TePPHTOPHAJBLHOTO COYETAHHS OTJAENbHBIX MPEANPHATHH MO MpOH3-
BOJCTBY CE€JbCKOXO3SHCTBEHHBIX YA00peHHH, MeX/y NPOH3BOACTBA-
MH H TIOTPeOHTEISIMH FOTOBOH NPOAYKLHH.
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B. C. THKYHOB

UMUTALLUS NPOCTPAHCTBEHHOIO PA3BUTHUSA
ABJIEHUM HA NPUMEPE TPABUTALLMUOHHOW MOJEJH
PACNPOCTPAHEHUSA 3NMUIAEMHUHA
U UX KAPTOTPA®UPOBAHHUE

Wccnenopanne pacnpoCTpaHeHHsl SMNHAEMHH IO TeppuUTOpPHE
JIOJKHO OBITh AOCTATOYHO MHOTOACIEKTHHIM, YTO CBSI3aHO CO MHO-.
rEMH (DakTOpaMH, BJHSIOIIMMH HA HAaNpaBJeHHS H CKOPOCTH HX
pasputus. OfHAaKO HeOGXOAMMOCTb ydyera STHX (haKTOpoB 3HAUH:
TeJbHO OCJOXKHSIET HMHTALMIO Npollecca, H B HEKOTOPHIX CJydasx
BTOPOCTENEHHbIE, COMNOJUHHEHHbE MNPHUYHHBL JlAaXKe 3aTyLIEBbIBAIOT
OCHOBHYIO KapTHHY pAaclpocTpaHeHHsl siBjeHHd. B cBs3H C STHM
HaMH Oblia NOCTaBJeHa 3ajfaua, abCTparupyschb OT AeTalseH, CMO:
Jle/IHpPOBATh NPOLecC PACIpPOCTPAHEHHs SMHAEMHH HA OCHOBE CAMEX
06X, JErkKo JOCTYIHBIX CTATHCTHUECKHX JAHHBIX — YHCJCHHOCTH
JKATeJel ToCeJeHHH W XapakTepa HX pa3MellleHHsl 10 TeppHTOPHI,
IS 4ero MOXKHO HCIOJb30BATh LEJbHl DA MOJAeNeH Kak JeTepMil:
HHCTCKHX, TAK M CTOXaCTHUeCKHX. Cpel CTOXAaCTHUeCKHX Mojernei:
NPOCTPAHCTBEHHOTO DA3BHTHA SBJEHHH BaXXHOE MECTO 3aHHMACT
meros. Monrte-Kapiio, uMeloluii J0CTaTOYHO IMPOCTYIO CTPYKTYPY
BLIYHCJAUTEJbHOTO anroputMa [1, 4], HO TeM He MeHee MO3BOJIIOS
muii moayuath o6bekrupHble pesysbrarthl. Ilo-sunumomy, Bce 910
06YCJ0BHIIO OUeHb UIMPOKOE €ro HCNOJMb30BaHHe JJIsi PelIeHHs pas:
JIUUHBIX 3a/iay TIPOCTPAHCTBEHHOTO PAa3BHTHS spnennit [2, 13, 15
17, 18 u ap.], B TOM uHC/]e W PAacnpoCTpaAHEHHs sougemuit [7, 8]

Jlns Takux ke lejeil Bce ualle HCNOJb3YIOT MOJIEIH, OCHOBAH:
mble Ha uensix Mapkosa [6, 16]. Murepecen OmBIT TP HJIOKEHHA




§0PH HIP K pelIeHHio Mpo6JieM NPOTHO3HPOBAHHUS TMPOCTPAHCTBEH-
010 pasMelLleH sl sIBJE€HHH, TeCHO CBA3aHHEIX 1O CEBOEMY MOJXO.LY
paccMaTpHBaeMelM Bonpocom [21, 24]. IlocTaTouHo moJHbE 06-
Wpbl 0 TaHHBIM BONpPOCAM MOXKHO HaHTH B paborax [5, 6, 12, 19].

Onnako HauboJjiee 4acTo BCTPEUAIOTCS MOJEJH, OCHOBAHHBIE Ha
fIePMHHHCTCKHX HayaJax. JTO, B YaCTHOCTH, 3KCMEPHMEHTH IO
§0IeTHPOBAHHIO «BOJIH» 3acesienusi [9], pasButusi snupemuii [20]
i ;p. JlocTaTouHo mojpoOHBIH 0630p Mojesell MpHBeleH B padore
[i]. MrOrHe HccefoBaHHSI NMOCBSILUEHBI T€M HJIH HHBIM acleKTaM
[piMeHEHHS] TPABHTAJJHOHHBIX MoJesed HJIH HX MoAu(HKaLHH

jauHi HacesieHHsi (TPY30ONOTOKOB, TeJe(OHHLIX MeperoBopoB H
. 1.), KOTHYECTBOM JKHTeJell NocelleHHH H HX B3aHMHOH ylajieHs
H0CTBIO, T. €.
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e /;; — o6beM TIOTOKOB MeXJay NMyHKTaMu i u j; P; u P; — uuc-
IeHHOCTb KHTened; D;; — paccTosiHHe MeXIy NyHKTaMHu.

Kak npaBuso, 3ajaga CBOJAHTCS K OTHICKAHHIO KO3 (OHIHEHTOB
k1 MOKasaTesell CTeNeHH @ H, TAKHUM 00pasoM, K YCTAHOBJEHHIO
LMIHPHYECKHX ypaBHeHHH. B GosbplIMHCTBE 3KcNepHMEHTAJlbHBIX
paboT BesIMYIHA CTENEHH a BapbHPYeT B mpenenax ot 1 mo 3 B 3a-
[BICHMOCTH OT TEDPPHTOPHH H Xxapakrepa notokoB [3]. Koadopuuuent
k JHIIb yCTaHABJHBAeT HaJJeXKallylo pa3MepHOCTb Yy BeJIHUYH-
HbI ],‘j.

Oxznako ecin 06beM NOTOKOB MeXKAYy MYHKTAMH He H3BECTeH,
10 yalle BCEro JJs €ro BBIYHCJAEHHS TNOJb3YIOTCS 3aKOHOM BCe-
wipHoro tsAroteHusi Hplotrona, 3auMcTBOBaHHBIM U3 (usuku. Dop-
My1a HploTOHa BhIpakaeT B3aHMOJEHCTBHE JBYX TEM 4Yepe3 IIpo-
j3BeleHHe MX Macc, JeJeHHOe Ha KBa/JpaT pacCTOSHHA MeXAy
LinvMH. Ha ocHOBaHMM TNpeAnoJIOXXKeHHOH aHaJOTWH CHJYy AeMorpa-
(pUUeCKOro B3aHUMOJEHCTBHSI ABYX HAacCeJEHHBIX IYHKTOB MOXKHO
0MHCaTh AHAJOTHYHBIM 06pa3oM:

(2)

Hcenosb3oBanue NPSIMBIX YMO3aKJ/JIIOYHTENbHBIX AHAJOTHH MEXIy
DH3HUECKHMMH M COLHAJbHBIMH IpoleccaMu TpebyeT OueHb TINA-
TeJIbHBIX 3KCMEPHMEHTAJbHBIX MPOBEPOK HJH TPHMEHEHHS MOJyueH-
HBIX Pe3yJbTATOB [JSI CAMBIX OOIIHX BHIBOAOB.

Hamu 6blia nocraBjieHa 3ajadya CMOJEJNHPOBATh Pa3BHTHE 3IIH-
JEMHH 110 TEPPHTOPHH, OCHOBBLIBAsSICb HA TPAaBHTALLHOHHOH MOJEJH
win ee Moaucdukanusx. Beibop maHHOH Mojenn 00YyCJIOBJIHBAETCS
ee IIHPOKOH 3KCIepHMEHTaJbHOH NMPOBEPKOH, BBINOJHEHHONH MHOTH-
MH YU4eHbIMH, H NMPOCTOTOH BBIYHCJAHTENbHOH npoueaypsl. IIpu reo-
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rpaguyeckoM 060CHOBAHHK BO3MOK
CAenaHo cieayioUiee 0m

Ta6auma 1
CratncTuueckne namumbe O YHCJNEHHOCTH HaceJeHHg
NyHKTOB

Koopauuate:, km
Yucaennocrs p -

HHTeaeHn

[Mynkr TOB,
!Tl;xycﬂ.xqgn. ) X y
1 056,300 05,0 02,0
2 020,700 09,0 01,0
3 021,600 08,7 02,1
4 080,400 09,3 02,6
153 120,010 08,5 03,7
6 012,200 10,9 03,1

BbI3BaHHBIE NpEeBEHTUBHBIMHU IpHBHBKaMH, KapaHTHHHBIMHU Mepo-
NPpHATHAMH H T. .

Onnako HauboJee 3aMaH4YHBO CMOJEJNIHDOBATh TakKHe MHOrOnpH-

T0KasaTesb cTeneHH GyaeT HaXOAHTbCS B npexenax or 1 go 3,
OXBaTHBAJICS KaK Obl BeChb DHN pasHYHBIX BHIOB MHI'DAIlHi, HC-
C/Ie1OBaHHBIX sMIHpHYecKH [3].

OKCIepHMEHT ocyIiecTBIsICH Ha NIpUMepe pacnpocTpaHeHus
SIHAEMHH MeXKAy ropogamu BennkoGpuranuu ¢ unciom KHTesel
Gosee 100 Teic. 3xech OTCYTCTBOBAJIH THIHYHBEIE HCTOYHHKH MOMEX,
BhI3bIBaloOLlHe, MO MHeHHI0 IO. B. Mengsenkosa [3], pacxoxpenus
daxToB ¢ popmyoii (1). 310 — orcyrerBHe cHTBHBIX MIOTOKOB He
MECTHOrO XapaKTepa H TO, YTO MaJOJIOHbLC MOCeJIeHHsT ISt pac-
1€TOB He HCTOb30BaNHCh. CTaTHCTHYCCKHE MaTepHaJ/l B3AT H3 O(H-
IHATBHEIX MaTepHA/OB NEepenHcH HaceleHHs B 1971 v [10; 113

Mertonuky pacyera srammocrn PaclpoCTpaHeHHs SMHAEMHUH, Pa3-
paGoTannyio HamH ¢ yuerom BO3MOXKHOCTH ee KapTorpadhupoBaHus,
YA0GHO NpOHIIIOCTPHPOBATH Ha YCIOBHOM npumepe. lonyctum, uto
MEI HME€eM LIecTh HaCeJEHHBIX MYHKTOB, BCe HEOOXONUMBIe JaHHBIE
O KOTOPBHIX CBeleHBl B TaGua. 1. Ipaduueckoe nzoGpakenue pasme-
IeHHs MyHKTOB MOKA3aHO Ha piic. 1.
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[Ipex e Bcero, uenmonnays dbopmyny (2), paccuntsiBaem MaTpH-
ly, XapaKkTepH3yIOllyl0 OO0BEeMBl MHTpaluii MeXKIy NyHKTAMH
(raba. 2). ITocaie sToro szamaem HOMEp NyHKTa, H3 KOTOPOro Ha-
WHHACT PACIPOCTPAHATbCS SMUAEMHS, Hanpumep 5. Jlasee u3 msaTo-

A0 cronbua MaTpHIbl BHIOHDAEM MAaKCHMaJbHOE YHCJIO (5215,57),

(BIACTENBCTBYIOLICE O HauGoJblueM o6GbeMe MHTPaLHi MeXIy co-
OTBETCTBYIOIIMMH IyHKTAMH, a CJI€XOBATEJNbHO, H O MAaKCHMAJbHON
BEPOATHOCTH IEpPEHECeHHs SMHAEMHH M3 NyHKTa 5 B nyHKT 4. Te-
Iepb y2Ke€ H NMyHKT 9, H MyHKT 4 MOTYT CJOY>KHTb O4aramu pacipo-
(TpaHeHHsT snuAeMHH. [ToaTo-
My MaKCHMaJIbHOE YHCJIO BBI-
0ipaeM H3 ABYX CTOJGLOB —
410 H 5-r0, ecrecTBeHHO, He
IPHHHMAasT BO BHHMaHHE yXKe

Puc. 1. Venosumit npumep
3TAMHOCTH  pacmpOCTpaHeHHst
SMHIEMHH.

peanu3oBaHHOe uHca0 5215,57. B s10M cllydae MaKCHMaJbHOe YH-
t10 (2846,95) mokaawBaer, uto SMHAEMHSI pACHPOCTPAHHTCH H3
IyHKTa 4 B TyHKT 3. PaccmarpuBas 3, 4 u 5-i CTOJNIOLBI, HaXo-
AiM crenyiomee yucao: 997,01 (3—5). Onnako B 3TOM caydae
STHICMHST HE PACNpOCTPaHSeTCH, TaK KaK OHa yXe uMmeercsi B 060ux

IyHKTax. HOQTOMY JaHHO€ YHCJIO U3 aHaJH3a HCKJ/IIOUAeTCs U B 3THX

Ke Tpex croabIax OTHLICKHBaeTcs cleayiollee MakCHMAaJbHOE YHC-
a0: 628,03. Cienosaresnbho, Ha TPETbEM 3Talle 3MHAEMHSI Paclpo-

Ta6auma 2
O6bembl  mMurpaunii
IlyHkT
Tlynkt
1 2 3 4 5 6
1 68,55 88,76 240,13 446,27 19,07
2 68,55 343,94 628,03 329,47 31,49
3 88,76 343,94 2846,95 997,01 45,12
4 240,13 628,03 | 2846,95 5215,57 349,07
) 446,27 329,47 997,01 | 5215,57 239,24
6 19,07 31,49 45,12 349,07 239,24

CTPAHHTCS M3 NyHKTa 4 B MyHKT 2. Caenywomuit sran pacmpocTtpa-
HEHHS — MeXIy NyHKTaMH 5 u 1 (446,27). Hakonen, korga smu-
AEMHS €lle He pacIpOCTPaHUIACh JHIIb A0 6-ro NYHKTa, aHAJH3
IiTH MEPBLHIX CTOIGUOB NOKA3bIBAET, YTO BEpOSTHEE BCErO OHA
IpuIeT ciona u3 myHkra 4 (349,07). Srammocts pacmpocTpaHeHust
SMHIACMHH MOXKHO TNOKa3aTh rpaduueckn (pHc. 1). Iludps Han
(TpeJKaMHu 0603HAYalOT HOMepa 3TamnoB pacnpocTpaHeHHusl 3MHje-
MHH.
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' Anasornynbim 006pa3oM cMoaenHpoBano pPacnpocTpaHeHHe smu-
Aemun ot Jlongona ko Bcewm OCTaJIbHBIM 57 ropojam BennkoGpu-
TaHHH C Y9HCIOM KHTedell Gomee 100 ThiC. Pesynbrupyiomas KaprTa
IpeAcTaBaeHa Ha puc. 2. dtamHocTs pacmpoctpanenus smumemun
pasiHyaercs mno ToamuHe CTPEJIOK, 4YTO MO3BOJSET BOCCO3NATH

TOPONa, HO NpeXjie BCero Ha AOCTATOYHO YAaJleHHble KPYNHBIE To-
Pola ctpanbl (Bupmunrem, Bpucrous, Hlepduan, Manyecrep
H 1p.). To ectb smugemus Gyner cuagasa PAacIpOCTPaHATLCS MexK-
Ay KDYNHEHIIHMH TOPONAMH H JIHIIb 3aTem Kak Obl BeepooGpasHo
OT KPYNHBIX FOPOJOB K 6OJIee MeJKHM. Iostomy nporuBosnumemu-
UECKHEe TNperpaibl CJIeAyeT yCTAHABIHBATE NpeXJe BCEro Mexay
KpynHedlnMu (a He O/IHIKaHITHMH ) IIyHKTaMH, TaK KaK B IPOTHB-
HOM ciryuae KouM4ecTBO roponos (u obmee ymcio JKHTEJeR), 3a-
XBaYCHHBIX BOJIHOH SNMHAEMHH, 332 OQHH H Te Ke OTPE3KH BpEMEHH
B OOLIEM yBENHYHBAET BO3MOMKHOCTE nopaxkeHdsi O0/blLIMX Mace
HaceJeHHs! CTpaHHI.

HnurtepecHo, uto ochoBHBe ocH PacnpoCTpaHeHHS SNHAEMH
COBNANAIOT H C IJIaBHEHIIHMHU NyTSMH coobluennsi Bpuranup —
TJIABHBIMH aBTOTpaccaMu (MoToBesiMH) H KeJIe3HOJIOPOXKHBIMH Ma-
THCTpansiMu. Kpome Toro, moxuo 3amerurs OIIpe/le/IEHHOE COBIa-
ACHHE KapTHHBI DacnpoCTPaHEHHS SHHAEMUH TPaHCIIOPTHOH 10-
CTYIIHOCTbIO roponos. Hampumep, urto6mp 106paThcsi W3 TropojoB
lOxHoro Vaanca s JluBepnyap uiu MaHuecTep, no BpeMeHH BbI-
TOMHO BEIOMPATh He KpaTyaluIui nyTb uepe3 Llenrpanbubii Yausc,
a uepes Jlongon, yro GOJIbLIMHCTBO JKHTesMell u IenawrT. AHaJjo-
TATHO pacrnpocTpaHeHHe SMHUAEMHH H3 roponoB OxHoro Yaabca B
padonsl Jlankawmpa Yacr-Paiiaunra npousomno 6sr yepes Jlon-
AOH (pHc. 2).

Eciu ke mokasarens cremenn Y Beanunnet D B hopmyne (1)
Oyaer paBuaTbes 1, To AOMHHHDYIOIlee AeMOrpadHuecKoe BIHSHHE

Ha pesyJbTHPYIOILYI0 BeJHUYHHY a0CTaTOYHO CHJIBHO, Jydlle mpo-
FIBJISIOTCS  leMorpaHyeckre 0Co6eHHOCTH PETHOHAJNBHOrO Xapak-
Tepa. Jlas manHOro Bapuanta XapakKTepHa TaKasi I0CJe10BaTelb-
HOCTb DA3BHTHS SNHAEMHH MEXAy KDPYHHBIMH ropoaamu: Jlongon—
BHpMHHI‘eM—MaH‘JECTep——]_Hqu(jJH.ﬂH,—JIHAC—BpaT(pOpll ¢ mocie-
AYIOILM  DACIPOCTPAHEHHEM SMHIEMHH OT HHX K Gojee MeJIKHM
ropoxam.

Takum o6Gpasom, ncnonbzosanue HCKJIIOUHTENbHO MNPOCTOH Me-
TO/IMKH TIO3BOJISIET MOJYYHTh MHTEpeCHbie peayabratel. Kpome Toro,
dHAJIOTHYHYI0 METOAHKY MOXKHO TPHMEHSITh H ISt HMHTALHH TPO-
CTPAHCTBEHHOTO PACHPOCTPAHEHHS! ADYIHX sIBJEHHI, HanpHMep 3a-
CCJIEHHsI HEOOIKHTBIX TEPPHUTOPHH, aHANH3A JAOCTYIIHOCTH PErHOHOB
u T. 1. Ho Tem ne Mmenee k BBIIIOTHEHHOMY 3KCNIEPHMEHTY CJejyer
OTHOCHTBCSl HAa JaHHOM 3Tamne paboT Kak K METOJIHYECKOMY IpUMe-
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STAMHOCTb
PACITPOCTPAHEHHS
SIMHAEMHH

EEERRER 110 stan
11-20 atan

21-30 aran

31-40 atan
41-50 37an

51-57 3ran

Ay6avne®

0 q
)

o
Bupmunren

Puc. 2. Pacnpocrpanenne smujiemun n3 JIOHZOHAa MeXAy ropogamu Benmuko6pu-
TAHHH.

py, HJLTIOCTPHPYIOLIEMY paccMaTpHBaeMblii Bompoc. Jlumpb Hazgde-
Kalasi SKCIepHMEHTa/NbHasi MPOBEPKA H YCTAHOBJIEHHE 3MIIHpHYE-
CKHX 3aBHCHMOCTe# B ¢opmysie (1) mo3BosuT ¢ GOJBIIOH HaLeX-
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HOCTBIO NPDOM3BOAHTL IPOTHO3Bl PA3BHTHSI TeX HJH HHBIX SIBJICHH
10 TEPPHTOPHH.
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