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NMPUMEHEHUE MATEMATUYECKOIO MOOEJIMPOBAHUA ONA
NMPOMHO3UPOBAHUA CNOXHbIX PUCYHKOB HA NMOBEPXHOCTH
KNEEHbIX U3 WUNOHA AEKOPATUBHbIX 3JIEMEHTOB MEBEJN U

CTONAPHO-CTPOUTENbHbIX U3OENUN

APPLICATION OF MATHEMATICAL MODELLING FOR
FORECASTING OF DIFFICULT DRAWINGS FOR SURFACES
AGGLUTINATE FROM VENEER SHEETS OF FURNITURE
DECORATIVE ELEMENTS AND JOINER'S BUILDING PRODUCTS

Pa3zpaboTka MMITOPTO3aMEIIAIONMICH TEXHOJIOTMH MO3BOJISIONICH CO3/1aBaTh JEKOpa-
TUBHBIE WU3/€TUS C a0CONIOTHBIM 3(PPEKTOM HATypajJbHOW IPEBECHUHBI, TOMOXKET MOJYEpK-
HYTh OCOOEHHOCTH H3JIeIHi MeOeTN W WHTephepa, TIO3BOIUT 00ECTIEYNTh MEOETbHBIE TPe/-
NPUATHS CPABHUTEIBHO HE JOPOTUM OOJIMIIOBOYHBIM MaTE€pHaJOM Ha OCHOBE JIYIIEHOI'O
LIMOHA U3 MAJIOLEHHBIX MOPOJ APEBECHHbI, UMUTUPYIOLIMM TEKCTYpYy LEHHBIX MOPOA ApeBe-
CHHBI.

CrenoBarenbHO, IEpBOOYEpEIHAS 3a]a4ua Ul CO3[JaHUs CIOXKHBIX, (PUIYPHBIX PUCYH-
KOB U TEKCTYp APEBECHHBI HAa NIOBEPXHOCTU JEKOPATUBHBIX JIEMEHTOB 3aKJIIOUAETCs B IIPO-
THO3MPOBAaHUM PUCYHKA B CEUEHUU KJIEEHOTO OJIOKA, ITOC]IEe CEPUU MEXaHHMUECKUX Mpeodpa3o-
BaHMI MakeTa IIMoHa. B CBsA3U ¢ 3TUM HEOOXOIMMO UCTIONB30BaTh METOIbI MATEMATUYECKOTO
MOJIEJIMPOBAHUS JUIsl IOJYyUYEHUSI HEOOXOIMMOI0 PUCYHKA Ha NOBEPXHOCTH KJIEEHBIX W3 LIIO-
Ha JIEKOPaTUBHBIX 3JIEMEHTOB MeOeu.

Jlig HaXOX/I€HHs COCTaBa MaKeTa MO3BOJIAIOIIETO MOJYyUUTh JIEKOPATUBHBIN 3JIEMEHT
C 3a/laHHBIM PUCYHKOM MOXHO MCIIOJIb30BaTh pa3M4yHble METOJbl pemeHus. CaMbIM Ipo-
CTBIM SIBJISIETCS METOJ, IIOJIHOTO Iepedopa BO3MOKHBIX BapuaHTOB. CyTh METO/la COCTOUT B
TOM, 4TO Ha Ka)/IOM IlIare uTepalyy OJWH M3 JIMCTOB LINOHA B MAaKeTe MOBOPAYMBAETCS HA
HEKOTOPBIA yrojl M MakeT MOJBEpraercs ornepanuud u3ruba Ha MPOU3BOJIBHOM MPOCTPAHCT-
BEHHOH (urype. B kauecTBe MpoCTpaHCTBEHHBIX (PUIYP MOKHO HCIIOJIB30BaTh KAaK MPOCTEH-
IIMe, TaKue Kak MUIMHIP, 1ap, TaKk U 0oJee CI0XKHbIE MOJyYaeMble UCII0JIb30BaHUEM TPHUTO-
HOMETPUYECKUX (PYHKLUI 110 OTIAEIBHOCTH U COBMECTHO.

[Tocne 3TOrO MPOBOAMTCS aHAJIN3 MOJTYYEHHOIO PUCYHKAa Ha pas3iIUYHbIX cpe3ax. B
cllydae eCJM TOJYYEHHBIH PUCYHOK HE COOTBETCTBYET 33JaHHOMY HEOOXOIMMO TOBTOPHTH
oTepanuio 1Mo Moau(puKanuu nakera mmoHa. [Ipi 3ToM KOJIHMYecTBO BapHaHTOB, KOTOPHIE HE-
00X0IMMO pacCMOTPETh IS TOJIyUSHHUS peIICHUs onpeaeauM 1o gopmyie [1]:

360

N=S%M"
rje S — KOJIMYECTBO CJIOEB IIMOHA B MaKeTe, mT; Aol — MUHUMAJIbHBIN yTroJl IIOBOPOTA
JMCTAa LINOHA B nakeTe; M — KoJInuecTBO PyHKIMHM MoaudUKai GopMbl ITakeTa InoHa; D —
KOJIMYECTBO (PYHKIIMH MPUMEHSEMBIX K MTAKETy €IMHOBPEMEHHO.
IIpu S =100 u Aa = 1° M" =8 N~ 3414 10”°. Takoe KonuIecTBO BapHaHTOB HE MO-
KET OBITh PEIICHO 32 Pa3yMHBIN IPOMEKYTOK BPEMEHH.
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[ToaTomy nmmst pemieHus: JaHHOW 3a/ladydl MpejyiaraeTcsi MPUMEHUTh TCHETUYECKUE al-
TOPUTMBI, KOTOPBIE SBIISIOTCS HAaUOOJIee MPEIMOUYTUTEIbHBIMI METOIaMA MHOTOJKCTPEMAITb-
HOW onTHMH3aIUK. ['eHeTHYeCKne alNropuTMbl — QJIalTUBHBIC METOJBI MOHWCKA, KOTOPHIC B
MIOCTICTHEE BPEMS 9aCcTO MCIIONB3YIOTCS JIJIsl pelIeHUs 3a1a9 (PYyHKIIMOHAILHOW ONTHMH3AIIH.
OHU OCHOBBIBAIOTCS Ha UJE€ HBOJIIOLUU C TOMOIIbIO €CTECTBEHHOr0 0TOOpa M MO MPUHLIUITY
«BBDKHBAET HanbOJee MPUCIIOCOOICHHBII, YeM BBIIIE MPUCIIOCOOIEHHOCTh 0COOU, TEM BBI-
i€ BEpOSITHOCTh TOTO, YTO y NMOTOMKOB, IMOJIYYEHHBIX C €€ y4JacTHeM, MpPHU3HAKH, OIpeje-
JSIOUINE MPUCTIOCOOIEHHOCTh, OYIyT BBIpa)KEHBI ellé cuibHee, OTKpbIToMy Yapib3oM [lap-
BUHOM [2].

Ecnu npuHATh, 4TO Kaxaas ocoOb MOMYISALWU SBISETCS TOYKOM B KOOPAUHATHOM
IPOCTPaHCTBE ONTUMH3ALMOHHOM 3a1au X;[x|;,x2;,....X;], & IPHCIIOCOGIEHHOCTH OCOOH CO-

OTBETCTBYIOUIMM 3HaueHHeM (QyHKIUH 1enu f(X), To NOomyIsuo 0codbelt MOKHO paccMaTpu-
BaTh KaK MHOYKECTBO KOODPJIMHATHBIX TOYEK B NPOCTPAHCTBE, a IMPOLIECC IBOJIIOLMU — KaK
JIBIDKEHUE 3THX TOYEK B CTOPOHY ONTHUMANIBHBIX 3HAUEHUH 11eIeBOM (PyHKITUH.

Crnenyer OTMETHUTb, YTO KJIACCUYECKUI F€HETHMUECKUH aJrOPUTM HAXOIUT II00alib-
HBII SKCTPEMYM B BEPOATHOCTHOM cMbicie. M 3Ta BEpOSITHOCTh 3aBUCUT OT uucia ocoOel B
nomyisiuy. Kak mokasanu ucciaenoBaHusi, IPU ONTUMHU3ALUU CIIOKHBIX MHOTOKOHTYPHBIX U
MHOTOCBSI3HBIX CHUCTEM PEryJUPOBAaHUS U aHAJIOTUYHBIX CHCTEM C HEMPOKOHTPOJUIEpAaMU Te-
HETHUYECKHUE aJTOPUTMBI (B YaCTHOCTU JUILIOMAHAsA Bepcus ['A) ¢ mocTaTouHO BBICOKOH Be-
POSTHOCTBIO HAXOAT T00ambHBINA 3KcTpeMyM. OIHAKO BhIYHMCIEHUE (QYHKIUU LETH OTIENb-
HBIX BHJIOB 3a4aCTYI0 TpeOyeT 3HAYMTEIbHbBIX BHIUUCIUTEIBHBIX PECYPCOB, YTO CYIIECTBEHHO
CKa3bIBaeTcs Ha o011eM BpeMeHH paboTsl ['A.

B ornmume oT cymiecTBYIOUMX PaJMEHTHBIX U YMCIEHHBIX AJITOPUTMOB, HaIpUMeEp,
MeToza aegopmupyeMoro MHororpanHuka Hennepa-Muna [3], reHeTHdeckuii anroputM Ha-
YUHaeT paboTy ¢ HEKOTOPOro CilyyallHOro Habopa MCXOAHBIX PEHICHUN, KOTOPBIA HAa3bIBAETCS
nonyJianuen. Kaxaplii 21€eMeHT U3 MONyJIAIMK Ha3bIBA€TC XPOMOCOMOM U MPEJCTABISAET CO-
0011 HEKOTOPOE pelIeHre MPOOJIEMBI B TIEPBOM MPUOIMKEHHH. XPOMOCOMa COCTOUT U3 TE€HOB.
Kaxxaplii TeH sIBIISIETCA 4acThlO pelieHusl. XPOMOCOMbI U3MEHSIOTCS (IBOJIOLMOHUPYIOT) Ha
MPOTSHDKEHUH MHOKECTBA UTEPAIIH, HOCSIIMX HAa3BaHUE MOKOJEHUH (WM TeHepanuii). B xo-
Jie KOKIOW UTepaly XpoMocoMa OIIEHMBAETCS C HCIOJb30BaHHEM HEKOTOPOIl Mephl COOT-
BETCTBUS — (PYHKIIMHM COOTBETCTBUA. JlJig CO3MaHMsI CIEAYIONIEro MOKOJIEHUSI HOBBIE XPOMO-
COMBI, Ha3bIBa€MbI€ OTIPHICKAMH, (POPMUPYIOTCS MyTEM CKPELIUBAHUSA JIBYX XPOMOCOM — PO-
IUTeNed M3 TeKylled MOmyJsiMU JUOO MyTeM CIIydailHOro M3MEHEHHs (MyTaluu) OJHOU
xpoMmocoMbl. HoBast monymsitiust popMHpYeTCsi, BO-TIEPBBIX, IyTEM BBIOOpa COTJIaCHO (yHK-
LIMU COOTBETCTBHSI HEKOTOPBIX POAUTENEH M OTHPHICKOB M, BO-BTOPBIX, yTEM YAAJIEHUS OC-
TaBIIUXCA JUISl TOTO, YTOOBI COXPAHTh MOCTOSHHBIM pa3Mep MOIMYJISIHH.

Cy1ecTByeT J1Ba TJIaBHBIX IMPEUMYILECTBA TEHETUYECKUX aITOPUTMOB IMepes KJlacCu-
YECKUMU ONTUMHU3ALMOHHBIMU METOJUKAMHU.

1. 'eHeTHYECKUI AITOPUTM HE UMEET 3HAYUTEIBHBIX MaTEMaTHYCCKUX TPEOOBAaHUHN K
BUJaM IIeNeBbIX (DYHKUMH U orpanuyeHuil. VccienoBaTenb HE JOKEH yNpOIaTh MOJETb
o0BbeKTa, Tepsisi €e aJeKBaTHOCTh M HCKYCCTBEHHO J0OHMBAsCh BO3MOXHOCTH MPUMEHEHHS
JOCTYIIHBIX MaTeMaTH4YeCKUX METOJOB. [Ipy 3TOM MOryT HMCHOJIB30BAaTHCS CaMble Pa3HO00-
pasHble 1ieeBble (YHKIIMU U BU/Ibl OTpaHUYEHUN (JIMHEIHbIE U HEJTMHEHHBIE), ONpe/IeTICHHbIE
Ha JINCKPETHBIX, HETIPEPHIBHBIX M CMEIIAHHBIX YHUBEPCAJIBHBIX MHOKECTBAX.
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2. [Ipn MCHONB30BAaHUM KIACCHUYECKUX MOIMIATOBBIX METOAMK TI00aThbHBIA ONTHMYM
MOYET OBbITh HalJIeH TOJIBKO B TOM ciy4ae, Korja rnpobsiema 001agaeT CBOHCTBOM BBIITYKJIIO-
cTH. B TO e BpeMs IBOJIIOIMOHHBIC ONEPAIMA TeHETUYCCKUX aJTOPUTMOB IO3BOJISIOT d(-
(EeKTHUBHO OTHICKUBATH TJI00ABHBIN ONTUMYM [4].

s popmupoBaHHMs XPOMOCOM CO3[Aa€M TI'€Hbl, COOTBETCTBYIOLIME YIJIy IOBOPOTa
JUCTa WIoHa. J{J1s onrcaHusi TeHOB UCMOIb3yeM OMHAPHYIO 3aIMUCh.

Tak kak yroj moBopoTa He MOKET COCTaBIATH OoJbIie 360° /1715 3aMUCU TeHa UCTIOJIb-
3yeM 9 OWTOB, YTO MO3BOJIAET 3aKOJAMPOBaTH 512 yriioB MOBOPOTA, MPUMEP KOJAMPOBAHUS
YTJIOB MOBOPOTA MPEACTABIIEH B HIKE MIPUBEICHHON TabuIe.

Tabmuna — KogupoBanwue yria moBopoTa

Howmep tunopasmepa Yroa noBopora I'en

1 0 000000000
2 1 000000001
3 2 000000010
4 3 000000011
361 360 100110100

Ha ocHoBaHMM TMOJIy4eHHBIX T€HOB (OPMUPYIOTCS XPOMOCOMBI, KOTOPBIE MPEACTaB-
Js10T co0o0it Habopbl reHoB. [Ipu cocTaBIeHNN XPOMOCOMBI HEOOXOIUMO YUUTHIBATh KOJIUYE-
CTBO BXOJSIIMX B HEe T'€HOB. B Hallem ciyyae KOJIMYECTBO F€HOB PAaBHO KOJIMYECTBY CIIOEB
IINOHA B akeTe. XpoMocoMa OyeT UMETh BUJL

100001011011011100001011011011100001011....

DopMHUPOBAHUE XPOMOCOM OCYLIECTBIIAETCS IIyTEM MCIOJIB30BAaHUS AATYUKA NICEBIO-
ciyyaitaeix uucen [5]. Kaxmoe uncio npencraBisieT coOOl HOMEp yriia MoBOpOTa, COOTBET-
CTBYIOIIMH I'€H KOTOPOT'0 3alIMCBIBAETCS B XPOMOCOMY .

KomuecTBo XpOMOCOM, BXOJAIINX B IMOIIYJIAIIUIO, IPUHUMACTCA HC MCHEC 10.

Hap BeIOpaHHBIMH XpOMOCOMaMU MPOBOJIUTCS orepanus ckpeuuBanus. [Ipu Bwimos-
HEHHMHU 3TOM omepalnuy OCYIIECTBIAETCS OOMEH 4acTAMU XPOMOCOM MEXIy IBYMs (MOXET
OBITH U OOJIBIIIE) XpOMOCOMaMH B TomyJssiiid. OOMEH OCYIIECTBIISICTCS CIeAyomuM obpa-
30M. C IIOMOIIBIO JaTUYHUKa HCGBHOCHy‘-I&ﬁHI:IX YHUCel BI)I6I/IpaeTC$I OZHAa U3 BO3MOXXHBIX TOUYCK
paspbiBa XpoMOcOMBbI. Todka pa3pbiBa — y4acTOK MEXKAY COCeIHUMH OuTamu B cTpoke. Obe
POAMTENBCKHE XPOMOCOMBI Pa3phbIBAIOTCSA Ha JIBE YACTH MO0 3TOH TOYKE. 3aTéM COOTBETCT-
BYIOIIIME YYaCTKM Pa3IMYHBIX POJUTENCH CKIEUBAIOTCS U IMOJYYaOTCs JIBE XPOMOCOMBI I10-
TOMKOB. OJIHOTOUEYHBIH OmepaTop CKpelBaHus (TouKa pa3pbiBa paBHa 16):

o ckpemmBanus ITocne ckpemrBanus
1000010110110111 1000010110110111
1110000101101101 1110000101101101

[TomyyeHHBIE HOBBIE XPOMOCOMBI TOMYJISIIIUU MOABEPralOTCs ONEpalMi MyTaluu —
CTOXaCTHMYECKOMY W3MEHEHUIO YacTu reHa. [IpuHsB 3HaueHue kod(dduimeHta BEpOSITHOCTH
myTamuu 0,01, mogseprueM B cpeareM 1% Bcex OMTOB momyJssiiuy MyTarnud. Kakaerii Out
MMEET OJMHAKOBBIN MIAHC MOABEPTHYTHCS MyTaluu. C MOMOIIBIO TaTYUKA TICEBIOCTYYaHBIX
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qrces BHIOMpAIOTCS HOMepa OMTOB, KOTOpBIE OYyAyT MOABEPTHYTHI MyTallld. 3HAUEHHS 3TUX
6uTOB OYyIyT 3aMEHEHBI Ha TIPOTHUBOIOJIOKHBIE:
Omneparop mytauu (MytupoBai 20 6uT):

o myTanuun [Tocne myTaunu
1000010110110111110 1000010110110111110
0010111000010110110 0010111000010110110

PaGora renernyeckoro ajaropurma MpeAcTaBisieT cO0OM HTEepallMOHHBIA IpoLecc
(puc. 4.2), KOTOPBIN MPOAOIKAETCS A0 TEX TOpP, TMOKA HE BBIMOJIHACTCS 3aJaHHOE YHUCIIO TIO-
KOJIEHMI WM MOKa He Oy/IeT MOJIy4eH PUCYHOK Ha MOBEPXHOCTH JEKOPATUBHOIO OTIEIOYHO-
ro MaTepuaia, OTIIMYaroIIMiCs OT 3a/IaHHOTO Ha 3apaHee OTOBOPEHHYIO BEJTUUUHY .

Ha4aneHan r\ OT6op

nonynagua o v”

CrpelumMeaHmne
Mepaxog K HOBOMY = L
NOKONEHWIo
MyTauwnsa
PeaaynetaT

PI/ICYHOK - AJ'IFOpI/ITM pa60TBI FCHETUYCCKOI'0O aJITOpUTMa

Taxum 00pazom, HCIOIB3YsI METO/IbI MATEMAaTHYECKOTO MO/ICTIMPOBAHUS, B YACTHOCTH
IIPUMEHEHUE METO/Aa F€HETUYECKUX AJIITOPUTMOB IIO3BOJIMT IIPOTHO3UPOBATH PUCYHKH HA IIO-
BEPXHOCTH JIEKOPATUBHOIO OOJIMIIOBOYHOIO MaTepuaa MOJy4eHHOTO U3 ILIOHA MSTKHUX JIH-
CTBEHHBIX IIOPOJ APEBECUHBI, IMUTHPYIOLINE TEKCTYPY LIEHHBIX IIOPOJ APEBECUHBI.
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