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NHTepec kK npobneme Bbibopa noaxopsuiero criocoba oueHKU GQAYKTYUpylowen acuMMeTpun He
ocnabeBaeT. BO3M0OXXHO, COBMECTHas AUCKYCCUA U aKTUBHbIA 0OMEH MHEHUAMU MOMOXXET TOYHEee HaMEeTUTb
nyTW peleHnn aHHOro Bonpoca.

Mpepnaras B CBoe BpPeMs «HOPMWUPOBAHHLIM MOKa3aTesb acummeTpum» (3opuHa, Kopocos, 2007;
3opuHa, Kopocos, 2009), Mbl yKa3blBasM Ha ero MnojoXXuTesibHble CTOPOHbI, BUAMMO, HEAOCTATOYHO SCHO.
Mpo3By4aBLUas B Ne4aTn KpUTUKa AaHHOro nokasatens (TpybsHos, 2010) no3BoAseT BEPHYTLCA K 3TON TeMe 1
6osiee geTasbHO OCTAaHOBUTbLCS Ha €ro CBOMNCTBAX, BbITEKAWLINX N3 TEXHMKM pacyeTa:«... B paborax A. A.
3opuHon (2009) um A. A. 3opuHon u A. B. KopocoBa (2009) npenno>keHa eLie ogHa MeTpUKa.
OcTtaHOBMMCA Ha Heu noppobHee. [na chay4Yas OAHONO nNpuU3HaKa MoKasaTesib BbIMAAAUT
cnepyowum obpasom: fa; (t(L

i) 0 t(Ri)), rpe t(Ly) = (L.
Y (LUDM)/S' t(Rij) = (Rii[]M)/S... Y10 Takoe M
M 4TO Takoe S, aBTOp 3TOro nokasaTesss He oroBapuBaeT. OcTaeTcs nuMWb pAoragbiBaTbhCA...
yTBep>XAeHue aBTopa O TOM, 4YTO pacnpepesieHue A[aHHONo nokKasaTess MMeeT HOPMUPOBaHHoOe
HOpMaJibHOe pacnpepesieHue HeBepHOo...» (TpybsHos, 2010).

MeToaonky pacyeToB paccMoTpuMm B cpefe Excel, rpoe HarnagHo MOXHO NpoCneauTb

nocaenoBaTesIbHOCTb BblYMCAEHUIA MOKa3aTens XoTa 6bl oaa ogHon Bbibopku (puc. 1).
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Puc. 1. MexaHn3M pacyeTa NokasaTensa n nHaekca QayKTympylowen acCuMMeTpUn, OCHOBaHHbIX Ha
HOPMWPOBAHHOM OTKJ/IOHEHUNW: B KA4eCTBE MCXOAHbIX AaHHbIX B3ATbl MPOMEPbI MPU3HAKOB Ha neBon (R) 1
npasoi (L) cTopoHax NMCTOBOW NaacTuHKK (i) 6epe3bl noBucion; j = 2, 3, 4 - oiMHa BTOPON, TPeTbeN n
4eTBEPTOWM XWUJI0K BTOPOro nopsaaka (3opuHa, Kopocos, 2009)

Fig. 1. Calculation mechanism of indicator and index of fluctuating asymmetry, based on standard
deviation: measurements of signs on the left (R) and right (L) sides of the blade (i) of silver birch are taken as
input data; j = 2, 3, 4 - the length of the second, third and fourth veins of the second order (Zorina, Korosov,

2009)

Ons pacyeTa OLEHOK aCMMMETpPUU MpenJsiaraeTca MCnonb3oBaTb 6a30BbIA cnocob YyHUUKaLMn
CTAaTUCTUYECKNX [aHHbIX C MOMOLLbO HOPMUPOBAHHOIO OTKJOHeHMA t = (x - M) / S (Hoel, 1947). Mpn
HOPMUWPOBAHUN MPOMEPOB JINCTLEB UCMONb3YIOTCH OAHMN N Te XKe 3HAYEeHUS CpeaHEN BeSINYNHbI KOHKPETHOro

npusHaka (M; )
P /) W CTAHRAPTHOTO OTKNOHEHUA (S)) paccymTaHHbIE MO AaHHBIM MPOMEPOB 06EMX CTOPOH. Tak,

3Ha4yeHune B A4enke «K98» = (31,12 - 29,21) / 5,07 = 0,38, npu 3ToM a4enka «C105» = CP3HAY(C4:D103), a
«C106» = CTAHOOTKJ/IOH(C4:D103) (puc. 1, A). lpuem, OCHOBaHHbLIA Ha WCMOJIb30BAHUMN MOCTOSAHHbIX
3Ha4YeHUn M 1 S NpM HOPMMPOBAHMN MPOMEPOB, MO3BONAET COXPAHUTb WUCXOOHYIO Tpagauuio BesNYUHbI
MPU3HaKoOB B CpaBHMBaeMbIX rpynnax. BMecTo 3HayeHun oOwux (pacCYMTaHHbIX MO HECKOJIbKUM
CpaBHMBaeMbIM BbIOOpKaM) cpefHel U CTaH4apPTHOr0 OTKJIOHEHUS MOXXHO OpaTb 3HauyeHus, pacCYUTaHHble
TOJIbKO A1 OAHOr0 AepeBa UKW fa)ke S OTAE/IbHOM YacTU ero KPoHbl.

Mocne HopMMPOBaHUS NEBO- N NMPABOCTOPOHHUX MPOMEPOB AN Ka)KAown i-ii 0cobu no Kaxxaomy j-my
NPU3HAKY BbIYMCNSAETCS NOKasaTe b acuMMeTpum faj; — (tLiy _ 1/m.
i) t(Ru)) (puc. 1, B). Beliuncnsasa ancnepcuto fa; ans
BCcex 061beKToB BbIbOpPKYU (B cT0s16L€e AaHHble Mo 100 INCTOBLIM MAACTUHKAM) Mo Ka)KAoMY NMpu3Haky noaydyaem
3HaYeHns NnokasaTesie acumMeTpumn BeIBOPKK NO TpeM (B JaHHOM CJlyHae) OTAesIbHbLIM NPU3HaKam fa; _ Sz(fa,-j)

(puc. 1, B). be3pa3sMepHbIM NoKa3aTeneM acCMMMeTpUn BbIBOPKM 06HLEKTOB BbICTyNaeT AUCNEPCUSt Pa3HOCTH
HOPMMPOBAHHbIX OTKJIOHEHU 6unaTepanbHbIX NMpomMepoB. B gaHHOM cnyyae npouenypa HOPMUPOBAHMUSA
Mo3BONAET HUBENIMPOBATbL 3HAYMMOCTb BEIMYUHBI CAaMOro NpuU3Haka, Begb Kak To4Ho 3ameTun A. b. TpybaHos
(2010): «cdnykTyupylowen acuMMeTpuMed ..TO €CTb He3aBUCUMMbIM M HeHanpaBJIEHHbIM M
CNIy4aWHbIMMU OTKJIOHEHUAMM ». /IHbIMN CloBaMu, CpefiHee 3Ha4YeHne Pa3HOCTUN CTOPOH AOCTOBEPHO OT Hy NS
He OT/IN4aeTCs, U WNCMOoJIb30BaHNE HOPMMPOBAHHOIO OTKJIOHEHUS OKa3biBaeTcsA HGonee 4em onpaBAaHHbLIM.
MpennoXeHHas YHUUKaALMA COXpPaHSAET pa3siMyms B MPOSBAEHUN NMPU3HaKa Ha JIEBON U NpaBoOi CTOPOHaX:
ONA «CUMMETPUYHbIX» 06BEKTOB (IMCTbEB) pa3HULLG HOPMUPOBaHHbLIX NMpoMepoB ByaeT 651M3Ka K HyJo, ANs
«ACMMMETPUYHbBIX» OT/IMHUA HOPMUPOBAHHbLIX MPOMEPOB OCTaHyTcs Honbwwmmmn. Mockonbky ob6obLieHHasn
XapakTepucTnka pasnmyumsa Mexay CTOpOoHaMu onpenenseTca Kak gucnepcums, nnsa Bblbopkm «bonee
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aCMMMETPUYHBbIX» 0cobel (C WMPOKMM pa3MaxoM BapbMpOBaHUA) NoJy4mMM Bosibluee 3HavyeHue Aucnepcuu,
Hexxenu ana Bblbopkn «bonee cUMMMeTpPUYHbIX» 00BHEKTOB. [03TOMY YTBEP)XKAEHMUE: «...HEMOHATEH CMbICA
3Toro nokasartens, BeAb, Kak 6b1J10 NnoKka3aHo Bbille, AUCNEePCUs 3TOro nokasaTess eCTb KOHCTaHTa »
(TpybsiHoB, 2010), ckopee Bcero, 00YyC/IOBNEHO CJIOXKHOCTbIO MPAKTUYECKOro MpMMEHEHUs MoKasaTesns
acMMMeTpum.

Ans BLIMUCNEHNA fa; ycpenHseM oTAeNbHbIE 3HAYEHNS aCUMMETPUM HOPMUPOBAHHbBIX MPU3HAKOB, U 41N
KaXk[0W NNCTOBON MNACTUHKW (eCAM HeT OHTOrEeHeTUYEeCKW 3KBMBANEHTHLIX OPraHoOB WAW MeTaMepoB, TO
JaHHas oLleHKa by eT xapakTepr30BaThb Liesyto 0cobb) NosyYaeM MHTErpasibHYIo OLEHKY acCMMeTpPUM Mo BCEM

TpeMm npusHakam: fa; = 1ym - 5.
f z(’=1*m)( fai/’) (puc. 1, I). Npouenypa ycpeaHEHNS MOXET BbI3blBaTb COMHEHUS: &...

HO BeAb y OAHOro ob6bekTa NO KakKuM-TO MpuU3HaKaM MoXXeT npeobnapatb neBas CTOPOHa, a
Mo KakKuM-TO Npu3HaKaM - MpaBaf, TaK KakK Mbl MMeeM paeno ¢ ¢nyKkryupyiowen acuMMeTpuen
. BCJeACTBME 3TOro, OTKJIOHEHUSs C pa3HbiMM 3HakKaMum OyayT «racuTb» p[pyr apyra wm
CTAHOBMTCS HENOHATEH CMbIC/1 AAHHOrO NokKasarens...» (TpybsaHos, 2010).

OfOHakKo rmpouenypa «ralleHusi» Ha NpakTuKe He peanusyeTcs. Yem 6Gonblie npuaHakoB ob6beKTa
NCCNenoBaHUA  «MoKa3blBalOT» TMOBbILIEHWE YPOBHA aCcUMMeTpunm (TO eCcTb YeM LWKUpe OCHOBaHUS

pacnpenenenns fa; nnq kaxporo mcciesyemoro npusHaka), Tem 6osblue ByaeT pasmax  KonebaHwii

WHTErpanbHOro NoKasaTens fa; My cnosamm, nokasaTenb, OCHOBAHHBIN Ha HOPMUPOBAHHOM OTKIOHEHUM,
y4uTbIBaeT MaccoBble MPOSIBAECHUA (GAYKTYMPYIOLLE acuMMeTpun y 0b6beKTa W3y4YeHUs MO HEeCKOJbKUAM
npusHakaM. Bonee Toro, mpouenypa HOPMUPOBaHWS NPUBOAWT BCE MPU3HAKM K OAMHaKOBOMY AUara3oHy
M3MeHYMBOCTM (MPUMEPHO #3) W M03BOAAET BHLINOMAHATL WX CYMMUPOBaHWE C MPU3HaHWEM pPaBHON
NHHOPMALIMOHHOW 3HaYNMMOCTU.

WHTerpanbHblil UHOEKC acMMMeTpun FA Nony4aeTcs 3a cHeT BblYUCIEHNS ANCNEPCUN MHANBNAYabHbIX

nokasatenei fa, o pgceit BoGopke (Mo cTonbuy): FA = Sz(fai) (puc. 1, L). 3asepuwaroliee

yTBEPXK[EHME OMNMOHEHTa TakXXe He COOTBEeTCTByeT AEeNCTBUTEsIbHOCTU: «C y4YeTOM BBeA,EeHHOW aBTOPOM
HOPMMPOBKM ... 3TO 3HAaYe€HUe 3aBUCUT OT KoJiMYecTBa BbiOpaHHbIX MNPUM3HAKOB M He uMeeT
OTHOWUEHUA K oueHke ¢daykTyupylowen acummetpum» (TpybsHos, 2010). WToroeass BennyvnHa
acummeTpum FA, paccymTaHHas No BBeAEHHOMY MoKa3aTeso, He 3aBUCUT OT KOJMYecTBa MPM3HAKOB, a
XapakTepusyeT KayecTBO Lesion BbIbGopKu.

bnaropapum Anekces bopucosmya TpybsiHoBa  3a MpPOSIBNEHHBIA WHTEpec K Hawen paboTe un
BblCKa3aHHbI€ 3aMeYaHNs, KOTOpbIe MO3BOIMAN OO bACHUTE NOC/e[0BaTEeIbHOCTb MPUMEHEHNSA NPEeaJI0KEHHOIO
HaMu NokKasaTens N nHAeKca payKTynpytoLen acuMMeTpun.
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Keywords: Summary:

fluctuating asymmetry The practical application of newly introduced indicator and

indicators and indexes integrated index of fluctuating asymmetry, based on standard

standard deviation deviation, is discussed. The calculating mechanism of proposed

assessment is discussed in detail.

72





