OHHAasA
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N3MeH4YnBOCTb

* OTO CMNOCODOHOCTL XXUBbIX OPraHM3MoB
npnobpeTaTb HOBbIE MPU3HAaKN U CBOMNCTBA.
bnarogapsi USMEHYMBOCTU, OPraHU3Mbl
MOryT npucrnocabnnBaTbCs K
N3MEHAKLLIMMCS YCNOBUAM Cpebl
obunTaHus.




PopMbl UBMEHYUBOCTU

 HacrneOcmeeHHas, usiu 2eHomunu4yeckas,

U3MEeH4YU80CMb - N3AMEHEHNA MPU3HAKOB
opraHn3ma, obycnoBfieHHbIE UBMEHEHMEM reHOTMNA.
OHa, B CBOIO o4epeab, noapasgenaeTcd Ha
KOMOMHATUBHYO U MyTauWOHHY0. KoMOMHaTHUBHasA
N3MEHYNBOCTb BO3HUKAET BCreacTBue
nepekoMonHauum HacreacTBeHHOro martepuana
(reHOB 1 XpOMOCOM) BO BpeMSA raMeToreHesa u
NofioBOro pasmMHoxeHus. MytaunoHHas
N3MEHYNBOCTb BO3HUKAET B pe3yrbrate UsMeHeHUs
CTPYKTYpbl HACNeaACTBEHHOIro Matepuana.

e HeHacsniedcmeeHHasi, unu

deHomunu4yeckasi, unu MoouukauyUuoHHas,

UusmMmeH4Yueocmb — naMeHeHnd npm3HakosB
ONFMAHRAMA He OBbVCeNoORMEeHHRKIe NRMeHeHem




MoaundunkaumoHHas

M3IMEeHYUNBOCTD

 ModuopukauyuoHHass U3BMEeH4YU80CMb - 3TO
N3IMEHEHUA NMPN3HAKOB OPraHN3MoOB, HE
O6yCJ'IOBJ'IeHHbIe M3AMEHEHNAMUN TEHOTUINa U
BO3HMKatoLL e noa BinsHnem dpoaktopoB
BHELLHeW cpeasbl.

« Cpena obuntaHuns nrpaet 6onbLUYyo posib B
dopmunpoBaHnUmM NPN3HAKOB OPraHU3MOB.

« Kaxkgbin opraHn3m pa3BuBaeTCsa U OOUTAET B
onpeneneHHon cpeae, UcnbliTbiBast Ha cebe
nencTemne ee akTopoB, CNOCOOHbIX NBMEHSITh
Mopdoriormyeckme n dusmnornornvyeckme
CBOWCTBA OpraHM3MOB, T.€. UX peHOoTUn.




OcHOBHbIE€ CBOUCTBA

MoandouKaLMOHHON N3SMEHYNBOCTH
1) HeHacnegyeMocCTb

2) rpynnoBoOn XapakTep n3aMeHeHnn (ocobu ogHoro
BuAa, NOMeLLEHHbIE B OQMHAKOBbIE YCITOBUS],
npunobpeTaoT CXoaHbIe NPU3HaKNn)

3) COOTBETCTBUE N3SMEHEHNN OENUCTBUIO haKTopa
cpenbl

4) 3aBUCUMOCTb npegerfioB USMEHYNBOCTU OT
reHoTuna.



Hopma peakuun

* OTO CTENEHb BapbMpOBaHUSA NMpuU3HaKka, nnu
npegensl MoandouKaLnoHHOW
N3MEHYNBOCTMW.

* Hopma peakuyuu ebipaxkaemcsi 8 COBOKYMHocmu
geHomuros op2aHuU3mMos, popMupyrouwUXCcs1 Ha OCHoge
oripedesieHHo20 2eHomurna oo enussHUeM pasu4vHbIX
gakmopos cpedbl. Kak rpaesursio, Kormud4ecmeeHHbIe
npuU3HaKku (8bicoma pacmeHuu, ypoxXauHocmek, pa3mep
Jlucmpbes, yOoOUHOCMb KOPOB, AUUEHOCKOCMb Kyp) uMerom
boree WupoKyr HOpMy peakuyuu, mo ecmb Mo2ym
U3MEHSIMbCA 8 WUPOKUX rnpederiax, YeM Ka4eCmeeHHbIe
MpuU3HaKu (usem wepcmu, XXUpPHOCMb MOJI0OKa, CMPOEeHUEe
ueemka, apyrirna Kposu). 3HaHuUe HopMbI peakuyuu umeem
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BapuaunoHHbIN paa

MO,EI,I/ICbI/IKaLI,I/IOHHaFI N3IMEHYNBOCTb MHOITNX MNMPN3HaAKoB
paCTeHNUN, XUBOTHbIX U YEJ10BEKA NMNOAHYNHAETCA obLnM
3dKOHOMEPHOCTAM.

OTN 3aKOHOMEPHOCTU BbIABMAOTCS HA OCHOBaHUU
aHanusa nposiBrieHns NpusHaka y rpynnsl 0Cobewn (n).

CTeneHb BbIPpaXXEHHOCTUN N3y4aeMoro npu3Haka y YneHos
BbIOOPOYHOM COBOKYMHOCTU pasnnyHa.

Kaxgoe KOHKpeTHOe 3HavyeHne n3y4aemoro npusHaka
Ha3bIBalOT eapuaHmMou n obosHavaroT bykBou v. HactoTa
BCTPEYaeMOCTU OTAENbHLIX BapuaHT 0bo3HavaeTcH
bykBom p.

[Tpn N3y4eHnn N3MEeHYNBOCTU NMPU3HaKa B BbIDOPOYHON
COBOKYMHOCTU COCTaBMAETCA BapnaLMOHHbIN pag, B
KOTOpPOM OCOOU pacrosiaratoTcs rno BoO3pacTaHuio
rnokasaTens nsy4yaemoro npusHaka.



BapuaunoHHbIN paa

« Hanpumep, ecnn B3aTb 100 KONOCLEB MeHMLUbI (n = 100), nogcyMTaTb YNCNO
KOFTOCKOB B KOJ10C€ (V) M YMCMNO KONOCBLEB C AaHHbIM KONMYECTBOM KONOCKOB, TO
BapuaLUWoHHbIN pag byaeT BbirmsaeTb cneayowmm obpasom.

VI e N T R N R

YacTtoTa

2 7 22 32 24 8 5
BCTpevyaeMocTHu (p)

Ha ocHoBaHMKM BapuaLMOHHOIO paaa CTPoUTCA
< O T BapuaunoHHas KpuBas - rpadouyeckoe

304 OTOOpaXkeHne 4YacToTbl BCTPEYaeMoCTH
KaOQown BapuaHThbl.

2071 CpegHee 3HayeHne NpusHaka BCTpeyaeTcs

10+ Yalle, a Bapuauum, 3Ha4YNTENbHO
oTnu4atoLmnecs oT Hero, - pexe. JTo

————— -
1415161718 19 20 v Ha3blBaeTCcAa «HOpManbHbIM
pacnpeaeneHnem». KpuBasa Ha rpauke
Bapnannonnax KpHBas 6b|BaeT, KaK npaBuro, CI/IMM€TpI/NHOI7I.




3HaHMe 3aKOHOMEPHOCTEN
MoandPUKaLMOHHON UBMEHYMNBOCTU UMEET
bonbLUoe npakTnyeckoe 3Ha4YeHue,
MOCKOSIbKY NO3BONSAET NpeaBuaeTb U
3apaHee NnaHnpoBaThb CTEMNEHb
BbIpaXX€HHOCTU MHOTMX MPU3HaKOB
OPraHM3MOB B 3aBUCI " o5~ " =~ "=~
BHELLHen cpeapbl. L =




dopmbl MOOAUDUKAL MU

§
« AganTnBHble Moandukaymu v Y

* Mopdo3bl

« PeHoTUNMYEeCKne cynpeccum



