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Abstract. In this article we will consider issues related to the production of quality products
at a high pace of their production, increase in the quality of manufactured products and re-
duction of manual labor share, as well as reduction of the product cost.

[Tpu IpOEKTUPOBAHUN TEXHOJOTUYECKUX MPOIIECCOB MEXAaHUYECKOW 00pabOTKH AeTanu
B HACTOSIIIIEE BPEMs CEPhE3HOE BHUMAHUE YJIEISETCSl BOMPOCAM, CBSI3aHHBIM C BBIITYCKOM Ka-
YECTBEHHBIX W3JICTUN MPU BBICOKOM TEMIIE MX MPOM3BOJICTBA M ONTHUMAIBHOM CEOECTOMMO-
ctu. Llenb cTaTbu — OCBETUTH METOAbI ITOBBIIICHNS KaUeCTBA M3TOTOBIISIEMBIX M3ACIUNA, OCHO-
BBIBAsICh HA HAYYHBIX JOCTHKEHHSIX B 3TOH cdepe.

3ajada cTaTb — MPUOOPETEHNE CTPATETHH MOJICPHU3AIIMHU TTPOU3BOICTBA, IIEIBI0 KOTO-
pOro SIBJISIETCS MOBBIIICHHE KauyeCcTBa MPOAYKIUU U TEMIIOB MPOU3BOJACTBEHHOIO IIUKJIA, CHU-
JKEHHE Ce0ECTOMMOCTH MPOAYKITHH, a TAKKE COKPAIEHUS JTOJIU PYYHOTO TPY/Ia.

MoaepHuzanys TEXHOJIOTHYECKUX MPOLIECCOB HOCUT KOMIUJIEKCHBIM XapaKTep U OXBa-
THIBAET BCE 3TAlbl MPOU3BOACTBEHHOTO IIUKJIA — OT MPOEKTHOTO K 3KCILTyaTallMOHHOMY. Bce
MEpOTPUSATHSI, HATIPABJICHHBIE Ha TIOBBIIIIEHNE KaueCTBa MPOAYKIIUH, ACIATCA Ha TPU TPYTIIIHI:

1) Ipon3BOACTBEHHO-TEXHUYECKUE: TTOBBIMICHUE TEXHUYECKOW MOJTOTOBKH IMPOU3BO/I-
CTBa, MOJEPHU3ALNUSA WM OOHOBIECHHE MPOU3BOJICTBEHHOH 0a3bl, MCIOJIB30BAHUE TEXHUKO-
YKOHOMUYECKUX OOOCHOBAaHHBIX MAaTEPHAJIOB, YCOBEPIICHCTBOBAHUE TEXHOJIOTHU TPOHU3BOJI-
CTBa, NAJIbHEHIIIEE PaCIIMPEHNE ACCOPTUMEHTA U aTTECTAIUsl KAUECTBA MPOIYKIINH;

2) opraHu3alMOHHBIE: YCOBEPIICHCTBOBAHNUE OpraHU3aluu padoThI, COONMIOACHHUE THC-
IIUTUTHHBI PaOO0THI, MOBBIIICHNE KYJIbTYPBI IPOU3BOCTBA, JalbHEHIIICe pa3BUTHE (HOPM U aB-
TOMATH3alMsl METOJIOB TEXHHUYECKOTO KOHTPOJISI KauecTBa MPOAYKIIMH, MOBBIIIEHUE KBAJIU-
dukanuu Kagpos;

3) PKOHOMHYECKHE: ONTUMHU3AIMS TUIAHUPOBAHUA, IIEHOOOpa30BaHUE, YCUIIEHUE JKO-
HOMUYECKUX CTUMYJIOB.

B nmanHO# cTaThe OyayT 3aTPOHYTHI MPOU3BOJCTBEHHO-TEXHUYECKHUE MEPOIPHUSITHS,
T.K. IMEHHO B HUX BXOJHT 3aKylKa HOBOTO OOOPYAOBaHUS U MOACPHHU3AIMS YK€ UMEIOIIETOCS,
MIEPECMOTP JIEMEHTOB TEXHOJIOTHYECKOTO OCHAITICHUS, BBIOOP KAYECTBEHHOTO CHIPHS U T.I1.

Ot BbIOOpa MPOU3BOJACTBA 3arOTOBKH, YCTAHOBIIEHHS METO/a €€ MOJyYeHHUsS 3aBHCST
00beM nanmpHEnIIe MeXaHUYeCKOH 00pabOTKM M BCE MOCIEIYIONIUE TPYI0BbIe U (PMHAHCO-
BbI€ 3aTpaThl HA TPOU3BOJICTBO JIECTAIH.

UroObl yBENIUYUTh TOYHOCTH OOpabOTKH, 3aKymaroT cTaHku ¢ UIIY (4ucrmoBeiM Mpo-
TPAMMHBIM yTIPABJIICHUEM) YTO MOJOKUTEIHHO BIUSET HA TPYJAOEMKOCTH, UCKITIOUast BIUSHUE
«4eJI0OBEYECKOTo (hakTopay, TaKk Kak oOpabOTKa BBITIOJHSIETCS yKe IO 3apaHee HaImHuCaHHOMN
VII (ympasnsromeid mporpamme). Emé ogauM MeTo10M MOJIEpHU3AINH SBIISIETCS YCTaHOBKA
onTtudeckux JnHeek win UITY mMomymns Ha CTaHKM ¢ PyYHBIM yIPABJICHHEM, UCIIOJIb30BAHKE
SJIEKTPOHHBIX M ONTUYECKUX MEPUTEIBHBIX MHCTPYMEHTOB, UTO TAK)KE OKa3bIBAET IMOJIOKHU-
TEJIBbHOE BIMSHUE HA KAYECTBE BBIITYCKA€MON MPOTYKIIUH.

Cranku ¢ UITY oTianyaroTcs MOBBIMIEHHON TOYHOCTBIO, a TAK)KE MaKCUMAaIbHO HCKIIIO-
YaIOT «YeJIOBEYECKHUI (pakTopy» mpH mporecce 00padoTKH.

IIpenmyiecTBa ncnosib3oBanus cTaHkoB ¢ YIIY saBisrores:

1. Bricokast pOM3BOUTEIBHOCTD.

2. Bricokasi THOKOCTh 000PY/IOBaHHUSI M TOYHOCTh, PaBHASI MPOU3BOJIUTEILHOCTH CTaH-
Ka-aBTOMATa, 4TO M MO3BOJISET pelaTh BONPOC KOMIUIEKCHON aBTOMATHU3allMy €IMHUYHOTIO U
CEepPUITHOTO MPOU3BOJICTBA.
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3. CHmxaeTcst MOTPEOHOCTh B BBHICOKO KBAJH(PHIMPOBAHHBIX pabOuNX-CTAHOYHUKAX, A
MIOJIrOTOBKA MIPOM3BOJICTBA MEPEHOCHUTCS B cpepy MHIKEHEPHOTO TPYAa.

4. Jleranu, N3roTOBJICHHBIE B paMKax OJHOIO TEXHOJIOTMYECKOTO IPOLECCA, SIBISIFOTCS
B3aMIMO3aMEHSEMBIMU B CBSI3U C BHICOKOH TOYHOCTHIO 0OPaOOTKH.

5. Cokpaiarorcst CpoKd MOATOTOBKH MPOU3BOACTBA U BHEIPEHUS HOBON MPOIYKIHMH
Oyaroapsi LEHTPAIU30BaHHOMN 3aIIMCH IPOTPAMM.

6. Cokparaercs mpoA0HKUTENIbHOCTD MPOU3BOJCTBEHHOIO LIUKJIIA.

K muHYycam ke MOXHO OTHECTH BBICOKYIO CTOMMOCTH OOOPYJOBaHHUSI W TOTPEOHOCTH
K BBICOKOM KBaJTM(HUKAIIMU 00CITY KUBAIOLIETO MEPCOHANIA.

3HauUTENBHBIA BKJIaJ BHOCHUT MPAaBUIILHO BHIOpAHHAs TEXHOJIOTMYECKast OCHACTKA, KOTopast
OKa3bIBaeT BIIMSHME HAa MEXaHWYECKYI0 00paboTKy. Vcronb30BaHue MPOYHBIX, JKECTKUX W BHO-
POYCTOMYMBBIX MPUCTIOCOOICHNI TO3BOIMT MOBBICUTH PEKUMBI PE3aHUsl 000PYA0BAHMS.

Takxe crneayeT yJIenuTb BHHUMaHUE KOHTPOJIBHO-U3MEPUTENBHO TEXHOJIOTMUYECKON
ocHacTke. Ha maHHBII MOMEHT CyIIECTBYIOT MHOTOYHCIICHHBIE CTIOCOOBI KOHTPOJISI KayecTBa
n3nenuid. K TakuMm cpeacTBaM MOXHO OTHECTH INTAHTE€HUHCTPYMEHTBI, MUKPOMETPBI, UH/IH-
KaTOpBl YaCOBOTO TUIIA, a TAKXKe KaJIMOPBI, MEPhI U T.I. JJaHHbIE HHCTPYMEHTBI XOPOIIIO 3ape-
KOMEH/I0BaJIM ce0sl, HO AT MHCTPYMEHTHI HE MO3BOJIAIOT MPOBEPUTH M3JEIUS C TOUHOCTHIO
JI0 JIECATHIX MUKPOH M MPU TaKOW HEOOXOJUMOCTH MPpUXOAUTCs ucnonb3oBaTh KM/ (koHIe-
BbI€ MEpHI JUIMHHBI, IUTUTKHA lorancoHa). A 3To 3HAa4MT, YTO B Cllyyae HEOOXOJUMOCTH B JI0-
MOJIHUTEJIBHOM KOHTPOJIE MpeJiaraeTcs MCIOJIb30BaHNE PACHIMPEHHBIH NEepeueHb KOHTPOJI,
YTO HETaTUBHO BJIMSET HA BPEMsI IPOU3BOICTBEHHOIO LIUKJIA.

B HacTosiiiee BpeMs OJHUM M3 PELICHUH MOCTaBIEHHON MpOOJIEeMbI SIBISETCS 3aKylKa
ONTUYECKUX U3MEPHUTENBHBIX CUCTEM, HEKOTOPbIE MOAU(PUKALMU KOTOPBIX MO3BOJSIOT MPO-
M3BOJUTH MOJHOLEHHOE 3D ckaHMpOBaHUE AETalNEl ¢ MUKPOHHOM TOUYHOCTBIO B aBTOMaTH4E-
CKOM pekuMe 0e3 yJacTus ueloBeKa, pe3yJbTaT CKAHMPOBAHUS MepeIaeTcsl Ha TOIKIIOUEH-
Hoit PC ycTpolicTBo, I/ie 0ToOpaxaroTcsi BCe mapaMeTpbl H3MEPUMOT0 U3/EIIHS.

IToBbILIEHHE TOYHOCTH M3rOTaBIMBAEMbIX M3JENUI Hapsay C ONTUMM3ALUEN Ipoiecca
KOHTPOJISI TPOAYKIMH MOJIOKUTEIBHO CKaXKETCs Ha KaYeCTBE M 00bEME BBIITYCKAEMbIX U3JIETHH.

Takxke BO3MOXKHa YCTAaHOBKAa aBTOMATH3MPOBAHHBIX KOHTPOJUPYIOUIUX YCTPOMCTB
Ha ocHoe UITY. Hogeliimumu pa3paboTkamu B JaHHOU cdepe ABISITCS CUCTEMBI POOOTH3H-
POBaHHOI'O CKAaHUPOBAHMS U3/IETIHI.

YHUKaTBbHOCTD CUCTEMBI B TOM, YTO pOOOT YIIpaBIISIET CKAHEPOM, KOTOPbIN BKIIIOUAETCS
U BBIKJIIIOYAETCsS IO 3aJaHHOM mporpamme, 0e3 ydacTHsl deloBeka. ABTOMaTH3MpPOBAHHAs
CKaHMPYIOIasi CUCTEMA rapaHTUPYET BBHICOKYIO TOUHOCTh U3MepeHuit (110 30 MKM), TO3BOJISIET
3HAYUTENIBHO TMOBBICUTh aBTOMATH3alMI0 M3MEpPEHHM M oOecneuuTh BBISBICHHME Opaka Ha
pPaHHMX CTaAUSAX MPOU3BOJCTBA.

OnHOBpEeMEHHOE MOBBIIIEHNE TOYHOCTH, a TAKXKE CKOPOCTH MPOIiEcca KOHTPOJIS 1103BO-
JSIET YBEJIMYUTH KOJIMUYECTBO MPOBEPSEMBIX U3/enuil B maptuu. Kpome Toro, Takas TeXHOJI0-
I'Msl IO3BOJISIET BECTH KOHTPOJIb M3JIENIUN MEXAY ONepalusMu, T.K. YCTAaHOBJIEHHas B 000py-
noBaHuM [IY nmpocunThIBaeT XapaKTEPUCTHKHU IOJYyYaeMOM JIeTalu Ha BCEX CTaJUAX IPOU3-
BO/ICTBA. Bce 3TO MOI0KUTENBbHO BIAUSET Ha BhISIBICHHE Opaka Ha IPOU3BOJCTBE, a TAKXkKe Ha
TPYZAOEMKOCTb IIEPCOHAJIA.

MuHyCbI JaHHOM CUCTEMBI CX0’KH C MUHYCaMHU aBTOMaTU3UPOBAaHHBIX CTAHKOB, & IMEHHO:

1) I[TorpebHOCTH B KBaTU(PUIMPOBAHHOM 00CITYKHBAIOILIEM IIEPCOHAIE.

2) UyBCTBUTENBHOCTH K BHELIHUM (hakTOpaM (T.€. BIKHOCTb U 3aIlbUICHHOCTb BO3AYXa U T.11.).

3) Bricokast crouMOCTh 000PY/JOBaHUSI.

3akmoyenue. Onupasch Ha BBIICTIEPEUHCICHHBIE CITOCOOBI, MBI ITOJyYUM TPOHU3BO/I-
CTBO ¢ MMHHMMAJIBHBIM yYacTHEM YEJIOBEKA B MPOLIECCE M3TOTOBJICHUS U3IENHS C BBICOKUM
Ka4eCTBOM BBIITyCcKaeMOi nmpoaykiuu. OQHaKo HE00X0AUMO IIOMHHUT O BBICOKOW CTOMMOCTH
BHEJJPEHUS 3THUX CIIOCOOOB, TaK KakK B TEKYLIUX peaHsX 3TO JOBOJBHO TPYAHO. DTO 3HAUMT,
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YTO MOJICPHU3ALMIO HEOOXOJMMO IMPOU3BOAMUTH IMOATAMHO, YTOOBI 0OecnednuTh Tpedyemoe
Ka4ecTBO Ha ONPEAETICHHBIX ATaNax MPONU3BOJICTBEHHOTO MpOIlecca.
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Abstract. In this article we consider modern systems of numerical control of metalworking
equipment. Nowadays, the use of man as a key element of the machine control system more
often represents increased productivity. The program of this element is set on the program
carriers. The main CNC programming language for equipment is described by ISO 6983 doc-
ument of the International Standards Committee and is called "G-code".

3amada MccieI0BaHM: MOJyYeHHE JaHHBIX MPU M3YYCHHH Ipoliecca paboThl Ha CTaH-
KaxX C YUCJIOBBIM IIPOTPaAMMHBIM YIIPABICHUEM.

OOBEKT uccenoBanus: padboune NpeIIpHsTHs, a IPEIMET UCCIEIOBAHUS — COBPEMEHHbIC
CHCTEMBI UUCIIOBOT'O IIPOrPaMMHOI0 00€eCIIEUeHUs] METAIII000padaTHIBAIOIIETO 000PYA0BAHUSL.

Ilenbto uccienoBaHUs SBISETCS YCOBEPIIEHCTBOBAHUE KOHTPOJIMPYEMOCTH IpolEecca
U3rOTOBJICHHSI HA CTAHKAX C YHCJIOBBIM NIPOrPaMMHBIM yIIpaBlIeHUEM, Onarojapsi paccMoTpe-
HUIO coBpeMeHHbIX cucteM UITY. Kaxaplil cienuanuct B OTpaciu MalIMHOCTPOEHUS 00s13aH
IIOHUMATh, YTO JACT MPOU3BOACTBY IPUMEHEHHE TAKUX BBICOKOTEXHOJIOTMYECKUX YCTAHOBOK.
TexHonory HE0OOXOAMMO BJIaJIEeTh CBEACHUSMH O TPUHIIMIIAX OPTaHU3AINH, IPOrPaMMHUpPOBa-
HUS ¥ NIPOBEICHUS TEXHOJIOTMUYECKUX onepanuid Ha craHkax ¢ YIIY, 4Tto B KOHEYHOM uTOre
OTpakaeTcs Ha MPUHAICKHOCTH BBIITYCKaeMOH MPOIYKIMH U HaJa)KEHHOCTH BCEH paboTHI.

JlaHHO€E MccreloBaHUe SBISIETCA aKTyallbHBIM OJslarofapsi NpeuMyILIecTBaM YHCIOBOTO
IPOTPaMMHOTO YTIPaBJIEHUS] CTAaHKaMH B MPO(ECCHOHATBHON JESITEeNbHOCTH TEXHOJOra Ma-
muHOCTpouTens. [IpuMeHeHne 31eKTPOHUKHY B KauecTBe JI€HCTBEHHOrO cI1oco0a ynpaBiIeHUs
IPOM3BOJICTBEHHBIMH YCTAHOBKAMH TO3BOJIMJIO OOJBIIEH YacThiO MOBBICUTH Ka4€CTBO HM3TO-
TaBJIMBAEMOU MPOAYKIHH, B 3HAYUTECIBHON CTENEHW CHU3UTH TPaThl IPU MACCOBOM IIPOM3-
BOJICTBE, @ TaKXe€ OLIYTUTh 3HAUUTENbHBIA MpUpocT 3PdekTuBHOCTh Tpyaa. IlosTomy oco-
OEHHOCTBIO HBIHEIIHETO MyTH Pa3BUTHS MAIIMHOCTPOEHHUSI SIBJII€TCS AKTYaJIbHOCTb U PacIpo-
CTPaHEHHUE CTAHKOB C YMCJIOBBIM ITPOIrPaMMHBIM YIIPABIECHUEM.

OTnnuuTenbHas 0COOCHHOCTh ATOM BapHaluu 000PYAOBaHMS 3aKJII0YAETCS B XOJ€ UH-
CTPYMEHTa OTHOCUTEJILHO 00pabaThIiBa€MOil 3arOTOBKH, KOTOPBIN 3apaHee MpOorpaMMHUpyeTcs
U 3aIMChIBAETCS B UUCIOBOU opMe.

B Hame BpeMsi IpUMEHEHHNE YEI0BEKa KaK KJIFOUEBOT0 JIEMEHTA CUCTEMBI YIIPABICHUS
CTaHKOM BC€ OOJbIlIe TPEMSATCTBYET MOBBIIIEHUIO NMPOU3BOAUTENBHOCTH. [loaTOMYy, Haib-
Heimee (GopMUpOBaHWE METAII000padaTHIBAIOIIMX CTAHKOB TECHO CBSI3aHO C pa3paboTKoOU
BbICOKO?()(DEKTUBHBIX CTAHKOB-aBTOMATOB U MOJIyaBTOMATOB. [IporpamMmma KOHTpOJIS TAKUMHU
CTaHKaMHU 33/1a€TCSl Ha MpPOrpaMMOHOcHTeNe. J|eHCTBYIOUIMIA UK Takoro o0OpyIOBaHUS
B IMOJTHOW Mepe aBToMmaru3upoBaH. CienoBaTenbHO, OJMH CTAHOK WM Jake o0padaTbhIBaro-
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