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B crarbe mpuBOAATCS pe3ynbTaThl MPUMEHEHHUS MeTona OeCKOHTaKTHOTO
olpesiesIeHns T0oJIa MTHUI] Mo NPOoQHUILHOMY abpHCy TOJOBBHI K PEAKOMY
HeJeTaroneMy nmactymky u3 Horoit 3enanaum — takaxe. I'padndaeckuii stan
MTO3BOJIMJI BBISIBUTH BHU3YyaJbHBIE Pa3indus B MPOQUIBHBIX adpucax KIoBa
caMIloB ¥ caMoK. JlOCTOBEpHOCTh HAWAEHHBIX pa3iIuduil  Obla
MMOATBEPKJeHa HaOOPOM CTAaTHCTHYECKHX MPHEMOB aHAIIM3a, MOKa3aBIIMX
routd 100-nporieHTHYTO 3 PEKTHBHOCTH MPEATIOKEHHOTO METOA.
Kniouegvie cnoea: nmuyel, maxkaxe, no08vle pa3IUdULA, K08,
cmamucmuxa.
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Beeoenue. [Ipobrema ompezesieHus ToJia 10 BHEIIHUM TpHU3HAKAM
y MOHOMOP(HBIX BHUJOB MNTUIl H3BECTHa JaBHO. OcoOEHHO OCTpPO OHa
BBICTYIIA€T B TOJIEBBIX YCJIOBHAX, KOTJa HMCCIEA0BaTeNb JOBOJILCTBYETCS
JUIIb BU3yaJIbHBIM KOHTAKTOM C OOBEKTOM u3ydeHus. B stom ciyuae,
yalie BCEro, JOCTOBEPHOE OIpe/esIieHHE €ro IOJIOBON MpPUHAIEKHOCTH
BO3MOXXHO TOJBKO B CE30H Pa3MHOXKEHHUS IO Pa3IMYUI0 B IOBEIECHUU
OpauyHbIX MapTHEpoB. Bo Bcex ocTaibHBIX ciayyasx TpeOyeTrcs MOoMMKa
OTUI JJIS CHATUS IPOMEPOB WIIM B3ATHS OMOMAaTepHalioB Ha aHau3.
[Ipomepsl, a, B OCOOEHHOCTH, WX COOTHOIICHHS, MO3BOJISIOT C TOW WU
MHOM CTENEeHBI0 JOCTOBEPHOCTH OIMPENEIUTh MoJ. [10 MOHATHRIM MpUYMHAM
MOJIyYUTh JIaHHbIE Ui TPUMEHEHHUS TaKuX METOJIOB HE Bcerjaa
MIPE/ICTABISAETCS] BO3MOMXHBIM; MTUIBI MOTYT OBITh PEIKH, HEJOCTYIHBI, UX
OecroKOMCTBO  MOKeT ObITh  KpailHe HexkenareabHbIM. Wi B
pacnopsKeHHH HCCeoBaTeNlsl MOTYT OBbITh TONbKO (ororpaduu. UToOsl
n30exarh YKa3aHHBIX 3aTpyJHEHUN HamMu ObU1 pa3paboTaH METO.,
COCTOSIIIMNA U3 TpapuUecKoro M CTAaTUCTHUYECKOro aHaln3a MpOo(UIbHBIX
aOpuCOB TOJIOB MTHII, BBHIMOJIHEHHBIX MMOBEpX HX ¢oTorpaduii, Kormga
pemamuM (GakTopoM MOJOBOW cerperaiyy BhICTYIIAeT pa3indyue B adpruce
kmoBa (Bunorpagos, 2014). VYka3zaHHBII MeTOJI TOKa3aldl BBICOKYIO
(aepenko, 100-mporeHTHYI0) (P PEKTUBHOCTH IJIsi BCEX MPOBEPEHHBIX HAMHU
MOHOMOP(HBIX BUJIOB MTHULI, MPUHAJIEKAIINUX OTAAIECHHBIM APYT OT ApyTra
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cuctematnueckum Tpynmnam (Vinogradov, 2012; Bunorpamos, 2015a, 0,
2018a, 6; Bunorpanos, XXurup, 2018; Bunorpanos, Cepos, 2019).

Monomop(hHBI  HENETAMHMA  MPEACTABUTENh  MACTYIIKOBBIX
(Rallidae) Takaxe (Porphyrio hochstetteri) HaxOguTCs Ha TpaHH
MCYE3HOBEHMsI U TpeOyeT MaKCUMalbHO aKKypaTHOTO OTHOILIEHHUS CO
CTOPOHBI YeJIOBEKa B Ipupoje. Bropuuno oTkpeIThiil B 1948 romy, Takaxe
OBLT B3SAT MO/ 0OCOOYIO OXpaHy Ha Bcex Tepputopusx Hopoit 3emanauu. Bee
M3BECTHBIE CIOCOOBI OMpEENICHHs TMoja nactyika KoHTakTHel (Williams,
Miers, 1958; Williams, 1960; Eason, 1992; Marchant, Higgins, 1993;
Crouchley, 1994; Eason et al., 2001). B cBsi3u ¢ 3TUM MBI 331aJTUCH TETBIO
aZanTUpOBaTh Hall OECKOHTAKTHBIM METOJ K Takaxe, oOpaThB 0coOoe
BHUMaHHE Ha 3((EKTUBHOCTh M HATJSIHOCTh CTATUCTUYECKUX MPUEMOB
aHaJIM3a MaTepHana.

Mamepuan u memooduka. Marepuan ISl UCCIETOBAHUS
MPOUCXOAMIT U3 HECKOJbKHX HMCTOYHUKOB: (1) pasHeceHHbIe TO momy (42
camia u 22 camku) Qororpaduu Takaxe M3 MUTOMHHKA HA TOPE WMEHHU
bproca B 130 kM ot Benmnunarrona; (2) ¢ororpaduu Tymek u dydena Takaxe
(10 cammoB m 7 camMOK) M3 KOJUIEKIIMH ABYX My3eeB B HoBoi 3emanmuu:
Myses Kenrep6epu (Canterbury Museum, Christchurch) u My3zes Te [Tama
TonrapeBa (Te Papa Tongarewa Museum, Wellington). Takum ob6pazom,
0a30ii U1t Hamel padboThI MOCIYKIWIK 52 camia 1 29 caMOK Takaxe.

Puc. 1. BeruepueHHEBIH pacTpOBBIi aOpHC TOJOBBI U KITIOBA CaMIla Takaxe MOBEPX
¢dotorpadun — 6a30BbIi 00pa3zer] I MOCIEAYIONETO COBMEIICHNS BHYTPH
rpymmsl camiioB (hoto 3AB) (mybnukyertcs ¢ paspenienus mysest Kearepoepu,
KpaiicTuepu)
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Cnenys omucanHoil panee Meronuke (Bunorpamos, 2014), namu
ObUIH BBITMOJHEHBI PacTPOBBIE a0PHCHI FOJIOB Takaxe 00ouX 1MosoB (puc. 1).
AOpHUCHl HCIONHSUIUCH B OTICNBHBIX IPO3PAYHBIX CJOSX U 3aTeM,
HAJIO)KEHHBIE JPYT Ha JIPyra, MaKCUMaIbHO COBMEIIAUCH C COXPAaHEHUEM
MIPOTIOPIIHIA ¥ 00sI3aTEIIHFHBIM COBMEIIIEHHEM pa3pe3a KIIoBa.

B »stux cdopmupoBaHHBIX MakeTax aOpHCOB TOJOB U KIIOBOB
CaMIIOB M CaMOK HaMH 110 METOJy HAaWMEHBIIUX KBaJpaTOB
MPOPHUCOBBIBAJICS YCpEIHEHHBIN abpuc npoduIst TOJIOBBI
cooTBeTcTByomero moia (puc. 2). Ilomyuennsle Takum o00Opa3zom
ycpenHEHHBIE a0puchl mpoduiael TOJOB caMlla H CaMKH  3aTeM
MaKCUMaJIbHO BO3MOXKHO TOYHO COBMEMIAJHCH JIPYyr C JPYroM IIpU
cOoXpaHeHHUH Tporopiui (puc. 3).

——— Porphyrio hochstetteri
Male

Puc. 2. Ycpenuénubrit abpuc mpoduis ToI0BE caMIla Takaxe (KUpHAs yepHas
JIUHYS) TIOBEpX TMakeTa abprcoB (IIBETHBIEC JIMHUH) TIPOQIIIEH TOJIOB BCEX
WCCIIeIOBAaHHBIX CaMIIOB
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Porphyrio hochstetteri

Female
Male

Puc. 3. Ycpennenusie abpuchl mpoduieii rojioB caMiia (YepHBIH KOHTYP) U CAMKH
(KpacHBII KOHTYp) Takaxe, HAJIO)KEHHBIE APYT Ha JpyTa A BU3yalln3aluu
MIOJIOBBIX pa3au4uii

Bce aOpuchl U1 X MOCIEAYIOMEro U3MEPEHHs M0 YCTaHOBJIEHHBIM
IpoMepaM OPHUEHTHUPOBAJIUCH TaK, YTOOBI JIMHUS, MPOXOASIIAs 0 IPaHULE
OTICPECHMsI B OCHOBAHHH KJIFOBA, MMPUOJIIIKATIACH K BEpTUKAIH (pHC. 4).

Bce uzMepenus UIMH NpOEKIMil perepHbIX TOYEeK Ha ocu X WA Y
OCYIIECTBIISUIMCH B YCJIOBHBIX €IMHMIAX (CM) B rpaUyecKoM peaakTope
Adobe Photoshop CS2 ¢ nomouipto pynkumuu «Mudopmanus». [Ipu stom
OJlHAa M3 METOK JIaHHOTO HM3MEpEeHUsl NMPUHUMANIACh 3a HAyajlo KOOPAWHAT.
JIst u3MepeHus mapaMeTpoB e, f, [, k Mbl Ipuberanu K BpaIleHuI0 adprCcoB
0e3 TpaHchopMaIi UX pa3Mepa 1 mporopiui (puc. 4).

Marematuueckoil olieHKe MoABepriuch 16 mapamerpos (a, b, ¢, d, e,
1, k, I, m, n, o u p), B TOM uncie, 4 CyMMHUPYIOIINX pa3MEpPHBIX IMapamMeTpa
(ef=etf, j=b+d, ki=k+l m mn=m+n) u 60 OTHOImEHUN pa3MEepPHBIX
MEPEMEHHBIX JPYT K JIPYTy, HE 3aBUCSIINE OT pa3MepOB U300paKEeHUSI.
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Puc. 4. IIpoMepsl, HCIIONB30BAaHHBIE HAMHU JUIsI MATEMAaTHYECKOIO aHaIn3a
MOJIOBBIX pa3IMyuii POpMBI KITFOBa TaKaxe

A A

OneHka BaXHOCTHU MOKa3aTeNel /ISl BHISIBICHUS TIOJIOBBIX pa3IuyMid
dbopmer kimoBa Porphyrio hochstetteri onpenensuiach mo meroay Random
Forest ¢ momudukanmeit «conditional permutation importance» B makete R
party (Altmann et al, 2010), a TaKXe IPyTUMH METOJAMHU.

CTaTuCTHUECKYI0  BEPOSTHOCTh  TEHIEPHBIX  pa3Iuuuid 1O
pa3MepHbIM IapaMeTpaM U MHAEKCaM pacCUMTHIBAIM MO 3HaueHusM U-test
ManHa-YutHu.  [IpuMeHAnuch  Takke  METOJAbl  CPaBHEHUS  JBYX
HE3aBHUCHUMBIX MHOTOMEPHBIX BBIOOPOK: JAMCKPUMHUHAHTHBIA aHaIu3 C
HCIOJIb30BAaHUEM PErpecCMy Ha OCHOBE YAaCTHBIX HAaWMEHBLIMX KBaJpaToOB
(PLS-DA) (Herve, 2016; Opge, 2018), MANOVA, pob6actasiii MANOVA
(Kabakos, 2014), a Tak xe meron ANOSIM, peanu3oBaHHBIA B makeTe R
vegan. Touku oOTcedyeHHss 1O HamOoJee BaXHBIM TMEPEMEHHBIM
omnpenensuck B makere R Optimal Cutpoints. Psn BeraucieHudd ObuUT
BBIIIOJTHEH B  CIELUMAJIM3UPOBAHHOM JUIS  aHalu3a OHOJOTHYECKHX
MopdomeTpuyeckux TaHHbIX nakete R Morpho.

Pesynomampr. Yxe dTanl BA3yalW3alMU IOJOBBIX PA3IUYMM NpU
dbopmupoBaHUM  MakeToB  aOpucoB  mpoduield  TOJIOB  Takaxe
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MIPOTUBOIMOJOXKHBIX TOJOB IOKa3ai, 4To a0pHCHl CaMIIOB M CaMOK IITHUI
9TOTO BUA pa3nudHbl (puc. 3). Jlumb ogun sx3emiunsip No24400 (Myseit Te
Papa Tongarewa Museum, Wellington), camka 1mo 3THKETKE, OOHAPYKIII
BCE MpHU3HAKK camila B MpoduibHOM abpuce royoBel. OH ke oOKazaics
cpeau caMUoOB B TpaduKax 3aBUCHUMOCTH pa3MEpHBIX MapaMeTpoB U
nHAeKcoB (puc. 5, 6). IIporHO3 1MOIOBOM MPHUHAIICKHOCTH SK3EMILIIpa
Ne24400, npoBenéHubli Hamu fganee 1o 12 Haubosee MNOMYJISPHBIM
MeronaM OuHapHoil knaccudukanuu (IIutukoB, Mactuukuii, 2017),
TaKk)ke, 0JIHO3HAYHO, CBUJETENILCTBOBAI O MPUHAIJIEKHOCTH ITONH 0COOH K
camiiam. O4eBUIHO, HEBEPHO OIpPEAETEHHBIH MO MOy, 3TOT SK3EMILIIP
ObLT UCKITFOUEH HAMH U3 TATbHEUIINX CTATUCTUUECKUX BBIKJIAJOK.
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Puc. 5. [TonoxeHue Touek KOOpaAuHAT caMIloB (n = 53) u camok (n = 28) Porphyrio
hochstetteri Io 3HAUCHHUSIM TIap TPOMEPOB d, 0 U OTHOIEHUH d/c, /0.
JIMHUM TOTHOCTBIO OTrpaHUYIUBAIOT PACIIPEACIICHNUA TOUYECK KOOPAUHAT 3HAYECHUI
ITPOTHUBOITOJIOKHBIX ITOJIOB

[To pazmepHbIM apameTpam d U o, a TaKxke UHAeKcaM d/c, c¢/o, d/o n
d/l 30H TepeKphIBaHMs COOTBETCTBYIOIIMX MM 3HAYEHWUW JJISI CaMIIOB U
CaMOK HET; MOJIOBAast MPUHAIIE)KHOCTD TaKaxe 10 3TUM TIEPEMEHHBIM MOYKET
ObITH ompeneneHa jgoctoBepHo (tabm. 1, puc. 5). B Tabmume 1
MIPEJICTaBIICHBl CBOJTHBIC PE3YJIBTATBhl ONPEACICHUS ONTUMAIBHBIX TOYEK
OTCEYEHUS TI0 MEePEeMEHHBIM, KOTOPbIE OOHAPYKIIN TOYHOCTH pa3/eIeHUs
IIPOTUBOIMOJIOKHBIX N0JI0B HE MeHee 80%.
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Tao6mma 1
Touku OTCeYeHNs C Ka9eCTBOM KIIACCH(PUKAIIH
10 MEPEMEHHBIM «X» U «Y»
Tapaverp Touxa 3HaK TounocTh AUC
OTCEUEHUS pazzienaeHust
x3 j 5,92 >= 0.99 0.99
x5 d 3,10 >= 1 1
x15 o 8,30 >= 1 1
x16 p 9,30 >= 0.88 0.94
y0 d/l 0,37 >= 1 1
»8 a/d 0,77 <= 0,9 0.93
yl6 b/d 0,85 <= 0,86 0.93
y20 c/o 0,62 <= 1 1
y21 c/p 0,56 <= 0,85 0,86
y22 d/c 0,44 >= 1 1
y23 d/n 0,44 >= 0,98 0.99
y24 d/p 0,35 >= 0,85 0,93
y25 d/o 0,38 >= 1 1
26 d/mn 0,33 >= 0,95 0,97
29 e/d 0,68 <= 0,81 0,91

IIpumeuanue. 3HaKH >= WM <= 3aJal0T HAPABJICHUE JUISI OTHECCHHUS MITHUIIBI K KATETOPHH
male

[TonoByro MpUHAIEKHOCTH TAKAXE MOKHO JOCTOBEPHO OIPEICITHUTh
M0 3HAYEHUSM JUCKPUMHUHAHTHBIX (DYHKIIUH TIPSIMBIX, TOJHOCTHIO
pasnensomux o0jaka TOYEK KOOPJAWHAT CaMIIOB M CaMOK Ha Tpadukax
3aBUCUMOCTH HEKOTOPBIX MHJICKCHBIX TTapamMeTpoB (puc. 6):

Vosa - 2,3214%p,, = 0,1012, npu 3naveHusx pyakaun >0,1012 — camku,
<0,1012 — camiipr;

Yam - 0,3769x., = 0,21, npu 3HaueHusx Qynknuun >0,21 — camirpl,
<0,21 — camku.

CratucTuueckuii aHaiMW3 TOJIOBBIX pa3muuuii (OpPMBI KITIOBA C
ucroip3oBanueM U-test MaHHa-YUTHH TIOKa3bIBaeT, 4ro mist 9 m3 16
onpenenéHHbIXx Hamu pasMmepHbiM (puc. 4) u 40 u3 60 HHIEKCHBIM
napaMeTpaMm €CTh CTaTUCTUUYECKHE Paziuyus. ITO MOATBEPXKIAET TE3UC O
HaJU4YUH TIOJIOBOTO AuMOp(du3Ma B abpucax rojioB Takaxe, BBISBICHHOTO
HaMU TIpU COBMEUICHUM YCpPEeIHEHHBIX abpucoB mnpoduieil roios
MIPOTHBOTIOJIOKHBIX TOJIOB (puC. 3).
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Puc. 6. [TonoxeHue ToYeK KOOPAUHAT 3HAYCHUH OTHOIICHUH b/o, b/d v ¢/l, d/n
cam1toB (n = 53) u camoxk (n = 28) Porphyrio hochstetteri. [lyHKTHpHBIC TUHUH,
OMKCHIBAEMbIC TUCKPUMHUHAHTHBIMU (YHKIMSMH, TOJHOCTBIO Pa3aCISIFOT
«00J1aKa» TOYEK MPOTHUBOIMOIOKHBIX MOJIOB

OneHka Ba)XHOCTH IOKa3aTeled IO OINpeAesieHUI0 Iojla TakKaxe
MetonoM «Random Forest» BblsiBUna Haunbosiee 3HaUYMMBbIE MEpEMEHHbBIE
rpynnsl «X» — pazMepHble mapameTpsl j(x3), d(x5), o(x15) u nepemeHHbIE
rpymnmbl «Y» — ungekcol d/l(y0), c/o(y20), d/c(y22), d/n (y23), d/o(y25),

d/mn(y26) (puc. 7).
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Puc. 7. BaxXHOCTbh MEPEMEHHBIX JUISI BBISIBICHHS TIOJOBBIX Pa3uinil GopMbI
kioBa Porphyrio hochstetteri mo metomy Random Forest ¢ Mogudukanueit
«conditional permutation importance» B makere R party.
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[ToBenu ce0st YyBCTBUTENHHO K TIOJIOBBIM Pa3IMUUsIM B adpucax Il
poduIieii rooB Takaxe W HECKOJIBKO JPYTUX MPUMEHEHHBIX HAMH METO/IOB
CTaTUCTHYECKOTO aHAJIN3a M BU3YaJIN3allH:

— Merogq MANOVA nokaszan 3Ha4MMble pa3jInuusi MHOIOMEPHBIX JaHHBIX
IUTSL IPOTHUBOTIONOKHBIX TIOJIOB:
10 BaJKHBIM NepeMEeHHBIM Ipynnbl «X»: ctatuctuka Pillai =0.81464, p
-value < 2.2e-16;
10 BaJKHBIM NepeMeHHBIM Ipynnbl «Y»: ctatuctuka Pillai =0.69537, p
-value <2.2e-16.
— PoGactuerit Mmetom MANOVA Robust One-way MANOVA (Bartlett Chi2
) (Intuxos, Mactuukuii, 2017) B nakere R rrcov Takke mokasaja 3Ha4HMbl
€ pe3yibTaThl:
M0 BayKHBIM nepeMeHHbIM Ipynnbl «X»: Wilks' Lambda = 0.19049, Ch
12-Value = 80.1570, p-value < 2.2e-16;
M0 BayKHBIM nepeMeHHbIM Ipynnbl «Y»: Wilks' Lambda = 0.19309, Ch
12-Value = 88.0320, p-value < 2.2e-16.
— IlepecTaHOBOYHBIN TECT, C MpUMEHEHHEM (PYHKITUU permudist naketa Mo
rpho Takxe ToKa3all 3HaYUMBbIE PA3INIHS STHX MHOTOMEPHBIX JTaHHBIX MEX
Iy TOJIaMu:
1o BceM 16 nmepeMeHHBIM rpyIibl «X»: dist = 1.014321, p-value = 0.0
001;
o BceM 60 nmepeMeHHBIM rpyribl «Y»: dist = 0.2169405, p-value = 0.
0001.
— Meton ANOSIM, peanu3oBaHHBIN B akeTe R vegan, MOKa3ana CTAaTUCTHY
€CKH 3HaYUMOe TpeodIIajanne TI0JI0BOTo TUMOop(Hr3Ma Ha/l MHAWBUIYATBHO
1 I3MEHYUBOCTHIO B TPYIINaxX caMIloB U caMokK (p-value = 0.001) mo Bcem 1
epeMeHHBIM «X» U «Y» COOTBETCTBEHHO (pHC. 8).
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Puc. 8. Pesynbrarsl npuMenenus: Merojga ANOSIM 1o Bcem 16 mepeMeHHBIM «X»
1 60 mepeMeHHBIM «Y» COOTBETCTBEHHO
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Ha opauHanmoHHBIX  gUarpaMMax  MHOTOMEPHBIX  JTAHHBIX
JTMCKPUMUHAHTHOTO aHalli3a C HCIOJh30BAHMEM pErpeccuyd Ha OCHOBE
YaCTHBIX HauMeHbIUX KBaapatoB (PLS-DA) Toukm KoOpaMHAT 3HAYCHUN
MEpEeMEHHBIX Tpynm «X» W «Y» JUId CaMIlOB M CaMOK HE HMMEIOT 30H
MEePeKpPBIBaHUS, YTO TIOATBEPXKIACT HAJIMYUE TIOJIOBOTO JuMopu3Ma
dhopmel KiTFOBa Takaxe (puc. 9).
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Puc. 9. Buzyanuzanus pe3ynbratoB PLS-DA Takaxe: “X”" — no pasmepHbIM
TIepEMEHHBIM J, d, 0; Y — 1o uHAekcam c/o, d/c, d/l

Metoast SHAP oleHKM Ba)XKHOCTH TOKazareled KiacCHu(UKaInu,
peanm3oBaHHble B OubOnmmoreke «shap» cpeast Python 3, mosBomsitor He
TOJILKO OIICHUTh BAKHOCTH TIOKa3zaTeliel KIACCU(PHUKAIMKA ISl TaHHOTO
METOZa, HO ¥ BH3YaJIM3HPOBATH BBIOJHEHHE AalTOPUTMA OTHECEHUS
JAHHOTO JK3eMIUlsipa K HambOosee BeposTtHoMy kiaccy (Edward, 2018).
[Tporuos IIOJIOBOH MIPUHAJIC)KHOCTH METOIaMU SHAP IUIA

KOJUICKIIMOHHBIX dJK3eMIuiipoB u3 My3ess Te Ilama Tonrapesa ad.
OR.020999 (A), ad. 15670 (b) (puc. 10) oxazancs yCHenIHbIM.

Puc. 10. ®oto camra ad. OR.020999 (4) n camxu ad. 15670 (b) (myOmukyeTcs ¢
paspemenus My3zes Te [Tama Tonrapesa, Beumnarron) (¢poto 3AB)
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[Tosn, 3asBIEHHBIN HAa STUKETKAX — CaMell U CaMKa COOTBETCTBEHHO —
ObL1 moATBepAkeH (puc. 11).

® A”
2>
higher = lower
cutput value base value
-6.08333 0.00 657 0.1167 0.2167 03167 04167 0.5167 0.5167 0.7167
y25=0.3964 y20 = 0.6036 y22 = 0.6567
® 5
2
higher = lower
base value output value
-0.4833 -0.2833 -0.08333 0.1167 0.3167 0.5167 0.7167 0.9167 1.00 1.117
y22 = 0.5996 y20 = 0.6252 y25 = 0.3748

Puc. 11. Busyanusaius pe3ysibTaToB ONpeaeieHus mona B cpeae Jupyter
Notebook (dauna nonocox nponopyuoHaIbHA ANCHOCIU NEPEMEHHDBIX):

“A” —ad. OR.020999. BepoATHOCTh IPUHAICKHOCTH K Kiaccy male — 100%; “b”
—ad. Ne 15670. BeposITHOCTh IPUHAJICKHOCTH K Kitaccy female — 100%

Puc. 12. Komnax-cpaBHeHue mpodrureii ToioBsl camiia (poto Steve Attwood)
u camku (¢oto Pete Naik)
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I'padmyeckue u craTucTUYECKHUE METOJAbl aHAIN3a €IWHOAYIIHHI B
OJIHOM — BC€ OHM YKa3bIBalOT Ha OCHOBHOE OTJINYHE B abpucax npodumneit
TOJIOBBl MPOTHUBOIIOJIOKHBIX ~IOJIOB TaKaxe — pas3jIM4Hyl0 BBICOTY
noakioBes (puc. 3, 12). DTOT mpu3HAK SBISETCS JAOMUHUPYIOLIUM B
OMHCAaHUU «CAMIIOBOTO» U «CAMOYbEro» THUIOB MNpPOPHIbHOrO abdpuca
KJIFOBOB TaKaxe.

Tun knroea camya. KoHEK HAAKITIOBBS 00Jiee BHIMTYKIIbIHA, 0COOEHHO
B OCHOBHOM Tperu KimoBa. «bisimika» Oonee BblpakeHHas W Jaiblie
npocTupamoasics Ha J100; e€ BepUIMHa MOXET 3aXOJUTh 3a IMPOEKIHI0
3amHero kpas riasza. [loakmroBee 3aMeTHO Oojiee BBHICOKOE, YEM y CaMKH,
4acTo 00pa3yeT B M0100POI0YHOM 00JIACTH BBIPAKEHHYIO BBITYKIYIO AYTY
(puc. 3, 12).

Tun knwea camku. KOHEK HAJIKIIOBbS IUIABHO M PaBHOMEPHO
BBITHYT MO Bceil ero jiuHe. «bisuika» MeHee BbIpa)K€Ha, 4YeM y caMia u
HUKOIJIa HE 3aXOJUT 3a NPOEKLHUI0 3aJHero kpas riasza. [loakitoBee He
o0Opa3yer B M0AOOpOAOYHOM OOJACTH BBIPAKEHHYIO BBINYKIYIO IYTY;
IpaHUIla €ro HWKHETO Kpasl MOYTH MpsiMasi, CJIerKa BBINYKJIas WU Jaxke
HECKOJIbKO BOTHYTA B MpeABEPIINHHON TpeTH (puc. 3, 12).

3aknouenue. Meron OECKOHTAaKTHOTO OINpeEJeNieHUsl TMojia Io
npoduasHOMY aOpHCy TOJIOBBI U KJIOBA, IPUMEHEHHBIN K PEAKOMY BUAY —
HEJeTalIeMy HOBO3EJIaHACKOIO MacTyLIKy TaKaxe, II0Ka3al CBOIO
s¢dexkTuBHOCTh. BhicOTa MOAKIIIOBBS B COBOKYIHOCTH C PSJIOM MEHee
BBIPAKEHHBIX MPHU3HAKOB B CTPOCHHM KJIIOBAa CaMIIOB U CAMOK MO3BOJISIOT
0e30mHrO0YHO OMpEACIUTh TOJI MTHIBI, KaK BHU3yalbHO, TaK U C
MIPUMEHEHUEM METOJIOB CTATUCTUYECKOTO aHAIM3a.

Mbut  6nazooapuvt  Ilony Crkogundy, cmapuemy «rypamopy Myses
ecmecmeennoil ucmopuu Kenmepbepu (Kpaiicmuepu, Hoeas 3enanous), Tomacy
Ulynvyy u Anany Tennucony, meneodscepam xoanexyuu Myses Te Ilana Toneapesa
(Bennunemon, Hoseas 3enanous), 3a npedocmasnenmvie 05l UCCAE008AHUS
KOJLIEKYUOHHbIE IK3EMNIAPbL MaKaxe.
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NON-CONTACT METHOD OF SEXING TAKAHE (PORPHYRIO
HOCHSTETTERI L..) BY BEAK OUTLINES: GRAPHIC AND
STATISTICAL APPROACHES

A.A. Vinogradov, A.A. Serov, A.V. Zinoviev
Tver State University, Tver

Here we present the results of applying the method of non-contact sexing of
birds by the profile beak outlines to a rare flightless rallid from New
Zealand — takah&. The graphic stage of the method made it possible to
identify visual differences in the profile outlines of the beak of males and
females. The reliability of the differences found was confirmed by a set of
statistical analysis techniques that showed almost 100 percent effectiveness
of the proposed method.

Keywords: birds, takahé, gender differences, beak, statistics
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