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300/10I'nd U BUOCUCTEMATHUKA (70 BAJIJIOB)

JaHHblii pazden npakmuyveckoz2o mypa HayuonaavHoil Oa1umnuadsl cocmoum u3
c/1edyowux dusu3uoHo08 U 6ydem nocessujeH 4epHoili muz2poeolii Kpegemke:

1) 3oos0orus (30 6as1.1):
1.1) (14 6asu1) Hapy:xHoe cTpoeHHe KPEBETKHU:

1.1.1) (10 6as1) OTnpenapupoBaTh KOHEYHOCTH KPEBETKH, PACTIOJIOKUTh UX
Ha JIMCTe 6yMarv B COOTBETCTBUM UX HA3BaHUSIM.

1.1.2) (4 6ann) OTBETUTD HA TECTOBbIE 33/JaHUsl CBA3AHHbIE C KOHEYHOCTSAMHU
KPEBETKH.

1.2) (16 6asu1) BHyTpeHHee CTpOEHHE KPEBETKH:
1.2.1) (13 6as1) BckpbiTh KPEBETKY CO CTOPOHBI Kaparakca 1
OTHpenapupoBaTh HEPBHbIN TS L[EJTMKOM (C TOJIOBBI 10 KOHYHUKA OPIOLIKHU ).
1.2.2) (3 6a1) OTBETUTD Ha TECTOBbIE 33/]aHUsI CBSI3aHHbIE C HEPBHOK
CHCTEMOU KPEBETKH.

2) Buocucrematuka (40 6as1):
2.1) (2.5 6an) Onpepenenre HeMHGOPMATHBHBIX HYKJIEOTH/IOB.
2.2) (10 6asw1) Onpesie/ieHre NPaBUIbLHOTO GUIOTEHETHYECKOTO IepeBa METOI0M
MaKCUMaJIbHOW MapCUMOHUM (MaKCUMaJbHOU SKOHOMHH ).
2.3) (21.5 6an) OnpeziesieHre GUIOreHETHIECKOTO pocTBa MeTogoM UPGMA.

2.4) (6 6asn) CocraBsieHre GpUIOreHETHYECKOTO JiepeBa (JeH/[porpaMMbl) Ha
ocHoBe pe3dyJsibTaTa UPGMA.



1) 300J10TrU4 (30 BAJLI)

BeedeHue:
Tuzpoeas kpeeemka (Penaeus monodon), yepHass muzpoeas Kpegemka —
BU/| IeCATUHOTUX pakoB U3 nojoTpsaa Dendrobranchiata (ksnacc Crustacea, Tun
Arthropoda.). Pacnpoctpanén B Témbix Bogax Uuauiickoro u Tuxoro okeaHoB. CBOé
Ha3BaHHWe KpeBeTKa MoJiy4Yursia 6J1arojapsi Y4epHbIM M0JI0CKaM 10 BCeMy TeJly. B ainHy Tesa
OHHU MOTYT JAOCTUTaThb 36 cM, a o Becy — 650 rpaMM, YTO JieJIaeT 3TY KPEBETKY CAMbIM
KPYIIHBIM NpejcTaBuTeseM nofoTpaaa Dendrobranchiata.

Mamepua.ibl u 060pydoeanue:
1) KpeBeTka. [IpuMedaHue: BaM NpeJ0CTaBJSeTCSA TOJbKO 0/lHA KpeBeTKa.
2) Jlyma.
3) HoxxHu1LIbI, UTJ1a, TUHLET, UTJIbl JJI1S IpenapupoBaHUs.
4) [11acTUKOBBIN KOHTENHED € IeHONJIaCTOM.

Xod pa6ompbul:

1) 300s10rus (30 6aswn):

1.1) (14 6asun) Hapy:xHoe cTpoeHHe KPEBETKH:
1.1.1) (10 6as1) OTnpenapupoBaTh KOHEYHOCTH KPEBETKH, PACTIOJIOKUTh UX
Ha JIMCTe 6yMard B COOTBETCTBUH UX HAa3BaHUSAM.
1.1.2) (4 6ann) OTBETUTD Ha TECTOBbIE 33/JaHUsl CBA3AHHbIE C KOHEYHOCTAMHU
KPEBETKHU.

1.2) (16 6asu1) BHyTpeHHee CTpoeHHE KPEBETKH:
1.2.1) (13 6a1) BckpbiTh KPEBETKY CO CTOPOHBI Kapamnakca 1
OTNpenapupoBaTh HEPBHBIM TSK LEJUKOM (C TOJIOBBI [I0 KOHYMKA GPIOIIKH).
1.2.2) (3 6a1) OTBETUTD Ha TECTOBbIE 33/IaHHUsI CBsI3aHHbIE C HEPBHOK
CHCTEMOM KPEBETKH.

1.1) (14 6asn) HapyxHoe cTpoeHHe KPEBETKH:

1.1.1) (10 6as1) OTnpenapupoBaTh KOHEYHOCTH KPEBETKH, PACIIOJIOKUTh UX Ha JIUCTE
O6yMaru B COOTBETCTBUM UX HA3BAHUSIM:

1.1.2) (4 6an1) OTBETUTD Ha TECTOBbIE 33/laHHUsI CBSI3aHHbIE C KOHEYHOCTSIMU KPEBETKHU:

1.1.2.1) (1 6a/11) CKOJIbKO Map KOHEYHOCTEN UMEETCsl Ha FOJI0BE, IPYAHU U GPIOLIKE,
COOTBETCTBEHHO?

A)2,4,10

B)5,8,6

C)4,5,8

D)3,6,7

1.1.2.2) (1 6a1) Haiigute poTOBbIe YaCTH KPEBETKU U OT/EIUTE KOHEYHOCTH, KOTOPbIE
06pa3yT pOTOBOM annapar.

M3 cKOJIbKMX Iap KOHEYHOCTEW COCTOMT POTOBOM anmnapar?

A)1l

B) 2

€3

D)5


https://ru.wikipedia.org/wiki/Dendrobranchiata
https://ru.wikipedia.org/wiki/Dendrobranchiata

1.1.2.3) (1 6a11) PaccMoTpuTE CXeMaTHYECKOE U306parkeHre KOHEYHOCTEN Ha PUCYHKe
BHU3Y. MoxeTe /1 Bbl HAUTH BCe 3TU KOHEYHOCTH y KpeBeTKH, IIpe/loCTaBJIeHHOU BaM?

o e
T

I

Mo>KeTe JIM Bbl HAUTH BCE 3TH KOHEYHOCTH y KPEBETKH, IPE[0CTaBIEHHOM BaM?

A) la

B) Het

1.1.2.4) (1 6a1) PaccMoTpuTe cXeMaTHYECKOE H306parkeHne KOHEYHOCTeH Ha PUCYHKe
BHU3Y. OTIpe/iesIuTe, YTO SABJISAETCA IJIaBHOU GYHKIMEH KoHeyHoCTel 1-4, MoKa3aHHbIX Ha

pHUCYyHKe:

A) 1: xoxaeHue, 2: JlaBaHUe, 3: CEHCOPHAs Y 3aXBaT MULIH, 4: CEHCOpPHAs U

3axBaT MMUIIH
B) 1: ny1aBaHue, 2: ceHCOpHasa M 3axBaT NUILY, 3: IIJIaBaHUe, 4: ceHCOpHas U

3axBaT MMUIIH
C) 1: ceHcopHas U 3axBaT NULIY, 2: IJIaBaHUe, 3: XOXK/AeHUe, 4: ceHCOpHas U

3axBaT MMUIIH
D) 1: ceHcopHas U 3aXBaT NUIY, 2: CCHCOPHAs U 3aXBaT MUILHY, 3: 7IaBaHUE, 4:

XO0XaeHue



1.2) (16 6a/1) BHyTpeHHee CTpOEHHE KPEBETKH:

1.2.1) (13 6a1) BeckpoiiTe KpeBeTKy €O CTOPOHBI Kapanakca. Haiiiute u oTnpenapupynTe
Ha MeHOIJIacTe HEPBHBIN TS KPEeBETKHU L1eJIMKOM (€ F0JIOBBI 0 KOHYHUKA OPIOIIKHU).
HUcnonb3yiTe Uribl A1 GUKCALUY OPTaHOB Y MbILIL.

1.2.2) (3 6as1) OTBeTbTE Ha CJIeYIOLIME BONPOCHI CBSI3aHHbIE C HEPBHON CUCTEMOM
KPEBETKH.

1.2.2.1) (1 6as11) HepBHbIi Ts3K KPEBETKH HAXOJUTCS Ha:
A) CnMHHOM CTOpOHE Nlepe/iHel YacTH TeJa.

B) BproiiHo# cTopoHe 3a/iHeH YacTH TeJa.

C) BprouiHo# cTOpOHE B/[0Jib BCETO TeJla KPEBETKH.

D) CnuHHOM CTOpPOHE B/I0JIb BCETO TeJla KPEBETKH.

1.2.2.2) (2 6a/1) Ha pucyHke BHU3Y CXeMaTHY€ECKH I0Ka3aHbl 4 THUIIA HEPBHBIX CUCTEM.
Kakast ©3 HEPBHBIX CUCTEM SIBJISI€TCS UJEHTUIHON HEPBHOU CHCTEMe HaBJII0/1aeMoM BaMu
KpeBeTKHU?

A) HepBHas cuctema A.
B) HepBHas cuctema B.
C) HepBHasg cuctema C.
D) HepBHas cuctema D.



2) BUOCUCTEMATHKA (40 BAJIJIOB)

BeedeHnue:
BruocucremMaTrka — Hay4yHas JUCLMILJIMHA, B 33/la4¥ KOTOPOU BXOJUT pa3paboTkKa
IPUHIMIIOB KJIacCUUKALUU )KUBbIX OPTaHU3MOB U IPaKTUYECKOe IPUJIOKEHHE 3TUX
IPUHIMIIOB K NOCTPOEHHUIO CUCTEMbI OpraHUYecKoro Mupa. LLIMpoko ucnoJib3yrTcs METO/ bl
MaKCHMaJIbHOW MapCUMOHUM (MaKCHUMabHOM 3KOHOMUM ) U UPGMA.

B s3TOM paszesie Mbl Ki1accuGUMpyeM 5 BUZ0B TUTPOBbIX KPEBETOK Ha OCHOBE
HYKJIEOTUHBIX IOC/e0BaTeJbHOCTEN UX 001ero reHa, 0OTBeYawILero 3a pa3BuTHe
pocTpyMma.

BykeeHHble KOOUpOBKU Kpegemok:

A - Penaeus monodon (4epHasi TUTpOBasi KpeBeTKa)

B - Penaeus duorarum (po3oBas TUrpoBasi KpeBeTKa)

C - Penaeus esculentus (Kopu4HeBasi TUTPOBasi KpeBeTKa
D - Penaeus semisulcatus (3eJieHass TATPOBasi KpeBeTKa)
E - Penaeus japonicus (snoHckasi TUTpOBasi KpeBeTKa)

Xod pab6omul:

2) BuocucremaTtuka (40 6as):
2.1) (2.5 6a/1) Onpepesenre HeMHGOPMATUBHBIX HYKJIEOTH/IOB.
2.2) (10 6asw1) Onpesie/ieHre NPaBUIbLHOTO GUIOTEHETHYECKOTO JIEpeBa METOI0M
MaKCUMMaJIbHOM NapCUMOHUHU (MaKCHUMa/bHOM 3KOHOMMHU).
2.3) (21.5 6a/n) OnpezesieHre GUIOreHETHYECKOTO pocTBa MeTosoM UPGMA.

2.4) (6 6as1) CocraBsieHre GpUIOTeHETUYECKOTO JiepeBa (JeH porpaMMbl) Ha
ocHoBe pe3dyJsibTaTa UPGMA.

UHPOPMALIUA O HYK/IEOTH/IHBIX [10C/IE/IOBATE/IBHOCTAX KPEBETOK:

B Tabusnie 1 HUKe oKa3aHbl HyKJI€OTU/HbIE IOC/eL0BaTeJbHOCTH OJHOTO TeHa (AJMHOU
15 Hyksieotu10B) nsaATH KpeBeToK (A, B, C, D u E). Ucnosb3ys cxoACcTBO U pa3jiMyus B 3TUX
N0CJIeJ0BATE/IbHOCTSX, Bbl I0J>KHBI HAUTH QUJIOreHeTU4YeCKHe OTHOIIEHUS (POACTBO) BCeX
o6pasuoB (A - E).

TABJIMLA 1:
1 |2 (3 |4 |5 (6 |7 |8 (9 |10|11 12|13 |14 |15
A |T C T A |A|A|C A A |G |C |G |T |C|T
B T C A |T |A |T|A |T |G |G |A |G |A |C T
c A | C T |A|A|A|T |AJ|A |G |C |C A |C|T
b T C C |T |A|T |T | A |T | G |G |G |A |C |T
E C |[C |A |G |A |G |C T |A |G |A |T |T |C T




2.1) (2.5 6an) OnpepeneHrne HeMHGOPMATHUBHBIX HYKJIEOTH/IOB.

Barsnigsuute Ha Tabauny 1 v HalguTe 5 CTOJIO10B, COiepKaLMX caMble HeMHOpPMaTUBHbIE
HYKJIEOTHU/bI /I/1S1 YCTAHOBJIEHUS] POJICTBEHHBIX CBfI3eH. 3allUIIUTE HOMepa 3TUX CTOJIOLOB B
TabJIMIy HUXe.

2.2) OnpedeneHue npaguibHo2o Puso2eHemu4eckozo depeaa Memoodom MAKCUMAAbHOU
NapcuMoHuu (MakcumaabHoll SKOHOMUU).
IIPUMEP:

MeToz McciieloBaHUSA C IPUMEHEHHEeM MAKCUMaJIbHOM NApCUMOHHMH (MaKCUMaJJIbHOM
3KOHOMHMH) K Npo6JieMe MOJIEKYJISIPHON CUCTEMAaTUKHU

[IpumeneHnue: [Ipy paccMOTpeHUHU BO3MOXKHbIX GUIOTEHUH TPYIINbl BUJOB CUCTEMAaTUKHU
CPaBHUBAIOT MOJIEKY/IsIpHbIE JaHHbIe 10 BUAaM. IPPeKTHBHbBIN C10COO HAYaTh —
ONpe/ieIMTh CaMyl0 9KOHOMHYIO TUIIOTe3y — Ty, KOTopas TpebyeT, YTOObl IPOU30LLIO0
HalMeHblllee KOJIMYeCTBO 3BOJIIOLIMOHHBIX COOBITUN (MOJIEKYJIIPHBIX U3MEHEHUH ).

i
Bita 1 Buia I1 Bira 111

TexHuka: CiieayiiTe NpOHyMepOBaHHbIM LIaraM, NoKa Mbl IPpUMeHsIeM NPUHIUI TAPCUMOHUHU
K TUIIOTETUYEeCKOUN PUIOoTeHETUYECKON NpobsieMe, CBSI3aHHOM C TpeMs
6/IM3KOPO,CTBEHHBIMU BH/IaMHU KYKOB.

1) CHayaJsia HapUCyHTe TPU BO3MOXKHBIX JlepeBa AJis BUa. (XoTs npu 3aKase 3 BUJI0B

BO3MOXHbI TOJIbKO 3 iepeBa, KOJIMYECTBO BO3MO>KHbBIX /lepEBbEB ObICTPO YBEJIUUHUBAETCS C

KOJINYEeCTBOM BU/JOB: eCTb 15 iepeBbeB a1 4 BUJ0B U 34 459 425 nepeBbeB a5 10 BUA0B.)
Tp]r[ (l)I[ADTEHET]r['-IECK]r[E THITOTE3bIL

I I I11
I 11 I
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2) CBeauTe B TAGJIUIYY MOJIEKY/ISIPHbIE JAHHBIE JIJIsT BUJI0B. B 3TOM yrnpoliieHHOM npuMepe
JlaHHbIe MPeCTABJSIOT cO60H nociegoBaTesbHOCTb [JHK, cocTosIyto Bcero U3 yeTbipex
HYKJIEOTUIHBIX OCHOBaHUH. /laHHbIE 110 HECKOJILKUM BH/IaM BHEIIHEH rpynmbl (He
MO0Ka3aHbl) UCIOJIb30BAJIUCh JI51 BbIBOJIA ocaejoBaTebHOCTH JJHK npegkos.
Canrr
1 2 3 4

Bual C T A T
Buall C T T C

BuaIll A G A C

I[Tocaea0oBaTEeABHOCTD
obmiero npeaka

3) Tenepb cocpenoTOYbTECH Ha caiiTe 1 B nocienoBaTesbHocTy JJHK. B fepeBe cieBa
JlOCTAaTOYHO OJTHOTO COOLITHUSA CMEHbl OCHOBAHUS, NPe/ICTaBJAeHHOT0 GUOJIeTOBOM
IITPUXOBKOW Ha BeTBY, BeAyllel k BugaM I u Il (v nomeuenHoi 1/C, yTo yKka3bIBaeT Ha
u3MeHeHue B caiTe 1 Ha HykJieoTus, C), YTOObI aKKayHT /Il JaHHbIX caiiTa 1. B 1Byx fpyrux
JlepeBbsiX HE0OX0JUMBbI IBa COOBITUS U3MEHEHHs1 OCHOBAHHUM.

1/C

1C I = Il
i II 111 =11

1/C
111 T— g |

1/C 1/C

A 2T 3/A
2T g | /A gl | A/C g 111
J- I ' 11 =11

4/c aic 2T
| | 11 | | 11 | | |

I/A 4/C 2T 4/C 2T 3/A
-1 H-1 = 101

]| | |

-1 j- 11l H-1
H— 11 i m !
6 COOBITHIT 7 cOOBITHIT 7 cOOBITHUI

4) llpoosmxeHre CpaBHEHWSI OCHOBAaHMM Ha calTax 2, 3 U 4 MOKa3bIBaeT, YTO AJIs KaXKA0T0 U3
Tpex JlepeBbeB TPebyeTCs B 00111el CJI0)KHOCTU NATh JONOJHUTENbHBIX COOBITUNA CMEHBI
OCHOBaHUU (dU0JIeTOBbIE LITPUXOBKHU ).

Pe3ysibTaThl: YTO6BI ONIpE/IeIUTh HAaKMb0JIee SKOHOMHOE JIepeBO, Mbl CYMMHUPYEM BCe
COOBITHSI U3BMEHEHUSI OCHOBAaHMUSI, OTMeYeHHbIe Ha 1marax 3 U 4. Mbl 3aKJir04aeM, 4TO IepBoe
JlepeBo SBJIsIeTCS HauboJiee 93KOHOMHBIM M3 TPeX BO3MOXKHBIX pusioreHUH. (B peasbHOM
npuMepe 6y/leT MPOAaHATIM3UPOBAHO HAMHOTO 60Jiblile cCaTOB. C/ie/loBaTe/bHO, IEPEBbS
4acTo OyyT OT/IMYaThCsA 60Jiee YeM OJJHUM COOBITHEM HU3MeHeHUs 6a3bl.)



2.2) (10 6asw1) OnpesiesieHre NPaBUAbHOTO GUIOT€HETHYECKOTO IepeBa METO0M

MaKCHMaJIbHOW MapCUMOHUM (MaKCUMaJbHOW 9KOHOMHUH ).
3A/IAHUE:

Ha guarpammax Huxe (I-11I) nokasaHbl BO3MOKHbIE QpUIOreHETUYECKHUE JlepeBbs HA OCHOBE
ctoJsi610B 1,4, 6, 11 u 13 u3 Tabsauus! 1. Ha ocHoBe Tex e cTos610B (1,4, 6,11 1 13),
HaliMTe HauboJee NOAXOAAILYIO AeHAPOrpaMMy, UCIIOIb3ys METO/, MAKCMMaJbHOU
NapCMMOHHUM (MaKCMMaJbHOI0 NPaBoNoj06us). B kBaZipaTe B 1IeBOM HUXKHEM YTy KaXA0H1
JleHZ]porpaMMbl HAMILIHUTE KOJIMYEeCTBO XapaKTEPUCTHK, a B KBaJipaTe B IPaBOM HUKHEM
YIJly IOCTaBbTE «+» UJIU «-», YTOObI yKa3aTb HauboJiee NOAXOAAILYI0 AeHgporpaMmy. (10
6aJ1J10B)

I II 111
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2.3) Onpedenenue gunozenemuyeckozo podcmea memodom UPGMA.
[IPUMEP:

UPGMA (Unweighted Pair Group Method with Arithmetic Mean - MeTo/; HeB3BellleHHBIX
HapHbIX TPYIIl CO CPeJHUM apuPMeTUYECKUM 3HAaYeHUEM ) CYUTAETCs MPOCTEUIIUM METOA0M
PEKOHCTPYKLUHU QUIOTEeHETUYECKUX JIePEBBEB C MPEANOJIOXKEHHUEM, UTO MPEJOCTaABJISIEMbIE
JlaHHbIE UMEIOT MOCTOSIHHYI0 CKOPOCTb 3BOJIIOIMU. B 3TOM MeTo/ie mapa KJacTepoB
(COBOKYNHOCTb UHAMBHU/I0B, KOTOPbIE BJIU3KH MeX/ly C0601) C HAUMEHBLIUM PacCTOSTHUEM
06beiMHSIETCS B KJIacTep 60Jiee BBICOKOTO YPOBHS Ha KaXK/JOM 3Tale.

IIPUMEP: YT006bI NIPOUJIJIIOCTPUPOBATD 3Ty KOHLEMNIMIO, PACCMOTPHUM IPUMEHEHUE METO1a
UPGMA, ucnosib3ys cieaywouiye yeTbipe TakcoHa (A, B, C u D) B kauecTBe NIPpUMEPOB.

HIar 1: B Tabsiv1ie HMXXe TOKa3aHa Mampuya npu3Hakos /st yeTbipex TakcoHOB A, B, C u D.
(1-10—mnpusHaky, 0 - OTCyTCTBYIOIME MPU3HAKHY, 1 - IPUCYTCTBYOIIME NPU3HAKHU ).

TaKCOHBI: Mpusnaku:

1|2 3 4 5 6 7 8 9 10
A 11 1 1 1 1 1 1 1 1
B 010 1 1 1 1 1 1 1 1
C 010 0 0 0 1 1 1 1 1
D 010 0 0 0 0 0 0 1 1




Ilar 2: Mampuya paccmosiHuti 661712 paccyrTaHa (U BBeJleHa B TaOJIMILy HUXKe) Ha OCHOBE
MaTpHUIibl IPU3HAKOB, IPeJCTaBJeHHON B TabiULe Bbllle. I801HYUOHHOE PACCMOSHUE MEXAY
JIByMsl 06pa3LaMHu onpe/iesisieTcs Kak KOJIMYeCTBO pa3/IMiui B MPU3HaKaX, HAa KOTOPOM /iBa
06pasua NoKa3bIBAIOT pa3Hble COCTOSIHUSA NPHU3HAKOB (O MH MPUCYTCTBYET - 1, a Apyrou
OTCyTCTBYeET - 0).

B C D

3 0

olo|wi
olun|o| s
o

6 3 0

Ilar 3: [Iapa K/1acTepOB C HAUMEHbUIUM PACCTOAHKUEM - 3TO nIapa A U B, KoTopas, TaKuM
o6pa3oM, 06'beIMHsAETCSA B KJacTep 60Jiee BbICOKOTO nopsaka (A,B). OmHocumensHbii
803pacm BHOBb CGOPMHUPOBAHHOI0 KJIacTepa PaCCYUTHIBAETCS KaK I10JI0BUHA PACCTOSAHUA
MeX/ly IByMsl HCXOAHBIMU KJIacTepaMu. B 3ToM ciiyyae 0OTHOCHMTe/IbHbIN BO3PacT HOBOTO
KJlacTepa paBseH 1.

3aTeM co3/1aeTcsl HOBasi MaTPHUILA BCEX PACCTOSIHUHM My TEM BbIYMCIEHUS PACCTOSTHUS MEXAY
KJIaCTe€paMHU KaK Cpe/IHEr0 pacCTOSHUS MeXY BCEMU TaKCOHAMHU U3 OJIHOTO KJIacTepa /[0
BCeX TaKCOHOB ipyroro kjaactepa. Paccrosinue (d) Mmexay kiactepom A u kiactepom (C,D),
HampuMep, BbIYUC/ISIETCs Kak cpefiHee 3HadyeHue Mexay d (A, C) u d (A, C).

AB)[c |D
(AB)|0
C 4 0
D 7 3 0

IIar 4: [Tapa k/1acTepoB C HAUMEHbIUIUM PACCTOSIHUEM Tenepb sBJsgeTcsa napout Cu D,
KOTOpasi, TaKUM 06pa3oM, 06'be/JUHsIeTCs B KJaacTep 6oJiee Bbicokoro ypoBHs (C,D) c
OTHOCHUTEJIbHBIM Bo3pacToM 1,5.

OnsATb XKe, HOBasi MaTPHUILA CTPOUTCS MYTEM BbIYUCIEHUS BCEX PACCTOSIHUH, KaK YKa3aHO
BbILLE:

Paccrognue d ((A, B), (C, D)) onpeaensiercs kak cpeaHee mexxay d (A, C),d (A, D),d (B,C)ud
(B, D).

(A,B) | (CD)

(A, B) 0

(C,D) 5.5 0

HIar 5. Ha nocsnenHem mare aBa octaBiinxcs TakcoHa (A,B) u (C,D) 06'beAMHAOTCSA B HOBbIM
kjactep ((AB), (CD)), 1 oTHOCUTe/NIbHBIM BO3PACT 3TOr0 KJaacTepa paBeH 2,25.

((A, B),

(C,D))
((A, B), 0
(C,D))




2.3) (21.5 6a/1) OnpesesieHne GUIOTeHETHIECKOTO pocTBa MeTosoM UPGMA.
3AJIAHUE:

OnpenenuTte pusoreHeTHUYECKOE POACTBO Bcex 06pa3ioB (A - E), nokazaHHble B Tabaule 1
BbIllIe, UTEPATHUBHO C Ucroab30BaHueM MeToia UPGMA u Ha ocHoBe MATPUIbI
PACCTOSAHHUH, koTOpy10 Bbl COCTaBUTE Hike. 06A3aTeIbHO YKaXKUTe Ha3BaHUSA KJ1aCTepoB,
MCII0J1b3Ys KOJibl 06pa3noB oT A 70 E. 3anuuuTte yucaoBble pe3yabTaThbl B UTepanusx (21
6a/171a) 1 OTHOCUTEJIbHBIM BO3pacT HOBOOOPa30BaHHbIX KiacTepoB (I-1V, 4 6anna).

2.4) Cocmasaenue gunozenemuyeckozo depesa (deHApo2paMMbl) HAa OCHOSe pe3yibmama
UPGMA.
IIPUMEP:

[TocTpoeHue pu0OreHeTUUECKOTO JiepeBa (AeHAporpaMMbl) o pesysibtataMm UPGMA.
Yka3biBaeM OTHOCHUTEJIbHYIO AJINHY KQOKJA0M BETBY, HAlMCaB PAZOM C HeU MpaBUJIbHbIE
1y dpel ¥ NUIIEM Ha3BaHUA KiaacTepoB. ([lepuMeTp KaxkA0ro KBaspaTa paBeH 1
3BOJIOIIMOHHOMY PacCTOSIHUIO).

A b C D

2.4) (6 6asn) CocraBsieHre GpUIOTeHETHIECKOTO JiepeBa (JeH/porpaMMbl) Ha OCHOBE
pesyabTaTta UPGMA.
3AZJAHUE:

HapucyiiTe pusoreHeTudeckoe gepeBo (AeHAporpaMMy) Ha ocHOBe pe3ysibTaTa UPGMA.
YKaKu'Te OTHOCUTEJIbHYIO JJINHY KaX/|0M BETBH, HAllMCaB PsJIOM C Hell IpaBUJIbHbIE YU CJIA.
(ITepumeTp Kax0ro KBaApara paBeH 1 3BOJIIOLIMOHHOMY paccTosiHUIo, 10 6a/110B)



