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TEOJIOTO-AEMOT'PA®IYHA MO/JIEJIb ITPOLIECY
HAPOJOHACE/IIEHHA 3EMJII. CTATTA 11
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3a JOMOMOrolo TpakTyBaHHSI KOCMOGMI3MYHOI MOJEJi MPOoLeCy €BOJIOLIMHOTO PO3BUTKY 3eMJli i3 3allydeHHSIM Jie-
MorpadiuHMX TaHUX i BUKOPUCTAHHSM MEXaHi3My 3BOPOTHOTO 3B’SI3KYy CTBOPEHO TeoJsioro-iemMorpadiuHy Moaenib 3
MaKCHUMAaJIbHO MOXJIMBOIO ITPOrHO3HOK KOMITOHEHTOIO Ta OTPUMAHO MapaMeTpu MPOLIECY HApPOJIOHACETIEHHS 3a Pi3HUX
CILIEHapiiB i BapiaHTiB fioro po3BUTKY. OIiHEHO 3arajIbHY TPUBATICTH TIPOIIECY HAPOIOHACETIEHHST — Bill TIOSIBU TIEPIITHX i
JI0 3HUKHEHHSI OCTAHHIX JIIOAEH SIK iCTOT, KPUTUIHO 3aJIEXKHUX Bill MaTepiaTbHO-eHePTeTUIHOI CTPYKTYPH TUTAHETH.

KirouoBi ciioBa: reoJiorisi, nemorpadisi, Moziesib, MPOrHo3, Mpoliec, Jyac.

Meni abcoatommno sacHo, Wo mMu iCHyeMO Yy NAGHI,
AKULL pecyIremMbCs npasuiamu,

wo Oyau cmeopeni yHieepcarbHuUM po3yMoM,

a He eUnaokosicmio.

M. Kaky'!

BpaxoByroun BimomocTi, HaBeleHi y TOIepenHiii
crarti 1 [6], Ta Oepydyn mo yBaru Te, L0 iHHOBALil —
IIc HOBOBBEIECHHS B Tajy3sdX TEXHiKW, TEXHOJIOTil,
oprasisalilii mpaili Ta ynpaBJIiHHS Ha OCHOBiI HayKOBO-
texHiuHoro mporpecy (HTII), po3BUTOK mpoluecy Ha-
pOIlIOHACEIEHHS, BiIIOBIAHO 10 BUKOPUCTAHUX JAEMO-
rpadiyHuX gaHuX [6, OUB. TaOIUIIO]|, PO3IIISHYTO SIK
“iHHOBauiiHuMi1” cueHapiii (puc. 1, kpuBi ABCDGHF
ta ABCDGI), siknii icCTOTHO BifIpi3HSIETBHCS Binm “opra-
HIYHOrOo” 3 yYacy Ioyatky JeMorpadiqyHoro BHOYXY
(Touka B).

st BU3HAUYEHHSI YaCOBUX i JeMorpagiyHUX KOOp-
JUHAT TOUYKU B 3a TOITOMOTI0I0 CTAaHAAPTHUX CTATUCTUY-
HUX METOJiB PO3paxOBaHO MAacCHUB 3HAaY€Hb BiTHOCHOIL
cepeHbOI MOXMOKU 3a TMOBAPIAaHTHOTO OLIIHIOBAHHS
TEHAEHLI 3MiHM KiJIBKOCTI JroAeit y miamasoni 1750—
1900 pp. YcTaHoBJIEHO, 110 MiHiMaJbHa BEJIMYMHA Bil-
HOCHOI CepeIHbOI MOXOKM TsKie mo 1841 p. (puc. 2).
Lo gaTy B momajbIIoMy pO3INISIHYTO SIK HaiiMOBIpHi-
LIV Yac TTovYaTKy JeMorpadigaoro Buoyxy {1}2, mics
TOTO SK KiJIBKiCTh Jiromeit carma 1,202 mupn (puc. 3,
dopmyna (1)).

Takum yMHOM, BiJ yacy MOsIBY MEPLIOi perpoayK-
TUBHOI mapu 10 1841 p. KiabKiCTb JTI0/Iei B JOIHIYCTPi-
aJIbHOMY CYCITiUILCTBI 3pocia 3 2 ocid mo 1,202 mipa.
BignosigHo g0 dopmyiu

n (N, +1)

Atf = :

! ln(n)

“I"2ABTOpCHKi KOMEHTapi AMB. y KiHIIi CTATTi.

AL,
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TPUBAJCTh MPOLIECY HAPOJOHACEJEHHS N0 IMOYaTKy
nemorpadiuyHoro BUOyxy (AtlB) JIOPiBHIOE 6259 poKiB.
OTxe, 4yac TMOSIBU TEpIIoi PenpoAYKTUBHOI TMapu —
4418 pokis no H. X., a vac mosiBm Amama — 4433 pokiB
no H. X. OcranHs BennynHa, OTpUMaHa pO3paxyHKO-
BUM CIIOCOOOM, 3HAXOAUTHCSI Mailxke MocepeanHi Jaia-
MMa30Hy OCHOBHMX TE€OJIOTIYHMX Bepciit® (puc. 4). Veritas
in medio est — icmuna nepebysae nocepeouni.

V pamkax “iHHOBaLiiHOTrO” ClLiEHapilO0 PO3INISIHY-
TO TpU UMOBIPHO IPaHUYHI BapiaHTH, SIKi BUSHAYAIOTh
KOPUIOP MOXJIMBOCTEW MOAAIBIIOTO PO3BUTKY AEMO-
rpagiyHOro npoiecy.

Bapianm nepwuii — necumicmuvnuii, po3BUTOK
naeMorpadiuHoOro mpoiiecy 3a HaiiMeHII CIPUSITIMBUX
o0cTaBUH. BifblIicTh Joaeit MpoJaOBXKY€E CIOMiBaTUCH,
1[0 y JTIOJICTBA € JOBrOTPUBAJe 3eMHE MallOYTHE, TIPO-
Te, 3a BEJINKUM PaxyHKOM, MOTo MoXe i He OyTu. Ake
XXI ¢T. — 1€ CTOJITTS He JIMIle CTPIMKO 3pOCTaroyvoi
€HepreTUYHOI MOTYTHOCTI JIIOJCTBA, a W YCBiIOMJIEH-
Hs1 0€33aXMCHOCTI Tepea MPUPOAHMMU KaTakJizMaMu
Ta HeratuBHUMM Hachigkamu HTII. ¥V 2015 p. The
Bulletin of the Atomic Scientists 3acdikcyBaB CTpil-
KM CBOTO 3HaMeHMUTOro “rommHHuka CygHoro maHs”
Ha “0e3 TpbOX XBWJIMH OMiBHIY”. Y Takuii crocid, 3a
JIOTIOMOTOI0 KOJIEKTUBHOTO €KCIIEPTHOTO OIiHIOBAHHS,
KOMIIETeHTHI (paxiBLi BKa3aju Ha Te, 110 JIOICTBO 3a-
HaATO OJM3bKO MiIiIII0 10 MEXi CBOTO iCHYBaHHS ue-
pe3 Te, 110 “HiYMM He CTPUMYBaHi KJIiMaTU4HI 3MiHU,
MiXKHapoJIHa MoJepHi3allis sAepHol 30poi i BeauuesHi
SIIEPHI apCeHAIM € HaA3BUYAHOIO i OYEBUIHOIO 3a-
TPO30I0 MOMAJIBIIOMY iCHYBAaHHIO JIIOACTBA, a CBITOBI
JIiIepU BUSIBUIIMCS HE3JATHUMU Ha Jil Ti€l IIBUIKOCTI
i TOoro MacumTa0y, sIKi MOTPiOHI 17151 3aXKUCTy TPOMAISIH
BiIl TTOTEeHIIMHMUX KaTtacTpod” [8].

YpaxyBaBiuu, 1o npuitaeiHiii “CynHuil neHb”
TpUBaTUME “TUCSIYY POKIB”, a JIOAW BOJOIIIOTh 3HAU-
HUM afanTaliifHIM pecypcoM, Jac MovaTrky yoyBaHHS
HaceJeHHS (DOpMaIbHO TMPUYPOUCHO (XOoda IIsl TTOMis
MOXe BiIOYTUCH i paHillle) 10 HacTaHHS “omiBHOYI"{2}.
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Puc. 1. lemorpadiuna Moaesb MpoLecy HapojoHaceaeHHs TuiaHeTu 3eMist: [ — “opraHiuyHuil” cueHapiit; eapianmu “innosayiiinoco”
cueHapito: 2 — IECUMICTUIHUI, 3 — ONTUMICTUYHUM, 4 — QYTypUCTUIHNIA; 30inbenHs nonyaayii atodell 6HACAIO0K HAYK08O-MEXHIUHO20
npoepecy. 5 — 3a ONTUMICTUYHUM BapiaHTOM, 6 — 3a (PYTYPUCTUYHUM BapiaHTOM; 8IOHOCHA iCMOpU4Ha 00CMOBIPHICMb 0eMocpapiuHux
danux: 7 — MiHiMaibHA, & — HUKYA 32 cepefHio, 9 — cepemHs, /0 — Bula 3a cepenHto, // — mMakcumaiibHa;, /2 — MPOTHO3

]

Fig. 1. Demographic model of the Earth’s human population process: / — “organic” scenario; options “innovative” scenario: 2 —
pessimistic, 3 — optimistic, 4 — futuristic; increasing population of people as a result scientific and technological progress: 5 — the optimistic
variant, 6 — for the futuristic option; relative historical accuracy demographics: 7 — minimum, § — below average, 9 — average, 10 —

higher than the average, // — maximum; /2 — forecast
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Puc. 2. BusHaueHHs JaTU TOYATKy AeMOrpadiqyHOro BUOyXy

Fig. 2. Determining the starting date of the demographic “explo-
sion”

Y takoMy BUIIaaKy, B3SIBLIU A0 YBaru 4ac rmosiBU mep-
wmx groaeit (—4433 pokis go H. X.), HacTaHHS “oImiB-
HOYi”, 3rigHO 3 IHTEePIOJSIUIHHUMU PO3paXyHKaMU*,
ciin ouikyBatu y 2028 p. (Touka D 3 neMorpadiyHoOIO
KoopauHaroro 7,87 mipm). 3a HassBHUMU aemMorpadiu-
HUMM JaHUMH, OTPUMAaHUMU pe3yJIbTaTaMM i TIPUHIIM-
MOM CUMETpii OYJI0 CTBOPEHO MECUMICTUUHUI BapiaHT
nmemorpadiuroi momedi (puc. 1, kpuBa ABCDEF, tipo-
THO3HI ITapaMeTPU IUB. Y TaOJIUIL).
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ITo3utrBOM € Te, 1110 MMOBIPHICTb peaizallil necu-
MICTUYHOTIO BapiaHTa 3 Y4aCOM 3MEHILyBATUMEThCS 3BT~
KU TIOCUJIEHHIO 1HCTUHKTY CamMoO30epekeHHsSI Ta IMiaBU-
LIEHHIO ¢()eKTUBHOCTI Iili COIiyMy IIIOIO HEWTpami3arlii
HacaMIiepell aHTPOITIOTEHHMX 3arpo3, 3aBASYyIOUr 3pOC-
TaHHIO CEPEeIHBOrO piBHS iHTeIeKTy. Amke e y XIX cT.
OyJIM TiICTaBU CTBEPKYBATH: OLIBILIICTD JIIOEH HE MUC-
Jat1b i muciutu He 3natHi (K. Mapkc), Tomi sax y XXI cT.
3aBasiku HTTI € migctaBu CTBEpAKYBaTU MPOTUJIEKHE:
OUIBLLICTD JIIOJEW MUCIISITh i MUCIUTY 3AaTHI.

Bapianm opyeuit — onmumicmuunuit>, po3BUTOK IEMO-
rpacivyHOro Mpolecy 3a HaMCIPUSTIUBIILIMX OOCTaBUH.

3 ornsany Ha aymky I1. Typumna mpo Te, 110 TO-
TOYHA KiJIbKICTb HACEJIEHHSI BIUIMBAE HA HACTYIMHI Jie-
MorpagiyHi TOKa3HUKU, JJIsI 3HAXOIKEHHSI MeXaHi3My
3BOPOTHOTO 3B’SI3KYy 3 TOHAJIBIINM HOTO BUKOPHMCTAH-
HSIM IS OOTPYHTYBAHHSI JIOBFOCTPOKOBOI ITPOTHO3HOI
KOMITOHEHTU OyJI0 3amissHO JeMorpadiuyHi maaHi IMmicis
Jatu geMorpaiyHoro BUOyXy.

AKTHUBI3a1il0 MPOLIeCy HapOAOHAaCeJIeHHSI BHACITI-
nok HTIT moxxHa ouiHUTH 3a (paKTUYHUMU 3HAYEH-
HSIMU KoedillieHTa 3pOCTaHHS PEeNPOAYKTUBHUX IT1ap
(n,), 3a bopmynolo A

(v, +1))ai
T - ’
e N, — HaceseHHs1 3eMJli /-T0O MOMEHTY 3TiJIHO 3 BU-
KOPUCTaHUMU AeMorpadGiyHMMU JaHUMU.
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Hacenenns (N), mapa oci6

16 N,=0,01994t— 67,08834t + 57119,72860 (1) 1900; 1,650
o R*=0,99997
jid
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Puc. 3. ®parmeHT nemorpadiuHoi MOIei MPoleCy HapOJAOHACEIEHHS 3eMITi.

YMOBHI NTO3HaUeHHSs IMB. Ha puc. 1

Fig. 3. Fragment of demographic model of the Earth’s human population process
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Puc. 4. Bepcii iimoBipHOTro 4acy mosieu nepinux jwoneir. Yac mosisu moxeit (Big H. X.) — y norapudmiuHomy maciirabi. Bepcii:
I — naykosi; 2 — Etbena ne Binbitons; 3 — AnTHoxilicbka; 4 — BizaHriiicbka; 5 — lyneiicbka; 6 — I. HptotoHa; 7 — . Kermepa;

& — aBTOpIB

Fig. 4. Versions of probable time of the first human beings appearance. Versions: 1 — scientific; 2 — Wtienne de Vignolles; 3 — of

Antioch; 4 — Byzantine; 5 — Jewish; 6 — I. Newton; 7 — J. Kepler; & — authors
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Puc. 5. 3anexHicTb n, Bim Nf YMOBHI TO3HaYeHHS IUB. Ha puc. |
Fig. 5. Dependency diagram n, of Nf
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Ilpoenosni 2eon020-demoepaghiuni napamempu (cmarnom na 2016 p.)
Forecasting geological-demographic parameters (as of 2016)

Cuenapii
“IaHoBaniiHui”
IMapamerp -
“Opraniynuii” Bapiant
TIeCHMIiCTHYHUIT ONTHMICTHYHUI byTypuctHuHMI
Yac nosiBu Anama, pik (Touka A Ha puc. 1). —4433 (mo H. X.) | —4433 (mo H. X.) | —4433 (mo H. X.) | —4433 (no H. X.)
Yac noCsrHeHHsI MAKCHMyMY HapOJIOHACEIICHHS 2673 2028 2673 9779
(touku D;G; 1), pix
Yac 3HMKHEHHs OCcTaHHIX Jitozieid (Touxu F; 1) , pik 9779 9779 9779 9779
TpuBaicTs Iporecy HapoxoHaceIeHHS (KpUBL
ABCDEF, ABCGHF, ABCGI), B pokax 14212 14212 14212 14212
Tpusaiicts “komMpopTHOro” mepiony
(xpuBi ABCD, ABCG, ABCGI), B poxax 7106 6461 7106 14212
TpuBamicTs “KOM(pOPTHOrO” MUHYJIOTO
(kpusa ABC), B pokax 6449 6449 6449 6449
TpuBamicts “koMpOpPTHOTO” MaOyTHEOTO
(xpuBi CD, CG, CGl), B pokax 657 12 657 7763
[Mouarok nemorpadiynoro BuOyxy (Touka B), pik - 1841 1841 1841
3akiH4eHHs eMorpadigHoro BUOyXy _ 2215 3505 _
(rouxu E; H), pik
Tpusanicts nemorpadiqnoro BUOyxy B B
(xpuBi BCDE, BCGH), B poxax 374 1664
MakcumanbHe HAPOJIOHACEIICHHS (Ninax) 16,755 7.870 16,755 29.944
(touku D, G, ), mipx oci6
MakcumMaibHe jeMorpadiune HaBaHTaKEHHS
o0ci6/xM 32,85 15,43 32,85 58,71
Cepeatili paxiyc IIARETH Ha vac NOABH 6370,979 6370,979 6370,979 6370,979
Anama”™, kM
Cepeaiili palyc IIANCTIH 1a vac 6371,009 6371,006 6371,009 6371,039
MaKCHMaJILHOTO HapOOHACEIICHHS, KM
Cepeniii pajiyc ILIaHCTH Ha HaC SHUKHCHHA 6371,039 6371,034 6371,039 6371,039
OCTaHHIX JIFOJIeH, KM

“MakcumainbHe aeMorpacdiuHe HaBaHTaKEHHSI — HaWOiIbIIa KiIbKICTh JI0Ae Ha OOMHMUIIIO TUIOLL MOBEPXHi IUIAHETH, OCi0/KM2.

“CyuvacHuii cepenHiit giamerp 3emii — 6371,006 kM.

[MapaGosivHi KpUBi CTATUCTUYHOI 3aJICKHOCTI N,
Bim N, (pucC. 5) IOBOJI TOYHO ONMCYIOTHCS MOJTIHOMA-
MU apyroro nopsinky (2), (3). BizyansHo rpadiku Ha-
raayloTh CTPyMiHb BOAM, 1110 Mil TUCKOM HaIpsSIMJIECHUM
Mig KyTOM J0 TOPU30HTY, HOro TPaEKTOpPisl 3aKOHOMIp-
HO 3MIiHIOETbCS BHACIAOK Jii CUJI 3¢eMHOTO TSIXKiHHSI.
3a OiTBIIOI0 BEJIMYMHOIO JOCTOBIPHOCTI alpoOKCUMalIil
(R?) B mopanplioMy BUKOPUCTaHO piBHSHHSA (3) {3}.

Y Touni G BenmMIMHA K /. 3HOBY TIOPIBHIOE “OpraHiv-
HOMY” KOe(iIliEHTY 3pOCTaHHS PEIPOAYKTUBHUX IIap,
TOOTO ABYM. ['iMOTETUYHO iCHYIOTH TPY MOXKJIUBI 1ISI-
XU MOJAJIbLIOro AemMorpagiyHoro po3Butky. Peaizartist
nepIoro (N, = 2) NPUBOAUTH 10 CTPIMKOIO 30LIbIIEH-
HS MOIYJISILiT BUCOKOLMBITI30BAHUX JIIONEH, BiIMOBIAHO
0 “OpraHiyHOrO” CIlIgHapilo, SIKOMY BJIacCTMBi BHUKO-
PUCTaHHS MEPEeBaKHO MYCKYJbHOI €HEeprii, BIACYTHICThb
MacIITaOHUX TEXHOJOTIYHUX TOCSTHEHbD i “CBOOOAM BOJi
Ta po3ymy”. Uepe3 Te, 0COOJIMBO B YMOBaX HEBIMMHHO
3pOCTaIoUOl Ail “HEBiIBOPOTHUX CWJI”, TOBEPHEHHS 110
“OpraHiyHoOro” CleHapil0 € HEMOXKJIUBUM.

Jpyruii X rpyHTY€ETbCS HA MPUITYLIEHHI, 3Til-
HO 3 gkuM y Touli G BrumuB HTII Ha 3pocTaHHS Ha-
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CeJICHHS MOBHICTIO HiBEJTIOETHCS AIi€I0 “HEBiIBOPOTHUX
cui’”, 1110, He3BaXkKalouM Ha IOSIBY i PO3BUTOK TEXHO0i0-
reoleHO3Y®, YHEMOKIIMBITIOE TTOANIbIIE 3POCTAHHS TT0-
nynsauii moneit. ToMmy po3yMHO TIPUITYCTUTH, 1O TTiCIIs
MPOXOKEHHSI TOUKM G KiJIbKiCThb HacCEJeHHSI TOYHe
3MEHIITYBAaTHUCS, 3TiIHO 3 “iHHOBALITHUM” clicHapiem’
{4}, yac icHyBaHHSI SIKOrO OOMEXEHMI YacoM il Tpu-
POIHUX 3aKOHIB, BiIMOBIIHO N0 “OpraHiuyHOro” cue-
Hapito — 14 212 pokiB {5}.

Yacosi koopauHatu Touku G (2673 p.) Ta iHIIUX
TOUOK, $sIKi Hajexatb KpuBiii BCG, po3paxoBaHO 3a
dopmyIToio

ln[(N”;l)]
P Sy VP VT )
In(n)

Hemorpacdiuni koopauHatu Touyku G (16,755
MJIpA) Ta iHIIMUX TO4YoK KpuBoi BCG BU3HA4YEHO 3a
JIOTIOMOTOI0 PiBHSIHHS

A[IB('(:'
ar?

NEC=3p, -1
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IHTEepBasbHA IIBUIKICTD,
MJIpI 0cib/pik
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Puc. 6. InTepBajibHa LIBUAKICTh MpoLECy HapomoHaceleHHs1. Paza 3pocmanns: 1 — ToBibHE, 2 — WIBUIKE, 3 — CTPECOBE; (aza

yoyeanus:. 4 — cTpecoBe, 5 — IIBUIKE, 6 — TIOBLJIbHE

Fig. 6. Interval speed of human population process. The phase of growth: / — slow, 2 — rapid, 3 — stress; the phase of decreasing:

4 — stress, 5 — rapid, 6 — slow

3a OTpMMaHMMM pe3yJibTaTaMM Ha OCHOBi NMPUH-
LUITy CUMETPil MOOYyIOBAHO ONTHUMICTUYHMI BapiaHT
“iHHOBALIMHOTO” ClieHapiio IeMorpaiuHoro Mpoiecy
(muB. puc. 1, kpuBa ABCGHF, nporHo3Hi napameTpu —
y TabauLi).

Ha nmincraBi onTuMicTUUHOrO BapiaHTa po3paxoBa-
HO iHTepBaJbHY IIBUIKICTh MPOLIECY HApOAOHACEIEH-
Hs Ta BM3HAUYEHO TOJIOBHi (pa3u pPO3BUTKY AeMOrpa-
(iuHoOTO TIPOIIECY (pUC. 6), MOXKIMBICTDL IHTEPIIPETALIT
SIKUX CIJIBHO 3 IHTePBAJIbHOIO IIBUIKICTIO T'€0JIOriy-
HUX TIPOIIECIB MOTPIOHO TOB’SA3yBaTH i3 CTBOPEHHSIM
i 3aCTOCYBaHHSIM Yy HaWOJMXKYOMY MailOyTHbOMY He
JIMLLIE PerepHoro, a W MiXpernepHOro reoxpoHorpadga
[5], w0 macTh 3MOry CUHXPOHI3yBaTU AeMorpadiyHi Ta
TeOJIOTiUHI TMOJii HeIaJeKoro MUHYJIOrO.

3 ypaxyBaHHSIM TOTO IO ) AH00cmea € minbku 06a
wasxu: abo npoepec, abo deepadayis, KOHCEPEAMUIM Y
yycmomy eueasdi npomupiuume cymi 3axouie Bcecaimy
(A. Yaiitxen), po3[JISTHYTO TPETiiA LUISIX PO3BUTKY MiCJIst
Toukn G — MoAasbIIuit feMorpadiyHuil mporpec, IKuit
XapaKTepU3YEThCsl KOe(MilliEHTOM 3pOCTaHHS pPernpo-
NYKTUBHUX T1ap, MEHIUUM 3a MPUPOIHUMA (nf< 2). e
dymypucmuunuii éapianm “iHHOBAILITHOTO” CIICHAPiIO
(muB. puc. 1, kpuBa ABCGI, mporHO3Hi mapaMeTpu — y
TaOIULI), SIKUX 03HAYA€ MOXJIMBICTh TUMUYACOBOTO Bifl-
TEpMiHyBaHHS BIUIUBY “HEBIIBOPOTHUX CHJI” 3a JOTIO-
MOTO0I0 MaKCHUMAaJIbHO MOKJIMBOTO PO3BUTKY TE€XHOO0iO-
TeOLIEHO3Y 3 BUKOPUMCTAHHSM JIIOACTBOM €HEPreTUYHUX
JixKepesl HeoOMeXXeHOI MOTYXXHOCTi, HalpPUKJIaj, eHeprii
KepOBaHOI TepMOSIICPHOI peakilii. 3a HAasIBHOCTI LIMX
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YMOB, BiJITTIOBiIHO 10 PiBHSIHHS (3), KUJIBKICTb HaceJleH-
HST TCIsT TOYKU G IIPOAOBXKYBaTUME aCUMIITOMATUIHO
3pocraru 10 aeMorpadiyHoi koopauHatu 29,944 mapa,
Ky 6yne nocsarHyto y 9779 p. (touka ). Ilicnst 3akiH-
YeHHs Tepioay, sIKMii 0OMeKeHUI 4yacoM il pupo-
HHUX 3aKOHIB BiIMOBIAHO A0 “OpraHiyHOro” cleHapilo,
HEMUHYYUM CTa€ neMorpadiyHuii Koarc {6}.

IMopiBHsHHS “opraHiyHOro” Ta “iHHOBAIIITHOTO™
CIIeHapiiB JaJi0 3MOIY OLIIHMTU MOXJIMBI MacluTadu
MO3UTUBHOrO (ab0 HEraTMBHOTO) BIUIMBY Ha MpOLieC
HaponoHaceneHHs: HTII, 3aBasguyoun siKomy “XUTTS
Binm CoHLSI” 10IaTKOBO OTpMMAalOTh (a00 HE OTpuMa-
I0Th) MIJIBSIpAU JItOei, MaiiOyTHE SIKMX 3aJIEXKUTh HE
TUIBKY BiJl 3aKOHIB NIPUPOMU, a i BiIl “po3yMy Ta CBO-
6011 BOJII” KOXHOTO®.

3icTaBiieHHs “iHHOBALIIHHOTO” ClLEHapilo 3 BUKO-
pucTtaHUMU JaeMorpadiyHuMu naHumu (puc. 7, a, 6)
MOoKa3aji0 aHOMaJIbHI 3HAYEHHS BIIHOCHUX ITOXMOOK
B iHTepBani 0—1800 pp. HasgBHicTh wi€i aHomaii,
3HAYEHHS SIKOI 3aKOHOMIPHO 3MEHIIYIOThCSI 3 4acOM,
MOPIBHSHO JIETKO MOSICHIOETHCS MiHIMaJIbHOO BiTHOC-
HOIO iICTOPMYHOIO JAOCTOBIPHICTIO BUKOPMCTAHUX JI€-
MoTrpaiyHNX JaHWX, IO XapaKTepH3yIOTh TOHAYKO-
BUIi1 Tiepion po3BUTKY aemorpadii. Tomy mizHaBajabHO
BaKJIMBILLIOIO € TOPiBHSIHO HEBEJMKa aHOMalisl Bill-
HOCHMX TToxnOOK B iHTepBaji 2020—2100 pp., 1mo gae
3MOTY B OCSIDKHOMY MailOyTHbOMY OO’€KTMBHO OIli-
HUTU TIPOTHO3HUI TMOTeHLiaa aeMorpa@iyHoi Moaei
OOH i 3anmpornoHOBaHOI aBTOpamMy MOJIEJi Pi3HOBUIY
“3pocTaHHA—YyOyBaHHS’ HaCeJeHHSI.

© A.B. Xmema, B.M. Xmema

ISSN 1684-2189  GEOINFORMATIKA, 2017, Ne 1 (61)



AOCOMIOTHA BETHYNHA

Hacenenns,
mapa ocib
124
104
8
6
4 |
2 4

0

L L LE I O O O L 2 T L R D L L T L L R L

1 3 5 7 9 11. 13 15 17 1921 23 25 27 29 31

Iopsaaxoeuii Homep ([6], Tabmuws)
a

o | |-—|2

BIZIHOCHOT OXHOKH

1.0
0.9

0,8
0,74
0.6
0,5
0.4
0.3
0.2
0,1
0.0 i

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

[opsiaxoenii Homep ([6], Tabnuusa)
0

Puc. 7. 3ictaBneHHs “iHHOBALITHOTO” CLEHAPIiIO 3 BUKOPUCTAHUMU AeMOTpahiYHUMU TaHUMU (@) Ta PO3MOMALT BiTHOCHUX TTOXUOOK (0):
1 — BUKOpHUCTaHi gaHi; 2 — OTpMMaHi pe3yJbTaTh. [HIIi yMOBHI MO3HAYeHHS IUB. HA puC. 1

Fig. 7. Comparison of “innovative” scenario based on demographic data (a) and arrangement of relative error (6): / — used data;

2 — the results obtained
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Fig. 8. Geological-demographic model of the Earth’s human population process

PesynbTytouy reojioro-gemorpagiuHy Mojaesb CTBO-
PEHO MOEAHAHHSIM HAa OCHOBI €AMHOI YacCOBOI LKW
KocModiznuHoi moneni 3emi [4, puc. 1, a] 3 onTuMic-
TUYHMM BapiaHTOM “iHHOBaliifHOro” creHapito (puc. 1,
kpuBa ABCGHF). Ha puc. 8§ Ha09YHO OOTpyHTOBaHO
TOJIOBHUIT pe3ysbTaT reojaoro-aeMorpagidyHoro Mojae-
JIIOBaHHSI — HApPOAOHACEJCHHS SIK NeTepMiHOBaHUA
MpolLeC yepe3 MPUCKOPEHE 3POCTaHHS MarepialibHO-
EHEepPTeTUYHOI CTPYKTYpU 3eMyli MOXe MOpPiBHSIHO
IIBUAKO 3aKiHUMTHUCS’, Mailxke MUTTEBO 3a KOCMIUHM-
mu Mipkamu. Llinytime uac, 60 oui aykasi. Ed. 5,16.
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Ha macrg, BinnmoBigHO A0 Tpiaau AHTOHIsT Benu-
KoOro: “.. ditomb mpu eoni: nepuia — booca, écedockona-
A4 1l cepamieHa; opyea — 61acHa, AdcbKa, moomo sKuo
He nacybHa, mo i He psamieHa, mpems — 0iCi6CbKa — UiNKOM
naey6Ha”, HeTaTUBHOMY BILIMBY aHTPOTIOTEHHOTO YMH-
HUKa i Oil “HeBiABOPOTHUX CUJ” iCHYE albTepHATU-
Ba — XUTTECTBEPAHA METAacTpaTeTis 30€peKeHHST POy
JIIONICHKOTO. SIKIIO B3SITU IO yBarw Te, IO Jcumms —
ye odyxomeopera eoda (E. [100ya), BpaxyBaBlllH, IO
BoJa (BiJIbHA, MO3aKJIITUHHA i 3B’s13aHa, sTKa MiCTUThCST
ycepeauHi KJIITUH) cTaHOBUTH Maiixke 70 % macu Tina
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Fig. 9. Results of space-stratigraphic ranking of the earth-type planets: / — Earth; 2 — Venus; 3 — Mars; 4 — Mercury

JIIOAWHU, CYThb LIi€l “BCeIOCKOHANIOI i BCEPSATIBHOI Me-
TacTpaTerii MOXHa JOXiIJIMBO TMOSICHUTU aHAJIOTIE 3
OpOYHIBCHKMM PYXOM — HEBHOPSAKOBAHO-XaOTUUYHUM
nepeMillleHHSIM OKpeMHUX YaCTUHOK. SIKI0 B 3aKpUTiit
MOoCyAuHi 6e3repepBHO MifirpiBaTv Boay, TO XaOTUUHUMI
PYX IPUITUHSIETHCS i BCi YaCTUHKYU TTOYMHAIOTD MIPSIMY -
BaTU HA30BHi. K10 KpHUIlIKa repMeTMYHa — BigOyBae-
ThCSl BUOYX, SKIIO 1i BYUACHO BiIKPUTU — YACTUHKU Y
BUIISIAI Mapy BiIJIBHO NMPSAMYIOTH yropy. DirypaibHo
BUCJIOBITIOIOUMCH, KPUIIKY Y 1961 p. MPUBIAKPUB MOJTIT
y kocmoc FO. Tarapina'’, mo BMKJIMKAJIO BEIMYE3HY,
IO KiHIL 1lIe He YCBiIOMJIEHY pajiCcTb Y HamiJIeHUX
60000010 6011 Ma PO3YMOM OKPeMUX YACMUHOK 00YX0-
meopeHoi 800u.

Ao AificHO npupodoro kKepye po3ymMHa 6045, W0
yeeidomuna memy (M. TInaHK), TO 3 ypaxyBaHHSIM J10-
MiHYIOUOTO BEKTOpa PO3BUTKY IiCTOPIil JIOACTBA, MOX-
JINBO, JIIOACH YeKae Heyerka nojs Aracdepa, IKUii 3a
rpixu OyB MpUpeUeHUIt BiYHO MaHIpPYBaTU MO CBITY.
Ak zayBaxxuB C. ABEpUHIIEB, CTPVXHEM Ili€i XpuC-
TUSTHCBKOI MPUTYi € MOABIMHMIT TTapaJoKc: 6e3cMepTs
CTa€ MPOKJISTTIM, MPOTE 11€ MPOKJISITTS Yepe3 CIIOKYTY
JIa€ HaJiI0 Ha TOPITYHOK. Tomy LIBHIIIE 3a BCE TO-
cligoBHUKaM amepukaHus I. Macka B MailOyTHbOMY
JIOBEAEThCS 3aMiCThb (PiHAHCOBO CIPOMOXHMUX “KOC-
MIYHUX TYPHUCTIiB” MacoBO TPaHCIOPTYyBaTU B OIUH
KiHelb “KOCMIYHMX TIpaBeIHUKIiB” — HOCIiB MOpajb-
Hux decHoT i B3ipueBoro AHK, ski mist mocsirHeHHS
iHdopmartiitHoro “6e3cmeptTsi” OyayTh MPUCKITIIUBO
BimiopaHi Ha “CrpamHomMy cyai”. OTxe, KJIIOYOBi M1~
TaHHS TOJISATAlOTh HE B TOMY, “TpacropTyBaTh” 4u “He
TPaHCIIOPTYBaTU”, a B TOMY KOJIU, KY/IU i SIK caMe T0-
TpiOHO “TpaHcmopTyBaThU”?

s BiANOBIAI Ha Teplue 3alUMTaHHS JIOTIYHO MPpU-
MYCTUTH, IO HANONTUMAJIBHIIIIMM ISl TIOYAaTKy BH-
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MYLIEHOI €BaKyallil Ta KOJIOHi3allii iHIIUX TUIAaHET €
nepioa “koM@pOpPTHOro” MaitOyTHHOrO, KOJIU OaKaHHS
Ta BIEBHEHICTh y KiHIEBOMY YCITiXy aKTHBi3y€ TBOP-
4y HisSUTBHICTb, a CYKYITHUIA JOCBil, KOJEKTUBHA B3a€-
MOJIisl, PO3IOBCIOMXEHHS 1 mnepenaya i3 MOKOJIHHS
10 TIOKOJIiHHSI 3BMYAiB i KyJAbTYypU, 3HaHb Ta iHPOP-
Maitlii TOCATHYTbh Makcumymy. Y “muckomdoptHux”
YMOBax 30UIbIIYETbCS PU3MK HE TUIBKU PYHHYBAHHS
rino06anbHOI iH(GPACTPYKTYPU Ta KOMYHiIKalliii, a i mosi-
BU TICUXOJIOTIYHO HEraTMBHUX €MOLii, SIKi He Julle
napaji3yloTb BOJIO Ha piBHI COlLliymMy, a M 3aaTHi, SIK
BiZIOMO, MpUTrHiuyBaTH iMyHiTeT i pyiiHyBatu JJHK iH-
JNIUBIIYYMiB.

JIist BinmoBiai Ha CKJIagHilIe Apyre 3aluTaHHS 10-
LIJIBHO BpaxyBaTH, 110 BCE T€, 110 MU CIOCTEPIraeMo
i JOCHiIKYEMO y MPOCTOPI Ta yaci, xapakTepusye 6e3-
MepepBHUI pyX MaTepii, SIKUii TPUBOAUTH IO TUX a00
iHLIMX B3a€EMOIIEPETBOPEHb MACU B €HEPrilo i HaBIa-
ku. Posmisimaioun B pamMkax 1€l mapagurMu o0’em
rtaHeT COHSIUHOI CUCTEMHU SIK OIOCEPEAKOBAHUIA T€0-
METPUUYHUI eKBiBaJIeHT MacHu, eHeprii, iHgopmallii Ta
yacy, MOXXHa TIPUMTYCTUTH, IO CydyacHa MaTepiabHO-
eHepreTuuHa cTpykTtypa Mepkypiss, Mapca ta Bene-
pu BiAMOBiga€ MaTepialbHO-€HEPreTUUHIN CTPYKTYpi
(mpupogHuM ymoBam) 3emiti B il MUHYJIOMY, MaiiOyT-
HiM OPUPOJHUM YMOBaM SIKOi BilIOBiZalOTh cyvyacHa
MaTepiajibHO-eHepreTuyHa cTpykTypa HentyHa, Ypa-
Ha, CarypHa Ta FOmitepa.

Pesynabratn KocMocTpaTurpadiyHoOro paHxxyBaHHS
IJIaHEeT 3eMHOI TPy, OTpUMaHi 3a JOIOMOTOI0 i€l
rinore3u 3 BUKopuctanusm cdopmynu (7) [4], neMoH-
cTpye puc. 9. Skio adbcTparyBaTucs Bil iHIMBidyaib-
HUX OCOOJIMBOCTEN MJIAHET, TO L€l PUCYHOK MiATBep-
JIKYE peayiCTUUHICTb Te3U, 1110, 00pa3HO Kaxy4u, “i Ha
Mapci 6yayTh s10ayHi 1uBicTH” (ppa3a-cuMBOJI i3 BigO-
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MOI TIiCHi Tepiofy paasiHChKOi KOCMOHABTUKM), ajie
yepe3 1,01 miapn pokiB, “i Ha Benepi OynyTb si0ayHi
uBictu”, ajne yepes 0,08 mupna pokiB. Ha >xanb, Ha Toi
yac Tpollec HapoIOHACeICHHS Ha 3eMJIi, 32 HallUMU
po3paxyHKaMM, Bxe 3aBeplUuTbcs. OTKe, BilIMOBiIHO
JIO pe3yJIbTaTiB KOCMOCTpaTUTrpadGiuHOTO paHXXyBaHHS,
B Mexax COHSYHOI CHMCTeMM BIiACYTHi IUIAHETH, SIKi
npuaaTHi Jjs iX KoJjioHizalii. Bigrak, 3rimHO 3 Koc-
MOJIOTIYHUM TIPWHITATIOM, 3a SKWUM 3aKOHU IIPUPO-
o1 B ychoMy BcecBiTi omHaKoBi, mist TOoro mo0 1mo3a
Mexkamy COHSIYHOI CUCTeMU “MOLIUIUTU Y SI0MYyYKOo™,
SIK PEeKOTHOCIUPYBAaJBbHUI KpuTepiit!! MOUiIbHO BH-
KOPHUCTOBYBATU PaliiyC IUIAHETU B YKpail OOMEXEeHOMY
niarazoni 6370,979—6371,009 kM (3a aHaori€lo i3 ce-
peaHiM pamiycom 3emili Ha Yac IOSIBU MepIIuX Joaei
Ta Ha Yac iX MaKCUMaJIbHOI KiJTbKOCTi, IVB. TAOJIMIIIO).
Lle nactb 3mMory 3By3UTH cepy MOIIYKiB i 30pieHTYBa-
THCSI, Ha SIKi caMe €K30TIJIaHEeTH CJTifl 3BEPHYTH TTepIIo-
4yeproBy yBary'2.

ITincymoByouM, 3a3HaYMMO, 1110 BHACJIiIOK CIiJIbHO-
TO TPAKTyBaHHSI KOCMO(MiI3MYHOI MOJIEIi TIPOLIECY €BOIIO-
iiTHOTO PO3BUTKY 3emili Ta feMorpadivHUX TaHUX 3 BU-
KOPUCTaHHSIM MeXaHi3My 3BOPOTHOIO 3B’SI3KY BHAJIOCS
CTBOPUTHU reoJioro-aemMorpadiuHy Mojaesib 3 MaKCUMallb-
HO MOXJIMBOIO ITPOTHO3HOIO KOMITOHEHTOIO Ta OTpHMa-
TH TIPOTHO3HI MapaMeTpu MPoLiecy HapoJAOHACEJEeHHS 3a
Pi3HUX CLIEHapiiB i BapiaHTiB IOrO PO3BUTKY.

IMopanpliri mepcreKTuBM reoaoro-aeMorpadiuHux
JOCHiIKeHb Yy LapUHi TeoiH(GOpMaTUKU AOLIJbHO
MOB’sI3yBaTH i3 TMPOCTOPOBO-YACOBOIO JIOKAJTi3alli€l0
MPUPOIHUX “0a3 JIIOACTBA” — TEPUTOPIii 3 MiHIMaTbHOIO
iHTEHCHUBHICTIO Ta MOTYXXHICTIO (Pi3UKO-T€OJOTUHUX i
KJIIMaTUYHUX YMHHUKIB Y MaiilOyTHbOMY.

Aemopcoki komenmapi

' M. Kaky — ¢i3uK-TeopeTuk, oauH 3 pO3pOOHUKIB Teopii
CTPYH, SIKM HELIOJABHO 3asBUB, 1110 3HAWIIOB JOKAa3U TOTO,
1o icHye Buma Icrora, sika Kepye yciMm.

2 {1} — nopsiIKOBUIT HOMEp IPUIYILIEHb, 10 BIUIMHYJIM Ha
pe3yJIbTaTu PO3PaAXyHKIiB.

3 MaeMo KJIaCUYHY CHUTYallito, SIKy MeTahOopHIHO OKpec-
muB E. ®pomm: s euenoeo, w0 npoxcug sycumms, @ipyrodu
6 MO2YmHICMb AH00CbK020 PO3YMY, icmopis (cmeopeHHs c8imy)
3AKIHYYEMbCS CMPaxXimmsam: 6iH NidiMaemscs Had Heyumeom,
6iH Maiixnce docse eeputuru. | om Ha yiltl eéepuiuri, 3podueuiy
OCMAHHE 3Yycuans, niOCMynusuiucy 00 niky... 8iH ONUHAEMbCA
6iu-HA-8iY 3 meosoeamu, OyeuUMU Mym CMOPIMYAMU.

4 He BapTO OTOTOXHIOBATH MaTeMaTUYHYy TOUHICTh OTPUMa-
HUX PE3YJIbTATIB 3 TOUHICTIO 3alIPONIOHOBAHOI IeMorpadiuHoi
moneni. Bei po3paxyHKU € MpUOIM3HUMM Xo4ya OM 4yepes Te,
1110 BUKOpHUCTaHi AemMorpadiuHi JaHi Tex Oyau OTpUMaHi 3a
JIOTIOMOTOIO0 MOJIEJIIOBAHHS, SIKE He € MO4YHON Haykoro. Bci
modeni TpYHMYIOMbCs HA NPUNYWEHHAX | 0alomb Minbku Habau-
JceHe po36’a3aHHA pedaavHux 3aday (X. A3i3, ISTe 3 NECATU
“3010THUX TIPaBWJI ST iHXKEHEpiB”).

S Onmumizm [ necumizm po3xo0amvcs Aulue 6 MmouHil dami
Kinys ceimy. C. Jlem.

¢ TexHOOIOreOLEHO3 — CaMOpPEryJioYa aHTPOIOreHHa
cuCTeMa, B SIKiil HeopraHiuHi, OpraHiuyHi Ta TEXHOT€HHi KOM-
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TMOHEHTU HEPO3PUBHO IOB’SI3aHI MixX CO00I0 KOJOBOPOTOM
eHeprii, peyoBMHU Ta iH(opMallii.

7 TligTp¥MKa Ha BUCOKOMY LIMBiTi3alLliiiHOMY PiBHi JKUTTEMi-
SUTBHOCTI BCE MEHIOI KUIBKOCTI JIIOJIeH B yce HECTIPUSITIUBIILIMX
MPUPOIHUX YMOBAX BUMaratume 0e3repepBHOTO 3pOCTaHHS 00-
CSTiB CIOXMBAHHS €HEPreTUYHUX Ta MaTepialbHO-TeXHIYHUX
pecypciB. Tak, B O0’eqHaHux Apadbcbkux Emiparax — kpaiHi,
noOya0BaHOI Ha MICKY ILUITYYHOI Oa3u, sika po3TalloBaHa B
OIHOMY i3 HaMCMEKOTHIIIMX Micllb, 32 O(illiiiHOIO CTATUCTU-
KO10, LIO/IEHHE iHAUBIAyalIbHE CIIOXUBAHHS €JIEKTPOCHEPTil B
cepenHbomy craHoBuTh 20—30 kBt/rox, Bogu — 550 i1, 110 B
2—3 pa3u Oiibllle, HiXX B iHIIMX KpaiHax [7].

8 1linkom MoxnBo, 1o came 3aBasiku HTII ypomuiuch oTi
MOXHOBJIALI, SIKi, TAK OM MOBUTH, CEKBECTPYIOTh HAayKy B Kpa-
Hi, e HApOJ TIOTEPITa€ Bill MepeIyacHOro “IucKoMaopTy”.

° Tl1. Jlipak, onvH i3 3aCHOBHHMKIiB KBAHTOBOI MEXaHiKU, Y
1978 p. mepeapik: “f BBaxkalo 1iIKOM MOXJIUBUM, 110 B Maii-
OYTHBOMY... BiIOyIeThCsl MOBEPHEHHS 10 AeTepMiHi3My. BTim
Take TMOBEPHEHHs M0 JeTePMiHIZMy MOXJIMBE JIMIIE I[iHOIO
BiIMOBM BiJ I€SKMX OCHOBHUX ifeii, sIKi MU HUHI MpuiimMae-
MO, He MiIJalyu aHi HallMeHIIIOMY CyMHiBY. fIKIll0 MU MO-
BEPHEMOCS 10 METePMiHi3My, TO HaM MOBENEThCS SIKUMOCH
YUHOM 3arUlaTUTH 3a 1€, XOoya HMHi BaxXKo MependayuTu,
SIKUM came” (IuT. 3rigHo 3: [2, c. 272]).

10 1ixaBo, 1O ITiCJs MEePLIOTo MOJbOTY JIIOAUHU B KOCMOC,
nouynHarouu 3 mepiogy 1990—1995 pp., iHTepBasbHA IIBUI-
KiCTb MPOLIECY HAPOJOHACEICHHST 3aKOHOMIPHO 3MEHIIIYEThCS
(muB. puc. 6). Lle nemorpadiuyHe sIBUIIlE MOXHA TPaKTyBaTH
SIK pe3YJIbTaT il KOJIEKTUBHOTO HECBIIOMOTO (TIepea0adyeHHs
JIIOIBMM “IUCKOMMOPTHOTrO” MaiiOyTHBHOTO Yepe3 HECIIPUSIT-
JmBi PVT-yMOBU, BiICYTHICTb MOXHWBHUX PEYOBUH Ta OTPY-
€HHSI HABKOJIMIITHHOTO CepeOBUIIA TIPOAYKTAMU BJIACHOL
KUTTEMISITBHOCTI), SIKE TICMXOJIOT Ta KYJbTYPO-aHTPOIOJIOT
K. FOHr noctyiio€e sk MNCUXIYHY CIaIlIMHY JIOJACTBA, SIKa
MepeaaeThCsl Bil, MUHYJIUX MOKOJiHb i € CYKYIHICTIO apxe-
TUIIIB — OCHOBM JIYXOBHOTO XUTTS (peJiris, mMicdu, JereHau,
Ka3K1 TOIIO). APXETUITM € OCHOBOIO TBOPYOCTI i CIIPUSIOTHh
BHYTPIILIHIA €IHOCTiI PO3BUTKY JIIOJCTBA.

' 3a3HaYMMO, 1110 HUHI ITOIIYKOM 3eMJICITONIOHNX TUTAHET
3aiiMaeTbCsl acTpobiosiorisd, a TMOKa3HUK “iHAEKC Hacee-
HOCTi”, 1110 BpaxoBy€e 6arato moGiuHux (hakTopiB (XapakTep
IPYHTY, aTMOC(hEepHUil TUCK, PiBeHb pajiallil TOIO), KW
BUKOPUCTOBYIOTH JJISI TOTO, 1100 OLIIHUTUA MOXJTUBICTD XKUTTS
Ha iHIIMX TJIaHeTaX, He HaATO JOCTOBipHUit [1].

12 JInst yCMilIHOTO 3MiiiCHEHHST BUMYILICHOI KOJIOHI3aLIil IHIIIX
MJIaHEeT MOTPIOHO TMOAOJIATH LIOHAWMEHIUE TPU OOMEXEHHSI.
[Tepuie — nimiTOBaHiCT Macu Ta po3MipiB KocMiuHoro “Kos-
yera®. JIpyre — HENMPUCTOCOBAHICTh JIOAWHU A0 HEBArOMOCTI.
I ocraHHe, HaKOLTBII iICTOTHE OOMEXEHHST — JOBrOTPUBATICTh
momopoxi. OarH i3 MOXITUBUX CITOCOOIB TTOOJIAHHS ITUX 00-
MeXeHb — peastizallisi peKpealiiiHOro cueHapilo BiAITOBiIHO
JIO TIPOTHO3Y, 3AilicHeHoro M. MiHCBhKi, oqHUM i3 (pyHIaTO-
piB Jlaboparopii LlItyuyHoro IHTenekTy B MaccauyceTCbkoMy
TEXHOJIOTIYHOMY iHCTUTYTI: MU nepemodcemMo cmepms i hepe-
MEOpUMOcs Ha MAUWUHU.

Sxio 3BaxkuTé Ha Te, 1O peKpeallist — 1€ CTBOPEHHS
3HOBY TOro, 110 BXe Oyjo (aHmi. cioBo “Creator” o3Hauae
“TBopelib”), a TEPMiH “eHeprisi”, 3a1104aTKOBaHUi ApicToTe-
JIeM, XapaKTepu3ye MisTbHICTh JIIOAUHU, SIKa 3a 00NOMO20H PO-
3YMY CHOJICUBAE, NEPEMBOPIOE | BUOINAE eHepeilo 8 MAKCUMANbHUX
Kinbkocmax i Hatiechexmugniwium cnocooom (M. Bennep), Toni,
Ha 10 BKAa3y€e HAIpsIM PO3BUTKY PETeHEepaTUBHOI MEIULIMHU
[3], 3amist BiATBOpEHHSI Ha iHIUIM TJaHeTi iHdopmaliitHO-
06e3cTaTeBUM CIIOCOOOM JIIOIWHMU, K “06paz ma nodooa boxca”,
y IPUHIIUTII TOCTaTHBO, KPiM TiIPYYHUX MaTepialliB abo “Tiopo-
Xy 36MHOI'0”, aBTOHOMHOT'0 JikKepesia eHeprii, PV T-gatuuka, Xi-
MIYHOTO aHaJti3aTopa, KoMIT' 1otepa, 3D npuHTepa, BiamoBimHOl
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GioiH(opMalliiiHOI TeXHoJIoTil Ta HOCis iHdopMaliii. SIK Hociit
iHpopMalii MmoxkHa Bukopuctatu JJTHK, B siky criiBpoOIiTHUKM
komrtaHii Microsoft criibHO 3 yyeHnMH i3 BalmmHTTOHCHKOTO
YHIBEPCUTETY BXE 3MOIJIM 3alucaTu PEKOPAHY KiJIbKiCTh
iHdbopmariii. Ha nymky mocnigHukiB, y maitoyrHbomy JTHK
MOXe CTaTW OCHOBHMM MatepiajioM IUIsl apxiBailii maHux. 3a
ontumanbHux ymMoB JIHK 36epirae cBoi BIacCTMBOCTI YIIPOIOBXK
TUCSIY POKIB, 110 Ha TIOPSIIKK TTePEeBEPIITYE MOXKIMBOCTI CyJac-
HUX HOCIIB iH(opMallii.

V pasi HasIBHOCTI LIMX KOMMAKTHMX i JOBrOBIYHUX MpUIa-
IiB 3a CIIPUSITJIMBUX TIPUPOTHUX YMOB OTPUMYEMO 3aMKHYTHIA
TEXHOJIOTIYHUH ITUKJT: CTIOYATKY “MalinHa” CTBOPIOE JIIOIM-
Hy, TIOTIM JIIOIMHA TOPOJIXKYE JIIOAUHY, sIKa 3HOBY CTBOPIOE
“maimHy”. I Bce MOYMHAETHCS CIIOYATKY...

Y paMKax KOHIUEILi1 PO LHUKIIYHICTb Yacy y TpaKTyBaHHI
®. Hiwuue: ...ockinvku wac 6eskoneunuii, 00 menepiunbo2o Mo-
MeHmy edice nponauena 6esxkineynicms. InaKuwe Kaxcyuu, ycaKutl
MOXNCAUBULL PO3BUMOK NOGUHeH yyice 30ilicHumucs. Omoice, cno-
cmepedicyganuil po3gumox mae 6ymu noemopenusam (i nosunen
b6ymu noeémopeHum — aBT.), HE BUKJIIOYAETHCS MOXJIMBICTb
TOTO, 1110 caMe peKpealiiiHuii cueHapiii 0yB 3anisHuii TBop-
1eM I CTBOpeHHs “iHdopMaltiiiHo-6e3cTaTreBUM™ CIIOCO-
oom Anama i €Bu. Came 11i JOBroBiUHi iCTOTU y TTOYATKOBO
“palicbKux” TPUPOJHUX YMOBAX “3alycTUIM” TIPOIeC Ha-
poIloHAceIeHHSI, BHACIIIOK SIKOTO MaTepiaJlIbHO-eHEPreTUIHa
CTpyKTypa 3eMJii posroyasia J10AaTKOBO BUKOHYBATH BEJIU-
4Ye3Hy MexaHiuHy poboty. B pesymbrari cumb6iody 3emuti Ta
JIIOACTBA, SIKUI (PYHKIIOHYE BiAMOBIAHO a0 TpuHLuIy Jle
LlaTenbe—bpayHa — koorcna 0dis, wo éueodums 6yodv-aKy cuc-
memy i3 pigHo8azcu, 3yMOBAIOE 6 Hill npoyecu, Ki CNPIMOBAHI HA
nocaabaenus ii pesyrbmamy, TaHeTa moyvaja (ycBimoMaeHo?)
peryJIIoBaT! BJIACHY MaTepialbHO-eHEPTreTUUHY CTPYKTYDPY,
BUKOPUCTOBYIOUM IS LILOTO JIIOMUHY SIK 8eAUUe3HY 2e0A02iUHY
cuny. MaKTUYHO KOPUTYIOUM 32 JOMOMOTOI0 HIBUIKOIUIMH-
HOTrO geMorpadiyHoro iMIybcy (IuB. puc. 6, 8) TpaeKTopio
CBOTO pyXy Ha LJISIXY Bill HAPOJKEHHS 0 3aruoeni, rjiaHe-
Ta MPUraJbMOBYE (abO MPUCKOPIOETHCS), BUKOPUCTOBYIOUU
TBOPYY €HEPril0 Macu PETPAHCIATOPIB Boji TBOpPILS.

Tox HeBxke Mmoyay MPOsSICHIOBATUCS BillMOBi/i HA BU3HA-
YasbHi 3anuTaHHs: Xmo mu? Kocmiuni mandpienuxu. 38i0ku
mu? 3i Beecsimy. Kyou iidemo? Y Bceceim. Hasiwo icnyemo?
Il mpancghopmayiii i nepempybayii.
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C MOMOIIBIO TOJKOBAHUS KOCMOd)MZSM‘ICCKOI‘/JI MoOJ€Eaun Ipouecca 3BOJTIOIMOHHOIO PAa3BUTHUA 3CMJ'[V[, NIPUBJICYEHUEM
Z[eMOl"pa(I)V[‘{eCKI/IX JAaHHbIX 1 UCITOJIb.3AOBAHUEM MEXaHU3Ma 06paTHOI7[ CBsA3M CO31aHa reonoro—;[eMorpa(bmeCKaﬂ MOA€EIb C MaKCH-
MaJIbHO BO3MOXHOW HpOFHO3H017[ KOMITOHEHTOM. HOJTY‘ICHBI 3Ha4YCHMA NTapaMETPOB IMPOoLECCa HAPOAOHACCIICHUSA ITPU Ppa3/IMYHBIX
CLCHapuAX U BapraHTax €ro pa3BuTUs. BrimosiHeHa orieHKa oO1Iel JTUTEIbHOCTH Iponecca HapoaAOHACCIICHUA — OT ITOABJICHUSA
HEPBLIX O MCYE3HOBEHUA IOCICIHUX JIONIEN Kak CyHECTB, KPUTUYECKMU 3aBUCHUMbIX OT MaTepI/IaJ'II)HO—BHEPFCTHHCCKOﬁ

CTPYKTYPHI TIJIAHETHI.
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GEOLOGICAL-DEMOGRAPHIC MODEL OF THE EARTH’S HUMAN

POPULATION PROCESS. PART II

A.V. Khtema', V.M. Khtema
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Purpose. Development of geological-demographic model of the Earth’s human population process with long-term
forecasting element. Getting digital and graphic format of the information about probable value of parameters of
human population process over various scenarios and variants of its development.
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Design/methodology/approach. Comparison of cosmophysical model of Earth’s evolutionary development with
demographic model of hyperbolic population growth. Also comparison scheme of first human beings appearance with
typical scheme of branching chain reaction. We were using anthropic principle and feedback mechanism, statistic methods
of demographic data processing, empirical relationship and space-stratigraphic ranking of the earth-type planets.
Findings. Consequently as a result the geological-demographic model was created. The forecast of continuance of
human population process was made. This process starts from the time of first human beings appearance till the
time of last human beings disappearance. The last human beings considered to be creature that critically depends on
planet’s energy condition.

Practical value/implications. The benefits of this study — received unobserved and not measured before geological-demographic
and astronomical data. This data allows extend theoretical and practical possibilities of geoinformatics, demography and
astrobiology. As a result it will make possible to upgrade validity of long-time demographic and cosmologic predictions.
Further directions for geological-demographic research preferred to associate with spatially-temporal localization of areas
with the minimum intensity and capacity of physical-geological and climatic processes in the future.

Keywords: geology, demographics, model, forecast, process, time.
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