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Bsenenue

IToneBasi mpakTHKa MO N'€HETHKE C OCHOBaMHU CEJICKIMH MpecienyeT MHoOro uenei. OHa
CrocoOCTByeT OoJjiee MPOYHOMY YCBOSHHIO TEOPETUYECKOr0 MaTepuana, MTPHOOPETESHUIO
HABBIKOB JKCIIEPUMEHTAILHOW pPa0OThI, KOTOpas MOXXET OBITh IMPOJOJDKEHAa B IIKOJIE, JAeT
BO3MOXHOCTHh 3aroTOBHUTH MaTepI/IaH JUJIS HpOBeI[eHI/IH SaHﬂTI/Iﬁ B 3I/IMHI/If/’I HepI/IO,Z[. OHLIT,
MpUOOPETEHHBI BO BpeMsl IMOJIEBON MPAKTUKH IO TEHETHKE, Pa3BHUBACT HAOIIOIATEIHHOCTD,
YMeHI/Ie OGB}ICHSITL MHOTHUEC HpI/IpOI[HI:Ie SIBJICHUS U (baKTBI C TOUKH 3peHI/IH TCHCTUKU.

OcHoBHas (hopMa MPAKTUKU 0 TEHETUKE — CAMOCTOSITeNIbHAS HAYYHO-HCCIIE0BATEIbCKAS
paboTa CTyAEHTOB, KOTOPasi MOKET BBIMOIHITHCS UHIUBUAYAIBHO U TPYIION, IO YCMOTPEHHUIO
MPErno/1aBaTelIs.

PykoBOACTB MO MPOBEJECHMIO TOJEBOM MPAKTHKH IO TeHETHKEe O4YeHb Majo. Hamboinee
MOJIHBIMU C OOJIBIIMM KOJIMYECTBOM 3amaHuil sBisitoTcs padotsl 1.5, [1IBapimana (1986), K.B.
Bartu u M.M. Tuxomuposa (1979), 3.B. Ab6pamora (1979), T.C. daneeBa (1979), H.H.
Hertspesa (1979).

MecToM TpOBEICHHS JIETHEW NOJIEBOM MPAKTUKU [0 T€HETHUKE C OCHOBAMHU CEJIEKLINU
cyxuT arpoouoctaniusi yauepcurera (ABC), rie opranu3yercs reHeTHYeCKuid ydacTok. OH
MOJKET OBITh OPTaHM30BaH MO TUNY MPHUIIKOIHHOTO Y4YacTKa, Ha KOTOPOM CTYACHTHI MOTYT
MO3HAKOMHUTHCSI C TEHETUYECKOM KOJIEKIMEH pa3HbIX (OpM KYIbTYPHBIX pacTeHHil (Topoxa,
3]IaKOB U JIp.), OCBOUTh METOJUKY MPOBEACHUS CKPEIIMBAHUS ¥ THOPUAO0IOTHYECKOTO aHAIIN3a,
U3YYUTh 3aKOHOMEPHOCTH HACJIEJICTBEHHOW M HEHACJIEICTBEHHOW M3MeHUMBOCTH. Ha ydacTkax



HEOOXOUMO MMETh COpTa PACTEHUH, MOJTYYCHHBIE C MCIOIH30BAHUEM PAa3HBIX T€HETHYECCKHX
METOJIOB cenekiuu. Ha yyacTke MOXHO BbIpalMBaTh HEOOBbIYHBbIE (OPMBI PACTEHHUH,
oOHapyXEHHbBIE B TIPUPOTHBIX MOMYJISAIUSIX, U U3y4aTh HACIEAOBAHUE PEIKUX U3MEHEHU.

BaxxHpIM pa3fenoM MpakTUKU MO T€HETHKE SBJSIETCs paboTa MO M3YYEHHUIO MPUPOIHBIX
NOMYJIALIMA PAacCTeHUH M KUBOTHBIX. [l03TOMY reHeTMdeckne 3KCKYpCHMH B NPUPOLY - 3TO
HEOOXOIMMBIH MOMEHT IMpPAaKTHKH IO reHeTuke. Llenb sKCKypcunm — u3ydeHHe T'€HEeTHYECKOU
CTPYKTYpbl IPHUPOJHBIX MOMYJSALUNA PAaCTCHUM WIM >XKMBOTHBIX. B 3TOM pasnene CTyIeHTHI
3HAKOMSTCSI C 3aKOHOMEPHOCTSAMH TONMYJSIMOHHONW T'eHETUKH, MPHOOPETAIOT yMEHHS
UCIIOJIb30BaTh 3HAHMS 10 TEHETHKE B HATYypaMCTUYECKOM paboTe.

W3ydyeHne BHYTpU- W MEKIONYJIALIUOHHOM HM3MEHYMBOCTH MOXHO IPOBOJWUTH U HA
HOMYJSAIUAX KyJIbTYPHBIX PACTEHUH U KHUBOTHBIX, HAIIpUMEp, Ha 0a3e UMEIOMIMXCS MOOIN30CTH
OIIBITHO-CEJIEKIIUOHHBIX CTAHLIUM, INIEMXO3SMCTB U IPYTUX CEIEKIUOHHBIX YUPEIKICHUM.

Paznea I. TEHETUUECKUAN (TUBPUIOJTOT MYECKHIA) AHAJIN3

l'uGpuponoruyeckuii aHaaN3 — 3TO CHCTEMa CKPEIIMBAHWMA, HAOMIOJACHUN U BBIYUCIICHHM,
HanpaBJICHHAs HAa M3y4YECHHE HACJIeOBaHUS MPU3HAKOB, CBOMCTB U COOTBETCTBYIOIIMX UM T'€HOB
B psay mokoJjieHnid. OH J1aeT BO3MOXKHOCTh M3y4YaTh KaU€CTBEHHBIM M KOJIMUYECTBEHHBI COCTaB
TeHOTHMA U eT0 (YHKIIMOHUPOBAHUE y TAHHOTO BUA.

OCHOBHBIM METOJIOM T€HETHYECKOTO aHalIu3a SIBIseTCA CKpemuBaHve. OHO MO3BOJISET
U3ydaTh 3aKOHOMEPHOCTH HACJICJJOBaHHS TMPH3HAKOB M CBOWCTB y THOPUIOB B pe3yibTare
CKpEIIUBaHUs 0COOEH, pa3INYaloIIUXCs 0 ITUM MPU3HAKAM U CBOMCTBaM.

Ha ocHoBanuu ckpeniuBanus Ha ropoxe . Mennens (1865) ycraHOBHUIT 3aKOHOMEPHOCTH
HACJIEJOBaHMsI, KOTOpbIE JIErJIM B OCHOBY T€HETHYECKOr0 aHaiu3a M NMPUMEHUMBI Ui BCEX
OpPraHu3MOB (OT BUPYCOB JI0 YEJIOBEKA).

[Ipu mpoBeneHMH THOPUAOIOTMYECKOTO aHaIN3a HEOOXOIUMO COONIONATh CIEIyIOIIue
YCIIOBHS.

1. Copra (pacTeHus), BEIOpaHHBIC ISl CKPEIIUBAHUS, JODKHBI OBITh TOMO3UTOTHBIMH IO
M3Yy4aeMbIM aJbTEPHATUBHBIM (IIPOTHBOIOJIOKHBIM) IMpU3HaKaM. TakuxX NpPU3HAKOB TOJIKHO
ObITh HeMHOTO: 1-2 mapel. McxomHbsie GOpMBI OOBIYHO PA3IUYAIOTCS 10 MHOTUM JIPYTHM
IMPpU3HAKaM, HO Ha HUX UCCIICAOBATCIIb HC 06pamaeT BHUMAHHC.

F,- F

2. B paay mnokonenui (ot n) y TUOPHIOB H3y4alOT TOJBKO aHAIMU3UPYEMBIE

MPU3HAKU.

3. TouHbIl MOACYET PE3yJILTATOB KAXKIOTO CKpPEUIMBAHWs, HAUYMHAS C F. 1, YTO MO3BOJUT

YCTaHOBUTH KOJIMUECTBEHHBIN XapaKTep pacIIeIyICHHs 10 U3y4aeMbIM MIPU3HAKaM.

Matepunckyto ¢GopmMy OOBIYHO MUIIYT HAa TEPBOM MeECTE, OTIIOBCKYIO — Ha BTOPOM.
Popgutensckue OpraHu3Mbl, BBIOpAaHHBIC JUIsi  CKPEUIMBAHUS, OO0OO3HAYAIOT JIATHHCKOM
OykBoiixIIpu ruOpuAOIOrHUEecKOM aHalIM3€ HCIOJB3YIOT CHUMBOJHKY, MPUHATYIO B T€HETHKE.
MarepuHcKoe pacTeHHe 0003HA4YarT 3HAKOM &, OTHOBCKOE - (3, CKPELNIMBAHHE - 3HAKOM

yMHOXKeHUs1 P (parentes — ponutenu). ['mOpugHOoe MOTOMCTBO 00O3HAYaeTcs JATUHCKOM
oykBoii F (filii — metn), a umdpoil, CTOSAIEH pSIaAOM C OYKBOH, — IIOKOJEHHE THOPHIOB,
5 5 2
F.,F,, Fs.

Harpumep, "*IIoTOMCTBO OT CKpELIMBaHHUS TOMO3UTOTHBIX POIMTEIBCKHX (OpM



Fl, MMOTOMCTBO OT CKpCHIUMBAHUA FI/I6pI/IIIOB

IEPBOro IOKOJICHUA — m6p1/maM1/1 BTOPOro IIOKOJICHHA WA F F2
IMPOBOAAT aHAJIN3 IO CEMBAM — IIOTOMCTBAaM OTACJIIBHBIX paCTeHHﬁ.

Ha3bIBACTCA I I/16pI/I,Z[aMI/I NEPpBOro MOKOJICHUA HIIN

2y 1. 0. Haumzasg c

Jns mpoBeneHuss THOPUIOJOTHUECKOTO aHajnu3a Ha JICTHEW IMOJICBOM MPAKTHKE MOKHO
UCII0JIb30BaTh COpTa (JIMHUM) pa3HbIX BUJOB PACTEHUH, HO Jy4IlE - UMEIOUINX XO3SHCTBEHHOE
3HAYCHHE C YYETOM KJIMMAaTHYECKUX YCJIOBHH paioHa. [l CkpenmBaHus OOBIYHO
HCIIOJIB3YIOTCA TCHCTUYCCKUC KOJUICKIHNU KYJIbTYPHBIX paCTeHHﬁI T€HETUYCCKAsaA KOJUICKIUA
MYTaHTHBIX BHYTPUBHIOBBIX ()OpM, YHCTHIX JIMHHM, cOpTOB. YucThie (TOMO3UTOTHBIC) JIMHUU
HMCIOTCA Y ITIOCCBHOI'O Iropoxa, KyKypy3bl, TOMATOB, INIIICHUIIBLI, P?KU, TYMCHS, JIFOTIMHA U T. .

HyXHble KOJUIEKIUM pACTEHHl MOXKHO BBIKMCATh W3 BCepOCCHICKOro HWHCTUTYTA
pacrenueBoacrea uM. H.H. Basunmoa (BUP, Canxrt-IletepOypr), CuOupckoro otaeneHus
PACH (HoBocubupck), KpacHogapckoro Hay4HO-MCCIIEIOBATEIBLCKOTO MHCTHTYTA CEIHCKOTO
XO34MCTBA,  PETHOHAIBHBIX  ONBITHO-CEJIEKUUOHHBIX  craHuuid BHUP u  HayuHo-
UCCJIEIOBATEILCKUX HMHCTUTYTOB. J[Isl CTyIeHTOB M TpenojaBaTeiss BakKHO MPaBUIBHO
COJIEp’KaTh ¥ BOCIIPOU3BOINUTH KOJJIEKIIUU.

PaccMoTpuM KpaTKO METOAMKY MPOBEACHMS CKPEUIMBAaHWN Ha HambOosee YHIOOHBIX
00BEKTaxX.

1. I'nOpuponornyeckuii aHaJIM3 y ropoxa Npu MOHOTHOPHIHOM CKpelIBAHUHT

Jlyqmum 00BEKTOM JUIs IPOBEACHUS CKpelluMBaHUi siBisiercss ropox (Pisum sativum L.,
2n=14). PacteHune camMoONbUISIONIEECs, TIEPEKPECTHOE OMBUICHUE MTPOUCXOAUT peaKko. [[BeTku ¢
NPUIBETHUKaMH, 00OETOJIbIe, MATHICHEeCTHBIE. [[BETOK COCTOUT M3 mapyca, ABYX KpPbUIbEB U
JIBYX CPOCIIUXCS JICTIECTKOB - Jogouku (puc.1,2). IlecTuk mpocToi, COCTAaBJICH OJHHUM
w10A0MUCTHKOM. CTONOWK TMeCTHKa CIUTIOCHYT M HM30THYT IOYTH MO NPSIMBIM YIJIOM BBEpX,
3aBsi3b BepxHsis. B nmBeTke nmeetcst 10 ThramHOK, 9 u3 HUX (peako Bce 10) cpacTaroTCs HUTSIMH B
TpyOOUKY, U OfHA ThluMHKa cBoOoaHa.Ilimox — 600, ero mmmHa u Gopma u3mMeHUUBBEL. B 6006€
dbopmupyercss or 3 mo 10 ceMsiH, MOKPBITBIX OOOJOYKOH, WMEIIIEH y pa3HbIX COPTOB
Pa3IMYHYI0 OKpPacKy.

[lepuon nBereHus y ropoxa - J0 JABYX HeJElb, B 3aBUCHUMOCTH OT COPTa M MOTOIHBIX
YCIOBUM 3TOT CPOK MOXKET mpoaoxkatbes oT 3 10 40 guell. CaMOONBUIEHUE MPOUCXOIUT B
OyToHE 10 packpbITusi 1BeTka. Co3peBlIne MBUIBHUKH OOBIYHO PACTPECKUBAIOTCS B OyTOHE, U
MBUTBIIA COOMPAETCS B BEPXHEH YacTH JIO0YKH, TIOTa1asi Ha PHUIBIIE IO MEPE pOCTa MECTHKA.

HBGTKI/I paCKpLIBaIOTCSI ITIOCJICIOBATCIILHO CHI/I3y BBer, HCpBLIMI/I 3allBCTAKOT HUXHUC
LBETKH. PacKkpbITHE IIBETKOB HAYMHAETCS OKOJI0 9 4., MmaccoBoe nBeTeHue - ¢ 11-15 4.

[ToceB TOpOXa MOXHO TPOBOAWTH PAaHO, TaK KaK €ro CeMeHa MpOpacTaroT IpH

TeMneparype 1°- 2°C. Ilepen mnocaakoi TOpoxa TIIATEIBHO MOATOTABIMBAIOT IOYBY,
NPOBOJAT KYJIbTUBALMIO, BHOCAT yJOOpEHUs, OYMIIAIOT OT COpHsIKoB. IlouBa nomkHa OBITH
wiofopoaHoi. ['myOuHa 3a1enku ceMsH 5-7 cM, pacCTOSHUE MEXIY pacTeHusiMH okoso 10-12
cM, Mexay panamu — okosio 20 cM. OntumanbHas MUpUHA Tpsiakd okono 1 M. Pactenusam
ropoxa HeoOXOIUM TIIATeNbHBINH yX0a. B cyxoe Bpems emy TpeOyeTcs eKeIHEBHBIN MOJUB, a C
MOMEHTA TOSBJICHHUS BCXOMIOB - PEryjsipHas Mpomnojka. I'psaku ropoxa JODKHBI ObITh CTPOTO
PO3TUKETUPOBaHbI. /111 mpoBeeHus ckpemuBanus Heooxoaumo umetsb 150-200 pacTeHuid.



JluHMM TOpOXa, BBICAKEHHBIE HA Yy4YacTKe, JOJDKHBI OBITh OMNKMCAHBI B IKypHAle
(IpoTOKOJIE), B KOTOPOM YKa3bIBAIOTCS HA3BAHMS JIMHUK (COPTOB) M pa3IMyus 10 IpU3HaKam (1o
OKpacke IBeTka, (opMe U OKpacke cemsH, 006a u T. a.). ['eHeTHMueckuWe JHMHUU TOPOXa,
BBIC)KCHHBIC UISI TIPOBEJCHHS CKPEIIMBAHUS, U3yYalOTCsS ¢ MOMEHTAa MPOPACTAHUS CEMSH, TaK
KaKk Ha pa3HBIX OJTanax WHAWNBUAYAILHOTO pa3BUTHS (OHTOT€HE3a) y  PAacTeHUU
NPOTHBOMOJIOXHBIX JIMHUH TPOSBISIOTCS OTIMYUTEIbHBIE OCOOCHHOCTH MO (opMme CcTelus,
PACIONIOKEHUIO IIBETKOB, OKpacke U (hopMe CeMsiH. ITO CBA3aHO C T€HETHUYECKUMHU Pa3TnIHSIMU
JWHAN (COPTOB) M TOCTETICHHBIM BKIIIOYCHHEM B Pa0OTy BCE HOBBIX M HOBBIX I'€HOB B XOJC
OHTOTEHEe3a.

MeToauka CKpelMBaHUA. Omna cocrour u3 CIeayrmumux onepaum”lz NMOATOTOBKH COLIBETHUSA
K CKpeIMMBAHHUI0, KACTPAllM! IBETKOB U OIIBIJICHUSA.

Jlist mpoBeIeHUsT CKpEIIMBaHHUS HEOOXOIMMO CIeAyroliee 000pYAOBaHUE: TTHHIETHI C
OCTPO3aTOUCHHBIMH KOHIAMHU, JIyIbl IJid OLCHKU COCTOAHHSA PbIIbIa ICCTHKA B MOMCHT
KacTpalliy, BaTa HETUTPOCKOMUYECKasi IS BPEMEHHOW HW3OJIAIUN KacTPUPOBAHHOTO IIBETKA,
KHMCTOYKaA, 63.HO‘-IKI/I, KOpOGO‘-IKI/I, MMaKCTUKHU MOJIA c60pa MbUIBLBI, U30JISITOPLI NICPTAMCHTHBIC WJIN
MaTepyaThle, HUTKHA WM MATKas, TOHKas NPOBOJOKA, CIUPT, KOJBIIIKH, MEPramMeHT JUIs
OTHUKCTOK (I/IJ'II/I T'OTOBBIC BTHKCTKI/I), Ha KOTOPBIX IIPOCTBIM KapaHAAalIOM MMUIICTCA OaTa
KacTpalliil M OIBUICHHS, COPT W HOMEpP IENITHKUA OTIOBCKOTO PAaCTeHHs, C KOTOPOro Oepercs
IbLIbIIA. Ot AAHHBIC 3aHOCATCA B KYpHaJI, TAC 06H33T€JIBHO OIIMCBHIBAKOTCSA (beHOTI/IHBI
POAUTENBCKUX (POPM.

Ilepen mnpoBeneHueM TrHOpPHIM3AIME Ha TOpPOXEe HEOOXOAMMO OTpabOTaTh METOAUKY
ckpemuBaHuA. Jlns 3ToM menm MOTryT OBITh HCIOJNB30BaHBI pa3HbIC BHIBI PACTCHHUH,
BBIpAIIMBAEMbIX HA yJaCTKe.

Xox pa6oThl. [TaBHBIM MOMEHTOM CKPEIIMBAaHUS Ha TOPOXE SIBISETCS KacTpalus
IIBETKa — yJAJCHUE IBUIbHUKOB M3 IIBETKA MAaTEpPHHCKOTO pACTCHHUS JIO HX CO3PCBAaHUSI.
Kactpamuro o6br4HO mpoBOAsST B (hase OyroHm3anuu (OyTOHBI CBETJIO-3€JICHOW OKpacku). Ha
pacTeHusiX, BBIOPAHHBIX ISl CKPEUIMBAHMSA, YIAISIOT BCE MOJIOJBIC, OTHBETIINE W 3aCOXIINE
[[BETKH U OCTaBIISIOT TOJBKO OYTOHBI, MPEIHA3HAUYCHHBIC ISl KACTPAIUH.

Kactpanuro 1iseTka npoBoAAT Tak: NalbllaMH JEBOW PYKH MPHUAEPKUBAIOT Mapyc U BECia
BEHUYMKA, a TUHLIETOM B IIPABOM PYKE B3STh BEPXYLIKY JIOJOYKHA U OTBECTH €€ B CTOPOHY, IOTOM
YIaJUTh BCE NBUIBHUKH, HE TIOBPEX1as IECTUKA.

OnbUieHHE KaCTPUPOBAHHOTO I[BETKA MATEPUHCKOIO PACTEHHUS IKEJIATEIbHO MPOBOAUTH
CBG)KGCOGpaHHOfI HBIHBHOﬁ HJIM HUCIIOJIB30BAaTh IbUIBIY COPBAHHOI'O OTHOBCKOI'O HBCTKA. I[HSI
OTbUICHUS OepyT MBUIBIY TOJIBKO YTO PACITYCTHBIIETOCS IIBETKA OTIIOBCKOTO pacTeHus. [Ibuibily
HAaHOCAT Ha PbBUIBLEC IMCCTHKAa MATCPUHCKOIO PAaCTCHUA CTAJIBHBIM IICPOM, KHCTO‘IKOﬁ, nIIn
MpUKacasCh MBUIbHUKAMHM IIBETKa OTIIOBCKOTO COpPTa K PBUIbIY MECTHKa KaCTPUPOBAHHOIO
IBCTKa MATCPUHCKOTO PACTCHUA. Ecmu onwlienue KaCTPpUPOBAHHBIX IBCETKOB MPOBOAAT IIO3KCE,
yepe3 1-2 nHS, TO Ha A3TO BpPEMs HX HAA0 3aKpbITh H30JsATOpamMu. KacTpupoBaHHBIE U
ONBUICHHBIC NBCTKHW BMCCTC C YAaCTbIO HBCTOHOCA HAKPBLITh NCPraMCHTHBIM HIIM MapJICBBIM
U30JISITOPOM.

N30514TOpBl — MEIIOYKH COOTBETCTBYIOLIUX PAa3MEPOB (pa3Mep 3aBUCUT OT BEJIMUYUHBI U
(GopMBI COLBETHS) - MOMKHO CIIMTh M3 Mapiu WM KamnpoHa. IlepraMeHTHBIE H30JSATOPHI
M3rOTABIIMBAIOTCSA IIyTEM CIIMBAHUS 3arHYTHIX KpaeB HA IIBCHHON MAIMHE WU CKICUBAHUEM
BOJIOYCTOMYMBBIM KjleeM. B kauecTBe N30715TOpa MOYXKHO HCIIOJIb30BATh BaTy MM BEHYHMK CAMOIO
IIBETKA, CKPEIUICHHBII MATKUMH HUTKAMH.



Uepe3 HECKOJIIBKO JHEH TMOocje OMNbUICHHS, KOTJa HAayuHAIOT (OPMHPOBATHCS OO0OBI,
M30JITOpel cHUMaroT. CeMeHa, co3peBme B 000ax B TOJ CKPEUIMBAHUS, SIBISIOTCS YK

rUOpUIaMH TIEPBOTO MOKOJICHUS ( F 1), HAa HUX MOXXHO HaOIIOJaTh TOMHUHHPOBAHHE OJHOTO U3
MIPU3HAKOB (110 (hopMe WIIH OKpacKe CEMsIH).

BecHoit crnenyromero rojga BBICESITh CeMeHa THOPHIHBIX pacTEHUM (F 1), B 0oOax
KOTOPBIX B PE3y/IbTaTe CAMOOIIBIJICHUSI 00pa3yIOTCsl CEMEHA BTOPOTO MOKOJICHUS ( Fs ). B koH1ie

JeTa coOpaTh BCe THOPHUIIHBIE CEMEHa F2 u wa Ta00pPaTOPHBIX 3aHATHIX MPOAHATU3UPOBATH
XapakTep HaCleTOBaHHUS N3Y4aeMBbIX PU3HAKOB.

J' 3eneHble)) OKpacka ceMsH y Bcex ruopmmoxKak Owputo ycranosieHo I'. Mengenem,
pY MOHOTHOPHUIHOM CKPEIIMBAaHUK (CKpEIIMBaHHUE, TIPU KOTOPOM POTUTETH OTINYAIOTCS IO

OJIHO¥ Mape arbTEPHATUBHBIX MPU3HAKOB, HAPUMED, IO OKpacKke ceMsiH (§ KenThie F1 6rina
XKenrasg, T. €. 3TOT IPU3HAK OKa3ajcs JOMHUHAHTHBIM. 3€Ji€Has OKpacka CEMsSH B IIEPBOM
MIOKOJICHUU HE MPOSIBUIIACh — IIPU3HAK OKA3aJICs peLieCCUBHBIM (puc.3).



[Tocne BbiceBa ceMsiH THOPUIOB ( F 1) OT CaMOONBIJICHUSI ObUIN MOJIy4YEHBI THOPHUIBI Fs ,

CEMEHa KOTOPbIX HMEIU YXKE pa3Hyl0 OKpacKy. AHalM3 IOKa3zaj, 4TO JKEITble CEeMEHa
cocTaBisin 75%, 3enensie 25%, niu B otHomeHuu 3:1. D10 paciueruienue mno Gpenorumy.

[Ipu moceBe ceMsH THOPUIIOB BTOporo mokosneHws . MeHnmenb oOHapy»Xuja, 4TO W3
F F

3CJICHBIX CCMSH 2 BBIPOCJIA IIOTOMKM C 3CJIICHBIMHA CEMCHaMH, a 1/3 9THUX CEMAH 2 naiu

pacT€HUA TOJBKO C IKCITBIMU CEMCHAMH, OCTaJIbHBIC 2/ 3 KCEITbIX CEMIH F2 Jajin

pacuierieHue 3/4 ¢ sxenreivu u 1/ 4 ¢ senensiMu cemenamu. T Menzaenem ObLI caeiaaH

BBIBOJI, YTO JKEJIThIE CEMEHa F 2 renornmmeckn pa3iMyHbl, TaK KaKk YacTb M3 HUX JaeT
MMOTOMCTBO TOJIBKO C JKCITBIMU CCMCHAMH, a4 4YaCTb — PaCHICINIAOMECCCS ITOTOMCTBO.
[Tonyunsiochk pacuieryieHue B OTHOIIEHWH 1:2:1, KOTOpo€ COOTBETCTBYET pACIICIUICHUIO 10
TCHOTUITY ITpH MOHOI‘I/IGPI/II[HOM CKpCIIMBAaHHNU.

OmnbITel MO rUOpHAM3alMM Ha ropoxe mo3Bomwin [. MeHpaento chenats BBIBOJ, 4YTO
pa3sBUTHE KaXIOr0 IIPU3HAKa B OPraHU3ME OIPENEIAETCS FEHaMU, KOTOPBIE HACIEAYIOTCS U3
IIOKOJIEHUs B IIOKOJEHHWE II0 ONpEAETCHHBIM 3akoHaM. ['eHbl 0003HayaroTcad OyKBaMu:
JOMMHAHTHbIE — TIPONMCHBIMH, PELECCUBHbIE — CTPOUYHBIMH. IlapHble (aIbTEpHATUBHBIE)
NPU3HAKU (JKEJIThINA-3€JIEHBINH) TP MOHOTUOPUIHOM CKPELIMBAHUU OIPENEIIAIOTCS aJUIEIbHBIMU
TeHaMHU: TeH JKENTOM OKpacku oOo3Hayaercsi OykBou A, 3eneHoil —a. [loaTomMy TreHOTHI
KEJITOCEMSIHHOTO COpTa TIOpoXa MOXKHO 3anucartb 44, 3€JIEHOCEMSHHOIO —ad, T. €. OHHU

Fl,[[aIOT B F2 PacCHICIICHUEC, 3HAYUT UX I'CHOTHUIIBI — Aa.

TOMO3HUIOTHBL. ['nOpuabI

JUis mpoBeeHUs MOHOTMOPHUIHOTO CKPELIUBAHMA, 10 JaHHBIM OOJBIIMHCTBA aBTOPOB,
MOHO OpaTh copra ropoxa «Heucrommumslit 195», ¢ sxentbiMu cemeHaMu U «MOCKOBCKHUI 559»
C 3€JICHBIMU CEMEHaMH.

CnexgyeT MOMHHMTb, YTO NpPHU CKPEIIMBAHWU PACTEHHHM Topoxa CEeMeHa, CO3pEeBIIME Ha

MaTEPHUHCKOM PACTEHHH B I'OJ] CKPELIUBAHMS, SIBJISIOTCS THOPHIAMH IIEPBOTO MOKOJIECHUS ( F 1).
W3 3THX ceMsiH NpH MOCEBE BHIPACTYT TMOpPHUAHBIE pacTEHHs IEPBOrO MOKOJEHMSA, a CEMEHa,

KOTOpBIE CO3PEIOT B 000axX Ha 3TUX pacTEeHUsIX, OyIyT CEMEHaMH BTOPOTO MOKOJIEHHS ( Fs ).
Kak Tonpko pactenus cozpenu, He0OXOAMMO BBHIIOTHUTE CIEAYIOIINE 3adaHuUs.

1. Boutymutbs 0O00bI C pacTeHHMs] MaT€pHUHCKOTO COpTa, MOJACYUTATh YHUCIO CEMSH;
yOeaUThCs, YTO BCE CEMEHA UMEIOT JKEITYIO OKPACKY.

2. Boutymuth 600BI ¢ pacTeHHs OTIIOBCKOT'O COpPTa, MOACYUTATh YHCIO CEMsH; YOeauThes,
YTO BCE CEMEHA UMEIOT 3€JIEHYI0 OKPACKY.

3. Beurymuths 600BI TpeX pacTeHUH ¢ CEMEHaMH MEPBOTO MOKOJICHHS (F 1); yoeauThcs,
9TO BCE CEMEHa HUMEIOT KENTYI0 OKpacKy, M TIOACYUTATH YHUCIO TIOJYYCHHBIX CEMSH.
Onpenenuth, Kakas OKpacka (3KenTasi Wi 3eJIeHast) JOMUHAHTHAs ¥ KaKasi PelieCCUBHASI.

4. Bourymuts 60061 10 pacTteHMii ropoxa ¢ CEMEHaMHU BTOPOTO IOKOJICHHS (F 2),
MOJICYUTATH YHCJIO JKENTHIX M 3€JEHBIX CEMSIH, BBIUMCIUTH OTHOLIEHUE MEXAY HUMHU. 3aTeM

BBIYUCIIUTE TCOPECTHYCCKH OXHUAACMOC OTHOMICHUC XCJITBIX KW 3CJICHBIX CEMSIH F2 o HaHHBIe

JydIe 3anucarh B Tabauity (tadm.l).



Tabmauua 1.

I'uGpunonornyeckuii ananu3 Mpu MOHOTUOPUIAHOM CKPEIIMBAHUH rOpoxa

IIpoana ‘ [Tonydeno cemsin ] Pacmienienue
Pogurensckue copra| nmuzupoBaHo| Beero| B Tom umclie Teopernuecku | DakTnyecku
U TUOPHIBI OKHJ]AEMOE MIOJIyYE€HHOE
pacTeHui ‘ memmx’ 3enmeHbix | (3:1)
Q Hewucrommmerii| 5 140 140 0 =
195
| & Mockosckuii 559 (142 |0 | 142 - |
F, 58 | 58 0 - |
F, 10 168 120 48 126:42 120:48
(3:1) (2,5:1)
F, (o6imue namHbe 45 1900 | 1400 500 1425:475 1400:500
aHau3a, ) .
MOJYyYECHHbIE  BCEH (3:1) (2,8:1)
IPYIION CTYJIEHTOB)
B Tabnuily BIHCHIBalOTCS BCE JaHHBIE M0 aHATU3Y PACIICIICHUS Y THOPHIOB Fiuy F 2,

MOJTyYeHHBIC BCeMU cTyjaeHTaMu. ClieyeT MMETh B BHJY, YTO YeM OOJIbIIE IMOJYYCHO CEMSH,
TEM q)aKTI/I‘ICCKI/Ie JAHHBIC paCH_[eHJIeHI/IH qume COFJIaCYIOTCSI C TCOpeTI/I‘IeCKI/I 0K JaCMbIM
pacIIeIIICHUEM.

AHanu3 pe3ynbTaTOB CKPEIIMBAHUS MOXXHO HPOBOAWTH BO BpeMs HAOIIONEHHN JIETOM, a
TaKXe B J1a00opaTopuu 3UMOH.

[lpoBoanTs MOHOTHMOPHIHOE CKpEIIMBaHHE MOXXKHO Ha pa3HBIX COpPTax TIopoxa,
pa3nuyaromuxcs 1o JJIUHe cTeOs, pacloI0KEeHUIO U OKpacKe IBETKOB, popme 600a 1 ceMsH, a

TaKKe Ha s'UMEHe, MIIEHUIIE, PXKH, JIONUHE, KYKypy3€ U T. [I.

CreneHb COOTBETCTBUSA d)aKTPI‘ICCKI/IX JaHHBIX TCOPETUYCCKHU OXNTACMbIM.

2
Kputepuit X (xu-KkBaapar)

[Tpu ananu3ze pe3ynbTaTOB MOHO-, JH-, MOJUTUOPUIHBIX U APYTUX TUIIOB CKPELIUBAHUS
BAXKHO 3HATh, HACKOJBKO JKCIIEPUMEHTAJIbHBIE JaHHBIE COOTBETCTBYIOT TEOPETHUYECKU
oxugaemMbpiM. DaKTUYECKH TMOJIyY€HHbIE OJKCIEPUMEHTaJbHbIE JlaHHBIE M TEOPETUYECKU
OKHJaeMble MOTYT pa3nuyaThcsi. CTENEHb COOTBETCTBUS (DAKTHUECKUX JAHHBIX M TEOPETHUECKU

2
OKHNJAaCMbIX MOXHO OLICHHUTb, HCIIOJIB3YysA MCTOHA XHU-KBaApaT ()( ) OH BBIUHCIIETCS IO

¥ Z(o- E)

E

dbopmyre ; Tne O — dakTuuecku HabOIrOgaemMas BeIUYHMHA, E — TEOpEeTUIECKU

OoXuagacmas BCIIMYHUHA.

Hampumep, or ckpemmBaHus IBYX COPTOB IopoxXa C TIIaAKUMM U MOPLIUHUCTBIMU

F F

ceMeHaMHM Bce THOpUIBI * 1 WMEJH TJIAJIKHE CEMEHa, a B ' 2 MPOW30NUIO paciieruienue: u3 320



(aKTHYECKH MOIYYECHHBIX CeMsH 228 ObUTH ITagKuMu U 92 — MOPIIMHUCTHIMU. TeopeTuyeckoe
K€ pacuieruieHue 10pkHO ObiTh 3:1, T. e. 240 rmagkux m 80 mopumHUCTHIX. Mcmonb3yst

dopMyly W TONydeHHBIC JaHHBIE, BBIYHACIIEM  KpUTEpuUd  cooTBeTcTBUS (A i
2_(240—2282+(80-922__(122+(122
B - 80

) X 240 80 240

=06+18=24

2
Pe3ynbTaThl BEIUMCICHUS KPUTEPUsT X  TPEICTABICHBI B BU/C TAOJIHIIBI.

Tabmma 2.

CraTucTHYECKUE TOKA3aTEIN ‘ Yucno ceMsH

‘ TJIaJIKUX MOPIIMHHUCTHIX ‘ BCErO
®dakTruecku  HaOogaemoe | 228 92 320
pacmieruierue (O)
OxungaeMoe COOTHOIIIEHUE | 3 1
dbeHoTUIoB
Teopetnueckn  oxupaemoe| 240 80 320
pacuieruierue (E)
OTKIIOHEHNE 12 12
a2’ 144 144

x2 =24

2
3naveHuss X MpH PasHBIX CTENEHSX CBOOOBI (10 Puilepy ¢ COKpalCHUAMH) JaHBI B
Tabymue 3.

Tabmma 3.
Yucio crenenei cBOOOIbI ‘ BepositHocTh (P)
0,05 [0,01
1 3,841 6,635
5,991 9,210
3 7,815 11,341

2 = ~ ~
CpaBHUBaeM BeJIHYHHY A =24 ¢ TabnuuHOiL. s 3TOrO OmpenensieM 4YUCIO cTeneHen
CBO0OOBI, KOTOPOE PAaBHO YHCIY KJIACCOB, YMEHBIICHHOMY Ha €IMHUIlY. Y HAC HMEETCs JBa

(v L J— - —_—
KJ1acca: MIaJKUe ¥ MOPUIMHKCTEIE CEMEHA, - TI0ITOMY YHCIIO cTeneHel csoboanl (1= 2-1 —1)
paBHO €IUHUIIE.

JUs OLIEHKH AOCTOBEPHOCTH MOJYYEHHBIX AAHHBIX M BBIBOJOB IOJIB3YIOTCS JByMs, a B
HEKOTOPBIX ClIydasx TPeMs JOBEPUTEIbHBIMU BeposiTHOCTAMU (P): 1) P =09 5. 2) P =099y

— C —
3) P =099¢ 510 o3nauaer, uro IPU BEPOSITHOCTH P =095g 0,05, wm 5% CIIy4aeB
BO3MOXXHBI OINMOKK. JlaHHBIC, TOJydeHHBIE C TaKUM YPOBHEM 3HAYMMOCTH, HAa3bIBAIOTCS

CTaTUCTUYECKU JOCTOBEpHBIMU. Ecin P =098 41m6ku MOTYT OBITh TOJIBKO B 1 % ciy4aeB u3

o = C
100, TO 53TO BBICOKOAOCTOBEPHBIM pE3YyJbTAaT, a MPHU BEPOSITHOCTHU P =0,99¢ ju6ka
BO3MOHa B 0HOM citydae u3 1000, 4To sBJISIETCA OY€HBb BHICOKOJOCTOBEPHBIM pe3yJbTaToM. B




o L J—
TabJIMIle HAXOAMM TabJIMYHOE 3HAYEHHE XHU-KBAApaT IPH 4YUCIE CrerneHed cBoOomasl 7 —1,

KOTOPOE JUISI YPOBHS BEPOSTHOCTH P =005 paBHO 3,84 u JuIs P =0,01_¢¢3. [Tomyuennas
BEIMYMHA XU OKa3ajach MEHbBINE TAOJUYHOW, IMO3TOMY pa3Iudus MEKAY (HaKTHYCCKUM
pacIeTiecHHeM U TEOPETHYECKH OXKMIAEMbIM HE JOCTOBEPHBI M OTHOCSTCS 32 CUET OIIMOKH
BEIOOPKHU.

MeTon Xu-KBaJpaT HCIONB3YEeTCS HE TOJIBKO MpPU aHaIM3€ pe3yldbTaTOB MOHO,IH-,
MOJUTHOPUIHBIX CKPEIIMBAHUNA, HO U B APYTUX OMOIOTUYECKUX UCCIIETOBAHUSX.

2. Meroauka npoBeeHNs CKPEIIMBAHNS Y 31aKOBBIX (MIIEHUIbI U PIKH)

[Tmenuna (Triticum L.) — poa TpaBsIHUCTBIX MPOTEPOTHMHHYHBIX pacTeHui. B KymbType
BO3/ICJIBIBAIOT TJIABHBIM 00pa3oM copTa MArkoi (6n=42) u TBepao# (4n=28) mieHuIl.

ConpeTre MNIICHUNBI — CIIOKHBIM KOJOC, COCTOSIIMM M3 OJMHAKOBBIX 3-7 IIBETKOBBIX
KOJIOCKOB, CHUJSIIIMX B BBIEMKAaxX KOJOCOBOI'O CTEepXHs. [[BETOK MIIEHUIBI UMEET 3 THIYMHKHU U
JBYXJIONAcTHOE pblIbLE (puc. 5). ITmenna — caMoonbuIMTENb, HO B HEKOTOPBIX CIy4asiX MOXET
IMPOUCXOJUTh U TEpPEeKpecTHOe omblieHue. L[BeTku packpbiBalOTCs OBICTPO, W U3 I[BETKa
HOSIBJISIFOTCS IIBIJIBHUKU. 3aKpbIBAHUE 1[BETKA MJET MeaseHHee. Koyloc MATKoM MIIEHUIb] [IBETET
2-6 nHeu, TBepHoil o3uMon - 4-9 nHed. MaKCUMMyM OTKpBITBIX IBETKOB Yy MSTKOH O3MMOM
NIIeHUIB HabmroaeTcst Ha 2-3 JeHb, y TBEPAOH 03uMOil - Ha 2-6 neHb. [IpoaomKUTENbHOCTD
OTKPBITOI'O COCTOSIHUS LIBETKOB MATKOW O3MMOM MIIEHUIIBI PA3JIMYHO B 3aBUCUMOCTH OT PETMOHA
u copra. OTKpBITOE LIBETEHUE OTMedaeTcss ¢ 6 yacoB yrpa 10 18 uacoB Beuepa. Y Msrkoi
03UMOM MOYKET OBITh OJTHOBPEMEHHO OTKPHITO 6-7, a y TBepAoh o3umoii - 9-11 niBetkoB. U Te,
JPYTHe MOTYT LIBECTU OTKPBITO U 3aKPBITO.

CkpelBaHue HAUMHAIOT C KaCTPalliy [IBETKA KEHCKUX PaCTEHUH.

Kactpanuio nmpoBoasT 3a JeHb OO Hayala LBETEHHUS C IMOMOIIBI0 IMHUHIETa, KOTOPHIM
pa3ABUTAIOT LIBETKOBbIE 4YeHIyW (MX YIEPKUBAIOT B OTKPBITOM COCTOSIHUU YKa3aTeIbHBIM
nanblieM JIEeBO pyKH), a 3aTeM OTKPBIBAIOT MbUIbHUKU. Ha KacTpupoBaHHBIN KOJOC HaJEBaIOT
U30JITOP, HA KOTOPOM JI€JIaI0T HAAMKCh.

Jlist ombUIeHUS HAa IBETKAX OTIIOBCKOTO PACTEHHS BBIOMPAIOT JKENThle NBUILHUKUA U
coOMpAarOT UX B COMYEYHBIH KOPOOOK, BHICTIIAHHBIN MEPTaMEHTOM.

Jlnst onbuieHust Hanbosee OnaronpusTHo yrpeHHee (1o 10 yacoB) u Beuepnee (¢ 17 mo 20
4.) Bpemst. [Ipu HeGmaronpusTHON MOTO/AE Al YCKOPEHUS [IBETCHUS ONBIIIMTEIIST PEKOMEHIYETCS
YCIIYyH CJICTKA NOACTPUTraTh U 3aKPbIBATH KOJIOCHS MOJIUBUHUIIOBOM TIJICHKOM.

[Ipu onbUIEHNHN B KAaCTPUPOBAHHBIE MATEPUHCKUE IIBETKH JINOO 3aKJIa/IbIBAIOT TPECHYBILIUE
IBUIBHUKH, JHMOO HAHOCAT MbLIbILy HEMOCPEACTBEHHO HA PbUIbLIE IMHHLETOM, KUCTOYKOW WM
IUIOCKOW TOHKOM manoukoil. Hanecenue mpUiblbl Oojiee —HaAekHO. B TeueHHWe AHA MOXKHO
KacTpUpPOBaTh M ONBUIUTE 1O 50 K0sIOChEB. PhUIbIE MIIEHUIIBI CIOCOOHO BOCIPUHUMATh MBUIBILY
B TeueHue 7-9 nHel nociue KacTpauuu (Ipy MOBBIIEHHOHN BIaKHOCTH - TOJIBLIE).

B CCTCCTBCHHBIX  YCJIOBHUAX  IIblJIbIIa  IMIICHUIBI COXPAaHACT OIJIOJOTBOPATOLIYHO
criocoOHocTh B TeueHue 30-40 munyTt. Ho ecnu cpe3aHHBIE KOJOCHS OMBLIUTENCH XpaHUTh B

OO _ 40 o
XOJIOTMITHHHKE ( ), TO TBUTBIIA COXPAHSIET )KU3HECIIOCOOHOCTh 6 U OoJiee THEH.



3. MeToauka npoBeJeHNsl CKpeIMBaHus y s10JI0HH

SAbnons (Malus Mill) — pox pactenuii cemeiictBa po3anoBsie (Rosaceae). Pon Bkimtouaer
36 BumoB. Hanbosee mmpoko pacmpocTpaHeHa siOJ0HS JOMAIIHSS, WIH KyJIbTypHas. bombinas
4yacTb COPTOB JAMIUIOMIAHBI (2n=34), OKOJO 4YeTBEpTH COpPTOB TpuIulouaHsl (3n=51), u
IMHUYHBIC COPTA TETPAIIOUIHBI (41n=68).

Crpoenue 1Berka. l[Betku y s0710HM coOpaHbl B 30HTHKOBHIIHBIE CONBETHS (puC. 6).
[[BeTOK KpymHBIHA, O€mblil, CHApYXU pPO30BBIHA. THIMMHOK MHOTO. II€CTHK C MATHIO CPOCIIUMHUCS
npu ocHoBaHUM cToOukaMu. [IpuibHUKM xenThle. Yarneuka natupasfenbHas. 3aBsi3b HIKHSAA,
NSATUTHE3HAs; B KAKAOM THe3zle 1o 4-6 cemsmouek. SIOIOHA IBETET ¢ ampens 10 HIOHS B
3aBHCHMOCTH OT 30HbI. PbuIblie cO3peBaeT paHbllle MbUIbHUKOB, UTO TapaHTUPYET MEePEKPECTHOE
OIBUIEHHE, OCYILECTBIAEMOE ITUesIaMu, IMeAMU. [IpooikuTenbHOCT IBETEHU §-12 HEN.

Texnuka omplaeHus. Ha 1iBeTke ocTaBisroT 2-3 OyToHA, OCTaNbHBIC yaalstoT. OCTaBISIOT
6YTOHI:I, JOCTUTTIINC OKOH‘{aTeHBHOfI BCINYHHBI, JICIICCTKH KOTOprX CIII€ HC Ha4dYaJiu
pazaBurarbcs. JIEMECTKH OCTOPOXHO PAa3ABUHYTh IHHIIETOM, 3aXBaTHUTh BEPXHIOK YacTh
TI:I‘II/IHOLIHOI\/JI HUTHU C IIBIJIBHUKOM U H3BJICYb. YI[aJIHTI: nque 110 OI[HOMy HBIJII:HI/IKy, I-ITO6I:I HC
MOBPEANTH PhUIBIIE MIecTHKA. Ha kacTpupoBaHHBIE OyTOHBI HAJAETH OOITUI U30JISATOP.

[TbutbIly U1 ONBUICHHWS MOYKHO HPUTOTOBHTH B JeHb KacTpamuu. CoOpaTh TOJBKO
HauaBIINEe PACIYCKATHCS OYTOHBI PACTEHHSI OTIIOBCKOTO COpTa B OyMaXXHBIH MakeTuK. Y sS0JI0HH,
9TOOBI OMBUTUTH 5-10 BETKOB, JOCTATOYHO MBLIBIIBI OAHOTO OyTOHA.

B 3akpeiTom momenieHuu (7a00paTOpHON KOMHATE) MHHIIETOM pPACKPBITh OYTOHBI H
OTJENUTh MBUIbHUKHY B Yamky IleTpu nian B mpoOUpKY, paclookKKUB UX Ha THE B OJUH CIIOW IS
no3peBanus. KomHara nmomkHa OBITH Cyxol. Yepe3 HEKOTOpoe BpeMsi MBUIBHUKH
pacTpecKUBAIOTCS, U MbUIbLY NEPECHNAlOT B CTEKISHHBIN OIOKC, (DJIAKOH MM TUIOCKOJOHHYIO
NPOOUPKY U CTABAT JIsl XPAaHEHUS B SKCUKATOP.

Korna peuiblia IBETKOB MAaTEPUHCKOTO PACTEHHUS CO3PEIOT (Ha HUX MOSBiSETCs OJecK),
MPOBOJIAT OMbLICHUE. BOCTIpUUMYMBOCTD PBUIbIIA K OMBUICHHIO Y sIOJIOHU coxpaHseTrcs 9-10

CYTOK, HO OIBIJICHUC B KOHIC 3TOI'0 CPOKA CHUIKACT MPOLUCHT 3aBA3bIBAHUA IJIOJOB.

OmnbLUICHHBIE OBCTKHU HAKPBITb CHOBa HW30JIATOPOM, HA OTHUKCTKEC OTMCTUTHL ATy
CKpCIIUMBaHus, COpTa pOAUTCIBCKHUX paCTeHHﬁ, KOJIMYECTBO OITBIJICHHBIX IBETKOB.

Hanpumep: 15.V Onbuienue

© AHTOHOBKA.

J' Paner GepraMOTHBII.

IBeTKOB — 5.

Dammns:

Bce wMeponpusATHsA: KacTpanus, OIBUICHHE, CBEACHHA O POAMTENAX, KOJIUYECTBO
OIBUICHHBIX PACTEHUM M LIBETKOB - pErUCTpUpYETCs B TeTpaau. Yepes 15 qHell nocne onbuieHus

CHSITh M30JISITOPBI, IPOM3BECTH YYET PEe3yJbTaTOB CKPEIIMBaHUA. DTHKETKa ocTaeTcs A0 cOopa
JI0JI0B.



Paszea II. TEHETUKA IMOITYJISIIUNA.

W3YYEHUE ’EHOTUIIMYECKOI'O U ®PEHOTHIIUHYECKOI'O IOJIMMOP®U3MA
IMPUPOJHBIX ITOITYJIAALITUA

I'enernka HOHYHHHI/Iﬁ n3y4a€T TCHETUYCCKUC IIPOLCCChI, HACICACTBCHHOCTbH H
U3MEHUYHUBOCTh B OOJIBIINX COBOKYITHOCTAX OPraHU3MOB, IOITYJIALUAX.

Ilonynayuss — 3TO0 COBOKYITHOCTH CBOOOJHO CKPENIMBAIOIIMXCS OCOOEH OIpeaeIeHHOTO
BUJa, CBSI3aHHBIX OOIIMM MPOUCXOXKIACHHUEM, TeHO()OHIOM, B T€YCHHE UIUTEIHLHOTO BPEMEHU
HaCEJIAIoNIast ONPEIeIICHHBIN apeall U U30JUPOBaHHAS OT IPYrUX MOMYJSIIIUN JAHHOTO BUA.

[Tonynsiuust cyUTAaETCs OCHOBHOW CTPYKTYPHOM €AWHUIIEHM BHAAa M SJIEMEHTapHOU
€IMHUIICH HBOJIONHMH, TOATOMY TEHETHKa MOMYJSANUN H3ydyaeT ee Kak NPOAYKT U OOBEKT
SBOJTIOIHH.

3apokJeHNE HOBBIX BHJIOB B MPHUPOAE HAUYMHAETCS C HACJIEICTBEHHBIX W3MEHEHHI,
KOTOPBIC TMPOUCXOAAT B OTACJIBHBIX TMOMYJIAOUAX BHUIOOB. Ka)KI[aSI nonyisinus BUOA
XapaKTEepU3yeTcsi CBOMM I'eHO(DOHIOM (COBOKYITHOCTBRIO T'E€HOTHNOB (T€HOB) BCEX 0cCO0ei
HOMYJSIUHN), KOTOPBIA CIOXKWUJICS B pe3yiabTaTe B3aUMOACWUCTBUS 0COOEW MOMyJSIIUUA |
KOHKPETHOMU cpeibl 00uTaHus. Bes COBOKYITHOCTh TEHOB MOMYJISIIMU BhIpaxkaetcs kak 2N, rae N
— 9ucio oco0el, TO 03HAYAET, YTO B KKIOM HU3y4aeMOM JIOKyce umeeTcst 2N TeHOB, €CIiU 3TO
KacaeTcsl MONyJSIUN TUTUIOUIHBIX OPraHU3MOB. DTO CIIPaBEJIMBO JIJISl BCEX I€HOB, KPOME TeX,
KOTOPBIC HAXOOATCA B X—XpOMOCOMe npu rereporaMCTHOCTH OAHOI'O IOJIA. Tak kak MomyJianuu
BUJAa Pa3BUBAIOTCA B pa3HbIX MeCTaXx OOWMTaHUSA, TO y KaxJ0H M3 HUX (QOpMHUpPYETCs CBOMU
reHO(OH/.

W3y4eHne reHeTHYEeCKOU CTPYKTYPBI MOy UN HAa4YMHACTCS c W3y4EHUs
(eHOTUNHNYECKON M TeHOTUINYECKON M3MEHYMBOCTH. BakHOH XapaKTEepUCTHKONW T€HETHYECKON
CTPYKTYpPbl TMOIYJSLMH SIBJISIOTCS YaCTOTa T'E€HOB (KOJIMYECTBEHHOE COOTHOIIEHUE aulesen
OIIHOTO  TIeHa, Hampumep, A Ma Wil  cepuedl  amienei) B MOMYJSAIMH, YACTOTa
TEHOTUIOB (KOJIMYECTBEHHOE COOTHOIIEHHWE T'€HOTUIIOB, ONpPEAEISIEMbIX Mapoil WIU cepueu
ayeneil) u yacrora ()EHOTUIOB — KOJIMYECTBEHHOE COOTHOLICHHE (PEHOTHIIOB, OMpEIesieMbIX
9TUMU I'€HOTHIIAMH.

[TaHMHUKTHYECKHE TOMYJSIIIMA TEHETUYECKH TETEPOTEHHBI, T. €. COCTOST W3 O0COOCH,
OTIUYAIOIINXCS OJHA OT JAPYrod TEHOTUIIAMU C PA3HOW CTENEHBIO MPUCIOCOOICHHOCTH.
['eTeporeHHOCTh MOMYJISIIIANA BO3HUKAET H MOICPKUBACTCS B TCUCHHUE UTUTEIILHOTO BPEMEHH 32
CYeT HEMPEephIBHO TEKYIIEr0 MYTAIIMOHHOTO Mpolecca, KOMOWHAIMOHHON W3MEHUYMBOCTH B
pe3yapTaTe CBOOOAHOTO CKPEIIMBAHUS, TEHETUYECKOW pEeKOMOHWHAIMU (KPOCCHHTOBED),
€CTECTBEHHOT'0 0TOOpa, MUTpaIHii, KoJIeOaHUH YHCICHHOCTH.

OgHuM U3 TPOSIBIEHUH TIEHETUYECKONM TETEPOr€HHOCTH MONYJISLUN  SBISETCA
BHYTPUITOMYJISIIIMOHHBIN [CHETUYECKUN MOJUMOPGHU3M — 3TO YCTOMYMBOE CYIIECTBOBAHUE B
HNONMYJSUK JABYX MM Oojiee TEHETHYECKH pAa3IM4HbIX (OpM, BOCHPOU3BOIAIMUXCA IPH
Pa3MHOKEHHH.

N3ydyenne nmomumopdusMa npeacTaBisieT OOIbIION WHTEPEC ¢ TOUKH 3PCHHS TEHETUKU U
3BOJIIOLIMOHHOIO MpolLecca.



I. Dxekypeusi B npupoay Ha Temy «I'eHeTH4ecKuil MOJUMOP(U3M MOIMYIA U I»

[Ipuponnpie TOMYNANMA PACTEHUH U IKUBOTHBIX TEHETUYECKH Pa3HOOOpa3HBI,
nonuMopdHbl. Paznuuuth yKIOHSIOMMECS OT HOPMBbI (OpPMBI HE BCErjaa JIETKO, TaK Kak
M3MEHEHHE U3y4aeMOro Mpu3HaKa MOXKET OBITh BEI3BAHO MYTAIleH WITH MOIU(PUKAIIUCH.

OcHOBHasl 1eJIb IKCKYPCHM: BBISIBUTH B HPUPOAHBIX HOMYJSAIMIX MOIUMOPGUM H
MOHATD €r0 3HAYEHHUE B DBOJIIOLIMH.

B reneruueckoii nurepaType omucaHO HeMajao (aKTOB T'€HOTHUIUYECKONW M3MEHYMBOCTH
(monmumopdu3Ma), pa3HbIX MPU3HAKOB B MOMYJSALUSAX PACTCHUNA M >KUBOTHBIX. [louTH Bce 3TH
U3MEHEHHUs 00YCIIOBICHBI MyTaLlUSMHU.

Tak, Hanpumep, B MONYJSLUU JIIOLEPHBI JKEITOM BCTPEYAIOTCS KapIUKOBOCTH U
TUTAHTHU3M, T. €. KOPOTKOCTEOCIbHBIC U JJIMHHOCTEOCIbHBIC (DOPMBI.

Y HEKOTOpBIX BHUJIOB MyTallMM T'€HOB, ONPEEIAIONINE Pa3BUTHE LIBETKA, MPOSIBISIIOTCS B
BUJIE MaXpOBOCTHU (COH-TpaBa, acTPbl, METYHUH, sIOJIOHH, PO3BI, JICBKOM, BETPEHUIIA allTaliCKas,
UKJIAMEHbI, TEPCUKH, JIIOTUKH, JIAMYaTKH, TEPHOBHMK), OEJIOIBETKOBOCTH Yy pPACTEHHUH,
MMEIOIIMX B HOPME OKpAallleHHbIE I[BETKU (MEIyHHULA JIEKapCTBEHHAs, JIIOMMUH MHOTOJIETHHUM,
BaCWJICK, CHHIOXA, IUKOPUIA, puanku u ap.). MyTranuu MOryT IpOsIBISTHCS B U3MEHEHUU (POPMBI
1[BeTKa (JIbBHHBIN 3€B), (DOPMBI M OKPACKHU IUIOA0B, GOpMBI CeMsH (y PO3OLBETHBIX U ZIp.), Y
JBYIOMHBIX B - BHJI€ OJIHOJOMHOCTH, CPEIU PACTEHUN C OOOETIONBIMU IIBETKAMU - MYTaHTOB C
OJIHOTIOJIBIMU LIBETKAMHU.

[losBnenne y psna BUIOB (KyKypy3a, XMeNb, FeépaHb, 3HOTEPA, TOPTEH3US, CTPYUKOBBIN
neper, TPOCTHUK, KJICH U JIP.) MEeCTPOJIMCTHOCTH U KPACHOJIMCTHOCTHU (OYK, SICEHB, AyO, OPEIITHUK
U JIp.) CBS3aHO TaK)KE€ C MyTallMOHHON U3MEHYHUBOCTBIO.

OtMeueHsl M3MEHEHUS (OPMBI JIUCTA Yy 3EMIITHUKH, JHCTHI MOTYT OBITH IPOCTBIMH,
HENbHBIMA M SWNEBUAHBIMM, WIM Yy YUCTOTeNa — HOPMAIbHBIMH, TEPUCTHIMH,
rmy0okopaccedeHHbIMH. OIHAaKO MyTalMM MOTYT M3MEHSATh W JIpyrHe  IPU3HAKU:
¢u3nongornueckue, OMOXMMUYECKHE, OOYCIIOBIMBAs IIMPOKHNA T€HETHUECKUH MOIUMOphu3M
HOMYISALIUI TUKUX U KyJIbTYPHBIX BUIOB.

Myrtanuu, BbI3BIBAIOIIME MOJUMOP(U3M NPUPOIHBIX MOMYISALIUN, BCTpEYAIOTCS U Y
JKUBOTHBIX. J[JIS TOMyNSIIIMOHHO-TEHETHYECKOTO aHAIM3a MOXKHO BHIOpaTh OO0XKBIO KOPOBKY.
Cpenu mouyTH IBYX COTEH BHJIOB HambOojee yAOOHBIM SBISIETCS KOopoBka aByToueuyHas (Adalia
bipunctata), y KOTOpoil O4YeHb M3MEHUYMB I[BET M PUCYHOK HAAKpPBUIHH. Y JXyKa JIMCTOeAa
(Melasoma scripta) BcTpewyaroTcsi OCOOM € TIECTPBIM TPYIHBIM IMATOM H TECTPHIMU
HAJKPBUIBSIMH MJIM TEMHBIE C TEMHBIM TPYAHBIM INMUTOM WM TEMHBIMH HAIKPBUIBSIMH. Y
meNIKOBUYHOM 0aboukn (Bombyx mori) cpeam HOpMambHO OKpAIIEHHBIX TYCEHHII MOTYT
MOSIBJISITHCSI KPACHBIE.

B pazmeix momymsammsx komopaackoro kyka (Leptinotarsa desemlineata) BcTpeuaroTcs
0Cc00U C OKPACKOM, YKIIOHSAIOWIEHCS OT HOPMBI, ¢ U3MEHUMBOM OKPACKOH T'OJIOBBI, IEPEeTHETPYAH,
HAJAKpbUIMHA. BBIABIEHB MyTaluu OKpAackd U y JIPYTHMX BHAOB HACEKOMBIX (MaHCKUX *KYKOB,
IIMeJIeH, JHMCTOENOB, KPACHOKIIONOB, OpOH30BOK, MPAaMOPHBIX XpYIIEH, COBOK, MEIBEIOK,
WCTIAHCKUX MYIIEK U JIp.).

N3yuaTh reHeTHYECKHI MOMUMOP(HU3M MOKHO U y O0Jiee KPYIHBIX )KMBOTHBIX, HAIIpUMep,
y KOIILIEK, JINCHUII, MBIIIeH U T. 1. B ycioBusix VBoJArnHCKOTO paifoHa n3ydeHHe noauMopdusma




MOYKHO NPOBOJIUTH HAa TaKUX BHUJAX pacTeHHid, kak kieBep moysyuuit (Trifolium repens), mo
NPU3HAKY OTCYTCTBUS-HAJIMYUS «CEIOTO ISATHA» HA JIMCThAX. YIOOHBIM OOBEKTOM H3YUCHHS
TCHETUYECKOM CTPYKTYphl MOMYJSLUU SBISAIOTCS pPa3HbIE BHUIbI JIOTHKOB: JIIOTUK EIKHMA
(Ranunculus acer), mrotuk mnomyuuit (R.repens) u apyrue BHIBI, KOTOpPHIE IITUPOKO
pacmpocTpaHeHbl M LBETYT C Mas MO aBryct. OOBIYHO y JIIOTMKOB H3Y4YalOTCSl M3MEHYMBOCTD
IBETKa (MaxpoBbI€ I[BETKH, HAPYIICHHE YHCIAa YalIeIUCTHKOB, TOPPUPOBAHHBIC JICTIECTKU C
BBIPE3KOIl), OKpacka (I[BETKH-aJIbOMHOCHI, HAJUYMe WM OTCYTCTBHE TEMHBIX IIATE€H Ha
000pPOTHOW CTOPOHE BEHUYMKA, XJOpOhUIM3alUs 1BETKAa U T. 1.). B 3aBUCHMMOCTH OT BpeMeHU
NPOBEICHUS MPAKTUKUA (BECHA, JIETO) OOBEKTHI IS H3ydeHHs] NOoIuMop(du3Ma MOTyT OBITh
pa3HBIMH.

IToaroroBka kK JKckypeum. IIpenomaBarens — ompenenseT  LEdb  DKCKYPCHH,
IIPOCMATPUBAECT COOTBETCTBYIOLIYI0 TEME JIUTEPATypy U PEKOMEHAYET €€ CTYACHTaM s
IPEBApUTEILHOTO O3HAKOMJICHMS, pa3padaThiBaeT IUIAaH U 3aJaHMsl CAMOCTOSITEIbHBIX padoT
CTYACHTOB, 3HAKOMHUT C MapUIPyTOM 3KCKYPCHUHU (KOTOPBIA HYXHO HMPOUTH mepes SKCKypcueil),
IIPOBEPSIET YUCICHHOCTh BUJOB, IPEIHA3HAYEHHBIX JJI U3YYCHHUS, BBIICHACT, HAXOAATCS JIU OHU
B (ha3e 1BETECHUS.

Ilepen oskckypcuel CTyaeHTHl AOJDKHBI 3HATh O Pa3HbIX TUNAX MOTUMOpQH3Ma B
nonyasanusx. ['eHeTmdeckuit momumopdu3mM ObiBaeT OaJaHCUPOBAHHBIM (YCTOMYMBBIM) U
MEPEXOTHBIM.

banancupoBaHHbBIN XapaKTepU3yeTCsd  MOCTOSHHBIM  ONTUMAJbHBIM  COOTHOIIEHHEM
TeHEeTUYECKU pasznuyarommxcs (moaumopdueix) ¢opm B mnonymsiimu. OH  coxpaHseTcs
JUTUTETHHOE BpeMs Kak B MOCTOSTHHBIX, TaK u MEHSOLIUXCSI
ycnoBusx. [lepexoaHbplil monuMoppu3M — BpEeMEHHasA, MEpexXojHas CTalus B NEPUOJ 3aMEHBI
OTpEIeNIEHHOT0 T€Ha JAPYTUM ajlleJbHBIM I'€HOM, MOSBHUBIIMMCS B MOMYJSIIMU B pe3yibTare
MyTallid W UMEIOIUM OOJIBIIYI0 AJaNTHBHYIO (CENEKTHUBHYIO) IIEHHOCTb. llepexoaHsblii
noJimMop(u3M BCTpEYAETCS B MPHUPOJE PEke, YeM ycToumBhIM. Kinaccumyeckum mpumepoMm
SBIISICTCSI MHIYCTPUANbHBIA MenaHu3M y Oepe3oBoil msanenuns! (Biston betularia), koTopblit
BIIepBbIe ObLT onrcad B AHryinu B cepenune XIX Beka. JIo 3Toro B Jiecax Ha CBETIIOM Kope Oepe3
oOutana 6abouka 0enoil OKpacKM C TEMHBIMH IATHBIIIKAMU Ha KPBUIbSIX U Tele (THIMAYHAS
¢opma). PaszBuTHe NPOMBIIUIEHHOCTH MPHUBENIO K 3arpsA3HEHHUIO JIECOB B IMPOMBIILIIEHHBIX
paiioHax ¥ MOTEMHEHHUIO CTBOJIOB Oepe3, M CBETIIbie 6a00UKHu cTanu OoJiee 3aMEeTHBl HA TEMHOM
dboHe W ux cramu HUCTpeOaTh NTHIE. Cpemu Oenbix 0ab0YeK CTaM TOSBISATHCS YEPHBIC
06a00uyKkH, KOTOpbIE HCTPEOSTUCh NTUIAMA B MEHBIIMX KOJUYECTBaX, M UX YHCICHHOCTb
yBEIUYMBAIacCh. OTY 4YEPHYI pPa3HOBHJIHOCTH OEpe30BOM TIAEHUIIBI Ha3Bajau carbonaria.
3arpsi3HEHHE JIECOB MPHBENO K TOMY, YTO paHee KpaiiHe peakue uepHble 0abouyku cranu
0o0bruHbIMH U cocTaBisuin 90 % oOmiero ymncna 6abouek, a Oenble - oYeHb peaxkuMu. UepHas
OKpacka 0abodek — nmpusHak goMuHaHTHbIN (C), Oenast — pereccuBHbIN (¢), a cpenu 6epe30BBIX
MSJCHUL] BCTpevaroTcsi (OpMbI C MPOMEXKYTOUHBIM THIIOM OKpacku (cepble), WX Ha3bIBAIOT
insularia. ITpu3nak carbonaria nomunupyer Hax insularia, a mocienuuii - Hax 6enoi. [ToaTromy
ocobu yepupie umerot renotunt CC u Cc, a 6ernbie — cc.

B nmpupojae yacTo BcTpeyaeTcss U 3KOJIOTMUYECKUM MOJUMOPPH3M, IPH KOTOPOM YKIOHEHHS
OT HOpMBI 3aBUCAT OT (aktopoB cpeabl (Llemapn, 1970). MHorue >XUBOTHBIE B CEBEPHOM
HOJIYIIAPUH JIETOM HMEIOT KOPHUYHEBYIO MJIM CEpylo, a 3UMOHM — Oenyro okpacky. B maHHOM
Cllydae WM3MEHEHHE CBA3aHO HE C MyTalMed IeHa OKpAacKh, a TEM, 4TO OH II0-pa3HOMY
HPOSIBJIETCS B 3aBUCUMOCTH OT YCJIOBHUH CpeJIbl.




IIpoBenenne 3xckypcun (BBogHasi Oecema). IlpemonaBarens 4eTKO ompenensieT UElb
SKCKYPCHH, Ha3bIBACT OOBEKTHI M3YUCHHs (KJICBEP IMOJ3YYHM, JIOTHK €IKUH) M OOBICHSIET UX
TeHETUYECKYIO IPUPO.Y.

[Momumopdu3Mm y kiieBepa MOJA3YyUero Mo MPU3HAKY OTCYTCTBHSI-HATUYHS «CEI0TO» IMATHA
ompezensercs reHerudeckd. JlokazaHo, 4yTO pa3HOOOpa3ue pacTeHUH MO 3TOMY MPUBHAKY
ONPEAEISETCA Ceprue MHOKECTBEHHBIX ajuiesieil reHa V. Hamnune «cenoro» nsTHa Ha JIMCThSIX
— IIpU3HAK JOMUHAHTHBIN (V), OTCYTCTBUE (CIUIONTHAS 3€JIeHAas OKpacKa) — PeIeCCUBHBIH (V).

B Tabnuie 5 mokazaHbl alyienH, ONPEACNSIONIMe pazHooOpas3Hbie MO (OpPME «CembIey»
nsATHA U GeHOTHITBI ((PeHbI) Y KiIeBepa MOI3YUero.

Tao0muma 5
’ Annens ’ denotun ’ Ob6o3nauenue penoruna (hena) ‘
’ v ’ [IatHO OTCYTCTBYET ’ O ‘
’ \Y ’ [TostHOE IATHO ] A ‘
’ i ’ ITonHOE MATHO, BEICOKOE ‘ A" ‘
‘ Ve ‘ PazopBanHO€ MATHO ‘ B ‘
‘ Ve ‘ PasopBanHO€ BBICOKOE ‘ B" ‘
’ vF ’ IlenTpanbHas BepXHssa TOUKa ’ C ‘
’ vF ’ bosb1oe CIUIOMIHOE MATHO Y OCHOBaHUS ’ jil| ‘
’ vt ’ Huskoe TpeyroyibHOE MSTHO Y OCHOBaHMUS ] E ‘

Ha pucynkax 7, 8 mokazaHbl TOMO3UTOTHI IO Pa3HbIM AJUIECNAM T'eHa V, ONpenessrouiero
bopMy «cemoro» MATHA Ha JIUCTHIX KieBepa (cM. Tab.5).



Bce amnenu rena V HapymaioT HOpMajdbHOE pa3BUTHE XJIOPO(GUIUIA B IMATUCATHBIX
KJIETKaX JINCTA, B KOTOPBIX XJIOPOILJIACTHI INOO OTCYTCTBYIOT, JIHOO UX oueHb Maiio. Kpome Toro,
najaucagHble KJIETKH YMEHBIIEHBI B pa3Mepax, MEHEE BBITSHYTHI, U MIPOCTPAHCTBO MEXAY HUMU
OKa3bIBaeTCsl OOJBIIUM, YeM B 3€JCHOM YacTH JMCTa. Pa3nuume B pacmoyioKCHUH TMATCH
OMpeIeNsieTCs BpEMEHEM JIEUCTBHS KaXKJIOrO ajllesisi B OHTOreHe3e. B mpoiiecce pa3zMHOXKEHUs
ajutlenu reHa V.  0o0pa3yloT pasHble COYeTaHWus JAPYyr ¢ JpyroM (TETEpO3WTOTHBIE U
TOMO3HUTOTHBIC).

Paznple amnmenn, oOBEOUHSSACH BMECTE B OJHOM TE€HOTHIE (KOMITayHJE), MPOSBISIOT
JIOMUHUPOBAHHUE OJTHOM HaJ IPYroi, HO Yallle KOJOMUHUpPOBaHKe. Pa3Hbie KoMOMHAIIMY ayuieneit
rOMO- W TEeTepO3UroT (KOMIayHAbl) TeHa V, ONpEeNeNsIollue PUCYHOK «CEIOoro» IMATHA,
MIPEJCTaBICHBI HA PUCYHKE 9.

3aTeM CTYJIEHTHI MOTy4YatoT 3aJaHusl.

1. B momymsauusx KieBepa IMOJI3y4ero, OOUTAIOMMX B KOHTPACTHBIX HSKOJIOTHYECKHUX
YCIOBUSX, HM3YUYUTh MONUMOpPPU3M MO (opme «cenoro» MATHA Ha JUCThAX. Onpenenutsb
KOJINYECTBEHHOE COOTHOILICHHE (PEHOTHIIOB M T'€HOTHUIIOB B KAXKIAOH MOMYNALUHU, OOBSCHHUTH
MOJIy4EHHbIE JAHHBIE C TOYKH 3PEHMS T€HETUKH, CIETIaTh BHIBOBI.

2. [IpoBecTn aHANM3 TEHETUYECKOU CTPYKTYPHI MOMYJISIIIUHN JIFOTHKA €KOT0 (WJIH JPYroro
BU/IA) U3 pa3HbIX MECT OOUTAHMUS O MPU3HAKY MAaXPOBOCTH IBeTKa. ONpenenuTh YacTOTy IeHOB
U TEHOTUIIOB B KaXJ0H W3 MOMyNALUNA, MPOAHATU3UPOBATH MOJIY4YEHHBbIE TaHHBIE, CIENaTh
BBIBOJBI.

3. Byunth momumMopdu3M B MECTHBIX MOMYJSIUAX OPYTUX BHUIOB PACTCHUM, a Takke
JKUBOTHBIX (CM. 3aJIaHUS ).

OOGopynoBaHue: TeTpaab, pydka, paMKa M3 MPOBOJOKH pasMepoM 25 cM x 25 cwm,
KaJIbKYJIATOP, TepOapHas ceTka, reo00TaHWYECKas Mmarnka.

OCHOBHYI0O 4YacTh JKCKYpCHUH COCTaBIISIET caMoOCTOsiTeNlbHas pabora cryaeHToB. OHuU
MOJIYYatOT OJHU U T€ K€ 3aJaHusi, HO BBIMOJHSAIOT UX 3BEHBbSIMU MO JBa — TpH yesnoBeka. [lo
NEPBOMY 33/1aHHIO, B 3aBUCUMOCTH OT paclpeaesieH!s BUAa Ha MECTHOCTH

U €ro YUCIIEHHOCTH, CTYAEHTHI UIIYT PAaCTEHUS C pa3HbIMH (OpMaMU CEIbIX MATEH, CPHIBAIOT MX
U 3aKJIaJIbIBAIOT B OOTAHMYECKHE IMANKHU JUIS TOCISAYIONIero aHanm3a. JlaHHbIe 3aMUChIBAIOT B
tabnuily (tabn. 6). Ecnu Bua Ha u3ydaeMoil MECTHOCTH TPEICTABIICH OTACIbHBIMUA PACTCHUSIMH,
KJIOHAaMH (KJIOH — IOTOMCTBO OJJHOT'O BET€TaTUBHO PAa3MHOKAIOIIETOCS PACTEHUs), HEOOX0IUMO
MOJICYUTATh YHMCIO PACTEHUN MO MapuipyTy SKckypcuu. Kaxknas mapa CTyA€HTOB JOJDKHA
npoaHanusupoBath He MeHee 200 pacrtenuii. Eciam Tepputopus rycTo 3aceneHa (Kak Ha
3aJIMBHOM JIYTY) ¥ TPYIHO OTICIUTH OAHY 0COOb OT APYTOH, MOJB3YIOTCS paMKOW pazMepoM 25
CM X 25 cMm, clieTaHHOM U3 aTIOMUHHUEBOU MPOBOJIOKH.

Ecnu nmonynsius 3aHrMaeT HeOObIIYIO IJI0Ua/1b, TO HAKJIAIBIBAIOT PAMKY Yepe3 KasK/ble
5 METpOB W MOJCYUTHIBAIOT KOJIHMYECTBO JHCTHEB OMpeNeieHHOro (eHoTuna (TeHOTHIa).
[Toacuer mpoBomst MuUHUMYM B 20 TOBTOpHOCTSAX. Ecim monynsuus 3aHUMaeT OOJBIIYIO
IUIOINAb, MOKHO YYUTHIBATh B IpeJieNiaX paMKH OAWH IpeoOrnagaromuii (eHOTHI (TE€HOTHUIT) U
U3YYUTb YHUCIIO TEHOTUIIOB HE MEHEE, UYeM Ha JIByXCTaX paMmKax.

B naGopatopuu CTyAeHTBI ONpEAEISIOT YacTOTy BCTPEUAEMOCTH KaXA0ro (eHOTHNA U
TeHOTHIIA JJIs1 KQXKI0M N3yYeHHOH MOMYIISIINN, OOUTAIONICH B Pa3HBIX AKOJIOTHUYECKUX YCIOBUSX,



C TOYKH 3pPEHUS] T€HETHKU U JBOJIOIMOHHOTO YYCHHUS OOBSCHSIOT MOITYYCHHBIE PE3yJIbTaThl,
JenaroT BeIBOABL. OT4eT 0hopMIIsieTCs TUCHMEHHO.

Ecnu mecra oOuTaHus MOmyssIUil MO CTENEHU OCBEIIEHHOCTH BBIOpAHBI MPAaBHIBHO, TO
MO>KHO OOHApYXUTh HHTEPECHYIO 3aKOHOMEPHOCTh: Ha OCBEIIICHHBIX COJIHIIEM MECTaxX OOUTaHUs

KJIeBepa HaOmrogaeTcss OoJbliee pa3zHooOpa3ue T'e€HOTHIIOB,

4eM B

3aTCHCHHBIX,

rac

npeo6na;[afoT PaCTCHUSA, HC UMCIOIIINEC «KCCAOr0» IIsATHA (peuecanHHe TOMO3HI'OTBI — VV).

Tabauua 6

VYceaoBus

KoanuecrBo

pacteHui

N /o

®enoturn | 'eHoTUIBI (PEHOTUITNYECKHUE PATUKAIIBI)

\'A%

\'A%

vByE

viyH

viv?P

VEvE

Teppuropus
OCBCILEHHAs
COJIHLIEM

1

2

Tepputopus
3aTCHCHHAasA

%




N — uucno wusyuennvix pacmenuil; % - NpoyeHm, OMpaMCAOWUL YaACMOMY PA3HLIX
GeHomunog u 2eHomunoe 8 NONYIAYUU.

B kadectBe camocTosATENbHON pabOTHI Ha TOJIEBOM TMPAKTUKE CTYIAECHTAM MOXKHO IaTh
CJeYIOLIUE 3a/1aHHUs.

3ajanue 3. M3yuuTh M3MEHUYMBOCTH PUCYHKA «CEIOr0O» IIITHA Ha JMCTHIX KIEBepa
HOJI3y4ero B Mpejesiax FroJUYHOro nodera B pa3HbIX MOMYJISIIHAX.

[Ipu m3yuennn nomumopdusma mo Gopme «cemoro» IMmiATHA y KiIeBepa IMOJI3Yy4ero ObLIo
OOHapy)X€HO, 4YTO Yy OOJBIIMHCTBA PACTCHWH Ha JHCTOYKAX (OPMHUPYETCS KaKOH-TO THII
«cenoro» msaTHa. Ho BecTpewaroTes pacTeHHsl, y KOTOPBIX Ha JIUCTHSIX PUCYHOK «CEIOT0)» ISTHA
passslii (puc.10).

Bo Bpems 3kcKypcuM HAaJI0 U3y4UTh IPU3HAK MPUCYTCTBUSA-OTCYTCTBUS «CEIOrO» ISTHA U
ero ¢opmy Ha JucTbiax 40-50 roauuHBIX T1MOOEroB pacTeHW KieBepa IOJI3y4ero,
IPOM3PACTAIOIINX B PA3HBIX SKOJIOTMYECKUX YCIOBMsX. /laHHbIE M3ydeHMs] BHECTH B TaOJIUILY
(cm. Ta6:m1.7).

Tabmuma 7
Howmep ‘ I'enoTuns! (GEeHOTUTTUNYECKUE PATHKAIIBI) ‘
Pactenns | vv vy [ VIV VBB VIV |
1 be3 uzmenenuit 2 1
2 -/ -
3 5
4
5
50

Hanpumep, Ha ogHOM mo0ere Ha BcexX JIMCTOYKAX «CeI0e» MIATHO OTCYTCTBYET, 3HAUHT, BCE
OHM WMEIOT TEHOTHII VV, U B Tpade, COOTBETCTBYIOIICH ITOMY T€HOTHITY, CIEAYyeT CIeNaTh
oTMeTKy. Ha Tperbem mobere u3 BOCbMU MPOCMOTPEHHBIX JUCTOYKOB MSITh HE UMEIOT «CEABIX)»
MSITEH, HA JABYX - MOJIHOE «ceaoe» mATHO (VV) 1 Ha OJJTHOM - MOJTHOE, BHICOKOE «CEI0E» MATHO.

Ha ocHOBaHMM NOJY4YEHHBIX NAHHBIX IOJCYMTATh KOJHMYECTBO JIUCTHEB C OCHOBHBIM
TE€HOTUIIOM U OTJIMYAIOLIUXCS OT HEro. BeIUMCINTH NPOLEHT ([0J110) M3MEHEHHBIX T'€HOTHUIIOB
JUI Ka)KIOTO PacTeHUs W s NONYJSLHMHA B ILIEJIOM. 3apUCOBaTh PAaCTEHUS C M3MEHEHHBIM
PUCYHKOM B IpeJesiax ToAMYHOro nooera.



N3menenne pucyHka damie HaOMIOJaeTcss Ha MOJOIBIX JUCTOYKaX. OIHU TEHOTHUIIBI
COXPAHSIOT (PEHOTUIIMYECKOE MPOSIBIICHUE «CEIOr0) MATHA YCTOMUMBO, IPYrHe — HEYCTONYHBO.
Hano mnomneiTathcss OOBSACHUTH, YeM OOYCIOBICHO TAaKOE SIBICHHE, CBS3aHO JH JTO C
OHTOT€HETUYECKOM MOAU(PUKAIIMOHHON M3MEHUYMBOCTHIO, MU (PEHOTUMUYECKUM IMPOSIBICHUEM
reHa B Pa3HbIX YCIOBHSIX.

3ananue 4. [IpoBecTn M3ydyeHHE MPHU3HAKA OTCYTCTBHS-TIPUCYTCTBUS «CEIOT0» TSATHA HA
JUCTHSIX Y Pa3HBIX BHJOB KJIEBEPOB, OOMTAIOIIMX B Pa3HBIX 3KOJOTHYECKHX ycioBusx. [lepen
BBITIOJTHEHUEM 3aJaHUs CTYACHT JOJDKEH ONPENSIUTh BHIBI KJIEBEpa, MPOU3PACTAOIINX B
JAaHHOW MeCTHOCTH. JlaHHBIe M3ydeHHsS (DEHOTHIIOB M T'EHOTHIIOB IO PHCYHKY «CEI0r0» IATHA
3aHecTd B Tabmuiry (Tabm.8)

Tabnuua 8

CoctaB (eHOTUIIOB ¥ TEHOTHUIIOB Y Pa3HBIX BUAOB KJeBepa

Buns! kiieBepa CDGHOTI/IH‘ I'enotunsl (PEeHOTUIIUYECKHE PATUKAIIbI) ‘
(Mecta obuTanHs) [vw [vv [ VIVR I VEVE [ VIV [VIVF |

IToliMeHHBIN TyT

1. Knesep nonsyuuit

2. Dkckypeus Ha TeMy: «A3ydyeHne reHeTHYECKOH CTPYKTYPbI NOMYJIsIIIHA
Pa3HbIX BUAOB JHTHKOB WIH APYTHX JUKOPACTYIIHUX U KYJIbTYPHbIX BU/I0B
10 NPHU3HAKY MaXPOBOCTH IIBETKA»

Heab 3xckypeun: M3yunTh 4acTOTy T€HOB M T€HOTHUIIOB Y Pa3HBIX BHJIOB JIOTUKOB WJIU
JPYTUX BUJOB PACTCHHUH, OOMTAIONINX B KOHTPACTHBIX SKOJIOTUYECKUX YCIOBHSIX.

Oo6opynoBanue: TeTpanp, KapaHaall, KaTbKyJISITOp, reo0OTaHUYECKAs Tarka, repoapHas
CETKa, JTUHEeHKa.

BBoanas Oecena. B momynsanusx pasHbIX BUIOB JIOTHKOB, JIEBKOEB, S0JIOHB, PO3, acTp,
NCTYHUH W Jp. HApsIy C HOPMaJbHBIMH IIBETKAMH BCTPEYAIOTCS MaxXpOBBIC IBETKH C 6-9 u
0oJiee JIEMIECTKAMMU.

I'eneTnyeckas mpupojga MaxpoBOCTH M3ydajach y ACKOPATHBHBIX pacTeHui. Mccienys
MaxpoBOCTb y JIeBKOeB, KBacHMKOB B.B. oTMeuan, 4To 3TOT NpU3HaK NOSBIIAECTCA B PE3ybTaTe
MyTalUy I'€Ha, ONPEIEIAIOIIEr0 Pa3sBUTHE HOPMAIBHOIO LBETKA. J[aHHBIE 10 HACIEHOBaHUIO
MaxpOBOCTH HEOJHO3HAYHBI: IO OJHMM MCTOYHHMKAM, 3TO IPU3HAK MOHOTEHHBIA, T. €.
OIpElEesAeTCs ONHOM IapoW aJIelbHBIX TE€HOB, N0 IPYrUM — IBYMs IapamMu IeHoB. Eciu
IPUHATh BO BHMMAaHHME, YTO 3TO IPU3HAK MOHOTECHHBIM, TOrZJa HOPMAJIbHBIM LBETOK — 3TO
IIPU3HAK JOMUHAHTHBIN, MaXPOBBIN — PELIECCUBHBIN.

MaxpoBocTh 1BeTKa Oblla OOHApy)KeHa y pa3HbIX BHIIOB JIFOTUKOB, SOJIOHB, JIAITYATKH
rycuHoil u ap. Hago oTMeTuTh, YTO W3MEHEHHS I[BETKa JIOBOJHLHO MHOrooOpasHbl. Kpome
U3MEHEHHs 4YHCJa JICTIECTKOB Y JIIOTUKOB HEPEIKO HapyIIAeTCsl YHWCIIO YallleJIMCTHKOB,
MOSIBJISTFOTCS. TOQPUPOBAHHOCTH JICTIECTKOB M HAJIM4YWE BBIPE3KU HA JIEMIECTKAX, HAIWYHE WU
OTCYTCTBUE I[BETKOB-aTbOMHOCOB, HAJIMYME WM OTCYTCTBHE TEMHBIX IATEH Ha OOOPOTHOM
CTOPOHE BEHYMKA, XJOpOPMILIU3alMs MBeTKa W T. 1. Ha skckypcuu Heobxommmo obOpariarthb
BHUMaHHE Ha BCE 3TH 0COOCHHOCTH IIBETKA M PACTECHUS B IIEJIOM.



Bo BpemMsi OSKCKypcMM MOXXHO OJHOBPEMEHHO M3yYHTh U  MOJH(PHUKALMOHHYIO
U3MEHYMBOCTh KOJIMYECTBEHHBIX IIPU3HAKOB, HOPMY pEAKUMUH Yy PA3HbIX BHUJIOB JIIOTHUKOB,
IIPOM3PACTAIOIIMX B KOHTPACTHBIX SKOJIOTMYECKUX YCIOBHIX (YHMCIIO JIEIECTKOB, YalIEINCTUKOB,
TBIYMHOK, IJIOJIOJIUCTUKOB, BBICOTY PACTEHH, YUCIIO JIUCTHEB Ha CTE0IIE, BHICOTY IIBETOHOCA).

Mertoavka BBIOTHEHUS 3aiaHusl. V3ydnTh W3MEHYMBOCTh YHUCIIA JICTIECTKOB B IIBETKE HE
MmeHee yeM y 200 pacTeHuil JI0TUKA €IKOT0 WM APYTrUX BUAOB, MOMYJSIIMM KOTOPBIX 3aHUMAIOT
KOHTpacTHbIE MecTa oOuTaHus. JlenaTh 3TO HY)KHO HE CpbIBas paCTCHHMH, yYUTHIBAs IIBETKU C
HOPMAJIbHBIM HWJIM HU3MCHYHUBBLIM YHCJIIOM JICTICCTKOB. ITo IMOJIYYCHHBIM OAaHHBIM 3aIIOJIHUTH
Tabnuiy (Tabna. 9) W ompenenuTh TEHETHYECKYI0 CTPYKTYPY H3YYEHHOW MOMYJSIUH, T. €.
BBIYUCIIUTH YaCTOTY I'CHOB U TCHOTHUIIOB.

Ta6mnwmma 9.
YacToTa reHOB ¥ FT€HOTUIIOB B OMYJISALUAX IO MPU3HAKY
MaxpOBOCTH LIBETKAY JTIOTHKA €IKOTO

Bunsl Yucio ®opma  uBerka| Yactora reHoB YacToTa TeHOTUIIOB
JIOTHKA U3YYEHHBI | (4HUCIIO

X JIETIECTKOB) B MONYJISILIUU B MONYJISILIUU
(mecTa
oburtanus) | pacteHuid | mpocta | MaxpoBa | [lomunantHo | PeneccuBHo | A4 Aa aa

s s ro (A) ro (a)

N n/n
JTiotrk 1 5 - PA= qa P’AA | 2pqA | q’aa
eaKui = a =

2 5 -
(mofiMmeHH
BIN JIyT 3 5 -

4 - 6

200

O0603HauMM HOpPMaJIBHBIN 1IBETOK OykBOHU A(p), MaxpoBelid — a(q). Pacuet mpoBoauTcs mo

2 —
bopmyne Xapau-Baitu6epra P AA+ 2pgAar qaa=1 Hampumep, B OJHOM W3 3BEHBEB
m3yannu 200 pacteHuil JroTHKa, M3 HUX 191 pacTeHue umeno HOpMaibHBIA LBETOK, 9 —
MaxpOBbIH, YTO COOTBETCTBYET 95,5 % u 4,5 %, nnu B gossax — 0,955 u 0,045.

Paccuntate wacTtoTy reHa 4 u ero amiens a. M3BeCTHO, 4TO pacTeHHs] C MaXpOBBIMHU
[[BETKAMH UMEI TOMO3UTOTHBIN reHoTul —aa. [1o ¢popmyne gacToTa reHOTHIA aa B OMYISAIUN
COCTaBJIACT q2 , 4 4acToTa resa 2 =Ja ,T.e. VO.045=02 y, (hopMyIBI BBITEKAET, YTO CyMMa
YacTOTHI reHOB A U a ecTb Benmuuna nocrosiaaas PAY 92=1 1orna yactora rena PA=1- g,
Pactenuss ¢ MaxpoBbIMH LBETKaMU HMEIOT reHOTUNbl A4 u Aa. Yactota reHorumna AA = p? ,

wacrora reoruna A9 =2Pq. [TonydyeHHbIe TaHHBIEC MO3BOJISIOT ONMPEAEIUTh YaCTOTY T'€HOB U
TE€HOTHUIIOB, T. €. TEHETHUYECKYIO CTPYKTYPY MOMYJISAILUHU 10 U3y4aeMOMY MPU3HAKY.




B 3akmiounrtensHO# Oecene 00CyKaar0TCs pe3ynbTaThl CAMOCTOSTENLHONW pabOThl pa3HbIX
3BeHbEB. CTyEHThI CPAaBHUBAIOT COOTHOIICHUS T€HOB M T€HOTHUIIOB B Pa3HBIX MOMYJIALUIX BHA
U yOeXJar0TCsS B TOM, YTO BBISIBJICHHbIE pa3ianuusi 00yCIOBICHBI yciaoBUsAMHU oOuTanus. Kaxnas
MOMYJISIUS XapaKTEPU3YETCsS OMPEAEICHHON T'€HETUYECKOM CTPYKTYpOHM, OTJIMYAIOLIEH €€ OT
JPYTUX MOMYJISAUI 3TOro K€ BUAA. JTH JaHHBIE IOMOTAIOT CTYyAE€HTaM IMOHATh, YTO U3MEHEHUE
TEHETUYECKON CTPYKTYpbl MOMYNISLMNA JIEKUT B OCHOBE HMX JIU((EpeHIMPOBKH B pa3HbIE
DKOTHIIBI, KOTOPBIE B ClIydae JUIMTEIbHON M30JIALUU MOTYT IPEBPATUTHCS B CAMOCTOSITEIbHbBIE
BU/IbI, YTO BU1000pa30BaHUE MPOUCXOAUT B OMYJISLIHSIX.

3. 3apaHus ISt CaMOCTOSITEIbHOM PadoThI

3aoanue 1. V3yante QeHOTUNMHMUECKOE M TEHOTHIUYECKOE pa3HooOpasue y KieBepa
HOJI3y4Yero Mo MpH3HaKy (OPMBI «CEeloro» MsATHAa Ha jucroukax. Ilonp3ysch Tabmuueit u
pucyakamu 8, 9, 11, ompenenute, Kakue auienud TeHa V Obutn OOHApPYKEHBI, KaKUE U3 HUX
Haxo4dATCsd B TIOMO3UI'OTHOM COCTOSIHMH, KAaKHC - B KOMIIAyHIaX. HpOBe,III/ITC HNCCIICI0BAHUC
Pa3HbIX MOMYJALUUN, YAaJIEHHBIX IPYT OT APYra, 0 HaJU4YUIO B UX T€HO(POH/E pa3HbIX ajuieneit
JUTSL TOTO, 9TOOBI YOSIUTHCS B TOM, YTO YacTh aJljIesiell Jalle BCTPEYaeTCsl B OJHUX MOMYIISIUSX,
a yacTb — damie B Jpyrux. Vccineayemble MOMyNSLMU JOJDKHBI OBITH  pa3oOLIeHBI
MMPOCTPAHCTBCHHO W pPa3ACICHbI BOAOCMAMMU, 6OJ'IBH_II/IMI/I aoporaMmi u T. . I/I3y‘-II/ITe
pazHooOpa3ue Mo 3TOMY NPU3HAKY y APYTUX BHJIOB KJIEBEPOB, MPOU3PACTAIONIMX B JaHHOM
MECTHOCTH.

3aoanue 2. Vicnonws3ysl ajmienb v, TOMO3UTOTHI TT0 KOTOPOH MOXXHO HACHTHU(UIIUPOBATH,
MPOBEIUTE aHAIIM3 YaCTOThl BCTPEYAEMOCTH ITOW ajuIeN T€Ha C HCIOJIb30BaHHEM (OpMYIIbI
["apau-BaiinOepra. st ananuza ciieyeT u30path pasIndHbIe MPOCTPAHCTBEHHO Pa30O0IICHHBIC
HOMYJSIUK, B Pa3HOM Mepe NOJBEpraroliuecss aHTPOIOT€HHOMY BO3JEHCTBHIO; OLICHUTE
BJIMSTHUE AHTPOINOTEHHOTO BO3/CIHCTBUS: BBITANTHIBAHUE, IOBBIIMIEHHOE COJEp)KaHUE CcoJei
TSDKEJIBIX METaJUIOB BO3JIE aBTOCTPAJ, TMOBBIIICHHOE COJACP)KAHUE OPraHWYECKUX MpUMeceil B
MecTe Bblllaca CKOTa M T. A. [Ipy oOlLleHKe YacTOT BCTPEYAEMOCTH T'€HOTUIOB (UKCALHUIO
(deHoTHIa pacTeHHsI MPOBOJIUTE C yYETOM BO3MOXKHOTO BETETaTUBHOIO DPAa3MHOXKEHUS, T. €.
bukcupyiTe GEHOTUIBI PACTCHHH (C MATHOM U 0€3 IMsITHA), KOTOPhIE OTCTOST JIPYT OT ApyTa Ha
paccrostuuu He MeHee 1 M. [loxcuMraiiTe COOTHOIIEHHE Ha OCHOBaHUM BBIOOpKH He MeHee 500
pacTeHui.

3adanue 3. OOHapy>KUB pazIUYHbIE BapHaHTHl MPOSBIECHUS M3y4aeMOro IMpU3HAKa B
NpUPOJIe, AKKYPAaTHO BBHIKOTIANTE KJIOH, XapaKTEPH3YIOUIHICS COOTBETCTBYIOMNM (heHoturnom. C
OCTaTKaMH II0YBBI, CTApasCh HE HAPYIINTh KOPHEBYIO CHUCTEMY, MEPEHECHTE pACTEHUE Ha
TeHETUYECKUH Yy4JacTOK, IZie Uil HAOMIOJACHUS 3a HACIECJOBAHUEM B DSy MOKOJECHUIN OTIMYUIA
HaJ0 BBIIEIUTHh CIEHUANbHYIO JENSHKY, KOTOpas MOKeT ObITh Ha3BaHa «l3ydeHue
HaCJIeI0BaHUs MOJTUMOP(HBIX MPU3HAKOB PACTCHUN U3 MPUPOIHBIX MOMYIISIIIAIN».

3aoanue 4. B paHHU BECEHHUI NEPHOJ MPAKTHKU COBEPIIHUTE SKCKYPCHUIO B JIEC, TAC BO
MHO>KECTBE IBeTeT BeTpeHuna. OOparure BHUMaHUE HAa PACTCHHS C PO30BBIM MHUTMEHTOM Ha
HIDKHEH CTOpPOHE JIMCTOYKOB  OKOJOLBETHUMKA. (OCHOBHAasT 4YacTb pAacCTEHUW  HMEET
HEMUTMEHTUPOBaHHbIE IBETKU. Cpeau OKpAIEHHBIX PACTEHHM BCTPEYAIOTCS TaKUEe, KOTOPHIE
MO’KHO YCIIOBHO pa3OuTh Ha JIBa Kjlacca, BHIOpaB MpeaBapUTEIbHO 3TaJOHHbIE, HHTEHCUBHO U
MEHEEe HMHTEHCHMBHO OKpallleHHbIe. B KOHKpPETHOM NOMYJSLWU YYTUTE COOTHOILIEHHE TpeX
(beHoTUNMYEeCKUX KiIaccoB: Oejble, WHTEHCHUBHO OKpAUICHHbIE U TMPOMEXKYTOUYHbIE (DOPMBL.
BreigBuHEM TUMOTE3Y O MOHOTEHHOM HACJIEIOBAaHUM HAOIOMAIONINXCS PA3IMUUN H O HEMOJTHOM
nomuHupoBaHuU. [IpoBepbTe THIOTE3Y, COMOCTABUB SMIIMPUYECKH HAOII0JaeMble YaCTOThI TPeX
KJIACCOB C TEOPETHUYECKH OXKHUIAeMBIMH, UCTIONB3Yys popmyiny ['apau-BaiinGepra. Ecnu runoresa
(IIpH OLECHKE KpUTEepHst x’) He OyIeT MPHHATA, TO KAKWMH HHBIMH [PHYMHAME BBl OOBSCHHTE



HaJIMYMe OKPAIIECHHBIX W HEOKPALICHHBIX (OPM U Pa3IMYHYI0O WHTEHCUBHOCTH OKpacku? I[lpu
IIPOBEJCHUH Y4ETOB IIOMHUTE O BO3MOXKHOCTH 6€2€MamueH020 pa3mMHO’CEeHUs ITUX PACTCHUN U
MIO3TOMY I ydeTa HCIOJIb3YMTE HE OTACIIBbHBIC PACTCHMs, a KYPTHHBI, BHYTPU KOTOPBIX
oOpatuTe BHUMaHME Ha KJIOHAJIbHOE HacleloBaHWE INpu3Haka. [lomMHMTE, YTO Hanuuue
AHTOILIMAHA — aJallITUBHBIN [IPU3HAK.

3adanue 5. Y BeTpeHUIIBI AyOpaBHON B ABYX-TPEX Pa3IUYAIOIIUXCS MO IKOJIOTHYECKUM
YCIOBHSM TOMYJISIIUSAX TPOBEAWTE AaHAIM3 4YacTOTHl BCTPEYaeMOCTH PACTEHHH, PE3KO
OTIUYAIOIIUXCS OT HOPMBI IO YHUCTY JTUCTOYKOB B OKOJIOIBETHUKE. B MOMyNsAUsX BCTpEeUaroTCs
(G opMBI, UMEIOIIIHE HOPMATbHOE YUCIIO (6) JIMCTOYKOB, BCTPEUYAIOTCS TAKKE PACTCHHS, HMEIOIINE
7, 8, 9 u Ooyiee IUCTOYKOB B OKOJIOI[BETHUKE, 7-8-JIEMECTKOBBIC IBETKH BCTPEUYAIOTCS
CPaBHUTEIFHO YacTO, XOTS UX IMOSIBIICHUE CBSI3aHO C aHOMAITUSIMK pa3BuTHs. [losiBieHne Gpopm ¢
9 u Oonee NMWCTOYKAMHU HAJ0 Y4eCThb 0CO00, WX YACTOTa MOXET OBITh HCIOJB30BaHA KaK
1oKa3aTejlb HMHTECHCHMBHOCTH JCWCTBUS JKCTPEMaJbHBIX (DAKTOPOB cpelbl Ha TOMYJISIIHIO.
Onpenenute 4acTOTy UX BCTPEYAEMOCTH B CPABHUBAEMBIX MOMYJISIIIHASX.

3aoanue 6. B Tex xe moMyasusaX oOpaTUTe BHUMaHUE €IIe Ha OJWH MPHU3HAK B CTPOCHUU
nBerka. L[BeTok wuMeeT, Kak NPaBUJIO, CHUMMETPUYHOE CTPOEHHUE; JJIMHA JIUCTOYKOB
OKOJIOL[BETHHKA B OJHOM IIBETKE JOJUKHAa OBITh OAMHAKOBOW. OJHAKO YacTo HaOmIOIaeTCs
HapylIeHHEe CHUMMETPHUM, KOTOpOE OIEHUBAETCS MHJEKCOM OTHOIICHUS [UIMHBI Camoro
KOPOTKOI'O JIENECTKA B LIBETKE K TAaKOBOW caMoro UIMHHOro. OueHute 3TOT MHAEKc 1 S50
[[BETKOB C HOPMAJIbHBIM YHCJIOM JIENEeCTKOB U A 50 IBETKOB C HapYIIEHHBIM KOJIUYECTBOM
nenectkoB (y MaxpoBbix ¢Gopm). ComocTtaBpTe BapUallMOHHBIC PSAAbI H3MEHYMBOCTH OSTHUX
uHAekcoB. Kakue pacTeHHsl, HOpPMaJbHbIE WJIM MaxpoBble, XapaKTEPU3YIOTCS OONbIINM
Kod(pdUIMeHTOM Bapuanuu? 3HaUeHUs PACCUUTAHHOTO MHJEKCA, Pe3KO OTIMYHBIC OT 1, CKaXkeM,
Menbie yeM 0,5, OyayT oTpaxkaTrh pe3koe HapylleHue cuMMeTpuu. KakoBa moiist pacTeHuid co
3HaueHUsIMU HHAeKca MmeHee 0,5 B wuccienoBaHHbix mnonyimsanusax? Koppenupyer am 3ToT
MoKa3aTeNlb ¢ YaCTOTOM BCTPEUYAEMOCTH MaxpoBbIX GopM? BecromMHUTE, 4TO HANMMUYME aHTOLMAHA
— MpU3HAK aJANTUBHBIM, U OIEHUTE, KOPPEIUPYET JIM YacTOTa BCTPEUAEMOCTH OKPAIIEHHBIX
pacTeHuii ¢ 4acToTaMu MaxpoBbIX GopM 1 HOpM ¢ aCHMMETPUYHBIM CTPOCHHUEM I[BETKA.

3adanue 7. B oTinuue OT BETPEHUIbI AyOpaBHOW, THICSYCIUCTHUK MPOU3PACTAET, KaK
NPaBUJIO, HAa OTKPHITHIX, OCBEIICHHBIX YYacTKaX. Y THICIYCIMCTHUKA TaKXKe MOXKET OBITh
oOHapyXeH MOoIMMOPPU3M IO OKPACKE COLBETHH — BCTPEYAIOTCS (OPMBI, CONEPIKAIIUE U HE
conepxkamnie anTornuad. OOpaTuTe BHUMAaHUE HAa OKPAIICHHOCTh WM HEOKPAIICHHOCTh JAPYTHX
yacteid pacteHus. EcTh m Koppemsius B TposBIeHUH mpu3Haka? OLEHUTE YacToTy
BCTPEYaEMOCTH OKPAIICHHBIX M HEOKPAIICHHBIX PACTEHHIA B HECKOJBKHX OTHAJICHHBIX OPYT OT
npyra nonynsnusx. OOpaTuTe BHHMMaHHWE Ha HECIydallHOE paclpeielieHue OKPAIICHHBIX U
HEOKpaIIeHHBIX ()OPM B HCCIETYyEMBIX COBOKYIHOCTSX. B I0XKHBIX IIUPOTAaxX HAIICld CTPaHBI
MPEUMYIIIECTBEHHO BCTPEYAIOTCSI OKpallleHHbIE (DOPMBI, B CEBEPHBIX — HEOKpalIeHHbIe. KakoBbl
MOTYT OBITh TPUYHHBI 3TOTrO siBJAcHUsA? OKpallleHHbIC pacTEeHUS O0pa3yloT CBOECOOPa3HYIO
KOJIOHUIO, UX MOXKET OBbITh OOJbIIIe MM MEHBIIE, OHU MOTYT Pa3IHYaThCsl M0 WHTEHCUBHOCTH
okpacku. CBUIETEIHCTBOM YETO SBISIETCS HAaOMogaemMasi 000C00JIEHHOCTh OKpaIIeHHBIX (hopm?

3aoanue 8. Y pa3nuvHBIX JUKOPACTYIIUX 3JIaKOB (TUMO]EeBKa, TUCUXBOCT, MATIUK U JP.)
pOaHaIM3UPyHTE OOIIMPHBIN MONMYISIIMOHHBIM MaTepuan W mocTapaidTech HaWTH (DOpPMBI,
XapakTepu3ylolmuecss OTCYTCTBHEM aHTOLMaHa B Y3JlaXx. OJTO OYEHb IIPOCTOM Mapkep.
BcnomauTe 0 CylecTBOBaHMM TOMOJOTMYHBIX MyTaluid Yy pPXH U sS4YMEHA. DBbisBUB
Oe3anTormanoBbie hopmel, o hopmyne ["apau-BaitHOepra onpeaenuTe 9acToTy BCTPEUaeMOCTH
COOTBETCTBYIOLIEH AJJIENU Yy JAHHOTO BUJA, B JAHHOMW MOMYJISIUMH, B JaHHBIN rol. HaiineHHbie
MyTaHTHbIE PAcTeHUs MEpecaauTe Ha TeHEeTHMYeCKUH y4JacTOK WJIM BBICEHTE TaM COOpaHHbBIE
CEMEHa.



3aoanue 9. CxomHbIi NMpUMep MOMYISHOHHOTO MOIMMOpP(}H3Ma 1O OKpacKe Ha TOM JKe
00BEKTe BBl CMOXETe MPOHAOMIOAATh B TMOMYIALUAX, OSKOJOTHMYECKH M Treorpadudecku
yIAICHHBIX OT mpeapiayiei. OIeHnTe 4acTOThl BCTPEYAEMOCTH YKa3aHHBIX (DEHOTHIHMYECKUX
BapUAHTOB OKPACKM B HECKOJBKHX YHIAJCHHBIX APYT OT JIpyra MOMYJSIUAX, OTIHMYAFOIIHXCS
XOTsl OBl IO TakuM (hakTopam, KaKk OCBELIEHHOCTb, BIAXKHOCTh, OMOIICHOTUYECKOE OKpPY)KEHHE.
YeM MOXKHO OOBSICHUTH MEKIOMYIISAIUOHHBIC Pa3IHyus 10 JaHHOMY mapamerpy? He BbisBsTCs
JIM TIPU 3TOM TIOCJIEJICTBUSI aHTPOTIOT€HHBIX BO3CHCTBUI?

3a0anue 10. Y pa3nuYHBIX BHUIOB JIIOTHKOB B CPaBHUTEIbHOM IUIAHE BBIBUTE
pazHooOpa3ubie ¢GeHbl, MOp(]O3bI, 3aTPArWBAIOIIMX CTPOCHUE IIBETKa (MaxXpOBbIE IIBETKH,
HApYIICHUE YWCIIa YaIEIUCTUKOB, TOPPUPOBAHHBIE JICTIECTKH, JICTIECTKA C BBIPE3KOIi), €ro
OKpacKy (IIBETKU-aJIbOMHOCHI, HAJMYWE WA OTCYTCTBHE TEMHBIX MSTEH Ha OOOPOTHON CTOpPOHE
BEeHYMKa, xjopoduumsanms 1nBeTka W T. A.). [IpoBenuTe aHanu3 BHYTPU KJIOHA (HA OJHOM
pactenun). KakoBa 707151 HOpMalbHBIX U U3MEHEHHBIX LIBETKOB, HA0IIOAAEMbIX B TEUEHHUE BCETO
nepuoa nBeTeHusi? O 4eM CBHIETENBCTBYET TO OOCTOSATEIHCTBO, YTO HE BCE LIBETKH JAHHOTO
pacTeHusi aHoMajbHbI? B OOTaHMYECKMX OMpeNelnuTeNsiX CKa3aHo, YTO MPHU3HAK — YHCIIO
JIETIECTKOB B BEHYMKE Y JIIOTUKOB — HecTabwieH. B dWemM Moker OBITh NPUYHMHA ATOU
HecTaOuiabHOCTU? Haiinsg B momynsiusax pacTeHHsl, Y KOTOPBIX BCE LBETKH MMEIOT OJMHAKOBOE
OTKJIOHEHHE OT HOPMBI, TEPEeCcaJuTe MX Ha TCHETHMYECKUH YYacTOK. DTO «KAHIWUIATBD» Ha
MyTaunoHHbIE (OopMbl. UYeTKko BBIWIEHHWB pa3au4Hble (EHBI, ONPEAENUTe YacTOTy HX
BCTPEUAEMOCTH B Pa3HBIX IO YCJIOBUSM Tpouspactanuss nomymsnusx. Ocoboe BHHMaHUE
o0OpaTuTe Ha BIMSIHHE aHTPOIOTE€HHBIX 3arpsi3HeHUM cpeabl. [IponocTpupyiTe poib reHOTUIIA
B PEAaKTHBHOCTU PAa3BUTHUS MPHU3HAKOB, HCIIOJIB3Ysl OIU3KOPOJCTBEHHBIC BUIBI, KaK IPABUIIO,
COCENCTBYIOIKE B (DUTOILIEHO3aX: JTIOTHK 30J0TUCTBIA (Ranunculus auricum), mrotuk eakuid
(R.acris) u motuk mom3yuuit (R. acer). IloarBepkmaer nu HaOmomaemas y 3THX BHJIOB
M3MEHYHUBOCTh 3aKOH TOMOJIOTHYECKHUX PsIIOB HacieACTBeHHOW namenunBoctu H.M.BaBuiosa?

3aoanue 11. C TOYKM 3peHUs] TOMYJSIIIHOHHOW TEHETUKH HHTEPECHBIM OOBEKTOM IS
UCCIIEIOBaHMS SIBISIETCS. 00XKbs KOPOBKA — KOPOBKA JIByTOUEYHAs — a/lanus OMHYHKTaTa. Y Hee
W3MEHYHMB PUCYHOK HAAKPBUIUH. M3BECTHO HECKONBKO NECATKOB (OPM: OT YHUCTO KPACHOU 1O
YHCTO YEPHOW Yepe3 psAl MPOMEXKYTOUHBIX (GopM. Bce 3T BapuaHTBI OMpPENENsIOTCs Cephei
MYTaHTHBIX aJuleled OJHOTO I'€Ha, OTBETCTBEHHOrO 3a ()OPMHUPOBAHME PUCYHKA HaJKPBUIMM.
Oxkazanoce, 4TO camasi BBICOKas 4YacToTa 4YepHBIX (OPM — MEIAHUCTOB BCTPEYAETCs B
IIPOMBIIIICHHBIX TOPOJAX M IOpa3llo PeXe B OKPECTHOCTAX TOPOAOB MU CENbCKOW MECTHOCTH.
Onenure, ucnons3ys y Adalia bipunctata ”HAMKATOPHBIN MOKa3aTeNb (COOTHOLICHUE YEPHBIX U
KPAaCHBIX HACEKOMBIX), NHTEHCUBHOCTb 3arpsi3HEHMsI OKPY>KaIOLIeH Cpeibl B FOPOJe, B KOTOPOM
Bbl OKuBeTe. /I BBIMOJHEHHS 3aJaHusl 00s3aTeNbHO MPOYTUTE YKAa3aHHYIO B CIIMCKE
autepaTypsl ctaThio M.A. 3axapoBa, a Taxxke yBiekaTenbHyto kHUry M.II. bopoauna «39Tr0161 O
MYTaHTax».

3aoanue 12. HVHTEpecHBIM OO0BEKTOM MOMYJAIMOHHO-TCHETHUECKUX HCCIEIOBaHUI
SIBJISIETCS KOIIKA. B KOIaybux MOMYJISIUSAX 0COOH JIETKO pacro3HaBAEMBbI 10 PEHOTHUITY, a TAKKE
6e3 0co00ro Tpyaa MOXXHO BBIIEJIUTh MYTaHTOB MO OKpacke. bbll ycTaHOBIEH HHTEPECHBIN PakT
MPUYPOUCHHOCTH PA3HBIX THUIOB OKPACKU K OMPEAENICHHBIM HCTOPUYECKHUM TEPPUTOPHUSIM, a
YepHbIe KOLIKM Yalle BCTPEYarOTCs B TOPOJax, 4eM B JepeBHAX. McciemyiTe BCTpedaemMoCTh
pa3JIMYHBIX BAapUAHTOB OKPACKH KOIIEK B HECKOJbKHUX pailOHaX Tropoja, OTIAEIbHBIX JABOpaX.
Knaccudumupyiite BapuaHThl OKpAacKd, MOAyMAaWTe O WX TEHETHYECKOW IETEPMUHAIMU WU
CpPaBHUTE CTPYKTYPY HECKOJIBKUX MOMYJSUUi. Mcnosnb3ylTe s 3TOro MaTepuall CIeayIOLEro
paznena u kaury [1.M. bopoanna « 9Tk 0 MyTaHTax».

3aoanue 13. Y xonopaackoro >kyka Leptinotarsa decemlineata BcTpedaercs Ooibioe
pazHooOpa3ue pHCYHKa TOJIOBBI M TEPETHECIMHKHU, BBIACIEHBI NecaTku ¢eHoB. Kpome Toro,



O0HApy)XEHO, YTO OCOOM C OIpPEICIEHHBIM PUCYHKOM IISITHUCTOCTH HAAKpbuinil ((enom
OKpPACKH) HEUYBCTBUTENbHBI K PsiIy MHCEKTULUIO0B. JKYKH ¢ pa3HOil MATHUCTOCTHIO HAJAKPbUIUN
BBIXOJISIT M3 MOYBBI B pa3HOE BPEMs, OHU PA3JINYAIOTCSA U MO II0A0BUTOCTH (SI61mokoB, 1987).
[TpoBenute Knaccudukanuio GeHOB OKPACKU y KOJIOPAJICKOIO KyKa, BCTPEYAEMbIX B MECTHBIX
HOMYJSAIUAX. 3apETUCTPUPYHTE YACTOTY BCTPEYAEMOCTH Pa3IMUHBIX (DEHOB M COMOCTaBbTE UX C
TEMH, KOTOpbIE OBLIM OTMEUYEHBI B MpeaspiayiiemM roay. bonee moapoOHyro mHpopMamuio 00
U3MEHYMBOCTH OKPAaCKM PUCYHKA Ha ToOJIOBE, NMEPEAHECHHHKE M IIUTPAX KOJOPAICKOTO KyKa
MOXHO HaiiTu B KHUTE A.B. fI610K0Ba 11 H.W. Jlapunoii «BBeaeHue B (heHETUKY MTOMYIISIIHI.

3aoanue 14. 3ananus, mpenjaraeMbie CTyIEHTaM, MOTYT OBITh Pa3IMYHBIMH, C y4E€TOM
MECTHBIX BO3MOXKHOCTEM u uHTepecoB. Tak, y MommockoB Cepaea nemoralis u3BecTeH
noJIMMop(U3M IO OKpacKe PakOBUH (OHA MOXKET OBITh KOPHYHEBOM, JKEITOH, PO30BOM) HIIH
II0JIOCATOCTH, YHCIIO U pa3MEPBI MOJIOCOK IIPU 3TOM BapbUPYIOT B PA3HBIX MOIYJIAIUAIX.

VY NIUCTBEHHUIBI CHOMPCKOM W NaypcKOWl BbIJENEHBI (EHBI MO LBETY, (opMe MIMIICK,
dopMe ceMEeHHOH Yelryu, TUITY TUIOCKOCTH CEMEHHOW YeIlyH, BETY U OMYIIEHHOCTH MOJIOJBIX
noGeroB. Y COCHbI OOBIKHOBEHHOW W3BECTHBI BapHaluu (OPMBI KpPOHBI (IMUpaMuAaIbHAs,
IIaKy4as), OKpacKke MbIIbHUKOB, OKpacKke U popMe CeMsH, KapHOTHIIOB H T. .

VY oc Vespa vulgaris Boiaenero 40 ¢peHOB MO M3MEHYMBOCTH YEPHOTO PUCYHKA HA BCEX
YJICHUKAX OPIOIIKa.

Pazgen III. U3YYEHUE MOJUPUKAIIMOHHON N3MEHUYNBOCTH
KOJIMYECTBEHHbBIX IPU3HAKOB
1. O0mas XapakTepuCcTHKA U 0COOCHHOCTH H3yYeHUs

Monudukanontast (HEHACIEICTBEHHAsT WU (EHOTUNHUYECKas)) M3MEHYHBOCTH — 3TO
W3MEHEHUE TPHU3HAKOB OpraHu3Ma ((peHoTHma), BeI3BaHHOE (PakTOpamMu BHEIIHEH Cpeabl U He
CBSI3aHHOE C M3MEHEHHEeM TeHOTUNa. Takue u3MEeHEeHUs Ha3bIBalOTCsMoOoupurayusmu. OCHOBON
CYIIECTBOBaHHUS MOIU(PUKAIUI SBISETCS TO, YTO (DEHOTHUIT — 3TO PE3yIbTAT B3aUMOJCHCTBHS
T'€HOTHUIIa 1 BHCUIIHUX yCJIOBI/IfI Cpcabl, IOITOMY U3MCHCHHUC BHCUIHUX YCHOBHﬁ MOXKET BbI3BAaTh
u3MeHeHHuss (heHOTWNa, HE 3aTparuBas TCHOTHII. B CBS3M C 3TUM, OpPraHW3MBI, HWMEIOIIHNE
OIWMHAKOBLIC T'CHOTHUIIBI, HO PAa3BUBAIOIIUCCA B PA3JIMYHBIX YCIOBUAX CPCAbl, MOI'YT HMCTb
pasHbie HEeHOTHUITBI. DTO MOKHO OOBSICHHTH TEM, YTO OPTaHU3MBbI HACIEAYIOT HE CAaMH MPU3HAKU
501058 CBOﬁCTBa, a I'CHbI, KOTOPBIC ONPCACIAOT JIMIIb BO3MOXHOCTL pPa3BUTUA OIPCACIICHHBIX
NpU3HAKOB M cBoWcTB. Ho st Toro, 49roObl TpW3HAK pa3BHICSA, T. €. BO3MOXKHOCTB
npeBpaTuiach B JIEHCTBUTEIBHOCTb, HEOOXOIAMMBI ONpEICNICHHBIC YCIOBUS cpeabl. UYTOOBI
pacTeHue CTallo 3eJICHBIM, HEOOXOAUMBI HE TOJBKO TE€HBI, ONPEACIISIONINE CHHTE3 XJIopoduiia,
HO U HaJIMYUEC CBCTA.

3aMeueHO, YTO CTENEHb BBIPAXKEHHOCTU OJHOIO M TOrO € IpHU3HAKa y pa3HbIX, HO
TEeHOTHIIUYECKH CXOJHBIX OPraHU3MOB MOXET OBITh pa3HO. DTO CBA3aHO C TEM, YTO CTENECHb
MOJIM(DUKAITMOHHON M3MEHUYHMBOCTH Ka)XIOTrO IMPH3HAKa ONpEeNeNsieTcss TeHOTUIIOM WIMHOPMOU
peakyuy — 3TO TEHOTHIMYECKH OmpezensemMas CIOCOOHOCTh OpraHu3Ma H3MEHSTh CTEleHb
Pa3BUTHUS IPU3HAKOB B ONPEAEICHHBIX IIPEIEIax B 3aBUCUMOCTH OT YCJIOBUN CPEBI.

Pasnble mpu3Haku MMEIOT pa3Hyl0 MO0 IIHPOTe HOPMY peakuuu. boapImIMHCTBO
KOJIMYECTBEHHBIX IIPU3HAKOB HMMEIOT IMIMPOKYI0 HOPMY peakiuu. 3MeHYuBOCTH Apyrux
MPU3HAKOB MOKET XapaKTEepU30BaThCS CPEAHEN U OTHOCUTEIBHO Y3KOH HOPMOM pEeaKkIiyH.



KonuyectBeHHble WM MEpHbIE MPU3HAKUA KOHTPOIUPYIOTCS OOJBIINM YUCIOM reHOB. OHH
BBIpKAIOTCS U(PpaMu: JJIMHA B M, CM, MM, yJIOH B JINTPax, BEC B T, KT, T U T. A. MI3MeHUUBOCTH
KOJIMYCCTBCHHBIX HpI/I3HaKOB, C OHHOﬁ CTOpOHbI, CBsA3aHa C 3aBUCUMOCTBIO UX paBBI/ITI/ISI oT
OOJBIIIOTO  YHCJIa  B3aUMOJCHCTBYIOIIMX TEHOB, C JPYrod - BBICOKUM YPOBHEM
MOI[I/I(I)I/IKaLII/IOHHOI\/JI N3MCHUYHNBOCTHU. HGCMOTp}I Ha IJ_II/IpOKYIO N3MCHUHNBOCTH KOJMYCCTBCHHBIX
MIPU3HAKOB, OHA HE OecrnpeenbHa, MPEeAeIbl €¢ 00YCIOBICHBI TEHOTUIIOM WJIM HOPMOM PEaKIIHH.
MO,Z[I/I(I)I/IKaHI/IOHHLIe U3MCHCHUA HC HaCJIC,Z[YIOTC}I, HOBTOMy 3Ty N3MCHUYNBOCTH HA3bIBAKOT
HEHACJIECTBEHHOM.

Hanuuue HopMBbI peakiuy, o0ycIoBIMBaOMEeH MOAU(PUKALNOHHYIO H3MEHYUBOCTh, UMEET
0O0JIBIIIOE 3HAYEHUE B HBOJIIOIHMH U CETICKIUH, TaK KaK MO3BOJISIET OPTaHU3MaM MPHUCIIOCOOUTHCS
K Pa3IMYHbIM PE3KO MEHSIOIIUMCS YCIOBHUSM CPEbl, MEPEKUTh HEOIAronpusiTHeIE MEPUOIBI U
OCTaBUTb MOTOMCTBO.

OcHOBHBIE TEpMHUHBI U YCJOBHUS, HEOOXOIUMBIE NPU HU3YYEHHUH MOAU(DUKALMOHHON
U3MEHYHUBOCTH.

1. 'eHepasibHasg COBOKYNHOCTb — 3TO COBOKYIHOCTb BCEX PpAacTEHHMH, >KMBOTHBIX,
COCTABJISIIONINX BHUJ, COPT, MOPOAY, MOMYIsinuto. ['eHepaabHass COBOKYITHOCTh MOXET COCTOSITh
U3 AOCCATKOB, COTCH ThICAY M AK€ MHUIIJIMOHOB OCO6CI\/’I, U HU3YYUTb €C BCHO HCBO3MOIXKHO.
[TosTOMYy H3y4arOT HE BCIO TEHEPAIBHYI) COBOKYITHOCTH, a TOJBKO YacTb €€, KOTOopas
Ha3bIBAETCS BBIOOPKOH, MM BEIOOPOYHON COBOKYITHOCTBIO (3TO TpyIa PaCTEHH, )KUBOTHBIX, Y
KOTOPBIX HW3YYalOT JaHHBIM Tpu3HaK (mpu3Haku)). Yucimo ocobelt (eauHUIl), BXOIAINUX B
U3y4aeMyl0 COBOKYITHOCTh, 0003HauaeTcs n wiu N.

2. EpuHunma COBOKYNHOCTH (pacT€HUE, JKHBOTHOE, KJIETKH, MMKPOOpPraHU3MBI)
XapaKTepU3yeTcsi ONpeleNeHHbIMU npu3Hakamu. COpT 3/1aKOB WM JIMHHS XapaKTEpPU3YIOTCS
JUTMHON KOJIOCA, YUCJIOM KOJIOCKOB, 3€pPEH B KOJOCE, JJIUHOW cTeOlis, MAJIMHON JuCTa, T. €.
dbeHoTumnom.

3. BenwmumHy wW3ydaemMoro TpU3HAaKa OJHOW €AWHHIBI (0COOM) COBOKYITHOCTH
HA3bIBAIOT BAPUAHTON 1 0003HAYAIOT X|, X2, ..., Xy, TJI€ X — MIOPSIIKOBBIN HOMEP BapUAHTHIL.

Hampumep, mpu u3ydeHWW 4dHCIAa JIHCTHEB Ha CTeOJe y KIEBEpa IMOJI3Yy4ero ObuIH
MOJIy4YEeHBI CIAEAYIOINE aHubie: 3, 5, 6 T.e. BapuaHThl X; = 3, Xo= 35, X3 = 6.

Uucno 3y0YNKOB CpeaHEN OIH JIMCTA 3eMJITHUKH, YHCIIO JTUCTHEB U JJIMHA I[BETOHOCA Y
OJlyBaHYMKa Pa3INYHbI Y Pa3HBIX PACTCHUIA.

4. Paznmums  MeXay ~— OTHEIBHBIMH  BapuaHTamMu  (0COOsSMHM)  Ha3bIBAIOTCS
M3MEHYHMBOCTHIO, Bapualluen win aucnepcueil (paccessuueM). B 3Tom ciyyae roBopsT: 4UCIO
3yOUMKOB MJIM YUCJIO JINCTHEB Ha cTe0JIe BApbUPYET, MU MPU3HAK BapbUPYET.

[Ipu w3ydyeHuun MOAM(PUKALMOHHON HM3MEHYMBOCTH 110 KOJUYECTBEHHBIM IPH3HAKAM
CTaTUCTHYECKUMH METOAaMU HEOOXOIMMO COOJIOIEHUE CIEAYIONIMX YCIOBHHA K HMCCIIETyeMOn
BBIOODKE.

1. BpiOopka nomkHa OBITH PENpPE3EHTATHBHOM, WM OpeacTaBuTeabHOH. OHa J1OMKHA
OTpa)kaTb BCIO I'€HEPAJIbHYIO COBOKYIHOCTb, HO OBITh MHMHHUATIOPHOW. DTO JOCTUraercs IMpH
CTPOrOM COOJIIOJJICHHH TpeOOBaHMs — BHIOOPKA JOJDKHA OBITH CAYYAWHOM, T. €. MPU HU3yYCHUU
oco0eli B BEIOOPKY OTOMPAIOT CIIydaiiHO. TOMBKO B Macce CIyYalHBIX SBICHUN MOYXHO BBISIBUTH
3aKOHOMEPHOCT.




2. BeiOopka (uM3y4aeMblii MaTepHuai) JOJDKHA OBbITh ofHOpOAHOW. [l u3MepeHuil,
MOJICUETOB OepyTCsi O0COOM TEHOTHUIUYECKH OJHOPOJHBIC, WIW, HA00OPOT, TEHOTHIUYECKU
pa3HOpOIHBIE, HO MPOU3PACTAIOLINE B OJHOPOIHBIX YCIOBUSAX, PACTEHUS MU )KUBOTHBIE OJTHOTO
BO3pacTa, moJja.

3. Usydenwe mnpuszHaka(oB) cieAyeT MNPOBOAWTh Ha MaTepuaje T0CTATOYHOOOIBIION
BBIOOPKH, BKIIIOYAIOIIEH OOJIBIIOE YHCIIO CIIYy4aiiHO 0TOOpaHHBIX BapHaHT. JKenaTenbHO, 4TOOBI
CpaBHUBAaEMbIC BHIOOPKH OBLIM OJIMHAKOBOTO 0OBbeMa (MMEIH OJIMHAKOBOE YHCIIO 0CO0Ci), ueM
Oonblie BBHIOOpKA, TEM TOuHee OyJeT XapaKTepUCTHKa TeHepaslibHOW cOBOKymHOCTH. OOriee
NPaBWIO TAKOBO: YeM OOJIbIIC W3MEHYMBOCTH 10 HM3YYaeMOMY MPH3HAKY, TEM OOJbIlE HAI0
JeNaTh HAOJIOIEHUH, YTOOBI YCTAHOBUTH 3aKOHOMEPHOCTbD.

4. Tlpu w3ydyeHUU MEPHBIX MPHU3HAKOB HEOOXOIUMO COOJFOAATH TOUHOCTH M3MEPECHHH.
Hampumep, npu u3y4eHHH IJIUHBI JUCTA MPOBOAWTH M3MEpeHUs ¢ ToyHocThio 10 0,1 cMm m
3aIlMCh JTOJDKHA BEITJISAICTH Tak: 3,4 ¢cM, 3,5 cM u T. 1.

Bce nanHble epBUYHBIX W3MEpPEHUN MpU3HaKa(OB) JOJKHBI OBITH AKKYpaTHO 3alKCaHbl B
TETpaau, )KypHae.

W3MeHYMBOCTh KOJIMYECTBEHHBIX IPU3HAKOB OBbIBAECT MPEPHIBUCTON (JUCKPETHOH) U
HenpepbIBHOW. [IpepriBHUCTass H3MEHUMBOCTh KOJUYECTBEHHBIX MPU3HAKOB BBIPAKAETCS LIEIBIMU
yuciaamu. Hampumep, 4MCIO KOJIOCKOB B TJIABHOM KOJIOCE y OJHOTO U3 COPTOB IIICHHMI]
BappupoBasio oT 10 1o 18, B 0qHOM U3 MOMYJISINN YUCIIO JTUCTHEB Ha CTEOJIC Y JTIOTUKA €KOTO -
oT 3 10 8. MI3MeHeHus npu3HaKka OTJIMYAIOTCs APYT OT ApYyra Ha LEI0€ YUCIIO €IUHULL.

[Ipu HEnpepbIBHON N3MEHYMBOCTH HET PE3KUX IPAaHULl U IEPEXOJ0B MEXKAY KilaccaMH, BCE
orpezesnseTcss TOYHOCThI0 M3MepeHuil. Hampumep, AivHa Kojoca OJHOTO M3 COPTOB IIIEHUI
BapbupoBaia ot 7,1 mo 18,5 cm, qyiMHa aucTa B OAHON U3 MOMYJSILMN JIFOTHKA €4KOro oT 2,9 1o
9,2 cm. Paznuums 3HavYeHHMI TpU3HAKA BBIPAKAIOTCS IPOOHBIMH YMCIaMU. Ecin 3HaueHus
NpU3HAKAa PACHOJOXKHUTH MO TOPSIAKY OT MEHbIIEH BENWYMHBI K OOiblIei, TO oOpasyercs
HenpepbIBHBIN psn. Croa OTHOCSTCS BCE MPU3HAKHU, KOTOPblE MOXXHO HM3MEPUTh — JAJMHA U
IMIMPHHA JIUCTA, JJIMHA [IBETOHOCA, CTEOIIS U T. JI.

2. CraTuCcTHYECKMI aHAJIM3 MOAU(PUKATMOHON U3MEHYUBOCTH

[Tpy WM3ydeHHH W3MEHUYMBOCTH IMpPH3HAKA MOJyYEHHBIE JaHHbIE HEOOXOAUMO pa3OUTh Ha
KJIACCHI, T. €. IOCTPOUTH BAPUAIITMOHHBIN PSJT U BEIUUCIUTH OCHOBHBIE €TO IMOKAa3aTENH.

Uwcno kiraccoB OepeTcst B 3aBUCUMOCTH OT 00beMa BBIOOPKH (CM. TaOIHILy).

KonudaectBo BapuaHT \ Ywmcrno kiraccoB
25-40 5-6

40-60 6-8

60-100 7-10

100-200 8-12

6omee 200 10-15




ToyHOE YHCIIO KIJIACCOB YCTAHABJIMBACTCS NPAKTHYCCKHMH COOOPAKECHUSMHU: YTOOBI
Tabnuia He ObUIa CIMIIKOM TPOMO3AKOW M B HEW HE HCYE3TH OCOOECHHOCTH HM3Yy4aeMOro
pHU3HAKa.

BapuanMOHHBIA DPsJl— 3TO PACIOJIOKEHUE B IOPSAKE YBEIMYECHHS WIM YMEHBIICHUS
BapUaHT (3HAUYEHUM KaKoro-aMdo KOJMYECTBEHHOIO IMPHU3HAKA) U3YYEHHOW COBOKYIHOCTH WIIH
BbIOOpKH. OH TOKa3bIBaeT, KaK W3MEHSAETCS NMPU3HAK OT MUHHMMAJIBHOM J0 MaKCUMalbHOU
BEJIMYMHBI, KAaKOBAa YacTOTa BAapUaHT B KaxaoM Kiacce. Kiacc, B KOTOpPOM BCTpedaercs
HanOOJIbIIIee YNCIIO BAPUAHT, HA3bIBACTCS MOJIAIbHBIM.

Hanpumep, nonmy4yeHs! JaHHBIE YUCIIa JIUCTHEB Ha cTebne y 100 pacTeHnit JI0THKA €IKOTO.
B u3ydeHHO# MOMyssiiuKi BCTPEYAUCh pacTeHus ¢ 3-ms, 4-Ms, 5-10, 6-10, 7-10 U 8-10 JIUCTHAMH.
OT0 mpuUMep NPEpHIBUCTON W3MEHUMBOCTH NPU3HAKA, U BBIPA)KaeTCs OHA LEJIBIMU Yuciaamu. B
JAHHOM CJy4ae BBIJENSIEM IIECTh KJIacCOB, T. €. 3alMChIBA€M BapHAHTHI BCE MOJPSA OT MEHbIIEH
no Oonplield W BapUAllMOHHBIN s OydeT BBIIVIAACTh TaK: B BEPXHEM DSy pacrojaraem
3HaYeHMUs MPHU3HAKa B BO3pACTAlONIEM IMOPSAKE, a B HIDKHEM YyKa3blBaeM YHCIO PAacTeHUM
(BapHaHT) ¢ JaHHBIM 3HAYCHHEM INpu3HaKa. YUCIO BapHaHT B KaXJOM KJacce Ha3bIBAeTCs
4acToTOH (1;)

3HaveHMs MpU3HaKa (Kiacca) 3 4 5 6 7 8
Ywuciio BapuaHT (4acToTa) 6 18 23 32 16

[lo naHHBIM BapuaIlIMOHHOTO psAJla CTPOUTCS BapuallMOHHas KpuBasd (puc. 12).

- HacToTs!l (UMOUI0 BAPHAHT)

30
24 _]

18—

SHaueHHe IPH3HAKA

B
-

Puc 12, BEPHE.LIHOHHEIH HPHEAA H3MEHUMEBOCTH WA THCTEEE Ha cTebne ¥ JIOTHEA eHOTO

Ha ropu3onTa/jibHoil iMHNHE (0Ch a0cHMce) OTKIAABIBAIOTCS 3HAYEHUS] MPU3HAKA (KJIacchl),
Ha BEePTHUKAJIBbHOI (0Ch OPAMHAT) — YHMCJIO0 BAPHMAHT B KaxXIOM KJacce (yacrorbl). Ilpu
COeIMHEHUH TOYEK NepecevdeHns MoIy4aeTcss BApHANMOHHAS KPUBasi.

I'paduueckoe wm300pakeHHe BapualMoHHOTO psga (puc. 12) maer HarasagHOE
MPEJICTAaBICHUE O XapaKTepe paclpeleleHus MpU3HAKa B W3YYCHHOU momynsuuu. [padux
KYIOJI000pa3HO#l ()OPMBI, YTO CBUAETEIBCTBYET O TOM, YTO PACTEHHs C Pa3HbIM 3HAYCHHEM
MpHU3HaKa BCTPEYAIOTCS C PA3HOM YaCTOTOM, Yallle BCETO BCTPEUAIOTCS BAPUAHTHI CO CPEIHUM



(MO#aNbHBIM) 3HAYEHHWEM MpH3HAKa, OHM OOBIYHO PACIIONATAIOTCS B CEpelUHEe, a peke -
BapHaHThl C MHHMMAJIbHBIM W MAaKCHUMaJIbHBIM 3HAU€HUEM IMPU3HAKA, KOTOpbIE OOBIYHO
pacmojlaratroTcsi Ha KOHLAX BapUalMOHHOrO psaa. Pa3HOCTh MeXIy MaKCHUMalbHBIM M
MHUHUMAJIBHBIM 3HAYEHUEM IIPU3HAaKa CBUIETEIBCTBYET O pa3Maxe HM3MEHYMBOCTH U HOpPME
peaKuum.

Yacto mpu TMOCTPOCHHH BAapUAIMOHHOTO psifa TpeOyeTcs OmpeleieHne KIIacCOBOTO
MPOMEKYTKa (MHTEpBaja MEXIy KilaccaMu) —i (CM. BBIIIIE).

[Tpu mM3ydeHun NMPU3HAKOB C HEMPEPHIBHOM M3MEHUMBOCTHIO, HAIPUMEp, UIMHBI JHCTA Y

JJIOTUKAa CAKOI'0, TaKXKC COCTaBJIACTCA BapI/IaLII/IOHHIalf/’I pdaa, T. €. 3allUCBIBAIOTCA 3HAYCHUS
MpU3HaKa B Bo3pacTaroiiem nopsiake. {nmHa nana B cm, uzydeno 100 pacrenuii.

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
5.3 5.3 5.3 5.3 5.3 5.4 5.4 5.4 5,5 5,5
5,5 5,5 5,7 5,7 5,7 5.8 5.8 5.9 5,9 5,9
5,9 5.9 5.9 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 7,7 7,8 7,8 7,9 8,1 8,4 8,7 9,2

Yto0b! pa3OuTh MONTY4YECHHbIE JaHHBIE HAa KJIAcChl U MOJICYUTATh YMCIIO BapUAHT B KaKJIOM
KJ1acce, He00X0IMMO BBIYMCIIUTh KJIACCOBBII MPOMEKYTOK — i .

Haxogum MakcuMmalibHOE 3HaueHue Tpu3Haka. B Hamem npumepe — 9,2 cm. Haxomum
MUHUMAaJbHOE 3HaueHue npusHaka — 3,0. OnpenensieM pa3max BapbUpPOBaHUS (M3MEHUMBOCTH)
pHU3HaKa — 3TO pa3HUIA MEXKAY MAaKCUMaJbHBIM U MUHUMAaJbHBIM 3HaUY€HUEM IpHu3HakKa: 9,2-
3=6,2. [lony4yeHHyI0 pa3HUILy J€TUM Ha MPEIIOoIaraéMoe Yuciao KiaccoB. Tak Kak M3ydeHHas
HaMu BbIOOpKa cocTouT u3 100 BapuaHT, TO y HaC MokeT ObITh 10 Ki1accos.

OrnpepernsieM KIacCOBBIA MPOMEXYTOK (i):

= MAKC = MHH :6,2 0,62 ~0,6
urcao knaccos 10

KrnaccoBplif mpoMeEXyTOK MOJDKEH OBITh IETbIM YHCIOM WM OKPYIJICHHOW IpoObIo, B
JaHHoM cirydae 0,6.



Omnpenensiem rpaHuibl KjaaccoB. [l 3TOro K MUHUMaJIBHOMY 3HAUYEHUIO NPU3HAKa (JIy4lle
OKPYTJICHHOMY B MEHBIIIYIO CTOPOHY, HO HE 00jiee ueM Ha BEIIMYUHY i) TPUOABISIEM KJIACCOBBIN
MPOMEKYTOK JO0 MaKCUMaJIbHOTO 3HAauy€HUs MpHU3HaKa. MHUHMMalIbHOE 3HAYCHHE IMPU3HAKA B
HameMm cinyvae 3,0, a ymMeHbIIeHHOEe — 2,9, 4TO SBIAETCS HAayajoM MEPBOrO Kiacca, Hayajiom
BTOporo kimacca — 3,5, tpertbero — 4,1 u T.1. CraTucTUYECKOE pacCHpeesieHHe KIIaCCOB
(BapHaIIMOHHBIN PS) MO MPU3HAKY JUTHHBI JIUCTA Y JIOTHKA JaHO B TaOIHIIE:

Jlnuna 2,9-|3,51-| 4,11-| 4,71-| 5,31-| 591-| 6,51-| 7,11-| 7,71-| 6,31-| 8,91-
JIUCTa 3,5 14,1 (47 |53 |59 |65 |7,1 |77 |83 |89 |95
(cm)

X;i = Xin

| X 132 (38 |44 |50 |56 |62 |68 |74 [80 [86 [92 |

Yucno 3 3 6 8 17 23 19 13 5 2 1
BapHaHT

(n:)

OnuHHAOIATHIA KJIacC MPUHMMAEeM BO BHUMAHHE, TaK KaK OH HAYMHAETCS C BEJIMYUHBI
MEHBIIICH MaKCHMalbHOTO 3HaueHus — 9,2. Eciaum Obl OH HAYMHAJICA C BCIMYHHBLI OOJIBIIEH
MaKCHMaJIbHOTO 3HAYEHHS, TO OH HE YUUTHIBAETCS.

Takum 00pa3oM, 0MH KJIacC BapHAMOHHOTO PSAAA OTIMYAETCS OT APYTOro Ha BEIWYHHY
(i=0,6). Konen kaxmoro kjacca JIOJKEH ObITb MEHbIIE Hayaja CIEAYIOLIEro: Ha BEIHMYUHY
paBHON NPUHATOM TOYHOCTH u3MepeHus, Ha 0,01. 3areM MOACUUTHIBAETCA YHUCIO BapUaHT
(ocobeii), COOTBETCTBYIOIIMX Ka)XJIOMY KIacCy, W 3amuchiBaeTcs B rpady tabmuusl (7;). Ilo
JAHHBIM BapHAILMOHHOTO PsiJia CTPOMUTCS BapHaIllMOHHAas KpuBas (puc. 13).

A JacToTa n
24 1

21 +

T2

ImiHa micTa (X)

i H 'I I. Il Il Il

Il Il 3 -
»

3, 3, 4, 50 56 62 68 7.4 80 B6 9.2
2 (5] 4

Puc.13. EEPH&LIHOHH&H KPHEAA H THCTOTpanviva H3MEHUMEOCTH ITHHEL JIMCTA ¥ JTHOTHRA eKOr 0




IIo maHHBIM BapualOHHOTO PsAla MOKHO OIPEIEIUTh KOJIMUYECTBECHHYIO XapaKTEPUCTUKY
U3y4aeMoro TpU3HAKa, WCIONb3ysl TaKUe CTATUCTUYCCKHE IIOKA3aTeld, KaK CpEeIHss
apudmeTHueckas, CTaHAAPTHOE OTKJIOHEHWE (WM CpedHee KBAJApaTUYECKOE OTKJIOHEHUE),
ommOKy cpeHelt apudmeTndeckoit, Kod3PUIUESHT BapHUaIlUH.

Brruncienue cpenaei apuMeTHYeCKON BETNIHNHEL

DTOT MoKa3aTeIb XapaKTepPU3yeT CpeiHee Pa3BUTHE MTPU3HAKA B H3Y9aeMOIl COBOKYITHOCTH
(momymsIMM) pPACTEHWH WM JKUBOTHBIX M oOo3Hauwaercss X . Cpenmuss apudmerHuecKas
NPECTaBIsIeT YaCTHOE OT JEJICHUs CyMMBbI 3HAUCHHH BCEX BapuUaHT Ha odliee WX 4ucio (n) u
BBIYHCIIACTCS 1O opMyIe:

)?:x1+x2+...+xi :ZX
n

n

CpenHiolo apu(pMETHUECKYI0 BBIPAXKAIOT B TE€X K€ €IWHUIAX, YTO U XapaKTepU3yeMbIi
npuszHak. OHa JaeT 00OOIIEHHYIO XapaKTEPUCTUKY HM3y4aeMOro IpH3HaKa, SBJLLICH KaK Obl
TOYKOW paBHOBECHUs, BOKPYr KOTOPOW KOJEONIOTCS BCce ero 3HaueHus. Ho cpemHss
apupMeTHUecKass HE JaeT IMpPEJICTAaBIEHUS O XapakTepe BapbUPOBaHUS (M3MEHYMBOCTH)
M3y4aeMoro npu3Haka. Bennunna cpennei apumMeTH4ecKoil 03Ha4aeT, YT0 0OCOOM ¢ TAKUM HIIH
OMM3KUM 3HAYEHUEM MPU3HAKA Yallle BCETO BCTPEUYAIOTCS B MOMYJISIIMH.

BrrancieHne BapruaHChl M CPEJIHETO KBAAPATUUSCKOTO OTKJIOHCHHUS

6OCHOBHBIMU TOKa3aTeNsIMHM, XapaKTEpPHU3YIOIIMMU CTENEHb BAapbUPOBAaHUS IpPU3HAKA,
SIBJISIIOTCS. BapuaHca (JUCTIEpCHsl) (2).0) U CpelHee KBaJpaTHUecKoe (CTaHAapTHOE) OTKIOHCHHE
—curma (

Bapuanca — yacTHOE OT AENEeHUsS CyMMBbI KBAJIpPaTOB OTKJIOHEHUW OTIAEIbHBIX 3HAYCHHM

S\ 2
BapuUaHT OT cpenHell apudpmeTnyecKon 2 x- %) Ha YHCJIO CTemeHed cBoOOAbI (Bcex
M3MEpPEeHHI 0€3 eIMHMIIBI) JAHHOTO BapHaIlMOHHOTO psija (n — 1), a

Cpennee KBaapaTUYeCKOe OTKIIOHEHHE XapaKTePU3yeT CTENEeHb pa3HO0Opa3us MpU3HaKa B
BBIOOpKE C OMpeeTeHHOM cpenHeit apudmerndeckoif. OHO TOKa3bIBAET, HACKOJIBKO B CPEIHEM
KaXK7asi BapHaHTa OTIMYAETCs OT cpelHel apu(pMeTHUeCKO BEIMYUHBI U TEM CaMbIM OTPakaeT
CTETEeHb U3MEHUYMBOCTH NPU3HAKA.

co cpenneit apudmernuyeckoil. CpemHee  KBaJpaTUYECKOE  HUCHONB3YIOT IS
XapaKTepUCTUKU HW3MEHYMBOCTH OJHOIO IMpH3HaKa.GBo3BeJeHHe OTKIOHEHHH B KBajpar
HEOOXOAMMO IMOTOMY, YTO ajredpanveckas cyMMa OTKJIOHEHHH OT CpenHel apupMeTHuecKou
BCerga paBHa Hymro. OOpaTHOe JAEHCTBHE — W3BJICUCHHME KBAJPATHOT'O KOPHS — HYKHO JUIs
MOJTyYEHUS TMHEWHOM BEJIMYMHBI, YTO MO3BOJISIET CPAaBHUBATH

Brraucnenune kosdduirenra sapuanuu

OTOT NOKa3aTeb BBIPaXKaeT U3MEHYMBOCTH IIPU3HAKOB B MPOLICHTAX M MCIIOJIB3YETCS IS
CpaBHEHMsI WM3MEHYHMBOCTH pa3HBIX NPU3HAKOB Yy o0co0eil onHOH BbIOOpKM (Hampumep, y



paCTeHI/Iﬁ OI[HOﬁ MomyJsnuu, copTa) WU UBMCHYMBOCTHU OJHOI'O U TOT'O KC IPU3HAKA B PA3HBIX
MOMYJISAUSIX OJHOTO BHJIA, pa3HbIX Topoi, copToB. Koaddwumuent Bapuanuu (V) wmm (C,)

v =2 1006

ompexaensercs no Gopmyie X

Benuuuna (3HaueHue) V orpaxkaer cTeneHb U3MEHYMBOCTU Npu3Haka. Tak, eciou V=15 %,
CTENeHb M3MEHYMBOCTH cuHTaercs cimabou, V'= 10 % - cpemneit u V= 15 % - cwibHOU. OH

MOKa3bIBAET, KaKylo JOJI0 G COCTaBiseT oT X , U BhIpakaercs B mpoleHTax. Kosdguuuenrt

Bapuallid JO/KEH BHIUUCIATHCS BMECTE C OCHOBHBIMH MOKa3aTelssMd X U G s
XapaKTePUCTUKHU TOMYJIALHH.

OrmpeneneHre OMUOKNA cpeaHeENr apruMETHYECKON

B mpaxTuueckoii paboTe XapaKTepUCTHKA T€HEPaTbHONH COBOKYITHOCTH MPOM3BOIUTCS I10
CIIy4yaifHOM BBIOOpKE, KOTOpas YacTO OKAa3bIBACTCS MAJIOYUCICHHOM, MMOATOMY HE MOXKET TOYHO
OTpakaThb BCE CBOWMCTBAa T'€HEPAIBLHOW COBOKYMHOCTH, YTO BEAET K BO3HHUKHOBEHHUIO
CTATUCTUYECKUX OIMMOOK (m). OHU MOKA3bIBAIOT CTENEHb COOTBETCTBUS MApaMETPOB BHIOOPKHU
napamMeTrpaM TreHepaibHON COBOKYMHOCTH. Yem MeHblle Hu(poBOe 3HAUYEHHE OUIMOKU, TeM
TOYHEE BBIYMCIEHHBIM MapameTp. BennumHa omMOKKM 3aBUCUT OT CTENEHU pa3HOOOpasus
NpU3HaKa U 0T o0beMa BHIOOPKH (ueM Oosblue pasHooOpasue, TeM OoJibllle M OmHNOKa U YeM
OoJypllie BapuaHT B BBIOOPKE, TEeM MeEHbIIE oOmuoOKa). OmuOKKM pa3HBIX TapaMeTpoB
OTIpeNIeNAI0TCS 10 (OopMyTIaMm:

o 4

-7 -9 =
rn'(_\/ﬁ;m; m;mv) \/%

o~ ) -+
Bce BerumcieHnbie mapaMeTpbl 3allUCBIBAIOTCA BMECTE CO CBOCHU OIITMOKOM: X EMY

+ vV +
; o —n?;; my) , UTO TIOKa3bIBa€T WX TOYHOCTH. [lociie BhMMCIEHUS JIOO0TO mapamerpa
X o Vv
bo=2 f = by =
m
ONpEAENsAETCS €ro JOCTOBEPHOCTH (): L5 m . v . Ecimm mapamerp
NpEBBIIAET CBOIO omMbKy B Tpu pasa u Gomee (& =3), 1o om mocToBepeH, T.c. mpaBHIBHO

OTpa)KaeT COOTBETCTBYIOIINH MTapaMeTp reHepaIbHOW COBOKYITHOCTH.

Hcnons3oBaHue CTaTUCTUYECKHUX METOJIOB B OHOJIOTUYECKUX HCCICIOBAHUAX IIO3BOJIACT C
onpeﬂeneHHoﬁ CTCIICHBIO BCPOATHOCTH CYAUTH O JOCTOBCPHOCTH IIOJIYYCHHBIX JaHHBIX H
BBIBOJOB.

3. Dkckypeus Ha Temy: «A3yuyeHne MoaupruKanuOHHOH U3MEHYHBOCTH
y AMKOPACTYIIMX U KYJbTYPHBIX BUI0OB PACTEHUII»

Heﬂb IKCKypcuu: 3HAKOMCTBO C SIBJICHHEM MO,HH(bPIKaHPIOHHOfI N3MECHYHUBOCTH, MECTOAaMU
€C U3YUYCHUS, 3AKOHOMCPHOCTSAMHU U 3HAYCHUCM.

Obopyoosanue: TeTpanb, pydKa, JTUHEHKA, MWUIMMETpOBas Oymara s TpaduKoB,
KaJbKYJISATOp, TepOapHas ceTka, reo00TaHnYecKas Mamnka.

Bsoonas 6eceoa. llpemonaBaTenb HCIOJNB3YeT MaTepuall MO MOIU(PUKATMOHHON
M3MEHYMBOCTH, UMEIOIIUICS B JIUTEPAType U MpeiaracMblii B JaHHOM METOJNYECKOM MOCOOUH.
CTyAeHTBI MOJIy4aroT 3aJaHusl Uil CAMOCTOSTENILHON pabOThl HAa pa3HBIX BHIAX PACTECHH, a



€CIM BO3MOXKHO, M Ha Pa3HbIX BUJAX >KMUBOTHBIX. DTO 3aBUCUT OT KOHKPETHBIX YCJIOBHH,
BPEMEHM H3Y4YEeHMs] NAaHHOW TEeMbl, a TakXKe OT DJPYIUIUHU INpPernojaBareis, TEOpeTUUECKON
MOATOTOBKU CTY/ICHTOB MJI IIKOJIbHUKOB.

3apanue 1. M3yunte MOAM(PUKALMOHHYIO U3MEHUYUBOCTh y KYJIbTYPHOW U AMKOPACTYLICH
3EMJITHUKHU.

MeToardyecKkre YKa3aHus K BBRIOJIHCHUIO 3aIaHNS U O6D36OTKI/I PE3YIBTATOB

1. B da3y uBereHus mpoBeIUTE MOJCYETHI M M3MEPEHUS CICAYIONINX KOJMYECTBEHHBIX
MPU3HAKOB, XapaKTEPU3YIOIIUX FEHEPATUBHYIO CPEepPy JIECHOU U KYIbTYPHON 3eMIISTHUKU:

a) BBICOTY IIBETOHOCA;

0) KOJIMYECTBO TEHEPATUBHBIX 00pa30BaHMI HA OJHOM pacTeHUU (OyTOHOB, IIBETOB);
B) KOJIMYECTBO JICTIECTKOB B OJTHOM, JKEJIAaTEIhHO [IEHTPATHLHOM IIBETKE;

') IJUHY CPEHErO JIENECTKA;

1) IIUPUHY CPEAHETO JIENIECTKA.

LJIMHacpe HEr ienecTK:
LINPUHAC PEJHEr BIENECTK

e) BBIYUCIIUTHh UHACKC =

[Ipoananu3upyiite mo 100 [BETOHOCOB Yy 3€MIISTHUKH, pACTylle B JieCy M Ha
arpoOMOCTaHLINY.

2. Boiuucnute ciieyronue CTaTUCTUYECKUE TOKa3aTeNld M0 KaXX0My IPU3HAKY: CpeaHee

3HAYCHHUE TMpU3HAKA ()_( ); ommOKy cpeaHei apudMeTHuecKkon (m); CpeaHee KBaJIpaTHIECKOE
OTKJIOHEHHE (0); KoapdunmenT Bapuaruu (V), KoaQPUIMEHT T0CTOBEPHOCTH (7).

Hcnonb3ys nmosydeHHbIE JJaHHbBIE, TOCTPONTE TUCTOrpaMMbl M BapualllOHHbIE KpHUBbIE. B
OJTHOW CHCTEME KOOpAMHAT M300pa3uTe TUCTOrpaMMbl M KPUBBIE PACIpPEACICHUS MO OAHOMY
npuszHaky. Hampumep: moctpoiiTe oaHy BapHallMOHHYIO KPUBYIO IO BBICOTE IIBETOHOCA JIECHOM
3eMJISHUKH, JPYTyH0 — KyJlabTypHOW. CpaBHUTE Npezesbl U3MEHUMBOCTH (HOPMY pEakLiH) IO
U3y4EHHBIM NIPU3HAKAM Y pa3HbIX (OPM 3eMIISTHUKH.

3. CocrtaBbTe CBOAHYIO Tabymiy (Tabds. 10), mpoaHamu3upyHTe MOJTYYCHHBIE PE3YyIbTATHI,
cIelanuTe BBIBOMEL.

Taomnuua 10.

N3MeHYNBOCTh KOJUYECTBEHHBIX IPU3HAKOBY JIECHON U KYJIbTYPHOU 3€MJISIHUKH

N3ydaembie | n ’ 3eMJISIHMKA JIECHAs n ’ 3eMJISIHUKA KYJbTypHast t
PRI | X+m|o |V | X+m|s |V




4. Cobepure u opopmure repbapuii. Ha ogHOM repbapHOM JTMCTE MPEACTABBTE 110 OAHOMY
paCTEHUIO TUKOPACTYILEH U KYJIbTYPHON 3€MIISTHUKHU.

5. Ha s3axmrouuTenpbHOM KOH(EpEHIIMM TI0 WTOTaM TOJIEBOM MPAKTHKUA CTYIEHTHI
BBICTYNAIOT C JOKJIAJaMH, B KOTOPBIX YICISIOT BHUMAHUE HE TOJBKO aHAIU3Y COOCTBEHHBIX
JAHHBIX W BBIBOJAM, HO M COOOIIAOT MH(pOPMAIMIO 00 OCOOCHHOCTSIX HM3y4aeMbIX BHJIOB, UX
MPOUCXOXKICHUE, TOJHUIIONIN3AlNN, BHUIOBOM W COPTOBOM pPa3HOOOpa3WH, WU3MEHYHMBOCTHU
KOJIMYECTBEHHBIX MPU3HAKOB.

3amanune 2. VM3yunte BIMSAHHE pPa3HBIX OSKOJOTHYECKHX (DaKTOPOB HA pa3BUTHE
KOJIMYECTBEHHBIX MPU3HAKOB OJyBaHUMKA JICKAPCTBEHHOTO (WM JPYTUX BHUJIOB OJyBaHUUKA,
HIMPOKO PACHPOCTPAHEHHBIX B JAHHON MECTHOCTH).

1. BeiGepuTe OCBEIIEHHBIN U 3aTEHEHHBIH Yy4acTKH, Ha KakaoM u3yuute 1o 100 pacteHwuid.

2. [IpoBenuTe cpaBHUTENBHOE U3YUEHHUE N3MEHYMBOCTH CIICTYIOIINUX PU3HAKOB:

a) BBICOTA IIBETOHOCA;

0) TraMeTp IBETKa;

B) KOJINYECTBO PO3ETOUHBIX JTUCTHEB;

T') IJTUHA CPEJTHETO JINCTA;

1) IIUPUHA CPEAHETO JINCTA;

[IIMHaCpe JHEramcTa
LUMPUHECPE[EHT AINCTE

€) BBIUMCIIUTE UHACKC =
) KOJTMYECTBO PACCEUCHUIA HA CPETHEM JIUCTE.

3. JlaHHBIC U3MEPEHUN U MOJICYETOB Pa3HBIX MPHU3HAKOB 00pabOTalTe CTATUCTHYECKH, IO
IUTaHY, IPEAJIOKEHHOMY B 3aJlaHuH 1.

4. Tlo pe3ynpraTaM CTaTUCTHYECKOH OOpaOOTKM JaHHBIX cocTraBbre Tabm. 11,
MPOAHATM3UPYUTE UX U CIICJIANTE BHIBOBI.

Taomuma 11.

Bausane YCJ'IOBI/Iﬁ Ha UBMCHYMBOCTH KOJIMUYCCTBCHHBIX ITPU3HAKOB
OQyBaH4YHMKa JICKAPCTBCHHOT'O

H3yugaemble | n ‘ OcBel1eHHbIN y4acTOK n ‘ 3aTeHEHHBIN y4acTOK t

TpHSHAKH | Xxtm|oc |V | X+m|o v




5. Odopmure repbapuii. Ha omHOM repOapHOM JIMCTE MPEACTABBTE 110 OJHOMY TUITUYHOMY
pPacTEeHUIO C OCBEUICHHOTO W 3aTEHEHHOro MecTtooOuTaHus. Ha 3akmountenbHON KOH(pEpEeHITUH
110 pe3yJibTaTaM HpOBGI[GHHOfI pa6OTBI CTYACHTHI BBICTYIIAKOT C JOKJIalaMH.

OpnyBaHYUK SBIISETCS YIOOHBIM OOBEKTOM M3YUCHHs, TaK KaK OH MPOHM3PACTAET B CAMBIX
pa3HbIX MecTax OOUTaHUS U B IOCTATOYHOM KOJHUYECTBE (CKJIOH ropbl M MOWMEHHBIH JIyT, BIIOJIb
JIOpOT, BJIAXKHBIX M 3aCyLUJIMBBIX MECTaX, 3arpsi3HEHHBIX M OTHOCHUTENBHO YHCTBIX M T. II.).
[TonGupast Ayig U3ydeHus MOMYNSIHUU, OOUTAIOUINEe B KOHTPACTHBIX MECTaX OOMTaHHWsS, MOXKHO
MOJIYYUTh MHTEPECHBIE JAHHBIE MO WM3MEHYUBOCTH, MPEACTABISAIONIME KAaK HAYyYHbIH, TaKk U
npakTU4eckuil uHrepec. s M3ydeHuss MOXKHO OpaTh Takue MPHU3HAKU, KaK OKpacKa I[BETKa,
W3MEHEHUsI B CTPOCHHUM PA3HBIX YaCTEW IBETKA, YHUCIO CeMSH (HOPMaJIbHBIX U aHOMAJIbHBIX),
dbopma nrcra, BpeMs BETEHUS U Ipyrue 0COOEHHOCTH 3TOTO PACTEHHUS.

[Ipu BBITIOJTHEHUH CaMOCTOSTEBHBIX 3a/IaHUI 110 JTAHHOW TeMe HEOOX0IMMO TTIOMHHUTh, YTO
B U3MEHYMBOCTU JIOOOTO KOJMYECTBEHHOIO MpH3HAKa OONBIIOE 3HAUYEHHUE MOXKET HMETh
TE€HOTHII, YTO OTPAXKEHO B CIEAYIOIIeH Gopmye:

IT’EHOTHIIL » OEHOTHII [Ipenensr MoarQUKAITMOHHON
W3MEHYHUBOCTH MIPU3HAKOB

KOHTPOJIMPYIOTCSI TEHOTUIIOM. DTOT

KOHTPOJIb MOXET OBITh KECTKHM,

CPEJIA TOrJa MPU3HAK BapbUPYET B Y3KUX

npejaesax, WIM MEHee IKECTKHM,

IUTACTHYHBIM, 4YTO OO0ecleYrBaeT IIMPOKOE BapbHPOBAHME NPU3HAKA, a CIEIOBATENIbHO, U

HIMPOKYIO TPUCIOCOOUTEIBHYIO PEaKIUI0 OpraHu3Ma K MOCTOSIHHO MEHSIOIIMMCS YCJIOBUSIM
CpEJIBbL.

Posb reHoTHIIA B U3MEHYMBOCTH MPH3HAKA MOXKHO OLEHUTH MO K03 (duUImeHTy Bapruanuu
(V), Gosplliee WM MEHBIEE 3HAYEHHE KOTOPOro OyAeT CBHUIETEIhCTBOBATH O IIMPOKOW WIH
y3KOH HOpME peakliy TeHOTUNA B OMPEIeICHUH JaHHOTO MTPU3HAKA.

CpenoBbie (akTOpsl MOTYT BIHMATH HAa YPOBEHb AKTUBHOCTH T'€HOB, HEKOTOpPbIE M3 HUX
MOTYT IEPEXOIUTh B HEAKTHBHOE COCTOSTHHE, IPYTHe, HA000pOT, B aKTHBHOE, YTO MOXKET OBITh
IPUYMHOM MX PA3IUYHOTO MpPOSIBICHUSA (IIEHETPAHTHOCTH) W CTENEHHM pa3BUTHS IPU3HAKA
(3KCTIPECCUBHOCTH).

[IpyunHO#l  WM3MEHUYMBOCTM  NpPU3HAKA  MOXET  SIBISTBCA  CTaausg  OHTOIeHe3a
(oHTOreHeTHUYEeCKass W3MEHYMBOCTH), HANpPUMeEpP, Pa3HbI BO3pPACT PACTEHHMM, UX OTAEIbHBIX
no0OeroB M OpraHoB. Beiienuth ee 1070 B 0OIIEH M3MEHUMBOCTH MpPH3HAKA, 3HAYUT YBUMACTD,
KaK pa3BepThIBaeTCA 3a/laHHasi TEHOTUIIOM ITPOrpaMMa pa3BUTHS OpraHU3Ma.

4. 3agaHus 1JI CAMOCTOSITEJILHOM PadoThI

3amanue 1. Ha wmarepmane craHgapTHOro copta s01oHH (JH000TO  JAPYroro,
BBIPALIMBAEMOTr0 Ha arpoOMOCTaHIMM) TNPOBEANUTE OLEHKY KOHCTAaHT BAapHALMOHHBIX PS/IOB
U3MEHYMBOCTHU CJIEAYIOUINX MPU3HAKOB: KYCTUCTOCTh, BHICOTA PACTCHHUSI B ONpEACICHHON (ase
BETETALMOHHOTO IEpUoJa, pa3Mepsl LBETKa, JHUCThEB M T. A. B mpoTokone u3MepeHuit
3aukcupyiiTe HOMEp pAacTeHMs W 3HA4YCHHsS NPU3HAKOB Yy JToro pacteHus. CpaBHUTE
K03((UIMEHTH U3MEHYMBOCTH OIPENCIICHHBIX MPU3HAKOB M OLEHHUTE, KaKoW M3 HHUX Oosee
KECTKO, a Kakoi OoJiee IMJIACTUYHO OINpEAesieTCs TeHOTUIIOM. B KakoM KOppensTHBHOM
OTHOUICHUH HAXOJSTCS 3TH MPU3HAKU HA PA3HBIX DMANAx oHmozene3a?



3ananue 2. [IpoBeanTe aHaIOrMYHYIO PabOTy C UCHOJIB30BAHUEM JIAHHBIX JPYroro copra
a0nonu. CpaBHuTe KO3(D(PUIMEHTH BapualuU YKa3aHHBIX NPU3HAKOB Y pAa3HBIX COPTOB.
HpOHBHHeTCH JI1 BJIUAHUC MYTAllUK B TCHCTUYCCKOM KOHTPOJIC padMaxa HU3MCHYHUBOCTH
MU3MEPSAEMBIX MPU3HAKOB?

3amanne 3. CpaBHUTE 3HAYEHUSI CPEIHUX apU(PMETHUECKUX OIMPEICIICHHBIX MPU3HAKOB Y
Pa3HbIX COPTOB. B uem BHI BUUTC IMPOABJIICHHUC T€HETUYECKONM KOMIIOHCHTHI B OIpCACIICHUN
BapraleIbHOCTH MPU3HAKOB POCTA PACTEHUH, pa3MEpPOB IIBETKA U JTUCTA?

3amanue 4. SlumeHb, B OTIWYHE OT PXKU, CTPOTUN CaMOONbUIUTENb. JI1000# copT sTaMeHst
NpPEICTaBIsieT COOOW COBOKYITHOCTh TOMO3WUTOTHBIX YHCTHIX JIMHHHA. Y copTa «Bunep»
MIPOAHAIN3UPYUTE BapUALMOHHBIE PSIIbI K3MEHUMBOCTU TEX K€ PAa3MEPHBIX NPU3HAKOB, YTO U B
OpeIbIAYIINX 3aJaHUsAX, U OICHHUTE KO3(PPUIMEHTH Bapualu 3TUX Npu3HakoB. CpaBHUTE
KOA(p(GUIMEHThl BapHallMM H3Y4YaeMbIX MPU3HAKOB MEXIy COOOH, OIpeneiuTe pa3iuuus B
KECTKOCTH F€HOTUIIMYECKOI'0 KOHTPOJIS PU3HAKOB. BBISICHUTE XapaKkTep paclpeneaeH s 4acToT
BCTPEYAaEMOCTH PA3MYHBIX BapHallUd MO KaXIOMY IMpPU3HAKY TpaHUuecKuM CIOCOOOM.
Brrusniensercs in npu 3TOM TOT (DAaKT, 4YTO COPT COCTOUT U3 COBOKYITHOCTH PA3TUYHBIX JIUHUI? B
YeM JO0JDKHO BBIpaXKaThCsl, HA Balll B3I, 3TO pacuwieHEHUe copra’?

3amanue S.Ilo aHamormm ¢ pOXKbIO CpPaBHUTE IapaMETPbl HM3MEHUYMBOCTU MEXAY
OOBIYHBIMU (hOpMaMHM M KapJUKOBBIMH MYyTaHTaMM sUMEHs. BbIABUTE BIUSHHE OTAEIbHBIX
MyTallUi Ha pa3MaxX BapbUPOBAaHUsS KOJMYECTBEHHBIX IIPU3HAKOB IIPU CPAaBHUTEIBHO
OJHOPOJHBIX YCIIOBUAX BBIPALIUBAHUA.

3amanue 6. Y mecTupsaHOro sYMeHs (MU Y PoKH, MIICHUIIB) B ha3e TOJTHOTO CO3PEBAHMS
KOJIOCAa HM3MEphTe JIUHY OCTE€H Yy BCEX KOJOCKOB OT 4-ro 10 8-ro sipyca BKJIIOYHUTEIBHO.
VYuuTtbiBas KIOHAJIBHOE MPOUCXOKIECHUE Ka)XIOr0 KOJOCKAa W COOTBETCTBYIOIIEH OCTH, KaKOM
(TEeHOTUNUYECKOW, MapATUIUYECKON, MOAM(PHUKAIMOH-HOW, OHTOTCHETUYECKOW) MOXKET OBITh
Ha3BaHa HaOI0MaeMasi U3MEHYUBOCThL? BONBIIMM MU MaJIeHBKUM JOJKEH ObITh KO3 hHUIIUESHT
Bapranuu? KakoB oH? Belumciure cpegHuili pasmep ocTu y JaHHOro pactreHus. IIposenute
M3MEPEHUsI U BBIYUCIUTE cpelHuil pasmep octerd y 20-30 pacTeHHI OJHOTO M TOTO K€ COpTa.
Hcnonb3yss cpeaHue 3HAYCHUS NS KaXKIOTO PACTEHHS, COCTAaBbTE BAPUAIIMOHHBIN DS U
onpeeNuTe MapaMeTpbl M3MEHUYMBOCTH ATOrO MPHU3HAKAa [Js Tpymmbl pacTeHuil. Yem BbI
00BsICHUTE pa3nuiust Ko3(pPUIMEHTOB BapHalMd TPH KIOHAJIBHOH U BHYTPHUCOPTOBOU
U3MEHYUBOCTH?

3ajanue 7. YBenuueHue IUIOUAHOCTH B XpOMOCOMHOM HabOpe TOro WJIM APYroro BUIA -
BaXHEHIIMH (pakTop m3MeHeHus reHoTuna. C UCHOJIb30BAHWEM IPUBEIACHHBIX BBIIIE KOHCTAHT
BapHAIlIOHHOTO psifa CPaBHUTE NPOSBICHUE pPAa3IMYHBIX KOJWYECTBEHHBIX MPHU3HAKOB Y
JTUTIJIOUIHOM W TETPAIUIOUIHON pku (MIIEeHULbI). [ OIEHKM MPaKTUYECKOTO 3HAYCHHS TEX
HUJIM HWHBIX MOJHIUVIOUAOB MPOBCAUTC COOTBCTCTBYIOIIUC CPABHCHUA Yy IMOJUINIOUMAOB pPa3HOIro
npoucxoxaeHus. CpaBHUTE 3HaueHUA KOd(DPUIIMEHTOB BapHallMM H3y4aeMbIX MPU3HAKOB Y
JTUIUIOUTHON M TOJMIUIOWAHON (opM, y pa3NuYHBIX IO MPOMCXOXKIECHHUIO TOJUILUIOHIOB.
OObsicHuTe HaAOJNIOAaEMbIe 3aKOHOMEPHOCTH M JIaliTe PEKOMEHAAIMH I JaJIbHEHIIeH
CEJICKIIMOHHOM pabOTHI.

3ananue 8. O1eHUTEe HEKOTOPHIE KOJIMUYECTBEHHBIE IPU3HAKY HAa MaTepuaje reHeTHYECKON
KOJUIEKIIUM TOpoXa: pa3MepHble NMPHU3HAKU JIMCTA, BHICOTA CTEOJIA, YMUCIO JMCTOBBIX Ma3yX,
I[BETKOB, yCOB, MX pa3Mmepbl U 1p. ComnocTaBbTe NapaMeTpbl BapbUpPOBAaHUS yKa3aHHBIX
IPU3HAKOB C IlapaMeTpaMHM BapbUPOBAaHUS pa3MEpPHBIX IMPHU3HAKOB I[BETKA K MOMEHTY €ro
MOJTHOTO CO3PEBaHUS: BBICOTA TNBUIBHUKOB, BBICOTa CTOJIOMKA, OTHOLICHHE MAaKCHMAaJIbHOM
JUIMHBl K MaKCUMAaJIbHOW BBICOTE KpbUIa Mapyca U JOJOYKH (0OpaTHTe BHHUMAaHUE Ha CTPOTYIO



CUMMETPHIO MX PACIIOJIOKEHHSI M COOTBETCTBEHHO 3€pKalIbHOE 1Moaooue pazmepoB). CpaBHHTE
KOA(p(UIIMEHThl BapHallMM H3y4yaeMbIX NPHU3HAKOB M OOpaThTe BHHMAaHHWE HA CPAaBHUTEIHHO
HU3KYI0 M3MEHYMBOCTH Pa3MEpHBIX MPU3HAKOB I'€HEPATUBHBIX OpraHoB. OOCyauTe B OTYeTe
MPUYMHY Pa3Iu4duil B U3BMEHUNBOCTH PA3IMYHBIX IPU3HAKOB.

3amanne 9. Ha maTepuaiie kakoro-nmbdo copra camoBoit 3emisinuku (Fragoria grandiflora) B
BEPXHEM sIpyC€ JIMCTbEB H3MEPhTE [JIMHY LEHTPAJIbHOTO, JIEBOTO, IMPABOrO JHUCTOYKOB U
MPOCUYUTANTE KOJIWYECTBO 3yOUMKOB Ha KaXIOM U3 HuX. OneHUTe mapamerpbl H3MEHYHBOCTU
u3yyaembIx npu3HakoB. Kakoii mnpusHak Haubosee u3MeHUuB? OIGHUTE KOPPESATUBHBIC
OTHONICHHS B U3MEHYMBOCTH OJHOTO MPHU3HAKA MO JIPYroMy: JUIMHA JIMCTOYKA, YUCIIO 3yOUHKOB,
JUTMHA [IEHTPATBLHOTO JTUCTOYKA, ITTHHA OOKOBOTO JIUCTOYKA (AHAJIOTUYHO U TI0 YUCITY 3yOUHKOB).
Pa3mepHbie npu3HaKK JIMCTAa U YHUCIO 3yOUMKOB OMPEENIUTE Ha PAa3IMYHBIX ATalax BereTaluu
pacTeHuy - B paHHUM BECEHHUM MEPHUOJ U B TOT MOMEHT, KOIla Pa3BUTHE JUCTOBOU IJIACTUHKHU
MOJIHOCTBIO 3aBepiimiock. llpu 3TOM oOOHapyXaTcsi MHTEpPECHbIE H3MEHEHHUS KOpPpEssluu
M3y4aeMbIX TPU3HAKOB W BBIWICHITCS KOMIIOHEHTHI OHTOTE€HETHYECKOM W3MEHUYHUBOCTH.
OObsicHUTE KapTUHY U3MEHYMBOCTU U KOPPENIATUBHBIX OTHOLICHHH.

3amanme 10. [Ipennoxkure 3amaHue IO aHAIM3Y MOJU(PUKAIMOHHOW HW3MEHYMBOCTH
Pa3JIMYHBIX KYJIBTYPHBIX pACTEHUH, KOTOPOE BaM Ka)XETCA HWHTEPECHBIM IIPU HU3Y4ECHUU
3aKOHOMEPHOCTEW T€HETUKH M TEOPUU ABOJIONMHU B CpeaHEed miKoJjie. MOXHO HMCIOJIb30BaTh
Jr00ble KYJIbTYpHBIE pacTeHHs (3€pHOBBIC, OBOIIHBIC, KOPMOBBIE, IJIOJOBBIE U Jp.) U JIHOObIE
yIOOHBIE 17151 U3MEPEHUSI TPU3HAKH.
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