TPY30B, TOUHO TAKKe MOfePKI-
BaeTcs cuctemoit. Kpome Toro Bbl yripapnsieTe MarasyHaMu UH-
CTPYMEHTOB U CO37jaéTe COOPOUHYIO TOKYMEHTALIMIO, TEM CaMbIM
obecrieunBast Hafé)XKHOe CHaO)KeHNe CTaHKa MHCTPYMEHTaMu. A
4TOO6BI yrpaB/sATh pabounmu MecTamu Tebis mo mranuposanuio
IIPOU3BOJCTBOM ,Bam noTpebyeTcs fOMOMHNTEIbHAS OIS
«CoenuHenme ¢ ceppepoM» 1 «CoelMHeHMe CTPYKTYPHI iepeBa C
ProLeiS».

LieHTp YnpaBneHus — cuHxpoHu3auus ¢ ProLeiS /

Coenunenne 3ajlanHbIX B ProLeiS mapamerpos npouecca
co cTpyKTypoit o6paboTku B LlenTpe YipasneHus u co-
30aHNe OCHOBBI /LA CHa6)KeHI/IH NpeaupuATNA I/IHCpr—
MEHTaMU U 3allaCHbIMU YaCTAMU K HUM.

WHcTpyMeHTbI — norucTnyeckoe ynpaenexue B ProLeiS /

YmpasnieHne u IIONOMHEHNME 3aITaca MHCTPYMEHTOB, a
TaKXKe CBOeBPeMeHHOe yJIOBIeTBOPeHe IToTpebHOCTel
HPOU3BOJICTBA.

YpoBH®

PykoBOACTBO NpeanpuUsTUA
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WHCTpYyMeHTbI — KomnnekTauus B ProLeiS /

Taxoke obecreurBaeTCs aBTOMATHYECKOe yIIPaBIeHue
MHCTPYMEHTaMM: 3alIpOC MHCTPYMEHTa, cOOpKa 1 obMep, a
TaK>XXe Imogavya I/IHCprMeHTa B CTaHOK.

ProLeiS — nnaHmpoBaHue u ynpaBneHue npousBoACTBOM /

PDM
Pyk0BOACTBO NPOKU3BOACTBOM

CAD-noprotoBkKa
pon3BOACTBO

CAD-chopmathbl nepeaayn aaHHbIX

Opranusauus

Cuctema yyéra

ToyHoe nnaHmpoBaHue
YnpasneHue notokamu

lnaHupoBaHme pecypcos

Yro6sr 06bennuuTh Tebis n ProLeiS ¢ mrannposanem
HPOM3BOJICTBA, TPeOYeTCsA yIeCTh MHOXXECTBO HIOAHCOB
¥ Ip1o6PeCTy JOHONHNUTETbHbIE OLLVM J/IA PAa3/IMIHbIX
y4acTkoB ProLeiS: ProLeiS cepsep u knueHT, npensapu-
Te/IbHOE I/IAHMPOBaHNe, TOYHOE I/TAHMPOBAHME, CPAB-
HeHJe MOI[HOCTel, 6yXIa/NTepCKYI0 i YIPaB/IAIOLIYIO
cucrteMbl TUIA SAP, cucteMy yripaBneHusa MHCTPYMEHTa-
MM, CMHXpOHM3anuio ProLeiS, cucremy aBToMaryeckoro
o6Mepa MHCTPYMEHTOB, MHCTPYMEHTA/IbHbIE IIKa(bI I
MHOTO€ JIPyroe.

Cuctembl
YnpaeneHue
3aKaszamm
0Taen 3akynok SAP
pegBaputensHoe
nnaHupoBaHne
byxrantepus
KoHTponb cTommocTen
Cuctema KoHTpons
DNC
Y4&T notpe6HocTeit MES ¢ ProLeiS
MeHemKMEHT 0LIMGOK
AHann3 moLuHocTei
NC-nporpamMmupoBaHue
CANP Tebis

MES-chopmatbl nepeaaymn faHHbIX

llpoBepka KayecTsa



BUBJINOTEKH

brbnuoteku

BbicTpas cBsI3b 3HAHWIN 1 NPOU3BOACTBA

IMonb3oBatenu Tebis ncronpsyoT 61OIMOTEKN ATIsI CUMYIIALIMN
IpoLecca 06pabOTKY Ha CTaHKe 1 3aK/Iaf{bIBAHNY CTAH/JAPTOB
ImpeanpusaTys B mabnonsl. Hekotopsle aciiekTsl Baiuu pabotHukn
CITOCOOHBI PELINTh CAMOCTOSITENIBHO, TI0 APYTUM SKe Ty 4Iile BCEro
3aIIPOCUTD HAIMX ClelnamucToB. ITocie mpaBuIbHO NOATOTOBKM
Tebis BUpTya/IbHBI MUP ITOTHOCTBIO COOTBETCTBYET PeanbHOMY.

Ewé onuu apryment: B NC-11a6710Hax 3a710)K€HO «HOY-Xay»
Baiero npeanpuaATyA, YTO IO3BONAET CTAaHAAPTUSUPOBATD
paboTy 1 aBTOMATU3MpOBaTh porecc NC-nporpaMMipoBaHus.
CospaHHbIE [/ 9TOTO BHEIIHME 6UOIMOTeKN OYAYT HOCTYIHBI

[st Beex pabourx cranyuit Tebis. ITo skenaHuio OHYM MOTYT OBITH
COXpaHeHbI Y Hac Ha cepBepe 1 OYAyT BBIK/IA/[bIBATHCSI BMECTE C
O0GHOB/IEHVSIMU K KaXK/IOI HOBOII BEPCHIL.

TouHO TaK)Xe BO3MOYXHO 3aIUTUTD Bamm 6u61moTeKM OT HECAHK-
IVMOHMPOBAaHHOTO NOCTYyIIa TPETbUX JINII.

BupTtyanbHble CTaHKN /

Cry>kuT [i/Isl OTPa)KeHMs peabHOro mapkKa Baimx craHkoB n po60TOB

B BUPTYaIbHOM Mupe. B criicke KaTa/loXHBIX CTAHKOB IIPAKTUIeCKI
BCerfja MOKHO HailTu uMerommiics y Bac cranok wm po6ort. B mopenax
BUPTYa/IbHBIX CTAHKOB 3a/I0)KeHa He TOTIbKO COOCTBEHHO TeOMeTpHsl, HO 1
TOIOTHUTE/IbHBIE aTPEraThl X OCY, KMHEMATNKA, KOHEUHbIe BBIK/TIOYaTeNN,
IAMHAMMYeCKue apaMeTpbl ocell ¥ IPUBOJIOB, a TAK)Ke MHOTO€ JPYTOe.

/| PykoBomuTesb IPOEKTa MOXET MCIONIb30BATh BUPTYa/IbHbIE CTAHKI
J1A TIpeIBapUTeIbHON IIPOBEPKM Ha BBIIOTHUMOCTD U JUIA pacyéTa
TOYHOTO BpeMeHM 06paboTK.

Bay NC-nporpaMMICTbI MOIYT UCIIO/Ib30BATh BUPTYa/IbHbIE CTAHKI
1A BbIGOpa ycTaHOBa, posepky NC-porpaMM Ha KOHEYHbIe
BBIK/IIOYATeNN, CTOJIKHOBEHISI U 3apes3bl, a TAK)Ke IIepeHoca 06paboTkm
Ha [IPyTOii CTaHOK.

TTocTIpoLIecCcOpbI TAKXKE MCTIONB3YIOT MHOPMALMIO U3 BUPTYaTbHBIX
CTaHKOB /I mponeccupoBanus YII B Heo6xoaMMblil popMmar.
OrnepaTopsl CUMYIMPYIOT IpoLiecc 06paboTKM Cpasy ¢ yIETOM
KMHEMaTUKM CTaHKa.

/

~

/

~

/

~

FOOF

!

X+102.501 Y+55.035 2-10.025
TRAORI (s 501 ves0211 2172005
X-05.591 Y-+66.211 7-172.095

FNO:Q1

TOOL CALL

GO1

Z-172.095

GO1

211 Z-172.095

EGIN PGM

FNO0:Q1

CYCL DEF GOZ
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TexHonornyeckue nakeTbl /

[I/1s1 masmpHeIIelt CTAHAAPTU3ALMN U RBTOMATHU3aLMY IpoLiecca
NC-mporpaMMIpOBaHus HAIIY CIEIMA/IICThI CO3AIT BUPTya/lIbHbIE
6UOIMOTEKM:

/] BubnuoTexy MHCTPYMEHTOB, B KOTOPOI1 3a/I0XKEHbI peanbHble MHCTPY-
MEHTBI C OIIPOGOBAHHBIMY ¥ OIITUMU3UPOBAHHBIMIY ITAPAMETPaMIL
pesanust. JIOMONTHUTETEHO BO3MOKHO TPYIIINPOBAHIE IHCTPYMEHTOB
10 MMEILIMMCSA MarasyHaM Wiy Tabnmiam.

/I Bubnmuorexky NC-11a6710HOB, B KOTOpBbIE 3a/I0)KeHO Baiire mponsBoj-
CTBEHHOE «HOY-Xay» — C MMEIOIVMICS MHCTPYMEHTaMI, OIpo6OoBaH-
HBIMI CTPATeTUAMI U HEOOXOAMMbBIMY IIapaMeTpaMIt pacuéra.

/I Bubnuoteky Tnnosix aneMenToB Feature, B KOTOPOI 3a/105KeHbI ITapa-
MeTpPU3MPOBAHHbIE TEXHONOTMYECKIE 0OBEKTBI, KOTOPbIE aBTOMATI-
YeCK! PACIO3HAOTCSA IIPY UMIIOPTE VIV CKAHUPOBAHNIU TeOMETPUYL U
ABTOMATIYECKM CBsI3aHBI C MabI0HaMy 06paboTKH.

/I Tlentp Ynpasnenus ¢ mabmoHamy 06padoTKM, KOTOPbIE MCIIOMb3YIOTCS
nonb3oBare/imMu At NC-IporpaMMUpOBaHISA CXOXKUX AeTarleit.

MocTnpoueccopbl /

Heo6xonums! st nporeccuposanusi NC-niporpamm B TpebyeMble
(dopmarsl croek. Bee Baum cTaHKy, B 3aBUCHMOCTY OT BUAQ UCIIOMTHEHNS
¥ €70 KOMIUIEKCHOCTH, TPEGYIOT COOTBETCTBYIOLIETO MOCTIIPOLIECCOPA.
OHu MoryT GBITB IIpejHa3HAYEHBI TOIBKO st ppesepoBanus (1Ba
THII2), TOKAPHOJL, /1a3ePHOII, KOMIIEKCHOI 06pabOTKY M/ IS paGOTHL
¢ poboTamu (6ornblite 5 yrpasysieMbIx oceii). VI3 kaTaora CTaHZapTHBIX
HOCTIIPOLIECCOPOB HAIIY COTPYAHUKY CHENAIT MHAUBULYaTbHbIE
MOCTIPOLIECCOPBI TOYHO MO BO3SMOKHOCTY Bareit cToiiku.

Kpené)xHbie 3neMeHTbI

Cry»xar iy 0To6pakeHNsA peanbHOI reOMeTpyH Iy 06paboTKe.
NC-nporpaMMmCTBI 3a/Jal0T MX B KaU€CTBE 3aIIPETHOM FeOMeTPUY Ipu
pacuére TpaexTopuii Takum 06pa3oM 136erarTCsA CTONKHOBEHNUA 1 10~
cnepyomye KoppekTuposku NC-mporpamm.

LLla6noHbl NC-goKyMeHTaLun

/!

LA

ITpennasHayeHsl /1A JOKYMEHTUPOBaHMA BbljaBaeMbix Y11 Ha cTaHKN

B PDF- i XML-dopmarax, Ay mocnefyomeil paceyaTky in
IPOCMOTpa Ha KoMIbloTepe. V3 KaTamora CTaHAapTHBIX Wa6/IOHOB HALIN
COTPYIHUKM CIENAIOT UHAMBUYAIbHYIO JOKYMEHTALMIO COIIACHO Bamum
TpeboBaHMAM. TOUHO TakyKe II0/Ib30BATENN MOTYT CaMJ M3TOTOBUTD TaKue
bopmaTl, M36€KaB TUM JJONIOTHUTETbHBIX CTOMMOCTEI.



®OPMATbI NEPEAAYN AAHHBIX

VDAF
weTaanN X

STE

CREQCATIAVA J T

PARASOLID

CATIA VS

SOLIDWORKS

DXF

dopmatsl nepeaayn aaHHbIX

MpsiMble, HENTPanbHbIe U CNeLuanbHble

thopmartbl

Tebis mpepnaraer Takue ¢popmarsl A BCeX PaCIpOCTPaHEHHBIX Kpowme Toro, Tebis mpejmaraeT u crierann3upoBaHHble GOPMATHI,
CAD-cucrem. 9to peraer Bary npo6iemy, ecnu KIMeHT MeHsieT HaIpyMep s paboThI C JaHHBIMM CKaHMpoBaHus. Habop ommmit
csoto CAIIP. Viurepdericol popmaTa 06ecrednBaOT HaéKHYIO, ¢dbopmaros Ber onpegensiere camu.

ABYCTOPOHHIOIO 1 6€CHPO6H€MHYIO Tnepenavy JaHHbIX.

MpeumylyecTea /

// Wnpokui BbIG6Op hopMaTtoB nepefayn AaHHbIX

// Tipsamble chopmatel ans CAMNP CATIA, NX, Creo, SolidWorks,
Parasolid

// HelrtpanbHble thopmartbl ans JT, VDAIS, VDAFS, STEP, STL n
Apyrux cuctem

// B 3aBucumocTy 0T KoHKpeTHoli CAMNP nepenatoTcs LBeTa
reoMeTpum, a TaKxKe CTPYKTYpa COOPKM, CNOEB 1 (hunbTPOB

/1 B npsimbix hopmaTtax nepeAatoTcst CO3aHHbIE TUMOBbIE ANEMEHTbI
C 3aN10XKEHHO B HNX TEXHONIOMMYECKON UHhopMaLmen

// HamBbicLias HaiEXXHOCTb U TOYHOCTb MpoLecca

Mpsambie hopmaTbl

/!

MMnopT rpacny4ecknx AaHHbIX
((paceTHble Tena n rpaHNyHble KpUBbIE)

MMNopT reomMeTpuYecKux AaHHbIX
(MOBEPXHOCTH, KPUBbIE, BCIOMOraTesibHble
3/IEMEHTDI)

MMnopT CTPYKTYpHOI MHbopMaLmm
(«c60pKa»)

MRopT TEXHONOrMYECKON 1 TEKCTOBOM
MH(opMaLum

IKCMOPT reOMETPUYECKMX AaHHBIX (M0-
BEPXHOCTU, KPUBbIE, BCMIOMOraTeNbHble
3NeMeHTbI) B HeobXxoauMoM opmare

CATIA V4

X

CATIA V5

HeiTpanbHbie hopmaTbl

MMnopT rpadunyecknx faHHbIX ((haceTHble
Tena v rpaHuyHbIe KpUBbIE)

MMNopT reomMeTprYecKuX AaHHbIX
(NOBEPXHOCTH, KPUBbIE, BCIOMOraTesibHble
3/IEMEHTDI)

MMNOpT CTPYKTYPHOIA MHChOpMAaLK
(«cOopKa»)

MIMNOPT TEXHONOTNYECKOIA M TEKCTOBOI
MH(opmaLum

mnopT aceTHbIX Ten

IKCNOPT reOMETPUYECKIUX AAHHBIX
(MoBEPXHOCTW, KPUBbIE, BCMIOMOraTeNbHble
3NIEMEHTbI) B He06X0AMMOM (hopmarte

Wmnopt 2D-reomeTpun

VDAFS

VDAIS

CneuuanbHbie hopmatbl

/!

MnopT cneumanbHbIX opmaTos
lMepeaaya nHgopmaumum no 3NeKTpogam B
topmar Winstat

WmnopT TunoBoii reomeTpum Feature 3
pasnmnyHbix (hOpMaToB nonb3oBarenei

9JKenopT TMNoBoi reomeTpum Feature B
pasnuyHble opmatbl nosib3oBaTenei

MmnopT haceTHbIx Ten

Scan

X

STEP

Winstat

NX

DXF

Feature

Creo

X

STL

SolidWorks

Nastran

X

JT
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Parasolid

X

HPGL

AutoForm



BHELPEHME 60 | 61

L ) Teie Dils Restares Aacid Wodkds hils | sademaiced (npm 2

]

AnES XIPers BNE SIQATFL-OsDAR SA I

- | / i e e, ey WY

o | e — N weasagrarwaliing - Demalnd Tosls ey

NE S s X%

MpbI AB/IsIeMCA HafIEKHBIM IAPTHEPOM B 00TACTH CTPYKTYPUPOBAHMA

" oNTMMM3any NpoueccoB C UCIIO0/Ib30OBAHMEM IPOTPaMMHOTO

obecrieyennsa Tebis. Hamm TexHmdeckue crenmamicTsl IoMoryT Bam

CO371aTh Ha/I&XHYI0 6a3y 1 3a/I0)KUTh OCHOBBI IPABI/IbHO PabOTHI B
HallleM IporpaMMHOM obecredenn. Co3aHHbIe 6MOMMOTEKY OYAY T
_____ OTpakaTb BaIly MHCTPYMEHTDI, CTAHKM, IOCTIIPOLIECCOPDI, KPEeIExX-
HYIO OCHACTKY U IIa6/IOHBI 06pabOTKM - ONVIH B OfMH, KaK B peabHO-
cTu. B Hux OyzieT 3a/10keHbI He TO/IBKO peaTbHbIe MHCTPYMEHTHI, HO
u Banre mpousBojCTBEHHOE «HOY-Xay». 3HaHNUSA OIIEPaTOPOB Kaca-
Te/IbHO TEXHOIOTMYECKIX [TApaMeTPOB TaKXe OYyIyT 3a/10)KEeHbI B 9TI

6MO/MIMOTEeKY U MIAOIOHBI.

ITocne sToro Bamm NC-nporpaMMIUCTbI MOTYT ITOTHOLIEHHO UCIIOTIb-
30BaTh BCe BO3MOXKHOCTM Halleil cucTeMbl. PasymeeTcs, Bce Bamn
OMOMMOTEKM MOTYT OBITD 3aLIMINEHbI OT HECAHKI[MOHMPOBAHHOTO

TOCTYTIa TPETbUX JINII.

Omnnpasicp Ha [TyOOKMe 3HAHNUSA Pa3HOOOPa3HBIX MPON3BOCTBEHHBIX
U KOHCTPYKTOPCKMX T€XHOJIOTMIA, MbI TapaHTUpyeM BaM Makcumab-
HYIO BBITOY ITPY pEIICHNN CTOAIINX II€peN Bamu 3agay Ojd CoO3aaHnA
Moferneit, mpecc-popM, LITAMIIOB 1 U3[eNNi 001ero MaIlnHOCTPO-
eHuA. Kaxplil Takoit IpoeKT 060CHOBBIBAETCS HAIIVIMU COTPY/HN-
KaMI, BHeJIpAeTcsA B Ballle Ipon3BOACTBO U 110 3aBE€PLIEHNIO IIepefia-
érca B ynpasjeHue BamyM coTpyaHukam. A nocne o6ydenus Bamm

COTPYOHMKM CMOTYT IIOTHOCTDIO MCIIO/Ib30BATh IIO/Ty4Y€HHbIC 3HaAHWA.



BHELPEHME

Vcnonb3yiiTe OTeHIMA/ HALLIETO IPOIrPAMMHOTO 0becIiedeHNs
Ha 100%! IIpopaboTariTe COBMECTHO C HAIIVMU KCIEPTAMMI
TEXHOIOI'NN, KOTOPbIE€ ITPMHECYT Bam ycrex.

CtpykTtypuposanue CAD-npouecca

Cnnas KOHCTPYMPOBAHMS 1 NPOU3BOACTBA

Ms1 ontuMusupyem Bain mporieccel, paspa6oTaeM IPUHIMIIBI KOMMYHH-
Kalyy MEX/1y KOHCTPYKTOPCKUM Y I/IAHOBBIM OT/I€/IaMM C [a/IbHeliIel
niepefiaderi TaHHbIX Ha IPOU3BOJCTBO.

ITocre OKOHYaHNUs CTPYKTYpUpOBaHus Baimx nporeccos:
Bawmy NC-nporpaMMucTsl He 6yRyT 6071blie fopabarbiBaTh
[OJTy4eHHble JaHHbIe
Bawum KOHCTPyKTOpa GYAYT IPUMEHSTD CTAHAAPTUSUPOBAHHbIE
CAD-1u1a610Hub1t
BBl MOYKeTe MCII0/IB30BaTh OFVH U TOT JKe IIAG/IOH A5l pasIuYHbIX
3aKa34YMKOB

Omnupasch Ha ONBIT PabOTHI C CAMBIMU Pa3HOOOPA3HBIMM KOHCTPYK-
TOPCKMMM CUCTEMaMM, Mbl 3HA€M, KaK CO31aBaTb KOHCTPYKLMM TAKUM
06pa3oM, 4TOOBI B ja/IbHEIIIIEM Ha IIPOM3BOLCTBE M30EKATh II0Teph,
BBI3BaHHBIX flopaboTkamu. Ec/u HakoIIeHHbIe HAMY 3HAHNUA TIPUMEHNUTD
Ha CTa/[}l KOHCTPYMPOBAHMA U JOKYyMEHTUPOBaHMs, TO Bbl cokparute
(brHaHCOBbIE 1 BpeMeHHbIE 3aTPaThL.

EEU2.501 Y-+55.035 Z- 1N

TRAFOOF

X-95.591 Y+66.211 Z-172.095

BEGIN PGM

FNO:Q1

62 | 63

CrpyktypupoBanue CAM-npouecca

WHTerpauns TeXHONOMi — yMeHbLUEHUe BPEMEHHbIX 3aTpar

Vicnonb3yitte naBectuum B 11O Tebis ¢ MakcuMaIbHOI BBITOFOM /IS
cebs1. 3a 30 /et Mbl ONITUMUBUPOBATN OKOTIO 2.000 TEXHOMTOTMYECKUX I
TIPOM3BO/ICTBEHHBIX IPOLIECCOB Y HAIIMX KaneHToB. Hamm coTpygauku
MIPOaHA/IM3UPYIOT BMecTe ¢ BaMy MMerommiicsa npouecc, ONTUMUSUPYIOT
€ro, pa3paboTaIOT CTPATErMy 1 TaK Ha3bIBaeMble IabIOHbI 06PabOTKIL.
OcHoBHOE BHUMaHMe IPY 3TOM yJe/lAeTCA MaKCHMAa/IbHOI OTfade OT
NC-nporpaMMupoBaHusA 1 3arPy3Ky CTAHKOB, IPUMEHEHV NHCTPYMEH-
TOB M ONITMMM3ALMM TEXHONIOTMYECKMX TpolieccoB. Haum crenmanmcTbl
TpuefyT ¥ MOMOTyT BaM 0CTIYb TIOCTAB/IEHHBIX 11e/lell B CTIOKHBIX
MIPOM3BOJICTBEHHBIX CUTYAIIAX.

MocTnpoueccopbl

YnpasnatoLLme nporpaMmsl ans Bawwmx ctaHkos

MbI paspabaTbiBaeM IIOCTIPOLIECCOPHI C YIETOM BCEX MHVMBUYa/b-
HBIX 0COOeHHOCTel1 Baimx cTaHKOB 1 cToek. [ocTIpoLeccop omKeH
0671aaTh 6OMBIINMI BO3MO>KHOCTSIMH, 4€M IIPOCTOI IIEPEBOJ] FeOMeTPH -
yeckoit nHpopManuu B Tpebyemblit CNC-popmar. IT0 0fiHa U3 IPUUNH,
II0 KOTOPBIM MbI Pa3pabaTbiBaeM MOCTIPOLECCOPDI CAMOCTOATENbHO. Mbl
paccMaTpuBaeM BOIIPOCH! HAJE&KHOCTH M IPETBOPEHNA B XM3Hb Bamux
crienyanbHbIX Tpe6OBaHNMIT, He OTPAHNYNBAACh PAMKAMI CTAH/APTHBIX
pemennit. Hamm nmocrnponeccopbl y4nTHIBAIOT BCe MHANBUYaNbHbIE
0co6eHHOCTH Balmx CTaHKOB 1 CTOEK.

BupTyanbHbie CTaHKM

[pon3BOACTBO Ha paboyem MecTe

TTo >xe/raHMIO MbI TpoU3BefeM o6Mep Barlix cTaHKOB HEIOCPeACTBEHHO
Ha MeCTe: CO BCeMU MMEIOIMMUCA MHCTPYMEHTAaMU, KPeNéXHbIMU
CHUCTeMaMM ¥ OCHACTKoI1. Takue BUPTyanbHble CTAHKM, COOTBETCTBYIOLINE
OZMH K OFHOMY Balmm peasbHBIM CTaHKaM, MOTYT ObITh 3a/jeiiCTBOBA-
HBI HEITOCPEeCTBEeHHO Ha cTafuy NC-IporpaMMupoBaHus, Ipexyie ueM
6yayT cospansl yrpasistomue nporpammsi (YII). Takum 06pasom, TOIbKO
IIPOBepeHHbIe epeMeleHns OyAyT B KOHeYHOM MTOTe IIPe06pa3oBaHbl
noctnponeccopom B NC-kop. C fononHutenbHoit onmyeit «IIposepka

Ha CTOJIKHOBEHNA — CUMYNATOP» Brl meeTe momHbt GyHkumonan. Ox
BKJIIOYaeT B ce6s1 KOHTPO/Ib 3a KOHEYHBIMI BBIK/TIOYATE/ISIMY IIPOBEPKOIL
Ha CTO/IKHOBEHM I BCeX KOMIIOHEHTOB CTaHKa, JIeTa/IlM M OCHACTKY, BCEX
nepeMelieHnit Mexy otienbHpiMu NC-iporpaMMamMy 1 CMEHOI!
MHCTPYMEHTA.

00yyeHue

06yyeHne paboTe B nporpaMmHoM obecrneyeHnm Tebis

3HaHMA - K04 K ycrexy. Ha Hammx xypcax Mbl Hayunm Baimmx coTpyn-
HIIKOB JICIIO/Ib30BATh BECh IIOTEHIVA/I IPOrPAMMHOTO 06ecIede st
Tebis, nHTErpMpOBaTH €TO B IPOU3BOACTBEHHBIE IPOLIECCHI U IOBBICUTH
3¢ eKTUBHOCTD IPUMeHsIeMBIX TeXHOIornit. Halum opyeHTHpOBaHHBIE
Ha ITpaKTUYecKoe IpMMeHeHMe KypChl IPOBOAATCA Kak y Bac Ha mpennpu-
ATUY, TaK U B HAllIMX Y4eOHBIX LieHTpaX. Pacnucanue kypcos Bol HaiinéTe
Ha Halllell MHTepHeT-CTpaHnIe www.tebis.com/training.
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[opnepxka

Ha[eXXHOCTb 1 NoJAepXKa
Ballen exxeaHeBHOW padoThl

ITo Bcem BompocaM TeXHMUECKON MO eP>KKA
BaMm moMoryT Haly CIeluanaucThl — JpyKe-
MI06HO, OBICTPO ¥ C IOTHBIM 3HAHUEM JIefla — 10
TeneOHy, MeKTPOHHOI OYTe VN CUCTeMe
YHaI€HHOTO 0CTYIA. TakyKe BO3MOXKEH BbIe3
HAIIVX CHeIanncToB K Bam Ha nmpepnpusATue.
C IOroBOpOM Ha CepBMCHOE 00CTy)XKIBaHe
KJ/IVIEHT MOTy4aeT BCETa aKTyaabHYI0 BEPCHIO
ITO, Bce 06HOB/IEHSI, KOPPEKTUPOBKY O3
HeoOXOIVMOCTY NNL[eH3VPOBAHMSI HOBBIX
Mopyneit. CoBeTbl ¥ MOACKa3Ky Bbl HaliféTe B

paszgerne www.tebis.com/tips
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Ortpen texundeckoit noanep>xku Tebis orBevaeT 3a 06cmy>KuBaHMe

VI TEXHUIECKYIO ITOAAEPIKKY KIIMIEHTOB 1 obecreynBaer 6€CH€p€-
60]7[Hy}0 pa60Ty VIX TIOBCEIHEBHDIX ITPOLIECCOB.

«[opsyas» nuHUA

Hawwm cneumanuctsl 06s3aTenbHO nomoryT Bam!

Haiun aKcriepThl BCerzja FOTOBBI OTBETHUTD Ha TI00ObIe BOIPOCHI, CBA3aH-
HbI€ C yCTaHOBKOJA, KOHQUIypalyesi ¥ IpuMeHeHeM IIPOrpaMMHOT0
obecreuenns Tebis. Bel MOXkeTe O3BOHUTBCS HAM B OOBIYHBIE YaChI pa-
60TbI. MBI BCeria TOTOBBI OTBETUTD Ha Bamiu Borpocs! 1 oMo4b Bam,
3a/IefICTBYA [/ 9TOTO BCe HEOOXOMMMBIe CPeiCTBa. B paMKax forosopa
Ha TeXHIYeCKoe 00CTy)XnBaHue Bbl MokeTe GeCIUIaTHO [IO/Ib30BAThCS
«ropsAYei» IMHUEIL.

WNHauBupyanbHoe 06CAYXUBAHNE KIMEHTOB

lMomoLLb B peLLeHnn NPaKkTUYECKUX NPON3BOACTBEHHBIX 3a4au

CoTpyaHUKM OT/€Na TEXHNYECKOI MOfIIEP>KKM IIPOKOHCYNBTUPYIOT
Bac nepcoHanmbHO U, TPy HEOOXOAMMOCTH, IPUEKYT HEOCPEACTBEHHO
Ha Bame npepnpusatue. OHM KOMIIETEHTHO OTBETAT Ha Bamm Bormpocsl,
[afyT COBETBI M PeKOMEHMALIMN U OKaXYT BaM MOfiep>kKy 110 mo6bIM
BorpocaM ITO «Tebis». HemocpencTBeHHas moffiepykKa KIMeHTa Ha
MecTe MOKeT OBITh I/TATHON ¥ PACCYNTBIBAETCA B COOTBETCTBUM C
(axkTHMIeCKMMI 3aTpaTaMIL.

JlonrocpoyHoe NapTHEPCTBO

HoBble BO3MOXXHOCTU

Tebis mocTosAHHO CO37aéT HOBbIE MIPOAYKTbI, KOTOPbIE IOMOTAIOT
Bam MonepHU3MPOBATh ¥ YCKOPUTD IIPOM3BOJCTBEHHbIE TIPOLECCHI,
HMOHM3UTD 3aTPAThl ¥ YAYYIIUTDb KauecTBO Mpopykuuu. C JoroBopoMm
Ha CepBUCHOE 00CTy)X1BaHUe K/IMEHT IIOTy4aeT BCEr/a aKTyalIbHYI0
Bepcuio I10, Bce 06HOBIEH s, KOPPEKTNPOBKY He3 Heo6XOAMMOCTI

JINIeH3MPOBAHSI HOBBIX MOfyIIeit. Biaronaps atomy Bol Bcerna Gynere

B mnpepax.

JLipyrue npeumyuiecTaa

bonee 6bicTpas 0KynaemocTb Bawumx nHeecTuLmid. becnnaTtHble 06HOB-
NeHNst U AOCTYN K HOBbIM BO3MOXHOCTSIM MOBbILIAKT NPOLYKTUBHOCTb
paboTbl.

YckopeHnue npouecca paboTbl Bawumx coTpyaHUKOB. Bce HOBble Moaynu,
(yHKUMK 1 cTpaTeruy 6ecnpo6ieMHO MHTETPUPYIOTCS B OKPY)XKEHNE
Tebis.

AKTyanbHoe cocTosiHue Bawuero nporpammHoro o6ecneyenms. Hosble
BEPCUM NOMOratoT 06HOBIATb COCTOSIHME Balliero nporpaMmMHoro
obecneyeHus.
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MoCTOSIHHbIE YNYYLIEHNS CYLLECTBYIOLNX BEPCHii

MBI IOCTOAHHO yIy4IllaeM ¥ COBEPIIEHCTBYeM QYHKIMOHAT 1
B0o3MOXKHOCTH ITO 1 HalV KIMEHTHI BCETia UYT B HOTY CO BpEMEHEM.
Bb1 Beerza 6yzeTe MMeTb TOT Xe (pYHKI[MOHAT, YTO Baum K/IMeHTsI.

OnTumusaums Bawmx mowHocTen. HapéxHas nHterpauus M0 Tebis B
Balwue IT-okpy)XeHne 3KOHOMUT BpeMsi Balmx CUCTEMHbIX afiMUHK-
CTPaTopoB.

W36eraHue nonoNHUTENbHbIX CTOMMOCTENA. [TOKYNKa HOBbIX NULIEH3MIA
He TpebyeTcs. Takum 06pa3om, Bbl MOXETE TOYHEE NOACUMTATb U
CNnaHnMpoBaTb Balum nHBeCTMLMA.



