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[ToneBass mpakTHKa MO T€HETUKE C OCHOBAMH CEJIEKIIMM IpecieayeT MHoro unenei. OHna
CHocoOCTBYeT 0Ooyiee INPOYHOMY YCBOEHHUIO TEOPETHYECKOrO MaTepuayla, IpUOOPETEHUI0
HaBBIKOB SKCIIEPUMEHTAJIBHOM pabOThl, KOTOpass MOXET ObITh MPOAOJDKEHAa B IIKOJE, JaeT
BO3MOXXHOCTh 3arOoTOBUTh MaTepHall Jid IMPOBEIEHUs 3aHATUA B 3UMHHHN mnepuon. OmbIT,
nproOpeTEeHHBI BO BpeMs IOJIEBOM MPAKTUKU MO TE€HETHKE, pa3BHBaeT HAOII0JAaTeIbHOCTb,
yYMEHHE O0BACHATH MHOTHE IPUPOJIHBIE SBJIEHUS U (PaKThl C TOUKU 3PEHUS] TEHETUKH.

OcHoBHas q)opMa IMPAKTUKHU ITO TCHCTUKE — CAMOCTOATCIIbHAA HAYYHO-UCCICIO0BATCIIbCKAA
pa60Ta CTYACHTOB, KOTOPAasA MOXKCT BBIIIOJIHATHCA UHAWBUAYAJIbBHO U rpynnoﬁ, o YCMOTPCHUTIO
npenoaaBaTeiis.

PykoBOACTB MO TPOBENECHHIO TOJIEBOM MPAKTUKH IO T€HETHKE O4YeHbh Majo. Hamboiee
MOJTHBIMH C OOJIBIITUM KOJMYECTBOM 3aiaHuil SBisiroTcs padotsl I1.5. IlIBapumana (1986), K.B.
Bartu 1 M.M. Tuxomuposa (1979), 3.B. Abpamosa (1979), T.C. daneera (1979), H.H.
Hertspesa (1979).

MectoMm TpoBeAEHUs JETHEHW MOJEBOW MPAKTHKUA MO TEHETUKE C OCHOBAMH CEIEKIUH
cyxut arpoouocranius yausepcuteta (ABC), rae opranusyercs reHeTHUecKuid yaactok. OH
MOXXET OBITh OPTraHW30BaH IO THUIY MPHUIIKOJIBHOTO y4YacTKa, Ha KOTOPOM CTYAECHTHI MOTYT
MO3HAKOMHUTHCSI C TEHETUYECKOW KOJIEKIMEH pa3HbIX (POpM KyIbTYpHBIX pacTeHHH (ropoxa,
3]IaKOB H JIp.), OCBOUTH METOJIUKY MPOBEACHUS CKPEUTUBAHUS M THOPHUIOIOTHIECKOTO aHAIH3a,
M3yYNUTh 3aKOHOMEPHOCTH HACJIEJACTBEHHOW M HEHACJIEICTBEHHOW M3MEHYMBOCTU. Ha ydacTkax



HEOOXOUMO MMETh COpTa PACTEHUH, MOITYYCHHBIE C HCIOIH30BAHHUEM PA3HBIX T€HETHUYECKHUX
METOJIOB ceJeKIMu. Ha ydyacTke MOXKHO BBbIpalIMBaTh HEOOBIYHBbIE (OPMBI PACTEHUH,
00Hapy>XEHHBIE B MPUPOJIHBIX MOMYJISLUAX, U U3ydaTh HACJIEIOBAHUE PEAKUX U3MEHEHUM.

BaxHbIM pa3nenom MpakTHKH M0 TeHETHKE SBIsIeTCS paboTa Mo M3YyYEHUIO MPUPOIHBIX
NONYJSAUUA PACTEHUN M KUBOTHBIX. [03TOMy reHernyeckue 3KCKYpCHUM B IMPUPOLY - ITO
HEOOXOJAUMBIM MOMEHT MPAKTHUKUA MO TeHeThke. Llenb 3KCKypcuu — u3ydeHUEe TeHEeTUYECKOU
CTPYKTYpPbl NPUPOJHBIX NOMYJISUUNA PACTEHUM WM JKUBOTHBIX. B 3TOM pasnene CTyneHTbI
3HAKOMSITCSI C 3aKOHOMEPHOCTSMHU TOMYJISAIIMOHHOW TEHETUKH, NPUOOPETAIOT YMEHHUS
HCIIOJIb30BaTh 3HAHUS 110 TeHETHUKE B HATYpaIHCTUUYECKOM paboTe.

W3ydyeHne BHYTpU- W MEXKIONYJISUUOHHON M3MEHYMBOCTHM MOXKHO IPOBOIUTH WM Ha
HOMYJSIUAX KYIbTYPHBIX PACTEHHH M )KMBOTHBIX, HAIIpUMeEp, Ha 0a3e MMEIOIUXCs MOOIM30CTH
OIBITHO-CEJIEKIIUOHHBIX CTAHLIUM, IVIEMXO35MCTB U IPYrUX CENEKIUOHHBIX YUPEKICHUM.

Paznea I. TEHETUUYECKHWAMN (TMBPUIOJIOT MYECKHWI) AHAJIA3

['uOpUI0JIOrMYEeCKU aHAIN3 — 3TO CHUCTEMa CKPEIIMBAHUN, HAOIIOJEHUN U BBHIYMCIICHHM,
HaIpaBlieHHAs HAa U3y4eHUE HACJIeI0BaHUS MPU3HAKOB, CBOMCTB U COOTBETCTBYIOIIUX UM I'€HOB
B psiny mokoJjieHuid. OH J1aeT BO3MOXKHOCTh M3y4yaTh Kau€CTBEHHBIM U KOJIMYECTBEHHBIA COCTaB
TEHOTHUIIA U eT0 (PYHKIIMOHUPOBAHUE Y IAHHOTO BUA.

OCHOBHBIM MCTOJAOM TI'CHCTHYCCKOI'O aHaInu3a SBJIACTCA CKPCIIMBAHHC. OHO MO3BOJIAET
HN3y4aTb 3aKOHOMCPHOCTHU HACJIICAOBAHUA IIPU3HAKOB U CBOICTB y FI/I6pI/II[0B B PpE3yJbTaTC
CKpCUIMBAHUA 0C06€I>i, pasiinuaromuxcs 1Mo 9TUM IIpU3HaAKaM U CBOMCTBaM.

Ha ocnoBanuu ckpenuBanus Ha ropoxe I'. Mengens (1865) ycTaHOBUI 3aKOHOMEPHOCTH
HacJIeIOBaHMs, KOTOpPbIE JIETIM B OCHOBY T'€HETHUYECKOTO aHalu3a M MPUMEHUMBI JJIs BCEX
OPraHU3MOB (OT BHPYCOB J0 YEJIOBEKA).

[Tpu mpoBeneHUU THOPHUIOJIOTMYECKOTO aHAIM3a HEOOXOAMMO COOOJATh CIELYIOLIHE
YCIIOBUSI.

1. Copra (pacteHusi), BbIOpaHHbIE Ul CKPEIMBAHUS, JODKHBI ObITh TOMO3UTOTHBIMU IO
M3Y4aeMbIM aJbTEPHATUBHBIM (IPOTHBOIIOJIOKHBIM) MpHU3HAKaM. TakuX TMPU3HAKOB JOJIKHO
ObITh HeMHOro: 1-2 mapel. McxogHble (GOpMbl OOBIYHO pPA3IUYAIOTCS [0 MHOTUM JIPYTUM
IpU3HaKaM, HO Ha HUX MCCIIeI0BaTeIb HE 00pallaeT BHUMaHUeE.

2. B pany noxoneHuit (0T Fi- F n) y THOpPUIOB H3Y4YalOT TOJIBKO aHAJIU3UpPyEeMble
NPU3HAKH.

3. TouHbIH noACUCT PE3YJbTATOB KaXXJA0I'0 CKpPCIIHMBAHUA, HAUYUHAA C Fl, YTO ITO3BOJHUT

YCTAaHOBHUTH KOJUYECTBEHHBIN XapaKTCP PACIICIICHUS 110 U3Yy4aCMbIM IIPU3HAKAM.

MarepuHckylo (GopMy OOBIYHO MMIIYT Ha MEPBOM MECTE, OTIIOBCKYI0 — Ha BTOPOM.
Ponutensckue opraHu3Mbl, BbIOpaHHBIE ISl CKpelIMBaHHs, 0003HA4YalOT JaTHMHCKON
OykBoiixIIpu rHOPUIOIOrMYECKOM aHAIM3€ HCHOJIb3YIOT CHMBOJIUKY, NMPUHATYIO B T'€HETHKE.
MarepuHCKoe pacTeHHe 0003HAYAIOT 3HAKOM {, OTHOBCKOE - §, CKPENIMBAHUE - 3HAKOM

yMHOXeHus1 P (parentes — poaurtenu). ['mOpuaHOE MOTOMCTBO 0003HAYAeTCsl JATHHCKON
oyksoii F (filii — neru), a umdpoii, crosmei psaoM c OyKBOH, — IOKOJEHHWE THOPHIOB,
F.,.F,, Fs.

Harpumep, "* [IoTOMCTBO OT CKpelIMBaHUs TOMO3UTOTHBIX POIAUTENBCKUX (OpM



F 1, IOTOMCTBO OT CKpEIIMBAHHS THOPHIOB

IEPBOro IOKOJICHUA — FI/I6pI/II[aMI/I BTOPOT'O IIOKOJICHHUA WIIN F F2
IIPOBOAAT aHAJIM3 110 CEMBAM — IIOTOMCTBaM OTACIIBHBIX paCTeHI/Iﬁ.

Ha3bIBACTCA I‘I/I6pI/IILaMI/I MEPpBOro MOKOJICHUA HIIN

2y T. 1 Haumzag c

Jns mpoBeneHus: THOPUAOIOTHYECKOr0 aHalu3a Ha JIETHEW MOJEBOM MPAKTHKE MOXKHO
HCIIOJIb30BaTh COPTa (JIMHUU) Pa3HbIX BUIOB PACTCHHM, HO Jy4Ille - UMEIOIIMX XO035AHCTBEHHOE
3HaYeHHWE C Y4YETOM KIMMATUYECKUX YCJIOBHM paiiona. [lng ckpeumuBaHusi OOBIYHO
UCIIOJIB3YIOTCS TE€HETUYECKHE KOJUICKIMU KYJIbTYPHBIX PACTCHUM: T€HETHYecKas KOJUICKIIUS
MYTaHTHBIX BHYTPUBHUIOBBIX ()OPM, YHCTHIX JHHHM, cOpTOB. YUCTbIE (TOMO3UTOTHBIE) JINHUU
MMEIOTCS y TIOCEBHOI'O TOPOXa, KYKYpYy3bl, TOMATOB, MIIIEHUIIbI, PXKH, STYMEHSI, JIIOTIMHA U T. 1.

HyXHble KOJJIEKIIMM pAcTEeHUMH MOXHO BbIIMCaTh W3 BcepoccuicKoro MHCTUTYTA
pacrenueBoactea uM. H.H. BaBunoBa (BUP, Cankr-IlerepOypr), CuOGupckoro oraeaeHHs
PACH (HoBocubupck), KpacHogapckoro Hay4yHO-HCCIIEIOBATEILCKOIO MHCTHTYTA CEIHCKOTO
XO34HCTBA,  PETHOHAIBHBIX  OINBITHO-CEJIEKUMOHHBIX  craHumd BHP wu  nHayuHo-
HCCJIE0BATENIbCKUX MHCTUTYTOB. /JIJsi CTYIEHTOB UM NpenojaBareisi Ba)XXHO IPAaBHIIBHO
COJIEpKaTh U BOCIIPOU3BOIUTH KOJJIEKLIUU.

PaccMoTpuM KpaTko METOIUKY MPOBEICHHUS CKPEIMBaHWK Ha Hauboyee yIOOHBIX
00BEKTax.

1. I'nOpugonornyeckuii aHaJIM3 y ropoxa Npu MOHOTHOPHAHOM CKpelBaAHUHN

Jlyqmmm 0OBEKTOM JUIS TIPOBENEHUS CKpeluBaHui siBisiercs: ropox (Pisum sativum L.,
2n=14). Pacrenune camoonbuIsionieecs, NepeKpecTHOE ONbIIICHUE MPOUCXOANUT peako. LIBeTku ¢
IPULIBETHUKAMH, 00OEMoJIble, MATUIeNecTHbIE. [[BETOK cOCTOUT M3 mapyca, JBYX KpbUIbEB U
JIBYX CpOCLIMXCSl JIENEeCTKOB - Jojnouku (puc.l,2). Ilectuk mnpocToi, COCTaBleH OJHUM
W1040aUCTUKOM. CTOJOMK MECTHKa CIUIIOCHYT M M30THYT MOYTH MOJ MPSIMBIM YIJIOM BBEPX,
3aBsi3b BepxHsisl. B nBetke umeercs 10 TIYMHOK, 9 3 HuX (peako Bce 10) cpacTaroTcss HUTSIMU B
TpyOOUKy, U OJlHa ThIUMHKA cBOOOjHA. [1nog — 600, ero anuHa u ¢opma n3meHuuBbl. B 600e
dopmupyercss or 3 g0 10 cemsiH, MOKPBITHIX OOOJOYKOM, HMMEIOLIEH y pa3HbIX COPTOB
Pa3IMYHYIO OKPACKy.

[lepuon 1BeTeHust y ropoxa - 10 JIByX HEJElb, B 3aBUCUMOCTH OT COpTa M MOTOJHBIX
YCIOBUH 3TOT CPOK MOXET mpoaospkarbes oT 3 1o 40 anel. CamMoOONbUIEHHE NPOMCXOIUT B
OyToHe 10 packpbITus 1BeTKa. Co3peBlINe MbUIbHUKU OOBIYHO PacTpeCKUBAIOTCS B OyTOHE, U
IbLIbIIA COOMpAETCs B BEPXHEH YacTH JIOJ0UKH, TI0Na/1asi Ha phUIbLie IO MEpe pocTa MEeCTHKA.

HBGTKI/I PACKPBIBAOTCA MOCJICAOBATCIbHO CHHU3Y BBCPX, IMCEPBBIMHU 3allBCTAIOT HUIKHUC
OBCTKH. PaCKpBITI/Ie IIBCTKOB HAYMHACTCA OKOJIO 9 9., MaCCOBOC IIBECTCHUC - C 11-15 4.

IToceB ropoxa MOXHO IIPOBOIUTL PaHO, TaK KaK ¢€ro cEMCHa MNpopacTaroT IIpU

TEeMIIepaType 1'- 2°. Ilepen mocankoil ropoxa TIIATEIBHO IIOATOTABIMBAIOT IIOYBY,
IPOBOJAT KYJIbTUBAIMIO, BHOCIT yJOOPEHUS, OYHMINAIOT OT COpHAKOB. [louBa pomkHA OBITH
I00poiHOM. [TyOMHA 3aelKi CeMsH 5-7 CM, pacCTOSHUE MEXIy pacTeHHsMH okojo 10-12
CM, MeXay psaaMu — okoio 20 cMm. OnTumalbHas IIMpUHA TpAAKUM okosno 1 M. Pacrenusm
ropoxa He0OX0/IUM TIIATENbHbIN yXx04. B cyxoe Bpemsi eMy TpeOyeTcsl exeAHEBHbBIN MOJMB, a C
MOMEHTa TOSIBJICHHUS BCXOJOB - PEryJsipHas Mpomnojka. ['psaku ropoxa JOKHBI ObITH CTPOTrO
MPOATUKETUPOBaHBL. JlJig mpoBeaeHus cKpeluBaHus Heooxoaumo umeTs 150-200 pacTenuit.



JIunuu ropoxa, BBICAXKCHHBIC Ha Y4YaCTKC, JOJIKHBI GBITL OIMUCAaHbl B JKYpPHAJIC
(mpoTOKOJIE), B KOTOPOM YKa3bIBAIOTCS Ha3BaHUsI JIMHUM (COPTOB) U Pa3IudMs 10 MpU3HAKaM (I10
OKpacke IBeTka, (hopMe U OKpacke cemsH, 0o0a u T. a.). ['eHeTHueckue IMHUU TOPOXa,
BBIC2)KCHHBIC UIS MPOBEJCHUS CKPEIIMBAHUS, U3YYalOTCsl C MOMEHTA MPOPACTAaHUS CEMsH, TaK
KaKk Ha pa3HbIX JTanax MWHAMBUAYAJbHOTO pa3BUTHUS (OHTOTEHE3a) Yy  pacTeHUi
IPOTHBOIOJIOXKHBIX JIMHUM TPOSBISIOTCS OTIMYUTEIbHBIE OCOOCHHOCTH 1O (opme cTels,
PacCIOIOXKEHUIO IIBETKOB, OKpacke u (hopMe CeMsH. DTO CBSI3aHO C TCHETUYCCKUMU Pa3INIUSIMU
JUHAK (COPTOB) M TIOCTETIICHHBIM BKIIIOYCHHEM B Pa0OTy BCE HOBBIX M HOBBIX I'€HOB B XOJE
OHTOTEHE3a.

MeToauka CKpeIMBaHUsA. Omna cocrour u3 CJIeaAyrmmx onepaunifl: NOoArOTOBKH COUIBETHUSA
K CKp€IMBAHHI0, KACTPAIIMA IIBC€TKOB M OIIBIJICHUS.

Jlns mpoBeleHMS CKpEIIMBAHHUS HEOOXOAMMO ClIeIyrolee 000py/IOBaHHWEe: MHUHIETHI C
OCTPO3aTOYEHHBIMU KOHIIAMH, JYIbI ISl OLEHKH COCTOSIHUS PbUIbIIA IMECTUKA B MOMEHT
KacTpalluM, BaTa HETUTPOCKOINMYECKAsl JJII BPEMEHHON H30JSAIMM KaCTPUPOBAHHOTO IIBETKA,
KHCTOYKa, OAHOYKH, KOPOOOUKH, TIAKETUKHU JIJIsi cOOpa MBUIBIIBI, H30JSTOPBI IEPraMEHTHBIC HITU
Marepyarble, HUTKH WJIM MATKas, TOHKas IPOBOJIOKA, CIHPT, KOJBIIIKH, IEPramMeHT s
STUKETOK (WJIM TOTOBBIE STHUKETKH), HAa KOTOPHIX IPOCTHIM KapaHJalIOM IMHIIETCA Jara
KacTpalluk U OIBUICHHS, COPT M HOMEp JEISHKH OTIIOBCKOT'O PacTEHHUs, ¢ KOTOporo Oepercs
OBUTBIA. OTH JAHHBIC 3aHOCATCS B JKypHAI, TJie 00s3aTeNbHO ONHUCHIBAIOTCS (DEHOTHITHI
POIUTENBCKUX (hOpM.

[lepen mpoBeneHHEeM THOPHAM3AIMH HA TOPOXE HEOOXOAMMO OTpPabOTaTh METOJIUKY
ckpemuBanus. Jlns 3Toil menu MOryT OBITh HCIONB30BaHBl pa3Hble BUIBI PACTEHUH,
BBIPALIMBAEMBIX HA YYaCTKE.

Xox pa6orbl. [TaBHBIM MOMEHTOM CKpPELIMBAaHUS Ha TOpOXE€ SBJISETCS KacTpalus
LIBeTKa — yJaJeHWe NBUILPHUKOB W3 I[IBETKA MATEPUHCKOTO pACTeHHUS 1O HX CO3pPEBaHUA.
Kactpanuio 0o0bs1yHO mpoBOAST B ¢aze Oyronusanuu (OyTOHBI CBETIIO-3€JIeHON Okpackw). Ha
pacTeHUsX, BBHIOpAHHBIX AJSl CKPEIIMBAHU, YAAISIOT BCE MOJOJbIC, OTIBETIIME U 3aCOXIIIHE
IOBETKU U OCTABJIAKOT TOJIBKO 6YTOHI)I, MNpE€aAHa3HAYCHHBIC IJId KaCTpaluu.

KacTpanuro npetka mpoBOJAT Tak: MajbllaMU JIEBOM PYKH MPUJIEPKUBAIOT MMApyC U Becia
BEHUYMKA, a IMHIIETOM B IIPABOM PYKE B3SATh BEPXYIIKY JOJOYKH U OTBECTU €€ B CTOPOHY, IIOTOM
YAQIUTh BCE MbUIbHUKH, HE TOBPEXKIAs IECTUKA.

OnbUIeHHE KaCTPUPOBAHHOTO IBETKA MATEPUHCKOTO PACTEHUS JKEJIATENBHO MPOBOJIUTH
CBC)KCCO6paHHOI\/'I HBIHBHOﬁ HJIM UCIIOJIB30BATh IMbUIBIYY COPBAHHOI'O OTHOBCKOT'O HBETKA. I[J'ISI
OIBUICHUS OEPYT MBUIBILY TOJIBKO YTO PACIYCTHBIIErOCs I[BETKA OTIIOBCKOTO pacTeHus. [TbLUIbIly
HAaHOCAT Ha PBUIBLEC IMNECTHKA MATCPUHCKOTO PACTCHUA CTAJbBHBIM IICPOM, KPICTO'—IKOIZ, NI
NPUKACAsCh TMBUIBHUKAMH I[BETKA OTIIOBCKOTO COPTa K PBUIBbIY MECTHKA KaCTPUPOBAHHOTO
OBETKAa MaTCPHUHCKOI'O paCTCHUA. Ecnu onbuienue KaCTPHUPOBAHHBIX IOBETKOB IIPOBOJAT ITO3KEC,
yepe3 1-2 AHS, TO Ha 3TO BpeMs HMX HAJ0 3aKpbITh H30JSTOpaMu. KacTpupoBaHHBIE U
ONBUUICHHBIC NIBCETKHM BMECTC C YaCTbIO HBCTOHOCA HAKPBITH HNEPraMCHTHBIM HJIM MapJICBBIM
U30JISITOPOM.

N301TOpBI — MEUIOYKH COOTBETCTBYIOIIMX Pa3MEpPOB (pa3Mep 3aBUCUT OT BEIMYMHBI U
(GbopMBI COLBETHS) - MOXXHO CHIMTh W3 Mapid WM KamnpoHa. llepraMeHTHbIE H30JIATOPbI
U3TOTaBIUBAIOTCS IIyTEM CIUMBAHUSA 3arHYTHIX KpaeB Ha IIBEHHOM MAIMHE WM CKJICHBAaHUEM
BOJIOYCTOMYMBBIM KJieeM. B kauecTBe H30JATOpa MOKHO UCIIOJIB30BATh BATY WIM BEHYHK CaMOTO
LBETKA, CKPEIUICHHBIA MATKUMU HUTKAMH.



Uepe3 HECKOJNIBKO JHEH TOCie OIBUICHHUS, KOTJa HAaYMHAIOT (OpPMHUPOBATHCS 000D,
M30JTOpEl cHUMaroT. CeMeHa, co3peBHmMe B 000ax B TOA CKPEIIMBAHHA, SBISIOTCS YyXKe

ruOpUIaMH MEPBOTO MOKOJICHUS ( F 1), HA HUX MOKHO HaOJIOJaTh JOMUHUPOBAHUE OJTHOTO W3
MIPU3HAKOB (110 (hOpME WIIM OKPACKE CEMSIH).

BecHoll crnenyromero roja BBICESITh CEMEHA THOPHIHBIX PacTeHHH ( F 1), B 0o0Oax
KOTOPBIX B pe3yJIbTaTe CaMOOIBUICHHS 00pa3yrOTCs CEMEHA BTOPOTO MOKOJIEHHS ( F> ). B koH1Ie

JeTa CO6paTI> BCEC FI/I6pI/II[HBIe CcEMCHa F2 H Ha J'Ia60paTOpHBIX 3aHATUAX TMPOAHAIIU3HUPOBATH
XapakTEp HACICAOBaHUA N3YyIAaCMbIX IIPU3HAKOB.

&' 3enenble)) okpacka ceMsiH y Bcex rubpumoBxKak Obuto ycranosieno I'. Mengenem,
IPY MOHOTHOPHUIHOM CKPEIIMBAaHUK (CKPEUIMBAHKUE, MPU KOTOPOM POIUTEIH OTIUYAIOTCS TI0

OJIHO¥ Mape aJbTEPHATUBHBIX MPH3HAKOB, HAPUMEP, IO OKpacKe ceMsiH (§ KenThie F1 6rima
JKenrtas, T. €. 3TOT IpPU3HAK OKas3ajcs JOMUHAHTHBIM. 3€J€Has OKpacka CEMsSH B IIE€PBOM
MOKOJIEHUU HE MPOSBHUIIACH — IIPU3HAK 0KA3aJICs peleCCUBHBIM (puc.3).



[Tocne BbiceBa ceMsiH THOPUIOB ( F 1) OT caMOONBUICHHUS ObLTH MOTyYeHBI THOPHIBI F> ,

ceMeHa KOTOPBIX HMENM YK€ pasHyl0 OKpacKy. AHaiIM3 II0Ka3aj, 4YTO JKEIThle CEMEHa
cocraBisin 75%, 3enensie 25%, niau B otHomeHn: 3:1. DT0 pacmieruienue no Gpenorumy.

[Ipu moceBe cemsiH rUOpUAOB BTOpOro mnokosieHuss . Menzaenb OOHapyKui, 4TO W3
F F, A

3CJICHBIX CCMSIH 2 BBIPOCJIM IIOTOMKHU C 3CJICHBIMU CCMCHAMH, a 1/3 9THUX CCMIAH
F

pacT€Huss TOJBKO C  KCJITBIMH CEMCHaMM, OCTaJIbHBIC 2/ 3 KCITBIX CEMSH 2 najiu
pacuICIICHUC 3/4 C XKCJITBIMH U 1/4 C 3eJICHBIMU ceMeHaMmHu. [ . MCHI[CJ'ICM OBLI caciiaH

BBIBOJ, 4YTO XKCJITbIC CEMCHA F2 FCHOTUIIMYCCKN pPa3IM4Hbl, TaK KaK 4YaCcTb HW3 HHUX JacCT

IIOTOMCTBO TOJBKO C JKEITBIMH CEMEHAaMH, a 4YacTb — PAacCIICIUIAIONIEECs IOTOMCTBO.
[Tosryunnoce paciuenieHue B OTHOLIEHMH 1:2:1, KOTOpOE€ COOTBETCTBYET DPACIUEIUICHHIO II0
TeHOTHITY [P MOHOTUOPUIHOM CKPEIIUBAHUH.

OnbiTel MO rUOpUAM3alMM Ha ropoxe mno3Boawau [. Menzaemo caenaTb BBIBOA, UTO
pa3BUTHE KaKJIOTO NMpH3HAKa B OPraHM3ME ONPEACISIeTCS T€HaMHU, KOTOPhIe HACIEIYIOTCS U3
NOKOJICHHST B TIOKOJICHHWE TII0 OIPEACICHHBIM 3aKOHaM. [eHbl 0003Ha4aloTCsl OyKBaMHU:
JOMMHAHTHbIE — TMPONMCHBIMHU, pELIECCUBHbIE — CTpOuYHbIMH. llapHble (anpTepHATHUBHBIE)
NpU3HAKH (JKENTHII-3€]IeHBIH) TP MOHOTHOPUIHOM CKPEIIMBAHUY ONPEICISIOTCS aeIbHBIMU
reHaMM: TeH XKEJITOM OKpacku o0o3HauaeTcsi OykBoil 4, 3eneHod —a. llostomy reHorun
KEITOCEMSIHHOTO COpTa TropoXa MOXKHO 3amucath A4, 3elIeHOCEeMSHHOTO —ad, T. €. OHHU

T'OMO3HI'OTHBI. rI/I6pI/II[BI Fl JaroT B F2 PaCICINICHUC, 3BHAYNUT UX 'CHOTUIIBI — Aa.

Jlns mpoBeneHUsT MOHOTMOPUIHOTO CKpEIIMBAaHMSA, MO JaHHBIM OOJIBIIMHCTBA aBTOPOB,
MOHO OpaTh coprta ropoxa «Heucrommumsiii 195», ¢ xxenTeiMu cemeHaMu U «MOCKOBCKHM 559y
C 3€JICHBIMU CEMEHaMHU.

CJ'ICI[yeT INIOMHUTBH, YTO TIpHU CKpPCIHIMBAHHU paCTeHI/Iﬁ ropoxa CCEMCHA4, CO3pCBIIMEC Ha

MaTEpPUHCKOM PAacCTEHHMH B I'0Jl CKpEUIMBaHUs, SBISIOTCS TMOpUIaMHU IEPBOrO MOKOJIEHHUS ( F. 1).
W3 3TuX ceMsiH Mpu NOCEBE BBIPACTYT T'MOpPUIHBIE PACTEHHUs INEPBOTO MOKOJEHHS, a CEMEHa,

KOTOpBIE CO3PEIOT B 000ax Ha 3TUX PacTEHUSX, OyIAyT cCeMEHaMu BTOPOTO MOKOIEHHUS ( Fs ).
Kaxk Tosbko pacTeHns co3penu, Heo00X0IMMO BBITIOIIHUTD CIICAYIOIIHE 3a1aHusL.

1. Bpurymmre 600bI C pacTeHHs] MaTEpPUHCKOTO COpTa, MOJCUMTATh YHMCIO CEMSH;
yOeaUThCS, YTO BCE CEMEHA UMEIOT JKEJITYIO OKPACKY.

2. Beutynuthk 000BI ¢ pacTeHHS OTIIOBCKOTO COPTA, MOJACUMUTATh YUCIO CEMSH; YOeIUThCS,
YTO BCE CEMEHA UMEIOT 3€JIEHYI0 OKPacKy.

3. Beutymuth 60061 TpeX pacTeHUi ¢ CEMEHaMH IMEPBOTr0 MOKOJICHHUS (F 1); yoeauTbes,
YTO BCE CEMEHAa MMEIOT JKENTYI0 OKpacKy, M IMOJCUATATh YHCIO IOJyYEHHBIX CEMSH.
OnpenenuTth, Kakas OKpacka (KenTas I 3eJIeHast) JOMHHAHTHAsI U KaKasi perieCCUBHasI.

4. Bourymute 060061 10 pacTeHHMHI TOpOXa C CEMEHaMH BTOPOTO ITOKOJCHHS (F 2),
MOJICYMTATh YUCIO XKEITHIX M 3CJICHBIX CEMsH, BBIYMCIUTH OTHOIICHUE MEXIYy HUMH. 3aTeM

BBIUYUCIIUTE TCOPCTUYCCKHU OKHAACMOC OTHOMICHUC JKCIITBIX W 3CJICHBIX CCMAH F2 o I[aHHBIC

Jydle 3anucath B Tabnuiy (tadi.l).



Tabmuma 1.

['m6puaonoruyeckuii aHamIu3 Py MOHOTHOPHIHOM CKPEIMBAaHUH TOpOXa

IIpoana ‘ [Tonydeno cemsin ‘ Pacmienienue
Ponurensckue copra| nuzupoBaHo| Becero| B Tom umciie Teopernuecku | DakTryecku
Y THOPUIBI 0KHJIaeMOoe IIOJIYYEHHOE
pacteHuit ’ )KGJITBIX‘ senenbix | (3:1)
Q Heucrommmerii| 5 140 140 0 -
195
| & Mockosckuii 559 | 5 142 |0 | 142 - | |
F 3 58 58 0 -
F, 10 168 | 120 48 126:42 120:48
(3:1) (2,5:1)
F, (oGimme nammHbie 45 1900 | 1400 500 1425:475 1400:500
aHa/Iu3a, _ _
MOJlyuYeHHBIE  BCeH (3:1) (2,8:1)
IPYIION CTYJIEHTOB)
B Tabnumy BnuChIBalOTCS BCE JaHHBIC IO aHATM3Y PACHICIICHUS y THOPUIOB Fiy F ,

IMMOJIYYCHHBIC BCEMU CTYACHTAMU. CJ'ICI[yCT HMCETb B BUAY, YTO YCM OoJbIIIe IMOJIy4YCHO CCMSIH,
TEM q)aKTI/ILIGCKI/IC JAaHHBIC PpaCHICIUICHHUA JIy4dlIC COrIaCyrOTCA C TCOPCTHYCCKU OXHUAACMbIM
PaCHICIIVIICHUCM.

AHaiu3 pe3ynbTaToB CKPEIMBAaHUS MOXKHO NMPOBOJUTH BO BpeMs HAOJIIOJICHHH JIeTOM, a
TaK)Xe B J1abOpaTOPUU 3UMOM.

[IpoBOANTH MOHOTHOPUIHOE CKpEIIMBaHHE MOXHO Ha pa3HBIX COpTax Tropoxa,
pa3IUYaIOIIUXCS 10 JITTMHE CTeO0JIsI, pacloOKEHUI0 U OKpacke IIBETKOB, popMe 000a U ceMsH, a

TAKXXEC Ha AYMCHC, NIICHUILIC, PIKU, JIFOIIUHE, KYKYPY3€ U T. 1.

CTeneHb COOTBETCTBHS d)aKTI/I‘leCKI/IX JAaHHBIX TCOPETUYCCKHU OXKNIAACMbIM.

2
Kputepuit £ (xu-xBaapar)

HpI/I aHaJIn3¢ pe3yJibTaTOB MOHO-, OH-, HOJ'II/II‘I/I6pI/I,Z[HBIX U JpYrux THUIIOB CKPCHIMBAHUA
BAXXHO 3HATb, HACKOJBKO OJKCIHCPUMCHTAJIBHBIC JAaHHBIC COOTBECTCTBYIOT TCOPECTUUYCCKU
OXXKHNAACMbIM. dakTH4eCKU NOJIYUYCHHBIC SKCIHCPUMCHTAJIBHBIC JAHHBIC W TCOPCTUUCCKHU
0KHNJACMBIC MOT'YT pa3jindaTbCs. CreneHb COOTBETCTBHS (l)aKTI/I'-IeCKI/IX JaHHBIX U TCOPETUYCCKU

2
OXHIAEMbIX MOYHO OICHUTH, HCIONB3Ys MeTox XHu-kBaaparT (X ). OH BBIYHUCISAETCS MO

: (O- E)?
=S

y4
dbopmyie E
oXXpugacmast BeJIMYrHa.

; Tne O — dakTudecku HabtomaeMasi BeIMUrMHA, E — TeOpETHIeCKH

Haan/IMep, OT CKpC€HIMBaHHA JOBYX COPTOB Tropoxa ¢ TIJIaJKMMU W MOPIIWMHUCTBIMU

F F

CEMCHAMHU BCC FI/I6pI/IIILI 1 yYMeIM IJIaIkue CEMCHA, a B 2 MPOU30LIJIO paclICnICHHUE: U3 320



(baKTHYECKH MOJIYYCHHBIX CeMsH 228 ObUTH MIAAKUMH U 92 — MOPIIMHUCTBIMU. TeopeTuyeckoe
XKe pacuieruienne AokHO ObiTh 3:1, T. e. 240 rnmaakux m 80 MOpmMHHUCTBHIX. Mcmomb3ys

bopMyly W [OJydYCHHBIC  JaHHBIC, BBIUMCIAEM  KPUTEPHi  cooTBeTcTBHS (A ’
2 2 2 2
12:(240 228 +(80— 92 :(12 +(12 _06+18=24
): 240 80 240 80 _

2
Pe3yanaTBI BBIYUCJICHUSA KPUTEPHUA X IMPEACTABIICHEI B BUAC Ta6J'II/II_[BI.

Ta0mnuua 2.

CraTucTudeckre IoKa3aTein ‘ Yucao ceMsH

‘ TIIAJKUX ‘ MOPIIUHUCTBIX ‘ BCETO
®daktudyeckn  HaOmromaemoe | 228 92 320
paceruieane (O)
OxxumaeMoe cooTHoIIeHHE | 3 1
(dbeHoTUnoB
Teopernueckn  oxumaemoe| 240 80 320
pacuiemicuue (E)
OTKJIOHEHUE 12 12
a2z 144 144

;{2 =24

2
3HaueHuss 4 TPH Pa3HBIX CTENEHAX CBOOOBI (10 Duiepy ¢ COKpAIICHUSMH) JaHBI B
tabmuie 3.

Tabnuma 3.
‘ Yucno creneHeit cBOOO b ‘ BepositHocTs (P)
| 1 0,05 (0,01
1 3,841 6,635
2 5,991 9,210
3 7,815 11,341

2 __
CpaBHUBaeM BEIHYMHY < =24 ¢ 1a6nuuHoil. Jnst aTOTO OmnpenensemM 4Yucio cTeneHei
CcBO0OBI, KOTOPOE PAaBHO YMCIY KJIaCCOB, YMEHBUICHHOMY Ha €IMHHUIly. Y Hac HMeeTcs IBa

I J—
KJ1acca: IIafkue U MOPLIMHKUCTBIE CEMEHA, - IIOITOMY YHMCIIO CTeneHel cBoboasl (1= 2-1 —1)
PaBHO €AMHUIIE.

JInsi OIIEHKH JIOCTOBEPHOCTH IOJyYCHHBIX JTaHHBIX W BBIBOJOB TOJIB3YIOTCS JBYMS, a B
HEKOTOPBIX CIyYasx TPEMs TOBEPUTEIBHBIME BeposiTHOCTsIMHE (P): 1) P =095, 2) P =099,

— C —
3) P =099¢ O03HAYAeT, YTO MPHU BEPOSTHOCTHU P =0954 0,05, mm 5% cnydaeB
BO3MOXXHBI OMHMOKH. J[aHHBIE, TONy4YeHHBIE C TaKUM YpPOBHEM 3HAUYUMOCTH, HA3bIBAIOTCS

P =099

CTaTUCTUYECKH JTOCTOBEPHBIMU. Ecin , OIITUOKX MOTYT OBITh TOJIBKO B 1 % ciydaeB u3

o — C
100, TO 3TO BBICOKOJOCTOBEPHBIM pE3yabTaT, a IPU BEPOSTHOCTU P =0.99¢ yin6ka
BO3MOXHa B oHOM ciydae u3 1000, yTo sBIseTCS OYEeHb BHICOKOIOCTOBEPHBIM pe3yiabTaToM. B




v L R
TabJIMIle HAXOAMM TaOJIMYHOE 3HAYEHHE XM-KBAApaT NPH 4YUCIe crerneHed cBoOoasr 7 —1,

KOTOpOE JJIsl YPOBHSI BEPOSATHOCTH P =005 paBHO 3,84 u mis P =001_ 6,63. [lonyuennas
BEIMYMHA XH OKa3aJlaCh MEHBIIE TaOIUYHOW, IMOATOMY pA3IHYUS MEXKAY (PaKTHICCKUM
pacIIerUIeHUeM U TEOPETHYECKH O0KHJIa€MbIM HE JIOCTOBEPHBI U OTHOCATCSA 3a CYET OIIMOKU
BBIOOPKH.

Meton Xu-KBaZpaT HCIOJIB3YETCd HE TOJBKO IIPU aHAJIU3€ pEe3yNbTaTOB MOHO, M-,
HNOJUTUOPUIHBIX CKPEIIMBAHUH, HO U B IPYTUX OMOJIOTHYECKUX UCCIIETOBAHMSIX.

2. MeToauka NMPOBECACHUA CKPCIIUBAHUA Y 3JIAaKOBBIX (nme}mum Hu p)KI/I)

[Tmenuna (Triticum L.) — poa TpaBsHUCTBIX MPOTEPOTHMHHYHBIX pacTeHUd. B KymbType
BO3JICTBIBAIOT TJIABHBIM 00pa3oM copTa MATKoH (6n=42) u TBepaoit (4n=28) NIeHUII.

ConBerue NIIEHULBI — CIOXKHBIM KOJIOC, COCTOSIIMN W3 OJMHAKOBBIX 3-7 I[BETKOBBIX
KOJIOCKOB, CUZSIINX B BBIEMKaxX KOJIOCOBOIO cTepkHsA. L[BETOK mimeHunpl nMeeT 3 THIYMHKU U
JBYXJIONAcTHOE phUIbLE (puc. 5). Ilmenuna — caMoonbUIMTENb, HO B HEKOTOPBIX CIydasiX MOXKET
IPOUCXOIUTh U IEpEeKpecTHOe omblUieHHe. L[BeTkHM packpbIBaroTCsl OBICTPO, M M3 LIBETKA
HOSIBJISIFOTCS] IBJIBHUKU. 3aKpbIBaHUE [[BETKA UJET MeasieHHee. Komoc MArkoi MieHuIbl BETET
2-6 nmuelt, TBepAod o3uMon - 4-9 nHeil. MakCMMyM OTKPBITBIX I[BETKOB y MSATKOH O3MMOM
NIIEHULIBI HaOIogaeTcst Ha 2-3 J1eHb, Y TBEpoil o3uMoi - Ha 2-6 neHb. [IpogomkurenbHOCTD
OTKPBITOI'O COCTOSIHUSI LIBETKOB MATKOM O3MMOM IIIEHMIIBI PA3JINYHO B 3aBUCUMOCTH OT PErHOHA
u copra. OTKphITOE LBETEHUE OTMeudaeTcss ¢ 6 yacoB yrpa g0 18 yacoB Beuepa. Y Msrkou
03MMOM MOXeET OBbITh OIHOBPEMEHHO OTKPHITO 6-7, a y TBepAoil o3umoii - 9-11 nBerkos. U Te, u
JpYTH€ MOTYT LIBECTU OTKPBITO U 3aKPBITO.

CerHII/IBaHI/Ie HAaYMHAIOT C KaCTpallhuu IBETKA )KCHCKHUX paCTCHI/Iﬁ.

KaCTpaHI/IIO IMpOBOJAT 3a ACHBL 0 Ha4dalla OBCETCHUA € IOMOIIBIO IHMHICTA, KOTOPBIM
pasaBUTarOT LBCTKOBBIC 4YCIIYH (I/IX YACPKUBAKOT B OTKPBITOM COCTOSAHUH YKa3aTCJIIbHBIM
MajableM JIEBOHU pYKI/I), a 3aTEM OTKPbIBAKOT IIBUIBHUKH. Ha KaCTpI/IPOBaHHHﬁ KOJIOC HaACBarOT
H30JIATOP, HA KOTOPOM JCJIa0T HAAIIHCh.

I[J'ISI OINBUICHUA Ha HOBETKaxX OTIOBCKOTO pPaCTCHHA BBI6HpaIOT KCJITBIC TIBINIBHUKH U
co6npa10T HUX B CIIMYECYHBIN KOpO6OK, BBICTJIaHHBIN MEepraMeHTOM.

Jnst onbutienust HauOosiee OyaronpusitTHo yrpenHee (1o 10 gacoB) u Beuepnee (¢ 17 mo 20
4.) Bpems. [Ipu HeOmaronpusTHON MOToA€ ISl YCKOPEHHSI IIBETCHUSI ONBLTUTEINSI PEKOMEHTYEeTCSI
YCIIYyH CJICTKa NOACTPUraTh U 3aKPbIBATh KOJIOCHS MOJIMBUHUJIOBOH INIEHKOH.

[Tpu onbUIeHUU B KaCTpUPOBAaHHBIE MAaTEPUHCKHE IIBETKHU JTHOO0 3aKJIaAbIBAIOT TPECHYBIIHNE
OBUIBHUKH, OO HAHOCAT MbUIbIYY HEMOCPEICTBEHHO Ha PBUIbIE MUHIETOM, KUCTOUKOH HIIU
IUIOCKOH TOHKOH mnajgoukoi. HaHecenne mpUIbLBI Ooiee —HamexHo. B TeueHne IHS MOXKHO
KacTpUpOBaTh M ONBUIUTH N0 50 K0JIOChEB. PhUbIle MIIEHUIBI CTOCOOHO BOCIIPUHUMATD MBLIBILY
B Te4eHue 7-9 nHel mocse KacTpaluu (P MOBBIIIEHHOM BIaXHOCTH - I0JIBIIE).

B ecrecTBEHHBIX YCIOBHUSAX TMbUIbLIAa MIIEHUIBI COXPAHSET OIUIOJAOTBOPSAIONIYIO
cnocoOHocTh B TeueHue 30-40 muuyt. Ho ecnu cpe3aHHbIE KOJOChS ONBUIMTENEH XpaHUTh B

0°- 4° "
XOJIOTMIBHHUKE ( ), TO MbUIbIIA COXPAHSET )KU3HECIIOCOOHOCTH 6 U 6osee JHEH.



3. MeToauka npoBeJeHHs1 CKPEeIUBAHUSA Y 10JI0HH

S6nons (Malus Mill) — pon pacrenwmii cemeiictBa pozanossie (Rosaceae). Pon Bkmowaer
36 BunoB. Hanbosee mmpoko pacrnpocTpaHeHa s0JIOHS TOMALIHSS, WIM KylbTypHas. bosibias
4acTb COPTOB JUIIOWIHBI (2n=34), OKOJO 4YEeTBEpTH COPTOB TpuIUlonaHbl (3n=51), u
¢IMHUYHBIE COPTa TETPAILIONIHBI (41=68).

Crpoenue 1Berka. l[BeTku y s070HM coOpaHbl B 30HTHKOBHJIHBIE COLBETHS (pHC. 6).
L{BeTOK KpyIHBIN, Oenblil, CHApYU po30BbIA. ThIYMHOK MHOTO. [IeCTHK ¢ MATHIO CPOCIIMMUCS
Py OCHOBaHWU cToJIOMKaMH. [IbuTbHHMKY kenThle. Yameuka nsaTupasaenbHas. 3aBsi3b HUKHSIA,
NATUTHE3/IHAsI; B KaXJIOM THe3de mo 4-6 cemsmouek. SI0JIOHS IIBETET C ampens 10 HIOHS B
3aBUCHUMOCTH OT 30HBI. PbLiblie cO3peBaeT paHblile NbUIbHUKOB, UTO FTAPAaHTUPYET MEPEKPECTHOE
OMbUICHUE, OCYIIECTBIsIEMOE MUesiaMu, MeNsiMu. [IpoaonKuTenbHOCTh 1IBeTeHUs §-12 qHEl.

Texnuka ombuieHUs. Ha 1iBeTke ocTaBisroT 2-3 OyTOHA, OCTaNbHBIC yAAISIOT. OCTaBISIOT
OyTOHBI, JOCTUTIIME OKOHYATEIbHON BETWYMHBI, JIETIECTKHM KOTOPBIX €II€ HE Hadalu
pa3aBurarbes. JlemecTkM OCTOPOXKHO pa3ABUHYTh MHUHIETOM, 3aXBAaTUTh BEPXHIOK YacTh
TBIYMHOYHON HUTU C MBUJILHUKOM W M3BJI€Yb. Y IAJISATh JIYYIlEe IO OJHOMY IBUIBHUKY, YTOOBI HE
MOBPEIUTH pblIblie IecTuka. Ha kacTprupoBaHHbIe OYTOHBI HA/IETh OOIIHI U30ISATOP.

[Tpuiplly A7 ONBUIEHUS MOXHO NPUTOTOBUTH B JAeHb KacTpauuu. CoOparh TOJBKO
HAYaBIIIE PACITYCKATHCS OYTOHBI PACTEHUS OTIIOBCKOTO COPTa B OYMaKHBIN MaKeTHK. Y SOJIOHH,
9TOOBI ONMBUIUTH 5-10 IBETKOB, JOCTATOYHO MBUIBLIBI OJHOTO OyTOHA.

B 3akpeiToM mnomenieHuH (J1a0OpaTOpHON KOMHATE) MHUHIIETOM PACKPBITh OYTOHBI H
OTJIENIUTh NbUIbHUKY B Yawky [leTpu nnm B mpoOUpKy, pacrosioxkuB UX Ha JHE B OJUH CJIOU JUIs
no3peBanus. Komuara gomxkHa ObITh cyxoil. UYepe3 HeKoTopoe BpeMsl NbUIBHUKU
pPacTpeCcKUBAIOTCS, U MbUIbIY MEPECHINAIOT B CTEKJISHHBIN OIOKC, ()IaKOH WM IJIOCKOJIOHHYIO
MPOOUPKY U CTABST JUIsl XPAHEHUS B 9KCUKATOP.

Korna pbuiblia IBETKOB MAaT€PUHCKOTO pPAacCTEHMsI CO3pEIOT (Ha HMUX MOSBIsAETCS 0JiecK),
IPOBOJAT OMNbUIeHHE. BoCHpUUMUYMBOCTD pBIIbIIA K ONBUICHUIO Y s10JI0HM coxpaHsercs 9-10

CYTOK, HO OIIBIJICHUC B KOHIIC 3TOT'O CPOKa CHUIKACT MMPOLICHT 3aBA3bIBAHUS IIJIOJO0B.

OnbLUICHHBIE OBCTKHM HAKPBITbH CHOBa H30JIATOPOM, Ha OTHKETKEC OTMCTUTHL [JaTy
CKpCIIUBaHus, COpTa pOAUTCIILCKUX paCTeHHﬁ, KOJIMYCCTBO OIIBIJICHHBIX IIBECTKOB.

Hanpumep: 15.V Onbsuienne

Q AHTOHOBKA.

& PaneT GepraMOTHBIMH.

I{BeTkoB — 5.

Damuus:

Bce wmeponpuATha: KacTpauus, OIBUIEHHE, CBEACHHMS O POAMTENAX, KOJINYECTBO
ONBUICHHBIX PACTEHUN U LIBETKOB - PETUCTPUPYETCs B TeTpaau. Yepes 15 gHel mociie onblIeHus

CHSITh M30JISITOPBI, IPOU3BECTH YUET PE3YNbTATOB CKPEIIMBAaHUSA. DTHKETKa OCTaeTcs A0 cOopa
ILUIOMIOB.



Pasznen II. TEHETUKA MOITYJIALIMA.

N3YYEHUE TEHOTUIIMYECKOI'O U ®PEHOTHIIMYECKOI'O IIOJTUMOP®U3MA
IMPUPOJHBIX ITOITYJIALIUA

I'enernka HOHYHHHI/Iﬁ n3y4acT T CHETHUYCCKUE IIPOHCCChI, HACICACTBCHHOCTb U
M3MEHUYHUBOCTh B OOJIBIINX COBOKYITHOCTAX OPraHU3MOB, ITOIMYJIALUAX.

HOnleﬂL;uﬂ— 9TO COBOKYIIHOCTb CBO6OI[HO CKpCHIUMBAIOIUXCA ocobei OIIPECaACICHHOI'O
BuJa, CBA3aHHBIX 06H_[I/IM MMPOUCXOKIACHUCM, I‘GHO(l)OHI[OM, B TCUCHUC IJIMTCIILHOI'O BPCMCHH
HaccJIromas OHpGI[CJ'ICHHBIﬁ apcajl U U30JIMPpOBAHHAA OT APYIrUX HOHYJ'IHI_II/Iﬁ JaHHOTI'O BHJA.

[Tonynsiuust cUUTAaETC OCHOBHOW CTPYKTYPHOM €IMHUIECH BHAA M BJIEMEHTApPHOU
SAMHMIICH HBOJIOLNU, TMOITOMY TI'E€HETHKA TMOMYyJSAUNA HM3ydaeT €€ KaK MPOAYKT M OOBEKT
SBOJTIOIHH.

3apoXJCHUE HOBBIX BHJIOB B TPUPOJE HAYMHACTCS C HACICICTBEHHBIX HM3MEHECHUH,
KOTOPBIC TIMPOUCXOAAT B OTACIBHBIX HOMYJIAOWUAX BHUIOOB. Ka)KIIa?I nomyidanusa  BHOA
XapaKTepU3yeTcsi CBOUM IeHO(MOHIOM (COBOKYITHOCThIO T'€HOTHIIOB (I€HOB) BCeX o0coOeit
MOMYJISIIIAK), KOTOPBI CIOXWICSA B pe3ylIbTaTe B3aWMOJCUCTBUS OCOOCH TOMYNSIHA U
KOHKPETHOM cpe/bl 00uTaHus. Besi COBOKYIMHOCTh T€HOB MOMYJISALMH BoipakaeTcst Kak 2N, rae N
— YUCII0 0c00ei, ATO 03HAYALT, YTO B KAKIOM M3ydaeMOM JIOKyce umeercst 2N TeHOB, eCIIU 3TO
KacaeTcst MONMYJISLIUH AUIUIOMIHBIX OPraHU3MOB. JTO CIIPABEIMBO Ul BCEX TEHOB, KPOME TEX,
KOTOPBIC HAXOAATCA BX-XpOMOCOMC IIpH rereporaMCeTHOCTH OAHOI'O I10JIA. Tak kax nomyJiaanuu
BUJIa Pa3BUBAIOTCS B Pa3HbIX MeCTax OOUTAHMs, TO Yy KaXIOH W3 HHUX (OPMHUPYETCSl CBOM
reHO(OH/I.

N3yyeHnue reHeTu4ecKou CTPYKTYPBI MOIYJISAUU HaYUHAETCA c U3y4eHUS
(eHOTUITNYECKON U TEeHOTHIMYECKON M3MEHUYMBOCTH. BaykHOM XapaKTepUCTUKON reHeTHUECKON
CTPYKTYpPbl TONYJSLMH SBISIOTCS YaCTOTa T'E€HOB (KOJMYECTBEHHOE COOTHOILEHHE ajulenen
OJIHOTO  IeHa, HampuMmep, 4 Ma Wwid  cepued  aieneil) B MOMYJSIUH, YacTOTa
TeHOTHUIOB (KOJIMYECTBEHHOE COOTHOIIEHHWE TE€HOTHUIIOB, OINpENEIsIeMbIX Mapoll WM cepuei
ajieneil) ¥ yacrora ()eHOTUIOB — KOJIMYECTBEHHOE COOTHOLICHHE (PEHOTHIIOB, ONPEAEISIEMbIX
TUMU T€HOTUIIAMH.

[TaHMUKTHYECKUE TOMYJSAIMN TEHETUYECKH TEeTepOTeHHBI, T. €. COCTOAT M3 0co0eH,
OTJIMYAIOMIMXCST OJHA OT JPYrOd TEeHOTHIIAMH C pPa3HOH CTENEHBIO IPHCIIOCOOICHHOCTH.
['eTeporeHHOCTH MOMYJISIIIMI BOSHUKAET M MOAAEP)KUBACTCS B TEUCHUE ATUTEIILHOTO BPEMEHH 32
CUCT HCHOPCPLIBHO TCKYHMIETO MYTAIIMOHHOTO IIponecca, KOM6I/IHaHI/IOHHOﬁ NU3MCEHYUBOCTH B
pe3ynbTaTe CBOOOJHOTO CKPEIIMBaHUS, TEHETUYECKOM pekoMOWHAruu (KPOCCHHTOBED),
€CTECTBEHHOT'0 0TOOpa, MUTPAIIHNH, KOJIEOAaHUH YHCIIEHHOCTH.

OgHuM U3  TOPOSABICHMM TEHETHYECKOM TIeTEPOr€HHOCTH  MONYJSALMM  SBIISIETCS
BHYTPUIIOMYJISIIUOHHBIN T€HETHUECKU MOAMMOPGU3M — 3TO YCTOMYMBOE CYIECTBOBaHHE B
HOMYJSAIUN JIBYX WM OoJiee TEHEeTHUECKH pa3IUYHbIX (OpM, BOCIPOU3BOASALIMXCS MPH
Pa3MHOXKEHUMU.

N3yuenne nmonumopdusmMa mpeactaBisieT OOJIBIION MHTEPEC C TOUYKH 3PCHHS TEHETHKU H
ABOJIFOLIMOHHOTO MTpOLIEcca.



1. Dkckypcusi B npupoay Ha temy «I'eHeTnyeckuii moaumMopgu3M MOmyJasiiiuii»

[IpuponHble MONYNASIUU PACTEHUH ¥ JKUBOTHBIX TI'E€HETHYECKH Pa3HOOOpAa3HBI,
nosmMopdHBL. Pa3nuuuTh YKJIOHSIOUIMECS OT HOPMBI (OPMBI HE BcCerJa JErKo, TaK Kak
M3MEHEHHE U3y4aeMOro Mpru3HaKa MOXKET OBbITh BEI3BAHO MYTAIUEH WM MOIU(PUKALIACH.

OcHOBHAsl 1eJIb IKCKYPCHM: BBISIBUTH B IMPUPOJHBIX HOMYJALHAX MOJIUMOPGUIM H
MIOHATB €r0 3HAYE€HHUE B DBOJIIOLIUH.

B renernueckoil nurepaType OMUCaHO HEMajo (PAKTOB T€HOTHIMYECKON H3MEHYMBOCTHU
(monmumopdu3Ma), pa3HbIX NPU3HAKOB B MOMYJSIUSAX PACTCHHN W JKMBOTHBIX. [lodTH Bce ATH
U3MEHEHHUs 00YCIOBIEHBI MYTaIlUSIMHU.

Tak, Hanpumep, B MONYJSILUU JIIOLEPHBI JKEITOM BCTPEYAKOTCA KapIMKOBOCTh W
TUTaHTHU3M, T. €. KOPOTKOCTEOEIbHbIE U JUIMHHOCTEOIbHBIE (DOPMBI.

VY HEeKOTOpBIX BHUIOB MYTAllUU I'€HOB, ONPEICISAIONINE Pa3BUTHE LIBETKA, MPOSBISIOTCS B
BUJIE MaxpoBOCTH (COH-TpaBa, acTpbl, METYHUH, sIOJOHU, PO3bI, JIEBKOM, BETPEHUIIA ajTaiickas,
LUKIAMEHbl, NEpPCUKH, JIOTHKH, JalmyaTKH, TEPHOBHUK), OENOLBETKOBOCTH Yy pPACTCHMI,
UMEIOUIMX B HOPME OKpAIIEHHbIE LBETKM (MEIYHHIA JIEKAPCTBEHHAs!, JIIOIMH MHOTOJIETHUM,
BacHJIEK, CHHIOXA, IUKOPUH, GHATIKU U J1p.). MyTalluu MOTYT NPOSBISATHCS B U3MEHEHUU (POPMBbI
[[BETKa (JIbBHHBINA 3€B), (JOPMBI U OKPACKU TUIONOB, (OPMBI CEMSH (y PO3OLBETHBIX H 1p.), Y
JIBYJJOMHBIX B - BUJIE OJIHOJIOMHOCTH, CPEAM PacTEHHH ¢ 00O0ENOJbIMU IIBETKAMU - MYTaHTOB C
OJIHOTIOJIBIMU IIBETKAMHU.

[TosiBnenue y psaa BUIOB (KyKypy3a, XMellb, T€paHb, SHOTE€pA, TOPTEH3Us, CTPYUKOBBIH
nepell, TPOCTHUK, KJIeH U Jp.) MECTPOTUCTHOCTU U KPACHOIUCTHOCTH (OYK, SICEHB, 1y, OpEITHUK
U JIp.) CBSI3aHO TaKXKe€ C MyTallMOHHON U3MEHYHUBOCTBIO.

OTmeueHbl HM3MEHEHUs (OpMbI JHCTa Yy 3€MIISSHUKH, JUCTBI MOTYT OBITh IMPOCTBIMH,
LHENbHBIMU M SUIEBUAHBIMH, WJIM y YHUCTOTENa — HOPMAalbHBIMH, MEPUCTBIMH,
riyookopaccedeHHbIMU.  OAHAKO MyTallMM MOTYT H3MEHATh M JIpyrHe IpU3HAKU:
¢uznonornueckre, OMOXMMHUUYECKHE, OOYCIOBIIMBAs IIUPOKUNA TEHETHUYECKUH NOIUMOphU3M
HOMYJISIIMKA JUKHX U KYJIBTYPHBIX BUJIOB.

MyTtanuy, BbI3BIBAIOIIKE MOIMMOP(GU3M HPUPOAHBIX MOMYJISIMNA, BCTPEHAIOTCS U Yy
KUBOTHBIX. I MOMYNSAIMOHHO-TEHETHYECKOTO aHalli3a MOYKHO BBIOpATh OOXKBIO KOPOBKY.
Cpenu mouTH JBYX COTE€H BHMJOB Haubojee YHOOHBIM SBISETCS KOpoBKa aByTrouedHas (Adalia
bipunctata), y KOTOpoil OuYeHb W3MEHUYMB LIBET M PHUCYHOK HAAKPBUIMH. Y >KyKa JUCTOena
(Melasoma scripta) BcTpeyaroTcss OCOOM € MECTphIM TpPYIHBIM IIUTOM U HECTPHIMHU
HAJKPBUIBSIMH WJIM TEMHBIE C TEMHBIM TPYAHBIM MIATOM W TEMHBIMH HAJIKPBUIbIMHU. Y
HnIenKoBUYHONW 0abouku (Bombyx mori) cpeay HOpMadbHO OKpAIIEHHBIX TYCEHHUI] MOTYT
MOSIBIISITHCSI KPACHBIE.

B pasnbix momymanusx kojopanckoro kyka (Leptinotarsa desemlineata) BcTpedaroTcs
0CO0M C OKPACKOM, YKIIOHSIOMIEIHCS OT HOPMBI, C I3MEHUNBOW OKPACKOH TOJIOBHI, IEPEeTHETPYAH,
HaJKphUINH. BBISBIEHBI MyTallMUM OKPAacKd M y JPYTUX BHJIOB HACEKOMBIX (MalCKHX XKYKOB,
IIMeNeH, JIMCTOEA0B, KPAaCHOKJIONOB, OpPOH30BOK, MPaMOPHBIX XpPYILIEH, COBOK, MEIBEAOK,
UCIAHCKUX MYILEK U JIp.).

W3y4arh reHeTHYeCKUid MOTMMOPGU3M MOXKHO U y 00Jiee KPYITHBIX KUBOTHBIX, HAIIPUMED,
y KOIIIEK, JINCHUII, MBIIIEeH U T. 1. B ycmoBusix VBOATMHCKOTO paifloHa U3YYE€HHE MOITUMOpPu3Ma




MOYKHO TPOBOJUTH HAa TaKUX BHUIAX pacTeHHi, kak kieBep mon3yuuil (Trifolium repens), mo
IPU3HAKY OTCYTCTBUS-HAJIMUYUS «CEAOr0 IATHA» HA JIUCThSX. YJAOOHBIM OOBEKTOM H3Yy4YEHUs
TCHETUYECKON CTPYKTYphl MOIYISIUU SBISIOTCS pPAa3HbIC BHJBI JIIOTHKOB: JIIOTHK €IKHNA
(Ranunculus acer), mrotuk mnom3yuwit (R.repens) ©w aApyrue BHUIbI, KOTOPBIE IITHPOKO
pacrpoCTpaHeHbl U IBETYT ¢ Mas 1o aBrycT. OOBIYHO Y JIFOTUKOB M3y4alOTCs M3MEHUYMBOCTH
[[BETKa (MaxpoBbl€ I[BETKH, HApyLICHHE YWCJIa YalIeIMCTUKOB, FO(QPUPOBAHHBIE JIENECTKH C
BBIPE3KOM), OKpacka (LBETKU-albOMHOCHI, HAJW4YME€ WM OTCYTCTBUE TEMHBIX IISITEH Ha
00OpOTHOW CTOpPOHE BEHUYHMKA, XJOopoduian3anus LBETKa U T. A.). B 3aBUCHUMOCTH OT BpeMeHU
NPOBEICHUS NMPAKTUKUA (BECHA, JIETO) OOBEKTHI JJsl M3YyYCHHS MOIUMOp(PU3Ma MOTYT OBITh
pa3HbIMHU.

IToaroroBka K J3kckypeuu. Ilpenonmasarens — ompenenser Leidb  3KCKYpPCHUH,
IIPOCMATPUBAET COOTBETCTBYIOLYI0 TEME JIMTEPATYPY MU PEKOMEHAYET €€ CTYACHTaM s
IPEIBapUTEILHOTO 03HAKOMJICHMS, pa3pabaThiBaeT IUIaH U 3aJaHUs CaMOCTOATENBHBIX PadoT
CTYJEHTOB, 3HAKOMUT C MapLIPYTOM 3KCKYpCUH (KOTOPBIH HYXHO IPOWUTH IMEpe]l IKCKYpCcHUEn),
IIPOBEPSET YNCICHHOCTh BUJOB, IPEIHA3HAUYEHHBIX JJI U3YUYCHMS], BBIICHSAET, HAXOAATCA JIU OHU
B (haze LBETEHUSI.

[lepen SKCKypcHel CTYIOEHTBHI IOJDKHBI 3HATh O PAa3HBIX TUINAX MOJIMMOpPPU3MA B
nomynsinusix. ['eHeTmdeckuii monuMopdusm ObIBaeT OalaHCUPOBAHHBIM (YCTOWYMBBIM) U
MIEPEXOJTHBIM.

banancupoBaHHBIN XapakTepu3yeTcs  MOCTOSIHHBIM  ONTHMAaJbHBIM  COOTHOLICHHEM
TeHETHYECKH pasznuyatonmxcs (moaumopdueix) ¢opm B monymsiuuu. OH  coxpaHseTcs
JUINTEIIbHOE BpeMs Kak B MIOCTOSIHHBIX, TaK U MEHSIOIIUXCS
ycnoBusx. [lepexoHbplii momuMophu3M — BpEeMEHHAs, MEePEeXoaHasi CTaausl B NEPUOJ 3aMEHBI
OIPENICJIEHHOr0 I'eHa JAPYTMM aJUlelbHbIM T€HOM, IMOSIBUBIIMMCS B IOIMYJSALUU B pe3yibTare
MyTallMd W HMEIOIUM OOJbIIYyI0 aJanTUBHYIO (CENEKTHBHYIO) LIEHHOCTb. IlepexomHblit
noauMop(u3M BCTpeuyaeTcs B MPHPOJIE pexe, deM ycToiuuBelid. Kiaccnyeckum mpumepom
ABJIIETCS WHIYCTPUAJBHBIM MenaHu3M y Oepe3oBoil msaeHuubl (Biston betularia), xoTopsiii
BIIEpBbIe ObLT onicad B AHIIMU B cepennHe XIX Beka. [lo 3Toro B jiecax Ha CBETIION Kope Oepe3
oOurtana 6abouka Oenoi OKpacKM C TEMHBIMU IISITHBIIIKAMHU HA KpPbUIbSIX U Tele (THUMHYHAsS
¢dopma). PazBuTue NpPOMBIINIJIEHHOCTH MPHUBENO K 3arps3HEHUIO JIECOB B MPOMBIIIIEHHBIX
palioHax U MOTEMHEHHUIO CTBOJIOB Oepe3, M CBeTJibie 0a00UKH cTayid 0oJiee 3aMETHBI HA TEMHOM
¢doHe M ux crtamu UCTpeOnATh NTULBL. Cpeau Oenblx 0a0OYeK CTamu MOSIBIATHCS YEpHbIE
0a00YKH, KOTOpBIE HMCTPEOISUTUCh MTHIIAMA B MEHBIIMX KOJMYECTBAX, W HMX YHCICHHOCTh
yBEIMYMBaJach. Ty 4YEepHYIO pa3HOBUIHOCTh Oepe30BOM MsJeHMIbl Ha3Bajau carbonaria.
3arpsi3HeHUE JIeCOB MPHUBEJIIO K TOMY, YTO paHee KpallHe peakKue yepHble 0abOo4Ku cTaau
0OBIYHBIMU U cocTaBisuIM 90 % oOmiero uucia 0abouek, a Oenble - oueHb peAKMMHU. YUepHas
okpacka 0abouek — npu3Hak gomuHaHTHBIH (C), Oenast — pereccuBHbIi (¢), a cpenu 0epe30BhIX
ISIGHUL] BCTpPEYaroTCsl (OPMBI C MPOMEXKYTOUHBIM THUIIOM OKpPacKH (Cepble), UX Ha3bIBAIOT
insularia. [lpusnak carbonaria nomuHupyet Hajx insularia, a mociaenHuid - Hajg Oenoi. IloaTomy
ocobu uepnsie umeroT resorun CC u Cc, a Oenble — cc.

B npupone yacto BcTpeyaeTcs U DKOJOTHUECKUH MOIUMOP(GU3M, IPU KOTOPOM YKIIOHEHUS
OoT HOpMBI 3aBUCAT OT (akTopoB cpeasl (emapn, 1970). MHorue XMUBOTHBIE B CEBEPHOM
MOJYIIAPUH JIETOM HMEIOT KOPHYHEBYIO WJIM CEpylo, a 3UMOH — Oenyro okpacky. B maHHoM
cllyuae U3MEHEHHE CBA3aHO HE C MyTallued IeHa OKpacKHU, a TeM, 4YTO OH I0-pa3sHOMY
IIPOSIBIISIETCS B 3aBUCUMOCTH OT YCIIOBUM CpPEbI.




IIpoBenenune 3xkckypcuu (BBOAHasi Oecena). IlpemonaBarens 4eTKO ompenessieT UElb
AKCKYPCHH, Ha3bIBACT OOBEKTHI M3yUeHHUs (KJIEBEp TMOJI3YYUi, JIOTHK €IKUH) M OOBICHSIET UX
TeHETUYECKYIO IPUPO.Y.

[Monmumopdu3Mm y kiieBepa Mmoia3ydero mo MpU3HaKy OTCYTCTBHSI-HAUYHS «CEIOTO» IMATHA
oIpeneNnsercss TeHeTHYecKu. J[okazaHo, YTo pa3HOOOpasue pacTeHUH 10 ITOMY MpPH3HAKY
ONPEAENSIETCA CepUeii MHOKECTBEHHBIX ajuieneil reHa V. Hainune «ceoro» nmsaTHa Ha JIMCThSAX
— IMPU3HAK JOMHUHAHTHBIN (V), OTCYTCTBHE (CIUIOIIHAS 3€JIeHas OKPAcKa) — PEIIECCUBHBIH (V).

B Tabnume 5 moka3zaHbl aiieNd, ONPEACISIONIME Pa3sHOOOpa3Hble MO (GopMe «Ceapie
nsaTHA ¥ PeHOTUIHI (PeHbl) Y KIeBepa MOJI3Y9ero.

Tabmuua 5
‘ Amtens ‘ deroTHTT ‘ O6o3nauenue peHoruna (pena) ‘
‘ % ‘ [IatHO oTCYyTCTBYET ‘ O ‘
‘ \Y ‘ [Tonnoe nsaTHO ‘ A ‘
‘ i ‘ [TonHOE MSTHO, BEICOKOE ‘ Al ‘
‘ Y ‘ PazopBanHo€E TISITHO ‘ B ‘
Na | PasopamHOE BBICOKOE | B! |
‘ VP ‘ LlenTpanpHas BEpXHsIS TOYKA ‘ C ‘
‘ VF ‘ BosbIioe CrijIioniHoe MATHO Y OCHOBAHHS ‘ I ‘
‘ Vvt ‘ Hwuskoe TpeyroyibHOE MSATHO Y OCHOBAHUS ‘ E ‘

Ha pucynkax 7, 8 moka3aHbl TOMO3HTOTHI 10 Pa3HBIM aJUICNISIM T€Ha V, ONpPEIeIsSIONIero
dhopMy «cemoroy» MsATHA HA JTUCTHAX KieBepa (cM. Tabi.5).



Bce amnenu rena V HapymaroT HOpMalIbHOE pPa3BUTHE XJIOpOPWILIa B MATHCATHBIX
KJIETKaX JINCTA, B KOTOPBIX XJIOPOILIACTHI INOO OTCYTCTBYIOT, JIMOO UX oueHb Majo. Kpome Toro,
najaucaJHble KJIETKH YMEHBIIECHBI B pa3Mepax, MEHEE BBITAHYTHI, U TPOCTPAHCTBO MEXIY HUMU
OKa3bIBaeTCs OOJBIIUM, YeM B 3€JICHOM YacTH JMcTa. Pa3nuume B pacmlofiOKCHHH TSTEH
OMpeIETSIeTC BPEMEHEM JIEHCTBUS KaXKJIOr0 ajljiesisi B OHTOreHe3e. B mpoiiecce pa3zMHOKEHUs
ajulend reHa V.  0o0pa3ylT pasHble COYETaHUsA JAPYr C JpyroM (TETEpO3WTOTHBIE U
TOMO3HUTOTHBIC).

Paznpie amnenn, oOBEOUHSSACH BMECTE B OJHOM TEHOTHIE (KOMITAyHJIE), MPOSBISIOT
JTOMHHHUPOBAHHME OJHOM HAJl APYTOil, HO yalle KoJoOMUHUpoBaHHe. Pa3Hble KoMOMHALIMY anienen
rOMO- W TEeTEpO3UroT (KOMIayHAbl) TeHa V, OMNpENEesIoOnIue PUCYHOK «CEIOoro» IsATHA,
MIPEJICTaBJICHbI Ha PUCYHKE 9.

3areM CTYACHTHI ITOJYYarOT 3aaHuA.

1. B momymsnusx KieBepa IOJ3ydero, OOMTAIOMUX B KOHTPACTHBIX AKOJOTHYECKUX
YCIIOBUSAX, H3YyUUTh MNonuMOppu3aM 1o Qopme «cemoro» MATHA Ha IUCThAX. Onpenenutsb
KOJIMYECTBEHHOE COOTHOIICHUE (PEHOTUIIOB W TCHOTHIIOB B KAXKIOW MOIYJSIHH, OOBICHUTH
IIOJIyYEHHBIE TAHHBIE C TOUKHU 3PEHUS T€HETUKH, CAEIaTh BHIBOJIBI.

2. [IpoBecTu aHamU3 T€HETUYECKOW CTPYKTYPHI MOMYJISIUIN JIFOTUKA €KOT0 (WIH JPYTroro
BU/Ia) U3 Pa3HBIX MECT OOMTaHUS IO MPU3HAKY MAaXpOBOCTHU LiBeTKa. OnpeaenuTs 4acTOTy F€HOB
U TEHOTUIIOB B KaXJIOM M3 MOMYJALMI, MPOAHAIM3UPOBATH IOJYYCHHBIE JAaHHBIE, CHEIaTh
BBIBO/JIBI.

3. MByunth momuMop(du3M B MECTHBIX MOMYJSIUSAX APYTUX BUIOB PACTCHUMU, a TaKKe
JKUBOTHBIX (CM. 3aJIaHUs).

OOGopynoBaHue: TeTpaab, pydyka, paMKa M3 MPOBOJIOKM pazMepoMm 25 cMm X 25 cwm,
KaJbKYJIATOp, TepOapHas ceTka, reo00TaHNYEeCKas Mamnka.

OCHOBHYI-O YaCTb DJKCKYPCHU COCTaBJISCT CaAMOCTOATCIIbHAA pa60Ta CTYACHTOB. Onn
MOJIY4JaroT OJAHW W TC KC 3aJlaHUs, HO BBIMNOJHAIOT MX 3BCHBAMH IIO ABa — TPU UYCIIOBCKA. ITo
INEpBOMY 3a/IaHUIO, B 3aBUCUMOCTHU OT paCIIPEACIICHUS BUda HAa MECTHOCTU

Y €ro YMCIIEHHOCTH, CTYIEHTHI HIILYT PACTEHHS C Pa3HbIMU (pOpMaMH CEIbIX MATEH, CPBIBAIOT UX
1 3aKJIaJbIBarOT B OOTaHMYECKHE ITAIIKHU AJI MMOCJICAYIOIICTO aHaIn3a. HaHHI)Ie 3aIlIUCBIBAOT B
Tabnuny (tadn. 6). Ecnu Bua Ha u3yyaeMoii MECTHOCTH MPECTABIICH OTACIbHBIMU PACTCHUSIMH,
KJIOHaMU (KJIOH — MMOTOMCTBO OJIHOTO BETE€TATUBHO Pa3MHOKAIOIIETOCS paCTeHUsI), HEOOXOUMO
MOJCUNUTATh YHUCIO PACTEHHH MO Mapuipyry 3Kckypcuu. Kaxknas mapa CTyAEHTOB JOJKHA
npoananu3upoBath He MeHee 200 pactenuit. Ecnmu TeppuTopus TycTo 3aceneHa (Kak Ha
3aJIMBHOM JIYT'y) U TPYAHO OTAETUTH OJHY OCOOBb OT APYTOH, MOJIb3YIOTCS PaMKOW pazMepom 25
CM X 25 cM, C/ICJIAaHHOM U3 AIFOMUHUEBOW MPOBOJIOKH.

Ecnu nomyssiiust 3aHMMaeT HeOOJbIYIO IUIONIA/b, TO HAKJIAIbIBAIOT PAMKY Yepe3 Kax/ble
5 MeTpoB M MOJCYHUTHIBAIOT KOJMWYECTBO JIMCTHEB OMNpeAeseHHOro (eHoTuna (TreHOTHIIa).
[Toncuer mpoBoaaT mMuHMMYM B 20 moBTOpHOCTAX. Ecnm momymsauus 3aHuUMaeT OOJBIIYIO
IUIOIA/1b, MOKHO YUYHMTHIBATh B Ipe/ieiaxX paMKu OJUH mpeoOianaromuil ¢eHoTun (reHOTHH) U
M3YYUTH YHUCIIO TEHOTUIIOB HE MEHEE, UEM Ha JIBYXCTaX paMKax.

B J'Ia60paTOpI/II/I CTYACHTHI OHNPCACIAOT YaCTOTY BCTPEHACMOCTHU KaXI0I'0 (I)CHOTI/IHa )51
TCHOTHUIIA AJIA Ka)KJIOI\/'I H3y‘l€HHOI>i IOIyJIAIHnH, 061/1Ta}0meﬁ B Pa3HBIX SKOJIOTMYCCKHUX YCIOBHUAX,



C TOYKH 3pPEHUS T€HETHKH W SBOJIOIMOHHOTO YYEHHUS OOBSICHSIOT IMOJIyY€HHBIC PE3yJbTaThl,
JenaroT BeIBOABL. OT4eT 0hopMIIsieTCs TUCEMEHHO.

Ecnu mecra oOuTtaHus MOMyJSIUI MO CTENEHH OCBEIIEHHOCTH BBIOpaHbI MPABUIBHO, TO
MO>KHO OOHAPYKUTh UHTEPECHYIO 3aKOHOMEPHOCTh: Ha OCBEIICHHBIX COJIHIIEM MECTaX OOUTaHUS

KJICBEpa Ha6J'IIO,Z[aCTC5I OoublIee pa3Hoo6pa3He I'CHOTHIIOB,

4eM B

3aTCHCHHBIX,

rac

npeo0IalaloT pacTeHUs, HE UMEIOIIUE «CEI0T0Y» MATHA (PELIECCHBHBIC TOMO3UTOTHI — VV).

Tabmuna 6

VYcaoBus

Komnuectso

pacTeHuit

N /i

q)eHOTI/IH‘ ['enoTumnsl (PEeHOTHNUYECKHUE PATUKAIIBI)

'A%

\AY

VEBVE

VvHyH

VPP

VFVF

Teppuropus
OCBEILIEHHAs
COJIHLIEM

1

Teppuropus
3aTEeHEHHAas

%




N — wucno wusyuennvix pacmenuii; % - npoyenm, ompadxcarowuii 4acmomy pa3HbIX
Gernomunog u ceHomunoe 8 NONYIAYUU.

B kadecTBe caMOCTOSATEIBHOU pa6OTBI Ha IIOJIEBOM ITPAKTUKE CTyACHTaM MOXHO IaTb
CIICAYIOIIUC 3alaHn .

3ajanue 3. V3yuuTh M3MEHUYMBOCTh PHUCYHKA «CEIOr0» IIATHA Ha JMCThSIX KIEBEpa
IOJI3y4ero B Mpejeiax FoJUYHOro nodera B pa3HbIX MOMYJIALHUAX.

[Ipn m3yuenun noiammopdusMa 1o Gopme «cemoro» MsATHA y KIeBepa IMOJBydero ObLIo
OoOHApy>KeHO, YTO y OOJBIIMHCTBA PACTEHUH HA JIUCTOYKAX (QOPMUPYETCS KAKOW-TO THII
«cemoro» msATHA. Ho BCTpeuaroTcst pacTeHus, y KOTOPHIX HA JIMCThAX PUCYHOK «CEIOT0» MSATHA
pasubii (puc.10).

Bo Bpems 3KCKypcHM HAaJ0 M3y4UTh MPU3HAK PUCYTCTBUSA-OTCYTCTBUS «CEJOIO» ISATHA U
ero ¢opmy Ha mucTtbiax 40-50 roauuHBIX 1MOOEroB pAacTeHHWd KJeBepa IOI3YyYero,
IPOM3PACTAIOIINX B PA3HBIX SKOJIOTMYECKUX YCIOBMSX. JlaHHbIE M3ydeHHs BHECTU B TaOJIHILy
(cm. Tabn.7).

Tabmuma 7
Howmep ‘ I'enoTumb! (PESHOTHUIMYECKHIE PATUKAIIBI) ‘
Pactenns | W |V | VRVH [ /BB [\P\P |
1 be3 n3menenwmii 2 1
2 -/ --
3 5
4
5
50

Hampumep, Ha oHOM mTo0Oere Ha BceX JIMCTOYKAX «CE0e» MITHO OTCYTCTBYET, 3HAUUT, BCE
OHH HMMEIOT TEHOTHUIl VV, U B rpade, COOTBETCTBYIOIIEH JTOMY T€HOTHIy, CIEAyeT ClelaTh
oTMeTKy. Ha TpeTbem mobere u3 BOCbMHU MPOCMOTPEHHBIX JTUCTOYKOB ISITh HE UMEIOT «CEIbIX)
MIATEH, Ha JBYX - TOJIHOE «cemoe» mATHO (VV) 1 Ha OJTHOM - TIOJTHOE, BBICOKOE «CEI0e» TSTHO.

Ha ocHOBaHMM TOMYy4YEHHBIX NAHHBIX IOJCYMTATh KOJIMYECTBO JIUCTHEB C OCHOBHBIM
TEHOTUIIOM U OTJIMYAIOIIUXCSI OT HEro. BRIUMCINTH MPOIEHT (J0J110) M3MEHEHHBIX T'€HOTHUIIOB
JUISL Ka)KJIOTO pacTeHWsl M IS MOMYJSILUM B LIEJIOM. 3apuUCOBaTh PAcCTEHHUs C M3MEHEHHBIM
PUCYHKOM B IIpeJiesiax TOAMYHOTro nmooera.



N3menenne pPUCYHKa Yalie HaGJIIOI[aeTCSI Ha MOJIOAbIX JIMCTOYKAX. O[[HI/I T'CHOTHIIBI
COXPaHAIOT (PEHOTHUINIECKOE MPOSBICHUE «CEI0TO» IISITHA YCTOHYNBO, IPyrUe — HEYCTOMYHBO.
Hamo mnomeitaTthcst OOBACHUTH, 4YeM OOYCIOBIEHO Takoe SBICHHME, CBS3aHO JH 3TO C
OHTOT€HETHYECKON MOAN(UKAIMOHHOW M3MEHYMBOCTBIO, WM (DEHOTHITMYECKUM IPOSBICHHEM
T'CHA B pa3HbIX YCIIOBUSAX.

3ananue 4. [IpoBecTd M3ydeHHe MPH3HAKA OTCYTCTBUSA-IIPUCYTCTBHUS «CEIOTO» IMATHA Ha
JIMCThSIX Y Pa3HbIX BHIOB KJICBEPOB, OOMTAIONIMX B Pa3HbIX KOJOIMYECKUX YCIOBHsX. Ilepen
BBIMTOJIHCHUEM 3aJaHus CTYJACHT JOJDKEH ONpPEACIUTh BHIbI KJICBEpa, IPOM3PACTAIONIUX B
JTAHHOW MeCTHOCTH. JlaHHbIe M3ydeHHs (DEHOTHIIOB M FCHOTUIIOB IO PHCYHKY «CEIOr0» IMsATHA
3aHecTH B TabmuIy (Ta6:1.8)

Tabmuma 8

Cocrasn (bCHOTI/IHOB M I'CHOTHUIIOB Y PAa3HbIX BUJO0B KJICBEpaA

Buns! kiieBepa CDGHOTI/IH‘ I'enoTums! (PEeHOTUIMYECKHIE PATUKAIIBI) ‘
(MecTa oGuTaHMS) [w [ W VIR VBB [ VPVP TVAVF |

ITolimeHHBIN TyT

1. Knesep nonsyuuit

2. OkcKkypeus Ha Temy: «M3y4eHne reHeTH4eCKOH CTPYKTYPbI MOy IS
Pa3HBIX BHAOB JIOTHKOB MJIU APYTUX JUKOPACTYIIUX U KYJbTYPHBIX BH/I0B
10 NPU3HAKY MaXPOBOCTH LBETKA»

HEJ'IB IKCKYPCHH: I/I3y‘{HTB YaCTOTy I'€HOB U I'CHOTHUIIOB Y PA3HBIX BHUAOB JIFOTUKOB HUJIU
APYyrux BUJ0B paCTeHI/IfI, 06I/ITaIOIIlI/IX B KOHTPACTHBIX 3KOJIOTMYCCKHUX YCIIOBUMAX.

Oo6opynoBanme: TeTpaas, KapaHaaml, KalbKyasTop, reo00TaHWYecKas Marnka, repOapHas
CEeTKa, TUHEHKa.

BBoaHas Oecena. B momynsnusx pasHBIX BUOB JIOTHKOB, JICBKOEB, SI0JIOHB, PO3, acTp,
NeTYHUH U JIp. HapsAAy C HOPMAIbHBIMH I[BETKAMU BCTPEYAIOTCS MaXpoBbIE IBETKH C 6-9 u
0oJiee JIEMIECTKAMU.

I'eneTnyeckass mpupoAa MAaxXpOBOCTH HM3ydalach y JEKOpAaTHBHBIX pacteHuil. Mccnenys
MaxpoBOCTh y JIeBKOeB, KBacHMKOB B.B. oTmeuan, 4To 3TOT NpU3HAK NOSBISAETCS B PE3YJbTATE
MyTallUM T'€Ha, ONPEIENSAIONIEr0 Pa3BUTHE HOPMAJIBHOTO LBETKA. [laHHBIE IO HACIEAOBAHMIO
MaxpOBOCTH HEOJHO3HAYHBI: [0 OJHMM HCTOYHMKAM, 3TO IIPU3HAK MOHOICHHBIH, T. €.
ONpeNensieTcss OJHOM Napod aJUIeNbHBIX I'€HOB, IO APYIrMM — JBYMs MapaMH TeHOB. Ecium
IPUHATH BO BHUMAaHHE, YTO 3TO IMPU3HAK MOHOICHHBINM, TOrZa HOPMAJBHBIA LBETOK — 3TO
IIPU3HAK JJOMUHAHTHBIN, MaXPOBBII — PELECCUBHBIN.

MaxpoBocTh IBeTKa Oblla OOHapykeHa y pa3HbIX BHJIOB JIIOTUKOB, SIOJIOHb, JAMyaTKH
rycuHoil u ap. Hago oTrmeTuTh, 4TO M3MEHEHHs I[BETKa OBOJBHO MHOroooOpasHbl. Kpome
U3MEHEHHs 4YHCIa JIETIECTKOB Yy JIIOTMKOB HEPEJKO HapyIlaeTcsl YHUCIO YalllelMCTHKOB,
IOABJIAOTCA FO(i)pI/IpOBaHHOCTB JICTICCTKOB M HAJIWYHEC BBIPC3KHW Ha JICTICCTKAX, HAJINYUC WA
OTCYTCTBHE I[BETKOB-aIbOMHOCOB, HAJUYME WM OTCYTCTBHE TEMHBIX MATEH Ha OOOpPOTHOU
CTOPOHE BEHUYMKa, XJopouuau3anus LBeTka U T. A. Ha skckypcuu HeoOXxoaumo oOpaiiaTh
BHUMaHNE Ha BCE 3TU OCOOEHHOCTH [[BETKA M PACTEHHS B LIEJIOM.



Bo BpemMsi OSKCKypcMM MOXXHO OJHOBPEMEHHO M3YYMTh U MOAM(PUKALMOHHYIO
U3MEHYMBOCTh KOJIMYECTBEHHBIX IIPU3HAKOB, HOPMY PEAKLUUHU Yy PA3HbIX BHUIOB JIIOTHKOB,
IIPOU3PACTAIOIIMX B KOHTPACTHBIX SKOJIOIMUECKUX YCIOBUSX (YHMCIIO JIENECTKOB, YAIIEIUCTHKOB,
TBIYMHOK, IJIOJIOJIUCTUKOB, BHICOTY PACTEHHH, YHCIIO JIMCTHEB Ha cTe0JIe, BHICOTY IIBETOHOCA).

Mertoarka BHINONHEHUS 3afaHus. M3yunTh H3MEHYMBOCTh YHUCIIA JIEIECTKOB B LBETKE HE
MeHee yeM y 200 pacTeHuil JI0TUKA €KOT0 WIM IPYrUX BUIOB, NOMYJISALMHA KOTOPBIX 3aHUMAIOT
KOHTpacTHble MecTa oOuTaHus. [lenaTb 3TO HY)KHO HE CpblBas pacT€HUH, YUMThIBasl LIBETKH C
HOPMAJIbHBIM WJIM W3MEHYMBBIM YMCIOM JIENECTKOB. [10 IMOIYy4EeHHBIM [aHHBIM 3allOJHUTH
Tabmuny (Tabn. 9) M ompeAenuTbh T'€HETHYECKYI0 CTPYKTYpy H3YyYEHHOH MOMYyJALUHU, T. €.
BBIUHCIIUTh YAaCTOTY '€HOB U F€HOTHUIIOB.

Tabnuma 9.
YactoTa reHOB U TEHOTHUIIOB B MOMYJISIUSAX 110 IPU3HAKY
MaxpOBOCTH IIBETKA y JIOTUKA €JKOTO

Bunsl Yucio ®opma  nBerka| Yacrora reHOB YacToTa reHOTHIIOB
JIOTUKA U3YYEHHBI | (4HUCII0

X JIETIECTKOB) B MOMYJISALIUH B MOMYJISALIUH
(mecTa
obutanus) | pacteHuid | mpocta | MaxpoBa | JlomunantHo | PeneccuBHo | A4 Aa aa

s s ro (A) ro (a)

N n/m
JTrotnk 1 5 - PA= ga PZAA | 2pgA | g%aa
enKni = a =

2 5 -
(mofiMeHH
BN JTyT 3 5 -

4 - 6

200

O003HaYMM HOpPMaJIbHBII 1IBETOK OykBO# A(p), MaxpoBbiit — a(q). Pacuer nmpoBoguTcs mo

dopmyne Xapmu-Baiin6epra P’AA+2pqAar qaa=1 Hampumep, B OJHOM M3 3BEHBEB
m3yumnin 200 pacreHnid JroTMKa, W3 HUX 191 pacTteHme nmeno HOpMaiabHBIM LBETOK, 9
MaxpoBbIi, 4YTO COOTBETCTBYET 95,5 % u 4,5 %, unu B gonsix — 0,955 u 0,045.

Paccunrars uvactory reHa 4 u ero amiens a. M3BECTHO, UTO pPACTEHUS C MaxXpOBBIMU
[[BETKAMU MUMEJIM TOMO3UTOTHBIN reHoTun —aa. [1o popmyne yactoTa reHoTHIA aa B MOMYJISALUN
— 2 —
cocraBisier %, a gacrora rena @ ~ VI | 1. VOO45=0.2 3 dyopmymsr BeITEKACT, 9TO CyMMa
YacTOTHI TeHOB A 1 a ecTh Bemunna noctosanas PA* 98 =1 1orna vacrora rena PA=1- g,
— 2
PacTenuss ¢ MaxpoBbIMM LIBETKaMU UMEIOT reHoTunsl 44 1 Aa. Yactora reHorumna AA=p”

yactora renoruma A9 =2P9. [TosryueHHbIe JaHHBIE MO3BOJISIIOT OINPENEIUTh YaCTOTY T'€HOB U
TEHOTUIIOB, T. €. FEHETUUECKYIO CTPYKTYPY MOMYJISAILUH 110 U3y4aeMOMY IIPU3HAKY.




B 3akmounrtensHO# Gecene 00CyKAaI0TCs Pe3ysbTaThl CaMOCTOSITEIbHON paboThl pa3HbIX
3BeHbeB. CTYICHTHI CPAaBHUBAIOT COOTHOUICHUS TCHOB M TEHOTHIIOB B Pa3HBIX NOMYIALUAX BUAA
U yOSXJAI0TCS B TOM, YTO BBISIBJICHHBIC Pa3iIHMyus 00YCIOBJICHBI YCIOBUSAMH oOuTanus. Kaxnas
HOMYJIALUS XapaKTEPU3yeTCsl ONPEAEICHHONH T'€HETHYECKOW CTPYKTYpOH, OTIMYAromed ee OT
JPYTrUX MOMYJSIUNA 3TOTO K€ BUJA. DTH JIaHHBIE IOMOTAIOT CTYJCHTaM MOHAThH, YTO U3MEHEHHE
TEHETHYECKOM CTPYKTYphl MOMYJSIIUN JIOKAT B OCHOBE HMX AUGGEPCHIUPOBKH B pa3HbIC
HKOTHUIIBI, KOTOPBIE B CIIyyae JIUTEIHHON M3OJISIUH MOTYT IPEBPATUTHCS B CAMOCTOSITEIbHBIC
BU/JIBI, YTO BU1000pa30BaHHUE IPOUCXOIUT B TOMYIISAIMIX.

3. 3apaHus ISl CAMOCTOSITEJIbHOM PadoThI

3adanue 1. N3yunte (eHOTUNMUECKOE M TeHOTUIIMYECKOE pa3HooOpa3ue y KieBepa
MOJI3YYero IO TPU3HAKY (OPMBI «CEIOro» ISITHA Ha JIMCTOYKax. llonp3ysch Tabmuied u
pucynkamu 8, 9, 11, ompenenurte, kakue ayiend reHa V ObUTd OOHAPYKEHBI, KaKHE M3 HHUX
HaxXoJATCsI B TOMO3UTOTHOM COCTOSIHMHM, Kakue - B KommayHaax. [IpoBeaute wucciienoBaHue
pa3HbIX MOMYJSIUHN, yIaJeHHBIX APYT OT JApyra, M0 HAIWYHUIO B UX TeHO(MOH/IE pa3HbIX ajlienen
ISl TOTO, YTOOBI YOAUTHCS B TOM, YTO YaCTh aJIJIeJICH Yallle BCTPEUaeTCsl B OJTHUX MOMYJIALMIX,
a yacTb — damie B Jpyrux. Mccinemyemble MOMYMSUUUA JOJDKHBI  OBITH  Pa3o0LICHBI
MPOCTPAHCTBEHHO W PAa3/elieHbl BOJOEMaMH, OONBIIMMH JOoporaMd ©u T. 1. M3yuute
pazHooOpas3ue Mo 3TOMY MPU3HAKY Yy JIPYTrUX BUIOB KIEBEPOB, MPOU3PACTAIOIIMX B JaHHOU
MECTHOCTH.

3aoanue 2. Vicnonb3ys amienb V, TOMO3UIOThl IO KOTOPOH MOXXHO HAECHTU(UIUPOBATH,
IPOBEJUTE aHAIN3 YaCTOTHl BCTPEUAEMOCTH 3TOW a/UIeNM T€Ha C UCIOJIb30BAHUEM (HOPMYIIBI
['apnu-BaitnGepra. [l ananusa cieayet u30paTh pa3ivyHble MPOCTPAHCTBEHHO Pa300IeHHbIE
MOMYJSIUA, B Pa3HOM Mepe TOJBEpPralomiecss aHTPONOTEHHOMY BO3JCHCTBUIO; OICHHUTE
BIMSIHUE aHTPOIOI€HHOI'O BO3JCHCTBUSA: BBITANTHIBAHWE, IOBBIILIEHHOE COJEpXaHHUE CcoJiei
TSDKETIBIX METaJJIOB BO3JIE aBTOCTPA, MOBBIIICHHOE COAEP)KaHHUE OPTaHUYECKHUX TpUMeced B
MecTe Bblllaca ckoTa U T. A. [Ipu OIleHKe YacTOT BCTPEYaeMOCTH TE€HOTUIOB (DHKCAIUIO
(deHoTHIIa pacTeHHusT MPOBOJUTE C yYETOM BO3MOXKHOTO BET€TaTHBHOTO DPAa3MHOXKEHHS, T. €.
bukcupyiite GpeHoTUIbl pacTeHui (C NATHOM U 0e3 MATHA), KOTOphIe OTCTOAT APYT OT JApyra Ha
paccrosinun He MeHee 1 M. IloacunTaiiTe COOTHOIIEHHE HA OCHOBaHMM BBHIOOpPKU He MeHee 500
pacTeHUN.

3aoanue 3. OOHapy)XUB pa3lIU4yHbIC BapUaHThl NPOSBIECHUS H3y4yaeMOIro NpHU3HAKa B
IPUPOJIE, AKKYpaTHO BBIKONANTE KJIOH, XapaKTEePU3YyIOIIUICS COOTBETCTBYIOIUM (GeHoTunom. C
OCTaTKaMHU II0YBbI, CTAapasCh HE HAPYIIUTh KOPHEBYIO CHUCTEMY, IEPEHECUTE DPACTCHHUE Ha
TeHEeTUYECKUN Y4acTOK, IJie JUIsl HaOJMI0JeHUS 3a HacleJOBaHUEM B Py MOKOJEHUM OTIMYUi
HAaJ0 BBUICNUTh CHEHUATbHYIO JIEISIHKY, KOTOpas MoOXeT ObIThb Ha3BaHa «/3ydeHue
HacJIEOBaHMsI MOJTMMOP(PHBIX MPU3HAKOB PACTEHUN U3 MPUPOIHBIX MOMYIISIIIHI.

3adanue 4. B paHHUl BEeCEHHUN MEPUOJ MPAKTUKHU COBEPIIUTE IKCKYPCUIO B JIeC, TJIe BO
MHOXCECTBEC HBCTCT BCTPCHHILIA. O6paTI/ITe BHUMAHHEC Ha paCTCHHA C PO30BBIM NNUIMCHTOM Ha
HIKHEH  CTOpPOHE JIMCTOYKOB  OKOJOLBETHHMKAa. (OCHOBHas 4acTh pacTeHUHM  HUMEET
HCIIUTMCHTUPOBAHHBIC IBETKH. Cpe)m OKpalICHHBIX paCTeHI/Iﬁ BCTPCHAIOTCA TAaKHUEC, KOTOPLIC
MOKHO yCIIOBHO pa3OWTh Ha JIBa Kjiacca, BHIOpAB MpeIBAPUTEIHHO 3TaJOHHBIE, HHTEHCUBHO U
MCHEC HHTCHCHBHO OKpAIICHHBIC. B KOHerTHOﬁ Iomyjadauuu y4THTEC COOTHOLICHUEC TPEX
(EeHOTUITNYECKUX KJIaccoB: Oenble, WHTEHCHBHO OKPAIICHHbIE U MPOMEKYTOYHBIE (OPMEI.
BrigBrHEM THTIOTE3y O MOHOT€HHOM HACJIEIOBAHUHN HAOJIOMAIOIIMXCS PA3IUIHN U O HEMOJIHOM
noMmuHUpoBaHuH. [IpoBepbTe THIOTE3Y, COMOCTABUB YMITMPUIECKH HAOTIOJaeMble YaCTOTHI TPEX
KJIACCOB C TEOPETHYECKHU OKHMIaeMbIMHU, UCTIONB3Ys hopmyny ["apau-BaitnOepra. Eciu rumoresa
(IpH OLleHKe KpHTepus x2) He OyJAeT NPHHATA, TO KAKAMM WHBIMH IIPHYMHAMH BBl OOBACHHUTE



HaJIMYME OKPAIICHHBIX M HEOKPALICHHBIX (OPM M pa3iIUyHyl0 MHTEHCHUBHOCTH OKkpacku? Ilpum
IIPOBEJICHUH YYETOB IIOMHUTE O BO3MOXKHOCTH 6€2€mamueHO20 Pa3MHO*CEHUS ITUX PACTCHUN U
IIO3TOMY I ydeTa HCIIOJIb3YMTE HE OTACIBHBIE PACTCHHs, a KypPTHHBI, BHYTPHU KOTOpPBIX
oOpatuTe BHUMaHME Ha KJIOHAJbHOE HacjieloBaHUWE Mpu3Haka. IlomMHuTEe, uYTO Hamuuue
aHTOLIMaHa — aJJallTUBHBIN IPU3HAK.

3adanue 5. Y BeTpeHUIIBI AyOpaBHON B JABYX-TPEX Pa3IUYAOIIAXCS MO DKOJIOTHYECKUM
YCIOBUSIM TOMNYJSIUSAX MPOBEIUTE AaHAJIW3 YacTOThl BCTPEYAEMOCTH pACTEHHM, pe3Ko
OTJIMYAIOIIUXCS OT HOPMBI 110 YUCITY JTUCTOUYKOB B OKOJIOI[BETHUKE. B MOMyIIsIIusx BCTpeyaroTcs
¢dbopMbI, HMeroIIE HOPMAJIBHOE YKCO0 (6) JIMCTOUYKOB, BCTPEUAIOTCS TAK)KE PACTEHUS, UMEIOIIHE
7, 8 9 u Oonee IHCTOYKOB B OKOJIOLBETHHKE, 7-8-JIEECTKOBBIE LBETKH BCTPEYAIOTCS
CPaBHHUTEIBHO YaCTO, XOTSl UX MOSBIICHUE CBSA3aHO C aHOMaNIHUsAMU pa3BuTus. [losBnenue ¢popm c
9 u Oonee JMCTOYKAMH HAIO0 YYECTh 0C000, MX YACTOTa MOXKET OBITh HCIOJB30BaHA KaK
MOKa3aTelb MHTEHCUBHOCTH JIEHCTBUS HKCTPEMalbHBIX (DAKTOPOB Cpellbl Ha IMOMYJISIUIO.
Ornpenenurte 4aCTOTy UX BCTPEUAEMOCTH B CPAaBHUBAEMBIX MOMYJISAIUAX.

3adanue 6. B Tex ke mOMySAIMsIX 00paTuTe BHUMAHUE €IIe HA OJIMH NPU3HAK B CTPOCHUH
nBeTka. [[BeTok wuMeeT, Kak MpPaBUIO, CUMMETPUYHOE CTPOCHHE;, JJMHA JUCTOYKOB
OKOJIOI[BETHHKA B OJIHOM IIBETKE MOJDKHA OBITh OnMHaKoBoW. OJHAKO 9acTo HaOMOIaeTcs
HapylIeHHEe CUMMETPUH, KOTOPOE OICHUBACTCS MHJEKCOM OTHOIIEHUS JJIWHBI CaMOro
KOPOTKOI'O JIEMECTKa B LIBETKE K TAKOBOM €aMOTro JUIMHHOTO. OuneHute 3ToT uHAekc g 50
[[BETKOB C HOPMAJIbHBIM YHCIIOM JIEIECTKOB U sl 50 LIBETKOB C HApPYIIEHHBIM KOJIWYECTBOM
nenectkoB (y MaxpoBbix (opm). ComoctaBbTe BapHAllMOHHBIC PSAbl M3MEHUUBOCTU ITHX
uHAekcoB. Kakue pacTeHHs, HOpPMallbHbIE WM MaxpOBbIe, XapaKTEpU3YIOTCA OOJBLUINM
ko3 dunrenTom Bapuanun? 3HaYCHUsI PACCUNTAHHOTO HHJIEKCA, PE3KO OTIUYHBIC OT 1, CKaxeM,
MeHbIe yeM 0,5, OyayT oTpaxaTh pe3Koe HapylieHue cummeTpuu. KakoBa o pacTeHuii co
3HaueHusIMU uHJekca MeHee 0,5 B wuccrnenoBaHHbIx nomymsiuusax? Koppemupyer au 3TOT
1oKa3aresb C YaCTOTOW BCTPEYaeMOCTH MaxpoBbIX ¢opm? BernomuuTe, 4TO HamM4ne aHTOIMAaHA
— TPU3HAK aJalTHBHBIA, W OICHUTE, KOPPEIHPYET JIM YacTOTa BCTPEUAEMOCTH OKpaIIeHHBIX
pacTeHHii ¢ yacToTaMM MaxpoBbIX (OpM U (HOPM C ACUMMETPUYHBIM CTPOESHUEM L[BETKA.

3adanue 7. B oTinune OT BETPEHUIbl AYOpaBHOM, THICSUEIUCTHHUK IMPOU3PACTAET, Kak
IPaBUJIO, HA OTKPBITHIX, OCBEIIEHHBIX Y4YacTKaX. Y THICSUYEIMCTHUKA TaKXe MOXKET ObITh
oOHapyKeH NMoJMMOPGU3M 10 OKpPACKe COLBETUH — BCTpedaroTcs (OpPMBI, COAEpKalIUe U HE
cojepxairie aHTouuad. OOparure BHUMaHUE HAa OKPAIIEHHOCTh MM HEOKPAIIEHHOCTh JIPYTUX
yacted pacteHus. Ectb 5m koppensuus B TposiBIeHHMM npu3Haka? OlLEHUTE 4YacToTy
BCTPEUAEMOCTH OKPAIICHHBIX U HEOKPAILIEHHBIX PACTEHUH B HECKOJBKHUX OTJAJIECHHBIX IPYT OT
apyra nonynsauusx. OOpatuTe BHMMAaHHE Ha HeECIydallHOE paclpe/ielieHHe OKpallleHHBIX U
HEOKpaIlleHHBIX ()OPM B HCCIEIYEMBIX COBOKYIMHOCTSX. B IOKHBIX HIMpOTax Hameil cTpaHbl
IIPEUMYIIECTBEHHO BCTPEYAIOTCSI OKpallleHHbIe (JOPMBI, B CEBEPHBIX — HEOKpalleHHble. KakoBbl
MOTYT OBIThb NPHUYMHBI 3TOro siBJeHUsA? OKpallleHHble pacTeHUs O0pa3ylT CBOEOOPa3HYIO
KOJIOHUIO, UX MOXKET OBbITh OOJbIlIe WM MEHBIIE, OHU MOTYT Pa3jIM4yaThCsl M0 MHTEHCUBHOCTHU
okpacku. CBUIETEIILCTBOM YETO0 SBJIsIeTCsl HaOmo1aemMast 000CO0IEHHOCTh OKpAILIeHHbBIX hopM?

3a0anue 8. Y pazauuHbIX IUKOPACTYIIMX 371aKOB (TUMO(EEeBKa, TUCUXBOCT, MATIUK U Jp.)
pOaHANIM3UPYHTE OOMIMPHBIA MOMYJSIIMOHHBIM MaTepual W IocTapaiiTecb HaWTH (HopMmbl,
XapaKTepU3yloIIMecss OTCYTCTBHEM aHTOLMAaHA B y3Jax. OTO OYEHb IPOCTOM Mapkep.
BcnmomMHHMTE O CyHIECTBOBAaHMHM TOMOJIOTHYHBIX MYTAallMd y pKA W sSuMeHs. DBbiABUB
6e3anTonnanoBbie GopMmbl, 1o Gopmyie ["apau-BaitHOepra onpenenuTe 4acToTy BCTPEYaeMOCTH
COOTBETCTBYIOLIEH AJJIENW y TAHHOTO BHJA, B JAHHOW MOMYJISIMU, B TaHHBIA roj. HaiineHHbie
MYTaHTHbIE PACTEHHs MEPecajuTe Ha TeHETHMYECKHHM y4JacTOK HJIM BBICEHTE TaM COOpaHHbBIE
CEeMeHa.



3aoanue 9. CxomHbli pUMEp MOMYJSLHOHHOTO MOJIUMOpP(hU3Ma MO OKPACKe Ha TOM XKe
00BEKTE BBl CMOXETE MPOHAOMIOAATh B TOMYJSAIUSAX, OJKOJOTMYECKH M TeorpaduuecKu
yIAIEHHBIX OT mpeabiaymel. OeHnTe YacTOThl BCTPEYaeMOCTH YKa3aHHBIX (DEHOTUITHYECKUX
BAapUAHTOB OKPACKU B HECKOJBKHMX YHAJCHHBIX JAPYT OT JIpyra HOMYJISAIUSAX, OTIMYAIOUIHXCS
XOTsl OBl IO TakuM (hakTopam, KaKk OCBEUICHHOCTb, BIAKHOCTh, OMOIICHOTUYECKOE OKpPY)KEHHE.
YeM MOXKHO OOBSICHUTH MEKIOMYIIALIUOHHBIC PA3IMUMs 10 TaHHOMY napamerpy? He BbisBsTCS
JIM TIPU 3TOM TIOCJICACTBUSL aHTPOIIOTEHHBIX BO3ACHCTBHUI?

3adanue 10. Y paznuuHbIX BUAOB JIIOTUKOB B CPAaBHUTEJIbHOM IUIAHE BBIIBUTE
pa3HooOpas3Hble (eHbl, MOPQO3bI, 3aTParuBaOLINX CTPOCHHE LBETKAa (MaxpOBbIE IIBETKH,
HapyIICHHE YHUCIAa YalleIMCTHKOB, rO(QpPHPOBAHHBIC JIETIECTKU, JETECTKH C BBIPE3KOil), €ro
OKpacKy (IIBETKH-aJIb,OMHOCHI, HAIMYNE WA OTCYTCTBHE TEMHBIX ISTEH HA 0OOPOTHON CTOpPOHE
BEHYMKA, XJIOpOopHIUIM3alus IBETKa W T. A.). IIpoBenuTe aHanmu3 BHYTpU KJIOHA (HAa OIJHOM
pactennn). KakoBa 107151 HOpMalIbHBIX U U3MEHEHHBIX [[BETKOB, HAOIIOAaEMbIX B TEUEHHE BCETO
nepuosa 1BereHus? O 4eM CBUAETEIBCTBYET TO 0OCTOATENHCTBO, YTO HE BCE IIBETKH TAHHOTO
pacTeHus: aHOMalbHBI? B OOTaHMYECKHX OMNMpPEAEIHUTENAX CKa3aHO, YTO NpPU3HAK — YHCIIO
JICTIECTKOB B BEHYHMKE Y JIIOTUKOB — HecTtaOmwieH. B demM MoxeT OBITh NpUYMHA 3TOU
HectaOmipHOCTH? Halifsi B MOMyNSAUsIX pacTeHHs, Y KOTOPBIX BCE IIBETKH MMEIOT OMHAKOBOE
OTKJIOHEHHE OT HOPMBI, MEPECaaUTe MX HA TCHETHYECKHUH YYacCTOK. DTO «KaHIUAATHD) Ha
MyTanMOHHBIE (opMBbl. YeTKO BBIWICHUB pa3iWYHbIE (EHBI, ONpPEACIUTE YaCTOTy HX
BCTPEYaEMOCTH B pa3HBIX IO YCIOBHSIM TNpom3pacTanus mnomymsnusax. Ocoboe BHUMaHUE
oOpaTHTe Ha BIMSHHUE aHTPOIIOTEHHBIX 3arps3HeHui cpenbl. [IpomrocTpupyiite poib reHoTHna
B PEaKTHUBHOCTH DPA3BUTHUS NPHU3HAKOB, HCIIOJB3YsSI OJIM3KOPOACTBEHHBIC BHJBI, KaK MPaBHIIO,
COCEJICTBYIOIIME B (DUTOICHO3aX: JIOTHK 30JI0TUCTHIA (Ranunculus auricum), moTuk enkuit
(R.acris) u motuk mom3yumit (R. acer). IloaTrBepkmaer nu HaOmomaeMas y 3THX BHIOB
M3MEHYMBOCTh 3aKOH TOMOJIOTHYECKUX PSIIOB HacieACTBEHHOM n3MenunBoctu H.M.BaBuiosa?

3aoanue 11. C TOYKM 3peHUS NOIMYJISLUOHHONW T'€HETHUKHM HHTEPECHBIM OOBEKTOM JUIS
UCCIICIOBaHMS SIBISIETCSI 00KbsSI KOPOBKA — KOPOBKA JIBYTOUEYHAs! — a/iaius OMHYHKTaTa. Y Hee
U3MEHYMB PUCYHOK HaJKpbUIUi. MI3BECTHO HECKOJBKO AECATKOB (hOPM: OT YMCTO KpacHOM a0
YHCTO YEpHOW Yepe3 psl MPOMEXYTOUHBIX (opM. Bce 3TH BapmaHTHI OMpeAemstoTcs cepueit
MYTaHTHBIX ajuleliell OJHOTO TeéHa, OTBETCTBEHHOIO 3a ()OPMHPOBAHHE PHUCYHKA HATKPBUIMH.
Oxkazanoce, YTO camas BBICOKas YacTOTa YEpHBIX (OPM — MEIAHHUCTOB BCTPEYAETCS B
IPOMBIIIJICHHBIX TOPO/aX M rOpa3/lo peXe B OKPECTHOCTSX TOPOJOB M CEIbCKOM MECTHOCTH.
Ouenute, ucnons3ys y Adalia bipunctata UHIUKAaTOPHBIN MMOKa3aTeidb (COOTHOLIEHUE YEPHBIX U
KPacHBIX HACEKOMBIX), NHTEHCHBHOCTb 3arpsi3HEHMs OKpY’Kalollel cpesibl B TOpojie, B KOTOPOM
Bbl OKuBeTe. /I BBIMONHEHWs 3aJaHusl O00s3aTENbHO MPOYTHUTE YKa3aHHYIO B CITUCKE
autepatypsl ctaThio M. A. 3axapoBa, a Takxke yBiekaTenbHyto kHury M.I1. bopoauna «3T0a61 0
MYTaHTax».

3a0anue 12. VIHTEepecHBIM OOBEKTOM MOMYJISIHOHHO-TEHETHUYECKUX HCCIeIOBaHUN
SIBIISIETCS KOIIKA. B KOIIAaYbHX MOMYISAIUSX OCOOH JIETKO pacTiO3HaBaeMbl 10 (DEHOTHUITY, a TAaKXKe
6e3 0coboro Tpy1a MOXKHO BBIZICTUTh MYTaHTOB IO OKpAacKe. bl yCTaHOBJIEH MHTEPECHBIN (haKT
NPUYPOYSCHHOCTH PA3HBIX THIIOB OKPACKH K ONPEIEICHHBIM HCTOPUYECKHM TEPPHUTOPHUSIM, a
YepHbIe KOIIKHM Yallle BCTPEyaroTcsl B TOpoJax, 4eM B JiepeBHsX. MccienyiiTe BcTpedaeMocTh
Pa3IMYHBIX BAPUAHTOB OKPACKM KONIEK B HECKOJBKMX pailoHaX ropoja, OTACIBHBIX JIBOpax.
Knaccupunupyiite BapuaHThl OKpacKH, NOAyMaiiTe O MX TIeHETHYECKOH JAeTepMUHAIUU U
CPaBHHTE CTPYKTYpPY HECKOJIBKHX HOMymsanuil. Mcronp3yiiTe sl 3TOro MaTepuan Cleayromero
paznena u kHury I1.M. bopoauna « 3Tl 0 MyTaHTax».

3aodanue 13. Y konopanckoro sxkyka Leptinotarsa decemlineata BcTpeuaeTcst Goibloe
pa3HoOo0pa3ne PHUCYHKA TOJIOBBI WM IEPEIHECIIMHKH, BBIICICHBI AecaTku (eHoB. Kpome Toro,



OOHaApy>XEHO, YTO OCOOM C OIpEOeICHHBIM PUCYHKOM IISITHUCTOCTH HaAKpbuinil ((enom
OKpPACKH) HEUYBCTBUTENIbHBI K PSIIy MHCEKTUIUAOB. JKyKU ¢ pa3sHOW MATHUCTOCTHIO HAJKPBLIUI
BBIXOJISIT M3 MOYBBI B Pa3HOE BPEMsi, OHU PA3IUYAIOTCS M O MIoA0BUTOCTH (S1010K0B, 1987).
[TpoBenute Kinaccudukanuio (peHOB OKPaCKU y KOJIOPAJICKOTO *KyKa, BCTPEUAEMbIX B MECTHBIX
HOMYJSUAX. 3apETUCTPUPYITE YACTOTY BCTPEYAEMOCTH PA3IMUHBIX ()EHOB U COMOCTABbTE HX C
TE€MHU, KOTOpble ObUIM OTMEUYEHBI B MpenablayiieM roay. bonee moapobnyto unndopmanuio o0
M3MEHUYMBOCTH OKPAacKU PUCYHKAa Ha rOJIOBE, NEPEIAHECIMHKE U IUTpaxX KOJIOPAACKOro KyKa
MO>XHO HaiiTu B kHUTe A.B. SI6;10k0Ba 11 H.W. JlapuHoii «BBeneHue B (heHETUKY MTOMYJISIIHI.

3aoanue 14. 3amanus, npeaiaraeMbie CTYACHTaM, MOTYT ObITh Pa3IUYHBIMH, C YYCTOM
MECTHBIX BO3MOXKHOCTEM H uHTepecoB. Tak, y MoimockoB Cepaea nemoralis m3BecTeH
HOJTUMOPH3M MO0 OKpPAacKe PAaKOBHH (OHA MOXKET ObITh KOPHUYHEBOM, JKEJITOH, PO30BOM) HIIH
M0JIOCATOCTH, YHCJIO ¥ pa3Mephl MOJOCOK MPHU 3TOM BapPbUPYIOT B PA3HBIX MOMYJISIIHSX.

VY JIUCTBEHHUIBI CHOMPCKOM W NaypcKOW BBIAENIEHBI (EHBI MO LBETY, (OpMe IIUIIEK,
(dopMe CeMEHHOM YellyH, TUIY IJIOCKOCTH CEMEHHOM YellyH, IBETY M OIyIIEHHOCTH MOJIOJBIX
no0eroB. Y COCHbl OOBIKHOBEHHOW M3BECTHBI Bapualuu (OpPMbI KPOHBI (MHpaMUAaIbHAas,
IUIaKy4asi), OKpacKe IbIIIbHUKOB, OKpacke U (hopMe CeMsiH, KApHOTHUIIOB U T. [I.

VY oc Vespa vulgaris Beiaeneno 40 ¢peHOB MO M3MEHYMBOCTH YEPHOTO PUCYHKA Ha BCEX
YJICHUKaX OpIOIIKa.

Paznen I11. U3YUYEHUE MOJU®UKAIIMOHHOM U3MEHUYMBOCTH
KOJINYECTBEHHBIX IIPU3HAKOB
1. O0mas xapakTepuCcTHKA U 0COOEHHOCTH U3yYeHUs

Monudukarnonsas (HEHacleICTBEHHass WM (PeHOTHUNHYecKas) M3MEHYUBOCThH — 3TO
U3MEHEeHHEe NMPU3HAKOB opraHu3Ma ((eHorumna), BbI3BaHHOE (haKTOpaMH BHEIIHEH cpelabl U He
CBSI3aHHOE C U3MEHEHUEM reHoTuna. Takue U3MEeHEHUs Ha3blBaOTCAMooudurayusmu. OCHOBOM
CYIIECTBOBaHMS MOJIUGUKAIUKI ABISETCA TO, YTO (PEHOTUN — ATO pe3yJabTaT B3aUMOJIECHCTBUSA
TEHOTHUIIA U BHEIIHUX YCJIOBUN Cpeibl, IOATOMY U3MEHEHHE BHEIIHUX YCIOBUN MOXET BBI3BATH
U3MEHEeHHs (PEeHOTUIa, HEe 3aTparuBas TE€HOTUI. B CBS3M ¢ 3THM, OpPraHU3MBbl, UMEHOIIUE
OJINHAKOBbIE TEHOTHUIIbI, HO Pa3BUBAIOLIMECS B PA3JIMYHBIX YCIOBMSIX CpEAbl, MOTYT HMETb
pasHble (PeHOTUIBI. ITO MOXKHO OOBSICHUTH TEM, YTO OPraHU3Mbl HACIEAYIOT HE CaMU MPHU3HAKH
WIM CBOMCTBA, a TE€HbI, KOTOPbIE OMPEIENSIOT JHIIb BO3MOXKHOCTb Pa3BUTHS ONpPEAEIEHHBIX
OpuU3HakoB M cBoictB. Ho 11 Toro, utoObl NpU3HAK pa3BHICH, T. €. BO3MOYKHOCTh
IpeBpaTuiach B JEHCTBUTENBHOCTb, HEOOXOAMMBI OIpeAeNeHHbIE YCIOBUS cpelpl. UToObI
pacTeHHe CTajo 3€JEeHbIM, HEOOXOIUMBI HE TOJIBKO Ie€Hbl, ONPEAEIAIONINe CUHTE3 XI0poduiia,
HO U HaJIM4Yue CBETa.

3aMequ0, 4YTO CTCIICHb BBIPAXCHHOCTH OJHOTO MW TOI0 XC IIpH3HAKa Yy pa3HbIX, HO
TCHOTUIMIMYECKN CXOIHBIX OPraHU3MOB MOXKCT OBITH pasﬂoﬁ. 9TO CBSA3aHO C TEM, YTO CTCIICHb
MOHH(bHKaHHOHHOﬁ HU3MCHUYMUBOCTU KAXIOTO IpU3HAKA ONPCACIACTCSA I'CHOTHUIIOM I/IHHHOpMOﬁ
peakyuu — 9TO TCHOTHIIUYCCKU OIpeacisieMas CIIOCOOHOCTH opranndMa HU3MCHATH CTCIICHb
Pa3BUTHA ITPU3HAKOB B ONIPCACIICHHBIX IPCACIaX B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ CpCabl.

PasHble npu3Haku MMEIOT pasHyK [0 IIMPOTE HOPMY pPEakUHUHU. bonbIIMHCTBO
KOJIMYECTBEHHBIX IPU3HAKOB HMEIOT MIMPOKYKD HOPMY peakuuu. 3MEeHYMBOCTH Jpyrux
IIPU3HAKOB MOKET XapaKTEPU30BaThCs CPEAHEN U OTHOCUTEINBHO Y3KOM HOPMOU pEaKIuu.



KonudecTBeHHbIE WM MEPHBIE TPU3HAKA KOHTPOIUPYIOTCS OOJBIINM YHCIOM TeHOB. OHU
BBIPKAIOTCS U(PpaMu: JUIMHA B M, CM, MM, yJIOH B JINTPax, BEC B T, KT, T U T. 1. I3MEeHUHNBOCTH
KOJIMYECTBEHHBIX MPHU3HAKOB, C OJIHOM CTOPOHBI, CBA3aHA C 3aBUCUMOCTBIO MX Pa3BUTHUS OT
OOJIBIIIOTO  YHCJIa  B3aUMOJCHCTBYIOIIMX TE€HOB, C JPYrOd - BBICOKMM YPOBHEM
MOIU(HUKAIIMOHHON W3MEHYMBOCTH. HecMOTpsl Ha MIMPOKYI0 M3MEHYHBOCTH KOJHMYECTBEHHBIX
MIPU3HAKOB, OHA HE OecmpeienbHa, IPeaeiibl €€ 00YCIOBICHB TEHOTHIIOM HIJIM HOPMOM PEaKIny.
MonudukaoHHble W3MEHEHHS HE HACJIEAYIOTCS, MOITOMY 3Ty H3MEHUYHMBOCTH HA3bIBAIOT
HEHACJIEICTBEHHOM.

Hanuuue HopMbI peakium, 00ycaoBIMBaOIed MOAU(PUKATNOHHYIO U3MEHYUBOCTh, UMEET
0OJIBIIIOE 3HAYCHUE B HBOJIIOIHMH U CEICKIUH, TaK KaK MO3BOJIIET OPraHu3MaM MPUCIIOCOOUTHCS
K Pa3IMYHBIM PE3KO MEHSIOIIUMCS YCIOBHUSM CPEJIbl, MEPEKUTh HEOIaronpusaTHbIe IEPUOAbI U
OCTaBUTb MTOTOMCTBO.

OcCHOBHBIE TEpMUHBI U YCJIOBHUS, HEOOXOIUMBIC TPU HU3IYYECHHH MOAN(DUKAITMOHHON
U3MEHYHUBOCTH.

1. leHepanpHasi COBOKYITHOCTh — 3TO COBOKYIHOCTh BCEX pACTCHHM, JKUBOTHBIX,
COCTABJISIONINX BHUJ, COPT, MOPOJY, MOMYJIALHUI0. ['eHepanibHas COBOKYITHOCTh MOXET COCTOSITh
U3 JIECATKOB, COTCH THICSY M JaK€ MHJUTMOHOB OCOOCH, W M3YyYHUTh €€ BCIO HEBO3MOXKHO.
[TosTOMy H3y4arOT HE BCIHO T'CHEPAIBHYH COBOKYITHOCTh, @ TOJILKO 4YacTh €€, KOoTopas
HA3BIBACTCS BBIOOPKOH, MITH BRIOOPOYHOM COBOKYITHOCTBIO (3TO TPYIIIa PACTEHUH, )KUBOTHBIX, Y
KOTOPBIX HW3Yy4YalOT JaHHBIM Npu3Hak (mpu3Haku)). Yumcino ocoOelt (eIWHUI]), BXOASIIUX B
U3y4aeMyl0 COBOKYITHOCTb, 0003Ha4daeTcs n miu N.

2. EpuHuna coBOKyHmHOCTH (pacTe€HuE, JKMBOTHOE, KJIETKH, MHUKPOOPIaHU3MbI)
XapaKTepU3yeTcsl ONpEeeICHHbBIMU Mpu3Hakamu. COpT 3J1aKOB WM JIMHHS XapaKTepU3YIOTCS
JUTMHOM KOJIOCA, YHCIIOM KOJOCKOB, 3€p€H B KOJOCE, JJIMHOM CTeOJs, JUIMHOW JUCTa, T. €.
dbenotumnom.

3. BemunuuHy wu3y4aeMoro mnpHu3HaKa OJHOH eIuHHIBl (0COOM) COBOKYIMHOCTH
Ha3bIBAIOT BAPUAHTON 1 0003HAYAIOT X1, X2, ..., Xn, TJI€ Xj — MIOPSAKOBBIN HOMEP BapUAHTBHI.

Hanpumep, mpu u3ydeHHMM 4YHClia JIMCTREB Ha CTeOle y KieBepa MON3ydero ObuH
MOJTYYEHBI CIICAYIONIHNE JaHHbIe: 3, 5, 6 T.e. BapHaHTHI X1 = 3, X2= 5, X3 = 6.

Ywucao 3Y6‘II/IKOB CpGI[HCﬁ A0JIN JIUCTAa 3EMIIIHUKH, YUCJIO JIMCTHEB U JIMHA LIBETOHOCA Y
OAyBaH4YHMKa pa3JIMYHbI Y PA3HBIX paCTeHHﬁ.

4. Paznuuusa  MeXAy ~ OTIENbHBIMH  BapuaHTaMH  (OCOOSIMH)  HAa3bIBAIOTCS
W3MEHYMBOCTHIO, BapHallel Uiu Juctiepcueit (paccessuneM). B 3Tom ciydae roBOpST: YHCIIO
3yOYMKOB WUJTH YMCIIO JIUCTHEB Ha cTe0JIe BaphUPYET, HIIM IPU3HAK BapbUPYET.

[Ipn wu3yueHun MoOAU(MUKAITMOHHOW WM3MEHUYHMBOCTH I10 KOJIMYECTBEHHBIM MPHU3HAKAM
CTATHCTUYECKUMHU METOJaMU HEOOXOIMMO COOJIOJIEHHE CIEAYIONINX YCIOBHHA K UCCIETyeMO
BBIOOpPKE.

1. Bribopka momkHa OBITh pENpe3eHTAaTUBHOW, WM IpeacraBuTenbHOM. OHa JoMKHA
OTpa)kaTh BCIO I'€HEPAJIbHYIO COBOKYIMHOCTb, HO OBITh MUHHATIOPHOW. DTO OCTUTAETCS IPH
CTPOTOM COOJTFOZICHUU TpeOOBaHUS — BHIOOpPKA JOJKHA OBITH CAYYAWHOU, T. €. MPH HW3yYEeHUU
oco0eil B BBIOOPKY OTOMpAIOT cirydailHo. TOJIBKO B Macce CIy4alHbIX SBJICHUNH MOKHO BBISIBUTh
3aKOHOMEPHOCTb.




2. BeiOopka (uM3y4aeMmblii MarepHuaia) JO0JDKHA OBITh ofHOpOAHOW. [l wu3MepeHuil,
MOJICUETOB OepyTCs OCOOM TEHOTHUIIMYECKH OJHOPOJHBIC, WM, HA00OpOT, T€HOTHIUYECKU
PasHOPOIHBIE, HO MPOU3PACTAIOINE B OJTHOPOIHBIX YCIOBHUIX, PACTCHHUS WIH KUBOTHBIE OJTHOTO
BO3pacTa, moJja.

3. HW3yuenuwe mnpusHaka(oB) cIEAyeT IPOBOAWUTh HA MaTepHaje JIOCTaTOYHOOOIBIION
BBIOOPKH, BKIJIFOYAIOIIEH OOJBIIIOE YMCIIO CIydailHO OTOOpaHHBIX BapuaHT. JKemareabHo, 4TOObI
CpaBHHBAaEMbIC BHIOOPKH OBLIM OJIMHAKOBOTO 00BbeMa (MMEIH OJMHAKOBOE YUCIIO 0COOCH ), ueM
OombIie BBHIOOPKA, TEeM TOYHEE OYIEeT XapaKTepUCTHKAa TeHEepPaIbHON COBOKymHOcTH. OOmiee
NPaBUJIO TAKOBO: YeM OOJIbIIE W3MEHYMBOCTh 110 HM3YYaeMOMY MPH3HAKY, TEM OOJbllle HaI0
JeN1aTh HAOJOIEHUH, YTOOBI YCTAHOBUTH 3aKOHOMEPHOCTD.

4. Tlpu wW3y4yeHUM MEPHBIX TPU3HAKOB HEOOXOIUMO COOJIIO/IaTh TOYHOCTh M3MEPECHHI.
Hampumep, npu u3ydeHHH JUIMHBI JUCTa MPOBOAWTH M3MEPEHHS C TOYHOCTHIO a0 0,1 cM m
3aMMCch JOJDKHA BRITVISIETD Tak: 3,4 cM, 3,5 cM U T. 1.

Bce nanHble epBUYHBIX M3MEpPEHUN MpPU3HAKA(OB) JOJKHBI OBITh AKKYpaTHO 3allMCaHbl B
TeTpaau, KypHae.

N3MEeHYMBOCTh KOJIMYECTBEHHBIX MPU3HAKOB OBIBAET MPEPHIBUCTON (IUCKPETHOH) U
HernpepblBHOU. [IpepriBUCTas N3MEHUNBOCTh KOJIMYECTBEHHBIX MPU3HAKOB BBIPAXKAETCS LIEJIBIMU
yuciaamu. Hampumep, 4ucCiIO KOJIOCKOB B TJIABHOM KOJIOCE Y OJHOTO M3 COPTOB IIIICHUIL
BapbupoBaio oT 10 g0 18, B 0HOM U3 NOMYNIALUNA YUCIO JUCTHEB Ha CTE0JIE Y JTIOTHKA €KOTO -
oT 3 10 8. MI3MeHeHus npu3HaKka OTJIIMYAIOTCs APYT OT Apyra Ha 1EeJI0€ YUCIIO SIUHUIIL.

[Ipu HenpepbIBHONW M3MEHYUBOCTH HET PE3KUX T'PAHUIl U MIEPEXO0JA0B MEXTY KJIacCaMU, BCE
OTpeNesieTCs TOYHOCThIO M3MepeHui. Hampumep, IuHA KOjgoca OZHOTO M3 COPTOB IIIEHUIL
BappupoBaia ot 7,1 no 18,5 cM, anvHa ucTa B OJHOM M3 MOMYJSAIUN JIFOTHKA €IKOTO OT 2,9 10
9,2 cMm. Paznuums 3HaueHUi MpHU3HAKa BBIpAXAIOTCS APOOHBIMH uuciamu. Ecnu 3HadeHHs
IpU3HAKa pACIOJIOKHUTh IO MOPSAJIKY OT MEHbIIEH BEIMYMHBI K Oousblieil, To oOpa3zyeTcs
HernpepblBHBIA psil. Croa OTHOCATCS BCE MPU3HAKU, KOTOPBIE MOXXHO H3MEPUTh — JUIMHA U
IIUPHUHA JICTA, JJIMHA [IBETOHOCA, CTEOIS U T. .

2. CrarncTnyeckuii aHaJIN3 MOAU(PUKAINOHON H3MEHYHNBOCTH

HpI/I N3YUCHUHU HU3MCHUYMUBOCTHU IPHU3HAKA ITOJYUCHHBIC NAHHBIC HeO6XOI[I/IMO pa36I/ITL Ha
KJIaCChI, T. €. IOCTPOUTH Ba‘[)I/IaIII/IOHHBII\/JI pAa YU BBIYUMCINTh OCHOBHBIC €I'0 ITIOKAa3aTCIIN.

Yucno kitaccoB OepeTcst B 3aBUCUMOCTH OT 00beMa BHIOOPKH (CM. TaOJIHILY).

KonngecTBo BapuaHT ] Yucio kmaccoB
25-40 5-6

40-60 6-8

60-100 7-10

100-200 8-12

6oiee 200 10-15




ToyHOE YHCIIO KIJIACCOB YCTAHABJIMBACTCA NPAKTHYCCKHUMH COOOPAKCHHUSMHU: YTOOBI
Tabnuia He ObUIa CIHMIIKOM TPOMO3AKONW M B HEM HE HCYE3THM OCOOCHHOCTH HM3y4aeMOro
MpHU3HAKa.

BapuanmoHHBI paj— 3TO PACIOJIOKEHHE B IMOPAIKE YBEJIWYEHHS] WM YMEHBUICHMS
BapHaHT (3HAUYEHUN KaKOTo-IMOO KOJIMYECTBEHHOIO MPU3HAKA) U3YYEHHOW COBOKYMHOCTH WIIU
BbIOOpKU. OH IOKa3bIBaeT, KaK H3MEHSAETCA MPU3HAK OT MUHUMAJIBHOM 10 MaKCHUMaJIbHOMN
BEJIMYMHBI, KAaKOBa YacTOTa BapUMaHT B KaxaoM kiacce. Kilacc, B KOTOpOM BcCTpeyaeTcs
HauOO0JIbIlIEE YUCIIO BAPUAHT, Ha3bIBAETCS MOJIAJIbHBIM.

Hampumep, nostydeHsl faHHbIe yKciia JUCTheB Ha cTedine y 100 pacTeHuil JIIoTUKa €1KOTo.
B u3ydeHHo# nonynsuuu BCTpeyaauch pacTeHus ¢ 3-ms, 4-Ms, 5-10, 6-10, 7-10 U 8-10 JIUCThIMHU.
OT0 mpUMeEp NPEPHIBUCTON M3MEHUYMBOCTU IPU3HAKA, U BBIPAKAETCS OHA LIEJIBIMM yuciaMu. B
JAHHOM CJy4ae BBIJENSEM LIECTh KJIacCOB, T. €. 3alMChIBAEM BapUAHTHI BCE MOJPSA OT MEHbIIEH
o Oonplield W BapHAMOHHBIA A OyAeT BBIIJISAETh TaK: B BEPXHEM psIy pacroiaraeM
3HAYEHHUs MPHU3HAKAa B BO3PACTAIOIIEM IOPSAKE, a B HI)KHEM YKa3blBa€M YHCIO PaCTEHUI
(BapuaHT) Cc JaHHBIM 3HAUEHUEM Mpu3HaKa. UYHUCIIO BapuaHT B KaXKIOM KJIacC€ Ha3bIBaeTCs
4acTOTOM (n;)

3HaueHus NpU3HaKa (Kjacca) 3 4 5 6 7 8
Yuciio BapuaHT (4acToTa) 6 18 23 32 16 5

[To naHHBIM BapuaMOHHOTO PsiJia CTPOUTCS BapuallMoHHas Kpusas (puc. 12).

HacToTel (W10 BAPHAHT)
36

30
24 _]

18—

5 SHaueHHe TNIPH3HaKa

.
-

Puc 12 BEPHE.U;HOHHEH KPpHEAA H3MEHUHMEOCTH WHOIA THCTEEE Ha cTebne ¥ JHOTHEAL eHOoro

Ha ropu3onTajbHoil JMHUM (0Ch A0CIHCC) OTKIAABIBAITCH 3HAYECHUSA NMPU3HAKA (KJIACCHI),
Ha BEPTHKAJBbHON (0Ch OPAMHAT) — YHCJIO BAPUAHT B KaxIAOM KJjacce (4actorbl). [lpm
coeIMHEHUM TOUYEK TNepecevdeHusl MoJy4yaercss BApUANMOHHASI KPUBAasi.

I'papuueckoe wn300pakeHHe BapHallMOHHOTO psga (puc. 12) gaer HarasaHOe
IPEJICTAaBICHUE O XapaKTepe pachpeleleHHsl MpH3HaKa B M3ydyeHHOW mnomynsuuu. ['paduk
KYyIoJI000pa3Hoil (OpMBI, YTO CBHAETEILCTBYET O TOM, YTO PACTeHHs C pa3HbIM 3HAYCHHEM
IIPU3HAKA BCTPEYAKOTCS C PA3HOM YaCTOTOMW, Yallle BCEro BCTPEYAKOTCS BAPUAHTBHI CO CPEIHUM



(MOOaNbHBIM) 3HAUYEHHWEM TPHU3HAKA, OHM OOBIYHO pACIIONIATAIOTCS B CEPEIUHE, a pexe -
BapHaHThl C MHHHMAJbHBIM U MaKCHMaJlbHbIM 3HAa4€HHEM IpHU3HaKa, KOTOpPhIE OOBIYHO
pacrojararoTcsi Ha KOHUAX BapUalMOHHOrO psga. Pa3sHOCTP MEXAy MaKCUMAIbHBIM H
MHUHUMAJIbHBIM 3HAYEHUEM IIpU3HAKa CBUIETEIBCTBYET O pa3Maxe M3MEHUYMBOCTH U HOpPME
peakuuu.

YacTto mpH MOCTPOSHHHM BapHALIMOHHOTO psijia TpeOyeTcs OINpeneieHrne KIacCoBOTrO
NPOMEKYTKa (MHTEpBaIa MEX Iy KiiaccaMu) —i (CM. BBIIIIE).

HpI/I HU3Yy4YCHUU IIPHU3HAKOB C HerepBIBHOﬁ HU3MCHYUBOCTBIO, HAIIPUMEP, MJIMWHBI JIUCTA Y

JIOTUKA €JKOTO, TaKXK€ COCTAaBJISETCS BApUALIMOHHBIA psii, T. €. 3alUCHIBAIOTCS 3HAYCHUS
MpY3HaKa B Bo3pacTaroiieM nopsake. Jnuna gqana B cm, uzydeno 100 pactenuii.

3,0 3,1 3,4 3,5 3,8 4,0 4,1 4,2 4,3 4,4
4,4 4,6 4,7 4,7 4,7 4,8 4,8 4,9 5,0 5,2
53 5,3 5,3 53 53 5,4 5,4 5,4 5,5 5,5
5,9 5,5 5,7 5,7 5,7 5,8 5,8 59 5,9 5,9
59 5,9 59 6,0 6,0 6,0 6,0 6,1 6,1 6,1
6,1 6,2 6,2 6,2 6,3 6,3 6,4 6,4 6,4 6,4
6,5 6,5 6,5 6,6 6,6 6,6 6,6 6,7 6,7 6,8
6,8 6,8 6,8 6,9 6,9 6,9 7,0 7,0 7,0 7,1
7,1 7,1 7,2 7,2 7,3 7,3 7,3 7,3 7,4 7,5

7,5 7,6 1,7 7,8 7,8 7,9 8,1 8,4 8,7 9,2

YT00BI p336I/ITB IMMOJIYYCHHBIC NAHHBIC Ha KJIACCHI U MMOACUYUTATH YHUCJIO BAPHUAHT B KAXKIOM
KJ1acCce, HCO6XO,Z[I/IMO BBIYMCIINTH KJIACCOBBIM MIPOMCIKYTOK — i

Haxogum MakcuManbHOE 3HaueHue Npu3Haka. B Hamem mpumepe — 9,2 cMm. Haxonum
MUHUMaJbHOE 3HaueHue npusHaka — 3,0. OnpexensieM pa3mMax BapbUpPOBaHUS (M3MEHUMBOCTH)
IIPU3HAKa — 9TO Pa3HULIA MEXAY MAKCHUMAJIbHBIM U MUHUMAaJIbHBIM 3HAUEHUEM IpHU3HaKa: 9,2-
3=6,2. Ilony4eHHYI0 pa3HUIly JEIUM Ha MPEIoIaracMoe 4Mcio KiIaccoB. Tak Kak M3ydeHHas
HamH BbIOOpKa coctouT u3 100 BapuaHT, TO y Hac MokeT ObITh 10 Ki1accoB.

OmnpezensieM KJIACCOBBIN MPOMEXYTOK (i):

P = MAKC = MHH :6,2 —0,62 ~0,6
uucno kaaccog 10

KiaccoBbiii mpoOMeXyTOK JOHKEH OBITh IEBIM YHCIOM WM OKPYTJIGHHOW IpoObi0, B
JnaHHoM ciryvae 0,6.



OmnpenensieM rpaHuIlbl KiaaccoB. [ 3Toro K MUHUMAaJIbHOMY 3HaYCHHUIO MTpU3HAKa (JTydlie
OKPYTJICHHOMY B MEHBIIIYIO CTOPOHY, HO HE 0OoJiee yeM Ha BEIMYHHY 1) IPHOABIsieM KITacCOBBIH
IPOMEXYTOK JI0 MaKCHMAaJbHOTO 3HAYEHHUs MpHU3HAaKa. MHUHUMalbHOE 3HAUYEHHE MpPU3HAKA B
HameM ciydae 3,0, a yMeHbIIEHHOE — 2,9, 4TO SBISETCS HA4YajJOM IEPBOTO Kilacca, HayajioM
BTOporo kiacca — 3,5, tperbero — 4,1 u T.1. CTaTUCTUYECKOE paACHpPENEICHUE KJIacCOB
(BapHaIlMOHHBIN PSAJ) IO MPU3HAKY JUTUHBI JICTA Y JIOTHKA IaHO B TaOJIHIIE:

Juna 2,9-| 3,51-| 4,11-| 4,71-| 5,31-| 5,91-| 6,51-| 7,11-| 7,71-| 6,31-| 8,91-
JUCTA 35|41 (47 |53 |59 |65 |71 (77 |83 |89 |95
(cm)

B 132 (38 |44 |50 |56 |62 |68 |74 |80 |86 [92 |
Yucio |3 [3 [6 |8 [17 [23 |19 |13 |5 |2 |1
BapUaHT

(ni)

OnuHHAAUATHIA KJIacC MPUHMMAEM BO BHUMAaHME, TaK KaK OH HAYMHAETCS C BEJIIMYMHBI
MEHBIIICH MakCHMalbHOTrO 3HaueHuss — 9,2. Ecau Obl OH HayuHAJICA C BEIMYHHBI OOJIBIIEH
MaKCHMaJIbHOTO 3HAYEHUS], TO OH HE YUUTHIBACTCS.

TakuMm 00pa3oM, OJMH KJIACC BapUALIMOHHOTO PsiAa OTJIMYAETCS OT APYroro Ha BETUYHUHY
(i=0,6). Konerr kaxxaoro kiacca JO0/DKEH OBITh MEHBIIEC Hayalla CJACIYIOIIEro: Ha BEIUYHUHY
paBHOM MPHUHATOW TOYHOCTH u3MepeHus, Ha 0,01. 3aTeM MNOACUYMTHIBAETCS YMCIO BAPUAHT
(ocobeii), COOTBETCTBYIOIIMX Ka)XIOMY KJaccy, W 3amuchiBaercs B rpady tabmuus (ni). Ilo
JaHHBIM BapHAIIMOHHOTO Psifia CTPOUTCS BapuallnoHHas kpuBas (puc. 13).

Y YacroTa n
24 1

21 +

e

Omina micTa (X)

] i 1 [ i L ] | | 3 -
I

I I I ] [ | I f I [ |
3, 3, 4 50 56 62 68 7.4 80 86 9.2
2 8 4

Prc.13. BEPH&L{HOHH&H KPHEAA M THCTOTpanvvia H3MeHUHEOCTH OITHHEL THMCTa ¥ JIHOTHKE SO0



[To maHHBIM BapHALIMOHHOTO Psiia MOYKHO OTPEIEIIUTh KOINYSCTBEHHYIO XapaKTEPUCTUKY
U3y4aeMoro TIpU3HaKa, WCIOJNb3Yysl TaKHEe CTAaTHCTUYECKHE TIOKa3aTelH, KaK CpeaHss
apudmeTnueckas, CTaHIAPTHOE OTKJIOHEHHWE (WM CpeAHEee KBAJAPAaTHYECKOE OTKIIOHEHHE),
ommOKy cpeaHeit apudmeTnyeckoit, K03 HUIIMEHT BaprUalluH.

Brrunciienue cpenuen apudMeTHYeCKOH BEJTNYNHBL

OTOT IOKa3areib XapaKTECPU3yeT CPECAHCE PA3BUTHUC IIPHU3HAKA B HSy‘laCMOﬁ COBOKYITHOCTH

(moTmyMSIMK) pPACTEHWH WM JKMBOTHBIX M oOo3Hawaercss X . Cpennsisi apudpmeTHdeckas
NPEJCTaBIsIeT YaCTHOE OT JICJCHUs CyMMBI 3HAUYCHHI BCEX BapWaHT Ha oOIIee uX 4ucio (n) u
BbIUHUCIIsETCS 110 hopmyie:

§:X1+X2+---+X1‘ :ZX
n

n

CpenHio apu(MeTHUecKyl0 BBIPAXKAIOT B TE€X K€ €IMHUIAX, YTO U XapaKTepU3yeMbIil
npu3Hak. OHa gaeT OOOOIIEHHYIO XapaKTEPHCTUKY H3Y4aeMOro MpPHU3HAKA, SBISACH Kak ObI
TOYKOW paBHOBECHS, BOKPYI KOTOpOW KoNeOmoTcss Bce ero 3HadeHWs. Ho cpemHss
apumernyeckas HE JaeT NPEICTaBICHHUS O XapaKTepe BapbUpOBaHUS (M3MEHUYMBOCTH)
U3y4aeMoro npusHaka. Bennmunna cpepneil apudMeTHueckoil 03Ha4aeT, YTo 0COOH ¢ TaKUM HIIH
OJIN3KUM 3HAYEHUEM IMPpU3HAKa 9allc BCCTO BCTPCHAKOTCA B MOIMYJIAHUN.

BriunciieHne BapuaHChl B CPEJTHETO KBAAPATUUECKOI0 OTKIIOHEHUS

cOCHOBHBIMM TIOKa3aTEJSIMM, XapaKTEPU3YIOIIMMHU CTENEHb BapbUPOBAaHUs IIPU3HAKA,
ABNISIOTCA BapuaHca (mucnepcus) (2).G) U cpenHee KBaApaTHueckoe (CTaHAapTHOE) OTKIOHEHHE
— curMma (

BapHcha — YaCTHOC OT HOCJICHUA CYMMBbI KBaJpaTOB OTKJIOHCHHI OTACIBbHBIX 3HAYCHUI

x o Z (x- X)° .
BapHaHT OT CpeAHeH apudmMeTHdecKon Ha YHCJIO CTemeHed cBoOOabI (Bcex
U3MepeHuil 0e3 eMHUIIBI) TaHHOTO BapUAIlMOHHOTO psiga (n — 1), a

CpenHee KBaJpaTHUECKOE OTKIOHEHHE XapaKTepHU3yeT CTEeNeHb pa3HooOpa3us MpU3HaKa B
BBIOOpKE C OMpeesieHHO cpeanel apudmernueckoil. OHO MOKa3bIBAET, HACKOJIBKO B CPEIHEM
KaX/1asi BApHaHTa OTIMYAETCS OT cpellHel apupMeTHuecKol BETMUYUHBI U TEM CaMbIM OTpa)aeT
CTCIICHb UBMCHYMBOCTH ITPHU3HAKA.

co cpemneir apudpmermueckoir. CpemHee  KBaapaTHUYECKOE  HMCIOJB3YIOT IS
XapaKTePUCTUKU HM3MEHUYMBOCTU OJHOTO TNpU3HaKa.GBo3BeneHHe OTKJIOHEHMH B KBaapar
HEO0OXOUMO TMOTOMY, YTO anrebpandeckas cymMMa OTKJIOHEHUH OT cpeqHeil apupMeTHdecKon
Bcerjna paBHa Hymo. OOpaTHoe NOeHCTBHE — HU3BJIEUYEHHE KBAJIPAaTHOIO KOPHSA — HYXKHO ISt
MOJIYYeHUS JIMHEHHOM BEJIMUMHBI, UTO MO3BOJISIET CPABHUBATh

BrrunciaeHnue KOBd)d)I/IHI/ICHTa Bapualum

OTOT NOKa3aTeab BhIPaKaeT U3MEHUYMBOCTh IIPU3HAKOB B MIPOLIEHTAX U UCIOJIB3YETCS IS
CpPaBHEHMsI W3MEHUMBOCTH pa3HbIX NPHU3HAKOB Yy o0co0eil OJHON BBIOOpKM (Hampumep, y



paCTeHI/II\/'I OI[HOI71 NOoImyJIA1unu, copTa) WM UBMCHYMBOCTHU OJJHOT'O U TOI'O KC MPU3HAKA B PA3HBIX
MOMYJISAIUSAX OJHOTO BHIA, pasHbIX mopoxa, coproB. Kosdowurument sapuarum (V) wam (Cy)

v =21086

ompezaensercs no Gopmyie X :

Benuunna (3Hadenne) V oTpakaeT creneHb M3MEHYMBOCTH npu3Haka. Tak, ecau V =5 %,
CTeNeHb M3MEHYMBOCTH cumTaercs ciabdoit, V= 10 % - cpemneit uV = 15 % - cuipHOil. OH

TIOKa3bIBAeT, KaKyl0 JOJI0 G COCTAaBISET OT X , M BhIpakaeTcs B IpoleHTax. Kos(duuueHt

Bapuanuu JOJDKCH  BbIYUCIIATBCA BMCCTC C OCHOBHBIMHU IIOKa3aTCIIAMU X n o A
XapaKTEPHUCTHUKU ITOITYIANH.

OrnpeneneHye OMUOKHA cpeaHer apruMeTHYECKOMH

B mpaxTuueckoii paboTe XxapaKTepUCTHKA T€HEPATbHON COBOKYIMHOCTH HMPOHU3BOIUTCA IO
cilyyaiiHON BBIOOpKE, KOTOpasi 4aCcTO OKa3bIBAETCS MAJIOYUCICHHOM, I03TOMY HE MOXKET TOYHO
OTpakaThb BCE CBOWCTBAa T'€HEPATBHOW COBOKYIMHOCTH, YTO BEIET K BO3HHUKHOBEHUIO
CTaTUCTHUYECKUX OmMOOK (M). OHM MOKa3bIBAIOT CTENEHb COOTBETCTBHS MapaMETPOB BBHIOOPKH
napamMeTpaM TeHEepalbHON COBOKYMHOCTH. YeMm MeHbIne HU(ppOBOEC 3HAYCHHE OIIMOKH, TEM
TOYHEE BBIYMCICHHBIM Mapamerp. BenuunmHa ommMOKM 3aBUCUT OT CTENEHH pa3zHOOOpasus
NpU3HAaKa U 0T o0beMa BHIOOpKH (deM Oosblie pasHooOpas3me, TeM OoJblle W OmHOKa M 4eM
Oonblle BapuaHT B BBIOOPKE, TeM MeHbIe omuoKa). OMmUOKK pa3HBIX [apaMeTpoB
OTIPECIISIOTCS 10 PopMyTIam:

o o v

m :ﬁ m, :?; m. :ﬁ_

v o —+
Bce BhIUHCIEHHBIE IMapaMeTpbl 3alUCBIBAIOTCA BMCCTC CO CBOCHU OIIIMOKOM: X T

3= vV +
i _mf; m , UTO TIOKa3bIBAaCT MX TOYHOCTH. [lociie BBIUUCIEHUS JTIO0OTO IMapamerpa
X o |4
bo=2- t, =2 Gy =

X (o2
ompenensercss ero JocToBepHocTh (1): m . m, . My Bem napameTp
TpEeBBIIIAET CBOIO OMMOKY B TpH pasa m Gomee (L 23), TO OH JIOCTOBEPEH, T.€. IPABHIBHO
OTpa)kaeT COOTBETCTBYIOIIUH MMapaMeTp TeHepAITbHON COBOKYITHOCTH.

Hcronp30BaHne CTaTUCTHUCCKUX METOJ0B B OMOIOTMYCCKUX HCCICAOBAaHUAX ITO3BOJIACT C
OHpCI[CJ'ICHHOfI CTCIICHBKO BCPOATHOCTHU CYAUTb O AOCTOBCPHOCTU IIOJYUCHHBIX IOAaHHBIX U
BBIBOIOB.

3. Okekypeus Ha Temy: «A3yyeHune MOAU(PUKANMOHHONH M3MEHYNBOCTH
Y AMKOPACTYIIHUX M KYJbTYPHBIX BUI0B PACTECHH I

L[eﬂb IKCKypcuu: 3HAKOMCTBO C SIBJICHHUEM MO,HI/I(I)HKaL[HOHHOI‘;I HN3MCHYHMBOCTHU, METOJaMU
€€ U3YUCHUS, 3AKOHOMCPHOCTAMHU U SHAYCHUCM.

Obopyooeanue: TeTpaiab, pydyka, JMHEiKa, MUUIMMETpoBas Oymara s Tpadukos,
KaJIbKYJIATOD, TepbapHas ceTka, reo00TaHN4YecKas Mamnka.

Beoonas 6eceoa. llpenopaBarens UCHONB3YeT MaTepuan IO MOAU(PUKAIIMOHHON
U3MEHYMBOCTH, UIMEIOLIHICS B JIUTEPAType U MpeUlaraeéMblii B JAHHOM METOJUYECKOM ITOCOOUH.
CTyneHTHl MONydYaloT 33JaHus IS CAMOCTOSITETbHONW pa0OThI Ha pa3HBIX BHJAX PACTEHHM, a



€CIM BO3MOXKHO, M Ha Pa3HbIX BUJAX MXUBOTHBIX. JTO 3aBUCUT OT KOHKPETHBIX YCIOBUH,
BPEMEHHM H3Y4YEeHMs] JAHHOW TEeMbl, a TaKXe OT J3PYIUIMHU IpEenojaBaTeis, TEOPEeTHUECKOMH
MOATOTOBKU CTY/I€HTOB WJI IIKOJIHHUKOB.

3aganue 1. M3yunte MOAM(PUKAIMOHHYIO H3MEHUYHUBOCTh y KYJIBTYPHOW W AMKOpACTyLICH
3EMJITHUKHU.

MeToruecKHe YKa3aHUs K BBIIOJIHCHHUIO 3aJIaHUs 1 O6Da6OTKI/I PE3YIBTATOB

1. B da3y uBereHuss mMpoBEIUTE MOJCYETHI U U3MEPEHUS CICIYIOIIUX KOJIUYECTBECHHBIX
MIPU3HAKOB, XapaKTEPU3YIOIUX FeHEPATUBHYIO cPepy JIECHOU U KyJIbTYPHOH 3eMIISTHUKU:

a) BBICOTY I[BETOHOCA;

0) KOJINYECTBO TEeHEPATUBHBIX 00pPa30BaHMI Ha OJHOM pacTeHUHU (OYTOHOB, IIBETOR);
B) KOJIMYECTBO JICTIECTKOB B OJIHOM, JKEJIATEIHHO [IEHTPATHLHOM I[BETKE;

') IJTUHY CPEHETO JIeTECTKa;

1) IIUPUHY CPEIHETO JICNECTKA.

O/IMHaCPeJHEr MEnecTKe
LINPUHACPEAHEr MENECTK

e) BBIYUCINUTHh UHACKC =

[Tpoanammzupyiite mo 100 1BETOHOCOB Yy 3€MISIHUKH, pacTymed B Jecy H Ha
arpoOMOCTAHITNH.

2. BeruucauTe cienyromie cTaTUCTUYECKUE MOKa3aTeNln! M0 KaKIOMY MPU3HAKY: CpellHee

3HaYeHHEe NpU3HaKa ( X, omnOKy cpenHelt apupmernyeckoit (M); cpeaHee KBagpaTHUECKOe
otkJoHeHue (0); kKo3hdunueHt Bapuanuu (V), kodppuuueHt rocroBepHoctH (t).

Hcnomnp3ys NMOJydeHHBIE TaHHBIE, TOCTPOWTE FMCTOIPaMMbI M BapHallUOHHBIE KpUBBIE. B
OJIHOI cHCTeMe KOOpJIMHAT M300pa3uTe T'MCTOrpaMMbl U KPHUBBIE paclpeiesieHUsl M0 OJHOMY
npusHaky. Hanpumep: nmoctpoiite 0JHy BapHallMOHHYIO KPUBYIO 110 BBICOTE LIBETOHOCA JIECHOM
3eMJISHUKH, APYTryl0 — KyjiabTypHOU. CpaBHUTE Npeaenbl M3MEHUYUMBOCTH (HOPMY pEeaklMu) IO
U3Yy4EHHBIM NPU3HAKAM Y Pa3HbIX (OPM 3eMIITHUKH.

3. CocraBbTe cBOAHYIO Tabmuiy (Tabmn. 10), mpoaHanu3upyiTe NOJyYEHHbIE PE3yIbTAThI,
CIeJIafTe BEIBOEL.

Tabmura 10.

M3MeHYHNBOCTh KOJIHYECTBEHHBIX IIPHU3HAKOB Yy JIECHOU U KyanypHOfI 3CMIIITHUKHA

HBy‘IaCMLIC n ‘ 3eMIISIHHUKA JIecHas n ‘ 3eMIIsTHUKA KYJIbTYpHas t
TP | Xtm|o |V | Xtm|o |V




4. Cob6epure u opopmute repbapuii. Ha oqHOM repoapHOM JUCTE MIPEACTABLTE MO OJTHOMY
PACTEHUIO TUKOPACTYILEH U KYIbTYPHOU 3€MIISTHUKH.

5. Ha 3akmounTenpHOW KOH(GEpEeHIMM [0 MTOraM IOJEBOW HPAKTUKU CTYJCHTHI
BBICTYIAIOT C JIOKJIaJaMH, B KOTOPBIX YAEISIIOT BHUMaHHE HE TOJBKO aHAINU3Y COOCTBEHHBIX
JAHHBIX U BBIBOAAM, HO U COOOIIAIOT MH(OpMaIo 00 0COOEHHOCTSIX M3y4aeMbIX BHJIOB, UX
IIPOUCXOXKICHNE, TONUIIJIONIN3allUd, BHJIOBOM M COPTOBOM pPa3HOOOpa3uM, H3MEHYMBOCTU
KOJINYECTBEHHBIX TPU3HAKOB.

3aganue 2. V3yunTe BAMSHHME pPa3HbIX SKOJIOTMYECKUX (DAaKTOPOB Ha pa3BUTHE
KOJIMYECTBEHHBIX IPU3HAKOB OJyBAHUYMKA JIEKAPCTBEHHOrO (WJIM JAPYTUX BHUJOB OJYBaHUMKA,
IIMPOKO PAaCIPOCTPAHEHHBIX B JAHHOM MECTHOCTH).

1. BeiGepuTe OCBEIIEHHBIN U 3aTEHEHHBIN YyU4aCTKH, HA KaX10oM u3yuute mo 100 pacteHuii.

2. IIpoBenuTe CpaBHUTENBHOE U3YUYEHUE U3MEHYUBOCTH CIICAYIOLIUX PU3HAKOB:

a) BBICOTA LIBETOHOCA;

0) mraMeTp IBETKa;

B) KOJIMUYECTBO PO3ETOUYHBIX JIUCTHEB;

F) JJIMHA CPEAHCTO JIMCTA,

1) IHIUPHUHA CPEJIHETO JIMCTA;

[IMHaCPEIHEr amcTa
LINPUNHAPEAEHT ANCTE

€) BBIUUCIIUTE UHACKC =
) KOJIMYECTBO PACCEYCHUI Ha CPETHEM JIUCTE.

3. JlaHHbIE U3MEpPEHUN U MOJACYETOB Pa3HbIX MPU3HAKOB 00pabOTaliTe CTaTUCTUYECKH, IO
IUIaHY, IPEAJIOKEHHOMY B 3aJ1aHuy 1.

4. Tlo pe3ynpTaTaM CTaTUCTUYECKOW OOpaOOTKM JaHHBIX cocTaBbTe Tabm. 11,
MIPOAHATIM3UPYHTE UX U CIEHANTE BBIBOJIBI.

Tab6mumna 11.

Bnusiaue YCJIOBI/Iﬁ Ha UBMCHYMBOCTDb KOJIMYCCTBCHHBIX ITPU3HAKOB
OAyBaH4YHMKa JICKAPCTBCHHOI'O

N3yuaembie | n ‘ OcBeleHHbBIN y4acTOK n ‘ 3aTEeHEHHBIN y4acTOK t

TTPU3HAKH | X+m|o |V | X=m|o v




5. Odopmure repbapuii. Ha omHOM repOapHOM JIHCTE MPEICTABhTE MO OAHOMY TUITHYHOMY
pPaCTEHHIO C OCBEIICHHOTO M 3aTEHEHHOTO MecTooOnTaHus. Ha 3akimounTelbHOM KOH(epeHIIHN
0 pe3yJibTaTaM IMPOBEJACHHON paOOTHI CTYICHTHI BHICTYIAIOT C JTOKJIATaMH.

OpnyBaHUUK SBISETCA YIOOHBIM OOBEKTOM M3YUEHUS, TaK KaK OH MPOHM3PACTAET B CaMBIX
pa3HbIX MecTaXx OOMTaHMS M B JOCTaTOUHOM KOJIMYECTBE (CKJIOH IOpbl U MOWMEHHBIN JTyT, BIOJIb
JIOpOT, BJIAXKHBIX M 3aCyLUIMBBIX MECTaX, 3arpsi3HEHHBIX M OTHOCHUTENBHO YHUCTBIX U T. I.).
[TonGupas ayig U3ydeHus MOMyNALUU, OOUTAIONINE B KOHTPACTHBIX MeCTaX OOWTaHUS, MOXKHO
IIOJIyYUTh MHTEPECHBIC JNAHHBIE 10 M3MEHYUBOCTH, IPEACTABIIONIME KaK HAydHbIM, TaKk U
npakTHueckuii uarepec. s M3ydeHus MOXHO OpaTh Takue MpHU3HAKH, KaK OKpacka IIBETKa,
U3MEHEHHUS B CTPOCHHMM PA3HBIX YacCTEil LIBETKA, YMCIO CEMSH (HOPMAJIbHBIX M aHOMAJIbHBIX),
dbopmMa nrcra, BpeMs LBETEHUS U APYrue 0COOEHHOCTH 3TOTO PACTEHHUS.

HpI/I BBIITOJIHEHUHN CaMOCTOATCIIbHBIX Ba,I[aHI/Iﬁ 110 HaHHOﬁ TEME HGO6XO,I[I/IMO IIOMHUTB, YTO
B M3MEHYMBOCTU JIIOOOr0 KOJIHYCCTBEHHOT'O IMpU3HaKa OOJIBIIIOE 3HAYCHUE MOXKET HMETh
T'CHOTHII, YTO OTPAXXCHO B CJ'ICI[yTOH.IGﬁ Q)opMyne:

F'EHOTHII » GOFEHOTHII [Tpenensl MoauduKaTMOHHON
U3MEHYMBOCTH IPU3HAKOB

KOHTPOJIMPYIOTCSI FTEHOTUIIOM. DTOT

KOHTPOJIb MOXET OBbITh JKECTKHUM,

CPEJIA TOIZla IIPU3HAK BapbUPYET B Y3KHX

IpeAeiax, WiIM MEHee JKECTKUM,

IUIACTUYHBIM, YTO OOECIEYMBAET HIMPOKOE BapbHUpPOBAaHUE NPHU3HAKA, a CIEIOBATEIIbHO, U

HIUPOKYIO NPHUCIIOCOOUTENbHYIO PEAKIHI0 OpraHW3Ma K IOCTOSHHO MEHSIOLIMMCS YCIOBUSM
CpEIBL.

Ponb reHotuna B M3MEHYMBOCTH MPHU3HAKA MOYKHO OLIEHUTH MO KOA(PGUIMEHTY Bapualuu
(V), Gonpliee WM MEHbIEE 3HAYCHHUE KOTOPOrO OYyAET CBUACTEIBCTBOBATH O IIUPOKOW HITH
Y3KOW HOPME pEaKIUY F€HOTHIIA B ONIPEECIICHUH TaHHOTO NTPU3HAKA.

CpenoBble (akTOpsl MOTYT BJIHMSTH HAa yPOBEHb AKTUBHOCTH TE€HOB, HEKOTOPHIE W3 HUX
MOTYT MEpPEeXOUTh B HEAKTUBHOE COCTOSIHME, IpyTrHe, Ha000pOT, B aKTUBHOE, YTO MOKET OBITh
NPUYMHON WX Ppa3IMYHOTO TPOSBICHUS (IIEHETPAHTHOCTH) M CTETCHH Pa3BUTHSA MPHU3HAKA
(9KCIIPECCUBHOCTH).

[IpyunHOM  M3MEHUMBOCTH  TNpPU3HAKAa  MOXET  SABIATHCA  CTaJAUs  OHTOreHe3a
(oHTOreHeTHuYecKass M3MEHYMBOCTH), HANPUMEP, Pa3HbI BO3pACT PACTEHUHM, UX OTIENIBHBIX
no0eroB M opraHoB. Beiienuts ee 100 B 0oOLIell M3MEHYMBOCTH NpPU3HAKA, 3HAYUT YBUIETh,
KaK pa3BepThIBAETCS 3a/laHHasi FTEHOTUIIOM IPOrpaMMa Pa3BUTHS OpraHu3Ma.

4. 3agaHusA 1J151 CAMOCTOSITEILHOM PadoThI

3amanue 1. Ha wmarepuane craHgapTHOro copra s0j0HH (JH000rO  JIpyroro,
BBIPAIIMBAEMOT0 Ha arpoOMOCTAHLMHU) MPOBEIUTE OILIEHKY KOHCTAHT BapHALlMOHHBIX PSIOB
W3MEHYMBOCTH CIEIAYIONIMX MPU3HAKOB: KYCTUCTOCTh, BEICOTA PACTEHUS B OINpEIEIIeHHON (a3e
BEreTallMOHHOTO TepHoJa, pa3Mephl IIBETKa, JHUCThEB U T. 1. B mpoTokone u3MepeHHi
3aUKCUpYHTE HOMEp pACTeHHs W 3HA4YeHUs TMPU3HAKOB y JTOro pacteHus. CpaBHUTE
KO3 PHUIMEHTH M3MEHYMBOCTH OIPENENIEHHBIX MPU3HAKOB M OLIEHUTE, KakoW M3 HUX Oosee
KECTKO, a KakoW OoJiee IUIaCTUYHO OIpPENEeNsieTcs TeHOTUIIOM. B KakoM KOppeISTHBHOM
OTHOILIEHUH HaXOJATCS 3TU NPU3HAKU HA PA3HBIX IMMANAX OHMO2eHe3a?



3ananue 2. [IpoBenuTe aHaIOrMYHYIO PabOTy € UCIOIB30BAHUEM JAHHBIX JPYroro copra
a0nouu. CpaBHuTe KO3(D(PUIIMEHTH Bapualuu YyKa3aHHBIX NPU3HAKOB Y pa3HBIX COPTOB.
[TposiBnsieTcss 1M BAMSHUE MYTallud B TEHETHYECKOM KOHTPOJE pa3Maxa H3MEHUYMBOCTH
U3MEPSIEMBbIX TPU3HAKOB?

3ananue 3. CpaBHHTE 3HAUCHUS CPEIHUX apU(PMETHUYECKUX ONMPEACNICHHBIX NMPU3HAKOB Yy
pa3HbIX COpTOB. B 4yem BBl BUAMTE NPOSBICHHE T€HETUUYECKOW KOMIIOHEHTHI B ONpPEEICHUU
Bapra0eIbHOCTH MPU3HAKOB POCTa PACTEHUH, pa3MepOB IIBETKA U JIncTa?

3amanue 4. SlumeHb, B OTIUYHE OT PXKU, CTPOTUH caMOONbUIMTENb. JI000# copT sfaMeHs
NpPEACTaBIsieT COOOW COBOKYIMHOCTh TOMO3WUTOTHBIX YHCTBIX JHHHMHA. Y copra «Bunep»
MPOAHAIN3UPYUTE BapUALIMOHHBIE PSI/Ibl U3MEHYMBOCTH TEX K€ Pa3MEpPHBIX IIPU3HAKOB, UTO U B
OpeIbIAYIINX 33JaHUSAX, U OICHUTe KOI()(UIMEHTH BapualMM STHX Npu3HaKoB. CpaBHHTE
KO3 UIIMEHThl BapHallud H3Yy4aeMbIX MPU3HAKOB MEXIy COOOH, OmpelnenuTe pasiuyus B
YKECTKOCTH F€HOTUIIMYECKOI0 KOHTPOJISI IPU3HAKOB. BBISICHUTE XapaKTep paciupeleleHns YacTOT
BCTPEUAEMOCTH PA3IMYHBIX BapHallMid MO KaXIOMY MpPU3HAKY TpaHUuecKuM CIOCOOOM.
Borunensiercst 11 npu 3ToM TOT (PaKT, YTO COPT COCTOUT U3 COBOKYITHOCTHU Pa3IMYHBIX JTUHUN? B
YeM JIOJ>KHO BBIPaXKaThCsl, HA BAlll B3I, 3TO pacwICeHEHHe copTa?

3ajanue S.I[lo aHamorum ¢ pOXKbIO CpaBHUTE MapamMeTpbl HM3MEHUYMBOCTU MEXAY
OOBIYHBIMU (hOpMAMM M KapJIUKOBBIMH MYTaHTaMM sUMEHs. BbIgBUTE BIUSHHE OTAEIbHBIX
MYTaIII/If/'I Ha pa3dMax BapbUpPOBaHHA KOJWMYCCTBCHHBIX IIPU3HAKOB IIPpU CPABHUTCIIBHO
OJTHOPOJHBIX YCIOBUAX BBIPALIMBAHUS.

3aganue 6. Y MIECTUPAIHOTO SUMEHs (WM y P>KU, NIIEHUIbI) B (ha3e MOTHOIO CO3pEBaHMS
KOJIOCA M3MEphTE JJIUHY OCTE€H y BCEX KOJOCKOB OT 4-ro 10 8-ro sipyca BKIIOYHUTENBHO.
VY4uThIBas KJIOHAJIBHOE MPOUCXOKIACHHE KaKIOr0 KOJOCKAa M COOTBETCTBYIOLIEH OCTH, KaKOU
(reHOTUNUYECKOM, MapaTUNUYECKOW, MOAM(PUKAIIMOH-HOM, OHTOI€HETHYECKOH) MOXKET OBbITh
Ha3BaHa HabI0aeMasi U3MEHYMBOCTH? BONBIIMM MITM MaleHBKUM JIOJIKEH OBITh KO3((UIIUEHT
Bapranuu? KakoB oH? Brluucnure cpeaHuii pasmep ocTu y JaHHOro pacteHus. [Iposeaute
M3MEpPEHUS U BBIYUCIUTE CpeaHuil pasmep octeil y 20-30 pacTeHHIl OJHOTO M TOTO K€ COpPTA.
Hcnone3ys cpenHue 3HAu€HUs JUIsI KaXJOro pacTeHHs, COCTaBbT€ BapHALlMOHHBIM pax U
ONpEACINTE NapaMeTpbl HM3MEHUYMBOCTH JTOrO IPHU3HAKA Ui TPYNIbl pacTeHud. Yem BbI
00BsICHUTE pa3auuusg KO3(QQPUIUEHTOB BapHallMM MpPH KIOHAIBHOM H BHYTPHUCOPTOBOM
U3MEHUYUBOCTH?

3aganue 7. YBenuyeHHe IUIOMIHOCTH B XPOMOCOMHOM Habope TOro WM Jpyroro BHJIA -
Ba)KHEHTITHI (baKTop n3MeHenus refotuna. C MCHoabL30BaHHEM MPUBCACHHBIX BBINIC KOHCTAHT
BapUallMOHHOIO psiJa CPaBHUTE IPOSBICHUE DPA3JIMUYHBIX KOJUYECTBEHHBIX IIPU3HAKOB Yy
JUIUIOUJHON U TETPAIUIOMAHON pKU (MIIeHULbl). JIJis OLEHKH MPAKTHYECKOro 3HAYEHHS TeX
WIM MHBIX MOJUIUIOUAOB MPOBEAUTE COOTBETCTBYIOUIME CPABHEHMS Y MOJHUIUIOMIOB PAa3HOIO
npoucxoxaeHus. CpaBHUTE 3HAa4YeHUS KOX(PPUIMEHTOB BapHAllMM H3Y4aeMbIX NPU3HAKOB Y
JUIUIOUAHON M TOJUIUIONTHOW (OpM, Yy Ppa3IMYHBIX IO MPOUCXOXKJIEHUIO MOJUILIONIOB.
OOpbsicHUTE HaONIOJlaeMble 3aKOHOMEPHOCTH U JlaiiTe peKOMEHJAalMM sl JajbHeuIen
CEJIEKIITMOHHOM paboTHI.

3amanve 8. OneHnuTe HEKOTOPBIE KOJIMYECTBEHHBIEC IPU3HAKH HA MaTepuale TeHETUYECKOU
KOJJIGKIIMM TOpoXa: pa3MEepHble MPHU3HAKU JIMCTa, BHICOTA CTEOJIs, YHMCIO JHMCTOBBIX Ma3yX,
I[BETKOB, yCOB, UX pasMmepel U ap. ComocTaBbTe MNapaMeTpbl BapbUpPOBaHUS YyKa3aHHBIX
IIPU3HAKOB C IapaMeTpamMH BapbUPOBAHUS DPA3MEPHBIX NPU3HAKOB LIBETKA K MOMEHTY €O
MOJIHOTO CO3PEBaHMs: BHICOTA MBUIBHUKOB, BBICOTa CTOJOMKA, OTHOIIEHHE MaKCHUMAalbHOMN
JUIMHBI K MaKCUMaJIbHOM BBICOTE KpbUIa Mapyca U JIOAOYKH (0OpaTuTe BHUMaHHME Ha CTPOTYIO



CUMMETPHIO MX PACIIOJIOKEHHSI M COOTBETCTBEHHO 3€pKalIbHOE 1Mogo0ue pasmepoB). CpaBHHTE
KO3 (UIIMEHTHl BapUallMM HM3y4aeMbIX IPU3HAKOB M OOpaTUTE BHUMAaHUE Ha CPAaBHUTEIBHO
HU3KYI0 M3MEHYHMBOCTHh Pa3MEPHBIX NPU3HAKOB I'€HEPATUBHBIX OpraHoB. OOCyauTe B OTYETE
MPUYMHY Pa3Iuduil B U3BMEHUMBOCTU Pa3JIMYHBIX TPU3HAKOB.

3amanue 9. Ha maTepuaiie kakoro-au6o copra camoBoit 3emisinuku (Fragoria grandiflora) B
BEPXHEM SpyCe JIMCTbEB HU3MEPhTE UIMHY IEHTPaIbHOrO, JIEBOTO, IPABOrO JIMCTOYKOB U
MPOCUYUTANTE KOJIMYECTBO 3yOUMKOB Ha KaKAOM U3 HuX. OleHuTe mapaMeTpbl U3MEHUYMBOCTU
u3ydaeMbIXx mpusHakoB. Kakoil mpusznak Hawmbonee wu3mMeHUnB? OICHUTE KOPPEISTHUBHBIC
OTHONICHUS] B U3BMEHYUBOCTH OJTHOTO MPHU3HAKA IO IPYrOMY: JUIMHA JTUCTOYKA, YUCIO 3yOUHKOB,
JUTMHA [IEHTPATBLHOTO JTUCTOYKA, TMHA OOKOBOTO JTUCTOYKA (AHAJIOTUYHO U TI0 YHCITY 3yOUHKOB).
Pa3mepHbie npu3Haku JUCTa M YUCIO 3yOUMKOB OINpEAETUTe Ha Pa3IMYHbIX 3Tarax BereTaluu
pacTeHU! - B paHHUI BECEHHUU MEPUO U B TOT MOMEHT, KOIJla pa3BUTHE JINCTOBOM IIACTUHKHU
MOJIHOCTBIO 3aBeplIniock. llpu 3TOM oOOHapyxkaTrcs HHTEPECHblE W3MEHEHHs] KOPpPENIsuu
W3Y4aeMbIX MPU3HAKOB M BBIWICHATCS KOMIIOHCHTHI OHTOT€HETHYECKOW W3MEHUYMBOCTH.
OO0bsicHUTE KApTUHY U3MEHYHBOCTU U KOPPEISATUBHBIX OTHOLICHHA.

3amanue 10. [Ipeanokure 3amaHue MO aHAIM3y MOAM(PHUKAIMOHHON H3MEHYMBOCTH
pa3IUYHBIX KYJIBTYPHBIX PpACTEHUH, KOTOPOE BaM KaXETCSi HWHTEPECHBIM TMPU HU3YYCHHUH
3aKOHOMEPHOCTEM T€HETHMKH U TEOPUHU HBOJIOLMH B CpeaHel ImKoiae. MOXXHO HCMOJIb30BaTh
T00BIe KYJIBTYPHBIE pacTeHUsl (3€PHOBBIC, OBOIIHBIC, KOPMOBBIC, IUIOJOBBIE U JIp.) W JIIOOBIC
yIOOHBIE 711 U3MEPEHUSI IPU3HAKH.
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