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CIIOCOBb ®OPMUPOBAHUA
TPAHC®OPMAHT NIPEOBPA3OBAHUA XAPTJIN
HA OCHOBE IOPOT'OBOI'O OTBOPA KOO®PUIIUEHTOB

k.T.H. 1.B. Py6an, M.H. KonmbikoB
(mpencrasun a.1.H., mpod. F0.B. Craces)

B cmamve nposooamcsa uccnedosanus nopozoeozo cnocoba ombéopa kos3ghduyu-
eHMOG NPUMEHUMENbHO K Pe3yNbmamam OUCKpemHo20 npeobpazosanus Xapmau
¢ yenvlo 66160pa N0OX0008 K ONMUMUZAYUU ANCOPUMMOE KOMRAKMHO20 Npeo-
CMABLEHUS, CMAMUYECKUX U300PaAdHCeHU.

IMocranoBka npo6iaemsl. B HacTosee BpeMs pu 00paboOTKe U CHKaTUU
CTaTUYECKUX M300paKeHUH MUPOKO MPUMEHSIOTCS YHUTApHBIE OPTOTOHAJb-
HbIe TIpeoOpasoBanus [1, 2, 5, 6]. OgHO U3 HaMMEHee W3YUYCHHBIX — TUCKPET-
Hoe mpeobOpazoBanue Xaptnu (JI1X). HambOonpmuit nHTEpEC mpeACcTaBISICT
co00ii U3ydyeHHe CBOWCTB JaHHOTO MpeoOpa3oBaHusi, B YACTHOCTH, pacipee-
neHus sHeprun kod3ddumuentos tpanchopmantel JI1X, Brusromero Ha cre-
IIeHh KOMIIpeCCUU u300paxkenuit [2, 4, §8].

AHanu3 quTepatypsl. Mcxond u3 aHanu3a IuTepaTyphsl, Ha HAIl B3IJIA,
JUIsL pelIeHUs] MOCTAaBJICHHOW 3ajaun Hambojiee MHTEPECHBIM SBISIETCS HpPH-
MEHEeHHE MOIU(PUIMPOBAHHOTO CIIOCO0a MOPOroBOTO 0TOOpa KO3 pUIHECH-
TOB, YUYUTHIBAIOIIETO CBOMCTBa npeoOpa3oBanus Xaptuu [1, 6].

Heap crarbu. BeisiBUTH onTHMalibHOE 3HAUYEHHE Mopora oTdopa Kodd-
¢unuentoB tpanchopmanTel JIIX mi1s ee KOMHAKTHOTO INMpEACTaBICHHUS Ha
OCHOBE aHaJM3a KauecTBAa BOCCTAHOBJIEHHOI'0 U300paxeHu .

HccnenoBanue TpaHcGOpMAHT JMCKPETHOro npeodpa3oBaHus XapTiu.
Ornenka 3HaueHW# Oasuca mpeoOpaszoBanus XapTim [2, 7, 8] MpUMEHHTENBHO K
KOAMPOBAHHUIO CTAaTHUECKNX N300pa’keHUi MpHBeJia K BBIBOY, YTO paclpeaeIcHue
3HAYEHHH, SBIISIONICECS Pe3yabTaToM (QHIbTpannuy K03((GULNEHTOB, ONpeelseT-
csl IpUpoIoi mpeoOpa3oBanus [7, 8]. DTO MO3BONMIIO ONpeAeInTs Hanbolee Be-
cOMbI€ KOA(Q(HUIIMEHTHI U BBISIBUTH 00JIACTH B TPAHC(OPMAHTE, JIEMEHTHI KOTOPBIX
OJIMHAKOBO BIIMSIOT Ha BOCCTAHABIMBAEMOE M300pa)XCHHE M NMPUMEHUTH K TPaHC-
¢dopmanre JJI1X crmocob 30HampHOTO 0TOOpa K03 dunuenros [3, 7].

HccnenoBanue pe3ysbTaToB MCIOJIB30BaHUS 30HAIBHOTO crocoba 1o3-
BOJIMJIO CHeJaTh NMPEAINOJIOKEHHE O BO3MOXKHOCTH 3ariyOsieHus Kod¢duu-
€HTOB 30H U JIONOJIHUTEIbHOTO MPUMEHEHUs UIi MHUHMMH3ALUU TpaHcdop-
ManTsl JI1X cnocoba moporosoro otdopa [5, 7, 8].

MoaupuuupoBanublii cnocod mopooro oréopa. CyTh JaHHOTO CITO-

© k.1.H. U.B. Py6an, M.H. Konmsikos, 2004
ISSN 1681-7710. Cucremu 06podku iHdopmanii, Bumyck 8 (36), 2004 85



coba 3akmodaeTcs B BeIOope BennuuHbl nopora K, n coxpanenuu uHdop-
Manuu [' 0 KoopauHATaX JIEMEHTOB 30H K, 1, KOTOpBIE MPEBHIMIAIOT YCTAHOB-
JNeHHbIH nopor [8]:

Iy = {<k,l) pu ‘yt‘ > Kpop } M

rac ytg — g-ﬁ 3JIEMEHT 30HBI t,
t_ & t )
y - ZYg m, ( )
g=1

re m— KOJUYECTBO JIEMEHTOB B 30HE t.

Takum o6pa3om, B COOTBETCTBHHM C IIOPOTOBBIM CHOCOOOM CHayala
OIICHUBAIOTCSI BCE KOMIIOHEHTHI TPaHC()OPMAHTHI, a 3aTeM COXpPaHSIIOTCA
JUIIb T€ M3 HUX, KOTOpbIE MPEBHIINIAIOT YCTAHOBJIEHHBIH mopor. Taxoi
croco0 SABISIETCS aJaNnTHBHBIM, IOCKOJBKY HpPH €ro HCIOJb30BAaHUU CO-
XPaHJIIOTCA TOJBKO TE€ KOMIOHEHTHI, KOTOpPBHIC OKa3bIBAIOTCS OOIBIINMHU
JUIsT KOHKPETHOTO (parMeHTa, T.€. MPOHUCXOAUT TMPOIECC ONTHUMH3ALUN
oTbopa K03(h(HUIMECHTOB K JIOKAIbHOW HHGOPMAIMOHHON CTPYKTYypE.

[Ipumep BOCCTaHOBICHHOTO M300paXCHHs NMPU MCIOJIB30BAHUN AAHHOTO
crocoba k Tpanchopmante [I1X cratnueckux m300pakeHUH pa3NIUIHON CcTe-
MeHU HACBHIIIEHHOCTHU MOKa3aH Ha puC. 3.

OrneHKa MOTYYSHHBIX NPAKTHUECKUX Pe3ynbTaToB. OCHOBHBIMH IapaMeT-
pamu 3GGEKTUBHOCTH METOAOB CXKATHS SBISIIOTCS: KOAPPUIHEHT CxaTHI Ky
U cpeqHeKBaapaThdeckas omubka o [5, 6, 9]. Cxxatne m300paXkeHUS MPHU TI0-
poroBoM otbope TpanchopmanTel JAIIX mnpowcxoauT 3a CUET COXPAHECHHUSA
MEHBIIEr0 KOJUYecTBa ee KOA((UIMEHTOB, YeM B MCXOJHOH TpaHChOpMaHTe.
[TosToMy KO3 PHUITHEHT CHKAaTUS ONPeAeNIeTCs CIeyIOIUM BEIPaX CHUEM:

K. =P/R, 3)
rae P — xonnyecTBO 3J€MEHTOB B MCXOJHOM TpaHcpopMmaHnTe; R — xomm-
YEeCTBO 3JIEMEHTOB B IpeoOpa3oBaHHOI TpaHchoOpMaHTE IOCIE IPOUEAYpP
30HAJIBHOTO U ITIOPOTOBOI0 0TOOpA.

CpennexBaapatudeckas omubka ¢ (CKO) xapakTepusyeT NOrpenrHocTh
BOCCTAaHOBJICHHOTO M300paKCHUS U OTPEEIACTCS BBIp AKEHHUEM

1 RGB |N-1M-1 )
ng.z gg(xg)_xfj?) (M-N) - min, 4

() (8)

rae X;; ' — SJCMCHT MCXOJHOIO I/I306pa7KeHI/I$I; Xij — DJICMCHT BOCCTAaHOB-

JIEHHOTO n300pakeHus; N,M — pa3MepHOCTh M300paKCHHS IO BEPTHKAIU U
TOPU30HTAIM COOTBETCTBEHHO; ZRGB — CYMMHpPOBAHHE IO TPEM I[BETOBBIM
komnonentam R, G u B.

Jns ouenkr ko3¢ UIIMEHTa CKATUA U CPEIHEKBAAPATHICCKON OMIUOKH
OBLT TPOBEIEH OJKCICPHUMEHT, B XOJE KOTOPOTO CXKATHIO IOJBEPTaIHCH

n300paKeHUS TPeX KIACCOB: N300paKeHHS ¢ HU3KOI HACBIIIEHHOCTHIO, H300-
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pa)KeHUs cO cpeaHeil HACHIIEHHOCTHIO U U300paKeHNUs C BEICOKOW HACHILIE H-
HOCThI0. Ha puc. 2 mpuBemeHbl rpaduKyd 3aBUCUMOCTH K03 PUIMEHTA CKa-
T K. ¥ BETMYMHBI CpeIHEKBAJPATHUECKON OMIMOKH G OT 3HAYCHHUH ycTa-
HOBJICHHOTO Topora. PasMepHOCTs M300pakeHHH, y4acTBOBAaBIINX B HCCIe-
moBanuu, coctrasisgeT 400 x 300 Touek.
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Puc. 2. 'paduxu 3aBucumMocTr K03pdunreHTa cxatus K, 1 BeTmInHbI
CpeIHEKBAJPATUICSCKOI OMIMOKH G OT 3HaYEHUIH yCTaHOBICHHOIO
nopora Juisi U300paKeHUH pa3IuyHON CTEIEHU HACBIIEHHOCTH

N3 rpadukoB puc. 2 m BU3yadbHOW OIIEHKH BOCCTaHOBJIEHHBIX HM300pa-
xeHull (puc. 3) cienyeT psl BHIBOJOB:

— BBIOODP BBICOKOT'O IOPOTOBOTO 3HAYEHHsI B 00JaCTH BBHICOKOW IBETOBOM
HAaCHIIIEHHOCTH HE3HAYMTEIHHO BIHMSIET Ha KaueCTBO BOCCTAHOBJICEHHS M300pa-
KEHUH, 9TO 00ecTeunBaeTCsl CBOHCTBAMH MPOCTPAHCTBEHHOTO MAaCKHP OBAHMUS;
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— Ha (OHOBBIX 00JIACTAX BBIOOP MaKCHMAaJbHOTO MOPOra JOJKEH OBITh
ompeeNieH TOJIbKO 00JacThio (poHA, UCKIIOYAs TPAHUIBI U KOHTypa (3aMeT-
HOCTb MCKaXEHHUs BbICOKas — puc. 3, a);

— k03¢ durment cxarus K, a Takke 3HAUCHUE CPEIHEKBAIPATAYCCKON
OIIMOKH G YBEIUYUBACTCS C POCTOM BEJIMYHMHEI MOPOTA I BCEX BUIOB CTa-
THYECKOr0 U300paxKeHUs;

— U3MCHCHUE 3HAYCHUS CPEAHCKBAIPATUUYCCKOM OIMIMOKU G JJIsl BCEX BHU-
JIOB CTaTHYECKOTO M300paKCHUS C POCTOM BEIHMYMHBI OPOra MPUOIIKEHO K
JINHENHOMY.

Hcxonnoe Kiop =2 Kiop=3

a

Hcxonnoe Kpop = 2 Krop=3
0

Hcxonnoe Kpop = 2 Khop=3
B

Puc. 3. IIpuMep BOCCTaHOBIICHHBIX M300paKEHHH C Pa3IMYHON CTENEHBIO HACHIIICHHOCTH
Npy NPUMEHEHHH IOporoBoro crocoba otbopa kordpoumuentor JIIX:
a — HU3KOHACHIIIEHHOe; 0 — CpeJHEeHACHIIIEHHOE; B — BRICOKOHACHIIEHHOE

CrenoBaTeIbHO, HCIOIB30BAHUE AJAITUBHOTO ITOAX0Aa K BEIOOPY MOpo-
ra, HO3BOJISIET OJYYNUTh BHICOKHE 3HAYEHHS KO3 PUIIMEHTA CXKATHS.

OKCHepUMEHT TM0Ka3al, 9YTO IPH YBEIWYCHWH IIOPOTOBOTO 3HAYEHUS
Kuop > 2,5 ko3pPuunent cxarus K, 118 BceX BUIOB M300paXeHU PacTeT He-
3HAYUTENIBHO TIPU HapacTaIONIeM 3HAYeHNU CPEIHEKBAIPATHICCKON OMNOKHY G.

OTO MO3BOJIMIIO YCTAaHOBUTH, YTO HAHOOJIEEe MPUEMIIEMBIM 3HAYEHHUEM TOPO-
ra Ipu NPUMEHEHHHU TPEJUI0KEHHOTo crocoba K TpaHC(hOpMaHTEe TUCKPETHOTO
npeoOpazoBaHus XapTiu CTaTHYECKUX U300paxeHnit apnsercsa Ko, = 2,5.
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BuiBoasbl. HccnenoBanue pe3yabTaToB 00paOOTKU CTATHYECKUX H300pake-
HUH TPEIOKEHHBIM CITOCOOOM IMO3BOJIMIIO BHIOpaTh HanboJee ONTHMAILHOE 3HA-
YyeHHe mopora ordopa kodddunueHtoB Tpanchopmantel JI1X, yto mo3Bosser
YBEIUYUTH KOIDGDUITMCHT COKATHS W300paKeHHs B 3aBUCUMOCTH OT €ro IIBETOBOM
HACBIIICHHOCTH JI0 3,5 pa3 mpu A0CTaTOYHOM COXPAaHEHUH KayeCcTBAa M300paKEeHUSI.
OpmHUM U3 yTeH MaNbHEHIINX NCCIIEIOBAHHN SBIISIETCS pa3padoTka o0IIero MeTo-
Jla KOMIIAKTHOTO MPEJCTABIICHHUS CTATUYCCKUX M300paKCHUI HA OCHOBE JUCKPET-
HOTO TIpeoOpa3oBaHmsI XapTiH.
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