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3aKOHOMEPHOCTH U3MEHUYHUBOCTU

OcHOBHBIE BOIIPOCHI TEMBbI:

Y10 TaKO€ U3MEHYUBOCTDH?
Kakue CcylecTByIOT BUAbI U3MEHUYUBOCTU?
KakoBbI ee IpUYUHBI?

MO:ZKHO JIX UCII0JIB30BaThH B
NMPaKTUYECKOU AeATEJIbHOCTH 3HAHUA 00
N3MEHUYUBOCTHU OPraHU3MOB?



3aKOHOMepHOCTI/I N3MEHYMNBOCTH

N 3MeHUYMBOCTD — cnocofHOGMb 0p2aHU3MO8
npuobpemams HOB8ble NPU3HAK U ceotlicmaa 8
npouecce uHOusudya1bHp20 [pazsumus.

N3MeHYuBOCTH
I I
I'eHoTUIINUECKaA MoandpukanmnoHHaA
(HacaedcmeenHasn) (HenacaedcmeeHHas)
| I
M AmanTuBHBIE
yranuoHHnasd MoaupUuKaIuu
KoMGHHATHBHAS HeaganTuBHbIE

MOoAN(pUKAIUU



3aKOHOMEPHOCTH U3MEHUYHNBOCTU

MoaudpukanmnmoHHAA U3MEHYUBOCTD

Conep:kanue:

OrnpenesieHue.

B3anMoielicTBHE TeHOTHUIIA B CPEAbI TPU
(OopMHPOBAHUM IIPU3HAKA.

13MeHYNBOCTh KQUECTBEHHBIX U KOJIMUYECTBEHHBIX
IIPU3HAKOB.

lI3MeHeHne OKPACKH IIIEPCTH Y TOPHOCTAEBBIX
KPOJINKOB.

Hopma peaknuu.

XapakTepucTUKa MOAUPUKAITMOHHOU N3MEHUYNBOCTH.
JlabopaTtopHas pabora

BriBOBI

Bompochl /1714 IIOBTOPpEHUA



BaKOHOMepHOCTI/I N3MEHYMNBOCTH

MoaudpukanmoHHAA U3MEHYNUBOCTb-

U3MEHUYUBOCTNb OP2AHU3MO8, BO3HUKAOWAS NOO
gAUSTHUEeM (PaKmMopos 8HellHell cpeobl U He
zampazusarnulas 2eHomunada.

e UzMeHeHUuEe
HeHacJIeACTBEHHOoe
IJIS1 HAC

HECYIIICCTBCHHO.
Yapawva /lapsuH




3aKOHOMEPHOCTHU U3MEHUYHUBOCTU

XapakrepucTuka MOAN(PUKAIINMOHHON NU3MEHUYNBOCTU

. Baaumoodeiicmeue 2eHomuna u cpeost npu ¢hopmuposaHuu
npu3Hakxa.

Y OpraHn3mMosB rnposdsrieHne reHos n reHoTumna B Ueriom 3aBNCUT OT yCﬂOBMIZ cpeabl.

'EH ®EPMEHT ®EHOTMUI (npu3Hak)

CPEOA

lpu kakux ycrnioeusix npomekaem 6uocuHmes b6esnka?

- obpa3oBaHMe BeCHYLUEK BO3MOXHO Mpu Hanm4mm
COJMHEYHOIo CBEeTa;

-reH o6pasoBaHusA xnopodunna BLISBISETCA TONLKO Ha
cBeTy;

- nposABJieHue reHa JibICoOCTnN y retepo3nroTt 3aBNCUT OT
KONMYecTBa MY>XCKOro NofioBOro ropMoHa TECTOCTEpPOHaA.

BoiBoa: @erHomun ecmbsb pe3yasmam @3aumooeiicmaeus
MeNHcoy 2eHOmuUNoM u cpeooil.

OEHOTUII = 'EHOTUII + YCJIOBUA CPE/IbI

®» Hann4yne hepmMeHToB

» onpeneneHHasa KUCNOTHOCTb cpeabl
» Temneparypa

» HanNn4Me apyrux BelecTs



onucaHue
I I IEESE 0N S >R

BaKOHOMepHOCTI/I N3MEHYMNBOCTH

II. U3meHuueoCcmsv KaAQUHeCMEECHHBIX U KOAUUECMBCHHBIX
nNpu3HaKoa.

ORI TIEHESOH IS SO R
anHadanwen




BaKOHOMepHOCTI/I N3MEHYMNBOCTH

3MeHeHuEe OKPACKU IIEPCTU Yy TOPHOCTAEBbIX KPOJIUKOB.

30°C

ropHocTaeBbIN(C*C”) +5-6)°C

+{5—6)°C

+15—18)°C
+5—6)°C

& IIposieaeHue nomemHeHUR
oKpacku aasucum om
NOHW)ICEHUAR memnepamypbwvl
OKpYydicarouwieil cpeowl.

C —reH anbOMHU3Ma
C* - reH TUpoO3UHa3bl

ITouemy KpOJIUKHU-ATIBOMHOCHI 1
? TOPHOCTaeBbI€ KPOJIUKH POKIAIOTCAH
§ CoOBepUIEeHHO 0eJabIMu?
OTtBerT:
B sMO0puoHaabHOM nepuode OHU HAxX00Mmces
6 yc.aosunx 8bICOKO1L memnepamypusl u 2eH
mupo3uHa3sbl HEe aKkmusupyemcs.

anbLbuHOC
(cc)



3aKOHOMEPHOCTU U3MEHUYNBOCTU

3asnu-oensk

*
C - MUPO3UHa3a

NMonapHasa coBa

Cunamckada Kowka




3aKOHOMEPHOCTHU U3MEHUYHUBOCTU

IIl. Hopma peakuuu

- aMo npeodeavl, 8 KOMOPHLIX 603MONHCHO U3MEHEHUE NPUSHAKOS8
Yy 0aHHO20 2eHomuna (npedeavt MOOUPUKAUUOHHOU
u3MeHHuUsoCcmu NPU3HaAKQa).

O,Z[I/IH N TOT K€ '€HOTHUII MOZKET B PAa3HbIX YCJIOBUAX TaBATh PA3HOE€ 3HAYEHHE ITPHU3HAKA.

1 CTpeJIOJII/ICT NMEET J1Ba TUIIA JINCTHEB.

- N00800HbBLE
- Ha080OOHbBLE
I'JtaBHBIN (DAKTOP OTBEYAIOINU 34
pa3Butre GOPMBbI JIUCTHEB —
cmeneHb 0C8EeWEHHOCU.

- OpHu npu3HaKuU 00/1a1a10T U POKOU
- HOPMOM peakIiiu, Apyrue — ropasmo boJiee
 Y3KOM. R

lMpueedume
' npumepbi NPU3HaKoe
C Y3KOoU U wupokou
® HoOpMoOU peakuyuu.



BaKOHOMepHOCTI/I N3MEHYMNBOCTH

XapakTepucTHKa MOAN(PUKAIIMNOHHON

N3IMECHUYNBOCTIN
Ceoiicmea
MOOUPBUKAUUOHHOU Xapaxkmepucmuka
usmeHuusocmu

1. HpI/I‘-II/IHI)I N3MEHYMNBOCTH

BauaHue pasauuHbvix Yycaosuil cpeovl

2. BausHue Ha peHoTUun

3. BansaHue Ha reHOTHUII

IIpoucxodum u3meHeHue d¢eHomuna,
adexsamuoe usmMeHeHU cpeobl

I'eHomun He u3meHsemcs

4. HaciaenoBaHue
IMOJIyY€HHBIX U3MEeHEHUU

IloayueHHwvle udmeHeHU He Hac1edYrmces.

5. 3HaYeHHue /i1 OpraHmu3mMa

ITomozaem npuUCNoOCcadAUBaAMuvCR K
U3MEHEHUI YCA08Ull OKpYxcarouwetl cpedbl

6. 3HaueHUe AJ19 BUga

Ilomozaem 0cobam 6wbLHCUMDB 8 PA3AUUHBLX
YCA08USX.




3aKOHOMEPHOCTU UBMEHUYNBOCTU

CraTucrnueckue 3aKOHOMEPHOCTU
MOAN(PUKAIMOHHON U3MEHUYNBOCTH

MogudukaumoHHaa U3MeHYMBOCTb MHOTUX NPU3HAKOB pacTeHuM,
)XMBOTHbIX U YenoBeka nog4nHaeTcs obLmmM 3aKOHOMEPHOCTAM. 3TH
3aKOHOMEPHOCTU BbISB/NIAKTCA HA OCHOBaHUU aHanusa NposBneHna
npusHaka y rpynnsl ocobeii (n). CTeneHb BbIPaXXEHHOCTU U3y4aeMoro
NMpU3HakKa y 41eHoB BbIDOPOYHOWM COBOKYMNHOCTU pas/iMyHa.

Kaxxo0e KOHKpeTHoe 3Ha4YeHWe u3yyaemoro npusHaka HasbisatoT
gapuaHmot n 0603HayatT OYKBOW V.

Mpw U3yYeHU U3MEHUYMBOCTU NPU3HaKa B BbIOOPOYHO COBOKYMHOCTH
COCTaBNsAeTCs BapuayuoHHbIU psad, B KOTOPOM 0CcobKM pacnonaratorcs no
BO3pacTaHWUio nokasarensa n3yyaemMoro npusHaka.




3aKOHOMEPHOCTU UBMEHYNBOCTU

Ha ocHoBaHuM BapuaLlMoOHHOIo psja CTPOUTCA BapuayUuoOHHas Kpusas —
rpachuyeckoe oTobpaxeHue 4acToTbl BCTPE4aeMOCTU KaX/A0M BapuaHTbl
Yacmoma scmpedyaeMmocmu OTAeNbHbIX BapnaHT 0603HavyaeTcs Oyksoii p.
Hanpumep, ecnu B3aTb 100 KonocbeBs nieHuupbl (1) U noacyuTaTtb YACIO
KO/TOCKOB B KOJOCE, TO 3TO KonuyecTtso Byaet ot 14 go 20 — 310
YUCNEHHOE 3Ha4YeHue BapuaHTt (V).

BapuauMoHHbIA paa:

v=14 15 16 17 18 19 20

YHacToTa BCTpeyaeMoCTu KaXXaoh BapuaHThbI

p= 2 7 22 32 24 8 5
CpeaHee 3HayeHue npusHaka

i BCTpeYaeTcs yalle, a Bapuauum,

304 3HAUNTENIbHO OT/IMYaKLWMECS OT Hero, —
/ 3HAYUTENTbHO pexe. 3TO HasbiBaeTcs
201 HOPMa/IbHbIM pPacnpede/ieHUeM.
104 KpuBasi Ha rpacuke ObiBaeT, Kak
S npasuiio, CAMMETPUYHOW. Bapuauum, kak
> bonblune, YeM cpefiHue, Tak U MeHbLUKe,

141516 171819 20 BCTpe4akTCd OAMHAKOBO H4acCTO.



3aKOHOMEPHOCTU UBMEHUYNBOCTU

Jlerko nocuurarb U cpegHee 3HauyeHne gaHHOro npusHaka. [ng atoro
MUCNOoNb3yHT hopMyny: 2 (vb)

M = n
roe M — cpefHaa BenimunHa npusHaka, B yucnurene cymma
npousBeAeHUA BapuaHT Ha UX 4acToTy BCTpeYyaeMoCTH, B 3HaMeHaTene —
KONMYeCcTBO BapuaHT. [Jna AaHHOro nNnpu3Haka cpejHee 3HayeHue paBHo
17,13.
3HaHue 3akOHOMepHOCTel MoagUMUKaLMOHHON U3MEHUNBOCTN UMEET
Bonbluoe nNpakTuyeckoe 3Ha4yeHue, NOCKObKY No3BoNseT npeasnaeTb U
3apaHee nnaHupoBaTb CTeNeHb BbIpaXEeHHOCTU MHOTUX NPU3HaKoB
OpraHn3moB B 3aBUCUMOCTW OT YC/IOBUIA BHELLHEW cpefbl.

F N

304 /

104

™
14 15 16 17 18 19 20

14



3aKOHOMEpPHOCTU NU3MEHYNBOCTHU

JlabopaTopHas pabora
BhIifABJI€eHNE N3MEHYNBOCTH OPraHu3Ma.
IlocTpoeHune BapualiuOHHON KPUBOM.

Lenb: BbisiBUTb 3aKOHOMEPHOCTU NPOABNEHUS MOANPUKALMOHHON N3MEHUYNBOCTMN.

Xod pabomnbi:

1.PaccmoTpuTte npeanoXeHHble BamM OOBLEKTHI.

2.3yunte BHewWHM BMA, (beHoTUN) Kaxkaoro obbekta. OTMETLTE pasnuyuna B
pa3smepax, popme, oKkpacke u T.4.

3.Pesynbrathl 3aHecuTe B Tabnuuy.

ObbekT OTMeYeHHble pasnmyins

4.CoenanTe BblBOA, BbiCKasaB NpeanosioXXeHns o npuymHax moandmnkaLmuoHHON
N3MEHYMBOCTMN Y N3YYEHHbIX OOBHLEKTOB.

5. 3yunte Tabnuuy gaHHbiXx. CocTaBbTe BapMaLMOHHbIN psfd, a 3aTEM BapyUaLVOHHYI0
KPUBYIO CpeHerogoBoro npoLeHTa XXMPHOCTU MOSioKa B CTaje KOpOB.

6. Boluncnurte cpegHee 3HadeHne npusHaka no popmyrne.



3aKOHOMEpPHOCTU NU3MEHYNBOCTHU

Tabn. CpedHezo00080U MpoueHm BapuauuoHHsbIl psid
Xupa 8 MoJrioke y 25 Kopoe 00HOU (psia M3MeHUMBOCTU NpuU3HaKa)
rnopookI U3 00HO20 cmada. V
3,9 4,0 4,1 P
3,5 3,8 3,8
3,8 3,9 3,9 "
—CpeaHAA Berimd4nHa npum3Haka
4,2 3,6 4,0 Z (V X P) V — BapuaHTa
3,9 4,3 3,6 M — P yacToTta BCTpe4aeMoOCTU
N — obuiee uncno BapmaHT
4,0 3,8 3,7 N BapuaLMOHHOro psaaa
3,9 4,1 4,0 2 — 3HaK CyMMUnpoBaHuA
4,0 3,7 [ pahuk sapualyuoHHOU KpusoU
3,8 3,9 P j
7.KayecTBEHHbIM UMM KONMNMYECTBEHHbIM :
SIBNSIETCS NPU3HAK XXUPHOCTM Morioka? N
8.CoenanTe BbIBO4 O HOPME peakumn 3]
OAHHOTO NpU3Haka. |
9.Kakyo 3aKOHOMEPHOCTb OTODpaxaeT 0

OaHHbIN rpadnk?




3aKOHOMEpPHOCTU NU3MEHYNBOCTHU

BbIBO/IbI:

Hacnenyetcs He cam npusHak, a CNnoCOOHOCTb NPOSIBAATL 3TOT NPU3HAK B
ornpeneneHHbIX YCNoBuaxX, T.e. HacrnegyeTca HopMa peakunm opraHu3ma Ha
BHELLHWE YCIIoBUS.

M 3MeHUYnBOCTh IIPOABJIAECTCA Y BCEX OPTAHU3MOB U ABJIACTCA UX CBOICTBOM.

PazinualoT Hacjie/ICTBEHHYIO U HEHAC/IeACTBeHHYI0 (MOAU(UKAIIIOHHYIO)
MU3MEHUYUBOCTD.

IIpenesnpl MOoAM(PUKAITMOHHON N3MEHUYNBOCTY MPU3HAKA HAa3bIBAIOTCA
HOPMOU pPeaKIuu.

Moougurauuu (ModupukauuoHHbvle UZMEHEHUS)

He 3ampazausarnm 2eHOmuna;

He nepedaromcs no Hac.aedcmay;

803HUKAOM nood delicmeuem Gaxmopos okpyxcarouieil cpeobl;
NpoABAAMCA CXOOHBIM 00pa30M Yy MHO2UX 0cobell suda;
MO2Ym uc4e3ams Co 8PeMeHeM.

Bo3MO0#cHbl T01bKO 8 Npedeax HOPMbL peaxkuuu, m.e. onpedeasiromcs
2eHOMUNOM.



N3yunTb naparpad 33.

3a|<0|-|omep|-|oc1'u Q\g -bsac'm

lomallHee 3agaHve H

BeinonHuTe JlabopaTopHyto paboTty «BbisiBneHne nameH4nBoCcTur
opraHmama. NoctpoeHne BapmaLMOHHOW KPUBON»

HayvaTb 3anonHeHue cpaBHUTENbHOW Tabnuubl «Buabl

N3MEHYUBOCTUY.

[Tyuxte! cpaerenna | MogudukanuonHas

H3MEHYHEOCTD

KonOuHaTHEHAS
H2MEHIHEOCTD

Myrtaunonnas
H3MEHIHEOCTh

XapakTep
H3MEHIHEOCTH

[Tprarma
BO2HHKHOEEHHA

Bmuaune denomina u
reHOTHIA

Hacnegoranue

3Ha4YeHHE A
OpraHH3Ma




