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N3MeH4YUBOCTb

CpaBHeHue moandpmkaumm n mytaumm

Mpu3sHak

OnpepeneHuve

CyTb aBneHusa

YacToTa noasneHus

HanpaBneHHOCTb

3HavyeHue

MoryT nu
HacnegoBaTbCcA

Moaudukauumn

KOHerTHbIe N3IMEeHEHUA
npmn3Haka, BO3HUKLLIKE rnoa

BNUsHMeM pakTopoB
BHeLUHeN cpeabl

Mpsmoe nameHeHne
npusHaka

Bo3HukaT maccoBo

XapaKkTepuasyrTtcs
HanpaBneHHOCTbIO

lNonesHbl, umetoT
npucnocobutensHoe
3Ha4YeHne

He Hacnepnytotca

MyTauuu

Cny4yanHO BO3HMKLUVE
CTUXUNHbIE U3SMEHEHUSA
reHoTuna

N3meHeHue reHa
NI XPOMOCOMB!

EAnHUYHBI

HocaTt HeHanpaBneHHbIN
Xapaktep

MoryT 6bITb
BpeOHbIMU, NOSe3HbIMMU,
HenTpanbHbIMK

Hacnepnytotca



MoouukayuoHHas uamMeH4Yu8oCmMb

I3aMeHUYMBOCTb OpraHM3MoB, BO3HMKaOLLAA Noa
F A BNMMAHWEM (PAKTOPOB BHELLUHEW cpeabl U He

: 3aTtparmearoLlaqa reHoTuna, HasblBaeTcd
MOOUUKaUUOHHOU.

MoandoukaunoHHaa N3MEHYNBOCTb HOCUM
epyrirnoesou xapakmep, TO eCTb BCe 0CObU 0gHOro
Buaa, NnoMeLlleHHble B OMHAKOBbIe YCIOBUS,
npuobpeTaloT cxoaHble NpusHakn. Hanpumep, ecnu
COoCy[, C 3BrfieHaMu 3efieHbIMU MOMECTUTb B TEMHOTY,
TO BCE OHM YyTPATAT 3eNeHY OKPacCKy, eCrin Xe
BHOBb BbICTaBUTb Ha CBET — BCE ONSATb CTaHyT
3eneHbIMW.

MoandoukaunoHHaa N3MEHYNBOCTL ABIAETCS
ornpeodesrieHHoU, TO eCTb BCerga COOTBETCTBYET
doakTopam, KOTopble €€ Bbi3blBatoT. Tak,
yrneTpadmoneToBble Ny4n UBMEHAIKOT OKPACKY KOXMU
yerioBeka, ycuneHHble ou3nyeckne Harpyskum
BIMUAIOT Ha CTeNEHb Pa3BUTUA MbILLILL.




MoaoudpukaumoHHaa N3MEeHYNBOCTb

BonbLyto posnb B opMUpoBaHUN NPU3HAKOB

F A OpraHM3MoB UrpaeT cpena ero ooutaHus. Kaxabin
: OpraHmM3m pasBuBaeTCsa U OOUTaeT B
ornpenerieHHon cpeae, ncnbliTbiBas Ha cede
aencTeme ee pakTopoB, CNOCODHLIX N3MEHSTb
Mopdonornyeckne u pusnosriormndyeckme CBomcTea
OpraHuU3mMoB, T.e. Ux peHoTun.

Knaccuyeckum npMmMepom N3meH4YMBOCTU
NpU3HaKoOB Noa AencTenemM pakTopoB BHELLHEN
cpedbl ABndeTcs PasHONUCTHOCTb Y CTpesionncTa:
NOrpy’>XeHHble B BOAY NMUCTbA MMEIOT NEHTOBUAHYIO
doopmy, NUCTbS, NaBakrLLme Ha NOBEPXHOCTH
BOLbl, — OKPYIIyI0, a Haxoasawmnecs B BO34YyLLHOMN
cpege, — cTpenosugHble. Ecnu e Bce pacteHune
OKa3blBaAETCA NOMHOCTbLIO MOrpy>XeHHbIM B BOAY,
ero NNCTb4A TONbKO NEHTOBUAHbLIE.




MoouukayuoHHas uamMeH4Yu8oCmMb

[Tog oencrTemeM ynsTpauoneToBbIX Nyvyen y nogen (ecnm oHn He
anbbuHOCHI) BO3HMKAET 3arap B pes3yribrate HaKoMmeHns B KOXe
MefiaHMHa, NpUYeM y pasHbiX Nogen MHTEHCUBHOCTbL OKPAaCKMN KOXU
pasnuyHa.

Takum obpasom, U3MeHeHUs1 psiga NPU3HaKkoB OpraHN3mMoB
Bbl3blBaeTCs AeucTBMeM (pakTopoB BHeLLHeN cpeabl. [lpnyem aTtu
N3MeHeHNs He HacrneaytTcd. Tak, ecnn nonyyYnTb NOTOMCTBO OT
TPUTOHOB, BblpalleHHbIX Ha TEMHOM FPYHTE, 1 MOMECTUTbL UX Ha
CBETMbIN, TO BCE OHU ByAyT MMETb CBETIIYIO OKPACKY, @ HE TEMHY!IO,
Kak ux pogutenu. To ecTb, AaHHbIN BUO U3MEHUYMBOCTU HE
3artparmBaeT reHoTun 1 No3ToOMy He nepenaeTcya NoToOMKaMm,
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, pacTyliei B nec

CocHa, pacTyuian Ha nobepexbe OTNNYAETCA BHELHE OT COCHbI

CocHoBbIN nec.



MooudgukayuoHHasi UsMeH4Yu8oCmb

HeaganTtuBHble Moanukaumn: Mopgho3sl 1 gpeHOoKornuu.

Mopdo3bl — HEHacneaACTBEHHbIE U3BMEHEHUS, Bbi3BaHHbIE
9KCTpeMarbHbIMU NN HEODObIYHBIMUK dbakTopamu cpeabl
(peHreHoMopd03bl, XeMOMOPd03bl), UAMEHSIIOLLME COMATUYECKNE KITETKM.
Mopdo3bl paccMaTpmBaloT Kak «ypoAcTBa», KOTOpble HeHacneayTcsa N He
HOCAT aganTUBHOMO Xxapaktepa. Hanpumep, npu obny4YeHnn NMYmMHOK
Apo30cunbl Nony4arT MMaro ¢ Bbipe3kamMu B pasnnYHbIX YacTsaX Kpbina,
KOTOpble ABMSATCA CNeACcTBMEM r’MOenn YacTu KNeTOK MMarnHarnbHbIX
[IVICKOB Kpblfia BCNeacTBUN obny4eHus.

deHOKONUN — HEHACNEeACTBEHHbIE NU3MEHEHUS, CXOAHblE C U3BECTHbLIMU
MyTaunsamm. PeHoKonnn ABNAKTCA pe3ynsTatoM AENCTBUS PU3NYECKUX U
XUMWYECKUX areHTOB Ha reHETUYECKU HOPMarbHbIN opraHnam. Hanpumep,
Npn NCNONbL30BaHUN masiudoMuda YacTo poXaanucb AeTn ¢
YKOPOYEHHbIMU FTACTOBUAHLIMU PyKamMu, KOTOPYO MOryT Bbl3BaTb U
MyTaHTHbIE annenu.



MoouukayuoHHas uamMeH4Yu8oCmMb

HecmMoTps Ha TOo, 4YTO Nog BNUAHMEM YCNOBUN
BHELLHEN cpeabl MPU3HaKnU MOryT N3MeHATbLCS,
9Ta U3MEH4YMBOCTb He becnpenencHa. Tak, Ha
noJsie nuweHnLbl MOXXHO ODHapPYXUTb pacTeHUS C
KpyrnHbIMKU kKonocbsimu (20 cm n 6oree) n o4eHb
Menknmu (3-4 cm). 3To oObACHAETCA TEM, YTO
reHOTMN onpenenseT onpeaesieHHble rpaHnLbl, B
npegenax KoTopbiX MOXeET MPonucxoamTb
N3MEeHEHWE Npu3Haka.

CTeneHb BapbMpoOBaHUs NpuaHaka, unun npegensl
MOANMPUKALMOHHOW N3MEHYMNBOCTM, Ha3bIBaAKOT
HOpMOU peaKuuu.
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MoouukayuoHHas uamMeH4Yu8oCmMb

Kak npaBuno, Kkosu4ecmeeHHkIe rnpu3HaKku
(BbICOTa pacTeHUNn, YPOXKanHOCTb, pa3Mep
NMNCTbEB, YOOMHOCTb KOPOB, ANLEHOCKOCTL KYP)
NMetoT Dosiee LWMPOKYH HOPMY peakumun, To eCTb
MOryT N3MEHATBLCA B LUMPOKUX npeaenax, Hexenu
KadyecmeeHHble rpu3Haku (LUBET LWEPCTH,
XMPHOCTbL MOJIOKa, CTPOEHME LBETKa, rpynna
KPOBMW).

3HaHWEe HOPMbI peakuumn nmeet dornbluoe
3Ha4YeHMe Onsd nPakTUKU CeNbCKOro Xo3sncTaa

Takum obpasom, moandukaumoHHas
N3MEHYMBOCTb XapaKkTepunsyeTca crieayoLwmmm
OCHOBHbIMU CBOWUCTBaMM:

1. HeHacnegyemocTs;

2. [pynnoBoun xapaktep N3MeHeHuu;

3. CooTBETCTBME U3MEHEHUI OENUCTBUIO haKTopa
cpeapbl.




MoouukayuoHHas uamMeH4Yu8oCmMb

AR [1na oueHKn cteneHn BblIpaXXeHHOCTU n3y4HaemMmoro
: Npu3HaKa UCnosib3yT NOHATHE:

OKCIIPECCUBHOCTbL — cmeneHb

gpeHomunuU4ecKoz20 rnposierieHUs1 2eHa.

OTOT NoKasartesib 3aBMCUT OT B3aUMOLEUCTBUS
reHa c gpyrumm reHamu, unum oT BO34eUCTBUS
BHELLUHMX YCNOBUN.

Hanu4yne gaHHOro reHa He Bcerga o3Ha4aerT, uTo
OH npogaBuTCS B oeHoTune. [na oueHkn
KonnyecTBa ocoben, y KOTOPbIX 3TOT NPU3HaK
doeHOTUNNYECKN NMPOABUNCS NCNONb3YIOT TEPMUH
[IEHETPAHTHOCTE. lNeHempaHmMHocmse —
yacmoma ¢eHomuUrnu4ecKo2o rposierieHuUs
rnpusHaka y ocobel ¢ 00OUHaKo8bIM 2eHOMUNom
rno amomy 2eHy. NeHeTpaHTHOCTb BPOXOEHHOIO
BbiBMXa 6eapa coctaBnset, Hanpumep, 20%, y
caxapHoro guateta — 65%.




MoouukayuoHHas uamMeH4Yu8oCmMb
CTtatuctnyeckme 3akOHOMepPHOCTU MOoANUKALIMOHHOW N3MEHYMNBOCTMN.

MoandukaunoHHass USMEHYNBOCTb MHOTMX NPU3HAKOB pacTeHUMN,
XXMBOTHbIX N YerioBeka NnogvynHseTcs obLmmMm 3aKOHOMEPHOCTAM. ITH
3aKOHOMEPHOCTM BbISBIIAITCA HA OCHOBaHUM aHanu3a rnposiBlieHUs
npusHaka y rpynnel ocoben (n). CteneHb BblpaXXe€HHOCTU N3y4aemMoro
NpuU3HaKka y 4neHoB BbIDOPOYHOM COBOKYMNMHOCTM pasnuyHa.

Kaxxgoe KOHKpeTHOe 3HavyeHue n3y4yaemMoro npusHaka HasbiBatoT
gapuaHmou n 0b603Ha4vatoT ByKBOU V.

[Tpn N3y4yeHUn N3MeH4YNBOCTU NpU3HaKa B BbIDOPOYHOW COBOKYMHOCTM
coCTaBnsaeTca gapuayUuoHHbIU ps0, B KOTOPOM 0cobu pacnonaratTcs no
BO3pacTaHu1IO nokasatens n3yyaemoro npusHaka.
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MoouukayuoHHas uamMeH4Yu8oCmMb

Ha ocHoBaHMK BapunauMoOHHOro paaa CTPoOUTCA sapuayuoHHas Kpusas —
rpadpuyeckoe oTobpakeHne HYaCcToTbl BCTPEYAEMOCTN KaXXaoW BapUaHThI
Hacmoma ecmpedaemocmu oTAeNbHbIX BapnaHT 0603HavYaeTcs bykBou p.
Hanpumep, ecnu B3aTtb 100 KOnockeB NweHnubl (N) 1 nogcymTaTb YMUCHO
KOJTOCKOB B KOroce, To 3To KonnyectBo byaet ot 14 o 20 — ato
YMCrieHHoe 3Ha4YeHne BapuaHT (v).

BapuauuoHHbIN paa;

v=14 15 16 17 18 19 20

YacToTa BCTpe4daeMoCTn Kax4ou BapuaHThbl

p= 2 7 223224 8 5
CpenHee 3HadeHue npusHaka

P BCTpPeYaeTcd yalle, a Bapmaumu,
304 3Ha4YMTENbLHO oTNnYyarumecd ot Hero, —
/ \ 3Ha4YUTESIbHO pexe. JTO Ha3blBaeTCH
201 HopMaribHbIM pacripedesieHuem.
10l KpuBasi Ha rpaduke OblBaeT, Kak NpaBuIo,
g Bt CUMMETpUYHON. Bapunauyumn, kak donblune,
4 4yeM cpeaHue, Tak U MeHbLUue,

1415161718 19 20 BCTpe4varTCA OANHAKOBO 4acCTO.



MoouukayuoHHas uamMeH4Yu8oCmMb

Jlerko nocuntaTtb 1 cpeaHee 3Ha4YeHne gaHHOro rnpusHaka. ns atoro
NCNonb3yT popmyny: > (vp)

M = n
rae M — cpeaHsas BenuymMHa npusHaka, B Yucnurtene cymma npousseaeHunn
BapWaHT Ha UX YacTOTy BCTpeYyaeMoCTU, B 3HaMeHaTesfie — KONIMYeCcTBO
BapuaHT. [lna gaHHoro npusHaka cpeaHee 3HadeHue paBHo 17,13.
3HaHMe 3aKOHOMepHOCTEN MoaANUKALIMOHHOW N3MEHUYMBOCTN UMEET
bonbLoe NpakTUyeckoe 3Ha4YeHne, NOCKOSTbKY NO3BONSET NPeaBnaETb U
3apaHee nnaHMUpoBaThb CTeNEHb BblPpaXXEeHHOCTU MHOMMX NPU3HAaKOB
OpraHM3moB B 3aBUCMMOCTU OT YCNOBUN BHELLHEW Cpeabl.
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[lomallHee 3agaHue

 A3yuntb MaTepuan no teme
«MoandpukaumoHHan
N3MEHYNBOCTb»

3anonHUTL Tabnuuy B
TeTpaau (tabnuuya Ha
crnegywouwiem crnavpe)



3anonHume mabnuuyy

MoawndukaumnoHHas
N3MEH4YNBOCTb

XapaKkTtepuctuka

nali

MOXHO JIM €€ CUUTATh
OIIPEACIIEHHOM
U3MEHYHUBOCTHIO?

MO>XHO JIM €€ CUUTATh
IPYIIIOBOU
U3MEHUYHUBOCTHIO?
Bnusuue Ha reHorun?
Bnusgnue Ha penorun?
HacnenoBanve moay4yeHHbBIX
U3MEHCHUI?

3HAYCHUE 11 OPTaHU3Ma;
3HaYeHHUE /I PBOJIIOIUN:




