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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJbHiCTb  TeMHM. BUpOOHHMLTBO  BaXXKOro  €HEPreTHUYHOIO,
METAJIyprifHOr0, TPAHCIIOPTHOTO OOJIAJHAHHS € OCHOBOIO MAIIMHOOYIyBaHHS
VYKpaiHM Ta BaXXJIUBOIO CKJIQJIOBOI0 YAaCTHHOIO 1i eKCIopTy. MOXKJIUBICTb
BUTOTOBJICHHS Ba)XXKKUX MAIIWH, KOHKYPEHTOCIPOMOYKHUX Ha CBITOBOMY PHHKY,
3a0e3MeuyeThCsl OCHAIICHHSIM  MAalIMHOOYJIBHUX MIJIPUEMCTB CYYacHHUM
BEPCTaTHUM OOJaJHAHHAM. 3apa3 BHUPOOHUKH METaJopi3ajJbHUX BEpPCTATIB HE
MalOTh YiTKOi KapTHHHU NPO BHUMOTH CIIOKHUBAUiB JO XapaKTEPUCTUK BEPCTATIB,
a CIOXKHMBayl BIAYYBAIOTh TPYIHOILI 3 BUOOPOM paIlioOHaJIbHUX METajJopi3aJbHUX
BEPCTATIB JIJISl CBOIX BUPOOHUUUX YMOB.

CknaznHICTh 3aBAaHHS OOTPYHTYBaHHS XapaKTEPUCTUK HOBUX BEPCTATIB 200
BHOOpPY palioHaJbHUX BEPCTaTIB 00YMOBIIEHA BEJIMKOIO KIJIBKICTIO (DAKTOPIB, 110
BIUIMBAIOTh Ha PILICHHS 3a3HAYEHOro 3aBAaHHA. [0 Takux (hakTopiB HaJIEKUTh
PI3HOMAHITTSI CXEM MOO0Y/I0BU TEXHOJIOTIYHUX Orepallii 1 6araTo XapaKTepucTUK
AeTanei, 1o MiUISIraloTb 0O0poOJIEHHIO: KOHCTPYKTUBHO-T€OMETpUYHa (opMa,
rabapuTHI pO3MIpH, MarTepial 1 METOJ OTPUMAaHHsS 3aroTOBKH, TOYHICTH 1
HIOPCTKICTh MOBEPXOHb, Maca, TEPMOOOPOOJIEHHs, TPYAOMICTKICTh, MpOorpama
BUITYCKY # 1H.

Bubip o6najHaHHs Ha MiANPUEMCTBAX Ha OCHOBI PO3pPaxyHKIB €KOHOMIYHOI
€()EeKTUBHOCT] 3A1MCHIOETHCA BKpail PIAKO BHACIIIOK BHCOKOI TPYIOMICTKOCTI
PO3paxyHKIB 1 MOKJIMBOCTI MOPIBHSAHHSA OJJHOYACHO TUIbKHU JBOX BapiaHTIB, TOMY
€ AaKTyaJIbHUM pO3pOOJIEHHS METOMAIB OINEPAaTUBHOIO BHOOPY paliOHAIbHUX
MeETaJopi3albHUX BEPCTATIB.

3B's130Kk po00TH 3 HAYKOBUMH NPOrpamMamM, IJIAaHAMHU, TeMamu. PoOoTa
BUKOHAHAa y  BIANOBIIHOCTI 3  HAayKOBOI  TEMAaTUKOW  Kadeapu
«Komm'toTepu3oBani MeXaTpoOHHI CHUCTEMH, IHCTPYMEHTH Ta TEXHOJOTI»
Jlonbacwekoi nepxkaBHOi MammHOOYAiBHOI akaaemii [[k-03-2001 «IligBumieHHS
AKOCT1 Ta €(EKTUBHOCTI BEPCTATHOTO OOJIATHAHHS Ta PI3aJBHOTO 1HCTPYMEHTY
JUIsT BaXKOro MamuHoOyayBaHHs» (Ne0102U001664); J1-04-2004 «Po3pobka
CUCTEMHU YIPABIIHHA SAKICTIO POOOTH BaXKUX BEPCTATIB Ta I1HCTPYMEHTIBY»
(Ne0104U004038);  J1-06-07 «Po3pobka  IHTErpaJbHOTO  KOMIUIEKCY
ONTUMAJIBFHOTO YIPABIIHHSA aJaNTHBHOI TEXHOJIOTIYHOK CHCTEMOIO BaKKHX
BepcrariBy (Ne0107U001306); k-08-04 «VYnockoHadtOBaHHS TEXHOJIOTIYHOTO
CepeloBUIlA I aBTOMATH30BAHOTO BHUPOOHUITBA MPOAYKIIT  Ba)XKOTO
mamuHoOyayBanHs» (Ne0105U002445); J1-06-2007 «Po3pobka iHTErpalbHOIO
KOMIUIEKCY ONTHMAJILHOTO YIPABIIHHS aJalTHBHOIO TEXHOJOTIYHOIO CHCTEMOIO
Baxxkux BepctaTiB» (0107U001306); /1-05-2009 «Po3poOka iHpopMaLiiHuX
TEXHOJIOTI /i1 CHCTEM aJanTUBHOTO YIPaBIIHHS MPOIECOM MEXaHIYHOI
o0poOku neranmeit Ha Baxkkux Bepcrarax» (0109U002669); [1-03-2011
«OmnepatuBHa ONTUMI3AIlS TPOIECIB PI3aHHS JUIsl CHUCTEM aJalTHBHOTO
VOpaBIIHHS BOKKUMHU BepcTaTamMu HOBOro mokomiHHs» (0111U000884); J1-03-
2013 «Po3poOka TEXHOJOTIYHUX CHUCTEM JJIsl €KOJOTIYHO ePEeKTUBHOI 0OpOOKH
JeTaneil eHepreTuky Ha 0a3l aJanTHUBHUX 0araTolIbOBUX Ba)KKHUX BEPCTATIB»
(0113U000607); Hx-01-2014 «IligBuiieHHs HAAIMHOCTI Ta MPOIYKTUBHOCTI
KOMI'FOTEPU30BAHUX MEXATPOHHUX BEPCTATIB IHCTPYMEHTAJIBHUX CHCTEM



Bakkoro MamumHoOyayBaHHs»  (0114U002757); O-03-2015 «YmnpaBniHHS
mpolecaMyd MEXaHIYHOi OOpoOKM jerajeil BITPOCHEPIeTUKH 3  HOBHUX
BaXKOOOPOOIIOBaHMX MaTepiaiiB Ha Bakkux Bepcratax» (0115U003124); J1-03-
2017 «lligBumeHHsT e€(PEKTUBHOCTI BUTOTOBJCHHS BHUPOOIB OOOPOHHOTO Ta
C€HepreTUYHOTO TPU3HAUEHHS [UISIXOM CTBOPEHHS BHUCOKOTEXHOJOTIYHHX
MEXaTPOHHUX BepcTaToiHCTpyMeHTanbHuX cuctem» (0117U001165)

Mera i 3amaui gocaimkedb. [ligBuiieHHS eQEKTUBHOCTI BaXKUX
METaJOpi3aIbHUX BEPCTATIB Ha OCHOBI BHU3HAUYEHHS MOro palioHAIbHHUX
TEXHIYHUX 1 KOHCTPYKTUBHUX TapaMeTpiB. i1 e(eKTUBHICTIO BaXKKUX BEPCTATIB
PO3YMIETHCS MIABUIIEHHS X MPOAYKTUBHOCTI, TOYHOCTI, 3HM)KEHHSI COOIBAPTOCTI
npouecy oO0poOieHHs neraneil. s mocsrHeHHs 3a3HA4Y€HOI METH HEOOX1JTHO
OyJ10 BUPIIIUTH TaKi OCHOBHI 3a/1a4i:

® [POBECTHU CTaTUCTHYHI JTOCITIIKEHHS YMOB 00poOJIeHHs
BEJIMKOra0apuUTHUX JeTallel Ha MIJIPHEMCTBAX BAXKKOT0 MAIlIMHOOY1yBaHHS;

® po3poOMTHM 1 BHOPOBAAUTH Oa3zy 3HaHb IMPO BEPCTATH, YMOBH
00po0JIeHHS 1 00pOOTIOBAaHUX JICTANISIX;

® CKCIIEPUMEHTAIBHO JIOCIITUTH BIUIMB KOHCTPYKTHUBHUX IapaMeTpiB
METaJop13aJIbHUX BEPCTATIB Ha TOUYHICTb, AKICTh 1 TPOYKTUBHICTb OOPOOIEHHS;

® [POBECTH TEOPETHYHI JOCHIKEHHS 3aJeKHOCTEH IMOKa3HUKIB
MEXaHIYHOTO OOpOOJIEHHS Bl KOHCTPYKTHUBHUX XapaKTEPUCTUK BaXKUX
BEPCTATIB Ta IHCTPYMEHTY;

® pO3pOOUTH TPAKTUYHI PEKOMEHJAIlli 3 TMPOEKTYBaHHS BaXKKHX
BEPCTATIB ISl MANPUEMCTB BaXKKOTO MAIIMHOOY TyBaHHS.

O6'ekm Oocnioxycennsn — mporec OOpOOJSIEHHS Ha BaXKKUX TOKAPHUX
BepcTaTax.
Ilpeomem oOocnidycennn — paiioHaIbHI KOHCTPYKTHBHI TapameTpu

BaYKKOT'O TOKapHOTO BEpCTaTa.

MeToau pociixxenb. MeToI0I0TTYHOK OCHOBOKO POOOTH € KOMIUICKCHUM
MiIX11 0 BUBUCHHS MPOIIECY MPOCKTYBaHHS Ta €KCIUTyaTarlii BA)KKUX BEPCTaTIB,
o0poOneHHsT naeTaleli Ha BaXKUX BepcTarax, iX YMOB 1 OCOOJMBOCTEH,
3aKOHOMIPHOCTEH TIPOIIECiB TIPOCKTYBaHHS BepcTaTiB. B  0OCHOBY pobotm
MTOKJIaJI€HO €TUHUMN T AX1 100 MPOBEICHHSA TEOPETUUHUX 1
EKCIIEpUMEHTAILHUX  JOCHIKEHb, 10 0a3yeTbcss  Ha QyHAaAMEHTATHHUX
MOJIOKEHHSX TEOPiil MPOEKTYBaHHS BEPCTATIB.

TeopetnuHi AocHiKEHHsT 0a3ylOThCS Ha OCHOBHMX IOJIOXKEHHSX Teopii
MPOCKTYBaHHS BAXKHUX METAJIOPI3aJbHUX BEpPCTATiB, TEOPId HAIIWHOCTI,
JOCIIKEHHST ~ Omepalliif, TPUUHATTA  pilleHb, Teopii  WMOBIpHOCTEU
Ta MAaTEMaTUYHOI CTATUCTHUKH.

ExcnepyMeHTanbHl JOCTIIKEHHSI MPOBOJIMIMCS y BUPOOHHUYHMX YMOBaxX
Ha peajlbHOMY TEXHOJOTIYHOMY oOJjiagHaHHl. BoHu 0a3yloThCsi Ha Teopisx
perpeciiHoro  Ta KOpeJslifHOTO  aHaji3iB, MaTeMaTU4YHOI  CTaTUCTUKH
3 BUKOPUCTAHHSIM METOAMK (POpPCOBaHUX, MPUCKOPEHUX, TPUBATIUX BUIIPOOYBaHb,
MOMEHTHHX CIIOCTEPEXeHb, 1H(hOpMaIlIiHOI 0a3u 3HaHb, EBPUCTUYHUX METO/IIB.
PoGota BUKOHyBanacs 3a JOMOMOIOI0 CY4YacHHUX 3aco0iB OOYMCIIOBAIBHOI
TEXHIKH.



HaykoBa HOBH3HA 0/Iep:KaHUX Pe3yJIbTATIB

1. Briepmie  ozepxaHi MaTeMaTH4HI MOJENl TpPaHUYHUX  3HAYCHD
KOHCTPYKTUBHO-TEXHOJIOTIYHOI ~CKJIQJHOCTI JeTami JJii BUTOTOBJIGHHA Ha
Baxkomy Bepcrati 3 UIIK, ski [103BONSIIOTH BCTAHOBUTH (PYHKIIOHATIBHI
3aJIeKHOCTI MK CKJIaIHICTIO 00pOOIIOBaHUX JeTaned, GyHKIISIMU BEpPCTATIB Ta
(GYHKITIOHaTEHUMH OJIOKaMH.

2. Y I0CKOHAJIEHO METO/T rpyIyBaHHs aetanein BaYXKOTO
MaIlMHOOYyBaHHS Ha OCHOBI JOCJIDKCHHS 0a3u 3HaHb MPO POOOTY BaKKHUX
BepcTaTiB. OjepxkaHO pe3ynbTaTH Kiacudikamii Ta KOMIUIEKCHI JeTalli-
peICTABHUKHU.

3. Briepie  po3po6iieHO  (PYHKIIIOHAJTBHO-CTPYKTYPHI MOl  HOBOT'O
BaXKOTO METAJOpPi3aIbHOIO BEpCTaTy 3 MPOrpaMHUM KEpyBaHHSAM IS
BUTOTOBJICHHS BUSBICHUX Tpyn naeranedl. BusiBaeHo yHidikoBaHuil cKian
(yHKIIOHATBHUX OJIOKIB JUIsl TOOYOBM HOBUX BEPCTATIB 32 OJIOYHO-MOAYJIBHUM
MIPUHITATIOM.

4. Po3po0iieHO MeTO/ paHKyBaHHSI TapaMeTPIB BEPCTATIB 1 ONMEPATUBHOTO
BUOOPY paliOHAJIbHOI KOHCTPYKUII METaJopi3ajJbHUX BEPCTaTIB 3 TaMH
BEpCTATIB, IO ICHYE.

IIpakTU4He 3HAYEHHS OJIeP:KAHUX pe3yJIbTaTiB

1. Bnockonanena 0a3a 3HaHb 3 TMpPEIEACHTIB MapamMeTpiB MEXaHIYHOTO
00poOJIeHHs Ha MIJIPUEMCTBAX BAXKKOTO MAIIMHOOY TyBaHHS .

2. Po3po0iieHO METOIUKH ONEepaTUBHOTO BUOOpPY €()EKTUBHOTO BapiaHTy
KOHCTPYKIIii 3 IX THMaxy, 1 BHOOPY HOBOTO MeTajopizainbHoro Bepctaty 3 UIIK B
3aJIEKHOCT1 BiJl HOMEHKJIATYPH JAETallel, 1[0 BUTOTOBIISIOTHCS Ha IMIANPUEMCTBI
Ba)KKOT'0 MaIIMHOOY1yBaHHSI.

3. Po3pobiieno MeTouky BiOOPY palliOHALHUX TPYI BEIMKOTa0apUTHUX
neraned s oOpoOsieHHs Ha MetanopizaibHux Bepcrartax 3 YUIIK, mo nie Ha
M1IITPUEMCTBI.

4. Po3pobiieHO pexkoMeHAallli 3 TIPOEKTYBaHHS HOBOIO  BaXKOTO
MetasnopizanbHoro Bepcrary 3 UIIK, a Takox meToauku BiAOOpY palioHaIbHUX
rpyn AeTajiedd 1uisi BATOTOBJIEHHS 1X Ha BEpCTaTax, 1o A1F0Th Ha BUPOOHHUIITBI.

5. [IpoananizoBaHo THUMOBI JeTali, $SKI OOpPOOIIOIOTHCS B yMOBax
I ITPUEMCTB Ba)KKOT'O MarmHOOy TyBaHHS. Tak, VIS I[IpAT
«HoBokpamaTopchkuii MalMHOOYMIBHUN 3aBO/» C(HOPMOBAHO TpU TPYIHU
JeTaNeH-MpeACTaBHUKIB HA OCHOBI KJIACTEPHOTO aHali3y rabapuTHUX PO3MIpiB
1 KUTBKOCTI HEOOX1AHUX (POPMOTBIPHUX PYXiB. Y pe3yinbTaTi aHamizy JeTanei-
MPEJCTABHUKIB BUSBJICHI BUMOTU JO KOHCTPYKIIl METaJOpi3ajJbHUX BEPCTATIB
JUIST KOHKPETHHX YMOB TIINPUEMCTBA, BHU3HA4YCHI TMapaMeTpyd HANUOUIBII
parioHaATPHUX KOHCTPYKI[IH BaKKHX TOKAPHUX BEPCTATIB.

6. Po3po6iieHO  (yHKIIOHATBHO-CTPYKTYPHI MOJENl Ta KOMIOHYBaHHS
HOBOTO Ba)XKOTo TokapHoro Bepctara 3 UIIK, y Tomy umcii 6araTomisboBOrO,
TEXHOJIOTIYHI MOXJIMBOCTI SIKOTO CIeIiaigizoBaHi Ha O0OpoOJieHHI Trpyn
BEJIMKOrabapuUTHUX JIeTalied, BUSBIICHUX Ha OCHOBI 0a3u 3HaHb.

7. BripoBaykeHO TEXHIYHI MPOIMO3MINT JJIS CTBOPEHHS TaMH HOBHX
TokapHux  BepcrariB  Ha [IpAT  «Kpamatopcekuii  3aBoJi  Ba)KKOIO
MalMHOOYyBaHHS».



OcoOucTuii BHecok 3100yBaua. Bci HaykoBi pe3ynbTatd OTpHUMaH1
3nmo0yBadeM caMocCTiiiHO. 3100yBad 31iCHMIA HAyKOBE OOIPYHTYBaHHS
PO3pO0OK y Tally3i MamuHOOYIyBaHHS, IO 3a0e3leuye BUPIMICHHS BaXKITHBOL
MPUKIAAHOI 3a1adi: IMJBUIICHHS €(QEKTUBHOCTI BAXKKUX BEPCTATIB HA OCHOBI
BHU3HAUEHHS 1X pallioHaIbHUX TEXHIYHUX 1 KOHCTPYKTUBHUX MapaMeTpiB.
[TocTanoBKka 3a/1a4 1 aHalli3 HAYKOBUX PE3yJIbTAaTIB BUKOHAHI Pa30M 3 HAYKOBUM
KEpIBHUKOM 1 YaCTKOBO 31 CIIIBaBTOpaMU ITyOTiKaIIii.

Anpobaunia pe3yabraTiB aucepranii. OCHOBHI MOJIOXKEHHS 1 pe3yibTaTH
poGoTu nomoBifanucs Ta oOropoproBasiucs Ha ToHanx 20 HayKOBHUX
KOH(EpeHINiAX 1 ceMiHapax, Y TOMy 4YUCJl Ha MDKHapomaHux: X BceykpaiHcbkii
MOJIOJIDKHIM HAyKOBO-TeXHIUHIA KoHbepeHlli «MammuHoOyayBaHHS YKpaiHu
OuYMMa MOJIOJIUX: MIPOTPECUBHI 171e1 — Hayka — BUpoOHUIITBO» (M. Cymu, 2010 p.),
[X MixHapoaHiii HAyKOBO TE€XHIYHIN KOH(epeHIi «Baxke MalimHOOY/ IyBaHHS.
[IpoOnemu Ta mnepcrneKTHBU poO3BUTKY». (M. Kpamatopeek, 2011 p.), XII
Bceykpaincbkiii MOJIOALKHIN HayKOBO-TEXHIYHIN KOH(pepeHuii
«MamuHoOyyBaHHsI YKpaiHM O4yMMa MOJOJMX: MPOTPECUBHI 1]1€i — HayKa —
BupoOHHITBO» (M. KwuiB, 2012 p.), XI MibKHapoJIHIi HayKOBO-TEXHIYHIH
koH(pepeHuii «Baxke wmammHOOynyBanHs. [lpobmemMu Ta mIEpCHEKTUBH
po3BUTKY» (M. Kpamaropcek, 2013 p.), XIV BceykpaiHChkiil MOJOIIKHIM
HAyKOBO-TEXHIYHIA  KoH(pepeHiii «MamuHoOynyBaHHS  YKpaiHH  oyuMa
MOJIOAMX: MPOTPECUBHI i1ei — Hayka — BUpoOHUITBOM(M. Cymu, 2014 p.), XII
MixHapoHIi HayKOBO-TeXHIUHIM KoH(pepeHmii «Baxke wmammHOOymyBaHHS.
[IpoGnemu Ta mepcnekTuBU pPO3BUTKY» (M. Kpamatopcek, 2014 p.), XIII
MixHapoHIi HayKOBO-TeXHIUHIM KoH(pepeHmii «Baxkke wmammHOOyyBaHHS.
[IpoGnemu Ta mnepcnekTuBH po3BUTKY» (M. Kpamaropcek, 2015 p.), XIV
MixkHapoHIi HayKOBO-TeXHIUHIM KoH(pepeHmii «Baxke wmammHOOymyBaHHS.
[IpoOnemu Ta mnepcnekTHBU PO3BUTKY» (M. Kpamatopcbk, 2016 p.), VI
MixHapoHId HayKOBO-TeXHIUHIM KoH(pepeHii «lIporpecuBHi TeXHOJOTII
y MamHoOyayBaHHDy (M. JIbBIB, 2017 p.), XV MiKHapoaH1H HAYKOBO-TEXHIYHIN
koH(pepenuii «Baxke wmammHoOynyBanHs. IlpoOieMu Ta TEpCHEKTUBU
po3BUTKY». (M. Kpamaropcbk, 2017 p.), XVI MixnapoaHiil HayKOBO-TEXHIUHIH
koH(pepeHuli «Baxke wmammHOOynyBaHHg. [lpoOremMu Ta mepcrneKTUBU
po3Butky» (M. Kpamatopcek, 2018 p.); XVIII Bceeykpaincekiit MoomiKHIN
HAyKOBO-TEXHIYHIA  KoH(epeHuii «MamuHoOyqyBaHHS  YKpaiHM — o4yMMa
MOJIOJIUX: TIPOTPECUBHI 171e1 — HayKa — BUpoOHHUITBOM (M. KpamaTtopcrk, 2018 p.),
VIl MixxnapoaHiit HayKOBO-TexHIuHINA KoHpepeHii «IIporpecuBH1 TeXHOJOTI Y
MamuHoOyayBanHi PTME — 2019» (m. IBano-®pankiscek — Spemue, 2019 p.),

XVII MixxnapoHin HAyKOBO-TEXHIYHIN KoH(pepeHIIii «Baxke
MamuHOoOyyBaHHs. [IpoOnemMu Ta mepcrnekTuBU po3BUTKY» (M. KpamaTtopcsk,
2019 p.).

Ilyoaikamii. 3a pe3ynapTaramu JOCHIKEHb OMyOJikoBaHO 34 HayKOBI
npaiii, y Tomy 4yuciai 1 moHorpadis, 9 crareil y HaykoBuUX (paXxOBUX BHIAHHSIX
3HEX 1 crarTs y MDKHapOAHMX HAyKO-METpU4YHHX Oazax, | crarrtsa y
3aKOPAOHHUX BUIAHHSX, /7 CTaTel y BITUM3HSHHUX BHJIAHHSIX, BKIIOYCHHUX [0
MDKHApOJIHUX HAayKOMETPUYHHMX 0a3 JaHux), 25 Te3 JomoBijel y 30ipHUKaX
MarepianiB KoH(EpeHIIIH.



Crpykrypa i o0caAr aucepramii. J{ucepraiis ckiIagaeTbcst 31 BCTYMY,
I'ATH PO3JITIB, 3araiIbHUX BUCHOBKIB, CIIMCKY BUKOpPHCTaHUX kepen — 102
HaiiMeHyBaHb (16 c.) 1 3 momatkiB. OCHOBHUH TEKCT POOOTH MICTUTH 156
CTOpIHOK, 65 pucyHkiB, 21 Tabmuiro. 3aranpbHUN 00CAT POOOTH CTAaHOBUTH 212
CTOPIHOK.

OCHOBHMUM 3MICT POBOTH

Y Berymi po3KpUTO CyTh 1 CTaH HayKOBOi 3ajadi, OOIPYHTOBAHO
aKTYaJIbHICTh TeMH, ChOPMYJIBOBAHO METY 1 3ajJadi JOCHTIPKeHb, BHUKIIAJIEHO
HAyKOBI TOJIOKEHHS, sIKI BUHOCATBCSI Ha 3aXKCT, HABEJICHO JIaHl 1I0J0 HAyKOBOT
HOBU3HM, OOIPYHTOBAHO JIOCTOBIPHICTh 1 T[IOKa3aHO WPAKTUYHY IIHHICTh
OTPUMAaHUX HAYKOBHUX PE3yJIbTATIB, HABEJCHO JIaH1 Mpo MmyOJiKallii il arnpoobaiiiro
pooOOTH.

Y nepmioMy po3aiii 371HCHEHO aHali3 Cy4acHOTO CTaHy MpoOjieMu
BJIOCKOHAJICHHS BUKOPUCTAHHS CyYacHHX BepcTaTiB. I[IpoanHanmizoBaHO yMOBHU
00poOJICHHS  BEJNMKOra0apuTHUX JAeTaledl Ha MOIANPUEMCTBAX  BaXXKOTO
MalMHOOYAyBaHHS, AOCTIIPKEHHI TEXHOJOrIYHI MapaMeTpl Ta TEXHOJIOTIYHI
MOKJIMBOCTI BOXKKUX BEPCTATIB, 1[0 MAIOTh NMEPIIOPSAHE 3HAUCHHS.

BigznaueHo, 1m0 HaWOIBII TEPCHEKTUBHUMH IUISIXaMHU  IT1JIBUIICHHS
e(eKTUBHOCTI 0OpOOJICHHS BEJIMKOTa0apUTHUX JIeTaliel € TPOEKTYBaHHS HOBOTO
MmeTanopizaibHoro Bepctaty 3 UIIK, cnemiamizoBaHoro Ha TPYHOBOMY
o0OpoOJIeHHI 3aroTOBOK, a TaKOX OMNEPAaTUBHOTO BHOOPY PpaIliOHATBEHOTO
oOnagHaHHS 3 THUIAXy BEPCTaTiB, IO ICHYE. Y IbOMY HampsiMKy BHKOHYBaJIU
po6otu b.C. banakmmus, B. B. bymyes, 5. B. BacunpueHko,
0. M. Jlanunpuenko, B. B.€midpanos, B. B. Kamiaceka, O. O. Knouxo,
B. JI. Koanwog, B. O. Kyninos, 10. M. Ky3nenos, I. B. Jlyuis, A. JI. Makapos,
O. b. ITpuxoxasko, O. C. IIpoHikos, B. E. ITym, J1. H. Pemeros,
B. b. CtpyTuHChKUi 1 6araTboX 1HIIUX BYCHUX.

3HauYHUN BHECOK y BUPIIICHHS aKTyaJbHUX MPOOJIEM MPOLECIB TOKAPHOTO
0o0OpoOJieHHs1 Ta MIJBUILIEHHS HOro e(eKTUBHOCTI BHECIM BITYM3HSIHI BYEHI:
1O0. M. BHykos, b. C. BopoHIios, A. I. I'paGuenko, B. O. 3anora,
B. C. Matii6opona, B. O. Ocrad’eB, 0. B. Ilerpakos, H. C. PaBcwka, I1. P. Ponin,
I'. TI. Kmumenko, C. A. Kiiumenko, €. B. Muponenko, I'. JI. Xaer # iHmi.
[IpoanainizoBaHo yMOBH OOpOOJICHHS BEIUKOTA0APUTHHUX JAeTalield (TMPHUKIIaa
JieTaNieil HaBeJICHO Ha puc. 1) Ha MANMPUEMCTBAX BAXKKOTO MalTuHOOYAyBaHHS 3
oxoruieHHsIM Oym3bko 100 3aBomiB 1 439 omunmis BepctariB. CTpyKTypa
iH(dopmariitHoi 6a3u 3HaHb OOPOOJIEHHS Ha BaXXKUX BEPCTATax MOKa3aHa Ha PHC.
2. Po3momin neraneit Oa3u 3HaHB 3a MPH3HAYCHHSIM II0Ka3aHO Ha puc. 3. Y
Tabmmii 1 HaBeneHa HOMeEHKJIaTypa oOpoOmtoBaHux BaikiB Ha [IpAT
«HoBokpamaTopchKkuii MaIIMHOOYIIBHUI 3aBOJIY.



Puc. 1. Jletani-npencTaBHUKU BaXKKOT'O MAITMHOOYTyBaHHS

Pexxumu pizaHHsS Ha BUTOTOBJICHHS AeTaynei 3 Tabmuili 1 mpencraBieHi y
Tabnui 2.

AHami3 JiTepaTypHUX JDKEpea MOBiB, IO B CyYaCHHUX JOCIIKEHHSIX
HEJOCTaTHS  KIJIBKICTh  HAyYKOBO  OOTPYHTOBAaHUX CHCTEMHUX  METOJIB
TEXHOJIOTIYHOTO TMPOEKTYBaHHS MeTanooOpoonux BepcrariB 3 UIIK, piBeHb
creriamizami  SKAX ~ BIANOBiZa€E BHMOraM  OUIBIIOCTI  MEXaHOOOPOOHHX
BUPOOHUITB BAXKOTO MamMHOOymyBaHHSA. [H(OpMaIiiHO-TEXHOIOTIYHOO
OCHOBOIO  cliemiamzaiii HOBUX MeTanooopooHux BepcratiB 3 UYIIK €
JOCIIJKEHHSI IIIMPOKOT HOMEHKJIATypu OOpOOIIOBaHMX JeTalied BasKKOTO
MaIuHOOyIyBaHHS.

Tabmunus 1 — Homenkmarypa o6po6iaroBannx BankiB Ha [IpAT «HKM3y»

c% & = c% A E é é
. . <
ra6aPHTH1 POSMIPH e 8 B8 2 TeepaicTh 60UKH 3 2 2 ER
BaytiB ) 6oukw / <2<= =B 2 E5  uiiox £ 85 o g
L6ouku / L nerani 8 § § G © S g A &g
& & & =h=
o o o
1600 x 2700 x 6700 Bouku 1 mmiiok Eu 6
1500 X 2500 x 6300 | . ., 70 320HB. Bowau | >0
1400 x 2000 x 5500 6oﬂT Bin 60 0 85 HB an 5MMO X A
1200 x 1200 x 5000 Ilniiok 30 10 00050, I\f
1100 x 1500 x 4800 55HB ’
1000 x 2500 x 5700 Bouku 1 mmiiok 5 60
900 x 2000 X 4800 | Bix 110 320HB. Bouku T;;T;ﬁ I:“;“
600 x 1800 x 4600 | 1,8-12 Bix 60 10 100 HB | o onMO X A
500 x 1700 x 4300 | T [luifox 5in 30 10 | oo™ I\f
450 x 1500 x 3700 55HB ’

[lepemymMmoBOIO  MpPOEKTYBaHHS 1  CTBOPEHHS  CHEIlai30BaHUX
MeTaio00poOHux BepctaTiB 3 UIIK € HasBHICTP HAYKOBOTO 1 TEXHOJOTIYHOIO
3a0€3IeUeHHs, 110 J03BOJUI0 O BCEOIYHO OIIHIOBAaTH BIUIMB PI3HUX YMHHUKIB
Ha WOro TEXHOJIOTTYHI MOKJIIMBOCTI Ta CIIOJKHBY1 BJIACTUBOCTI.




Tabmunss 2 — Pexumu pi3aHHS Tpu OOpOOJIEHHI JeTanei BakKKOro
MaluMHOOYyBaHHS
z =
3. =
m o
2 E % BWI t S, Vi , XB Pz,H Py,H Px,H Mo,
e > TOYiHHA | MM | MM/00 | MM/XB kBT
E S¢
492.6 | uopHOBe 10 0.6 23.5 15 13244.2 | 5728.6 | 7720.9 5.1
gopuoBe | 0.5 1.3 28.1 18 1151.3 582.5 529 0.5
1640 YOPHOBE 10 1.2 18.5 4 23099.6 | 9338.5 | 12031.7 7
gopuoBe | 0.5 15 26.8 5 12914 644.4 579.8 0.6
500 YOPHOBE 10 1.1 19 12 21541.6 | 8782.8 11380 6.7
gopHoe | 0.4 1.3 29.1 19 916.4 471.8 417.6 0.4
1400 YOPHOBE 10 1.4 17.5 4 26141.4 | 10410.5 | 13279.2 | 7.5
gopHoBe | 0.3 1.8 27.1 6 886.7 452.2 379.1 0.4
310 YOpPHOBE 10 0.8 21.3 22 16683.6 | 7016.7 | 9281.7 5.8
gopHoe | 0.5 1.1 29.8 31 1006.9 517.8 475.4 0.5
430 YOPHOBE 10 0.8 21.3 22 16683.6 | 7016.7 | 9281.7 5.8
gopuoBe | 0.5 1.3 28.1 21 1151.3 582.5 529 0.5
VipaemiHaa Obpobra JoBiOKOED - HOPMaTHEHZ
indopManiero GaHKy » iHd opmanii > intbopmanisa
]
| L
Basa mpennextis Eubip Easa goeigox
IpelemesTiE 3 bas
10 330 AEmI
YMOEEN
Bubip bxn
jafiziind HopraTHEN
MATenMATHRHE
T— 3abesneneHHA
KOpPeKTYEEHH A, T
N — aTanor
inhopnaanii (CT ATHCTHEEDGT AHATIS obnagHarH"
posnominiE
3MIHA CTPVET YPH
bas marnm HapaxTepHCTHEA
- — obpobmoearmn
E‘-':‘P'mmﬁﬂﬂ”’fi MET epi ATiE
perpeci fl
AHAMS
Karanor
IHCTPYMEHTIE
Tpadiuee
TIpeCT ABTEHHA
pesyTIBTATE

Puc. 2. Ctpykrypa indopmariiitHoi 6a3u 3HaHb 00pPOOJICHHS AeTanei

Ha BAXKKHUX BCPCTATAX




3anyacTMHa MmeTanyprilHoro
FgpotexHiyHe obnagHadHA 1% ofnagHaHHA 1%

MNOKOBKK 3 NONEPESHEOD
MexaHiuHow oBpobhow 2%

/

KysHeuHonpecoee obnagHaHHA 2%

Bankd onopHi rapaYol NpoKaThK
39%

Bankd onopHi X0N0aH0T NPOHaTHK
18%

Banku pobodi rapayoi NpoHaTHK
11%

Puc. 3. Po3nonin neraneit 6a3u 3HaHb 3a IPU3HAYCHHSIM

Y napyromy po3aiii HaBeIEHO METOIU JOCHIKEHHS 1 MPOEKTYBaHHS
BKKMX METAJIOPi3aIbHUX BEPCTATIB.

Ha erami TeXHOJIOTIYHOTO MPOEKTYBaHHS METAJOpI3aIbHUX BEPCTATIB
po3po0ieHa #oro (QyHKIIOHAIBHO-CTPYKTYpHA MOJIENb, $IKa BCTAHOBIIIOE
KOMILJIEKC HEOOXIHMX 1 JOCTaTHIX (YHKIH, IO peaii3yloTbCs BEPCTaTOM,
1 MaTepiaibHUX HOCIiB (arperaTiB, BYy3/TiB 1 T. 1.), SKi iX 3a0€3M€4yIOTh.
[ToO6ynoBaHO anropuT™M NPOEKTYBAHHS BAXKKMX BEPCTATIB, BU3HAYECHI BXOMIH
1 Buxoau mporecy (puc. 4). Jlus po3rasiagy BHYTPIINIHBOT CTPYKTYpH MPOLECY
MPOCKTYBaHHS 3 BUKOPUCTAHHSM  MEXaHI3My JE€KOMIIO3MIl Mo0ynoBaHa
Jiarpama, y siKid mpeAcTaBJieHl BC1 MPOLECH, 110 BXOJASITh B OCHOBHUM Mpoliec, 1
B3a€MO3B'SI3KH MIXK HUMH (pHC. 5).

PermamMeHTy091 TJOKYMEHTH

30BHIIITHA ]Hcl)opmauig IS
indopmairis == Pozpoéurn nponecc ] CIIOYKHBAYIB
no0yI10BH PYHKIIOHAILHO-

I[ETaﬂi, = CTPYKTYpPHOT Mog]E.IIiTBﬂmKI]TG | (IJyHKU;iUHaJIBHO-
BHI'OTOBJICHI TORApPHOTO BEPCTATY CTPYKTYPHA MOJEJb
¥ JapMOBHHER ﬁ Ba)KKOTO BEPCTaTa

[IpoexTyBaibHUKH

Puc. 4. Anroput™ npoeKkTyBaHHS BaKKOI'O BepcTara

Hactynaum mpoiiecom € po3poOka TEXHOJIOTTYHUX MPOIECIB 1 Oneparlin,
10 TAKOX € CKJIAJIHUM OaratoanbTepHaTHBHUM 3aBaaHHsAM (070K 4). CTpykTypa
noOyJI0BU TEXHOJIOTIYHUX Ollepalliii 1CTOTHO BIUIMBAaE Ha (popMyBaHHS



(YHKITIOHaTBHO-CTPYKTYpHOT Mol BepcTary. Ta sk caMa KOMIUIEKCHA JIeTalb
Moxke OyTu o0OpoOsieHa 3a TMOCHIJOBHOIO, MapajelbHOI0 1 TOCHI0BHO-
napajeibHOI0 CXEeMOIO, M0 TOTpeOyIoTh BHOOPY BEpCTaTiB 3 PI3HUMHU
¢yHkIisMu 1 QyHKUIiOHATBHUMH OsiokaMu. Bxogom 06510Ky 4 € KOMIUIEKCHI
AeTai-peICTABHUKN, a BHUXOJIOM — palllOHAJIbHI CTPYKTYpU TEXHOJOTTYHUX
omepariii 00poOJICHHS JIeTajei.

BxoaoM BepcTaTHOI CHCTEMH € KOMILIEKCHA JIeTallb MEeBHOI CKIaIHOCTI Sj,
1 parioHaJIbHa cxema oOpoOeHHs T; i€l KOMIUIEKCHOI netani. Bimx ckimamHOCTI
KOMIUICKCHOI JieTalti S; 1 cxeMu i1 00poOaenHs T; 3anexath ckiaan QyHkiin F; ta
CTPYKTypa BepCTaty i MepIl 3a BCe CKIIAM 1 KUTbKICTh (PYyHKITIOHATBbHUX OJIOKIB Bj,
oOnanHaHHs (CTaHWHA, MIMUHAETBHI 0abku, cymopra ¥ 1H.), SIKI TPHUIHATI
y SIKOCT1 BUXOJIy BEPCTAaTHOI CHCTEMHU.

®yHkuii F; BepCTaTHOI CUCTEMH BU3HAYAIOTHCS LUIAXOM 0araTO3HAYHOTO
BiIOOpaXEHHST MHOXXUH KOMIUIEKCHOI JIeTall CKJIAQJHICTIO S; 1 CTPYKTYyp
TexHoJIoT1uHuX T; y 6e3miui ¢pyHkuiid F; Bepcrary:

rS*T > F, (1)

Jie 7 — BiI0OpaXeHHS MHOKHH;

S = {S;} — 6e31i4 KOMILIEKCHOI A€Tali CKIaIHICTIO S;;

T = {T;} — Ge3niu CTPYKTYp TEXHOJOTIYHUX OIEPAIliif, 0 PEATi3yIOThHCSI
BEPCTATHOIO CUCTEMOIO;

F= {F;} — 6e3miu GpyHKIIi{l BEpCTATHOT CUCTEMH.

Jowyment,
PErIIAMEHTYHPMHIT
npolec
IInanysarn : t
npomec Hocmpxenns Bumora IIporpama Tporpamu KIIIT [Iporpammn
@ PHEHKE CIOKABAYIR POSBHTKY TexHomorii NOCTAYAHHA |
3mificmosaTn Indopmauin ara
BIAEMOLI0 bl CIOAHBAYIE
JoBHimHAA 3 COOAHBATAMH n p
7 : 03poBHTH
iH(opManin .
bop KOMITTIEKCHI
I ACTANI=IPENCT A BHHEN
JeTamni, mo BHroTORIAIOTECA
T
¥ 3AMOBHHES PospofuTi
crpykTypy TO
Komiurerci aetani- @
Npe/ICTABHHEH le:lnxusauun
PU'JP“E“T“® Haﬁlp GroKin
DyHEIIOHATEHO=
| Crpyxrypu TO CTPYKTYPHY MOAETE l l
BAWKHX BEPCTATIB ’
IInanosni pe Pospobury
R I T3 na T3
BLAI loToRl hyHEIOHLTMHO=CTRYRTYPH] MOLem BAAK] BepeTaTH [
Texmonors BAWKHY BCPCTATIR
Cnyaba @
MAPKCTHHIS KUHCIP}HUPH'\\
P \| TEXHOMOTH
Buxonasii

Puc. 5. Cxema nporuecy mo6y10Bu ¢GyHKIIIOHATBHO-CTPYKTYPHOI MOJIE1
Ba)KKHX BEpCTaTIiB
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Takum yMHOM, KO’KHa MHOXHHaA eneMeHTiB SjTjES*T mo Ge3mui F Oyne

nigMHOXKMHA ~ (QyHKUIH F; BepcTaTHOI CHUCTeMHM, 3ICTaBIIOBAaHUX  IPH
BIJIOOpaKeHHI 7 elleMeHTaMu Sj* Tj:

r(ST)={F:(UST)(S*T;; F)erd, (2)

npoiiec mooy10BU (YHKIIIOHATEHO-CTPYKTYPHOI MOJIe 3a0e3meuye miaoip
¢yHKIlOHaTBPHUX  OJIOKIB  Ansl  peamizauii  QyHKHiM BepcTaTa MUISIXOM
BimoOpakenus d Oe3miui ¢yHkuiii F Bepcrata y 6e3nidy B (yHKIIOHATIBHUX
0JIOKIB:

d:F—B. (3)

Tomi crocobom st koxkuoi ¢ynkmii d(F;), siky HeoOXimHO peanizyBaTtn
BepcTaTy, Oyae oauH abo Kiibka QPYHKIIOHAIBHUX OJIOKIB B;, 110 3a0e31meuyoTh
1110 (PYHKIIIIO:

d(F)=({Bi} :(3F)(F;;B;)&d). (4)

VHipikoBaHui ckiaa (QyHKIIOHATBHUX OJOKIB B; 1Uisl MOOYJOBH HOBOI'O

BEpCTaTy 3a OJIOYHO-MOIYJIHHUM MPHUHIIUIIOM BH3HAYMMO IUISIXOM 3HAXOKCHHS

o0JacTi 3Ha4YeHb B110OpaxkeHHs d 3a TomoMororo o0'enHaHHS 00pasiB (PyHKIIIH
F:

B,=[U(Ud(F,))eBV(F)eF]. (5)

OyHKIIOHATBHO-CTPYKTYPHE JOCTIPKEHHS! BEPCTATHOI CHCTEMHU BUKOHAHO
Ha OCHOBI (YHKI[IOHQJIBHO-BAPTICHOTO aHamizy, Mg peaiizaiii sKOro
3aMpONOHOBAHUM Psijl B3a€MOTOB'SI3aHUX €TaIiB, Y TOMY YHUCHI 1HQOpMaIIMHUMA
etan (OOTpyHTYBaHHS BUXIAHUX JaHUX), aHANTUYHUN eTan ((yHKIIOHATbHE
moaentoBanHsl BepcrariB 3 UIIK), TBopumii eranm ((PpyHKIIOHAIBHO-CTPYKTYpHE
mozemtoBanHs BeperartiB 3 UIIK), nocminauibkuii eran (BU3HAYEHHS 3HAYUMOCTI
dbyHKIIM 1 BUTpAaT Ha iX peamisaiil), peKOMeHIaliiHui ertam (BUOIp
ONTUMAJIBHOTO BapiaHTa KOMIOHyBaHHs BepcTaTiB 3 UIIK).

I'onoBHa ynkuis F,, mo xapakrepusye Bepctat 3 UIIK sk BiokpeMieHy
cucteMy, copMysibOBaHa TaKUM YUHOM: "0OpOOUTH TPYIy 3aroTOBOK y Mexkax
TEXHIYHUX MapaMeTpiB 1 TEXHOJIOTTYHUX MOXKIJIMBOCTEN Bepcrara'.

OcHoBHI (pyHKIIIT 3a0€3Me4yI0Th BUKOHAHHS TOJIOBHOT POJIi Ta BU3HAYAIOTh
TEXHOJIOT1YHI MOXJIMBOCTI BepcTaTa. Peaini3zailisi rojoBHOI (QyHKLIi y mepiry
Yyepry MoB'si3aHa 3 BUKOHAHHSM BEPCTATOM HEOOXITHUX PyXiB (POPMOYTBOPEHHS
nmoBepxoHb. KinbKicTh 1 ckiag OPMOTBIPHUX KOOPAWHAT BEpCTaTa 3yMOBIIOIOTh
HOTO CTPYKTYpPY 1 KOMIIOHYBaHHsI, TOMY B SIKOCTI OCHOBHMX (pyHKIIH F; HaMu
OpUMHATI  KOOpAMHATHI  mepemimeHHs ~ @,  BUKOHAaBYMX  OpraHiB
METaNopi3albHOrO  BepcTaTa, HEOOXiAHI i OOpoOJieHHS  MOBEPXOHb
KOMIUJIEKCHHX JIETAJIECH.
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Homomixni yHKuii f;; 3a0€31euyrOTh peanizanilo OCHOBHUX QYHKIIA Fj;
1 BH3HAYAIOTh IEPEMINIEHHS BUKOHABYMX OPraHiB BepcTaTra BiIHOCHO OJIUH
OJIHOTO 1 3aroToBKM s peanmizaiii ¢GopMOTBIpHUX KoopauHaT @. 3rigHo
criBBiiHOIIEHHIO (3) BUOIp (PyHKIIOHAJBHMX OJIOKIB IS MOOYJAOBU BepcTaTa
3IMCHIOETHCS NIJISIXOM BCTAHOBJICHHS iX B3a€MO3B'SI3KY 3 HOro QyHKIISAMH, Y
IIbOMY BHUIAJKy — JOINOMDKHMMH (YHKIISIMH, 1 3aKIHUYYEThCA TOOYI0BOIO
(GYHKI[IOHATbHO-CTPYKTYPHOI MOJIei BepceTaTy (puc. 6).

3 ornsiy Ha chiBBIIHOIICHHS (4) HEOOX1AHO Ha OCHOBI (DYHKIIIOHAJIBHO-
CTPYKTYpHOI MoOJedl BCIX BepCTaTiB BHU3HAUUTU YHI(IKOBaHMNA  CKJIan
(GyHKITIOHaTbHUX OJIOKIB.

Ha mnactymHOMy erTami BHKOHYETbCS BapTICHHM aHali3 OTPUMaHHUX
(YyHKII0HATBHO-CTPYKTYPHOI MOJENI BEpCTaTiB, L0 Nepeadayae OI[IHIOBAHHS
3HAYUMOCTI (PYHKIIA BepcTara 1 BU3HAYEHHS (PYHKIIOHAIBHO BHUIIPaBIAHUX
BUTpAT 32 QYyHKLIOHATBHUMU OJIOKaM BepcTaTa. 3HAYMMICTh OCHOBHUX (PYHKIIIN
BepcTaTa OI[IHEHA 3a KUIBKICTIO 3B'A3KIB, M0 3a0€3MeYyrTh iX JIOMOMIXHI
byskuii 3 GyHKIIOHATbHUMH OJloKaMu. Bu3HaueHO BiTHOCHI BUTPATH KOXKHOTO
GyHKIIOHATBLHOTO OJIOKA IUIAIXOM OLIIHIOBAHHS CyMapHOi 3HAYMMOCTI (DYHKITIH
BepcTaTa. BukoHaHl po3paxyHKH JO3BOJISIIOTH BUSBUTH, HAa AKi (YHKIIOHATIBHI
0JIOKM JOBeNeThCs HalOUIbIlIa YacTka BUTpAT NMpU CTBOpeHH1 Bepcrara. Came
POEKTYBAHHIO 1 BUTOTOBJICHHIO 3rajlaHuX (YHKIIOHAJBHUX OJIOKIB Mae OyTu
pHUIiIeHa TiIBUIICHA yBara i BUTpadeH1 3Ha4H1 KOIITH, OCKUIbKM BOHH 0arato
y 4OMY BH3HA4alOTh peatizailito (yHKIIH BepcTara 1 B IUIOMY HOT0 CHOKUBYMX
BJIACTUBOCTEM.

Puc. 6. ®yHKIII0OHATBHO-CTPYKTYPHA MO/JIETb BaKKOTO BepctaTa 3 UIIK

3 ooy Ha Te, IO OCHOBHI (DYHKIIT BepcTaTiB, BUPAXKEHI HOro
(GOPMOTBIPHUMH KOOPJWHATAMH, 3aJIeKaTh BIiJ CKIAQJIHOCTI OOpOOIIOBAaHUX
JeTane, HEOOXIMHO TEepPEHTH A0 BUPINICHHS HAWBAXJIMBIIIOTO 3aBIAHHS!
pO3pOOJICHHST ~ MaTEeMaTUYHOI  MOJENI  OIIIHIOBaHHS  CKJIAAHOCTI  JeTaii
Ta BCTAHOBJICHHS 11 B3a€MO3B'A3KY 3 OCHOBHUMH (PYHKIIISIMH BepcTaTa.
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Tpers rnaBa npucBsyeHa po3poOIEHHIO METOIUYHUX OCHOB MOETAITHOTO
IpyMyBaHHS JeTajeil Ba)XXKOr0 MaIlIMHOOYAyBaHHS, iX ampoOarlii Ha MpUKIafi
dbopmMmyBaHHS X TpyI HAa OCHOB1 0a3M 3HAHB PO JETai.

Jlis  BHU3HAUYEHHA KOHCTPYKTHBHO-TEXHOJIOTIYHHUX 1 OpraHizauiiHo
MJJAHOBUX TOKA3HUKIB JIeTajeil po3po0sieHo iHPOpMaIiifHY MOJEb ACTall, SIKa €
OCHOBHOIO CTPYKTYpHOI OJuHUIICI0 0a3u 3HaHb mpo naerami. [erans D y 0Gasi
JaHUX OXapaKTepu30BaHAa 1 BIAMNOBIJHO OMHCaHA JEAKOI CYKYIHICTIO
(MHOXHHOIO) O3HAK:

D= {P4,...,Pi...., Pn}, (6)

ne P — i-Ta o3HaKa jetaini,

N — 3arajibHa KUTbKICTh O3HAK.

KoxeH 3 N o3HaK y cBOIO uepry Moke OyTH NpeACTaBIE€HUM ABOMa
YacTUHAMU: HAaWMEHYBaHHSAM O3HAKW X; 1 WOTO YKMCIIOBUM 3HAUYCHHSM X;. llpu
KOAyBaHHI OyAb-SKOro o00'€KTa 3a TIEBHOIO O3HAKOK BHUKOPHUCTOBYETHCS
BIMOBIAHA HWoMy Kiacu@ikamiiiHa cucteMa (TaOauis), MPUKIAJaMH SKOI €
KOHCTPYKTOPCHKI Ta TEXHOJIOT14HI KJIaCU(PIKATOPH.

[Ipu dopmyBanHi iHOpMaIIHHOT MOJAENl JeTajal BHUPINIYEThCS 3ajaya
CTBOPEHHS paIllOHAILHOTO HaOOpy KiacudiKaifHuX O3HAK, sIKI € HaWOUIbII
iH(hopMaTUBHUMU 1Sl cTBOpeHHs Bepertatis 3 UIIK.,

[le 3aBmaHHs HameXUTh N0 KJacy 3ajiay, IMOB'SI3aHUX 3 OLIHIOBAHHIM
HEOOXITHOCTI Ta JAOCTATHOCTI JIEAKOI CYKYyHMHOCTI O3HAaK, 1 BHUpIIIEHA LUISIXOM
HakJazeHHs Oesmiui Y = (yq,..,Y;) nmapametpiB Baxkkoro Bepctata 3 YUIIK Ha
6e3miu kinacudikamiitnux o3Hak X = (xq,.., x;). Haknanenus 6e3niui Y Ha 6e3miu
X MaTeMaTUYHO MOKHA MPEJCTABUTHU 32 IOTIOMOTOI0 BiJOOpaKEHHSI MHOXKHH.

Y 1upoMy BUIAIKy MaeMo OaraTo3HauyHe BiIoOpakeHHs v Oesmiui Y
napameTpiB 00'€KTiB BUPOOHUIITBA y Oe3:114 X kiacuikaiiHuX 03HAK:

v:Y - X. (7)

BigoOpaxeHHss V o3Hauae, M0 KOXHOMY €JIEMEHTy yi Oe3miul Y
31CTaBJISIETHCS OAMH 200 KUJIbKa €JIeMEHTIB X; O0e3miul X, sKe y Tii 4M 1HIIH Mipi
BIUIMBAE HA ;.

Toxi crmoco6om V(Yyi) koxxHOro mapamerpa Bepcrata 3 UIIK y; € Y mo
migMHOXHMHT X Oyne MiAMHOXKHHA —KiIacu(ikaliiHuX O3HaK Xx; € X, 110
31CTaBJISIOTHCS MPHU BIJIOOPaKEHH1 ¥ eIeMEeHTa Y;:

v(y)={ x;}€X, (8)

ae  {Xj} — maMHOXXMHA KiIacu(QIKAMWHMX O3HAK, SAKI € HaHOLIbII
1HOOpPMATUBHUMH IS Yi.

Hactymnauii kpok BigoOpa)keHHsI MHOXKUH U TOJsirae B 00'eqHaHHI 00pasiB
BCiX mapameTpiB 00'ekta BHpoOHHUIITBA (V1,...,Yi)EY, IO T03BOJIIE OTPUMATH
IIyKaHui HaOlp HalOUIbII 1HPOPMATUBHUX KJIACHU(DIKAIIMHUX O3HAK:



13

U, (Yi)= xi/an(neN)Axi€v(yi)}, 9

ne N — 6e31iu 00pas3iB eaeMeHTiB (Y1,...,Yi) €Y IpH BiIoOpakeHHi V;

N — enementu 6e3miyi N.

PamionanpHuit ckian kimacudikaiiaux o3Hak Xi; (abo oOjacTh 3Ha4YeHb
B1JI0OpakeHHs V) BU3HAYa€EMO TaKUM YHHOM:

X1= {(Unenv (1) € X)} € Xe (10)

3aB/iaHHs BUSBJICHHS HAWOLIbII 1HPOPMATUBHUX KiIacH(pIKAIIIHIX O3HAK
JUTSI KOHCTPYKTOPCHKOi Ta TEXHOJIOTIYHOI MATOTOBKHA BUPOOHUIITBA BUPIIICHO
P JAOMOBHEHHI 0a3M 3HaHb MPO JETaJl, 0 BUTOTOBISIOTHCA HA MIANPUEMCTBAX
JloHenpkoi 00acTi.

lepapxiuHa cTpykTypa nependayae AeAyKTHBHUM JIOTTYHUN MOALT Oe3miui
O3HaK, MO0 KIacU(IKyIOTbCs, 1€ 3a0e3reuye MOCTIJOBHICTh aje 30UIbIIYye
KOHKPETHU3AI[iI0 03HAK JIeTajiel Ha Pi3HUX PIBHIX JIUICHHS. lepapXiuHy CTPYKTYpy
MOYKHa YSABUTH y BHUIJIiAL rpada-mgepeBa Lg=(X, U), me X, — 0e3miu BepuiuH
rpada (abo y uboMy BHMAAKy — 0€37114 KOHCTPYKTOPCHKHX O3HaK) Ta U 6e3miy
pebep, 10 MOKa3yITh B3aEMO3B'I30K O3HAK-BEPIIUH (puUC. 7, ).

a, 0 — 710 Ta MiCJs CTATYBaHHS, BIATOBITHO
Puc. 7. I'pad-nepeBo o3Hak neranei

VY pesynbTaTi KOAyBaHHS KOXKHOI JE€Tajli MPUCBOIOETHCS TUTBKUA OJUH
knacuikamiifHuii BUJ, MIECTH3HAYHUN MUGPOBUI KOJ BUXOAWUTHh HUISTIXOM
MOCJIIOBHOTO KOJyBaHHS XapaKTePUCTUK JeTalell 3a KiacugikariiHuMu
YTPYHOBaHHSIMHU.

3a CTpyKTyporw M'sSTH KjaciB mepeabadeHo Onmuszbko 15  THCAY
kinacuikamifHuX BUJIB, MO0 TpU Kiacu@ikaiii MpeaCcTaBHUIILKOTO MAaCHUBY
JeTajged BIJTNOBIIA€ CTBOPEHHIO MPHUOJMU3HO TAKOl X KIJIBKOCTI JAPIOHUX Tpym
neranei. Ile Bkpail yckiaaHIOE€ X BUKOPUCTAHHS Y SKOCTI THUIIOBOi OCHOBH JIJIS
CTBOPEHHSI HOBHMX IPOCKTHHMX pilieHb. ToMy He0oOXigHa po3poOKa aJropuTMy
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CKOpPOYEHHSI KUIBKOCTI Kiacu(iKamMiiHUX BHJIB, IO BIAMOBIAaE MPOIECY
IPYIyBaHHS JETaJIEH.

Y 4deTBepTOMY PO31iJli HABEICHO PE3YyIbTAaTU BOPOBAIKEHHS podoTu. Ha
OCHOBI ~ TPOBEIACHHX  JOCHIDKEHb  poO3poOJiecHa  MOJENb  BaXXKOTO
OaraToonepamniiHoro BepcraTa (puc. 8), NPU3HAYEHOrO I TOKApHOTO,
¢dbpe3epHOro, CBEPTYBAILHOTO, TIMOOKOPO3TOUYBAIBLHOTO Ta ILIi(YyBaTILHOTO
OoOpOoOJICHHS BEIMKUX JeTallel TUIy Til oOepTaHHS (MPOKAaTHI BalKd, BaJd
pOTOpIB, TYpOiH, TEHEPATOPIB H 1H.) 3 PI3HUX MaTEpialiB.

Ha Bepcrati MoxkxHa poOUTH OOpOOJICHHS CKIIAJHUX MPSAMOJIIHIMHUX
1 KpUBOJIIHIMHUX TIOBEPXOHD 13 MOCTIMHOIO IIBUJIKICTIO Pi3aHHS 32 KEPYBaJIbHOIO
IporpaMoro, Hapi3yBaHHS HWIIHAPUYHUX 1 KOHIYHUX Pi3b0, pO3TOUCHHS OTBOPIB,
pO3TAIIOBaHUX IO OCl OOEpTaHHs JAeTalli. 3 BHUKOPUCTAHHSM 3HIMAJILHOTO
b pe3epHO-CBEPITYBAILHOTO MPUCTOCYBaHHS MOXJIMBE CBEPIUTIHHS Ha niepudepii
00poOmroBaHoOi 1eTanl il ppe3epyBaHHs IIMOHKOBHUX Ma3iB.

Bepcrar  ocHamlyeTbcs  JBOMa  CyopTamMHM  —  yHIBEpCaJIbHUM
(po3TamoBaHuid Ha BEpCTATI MEPIIUM Bl TMeEpeaHbOi 0aOKW) IS BUKOHAHHS
TOKapHUX OIeparliil 13 JBOMa IJIOCKUMHU pi3lieTpuMadamMu abo 3 PEBOJIBLBEPHOIO
PI3IEBOI0 TOJOBKOIO Ta CIEIiabHAM CYIIOPTOM JJIi BHKOHAHHS TOKapHUX,
CBEpJUTWIIBHUX, (Ppe3epHux, HUTi(PyBaIbHUX Olepallii, TOKapHOTrO OO0POOJIEHHS
3arapToBaHUX MOBEPXOHb 1 BUCTABJICHHSI OC1 JIETaJll Ha BICh BepCcTaTa y Kyjaukax
nepeaHboi 0aOKU y JIIOHETI.

Puc. 8. Mogenp Baxkkoro 6araToornepariiiiHoro Bepcrara

Jlnsi BUKOHAHHS BHWINE IMEPEPaXxOBaHMX OMepaliii i poOOT Ha CyMmopT
CHeliaJIbHU MOXYThb OyTH BCTAHOBJICHI 3MIHHI BY3JHM: TOJOBKa (pe3epHo-
CBEpIJIIIIbHA, IIEHTPOIIIyKay, TOJIOBKA pi3lieBa, TOJOBKA MOJipyBajdbHa, TOJIOBKA
TOHKOT'O TOUYIHHS.

Mogeni 3MiHHUX MOJYJIIB JiJIs CIIEIiaIbHOTO CYTIOpTa HaBeIeH1 Ha puc. 9.

Jl1st mpoBeieHHs TIIMOOKO PO3TOUYBAIBHUX OMEpaliii po3po0JIeHO MOJENb
cTeboBoi 0abku (puc. 9, T), sika MpU3HAYEHA IS YCTAHOBKH 1 (ikcaiii credia 3
pi3aJlbHUM 1HCTPYMEHTOM II0 OCi BepcTara, a TaKoXX HaJaHHS CTe0Iy
00epTabHOr0 1 MOCTYHNAJIBHOTO a00 TUIBKM MOCTYMAIBbHOTO PYXY Y3IIOBX OCi
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BepcTara (Imojaayi Ta MIBUAKHUX, HAJIaroJKyBaJlbHUX MEPEMIIEHb), a TaKOXK MpH
HEOOX1THOCTI 3aKPIIUICHHS JPYTOro KiHIA AeTali mpu o0poOsieHHi ii y meHTpax.

a — CYINOpPT JlamelnbHul; 0 — (hpe3epHO-CBEPAJIUIIbHA TOJIOBKA;
B — IIUTI(pyBasbHUN MOAYJIB, T — cTeOsIeBa OabKka
Puc. 9. Mopeni 3MIHHUX MOJTYJIB JIs CIIELIAILHOTO CYIopTa

Bepcrar ocHamryerbest MarazuHoM Uit 30€piraHHs 3MIHHHUX —BY3IIIB
1 TPAaHCTIOPTYBAHHS 1X JIO MICIIS IEpEBaHTAXKCHHS.

Pexxum poOoTH BepcTara — nmporpaMHui 3 KepyBaHHSIM POOOTH cymopTa i
MMUHACIBHOI 0a0ku Bix mpuctporo YIIK.

Puc. 10. KoMmnonyBaHHs1 6araToiiibOBOT0 BepcTara 31 SMiIHHUMHU MOIYJISIMU

Bepcrar  BUKOpPHCTOBYE  psAll  XapakTepUCTUK, K1  30UIBIIYIOTH
npoAayKkTuBHICTh. IlIBuaka 3MiHa ocHAcTKU 3a0e3reuye MaKCUMaJbHY THYUYKICTb
1 YHIBEpPCAJIIBHICTh Yy 3aCTOCYBaHHI BepcTara, SKi JO3BOJSIOTH BUPOOIATH
pPO3TOUYYBaHHS 1 OOpOOJICHHS MOBEPXHI 3a OJHY ycTaHOBKY. KommoHyBaHHS
0araTouUUTLOBOTO BepcTaTa 31 3MIHHUMHU MOJIYJISIMU HaBeAeHO Ha puc. 10.

PesynpTat mpoBeAeHHX MOCHIIKEHb BIPOBAIKEHO MpPHU PO3POOJICHHI
HOBOI TramMM BaXKux TokapHux BepcrariB 3 UYIIK miaBuieHoi TOYHOCTI

BupoOHuiTea IIpAT «Kpamartopcekuii 3aBOjJ; Ba)XKKOT'O BEpPCTATOOYTYBaHHS
(ITpAT K3BB).
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Bepcratu mox. KIK16274®3, KX16275 (puc. 11) po3pobneni s
OOpOOJICHHS NTeTallell THITy «IPOKATHUH BAJOK», «pPOTOpHHU Bam» (puc. 12)
B ymoBax BupoOHunTBa [IpAT «HoBokpamaTopchkuii MammmHOOY1IBHUN 3aBO.

a — Bepctat MoJl. KXK16274®3 nnst 00pobieHHs aeTaieit AilaMeTpom
1o 1300 mm, nosxuHoro 10 6000 MM, Macoro 10 25 T
0 — Bepctar moj. KIK16275®3 ninst 00poOku feTaneit niaMmeTpoM
10 2000 mMm, mosxxunoro 10 8000 MM, Macoro 10 63 T
Puc. 11. Bepcratu moxa. KIK16274®3, K)K16275

a — MPOKATHUH BaJIOK, O — POTOPHMIA BaJT
Puc. 12. [letani-npeacTaBHUKU MIAIPUEMCTBA BAXKKOTO MAITUHOOY TyBaHHS:



17

BUCHOBKHA

1. 'V pesynbTati NpoBeACHUX JOCTIIKEHb BUPIIICHA aKTyaJlbHa HAYKOBO-
TEeXHIYHA 3a/laya, 10 Ma€ BAXKJIMBE IPOMHUCIOBE 3HAYCHHA, SKE TMOJSrae
y BU3HAUYCHHI PAI[lOHAJbHUX TEXHIYHUX KOHCTPYKTHBHHX IMapaMeTpiB BaKKUX
Bepctarie 3 UIIK, mo 103BONAIOTH MIABUINUTHA HA MIANPUEMCTBAX BaXKKOTO
MaIMHOOYyBaHHs NMpoaykTuBHICTE Ha 20-35 %, TouHicTh — y 1,5-2 pasu Ta
co01BapTICTh BUTOTOBJICHHS JIeTajlel BaKKOT0 MaIMHOOYyAyBanHs — Ha 20—25 %.

2. Bepcraru 3 UIIK 103BONSIIOTP  MiABHIIMTH  MPOAYKTHUBHICTD
00po6sieHHs Yy 2—5 pa3iB y NMOPIBHIHHI 3 YHIBEpPCAILHUMH BepCTaTaMHu 3 pyYHUM
kepyBaHHsAM. EdexTuBHICTh ekcruryaraiii Baxkkux BepcrariB 3 UIIK uwacto He
nocsirae OakaHUX pe3yJIbTaTiB 4Yepe3 BIJCYTHICTb HAyKOBO OOIPYHTOBAHOI
OI[IHKA IX TEXHOJOTIYHOI HACHYEHOCTI Ha eTall MPOEKTyBaHHS BEpPCTaTiB
Ta IPUBEACHHS iX y BIAMOBIIHICTH 1O BUPOOHUYUX BUMOT MIAIPUEMCTB BaXKKOTO
MAaIIMHOOYTyBaHHS.

3. Amnamiz ekcrutyatarii Baxxkux BepctariB 3 UIIK moBiB, mo ugacto ix
TEXHOJIOTIYHA HACUYEHICTh HE BIJANOBIJA€ KOHCTPYKTHUBHO-TEXHOJIOITYHUM
XapakKTepUCTUKaM OOpOOJIIOBAaHUX 3aroToBOK. Po3Mipu poOoyoro mpocropy
BepctariB Ha 20-50 % mnepeBulytoTh TabapUTHI PO3MIPH BCTAHOBIIOBAHUX
3aroTOBOK, KUIBKICTh (DOPMOTBIPHHUX PYXIB W IHCTPYMEHTIB Y Mara3uHi TaKOX
OyBae 3aitBoro Ha 15-30 %. lle mpu3BOAMTH MO OULTBII BHCOKOI Martepiajio- Ta
E€HEProeEMHOCTI BEPCTaTIB, a OTXE 3aBUIIECHOT COOIBAPTOCTI BUTOTOBJICHHS
netaneit 10 50 %.

4. Po3pobieHo  anropuT™  mporecy  moOymoBu  (DYHKIIIOHAIBHO-
CTPYKTYpPHOI MOJeli Ba)XKOro BepcTara, SKUi QopMaiizye TMOCIiTOBHICTh
pPO3pOOJICHHST ~ KOMIUIEKCHUX  JICTAICH-MIPEICTABHUKIB  TIEBHOI  CKJIQJHOCTI
Ta T0OYA0BH BIAMOBIIHUX (DYHKIIIOHAIEHO-CTPYKTYPHUX MOJIEJICH BEpCTaTIB.

5. Po3pobneno wMaremaTHyHi MOJENi, SKI JO3BOJMJIM BCTaHOBUTH
GyHKI[IOHAIBHI ~ 3QJIEKHOCTI  MIXK  CKJIQJHICTIO  OOpOoOJIIOBaHMX  JIeTalieH,
GyHKUISIMM ~ BepcTary Ta (PYHKIIOHAIBHMMH  OJOKaMU. 3amnpONOHOBAHO
3QJIEKHOCT] JJI1 BU3HAYEHHS YHI(IKOBAHOTO CKJIANy (YHKIIOHATBHUX OJIOKIB
JU1sl TOOYTOBU BC1€T TaMU BaKKUX BEPCTATIB HA €IMHIN €JIEMEHTHIN OCHOBI.

6. Po3poOneHo MeToa TMoOeTanHoro TrpymyBaHHSA JeTajeid Ha OCHOBI
KJIACTEPHOTO aHalli3y B 3alIe)KHOCTI BiJ CKIAIHOCTI JAeTaneil. BukoHaHo
CTATUCTUYHHM aHaIIi3 XapaKTePUCTUK AeTaliell 0a3u 3HaHb, SKa HAPaXOBYeE OUIBIII
HiK 5800 mperenenTiB, Mo A03BOJISIE BUSBUTH 3 HUX Ti, K1 HAHOUIBII MIUPOKO
3aCTOCOBYIOTBCS, 1 BCTAHOBUTH MOJKJIMBICT 00'€IHaHHS A€Tajeil y rpymu.

7. 3acTocyBaHHS METOJy MOETAIHOTO TpyIyBaHHS 0a3u 3HaHb JeTanen
J03BOJIMJIO BUSIBUTH TPYNU JeTajleld, M0 MaloTh IIHPOKE TMOIIUPEHHS Ha
MIIITPUEMCTBA BAXKKOTO MAIIMHOOYTyBaHHS, JJII BUTOTOBJIEHHS SIKUX JIOIIJIBHO
CTBOpEHHs HOBOI ramu BepcTatis 3 UIIK.

8. 3anponoHoBaHO (YHKIIOHATBHO-CTPYKTYPHI MOJENI Ta MapameTpu
raMy BaXKKOTO CIEIiali30BaHOI0 TOKApHOr0, y TOMY YHCIl 0ararouijiboBOro,
Bepcrary 3 UIIK, yHidikoBanuit cknaa GyHKIIOHATLHUX OJIOKIB 11 MOOYAOBHU
BaXKKMX BEPCTATIB 3a OJIOYHO-MOYJIbHUM MPUHIIUIIOM.
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9. Bukonano pamxyBaHHsA TokapHux BepctaTiB 3 UIIK, mo icHyioTsh, 1
3alpONOHOBAaHI MAaTpUIll OMEPAaTUBHOTO BUOOPY HAWOUIBII JOLUIBHOT TPYMHH
Baxkux BepcraTiB 3 UIIK y mopiBHSHHI 3 BepcTaTaMH 3 pyYHUM KEPYBAHHSIM.

10. BusiBieno, 1o npu oOpoOsIeHHI aeTalell 3 JOJaTKOBUMH eJIeMEHTaMH
3a0e3nedyeThesl 3HIKEHHs ipuBeeHnx BUTpar (Ha 40-55 %) mpu oOpoGieHHi
netaneil Ha OaraTtoiiboBoMy TokapHoMy Bepcerarti 3 UIIK, mo peanizye TokapHe,
dbpesepHe, cBepAITyBaIbHY, NUTiIQyBadbHEe, TITHOOKOPO3TOUyBATbHE 0OPOOICHHH,
y TIOPIBHSIHHI 3 00pOOJICHHSAM Ha JIEKIJILKOX BepcTaTax.

11. TeopetnuHi W eKCIEPUMEHTAJIbHI JOCIIKCHHS, a TaKOXX ITPOCKTHI
pimieHHss OyiauM BUKOPHUCTaHI TIpU  PO3pOOJIEHHI TEXHIYHMX IPOMO3HUIIIM
Ha CTBOPEHHsI HOBOTO  BaXXKOro BepcTrary. EkoHomiuHMH  edekT BiA
BIIPOBAKEHHSI iX y po3paxyHKy Ha | Bepcrat ckianae 67 tuc. rpa. CdopmoBani
rpynu JeTajeidl TUIy Tl OOepTaHHs, 1[0 MalTh HIMPOKE MOUIMPEHHS Ha
mignpuemMctBl  [IpAT «HoBokpamaropcbkuid MamuHOOYIIBHUM 3aBOA», SIKI
€KOHOMIYHO JIOLIJIBHO BUTOTOBIIATH Ha MeTajopizaiibHOMYy obOsagHanH1 3 UIIK.
[IpoyKTUBHICTE OOpOONEHHS BEJIMKOTa0apUTHUX BIANOBIOANBHUX JeTalIel
niguiieHa Ha 30—45 %. dakTu4yHUI €KOHOMIYHUNA €(PEKT BiJ BOPOBAIKECHHS —
124 Ttuc. rpu. Pe3ynpratu poOOTH BOPOBAIKEHO Yy HaBuanbHui mpouec J/IMA.

CIIUCOK ONMYBJIIKOBAHUX MPALb 3A TEMOIO JJUCEPTAILIII

Iy0aikauii, 0 BXOAATH 10 Mi’KHAPOJAHUX HAYKO-METPUYHHUX 0a3

1. Kovalov V. D., Vasilchenko Y. V., Klymenko G. P., Sukova T. A,
Saenko M. A. Development of decision — making system for the implementation
of optimal adaptive control. Modern trendsin material processing: collective
monograph / Edited by Predrag Dasi¢. Vrnjacka Banja, 2018. Pp. 122-143. ISBN
978-86-6075-065-7. (Pospobra cucmemu npuiinsmms piuieHb 05 30IICHEHHS
ONMUMATIbHO20 A0ANMUEHO20 KOHI’I’lpO]l}O).

2. Kovalov V., Vasilchenko Y., Turmanidze R., Dasi¢ P., Sukova T.,
Shapovalov M. The technique of designing high-power CNC lathes for
enterprises of the heavy engineering industry. IOP Conference Series: Materials
Science and Engineering, Vol. 568 (2019) (Special Volume with: Annual Session
of Scientific Papers «IMT ORADEA 2019»; Oradea, Felix Spa; Romania; 30-31
May 2019), Articleno. 012119: pp. 1-6. ISSN 1757-8981. DOI: 10.1088/1757-
899X/568/1/012119. ([locriosceno  mexuiky — NpOEKMYSAHHSI — NOMYHCHUX
sepcmamis 3 YI1Y 0ns nionpuemcme 8axckoi iHdcenephoi 2anysi).

IIy0aikaii, mo BXoaAATH 10 nepestiky ¢GaxoBux BUAAHD

3. Bacunwuenko f. B., Kosanes B. Jl., CykoBa T. A., CrarkeBuu A. B.
AHaJIu3 BXOJIHBIX IMapaMeTPOB AJANTUBHUX TEXHOJOTUUYECKUX CHUCTEM PalOOThI
TSDKEIIBIX CTaHKOB. Haoliuinicms iHcmpymenmy ma onmumizayis mexHoni02iuHux
cucmem: 30. Hayk. np. Kpamaropcek, 2009. Ne 25. C. 56-59. (IIposeoeno ananis
6XIOHUX napamempie adanmueHux MeXHONO02IYHUX CUCmeM podOmuU BANHCKUX
sepcmamis).

4. KosamboB B. JI., I'ako C. O., CykoBa T. O. [ocmimkeHHs mporecy
PEMOHTHOTO BIHOBIIGHHS KOJIICHUX TMap PYXOMOTO CKJIaay TOKApHOIO
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00poOkoro. Bicnux Hayionanvnoco mexniunozo yuieepcumemy «XapkigcbKuil
noaimexHivHull incmumymy: 30. HayK. Tpaib. TeMaTuaaui BUMycK: TexHoorii B
MammHoOyyBanHi. XapkiB, 2010. Ne 53. C.158. ([Jocnioaceno npoyec
DPEMOHMHO20  BIOHOBAEHHS  KOJNICHUX NAp PYXOMO20 CK1A0y  MOKAPHUM
06pobeHHIM).

5. KosamsoB B. l., Bacumpuenko . B., Cykxoma T. O. IlinBumeHHs
€(EeKTUBHOCTI Ba)XKOTO METaJIOPI3AIbHOTO OOJIaIHAHHS HA OCHOBI BH3HAUYCHHS
HOro paiioHaNbHUX TEXHIYHUX Ta KOHCTPYKTHUBHUX TapaMmeTpiB. BicHuk
Kumomupcokoeo 0epacagno2o mexHono2iuno2o yHieepcumemy. TexHiuHi HAYKuU.
Kutomup, 2011. Ne 3 (58). C.60-66. (Hocrioxceni memoou niosuujenns
eheKmusHOCmi 8ANCKO20 MemanopizaibHo20 00NA0OHAHHS HA OCHOBI BUSHAYEHHS
11020 PAYIOHANbHUX MEXHIYHUX | KOHCMPYKMUGHUX NAPAMEMPIE).

6. Bacunpuenko S. B., Cykosa T. A., IllanoBanoB M. B. Mccnenoanue
TEXHUYECKUX T[apaMETPOB U TEXHOJOTMYECKUX BO3MOXKHOCTEH  TSDKEINIBIX
TOKapHBIX CTAHKOB. Haodilinicme iHncmpymenmy ma onmumizayis mexHoa02iuHUX
cucmem: 30. Hayk. mip. Kpamaropcbk, 2011. Ne 29. C. 76-84. (Hocriorcerni ymosu
PobOmU PI3ATbHUX THCIMPYMEHMIE HA BANCKUX 8EPCMAMAX).

7. CyxoBa T.A., lleBuenko O.C. Co3maHue HOBOTO palMOHAILHOIO
METAIIOPEXKYIIEr0o 000pyAOBaHUS JIl YCIOBHUM TSXKEJIOTO MAIIMHOCTPOCHHS.
Haoitinicms incmpymenmy ma onmumizayis mexHonro2iuHux cucmem: 30. HayK.
np. Kpamaropcek, 2012. Ne 32. C. 155-160. (Cmeopeni pexomenoayii w000
NPOEKMYB8aHHS HOB020 PAYIOHAILHO20 MEMAIOPI3ANIbHO20 00IAOHAHHS OJisl YMO8
BAINCKO20 MAUUHOOYOVEAHHSL).

8. Bacumpuenko f. B., CykoBa T. A., IllamoBano M. B. Pa3zpabotka
TEXHOJIOTUYECKUX CHUCTEM JJIsi 00OpaOOTKM KPYIMHOTabapuUTHBIX JeTajeil Ha Oaze
aJlanTUBHBIX MHOTOIIEIEBBIX TSDKEIBIX CTAaHKOB. Mauwunonpuiadobyoysanus ma
mpancnopm : BecTHUK CeBHTY, 2013. Ne 139. C. 28-32. (Cmesopeno 6a3y 3uanw
npo pobomy pizanbHUX IHCMPYMEHmMI8 Ha BaANXCKUX 6EPCMAMAX).

9. CyxoBa T. A. [loBbIIEHKE 3¢ hexTUBHOCTH TSAKEIIOTO
METAIIOPEKYIIEr0o 000pYyAOBaHUS HA OCHOBE OMNpPEJEICHUS €ro paluoHaIbHbIX
TEXHUYECKUX U KOHCTPYKTHUBHBIX MapameTpoB. Haoliinicms iHcmpymenmy ma
onmumizayis mexrono2iynux cucmem: 30. Hayk. mp. Kpamaropcek, 2014. No 34,
C. 135-141. (Hocniosceni memoou niosuweHHs epeKmueHOCmi BANCKO20
MemanopizanbHo2o O00NAOHAHHA HA OCHOBI GU3HAYEHHS U020 pPAYIOHANbHUX
MEXHIYHUX [ KOHCMPYKMUBHUX NAPAMEMPIB).

Iy0aikanii y 3aKopIOHHNX BUIAHHSAX

10. Bacunpuenko f. B., CykoBa T.A. Crartuctuyeckue HCCICIOBAHUS
MPEANPUATANA THKEJIOTO MAIIMHOCTPOCHHS JJISi OMPESTCHUS PaIlMOHATBHBIX
TEXHUYECKUX  [apaMEeTpOB  CTAaHKOB  HOBOrO  TMOKoJieHusl.  [Ipobiemol
NPOEKMUPOBAHUS U ABMOMAMUIAYUU MAUUHOCTPOUMETbHBIX NPOU3800CcmS: CO.
Hayd. TPYIOB. Vnpasnenue kauecmeom mexXHONOSUYECKUX HPOUECCO8 8
MAUUHOCMPOEeHUU. Bonrorpaackuu rOCYJIapCTBEHHBIN TEXHUYECKUH
YHUBEPCUTET; 3akphiToe akinoHepHoe odmectBo «OHUKCy». Bonrorpan, 2013.
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AHOTANIA

Cykosa T. A. IligBuiieHHs1 €PEeKTUBHOCTI BAXKKOTO 00JIaJTHAHHS HA OCHOBI
BHU3HAYCHHSI IOTO paIllOHATFHUX TEXHIYHUX 1 KOHCTPYKTUBHUX TMapameTpiB. — Ha
MpaBax pyKOIHUCY.

Hucepraiiisi Ha 3700yTTS HAYKOBOTO CTYIEHS KaHIUAATa TEXHIYHUX HAyK
3a crmemianpHicTIO 05.03.01 — mporecn MexaHiuHOiT OOpPOOKH, BEpCTaTH Ta
iHcTpymMeHnTn — JlonOacbka JnepkaBHa MammHOOyiBHa akaaemis (IJIMA)
MinictepcTBa OCcBITH 1 HayKu Ykpainu, Kpamaropcek, 2019.

VY nuceprauiiiHiii poOOTI BU3HAaY€Ha, HAYKOBO OOIPYHTOBAHA 1 BUpIIIEHA
npoOjieMa MiABUILECHHS e()EKTUBHOCTI Ba)XXKOTO OOJIaJlHAHHS Ha OCHOBI
BU3HAYEHHS MOr0 palioHAIbHUX TEXHIYHUX 1 KOHCTPYKTUBHUX MapaMeTpiB.

Po3pobneno HaykoBe 3a0€3MEUEHHsS] TEXHOJOTIYHOTO MPOEKTYBaHHS
Baxkux BepcrariB 3 UIIK 1 BuOOpy oOmamHaHHS 3 THIAXy BEpPCTaTiB, IO
ICHYIOTb, JUIsl  T€BHMX  BUPOOHMYMX  YMOB  MIANPUEMCTB  BAXKKOTO
MamuHOOyAyBaHHS. Po3po0neHo MareMaTtwyHi MOHeNi, sIKi  JO3BOJMIIA
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BCTAHOBUTH (DYHKIIIOHANbHI 3aJIEKHOCTI MIXK CKJIAIHICTIO JAeTaneil, 1o
MiUIAraloTh 00pobIeHHI0, PYHKLIIMHA BepcTaTy Ta (PyHKIIOHATBHUMHU OJIOKaMH,
IO iX peai3yloTh.

3anponoHOBAHO 3aJIEKHOCTI JJI1 BU3HAYEHHS YHI(GIKOBAHOTO CKIIATy
GbyHKITIOHATBFHUX OJIOKIB JIJIs1 MOOYIOBU BCI€T TaMH Ba)KKMX BEPCTATIB HA €QUHIN
€JIEMEHTHOI OCHOBI, 10 MICTUTh METOAMKH KOAYBaHHS, Kiacupikarii
IpymyBaHHA JeTalied, BiAOIp Tpyn JeTaield 3a KOHCTPYKTUBHO-TEXHOJOTIYHOIO
CKJIaJIHICTIO JJIs1 BUroTOBJIeHHS Ha BepctaTtax 3 UIIK, pamxkupyBanHs 1 BUOOpY
BepcratiB 3 UIIK 3 Tunaxy BepcTaTiB, IO ICHYE, AJI IEBHUX BUPOOHUYUX YMOB
CITO’KMBAaYIB, pe3yJIbTaTH CTATUCTUYHOIO aHAII3y OaHKY JaHUX PO BaXKKi JIeTalll,
Ipynu JAerajgeil iX KOMIUIEKCHI JeTali-NPEeICTaBHUKU, JJIs1 OOpPOOJIEHHS SIKUX
JOLULJIBHO CTBOPEHHS HOBOTO CIIELIa]Ii30BAHOTO METAJIOPI3aIbHOTO BEpCTaTy
3 UIIK, exoHOMIYHO OOIPYHTOBaHI CTPYKTYpH TEXHOJIOTIYHHX OIeparii
00OpoOJIEHHs KOMIUIEKCHUX JIE€TaleH-TIPEeICTABHUKIB Ha BaXKHUX BepcTarax 3
YIIK.

Kiro4oBi crioBa: BaXKuid BepCTaT, YUCIOBE IPOrpaMHe KePYBaHHS, MTPOLIEC
pi3aHHS, MANPUEMCTBA BAXKKOT0 MAIIMHOOYTyBaHHS.

AHHOTALIUA

CykoBa T. A. IloBsiieHue 3¢HEKTUBHOCTH TSKEIOTO 00OpYIOBaHMS Ha
OCHOBE ONpENENICHUsI €ro PAIMOHATBHBIX TEXHHUYECKHMX W KOHCTPYKTHBHBIX
napameTpoB. — Ha mpaBax pykomucH.

JluccepTanyisi Ha COMCKaHUE YYEHOW CTETEHH KaHIWJaTa TEXHUYECKUX
Hayk mo crnenuaibHocTH 05.03.01 — mporecchl MexaHW4Yeckod o0paboTKH,
CTaHKU U UHCTPYMEHTHI — JloHOAccKasi rocy1apCTBEHHAss MAIIMHOCTPOUTEIbHAS
akanemus (AI'MA) MunuctepctBo o0Opa3oBaHMsT W HAyKd Y KpauHbl,
Kpamatopck, 2019.

B nuccepranuonHoi paboTe omnpesereHa, HaydHo 00OCHOBaHA M peIlleHa
npoOsjemMa MNOBbIIEHUS 3(PPEKTUBHOCTH TSXKEIOr0 00OPY/IOBaHHS HAa OCHOBE
OTIpEIETICHUS €T0 PAIIMOHATBHBIX TEXHUYECKUX U KOHCTPYKTHUBHBIX ITAPAMETPOB.

Pa3paboTano HayuyHoe oOecrieueHrue TEXHOJOTUYECKOTO MPOECKTHUPOBAHUS
TsoKeIbIX cTankoB ¢ UITY u BeIOOpa 000pyAoBaHUS U3 CYIIECTBYIOIIETO THITaXa
CTAaHKOB Il  OMPENEJCHHBIX MPOW3BOACTBEHHBIX YCJIOBHM MPEANPHUSTHI
TSDKEJIOTO  MAIIMHOCTpOeHMs.  Pa3paboTaHbl ~ MaTeMaTW4YeCKUe  MOJIEIH,
MO3BOJIUBIINE YCTAHOBUTH (DYHKIIMOHATBLHBIE 3aBUCUMOCTH MEX]TYy CIOKHOCTBIO,
MOUIEKAINX 00paboTke  Jeralei, byHKIHSIMU o0OpyIOBaHUS |
(GYHKIIMOHATBHBIMA OJIOKAMH WX peanu3yronumu. [IpeninoxkeHbl 3aBUCUMOCTH
JUTSL OTIpEJICICHHS] YHU(DUITMPOBAHHOTO COCTaBa (yHKIIMOHAIHHBIX OJOKOB IS
MOCTPOCHUSI BCEM TaMMbl TSDKEJBIX CTAaHKOB Ha €IWHOW AJIEMEHTHOW OCHOBE.
OHM BKIIOYAIOT METOJIUKH KOJIWPOBAHUS, KIACCU(PUKAIMKN TPYIITHPOBAHUS
netaneid, orOopa Tpynnm Jerajedl Mo  KOHCTPYKTHMBHO-TEXHOJOTMYECKOU
CJIOKHOCTH JJII M3roToBJieHUs: Ha ctaHkax ¢ UIIY, pamwxupoBanus u BbIOOpa
ctankoB ¢ YIIY wu3 cymiecTByroUero THUMaxka CTAaHKOB [JISl OMNpeeTeHHBIX
POU3BOJICTBEHHBIX YCIOBUU MOTpeOUTENe, pe3ynbTaTbl CTATUCTUYECKOTO
aHanu3a OaHKa JMJAaHHBIX O TSOKENBIX JETANAX, TPYNIbl JAeTalied u WX
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KOMILJIEKCHBIC JICTAU-TIPEACTABUTENH, 1T 00PaOOTKH KOTOPBIX IEJIECO00pa3HO
CO3JJaHUE HOBOIO CHELUATM3UPOBAHHOTO METALIOPEKYIIEro O0OpYyAOBaHUS C
MPOrpaMMHBIM  YIPABJICHUEM, HSKOHOMUYECKH OOOCHOBAHHBIE CTPYKTYpPbI
TEXHOJIOTMYECKHX OTepaliii 00paboTKH KOMIUIEKCHBIX AeTaleii-TipecTaBuTenei
Ha TsDKeJbIX cTaHkax ¢ YIIY.

KitroueBble cioBa: TSXKENbIA CTAHOK, YHCIOBOE IPOrPAMMHOE YIIPABIIEHUE,
MPOLIECC PE3AHUS, IPEANPUITHS TSHKEIIOT0 MAITUHOCTPOECHHUS.

ABSTRACT

Sukova T.A. Improving the efficiency of heavy equipment based on the
determination of its rational technical and design parameters. — On the rights of
the manuscript.

The dissertation for the degree of candidate of technical sciences, specialty
05.03.01- machining processes, machinery and tools — Donbass State
Engineering Academy (DSEA) of Ministry of Education and Science of Ukraine,
Kramatorsk, 2019.

The dissertation defines, scientifically substantiates and solves the problem
of increasing the efficiency of heavy equipment on the basis of determining its
rational technical and structural parameters. Scientific support has been
developed for the technological design of heavy CNC machine tools and the
selection of equipment from the existing type of machine tools for certain
production conditions of heavy engineering enterprises. Mathematical models
have been developed to establish a functional relationship between the
complexity of parts to be processed, the functions of the equipment and the
functional blocks implementing them.

Dependencies are proposed for determining the unified composition of
functional blocks for constructing the entire gamut of heavy machines on a single
elemental basis, including coding methods, classification of grouping of parts,
selection of groups of parts by structural and technological complexity for
manufacturing on CNC machines, ranking and selection of CNC machines from
the existing type of machines for specific production conditions of consumers,
the results of a statistical analysis of a database of heavy parts, groups of parts
and their complex parts representatives, for the processing of which it is
advisable to create new specialized metal-cutting equipment with software
control, economically reasonable structures of technological operations for
processing complex parts-representatives on heavy CNC machines.

Keywords: heavy machine tool, numerical control, cutting process, heavy
engineering enterprises.
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