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IIpeaucaoBue

AIIOHAJTIFHBIE HCCIICIOBATENILCKIE YHUBEPCUTETHI B CHITy CBOCH CTPYKTY-
pPBl U BBIMOJIHAEMONH MHCCUH SIBISIFOTCS TEPCIEKTUBHBIMH IUTAIIAPMAMHU
JUTS. MHTETPAIH BY30BCKOM M aKaJleMHYeCKO HAyKH, CO3AI0IINMH yCIIO-
BUS IS MEXIUCHUIUIMHAPHBIX B3aUMOJCHCTBUH, T.€. TOYEK POCTa COBPEMEHHOTO
ecrecTBo3HaHMA. [Ipemaracmas BHUMAHHIO YUTATENS KHATA — XOPOIIMH MPHUMEP
TaKOTO B3aUMOAEHCTBHS. Bo-TiepBEIX, €€ aBTOpHI padOTaI0T MMEHHO B TAKOM BY3€ —
Humxeropoackom rocymapctBeHHOM YyHuBepcutere um. H.M. JloGaueBckoro —
HanuoHanbHOM HCCIIENOBATENILCKOM YHUBEpCUTETE, a Takxke B MHcTuTyre mpu-
knagaoit ¢usuku PAH (r. H. HoBropon) u UucTHTyTE 3K0MOTHE BOmkckoro Gac-
ceitna PAH (r. Tonbsitti). Bo-BTOpBIX, 0 CBOMM HAay4YHBIM MHTEpecaM OHH Mpe.-
CTABJISIOT Pa3Hble JUCLUIIMHBL 3KOJIOTHIO, OMONOTHIO, (PU3UKY U MaTeMaTHUKy. B-
TPEThHX, KHUATA TIOCBSIICHAa OTHOMY M3 HauOojee MHTEPECHBIX BOIPOCOB COBpE-
MEHHOM HayKH: IPUMEHEHHIO TEOpUHU (PPAKTAIOB JIs OMMCAHUS M aHAJIU3a CTPYK-
TYpbl IPUPOJHBIX OOBEKTOB, B KAYeCTBE KOTOPHIX aBTOPHI M30palii OMOTHYECKOE
C000IIeCTBO — OJHO W3 CaMBIX 3araJovHBIX TBOPECHUH mpupoxabl. ToTr dakt, uTo
OGuoTHUecKue COO0IIECTBAa PaCCMATPUBAIOTCS KaK CaMOOPTaHU3YIOIUECS CUCTEMBI,
OTKPBIBACT BO3MOKHOCTH NPHMEHEHHMS Ul aHAN3a MX CTPYKTYPHI JOCTIDKCHHI
COBpPEMEHHOH (DM3UKHM M MaTeMaTHKH, BKIIOUas CHHEPreTUKY, KHOCPHETHKY, TEO-
PHIO CI0XKHOCTH, KOHLIEIIIMIO CAMOOPTaHU30BAHHON KPUTUYHOCTH. 3aa4a KHUTH —
MPOJEMOHCTPUPOBATh 3PPEKTUBHOCTh (PpaKTAIILHOW METOMOJIOTUN TIPH OOBSCHE-
HUM WHBapUAHTHBIX XapaKTEPUCTUK CTPYKTYPHI COOOIIECTBA. ABTOPHI MOCIEI0BA-
TEJIBHO BEAYT YMTATENs 0 TEPHUCTOMY IIyTH aHaJIN3a CTPYKTYpbl OMOIIEHO3a: OT
MOTPYXXEHUSI B MCTOPHIO BOIIPOCA IO CAMBIX IMOCIEIHUX JOCTHKEHHH MHPOBON
HayKu B 3Toi obxacti. Oco0yro IEHHOCTh KHUTH NPEACTABISIET U3I0KEHHE ajro-
PUTMOB H TIPOLIEAYP MPOBEICHUS MYIbTU(PAKTAIEHOIO aHATN3a, aJallTUPOBAHHOE
K Owmornormdeckoir aymutopuu. Kpome TOro, cieayer OTMETHTB, YTO aBTOPHI BO
MHOT'OM SIBJISIOTCSI «IIEPBONPOXOALIAMU», U KHHUIAa IOCTPOEHA Ha MaTepHaje co0-
CTBEHHBIX HCCIICIOBaHU. BO3MOXHO, YTO y «UHCTHIX» MAaTEMAaTHKOB I (PU3UKOB
MOTYT BO3HUKHYTH IPETCH3WU K aBTOPCKOI MaHepe M3JIOKEHHs MaTepHaja C J10-
CTaTOYHO MPOCTpPAaHHBIMH CJIOBECHBIMU OITMCAHUSIMH BMECTO JIAKOHUYHOT'O MaTe-
MaTHYECKOTO si3bIka. OTHAKO CIIeyeT HAalOMHHTh, YTO KHHTA aJpecoBaHa, MPexkIe
BCETO, OMoJIOram.
ABTOpBI «caelann» O4YEHb XOPOIIYI0 U HY)KHYIO KHUTY, KOTOpasi, HECOMHEHHO,
HaIET CBOETro TpeOOBATEIFHOTO YATATEIS.

E.B. YynpyHos,

pexmop Huoicezopodckozo 2ocyoapcmeennozo
yuusepcumema um. H. 1. Jlobauesckoeo,
00KmMOop pu3uKo-Mamemamuyeckux HayK



Ha mammx razax poxknaeTcs Hayka, HE orpa-
HU4MBaeMasl 0ojiee UAeaTU3UPOBAHHBIMU U YIIPO-
LIEHHBIMH CHTYallMsSMH, a OTpakaromas BCIO
CJIOKHOCTh PEAJIbHOIO MUpa, HayKa, paccMaTpu-
BaloOIl[as HaC U Hally AEATEIbHOCTb KaK HEOThEM-
JeMyl0 4acTh (yHOaMEHTAJIBHOTO «TPEHAa» Ha
BCEX YPOBHSX IIPUPOJIBL.

H. Ilpucoxcun

OT aBTOpPOB

OJUIETH U COABTOPHI JOBEPUIIM MHE MOATOTOBUTH aBTOPCKOE MPEANCIOBUE K
9TO KHUTre, PyKOBOJCTBYSCH, MMO-BUAUMOMY, TEMH COOOPaKEHUSIMH, YTO B
CIITY BO3PACTHBIX OCOOCHHOCTEH s TOJDKEH JIydIlle TIOMHUTH OOCTOSITENBCTBA

MPOIUTBIX JIET, MPEALICCTBYIONINX €€ HAITMCAHUIO, HEXKEITN COOBITHS He[aBHHE.

JleicTBUTENBHO, 51 XOPOIIO MTOMHIO, YTO BCE HAYAJIOCh C MIPUOOPETEHUS B KHIIK-
HOM KHocke Ha Onodake MI'Y B cepeaune 90-x roJj0B IPOIIIOTO BeKa KHUTH BbI-
Jaronierocs skonora, npodeccopa bapcenonckoro yHusepcurera Pamona Mapra-
neda «O0auk 6uoceps» (1992). Ora kuura crapanusmu akagemuka M.E. Buno-
rpajoBa u J-pa O6won. Hayk ['.E. MuxaiioBckoro Oblia BIEpBbIC M3/1aHa Ha pycC-
CKOM SI3BIKE U ChITPajia OTPOMHYIO POJIb B HallleM MUPOBO33peHUU. IMEHHO B 3TOI
KHUTE I TIO3HAKOMMWICSL ¢ TEPMUHOM ¢hpaxman M AOJITO€ BPeMs NMPAKTUYECKU HE
MOHUMAJ, 9TO OH o3HayaeT. CIycTsi HEKOTOpoe BpeMs B Oecelle co CBOMM KOJLIe-
roii, BBICOKOOOpa30BaHHBIM (hu3HKOM-KpucTayuorpagom mpodeccopom E.B. Uy-
IIPYHOBBIM, 5 JUISl KPACHOTO CJIOBIA YIOMSHYN O ¢pakTanax. OH ¢ BECEIBIM U3yM-
JIeHWeM mocMoTpen Ha MeHs u Bpyumn kHUTY X.-O. [Maittrena u I1.X. Puxtepa
«Kpacora dpakranosy (1993) c 3amevaTenbHbBIMH HWJUTIOCTPAIMSAMH, CHPaBEATUBO
moJarasi, YT0 MHE, Kak OHOJIOTY ¢ aHAaJOTOBBIM MBIIIICHHEM, PACCMOTPEHUE KapTH-
HOK TIprHECET OOJBIIE MOIB3HI, YeM AeOpH MATEMaTHICCKUX YPaBHEHUH.

Ha cnenyromieM MCTOPUYECKOM 3Tane PELIAIOIIYI0 POJb, KaK 3TO M JIOJDKHO
OBITH B JOOPOTHOM CIIeHapWH, Chirpana skeHuaa — M.B. Mynunaa, Most coTpyHu-
1a, a 10 3TOro AMIJIOMHUIIA, HO CaMO€ IJIaBHOE, YJauHO BBIILIEIAs 3aMyX 3a Ta-
nma"tnuBoro ¢usuka .M. Uynuna. OH yxe Toraa npo)ecCHOHAIBHO 3aHUMANCS
(dpakTaTbHON CTPYKTYpOH Tpo3oBbiX MoyiHuii. M.B. UynuHa, momoras MHE B Tex-
HHUYECKON MOJATOTOBKE OJHOW M3 CTaTe€l, BCTPETHIIA B TEKCTE 3HAKOMOE MO CEeMEM-
HOW JKU3HU CIIOBO ()pakma W, PyKOBOJCTBYSICh HETIOTPEIIMMON KEHCKOW WHTYH-
uuei, oprannzonana Mot Berpeuy ¢ .M. UynuueiM. C 3TOro MOMEHTa 1 HauMHa-
ercs Hama coBmecTHas padora. Teneps .M. Nynun, HeCMOTpsl Ha MOJIOJIOCTh, YXKe
JIOKTOp (PU3UKO-MATEMAaTHUECKUX HAayK U, He 0€3 MOEro yJacTusi, JOKTOp OHOJIOTH-
9ecKuX Hayk, nmpodeccop kadenpsr sxomorrnm HHI'Y. OH ycmemHo codeTaer mpe-
M0JJaBaHUE C OCHOBHOI paboroii B MHcTHTYyTE MpukiaaaHoi ¢usuku PAH. IIpakTu-
YeCKH Cpasy Halll AydT IPEBPATHUIICA B TPHO — K HaM IIPUCOEAVHUIICS YII.-KOPP.
PAH, nupexrop HMuctutyra oskosnorun Boskckoro Oacceiina (r. TonbarTh)



I'.C. Po3enbepr. bomnblire qBaanaTy €T MEHs CBA3BIBACT APYKOA YMAMH U CEMbSIMH
¢ I'.C. Po3enbeprom, 1 s He TIEPECTAI0 YAUBISATHCS €T0 KPYro30py, CKOPOCTH MBIIII-
JIEHUS ¥ SHIMKJIONEIUYHOCTH NMO3HAHUM. Eciu NpuHATH BO BHUMaHHE €T0 KJIacCu-
YecKoe MaTeMaThieckoe (TeopHusi BEpOATHOCTEH) W Ouosnormueckoe (OOTaHHWKA |
9KOJIOTHS1) YHUBEPCUTETCKOE 00pa30BaHue, a TaK)Ke UPOHUYHOE OTHOILIEHUE K KH3-
HEHHBIM TPYAHOCTSIM, OCHOBaHHOE Ha omnbiTe KanutaHa koMauasl KBH Bamkup-
ckoro rocynuBepcurera, To uaTepec I'.C. PozenGepra k Teopuu (hpakTajioB CTaHO-
BUTCS 00bACHUMBIM. HakoHen 1 0co00 ciienyeT OTMETHTD BKJIAJ HAITUX MOJOABIX
coaBTopoB: k.0.H. B.H. fkumoBa u k.6.H. JI.A. Connuesa. C pa3zHulieil B HECKOIbKO
JeT oHM OJecCTSIIe MPOIUIN IIYTh OT YBJICUYCHHBIX CTYIECHTOB U OYCHb CHIILHBIX ac-
MUPAHTOB JI0 BEICOKOKBATH(DUIIMPOBAHHBIX CIIEIUATICTOB. MOJIOIOCTD, MOJIeMUYe-
CKHI 3aI0p, YBICYEHHOCTH NPOOIEMON, OTCYTCTBHE MOYTECHHUS K aBTOPHTETAM,
IIpeKpacHas MaTeMaTH4ecKas, 3bIKOBasi U KOMIbIOTEpHAasl OArOTOBKA CIENaIN UX
HEOThEMJIEMOH YaCThIO HAIIETO aBTOPCKOT0 KOJJICKTHBA.

TakoBbl MCTOpUYECKHE TPEATIOCHUTKH CO3JaHMs 3TOW KHUTH. Ee cTpykTypa
oTIpeieNicHa CIIEIYIONIIMA COOOPasKEHISIMHU.

I'maBa 1 mocBsIIeHa UCTOPUYIECKOMY 3KCKYpCY B MPOOIEMy CTPYKTYpBHI COO00-
IIECTBA B paMKaX KAHOHMYECKHX IMOJIOKEHUN COBPEMEHHOM TEOPETHIECKON IKOJIO-
THH U UX KPUTUYECKOMY O0CYXICHHIO.

B rnaBe 2 jaHo KpaTKoe U3JI0KEHUE MATEMAaTHUECKUX OCHOB TEOPUU (PaKTaIoB
1 MynbTH(pakTanoB. OpakTaiabHas TeOMETPHUS UMEET CBOW TOCTATOYHO CTIeHH(H-
YEeCKUI TEPMUHOIIOTHUECKUN JIEKCUKOH, 3HAKOMCTBO C KOTOPBIM CYIL[ECTBEHHO 00-
JIETYUT YTEHUE U BOCIIPUATHE COJEPKAHUS MOCIEAYIOIUX I11aB. BceM nHTEpecyro-
IIMMCS STOHM MPOOJIEMOI MBI HACTOSITETHPHO PEKOMEHIYEM OOpaTHTHCS K IIEPBOMC-
TOYHUKAM, CCbUIKH Ha KOTOPLIC ITPUBCJCHLI B CITUCKE JIMTCPATYPHI.

B riaBe 3 npuBeicH KpUTHYSCKUN 0030p JTAaHHBIX COBPEMEHHON MHUPOBOM JIMTE-
patypsl 10 IPUMEHEHHIO (PPAKTaTHHOW METOIOJNIOTHH K aHAIN3y MPOCTPAHCTBEH-
HOU ¥ BUFIOBOH CTPYKTYpBI COOOIIIECTBRA.

['maBa 4 sBisieTcss KOHICNTYaJbHOM, ITOCKOJBKY B HEW (hopMalln30BaHBI OC-
HOBHBIC TIOJIOKCHUS PAa3BHBAEMOr0 HAMH (PPAKTaIbHOTO IIONXOAa K aHAJIH3y
CTPYKTYpBI COOOIIECTBA, aallTHPOBAHHBIE K OMOJIIOTHUYECKOM ayTUTOPUHL.

I'maBa 5 mpencraBiseT coOOM KpaTKOE «IIPAKTHUECKOE PYKOBOJCTBO» MO TEX-
HUKE MYJIbTU()PAKTAIBHOTO aHAIN3a CTPYKTYPHI COOOIIECTB.

B rnaBe 6 mpuBeneHBI NPUMEPHI U3YYCHUS MYJIbTU(PAKTAIBHONH CTPYKTYpHI
MIPUPOTHBIX COOOINECTB, OA3UPYIOIINECs Ha HAIIMX OCHOBHBIX pa0oTax.

I'maBa 7 mocBsieHa GppakTaIbHON CTPYKTYype TAKCOHOMUYECKOTO pa3Ho00pa3us
KaK PEIUIMKE €CTECTBEHHOTO Pa3HO00pa3us.

B rmaBe 8 paccMaTpuBaeTrcs BOIpoc 0 caMONOIOOWH BPEMEHHBIX PSIOB a0OHO-
THUYCCKUX 3KOJIOTHYCCKHUX q)aKTOpOB, HBHHmmHﬁCH AKTYyaJIbHbBIM B CBs3U C JJUCKYC-
CHeH TI0 TIOBOJY MTO0ANTEHOTO H3MEHEHHS KIIMATa.

I'maBa 9 mocBsimeHa OGHOAKOIOTHIESCKUM aCIEKTaM TEOPUH IEPKOJIINH, eCTe-
CTBEHHBIM 00pa30M CBSI3aHHOU ¢ Teopuel (hpaKTaoB.

Haxonen, B 3akmrountenpHOi TiaBe 10 (pakTaabHOCTE OHOIKOIOTHYECKUX
00BEKTOB paccMaTpPUBAETCSI HA METOJOJIOTUIECKON OCHOBE KOHIEIIIMU CaMoopra-
HU30BaHHON KPUTUYHOCTU.



3aBepmIaroT KHUTY JBE MEMOPHAJIbHBIE CTAThH, ITOCBSIICHHBIE OCHOBOIIOJIOXK-
HUKY (GpakTanbHOU reoMeTpuu b. Manaens0poTy u kpynHeimemy ouoiory XX B.
P. Mapranec¢y, koropoMy MBI 00513aHBI BHEPEHHIO (PaKTAIBHBIX UIIEH B ONOIKO-
JIOTHIO. DTHMH CTaThIMH aBTOPHI OTHAIOT AaHb MAMSTH IBYM BEJIMKAM YUCHBIM.

Bce MBI ObUTH M OcTaeMcs TECHO CBSI3aHHBIMH C YHHBEPCHTETaMH, B KOTOPBIX
paboTaem, MOITOMY YacTh MaTepHaIOB 3TOH KHUTH MCIOJIB3yeTcsl B yueOHOM Ipo-
necce B Hmxeroponckom u Camapckom rocyHmBepcuteTax. Kpome toro, 3aciy-
JKEHHOH MOIYJIAPHOCTBIO MOJIBb3YETCs WILTFOCTPUPOBAHHBIN Kype «JKOJIOTHS B Kap-
THHKaxX», moAarorosieHHblii ['.C. Po3eHOeprom, B KOTOPOM TarKe HAIIIH OTpaxe-
HUE nuaeu ¢paktaabHOi reomerpun. C OOJIBIINM YIOBOIBGCTBHEM MBI ITOJIB3YyEMCS
cllydaeM W BbIpakaeM OJiaroJjapHoCTh HalMM Koiieram B Poccum m 3a ee mpexe-
JIaMH, HalllUM COTPYIHHUKaM, aCIUpaHTaM U CTyJeHTaM, OECKOPBICTHAS, APYyKeCcKast
W KOHCTPYKTHBHAs IIOMONIb KOTOPBHIX OKaszala HaM HEOICHUMYIO VCIYTY:
I'B. Ilypranosoii, /[I.A. Ilyxnapesuuy, A.M. [mutpueny, A.I'. Oxamnkumny,
H.A. Crapuesoii, M.C. Cuerupesoii, A.H. BapnueBy (Bce — Hwxumii HoBropon);
C.B. Cakconony, B.K. lllutukoBy, N.A. EBnanoBy, H.}O. Kupumnosoii, A.A. Ku-
puwnoBy (Bce — Tonbsirn); B.Jl. @enopoy, A.M. AzoBckomy, A.Il. JleBuuy (Bce —
Mocksa); H.B.TmoroBy (Momkap-Ona); B.A. ®emonnny, T.B. XKyiikoBoit
(Hwxuuit Tarun), P.A. Cyxononsckoii (Kazans); H.I. CmupnoBy, B.C. besento,
E.JI. Bopobeitunky (Bce — ExatepunOypr); d. Tunmany (D. Tilman), 3. Cumany
(E. Siemann ), k. I'pun (J.L. Green) (sce — CIIIA), b. Bocynur (B. Bossuyt) (beins-
THst).

Oco0yro npu3HaTenbHOCTh MbI BeIpaxkaeM A.W. Azosckomy u E.A. MapeeBy, npo-
YUTABIIAM PYKOIHCH M CHENABIIMM MHOTO BEChMa ITOJIE3HBIX 3aMEUaHH, «BBICBE-
THBIIHUMY» CHJIBLHEIE U CJIA0BIE CTOPOHBI KHHUT'U C TOYKH 3pCHUA 6uosora u (I)I/BI/IKa.

Mspl Takke OmaromapHbl HallMM POIAHBIM K OJHM3KHAM 32 IONTOTEPIICHHUE,
MOHUMAaHNWE W TAKTHIHOCTb, IIOCKOJBKY JXHTh C JIIOABMH, IOABEPKCHHBIMU
HaBsI3YMBOM MCe, HEJICTKO.

Haxonern, TpagunnoHHO cIEQyeT cKa3aTh O TOM, YTO COBEPIICHHBIX HAYYHBIX
MoHorpaduii He ObIBaeT, U MBI TOTOBBI C 0JIATOAAPHOCTHIO MPUHATH JIIOOYIO KOH-
CTPYKTUBHYIO KPUTHKY.

JI.B. I'enaweunu
Om KOMLEKMUBAa a8mopos



BBeaenune

Ecnu s BuKy nanbiie Apyrux, TO JMLIb OTO-
My, Y4TO CTOIO Ha IUIe4Yax IMTaHTOB.

Hcaax Hetomon

KCIIaHCHA UAeH W METONOB (hpaKTAITEHOW TEOMETPHU B Pa3iIMYHBIC 00JIACcTH

3HAaHUH SBUJIACh BUBUTHOU KapTOukoW KoHIa XX crojerusa. Kak u Bcakas

HOBAIWsI, (PpaKTabHAsE TEOMETPHUS IMEET CBOUX AI0JIOTETOB, Pa3BHBAIOIINX
WJed BBIIAIOLIErocss MaTeMaTuka coBpeMeHHOCTH benya Manaens0poTa B OCTpoid
MOJIEMUKE C ONMOHEHTaMH, JJISI KOTOPBIX (hpaKTANbHBIA (OpManm3M, B JIydIIeM
ciaydae, 1aHb Moze. OTaaBasi JOJDKHOE OCTPOYMHUIO HAIIMX ONIOHEHTOB, 3aMETHM,
YTO XOTS Hay4HbIE KOHIIETUH, KaK U MO/, IPEXOIAIIH, nepedpasupys Kiaccuka
MOJKHO CKa3aTh, UTO «...CITyXH O KOHIIE (ppaKkTaibHON TEOMETPHH CHIIBHO MpEyBe-
naeHb. DpakTanbHas TEOMETPHS SIBISAETCS yIOOHBIM MaTeMAaTHICCKAM HHCTPYMEH-
TOM TIPU aHAIIN3€ CIOKHBIX CHCTEM, B KOTOPBIX OTCYTCTBYET XapaKTepHbII Maciita0,
HampuMep IHHBL. MacmtaOHO-WHBapHaHTHBIE CHCTEMBI OOBIYHO XapaKTepU3yIOTCS
Helesnoi — (pakTanbHOi — pasMepHOCThIO. [IoHATHE Helenol pa3MepHOCTH U HEKO-
TOpbIe OCHOBHBIE CBOWCTBA ()PaKTAIBHBIX O0BEKTOB U3Y4aIHCh MATEMAaTHKAMH €I1[e
B XIX B., HO TepMuHY (hpaxman Mbl 00s13aHbl b. Mannens0poTy.

B otoii kHure, 06o0mIaroNmIell pe3yabTaThl HAIUX WCCIEJOBAHUIN MOCIEIHETO
JIECATUIIETHSI, MBI TOMBITAEMCS MPOJEMOHCTPUPOBATh YCHEIIHOCTh U AP PEeKTHB-
HOCTh TIapaJUTMBl CaMOIIONOOUS, SBISIOMICHCS TEOpeTHIecKnM 0azncoM ¢pak-
TaJbHON reOMETPUH, B IPUIIOKEHUH K HEKOTOPBIM 3a/1a4aM OMOIKOJIOTHH.

Bernya Manznens6por (Benoit B. Mandelbrot, 1924-2010)



Taxkoii moaxo/1 00yCIOBIIEH JIOTUKOH €CTeCTBEHHO-HAYYHOTO TIO3HAHUS MaTepH-
ANBHOTO MHpa, Cpeld 0OBEKTOB KOTOPOTO CaMONOA0OME IIMPOKO INPEICTABICHO.
ITpeBocxoanslit 0030p 3T0i mpobaemsl gan M. Ilpenep (2001). Bot HekoTopsie
MpPUMEPHI U3 €ro KHUTH. byaem cuntath 0OBEKT, KOTOPHIH MOKHO BOCIIPOM3BECTH
MyTeM YBEJIHYEHHUs] KaKOW-IMOO ero 4acTd, caMOMOAOOHBIM, WIM UHBapUAHTHBIM
npu npeodpasoBanuu moaoous. [Ipumepsl caMomoo0usi MOXKHO HAWTH B pa3ind-
HBIX, Ha TIEPBBIM B3I, 00BEKTAaX WM Iporeccax. Tak, OpOyHOBCKOE ABHIKCHUE
SIBJIIETCS] XOPOLIEH WIUTIOCTpalueil BEpOITHOCTHOTO camoronobusi. B marematuke
MpUMepaMH caMoIono0us ABJISIOTCS KaHTOPOBBI MHOXecTBa W (GyHKuus Beliep-
mrpacca. B My3bIke camomono0ue cBS3aHO ¢ TEMIICPUPOBAHHBIM IBEHAIIIATUTOHO-
BbIM cTpoeM baxa. Pycckue nepeBsiHHbIE MaTpPELIKH, TaK jK€ KaK KUTaicKue KOopo-
00YKH, — WIUTIOCTPAMU IUCKPETHOTO OTPaHWYEHHOTO camomomooms. AKycTHue-
CKHE CHCTEMBI, B YJaCTHOCTH OCHOBHAsI MeMOpaHa BHYTPEHHETO yXa, Takke (QyHK-
LUOHUPYIOT Ha OCHOBE NMpHHIMNA camonoobus. IlepeueHs caMonofo0HBIX MPH-
POIHBIX OOBEKTOB U SBJICHUH MOKHO IPOJIOJDKUTD, BKIIIOYHB B HETO KPOHY AE€PEBb-
eB, TU(BI aKTHHOMHIIETOB, Pa3psii MOJHUK, OPOHXHAIBHOE EPEBO, KPOBEHOCHYIO
U peuHyro cHcTeMbl U T.J. Hakonel, camomnogobue 4acTo mpucylie TakuM Hepap-
XHYECKUM CTPYKTYpaM, KaK (PHIOTCHETHIECKHE ICPEBbSI.

MaTeMaTH4eCKUM BBIPAKEHHEM CaMOIOA00US SIBIISIOTCS CTETNICHHbIE 3aKOHBI.
3ameuaTenbHO, YTO CAMOMOAOOHBIM CTEMIEHHBIM 3aKOHaM MOJYMHSIOTCS KaK yBe-
JMYUBAOIIIECS B pa3Mepax 00beKTHl, HalpUMep TOpoAa, TaK U pacIiafaroirecs Ha
oTHeNbHbIe (PparMenTsl, HanpuMmep kamaud. M. Hlpenep (2001) moguepkuBaer Bax-
HOCTb €IMHCTBEHHOI'0 HEMPEMEHHOI'O YCIOBUS BBIOIHEHHUS CAMOIIOI00HOT0 3aK0-
Ha: OTCYTCTBHE Y JAHHOTO BHIA OOBEKTOB BHYTpeHHero Macmrada. [lelicTBuTenn-
HO, He OBIBACT peasbHBIX TOPOAOB C YHMCIIOM JKUTeNeH MeHbIne 1 unu Goblie 10°.
To4HO Tak e pa3Mep KaMHS He MOXKET OBITh MEHBIIIE MOJIEKYIIBI WIH OOJIbIIe KOH-
THHEeHTa. TakuM 00pa3oM, ecili caMomnonodue U OecrpeenbHO, TO TOIBKO B OTpa-
HUYEHHBIX 00nacTax. ToT (akT, 4To OMHOPOJHBIE CTENEHHbIE 3aKOHBI HE UMEKOT
©CTECTBEHHBIX BHYTPEHHUX MAacCIITa00B, OOYCJIIOBIMBACT €lle OAWH (PEHOMEH —
MacIITa0HyI0 MHBAPHAHTHOCTh. [IpyruMu CIIOBaMH, NPH W3MEHEHWH MAacIiTaboB
CTETICHHbIE 3aKOHBI BOCIIPOU3BOJAT CaMHU ce0s, OJJHAKO B CTPOTOM CMBICIIE 3TO
YTBEP)KACHUE CIIPABEIIIUBO TOJBKO UISI MaTeMaTHIecKux Mozeneit. JIlroOsie peann-
HbI€ OOBEKThl HUKOI/Ia HE OBIBalOT B TOYHOCTH MAaCIITa0HO WHBAPHAHTHBI, B TOM
Yuclie ¥ U3-3a TaK Ha3bIBaEMBIX «KOHIIEBBIX 3(D(PEeKTOBY, CBA3aHHBIX C €CTECTBEH-
HBIMH TIPOCTPAaHCTBEHHO-BPEMEHHBIMH TPaHUIAMU (DU3UIECKUX WM COIHaIbHBIX
siBIIeHUH. B KOHTEeKCTe 00Cy)IeHHs caMOII01001sT OMOTHUECKUX COOOIIECTB BaKHO
MOIYEPKHYTh, YTO MaciiTaOHas WHBAPUAHTHOCTh COXPAHSETCS U B CIydae CTEIeH-
HBIX 3aKOHOB ¢ qpoOHBIME mokazareissmMu. M. Hlpexep (2001, c. 165) nmumer: «Ca-
MOIIOI00HIO, B KOHIIE KOHIIOB, BCE PAaBHO, IIEIOYHCICHHBIA Y HAC ITOKa3aTelb WIN
HeT». bornee Toro, mpocTeie CTeneHHbIe 3aKOHBI C IPOOHBIMH MOKa3aTEeNsIMU JEMOH-
CTPUPYIOT MACIITA0HYI0 HHBAPUAHTHOCTh B CaMBIX Pa3HOOOPA3HBIX SBICHUSIX pe-
ANBHOTO MHpa: OT Pa3nuBOB Huia u pazopeHns uUrpoka depes pacrupeaeseHus Ia-
JaKTUK BO BeeneHHo 10 onucaHus CTpyKTYpbl COOOIIECTB.

[IpocTpaHcTBeHHAss ¥ BUIOBAasi CTPYKTYPHI OHOJOTHYECKUX COOOIIECTB TPaIu-
LIMOHHO HAXOJATCS B IIEHTPE BHUMAaHUS TeOpeTHUecKod skosoruu. Ha mepBbiit



B3IJISIZI, 3TU BOMPOCHI MMEIOT MaJI0 TOYEK IMepecedeHus, U KJIaCCHYSCKHE MOIXO0IbI
K OIMHCAHHUIO 3THX CTPYKTYP pa3paboTaHbl COBEPILICHHO HE3aBUCHMO JIPYT OT JIpyra.

Onwcanue TPOCTPAHCTBEHHOH CTPYKTYpPHI Ha YPOBHE cOOOINECTBa CBS3aHO C
3aBHCHMOCTBIO BHIOBOTO OorarcTBa OT muiomann (Species-area relationship, SAR).
CTerneHHBIE 3aKOHBI, OMUCHIBAIOIIUE 3Ty 3aBHCHUMOCTH, HAIUTA CBOE JIOTUYECKOE
BOIUIOLIEHHE B paMKax paBHOBECHOW TEOPHM OCTPOBHOH Oworeorpadum, paspadbo-
taHHOM Makaptypom u Yuincornom (MacArthur, Wilson, 1967), a Taxke B paborax
UX MHOTOYHUCIICHHBIX MTOCIEI0BATEICH.

Jis onmcaHus BUIOBOM CTPYKTYPBI COOOIIECTBA UCIONB3YIOTCS pa3IHYHbIC Ma-
TEeMaTHYECKHUE MOJICNIU: PAHTOBbIC PaclpeieieH sl BUIOB, MOJCIN pacipeielieHns
BUIOB 10 umciieHHOcTH (Species abundance distribution, SAD), a tak:xe KpuBbie
HAKOIUICHUs BUIIOB. VICronb30BaHne CTENIEHHOIO 3aKoHa sl (hopMalu3ainy Kpu-
BOM HAKOIUICHUS BUJOB TO3BOJIAJIO OJHOMY W3 KPYIMHEWIINX JKOJOTOB XX B.
Mapranegy (Mapraned, 1992), mo-suaumMomMy BrepBsle, C(HOPMYIUPOBATH MBICIEL O
BO3MOKHOCTH (PPaKTATBHOCTH BUIOBOW CTPYKTYPHI OHMOJOTHYECKHX COOOIIECTB.
[TpuMeHnTEeNBHO K cTeneHHOH Gopme SAR K aHAOTMYHOMY BBIBOJIY MPHUIILTH Xap-
Te ¢ coaropamu (Harte et al., 1999).

Pamon Mapraned (Ramon Margalef i Lopez, 1919-2004)

Bo3HnKHOBEHHE MTPEICTABICHHI O CaMONIONO0NH U (PPaKTATLHOCTH OHOJIOTHYe-
CKHX COOOIIECTB SIBISI€TCA €CTECTBEHHBIM IIPOIOJDKCHUEM TEHAEHINH TPOHUKHO-
BEHUsI TeopuH (PPaKTagoB B IKOJIOTHIO. DTOT MPOLECC MOKHO YCIOBHO Pa3eiUTh
Ha Tpu dTana. [lepBblil U3 HUX ObUI CBSI3aH C HEOOXOAUMOCTBIO ONHUCAHHUS MPO-
CTPaHCTBEHHOH CIIO)KHOCTH TE€X WJIM MHBIX OMOTOIIOB: TOPHBIX M PEYHBIX CHCTEM,
nma"amagToB, MOYBHI, KOPAUIOBHIX pu(oB U T.4. Ha BTOpOM 3Tame mpumien yepen
onucaHusa (HPaKTaIBHOTO pacIipeAeNeHNs OTASIBHBIX BHIOB. HakoHem, Ha TpeTbeM
3Tare BCTaJl BOIPOC O CaMOIOI00NH BHYTPEHHEH CTPYKTYPBI CAMUX COOOIIECTB.



JanpHemmM pa3BUTHEM (DPAaKTAIBHOTO MOAX0/1a K OIMCAHUIO COOOIIECTBA SIB-
JSIeTCS IePeX0.l K MCIIOIB30BAHUIO MYIETH(PPAKTAIBLHOTO (hopMann3Ma. ITOT HOA-
X0 OBUI MPEUIOKEH OJHOBPEMEHHO U HE3aBHCHMO JIByMs IPYIIIaMU HCCIEIOBa-
tenet (Mymun, [Nemamsumm, 2002; Borda-de-Agua et al., 2002; Mymun u ap., 2003;
ludin, Gelashvili, 2003 u np.) M pasHBIX ACMEKTOB CTPYKTYPhI COOOIIECTB:
AN Nynun n JI.b. I'enamBuny npeagoxuiIl UCIOIb30BATh MyJIbTH(PAKTATbHBIN
aHaJu3 JUIsl XapaKTepUCTUKH BUIOBOW CTPYKTYpHI, a bopna-ge-Arya ¢ xoijeramu
aKLEHTUPOBAJIM CBOE BHUMAaHUE Ha MPOoOJeMe MPOCTPaHCTBEHHON CTPYKTYPBHIL.

[IpuMeHeHne MaTeMaTHYECKOTO ammnapaTta (pakTalbHON reOMEeTpUU MO3BOJISET
MEPEUTH OT KAYeCTBEHHOT'O ONMCAHUSI MPOCTPAHCTBEHHON W BUJIOBOM CTPYKTYpHI (B
TEPMHMHAX BUJOBOTO OOTaTCTBa) K €ro KOJIMYEeCTBEHHBIM MMOKa3aTeNsIM (B TEPMHUHAX
BHJIOBOTO pPa3HOOOpa3vs) W OTKPHIBAET HIMPOKHE MEPCIEKTUBBI MYJIbTHMACIITAO-
HOW XapaKTePHCTHUKU OMOJIOTHMYECKOTO COOOINECTBA KaK CIOXHOH HEpaBHOBECHOM
CHUCTEMBI.

Takum o0pazom, moapoOHas pa3paboTKa NMPUMEHEHHUS MYJIbTH()PAKTAIEHOTO
aHamM3a K CTPYKType OHMOIOTHYECKOTO COOOIMIECTBA, a TAKKEe IMITMPHIECKast BepH-
(uKanys TaKoro MojAX0/Aa Ha MaTepuale pasIMuHBIX COOOILECTB MPECTABISIECTCS
OJIHOW M3 aKTyaJIbHBIX 33729 COBPEMEHHOU TeOpeTHYeCKoi skonorun. Hama kaura
SIBJISIETCS. MIOTIBITKOM pa3BUTHSA NMUOHEPCKUX el Mapraneda o cTpykType co00-
miecTBa Ha 0ase (paxranbHON reoMeTpuu MaHIENbOpOTa ¢ y4ETOM UCTOPHUECKUX
TIPEIIIOCHUTOK U peaiii COBPEeMEHHOCTH.



F'masa 1

CrpyKTypa cooOuecTBa: HCTOPHYECKHH acIeKT

DKoJoTUsl COOOIIECTB — OJIUH U3 CaMBIX TPYAHBIX U
MaJIOM3y4YEHHBIX Pa3/lelIoB COBPEMEHHON IKOJIOTHH.

M. Bueown, [{nc. Xapnep, K. Taynceno

a BpeMsl CTAaHOBJICHHS KOJOTMH KaK HAyKH SKOJOTHYECKas TEPMHHOJIOTHS
mpeTepresia 3aKOHOMEPHYIO JBOJIOIHUIO, OTHAKO «...€€ MOHITUHHBIN, METO-
JUYECKAN U TEOPETUYCCKUM amapaThl ellle He YCTOSUTHCH (TaK, MPOJI0KAI0T-

Csl IUCKYCCHH Jlake 00 OCHOBHOM OOBEKTE U3yUeHHS dK0JIOTHH )» (Po3enbepr u ap.,

1999, c. 3). [elicTBuTeNbHO, MOCIE OMpPEAENIEHUs] SKOJIOTUHU, JaHHOTO ['ekKkeeM B

1866 r. (Haeckel, 1866), Hanboee oOIMIMPHBIN H, TO-BUANMOMY, PEKOPIHBIN CITH-

COK 3THUX Je(HHUINHI, COCTABIICHHBIA OJHHM M3 aBTOPOB HACTOSIICH MOHOTpahuu

(Pozenbepr, 1999), nacuutsiBaet yxe 6osee 100 onpeneneHuil.

N3BecTHO, YTO YHCIIO ONpeneiaeHuid mpodaeMbl 00paTHO MPOIMOPIMOHAIBHO €€
SICHOCTH, OJIHAKO CTPEMJICHHUE BHECTU CBOIO JICTITY B 3Ty KOJUICKIIHIO B CpeJe yde-
HBIX MMOMCTHHE HEUCTPEOMMO, U KaXKIOE MOKOJICHUE, HECMOTPS Ha MPeIoCTepexe-
Hue Ywibsma OKkama, MpoJoJbKaeT YMHOXATh CYIIHOCTH Oe3 HamoOHocTH. He
MUHYyIA 4Yaria cus u Hac. KITFoueBBIMHU CIIOBaMH, BHIHCCECHHBIMH B HA3BaHUE STOMN
TJIABBI, SBJISIIOTCST «CTPYKTYpa COOOIIECTBAY, M, BUIUMO, C OMPEACICHUS STOTrO IMO-
HATHS W CJIeyeT HayaThb, JUIS TOTO YTOOBI MO3WIIMOHUPOBATH ceOs B JOCTATOYHO
OOIIMPHOM U HE MEHEEe 3aIlyTAHHOM IPOCTPAHCTBE SKOJIOTHUYCCKON TEPMUHOIOTHH.

OpHer exkens (Ernst Heinrich Philipp August Haeckel, 1834-1919),
HeMeIIKI/Iﬁ 300JI0I', €CTCCTBOUCIIBITATCIIb, (1)I/IJ'IOCO(1)
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1.1. Eme pa3 o OMmoTn4eckom coo01ecTBe

HccnenoBanne BUAOBOH CTPYKTYpHl OMOTHYECKUX COOOIIECTB SIBIISICTCS aKTY-
aJbHBIM HANpaBJICHUEM COBPEMEHHOW TEOPETHYECKOW HKOJOTUU M TMOCTOSHHO
HAXOIUTCSA B cdepe MPHUCTATFHOTO BHUMAHUS U OXKHBJICHHBIX THCKYCCHUH cpemu
skosoroB (JleBuy, 1980; Poszenbepr, 2005; I'mmspos, 2010; Hutchinson, 1959;
Pielou, 1975; Lawton, 1999; McGill et al., 2007; McGill, 2010; Azovsky, 2011).
[ToyuuTenbHBIM B 3TOM ILUIaHE MOXXET OBITh COIMOCTaBJICHUE «BOIPOCHHUKOB» O
CTPYKTYpE W TPUPOAE cOo0OIecTBa, COCTABICHHBIX C UHTepBajoM B 35 ser [Tueny

(Pielou, 1975) u Twisiposeim (Titsipos, 2010) (Tabm. 1.1).

Tabnuya 1.1

Yro Takoe coodmecTso?

E. IMueny (Pielou, 1975)

AM. T'wisipos (2010)

1. KakoBa cTpykTypa MHOTOBHJOBOIO CO-
obmectBa?

2. Kakoe xo114ecTBO BUJIOB MOXKET IPOXKHU-
BaTh BMECTE B JTAHHOM MECTOOOUTAaHUN?

3. Kak oHu B3aUMOJEHCTBYIOT IpYyr C ApY-
TOM H paclpesiesifioT MeXIy co0oil pecyp-
ch1?

4. TloueMy HEKOTOpbIC BHIBI OOWIBHBI, a
Jpyrue — peaku?

1. Yro moHMMaTh MOJ COCYLIECTBOBAHUEM
BUIOB?

2. Kak OOBSCHUTH HaIMYUE B COOOIICCTBE
MHOYXECTBA PEIKHX BHIOB M MAJIOTO YHCIa —
MacCOBBIX?

3. MeroT nu penkue BUIbI KakHe-HUOYIb
MIPEUMYIIECTBA B CPABHEHUH C MACCOBBIMU?
4. Moryt JId COCYyIIECTBOBAaTh HEHTPAIUCT-
CKasl ¥ HUIIIEBask KOHIEIIUKA coo01mecTBa?

5. Kakue Bumpl MMEIOT OoJiee MIHPOKYIO
aMIUTUTYAY PAcCIPOCTPAHEHHUS?

6. Kakue u3 HUX OyAyT BCKOpE JIOKAIEHO
WY TI00a7bHO BEIMHPATh?

7. CKOJBKO M KaKWe BHIBI MOTYT OBITH 0e3
ymep0a s Opyrux yAaleHbl U3 cooore-
cTBa?

8. KakoBa creneHp amanTanyy pa3iMYHBIX
BUJIOB K YCIIOBUSIM Cpeibl?

A.II. Jlepuu (1980, c. 12) yka3bpIBaeT, 4TO «BHUJOBYIO CTPYKTYpPY MOXHO pac-
CMaTpHUBaTh KaK CBOCOOPA3HYI0 «CHCTEMY OTCUETa» — MMEHHO M0 M3MEHEHUSIM B
YHUCIEHHOCTSX BHUJOB HEPEAKO CYAST O TNPOSBICHHM MHOTr0OOpasHBIX (hakTOpoB,
OTIPENEIIOMINX KHU3Hb COOOIIECTBa». B TO ke BpeMs TepMUH «COOOIECTBOY HH-
TeprnpeTupyercs HeogHo3HauHO. Tak, FO.A. ITlecenko (1982) u, Bcien 3a HHM,
AM. T'mnspos (2010) paccmaTpuBaioT «...cOOOIIECTBO KaK COBOKYITHOCTh BHJOB
OITHOTO TPOPHUYECKOTO YPOBHS (IAaHHOW TaKCOHOMUYECKOW TPYIIIIBI), WU MAKCO-
yernosa» (Tlecenko, 1982, c. 83). Yurrekep (1980, c. 9) moa coobiecTBOM MOHUMAa-
€T «...CHUCTEMY OpPraHM3MOB, XHUBYIIHX COBMECTHO M OObEJUHEHHBIX B3aMMHBIMU
OTHOIICHUSIMH JPYT C IPYTOM U CO cpefoil oouTanus. ..». OnpeneneHne YUTTekepa
sBisiercsi, mo MueHuro [bxuiepa (1988), campiM TounbsiM. He mperennys Ha opu-
TMHAJIBHOCTD, MPEAJIOAKUM CIIEAYIOlIee, CKOpEe BCEro KOMIMWISATUBHOE, Onpenesne-
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HHUE: OMOTHYECKOE COOOIIECTBO — 3TO COBOKYITHOCTh 83AUMOOCUCEYIOWUX TIOTY-
TSAUH, 00BEIUHEHHBIX 00well cyovbbou. MEKIONyISIUOHHBIE 63aUMO0eliCIEus
SIBIISIFOTCS. MATEPUATILHON OCHOBOW CBsI3el, COOCTBEHHO M 00Pa3yIOIIUX CTPYKTYPY
COO00IIIeCTBa, TOTA KaK 0OWHOCMb CYObObl XapaKTepU3yeT IMPOCTPaHCTBEHHO-
BpPEMEHHBIC MapaMeTPhl UCTOPHUECKOTO COCYIIECTBOBAHUS MOIMYIISINN, COCTaBIIS-
IOIIUX COOOIIECTBO KaK CIOXHYIO cucTeMy. TakuM o0pa3oM, MOHITHE «Co0OIIe-
CTBOY» SIBJISIETCSI EMKUM, HO JOBOJBHO ITPOM3BOJIGHEIM. TeM HE MEHEe MBI II0JIaraeM,
9TO CBEACHHUE «COOOIIECTBA» K «TaKCOIICHO3Y» HE TOJBKO YIPOIIAET CTPYKTYPY
U3y4aeMoro o0bEKTa, HO | JeaeT €r0 HePeaTCTUYHBIM, TOCKOJIBKY BBIXOJIAIHBA-
eT TaKyl0 BaXHEHIIYIO CTPYKTYPHYIO XapaKTEepUCTHKY, Kak Tpodudaeckyro. [locTa-
TOYHO CPaBHHUTH MPAaBOMOYHOCTH MPHMEHEHUS TEPMUHA «TAKCOIICHO3» B WHTEP-
nperaiuu FO.A. Tlecenko (1982) wimm A.M. T'misposa (2010) kK TaKUM YCTOSIBITUM-
csl B THAPOOHONIOTHH NeDUHHIINAM, KaK «(PUTOILIAHKTOIIEHO3» M «300IUIaHKTOIIe-
HO3». OUYEBHUIIHO, YTO B TOCICIHEM CIy4ae CBEICHHE K «...0JJHOMY TPOPHUECKOMY
YpOBHIO...» HempuemieMo. KpoMe Tpoudeckux acreKkToB, IPH XapaKTEPHUCTHKE
COO0IIeCTBa Ba)XXHOE 3HAYCHHE WMEET KOPPEKTHBIM BBIOOp Macmiraba (Lawton,
1999). xumiep (1988), roBopst o Tpymnmnax cXOIHBIX BUIOBBIX MOMYJISIMA, BCTpe-
YaroIIUXCsl BMECTE, IIpeJylaraeT MoJib30BaThCs TEPMHHOM «accambies» (accamoes
OTHI, HACEKOMBIX W T.J0.). YMECTHO OTMETHTh, 4TO, IO CBHJCTEIHCTBY
AM. T'unsposa (2010), A.M. AzoBckuii — oauH U3 HauboJiee aBTOPUTETHBIX OTeue-
CTBEHHBIX JKOJIOTOB, ITOTYEPKHBAs 3HAYCHHE MacmTada B MaKpOIKOIOTHUECKHUX
WCCJIEJIOBAHUAX, TAKKE CO3HATENIIbHO M30€raeT B 3TOM cllyyae TEPMHHA «CooOIe-
CTBOY», MPEIIOYUTACT IPUMEHSTH BEIPAKEHHUE «BUIOBBIC AHCAMOJIII.

Teopusi He#TpansbHOCTH, BBLABHHYTass Xabbemom (Hubbell, 1979, 2001;
Hubbell, Forster, 1986) u akTuBHO pa3BuBacMasi B TCUCHUE TIOCIIECIHETO JAECITUIIE-
us (Volkov et al., 2003, 2007; Alonso et al., 2006; Rosindell et al., 2010, 2011),
MOCITY)KWIIa, TeM He MeHee, 00bekToM oxkuBieHHon momemuku (McGill, 2003;
Ricklefs, 2003; Dornelas et al., 2006; Clark, 2009). Heiitpanusm npezmosaraet,
9TO BHIBI, BXOJSIINE B OTHO COOOIIECTBO, Oarogaps CXOACTBY YIENBHBIX (B pac-
9geTe Ha OHY 0CO0b) XapaKTEPHCTHK SIBIIAIOTCS DKOJIOTUYECKH HICHTUYHBIMH, TO
€CTb 0cO0M UMEIOT OJIM3KHE IKOIO0Tr0-(hU3HOTIOTHYECKUE U JeMOorpaduiecKue moxa-
3aTeJH: BEPOSATHOCTH Pa3MHOKHTHCS, IOTUOHYTh, 3aCEIUTh CBOOOIHBIE MECTOOOH-
TaHus. JTO, B CBOIO OYepe/lb, HE TPeOyeT pacxXOoxICHHS BHIIOB MO Pa3HBIM JKOJIO-
TMYCCKUM HHIIIAM M, CJICOBATEIILHO, MOTEHIMAIBHBIC KOHKYPEHTHI, BXOMASIINE B
OITHO COOOIMIEeCTBO, OJaromaps CXOACTBY SKOJIOTHUSCKHX XapaKTEPUCTUK MOTYT
00uTaTh COBMECTHO. TakuM 00pa3oM, OTBET Ha BOIPOC O MEXaHH3MaX, OMpPEAeys-
IOIIMX CTPYKTYPY COOOIIecTBa: 100 3TO Pa3IUYHBIC THUIBI MEKITOMY ISIIMOHHBIX
B3aUMOJICHUCTBHM, OO — YAENBHBIC YKOJIOr0-(H3HOIOTHISCKHE H JAeMorpaduye-
CKHE XapaKTEPUCTHKH BHIOB, B MEPBOM MPHOIMKEHUH MO3UIIMOHUPYET arojore-
TOB KJIAaCCUYECKOW «HUIIEBOW» U aTbTEPHATUBHOW «HEHUTPATUCTCKON» KOHUEMIINI
CTPYKTYypHI coobmiectBa. Ha camom perne, kak otmedaer A.M. I'minspos (2010),
CTOPOHHUKHU «HEHUTPATMCTCKOI» KOHIETINHN, HE OTPULIAsl «HUIIEBBIID MEXaHU3M B
MIPUHIIAIE, THITAIOTCS (AKTHISCKH ONPOBEPTHYTh NPUHIUI KOHKYPEHTHOTO WC-
kimoueHuss [.@. [ay3e, 3ampermaromuii HEONPEEeICHHO JJOJITO COCYIIECTBOBATH
KOHKYpUPYIOIUMM BuaaM. IlombITkM NpUMHMpEHMs «HULIEBON» U «HEUTpaIUCT-
ckoit» xonmemnuii (Chesson, 2000; Gewin, 2006; Adler et al., 2007) 3acraBuiu
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MIEPECMOTPETh M3BECTHYIO TOUKY 3PCHHS Ha JBAa OCHOBHBIX THIIA COOOIIECTB: CO-
o0liecTBa, OpraHU30BaHHbIE B COOTBETCTBHH C «HHIIEBBIM» HpHHIMIOM (Niche
assembled communities), u cooOrecTBa, opraHH30BaHHBIE TPOLIECCAMHU paccerie-
uust BugoB (dispersal assembled communities) (T'uspos, 2010). «IIpumupsirommasn
KOHIIETIIIMA TpeJIoyiaracT Ha IepBOM JTalle pacceleHHe BHIOB, ONpelensieMoe
BEPOATHOCTBIO TOMAJIaHUS BHIA B TO WJIM WHOe MectooOuTanue. OHAKO 3aKperr-
JIeHHE BHA B COOOIIECTBE HA CIEMYIOMIEM 3Tale 3aBHCUT OT PE3yIbTaTOB MEXBH-
JIOBOTO B3aMMOJICHCTBHS, BEIYIIYIO POJIb B KOTOPOM MOTYT WUIpaTh WHIMBUIYab-
HBble (yJeIbHbIE) 3KOJIOTr0-(DM3HOJIIOTHIECKHEe U AeMOorpadueckrue XapaKTepUCTUKH
ocobell, cxo0cmeo KOTOPHIX 00ECHEUMBAET OOUHAKOBOCHb SKOJIOTHYECKHUX B3aH-
MOJIEHCTBUI M OTKPHIBAET MOTEHIHAIBEHYI0 BO3MOXKHOCTB JUIMTEIBHOTO COCYIIIe-
CTBOBaHHU.

B ucxomuoit u mogudunmposanHoit moaensx Xaboemra (Volkov et al., 2003,
2004) ucnonb3yercss TOHATHE «METACOOOIIECTBa», KOTOPOE COAEPKUT IOJIHBII
Ha0Op BHIOB, 3aHUMAET OOMIMPHYIO TEPPUTOPHIO, M B HEM IPOUCXOIAT MPOIIECCHI
THOENTH, Pa3MHOKEHHS W BUI00Opa30BaHMA. ANBTCPHATUBON SBISETCS JOKAIBHOE
coobmecto. IlocnenHee 3aHMMaeT CpaBHUTENIFHO HEOOJNBIIYIO TEPPUTOPHIO, CO-
JIEPKUT TOIBKO YacCTh BHIIOB METACOOOINECTBA, W B HEM HAYT TOJBKO IMPOIECCHI
pa3MHOXKEHHsI M THOe 0co0el, BOCIIOIIHEHNE e BHIOBOTO ITyJa MPOMCXOIUT 32
CYeT UMMUTPAIMHU U3 METacOOO0IIECTBRA.

B Mopernsix, mpeanokeHHBIX KaK IUIsl JIOKAIFHOTO COOOMIECTBa, TAK U METaco00-
mrecta (Volkov et al., 2003, 2004), pa3HsiME METOAMH YAAIOCH MMOJIYYHTh aHAIH-
THYECKHE BBIPOKEHHSI, OIIMCHIBAIOIIME COOTHOIICHHE YHUCICHHOCTEH BUIOB NP paB-
HOBECHOM COCTOSTHHH, XOPOIIIO COOTBETCTBYIOIINE IMITUPHYCCKAM JaHHBIM.

Takum 00pa3oMm, eciii B CTaTUCTUYECKOM aclieKTe JIOKaJIbHOE COOOIECTBO pac-
CMATPHBATh KaK PENpPE3CHTATHBHYIO BEIOOPKY U3 METacOOO0IIEeCTBa, WIIM TCHEPaTh-
HOW COBOKYIHOCTH, TO IIOJyYCHHBIC IJIS JIOKAJBHOTO COOOIIECTBA PE3yIbTATHI
JIOJDKHBI OBITh CHIPABEAJIMBBI M JJISl METACOO0IIECTBa.

B koHTEKCTE 00CYKICHHUS CTPYKTYPHI COOOIIECTBA 0CO00 CIEAYET OCTAHOBUTH-
csl Ha TPaAUIIUOHHOM Tpo0iieMe 3KOJIOTHH, KACAIOIICHCS pacpeieNieHHs BHIOB 110
ancnennoctn (species abundance distribution, SADY). Makrumn u ap. (McGill et
al., 2007) mpuIuIM K BBIBOAY, YTO IOKA HET YAOBICTBOPUTEILHOIO OOBSICHEHHUS
Ha0Ir0/1aeMOM 3aKOHOMEPHOCTH, OOBIYHO N300pakaeMoii B BUJE CHIBHO BOTHYTOM
(runepbomiueckoit) kpuBoi. D1y cutyanmio Makrwt u ap. (McGill et al., 2007)
0XapaKTepU30BaAIN KaK «KOJUICKTUBHYIO Heynady» (collective failure). Cyrth He-
yJa4H, 110 MHEHHUIO 3THX aBTOPOB, CBOAUTCSA K TOMY, 4TO, HECMOTps Ha OoJjblIOe
YHCIIO MOJIeNIeH, JAI0IIUX, B KOHEYHOM CUeTe, OJJMH U TOT e pe3yybTaT (T.e. pac-
Mpe/ieNieHne aCUMMETPHUYHO M XapaKTepHu3yeTcss MHOXXECTBOM DPEIKHX BHJIOB, HO
HEOOJBIIUM YHCIIOM JOMHHHUPYIOUIHNX), O CUX HOp HE C(HOpPMYIHUpPOBAaHA TEOpPHS,
oO0beanHSIOmAs ¥ OOBSICHSIIONAs CYIIECTBYIONIME SMITHpHdeckue (aktel. [lei-
CTBHUTEIBHO, IaBHO M XOPOIIO M3BECTHO, YTO B OoJbIeil mpobe MOXHO oOHapy-
KUTh U OOJIbLIIEE YUCIIO BHIOB, OJHAKO XapaKTep M YHUBEPCAIbHOCTh 3TOM 3aBHU-
CHMOCTH JI0 CHX ITOp BBI3BIBAET AMCKYCCHHU. B paBHOH CTemeHH 3TO OTHOCHTCA K
TIONBITKE KOJIMYECTBEHHOH OIIEHKHM Pa3sHOOOpa3us HE TOJBKO B CMBICIE BHIOBOTO

! dpaxransubie acriektst SAD GyIyT paccMOTPEHSI B IiiaBe 3.
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OorarcTtra (T.e. YHCIa BHIOB), HO M C YY€TOM COOTHOIICHUS YHCICHHOCTEH JIOMU-
HUPYIOIINX W PEIKUX BUIOB IPH W3MEHEHHH CYMMAapHOW UYHCICHHOCTH cooOIIe-
ctBa. OCOOCHHO MHTPUTYIONIE BBITJISAUT CUTYallUsl B OTHOIICHHU PEIKUX BHIIOB,
XapaKTePU3YIOIINXCS KPalHE HU3KOW TJIOTHOCTHIO TOMYIISIMMA, HO, TEM HE MEHEe,
OCTAIOIIUXCSl HE BBITCCHEHHBIMUA MAacCOBBIMH BHIaMH. OOBSCHEHHIO 3TOTO (peHo-
MeHa OBUIO MOCBAIIEHO MHOrO pabor. Tak, rumore3a [xam3ena — Konuenma
(Janzen, 1970; Connell, 1971) npexycmarpuBaeT Bo3pacTaHue yaeIbHONH CMEPTHO-
CTH TIPY YBEJIMYCHUH OTHOCUTEIBHOHN YHCICHHOCTH KaKOro-imubo BUIA B cOOOIIe-
CTBE, YTO B MTOTE JaeT MPEHUMYIIECTBO PEIKUM BHIaM, KOTOPOE HA3BIBAIOT B JaH-
HOM CIlyJae «4acTOTHO-3aBHCHMbIM». [1o runote3e Yeccona — Bapuepa (Chesson,
Warner, 1981) 3aBucumast OT INIOTHOCTH CMEPTHOCTh MOJIOJIBIX 0c00el, 0COOEHHO
BBIpOKEHHASI Y MAacCOBBIX BHJOB, NPHBOAUT K BBICBOOOXKICHUIO JTUMHTHPYIOIMINX
pecypcoB, KOTOpBIE OyIyT MCIIONB30BATHCS, IPEXKIE BCEr0, PEIKUMH BHIAMH, pea-
JU3YIONIMMH B JAHHOM CITy4ae «IUIOTHOCTHO-3aBUCHMBIN» MeXaHu3M. B mocnennee
BpeMsl B IIEJIOM psife padoT MOKa3aHa YCIEUTHOCTh «CTPATETHH PEAKHUX BHIIOB»
(Bell et al., 2006; Wills et al., 2006; Boyce et al., 2009 u ap.).

U Bce xe, HECMOTPs Ha OMPEJCIICHHBIC YCIEXH, TPO0IeMa BEDKUBAHUS PEIKUX
BHJIOB JKJIET cBoero penreHus. B urore A.M. I'misipos (2010, c. 387), ccoinasich Ha
paboty Jlotona (Lawton, 1999), yka3biBaer: «... COMHEHHsI B TOM, UTO JCHCTBHU-
TENPHO CYHIECTBYIOT OOIIME 3aKOHOMEPHOCTH YCTpOMCTBa COOOINECTB, I10-
MIPEKHEMY OCTAIOTCS.

Mexay tem A.IL JleBuu (1980, c. 56), momyepkuBasi yHUBEpCabHBIM U 00IIeHA-
YUHBIA XapakTep THIepOOMUECKUX paCTPeeTCHHMN, SBISIONMXCA OJHUM W3 T€O-
MeTprdeckux 00pazoB SAD, mHIIIeT, YTO OHH «...TIOSBIISIOTCS BCIOMY, TIIE MBI IMEEM
Jieno ¢ camoopranmsytommmucs cucremamuy. b.U. Kynpun (2007), MHOTO caemnaB-
MW U YCTAHOBJIEHHS 3aKOHOMEPHOCTEH (DYHKIMOHHPOBAHHS TEXHOIIEHO30B KaK
CIIOXHBIX CHCTEM, YKa3bIBall, YTO BCE YCTOHYMBEIC IUIOTHOCTH (KpOME TayCCOBOIA)
yOBIBAIOT IPH OOJIBIINX 3HAUYCHUSIX apTYMEHTA NpUOAUSUMENbHO KAK Sunepoo.ivl.

JlelicTBUTENEHO, KBa3UTHUIIEPOOIMYECKHE paCIpeesIeHnsl, KpOME YIIOMHHAB-
mmxcst SAD, u3BecTHBI B TAKCOHOMUH Kak 3akoH Bummmuca (Willis, 1922), B Bume
3akoHa [lapero unu «npasuia 20/80» MPUMEHSIOTCS B COLIMOJIOTHH M 9KOHOMUKE
(JTanre, 1964), B dhopme 3akona Iunda (Zipf, 1949) wim undpa — Maugensopora
(Mangnens6pot, 1973) ucnonb3yercss B JTUHIBUCTHKE. PaHTOBBIE pacHpeneneHus
NpUMEHSIOTCS B reorpaduu, nHpopMmarhke, HaykoBeneHun (S0monckuii, 1986;
Byxoser, 2005; Auerbach, 1913; Lotka, 1926). lo6aBuM K 3TOMY MEPEYHIO 3aKOH
Bpeadopna, uzsectubiii 8 6ubnmuomerpun (Bradford, 1934, 1948), 3akou I'yrenbep-
ra—Puxrtepa, umeronmii ¢yHaameHTaipbHOe 3HadyeHue B cericmonoruu (Kacaxapa,
1985). Iumnd nomertancs 0OBICHATH 3Ty KOJHYSCTBEHHYIO CBSI3b HA OCHOBE BCe-
O6I.[IGFO MpUHIOWIIA HAUMCHBIINX YCHHHﬁ, KOTOpLIﬁ METOJOJIOTHYECKH BOCXOJUT K
MIPUHIMITY HAaMMEHbBIIEH 3aTpaThl CWiibl P. ABeHapuyca, WM IPUHIUITY SKOHOMHU
MbIieHus O. Maxa.

B mocnennee Bpemst A.B. MapkoB u A.B. Koporaes (2007, 2008) Ha ocHOBe
U3y4YCHUs TAJCOHTOJNOTHYECKON JIETONMMCH IMOKAa3aliH, YTO MOpPCKas M Ha3eMHas
OHOTHI (haHEepPO30sT IBOOMHUOHUPOBAIN B COOTBETCTBUH C TUIIEPOOIUIECKIM 3aK0-
HOM. ABTOpLI MOAYCPKUBAIOT, YTO CCJIM SKCIIOHCHIMAJIbHAA WU JIOTUCTUYCCKAs MO-
JIeNU, TIPUMEHSIEMBIC JIUTsI OTIMCAHUS JHHAMHKH MOIMYJISIINN, MPAKTUICCKU HE yUIH-
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TBIBAIOT MEXTAKCOHHBIC B3aMMOJICHCTBUSL, TO THIIEPOOTNUECKAst MOJIEIb, HAIPOTHB,
MpeayCMaTpUBACT HEJMHEHHYIO MOJOKHUTENBFHYIO 00paTHYIO CBSI3b. ABTODPHI IIpe-
MOJIATAIOT, YTO B Pa3BUTHU OMOTHI MMEETCS HEIMHEHHAs ITOJIOKUTEIbHAS 00paTHAs
CBSI3b BTOPOTO TIOPSAKa MEXKIY pa3zHOOOpa3HeM U CTPYKTypOH cOoOOIIecTB, KOTOpas
CXEMaTHYHO MOXKET PEaTM30BBIBATHCS CICAYIOIUM 00pa3oM: YBEIHUCHHE YHCIIA
POJIIOB BEZIET K pocTy anbda-pazHooOpasus (T.e. CpeJHEMY YHCIY POIOB B OJHOM
COOOIIIECTBE); B CBOIO OYEpEeIh, COOOINECTBA CTAHOBATCS OoJiee CIOXHBIMH H
YCTOWYHMBEIMH, YTO MPUBOJHUT K POCTY «TaKCOHOMHYECKOH E€MKOCTH» CpEIbl U
CpeIHe! MPOJOIDKUTENFHOCTH CYIIECTBOBAHUS POAOB. VTOr — TeMIl BBIMHpaHHUS
CHIDKAETCSI, @ POCT pa3HOO0pasusl yCKOpseTcs. 3aMeTHM, YTO HMEHHO 00 TOM IH-
can Jlxuep 6onee 20 et Hazan (xunnep, 1988). Mtak, cMbIC KBaApaTUYHOTO
HaKOIUICHUS Pa3HO00pa3Hs 3aKIIOYAETCS B YBEIHMUCHUN YCTOWIMBOCTH COOOIIECTB
IIPH POCTE pa3HOOOpa3ust W yBedu4YeHWU 3()(PEKTHBHOCTH HCIONB30BAHUS PECyp-
COB, MPUYEM YBEIIMYECHUE YCTOWIUBOCTH POJIOB MIPU POCTE pa3HOOOpa3us OTpaxaeT
KOOTIEPATUBHBIN, a HE KOHKYPEHTHBIA XapakTep sBomonuu. OIHO U3 CIENCTBUN
npeyIaracMoi MOJICIH: JJI1 MOPCKOH M Ha3eMHOM OMOTHI ICHCTBYIOT OJMHAKOBEIC
MEXaHH3MBI MTOSBJICHUS U BBIMHUPAHUS TAKCOHOB.

Heckonbko 3amedanuii K 000CHOBaHHUIO THIIEPOOINIECKOi Moaenu. Bo-TiepBEhIX,
aneJUISAIUS K SKCIIOHEHIMANILHON U JIOTUCTUYECKOW MOJEISIM, OCOOEHHO B UX pa-
(UHUPOBAHHOM BHJIE, SBJISCTCS HE BIIOJHE KOPPEKTHOM, MOCKOJIBKY HEpEaTHCTHY-
HOCTB 3THX MOZEJIEH AaBHO CTajla XPEeCTOMATHHHBIM (hakToM. Bo-BTOpBIX, 00BsIC-
HEHHE YCTOWYMBOCTU (CTAOMIILHOCTH) COOOIIECTBA CIOKHOCTBIO €r0 CTPYKTYPHI
sIBIIsIeTCSl AUCKyccHOHHBIM (DnToH, 1960; Pozenbepr, 1986; buron u ap., 1989;
May, 1973). CpaBuutensHo HenaBuo Pyrn u coasropsl (Rooney et al., 2006) moka-
3aJIM, YTO CTa0MIBHOCTh IKOCHCTEM O0CCIICUMBACTCS ACUMMETPUCH CTPYKTYPBI HX
coobmects. Tak, mepegada SHEPrUH B TPOYUUECKUX CETSX B HMPUPOTHBIX DKOCH-
cTeMax (Hampumep o3epax) OT HI)KHUX YPOBHEW K BEPXHUM MPOUCXOIWT IO ABYM
pasHbIM KaHanam (Oosee ObICTpoMy M OoJiee MEIJICHHOMY), 00BEANHAEMBIM XHIII-
HUKaMH Ha BEPXHHUX YPOBHsSIX. V3BeCTHO, UTO B OCHOBAaHHU TPOPHUECKHUX CBS3CH B
03epe JEeKUT (PUTOIUTAHKTOH, CO3MAIOIINA OpPraHMYECKOE BEIECTBO, KOTOPOE IIO0-
TOM MOXET 6LITI> HCII0JIb30BAHO 300IJIAaHKTOHOM, U ACTPUT — B3BCIHICHHOC HEKUBOC
OpraHUYECKOEe BEIIECTBO, KOTOPOE MOXKET OBITh HCIIOIH30BAHO OAaKTEpPHUsSIMU, B
CBOIO OYCPEIb HOTpe6J'I$[CMbIMI/I HECKOTOPBIMH KWUBOTHBIMU. I/ISyquMe IIOBCACHUA
MaTE€MaTHYCCKHUX MOﬂeHeﬁ TaKHUX CHUCTEM I10Ka3ajio, YTO B TEX CliydasX, KOraa Io-
TOKH TI0 IByM KaHAaJIaM YpaBHHUBAIOTCS, CHCTEMa CTaHOBUTCS TOpa3go MEHee CTa-
OunbpHOM. /leno B TOM, 4TO B 3TOM CIIy4ae M3MEHEHHUS B 00OMX KaHajaX IMPOUCXO-
JAT CUHXPOHHO, a BaXXHbl UMCHHO aCUMHXPOHHOCTb U BO3MOXXHOCTH KOMIICHCAllUU
OJTHOTO 3a CUeT APYroro. Pe3xoe CHWKEHHE CTAOWIBHOCTH MPOHCXOAUT U B TOM
ciy4ae, KOTJia OTOK UAET TOJBKO MO oJHOMY KaHay. ClieZioBaTeNbHO, IS cOXpa-
HEHHSI CBOCH YCTOMYMBOCTH 3KOCHCTEMBI JOJDKHBI OBITH Te€TepPOreHHBIMH, JOITyC-
KaIOIIMMHU BO3MOXKHOCTh Pa3HBIX IyTeH («KaHAIOBY») Iepedadrl BEIIeCcTBa U JHEP-
THH OT OCHOBaHHS TPO(HUECKON MUPaMUABl 10 ee BepmuHbl. Kpome Toro, B HUX
TOJDKHBI OBITH «BEPXOBHBIC XUIIHUKWY», CIIOCOOHBIE MEPEKIII0YAThCs ¢ OJHOTO Ka-
Haja Ha Jpyrou.

Tem He MeHEe, HECMOTPS Ha BCIO CJIOXKHOCTh M JMCKYCCHOHHOCTh 00CYXKIaeMOi
po0IeMbl, KBa3UTUIEPOOTMUECKIE PACTIPEACICHUS MPOJOIDKAIOT «331aBaTh TOH»
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B OITMCAHUH CIOXXHBIX CHUCTEM. TakuM 00pa3oM, YHHBEPCATHHOCTh KBa3HTHIIEPOO-
JMYECKUX PaclpefeiIeHUil CBUIETEIbCTBYET, YTO X MPUMEHUMOCTh K OnoJorude-
CKUM 00BeKTaM OyZeT UMETh OOBSICHUTENBHYIO CHITY U Juis Onoskonoruu. Eme pas
MOJUEpKHEM, 9TO (pyHIaMEHTaIbHBIE OCOOCHHOCTH (PYHKIIMOHUPOBAHHUS CIIOMKHBIX
CUCTEM OOYCIIOBIICHBI CTETICHHBIMH 3aKOHAMH pacIpeneNeHus BeposTHocTel. [1o-
3TOMY HaM TPEJICTABISLECTCS, YTO BOSMOMXHBIM BBIXOJIOM M3 «KpH3HCa 10 MaKrui-
JIy» MOXET CTaTh oOpamieHue K (pakTaIbHON MapagurMe yCTPOWCTBa MPUPOJIEL,
3anoxkenHoi Mannensoporom (Mandelbrot, 1982). Oto tem Gonee akTyanbHO, MO-
CKOJIBKY B OJHOM 13 mocieauux pador Makrumut (McGill, 2010) sxtrounn B nepe-
YeHb OOBEIUHSIOIINX Teopuil OMopaszHooOpasus (pakTanbHBIA Mmomxoa. OmHaKo
BOCTIPHATHE (PPaKTaTbHON HICONOTUH TPEOYeT CMEHBI «KOJIOAOK MBIIUICHHSD), TIO]
kotopeiMu B.H. Tyry6anun u np. (1999, c. 68) npeyiarator HoHUMaTh «MOJICITb, HE
00s13aTeTPHO (POpMATN30BaHHYIO, HEaIeKBATHOCTh KOTOPOI OCO3HAHAY.

B koHTekcTe paccMaTpuBaeMol TpoOJeMbl 3TO O3HauaeT HEOoOXOAMMOCTb
TPEINPHUATHS ONPENeNICHHBIX YCWIMK IS BBIXOJA W3 MPOKPYCTOBa JIoXKa ab-
CTPaKTHBIX CTEPEOTUIIOB EBKIMIOBHIX METPUK MPOCTPAHCTBA M IEpPEXoaa B MHP
(pakTanoB, Ha caMOM JieJie U ABJISIOIINICS OTPaKEHUEM PEeaTbHOTO MUpa.

OOuienpu3HaHo, YTO B CHIIy MPUHIMIIA SMEPIKCHTHOCTH, CBOIMCTBa coolIe-
CTBA KaK CNOMNCHOU HCUBOU CUCMeMbl HECBOIUMBI K CyMME CBOMCTB COCTABIISIFOLIIIX
ee DIEMCHTOB (MOMyJISIHii)’. DMEPIIKEHTHOCTD COODIIECTBA TECHO CBS3aHA C €ro
VMMaHEHTHON XapaKTEePUCTUKOW — CTPYKTYpPHOM TeTEpPOTeHHOCTHIO, BBIPAXKaIO-
uieiica, B YaCTHOCTH, B HEPaBHOM MPEICTaBICHHOCTH BHIIOB, COCTaBJISIOIINX CO-
obmiectBo. JlelicTBUTENBHO, B MPHUPOJIE PaBHOMPEACTABICHHOCTh BUAOB COOOIIIe-
CTBa, COOTBETCTBYIOIIAs MaKCHMAJIBLHOMY 3HAUEHHIO MHACKCA BHIOBOTO Pa3HO00-
pazus lllenHoHa (MH(OPMAIMOHHOM SHTPOMHH), MAJIOBEPOATHA, O YEM CBHUJIETEIb-
CTBYET aHaIM3 pa3HooOpasus GHOIeH030B, mpoBeaeHHbi Omxymom (Odum, 1975).

[IpoananmsupoBaB BUAOBOE OOraTcTBO M KOJHMUYECTBEHHBIH COCTaB Ooiee deM
150 pa3muuHBIX 3KOCHCTEM, OH HE OOHApYXWJI OHOIIEHO3a C MPHUMEPHO PaBHBIMU
3HAYCHUSAMH TIOKAa3aTeNe OTHOCUTENHHON MPECTABICHHOCTH BUIOB (Clyda Pi=
....... ps = 1/S). Kak ykaseiBaer Omym (1986, 1. 2, c. 13): «B npupoxe uurae u
HUKOTJIa HEe IOCTUTAETCs MAaKCUMAIIbHOE TEOPETHUECKOe pa3HooOpasue, T.e. He Obl-
BaeT TaK, YTO ONHOBPEMEHHO OIMHAKOBO 3HAUYMMBI MHOTHE BHIBI; KaK IIPAaBHIIO,
OIHU BUJBI Bceraa Oosiee peaku, ueM npyrue». O6 3tom xe ropoput A.IL JleBuu
(1980), xoTOpBIH, paccMaTpuBasi PaHTOBbIE pAaCMpeleieHUs] KaKk reoMeTpUYeCKUn
00pa3 BUIOBOI CTPYKTYPHI COOOIIECTBA, TIOAYSPKUBACT, YTO IMITUPUIECKUE MOJIE-
JIU PaHTOBBIX PACIpeeNIeHUI BCeraa UMEIOT Pe3Ko yObIBaromiyo Ghopmy, 4TO HC-
KJIIOYAeT OJHOPOJIHOE pacHpeseieHUe BHIOB MO uHciIeHHOCTSIM. [lepedpazupys
H3BECTHOE BBHIPAKECHUE, MOXKHO CKa3aTh, UTO «...IPUPOJA HE TEPIHUT BEIPABHEHHO-
CTHY.

? 3amernM, 4TO, IO MHEHHIO A.B. Kopocosa (2012) sMepmkeHTHbIE KauecTBa MOTYT
OBITH TIPUCYIIH JIIOOOMY 00BEKTY (00BETUHEHHIO), HE3aBUCHMO OT IPUPOIbI, KOMITO3HUIIHH,
CTPYKTYpBI, IMHAMUKU. Bonee Toro, sMepkeHIus SBISIETCS XapaKTEPUCTHKOW HCCIeno-
BaTels, KOTOPBIA MMOJIPOOHO paccMaTpUBAeT JIMIIL HEKOTOpbIE CBOWCTBA BEILIEH, IPUBIIECK-
IMe ero BHUMaHHUE.

17



HOmxur Onym (Eugene Pleasants Odum, 1913-2002),
aMEepHUKAHCKHI 9KOJIOT

Hama menp — mpomeMOHCTpHpOBaTh 3P(PEKTHBHOCTh CMEHBI DKOJIOTMYECKUX
«KOJIOJIOK MBIIUICHHsD» MPH OOBSICHEHUH WHBAPHAHTHBIX XAPAKTECPUCTUK CTPYKTY-
PBI COOOIIECTBAa HA OCHOBE MPHHIIKTIA caMorionoous. OHaKo BHaYaie HeOOXOAHMMO
00paTHTHCS K UCTOPUH BOIIPOCA.

1.2. CMeHa mapaaurM B IKOJIOTHH

Jnst «ximaccu4eckoi 3KOJOTMH» B KOHTEKCTE COACPIKATENBHOTO (PHU3UUECKOTO
noaxoja, ohopMuBIIerocs B KoHie 60-X roJ0B, SKOJIOTHMYSCKUH MUp ObLT cTa-
OMJIBHBIM WJIM CTPEMSIIIUMCS K CTaOUIILHOCTH; MpeCKa3yeMbIM, B CHIIy CBOEH Je-
TEPMUHHUPOBAHHOCTH (OMOTHUSCKUMHU B3aUMOACHCTBUSMHE MU YCIOBUSIMHU CPEJIbI);
HaXOISIIUMCS, B TIEPBYIO OYepelb, IO BO3ICHCTBUEM KOHKYPEHTHBIX OTHOIICHHH.
DKOJOTUYECKUI MUP MPEICTABISIICS TUCKPETHBIM (& 3TO CTABHJIO KJIACCU(HUKAIIHIO
9KOCHCTEM «BO TJIaBY yIJIa» HKOJIOTHYECKOTO UCCIICJIOBaHUS); OH OBbLIT TApMOHHUYEH
BHYTpU ce0s U, 9To Hambonee (QyHAaMEHTAIbHO, — OH ObII 00BEKTUBEH (T.€. Ue-
aJBHBIN MUP KJIACCHYECKOM SKOJIOTHH OTBEYAIl PeaIbHOMY 3KOJOTHIECKOMY MUDY).
[To-BumuMOMYy, SKOJIOTHS HAXOAWIACH B COCTOSHUH «HOPMAJTBHOW HAayKW» B IO-
aumannn  Kyna (1975). Kak u cBOHCTBEHHO HayKe B 9TOM COCTOSIHUH, HE ITOJIBEP-
raJluch COMHEHUIO (DyHJIaMEHTAIbHBIC TIOHSATHS, COCTABIISIONINE OCHOBY «pEabHO-
CTHY», TaKue KaK BPEMs, IIPOCTPAHCTBO H CIICIHATIBHO IKOJIOTHICCKUE — KOHKYPECH-
s, coobmecTBo  T.11. (Po3endepr, Cmensuckuit, 1997).

Henp3s ckasath, 4TO Takoe mpeacTaBieHrne 00 KOJIOTHYECKOM MUPE OKa3alloch
COBEpLICHHO HeBepHbIM. CTporo roBops, 3To He Tak. HO BO3ZHUKIM cepbe3HbIE
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TPYAHOCTH ISl «KJIACCHYECKOT0» ITOHUMAHHNS PEaTbHOCTH M CaMoTO IpeCTaBiie-
HUSL 00 0OBEKTHBHOCTH 3TOW peanbHOCTU. [IpakTHuecku Bce OHU CBS3aHBI C MOHS-
TUSIMH MacIITaba u reTeporeHHoCcTH. [1o/ reTeporeHHOCThI0 TOHHUMAIOT IIPOCTO TOT
(dakT, 4TO HEYTO COCTOUT M3 yactel pasimuHoro tuma (Kolasa, Rollo, 1991). Mac-
mrad ke — XapaKTepHBIA MHTEPBANl CAWHUIl IPOCTPAHCTBA WM BPEMEHU, B KOTO-
PBIX MBI pacCMaTpUBAEM OOBEKT (COCTOSHHE HITH MPOIIECC).

Bcerna Ob110 09€BMAHO, YTO DKOJIOTHYECKHE CHCTEMBI T€TEPOTCHHBI U Pa3HO-
(MHOTO-)MacmTabHBL. Ho Kitaccuyeckas SKOJIOTHS CTPOWIIA CBOIO TEOPHUIO, HE CIIHIII-
KOM BJIaBasiCh B 3TH 0COOEHHOCTHU ee 00BeKTOB. [1o10)keHe Hauaio MEHSTHCS I1e-TO
¢ Hayana 80-X TOMOB, XOTS TOYHAs Jara, B CYIIHOCTH, HE BakHa. HazoBeM 31ech
JMIIb 3TanHylo padoty Cumbepioda (Simberloft, 1980), xoTopslii ogHNM U3 TIEp-
BBIX (aHTHTE3Bl MOAXOAaM MakapTypa)  pacCMOTpEN 3aMeHy ACTEPMHUHHUCTCKUX
TIPEJICTABIICHUI O B3aWMOJICHCTBHUAX MOMYJSAIMA Ha croxactuueckne. OH ke Moj-
YEepKHYJ NPEeBATMPOBAHNE KOHILIEMIIMKA KOHTHHYYMa HaJl TUCKPETHOCTBIO SKOCHCTEM
M OTKa3 OT KOHKYPEHIIMH KaK OCHOBHOTO (hakTopa (HOPMHPOBAHMS COOOINECTBA H
BHOBB MTOCTaBUJI 33/1a4y M3YUCHHUS DKOCHCTEM B HX Pa3BHTHH (BKIIOYAs U HBONIOIH-
oHHBIE (akTopsl). bonee moAPOOHO pa3BUTHE HOBBIX UIIEH B SKOJIOTUH MOXHO IIPO-
CJIEJINTH 110 HayKoMeTpudeckoMy 0030py Makunroma (Mclntosh, 1991). O pa3nubix
mKanax MpOCTPAaHCTBA M BPEMEHH U (DUTOIEHOTHYECKHMX OOBEKTOB MHUCAN H
B.M. Mupxkus (1990). Utak, 4To k€ MPOU30LLIO C SKOIOTHYECKUM MUPOM?

[Mpuuio nonnManmne cy0GbeKTHUBHOCTH 00pa3a 3K0J10ruyeckoro mupa. Jlei-
CTBUTENILHO, a0COJIIOTHO BCE 3aKJIIOUEHHs] OTHOCHTEIBHO COOOIIECTBa 3aBUCIT OT
Maciitaba, B KOTOPOM ero usy4aroT. Ponp Macimiraba Obiia SICHA W paHbIIIE
(Whittaker et al., 1973; Whittaker, Levin, 1977), Ho TO ObIT pearbHo CYIIECTBYIO-
i MacmTad pealbHBIX COOOIECTB. B HOBOW 3KOJOTMH MPOHU30LUIO OCO3HAHHE
TOTO, YTO MAaCIITa0 MOXET OBbITh CBS3aH HE C MPHUPOJOH, a C HAOJIFOTaeMbIM IaT-
TEPHOM, COOTBETCTBHE KOTOPOTO «PEATBHOCTH» — OTHENBHBIA CIOXKHBIA BOIPOC.
Takum 0o0pa3oM, HabOIrOAATENb caM OMPEAETSEeT, YTO OH CMOXET yBHJIETh, — BOC-
MPUATHE YKOJIOTHIECKOTO MHUPA CTaJI0 OCO3HAHHO CyObEKTUBHBIM.

JKoJOrHYeCKHii MHUP mepecTaj ObITh MOHATHHIM M O00BLSICHUMBIM. boIb-
IIMHCTBO MPEACTABICHUN KJIACCHYECKOW HKOJIOTUM — O KOHKYPEHIIUH, dKOJOrHYe-
CKOW HUINE, IAIIEBHIX CETSAX W T.II. — SBITIOTCS HEaJeKBAaTHBHIMHU ((pakTam) ympo-
HICHUAMHU. DKOJIOTUIECKHIA MUP, TIPEICTABISIONINA COO0M «MaTPEIIKy» OTPOMHOTO
(X0T4, BOBMOXXHO, M KOHEYHOI'0) YKciia MaciTaboB, B KAKJIOM U3 KOTOPBIX OOBEKT
HMEET 0COOYI0 MacCIITa0-CIEIU(PHICSCKYIO TeTepOreHHOCTh, HE MOYKET OBbITh ajeK-
BAaTHO OMMCAaH B TEPMHUHAX KIIACCUYECKUX B3auMoAeucTBuil. Tak, OTHOLIEHUs
JIByX BHJIOB, BOCIIPUHUMAIOIINX CPEAy B Pa3HOM MacuTade, He MOTYT OBITh KOp-
PEeKTHO omucaHbl ypaBHeHUsMHU JloTku — BombTeppa M B pamMKaxX KOHIICIIIHA
9KOJIOTUYECKON HUIIK. B CBS3W ¢ 3THM paclpocTpaHseTcs HeloBepue K Gpopmais-

® B.B. Akaros (2012) B MeMopHaIIbHOH cTaThe, MOCBSILICHHONW 60-JIETHIO TCOPUHU JHHA-
MHYECKOTO PaBHOBECHS, yKasbiBaeT, uTo B 1948 r. Mynpo (Munroe), a 3areM He3aBUCHMO
ot Hero Makaptyp u Yuicon (MacArthur, Wilson, 1967) npakrtudecku 0THHAKOBO chop-
MYJIPOBAJIH €€ OCHOBHBIC IOJIOKEHUSI, HO UCTOPHS M HaydHOE COOOIIECTBO OTAAIH IIPHO-
purer nocnenHuM. OHUM U3 pe3yJbTaTOB TEOPHU SIBJISETCS MPEICKa3aHUEe YUCIia BUJOB B
3aBUCHMOCTH OT IUIOMIAa I TPYIII OCTPOBOB C Pa3IMYHON yIaJCHHOCTEIO, apXUIIETaroB WK
MIPOU3BOJILHO BEIOPAHHBIX YUYACTKOB MaTEPHKA.
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HOMY SKOJIOTHYECKOMY ammapaTy (KJIacCH4ecKasi SKOJOTHS — JOBOJBHO CHIIBHO
MaTeMaTU3UPOBAaHHAS HAYKA).

IIpocTpancTBO MepecTano ObLITH MPOCTHIM. [IpocTpaHCTBO (KaK «peaibHO-
¢dusnyecKoey, Tak U «abCTPAKTHO-HUIIIEBOES)») B KIIACCHUYECKOW AKOJIOTUH, B CYIITHO-
CTH, HE OTIHYACTCS OT FEOMETPHUYECKOTO EBKIMIOBA MPOCTPAHCTBA. XOTS CIIe B
20-x romax B.U. Bepuaackum (Bepuanckuii, 1988) 6bu10 4eTKO CHOPMYTUPOBAHO
MOJIOKEHUE O HEPaBEHCTBE PEAbHOTO NPOCTPAHCTBA MPOCTPAHCTBY EBKIIMIOBOM
TEOMETPUH, OCOOCHHO IS )KUBBIX cUCTeM. [Ipu 3TOM OH UMEN B BUIY COBCEM HE T
CBOWCTBA MPOCTPAHCTBA, KOTOPHIE CKA3AJUCh Ha KPU3UCE €r0 MMOHUMAHUS B DKOJIO-
ru 80-X TONOB. 31€Ch KIIFOUYEBBIMH OKA3AJIMCh BCE TE K€ MOHATHS MaciiTada v re-
TepOreHHOCTH. [IpOCTPaHCTBO «pacChHIIANOCh» Ha MHOXECTBO HECOIIOCTABUMBIX
(vnm, BepHEe, HETPUBUAIBHO COMOCTABHMBIX) HOANPOCTPAHCTB, OTIMYAIOLTHXCS
MacmTadoM.

Biamumup Wsanosua Bepranckwuii (1863-1945),
OTEYECTBEHHBIH €CTECTBOUCIIBITATEIb, MBICIUTEINb; aKaIEMHK
Nmneparopckoit Cankr-IlerepOyprekoit, Poceniickoit akagemuit u AH CCCP

CocyIecTBYIONME B HEKOEM MacIITade 3IEMEHTHl B APYTOM MaciTabe MOTyT
OKa3aThCsl pa3lIeIeHHBIMU FJIH BOBCE HE CYIICCTBYIOUIMMU IpyT i aApyra. bomee
TOT0, XOTSI OBl B HEKOTOPBIX CIyYasix, OOBIYHOE» (PU3UIECKOE MPOCTPAHCTBO KO-
JIOTHYECKUX CHCTEM MMEET He OOBIYHYI0, 8 (PaKTANBHYIO (APOOHYI0) pa3sMEepHOCTh
(Milne, 1991). U HakoHew, HUIIEBOE POCTPAHCTBO, BUANMO, COBEPIICHHO HE 005-
3aTEeNFHO JOIDKHO OBITH eBKINAOBBIM. CKOpee ciemyeT oxXuaaTe ooparHoro. Mrak,
MPOCTPAHCTBO 3KOJIOTMYECKOI0 MHpa OKa3ajJoCh BECbMa HalleKUM OT 3/ApPaBoro
CMBICTIa ¥ TO3UTUBUCTCKOTO IPEJACTABIEHHS O PEAIbHOCTH.

Bpems Tak:ke mepecrajio ObITh NpocTHIM. [Ipexie Bcero, OHO B HOBOM JKO-
JIOTUYECKOM MHpPE HEOTHEIMMO OT MPOCTPaHCTBa. [leiCTBUTENBHO, B 3TOM MHpPE
BpEMSI MOXKET OBITh BBEICHO TOJBKO MOCPEICTBOM CPaBHEHHUS CKOPOCTEU KaKWX-
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7100 HKOJIOTHIECKUX MporeccoB. B obmem ciydae 3TH CKOPOCTH HEOAWHAKOBHI B
Pa3HBIX TOYKAaX MPOCTPAHCTBA, YTO MOPOXKIAAECT BPEMEHHYIO TeTeporeHHocTh. Ho
OHa e SBJSEeTCd NPOCTPAHCTBEHHOW Npu MrHoBeHHoM Habmroxenuu (Kolasa,
Rollo, 1991). 3T0 MOXXHO TIPOMILTFOCTPUPOBATH MPOCTHIM ITPUMEPOM. XOPOIIIO H3-
BECTHO, YTO B MOJYIYCThIHE KOCHUCTEMA MPEACTABISAET COO0M MO3auKy MATEH He-
CKOJIKUX THIIOB PACTUTEIBHOCTH M IOYB, BO3HHKIIYIO BCIICACTBUC Pa3TUYHOU
crenieHn 3acosieHus. Kazanoch Obl — THIMYHBINA TpUMEp MPOCTPAHCTBEHHOH TeTe-
poreHHocTi. Ho kaxkgoe MATHO MPOXOJMUT MOCIENOBATEIbHO BCE CTaIUM 3acolie-
HUS — PacCOJICHHs. DTO MUKIHMYESCKHI POIIECC, TOJIBKO CKOPOCTH ero (win (a3sl) B
pasHBIX ISITHAX HE COBManaloT. VTak, MBI MMEeM BPEMEHHYIO I'e€T€pPOT€HHOCTD.
Hpyroit acnekT — HabmogaeMas CTPYKTypa 3KOJOTHUECKON CHUCTEMBI 3aBUCUT OT
BOCTIpHATHSI HaONIomaTeneM ee MPOCTPAHCTBEHHOW T'€TepOTCHHOCTH, KOTOpas, B
CBOIO OYepeb, 3aBHCUT OT CKOPOCTH TEpPEMEIICHIsI HAOIIOAATEeNsT OTHOCUTEIHHO
cucrembl. C yBEeIMUCHHEM MaclITaba NMPOCTPAHCTBA YBEIWYMBACTCS U MAacIITad
Bpemenn (Kolasa, Rollo, 1991; Waltho, Kolasa, 1994). CobcTBeHHO TOBOpSI, cama
MBICITb 00 HHTYHTHBHOM BOCHPHUSTHN HEPa3AEIUMOCTH IIPOCTPAHCTBA B BPEMEHH B
00BEKTaX BCEX ECTECTBEHHBIX, OCOOEHHO OMOJOrMYEeCKUX, HayK BbICKa3bIBAJach,
orsitb-Taku, B.M. Bepranckum (1988). Ho B kimaccHueckol SKOJOTHH TTOJTHOCTHIO
TOCIIOICTBYET HBIOTOHOBCKAsS HJiesl aOCONIOTHOTO, HE3aBUCUMOTO HHU OT 4ero Bpe-
MeHH. CyIIeCTBEHHO TaKXKe TO, UTO ISl Pa3HBIX 3JIEMEHTOB HKOJIOTUYECKON cUCTe-
MBI (WJICHOB COOOIECTBA) MAcIITad BPEMEHH CICIM(UUCH W HEOJWHAKOB, TaK XKe
KaK U MacImrad IpoCTpaHCTBA. DTO HAKJIAAbIBAET TAKHE K€ OIPaHUYEHHs Ha Ipa-
BHJIA KIIACCHUYECKOI 9KOJIOTHUH, KaK U MacIITaOHasi FeTepOTreHHOCTh IPOCTPAHCTBA.
IKOJOTHYECKHA MHUP CTaJ AUHAMUYECKUM. Ecim [u1s Kimaccu4ecKkoi SKoJo-
Tl OH 6])IJ'I B LCJIOM CTa6I/IJ'[]>HI)IM, a Hapyui€HusA paBHOBECHA BOCHPHUHUMAINCH
CKOpee KaK UCKIIFOYEHUS, TO TeNeph «HAPYIICHUE)» — OIHO U3 KITIOYCBHIX MOHSITHH.
OKOJIOTHYECKHE CHCTEMBI MPEICTABISIOTCS CIDIOMIHBIM IIOTOKOM pPa3HOMACIITa0-
HBIX HapylmIeHWH HX CTPYKTypbl. HUKakux cTaOMIBHBIX cuCTeM HeT. Bce oHu B
KaXXIblid JAaHHBII MOMEHT BPEMEHH — MO3auKa ISTE€H, B Pa3HOU CTEIIEHH HapyIICH-
HBIX U BOCCTAHOBJICHHBIX. HapymieHne — enBa 1 He TIaBHBIA HHCTPYMEHT CO37a-
Hus Bcex BuoB rereporenHocty (Pickett et al., 1987; Kolasa, Rollo, 1991). Teneps
YK€ CTaOMIBHOCTD (MITH, CKOpee, CTAIIHOHAPHOCTh) OKA3bIBACTCS PEIKUMHI OCTPOB-
KaMH B OK€aHe U3MEHEHUH — YHHUUTOXKEHHS M BO3poxkIeHus. KpacuByro aHanoruto
Takoro poja crabuinbHocTH mpemtaran eme B.H. bexnemwuiner (beknemwuies,
1964, c. 22): «...KUBO# opraHu3M (U dKOocHucTeMa. — Aem.) He 00IaaeT MOCTOSH-
CTBOM MaTepuaia — opma ero nopobHa popme miameHu, 06pa3oBaHHOTO TOTOKOM
6I>ICTpO HECYHIHNXCA PACKAJICHHBIX YaCTHUIl; YaCTHUIbI CMCHAIOTCA, (I)opMa OCTacTCsA».
JlHaMuKa 9KOJOTHYECKIX CHCTEM — MOMYJISIIUI B COOOMIECTB — YaCTO OKa3hIBACT-
csl XaoTH4ecKo. Xaoc (B MaTreMaTH4eCKOM CMBICIIC) BO3HHKAET M B MOJAEISIX
(®pucman, Cranenxas, 1994), u B amnupuueckux oo6o6menusx (May, 1975). Kpo-
M€ MPOYEro, XaoTHIECKUH XapakTep Mmpolecca 03HavaeT, 9YTo, UCXOII U3 JaHHOTO
COCTOSIHHUSI CUCTEMBI, HEBO3MOKHO TOYHO IPEICKA3aTh €¢ CIEIYIOIee COCTOSHHE.
MoXHO yKa3aTh JHUIIb 00JIaCTh, B KOTOPOH OyIET HAXOAUTHCS CUCTEMA, HO HE TOY-
Ky B 9TOU 00JIacTH (B OCSIX MApaMeTpoB). 3aMETUM TaKXKe, YTO B TAKOM MHUPE TIpe-
CTaBJICHUS O KOHKYPEHTHO OPraHM30BaHHOM COOOIIECTBE, MHBAPHAHTAX TPOQuUe-
CKOM CeTH U Jp., OBIBIIIHNE BCCOOIIMMHA U YHUBEPCATBHBIMA B KIIACCHYECKOU HKOJIO-
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THH, MOTYT OBITH CIIPaBEIUINBBI TOJBKO B BEChMa OIPaHMYCHHBIX MHTEPBANAX IPO-
CTPaHCTBA U BPEMEHH ([100aBUM — M MacIiTada).

Hrak, MUp «HOBOW 3KOJOTHM)» HAXOAMTCS B NMOCTOSHHOM, BceoOlIeM H
HeyNOopsI04eHHOM /IBUKCHUH. Mo He Ovimue, a, CKopee, 6eHHOe CIaHO81eHUe.

UepTsl HOBOTO 3KOJIOTMYECKOTO MHpa MPOSBISIOTCS TOCTATOYHO OTYETIHBO.
PeBus3un, mpudyeM BechMa pPagUKaIBHOM, MOJBEPTINCH MOYTH BCe (YHIaMEHTAb-
HBIE AIBPUCTUKH, YTO JeJaeT BIIOJHE KOPPEKTHBIM YIOTPEOIEHHE 31eCh IOHS-
tuii Kyna (1975) «Hay4Hast peBOJIOIUS», «CMEHA TapaaurM» u T.1. Tem Goee 4To
SIBHO UMEET MECTO M Psii HEYIOMSHYTBIX BbIlIe 00Jiee YaCTHBIX MPU3HAKOB TaKOM
«CMEHBD» U «PEBONIOLUIY. [10-BHANMOMY MOKHO 3aKJIIOUUTh, YTO B TEUECHHE I10-
CJIeIHUX MSATHA/ALATH JIET SKOJOTUs MEepPEeKUBAET NEpUol cMeHbl mapanurm. [lpu-
9YeM MpOIecC ITOT ceifuac HaXOMUTCS Ha CTagHH <«OKCTPAOPIMHAPHON HAYKW» U
eIIIe TAJIeK OT 3aBEePIICHHS.

CrnieiyeT OrOBOPUTHCS, YTO PEBOJIONMS B IKOJOTHH BBHITJIATUT HE CTOJb COKPY-
mIaroInel 1 BceoObeMITIONIeH, Kakoi oHa Obuta B Qu3uke Ha pybexe XIX-XX Be-
KOB. BeposiTHO, 3TO ciencTBUe MeHbIIeH (opMaTH3aIiy 1, TaK cKa3aTh, OOJIBIICH
LEIOCTHOCTH SKOJIOTMYECKON TeopuH. XOTs, KaKk BUIHO U3 00CTOATENBHOTO pa30o-
pa B.1. Bepraackum (1988) uctopuu npencTaBieHui 0 BpEMEHH M ITPOCTPAHCTBE
B (U3MKe, pa3HUIA HE TaK yXK Benuka. Bo BCAKOM citydae, CeroJHs cTapasi U HOBas
MapagurMbl B 9KOJIOTUU COCYIIECTBYIOT.

KakoBo MecTo MpouCXOsIIel B SKOJIOTHHA CMEHBI MapaanrM B Oojee odmeM —
00LIEHAYYHOM U JIaXe OOIIEKYIbTYPHOM — KOHTEKCTE?

['maBHBIE TEHACHIIUN U3MEHEHUS SKOJIOTMUYECKOTO0 MHUpa CIIECAYIOUINE: OT 00BEeK-
THUBHO CYIIECTBYIOIIETO — K BO3HHUKAIOUIEMY B ITIpollecce HAOMIONEHUS; OT IeTep-
MUHUCTHYECKOTO, YIOPSI0YEHHOT0, TOHUMaeMOT0 MOCPEICTBOM 3PaBOTO CMBbIC-
Ja — K Xa0THYECKOMY, MPUHIIUIIHAIEHO HE TOHUMAEMOMY 110 KOHIIa; OT «HOPMaJIb-
HOT0» €BKJIMIO0BA IMPOCTPAHCTBA M «OOBIYHOT0» HHIOTOHOBA BPEMEHHU — K CIIOKHO
YCTPOSHHOMY HEEBKIIUZOBY MPOCTPAHCTBY — BPEMEHH, OTIMYAIOIIEMYCS PIIOM
MAJIEKUX OT 3[PaBOTO CMBICIA YEPT; OT AUCKPETHOCTH — K KOHTHHYYMY; OT CTa-
OMIIBHOCTH HETIOABIYKHOM TapMOHHUH — K IIOTOKY HECKOHYaEMBIX H3MEHEHHH, K Xa-
ocy (0T OBITUSI — K CTAHOBJICHUIO).

CdopmynupoBannbie 6€3 dKOIOTHUECKON KOHKPETHKH, 3TH TCHACHIMH yIWBH-
TEJIbHO HAlIOMHUHAIOT CMEHYy MapaaurM B ¢usuke (cM., Hanpumep, Kamnpa, 1994).
JlelicTBUTENBHO, «HOBBIH 3KOJIOTHUECKHI MHUP)» OUEHb MOX0X Ha «MHUpP HOBOH (u-
3ukm» (Hamumos, 1993; Kampa, 1994). HampammBaercs aHanorust MexXay Kiaccu-
YECKOH 3KONIOTruel 1 KJIacCHIecKoi (pU3HKOI, mpocTuparoniascs 10 TAKUX YaCTHO-
CTeH, Kak JByeIWHas MPUPOJA STUX HAYK K MOMEHTY Kpu3Huca (HbIOTOHOBCKas Me-
XaHMKa U TEPMOJUHAMHUKA, C OJHON CTOPOHBI, COAEPXKATEIbHBIA M CHUCTEMHBIH
MoX0J — ¢ Jipyroi). HerpyaHo yBumeTh riyboKoe CXOACTBO MEXIYy COOTBETCTBY-
IOIIMMU WICHAMU 3TUX nap. [IpaBaa, sneKkTpoMarHuTHON Teopur MakcBemia MOX-
HO JIMIIH ¢ OOJBIION OCTOPOXKHOCTHIO (M BeChbMa IMOBEPXHOCTHO) COITOCTABUTEH KOH-
THHYaJMCTCKOE HampaBJieHHe B SKOJIOTUH [ n30Ha — PaMeHCKOro, Kak ChirpaBIiiee
MOX0XKYIO POJIb B IOATOTOBKE e HOBOW mapaaurmel (MupkuH, 1989; Mclntosh,
1985). Ho, coOcTBeHHO, BaXkHa HE CTETNEHb CXOJCTBA, & €ro HCTOYHUK. A OH COCTO-
UT B TOM, 4TO B 000OMX CIy4asxX MPOMCXOJUT OTKa3 OT €CTECTBEHHO-HAYYHOTO Me-
TOJa TIO3HAHHS MHpPA W, MOJIB3YACh BeIpaxkenueMm ['poda (I'pod, 1993, c. 33), or
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«...HBIOTOHO-KapTE3HAHCKOTO 3aKJIATHS MEXaHUCTHIECKOW HAayKW», TOA KOTOPOH
3lIeCh TIOHUMAeTCs Hekas O4eHb o0mas, (uinocodckoro (MeToI0I0THIECKOTO)
YpOBHS, OOILICHAy4YHAas (Ui €CTECTBEHHBIX HAyK) MapaaurMa, Oepymias Hadaio
ot Hetorona u [lekapra. Iloxainyii, 3To U eCTh TO oOIiee, YTo 00BEAUHSACT MHUPBI
3THX JIBYX BEJIHMKHX YUCHBIX U (PruIocooB, HECMOTPS HAa BCE BHIMMBIC UX Pa3iiH-
YHS ¥ [UIUTETBHYIO MOJEMUKY MEXKIY HX [ITKOJIaMH.

Takum 00pa3om, CMEHA TapagurM B 3KOJIOTUH — HE MPOCTO YaCTHBIN IpoIecc
Hay4YHOH PEBOJIONUH B «y3KOH mpodeccronansHoi noarpynme» (Kyn, 1975), xo-
TOPBIM MOXKET UMETh 3HAYEHHE TOJIBKO JIS YJICHOB 3TOM «IoArpynms». OHa mpo-
HCXOIUT B TOM K€ (DyHAaMCHTAILHOM HAIPaBJICHHUH, YTO M pPaHEEC PEBOJIONHSI B
¢busuke.

Hamo ydectp, 4YTO e€CTECTBEHHO-HAYYHBIH METOJ] MO3HAHWS ¥ HBIOTOHO-
KapTe3naHcKasl MapajgnrMa B JAaHHOM IIOHMMAaHHH WMEIOT 4Ype3BBIYAHO Ba)KHOE
3HAYEHHE: 10 CyTH, OHU ONPEAEISIIOT BCE CYIECTBOBAHUE COBPEMEHHOMN eBpoIeii-
CKOH (a 3HAYWT, ¥ MHUPOBOH) HAYKH B NMPUBLIYHOM HaMm cMbicie. CoOCTBEHHO,
MPEICTaBICHHE O HAayKe W HAYIHOCTH CO CBOHCTBEHHBIMH UM DAIlOHAIBHOCTHIO,
JETEPMUHU3MOM, OOBEKTHBHOCTBIO M OOLIUM JyXOM O€3rpaHHYHOrO IO3HAHMS
eCThb HE YTO WHOE, KaK KBHHTAICCCHINS HBIOTOHO-KApTE3MAHCKOW MHapaIuTMBL
B koHeuHOM cueTe, NPOIYKTOM €€ SIBIAETCS BECh OKPYXKAIOIIUM HAC LUBHIN30-
BaHHBIA Mup. MoXKHO cKa3aTh, YTO CaMO OCO3HAaHHOE BHIEeHNE Mupa eBpormneiina-
MH CTPOUTCS Ha 3TOH mapagurme. [1o3ToMy 0TKa3 OT Hee MpeCTaBIIeT COOOH YTO-
TO OYEHb CYLIECTBEHHOE JUIsl Hallled IUBWIM3ALUHU U, IPEXIE BCEro, IS HAIIEro
Mupa (Bunenus sroro Mupa).

Brpodem, TpymHO cKa3aTh, UTO 3/1€Ch IEPBUIHO. BHITH MOXKET, CMEHA Mapagurm
U B HayKe, U B KyJIbType BOOOIIE — JHUIIb OJHO U3 MPOSBICHUN HEKOEro OOIIero
mporecca. 3aMeTuM, 4To B XX BEKe Hadana MepecTpanBaThCsl HE TOIBKO «TPaiH-
[IUOHHAs» eBPOIeHicKast HayKa W CBS3aHHAS C HEH KYNbTypa, HO U «TPAAUIIHOHHOE)
€BPOIIEICKOE UCKYCCTBO. Eciay MO3BOIUTENBHO TOBOPUTH O CMEHE IIapaJurM B UC-
KYCCTBE, TO TOCTATOYHO BCIOMHHTH «HOBYIO» MY3BIKy (['ycraB Manep, Anbdpen
[IIHUTKE), «HOBYIO» >KHBOIHUCH (MMIIPECCHOHM3M, abcTpakinuoHu3M, CalibBajop
Hanu) umn «HoByro» nutepatrypy (@pann Kadka, Ansoep Kamro, Dxen Monecko,
Benmumup X1eOHHUKOB) — TIOJMHBIA OTKa3 OT TPAIUIMHK (MTapaJurMbl) panroHaIn3Ma,
YIOPSIIOYEHHOCTH U peanm3Ma (00beKTUBHOCTH). KakeTcs, U camo BOCHpHUSTHE
Mupa 110AbMHU €BPOIEHCKON KyJIBTYPhI CYIIECTBEHHO U3MEHWIOCH B IIEPBOM I10JI0-
BuHe XX Beka. He yriyOuissch B IeTalii, MOKHO CKa3aTh, 4TO 00Iee HaIlpaBIcHHE
9TOr0 U3MEHCHUS BCEC TO JKC€. YMCHBIICHUE LICHHOCTHU 3paBOTr0 CMbICJId, BOCIIpHUA-
THE pealbHOCTU (B HEPBYIO OUYCpe/b COIHMAIBHON) Kak adCypja, OCO3HAHUE HE
BCEMOTYII[ECTBA CO3HAHUSA («yMa») KaKk B CMBICIIC OTPaHUYCHHUS TO3HAHUS U yIIPaB-
JICHUS BHCHIHUM OTHOCHUTCIIBHO YE€JIOBCKA WKW 4Y€JIOBCUCCTBA MHUPOM, TaK U B
CMBICJIE OFPAaHUYEHHOCTH €r0 PO B MUPE BHYTPEHHEM (POCT PONIU MOJCO3HATENb-
HBIX IPOLIECCOB PA3IUYHOIO POAA), YBEIUUEHUE HEYBEPEHHOCTU BO BceM. Bee atu
TCHACHI WU BECbMa HAIIOMHWHAIOT CMEHY ITapaaiurM B HaAYKE.

AHaITOTHYHBIE TCHICHIUH HAXOJNM U B (GHIOCO(UU: HHTEPEC K MOTpaHHIHBIM
¥ HEOOBIYHBIM COCTOSIHHMSM CO3HaHMs (9K3UCTCHIMAINCTHI); BBEIEHHE B (HHIIOCO-
¢uro 6eccozHaTenbHOrO (Hpeiu3M U Bce MUCTHYECKHA OPUEHTHPOBAHHBIC HAIIPAB-
JIeHUs)) |, IIMpe, UPPALMOHAIBHOTO BOOOIE; BO3POCIINH MHTEPEC K PEIUTMO3HO-
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¢unocodpckum cucremam BocToka (MHIYHCTCKOTO, OYIIMCTCKOTO M JaOCCKOTO
KOpHEH) U cepbe3HbIe TIOMBITKH CHHTE3a WX C 3allaJHOH (rocodueit mim XoTs Obl
¢ 3amaaHeIM MupoolnymenueM (Aypobunno I'xom, Kpumnamypru, Omo, baxa-
VYina).

Otcrofa, U3MeHeHue o0pasa 3KOJOTHMUECKOT0 MHpa CKOPPEIUPOBAHO C HEKUM
ropaszio 6oJiee OOIIMM MPOLIECCOM N3MEHEHHUSI MUPOB €BPOIIEHCKOTO CO3HAHMUS, YTO
(ue roBopst 06 skostorun) ormevanu ['pod (1993), B.B. Hamumor (1993) u, oco-
6enno, Kanpa (1994), obparias BHIMaHHe Ha TIyOOKYIO aHAJIOTHUIO MUpa «HOBOH
MapaJurMbl» ¢ MHPAMH MUCTHYECKUX PEIUTHO3HBIX (M HEPEIUTHO3HBIX) YUCHUH.
JeiicTBUTENBHO M TpsieT 00BEIMHEHNE ATUX MMO3HABATEIBHBIX IPAKTHK B HEKHUI
HOBbIM Mup? Jlymaercs, 3T0 66110 Obl BeCbMa JUATEKTUYHO (TE3UC — AaHTUTE3UC U
BOT — CHHTE3). Bo BCSIKOM citydae, TO, YTO IPOUCXOJIUT C SKOJIOTUISCKON KapTUHOM
Mupa, — 3aKOHOMEPHO H JISKHT B PYCJIe HEKOW OOIIEKYJILTYPHOW PEBOJIOIUH, TIe-
peKUBaeMOM HaMU ceiffdac.

B nmaHHOM KOHTEKCTE MHTEPECHO BBIACIICHHE ISTH OCHOBHBIX THIIOB IO3HABa-
TEIBHBIX MoOjeNiell (He cuuTas HyjeBoi), ocymecTBiieHHoe 0.B. YalikoBckum
(1990, 1992):

® nynesas (penucuosnas) nosnasamenvhdas mooenv — llpuponma TpakTyeTcs
Kak XpaM M 3TO 3THKO-3CTETHUECKOE MOHMMAHUE HE SIBJISIETCS, KaK TaKOBOE, I10-
3HABaTEIHHBIM;

®  cxoracmuueckas nosnagamenvhas modenv — Bunenue [Ipupomsl Kak cBoe-
00pa3HOro TEKCTa, KOTOPBIA HA0 YMETh MIPABUIBHO NPOYECTh; B paMKaX 3TOH Mo-
JIeNT OTHOLICHUE K TPHPOE BHICTYIIATO KaK MCIIOJHEHNE OOKECTBEHHBIX IIPEIIITH-
CaHMH, KOTOPbIE TPEOOBATIOCH TOJIBKO MPABUILHO MOHSITS;

® Mexanuyeckas nosuasamenvHas mooens (Moaens Hetotona) — IIpupona xak
MamuHa (OJIDKe BCETO — Yachl); W3 OTUX MPEACTaBICHHH BO3HHK «IAILIACOB Ie-
TEPMUHHU3M»; TEHJICHIUS TTOKOPEHMS IPUPOJIBI OblIa MPOAOIIKEHA, HO €e 000CHO-
BaHHMEM CIIyXWIa «...He 00XKbs BOIIS, a uaes npoepecca (KypcuB aBtopa. — Aem.),
cTaBImass TocmojcTByromedl B smoxy Ilpoceemenus» (YaiikoBckuii, 1992,
c. 72);

® cmamucmuyeckas nosHasamenvHas mooeib (Monenb I'm66ca) — Ilpupona
KaK COBOKYIHOCTb OalaHCOB (B (pM3MKE — MPHUHLUIIBI COXPAHEHUS); B CTATUCTHUYC-
CKOW MOJIENH paBHOBECHE MCXOIHO, a JBIKCHHE TPAKTYeTCS KaK OTKIOHEHHE OT
3TOTO PaBHOBECHS U MEPEXO K IPYTrOMY PaBHOBECHOMY COCTOSIHHUIO;

®  cucmemuas nosnagamenvHas mooens — Ilpupona ynonodasercs opraHusmy
U TPAKTYeTCs KaK HEUTO IIeI0e U IeNleco00pa3Hoe;

e Juamponuueckas nosuasamenvras modenv (Mogens C.B. MeiieHa) — 3ako-
HBl Pa3HOOOpa3sMs COCTAaBIIIOT OCHOBY 3HaHMA o llpupoxe; «..Iuarporueckas
MO3HABaTeIbHASL MOJCTH BUIUT MPUPOAY KaK caod, KaK sSpmMapKy; STH TOHATUSI HAJ0
OTAMYATh OT TAKUX YUCTO (PYHKIMOHAIBHBIX MOHSITHH, KaK OropoJ U peiHOK. Kpo-
M€ MPAKTHYCCKOH MONB3EI, cajl SBIICTCS €IIe W dCTETUUYECKUM CIUHCTBOM; a sIp-
Mapka — He TOJIBKO MECTO TOPTOBIIHM, HO U CPEACTBO OOLICHMS, W Mpa3iHUK... Mo-
JIeNUpys IPUPOAY SPMApKOHM, MBI BUAUM B IIPUPOJAE HE MHCTPYMEHT (Jachl, BECHI,
aBTOPEryNAToOp), a obwecmso (kKypcuB aBtopa. — Aem.)» (Yaiikosckwuii, 1992,
c.79).
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OO0Ocyxnasi B3aMMOCBSI3b 3THX TO3HABaTEJIBHBIX Mozenel, YaiikoBckuii (1992)
MOKA3bIBACT JUATEKTUIECKOE CXO/ICTBO KAK YETHBIX YCTAHOBOK (HYJIEBOH, MEXaHH-
9EeCKOM, CHCTEMHON — 0O0IIast uaest MEeIOCTHOCTH), TaK M HEYECTHBIX (CXONacThde-
CKOM, CTaTUCTHYECKOMW, AMATPONMYECKON — HAes PEeAyKIIMOHW3MAa WIH PEeIYyKINU
Kak MeToJia mo3HaHus). [Ipu 3ToM 0co0yI0 pOJh HAYUMHAIOT UTPATh PA3NIMYUs: TaK,
€CIIM CTATUCTUYECKAsl YCTAaHOBKA BCIOJY WINET OalaHC M YCPEIHCHHE, TO JUATPO-
MUYecKasi — COTNoCTaBJieHue U oboobmieHrne. MiMmenHo vepe3 0000IIeHHEe MbI BHOBb
MPUXOAUM K LEIOCTHOCTH, HO HEe (DYHKIIMOHAIBHOM (CHCTEMHAsT MOJIENB), «a CKO-
pee K MHTYUTUBHOW LEJIOCTHOCTH HyneBoi Moaenu» (Yaiikosckuii, 1992, c. 81).

IMocnenuss mo3HaBaTenbHAs MOJIENb (JHATPONMYECKas) MO CBOEH mpupome
TUTFOPAJTUCTUYHA W TMPEIOJIaracT He BBITCCHEHHE BCEX MPEANICCTBYIOMINX, a HX
aKTHUBHOE HCIIONB30BaHUE. VIMEHHO B 3TOM KOHTEKCTE CIEAyeT HMOHHMAaTh COBpE-
MEHHYIO TapaurMy SKOJOTHYECKOTO 3HaHUS (CYOBEKTUBHOCTh, HEOOBICHUMOCTD,
JTUHAMUYHOCTbD, TETEPOreHHOCTh MPOCTPAHCTBA M BPEMEHH ).

B paccmaTtpmBaeMoM KOHTEKCTEe MpoOJieMa BHIOBOW CTPYKTYPHI COOOIIECTBa
SIBIISICTCSl OHOBPEMEHHO W IMPEIMETOM HM3YUCHHS, U CBOCOOpa3HBIM OCENIKOM, Ha
KOTOPOM OTTAuUBAIOTCS KaK albTePHATHBHBIC, TaK W JIOMOJHSIIONIUE IPYr Ipyra
TOYKHM 3peHus. BrumoBas cTpykTypa OMOTHYECKHX COOOIIECTB TPAJUIIMOHHO SIBIIS-
eTCs PEAMETOM MPHCTANLHOIO BHUMAHUS M 0XKUBJICHHBIX JUCKYCCHH CPEIH IKO-
JoroB. B mepBoM MNpPUOIMKEHUU MOXKHO OrPAaHHYHTh PACCMOTPEHHUE BHIOBOU
CTPYKTYpHI aHAJIM30M BHIOBOTO OOTaTcTBa (UHCIA BHUIOB) U OTHOCHTEIBHBIX UHC-
JICHHOCTEH COCTABIISIONINX COOOIIECTBO BUJIOB, T.€. BUJOBBIM pa3HOO0Opa3ueM.

Kputudeckuit aHamu3 3710 MpoOJIeMbl B HCTOPUYECKOM ACIEKTE IOCITYXKHT
MPEIOCHUTKOM K MPEICTaBICHUIO O COOOMIECTBE Kak (PpaKTaIbHOM OOBEKTE.

1.3. BuoBasi CTpyKTYpa coo01iecTBa

BuopasnooOpasue npesacTasisier OO0l OJHY U3 KJIFOUEBBIX KOHIEMIIHNA COBpe-
MEHHOM 3KoJIoTHH. B mociennee BpeMs HaOIrOIaeTCs JaBUHOOOPA3HBIN POCT YnciIa
MyOIMKAIMN, TaK WM WHAYE CBA3AHHBIX C 3TOH MPOOIEMO, MOYKHO JaKe TOBOPHUTH
0 HEKOTOpoM OyMe BOKPYT CamMoro TepMuHa «OuopaszHooOpaszue». Ocoboe pa3Bu-
THE TIOTyYHIIN TUCKYCCHH OTHOCHUTENBHO CBSI3EH MEXIy pasHOOOpa3ueM U MpOIyK-
TUBHOCTBIO, ¢ 01HOH cTtopoHsl, (I'mmsapos, 2001) u mexay pasHooOpasueM U cra-
OMIBHOCTHIO (DYHKIIHOHHPOBaHHS dKocucTeM — ¢ apyroi (McCann, 2000; Loreau et
al., 2001; Wilmers et al., 2002). B o6oux cirydasx UCCIeIOBAHHUS MOKA3AIH OTCYT-
CTBHE KaKOI-1MOO CTPOroil 3aBUCHMOCTH, PE3yJIbTAaThl JOBOJIBHO MPOTHBOPEUUBHI
U CIIOPBbI HE YTUXAIOT 10 cuX mop. Eiie oxHa BakHas mpobieMa, IMPHBICKAIOIIAN
0oJpIIOe BHIMaHKE, — 3TO MHBEHTApH3alus OHOpa3HOOOpasus, BBIICHCHUE 3aKO-
HOMEPHOCTEH €ro pacrpeeCHuUs 110 MOBEPXHOCTH IIIAHETHI, CBA3CH pasHOOOpasus
C pa3IMIHBIMHU (PaKTOpaMH (B TOM YHUCIIE aHTPOITOTCHHBIMH).

JIroboe Ooee mmu MeHee MoapoOHOE UcciIeoBaHne ornopazHoobpasus (0yab To
usydyeHrne (GyHKIHOHAIBLHON POJH pa3HOOOpa3usi WIIM WHBEHTAPH3ALUOHHBIN IPO-
€KT) HEMBICTIIMO 03 HAIWYMs HAJIC)KHBIX U aJIeKBaTHBIX WHCTPYMEHTOB €TO KOJH-
9YEeCTBEHHOTO onmcaHus. OIHAKO Y)Ke 311€Ch HCCIIEIOBATENb CTAIKHBACTCS C JJOCTA-
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TOYHO cephe3HOH Tpobiemoii. [leno B ToM, 4TO caMO TOHSATHE pa3HOOoOpasus, Ka-
KUM OBl HHTYHTHUBHBIM H SICHBIM OHO He OBLIO, IO CHX TIOp HE HMEET YETKOTO OTIpe-
nenenus. Yame Bcero TepMuH OHOpa3HOOOpa3ue ymoTpeosseTcs IPUMEHUTEIBHO K
CTPYKType Kakux-1ubo coobmiectB (6uorieHo30B). [Ipu 3TOM TpamuiMmoHHO pac-
CMaTPHBAIOTCS IBa KOMIIOHEHTa pa3Hoo0pasus: BUAOBOE OOraTcTBO (YUCIO BUIOB,
COCTABIISIOIINX COOOINECTBO) M BBIPABHEHHOCTH (Mepa CXOJACTBA OTHOCHUTEIHHBIX
MpeIcTaBIeHHOCTEH BUIOB). KommuecTBeHHBIE TTOKa3aTeNy pa3sHOOOpasusl MpHu3Ba-
HBI OTpa)xkaTh 00a 3TUX KOMIIOHEHTA.

OO01miee YKCa0 BUIOB AJIs TPYIITBI KOHKPETHBIX MECTOOOUTAHUHN WK accamOien
BUOB, TPAAWIMOHHO OmpeaeasieMoe kak BumoBoe OorarctBo (Mclntosh, 1967;
Hurlbert, 1971), siBnstetcs, B TO ke Bpemsi, HauboJiee MPOCTONM KOIUUECTBEHHOU
XapaKTePUCTHKON pa3HOoOOpaswsi WM KOMIIOHEHTOM MHoroo0pasusi mo Omymy
(1975). IlpocToii, HO HE MCUYEPIBIBAIONICH, TTOCKOJIbKY HE YYUTHIBACT OTHOCHTEIb-
HOro OoOwiMs BHIOB. [IJi1 OIIEHKH IOCIEIHEr0 MPUMEHSIOT WHAeKchl [lleHHOHa
(Margalef, 1957), Cumricona (Simpson, 1949), Beprepa — ITapkepa (Berger, Parker,
1970), X)Kusorosckoro (1980) u ap., 00benuHsIeMble Ha3BAHUEM UHOEKCbL BUO0BO20
paznoobpasus. HecMOTpst Ha OTMEUCHHYIO «IIPOCTOTY» MEPhI BUIIOBOTO OOraTcTBa,
CBOJIIEHCS, IO CYIIECTBY, K MHBEHTAPH3ALNHI BUIOB, IPAKTUIECKOE BHITOITHCHIE
3TOH 3a/1a4u COMPSHKEHO C M3BECTHBIMU TPYIHOCTSIMU, OOYCIIOBICHHBIMU 3aBUCH-
MOCTBIO KOHEUHOTO pe3yjibTaTa OT pa3Mepa B3sATod BhIOOpkH. DopMaibHO 3Ta 3a-
[ada JOJDKHA PEHIaThCcsl Ha OCHOBE BEIOOPOYHOTO METOAA, MOJ KOTOPBIM CIIEAYET
MOHUMATh CTATHCTHYCCKUU METOJ| MCCIICAOBAHUS OOILIMX CBOMCTB COBOKYITHOCTH
KaKHUX-TH00 0OBEKTOB HA OCHOBE M3YYCHHsI CBOWCTB JIMIIb YaCTH STHX OOBEKTOB,
B3STBHIX Ha BBIOOPKY. BBIOOpOUHBIH MeTOxd moapa3yMeBaeT U3BATHE BBHIOOPOK U3
TOTO WJIM MHOTO M3y4aeMOro COOOIIECTBA C IeIbI0 MOMyUeHHs HHPOPMALIUH O €ro
BHZOBOM COCTaBe, pa3HOOOpa3uH U APYTHX XapaKTepHCTHKaX. [IpuMeHeHne BBIOO-
POYHOTO METO/Aa COMPSDKEHO C PSIOM CEPhE3HBIX MPOOJIEM MHTEPIIPETANU TIOTY-
YEHHOI'0 MaTrepuaja: KakoBa PENpe3eHTATUBHOCTh MOJYYEHHBIX BHIOOPOK; KAKHM
JIOJDKEH OBITh 00heM BBIOOPKH (JIHMOO CKOJIBKO MPOO HEOOXOAUMO OTOOpaTh) ISt
KOPPEKTHOW XapaKTEPUCTHKH CTPYKTYpPHl COOOIIECTBA; KaK CPaBHUBATH MEKIY
c000#1 BEIOOPKH Pa3IUYHOTO pazmepa?

BaxHbr1ii actiekT mpoOiieMBl — CYIIECTBOBaHKE MpeAesa 0XXUIaeMOro Jrcia BH-
JIOB, IPYTUMH CIIOBaMH, HAChIIIeHHE BUA0BOTO OoraTtctBa. Jxmmiep (1988) mona-
raet, 4To Takue (aKTOpbl, KAK KOHEYHOCTh WJIM MaJOJOCTYIMHOCTh 3allacoB MUTA-
TENFHBIX BEIIECTB M DHEPTUH, TEPPUTOPUAIBHBIX PECYpCOB, HATHYHE KOHKYpPECH-
[IUH, CIOCOOCTBYIOT HACBHIIIEHHIO BUAOBOro OorarctBa. C Ipyrodl CTOPOHBI, MPH
YBEJIMYCHUHU Pa3MEPOB BRIOOPKH BUOBOE OOraTCTBO MOXKET BO3pacTaTh HHOTIA Oe3
Bugumoro mpegena (Taylor et al., 1976). Takum o6pazom, B 00IieM BHE 3a1ada
CBOJIUTCSl K BBISICHCHUIO 3aBHUCHMOCTH OXHJIAEMOTO BHJIOBOTO OoratctBa (S) OT
rwioniaau teppuropuu (4) (species-area relationship, SAR), mu6o ot 3aTpaueHHOro
BeIOOpouHOTO yeunus (Species-sampling effort relationship, SSER) (T'enamBunu u
ap., 2006; Azovsky, 2011). A.W. Asosckwmii (Azovsky, 2011, p. 19), paccmarpuBas
cootHomenue SAR u SSER, noguepkuBaer, uto «...SSER moka3siBaer, kak pacter
9HCIO BHAOB IIpH cOOpE MOMOTHHUTENBHBIX MPO0 HAa 33TaHHOH TEPPUTOPHHU, B TO
BpeMs kak SAR moka3biBaeT, Kak pacTeT YHCIIO BUOB MIPU YBETUYCHUH TIOLIAINY.
OTH pa3inu4us BO MHOTOM ONPEACISIOTCS YCIOBHAMH PpoO00TOOpa M HHTEPIIpEeTa-
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uel moHATHS «tomanby. [Ipu m3ydennn SAR miomans — 370 o0mas Iiomaib
00cJIeToBaHHOM TepPHUTOPHUH, TOTa Kak B ciydae SSER cymmapHas miomans oto-
OpaHHBIX MPOO MOXKET BBICTYIIATH MEPOI BEIOOPOYHOTO YCHITHSL.

Jlnst ymoOcTBa aIbHEHIIIEro pacCMOTPEHUS BOIIpoca Menecoo0pa3Ho 00CyTUTh
00a 1moIxo/1a B HICTOPUIECKOM aCIIeKTe.

1.4. 3aBucUMOCTH BUI0BOI0 00raTcTBa OT IJIOIIAAM TEPPUTOPHH

IIpocTpaHCTBEHHBIC pacTpeneNeHus OTACTBHBIX BHIOB CIIATAIOT IPOCTpPaH-
CTBEHHYIO CTPYKTYpY OHOJIOTHYECKHX cooOImecTB. OMHON U3 BaKHEHIINX Xapak-
TEPUCTHK MPOCTPAHCTBEHHOH CTPYKTYPHI COOOILECTB SBISETCS 3aBUCUMOCTD YHCIIa
BujoB oT twiomaau (SAR). Eme B 0630pe Konnopa u Makkos (Connor, McCoy,
1979) 6putn ipuBeneHsl 6osiee 100 mpuMepoB MOAOOHBIX 3aBUCUMOCTEH. DTa 3aBU-
CHMOCTh Ha Ka4YeCTBEHHOM yPOBHE MOXKET OBITh ChopMySTMpOBaHa OYEHb IIPOCTO: C
pocTOM 00CIIEIOBAaHHOW IUIOMIAAN PACTET YUCIO OOHAPYKEHHBIX BHIOB. [lomckn
e KoJmuecTBeHHOH Gopmbl SAR yke MouTH BEK MPEAOCTaBISIOT O0MMPHOE MoJIe
JUIS1 TUCKYCCHUH.

TpaguIMoHHO pacCMOTpeHHE 3TOW MPoOJIEeMbl HAYMHAIOT ¢ paboT AppeHnyca
(Arrhenius, 1921, 1923). Oxnako Hemasusist myGmukamust (Pounds, Puschendorf,
2004) 3acTaBnseT NEpecMOTPETh CIOXKUBIIMNCS B3I HA UCTOPUYECKUE TPUOPU-
TeThl. B 3TO# mybnukaiuu aBTOpbI, cChutasch Ha padoty (Hubbell, 2001), yka3br-
BalOT, uTo eme B 1859 r. X. YoTcoH mpuBen AaHHBIE O 3aBUCUMOCTH Jiorapudma
9Hcia BUAOB COCYAWCTHIX pacTeHud bputanmm ot morapudma oOciemoBaHHOM
Ioniaau B Bujie rpaduka SAR, KOTOpbIi nMeeT TUHelHbI By (puc. 1.1).

Xptout Yorcon (Barcon) (Hewett Cottrell Watson, 1804-1881),
AHTJIMHACKHUH €CTECTBOUCILITATEIb
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Puc. 1.1. I'pachux YoTcoHa: 3aBUCUMOCTb JOrapugma 4rcia BUJOB COCYIUCTBIX PACTEHUI
Bpuranuu ot norapudma obenenoBanHoi miomau (mo Pounds, Puschendorf, 2004)

C ucrnosnb30BaHUEM NPHUHATHIX B Halle BpeMs 0003HA4YEHUM, JaHHBIE YOTCOHA
MOTYT OBITh AIMPOKCHMHPOBAHB! YPaBHEHHEM
lgS=Igc+zIgA, 1.1
rae S — 9ucio BUAOB, A — IUIOMAAb B KBaJPATHBIX MHIIAX, C M Z — TIOCTOSHHEIE,
WITH
S=cA’. (1.2)
Takum 00pa3oM, IPHOPHUTET B IPIMEHEHHN CTENIEHHOTO 3aKOHA IPH OIHCAHUH
3aBHCHMOCTH BHJIOBOTO OOTraTCTBa OT IJIOMIAAN MPUHAICKHUT, T0-BUANUMOMY, Y OT-
COHY W JJATHPYETCS 3HAKOBBIM ISl HAYKU «1apBUHOBCKUM» 1859 romom.
Coycrst 62 roma Appenuyc (Arrhenius, 1921) mpuBOIUT CBOKO H3BECTHYIO
YTPOLIEHHYIO» (HOPMYITy

==, (1.3)
i (%

rae X — 4ycCJIO BUJOB, MPOU3PACTAOIIMX HA TCPPUTOPHUM ILIOIIAABIO Y, a X3 — Ha

TeppUTOpHH Yi; N = coNnst. Mcnonp3ys npunsTeie 0003HaYeHUS, PopMyiaa AppeHH-

yca MoeT 6bITh Tieperncana B Buae A~ S", npu aTom n >1, T.K. mIomans 06-
CJICIOBAaHHOM TEPPHUTOPHHU PacTeT OBICTpEE, YEM YHCIIO OOHAPY)KMBAEMBIX BHIOB.
Vike B 1923 1. Appenunyc (Arrhenius, 1923) maetr HOBYI0 MOAM(HKAIUIO CBOCH
(bopmyIsl
n

XX (L.4)

X \N
rJe X — YACIIO BUJIOB, Y — IUIOLIAAb, IPUYEM Y1 > Y U X1 > X, N = CONst. 9T0 ypaB-
HeHue OoJiee peaaucTU4HO, yeM (1.3), MOCKONBbKY He3aBUCUMON MEePEeMEHHOM sIBIs-
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€TCsl TUIOIIA/lb, H MOXKET OBITh 3aIlMCaHO B COBpeMeHHOM Buae: S~ A", npu 5ToM
Clle/lyeT MOM4YEpKHYTh, uTo N < 1. Takum o6pazoM, Appenuyc momsitancs Gpopma-
JIM30BaTh W3BECTHOE SMITHPHUIECKOE MPABHIIO, COTIIACHO KOTOPOMY Ha GOIbIei
IoImaM oouTaeT GOIbIIIee YUCIIO BHIOB, YKA3aB B KAUYECTBE CBOUX MPEIIIECTBEH-
uukoB XKakkapa (Jaccard) u ITammrpena (Palmgren).

Onod Appenuyc (Olof Wilhelm Arrhenius, 1895-1977),
HIBeI[CKI/Iﬁ €CTCCTBOUCTIBITATCIb

Maremarnieckue mOAXOAbl AppeHuyca OBUIM MOIBEPTHYTHI PE3KOW KPUTHKE
I'muzonom (Gleason, 1922), koTopelii Ha3Ban ypaBHEHHE ApPPEHUYCA MOJHOCTHEO
OIINOOYHBIM.

T'enpu I'muszon (Henry Allan Gleason, 1882-1975),
aMepI/IKaHCKI/Iﬁ C€CTCCTBOUCIIBITATCIIb
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[IpsiMoit moscTaHOBKOM AaHHBIX [ JTM30H TPOJAEMOHCTPUPOBAT HEPEATUCTHY-
HOCTH OIICHOK, MOJIy4a€MbIX CTENEHHOW 3aBHCHUMOCTBIO, TPEUIOKEHHOW AppeHuny-
COM, Ul LIeJIOro psifia BUIOB pacTeHuil. B kauecTBe anpTepHaTuBB! [ IM30H npen-
JIOXKWJI CTPOUTH 3aBHCHMOCTD YHCIIa BHIOB OT Jiorapr¢ma Iiomaayu. Xots B pabdo-
te I'nmuzona (Gleason, 1922) ananuTuyeckas 3auch 9TOW 3aBUCHMOCTH OTCYTCTBY-
€T, OHA MOKET OBbITh J]aHa B BUJE BBIPAXKEHUS

S=c+zIgA, (1.5)
KOTOpO€ MOXKHO CUHTATh JIOT-JIMHEHHOW MOJIENbIO OLEHKH BHIOBOTO pa3zHOOOpa-
35

Co BpeMeHU NMUOHEPCKUX paboT AppeHuyca U [n30Ha AL KOMMYECTBEHHOTO
ormcanugd SAR mpeIoxkeHo OO0JbIIoe YHCIIO Pa3INYHBIX MAaTEMaTH4YeCKUX (DyHK-
UH, CPEeH KOTOPHIX MOYKHO YIOMSHYTH TIOMHMO CTETICHHOW M JIOTapU(PpMHUECKON
€Ille KCIIOHEHIMANbHYIO, TOTUCTHYECKYIO U (yHKIUI0 Muxasmuca — Menre. Ilpu
3TOM YacTh BAPHAHTOB MPEJIOXKEHA U3 YHCTO SMIHMPHUECKUX COOOpPaKEHUH,
9acTh — HA OCHOBE TCOPETHUYECKUX OXXHUIAHWH (HATMYUE JHOO OTCYTCTBHE acHMII-
ToThI, u3oMoB). Ilocnennue 0630pst (Tjorve, 2003, 2009; Dengler, 2009) nacuu-
TBHIBAIOT 00JICE ABYX IECSATKOB PA3NAIHBIX BAPHAITHH.

Po6ept Makaptyp (Robert Helmer MacArthur, 1930-1972),
aMepI/IKaHCKI/Iﬁ JKOJIoT

W Bce ke, HecMOTps Ha OoJbIIOE pa3HOOOpa3We MaTeMaTHYECKHX 3aBUCHMO-
CTEH, UCHONB3YEeMBIX MUl anmpokcuMarmu SAR, mcropuuyecku Hanbomblee pac-
NPOCTpaHEHHE MMella CTeleHHas! QYHKLHUS, O YeM, B YACTHOCTH, MOXKHO CYJHTb I10
npuMmepam (tabn. 1.2) n womoctpanusM (puc. 1.2), 3aMMCTBOBaHHBEIM W3 (yHHAA-
MEHTAIILHOTO PyKOBoJIcTBa brurona u np. (1989).

Hakonen, B crienMalibHBIX HCCJIEJOBAHUSX IMOCIEAHEr0 BPEMEHH, HAIpaBJICH-
HBIX Ha BBISBJICHHE ONTUMAIbHON (yHKIMHU uts omucanus SAR, Takke otmaercs
npeamoureHde uMeHHo crerneHHod ¢yukumm (Dengler, 2009; Williams et al.,
2009; Triantis et al., 2012). Tak, B HanboJice TPEICTABUTSIBHON HAa JAHHBIA MO-
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Tabauya 1.2

3HayeHNe MapaMeTpa Z 3aBHCUMOCTH «4YHCJI0 BUAOB — IJIOIAIb
JJIS1 pa3JIMYHBIX MecTooOuTaHuii (mo burony u ap., 1989, ¢ n3amenennssMn)

MecTooburanue Jnana3oH 3HaYeHUI
[Tpon3BOJIBHO BEIOPAHHBIC YYACTKH MATEPUKOBOM CYIITH 0.10+0.16
OKeaHUUECKUE OCTPOBA 0.18+0.37
W3onupoBaHHbIE MECTOOOUTAHHUS 0.17+0.72

menT cBoake (Triantis et al., 2012) npusenen ananmu3 601 Habopa IMITUPHUUECKUX
JIAaHHBIX 110 OCTPOBHBIM SAR A5 pa3mu4HBIX TPYIIT OPraHU3MOB, KOTOPBIM MOKa-
3aJ1, 4TO CTeMeHHAast (PYHKIMS CYIIECTBEHHO Yallle APYTUX 3aBUCHMOCTEH OKa3bIBa-
eTcsl HanboJree aJeKBaTHON MOJICNBIO ISl onMcaHus smnupuaeckux SAR. B utore
HAKJIOH CTCTICHHOM 3aBUCHUMOCTHU Z HACTOJIBKO YKPEIHIICS B CO3HAHUH SKOJIOTOB B
Ka4eCcTBE CTAHAAPTHOW XapaKTEPHUCTUKH MPOCTPAHCTBEHHON CTPYKTYPBI CO00-
IIECTB, YTO 3a4acTyl0 CaM SIBJSIETCS MPEIMETOM CTATUCTUIECKOTO METa-aHalln3a
(Drakare et al., 2006).

3ameTum, 4TO HauUMHAsA ¢ auckyccun mexay [Ipecronom (Preston, 1962) u Ma-
kaprypoM U Ywmiaconom (MacArthur, Wilson, 1967), moxnepskansoit u 06001ieH-
Hoit Konnopom n Makkoem (Connor, McCoy, 1979), oTHOCUTEIHHO OHOIKOJIOTH-
YecKOro 3HauYeHHsl mapamerpa Z, ero Heuesnoe (apoOHoe) 3HaueHue (tabn. 1.2) He
SBJISUIOCH TIPEAMETOM OGCY)KICHHS W TPUHAMAIIOCH KAK JAHHOCTE . JTO KacaeTcs
KaK JKCIIePUMEHTANBHBIX, TAK U 0000maonmx paboT MHOTUX APYTHX HCCICIOBA-
tenei (Mansimes, 1994; Axatos, 2012; May, 1975; Gorman, 1979; Browne, 1981
1 JIp.), IOCBAIICHHBIX aHanm3y SAR.

Taxk, Hanpumep, JI.1. Manbiues (1994) npu uccnenoBaHuu mpoCTPaHCTBEHHOTO
pasHoobpasus ¢iopsl Teppuropuu ObiBiiero CCCP naTepnpeTHpyeT Z Kak MmoKas3a-
TeJIb OTHOCHUTEIBFHOTO BHIOBOTO OOTaTcTBa — MPEACTABICHHOCTH DIIEMEHTApPHBIX
(rnopucTHYecKuX €IUHUI] B 0ojee KPYMHBIX CIUHMIAX PETHOHAJIBHOTO YPOBHS,
HampuMep, BO (hIOPUCTHIECKUX paioHaX, 00JacTsAX WM 30HAX. Y MEHBIICHHUE I0-
Kasarells Z Ha MIHUPOTHOM TPaJUEHTE C Iora Ha CeBep MOKa3aHo Iyl pacteHuid Bo-
crounoii Espomel (Masbimies, 1994) u CesepHoit Amepuku (Qian et al., 2004).
CrnemoBaTenbHO, B BBICOKHX IMHPOTaX dJIEMEHTapHBIC (IIOPHI coAep)KaT OONBIIMit
MIPOIIEHT BUJOB COOTBETCTBYIOLICH PETHOHATIBHOM (PIIOpPBI, YeM (hIopbl HU3KUX IIH-
poT. DTOT 3PPEKT MOKHO OOBSICHUTH apeajorHuecKUMu 0cOOEHHOCTAMU (IopHl,
OTBEYAIONIMMH TMPaBWIy PamomopTa: BUIBI BEICOKHX IIHPOT UMEIOT, KaK IPaBHIIO,
Oombine o pazmepy apeansl (Mopososa, 2011).

O4eBUIHO, YTO MPOCTPAHCTBEHHO HEOTHOPOIHAS U CIIOXKHAs (pU3MUECKas cpeaa
COOTBETCTBYET OoJiee CIIOKHBIM COOOIIECTBaM M, CIEIOBATEIBHO, MOIICPKHUBACT
Oonee BBICOKOE pa3HOOOpasme. Bo BcskoM citydae, B MPOCTHIX MOZETBHBIX CHCTE-
MaX MPOCTPaHCTBEHHASI HEOAHOPOIHOCTH CPEIbl MOKET BBHICTYIATh B POJIA CTA0U-
TH3UpyoHero (akTopa, crrocOOHOTO MPOTUBOCTOATH JIECTAOMITH3UPYIOIIUM BITUS-

4
To, 4TO ecTh B HAIMYKK, YTO OECCIIOPHO CyIIECTBYET, HO HeoObscanmo (Edpemosa,
2000).

31




100 + a
= [ ]
.
80 |
o i
=
g 60
m
]
g
= 40
20
ir
0 1 1 I | ] 1
0 5000 10000 15000 20000 25000 30000
ITnomans, KM
0
80 |- .
L ]
5 60 G- . /
= - o/n"
% 40 . o
= - /
20 [V
L ]
-2 ] 1 ] ] ) |

0% 10" 10° 100 10° 10° 10°
IInomane, KM

Puc. 1.2. I'paduk 3aBUCUMOCTH «YHCIIO BUIOB — IUIOIIA b JJISl PA3JIMUHBIX TPYIIIT
OpraHU3MOB Ha OCTPOBaX B HATypaJbHbIX (a) U Ounorapudmudeckux (6) KOOpAUHATAX.
a — 3eMHOBOJIHBIE U ITPeCMBbIKatoruecs octpoBoB Becr-Uumuu (MacArthur, Wilson,
1967); 6 — nruust ConomMoHOBBIX ocTpoBoB (Diamond, May, 1976).

[To Burony u np. (1989)

HUSIM MEXBHIOBOH KOHKYPEHIIMH M B3aUMOJICHCTBUAM XHIIHUK — kepTBa (Hassel,
1980).

HecMotpst Ha TO, YTO HaJIMUME CTETIEHHOH 3aBHCHUMOCTH MEXIy YHCIOM OOHa-
PY’KMBaeMBbIX BHJOB M BBIOOPOYHBIM YCHJIEM B BHAE 00CIEIOBaHHOHN IIOIAAN
MOJKHO CUHTATh YCTAaHOBJECHHBIM (hakToM, BeBOI Jlxmmiepa (1988) u B.K. LluTu-
KoBa # zip. (2003, 2005) o HachIIICHUN BUAOBOTO OOTaTCTBA MIPU YBEIMUYCHUH IUIO-
IIagu «OCTPOBa» (B IIMPOKOM NMOHUMAaHUH) OTHIOAb HE OJHO3HAYeH. Bo-TepBhIX,
CTETICHHOM 3aKOH He mpejnosaraeT Hacbienus Gpynkuun f (X), 9ro, cobCTBEHHO,
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Y BBI3BIBACT BO3PAKEHUE «OMIHUPUKOBY. MiIMeHHO mosTomy A.U. bakanos (1987) B
KadecTBE KOMIPOMHUCCA MEXIY «MOJIENBIO ¢ HachIIeHneM» JKakkapa U CTeTIeHHOI
GbyHKIMEW mpeyiaraeT sl MPaKTHYCCKON OLEHKH BHIOBOTO OOraTcTBa KOHKPET-
HOTO MECTOOOHUTaHUS, B (PUKCHPOBAHHBIN MOMEHT BPEMEHH ITOyYCHHOTO C IIOMO-
IIBIO OMpPEAETICHHON METOINKH, IPUMEHATh YPaBHEHHE dKCIIOHCHIIMABHOTO POCTa
(dopmyny bponu mnm ypaBaenue bepranandu). Bo-BTOpIX, B IPUPOTHBIX yCIIO-
BUSX PEAKHE BHIBI MM BUIBI C «SAMHUYHON ducieHHOCThIO» (ROsenzweig, 1975)
OyAyT BHOCUTH CBOW BKJIAJ] B BUIOBOE OOraTCTBO.

CyllleCTBEHHBIM JIJIsI HAIIETO M3JI0KEHUS SBJISCTCS TO, YTO B aHAIU3UPYEMBIN
ucropuueckuii meproxa (60-e roapr XIX B. — 60-e¢ romet XX B.) cnenuduyeckue
(paxranpHBIe 0COOEHHOCTH cTeneHHoM 3aBucumoct S(A) — camornonobue, mac-

mrabHas HHBAPUAHTHOCTH U JPOOHAst Pa3MEPHOCTH — €IIle He HHTEPIPETUPOBAIIHCH
B KOHTEKCTE KOHIICTILIUU BHIOBOT'O OOraTcTBa.

1.5. 3aBucUMOCTH BHIOBOT0 00raTCcTBa OT pa3Mepa BbIOOPKH

B 60-e ToapI poNIIoro Beka B Ka4eCcTBE MEPHI BUAOBOTO OOorarcTBa ObLIT Ipe/I-
noxeH psaa Gopmanm3oBaHHbIX HHACKCOB (Omym, 1975):

d _5-1 (Margalef, 1957); (1.6)
IgN

d, = % (Menhinick, 1964);

d; =S/1000 ocobeii (Onym, 1975),

rae S — urcno BuaoB, a N — ynciao ocobeii.

OTH MHICKCH OCHOBAHBI HA TOM, YTO BO MHOTHX CIIydasX HaOJromaceTcs JIHHEH-
Has 3aBHCUMOCTH unciia BuioB (S) ot pasmepa Boioopku (IgN wmm /N ). Henpe-
0JIOJIUMAst TSATa UCCIIe0BaTeNel K MOCTPOCHUIO JTHHEHHBIX 3aBUCUMOCTEH OCHOBA-
HA HAa «yJUBUTCIHHOM CBOMCTBE UYEIOBEUECKOrO IjIa3a OOHApPYKHBATh CXOJICTBO
reoMeTpudeckoro odpasa ¢ npsmoi nuauei» (Ilutukos u np., 2003, c. 224). I'pa-
(UKM TakuX JTUHEHHBIX 3aBUCUMOCTEH — KaMOpOBOYHbIE rpaduKu — MIMPOKO HC-
MOJIB3YIOTCS B PA3IMYHBIX OTPACIIAX 3HAHUHN, M SKOJIOTHS HE SBISAETCS HCKIIOUCHH-
em. Oco0blii MHTEpeC B 3TOM IuiaHe npeacTasisier unaeke 0, Mapraneda (1.6),

KOTOPBII JIETKO MPeoOpa3yeTcst B BEIPAKCHIE
S=1+dIgN, a.7)

4yTOo Jayno ocHoBaHue Xoiek (2003) cuuTarh 3TOT MHAEKC «UUTaTOW» ['NMu3oHa, a
H.E. JIluxaueBoil u np. (1979) — BUIOM3MEHEHHBIM IMIIUPHUYECKUM IOKa3aTeaeM
pasHooOpazus dumepa. Ho Bo3mMoxkHO U apyroe o0bsicHeHne. CrexyeT NpHHATh BO
BHHMaHue, uto Mapraned (Margalef, 1957) Obu1 ogHUM U3 IEPBBIX, TPUMEHUBIIIHX
ungopmayuonnyro sumponuio Lllennona (Shannon, 1948)
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H=-> plog, p, (1.8)
i=1

B KayeCTBE MEPHI BUIOBOTO pa3HooOpasus. 113 cBOMCTB (DyHKIMH SHTPOIIUH CIEY-
eT, uto H = 0 mpu p = 1, 4T0 BO3MOXKHO TOJNBKO TIpH S = 1, T.e. Koraa cooOIIecTBO

cocrouT u3 oxguoro Buna. Mupexc d; Mapraneda tarxke pasen 0 mpu S =1, py-

THMH CJIOBaMH, BHJOBOE OOraTCTBO €CTECTBCHHBIM 0Opa30M HaduMHAeTCs ¢ S > 2.
Takum obpazom, popmyna Mapraneda ydauTsiBaeT, yto npu S = 1 paBHBI HYJIIO H
BHUJIOBOE OOTaTCTBO, M BUJIOBOE pa3HOOOpasue.

W3BecTHO, YTO 3aBHCHMOCTH HATYypaJIbHBIX 3HAYCHUN HAKOIUICHHOTO YKCIIa BU-
JIOB OT CyMMAapHOW YHCIEHHOCTH Oco0eil (pa3mepa BBIOOPKH), TaK ke Kak M OT
IUTOIIAIA TEPPUTOPHH, 3a4acTyIO YAOBJICTBOPUTEIHFHO OMHCHIBACTCS CTEICHHBIM
3aKOHOM, a COOTBETCTBYIOIIHE I'Pa()MKH HA3bIBAIOT KPUBBIMH HAKOIUICHUS BHJIOB,
a0, YTO IO HAalIeMy MHEHHMIO TaK)Ke MPaBOMOYHO, Kymyistamu (puc. 1.3).
C KpHUBBIMH HaKOIUICHHS BHJOB TECHO CBSI3aH IMPOKO M3BECTHBIH METOJI pa3pexe-
uust (Sanders, 1968; Omym, 1975; Moarappan, 1992), npeaHasHa4eHHBIH 11 CPaB-
HEHUS BHJOBOTO OOraTcTBa BRIOOPOK HepaBHOro o0beMa. KpuBasi HAKOTUICHUS BU-
JIOB CTPOUTCSI ITyTEM MOCIEA0BATEIBHOI0 00bEJUHEHHS MPOO B €IUHYIO BEIOOPKY U
OTKJIaIbIBaHUSI Ha Tpad)uke TOYEK, COOTBETCTBYIOMNX HAKOIUICHHOMY BBIOOPOYHO-
My ycuiuio (abciucca) M HAKOTUIEHHOMY YHCTy BHJIOB (opauHara). Ilpum stom B
Ka4yecTBE Mepbl BHIOOPOYHOT0 YCHIIHS MOXKET CIIY)KUTh KaK ITPOCTO YUCIIO P00, Tak
U 9HUCII0 OOHAPYKEHHBIX OpraHu3MoB. Ecim mpoObl HEb3sl OpraHu30BaTh B BHIC

100+ 1

Yucao 8udos

v

i i |
500 1000 1500 2000
Yucao ocobeut

Puc. 1.3. Hcnonp3oBaHne KPUBBIX BUIOBOTO OOMIIHS ISl CPABHEHHUS
BUJIOBOTO Pa3HO00pa3us B pa3au4HbEIX MecTooouTanusx (Onym, 1975).
| — Tponmueckoe MenkoBoIbe, || — rITyOOKOBOIHBIE YIACTKU MOPS,
Il — xonTHHEHTaNBHBIH mensd, IV — 6opeanbHOE MENIKOBOIBE,

V — acryapuit OopeanbHON 30HBI
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KaKoW-TMOO TOCIIeIOBATENBHOCTH (HAIPUMEP BPEMEHHOI ), YTO Yallle Bcero u Obl-
BaeT, MOPANOK OObESANHEHHS P00 HE MMEEeT NPUHINIHAILHOTO 3HAUYCHHS, M KPH-
BbIC HAKOIUICHHSI HOCSAT B OMPEAEICHHOM CMBICIE CIIydaifHbIi Xxapaktep. UToObI
M30aBUTHCSI OT TAKOTO POAA CIyYaifHOCTEH M MOJYYUTH TJIAaIKyI0 KPUBYIO, YHOO-
HYIO MY JATBHEHIIIEM aHaN3e, 00bEIUHCHUE TIPOO B CIIyYAHOM TOPSIKE TIPOU3-
BOJIUTCS MHOXKECTBO Pa3 U Ha IpaduKe OTKIAIBIBACTCS CPEIHEE YUCIO BHIOB, 00-
Hapy>XCHHBIX IIPH COOTBETCTBYIOIIEM BEIOOPOYHOM YCHIIHH.

IMocTpoeHHast TakuM 00pa3oM KpHBasi HA3bIBACTCSI KPUBOU paspeskenus (rarefac-
tion curve; Gotelli, Colwell, 2001). Co6cTBeHHO METO/] pa3peKeHUS MPEIHA3HAYECH
JUTsI CPAaBHEHUST BUIIOBOT'O O0OTAaTCTBa BEIOOPOK HEPABHOTO 00BbeMa: BHIOOPKH 0OJb-
mero oobeMa Kak Obl pa3peuBaroTCs 10 o0beMa HauMeHblieid BbIOOpKU. Ocy-
IIECTBIISICTCS 3TO IIYTEM ITOCTPOCHUS KPUBBIX Pa3peKeHUs U ONPEeNICHHUs 110 Tpa-
¢UKy 0XKMIaeMOro YHCIa BHUAOB IPH OO0BEME, COOTBETCTBYIOIIEM HAMMEHBIICH
BbIOOpKe. CpaBHEHHE MOTYYEHHBIX TAaKUM OOpa3oM BEIHUYUH Oojiee KOPPEKTHO,
YeM CpaBHEHHE BHIOBOTO OOTAaTCTBA ITOJIHBIX BBIOOPOK.

Kommentupyst puc. 1.3, 3ammcrtBoBanHbIi u3 pabortel Canmepca (Sanders,
1968), Oxym (1975) yxaswlBaeT, 4TO BHAOBOE Pa3HOOOpa3ue CHMXKAETCS B PsLy
«TPOIMYECKOE MEJKOBOIBE» — «ICTyapuil OOpearbHOI 30HBD) U CTaBUT BOIIPOC O
HEOoOX0IUMOCTH (hOpMalM3alii 3aBUCHMOCTH TEMIIOB POCTa BHIOBOTO OOoraTcTBa
OT CyMMapHOH YMCIICHHOCTH OPraHU3MOB B OTOOPaHHBIX IIPO0Oax.

Merton pa3pexeHHs TOCTAaTOYHO MPOCT M He TpeOyeT KaKuX-InOo TeopeTHde-
CKUX TPEJICTABICHUN O POCTE YHCIa OOHAPY)KEHHBIX BHIIOB MPU YBEIUYCHUH Pas3-
Mepa BBIOOpKH. Takue TeopeTHUecKHe IMPEACTABICHHUs OKa3bIBAIOTCS BecbMa IMO-
JIe3HBIMH KaK ISl TIPOCTOTO ONHMCAHMS KPHUBBIX HAKOIUICHUS M Pa3peKEHHs, TaK U
JJIs1 peII€HUA HEKOTOPBIX BECbMa aKTYaJIbHbIX MPAKTUYCCKUX 3aaa4. I/ICTOpI/I‘{eCKI/I
MEPBBEIMU OKA3aJICh MPHUMEPHl OMHCAHWS KPUBBIX HAKOIUICHHS C MTOMOIIBIO all-
MPOKCUMAIMH X HEKOTOPOW MaTeMaTHYeCKOW 3aBUCHMOCTBIO, BEIOUPaeMOi SMITH-
pHUYECKHM MyTeM. B kauecTBe TaKMX 3aBUCHMOCTEH YKA3bIBalOT CTEIICHHYIO, JIOT-
JUHENRHYIO, JIOTHCTHYECKYIO0, Momen Muxasmca — Menren, Knenya u ap. (Tjorve,
2003). B yacTHOCTH, P MCCIEIOBAaHMM TIOKa3aTele BUIOBOrO OOrarcTBa M pas-
HOOOpa3us B THIATENFHO 00paboTaHHOU BRIOOpKE (huTOMIIaHKTOHA U3 benoro mMops
KpHBas HAKOIUICHWS BHIOB ObLa ammpoKCHMHPOBAHA JIOT-THHEHHON 3aBHCHMO-
ctbio (Konbrosa u ap., 1979; JIuxauesa u ap., 1979).

BunoByio cTpykTypy OHONOTMYECKHX COOOIIECTB TAKXE MOXKHO OINHUCHIBATH
pa3nmuuHBIME criocobamu. Hambonbiree pacmpocTpaHeHne MOTYyYITH MaTeMaTHye-
CKHE MOJIENH, ONMCHIBAIOIINE YACTOTHBIE PaCIpeIeNIeHHs] IPECTAaBICHHOCTEH, UITH
IUTOTHOCTEH BUIOB, B YaCTHOCTH, JIOT-HOpManbHOE pacipeneneuue (Preston, 1948),
a TaK)Ke MOJICIIM PAHTOBBIX Paclpe/ieieHuii: sKcrnoneHnuanbpuas (Motomura, 1932),
runepbonudeckas, Mojenu pasnomannoro crepxkas (MacArthur, 1957), mozxens
9KCIIOHEHIUAIILHO pa3ioMaHHoro crepxus (Pemopos, 1979). Teopernyeckue mMo-
JIENTA, ONHCBHIBAIOIINE 3aBHCUMOCTh MEXKIY YHCIOM BHIOB H Pa3MEpOM COOOIIe-
CTBa, B TO XK€ BPEMS SBIIIIOTCS] OJHON U3 GOpM IIpeCTaBIECHHS BUIOBOH CTPYKTY-
pHBI cooO1IecTBa.

A.IL Jlenu (1980), aHamm3upysi 3aBUCHMOCTh BHIOBOTO OOTaTCTBa OT YHUCIA
oco0eii, oTMeYaeT, 4YTo paccMarpuBaeMas (QyHKIHs SBISETCS CTPOrO BO3PACTaIO-
mield. Y CTaHOBIICHHYIO 3aKOHOMEPHOCTh OH Ha3Ball «IIPABHJIOM 3KOJIOTHYECKOU
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HEAAUTHBHOCTHY, OTO TPABWIO IOTHOCTBIO COTJIACYETCS C 3MEPHKCHTHBIMU
CBOWCTBaMH COOOIIECTBA: €CTECTBEHHOE COOOIIECTBO HE SIBIISCTCS MPOCTO CYMMOI
OTJCIBHBIX YaCTeH, BMECTE C POCTOM YHCICHHOCTH B CYMME JOJIKHBI TOSIBIISITHCS
HoBbie Bunbl. A.Il Jlesnyem (1980) Obuia mokazaHa SKBUBAJICHTHOCTh BCEX JTHX
TUIOB ONHCAHMs BHIOBOW CTPYKTYpPBHI M pa3paboTaH crocol MepeBojia pPaHTOBBIX
pacnperneneHuii B MOJIeTIM 3aBUCHMOCTH YHCIa BUAOB B COOOIIECTBE OT YHCIA Op-
TaHU3MOB, HA3BAHHBIC UM QYHKYUAMU IKOL02UYECKOU HeaOOUMUBHOCTIL.

HeMHoro ¢ Apyrux TeopeTHdecKuxX MO3MIHH MOJOLLUIM K BOIPOCY O HaKOILIe-
uun BunoB CoGepon u JIsopente (Soberon, Llorente, 1993). Ouu paccmorpenu
HaKOIUICHHME BUJOB KaK Pa3BUBAIOIIMICS BO BPEMEHU CllydalHbIM mporiecc. [lpu
3TOM B MX MOJETH BEPOSTHOCTh JHOOABICHUS HOBOT'O BHUJA BHIPAXKACTCS B BUJIC
(YHKIINM HaKOIUICHHUS, 3aBHUCAIICH Kak OT BPEMCHH, IPOMICAIIET0 ¢ HaJaixa Mpo-
mecca, Tak M OT y)e HaKOIUIGHHOTO BHIOBOTO OorartcTBa. BriOmpas w3 Tex WiIu
WHBIX OHOJIOTMYECKHX COOOpakeHHi (DYHKIMIO HAaKOIUIEHHWS M pellas COOTBET-
cTBytomue nuddepeHuaibable YpaBHEHHS, MOYKHO MTONYYUTh YPAaBHCHUE 3aBUCH-
MOCTH YHCIa OOHAPY)KEHHBIX BHIOB OT BPEMEHH, a TaKXKe HEKOTOPHIC OPYyTHE IO-
JIe3HbIE XapaKTePUCTUKH, HAlPHUMEp TEOPETHUYECKYI0 Mepy (P QeKTHBHOCTH Iajb-
Hel1rero BRIOOPOYHOTO Tporecca. Tak, aBTopaMu ObliIa 3aHOBO BBIBEACHA MOOeb
Knenua, a Taxxke 1Be HOBblE MOAETM (IKCIOHEHIMAIbHAs U JIoTapU(pMHUUIECKas).
B nmanHOM cityyae Mepoidl BBHIOOPOYHOTO YCHIJIMS CIY)KHT BpeMs, OJJHAKO 3TO HH-
CKOJIBKO HE CHIDKAeT 3HAYMMOCTH pa3paboTaHHOH aBTOPaMU TEOPHH, ITOCKOIBKY
BpeMsl JIETKO 3aMeHsIeTCsl Ha JII0OYI0 APYTyl0 Mepy BBIOOPOYHOTO YCWIIUS, HAIpH-
Mep Ha YHCIJIO OPTaHU3MOB.

Pa3paboTka TeopeTHIeCKIX MPEACTaBICHIHA O BUIEC KPHBBIX HAKOIUICHHS BHIOB M
arnmpokcuMalus uX COOTBECTCTBYIOIIIMMU MATEMATHICCKUMU (l)yHKHI/ISIMI/I IIO3BOJIAIOT
C/IeNaTh BaKHBIA IIAr K JBYM AaCIEKTaM MPaKTUYECKOTO HCIONB30BAaHMS KPHBBIX
HAKOIUICHHUS. 3Hasl TEOPETHIECKUHA BHI 3aBUCHMOCTH BHIOBOTO OOTaTCTBa OT BBHIOO-
POYHOTO YCHIIHS, MOCTPOMB KPHUBYHO HAKOIUICHHS BHJIOB (2 €lie Jydile MOCTPOUTH
KPHBYIO Pa3peKeHUS IS TIOBBIIICHUS TOYHOCTH) U OLIEHUB HEOOXOIUMEIE ITapaMeT-
PBI, MO>KHO SKCTPAroIMPOBaTh BHJIOBOE OOTraTCTBO Ha BBHIOOPKY OOJbIIEro oObhema.
Taxast BO3SMOXKHOCTh TO3BOJISIET OLICHUBATH 3 PEKTUBHOCTD JaNbHEHIIEro BRIOOPOY-
HOTO TIpoliecca, a TaK)Ke CPaBHUBATh BHIOBOE OOraTCTBO BEIOOPOK PA3IHMYHOTO pa3-
Mepa. le/l MPOBEACHUN MHBCHTAPU3AIMOHHBIX I/ICCJIC,Z[OBaHI/II‘/'I Ba)XHO MNOJIY4YUTb MC-
PY MOJHOTHI OOHAPYKEHHOT'0 CIMCKA BUAOB U 3()(HEKTUBHOCTH MPOJOIKECHIUSI HHBEH-
Tapu3anud. J{Jst 37TOro MOXKHO HCIIONIB30BaTh KaK TEOpeTHIecKre nokasarenu (IMore-
no, Halffter, 2000), Tax u skcrpanomsinuonnsie Metomasl (Keating et al., 1998). TIpu
CpaBHEHHH BHJIOBOTO OOraTcTBa BHIOOPOK HEPaBHOIO 00beMa METOJOM paspereHHs
MPOUCXONT KaK OBl peayKIHsl MH(OPMAIIHH, TOCKOIBKY BCE BEIOOPKH TPHBOJISTCS K
MHUHUMAJIBHOMY pazMepy. UToOs! n30exaTh TaKUX HOTEPh, IPEIIaracTcs CBOEro po-
nma oOpaTHas Tpolemypa: He pa3pekaTb BBIOOPKM K MHHHMAJIBHOMY OOBEMY, a,
Ha000pOT, FKCTpanoaupoBath 10 Makcumansaoro (Melo et al., 2003).

Takum 00pa3zoM, AT aIPOKCHMAIMU KPUBBIX HAKOIUICHUS M Pa3pEeKCHHS HC-
MOTB3YIOTCS Pa3IMYHBIE MaTeMaTHUeCKre (GYHKIMH. B mocnenHee BpeMs moapoo-
HBII aHAJH3 HelapaMeTPUIeCKUX METOJ0B CPAaBHUTEIFHOHN OICHKH OHOpa3HooOpa-
3 M MX BepH(HUKALMIO HA MarepHaie HPECHOBOJHOTO MaKpo3000eHTOCcAa Jallu
B.K. utuxos u ap. (2010). B yactHOCTH, aBTOPHI NOJYEPKUBAIOT: «...B OTJIMYHE

36



OT PacHpOCTPAaHCHHON KOHIICTIIINH, YTBEP)KIAIOMICH, YTO KyMYJISITUBHBIC KPHUBBIC
JOJDKHBI CTPEMUTHCSI K HEKOTOPOMY aCHMITTOTHYECKOMY 3HAUCHHMIO, U PACCMOT-
PEHHBIX COOOIIECTB MakpO3000EHTOCa MOJOOHBII MOPOr HACBHIIEHNS HE JOCTHIa-
€TCsl, HeCMOTPS Ha 3HAYUTEILHOE YHCIIO THAPOOHOIOTrHYECKUX Mpody (c. 261). Do
3aKJII0YEHHE MTOJTHOCTBIO COTJIACYeTCS C «IIPABUIIOM SKOJOTHUECKOH HeaINTHBHO-
cti» A.JL JleBnua (1980) n nogyepkuBaeT poiib CTENEHHBIX (DYHKINI B OMMCaHUH
OouopaszHooOpasus.

HmenHo cBoiicTBa crerneHHON (yHKIMHU (camononoOue, MaciuTaOHas WHBapH-
AHTHOCTb, COXpaHseMas U B cilydae JIpOOHBIX IMOKa3aTeleil CTENEeHH) IO3BOJIMIH
Maprainedy (1992) nocraButh Bonpoc 0 (HpakTaaTbHOUW OpraHU3aIi OMOTHYECKUX
coobmecTB. ITOT BONpoc OyAeT MoJpoOHO PACCMOTPEH B CIIEAYIONINX TJIaBax.

1.6. BunoBoe pazHooOpa3ue U HHCTPYMEHTHI €ro aHAJIU3a

OOpatuMcs Terneps K pacCMOTPEHUIO BUIOBOH CTPYKTYPBI COOOLIECTBA C ITO3H-
MU TOYEYHOTro ajbda-paznoodpasus (Whittaker, 1970), mox xotopsim Oyaem mo-
HUMAaTh «...pa3HoOOpaszue B Tpejenax MpOOHOH IUIOIIAaW, CYOBBIOOPKH JUI He-
OOJBIINX MPOO WIIM MUKPOMECTOOOUTAHHH B mpejenax coodmiectBa» (Pozendepr u
ap., 1999, c. 237).

PoGept Yurrekep (Robert Harding Whittaker, 1920-1980),
aAMEPUKaHCKHUI 9KOJIOT, OOTaHUK, (PUTOLIEHOJIOT

Cam TepMuH OTHIOAB He OeccriopeH: «ToduedHsle pasHOOOpasus, T.e. pa3HO00-
pasus npo0, B3ATBIX B «TOYKE», TIOUYTH Bcernia 6eccMbICIeHHBL. AGCOIOTHO HE00-
XOIMMO YYUTHIBATH IpocTpaHcTBO» (Mapraned, 1992, c. 145). B koHTekcTe naH-
HOTO pa3zzaena Oy/ieM paccCMaTpUBaTh 3TO BhIPAXKEHUE KAK CEMaHTUYECKUN KOHTPAcT
K «IIPOCTPAHCTBEHHOMY paclpeefieHHIo coodmecTBay. CienyeT 0co60 OTMETHTS,
9TO METOJOJOTHS UCIIONB30BAHUS YIOMHHABIINXCS BEIINIE KPUBBIX HAKOIUICHUS U
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Pa3pekeHUs JICKUT B IJIOCKOCTH KOHIETIIINH TOYEYHOTO allb(ha-pasHoodpasus, mo-
CKOJIBKY MIPOCTPAHCTBEHHBIN aCIEKT Yalle BCETO He yYUTHIBaeTcs. DYHKIMH HKO-
norudeckoil HeagnutusHoctH A.Il. JleBuua (1980), moguepkuBaromue BKiIa pe-
KHX BHIIOB B BHIIOBOE OOTaTCTBO, MOXXHO CUMTATh MaTeMaTuiecKor (opmanmzamnu-
el KPUBBIX HAKOIUICHHS BUJIOB.

ITocne pabor Hlennona (Shannon, 1948) u Bpumwmoana (Brillouin, 1956) no
Teopuu nH(GOPMAIMH, B KOTOPBIX ObUIa BBEICHA SHTPONUKHAS Mepa HHPOPMAIINH,
Mapraned (Margalef, 1957) npemiokin HelHE OOLICIPUHATOE MOHSITHE «BUI0BOEC
pasHoo6pasue — species diversity»®. TTockonbKy 06liee YHciIo BUIOB (BULOBOE GO-
raTCTBO) BXOJHUT B MEpy pazHO00Opa3us, AJsl YCTPaHEHHsI HEOTIPEACIICHHOCTH CTAJIO
HEOOXOJMMO pa3invaTh MOHATHS «BHIOBOE OOraTCTBO» M «BUAOBOE Pa3HOOOpa-
3uey. Takum 00pazoM, BUAOBOE pa3sHOOOpa3we SBISIETCS OAHUM M3 BayKHEHIITHX
HHTETPAIFHBIX ITapaMeTPOB BHIOBOW CTPYKTYPHI OMOTHYECKOTO COOOIIEeCTBa, M B
HACTOSAIIEEe BpPeMs KOJUYECTBEHHO BHJIOBAs CTPYKTypa cooOlIecTBa OOBIYHO pac-
CMaTpUBaeTCs B JIBYX acliekTax: oOIlee YHciIo BUIOB B coolriecTBe (BUIoBOE 60-
TaTCTBO) W OTHOCHTENFHOE paclpenecHue BUIOB 110 YHCICHHOCTH WIN OMomacce
(BumoBoOe pa3sHOOOpa3ue).

B skcnepuMeHTe HCCIenoBaTellb MMEET JEN0 C OTHOCHTCIBHBIMH YaCTOTaMHU
pacrpeseneHust ocooei o BUgaMm:

p;=n/N, (1.9)
rae N — 4uciao ocobeit i-ro Bumga B mpobe, N — obimee uncio ocobeit B mpobe,
a | mpoberaer 3HaYCHUsI OT SAWHMIIBI IO MMOJHOTO YUCIIa BHIOB, OOHAPYKECHHbBIX B
mpooe.

Bekrop n= (nl,..., ns) Ha3bIBAETCA BEKTOPOM OTHOCHUTEIBHOW 3HAUUMOCTH BU-

JOB. CyMMa KOMIIOHCHT 3TOI'0 BEKTOpa JA€T HaM YUCJICHHOCTb UJIU pasMeEp BbI60p-
K1 N, a KOJIMYECTBO HCHYJICBbBIX KOMIIOHCHT JAa€T YHCIIO 06Hapy>1<eHH1>1x BUI0B S
[Ipy HATMYKMK HECKOJIBKUX HE3aBUCHUMBIX P00 MOXKHO MOJIYYHTH MPOOY OOJIBIIEro
pasmepa, OCYIIECTBIIsISE MOKOMIIOHEHTHOE CJI0KEHHE MCXOTHBIX BEKTOPOB OTHOCH-
TeNbHOM 3HaYMMOCTU. OUEBHIHO, YTO

i pi =1. (1.10)
i=1

JlJ1s OLIeHKH BUIOBOTO Pa3HOOOpa3us COOOIIECTB B JIUTEpaType MPEAIOKEH Lie-
JBIA PSI MHIAEKCOB, KaXIbl U3 KOTOPBIX, IO CYIIECTBY, BBOAMUT OIIPENEICHHYIO
Mepy B IMIPOCTPAHCTBE OTHOCUTEIBHBIX YacTOT. MIH(popMannoHHBIN HHAEKC BUAOBO-
ro pazHoo6pasus llleHHOHa, KaK yKa3bIBaJIOCh BBIIIE, OIPEAEIIETCS 10 aHAJIOTHU C
SHTPONUNHON MEpOH

s
H=->p-Inp, (1.11)
i1
TOora Kak uroexc oomunuposanus Cumncona (Simpson, 1949)
s
C=>pf (1.12)
i1

5
Ionpo6uee cm. B mpunoxxenun «Ilamsatu P. Mapraneday.
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MIPEICTaBISIET COOO0H KBaIPAaTHYHYIO MEPY B IIPOCTPAHCTBE OTHOCUTEIBHBIX YacTOT,
a BeJTMYMHA, 00paTHast UHAEKCY JOMHHUPOBAHUS, — MEPY BHIOBOTO pa3HOOOpa3us

p,-L-_1 (1.13)

CZS—'
Zpi2
i-1

Wnnexc llleHHOHa MMeeT CTporoe TeopeTHYecKoe 00OCHOBAHNE W MOXKET OBITH
MHTEpPIPETUPOBAH Kak Mepa sHTpomuH (Oecriopsaka), 1100 Kak Mepa KOJIMYecTBa
uHpopMaru (IpU 3TOM, 4TOOBI MOJYYUTh 3HAYCHHUE B OWTax, HEOOXOIMMO WC-
TMI0JTB30BATh JIOTapu(M 110 OCHOBaHMIO 2). B mo00oM citydae 3TOT HHIIEKC OTpaxaeT
CJIOYKHOCTH COOOIIECTBA KaK CUCTEMBI.

OtnenpHBIE MHACKCH pa3HOOOpasusi 00JaNaroT CyIMIECTBEHHBIM HEIOCTATKOM.
Bce oHM paloT npencTaBlieHUe JIMIIB O HEKOTOPOM aclieKTe pasHooOpasus U 3a4a-
CTYIO MOTYT NIPUBOIUTH K IIPOTHBOPEUMBEIM pe3yiabTaTaM. JTO OOBSCHIETCS TeM,
YTO pa3Hble MHAEKCH 00JAamaroT pa3HON YYBCTBHTENBHOCTBIO K BHAAM C OIIpelie-
JICHHO NPe/ICTaBICHHOCTHIO.

[Tpn 3TOM MOXET TTOMOYb COBMECTHBIN aHAJIN3 MHOXKECTBA MHICKCOB, oOmama-
FOIMX pa3iuuHbIME cBoWicTBamMu (Mupkun, Poszenbepr, 1979; Ilecenko, 1982).
Onnako ropa3fo Oojiee ynOOHBIM OBIJIO OBl HCIIOJNIB30BAHHE MHOTOMEPHOTO
(HanmpuMep IBYMEPHOTO) MpeCTaBlieHns pazHooOpasus. OIuH U3 MOIXO00B K cO3/1a-
HHIO TaKoro MNpEJCTABIICHHS COCTOWT B WCHONB30BAaHWUM Kpugoll Jlopenya W CTpos-
IIMXCS Ha €e OCHOBE BHYTPEHHUX Tpodiuie pasHooOpasus (intrinsic diversity profile)
u crabumsHOCTH (intrinsic stability profile) (Patil, Taillie, 1979; Rousseau et al., 1999;
Ricotta, Avena, 2002; Ricotta, 2003). Kinaccuueckast kpuBasi JIOpeHIia IpeCTaBsieT
co0oi1 rpaduk, Ha KOTOPOM MO OCH aOCIMCC OTII0KEHBI HAKOIIJIGHHBIE OTHOCUTENBHBIE
MIPEICTABICHHOCTH BUIOB, a TI0 OCH OPIMHAT — COOTBETCTBYIOIINE MM HAKOIUICHHEIC
Jonu BUAOB. PaccMoTpuM monpoGHee mocTpoeHue kpuBod JlopeHna. Ymopsmounm
KOMITOHEHTHI BEKTOpPa OTHOCHTEIBHBIX INPEACTABICHHOCTEH BHIOB IO YOBIBAHWIO U

HOJIYYHM HOBBIH BEKTOD P = (p1, p2....ps), TAE Py = Py...P, . Kpusas Jlopenua ctpourt-

Kiton Ilennon (Claude Elwood Shannon, 1916-2001),
aMEepHUKaHCKHI MaTeMaTHK

39



s KaK TOJIMTOHAIbHBIHA MyTh, COAMHAIOMINI TocenoBarensbHble Toukn T, = (0,0),
m, =(p,2/S), m, =(p, + P,,2/S)..tg = (py+ p, +...+ ps, S/S) (Ricotta, Avena,
2002; Ricotta, 2003). [ToyuenHast TakuM 00pa3oM KPHUBast SIBJISICTCS 3aMEYaATETbHBIM
CpPE/ICTBOM BH3yaIM3AllMK U aHAIN3a BRIPABHEHHOCTH BHUIOB B cooOriecTse. Mneans-
HOMY CJIy4al0 PaBHOIMPEICTABICHHOCTHA COOTBETCTBYET MpsiMasi, a JIt00asi reTeporeH-
HOCTh BeJleT Kk ee nporubanuto. Kpusas Jloperiia He HeceT HHPOPMAIMK O BTOPOM
KOMIIOHEHTE pa3HO00pa3usi — BHIOBOM OOraTCTBE, MO3TOMY ObLIM MPEIIOKEHBI He-
CKOJIbKO MOJIU(UIIMPOBAHHbIE €€ BAPHAHTHI, & IMCHHO BHYTPEHHHE NPOQHIN pa3HO-
obpasus (Patil, Taillie, 1979; Rousseau et al., 1999). B koHCTpyKIm# 3THX Tpodueit
3aJI05KEH MEXaHU3M KyMYJIUPOBAHUsI BUIOBOrO OOraTCTBa U MPEACTABICHHOCTEN BH-
noB. OJIHAKO B JTaHHOM CJIy4yae HAKOIUICHHE SIBISIETCS Kak Obl BHYTPEHHHUM CBOIi-
CTBOM BBIOOPKH, JUIS1 KOTOPOM CTPOUTCS MPOQHIIb.

BuyTpenuuii ipoduiib pa3HOOOpa3Ust OTAMYAETCS TEM, YTO BMECTO HAKOILICH-
HBIX J0JIef BHIOB MCIIONB3yeTCs HakoruieHHoe uucio uaos (Patil, Taillie, 1979).
DT1OoT NpodHITE aeT XOpoIIee MPEACTaBICHHE KAK O BBIPOBHECHHOCTH, TaK U O BHU-
moBoM OorarctBe. BuyTpennuii mpodmns crabmisrocTrn (Rousseau et al., 1999)
oTIIHYaeTcs OT KpuBoii JIopeHIa TeM, 4To B HeM aOCIUCChl HOPMHUPOBAHBI Ha CPeji-
HIOIO TUIOTHOCTh. B KOHCTpYKIMU 3TOr0 mpoQWiis HESBHBIM 00Pa3oM 3aJI0KECHO
JIOBOJIBHO CIOPHOE TMPEIMOI0KEHHE, YTO CyMMapHasi (MM CPEAHssl) IUIOTHOCTh
oco0eii coolIecTBa OTpaskaeT BUIIOBOE OOTATCTBO.

JpyriuM moaxo/IoM K OLEHKE pa3HOoOpasus sSBISIETCS HCIOIb30BaHHUE MapameT-
PHUYECKHX ceMelcTB mHaekcoB. Penbn (Renyi, 1961) pacummpri KOHIETIIHIO WH-
dopmanuu  (3uTpornmu) IIeHHOHA W MPETIOKHI CEMEWCTBO TaK HA3BIBAEMBIX
0000wenHbIx sHmponuti Penvu:

S
H, :ilnz p’, (1.14)
A=

rme —o<a <.

Ansdpen Pensn (Alfréd Rényi, 1921-1970),
BEHI'ePCKUI MaTeMaTUK
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Xwumn (Hill, 1973) BmepBsie HCIONIB30BaI 3TO CEMEHCTBO Kak OOOOMICHHYIO
(bOpMYIHUPOBKY OHOIIOTHYECKOrO pazHooOpasus. IIpu yBeNHUUEHHWH «f BO3pacTaeT
BKJIaJl, KOTOPBI BHOCST B MOKA3aTellb SHTPOITMK BUIIBI C BBICOKOH IPECTaBICHHO-
CTBIO (IOMHUHAHTHI). BepHO Takxke 0OpaTHOE yTBEPXKICHHUE: TIPU CHIKECHHH ¢ pac-
TET BKJIAJ] PEAKUX BUIOB (OCOOCHHO TMPH yXOJie B 00JJaCcTh OTPHUIIATENILHBIX 3HAUC-
Huif). MOXHO MOKa3aTh, YTO MHOTUE M3 MPEAJIOKEHHBIX HHICKCOB PasHO0Opa3ust
SIBJISIFOTCSL YACTHBIMU CITydastMU 0000IIEHHOM SHTpoIiK PeHbH.

Tak, wist o = 0 Hy = InS; qmst oo = 1 Hy = H; s o = 2 H, = In(1/D); st o0 = oo
H.. = In(1/8) = In(1/pmax), Tae & — ungexc nomunupoBanus beprepa — Ilapkepa, a
Pmax — OTHOCHTEIIbHAS NIPE/ICTABICHHOCTh TOMHUHUPYIOIIETO BUIa. B TO BpeMs Kak
TPaAUIMOHHBIE HHICKCHl Pa3HOOOpasHs MNPENOCTABISAIOT TOYEYHbIC ONHMCAHHUS
CTPYKTYpBI COOOIIECTBA, CEMEHCTBO O0OOIIEHHBIX SHTpONHMi PeHbM maer 1elbli
KOHTHHYYM HHIEKCOB Pa3HOO0pa3usi, pa3IHvaroOInXCs CBOCH TyBCTBUTEIBHOCTHIO
K OOHMJIBHBIM U PEIKUM BHUJAM, YTO MO3BOJISET IOJNYYNUTh HanOoJee MOMHOe Mpej-
CTaBJIEHHE O CTPYKType coo0IecTBa.

Yr00s1 M306aBHUTHCs OT Jorapudma B hopmymuposke Penbu, Xt (Hill, 1973)
MPEUIOKII IPYroe MapaMeTpuveckoe CEeMEUCTBO MHJICKCOB, B3SIB OKCIIOHEHTY OT

000011IeHHOM YHTPOMHH:
1
(Zs @ )ig
N, =2 P )1 . (1.15)

DTO CEMEWCTBO TAKKE MONYYIIIO MIMPOKYIO U3BECTHOCTh KaK «4ucia XUIIay.
Uncna Xuiiia MMEIOT O4eHb YI00HYI0 KOJIOTHYECKYI0 HHTeprperanuio: N, mpea-
cTaBysieT co0or «d¢(deKTUBHOE YKCIO BUIOB» Ui H,, T.e. Takoe YMCIIO BHJIOB,
KOTOpOE JaBaJI0 ObI TO kK€ 3HAaUeHHE 000OLICHHON SHTponuy PeHbu, Kak B ciydae
PaBHOIIPENICTABICHHOCTH. BBIpaXkeHne pa3sHooOpasus B BUAE IOKa3aTels, UMEI0-
IIer0 pa3MEpHOCTh YHCIAa BUAOB, B OHMOJNOTMYECKOM KOHTEKCTE Tropas3mo Oolee
ya00HO U MOHATHO. OAHAKO HENB3S HE OTMETHUTh, YTO MapaMETPUUEcKoe ceMei-
cTBO XWiia AaeT MPEACTaBICHHE CTPYKTYPHI COOOIIECTBA, MOTHOCTHIO IKBHBA-
JICHTHOE TIPEICTaBICHUIO depe3 obobmennbie suTponuu Pensu (Ricotta, Avena,
2002).

OHTponuu PeHbN HAXOIATCS B TECHOH CBSI3U C TaK HA3BIBAEMBIMHU 0000UeHHbI-
mu pasmeprocmamu Penbu. [locnennue GakTHyecku NpencTaBisioT co00i SHTPO-
nun PeHbH, HOpMHUPOBaHHBIC Ha Jorapu(m pa3Mepa CHCTEMBI, M HCIIOJIb3YIOTCS
JUTSL XapaKTEPUCTUKN MYJIbTH(PAKTATLHBIX 00bEKTOB. TakuM 00pa3oM, B OHOJIOTHH
JUISl aHAJIM3a BHUIOBOTO Pa3sHOOOpasusi yKe JaBHO HCIIOJb3YEeTCsl MaTeMaTHUeCKUI
anmnapar, SBJISIOIIMIACS YacThi0 MYJIBTH(PAKTAIBHOTO aHaIn3a, MOJPOOHOMY pac-
CMOTPEHHIO KOTOPOTO TIOCBSIIEHA CIICAYIOMIast TTIaBa.

1.7. IllpocTpaHCcTBEeHHAsI CTPYKTYpPa c00011eCTBA
ITpocTpaHCTBEHHYIO CTPYKTYpYy COOOIIECTBA M3Y4alOT B PA3IUYHBIX ACIEKTaXx.
TaK, OPOCTPAHCTBECHHAA CTPYKTypa paCTUTCIbHOIO COO6IJ.I€CTB3. MIPOsBISICTCA B

3aKOHOMEPHOM pPa3MEIICHUU Pa3HbIX BUJOB OTHOCUTENBHO APYr Apyra B IIpo-
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CTpaHCTBE, HAIpHMeEp SIPYCHOCTH Jieca. B ¢uTonenomornn npumensercs TepMuH
CHHY3HSI — CTPYKTYpHAsI 9acTh (PUTOIIEHO3a, OTPAaHHUYCHHAS B npocmpancmee (Kax-
Jlasi CHHY3HsI OXBATHIBACT BCE WIIM YaCTh PAaCTECHHN, 00pa3yIoNIUX KaKoW-InOo0 spyc
PaCTHTENBHOTO COOOIIEeCTBA), UM BO BpeMeHH (00beIUHACT PEHOIOTUYESCKH OH3-
KHe TPYHIbI pacteHuit). Kpome TOro, mpocTpaHCTBEHHYIO CTPYKTYPY COOOIIECTBA
MOJKHO OXapaKTEePH30BaTh C IMOMOIIBIO TOHITHS KOHCOPIIMU — CTPYKTYPHOU €IH-
HUIBI cO00IIecTBa, 0ObEAMHAIONIEH aBTOTPO(HBIE U TeTepOoTPO(HBIE OPraHU3MBI
Ha OCHOBE NPOCMPAHCMEEeHHbIX (TOMMYECKNX) U THIIEBBIX (TPOPUUECKNX) CBS3EH.
B BomHBIX 3KOCHCTEMaX BaXXHOE 3HAYCHUE MPHOOPETAeT BEPTUKAIBHOE paclpe/e-
JieHre THAPOOMOHTOB B BojgoeMe. KonmdecTBeHHBIE XapaKTEPUCTHKHU, OIHCHIBAO-
[IMEe MPOCTPAHCTBEHHYIO CTPYKTYPY, MOTYT CBSI3BIBATh PACIpEeNICHHE YUCIa 0CO-
Oeil ¢ mapaMeTpaMy MOBEPXHOCTH WM 00beMa MPOCTPAHCTBA, a TaKke (Gopmaiu-
30BaTh 3aBHCHMOCThH MapaMeTPOB COOOIIECTBA OT MPOCTPAHCTBEHHBIX KOOPIWHAT.
B 0OoJpIIMHCTBE PYKOBOACTB O SKOJOTHH M (PUTOLICHOIOTHH 00CYKIAl0TCS JIUIIb
TPH THUIIA Pa3MEIICHIsI OPTaHU3MOB WJIHM TPYII OPTaHU3MOB B IIPOCTPAHCTBE — pas-
nomeproe (), cayuatinoe (D) u epynnosoe wnn agpezuposannoe (d). bomee momHoM
NIPE/ICTABIISETCS KJIACCU(HKAINS, KOTOpas OCHOBaHa Ha JIBYX aJbTePHATHBHBIX
KPUTEPUSIX: CTOXACTHIHOCTh — IETCPMUHUPOBAHHOCTh W PABHOMEPHOCTH — HEPaB-
HoMepHOcTh (Mupkus, Pozenbepr, 1978; Yurrekep, 1980; Pozenbepr u np., 1999).
B 3TOM cityyaem BBIIEISIOTCS CIIETYIOIINE THITB pa3MEIleHHUS:

® OemepMuHuUpoBanHoe pasnomeproe (a);

o cmoxacmuuecxoe pasnomeproe (b);

® OJemepmuHuUposantoe HepagHomeproe (c);

o cmoxacmuuecxoe nepasromeproe (d).

[IpencraBneHHas KiacCUPUKAIUA TTO3BOSIET M300pa3UTh XapakTep pa3Merie-
HUS TOMYJSIIAIA B MPOCTPAHCTBE B HIDKeNpuBeAeHHOM Buze (puc. 1.4).

perymniapHo cIydaiino

PaBHOMEDHO a b

L L L L L L L L . L L

LU L L LEL A L] . .

L L L L L L L L . LI . see .

L L L L L L L L . .

L L L L L L L L

c d

L LU LU eee LLLL L]

L L LA sesee eeee ..

L L LA seee seee

LN LN LN ] e see

s
KOHTaruo3Ho

Puc. 1.4. Tunsl pa3MenieHus: OpraHu3MOB U TPYIII OPraHU3MOB
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CrnemyeT OTMETUTD, YTO OONBIIMHCTBO BHIOB XapaKTepU3yeTcs B OONbIIEH nin
MEHBIICH CTENEeHH arperdpoBaHHBIM paclpefesieHHeM, TOTrla Kak CiydaifHoe u
PaBHOMEPHOE BCTPEYAIOTCS JOBOJBHO PEIKO. Y CTAHOBJICHHE THIA Pa3MEIICHUS,
CTETICHH arperupOBaHHOCTH, pa3MEpPOB U MPOAOIDKUTEIFHOCTH COXPAHEHUS TPYIII
opranu3moB («ocobei-nonyssiuuii» no C.C. YeTBepuKkoBy) HEOOXOIUMO IS IO-
HUMAaHUS IPUPOBI MOMYJISIIAN | JJ1s 60JIee TOYHOTO U3MEPEHUS €€ TUIOTHOCTH.

CBsi3b MEXJYy YpPOBHEM pa3HOOOpa3Ws W OpraHu3aieidl MpOoCTPaHCTBEHHOM
CTPYKTYPBI COOOIIECTB AT TaKkKe KIACCH(DUKAIMS, MPEIIOKCHHAS YUTTEKEPOM
(1980):

* anvha-pasnooodpaszue (pazHooOpazre BHYTPH cOOOIIECTBA, pa3HOOOpasne «B
Y3KOM CMBICTI€») — BHIOBOE 0OraTcTBO, H3MEPSEMOE YHCIOM BHIOB Ha CIHHUILY
IIomaayd win o0beMa, ¥ COOTHOIIEHHE KONWYESCTBCHHBIX ITOKa3aTelell ydacTus
BUJIOB B CIIOKEHHH COOOILECTBa, HM3MepsieMoe BHIPABHEHHOCTHIO BUJOB (AHIII
evenness or equitability);

® fpema-pasnooopazue (pazHooOpazue MEXIy cOOOIIeCTBAMH) — TOKa3aTelb
creneHd U GepeHIIMPOBAHHOCTH PACIpE/IeNICHUs] BUJIOB MM CKOPOCTH H3MEHe-
HUS BUIIOBOTO COCTaBa, BUIOBOH CTPYKTYpHI BAOJIb TPaJWCHTOB Cpenbl; Oera-
pa3zHooOpasre MOXKET ObITh H3MEPEHO YUCIIOM CHHTAKCOHOB OJHOTO paHra (cybac-
COLIMAIIMU, acCOIMAllMd M Mp.) WIKW BEIUYUHOU nonycmera (anria. halfchange,
HC) — otpeska rpamuenTta cpensl, BIOIb KOTOPOTO MEHSETCS MOJIOBHHA BHIOBOTO
cocTaBa cOOOIIECTBa; TaKMM 00pa3oM, IOJIHAsk CMEHa BUJIOBOT'O COCTaBa COOTBET-
ctByet 2HC);

o 2amma-paznoodpazue (pazHooOpazue JaHmIIa(TOB, pazHOOOpa3nue «B IIH-
POKOM CMBICIIe») — 00beanHeHne anbda- U Gera-pasHooOpasus; MPOCTEHIINM TI0-
KazaTeJieM ramMmma-pasHooOpas3us OyneT KOHKpeTHas ¢Jiopa, CIIMCOK BUIOB B IIpee-
nax JaHamadra.

Vurrekep u Jlesun (Whittaker, Levin, 1977), kpome Toro, pasnudaiu ase ¢Gpop-
MBI pa3HOOOpa3us — unsenmapusayuonnoe (OIEHKAa Pa3HOOOPa3Hs IKOCUCTEMBI
paszHoro macmraba — cooOmniecTBo, JaHAmAa(T, OMOM — KaK €IWHOIrO IEJ0ro) M
oughghepenyupyrowee (OieHKa pasHOOOpa3Ua MEXY IKOCUCTEMAMH).

Pe3rome

K unciy cakpameHTalbHBIX BOIPOCOB, IPUBEAEHHBIX B Tabd. 1.1, MoxHO 100a-
BUTbH €Ille /IBa: 3HaMEHUTHII Bonpoc XartunHcoHa «[loueMy Tak MHOTO BHUJIOB *H-
BotHbIX» (Hutchinson, 1959) u Bompoc [Dxumiepa «Uem peryiupyercss 4UCiIo BU-
JIOB, OOUTAIONINX B TOH WK WHOM obnactuy» ([xumiep, 1988). [TonbITki OTBETUTH
Ha 3TH BONPOCHI MPOAOIDKAIOTCS A0 HACTOALIEr0 BPEMEHHU U MOPOAUIN Pa3IUUHbIe
TEOPETUYECKUE KOHCTPYKIIMU, OOBSACHSIONINE CTPYKTYpy coodmectBa. Hecmotps
Ha MMEKOIIUECS Pa3HOIIACHS, MPUMHUPSIONIMM JUIsi BCEX TEOpUH sBisieTcs 0Oe3-
YCIIOBHOE TPHU3HAHWE IPOCTPAHCTBEHHOW TETEPOTCHHOCTH (DHU3UUECKON CpEIBbL.
Joxumtep (1988, c. 158) ykaspiBaeT: «B nr000M ciydae mpenenbHOE YUCIO BHUIIOB
OyzeT 3aBHCETh OT COOTHOIICHHUS MEXIY HAJIHMYHEM PECYpPCOB M NMOTPEOHOCTHIO B
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HUX, a TaK)X€ OT TOTO, SBJLICTCS JIM COCTOSIHHE HEPABHOBECHUS ITOCTOSIHHOW HITH
MpexoJiAIIeld YepTod JaHHOTO coobmecTBa». «Kpusnc» B akonorum XX Beka,
HapsAy ¢ MPOYUMHE TPOOJIEMaMU, B ONPEICIICHHON Mepe ObLI CBSA3aH C MOHATHIMU
MacmTada U TeTeporeHHOCTH. HecMoTpst Ha TO, YTO TeTepOreHHOCTh M pa3HOMAac-
MTA0HOCTh IKOJOTMYECKUX CHUCTEM OBUIM JOCTATOYHO OYCBHIHBI, KJIACCHYECKAs
9KOJIOTHS HE YTpyKJana ceOsl y4eTOM 3TUX OCOOCHHOCTEH B TaKuX 0a30BBIX MOHS-
THSIX, KaK KOHKYPCHITUS, YKOJOTWYECKasi HUINA, THIIEBbIE CETH U T.II., YTO IOCTO-
SIHHO J]aBaji0 MWy JJIsi OOBUHEHUS KJIACCHYCCKHX JIOTM B HEaJeKBaTHOCTH ((pak-
TaM) ¥ B HECOOOCHOBAHHBIX YIPOIIEHHUAX. MEXIy TeM dKOJOTHYSCKUNA MUP MOKHO
MPEICTAaBUTh M B BUJE «MATPEMIKI» OOJBIIOro, HO KOHEYHOTO YHCIIa OOBEKTOB,
XapaKTePHU3YIOIIUXCSl MACIITA0HO-CIIENU(UIECKON TeTePOTeHHOCThIO. DTO AenaeT
HKOJIOTHYECKOE IIPOCTPAHCTBO OTIMYHBIM OT €BKJIMIOBA IIPOCTPAHCTBA, U TOT/IA HA
MTOMOIITH MOKHO OBLTO OBI IIPHBIICYB TPEACTABICHHUE O TOM, YTO IPOCTPAHCTBO KO-
JIOTUYECKUX CHCTEM MMEET He 0ObIUHYI0, a (paKTaIbHYIO (IPOOHYI0) Pa3MEPHOCTb.
Crnemyet HarmoMHUTB, 9TO B 60-¢ Toabl XIX B. — 60-¢ roast XX B. cnenuduyeckre
(bpakTaibHbIe 0COOEHHOCTH KaHOHMYECKOH cTerneHHo# 3aBucumoctr S(A) — camo-
nojobue, MacITabHass HHBAPUAHTHOCTH M JIPOOHAs Pa3MEPHOCTh — €Il HE WHTEp-
MPETHPOBAIHCH B KOHTEKCTE KOHIICTIIINU BHIIOBOH CTPYKTYPHI coodmiecTBa. Tem He
MeHee, YK€ B TO BpeMs MOCTOSIHCTBO MapameTpa Z, XapaKTepU3YIOIIero HAKIIOH
rpaduka 3aBucumocTr S(A) B GrorapupMHUECKIX KOOPAUHATAX, OBLIO BO3BEICHO
B PaHT IpaBHiIa, KOTOPOMY TOAUHHSIETCS] OpPraHM3aNns COOOIIECTB.

K coxaneHuro, HAa TOT MOMEHT MaHAENbOPOT elie He MpUAyMal TEPMHH
«ppaxran», a Mapraned eie He TPEIIOKIIT pacCCMaTPUBATh BUIOBOE OOraTCTBO C
MO3UIMiA camonofo0us. Bee 3To mpowmsonmio Bo BTopol mosopuHe XX Beka. Ho
IpeXJe 4eM MEepedTH K PacCMOTPEHUIO NMPHUIOXKEHUH (pakTaabHOI reoMeTpun K
3aJ1auaM OMOIKOJIOTHH, HEOOXOIUMO XOTs OBl BKPATIIC OCTAHOBUTHLCS Ha OCHOBHBIX
MOJIOKEHUSX TEOPHH (PPaKTaIOB, UeMY B OYET IMOCBSIICHA CICAYIOIIAs TIaBa.



F'nasa 2

dpakrajasl U My JabTH(DPAKTATbI:
MaTeMaTHYeCKHe OCHOBBI

®pakTaibl BOKPYT HAC MOBCIONY: M B OUYSPTAHUSIX
rop, U B M3BWINCTOM JIMHUM MOpcKoro Oepera. Heko-
TOpble U3 (PpaKTAJIOB HEMPEPHIBHO MEHSIOTCS, OA00HO
JBIDKYIIAMCST 00JIaKaM WITH MEpLAIOIIEMy IUIAMEHH, B
TO BpeMsi KaK APYrHe, MOZOOHO IEPEBBSIM MM HAIINM
COCYIUCTBIM CHCTEMaM, COXPaHSIOT CTPYKTYPY, IPHOO-
PETEHHYIO B IIPOLECCE IBOITIOLNH.

X.O. Havimeen u I1.X. Puxmep

2.1. Ilonsitue ppakrana

MPUpPOZIe MIHPOKO PACIPOCTPAHEHBI CHCTEMBI, MOP(OIOTHS H TIOBEICHUE
KOTOPBIX AEMOHCTPUPYIOT CaMONoAo0re Mpy W3MEHEHUH IPOCTPAHCTBEH-
HO-BPEMCHHBIX MHTEPBAJIOB WIIH, KaK TOBOPST, MACIITAOHYI0 HWHBAapHAHT-
HOCTb — OJMH 13 ()yHAaMEHTANbHBIX BUIOB CHMMETPHI (PHM3NUECKOTO MHUpA, UTpa-
roux hopmoobdpazyroiyro posb Bo Beenennoii (Lpenep, 2001). PocT nepeBbeB u
JAPCHAXKHBIC CUCTEMbI PCUHBIX 6aCCCﬁHOB, paCTHTCHbeIﬁ TIOKPOB M JIECHBIC MOXa-
PBI, CTPYKTypa OONAaYHOCTH U TPO3OBEIC DJEKTPHUCCKHUE pa3psbl, IpOCaunBaHHe
MKUJKOCTH CKBO3b IPYHTBI U CEMCMUYHOCTb, SBOJIIOLUS MONMYJISILIMKA — BCE ITO NpU-
MEPbI AKTUBHOT'O IPOABJICHUA CaMOHO}],O6I/I$[. 3TO SIBJICHUE HA3bIBAIOT CKCHJIMHIOM
(ot amri. scaling — macmrabupoBanue, n3MeHeHune Maciirada). CKedInHr ObIBacT
IIPOCTPAaHCTBEHHBIM, BPEMEHHBIM UM NPOCTPAHCTBEHHO-BPEMEHHBIM. XpECTOMa-
TUHHBIM TIPEMEPOM HPOCMPAHCMBEHHO20 CKeUIUHea CITyXKUT OeperoBasi JIMHHUS
OKeaHCKOro moOepexbs. PaccmaTpuBas u300pakeHHs OSpEroBOW JIMHUH, BBITION-
HEHHbIE B pa3HbIX MacmTabax, Hampumep 1:1000000 u 1:10000, Mbl HE cMOXeM
CKa3aTh, KAKOMY MacITady COOTBETCTBYET KaKHasi M3 KapTHH: 00€ BBITILIAT CTa-
TUCTUYECKH ONWHAKOBO. DTO O3HAYaeT, 4TO Oeperomasi JIMHHUS CaMOIIONOOHA, T.€.
SIBIIIETCS. MAcCIITaOHO-UHBAPHAHTHBIM OOBEKTOM, WIIH, JPYTUMHU CIOBaMH, 00BEK-
TOM, HE UMEIOIIMM XapaKTePHOU [UIMHBI. 3BE3HBIC CKOIUICHHS, TOPHBIC JTaHAIIa}-
ThI, PEYHBIC CUCTEMBI, IIOBEPXHOCTH 0OJAKOB — BCE TO MPUMEPhI CIMOXACHUYECKUX
@dpaxmansHulx cucmem, KOTOPHIME B H300mIHK ogapuBaeT Hac [Ipupona.
VHBapuaHTHOCTE OTHOCHTENBHO MPEeOoOpa3OBaHUS IUTEIBHOCTH BPEMEHHBIX
WHTEPBAIOB (8pemenHoU cKeliiune) OOHapYKUBaeT ce0si B pa3HOOOpa3HbIX uHpOp-
MAYUOHHBIX NOMOKAX: CBOJAKAX (MHAHCOBBIX MAHHBIX, MAHHBIX JKOJOTHUYECKOTO
MOHHUTOPUHTA | T.J. ¥ T.IL.
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Ilpocmpancmeenno-epemennoli cketiiune SBISETCS HanOoiee 0OIMM TPOsBIIe-
HHEM CaMomoAoOus, ero IEMOHCTPHPYIOT CIOXKHBIE Teodpr3ndeckue u KOCMUYe-
CKHe MPOLIECCHl U CUCTEMBI, TaKHe, HalpUMep, Kak celicMUiecKas akTUBHOCTb WM
raMMa-aKTHBHOCTD 3BE3IHBIX CHCTEM.

CylecTBYIOT JiBa B3aUMOJIOIOJHSIONIMX aclleKTa MaclITa0HOW WHBapUaHTHO-
cti. C OIHOW CTOPOHBI, CAMOMOMO0ME XapaKTEPHO I aKTUBHBIX MHOTOKOMITO-
HEHTHBIX, HEPAPXUIECKUX CHCTEM, KOTOPHIE IEMOHCTPHPYIOT CIOKHOE ITOBEICHHE
¥ TpeOYIOT IS pean3anny CBOEro CaMoIToJ001s IIMPOKOTO Iuaria3oHa MpoCTpaH-
CTBEHHO-BpPEMEHHBIX MaciiTaboB. C Ipyroil cTOpoHbI, MaTeMaTHuyeckon (Hopmoii
CKEHIIMHTA BBICTYIIACT IPOCTAsl CTETICHHAS (DYHKITHSI

f(x) = x4, (2.1)
IZIe BCETO OIHO YHCIIO — ITOKA3aTelb CTEIICHH 8 — XapaKTePHU3yeT CIOXKHYIO UTepa-
UOHHYIO TIPOIENyPY POXKACHUS (HPaKTATEHONW CTPYKTYPHI — BOCXOXKACHHS OT Ma-
JIOTO K OOJIBIIOMY M OT IPOCTOTO K CIIOKHOMY.

MacmrabHasi HHBapHAHTHOCTh CHUCTEM XapaKTEpU3yeTCsI CHIIBHBIMHE, CIagaro-
MU TI0 CTCTIEHHOMY 3aKOHY KOPPEJALUSMH, KOTOPBIC THIWYHBI JJISI KpPUTHUE-
ckux sBieHuid. C PU3NUECKON TOUYKH 3pEHHs, CTENICHHON BUJ XapaKTEePU3YIOIIUX
CHCTEMY KOPPEILIIIMOHHBIX 3aBHCHMOCTEH O3HAYaeT MPOCTOW M, BMECTE C TEM,
(byHnaMEHTaNbHBIN (DAaKT — y TaKOH CHUCTEMBI Hem HUKAKO20 XAPAaKmepHo2o Tpo-
CTPaHCTBEHHOT'0, BPEMEHHOTO WJIH IIPOCTPAHCTBEHHO-BPEMEHHOTO Macumada.

CamornonoOue sIBJISIETCS HSOThEMIIEMBIM aTPHOYTOM CHCTEM C KAmacmpo@puueckum
noeedenuem. VIMEHHO TI0O3TOMY HCCIIEZIOBAaHUE CKEMIMHIOBBIX OCOOEHHOCTEH MOBeie-
HUS CTIOXKHBIX T€O(PU3NIECKUX, SKOJOTHIECKUX, TTOTUTUUECKIX, 3KOHOMUYECKHX U JPY-
TUX CHCTEM TPUOOPETAeT OTPOMHOE 3HA4YECHHE IIPH MPOTHO3MPOBAHNH TIOCIIEICTBHI 1
OLICHKE PHCKOB JAKE MPH HE3HAUNTEILHOM BO3/ICHCTBUU HA 3TU CHCTEMBI.

MareMaTn4ecKuM BBIpaKEHHEM CaMOMOAOOUS SIBIIAIOTCS CTENCHHBIC 3aKOHEI.
Eciu B oHOpOHOM cTeneHHON QyHKITUN

f(x) = cx*, (2.2)
rJie C U Ol TIOCTOSTHHBIE, TOABEPTHYTH X IPe00pa30BaHUIO TIOIO0HS ITyTEM YMHOKEHHS
Ha HEKOTOPYIO KOHCTaHTy, To GyHkuus f(X) mo-npeskHeMmy Oyer mporopuyuoHaibHa
X", XOTs1 U ¢ APYruM KO3(POHUIMEHTOM MPOMOPIMOHATBHOCTH. TakuM 06pa3oM, cre-
TICHHBIE 3aKOHBI C [ETOYNCICHHBIMA WK JPOOHBIMH TIOKa3aTeISIMHU SIBITIOTCS TeHE-
paropamu camononoOus. ToT (akT, 4To OJJHOPOIHBIEC CTEHECHHBIC 3aKOHBI HE UMEIOT
€CTeCTBEHHBIX BHYTPEHHHX MaciuTa®oB, U 00yclOBIMBaeT (eHOMEH MaciTaOHOM
WHBAPUAHTHOCTH B CAMBIX Pa3HOOOPA3HBIX SBICHUSIX PEaTbHOTO MHPA.

MacmtabHO-UHBApHAHTHBIE CHUCTEMBI OOBIYHO XapaKTEPU3YIOTCS HEIeIod —
¢bpakTanpHON pasMepHOCTHIO. IIoHSITHE Herenol pa3MEepHOCTH M HEKOTOpHIE OC-
HOBHBIE CBOMCTBA ()PAaKTATFHBIX 00BEKTOB M3yJaInCch MareMartukamu B XIX Beke:
I'. Kanropom, Ix. Ileano, [. I'mnpbeprom u B Hauame XX Beka: X. ¢poH Koxowm,
B. Ceprnuackum, I'. [xynmna u @. Xaycnophom. Crensl GppakTaabHON KOHIETIUU
MOTYT OBITh OOHAPYKEHBI YK€ B TPYAAX MO apu(METHKE — CPEIHHUX IeoMeTpHIe-
ckux K.®@. T'aycca u gaxe B rpasropax A. J[ropepa U HTaJbSHCKOM MoO3auKe
XIl Beka. MccnemoBanueM (ppakTalbHBIX CTPYKTYP 3aHUMAETCs (pakTaabHas Teo-
METPHSI — OAHO U3 MOJIOJBIX, HO OYCHb OBICTPO Pa3BUBAIOIIUXCS HAIPABICHUHN CO-
BPEMEHHOM MaTeMaTWUKd, (yHIaMEHTAIbHBIE M €CTECTBEHHO-HAYYHBIC AaCIEKTHI
KOTOPOTr0 BIIEPBbIC HALILIH OTpakeHUe B Tpynax Manaensopora (Mandelbrot, 1977,
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1982, 1987). B nacrosiee Bpems oubmorpadus pabot 1mo teopur GpakTaioB U €€
MIPUJIOKEHUH — OJTHA U3 CaMBIX BICUATIISIIONINX B MUPOBOM JuTeparype. Ynrarento
JIOCTYITHBI TPEBOCXOIHBIE MOHOTPa(UH, PYKOBOJICTBA U yUYCOHUKH, B TOM YUCIIE U
Ha PYCCKOM SI3BIKE, YTO CYIIECCTBEHHO OOJIETYaeT HAIly 3a/1ady HW3JI0KCHUS OCHOB
(bpakTanpHON reomeTprn. BoT Tonmpko HekoTopsie u3 HuXx: enep (1991), Iaiitren,
Puxtep (1993), Ilpenep (2001), C.B. boxokun, H.A. ITapmun (2001), 'azane
(2002), A.JI. Mopo3zoe (2002), Mannens6por (2002), I.M1. Uymun, E.B. Komocos
(2012), Falconer (1990), Harte (2001), Seuront (2010) u ap.

Haunem c BBemeHUS B MUp CKEHIIMHra. PYKOBOACTBYSCH MPUHIMIIOM OT TPO-
CTOTO K CJIOKHOMY, BHa4Yajle pacCCMOTPUM OCHOBHI (PpaKTaIbHONW TEOMETPHH, a 3a-
TEM MEepeiieM K pacCMOTPEHHIO (hPAKTANBHBIX TOBEPXHOCTEH, MyIbTU(DPAKTAIOB U
(pakTaIBEHBIX CTPYKTYP, BOSHUKAIOIINX MIPY T€OMETPHUECKHX (Pa30BBIX IIEpexoaax.

2.2. ®paKTaJbl U CKEHJIHHT

HecmoTtpst Ha mmpokoe pacrnpocTpaHeHHe, MOHATHE (pakTajia 0 CHX IOp He
MMeeT YeTKOTO M CTpororo ompezaeieHus. Tak, mo cioBam dexepa — oxHOro M3
HauboJIee SIPKUX aroJIOTeTOB (PpaKTATBHON reoMeTpul — MaHaens0pOT B YaCTHOM
Oecene fayl JOCTATOYHO OOLIee ONMpesieNeHne. «...(paKTaloM Ha3bIBaeTCs CTPYK-
Typa, COCTOAIIAs U3 YacTel, KOTOPbIE B KAKOM-TO CMBICIIE MOIO0OHBI LIETOMY» (LIUT.
mo: ®dexmep, 1991, c. 19). OmHako 3TO ONpeesieHue He aeT MOJIHOTO MpeCcTaBlie-
HHS 0 Pa3HOOOpa3uu 0OBEKTOB, KOTOPBIE OTHOCAT K (hpakTtanam. pyras nedpunu-
s IPHHAISKUT MaHaens0poTy, KOTOpoit OH onpenenui (Gpakran (OT JIATHHCKO-
ro fractus — npoGHbIit) cremyromuM 00pa3oM: «...(pakranoM Ha3bIBAETCS MHOXKE-
CTBO, pa3MepHOCTh Xaycnaopda — be3nkoBrda KoToporo crporo GoIbIIe €ro TOIo-
normdeckoit pasmeproctiy (MangensopoT, 2002, c. 31).

Dennke Xaycmopd Aobpam Camoiinona bezukoBud
(Felix Hausdorf, 1868-1942), (1891-1970), oTeuecTBeHHBbII
HEMELKNI MaTeMaTuK 1 OpUTAHCKHUN MaTeMaTHK
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OTO omperneneHne JOCTaATOYHO CTPOTO B MaTEMAaTHYECKOM IIIaHE, UYTO U SIBIISCT-
Cs €r0 CYIISCTBEHHBIM HEJOCTAaTKOM (Ha YTO yKasbIBaI caM MaHaens0por), mo-
CKOJIBKY OHO TpeOyeT OmnpejesieHHs elle M IOHATHH pa3MEpHOCTH (TOIOJIOrHYe-
CKOH M xaycZop¢oBoOIi), K TOMY e OHO MCKIIFOYaeT MHOTHE KJIacChl ()paKTaIbHBIX
00BEKTOB, BCTPEYAIOIINECS B PA3INYHBIX 00IaCTAX €CTECTBO3HAHUS.

®onkonep (Falconer, 1985), roBopst 06 onpeneneHun (pakrana, COBEPIICHHO
CIPaBEJIMBO CETYET, YTO B MaTeMaTUKe JaTh 3TO ONPEICNICHUE CTOJb )K€ CI0XKHO,
KaKk ¥ CPOpPMYIHPOBaTH ACHUHUINIO KU3HB» B OMoorud. MOXXHO JIMIIb Tepe-
YHCIIUTh HEKOTOPBIE CBOWMCTBA, KOTOPHIMHU (HE O0s3aTENBHO BCEMH) MOTYT 00ia-
JaTh 3TH 00bekThl. OOBIYHO, €CJIM TOBOPAT, YTO MHOXKECTBO F sBnsieTcs dpakra-
JIOM, TO UMEIOT B BHJY CIeAyIolIee:

1) F uMeeT TOHKYIO CTPYKTYPY, T.€. A€TaJId MPOU3BOIBHO MAJIBIX MACIITa0OB.

2) F sBisieTcsl CIUIIKOM HEPeryJsipHBIM JUIS TOTO, YTOOBI OMHCHIBATHCS TPaIH-
LIMOHHOM reoMeTpuell Kak JIOKaJIbHO, TaK U IJI00aibHO.

3) F obagaer HEKOTOPHIM CaMOMOA00HEM, BOZMOKHO TPHUOIM3UTEILHBIM HITH
CTaTUCTUICCKUM.

4) OObIYHO Kak-THOO0 OmpeseneHHas «ppakTalbHas pasMepHOCTb» F Oosbiie,
9YeM ero TOMOJIOTUIeCKasi pa3MEPHOCTb.

5) Bo MHOTMX MHTEPECHBIX CITydasix MHOKECTBO F ompezensercs oueHp IpocTo,
BO3MOYKHO PEKYpPCHUBHO.

YeTBepToe M3 3TUX CBOMCTB COOTBETCTBYET IEPBOHAYAILHOMY ONpEAEICHUIO,
nanHomy Maunnens6porom (Mandelbtot, 1982), npudem mon dpakranbHO# pazmep-
HOCTBIO B 3TOM OIIpEJIeJIeHIHN Mopa3yMeBanach pa3MepHocTh Xaycnopda — besu-
KOBHYA.

I'maBHOM KONMMYECTBEHHON XapaKTEPUCTUKOH (ppakTanbHOro 0ObEKTa SIBISETCS
ero pasmepHocth (3embaoBuy, CokosioB, 1985). Haubonee npocto mousTHE pas-
MEPHOCTH MOKHO BBECTH KaK KOJUYECTBO IMEPEMEHHBIX (MM U3MEPEHUI ), HE00X 0-
JAUMBIX JUJIA TMMOJIHOT'O OMUCAaHUA IMOJIOKEHUA TOYKH B MPOCTPAHCTBE. TaK, JJI1 OITU-
CaHMs TOJOKEHHUSI TOYKH Ha IUIOCKOCTH HEOOXOAMMO yKa3aTh ABE KOOPIWHATHI,
MOATOMY IIOCKOCTB, TaK K€ KaK W Jto0as Apyras Tiamkas IMOBEpXHOCTb, UMEET
Pa3MEepHOCTb, PaBHYIO 2, TO €CTh JAByMepHa. OnucaTh MOJOKEHHE TOUKH Ha TUHUH
MOJKHO C ITOMOIIBIO OAHOW KOOPAUHATHI, IIO3TOMY JHHHUS OJHOMEPHA, €€ pa3Mep-
HOCTh paBHa 1. AHAJIOTMYHO, Pa3MEPHOCTh TOYKH PaBHA HYIIO; MPOCTPAHCTBO, B
KOTOPOM MbI BCE KMBEM, TPEXMEPHO. BBCHCHHOC TaKUM HHTYUTHBHBIM O6p330M
MIOHSATHE Pa3MEPHOCTH COOTBETCTBYET TOMY, YTO B MaTEMaTHKE HA3bIBAETCS TOIO-
JIOTUYECKOI pa3MepHOCThI0. DTa pa3MEPHOCTh BCEra SBIISETCS LEIIbIM YHCIIOM.

IMpu xapakrepuctuke (pakrana HEHTPAIbHBIM ITOHATHEM OKa3bIBaeTCsl CaMOIIO-
nmobue. MOXXHO CKa3ath, 9TO (PpaKTaTbHBIH O0BEKT CTATUCTUICCKU SIHHOOOPA3CH B
IIMPOKOM JIMana3oHe MacimrTaboB. B maecanbHOM ciydae (MaTeMaTHYecKHil (pax-
TaJI) TAKOE CaMOTOI00Ne IIPHBOANUT K TOMY, YTO (DPAKTAIBHBIA O0BEKT OKa3bIBACT-
Csl HHBapUAHTHBIM OTHOCHTEIIFHO MAacCIITAaOHBIX M3MEHEHUI MPOCTpaHCTBa (pacTs-
JKEHUH U CIKATHR ).

Temnepp, mepexoas K 00CYKICHUIO (PpaKTaIbHOW pa3MEpPHOCTH, HAIIOMHUM, YTO
¢du3uIecKoe comepKaHue caMoro MOHATHS Pa3MEPHOCTH T€OMETPHUIECKOTO OOBEK-
Ta, B TOM 4YHCJIe U (PPAKTATBHOTO, ONPEACIIeTCS N3MEHEHHEM MAacChl 00BbeKTa (MIIn
YHCIIa COCTABNSIOMUX ero snemeHToB) M(L) ¢ poctom ero nuHelHbIX pasmepoB L
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(Mandelbrot, 1977, 1982). Eciu paccMOoTprM Majyio 4acTh 00BEKTa C pa3Mepamu
AL (A < 1), To mus Maccel pparMeHTa MmoayIuM:

ML) =2 - M (L). (2.3)
Pemenne (pyHKIMOHATBHOTO YpaBHeHHs (2.3) UMeeT MpOCTOi BU:
M (L) =const- L%, (2.4)

Tak, Macca JJIMHHOTO MPOBOAA MEHSETCS JIMHEHHO ¢ A, T. €. d = 1. /Iy ToHKO#
TUIACTUHBI MBI Haiizem, uro d = 2, a ayst 6pycka d = 3.

Takoe «(puzngeckoe» ONMpeneNeHNE Pa3MEPHOCTH €CTECTBEHHO COOTHOCHTCS C
WHTYWUTUBHO MOHSATHON BO3MOXXHOCTBIO pa3zelicHuss OObeKTa Ha JacTH. JeHcTBu-
TEJIEHO, B COOTBETCTBHHU C 3TUM KIIACCHYECKUM IOJIXOJIOM, OOBEKT UMEeT N U3Me-
PEHHI, €CTIN €T0 MOKHO Pa30OWTh HA YaCTH TUIEPIUIOCKOCTSIMH, KOTOPHIE CaMH SIB-
msroTest (N-1)-mepHbIMH 00BbekTaMu. Tak IMojydaeM pEeKyppEeHTHOE OIpeIeiiCHHe
pa3sMEpHOCTH, KOTOPOE MPEAINOJIaraeT, YTo OOBbEMBI — YaCTH MPOCTPAHCTBA, IO-
BEPXHOCTH — T'PaHUIBI 0OBEMOB, JIWHIH — TPAHUIBI IIOBEPXHOCTEH, a TOUYKH — Tpa-
HULBI JIMHUH.

Bynem cuntath 0OOBEKT, KOTOPBIA MOXKHO BOCIIPOU3BECTH ITyTEM YBEIHMUYCHUS Ka-
KOH-TMOO ero 4acTH, caMoIoJOOHBIM WITH WHBAPHAHTHBIM TIPH NPeoOpa30BaHUM TI0-
nobwus, T. e. ¢ppakranoM. Bo3ppamasich K QyHKIIMOHATBHOMY YpaBHEHHIO (2.3), MOX-
HO yTBEPIKIATh, UYTO (PPAKTATBHBIM, MM CAMOIIOIO0HBIM 00BEKTaM OTBEYAIOT pPellie-

1
Hust (2.4) ¢ neuensiv d =d; . Takum o6pasom, miotHocTs p(L) dpakranbHbIx
CTPYKTYpP YMEHBIIAETCS 110 CTETICHHOMY 3aKOHY C POCTOM HX JINHEHHBIX pa3MepoB L:

M(AL) _ M(L) _
p(L) = 557 = At = =l p(l). (2.5)

IMocnemHee COOTHOIICHHE AT HAM UHTYUTHBHO MOHITHOE OmpesesieHune Gppak-
TAJIBHOTO 00BEKTa: (PPAKTAJIOM SIBISICTCS CTPYKTYpa C JbIPKAMH HA BCEX MACIITa-
0ax. Uem Ooubliie IMHEHHBIC pa3Mepbl (pakTaia, TeM OOJNBIIUX Pa3MEpPOB JBIPKH
MbI B HeM MoxeM Haiiti. OTcroJa U ClieflyeT HaJieHue MIIOTHOCTH (pakTana ¢ po-
CTOM €TI0 JIMHCHHBIX MaCLHTa6OB.

2.3. Perynsipuble (ppakTasbl

Utak, k (pakTamaM OTHOCAT T€OMETPHUYECKHE OOBEKTHI, IMEIOIINE CHIBHO H3-
pe3anHyto (opMy M JEMOHCTPUPYIOIINE HEKOTOPYIO MOBTOPSIEMOCTb B IITUPOKOM
Jmana3oHe MacitaboB. Eciiu MOBTOPSEMOCTh MOJIHAS — TOBOPAT O PETYJISAPHBIX
¢dpakramax. PaccMoTpuM CBOHCTBA (hpaKTAIOB Ha HECKOJBKHUX IMPOCTHIX IPpUMeEpax.
HayneM ¢ KaHTOPOBCKOTO MHOXKECTBA. DTOT 3HAMEHUTHIA (h)paKTald CTPOUTCS Clie-
JIYIOIUM 00pa3oM: OTPE30K eAMHUYHOHN JTHUHBI (Ha3bIBAEMBIH 3aTPaBKOK) ACTUTCS
Ha Tpu paBHble yactu JamunHou | = 1/3, cpemnsist u3 KOTOpBIX BhiOpackiBaetcs. Ha

1
B cirygasix, KoTia pedb HWIET O HEMEbIX (PPaKTAIbHBIX Pa3MEPHOCTAX, K 0003HAUCHUIO
nobGasnsiercs uuaekc f.
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CIIEYIOIIEM IIare Mporeaypa MOBTOPSIETCS M KaKAOTO M3 OCTABIIMXCS OTPE3KOB
U T. 1. Pe3ynbrar nepBeIX HECKOJIBKUX UTEPAIIH MpeacTaBieH Ha puc. 2.1.

1

i 1 N=1
1/3 1/3
— 15 — 3 N=2
1/9 1/9 1/9 1/9
IL IL| L 1L| N=4
'
o0

Puc. 2.1. 'enepanyist KAHTOPOBCKOTO MHOXKECTBA

T'eopr KanTop (Georg Ferdinand Ludwig Philipp Cantor, 1845-1918),
HCMGHKI/Iﬁ MaTEeMaTHuK

HerpynHo yOemuTbcss B TOM, UTO COBOKYIHAsI JJIMHA BHEIOPOIICHHBIX MpPHU TI0-
CTPOEHHH KaHTOPOBCKOTO MHOXECTBAa OTPE3KOB paBHA eauHwMIle. [leficTBUTENBHO,
CyMMapHbI€ JIJIMHBI OTPE3KOB, BHIOPOIICHHBIX HA OUEPEHOM Ilare UTepaluoOHHON
MPOIIEAYpPhl, 00pa3yloT OCCKOHEUHYIO yOBIBAIOIIYI0O T€OMETPHUICCKYIO ITOCIESI0BA-

TCJIIbHOCTb
4.i_g.g_ 2 2&
' 27 39 (3) 3 7

9
., 1 &(2
CymMmMa KOTOpOU —- Z 5 paBHa CAWHUILIC. 910 O3HA4a€T, 4YTO IIOJYYCHHOC
n=0

3

(bpaKTaJ'H)HOB MHOXECTBO — KAHTOPOBCKOC MHOKECTBO — HE UMECT JAJIMHBI.

1,1
3

S oWN
Wl
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PaccmoTpum mpaBylo (MiiH, €CIM XOTHTE, JICBYIO) TPETh HAIIETO €AUHH Y-
HOTO OTpe3Ka, IMOIBEPKEHHOTO HTEPANMOHHOW TEeHEepaluyd KaHTOPOBCKOTO
MHOXeCTBa. JTa TPEThs YacTh SBISAETCS YMEHBIICHHOH (B Tpu pasa IO JH-
HEWHBIM pa3MepaM) KOMHEeH HaIlero KaHTOPOBCKOTO MHOXECTBA M COACPIKUT
IIPH 3TOM IOJIOBHHY €r0 MacChl (HAIIOMHHM, YTO TPEThs 4acTh, HAXOAIIasACA
B cepeuHe eAMHUYHOTO OTpe3Ka, MOIPOCTy BHIOpOIIEHA U3 HEro IpH reHe-
pamu KaHTOPOBCKOTO MHOXeCTBa). Temneppb Bce, 4TO OBIIIO CPOPMYITUPOBAHO
Ha CJOBax, 3amuuieM B Bujae ¢Gopmyin. st 3Toro Bocmoias3yeMcs QyHKIHO-
HaJbHBIM ypaBHeHHeM (2.3) mpu A =1/3 u L = 1:

In2

R " M. (2.6)

3 2 3

CpaBnuBas (2.6) ¢ (2.3), HEMeUIEHHO MoJydaeM, 4To (pakTajabHas pa3mep-

In2
HOCTh KaHTOPOBCKOTO MHOXeCTBa paBHa O ~1n3 ~0.6309. Ilony4ueHHas BeyH-
n

9YMHA Pa3MEPHOCTH MEHBIIE SIUHUIIBI, YTO U MOATBEPIKAACT (PaKT OTCYTCTBHS [ITH-
HBl Y KaHTOPOBCKOTO MHOXecTBa. TakuMm o0pazom, XOTsl (hpakTanbHas pa3Mep-
HOCTh KaHTOPOBCKOTO MH