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IIpeaucnoBue

[lepBblit BOmpoC, € KOTOPBIM BCTpPEUaETCs MOJOJON HCCIEeq0BaTENb,
HAaYMHAIOIMKA HaydHYI0 paboTy — HAaCKOJBKO JIOCTOBEPHBI IONy4YEeHHbIC NaHHbIE?
OOBIUHBIN, pacCIpPOCTPAaHEHHBIM BHJ 3aTPYAHEHHUS CBsI3aH C OTBETOM Ha BOIPOC: a
CKOJIPKO HaJI0 TIIOCTaBUTh OIBITOB, MPOBECTH HAOIOJNEHUI, YTOOBI IIOJNyYHTh
JOCTaTOYHO JOCTOBEPHBIC pe3yibTaThl? JlaHHbIE, MOMyYeHHBIE HA OCHOBE KPUTEPHS
CrprozieHTa, K KOTOPBIM TaK CTPEMSTCSI MHOTHE HauMHAIOIINE HCCIIEI0BATENH, CPazy
BBI3BIBACT JOMOIHUTENBHBIE BOTIPOCHI. Pexke MPOBOIUTCS MPOBEPKA CTATHCTHUECKUX
TUIIOTE3, CBA3aHHBIX C XapaKTepOM paclpeneNeHHs 3HAueHUil B BBIOOPKE MM C
OIpEJIeJICHNeM  JOCTOBEPHOCTH  JOBEPHUTENIBHBIX  WHTEpBanoB. Eme  pexe
UCIIONIB3YIOTCS METOIbI HelapaMeTPUUYEecKoro aHainu3a. B HacTosimeMm y4eOHo-
METOJIMYECKOM ITOCOOMM IPUBENEHBI JTallbl ONpPEAETICHUs] Pa3iMuhii B BEIUYUHE
MPaBBIX W JIEBBIX TOMOJIOTHYHBIX CTPYKTYp, XapaKTepHBIX MHOYTH I JH0OO0TO
6monorngeckoro  o0BekTa. OmucaHbl TpPUMEpPHl  HCIONB30BAaHHUA — KPUTEPHUS
CrelofenTa u Oumepa Opud HapaMETPHUECKOM paclpelesieHHH 3HaueHud u
HEMapaMCTPUIYECKUC TCCThI. PaCCMOTpeHBI MOHATHUA AUCIIECPCHOHHOT'O aHalIn3a, Kak
OCHOBHOTO BHJa aHalHW3a HECKOJBbKHX BBIOOpPOK. [loMHUMO TpaaMIIMOHHOTO
JUCIIEPCHOHHOTO ~ aHaiM3a omnucaH [IpOKpYCTOB  JHMCHEPCHOHHBIN  aHAJIM3,
OCHOBaHHBI Ha pa3IM4MM B JAUCIEPCHH KOOPJIMHAT TOYEK B JBYX MEpPHOM
MIPOCTPAHCTBE.

[Ipobnema acummeTprm OHOJOTHYECKHX OOBEKTOB SIBISAETCA ONHOW W3
(yHnaMeHTaNBHBIX B COBpeMeHHOW Owuosoruu. Camo onpejelneHHe CHMMETPHU
BBI3BIBACT TPYAHOCTh. OJIMH OOBEKT MOXKET OBITh CHMMETPHYHBIM IO OJHOMY
NpU3HAaKy, HO HE CHMMETPHYHBIM IO JpYyromy (Ipyrum) mpu3Hakam. M3ydeHue

6PIJ'IaTepaJ'ILHOﬁ ACUMMCTpHUU B TMOCICAHCC BpPEMSA HAIPABJICHO OT H3Y4YCHUA
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OTJCNBHBIX TPU3HAKOB K KOMIUIEKCHOMY OITMCAHUIO BCETO KOHTYpa TOH (UTYpHI,
KOTOpasi OIMUCHIBAET JINCTOBYIO IIACTHHY (Y BBICHIMX pacTeHWid) wiu (Gopmy pbiO,
MPECMBIKAIOIINXCS, 36MHOBOJIHBIX, HACEKOMBIX WJIM MX OPraHOB, HATIPUMED, Yeperna,
ITABHUAKOB.

[Ipeqmaraemoe mocobue COAEPIKUT TEOPETHUECKYI0O W MPAKTUIECKYIO YaCTH,
MOMOTAIOIINE OINPEACIIUTh YPOBEHb CTAOWJIBHOCTH Pa3BUTHS [0 BEIHUYMHE
¢bnykryupytoleit acumMmerpud. B HacTosIee BpeMst 3TOT BUJ aCUMMETPUH SIBIISICTCS
OCHOBHBIM CITOCOOOM OTIPE/ICIICHUS CTA0OMIBHOCTH Pa3BUTH.

ABTop Omaromaputr uieHa koppecrmonnenta PAH B.M.3axapoBa 3a
UCTIOJIB30BaHHBIC MaTepUAIbl B MPHUIOKCHAN U PYTUX UCCIenoBarene, 0e3 BKiIaga
KOTOPBIX B TCOPHIO W TPAKTUKy CTAOWIBHOCTH pa3BUTHS pabora He ObUIa OBI
noarortosieHa: A.A.Komonuosa, [[.E.I'aBpuxoBa, /J.b.I'enamsunu, H.B.I'mortosa,

A.I'BacunseBa, C. Kimmaren6epra 1 MHOTHUX APYTHX.



Bsenenue

CraOWIBHOCTD pa3BUTHSl SBJSIETCS OHTOT€HETHUECKOH XapaKTEepUCTHUKOW
oprann3Ma. OHTOT'€HETHYECKHE CBOMCTBA CIHOCOOHBI M3MEHSTHCS NMPU Pa3IHMYHBIX
BHIax crpecca. [lomyssimuy MoryT 06J1aiaTh TOHMKEHHOH, CpeIHEN U MTOBBIIIEHHON
CTaOWJIBHOCTBIO ~ Pa3BUTHA. VI3MeHeHHS B CTaOWIBHOCTH DPa3BUTUS  OYCHb
HE3HAYUTENbHbIE, HO OHM MOTYT OBITb M3MEPEHBl C IIOMOILIBIO IPHEMOB
CTaTUCTHUECKOi Ouosoruu. OpraHu3Mbl COCOOHBI HEHTPAIM30BaTh HAPYIICHHS
cBOero pasButHus. HapymieHus B cTaOWIBHOCTH Da3BUTHS MOTYT OBITH Kak Ha
(heHOTHIIYECKOM, TaK W Ha TeHOTHUIIMYECKOM ypoBHeE. Pasmep HapynieHWi 3aBUCHT
OT F€HOTUMUYECKON XapaKTEPUCTUKH, T.€. OT HOPMBI PEaKIIUH OpraHU3Ma.

PaznnuHbBIe TEHOTHUIBI MPOSBIISIOT PA3lIWYHYyI0 CTaOWIBHOCTH Pa3BHTHUS ITIPH
OJMHAaKOBOM CPEJOBOM BO3JCHCTBUM, a WJICHTUYHBIE TICHOTHUIBI BBIPAKAIOT
pa3iMuHble yYpOBHU CTaOMJIBHOCTH pa3BUTUS IIPU BapbHUPOBaHHU CPEIOBOTO
BO3JECUCTBUSL.

CoBpemennble ['MC-TeXHONOTUU OTKPBHIBAIOT MEPCHEKTHBY JOITOCPOYHOTO
MOHHUTOpPHHTAa OHOTHI, BKIIOYAas MOHHUTOPUHI YPOBHSI CTAOMJIBHOCTH pa3BUTHS
3JIEMEHTOB  (pIIOpBI, KaKk OCHOBHOTO KOMIIOHEHTa 3KOCHCTEM  TOPOJIOB,
ypOaHM3UPOBaHHBIX JaHAMA(PTOB W 0CO00 OXpaHseMbIX TeppuTOopuid. Takum
00pa3oM, MOHHUTOPHHI CTa0MIBHOCTH Ppa3BUTHUSL CTAHOBUTCS HEOTHEMIIEMBIM
KOMIIOHCHTOM 6I/IOI/IH]II/IKaLlI/ll/I.

CoBepUICHCTBOBAHUE  METOJO0B, BKJIIOYas METa aHajlu3, IepeJoBbIe
KpHUTEpUAIIbHBIE OIEHKH, COCOOCTBYIOT MPEOOICHHUIO TPYAHOCTEH MHTEPIPETAIN
CTaOMIIBHOCTH PA3BUTHS KaK MPOSBICHUS CIIy4aifHON (opMBI H3MEHYMBOCTH.

JlanHOE TOCOOWME CONEP)KUT TPAKTUYECKHE padOThl W IPUIOKCHHUS,
npeaycMaTpuBaromue OCBOCHUE TCOPETUUCCKUX U MPAKTHUCCKUX MCETOJUK C LEJIBIO
U3yUYEHHsI SKOJIOTUH MOy

ITocobue mpenHa3Ha4yeHO I CTYAEHTOB, M3YYAOLINX 3KOJOTHIO A BCEX
¢opm o0Oy4eHHs, M COCTaBJICHO B COOTBETCTBHHM C 00IIE0Opa3oBaTeIbHBIM

CTaHAapTOM.



1. ®EHOTMUIL, T’EHOTHII, CTABUJIBHOCBH PA3BUTUA

BriepBeie CBSI3b MEXIy T€HOTUIMYECKUMH U (DEHOTHIMYECKUMH IPH3HAKAMA
Hadajl m3ydaTh coBeTckwii mutoreHeTnk H.B. TumodeeB-PeccoBckmii. Hwuxomai
BJ'la}II/IMI/IpOBI/I‘I q)aKTI/I‘IeCKI/I YCTaHOBUJI, YTO, BO-IICPBLIX, HET JKECTKOM CBSI3H MCKIY
TEHOTUIIOM X (OPMHUPYIOLIIMMCS HA €ro OCHOBE (DEHOTHIIOM, a BO-BTOPBIX,
(eHoTHNIMUECKAsT W3MEHYMBOCTH OOYCIIOBIIEHA PETYJISTOPHBIMH MEXaHW3MaMHt
pa3BUTHS, IOTOMY B (DEHOTHIIE TIPOSIBISETCS JAaleKo HE BCE, YTO MOXKET
MPOSIBUTECS. B CBOMX HCClieOBaHHWAX oOcCTaBajcs Ha TOYKE 3PEHUs, YTO IpH
(opMHpOBaHMHE OpTraHW3Ma CYLIECTBYIOT HEHM3BECTHBIE 3HIOTEHHBIE MEXaHH3MBI,
KOTOpBIE TPOSIBIIIOTCS  ciay4aiiHO (croxactwueckn). Axagemuk b.JI.Actaypos
pabotas, ¢ apo3odriraMu u3ydai, OMIaTepanbHO CHUMMETpHUHBIE NMpu3Haku. OH H
SBJSIETCSL  CO3/aTeNieM Teopud (IIYKTYHPYIOIEH acuMMETpHH OuiiaTepaibHBIX
CUMMETPUYHBIX IPU3HAKOB.

IMon <¢eHoreHernyeckoii W3MEHYHMBOCTHIO TOHMMAIOT HW3MEHYMBOCTH B
CTPYKTYpE 3aKJIQJBIBAIOIINXCS B 3MOpHOTeHe3e M IOCTIMOPHMOHAIBHOM DAa3BUTHH
OuarepalbHO CHMMETPUYHBIX OPTaHOB — METAMEPOB.

Haan/IMep, MpaBbIC U JICBBIC JIOMTACTH C KUJIKAMHU JINCTOBOM IIACTUHBI KJIEHA
MPE/ICTABIISIIOT JIEBBIE U TIPaBble METaMEPHIl. 3apOXKIaIoIIiecs: B SMOpHOreHe3e MpaBe
U JIeBble KOHEYHOCTH MIJIEKOIIMTAIONINX TAaKXkKe SBIISIOTCS MeTaMepaMu.

OnykTynpyomas aCUMMeETpHUs (DPA) MPEACTABISAET JJIEMEHT
(heHOTCHETHUECKOW M3MEHUYMBOCTH KaK CiydaiiHoe mposinenne e€. Kak mpasmio,
DA HeBenWKa, U 10 BEIWYMHE U COCTaBIsieT He Oosiee 1% OT BENMMUYMHBI PU3HAKA.
Bennunna m3Mepsiercs dame B JOSAX M PaBHA Pa3HOCTH IO aOCOIIOTHOMY 3HAKy
OTHECEHHOM K CyMM€ BeNWYMH TNpHu3HakoB. DA He mMeeT HampaBICHHOCTH. JTO
KoJIeOMonIasicsi oKoJI0 HyJsl BeiauduHa. COrslacHO TEOpUH ACTaypoBa CBOMCTBAMH
(iryKTyHpyIOIe acuMMETpUH SIBISIOTCST HE3aBUCHMOCTD M CIIydalHOCTh. TO ecTh

OJHa IMOJIOBUHA OpTaHU3Ma MPOABJISICT U3BMCHUYNBOCTD HE3aBUCUMO OT Z[pyl"Oﬁ.



[Tox cnyyaltHOCTHIO IOHUMAJIOCh HE3aBUCUMOCTh OT BHEIIHUX M BHYTPEHHUX
(hakropoB. CrycTs MOJIBEKa y4eHbIC OOpATHJIM BHHMAHHWE HA 3TOT BUA CIIydailHON
W3MCHYMBOCTH B CBSI3HM C M3YYCHUEM OWOWHIMKAIMOHHBIX CBOWCTB W mpumann DA
OMOMHTMKAIIOHHEIC CBOMCTBA, OTPAXKAOIIIEC N3MECHCHHE CPE/IBI.

Hpyrum  mposiBieHHeM — (CHOTEHETHYECKOH  W3MEHUYMBOCTH  SIBISICTCS
MPOSIBJICHUE M3MEHYMBOCTH B BHIC (peHoB. DEH — 3TO CIUHUYHBIA KaueCTBEHHBIN
npusHak. Harpumep, pucyHOK Ha Kapanakce y HaCeKOMBIX HIIM Ha KOXe y aM(pHOHid.
PucyHkn pa3nuuarorTcss WHAMBUAYaJbHO, KaK M BEIUYMHA (IIYKTYUPYOIIEH
acumMeTpud. MHOTIa MOXKHO OINPENENIUTh W MEXKIIOMYJSIIIMOHHBIC oTiam4us. Ilo
MPEICTaBICHUAM akagemuka SI0moxoBa (eHBI OTpPaKalOT TeHOTHUITHYCCKYIO
KOHCTUTYIIUIO OCOOWM, a dYacToTa WX BCTPEYAEMOCTH OTpPAKaeT TCHETUICCKUE
ocobeHHOCTH Tpymmel ocoOeil. CremoBaTenbHO, M3pEIKa BCTpEUaromuecs 0coOu
KJeBepa ¢ 4-Msl pacCeYeHHBIMU JOJISIMU JIUCTOBOM TJIACTUHKH, CBHAETENHCTBYIOT O
TEHETHUUYECKOM XapaKTepe JTOro IMposBieHUs. [IpeBblllieHWE TMPOIIEHTa BBIIE
MOPOBOT0  (JOIMYCTHMOT0) TOBOPHT O CEPhE3HOM OTKJIOHCHHH B CTaOMIIBHOCTH
pa3BUTHS TOMyNAUE kKiaeBepa. OJHAKO 1O CHX TMOP HE WM3BECTHBI NPUYMHBI H
CIACACTBUS TAKHUX OTKIOHCHUI.

[MomymsammonHast MOPGOIOTHI — 3TO CPABHUTEIHHO MOJIOJOC HAIPaBICHUE B
Omonornu, pazBuBaeMoe akaaeMukoM S1610koBeIM. OCHOBHOE CONIEpKaHUE U 3aadi
9TOW OTpacid TPEACTABIAIOTCS Kak CHUHTe3 Teopun JlapBHWHA, TEHETHKH,
IMOPHUOIOTHU U MOP(HOJIOTHUCCKOH (HEHOTCHETHKHY.

KakuM 00pazoM TpOHMCXOAST KOHTPOJNb H PEryisinus (peHOTeHeTHIEeCKUX
posiBICHUH? Perymamust Takux MPOIECCOB HE MOXKET OOBACHATHCS TONBKO C
¢yakmmornpoBanuem [THK, oTBewaromumu 3a (QyHKIIMOHHPOBAHWE ¥ TIPOSBICHUE
OTIENBHBIX MPU3HAKOB. PEerymmpyioT 1 HampaBIsIOT MPOSBICHUS (PeHOTCHETHIECKON
W3MEHUYMBOCTH, BKJIIOYAs CIy4ailHyt0o M3MeHYHBOCTh B Buae DA, BHesaepHbIC WIH
nuTormnasMatudeckue PHK, 3ammmaromme oxono 2% ot Bcero kommdectBa PHK.
TakoW THII perynsanuud  (HEHOTCHETHYCCKOW W3MCHUMBOCTH HOCHUT Ha3BaHHE

SIHUI'CHCTHYCCKOI'0O MCXaHHU3Ma.



CyIiecTByeT  MPEANOJIOKEHHE O  CYHNICCTBOBAHMU  DIHMICHETHYECKOTO
MeXaHH3Ma «HACJICIOBAHHUSI MIPUOOPETEHHBIX MIPU3HAKOBY. CucTteMsl
SMUTCHETUYCCKON HACIICACTBEHHOCTH CYIICCTBEHHO OTJIMYAIOTCS OT TCHETUYECKHUX.
B mepByro ouepeqr  MHOTHE  HM3MCHEHHS  CHCTEMBl  JIHATCHETHYECKOU
HACJICZICTBEHHOCTH SIBIISIOTCS HAIMPABICHHBIMH W TIPEACKAa3yeMBIMH, ITOCKOIBKY
CBA3aHbI C UBMCHCHUSAMHU yCJ'[OBI/Iﬁ CpeCanl. BTOpOC OTJIMYHUC COCTOUT B TOM, YTO 3TO
4acTO aJanTHUBHBIE H3MEHEHHA. B-TpeTbnx, 4YacToTa TakMX HM3MEHEHHH MOXET
mMpoko BapeupoBath — oT 0 10 100%.

OIIyKTYUpYyIOImas aCHMMETPUS SBJISACTCS YAOOHBIM HHCTPYMEHTOM  JUJIS
HM3YYCHUS HECOBEPIIICHCTBA UTCHETHUSCKIX TPOIIECCOB.

Bonbme Bcero m3ydaroTcs HaceKOMEIC, Ipo30(WIIBI M IpyTrue ABYKPBUIEBIC,
CETYATOKPBUIbIE, MEePETOHYaTOKPHUIbIC, MEHBIIE — MIICKONHTAIONINE W PACTEHHUS.
M3yuaeTca kak KOJTMYECTBEHHBIH HAOOp MPU3HAKOB, TaK U MEPHBIE XapaKTEPUCTUKU
(nmuHa, pa3Mep yrioB MEXIy dJeMEeHTaMu opraHoB M T.1.). Kak mpasuio, @A kak
MOMYJIAIHOHHO-TCHETHYECCKAas XapaKTEPUCTHKA HM3y4aeTCsl, KOTJa HCIOJIb3YIOTCS
0cOOM W3 PA3MUYHBIX TOMYJIIIIMOHHBIX, a TaKXE BHYTPUIOMYJISIIMOHHBIX TPYVIIIL:
Pa3HOBO3PACTHBIX WM PA3HOMOJBIX.

I[lon momsTHEM “KaHamU3alWsl’ TPHHATO [OHMMATh TEHACHIMIO K
JIOCTIDKEHUIO OIIPEEeNICHHOTO, TeHETUIEeCKHA 00YCIIOBIICHHOTO KOHEYHOTO COCTOSHHUSA,
HWHOI'0, IO CpPaBHCHHUIO C HN3MCHYMBOCTHIO B Hadali€ Pa3BUTUA. OllHOBpeMeHHO
akagemuk [lIManprayseH moapasyMmeBall moJi KaHAIA3aIUeH CTOCOOHOCTh OpraHnu3Ma
MPOU3BOIUTHh TOT K¢ (DEHOTHH B pPa3NUYHBIX cperax. KaHamm3upoBaHHBIH 0TOOD
MPEACTAaBISUICS WM KakK »dIMMHHANWAS OCOOCH UWYyBCTBHTENBHBIX K ICHCTBHUIO
mMeHsommxcst  GaktopoB cpenbl. [lapamrensHo ¢ paboramu IlImameraysena
YonuHrtoHOM OBIJIO BBEJICHO MOHATHE TOMEOpe3, KaK CIIOCOOHOCTH K TOAePKAHUIO
IMOCTOAHCTBA PA3BUTHUA.

Opranm3M Kak OHOJOrHYecKas CHUCTeMa CIIOCOOCH WCIPaBIATh BHEIIHHUE W

BHYTPCHHUC BOBHCﬁCTBHH. VBenuuenne CTaOMILHOCTH pa3BUTHA BEIET K



CHMMETPHYHOMY COQOTBETCTBHI0 OMIATEPANLHEIX PETYISTOPHEIX MEXAHW3IMOB H
cumkenuio QA.

CrabunpHOCTE  PA3BUTHS  ONIpEe/sieTcd OpraHuzaluMel W IpPHHIMIIAMMU,
IPUCYIIUMH Kak (JEHOTHIY, TaK M IEHOTHIY, 410 € TOYKH 3pCHUA (DHU3IUKH,
COOTBETCTBYET MHHHMMYMY 3aTPAThl 3HEPIHM, HJIH MAKCHMYMY O3HTPOLMH IpH
COBMECTHOH peanuzaumy ¢penoruna u redoruna. [lo YouiMHIrTony HEeHANPABIEHHYIO
ACHMMETPHIO NPH3HAKA MOMKHO IIPENCTABMTL B BHAE CTAOWIH3HPOBAHHOIO IOTOKA
(kpeozna), MM TPASKTOPHM OHTOISHETHHYECKOrO0 pa3BMTHA. B Hacrosee Bpems
dayKTyHpylOWas aCHMMETPHA PACCMATPUBASTCA KAK HEHANPABIEHHAA aCUMMETpU,
3aBHCAIMNAA OT COCTOAHMA cpeanl (aBnenus cpensl) (Puc.1).

CTabMaBLHOCTh pPa3BUTHA HE TONBKO XapaKTepH3yeT Mop(oreHeTH4ecKHe
IIpolecchl, HO U OHOXMMMYeckHe mapaMmerphl. Hanpumep, cTabUILHOCTL Pa3BHTHA
bepesnl moBMcnoi, ompenensemas 1mo BenwuuHe A, KoppemMpoBana ¢
HHTEHCHBHOCTEIO (POTOCHHTETHYECKHX TIPOIECCOB.

Haubonsmee xomugectso pabor mo ®A pacTeHHH BLIIOJHEHO Ha QCHOBE
JUCTOBRIX TAcTHH. Bricoxuil yposeHnr ¢QuTOTAKCHCA, B YACTHOCTH, €ro0
PasHOBUIAHOCTH - (MIUIOTAKCHCA JAeT CepbE&3Hble IOMExH i onpeaeneHus OA.
MsrkocTs MeXaHH4YeCKHUX TKaHEH M uX AedopMauus [0 NeHCTBUEM (U3HYSCKUX
(akTOpOB TAKKE BHOCAT onpeneifHHble TpyaHOCcTH B onpenencHue ®A, kak u

BbIOODP PA3MEPHBIX MM CHETHBIX IPHU3HAKOB, CIIYKALMX JAJI1 aHaIM3a.

A B c D

} |j -

[ KanaimupoBanuoe pasBuTHE N0 ONPEleIeHHOMY Kpeoay >

Puc.l. Cxematuueckoe OOBACHEHME  HETBIPEX  3TANOB  MHKPO3BOMIOIHMOHHOIO

npeobpazoBanHsa: A — BEICOKHH ypoBeHb cTaOHIBHOCTH Pa3sBUTHA; B — OTKIOHEHHE OT CHMMETPHH,
CHIDKEGHHE CTa0HIBHOCTH pa3BHTHA; C — MOCHENyIollee CHIDKCHHE CTAOHIBHOCTH Pa3BHTHA H
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YBEIHYCHHE ACHMMETPHH; D — BoccraHoBIeHHe CcTaOHIBHOCTH PA3BHTHA H HH3KOI0O YpOBHA
ACHMMETPHH

ITpu m3ydenun pasHeIX BUJIOB cTpecca uccneposatenu Hochwender u Fritz
BBIABMIM BBICOKOE BiMAHME ruOpuauszauuu Ha yBenmuyenue @A, Oonee
CYLIECTBEHHOE 10 CPABHEHHI) C HEIOCTATKOM BOBL, BO3JEHCTBHIO HACEKOMBIX MM
KOHKYPEHTHOH O0pbO0OH B 3KOCUCTEME.

OaykTyupylomas acUMMETpHa Kak (opMma H3MEHYMBOCTH IIPOABIASTCA Ha
Pa3IUYHBIX YPOBHAX M HEKOTOPHIMH ABTOPAMH [IPENCTABIASTCA Kak (pOpMa BHYTPH
HHAWBMIYanbHOH u3menduBocTH. Hanpumep, ®A uBerka U JHCTOBBIX [IACTHH
OTPaXKAET BHYTPHHHAWBHAYANLHYI0 H3MEHYMBOCTE pacTenusa. OHAaKO onpeneneHHe
ypoBHa @A  oka3mBaeTcd TPAKTHYECKH TIONE3HLIM, B  OCHOBHOM  Ha
HAJAMHAMBH/YaNnbHOM YpOBHE, HAaNpHMep Ha YpOBHe Tpynn uaH ocobeii. Camy
(hAYKTYHPYIOIIYI0 aCMMMETPHI0 Kak (peHoMeH Iienecoobpa3Ho paccMaTpHBATH Kak
BapHaHT ciyyaitnoi denoTunuueckoil uamenurBocTH (Puc.2).

ITo panMmEIM paga WvccneAoBaTenell TIPH paHHEM OHTOTeHe3e OpPTaHH3IMOB,
BKIIOYAs DPACTEHMA, JAESHCTBHE CTpecc-(PAKTOPOB OKA3hIBAET Haubonee CHILHOE

B/IMsHHE Ha NposBicHue DA,

DA

DenoTHNRYECKAA

Curyuaiinas

HuauBHAYaTLAAA U
MEXHHIABHIYAILHAA

Puc. 2. KJ[E]CCH(l)HKI—lIlHSI (hJIyK’l‘pryK)lll‘ﬂljl ACHMMETPHH, KaK [IPOABIIEHHS H3MEHYHBOCTH
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MarepuanbHOii OCHOBOW HACJEJICTBEHHOW HW3MEHYMBOCTH OHJIaTepalibHBIX
MPU3HAKOB MOJXKET CIIy)KUThb SIBICHUE DPE3KHX HapyIIEHHH TeHHON 3KCIPECCHH.
[onHoe nmim yacTUUHOE MHTHOWpOBaHME (DEPMEHTOB, OTBEYAIOUINX 3a HKCIIPECCHIO,
HapymIeHHe KOHTPONS OKCIPEeCCHH TEeHOB Ha paHHUX JTalaX OHTOTeHe3a
OmaTepaabHBIX CTPYKTYP HMPEATIONOKUTEIBHO SBISCTCA NMPHUYUHON OTKJIOHEHHS OT
uaeanbHOM acummerpun. Kak ObUIO CkazaHO, maible BHesmepHoie PHK wrparor B
KOHTpoJie (MHTMOMpOBaHWE, AaKTUBHPOBAaHHME) HE TIOCIEIHIO pojb. MHorue
UCCJEOBATeNN IMOJaraloT, YTO (IYKTYHPYIOIIYI0 acHMMETPUIO 3aKOHOMEPHO
paccMmaTpuBaTh, KaKk MHIUKATOP paHHEW OWOJMArHOCTHKH COCTOSIHUS TOIYIISAIIUH,
P OTHOCUTEIHLHO HU3KOM YPOBHE CPEAOBBIX HAPYIIEHUH, KOTOPHIE €lIe HE CBSI3aHbI
C HEOOPATUMBIMU M3MEHEHUSIMH B TOITYJISIIHX.

Jnst Monompix pactreHuit (roBeHanbHBle cragun) DA mposBiseTcs Oonee
BbIpakeHO. KOHTpOJIb pa3MepoB MPHU3HAKOB MMEET BAKHOE 3HAYEHHE, T.K. OIIMOKa
M3MepeHus] B aOCOJIIOTHOM 3HAUEHHMU YBEJIWYMBACTCS Y KPYNMHBIX (OPM U BHOCHUT
CEpbE3HOE OTKJIOHEHUE B pesynpTarax TectupoBanus PA. Ilpu orcyrcTBHH
TTOJIOKUTETHHON KOPPEISIIUOHHON CBS3HM TOBOPAT 00 OTCYTCTBHH BIHMSHHUS pa3Mepa
Ha BeNWYHY QIIyKTyupyromei acuMMeTpun. Kak mpaBuino, n3Ha4aapHO COOpaHHBII
repOapHBIil MaTepuan IODKEH BKIIOYATH JIMCTOBBIC IDIACTHHBI 3aBEIOMO OTHOTO
pasmepa. Takum o0pa3zoMm, (IYKTyHpyrolas acHMMETpHs, KaK pPa3sHOBHIHOCTH
CIly4yalHOW (EHOTHITMYECKOH HM3MEHYMBOCTH TEOPETHUECKH CUUTACTCS YAOOHBIM
WHCTPYMEHTOM Il TECTUPOBAHUS CTAOMIBHOCTH DPAa3BUTHA W OSKOJOTHYECKOTO
COCTOSIHUSI OpTaHU3Ma B OHTOTCHE3E.

UccrenoBatensiMu B pazHOe BpeMsl ONHCaHBI TpH (HOPMBI OMIaTepasbHOU
acuMMeTpud. OIyKTyHpymoomas acHMMETpHUs IPUCYTCTBYeT ITIPH HOPMaIbHOM
pacnpenenenun (R — L), co cpeaHnM 3HadeHneM paBHBIM Hymo. [Ipu mocraHoBke f-
TECTa C HYJCBOW THIOTE301 O paBeHCTBE R u L BEpOATHOCTH 0OpaTHOM THIOTE3BI O

HepaBeHcTBe pazHocTH (R — L) nymto mana (p < 0.05).
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HanpaBneHHass acMMMeTpusi — 3TO SIBJIEHHE IPaBO WM JIEBOCTOPOHHEH
ACUMMETPUYHOCTH, TPU 3HAYUTEITHLHOM OTKJIOHeHWH 3HadeHus (R — L) or Hy:ss.
AcHMMeTpHs KaK OJlHa M3 XapaKTEPHUCTHK OIMCATEeIbHOW CTaTHCTHKU YKa3bIBaeT Ha
Hamane HA. AcuMMeTpust CTaHAapTHOTO HOPMAJBHOTO pacnpeneneHus: paBHa 0 u
00byHO TpmHUMaeT 3HadeHus oT -1 mo 1. Ecim ¢opma rucrorpammer (R — L)
CKOIIIEHa BIICBO, TO 3HAa4YCHHE aCMMMETPHUU OTPHUIIATENIbHO, B cilyyae eciu ¢opma
(mpodunb), THUCTOTPAaMMBI CKOIIEH BIOPaBO, TO 3HAYCHHWE ACUMMETPUHU
TIOJIO’KUTEIBHO.

AHTHCUMMETpPHS — 3TO TpPETUH BUA acuMMETpuH. lIpy aHTUCHMMETpUH
ACHMMETpUs IPOSBICHUS TNPHU3HAKa SBISETCS HOPMOH. ['OBOPS MPOCTBIM SI3BIKOM,
MOJOBMHA NOMYJSIMM HMEET NPaBOCTOPOHHEE TMPOSBICHHE aCHUMMETPUH, a
MOJIOBHHA — MPaBOCTOpOHHEE. CTATUCTUYECKH 3TO BBIPAXKAETCS B TOM, YTO Pa3INInsg
(R — L) pacnpenesneHbl BOKPYT HyJIsI, HO YacTOTBHI paclpeieleHus] OTKIOHSIIOTCS OT
HOPMaJBHOCTH B CTOPOHY OTpPHIATENILHOTO JKclecca WIM OWMOAaIbHOCTH.
XapakTepHblii NMpUMep — BEIMYMHA KICHIHM y MaHsIEero kpada; OIMHAKOBO Kak
MPaBOCTOPOHHHX 0COOEH, TaK U JIEBOCTOPOHHHUX.

[TpaBopyKkocTh y YenmoBeKa cilexyeT OTHOCHUTHh K ()EHOMEHY HAaIlpaBICHHOU
aCIMMETpPUH (3HAYUTEIBHBIA CKOC TUCTOrpamMMbl pacupenenenus (R — L)) B igeByio

CTOPOHY.
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2. METOIbI, UCITIOJIB3YEMBIE ITPU OBPABOTKE
CTATUCTHYECKOI'O MATEPHUAJIA

bunarepanbHble  TPU3HAKK, KOTOPHIE  HCHONB3YIOTCA AN aHAIHM3a
(hayKTyHpyIomel acuMMETPHH, IeJIAT Ha MEPUCTHYECKUE (CUETHBIE) U METPUIECKUE
(M3MepsieMbIe TI0 BETTMYUHE).

[TpumMepoM CYEeTHBIX MNPU3HAKOB MOI'YT OBITh KOJMYECTBO 3YOUMKOB Ha
JMCTOBBIX IUIACTMHKAX 3EMIITHUKA. B KauecTBe MEpHBIX TPH3HAKOB 4alle
UCTIONB3YIOTCS Pa3Mepbl JKMJIOK WJIM OT/AEJIbHBIE YacTH JEHTAIbHO-BEHAIBHBIX
3JIEMEHTOB (COBOKYIMHOCTEH 3y0OUHMKOB 1 JKHIIOK).

K pexomenpanusm o onpenenennto @A 0THOCITCS CIEAYIOLIUE:

a)  TectupoBaHHe Ha OTCYTCTBHE Pa3IMYUs MEXIy pa3MepaMu NPHU3HAKOB
Cpe/Iv U3Y4aeMbIX MOIYJISINH.

b)  IIpoBepka pacnpenesneHus 1 BEIOpaKOBKA JaHHBIX, cofepkamux HA.

c¢)  OmnpeneneHne OMMOKM HM3MEPEHHUs C MCIOJIb30BAaHUEM HECKOJIBKUX
MTOBTOPHOCTEH N3MEpEHUSI.

d) IlpoBepka Ha alOMeTpHyYecKHe CBOWCTBa  (mms  n30eraHus
TIOJIOKHUTEIBHOM CBA3M MEXIy BEJIMIMHON MpHU3HAKa U BeauunHON DA).

OOmell pekoMeHIanuell SBIAeTCs UCIONb30BaHHE HECKONBKUX NMPU3HAKOB H
HaXOXJICHUE MPHUCYTCTBUS PA3IMYUs MEXKIY OCOOSIMH CPaBHHBAEMBIX HOIYIISIIIHMA.
OTO paznuyMe JOHKHO OBITH CTAaTHCTHYECKH 3HAYMMBIM IO cpaBHEHHIO ¢ DA sTHX
K€ MPU3HAKOB CPEeH 0COOEH BHYTPH MOMYIISIINH.

B kauectBe MeTomoB TectpoBaHMs MHAEKca DA mpeanararoTcsl pasiHMUYHbBIC
CTaTHUCTHUYCCKHE aHAIN3Bl. B OCHOBE OONBIICH YAaCTH MX JISKUT aHAIHU3 B PA3IHINN
3HAYEHUH )mcnepcm?l MCXIY IMPaBbIMU U JICBBIMH ITPU3HAKAMU, KaK CYETHBIMU, TaK U
MEpHBIMH. B MpHKIagHbIX CTaTHCTHYECKUX IPOrpaMMax HCHOJB3YIOTCSl pa3iuiHble
Bapuanuu JIMICTIEPCHOHHOTO aHaIN3a, THE3JI0BOH, MHOTO(aKTOPHBIH,
KOBapHallMOHHBIH W JpyTHe, KaXIblii W3 KOTOPHIX OCHOBaH Ha JIONMYIICHUSX M

MOTIPaBKax.
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Jlns mpeojioyieHHsT TPYIHOCTEH Yyd4era paclpelelieHuss U HOPMHPOBaHHS
(hopMBI pacmpesiesiCHUs CPEAd HCCIACIYyeMbIX MAaHHBIX MMPUMCHSIOTCS pas3IHyHbIC
MOAXOMBI, CpPeOH KOTOPHIX MOpP(OreOMETpHUUECKHH METOJI 3aBOEBBIBACT BCE
OOJIBIIIYIO OMYIIAPHOCTb.

OcHoBHO# crtocod m3mepeHnst @A — 3TO TECTUPOBAHNE PA3NIAIANA YACTOTHOTO
pacnpenenenust pasHoctd (R — L) wim naoGopor (L — R). ®opma pacnpeneneHus

naHaeix (R L) ™moxker OBITh pasauyHOW. ITO KOO MapaMeTpUIecKoe
pacnpezieneHre, TOAYHMHSIONIEECS HOPMAIFHOMY 3aKOHY paclpeleieHUs] 4YacToT
laycca, mubo He mapaMeTpUYeCKOe C BBICOKHMHU ITOKAa3aTeIsIMH DJKCIlecca U
ACHMMETPUU PaClpe/ICIICHHS.

HopmameHoe (mapameTpudeckoe) pachpeielicHHe YacTOT —IMOTYHHSACTCS

GdhyHKIIAA:

2
et

flx) = !
2z

rme:

f(X) — MIIOTHOCTH pacipeeneH s HePEePhIBHOM CIIy4aliHOM BEUYMHBI X;

€ — OCHOBaHHUE HAaTypaJIbHOTO JIoraprdma;

T — YUCIIO «ITHY.

MOHO BBIICIUTH Opyrue (GOPMBI pacrpeieicHus], ONU3KHEe K HOPMAITLHOMY:
JIICKpETHOE (BBIOOPKA, COCTOSIIAS M3 YHCEI, JISKAIINX B OMPEICICHHOM HHTEPBAIIC)
Y aCUMIITOTHYECKOE, T.€. HETIPEPhIBHOE.

OCOOCHHOCTBIO METO[a CBEPTKM (YHKIMHA SBISIETCS TO, YTO OH HOCHT
HEJIMHEHHBI XapakTep, MPH 3TOM HOPMHUPOBKA MPOM3BOAUTCS OIHOBPEMEHHO CO
CBepTKOil. MeTon 3apekoMeH1oBai ceds rpu paboTre ¢ HemapameTpruecKoil (popMoi
pacrpeieneHus TaHHbBIX.

®opmyna ans onpeneneHuss A 3TUM METOAOM CBOAUTCA K CIEAYIOLIEH

MCTpPHKE:
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m

P ZZ Ly xR,
FA=1- 127;’:‘ ,

s Z;(ij +R?)
y=

re:

7 — YHCII0 O0BEKTOB;

m — YHCJIO0 TIPU3HAKOB;

L; v R;j— BeNnM4YKMHA COOTBETCTBEHHO JIEBOT'O M MPABOro NMpPU3HaKa j, 00beKTa i.

[lpuBenennas gopmyina SBISETCS JOTHYECKUM IIPOJIOIDKEHUEM pacdeTa

uHTerpajbHoro unaekca @A, npemnoxenHoro B.M. 3axapoBbiM:

1 m n

Lij. - Rij
L+ R,

FA=

nxm?

=1 j=l

[Toxazatens (QaykTynpyrome acUMMETpHUH, OCHOBAHHBIA Ha BapHaIlH
Npu3HaKa (JIEBOrO M MPaBOr0) W KOPPESILMK ero 3HaueHWi, Obul pa3paboTaH B
MapuiickoM TOCyAapCTBEHHOM YyHHUBEpcHTeTe. B mpuBeneHHOH Hike Qopmyrie
(uyKTyHpyomas acCUMMETPHsI HaXOJIUTCS KaK I0oKa3aTellb KOBapHalMH-KOPPEISIHN

CVR:

CVR =V x(1-p%),

rie:

CVR — nokasarenb KOBapHalUH-KOPPEISALHH;

CV — ko>pdumueHT KOoBapHall MEXKOY BEIUYNHOW TOMOJOTHYHBIX
MPU3HAKOB,;

p — K03 GHUINECHT KOPPEISIINT MEXITY BETHIMHON TOMOJIOTHYHBIX IPU3HAKOB.

Meton ymauHo coueTaeT KO3(D(UIMEHT Bapuanuy (IMOKa3bIBACT CTCICHb

U3MCHYUBOCTU TMIpU3HAKA, O6yc.]'[0BJ'I€HHyIO BHYTPCHHUMU WM BHCHIHUMHU 110
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OTHOIICHHIO K OpraHu3My NpPUYMHAMH) M KOI(PQHUIMEHT KOPPENSIHH, KOTOPBIH
SIBJIIETCS MEPOM CTPYKTYPHOM B3aMMOCBS3U U LIEJIOCTHOCTU OpraHHU3Ma.

OtmeTuM, 49TO cylecTByeT Oojniee 20 MHICKCOB JJIS ONPEACICHUS 3HAYCHUS
®A. OnHH U3 UHIEKCOB HOPMUPYIOT BEIMUYHMHY IIPU3HAKA, IPYyTHE - pa3Mep, pa3Mmep
BbIOOpOK. Kaxkaprii momxox obiamaeT NMperMyIECTBOM B ITapaMETPUUIECKOM HITH
HEeTapaMeTPUYECKOM aHaln3e. BOJBIIMHCTBO HHAEKCOB OMEPHPYIOT K BEITHYHMHE
METPUYECKUX WM YHCIY MEPUCTUYECKHX NPU3HAKOB, XOTS HEKOTOPHIE HHIEKCHI
OCHOBaHbI Ha JAWCIepcu OTKJIOHeHus pasHoctH (R - L) mim Ha koaddunmente
KOppemsluy MeXIy OTHUMU K€ 3HadeHusMH. IlepedncieHHble METOABI Kak
WHTETPATUBHBIC, OJHAKO, HENb3s HA3BaTh MPAKTHYCCKH yIOOHBIMH  WIIH
yHHBepcambHBIMU. Kak W mpensiayniye MeToabl 2-X (DaKTOPHBIH AWCIIEPCHOHHBIA
aHanmM3, TaKXKe ONepHUpyeT K OTIHCHBHBIM Tpu3HakaMm. Kaknslii mpusHak
aHAM3UpPYeTCs Ha XapakTep pachpeneneHus: npeasapurensHo. [Ipu pabote ¢
pacTeHUsIMM MHOTUE MpPU3HAKU OKAa3bIBAIOTCA HEMPUTOAHBIMM BBUAY HaIU4us

npumeceit HA ummn AuC.

Mopgomempuueckuit (mopghozeomempuuecxkuii) memoo

Wnes sToro Merosa 3aKiIiOYaeTCsl B HCHONB30BAaHWUU Pa3IUuus KOOPAHMHAT
TOYEK JIEBBIX M TPaBbIX TOMOJOTHMYHBIX OpraHoB. [l pacTeHHH OOBIYHO
UCIIONB3YIOTCS KpaHWe TOYKM MKHMJIOK (JIGHAMAapKH), a TaKkKe TOYKU JIOOHBIX
OKOHYaHMH WM Ma3yxX JIOOHBIX J0JeH, Harpumep, y ayba mwin kieHa. JJocTOMHCTBO
METO/1a 3aKJIF0YaeTCs! B HCIOJIB30BAHUM 2-X MEPHOTO IpocTpaHcTBa. Cleq0BaTeIbHO,
(iyKTyHpyomas acuiMMETPHs OIPENEIISETCS] C YI€TOM (pOPMBI JINCTOBOH IJIACTHHBI.
[IpuknagHble  TPOrpaMMbI, WCIONB3yeMble JUIA JITHX Lesieil, B OCHOBHOM
MIPUMEHAIOTCS Ul aHanu3a (OPMbI MCKOMAEMBIX KOCTEH, APYTHX OHONIOTHYECKHX
00BEKTOB, HAPUMED, TIPECTABUTENEH Kilacca PhIO.

OnHUM M3 METONMYECKHX TMOAXOIOB sBJsieTcst Meton [IpokpycToBoro
BbIpaBHUBaHUs. [Ipy 3TOM MeTO/E TOYKH CIIpaBa M CJIEBa BBHIPABHHUBAIOTCS BOKPYT

HadaJa KOOPJIMHAT, C YYETOM 3€pKalbHO-OTpaXeHHbIX Touek (Puc.3). [ns
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MOCTPOCHHA YCPCAHCHHOIO0 MHOTOYTOJIbHMKA MCHOJIB3YIOT METOJA HAWMEHBIINX

KBa/IpaToB.

Puc.3. Orobpakenne ucxoqHOW (GUrypbl (KUpHas JUHUS) MO NpuUHUUIY [IpokpycToBOTO
BhIpaBHHUBaHUA (10 Klingenberg et al, 2002). CHauana cTpoUTCS 3epKalbHOE 0TOOpaKeHUE KaXKI0H
nonoBuHB! (ImyHKTHp). [loTOM, CTpomTcs cUMMeTpuuHas (urypa (IWITPHX-IIYHKTHP) HOBTOPHBIM
3epKalbHBIM OTpakeHHeM. DA HaxOOUTCS KAk PassIMIue MEXTY KOOPAMHATAMH METOK HUCXOJHOI
(GuUTryphl 1 KOOPIUHATAMI METOK IIOBTOPHOTO (OOIIEr0) 3¢pKaIBbHOIO OTPAXKEHHUSL.

[IperMyIecTBO TE€OMETPUYECKOTO TMOAXOJAa B TOM, YTO METKH HECYT
MH(OPMALIUIO O MPOCTPAHCTBEHHOM PACIIOJI0KEHHH TOMOJOTHYHBIX CHMMETPHYHBIX
cTpykryp. CiemoBaTenbHO, NPUHHMAIOTCS BO BHHMAaHHE YIJBI, a HE TOJBKO
JIMHEHHbIE METPUYECKHE M CUETHBIC IIPH3HAKH.

[TpenmyiiecTBO ONKMCHIBAEMOTO0 METOAA B OOJIBIIEM KOJMYECTBE CTEHEHEH
CBOOOJBI, MCHONB3YyEeMbIX IpPU IIOCTAHOBKE IBYX(aKTOpPHOrO aHaim3a (0co0b X
CTOpOHA) TI0 CpaBHEHWIO ¢ TpuBHaiIbHBEIM MeTomoM (Tab.l). Kputepuiit ®umepa,
YyBCTBUTENBHBI K YHCIy CTENEeHed CBOOOIbI, MOBBIIAET 3HAYUMOCTH YPOBHS

BEPOSITHOCTHU TIPH MPOBEPKE HYJIEBON TUIIOTE3bI.

Ta6a. 1. Crenienu cBoOOIBI CPETHETO KBaIpaTa B ABYX BHIaX AUCIEPCHOHHOTO aHAN3a, (k
- KOJIMYECTBO Iap METOK, 71 - KOJIMYECTBO 0OPa3IOB B BEIOOPKE; ¥ - KOJIUYECTBO TTOBTOPHBIX

usmepenuii, no Klingenberg et al, 2002)

KOMIIOHEHTBI ITpokpycroB TPUBHAJIbHBII
JUCIIEPCHOHHOI0 AHAIN3a  JUCIIEPCHOHHBII aHAIN3 JAMCIEPCHOHHBIH aHATH3
0co0b m-1)x(2k-4) n-1

16



CTOpOHA (2k-4) 1
0co0b X CTOpOHA m-1)x (2k-4) m-1)x1
ommnoKa N3MEpEeHUs r-1)xnx2x(2k-4) r-1)xnx2

Bosnbioe kosmmuecTBO paboOT MpOBeIEeHO 1O U3y4eHHI0 DA JTHCTOBBIX MJIACTHH
nyba, JUMBI, pSAOWHBI, KIIEHa W JPYTUX APEBECHBIX DPACTCHUH, YTO OOBACHICTCS
y10OCTBOM MHOT'OJIETHETO MOHHTOPHHTA 38 STUMH PACTEHHSIMH.

B menpmieii crenenn paboThl MpoBeAeHHI Haa m3ydeHuem DA Bs3a, ONBXW,
UBBI, OCUHBI, TYH U APYTUX APEBECHBIX BUIOB.

ITpu TectupoBaHWM CTAOWIILHOCTH Pa3BUTHS B OTBET Ha JEHUCTBHE CTpecca,
noA0Op aJeKBaTHOW Mapbl MOMYJISLIUSA-KOHTPOJIb UTpaeT OOoJIbIOe 3HAYEHHE. JTO
00CTOSATENILCTBO, KaK ¥ MOAOOP SKCIEPUMEHTAIBHOW €AMHMIBI (JEPEBO, JIUCT WIIN
MPU3HAK) U ONPENENSIOT PE3yIbTaThl CTATUCTUYECKH JOCTOBEPHOTO HabOmroneHus. B
9TOM KOHTEKCTE 3aCiIyKHBAIOT BHUMaHHS PabOTHl M0 M3y4EHHIO MHOTO(AaKTOPHOTO
BIIMSTHUS SKOJIOTHIECKUX (DAaKTOPOB Ha (PIyKTYHPYIOLIYI0 ACHMMETPHUIO PA3ITHIHBIX
BUIBI Oepes3bl, HCIONB30BAaHHE TPAHCEKThl 10 HAIPABICHHIO K HCTOYHHKY
3arpsi3HEHUS] U UCIIONb30BAaHHsl KOHTPOJIEHON TEPPUTOPUM TIPEJCTABISETCS TaKkKe

Ba’)XHbBIM B IIOCTaHOBKC Ha6J’IIOH€HI/I$I.
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3. HOCJIEJOBATEJIBHOCTD ITPOBEJIEHUS AHAJIN3A
BEJIMYUHBI ®JIYKTYUPYIOINIEM ACUMMETPUA

Oovlunvlii (HopmupyoOuwuii Memoo)

a) [IpoBepka Ha TPHUCYTCTBHE HANPABICHHOW aCHMMETPHH. DTO MEpPBBIA
aran aHanu3a. [Ipu 3ToM IpOBOAWTCS TECT HA PABEHCTBO Aucnepcui. Mcnomnb3yercs
kpurepuii @umepa (F-tect). [IpoBepsieTcss paBeHCTBO AHMCIEPCHi BYX BBIOOPOK R
(BenmumHA paBoro Npu3HaKa) U L (BennunHa J1eBoro npusHaka). B cimydae, korna F-
TECT TIOKa3blBaeT pa3IMuue B JAWCIEPCUSX, TO TPH IPOBEPKE Ha HalpaBICHHYIO
ACHMMETPHIO TTPOBOANTCS JBYX BBIOOPOUHBIN #-TECT C Pa3IMYHBIMU JHCHEPCHIMH.
Ecnm F-TecT He MOKa3pIBaeT pas3iMdhe B ANCIEPCUSAX, TO HCIIONB3YeTCS IBYX
BBIOOPOYHBIN £-TECT C OJMHAKOBBIMH jAuciiepcusimu. HA  olleHuBaeTcs 10
OTKJIOHEHHIO BEIOOPOUYHOTO cpeanero (R — L) ot Hyms.

b) IIpoBepka Ha OHMMOJANBHOCTH pacHpenesieHHs, KaK IPOSBICHUS
AQHTUCHMMETPUHU. DTOT TECT MPOBOAUTCS C TIOMOIBIO ONMUCATENLHON CTATUCTHKH 10
BesimunHe 3Kciecca. OH MOXKET BapbHUpOBATh IO BEIMYMHE OT OTPUIATENBHBIX
3HAa4YE€HHH, /IO BBICOKO MOJIOKUTENBHBIX. B mepBoM ciydae (eciu sKcuecc Yy MeHee -
2), TO TOBOPAT 00 OTKJIOHEHWH OT HOPMAIBFHOTO pacrpeneseHus BenmanH (R — L).
9T0 03HAYaeT IIPUCYTCTBUEC B BLI60pKI/I AHTUCUMMECTPHUHU, YTO BCTPEUACTCA JOBOJIBHO
penko. Eciu akcuecc 6osee 2-X, TO TOBOPAT O OOJBIIOM «BBIOPOCE» 3HAYCHUH, HO
He 00 aHTHCMMMeTpHH. BpIOpochl BeTpeuarorcsi yacto. Takas rpynma JIMCTbEB
MOKa3bIBAIOT JIMOO BBICOKYI0 MOP(OIIOTHYECKYIO T€TEpPOTreHHOCTb, JIM0O IMOKa3bIBaeT
HEIOCTaTOYHO OHOPOIHBIE JIMCTOBBIE IUTACTHHBI, ACHMMETPHYHbIC, C HEIIPABIIILHON
(hopMOii MITH CIUIIKOM Pa3IHYAOLINECS MO Pa3Mepy.

c) Bri0opku o npusHakam, cogepxaniie HA 160 AHC, 1100 ¢ BEICOKUM
IKCIIECCOM HE MCIONB3YIOT MPH MoAcYeTe BennunHbl DA.

d) Takum oOpa3om, OTceMBalOTCS BHIOOPKM IO  IpU3HAKaM, C
BBICOKMM/HM3KMM 3HAa4E€HHSMH OKCIlecCa W C HalpaBJICHHOH acCHUMMETpHEH.
OcTaroTcsi BRIOOPKH ¢ HOPMaJbHBIM paclpenesieHneM 3HadeHus (R — L), KOTopble u

UCIIOJB3YIOTCS IS pacyeTa BeauunHsl uaaexca ®A = | R — L)/ (R+ L).
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Ilpumep c o6vacuenuem

JIyist pOBEpKH THIIOTE3bI O PaBEHCTBE HYJIIO MCIONB3YIOT mporpammy Excel.
ChHauasia TpoBepseTcs paBEHCTBO JAWCIEpCcHil ABYX BbIOOpok. Hcmomb3yercs
kpurepuii @umepa. [IpoBepsieTcs Tumore3a 0 TOM, 9TO 3TH BEIOOPKH 110 AUCIIEPCHHI
coBIaaioT (BHIOPaHbl U3 OJHOW reHepalibHOM COBOKyHHOCTH). B mporpamme Excel
NpeyCMOTPEH [BYX BBIOOPOYHBINA F-TeCcT i Aucrepcuil. TO M eCTh TecT Ha
npoBepKy aucnepcuil. OMNIMK: CEpBUC, aHAIN3 JAaHHBIX, 2-X BBIOOPOYHBIN F- TecT
Jutst nucriepcun. I1akeT aHamu3 TaHHBIX yCTaHABIMBAETCs B ONMIMK: apameTpsl Excel
— HazgcTpoiikn — nakeT aHanmm3a — OK. MosxHo mons3oBathes GyHKIuEH @ TecT BO
BKJIaJIKEe «(PYHKIIAN.

Ecmm MBI yKaspiBaeM, 9TO CXOJACTBA-pa3iIHYMsl JOCTOBEPHBI (CTATHCTHYCCKH
3HaYMMBI) Ha 5%-M ypOBHE 3HaYHMMOCTH, TO 3TO O3HAYAET, YTO BEPOSITHOCTH TOTO,
YTO OHU HEJOCTOBEpHBI, cocTaBisieT 0.05 (a moBepurenbHast BepoaTHOCTh 0.95 = 1 —
0.05).

Hanpumep, nmpu u3y4eHnn cTabMIIbEHOCTH Pa3BUTHS TTOJTy9YEHBI IBE BEIOOPKH U3
TeHEepalbHOH COBOKYITHOCTH. BBIOOpKa COCTOMT M3 TPOMEPOB TOMOJOTHYHOTO
OmnaTepaqbHOTO MpHU3HAKa — pa3Mepa MpaBOd CTOPOHBI JIHCTa M JIEBOM CTOPOHBI.
YUT0OBI UCTIONB30BaTh 3TH BEIOOPKH IS JANBHEHINETO aHaIn3a HaJ0 YOSIUThCS, UTO
MEXJy HUMH HET CepbE3HbIX OTauuuil. TOabKO TOTIAa 3T JaHHBIE MOXKHO
UCIIONIb30BaTh JUIsl ONIPEAEIeHNs cTaOMIBHOCTH pa3innyuusi. B mpoTuBHOM citydae npu
CYLIECTBEHHOM TMIPEBBIICHUM pa3Mepa OIHOM CTOPOHBI IIACTHUHBI HajA JAPYroi
TOBOPSAT O MPUCYTCTBUU HANPaBIEHHOW aCUMMETPHUM, KOTOpPasi HE MO3BOJISIET TOUYHO
onpenenuts BenuuuHy DA. PaccMoTpuM [Ba psaa 3HaUY€HUN, MOJYYEHHBIX HpPU
M3MEpPEHUH JIEBOM U IPABOW CTOPOHBI JINCTOBOM IUIACTUHBL:

Tab6.1. 2 . 3HaueHus U3MEPEHUIl JIeBOil U MPaBoil CTOPOH JKMCTOBOM iacTusbl (100
00pasioB)

LR
2,508 2,505
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2,278
2,609
2,758
2,446
2,487
2,600
3,096
2,145

2,398

2,449
2,639
2,623
2,778
2,297
2,657
2,943
2,115

2,669

Ectp mm pas3jmung MExKAy I3THUMH 3HaueHUsAMU? UTOOLI OTBETHTH Ha 3TOT

BOIIPOC CHayaja IMpOBEPSIETCS] paBEHCTBO JHCIepCHi IBYX BBIOOpOK. Mcrmonb3yerces

kpurepmii @umepa: Excel: cepsuc: aHanm3 maHHBIX: JBYX BBIOOPOUHBIA F-TECT IUIS

mucnepcud. [IpoBepsieTcst rumoTe3a O TOM, YTO OTH BBIOOPKH IO JUCIIEPCUU

COBMAAOT (BBIOpAHBI 3 OAHON reHEePaIbHON COBOKYITHOCTH).

Ta6.1. 3. /IByx BBIOOpOUHBIH F-TeCT 1isi TUCTIEPCUI

llepemennas 1

Ilepemennas R

Cpennee 2,532
Hucnepcust 0,069
Hab6mronenus 100
df 9

F 1,224
P(F<=f) onHocTroponHee 0,384
F KPUTHYECKOE

0JTHOCTOpPOHHEE 3,179

2,567
0,056
100
9

CornacHo kputeputo Dumiepa 3HaueHHe F, HalICHHOE 3KCIIEPUMEHTAIBHO,

MeHble 3HaueHust F xkputnueckoro (1.22 < 3.17), npu ypoBHe 3HauumMocTH p > 0.05.

OT0 3HAYUT, 4YTO YaCTHOC, IMOJYYCHHOC IMpH ACJICHUN OoJIbLIEH JUCIICPCUU Ha
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MEHBIIIYIO HE MPEBHIIIaeT TA0JIMYHOE 3HAUSHUE TIPH JAHHOM KOJIMYECTBE N3MEPEHHH.
FOBOpS{ MAaTEMAaTU4YCCKUM SA3BIKOM, IIPUHUMACTCA HYJIEBasg T'HIIOTE3a 06 OTCYTCTBHUU
pasnuuus B JUCHEpCHAX Mexay JAByMs BblOopkamu. IIpoBepsiemast rumoresa
OTKJIOHEHa OBITh HE MOXKET IPH YpOBHE 3HauMMOcTH 95%. BeposTHOCTH COOBITHS,
MOATBEPXKIAIOMIETO HyNeByto runoresy H, 6onee 95% . B nanHOM cirydae p paBHO
0.384 (38.4%). DTO TOBOPHUT O TOM, YTO BEPOSITHOCTH OIIMOOYHON TUTIOTE3BI (O TOM,
YTO AMCIEPCUH HE paBHEI) Oonbmie 5%. Eciu 651 P Obu1o Menee 0,05, To TOBOPHIIOCH
Ob1 0 wMeHee ueM 5%-0i BEpOSTHOCTH TPUHATUS HYJIEBOH THIOTE3bl H,
CJICIOBATENIBHO, O pa3iuuuu B Jucnepcusix. I[lpm srom F  mpeBbimano Obl
KPUTHUYECKOE TAOIMYHOE 3HAUCHHE.

Crenyiomuii mar cTaTHCTHYECKOH 00pabOTKM — 3TO MOCTAHOBKA aHAIM3a Ha
CpaBHEHHUE JIByX BBIOOPOK MO UX CPEAHHMM 3HAueHHsM. [IpH 3TOM HCIHOJIB3YeTCs
JIBYX BBIOOPOUHBIH f-TECT C NBYMs OJIMHAKOBBIMH JucrepcusiMu. B ciydae ecnu F-
TECT MoKa3an Obl pa3In4yue B AUCIEPCUSIX, TO IPOBOAMICS ObI IByX BHIOOPOYHBIN # —
TCCT C pa3jIMYHBIMU JAUCIICPCUAMMU.

PaccmoTpuM pe3ynbpTaThl 3TOro TecTa:

Tab6.1. 4. [IByx BBIOOPOUYHBIII #-TECT C OJJMTHAKOBBIMHU JANCIIEPCHUIMH

Ilepemennas 1 Ilepemennasn 2
Cpennee 2,532 2,567
Jucnepcust 0,069 0,056
Hab6monenus 100 100
OObeanHEeHHAs! TUCIEPCHst 0,063
I'unoTeTnyeckas pa3HOCTb CPETHUX 0
df 18
t-cratucTuka -0,312
P(T<=t) omHOCTOpOHHEE 0,379
t KPUTHYECKOE OJHOCTOPOHHEE 1,734
P(T<=t) nByxcTopoHHee 0,758
{ KpUTHYECKOE JIByXCTOPOHHEE 2,101

Crpoka "P(T<= t) aByxcropoHHee" cOOOIIAET O TOM, YTO BEPOSTHOCTH
peanmuzanu HyJleBoi runorte3sl H, Bemmka: p = 0.379 , uyto Oombine ypoBHA
3naunmoctu 0.05 (p > 0.05). ['oBopsT, 4TO pa3yiuuus MKy BEIOOPKaMH Clly4aiiHbIe

(memocroBepusie). HanmpumMep, apyrast BEIOOpKa MOYKET BHOBB HE TIOKA3aTh Pa3IHIHiA.
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Crtpoka "P(T<=t) omHOCTOpOHHEee" WCHOJB3YETCsI, KOTJa IOJNydaroT JBE
BBIOOPKH OT OJIHOTO HMCTOYHHKA, HAIPUMEpP, NPU MMOBTOPHOM H3MEPEHUH OJHOHM U
TOM K€ MOJIOBUHBI JINCTOBOH IJIACTUHEI.

Urak, naHHBIC BBIOOPKHM MOTYT OBITH HCIONB30BAaHBI JUIA JANBHEHIIEro
aHanmu3a. [lomoOHast OlleHKa CBOMCTB BBIOOPOK TPOBOJMTCS B MCCICJOBAHHSAX HAJl
ApyrumMunu OpraHnmu3MamMu: 3€MHOBOJHBIMH, PEOTUITAAMU, MIJICKOITUTAOIIIUMHU,

HAaCCKOMBIMH, IITULIAMH.

Koppenayuonuwuit ananuz

KoppensmmonHplii  aHanm3 TOKa3bIBACT CBSI3b MOKAY  H3ydacMBIMH
npuszHakamMu. OH Takke mpeacraBieH B mnakere "AHanu3 naHHbX". [IpuBeaém
MpUMEp KOPPEIBIIIHOHHOTO aHalnm3a MEXAy Kod(QQHIHEeHTaMH CTaOMIbHOCTH

passutus i 10 gucTheB Oepe3bl MOBUCIION M0 MIECTH MPU3HAKAM.

Taba. 5. [lecsits nucTbeB ¢ ko3 dunuentamu (uuaexcamu) OA 1Mo KaxaoMy U3 MeCTu

MIPU3HAKOB
npuzHak Ne

ucT Ne 1 2 3 4 5 6
1 0,047 0,007 0,124 0,112 0,000 0,058
2 0,006 0,047 0,014 0,076 0,012 0,031
3 0,137 0,008 0,214 0,135 0,012 0,101
4 0,018 0,041 0,114 0,019 0,013 0,041
5 0,003 0,023 0,000 0,113 0,047 0,037
6 0,128 0,033 0,224 0,164 0,043 0,118
7 0,051 0,005 0,045 0,024 0,000 0,025
8 0,006 0,021 0,060 0,000 0,013 0,020
9 0,010 0,016 0,134 0,009 0,038 0,041
10 0,033 0,023 0,104 0,000 0,039 0,040

3areM cTpouTcs TabmuIa 3HaUYeHWH KOID(OUIIUEHTOB KOPPEISIHH (CM.
TabI.6):

Tabu. 6. 3HaueHHs KOIQDHINEHTOB KOPPEIALUH

TpU3HAK 1 2 3 4 5 6

1 1 -0,282 0,822 0,665 -0,020 0,912
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2 0,282 1 0,191 -0,021 0,259 -0,066
3 0,822 -0,191 1 0,415 0,114 0,868
4 0,665 -0,021 0,415 1 0,131 0,787
5 -0,020 0,259 0,114 0,131 1 0,229
6 0,912 -0,066 0,868 0,787 0,229 1

Bblmensiem SKMpHBIM IIPUPTOM T€ NPHU3HAKU, KOTOpbIe [ar0T KoddduimeHt
Koppensiuu Oosee wiu paBHo (0.7. DTO MOKa3aTeNH CHIBHOW KOPPEIAIHOHHON
CBs3W. Y TEPBOTO W MIECTOTO NPU3HAKAa HAUOOJBIIEEe KOJMYECTBO KOA(PPHUIMECHTOB
MOKA3BIBAIOIINX BBICOKYIO KOPPENAIMOHHYIO CBs3b ¢ BemuumHamu DA npyrux
MpHU3HAKOB. B manpHelelr pabote MBI HCHIONIB3YeM KO3(D(OHUITEHTHI BTOPOTO-IIATOTO

MPU3HAKOB.

3agepuwiaiowaa npoeepKka CMAmMUCMUYLecKoll 3HAYUMOCHU HATLOEHHBIX PA3AUYUI

Ilocne »Toro mpoBoaaT cpaBHeHue mnokazatens @OA Tepputopuii 1o ¢
KPHUTEPHUIO. AHAJM3 MPOBOJST aHAJOIMYHO TOMY, KaK CKa3zaHo BbIe. [IpoBepsiercs
HyJIeBasi THIIOTE3a 00 OTCYTCTBHH Pa3NIU4uil MEXIy BbIOOpKaMu. JlemaeTcst BRIBOI O
CYIIECTBEHHOM OTJIMYAHA OJHOH TEPPUTOPUH OT JPYrol 1O  HHAEKCY
(k03 dpuIIeHTy) CTAOMIFHOCTH Pa3BUTHSL.

ITocne momyueHuss JaHHBIX O CTAaOWIBHOCTH pa3BUTHs B Oamiax wux
HAKJIJBIBAIOT HAa KapTy Tropojia, paiona, oomactu. [IpoBoaAT HHTErpANBHBIA aHAIIN3,
MO0 KOTOpPOMY BBISICHSeTCS HamOojee HeOiarononyyHele paioHbl. Crenyrommm
9TaIlOM IPOBOAMTCS HAJIOKEHHE Ha KapTy JaHHBIX 10 XUMHYECKOMY 3arpsi3HEHHIO
MOYB, BOJBI, arMocepHOro Bo3ayxa. I[IpOBOIWTCS WHTETPUPOBAHHBIA aHATH3
(mampumMep, MHOTO(AKTOPHBIN AUCIIEPCHOHHBIN aHanmmu3). B koHIe paboThl gemaercs
BBIBOJ] O: a) (paKTOpax MPsSMO BIHUSIONIMX Ha 3I0POBbE CpelIbl peruoHa (panoHa,
obnactu), 0) HambOoyiee HEONATrOMONYYHBIX paiioHaxX. JlaroTcs peKOMEHIAIMH B
a/IMUHUCTPATUBHBIE OPTaHbI [UIsl MTOIAEPKaHUS U BOCCTaHOBJICHHS 37I0POBbS CPEJIBI.

IMon xadecTBOM cpeasl IIOHUMAETCS €€ COCTOSHHE, HEeoOXOoIuMoe s
obecrieueHUs 3[0pOBBS YeJIOBEKa W JPYTUX BHUAOB KHUBBIX cymlecTB. CTemeHb

OTKJIOHCHUA CPEABI OT HOPMBI OIIPEACIIACTCA 1O COCTOSHUIO HACCIAIOIUX €€ JKUBBIX
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OpPraHU3MOB, KOTOPOE, B CBOK O4Yepelb, ONPEHENAETCd IO HapyIIEHUIO
CTaOMJIBHOCTH pa3BUTHUSI HamOoJsiee MaccOBbIX (()OHOBBIX) BHIIOB U OLIEHUBAETCS 110

MATHOAUILHOM IIKAJIE:

Tabu. 7. [IaTubanbHas OlleHKa Ka4eCTBa CPEebl

CTaOWIbHOCTD Pa3BUTHS B KagecTBo cpensr
Oayrax
1-p1i1 Gamn Yc10BHO HOpMaIbHOE
2-0ii 6aT HauanbHble (He3HAYUTEIbHBIE) OTKIOHEHHS OT HOPMBI
3-mii 6ai CpenHuii ypoBeHb OTKJIOHEHHUIT OT HOPMBI
A-p1it 6aT CyniecTBeHHbIe (3HAYUTEIbHBIE) OTKIIOHEHHS OT HOPMBI
S5-Il O Kputngeckoe cocrosiaue

CraOWIPHOCTD pa3BUTHSl KaK CIOCOOHOCTh OpraHM3Ma K HOPMAaIEHOMY
pa3BuTHIO (0€3 HapyIIEHWA W OMMOOK) SBISETCS YyBCTBUTEIBHBIM WHANKATOPOM
COCTOSIHHS IPHPOJHBIX MOIYISALMN U IO3BOJSAET OLEHUBATH CYMMAapHYIO BEJIUYHHY
AHTPOTIOTeHHOW Harpy3ku. HanGosiee mpoOCTBIM ¥ JOCTYNHBIM JUIS HIMPOKOTO
UCIIONIb30BaHMsI CIIOCOOOM OLCHKU CTaOMJIBHOCTH Pa3BUTHS SIBJIAETCS OIpEesICHue
BEJIMUMHBI  (IIYKTYMPYIOILIEH acuMMETpUH OmiiaTepaibHBIX  MOP(HOJIOTHUECKHX
npru3HakoB. OHa MpeAcTaBisieT COOOW OTKIOHEHHWS OT CTpOrod OwiaTepaibHON
CUMMETPHH BCJICACTBHE HECOBEPIIEHCTBA OHTOTCHETHYECKHX IIPOLECCOB |
MIPOSIBIISICTCSl B HE3HAYUTENBHBIX HEHAIPABICHHBIX Pa3IMYMAX MEXKIY CTOPOHAMH (B
npenenax HOpMbI peakuy opranusMa). [lomydaemas HHTerpabHas OLlEHKa KauecTBa
Cpeibl SABJSIETCS OTBETOM Ha BONPOC O pEakUUHM JKUBOTO OpraHu3Ma Ha

HCGJ’IaI‘OHpI/IHTHOC BO3H€ﬁCTBH€, KOTOPOC MMECJIO MECTO B IIEPUO €TI0 pa3BUTHUS.
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4. ONPEJEJEHUE ®A MOP®OITEOMETPHYECKUM
METOAOM

Mopdoreomerpudeckiii aHanu3 InpennonaraeT TpaHchoOpMaIMio (OPMEI
AUCTOBOH IUIACTMHEL, W JANbHEHIIMH CTATHCTHYECKHil AaHAIU3 [POTEKAeT C
HCTIONb30BAHMEM JaHHBIX EBKMHI0BOTO IpocTpaHCTBa B JABYX MepHOIH cucTeMe
KoopjauHAaT. MaremaTndecku EBKINZOBO NIpPOCTPaHCTBO — 3TO NPOCTPAHCTBO, B
KOTOPOM DPACCTOSHHE MEKY ABYMS TOUKAMH PABHSAETCS KBAJAPATHOMY KODHIO H3
CYMMBEI KBa/IPaTOB PA3HOCTEIl KOOPMHAT ITHX TOYEK.

Jst onpenenenus suavenuss @A pribopku nenonssyiores Touku IIpoxkpycrosa
paccrosuus, RD, RC (Puc.4). Huorpa ucnonssyior xopuosoe paccrosinue (RB).
@akTHuecKu (UIYKTyHPYIOIAs ACHMMMETPHS YHCICHHO pPaBHA PAa3HOCTH MEXIY
[IPaBbIMH U JIEBBIMH BEIHYWHAMH [OMOJOTMYHBEIX OHIATepaNbHBIX IPH3HAKOB.
Hexons u3 sroro mopdoreomerpuyeckas (Mopdomerpuyeckas) (Quykryupyromas
acummerpus (MI'®@A) ompenensercs pasHocter Benuuud RD, RC unu RB. B

HAIlIeM CIy4ae HCIIONb30Banuck IIpokpycTOBE AHCTaHIINH (paccTosuue RD).

Puc.4. Oﬁ’hSIUHBHHB HMPOEKIHH METOK Ha ILIOCKOCTh TAHINEHIHAIIBHOTO NPOCTPaHCTBA (ll():
Rohlf, 1999; Slice, 2001; [Tapaunos, Mukewmuna, 2002, ¢ M3MeHEeHHAMH )

RD — wuckoMmoe EBkmMIoBo paccTosHHe ansi Touku A. Touka (Merka) A u yrom p
HCMONE3YIoTed B KeHIamroBOM NpOCTPaHCTBe (BOHCAHHAA OKPYKHOCTB) JUIL OLEHKH QopM
obpasnos. Touka B - npoeknua touku A Ha I[IpokpycroBo npocrpaderBo (6onbinas nomycdepa).
ITpoKpYCTOBO NPOCTPAHCTBO HCMOMB3IYETCA I ONpeleleHus 3HadeHus ©A roMoNIOrHYHbIX TOYEK.
O6a mpocTpaHCTBA HAaXOIATCA B CHCTEME JACKAPTOBBIX KOOPIAHHAT. EBKIHIOBO NPOCTPAHCTBO
HaXOJHUTCA Ha ’l‘aHI‘GHIlHI—lJII-.H()ﬁ TNTOCKOCTH. TﬂHl‘eHllHﬂJIhHﬂﬂ NPOCTPAHCTBO JICKHT Ha INIOCKOCTH
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no kacarenbHOi K IIpokpycroBomy mpoctpaHcTBy. JIro6as Touka IIpokpycToBa MpOCTpaHCTBa
MOXeET OBITh OTOOpakeHa Ha HelW OpPTOrOHAJBHBIM IMPOCKTHpOBaHMEM (To4uka D) wmimm crepeo
npoekTupoBanueM (Touka C).

B pabore ans onpenesnenust @A monyssiuuu ucnoib3yercs nporpamma SAGE
(Symmetry and Asymmetry in Geometric Data), version 1.05 (Marquez, 2008). IIpu
TECTUPOBAHUH PaA3IN4us B (hOPME HCHONIB30BaNIaCh Pa3HOCTb MEXKY KOOpAWHATAMA
METOK YCPEOHEHHOTO KOHCEHCyca U o0pasma. OTy pa3HOCTh Ha3bIBAIOT
npokpycToBeM octaTkoM (Procrustes residual). Jms Kaxmoil METKH BO3MOXHO
ompeneniate cobctBeHHyl0 DA, Tak Ha3bIBaEMyI0 OTHOCHTENBHYIO Ae(opMariio
(relative warps). IlpokpycToB aucnepcHoHHBIH aHanu3 B mporpamme SAGE
npefycMaTpuBaeT OT cTa M Oojee WTepauuid s HaxoXIeHus 3HadeHus DA
MOMyJSIIMK ¥ TIpH  HaxoxkaeHHun PA  OTHenbHO UIsI KaXKAOW Tapel  METOK
(MynbTHBapaTHBHBIH  HMCHEpCHOHHBIN  aHaimm3, MANOVA). B mporpamme
MPEIyCMOTPCHO HAXOXKACHUE MPUHIUIHATHHEIX KOMIOHEHTOB KOBapHAIIMOHHBIX
MAaTpHI] IT0 KXKA0H U3 map METOK, a TakKe padoTa coO CYSTHBIMU IPHU3HAKAMH.

Jl1sl OLIEHKH cTaTUCTUYECKOW 3HauuMOCTH B IIpoKpycTOBOM AMCIIEPCMOHHOM
aHaJM3e MCIOoNb3yeTcs: 0000meHHbIit F-kpurepuit 'ynonna (ocHoBaH Ha aHanmse

[poxpycroBeix paccrosuuii)(Goodall, 1991; Dryden, Mardia, 1998).
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Puc.5. JIcTOBLIE IITACTHHEL C METKAMH
CieBa: rOMOJOrHYHBIE TOYKM (MeTKHM) Ha IMCTOBOH nnactuHe Berula pendula Roth.,
Quercus robur, Tilia cordata u Acer platanoides. CripaBa: ckpHHIIOTE! nporpaMMel TPSDig: MeTkH
HOCTE OTPAKEHHA, IPO3PATHEIE TOYKH — TOKH KOHCEHCYCa; ab - 0Ch aCHMMETPHH.

B ocnose padorsl cemeiictsa nporpaMm TPS JexuT IPUHUKI BRIPABHUBAHUS

KOOpPAHMHAT BCEX TOMEK, KOTOPBIC HHTECPECYHOT IOJIL30BATECII. ,[[JI}I HaHECCHH METOK
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HauOosee MpOCToi U yAoOHOW mporpammoii siBisiercst mporpamma TPSdig, 2004, J.
Rohlf, Version: 1.46. OHa 1o3BOJSET KCIIOJIL30BATh MACIITA0, COXPAHSITH JIaHHbIC
KoopauHaT MeTok B (aimax ¢opmara TPS. Kaxkpmas nucroBas muiacTuHa
oun(poBHIBaeTCS ABa pa3a, U JaHHBIC COXPAHSIOTCS B OTACIBHBIX (aiiax.

[Iporpamma TPS mo3BomnsieT HAXOAUTH OTHOCHTENBHBIE [IPOKPYCTOBEI OCTaTKH
KQKIOW MCXOIHOM TOUKH KaK JAMCIEPCUI0 KOOPAMHAT 3TOM TOYKHU U €€ MPOEKLUHU Ha
[IpokpycTOBOM IIPOCTPAHCTBE.

BEIMOTHSAIOTCS ClEAYOIIE AITOPUTMBI PaOOTHI C ITPOTPAMMOIL:

a) noaroroBka TPS ¢aiinos u3 daitnos popmara JPEG B ceTke xoopanHar B 2-
X MEPHOM IIPOCTPAHCTBE MyTEM AWTUTAIHM3ALUHN TOMOJIOTHYHBIX TOUEK B JIBYX-TPEX
KpaTHOH MOBTOPHOCTHU.

06) oOpaborka moxyueHHBIX (aioB mporpammorr TPSUtil. ®Paitmer TPS
OOBEAMHSIOTCS TONApHO Kak [MOBTOPHOCTH. 3areM OObeIUHEHHbIH  (aiin
3arpysxaetcs B nporpaMmmy SAGE.

ITaker mporpamm TPS mnpenycmaTpuBaeT pas3iuuHbIe JApPYrHe BapHaHTEHI
00paboTKN JaHHBIX, KOTOPBIE MOXKHO PaccMaTpUBaTh KaK aJbTePHATUBHBIE CIIOCOOBI
Haxok1eHus BennunHbl DA map METOK, JTMCTOBOHN IIACTHHBI WM BCEH IMOITYJISIIINH.
OpHako 3TH cOCOOBI Oolee ATUTENBHBI M CBOAATCS K YCPETHEHHIO IMOIydaeMbIX
3HAUYEHUH Pa3InYUil TOMOJIOIMUYHBIX XapaKTEPUCTUK, HAIPUMED, TUCTIEPCU.

Juns ompenenenust HA ucnonb3yercsi, kak U B 2-X (pakTOpHOU CMelIaHHOMN
MOJIETIM JAMCIIEPCUOHHOTO aHajliu3a, IPOM3BENICHWE CPEJHUX KBaapaToB (akTopa
«CTOPOHAY.

ITpn mocranoBke IIpokpycTOBa HIHCIIEPCHOHHOTO AaHANIN3a HCIIOIb3YETCs
MEepMYTAalMOHHBIN TecT, ¢ yucioM urepauuii 100-1000. M3navansHO pacnpeneneHue
3HAYEHUH TIPOKPYCTOBBIX PpACCTOSHHN OIIGHUBAETCS KaK COOTBETCTBYIOILEE
HopMansHOMY pactpeneneruio (IIutrnkos,2010).

Ilocne moOCTaHOBKM TecTa OLIEHMBAETCS CTAaTHUCTUYeCKas 3HauuMocTh. Kax

ImpaBuJo, HepMyTaIlI/IOHHHﬁ TECT IMOKa3bIBACT CTATUCTUYCCKYIO 3HAYUMOCTL JId

28



npousseneHus MS;s, naorna (B 10%-ax) nposiBisieTcsa 3HaunMoe 3HaueHne MSg 4To
O3Ha4yaeT MPUCYTCTBHE HAPABICHHON aCHUMMETPHH.

Ilockonbky aHTHCHUMMETpUS O3HAyaeT OTKIOHEHHE OT HOPMAalbHOTO
pacripeiesieHus, OTCYTCTBHE 3TOTO BHJAa aCHMMETPUH II0/Ipa3yMEBaeT HaIW4ne
HOPMAJIFHOTO paclpeAesieHUs B Ha4aJbHBIX BEIOOpKax (0e3 3ampeebHbIX 3HAYCHUH
BbIOpOCOB). Omnpe/esieHne aHTUCUMMETPUHU CBOJMTCS K OMPEACICHUIO COOTBETCTBHS
(dopmbl 00pasia (BbIOOpKH M3 HOMyJsiiuK) ¢ (OpMOil KOHCEHCyca — yCpeAHEHHOU
OunarepaibHO cuUMMeTpu4HOW ¢urypsl. B orcyrcrBum pazmuuust (p < 0.05)
NpUHAMAETCsl THIore3a 00 OTCYTCTBMM aHTHCUMMETpHHM B oOpasue. Ilpum stom
BeimonHsiercst F-tect I'ynomna (Goodall's F-test). Onucannas kpurepraibHast OLEHKa
MOXET CITyXXHTb JJIsl ONIPE/ICIICHHS pa3sInuiii B opMe, XOTs Takas 3ajada He BCerna

BXOJIHT B IIeTTb paOOTEHI.
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5. IPAKTHYECKHUE PEKOMEHJALIUU

[IpoBeneHue OLEHKM KadyecTBa CPEAbl, €e OJIarONMpUsATHOCTH JUIs 4YelOBeKa
HEOOXOMMO JJIsl ONpENENICHHUsT COCTOSIHUSI IPHPOAHBIX PECYypcoB, pa3paboTKu
CTpaTeruyl palUOHAJIBHOTO WCIIONB30BAHMUS PETHOHA, OIPEAEICHHUS MpPEAeIbHO
JOIMYCTUMBIX HAarpy3ok IJIsi JII0OOTO PEruoHa, BBIIBICHUS 30H 3KOJIOTHYECKOTO
Oenctust, mpu mpoBeaeHun padbor mo OBOC, mpoeKkTHpoBaHWH, CTPOUTEIBCTBE,
PEKOHCTPYKI[MH ¥ TepenpoGUIMpOBaHU NPEANPHITAN, OHEHKHA 3()(HEKTHBHOCTH
NPUPOJOOXPAHHBIX MEPOIPUSATHH, CO3JaHMs OCO00 OXpaHSIEMBIX HPUPOTHBIX
TEepPPUTOPUIL.

JIns oleHKM KadecTBa Cpenbl HCIIONB3YIOTCA Hambojee OOBIYHBIE (POHOBBIE
BHABI PACTEHHUH M KXUBOTHBIX. IIpH OTCYTCTBMM B paiiOHE HCCIIEIOBAHUS BUJOB,
YKa3aHHBIX B IPHIIOKEHHH, BO3MOXHO HCIIOJIb30BAHHUE IPYTUX BHIOB.

KenarenapHo IIPOBOAUTH CpaBHHTeHbHLIﬁ aHaJIu3 aCUMMCETPUH Y pa3HBIX BUAOB
JKMBBIX OPTaHU3MOB TI0 OIpe/IeIeHHBIM Npu3HakaM. OJTHAKO IPU3HAKH, [TOIXOISIIIE
JUI aHaliuM3a MOTYT II0-pa3HOMY pearupoBaTh Ha HM3MEHYMBOCTh CTaOMIIBHOCTH
pa3BuUTHS, Kak B OOJIBIIYIO, TAK U B MEHBLIYIO CTOPOHY, WJIM HE pearupoBaTh BOOOIIIE,
CJIEZIOBATENIBHO, ~ MOP(OTCOMETPUYECKHMA  aHanmM3  TpeAcTaBiIsercs  Ooiee
1LIeJIECO00Pa3HBIM B CHITy CBOEIl HHTErPaTUBHOCTH.

Onpenenenne BeIWYWHBI (QIIYKTYHPYIOMEH acHMMETpUH OniIaTepaibHBIX
MOPGOJOTHYSCKUX CTPYKTYP TPH HCIOJB30BAaHUA MEPHCTHYECKOTO (CYSTHOTO)
NpU3HaKa y KaXIOW 0cOoOM MPOM3BOMUTCS IyTEM MpOCYETa YKcia ONpeAereHHBIX
CTPYKTYp cjieBa M crpaBa. [lomyismmMoHHAas ONEHKAa BBIPaKAeTCsl CpeqHei

apI/I(bMeTI/I‘leCKOﬁ pas3jining B KOJIMYECTBE T'OMOJIOTHYHBIX CTPYKTYP CJICBA U CIIpaBa.

Mecra c6opa MaTepuaia

OHCHKa IMPpOBOAUTCA Ha MOJCJIBHBIX ILIOMIAJKaxX, KOTOPLIC BI)I6I/Ipa}OTCﬂ B
3aBUCHUMOCTH OT Iefeld pabotel. s (OHOBOrO MOHHMTOPHUHTA HCIOIB3YHOTCS
HECKOJIBKO TUTOIIAJI0K B Pa3HbIX OHOTOIAX, PA3IMYHBIX [0 €CTECTBEHHBIM YCIOBHSIM.

I[J'ISI OLICHKH HOCJ'IGI[CTBI/Iﬁ AHTPONOICHHOTO BO3IL€I7[CTBPI$I IIomaaxku
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BBIOMPAIOTCSI U3 MaKCUMaJIbHO CXOIHBIX TI0 €CTECTBEHHBIM YCIIOBUSM OHOTOIIOB C
pa3HOi CTENEHBbIO aHTPONOreHHOM Harpy3KH, a TaK)Ke W3 MECT HE IO/IBEPIKEHHBIX
AQHTPOTIOTEHHOW Harpy3Ke il OIIEHKH YCIOBHOTO (OHOBOro ypoBHs. Ilpu
HEOOXOZIMMOCTH H3ydJaloTcs (aKkTOphl, BIMSIOIMIME Ha CTAOMIBHOCTH Pa3BHUTHSL.
Hanpumep, mepsieTcss OCBEMIEHHOCTh C IMOMOMIBIO JrokcomeTrpa FO-117 mmm ¢
MOMOIIIBI0 (hOTOKAMEPBI, ONPEACIACTCS XUMUICCKHI COCTAB MOYBBI, 3arPsI3HEHHOCTh

aTMocdepsl, B TOM YHUCIIE 10 OHOPa3HOOPA3HUIO JINIIAHHHUKOB.

Br10op 00bexTa

Orenka KayecTBa Cpebl MPEIoiaracT aHan3 Hanbosee 0ObIMHBIX (POHOBBIX
BU/I0B (MOJICIBHBIX 00BEKTOB) PA3HBIX I'PYII XMBOTHBIX U PACTCHUH.

Jnst XapaKTEpUCTHKH COCTOSIHUS IKOCHCTEMBI PEKOMEHIYIOTCS CIEAyoIIne
KPHUTEPUH 0TOOPA MOJIEIIBHBIX OOBEKTOB!

e BHIOOp  MpeACTaBUTENICH  pa3NMYHBIX  CHCTEMATH4YeCKUX TPy,
3aHMMAIOIIUX Pa3HOE MECTO B IKOCUCTEMAX;

e BHIOOp BHUIOB, OOBIYHBIC MHUTPALMM KOTOPBHIX HE BBIXOMAT 3a MpEINelbl
HCCIEIyeMbIX TePPUTOPHH;

e BHEIOOpP OTHOCUTENIFHO KPYIHBIX OPTaHW3MOB, KOTOPbIE B MEHBILEH CTEIEeHH
3aBUCAT OT MHKPOOHMOTONIMYECKMX  yCIOBHH B  mpenenax  HCCIeXyeMbIX
MecTOOOUTaHUH, W TPUTOIHBI JUIS XapaKTEPUCTHUKH HCCIEeIyeMON TEpPPUTOPHU B
LEeTI0M;

e BBHIOOpP (POHOBBIX BHAOB IS OOMICH XapaKTEPUCTUKH MECTOOOWTAaHHS W
BO3MOXKHOCTH cOOpa HEOOXOAMMOro Marepuajia Ha BCEX HMCCIIETYyEeMBIX YYacTKax B
TeYeHHEe OrPaHHYEHHOTO IIPOMEKYTKA BPEMEHH;

e BBIOOp OOBEKTOB ISl SKCTPAIOJISIINH ITOyYaeMbIX JaHHBIX Ha YeJOBeKa.

B cooTBercTBUM C ITUMH KPUTEPUSIMH ISl OLEHKH COCTOSIHUSI Ha3eMHBIX
9KOCHCTEM Yallle BCET0o MCIOIb3YIOTCS CIEIYIOINE BUIBL:

e JpeBecHBIC pacTeHUs - Oepe3a MOBHUCIAs, a TAKKe APYrHe BUABI Oepes,
MIPOU3paCTarOLINe Ha TeppUTOpUH Poccum;
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® MacCOBBIE BH/bI MEJKHX MJICKOIUTAIONHMX B OOJBIIMHCTBE MECTOOOUTAHUI
NPE/ICTABICHBl PBDKEH NOJEBKOW WM MalOi MBIIbIO, B YCIOBHAX C OOJIBIION
AQHTPOIIOT€HHOM HAarpy3KOH — MOJEBON MBIIIBIO.

JIyist XapaKTepUCTHKN BOAHBIX HKOCHCTEM HCIIONB3YIOTCS Hanbosiee OOBIYHBIE,
MaccOBBIE BUABI PBIO — IUIOTBA, OKYHb, JIell. 113 Kitacca 3¢ MHOBOTHBIX UCTIONB3YIOTCS
MIPYAOBas UM O3€PHAs JIATYILKA.

MuHuMaIbHOE HEOOXOIMMOE U JOCTATOYHOE KOJHYECTBO OOBEKTOB LIS
MIPOBE/ICHNUS OLIEHKU KadecTBa Cpelbl — MO OAHOMY BHUIY OT KaKJIOW HCCIIEeLyeMOH
TPYNIbI HA3eMHBIX U BOJHBIX OPraHU3MOB (PaCTeHUH, MICKOMUTAIOMUX U T. 1I.).

Jliist 3TMX 00BEKTOB OBLIM pa3paboTaHbI MIKAIBI OAJUTBHBIX OIEHOK COCTOSHUS
OpTaHHU3Ma 10 YPOBHIO CTA0MIBHOCTH Pa3BUTHS. B MpHIOKEHNN AaH CIIUCOK BUIOB 1

TMPUBEACHO ONMMCAHNE IPU3HAKOB, PEKOMEHAYEMBIX IJI IIPOBEACHUSA TaKOU OIICHKH.
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6. OTBOP ITPOB ITOJIEBOI'O MATEPHUAJIA " _
MHOAI'OTOBKA K BBIITOJIHEHUIO UCCJIIEAJOBAHUU

Pacrenus

Cbop marepuasia cieayeT MPOBOJUTH IMOCIE OCTAHOBKH POCTA JIUCTHEB (B
cpezHei nosioce HauuHas ¢ uions). Kaknas BeiOopka jo/pkHa BKirodyars B cedst 100
mucteeB (o 10 mucteeB ¢ 10 pacrenuii). JIMCThS ¢ OJHOTO pacTeHHs XpaHITCA
OTAEJIBHO, JUIi TOrO, YTOOBl B JalbHEWIIEM MOXHO OBUIO IPOAHAIN3UPOBATH
MTOJIy4YEHHbIE PEe3yNbTaThl MHANBUAYAIBHO U KaXK10H ocobn (coOpaHHBIE C OJHOTO
JepeBa JMCThS CBS3BIBAIOT 3a depewikw). Bce nucTes, coOpaHHbIE Ui OTHOU
BBIOOPKH, HEOOXOIMMO CIIOXHTh B TOJNMATWJICHOBBIH MakeT, Ty[a K€ BIOXHTh
JTUKETKY. B 3THKETKe yKa3aTb HOMEpP BBIOOPKH, MECTO cOopa (1enas MakKCHMalbHO
NOAPOOHYIO MPUBS3KY K MECTHOCTH), 1aTy cOopa.

[Tpu BEIOOpPE JIepeBHEB BaXKHO YUHUTHIBATH, BO-TIEPBBIX, YETKOCTH OIPEICICHHS
MPUHAICKHOCTH PAaCTEHHS K UCCIeIyeMoMy BHIY. [10 TaHHBIM HEKOTOPBIX aBTOPOB
Oepe3a ToOBHCIAs CIIOCOOHA CKPEIIMBATHCS C IOPYTMMH BHAAMH Oepes, oOpasys
MEXBHJOBbIE THOpPHABI, KOTOpHIE O00NamaloT MpH3HAaKaMu o0O0omx BHIOB. Bo
n30exaHne OUIMOOK CIielyeT BEIOMPATh IEPEBhs C YUETKO BHIPAKEHHBIMH ITPU3HAKAMH
Oepe3bl MOBHUCIIONW. BoO-BTOpBIX, JIMCTBS NOJDKHBI OBITH COOpaHBI C pPACTEHUMH,
HaXOJSIIMXCSI B CXOMHBIX OSKOJIOTHYECKUX YCIIOBHSX (YUUTHIBAETCS YPOBEHBb
OCBEIIEHHOCTH, YBIXHEHHS H T.I.). PekoMeHryeTcs BRIOUPATh JepeBbs, pacTyIine
Ha OTKPBITBIX y9acTKax (TOJITHAaX, OMYIIKaX), T.K. YCIOBHS 3aTCHEHHMS SIBIISIFOTCS
CTPECCOBBIMU JUIsi Oepe3bl M CYLIECTBEHHO CHIKAIOT CTaOWIBHOCTh Pa3BUTHUS
pacteHuil. B-Tperpux, mpu cOope marepuana JODKHO OBITh YYTEHO BO3pACTHOE
cocTosiHMe JepeBbeB. sl  WccCieoBaHUs  BBHIOMPAIOT — JIEpEeBbs, JOCTUTIINE
TeHEPaTHBHOTO BO3PACTHOT'O COCTOSIHUS

COop JAMCTOBBIX TUIACTUH CIIEAYET MPOBOAUTH MOCIIE OCTAHOBKU POCTA JINCTHEB
(B cpenmHelt monoce HauWHAS C HWIONA). Y Oepe3bl MOBHCION COOMPAIOT JHCTBS W3
HIDKHEH YacTH KpOHBI JiepeBa C MAaKCHMAaJbHOTO KOJIMYECTBA JOCTYIHBIX BETOK
paBHOMEpPHO BOKPYT JepeBa. Tum moOera Takke HE JOJDKEH U3MEHATHCS B CEpUU

CpaBHMBaeMbIX BBIOOPOK. JIMCTBS ciemayer coOHpaTh TOJNBKO C YKOPOYEHHBIX
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moberoB. Pazmep MuCThEB MOKEH OBITH CXOMHBIM, CPSIHHUM JUTS TaHHOTO PACTCHUS.
HOBpe)K}IeHHBIe JIMCTbhS MOT'YT 6I)ITI) HCIOJIB30BaHbI JJId aHaIn3a, €CJIN HE 3aTPOHYThI
YYACTKH, C KOTOPBIX OyIyT CHUMAThCS u3MepeHus. C pacTeHUs] COOMPAIOT HECKOIBKO
OoJpIIe JUCTHEB, YeM TpeOyercs, Ha TOT CIydaidl, €CIIM YacThb JIHCThEB H3-3a
MOBPEIK/ICHUI HE CMOXKET ObITh MCIIOJIB30BaHA ISl aHAJIN3A.

IToaroroBka u XpaHeHue maTepuana. [ HENpOAOIHKUTENBHOIO XpaHEHUS
cOOpaHHBIN MaTeprai] MOKHO XPaHHUTh B MOJMAITUICHOBOM I1aKeTe Ha HIKHEH MoJKe
XOJIOJWIIbHUKA. J[JIs [UTUTEIHOTO XpaHEeHUs Hajo 3adUKCHUpoBaTh Matepuai B 60%

PacTBOPC 3TUIIOBOIO CIIUPTA UJIN I‘ep6apI/I3I/IpOBaTI).

PpI0bI

ITpn mommKke peIO BaXKHO YUUTHIBATH, YTOOBI BBIOOPKH JOJKHBI COCTOSITH W3
ocobeil cxomHOro Bo3pacta. [IpM HM3yueHHMH B3pOCIBIX PHIO MOJYYEHHBIE OICHKH
YPOBHST (pIIYKTYUpYIOLIEH acCHMMETPUH OTPaXKalOT BO3ACHCTBUE CpeAbl HA MOMEHT
(hopMUpOBaHHUS UCCIICIOBAHHBIX MPU3HAKOB. OLICHKY CUTYAI[MH HA TEKYIHA MOMEHT
TIO3BOJIUT MOJIYYUTH aHAJIHU3 BEIOOPOK CEeroyneTok. PekomMeHyeMblit 00beM BBEIOOPKH -
20 ocobeii.

Jns ananm3a Jrydine BCEro MCIOJIB30BATH CBEKETIONMAaHHYIO PHIOY. XPaHUTh
Mmarepual ygoOHO B 3aMOpPOKEHHOM BHIEe. MoXHO (HKcHpoBaTh peIOY B 4%-M
dbopmanuae wi  70%-m stanonme. CremyerT u3beraTh MIUTEIBHOIO XpaHCHUS
Mmarepuaia, TaKk Kak MPH 3TOM BO3MOXXHO HapylleHHE 4YelIyH4aToro IOKpOBa M

HEKOTOPBIX JPYTHX CTPYKTYP.

3eMHOBOAHbIC

Jnis ananu3za cieyet Opath 0codeil 3eMHOBOAHBIX B BO3PACTE OT OJHOTO roja
W cTapuie, Tak Kak OOJBIIMHCTBO HCIOJBb3YEMbIX MOP(OJOrHYEeCKUX HPU3IHAKOB
(dhopMUpYIOTCS K 3TOMY BO3pacTy W HE TOJBEPKCHBI JaTbHEHIINM BO3PACTHBIM
HU3MCHCHUSIM. VICTIONB30BaHUE CErOJIETOK MOXET OBITh PEKOMCHIOBAHO JIMIIh IS

CpaBHCHUA C TOH Ke BO3paCTHOI>i IpyHHOﬁ, MOCKOJIbKY K 3TOMY MOMCHTY HC BCC M3
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UCCIeIyeMbIX MOP(OJIOTHYECKUX CTPYKTYP IHOCTHUTIHM Ne(PUHUTUBHOTO COCTOSHHSL.
CpaBHUBaeMble BBIOOPKH HEOOXOAMMO MOJAOUPATh U3 JKUBOTHBIX CXOJJHOTO pa3mepa.
Pexomentyemblit 00beM BEIOOPKH - 1BA/IIATh OCOOEH.

OT0BIIEHHBIX 0cO0EH PEeKOMEHIyeTCs yCHIILIATh 3upoM. Y 100Hee Beero Juis
aHalM3a WCIOJB30BATh CBEXKEMONMAaHHBI Marepuan. [Ipm HEOOXOIUMOCTH ero
MOXHO XpaHUTh B 3aMOpOXXEHHOM Buje win B 4%-m ¢opmanune wm 70%-M
3TaHoje. XpaHEHHWE B ITAHOJIE IPEANOYTHTENbHEE, TaK Kak IPH UINTEIBHOM
XpaHeHHH B (OpMaMHE, OKpacKa JIryHIeK TEMHEEeT, YTO B JallbHEHIeM Jelaer
aHaJIM3 OKPACKH HEBO3MOXHBIM. [IpaBHiIbHO (PMKCHPOBAHHBIA MaTepHal COXpaHsET

OKpPACKy U IMPU3HAKHU OCTCOJIOIMU Ha MPOTKCHUUN NCCATKOB JICT.

MiaexkonuTawuue

ITpu cOope MIIEKONMUTAIOMIMX TPH OLEHKE CUTYallMd Ha TEKYI[HMH MOMEHT,
HEOOXOIUMBI BEIOOPKU MOJIOBIX 0COOEH 3TOTrO Tojia POXKICHHS, B JPYTUX CIy4asx
JUIS aHajiM3a TMPHUTCOIHBI 0COOM pa3HOro Bo3pacTa. PexoMeHayemas BBIOOpKA -
nBaanath ocobeir. Ilpm cOope Marepuana NpPEANOYTHTEIbHEE WCIIONH30BAHHE
’KMBOJIOBOK WJIM JIOBUMX KAHABOK, T.K. JPYTHE OpPyAHsl OTJIOBA MOTYT MOBPEXKIATh
MaTepHall, 9TO 0COOEHHO HEeXEIaTeIbHO NPH MaJlO YHCICHHOCTH >KUBOTHBIX. [Ipm
WHTEPIPETAlNN PE3yNIbTAaTOB HEOOXOAWMO YYHTBHIBATH, YTO IIONyUYEHHBIC OIECHKHU
CTa6I/IJ'IBHOCTI/I pasamnﬂ 110 KpaHI/IOHOFI/I‘[eCKI/IM HpI/ISHaKaM OTpa)Ka}OT BO3)I€ﬁCTBPI€
HA MOMEHT ()OPMHPOBAHUS HCCICAOBAHHBIX IMPH3HAKOB (NIEPUOJ] MPEHATAIHLHOTO
OHTOTCHE3a W paHHHE OJTambl IMOCTHATAIBHOTO PAa3BUTHSA) U HE MOJIBEPKCHEI
JATbHEUIIUM BO3PACTHBIM U3MEHEHUSM.

[MomroToBka M XpaHeHHWe Marepuana. Martepuan n0 00pabOTKH XpaHAT B
3aMOpOKeHHOM Bue. IIpu OTCYTCTBHM TakoW BO3MOXXHOCTH Ui (PUKCAITMA MOXKHO
UCIIONIb30BaTh 3TaHoN Win (opmaiuH. [ H3ydeHHs acUMMETPHU Y MEJKHX
MJIEKOTIMTAIONIUX HCIIONB3YIOT YepernHo MaTteprall. ['0JI0Bbl OTAESAIOT OT TYIIEK U
BBIBAPUBAIOT B BOJIC. Bpems BBIBAPMBAHUSA 3aBUCHUT OT CIIOCO0a U BPEMCHHU

KOHCCPBUPOBAHUA, a4 TAKXKC BO3pacTa W BHJAA KHUBOTHOTO (,HJ'ISI MBIIICBUAHBIX
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IPBI3YHOB Topsinka S0-TW MUHYT) M B Ka)XJIOM KOHKPETHOM Clly4yae OMpeAeNseTcs
ONBITHBIM TyTeM. [lanee ymansitoT MSArkKhe TKaHU C KOCTEeW dYepena MpU MOMOLIU
IJIa3HOTO MHHIETa, MPEeNapoBAIbHBIX MIOJI, 3yOHOW IIETKH C JKECTKOH IIETHHOW M
TJIa3HOTO CKaybmesst. KauecTBO OYHMCTKH depera KOHTPOJIUPYIOT 1M0JT OMHOKYISIPOM.
KocTasiit MaTepuan He TpeOyeT 0coObIX ycimoBuid XpaHeHHs 1. OH MOXKET COXpPaHIThCS
JUIUTENbHOE Bpemsi. Marepuasl J0JDKeH ObITh CHAaOXKEH 3THKETKOW C yKa3aHHeM

MecTa U BpeMeHH cOopa MaTepualia M IIpH HeOOXOAMMOCTH JIpyroi uHpopMaIue.
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7. OIPEJEJEHUE CTABUJIBHOCTH PA3ZBUTHUSA
PACTEHUU

JpeBecHbie popMbl. [[15 3TUX PACTEHUN Ba)XXHO MUMEThb CTAHJAPTHBIE IO PasMeEpy
JIMCTOBBIE TIACTHHBIL. [llupHHA TUCTOBOI IIACTUHBI IOJDKHA OBITH paBHA:

It 6epessl moBUCHOi (Betula pendula Roth): 2.5 - 3 cM;

KJIICHA eBPONEHCKOTO (Acer platanoides): 6.5 - 8 cwm;

nmy6a ueperruaroro (Quercus robur): 3.5 - 4.5 cum;

toroust 9epHoro (Populus nigra): 2.5-3.0 cm;

yurel MenkonuctHoH (Tilia cordata Mill): 3.0 - 4.0 cum.

Bepe3a nosucnas (Betula pendula), onbxa yepHasi u cepasi

[Ipy BBHINOJHEHHH HCCICIOBAHMN BBIMOJHAIOT Cleaytoume onepaunu. s
M3MepeHus JIMCT Oepe3bl MOMEIIAIOT Mpes co00i OpIOIIHOM (BHYTpEHHEH) CTOPOHOM
BBEpX. DBpromHoW CTOpPOHOM JHMCTa HA3BIBAIOT CTOPOHY JIMCTA, OOpAaIleHHYI K
Bepxymke nobera. C KakIOro JMcCTa CHHUMAOT IIOKa3aTed MO ISITH [POMEpaM ¢

JIEBOU M MpaBoii CTOPOH JHUCTa (pHc. 6).

Puc. 6. Cxema MOp(OJOrHUECKUX MPH3HAKOB, HCIIOJIb30BAHHBIX JUIS OLECHKH CTa0MIBHOCTH
pa3BuTHs 6epe3bl noBucioi (Betula pendula)

1- urmpuHa JICBOH U npaBoﬁ IIOJIOBHHOK JIMCTA. I[II}I HU3MEPEHU JIMCT CKIIaAbIBAIOT IIOTIOJIaM, COBMEMIast
BEPXYIIKY C OCHOBAaHHEM JIMCTOBOH IIACTUHKU. IToTOM pa3rubaroT JUCT U N0 00pa3oBaBILUEHCS CKIajKe
HU3MEPACTCA PACCTOSAHUE OT I'PAaHUIIBI IIeHTpaIII)HOI;’I JKWJIKH 10 Kpas JIUCTa.

2 - INMHA )KUIIKH BTOPOTO MOPSsIJKa, BTOPOH OT OCHOBAaHUS JIUCTA.

3- PacCTOSIHUE MEXKAY OCHOBAHUAMU HepBOﬁ u BTOpOfI KWUJIOK BTOPOI'O Imopsiika.
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4 = paCCTO}lLl[dC Mf:)l{,i_l,y KOHUAMHM THX K€ JKHIOK.
5 - yros Mexny rIaBHOH KIJIKOH M BTOPOH OT OCHOBAHKA JIHMCTA JKHJIKOH BTOPOro MOpALKa.

Jnsa  uccnenoBanuit  TpedyloTcs  UMPKYIL-M3MEPUTENL, JMHEHKA U
Tpancnoprup. IlpoMepu 1 - 4 cHUMAOTCA LMPKYIEM-M3MEPHTENEM, YIOI MEXAY
JKMUAKaMU (IPH3HAK 5) M3Mepsercs TpaHcIopTHpoM. JIns 5TOre HEHTp OCHOBAHMSA
OKOILKA TPAHCIIOPTHPA COBMELIAT C TOYKOH OTBETBIEHHH BTOPOH SKHJIKH BTOPOIO
[IOPAIKA OT LIEHTPAIbHOM JXUIKK. DTa TOYKA COOTBETCTBYET BeplinuHe yria. Kpomky
OCHOBAaHHA TPAHCIIOPTHPA HAJLO COBMECTHTE C JIy4OM, MIYIIHM H3 BEpIIMHBI YIJa H
[IPOXOJALIMM YEPE3 TOUKY OTBETBICHUA TPETHEH KUIIKH BTOPOro mopianka. Bropoi
ay4, oOpa3yroliuil M3MepAeMblil Yrou, [IOAY4aloT, MCIONb3YA JAMHEHKY. JT0T nyd
HIET W3 BEPLIMHEL YIJ1a U POXOAHT II0 KACATEIbHOH K BHYTPEHHEH CTOPOHE BTOPOH
JKHMIKM BTOPOTO TIOpAAKA. Pe3ynnTaThl MCCOeNOBaHMH 3aHOCATCA B Tabmuiry (cwm.

Tabmuie 8-10).

Puc. 7. Cxema TIPH3HAKOB, HCIIONIE30BAHHEIX JJIA OLICHKH cTadIIBHOCTH PasBHTHI ,uy6a
qyepeu4aroro

s nyba yepernyaroro pazpadoTaHa ClHeLyOIas CHCTeMA IIPH3HAKOB!
1 paccTOAHUE MEXIY OKOHYAHMAMM NBEIAPHBIX 3JIEMEHTOB (LIepBOH M

BTOPOi 0hOpMAECHHOM JI0IACTH);
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2 YTOJI MEXIY PaxXUCOM U TIEPBOH JIaTepaIbHOM JKUIIKOI;
3 JUTHA KWJIKH TIEPBOH JIOTIACTH;

4 PacCTosIHUC MEKIY OCHOBAHUAMMU KUJIOK: HepBOﬁ u BTOpOﬁ.

Puc. 8. Cxema nMpu3HAKOB, HCIOJIB30BAHHAS JJISI OLCHKH CTAaOMILHOCTH Pa3BUTHS JIUITBI
MEJTKOJIUCTHOU

Jlnst oueHKH CTaOMIBHOCTH Pa3BUTHS JIMIBI MEJIKOJMCTHOW HCIIONB3YIOTCS
crenyronme npu3Haku (puc. 8): 1 — mmpHHa CepemuHBI JINCTA; 2 — PACCTOSHHE
MEXJy OCHOBAHUSMHU IIEPBOH KWUIKH HEPBOTO IMOPSIKAa M BTOPOH >KWJIKH BTOPOTO
MOpsi/iKa; 3 — PacCTOSHHE MEXIy OCHOBAHUSAMH BTOPOIl M TpeTbeill KHUIOK BTOPOTO
TopsiAKa Ha MEepBOI XKUIIKE NEPBOTo MopsAAKa; 4 — pacCTOSHUE MEXTY OCHOBAHUSIMU
MEPBOIl ¥ BTOPOI! )KUJIOK MEPBOTO MOPSAAKA; 5 — yroil MEXy LIEHTPAIbHONW U NepBOi

JKHUJIKaMH.

CocHa 00bIkHOBeHHas1 (Pinus silvestris)

YV XBOM M3MEPSAIOT OJUH NPU3HAK: pa3Inyhe MEKAy JUIMHOW JIBYX WIIl B Iape.
IIpu »TOM qrHA OAHOW XBOMHKH MPHUHUMAETCS 3a MpPaBbIM NMpH3HAK (HE3aBHCHMO
Kakoi OoJIbIIel MM MEHBINEH), a JUTMHA APYrod XBOMHKH 3a JIEBBIM mpu3Hak. [l

00c4éTa HCIIONB3YIOT TAOIHIIEI, KaK U ISl Oepe3bl TOBHUCIIOMN.
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Puc. 9. Cxema npu3HaKoOB, UCIOIB30BAaHHAS JUISl OLICHKU CTAOMIBHOCTH Pa3BUTHS KIEHA
eBponenckoro Acer platanoides

1. MakcumanbHas IMpHHA JiucTa. 2. PaccTosiHue OT BepXHel BIaJMHBI MAaKCHUMAJIbHOM JIONACTH JI0 CpeAHeH
Wik, 3. JInuHa MakcumanbeHo# jonacty. 4. lllupuxa MakcuManbHO#HM JlonacTu. 5. PaccTosiHue OT HIDKHEH
BITAJIMHBI MAKCUMAJILHOW JIOMACTH 10 CPeIHEH RUWIKU. 6. YTOI MEXAy TJIaBHOM KWIKOM (LEHTPaTbHON) 1
OCHOBHOM XHIIKOH MaKCUMaJIbHOU JIOMIACTH.

Kycrapuuku

Buabl: Oy3uHa, KpyuinHa, OOSPBINIHUK, WBA KO3bs, UBA cepeOpUCTas, WBa
ymacrasi, OpeuHa.

Omnpeznendaiorcs: pa3Mepsl NPaBOH M JIEBOM CTOPOH JIMCTOBOI ILIACTHHBI.
W3mepeHre MpOBOIST IyTEM CKIIAIBIBAHUS IUIACTHHKH TMOMOJaM (OCHOBAaHHS K
BEpIIMHE) ¥ U3MEPEHHUS MEPIICHIUKYJIISpa K CPSIHEH )KUIIKE, C TOYHOCTBIO 10 0,5MM.

Cobuparotcst JMCThs1 0fHOTO pasmepa mo 10 mrtyk ¢ 5 kycroB. OOCUéT 1O

croco0y, KaK | A7 TPaBSIHUCTBIX PAaCTCHUI.

TpaBsiHHCTBIC pACTeHUS

Buael: kneBep Mon3ydnii, KJeBep THOPHITHBIN.

W3mepseTcs [UIMHA HEHTPAIBHBIX KHIOK OOKOBBIX JMCTOYKOB CIIEBA M CIIPaBa.
MuHIMaIBHEIA pa3Mep BBIOOPKH - 251TUCTBEB C 25 pacTeHHH.

Kaxxmass BbIOOpKa cHaOXaeTcsi ITUKETKOM: mara, MecTo cbopa (mompoOHas
MpUBsI3Ka Ha MECTHOCTH). Ecim coOpaHHBIM Marepuan He MOXeT ObITh 00paboTaH
cpa3zy, TO ero MOMEeNaloT Ha HIKHIOKO MOJIKY B XOJIOJMIBHUKE (MaKCHMAIIBHBIA CPOK
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XpaHeHus - Hexenst). s IUTMTENBHOTO XpaHeHHs ucroib3yercs (ukcarop- 70%
criupt i 3% QopmanuH.

HccnenyemMpIMH BHIAMU SIBISIIOTCST MAaH)KETKa JIEKAPCTBEHHAs, MOJOPOKHHUK
OOJIBIIION, JTAHIIETOBUAHBIN, Malblid, OJYBAaHUMK JIEKApPCTBEHHBIH, MaTb-M-Mauyexa,
3eMJISIHUKA JIECHasl, YePHUKA, OPYCHUKA. AHATM3HPYEMbIi MIPU3HAK: [IUPHHA IIPaBON
Y JIEBOI CTOPOH JINCTOBOM IJIACTUHBI.

Ilpn cOGope Mmarepuana Juii OMOMHIMKALMOHHBIX HCCIIENOBAHMI CllenyeT
BBIOMpAaTh  TEPPUTOPHM,  PACIIOJIOKEHHBbIE  ONM3KO K JKWIBIM  JOMaM,
JKMBOTHOBOJTYECKUM KOMIIJIEKCAM, JETCKHM JarepsiM, BBICOKOBOJIFTHBIM JIMHHSIM
JNIEKTpoIIepeiay, Mpoe3kKuM JIoporaM (XoTs Obl K OJHOMY H3 3THUX (HaKTOPOB).
PaccTosiaue o 3THX OOBEKTOB JODKHO OBITH B mpemenax 25-50 mertpoB. Pembed
MECTHOCTH JOJDKEH OBITh OZHOPOIHBIM. HeoOXoamMmo Takke ydecTh BO3MOXKHBIE
MecTa CKIIQJMPOBaHHs YIOOpEHHH, CTOSHKM CKOTa, OCTaTKW CTPOEHMH, OBIBIINE
Joporn W T.1. Hammume 3TMX OOBEKTOB M PACCTOSIHUSI OT HUX MeECT BBIOOPOK
OTMEUaroTCsl Ha JTHKETKax (cM. HHMXke). B KkauecTBe KOHTPOJIBHBIX BBIOMpAIOTCS
TeppUTOpUHU yaaieHHble Ha paccrosHun 50-100 merpoB, HO He Oonee. Kaxnas
BEIOOpKA CHaOXKaeTcsi STHKETKOM: naTta, mecto cOopa (moapoOHas MpuBs3Ka Ha
MecTHOCTH). Ecnn coOpaHHBIf MaTepran He MOXKET OBITh 00paboTaH cpasy, TO €ro
MIOMEIIAIOT Ha HIDKHIOIO IOJIKY B XOJOAWIBHUKE (MaKCHMAaJbHBIN CPOK XpaHEHUS -
Henenst). s AMTenbHOTro XpaHeH s ucnonb3yercst Gpukcatop stanon (70%) wim 3-
X %-b1ii hopmanuH. [yt 06paboTkn coOpaHHOrO MaTepuaia HeoOOXOIMMBIL: JIMHEHKa,
UPKYJIb-u3MepuTens. OnHa BEIOOpKa 00padaThIBaeTCs OTHUM YEIIOBEKOM.

JlaHHBIE U3MEpeHUi 3aHOCATCS B TAOIHUILY:

Taou. 8. [Ipumep 3amonHeHus paboueid TaOIUIBI

Homep BbIGOpKH: [ara: Ucnonuurens:
MecTo BBIOOpKH: Bun:

Ne JI II

1.

2.

25.
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Boruuciaenus

rac

_ 2(d, -d,)
T do+d,

d,-3HaueHne MpHU3HaKa Ha JIEBOI CTOPOHE,
d,-3HaueHue MprU3HaKa Ha MPaBoi CTOPOHE,
M, -CpefiHee pa3jinule MeXAy CTOPOHAMH,
G4 © - JHCIEpCHs DA3NHUMil MEXIy CTOPOHAMH OTHOCHTEIBHO CPEIHEro
pasznuuus,

7 - 9UCIIO TIPOMEPOB (YUCICHHOCTH BBIOOPKH).
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8. PABOTA C PBIBAMM, 3EMHOBO/IHBIMHA N
MUIEKOIIUTAIOLIUMUA

Jlnst  OLeHKH YpOBHS CTaOMJIBHOCTH Da3BUTHS MPH  HXTHOJIOTHYECKHX
HCCIIEIOBAHISX HCIIONB3YETCs 6-8 JETKO YIUTHIBAEMBIX MTPU3HAKOB, TAKAX KaK YUCIIO
Jyded TapHBIX IUIABHUKOB, 4YHCIO THIYMHOK Ha TIepBOW jkabepHOH myre
(TOTIOTHUTENPHO MOYKHO YYHTHIBATh THIYMHKMA M Ha OCTAIBHBIX >KaOEpHBIX JIyrax),
YqHUCIO dYelyd B OOKOBOM NMHMM M JAp. B mnpuioxkeHMH NpuBeAeHa cHUCTeMa
MOpP(]OJIOrHYECKUX MPU3HAKOB, UCHOIb3yeMasi JUIsl OLIEHKH CTaOMIIBHOCTH Pa3BUTHUS
JIeTa W TUIOTBHIL.

VYV psma BumoB (HampuMep, y OIYKH) YYWUTBHIBAIOT KOJMYECTBO XEMHUIIOP Ha
Pa3HBIX ydYacTKaxX TOJIOBBI, a y OKyHS, KPOME TOTO, YYHUTBHIBAIOT YHUCIIO IIHIIOB
(BeIpOCTOB) Ha mpemxadbepHol Kpbimike. [lepeuran Mopdonmormuecknx MPHU3HAKOB,
UCIIOJNIb3YyEMBIX JUIS OLEHKH CTAOWJIBHOCTH DPa3BUTHSL Yy 30JI0TOrO0 U CepeOpsiHOro
Kapacsl, IIyKH, OKyHs, ObluKa-3eJeHYaKka, npuBeneHsl B [Ipunoxennu. [ns ydera
BCEX MPU3HAKOB HEOOXOANM OWHOKYIISP.

Jis  aHanm3a  cTaOMJIBHOCTM — Pa3BUTHS  3€MHOBOJHBIX — HCIIOJIB3YIOT
MEpPUCTHYECKIE TMPHU3HAKA OKPAacKH WM cKkenera (cM mpmioxenue). [Ipu pabote ¢
IPYIION €BPONEHCKUX 3eNEHbIX JITYIIeK — 03epHOi yisryikoi (Rana ridibunda),
npynoBor nsarymkoi (Rana lessonae), rubpumuoun dopmoit (Rana esculenta)
UCIIOJNIB3YIOTCS TaKHe IPU3HAKK KaK YKCIIO M0JIOC U IISITeH Ha Oepe, TOJISHH U CTOIIe,
YHCJIO MATEH Ha CIIMHE, YUCJI0 OeNbIX ISATeH Ha IUIAHTApHOHW CTOPOHE BTOPOTO,
TPETHEro M YETBEPTOTO MANBIEB 33aJHEH KOHCYHOCTH, YMCIIO MOpP Ha TUTAHTapHON
CTOpPOHE YETBEPTOro TajbIla 33JHEH KOHEYHOCTH, YUCIIO 3yOOB Ha MEXKYETIOCTHOMN
KOCTH U COIITHHUKE.

HpI/I MMPOBEACHUMN aHAIN3a CJICAYCT YUYUThIBATh PAd HIOAHCOB!

e He yuuTsiBaeTcs MenKkuil Kparl.
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e [Ipu pabore c mnpusHakamu 1-6, ObIBaeT TPYAHO OTJIMYUTH MSTHO OT
nojiocel. Ilonocolt cienyeT cuMTaTh TOT AJIEMEHT PUCYHKA, JUIMHA KOTOPOTO, MO
KpaiiHell Mepe, B J[Ba pa3a NPEBHIILIAET IUPUHY.

e [ldarHa cHOUHBL, pPACNONOKEHHBIE MEXAYy LEHTPAIbHOM JIMHUEH U
JOpCONIaTepaIbHON JKEJIe30H CIIEAyeT YJYHTHIBaTh OT OCHOBAHUSA TOJIOBBI [0
MOJIB3/IOIIHOM KOCTH, TaK KakK Jajblle€ YacTO pPaclojiaracTcsi MHOXKECTBO MEJIKHX
ISIT€H, TOYHBIH YYeT KOTOPBIX 3aTPYyAHUTEIICH.

e (Cruenyer y4uTBHIBaTH TOJBKO HauOoyiee KPYIHBbIE HOPbl Ha IUIAHTAPHOMN
MOBEPXHOCTH YETBEPTOro Hajbua. Yuceno Takux mop oObIYHO ObIBaeT HE OoJible
MSTHAAATH.

e MecTo COEOMHEHUS MEXKYEIIOCTHOM KOCTH M BEPXHEYEIIOCTHOM KOCTH
OIIPEAETINTh JOCTATOYHO JIETKO, TaK KaK COSAMHEHUE ITO MOJBIKHO.

o [lIpu nozacuere yncia 3y0OB clielyeT IOMHHUTh, YTO Y aM(pHUOHUN TIPOUCXOUT
CMeHa 3y0OB B CBSI3M C Y€M, OJHOTO MJIM HECKOJIBKMX 3yOOB MOXET HE XBaraTh,
OJTHAKO, 3TO JOBOJBHO JIETKO OMPEACIUTH 110 OOJBIIOMY PAaCCTOSHHIO MEXIY
3ybamu. Takoi pomyck B 3yOHOM psily ClIeTyeT YUUTHIBATh Kak 3y0.

Jns yaera npu3HakoB §-13 HeoOxoanMm OHHOKYIAp. Cxema MOpHOTOTHUSCKIX
MPU3HAKOB JUI TPaBSIHON JIATYIIKY (Rana temporaria) NpuBEIcHA B IPUIOKEHNH.

Vcnonp3ys mnpemnaraeMblii METOX BO3MOXKHO TPOBEJCHHE IPHKU3HEHHOU
oueHku. [Ipy 3TOM cieqyeT HCKIIOYHUTH TMPHU3HAKK OCTEOJOrHu (ocoOeHHocTen
ckenera) (mpusHaku 12, 13) u mpusnak 11 (cM npwioxkenue). [ nodydeHus
JIOCTOBEPHBIX PE3YJIbTATOB C IOMOIIBIO TAKOW CHCTEMBI NMPU3HAKOB MHUHHUMAJIbHBINA
pa3mep aHaIH3UPyeMOi BEIOOPKH CIIEAyeT YBETHIUTh 10 30 0coOei.

IMpn w3yueHMM CTaOMIBHOCTH pa3BUTHS MIIEKONUTAIONINX HCIIOIB3YIOTCS
KPAaHUOJIOTHYECKUE TPHU3HAKH, & UMEHHO YHCJIO MEIKHUX OTBEPCTHH IJIsI HEPBOB U
KPOBEHOCHBIX COCY/IOB Ha JIeBOM M IpaBod cTOopoHax depema. i ydera Bcex

IMPU3HAKOB MJICKOIIUTAIOMINX, KaK U IIPpH pa60Te C pI)I6aMI/I, HeO6XOZ[I/IM 6I/IHOKyJ'I${p.
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9. OGPABOTKA 1 O®OPMJIEHUE PE3YJIBTATOB
HUCCJEJOBAHUNA

Pacmenusa

JIns MepHBIX NMPU3HAKOB BEJIWYMHA aCUMMETPHH y PAaCTEHUH PacCUUTBIBAETCS
KaK pa3iIM4ue B IPOMEpPax CIIEBAa U CIPaBa, OTHECEHHOE K CyMMe MPOMEPOB Ha IBYX
CTOpOHaX. VHTerpaspHBIM IMOKa3aTeJIeM CTAOMIBHOCTH DPAa3BUTHA U1 KOMILUIEKCA
MEPHBIX MPHU3HAKOB SIBIISETCS CPEIHSSA BEIMUMHA OTHOCUTEIBHOTO Pa3Indus MEXIY
CTOPOHAMM Ha MpU3HaK. OTOT TIOKa3aTelb pACCUMTBIBAETCS KaK CpeJHee
apu(pMeTHYECKOe CYMMBI OTHOCHUTEIbHOW BEJIMYMHBI AaCHMMETPHU IO BCEM
NpU3HaKaM y KaXIol 0coOHM, OTHECEHHOE K YHMCIIy HCIIOJIb3yEeMBIX MPHU3HAKOB. B
tabmumax 9-10 Ha mpuMepe Oepesbl MPUBOAWTCSA PAacdeT CpedHEed OTHOCHUTEIHHOU
BEIMYUHBI ACHMMETPHH Ha MPU3HAK [UIA 5 mpoMepoB aucta y 10-tu pacTeHuil.

Tao6ua. 9. O6pasen TabauLBI 11 00paObOTKU JaHHBIX 10 OLEHKE CTA0MIBHOCTH PAa3BUTHS C
HCTIOJIb30BaHUEM MEPHBIX IPU3HAKOB (IPOMEPHI JIUCTA).

Howmep npuznaka

Ne 1 2 3 4 5
ClleBa  COpaBa  CleBa  CIOpaBa  cjleBa CIpaBa  cjeBa  CIpaBa  ClieBa  CIpaBa

1 18 20 32 33 4 4 12 12 46 50
2 20 19 33 33 3 3 14 13 50 49
3 18 18 31 31 2 3 12 11 50 46
4 18 19 30 32 2 3 10 11 49 49
5 20 20 30 33 6 3 13 14 46 53
6 12 14 22 22 4 4 11 9 39 39
7 14 12 26 25 3 3 11 11 34 40
8 13 14 25 23 3 3 10 8 39 42
9 12 14 24 25 5 5 9 9 40 32
10 14 14 25 25 4 4 9 8 32 32

1. CHavana 1151 K&XI0TO IIPOMEPEHHOTO JINCTA BEIYMCIAIOTCSI OTHOCHTEIIBHBIE
BEITMYMHBI ACHMMETPHH JUISl KaXXI0T0 MpU3HaKa. [t 3TOro Moy pasHOCTH MEXKILY
npomepamu cieBa (L) u cmpaBa (R) menmst Ha cymMMy 3THX K€ IIPOMEPOB: |L-
RI/IL+RI,

Hanpumep: JIuct Nel, mpusnak 1
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|L-RI/IL+R[= [ 18-20(/ 18+20(=2/38=0,052

[Monyuennsie BenmuuuHbI 3aHOCATCs B Tabiuiy 10 B rpadsr 2 — 6.

2. BBYMCIAIOT TOKa3aTelnb acHMMETPHHM I Kakmoro jucra. s storo
CYMMHPYIOT 3HaU€HHsI OTHOCUTEIBHBIX BEJTMINH ACUMMETPHH 110 KaXKA0MY MPU3HAKY
U JIeJIT Ha YUCII0 TIPU3HAKOB.

Hanpuwmep, mist aucra 1 (em. tabda. 9): (0,052+0,015+0+0+0,042)/5=0,022.

3. Ha nmocnemHeM »5Tane BBIYMCIAETCS HMHTETpalbHBIA  TOKa3aTellb
CTaOMJIBHOCTH Pa3BUTHUS - BEJIMYMHA CPEIHETO0 OTHOCHUTEIBHOTO PA3IMUYMS MEXKIY
CTOpPOHAMH Ha TPH3HAK. /I 3TOTO BEIYHCISIOT CPEJHIOI aphU(pMETHIECKYI0 BCEX
BEJIMYMH aCHMMETPHH JUISl KaXKIOTO JICTa. DTO 3HAUCHHUE OKPYTJIETCS 10 TPETHETO

3HaKa IocJje 3aniaTol. B HaleM ciydae nckomasi BENMUMHa paBHA:

(0,022+0,015+0,057+0,061+0,098+0,035+0,036+0,045+0,042+0,012)/10=0,042.

Taba. 10. Obpaser pacyeTa HHTEIPAITBHOIO MOKa3aTels (IIYKTyUPYIOLIEH aCHMMETpUH B
BBIOOpKE (IIPHMEp 3arOIHEHUS TaOJIULIbI)

Howmep npusnaka Bennunna
ACHMMETPUH

JIMCTa

N 1 2 3 4 5
1 0,052 0,015 0 0 0,042 0,022
2 0,026 0 0 0,037 0,010 0,015
3 0 0 0,2 0,044 0,042 0,057
4 0,027 0,032 0,2 0,048 0 0,061
5 0 0,048 0,33 0,037 0,071 0,098
6 0,077 0 0 0,1 0 0,035
7 0,077 0,019 0 0 0,081 0,036
8 0,037 0,042 0 0,111 0,037 0,045
9 0,077 0,020 0 0 0,111 0,042
10 0 0 0 0,059 0 0,012
BennunHa acCHMMETPUH B BBIOOPKE: 0,042

CrarncTrdeckasl 3HAaYNMOCTh DPa3iIWIMid MEXIy BBIOOpDKAMH MO BEIUYHHE
MHTErPaJIbHOTO  TIOKa3aTesisi CTaOWIBHOCTH  pa3BUTUS  (BEIMYMHA  CPETHETO
OTHOCHTEJIFHOTO Da3lIn4Msi MEXAY CTOPOHAMM Ha MPHU3HAK) ONpenersieTcs 1o t -
kputepuio CTbIOJICHTA.

J1J1st OLIEHKH CTETICHU BBISIBIICHHBIX OTKJIOHEHHH OT HOPMBI, X MECTa B 00IeM
JMara3oHe BO3MOXKHBIX HM3MEHEHHI ToKaszarens paspaboTaHa OayulbHasi IIKala.

I[I/IaHaZSOH 3HAYCHHH HUHTCTPAJIBHOI'O0 MOKa3aTejid aCUMMMETpPHH, COOTBGTCTByIOIHI/Iﬁ
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YCJIOBHO HOPMAaIbHOMY (DOHOBOMY COCTOSIHUIO, TPHHUMAETCS KaK IEpBbIA Oajut
(ycnoBHast Hopma). OH COOTBETCTBYET [aHHBIM, IOJYYCHHBIM B MPUPOJHBIX
MOMYJIALIUSIX TPH OTCYTCTBUM BHUIUMBIX HEOJIAronpHsTHBIX BO3ACHCTBHUHI (HapuMep,
Ha 0c000 OXpaHAEMBIX IPUPOAHBIX TEPPUTOPUSX). B 3TOM cBA3M HagO UMETH B BHIY,
YTO HA MpPAaKTUKE IPH OLEHKE KadecTBa Cpelbl B PETHOHE C IOBBILICHHON
AHTPOIOTeHHOM HArpy3Kod ()OHOBBIN YPOBEHb HAPYIICHUI B BEIOOPKE PACTCHUH MIIN
JKUBOTHBIX JJa’K€ U3 TOYKH YCIOBHOTO KOHTPOJS HE BCETAA HAXOIUTCSA B AMANa30HE
3HaYE€HWH,  COOTBETCTBYIOIIMX  MepBoMy  Oamury.  Jlmama3oH  3HAa4YCHWH,
COOTBETCTBYIOIINI KPUTHYECKOMY COCTOSIHWIO, TIPHHUMAETCS 3a IAThI Oamn. OH
COOTBETCTBYET TEM IOIYJISIIUAM, TJI€ €CTh SBHOE HEOJIAronpusATHOE BO3ACHCTBUE U
TaKkue M3MEHEHHE COCTOSHHS OpraHW3Ma, KOTOpBIC IPHUBOJIST OPraHW3M K THOEIH.
Becp nuamazoH MexIy STHMH IOPOTOBBIMH YPOBHSIMH DAHXHPYETCS B TOPSIKE

BO3pacTaHusd 3HAYCHMI TTOKa3aTelsl.

Ta6a. 11. llIkana HecTaOMIIBHOCTH Pa3BUTHS (QHTPOIIOIEHHOM HArpy3KH) B Oajuiax

HIKaia 3HAYCHHUE [TOKA3aTels YPOBEHb  CTaOWIL.
AHTPOIIOTeH GIyKTYUpyIome aCHMMETpUR pas3BuTHs
HOWM
HArpysKHu Oepesa ny6 Mna
MOBUCTIAs, KICH 4Yeperrvyarblii  MeJIKOJIUCTHAS
OCTPOJIMCTHBIN
1 <0.055 <0.065 <0.02 YCIIOBHAS HOPMA
2 0.055-0.060 0.066 —0.07 0.02 - 0.045 cimaboe
OTKJIOHEHHE OT
CTaOMIILHOTO
pa3BuTHS
3 0.060-0.065 0.071 - 0.075 0.045 - 0.065 HapylIeHne
CTaOMIILHOCTH
pasBuTHS
4 0.065-0.070 0.076 — 0.083 0.065 - 0.085 OTKJIOHCHHE B
CTaOMIBHOCTH
pa3ButHs
5 >0.07 >(.083 >(0.085 BBICOKOE
OTKJIOHEHHE B
CTaOMIILHOCTH
pa3BHUTHS
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PbIOBI, 3eMHOBOIHDBIE M MJIEKOITUTAIOIITE

JInsi  CYETHBIX TPHU3HAKOB BEIMYMHA AaCUMMETPHH Y KaXIOH o0cobOu
ONpeeNaeTcs MO Pa3IMyUI0 4YHcia CTPYKTYp cjieBa W chopaBa. MHTerpaibHbIM
MoKazarejeM CTaOMIbHOCTH Pa3BUTHA ISl KOMIUIEKCA CUCTHBIX MPHU3HAKOB SBISICTCS
CpellHﬂH qacTtoTa aCI/IMMeTpI/I‘-IHOFO HpOfIBJ’[eHHﬂ Ha l'[pI/ISHaK. 3TOT II0Ka3aTeJib
paccuuThIBaeTCs Kak cpejiHee apu(pMEeTHUECKOe YKCIa aCHMMETPUYHBIX TPU3HAKOB Y
KaXJI0M 0COOM, OTHECEHHOE K YHCITy HMCIOJb3yeMbIX MPU3HAKOB. B 3TOM ciy4ae He
VUUTBHIBACTCS BCIUYMHA pPAa3HYUs MCXKIY CTOPOHAMH, a JHIIb caM  (akT
ACIMMETpPHUH. 3a CUET 3TOTO YCTPaHSACTCS BO3MOXKHOE BIMSHHUE OTHCIHHBIX CHIBHO
OTKIIOHSIOIIMXCS. BapuaHTOB. B Tabmurme 12 maH mpuMep pacdera CpeiHeH JacTOTHI

ACHMMETPUYHOTO TIPOSBIICHUS ISl 6 CUSTHBIX Ipu3HaKoB y 10 ocobeit.

Taba. 12. O6paser TabauIb! 4151 00paOOTKH JAaHHBIX MO OLEHKE CTA0MIBHOCTH Pa3BUTHS C
HCTIOJIb30BAHMEM CUCTHBIX MPU3HAKOB

Howmep npuznaka Iloka3arenn
N ocobu 1 2 3 4 5 6 A* A/n
I I oI oI oI o o
1 1-0 0-1 1-1 -1 2-2 1-1 2 0,33
2 2-1 1-0 1-3 -1 3-2 0-1 5 0,83
3 1-2 1-1 2-2 1-1 2-1 1-1 2 0,33
4 1-1 1-1 2-4 1-1 2-3 1-1 2 0,33
5 1-1 1-1 1-1 1-1 1- 1-0 1 0,17
6 1-1 1-1 1-3  0-1 1-1 0-1 3 0,50
7 1-1 1-1 1-2 1-2 1-1 0-1 3 0,50
8 1-0 0-0 3-2 1-1 0-0 1-1 2 0,33
9 1-1 1-1 2-2 1-1 1-1 0-0 0 0
10 0-1 1-1 3-1 1-1 1-2 2-1 4 0,67
CpenHsist 4acTOTa aCHMMETPHYHOTO MPOSIBIICHHS HA MIPU3HAK 0,40+0,07

I, JT1 — COOTBETCTBCHHO, 3HAYCHUE ITPHU3HAKA ClIpaBa U CJICBa
*A - 4yuCIIo ACUMMETPUYHBIX IIPU3HAKOB
N — YUCJI0 IPU3HAKOB

O0paboTky HeOoabimux BbIOOPOK (20-30 ocoOeif) MOXKHO IPOU3BOIUTH
BpPYUYHYIO, TOJNy4ass TpH 3TOM OOOOINEHHBIH MO BCEM IPU3HAKaM [OKa3aTelb,

yﬂO6HLIﬁ AJId CpaBHCHUA C ApYrUMH BBI60pKaMI/I. CratucTudeckass 3HAYUMOCTh
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pa3uuuii  MeXIy BBIOODKaMH 1O BEJIMYMHE HWHTErPAIbHOTO  TOKa3aTels
CTa0MJIBHOCTH pa3BUTUSl (YAacTOTAa ACMMMETPUYHOIO TIPOSBICHHS HAa NPHU3HAK)
omnpezensercs 1o f- kpureputo CrerofieHTa. baipHas cucreMa OILEHOK 110 BETMYMHE
WHTETPANIbHBIX IOKa3aTelel CTaOMIBHOCTH pa3BUTUS pazpadoTaHa sl pbIO,
3€MHOBOJHBIX M MIIEKOINUTAKOIIMX M IPUBOAUTCS HIXKE B COOTBETCTBYIOLIUX

pasnenax (CM HUXKe).

Ta6.. 13. [IaTrubaipHas mKana OLeHKH CTa0UIBHOCTH PA3BUTHS JUIsl TO3BOHOYHBIX

Gaimt BEIUYMHA TI0KA3aTeNs
aHTpomore CTaOMIBHOCTH Pa3BUTHS
HHOU
Harpy3ku
PHIOBI 3€MHOBO/IHBIC MJICKOITUTAOIIIHE
I <0,30 <0,50 <0,35
1I 0,30 - 0,34 0,50 - 0,54 0,35-0,39
111 0,35-0,39 0,55-0,59 0,40 - 0,44
v 0,40 - 0,44 0,60 - 0,64 0,45-0,49
\'% >0,44 >0,64 >0,49
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10. UCIHHOJBb30OBAHUE HEITAPAMETPUYECKHUX
METOJ0B

ITpoBepka HOPMAJIBHOCTH pPACHpPENENCHHs KOJMYECTBEHHBIX IPH3HAKOB
MPOBOAUTCA C HCHONB30BaHUEM Kputepusi Kommoroposa-CMHpHOBa W KpUTEpHs
Manupo-Yunka. dns storo ucnons3yercst nporpamma CTATUCTUKA. Ilposepka
Ha HOPMAJIbHOCTH BI)I60pKI/I MMPOU3BOJUTCA TAKKE C NPUMCHCHUEM CTATUCTHYCCKUX
THITOTE3.

Haubonee MOIIHBIM cpeAcTBOM (HAXOISIIUM pa3jIMdus C BBICOKAM YPOBHEM
3HaunMOCTH) obnangaer kputepuit llanmpo-Yunka. Ecnm pesynsTarsl 3TOrO Tecra
MTOKA3BIBAIOT BeMMUMHY Kputepus W pasayto 0.81 - 0,82 mpu ypoBHE 3HAUUMOCTH p
< 0.05, To 3TO TOBOPUT 00 HEMapaMETPUIECKOM pacTpeeIeHUH BEIOOPKH.

CrenoBarenbHO, CIIEAyIOIIUe IPOLeayphl 10 OUCKY Pa3IHuus MEXAY ABYMS
BBIOOPKAMU MPOBOMSATCS C UCIOJIb30BAHHEM HEapaMeTPUICCKUX KPUTCPHUCR.

IMpn otknoHeHMHM BBIOOPOK OT HOpManbHOTO (pacmpenenenus [ayca)
pacripefieseHust 1JIsl IPOBEPKH PAa3IMYMs JABYX BBHIOOPOK HCIONB3YIOTCS CIEIYIOINe
HETapaMeTPUIECKUE KPUTEPHUH:

-nByxBbIOOpOuHBl Kputepuid U Tecta Manna-Yutau (Mann-Witney). OToT
KPUTEpUH TpeIHa3HaueH JUIl CPaBHEHUsl DaCNpeleNieHUIl IEepEeMEHHBIX B JIBYX
rpylmnax Ha OCHOBE CpaBHEHHS paHroB. PaHTM — 5TO rpynmbsl HEpeMEHHBIX,
MIOCTPOCHHBIE B TOPSAKE BO3pacTaHWs. J[Be Tpymisl 0ObEeAMHSIOTCS, HAOIIOACHUS
YIIOPSAIOYNBAIOTCST TI0 BO3PACTAHHUIO, UI1 Ka)XJOH BBIOOPKH HAXOAATCS CyMMBI
paHroB, ¢ TaOJMYHON CpaBHMBAIOT MEHBIIYyIO BenmuuHy. Ecim ona OGosbine, yem
Tabnau4HAs, TO HYJCBYIO THUIOTE3y HE OTKJIOHSAIOT €ciM (pakTHuecKas BEIWIMHA
MCHBIIC Ta6_]'[PI‘IHOﬁ, TO HYJICBasd THUIIOTE3a OTKIOHACTCA Ha HNPUHATOM YPOBHC
3HAYMMOCTH ¥ TOBOPST O Pa3In4uH JBYX BBIOOPOK.

-KpuTepuii cepuii Banbna-BonbhoBuna, KOTOPbI IPpeACTaBIsET albTEPHATHBY
t-kputeputo. HyseBast rumoresa mpencraBisieT co0OH B 9TOM  ciyudae,
MPEANOIOKEHHE O TOM, 4YTO JB€ BHIOOPKM BBIOpaHBI W3 OJHOM TI€HEpaIbHOU

COBOKYITHOCTH.
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-JIByXBBIOOPOYHBIH 3HAKOBO-PAaHTOBBIM mapHbI Kputepuit T BuikokcoHa
(Wilcoxon). Dtot kputepuii ymobeH npu paboTe cO 3HAKOBBIMH BEIMYMHAMH, TPU
OLICHKE HaIlpaBJICHHOW acuMMmeTpuH. [Ipy paH)XKMpOBaHUM BBIYUCIISIOTCS OTIEIBHO
CYMMBI IIOJIOKHTEIBHBIX M OTPHULATENBHBIX pasHOCTeH. MEHBIIYI0 W3 JBYX CyMM
HCIOJB3YIOT B Ka4ecTBe (PAKTHUECKON M CPaBHUBAIOT C KPUTHICCKUM (TaOJIMIHBIM)
3HaueHueM. Ecnu nosydeHHoe 3HaYeHue 00Jiblle TaOJIUYHOT0, TO HyJIeBasi TUIIOTE3a
00 OTCYTCTBHU Pa3IM4Uil OTKJIOHSIETCS.

OnucaHHbIe KPUTEPUU PEATU30BaHbI TAK)KE B PA3IMYHBIX BEPCUSAX NMPOrPaMMBbI

CTATHUCTHKA.
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11. MHTEPIPETALIUSA IOJTYYAEMBIX PE3YJIBTATOB

OreHKa MOCIEACTBUI aHTPOIIOI€HHOTO BO3AEHCTBYS IIPEAIIOIaraeT CpaBHEHHE
MOJIETIBHBIX IUIOIIANO0K, BBIICNICHHBIX Ha TEPPUTOPHSIX C PA3HOW CTENEHBIO
AQHTPOIIOTEHHOTO BO3ICHCTBHUSA, MO0 ITyTeM CpaBHEHHS BBIOOPOK C OTHOM W TOH ke
IJIOIIaJAKH, CO6paHHI>IX B Pa3HOC BpEMsA JI BBIABJICHUSA BO3MOKHOTO YXYAHICHHUS
WJIN yITy4IICHUS COCTOSHUSI OpraHu3Ma.

Kax nokasbIBaeT mpakTHKa MPOBEAEHUS TaKUX OLEHOK, IIPU 3TOM BO3MOXKHO
BBISIBIIEHHE MOCIEICTBUNA PA3JIMUHBIX BHJIOB aHTPOIOTE€HHBIX BO3JECUCTBUM, a TaKkke
KOMITJIGKCHOTO BO3/ICHCTBHS (BKNIOYAas XUMHUYECKO€ W paauanuoHHoe). [lpnm
WCIIOJIb30BAaHNH OATIbHOW INKAIBI BO3MOKHO BBIICJIEHHE TEPPUTOPHUIN 1O CTEHCHH
OTKJIOHEHUsI OT HOPMBI B COCTOSIHUM OPTaHH3Ma B 3aBUCHMOCTH OT aHTPOIIOTEHHOMH
Harpy3kd. BaskHOH 4YacThi0O OLIEHKM KauecTBa CpeIbl, pacIIUpsIolieil o0sacTh
MPUMEHEHUs1 JOKYMEHTa, SIBIETCSd OpraHM3alUsl KOHTPOJA 33 SKOJIOTMYECKUMH
HU3MEHEHUSMH MTOCPEICTBOM MOHHMTOpPHHIA KauecTBa CpPeAbl, KaK CHUCTEMBl PaHHEro
MpeTyNpeKACHUs, BBIBISIOMIEH AaXe HadalbHbIE U3MEHEHUS B COCTOSIHUM JKMBBIX
CYIIECTB Pa3HBIX BHJOB 33/I0T0 A0 HUX HMCUE3HOBEHUS] C paccMaTpuBacMon
Tepputopun. IIpn MOHHTOPHHTE BO BPEMEHH BO3MOXKHO BBISIBIICHUE HANpPABICHUS U
CTETICHN OTKJIOHEHUS COCTOSIHUSI OPTaHU3Ma OT YCIOBHOM HOPMBI B 3aBHCHMOCTH OT
HapaCTaHUs WIN CHUKCHHUA CTCIICHU aHTPOIIOI'CHHOT'O BOSHCﬁCTBHH.

IIpu 3TOM OLIEHKA MOXKET BECTUCh IO OTAEIbHBIM BuAaM. [IpenmnouturensHon
ABISIETCST OIIEHKAa HA YPOBHE COOONIECTBA W 3KOCHCTEMBI NPH HCCIEIOBAHUN

MIPEACTaBUTENECH PAa3HBIX TPYIII )KUBOTHBIX U PACTCHUH.
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3aka0ueHue

OmnpeneneHre ypOBHS CTaOMIFHOCTH Pa3BUTHS MPECTABIACT COOON aHAIN3 HE
TONBKO (DEHOTHUITHIESCKON M3MEHYNBOCTH, HO M TIO3BOJIIET CYIUTh U O TE€HETHYECKOH
HU3MEHYMBOCTH 10 TECTUPOBAHUIO IPUCYTCTBUS APYTUX BUIOB acuMMmeTpuu. Bmecre
C TeM, PHUPOAa CTAOMIBHOCTH Pa3BUTHA IO CUX IIOP MPEACTABIACTCSA HE JOCTATOYHO
TMOHSATHOM.

Jis neTanpHOTO W3y4YCHHS CTAOWIBHOCTH Pa3BUTHS B HACTOAIICE BpPEMS
HAOIIOMaeTcs Tepexoa OoT anreOpamdeckux (opM aHAIH3a K TEOMETPUYCCKAM
METOJIaM C IPUMEHEHUEM COBPEMEHHBIX KOMITBIOTEPHBIX ITPOTPAMMHBIX CPEICTB.

CraOWiabHOCTh pa3BUTHS WIPACT POIb M B H3YYCHHH DBOIOLHOHHOTO
mporecca, XOTs INpsMOe  HacleOBaHWE HW3MEHYMBOCTH  (QUIyKTYHpYIOIIeH
ACUMMETPHUU B OOJIBIIMHCTBE UCCIICOBAHUNA HE OTMEYAJIOCh.

OcHoBHasT  3a7a4a  OWMOWMHAWKAIMOHHBIX  HCCICIOBAaHWA —  paHHIAL
OHMO/IMarHOCTHUKA COCTOSIHUS 9KOCHUCTEM. 3JIeCh OIpPECIICHUE PAaHHUX HApYIICHUH B
CcTaOMIIBHOCTH Pa3BHTHUS HMEET OCOOCHHO TIEPCIIEKTHBHOE HATIPABIICHIE.

JanHOe mMOCOOWe OTKpHIBACT NEPCIEKTHBY MOJOABIM HCCICJOBATEIIIM B
M3YYCHUU  (QIYKTYHPYIOIIEH  acHMMETpPHH, KaK  OCHOBHOTO  IPOSBICHHS
CTaOWJILHOCTH PA3BUTHUS, ABTOP BBIpaXKaeT HANCKIY Ha OOCYKICHHE CIIOPHBIX
MOMEHTOB M OyIeT WpHU3HATENleH 3a BCE 3aMEYaHWsA B aJpec MaTepHuana,

H3JI0KEHHOI'0 B ITIOCOOUU.
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CJIOBAPHb UCITIOJIB3OBAHHBIX TEPMUHOB

AJIJIOMETPUS — (ot amino u rped. metron — Mepa), FeTeporoHusl, HepaBHOMEPHBII
POCT 4acTel Tena B IPOLIecce Pa3BUTHS OpraHnu3Ma.

AHTUCUMMETPUS — umeer mecTo, KOrja acUMMETpHUsl MPOSBICHUS MpHU3HAKa
sBysieTcst HopMoH. CTaTUCTUYECKH 3TO BBIpaXkaercsi B ToMm, yto pasmuuusa (L — R)
pacripefiesieHsl  BOKPYT HYJSA, HO 4YacTOTBI paclpeAeieHHs OTKJIOHAIOTCS OT
HOPMJIBHOCTH B CTOPOHY OTPHIATEIBHOTO OJKcuecca (TUIOCKOBEPIIMHHAS WIIH
OuMoaTbHAs YaCTOTHAS THCTOTPAMMA).

ACUMMETPUSA (xak »31€MEHT ONHMCATeIBHON CTATHUCTUKH). TpeTwii MOMEHT
pacnpeseneHuss  4acTOT. AcHMMeTpuss — O3TO  XapakTepHCTHKa  (DOPMBI
pactipeneneHus. PacnpesneneHue CKOIIEHO BIIEBO, €CIM 3HAYEHHUE ACHMMETPUH
OTpHIaTeNbHO. Paciipenenenne cKOmeHo BIPaBo, €CIM aCHMMETPHS TIOJIOKUTENbHA.
AcuMMeTpHs CTaHJapTHOTO HOpPMalbHOTO pacmpenencHust pasHa 0. IlpuHumaer
3gayeHns ot —1 o 1.

ACUMIITOTUYECKOE PACIIPEJEJIEHUE — pacnpeneneHne BeposSTHOCTEH, K
KOTOPOMY CTPEMHTCSI (DYHKIHS PE3yJIbTaTOB HAOIIOJICHWH NpH 00beMe BBIOOPKH,
MPHOIIMHKAOIIEHCS K OECKOHEYHOCTH.

BPAXUBJIACTBI — ykopoueHHbIe TOOETH.

BEPOATHOCTD — TepMuH, KOTOPBI OOBIYHO HCHONB3YIOT IO OTHOIICHHIO K
COOBITHIO M onpeAessifoT yuciioM (ot 0 1o 1), BEIpa)karoluM CTETIeHb YBEPEHHOCTH B
TOM, YTO JaHHOe coObITHe mpou3oineT. CoObITHSI ¢ BEpOSTHOCTHIO 0 Ha3bIBAIOT
HEBO3MOXXHBIMH, a COOBITHSI C BEPOSITHOCTHIO 1 — IOCTOBEPHBIMH (XOTS 3TO yKE
HecydaiiHble, JEeTepMHUHUPOBAHHBIE COOBITHS). B mpukiagHOW  CcTaTHCTHKE
MPUXOIUTCS HMETh JEJI0 C TaK Ha3blBAGMBIMH PEIKUMH (MaJOBEPOSTHBIMH)
coObITnsaMH. K HUM IPUHSATO OTHOCHUTH COOBITHS, 3HAYCHUE BEPOITHOCTH KOTOPBIX HE

MIPEBBIIIACT ONpeIeIeHHOr0 YpoBH, yaie Bcero 0.05 mwiu 5 %.
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BUPI'MJIBHBIE OCOBU — 3T0 B3pocCible BETETaTUBHBIE PACTEHUS C TUIUYHBIMU
YepTaMHu JKHU3HEHHOH (OpMBI, COOTBETCTBYIOT TI'€HEPATUBHOMY COCTOSIHHIO, HO
TreHepaTUBHbIE OPTaHbl OTCYTCTBYIOT.

T'OMEOPE3 — tepmun B 1957 1. BriepBbIe MPEANIOKII aHTIHHCKU 6nonor Konpan
Xon VYomamarroH. OOo03Ha4aeT MoJJepKaHUE IIOCTOSIHCTBA B Pa3BUBAIOLIMXCS
cucreMax. OJHOBpPEMEHHO IIPEACTABIISET OSBONIONMOHHYIO  HAIPaBICHHOCTb,
KaHAJIM3UPOBaHHOCTh. CyIECTBOBAHHE ONPEICICHHBIX OHTOTCHETHYECKUX ITyTeH,
MPUBOSIIIMX K BOSHUKHOBEHHUIO CTaHAapTHHIX (PEHOTHIIOB HE3aBUCHMO OT BHEITHEH
Cpelbl M TeHETUUECKUX BO3ICHCTBUIMA.

T'OMEOCTAS3 — 5T0 criocoOHOCTh OpraHu3Ma MOJIEP)KUBATh OCHOBHBIE ITapaMeTphl
JKU3HENEATENPHOCTY Ha ONTHMAIbHOM YpOBHE. BaXHBIM acmekroM romeocrasa
OpraHu3Ma SBISIETCS CTAOMIBHOCTH Pa3BUTUS (MOP(OTCHETHYECKHH TOMEeocTa3) —
CIOCOOHOCTh OpraHm3Ma K (OPMHPOBAaHHIO TEHETHYECKH JE€TEPMHUHHPOBAHHOTO
(eHOTHIIA IPY MUHUMAJILHOM YPOBHE OHTOT'€HETHYECKUX HapyIICHUH.
JABEJIIPHASL U3MEHYUMBOCTD — rpynmoBas BHYTPH HMHIMBHyaldbHas
M3MEHYMBOCTH TPOSIBICHHS SJIEMEHTOB CTPYKTYPBI JINCTA, MAPKUPYEMBIX 3yOunKamu
Y KOHLEBBIMH >KHJIKaM{ IO Kparo JIMCTOBOW IUIACTHHKHU (JBEJIaMH), KOTOpHIE B
3HAYNTEIBHOW Mepe ONPEAEISIIOT GopMy JIUCTA.

JEHTAJIBHO-BEHAJIBHBIE JJIEMEHTBI - OumatepanbHO-CHMMETPHUYHEIC
3yOYHKH U JKWIKH ([IEPBOr0 M 0oJiee MOPSIKOB) Ha JIMCTOBOW IIIACTHHE BBICIINX
pacTeHwuil.

JIBYXBBIBOPOYHbBIN T-TECT. Jtot TecT, peanm3oBaHHBIA B Tporpamme Excel,
MIPOBEPSIET PABEHCTBO CPEIHMX 3HAUCHWH TEHEPaIbHON COBOKYITHOCTH W3 IBYX
BbIOOpOK. Tpm BHa 3TOro Tecra JAOMYCKAIOT CIEAYIOUINE YCIOBHS: paBHbIE
JVCIIEPCUN TEHEPAIbHOTO PACIpENeNICHHUs], AUCTIEPCUN T€HEPATIbHOW COBOKYITHOCTH
He paBHBI, a TaKXKe IPEJCTABICHHE IBYX BBIOOPOK /0 W TOCIE HAONIOACHUS II0
OTHOMY M TOMY e cyObekry. [Ipm TecTMpoBaHMM HamNpaBlIeHHOW aCHMMETPHUHU
npoBepka paseHcTBa (R u L) panroHanbHO UCTIONB30BaTh ¢ TECT LIS ABYX BBIOOPOK C

PaBHBIMU HUJIK HE PABHBIMU OUCICPCUAMU. PaBenctBo Z[I/ICHepCI/Iﬁ RulL IMPOBEPACTCA
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npeaBaputeabHo TectoM @umiepa. M3 2-Xx  KpUTEpHEB, JABYCTOPOHHEIO U
OJTHOCTOPOHHETO HMCIOJNB3YIOT 00a. OTAAI0T MPEMMYIIECTBO JIBYCTOPOHHEMY, MEHee
xecTtkoMy. OH TeCTHpYeT JI000€ OTIMYHE OT HYJIS, KaK B OOJIBIIYIO CTOPOHY, TaK U B
MeHbIIyl0. OJHOCTOPOHHMH KpPHUTEpUil PalOHAIBHO HCIOJIb30BAaTh IPH IIOMCKE
HaIlpaBJICHHON aCUMMETPHHU 110 OTHOLLIEHUIO K OJTHOM U3 CTOPOH.
JIMCIIEPCUOHHBINA AHAJIN3, JA (ANOVA/MANOVA) — MeTo BbIABICHHS
BO3/I€HCTBHSI OHON MIJIM HECKOJBKHX HE3aBUCHMBIX IIEPEMEHHBIX (KOHTPOIUPYEMBIX
UCcIe0BaTeIeM, pacCMaTPUBAEMbIX KaK MPUYMHBI), T.e. (PakTOPOB BIMSIOMIMX Ha
3aBUCHMYIO TIEPEMEHHYI0O — pe3yJbTaTHBHBIA Mpu3HaK. [IpoBepka THIIOTE3bI
OCYIIECTBIIICTCS. HAa OCHOBE aHaJIM3a BapUaTHBHOCTEH, KOTOpPBIE OOYCIOBIICHBI
pa3nuuHBIME  (AaKTOpaMH, WX COUYCTAaHMSAMH M CIy4alHbIMH BO3JCHCTBHAMH. B
3aBUCHMOCTH OT KOJMYECTBAa (DaKTOPOB, rpajamuii (akTopa, pasiNyaroT pas3HbIe
cxembl 1A (omHOGaxkTOpHbBIM, ABYX(pAaKTOPHBIA M T.I., JUIS CBS3aHHBIX BBIOOPOK,
HECBS3aHHBIX M T.JI.). MHorogakropHsiii [IA, Kpome BO3IEHCTBHS KaxJI0ro
OTJICNILHOTO (paKTOpPa MO3BOJIACT OLICHUTh B3aUMOJICHCTBHE (DaKTOPOB MEKIY COOOIA.
Jlornueckn JIA conepXur OOIIyI0 JIOTMKY NPOBEPKH THUIOTE3 C MOMOIIBIO
KpPHUTEPHUEB, HO, KaK ¥ KOPPEISALHUOHHBIA UMEET CBOIO (hopMy IpENCTaBICHHS JaHHBIX
(mucnepcHoOHHBIE KOMIDIEKCHI) H  Tpadudeckoe (HarimsamHoe) m300pakeHHe
pe3yJIbTaTOB, KOTOPOE YyKa3bIBAET HA HAIpPABICHWE W3MEHEHHH TNPH3HAKA II0J
BJIMSIHHEM (aKTOpa U ero rpajialui.

JIUCIIEPCUA BBIBOPKU, ¢ — mapamerp, xapakTepU3yIOIIUi CTeleHb pa3dpoca
3JIEMEHTOB BBIOOPKM OTHOCHTEIBHO CPEIHETO 3HaueHus. Yem Oosblie Iucmepcus,
TeM Jajbllle OTKIOHSIOTCS 3HAYEHHS AJIEMEHTOB BBHIOODKH OT CPEIHETO 3HAYCHHUS.
Hucnepcust BBIUUCIIAETCS KaK CyMMa KBaJpaTOB OTKJIOHEHUM 3HaYEHUM IEpEMEHHOU
OT BBIOOPOYHOTO CpEJHEro, JejieHHas Ha n—1, Tje N — KOJUYECTBO DJIEMEHTOB
BEIOOPKH.

JIOBEPUTEJIBHBIA MHTEPBAJI s HeKOTOpOil BEIMUHHBI — 3TO JHANA30H
BOKPYT 3HA4YECHUS BEIWYWHBI, B KOTOPOM HaXOAWTCSI WCTHHHOE 3HAYEHHWE ATOU

BEJIMYHHEI (C ONPECTICHHBIM YPOBHEM JOBEPH).
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NUMMATYPHBIE OCOBU - mnepexomnHas ¢opma pacTeHHil K B3pOCIBIM
BEreTaTUBHBIM 0CO0sM. Mouojible reHepaTuBHbIE 0COOM — 3TO PacTEHHs, KOTOpPbIE
3alBETAIOT, HO MMEIOT IEPEPHIBBI B IBETEHUH, 00pa3yIOT IUIO/bI, Y HUX MPOUCXOJHUT
(hopmoobpazoBaHne, CONPOBOKAAIOIIeecs TITyOOKOi BHYTpEHHEH OMOXMMHYECKON U
(hm3noNmorMUecKor TepecTpoiikoil opranmzMa. CpeaHeBO3pacTHBIE TEeHEPaTHUBHBIC
0co0M — 3TO pacTeHusi, JOCTHIAIOIIME HAaWOOJBILEr0 €XEroJHOro MPUpOCTa U
CEMEHHOM TMPOAYKTHBHOCTH, MOTYT HMETh IE€pepbIBbl B LBeTeHHH. CTapbie
TeHepaTHBHBIE OCOOM — 3TO PACTEHUs, XapaKTEPHU3YIOIIHECs PE3KUM CHIDKEHUEM
PENPOAYKTHBHON (YHKIIMH, MPOLECCHl OTMUPAHUsSI NMPeoOIagaloT Haj MPOLECCaMu
HOBOOOpa30BaHUSI.

UHTAKTHBIM (mar. intactus HeTpOHYTHIT) — HENOBPEKICHHBIH, HAIPUMED,
HETIOBPEXXICHHAs SKOCHCTEMA, TPYIIIa OCOOEH.

MHTEPBAJIBHOE OILIEHMBAHUE — wmetoa, ¢ MOMOIIBI0 KOTOPOTO MOXHO
MOCTPOUTh Ha OCHOBE BBHIOOPOYHOTO H3MEPEHHsT WHTEpBal, COJEpKalIuil C
OMpeeICHHON BepOsATHOCTBIO (99%, 95%, 90%) HEKOTOpHIH MapaMeTp reHepaabHON
COBOKYITHOCTH.

KAHAJIM3AIIW S, canalization, BoONIMOHHAS. HANIPABICHHOCTh — CYIIECTBOBAHHE
ONIPEICTICHHBIX OHTOTCHETHYECKUX IIyTeH, NPUBOASIIMX K BO3HUKHOBEHHUIO
CTaHAAPTHBIX (EHOTHIOB HE3aBHCHMO OT BHEIIHEW CpeAbl M TEHETHYECKUX
Bo3zeiicTBiii. CrocOOHOCTh OpraHu3Ma MPOM3BOAUTH TOT ke (DEHOTHN B JPYTHX
cpenax. TeHIeHINS K JOCTIKEHUIO ONPE/IENIEHHOT0, TEHETHUECKH 00YCIIOBICHHOTO
KOHEYHOT'O COCTOSTHHSI HE3aBHCHUMO OT HEKOTOPOH M3MEHYMBOCTH B HAYaJle Pa3BUTHS
U ycnoBuil okpyxkatomei cpempl. Ctporas K. xapakrepHa st OUKHX (GopM B
OTJIMYHE OT MYTaHTOB, KOTOpbIE OoJyiee TyBCTBUTEIBHBI K areHTaM, BBI3BIBAIOIINM
U3MEHYHUBOCTb.

KAHAJIM3UPOBAHHBIM OTBOP, canalizing selection — smumuHanms (ynanesue,
WCKIIIOYEHHE) M3 TMOMYJSIUM TeHOTUIIOB, KOTOPbIE MPHAAIOT Pa3BUBAIOIIMMCS

oprann3dMam 9yBCTBUTCIHbHOCTb K U3MCHAIOIIUMCS (baKTOpaM Oprma}omeﬁ Cpeanbl.
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KAHAJIM3MPOBAHHBIM  TIPM3HAK, canalized character —  mpu3Hak,
HN3MCHYMBOCTb KOTOPOro OTrpaHMYC€Ha XECTKMMH paMKaMU OaXE€ B TEX Cliy4dasdx,
KOIZla OpraHu3M II0/IBEpraeTcs pe3KUM H3MEHEHUSIM BHEUIHUX YCJIOBHU WIH
MYyTHpYET.

KEHIAAJUJIOBO TIIPOCTPAHCTBO - runmepcdepa, oOpasyemas mocie
BBIPABHUBAHUS CyMMbI ()OpPM 00pa3LioB B BHIOOPKE.

METO/ HAJIOXKEHUA (superimposition) — moaroska Gopm o0pasuos (Harmpumep,
(opM JIMCTOBBIX IUIACTHH C HAMOONBIIMM COBIIAJIEHHEM KOOPIMHAT OJMHAKOBBIX
TOYECK).

MOIIIHOCTb CTATUCTHUYECKOI'O KPUTEPUS — BeposITHOCTH OTBEPKEHUS
HYJIEBOW THIIOTE3BI, KOTJJa OHA (haKTHIEeCKH HeBepHa. MOIIHOCTD KPUTEPHS SIBISETCS
¢yakomeit: 1) cremeHW, B KOTOpOH MpOsBIsieT cebs HCKOMas 3aKOHOMEPHOCTHh
("Benmnuunaa 3(dekTa"), 2) M30paHHOTO HCCICAOBATEICM YPOBHS CTaTHCTHYCCKOMN
3HaYUMOCTH (anb(a, BEpPOSITHOCTh OIIMOOYHOTO0 OTOPACHIBAHUS HYJIEBOM TMIIOTE3BI),
3) oObema BBIOOpDKM U3 T'CHEPAJIBHOH COBOKYMHOCTH. [loJ MONIHOCTHIO
CTaTUCTHYECKOTO KPUTEPHUSI TAKXKE IMOHUMAIOT BEPOSITHOCTH IIOMAIaHUs KPUTEPUS B
KPHTHYECKYIO 00JIaCTh P YCIOBUH, YTO CIPaBE/UIMBa allbTepPHATHBHAS THUIIOTE3A.
HAITPABJIEHHAA ACUMMETPHUS — otnmgaercst oT GQIyKTyHpYyIOIIEH TeM, 9TO
3HaueHHE NpH3HAKa Ha OJHOW M3 CTOPOH B cpexHeM OoJblle, 4eM Ha JpYrou.
CTaTUCTHYECKH DTO BBIPAXKACTCA B OTJIMYUHU OT HYJIA CPCAHErO pas3inuud MEXIY
ctopoHamu (R —L).

HEITAPAMETPUYECKHUE KPUTEPUU — Te, KOTOpBIE ONEPUPYIOT C 4aCTOTaMH,
panramu u T.1. He yuuThiBaloT (opMmy pacrnpeneieHHss BHIOODOYHBIX AaHHBIX H
MO3TOMY HMEIOT IIUPOKYH0 007acTh mnpuMeHeHus. [lpumepsl: H-kpurepuii
Kpyckana-Yonnuca, G-xputepuii 3HakoB, T-kpurepuil Bunkokcona u mp.
HEITIPEPbIBHAS CJIYUAMHAS BEJIMUMHA — BenuumHa, 3HA4YeHHs KOTOPOil
3aIOJIHSIOT HEKOTOPHIN NMpoMexyToK. HenpepriBHBIE citydaiiHble BennuuHbI [ aycca

00pa3yroT HOpMaJIbHOE pacIpe/ie/icHHE.
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HYJIEBAS TUIIOTE3A — 5T0 OCHOBHOE MpOBEpSEMOE MPEANOIOKEHHE, KOTOPOE
00BIYHO (hOpPMYITHpYETCS KaK OTCYTCTBHE Pa3iIM4Mid, OTCYTCTBHE BiIMsHUE (akTopa,
orcyrcTBUe 3((dexTa, paBeHCTBO HYJIO 3HAYCHUI BBIOOPOYHBIX XapaKTEPHUCTHK M
T.IL

OLIEHMBAHUE BbIBOPKU — mpornenypa HCIOIB30BaHNS KPUTEPHEB B CTATHCTHKE
JUIS OIMCAHMS CBOMCTB BBIOOPKH. UMCIOBBIE XapaKTEPUCTHKH, PACCUUTAHHBIE MO
BBIOOPKE, HAa3bIBAIOTCSl CTATHCTHKAMH MM OLEHKAMH, a COOTBETCTBYIOIINE
XapaKTEePUCTUKH FeHEePaIbHON COBOKYITHOCTH — MapaMeTpaMu.
ITAPAMETPUYECKUE KPUTEPUHU — cratuctuyeckue KpUTEpUH, BKIIOUAIOIINE B
¢opMmynmy pacuera mapaMeTphl pacHpeAeieHHs, PacCUMTaHHBIE 110 BBIOOpPKE;
Hanpumep, cpefHue apudmernyeckue (oOIWENpHHATEIE 0003HaueHHs M, Xgp),
mucnepen (S, 6°).

[MPOKPYCTOB OCTATOK, Procrustes residual — Pa3HOCTb Mex1ly KOOpAMHATaMH
METOK 3TajlOHa ¥ HACTOSIIMMH KOOPIMHATAMHI METKH.

TIOJIMMEPUSA — B3auMojeilcTBUE HEAUICTBHBIX MHOXKECTBEHHBIX T'C€HOB,
OJHO3HAYHO BIMAIOIINX HA pa3BUTHE OIHOTO M TOTO JK€ MpPU3HAKA; CTENEHb
MPOSIBIICHUSI IPU3HAKA 3aBUCUT OT KOJIMYECTBA ['EHOB.

IMPOKPYCTOBO ITPOCTPAHCTBO - rumepmnonycdepa, XapakTepH3yroliascs
MPOKPYCTOBBIMHU PAaCCTOSIHUAMU M 0oOpa3yemas nocie [I[pokpycToBOro cCoBMeIeHus.
[MPOKPYCTOBO COBMEIIEHME, BbBIPABHUBAHUE, Procrustes fit —
HaJIOKEeHHE (GOopM 00pas3IoB MpH HAWOOJBINCH MOJTOHKE KOOPAMHAT OAWHAKOBBIX
TOYEK C IIOMOIIBIO METO/1a HANMEHBIIINX KBaPaTOB.

PAHJIOMHBIN — ciyuaiinbiii, He MOJBEPKEHHBIH KAKMM-IHOO OMOCPEIOBAHHBIM
BO3CHUCTBHIM BBIOOpP 0OBEKTOB /ISl HAOFOACHUS, (DAKTOPOB IS aHAIU3a U T.1I.
PAXUC — oceBas xuika JMCTOBOM MJIACTHUHBI.

PEIIPEBEHTATUBHOCTDb  —  cooTBeTcTBME  XapakTepHCTHK  BBIOOPKH
XapaKTepUCTUKAaM TONYJSIIUM WM TEHEepaJbHOW COBOKYIMHOCTH B  IIEJIOM.

PCHpeSeHTaTI/IBHOCTL OMpeacIIeT, HACKOJBKO BO3MOXHO 0606H.[aTI> PE3YyJIbTAThI
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UCCJICJIOBAaHUSI C TIPUBJICYCHUEM OINpENeIEHHOW BBHIOOPKHM Ha BCIO T€HEPAIBHYIO
COBOKYITHOCTb, M3 KOTOPOH OHa ObLiia coOpaHa.

CPEJHEKBAJIPATUYHOE OTKJIOHEHUE - wnaubonee pacnpocTpaHEHHBIN
MoKa3aTelb pPACCCHBAHUS 3HAYCHUN CIYyYalHOW BEIUYMHBI OTHOCHUTENIHHO €6
MaTEeMAaTHIECKOTO OKUIAHUS.

CTABUJIBHOCTB PA3BUTUA, developmental stability — crmocoOHOCTS Opranu3ma
HEHTpamM30BaTh CBOE  pPa3BUTHE TPH TCHOTUIUYECKUX  (EHOTHIINIECKUX
HapyIIEHUsIX, BO3HUKIIMX B XOJAE MPOSBIECHUS TE€HETHYECKH IpPeaoIpeesIeHHOIO
(eHoTuma. PaznuyHble TEHOTHUIBI TPOSIBIAIOT Pa3IMUHYI0 CTAaOMIBHOCTH Pa3BHTHUS
MPH OIWHAKOBOM CPEIOBOM BO3ICHCTBUM, WICHTUYHBIC TEHOTHIBI BEIPAXKAIOT
pasnIWYHBIC YPOBHU CTA0WIBHOCTH pa3BUTHS TPH BApbUPOBAHHU CPEIOBOTO
Bo3aeicTBu, Tak ke C.P. — cnocoOHOCTh OpraHn3Ma K HEHTpaNU3alii BHEIIHUX U
BHYTPEHHHX CTPECCOBBIX (DaKTOPOB C MOCIEAYIOUIeH peanu3aliell TeHeTHYeCKU
npeonpeeaeHHoro GpexHorumna.

CTAHIAPTHOE OTKJIOHEHUE - Bblumcnsercss Kak KOpeHb KBaJIpaTHBIM W3
BEJIMYMHBI JIUCIICPCHH.

CTATUCTHUYECKHUE T'UITOTE3LI — noppa3nenstorcs vHa: Hy — HyneBsie (B camoM
ofmeM BHAE 3TO THUIIOTE3Bl 00 OTCYTCTBHHM OTIHYHA B BBIOOPKAX, YCIOBHAX
SKCIIEPUMEHTOB; O PABEHCTBE HYJIIO Mep CBS3H; O CXOJICTBE pACIIpEICICHUH U T.1.) U
H, — anpTepHatuBHBIC (IpoTHBONONIOXKHBIE H(). DTH rHMOTE36 HE COBMECTUMEI, T.C.
€ClIi TPUHHUMAeTcd OJHa, TO OTKIJIOHsAeTCs Apyras. ['Mmore3sl HpOBEPSIOTCS C
TTOMOIIBIO CTATHCTHYECKUX KpUTEpHeB (0003HaYaeTcs B 001IeM BHE Kak R).
CTATUCTUYECKUI KPUTEPUM — mpaBmio, KOTOpPOE MO3BOJISET MPHHHMATH
HCTHUHHYIO U OTKJIOHSTH JIOKHYIO THITOTE3Y C BHICOKOH BEPOSTHOCTHIO WM IPYTHMHU
CJIOBAaMH Ha OMpPEICICHHOM ypPOBHE 3HAYMMOCTH O T.€. C YKa3aHHEeM OMMOKH 1-ro
pola, KoTopasi BO3HUKAeT B pe3yJIbTaTe OTKIOHEHHsS MO pe3yjbTaTaM BBIOOPOYHOTO
WCCIIeIOBaHUsI MUCTUHHOM HyneBoW rumoTe3bl. [IpunHsTHe ucTUHHOW rumoTte3bl H
XapaKTepu3yeTcs JOBEPUTENBHOM BeposATHOCTBIO 1—a. Ommbka 2-ro poma J3

BO3HUKACT B PEIYJbTATC MNPHHATHUA IO PE3yJibTaTaM B])I60p0‘-IHOFO HUCCIICA0BaHUA
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noxuoir Hy Ortknonenne noxHONM Hy Xapakrepusyercss BEpOsSTHOCTbIO 1— [ u
HA3bIBACTCS MOITHOCTBIO KpuTepus. [IBa BUAa OMIMOOK CBSI3aHBI MEXKIY COOOH Tak
e, KaK M HyJeBas W albTepHATHUBHAS THIOTE3bl. MareMaTH4YecKash CTATHCTHKA
MO3BOJISIET TOYHO  YKa3blBaTh TOJILKO BEPOSATHOCTh OWIMOKK 1-ro  poja.
CraTHCTUYECKUH KPUTEPHH YacTO TMPEJACTABIACT CO00H (opMmyiy, MO KOTOPOH
MOJIY4aoT HEKOTOPOE YUCIIO.

CTEIIEHM CBOBOJbI (df) — martemarnyeckoe TIOHSATHE, HCIIOJIB3yeMOE JUIs
BBIPOXKEHUS] TOro (hakTa, YTO B CTATUCTUYECKHUX OINMEPAIMAX HMEIOTCS MPEIeIbl
3HAYCHHH, KOTOPHIC HAKIIABIBAIOT OMPEICICHHBIC OTPAHUYCHHUS Ha CTATUCTUYECKYIO
OTIEPAIIHIO.

TAHT'EHIIUAJIBHOE TTPOCTPAHCTBO - runepmiockocTh, KacaTelbHas K
KennamioBy u [IpokpycToBY IpOCTpaHCTBY.

OEHOAEBUALMS (ot den u nat. deviatio — OTKJIOHEHHUE) — SIBJIEHUE OTKIOHEHHMS
(eHOTHTIOB OT cpemHero (WM HOPMBI) IS TOMYJSIIAW (WM BHA) BCICACTBUE
0co00T0 coueTaHus TEHOB (HAaIIpUMeEp, B CITydac BEICOKOH TOMO3UTOTHOCTH).
OJIYKTYUPYIOIIAA ACUMMETPUA — 310 opMa H3MEHUMBOCTH PA3NAIAN
MEXIy NpaBod M JEeBOH cTopoHamu, Korja ux 3HadeHus (R — L) mopmamsHO
pacnpeseneHsl  BOKpYr Hyns. HampaBieHHas acuUMMeETpusi OTJIMYAaeTcsl OT
¢GuykTyupylomeii TeM, 4To 3Ha4YCHUE NPH3HAKA HA OJHOW M3 CTOPOH B CpEIHEM
Oonbpmie, yeM Ha apyroi. CTAaTHCTUYECKH 3TO BBIPAXKACTCS B OTIIMYHH OT HYJS
cpenHero pasinuus Mexay cropoHamMu (R — L). AHTHCHMMETpHUSI UMEET MECTo,
korna pasnuuusi (L-R) pacnpeneneHbl BOKpPYr HYJIs, HO 4YacTOTBI PacIpe/IelieHHs
OTKJIOHSIFOTCSI OT HOPMAJIBHOCTH B CTOPOHY OTPHUIATENBHOIO JKCIecca HIIU
oumonaneHOCTH (3axapos, 1987; Palmer, Strobeck, 1986; Palmer, Strobeck, 2003).
HEHTPOUJ] — »tanonHas ¢urypa, moiydaemasl IOCJIe yCpemHeHHs Bcex (opMm
M3ydaeMBbIX 00pasIIoB.

TPS maker mporpaMM — cepus NIpPOTPaMM HCIOJB3YEMBIX B TE€OMETPHYCCKOMN

MopdoMeTpHu.
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TPSdig — skpaHHbIi AuTHTai3ep, padoTaeT ¢ rpadhuvueckuMu (aiaamu 0OIbITHHCTBA
CTaHAapTHBIX PacTpoBbIX (opmaroB, cojaepkKammx H300paKeHHss OOBEKTOB.
[To3BonsieT paccTaBisATh U pelaKTHPOBATh Ha AKpaHe METKHU M TIOJIyMETKH, COXPaHSITh
WX KOOPIWHATHI B (paiiiie JaHHBIX.

TPSpls — mporpamma s aHanmW3a KAaHOHWYECKMX KOPPEISIIUA YacTHBIX
nedopmaniuii, MO3BOJISIET OLIEHUBATH CONPSDKEHHOCTh M3MEHEHHH Kak IBYX (opm,
TaK U POPMBI ¢ HEKOTOPOH JINHEHHOM ITepEeMEHHOA.

TPSregr — mporpaMma Jj1st IPOBEICHHST PErPECCHOHHOTO M IMCIIEPCHOHHOTO aHaIn3a
(Kak ¢ HEMPEPHIBHBIMHU, TaK M C KATCTOPHATHHBIC 3HAYCHHUSIMHU ).

TPSrelw — mporpamma, KOTOpasi BEIYKCISIET OTKIOHEHHUSI TS BRIOOPKH CO/IepKaIiei
0o0pa3upl paznuyHON (GopMbl. Beramcnsger W TO3BONSIET COXpaHUTH B (paimax
KOODPJIMHATHI ATAJIOHHOW KOHGHUTYpAIK U 00pa3IOB MOCIE X BBIPABHUBAHHSL.
TPSsmall — oleHHBaeT COOTBETCTBHE pacCHpEACiCHHs TOYEK B KEHAAIJIOBOM U
TaHTeHIMAJbHOM TMPOCTpaHCTBaxX (T.e. TPOBEpSET YCIOBUE MPUMEHUMOCTH

JIMHEHMHBIX MeTO):[OB) CONNOCTaBJICHUCM I'€COAC3NYCCKHUX U CBKIINIOBBIX paCCTOHHMﬁ.
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HNPUJIOKEHUA

Ta6auna 1. [Ipumep opopmienus tadbmuusl Excel, nepBsiit nuct. 3Ha4eHUs 3aHOCAT B MM U

rpanycax (Juist 5-ro npusHaka).

-

B kounonke I BHOCsTCs 3Ha4yeHus | R — L)/ (R+ L)

Em_'""haj EX o BRI Er- (== =|E é!l: =33 OEBEANHITE W HOMeCTHTE B LewTpe = | (S5 o5 o008 <8 Mm‘::’:ﬁ:
Bydep obmens & Wpngr 2 BripasHusanme. Huneno
cym (3 X « | =ABS(F3/G3)
A B (& D E E G H 1 | J

1 | MpusHak 1

2 | n n n-n | a-n| n+n n-n/n+n n

3 ;p,epeso 1 1 31 34 -3 3 65 32,5|=ABS(F3/G3)

4 2 36 35 1 1 71 35,5 [Abstmcnol) 19
5 | 3 35 35 0 0 70 35 0 15
6 4 38 38 0 0 76 38 0 20
7| 5 34 34 0 0 68 34 0 17
8 6 32 31 1 1 63 31,5 0,01587 18
9 7 36 37 -1 1 73 36,5 0,0137 20
10 8 33 35 -2 2 68 34 0,02941 19
11 9 30 33 -3 3 63 31,5 0,04762 15
12 10 36 39 -3 3 75 37,5 0,04 20
13 | 0 0

14 [Aepeso 2 1 34 36 -2 2 70 35 0,02857 24
15 2 37 36 1 1 73 36,5 0,0137 17
16 3 31 34 -3 3 65 32,5 0,04615 16
17 4 34 36 -2 2 70 35 0,02857 15
18 5 33 33 0 0 66 33 0 12

Ta6aumna 2 . [ToctanoBka T-Tecra, HepBBIi JIUCT, TUANIA30H STYCEK
A=TTECT(C3:C111;D3:D111;2;1), skcuecca, quanaszon sueek f,= DKCHECC(E3:E111) u

= rumes | Boama  Powmacpewss  Sopuss  Jeese Peumouposesse B

CpeHero 3Ha4eHus (Auana3oH yKas3aH, JUCT 1)

B - &0 [ -]
sy (R A A TR | Sitscomra somten s e~ | [ W [ 2
Spbep cSuesa Uisrrdr . Esoasrecznme oo Crmse Tt shun
2R - S —CPRHATIAITILY
A B c D E F G H § 4 K L M
101 0 o
102 Hepeso 10 1 3 34 -3 3 65 32,5/ 0,04615 1 16 -5
103 2 34 34 o 0 68 34 o 12 13 -1
104 3 34 33 1 1 67 33,5 0.01493 13 16 -3
105 4 34 35 -1 1 69 345 0,01449 18 15 X
106 5 34 29 5 5 63 31,5 0,07937 16 17 -1
107 6 35 34 1 1 ] 345 0,01449 15 16 -1
108 7 33 33 0 0 66 33 0 15 16 -1
109 8 31 30 1 1 61 30,5 001639 11 15 -4
110 L] 35 35 1] o 70 35 o 15 15 0
111 10 36 37 -1 1 73 36,5{ 0,0137 16 17 -1
112
113
114 Trecm: 0,00038 sscupce:  0,50246 op.3Had.: |=0P3HAYA[I3:1111) 10,4066 sucuecc: 2,1481

| CPIAMA mavemel; [1savesanel] )
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Ta6auna 3.Pesynprars! F-recta u t —Tecta (BTOpOit 1cT) Mo nepBomy npusHaky.Oo6pasery
3aTI0JIHEHHS BKIAJAKH «CBOMCTBA JOKYMEHTa»

| P10 -{a ]

; T ST~ R Y R Y[ I Misplieiibivul gt RieallliEcal Wi
1! Jevxsnifopotaedl F-rect 2am anciep IeyxenfopoTastit -Te0T £ 0IREAKOELIME INCHEPCRAME
b 3]
3 Megenennianpemennas 2 Mepénsennarpenenmnan 2
ES Cpenmes 3266 2448 Cpendee | 3366 3348
= | |Ancnepod B,772121 8777374 Ancnepcd 8772121 8777574
5 Halnioge: 100 100 HaGnione) 100 100
| af I 3 3 Obvennm 8,774747
8 | F 0,999402 THIOTETHS o
| P{F<sf) op 0438815 dif 1388
|F hputvee 0717329 LETATMETY -1,95741

P{T<=t)op 0025832
T mpuTeee 1651585
P{T<=t} As 0,051705
trgaeae 1973017
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HOCJTIEAOBATEJIBHOCTb MOPOOI'EOMETPHYECKOI'O
AHAJIN3A OJIYKTYUPYIOILEN ACUMMETPUU JIMCTOBBIX
I[IJNIACTUH HA TTPUMEPE AYBA YEPEIIUATOI'O

1. OHV®POBBIBAHME. Jluct pacmonaraercs CTpOTo MO BEPTUKAIBHON ocH
paxwuca, HIKHel cropoHoi BBepX. [Iporpamma TPSdig: npoBonsT MacmrabupoBanue
(zoom factor), BeIOMparoT MacmTad TaK, 4TOOBI MJIACTHHA TOJIHOCTBIO yMEIIaNach Ha
skpane. Onmws options — image tools BeIOMparoT pasMep MeTok 3-4 s ymoOcCTBa.
[IpoBoxasar nanecenne merok (digitize landmark). MeTkn HaHOCSAT B OHOM HOpSIIKE,
HampuMep 1o gacoBoi cTpenke: 1,2,3,4,5 u 1.1. I1o oc cCHMMeETpHH BBICTABIISTIOT JBE
METKH, OJIHY Ha BepXYILKE IIACTHHBI, APYTYIO Y OCHOBAHUS (CM pHC.)

2. COXPAHEHUE ®AMJIA TPS. Hanmpuwmep, 1.1.1.TPS (neppas uudpa —
JIepeBO, BTOPAst JINCT, TPEThsI — TOBTOPHOCTH).

3. OBbEJIMHEHUE ®AWMJIOB. Iporpamma TPSutil — npucoenunuts (aiin
(append file) — input — axtuBupyercs nepBblii aitn, Hanpumep, 1.1.1.TPS —
TIOMECTHUTDH B MECTO XpaHEHUs (output) —ycTaHOBKa (setup): — COPTUPOBKa, yJaJeHHE,
AKTHBHPOBAHNE HYXKHBIX (hallJIOB B TAPHOU ITOCIIEAOBATEIEHOCTH.

4, [HOJAIOTOBKA  ®AMJIOB TXT: daiin ¢ mopsaAKOBOH
nocienoBarenbHocThio: 1 1 2 2 3 3... @aifn ¢ o003HauUECHHEM ITAPHBIX METOK
(LM=22):

116
215
314
413
512
611
710

80
90

5. 3ATPYV3KA ®AMIA C KOOPIMHATAMU METOK. Oobpa3zen
(parMeHTa (aiina, COOTBETCTBYIONICTO IBYM H3MEPSAEMBIM ITOBTOPHOCTSM IS
OJTHOM JTUCTOBOM MJIACTHHBI:

LM=16
225.00000 3286.00000
234.00000 3252.00000
335.00000 3324.00000
346.00000 3274.00000
451.00000 3324.00000
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461.00000 3277.00000
557.00000 3284.00000
551.00000 3193.00000
70.00000 3215.00000
524.00000 3081.00000
408.00000 3095.00000
399.00000 3040.00000
277.00000 3103.00000
244.00000 3092.00000
173.00000 3139.00000
146.00000 3137.00000
IMAGE=IMG_3591.JPG
LM=16
223.00000 3283.00000
234.00000 3252.00000
333.00000 3323.00000
342.00000 3224.00000
451.00000 3324.00000
462.00000 3272.00000
557.00000 3284.00000
553.00000 3195.00000
70.00000 3215.00000
525.00000 3085.00000
405.00000 3095.00000
399.00000 3045.00000
275.00000 3103.00000
244.00000 3095.00000
175.00000 3138.00000
146.00000 3134.00000
IMAGE=IMG_3591.JPG

6. TIOJIYUEHUE PE3VYJIbTATA. BbicTaBisieTcss 4MCIO HWTEpalUid,
npoBoautcst IIpokpycToB 2-X (aKkTOpPHBIM AWCIEPCHOHHBIM aHanu3. Pesymbrar
COXpaHseTCs B BUIE PUCYHKOB M TEKCTOBBIX (hailsioB.

Taéauua 3. Ilpumep onpeneneaus MI'®A (xy6 ueperruatsrii, Basauku; n = 56; FA = MSyg
- MSerror = 0.003); ****%* _ <10‘6; MSs=0.003 — craructudecku He 3HaunmMas HA (ns); ommbka
n3Mepenns (measurement error) = 6.2 107

PROCRUSTES ANOVA RESULTS (EFFECT, SS, DF, MS, F, P, SIGNIFICANCE):

Individuals 4.5477 770 0.0059061 2.1438 Q ¥

Sides 0.046622 14 0.0033301 1.2088 0.26318 ns

Individuals x Sides 2.1213 770 0.0027549 44.3262 ( ******
Measurement error 0.097452 1568 6.2151e-005

Ta6aunua 4. Pacumdposka tabnuisl ¢ pedynbratamu [IpokpycToBo aHanusa

HCTOYHHUK BapUaIiH SS dF MS F p
o6paser 455 770 0.0059 2.14 10°
CTOpOHA 0.47 14 0.0033 0.26

oOpaser X cTopoHa 2.12 770 0.0028 4433 10°
ommnoKa 0.097 1568 0.00006

67



Q003HaYeHNd:

S§§ — cymMma KBajiparos

dF — aucno crenenei cBo0OIEI
MS§ — cpepumii kBaspar

F — 3nagenue kpurepus @uiepa
P — ypoBeHb 3HAYHMOCTH

0.3
0.2

0.1

04 03 02 01 0 01 02 03 04

Puc.2. 3epransio-oTpakeHHLIE H YepeIHeHHbIe (CBeTIbe) MeTKH, HaxoAamuecs B [IpokpycroBoM
IIPOCTPAHCTBE MOCIC BEIPABHHBAHHA (CM pHC.4, 11.4). JINCTOBBIC IUTACTHHEL Ay0a depeidaToro (n
= 100; nraguare aBe Metky, nporpamMa SAGE)

BBIHIOJIHEHHE TECTA 'V JIOJIA
ITporpamma TPSutil: cosnanue daiina (create file) NTS. input — axTHBHpYeTca
obwnit ¢aiin, nanpumep, all. TPS, noMecTuTs B MecTO Xpanenus (output).
Orkprisaercs nporpamma TPSreg — szarpyxarorcs daitnn gopmara NTS u alL. TPS.
Janee mocnenoBaTensHO BHEITONHAIOTCS OIIMH: consensus — partial warps —
regression — perm test. TeKCTOBEIM pe3ynwsTar nogsigerca u3 omuuu file — view

report. Hanpumep:

Generalized Goodall F-test: F = 14.42, df = 20, 46; P = 0.0000.
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[NPUMEP ITPOTPAMMBI-CKPUIITA JIUIA 12-TU METOK (LM=12)

HA A3BIKE PERL

[TosicHeHuMe: porpamMMa HammcaHa JJIsl TOTO, 9TOOBI OOBEAMHUTD OTICIbHbIC (aniIbl
TPS (2-3, moBTOpHOCTH), TPOHYMEpOBaTh MX It oOcuera mporpammoii SAGE).
3amaeTcsa KOJIMYECTBO MeTOK, Hampumep LM = 12. [Iporpamma siBisieTcss yqo0HOH 1
UCTIONB3YEeTCs, €CIM OJHO H300pakeHHE COAEPXKHUT HECKOIbKO JIUCTBEB WU
CTPYKTYp NapHBIX OPraHOB.

Broguwmerit daiin: allTPS. TPS
¢aiin BpiBozia pesyiprara: LM=12.TPS
(hatin koppextupoBku: log. TXT

#lusr/bin/perl

open(OUTFILE, ">C:/Users/user/Desktop/id/lm=12/LM=12.TPS") || die;
open(OUTFILE2, ">C:/Users/user/Desktop/id/Im=12/log.txt") || die;
open (INFILE, "C:/Users/user/Desktop/id/lm=12/all. TPS") || die;

{
undef local $/;
$line=<INFILE>;

}
@arraystr=split (/\n/, $line);

foreach my $s (@arraystr){ if (($§s=~m/SCALE/)==0)

{ if ($Ss=~m/LM/ ) { if (($s=~m/LM=12/)==0) {print OUTFILE2 "Check id

number”," $id","\n" ; } }

Sk++;

if ($s=~m/id/ || $s=~m/ID/ || $s=~m/IMAGE/ || $s=~m/image/ ) {

if ($k % 2!=0) {$temp=3k-+1;$id=$temp/2;}
else { $id=S$temp/2;}

$s="id=$id";

H
print OUTFILE $s; print OUTFILE "\n";
I

close INFILE,; close OUTFILE; close OUTFILE2;
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MMEPEYHU 1 CXEMbI MOP®OJIOTMYECKHMX ITPU3HAKOB,
NCTIOJIb3YEMBIX JUUTA BBITIOJIHEHU A HAYUYHO-
UCCJIEJOBATEJIbCKOIM PABOTHI IO OIPEJEJIEHHIO
CTABUJIBHOCTU PA3BUTUA

Pucynox 1. Cxema Mop(osIoruueckux npu3HaKoB Jewma (Abramis brama) v MI0TBbI
(BHU3Y)(Rutilus rutilus)* nist ONCHKH CTaOMIIBHOCTH Pa3BUTHS

1-7 - MepucTHYECKHE NPHU3HAKU: | - YKMCIIO JIyuel B IPYAHBIX IUIABHHMKAX; 2 - YHCIO JIydel B OPIOLIHBIX
IUIaBHHKAX; 3 - YHCIO Jiydell B MexokabepHOH meperopoike; 4 - 4ucio »kabepHBIX THMUHOK Ha 1-i
’KabepHOIt Iyre; 5 - YMCIIO TIIOTOYHBIX 3y00B; 6 - YUCIIO Yenryid B GOKOBOH JIMHUM;

7 - uncio yenryit 60KoBOI JIMHHUN, IIPOOOJEHHBIX CEHCOPHBIMU KaHAIBIAMH.

* YV IIOTBBI HE YYUTHIBACTCS IIPU3HAK 5 B CBS3U C HAIIPABICHHOCTHIO aCHMMETPHH 3TOTO IIPH3HAKA.



Pucynok 2. Cxema Mop(oJIOrn4ecKuX NpU3HAKOB peuHoro okyHs (Perca fluviatilis).

1-8 - MepucTHUECKHE MPH3HAKH: | - YHCIIO Tydeil B IPyJHBIX ILIABHUKAX; 2 - YHCIIO JTydel skabepHoi
MEPEroOHKH; 3 - YMCIO KaOepHBIX THIYMHOK Ha IEpBOi xkabepHOW ayre; 4 - uyucio 3yOLOB IO Kparo
npeaKabepHOil KPBILIKK; S - YUCIIO IIMITOB HA MOKPBILICYHON )KaO0EpPHOH KOCTH; 6 - YUCIIO CEHCOPHBIX MO
Ha BEPXHEil 4aCTH TOJIOBBI; 7 - YHUCIO CEHCOPHBIX MOpP Ha HUKHEH YeNIOCTH; 8 - YMCIIo JTydell B OpPIOIIHBIX
TJIaBHUKAX.

ITEPEYEHb MOP®OJIOT MYECKUX ITPM3HAKOB JIJIA
OLEHKU CTABUJIbHOCTU PA3BUTH A BbIUKA- 3EJIEHYAKA
(Zosterissessor ophiocephalus)

YHCIIO JIydel B IPyIHBIX TUIAaBHHUKAX;

YHCIIO JTydel B OPIONIHBIX MIaBHUKAX;

YUCIIO >ka0epHBIX JTy4eii;

YHCI0 jkabepHBIX TEIYMHOK Ha 1 ykaOepHoit xyre;
9UCITO XKaOEPHBIX THIYMHOK Ha 2 xabepHoii myre;
YUCIIO >ka0ePHBIX TEIYMHOK Ha 3 aOepHOH nyre;
YHCII0 KaOePHBIX THIYMHOK Ha 4 xabepHoil ayre.

O O O 0O O O O
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Pucynok 3. IlepeueHs MOP(OIOrHIECKUX MPU3HAKOB TS OLICHKH CTaOMIBHOCTU Pa3BUTHS
3osiotoro kapacs (Carassius carassius) u cepeopsiHoro kapacs (Carassius auratus)

1-5 - MepucTHYeCKHE NPU3HAKU: | - YKMCIIO Jydel B IPyAHBIX IUIABHUKAX; 2 - YHCIO JIydel B OPIOLIHBIX
IUIABHUKAX; 3 - YHMCIIO aOEpHBIX THIYMHOK; 4 - YKCIIO TJIOTOYHBIX 3y0OB; 5 - yHcIO yelyid B
60KOBOI TUHHUM.

INEPEYEHb MOPOOJIOTUYECKUX I[TPU3HAKOB IJIA
OLIEHKU CTABUJIBHOCTU PA3BUTHU A LLIYKU (Esox luceus)

YHUCIIO Jy4eH B TPYIHBIX [JIABHUKAX;

YHUCIIO JTy4el B OPIOIIHBIX TIABHUKAX;

YHUCIIO Jy4eH B )KaOCpHOU MEePeIoHKe;

9HUCITo XKaOePHBIX THIYMHOK Ha MEPBOii KabepHOil myre;
YHCIIO HAATJIA3HUYHBIX CEHCOPHBIX TOD;

YHUCIIO CEHCOPHBIX TIOP Ha HIDKHEH YeIOCTH;

YHUCIIO CEHCOPHBIX TIOP Ha jKa0epHOM KPHIIIKE;

YHUCIIO TOATTIA3HUIHBIX CEHCOPHBIX TIOP.
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Pucynok 4. Cxema npuszHakoB cTpeko3bl (babka 3enenas) (Cordulia aenea aenea),
HCTIONIB3YIOIIUECSIE ISl ONICHKH CTAOMUIIBHOCTH PA3BUTHSL.

1 — gmcno sueek Mexay KoctanbHo (C) 1 cyOkocTanbHOM (SC) )KMIKaMK OT OCHOBAHUS 10 y3enka (n);

2 - yucno a4eeKk Mex1y cyokocranbHoit (Sc) 1 paxuansHoii 2 (R2) sKmiikaMu 0T OCHOBaHUs JI0 y3eika (n);

3- umcno saeex Mexay koctanbHoi(C) u paguansHoi 1 (R1) sxKunkamu oT y3enka (n) o ITEPOCTUTMSI (pt);
4 - yucno sueek Mexay paguansHoii 1 (R1) n paguansroii 2 (R2) xunkamu OT y3eika (n) 10 NTEPOCTHIMBI

P
5 — 4HCIIO0 SUEEK B CEKTOPE, OTPAHMYECHHOM paanaibHoit 4+5 (R4+5) n Menuansaoit (M) xKuikamu.
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PucyHok 5. Cxema IIpU3HAKOB €BPOINCHCKUX 3€NEHBIX JITyLIeK (Rana esculenta complex):
o3epHast Jarymka - R. ridibunda Pallas; npynoas nsryiika — R. Lessonae Camerano; ruOpuaHas
¢dopma - R. esculenta L.

1-13 — MepucTHUecKkue NpU3HAKU:]l - YUCIO TOJIOC Ha IOp3albHOW cTOpoHe Oenpa; 2 - YHMCIO MSATEH Ha
JOp3aJIbHOM CTOpOHE Oenpa; 3 - YHCIO MOJOC Ha JOpP3abHOM CTOPOHE TOJICHH; 4 - YKCIO MSTEH Ha
JIOp3aJIbHOW CTOPOHE TOJICHH; 5 - YMCJIO IMOJIOC Ha CTOIe; 6 - YHCIO ISITCH Ha CTONE; 7 - YUCIIO IMSATEH Ha
cnuHe; 8 - 4yucno OesbIX MATEH Ha IUIAHTApPHOW CTOPOHE BTOPOTO MaJibla 3aHEH KOHEYHOCTH; 9 - YMCIo
OeNbIX ISITEH Ha IUIAHTApHOW CTOPOHE TPEThero majbla 3axHell KoneuyHocTH; 10 - yucio Oeibix MsaTeH Ha
IUTAHTApHOW CTOPOHE YETBEPTOTrO Maiblia 3aJHEH KOHEYHOCTH; 11 - YHClio TMOop Ha IUTAHTApHOW CTOPOHE
YETBEPTOrO Malblia 3aJHeH KOHEYHOCTH; 12 - 4nciio 3y00B Ha MEKUYEIIOCTHON KOCTH; 13 - unciio 3y00B Ha
COLIHUKE.

[MEPEUEHb MOP®OJIOI'MYECKUX ITPU3HAKOB UJI OLIEHKI
CTABUJIBHOCTU PA3BUTUS TPABIHOM JIAT VIIKHU (Rana
temporaria)

YHCJIO MOJIOC Ha I0P3aIbHON CTOpOHE Oenpa;
YUCIIO MSTEH Ha I0P3aIbHOM CTOpoHe Oexpa;
YHUCJIO MOJIOC Ha I0P3aIbHON CTOPOHE TOJICHH;
YHCIIO TIATEH Ha IOP3aJbHON CTOPOHE I'OJICHH;
YHCIIO MOJIOC HA CTOIIE;

YHCJIO IIATCH Ha CTOIIC,

YHCJIO IIATCH Ha CIIMHE,

guciio Oyropkos Ha JI-00pa3HOM IIATHE CITUHBL;
YHUCIIO 3y00B HA MEKUYCITIOCTHON KOCTH;

YHCII0 3yOOB Ha COIIHUKE.
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PucyHok 6. Cxema MOp(hOIOTHIEeCKHX IIPU3HAKOB OOBIKHOBEHHOI Oypo3ybku (Sorex
araneus), manoii 6enozyoku (Crocidura suaveolens), cpenneit 6ypo3yOku (Sorex caecutiens),
TYHIpsIHO# Oypo3yOku (Sorex tundrensis), 6ypoit 6ypo3yoku (Sorex roboratus), paBHO3y0Oi

0ypo3yOxu (Sorex isodon) nist OUCHKH CTAOUILHOCTH Pa3BUTHS

1-10 — MeprcTHYECKNE IPU3HAKHU:

1 - 4MCII0 OTBEPCTHI HA BEPXHEUEIIOCTHON KOCTH HAa YPOBHE BTOPOr0 MOJISIpa (epeaHEHEOHBIE).
2 - 9HCII0 OTBEPCTHHI Ha BEPXHEUCTIOCTHOU KOCTH, MEXTY IIepeIHe — U 3aHeHEOHBIMHY;

3 - 4HCII0 OTBEPCTHII B IIBEe MEXKIY HEOHOH M BEpXHEUETIOCTHOH KOCTSMH (3aJHEHEOHEIE);

4 - 4yUCII0 OTBEPCTHI HA TIACTUHKE HEOHOM KOCTH, B JIOXKOMHKE 1103311 33 JHEHEOHOTO OTBEPCTHS;
S - 4HCI0 OTBEPCTHI Ha YeIIyH4aToil KOCTH 110331 BEPXHET0 CyCTaBHOTO Oyropka;

6 - 4UCII0 OTBEPCTHI HA OCHOBHO# C)@HOMIHON KOCTH BOKPYT BXO/Ia B ITEPUIOMIHBII KaHAI;

7 - 4uciI0 OTBEPCTH B MEpeIHEN YacTH TEMEHHOM KOCTH 0331 TJIA3HULIbL, IIEPE]] KETOOKOM;

8 - yncino oTBEpCTHUi B CpelHEH YaCTH TEMEHHOU KOCTH B OCHOBaHHU KeN00Ka;

9 - 4UCII0 OTBEPCTHI Ha TEMEHHOW KOCTH y BBIXOZA U3 KelI00Ka;

10 - upcno OTBEpPCTHii Ha 3aJHEM BBICTYIIC TEMEHHONW KOCTH.
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Pucynok 7. Cxema MOP(OTOrHIECKUX MIPU3HAKOB IS OLICHKH CTAOMIBHOCTH Pa3BUTHUS AT
noseBoi MeIu (Apodemus agrarius), Manoil MelH (Apodemus uralensis), XKeITOrOPIIOH MBIIIH
(Apodemus flavicolis), mpimm-mMantoTku (Micromys minutus)

1-10- MepucTHUECKUE TIPU3HAKN:
1 - 4MCII0 OTBEPCTUI HA BEPXHEUENIOCTHON KOCTH B paliOHE JIMAacTeMBl, IEpesl KOPEHHBIMU 3y0amu;
2 - 9HCII0 OTBEPCTHH Ha CKYJIOBOM OTPOCTKE BEPXHEUEIIIOCTHOH KOCTH;
3 - 4ncI0 OTBEpPCTHII HA OCHOBHON KIIMHOBHIHOM KOCTU MGy HETIOCTOSIHHBIM U OBAJIbHBIM OTBEPCTUSIMH;
4 - 4uCII0 OTBEPCTHH HA OCHOBHOM 3aTBUIOYHOI KOCTH;
5 - 4HCTI0 OTBEPCTHII MOIBS3BIYHOE OTBEPCTHE BMECTE C JIOHOIHUTEIBHBIMY;
6 - 4UCII0 OTBEPCTHI Ha PEIYETIOCTHOM KOCTH, Hal MH(PPAOPOUTAILHBIM KaHAJIOM;
7 - 4HMCIO OTBEPCTHII Ha JaTepaIbHON OBEPXHOCTHU JIOOHOH KOCTH (II03a]H CIIE3HOIN);
8 - 4MCII0 OTBEPCTHIA B HIDKHEH 4acTH OpOMTAJIBbHOM MOBEPXHOCTH JIOOHOHM KOCTH (HaJ OpOUTAILHON

BBIPE3KOH);
9 - YuCIO OTBEPCTHH B BEpPXHEW YacTH MO3rOBOW IUIACTUHKH JIOOHOW KOCTH MOJ TEMEHHBIM

rpebGHeM;
10 - uncI0 OTBEPCTHI B paifioHE 3aTHUIOYHBIX MBIIIEIIKOB.
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PucyHnok 8. Cxema MOP(HOIIOTHUECKHX TIPU3HAKOB TSI OIICHKH CTAOMILHOCTH Pa3BUTHS LIS
pookeii onesku (Clethrionomys glareolus cieBa n 00bIKHOBEeHHO# noneBku (Microtus
arvalis)(cnipaBa)

1-10 - 9nCI0 METKUX OTBEPCTHH:

1 - Ha BepXHEUCIIOCTHOM KOCTH (B paifoHEe IMACTEMEI), ITepe]] KOPSHHBIMH 3y0aMu;
2 - Ha CKYJIOBOM OTPOCTKE BEPXHEUEITIOCTHON KOCTH;

3 - Ha OCHOBHOI{ 3aTBUIOYHON KOCTH (II€pe] MOABS3BIYHBIM OTBEPCTUEM);

4 - HOIBA3BIYHOE OTBEPCTHE (BMECTE C TOMOITHUTEIBHEIMH);

5 - Ha IpeUeNIOCTHON KOCTH (Hax HH(PaopOUTATIBHBIM KaHAIOM);

6 - Ha 1aTepaIbHOM MOBEPXHOCTH JIOOHOM KOCTH (1103311 CIIE3HON);

7 - B HIDKHEW 4acTH OpOUTAIBHON TIOBEPXHOCTH JIOOHOM KOCTH (HaJl OpOUTAIILHOMN BBIPE3KOiA);
8 - B BepXHeil YacTH MO3rOBO#1 IUTACTHHKY JIOOHO# KOCTH 10/I TEMEHHBIM IPEOHEM;
9 - Ha yelyi4aTon KOCTH;

10 - Ha COCLIOBOI YaCTH KAMEHHCTOM KOCTH.

CPEJICTBA UCCJIEJIOBAHUI 11 BCIIOMOI' ATEJILHBIE
NMHCTPYMEHTDGI

MUKpOcKoI OuHOKyIsipHbIi 50-1350x TY 3-3-986, TY 3-3-777, TY 3-3.1911-89;
nmyna Hanobnast TY 25-2015-0001-88;

nuHerika Ha 10 cM ¢ uenoit genenus 1 mm I'OCT 427-75;

TpaHcmopTHp ¢ 1eHoi nenenus 1 rpag. OCT 6-19-417-80

nupKynb-uzmeputens TY 25-7203014-91

Oans anexrpudeckas TY 64-1-2850-80;

nuHIEeTs rnasaeie TY 34-1-37-78;
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cKkajbnenu riasueie TY 64-1-17-78;

Habop rucroyorunyeckuit TY 64-1-504-74;

HOXXHUITEI TY 64-1-3 785-83;

3yOHas 1meTka (ObITOBas) C KECTKOM MIETUHOM;
OaHKHU CTEKIISTHHBIC I GUKCAIMH U XpaHEHHS IPo0;
yamka [Terpu 'OCT 23932-90;

XOJOAUIBHUK (OBITOBOW) IS XpaHEHHUS TPoO.
PeaxTuBbl st hukcanuu

e (dopmanun 3% Boausii pactBop TY 6-09-3011-73;
CITUPT 3TUNOBHIH uTheBor 95% I"OCT 5963-67;
cnupt 3tunoBeii Texuudeckuid FOCT 17299-98;
cnupT ATWIOBBIHA pektrudukoBanHbiii [OCT 18300-87;
Boja nuctwiupoBanHas [OCT 6709-72.

PEKOMEHJIAIIMN IO TEXHUKE BE3OITACHOCTH B LIEJIAX
OXPAHBbI OKPYXAIOHIEN CPEJIbI

e [Ipu BBINONHEHWH PadOT PEKOMEHAYETCsl COOJIIOAATh CTaHAApTHBIE TPEeOOBaHUS
10 TEXHHUKE O€30IaCHOCTH.

e Oprannzanus o0ydenus padoraromux 6ezomacHocty Tpyaa - mo 'OCT 12.0.004-
90.

e TpeboBaHHsA TEXHUKU 0E30MACHOCTH MPH pabOTe C XUMUUECKUMH PEaKTHBAMH I10
I'OCT 12.1.007-76.

e DiexTpoOe30nacHoCTh MpU padoTe C AIEKTPOYCTAHOBKAMH O0ECIIEUMBACTCS II0
I'OCT 12.1.019-79.

e [lomemnienue  OHONOTMYECKOH  JabopaTopuy  JODKHO  COOTBETCTBOBATH
TpeboBaHusM noxkapHoi 6e3onacHocTr o 'OCT 12.1.004-91 u umetsb cpencraa
noxapotymenus no 'OCT 12.4.009-83.

CIIMCOK BUJIOB PEKOMEH/IYEMBIX JIJISI OITPEAEJIEHUS ®A U
CTABUJIBHOCTHU PA3BUTHU A

Pacrenus

o bBepesa nmoucnas - Betula pendula Roth. u apyrue Bums 6epes, mpouspacTaromiye

Ha TeppuTtopuu Poccun.

Knén eBponeiickuii (ocTponuctHslil) - Acer platanoides

Hy6 uepenryatsiii - Quercus robur

JIuna menkomuctHas - Tilia cordata

CocHa oObIKHOBEHHAS - Pinus silvestris
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PLIOBI

Jlewr - Abramis brama Linne, 1758

ITnorsa - Rutilus rutilus Linne, 1758

Peunotii okyHs - Perca fluviatilis Linne, 1758

Iyka - Esox luceus Linne, 1758

Kapacs 3omotoii - Carassius carassius Linne, 1758

CepeOpsiabiii Kapack - Carassius auratus Bloch,1783

Brriok 3enenuak - Zosterisessor ophiocephalus Pallas, (= Gobius ophiocephalus),

1811

3eMHOBOJHDBIE

OsepHas jiaryiika - Rana ridibunda Pallas, 1771
[pynosas nsrymika — Rana lessonae Camerano, 1882
I'mbpunHast popma - Rana esculenta Linne, 1758
TpaBsHas nsarymka — Rana temporaria Linne, 1758

MuiekonuTalwuiue

Poixas noneska - Clethrionomys glareolus Schreber, 1780

Kpacnas noneska - Clethrionomys rutilus Pallas, 1779

JloMoBast MeItib - Mus musculus Linne, 1758

[Moneas Mbib - Apodemus agrarius Pallas, 1771

Cepas noneBka - Microtus arvalis Pallas, 1778

XKenroropnas meimbs Apodemus flavicollis (= Sylvaemus flavicollis Melchior,

1834)

3amagHO-eBpoIIeiicKas MBIb - Apodemus sylvaticus, (= Sylvaemus sylvaticus

Linne, 1758)

Mautast Mblb - Apodemus uralensis (= Sylvaemus uralensis Pallas, 1811)
Mbiib ManoTtka - Micromys minutus Pallas, 1771)

Maunas 6eno3yoka - Crocidura suaveolens Pallas, 1811

Cpenusist Oypo3yoOka - Sorex caecutiens Laxmann,1978

Tyunpsaas 0ypo3yoOka - Sorex tundrensis Merriam, 1902
OOwIkHOBeHHas1 OyposyOka - Sorex araneus Linne, 1758

Bypas 6ypo3sy6Oxka - Sorex roboratus Hollister, 1913

PaBHO3y06as OyposyOka - Sorex isodon Turov, 1924.
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