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AHHOTaumA: [laHHas nybavKauma BbINOJIHEHA KaK NOrMyeckoe npoaon-
KeHMe Halwen npegblaywen ctatbu. PaHee M3n10XKeHbl pesynbTaTbl KOM-
naekcHoro Gaopo-payHUCTUYECKOro palioHMpoBaHuA CesepHoit EBpasun.
3TOT pernoH, oxeaTbiBatoLWMi Bcto Tepputoputo boiBwero CCCP B rpaHu-
uax 1991 roga, npensapuTenbHO pasgeneH Ha 597 yyacTkos. [nAa Kaxxaoro
Yy4acTKa BblYMUC/EHBI KOIPDMLMEHTbI cxoacTBa HKakKapa pasgenbHo no: 1
— ¢nope gpeBecHbIX pacTeHui, 2 — payHe 6ecno3BOHOYHbIX U 3 — MNO3BO-
HOYHbIX *XMBOTHbIX, @ PANOHUPOBaAHME BbINMOJHANOCb HA OCHOBE aHaAM3a
ycpeaHeHHOM maTtpuubl KoaddpuumnmeHToB cxoactsa. OUeHUTb penpeseH-
TATUBHOCTb MCMOJIb30BAaHHbIX MAaTEPMANOB U YCTOMYMBOCTb NPOBEAEHHbIX
rPaHuUL, NPeaoXKEHO NOCTENEHHbIM YBEAMYEHMEM KOJIMYECTBA yCpeaHse-
MbIX MaTpUL, C 4ONOAHUTE/IbHbIM MPUB/IEYEHNEM AOCTYMHbIX AAHHbIX NO
APYrMM rpynnam opraHM3moB. B gaHHOM cnyyae 3TOT Noaxo4 peannsoBaH
[006aBNeHNEM K TPeM BbllleyKa3aHHbIM MaTpuuam KoapPpuLmMeHToB CXoa-
CTBA YETBEPTOM, paccinTaHHOM No $aope BCEX COCYAUCTbIX PacTeHMI Ha
ypoBHe poaa. BKkatoveHme B pacyeTbl ONOAHUTENbHON MATPULLbl YBENU-
YN0 YNCNIO NpU3HaKos ¢ 2156 go 3799 BnMAaoB, a BUAOB M POLOB — MNOYTH
BABoe. Bcneacreme 3Toro HEOAHO3HAYHO U3MEHUANCH MPEXKHUE Kaaccu-
bVKaLMOHHbIe npeacTaBneHmA. PopmanbHO OTANYMA B COCTaBNEHHOMN 3a-
HOBO KnaccMduKaumm oxBaTblBatoT 66 % y4acTkoB. Ho npu cpaBHUTENbHOM
oLeHKe MHPOPMATUBHOCTM MpeXHer 1 HOBOM KnaccubuKaumin cpegHee
OTK/IOHEeHWe (no moaynto) He npesbiwaeT 0.8 % cymmapHOW aucnepcum
MaTpuULbl KO3PPMUMEHTOB CXOACTBA. ITO CBUAETENLCTBYET O HAAEKHOCTH
paHee BbICKa3aHHbIX CYXAeHU 0 daopo-dayHUCTUYECKOW HeoaHOopoA-
HOCTW AAHHOrO pPernoHa U JaeT OCHOBaHME rOBOPUTb O BO3MOMKHOCTU CO-
CTaBNEHUA HECKONIbKUX KAacCUPUKaLUMI, CYLLECTBEHHO pPas/nyaloLLMXcA
MO COCTaBy TaKCOHOB, HO PAaBHO3HAYHbIX MO A0/1€ YYNTbIBAEMON UMW AUC-
nepcum o4HOM 1 TOM e MmaTpuLbl cxoacTBa. Kak 1 B npeablaylien pabore,
B Mpouecce nccneaoBaHMAa NPUMEHANIUCE HETPASMLMOHHbIE MeToAbl Npu-
KNaJHOM CTaTUCTUKN, 0O beANHAOLME B OA4HOM aNropuUTMe Noaxoabl Kna-
CTepHOro u GpakTopHOro aHanm3a. TaKKe MCNoAb30BaACA OPUTMHANBHbIN
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MeTOA NMHENHOM KaYyeCcTBEHHOM anmnpoKCMMaLMM MaTPUL, CBA3M, NO3BOSIO-
LN y4ecTb HEIMHEMHOCTb CBA3M C MOMOLLbIO BblAENEHHbIX rpagaumin pakTo-
pOB, BbIIBIEHHbIX NPU KNACTePHO-PAKTOPHOM aHam3e.
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PeueH3eHT: B. A. MNMpenoBckuit

MonyueHa: 26 mapTa 2018 roga

BsepeHue

Mpouecc No3TanHOro BbINOAHEHUA Gaopo-
dbayHMCcTUYEeCKoro panoHMpoBaHuA CeBepHOM
EBpa3nm no otaenbHbIM BUOTUYECKMM KOMMO-
HeHTam O6Ha)kun pag npobaem, noapobHo-
My OBCYKAEHWIO KOTOPbIX MOCBALLEHA cepuA
Hawux npexHux nybnmkaumin (bamvHosa, Pas-
KunH, 2008; PaBkuH u ap., 2014; PaskuH n ap.,
2015a, 6; Ravkin et al., 2015). Bbicokaa cTe-
neHb MHAMBUAYANbHOCTM Ka*KAOM M3 paccma-
TPMBAEMbIX OMOTUYECKUX Tpynn MPUBOAUT K
CYLLECTBEHHbIM Pa3/IMYUAM B NEPAPXMN U Me-
CTOMO/IOXKEHUM NPOBOAUMbIX TPAHULL, A TaKKe
B 06beme TaKCOHOB Knaccupmkaummn. B ocHos-
HOM 3TO 06YyC/NI0BNEHO rpynnoBo cneunduKon
3KO/IOrMYECKOM TONEePAHTHOCTU YKMUBOTHbIX M
APEBECHbIX PacTEHM, NpoABAAtOLLENCA Ha 06-
wem ¢oHe NPoCTPaHCTBEHHON U3MEHYMBOCTU
COBPEMEHHOr0 MMAPOTEPMUYECKOTO PEXKUMA.
Mpu atom Hanbonee OTYET/INBO BMAHA CBA3b
N3MEHYNBOCTN BNOTbI C 30HANbHOCTLIO U NPO-
BMHUMANBbHOCTBIO, TOTAA KaK UX UHTErpasibHoe
BAMAHME OTpaXKaeTcA B BUAE ANATOHANbHOrO
CMELLEHMA FPaHnL, (AMaroHanbHOCTH).

MonHoro coBnageHums 30Ha/IbHO-
NOA30HA/IbHbIX FPAHUL, U BblAENEHHbIX B MPO-
Lecce paoOHMPOBAHMSA, KaK NPaBWUIO, HET, TaK
¥Ke KaK M CTOMpPOLLeHTHOro CX0ACTBa B CNMUCKAX
YYaCTKOB, BXOAALUMX B T€ UM MHbIE TAKCOHbI B
Pa3/INYHbIX CXEMaX YaCTHOrO pPaliOHUPOBAHMA.
CyliecTBeHHble pasnuumMa nogobHoro poga
HepeaKM M B NpPeACTaBNEHUAX HalMX npea-
LLeCTBEHHMKOB — B 3aBMCMMOCTMN OT UCNO/b30-
BAHHbIX MMM MPUHLMNOB, METOAOB U COCTaBa
aHann3npyembix 06beKTOB. Mpn 3TOM aBTOpPbI
06bI4HO CYUMTAIOT UK, MO KpalHen mepe, Noa-
pa3yMeBaloT, YTO KaXAoe BbIMOJHEHHOE UMM
AeneHne — He TONbKO eAMHCTBEHHO BEpHOe,
HO M MOXeT OblTb PaAcNpOCTPaHEeHO Ha Bce
OCTafibHble FPYMMbl OPraHU3MOB UAN XOTA Obl
MX YacTb.

Ha Haw B3rnag, Bce pesynbTaTbl YacTHOMO
PaNoOHUPOBAHUA B TON UAN UHOM Mepe aaek-
BATHOCTM OTPaXKaloT pPeasibHO CyLLECTBYHOLLYHO
NPOCTPAHCTBEHHYIO WM3MEHYMBOCTb OOBLEKTOB
onpeaeneHHoro cnoA B obLen COBOKYMHOCTH,
Kak B CTAaTUCTMYECKOM aHcambne co ciiabbimu
BHYTPEHHMMU CBA3SIMM U 3HAYUTENIbHbIM BANS-

MopnucaHa K nevatn: 30 noHa 2018 roaa

HMEM BHELHWUX CPeaoBbIX OrpaHUYeHUn. ITo
CBA3AHO C BbICOKOW CTEMEHbD MHAMBUAYA/b-
HOCTM pPeaKkLMn PasNIMYHbIX BUAOB U UX Tpynn
Ha cpeay, a TaKKe C 0COBEeHHOCTAMM nccneno-
BaTeN1bCKOro annaparta. [pn aTom pasHble rpyn-
Nbl 06BEKTOB, NOAXOA0B M METOAOB aHaNu3a,
BK/AOYAA MHAMBMAYANbHOCTb aHANIMTUKA, He
aHTAarOHUCTUYHbI, @ AONONHAOT B NpeacTaBae-
HUAX APYT ApYyra, TO €CTb KOMM/IEMEHTAPHbI MO
OTHOLWIEHMIO MeXay cobolt 1 co Bcel HeoaHo-
POAHOCTbIO 0OBEKTOB, 0COHEHHO B TOM C/ly4ae,
KOrga Mcnosib3oBaHbl GOPMaANIN30BAHHbIE Me-
TOAbI arperauum.

B cBA3M C 3TUM NP BbINONHEHUWN KOMMJIEKC-
Horo ¢nopo-payHUCTUYECKOTO pPaNOHUPOBaA-
HuA CeBepHol EBpa3nmn Bo3HMKaeT npobniema
0606LEHMA NONYYEHHbIX YACTHbIX, 3a4acTyH
BECbMA MNPOTUBOPEYUBBIX, MPEeACTaBAEHUN O
NPOCTPaHCTBEHHON AnddepeHunaymm otTaenb-
HbIX BMOTUYECKMX KOMNOHEHTOB (PaBKMH U 4p.,
2017). OnpepeneHHble TPYAHOCTU CBA3aAHbI
eLle M € pasIMyHbiIM 06beMoM MOHATUA BMAA
N APYrnMX TAaKCOHOB B CUCTEMATMKE PasHbIX Op-
raHM3MOB, UX BMAOBOrO 6OraTcTBa M CTEMNEHMU
M3y4YEeHHOCTM pacnpocTpaHeHua. Nostomy npo-
cToe 06beaMHEHWE CMUCKOB BUAOB (MK ApYrux
TAKCOHOB) HEN3DEXKHO NPUBOANUT K LOMUHNPO-
BaHWIO 3aKOHOMEPHOCTEN, CBOMCTBEHHbIX Npe-
obnagatowmm no pasHoobpasuio rpynnam op-
raHM3moB. Hanpumep, 6ecno3BOHOYHbIM MO
OTHOLLEHMIO K PACTEHUAM, PaCTEHMAM — MO
CPaBHEHMIO C NO3BOHOYHbIMU. ITUM 0byCNOB-
NNeHbl NOJIHbIE UM 3HAYMMble noTepu MHPOp-
Mauum o6 ocobeHHOCTAX pacnpocTpaHeHUA
MeHee NpeACcTaBUTeNbHbIX FPYnn OPraHM3MoB,
B TO Bpemsa KaK npu Bnotnyeckom pamioHUpo-
BAHWM KenaTeNbHO MAKCMMaibHO COXPaHWUTb
He TONbKO 3HaHWA O cneuuduKke BCeX BUOOB
npu nx o6beanHEeHUN, HO U NPeaCcTaBleHMA No
BCEM aHa/M3MPYyEMbIM Fpynnam OpraHM3MOB.
[ns 3TOro NpeasoXKeH NPUHLMUN PaBHO3HAYHO-
CTM 3aKOHOMEPHOCTEN MO BbIAENEHHbIM Fpymn-
nam obbekToB (PaBkuH u ap., 2011). OaHako
3TO MO-NpPEeXXHeMy He OTMEHAET aKTya/IbHOCTU
npobaembl OLLEHKM YCTOMYMBOCTU NPOBOAM-
MbIX MPU PANOHMPOBAHMM FPAHULL.

O6blyHO nogobHble npobnembl pellatoTcA
3a CYeT yBe/IMYEHMA aHANN3UPYEMOM BbIBOPKM,
AOMONHUTENbHOIO NpUBAEYEHNA MHDOPMALMK
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0 BCe bo/bluem yucae BUAOB U/UAKN NPoOYUX
6uoTnyeckux rpynn. Mbl Mcnonb3oBaau Ana
3TOro ycpegHeHue maTpuy, KosadoduumeHToB
CXOACTBA, KaK afeKBaTHOE, B KaKOM-TO mepe,
obbegMHeHMe 3aKoOHOMepHocTel reorpadu-
YyecKkoi nameHYnBocTM prop 1 dayH Bce 60/b-
LEero Yncsa 3TasIoHHbIX rPYNn OpraHM3MoB, Nno
KOTOPbIM MMeeTCs CpaBHWMas WHbopmaumn
Nno UX pacnpocTpaHeHuto. [ns BbipaBHUBAHMA
npeacTaBUTENIbHOCTU TPYNM OpPraHM3MoB ne-
pes ycpeAHeHUemM NPoBOAUAM HOPMUPOBAHUE
Ha MWMHMMA/IbHYIO CYMMY 3HAYeHWI CXOACTBA
No KaxXgoMn matpuue B Lenom, 6e3 guaroHano-
HbIX NOKa3aTenei. [na 3TOro 3HaYeHUs Koao-
dGMLUMEHTOB yMeHbLIAnM BO CTO/IbKO pa3, BO
CKO/MIbKO CyMMa Mx bonblue No AaHHOW rpynne
BMAOB, YEM MATPULbl C MUHUMANbHOM CyM-
MoW. KnactepHbln aHann3 ycpeaHEeHHbIX TaKUM
obpasom maTpul, cXxoacTBa AaeT obuiee npea-
CTaBNEHWE O HEOAHOPOAHOCTM BCEX ITANIOHHbIX
rpynn, BMecTe B3siTbIX, C y4€TOM A0NYLEHNA X
pPaBHO3HAYHOCTW.

OAHaKo Ha 3ToM Npobaembl He ucyepnbiBa-
toTcA. [laxke ecnm cTaHO4ApPTM3MPOBATb METOAbI,
noaxoabl N UCXOAHble OFPaHUYEHUA, OCTaeTcA
KOMMOHEHT WM3MEHYMBOCTWN, CBA3AHHbIA C pe-
NPe3eHTaTUBHOCTbIO BbIBOPKM rpynn OpraHums-
MoB. Ee MOXXHO yC/IOBHO cYMTaTb AOCTATOUYHOM,
ecnn npubasneHne Apyrux 3TaNOHHbIX rpynn
Y)Ke He MEeHSIeT MOJlyYeHHbIX NpeacTaBAeHUM
nmbo KonebaHMA B NPUHAANEKHOCTU K TAKCO-
Ham CBOWMCTBEHHbl NNWb MNOrPAHUYHbIM Tep-
putopmam. Ons oLueHKN yCTOMYMBOCTU FpaHuL,
MOXHO MCMO/b30BaTb TaK Ha3blBaemMyto «OyT-
CTpan noaapepky» (Efron, 1979), xota npaso-
MEPHOCTb NPMMEHEHUA 3TOTO METOAA K MaTpu-
Lam CXOACTBa elle He A0Ka3aHa M BO3HUKAKT
NpPOrpaMmHblie TPYAHOCTM C AONYCTUMbIM 06b-
€MOM aHaNM3MpPyemMOoro Ymcsia npob.

OnbITy nogobHoM NpoBepKM CTabunbHOCTH
rpaHuL, 1 06bEMOB TaKCOHOB KlacCUdUKaLmm
NocBALLEHa AaHHaA cTaTbA. TakaA NonbITKa ocy-
LLeCTB/IEHA Ha NpMMepe AONOAHEHUA Tpex ma-
TpUL, cxoAacTBa: No ¢payHe HazeMHbIx becnos3so-
HOYHbIX (B KaYecTBe 3Ta/IOHHOM rpynmnbl B3ATbI
YKM — 529 BMAOB), BOAHbIX M Ha3eMHbIX MO-
3BOHOYHbIX (pblb M KpyrnopoTbix — 335 BMAOB,
3eMHOBOAHbIX — 40 BMAOB, NPEeCMbIKaOLWLMXCA
— 170 Buaos, ntuy, — 734 Bnga, manekonmTato-
wmx — 341 BMA) n ApeBecHbIX pacteHuin (536
BMA0B), Bcero 2156 Bmuaos. K atum tpem ma-
Tpuuam koadoduumeHToB cxoacTsa fobasneHa
yeTBepTaA maTpuua cxoacrtsa Gaopbl BCEX CO-
CYAMUCTbIX pacTeHWUI, BKAOYaA ApeBecHble, No
1643 pogam. B ntore o6begmMHeHHas BbIOOPKaA
BKAOYaeT nHdopmaumto no 3799 npusHakam

(4acTMyHO no Bugam m no pogam). MNpeasapu-
TeNbHOE TeCTUPOBaHME Pa3/INYMiA pPe3ynbTaToB
KnaccupuKkaumm no 536 sngam, oTHOCALMMCEA K
73 poAam ApeBeCHbIX PacTeHWUM, NOKa3ano, YTo
Ha BMAOBOM YPOBHe BblsiBfieHa 60nblias cBA3b
C MPOBUHLMANBHON M3MEHYMBOCTbIO Cpeapl, a
no pogam — € 30HaNbHO-NOA30HaNbHOW. Mpu-
YyemM BAUSAHME 3TUX PAaKTOPOB NPOC/EXKMBAETCS
B 0b6eunx KnaccuduKaumax, Ho cTeneHb coBna-
[leHUA C 30HA/NIbHOCTbIO BO3pacTaeT Mo mepe
POCTa YMCNA M paHra CUCTEMATUYECKUX TaKCO-
HOB B aHa/IN3MPYeEMOM BbIBOpPKeE.

CrtaTbA, npeanaraemasl BHUMAHUIO YuTaTe-
nen, npeacrtasnaet cobort NpPoAONKEHUE Ha-
wen nybnmkaumm B KypHane «lpuHUMNbI KO-
normm» (2017. Ne 1), nosTomy OHa HanucaHa
KaK JONO/IHEHUE K Hell. TEKCT ee COKpaLLEH No
06bemy Taknm ob6pasom, 4yTobbl MaKCMMabHO
n3bexaTb NOBTOPEHWUIA.

AHanuTnuyeckuii 063op
MaTepuansi

OnucaHue nybanKkauuii, rae nogpobHo oxa-
pPaKTepu3oBaHbl MaTepuanbl U AaHbl CCbIIKK
Ha NpeXXHue cTaTbn, NpuseseHoO Bo BeeaeHun.
McxogHble cBefeHUA O pacnpefeneHumn co-
CYOAMCTbIX PacTeHWUI (Ha ypoBHe poaa) 3aum-
CTBOBaHbI M3 6a3bl gJaHHbIX NopTana «buogar»
(Buopar..., 2017). O60buUieHME UX BbINOJHEHO
0. . MakeeBon. B yacTHOCTM, NpPU ITOM UC-
nonb3oBaHa nybaukauyma 0. . HyxumoBcKomn
¢ coaBtopamu (2003). JononHutenbHble cBe-
AeHuns no gnope apxunenara 3emna PpaHua-
Nocnda B3aTbl Hamum 13 ctatbm . C. MoceeBa
n 1. A. Cepruenrko (2017).

MeToabl

OnuncaHne MeToA0B CoAeprKaT CTaTbM, yno-
MsIHYTble BO BBeaeHuM, a TakKe nybankaumnm
HO. C. PaBkuHa, B. J1. KynepwTtoxa n B. A. Tpo-
¢vmoBa (PaBkuH 1 gp., 1978) n 0. C. PaBKMHa,
C. I. NvuaHoBa (2008). BkpaTue nx ocobeHHo-
CTW cBOZATCA K cneayowemy. MHPopmaumsa o
Knaccudunumpyembix obbeKTax npeacraBaset-
CA B BMAE MaTpuubl KO3PPULIMEHTOB CXOACTBA
dayH n/mnmn dnop BblAeNEHHbIX y4aCTKOB. B Ka-
YyecTBe XapaKTepPUCTUKM «pa3bpoca» 3HaAYEHN
K03pPMUMEHTOB NPUHAT cpeaHUIN KBaapaT oT-
KNOHEHMA OT CpeAHero no Bcen matpuue (guc-
nepcua). ConoctaBnsemble BapMaHTbl CHavyana
Knaccudbuumpyrotcs Takum obpasom, 4TobbI
AONA ANCNEPCUN UCXOOAHOW MaTpuLbl KO-
OUUMEHTOB, YYUTbIBAEMOM KnaccuduKaumen,
6blna Hambonbwen. na aToro M3 Koapomnum-
€HTOB CXOACTBAa BbIYMTAETCA cCpeaHee Mo WX
MaTpuLe 3Ha4YeHue. B pesynbraTte Bce KOapdu-
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UMEHTbl MeHblle CpeAHero CTaHOBATCA OTPU-
LaTeNbHbIMW. 3aTeM ULLETCA Napa BapMaHTOB,
obbeanHEeHMe KOTOpbIX B OAWMH KNacC YMeHb-
WAeT Ha4vya/lbHY0 AMCNEPCU0 HA MaKCMManb-
HO BO3MOXHYIO BE/IMYMHY, T. €. NPobbl C Hau-
6onbwmm cxoactsom. MNocne atoro ctonbubl u
CTPOKM MaTpuupbl KO3OPULMEHTOB, COOTBET-
CTBYHOLLME HAMAEHHOM Nape BapMaHTOB, MO3-
NIeMeHTHO cymMupytoTcs. Ha arpermpoBaHHoOM
Tak maTpuue npoueaypa obbegmMHeHUs NOBTO-
pseTcA. Takon MOUCK U arperauunto NPoaoNKa-
0T 40 TexX nop, NOKa A0NSA YYNTbIBaeMOM auc-
nepcun yBenmuynsaeTca. ITo NPOUCXOLMUT, eCn
06beANHAIOTCA BAPUAHTBI C NONOKUTENbHbBIMM
KoapdunumeHtamu. B pesynbtaTe nonyyaerca
HeKkoTopasa KnaccudPukauma — obbeaunHeHue
BAPWAHTOB HaceNeHMA MO UX MAaKCUMasbHOMY
CX0ACTBY B He3agaHHOe yncno Knaccos. Mpwu
3TOoM K03ddUUMEeHTbl NPob BHYTPU Kiaccos B
OCHOBHOM MOJIOKUTENbHbI, @ MEXAY Klaccamu
— OTPULATE/bHDI.

[anee NnpoBOAAT OUEHKY AMCNepcumn Koad-
dULUNEHTOB CXOACTBA, YYTEHHOM COCTaBNEHHOM
Knaccudukauymen. ins storo Bce Koadppuumner-
Tbl BHYTPW HalAEHHbIX KN1ACCOB YMEHbLLAIOT HA
nx cpegHee, a KOAGOUUMEHTbI CXOACTBA MEXKAY
Knaccamm yBesIM4YMBAIOT Ha aBCONIOTHYIO BeU-
YMHY MX cpegHero. B pesynbrate nosnydaetcs
OCTaTO4YHAA MaTpuua KoapPuuMeHTOB, AUC-
nepcua KOTOPOM MeHbLUe, YeM Y UCXOAHOW.
PasHuMLa 3TUX AUCNEPCUI, OTHECEHHaA K Ha-
YanbHOM, COCTABNAET AONH0 YMeHbLueHUA. Mpu
KnaccudpuKaumm Nopor 3Ha4YMMOCTU Mo npea-
CTaBUTENbHOCTW ANSA BblaeneHms nogobnacren
N NPOBUHLMA PaBeH YeTblpeM Yy4yacTKam, TO
€CTb 3TN TAKCOHbI MOTYT ObITb BblAENEHDI, €CN
B HUX BXOOMUT HE MeHee YeTblpex y4acTKoB nep-
BMYHOTIO pa3feneHusa TeppuTtopun.

Pe3ynbratbl

®nopucmuveckasn u
gayHucmuyeckana Kaaccugukayuu

Nepapxunyeckasa kKnaccuodukauma dnaopbl co-
CYANCTbIX pacTeHui no 1643 poaam 597 yyact-
kKoB CeBepHoM EBpasum npeactaBneHa Huxke
n Ha puc. 1. HomMMHauuA TaKCOHOB Knaccnou-
KauuKn BbIMNONHEHA POPMAIbHbIM COYETAHMEM
Ha3BaHWI BXOAALLMX B COCTAaB TaKCOHa KpaM-
HUX (MOrpPaHMYHbIX) Y4aCTKOB B HAaNpPaBAEHWUM C
3anaja Ha BOCTOK U C ceBepa Ha Hor.

¢gnopo-

Cesepo-BocmoyHbili ocmposHoUl pe2uoH

1. CeBepo-BocTouHan (ocTpoBHan) nonspHo-
nycTblHHaA NogobnacTs (7 NONAPHO-NYCTbIHHbIX
Y4acTKOB U 1 cybapKTHUYECKU TyHApoBbIA). [a-
Jlee C/I0BO «y4YaCTKOB» OMyLLEHO.

CesepHblli (MeyeHz20-AHaOdbIpcKuli)
pedKonecHo-myHOposblli pe2uoH (TYHAPOBbLIX
APKTUYECKMX N cybapKTMuecknx 26 un 43, pea-
KonecHbix 20, ceBepoTaeXKHbIX 3).

MopobnacTtu

2.  3anagHas  (MeyeHro-baiaapaykKas)
peAKoNecHo-TyHApoBan (TYHAPOBbIX apKTUYe-
CKUX M cybapKTMyeckmx 4 u 8, peaKonecHbix 4,
ceBepoTaeHbIx 3);

3. CeBepHas cpeauHHaa (banaapauko-
KonbimcKasn) peakonecHo-TyHAapoBas (TyHapo-
BbIX apKTUYECKUX U cybapKTuyeckmx 21 u 16,
penKonecHbIx 7);

4. OxHasA cpeAnHHanA aHKkNaBHas (MsacnHCKo-
KonbiMmckasn) pepgKkonecHaa (cybapKTuyeckui
TYHAPOBLIN 1, peaKkonecHbix 9);

5.CeBepo-BocTouHan(Konbimcko-YyKkoTcKas)
TyHApOBasA (TYHAPOBbIX APKTUYECKUX U cybap-
KTUYeckux 1 u 6);

6. HOro-BoctouHas (Kopsikckaa) TyHApoOBO-
cybapKTMyeckan (TYHAPOBbIX CybapKTUYECKMX
12).

CpeduHHblili (Banmuticko-Kamyamckuli)
pedKonecHo-cmernHol pe2uoH (TYHAPOBbIX Cy-
H6apKTMyeckmx 4, peakonecHbix 58, cesepo- u
cpeaHeTaeXHbIX 29 n 76, lOXKHO- M NOATAEXHbIX
45 1 25, WMPOKONNCTBEHHO-NTECHbIX 16, rOpHO-
TaeXHbIX 29, necoctenHbiX 1 ctenHbix 20 n 73,
MONYNYCTbIHHbIX 8).

7. 3anapgHaa (Bantuincko-balikanbcKas)
ceBepoTaeKHo-cTenHaa nogobnactb  (pea-
KOMIeCHbIX 2, CeBepo- W cpefHeTaerKHbIX
24 »n 32, OXHO- M noataexHbix 20 mn 16,
LWMPOKONNCTBEHHO-NECHbIX 14, FOPHO-TaEMXKHbIX
9, necoctenHbix 1 ctenHoix 20 n 45, nonyny-
CTbIHHbIX 2).

MposunHUMK

7.1. CeBepo-3anagHan (Konbcko-
EHucelickana) ceBepo-cpeaHeTaexkHan (peako-
NIeCHbIX 2, ceBepo- 1 cpeaHeTaexHbIx 24 n 21,
IOXKHOTAEXKHbIN 1);

7.2. 3anagHaa (Bantuicko-YpanbcKas)
CpeAHeTaeKHOo-cTenHasna (cpeaHe- U HXKHOTaeK-
HbIX 5 1 8, NOATAEXKHbIX U LUMPOKOJAUCTBEHHO-
necHblx 15 u 14, necocTenHbliX U CTenHbIX 12 n
17, nonynycTbIHHbIX 2);

7.3.CpeauHHantoxHasA (Ypano-balikanbcKas)
cpegHeTaerKHo-cTenHaa (cpegHeTaeXKHbIX 6,
FOXKHO- M NoATaexKHbiX 11 n 1, ropHo-TaeKHbIX
9, NecocTenHbiX U CTEMHbIX 8 1 28).

8. CpeguHHaa BocToyHaa (EHucelicko-
OxoTcKan) peaKonecHo-cTenHas noaobnacTb
(pepkonecHbix 51, ceBepo- U cpeaHETAEKHbIX
5 1 34, 10}KHO- 1 TopHO-TaexHbIX 7 1 20, cten-
HbIX 6).
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MposnHUMHK

8.1. CeBepo-BocTtoyHas (BocTouyHo-
CnbupcKan) peaKonecHo-TaexHasa (peakonec-
HbiXx 48, ceBepo- U cpegHeTaexHbIx 3 u 17,
FTOPHO-TaeXHbIX 12);

8.2. CpeanHHasa ceBepHasa (IBeHKMICKas)
peaKonecHo-cpeaHeTaeKHan (peaKonecHbIx 3,
CeBEpO- 1 CpeaHETAEXKHbIX 2 1 13, IOXKHOTaEXK-
HbI 1);

8.3. tOro-BocTtoyHan (3abainkanbcko-
OxoTcKan) cpeagHeTaeXKHo-cTenHan (cpegHe- m
FOXKHOTaeXKHbIX 4 N 6, TOPHO-TaeXHbIX 8, cTen-
HbIX 6).

Mopobnactu

9. CpeauHHasn NPUTUXOOKEAHCKaA
(KamyaTtcko-Kypunbcko-CaxanmMHcKkasn)
TYHAPOBO-IOXKHOTaeXKHasA (TyHAPOBbIX cybap-
KTUYeCKux 4, pegKonecHbix 5, cpegHe- 1 HOX-
HOTaeXHbIX 4 n 5).

10. HOro-3anagHaa (Kapnatcko-Ypanbckas)
No/YNyCTbIHHO-CTENHas (NoATaeXHbIX 2, cTen-
HbIX 22, NONYNYCTbIHHbIX 6);

11. HOro-BocTtoyHasa NpPUTUXOOKeaHCKas
(AmypcKo-Yccypuinckan) cpenHeTaeKHo-
noaTaexKHas (cpeaHe- 1 I0XKHOTaEKHbIX 6 1 13,

NoATaEXKHbIX 7, LUIWPOKONUCTBEHHO-NECHDIX 2);

t020-3anadHeilli (Kaeka3scko-
CpedHeazuamckuli) neco-nycmoelHHO-cmernHol
peauoH (LUMPOKONUCTBEHHO- N TOPHO-/TECHbIX 2
n 11, paBHUHHO- N FTOPHO-CTENHbLIX 8 1 13, no-
NYNYCTbIHHbIX 29, NYCTbIHHbIX 51).

Mopobnactu

12.3anagHas (KpbiImcko-KaBKa3cKas) ropHo-
NlecHaa ¢ NPOHUKHOBEHWEM B CTeNb WU nonyny-
CTbIHU (LWMPOKONUCTBEHHO- U TOPHO-NECHbIX 2
n 11, cTenHbIX 7, NONYNYCTbIHHbIX 3);

13.CeBepo-3anagHasn(Bonkcko-ImMOUHcKan)
NONYNYCTbIHHO-NYCTbIHHAA (NOAYNYCTbIHHbLIX 1,
NYCTbIHHbIX 5);

14. Ceepo-BoctoyHana (KasaxcTaHckasn)
NONYNYCTbIHHO-NYCTbIHHAA (cTenHbIX 1, nony-
NYCTbIHHbIX 16, NYCTbIHHbIX 28);

15. KOro-3anaaHan (Y36eKcko-TypKkmeHcKan)
NOJYNYCTbIHHO-NYCTbIHHAA (FOPHO-CTEMHbIX 3,
NOJIYNYCTbIHHbIX 2, NYCTbIHHbIX 13);

16. HOro-BocTtouHas aHKNaBHas (TagKUKCKO-
Kuprunsckas) ropHo-cTenHas, ¢ NPOHUKHOBEHMU-
€M B NONYNYCTbIHM U NYCTbIHM (FOPHO-CTEMHbIX
10, nonynycTbiHHbIX 6, MYCTbIHHbIX 5).

Puc. 1. PaitoHmpoBaHue CeBepHoli EBpasum no ¢paope cocyamncTbix pacTeHUI Ha YPOBHE poaa.

Mpwu coctasneHunm Bcex KapT CesepHoI EBpasnmn ncnosb3osaHa HopMasibHaa PaBHOMPOMENKYTOUYHAA KOHUYe-
CKanA npoekuus B. B. KaBpaickoro. XapakTepuCcTUKM TaKCOHOB CM. Bbllle B TEKCTE KNacCUPUKaLMU; rpaHuLbl:
1 - pervoHoB, 2 — nogobnacten, 3 — NPOBUHLLNIM

Fig. 1. Zoning of Northern Eurasia made on the flora of vascular plants at the genus level.

In the preparation of all maps of Northern Eurasia the Kavrayskiy normal equidistant conical projection was
used. See characteristics of the taxa above in text of classification; borders of: 1 —regions; 2 — subregions; 3 —
provinces
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Pe3ynbTtatbl popo-payHUCTUYECKOTO palio-
HUPOBAHWUA NO YETbIPEM MATPULAM — NO3BO-
HOYHble, 6ecno3BOHOYHbIE, APEBECHbIE pacTe-
HWS MO BMAAM W BCE COCYAMUCTble PacTeHuMA no
poAam — NpUBEAEHbI HUXKE U Ha puC. 2.

MonapHo-nycmoiHHLIG ocmposHoli peauoH

1. MNMonApHO-NYCTbIHHO-TYHAPOBAA OCTPOB-
Hasa nogobnactb (yyacTkos NoNApPHO-
NYCTbIHHbIX 7, TYHAPOBbIX apKTUYECKUX 2, Cy-
H6apKTmMyeckmin 1).

CpeduHHbIli myHOpo8o-cmernHol peauoH
(TYHAPOBbIX apKTUYEeCKUX 24, cybapKTUYECKMX
47, peaKonecHbix 78, ceBepo- MU cpeaHeTaex-
HbiX 32 1 76, IOXKHO- N NoATaeXHbIX 45 n 25,
FTOPHO-TAEXHbIX M LUMPOKOAUCTBEHHO-/IECHbIX
29 n 16, necocTenHbIx 1 cTenHbix 20 1 61).

2. TyHgpoBaa MmaTepukoBaa nogobnactb
(TYHAPOBbIX apKTUYEeCKUX 24, cybapKTUYECKMX
30, peaKonecHbix 1).

MposnHLUNK

2.1. 3anagHas (TYHAPOBbIX aPKTUYECKUX 2,
cybapkTuyeckux 13, pegkonecHoin 1);

2.2. CpeanHHaA apKTUYecKasa (apKTUYeCcKnx
TYHAPOBbIX 21, cybapKTMyeckux 11);

2.3. BocTo4uHas (apKTUYECKU TYHAPOBLIN 1,
CybapKTUYECKUX TYHAPOBLIX 6).

3. TyHOpOBO-TaeXHaa NPUTUXOOKEAHCKanA
(Kopsakcko-Kamuatckan) nogobnactb (TyHApo-
BbIX CybapKTUyecknx 14, peakonecHbix 5, cpea-
HeTaeKHbIX 3).

MposnHLUK

3.1. TyHapoBaa (TyHApPOBbLIX cybapKTuye-
CKux 4);

3.2. PegkonecHo-TyHApoBas (TYHAPOBbIX Cy-
b6apkTnyeckmx 10, peakonecHbix 5, cpeaHeTa-
eXHbIX 3).

4. MpeaTyHApPOBO-peaKonecHaa nogobnactb
(TyHApPOBbIX CybapKTUYECKMX 3, peaKosieCHbIX
67, ceBepoTaeKHbIX 3).

MpoBUHLMNK

4.1. 3anagHan (pegKonecHbix 7, ceBepoTa-
eXKHbIl 1);

4.2. CpeanHHasa (cybapKTUYECKU TyHApPO-
Bbl 1, pegKonecHbix 19, ceBepoTaerKHbIi 1);

4.3. HOro-BoctoyHas (pegKkonecHbix 35, ce-
BEpPOTaEKHbIX 1);

4.4. BocTo4Has (TYHApOBbIX CybapKTUYECKMX
2, peaKoNecHbIX 6).

5. TaexHo-cTenHaa nogobnactb (peako-
NlecHbIX 5, ceBepo- U cpefHeTaexHbIX 29 n 72,
FO’KHO- M TOPHO-TaeXHbIX 35 1 29, noaTaerKHbIX
23 N WMPOKOAUCTBEHHO-NECHbIX 14, necocTen-
HbIX M cTenHbIX 20 n 61).

MpoBUHLMNK

5.1. CeBepHasa TaeXHasa (penKonecHbix 5,
CeBepo- N cpeaHeTaeHbIX 29 1 62, HOXKHO- U
ropHo-TaeXHbix 19 u 25, noataexkHbIxX 5, neco-
CTEMHbIX U CTEMNHbIX 4 1 5);

5.2. KOro-3anagHasa XHOTaeXHo-CTenHas
(ro’KHOTaEeXKHbIX U MoATaeKHbIX 2 un 13,
LWMPOKONUCTBEHHO-NECHbIX 14, necocTenHbIX U
cTenHbIX 16 1 33);

5.3. lOxkHas cTenHan (ctenHbix 17);

5.4.0ro-BocTo4Has cpegHeTaeKHO-CTenHasnA
(cpeaHe- u toxkHOTaeKHbIx 10 1 14, noaTaeK-
HbIX U TOPHO-TAEXHbIX 5 1 4, cTenHbIX 6).

6. TaeXXHO-NecHaA NPUTUXOOKeaHCKasa Noao-
6nacTtb (cpeaHe- u oXKHOoTaeKHbIx 1 1 10, noa-
TAeXHbIX U LUMPOKOIMCTBEHHO-/IECHbIX MO 2).

t020-3anadHeil (Kaekascko-
CpedHeazuamcKuli) pecuoH (LUMPOKOANCTBEH-
HbIX M TOPHbIX 1ecoB 2 1 11, cTenHbIX paBHUH-
HbIX U TOpHbIX 37 1 20, NONYNYCTbIHHbIX U NYy-
CTbIHHbIX 37 1 51).

Mopobnactu

7.KpbiMmcko-KaBKa3cKas (LULMPOKONUCTBEHHO-
NeCHbIX 2, ropHO-necHbIx 11, ctenHbix 9, nony-
MYCTbIHHbIX 3).

8. MycTbIHHO-CTENHaA Ka3axcTaHcKo-
CpeaHeasmnaTtcKas (ropHo-cTenHbIx 13, cTenHbix
11, nonynycTblHHbIX 34, NYCTbIHHbIX 51).

MpoBnHLMHK

8.1. CeBepo-3anagHasn NYCTbIHHO-
NonynycTbiHHaA (ctenHbiX 1, MOAYMNYCTbIHHbIX
10, NycTbIHHbIX 5);

8.2. CeBepo-BocToyHas cTenHasa (CTenHbIx
9);

8.3. CpegMHHasa noaynycTblIHHO-NYCTbIHHAA
(ctenHbix 1, nonynycTbiHHbIX 18, MYCTbIHHbIX
32);

8.4.0ro-3anagHaa nyCcTbIHHO-ropHOCTENHaA
(ropHO-CcTenHbIX 7, MONYNYCTbIHHbIX 5, NYCTbIH-
Hbix 14);

8.5. KOro-BoctoyHan ropHo-cTenHas (ropHo-
CTenHbIX 6, NOAYNYCTbIHHbIX 1).

113



PaBkuH HO. C., Boromonosa W. H., UpibyanH C. M., YecHokoBa C. B. OueHKa YyCTOMYMBOCTWM rpaHuy, npu ¢naopo-
dbayHUCTUYECKOM paitoHNpoBaHuK // MpuHumMnbl 3Konorumn. 2018. Ne 2. C. 108-124. DOI: 10.15393/j1.art.2018.7702

2T
22
23
BV
| EW
i
a2
43
B -
AT
i 57
B e
B

arf
a2
B
ns
5

Puc. 2. dnopo-dpayHuctmyeckoe palioHMpoBaHue CeBepHol EBpasum no cpegHemy CXOACTBY YeTbipex ma-
TpuL (Ha ypoBHe BMAA NO APEBECHbIM PACTEHUAM, Ha3EMHbIM UM BOAHbIM NO3BOHOYHbIM; Ha YPOBHE poaa —
Nno BCEM COCYAMUCTbIM PACTEHUSM).

XapaKTepPUCTUKM TAKCOHOB CM. Bbile B TEKCTE KaccudUKaumm; rpaHnubl: 1 — pernoHos, 2 — nogobnacrei, 3
— MPOBUHLUMN, 4 — MAaKCMMaNbHOM ANArOHaIbHOCTU

Fig. 2. Flora-fauna zoning of Northern Eurasia by the average similarity of the four matrices (at the species
level for woody plants, terrestrial and aquatic vertebrates, at the genus level — for all vascular plants).
See characteristics of the taxa above in text of classification; borders of: 1 — regions, 2 — subregions, 3 —
provinces, 4 — maximum diagonality

dnopo-payHUCTUUECKAA CTPYKTYpaA

CTPYKTYpHbIM rpad, oTobpakalowmii cxoa-
cTBO GNIOP COCYAMCTbIX PACTEHWIM BblAeNeH-
HbiX nogobnacten, UANKOCTPUPYET TPU TPEH-
Aa (puc. 3). MepBblt U3 HUX, HANPaBAEHHbIN
C ceBepa Ha tor, COBMagaeT C yBe/INYEHUEM
TennoobecneyeHHoCT Npu oAHOBPEMEHHOM
YMeHbLUeHMM BnaroobecneyeHHoOCTH. B pesynb-
TaTe 3TUX USMEHEHUN TMAPOTEPMUYECKOrO pe-
MM, U NpeXJe BCEero COOTHOLLEHMA Tenna u
Bnarn, opMmnpPyOTCA 30HaNbHblE U3SMEHEHMA.
Ha rpade oHM oOTOBparkeHbl BepPTUKA/IbHbIM
PAAOM M3MEHEHMM B HanpaB/ieHUN OT nonap-
HbIX NYCTbIHb K TYHAPAM, PeAKONECbAM, Necam,
necocrenu, cTenu u ganee K nNoaynycTbiHAM U
NYCTbIHAM. MI3MeHeHMA, NNACTPUPYEMbIE TO-
PU30HTaNbHbIM PAAOM, CBA3aHbl C NPOBUHLM-
a/IbHOCTbIO (KOHTUHEHTANIbHOCTBIO) U YBENMYE-
HMeM abCoOTHbIX BbICOT MECTHOCTU. BansaHue
BbICOT NPOABASAETCA B OCHOBHOM B KpbIMCKO-

KaBKa3ckon n KasaxctaHcko-CpeaHeasnaTckom
nopgobnactax, To ectb Ha KaBkase u MNamupo-
TaHb-LWaHCcKOM 4vactn Tepputopuun. AHano-
TMYHbBIN rpPad, BbLICTPOEHHbIA MO M3MEHEHUIO
cxoacTtea Gnop pPernoHoB, BCAeACTBUE ABHOM
nepearperaumm WANOCTPUPYET B OCHOBHOM
WMPOTHble (30HanbHble) oTamumA. Torga Kak
NPOBUHLUMANBHYIO M3MEHYMBOCTb MOXKHO OT-
pa3uTb AMWb Ha MOMAPHbIX OCTPOBax, MNoO-
CKONbKY 3aMaZiHaA 4acTb 3TUX OCTPOBOB M3-3a
OTENNAIOLWEro BAUAHUA CEBEpPO-BOCTOMHOIO
oTBeTBAeHUA cucTtembl fonbdpcTpum no pnope
COCYAMUCTbIX PACTEHWUIM OKasblBaeTcA bamke K
MaTepMKoBOMN ¢iope, a BOCTOYHbIE OCTPOBA B
npouecce KaacCMPUKaLmMn BbILENAIOTCA B Ca-
MOCTOATENbHbIA PETUOH.

CTpYKTYpHbI rpad ¢propo-dpayHUCTUYECKOTO
CXOACTBA MO YeTbipeM yCpeaHEeHHbIM MATpu-
LLaM MOJIHOCTbIO COBMAZaeT C TAKOBbIM MO TPEM
ycpeaHeHHbIM maTpuuam (PaBkuH n gp., 2017),
NO3TOMY 3€eCb He NpMUBEAEH.
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Puc. 3. NMpocTpaHCTBEHHO-TUMNONOTMYECKas CTPYKTYpa Gopbl COCyANCTbIX pacTeHmii CeBepHoli EBpasum Ha
YypOBHEe poga.
BHYTPM 3HAYKOB NpUBEAEHbI HOMEPA TAKCOHOB KnaccudurKaumm (CM. B TEKCTe), B BUAE NMOACTPOUYHOrO MHAEK-
ca NoKasaHa BeNMYMHA BHYTPUIPYNNOBOro CXoACcTBa. MeKay TakcoHaMu 0603HaueHa BeMUYMHA MEXKTPynno-
BOro cxoacTsa. CTpenku y nepeyHs 0CHOBHbIX CTPYKTYPoobpasyrowmx GaKTOpoB cpeabl YKasblBatoT Hanpas-
NeHue yBeIMYEHUA UX BAUAHUA 1 Gaopo-payHUCTUYECKME TPEHAbI

Fig. 3. Spatial-typological structure of flora of vascular plants of Northern Eurasia at the genus level.
The numbers of taxa are inside the icons of the classification (see in the text), a subscript shows the value of
intra-group similarity. Between the taxa the magnitude of intergroup similarities is indicated. The arrows at
the list of basic structure-forming environmental factors indicate the direction of increasing their influence

and floro-faunistic trends
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JKonorMyeckas  opraHusauums
dbayHUcTUUYECKOI HEOZ4HOPOAHOCTH

dnopo-

MpuY aHanM3e maTpuubl CXOACTBA MO poAam
COCYAMCTbIX pacTeHMn Hanbonee BennKa CBA3b
HeogHopoaHocTu dnopbl CeBepHon EBpasum
¢ TennoobecneyeHHOCTbIO (62 % Ancnepcum
MaTpuubl KO3GOUUMEHTOB CXOACTBA), @ C 30-
HAaNbHOCTbIO M PErnMoHaANbHOCTbIO aHANOrMY-
Hble OLEeHKWN CBA3M COOTBETCTBEHHO HAa 61 7 %
MeHbLlle. HamHoro cnabee cBA3b C NPOBUHLM-
anbHOCTbIO (17 %), @ C MHCYNAPHOCTBIO U MOo-
ACHOCTbIO OHA M BOBCe Hesenuka (8 n 0.9 %).
Bcemn nepeuncneHHbimmn GakTopamm, Bmecte
B3ATbIMU, yunTbiBaeTca 79 % aucnepcun. Mpwu
3TOM npupaweHme MHGOPMATUBHOCTM MO OT-
HOWEHUID K TennoobecneyeHHOCTU npocse-
YKE€HO TONbKO MO PEerMoHaNbHOCTU U UHCYNAP-
HocTK (16 1 1 %), ocTanbHble paKTOPbl NOAHO-
CTbHO CKOPPENMPOBAHDI C Npeablaywmmm Habo-
pamu. MpupoagHble pexunmbl (Hepasaennmble
coyeTaHus GAKTOPOB) MO MEpPapPXMUYECKON U
CTPYKTYPHOM KnaccupuKaumam yBennymsatoT
06bACHEHHYO Aucnepcmio maTpuubl Ha 7 %.
MHOKecTBeHHbIN KO3pOULMEHT Koppensauum
BCEX YKA3aHHbIX CBA3EM CPABHUTE/IbHO BbICOK
n paseH 0.93.

Pe3ynbTaTbl aHANOMMYHbIX PAaCYeTOB TOJIbKO
no BUAAM APEBECHbIX PAaCTEHUI, Kak NPABUIIO,
BbllLE, 33 WCKAKYEHNEM MPOBUHLMANBHOCTY,
CBA3b C KOTOpoW BABoe MeHble. o poaam
BCEX COCYAUCTbIX PAacTeHUM B LLeIOM MO BbiAB-
NIeHHbIM paKTOPAM OLLEHKM Bblle Ha 24 %, a C
NPUPOSHbIMU peXMMaMM CBA3b Ha 6 % HUXKe.
Mo Bcem COCyAUCTbIM pacTeHnAm aKTopbl U
peXKMMbl CBA3aHbI BCero Ha 6 % 6onblie (MHO-
YKeCTBEHHbIN KO3 PUUMEHT KOppenaumm Bcero
Ha 0.045 6onblie). Pe3ynbTaTbl paioHMpPOBa-
HWA NO MUCNONb30BaHHbLIM NPU3HaKam Hanbo-
Jlee CXOAHbl C TAaKOBbIMU MO BMOTUYECKOMY U
KAMMATUYECKOMY pPaMioOHMpOBaHWUIO (pa3nu-
4yMA He NPEBbIWAT = 2 %) U 3HAYUTENIbHO OT-
IMYAIOTCA OT pe3ynbTaToB GAOPUCTUYECKOrO
n Pusmko-reorpapmyeckoro panoHMpPOBaHUA
(cooTBeTcTBEHHO Ha 12 1 8 % meHblle, Yem Nno
BCEM COCYAMUCTbIM pacTeHuAMm). OnncaHus pam-
OHMPOBAHMA B3ATbI ANA CPaBHEHUA U3 nybam-
Kauumn (dnopa CCCP, 1934; Puxtep, 1964; Kyp-
Haes, 1973; Udvardy, 1975; BopoHoB, Kyuepyk,
1977; Atnac CCCP, 1983).

OueHKM cunbl U OBLLHOCTM CBA3U TEX e
GaKTOPOB M pPeEXMMOB MO TPEM M YeTbipem
ycpeAHeHHbIM MaTpuuam (1-3 — apesecHble
pacTeHuns, 6ecno3BOHOYHbIE N MO3BOHOYHbIE
MBOTHbIE Mo BUAam; 1-4 — 10 e camoe, NAtoC
BCE COCYAMCTble pacTeHUs MO PogaM) CXOAHbI
KaK C paHee pacCYMTAHHbIMM 3HAYEHUAMM, TaK

n mexay cobon (tabn. 1). B uenom no yetbipem
MAaTPULAM OHM Ha ABa MPOLIEHTA HUXKE, Yem
no Tpem. 3TN OTINYUA ABHO HEAOCTOBEpPHbI U
CBMAETENBCTBYIOT O AOCTAaTOMHOCTM NpeacTas-
JIEHWI, MONyYEeHHbIX NO MNEepPBOMY BapUaHTY
cYyeTa Npu ycpeaHeHUn Tpex maTpuu. To Ke
CBOMCTBEHHO U pe3ynbTaTam reorpapuyeckoro
PaNOHUPOBAHUA, OLLEHKM KOTOPbIX NMOJHOCTbIO
COBMaZaoT MO KAMMATUYECKOMY, BUOTUYECKO-
My U GpropucTnyeckomy parioHnMpoBaHuio (42;
39 1 33 %) 1 YyTb MeHbLUE — NO YeTbIpeM Ma-
TpUUAM JNA NecopacTUTENbHOMO pasgeneHus
Tepputopun (22 n 21 %).

Pe3synbTaTbl B3auMHOM (nepekpecTHon) an-
NPOKCMMALUUN CPeAHUX MATPUL, cXxoacTBa Mo
TPEM U YEeTbIPEM UCXOAHbIM NOKa3bIBalOT B 06-
LLLeM HEeBbICOKOe npupalleHne nHGopmaTmB-
HOCTU. TaK, KnaccnpumKauma, cocTaBieHHan no
MaTpuue cpeaHen nNo TPeM UCXOAHbIM, YYUTbI-
BaeT 64 % ee gucnepcumn, a BbINOAHEHHAA NO
YyeTbIpeM UCXOAHbIM MaTpuuam — 62 % (BmecTe
70 %). To ecTb NpupalleHme 3a cyeT obbeaun-
HeHMA KnaccmduKkauuim paBHO Bcero 6 %. Te
e 06begMHEHMA NO MATPULLE CPeaHEN, Noay-
YeHHOM M3 YeTblpex UCXOAHbIX, AAt0T COOTBET-
CTBEHHO 4YyTb bosnbliee npupaweHue: 8 % (B
CpeAHeM Mo TPEM U YeTblpeM maTpuuam 7 %;
Tabn. 2).

O6cyxaeHue

ConocTtaBnsAa pesynbTaTbl aHaNM3a HEOAHO-
POAHOCTU GopPblI COCYAUCTbIX PACcTeHUM, Bbl-
NONIHEHHOTO HAa YPOBHE PoZa M TO/IbKO ApeBec-
HbIX pPacTeHWI Ha ypoBHe BUAa (PaBkMH u gp.,
20156), MOXXHO OTMETUTb, YTO MOCNe BKAKOYe-
HUS OaHHbIX No apxunenary 3emnsa dpaHua-
Mocnda no Bcem COCYyAUCTbIM pPaCTEHUAM
BblAE/IEHO YeTblpe pPernoHa, a OTAeNbHO No
BMAAM APEBECHbIX pacTeHu — Tpu. To ecTb OT-
NINYMA CBOAATCA K OTCYTCTBUIO MO APEBECHbIM
pacteHnam MonapHO-NyCTbIHHOTO OCTPOBHOTO
PervoHa, KOTOpbI BXOAMT B KayecTBe MOAO-
6nactu B coctaB CeBepHOro pernoHa. 1o oTan-
yme B 06LLEM HE MPUHLMNMANBHO U KacaeTcs B
OCHOBHOM Mepapxum nogpasaeneHuin. lopasgo
6onbLue OTANYMA B rpaHuMLax KOro-3anagHoro u
CeBepo-BOCTOYHOrO pernoHoB no Bugam gpe-
BECHbIX pacTeHUi, a TakKe CpeanHHoro v Horo-
3anagHoro (KaBKascko-CpeaHeasmnaTcKoro) pe-
rTMOHOB MO POAAM BCEX COCYAMUCTbIX PAaCTEHUN.
Pa3HMUa B TOM, YTO ceBepHasa (eBponeinckan
neconycTbiHHO-cTeNHanA) nogobnactb no Aape-
BECHbIM pPACTEHMAM BXOAWUT BMecTe C bonee
OXKHBbIMW KAaBKA3CKMMMU U CpeaHeasnaTcKumm
y4yacTkamu B KOro-3anafHoli permoH, a no po-
[aM COCYAUCTbIX PacTeHU obbeguHAeTcA B
CpeauHHbIN pervoH. 3To nogvyepKMBaeT npe-
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Tabnnua 1. OueHKa cubl U 06LLHOCTU CBA3M HEOAHOPOAHOCTU dayHbl U GNOPbI COCYAUCTbIX PACTEHUI U
dakTopoB cpeabl CeBepHoit EBpasmm

YuTeHHaA aucnepcus

dakTop, pexum WMHOMBUAYANBbHO HapacTaloLLMM UTOroM

no Tpem Mo YeTbipem Mo Tpem Mno YeTbipem
MaTpuLaM MaTpuLaM MaTpuLaM  maTpuuam

TennoobecneyeHHOCTb 61 63 61 63
30HaNbHOCTb 51 52 61 63
PernoHanbHoCTb 23 22 67 67
MpOBMHLUMANBHOCTb 20 20 67 67
UHCcynapHoOCTb 4 5 68 68
Penbed (paBHWHaA — ropbl) 0.6 0.6 68 68
Bce ¢dakTopbl 68 68 68 68

PeXKMMbl epapxmuyecKom

64 61 82 81
Knaccudukaumm
CTPYKTYypHble 57
Bce pexxumbl 70 70 83 81
Bce ¢aKkTOpbI U pEXUMDI 83 81 83 81
MHoMecTBEHHbIN 0.91 0.90 0.91 0.90

Ko3pduUMEHT Koppensauum

Tabnnua 2.NpupalteHmne HGOPMaTUBHOCTM MO ABYM KaaccudurKaumam, % yuTeHHOM gmMcnepcum

B cpegHem no matpuuam

Tpem yeTbipem
B cpegHem
TPEM YETbIPEM ‘-ILFT)SI'\Q):M YeTblipem Tpem quTbégan 7
64 62 70 61 63 69 -
MpupaweHmne, % 6 MpupaweHne, % 8 7
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obnapatowlee BANAHWE NPOBUHLMANBHOCTM B
nepBoOM C/y4Yae M 30HAJIbHOCTU — BO BTOPOM.
OcTasibHble OT/IMYUA HE NPUHLUNMANBHBI U TaK
e, KaK paHee pacCMOTpPeHHble, OTHOCATCA K
pa3HuLE B MepapXum BblAeNEeHHbIX TAKCOHOB.

Mo poaam ppeBecHbIX PacTeHWUN OTAeNb-
HO M BCEX COCYAUCTbIX PACcTEHWI BMecCTe pe-
3y/bTaTbl PAliOHUPOBAHMA CXOAHbI. 3HaYNMMbIe
OTNIMYMA CBOAATCA K BKAOYEeHUt0 CeBepHO
peaKONEeCHO-TYHAPOBOM MPOBUMHUMM, Bblae-
JIEHHOM NO poAam ApeBecHbIX PacTeHUN, B CO-
ctaB CpeaMHHOro pernoHa no pogam BCex Co-
CYAMUCTbIX pacTeHui. Kpome Toro, B nocieaHui
BXOAMT M KaBKa3CKadA YacTb TEPPUTOPUU, KOTO-
pas Mo pogam ApeBECHbIX PAacTeHUI BMeCTe CO
CpeaHeasnatckon nogobnactbto obpasyeT ca-
MOCTOSTENIbHbIN pernoH. MNpu B3anmHom (nepe-
KPeCTHOM) annpoKCMMaLMK 3TUX MATpUL, pas-
nn4una coctasnaroT 16 n 27 %, 8 cpegHem 22 %.
Ob6enmn KnaccuPuKaumammn sTm maTpuubl an-
NPOKcMMUpoBaHbl Ha 70 n 69 % (npupalleHune
coctaBnset 27 u 33 % yuyTeHHOM Ancnepcun, B
cpeaHem 30 %). 910 cBUAETENbCTBYET 06 OTCYT-
CTBMM MPUHLMUNNAJBHBIX OTIMYUA MEXKAY CO-
CTaB/IEHHbIMM KACCUDUKALMAMM NPU 3HAYMU-
TeNIbHbIX PA3NYMAX B UX UHOOPMATUBHOCTH.

Mpu 0606WEHHOM CONOCTaBAEHUU KOHOU-
rypauum Bbl4enoB KapT panoHMPOBAHUA NO Po-
[aM BCEX COCYAMCTbIX PAaCTEHUMA N BbINOJHEH-
HOro paHee MO BWAAM APEBECHbIX PacTeHUM
n dayHe NO3BOHOYHbIX B LLe/IOM MOXKHO OTMe-
TUTb UX 3HAYUTE/IbHOE CXOACTBO Ha YPOBHE No-
pobnacteit. Yncno permoHoB B HUX OAMHAKOBO
M pPaBHO YeTblpem, HoO bpocaeTcs B rnasa BABoe
MeHbLlasa APOOBHOCTb pasaeneHuna Ha nogobna-
CTV nepBoro Habopa o6bekToB (8 1 16).

Takum obpa3om, MOXKHO yTBEPXKAATb, YTO B
060MX CyYanx No CoCyauCTbIM pacTeHUsM (no
poAam) U ycpegHeHHbIM MaTpuLLaM CXoACTBa
dayHbl M GNOpbl TONBKO APEBECHbIX PACTEHWM
(no BMAam) nmerotcs B OCHOBHOM OT/IMYMA B
cTeneHn o6ob6LEeHNA U B Mepapxumn pasgene-
HWA TEPPUTOPUI, OTHECEHHbIX K Pa3HbIM TaKCO-
Ham KnaccuduKkaumin. Mocne ycpeaHeHUA Tpex
M YeTblpex maTpuL, (Mo 6ecno3BOHOYHbIM U NO-
3BOHOYHbIM }KMBOTHbIM, APEBECHbIM PaCTeHU-
AM NO BMAAM M BCEM COCYAMUCTbIM NO poaam),
rnaBHble TPEHAbl U UX NPUYUHbI COXPaHAKTCA
NPEeXHUMK, TaK e KaK UYMCNO BblAENEHHbIX
nogobnacteri. Yncno BblAENEHHbBIX PETMOHOB
no Tpem ycpegHeHHbIM MaTpuuaM Ha OAMH
6onble, yem no Yyetbipem. Mpn sTom Bblaene-
HWe Tpex PermoHOB CBUAETENbCTBYET O ABHOWM
nepearperaumm, To ecTb HeuenecoobpasHoCcTH
pPernoHaNbHOro ypoBHA 0606LeHuA.

NTaK, conocTaBsieHue dnopo-
dbayHUCTUYECKMX KNaccuduKaumim no Tpem u

yeTblpem MaTpuuam (No BUAAM OTAENbHO U MO
BMZAAM W poAam BMeCTe) NOKasano, Y4To ¢ Npu-
6aBneHMeM 4YeTBEPTON MaTpULbl CXOACTBA (No
COCYAMNCTbIM PAacTEHUSAM B LLe/IOM) NPUHALNEXK-
HOCTb K permoHam nameHunacb y 299 yyactkos
(50 % ot 597), k nogobnactam — B 16 cnyyaax
(3 %) 1 kK npoBuHUMAM —y 82 (14 %). B uenom
UYMCNO OTKOHAILWMXCA Yy4acTKOB paBHO 397
(66 %). Takum 0bpa3om, NO YNCNY YH4ACTKOB OT-
KNOHEeHMA B KnaccudpuKaumax ovyeHb BEUKM,
HO CBfi3aHbl B OCHOBHOM C pa3/IniyMem B CO-
CTaBe pernoHoB (81 cioXKHbIM npoueHT). Kpo-
Me TOro, ceAyeT yYnTbiBaTb, YTO U3-3a peanu-
30BaHHOW BO3MOKHOCTM WM3MEHEHMA Mopora
npeactasutenbHocth (¢ 10 go 4 yyacTkos) no
28 13 HUX BbINOJHEHO AOMNOJHUTENbHOE Pa3-
AeneHuve aByx nogobnacren, 4To TOXe BXOAUT
B YUMCNO OTKNOHEHWUI. Ecan He cumTaTb 3TK OT-
NINYMA U COOTHECTU CTeneHb OTKAOHEHWI No
YMCNY YYACTKOB K MX CYMME NO TPEM YPOBHAM
nepapxmm, TO A0NA OTKNOHEHUW COCTaBnAeT
21 % (pwuc. 4).

KoHdurypauma Bbigenos no nopobna-
CTAM CYLLEeCTBEHHO He M3MeHMW/Jlacb, OTMeye-
Hbl TONIbKO CMELLEHMA TPAHUL, Ha OOMH, pexe
[Ba y4yacTKa. Buammo, panoHmMpoBaHue nocne
yCpeAHeHUsA Mo Tpem MaTpuuamM AO0CTaTOYHO
NOJSIHO OTpaxkaeT GpAopO-PayHUCTUYECKYIO He-
ogHopoaHocTb CeBepHoli EBpasumn, a otanyma
npu ob6aBneHNN faHHbIX NO BCEM COCYANUCTbIM
pacTeHMaMm (B paHre poaa) NPUHLUNUANBHBIX
N3MEHEHMI Ha 3TOM YPOBHE He BHOCAT (puc. 5).
CTeneHb HecoBMNaAeHMA NPOBUHLMNAJBbHbIX Fpa-
HWL, NOKa3aHa Ha puc. 6.

CTpYKTypHble nNpeacTaBAeHMA Mo TPeM MU
YyeTblpeM MaTpULAM NOCAe HOPMWPOBAHUA U
ycpeaHeHnsa abCconoTHO OAMHAKOBbI, TaK Ke
KakK M OTAEeNbHO MO BCEM COCYAMCTbIM pacTe-
HUAM. OueHKKU cBA3n Gpaopo-payHUCTUYECKOMN
M3MEHYMBOCTM C daKTOpamu cpegbl MO TPeM
M YeTblpeM MaTpuuam (nocne ycpegHeHuA
YaCTHbIX MATPUL, CXOACTBA) OYeHb 6aM3Kn. Ux
pa3nunuma Konebntotca B npeaenax oT Hyaa Ao
3 %, npn 3TOM NO YeTblpem MaTPULAM OHMU,
Kak MNpaBWNO, Ha 3Ty 4YacTb A0/N MEHbLUE,
yem no Tpem. MHGopMaTUBHOCTb pe3ynbTaToB
KAMMaTU4eckoro, 6uotmyeckoro mn ¢usmko-
reorpaduyeckoro panoHMpPoBaHMA abCcontoTHO
O4MHAKOBA M N1LLb 1€COPACTUTENBHOIO Ha 1 %
MeHbLUE.

3aknouyeHue

AnnpoKcMmauma cpegHnx maTpuy, CXoacTsa
KnaccuPuKaumAamm, COCTaBAEHHBIMU MO TPEM U
4yeTbIpeM UCXOAHbIM, KonebneTtca no moaynio B
npegenax ot 61 oo 64 % y4yteHHOW Ancnepcum
n coctasnsaeT B cpeaHem 62 %. OTKNIOHeHWe No
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Fig.4.Floro-faunisticdivisionof NorthernEurasiaperformedonthreeandfouraveraged matricesattheregionlevel
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Fig. 5. Floro-faunistic division of Northern Eurasia performed on three and four averaged matrices at the
subregion level
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Fig.6.Floro-faunisticdivisionof NorthernEurasiaperformedonthreeandfouraveragedmatricesattheprovincelevel

aToM pone konebnetca ot 0.8 go 3 %. B cpea-
HeM OHO paBHO 2 %. ANNPOKCMMaUMA MaTpuULbl
CXOACTBA, MO/IY4EHHOM MO YETbIPEM MATPULLAM,
KnaccuduKaumemn, CoCTaBNEHHOM NO Tpem nep-
BbIM MaTPULLAM, AAXKe YyTb Ny4lle, YeM COCTaB-
JIEHHOW Mo YeTbipem maTpuuam (62 n 63 %, oT-
KnoHeHue — 0.8 %).

Takmum obpaszom, No gone yyTeHHOM aucnep-
CMM Pa3nMunAa ovyeHb HeBenuKu. MpoTusope-
Yyme B OLEHKAX NO YMC/Y YHACTKOB U YYTEHHOM
ANCNEepPCUN CBA3AHO C TEM, YTO Pa3NMYUA NpPO-
CNEXEeHbl, Kak NPaBUI0, B NOrPaHUYHbIX y4acT-
Kax uam nepudepunyeckmx TakcoHax. OTanyato-
LMEeCA YY4aCTKM U UX Fpynnbl MOYTU OANHAKOBO
CXOAHbl C COCEAHNMM TAaKCOHAMM, N OTHECEHME
NX K TOMY UM UHOMY TaKCOHY PaBHOBEPOATHO,
a pes3y/NbTaTbl HE3HAYUTENIbHO OT/INYAKOTCA NO
YY4TEHHOW Aaucnepcuu, u, B obwem, 6espasnmy-
HO, KAKOW NPUHATb BapUaHT pacyaeHeHns Tep-
putopmn. boabLIaa YacTb OTKIOHEHWUI CBA3aHA
C BblAeNeHMeM PernoHoB, AefleHMe Ha KOTo-
pble Nosy4YeHO NPX NOBTOPHOWM arperaumm n B
npUHLMNE Mano MHPOPMATMBHO. TaK, pacyeTbl
MHOXECTBEHHON OUEHKM WHPOPMATUBHOCTMU

MOKa3blBatOT, YTO Hanbosee 3HAYMMO AeneHne
TeppuUTOpMUK Ha nogobnactu (nocne ycpeaHe-
HMUA NO TPeM KU YyeTbipem maTtpuuam — 49 n 48
% pucnepcun). [leneHre Ha MPOBUHLMMU NpU
pacyeTe MHOMECTBEHHOW perpeccum Hapac-
TAlOLWMM UTOTOM YBEIMYNBAET YUYTEHHYIO AMUC-
nepcuio Ha 11 n 12 %, a Ha perMoHbl — BCero Ha
21 1% (B uenomBcpeaHem Ha 13 %). UmeHHO
NO3TOMY, HECMOTPA Ha 3HAYUTE/NbHbIE OT/INYUA
MO YMCNY YHACTKOB, 3TN KNaccudpuKaumm nouTm
He OT/IMYatoTCA N0 MUHGOPMATUBHOCTY.

B uenom cknagbiBaeTcs BnevyatieHue, 4To
ABe COocCTaBNeHHble ¢GAopo-payHUCTUYECKME
KnaccuduKaumm, cylectseHHo (Ha 66 %) pas-
INYAOTCA MO YMUC/AY Y4acCTKOB MepBOHayaslb-
HOro pasgenieHna TeppUTOPUM, HO MOYTU He
OT/MYatOTCA N0 MHPOPMATUBHOCTU KaK MeXay
coboi, Tak M Npu NepeKpPecTHON annpoKcUma-
uum. Ha 3aToM OCHOBaHWM MOXHO FOBOPUTL O
BO3MOHOCTW COCTaBNEHMA ABYX (M, BEPOATHO,
b6onee) knaccudmkauuii ¢ oagMHaKoBOM MHPOP-
MAaTUBHOCTbIO, T. €. PaBHO3HA4YHbIX MO Aone
YYUTbIBAEMOWN MU ANCNEPCUM OAHOMN N TOM XKe
MaTpULLbl CXOACTBA, HO CYLLECTBEHHO pPas/u-
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YaloLLMXCA B KOHOUTYpaLmMmM rpaHul,. MNpuymHbl
3TOro, BO3MOXHO, 06YCNOBNEHbI HA/IMYMEM B
OfHOM COOpPHOM COBOKYNHOCTM ABYX U Bonee
6/10KOB C PaBHO3HAYHbIMM MO CU/IEe NposABae-
HWS,, HO pPa3HOHANPaBNEeHHbIMM TpeHAaMu. B
OCHOBHOM K€ 3TW OT/INYUSA CBA3AHbI C HECOBMa-
AEHWEM B MepapXuKM BblAENEHHbIX TAKCOHOB U
OLEHOK MHPOPMATUBHOCTM NO NEPaPXUYECKO-
My pAAy: perMoH — noaobaactb — NPOBUHLMA.
MepBbl1 M3 HUX (pernoHanbHbIA) HaumeHee
3HAYMM MO YY4TEHHOWN AMCNepCcuun, XoTa C 3TUM
pPaHromM AeneHua cBA3aHO Hambosbliee YMCNo

OTK/IOHEHMI NO KONMYECTBY y4acTKoB. [1ns BTO-
poro (nogo6nacTHOro) OoLEeHKa MaKCMMaibHa,
a ana nocnegHero (NPOBMHLMANBHOIO) YPOBHS
OLLeHKa 3aHMMAaeT B pA4y BTOpoe mecTo. B uto-
re MOXHO cuyMTaTb, YTO 06bEeANHEHHOe paio-
HUpOBaHWe Mo ¢aope APEeBECHbIX PaCTEHUN
n dayHe, cyas No He3HaAYMUTENIbHbIM NOTEPAM
YYTEHHOM AMCNepcun cpeaHen maTpuubl 3Ta-
JIOHHbIX TPYNN OPraHM3MoB, afleKBAaTHO OTpa-
¥aeT obuyto pnopo-payHUCTUYECKYO HEOAQHO-
POAHOCTb 3TOM TEPPUTOPUUN, HO, ECTECTBEHHO,
B PAMKaX CAENAHHbIX AOMYLLEHWNA.
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Summary: The publication has been prepared asa continuation of the previous
article. The results of complex floro-faunistic zoning of Northern Eurasia have
been described earlier. This region which covers the territory of the former
USSR within the borders of 1991 was previously divided into 597 sections.
For every section Jaccard coefficients of similarity were calculated separately
for woody plants flora (1), for invertebrates’ fauna (2) and vertebrates’ fauna
(3). The zoning was carried out on the basis of the analysis of the average
matrix of similarity coefficients. To assess the representativeness of the used
materials and stability of the boundaries, it was proposed to gradually increase
the number of averaged matrices with additional attraction of the available
data on other groups of organisms. This approach is realized by adding one
more, the fourth matrix calculated from the flora of all vascular plants at a
genus level to the three matrices of similarity coefficients mentioned above.
The inclusion of additional matrix in the calculation of similarity increased
the number of features from 2156 to 3799 and species and genii — two times.
As a result, the previous classification representations changed ambiguously.
Formally, the differences in the new classification covered 66 % of the sections.
But in comparative assessing of the information content of the old and new
classifications, the average deviation (in absolute value) did not exceed 0.8
% of the total variance of the similarity coefficients matrix. This indicates the
reliability of the previously expressed judgments about the floro-faunistic
heterogeneity of the region and enables to draw up several classifications
that are different significantly in the composition of taxa, but equivalent
in the proportion of the variance of the same similarity matrix. As in the
previous work, in the course of the study we used non-traditional methods
of applied statistics combining in one algorithm the approaches of cluster
and factor analysis. The original method of linear qualitative approximation
of the coupling matrices was also used, this allowed to take into account
the nonlinearity of the coupling using the selected gradations of the factors
revealed in the cluster-factor analysis.
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