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KOMIIBIOTEPHBIE METO/IbI KOJIMYECTBEHHOI'O AHAJIM3A ®OPMbI
CIIUKYJ TOJOTYPUU (HA ITIPUMEPE POJA CUCUMARIA)

B. I'. Crenanos, B. 9. I'aiinaes, B. C. JleBun
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PaccMarpuBaloTCst KOMIBIOTEPHbIE METOIbI aHAIN3a GOPMBbI CITUKYJ rofioTy puii pona Cucumaria. Pazpaborana
KOMIIBIOTEpHAs IIpOrpaMMa JUls pacyera KONMYECTBEHHbIX Moka3areneit opMbl CIIUKY/ U NMPOBENEH aHAIM3
peaxunu 3TUX Nnokasaresell Ha pa3lnyHble OCOOCHHOCTH UX (OPMBI.

Jns ronorypuit poga Cucumaria METOfIbl CpaBHeE-
HUS OTHOTO M3 BAKHEHUIUX B TAKCOHOMHYECKOM
OTHOLIICHUH PU3HAKOB, 2 MMEHHO CTPOEHHS CKeJIeT-
HBIX 2IEMEHTOB (CIIHKYJT) KOXH Tesia, pa3paboTaHbl
HEJOCTAaTOMHO. DTH CTPYKTYpb! Y NPEACTaBUTENEH
yKa3zaHHO# rpynmbl 061a/1at0T BEICOKOH CTENEeHbIO
U3MEHUYMBOCTH Ha NONYJISALMOHHO-BUIAOBOM M
OHTOTEHETUUYECKOM YPOBHSIX. CIIOXKHOCTB MOMTyYe-
HUSI KOJTMYECTBEHHBIX MOKazareseil GopMbl CITMKYA
OTpeaENAeTCS X HEMPaBUIbHON NreOMETPHUECKOH
dbopmMol ¥ uUpe3BbIYAHHOH H3MEHUYMBOCTBIO MO
MHOXKECTBY MapameTpoB: obias ¢opma, Xapakrep
M3pEe3aHHOCTH Kpasi, KOJTHUECTBO, (hopma 1 pacrosio-
YKEHUE OTBEPCTHIA.

Mudopmatinio 06 M3MEHUMBOCTH (OPMBI CIIH-
Kyn Kykymapuua npusonsat Pycepdopn (Rutherford,
1977), Hopman (Norman, 1905), LLlep6onse (Cher-
bonnier, 1947), ®epa (Fe'ral, 1980), Ctykosa, JIeBrH
(1990), Jlesun, 'ynumona (1997 a, 6). [lepeuncnen-
Hble paboThl, 32 UCKJIIOYEHUEM paboThl JIeBuHa U
['yaumoBoii (1997 a), He conepKaT KOJIMYECTBEHHBIX
nokasarenei popmbl CIIMKYA ¥, TAKUM 00pasom,
OTBIT aHAIU3a HH(POPMALIMOHHOH IEHHOCTH TEX WIIH
MHBIX KOJIMYECTBEHHbIX MIPHU3HAKOB 3TUX CTPYKTYp
npakTuuecky orcytctByeT. I'ymumoBsoi (1991)
MpEeAIoKEeHbl METOABI HAaXOX/IEHHS HEKOTOPBIX
nokasareneh st opMasbHOTO ONMCaHHs HOPMBI
CMUKYJI, TN037(HEee NMPUMEHEHHBIE /ISl BBISCHEHUS
BO3pacTHbIX HW3MeHeHu#M cnukyn Cucumaria
Jjaponica (Jlesun, I'ynumosa, 1997a). Onnako
MpoLexypa, MpeaaoKeHHas yIOMAHY THIM aBTOPOM,
JIOBOJILHO TPYIOEMKa M He 00ECIIEYMBAET BICOKOM
TOYHOCTH BbIYHC/IEHHUH.

B cBs3u ¢ 3TMM OblIa NOCTaB/EHa 3a7a4a -
pa3paboTaTh KOMIbIOTEPHbBIE METO/Ibl HAXOXKIECHHUS
napameTpoB GOpMbI CIIHKYII.

O6was xapakTepucTHka Gopmbl
cnuKy. Cnukynbl KOXHM Tejla KyKyMapii MOX-
HO pa3/Ie/IMTh Ha 1B TPYNIbl: 00beMHbIe (OALEHKH,
ro0yiibl, MANOYKK) W TUIOCKME (MIAaCTHHBI C
OTBEPCTUAMMU WK Ge3, hopMa U pa3Mepbl KOTOPbIX
MOTYT 3Ha4MTE/TFHO BapbUpoBath). Ha noBepxHocTr
TMJOCKUX CIMKYJT MOI'YT Pa3BUBAThCs LWIMIHMKH U
OYropKH, KOTOpblE TNpPUAAIOT MM HEKOTOPYIO
0o0beMHOCTD. [lanee oOCyKAaroTCs MOKa3aTesu
¢opmbt Hanbonee pacmpOCTPaHCHHBIX MIOCKUX

CIMKYJ; 0ObEMHbIE CIUKY/bl, & TAKXKE TaKue
CTPYKTYpPbl Ha MOBEPXHOCTH IJIOCKMX CIUKYJ, KaK
HIMMKAKY ¥ OYrOpKH, 31€Ch HE PaCCMaTPUBAIOTCSL.
V n0CKUX CMHKYI BbIAENEHBI TPH OCHOBHBIE
rpynrbl NpU3HAKoB: a) obwas ¢opma, 6) xapakre-
PHCTHKA Kpasi IUIaCTUHBI, B) KOJIMUECTBO, pa3Mep U
pacrosioKeHHe OTBEpCTHi. ECny npuHsATL 32 OCHOB-
HOM THI KpYIIYIO MJIAcTUHY C GOBLIMM KOJMH-
YECTBOM MEJIKMX OTBEPCTHIA, pABHOMEPHO pacrpe-
JICJIEHHBIX MO MOBEPXHOCTH, TO U3MEHEHUS €€
(opMbI MOTYT UATH MO TAKUM HallpaBJIEHUAM Kak
YIUTAHEHHE BIIOJIb OTHOW OCH, OTTATUBAHHE OJIHOTO
WK JByX KpaeB. B pe3synbrare 3TOro CrnMkyia
IpUCHPETAET PAKETKOBUHYIO HIIM pOMOOBUIHYIO
dopmy, CyxKeHHe B CpelHEH YacTH, yBETUYEHHE
M30THYTOCTH, YBEJMUYEHHE pasMepa OTBEPCTHH U
YMEHBLIEHHE UX YMCNA, CMELLEHHE OTBEPCTHH K
nepudepru, yBEIUUEHHE HM3PE3AHHOCTH Kpas
niacTUHbI (puc.1). DTy HanpaBieHUs MOTYT BCTpe-
YaThCs B pa3MYHbIX COUETaHUAX, 00ycaB/KBas BCe

Puc. 1. CxeMarnyeckoe H300paXKeHHE HANpPaBICHUH
BO3MOXHOTO H3MEHEHUS (POPMbI MJIOCKHUX CIHUKYJI
(ecnu IPUHATB 32 OCHOBHOM THI KPYIJTYIO NNIACTUHY
c OONbHIMM KOJHYECTBOM MEJIKHX OTBEPCTHIA,
PaBHOMEPHO PACTIPEENIEHHBIX M0 IOBEPXHOCTH).
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pa3HooOpasue GopM CITUKYIL.

KonuuectBeHHBIH aHanu3 popmsl
cnukyJn. PaccMorpenbl nokasarenu Gpopmsl, uc-
NoJib30BaHHble B paboTax mo Mmetauiorpaduu
(CanteikoB, 1976), TMHCTOJIOTMM M LMTOJOTHU
(ABTaHIUIOB U JIp., 1984), cenumentonoruu (L1sa-
HoB, 1969; JleBun, 1987), nanamadToBeIeHHIO
(Bukropos, 1986).

B pesynabrare otoOpaHbl CIEAYIOIIME MOKa-
3aTesiu:

A. Yonunennocms. URAEKCH, OCHOBaHHbIE Ha
BbIYMCJIEHUH COOTHOLLEHUH JTUHENHBIX pa3MEpOB
¢buryp oueHb NpoCTbl, HO UMEIOT MOBBILIEHHYO
YYBCTBUTENBHOCTb K U3BHUJIMCTOCTH Kpas KOHTYpa,
Mo3TOMY JJIs1 ONUCAHUS CIIMKY/ KyKyMapui Mano
npurozusl. Jlyuiune pe3ysisrarsl JaéT HCIONIb30Ba-
Hue ko3 duurenTta cepryunoctu Punes (1L1sanos,
1969), onpeaensouero oTkKJIOHeHUs Gopmbl Gury-
pBI OT Kpyra

K,=4d/D,
rae d - 1MaMeTp BMUCAHHOTO B KOHTYP (PUrypsl
Kpyra, D - tuaMeTp OnMCcaHHOTO Kpyra. beuy Takoke
onpoGoBaHbl: MoKa3zareilb (GopMbl (OTHOLIEHUE
CTOPOH MPAMOYTOJbHHUKA, PABHOBEIMKOTO KOHTY Y,
CO CTOPOHOI, paBHOIi TMaMeTpy KOHTYpa)

Ky=q/d’,
rae q - nioiaas GuUrypsl; NoKasareisb JUIMNTHY-

HOCTH (OTHOILICHUE NJOILAU KPYra, [IOCTPOEHHOrO
Ha AMaMeTpe, K MIOLLAAX KOHTYpa)

K,=nD*/4q ,
M NOKa3aTelib BLITAHYTOCTH (OTHOLIEHUE paguyca
PaBHOBEJIMKOTO Kpyra K IMameTpy KOHTYpa)

K,=+q/mD
(Bukropos, 1986).

b. Unpeke ooHocmopouHsis yonuneHHocms "pa-
kemkoobpaznocmy . OCHOBaHa Ha TOM, YTO MpH
Hapy1lIEeHHH CUMMETPHH (QUTypbI 110 OHHOM U3 OCeH,
[POUCXOIUT COOTBETCTBYIOLIEE CMELLEHHE BOb
3TOM OCH MOJIOKEHHS, BIIUCAHHOTO B PUTYpY Kpyra.
IT0 cMEUIEHHE MOYKHO XapaKTEPU30BaTh COOTHOLLE-
HHUEM

Kr)y = C/ D ’
Ijie ¢ - pacCTOSHUE MEXTy LEHTPaMH BIIMCAHHOIO
1 onKcaHHOro Kpyro.. [loka3aresns Hesb3s HCIIONb-
30BaTh Jj1sl CITUKYJ1 CJIOKHO PaCUIEHEHHOM U CHITbHO
M30THYTOH (hOPMBIL, @ TAKKE IS CITUKY/T MMEIOLIKX
NEPETIKKY.

B. Pacunenennocth kpas. Cepus
noKasatenei CBA3bIBAcT ATMHY NEPUMETpa QUryphI
C ee MJIOWA/bIO, pearupys Ha OTKJIOHEHUE (UTypbI
oT (¢opMbl Kpyra (MMEIOLIEr0 HauMEHbLUNH
rnepuMerp fpy aHHo# nowaam). ITpocteiiinmu
MOKa3aTelIsIMK SBJISIOTCS MHAEKC KpyrooOpasHOCTH

K, =4mg/P*,

rae P - nepuMetp purypsl, u koaduLpeHT pacune-

HEHHOCTH
K,=P[2Jnq

(Bukropos, 1986). Onpenenenuye nokasareseit He
MMEeT CMbIC]A AJISl CMUKYJ CHIIBHO M30rHYTOH
dopmbl.

DT noKazares, Kak ¥ ipyrue JJaHHOro K1acca,
pearupyloT Kak Ha YBEJIMYEHWE W3BUIMCTOCTH
KOHTYpa, Tak ¥ Ha W3MEHeHue obLuel GopMmbl,
Hanpumep YUIHHEHHOCTH. boriee CTporuM METoaoM
ONpeeeH s CTENEHU U3BUIMCTOCTH Kpas ABJIAETCS
cpaBHeHue nepumetpa ¢purypst P ¢ nepumerpom
oboasel uuum P (Bukropos, 1986):

Ku =P 06«/ P.
DTOT nokKasare/lb UMEET CMbICIT BbIYMCIATD JIUiLIb
117151 KOHTYPOB, HE ABJSIFOLLMXCS BbITYKJIbIMH.

. Xapaxmepucmuxa omeepcmui. I'yIuMOBOH
(1991) npeyioxkeH NoKasarellb, XapaKTepU3yOLHi
OTHOCHUTENIbHOE KOJIMYECTBO OTBEPCTUH, KOTOPBIH
OMNpesensieTcss U3 COOTHOLLIEHUS

n=N/q,
rae N - KoJIM4eCTBO OTBEPCTUH B CMUKYJ€E. DTOT
IoKa3areib 3aBUCUT OT €IMHHULL, B KOTOPBIX H3Me-
pseTCst IUIoIab M300paskeH s, U 111 CPABHUTEIb-
HbIX HeNieil TpeOyeTcss MPUBEAECHUE K OJHOMY
maciitaly. 311ech NpeiaraioTes Ba ApYruX Koag-
¢uLMeHTa, CBA3BIBAIOLINX IUIOIAAb U NEPUMETP
CIMKYJIbl C CYMMapPHBIMH TJIOLLA/IBIO H NIEPUMETPOM
OTBEPCTUI: OTHOCUTENBHBIN NEPHMETP OTBEPCTHI

Pumn:P/Pls
rie P, - cymMmapHblii nepuMeTp OTBEpPCTHH, U
OTHOCHTECJIbHAaA jiolaib OTBepCTl’H‘;I

Gomu = q/ql 3
IZie q, - CyMMapHasi njioLazib OTBeEx:Tuﬁ. Ob6a stnx
NOKa3aTes He 3aBUCAT OT JMHENHBIX pa3MepoB
CITUKYJIBL.

KoMnproTepHas nporpamMmma afs
BbIYMCIEHUss nmapaMeTpoB GOpPMBbI
cnuKyJs. PaGoTy npoBoAlIM C UCMONb30BAHHEM
monuTopa ViewSonic 17PS, paspetuenne 1024x768.
KoMnbloTepHas nporpamMa, HarMcaHHas Ha A3bIKe
nporpammupoBanus Boralnd Delphi 2.0, npousso-
JUT oU(pPOBKY rpad4ecKoro H300paXeHus Cru-
KyJIbl B YMCJIOBOM MacCHB U pacieT HEOOXOAMMBIX
nokasarejiell ¢ 3aHeceHHeM WX B 0a3y NaHHBIX
(puc. 2). [maBHOE OKHO NpPOrpamMMbl COCTOUT M3
faHeIM KOMaHI, OKHa ¢ W300paXEHHEM CITHKYIIbI 1
OKHa ¢ M300paxkeHreM L1(ppoBoro Maccupa. [Tanens
KOMAH/] BKJIFOYAET MATh YIPaBISIOLLMX KHOMOK: 1 -
pacrnosHaBanue (IPOM3BOAUT OLMPPOBKY rpacdu-
4ECKOro M300pakeHUs W CO3JaHME UMCJIOBOTO
MaccHBa), 2 - o6cueT (NMPOU3BOANT BLIUUCIICHHS
COOTBETCTBYIOLLMX NApaMeTpoB), 3 - 0OHOB/EHNE
(OTKpbIBAET OKHO 1Sl BBOJA HOBOTO H300paXeHH s
CIINKYJIbI), 4 - pe3ynbTar 00c4eTa (OTKpbIBACT OKHO
¢ pe3y/IsTaTaMu 00CH€eTa), 5 - 3aKPbITh (MpeKpaLLaeT
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Puc. 2. BHeuwHuil BUA 3KpaHa KOMNBIOTEPHOMH
MporpaMmMel i 0O6cueTa napaMeTpos GOpMbl CITHKYII.
1 — nanenb KkoMaHA, 2 — OKHO ¢ uU300paxeHneM
CMHUKYJBI, 3 — OKHO ¢ U300pakeHHeM LU(PpPOBOro
MaccuBa, 4 — OKHO pe3yJIbTaToB 00CUeTa.

BBIOJIHEHHUE MPOTrPaMMBl).

H300paxkeHue CrUKyI1bl BBOAUTCS B KOMIIBIOTED
CO CKaHepa M ¢ ucronb3oBanueM nporpammel Corel
OCR-TRACE (Version 6.00.112) KOHTYpbI CIIHKYJIbI
1 OTBEPCTHH CBOAATCS [0 TOMLIMHBI B OIMH NUKCETb.
EauHuLel n3MepeHus epuMeTpa, IIoLaau CIIMKY-
Jibl M OTBEPCTUH SBJISIETCS OMH NMUKCEb. J1s ynob-
CTBa pacueTa NJOoWa 1 CIIUKYJIbl U €€ OTBEPCTHH
TEJO CIMKYJIBI U MPOCTPAHCTBO CHAPYXKH CITHKY/Ib]
OKpAIIMBAIOTCS B pa3HbIE LIBETA (B HALUEM CTy4ae -
B KPACHBI W CHHHUi1, COOTBETCTBEHHO), IPOCTPAH-
CTBO BHYTPH OTBEPCTHI1 OcTaeTcsi GebiM, a KOHTY bl
CIMKYJBl MU OTBEPCTUH - 4yepHbIMU. [lepumerp
CTMKYJIbl HAXOAUTCSH METOAOM 00X0Aa KOHTypa
MPOTUB YacOBOW CTPEIKU C OAHOBPEMEHHbBIM
CYMMMpOBaHHEM BCEX TOYEK (ITHKCEINEH) KOHTYpa.
CyMMapHbIii NepyuMETp OTBEPCTHUI ONpPEAENIETCS
KaK pa3HULIA MEXTy KOIMYECTBOM UYEPHBIX IHKCE-
Jiei ¥ KOJIM4ECTBOM IMUKCENEN KOHTYpa CIIHKYJIbL.
CyMMapHas 1Io1a b OTBEPCTHII ONPEAEIAETCS Kak
KOJIMYECTBO GeJTbIX MUKCENEH ¢ yUETOM CyMMapHOro
nepuMerpa oTBepcTrit. OO11as MIoWALb CIHKYJIbl
onpejieNgeTcs Kak CymMMa YepHBIX, KPaCHBIX M
Oenbix muxcesiei. [lepumerp 06BOAALLETO KOHTYpa
onpefieNiieTcss Kak CyMMa pPacCTOSHHMH MEXAy
BBITYKJIBIMM TOYKaMK KOHTypa. Jlnamerp onucas-
HOM OKpPYXHOCTH OFIPEENAETCS KaK pacCTosHue
MEXTy HauboJiee yaleHHbIMU TOYKAMH KOHTYpa, a
€e paauyc - KaK cepeiHa OTpe3Ka MEXIy STUMH
TouKamu. LIeHTp BNUCAHHOH OKPY)KHOCTH M3HA-
YaJIbHO 3a[a€TCsA KaK LISHTP TSKECTH UIypbl, KOTO-

pbIH [UIst Kpyra COBNAJaET C LEHTPOM ONKUCAHHOM
OKpPY>KHOCTH, a 3aTeM, MyTEM CMELEHUS LEHTPA,
BBIOHMpAeTCs BIKHCAHHAS OKPY)XHOCTb ¢ Haubosb-
MM paauycom. KoopauMHaTel LeHTpa TAXECTH
HaxopsTcs 1o gopmynam

A/‘ZS)'/FZE”“F!'XJ iFi,
i=l i=|
n n
YC=SX/F=ZFM ZFi’

rze F, - nyiomma/is OTAE/bHbIX IPAMOYTO/IbHUKOB, Ha
KOTOpre pazbuta ¢urypa (B HauleM ciy4ae
MUKCENEH), X, My, - PACCTOSIHUS OT LIEHTPA KaX10ro
NPSIMOYTOJILHAKA (ITMKCE1s) 10 COOTBETCTBYIOLLIEH
ocu (TTucapenko u ap., 1988).

[Ipumep ucnonb3oBaHuda. Jlns Bol-
ACHEHHS YYBCTBUTENBHOCTH MPEAJIOKEHHBIX
K03 HHUMEHTOB K M3MEHEHHIO (POPMbI OHH ObLIHK
paccuuTaHbl U1l HCKYCCTBEHHBIX TEOMETPUUECKHX
OOBEKTOB C Pa3iU4HbIMU CTEMEHSIMH YIIMHEH-
HOCTH, pacH/ICHEHHOCTH, MepHOpPUPOBAHHOCTH U Ip.
(puc. 3).

OO6BeKTHI IEPBOM U BTOPOM FPYIITbl OTJIMUAKOTCS
ApYT OT Jpyra TONBKO NO Mokasarensm P nq
(Tabn. 1). OObeKThI TPETBEH IPyNIibl OTIMYAOTCSA OT
HHX, KpOMe TOro, no nokasaresmo K, uto moxer
yKa3bIBaTh Ha YyBCTBUTEIBHOCTB 3TOTO MOKA3aTe/is
K H3MEHEHHIO pa3MepoB OOBEKTOB U HE YAOBJIET-
BOpSAET YCJIOBHIO, MOCTABIEHHOMY NpH oTOOpE
ko3¢ rumenToB. 3HaueHus napameTpoB P q
YBEIMUYMBAIOTCH C YMEHbLIEHHEM KOJIMUYECTBA
OTBEPCTHIA, yMEHBLIEHHUEM UX pa3Mepa U yBeIH-
yeHHEeM paszMmepa OOBEKTOB (NPHU HEN3MEHHOM
KOJIMYECTBE U pa3mepe OTBepCTHid). [lokazarenb g
Goniee 4yBCTBUTEJIEH K W3MEHEHMUIO pa3MepoB
OTBepCTHit U OOBEKTOB, YeM MNokasarenb P, a Ha
M3MEHEHHE KOJIMUECTBa OTBEPCTUI OHM PEarupytoT
B OIHAKOBOM cTeneHu (puc. 4). [TockonbKy 3aBUCH-
MOCTb nokasatened P v q  OT W3MeHeHus
nepdOpUpOBAHHOCTH 0GBEKTOB MMEET OIMHAKOBYIO
TEHJIEHLHIO, TO B JajbHEHLIEM NpPHU OMUCAHUU
hopmbi 00BEKTOB MOXKHO MCNOJb30BaTh OIUH U3
HUX \npennhomeanee q,..)-

V 00beKToB 4-ii rpynibl (OTnuqaioumxcx no
crerneHu obliel YATMHEHHOCTH) U 5-H rpynibl
(oTAMYaKoWMXCs M0 CTENEeHU OJHOCTOPOHHEH
YUIMHEHHOCTH) Habmo1aeTcs o0LLas TeHEHLHs B
H3MEHEHUH KO3 PUUMEHTOB YAJIMHEHHOCTH H
Pact/ICHEHHOCTH. C yBenuueHHEM YUTMHEHHOCTH U
OHOCTOPOHHEN YTHHEHHOCTH K03 dHumenTs K ,
K, n K, ymenbwatores, a Koatb(bmmem
yBenMuMBAeTCA (HO JIsl OOBEKTOB HETBEPTOH rpyT-
nbt Ko duumenTsi K, K(p u K B cpenHem Huxe, a
ko3 duument K 8B cpesHeM BBILLIE, YEM /IS BCEX
ApYrux MCCIIC}lyCMb[X o6bekToB).C yBE/MUCHHEM
VIUIMHEHHOCTH ¥ "PaKeTKOBUAHOCTH" yBENHYHBa-
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Puc. 3. OOBEKTHI C pa3IuYHbIM KOJIMYECTBOM OTBEP-
ctuit (1-4), pasmepoMm oTBepcTHii (4-8), pasmepom
00bEeKTOB IIPH HEM3MEHHOM KOJIMUYECTBE M PasMepe
otBepcrtuit (9-12), yninHenHoctsio (13-16), onuo-
cTopoHHel ynnuHeHHocThio (17-20), pacuneHeH-
HOCTBIO M U3BHIMCTOCTHIO Kpas (21-24).

eTcs K03 PULMEHT OTHOCTOPOHHEN YTTMHEHHOCTH
K0y (1 11 OOBEKTOB MATOM rPyNIibl OH 3HAYMUTENILHO
BbILIE, 4Ye€M I BCEX JAPYTHX HCCIEAYEMBIX
00BbEKTOB).

Yo xe kacaercs Ko3pPULMEHTOB, XapaKTEpH-
3YIOIMX CTENEeHb PacIeHEHHOCTH, TO Y OOBEKTOB
4-#4, 5-i1 ¥ 6-i1 rpynn ¢ yBEJIMUEHUEM YUTHHEHHOCTH,
OJIHOCTOPOHHEH YAJIMHEHHOCTH U PacH/IEeHEHHOCTH
kodhuument K ymeHbinaercs, a KospuuueHT Kp
yBENMUMBaeTca (HO aas oObeKTOB 6-H rpynnbl
ko3q«prumenT K B cpeiHem Hixke, a KoabduumeHT
K, B cpeaseM Bble, Hem Ui BCEX APYruX
HCCIIenyeMbIX OOBEKTOB).

KoaddpuumneHTbl, XapaKTepU3yroLLHe CTENEHb
YIUIMHEHHOCTH M OJHOCTOPOHHEN YIJIMHEHHOCTH
3aBUCAT TAK)XKE OT U3MEHEHHs PacUI€HEHHOCTH
0OBEKTOB; [IOKA3aTeNH, XapaKTEPU3YIOLUHE CTENEHD
PacuJICHEHHOCTH, pearupyioT U Ha MU3MEHEHHE
YIUIMHEHHOCTH M OJHOCTOPOHHEH YIJMHEHHOCTH
OOBEKTOB.

Kosduument K pearupyer B GosbLueii crene-
HH Ha U3MEHEHHE M3BHJIMCTOCTH Kpasi KOHTYpa, YeM
Ha U3MEHEHHUE O01IeH pacuIEeHEHHOCTH.

Hu ofMH U3 KCronb3yeMbIX ko HULMEHTOB He
XapakTepu3yeT MOMTHOCTHIO BCe 0COOEHHOCTH (op-
Mbl OOBEKTOB, MO3TOMY TpH aHau3e ux Gopmbl
1enecoodpa3Ho HCnob30BaTh Habop Ko3hduULK-
€HTOB, XapaKTePU3YIOLLMX pa3Hble €€ OCOOEHHOCTH.

JIns ipoBepKH paGoThl MPOrpamMMbl MPH aHaJIM3€e
pealloHbIX CITUKY/ ObLTH pacCUUTaHbl KOJIMUECTBEH-
Hbie MoKa3zaresu Gopmbl CUKYN LI 4-X BUJIOB
Cucumaria (puc. 5). BuzyansHo paznuyarolmecs
CITMKYJIbl XOPOLLO pa3/IM4atOTCs M 110 UCIO0JIb30BaH-
HbIM nokasarensm (Tabn. 2). Tak, cnukyabl 3 u 4 ¢
HauOOJbLUEH YUTMHEHHOCTBIO MMEIOT HAMMEHBLLIKE
3nayeHus koodouumento K | K, 1 MakcumasbHoe
3HaueHue kodpduumenta K, criukyna 1 ¢ MUHH-
MaJIbHOM YTMHEHHOCTBIO (T.€. Haubonee npuoK-
Xatomascs no ¢popMe K Kpyry) UMEET Makcu-
MajibHBIE 3HauYeHus kodpduuueHtos K, K, u
MUHUManbHOE 3HaueHHe Kodhduumenra K.
"PakeTKoBUIHAsA" CIIMKyna 7 ©UMeeT HauboubLiee
3HaueHue KoadduLreHTa OTHOCTOPOHHEH YUIMHEH-
Hocti K . Cnivkyna 6 ¢ Haubonblied pacujieHeH-
HOCTBLIO MMEET HaUMeHbllee 3HaUeHHe Koadhu-

Puc. 4. U3menenus koddpuupentos P 1 Q_ B 3aBUCUMOCTH OT YMEHBLUEHHS KOTUICCTBA otBepcTHit (A),
yBeMYeHus pasMepos oteepeTHii (B) i yBenuuenus pasmepos 06bekToB (B).
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Tabnuua 1. OCHOBHbIE KOJIHYECTBEHHBIE MOKA3aTeNN 00BEKTOB Pa3IMniHON (HOPMEI

Ne Koadduuuent
Kv | Kd? I Ka | KB I Koy ] KK [ Kp I Kn [ POTH ] Qo
1 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 0,77 5,28
2 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 1,39 9,50
3 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 2,32 15,84
4 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 3,48 23,76
5 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 3,48 23,76
6 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 2,00 7,93
7 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 1,47 4,24
8 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 1,18 2,77
9 1,00 0,78 1,00 5,50 0,02 1,24 0,90 1,11 1,33 3,44
10 1,00 0,78 1,00 6,72 0,02 1,24 0,90 1,11 1,98 7,69
11 1,00 0,78 1,00 7,95 0,02 1,24 0,90 1,11 2,79 15,09
12 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 3,53 24,19
13 1,00 0,78 1,00 8,96 0,02 1,24 0,90 1,11 0,00 0,00
14 0,82 0,53 1,47 7,40 0,03 1,15 0,93 1,10 0,00 0,00
15 0,61 0,30 2,63 5,54 0,06 0,82 1,11 1,07 0,00 0,00
16 0,43 0,15 5,28 3,92 0,09 0,45 1,49 1,03 0,00 0,00
17 0,78 0,46 1,70 6,88 0,17 1,05 0,98 1,09 0,00 0,00
18 0,75 0,37 2,12 6,15 0,21 0,90 1,06 1,09 0,00 0,00
19 0,73 0,30 2,60 5,55 0,23 0,70 1,19 1,10 0,00 0,00
20 0,69 0,26 3,07 5,10 0,26 0,59 1,31 1,08 0,00 0,00
21 0,78 0,54 1,46 7,57 0,13 0,73 1,17 1,11 0,00 0,00
22 0,66 0,43 1,84 6,79 0,14 0,46 1,47 1,10 0,00 0,00
23 0,53 0,32 2,48 5,86 0,14 0,27 1,91 1,11 0,00 0,00
24 0,51 0,33 2,36 6,08 0,13 0,23 2,08 1,08 0,00 0,00

uuenta K u HanGosbluee 3HaueHune koapduumrenTta
K
Kp. Hnst cnukyn 3 u 4 3nauenus kospduunenta K
3aHWKEHBI, a 3HaYeHus koadduumenrta K, 3aBbl-
LUEHB! BBUIY CUJIBHOM YAJIMHEHHOCTH 3TUX CIHUKYJ1.
Cnukyssl ¢ Gosbliei nepgopupOBaHHOCTHIO UIMEIOT
MEHBLIME 3HA4YEeHUs Koo duimeHToB P uq 1 -
HaoOOpOT.

Puc. 5. Cniukynsl ronotypuit poga Cucumaria. 1, 3 —
C. djakonovi (bapanosa, 1980, puc. 6I, 6b); 2, 7 —
C. japonica (JleBun, 'ynumona, 1997a, puc. 2A);
4, 6 — C. savelijevae (bapanosa, 1980, puc. 3I, 2b);
5 — C. frondosa (Jlesun, I'ynumosa, 19976, puc. 16).

Tabnuua 2. OCHOBHBIE KOJIMYECTBEHHbIE MOKA3ATENHU
dopmbl criukyn Cucumaria

No Kosdpdpuuunenr

K TKy [ K [Ke [ K T Ky [ Ky [ Por | gom
1 0,89 0,67 1,17 0,06 0,47 1,46 0,94 0,36 3,71
2 0,82 0,57 1,38 0,10 0,71 1,19 0,99 0,45 433
3 0,33 0,15 5,26 0,02 0,29 1,85 0,98 1,72 5,56
4 - 0,06 12,58 - 0,15 2,56 0,98 0,00 0,00
5 0,72 0,45 1,76 0,07 0,31 1,80 0,95 0,37 3,87
6 - 0,22 3,64 - 0,10 3,19 0,96 2,89 991
7 0,75 0,39 2,00 0,16 0,51 1,40 0,97 0,64 647

Ipumeuanre. HoMep COOTBETCTBYET HOMEPY CIHKYJIbl Ha
puc. 5.

IIpoBepka 4yBCTBUTEIBLHOCTH MOJYYEHHBIX
K02 DUIIMEHTOB MOKAa3bIBAET, YTO OHU Oonee Ui
MEHEE aJIeKBaTHO OTPaXKaroT 0COOEHHOCTU (hOpMBI
cnukys. Takum 06pa3oM, fipeutaraeMasl METoMKa
KOMITBIOTEPHOTO aHanu3a (HOpMbl CIIHKYJ TONOTY-
puit IaeT NpUeMIieMble pe3yabTaTbl U MOXKET OKa-
3aThCA MOJIE3HOM MPH PellieHHH TAKCOHOMHYECKNX
1 NOMYJISIMOHHBIX 3a/1a4.
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