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A. r BacURbe6, H. A. BacU!lbe6a 

HHcmumym :JKO!lozuu pacmeHuu u ;)ICUeomHblX YpO PAH 

620144, PoccuR, z. EKamepuH6ypz, yR. 8 Mapma, 202 
vag@ipae.uran.ru 

HOBLIE METO)];LI cDEHOrEHETifliECKOrO MOHHTOPHHrA 
HMDAKTHLIX DODYJUIU,HH PACTEHHH H JKHBOTHLIX 

MeTO.llbl «t>enoreneTH'IeCKOro MOHHTOpHHra HMll3KTHLIX nonymn~HH pacTeHHH 

H )I(HBOTHLIX OCHOBaHLI rJI3BHLIM o6pa30M Ha H3y'leHHH :mHreHeTH'IeCKHX H «t>eno

reHeTH'IeCKHX OC06eHHOCTeH cpaBHHBaeMLIX rpynn, HH.llHBH.llYaJILHbiX H rpynno

BLIX xapaKTepHCTHK Mop4>orene3a (BacnnLeB H .np., 2003; BacHJILeB, 2005), no3TO

MY nap.11.ny C 33.ll3'13MH npaKTH'IeCKOro xapaKTepa OHH MOryT 6LITL HaUeJieHLI H Ha 

pewenHe 4>yn.naMeHTaJILHLIX npo6neM. B nepay10 oqepe.nL 3TO KacaeTCll H3yqeHH.II 

«t>aKTOpOB, OTHOCHTeJILHLIX CKOpOCTeH, HanpaBJieHHH H M3CWTa6oB 3llHreneTH

'IeCKHX nepeCTPOeK, a T3K)I(e MeXaHH3MOB Mop<t>oreneTH'IeCKOH ycTOH'IHBOCTH H 

TOJiepaHTHOCTH nonyJI.IIQHH H QeH030B K ecTeCTBeHHLIM H TeXHOreHHLIM BOJ.lleifc

TBH.IIM. Co MnornMH TexnoreHHLIMH B03.lleilcTBH.IIMH H noJIJIIOTaHTaMH nonyn.IIUHH, 
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BH,llhl H 3KOCHCTeMhl paHee B 3BOJIIOQHOHHOH HCTOpHH eme He CTaJIKHBaJIHCh, ll0-

3TOM)' BIDKHO He TOJihKO OQeHHTh Ha <t>oHe TaKHX HeTnnuqHhiX cpe,llOBhiX B03,lleHC

TBHH a,llaOTHBHhiH noTeHQHaJI H npe,lleJihl TOJiepaHTHOCTH BU,lla HJIH nonymiQHH, HO 

H HCnOJih30BaTh 3TH HOBble ycJIOBHB KaK ecTeCTBeHHhiH nOJIHfOH, n03BOJIBIOIIlHH 

3KcnepuMeHTaJihHO «HarpyX<aTh» Mop<t>oreHeTuqecKnn npoQecc u u~an JaKoHo

MepHocrn pa3BHTHB. Dpu 3TOM MOX<Ho BhiBBHTh, HanpuMep, npoBBJieHHB 3nureHe

TnqecKon H3MeHqf1BOCTH- BepOBTHOCTHOro OCyllleCTBJieHHB HMeiOIIleroCB B npe,lle

JiaX rpynnOBOH HOpMhl peaKQHH nonyJIBQHH HHBapHaHTHOfO Ha6opa ycToifqHBhiX 

OHToreHeTuqecKux (3nureHernqecKnx) TPaeKTOpnu, npnBO.llBIIlHX K peanHJaQHH 

,llOnyCTHMOro npOCTPaHCTBa ,llHCKpeTHhiX COCTOBHHH (<i>eHOB) Mop<t>onoruqeCKHX 

CTPyKTyp. 

QqeBU,llHO, qTo npH pa3BHTHH B HOBOH, He06hJqHOH cpe,lle ,llOJI)I(eH ucqepnhi

BaThCB xapaKTepHhiH peryJIBTOpHhiH nOTeHQHaJI pa3BHTHHHhiX CHCTeM - «a,llan

TUBHaB HopMa» (no M. M. IliManhrayJeHy) u MO)I(eT npoBBHThCB JiaTeHTHhiH 

(CKphiThiH) cneKTP HHa,llaDTHBHhiX Mop4>030B. qeM 60Jihille CTeneHh TeXHOreHHO

ro B03,lleHCTBHB, TeM Bhlille ,llOJIX<Ha 6hJTh CTeneHh npOBBJieHHB Mop4>030B, OTJIH

qaiOIIlHXCB OT a,llaOTHBHOH HOpMbl, 6oJihille ,llOJIX<eH 6&ITh H 061IlHH ypoBeHh ,lle

CTa6HJIU3aQHH pa3BHTUB. 

<l>eHOreHernqecKHH MOHHTOpHHr (<I> M) npe,llnonaraeT KOHTPOJih no npHHQHny 

o6paTHOH CBB3H: OH ,llaeT B03MO)I(H0CTh OQeHHBaTb COCTOBHHe OKpYX<aiOIIleH cpe,llbl 

B OTBeT Ha KaX<,llhiH mar BCe B03pacTaiOIIlero aHTPOnoreHHOfO B03,lleHCTBHB B pe

fHOHaJihHOM H JIOKaJihHOM MaCWTa6ax. <l>M MO)I(eT n03BOJIHTh peWHTh MHOrHe aK

TYaJihHhle 3KOJioruqecKne Ja,llaqu, BKJIIOqaB onpe,lleJieHue 34>4>eKTa nocne,llencTBHB 

pa30BOro BJIHBHHB TOro HJIH HHOro TeXHOreHHOro <t>aKTopa Ha nocJie,llyiOIIlHe nOKO

JieHIDI opraHH3MOB, a TaKX<e ycTaHOBJieHUe <t>aKTOB aKKYM)'JIBQHH H3 nOKOJieHHB B 

noKOJieHue ypo,llcTB u ,llpyrux He6naronpuBTHhiX 6uonoruqecKnx oco6eHHOCTen, 

CHH)I(aiOIIlHX 061IlYIO X<H3Hecnoco6HOCTh nOTOMKOB, npH XpOHHqeCKOM B03,lleHC

TBHH TOKCflqeCKHX noJIJIIOTaHTOB Ha nonyJIBQHIO. <l>M BKJIIOqaeT B ce6B OQeHKY 

COCTOBHIDI cpe,llbl KaK B npOCTPaHCTBe (BhiBBJieHUe pa3Maxa <t>eHoreHernqecKHX 

pa3Jiflqflif Me)l(,lly HaCeJieHHeM pa3JIHqHhiX MeCT006UTaHHH), TaK H BO BpeMeHH (on

pe,lleJieHHe H3MeHeHHH B COCTOBHHH HaCeJieHHB )l(fiBOTHhiX B O,llHOM MeCT006UTa

HHH B TeqeHHe pB,lla JieT). 

IJ.eHOTflqecKHH nO,llXO,ll npu <l>M noTeHQHaJibHO n03BOJIBeT Ha OCHOBe nony

JIBQHOHHO-<i>eHoreHernqecKOfO aHaJIH3a BhiBBHTh ypOBHH ,lleCTa6HJIH3aQHH HH,llH

BH,llyaJihHOfO pa3BHTIDI B nonyJIBQHBX pa3JiflqHhJX BU,llOBhiX KOMnOHeHTOB TaKCOQe

HOB, onpe,lleJIHTh HaU60Jiee YB3BHMhle 3JieMeHThl H OQeHHTh HX COCTOBHHe B QeJIOM. 

B3)1(Ho, qTo TaKM rexHonoruB ,llaeT B03MOX<Hocn BhJBBHTh HeraTHBHYIO peaKQHIO 

TeX HJIH HHhiX KOMnOHeHTOB TaKCOQeHOB Ha XpOHUqecKOe B03,lleHCTBHe onpe,lleJieH

HhiX nOJIJIIOT3HTOB H HX coqeTaHHH B MaJihiX ,ll03aX. B 3THX KOMnJieKCHhiX <t>eHeTH

qecKHX HCCJie,llOBaHHHX KJIIOqeBhiX 3JieMeHTOB perHOHaJihHhiX TaKCOQeHOB MJieKO

nHTaiOIIlHX ,llOJI)I(HhJ npucyTcTBoBaTh pa3H&Ie MeTo,lluqecKne acneKT&I: 1) aHaJIH3 

qaCTOT BCTPeqaeMOCTH <t>eHOB KaK MeJIKHX a6eppaQHH Mop<t>oreHe3a (yKJIOHeHHH OT 
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a.nanTHBHOH HOpMhl); 2) npOCTPaHCTBeHHOe COOTHeCeHHe ypoBH~ lf>eHeTH'IeCKHX 

pa3JJH'IHH Me:>K.ny napaMH HMnaKTHbiX H KOHTPOJJbHbiX JJOKaJJHTeTOB Ha cnJJ01IIHOM 

yqacTKe apeana (3if>if>eKT BOJ,nei:fcTBH~ no,nTBep:>K.naeTc~, ecnH KOHTPOJJbHbie rpyn

nHpOBKH, B3~Tble Ha TOM )f(e y,naneHHH, pa3JJH'IaJOTC~ ,npyr OT ,npyra MeHb1lle, 'leM 

OT HMnaKTHbiX); 3) HCnOJJb30BaHHe MeTO)lOB MHOrOMepHOH Op.llHHaQHH lf>eHeTH'IeC

KHX KOMn03HQHH, n03BOJJ.IIIOlllHX BH3YaJJH3HpOBaTb npO~BJJeHHe 3nHreHeTH'IeCKOH 

H3MeH'IHBOCTH (3nHreHeTH'IeCKHH JJaH,n1llalf>T nonyJJ~UHH); 4) CpaBHeHHe )lHCnep

CHH o6mei:f acHMMeTPH'IHocrn, if>JJYKTYHPYJOlllei:f acHMMeTpHH H HanpasneHHoi:f 

aCHMMeTPHH, xapaKTepH3YIOlllHX npo~BJJeHH~ ,neCTa6HJJH3aUHH pa3BHTH~ KaK Ha 

HH)lHBH.IlYaJJbHOM, TaK H Ha rpynnOBOM ypOBH~X H3y'leHH~, H ,npyrHe MeTO)lbl (Ba

CHJJbeB, 2005). llo )lHCKpeTHbiM HapyrneHIIHM MOplf>oreHe3a H npO~BJJeHH~M 3nHre

HernqecKOH H peanH3aUHOHHOH H3MeH'IHBOCTH lf>eHOB HeMeTPH'IeCKHX npH3HaKOB 

lf>eHern'leCKHe MeTO)lbl n03BOJJ~IOT )lOCTaTO'IHO 3<f><f>eKTHBHO OUeHHBaTb COCTO~HHe 

HMnaKTHbiX nonyJJHUHH MO)leJJbHbiX BH)lOB, a no KJJJO'IeBbiM <f>oHOBbiM BH)laM - H 

UeHOTH'IeCKOe COCTO~HHe. 

MHorotiHCJJeHHbiMH Hccne,nosaHH~MH uenoro p~,na asTopos Ha 3KcnepHMeH

TanhHOM H eCTeCTBeHHOM MaTepHane y6e,nHTeJJbHO noKa3aHO, 'ITO <f>JJYKTYHPYIOllla.ll 

acHMMeTPI{jf (ci>A) MO)f(eT paccMaTPHBaTbC~ B Ka'leCTBe CBOeo6pa3HOro rpynnoBoro 

HH)lHKaTOpa HecneuH<f>H'IeCKOH pa36anaHCHpOBKH HH)lHBH)lyaJJbHOrO pa3BHTH~, xa

paKTepHJYIOUlero COCTO.IIHHe nonyJJ~UHH KaK B UeJJOM, TaK H no OT)leJJbHbiM <f>yHKUH

OHaJJhHhiM rpynnaM (Zakharov, 1992; Klingenberg, 2003). B. M. 3axapoBy (1987) H 

MHOrHM ero nOCJJe)loBaTeJJ~M y,nanOCb YCTaHOBHTh, 'ITO nOBhi1lleHHe <f>JJYKTYHPYIO

UleH acHMMeTPHH Ha rpynnosoM ypoBHe YKa:JhiBaeT Ha ,necTa6H!IH3aUHJO npouecca 

pa3BHTH.ll B nonyJJ~UHH. ,[(ecTa6HJIH3aUH.ll pa3BHTH~ Ha6JJJO,naeTC~ 06bi'IHO ~e Ha 

OTHOCHTeJJbHO HH3KOM ypOBHe cpe,nOBhiX HapyrneHHH, KOTOphle eme He CB~3aHbl 

C He06paTHMhiMH H3MeHeHH~MH B nonyJJ.IIUH~X (Zakharov, 1992). 3TO n03BOJJ~eT 

HCnOJJh30BaTb ci>A KaK HecneuH<f>H'IeCKHH HH)lHKaTOp )la)f(e He3HaqHTeJJbHh1X OT

KJJOHeHHH napaMeTPOB cpe,nbl OT <f>oHOBOrO COCTO~HH.ll, KOTOpbie eme He npHBO)l~T 

K cymecTBeHHOMY CHH)f(eHHIO )f(H3Hecnoco6HOCTH oco6ei:f B nonyJJ~UHH. 

B HaCTO.IIUlee speM~ H3BeCTHO 6onee 15 HH,neKcoB .nn~ oueHKH <f>JJYKTYHPY

JOUlei:f aCHMM~HH (TOJlhKO B pa6oTe ~- llanMepa (Palm er, 1994) nepetiHCJieHO 

13 HaH60Jiee H3BeCTHhlX). llpH 3TOM Ofihi'IHO npHMeH~IOTC~ rpynnOBbie HH)leKChl, 

xapaKTepH3YJOUlHe KaK OT)leJibHbie npH3HaKH, TaK H HX COBOK)'nHOCTb )lJI~ Bbi60pKH 

B uerroM. ,[(. li. rerrarnBHJIH c coasT. (2004) He,nasHo npe,nJIO)f(HJIH opHmHarrhHbiH 

HeJIHHeHHhiH MeTO)l OUeHKH ci>A, npH KOTOpOM HOpMHpOBKa ocymecTBJI.lleTC.ll O)l

HOBpeMeHHO C npoue.nypoi:f CBepTKH. HH,nHBH.IlYaJJhHbie OUeHKH <f>JJYKTYHPYJOllleH 

aCHMM~HH, no3BOJI~IOUlHe OUeHHTh CTa6HJibHOCTh pa3BHTH~ OT)leJJbHOH OC06H, 

npHMeHHJIHCh pe,nKo, xoT~ o,nHH H3 TaKHX HH,neKcos xoporno H3BecTeH - tiAllO, 

HJJH FAnm (3axapoB, 1987; Markowski, 1995). OH pacctiHTbiBaeTc~ KaK ,norr~ 

aCHMMeTPH'IHO npo~BHB1IIHXC.ll 6HJJaTepaJJbHbiX npH3HaKOB y OC06H, Bbipa)!(eHHa.ll 

B npoueHTax. 3HaqeHHe 3Toro HH)leKca o6hiqHo ycpe,nH.lleTC~ .nrr~ scei:f Bbi6opKH 

(3axapoB, KrrapK, 1993). 3TOT HH)leKc HcnorrhJyeTc~ .nn~ HeMeTPH'IeCKHX H MepHc-
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THtJeCKUX npH3HaKOB U xapaKTepn3yeT, no HaUIUM npe)lCTaBJieHUIIM, BeJIUtJHHY o6-

meif acnMMeTPHH oco6n uno rpynnhl oco6eu. Cne.uyeT JaMeTnn., ~o npu oueHKe 

$JIYJ<TYHpywmeif aCUMMeTPUU o6hltJHO ncnoJib3YIOT M~uqecKne 6UJiaTepaJibHble 

npH3HaKU, KOTOpble OTPIDKaiOT HeO)lUHaKOBhle CKOpOCTU pOCTa aHTHMepHbiX tJaCTeif 

6UOJIOrUtJeCKUX ofu.eKTOB U CBII3aHhl rJiaBHhiM o6pa30M C U3MeHeHHeM UX $OpMbl. 

Opu 3TOM qacro nrHopupywTcll CTPYKTYPHhle HJMeHeHnll. HHhiMU cnosaMn, aHa

JIU3upyWTcll pa3Mephl " $opMa, HO He CTPYJ<TYpa. no HaliiUM Ha6JIIO)leHUIIM, poc

TOBbie npouecchl otJeHh cna6o CBIIJaHbi c <ilJIYKTY"PYWmeu acnMMeTPneu CTPYK

TYP· <l>opMa ofu.eKTa MO)I(eT HJMeHIIThCII B secbMa rnupoKOM .unana.JoHe, coxpaHIIII 

npu 3TOM O.UHY u ry )l(e CTPYKTYPY csoux qacTeif n nx 3JieMeHTOB. Oo3TOMY BIDKHa 

napanneJibHaR oueHKa npuro.uHocTn )lJIII ueneu $eHoreHeTntJecKoro MOHUTopnHra 

UH)leKCOB $JIYJ<TYHpywmeif aCUMMeTPUU KaK M~UtJeCKUX, TaK U aJihTepHaTHBHbiX 

CTPYKTYPHbiX npn3HaKoB. 

OcHoBaTenn «HyMepuqecKoif TaKCOHOMUU» CHnT u CoK3JI (Sneath, Sokal, 

1973) npe)lJIO)I(UJIU $opMyJibl KaK )lJIII KatJecTBeHHbiX, TaK U )lJIII KOJIJitJeCTBeHHbiX 

npH3HaKOB, KOTOpbie UMeiOT o6my10 MeTPHKY H, XOTII 6biJIH pa3pa60TaHbl )lJIII CO· 

BepliieHHO HHbiX TaKCOHOMUtJeCKUX ueneif, OtJeHb XOpOliiO llO)lXO)liiT )lJIII peliieHHII 

Harneif Ja)latJH H ll03BOJIIIIOT BhltJUCJIUTh )lHCnepCHH o6meif aCUMM~HH, KOTOpyiO 

Mhl Ha.JOBeM TA 2 u .usyx ee KOMnoHeHT: DA2 - HanpasneHHoif u FA 2 - <!lJIYJ<TYHpyw

meu aCHMMeTPHU. <l>opMyJibl )lJIII llO)lCtJeTa npe)lCTaBJIIIIOT co6oif TaK Ha.JbiBaeMbie 

$OPMYJihl cpasHeHUII «pa.JMepoB» H «$opMLD> OeHpoyJa. Mhl npe.unaraeM ncnoJih

JOBan. 3TH $OpMYJibl B KatJeCTBe HOBOro MeTO)la )lJIII perneHHII 3a)l3tJ nonyAAuUOH· 

HO·$eHoreHeTHtJeCKOrO MOHHTOpHHra. 

,[ln11 M~HtJeCKHX H MepHCTHtJeCKHX npH3H3KOB 0603HatJHM BeJIHtJHHhl npoMe

pOB HJIH JHatJeHUII tJHcna CTPYKTYPHhiX ::~neMeHTOB )lJIII npH3HaKOB nesoif cTopoHhl 

6yxsou s ( OT sinister- JieBLIU ), a )lJIII npasoif - d ( OT dexter- npaBhiU ) . .[(Hcnepcuw 

o6meif aCHMMeTPHH 6y)leM BhltJHCJIIITb )lJIII K3)1()l0H OC06H no $opMyJie: 

TA 2 =[~(s,-d,)']l• 
r.ue r - tJHCJIO npH3HaKOB. Oepsa» KOMnoHeHTa o6meif )lHcnepcHn acnMMeTP"" 

- )lHCnepcHII HanpaBJieHHOH aCHMMeTPHH - 6y)leT BbRHCJieHa no $OpMyne: 

DA' =[~(s, -d,)Jf'. 
BTopa» KOMnoHeHTa, ucxo.u11 HJ Toro tJTO TA 2 = DA 2 + FA 2, BbitJHCJIIIeTcll cne.uyw

mnM o6pa.JoM: FA 2 = TA 2 - DA2• 3TH $opMyJihl MO)I(HO HcnoJILJosan. Tal()l(e H no 

OT)leJILHhiM npH3HaKaM .un11 nonytJeHHII cpe.UHHX rpynnoBLIX oueHoK TA 2, DA2 H 

FA 2• 

,[ln11 aJibTepHaTHBHbiX BapHauHif ($eH OB) HeMeTPHtJeCKHX npH3H3KOB $opMyJihl 

pacqeTa KOMnOHeHT )lHCnepCHU o6meif aCHMM~HH OCHOBaHbl Ha HCnOJib30BaHHH 

3JieMeHTOB qeThlpexnOJibHOH Ta6JIHI.lhl tJaCTOT 6HJI3TepanbHbiX KOMll03Ul.lHH $eH OB. 

tJen.Ipe 6nJiaTepaJibHble KOMll03HUUH npOIIBJieHHII $eHa Ha pa3HbiX CTOpOHaX TeJia: 

+/+, +/-, -/+, -/-, IIBJIIIIOTCII aTPH6yroM npOIIBJieHUII noporoBbiX HeMeTPUtJeCKHX 
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npH3HaKOB. .[VIJI Ka)f(,llOH OC06H MO)I(HO no,!:\cqnTaTh no BCeM HCnOJih30BaHHhiM 

npn3HaKaM qacrory 6uJiaTepanhHMX coqeraHnfi (KoMnOJlUlHH) Q>eHOB u, JanoJIHHB 

qenipeXnOJibH)'IO Ta6JIHtzy qacTOT, BblqHCJIHTh HH,!:\HBH,L\yaJihHbie xapaKTepHCTHKH 

TA2, DA 2 u FA 2 • .[VIR y,!:\o6crsa o6oJHaqnM qacTOTM cooTBeTCTBYJOillHX noJieu qe

ThipexiioJihHon Ta6JIHI.lhi cJie,L\yJOillHM o6paJoM: +/+ -a, +I-- b, -/+ - c u -/--d. 
,[(ucnepcHH HanpaBJieHHOH H QJJiyKl)'HPYJOilleH aCHMMerpHH, KaK y)l(e OTMeqaJIQCb, 

~HTHBHM u B cyMMe cocTaBJIJIJOT ,!:\HcnepcnJO o6meu acHMMerpuu: TA 2 = DA2 + 
FA 2• BeJinqnHa TA 2 = (b + c)2/JV1, r,!:\e N- o6mee qucJio nJyqeHHMX 6uJiaTepanhHbiX 

npn3HaKOB y oco6u - N = a + b + c + d. CooTBeTCTBeHHO BbJqucJIHM ,!:\Hcnepcuu 

HanpasJieHHOH acnMMerpuu no Q>opMyJie DA2 = (b- c)2/JV1 u .llHCnepcmt QJJlYKl)'H

PYJOilleH acHMMerpuu: FA 2 = 4bc/JV1. 3Tu QJOPMYJIM MoryT 6biTb ucnoJibJOBaHbi ,!:\JIB 

BbfqHCJieHnB cooTBeTcTByJOmnx noKaJaTeJiefi TA 2, DA2 u FA 2 KaK ,!:\JIB OT,!:\eJibHhiX 

oco6en, TaK u MJI BM6opoK s QeJioM. CoornorneHHB DA 2/TA 2 u FA 2/TA 2 noKaJWBa

JOT, KaK COOTHOCBTCJI Me)f()ly C060H BeJIHqUHbl ,!:\HCnepCHH HanpaBJieHHOH H QJJIYK

l)'HpyJOil.leH aCHMMerpHH. 06bfqHo ,!:\OJIJI .llHCnepCHH HanpaBJieHHOH aCHMMerpHH 

OT o6mefi .llHCnepCHH aCHMMerpHH He npeBbilliaeT 4-5 %, a COOTBeTCTBeHHO H ,!:\OJIJI 

QJJlYKl)'HPYJOilleii acHMMerpnu cocTaBJIJieT 95-96 %. Ba)I(HhiM npenMymecTBOM 

TaKOrO nO.llXO.lla JIBJIJieTCB B03MO)I(HOCTh nonyqan HH,!:\HBH.L\YaJibHbie OQeHKH QJJIYK

l)'HPYJOilleH H HanpaBJieHHOH aCHMMerpHH H HX COOTHOllieHHB, a CJie.llOBaTeJihHO, 

OQeHUBaTh CTa6HJihHOCTh pa3BHTHJI He TOJihKO rpynnhi, HO H OT,!:\eJibHhiX oco6efi. 

Tipe,L\JIO)I{eHHbiH HaMH MeTO.ll OQeHKH npOJIBJieHHH peaJIH3aQHOHHOH H3MeH

qoBOCTH (HanpHMep, HH.llHBH.L\YaJihHOH H rpynnoBOH .llHcnepcHH QJJIYKl)'HPYJOilleH 

acnMMerpuu - FA 2) - :no JIHllib nepBbiH mar B npoBe.lleHun 6noMOHHTopuura, noc

KOJibKY Ba)I(HO oueHHTh eme u paJJIHqHhie acneKThi :mureueruqecKofi HJMeuqusocTn: 

ycrouqusocTb :mureueTnqecKnx noporos (qacToT scTpeqaeMOCTH Q>eHoB) u :mureHe

TnqecKnx JiaH,L\lliaQJTOB (MHOroMepHaH Op.llHHaQHJI HH.llHBH.llYaJibHbiX Q>eueTnqecKHX 

KOMnOJHQHH), CTeneHh peaJIH3aQHH TeopeTnqecKH B03MO)I(HbiX KOMfi03HQHH QJeHOB 

npH pa3HbiX YCJIOBHBX cpe.llhl, coqeTaHHOCTH HH.llHBH.llYaJihHOH peaJIH3aQHH Q>eHOB

aHTHMepOB Ha pa3HhlX CTOpOHaX TeJia, a TaK)I(e rpynnOBbiX 3aKOHOMepHOCTeH BHyT

pHHH.llHBH.llYaJibHOH H3MeHqHBOCTH H MHOrHe .llpyrHe. J.fJyqeuue .llBYX B3aHMOCBB3aH

HbiX QJOpM QJeHoreHeTHqecKOH H3MeHqHBOCTH: :mHreueruqecKOH H peaJIH3aQHOHHOH 

- npH MOHHTopHure uapyweuun MopQ>oreue3a y oco6en pa3Hwx BH)'TpHnonyJIBQH

OHHbiX rpynnHpOBOK H nonyJIBQHH B «onpe.lleJieHHhiX» KOHTpaCTHO pa3JiuqaJOillHXCB 

YCJIOBHJIX cpe.llbl n03BOJIJieT OQeHHTh 3BOJIJOQHOHHbiH noTeHQHaJI HX 3nHreHeTnqec

KHX CHCTeM H BhiHBHTh JiaTeHTHhie (cKpbiTble a.llanTHBHOH HOpMOH) nyTH pa3BHTHB. 

TaKHM o6pa30M, Q>eHoreHernqecKHH MOHHTOpHHr nonyJIBQHH npe.llCTaBJIBeT 

C060H O.llHH H3 3QJQJeKTHBHbiX HHcrpyMeHTOB 3KCnepnMeHTaJihHOro TeCTHpOBaHHJI 

pa3BHTHHHbiX CHCTeM y cpaBHHBaeMhiX QJOpM. 8 TO )l(e BpeMB MOHHTOpHHr, OCHO

BaHHbiH Ha ouenKe rpynnoBhiX npoBBJieuun Q>eHoreueTnqecKofi HJMeHqnsocTn, 

noJBOJIJieT o6Hapy)I(HBaTh .1leCTa6uJiuJaQHJO pa3BHTHJI, CKpbiTbiH MopQ>oreHernqec

KHH pe3epB B BH,L\e HHa.llanTHBHhiX MOpQJ030B H BbiJIBJIJITh rpaHHI.lbl a.llanTHBHOH 

HOpMbi pa3BHTHJI. TIOCJie.llHee 06CTOBTeJihCTBO BeCbMa Ba)I(HO KaK npH perneHIIH 
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TeopeTH'IeCKHX npo6JieM 3BOJIJOQHOHHOH H nonymiQHOHHOH 6HOJIOrHH, TaK H llpH 
llOHCKe eCTeCTBeHHhiX KpHTepHeB 3KOJIOrH'IeCKOro HOpMHpOBaHHJI. 

Pa6oTa BhlllOJIHeHa npH noMep)I(Ke rpaHTa P<l><l>H 07-04-96096 p_ypaJI_a. 
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