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BBepeHue

®dpakTan - 3TO CTPYKTypa, COCTOALWAA M3 YacTel, KOTopble B KAaKOM-TO CMbIC/ie NOAOOHbLI Liesomy
(Pepep, 1991). Camonoaobue reomeTpuyeckom hurypbl BbIABASETCA NpU M3MeHeHU MacwTaba nccnenosaHms
- B Mmpouecce pacCMOTPEHUSA BCE MEHbLUMX U MeHbLUX hparMeHTOB O6beKTa 3TV 4YaCcTu B OnpefesIeHHOM
CMbIC/Ie OKa3biBaloTCA MoAobHbIMM uenomy. [lpupoaHbie coobliecTBa MOryT pacCMaTpyMBaTbCA Kak
cTOXacTuyeckue dpakTajbl U MPU pasHbIX pasMepax MOryT AEMOHCTPUpoBaTb nopobme CTaTUCTUHECKUX
xapakTepucTuk (Fenawsunm n ap., 2013). Ecav nokasaTenn CTPYKTYpbl BUAoBoro coobuiectea Ha HebosbLLON
niaowann B onpefesieHHOM cMbicsie NofobHbI CTPYKType coobuiecTB Ha 6Gonbluel TeppuTopuun, TO TaKylo
opraHM3aunio MOXXHO Ha3BaTb (hpakKTasibHOM, elo 0b6afaloT MHOrMe BUAbI B eCTECTBEHHbLIX MeCcTo0bTaHnSX.
Kak @pakTanbHOCTb CTPYKTYypbl COOOLWECTB, TakKk W CJy4anm ee HapyLleHns COCTaBnsalT npeameTt
3KOJIOrNYeCKNX NCCnefoBaHunn.

Lenb coobuieHns cocTouT B TOM, 4TOObl Ha nMpumepe coobLeCcTB MeNKNX MJIEKOMUTAKLWNX cpenHen
Tanrn Kapenuum paccMoTpeTb MNPUMEHUMOCTb MyNbTUMPAKTAILHOrO aHanavM3a [AJiIS  UCCefoBaHus
3aKOHOMEpPHOCTEN MNPOCTPAHCTBEHHOrO pacrnpefesieHns >XMBOTHbIX UM MOMbITaTbCA BbIABUTb MNpobnemsl,
BO3HMKaOLWME NPU ONMNCaHUN HAaTYPHbIX HabnloaeHN cpeacTBaMy MyibTUdhpPaKTasbHOro aHaam3a.
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MaTepuansbl

B paboTe ncnonb3oBaHbl MaTepPMasbl y4eTa YACJEHHOCTU M BUOOBOI0 COCTaBa MeNKMX MJIEKONMUTaoLWMX
Ha y4YacTKe njowanbio okoso 10 KB. KM B OKpeCcTHOCTSaX 4. M. FT'omcenbra (KoHgono>xckun p-H, Kapenus). Ha
OCHOBe JelwundpupoBaHNS KOCMOCHMMKOB W TOJIeBON CbeMKM MOCTpPOEeHa KapTa ANA AeBATUM Tunos
MecToobuTaHu XUBOTHbIX (FyceBa n ap., 2014). B ux 4ucne (puc. 1: 1-9) Bepxosble charHosbie 6onoTta (1),
nyra (6bbiBlWKeE NawHW, 2) U Ccepus CTagum CykLeccun (hUTOLLEHO30B CpefHel Talrn - cBexue Bblpybku,
nokpbITele TpaBol (1-2 ropa nocne pybok, 3), monoAabie BbipybKU, mopocwimne KyCTapHuUkom (3-7 n., 4),
x)epaHsaku (7-11 n., 5), monoable necHole coobuwecTBa (B N3y4eHHOM paliOHe - TOJIbKO JINCTBEHHbIe, 12-17 1., 6
), nmcTBeHHble neca (18-70 n., 7), cMmewaHHble neca (70-100 n., 8), xBOWHbIE neca (MOYTU UCKIYUTENBHO
cocHsiku, 6onee 100 n., 9). BcnencrteBue OJINTENbHOM WCTOPUM OCBOEHUA pPErnoHa OMMCaHHble TUMbl
MecToobuTaHna MMeT MNPUMEPHO paBHble Msowaan, obpasyss o4eHb HEOOHOPOAHYlO, MecTpyl cpeay
06MTaHMS 0SS )KUBOTHbIX, KOTOpPas MOCTOSIHHO MpPeTepreBaeT BCE HOBbIE BMELLATENbCTBA Ye/l0BEKaA.

Puc. 1. Mo3auka 9 Tunos 6noTonoB (BoAHbIe 06bEKThI - Froslybbie) Ha AelndpPUPOBaHHOM KOCMOCHUMKE
parioHa paboT (utonb 2001 r.)
Fig. 1. Mosaic of 9 types of habitats (water bodies are blue) on the decoded space image of the studied
area (July 2001)

B nepuon ¢ 1996 mo 2015 rr. BbINOJIHEH OTAOB B 529 nuHUi nosywek. Bcero otpaboTtaHo 61559
0ABUJIKO-CYTOK, OTJioBieHO 4278 ocobenn 13 Buaos 3BepbkoB (Clethrionomys glareolus, Microtus agrestis,
Microtus oeconomus, Micromys minutus, Sorex araneus, Sorex isodon, Sorex caecutiens, Sorex minutus, Sicista
betullina, Neomys fodiens, Talpa europae , Arvicola terrestris, Clethrionomys rutilus ). B paboTe Hamu
MCMNOMb30BaJINCb AaHHble OTJIOBA TOJIbKO B aBrycte mMecsue (ansa 20 net): oTpaboTaHo 16126 NaBUIKO-CYTOK,
noimaHo 2043 ocobu 11 BmAaos. B aHanu3e ncnosb3oBanucb cnepywouwme obosHaveHus: N - obuwee 4ncno
OT/IOBJIEHHbIX XKVUBOTHbIX (MPUHATO B Ka4yecTBe Mepbl MacwTaba), pj _ [ons ocobeit i-ro BUAA B j-I BbIGOPKe.

Ona npoBeneHnss MyJbTU(PaKTaNbHOrO aHasivM3a Obl10 BbIMOJIHEHO arpervpoBaHWe [AaHHbIX W©
COCTaBsieHO 66 BbIBOPOK Ha OCHOBe 06LLen BbIGOPKM XXMBOTHbLIX. IcxogHasa rpynna cocTouT M3 56 BbIOGOPOK,
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OTHOCALLMXCA K «JIOKanAuTeTam» - MJolwajkaM MHoOrosetHero otsoBa. Kaxkgas m3 BbIGOPOK 3TOM rpynmbl
BKJIIOYAET >KMBOTHbIX, OTJIOBJIEHHbIX B pPa3Hble roAbl Ha oAHOW nnowanke. OToeNbHas Niaowajka LesMKoM
BKJIIOYEHA B OAMH TN BruoTona. Mnowanky oTCTOAT APYr OT ApPYyra Ha COTHM METPOB U KUJIOMETPbI U KaXKA b
TN BroTona npencTaBieH HECKObKUMY niowaakamu (oT 4 po 12). Bropas rpynna coctouT n3 9 BbIGOPOK,
obbeanHsawmMx BbIBOPKM ONA Ka)KAOro M3 M3y4YeHHbIXx TunoB 6uoTonos. Ewe oaHa obwas Bbibopka
obbennHseT Bce BbIGOpKM B pervoHe. B ntore 6bina nonyvyeHa maTpuua, coctoswas u3 66 sbibopok (psanos
3HaYeHUN P,

MeTopabl

MynbTudpakTaibHbIA aHan3 BbIMOJHAICA B COOTBETCTBMU C OMy6/INKOBaHHbIMW pEKOMeHAaLMsaMun
(Frenawswnan n gp., 2013). ANropnT™M COCTOUT U3 YeTbIPeEX KPYMHbLIX U CEPUM MPOMEXYTOYHLIX Mpouenyp
Konm4yecTBeHHOM 06paboTKn AaHHbIX.

I. MoaroToBUTL CTPATUPULNPOBAHHBIE BLIBOPKYK (CM. BbILLE).

Il. PaccumTaTh cepuio paboynx nepeMeHHbix (q, Mg, logM,, logN, F, AIC, t,, a,, F(a), D):

1. chopMupoBaTb UCXOOHYIO MaTpPMLy AaHHbIX pa3Mepom S*k (S - 4yncnio BuAoB, kK - KOIMYECTBO
BbI6OPOK)
. BbibpaTb MacwTabHyto nepemeHHyto N (Hanprumep, 4ncao ocoben Bcex BUAOB)
3. paccynTaTh 3Ha4YeHUA [OAU -0 BMAa B j-ToW BbibOpKe pj — N/,
J

N

4. BbibpaTb War Ans npupawieHms cteneHn q

(W)
Mg () = Z.DF
f=1

5. paccunTaTh 3Ha4EHUsi MOMEHTOB My(N) nna kaxnoro q

6. pacciuTaTth 10gMg |ogN 1 MoCTPOUTL rpaduKki 3aBUCMMOCTI MEXAY HAMN

7. OLEHUTb INHENHOCTbL 3TUX 3aBUCUMOCTEN (B OT/IMYME OT PEeKOMEHJaLIMIA, Mbl NCMOJb30BaIN
Kputepuinn F duwepa)

8. paccynTaTL CKOPOCTb N3MEHEHWNS MOMEHTOB &g kak Ko3thULMEHT perpecciit Mo 3Ha4eHUsaM Ans BCex
BbIGOpOK: logM,, = alogNg+ b

I1l. MocTponTb rpahuk MynbTUdPaKTasbHOro crekTpa:

1. paccanTaTe MHAGKC CUHIYNIAPHOCTY g = ~((tq:h - tg-n) / 2h)) (B moHorpacuu (FTenatwsuau v ap., 2013)

pacyeTHas opMyna MHAEKCa CMHIYIAPHOCTM Ha CTp. 141 3anncaHa Cc owmnbKom - OTCYTCTBYET 3HaK
MUHYCa.)
2. paccynTaTh 3HAYEHUA PYHKLUUN MYSIbTUDPAKTaNLHOIO CNekTpa f, = g*ag 4+ ty

3. NOCTPOMUTbL rpadrK MySIbTUDPAKTANLHOIO CNEKTPA - rpaduK 3aBUCMMOCTM f, OT a

IV. JaTb wuHTepripeTaumio MyJibTUPpPaKTaibHOMY CMeKTpy B COOTBETCTBUM C pPeKoMeHgauusamu
(Fenawswnnu, 2011).

Bbibopku hopMMpoBaNCh N KOPPEKTUPOBANNCHL B cpene MS Access u MS Excel. PacyeTbl no anropntmy
aHanM3a BbINOJIHEHBI B cpeae R (ckpunT).

PesynbTathl

M3 11 BMAOB 3BEPLKOB, OT/IOB/IEHHLIX B aBrycTe, AOMUHMPYOLWME NO3NLUN 3aHUMaOT 06bIKHOBEHHas
bypo3ybka (S. araneus) v peixxas noneska (Cl. glareolus). Pexxe BcTpeyaeTcsa naweHHas noneska (M. agrestis ),
Manasa 6yposybka (S. minutus ), paBHo3ybasa 6ypo3ybka (S. isodon ). B pa3Hbix 6moTonax CTpykKTypa
OOMVHUPOBaHNA HEOAMHaKoBa. Hanpumep, B XBOMHOM NeCcy LOMUHMPYIOLLMM BUAOM SABSETCS pbiXKas NoneBKa
(49%), cybpomumHaHTOM o0b6blkHOBeHHass 6ypo3ybka (41%), B MOJIOAOM JIMCTBEHHOM JleCy HAOMUHAHT
obblkHOBeHHas bypo3ybka (67%), cyboomMuHaHT pbikasa noneska (27%) (puc. 2). OcTanbHble BUAbl B 060MX
coobLLecTBax NpeAcTaB/ieHbl Xy>XKe - UX CyMMapHas [0/ COCTaBuia MeHee 3%.
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Puc. 2. CTpykTypa coobLecTB MeJIKUX MJIEKONMTAOLWMX B aBrycTte: 1 - XBOWHbINA nec, 2 - MoNoaon
JINCTBEHHbIN nec
Fig. 2. The structure of small mammal's community in August: 1 - coniferous forest, 2 - young leaf forest

HOanbHenwunii aHann3 byaem npoBoAnTb, MPUHSAB B Ka4yeCcTBe Mepbl MaclwiTaba obbem BbibOpKM - 0bLee
4YUCNIO OT/IOBNEHHbIX ocoben, N.

Ons pac4eTa MOMeHTOB M Ha3Ha4ynau Avana3oH 3Ha4YeHUn cTerneHn q oT - 3 40 3 U COCTaBUAM pafbl C
warom oT 0.4 go 0.75 B pa3HbIX BapMaHTax paccyeTos.

Ons Kaxaon 13 66 chopMMPOBaHHbLIX BbIBOPOK BbINN paccHnTaHbl MOMeHTbI M, _ CyMMa ponel Bcex

BMAOB B CTeMeHu q. 3HaveHnne My _ 516 komnakTHas xapakTepucTika CTPYKTYpPbl BUAOBOMO COOBLLECTBA,
33BUCALLAR OT BE/IMYNHbI NOKa3aTeNs g. HeKoTopble 3HaYeHUS My yveioT npocTyio MHTEpRpeTaLmio. 3HadeH e

0onn BMAaa, BO3BeLeHHoe B cTeneHb 1 (g = 1), He MeHaeTCs, NO3TOMY CyMMa A0Jiel, BO3BeLEeHHbIX B CTEMeHb
1, paeT NpoOCTy CyMMy [OOJSe BCex BUAOB B OAHOW BbibOpKe, paBHyl eguHuue, M; = 1. Bo3sepeHune B
cteneHb 0 noboe 4ncno npeBpawaeT B eguHULY, NO3TOMy M, (Sp,-o) PaBHO KOJIMYECTBY BMAOB B BbIGOPKE.

Apyrve 3Ha4eHns q COOBLUAIOT 3HAYEHNAM Mg ocoBerHble CBOMCTBA. 3HaYeHNs g 6oniblue 1 yCUAMBAIOT BKAAL B

3HaveHne My noMpuHNpyIOLLMX BUAOB, MOCKO/bKY BO3BEAEHUE B MOJNIOKUTENbHbIE CTEMEHN CUbHEE MEeHSieT
6oblUNE 3HAYEHUA, HeXxenn Mable. OTpuUaTenbHbIe 3Ha4YeHNs g - 3TO 06paTHLIE BESIMYUHBI OT J0SM BUAa P4

- q
= 1/p" y MO3TOMY PE3KO CHWXXAIT A0JII0 AOMUHAHTOB B MokasaTtene M, YCUAMBas BKNAA PEAKNX BULOB B

BeNNYUHY Mg n g nanroit BbI6OPKU (ApTIOLIEHKO 1 ap., 2011).
Ona nnnioctpaunm npmeeneM npuMep pacdeTta 4veTblpex 3HavyeHun M (g =- 2, 0, 1, 2) onsa nepsoro

JNlokanuTeTaTa 13 nepBoro 6uoTona (Tabn. 1). Tak, My = 4 - B coobLiecTBe BCero 4yeTbipe Buga; M, = 0.66, M_,
=14479. CpaBHeHMe C HUMW 3HaYeHNs OJ1s1 LWeCcToro siokanuTeTa (ognH Tun buotona - cm. Tabn. 2): M, = 0.56,
M_, = 39922 noka3sbIiBaeT, YTO POJib AOMUHATOB B 3TOM JIOKaJZIMTETE HECKOJIbKO HUXKE, YEM MepPBOM, HO POJib
penKux BUAOB Bbille. 3TO MOHATHO, MOCKObLKY B cMay 6onbliero obbemMa «NpPOMbIC/IOBbLIX YCUAUA» Ha LWeCcTon
naowagke yaanocb oTN0BUTbL 6onblie BUAOB (6 npoTuB 4).
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Tabnnua 1. icxoaHble faHHbIE 1 3Tanbl pacieTa MOMEHTOB OJ15 Nuowaaku (nokanuteTta) 1 n3 buortona
1 (monogmon nec)

BMA n; pi pi2 pi° pit pi?
S. isodon 1 0.0118 7225 1 0.01 0.0001

S. minutus 1 0.0118 7225 1 0.01 0.0001

Cl. glareolus 16 0.1882 28.2226 1 0.19 0.0354

S. araneus 67 0.7882 1.6095 1 0.79 0.6213

- p? 85 1 IVI,2 = 14479 My = M;=1 M, = 0.66

Tabnuua 2. CBogHaa Tabnuua pacyeTa MOMEHTOB MO BCEMY MaCCUBY AaHHbIX
Ne 6buoTona Ne nokanunteTa HaBnnko-cyTkun N M.,

1 1 510 85 14479.83
1 2 115 11 184.86
1 3 160 18 21.90
1 4 195 18 335.68
1 5 194 33 1098.46
1 6 810 130 39922.36
1 nna 6uotona 1 1984 295 66347.85
9 1 175 9 163.65
9 2 175 3 27.00
9 3 100 10 110.25
9 ansa buotona 9 450 22 1501.67
0 0J151 BCEN TeppuTopumn 16126 2043 1455812.8

Cnenyowun war - jorapudpmmnposaHne MOMeHTOB. B ocHoBe hpakTasbHOro aHann3a 6uopasHoobpasusa
NeXUT naes CTeneHHOM 3aBMCUMMOCTM MoKasaTenen BUAOBOro pasHoobpasus oT obbema NpupoaHOn npobbl
(obbema BbIBOPKMK, MJIOLLAAN OXBAa4YEHHOW TepPUTOPUM, NPOAOIHIKUTENBHOCTN UCCNenoBaHnn). MocKonbKy B
norapnMmnYecKnx ocax rpadrk CTeneHHom 3aBUCMMOCTIN CTAHOBUTCH MPSAMOW JIMHUEN, PE30HHO 0XKNAATh, Y4TO
Ansa coobLlecTs, opraHnU3oBaHHbIX hpakTasbHbIM 06pa3oM, 3aBUCMMOCTY MEeXAY Jlorapugmamn nokasatenen
6bnopasHoobpasua n norapupMamMm nokasaTenen MacwTaba 6yayT nuHenHbiMu (Fenawsunnm, 2011).
TeXHONorn4eckn 3To 03Ha4YaeT OLEHKY JIMHENHOCTU O/ 3aBUCMMOCTU MexXAy norapucdMamMm MOMEHTOB AN

BCeX BbIGOPOK INMy 1y norapudmamu ans ux o6bemos InN (puc. 3).
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Puc. 3. 3aBncnmocTb MexXAy BeninHaaMu InMg 10 1-8-3HavueHus g B AnanasoHe oT -3 40 3 € LWAroM
0.75
Fig. 3. The relationship between the values InM; 314 InN: 1-8 g-values in the range of -3 to 3 in

increments of 0.75

Ha nepBoM 3Tane pnnsa 3ToMm uennm HamMu Obll UCMONB30BaH AWCNEPCUOHHBLIN aHanun3 dPuwepa,
MPOBEPAILMA afeKBAaTHOCTb JIMHENHON MOAEeNn WNCXOAHbIM AaHHbIM (Kopocos, 2007). B Hawem ciydae
YPOBEHb 3HA4YMMOCTUK p oka3anca MmeHbwe 0.05 npn oTpuuaTenecHbix 1 6onblie 0.05 NpU MOOXKUTENbHbBIX
3Ha4eHUsX, T. €. IMHeHas MoJeNib He afleKBaTHa NCXOAHbIM laHHbIM (TabJ1. 3, rpada Pr) Kak n3secTHO, 3TO

HabnopgaeTcs, Korga 3aBUCMMOCTb MeXAY NEPEMEHHbIMU KPUBOJIMHENHA, MO0 KorAa BbICOKas MU3MEHYMBOCTb
CHMXKaeT 3HAaYMMOCTb JIMHEeNHON Moaenu. PaccumTaHHble ONS KakOoro g 3HadyeHus Kputepusi AKaunke
OKasanucb oTpuuaTenbHbiMM (Tabn. 3, rpada D). Takum obpas3oM, AoKaszaHO, H4TO ANA OTpuLaATeNbHbIX
3Ha4YeHun g ¢ pocToM MacwTaba HabnoaaeTcs KPUBOSIMHENHOE N3MeHeHne norapudma MoMeHToB. OAHaKO
ON8 NONIOXKUTENbHbIX 3HA4YeHUM @ C POCTOM MacwTaba 3TOro ckasaTb Henb3a B CUY CYLWECTBEHHOWN
M3MEHYMBOCTU AAHHbIX N OTCYTCTBUA AOKA3aHHOW 3aBUCUMOCTM Mexay InM n InN.

Tabnumua 3. YpoBeHb 3Ha4NMOCTU IMHENHOW MofieNIn No KpuTepuio ®uwepa (Pr) iy 3payerns KpUTEpNs

Akaunke (d)

q Pr d
-3 < 0.001 -0.59
-2.6 < 0.001 -0.59
-2.2 < 0.001 -0.58
-1.8 < 0.001 -0.57
-1.4 < 0.001 -0.54
-1 < 0.001 -0.48
-0.6 < 0.001 -0.41
-0.2 < 0.001 -0.32
0.2 < 0.001 -0.1
0.6 < 0.001 0.03
1 0.09 0
1.4 0.14 -0.03
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1.8 0.18 -0.04
2.2 0.21 -0.05
2.6 0.22 -0.05
3 0.23 -0.05

WNHbIMK CnoBaMW, CKEWIMHI CTPYKTYpbl COO6LLECTB He COOTBETCTBYET CTEMNeHHOMY 3aKoHy. B 3Tux
cny4vasiXx eCTb BO3MOXXHOCTb BbINMOJIHUTbL JIOKabHbIA MybTU(MPaKTaNbHbIA aHann3 (9kumos 1 ap., 2014), npu
KOTOPOM PEKOMEeHAYyeTCA WCMOoJIb30BaTb He BCK AJMHY MacwTabHOW OCuM, a OTpe3KM ANA HECKOJIbKMX
BbI6OpOYHbIX MacwTaboB. ABTOp pekoMeHZauuu rnpefiaraeT OUeHMBaTb Yrjbl Hak/OHa KacCaTeslbHbIX K
CrNIaXX€HHbIM  C  MOMOLUbK  CMJlaHa  KPUBBIM  JIMHUSIM  MOMEHTOB, MeHSWMnxs ¢ MacwTabom.
Mbl coenann npoule, pa3bms NCXoaHYI0 BbIBOPKY Ha ABe rpynnbl - B 0gHYy ob6beanHuam npobbl 4518 Manoro n
cpenHero (1 > InN > 3.8) MmacwTaboB (nokannTeTbl N YacTb 6MOTOMOB), BO BTOPYl - Mpobbl cpegHero un
6onbLoro (3.8 > InN > 7.6) macwTaboB (YacTb NOKANNTETOB, YacTb 6uoTonos, obuwas BbibopKa).

Ona  Kaxpo un3  3TUX BbIBOPOK MPOJOJ/IKMAN  BbINOJIHEHWE (Tenepb  yXXe  JIOKaJibHOro)
MyNbTU(PaAKTaSIbHOro aHaan3a. bblm paccunTaHbl BENYUHBI t, - 3HAYEHUA CKOPOCTU U3MEHEHNS MOMEHTOB

npu ysenuyeHuu pasmepa BbiGOpKU. 3aBUCUMOCTL b, o g He nuHeliHa (puc. 4), T. e. Hale coobLIecTBO He

ABNAETCSA MOHOMPAKTANIOM.
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Puc. 4. lInHamuka to. 1_ paccymtaHHas Kak yron Hak/IoHa JIMHENHON Perpeccun SMNPUYEcKoro
CKeWnnMHra MOMeHTOB, 2 - pacciYuTaHHasa no nocnenHen obuien sbibopke.

Fig. 4. The dynamics of tq. 7 _ cajculated as a tilt angle of the linear regression of empiric scaling of
moments; 2 - calculated on the last total sample.

Ranee 6bin paccynTaH MHAEKC CUHTFYNAPHOCTU 35 koTopblit MOKA3bIBAET, MEHSETCS M t, npu
M3MEHEeHUN g, KaK MEHHO 1 B KakoM AMana3oHe. TakXXe pacCcynTbiBaeTcs YHKUMA MybTUdpaKTaabHOro

CNeKkTPa fa. Ecnum 6bl coOBLLECTBO MMENO MOHO(PAKTaNbHYI0 CTPYKTYPY, T. €. ecin 6bl ty 6Lin0 NUHUER. TO

3Ha4€HNE g 10 6bI @ AMHCTBEHHBIM, @ MYIbTUMPAKTabHbIN CNEKTP CBEPHYCS Bbl B TOYKY C IVHCTBEHHbIM

3HaYeHneM o coorgeTcTBYIOLMM My IbTUDPAKTaNLHON Pa3MepHOCTH COoBLLEeCTBa. HO NOCKONbKY (yHKLMS ty
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KPUBOJIMHEHA, MOXKHO CAEeNaTb BbIBOA, YTO Mbl MMEEM OO0 C MYJIbTU(PAKTANOM U MOITOMY BbIHY>XAEHbI
acCcYNTbIBaTb M 0TOBparkaTb LesbI CMEKTP 3HAYEHUN f;
P p L P a. Tak, ANt  paBHOro -1.8 MHAEKC CUHIYASIPHOCTU 3,

paBeH 1, a QyHKUUS MynbTU(PaKTaIbHOro cnekTpa f, pasHa 0.13 (Tabn. 5).

Tabnunua 5. 3HaYeHWA UHAEKCa CUHTYNIIPHOCTU U (DYHKLMN MYySIbTU(PaKTaIbHOro crnekTpa

q -1.97 -1.8 -0.94 0.09 0.94 1.8 1.97
aq 1.01 1 0.91 0.61 0.08 0.07 0.07
f, 0.11 0.13 0.24 0.31 0.08 0.08 0.09

Hanee 6blIn NOCTPOEHbI rpadukn MybTU(PaKTalbHOroO CreKTpa - 3aBUCMMOCTb f, OT a ansa obeunx
Bblbopok (puc. 5). Mpepnaraetca cnepyowas MHTepnpeTauns NOCTPOEHHbIX KpuBbiX (MFenawsuanm, 2011).
OpavHaTa To4Yek xapakTepusyeT pakTasbHYy0 pa3MepHOCTb coobliecTBa, abcumccy MOXXHO paccMaTpuBaTh
Kak [40J110 BUAO0B TOrFO WM MHOMO NOAMHOXeCTBa. JIeBasi BETBb CNEKTPa XapakTepusyeT npeactaBieHHOCTb B
coobliecTBe OOMWHAHTHBIX BWAOOB, @ W MNpaBas BeTBb - peAkux BuAOB. LLUnpumHa cnekTpa aBnseTcs
nokKasaTesieM BbIpaBHEHHOCTU BUAOB B COOOLLECTBE, YEM LUMPE CNEKTP, TEM MeHbLLE BbIPpaBHEHHOCTb. BuicoTa
CneKTpa xapakTepu3lyeT BuAoBoe pa3Hoobpasue coobuiecTBa, 4eMm Bbille CrnekTp, Tem 6Honblie BMAOBOE
pa3Hoobpa3sue.
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Puc. 5. KpuBble MynbTudpakTaabHOro cnekTpa aas nesont (1) n npaBon (2) YacTen MaclwiTabHON LWKabl
Fig. 5. Curves of multifractal spectrum to the left (1) and right (2) parts of the scale

Kak MO>XXHO BMAETb Ha WaalCcTpaumm, gyra cnekTpa Aas MajblXx MaclwTaboB CyLLeCTBEHHO HXKe Ayrn
ana 6onbwux macwTaboB, HO obe OHWM MPMMEPHO OAMHAKOBbI MO WUpuHe. Takum obpa3om M BuAoOBOE
6oraTcTBO, 1 8ONA peAKNX, U A0NA AOMUHUPYIOWMX BUAOB Bbille Ans Bbibopku 6onblumx macwtabos. NicTokm
YyKa3aHHbIX OTJINYMIA KPOKTCS B COCTaBe U3yYeHHbIX BbIGOPOK. BbiIBOpKM Manbix n cpeaHmx Mmacwtabos - 31O
pe3ynbTaTbl HEMNPOAOJ/DKUTENIbHLIX Y4eTOB B JlokaauTeTax W opHoM u3 6uoTonos (6onoTo), ™Mano
61aronpuATHOM A1 MeNKUX MekonuTalowmnx. Belbopku cpefiHUX N KPYMHbIX MaclwTaboB - 3TO pe3ybTaTbl
Hanbosiee NPOAOIKNTESNbHBLIX Y4ETOB B JIOKaNMTETax pa3Hbix GUoTonoB, a Takxe 0606LieHHble No BroTonam
BblIbOpkn 1 obuwasa Bbibopka. MOHATHO, YTO CaMble NMPOAOSIKUTENbHbIE y4eTbl U 0bbeanHeHne y4eToB Mo
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6voTonam patoT Hanbonee yCTOMYMBYIO M MOJHOLLEHHYIO KapTUHY CTPYKTYPbl HaceneHns MukKpomMammananmn
(TOYHbIE OLLEHKU poan pasHbIX BMAOB B coobiecTBe). B To e BpeMa MeHee pernpe3eHTaTuBHbIE BbIGOPKY,
BO-MEpPBbIX, HE CTO/Ib OMpefesyIeHHO XapakKTepu3ylT PoJib pasHbIX BUAOB (Ha (oHe LIMPOKOW ClyyYanHomn
N3MEHYMBOCTUN UX 3HAYMMOCTEN), BO-BTOPbLIX, U TO HE BCEX.

O6cyxpeHue

Pe3ynbTaTbl aHanM3a nokas3ajau, 4YTO A1 TaKCOLEHO30B MUKPOMAMMaJIMA W3YYEHHbLIX PalioHOB
hpakTanbHaa CTPYKTypa He NpocsiexxmBaeTcs. Takol BbiBOA CAe/laH NCXOAS U3 [OKa3aTesIbCTBa OTCYTCTBUSA
JINHENHOW 3aBUCMMOCTUN IOrapndMoB MOMEHTOB OT JiorapndMoB Mepbl MacwTaba B 06/1acTy oTprLaTenbHbIX
3HaYeHNA g U NCXoOs M3 OTCYTCTBUA [OKa3aTeslbCTBa JIMHENHOW 3aBUCMMOCTU -- AN MONOXKUTENbHbIX
cTeneHen (Tabn. 3). BaxHO OTMeTUTb - aHa/n3 guMarpaMmbl paccesHns npob He MO3BOJISET FOBOPUTb U O
KPUBOJIMHENHOW CBA3W MEXAY 3TUMN NepeMeHHbIMU. NprnYnHa OTCyTCTBMSA 3aBUCMMOCTY O4YEBUAHA - LUMPOKas
N3MEHYMBOCTb NOKa3aTenen InM ans NnonoXXuTenbHbIX cTeneHen q (puc. 3, 6).

o

InM
&
(5]

m’

InH

Puc. 6. 3aBucnmocTb InM oT InN npn q = 2: 1 - necHble coobuiecTBa, 2 - BbIpybKku
Fig. 6. Dependence of InM on InN at g = 2: 1 - forest communities, 2 - cuttings

MpUYnH 3TOro CAOXKHOroO SABMIeHMSA MOXKeT bbITb HeCKONbKO. Ha Haw B3rnag, ppakTaibHas CTPyKTypa
coobLecTB HapyllaeTcs M3-3a aHTPOMOreHHoro Bo3AencTBusA. HaymHaa ¢ 60-x rr. mMpowaoro BeKa Ha
N3y4yaeMoln TEPPUTOPMN NMOCTOSHHO BENCE BbIPpYOKM Neca. Mbl BbISIBJISEM HECKOIbKO «BOJTH» TpaHCchopMaLmnmn
(F'yceBa u ap., 2014): macwTabHble pybkn B 60-70-e rr., CTarHauus B OEBAHOCTbIX, aKTMBM3aUus pybok ¢
Havyana Beka. BbipybknM npeBpaTuIM XBOWHYIO CpEefHIO Talry B NeCcTPyl MO3auKy JIMCTBEHHbIX W
XBOMHO-JINCTBEHHbIX (PUTOLLEHO30B, HaXOAALWMXCH Ha pPasHbiX CTaAUAX CYKLECCUW. DTU MeNKOKOHTYpPHble
MecToobuTaHua HacensoT 6onee 11 BUAOB MeNKUX MJIEKOMUTAOLWMX B CaMbIX NMPUYYOJSIMBbIX COYETAHUAX U
Kaablh 6moTton u Kaxkgas niaowanka obnapaeTt csoeobpasHOM CTpyKTypon coobuecTB (COOTHOLUEHMEM

3HAYMMOCTeN D) BcnencTBIE 3TOrO MOMEHTbI 151 NOJIOKUTENbHBIX CTEMEHEN g LUMPOKO BapbUpyloT B 061acTH
Hebonbwnx MacwTaboB. JIMHENHOCTb CKEMsIMHra MOMEHTOB yXypAllaeTcs, npaBAda, He Asa Bcex 6moTonos
OAMHAKOBO. TakK, BTOPMYHble CTaUWW HacCeseHbl B OCHOBHOM AOMUHMPYOLWUMK 3BPUOUMOHTHLIMU BUAAMMK
(pb>ker noneeBkoM n 06bIKHOBEHHOW 6ypo3ybkor), nosToMy pnpns 3Tux OMOTOMNOB pas3nyne B Jose
OOMVHUPYIOLMX BUAOB Ha MasibiX U CpefHuX MacwTabax nopoXkaaeT WMPOKY M3MEHYMBOCTb MOMEHTOB
(R? = 0.03). HanpoTus, fecHble coobliecTBa C 6onee o0[HOOOPa3HO W YCTOSBLUENCA CTPYKTYpOW
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OOMUHNPOBAHNA LEMOHCTPUPYIOT MEHbLUYI W3MEeHYMBOCTb MOMEHTOB (R? = 0.32). AHanus obHapyxun
aleKBaTHOCTb JINHENHOW 3aBUCMMOCTU MOMEHTOB OT MacwTaba Ansa necHoix coobuwecTts (p = 0.0009) n ee
OTCYTCTBME - Ha Pa3HOBO3PaCTHbIX Bbipybkax (p = 0.79) (puc. 6).

BTopas o4eBMpHas 0S8 Hac MPUYMHA OTCYTCTBUA CTEMEHHOro CKEeWJMHra MOMEHTOB COCTOUT B
HEeLOCTaTOYHOW pernpe3eHTaTUBHOCTU UCXOAHbIX AaHHbIX. CONoCTaBMM XapakTepucTukm bGuopasHoobpasus
OBYX BbIOOPOK - /15 IEBON U MPaBon YacTen MmacwTabHon wkanbl. Kak BUAHO Ha puc. 5, BbIpaBHEHHOCTb ABYX
rpynn npuMepHo oanHakoBa. Ka3anock Obl, yBenn4yeHne Loan JOMUHUPYIOLWMX U PeAKMUX BUAOB (BbISBJIEHHOE
0N BTOPOMW rpynnbl) AO/KHO COMPOBOXAATbCA CHUXXEHWEM BblpaBHEHHOCTUW, OAHAKO rpaduku CneKTpos
NMOKa3bIBAIOT, YTO 3TOro HeT - obe rpynnbl BbIBOPOK CXOA4HbLI MO 3TOMY Moka3saTesilo. Takoe BO3MOXHO, ec/in B
rpynne MeHee penpe3eHTaTUBHbLIX YyY4E€TOB, BO-MepBbIX, BUAOB MeHbLUe, YeM B MEPBON rpyrne BbIOOPOK, W,
BO-BTOPbIX, MPeACTaBNEHHOCTb BCEX BUAOB LUMPOKO BapbupyeT 6e3 04eBUAHbLIX MPUOPUTETOB - YTO U
HabnopaeTca 015 HabopoB HeperyaspHbIX YY4ETOB (1€BON BLIBOPKN).

Takum obpa3om, aHanM3 MOMYYEHHbIX AuarpaMMm MO3BOJISET BbIATM Ha Te 0O6beMbl «MPOMbICIIOBbIX
yCUAu», TMpW  KOTOPbIX MOKasaTeNn CTPYKTypbl COOBOLLECTB MEJIKUX MJIEKOMUTAoWNX  LOJIKHbI
cTabunnsmpoBaTbCs. B nepBoM Npubam»xeHnmn Taknum 4ncaom (Moporom penpeseHTaTUBHOCTY) MOXKHO MPUHATL
rpaHuuy pasbuneHnsa BbIGOpPoK Ha ABe onucaHHble rpynnbl - IgN = 3.8, unn N = 45. MNpn cpeaHen YNCAeHHOCTU
3BepbKOB B aBrycte mecsue 11 3k3./100 a-c (4aBUNKO-CYyTOK) Nosiy4aeTCs, 4TO Ha ogHow npobHon naowanke
Heobxoaommo oTpabaTbiBaTb MUHMUMYM 400 OaBUJIKO-CYTOK. Y4MTbIBasA, Y4TO OJ1 MOJIHOrO UMKIA OMHAMUKU
coobuiecTBa HY>KHO OXBaTUTb Nepuof XoTsa 6bl 5 neT, a oTAenbHbIN y4eT He foJkeH 6biTb MeHee 100 Aa-c,
nony4aem 6onee onpasgaHHoe Yncsio obbema OTJI0BOB Ha 0AHON niowaake - 500 a-c. MprumepHo Takon obbem
OTJIOBOB MO3BOJIIET MOJIy4MUTb XOpoLlee ornnucaHue CTPYKTYpbl HacesleHUs Ha OAHOW nJowajke oTAeslbHOro
Trna 6uoTtona 3a 5 net. Ecam B pernoHe nccnenyoTcs 9 TUNMYHbIX MeCToOobUTaHUi, n3y4eHHbIX XoTs Obl Ha 3
naowankax B o6veme 100 a-c, To 415 ogHOro cezoHa nonyyaem 2700 a-c (108 nuHmin no 25 gaBnnok obuien
nonvHonm 13.5 kM); o6beM 0T/I0Ba AO/IKEH COCTaBUTb nopsaaka 300 3BepbKOB. 1115 BbINO/AHEHUS TakKoh paboThl
Jake B TUNUYHbIN roa Heobxoamm wtaT okoso 10 yenosek. Takum o6pa3om, B pamMmKax HalMX BO3MOXHOCTEN
(noacKkux, MGUHAHCOBLIX, TEPPUTOPUAJIBHBIX) HETOYHOCTb OLLEHKM 3HA4YUMMOCTU OTOEJSIbHbIX BUAOB HE MOXeT
6bITb IMKBMAMPOBaHa. Kosib CKOPO hpakTaibHbIN aHanm3 TpebyeT cTosb 60nblWNX BEIGOPOK, NonyvaeTcs, 4To
€ro 04eHb TPYAHO BbIMOJIHNTb B OTHOLLIEHUN COOOLLECTB MENKNX MIEeKONUTALMNX.

KaTeropn4HoCcTb 3TOro BbiBOAA ClieAyeT CMArYMTb TOJIbKO TeM coobpakeHneMm, 4TO HeOoCTUXKUMO
6onblive BoIGOPKM TpebyloTcsA TONbKO O AOKa3aTenbCTBa camononobus B opraHmsaumm ueHo3oB. Cam xe
annapaT MynbTUdpaKTasbHOro aHanM3a BMoJIHE NPUJIOXKMUM U K HecaMonofo6HbIM coobuiecTBam (Hanpumep, B
hopMe NI0KaNbHOro MyJsbTUpPaKTasbHOro aHaausa, cMm. AkumoB u Ap., 2014) Kak 3hdheKTUBHbIA Cnocob
€MKOro pa3HOM/aHOBOro OMMWCAHWA CJIOXKHOW CTPYKTYPbl MHOrMx coobuecTs Ha obwumpHoOW Tepputopuu.
Hanpumep, comocTaBnsds MynbTUpPaKTasbHble CMEeKTPbl, MOCTPOEHHble ANA BbIGOPOK, XapaKTepu3yloLmnx
pa3Hble 61MOTOMNLI, BNOJIE MOXXHO MOJIYYUTb COAEep KaTesbHble 3akatyeHus (puc. 7).
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Puc. 7. MynbTudpakTasbHble CNEKTPbI AN pa3Hbix TUNoB 6noTonos: 1 - monofas Bbipybka, 2 -
JINCTBEHHLIN Nec, 3 - XBOWHbIN nec, 4 - nyr
Fig. 7. Multifractal spectra for the different types of habitats: 1 - young cutting, 2 - deciduous forest, 3 -
coniferous forest, 4 - meadow

Monopnble BbIpyOKM OTNMYAOTCA COYETAHMEM YaCTUYHO COXPaHMBLUErocs Harno4BEHHOrO MOKPOBa
XBOWHbIX J1€COB C pa3BUTbIM pa3HOTpPaBbeM, YTO B NIETHUN MNepuon MNpuBJieKaeT MNpakTU4YecKu BCe BUAbI
MUKpOMaMManun pervoHa. o 3Ton npuynHe cMellaHHoe BMAoOBOe H6oraTcTBO B 3Tux 6uoTonax - camoe
BblCOKOe (puc. 7; 1), HO BblpaBHEHHOCTb cnabas wu3-3a Apkoro npeobnagaHmsa OHOBbLIX 3BPUTOMHbLIX
OOMUHAHTOB (06bIKHOBEHHOW BYypo3ybKuM 1 pbiXKen noneskn). Ha 3Tom oHe nyra ¢ HEPa3BUTON MOACTUIIKON
HacesieHbl TOJIBKO TEMHOW MOJIEBKOM W HeyacTo MOoCeLaloTcss (OHOBbIMM AOMUHUPYIOLWMMN BULAMU;
COOTBETCTBEHHO, BUAoBOe 6OraTCTBO 3,€Chb CaMOe HMU3KO0E, a BbIpaBHEHHOCTb HEBbICOKas (puc. 7; 4). JlecHoble
MecToobuTaHua (puc. 7; 2, 3) obnapatoT 6onee cTabuNbHOM U CXOOHOW CTPYKTYPOA AOMUHUPOBAHUA C
HeBbICOKUM brnopa3sHoobpasmemM, ofHaKO B JIMCTBEHHbLIX Nlecax (C TOW UKW NHOW NPUMEChI0 XBOMHbLIX Mopon)
BCTpeYaeTcs 6onblie BUAOB U C 6oNbLUER YACNEHHOCTbLIO, YEM B COCHAKaX-3e/1€HOMOLUHNKAaX.

3aknoyeHue

YTOo >)Ke HOBOE MPMBHOCUT MPOBEAEHHbLIA aHafn3 B Halle MOHMMaHWe opraHuM3auun TepuoueHosa
MUKpOMaMManuin? B nepsyo ovyepelb HY)XHO OTMETWUTb, YTO A/ MOATOTOBKM OKOHYaTesbHOro BapuaHTa
npencTaBfeHUs MaTepuasioB 6blM BbIMOJIHEHbI COTHM MPOMEXXYTOYHbIX BapWaHTOB C BapbWPOBaHUEM
CTPYKTYpPbI N3yYaeMbiX BbIDOPOK U METOA0B UX 06beANHEHMWS. DTO NO3BOJIMJIO CYLLECTBEHHO Jyylle OLEeHUTb
NOCTOMHCTBA U HEAOCTAaTKN HAKOMJIEeHHbIX OaHHbIX, 0603HaYnTb ABHble Npobesbl B MOTOKax 6rosiornyeckon
MH(OPMaLIMU. DTO BaXKHbIN MO3UTUBHLIN 3pdeKT Hallen paboTbl. BbINOMAHEHHbLIA aHa/M3 MO3BOJIUA OLEHUTb
penpe3eHTaTUBHOCTb MOKasaTeneid CTPYKTYpbl HACeNeHUs Menkux MaekonuTawwmx. [ofyyYeHHble
pe3yfibTaTbl, Ha Hall B3rfsf4, NOKa3blBAlOT, YTO 4SS penpe3eHTaTUBHOIO ONMCaHWs CTPYKTYpbl coobliecTsa
HY>XHbl 04eHb 60sbluMe Habopbl faHHbIX. ECAn BbIBOPKW C O4HON NJIOLWAAKN HE [OMKHbLI COLep)XaTb MeHee 45
3K3. 3BEPbKOB, TO 3TO 3HAYNT, YTO MHOIME CE30HHbIE U 3KCMeANLMOHHbIE 0T6oPLI MPOo6 He MOoryT coobLnTbL O
CTPYKTYpE M3yyYaeMbix COODBLLIECTB HMYEro CyLWeCcTBEHHOro. 3TO NeCCUMUCTUYECKOe BrievyaTsieHne, BUAMMO,
HeobxoAMMO MPOBEPUTH METOAAMU YUCIIEHHOro MoAenvpoBaHus. Euwle ofHO cyllecTBEHHOe coobpakeHune
COCTOUT B TOM, 4YTO ANIA M3y4aemoro palioHa O6HApy)KeHO SABHOE HapylleHWe CTEMNeHHOro CKenJIMHra
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MOMEHTOB, HapyLleHne caMonofobuma HaceneHns Mesikux MmaekonuTalowmx. B kayecTBe paboyer runoressb
MOXHO TMPUHATb, 4TO B 3TOM [MOBWMHHA@ aHTPOMOreHHas MO3an4HOCTb MecToobuTaHuin. OOHako B
npeaBapuTeNbHON Ny6AMKaLMM Mbl pelunamn He yraybnsaTbcs B AaHHyo TeMy. o pe3ysibTaTtaM paboTbl MOXKHO
chenaTb psifi KOHKPETHbIX BbIBOLOB.

1. Mo AaHHbIM MHOIOMETHUX Y4ETOB B OKPECTHOCTAX €. M. N'omcesnbra 6b110 obHapy>xeHo 13 BuaoB
MesIKuX MaekonuTaowmx ( B aerycte - 11).

2. CoobLLecTBO MeIKNX MJIEKOMUTAIOWMX OKPeCcTHOCTen cena M. ToMmcenbra Henb3s Ha3BaTb
camMonoAobHbIM, MOCKOJIbKY CKENIMHI NorapMMoB MOMEHTOB HE YAaeTcsa onmcaTb
JIMHENHOWN (PYyHKUMER.

3. B cnncok Npu4mH oTCyTCTBUSA caMonofobuns TOKCOLLeHO30B MUKPOMaMMaanii, BUAUMO, criefyeT
BKJIIOYNTb MECTPYI0 MO3aNnYHOCTb MeCTOOBMTaHNIN, BO3HMKLLMX B pe3ysbTaTe BMelaTebCTBa
YyenoBeka B hopme pyboK, a TakXKe HEBBLICOKYIO N HEPABHYIO penpe3eHTaTUBHOCTb YYETOB XXUBOTHbIX
Ha NPO6HbIX NiowagKax.

4. Mpouenypa MyabTUdpPaKTaibHOr0 aHaan3a c/oxHa, TpebyeT 60nbwnx 06bEMOB NCXOAHOW
3KO0JIOrn4yeckom nHpopmaunm n He obnagaet 04eBUAHOW TEXHUKOW MHTEpNpeTauum pesynbTaToB
pac4yeTos.

5. MynbTudpakTaibHbIN aHaan3 Nose3eH TeM, YTO MO3BOJISET F1y6OKO MOHATbL CTPYKTYPY UMEIOLLNXCS
MaTepmnanos 1 cchopMmmpoBaTb ropasno bonee nosHoLEHHOe BNeYyaT/ieHNe 0 BUAOBON CTPYKType
n3yyaembix coobLecTs.
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Summary:

The multifractal analysis of the community structure of small
mammals which inhabit the areas with a long history of
forest management was carried out on the basis of the
investigations of 1996-2015. Scaling showed deterioration of
the self-similarity of theriocenozis, while scaling down (
reducing the volume of the sample). In our opinion, this is due
to the asymmetric reaction of different types of animals in the
secondary anthropogenic mosaic of habitats. To obtain
meaningful results it is necessary to possess unattainably
great amount of data. The time elapsed to learn technology
and calculations of multifractal analysis was not justified by
the modesty of conclusions received in this study.
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