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BIIJHOBJIEHHSA JEPEB’THUX ITPUKPAC ®ACAIIB CTAPOBUHHUX
BYJIUHKIB YEPHIT'OBA

Axmyansuicme memu docnioycenna. Iliosuwenns npooyKmusHocmi i pigHs agmomamusayii npoyecy ueomoeients i
BIOHOGIICHHSL e/leMeHmi8 0epes SHOT apXimeKmypu 3a O0NOMO20I0 CYYACHO20 NPOSPECUBHO20 OONAOHAHHS € OOHUM 3 eheKmu-
BHUX ULTSIXIE GIOPOOICEHHS ICMOPUYHUX 00 €KMI Oeped sIHOI apXimeKmypu 8 CyuacHux yMOBax.

ITocmanoexa npoonemu. Heobxionicme pizuunoco 8i0Ho61eHHs 6€IUKOT KIbKOCMI elleMenmis depes aHo20 pizbOienisl
Ha ¢hacadax icmopuunux 00 ’ckmis nompebye 3ampam pecypcie Ak MamepianrbHux, max i moocvkux. Tomy pospobra eucoxo-
TMEXHOIOSIYHUX CNOCOOI8 BIOHOBIEHHS 0epes sIH020 Pi3bbieHHs Ha icmopudnux hacadax Oydisenn, sKi 003601510Mb 30epecmu
yi pecypcu, € AKMyarbHUM 3a80AHHAM 3 NO2NIA0Y 3a0e3neueHHsl BUCOKOT e(heKMUBHOCMI npoyecie MexaniuHoi 06pobKku eupoodie
i3 Oepesunu ma mamepianie Ha il OCHOGI.

Ananiz oocnioxncens i nyonixauyii. [epes’smi pisvonennsa na pacaoax OyOunKie paniuie UeOMOGIAIUCH BDYUHY MALUCH-
pom. Binvwicms icuyrouoi nimepamypu i 3a3Hayeni 8 Hill peKoMeHOayii Hanexcams 00 pYYHUX MemOo0i8 8UL0MOBNEHHS 0eKOpY
Qacadis, ane 36axcaroyu Ha BeIUKY KibKiCMb NOSMOPIOBAHUX elleMeHMIs, BOHU € HENPOOYKMUSHUMU.

Buoinenna nedocniorncenux wacmun 3a2anvHoi npodnemu. Huni € snauna xinoxkicme npuxiadie i npono3uyii 6i0Hos-
JleHHsl ye2lianux gacadie icmopuunux 6yodisens. Poboma 3 oepeg ssnumu gpacadamu 030001enumu pizbOaeHHIM MA€E 80T 0C0O-
JIUBOCMI, SIKI GUCBIMAEHI He NOGHOIO MIDOIO I NOMPeOyIomb HAOAHHS! NPAKMUYHUX PEKOMEHOAYIl 3 YPaXyE8aHHIM MEXHIUHUX
MOdHCIUBOCMEN CYUACHO20 00NAOHAHHSL.

Memoto cmammi ¢ ananiz ocooaugocmeti GUKOPUCMAHHSA CYHACHO20 MEXHON02IUHO20 0ONAOHAHNA OJisl 8UCOMOBIEHHS |
BIOHOB/ICHHSL eleMeHmI8 0epes IHOT apXimeKmypu.

Buknao ocnoenozo mamepiany. Po3ensiymo mexnono2iio 6ueomoeients oepes sHux eiemenmis oekopy ¢acaois 6you-
HKIB 3a 00NOMO20I0 CYYACHUX CUCHEM ABMOMAMuU308aHo20 npoekmysants i éepcmamie 3 YIIK. Ilpoananizoeano enaue na
xapaxmep 06po6Ku 06po6a0eanux mamepiania, Uy IHCMPYMeHmy i pedcumie 0OpooOKu.

Bucnoeku 6ionosiono oo cmammi. Y medxcax yuacmi y HekomepyiliHomy npockmi «/lepeé ’sine mepedxcuso Yeprnicosay
oyno enepwe suxopucmaro eepcmamu 3 YIIK i cyvacni cucmemu agmomamuso8anoc0 nPoEKmMy8anHa O 6i0HO8IEHHs Oe-
pes anoi apximexmypu Yepniciewunu. Ilpoananizosano éniue na xapakmep ooOpodKu 00poOI0eanux mamepianis, uoy it-
cmpymenmy i pesicumis 06pooKu.

Kniouogi cnosa: sepcmam 3 UIIK; pizebnenns; depes’sne 0omobyoysants,; 0epesoodbpodka; oepes sne Mepedicuso.

Puc.: 4. Tabn.: 1. Bi6n.: 10.

AKTyaJbHiCTh TeMH A0CTiAKeHHsl. BinHOBIIEHHS 1epeB’THUX eleMeHTiB (pacaiiB cTapo-
BUHHHMX OYIMHKIB — CKJIQJIHUHA TEXHOJIOTTYHUH IIPOLIEC, SKUH BKIIFOYAE CTalii €CKI3HOTO MPOE-
KTy, MIATOTOBKM BHPOOHMIITBA, 0OpOOKM JAepeBHHH, (iHilmIHI omepaii, ¢papOyBaHHs, CKia-
JAaHHS 1 MOHTaXX KOHCTPYKITIH. [1i1BUIIIEHHS MPOAYKTUBHOCTI ¥ piBHS aBTOMAaTH3AIlil TPOIIECY
BUTOTOBJICHHS Ta BIJHOBJICHHS €JIEMEHTIB JIEpPEB’AHOI apXiTEKTypH 3a JOIOMOTOI0 CYy4aCHOTO
MPOTPECUBHOTO OOJIATHAHHS € OJHUM 3 €(PEKTUBHUX MHUISXIB BIAPOKEHHS 1CTOPHYHUX
00’€KTIB JIepeB’sIHOT apXITEeKTypH B Cy4aCHUX YMOBaX.

IlocTanoBka npo6aeMu. YepHITiBIIMHA € OJHUM 3 HaWOUIBII ICTOPUYHUX 1 MAIIHOBHU-
yuX KyTOUuKiB YKpainu. OJHa 3 MpUKpac HAIIOTO PETiOHY — IIe IepeB’siHa apXiTEeKTypa MpH-
KpallleHa pi3b0JIeHHSM 1 IepeB’ stHUM MepekuBoM. KoxeH Takuii OyJMHOK Ma€ CBOIO 1CTOPIIO
1 3HaYeHHS B XKHUTTI MICTa, ajie IEPEBO € MPUPOIHUM OyIiBEIbHUM MaTepialioM 1 HaXKaib 3
4acoM, M i€ pi3HUX (aKTopiB, BTpadae Gopmy, KoJip, CTPYKTYpY 1 pyiHHYeThCA. B MicTi
Jlie BOJIOHTEpChKA iHiliaTuBa «JlepeB'sHe MepexxuBo UepHiroBa», sika € HEKOMEPUIHHUM
MPOEKTOM, IO MOKJIIMKAHUKM 30€perTH JepeB’siHy apXiTeKTypy UepHIriBIIMHU Ta BiIPOJAUTH
11000B Ta noBary moaen 1o Hei [1]. Jlo mowarky cniBnpari «/lepeB’sHOro MepexxuBay 3 Ka-
dbenporo TEXHOJOTiH MamuHOOyAyBaHHs Ta JepeBooOpodkn HY «UepHiriBcbka momiTex-
HiKa» BOJIOHTEPU BUPI3AJIN €JIEMEHTH JIEPEB’ THOTO 03/100J1eHHs OyAMHKIB Bpy4uHy. Lle xo4a i
BIJINIOBIIa€ TPAJUIIISIM JIEpPEB’ THOTO Pi3bOJIEHHS, aJie € AYKE CKIAQAHUM 1 TPYIOMICTKUM MPO-
1IECOM, a 3BaYKalOUM Ha YHUCEIbHICTh 1 TEOMETPUYHY CKJIQJIHICTh €JIEMEHTIB, 5Kl TOTpeOyBaIH
3aMiHU, TaKHUH T11X11 3HaYHO 3MEHIITYBaB KiJIbKICTh 00’ €KTIB, IKi MOTJIA OyTH BiIHOBIICHUMHU.
3 METO0 3MEHIIICHHS KUIBKOCTI PYyYHOT Ipalli 1 MiABUIIECHHS MPOIYKTUBHOCTI 0OpOOKH BUHH-
KJIa 1/1e BUKOPHCTaHHS Cy4acHHX TEXHOJIOT1i, 30Kkpema (pesepHoro Bepcrara 3 UIIK, s
BITHOBJICHHS ICTOPUYHHX I1aM’SITOK.
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AHaJi3 ocTaHHIX AocailKeHb i nydaikaniii. Huni Mano XTo 3 0COOIMBOIO PETENBHICTIO
BUOMpAE €IIEMEHTHU JIEKOPY Ta Bi3€pYHKH, SIKUMHU MPHUKpPAIIaoThes Gacaan OyAMHKIB, 3aMHUC-
JIIOIOYUCH MPO IXHE npu3HadeHHs. OHaK paHillle KOXKEH eJIeMEHT Bi3epyHKa MaB CBO€E CMHC-
JIOBE HaBAaHTAXKEHHS 1 CIYXKUB JJIs 3aXUcTy OyauHKy. ChOroHi, Ha JOOMOTrY MailcTpaM Jie-
Jaal 4acTilie MPUXOJATh Cy4acHI TEXHOJOTIi 1 MOXKJIMBOCTI MPOMHUCIOBOTO BHPOOHUIITBA,
JI03BOJISIFOYM OTPUMYBATH ILIEIEBPU U YHIKaJbHI 3a Kpacoro Qacaau i OynoBu. Sk i paHimie
JIepeB’siHI €JIEMEHTH JAEKOPY 3’ ABISIOTHCS Ha (pacaaax sk pe3yinbTaT KOIMITKOI Mpalli TaJJaHOBU-
Toro Mmaiictpa. Yacto anbTepHATUBOIO € BUKOPHCTaHHS T'OTOBHUX JICKOPATUBHUX EJIEMEHTIB,
OTPUMaHUX MPOMUCIOBUM criocoboM. BricokoToune cyyacHe 00gaHaHHS 103BOJISIE OTPUMY-
BaTU yHIKaJIbHI BUpoOu. [Ipu 11boMy MOKHA OTpUMYBATH BUPOOH MOPIBHIHO MaJIOi TOBITUHH,
SK1 CKJIaHO OTPUMATH BPYUYHY Yepe3 MPUPOJHY KPUXKICTh JepeBUHU. BinblIicTh HasABHOT Jii-
TepaTypH 1 3a3Ha4YCHI B Hill peKOMEHAallii HaJeXKaTh A0 PYYHUX METOIB BUTOTOBJICHHS IEKOPY
dacanis, aje BpaxOBYIOUHU BEJIUKY KUIBKICTh TOBTOPIOBAHUX €JIEMEHTIB, BOHU € HE MPOIYKTH-
BHI [2; 3; 4]. Kadenpa texnosoriit MammHoOyayBaHHs Ta nepeBooopodku HY «YUepHiriBcbka
MOJIITEXHIKa» Ma€ A0CB1 00’ eMHOTO (Ppe3epyBaHHs BUPOOIB CKIIaIHOT (hOPMH, 30KpeMa BUPO-
OHuITBa MebseBuX (acaaiB 3a qomoMoror cydacHnx CAM-cucrem Ha Bepctati 3 UITK [11].
[Momyk mxepen 1 iICHyIOUMX TEXHOJIOTIH BKa3ye Ha BIACYTHICTb JIOCTaTHBOI KUIBKOCTI iH(pOp-
Marlii i peKOMeH/IaIiil 00 BUKOPUCTAHHS Cy4acHOTO JIepeBOOOPOOHOro 00IaHaHHS 3 Me-
TOIO B1IHOBJICHHS Pi3bOJICHHS 1 MepeXUBa JAepeB’ stHUX (acaiB OyiBenb.

BunijieHHs1 HeOCIiIZKeHUX YACTHH 3arajibHoi npo6Jiemu. HuHi € 3HaYHa KUTBKICTh TIPH-
KJIQJIB 1 MPOMO3UIIIKA BIIHOBJIEHHS LETISIHUX (acamiB icTopuuHux OyaiBens. Pobora 3 ne-
peB’ssHuME (dacagamMu 03100JCHUMH Pi3bOJIEHHSM Ma€ CBOi OCOOIHMBOCTI, SIKI BUCBITJICHI HE
MOBHOIO MIpOIO 1 TOTPeOyI0Th HaJaHHS NPAKTUYHUX PEKOMEHIALliH 3 ypaxyBaHHSAM TEXHIYHUX
MOYJIMBOCTEH CY4acHOTO 00JIaHaAHHS.

MeTo10 cTaTTi € aHaIi3 0COOJMBOCTEH BUKOPUCTAHHS Cy4aCHOTO TEXHOJIOTTYHOTO 00J1a1-
HaHHS JIJI1 BATOTOBJICHHS 1 BIZITHOBJICHHSI €JIEMEHTIB JIEPEB’ STHOT apXiTEKTYPH.

Buknan ocHoBHOro marepiajy. Y CTarTi Mmijie MOBa MPO TEXHOJOTIIO BITHOBIICHHS -
PEB’SHOTO MepeKHBa Ha CTApOBHMHHUX OyAWHKaxX micta YepHirora 3a JOMOMOIOK Cy4acHOTO
nepeBooOpoOHoro obmaananus. Kadeapa TexHonoriii MammHoOy1yBaHHS Ta 1€peBOOOPOOKH
HAllIOHAIBHOTO YHIBEpCcUTETY «YepHIriBchbKka MONITEXHIKay CTaja Y4aCHUKOM HEKOMEPIIMHOTO
npoekTy «Jlepen’sitHe MepexxuBo UepHiroray. HuH1 BUTOTOBIICHO €IEMEHTH JIEKOPY st (hacaiB
TPHOX ICTOPHUUHUX 00’ €KTIB, TPO TEXHOJIOT1F0 BUTOTOBJICHHS SIKKX 1 11 0COOIMBOCTI Tijie MOBA.

Haii0inbin nmommupeHi 1epeB’siHi eleMeHTH, 110 3ycTpivaloThes Ha (acanax [5], y BiiHOB-
JICHHI SIKHX HaM JIOBEJIOCh OpaTH y4yacTb, I1e:

- Ri030p — OCHOBHUI JIEKOPATUBHUIN €IIEMEHT, YaCTO 3aJa€ TOH BCiii KOMMO3UIIii. 3a BH-
3HAYCHHSIM, IT1/130paMy Ha3WBAIOTHCS MIUPOKI KapHU3H, IO CTBOPIOIOTH Bi3yaJlbHE PO3MEKY-
BaHHsI MK OCHOBHOIO YaCTHHOIO 1 TopuieM. Lle nekopatuBHa pi3b0ieHa 00IsIMIBKa KaPHU3IB,
JIAIITBA 1 T. 1H.;

- PYWHUK — KOPOTKa JIOIIKa, IpUKpalleHa pi3bOJIEHHIM, 10 3aKPUBAE MICIIE CTUKY Ii-
n3opy. [IpukpaiiaBcst e1eMeHT 3a3BUYail COHSTYHIMH CUMBOJIAMU. 3a3BUYaii Ha JIMIIbOBIN Yac-
TUHI OyIMHKY PO3TALIOBYBAJINCS TPU PYIIHUKU. Lle CHMBOIII3yBasio pyX COHIII MO HEOOCXMITY
— ¢Xif, 3€HiIT, 3aXi;

- CanOpuK — 1€ OJIUH BapilaHT BIKOHHOTO JEKOPY, 1€ HEBEIUKHUI I[GKOpaTI/IBHI/II/I KapHU3,
BIH TaK caMO MOJK€ BCTAHOBIIIOBATHCS 1 HaJ JABEpUMA, 30KpeMa i y MPUMILIEHHI, YaCTO Mae
TPUKYTHY 200 chepuuny dhopmy;

- ninacmpa — MIACKUI BEPTUKAIBHUM, TPSIMOKYTHHH y TUIaH1 BUCTYII, HA MOBEPXHI CTIHH,
MOX€ MaTH SIK KOHCTPYKTHUBHY, TaK 1 JEKOpPAaTHBHY (DYHKIII1, HafUacTiIe MIIICTPU BUKOPHUC-
TOBYIOTD SIK JICKOP JIJIs1 03I00JICHHS 1 pUTMIYHOTO WIEHYBAaHHS TTOPOKHBOTO TJja CTiHU, acamy,
3BIHUII TOLIO.
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I[leprie 3 4Ooro MOYMHAETHCSA MPOLEC BITHOBJICHHS — 1€ CTa/is €CKi3HOro MpoekTy. OcKi-
JBKY JIepeB’siHI €JIeMEHTH (acally IIIaHyeThCS BUTOTOBIIATH 3a JlonomMoroio Bepcrata 3 UIIK,
TO Pe3yJbTaTOM I[LOTO €Taly Mae€ OyTH BEKTOp, L0 CTaHE OCHOBOIO JISi MIATOTOBKH KOAY
yIpaBisitouoi nmporpamu. IcHye 6e3niu jpKepen e MOKHa 3HAWTH TOTOBI BEKTOPHI MATIOHKH
MEpEeXKHBA JJIs 3aBAaHTAXEHHS 1 CTOCOOW CTBOPEHHS 11a0JI0HIB /I TIEPEHECEHHS X Ha 3aroTo-
BKY B pa3i py4HOTO BHT'OTOBJICHHS jaeTayiel [5; 6]. Aje B HamIoMy BUIAAKY HTHUMEThCS MPO
KOHKPETHHI MaTIOHOK MEPEXHUBA 1 PO 3a7auy WOro BigHOBIEHHS (puc. 1).

Jlnist CTBOpEHHS! HEOOX1THOTO BEKTOPY 3 BUKOPHCTAHHIM CyYaCHUX CUCTEM aBTOMAaTH30Ba-
Horo npoektyBaHHs (CAIIP) noctatHbo doTorpadii MOMKOMHKEHOTO eIEMEHTY i TabapuTHUX
PO3MipiB, sIKi I03BOJISIFOTh BCTAHOBUTH BIAMOBIIHUM MaciiTad 06’ ekty [7; 8]. BekTop Oynemo
CTBOpPIOBATH 3a jonomororo cucteMu ArtCAM, ska Mae HeoOXiTHUI HaOlp IHCTPYMEHTIB IS
BIZITBOPEHHS BTPAYeHOT YaCTUHU OpHAMEHTY (puc. 1).

Ao e Fe S

Puc. 1. Ilowxoooicenuti enemenm i 6i0meopeHutl 6eKMOPHULL MATIOHOK
30 O0NOMO20I0 IHCMPYMEHMIB CUMempii

Icnye kinbKka crioco6iB CTBOPEHHS BEKTOPY:

- MeplIuii, HalmBUAMINHN, 1€ (PYHKIIS aBTOMAaTHYHOTO (hOPMYBaHHS BEKTOPY Ha OCHOBI
pPacTpoBOro MAJIIOHKY 3 BUKOPUCTAaHHAM OCHOBHOT'O KOJIbOPY, ajl€é BPAXOBYIOUH MOIIKOHKEHHS
1 BIICYTHICTh YaCTUHU OPHAMEHTY IIeH crociO He € ePEeKTUBHUM Yy I[bOMY BHUIIAJIKY;

- JPYTHid, HAHECEHHS KPUBUX HA MEKI OpPHAMEHTY 1 KOITIFOBaHHS 32 JIOTIOMOTO0 THCTPYMEHTIB
CUMETPIT TSI BIITBOPEHHS MOIITKO/KEHOT YacTHHU. Lleii croci0 y iboMy BUTIAAKY JO3BOJISIE BIAT-
BOPHUTH BTpaueHi €JIEMEHTH, BUKOPUCTOBYIOUM CUMETPUYHI €JIEMEHTH, 1110 30eperymcs (puc. 2).

CTBOpeHMI BEKTOp Mae OyTH 3aMKHEHUH, HE MaTH PO3PHBIB, IO € 000B’SI3KOBOIO YMOBOIO
HOT0 TOJIaJTHIIIOTO BUKOPUCTAHHS JUIS TIIATOTOBKH YIPaBJIstoUuoi mporpamMu iyt Bepcrara 3 UIIK.

B npoekrax, 1110 nmpeacTaBlieHi B CTaTTi, BEKTOPHU OyJIM CTBOPEHI OULIBHUKOM MPOEKTY «/le-
peB’siHe MepexuBo YepHiroBa» CranicaaBoM IBamieHKOM Ha OCHOBI OOMIpIOBAaHHS €IEMEHTIB
dacanis, siki MOTpedyBaIM 3aMiHU.

HactynHuii eram — 11e miAroToBKa BUpOOHUIITBA, KU BKJIIOYa€ BUOIp MaTepialy 3aroro-
BKH, BUPOOHHIITBO 3ar0TOBOK HEOOXIJHUX PO3MipiB, MporpaMyBaHHs 0OpOOKH Ha BEpCTarti 3
UIIK. V 6i1p1mocTi peKOMEH/IaIlii CTOCOBHO BUOOPY MaTtepiaiy i BUPOOHUIITBA €JIEMEHTIB
dacany OyaiBens WIEThCS MPO XBOMHI OPOAM (SIK OLIBII CTiHKI 10 aTMOC(EPHUX BIUIMBIB, 3a
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pPaxyHOK HasiBHOCTI cMOJH) [5; 9]. [lo 1HIIMX BHUMOT CITi/I TAKOXK BIAHECTH BIJCYTHICTH AcdeK-
TiB, 110 YCKJIQJHIOIOTH POOOTY ab0 MCYIOTh BUPIO; HAIJIUIIKOBY BOJIOTY, 1HAKIIE TIPH BUCH-
XaHHI JIEpEBUHA )KOJOOUTHCS 1 TPICKAETHCS. AJie B HAIIIOMY BHUIMAJKY HIACTHCS MPO aBTOMATH-
3alil0 BUPOOHHUITBAa W 0OpOOKYy 3a JOMOMOroio (pes, yacToTa OOCpTaHHSA SKHX CSATaTUME
15000-18000 xB™! i HasBHICTH CMOJIM XBOMHHUX TIOpiJ cTana GakTopoMm, IO YCKIATHIOE MPOLEC
00po6xu. OOpobka 3aiiicHIoeThes Ha BeperaTi 3 UIIK 1 Tomy BUCOKa TBEpAICTh AepeBUHH (Y0,
rpab, siceH 1 T. iH.) — 1€ OlIbIIe TIepeBara, HiXk HEJIOMIK. A MiABUIUTH CTIMKICTh 10 aTMoche-
pHUX 1 610JIOT1YHUX BILTUBIB MOKHA 32 IONIOMOTOI0 3ac00iB (inimHo1 06poOku. [Toponu nepe-
BUHU TaKOX PI3HATHCA 32 MEXaHIYHUMH Ta TEXHOJIOTTYHUMHU BIACTUBOCTAMU. OHIEIO 3 TOJI0-
BHHX BJIACTHBOCTEH JEPEBUHHU € 11 MIIIHICTh. TEXHOJOT1UHI 1 MEXaHIYH1 BIIACTUBOCTI JCPEBUHHU
TaKOX MOB's13aH1 Mixk co0oto [9]. I1i yac BUpOOHHUIITBA €1EMEHTIB pi3b0JIeHHS 115 dhacaiB MU
BUKOPUCTOBYBAJIU Pi3HI MOPOJU AEPEBUHU (puUC. 2).

Puc. 2. Bucomoeneni enemenmu oepes’siHo20 Mepercusa.

a — enemenmu niozopy, mamepian 0yo (m. Yepnieis, eyn. 3enena, 6yo. 15); 6 — enemenmu ninacmp,
mamepian 0y6 (m. YepHicis, yn. 3enena, 6y0. 15); 6 — canopux, mamepian 0y6 (m. YepHieis,
ey Ycnencoka, 6y0. 34); e — enemenmu niosopy, mamepian cocha (m. Yepnicie, 8yn. Ycnencoka,
0y0. 34); 0, e — enemenmu pyunuxa, mamepian cocna (c. Cmapuii binoye, Yepniciecvxuii pation)
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Puc. 2, apxyw 2

O06pobOka nepeB’siHUX eJeMeHTIB BigOyBanack Ha ¢pe3epHomy Bepcrari 3 UIIK Vector
1210F, sxum obnamgnana naboparopist kadhenpu. Bepcrat no3sonsie BukonyBatu 3D dpesepy-
BaHHs, TPaBilOBaHHs, 00OPOOKY MO KOHTYPY.

AHani3yo4s npouec MexaniyHoi 00poOku 3a fornomororo Bepcraty 3 UITK moxxHa 3po0uth
BHCHOBKH, 1110 COCHA JIOCHUTh CMOJIUCTA, J100pe 0OpOOISIETHCS pi3aIbHUM THCTPYMEHTOM TIPH
HeBHUCOKiH Bosorocti. CoCHa € IOCTYIMHHUM 1 JOCUThH MOUTUPEHUM BUJIOM JCPEBHHH, 3 SIKOI BU-
TOTOBJIAIOTH MeOJI1, ajie BHACIIOK MEXaHIYHUX YIIIKOKEHb, HA TOBEPXHI MOXKYTh YTBOPUTHUCS
BM SITUHU, OCKIJIbKY BOHA HAJICIKUTH JI0 M’ SKUX Topia. HasBHICTh BUCOKOTO BMICTY CMOJIM BU-
KIIMKA€ HAIMIIAHHS Ha Pi3AIbHUX KPOMKaX IHCTPYMEHTY i 3a0MBaHHS CTPYKKO-BIIBITHUX Ka-
HaBOK CMOJIOIO, SIK Pe3yJbTar MiJ yac 0OpoOKH BiAUyBa€eThCs MiJBUINEHA BiOpallis B 30H1 pi-
3aHHS, TIOSIBA CKOJIB 1 30UTBIIIEHHS MIOPCTKOCTI 00pOOJICHOT TOBEPXHI.

Jy0, Ha BiIMIHY BiJl COCHH, HQJ3BHYAaHO MiIHA 1 TBEpJia MMOPOJia, TOMY MiJ] yac Horo oo-
pOOKH pi3aabHUN THCTPYMEHT IIBUIIIIEC BTPAYA€E CTIMKICTD 1 BIIOYBAETHCS 3HOITYBaHHS Pi3aiib-
HUX KPOMOK, 1110 CYITPOBOIXKYETHCS MOSABOIO IIyMy 1 BiOpauii. ToBIIMHA 3ar0TOBOK KOJIMBAIaCh
BiZ 25 10 35 MM 3aJI€KHO BiJ] BUJLy €I€MEHTa, 110 BUTOTOBJISIETHCS.

He MeHI BayxTMBUM MMOKa3HUKOM BHKOPHUCTOBYBAHOI JUIs pi3bOJICHHS IEPEBUHH € ii BOJIO-
rictb. Bona He noBunHHa nepeBuiryBatu 12 %. Tomy 1uisi BUTOTOBJICHHS JIepeB’sTHOTO Qacaj-
HOTO JIEKOPY MOTPIOHO 0OMpaTH HE BOJIOT1 3arOTOBKH, a Ti, IO MPOUIIUIA €TaIl MPUPOIHOI CY-
IIKK. AJBbTEPHATUBHUMA BapiaHT — NpUAOATH mMujaoMarepiag KaMepHoi (aBTOKJIABHOT) CYIIKH.
OCKIUJIBKM B TaKOMY JIEPEB1 BOJIOTH Mailke HE 3aJUIIAETHCA, BOHO HE TPICKAETHCS, HE HKOJIO-
OUTBHCS, TAKOXK HE 0OITHCS MOMAIBIIIOTO 3BOJIOXKEHHS.
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J1y1s1 BUTOTOBJICHHS IEPEB’ STHUX €JIEMEHTIB (hacary BUKOPUCTOBYBAJIACh KIHIIEBA CITipajbHa
¢dpe3a 3 BUKUIOM CTPYKKH Bropy, Alamerp ¢ppe3u g6 MM, KUIbKICTh Pi3albHUX KPOMOK Z = 2.
st 06poOKHM OUIBII TOCTPUX KYTIB, SIKi 3aJIUINAIKCH Ticis Gpe3u 96 MM, Oy10 BUKOPUCTAHO
TaKO’K KIHLEBY CHipaibHy (Qpe3y 3 BiABEACHHIM CTPYKKH Bropy, AiameTp ¢ppe3u o3 MM, Killb-
KICTh pi3aJIbHUX KPOMOK Z = 2.

[TizroroBka ymnpaBisilouuX Mporpam s 0OpoOKM HEOOXITHHX €IEeMEHTIB Ha BepcTari 3
UIIK BukOHYyBanack 3a IOMOMOror0 mporpamHoro 3adesneueHns ArtCAM. Tpaekropito obpo-
Oxu (puc. 3) YMOBHO MO’KHA ITOJIIJIUTH HA /1Bl YACTHHU: TIepIlia — 30Ha KOHTYPHOT 00pOoOKH, siKa
BHU3HAYAE MEXI1 JIeTajl; Ipyra — 30Ha BHYTPIIIHKOT 0OpOOKH, YacTHHA MaTepially 10 IpHu3Ha-
YyeHa JIJIsl BUJIAJICHHS.

Tlepemuuxu

o,
25

—

3ona enympiwnvoi 06pobdxu

Puc. 3. I[Tiocomosxa ynpaensitouux npocpam:
a — 8eKmMop 0epes IH020 elleMeHmy,; 6 — Mpackmopis. nepemiujeHHs iILCIpPYMeHmy
(CuHitl — weUOKi nepemiujerts, 4epeoHull — poooui xoou)

3anexHo BiJl BUJy 30HH OOMPAEThCA HAJIE)KHA CTPATErisl 1 pe)KUMHU MEXaHIuHOI 00pOOKH.
Jnst 3amo0iraHHs MOMIKOKEHb 00pOOIIIOBAHOTO €JIEMEHTY ITiJ1 YaC OCTAaHHbOT'O MPOXO.Y, IO
30BHIIIHBOMY KOHTYpY INependayeHi creniaabHi NepeMUUKH, SKi yTPUMYIOTh JIeTallb IiJ] Yac
Buxonay ¢pesu. KiapKicTh 1 po3MipH MepeMHUOK 3aJIeKaTh Bl pO3MIpIB €JIEMEHTA 1 MaTepiany
3aroToBKH. J{i1s1 00poOKH BHYTPIIIHBOT 30HH OyJia BUKOpHUCTaHa cTpateris «2D Bubipkay, a s
KOHTYPHOI 00po0Kku — cTpareris «O06pooka mo npoditto» (puc. 4).

BpaxoByroun TOBIIMHY 3arOTOBKU 28 MM, KOHTYpHA 1 BHYTpPILIHSI 00poOKa MPOBOAUIHNCH
3a KUIbKa MpoXo/iB. [ TnbuHa pi3aHHs 32 OIUH NPOXiJ CTAaHOBUIA: s 1yOy 3-4 MM, JJIsl COCHU
5-6 MmM. HeoOxiaHO BpaxoByBaTH, 110 Ha BUOIp peXXUMIB pi3aHH:, IPH 00poOIi OJHOTO MaTe-
piaiy OJTHUM 1 TUM K€ THCTPYMEHTOM, BIUIMBA€E Oarato (pakTopiB, OCHOBHUM 3 SIKHX € KOPCT-
KiCTh CUCTEMH BEpCTaT-IIPUCTPIH-1IHCTPYMEHT-ETalIb, OXOJIOKEHHS, CTpaTeris 00poOKu, TIIH-
OuHa pi3aHHA 3a MPOXiJ TOIIO.

[Tix yac ¢ppe3epyBaHHsI pEKOMEHAYETbCS 0OUpaTH TaKy cTpaTerito 00poOKu, sika 3abe3re-
yye Oe3nepepBHE 3HIMAaHHS MaTrepiany 13 cTaOUTbHMM HAaBaHTAKCHHSIM Ha 1HCTpYMEHT. Jlis
OTPUMAaHHS JAOMYCTHUMOI IIOPCTKOCTI MOBEPXHIi, KPOK MIXK Mpoxojamu (pe3u moBUHEH OyTH
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MeHImM giamerpa pesu. [1ix yac 06poOku APIOHUX eIeMEHTIB AIeKOPY HEOOX1THO 3MEHIIIUTH
IIBUKICTH pi3aHHS, 100 MOMEPEAUTH MOSIBY CKOJIIB 1 MOMIKOKEeHH. Pexomenaartii moo pe-
XKHUMIB 0OpOOKHM MPU BUTOTOBJICHHI IEPEB’IHUX €JIEMEHTIB JIEKOPY HaBeACHO B Tabmuii 1.

2D Buibopxa ? 0 x

BLIEpaHHEIE BEKTOPLT
o ~

rny6uHa pesaHns

HaqansHas rnyfiHa:

ds

Ilepenix

. . blit UHCTPYMEHT
IHCMpYyMermie

CNUCOK MHCTPYMEHT?

End Mill & mm
rﬂ End Mill 3 mm

[NobasuTb YaanuTte

m End Mill 3 mm
l Tun

Mill 6 mm

Ilapamempu
nepemMuyoK

Peorcumu
00pobKU

ATI:I.-‘ILLIIIH& 6.5
! ,_"'Tun 2D nepeMbIYkn ¥
Hanpasnexne pesanna: v )

a o

Puc. 4. Bubip cmpameeii 06pooxu:
a — napamempu cmpameeii «2D subipkay,; 6 — napamempu cmpamezii
«0bpobka no npoghinio»

Taomums 1
Pesicumu 06podxu sukopucmani npu u2omosieHHi 0epes sHux eiemMeHmie 0eKopy

O0pooaoBanuii | Bug BHUKOHYBaHUX Hacrora Honata
P . A 1y Tun ¢pesn 00epTiB, XY, IMpumirka
MarepiaJu pooiT 1
XB MM/ceK
®pe3sa cmipanbHa, 3ycTpiune ppesepy-
KonTtypna o6po0xka. JIBO3axOJTHA! 15000- BaHHs, TTTMOWHA 32 MPO-
Aepeso Bubipka d=3 Mm, 18000 25-40 Xizx He OinpIne giamerpy
d=6 mMmM, (dpesn

BucHoBKH BiIMOBITHO /10 cTATTi. Y MeXax ydacTi B HEKOMepIiHHOMY TIpO€eKTi «/lepen’siHe
MepexxnBo Yepniroray Oyno Brepie Bukopuctano Bepcratu 3 UIIK 1 cydacHi cuctemu aBToma-
THU30BAHOT'0 NMPOEKTYBAHHS JUIS BIIHOBIICHHS I€PEB’SIHOT apXiTeKTypH YepHITiBIIMHY.

[IpoanaiizoBano erarnu BUPOOHMIITBA JIEPEB’THUX €JIEMEHTIB JieKopy (acamiB OymiBess 3
BUKOPHUCTAHHSAM Cy4acHOTo oOnagHanHs. [1liqBUIIeHHsI TPOAYKTUBHOCTI 1 piBHS aBTOMATH3AIli 1
MPOIIECY BUTOTOBJICHHSI 1 BITHOBJICHHS €JIEMEHTIB JIEpEB’THOT apXITEKTYpH 3a JIOTIOMOTOIO CY-
YaCHOTO MPOTPECUBHOIO 00JIaIHAHHS € OJHUM 3 €()EeKTUBHUX LUIAXIB BiIPOKEHHS 1CTOpUY-
HUX 00’€KTIB JIEpEB’THOT apXITEKTypH B CY9aCHUX YMOBaX.

AHanizyroun mporec MexaniuHoi 00poOku 3a nonomororo Bepcrara 3 UIIK moxHa 3pobutn
BHCHOBKH, 1110 COCHA JIOCHUTh CMOJIUCTA, J00pe 0OpOOISIETHCS pi3aIbHUM THCTPYMEHTOM TIPH
HEBHUCOKi Bosiorocti. COCHa € JOCTYITHUM 1 IOCUTh TIOUIMPEHUM BUIOM JCPEBHHH, 3 KO BH-
TOTOBJISIIOTH MeOJI1, aJIe BHACIIOK MEXaHIYHUX YIIKOJKEHb, HA TIOBEPXHI MOXKYTh YTBOPUTHUCS
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BM SITUHU, OCKIJIbKY BOHA HAJICKUTH J10 M’ SKHX Topia. HasBHICTH BUCOKOTO BMICTY CMOJIM BU-
KJIMKA€ HAJMIAHHS Ha Pi3aJIbHUX KPOMKaX IHCTPYMEHTY 1 3a0MBaHHS CTPY>KKO-BIIBIIHUX Ka-
HaBOK CMOJIOIO, SIK pe3yJIbTaT, I 4ac 0OpOoOKH BiAUYBA€THCS MiABHUINIEHA BiOpallisi B 30H1 pi-
3aHHS, MOSBA CKOJIIB 1 301IBIIICHHS IIOPCTKOCTI 00p00IEHOT TOBEPXHI.

Jly0, Ha BIIMIHY BiJI COCHH, HAI3BUYAHHO MIIIHA 1 TBEpJa MOpojia, TOMY ITi 4ac Horo 00-
PpOOKH pizajgbHUNA IHCTPYMEHT IIBUIIIE BTPAYAE CTIHKICTH 1 BIZIOYBA€THCS 3HOLTYBAHHS Pi3aib-
HUX KPOMOK, III0 CYIIPOBOJIKYETHCS TIOSBOIO IIyMY 1 BiOparii.
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Sergiy Boyko, Stanislav Ivashchenko, Andriy Yeroshenko
RESTORATION OF WOODEN DECORATIONS OF FACADES OF ANCIENT
BUILDINGS IN CHERNIHIV

Urgency of the research. Increasing the productivity and level of automation of the process of manufacturing and
restoration of elements of wooden architecture with the help of modern advanced equipment is one of the effective ways to
revive the historic objects of wooden architecture in modern conditions.

Target setting. The need to physically restore a large number of wooden carvings on the facades of historic buildings
requires resources, both material and human. Therefore, the development of high-tech methods of restoring wood carvings on
the historic facades of buildings, which save these resources is an urgent task in terms of ensuring high efficiency of machining
of wood products and materials based on it.

Actual scientific researches and issues analysis. Wooden carvings on the facades of houses used to be made by hand by
a craftsman. Most of the existing literature and the recommendations given in it concern manual methods of manufacturing of
a decor of facades, but considering a large number of repeating elements, they are not productive.

Uninvestigated parts of general matters defining. Currently, there are a significant number of examples and proposals
for the restoration of brick facades of historic buildings. Working with wooden facades decorated with carvings has its own
features, which are not fully covered and require practical recommendations, taking into account the technical capabilities of
modern equipment.

The research objective of this article is to analyse the features of the use of modern technological equipment for
manufacturing. and restoration of elements of wooden architecture.

The statement of basic materials. The technology of production of wooden elements of decor of facades of houses by
means of modern systems of the automated designing and CNC machines is considered. The influence on the nature of
processing of processed materials, type of tool and processing modes is analysed.

Conclusions. As part of the participation in the non-profit project "Wooden Lace of Chernihiv" for the first time used
CNC machines and modern computer-aided design systems to restore the wooden architecture of Chernihiv region. The
influence on the nature of processing of processed materials, type of tool and processing modes is analysed.

Keywords: CNC machine, carving; wooden architecture; woodworking; wooden lace.
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