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YCIHHEXMN PUZNYECKHNX HAVYK

AKTYAJIBHBIE ITPOBJIEMBI

deHoMeHOoI0rnYecKas TeoOpusi poCTa HACCJICHUS 3emuin

C.I1. Kanuna

U3 6cex ea00aabHblX nPodAeM POCI HAPOOOHACCACHUL MUPA NPeOCMABALemcs 2AagHoil. [Jantble demozpaguu 6
KOAUYEeCMBEHHOU (hopme ONUCLIBAOM IMOM NPOYecc 6 NPOULAOM U HACMOAWeEeM, U NOIMOMY NPeOCA8AACCA
CYWecmseHHbiM KaK NOHAMb U ONUCANb 3AKOHOMEPHOCHIU 91020 PA3BUIMUA, MAK U NPOOOANCUNTD €20 8 NPedsuUdU-
Mmoe 6yoywee. B npeonoaoxnceruu agmomooeabHOCm MOICHO ONUCANTb PA3BUINUE YeA08eHec8d HA NPOMANCEHUU
RPAKMUYecKU 6Ceil 0AUMeAbHOCIMU HAulell UCIMOopUU, N0Aa2as Ha OCHOGHOM 3MaAne cKOpoCcHb pOCMA HapOOOHACe-
AeHUA NPONOPYUOHAABHOT Keaopamy uucaa aodeti. Kax 6oavwioil napamemp meopuu noayuen pazmep sgghekmus-
noit nonyaayuu ~ 10°, a macwmabom épemenu u MuKpOCKORULECKUM NAPAMEMPOM (BeHoMeHo 02U Caid
NPOOOAANCUMEABHOCTINL HCUSHU UeA06eKd. 1 1a8HOTI 0COOEHHOCIBIO COBPEMEHH020 Nepuodd cmaia demoezpague-
CKAA Pegoaryus — nepexoo om pocma K CMaduAu3ayu HaceaeHus 3emau 8 0003pumom 6y0ywem Ha pacuenHom
yposue ~ 14 mapo. Paszeumue KoauuecmeeHHOI HeAUHETHOU Meopuu pocma HaceeHus 3emau npeocmasisen
uHmepec 044 0emozpaguu u AHMPONOAO2UL, UCIIOPUL U COYUOAO2UU, 045 NONY AAYUOHHOT 2eHEMUKU U NPOO.AeMbl
APOUCXO0MHCOCHUA U IBOAOYUU UeA0BEKd, 4 MAKICE Oaem 0CHOBAHUA COeAdNb HeKOMOPble KAUecmEeHHbIE 6big00bL O
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1. BBexenne

ITpobiema pocra HaceneHus: 3eMJIM MPEACTABIISIETCS BaX-
HeWIel u3 BceX TJIo0albHBIX mpobsieM. Bmecte ¢ Tem ee
UCCIIeJOBAHUE, HECOMHEHHO, U CJIOXHEHIas u3 3a/1a4, eclid
HE HAWTHU MyTH K €€ PEIICHUI0 UCXOAs M3 OOIIUX CBOUCTB
CUCTEM, KOTOPBbIE MOTYT TPUBECTH K YMEHBIICHUIO YHCJIA
MEPEMEHHBIX W YIPOIIEHHIO paccMoTpeHus. CoOCTBEHHO
pOCT HapoJOHACEJICHHS OOBIYHO PACCMATPUBAIOT METO-
amMu aemMorpaduu, pa3BUTBIMU JIJIsl ONUCAHUS HACEJICHUS
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Cmamvsa nocmynuaa 26 mas 1995 2., nocae oonoanenuii 27 uroas 1995 .

OTJIeJIbHBIX CTpaH win peruoHoB [1]. Ho B aTux cratucruye-
CKHMX CBEJCHHSX 3aKJIFOYEH KJII0Y K MOHUMAHUIO KOJIHYe-
CTBEHHBIX 3aKOHOB, B IPUHIINIE, IPUTOJHBIX 1JI1 ONHCAHUS
JIMHAMUKHI POCTa HapoaoHaceNeHus mupa. [TosTomy, ncxoas
3 JAeMOorpauyecKux AaHHBIX, BOZMOXHO CHEJATh Iar K
KOJIMYECTBEHHOMY OIIMCAHUIO Pa3BUTHUS dejoBeuecTBa. s
9TOro cjeayeT OOpaTUTBhCS K UCTOPUM 3a AOCTATOYHO
JUIMTEJIbHBIN MPOMEXYTOK BPEMEHH U Ha BO3MOXHO 0O0JIb-
eM OpOCTPAHCTBE. DTa 3ajavya MOCTaBJeHA B JaHHOMU
paboTe, TIe 1715 ee PELIeHUs] IPUBJICYEHBI METOAbI CUCTEM-
HOTO aHalu3a U CHUHEPIeTHUKHU, CO3JaHHBbIE MMEHHO JJIs
(heHOMEHOJIOTYECKOTO ONMUCAHUS CJIOKHBIX CUCTEM.

JpyruMm HampaBlieHHEM CTajld MOJIEJIbHbIE UCCIIEA0Ba-
HUS, U3 KOTODPBIX Haubosiee U3BECTHBI OTYETHI PuMCKOro
kiayba. B atux paborax cjejlaHa TOMNBITKA TOCTPOCHUS
JIOCTATOYHO TOJIHBIX MOJIEJIed MpU UCIOIb30BAHUU MOII-
HBIX BBIYACIUTEILHBIX CPEJICTB ¥ OAHKOB JAHHBIX, B KOTOPBIX
YYUTBIBAIUACH OBI, IO BO3MOXHOCTH, OOJIBIIMHCTBO (hakTO-
POB, ONpeAeSIOIUX OUHAMUKY Pa3BUTHUSI YEJIOBEYECTBA.
BeiBobI Takoit mporpaMmbl, OCHOBAHHOM Ha MOCJENIOBa-
TEIBbHO PEAYKIIMOHUCTCKUX MO3UIHSIX, TOABEPIIIACH N3BECT-
HOM KPUTHKE U B HACTOSIIIIEE BPEeMsI HE TIOJTYIHITH YOS TUTEe b=
HOT'O IPOJOJIKEHUSI.

MeTo/1bl, IEPBOHAYAILHO CO3/IaHHbIE B (DU3MKE U OCHO-
BaHHBbIe Ha OOLIMX M (YHIAMEHTAIbHBIX NMPEACTABICHUSIX,
OBLIIN C YCTIIEXOM MPUMEHEHBI K CHCTEMaM MHOTHX YaCTHI U C
0OJIBIINM YHCIIOM cTemeHel cBoOoabl. B mociennee BpeMst
TAaKOM MOJIXO/ MTOJIYyYHJI 3HAUUTEJIbHOE Pa3BUTHUE IIPU HCCIe-
JIOBAHWH CJIOKHBIX (PU3UKO-XUMHUYECKHX CTPYKTYp, a 3aTeM
OMOJIOTHYECKUX COOOIIIECTB, COMANIBHBIX M 9KOHOMUYECKUX
CHCTEM.

OpaHako mpU 3TOM CYLIECTBEHHO MOHSIThH, B KAKOU Mepe
TaKOM CUCTEMHBIN MOJIX0Jl KOPPEKTEH U HACKOJIBKO MOXHO
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PacHpOCTPaHUTh AOCTATOYHO OOLIMEe METO/bI, Pa3BUTHIC B
(usmke, HA Takol OOBEKT, KaK HACEJCHHE MHpA, TJe UX
MpUMEHeHNe 10 KpaiiHel Mepe He oueBHIHO. B koHIE
JIAHHOW PabOTHI MBI BHOBH BEpHEMCSI K 3TOMY BOIIPOCY, HO
yXKe TociIe Toro, Kak OydeT clellaHa IIOC/ieoBaTeJIbHAs
MIOTBITKA OMKMCATh PAa3BUTUE HACEJICHUS 3eMJIU IPAKTHYECCKU
Ha BCEM IPOTSDKEHUHU MPOILIOro YeJIOBEYECTBA U IKCTPATIO-
JITPOBATH €r0 B IpeABUANMOE OyIyIIee.

B 1omo0HBIX MEXIUCIUIUIMHAPHBIX UCCIETOBAHUAX —
HCCIICIOBAHUSX, 3aTPArWBaIONIMX pa3Hble 00JacTH 3Ha-
HUil, — MOMUMO OOpAIICHUS K IIIUPOKOMY KPYTY MOHSITUHN U
JTAHHBIX €CTh CYIIECTBEHHAs TPYIHOCTb B3aMMHOI'O OOBSIC-
HEHHMS METOJOB, B MEPBYIO ouepenb, TeX MOMYyLIECHUH WU
VIPOIIEHWIA, KOTOPBIE HEM3OEKHO COMPOBOXKIAIOT UCCIIEIO-
BaHUs Takoro poja. [Ipu 3ToM MHOTHE OHSTHS U TOBOJIBI,
KOTOpBIE KaXyTCSl CAMOOYEBUIHBIMH OJHUM, OYAYT Mayo
IpUEMJIEMBI UJIM 1a’Ke HEMOHSATHBI IPYIUM, a MaJjlasi 10CTO-
BEPHOCTh JAHHBIX B OJHON OOJACTH MOXET OBITb HEKPH-
TUYHO BOCHPHUHATA B APYyroi. B 3TOoM ciyyae HEKOTOpBIE
BOIPOCHI HEM30EKHO TOTPEOYOT OoJice TOAPOOHOTO U3JI0-
KEHUSI, TAK KaK OHO JIOJDKHO OBITh HE TOJIHKO JOCTYITHO, HO U
HOPUHATO IpYroil cropoHoi. O3nakomiieHue ¢ (pakTaMu U
METOJaMH AaHTPOIOJIOTMM M HCTOPUHU, AeMorpadum,
HAyKH C JABHUMH U OOJIBIIMMH MAaTEMaTHYSCKUMHU TPaIu-
OUSIMH, — YOeIUIN aBTOpa B TOM, YTO TAKOW KOHCTPYKTHB-
HBII JUAJIOT HE TOJBKO BO3MOXKEH, HO 1 HEOOXOIUM.

Hakomnern, nmpo6ieMa pocTta HaceJleHAsl 3eMJI KaK CIIOX-
Helias rijobanbHas mpobyieMa OXBATHIBAET HE TOJIBKO
OOIIMPHBIN KPYI JAHHBIX, HO M OKa3bIBACTCS CBS3AHHON C
WJCOJIOTUEH U B3TIISIIaMH O0IIIECTBA, 3aTPATUBAe€T OCHOBHBIE
[IEHHOCTHBIE IPEJCTABJICHUS JIFOICH.

B Hacrosimee BpeMsi OCHOBHOE BHUMAHUE MPUBJICUYCHO K
CTPEMUTEILHOMY POCTY HacesieHus 3emun. TemMi pocta Bce
YBEJIMYMBAETCS M HACTOJIBKO BEJIMK, MPUOIIIKasich kK 100 MIIH.
B TOJI, YTO €r0 CTaJIM XapaKTepu30BaTh Kak AeMorpaduie-
CKHUl B3PBIB, CIIOCOOHBIN MOTPSICTH IUIAHETY (cM. Tadu. 1).
VIMeHHO HEeyCTaHHOE YBEJIMYCHUE HACENICHUSI MUpa TpedyeT
BCE BO3PACTAIOIIETO MPOU3BOICTBA MHUIIU U SHEPTUHU, TOTPE-
6J1eHUS] MUHEPAJILHBIX PECYPCOB U IPUBOAUT K BCE YBEIMYU-
BAIOIIIEMYCSl IABJICHUIO Ha OMoc(epy IIIaHeTHI.

OOpa3 Bce BO3pacTaloOIIEro M 0e3yAepKHOro pocTa
HaceJIeHUsT 3eMJIH, €CJI €r0 HAWBHO JKCTPAINOJIMPOBATH B
Oynymiee, MPUBOMUT K TPEBOXHBIM TPOTHO3aM U Jaxe
AMOKAJUNTUYECKUM CIIEHApHUsIM JUIsl TJI006aibHOro Oyny-
ero uesjoBevecTBa [2]. B 3TUX ycloBUSAX MOUCK aJIbTepHA-
THUBHBIX TIOJXOJ0B M MCCJICAOBAHMS PAa3BUTHUS 32 BOZMOXXHO
0oJtee AIATETHHBINA MPOMEKYTOK BPEMEHH MOXKET OTKPBITh
My Th K OoJiee TIIyOOKOMY MOHMMAHHEO BOJIFOIIMU YeJIOBEYe-
CTBa U TIOMOYb B TOHUMAHHHU TOTO KPUTHYECKOT O COCTOSIHUS,
B KOTOPOM OHO HAaXOJUTCS B HACTOSIILIEE BPEMSI.

HecMoTpst Ha BCIO ApaMaTUYHOCTH AEMOIpPadUIEecKOTO
B3PBIBA U YACTO OYE€Hb SMOIMOHAIBHYIO PEAKINIO, KOTOPYIO
OH BBI3BIBAET, CYIIECTBEHHO TO, YTO YEJIOBEYECTBO IIEpe-
KUBACT demoepaghuueckuti nepexod. ITO SBIICHUE COCTOUT B
PE3KOM BO3PACTAHUU CKOPOCTH POCTA MOIYJISIIUU, CMEHSIFO-

Ta6muua 1. Janasie OOH (1992 1.)

Hieficst 3aTeM CTOJIb JKE CTPEMHUTEIbHBIM €I'0 YMEHBIICHUEM,
[OCJIE Yero HACeJICHHE CTPaHbI CTAOMIM3UPYETCsl B CBOCH
YUCJIEHHOCTU (puc. 1). DTOT mepexos yke MpONIeH pa3Bu-
TBIMHA CTpaHAMH W TEHepb TAKOW MPOIECC MPOUCXOAHUT B
pa3BUBaromuxcsl cTpaHax. J[leMorpaduueckumii mepexo
COIIPOBOXIACTCS POCTOM MPOU3BOIAMTENBHBIX CUJI H IIepe-
MEIIICHAEM 3HAYUTEIbHBIX MacC HACEJICHHS M3 CeJl B TOPO/Ia.
Ipu 3aBepieHNH Tepexoa HACTYIAET U PEe3KOe U3MEHEHHE
BO3PACTHOTO COCTABA HACCJICHUSI.

N x 107°
20000
~ —— N
10000
1000
17
100 —
L~ —7 >
5 6 7 183 4
0 | R I AL
—2000 —1000 P.X. 1000 2000 3000
T, roasl
Puc. 1. / — nacenenne mupa ot 2000 r. mo P.X. [1, 26], 2 — pexumM ¢
obocTpenueM, 3 — nemorpaduueckuit nepexon, 4 — crabuim3anus

HaceJIeHusl, 5 — IpeBHUU MHp, 6 — CpelHue Beka, 7 — HoBass U § —
HOBeiiast ucropus, | — uyma

B coBpeMEeHHOM B3aMMOCBSI3aHHOM U B3aMO3aBUCUMOM
MHpE 3TOT NEPEXo 3aBEPIUIUTCS MeHbIe, yeM yepe3 100 sieT
U TPOM3OUIET Tropasno OwicTpee, ueM B EBporme, rue
anasmornuHbld mpornecc Havancs B koHne XVIII B. Temeps
JKe TIEPEX0/T OXBATHIBAET OOJIBIIIYIO YACTh HACEICHUS 3EMJIH.
SBnenne geMorpaduyecKkoro nepexoaa B HACTOSIIee BpeMst
CTAJI0O OJHOW W3 BaxHeWmux mupobieMm nemorpaduu. K
nporeccy feMorpaduieckoro nepexo1a NpuBJeYeHO BHUMA-
HU€ MHOTHUX HcclieqoBaTenei [3].

MeToaamu nemorpadu BO3MOKHO PACCUUTATH U3MEHe-
HUs HacesJleHWs Ha 2-3 mnokojeHust Buepen. s 3THx
MPOTHO30B MUP pa30WBaeTCsl HA PSJi PETHOHOB, KOTOPBIM
IIPENIChIBAIOTCS ONpeesIeHHbIe TeHAeHIMU pocTa. Croco-
O6OM, IpU KOTOPOM NMPOUCXOIUT CBeACHUE (PAKTOPOB POCTA K
TaKuUM, Ka3aJ10Ch Obl, 60JIee 3JIEeMEHTAPHBIM IpoIieccaM, Kak
POXIAEMOCTh U CMEPTHOCTh, B HACTOSIIEE BPEMS OIMCHI-
BAIOT SIBJICHUE JeMorpaduieckoro nepexoaa. OmaHako mpu
3TOM OKa3bIBACTCS TPYIHBIM, & I10 CYIIECTBY HEBO3MOXKHBIM,

Peruon Hacenenue (Mipa.) ITpouenTs! Hacesenus (cepeauna 1990-x roios)
1990 2000 2025 Hetu (0 +~4) Mononexs (15 +24) | Tloxunbie > 65 |[oponckue xutean
Hacenenue mupa 5,3 6,3 8,5 19 6 45
PazBuThble cTpanbl 1,2 1,3 1,4 15 12 73
PasBuBaromuecst 4,1 5 7,1 20 4 37
EBpona 0,50 0,51 0,51 15 13 73
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JlaTh a/IeKBaTHOE OIMCAHUE MEepexoaa B paMKax peayKLuo-
HUCTCKOH MPOrpaMMBI IIPU MOCIEIOBATEILHOM BOCXOX/IE-
HUHM OT 3JIEMEHTAPHOTO YpOBHs K Oojiee CIIOKHOMY. DTO
MPOUCXOAUT TOTOMY, YTO YpPOBEHb TAKHX MOHSTUH, Kak
(epTHIILHOCTh WJIM CMEPTHOCTh TAKXKe €CTh YPOBCHb HE
3JIEMEHTAPHBIN, a2 (PEHOMEHOJIOTMYECKHA, 0000IaroIuil B
9THUX NMOKa3aTeJsIX MHOXKeCTBO (paxTopoB. Hakonern, B Ciiox-
HOW MHOTO(AKTOPHOHM cHuCTeMe, KOTOPYIO SBJSET COOOM
YeJIOBEUECTBO, BCE CBSI3M M B3aMMOJICUCTBUS CYIIECTBEHHO
HEJIMHEWHBI ¥ HE JIOMYCKAIOT TAKOr'0 IPOCTOr0 CYMMHPOBA-
HUS W JIMHEHHBIX TPUYMHHO-CJIEJICTBEHHBIX OTHOILIEHUH,
HETMOCPEACTBEHHOT' 0 NMEPEX0a OT YaCTHOTO K O0IIeMY.

ANbTEpHATUBOW MOXET OBITh TOJIBKO TOCJIEOBATEILHO
CHUCTEMHBII MOJXO/, KOT/da BCe HACEJIEHUE 3eMJIM paccMart-
puUBaeTCsl Kak HBOJIONMOHUPYIOIIAS W CaMOOPIraHU3yo-
I1asicsi CHCTEMa, CYIIECTBEHHO HEJIMHEWHAas! B CBOEM ITOBE/Ie-
HUM. DTa KOHIEMHIMS U JISKUT B OCHOBE MAaTeMaTHYECKOMH
MOJIEJIH, KOTOpasi C TAKUX MO3UIHIIA OXBATHIBAET PA3BUTHE
Bcero uesoBevyecTBa. OMHAKO camMa BO3MOXHOCTb TakKou
TIOCTAHOBKH 3a/1a4M JAJIEKO HE OUYEBU/IHA, B IEPBYIO OYepeIb
MIOTOMY, 4YTO HE SICHO, B KaKOH Mepe IOHSITHUE CUCTEMBI
IPUMEHUMO K HaceJeHUIo 3eMJiM B LEeJIOM M oOJlaaeT Jiu
IpOLECC POCTAa UCTOPUUYECKU M CTAaTHCTUYECKH IpelcKasye-
MBIM XapaKTepOM.

2. Hace/ieHne Mupa Kak CHCTEMA

B03MOXHOCTE paccMOTpPEHHsI HAacCeJIeHHsI Mupa Kak
CHCTEMBI, KaK €JMHOIO U 3aMKHYTOrO OOBEKTa, KOTOPBIH
JIOCTATOYHO XapaKTepU30BATh YUCIOM JIFOJeH B JAHHBIN
MOMEHT, [IOJITO€ BpeMsl OTpHIajcs B aeMorpaduu. Psn
JeMorpadoB B HACEJICHHM MEpPa BUACIN TOJBKO CYMMY
HaCeJICHHs BCEX CTPaH U HE MMEIOIIYIO CMBIC] OO BEKTUBHON
JIMHAMUYecKoi xapaktepuctuku [4]. OgHako B HacTosIIee
BpeMs TakOH B3IJISIA, MO CYIIECTBY, OTOILIEN B IPOILIOE.
Bosee Toro, m B camoit gemorpaduu Bce OOJIbIlle pa3Bu-
BAETCSI CHCTEMHO-HCTOPMYECKHUH ITOAXOJ, CTaBIIMH Xapax-
TEpHOH YepTOii COBPEeMEHHBIX UccieAoBaHuM [1].

JIaHHBIE IO POCTY HACEJIEHHS] OCHOBHBIX PETMOHOB MUpPa
MOKA3bIBAKOT C OJIHOW CTOPOHBI HA OOIIMN HEHM3MEHHBIN
POCT, C IPYroil CTOPOHBI — Ha Pa3opoc TPAEKTOPHUl ITOTO
pa3BuTus. CyMMapHBIi pOCT HaCeJICHHS MUPA NIPECTABIISIECT
yke OoJiee yNOPSOOYEHHYIO KapTHHY, MPOLECC C BIIOJIHE
BBIPAKEHHOH TEHAEHIMEH K CTPEMUTEIBHOMY POCTY, IIPOUC-
XOJISIIIMN B HacTOsIIIee Bpems (cM. puc. 1 u puc. 2).

7151 mprMeHeH s K HACEJICHUIO 3eMJIU TOHSITHS CUCTHeMbl
CYIIECTBEHHO TO, UTO BCE €€ PETrMOHBI U YACTH B3aUMO/IEH-
CTBYIOT MeXy co0oif. JlefCTBUTEIBHO, KIIFOUEBOE TIOHSITHE
JUISL CHCTEMBI — 3TO B3amMoJeiicTBre. VIMEHHO B3aMMOCBSI-
3aHHOCTh M B3aMMO3aBHCUMOCTb COBPEMEHHOIO MHDA,
00yCIJIOBJICHHAs] TPAHCIIOPTHBIMU M TOPTOBBIMH CBSI3SIMU,
MHTPAIMOHHBIME ¥ MH()OPMAIMOHHBIMU MOTOKAMH, O0Be-
JIUHSIIOT BCEX B IIEJIO€ U AT HEOCHOPUMBIE BO3ZMOXKHOCTH
paccMaTpHBaTh CETOIHS MHp Kak cucTeMy. Ha mpoTspkeHnn
JIAHHOW pabOThI MBI HEOJHOKPATHO OYyJIeM BBISCHSITH, B
Kakoil Mepe HaceJeHHEe MHpa BeAeT cedsi Kak chucreMa u
KaKMMH SIBJICHHSIMU 3TO OTNPEIesIeTCS.

Ho B kaxoif Mepe Takoi MoAX 0T CIIPABEJIUB B IPOIILITIOM?
Mpbl yBUIUM, YTO B paMKax camMOil MOAET MOXHO OyneT
copMyIMpOBaTh KPUTEPHIA ciCTeMHOCTH pocTa. 1 B naje-
KOM IPOIIOM, KOIAa Jrofei OblJIo MaJlo U MUpP B 3HA4U-
TeJIbHOW CTemeHH ObLT pa3[iesieH, BCe PABHO €ro MOMYJISIIAN
MEJICHHO, HO BEPHO B3aMMOJEHCTBOBAIU. DTO BpeMS
MOXHO OIECHUTh M IOKa3aTh, YTO CHCTEMHBIH MOIXOM,
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Puc. 2. PocT YHCIIEHHOCTH HACEJICHHSI MUPA U €TO KPYIHBIX PETCHOHOB OT
400 r. 1o P.X. 10 1800 1. [1]. / — FOro-3anaanast A3us, 2 — WMHxocTan-
CKuit cyOKOHTUHEHT, 3 — Kuraii, 4 — ocranbHast A3us, 5 — Adpuka (6e3
CesepHoii), 6 — EBpomna (6e3 CCCP), 7— CCCP

OXBATBHIBAIOIIMI BCe HacesieHHMe 3eMJIM, B OOJIbIIMHCTBE
CJIyyaeB IPUMEHUM U TOTAA.

CrenyeT Taxxe MOAYEPKHYTh, UTO JJISI HACEJICHUS 3eMIIH
B IEJIOM HE CIIeAyeT YYMTHIBATH MUTPAIMIO, WIPAIOLIYIO
TaKyro pojib B OaJlaHCe HACEJICHUsl OTACIBHOW CTPAHbBI WA
pEeruoHa, MOCKOJIbKY B MaclITade IUIaHEeThl IPOCTO HEKyAa
oka 3MHUrpupoBaThb. IIpu TakomM OOOOIIEHHOM IOAXOJE
MPOLIECC MUTPALUH €CTh JIMIIb OJAMH U3 MEXaHU3MOB BHYT-
PUCHCTEMHBIX B3aUMOAeHCTBUA. IMEHHO M3-32 MUTpaluy U
BOWH HA HMCTOPHYECKH CYHIECTBEHHBIX NMPOMEXYTKAX Bpe-
MEHU IIPOUCXOJIUT MEPEMEIIMBAHAE HACETICHUSI MUPA, TI03BO-
JISIFOLLIEE pACCMATPUBATD €ro Kak eauHyro cuctemy. OgHako
IpH MPEeKpaIleHud OOMEHa M J1OJITOBPEMEHHOM H30JISIIUU
KaKOH-JIMOO TOMYyJISIMUM OHA TMEpecTaHeT OBITh YacCThEO
OOJIBIIION CHCTEMBI.

Haxkonen, cymecTBeHHO W TO, YTO OHMOJIOTHYECKH BCE
JIFOJTM TIpUHAJJIEKAT oJHOMY Buiny Homo Sapiens, y HUX
OJIMHAKOBOE YHUCJIO XpPOMOCOM — 46, OTJMYHOE OT BCEX
JIPYTUX MPUMATOB, & BCE PACHI CIIOCOOHBI K CMEILICHUIO W
conmaabHOMy 00Meny [5]. Bosiee Toro, yenoBeuecTBO npe-
CTaBJISIET CPABHUTEIBHO OQHOPOHBIHN BuA [6]. Ho mo cBoeit
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YUCIICHHOCTH MBI MPEBBILIAEM CPABHUMBIX C HAMH KUBOT-
HBIX HA 719Mb NOPAOKog. TOJIBKO MTOMAIIHUE JKHUBOTHBIC,
JKUBYIIIE OKOJIO Y€JI0BEKA, He OIPAHMYCHBI B CBOCH YICIICH-
HOCTH, KaK WX JIUKHAE POJICTBEHHUKHU, KaXIble U3 KOTOPBIX
3aHUMAIOT CBOI OTPAaHWUYCHHBIA apeai, CBOIO JIKOJIOTHYE-
CKyIO0 HUIy. YeOBEYeCTBO MPOXKHMBAET MPAKTHYCCKH Ha
BCEX YIOOHBIX IJIi OOWUTAHMS 4acTIX 3eMJIM, U B CBOEH
TIESITENIBHOCTH Y€JIOBEK CO3MANL C80I0 OKPYICAIOWYIO cpedy.
EcTbh ocHOBaHUS yTBEPXKAATh, YTO HA MPOTSDKSHAN MOCIIEI-
HEr0 MUWJUIMOHA JIET YeJIOBEK OMOJIOTMYECKH Majio H3Me-
HUJICS, W BCE OCHOBHOE pa3BUTHE M CaMOOPTraHHU3AIUs
4eJIOBEUECTBA MTPOUCXOIMUIIU B cOlMalibHOM chepe [5].

VIMEHHO 3TH [IPOIECCHI CONUATBHOT0, TEXHOJIOTHYECKOTO
7 9KOHOMHYECKOTO Pa3BUTHUSI KOJIMYECTBEHHO OIUCHIBAFOTCS
(heHOMEHOJIOTMYEeCKOW MaTeMaTHYeCKON MOJIEIbI0o, WHTEP-
MpEeTUPYsl NaHHble JeMorpa¢uu Ha OCHOBE CHUCTEMHOIO
MoAXOoda M CHHEpreTuku [7, 8], 4TO HMOMOXET BBECTH B
AHTPOIOJIOTHIO HOBBIC METOBI U IpeacTaBieHus. [Ipeao-
JKEHHAsI MOJIEJIb JACT 3CKU3 KOJMYECCTBEHHON TEOPUH, KOTO-
past JOJDKHA MOOYANTH K A TbHEHIIIEMY PA3BUTHIO KAK CAMIX
METOJIOB UCCIIEIOBAHUS, TAK U MPOOJIEMBI, 3aTparuBaroIIei,
O CYIIECTBY, KaXI0TO U3 HaC.

3. MaremaTnueckasi Mo/ieJib pocTa
HACeJICHHSI 3eMJIn

Co3/1aHre MOJIeSI COCTOUT B TIOCJIEAOBATEILHOM IIPHMEHE-
HUM IPUHIUIIOB aHAIM3a AUHAMHUYECKUX CHCTEM K JaHHBIM
neMorpaduu M AHTPOMOJOTMU. DTH CBEJICHHUS Majo
W3BECTHBI (U3MKaM, HO B HUX MOXHO YBHIETb XOPOIIO
3HaKOMbIe 00pa3bl U MOHATH. [Ipy 3TOM Ha KaXXJ0M Iary
CJIeZlyeT YYUTBhIBATDh, YTO KaK CAMU JaHHBIC, TaK M MOJIEIb
TOJILKO MPHUOJIMKEHHO OMKUCHIBAIOT ACUCTBUTEILHOCTD. DTY
CTerneHb NPUOIIIKEHUs CIeAYeT OLCHUBATH U HAa €e OCHOBE
ONpeAeATh HPUMEHUMOCTD TeX MM UHBIX MPEICTABICHHA.
B03MOXHO, 4TO 3TOT MpOoIIecC MOCIeI0BATEILHOT O TIOCTPOe-
HUS MOJIeIH 00Jiee BCErO Pa3BUT B TEOPETUYECKON (PHU3HUKE.
OmHako MepeHeceHne TAKMX METOJOB MOCTPOCHUS MOJIEIIH,
KOTOpas MOIJ1a Obl IPETEH0BATh HA TO, YTOOBI JOPACTH 10
cTaryca TEOpuH, JAJIeKO HE OYEBUAHO, CKOpee JTa)ke HeBe-
positHo. TeM He MeHee IJIs1 CTOJIb CIOKHOTO OOBEKTa, Kak
HacesieHue 3eMJI, OKa3bIBACTCs, YTO TAKOHM MOJXO OCyIIe-
CTBUM B CHJIy CaMON MHOTOCJIOXKHOCTH 3TOH CHCTEMBI.
MMeHHO Torna, Koraa CUjibHO B3aUMOJEHCTBYIOT CTOJIBKO
pa3auYHBIX (AKTOPOB M MEXaHM3MOB, OKa3bIBAETCSI BO3-
MOJHBIM CTATUCTHYECKUH moaxod. I1pu 3ToM MOXKHO OXKH-
JIaTh, 4TO OYAYT OCPEIHATHCS KaK MPOCTPAHCTBEHHBIE U
BpEMEHHbIE HEOJHOPOHOCTH, TAK U TO MHOXKECTBO 00CTOSI-
TEJILCTB M MPOIIECCOB, CBSI3AHHBIX MEXIY cO00il M ompese-
JISIOIIMX TO, YTO HA3bIBAIOT CHCTEMHBIM HoBeJeHueM. Tak
OyayT BBISBISITHCS TE IJIaBHBIE 3aKOHOMEPHOCTH, KOTOPBIE
OOBEKTHBHO TPOSIBISIIOTCS B JMHAMHUKE POCTA HACEICHHS
mupa. Humxe m3nmoxeHne OCHOBAHO HAa pe3yJIbTAaTax IO
CO3JTaHMIO TaKO# MaTemMaTuyeckoi Mojesu [9—12].

Hacenenne Mupa B MOMEHT BpeMeHH 71 Mbl OyJem
xapakTtepuzoBaTh uucioM Jrozeit N(T). Tlpomecc pocra
OyneT paccMaTpUBATBLCSl HA 3HAYUTEIILHOM MHTEpBAaje Bpe-
MEHH — OYeHb OOJIBIIIOM YHCJIe TIOKOJIeHni. B aToM ciydae
MOXHO OXHJIaTh, YTO caMa JJIUTEIbHOCTb MOKOJIEHUS —
MPOIOJDKUTEIBHOCTD )KU3HU YeJIOBeKa He OY/AeT SIBHO BXO-
IUTb B pacueT, paBHO Kak U paclpelesieHue Joneil mo
BO3pAacCTy U MOJY.

B cucreMHOM aHaM3e TOTa, KOTAa UMEETCsI MHOTO(DaK-
TOPHBIA TPOIIECC U MHOXKECTBO CTeNeHell cBOOObI, 00Jia-

JIAIOIIEr0, OJHAKO, CTATUCTHYECKOM CTAUMOHAPHOCTHIO,
cenyeT OXHUAaTh, YTO POCT MPOUCXOTUT CAMOIOIOOHO.
IIpn 3THX ycJIOBUSX B OCHOBE MOJIEIMPOBAHUS JIEKHUT
MIPEOJIOKEHUE O €r0 OJHOPOAHON IO BPEMEHU ABMIOMO-
OebHOCmuU, 9TO BBIpaXKaeTcs B MacCIITAOHONW WHBAPUAHTHO-
CTU 3TOT'0 Ipolecca.

CMBICT 3TOIl OCHOBHOM TMIOTE3Bl COCTOUT B TOM, YTO
YTBEPXKJAaeTcsl TOCTOSHCTBO OTHOCUTEJIBHOM CKOPOCTHU
pOCTa CUCTEMBI

. AN T—T1 dln\N—N1|
lim = =u,
ANAT-0 N — N; AT dIn|T - T

(1)

rae Ny u T — OonopHbIe 3HAYEHUS YUCIICHHOCTU ¥ BPEMEHH.
B 6onbmmncTBE citydaeB N = 0.

CooTHotienue (1) TpUBOAKUT K TOMY, YTO CAMOTIOT0OHBIH
POCT ¢ HEOOXOIUMOCTBIO TOJIKEH ONUCHIBATHCS CTENIEHHBIMU
sakonamu Buga N = C(Ty — T)*, roe C 1 o CyTh NOCTOSIH-
Hble. B Takux caMomoAoOHBIX Mpoueccax MPOSBISIETCS
TIOCTOSIHCTBO OTHOIIICHU MU3MEHEHHUI YMCIICHHOCTH HaceJe-
HUS ¥ BpeMeHH. [IpocTedmmii, Ho JaJIeKo He €TMHCTBEHHBIN
MPUMEP TAKOT'0 poAa — JIMHEHHBIN pocT, korga o = 1. Poct
10 T€OMETPUUECKON MPOrpeccu (IKCIOHEHIUAIBHBIR POCT)
WIA Pa3BUTHE IO JIOTUCTHYeCKOMY 3akony [13, 14] stomy
YCIIOBUIO YyX€ HE YJOBJIETBOPSET, TaK KaK IOSIBJISETCS
BHYTPEHHUH MaciuTabd BpEeMEHM — BpEeMsl YIBOCHUS U
MacIITaOHON NHBAPUAHTHOCTH, T.€. CKEUJIMHT A, HET.

ITouck aBTOMOJENBHOTO pEIICHUS! €CTh MEPBBIM LIar B
CO3/IaHMU MOJIEJIH, U JJIs1 ONMCAHMS POCTA HACEJEHUSI MUpa
®dopcrep [15] mpeastoKmI SMIUPUIECKYIO PopMyITy

179 x 10°
N=—"" | 2
(2027 — 1) @)

T'I€ COOTBETCTBYIOIIMEC 3HAUYCHUSA ITOCTOSAHHBIX

C=(179£0,14) x 10°,
o= —0,99 & 0,009

Ty =2027+5,

TOJIyYEeHBI B PE3yJIbTATE CTATUCTUYECKONH 00pabOTKH MeTO-
JIOM HaMEHBIINX KBaIPaTOB O00JIbIIOro 00beMa JaHHBIX 11O
HaceJsieHnto mupa ot Poxnaecta Xpucrosa (P.X.) mo 1960 r.
TOYHOCTH MPETOKEHHOTO 3HAUCHUS TS o TIPEJICTABIISIETCS
HECKOJIbKO NPEYBEJIMUYCHHON U B AasbHeiieM OyaeT mpu-
HATO 3HavyeHue oo = —1. 3amMeTum, uTo no3gHee XopHep [16]
TIPEIIIOKUI AHAJIOTUIHOE BhIPAaKeHUE

C 200 x 10°
N*TI—T*2025—T ®)
npu o = —1. [IpuBeneHHble GOPMYJIBI C YIUBUTEIbHOU

TOYHOCTBIO OIUCHIBAIOT POCT HACEJIECHUs 3eMJIM B TEUCHHE
COTEH M Jake MHOTHUX THICSY JIET.

OTO BBIpaXX€HHE ONMCHIBAET POCT KaK IPOLECC CAMO-
MOJIOOHOTO  pa3BUTHS, CIEAYIOUIUI TUIEPOOINIECKOMY
3aKOHY 9BOJIIOIMM, TaK HA3bIBAEMBI pesrcum ¢ obocmpe-
Huem, MOAPOOHO M3YYCHHBIH B COBPEMEHHBIX HCCIIEIOBA-
HUSX HenuHeWHbIX saBieHu#t [17, 18]. Taxum obGpasom,
neMorpaduieckuii B3pBIB MPEICTABIISIETCS KaK TJI00aTbHAs
CHCTEMHasl HeyCTOMYMBOCTD, XapaKkTepHas I pOoCcTa Cylle-
CTBEHHO HEJIMHEHHBIX CHCTEM.

OpnHako BeipaxeHus (2) u (3) TeM He MeHee MPUHIIUITU-
aJIbHO OTPAaHUYEHBI HEKOTOPOU 00JIACTBIO, T/Ie OHH PHUMe-
HUMBI. Bo-TiepBhIX, 110 Mepe npubimxkenus k 71 = 2025 roxy
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HaceJIeHue Mupa Oy/eT CTPEMHUTHCSI K OECKOHEYHOCTU. DTOT
BBIBOJI, M3-32 4ero 3Ta (opmysia MOIyYHIa HEKOE pacmpo-
CTpaHEHUe, 3aCTaBUJI HEKOTOpbIX cuutaTh 2025 roa Kak
Bpems Hactymwiennss Cymaoro JHs. Bo-BTOpBIX, B JaJeKOM
MPOIIIOM ITOJIYYaeTCs CTOJIb K€ a0CYpIHBIA pe3ysIbTat, Tak
kak 20 MWUIMApAOB JIET TOMY Ha3aJl IpU COTBOPEHUHU
BcenenHoit 1ojikHO OBLIO TpHUCYTCTBOBaTHL 10 uesoBek,
HECOMHEHHO O0CYXIaBIINX BCE BEJIMYHE MTPOUCXOISIIEro!

Taxkum o6pazom, aBTOMOEIbHOE pelieHue (2) orpaHu-
4eHO KaK B OyAylleM, Tak U B MPOIILIOM, U CIPABEIJINBO
MOCTABUTh BOMPOC: TJIe TPAHUIIBI ero npuMeHumoctu? [eii-
CTBUTEJILHO, TEOPHSI ABTOMO/IEIIbHBIX IPOLECCOB YKAa3bIBACT
Ha TO, YTO TAaKHE CTEHEHHBbIC PEIICHUS BEPHBI TOJBKO KaK
MPpOMeXyTOoYHO acumnroruueckue [19]. MupiMu cioBamu,
MPEJIOKEHHBIE BBIPAXEHUS IPIMEHAMBI TOJILKO B OMpee-
JICHHO! 00J1acTH, KOTOPYIO U CJIETyeT YCTAHOBUTB.

OOpatumces k Tem 10 crapram, KOTOpbIE TPEANOI0KH-
TeJbHO )wi 20 MUJIMApAOB JieT TomMy Ha3zana. Eciu Obl
TaxKue KOCMOJIOTH U CYIECTBOBAJIN, TO OHHU JTOJDKHBI OBLIA
OBI )KHUTH 110 MAJUIHAPTY JIET, UYTO TAK K€ HEeJIENo, KaK M caM
(akT ux ObITUA. C IPYroil CTOPOHBI, CTPEMUTEILHBIA POCT
4eJIOBEYECTBA 110 Mepe NPUOIMKEeHUs K 71 03HAYAET, YTO €r0o
YHCJICHHOCTD JIOJKHA Obliia Obl yaBauBaThes B 2024 romy 3a
OJMH TOJ, YTO B PABHOW CTENIEHH HEBO3MOXHO, IMOCKOJIbKY
TpesieTbHASI CKOPOCTh POCTA HACEJICHUS TAKXKe OTPAaHMYCHA.

daxTop, KOTOPBIH CIIEAYET YUECTh, €CTh BPeMsl, XapaKTe-
pu3yrolee KA3Hb YeJIOBeKa — €ro PeHpoayKTHBHYIO CIIO-
COOHOCTh W TPOJOJIKUTEIBLHOCTh XHU3HU. DTOT (akTop
MPOSIBJISIETCST B IMTENBHOCTH IEMOTrpaguIecKoro mepe-
XOJIa ¥ XapaKTepeH JJIs1 BCeX TUIIOB HACEJICHUSI, YTO XOPOIIIO
BUJHO Ha MpUMepax Kak OTIEJIbHBIX pa3BUTBHIX CTPaH, TaK U
Pa3BUBAIOIIUXCS CTPAaH, B YAaCTHOCTH, MPEICTABJIISIONINX
peruonbl Adpuku, Asum u FOxuoit Amepuxu (puc. 3).
Hemorpaduuecknid mepexoji AJsi HACEJCHHsS] BCEro Mupa
npeactaBiieH Ha puc. 8§ (cMm. pasmen 6). CyliecTBEHHO
OTMETHUTDb, YTO CKOPOCTH POCTa MPOXOAUT MNMEHHO 4Yepes3
MaKCHMyM, a HE YCTAHABJIMBAETCS HA CBOEM HAMOOJIbIIIEM
3HAYCHUU.

1 dN

0

NdT’ &
4 -
3 —
2 —
1 -

~
0 | >~ o |
1800 1900 2000
T, roasl

Puc. 3. TIpoxoxaeHue HaceJIeHHs CTpaH depe3 AeMorpaduyeckuil mepe-
xon [3]. 1 — UlIeenusi, 2 — I'epmanus, 3 — CCCP, 4 — CIIA, 5 —
Maspukuii, 6 — llIpu Jlanka, 7 — Kocta Puka

B navanpnbIif ke nepuo pocra, korma N mao, ipu 1
MUHHMAaJIbHAsE CKOPOCTb POCTa HE MOXET OBbITh MEHbIIIE
MOSIBJICHUSI OJTHOTO YEJIOBEKA 3a XapaKTEPHOE BpeMs T. ITO
YCJIOBHUE CJIEJIyeT pacCMATPUBATh KaK MPHUOIMKEHHOE MPe/I-
CTaBJICHUE HEMPEPBIBHOCTH, MPUTOJIHOE JIJIsI ONMUCAHMS Ha-
yaJibHOTO Tepuoma pas3putus. C IOpyroil CTopoHBI, MO

5*

CYILIECTBY, TAKUM ke 00pa3oM, 10 Mepe npudmxerHus K 1
JIOJIKHA OBITH OTpaHMYECHA MAKCHMAaJIbHAsl CKOPOCTh POCTA,
YTO MOXET ObITh, HaUMHAS ¢ T, BEIPAYKEHO HEPABEHCTBOM

dN 1 _ (1 dN
— >-> (- : (4)
dT) v = 17 \W dT

T—T,

max T— Tl

Vka3zaHHbIe OTPAaHUYCHUS U MATEMATHIYECKHE OCOOCHHOCTH
pa3BUTHSI ABTOMOJIEJIBHOTO POCTA YCTPAHSIFOTCS TEM, YTO
CKOPOCTBb poOcCTa MOCJAEJ0BATEIbHO OIHUCBIBACTCS TpPeMs
ypaBHeHusimu (3r1oxu A, B u C)

dN N? 1
-t Ga)
dN C
av_ ¢ 5b
dT (T1—T)2 (5b)

U 1J1d MOCJIEJHET O 9Talra pocra

dN C (50)
dT (Tl _ T')z + T2 ’

Taxum 00pa3om, eciv BBECTH B MOJIEJIb XapaKTEPHOE AJIsI
JKI3HH 4€JIOBEKA BpeMsl T KaK MUKPOCKOIIMYECKUI TapaMeTp
(heHOMEHOJIOTHH, TO yJAeTCsl He TOJBKO OINPENeIHTh Ipe-
JIeJTbl TPUMEHUMOCTH (2), HO M MPOJOJIKHUTH 3TO peIleHHe
Kak B MPOIILIOe, TaK U B OYyIlee, YIUThIBAs ACAMITOTHYE-
CKHMIl XapakTep peIIeHUI, OXBAaTHIBAIOIIUE BCIO HCTOPHUIO
yenoBeuecTBa OT 7). BBeneHune t mMpakTUYECKH OTpPaHUYH-
BaeT 00JIacTh mpejiesibHoro nepexoaa B (1).

3HaYeHUE MOCTOSIHHBIX, OMPEIEIISIOIINX PEIIeHHe, OJy-
yaeTcss Ha OCHOBE CPaBHEHHSI COBPEMEHHBIX JeMorpaduue-
CKHMX JaHHBIX (cM. Tabi. 3, pasmen 5) ¢ pacueTamu IO
(hopmyie, moTyueHHOM HHTETpUpOBaHHEM (5C)

C T —
N = — arcctg <]7T) , (6)
T T

ONHUCHIBAIONIEH 310Xy B 10 AeMOTpadHIecKoro nepexona u
caM Mepexo/.

COOTBETCTBYIOIINE 3HAYCHUS TOCTOSIHHBIX, OIPEIC/ICH-
HbIE C TOYHOCTBIO HECKOJIBKHUX MPOIIEHTOB, COCTABJISIFOT

C=(186+1)x10°, T, =2007+1,

1/2
t=424+1, K= <—> = 67000 .
T

Hawnyuinee npubsmmkenue naercs moaesnbto I11 u3 Toro psina
BapUaHTOB, KOTOPBIE MpeacTaBiieHbl B Tabs. 2. Obpatum
BHAMAHUE HA TO, YTO TOYHOCTb /AK€ COBPEMEHHBIX JIEMO-
rpaduyeckux MaHHBIX cocTaBisieT 3+ 5 % [21], omHako B
neMorpadun TPaAUIUOHHO MPHUBOASLT OOJIbIIE 3HAYAIIUX
mudp nU3-3a ITHIECKUX TPYIHOCTEH MPU OKPYTJCHUHU YHCIIa
JIFOZIEH YYTEHHBIX MTPH MEPETIHCH.

PacueTtsl moka3biBaroT, yTo 3HaueHus 77 u C OT 3HAYEHUI
T 3aBUCAT cJ1a00. BIOOD ke 3HAUeHUS T OINpeaesIsieTcs, 1Mo
CYLIECTBY, POCTOM HaceJeHusl Mupa BOIu3u 7, T.e. IPaKTH-
yecku nocie 1960 r. [17, 18]. dust 3TOro momMmmo caMmux
snauenuit N(T) ciaemyeT oOpaTuThCS K 3HAUCHUSIM aOCOITIOT-
HOU CKOPOCTH (5C) 1 OTHOCHTEJIbHOW CKOPOCTH pOCTa

1y r
N dT [(Ty — T)? + 2] arcetg[(T) — T) /7] 7

(7)
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Mopgens Ny C T T dN 1 dN Tmax Niggo Toon.. K To Py
MUIP/I. 10~ rom rom a7 - NdT 10-6 104 10-¢ MUIP/I.
-1
ron 10~%, max| max, % roa
rog !

1 10 180 55 1998 60 1,31 1964 5260 2157 5,72 4.9 99

11 13 185 45 2005 92 1,60 1986 5135 2143 6,41 4,5 102

111 14 186 42 2007 105 1,73 1989 5253 2138 6,66 4.4 103

v 15 190 40 2010 119 1,81 1993 5259 2133 6,89 4,3 106

\'% 18 195 33 2017 180 2,18 2003 5230 2119 7,69 4,0 110

VI 25 200 25 2022 320 2,88 2011 5306 2099 8,94 3,5 114

VII o0 200 (20) 2025 — — — 5713 — (10) 3,1) 115
KOTOPOC MPOXOJUT Y€PE3 CBOC MAKCUMAJILHOC 3HAUYCHUC TOce BpeMs U3MCPACTCA B COAMHUNAX T, 4 HACCJIICHHC — B

0,725
o T

1 dN
N d T max

npu Tax = 171 — 0,437 1 mocturio 1,7 % B 1989 r. CxkopocTh
pocra (5¢) mpoiinet yepe3 makcumym nipu 77 wim B 2007 1.
npu 3HauYeHUH T = 42 roja, NPUHATOE KaK ONTUMAJIbHOE B
mopenn I11. 3-3a nepeHopMUpPOBKY U BBEJICHUSI T 3HAUCHHE
T\ casuraercst ot 2027 r. k 2007 r. (puc. 4).

(N—Nul) X 106 N x 109
3
200 4
0 —————— /,v"'*. 518
200 |- N o [
_ L —
/ — — 10
A
5 / 5
//
0 0
1750 1800 1850 1900 1950 2000 2050 2100 2150 2200
T, roast

Puc. 4. Poct nacesnenust mupa ¢ 1750 r. mo 2200 r. / — nporno3z OOH u
ITASA, 2 — mopmenb, 3 — yxoa Ha OeCKOHEYHOCTH (2), 4 — pa3HuIa
MEX/ly HaceJeHueM Mupa u pacueTom no mozenu I, yBennuennas B 5
pas, o — HACTOSsIILEE BpeMsl

B npunnumne, BO3MOXHO BBEACHHE ABYX 3HAYCHUU T —
JUIS. HAYAJBHOW S3MOXM W Ui Hamero BpeMeHdn. OIHAKO
BBIYUCJICHAS] TMOKAa3bIBAKOT, 4YTO JTOro He Tpedyercs U
MOJXHO OT'PaHHYHATHCS OJTHUM 3HaueHneM 1. CamMo 3HAUYeHHe
7 =42 BechbMa YAOBJCTBOPHUTEIBHO OTPAXAET HEKOTOPYHO
CPE/IHIOI0 XapaKTePUCTHUKY IJISl )KU3HH YeJIOBEKa, XOTS 3TO
YHCJIO TIOJIYYeHO M3 00paboTKU JeMOorpaduvecKux TaHHbBIX
KaK XapaKTepHCTUKA TJI00ATFHOTO TeMOoTpaduieckoro mpo-
mecca, a He MPHUBHECEHO U3 OMbBITA XU3HH, KOTOPOMY OHa
BIIOJIHE OTBEYACT.

J1s1 TOro 4ToOBI Jy4Ille MOHITh CMBICT 3THX PELICHHH,
1e1ecoo0pa3Ho BBECTU Oe3pa3MepHbIe IEpEMEHHbBIC

T-T,
B T

t

(®)

enmannax K. K — 3TO TJIaBHBIN Oe3pa3MepHBIA mapamMeTp
TEOpUH, OOJIBIIIOE YHUCIIO, KOTOPOE ONPEILIIsieT TOT 3HAYM-
TEJIbHBII 1MaNa30H BPEMEHH U YUCJIIEHHOCTH B T€X aCUMIITO-
THYECKHUX BBIPAKEHUSIX, KOTOPBIMHU Ha TPEX yyacTKax IocJie-
JIOBATEJILHO ONKChIBaeTCs pocT — 3noxu A, Bu C. Benmunny
K MOXHO paccMaTpHWBAaTh KaK €CTECTBEHHBI MacImiTad
pa3Mepa MnomnyJisiiuy.

ITpu BBenenuu ¢ U n ypaBHeHus (5a,b,c) U ux peuieHus
MIPUMYT BUJ

dn n?+1 t

- K n= —ctg}, (10a)
dn n?

TR nt=—-K, (10b)
% = % , n=—Karcctgt, (10c)

IIe BUHA CONPSDKEHHOCTD 3TUX POPMYJI IPU 3aMEHe 72 Ha ¢ U
KaK COOTBETCTBEHHO HCKJIIOYAIOTCS CHHIYJISIPHOCTH POCTa
npu n — 0 u ¢t — 0. B Havane pocra npu 7, HE3aBUCUMOU
nepeMeHHoU saBisieTcst T, HO BOM3u 1) MpH MPOXOXKIACHUU
neMorpaduueckoro mepexoja MNepeMeHHble Kak Obl
MEHSIIOTCSI MECTaMH M Pa3BUTUE COOBITUH ONIpeNeIsieTCs
00JIbIlIe POCTOM HACEJICHHUS, YeM BpPEMEHEM, XOTs (usuye-
cku BpeMs He3zaBucuMmo. st smoxu B oOe mepeMeHHbIe
BXOJST B BhIpaxkeHHe Jisg pocta (10b) ogumHakoBBIM 00Opa-
3oM. Kak omHO pemieHne acCHMOTOTHYECKH IEPEXOIUT B
JIpyroe BUAHO, €cIi OOpaTUTBCS K PA3JIOKEHUIO B Pl
BBIpaXkeHuit 11t pocta oT To 1 717:

K 11
= (l-smt+g— ?>1 11
" t ( 32 58 ) ’ -5 ()
K ‘2 4 )
R ?<Kn. (12
"= < 3K2 T 45K° )’ <Km. (12)
Ot QyHKIUU mepecekaroTcs NpH t, = —VK mon yrjiom

2/3K, 1o cyIecTBy, MyTeM TJIAAKOIO Mepexoia mpu 00Jib-
IIUX 3HauYeHusx K.
Bpems Hauasia pocta B 3110Xy A ONpeneTuTCs Kak

%:ﬂ—g&:ﬂ—gﬂk

(13)
uma Ty = —4,4 x 10% neT Tomy mazan mis monenm 111
EcrectBeHHO, 4TO HAYajI0 POCTAa MOXXHO OTCYUTHIBATH OT
Ty u CTpOUTH pelieHue ot fyp = —nK/2, a UCKIIOYUB ! U3
(10c), HanmrcaTh OJHO ABTOHOMHOE ypaBHEHUE POCTA, TOTHOE
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JJIs1 BCEX BPEMEH

d . 1
—n:Ksm2£+—

dr K K (14)

W MPEJICTaBUATH MOJIHOE, HO MaJIoya00HOe pelleHue 3aaaun
Ko B Bujie

1L VKT,
TS :

rjie Bpemsi ¢t OTCUMTBIBACTCS OT fy M iy = 0.

ITpu Bceit a71eMEHTAPHOCTH 3TUX BBIKJIATOK MOTYEPKHEM
HX COOTBETCTBHE (DyHIaMEHTAILHBIM TPEOOBAHMSIM CUCTEM-
HOTO IIOJXOJia, IpUBEAIIEe K IOCTAHOBKE U PELICHUIO
nemMorpaduieckoil 3agaun. Pazputue 3TOro pereHus 10J-
XHO OBITH CBSI3aHO C MPHBJICYCHHEM OOJiee OTBJICYCHHBIX
METOJ0B TEOPETUUECKON (PU3UKH U HEJTMHEHHOI MEXaHUKU.

s Toro 4roObl MOSICHUTD, B Y€M COCTOMT MEXaHU3M
pocta, oOpaTHMCSI K BBIPQXKEHUIO ISl CKOPOCTH pOCTa B
anoxy B

n = Karctg

(15)

a_we
dr K2’

rae nmapameTp K ompenesieT CKOpoCTb POCTa B pe3yJIbTaTe
MapHOro, OMHApHOro B3ammojeicTus. OmgHako 3Ty ¢op-
MYJIy CJIeyeT paccMaTpHBATh M KaK MPOCTEHIee BhIpake-
HUE [J151 KOJUIEKTUBHOT O B3aUMOJIEUCTBUS, KBAAPATUYHOE 110
N, KOTOpOe U MOJAEIUPYET BCE COLHMAIbHBIE U 9KOHOMHYE-
ckue mpornecchl. Takoe B3anMoIeiicTBHE MOXKHO paccMaTpH-
BaTh KaK CyMMAapHBIH M OCPEIHEHHBIH PE3yJIbTAT BCEX
MPOIECCOB, MPOUCXOISAIINX B CUCTEME HACEJICHUs 3eMJIU U
MPEICTABIISIONINI, TaKUM 00pa3oM, (EHOMEHOJIOTHYECKOE
onucaHue MexaHudMa pocta. CrocoOHOCTh uesoBeKa pas-
MHOXATBCSl €CTh TOJBKO YacThb 3TOTrO MpOoLecca, OTHAKO
pPe3yJIbTHPYIOMIMI POCT OMpeAessieTcsl He TOJBKO U HE
CTOJBKO CKOPOCTBIO Pa3MHOXKEHHS, CKOJIBKO TeM, Kak
00IIIECTBO MOXET 00ECTIEUYUTh UTOTOBBIN POCT MYyTEM Pa3BH-
THUS IPOM3BOJAUTEBHBIX CUJI U caMO opranusanueit oduie-
CTBa, B TOM 4HcJie 00pa30BaHUEM U OXPAaHOH 310POBBSL.

DTO pe3yJbTHPYIOIIEe B3aUMOJCHCTBUE OMPEACIISET
pocT cucteMsbl. Pa3noxeHue e 3Toro caMocorjiacoBaHHOT O
B3aUMOJICUICTBHUSI HA OTJCJbHBIE COCTABJISIONINE B PAMKax
(hbeHOMEHOJIOrMYECKOI MOJIeNH, 110 CYLLECTBY, IPEACTABIISET
3HAYUTEJIbHBIE TPYIHOCTU. DTOMY IPEMSTCTBYET KaK CJIOXK-
HOCTb 3THX HPOLECCOB, TaK B elle OOJbIIeHd CTeneHn
HEJIMHEHHOCTD 3TOU cucTeMbl. OTHAKO IPH 3TOM OCTAETCS B
CHJIe BO3MOXHOCTh MHTETPATUBHOTO OIMUCAHUS TUHAMUKU
CHCTEMBI, KOTOpPOE JOJDKHO YIOBJIETBOPSTH HEKOTOPBIM
O0IIMM YCIIOBUSIM. ODTH YCJIOBUS CYTh CTaTHUCTHYECKOE
MOCTOSIHCTBO TPOIIECCa POCTa U ACUMITOTHYECKUHA Xapak-
Tep TeX BBIPAXKEHWA, KOTOPHIMH 3TOT POCT OIHCHIBAETCSI.
WHBIME clTOBaMH, MPEIOIaraeTcsl, YTO OCHOBHOH MpoIiecce
MPOUCXOUT MO HEU3MEHHOMY 3aKOHY, W KOHCTAHTBI, €ro
BBIpaXKaroIIUe, HEe SBOJIFOIMOHUPYIOT. DTO 0OCTOSITEIHCTBO
IPUBOJIUT K CAMOIIOAO0OUIO PA3BUTHSI, TJIABHOMY NIPEIIIOJI0-
JKEHHUIO, TIOJIO)KEHHOMY B OCHOBY MoJieJH (pHC. 5).

C dpopMabHON TOUKH 3pEeHUS B3aUMOAEHCTBHIE, TPOTIOP-
nHoHAIbHOE N2, MOXHO paccMaTpPHMBATh KAK HEPBLI YiIeH
pas3jioxeHus B psja mo creneHsM N. B cuiy Toro, uro
Oe3pa3MepHasi KOHCTaHTa B3auMOJCHCTBUS K BeJMKa,
MO’HO TPEANOJOXKHUTh, YTO BKJAJ CIEAYIOLIUX YJICHOB
Oynet majn. Bo BcsikoMm citydae, ClieyeT OXHIAATh, YTO KaK
MPOCTPAHCTBEHHAS] HEOTHOPOIHOCTh, TaK M (IyKTyarud,

102 =N
-C
1011/_ 9
410/10 Ny = 14 x 10
/ _:
10° ¢
108 -
107 -
106 |
105 | K= 67000
7
s 10*
Ve
P 1000 |
/
/ -
, A 100
4 0 T 10
§ 0,1,2,3,4,5,6,7,8,910]11 7
T T T T T T T T T T 1 T T T
-T Ty T T
10" 10° 108 107 10° 10° 10* 10° 100 10 10 100 1000

Puc. 5. Hacenenue Mupa OT BOSHUKHOBEHUS YeJIOBEYECTBA JI0 MIPEIBU/IH-
moro Oynyrero. Jdauusie [5, 26] u Konmenca [23], 6 = In¢’ (22), — — ——
(2), o — HacTosIIEE BpEMSI

KOTOpBIE CYIIECTBEHHbI B paccMaTpUBAeMON CHCTEME,
OynyT OOJIbIIIE, YeM MTOTPABKU K OCHOBHOMY 4JICHY Pa3JIoKe-
HUS 10 CTeNeHsIM N BBIIlIE BTOPOI.

C npyroii CTOpOHBI, TOAYEPKHEM, YTO PE3YIbTUPYIOLIEE
B3aUMOJEUCTBHUE, KOTOPOE MOKHO ONIPENIEIUTH KaK Koonepa-
mueHoe B3aUMOJIEWCTBUE, YIOBICTBOPHUTEIHLHO OIMUCHIBAET
pOCT HaceNieHHs] 3eMJIM Ha MHOTO TOPSJIKOB BEJIMYMH U B
3HAYUATEJILHOM JIMANa30He BPEMEH, €CTECTBEHHO OT'PAHIYEH-
HOT'O TOJIbKO BHYTPEHHHUM — MHUKPOCKOIMYECKUM — Tapa-
METPOM T. DTO pa3BUTHE HACTOJILKO MEIJIEHHO B Hayale,
4TO K HEMY HaJI0 JOOABUTH JIMHEHHYIO YacTh, 4TOOBI 0bec-
NEeYUTh POCT NMpU Malbix N. B manpeeitmmem B smoxy B
KBaJIpATUYHBIA YJICH PACTET HAMHOTO OBICTpee JIMHEHHOTO
(M SKCHOHEHIMAJIBHOTO) POCTa, MOCKOJBKY THIepbosmie-
CKMI pOCT pacxoauTcs B KoHeuHoe Bpemst 7). Hakowern,
TOrAa, KOTZ1a CKOPOCTh OTHOCHUTENBHOTO POCTA TOCTHUTAET
MpeNIeIbHBIX 3HAYSHHWH, B MpoIecce JeMOTpapuIecKoro
Tepexo/aa MPOUCXOIUT Pe3Koe U3MEHEHHE POCTa U CTAOUIIH-
3anusi HacejieHUs Mupa. CKOPOCTb CaMOYCKOPSIIOIIErocst
pocTta He 3aBHCHUT SIBHO OT BHEILIHUX YCJIOBUI M HOTOMY
omnpezesieHa TOJbKO COOCTBEHHBIMHU CUCTEMHBIMHU XapaKTe-
pucTukaMu — mapameTpoM K U T, 4epe3 KOTOpbIe BbIpa-
JKAIOTCS BCE CYIIECTBEHHBIE [IJII OTMMCAHUS CHCTEMBI BEJIH-
YHMHBI.

4. Tlpeaen HaceJIeHHs1 M YUCJIO JIHOI€i
KOI'1a-1100 KHBIIMX HA 3emJie

Ha ocHOBe MOJIYYEHHBIX BBIPAXEHUI JIETKO OMPEICIUTD
mpesesT, K KOTOPOMY CTPEMHUTCS YUCJICHHOCTD YeJIOBEUECTBA
B 0003pUMOM OYIyIIIeM

Ny =nK? =14 x 10, (16)
¥ MOMEHT, KOrja HaceyieHue mupa gocturaetr 90 % mpe-
JIeIbHOI'0 aCUMITOTHYeCKOoro 3HaueHust 0,9N., U OTCTOs-
mero ot 7 Ha 3 7.

Jst meneit momyIIMOHHON TeHETHKHU, AHTPOIIOJIOTUN U
neMorpadun HEOTHOKPATHO MeNIAlIUCh OIIEHKH OOIIero
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YHUCyIa JIFOACH, Koraa-an0o XKUBIINX Ha 3emie. DTO MOXKHO
C/IeNaTh, €CJIM IPOMHTEr PUPOBATH BBIPAXKEHUE JJIs1 ITpoIiecca
pocta ot Ty no T

it 0

t
Py, :KJ ctg} dl+KJ Karcctgtdt =

Iy 1y

1 1
=5 Kzan+§K21n(l +K)~K*’InK

(17)
WIN, COOTBETCTBEHHO, i Momenu 111 Py =2K2InK =
=100 x 10°. IIpu mepecedyeHuy perueHuit mpu f, = —vVK
v T, =T — /K ~ 9000 ner 710 H.3. HA CBET SBUJIACDH
TMOJIOBUHA BCEX JIFOJIEH, KOTophie xmm Mexnay 1o u 71. B
HAYaJIBLHYIO 310Xy A TIPOXKUIO COOTBETCTBEHHO

K

dt' =2K?Incos1 =5,5x 10°

Pi= 21<J : (18)

tg —
o K

roMuHA0B. B 3THX omenkax In K = 11,1, a cpegusis njm-
TEJILHOCTb JKM3HU YeJIOBEKa IPUHATA paBHoii t/2 = 21 roxuy,
4TO yaBauBaeT 3HaueHust uarerpasion (17) u (18). Tak, atu
OLICHKU IMPHUBEAEHBl B COOTBETCTBUM C MPOJOJIKHUTEIHLHO-
crbto ku3HU 20 jetT, npuHSTOM B pacuerax Beiicca [20] u
Xetigerna [21], pa30uBIIUX MPOIECC POCTA HA PSIJT IKCIIOHEH-
[UATTHHBIX YYACTKOB U MOJYYUBIIHX 3HAYeHMS U1 P oT 80 110
150 mummapnos. Ouenka xe Py = (C/20) In K nmpaktuyie-
CKU HE 3aBUCUT OT T U BapHaHTa MOJECIIH.

B 3axiroueHne 3aMeTUM, 4TO BCIO KAPTUHY POCTA JIyUIlle
BCETO MPEACTABISTL B IBONHOM JIOTapU(PMUUYECKHM Mac-
mTabe. DTO HE TOJBKO BOMNPOC yIOOCTBA, KOTAA HAIIO
OTHCATh MOBEJICHUE BEJIMYMH, N3MEHstomuxcst Ha 10 mopsi-
KOB, HO 3TO 0OCTOSTEIBCTBO UMeeT 00JIee TIIyOOKHI CMBICI.
MNMeHHO B JBOWHOM JIOTapu(pMHUUYECKOM MaciiTabe Bce
CTETEeHHbIE 3aKOHbI — 3aKOHBI aBTOMOJIEJILHOTO Pa3BUTHUS
ONHCBHIBAIOTCS MPSMBIMH JIMHUSIMA, YTO YKa3bIBaeT Ha
MTOCTOSTHCTBO JIOTapU(PMHUIECKOH OTHOCHTEIIBHON CKOPOCTH
pocTa, MOCKOJIbKY BCE TOUKHU Ha MPSMOW He BBIZCJICHBI OJTHA
OTHOCHUTENIBHO Apyroi (cM. (1)). B naibpHeliiieM Mbl yBUANM,
4TO JIorapupMHUUYECKHI MaciiTad BpeMEHH IO3BOJIUT TI0O-
HOBOMY B3TJIIHYTH Ha TEMIbl PA3BUTHS U MEPUOAM3ZAIMIO
BCEil NICTOPHN YeJI0BEUECTBa.

5. PocT Haceaenns
U pe3yJbTaThl MOAEJIHPOBAHUSI

CpaBHeHHE MOJEIN C JaHHBIMHU MAJCOAHTPONOJIOTHH U
najieoieMorpaduu JaeT BO3MOXKHOCTb OIUCATH Pa3BUTHE
YeJI0OBEUeCTBA 32 TUTAHTCKUIl mepuos BpeMeHHn. HavaapHas
snoxa A Hayaiach 4,4 MUJUIMOHA JIET TOMY Ha3al u
nponoykanace ATh = Kt = 2,8 muinumona sert. Takx
MoOJIeJIb B OOIIUX YepTax ONMUCHIBAET MEPBOHAYAIBHBIN TaIl
pOCTa YeJIOBeYeCTBA, KOTOPBI MOXKET OBITh OTOXIECTBIICH C
3MOXOH OTACJICHUS TOMUHU] OT TOMHHOMJIOB, HAYaBIIIET OCSI
M0 TPEACTABJICHUSIM COBPEMEHHOM aHTPOMOJIOTUH 4,5 MII-
JIMOHA JieT ToMy Ha3zan [5, 22]. K xoHIy smoxu A nosiBUJICS
Homo habilis, a cama ero 4HCJIECHHOCTb BO3pOCJa 10
BeMYMHBI Nap = Ktant/K = Ktanl = 1,04 x 10°. Dra
OLIEHKA XOpOILNO CpaBHHUBAETCS C oleHko# 10°, mannoi
Konmnencom [23] mis 3TOTO CYIIECTBEHHOTO MOMEHTa B
pPa3BUTHUH YeJIOBEUECTBA, BPEMEHH, KOTIa B HIDKHEM [laneo-
nate B AQpuke nosiBuics "yeaoBex ymennii".

Crenyetr 0co00 MOMYEPKHYTh YCIOBHOCTD 3TOTO OIHCA-
HUSl HAYAJIBbHON STOXM Pa3BHUTHS YesioBeuecTBa. Ero cMbici

cJIeTyeT BUACTD B IEPBYIO OUYEPE/Ib B OIICHKE BPEMEHH HavaJsia
pocTa, 3MOXH, KOT/1a TOJIbKO (popMHUpOBajiach mepBasi moIy-
JISIIMST HAIIMX OYEHb JAJICKUX TPEIKOB. DTOT IPOIECC
COIIPOBOXK/IAJICS CUIILHBIMU (DIIYKTYAIIMSIMA U 3aHSJT TIOYTH
3 MUJUIMOHA JIET ¥ IPHUBEJI K TOSIBJICHUIO IIEMEHH, TOTYJIs-
LAY C YMCIIEHHOCTBIO opsaka K. VIMeHHO Toria mpon3oIiien
Ka4eCTBEHHBIN MEPEXO0/1 B IBOJIFOIIUH YEJIOBEKA U HAYAJICS TOT
MPOIIECC COIMATBLHOTO PAa3BUTHUSI, KOTOPBII ONUCHIBACTCS
MOJIEJIBIO KOOTIEPATUBHOTO POCTA, & CaMO 4YeJIOBEYECTBO
HA4YaJIo He TOJBKO CAMOYCKOPEHHO PACTH, HO W MOCTETIEHHO
3acesIATh BeCh 3eMHOM map [5, 24, 25] (puc. 6).

H.sapiens
5 6
0 . 10 H. erectus 10 N
I -
1 T H. ergaster H. rudolfensis P-robustus  p_roboise,
~ 1 H. hpbilis 1 |
NN | | A. africanus |
2 N L R 4 ] AL
RN ! J T ~<ka
3 ~ \l ’ _P. aethiopicus
Pt _ - o
] -~
4 ] A. afarensis
To 14— T :
5y ?
-T

Puc. 6. OtaesneHre TOMUHIIOB OT TOMHHOHM/IOB B HAYAJIBHYIO 310Xy A
[22] m pocT umcna romuangoB. [ — [20], 2—[23], 3 — (11a), 4 — (11b)

Omnoxa B oxBateiBaeT [Taneonut, Heonut u ucropude-
CKHI TIepuo/1. 3a 3TOT BAXXHEWIHNI OTPE30K BPEMEHH MJIH-
TEeJIbHOCTBbIO 1,6 MWJUITMOHOB JIET YHCJIO JIFOEH ermne pas
BbIpoCIio B K pa3. Ko BpemeHu HacTymieHus neMorpaduye-
CKOTO Mepexo/ia, KOTOpoe MOKHO oTHecTH K 17 — 7 = 1965
roay, pacueTHOE HaceJeHHe 3eMJIM COCTaBUJIO YXKe
(n/4)K? = 3,5 muumapya. CACTEMATHYECKHHA M HEM3MEH-
HBII pocT mpoucxomui B EBpasuiickoM mpocTpaHCTBeE, 11O
KOTOPOMY KOYEBAJM IUIEMEHa W MHUIPUPOBAJIA HAPOMIBI,
(hopMUPOBAIUCH S3BIKU U 00bIYan. ITo3/1HEE CyIIeCTBEHHYIO
pPOJIb UT'PAJIM TOPTrOBbIE MYTH U HANOOJIbIIIee 3HAUCHHE UMET
Benukwnit menkoBeit myTh, coequnstomuii Kuraii u EBpomny,
a taxxe MHauro, u mo KOTOpoMy, HAUMHASL C AHTUYHOCTH,
1IIeJT THTCHCUBHBIN MEXKOHTHHEHTAJLHBI OOMEH, pacripo-
CTPaHSUINCh MUPOBBIE PEJIUTHU.

JlaHHBIE IO HACEJIEHUIO MUPA BO BCEM JIMANIA30HE BPEMEH
YIOBJICTBOPUTEIHHO YKJIAABIBAIOTCS B MPEIJIOKEHHYIO
Monenb. Ho 4yem nanbliie MBI yXOOUM B MPOIILIOE, TEM
TOYHOCTh JAHHBIX 10 HACEJICHHIO MHpa YMEHbIIaercs |[3,
26]. Tax, mnsa Bpemenu P.X. omnenkm mnaneomeMorpadon
naror or 100 mo 250 MWJIMOHOB 4Ye€JIOBEK, B TO BpeMs,
KOT/1a 1O pacyeTy clienyeT OXHAATh JJIsl HACEJICHUS Mupa
okoy10 100 MIJITMOHOB, YTO, B YaCTHOCTH, COOTBETCTBYET
OIICHKE, MPUBEACHHONW B 3asBJICHUM aKaJeMUN HayK IO
nemorpadum, caenanaoMm B 1993 1. B 1. Heym (cm. [15]).
Bosiee TouHBIE CBeleHUS HM3BECTHHI TOJbKO OT HoBoro
BpeMeHHu, HaunHast ¢ XVI B., nmocie Benukux reorpaduue-
CKHUX OTKpbITUU. Tornma e Havascsl MOCTENEHHBIN MPOLEcC
O0BeAMHEHNST MHpa B EAWHYIO JeMOTPAQHUIECKYIO CHC-
TeMyY — IPOIIECC, KOTOPBIH 3aBEpIIAETCS B HAIlle BpeMsl.

Corylacue cliegyeT CYUTAThb YIOBJIETBOPHUTEJILHBIM
BILIOTh 10 CaMOI'0 HadaJja MOSIBJIEHUS 4eJOBEYecTBa. DTO
TeM OoJjiee YAMBHUTEIBHO, 4YTO pPACYET IMOAPA3YMEBAECT
MOCTOSIHCTBO KOHCTAHT DPOCTA, KOTOPBIE OMpeAeSieHbl Ha
OCHOBAHUM COBPEMEHHBIX JAHHBIX M KOTOPBIE TPUMEHEHBI U
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K JaJIeKOMY IIPOLIJIOMY, YKa3bIBasi Ha TO, YTO MOJIENIb BEPHO
CXBaTBIBA€T OCHOBHBIE U€PThI POCTA HACEJICHUS MUDA.

[MoyunTenbHO CpaBHEHHE PACUETOB MOJENHU C MPOTHO-
3amMu aeMorpadun Ha Onmmkaiiimee Oymymee. MatemaTiye-
CKasi MOJICJIb YKa3bIBAaeT HA ACHMITOTHYECKUI MEepexos K
npeneny 14 mummapaos, npudeM 90 % npenesIbHOM YiCIeH-
HOCTH, paBHOM 12,5 MummapaoB, ciaeayeT oxxuaaTb k 2135 .
OTu JaHHbIE MOXHO cpaBHUTBH ¢ pacuetamu OOH [27] u
MeXIyHapOOHOTO HMHCTUTYTA TNPUKIATHOTO CHCTEMHOTO
anamuza (IIASA) [28] (puc. 7).

ITporanos OOH ocHOBaH Ha CyMMHPOBAHUH psijia ClieHA-
pueB 11t GepTUIBLHOCTH U CMEPTHOCTH IO I€BSTU PETUOHAM
mupa u goseaeH Ao 2150 r. [1o ontumManbHOMY ClieHAPHUIO
OOH nacenenue 3emMiH K 3TOMY CPOKY BBIHJET HA MOCTOSIH-
e peest 11 600 MUITHOHOB, KOTOPBIA 3aTEM IKCTPATIO-
supyetes 1o 2200 r. ITpornossl IIASA 0xBaTbIBalOT MEHb-
mui auana3oH BpemeHun — J0 2100 r. ¥ OCHOBaHBI Ha
pa3deneHud MHpa Ha IIECTh PETMOHOB MPU JIECATH CLEHA-
pusix pa3Butusi. ONTUMAaTBHBIM MTOJIaraeTcst BapuaHT Ne 7 —
MEJIJICHHOTO craia GepTUIHLHOCTH, IIPU KOTOPOM PacyeThl
OOH u ITASA mnpakTh4yeckd COBHAJAOT. MOICIbHBIN
pacuer JISKUT HECKOJIBKO BBIIIIE 3TUX MPOTHO30B (TalbI. 3).

Cremyer MoI4EepKHYTh, YTO pacuyeTsl aeMorpados o6a-
JIAIOT HE TOJILKO M3BECTHON MPOU3BOJILHOCTBIO, HO U MaTe-
MAaTHYECKH HEyCTONYUBEI, TAK KaK HEOOJIBIION CABUT HA 23
roJia B MPEANOJIOKEHUSIX 00 N3MEHEHNU (PepTUIHLHOCTH TN

Ta6mua 3. PocT HacesneHus: Mmupa

Ton 10°°N 10_6N[]1
—4.4 % 109 ©) 0
~1,6 x 109 o1 0.1

~35000 15 5
—15000 3:10 11
—7000 1015 21

0 100230 93

1000 275 185

1500 450 366

1650 550 519

1750 728 717

1800 907 887

1850 1170 1158

1900 1617 1656

1920 1811 1992

1930 2020 211

1940 2295 2480

1950 2515 2812

1955 2752 3009

1960 3019 3230

1965 3336 3478

1970 3698 3758

1975 4080 4073

1980 4450 4426

1985 4854 4820

1990 5292 5253

1995 5765 5724

2000 6251 6265

2005 6729 6746

2010 7561 7572

2025 8504 8749

2050 10019 10427

2075 10841 11462

2100 11185 12034

2125 11390 12398

2150 11543 12648

2200 11600 12946

2500 UN1 13536

N x 10° ]2 3 4 /] 2
25
5
20 ’f:(i://// » 7
15
06 11
7
/_
10
\8
5 / \
/ N o
N\
1950 2000 2050 2100 . 2150
40
6
%
3
30 \\
/
\/
20 /////,r-.____
]
L —1 14
0

Puc. 7. (a) IIpoexuu HacesieHust Mupa coryiacHo nporuozam OOH [27] u
ITIASA [28]. / — nocTosiHHast GepTHILHOCTD, 2 — MOCTOSHHASI CKOPOCTh
pocra, 3 — xpusuc III Mupa, 4 — Beicokmit Bapmant OOH, 5 —
cpenneBbicokuii Bapuant OOH, 6 — meuteHHbI crian (GepTHILHOCTH,
7 — cpenHuii criaj GepTHIILHOCTH, 8 — MEUICHHOE CHIXKEHHE CMEPTHO-
CTH, 9 — MOCTOSIHHASI CMEPTHOCTD, /0 — cpenHenu3kuil Bapuant OOH,
11— nu3kuii Bapuant OOH, /12— GpicTpoe cHkeHue GpepTusibHocTH, 111
— mogenb III, o — Hacrosimee Bpemsi. (6) M3MeHeHHsT BO3pacTHOTO
COCTaBa HACEJCHWs MHpa Opu jaeMorpaduyeckom mepexome. I3 —
mozoxe 15 net, 14 — crapiue 65 net o cpeaeMy Bapuanty OOH [27]

CMEPTHOCTH MPHUBOIUT K OBICTPOPACTYIIUM ITOCIEACTBUSIM.
[ToaToMy Takme pacueTsl XOpoIIo paboTaroT Ha HEOOJIBIIIOM
HWHTEpPBaJje BpeMEHH. 3a MOCIIeHNE AeCATUICTHSI, KaK YKa3bl-
Baer Canplk [29], mporHo3bl aemMorpaduu HEOJHOKPATHO
[ePeCMAaTPUBAJIMCH B CTOPOHY HX IIOBBILICHHSI.

6. lemorpaduyecknii nepexo/a
H CTaﬁlflJ'llfl?.a[ll(lﬂ HaceJICHUs MUpa
Hemorpaduuecknii iepexos 1Jisi HaceJICHUsI MUpa TpeJIcTa-

BJISIET COBEPIIICHHO OCOOBIN Mepuoa, TPeOYIOHii OTAesb-
Horo obOcyxaenus. Kax yxe ObLIO yKazaHO, €ro HAYaJo



72 C.I1. KATIMLIA

[VOH 1996

MOHO OTHECTH K 1965 1., a konenu — k T + 7 = 2049 rony.

Takum 00pa3oM, UIMTEILHOCTH HEPEXO0Ja COCTABISCT

2t = 84 roxa. 3a 3TO BpeMs HaceJIeHue MUpa BO3pacTeT B 3

paza. [{ns onucanus nemorpaduyeckoro nepexona lllene [3]

BBEJI MOHATHE JeMOTPA(PHUECKOr0 MYJIbTUIUIMKATOpa M,

KOTOPOE B pAMKaX MOJIEJIU MOXHO ONpPEIEIUTh KaK
N(T) + 1) arcctg 1

M = = =3
N(Ty —1) arcctg(—1)

(19)

B aTOM ciyuae HavaJio mepexoaa OTHECEHO K MOMEHTY
HAMBBICIIIEr0 HA0Opa CKOPOCTHU POCTA HACEJICHHS, 4 KOHEI —
K HanOO0JIbIIEMY CIIaly IPUPOCTA HACEJICHUS B COOTBETCTBUU
C OIICHKaMHU, cieJaHHbIMU Bbile. lleHe IpUBOIUT Cieayro-
mue 3adeHus M: nna Kuras M =2,46, Uaguu M =3,67 n
st mupa M =295, B XOpoIieM corjiacuu ¢ pe3yjbTaTaMu
pacueTa HECMOTPSI HA TO, YTO B HEKOTOPBIX CITy4asiX, Kak
Opanmus M = 1,67 uiu Mekcuka M =7, ecTb pacXoxIeHUE C
(19), uto uacTUYHO OOSI3aHO HM3BECTHOMY MPOWM3BOJIY B
OmpeAesIeHnH BpeMEHHBIX I'PAHUII IEPEX0Ia.

B macmtabe Bceil UCTOPUM YeIOBEUECTBA MEPEXOTHBIN
nepuos 3aaumaeT 1/50 000 moJTHOM TN TeIbHOCTH Pa3BUTHS,
omHako 1/10 Bcex Jirofieit, Korga-1u0o0 KUBIIKX, TPOXUBYT B
9TO BPEMsl, TaK YTO IIAHCHI MONACTh B 3TOT JpaMaTUYECKUi
NEepUoa HE TaK MaJlbl, KaK 3TO CIeIyeT U3 ero MPOAOJIKH-
TeJHHOCTU. TaKkylo OTHOBPEMEHHOCTh U OCTPOTY Iepexoaa
cleyeT OOBSCHUThL WMEHHO TEM CHJIbHBIM B3aMMOJICH-
CTBHEM, KOTOPOE OCYIIECTBIISCTCS MEXAY CTpaHAMH H
coOoO0IIeCTBAMYU B CHCTEME Y€JIOBEYECTBA. DTO MPUBOIUT K
CHHXPOHHU3ALMU MepexoJa B PA3JUYHBIX DPErHOHAX M K
000CTPEHUIO TEPEXOI0B. DTO SIBJIEHHE XOPOIIO M3BECTHO B
HeJlmHelHoW ¢u3uke [7]. B 3ToM Takke MOXHO BHIECTh
MOATBEPXKICHUE CYIIECTBEHHO HEJIMHEHHOTO TOBEICHUS
HaceJIeHUs 3eMJIM KaK CUCTEMBI.

JeicTBUTENIbHO, JeMorpaduueckuii mepexos  Heo-
OBIYAfHO PE30K, U €ro XapakTepHOE BpeMs YK€ HAMHOIO
MEHBIIIe CpeHEN MPOIOJDKATEIBHOCTH XU3HH, JOCTUTAIO-
meil B pa3BuTbix crpaHax 70 ser. VIMeHHO ymapHOCTB,
HEPaBHOBECHOCTH 3TOTO TMEePEX0/1a MPUBOJIUT K HAPYIIICHUIO
TeX JUIMTEJbHBIX, BHIPAOOTAHHBIX 34 TBHICSYEJICTHS] Halllel
HUCTOPUHU IIEHHOCTHBIX U ITHYECKUX NPEACTaBJICHUIA OOIIe-
CTBa, YyCTAHABIIMBAIOIINAX MPEEMCTBEHHOCTh MEXY ITOKOJIe-
HusiMA. CerofiHsl MPHHSTO TOBOPUTH, YTO CBSI3b BPEMEH
HapyliaeTcs U B 3TOM 00pase ClieyeT BUAETb (yHIaMeH-
TQJIbHYI0 KAaYeCTBEHHYIO MNPHUYUHY TOIl HEyCTPOEHHOCTH,
CJIEAYIOLIYIO U3 IpeACTaBICHUI MOAENN, XapaKTEPHBIM 115
HAIIero BPEMEeHHU CTpecc.

Hau6osee cyiecTBeH BLIBO O CTAOMIIU3AIIMY HACEJICHUS
MHpa MocJie JeMorpaduieckoro nepexoa. B ceete nmpemcra-
BJIEHHOM MOJEJIM 3TO CJIEAyeT U3-3a Mepexoja OT OJHOTO
THNA PA3BUTHS — TUIEPOOTIMIECKOr0O POCTA B TEUCHHE ITOXU
B u 3aBepmiaromierocss pexxuMoM ¢ OOOCTpeHHEM — K
CTaOMIM3UPOBAHHOMY pexxuMy 31moxu C, Kak CIeCTBUE TeX
CHUCTEMHBIX 3aKOHOMEPHOCTEH, KOTOpBIe JIeXKAT B OCHOBE
MoeaupoBaHus (puc. 8).

MoxHO cka3aThb, cienyst Anamy CMUTY, YTO Ta HEBUU-
Masl pyka caMOOpPraHu3alny, KOTopasi HampaBJsla pocT B
TEUeHHEe SMOXH B, Temepb H3MEHsET HAIly TPAaeKTOPHIO
Pa3BUTHS. DTO CYIIECTBEHHOE IIPEANOIOKEHNE COOCTBEHHO
cJeIyeT U3 MaTeMaTHYeCKON MOJENN U UMEET JOCTATOYHO
rJIyOOKHe OCHOBAHHMSI B CBOMCTBAX aHAIMTUYHOCTH (DYHKIMH
N(T) kak cpeHero 3Ha4YeHHsl B CTATUCTUYECKOM aHcaMOJte.
B cityyae yenoBeuecTBa peub HIET O MPEACKA3AHUY NIEpexo1a
CHCTEMBI M3 OJHOTO KAa4eCTBEHHOT'O COCTOSIHHSI B IPYTOe.
Ecim OBl peub IUIa O MPOJOJDKEHUN PA3BUTHS 110 M3BECT-
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Puc. 8. [lemorpadmueckuii nepexon. Ilpupoct nacenenns mupa ¢ 1750 r.
10 2100 r. ocpeJHEHHBIH 3a JeKabl. / — pa3BUBArOLLUECS, 2 — Pa3BUTHIE
crpansl (110 Meppuky)

HOMY IyTH, 0€3 TOTO KAYeCTBEHHOTO Mepexo/a, KOTOPBIHA
ceiiyac HACTyHaeT, TO IPOTHO3 ObLIO ObI HACTOJBKO XK€
Ipolle cAejaThb, HO LEHHOCTh TaKOro HpeABUAEHUS ObLia
OBI COOTBETCTBEHHO MEHBIIIE.

CucTeMHBIE MEXaHU3MBI U3MEHEHHS PEeXKUMa POCTa TPU
MPOXOXKICHAN JEeMOTrpaduueckoro Iepexojia HaceJeHHs
OTJIEJIbHOHM CTpaHbl, B KOTOPOW Mepexol MpeAcTaBlieH Kak
JBUXeHNE B (a30BOM MJIOCKOCTH OT OJHOTO aTTpakTopa K
npyromy, paccMoTpenbl Buiiinesckum [30] (puc. 9).

B 1o xe Bpems Illene, nmapmmii Hambosiee TOJIHOE
onmcaHue aeMorpaduueckoro Iepexoia, B 3aKJIIOUeHHE
cBoeil MoHorpaduu [3] mpuies K BbIBOAY, YTO HU OJIUH W3
MPEJIOKEHHBIX MEXaHU3MOB HE MOXET OOBSICHUTb 3TOTO
SIBJICHUSI, TOHMMAaHHE KOTOPOI'O0 BO3MOXHO TOJBKO IPHU
KOMILJIEKCHOM, HHTEPAKTUBHOM U CHCTEMHOM HOJIXOaX.
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Puc. 9. ®azoBas tuarpaMma pa3BUTHUSI BOCIPOU3BOACTBA HacesneHus [30]:
(a) MIBenus (1778-1984 rr.), (6) CCCP (1838-1986 rr.)




T. 166, Ne 1]

OEHOMEHOJIOTMYECKAA TEOPUA POCTA HACEJIEHUA 3EMJIN 73

C TOYKM 3peHUS CTATUCTUYECKON (DU3UKU U CUCTEMHOTO
aHaM3a TepexoJ HamoMmuHaeT (a30Boe MpeBpAIlCHHE,
KOTOpPOE MOXHO CBSI3aTh C U3MEHEHHEM PACIPEICTICHUS 110
BO3pacTy. B 3TOM cilyyae KMHETUKY HACeJICHUsS MHUpa YXe
HeNb3s OyIeT XapakTepU30BaTh TOJILKO IOJHBIM YHCIOM
mozeit B mauubli MomeHT N(T), a JDODKHO paccMaTpH-
BaThCSl U3MEHEHHE UX PACTIPE/ICIICHUS 110 BO3PACTY.

Pacnipenesienre HaceNneHUs IO BO3PACTY M IOy OOBIMHO
MPENICTABIIIOT B BUIE OUATPAMM, HAa KOTOPBIX HATJISAHO
BUJHO, KaK C BO3PAacTOM U3MEHSIETCS COCTAB HACEJICHUSI M KaK
B CJIyYae HECTAIlMOHAPHOI'O COCTOSIHUSI IPOUCXOAUT IBOJIIO-
oUsl CHCTEeMBbl. DTH paclpelneseHHs] Majlo MEHSUIMCh Ha
MPOTSDKEHUU BCeil dmoxu B M TOJMBKO HpH MPOXOKICHUU
Jemorpaduueckoro Imepexoma MPONCXOAUT KAa4eCTBEHHOE
U3MEHEHHME DacIpelieleHusl HacejleHusl 1o Bo3pacTy. OT
NUPaMUIbL, XapaKTEpHOH 11l nepuosa pocTa, NPOUCXOIUT
OBICTPBIA HEpexoa K CTOJ0000pa3sHOMY pacHpelesICHUIO,
MIPH KOTOPOM POCT HACEJICHUS MPAKTUYECKU MPEKPAIAeTCs
(puc. 10).

Pa3BuThIE CTpaHbI 75+ Bospact
1975r. — 1,1x10° (70|
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Puc. 10. Pacnipeiesienne HaceJeHUs 10 Bo3pacTam u nouty st 1975-ro u
2000-ro roxos mo pacyeraM Hammonampaoro 6ropo mepemucer CIIA.
Jutst 2000 r. 1aH cpeHuid BapuaHT

Huist pacuera 3TMX HM3MEHEHHl TNPUTOIHBI OOBIYHBIE
MeTOAbl JemMorpaduu, TMO3BOJISIONIME NPOrHO3UPOBATHL
pasButue Ha 2-3 mokosienus Buepen [31, 32]. OmHako
3BOJIFOLIMSL PACHPENEC/ICHUII TO BO3PAcTy B IEPEXOOHBIN
TIePHO/I JOJDKHA OBITh YUTEHA MPU PA3BUTUH MOJEIIN.

7. Tpaucopmanusi TeMIIOB Pa3BUTHSA
BO BpeMeHH

CyIlIeCTBEHHOE CBOWCTBO MOJEIM — 3TO U3MEHEHHE Mac-
mraba MCTOPUYECKOTO BPEMEHHU, MPOUCXOJSINee MO Mepe
pocta uenoBeuyecTBa. [IpeoOpa3zoBaHue BPEMEHH U €ro
VILTOTHEHUE XOPOIIO BUIHO Ha JIOTApU(PMHUUECKON IIKaje
10 Mepe MpuOIKeHus K KpuTuueckoit gate 77 = 2007 rox.
Taxyro Tpanchopmamuro Jerko mpeacTaBuTh MaTeMaTHye-
CKH, €CJIM BBECTH IMOHSATHE O MIHOBEHHOM BpeMeHHU T,
9KCIIOHEHITUATIBHOTO POCTa, PACCMATPHBAS €T0 B 3aBUCHMO-
ctu ot Bpemenu 7. Torna mis snox B u C nostyunm (cp. (7))

AN | 2 2 L-T
= (3r) =01 e LT )

WA 71 IpOonuJIoro, BAAJIU OT epexoga

T.(T)~T, - T. (21)
ITockobKy ceromHst Mbl 04eHb OTM3KU K T, TO T IPOCTO
pPaBHO yAaJIeHHIoO B pouuioe. Hanpumep, npu HACTYIICHUN
snoxu B 1,6 Munnnona net Tomy Hazaa B Hauase [1aneonura
3aMeTHOE U3MEHEHHE MOTJIO TPOU30MTH TOJIBKO 32 MUJUTHOH
niet. Takoit kpaitHe MeJIEHHBII POCT B Te AajleKue BpeMeHa
XOpOIIO M3BECTEH B AHTPOIOJIOTHH, OJHAKO YIOBJIETBOPH-
TEJIbHOrO OOBbsiCHEeHHs OH He uMelsl. OTMEeTHM, YTO B TO
BpeMsl 3HAYUTEIbHBI ObLIH U QIIyKTyanuu HacesieHus [25].

K xonmy KameHHOro Beka CYIIECTBEHHBIM BpPEMEHEM
nmepeMeH B HCTOPHH 4esioBeuecTBa Oblia Heosmrmueckas
pesomronusi. Ee Hactymnenme Osmsko k 7, = 11000 ner
TOMY Ha3aJ — MOMEHTY, KOrja IO JIorapupMHUYeCKON
LIKaJIe IPOILLJIA IIOJIOBUHA BPEMEHH POCTa YEJIOBEUECTBA U K
9TOMY BpPEMEHH NPOXHJa IOJIOBUHA JIFOIEH, Korma-imbdo
xuBIIX Py (17). B paMkax maHHON MOAeNIHM paccMaTpH-
BaeTCsl OCPeTHEHHAS KapTUHA, modToMy 3 dekta Heommru-
YeCKOW peBOJIIONUY (KakK cKayka B pa3BuTum) HeT. K aTomy
BpEMEHHU CKOpOCTh npupocta obu1a B 10 000 pa3 Beiiie, 4eM B
Havase [laneosmra, a HacejeHUe MUpPA MPUOTUZUIIOCH K 15
MUJUIMOHAM, YTO OJIM3KO K OIleHKaM [5].

IMpeoOpa3oBanust Macitaba BpeMeHH, IO CYIIECTBY,
€CTh KHHEMATH4YECKOE CBOWCTBO MO/IEJIHM, OTBEYArOIIee KHHE-
THKE runepOoJInueckoro pocra. B HacTosee Bpems 1o mepe
npudmkeHus K 71 BenmuuHa T, yKe OTCTYNAET OT JIMHEHHOU
3aBUCHUMOCTH M €€ CJIeNyeT PpACCUMTBIBATH IO TOYHOH
dbopmyne (20). Takum obpazom, T, = 58 mpoxoauT uepes
CBOC MPHHMAJIbHOE 3HA4Y€HNE, COOTBETCTBYIOIIEE YKa3aH-
HOMY BBIILIE CPEIHETr0/I0BOMY pocTty B 1,7 % u BpeMeHu
yasoenust 1> = 0,77, =40 romam. DTO NOAYEPKUBAET,
HACKOJILKO CTPEMHTENILHO YeJIOBEYECTBO MPOXOIUT Yepe3
KPUTUYECKHH TEpUON; NpH CTAOWUIM3AUUM YHCICHHOCTH
nacesnenuss T, craper GeICTpo pactd kak Te~ (T — T))° /T
mpu T > T (puc. 11).

Jlorapudmuueckoe mnpeoOpa3oBaHUE BPEMEHHU MOYYH-
TEJbHO NMPUMEHUTH K HNEPUOAM3ALMM UCTOPUM U KPYIHBIX
ucropuieckux cooObituil (Tabi. 4). Tak, ucropus JdpeBHero
Erunra oxBaThIBaeT Tpu ThICSUENIETHS U 3aBepiamiack 2700
et tomy Hazan. Craenys ['mb6ony [33], ynagokx Pumckoit

T. T, =0,7T,
400 280
300 AN 210
200 N 140
100 \\ / 70
Ty
0 N
1600 1700 1800 1900 2000 2100
T, roabt

Puc. 11. 3aBUCMMOCTb MTHOBEHHOT'O BPEMEHHU SKCIIOHEHIIMAIBHOT'O POCTa
Teotr T




74 C.I1. KAIIMLIA [V®H 1996
VnpoiuenHas nocieaoBatenbHocTh |7, muH. |[eoso- Bmx- Adpuxa Azust ABscrpa- T, MIH.
OCHOBHBIX TexHoJsoruit Kamennoro [ner ruueckas| EBpona Huit C B o T Awme- |neT
BeKa Hazajg  [pnoxa Boctok Kurait puUKHM |Hazang

MUKPOJIUTBI U CJIOXHBIE aE Ounysaii
OpYyusi IOBCEMECTHO e
PacpoCTpaHeHbl IS M\ L
$ — 0,01 = SANAAAAL [ KaMeHHpIH Bek
i HoeBuHbIE MJIACTUHBL > I 0,01
§) Bo MHOTHX permoHax 5 Bepxuuit [Taneonut /
- . =
I~~~
Otens! B GopmmucTBe| 005 - = g R N 0.05
’ >
PeTHOHOB & ’§ Cpennuii [Taneomut Cpenanit '
R = ITaneonut
@ 0.1 Mycrbe ——
_ -/ T ~ 0,1
Alesb: KpynHbIe =
CHMMeTpPUYHbIE pyOnia B / = 3
Gonpmei sact Adppukn / 85 A
H N ~ T,
u EBpasun / 054 28 Huxuuii [TaneosuT DKykopauan L oss
/ ] OE ’
0,7
W3zepHu 0,7
/ Bocrounas QE
Asus 1,0 = O
Jlepamya ? - 1,0
/ u "oxua" £ )E JLTY JlanTHaH
) BApYIuX 28
_ peruonax s T =
L — | = ] . - 15
AHHUE CTOSIHKI N
ﬁ I S — CrepkdonTeiin |:| CellbCKOE X034ICTBO
o ¢ C OpYAMSIMH TIO3/THETO
ﬂﬂ};)(;cnle ¢ 2,0 1 = KaMEHHOT'O BeKa
HoT ﬂq g Xanap ?? Pusat T1aBHBIM 06pa3oM
THIeTIBl A = " "
é Amensb ¢ "oxkHamu
TlepBbie KAMEHHBIE OPY U 2,5 6es py6u
IIpoctsie sapa
? ? ? |:| 1 OTILETIBI

Puc. 12. Craauu ITaneonuta (KemOpumKckas SHIUKIONE IS SBOJIFOLUH YesIoBeKa [S])

UMIIEPUU TPOJOJDKaiICs 1,5 ThICSYU JIET, B TO BpeMsl Kak
HBIHEIITHUAE UMIIEPUH CO3/IaBAJIHCH 32 BEKA U PACIATAI0OTCS 3a
necstuiieTus (puc. 12).

PacrspkeHune u cxkaTre BpeMEHH JIyHIle BCErO BUTHO, €CIIH
U3BECTHBIE UCTOPUUECKUE IEPUO/IBI IPEICTABUTD B JJOTapud-
muueckoM Macmrabe. OnbIT aHTPOMOJIOTOB U TPAAMIIUAU
HACTOPUKOB YE€TKO HAaMEYaroT pyOeXHu 310X, PAaBHOMEPHO
paszesstonye B JIorapuMHUIeCKOM Maciitabe BpeMsi OT
Ty = 4,4 mmwumona yner tomy Haszam mpo 1 = 2007. Ilpnm
3TOM cJielyeT UMETh B BUIY, YTO CAMU I'PAHHUIBI HCTOpUYE-
CKUX MEPHOJIOB, a TeM 0oJiee JOUCTOPUIECKUX, HEBO3MOXHO
YCTAHOBUTH CO CKOJIBKO-HUOYIb 3HAUNTETHLHON TOYHOCTBIO.
DTOMy MelIaeT Kak HEKOTopasi CyObeKTUBHOCTh OIpeeie-
HUS TPAHUI] TIEPUOJIOB, TAK M TO, YTO MEPEXObl B Pa3HBIX
pErnoHax MPOUCXOIUIIN He TOYHO CHHXPOHHO. TeM He MeHee
9TU SMIMPUYECKH YCTAHOBJICHHBIE MEPHOJIbI 3amMevaTelb-
HbIM 00pa3oM JIOXKATCS Ha JIOTapu(PMUUECKYIO IIKaJIy Ha
BCEM MPOTSDKEHNH DA3BUTHS 4esioBeuecTBa. boisee Toro, €
TOW TOYHOCTBIO, KOTOPYEO MOXHO OXHUAATh, 3TA TIEPHOIH-
3aIs1 COOTBETCTBYET TOMY, UTO KK/l IIUKJI KOpoYe B 2,5—
3 pa3a mpeaIecTBYIONIETO IUKJIA U BEJIET K YBEJTHYCHUIO
YHUCJIEHHOCTU BO CTOJIbKO e pa3. LlukamvHOCTh Takoi
TeOMETPUYECKON TPOTPECCHH BPEMEH MOXET OBITh IpeacTa-
BJIEHA KaK MOCJIEIOBATEILHOCTh HHTEPBAJIOB

AT(0) = Kze™?, (22)
rae 0 — uenas yacte Int’ =In|t — )| u HOMEp mepuona,
HauuHast ¢ 6 =0 no 6 =11 =InK, npeanoyioxuB, 4To
COKpAIleHIe KaXI0TO CIIeIYIOIero NUKJIa IPONCXOOUT B

=272 paza. Torma npomoOJIKUTEJHLHOCTH HYJIEBOTO
nepuoga ATx = Kt = 2,8 MITH. JIeT U i1 BpEMEHH Pa3BU-
THs moJryuum (cMm. (10))

InK

T|—To:KrZe’H:eLlKrzl,S&Kr. (23)
d -

DTa OleHKa IPOIOJDKUTEILHOCTH pa3BUTHUsI OJIM3KA K 3HAUE-
uuto Ty — Ty = nKt/2 = 1,571 Kt , nojy4eHHOMY BBIIIIE
(16). Heboublioe pacxoxaeHUE CBS3aHO C PA3HBIMU OICH-
KaMH JUIMTEJbHOCTH HYJIEBOTO IIUKJIA — 3MOXU A.

Taxum oOpa3om, B kaxablii u3 11 mepuonor smoxu B
xmwto mo AP =2K*=9 MUJTHAPAOB JIIOAEH, TOorAa Kak
caMa TPOJIOJDKUTENILHOCTh IIMKJIOB U3MEHSUIACh OT | MUJI-
JmoHa 70 42 jer, a 9 MIWLIMAPIOB BBHICTYNAET KaK WHBa-
PUAHTHBIN IEPUOJT CHCTEMHOT'O POCTa OOIIET0 YHUCIa JIFOJCH.
Tak, camonono6ue pa3BUTHS YEIOBEUECTBA MPOSIBIISETCS HA
HOBOM YpPOBHE CKEHJIMHTA, B MAaCIITA0OMPOBAHUU XPOHOJIO-
TUM U YUCJICHHOCTH IUKJIOB COIMAIBHO-3KOHOMHUYECKOTO H
TEXHOJIOTHYECKOTO POCTa, KOTOPBIMH OTMEYCHBI BBIICIICH-
Hble o9Tamnbl. OTMEYEHHYIO MEPUOJAMYHOCTH (POPMATBHO
MOJKHO CBA3aTh C TeM, 4To Py(t') = K?Int' mepuoanuno B
KOMILJIEKCHOM oOJiacTu, eciau npunucath P (asy, ogHako
CMBEICII ee He BITOJIHE siceH. C ApYyroif CTOPOHBI, SKCIIOHEHITHA-
JIbHASI TIOCIIEIOBATEILHOCTh IUKIIOB COOTBETCTBYET TOMY,
YTO MOXHO OXHJIATh JJIsl HAPACTAFOIIETO psijia OudypKariuii,
HO B NPEJCTABJIEHHOM YypaBHeHUMit pocrta (16) Takoro poaa
HEYCTOWYMBOCTEN HE JOJIKHO OBITh.

Juist KameHHOTO Beka BUAHO HE TOJIBKO MOATBEPXKICHUE
OTMEUEHHOHN NUKINYHOCTH, HO W 00Ilasi OTHOBPEMEHHOCTh
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Tao6smua 4. Pazsutue uenoBeyecTsa B jorapupuueckom Macirade. Onenenenusi: 1 — Bropm 10-54 Tic. net, 2 — Pucc 200-250 Thic. steT, 3 — Munenb
400-500 TbIC. JeT, 4 — Ttonn 600-800 Teic. jer, 5 — Jlynait 800-2000 tbic. Jyiet. ITocieHME NaHHBIE YKa3bIBarOT Ha Oo0Jiee CIIOXHYIO
TOCJIEIOBATEJILHOCTD OJIeIeHeHuH [5]. 3aMeTHM, 4TO Ui 1aJIeKOro MPOIIJIOro OLEHKU YUCJICHHOCTH U3BECTHBI TOJIBKO MO MOPSAKY BEJIUYMH, TOI 1A

KaK 1aTUpOBKa U3BECTHA CPABHUTEJIBHO JIYYIIE.

Teosorus Hemorpadust 1 aHTPOIOJIOTUS Ucropus
U TEXHUKA
Tlepuon | I[lepuosa| Dnoxa Bex 0 T N Tlepuon AT
oJiesie- (maTer) (rojpn)
HEHHSI
2175 13 x 10° Iepexon k 14 x 10°
Crabumsanus 125 4eJI0BEK, M3MCHEHHE
C 2050 10,5 x 10° BO3PACTHOTO COCTaBa,
ypOaHu3aus
MupoBoit 42
2007 7 x 10° nemorpadu-
u 1 vecKuit —T
T C TEPEXON 4 «— HACTOSsIIIIee BpeMsi
o T 1965 3,5 % 10° KOMITBEOTEPBI
JI (0] MHPOBBIE BOIHBI
(0] P 10 3JIEKTPOIHEPIUsl
1L "nu Hosgeiimas 125 MIPOMBIIIICHHAS
E A 1840 PpeBOJTIOLNS
H (hpaHIy3cKas peBOJIONHS,
K 10° Hogas 340 BEJIMKHUE Teorpaduieckue
1500 OTKPBITHS,
KHHTOLIeYaTaHHe
8
B Cpennue Bexa 1000
500 H.3.
IMTagenune Puma
7 « PosxiectBo XpHUCTOBO
108 Llpem—mﬁ MHUDP 2500 r‘peuug, Byﬂﬂa’
2000 mo H.5. MUCbMEHHOCTh
6 Eruner, Kuraii, Ungus
Heomnur 7000 OnomMalHuBaHue
9000 10 H.3. JKUBOTHBIX
K Kepamuka, Oponza
A 5 MHKPOJIMTHI
M 107 Mesommr 20000
n 1 E 29000 3acenenue
" H 4 AMepuxn
E H Myctbe 51000
i bl 80000 .
n Homo Sapiens
C 3 pedb, OBJIAICHHE OTHEM
T B 106 A 140000
([)I E 220000 3acesieHue
E 2 K ) Espormnel, A3un
H emnb 380000
3 600000
4 1 Py6nmna
10° Ounysait 1000000
1600000 Homo Habilis
: A 0 OTesieHre TOMUAHUTT
) 2800000 OT TOMHHOHUIOB
4400000 B Adpuke

repexoja OT OJHOTO IMKJIa K cleayromeMy. Bompoc o
CHHXPOHHOCTU MHUPOBOTI'O HUCTOPUYECKOTrO Mpolecca ITaBHO
HaXOJUTCSl B LIEHTPE BHUMAHUS UCTOPHYECKOU Hayku [34].
OcoOeHHO WHTepecHa HemaBHssE MoHorpadus bskoHOBa
[35], ueTko yka3aBIETO W HA SKCIIOHEHIIMATIHLHOE COKpaIlle-
HUE UCTOpUIECKOro BpeMeHn. O JHOBPEMEHHOCTD IEPEX0I0B
00s3aHa B TIEPBYIO OuYe€pe/lb B3aMMOJCUCTBHIO B CHUCTEME
HAceJieHusT MHpa, M HalIrogaeMasi CHHXPOHHOCTb €CTh
CHJIbHBIN JOBOJ B MOJIb3Y PA3BUTOrO CHCTEMHOTO MOJIXOAa
K TJIOOATbHOM 3BOJTIONNY Y€JIOBEYECTBA.

OTMeueHHbIE JIaThl MEPEXOJ0B OOBIMHO CBSI3BIBAIOT C
NEePBBIMHU MPOSIBJICHUSIMHI HOBOW TEXHOJIOTHH HJIA COLMAJIb-
HOTO TepeyCcTPONCTBa, a MO Mepe AaJIbHeUIero pa3BUTHUS
MPOUCXOANT PACIIPOCTPAHEHHE HOBBIX IIPU3HAKOB B CIIEYIO-
it k1. Ha Takyro mepruoIMYHOCTh KPYMHBIX CONUATBHO-
TEXHOJIOTMYECKUX IUKJIOB BIEpPBbIE BHUMaHUE ObLIO 0Opa-
meHo B 1928 r. H.JI. KonagpatseBeiM [36]. OmHako s
TUIEPOOINYECKOTO POCTa MEPUOAMYHOCTh peasu3yercs
TOJIBKO B JIOTapu(MUYECKOM MPEICTABICHUN PA3BUTHUS, HO
OXBATBIBAET YK€ BCIO HCTOPHIO YEJIOBEYECTBA.
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N3 xoHumenmuu MoOAEIH CJIeLyeT, YTO B TeX CIlydasix,
KOTa HACTYNAJ IJIUTENbHBIA pa3pblB B MOMYJISIUAX, TO B
MHPOBOM COOOIIECTBE TPOUCXOIUIIO 3aME/IJICHUE Pa3BUTHUS
B T€X aHKJIABaX, KOTOPbIE HAJOJITO OTACIISIIUCH OT OCHOBHOU
Macchl YeJIOBEUECTBA. B aHTpomosioruu Xxopouo U3BECTHO,
4TO H30JSALUUS MaJIbIX TPYNI HPUBOAUT K 3aMeIJICHUIO
9BOJIIOIMM OOILECTBA, a B JIPEBHUX H30JISATaX M CErOJHS
MOXHO HaWTH cOOOIIEeCTBa, HAXOMSIIUECS HA HEOJIUTHYE-
CKOH ¥ JJa)Ke MaJICOJIMTHUECKOM CTaIuu pa3BUTHUS. 3aIepKKa
MpOU30ILLJIAa U C JAOKOJYMOOBOH AMEpUKOH, JIMTEIbHOE
BpeMsl pa3BUBAIOILIEHCS CaMOCTOSITEIbHO, HO, Oymyuu
HaJ0Jro oTopBaHHOW oT EBpasmiickoro MmaccuBa, OHa
HEMUHYEMO OTCTaJia OT MPOIEcca Pa3BUTHSI MUPOBOI IIUBH-
JI3anun.

8. YcroitunBocTsh pa3BuTHsi

Bonbmioit muTepec mpeacTaBisieT aHAJIN3 YCTOWYMBOCTH
nporecca pocta. Eciu Mbl 00paTUMCS K KPUTEPUSIM YCTOM-
YABOCTH cucTeMbl To JIsmyHoBy [8], paccmaTtpuBasi ee
MOBEJICHUE NMPH MAaJjiOM BO3MYIIEHUU On = dngexp At, TO,
ucnoib3ys (14), mis mokasartesisi pocTa HEYCTOWYMBOCTHU
MOJIyYIM

0 (dn .,
i—&<a)—81n2?

Taxum o6pazom, ot Ty 10 7| POCT MO 3TOMY KPUTEPUIO
HeycToiuuB U npu n = nK/4 (t.e. B 1965 1.) mmm t = —1
JIOCTUTAET Amax = 1. Tosbko nocie T = 2007 1. u nepeMene
3HaKa A POCT CTAHOBUTCS CHUCTEMHO YCTOHYHMBBIM. DTOT
MaKCUMYM HEYCTOWYMBOCTH OYEHb OJM30K K COOBITHSAM
MEPBOI 1 BTOPON MHUPOBBIX BOIH U, 110 CYIIECTBY, OTBEYAET
0XM/1aeMON HEyCTOMYMBOCTH B IOJCUCTEME TaK Ha3blBae-
MBIX Pa3BUTHIX CTpaH (CM. puc. 8, paszen 6).

CucremMHast yCTOMYMBOCTD Pa3BUTHUS YEJIOBEYECTBA BO
BpeMS NEPEXOJHOr0 IMEPHO/a C KOHKPETHO-MCTOPHUYECKOU
TOYKHU 3PEHHS] UMEET UCKIIFOUNTEIbHOE 3HaueHue. JleiicTBu-
TeJIbHO, MpPH JeMOorpaduyeckoM INepexojae Ha ero mepBoi
CTaIuM TPOUCXOAUT BHE3AMHOE TMOSBJICHHE MOJIOAOTO H
AKTHBHOTO MOKOJeHNs. Tax ObLI0 B pa3BUTHIX CTpAHAX — B
nepByro ouepenb B XIX B. B EBpome, xorga Espomna
IPOXOUIA YePE3 ITOT 3Tall. Tora BO3HUKIIU AeMorpaduye-
CKH€ HPEAINOChUIKA KaK ISl CTPEMUTEIbHOIO 3KOHOMUYE-
CKOTO poCTa, Tak W [JIs TeX MOIIHBIX BOJIH 3MHUIDAIHUH,
KOTOpbIe TipuBesid K 3acesnenuto Hoeoro Ceera, Cubupu u
ABgcTpanuu.

Keiinc [40], ObITb MOXET, IEPBBIM OOpATHII BHUMAHHUE HA
poub memorpaduueckoro pakTopa B AeCTaOMIN3AINN MDA,
KaK pe3yJbTaT CTPEMUTEIBLHOIO POCTA HACEJICHUS U 9KOHO-
muku 3anagnoir EBpomsbl, B nepByro ouepenb ['epmanuu, a
3ateM Poccun un SlnmoHuu. DT0 pa3BUTHE COMPOBOXKIAIOCH
YXOJIOM HACeJIeHUs] M3 CeJl B TOpoJa W OBLJIO BaXXHBIM
(bakTOpOM B CHUCTEMHOW JeCTAOWIM3AIMM MHpaA TEpes
MupoBbiMH BoitHaMu XX B. [TonoGHast moTepst ycToiuuBo-
CTH CBsI3aHA C OOIIMM CBOWCTBOM CHCTEM, MPOXOJSIINX
yepe3 pe3Koe U3MEHEHHE COCTOSIHUS, KOT1a CTaOuIM3UpPyIo-
e GakTopsl, 00eCcHeYnBaroIIe YCTORIMBOCTh POCTa, He
YCIIEBAIOT peasin30BaThCs. IMEHHO 3TO BBIPAXXEHO B KpHUTE-
pun JlsmyHoBa, KOT1a IpK HACTYIJICHUH AEMOTpapruecKoro
Iepexo1a U3MEHEHUE CKOPOCTH POCTA CUCTEMbI JOCTUIAET
CBOETO MaKCHUMyMa.

B mHacrosiee BpeMsi BO3MOXKHAa NOJOOHAS TOTEPS
CHUCTEMHOIl yCTOMYMBOCTH HpPH HPOXOXKIECHHUH PA3BUBAIO-

(24)

IIUXCS CTPaH uepe3 JeMorpaduueckuil mepexo; — nepexo/l,
KOTOPBIN NMPOU30UIET B 2 pa3za OwicTpee, ueM B EBpomne, u
OXBaTHUT B 15 pa3 OoJibliie Jiro/ieit. 3/1ech, B EPBYIO OYepeb,
cienyer oOpaTWTh BHMMAaHHE Ha COBPEMEHHOE Da3BHTHE
Kutast 1 anuu, xoTOpble IMEHHO B CHJIy CTPEMHUTEIHHO-
CTH POCTa MOTYT MPHUBECTH K TIOTEPE II100aTbHOM CHCTEMHOMN
ycToiunBocTU. Takue BO3MOXKHBIE HEYCTONYMBOCTH MPHUH-
OUMHAAJIBHO HEJIb3sl MpeacKa3aTb, OJHAKO yKa3aTh Ha HX
BEPOSITHOCTb HE TOJILKO BO3MOXKHO, HO U CJIEAYET CIeaTh.
VIMeHHO B COXpaHEHHH YCTOWYMBOCTH PA3BUTHS COCTOUT
rJaBHAs OTBETCTBEHHOCTh MHPOBOI'O COOOIIECTBA: COXpa-
HUTb MHUDP B 3HOXY KPYTBIX NE€pPEeMEH M He JAaThb MECTHBIM
KOH(JIMKTaM pa3roperbcsi B MOXKap, MOJOOHBIA TOMY, YTO
Bo3HHK B EBpore B Havae XX B.

Be3 Takoii ri06aibHON yCTOWYMBOCTH HEBO3MOXKHO
perieHne BceX APYruX TJIOOATBHBIX MPOOJieM, Kak Obl
3HAYNMbl OHHM HU Ka3ajuch. [lo3ToMy mpum OOCYXICHUU
rJ100aJIbHBIX BOIMPOCOB O€30MACHOCTH, HAPSAY C BOCHHOM,
9KOHOMMYECKOM M 9KOJIOTUUECKON Oe30MacHOCTbIO, CIEAYEeT
BKJIFOUUTH B AHAJIN3, IPUYEM JAJIEKO He Ha TIOCTIeTHEM MeCTe,
demoepaguueckuil gaxmop 0e30TMACHOCTH U CTAOMIIBHOCTHU
MHpA, YIUTHIBATH HE TOJBKO KOJIMYCCTBEHHBIC U JUHAMUIYEC-
CKHe MapaMeTpbl pOCTa HACEJCHUs, HO U KaYeCTBEHHBIC, B
TOM YHCJIE, STHUYECKUE (PAKTOPHI.

Tem He MeHee KaK HaJIW4YME TOCTATOYHO DPETYJISIPHBIX
MEPUOIMIECKIX IUKJIOB, TAK M Y€TKO BBIPAXEHHAS YCTOWIH-
BOCTh K TAaKUM CIJIBHBIM BO3MYIIEHUSIM, KaK MaHIEMIUS
qyMbl, puBeAmas k norepe 3040 % Hacenenus EBpormsl B
XIV B. [5] u Tem xe MUPOBBIM BoifHam, yHecmuM 10 %
HacelleHuss Mupa B XX B., OKa3bIBAET, YTO TJIOOAJIbHOE
pa3BUTHE YCTOWYMBO, IOCKOJBKY OBICTPO BOCCTaHABIIH-
BaeTcsl OOIIMUIA IpoIlecC pocTa M BHIHO YCTONYMBOE pa3BU-
THE Ha TMPOTSDKEHUH BCEX UKJIOB, YKA3aHHBIX BBIIIIE.

O1HUM U3 CTAOUITU3UPYIOLINX (PAKTOPOB, MO-BUAUMOMY,
SIBJISIETCS YCTAHOBJIEHHE NMPOCTPAHCTBEHHOI'O paclpeaee-
HUS HacesleHUsl. Ha OCHOBaHUM MpecTaBICHHN O TUHAMUKE
CHCTEM CIIeAyeT MPEANOIOXKUTh, YTO pacceeHre HapOoI0B
OyneT oka3bIBaTh AeMIIupyrolliee BIUSHIE HA HECTAOUIIb-
HOCTH POCTa. DTO CJIEAyeT U W3 TOrO, 4TO JoOaBJieHHE K
KAHETHYECKOMY YPaBHEHUIO POCTa HPOCTPAHCTBEHHOTO
muddysuonnoro uiena V2N mupuBeneT K CTaOMIM3amuMm
poOCTa CHCTEMBI, TOCKOJIbKY COOCTBEHHBIC 3HAYCHUS JIAILIA-
cra"a oTtpunarte’abHbl [17]. OmHAKO BOMPOC O CHCTEMHOM
cTabmwIbHOCTU pocTa TpebyeT GoJjiee MoAPOOHOr0 N3YyUEHUS
€ yueToM poJiu QIyKTyalui.

I'pyOas oreHka QuiyKTyanuil B CHCTEMe HACEJICHUS MUPa
npeiokeHa B [9]. B oTHocuTenbHOM Mepe (GIyKTyanuu
BO3PACTAIOT MO Mepe MPUOIMKEeHUs K pyOexy amnoxu A u B,
a B a0COJIFOTHOM CTEeNeHn — 110 Mepe POCTa YeJIOBEUECTBA, U
B HAIlle BpeMsI MOTYT JOCTUTaTh

N =vVKN=~20x 10°. (25)

ITpocTpaHcTBeHHOE pacnpesesieHHe HapOJOHACEIICHHS
MUpa B MacliTade peruoHa, CTpaHbl WJIM T'OPOJOB KpaiiHe
HEPABHOMEPHO M UMEET BBIPAKEHHBIN (PpaKTaIbHBIN Xapak-
tep. Tax, AeTanbHOE HCCIIEAOBAHNE paCIIpeiesIeH s Hacee-
Huss @panmmu HemaBHO mpoussen Jle Bpa, oGpamasice x
MyJbTH(GpakTaapHoMy Metony [37]. st pacnpenesieHus
YUCIIEHHOCTH HacesieHusi ropoaoB Mupa U(R) B 3aBUCHMO-
CTHU OT paHra R MOXHO NPEAJIOKUTh BEIPAKEHHUE

o U() In UO

R) = 0770
U( ) R—I—II'IU()7

(26)
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KOTOpoe nepexoaut npu R > In Uy Bo ¢ppakTanbHOE, TUIEp-
OGosmueckoe pacmpenesienue, a mpu R — 0 — B pacmnpenee-
HHE, OTPAHMYEHHOE YACIEHHOCTHIO HACEJIEHUSI CAMOTO KPYII-
Horo ropoja mupa U.

Wuarterpupyss  (26) B mpememax or R=0 gm0
Rimax = UpIn Uy npu Upyjy = 1, TO 101 BCEro HaceJIeHUs
mupa noayuuM N = Uy In? Uy, 4TO 1ae€T BO3MOXKHOCTh 110 N
naiitu Uy u U(R). Takum 06pa3oM, He BBOISI HIKAKUX HOBBIX
apaMeTpOB, YIAETCS BIIOJIHE YIOBJIETBOPUTEILHO, HECMOT-
psl Ha TPYIHOCTH B ONPEICICHUU YUCIEHHOCTH HACEJICHUS
TOPOJIOB, OMUCATH PAHXHUPOBKY 'OPOJIOB MUPA B HACTOSIIIIEM
u mnponuiom [38, 43]. Takx, npu P.X., npunss N ~ 200
MIULTMOHOB, TO Uil HacesneHus: JlpeBHero Puma, rae oaux
Kommzeit Bmermman 50 000 3putene#t, momyanm Uy ~ 1 M-
JINOHA, YTO COOTBETCTBYET OIEHKAM HCTOPUKOB. 3aMETHUM,
ato otHomenue Uy/N = 1/1n* Uy ~ 0,4 % majo MeHsieTcs
JUJIS TOPOJIOB PACCMATPUBAEMBIX B MOJAEIN MacIITa0O0B.

OueBuaHO, 4TO (26) HE MPUMEHMMO [JISI OTICJIBHBIX
cTpaH, rie (QpakTajgpHbIE DACIPENeTICHUS DPEaATU3YIOTCS
TOJBKO aCUMNTOTHYECKH, UCKIIFOYNB KPYIHBIE Topoma [39].
Beenennyro onenky Uy MOXHO CBSI3aTh € TeM, uTo In U ecTb
€CTECTBEHHBIH JIOrapupMHUYECKUN MacIITad, Mepa Py CKeii-
JIMHIe CUCTEMBbI HACEJICHHBIX IIYHKTOB 3eMJIH, YTO CBSI3AHO C
MpencTaBleHneM 00 aCHMOTOTHYECKOH KOBapHAHTHOCTH,
npeaioxkeHHoro bapenbiiatom [51. Taxum oOpa3om, cie-
JIAaHHBIE OLIEHKU CJIYKaT JOBOJOM B I1OJIb3y CTATUCTHYECKOT O
CHUCTEMHOTO TOJAXO0Ja K HACEJIEHHIO MHpa, HPHUHSITOTO B
JIaHHOU paboTe. B paMkax MoJIHOM TeOpuH Takue pacipe/ie-
JIEHUS cJieyeT MOJYYATh KaK CJIEACTBHE aBTOMOAEIBLHOCTH
pPa3BUTHUSL U MPOMEXKYTOYHOH ACHUMIITOTUKU BO BPEMEHHU U
MPOCTPAHCTBE B CAMOOPTaHU3YIOIIMXCS cucTeMax (puc. 13).

U-10°

20

10° |

108

107

10°

10 In Uy
Kpynneiiiue roposa mupa

105 20 R
10% -
10° |

10% |

N
| | | | | | |

102 10 10* 105 10°® 107 10® 10° R

AN |

Puc. 13. Pacnipeesienre ropojoB Mupa 1o Hacestenuto (1995r.) I — U(R),
2— U(R) = (Upln Up)/R = (290 x 10%)/R npu R > In Uy = 16,67, 3 —
BOMX’u. Ha Bpe3ke 4 oTMeuYeHA TOYKAMH YHUCICHHOCTb HACEJICHUS
KPYNHEHIINX TOPOJIOB MUpPA B JIMHEHHOM Maciutabe HaumHas ¢ Tokuo
(Touka mpu R = 0), ganee mo mopsaky: | — Mexkcuko Cutm, 2 — Can
IMayo, 3 — Heto Mopk, 4 — Mlanxaii, 5 — KamekyrTa, 6 — Bysnoc
Aiipec, 7— Puo ne XKaneiipo, 8 — JIonaoH, 9 — CeyJ1, 10 — Bomobeit, 11
— Jloc Anxenec, 12— Ocaka, 13 — Ilekun, 14 — Mocksa, 15 — [Tapux,
16 — Ixakapta, 17 — Tuaunun, 18 — Kaup, 19 — Terepan, 20 — enan

3aMeTHM, YTO pacrpeieeHue JOX0/10B HACeJICHUS TAKXKe
MOXeET OBITh HPEACTABJICHO CTENEeHHbIM 3akoHOM [lapero.
Kax yxazan Ckeppot [40], pekypcuBHBIN XxapakTep OOJIb-
IITHCTBA COIMAJILHBIX SIBJICHUH JIE)KUT B OCHOBE TE€X MeXa-
HU3MOB, KOTOPBIE MPUBOAAT K CHIBHBIM KOPPEJISIHIM IO
BPEMEHU U NPOCTPAHCTBY M 3aTE€M BBIPAXKAIOTCS B CaMO-
0100HOM Pa3BUTUH, CTOJIb XaPAKTEPHOM IS COLIMATIBHBIX
SIBJICHUU.

Takum 00pa3om, B UCTOPUH YEJIOBEYECTBA MBI CTAJIKH-
BaeMcCs KaK C aBTOMOJICIIBHOCTBIO, TaKk M C Hepapxueit
HEyCTOHYMBOCTEN pasHoro macmraba. OgHako riodajibHO
pas3BuTasi MOJeJIb YKa3blBaeT HA YCTOWYUBOCTH 3TOrO MPO-
mecca B paMKax IeJIOCTHOTO Pa3BUTHsI YEJIOBEUECTBA.

9. Bansinne okpy:karomieil cpeabl

B mpencraBieHHo#l mepuonnsanuu, Jaxe He oOpaiasich K
(bopManbHBIM BBIBOJAM MOJEIWPOBAHUS, BHAHO, KaK B
HACTOSsIIIIee BpeMsl MPOUCXOAMT 3aBEpIICHUE LEJION JMMOXU
pocTa M CMEHa HapaJurMbl pa3BUTHUS 4esioBe4ecTBAa. MBbI
BUJIIM, YTO Ha BCEM MPOTSDKEHHU Pa3BUTHUE YEJIOBEUECTBA
MO>HO PAacCMaTpPUBATh KaK €AMHYIO U OTKPBITYIO CUCTEMY.
OTKpBLITOCTh CHCTEMBI O3HAYAET, YTO BHEIIIHUE PECYPCHI HE
OKa3bIBAIOT MPSIMOTO BIIUSHHSI HA POCT U €r0 Mpeell.

Taxkum 006pa3zoM, ympaBJjeHHE POCTOM HACENICHUs OTIpe-
JIeJIsieTCsl BHYTPEHHUMHE, CUCTEMHBIMU (DakTopamMu pas3BH-
TUs, PaKTOpPaMH, MOCTOSIHHO JIEHCTBYIOIMMU Ha MPOTSIKE-
HUM 00Jiee YeM MUJUIMOHA JIET U aIeKBATHO OMHMCHIBAEMBIMU
MaTeMaTU4YecKOol MoJeibto. JlelicTBUTEeIbHO, HA BCEM IIYTH
pocTa 4eJI0BEYEeCTBO B IIEJIOM BCETJa PACHOJIaralio J0CTa-
TOYHBIMH PECYpPCaMU ISl PA3BUTHSI, ¥ X YEJIOBEK OCBAUBAI,
paccensisicb o 3emuie U yBeanmuuBasi 3(pPpekTHBHOCTH TpPO-
u3BoACTBA. Torma e, Korjja KOHTaKTOB, MECTHBIX PECYpCOB
U IPOCTPAHCTBA He ObLIO, Pa3BUTHE KOHYAJIOCh, OJHAKO B
CpellHEM POCT ObLIT HEYKJIOHHBIM. C KaX/IbIM IIUKJIOM pPOCTa
BCE MEHBIIIE YCHJIMHA IIJIO Ha oOecrevueHWe MUIei, Bce
Oosiblle Ha pa3BuTHe. HakoHen, cerofHss B pa3BUTHIX
ctpaHaXx 3+ 4% HaceJeHUs MOXET INPOKOPMHUTL BCIO
crpany. Ilo yTBepxkieHHIo 3KCIepTOB MexXayHapoIHOH
OpraHM3alvy MHUTAHMUS U B HACTOSIIEE BPEMsl TaKXKe €CThb
JIOCTATOYHO MIPOCTPAHCTBA W PECypCOB Ha IUIAHETE IS
MPUHIUIHATHBHONR BO3MOXKHOCTH 00€CIIeUnTh MUTaHueM 20—
25 MIJUIMApIIOB 4eJIOBeK. PacmpocTpaHeHHBIM SIBIISETCS
YTBEPXKJIEHHUE O TOM, YTO AeMorpaduueckuil nepexon omnpe-
nensieTcss ucuepnanueM pecypcoB. OJHAKO PACTET YUCIO
yKa3aHUH Ha TO, YTO UMEHHO CHCTEMHBIE MTPOLIECCHI IBOJIIO-
[IUY TAFOT KJTFOY K TOHUMAHUIO IPUYMH Nepexo/1a, a HANBHBIN
MaJIbTY3MaHCKUI TOAXO0J HE CHOCOOEH OOBSCHUTH 3TO
SIBJICHUE, MMEIOIIee TAaKO€ 3HAaueHWe B Haiie Bpems [41].
Tax, HenaBHO Ha psje yoeautesbHbIX npumepoB Jle Bbpa
mokasaj, 4TO HACTYIUIEHHE JeMorpaduyeckoro mnepexoga
HENIb3sl MEXaHHCTUYECKH OOBSCHITH MepeHaCeJIeHUEM U
oTCyTCTBUEM pecypcoB [43]. Ho cux mop u B 0003puMOM
OyayIIeM TaKue pecypchbl Oy IyT UMEThCS U TIO3BOJISIT IPOUTH
4yepe3 geMorpaduyueckuil nepexo, Ipu KOTOPOM HaceJIeHUe
MUpPa ACUMITOTUYECKH YBEJIMUUTCS BCETO B 2,5 pa3za— ot 5,7
MILHapaoB Ha 1995 1. k 14 muwummapaam. Takum o6paszom,
BEIBOJI, K KOTOPOMY MPUBOJIUT PA3BUTASI MOJIEIIb, COCTOUT B
00IIeil He3aBUCUMOCTH TJI00AJIbHOTO POCTa OT BHEIIHHX
pPECYpCOB, BBIBOJ, HAXOJSINUICS B MPOTUBOPEUHHU C OOIIe-
OPUHATHIMU M TPAJULUOHHBIMU MPEACTABICHUSIMU O OJIU3-
KOM HCYEPIIaHUH PECYPCOB.

BrIBOI O HE3aBHCHMOCTH OT TJIOOAJBHBIX PECypcoB
MOXHO C(OPMYIMPOBATH KaK MPHHIHI 0eMO2paAPUUecKO20
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umnepamusa, XKak CJIeACTBHE MMMAHEHTHOCTU CHUCTEMHOIO
pocTa YesIoBeueCTBa, MPOSIBIISIOLIEECS HA IPOTSKEHAH IPaK-
THYECKH BCETO BPEMEHHU €0 3BOJIIONUYU U CAMOOPT AHU3AIIHH.
Hannmume Takux oOIIMX MPENNnoOChUIOK POCTa HE O3HAYaeT,
YTO JIOKAJLHO B TMepeHaceJeHHBIX TOopoJax M CTpaHax
MECTHBIE PECYpChbl HE HCUEPIAaHbl WM OJM3KU K HcYepIa-
HUIO, YTO TOJBKO MOJYEPKUBAET HEOOXOAMMOCTh Pa3BUTHSI.
B mpomnuioM B pe3yibTaTe TaKUX YCIOBHH HacTymasia
MUTpaIysl HaceJeHUsl, U TaK 3acesUINCh U OCBAMBAJIHCH
HOBBIC 3eMJIH. TeM He MeHee pachpe/iejiCHue HaCeJICHUs Ha
3eMiie KpaifHe HEpaBHOMEPHO, U MOXHO CTaBUTH BOIPOC,
4eM UMEHHO, KAKUMHU CUCTEMHBIMU (PaKTOPAMH 3TO OIpPee-
msietcsa. Tak, Bo Bpemsi pacuBeta [peBHero Puma ero
HaceJieHue gocturajio | muumona — 10 1 % Bcero Hacele-
HUSI MUPA B Ty IOPY KOHIIEHTPUPOBAJIOCH B OJTHOM BEJIHKOM
ropoJie, B TO BpeMsi, KOTJja OOIIUPHBIE MPOCTPAHCTBA ObLIH
MaJjio obutaemsl. [Tnomaas Maaun Beero Ha 30 % OGouibiie
ApreHTuHBI, OJIHAKO HacejeHue cyOkoHTuHeHTa B 30 pa3s
Oobliie, YeM y APIreHTHHBI, KOTOpas IO YTBEPXKICHUIO
9KCIEPTOB, B IPHUHIIHIIE, MOTJIa ObI IPOKOPMHUTH BECh MUD.

Pa3BuTOMy B MO/JIEJIM CHCTEMHOMY MOXO1Y TPOTHBOPE-
4aT HEOMaJIbTY3MAaHCKUE KOHIENIMU Menoy3oB, mpencra-
Biennbie B "Ipenenax pocra" [44]. B ux uccieqoBaHusx u
MOJEJISIX, OCOOCHHO B TocieaHell kHure [44], cCOBEpIIICHHO
JIOTMATHYECKH YTBEPXKAAETCS, YTO OCHOBHOMI MPOIIECC — 3TO
9KCIIOHEHITUABHBIA POCT, YTBEPXKICHWE, HAaXOJsIeecs B
MPOTHBOPEYNH CO BCEMH JAHHBIMHU B3SITBIMHE 32 JIOCTATOYHO
nojiaroe BpeMs. B 3axiroueHue 3aMeTUM, 4TO B HACTOSILEE
BpeMsi PuMckuii ki1y0 OTOIIEN OT TeX MpeaeibHBIX PeayK-
[IMOHUCTCKUX TIO3WIUH, KOTOpBbIE XapakTepHbI IS €ro
MEepBOTO JOKJIaa B CTOPOHY 0oJiee MHTETPATUBHOTO MOJ-
xona [45], mpuBedaImero kK WHTEPECHOMY M 00OOIIEHHOMY
B3IJISTy HA CYJbOBI YeJIOBEUECTBA, U3JI0KEHHOMY B MOCJIC/I-
HeMm nokJiazie Kunra u Hlueiinepa [46].

B pamkax mogoOHBIX HMCCIICIOBAHMIA CTAaHET BOIPOC O
MyTsIX pa3BUTHS B 0003puMoM Oymymem. Eciim B mporiom
BCE BBIPAXAJOCh B KOJIMYECTBEHHOM POCTE, TO B HOBBIX
YCJIOBUSIX MPH CTAOMIN3AINN YUCIICHHOCTH HACEJICHUS KPU-
TEepHEM PA3BUTHUS, [I0-BUJUMOMY, CTAHET Kauechnao Hacese-
Husl. Tak, 3a U3MEeHeHHeM BO3PACTHOU CTPYKTYPbI HACEJICHUS
CJIeayeT TJIyOoKasl mepecTpoiika IEHHOCTHBIX OPHUEHTAUH B
oOmectBe, OoJiblllasi HArpy3ka Ha 3paBOOXpAHEHHE,
CHCTEMY CONMAILHOW 3aIUThI M 00pa3oBaHus. OUeHb cyIe-
CTBEH BOIIPOC O HEPABHOMEPHOCTH PA3BUTHS U pacrpeaese-
HUS OoraTcTBa MNpHU IMEpexojie K CTaOMIN3UPOBAHHOMY
HACEJICHUIO MUDPA, KaKuM OyeT acCUMITOTHYECKOE COCTOS-
HHE MHPOBOTO COOOIIECTBA W HACKOJBKO 3TO COCTOSHHE
OyneT yCTOWIMBO.

10. 3ak/aro4yenue ¥ BHIBOILI

Juist HacesneHUs: MUpa Pa3BUTHIM MOAXOM MO3BOJISET OXBa-
TUTh T'POMAJHBIN AMANa30H BPEMEHHM M KPYyT SIBJICHUH, B
KOTOPBIE BXOJIUT, 1O CYIIIECTBY, BCSI UCTOPHS YEJIOBEUECTBA.
[ToCTOSIHCTBO M MHBAPUAHTHOCTH ABTOMO/IEJILHOTO MPOIIec-
ca, 111 KOTOPOT'O YCTAHABJIMBAIOTCS €CTECTBEHHbIE TPAHUIIBI
€ro NMPUMEHUMOCTH, NMPEACTABIISIETCSI OCHOBHBIM pe3yJIbTa-
TOM MOJIEJH, MCIOJIB3YIOIIEH TOJIBKO caMble HEOOXOqMMBbIE
¥ MUHUMaJIbHBIE CPEJICTBA ISl CBOETO OCTPOCHHUSI.
Mogenp npeniaraer (GeHOMEHOJIOIMYECKOe, MaKpPOCKO-
MINYECKOE ONHUCAHME SIBJIEHMM U HE MOXET IIPETEHI0BATh Ha
00BbsSICHEHNE KOHKPETHBIX JETaJbHBIX MEXaHU3MOB, IPHUBO-
JISIKAX K POCTY, Pa3BUTHUIO, NMapaJOKCAJIbHO OKa3bIBalo-
IIUXCS HE CBS3aHHBIMH C HENOCPEICTBEHHBIM BIIMSHHUEM

BHEIIHUX PECYpPCcOB Ha pocT. I1o CyliecTBy, Y€TKO BBISIBJICH-
HOE KOOIEPATHBHOE B3aMMOJAEHCTBHE CTAJIO OIPEAEIISIO-
LM IPY TOCTPOECHUH TEOPUH. DTO U €CTh TOT MEXaHU3M, O
KOTOPOM B KOHEYHOM HTOT€ HJIET PEYb.

CrpaBe/UIMBOCTh TPHUHIUIIOB MOJICIIUPOBAHUS CIIETyET
BUACTh HE TOJIBKO B TOM, HACKOJBKO OJIU3KO pacueT
COBHAAaeT ¢ HaOJIONaeMbIMU JaHHBIMU, CKOJIBKO B CJIE/-
CTBUSIX T€X OCHOBHBIX MPEANOJIOXKEHUH O CHCTEMHOCTH U
CTAMOHAPHOCTH TPOIeCca YCTONYMBOTO aBTOMOIEIBLHOTO
pocTa, KOTOpBIE TOJIOKEHBI B OCHOBY Teopuu. VIMEHHO B
9TOM MPECTABIISETCS YCIeX MPUMEHEHU ST METOJ0B HEJTMHEH-
HOI MEXaHUKHU, Pa3BUTHIX B 3HAUUTEILHON Mepe XaKkeHOM U
[TpUroXXuHbBIM B CHCTEMHOM HOJXOJE M HPUJIOXKEHHBIX K
ananmu3y pocrta HaceineHus: 3emin [47]. OxBaTwiBasi Takou
0OJIBIION MPOMEXYTOK BPEMEHU M YUCICHHOCTH, CIIEAYET
AMETh B BHJY, YTO IO CAMOMY CBOWCTBY HEJIMHEHHOCTH
MOJIEJIH €€ HEeJIb3s1 HEMOCPEACTBEHHO MPUMEHSThH K OT/ICb-
HBIM PeroHaM U CTpaHaM.

CyI1eCTBEHHBIM BBIBOJOM TEOPHH CTAJIO MPEACTABICHIE
0 TmpeobpazoBaHun 3(PPEKTUBHON MPOJOTKUTEILHOCTH
HACTOPUYECKOTO BPEMEHH MO Mepe CaMOYCKOPEHHOTO pocTa
YeJIOBEYECTBA. Y CTAaHOBJIEHUE pyOexa, OT KOTOPOI'o CIeyeT
OTCYMTBIBATH BpPEMs, MACIITA0 KOTOPOTO YBEJIUIUBACTCS O
Mepe yAaJeHHs B NOPOILIOE, OTBEYACT MNPEICTABICHUSIM
HACTOPUKOB M AHTPOIOJIOTOB O MEPHOIU3ANUN PA3BUTHS U
MPUIAaeT WX MHTYUTHBHBIM MPEICTABICHUSIM KOJIMIECTBEH-
HBII CMBICIL.

AHann3 MOKa3bIBALT, YTO YEJTOBEYESCTBO HBIHE TPOXOTUT
KPUTUYECKYIO 3MOXY CMEHBI NMapaJurM pPa3BUTHUS, HUKOTJA
mpexje He mepexuBaeMyro. Hexotopwie ncropuku ceituac
MPOBO3TJIACHIIN KOHeEI uctopuu [48]. OmHako Teneps HACTY-
MTUJT KOHETT Topa3io 0oJiee OOIIUPHOM STIOXH, a KPUTHYCCKUE
TOJIbI TEepexoja OKa3aJIuCh CKATBIMU B WCKIIIOUYUTEIBHO
KOPOTKUE CPOKH, CBUIETEJSMH M YYaCTHMKAMHU KOTOPBIX
MBI cTanu [49].

B maHHOM mccaenoBaHUM JAeMoTrpaduueckomMy GaxTopy
MIpUIAeTCsl TIEPBOCTENIEHHOE 3HauYeHne. [IpuxoauTcst oTMme-
THUTh, YTO B JUCKYCCHSX MO IJI100aIbHON MpobieMaTuke 10
MOCJIETHETO BPEMEHU JIeMOTpapUIecKuii OIX0I, MO CyIIe-
CTBY, OTCYTCTBYET U IO IOJUTHYECKUM MOTHBAM TIOJ
JIABJICHUEM HEKOTOPBIX BEJIMKUX AEPKaB ObLI HCKJIIOYECH W3
obcyxaeHus. B HacTosiiee BpeMst 3TO TOJIOKEHHE U3MEHH-
jgock [50]. B cmily yKkasaHHBIX HPUYMH M TE€X OCTPBIX
JIUCKYCCHIA M BBIBOJIOB, KOTOpBIC JEJAlOTCSI Ha OCHOBE
MPEICTABICHANA O TPEABUIUMOM OYAYIIEM, CIICAYeT CUM-
TaTh LEJEeCOO0Pa3HON MOCTAHOBKY MEXIMCHUILTNHAPHBIX
KOMILJIEKCHBIX UCCIIETIOBAHUH 3TUX MPOOJIeM, I/1e MaTeMaTH-
YeCKOe MOJIEINPOBAHUE [TOJDKHO YYaCTBOBATH BMECTE C
JIPYTEME METOJaMH B aHAJIM3€ POCTA YMCIEHHOCTH HaceJie-
HUSL MUpa U TeX MOCJEICTBUMN, KOTOPBIE 3TOT POCT OynmeT
HAMETb.

TpyaHO AYMATh, YTO MOKHO CO3HATEIHHO B 0003PUMOM
OyayiieM BO3JECTBOBATH HA ITOT MPOLECC B CHIIy Mac-
mTaba MPOUCXOJANICT0O W TEMIIOB 3THUX COOBITHH, camMo
MMOHMMAaHKe KOTOPBIX ellie He ToJIHO. Eci pa3BuTas Moieb
IIOMOXET MOHMMAHUIO U AACT BO3MOXXHOCTb NPEHJIOKUTH
HEKOTOPYIO OOILYIO JUIs YeJIOBEUECTBA KAHBY €I'0 Pa3BUTHUS U
MIEPCHEKTUBY BPEMEHH, KAPTUHY MPUTOTHYIO ISl AaHTPOIIO-
JIOTWU U TeMoTpaduu, CONNOIOTHH 1 UCTOPUH, & METUKAM U
MOJIMTHKAM YBUIETh CUCTEMHBIE TPEANOCHIIKH HBIHEIITHET O
MIEPEXOTHOT0 MEPHO/Ia, KaK MCTOYHHKA CTPECCOB ISl OT-
JIeNIbHOTO 4eJIOBEKa M KPUTUYECKOI'O COCTOSIHUS 111 MUPO-
BOI'O COOOIIECTBA, TO aBTOP OYIET CYMTATh OIBIT 3TOTO
MEXIUCIUTLITHAPHOT O UCCIIEAOBAHUS OTPABIAHHBIM.
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PHENOMENOLOGICAL THEORY OF WORLD POPULATION GROWTH

S.P. Kapitza
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Vorobiovskoye shosse 2, 117334 Moscow, Russia

Tel. (7-095) 137-65 77. Fax (7-095) 938-20 30
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Of all global problems world population growth is the most significant one. Demographic data describe this process in a concise and
quantitative way in its past and present. By analyzing this development it is possible by applying the concepts of systems analysis and
synergetics, to work out a mathematical model for a phenomenological description of the global demographic process and to project its
trends into the future. Assuming selfsimilarity as the dynamic principle of development, growth can be described practically over the
whole of human history, assuming the growth rate to be proportional to the square of the number of people. The large parameter of the
theory and the effective size of a coherent population group is of the order of 103 and the microscopic parameter of the phenomenology
is the human lifespan. The demographic transition — a transition to a stabilized world population of some 14 billion in the foreseeable
future — is a systemic singularity and is determined by the inherent pattern of growth of an open system, rather than by the lack of
resources. The development of a quantitative nonlinear theory of the world population is of interest for interdisciplinary research in
anthropology and demography, history and sociology, for population genetics and epidemiology, for studies in evolution of humankind
and the origin of man. The model also provides insight into the stability of growth and the present predicament of humankind, and
provides a setting for discussing the main global problems.
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