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Pewatouwme gepesbs

Pewatowine gepeBbs BOCNpoON3BOAAT NOMMYECKNE CXEMBbI, MO3BOASIOLLMNE
NOJIYYUTb OKOHYATEILHOE PeLleHne o Knaccudukaumum obbekTa ¢
NMOMOLLbIO OTBETOB Ha MepapxXMyecky OpPraHW30BaHHYIO CUCTEMY BOMPOCOB.
[Mpuyém Bonpoc, 3afaBaeMblii HAa NOCNEAYIOLLEM MEPAPXUYECKOM YPOBHE,
3aBMCWT OT OTBETA, MOJIYHEHHOro Ha npegbigyliemM yposHe. [MofobHble
NOrMYECKME MOLENU U3LABHA UCMObL3YIOTCS B boTaHuke, 300/10rum,
MUHEpanoruu, meguumte n apyrux obnacrtsx. MNpumep, pewarowiero
JepeBa, No3BoAsAOWAs rpybo OUEHUTL CTOMMOCTL KBafpaTHOrO MeTpa
XKUMbs B NPeANOaaraeMoM ropofe npusegeHa Ha pucyHke 1. Cxeme
MPUHSTUS PELUEHNIA, N30DPa>kEHHON Ha PUCYHKe 1, COOTBETCTBYET CBSI3HbLINA
OPMEHTMPOBAHHbIA aLMKANYECKNIA rpadh — OPMEHTNPOBAHHOE LEPEBO.
[epeBo BktoHaeT B cebsi KOPHEBYHO BEPLUMHY, WHLNAEHTHYIO TOJILKO
BbIXOAALWMM pEOpamMu, BHYTPEHHME BEPLUNHBI, UHUNAEHTHYIO OLHOMY
BXOASALLEMY PeDPY 1N HECKOJILKAM BbIXOASALLMM, N JINCTbSt — KOHLEBbIE
BEPLUMHBI, MHLUUAEHTHBIE TOJILKO OAHOMY BXOAsLEMY pebpy.
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Pewatouwme gepesbs
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Pewatouwme gepesbs

Kaxkpoli u3 BeplnH AepeBa 3a UCKJOHYEHNEM JINCTLEB COOTBETCTBYET
HEKOTOPBbIA BOMPOC, MOAPA3yMEBAOLLNM HECKOJIbKO BapUAHTOB OTBETOB,
COOTBETCTBYIOLUX BbIXOAAWMM pébpam. B 3aBucumocTn ot BeibpaHHOro
BapnaHTa OTBETA OCYLLECTBJSIETCA NEpexos K BEPLUMHE CEAYIOLLEro
ypoBHsi. KOHUEBbIM BepLIMHAM MOCTaBJ/IEHblI B COOTBETCTBUE METKM,
yKa3blBatoLLime Ha OTHECEHNE PAaCNO3HABAeMOro obbekTa K OGHOMY 13
knaccoB. Pelatoulee fepeBo HasbiBaeTCs OMHapHLIM, eCnu Kaxkgast
BHYTPEHHSISI NN KOPHEBAsi BEPLUNHA UHLNAEHTHA TOJIbKO 4BYM BbIXOASLLUM
pébpam. BuHapHbie gepeBbs y4obHO NCNONBL30BaTh B MOAENSX MALINHHOIO
obyuenus. Mpegnonoxum, 4to buHapHoe gepeso T ucnonbsyertcs gns
pacno3HaBaHus 0bbEKTOB, onucbiBaeMblx Habopom npusHakos Xy, ..., X,,.
Kaxpgolii BepwuHe v gepesa T cTtaButca B COOTBETCTBUE NMpEAUKaT,
KaCatoLLMACA 3HAYEHUsI OQHOrO N3 NpU3HaKoB. HenpepbiBHOMY Npu3Haky
Xj cooteetcTBYET npepukat euga ” X; > 0Y7, rae 0; - HEKOTOPbIil
MOPOroBLIA NapameTp.
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Pewatowme pgepesbs. ObyyeHune

KaTeropuanbHomy npusHaky X/ , TPUHUMAIOLLEMY 3HAYEHUS W3
MHOXECTBa {a{/,ai/(j,)} CTaBUTCS B COOTBETCTBUE NpeankaT Buaa

X € Mj”,1 nwn X € Mj”,2 , roe {Mj’il,M;’,Q} - ANXOTOMUYECKoe
pa3buenne mHoxecTsa M. Beibop ogHoro us gpyx, BeixogALmMx U3
BEpLLUMHBI I pEbep NpoM3BOANTCA B 3aBUCMMOCTU OT 3HAYEHUs NpeaKKaTa.
OO0yueHue pewatowmx gepesbes. PaccMoTpum 3agadvy pacnosHaBaHus
c knaccamu K7,. .., K. ObydyeHne nponssoantcs no obydatouei
BbIbOpKe S, 1 BKIOYaET B cebs MOMCK NOMCK ONTUMANbHbBIX MOPOroBbIX
napameTpoB WM ONTUMAJIbHBIX AUXOTOMUYECKUX pa3bueHnii ans
npusHakoB X1, ..., X,.

Mpy 3TOM NOMCK NPOM3BOAUTCSA UCXOAA U3 TPEDOBAHUA CHUKEHUS
CpefHEro MHAEKCA HEOAHOPOAHOCTN B BbIDOPKAx, NOPOXAAEMbBIX NCKOMbIM
OUXOTOMUYECKUM pasbueHnem obyyatouleli BoIGOpKM gt-

MNnpaekc HeogHOPOAHOCTY BbIYUCASIETCS AJ1si MPON3BOJIbHON BbIBOPKM S,
coaepxalieli 0bbekTbl U3 knaccos Ki,..., K.
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Pewatouwme gepesbs

Mpn 3TOM MCNONBL3YETCA HECKONBKO BUOB UHAEKCOB, BKOYaAs:
@ SHTPONUIAHBIN WHAEKC HEOLHOPOLHOCTH,
@ uHaekc Ixutu,
@ unHaekc owmnboyHo knaccudukauuu.

DHTPONNIAHBIN WHAEKC HEOLHOPOLHOCTU BbIYUCASIETCA NO hopmyse
L
%e(8)=~) PP, (1)
=1

rae P; - pons obbekToB knacca K; B Bolbopke S. lNpu aTom npuHumaercs,
4o 01n(0) = 0. Hanbonbluee 3HaueHue Y. (S) nprHUMaeT npu paseHCTBe

poneil knaccos. Hanmenbluee 3HaqeHmne . (S) gocturaercs npm
NPUHAAIEXHOCTI BCEX OOBEKTOB OAHOMY KJlaccy.
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Pewatowme pgepesbs. ObyyeHune

Nugekc Dxkuun oluucnsercs no dopmyne

L

() =1-3 P} (2)

=1

Nnaekc owmnboyHoin knaccudpmkauum seldncaseTcs no dopmysne

79(9) = 1 — max(F). 3)
HetpyaHo noHsTb, 4To nHaekcsl (2) u (3) Takxe gocturatot
MUHWMAJIbHOTO 3HAYEHMsI NPU NMPUHAANEIKHOCTN BCEX ODBEKTOB
obyyatoueli BbIBOpPKe 0gHOMY Knaccy.
Mpesnonoxum, 4To B MeToge 0byHeHUst NCMOb3YeTCsl NHAEKC
HEOAHOPOAHOCTM Yy. [ns oueHku adpbekTUBHOCTU pazbueHns obydatoweii
BbIGOPKN Sy Ha Ha HenepeceKaloLMecs NOABLIGOPKN §é " §[ NCMOb3YeTCs
YMeHbLUEHNE CPEAHEro NHAEKCA HEOAHOPOAHOCTU B §é n §t” MO OTHOLLEHMIO

KSt
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Pewatowme pgepesbs. ObyyeHune

[aHHoe yMeHblueHne BbIYUCASIETCA NO hopmysie

A('y*a St) = 7*(St) - PZFY*(SD - Pr'Y*(S{)a
roe P, v P, asnsoTtca gonsimu §£ " 5[ B BbIbOpKe §t. Ha nepeom aTane
oby4yeHns BUHAPHOro pelaloLLero Aepesa ULWETCs ONTUMAabHbIN NpeankaTt
COOTBETCTBYOLLMIA KOpHeBol BeplinHe. C 3TOM Lenblo onTUMasbHble
pa3bueHnst CTPoSATC AN KaXXAOro M3 NpusHakoB U3 Habopa X1,..., X,.
Buibupaercs npusHak X, .. C MaKCUMasbHbIM 3HAa4eHNEM MHAEKCA A(7y).
Moaebibopoky Sé n S}, 3aAaBaeMble ONTUMAsbHbLIM NPEANKATOM ASis
X2, OLEHMBAIOTCS C MOMOLLbIO KpUTEPUS OCTaHOBKM. B KavecTse
KPUTEPUSI OCTAHOBKU MOXKET BbITb UCMOL30BaH NMPOCTERLINA KpuTepuii
OOCTVKEHMS! NOJIHOW OL4HOPOLHOCTU MO Og4HOMY U3 Kyiaccos. B cayyae,
ec/in Kakasi-Hubyab 13 Beibopok §;‘ YOOBIETBOPSAET KPUTEPUIO OCTAaHOBKM,
TO COOTBETCTBYIOLIAS BEPLUMHA AepeBa 0DBbABNAECTCS KOHLEBON U ANs Heé
BbLIYUCISIETCA MeTKa knacca. B cnyvae, ecnn Beibopka gf He
YOOBIETBOPSET KPUTEPUIO OCTAHOBKU, TO (DOPMUPYETCA HOBAst BHYTPEHHSISA

BEPLWWHaA, A4 KOTOpOVl npouecc NOCTPOEHNA OepeBa NMPOAOJIXKAETCA.
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Pewatowme aepesbsn.ObyqeHue

MycTb HEKOTOPOUI BHOBb 0DPa30BaHHON BHYTPEHHEl BepLinHe v
COOTBETCTBYET BhlbOpKa 53; . [Ansi paHHOI BLIGOPKM NPOM3BOASTCA TE XKE
CaMmble MOCTPOEHNS, KOTOPbIE HA HAaYasIbHOM 3Tane NMPOBOAWINCH AJis
obyuatoweii BoIbOpKM Sy Oby4yeHne MOXET NPOBOANTLCS [0 TEX MOP, MOKa
BCE BHOBb MOCTPOEHHbIE BEPLUNHBLI HE OKaXKyTCsl OAHOPOAHBLIMM MO
Knaccam. Takoe AepeBo MOXET DbbiTb NOCTPOEHO BCerga, korga oby4atowas
BbIOOpKA HE COAEPXKNT ODBEKTOB C OLHUM U TEM XKE 3HAYEHUSIM KaXKLOro
3 NPU3HAKOB, MpUHagiexawmx pasHeim knaccam. OgHako abcontoTHas
TOYHOCTb Ha oby4atouleli BoIbOpKe He BCerga nprBOLMTL K BbICOKON
obobuiatoleli cnocobHocTn B pesynstate adcpekTa nepeobyyeHus.

OpaHum 13 cnocobos gocTuxeHust bonee BbICOKONR obobluatoLei
CNOCOBHOCTN SIBSETCS NCMOJIb30BaHNS KPUTEPUEB OCTAHOBKM,
NO3BOJIAIOLLMX OCTAHOBUT MPOLLECC NOCTPOEHUS AEPEBa A0 TOro, Kak bymer
AOCTUTHYTa MOJIHAsi OL4HOPOAHOCTb KOHLEBLIX BEPLUMH.
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Pewatouwme gepesbs. ObyueHue.

PaccMOTpn HECKOIBKO TaKUX KPUTEPUEE.

1. KpuTepuii 0CTaHOBKM MO MUHUMANbHOMY AOMYCTUMOMY HYUCTY ODBEKTOB
B BbIDOpKax, COOTBETCTBYIOLMX KOHLEBLIM BEPLUMHAM.

2. KpuTepunii ocTaHOBKM NO MUHMMAJILHO AONYCTUMONW BeNnYMHE
nHaekca A(fy*,g). MpeanonoXum, 4To HEKOTOPOIA BEpLUMHE
COOTBETCTBYeT BbIBOPKA S, , ANSt KOTOPOI HallAeHbI ONTUMabHBIN NPU3HaK
BMECTe C ONTMMaJIbHbLIM NPeANKaToOM, 3aAaloLmuM pasbuenne {Sl §7‘}
BeplwmnHa v cunTaetcs BHYTpeHHel, €Cnm MHAEKC A(V*,S) NpeBbICN
NOPOrOBOE 3HAYEHWE T 1 CHUTAETCS KOHLEBOW B MPOTMBHOM CiyYae.
3.Kputepuii ocTaHOBKM MO TOYHOCTU Ha KOHTPOJIbHOW BblDOpKe.
Ncxopnas Bbibopka AaHHbIX cnydaiiHbiv obpasom pasbusaeTcs Ha
obyuyatowyto BeIbopKy Sy m KOHTPOJIbHYIO BbIDOPKY S. . Boibopka S;
NCMONB3YETCst ANsi NOCTPOEHMSt BUHAPHOrO peLLatoLWwero Aepeea.
[peanonoXmM, YTo HEKOTOPO BEPLLMHE I/ COOTBETCTBYET BbiGopKa Sy, |
ANS KOTOPOIA HalifieHbl ONTUMAaNbHBIT NPU3HAK BMECTE C ONTUMaIbHbIM
npeamkaToM, 3ajatolmm pasbuerne {Sl S’”}
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Pewatowme pgepesbs. ObyyeHune

Ha koHTponbHoli BbIbOpKE gc Npon3BoanTca cpaBHeHne 3hhekTUBHOCTb
pacnosHatoweii cnocobHocTn pepesbes T, n T .

Depesbs T, u T} Bknovaer Bce BepwmHbl 1 pébpa, NOCTPOEHHbIE A0
nocTpoerusi BepwuHbl v . B gepese T, BepwmnHa v cunTaeTcs koHueBoii. B
nepese T/ BeplwimHa v cumTaeTcs BHYTpeHHEN, @ KOHLIEBBIMU CHUTAKOTCS
BEPLUMHbI, COOTBETCTBYIOLME NOABLIOOPKaM Sl " ST PacnosHatowas
cnocobHocTb aepeebes T, n T cpaBHMBaeTcs Ha KOHTpONLHOI BbIBOpPKE
Se. B Tom, cnydae ecan pacnosHatowas cnocobHoCTb T/ T npesocxognt
pacnosHatowyto cnocobHocts T, BCe fanbHellne NOCTPOEHUST UCXOAAT U3
TOro, 4TO BEPLUNHA I/ SBNSETCA KOHUeBOIi. B npoTnsHom cnyuae
NPON3BOANTCS NCCNIefOBaHNE Sl n ST

4.CtaTtuctnyecknini kputepuii. 3apaHee OUKCUPYETCS NOPOroBbIii
yposeHb 3HauumocTu (P<0.05,p<0.01 nnn p<0.001). Mpegnonoxum, 4To
HaM TpebyeTcsl OLEHNTD, SABASIETCS I KOHLEBON BepLUMHA, ANs KOTOPOi
HalifieHbl ONTUMaNbHbIA NPU3HAK BMECTE C ONTUMAasbHLIM NPeAMKaTOM,
3agatowmm pasbuerve {5, 57},
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Pewatowme pgepesbs. ObyyeHune

NccnenyeTcs cTaTucTuyeckas AOCTOBEPHOCTb pasnuqmii Mexxay
cofep>kaHnem obbekTOB pacno3HaBaeMbIx K/1acCoB B MopBbIbOpKax Stou
S7. [nsi 3Tux ueneil MOXeT BbITb MCNOIb30BaHbI N3BECTHbIE
CTaTUCTUYECKNIA KpuTepuii: Xnu-kBagpaT u apyrue kputepun. o Bbibopkam
gllj n gg PaAaCCHUTBIBAETCA CTAaTUCTUKA KPUTEPUNA N YCTAaHABJINBAETCA
COOTBETCTBYlOLLEE p-3HayeHue. B Tom cnydae, ecnn nonyyeHHoe
p-3HaYeHNe OKa3blBAETCSl MeHblUe 3apaHee (PUKCUPOBAHHOMO YPOBHS
3HAYMMOCTV BEPLUMHA I/ CYMTAETCS BHYTpPeHHel. B npoTtueHom cnyuae
BEPLUMHA V CHUTAETCS KOHLIEBOIA.

Vicnonb3oBaHne kpuTepues paHHeli OCTAHOBKU HE BCErAa NO3BONSIET
afeKBATHO OUEHUTL Heobxoaumyto rnybuny aepesa. CanwkoM paHHsis
OCTaHOBKa BETBJIEHUS MOXET MPUBECTM K NOTEPE MH(POPMATUBHBIX
npeankKaToB, KOTOPbIE MOTYT 6b|Tb Ha CaMOM pene Haﬁp,eHbl TOJIbKO Npwn
AOCTAaTOYHO BOMbLWONA rnybuHe BeTBAEHUS.
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Pewatowme gepesbs. MNoapeska

B cBsI3M € 3TUM Hepeako LenecoobpasHbIM OKa3bIBAETCsl MOCTPOEHNE
CHavana nosIHOro AepeBa, KOTOPoe 3aTeM YMEHbLLIAETCA [0 ONTUMAbHOIO
C TOYKIN 3PEHMSI AOCTUXKEHUSI MaKCUManbHOI obyvatowein cnocobHocTu
pasmepa NyTém obbeanHEHNs HEKOTOPbIX KOHLEBbLIX BEPLUWH. TaKoi
MPpOLEeCC B ANTepaType MPUHSATO Ha3biBaTb «pruningy» («nogpeskas ).

MNpun noapeske aepesa MOXeT BbITb UCMNONBL30BAH KPUTEPWA
LeNecoobpasHOCTU 0bbEANHEHNS ABYX BEPLUMH, OCHOBAHHBIA Ha CpaBHeHMe
Ha KOHTPOJbHOI BbIBOPKE TOYHOCTU Pacno3HaBaHUs [0 W Nocse
MPOBEAEHNS <MOAPESKN Y.

Ewg oguu cnocob ontumusauuu obobuyatoleii cnocobHocTH AepeBbes
OCHOBaH Ha Y4€Te Mpu «NOApe3Ke>» AepeBa [0 HEKOTOPOU BHYTPEHHEN
BEPLUMHBI I/ OLHOBPEMEHHO YBEINYEHUSI TOYHOCTU PasfefieHnsl KNaccoB Ha
obyuatoLuell BbIDOpKe U YBEANYEHUS CAOXHOCTMN, KOTOPbIE BO3HUKAIOT
bnarogaps BETBAEHMIO U3 V.
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Pewatouwme gepesbs

[Mpn 3TOM NPUPOCT CNOXKHOCTU, CBSA3aHHbIV C BETBJAEHUEM U3 BEPLUUHLI I/,
MOXET BbITb OLEHEH Yepes YNCAO JINCTLEB B NOALEPEBE Tfj“b MOJIHOrO
PeLLatoOLEro fepeBa C KOpHEBOW BepwunHoii 1. CnegyeT oTMETUTb, HTO
POCT CJIOXKHOCTU SIBSIETCA WTPadpyownm hakTopoM, KOMMNEHCUPYIOLLUM
NPUPOCT TOYHOCTW pa3geneHunsi Ha obyyatowein BbIbopke ¢ MOMOLLbIO
BKJILOYEHUS NOAAEpPeBa Tf,“b B pewatouiee aepeso. PaspabortaH uenbiii pag
3BPUCTUYECKNX KPUTEPUEB, KOTOPbIE MO3BOJIAIOT OLEHUTL
LeN1eCo0bpa3HOCTb BKJIKOYEHUS Tf,”b. JaHHble KpuTEpUN y4nTbIBaOT
OflHOBPEMEHHO CJIOXKHOCTb U PasfessitolLyo CMOCODHOCTD.
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