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BUKOPUCTAHHA MOP®OJIOI'TYHOI'O CEPEJOBUINA JIUIA
CHUHTE3Y KOHCTPYKIUIN MAILIUH
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THE USE OF MORPHOLOGICAL ENVIRONMENT IS FOR SYNTHESIS OF
CONSTRUCTIONS OF MACHINES

Benuki 06csieu 3nanb npo KOHCMpYKyil mMawiun nompebdyloms HOGUX niOX00ié wjodo ix auanizy i (opmyséamnHs Ha iIX OCHOGI
KOHCMpYKmueHux piwens. Ha npuxnadi eupiwenna npobremu nonecuieHo20 pywlaHHs MpaHCHOPMHO20 3ac00y NOKA3AHO, Wo
3A1eHCHO 8I0 NOCMAHOBKY 3a0ayi | POPMY8aAHHA HANPAMKIE 600COKHANEHHA HA OCHOGI OOHIEL i mi€i oc Oasu 3HaHb NPo KOHCMPYKYIIO
MAWUHY MOJICHA OMPUMAmu pi3Hi KOHCMPYKMUGHi po36a3ku nocmasnenoi 3aodaui. Ilpu yvomy euxopucmogycmvcs onepayis
NOYAeHHOT Ou3 TOHKYIT, AKA MOJce CKAadamu OCHO8Y (DYHKYIOHYBAHHA MOp@ONo2iuni cepedosuya Oisi CMEOPeHHs KOHCPYKYill
mawun. Taxe cepedosuue 003801UMb NPUUIBUOWUMU POOOMY THIICEHepis, 3pobumu ii 6itbiu eheKMUBHOIO.

Kurouosi cnoea: onepayis nounennoi ous '1oHKyii, mopghonociune cepedosuuje, 34inHi NPUCMPOi PO3ULEHOBAHUX MPAHCNOPMHUX
3acobis.

Beryn

[Ipurik Benmukux 00’eMiB 3HaHP BiOYBa€ThCS HA BCIX eTalax CTBOPECHHS i OCBOEHHS HOBOI TEXHIKW: Ha PiBHI
HAYKOBUX BiJKPHTTIB, TJAOOPAaTOPHHUX TOCIIKEHb, PO3POOKH BHPOOHHYMX 3pa3KiB, NMPH IIMPOKOMY 3aCTOCYBaHHI B
SIKIFICh OAHIA UM B PI3HMX Tamy3sfxX. Temmu 3MiHM MOKOJIHb TEXHIYHHMX DIlIeHb MMOYaX 3HAYHO BUMEPEIKATH TEMITH
3MIHM TOKOJiHb I1X po3poOHMKIB. Temep 3a 4Yac TPyAOBOi MAisIBHOCTI OAHOrO (GaxiBIsl B MEPEAOBHX Tally3six
BUPOOHHUIITBA BiIOYBAEThCs 3MiHA JCKUIBKOX €TamiB TEXHIYHHMX 3ac00iB. Take IIBHIKE TEXHIYHE MEPEOCHAIICHHS
BUKJIMKA€E TaKe K IIBWJKE 3acTapiBaHHs HAKOIMWYEHOi 0a3u 3HaHb 1 BUMAarae ix MIBUAKOI MOJepHi3alii 1 JOOBHEHHS.
Ane i 0 pO3pOOHUKIB Npea'sBISIOTHCS BCE OUIBII 3pOCTAalO¥i BHMOTHM 1 CTaBJISATbCS Bce HOBI 3aBnaHHs. 1100
KOHCTPYKTOp HE BiJICTaBaB BijJl TEXHIYHOI'O NPOIpPECy B PI3HUX OOJIACTSAX TEXHIKH, HOMY JOBOAMTHCS Oe3repepBHO
YJIOCKOHAIIOBATH CBOI 3HAHHS 1 YMIHHS BUXOJSYM HE TIJIbKM 3 By3bKOi cremianmizaiii, aje BpaxOBYIOUH JOCBIJ i
TEXHIYHI MOXJIMBOCTI Tporpecy. MoaepHi3amii 3HaHh 0COOJIHBO JIOTIOMAarae BENMYE3HUN 00'eéM HAayKOBO-TEXHIYHOI i
BUPOOHHMYOI 1 TEXHOJIOTIYHOI iHpopMarii, ska € [HTepHeTi, i Ky HAZal0Th HAyKOBO-TEXHIYHIi, MOCTiMHI IHCTUTYTH, a
TaKOX IPOMHUCIIOBI TabopaTopii.

Y BUMAagKy IOCTIDKEHHS B)KE CHHTE30BAHMX KOHCTPYKILIH MAaIIMH BHUKOPHUCTOBYIOTBCS TaKi IpOrpamHi
cepenoBuiia sk Solid Work, Modelica, MathLab Ta inmi. Cam mnpouec CHHTE3y HOBUX KOHCTPYKTHBHHX DillleHb
3aNuIIaeThesl 3a imkeHepamu. JlomoMortd iM B IBOMY MOXYTh cepeloBHINAa 1t (OPMyBaHHS 3HaHb IIPO
KOHCTPYKTHBHI pillICHHSI.

Anani3 my6aikaniii

Y dasi cTBOpeHHS KOHCTPYKIIH MalluH, SKy Ha3MBalOTh (ha30l0 KOHIENTYBAHHS, BUKOPHCTOBYETHCS
(heHOMEHOJIOTICTHYHUIT ONMC METO/1iB IPOEKTYBAHHS (EBPUCTHYHI METOM, METOHM iTepaliii, MOp(oIoTriyHOTO aHai3Yy,
JICKOMIIO3MIii, TeOpisi BUPIIICHHS BUHAXITHUIBKUX 3aBAaHb). CIpoOM CTBOpPEHHS cepemoBHI] JUIS 0OpOOKH BEIMKHX
MacHBiB 3HaHb, a HE IPOCTO 1H(OPMAIIiT TOKH-III0 HE AOCSTIIN BEIUKUX PE3yJIbTaTIB.

DEHOMCHOIOTICTHYHIA OIMC MUCICHHS JIIOMUHHU HaKIagae CyTTEBI OOMEKEHHS Ha JOCHTIDKCHHS, aHali3 i
BUKOPHCTAHHS 3HaHb, IOB’S3aHUX 3 JISUTBHICTIO CycminbcTBa. CrpoOM BHKOPUCTATH YCIIXH CydacHOI MaTeMAaTHKH
JOCATAIOTH JIOKANBHUX pe3ynbpTariB [1,2]. BropsakyBaHHS 1 CTpyKTypH3allisl 3HaHb — HUIAX A0 MOOYIOBH TaKOTO
CepeOBHUINA 3HaHb, sIKE O TO3BOJSUIO MOZETIOBATH JIIOACHKE MHCJICHHS y CTBOPEHHI HOBMX MAIllMH i MEXaHI3MiB, Ta
JNOCTIKeHHI iX (yHKmioHyBaHHS. B3aemMo3B’s3km 1 ocoOmmBOCTI poOOTH cepenoBHIa MOXKHA BifoOpa3WTH 3a
nonomoroto rpadis. CTpykrypy rpada MoxKHa MPEACTaBUTH TaOJIMYHO, HA OCHOBI KO chopMyBaTH KiHIEBY (HOPMYITY
(YHKI[IOHYBaHHS CEpPEJOBUIIA.

CTBOpEHHsSI YM BIOCKOHAJICHHS T[OYMHAIOTH 3 OIJIAY JITepaTypH IO JOCHTIDKyBaHii mpobnemi. 3apas
CIIOCTEPIraeThcsl TEHACHIIS 10 HAKOIMYECHHS 3HAYHUX MAacHBIB 3HaHb 3 OKpeMoi TeMaTWku. B IHTepHeTi 11 nomyky
iHpopMamii A1 KOHKPETHOI MPOOJEeMH BHKOPUCTOBYIOTH HOIIYKOBI pOOOTH, IO 3AIHCHIOIOTH MiAOIp 3a KIIOUOBHM
ciioBoM. Takuii mpuHIMI e)EeKTUBHUI ISl HOPIBHSHO HEBEJMKHUX 0a3 IaHWX. Y BHIIAJIKy KOHKPETHHX JOCIIIKEHb Ha
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3aIUT 10 KIIFOYOBHX CIIOBAaX MONIYKOBHHA POOOT MOXE BHIATH KiJTbKa THCSY BiAMOBiNEH, BiTOOpaKeHHS SAKHUX 3aiiMalOTh
COTHI ekpaHiB MOHiTOpa. CIpuiHATH 1 cuCTeMaTH3yBaTH Takui oOcsar iHpopMmarii qJyxe BaxKo 1 3aiimMae 6arato gacy.

Juis cucrematu3anii i kinacudikanii 3HaHb BUKOPUCTOBYIOThCS €BPUCTUYHI MeTOAU. Taki METOIU peali3yloTh
MPOIIETypH, IO MAIOTh PAIliOHATFHIN 3MICT 3 TOUKH 30py JoauHU [3]. B onTumizamiiiHux MeTomax MOKa3HUK SIKOCTI
3aJ]aHO B SIBHOMY BHTIJISII 1 IKUH HEOOXIHO IEPETBOPUTH B EKCTPEMYM 110 MHOXHHI IOITyCTUMHUX PO30UTTIB [4].

ArnomepaTuBHI METOJIH MOCIIIOBHO 00’ €JHYIOTh OKpeMi 00’ eKTHBHI IpynHu (kiactepu) [5], a aiBi3iMHI MeTon
PO3WICHOBYIOTh TPyIHM Ha OKpeMi 00’exkTH [6]. ArioMepaTwBHI 1 MiBi3IMHI METOIM TPYAOMICTKI 1 iX BaKKo
BHUKOPHCTOBYBATH JJIsl BEIMKHX CyKymHocTed. Jlo Toro >k pesyibratd poOOTH Takux ainroputmiB (ix rpadiune
BiJJOOpaKeHHS) BAXKKO ITiAA€ThCS Bi3yalbHOMY aHali3y.

Tob6To € HEeoOXiHICTh CTBOPEHHS HOBUX METOMIB CHCTeMaTH3alii i kiacudikarii, ski 6 103BoysuN e(heKTHBHO
CTPYKTYpH3YBaTH 3HAHHS B OKPEMHX ray3sX HAYKH i TEXHIKH.

Mera crarri. Ha npukiagi TAro-34imHOro MPUCTPOIO PO3YICHOBAHOTO TPAHCIIOPTHOTO 3aco0y MOKa3aTh
MO>KJIUBICTh BUKOPHCTAaHHS MOP(OJIOTIYHOTO CepelioBHILA, SIKEe TO03BOJISIE BIOPSAKYBATH 3HAHHS PO KOHCTPYKTHUBHI
BapiaHTH 1 3aIPOIIOHYBATH OJUH 3 HUX Ha OCHOBI MPUIHATHX KPUTEPIiB.

OcHoBHa yacTuHAa. Mopdosoriuae cepeoBHUIIe IS MOACTIOBAHHA TEXHIYHUX CHCTEM IIpe/CTaBieHE B [7].
OO0’€ekTH 30BHIIIHBOTO CBiTY (OaraTomipHa iH(pOpMallis 330BHI) 3aBASKH pelenLil BiioOpaxaTbes B MOpdooriyHoMy
cepenopui (MIT) Ha MHO)uHY  (puc.l). Ilpu ubomy dopmyerbecs MozenbHa mincucrema BingHocuH (MIIB) abo
M0JI0KEHHS (3HaxoKeHHs, Micue) 00’ektiB B MIT QQ . MIIB mictuth caMmy MHOXHHY BioOpaxeHb 06’ektiB (MBO), 1i
curHaTypy X Ta akciomatuky U . CurHatypa X — Tpyma HIpaBWI, [0 BCTAHOBIIOIOTH HPOIEIYpPY HOPIBHSIHHS.
Curaarypa MICTHTP MHOXXHHH TIPaBHJI JUIS BIATBOPEHHS €JIEMEHTApHHUX O3HAK 1 BIIACTHUBOCTEH, HaOOpaMu IpaBHI
oOYZIOBHM BHPa3iB 3 €JIEMEHTIB, III0 BXOAATH B aliaBiTH. AkcioMmaTnka (cioBHUK) U — QyHIaMeHTanbHI HOHSTTS, 10
XapaKTepU3YIOTh BJIACTUBOCTI 00’ €KTiB. AKCIOMAaTHKa MiCTUTh MHOXWHH TIOHSATH, BH3HAUYCHb, CHMBOJIB IS
BIATBOPEHHS €JIEMEHTAPHUX O3HAK 1 BJIACTUBOCTEH, CYKYIHICTIO IOHATh, BH3HAYCHb, CUMBOJIB 1 IO3HA4YeHb, 32
JIOTIOMOTOI0 SIKUX YTBOPIOKOTHCS alaBiTH MOB MOP(OJIOTIHHOTO MIPOCTOPY.

N
w0
0

Puc. 1. B3aeM03B’s13KH CKJIa1I0BUX MOP(}0JIOTiYHOro cepe0oBHIIA

O/

A

VY mnparmaruxo-npouenypuid migcucremi X (IIIIII) mpencraBneni pi3Hi nepeTBOpeHHs, omepamii 1 mii 3
KOMITOHEHTaMH 31 BCIX OCHOBHHX IIIJICHCTEM Teopii, a TAKOXX HPOLEIypH 1 NpaBiia BUKOHAHHA X Jil. OxHOYacHO
BOHA BKJIIOYAE 1 Pi3HI aKC10JIOTIUHI OIHKK Pi3HUX KOMIIOHEHT IPOCTOPY, & TAKOXK SBHUII 1 00'€KTIB 3 il HAOUHOT 00IACTI.

MonenbHO-penpe3eHTaTHBHa mifcucrema K BimoOpaxae 00iacTh JOCITIDKYBaHOI PEaNbHOCTI 3a JOMOMOTOI0
KOHIIETITyaJIbHUX MoJenel. 3 ii JomoMororo siBUINA i 00'€KTH MPENCTaBIICHI CBOIMH MOJEISIMU, SIKi CIIBBIIHOCSTHCS 3
pi3HUME pIBHIMH i€papXxii ycepenuHi miei migcucreMu. MoxXHa BUAUIATH PiBHI: 1) eKCIEpUMEHTAIBHUX MOAETeH (110
MICTHTP iH(pOpMaIlifo Tpo 00'ekTH, sika oTpuMaHa Oe3 BukopuctanHia MII); 2) moBHHX Mojeneil (MpU OMHCI SKUX
BHKOPHUCTOBYETHCS KOHIENTyanbHNi anapaT MII); 3) Bmacanx mopneneit MII (mns sixkux BUKOHYIOTRCS 3akoHH MII); 4)
00Me)XeHB, IMTPEICTABICHUX OCOOIMBOIO MiIMHOXKUHOIO Oe3ITi4i MOBHUX MOMAETICH.

OcHoBHa (yHKIiS TPOOIEMHO-EBPUCTHYHOI mmifgcucTeMu [ monsarae y BimoOpakeHHI THX cTtopin MII, sxi
NOB's13aH1 3 OTPUMAHHSIM HOBOT'O 3HAHHSI.

B3aeMo3B's13k1 MK [TUMH MTIJCHCTEMaMU TIPEICTABJICH] B MiJCHCTEMI BiamoBinHOCTEH R .

Mopdomoriyte cepeioBHILe J03BOJISE MOEAHYBATH O3HAKH 3HaHb, IO ()OPMYIOTH Hallli HOHSTTS PO MPEIMETH
30BHIINIHBOTO CBiTYy. /Iy MO€JHAHHS TaKMX O3HAK MOXKHA BUKOPHCTOBYBAaTH ONeEpalilo MowieHHOi au3’toHkmii. [Tpn
BIIOPSIKYBaHHI iH(pOpMAIii, MOB’S3aHOi 3 BJIOCKOHAJIEHHSIM KOHCTPYKLIl MAaIlWH IPOIOHYEThCS MHUTAHHSA, IO
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CTOCYIOTECS TIpoOIeMu (PYHKITIOHYBaHHS MAIliH pOo30MBaTH HA B3a€MOIIOB’sI3aHI MHOKHUHH: CYKYITHICTh O3HAK, 03HAKH
1 XapaKTepUCTUKU O3HAK. Take BHOPSIIKYBAaHHS Ja€ MOKIJIMBICTh PO30OHTTS 3arajbHOTO 00CATY 3HaHb Ha OKpPEMi JOT1dH1
o0JiacTi, a MpeACTaBICHHS! YTBOPEHHX NPEIUKATIB y rpadiuHOMy BUINISII — Bi3yamizaiil IOCHiPKEHOT mpodieMu i
IIBUANIOMY CHPUHHSTTIO HAITOBHEHOCTI iH(POPMALiHHNM MaTepiaioM THX UM IHIIUX MiAPO3AUTB TeMaTuku. Take
BIOPSAKYBaHHs e()EKTHBHE NMPH BEJIMKUX MacuBax 3HaHb. [l AeMOHCTpalil CyTi TaKoro BIOPSIKYBaHHS HaBEIEMO
MIPUKJIA]] 3 BAKOPUCTAHHSM TUILKU HEBEJIUKOI KIIBKOCTI €JIEMEHTIB.

Hexaii motpibHo chopmyBatu 6a3y 3HaHb 3 MPOOJIEMH MOJICTIICHOTO PYIIaHHS TpaHcHopTHOTro 3acody (T3) [8].
Ornsan niTepaTypHUX JPKEpell a€ MOKJIMBICTD BU3HAYMTH THTAHHS, 10 HAJEXaTh 10 Li€l MpoOieMu 3a CyKYIHICTIO
O3HAK: MOJIETIIMTH pymaHHs T3 MOXXHa 3MIHOIO Baru CKJIaJOBHX, ONOPY KOYEHHIO, 1 3MIHOIO 3YCHJUIS Ha TATOBUX
KoJsiecax. PeaiizoByIOThCS Ii MPHHIMIIK 32 JIOIIOMOTOI0 TATOBO-3YiTHMX HPHUCTPOIB, po3monaiuioM mac T3, 3MiHOIO
XapaKTepUCTUK Koutic. KOHCTPYKTHBHO HaBe/leHI IPHHIMIIA BUKOHYIOThCS 3’ €IHAHHAM CKJIaJIOBHX aBTOIOI3/Ia BUILHUM
CHI0cOo0OM, TIPYXXHHM, MPYXKHO-IeMpyrounM ado 3’emHaHHSIM Mac T3 MOCIiIOBHO, MapalielbHO Y KacKaJHO. 3MiHU
oropy abo mepenavi 3yCHIUII MOXHA JOCSITHYTH Pi3HHUIICIO THUCKIB B YacTWHaX Kojieca abo 30UIBIICHHAM KPYTHOTO
MOMEHTY.

Orxe, 3amuieMo MHOXUHY «CyKYIHICTb 03HaK» R={ri}, sika Mae 3 mpeaIMeTH — 3HAYCHHs CYKYITHOCTI O3HAK,
T00TO i=1,..,3, 1e 1 =3MiHa Bary; 72 = 3MiHa ONOPY KOYECHHIO; 13 = 3MiHa 3yCHIUIA.

Muoxwuna «O3nakm»y U ={ui} Takox mae 3 mpeaMeTH — 3HAYCHb O3HAK, TOOTO [=1,.,3, Ae ul = 3uimHi
npucTpoi; u2 = posnonin Mac T3; u3 = XxapaKTEepUCTHUKH KoJeca.

Muoxuna «XapakrepucTuku o3Hak» L={li} Mmae 8 mpeaMmeTiB — 3HaYeHb XapaKTEPUCTHKHU O3HAK, TOOTO
i=1,..,8, ne Il = cnoci0 3’enHaHHs BUTbHUH; [2 = npyxHuid; [3 = npyxHo-nemoyrounii; /4 = moeqHaHHA Mac
nociioBHe; /5 = mapanensHe, /6 = kackajaHe; /7 = pi3HHLS THUCKIB B 4aCTHHAX KoJjieca; /8 = 30UIbLICHHS KPYTHOTO
MOMEHTY.

Beenemo muoxxuny Q={qi} obnacreii 3uaub qi,i=1,..,12, T00TO:

O={qi},i=1,.,12.

MoskHa o0y yBaTH MapagurMaTHYHy TaOJUINO, IO BimoOpakae 3B'I30K MK OOJIACTIO JIOKami3amii 3HaHb ¢i i
MPEeIMETHUX 3MIHHUMHE [, u, r (Tadi1.).

OmnuinemMo, o 03HAaYa€, HANMPHUKIAT, 00IacTh Jokatizauii 3HaHe gl=rlul/l = 3mina BaruV 34imHi npuctpoiV

crniocid 3’eqHaHHA BidbHMI. CMHCIIOBE 3HAuYeHHS BHpasy: MNOJErmeHe pymaHHs T3 1ocsraerbcsi 3MiHOIO Bard 3
BUKOPHCTAHHSM TATOBO-34IMTHUX MIPUCTPOIB, 10 BUILHO MOB’A3YIOTh €IeMEHTH aBTonoi3na. ¢S=rlu2l2 = 3mina BaruY

posnozin mac T3V cnocib 3’eqHanHs npyxHuit. CMUCIIOBE 3HA4YEHHS BHpa3y: HOJeriieHe pymanHs T3 gocsraerbes
3MIHOIO Baru HOTO MOE€THAHUX MAac, 3’ €THAHUX MPY’KHO.

Tabmums
3B's130K Mik 00J1acTIO JIOKATI3aNii 3HAHB ¢i TA NPeAMEeTHUMHU 3MiHHUMU [,u, 7
CyKyIHICTh 03HAaK O3Haku XapaKTepuCTUKU O3HAKU
rl ul 11 ql
rl ul 12 q2
rl ul 13 q3
rl u2 11 q4
rl u2 12 q5
rl u2 13 g6
rl u2 14 q7
rl u2 15 q8
rl u2 16 q9
2 u3 17 ql0
3 u3 17 qll
r3 u3 18 ql2

Oo6nacTsb J0oKaji3alil 3HaHb ¢ BUPAXKAETHCS Yepe3 3HAYCHHS MPEAMETHHX 3MIHHHX 7,/,1 HACTYITHHM YHHOM:
rlulll=ql ; rluli2=q2 ; rlull3=q3 ; r2u2ll=q4 ; r2u2l2=q5 ; rlu2i3=46 ;
rlu2ld=q7; rlu2l5=4¢8; rlu2l6=q9; r2u3l7=q10; r3u3l7=qll; r3u3i8=ql2
BuxoHyeMo onepariiro MowICHHOT TU3'FOHKITIT MOXIIUBO OUTBIIOrO YHCIa CIIOPITHEHIX piBHOCTéI‘z’I [9]. Beenenns
MOWICHHOT JMU3'IOHKIIT 3 BUKOPHCTaHHSIM CHOPIJHEHOI PiBHOCTI OOyMOBIJICHE HEOOXIIHICTIO OTPUMAHHS JIOKAIBHHX

obslacteii 3HaHb. Taki 00JacTi MOXYTh BKIIOYAaTH OUIBIN, HDK OJHY OOYMCIIIOBaHYy OOMEXEHY KUIBbKICTh O3HaK 1
MpeIMETHAX 00JIacTeil MOCITIIKEHb.
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rlul(I1vI2vI3)=qlvg2vq43;
rlu2(Ilv 2vI3vIviI2vI3)=qg4v gSv g6y qT7vq8v g9 .
r2u3l7=q10; r3u3(l7vI8)=qgllvql2 ’
®dopmyemo QYHKIIFO TEPEeXOoy BiJ MpeAMETHOI 00JIACTi 3HAHBb ¢ [0 J'[O.KaJ'H)HO'I. o0acTi TOCTiHKEHb eKCIepTa

m, y npodeciiHy IisUIbHICTh SKOTO BXOAWTH I 00IacTh AOCHIIKEHHS ¢ . ToOTo 3 3arambHOro 00’€éMy 3HaHBb B
JOMIHYIOYl MHOXKHHY BHU3HAYa€MO 3HAHHS, SIKI MOXKHA XapaKTepPH3YBaTH, SIK TOJIETHICHE PYIIAHHS 3 BUKOPUCTAHHIM
croco0y 3’€THAHHS.
qlvg2vg3v gdvgSvqgb=ml; q7v q8v q9vqlOvgllvgl2=m2 . @9)]
BpaxoByrouH 3aJeHOCTI MPEJAMETHUX o0yiacTeil 3HaHb ¢ BiJ MPEIMETHHX 3MIiHHUX 7,[,u Ta 3B'A30K MiXK
MIPEIMETHUMH 00JacTSMHU 3HAHb ¢ Ta JIOKAJIBHUMHU OOJIACTSIMH JOCIHiIKeHb ekcriepta m (1), 3aJIeKHOCTI JIOKATBHIX
obractedl m Bijx MpeIMETHHX 3MIHHHMX 7,/,1 MalOTh BUTJISII:
ml=rlul (IvI2vI3)vr3u2(l1vI2vi3);
m2=rlu2(l4vI5vI6)vr2ud I7v r3u3(l7vI8).
Mpemukar P(r,l,u,m), MO omHUCye 3B'SI30K MK JIOKAJTBHHUMH O0O0JAaCTAMHU JOCHIDKEHb CKCIepTa m Ta
MPEAMETHUMH 3MIHHUMHU 7,[,u Mae HACTYITHUN BUIJIS:
P(r,Lu,m)=mlrlul (I1vI12v I3 )yv mlrlu2 (11vI2vI3 ) v
vm2riu2 (14vI5vI6 ) v m2r2u3l7v m2r3u3(17vI8)

[IBuake 3pocTaHHs OOCATIB pi3HOPiAHOI iHPOpPMALii BHMarae IMOIIyKYy HOBHX 3ac0o0iB Ay ii KOMITAKTHOTO
npeacraieHns. OIHUM 13 BaXIMBUX MIAXOJIB € Bi3yamiszaiisi, TOOTO CHOCIO NPEACTaBIEHHS NAHUX Y BHIIISI
JBOBUMIpHHX a00 TPHUBUMIPDHHX PyXOMHX Ta HEPyXOMHUX 300pakeHb. binplry wactuHy iH(poOpMmalii, mo crae
JOCTYITHOIO JUISl JFOJMHH, HEMOXJIMBO IPEICTaBUTH y 1BO- a00 TPUBHMIpHOMY BHIJIALI Oe3 BTpaT. ToMy BaskIMBHM €
BUpIIIEHHS NPOOJieMH 3MEHIIEHHsI IUX BTpaT, TOOTO 30epekeHHs! iH(GOPMaTHBHOCTI MPHU 3BEJCHHI 0araTOBHUMipHHX
JaHUX JI0 3PYYHOTO JUIS JEOJCHKOTO CIPUHHSTTS BUDIISAY. [IPOTIOHYETHCS MpeauKaT P MOKHa HA0YHO 300pa3uTH y
Buraal rpada (puc.2). 3 rpadidHOrO TpEACTAaBICHHS BHIHO, W0 B JIOKAIBHHX O0JAacTSAX JOCIIKEHb, JIe
JOMIHYIOUMMH € NOCIHIIKeHHS JJIsl XapakTtepucTuk o3Hak /1, /2 i [3 (cmocoOu 3’eqHaHHS 3YilTHUX HPUCTPOIB) €

HAKOTIMYCHHS OTHOTUITHUX 3HaHb. TOOTO AOCIHTIIKEHHS B Iiif 00IACTi MPOBOIATHCS IHTEHCUBHO 1 € aKTyaJbHUMHU.

ul u2 r1 ul u2 u3 M r2 r3
U1 R1 U2 R2
m1 C m2
L1 P L2

P s D)
DDOO ®)
11 12 13 4 15 16 17 18

Puc. 2. [Ipeaukat P, mo onucye 6a3y 3HaHb 3 npodjemMu noJiermenoro pymannst T3 Ha ocHoBi cniocody 3’ e¢nHanns yactud T3

Skuro x copmyBaT QYHKIIIO Nepexoy BiA MpeaMeTHOT 00JacTi 3HaHb ¢ 0 JIOKAJIBLHOT 00JacTi AOCIIKEeHb
eKcrepTa m 3 1HIIOK JOMIHYIOUO BUMOTO0, OB IIMPIIOI0, HAIIPUKIIAJ, TOJNErIIeHe PYIIaHHs 3 BUKOPUCTAHHIM
Baru, TO JIOKAIBHI 00JIACTI TOCIIIKEHb MATUMYTh BUTIIS:

qlvg2vg3v g4V qS5vqov qiv q8v q9=ml; gl0vqllvgl2=m2 2)

[penukar P(r,/,u,m) MaTume HacTymHUH BUIAL (puc. 3):

P(r,Lu,m) =mlrlul (11vI2v I3 )vmlrlu2 (I1vI2vI3vIAvISvIe) v
vm2r2u3l7v m2r3u3(l7v 18 )
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ul u2 r1 u2 u3 r2 r3

R2

m2

L2

1 2 13 14 15 I6 7 18

Puc. 3. Ilpenuxar P, mo onucye 6a3y 3HaHb 3 Ip00J1eMH NOJIETIEHOT0 PYIIAHHA
T3 Ha ocHOBI no€iHaHH esleMeHTiB oqHoro T3

AHai3 niTepaTypHHX IpKepel, II0 IPEACTaBISIOTh JOKAIBHY 00JacTh TOCHTIKEHb, TIPeJICTaBIeHy Ha puc.l, a
caMe KOHCTPYKIIH TSATOBO-3YiITHUX IPUCTPOiB, TO3BOJINB 3alIPONIOHYBATH HOBY KOHCTPYKIIiO (puc. 4).

14
15

:; E//g
(]

13

] |
] /7 | £

1/5 =

7 10 4 5 8 3

Puc. 4. Taroso-3uinuuii npucrpiii

TsIroBo-34inHuUi NPUCTPii MICTUTH AMILIO Mpuyena 1, ske 3aKiHYYETHCS IOB3YHOM 2, HANPSIMKY 3, 3'€IHaHY 3
TsiroBUM opranHom 4. Ha moB3yHi 2 BcTaHOBJIEHO oOMexyrounii Oydep 6 1 onopHy IuiacTuHy 7, a Ha HampsMHIi 3 —
obmexyrounii Oydep 8 1 omopHy miacTuHy 7, a Ha HampsMHIH 3 — oOMexyrouuit Oydep 8 1 OomopHy IIacTHHY 5,
JTUIDIOM | mprdena i TAroBui opraH 4, TaKOX MHEBMOOAIOHOM 9 3'€THAHO 1 aMOPTU3aTOPOM JIBOCTOPOHHBOI il 10.
[THeBMOGamoHOM 9 uepes kiamaH kepyBaHHs 11 3'emHano 3 pecuBepom 12. Knanan kepysauns 11 mia exnaHo a0 010ka
kepyBaHHs 13. Jlo Goka kepyBaHHs 13 Takox i €IHAHO AATYMK BaHTKHOCTI 14 i npumBHameHHs 15.

VY BUMaAKy pO3IIMPEHHS O0JIaCTi JOCIIKEHb, MPEICTaBICHOI Ha pHC. 2, aHalli3 JO0AaTKOBUX JITEpaTypHHUX
JDKEpeJI 3 JaHOi TeMaTWKW JIO3BOJIMB 3alpOINOHYBAaTH IHIIMH KOHCTPYKTMBHHMH BapiaHT pO3B’S3aHHSA NpoOJieMH
monermieHoro pymanas T3 (puc. 5).

Byno 3ampomoHOBaHO B TOBHE pPO3WICHYBAHHS Ky30Ba 1 pamu T3 y TOB3IOBXHBOMY HampsMy, SKe
3a0e3MmedyeThcsl BUKOPHUCTAHHAM 3a30py Y KpiluleHHI TpyXHuHX 1 nemmdipyBanpanx emementiB [10]. Tomy mnpum
PYIIaHHI 3 MICIA 32 paXyHOK iHEPTHOCTI MacH Ky30Ba 3 BaHTaXeM, CIIOYATKy pymaTuMe T3, a maii, mcis BUOHpaHHS
3a3opy A0 Macu T3 npuenHaeThca Maca Ky30Ba 3 BAHTaKEM.

[pucTpiit, o 3abe3nevye po3wieHyBaHHs Ky30Ba i paMu T3 MICTUTh pONUKH 1, sIKi BCTAHOBIIEHI 3 MOXKIIMBICTIO
NIOB3JIOBXKHBOTO TIEPEMIIIEHHS MO HampsMHHX 2 Ha paMi TpaHcnoptHoro 3acoOy. lle mepemimieHHs oOMEXYIOTh
cronopHi 0ydepu 3. /lo 60KOBHHH Ky30Ba KPIIIUTHCS KPOHILUTEWH 3 1a30M 4, B SKOMY 13 32a30pOM BCTaHOBJICHO MOB3YH
5, 1m0 3’€IHaHMI 3 KIHLIEM MPYXUHHU 6 1 neMmdyrodoro eneMenTa 7. Jpyruii KiHelb OB3yHa 3aKpiruieHHH 10 ornopu 9,
3’€THaHUH 3 Ky30BOM aBTOMOO1IIS.

94



ISSN 2305-9001. BicHuk HTYY «KIl». Cepia mawwnHobyaysaHHa Ne3 (72). 2014

Puc. 5. KoncTpyKkTHBHA cXeMa NPUCTPOIO /1 KPilllIeHHs Ky30Ba TPAHCIIOPTHOIO 32C00y:
1 — poauxu, 2 — HanpsiMHi, 3 — cronopHi 0ydepu, 4 — KPOHIUTEIH 3 A30M,
5 — noB3yH, 6 — npy:kuHHU, 7 — neMndyoumii e1emMeHT, 8 — KpaiiHi onopu, 9 — cepeanst onopa; 10 — ky3oB

B 00uaBox BUMaakax B 00JaCTh OCHI/PKEHb €KCIepTa He BXOAMB HAMPSIMOK JOCHI/PKEHb, MMOB'SI3aHUN 3
JMOCTIDKCHHSAMH KOJIICHOTO pYIIis, a caMe BIUIMBY pI3HUII THCKIB B YaCTHHAX Kojeca Ha IOKPAIICHHS
excrutyaraniiinux BinactuBocted T3. I'padidne mpescraBiieHHS CHCTEMAaTH30BaHMX 3HaHb 1O Wil mpoOiemi gae
MOJJIMBICTb 3BEpHYTH YBary Ha ILieil HanpsiMOK JTOCIIPKEHb.

Ha ocHoBi aHami3zy niTepaTypHHUX DKEpel 3 Ii€l TeMaTuku Oyia 3amporiOHOBaHa KOHCTPYKIIiS OaraTocekmiiHoi
HAJyBHOI KaMmepH, sika 3a0e3ledyye 3MCHIICHHS OMOpYy PYyXOBi KoJieca B yMOBax O€3MOPLEKIKS, a TaKOXK IMOJAIIbIILY
MOJKJIMBICTh PYXY HaBITh MPU MONIKO/HKEHHI KITbKOX ceKIliii kamepu [11] (puc. 6).

Puc. 6. 3araabHuii BUrisa 6aratoceKuiHoi HaxyBHOI kaMepu

Kamepa mis aBTOMOOITBPHOI IIMHU MICTHTH: CYIUIBHY HaIyBHY Kamepy |, sKy po3miieHO Ha OKpeMi cekmii 3a
JOTIOMOT 010 Tieperoponok 2. Ileperopoaku 2 3’€HaHHI 3 HaTyBHOI KaMepo 1 elacTUYHUMHM eJIeMEHTaMU KpIIUICHHS
3 y BHIJISLII TYMOBHX CTPIYOK. Y KOXKHY CEKII}0 BCTaBJICHO HiNeJb 4 JUIs HAIIOBHEHHS MOBITPSIM.

BucHoBkn

Mopdoomoriuni cepeoBHINa s CTBOPEHHS KOHCTPYKIIIM MaIllvH B SIKHX BUKOPUCTOBYEThS ONEPaIlis MOWICHHOT
JI13 FOHKIIIT J03BOJISITH IPUIIBH/IIIUTH POOOTY 1HXKEHEPiB, 3p0OHTH i O1IbII €(hEKTHBHOIO.

Ha nipuksiai BupiliieHHs Mpo0OaeMHu MOJIETIIICHOT0 PYIIaHHS TPAHCIIOPTHOTO 3aco0y nokasaHo. 1o 3anexHo Bin
MOCTaHOBKH 3a1a4i i popMyBaHHs HaNpsIMKIB BJIOCOKHAJIEHHs Ha OCHOBI OJIHI€T 1 Ti€l 5k 0a3u 3HaHb PO KOHCTPYKIIIIO
MalMH{ MOKHa OTPUMATH pi3HI KOHCTPYKTHBHI PO3BS3KH IIOCTABJICHOI 3a/1adi.

Annomayusn. bBonvuwue obvembl 3HAHUN O KOHCMPYKYUAX MAWUH HYICOAIOMCS 6 HOBbIX NOOX00ax OMHOCUMENbHO UX AHAIU3A U
@opmuposanus Ha ux OCHOGe KOHCMPYKMUGHbIX peuwenutl. Ha npumepe pewenus npobremvl 001€24eHH020 PYUIAHUS
MPAHCROPMHO20 CPEOCMBA NOKA3AHO, YMO 8 3A8UCUMOCTU O NOCMAHOBKU 3a0aiu U GOpMUpOBaHUs HANPasieHuli B00COKHANCHH
Ha OcHOGe OO0HOU U MOU Jice 6A3bl 3HAHUL O KOHCMPYKYUU MAUWUHBL MOJICHO NOAYHUMb pA3Hble KOHCMPYKMUBHbIE PO3BA3KU
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nocmaenennoli 3a0ayu. Ilpu >mom ucnoibsyemcs onepayus NOYNeHHOI OUSBLIOHKYUY, KOMOPAS MOMCem COCMABIAMb OCHOBY
@dynryuonuposanus mop@onocuueckue cpedst 05 CO30aHUA KOHCMpYKyutl mawiun. Takas cpeda no3eoaum npumeuowumu pabomy
uMIICEHepos, coenams ee 3¢hghexmugree.

Kuouesvie _crosa: onepayus nouneHHoi OuswvlOHKyuu, Mmopgoaocuveckas cpeod, Cyenuvle YCMpoUucmed pacyIeHsouux
MPAHCNOPMHBIX CPEACME.

Abstract. The large volumes of knowledges about the constructions of machines need new approaches in relation to their analysis
and forming on their basis of structural decisions. It is rotined on the example of decision of problem of facilitated pywanus of
transport vehicle, that depending on raising of task and forming of directions of 6docoxnanenns on the basis of the same base of
knowledges about the construction of machine it is possible to get different structural posessku of the put task. The operation of
nounenHoi ou3s toukyii which can make basis of functioning morphological environments for creation of constructions of machines is
thus utillized. Such environment will allow npuweuowumu work of engineers, do it more effective.

Keywords: operation of nounennoi ous onxyii, morphological environment, couplings devices of dismembering transport vehicles.
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