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MYJbTUXPOMOCOMHA I'EHETUYHA MOJEJIb IIOKA3HHUKIB SAKOCTI
TH®OPMAIIMHO-BUMIPIOBAJIbHUX CUCTEM

Ha cyqacrHoMy etari po3BUTKY iH(OpMAaMiifHO-BIMIpIOBAIEHHUX CHCTEM iCHYE HEOOXiJHICTh PO3POOKH €IMHOI CTPATETil pO3B’ sI3aHHS
3a7a4 ONTHUMAJIBHOIO IIPOSKTYBAaHHS CHCTEM OMIHKH SIKOCTI Ut HUX. [Ipy MpoekTyBaHHI € JOmiTbHIM 3aCTOCYBAHHS TJIOOATBHIX IIPOLE-
IIyp onTHMi3amii Ha IOYaTKOBUX eTamax Mmomryky. Taki >k mporenypu Oyau O JOmIIBHUMU IIPH YTOYHEHHSX OTPUMAHOTO INIOOATBHOTO
PpiIICHHS JIOKAIFHAMHE alTOPHTMaMH, SKi MIBUAKO CXOISTHCS Ta AIIOTh B OKOJHIN ONTHMAaIbHOI TOUKH. OIUH 3 METOIB BUPIMIEHHS MPO-
OneMu MPUBOAUTECS y CTaTTi. BiH 103BOIISE 3 JOCTATHROIO HAIMHICTIO Ta TOYHICTIO BU3HAYUTH 3HAYEHHS INIOOATHHOTO EKCTPEMYyMY, a
TaKOX CYTTE€BO 3HU3WUTH OOUMCIIIOBAIbHI BUTpaTH Ha mouryk. [Ipu mbomMy eTamy riio0aabHOTO MONIYKY MOXKYTh BUKOHYBATHCS 3 HEBUCO-
KOIO TOYHICTIO, a €Taly JIOKAJIbHOTO YTOYHEHHS MOXKYTh IIPOBOAATECS B 00JIACTi TSDKIHHS ITIOOAIBHOTO eKCTPEMyMY, IO BUMArae 3Ha9HO

MEHIIIOT'O YKCJIa OOYHCIIEHb.

SKICTh, [IOKA3HHK, BUMIPIOBAHHS, CHCTEMA, TEHETUYHA MOJIEJIb, TEHETUYHHIIA AJITOPUTM, XPOMOCOMA

Beryn

CyyacHWi CTaH PO3BHUTKY iH(GOPMALIHNX TEXHOJIOTIH
CBiIYMTH, IO BHU3HAYAJIbHE 3HAYEHHS VIS NPAKTUKH Mij-
TPUMKH NPUHHATTS PillleHb HA0YBAIOTh METON OLIHKH CTa-
HiB 00’€ekTiB [1]. SIk mpaBmIIO, IIPH OLHHII SIKOCTI TEXHIYHUX
cucteM [2, 3], mo skumX BigHOCATBCS iH(OpPMAIiTHO-
BuMiproBanbhi cucremu (IBC), Ha KOXHOMY 3 eramiB ix
JKUTTEBOTO THKIY [4, 5] BHOIIsSIOTECS HaWOLIBII iCTOTHI
(axTOpH, IO CIIPUYNHSIIOTH HAWOIIBIINK BIUIMB Ha IIJTHOBY
dyrkuito ([I®) ynpasninus, i 3 ypaXyBaHHAM [HX (aKTOPIB
abo rpyn mapaMeTpiB, TPOBOAUTHCS OIiHKA e(EKTHUBHOCTI
byukiionyBauus 00’ekra [6, 7]. Ha ocHOBI mpuiiHATHX pi-
IICHb Jajli MOXE WTH MOBa MPO ONTUMI3aIlifo podOTH Tex-
HiyHOI cucremu [8].

OnrtuMisaniss — TepMiH, BHKOPHCTOBYBaHIH y pPi3HHX
HAYKaX Ta BHJAX JisNbHOCTI. Moro y3araibHeHe o3HaueHHs
CBIIYMTH TPO T€, IO ONTUMI3ALIEI0 € MisUIBHICTD, SKa CIIPS-
MOBaHa Ha TO3UTHBHE TTOJIMIICHHS CHCTEMH MPU MTOO0YI0B1
Ta aHai31 QYHKIIOHYBaHHS Pi3HUX TEXHIYHHUX AKTHBIB.

B ocHOBI onTuMizamnii TEXHIYHUX CHCTEM JIEKHTH CHC-
Temunit ananiz (CA). Moro pesynsTaTom € BHGIp MHOKHHHI
MOJIMBHX BapiaHTiB MOOYIOBH CHCTEMH HA TIi/ICTaBi aHaJi-
3y Ta mepebopy, OIHOTO BapiaHTy, KW Oyme BBa)KaTHCS
ONTHMaJBbHUM, TOOTO 3aJIOBOJBHATH JIESIKOMY KpUTEpito
(xpurepisim). Bu3HaYeHHSI KPUTEPIIO ONTUMAIBHOCTI OO
IBC: me xapakTepHHi TIOKa3HUK DilllEHHA 3a/advi, 3a 3Ha-
YEHHSIM SIKOTO MOYKHA OL[IHUTH ONTHUMAaJIbHICTh 3HAWIEHOTO
piimeHHs, TOOTO MakCHMaJIbHE 3aJ0BOJICHHS ITOCTaBJICHUM
BHMOTaM.

ITpyn ananizi CKIaAHUX CHCTEM 3a/a4a ONTHMIi3alli po3-
TIIAIAEThCS K OaraToKpuTepiaibHa, a i pe3yapTaT — SK
OJIMH 3 KpaluX BapiaHTiB, IIO MOTODKYE PSII CyTIepedn-
BUX BUMOT JI0 PillIeHHS], SIKE TPUIMA€ETHCS.

OpmanmM 3 HanpsMKiB CA € BUBYCHHS TPOIIECIB MPOCK-
TYBaHHSI, CTBOPEHHSI, BUIPOOYBAHHS Ta €KCIUTyaTarlil CKia-
JTHUX TEXHIYHUX CHUCTEM 3 OpIEHTAI€I0 IMX ITIPOIECIB Ha
JOCSATHEHHSI MaKCHMAaJIbHOTO TiABUIeHHS sikocTi [9-13]. ¥V

BUIIAJKY, SIKHH PO3TIISIAETHCS — Ha MOOYIOBY ONTHMAlb-
HHX 3a CIiBBIIHONICHHSM ITOKa3HUKIB SKOCTI [9] TexHidHmX
3ac00iB, MPOrpamMHOro Ta iH(OpPMALIHHOTO 3a0e3NedeHHs
IBC.

SIKiCTB, SIK CYKYITHICTh XapaKTepUCTHK 06’ ekra (cucre-
MH), [IO BiJHOCATBCS IO HOTO 3MATHOCTI 3aI0BOJNBHATH
BCTaHOBJIEHI abo nependavyBani HOTpeOH, SBIIE COO00 Oa-
TaTOBUMIpPHUI 00’ €KT, LTS TOCTIKEHHS SKOTO MOXYTh OY-
TH KOpHCHI migxomu Ta pesymbratu [10], orpumani B pe-
3yABTATI CHCTEMHOTO aHaji3y.

lamy33to HaykH, sika BHBYA€E Ta peaiizye METOIM Kijlb-
KiCHOI OITIHKH SKOCTi 00’ €KTIB peallbHOTO CBITY, € KBaJIiMe-
Tpisg. KBanimeTpisi € 9aCTHHOIO KBaNITOJNOTIi — HAYKH TIPO
AKicTh. bazylounch Ha IIbOMY, B OCHOBY IOCII/KEHb, pe-
3YIBTATH SKUX TPUBEACHO Nalli, HA BiJMIHY BiJ BiIIOMHX
METOJIB JOCIiKEeHHS 1HPOPMAIHHIX CUCTEM 3 BHKOPHC-
TaHHSAM TeHEeTHYHUX anroputMiB ([A), 10 MaIOTh y CBOEMY
HIiATPYHTI CHHEPreTHYHI METO/H, MOKJIAaIeHO caMe KBaJliMe-
TpraHuK miaxig. OO‘eKT MociipKeHHS KBaJiMeTpii, aHami3
MIPeAMETY Ta 3MiCTy KBaJIiMETpii, MPUBEICHO, HAIPUKIIAK, y
[11, 12]. 3rigHO MO TBOTO JpKepena, 3ajaava, sKka BHPILIy-
€TBCS], BITHOCATHCS 10 IPEAMETHOI KBaJTiMeTpil.

Ksanimerpis Ta CA MaroTh 0araTo CHiJIbHOTO, 30KpeMa.
MIXiT 10 PO3TIsAAy 00 €KTIB;, MOemMHAHHS (OPMANBHUX 1
He(pOpMATEHUX METOMIB TOCITIIKEHb; HEOOXIiIHICTh BHpI-
[IeHHA OaraTOKpUTepialbHUX 331ad; BUKOPHUCTAHHS i€pap-
XI9HOI CTPYKTYpH CHCTEMH KPHUTEpIiB, a TAKOXK BIACTHBOC-
TeH Ta MOKA3HUKIB SIKOCTI.

[Ipwn BupimeHHI 3a1a4 BUOOPY 3 HAsIBHUX aJIbTEPHATHUB i
kBajiMeTpis, i CA, crimpatoTbecst HA CaMOCTIHHHUN HayKOBUH
HampsM — TEOPio NPUHHATTS PillleHb, e nopsia 3 ¢hopmali-
30BaHMMH MAaTEMaTHYHUMH METOJAAMU HPHHHATTS pilIeHb
OJJHE 3 LEHTPAJBHUX MICIb 3aliMa€e JIOCIiHKEHHS MPOIECy
BHOOpY JIFOMMHOI0 (IPYIIOK0 SKCIIEPTIB) KPALIOro BapiaHTy
pimIeHHs.

Ha mincraBi cka3zaHOro, MO)KHa CTBEpIPKYBaTH, IO B
KBaJIIMETpii, TIpH aHaji3i, CHHTE31 Ta IOUIYKYy ONTUMYMY
SIKOCTI 00’€KTiB, MOXYTh 3acTocoByBaTHCs meromu CA, i



HaBmaku — CA BkIto4ae B ceOe KBaIMETPUYHY OIIHKY TI0-
Ka3HHUKIB cHCTeMH. BimmosiaHo, mpouec ontumizamii sikocTi
IBC MOxHa YMOBHO PO3JUINTH Ha I’ SITh B3a€MOTIOB I3aHUX
eTaris!

1) po3pobOka CTPYKTYpHO-JIOTIYHOT CXEMH CUCTEMH;

2) CTBOPCHHS y3araJbHCHOI MOJIEN SIKOCTI CHCTEMU;

3) moOynoBa i€papXivHOI CTPYKTYPH CUCTEMH LLIIXOM
TIOCJTIZIOBHOTO ii pO34IeHyBaHHS Ha OKPEMI ITiJCUCTEMH Ta
CJIEMEHTH,

4) mobynosa rpada (mepeBa) sSKOCTi, SKHW A€ MOBHY
KapTUHY SKICHHMX 1 KiJIbKICHUX MTOKAa3HHKIB KOXKHOI CKJIaJ10-
BOI Ta BCIET CHCTEMU B LIJIOMY;

5) mouryk onTUMyMy CIiBBiTHOIICHHS MOKa3HHUKIB KO-
CTi CHCTEMH.

3 mpuBeAEHOTO TEpeNiKy eTamiB opraHizamii mpouecy
ontuMizanii skocti IBC BuaHO, IO JOCSITHEHHS MO3HUTHB-
HUX pillIeHb Ul KOXKHOI 3 3a3HaUCHUX MpOoOJIeM € JocTat-
HBO CKJIaJTHUM 3aBAaHHSM. Y IIbOMY CEHCI 3yITMHUMOCS Ha
pimenHi oxHiel pobiaemMn — Ha Po3poOdIi MyIBTHXPOMOCO-
MHOI reHeTnyHoi Moneni (M) mpoCTHX MOKA3HHKIB SKOCTI
(TITTA) IBC. [y 1b0ro BBa)KaTUMEMO, IO (OPMATLHOI0
MIOCTaHOBKOIO 3aBJ/IaHHS € BUSBJIICHHS (AaKTy TOTO, YU TOBH-
HHa MOJIEJIb )KUTTEBOTO IIMKITY KOXKHOI CKJIQJOBOI Ta CHCTE-
MU B [UJIOMY BH3HA4yaTHUCS B TEXHIYHOMY 3aBJaHHI 3TiTHO
JI0 Airounx crangaptis. [Ipu boMy HEOOXiZHO BCTAaHOBHTH,
yn [1I14] Ha KO)KHOMY eTarli XUTTEBOTO IUKITY € KOMIIJIEKC-
armu nokasaukamu (KITS) i uu 11i OKa3HUKK CKIIAIAt0ThCSE
3 BIJMOBIIHUX TOKA3HUKIB TEXHIYHUX 1 TMPOTPaMHUX 3aco-
6iB Ta pimens. Ha ocHoBi po3risiny crpykrypu IBC sk npo-
IpPaMHO-aIapaTHOI CUCTEMH, IEpPIIOYEPTOBUM € (OpMYITIo-
BaHHS BUMOT JI0 ckjiany ['M OIiHKH SKOCTi B IIUIOMY, a Ta-
KOXX BH[IB 3a0e3eYeHHs] — 30KpeMa Ha eTarax >KUTTEBOTO
LUKJTY. TPOEKTYBaHHI, BUPOOHHUITBI, eKciuryaranii. Buxo-
JUIY 3 [IBOTO, 3 METOI0 OOIPYHTYBAaHHS HEOOXiZHOCTI po3-
POOKH BIOCKOHAJICHOTO METOLy, OpieHTOBaHOro Ha I'A, 11o-
IUTBHAM € TIOJaHHs aHaJli3y METOJIB ONTHUMI3aIlii SKOCTi 3
ypaxyBaHHAM HediTkoi iHpopmamii. 3 miel Touku 30py ar-
piopi BpaxyeMo HEOOXiIHICTh CHHTE3Y MOJAIIBIINX HPOIIO-
3MIIH 010 BUKOpUCTaHHs cTpykTypu [T Ta xepoBaHMX
rapaMeTpiB, SIKi BpaxyeMoO IpH po3poOIi MyIbTHXpOMOCO-
muoi I'M ominku sixocti IBC.

ITigmiamazon 1 ITignianaszon 2

ITigmianazon 3

1. Po3podka myasTuxpomocomuoi I'M IITISI IBC

I'eHeTHYHI aNropuTMH, 30KpeMa, MYIBTHXPOMOCOM-
Hi ['A, € noctaTHbO eeKTHBHIM 3acO00M BHpIIICHHS Oara-
TOKPUTEPIATbHAX KBa3iONTUMI3aIliHAX TepeOipHIX 3aBIaHb,
B TOMY YHCII THX, JIO SKHX BiTHOCATBCS 3aJadi ONTHMIi3amil
IS, Onpak po3poOka camoi MYIBTHXPOMOCOMHOI MOAENi
I'A, € ckiagHOIO 3a7auel0 Ta BUMAarae JOCTaTHIX BHTpAT,
BKJTFOYAIOYM TBOPYI, JTOCIITHUIEKI, YacOBi Ta iH., TIOPIBHSH-
HHX 3 BUTpaTaMH Ha po3poOKy camoi cuctemu [14].

OCHOBHI O3HA4€HHS, SIKi Jaji BUKOPHCTAaHO IIPU 3a-
crocyBanHi ['’A 10 yZOCKOHaJeHHs pO3B‘A3aHHS 3ajadi
ouinku [II14 y IBC, npuBeaeHo y [15-19]. 3rigHo 10 HUX,
PO3B’SI3KOM OTHOKPHUTEPIaIbHOI ONTHUMI3aliiHOI 3amadi 3
BuKkopucTanusM ['A, Oyzie N -MipHUH BekTOp:

X= (X, Xy, X,) XE X, (1)

ne X — 49uciIoBa IMpeAMEeTHa 001acTb.
VY kiaci onTUMi3anifHAX aarOpUTMIB MepedOpPHOro TH-
Iy iCHy€ KiHIIeBa MHOXHHA JJOIYCTHUMHX PO3B’SI3KiB, y SIKHX

KO>XCH KOMITIOHCHT Xi’ i= 1, N BEKTOpa X KOAYEThCA 3a J0-

MOMOT 00 IIiJI0ro HeHeratuBHoro uucina [20].

PosristHeMO HEYiTKy MHOXKHHY Z 3HadeHs i-ro TS
TeopeTndHO KiNbKiCHa OMiHKA Z € Z TOKa3HUKA MOXKE
npuitMaTn Oyab-sIKi 3Ha4eHHS B Mexax (Z,,, <z<z ) i
TaKUM YMHOM, MeTpHyHa Ikana L, ¢ynkuii Xapinrroxa,
sIKa € IIKaJIOI0 KOLOBaHUX KUIBKICHUX 3HaueHb [1I1, € iH-
TErpajbHOIO IIKAJIO0 3 J[ialla30HOM 3HaYCHb

(z,, <2<z

max ? lenin < O’ le‘nax > O) 1
TOOTO BOHA 0OE3MOCEPENHRO HE MOXKE BUKOPUCTOBYBATHUCS B
TCHETHYHHX aJTOPUTMAX.

OOTpyHTYBaHHSAM IIOIO 3aCTOCYBaHHS KA XapiHT-
TOHA, € Te, IO y MPAKTHYHUX MOAATKaX Teopii HEWITKUX
MHOXKHH BHKOPHCTOBYETHCS BEIMKA KiTBKICTh Pi3HHUX THITIB
(YHKIIH TPUHAIEKHOCTI 1, BIJMOBITHO, BUKOPUCTAHHS (Y-
HKIiT npuHanexnocti (6axaHocti) XapiHITOHa, sIKa BUBE-
JeHa eMmipuaHuM nuisixoM y [21, 22], € gouinbHuM. 3Ha-
YCeHHS 3a3HA4YCHOI KAy MatoTh iHTepsai Big 0 go 1 Ta mo-
3Ha4YaroThcs 4depe3 d . BoHWM MaroTh I'SATh Mijliana3oHiB

SIKOCTI, SIKi IpuBe/ieHi Ha puc. 1.

ITigmianaszon 4 ITizmiamaszoH 5
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Puc. 1. be3po3mipna mkasa OakaHocTi 3a XapiHITOHOM



3rigno mo puc. 1, d =0 BimmoBimae abcomoTHO He-
npuiHITHOMY, a d =1 — Halikpamomy 3HaueHH:o T1T141.

@DyHKIIs NTPUHAISKHOCTI XapiHITOHAa Ma€ BUIJIS.

a) it OMHOGIYHOrO OOMEKECHHSI TPAHUYHO MPHITYCTH-

MuUM 3Ha4eHHaM € d =€e7°
0) U BOCTOPOHHBOIO OOMEKEHHS TPAHIYHO MPHUITYCTH-

in
%

MHMH 3HAYeHHsM € d = ef‘ , € Z; — KOAOBAHE 3HAYCHHA

IITA npw | -# oIiHI; N — MOKa3HUK CTYIICHS.

3HavyeHHS Z' BH3HAYAETHCS 3 BUKOPHCTaHHSAM TaKHX
AQHAJITHYHUX BUpas3iB!

a) MpU OTHOOIYHUX OOMEXKEHHIX — 3a JOIMOMOIOK 3a-
JISKHOCTEM!

. Z . —ZL
ZI — ( max I) , (2)
Zmax
= (Zi _Zmin) : (3)
Zisin
N€. Zou s Zmin — BEPXHS Ta HIKHSA IPAHHMLI IPU OOMEKEHH]

sHauenp III15;, z

i — uucenbHe 3HadeHHs LA npu i-i
OLIIHIII.
Komosane 3nauenHs [II1S mpu MBOCTOpOHHIX 0OOMe-
JKCHHSIX MOJKEMO PO3PaXOBYBATH MO (YOPMYITi:
(Zzi - (Zmax + Zmin )) (4)
Z A

7 =

max min

[oka3HMK cTymHeHs! po3paxoByBaTHMEMO 110 (hopMy-

M

m: n=
In|z|

, JIe U1 00paHOl KOHTPOJNBHOI TOYKK Z'
eKCIIEPTOM IIPUBIIACHIOETHCS Tapamerp d
[0,6...0,9].

3BakarouM Ha CKazaHE, MOXKEMO 3POOHTH ITPOMIXKHUI
BHCHOBOK IIpO Te, IO 3HaueHHs koxHoro IIITS moBuHHO
3agaBatycs abo OIIHIOBATHCS 3 JESKUM CTYIEHEM TOYHOC-
ti. Hexait q — cryminp TouHocti IS (kibKicTh 3HAKiB

3 iHTepBaITy

micist komu). Togi HewiTka MHOKUHA Z MOXKHA OyTH mpej-
CTaBJeHa Yy BHIVIAI KiHIEBOI JHUCKpeTHOI o0iacti

Z={z,,2,,..,2,} 3 kpokoM muckpernzauii r =10"". Bix-
HOBifHO, mKana L, Takoxx IepeTepnuTh 3MiHM y BIANOBiA-
Hocti 10 hopmyit (2)-(4), ToOTO AMCKPETHNM 3HAYCHHIM Z;
OyIyThb TOCTaBJCHI y B3a€EMHOOMHO3HAYHY BiJITOBIIHICTH

,HI/ICerTHi 3HAa4YCHHA Zi .

(2,2,,.,2,) & (z1 zzzn) .

Taxum YHWHOM, IIKaJia Lz' 3 iHTepBaJ’IOM 3HAa4YCHb

)-10% muc-

[Zpins Zos] MOXKE GyTH po3buta Ha (Z,. —Z.,
KPETHHX IIiAiHTEpBAaJIiB.

Jlnst BUKOHAHHSI YMOBH 3aCTOCYBAaHHsI TCHETHYHHUX all-
TOPUTMIB, a caMe, BUMOTH KOJYBaHHS KOMIIOHCHT BEKTOPIB

HCHCTATUBHUM YHCIIOM, YBCIACMO JOJATKOBY UIKAJY LIZD,

3MICTUBIIM iHTEpBaJl 3HaueHb L, Ha BemuuuHy Z_;, BIIpa-

min min

BO (zi'D =7 +|z

) B iHTEpBaI [0,(|Z

+Z;mx)-10q] BU-

3Ha4YMBIIA, TUM CaAMHM, B3a€EMOOJHO3HAYHY BiﬂHOBiﬂHiCTL

: D.
MDK mKkanamu L, ta L :
:

! ! ! ‘D 'D 'D
(zmin,...,zo,...,zmax)<—>(z0 v ,...,zmax).
Bi,HHOBi,HHO A0 IpaBUJl 3aCTOCYBAaHHSA T'CHCTUYHUX aJl-

ropurmiB [15], yBememo aBidikoBui andasit B={0,1} i
TpeICTaBUMO 3HaueHHs mkamu LD B cumBonax mporo ai-
¢asity. T.4., MM OTpIMaEMO TUCKPETHY O€3pO3MipHY ABiM-
KOBy mikajy L°, BU3HaueHy B TOMY X iHTepBasi, mo i

mikana LD . Jlosxuna m nasiiikoBoi mocminosHocti Z,° , 1o

D'

xofye Benmuuny z,° 3 intepsany [0,z

] 3 xpoxom r, po-
3paxoBYETHCS 3TiJHO 110 BUpasy:
2P 109<2°-1=m, (5)
Je § — HallMeHIIe HaTypajbHE YWCIIO, IO 33/I0BOJIBHSE
npHBeneHii HepiBHOCTI: ¢ > log, (1+ > ~10q) .
JlecATKOBE 3HAYEHHS Z, 4MCNa, 1O 3aKOJA0BAaHE JIBiif-

. - 'B
KOBOIO IIOCIIJOBHICTIO Z;~ , Oyae obuucioBatucs 1o ¢op-

‘D ‘D
I ' _ 5'dB max 'dB max
MYyIJIl. Zi _Zi '29 _1—20 .29 1

TKOBI1 3HaYCHHS ABIMKOBHX MOCTIOBHOCTEH, IO KOAYIOTH

, e Zi'dB Ta Z[']dB — Jecs-

qucia ZiD Ta ZOD , BIITIOBITHO.

Buxomsun 3 BUIIEBUKIAACHOrO Ta 3 BpaxyBaHHsM (5),
I'M IIITS, Bu3HaueHy y BUIIIANl HEWITKOI HEKOpEIhOBAHOL
MHOXHHH (TOOTO y [iama3oHi BCiX MOXJIMBHX 3HAYCHb
IIKAJIA LZ‘ ), MOXHa MPEJCTABUTH y BUIJISIL JIBIHKOBOI 1MO-

CITIIOBHOCTI, SIK Lie MoKazaHo Ha puc. 2, ae f; =(0,1),
=@...,m).

ﬁm ------ ﬁ!

Puc. 2. TM IIITA y Burnsiai qBiHKOBOT OCIITOBHOCTI JOBKHHA



VY reHeTHYHOMY OJHOKPHUTEpialbHOMY ONTHMIi3aliiiHO-
My QJITOPUTMI, JBIMKOBA MOCIIIOBHICTD, IPUBE/ICHA Ha PHC.
2, Oyzne iHTepHpeTyBaTUCS SIK TeH. SIKIIO OMMHUYHUNA TeH
BU3HAYUTH K KoMmoHeHTy X 3 (1), To xpomocomy, mio
CKIIaJIa€ThCsl 3 MHOXKHHK TeHiB (puc. 3), MOKHA iHTEpIpe-
TyBaTH SIK N -MipHHH BEeKTOp X . B omHOKpHTEpianbHil on-

TUMI3alifHIA 3amadi ocoOMHA OyIe CKIamaTHCS 3 OIMHiel
xpomocomu. ['A mparHe 10 TOCATHEHHS OIU3BKOTO JIO OI-
TUMAJIBHOTO PE3YIbTATY 32 PaXYHOK KOMOIHYBaHHS I'€HIB Y
XpOMOCOMI.

—
(1]
=]
—
A 4

B | B P

nxm

A

Puc. 3. MuoxuHa retis

OmauM 3 BH3HAYaNpHUX MOHATH ['A € 1D, To0TO ¥ Ha-
IIOMY BUIIAJIKY — KpHTepiii sikocti. [i 3a1a4a — BU3HAYEHHS
CTYTICHIO TPHCTOCOBAHOCTI KOHKPETHUX OCOOWH Yy TOITyJIs-
1ii Ta BUOOpY 3 HUX CaMHUX HANNPHUCTOCOBAHIIINX y BiAIO-
BIIHOCTi IO CBOIIOIIMHUX TPUHIHUIIB BIKWBAHHS HaWCH-
npHImmMX. 3 no3umii onrtuMizanii TS, naicunpHIIIMMEU Ta
HAUTPHCTOCOBAHIIIUME BBaXKAIOTHCSI OCOOWHH, 3HAYCHHS
@ sxkux HaOLIBIIE BimmoOBigae 0a30BOMY 3HAYCHHIO, a
caM TIporleC ONTHUMI3allii mojisrae B Makcumizarii (a6o Mi-
Himizartii) sHauenns L[D.

Hani 6yaemo opieHryBartucst Ha Knacuaauid TA (Takox
3BaHMii eneMeHTapHuM abo mpoctuM ['A), sKuil CKila1aeThb-
Cs 3 HACTYITHUX KPOKIB!

— imimiamizanis, abo BUOiIp BUXITHOI MOMYJIAIT XpOMO-
coMm;

— OIliHKa MPUCTOCOBAHOCTI XPOMOCOM B TIOMYJIALIi,
T00TO po3paxyHOK LD mis KOXKHOT XPOMOCOMHU;

— TIepeBipKa YMOBH 3YITUHKH aJTOPUTMY;

— CEJIeKIIis XpOMOCOM, TOOTO BHOIp THX XpOMOCOM, SIKi
OynyTh OpaTH yJacTh y CTBOPCHHI HAIAJKIB Ul HACTYIHOI
TIOITYJISIIIIT;

— 3actocyBaHHs ['A! «MyTaIiss» Ta KCXpPEIIyBaHHSY;

— (opMyBaHHS HOBOI IOITYJISLIIT;

— BHOIp «HaWKpaIIoi» XpOMOCOMH.

Anroputm pobotu ['A € cranmapTHUM, a HOro aeTaib-
HHI OIKC MOXHA 3HaliTh, Hanpukian, y [23]. Biw, sk mpa-
BHJIO, 3aCTOCOBYETRCS JIJISl ONTHMI3allil OMHOKPUTEPiaThHIX
3amau. Bukopucranus ['A s omrumiszarii 6aratokpuTepi-
aJpHMX 3aJ[ad4, 30KpeMa Js 3ajadi ONTHMI3amii CKIIaJHUX
CHUCTEeM, JI0 SKuX BigHOCATBCs cucremu 15, mae Ha yBasi
3aCTOCYBaHHS MYIbTHXpOMOcOMHOI moxem ['A. Bimmosin-
HO, Yy 3arajJbHOMY BHUIIQJIKY, PO3B’I3KOM OaraToKpUTepialb-
HOi 3amaui Oyae ONTHMi3alliss BEKTOPHOTO KPHUTEPItO

f = ( f, f,, ... fn) y KpurepiansHoMy mnpoctopi R".
Kpurepiansaum npocropom cucremu I1I15 IBC Oyne 6ara-
TomipHa MHOXuHa 1T = {Aa}, ne: 15 — iaTerpamsHUiA

ITIOKa3HUK HKOCTi, TOOTO y3aFaHLH€HHﬁ ITOKa3HHK, SIKHI

BpaxoBye €KOHOMIiuHY ckianoBy; A — mHoxwuna I1I15; a
— MipHICTh MHOXUHH (& €Z) .

®opmyBanHs MynbTuxpoMocomuoi moxeni [ITA IBC
IPYHTYETBCSI Ha (DakTi iX 3B’SI3Ky B JIepeBi BJIACTUBOCTEH
[24], a nns 3aiticHeHHsS MEKOMITO3HIIIT GAraTOMipHOTO MMpoc-
TOpY, BimoBigHo 10 [25], HeoOXimHO 3xiiicHUTH HOro JTiHE-
apu3aliio Mpu sKid 6araToMipHHHA MPOCTIP MEPETBOPUTHCS
B OJTHOMIipHUH.

2. Jlineapu3awuisi pu 1eKOMITO3U LT
6araToMipHOT0 MPOCTOPY B OTHOMipHHUIA

VY sxocti 6a30BOTO NMpUHIMITY JiHEpiamizamii npu 1e-
KOMITO3HIIi1 0araToMipHOI'0 IIPOCTOPY B OJHOMIpHHH, € T10-
JIOXKEHHS IO Te, 110 HyMmepamis N -MipHOTO HMPOCTOpY 3a-
JIA€ThCS 10 3a3JlaJieTi b NMEeBHUX IMpaBWiax. BianmosigHo no
IIbOTO, 32 OCHOBY IPHHAMAETHCS TOJNIOXKEHHS MPO TE, IO
sipycHa moOyI0Ba JiepeBa BiIacTUBOCTEH (puc. 4) sBisie co-
6010 JleKoMIo3uLio, ToOTO po3uwieHoByBaHHs II151 Ha
CKJIQJIOBI YaCTHHU 110 3a3/1aJIeri/Ib 3aIlJIJaHOBAHUX MpPaBUIIaX
1 Hymeparli€to, IO J03BOJISIE OAHO3HAYHO iACHTHU]IKYBaTH
koxuuit IITS, mo e resom y xpomocomi (puc. 5). B pe-
3yJAbTATI BUHUKAE MOIIMBICTH BpaxXyBaHHS CITiBBiIHOLICHD
suavens [T (JiucTiB nepeBa BIAaCTHBOCTEH) st 3a0e3rie-
YeHHsI PO3PaxyHKy iTboBuX (yHkiii (Bexropis) KITI (By-
3JiB JiepeBa) i B miACyMKy — po3paxyHKy 3uauents LD (e-
kropa) ITT51 (xopenst pepesa).
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IMpocri moKasHUKY SAKOCTi (JIMCTKH)

(D OyuKii, 9Ki BI3HAYAIOTH TEXHIUHI MOKAZHUKH SKOCTI

@ CDyHKL]ii‘, HKi BI3HAYAIOTE HpOI'paMHi NOKa3HUKH SKOCTI

® q)yH]{Hll Kl BH3HAYAKOTH 1Hd)0pmamm-n [NOKa3HHKH

Puc. 5. Y3aranpHeHa cTpyKTypa JiepeBa BIacTHBOCTEH

[TpuBenemo mocTpanito CKa3zaHoOTo y BUIVISAL TPUKJIIA-

ny (puc. 6).

Apyce Jf+}
Apyc Jr+2‘

JIeSIKOT0 By3J1a y BUIJIsiA Tpady

TIAL (Z,5.)
—
KILA1 (Ld1)

T2 (2,)
L

T3 (anx)
———

KITS13 (I®3) | KIIS12 (Lid2)

11514 (and)
e 3

HIIAS5 (2y,)

Puc. 6. ®dparment sipyciB 1epeBa BIacTHBOCTEH

Criyroun 3 IpUBEICHOTO PHCYHKA, MHOXHMHY 3Ha4EeHb
KIIA moxna npencraButu sik cymy MHOxuH IS nmorou-
Horo sipycy Ta mHoxuH KIISI macrymHoro sipycy naepeBa
BJIACTHBOCTEH. SIK BUIHO, 3HAUEHHS OKA3HUKIB OYyIyTh BE-
KTOPHOIO OLIHKOIO MOXKJIMBOTO PillICHHS

fO) =(F(x), f(%),0s F(X)))

TaKUM YHAHOM |

1, = (20, 2, )

L, = f(z ( Zms, )

LD, = f(u@l,u®2,zm5) F(Zuns,» Zn, » sy » Ze, » Zn, )
ae (IO, 10, [1d,) — wuinbosi q)yHKull, SKi BigmosigHO
BHU3HAYAIOTh 3HAYCHHS KIIA, , KIIA, , KIIA, ;
(Zons, -+ Zans, ) sHasenns IIILA,, TIIIIA,, IIDIA,,

IIT4, Ta IS, BignosinHo.

V3aranbHEHHSM HABEICHHX BUIIE BHPa3iB Ha JEPEBO
BiactuBocreit (puc. 4), €:

L, = f (LD, LD,y LDy oo
HchjH.’ Zl‘[l‘[ﬂm ) Znns{Zrl 2 Zl‘ll‘lﬂa” 2 Zrms{mrl ) = (6)

=f (Znnﬂm 1 Zrins,, o+ Znnsyg 0+ Zrma, )
ze: H®; — ninsosa ¢ynkuis KIIK Bixnosigxoro Bysna r
apycy J nepesa Bnactusocreii (j=0,1,2,...,k-1); D, , —

miteoBa (yukiis KIT Bysma i (i=12,..,n) spycy j+1

nepesa Bnactuocteil (mapamerp dynxuii 1D ); Zing,, ~
o,

€ 1apamMeT-

3HAUCHHS, IO 1'[1'[51arj
(@=12,..m); zpy,, brj
pom dynkuii LD, ado pynxuii D ,; (b=12,..,v).

Ha BigMiny Bix npocroro I'A, y sKkoMy €1uHa XpoMo-

coMa BiAMNOBiZajga BCbOMY BEKTOPY X, Y MYJIBTHXPOMOCO-
MHOMY aJTOPUTMI OJTHa XpOMOCOMa CTaBUTHCS Y BiJNIOBiJI-

€ TmapameTpoM (QYHKIIi

— 3HaueHHs, mo I

HICTh KOXKHOMY KoMIToHeHTy f(X) Bekropa mpumycTUMuX

pimens, a ocobuHa, TOOTO MHOXKHHA BCIX MOXIHUBHUX pi-
IIeHb, CKIAmaeThesi 3 Habopy xpomocom [20]. 3aranbHuit
BHTJISZ] OCOOWHU ITOKa3aHO Ha pUC. 7.
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Puc. 7. BinnoBiaHiCTh XpOMOCOM KOMITOHEHTaM BEKTOPA MPHUITYCTHMHUX PillIeHb

KokHa xpoMocoma, y CBOIO UEpry € YIOpSAKOBaHWI
HaOip reHiB — QyHKIIOHANBHUX OJUHUIL CIaIKoBOCTI. Ta-
Koo oxuHMLEe0 y cucremi IIIIS, 3rizHo BU3HAYeHHS, €
1, 3HaYeHHs KOO Yy BiAMOBiAHOCTI 3 puc. 6 Ta (6) € mo-
kasHukoM LI®, TobTo xommonentoo f(X) Bekropa mpu-

nyctumux pimens f(X). Takum 4uHOM, B CHCTEMi MOKa3-

— XpomocoMa K —p

HHKIB SKOCTI IO PO3TJISIAA€THCS, 3HAUCHHS XPOMOCOMH 30i-
ra€ThCs 31 3HAYCHHSAM I'eHa. B cBOIO yepry, 1e o3Havae, 1o
XpOMOCOMa CKJIaa€ThCsl 3 OJHOTO T'eHa, a OCOOWHA SBIISE
cO00I0 MOCIIZIOBHICTE XpOMOCOM (TeHIB), SIK MOKa3aHO Ha
puc. 8.

— Xpomocoma 2 —pie— Xpomocoma 1 —yp,

a1l &l | &

gl A

Puc. 8. CtpykTypa ocodnHu B MyIbTHXpoMOcOMHOMY ['A

BucHoBkn

[TpuBeneni naHi J03BOJIAIOTH PO3POOUTH €ANHY CTpaTe-
Tif0 po3B’si3aHHS 3aj7]ad ONTHMAJIHHOTO MPOCKTYBAaHHS CHC-
TeM omiHkH skocTi IBC 3 3acTocyBaHHSIM TI00aTBHHUX TPO-
Leayp ONTHMi3allii Ha MOYaTKOBUX €TalaxX IOIIYKY Ta yTO-
YHEHHS OTPUMAHOTO TIIO0ATBHOTO PIMICHHS JIOKAIFHUMH
AITOPUTMAaMH, SIKi IBHIKO CXOIATHCS Ta IHIOTH (BHKOPHC-
TOBYIOTHCS) B OKOJIMIN ONTHMaNbHOI ToukH. L{e mo3Bonse 3
JOCTaTHBOKO HafiiHicTIo [26] Ta TOYHICTIO BH3HAYNTH 3Ha-
YEHHS TJI00aIEHOTO EKCTPEMYMY, a TAKOXK CYTTEBO 3HU3UTH
0o0YHCITIOBANIEHI BUTPATH Ha TOMYyK. [Ipwm IboMy eTamm
TII00ATEHOTO TIOMIYKY MOXYTh BUKOHYBATHCS 3 HEBHCOKOIO
TOYHICTIO, @ €TaIH JIOKAJTbHOI'O YTOYHEHHS MOXYTH IPOBO-
IUTHCS B 00JACTi TSDKIHHS TIIOOAIBHOTO EKCTPEMYyMY, IO
BHMarae 3Ha4HO MEHIIIOTO YUCIIa 00UHCIICHb.

Cuucoxk aireparypu: 1. Kazaxoea, H. @. O1iHKa XKUBYYIOCTi
CHCTeM MOHITOpHHTY iH(popMariiiHoro mpocropy [Tekcr] /
H. ®. KaszakoBa // BocTrouHo-eBpoOIeicKuii sKypHa mepe-
JIOBBIX TexHOJIOTUd. — XapbKoB TexHonoruueckui
nentp. — 2012. — Ne 4/2(58). — C. 12-15. 2. Kasakosa,
H. ©@. Bu3HaucHHsS TOKA3HWKIB JIsI BHUpINICHHS 3aBIaHb
MPOTHOCTUYHOTO KOHTPOIO MYIBTHCEPBICHAX TEICKOMY-
mikariiaux mepex [Tekcr] / H. @. Kaszakosa, O. O. Ckorma

/I Cyaacumit 3axuct indopmanii. — K. : IVIKT. — 2010.
— Cuoenpunyck (4). — C. 55-61. 3. Kaszakosa, H. @. 3a-
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KOHTPOJIIO JUIsl BUPIIICHHS MPaKTUYHHUX 3aBIaHb 3a0e3re-
YeHHsI SIKOCTI HaJaHHS MOCITYT y 3aXHIIEHUX iH(popMariii-
uux mepexkax [Teker] / H. @. Kazaxosa // Cy4acHa creria-
mpHa TexHika. — K. ! JlepxaBHUN HAyKOBO-IOCIIIHUHN iH-
cruryr MBC Vkpaian. — 2012. — Ne 2(29). — C. 86-95.
4. I'paboscoruti, O. B. TIoka3HUKH SIKOCTI Ta YKUTTEB1 MAKIH
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[Tekcr] / O. O. Cxoma, C. JI. Bonkos, O. B. I'paboBcbkuii //
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imeni Bomomumupa dams. — 2013. — Nel5(204), 4. 1. —
C. 192-198. 5. Kazaxosa, H. @. YTpaBiTiHHS KUTTEBUM IH-
KioM nporpamunx 3acobi [Tekcr] / H. @. Ka3akosa // Bo-
CTOYHO-EBPOICHCKUIT JKypHANl IEPEeAOBBIX TEXHOJIOTHHA. —
XappkoB : Texnomormueckmit meHtp. — 2013, — Ne
3/10(63). — C. 8-12. 6. Konecnuxosa, E. B. MeTozBI OlICH-
Ki KavecTBa TexHuueckux cucteM [Tekcr] / E. B. Komec-
uukoBa, I. B. Kocrposa, U. B. Ilpokomosuu // Tpymst
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Imy. — 2007. — Nel(27). — C. 128-130 : [EnexrpoHHuit
pecypce] / Hopran : OHITY. — Pexum mocrymy \Www/
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MyIbTHXPOMOCOMHAsI TeHeTHYecKasi MoJesb IOKa3are-
Jieil kauecTBa MHGOPMANMOHHO-H3MEPUTEIBHBIX cHcTeM / A,
A. Ckoma, C. JI. Bonkos, O. B. I'paboBckuii // buonnka unTeN-
JIeKTa © Hayd.-TexH. xypHai. — 2015. — Nel (84). — C. 43-48.

B crarbe paccMoTpeHa M 000CHOBaHHAa BO3MOXHOCTb pa3pa-
OOTKH €IMHOIl CTpaTeruy pelieHHs 3a]a4 ONTHMAIBHOTO IPOeK-
THUPOBAHUsI CHCTEM OLEHKH KauyecTBa MH(OPMALMOHHO-M3MEPH-
TENbHBIX cucTeM. [l 3TOro HpeaycMOTPEeHO NPUMEHEHHE IJIOo-
OaJIbHBIX IPOLIEAYP ONTUMHU3ALMU Ha HAYAIBHBIX 3TallaX MOHMCKaA
pemenus. [TokazaHo, 4yTo Ui JaJbHEHUIIIETO0 YTOUHEHUS MOTy4eH-
HOT'0 TJIOOAJIBHOTO PEIICHMS SBIAECTCS LENecO00pa3HbIM IpuMe-
HEHHE JIOKAIBHBIX alrOpUTMOB. OTMEUEHO, YTO aITOPUTMBI JI0JDK-
HBl OBICTPO CXOIUTHCA M JEWCTBOBAaTH B OKpYre ONTHUMAJIbHON
Touky. [TokazaHo, YTO NMONYYESHHbIE PEIICHUS TTO3BOJISAIOT C JOCTA-
TOYHOH HAJEKHOCTHIO M TOYHOCTBIO ONPEACIHUTh 3HAYEHUE TJIO-
GaspHOrO 3KcTpeMyMa. OHHU TaKKe MO3BOJISIOT CYLIECTBCHHO CHHU-
3UTh BBIYMCIHMTEIBHbBIC 3aTPaThl HAa IOUCK. YKa3aHO, YTO 3Tallbl
IJI00AIBHOTO TIOMCKAa MOTYT BBINOMHATHCS C HEBBICOKOH TOYHO-
cTbio. IToKa3aHO, YTO 3TNkl JOKAIBHOTO YTOYHEHHS MOTI'YT HpO-
BOAUTBCSA B OOJIACTH TATOTEHMS TJIOOAIBHOIO 3KCTPEMyMa, YTO
TpeOyeT 3HAUMTENFHO MEHBLIETO YHCIIa BBIYMCICHHH.

Wn. 8. bubnuorp.: 26 Ha3B.
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The multi-chromosomal genetic model of quality indicators of
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The article discusses the possibility and justification of the
development of a unified strategy to address the problems of opti-
mal design quality assessment information and measuring systems.
To this end, it provides for the application of global optimization
procedures in the early stages of finding a solution. It is shown that
to further clarify for global solutions is appropriate use of local al-
gorithms. It is noted that the algorithms must converge rapidly and
act in the district optimum point. It is shown that the decision to al-



low sufficient reliability and accuracy determine the value of the
global extremum. They also can significantly reduce the computa-
tional cost of the search. It is indicated that the steps the global
search can be performed with low accuracy. It is shown that the

local refinement steps can be carried out in the field of gravity of
the global extremum that requires significantly fewer calculations.
Fig. 8. Ref.: 26 items.



