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AHHOTaIIHSI: Oran MNPOCKTUPOBAHUA TCXHOJOIMYCCKHUX IIPOLCCCOB
06pa6OTKI/I ,IleTaJIeﬁ ABJIACTCA HeTpHBHaHBHOﬁ 3a11aqel?1, U TEXHOJOT
CTAJIKUBAETCA CO 3HAYUTEIbHBIMU TPYIHOCTSMU NPH BHIOOpPE HAMIYYILIErO
pemierusi. C 1enbl0 YaCTUYHOTO CHATHS HArpy3kM C TEXHOJIOra mpu BbIOOpE
AJIbTCPHATHUB AKTYyaJIbHO IMPUMCHCHHUC HHTGJ’IJ’IGKTyEU'IBHOﬁ CUCTCMbI
IMPOCKTUPOBAHUA TCXHOJOIMYCCKUX IIPOHCCCOB. OnroJsornueckas MOACIb
MMpCaACTaBICHUA I/IH(I)OpMaIJ;I/II/I 0 TCXHOJOIMYCCKOM IIPOLECCCC OIIUCBhIBACTCA C
IIOMOIIBKO anI/I6YTI/IBHI>IX Fpa(l)OB, YTO IIO3BOJIACT OCYHICCTBJIATL aHAJINU3
(GbopMBI U MPOCTPAHCTBEHHBIX OTHOLIEHUN MEXKIY CTPYKTYPHBIMH 3JIEMEHTAMHU
O0OBEKTOB, COKpallaeT o00JIaCTh HHTEPIPETAIMH TOHATAH W KOJMYECTBO
MHTEPHPETUPYIOINX (PYHKIUH.

Abstract: The design stage of technological processes for machining parts
is a non-trivial task, and the technologist faces considerable difficulties in
choosing the best solution. In order to partially relieve the technologist when
selecting alternatives, it is important to use an intelligent system for designing
technological processes. The ontological model of representation of information

about the technological process is described using attribute graphs, which allows



analyzing the form and spatial relationships between the structural elements of
objects, reduces the scope of interpretation of concepts and the number of
interpretive functions.
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aTpUOyTUBHBIE rpadsml, WHTEJUICKTyaJIbHAS cucreMa IIOCTPOCHUSA
TCXHOJOTHMYCCKHUX IIPOLCCCOB, TCXHOJOIMYCCKOC PCIICHUC, OITHUMAJIBHOC
TCXHOJIOTMYCCKOC PCUHICHHC.
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CI10°KHBIE TEXHOJIOTMYECKHE CHUCTEMBI SBJISIOTCS HEOTHEMIIEMOM YaCTHIO
MalIMHOCTPOUTCIIBHBIX IIPOU3BOJACTB. B HACTOAIICC BPEMA OoJiplIasl 4acTh
9TalioB XHU3HCHHOT'O IHUKJIa I/I3I[CJII/II>1 n Cuctem 10 €ro cCo3JaHUur
ABTOMATHU3HUpPOBaHA, HO IIOJIHOCTBIO HCKIIOYHUTH YCJIOBCKA H3 IIPOHCCCa
MIPUHATHS PELICHUN IPAKTUYECKU HEBO3MOXKHO.

Oran IMPOCKTUPOBAHUA TCXHOJOTHMYCCKUX ITPOLCCCOB O6pa6OTKI/I ,Z[eTaJIeﬁ
ABJSICTCS ~ HETPUBHAJIBHOW  3a/Ja4€il, M TEXHOJOT  CTaJIKUBAETCd  CO
3HAYUTEIBHBIMU TPYIHOCTSIMU MPU BHIOOpE HAWIYy4IIero pernieHus. B cBs3u c
HEIMPEPHIBHO HApacTalomuM OOBEMOM JIaHHBIX TP BBHIOOpE abTEPHATUB
Oo4uycBHUAHA HGO6XOI[I/IMOCTL MOI[CJ'I@I71 N MCTOAOB HMCKYCCTBCHHOI'O HMHTCJIIICKTA
npu oOpabotke uHpopManuu. C IENbI0 YaCTUYHOTO CHATUS HArpy3Kd C
TCXHOJIOTa IpH BBI60pC AJIbTCPHATHUB AKTyaJIbHO IMPUMCHCHUC
HHT@HH@KTyaHBHOﬁ CHUCTCEMBI ITPOCKTUPOBAHNA TCXHOJOTHICCKHUX IIPOLCCCOB.

B naHHOM cTarhe npemyiara€Tcsi OHTOJOTrMYECKass MOJEb MPEICTABICHUS
I/IH(l)OpMaI_II/II/I 0 TCEXHOJOTHYCCKOM IPOHOECCE, KOTOpasd OIMCBIBACTCA C
IIOMOILIBKO anI/I6YTI/IBHBIX Fpa(I)OB, YTO TIIO3BOJEICT OCYIICCTBIIATL aHAJIN3
(GbOopMBI U POCTPAHCTBEHHBIX OTHOIICHUN MEXIY CTPYKTYPHBIMH JIEMEHTAMHU
OOBEKTOB, COKpallaer o00JIacThb WHTEPOPETALMH TOHATUA U KOJIUYECTBO

WHTEPIPETUPYIOMTNX (PYHKITUH.



TexHOJIOrn4eckoe  NPOEKTHOE  PEIICHHE  COCTOMT W3  ONKMCAHUs
TEXHOJOTHUYECKUX OOBEKTOB M WX B3aUMOJICHCTBUH, KOTOpHIE 00ECNEYMBAIOT
3aJJaHHOE KayecTBO 00pabaThiBaeMOW MOBEPXHOCTH, COOTBETCTBYIOLIEH
(bUKCHPOBAaHHOMY MHOECTBY YCIOBUH (HYHKIIMOHUPOBAHUS TEXHOJIOTUYECKOTO
o0bekTa. OOBEKTaMU NPOEKTUPOBAHUS BBICTYNAIOT I'€OMETPUUYECKUE MOJIEIH
oOpabaTeiBaeMbIX JeTasield. OObEKTaMU TEXHOJIOTMUYECKUX MPOEKTHBIX PELIECHUI
BBICTYTIAIOT TEXHOJOTMYECKHE MPOLECCHl U UX 3J€MEHThl. OOBEKT MPOEKTHOIO
TEXHOJIOTHYECKOIO0 PEIICHWsT HOCUT MHOTO3TAIHBIA W MHOTIOBAPHUAHTHBIN
XapakTep paccMaTpPUBAaEMOI0 Mpolecca M B OOIIEM CIy4ae €ro MOKHO

IPEACTaBUTH CIEIYIOUIUM 00pa3oM:

TR=<H,F,S,Z> (1),

rae H - MHOXKeCTBO XapakTepUCTUK OOBEKTa MPOESKTUPOBAHUS, ONPEIEIISIOMINX
€ro B3aMMOJEICTBUE C BHEIIHEH cpeaol; F - MHOxkecTBO (pyHKIMII 00beKTa
IPOEKTUPOBAHUA;, S - CTPYKTypa OOBEKTa MPOECKTHUPOBAHUS; Z- MHOXXECTBO
napameTpoB 00bEKTa MPOEKTUPOBAHUS.

Metoauka QOpMUpPOBaHUS TEXHOJOTMYECKOTO IIpolecca, Hapsay ¢
pa3paboOTKO ero coAepkaHHs W pacyeToM IapaMeTpoB OOecleuynBaeT
MOJIy4YeHHE 3aKOHUYEHHOTO KOMIUIEKCAa MTOTOBBIX [OKa3aTeNel Kaxaoro
BapHaHTa €ro BBINIOJHEHUS,, HEOOXOAUMOro Uil OOBEKTUBHON CpaBHUTEIBLHOM
OLICHKU 3(P(HEKTUBHOCTH BCEX aJbTEPHATHBHBIX BAPUAHTOB €0 peaju3alllH U
oTOOpa ONTHUMAJIBLHOTO BapuaHTa. [IpOEKTHOE TEXHOJIOTMYECKOE pEIICHUE
IIPEICTABIICHO B BUJE MOJIENN, KOTOPAsl ONMUCHIBAETCS] TUIIOBBIMU 3JIEMEHTAMH U
CBA3sIMU  (MH(GOPMALIMOHHBIMHU, MPOCTPAHCTBEHHBIMH, BpPEMEHHBIMU) UX
coeauHsommmu [1].

[IpoeKTHOE  TEXHOJIOTMUECKOE PEIIEHHE COCTOMT M3  MHOYKECTBa
XapaKTEPUCTHK, TOJYYaeMbIX TOCPEICTBOM  B3aUMOJEUCTBUS  OOBEKTOB

IMPOCKTUPOBaHMA, HAIIPABJICHHBIX HA PCHICHHUC YaCTHBIX IIPOCKTHLIX 3aaa4.



Kaxpiii OOBEKT MPOEKTHOTO TEXHOJOTUYECKOTO pelieHus obiagaer

CBOMM  yHUK&JIbHBIM  HAOOpOM  XapakTepucTuK. Hampumep, BbIOOp
METaJUIOPEXYIIEro 000pyI0BaHus Oy/IeT MPOUCXOJAUTh HA OCHOBAHWU aHAJU3a
M COINOCTAaBJICHUSI MATPUIl TEXHOJIOTMYECKHX BO3MOYKHOCTEH CTAHKOB,
MaKCHUMAaJIbHOTO JIUaMeTpa MHCTPYMEHTA U pa3Mepa paboueit 00JacTu CTaHKOB
U TI0JIpa3yMeBaTh MOCIENOBATEIbHBIC NEUCTBUS, CBSI3aHHBIE C 3TUM, BBIOOD
PEXKYLIEr0 HHCTPYMEHTA NPOUCXOIUT HA OCHOBAHUH AHAIN3A U COMOCTABJICHUS
MaTpUll, CBSI3aHHBIX C ONPEAECICHUEM TIPYIIbl, TUMA, HANMEHOBAHHS, MapKH
MHCTPYMEHTA, PEAIU3YEMOT0 TEXHOJIOTUYECKOTO METO/a, KOHCTPYKTHBHOM
CXEMBI, PU3UKO — MEXaHUYECKUX CBOMCTB MaTEPUAIIOB PEKYIIUX U MOCATOYHBIX
otrBepctuid. {151 BeIOOpa npucnocobiieHns HEOOXOIUM aHAIN3 U COTIOCTABIICHUE
MAaTpHl, CBS3aHHBIX C HAMMEHOBAaHHEM OIEpald, MOJEIBIO CTaHKa, KOJAa
CXEMbl YCTAaHOBKH, Ta0apUTHBIX Pa3MepOB MPUCTIOCOOIECHUMN, CUIIBI U BPEMEHU
3aKpEIUICHUS U T.JI.
[louck aJbTEpPHATUBHOIO pELICHUS CPEAd B3aMMOCBSI3aHHBIX OOBEKTOB
CIIOHOM CTPYKTYpPbhl OCYIIECTBISECTCS IO COMOCTABJICHUIO aTPUOYTHBHBIX
rpadoB, aBTOMAaTUYECKH TTOPOKIAIOIINX CBOU MOJJEPEBbs MTOUCKa (PUCYHOK 1).
dopMUpPOBaHUE ONTHUMAIBHOIO TEXHOJOTUYECKOIO0 PELUICHUS MPOUCXOINT
IIyTEM COITOCTABJIEHUS] BXOJHBIX W BBIXOJHBIX NApaMETPOB, COIACPIKAIIMXCS B
MaTpUIlaX AJIbTEPHATUB B3aMMOCBS3aHHBIX MEXIY COOOM MPOEKTHBIX MOYJICH
CHUCTEMBI.

Maremarnuecku MTOMCK aJbTEPHATUBHOTO pelieHus cpenu
B3aMMOCBSI3aHHBIX OOBEKTOB CJIOXKHOW CTPYKTYPhl MOXKHO TIPEACTaBUTH
CIeNyIoNMM 00pa3oM, TIpPUMEHSsE TEOpHi0 MHOXecTB: mycth HWC —
UHTEIDIEKTyanbHass  cucrema, MC — wMomynmu  cucremsl, TRtm -
TEXHOJIOTUUECKHE  pelieHUusT Moayist  (QOpMUPOBAHUS  TEXHOJOTHYECKUX
npoiieccoB, TRpu — TEXHOJOTHMYECKUE PEIIeHUsS MOAYJS BbIOOpa PEXKYIIETO
HHCTpyMeHTa, TRm — TeXHOJNOrMYecKHe pelieHus MOAYJs  BbIOOpa

npucnocoonenns. Paccmorpum  HexkoTopoe MHOxkectBo MC u  cucremy



MHOkecTB MC= {M1,..Mn}. Cucrema mHoxxecTB MC Ha3bIiBaeTcs pa3oueHnem

MHOXKECTBA I/IC, CCJIM OHa YAOBJICTBOPACT CICAYIOIINUM YCIIOBUAM:

CTaHOK UHCTpyMeHT
3 FCt=(C11,C72,.....CTN FUHC=(U1,U2,..UN)
A
r
(0]
T
o)
B Mpucnoco6nexne
K FMp=(NPL,MP2,....NPN)
A

V4

oCOoOr»-4mhQ

OnTumanbHoOe TeXHONornyeckoe pelieHue
TROnT=(TRONT1,TRONT2,.. TRONTN)

=

Pucynok 1. B3anmoneiictere Moyiel CHCTEMBI

N

1. JIroboe wMuHOXkectBO TRt w3 MC sBiasgercs DOIMHOXKECTBOM

mHoxkectBa UC VTRTHEMC: TRTEMC,;
2. Jlrobsle gaBa wmHOkectBa TRtm w  TRpu  u3

HEIEePECCKAOIMMHUCS

(@)

MC gBasgroTcs

VTRTmEMC,VTRpuEMC: TRTHZTRpU—TRTOINTRpU=0 (3)

3. O0benuHEHNE BCEX MHOXKECTB, BXOIAIINX B pa3OHcHUE,

MHOXecTtBo MC U MC =HUC

TRTo Emc

(4)

JacT

rie UC — wuntemnektyanbHas cuctemMa, MC — momaynu cucteMsl, TRTo -

TEXHOJIOTUYECKHE pEelIeHus MOIyssd  (popMupoBaHUsS

TCXHOJIOTHYCCKUX

npoiieccoB, TRpu — TEXHOJOTHMYECKUE PEIIeHUsS MOMAYJS BbIOOpa PEXKYIIETo

HHCTPYMCHTA.



[TonsiTue pa3OueHne MHOKECTB TECHO CBSA3aHO C MOHSATHEM HKBHUBAJICHTHOCTH.
[Iyctb TRpu — TEXHONOTMYECKHE PEIICHUS MOJIYJSI BbIOOpa PEXYIIEro
UHCTPYMEHTa — MHOXECTBO, Ha KOTOPOM  OIPENEIECHO  OTHOIICHHE
SKBUBAJIEHTHOCTH. Hanpumep, TRpr — MHOKECTBO TEXHOJIOTHUYECKUX PEILICHUAN
BbIOOpA PEXYIIET0 MHCTPYMEHTA, a OTHOIIEHUEM JKBHUBAJIEHTHOCTHU SIBIISETCS
OTHOIIEHWE «OBITh B OAHOW rpymme». [loAMHOXKECTBO  3JIEMEHTOB,
DKBUBAJICHTHBIX HEKOTOPOMY »3JeMeHTy pu € TRpu, HazoBeM Kiaccom
HKBUBAJIEHTHOCTU. Tak, rpymnmna, B KOTOPYIO BXOJUT 3JIEMEHT pH, OyAET KJ1accoM
SKBUBAJICHTHOCTH, SKBUBaJIEeHTHOMY TRpwu.

IIycte TR — HEKOTOpOE MHOXKECTBO TEXHOJOTMYECKUX PEIICHUMN.
O6o03Haunm uepe3 {TRETRpu} MHOXKECTBO KIACCOB SKBUBAJICHTHOCTH JIJIS
MHOXkecTBa TRpu. OueBuaHO, dYTO BCE DJIEMEHTHI OJHOIO  KJacca
HKBUBAJICHTHOCTU SKBUBAJIEHTHBI MEXIY COOOH (CBOMCTBO TPaH3UTHBHOCTH) U
BCSAKHI 351eMeHT pu € TRpH, MOXKET HaXOAUTHCS B OAHOM U TOJIBKO B OJIHOM
kiacce. Ho B TakoMm ciydyae TRpu sBisieTcs 00beJUHEHUEM HEMEePECeKaOIMUXCs
MHOXkecTB TR, Tak urto mosHas cuctema kiaccoB {TRETRpu} sBugercs
pazouenueM wMHoxkectBa TRpu. Takum o0pa3om, KaxXIoOMy OTHOILIEHHUIO
DKBUBAJICHTHOCTH Ha MHOXecTBe TR COOTBETCTByeT HEKOTOpoe pa3OHeHHE
MHOXkecTBa TR Ha knaccel TRpw.

B MHTEINIEKTYyaJIbHOW CHCTEME MOCTPOEHHUsI TEXHOJIOTUYECKUX MPOLECCOB
IIPOEKTUPOBAHKE TEXHOJIOTUYECKOT O mporecca OCYILECTBIISIETCS
aBTOMATHYECKHU. TE€XHOJIOTY OTBOAUTCS POJIb IKCIIEPTA, KOTOPBIM KOPPEKTUPYET
NOKa3aTelM TEXHOJOIMYECKOro Ipolecca B COOTBETCTBUU C MOTPEOHOCTSIMU
npousBoacTBa.  IIpy  NpOEKTUpPOBaHMM  TEXHOJIOTMYECKOTO  Ipolecca
napajuiesIbHO aBTOMATHYECKHU pemarorcs 3a/1a4n dbopmHpoBaHus
JIbTEPHATUBHBIX TEXHOJIOTMYECKUX PEIICHUN:

eMOIyJsE (OPMHPOBAHUS TEXHOJOTUYECKUX MPOIECCOB, PE3YJIbTATOM
paboThl KOTOPOTro 0OECIEUNBAETCS MPUBA3KA METAIIIOPEKYILET0 000PYAOBaHUS
K TEXHOJIOTUYECKUM METOAaM OOpabOTKM TMOBEPXHOCTEW MAETaliH, C y4eTOM

MaKCUMAaJIbHOTO JIMaMeTpa MHCTPYMEHTa U pa3Mepa paboueld 00JacTU CTaHKa
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KOTOpasi MPEJCTABIISETCA B BUJE KOHEYHOTO aTpuOyTHUBHOTO Tpada ¢ Habopom
KaueCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHK 00BEKTA MPOCKTUPOBAHUS;

eMOJYJII BBIOOpA PEXKYIIEro HHCTPYMEHTa. BpIiOOp THIIa pexXyIero
WHCTPYMEHTA 3aBUCHUT OT pe3yjabTaTa (OPMHPOBAHUS TEXHOJOTHYECKOTO
pereHust Moyt (opMUPOBAHUS TEXHOJIOTHYECKUX TPOIECCOB M 3aBUCHUT OT
TEXHOJIOTHYECKOT0 MeEToJa O0OpabdOTKH, CBSA3aHHOTO C TPYIIOWH, THIIOM,
HAaWMEHOBAaHUEM, MAapKOW WMHCTPYMEHTA, pPEaTM3yeMOr0 TEXHOJOTHUECKOTO
METO0/1a, KOHCTPYKTUBHOM CXEMBbI, (PH3NKO — MEXaHMUECKNX CBOWCTB MaTepuaia
PEeXKYIIMX W  TOCQJAOYHBIX OTBEPCTHM, a TaKXke KayeCTBEHHBIX U
KOJIMYECTBEHHBIX aTpHOYTOB 00BEKTA MTPOCKTUPOBAHHSI;

eMOJIyJIsl BbIOOpa TIpHUCIIOCOOJICHHS. BpiOOp THIIa MPUCIIOCOOJICHUS
3aBUCUT OT pe3yjbTaTa (OPMUPOBAHUS TEXHOJIOTHYECKOTO PEHICHUS MOJIYJIS
(bOpMHUPOBAaHUS TEXHOJOTHYECKUX IPOIECCOB M 3aBHCHUT OT HAWMEHOBAaHUS
orepary, MOJEIN CTaHKa, KOjJa CXEMbl YCTAaHOBKH, ra0apUTHBIX pa3MEpOB
MIPUCITOCOOJICHUH, CHUJIBI M1 BPEMEHH 3aKPEIICHUS U T.J., a TAKKEe KaueCTBEHHBIX
Y KOJIMYECTBCHHBIX aTPUOyTOB 00BEKTA TPOCKTUPOBAHMUS.

Co3nanue  MHTEUICKTyallbHOM  MOJANSPKKH TPH  TPOCKTUPOBAHUHU
TEXHOJIOTMYECKNX TIPOIECCOB B BHJEC AaBTOMATHYCCKH C(HOPMHUPOBAHHBIX
TEXHOJIOTUYECKUX PEIIeHUH, HauYnHaeTCsl ¢ co3laHus ciopaps (tadnuma 1). B
cloBape MOHSTHS, CBSA3aHHBIE C IMPOIIECCOM MPOEKTUPOBAHUS OJHO3HAYHO
uHTepnpeTupoBanbl. OHTOJOTHYECKA MOJENh CTPOUTCS IS TOTO, YTOOBI
HaWTU oOlee B3aUMOJEHCTBUE dYepe3 (YHKIMKM WHTEPHpPETaAllud TeHEpaINH
DK3EMIUIIPOB BCEX BXOMAIIUX PEIICHWH IS pacdeTa BCEX BXOJAIIUX
aTpuOyToB. DYHKIIMM WHTEPHIpETaliu, COACpkKaT KIacCH(DHUKAINIO TTOHSTHH,
NPUHATBIX H CYMIECTBYIOIIUX B HACTOSAIMHA MOMEHT Ha TMPOHU3BOCTBE.
YyuteiBass ~ 0COOCHHOCTH COBPEMEHHOTO MIPOU3BOJICTBA, byHKIHS
WHTEPIPETAlUN, CBA3aHHAS C METAJUIOPSXKYIUM OOOpYAOBaHHUEM JIOMOJIHECHA
KJIACCOM MHOTOIIEJICBBIX CTAHKOB, KOTOPBIE TMIO3BOJIIIOT B COBPEMEHHOM
MIPOU3BOJICTBE 00pabOTaTh MaKCHMAJIbHOE KOJWYECTBO IMOBEPXHOCTEH JETaH

0e3 IepeyCTaHOBKH.



Tabmura 1.

q)YHKIIl/II/I HHTEpHpeTalnu MOHATHH HHTeHHeKTyaHLHOﬁ CHUCTEMBI

MOCTPOCHUHA TEXHOJOIHYECCKHUX ITPOLECCOB

ye G

xl,... x*ec,

f

N3nenne

IIpenmer wnu  Habop  IPEIMETOB
IIPOM3BOJICTBA, HOJUIEeKALIX

u3roropiaeHuto Ha npeanpustuu ['OCT
2.101-68

fil

COopouHas equHHUIA

W3nenue, cocTaBHbIE 4YacTH KOTOPOTO
MOJJIEXKAT COCTUHEHHUIO MEKTy co00it Ha
OPEANPUITHH —  HU3TOTOBUTEIIE c
MTOMOIIIbIO COOPOYHBIX ONEpaIuit

fi®

V3en

COopouHasi eAMHMIIA, KOTOpas MOXKET
coOuparbCsi  OTAEIBHO OT  JPYTUX
COCTaBHBIX  4YacTedl  W3ACTHS  WJIH
u37enus B IEJIIOM U BBINOJHATH
OTpeNIeTICHHYI0 (YHKIHMIO B H3JACIHUAX
OJTHOTO Ha3HAYCHHS TOJIBKO COBMECTHO C

apyrumu coctaBHbIMU yacTsiMu ['OCT
23887-79

fr’

Herann

Wz nenue, M3TOTOBJICHHOE n3
OJIHOPOJIHOTO MO0 HAWMMEHOBAaHUIO U
Mapke Marepuaiga 0e3 TpUMEHEHUSs
c6opounbix oneparuii 'OCT 2.101-68

f2

O6opynoBanue

Cnucok peanu3yeMbIX TEXHOJIOTHIECKUX
METOJIOB

fa'

TOKapHBIe CTaHKH

IIpenHazHaueHsl JUIS 00paboTKu
[WIMHAPUYECKNX,  KOHHYECKUX  H
CIIOKHBIX ~ TIOBEPXHOCTEM  —  Kak
BHYTPEHHUX, TaK U HAPYKHBIX, a TAKKe
JUIs Hape3aHusl pe3b0bl

fa’

CBCpHI/IJII)HI)IG " paCTOYHBIC CTAHKU

CBCpJ’II/IJ'II)HI)IG CTaHKH TMPCaAHa3HAYCHBI
JUIL CBEpJICHUSA TIJIYXUX U CKBO3HBIX
OTBEPCTHMM B CIUIOLIHOM MaTepuale,
paccBepiMBaHus, 3€HKEpOBaHUs,
Pa3BEPThIBAHUA, HAPE3aHNUA BHYTPCHHUX
pe3b0, BeIpe3aHMsl JUCKOB U3 JIUCTOBOTO
MaTepuaia.

fa’

HInudoBanbHble, MOIUPOBATbHbIE
JIOBOJIOYHBIE U 3aTOYHBIE CTAHKU

Cranku IpeIHa3HAYECHbI JUTSt
MPOJOJIBLHOTO M BPE3HOro NLIU(OBAHUS
HapYy>KHbIX LWJUHIAPUYECKHUX, MOJOTHUX
KOHHUYECKUX U TOPLOBBIX MOBEPXHOCTEH
3aroTOBOK C YCTAHOBKOM 3aroTOBOK B
LEHTPax WU NaTpOHe

'

CHCI_II/IaJILHBIC CTaHKH

Cnucok peanu3yeMbIX TEXHOJIOTHYECKUX
METOH0B




f’

3y60 — u pe3r00006pabdaThIBaOIINE
CTaHKU

[penna3zHaueHsl 111 Hape3aHus 3y00- U
pe3b00HApE3HBIX PaboT

ff

®pe3epHble CTAaHKU

[lpenna3HaueHbl  JUIS  BBITOJHEHHUS
pa3HooOpa3HBIX (pe3epHBIX padoT 1Mo
Yyr'yHy, CTaJd W [BETHBIM MeTaJlIaM
TBEPJOCIUIABHBIM U OBICTPOPEKYLIHM
WHCTPYMEHTOM B YCJOBHSAX MEIKO- H
KPYIMTHOCEPUWHOTO TIPOU3BOCTBA

!

Pa3p€3HBIC CTaHKH

[IpennaznaueHsbl TUISE paspe3aHus
3aroTOBKM Ha YacTH

ff

CrporainbHsle, JIOJI0EIKHBIE,

MPOTSAKHBIC CTAHKHU

[IpenHasHaueHsl Uil CTPOTAJbHBIX,
JOJI0EKHBIX U MPOTSHKHBIX PaboOT

i’

Pa3ubie cTanku

CHHCcoK pean3yeMbIX TEXHOJIOTHIECKUX
METOJIOB

fz 1,2,6

MHoro1eneBble CTAaHKU

[Ipenna3zHaueHsbI IUIA 00paboTKu
[WTHHIPAYECKUX, KOHUYECKHX 51
CIOXHBIX  IOBEPXHOCTEH  —  Kak
BHYTPEHHUX, TaK M HAPYKHBIX, a TAKKE
JUISL Hape3aHus Pe3bObl, IS CBEPJICHHS
TJIYXUX W CKBO3HBIX OTBEPCTHHA B
CILUTOIIIHOM MaTepuaje, pacCBepIMBaHUs,
3CHKEpOBaHUS, pa3BepTHIBAHUSA,
Hape3aHus BHYTPCHHUX pe3n0,
BBIPE3aHHSI  JWCKOB W3  JIHCTOBOTO
MaTepuaa, JUISt BBITTOJTHEHHS
pa3HoOOpa3HBIX (Ppe3epHBIX padoT 1o
Yyr'yHy, CTaJd W IBETHBIM MeETaJlIaM
TBEPAOCIUIABHBIM ¥ OBICTPOPEKYITUM
WHCTPYMEHTOM B YCJIOBHUSIX MEJKO- U
KPYITHOCEPUIWHOTO TIPOU3BOICTBA.

f3

HpI/ICHOCO6J'ICHI/I$I CTaHOYHBIC

VYcraHOBKa M 3aKpeIieHUuEe 3aroTOBKU;
obOecrieueHrne BBITIOTHEHUS COJIEPKaHUS
oneparumn

fs'

[TpucnocoOnennss Ui TOKapHBIX
CTaHKOB

YcTaHOBKA M 3aKpEIJICHHE 3arOTOBKH;
oOecriedeHrie BBITOIHEHUS COACPIKaAaHUSA
orepanun

fs’

[Tpucnocobnenus
CBEPIUIBHBIX u
CTaHKOB

JJIA
pPaCTOYHBIX

VYcTraHOBKAa M 3aKpeIUICHHE 3arOTOBKH;
o0ecrieueHHe BBITIOJHECHUS COJICPIKAHUS
orepanun

fs’

[TpucnocoGnenus JUTSt
UM (OBATBHBIX, TOJUPOBATBHBIX,
JIOBOJIOYHBIX U 3aTOYHBIX CTAaHKOB

VYcTaHOBKa M 3aKpEIUICHHE 3aroTOBKY;
oOecrieyeHrne BBIMIOJIHEHUS COJIEepXKaHUs
onepanuu

f'

[Ipucnocobnenust mnas 3y00 — o
pe360000pabaThIBAIONIUX CTAHKOB

VcraHOBKa M 3aKpeIUieHHe 3arOTOBKH;
00eCrieueHHe BBITIOJHCHUS COJICPIKAHUS
orepanun

fs®

[Ipucniocobnenus s ¢pe3epHbIX
CTaHKOB

VYcTaHOBKAa M 3aKpeIJIEHUE 3arOTOBKH;
oOecrieyeHrne BBIMTOJIHEHUS COIEpHKaHUs
ornepanuu

fsf

[TpucniocoOnenust s pa3pe3HbIX
CTaHKOB

VcraHOBKa M 3aKpeIUICHHE 3arOTOBKH;
00eCrieueHne BBITIOJHECHUS COJICPYKAHUS
orepanuu




£’ [TpucnocobneHus JUIsl | YCTAaHOBKAa W 3aKpEIUICHUE 3aroTOBKHU;
CTPOTaJIbHBIX, NONOEKHBIX, | 00ECTICYeHNEe BBITIONHEHUSI COJEPIKAHUS
MPOTSHKHBIX CTAHKOB onepanumn
fa Pexymuit ”HCTpyMEHT Peanu3syeMblil TEXHOJIIOTUYECKUI METO/,
it Pexyiuii WHCTPYMEHT s | [Ipumensiercs JUIst 00paboTKu
TOKapHOW 00paboTke Hapy>KHBIX u BHYTPEHHUX
HUJIUHIPUYECKUX u KOHHYECKHUX
MIOBEPXHOCTEH, a Takke MOAPE3KU
TOPIIOB, 0OpabOTKE YCTYIOB, HAPE3KH
KaHaBOK
i’ Pexyiuii WHCTPYMEHT st | OTHOCUTCS K OCEBOM 00paboTKe, T.€.
CBEpJICHUSA Je3BUITHON 00paboTKe ¢ BpallaTelIbHbIM
[JIABHBIM  JIBDKEHHEM  pPE3aHus IpHU
IIOCTOSIHHOM paINyCe€ €ro TPacKTOpUU U
JBWKEHUHM MOJA4Y¥ TOJBKO BJIOJIb OCH
IJIABHOTO JIBM)KEHUS PE3aHUs
i’ HWuctpymenT s uuiudoBaibHOM, | [1aBHOE NBUMXKEHHE pe3aHHsl COBEPIIAET
MOJIMPOBATILHOM, JTOBOJOYHOW W | IUITM(OBAIBHBIM  Kpyr  (BpamieHHe).
3aTOYHOM 00paboTKe JIBr>xeHue oaauu COO0O0IIA0T
3aroTOBKE UM UHCTPYMEHTY
f44 3y60- u pe3pbooOpabareiBaronuii | Peanuszyemblil TEXHOTOTHUECKUNA METO
WHCTPYMEHT
f45 Nuctpyment s ¢dpesepuoii | Jlespuitnas o0paboTka ¢  TJIABHBIM
o0paboTke BpalllaTelIbHbIM JIBUKECHUEM pPE3aHus,
C000I11aeMbIM UHCTPYMEHTY u
UMEIOIINM MTOCTOSIHHBIN panuyc
TPAeKTOPUHU, a TaKXkKe XOTsA Obl OJHO
JIBUKEHHE  [0Jayd,  HaIlpaBJIEHHOE
MePHEHANKYISIPHO ocH TJIaBHOTO
JIBIDKCHHUST
f46 Pa3pe3Hoii ”HCTpyMEHT Pean3yeMblii TEXHOJIOTUYECKUNA METOL
i NHCTpyMEHT Uil CTpPOTranbHOM, | Peann3yemblil TEXHOIOTMYECKUNA METO
J1070€XKHOM, MPOTSHKHOM 00paboTKe
fs MapuipyTHeiii  TexHosorndeckuil | Comeprkanue onepanuu
polLece
fe TexHonornueckas onepanus Copnep:xaHue nepexoioB
Ontonornueckass ~ mojenb  (tabnuma 1)  MO3BoJIsIe€T  OMMCATH

TCXHOJOTHYCCKHUC PCHICHUA KaXXIO0I'0 IMPOCKTHOI'O0 MOIYJIA HHTCHJIGKTy&J'IBHOfI

CHUCTCMBbI B BUAC MHOI'OAaIr¢HTHBIX CHUCTCM BBI60pa TCXHOJOINMYCCKOI'0 PCUICHUA

JUTSL KQXA0Tro Kilacca areHTa (pUucyHok 2).

[Ipn mocTpoeHUU TEXHOJOTHUYECKHX IMPOIECCOB 00ECIeunBaeTCsl BHIOOD

CTPYKTYpHOT'O DJJIEMEHTa Ha OMNPEACICHHOM OJTale M0 Ka4eCTBEHHBIM U

KOJIMYCCTBCHHBIM

IIOKa3aTCIIsIM.

KauecTBeHHBIN

IIOKAa3aTcjb SABIACTCA

BEJIMYMHOM KOMIUIEKCHOW, KOTOPBIM 3aBUCHUT OT Ka4YE€CTBEHHBIX IOKa3aTeJieu
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KQXJIOr0 CTPYKTYPHOTO 3JieMeHTa. BaKHbIMU KaueCTBEHHBIMU MOKa3aTEIsIMU
TEXHOJIOTHYECKOTO  TIpollecca  SBJISIOTCS  BpeMs  0o0pabOTKH, KOTOpOE
MPEANPUATUE CTPEMUTCS COKPATUTH U MIPOU3BOAUTEIBLHOCTD MPOIIECCA, KOTOPOE
NPEANPUSTAE CTPEMUTCS YBEIUMYUTh. Y POBHU HEPAPXUHU TEXHOJOTHYECKOTO
npouecca, takue kak OIIEP, 1103 u YCT, xapaktepusyroTcsi BbIOpaHHBIM
METAUIOPEXKYIIUM  000py/IOBaHHEM. B  COBpeMEHHOM MAaIlIMHOCTPOCHHUU
IIEJIECO00Pa3HO CTPEMUTHCS TPHUMEHSIThH COBPEMEHHBIC OOpadaThIBAIONTNE
neHtpsl ¢ UYIIY, rae BO3MOXKHAa MHOTOIMO3MIIMOHHAs 00padoOTKa, KOTOpas
MO3BOJIUT COKPATUTH YCTAHOBBI/ IEPEYCTAHOBHI.

DTO TpUBENET K COKpAIICHUI0O OCHOBHOTO BpEeMEHH 00paboTKU
CJIEI0BATEIbHO, IIO3BOJIUT YBEIWYUTh MPOU3BOAUTEIBLHOCTh. Ha ypoBHSX
MEpPAPXUH TEXHOJIOTUYECKOTO mporecca, Takux Kak, [IEP u PX, kauecTBeHHbIM
nokasareyieM OYJeT SBJISATHCS MPUIMYCK Ha 00pabOTKy, KOTOPBIM SBISETCS
pacueTHON BenM4YMHOMN. Pemraercss TexHonoruueckas 3ajaaya, BO3MOXKHO JIU
CHATHh Opunyck 3a oaud PX unu HeT. Eciu mpumyck Ha oOpabOTKy MeHbIIe
pacyeTHOM BEJIIMYUHBI, TO 33JJaHHOE YEPTEHKOM KaueCTBO HE OyJIeT MOJy4YeHO B
x0J/ie 00pabOTKH, €CJIM MPUITYCK OOJIbIIE paCU€THONW BEJIMUUHBI, TO TPEOOBAHUS
yepTeka IO 3aJaHHOMY KadecTBY OyJeT BBINOJHEHO, HO C OOJBIIUMH
3aTparamMu, TO €CThb MPOU3BOAUTEIBHOCTh IMPOIECCA YMEHBIIUTCS, a
cebecTouMoCTh 00paboTKM Bo3pacteT. [loaToMy HEOOXOAMMO CTPEMHTHCS K
TOMY, 4YTOOBI CHHMAaeMbld MPUIMYCK OBbUI paBeH pacyeTHoW BenuunHe. K
KOJIMYECTBEHHBIM TTOKA3aTEeIsIM TEXHOJIOTUUYECKOTO MPOoIlecca OTHOCITCS BCE T
BEJIMYMHBI, KOTOPbIE PACCUUTHIBAIOTCS WM OepyTcs u3 ueprexa. OueHb BaXKHO
Ha CTQJWM TMPOCKTUPOBAHUS HCKIIOUNTH OIMMOKH PACYETHOTO Xapakrepa H
MIPOU3BOJIUTH BBHIOOpP CTaHKA, HHCTPYMEHTA, MPUCTIOCOOICHUS HE «ITPUMEPHOY,
Oonee WM MEHee MOAXOJSIIEr0 IMOJ pacueTHbie BeMMunHbl. KOoHEuHO *Xe, B
CTPEMHTEIILHO Pa3BUBAIONIEMCS MHUPE, HEOOXOAMMO BCEr/ia MOMHUTH O CPOKax
TEXHOJIOTUYECKOU MOJITOTOBKU MPOU3BOJICTRA.

ANTOpPUTM paccykJareiis B HHTEIUICKTYallbHOM CHUCTEME MOCTPOEHUS

TECXHOJOIMYCCKUX IIPOOCCCOB OCHOBAH Ha IIpaBHJIaX IIOMCKa «CBA3AaHHBIX)»
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(dakToB Ha aTpUOYTUBHBIX Tpadax, MOCKOIbKY BOZMOKHBIMU HHTEPIPETALIUSIMU
SBIISIIOTCS MHOXKECTBO BEPIIMH M MHOXECTBO AYr 3amaHHoro rpada. IO1o
MO3BOJIUT YIPOCTUTH PabOTy MO CO3aHUI0 TEPMHHOJIIOTUYECKOTO pa3zesa 6a3bl
3HAHWM.

M3 BBINIEU3TI0KEHHOTO MOXKHO CJIENaTh CIEAYIOUIM BBIBOJ: pa3paboOTKa
eIMHOW M OJHO3HAYHO MHTEPIPETUPYEMOW OHTOJIOTUH ISl MHTEJUICKTYaIbHON
CHUCTEMbI TO3BOJUT (OPMHUPOBATH M OIMUCHIBATH MYJIBTUATCHTHHIE CHCTEMBI
MOJyJIel TEXHOJOTMYECKUX PpEHICHUH MPOEKTUPYEMbIX TEXHOJIOTUYECKHX
IPOIECCOB B AaBTOMAaTUYECKOM peXHUME C (OPMUPOBAHUEM aIbTEPHATHB

IIPOEKTHBIX PEMICHUN CTPYKTYPHBIX JJIIEMEHTOB.

Jlureparypa:
1. JI. CumonoBa HudopmanmoHHOEe o0O0eCleYeHne YIPaBICHUS TEXHOIOTUYECKUMHU
Mapuipyramu. MHTEerpupoBanHbsie MHGOPMAIIMOHHBIE CHUCTEMBbl B MalluHOCTpoeHuu. LAP
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