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Jloporuve y4acTHHKHY,

® B otoM TecTe BaM Npe0CTaBISIOTCA 3 CleYIOLIMX 3a1aHUS:
3ananmue |: Co3nanue GpuioreHeTHYECKUX JpPeB MIECTH BUIOB PACTEHHIl ¢ HCTIO/IH30BAHHEM
Metoaa napcumonnn («oepeskauBoct»). (25 6amios) 45 MUHYT
3ananme |l: Co3nanue ¢puioreHeTHYECKHX JpeB HIECTH BUIOB HACEKOMBIX € HCTIOJIb30BAHHEM
metona UPGMA. (18 6anio) 40 MuHyT

3ananue |ll: KojBosmonust MexkIy pacTeHHsIMH H HaceKOMbIMH (7 6aJUTOB). 5 MUHYT

® BnuchiBaiite Bamm pesynsratl M oTBethl B JImer OtBeroB. OTBeThbl, BIHCAHHbIE B TEKCT

3aJaHHS C BOIIPOCAMH, PACCMATPHUBATBLCS He OyIyT.

® Tloxanyiicra, ybeaurech, YTo Bbl MOTYYWIM BCE HEOOXOAMMBIE MaTepHaibl ISl BHITIOJTHEHMS

KaXI0ro 3aJaHus. HpI/I OTCYTCTBUN KaKoro-ambo us MEPCUNCJ/ICHHBIX MNPEAMETOB TNOAHUMMUTE,

MOXKAJYHCTa, PYKY.
® Tlpekparute naBarh OTBETHI M OTIOKMTE Balll KApaHIall HeMeIJIeHHO MOc/ie 3aKIOUHTEBHOMO

3BoHKa. HabGmonarens cobeper bnanku 3ananuii n JIuct oTBeToB.

VY mauu Bam!!
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CUCTEMATHKA PACTEHUI Y )KUBOTHBIX

ITOT NPAKTHYECKUH TECT COCTOUT U3 3 3aaHUH.

3AJIAHHUE |I. (25 6aasioB) Co3nanue pusioreHeTHYECKHX APeB 1IECTH BUI0B
pacTeHHi ¢ HCMOJb30BAHHEM MeToIa MapCuMOHuH (MeToaa

«Gepe;KTNBOCTH)

10 3aJaHHE COCTOUT U3 4 yacreii.

TakcoHbl pacTeHuii (BUIbI)

A,B,C,D,EuF.

PacTuTenbHbIe MaTepHAJIBI
Kaxnp1it Habop COCTOUT U3 CIEAYIOMUX MaTepUANIOB!
1) [{BeTKH 1mIeCTH BUIOB, 3aKOHCEepBHpoBaHHbIe B 70% -HOM sTanose (I[Betku A-F).
2) ITmoe trecty BUIOB, 3akoHCcepBUupoBaHHbie B 70% -HoM stanose ([Tnoasr A-F).
3) Illects BBICYIICHHBIX 00pa3ioB Ha ctaauu nBereHus (LBetymme sx3emiutspsr A-F).
4) IllecTh BBICYIICHHBIX 00pa31oOB Ha cTanuu iogonomenus ([Tnomxonocsume
sK3eMIUIIpHI A-F).
5) Tpu npenapara MbUIBIBI TSI MUKPOCKOTHH (KaXKIIbIH pernapaT COIEPIKUT MbLUTBITY

JBYX BHJIOB pactenuii. [Ipenaparsr o603HaueHs A-B, C-D u E-F)
IIpubopsr:

Crepeomukpockon(X20), mukpockon(x400), ne3Bue, MHUHIET, MPENapoBaIbHBIC HIJIbI

(2 mrt.), wamkwu [etpu (2), muneiika 20 Cm.
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Yacrs |-1. (9 6amnoB) Ucnoan3ys Matepuabl 1 MeToabl u3 Tadauusl 1, paccmorpure
10 caeaywomux NpU3HAKOB. 3anMIIHTE COCTOSTHHE KAKI0r0 MPU3HAKA B
Martpuny Jdanabix 1. CocTosiHAe KaKI0T0 MPH3HAKA JT0/LKHO OBITH 3aIIHCAHO
npu momomu coorBercTByomeii mupper (0, 1 mam 2) Ha ocHoBaHHH
cienyromux onucanuii. Ha Pucynke 1 mnpeacraBieHa mncnojb3zyemMast

TEPMHUHOJIOTUA.
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Tabauua 1. Onucanne npusHakoB pactenuii (Cm. Pucynok 1 s wiroctpaimu npusHakos 1, 2,

4,7, 8,9u 10).
No [lpusnak OnurcaHue npu3Haka Marepuan Metoasbi
1. Jlemectku 0: CnaifHonernecTHbIe LlBeTkM HeBoopyxen-
IIBETKOB . HBIN TJ1a3
1. pa3znmenbHOJETIECTHBIC
2.  Couperue 0: [IuTOK MM 30HTUK OO6pas3iipl Ha HeBoopyxeHn-
1 Kuers CTaJIMu LIBETCHUS HBIH a3
2. [lazymHoe wiun
BEpXYLIEYHOE
3. UYepenok muoma 0O: Jlnunuee 1cm Ob6pas3iibl Ha HeBoopyxen-
1. Kopoue 1cm cTaluu HBIH a3
TUIOTOHOIIIEHUSI
4. Tlonoxenue 0: BepxHee L{BeTku Pa3spes
3aBs3U ) Je3BHUEM
1. nonyHmxHee
CreproMHKpo
2. HWKHEe ckor (x20)
5. JKusneHnas 0: Kycrapuuk (OrBer y:ke 1an B (OTBeT yike
dopma 1. Jlepeso Ta6auue) JaH B
Tabauire)
6. Tpuxomsl Ha 0: Tomnwie Ob6pas3iibl Ha HeBoopyxen-
MOBEPXHOCTH ) CTauu HBIH r1a3
1: CunpHo omnylueHHbIe
miona TUI0JIOHOIIEHUS
7. ®opmawu 0: [unuHnpuueckas uau [Tnonet v o6pazisl  HeBoopyskeH-
pasmep KpyrJiasi ¢ BBIEeMKO# Ha Ha CTaJuu HBIH a3
CO3pEeBUINX Bepxylke (auamerp.<1CM)  MI0A0HOLICHHUS
IJI00B 1: Kpyrnas ¢ 3aocTpeHHOMI
BepXyLKoii (quamerp < 1
cm)
2. OKpyrao-3iunTU4ecKuii ¢
3a0CTPEHHOMN BEPXYIIKOH
(nmametp.> 1 cm)
8. Twum mona 0:  sA6noxo uam kopobouka [Tnone! *Pazpe3
Kocrsnka JIe3BHEM
HeoopyxeHn-
HBIH IJ1a3
**  [IplnbUEBBIC 0: Terpansl [Tpenapatsl Mukpockorn
9. 3epHa: MBLTBLBI (x400)
MOHAbI
10. Kpaii nucrooit  0:  LlenbHbiit naum BonHucThiii  OOpasipl Ha Hesoopyxen-
MJIACTUHKH CTauu HBIH r1a3
B3pOCJIOro 1: Tlunbuarsiii uiam 3yOuateiii  WIOAOHOMICHHA
JmcTa

*Ecnm sHI0Kap TBEPABIA, OCTOPOXKHO yIAJIHTE 3K30KapI M ME30KapIl JUIs

UJCHTH(DHUKAIINY TUTIA TUTO/A.
** Haiinute MbUTBIIEBBIE 3€pHA, OOBEIEHHBIE KPACHBIM KPY>KKOM JIJIs1 K&KI0TO BUIA B

KaXXZIOM IIperapare
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Ty

CnanHonenecTHbIR PasgensHonenecTHLIA
¥ % QO
LLuToK 30HTUK Kuctb MasyLwHbIiA BepxyLueyHbli
BepxHasa MonyHWKHASA HuxHAg
LinnuHapudeckaa Kpyrnaa/3aocTpeHHasa
BEpXyLUKa
Kpyrnasa/BeleMKa Ha BepxyLUKe Okpyrno- 3aocTpeHHaa

annunTudeckaa/  BepxyLlka

Pucynok 1. Unmroctpanus npusnakos 1, 2, 4, 7, 8, 9 u 10.
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8. Mesokapn 3Ok3okapn
SHAoKapn
—— -'-.,.a" Ce M H

<>

Kopobouka KocTaHka
9. i i
MoHaga TeTpaga
10. )
LlenbHbliA BONMHUCTLINA MnbyaTbif 3ybuyaThbli

Pucynok 1. (mpogosmkeHwue)
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Q1. (9 6amtoB) 3amonHuTe MycThie KJIeTKH Marpuipl JlaHHBIX 1 B BameM JIMCTE OTBETOB.
Bama Marpuna coctout w3 6 X 10 kimetok. XapakTepuUCTHKH TakcoHa F u

MpU3HaKa 5 y’e BHECEHBI B KauecTBe 00pa3Iia B TaOJIHILY.

ITpuznax
Takcon 1 2 3 4 5 6 7 8 9 10
A 1
B 1
C 0
D 0
E 1
F 0 0 0 0 0 0 0 0 0 0

Yacrs 1-2. (4 6a1a) CBepsisich ¢ 3anotHeHHo MaTpuieii 1aHHbIX 1, KaiiTe 0TBET Ha

cJleIyIoue BOIpocChI.

Q2.1 (1 6amm) OtmerbTe (\/) Kakhe W3 TPU3HAKOB SIBIISTIOTCS (PHIIOTEHETUYECKH

MH()OPMATHBHBIMH.

Q2.2. (1 6amt) OrtmerbTe (\/) Kakhue W3 TPU3HAKOB SIBIISIOTCS MOIMMOP(HBIMA

(nmeroT GoJiee IBYX COCTOSTHHIA).

Q2.3.(2 6amtoB = 1 x 2) Ucnons3yiite ciemyromue GOPMYIIbI IS pacyeTa KOJIHIecTBa
(bUIOTeHETHUESCKHX JIPEB JUTS JaHHBIX BaM YHCIIa TAKCOHOB (N).

Upcio BO3MOKHBIX HEYKOPEHEHHBIX peB = (2n-5)!/2"3(n-3)!

Upcino BO3MOKHBIX YKOPEHEHHBIX Jpes = (2n-3)!/2%(n-2)!
3nak «!» B ATOM (hopmyre o6o3HaUAET PaKTOpHA.

KaxoBo K01MuecTBO YKOPEHEHHBIX U HEYKOPEHEHHBIX JIPEB B 3TOM CiIydae?

Download from http://bioolimp.narod.ru 8
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Yacre |-3. (8 0amnoB) Kiagucrudeckumii aHAaIU3 MOXKeT OBbITh HCHOJIb30BAaH IS
co31aHusi (PHIOTeHETHYECKOro apeBa 3Toil rpynmbl BHaoB. Jlomyckaeres,
YTO NPUMHTHBHOE COCTOSIHHE J/IAHHOTO TNpu3HaKa (miesnomMopdus)
SIBJISIETCH TAKHM JKe, KAK COCTOSIHHE, HaliIeHHOe B OTAeJbHOIl rpymme F.
ITosToMy cocTosinme mpu3Haka O siBJisieTcsl MPUMHTHBHBIM COCTOSTHHEM [IJISI
BCeX MAaHHBIX NpH3HaKoB. IIpHHATO cYMTATH, 4YTO KakKI0e H3IMEHEHHE
COCTOSIHHSI 7TOr0 TPHMHTHBHOIO TIPHU3HAKA SIBJSIETCS TPOH3BOXHBIM
NPH3HAKA, H NPEICTABISAET c000ii IBOMIOIUOHHOE cOObITHE (amomMopduio).
Cocrosinusi npu3HakoB 1 u 2 0003HAYAIOT NMPOM3BOJHOE COCTOSTHHE YTHX
NpU3HAKOB. B hToM aHa/n3e Bce MPU3HAKH ABJISIOTCS PABHOB3BEIIEHHBIMH.
IMocTpoeHne [peBa NPOBOAMIOCH B MOMIATOBOM pekuMe (IO 3Tamam).
PazmecTHTe HOMEpa COOTBETCTBYWINHX NMPU3HAKOB U 0003HAYEHUsI YJICHOB

rpyI Ha JpeBe HA Ka:KA0M dTamne (mare).

Q3.1.(1 6amn) Mcxoaroe apeBo 1 MOXKET OBITH CO3JIaHO, €CITH MBI OTJCITAM €HHYIO
noarpymmy (A, B, C, D, E) ot otnenshoii rpymims (F), ucmons3ys 1Ba mpu3HaKa, 1mo
KOTOPBIM BCE WIEHBI €IMHON MOATPYIIIBI (AMEIOT OOIIUE TPOM3BOIHBIE TIPH3HAKH)
OTJIMYAIOTCS OT Ipymibl F.

Wnentudunupyiite 5TH 18a npusHaka (a u b), mokazanusle Ha apeBe 1 v BIumuTe
UX HOMepa B JIUCT 0TBeTOB. [Ipru3HaK g0JKeH ObITh yKa3aH B CKOOKaxX, €CJIM OH

SABIIACTCSA HOJ'II/IMOp(bHBIM.

F A,B,C,D.E

Hpeso 1
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Q3.2. (2 6amna) I[losranHbIl METOJ CO3/IaHUSI OKOHYATEIHLHOrO (KOHEYHOIO) JIpeBa U3
TOTO  HCXOIHOTO  JpeBa  MOXXHO  MPOWUIIOCTPUPOBATH HA  MPHHIIATE
MPUHAJUIC)KHOCTA K TpyIIe. AHAIA3 TPOW3BOIUTCS IIyTEM BBIJIEICHUS MEHBIICH
rpynnbsl U3 OoJblleld TPpyHnmbl Ha OCHOBE JAPYTUX MPOU3BOIHBIX MPU3HAKOB U
COTIPOBOXKIAETCS BBIJICJICHHEM HOBOW BETBH Ha JpeBe.. Ha BTopom »Tame msTh
TAKCOHOB €IMHOW MOATPYIITEI MOTYT OBITh JANbINE pa3elieHbl Ha JBE TOATPYIIIIHI

(Gl u Gll) Ha ocHOBaHUHU TPeX CHHAITOMOP(HBIX MPU3HAKOB.

Omnpenenute wieHoB noarpymnmsl Gl u Gll u Tpu HOMepa npusHakoB (C, du €) Ha
JpeBe 2 W BOMINUTE WX B JIUCT OTBeTOB. COCTOsSHUE MpU3HAKa JOJDKHO OBITh

IMpEACTABJICHO B CK06KaX, CCJIN IIPU3HAK ABJIACTCA HOJ'II/IMOp(bHBIM.

F GI GII

Hpeso 2

Q3.3.(3 6ayna) I'pymnma 11 (Gll) mosxeT ObITH pa3jiesicHa Ha JiBe O0Jiee MEJIKHE MOTPYIIIbI
(GlI1 u Gl12), Ha ocHOBaHMHU YETHIPEX M OJHOTO CHHAIOMOPQHBIX MpHU3HAKA(KOB)

COOTBETCTBCHHO.

Omnpenenure uwieHoB GlI1 u GllI2 u 3anummTe COOTBETCTBYIOIIHME HOMEpPA
npu3HaKoB (TIOKa3aHHBIX B MOJI0KeHUsAX f—j Ha npeBe 3) B mUcT 0TBeTOB. COoCTOSsIHHE
MpHU3HAKa JOJDKHO OBITh MPEACTAaBIEHO B CKOOKax, €CIH TpPHU3HAK SIBJISETCS

OJIAMOP(HBIM.
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F GI GII1 GII2

JpeBo 3

Q3.4. (2 6annma) Ha 3akmrounTesHOM 3Talle MOCTPOCHHS JpPEeBa HA HEM JOJDKHBI OBITH
MOMEIIICHbI Bce ayTtanmoMopdHblie mnpu3Hakud (OJHAXIbI BO3HUKIIHE) W BCE
HEeCOTJIacyIolecs] TMPU3HAKK JOJDKHBI OBITh  yPeryJaupoBaHbl [0 PHUHIIUAITY
HAuOOJIbIICH TApCUMOHUK («OCpEKITMBOCTH») JTAHHOM CjIydae WMEeTcsl JBa

aytaromopdusie mpusHaku (I ¥ M) u Tonsko oauH Hecoraacyrommuiics mpusHak (K).

Brummre B 1MCT OTBETOB HAa3BaHMS TAKCOHOB ISl KAXKI0TO U3 IISITH MOAIPYIIIT 3TON
IPYNIBI Ha MOJHOCTBIO MOCTPOCHHOM JpeBe 4 W HOMepa mpu3HakoB s K, | u m,
cooTBeTcTBeHHO. COCTOSIHME TpU3HAKa JOJDKHO OBITH MpPEJICTaBICHO B CKOOKax,

€CITM TIPU3HAK SBJSIETCS TIOJTMMOP(HBIM.

F GI Gllla GII1b GII2a GII2b
k m
k
/
Hpeso 4
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Yacrte |-4. (4 6amioB) /ljia oTBeTa Ha cjleayOlIHe BONPOCHI HCIOJIb3YiiTe MOJHOCTHIO

MOCTPOEHHOE (pHI0reHeTHIECKOoe IPEBO.

Q4.1. (1 6amt) Yemy paBHO YHCIIO U3MEHEHUH TPU3HAKOB (ITANIOB) B JIpeBE, MaKCUMAIILHO

COOTBCTCTBYIOIIECM ITPUHITUITY HapCI/IMOHI/II/I?

Q4.2. (1 6amn) Uunmexc xoncuctentHoctd (Cl) ompenmensercss Kak MHHHMAJIBHOE
HE0O0X0MMOE YUCIIO U3MEHEHUH NpU3HaKa, pa3ieliecHHOe Ha JIeHCTBUTEIHHOE YUCIIO
W3MEHEeHHII TpHu3Haka, HaOmomaemMoe Ha mocTpoeHHoM jpeBe. Kaxoit Cl

OKOHYATEIbHOTO JipeBa 47?

Q4.3.(1 6ayu1) CKOIBKO POJIOB MOTYT OBITH OIIPE/ICIICHBI B KOHEYHOM JIPEBE, €CITU

takcoHnbl C u D sBISIFOTCS TpUHAISKANTAMHA K OJHOMY POJIY BUIAMU ?

Q4.4.(16amn) CkobKO MOHO(HIIETUIECKUX TPYIII MOXKHO BBIICIUTh B OKOHYATEITEHOM

npeBe?

Download from http://bioolimp.narod.ru 12
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3AJIAHHUE II. (18 6aanoB) [Ipumenenue metoga Hepspemennoii [apHoii
rpynnupoBku ¢ Apudmerndeckum Cpeanum (UPGMA)
AJsi co3AaHusl (PUJIOTeHEeTHYECKOro JpeBa IIeCTH BH/IOB

HACCKOMbIX

910 3aJaHHue COCTOUT U3 3 yacreii.

TakcoHbI HACEKOMBIX: IeCcTh BHI0B KyKkoB (Coleoptera)
T1, T2, T3, T4,T5 T6

OO0pa3ubl HACEKOMBIX:

Bricymennsie 1 HakoJI0ThIe HA OyJIaBKu oOpa3ibl, momedeHHble T1-T6

HNHCcTpyMeHTHI H MAaTepHAJIBI.
[ToncTaBka /Ui HACEKOMBIX, JIMHElKa, cTepeoMuKpockorn wim jryma(20-40 X)
IIpumeuanune: [loxamyiicta, Oyapre akkypaTHbl. C Bac CHUMYT TpH Oaylia, €CJIU BBI
MOBpeANTe JIIOOYIO YacTh JI000Tr0 oOpasna. boasmuHCTBO 00pa3IoB u
WX YacTell MOXHO paccMaTpuBaTh MPSIMO B TIJIACTUKOBOM KOpOOKe,

CHAB C HCC KPLIIIKY.
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Yacre |I-1. (8 6amnoB) Mopdosiornuyeckne NMpU3HAKH KyKa onucaHbl B Tadoaume 2.
PaccmoTpuTe BHHMATEIbHO MoOp(oIorHyecKde NPH3IHAKH 00pa3ioB
JKYKOB HEBOOPY’KEHHBIM IJIa30M M TOJ CTEPEOMHKPOCKONOM. 3artem,
samosaute Matpuke lamabix 2. Ha pucynke 2 mnpeacraBiieHa
WLTIOCTpAndst MOP(OJIOrHIeCKHX MPU3HAKOB JKyKa.

Tabnuua 2. Onucanue MopHoJOrHIecKUX MPU3HAKOB KyKa

[TpuznHax Omnucanue MeTtobl
1. IIpomonbHbie 0: TIlpucyrcTBytoT CTepeoMUKpOCKOTT
MIPEPBIBUCTHIE
rpebemKy Ha
HAJIKPBUIBSX
1: OrcyrcTBYyIOT
2. Poramnaromnose u 0:  OrcyTrcTBYIOT HeBoopyxeHHbIH
epeaHerpy iu ria3
(mepeHeCTTUHKY)
1: IlpucyrctBytor
3. CnoxHbli rna3 0: He okpykaeT aHTeHHaAJbHYIO CTepeoMUKpOCKOT
SAMKY
1: Oxkpyxaet 60Jee MOJOBUHBI
AHTEHHAJILHOMW SIMKH
4. Jlnuna MmaHauOyIbl 0: Kopoue qyimHbI IepeiHerpyau CrepeoMUKpOoCcKOI
1: JInvHHee IUTMHBI IepPeIHErPYan)
5. JlnvHa yCUKOB Kopoue anunbl Tena HeBoopy>keHHBbI
(aHTeHH) ria3
1. JlnuHHee AJIMHBI TEJA
6. dopma ycukos HurteBuansie nnm 3yduateie CrepeoMuKpocKoI
(aHTeHH)
1: JIlmcTtanbHBIC CETMEHTHI
OyJIaBOBHU/IHBIE WJIH
IJTACTUHYAThIE
7. Ycukn 0: TIlpsmbie HeBoopyxeHHbIH
ria3
1: W3zorHytsle
8. 3agnwue nanku 0: 5cermeHroB CrepeoMuKpocKoM
1: 4 cerMeHTa UM MEHbBIIIE
9. HotonseBpajbHbIe 0: Cuaursele OtBer n1an B Matpuue
LIBbI HA
nepeaHerpyau
1: Hecaurtbie
10. 1-p1ii cTrepHyM H 0: Pa3znenensl OtBet nan B MaTtpuue
3aJHUH Ta3HK
1: He pa3nenensbl

11. ITuranue
NnpenMyIecTBEHHO

3o0odaru uam canpodaru

®urodaru

OtBet nan B Matpuue
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MaHgubyna

AHTEHHa

CnOXHblIA rnas
[onoBa

MepegHerpynb

Hapgkpbinbe

3agHas nanka

Pucynox 2. YacTtu Tena )yka, KOTOpble HaJ0 PacCMOTPETh

Q5. (8 6ammoB) 3anmomaute Matpuity Jlanusix 2. Barm et orBeToB coctout u3 6 X 11

kietok. [Ipusznaku 9, 10 u 11 yxe Bnucansl B TaOIUITY, KaK MOKa3aHO HUXKE.

TaKCgfmaK ClL C2 3 c4 @& C6 C7|C8 C9 ClO Cl
T 0o 0 o
T2 11 o
T3 1 1 1
T4 1 1 1
™ 1 11
6 1 11
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Yacte 11-2. (3 6anna) CozpaiiTe MaTpuiy OTJHYHMIl MeXIy BCEMH BO3MOKHBIMH
napaMy TAKCOHOB W3 3amoJiHeHHoii Bamu Matpunsl ganHbix 2. CreneHb
oranumii (Dij) MeKIy TAKCOHAMH | U | MpeaCTABJISAET c000i CyMMy 3HAYEHHIT
npmsHakoB (C), nis koropeix Ci#Cj. OmnpeneianTe 3HAYeHHs] PA3IHUHIl H
BHecHTe HX B Taduiy Hzke (Marpuna pasaunuuii 1). Beimnmunnsl cpaBHeHus

Tpex map (T1/T2, T3/T4u T5/T6) yke npeacraB/ieHbl B BU/Ie IPUMEPOB.
Q6. (3 6amna) 3amoHKUTE MOTHOCTHIO MaTpuily Pasiuuuii 1 B BalieM JIMCTE OTBETOB.

Matpuna Paziauuns 1. Beruncnenue napHoi MaTpULbl pa3Inaui

Dijj T1 T2 T3 T4 TS5 16

T1 - - - - - -

T2 4 - - - - -

T3 - - - -

T4 2 - - -

T5 - -

T6 2 .
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Yactb [I-3. (7 o6amxnoB) OcHoBbiBasich Ha aaroputme UPGMA, co3paiite
(¢usIoreHeTHYECKOE IPEBO, HCIOJIB3YSI MATPHILY PA3JIHYHil, CO3TAHHYK) BaMH
B Yactu 2. Ilpu >ToM BaM npHAETCS C€O3JaTh <THE30BBIE» KJIACTEPHI
TAKCOHOB  (HeOo/bIIHE  KJacTepbl BHYTPH  OOJbIIMX  KJIACTEPOB)
MOCJIEeI0BATEIbHO HCIIOIb3YS MATPHIIBI PA3JIHYHil H (peHOrpaMMBbI 10 TeX mop,
MoKa BbI He co3aaauTe emuHblii Kiaacrep. Ilopsimok cozpanusi Kiacrepa
TakoB . (1) Beioepure Haumenbmee 3Havenue Dij, (2) O0beaunuTe 3TH aBA
Bua B Kjaacrep (3) BeluncinuTe HOBOE paccTOsiHHE OT ITOro KJjacrepa 10
apyroro takcoHa K, umcmoas3ys (UPGMA). HoBoe paccrosinme MexIy
HOBbIMH BuaaMu K u kiaacrepom (I um |) omnpeneisiercs Kak
D(k(i}))=1/2((D(ki)+D(kj)). IoBTOpuTEe Mpomecchl GopMHUPOBAHHA KJjacTepa
(1) — (3) n1s oOpasoBaHus CJEAYIOMEr0 KJaacTepa. ITOT MPOIECC T0KEH

OBITH MPO/IOJKEH 1151 00pa30BaHHA 001Iero KJacrepa /s Beeil rpynmbl.

Q7.1. (1 6amn) Ha ocHoBammm Marpunbl 1 MOryT OBITH CKOHCTPYHPOBaHBI JiBa
aJTbTEPHATHBHBIX UCXOTHBIX JipeBa (au b), kak mokazano Huxe. CoeTMHUTE 3TH JBa

aJIbTEPHATUBHBIX JipeBa B oJHO oOmmee japeBo ([Ipeo 1). Hapucyiite apeso 1 B

BallicM JIMCTC OTBETOB.

Ucxonubie aperaawu b: (T1, T2, T3, T4, (T5, T6)) wiu (T1, T2, (T3, T4), T5, T6)
a b

T1 T2 T3 T4 TS Te T1 T2 T3 T4 'TH5 T6

|| ||

njiIin
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Q7.2. (2 6anna) 3amomaure Marpuity Paznuumii 2 Huke. Beraucinte HOBbIE BEIMYHUHBI
pazIHuMs MEXIy KJIAacTepOM M TaKCOHOM (WJIM MeXIy JBYMs KiacTepamH),
ucrione3ys anmroput™ UPGMA, 1 3amoiHUTE COOTBETCTBYIOIIHE KIETKH B JIUCTE
otBeToB. Haiinure mapy(bl) TaKCOHOB ¢ HAWMEHBIIMM 3HAYEHHWEM U HapUCYHTe

HOBoe JipeBo (/IpeBo 2). Hapucyiite 1peBo B IUCTE OTBETOB.

Marpuma Pazauunii 2:

Dij o DK(ij) T1 T2 T34 | T(6)
T1 - - - -
T2 4 - - .
T(3.4) - -
T(5.6) -

Q7.3. (2 6ama) 3amonaute Matpuibl Pazmmunii 3 Hike. Bbiuuciinte HOBbIC 3HAUCHHS
pa3muuuii MeXIy KIacTepoM K TakCOHOM (MIM MEXAy JBYMsS KilacTepamu),
ucrione3ys anroput™ UPGMA, u 3amoiHUTE COOTBETCTBYIOIIHE KIETKH B JIUCTE
oTBeTOB. HailianuTe mapy TakcOHOB, MOKA3bIBAIOMIMX HAWMEHbIIee 3HAUYCHUE
pa3nuuusi, ¥ HapUCy#HTe JIPeBO C HOBBIM pacmpesesieHueM kiactepoB (JIpeo 3).

Hapucyiite npeBo 3 B BallieM JIMCTE OTBETOB.

Marpuna Paznuunii 3:

Dij um DK(ij)
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Q7.4.(2 6ayuna) 3amonaute Matpunia Paznnumii 4 Hyke. Beraucinte HOBbIC 3HAYCHUS
paznuuuii MeXIy IByMs Kiactepamu, ucnonb3ys anroputm UPGMA, u 3amoaauTe
COOTBETCTBYIOIIYIO KJIETKHU B JIcTe OTBETOB. [locTpoliTe okoHUaTenbHOE

cocTosiiee U3 KiracTepos apeBo (IpeBo 4) u HapHuCylTe ero B JHCTE OTBETOB.

Martpuna Paznmuunii 4:

Dij um DK(ij)
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BAJAHUE 1lll. (7 ©6aasoB) KodBosouus Mexay pacTeHHSIMH H

HACEeKOMBbIMHU
B3anMOOTHOIIIEHHST pacTCHUE-TPABOSITHBIE JKABOTHBIE SIBISIETCS OJHAM W3 OCHOBHBIX
OOBSICHEHHH OBICTPOTO TMOSIBIICHHUS OOJBIIOr0 pasHOOOpa3susi HACEKOMBIX H IIBETKOBBIX
pactenuii. Mcnonp3yidTe Ui 3TOr0 OKOHYATENIbHOEC (PUIOTCHETHYECKOE JPEBO PACTCHHIA
(3amanme 1) u dumorennto xykoB (3amanue 2). VIcXoas w3 MpeamoIoKeHus, 9T JTUINHKA
KaKIOTO BH/a HACEKOMBIX IHTAIOTCS OJHHUM BHIOM pACTEHHi, CpPaBHUTE QHIOTCHHIO

HaCCKOMBIX U paCTeHI/Iﬁ U JJATE OTBET HA CJIeayromue BOIIPOCHI

Q8. (3 6amna) Eciu Buabl HacekoMbIx 12, T3 u T5 nurarorcs Bugamu E, D u A,
COOTBETCTBEHHO, KaKM€ BHUIBI PACTCHHH Moenaauch BugaMu HacekoMbix 11, T4 u T6,

COOTBETCTBEHHO?

Q9. (2 6anna) Kakue mapbl pacTeHHM U HACEKOMBIX HMEIOT pa3IHdHOe (GHIOTEHETHIECKOE

MOJIO’KEHUE Ha ATUX JIBYX JpeBax?

Q10. (2 6ayuna) Kakue nBe Hanbosiee BEpOSITHBIE IIPHYUHBI OOBSICHSIOT Pa3Inyus B

IIPOMCXOXKJICHUHM HACEKOMBIX M pacTeHnit? (BriOeprTe /1Ba HAMITYUIIIUX OTBETA).

A. CMmeHa Xo3siMHa Y BHJIa HACEKOMBIX

B. AnanTuBHas paguarys BUJI0B pacTeHUN

C. DddexT OyTHUIOYHOTO TOPIBIIIKA BO BPEMS 3BOJIOIUU BUOB HACEKOMBIX
D. Paznmuynble METOIBI TOCTPOCHHUS JpeBa

E. 'eneTnyeckwii peiid y BUIOB pacTeHUM
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