AHHOTAIUSA
JIMCCEePTAIIMOHHON pabOThI
FOpuenko Bacuims BuktopoBuyda Ha Temy:

«Cucrema aBTOMAaTHU3MPOBAHHOTO MPOSKTUPOBAHUS TEXHOJIOTHUYECKUX
MIPOIIECCOB MEXaHUUECKON 00pabOTKHU JieTajiell TOPHBIX MalluHy, MPEICTaBICHHYIO
Ha COMCKaHHue ydeHou cteneHu qoktopa PhD no cnenmansroctr 60071200 —
«MammunocTtpoenue», Kazaxcran, r. Kaparannpl, Kaparanauackuii
rOCyJ1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

B  nmuccepraimonHHoil paboTe TPUBOAUTCS OOOCHOBAHUE AKTYyaJIbHOCTH
pelmaeMod  MPUKIAJHOM  HAYYHO-TEXHUYECKOM  3a/1aud, CBSI3AHHOM  C
HEOOXOJMMOCTBIO ~ COBEPILICHCTBOBAHUS  METOAOJOTMHA  ABTOMATH3UPOBAHHOIO
MPOEKTUPOBAHUS TEXHOJIOTMYECKUX MPOLECCOB MEXAHMUYECKOW 00pabOTKU AeTayien
TOPHBIX MAIllMH B YCIOBHSX €AUHUYHOTO U MEJIKOCEPUIHOTO MPOU3BOJICTBA.
CdopMynupoBaHsI 11eJ1b U OCHOBHBIE 33[a41 TUCCEPTAITMOHHON PabOThI, MPUBOJSATCS
MpaKTU4YeCcKasi IEHHOCTh, 00OCHOBAHHOCTH U JJOCTOBEPHOCTH BBHIBOJIOB, YKa3bIBAIOTCS
JAHHBIE IO CTPYKTYpPE JUCCEPTALINH.

[IpencraBnen 0030p MO TEMAaTHKE AMCCEPTALUU, B KOTOPOM AaHAIM3UPYIOTCS
TEOPETUUYECKHE MOJOKEHUS U MPAKTUYECKUE PE3yJbTaThl B 00JIaCTU aBTOMATU3AIINU
TEXHOJOTUYECKOTO MPOEKTUPOBAHMUS MEXaHHYECKON 00paboTKu TUISt
MaIIMHOCTPOUTEIBHBIX Npeanpustuil. OCYIIECTBIAECTCS KPUTUYECKOE CpPaBHEHHUE
CYIIECTBYIOIIUX METOJOB M COBPEMEHHBIX CHCTEM aBTOMATHU3UPOBAHHOIO
MPOEKTUPOBAHUS TEXHOJIOTMYECKUX MTPOIIECCOB.

[lenbto paboThl  sABISIETCA pa3pabOTKa CHUCTEMBI aBTOMAaTHU3HPOBAHHOTO
MIPOCKTUPOBAHMS TEXHOJIOTHUECKUX MPOLECCOB MEXAHUUECKOU 00pabOTKHU pe3aHrueM
JieTanael TOPHBIX MAIIUH B YCIOBUSAX €IUHUYHOTO U MEJIKOCEPUITHOTO TPOU3BO/ICTBA.

Uness paboThl 3akimtouaercs B pa3pabOTKe aBTOMATU3UPOBAHHON CHUCTEMBbI
MIPOCKTUPOBAHMS TIPOIIECCOB MEXAaHWYECKONW 00OpaOOTKM HAa OCHOBE (hopMau3allvu
METOJMKHN MOJy4YeHUSI TEXHOJIOTMU B YCIOBUSX E€IUHUYHOIO U MEIKOCEPUUHOTO
MIPOU3BO/ICTB.

3amauu uccaenaoBanus. J{s JOCTHXKEHUS MOCTABICHHOM 11ei CPOPMYIIUPOBAHBI
Y PEUIEHBI CIEYIOIINE 3aJaUu:

— ananmu3 cymectBytomux CAIIP TIT;

— aHaJIM3 TEOPUHU NMPOEKTUPOBAHUS TEXHOJIOTUUYECKUX MPOIECCOB;

— MOJIETMPOBAaHME MPOIECCa aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS;

— pa3paboTKa MPOrpaMMHOTO 00eCTIeUEHUS;

— AKCTIEPUMEHTAIbHbIE UCCIIEOBAHUS MIPUMEHECHUS METOIUKH
aBTOMATU3UPOBAHHOTO MIPOCKTUPOBAHUS TEXHOJIOTMYECKHUX MPOLIECCOB
M3TOTOBJICHHUSI IE€TAJIEH TOPHBIX MAIIIMH U pa3paboTKa peKOMEH/ IAINH;

—  DKOHOMHYECKOE OOOCHOBaHME BHEApPEeHUA W  (DYHKIIMOHUPOBAHUS
MIPOTPAaMMHOTO O0ECTICYCHHUSI.

Hay4nseie nosioxenus:

— CHCTEMa aBTOMATH3allMU MPOCKTUPOBaHUS, OOJagaronias BO3MOKHOCTHIO
MIPOCKTUPOBAHMS TEXHOJIOTHIECKUX MPOIIECCOB ISl CAMBIX Pa3HOOOPA3HbBIX U3ICIHA,



B TOM 4YHCJIC HOBBIX, paHHEE HE TMOCTYMNaBIIMX B TPOW3BOJICTBO, OCHOBAaHA Ha
(dbopManIM3aIuy Mporecca TEXHOJIOTHYECKOTO MPOSKTUPOBAHUS;

— MaTeMaTHYeCKHe MOJEIH TEXHOJOTHYECKOTO TIpoIlecca MEXaHWIECKOU
00pabOTKK JeTaliell TOPHBIX MAaIlUH, OOECIEUYNBAIOT OOBEKTUBHOEC TPHHATHE
TEXHOJOTHYECKHX pEHICHWA ¥  OTPaXaroT JUHAMHKY KadeCTBEHHOTO M
KOJIMYECTBEHHOTO MTPE0OPa30BaHUS 3aTOTOBOK B MIPOIECCE MPOU3BOJICTBA;

— aITOPUTMBI (HOPMUPOBAHUS KOMITJIEKTOB 0a3, TIIaHOB 00pabOTKH, TIEPEX0I0B U
omepanuii ONTUMHU3HPYIOT PE3yIbTaThl IPUHSITHSI TEXHOJIOTHIECKUX PEIICHUM;

— METOJIMKA TEXHOJIOTHMYECKOTO MPOCKTUPOBAHMS B 0E€3IMaJIOTOBOM PEKUME
oOecreunBaeT COKpAIICHUE BPEMEHHU IMPOCKTUPOBAHMS, WCKIIOYACT CYOBEKTUBHBIC
OIUOKH, CHIYKAET TIPOU3BOICTBEHHBIC 3aTPATHI M IIOTEPH.

Hay4nast HoBu3Ha pabOThI COCTOHT B CIICTYIOIICM:

— TpoBeneHa (opmanm3alus Ipolecca MPOCKTUPOBAHHWS W TEXHOJIOTHH, Ha
OCHOBE KOTOPOM CO3/laHa CHCTEMa aBTOMAaTH3allMM MPOEKTUPOBAHUsA, 00Jagaroas
TaKUMHU CBOWCTBaMHM, KaK BO3MOXHOCTh IPOEKTUPOBAHUS TEXHOJIOTHYECKUX
MPOIIECCOB JUIsI CaMbIX PAa3HOOOpA3HBIX M3JENHM, B TOM YHUCJIE HOBBIX, paHee HE
MOCTYIABIIUX B MTPOU3BOICTBO;

— pa3paboTaHbl MaTeMaTHYECKHE MOJIETHM TEXHOJOTHYECKOTO Mpolecca
MEXaHUYEeCKON 00pabOTKH JeTaneil TOPHBIX MallluH, 00ecTeurnBaroe 00bEKTUBHOE
MIPUHATHE TEXHOJOTUYECKUX PEIICHUN M OTpa)arolue JMHAMUKY KaueCTBEHHOTO U
KOJTMYECTBEHHOTO TPe0Opa30BaHMs 3arOTOBOK B TPOIECCE TIPOU3BOJICTBA;

— TIOJNYyY4EHBI AITOPUTMBI (HOPMHUPOBAHMSI KOMIUICKTOB 0a3, ONTHMAaJIbHBIX
IIJIAHOB 00pabOTKH, IEPEXOIOB U ONepaIui

— pa3paboTaHa METOAMKA TEXHOJOTUYECKOTO MPOCKTUPOBAHUS B 0€31HAIOTOBOM
pexuMe, 00eCIIeYnBaroIas COKpaleHne BpeMEHH MPOSKTUPOBAHUS, UCKITIOYAOTIIAS
CyOBEKTHBHBIC OITMOKU CHUKAIOIIAs TIPOU3BOJICTBEHHBIC 3aTPAThI M TIOTEPH.

[IpakTrueckasi 3HAYUMOCTh PAOOTHI 3aKIIFOYAETCS B CIICTYIOIIEM:

Pa3zpaborana METOJIMKA dbopmManTu30BaHHOTO TEXHOJIOTUYECKOTO
MPOCKTUPOBAHKUS B  0€3IMAIOTOBOM pPEXHME B  YCIOBHUSX EIMHUYHOTO U
MEJIKOCEPHUITHOTO MPOU3BOJICTBA

JlaHbl peKOMEH 1AM TT0 COKPAIIEHUIO BPEMEHH MPOEKTUPOBAHUS ONTUMATBHBIX
TTI, uckIr0YeHU0 CyObEKTUBHBIX OMIMOOK W CHUIKEHUIO MPOU3BOJCTBEHHBIX 3aTpat
P YBEJIMYEHUN 00beMa BBIXOTHOM MHGOpMAIIHH

OOOCHOBaHHOCTh H JIOCTOBEPHOCTh HAyYHBIX TIOJIO)KCHHWH, BBIBOJIOB W
pPEKOMEHIAINH JUCCEPTAIMOHHON paOOTHI MMOATBEPKIAETCSA MTPUMEHEHUEM METO/I0B
ONTHMM3AIMNA, HOBPUCTUYCCKUX  METOJAX, NPUMEHSAEMBIX TpH peaau3anun
ONTHMH3AIMOHHBIX  AJITOPUTMOB, TEOPHUM  CHCTEM  aBTOMAaTH3UPOBAHHOTO
MIPOCKTUPOBAHMSI, OCHOBHBIX IMOHATHSAX M CYIIECCTBYIONTUX TEXHOJIOTHAX 00pabOTKH.

OnuceIBarOTCS MaTEMaTHYECKHE MOJCIM M aJTOPUTMBI  ITPOCKTHUPOBAHHMS
CUCTEMBbl aBTOMATHU3MPOBAHHOTO MPOCKTHUPOBAHMSI TEXHOJOTHUUECKHX IPOIIECCOB
MexaHu4eckoil ~ oOpabotku.  CHUHTE3WpoBaHa  CHCTEMa  TEXHOJIOTHYECKOTO
IIPOCKTUPOBAHKS B 0€3MaJJOTOBOM PEKUME ITPOIIECCOB MEXaHUYSCKOM 00pabOTKH B
YCIIOBHSIX €IUHUYHOTO M MEJIKOCEPUHHOTO TIPOU3BOJICTBA.



6D071200 — «MammHa xacay» MaMaHABIFbI OolibiHIIa PhD TOKTOPBI FEUIBIMU
nopexecine 13aenyin FOpuenko Bacunuiit BuktopoBuuthiH «Tay-keH
MalIuHATapbIHBIH O6JIIIEKTePIH MEXaHUKAIIBIK OHICYI1H TEXHOIOTUSITBIK
yAepicTepiH aBTOMATThI K00aayAblH KYHeci» TaKbIPhIOBIHAAFBI TUCCEPTAUSIIBIK
KYMBICBIHA

AHIATIIA

JluccepTanmsUTBIK ~ JKYMBICBIHIIA JKEKE OJKOHE Maiia Cepusulbl  OHJIpIC
MapTTAPBIHIAFEl Tay-KEH MallWHAJAPBIHBIH OOJIIIEKTePIH MEXaHUKAIIBIK OHICYIH
TEeXHOJOTHSUIBIK  YJIEpICTepiH aBTOMATTHI KoOanayAblH oAICTEMENITiHIH J0/eH
KETUIIIPY KAKETTUIIKKE KAThICTBl €cenTepli OOJaThlH KOJJaHOAIbl FhUIBIMU-
TeXHUKAJIBIKIICH ©3CKTUIIKTIH JOHEKTEeMEeCIH Typa KeJe/l. Makcar xoHe
JUCCEPTALMSIIBIK, KYMBICTBIH HET13r1 ece0l CUIaTTaraH, JKaTThIFY KYHIbUIBIKTAPbIH
Typa Kenenmi, Jodenmik okoHe JKamaraiiyma  aKUKATTBIFBL, JTUCCEPTAIUSTHBIH
KYPBUIBIMBIHA MOJIIMET OOMBIHIIIATAP KOPCETLIEII.

MamuHa Kacay KOCIMOPBIHIAPHl  YIIIH  TEOPHSUIBIK — JKaFgaiiap  JKoHE
MEXaHUKAJIBIK ~ OHJCYJl TEeXHOJIOTHSUIBIK >KOOanayJblH  aBTOMAaTTaHABIPY/IbIH
TOHIPET1JIET] JKATTBIFY HOTHKEJIEPIH TalJdaHaThlH JUCCEPTAIUSHBIH TaKbIPHIObI
OolibIHIIA IONY esiecTeTKeH. Kasipri oiictep »oHE TEXHOJIOTHSUIBIK YIepicTepl
aBTOMATTHI K00aayAbIH Ka31pri )KYHelepiHiH KPU3UCTIK CaJbICTBIPYbI 1ICKE acaibl.

JKyMbICTap MakcaT KeKe JKOHE Maii/ia CepHUsIIbI OHIIPIC IMapTTaphIHIAFhI TAY-KCH
MaIlIMHAIAPBIHBIH, OOJIIEKTEPIH KeCyAl MEXaHUKAJbIK OHJCYIIH TEXHOJOTHSIIBIK
yAepicTepiH aBTOMATTHI KOOaIay IbIH KYUECIHIH OHJIeyl OOJIBIT TaObLIA IbI.

JKyMBICTBIH uaeachl OIpiiK JKOHE YcaK Cepusulbl OHIIpIC KardallbIiHAA
TEXHOJIOTUSIHBI Iy OMICTEMECIH KaJIBITACThIPY HETI31H/IEC MEXaHHUKAJIBbIK OHJICY
MpoIIeCTePiH KoOaIayIbIH aBTOMATTAH IBIPBUIFAH KYHECIH jkacay OOJIbIN TaObLIa kL.

3eprreynid mMinaertepi. KolbiraH MakcaTThIH TaObICTaphl YIIH KeJeCi ecenTep
CUTIATTAI IICTIJITeH:

- Oap 6osrran OT AXCK Tannay;

- TE€XHOJIOTHSUIBIK MPOIIECTEP/Il Kobanay TeOpUsIIapbIH TaJaay;

- aBTOMATTaHJBIPBUIFaH o00ajay MpoIecTePiH MOICIb/ICY;

- OarmapramanaiblK KaMChI3TaHIbIPYIbI JKacay,

- Tay-Ke€H MaIllMHAJapbIHbIH TETIKTePiH JalbIHAAYIABIH TEXHOJIOTHSIIBIK
porecTePiH aBTOMATTaH/IBIPBLUIFaH xKobanay oicTeMenepiH
AKCIIEPUMEHTTIK 3€pPTTEY;

- OarjapiaMaiblK KaMCBI3JIaHIBIPYJbl OHAIPICKE E€HTI3YAiH SKOHOMHKAJIBIK
HET13/IEMEC] KOHE OHBIH KYMBIC 1CTEYI.

FeuieiMu sxarnaiiap:

— 031 TypJii OyMBIMIIAp YIIIIH TEXHOJOTHUSUIBIK YAepiCTep i MyMKIHAIK Ue 00JIaThiH
xoOamaynap >xo0ayaynbl aBTOMATTaHABIPYABl KYyWe, COHBIH IIIIHAE XaHA, epTe
OHJIIpIC Kipri3iiMereH TEXHOJIOTUSLITBIK xo0amayIbIH MIPOLIECCIHIH
(hopMaTu3aIusAChIHIA HET13/1e]ITeH;



— Tay-K€H  MAaIlMHAJIAPBIHBIH ~ OOIIEKTEepiH  MEXaHUKAIBIK  OHJIEYl
TEXHOJIOTHUSJIBIK YAEPICTI MaTeMaTHKAJBIK YJTUIep, TEXHOJOTHUSUIBIK IMISHIMIepIiH
HaKThl KaOBUIJAHyJIapblH KaMTaMachl3 €Tell JKOHE OHMIIPICTIH MpolecCiHAer
naspyiayiapipl  camnajibl JKOHE CaHIbIK OPHEKTEYAlH JIWHAMUKAIAPbIH KaMThII
KepceTe/l;

— almbIK  KOpa, »JKOcmap ©eHJAeyre KOMIUIEKTTepIIH  KYpacThIPYbIHBIH
QITOPUTMIIAPBI, OTKEJI JKOHE ONepaluusuiap TEXHOJIOTHSUIBIK — IIeHIMAepIiH
KaOBUTTaHYBIHBIH HOTHKEJIEPIH ONTUMHU3AIASIIAN] B,

—  TEXHOJOTHSUIBIK  >K0OanmayJaplH  oJicTeMeci JK00alayJblH  yaKbITHIHBIH
KBICKAPTYBIH JTUAJIOTTI TOPTINCI3 KaMTaMachl3 €Tell, KEKe KaTelepil IIbIFapajbl,
OHJIIPICTIK IIBIFBIH KOHE )KOFAITY TOMCHICTE/I.

JKYMBICTBIH FBITBIMH JKaHAJBIFBI KEJIEC1 TYPaIbI:

— ’Ko0anayJplH MpOLECCl JKOHE HEri31HAe MyHAal e31 TypJil OyWbIMAap YIIiH
TEXHOJIOTHSUIBIK ~ YZIepicTepal koOajayJblH MYMKIHAIK KacueT ue OoJaThiH
*oObamnaynap aBTOMATTaHBIPYIbIH Kyiie KacalThIH TEXHOJIOTUSIHBIH
(dhopMan3auUsAChl OTKI3UITCH, COHBIH 1II1H]Ie OHIIPIC KIPT13UIreH kaHa jKaHallaphbl;

—  Tay-K€H  MalllMHAJIAPBIHBIH  OOIIEKTEepiH  MEXaHUKAIbIK  OHJEY/l
TEXHOJIOTUSIIBIK YACPICTIH TEXHOJIOTHSUIBIK MIEHIMACPIIH OHAIPICTIH MPOIECCIHACTI
JasipyiayiapJbpl camnajibl KOHE CaHJIBIK ©OpPHEKTEYIH JUHAMHKA IaFbUIaThlH HAKTHI
KaObUI/IaHy KaMTaMachl3 €TETIH MAaTEeMAaTUKAJIBIK YITLIEp] )KacallFaH;

— ambIK KOpa, YTHIMJBI KOCTAp OHACYre KOMIUIEKTTEPAIH KYPacThIPYBIHBIH
aNTOPUTM/IAPHI AJIBIHFAH, OTKEN JKOHE OTepaIusuiap;

- OHJIPICTIK IIBIFBIH >KOHE JKOFAITY TOMEHIETETIH JKEKEe KaTe UIbIFapaTbiH
xobayaynap  TOPTIOTIH ~ O€3MaJOTOBOMFAa  TEXHOJIOTHSJIBIK — KOOATAybIHBIH
oICTEMEC], YaKbITThIH KaMTaMAacChl3 €TE€TIH KbICKAPTYhI JKacallFaH.

JKYMBICTBIH KaTTBIFy MaHBI3ABUIBIFBI TOMEHICTIICH OO0JaIbI:

Keke okoHe Maiima  cepusulbl  OHAIPIC — IIAPTTAPBIHIAFBI  TOPTINTIH
0e31MamoroBoMra (hopMaTM3alusUIaHFaH TEXHOJOTHSIIBIK K00alaybIHBIH 9icTeMEC]
KacajraH

¥T1emvmasl TrrapasiH skoOasiayablH YaKbITBIHBIH KBICKAPTYBI, JKEKE KaTelepaiH
EPeKIIeNir >oHE OHMIPICTIK MIBIFBIHAAPAB TOMEHACTY OOWMBIHINA YCBHIHBICTAp
JIeMaJIbIC MOJIIMETIHIH KOJIEMIHIH YJIKEIoiHaAe Oep/Ii

FeuteiMu  kaFmaiimapaplH - IONCIAIK  JKOHE aKWKATThIFBI, JKamaraiiyia »KoHE
TUCCEPTANMSUTBIK ~ JKYMBICTBIH ~ YCBIHBICTaphbl  BIKIMIAMAAYIBIH  OMICTEPiHIH
KOJJAHYBIMEH pacTajlaJibl, HETI3T1 HEri3rl YFbIMIAp >KOHE OHJACYIIH Kasipri
TEXHOJIOTHSIAPBI, TEOPHS aBTOMATTHI JKOOANAYIbIH JKYHeEIepi, 3BPHUCTUKAIBIK
VTBIMJIBUTBIK ~ QITOPUTMIAPABI  ICKE€  aCBIPYIbIH  KaHBIHJIA  KOJIJAHBLUIATHIH
IBPUCTUKAJIBIK JTICTED.

MaTteMaTUKaJIBIK ~ YITiIep JKOHE MEXaHUKAIBIK OHACYMIH TEXHOJIOTHSIIBIK
YAepicTepiH aBTOMATThI »KOOaNayablH >KYWECIHIH >K0OallaybIHBIH aJITOPUTMIAPHI
cyperreneni. JKeke >KoHE Maiia CepusUlbl OHAIPIC MIAPTTapBIHIAAFHl MEXaHUKAIIBIK
OHJICYAIH  TPOIECCTEPiHIH  TOpTiIOIHIH  0€31MaJorOBOMFAa  TEXHOJOTHSUIBIK
*o00aaybIHbIH JKYHECl CHHTE3 JKacaraH.



THE SUMMARY

of dissertational work of
Yurchenko Vassiliy Victorovich on a theme:

«Computer-aided design of technological processes of machining of parts of mining
machines », presented on competition of a scientific degree of doctor PhD on a
speciality 6D071200 — «Machinebuilding», Kazakhstan, Karaganda,
the Karaganda state technical university

This thesis provides a rationale for the relevance of applied science and solved
the technical problem related to the need to improve the methodology of computer-
aided design of technological processes of machining of parts of mining machines in
terms of individual and small-scale production. Formulated goal and main objectives
of the thesis, given the practical value, validity and reliability of the conclusions are
reported data on the structure of the thesis.

Provides an overview on the subject of the dissertation, which examines
theoretical concepts and practical results in the field of automation technology for the
design of machining machine-building enterprises. Carried out a critical comparison
of existing methods and modern computer-aided design process.

The aim is to develop computer-aided design process of mechanical machining
of parts of mining machines in terms of individual and small-scale production.

The idea of the work is to develop an automated system of designing machining
processes based on the formalization of methods obtaining technology for single and
small batch production.

Objectives of the study. To achieve this goal are formulated and solved the
following problems:

- Analysis of the existing CAPP systems;

- Analysis of the theory of design technological processes;

- Modeling of computer-aided design;

- software development;

- experimental researches the application of techniques aided design of
technological processes of mining machinery parts manufacturing and development
of recommendations;

- economic rationale implementation and operation of the software.

Scientific statements:

- Computer-aided design system, has the capacity to design processes for a wide
variety of products, including new and previously did not enroll in the production,
based on the formalization of the process of technological design;

- Mathematical models of the technological process of machining parts of
mining machines, provide an objective decision-making process and reflect the
dynamics of qualitative and quantitative conversion of blanks in the manufacturing
process;

- Algorithms for the formation of sets of database, treatment plans, transitions,
and results of operations to optimize decision-making process;



- Methods of technological design in no dialogue mode cuts down on design
time, eliminates human error and reduces operating costs and losses.

Scientific novelty of the paper is as follows:

- Formalization of the process carried out design and technology on which to
base a system of computer-aided design, which has properties such as the ability to
design processes for a wide variety of products, including new, previously not
submitted to the proceedings;

- Mathematical models of the technological process of machining parts of
mining machines that provide an objective decision-making process and reflect the
dynamics of qualitative and quantitative conversion of blanks in the manufacturing
process;

- Forming algorithms derived sets of bases, the optimal treatment plans,
transitions, and operations

- Methodology of technological design in no dialogue mode, which provides
reducing design time, eliminates human error which reduces production costs and
losses.

The practical significance is the following:

The technique of a formalized process of designing a no dialogue mode in
conditions of individual and small-scale production

Given the recommendations to reduce design time optimal TP elimination of
subjective errors and reduce production costs by increasing the volume of output data

Validity and reliability of scientific statements, conclusions and
recommendations of the thesis is confirmed by the use of optimization techniques,
heuristic methods used in the implementation of optimization algorithms, the theory
of computer-aided design, basic concepts and the existing treatment technologies.

Mathematical models and algorithms for designing computer-aided design of
technological processes of machining. Synthesized in the system design process no
dialogue mode machining processes in individual and small-scale production.



