COUWATIbHAS PEANBHOCTD

JHepreTuka npouecca canueHTayuu

Xoamancknii A.C., Hyprammes U.C., Ctpeokon /I.C.

3y4eHa BO3MOXHOCTb y4eTa (haKTopa PasyMHOCTH 4e0BEKa B aHANWU3E TMO06aNbHbIX NPOGAEM AeMOrpadum U JHEPreTUKM.
[In9 3TOT0 MCNOMb30BAHbI AHANOTI XMMUSECKOA KMHETUKM U IPEZCTABNEHUE O COOBLLECTBAX NIOfIeH KaK 06 OTKPLITOM
TEPMOZIMHAMUYECKOR CHCTEME. [lemMorpachuio CanueHTaL i NoApasaenuin Ha ABe YCNOBHbIE JHEPrETUYECKUE 30HbLI —
CEBEPHYIO U HKHYI0, PA3NMYAIOLIMECT KNMMATUHECKUMIA U TRODU3NYECKUMMU YCNOBUAMM. TIPOLIECC CanMeHTaLMM
(DOPManNM30BanK, COOTHECA YUCTIO TBOPYECKUX M 06DA30BAHHbIX MIOAEH C KONMYECTBOM BHELUHEN SHEPruM, NPE06pasyemoi
UMM B HOBYIO LIEHHYH) MH(OPMALMI. KMHETUKY CanueHTaLMu CMOENKUPOBANK, JONONHUE (POPMANM3M aKTa POXIEHUS
4Ye/I0BEKa 3TaNOM Er0 06y4eHUs, TPROYIOLMM NPUBNEYEHUS HE MEHEE OJIHOTO YYUTENS U3 YNCNA 06Pa30BaHHbLIX MIOJeN.
KMHETM4ECKO® ypaBHeHue BTOPOTD MOPAAKA, ONUCHIBAIOLLEE POCT PABHOMMCTIEHHOM NOMYMALIMK MYX4UH W KEHLMH
PenpoyKTUBHOTO BO3PACTa, NPE06PA30BANM B yPABHEHUE TPETLErD W Bhilue NOPAAKOB. CTALMOHADHOE PELLeHHe

3TUX YPABHEHWI! ONPEENAET ONTUMANLHYIO EMOrpathui0 ANS YCTORYUBOTO HOOCCHEPHOTO PA3BUTUA NOMYNALIMK

B COOTBECTBYUM C €8 MH/EKCOM 06pa30BaHua. MPeAN0XeHb! PeanbHbie v NepCneKTUBHLIE NyTH PELIeHNd 1eMOrpacDUyecKoil
I 3HEPTETUYECKOI NPOGIEM.

Knwoyessie crosa
Hoocdepa, pasymMHOCTb, IeMOTpacus, SKOHOMUKA, POXKIABMOCTh, 06Pa30BaHKE, COMHEYHARA W ANbTEPHATUBHAR SHEPTETUKA.

Energy process of sapientation

The possibility of taking into account the human rationality factor in the analysis of global problems of demography and
energy has been studied. For this purpose, analogues of chemical kinetics and the idea of human communities as an open
thermodynamic system were used. The demography of sapientation was divided into two conventional energy zones - the
north and south, which differ in climatic and geophysical conditions. The sapientation process was formalized by correlating
the number of creative and educated people with the amount of external energy they convert to new valuable information.
The sapientation kinetics was modeled by complementing the formalism of the act of birth of a person with a stage of his
training requiring the involvement of at least one teacher from among educated people. The second-order kinetic equation,
describing the growth of an equal population of men and women of reproductive age, was transformed into a third and higher
order equation. The stationary solution of these equations determines the optimal demography for sustainable noospheric
development of the population in accordance with its education index. Real and promising solutions to the demographic and
energy problems are proposed.
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CJIOBEKA pasyMHoOro (Homo sapiens) ornm4a-

€T OT BCEX JKMBOTHBIX CIIOCOGHOCTh 3BPUCTH-

YECKH MBICJIMTE, TO €CTh TBOPHTE HOBYIO 11EH-
HYIO HH(POPMAaIIHIO, B HOPME CIIOCOBCTRYIONIYIO YBE-
JIMYCHHIO ¥ YCIOXKHEHHIO MOPAIKA B CONMAILHON
U MATEPHAILHBIX cepax SRITHS YeoBekd. [1o3T1o-
MY [UIO/IOTBOPHBIA AHAIU3 M [IOUCK PEINCHUHN I710-
SILHLIX [TPOGJIEM SHEPICTHKH, 3KOJIOIHH H JIEMO-
rpadHH HEBO3MOKHEI 6€3 YYETa KATEIrOPHH Paspm-
HOCMIU YEJIOBEKA KaK KII0YEBOI'o (pakTopa HOOIeHE-
3a |1, 2]. B nacrosimen pasore i hopMain3aiin
M BBEJICHHS KAaTETOPHH PasyMHOCTH B 6GHOJIOIH-
YECKHE H JIeMOrpapHyecKie MOJIEIH TTPUMEHIWIA
YHHBEPCAILHBIC 3aKOHBI XMMHYECKOH TEPMO/IMHA-
MHEKH. JIONyCTHMOCTE STHX aHAIOTHIA O6YCIOB/IEHA

1M (—S), HA3BIBAEMON HETO3HTpONHEH [6]. KBauTt
BHEIIHEN SHEPIHU HHUITHUPYET B TEPMOIMHAMH-
YECKON CHCTEME, 0613/1210mEeH KOOIEPATHBHBIMU
CBOMCTBAMH, PHUIMKO-X UIMHYECKHII NIPOLIECC e ca-
MOOPIaHHU3AIMH, B PE3YJIBTATE KOTOPOI'o CHCTEMa
CKQYKOM NEPEXO/NT Ha H0Jiee BLICOKHI YPOBEHD
YHOPSI0YEHHOCTH CBOMX 3/IEMEHTOB H [IPHOGPE-
TAET HOBOE Ka4eCTBO. /IJaHHOMY Ka4ecTBy COOTBET-
CTBYET Onpejie/ieHHast MOpIHa HOBOH HHpOpMa-
1K (Al), SHEPIeTHYECKUA SKBHBIEHT KOTOPOH
VBEJIHYMBAECT CBOBO/HYIO SHEPIHIO CHCTEMEL Bo
BHENIHIOIO CPEY PH 3TOM CHCTEMA JIOJDKHA BhI-
BECTH OPIHIO TEIVIOBOM SHEPIUH, PABHYIO 11PO-
u3BeeHHIo JAS]7. CyMMa CBOBOHBIX SHEPIU BCEX
TBOPYECKH AKTHBHBIX JIIO/ICH ONPE/ICISET TEKY myIo

TEM, YTO YEJIOBEYECTBO B 11E/IOM SBJISETCH CaMOopra-
HU3YIOMmEHNCS OTKPLITOH TEPMOJMHAMHYECKOH CH-
CTEMOM, IPEBLIBAIOMEN B CTAIIHOHAPHOM PaBHOBE-
CHH BY3KOM JiHaItazoHe remuepatyp (7'=309-310K
HMIMEHHO B STOM JIMATIA30HE AHOMAILHEIE TEPMOJIH-
HAMHYECKHE CBOMCTBA BOJILI 06eCednBaloT 3pdek-
THBHBIN SHEPTOHH(MOPMAITHOHHLIN OOGMEH Yel0Be-
Ka C BHEIIHEN Ccpejiof Ha (PH3HONIOTHYECKOM H I'eo-
KOCMHYECKOM YPOBHSIX [2-5].

MeTo/I6I 1 MaTepHAIBI

Hudopmanus (/) Kak Mepa 1nopsjika UtMeeT CBOH
SHEPIETHYECKUI SKBUBICHT, KOTOPHIN POpPMaIb-
HO OIPE/IEASETCs POU3BEACHUEM TEMIIEPATYPH
CHCTEMBI H4 BEJIHYHHY OTPHUATEILHON SHTPO-

BEIIMYMHY MEHTAILHOIO HIH JIyXOBHOT'O [TOTEHIH-
ana Hoocdepnl (V) [2,7]. B pabore jyis aHaiu3a uc-
NOJIL30BAIH TEKYIUA MOHUTOPHHT JieMorpaduyc-
CKHMX XapaKTePHCTHK BCEI'O MHPA H psAjla CTpaH [S8].
DTH JIAHHBIE [TPE/ICTARICHEI B maaiuue.

B sHepromugopManHOHHEIX KOOPJHHATAX I1PO-
[ECC CAMTMEHTAIIMHA MOYKHO 4/1CKBATHO OIUCATE JIU-
HaAMUKON HAKOTUICHHS YEJIOBEYECTBOM 1IEHHOM HH-
dopmary WK sHaHuA. M3meHeHne BeIHYuHL W
BO BPEMCHH XaPAKTCPH3YET 3aBHCUMOCTE KHHETH-
KU CAlIMEHTAIIHM OT 6HOCOIHAJILHBIX U T€OKOCMH-
yecKuX (hakTopoB. MOKHO 1ONAraTh, 4TO 61arojia-
ps SHEPIUH ¥ peanusyercs aHTPOIHLIA TPHHITAIT
Ha HOOC(hepHOM 3Talle SBOMOIHH: «[lepBocTeren-

>> [InopoTBOPHbIA @HAaNU3 WU NOUCK PELLeHni rnobanbHbIX Npobnem
3HEPreTUKM, 3KONOrK 1 iemMorpacui HeBO3MOXHbI 683 y4eTa KaTeropum
pa3yMHOCTI YenoBeka Kak KMio4eBoro (akTopa HooreHesa.

HOE 3HAYEHHUE 151 SBOIOLIHH YEJIOBEKA UMEET U30-
6peTaTENIbHOCTD. DTO CAMBINA BOXHEIA MPOAYKT €TI0
TBOPYECKOI'O MBINUIEHHS. BRICINEA 1IEIBIO0 PA3BH-
THSI YEJIOBEKA SIBJISIETCS MOJTHOE I'OCMO/CTBO CO3HA-
HHs HaJl MATEPHAIBHEIM MHpOM» [10].

Hamenenue ¥ B X0/Ie MUPOBOH MCTOPUM WUIIO-
CTPUPYET puc. 1, HA KOTOPOM IPEJACTABICHA XPO-
HOJIOTHSI TMOSABJACHHS IIEHHBIX HJIEH, OTKPHITHA
1 U306PETEHHI.

CorocrasieHue JAHHBIX puc. 1 ¥ 2 NOKA3LIBAET,
YTO MCIIOJAL30BAHHE B [IPOMBIIUIEHHBIX MACIITa-
Hax SHEPrUH UCKOMAEMEIX YIJIEBOAOPO/IOB CHAYa-
712 B BWJIE YIJIA, @ 33TEM B BHJIE HEQTH CTUMYJIHPO-
BAJIO PE3KOE YCKOPEHHUE MPOLIECCa CalHEeHTAIHH,
a TAKKE POCT YUCIA TBOPYECKUX JIOJEH U BCETO
HapojoHaceneHus. Kpusas 2 Ha puc. 1 NOKa3hBa-
€T, 9TO C cepe/iHbI XX B. pPOCT YHCJIEHHOCTH Hace-
JIEHHS] COXPAHWJI CBOH TEMIL, TOI71a KK ITPOIIECC Ca-
MMHEHTAIUH CYmEeCTBEHHO 3aMeUIHIICS.



Aemorpaduveckue xapaxtepucTuxy, 2 anpens 2017 r.

XapaxrepucTuxa Becs mwp  Kurad Wugun clua Poccus
D6UjaR YMCNEHHOCTS HACENEHIR 75010° 138x10° 134x10° 326x10° 146x10°
YUCNSHHOCTE MyMCKOMD Hacenesns  3.79x10%  7.00x10° 6,92¢10° 161x10° 678107
YuCnesHoCTs XEeHCKOrD Hacenesns  3.72x10° 67510°  648x10° 165108  7,86x107
POXASHO B 3TOM FOfY 373407 430A0° 682¢10° 1.04x10F  4,67x10°
Ymepno & atom rogy 147407 252408 248x<10° 678x10° 509x10°
a. (ven ron)! 16407 5507 9110 23400 52x10
B, (rop)™! 240 1.8x10° 2«10 21102 2072
Offmuanuiat CNeNHoCTs KICNE- 3,400 78x108 530" 220"  1.4x10"
Wnpexc ypoens 06pasosanms, (y) [9) - 0.61 05 0.89 0,81
KoadhdmumenT nepesacensmmoctn 25 18 25 15 1,05

Pucynox 1

MojaeanpoBanue
Inpouecca CalMeHTaIlHH
[IpeacTannas CHCTEMY YCJIOBC-
YECTBA KaK OTKPLITYIO TCPMO/H-
HAMHYCCKYIO CHCTCMY, 3JICMCH-
THI M NOJICHCTEMBI KOTOPO B3a-
HMOJICHACTBYIOT MEXTY COBOM Ha
GHOCOIHAIBHOM YPOBHE, MOXKHO
HCTIONB3OBATH AHAIOIHH C XH-
MHYCCKOA KHHCTHKOA VI MO-
JICAMPOBAHHSA NPOLICCCA CANTHEH-
TauMH U iemorpapun. OMeTHM,
YTO B CYymeCTBYIOMMX JICMOIPa-
DHYCCKHX MOACSX JIIO/N PHTY-

Pucywox 2

Tpaduxu pocTa unCNexnocTH nacenenus Jemnu (1) » NPORYXKTHBHOCTH
TEOPHECKOR ALKTENBHOCTH YENOBENECTEA, CYMMMUPYIOWER BCO UeNNLIE
HAEH, OTKPBITHA ¥ HIOGPETENNA B KAXALIR MOMENT Bpemenn (2) [11].

Crpenxod W oTMe4eH0 HA¥AN0 NEPROAA MCNONLIOBANNA HENOBEXOM

H3IMEeHeNua AyX0BHOro notesymana (V)

POMONOIHS
wapopos ESponsI, NPONOPUNOHANLHOTO CYMMAPHOR AKTHENOCTH
BCEX BEANKKX NOITOR, XyAOXNMKOS, KOMAOINTOPOS

W DRINKOB B KANALIR MOMENT HCTOPWM [2, 4, 7).

I2XONCEPENPORINNOH InEPrun CONNLD B BHAE yTNEBOROPOANOTD CTpenKamu NOXIIANB FORMI BCABILIEK
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PHPYIOT B OCHOBHOM KaK HEPA3yMHBIC JKMBOTHBIE,
CIIOCOGHEIC JIMITL PA3MHOXKATRCH, 1OKA 1103BOJIs-
10T JKH3HEHHBIE PECYPCHI, BOEBAThL 32 TEPPHTOPHIO
H pECypChl H YMHPATE B CBOH CpOK. [1pH Takux Ha-
YUILHBIX Y CJIOBHAX BECH MACCHB ITI06ILHBIX JIEMO-
IpaPMYECKUX JIAHHBIX 32 MHOI'HE BEKA € HOALIION
TOYHOCTBIO OIUCHLIBACTCA KHHETHYCCKHUM yPaBHE-
HHeM ByjIa [12):

n=on,

(D

A€ 71 — YHCJICHHOCTL HAPOJAOHACC/ICHHA; n —ee
ITPOU3BO/HAA 110 BPEMCHH; 0 — ITOCTOSSHHEIA KO-

sppurHenT.

M3 (1) caeyer runepbonudeckas 3aBUCUMOCTD
YHC/IA HACEJICHHS OT BPEMEHH, IPE/ICTARICHHAs Ha
puc. 1 (kpuBas 1):

1
n_—a(t—tn)' (2)



B (2) 1, — TOYKA YCJIOBHOI'O KOJUIAIICA, KOT/IA 7—se2,
A JKMU3HEHHEIE PECYPCHL, TEPPHTOPHAILHEIE H TTH-
IEBLIEC, CTPEMATCA K HYJ1I0. /leMorpadHyeckas Mo-
JI€J1h, YYHTRIBAIOM A KOHEYHOCTE dKU3HECHHOI'O pe-
Cypca, ONHUCHIBACTCH YPACHEHUEM AO2UCINUMECKO20
pocma, Wik ypasHeruem Pepxronsenda:

(3)

IJie ¥ — MOCTOSHHAS C PasMEPHOCTRIO Y/IEIBLHOH
CKOPOCTH pocTa nonyusiiuu; K — npejenbHas
EMKOCTE 3KOJOIHYECKONH HHIIH, XapaKTePH3YIO-
mas [MHmEBLIE H TEPPHTOPHAILHEIE pecypPChL [1pH
K=»rus (3) aiejyer SKCIOHCHITHOHAILHAs 3aBHCH-
MOCTE YHCJIEHHOCTH HACEJIEHHA OT BpeMeHH. OT-
PHIATEILHBIA 3HAK BTOPOTO CJIAraeMoro B (3) uH-
TEPHPETHPYIOT KAK BKIA/L B IMHAMHKY [TOTTYIAITHH
CMEPTHOCTH.

OTMeTHM, YTO KHHETHYCCKHE VPaBHEHHA, aHAI0-
'HYHEIC (1) H (3), MOXKHO COCTAaBHTD JUIS OITHCAHHA
JIMHAMHKH [TONMVIAIIMH O/IHOKJICTOYHBIX KAaHHHGA-
JIOB WIH CMEMAHHONA NONYIAIHH XHIHHK-XePT-
Ba [12]. Jlanunie 6HOMOJIETH IPUHTOJIHEL JUISL OITH-
CaHMs JieMOrpapMH YeJOBECHECKHX COOBmMECTR,
AKHBYIHX B YCIOBHAX apXaHyHBIX PEIHIHO3HBIX
WIH JIMKTATOPCKHX PEKHMOB. [ToXoiT OHH U Juis
popmamsalui emMorpadpuu coobmecTs, pednl-
BaIOMMUX B COCTOAHHH I'PAKIAHCKUX HIHM 3aXBaT-
HUYECKHX BOMH, 2 TAIOKE NaPasHTHYECKON KOHIEI-
[HMH «30/I0TOIO MHWUIHAP/Ia>.

B padore [12] ypasHenuio (1) jann 6HonornYe-
CKYIO MHTEPHPETAIHIO, NPEANONOKHB JIHMHTH-
POBAHHE CKOPOCTH POCTA NMONYJIAINUH PEAKIIHI

>»>» [lepBocTeneHHoe 3Ha4YeHue
[Ns1 3BONIOLMN YErnoBeKa
UMEET N306peTaTeNibHOCTb.

POXJ/ICHHS PE6EHKA, B KOTOPOH YYaCTBYIOT MYK-
CKasl M JKEHCKasg OCO6H. DHEPreTUKy peakiiuH
o6ecIeYuBaACT KHUIHEHHAA (BUTAJILHAA) SHEP-
I'Hsl, JICACTBHE KOTOPOH IPOSBIAETCSA B BUJIE 10-
JIOBOI'O MHCTHHKTA. B HOpMe OCHOBY NCHXO(DH-
3UKH CEKCYAJILHOTO BJAECYEHHSA COCTABIAECT pas-
JIMYHE 3HAKOB XMPAJLHOCTH PENPOAYKTHBHEIX
OpPraHOB MYKXYHMHBI M JKEHIUHBI HA YPOBHE MO-
JIEKYJIIPHBIX CTPYKTYP [13]. UHCIEHHOCTL MYX-
YHH (72,) U XKEHIHH (72_) NPHSINU3UTEILHO PaBHa
n/2 (CM. TABJIHILY), A I0JIM MYKYHH H KEHIHUH pe-
NPOJYKTHBHOI'O BO3PACTA COCTABIAIOT ~1/,0T 1,
u-~150rn_|[8 14]

CyyeToM 3THX JIAHHBLIX H CKOPOCTH YORIBAHHSA YHC-
JICHHOCTH 32 CHYET CMEPTHOCTH (Bn) ypasHeHHe (1)
NpeodpasyeTcs B KHHETHYECKOE YPaBHEHHE BTOPO-
'O IOPS/IKA, YCIOBHO HA3BAHHOE GHIMWIOZUCIUYE-
cktm |12):

dn @ L

= 6(n.n_) Br = 24(n )—pn. €))
B (4) o 1 B — 3ppeKrHBHBIC KOHCTAHTE CKOPOCTH
pORJICHHs M cMepTH. TeKymue sHadeHHst o 1 B orie-
HWIH, HCITO/IB3YA (4) H IaHHbBIE Ta6aHIILL [TpH sTOM
HHCIO POAVICHHEIX M YMEPIIHX 33 FOJLIOJICH 1PH-
PABHHBAIN K BRIPUKCHUAM =(n7) 1 Bn cooTBeT-
CTBCHHO. [ToslydeHHBIEC BEJIMYHMHE O U B IpUBE/IC-
HEI B Taéuuie. OTMETHM, YTO ONEHKaA o Ul BCEro
MHpPa XOPOHIO COITIACYETCH € BEJIMYHHON BEPOSIT-
HOCTH POXJICHHA PEOCHKA B TCYCHUCE I'0/1a Y BhIJIC-

JIEHHOH I1IapLl, KOTOPasg MHOI'HC BCKA COCTAB/BUIA

2x10-11 [12].

>»> [log Bo3pencTBMEM TEOKOCMUYECKMX BUOreHHbIX hakTopoB
rEHOM 4eri0Beka MOr MyTUpOBaTb, B Pe3ynbTaTe Yero
POXAanuchb TBOPLbl, TO CTb NIOAW C BbiAaloLWMUMUCS
YMCTBEHHbIMW CNOCOBHOCTAMMU.



OnTuManLHas Jyisl yCTOMYUBOIO Pa3BUTHS YHC/ICH-
HOCTE HACEJIEHHH (72,) B MUPE U B PasHBIX CTPaHax
BY/IET ONPEEIATLCS HYJICBON CKOPOCTBIO IPHPO-
CTa HACEICHUS IIPH COOTBETCTBYIOMMX JIAHHOMY
MOMEHTY BPEMEHH 3HAYCHMSIX 0. 1 P

[Mosyyennnie 3HaYEHUA 72, IPUBE/ICHBI B TA6/IHIIE.
[Tojie/MB Ha 77, TEKYmyIO YHCIEHHOCTD HACCICHHS,
MOXKHO ONpEAe/IHTh KO(pPPHUIHEHTHI 1IepeHace-
JIEHHOCTH IVIAHETHI M CTPAaH, aKTYAJILHBIE B HACTO-
smee BpeMs (CM. mabauyy). CpaBHEHHE MOJTyYEH-
HBIX BEJIHYMH ITOKA3BIBACT, YTO OCHOBHAs OTBET-
CTBEHHOCTL 32 IEPEHACE/CHHE TUIAHETHI JICKUT
Ha CTPAHAX, PACHONOKEHHBIX B KIHMATHYECKON
30HE HIKE ~40° cm. ¥ Beimie ~40° o, (Muaus,
Kuran u pyrue crpassl IOxHoM AMepuKH, Appu-
KH H A3HH).

[Monaraior |2,4, 5,7, 13], 4TO 110]1 BO3JIEACTBUEM I'E-
OKOCMHYECKMX GHOI'C€HHBIX (DAKTOPOB I'€HOM 4e-
JIOBEKA MOI' MyTHPOBATh, B PE3YJILTATE YEI'O POXK-
JAJIMCEH TBOPIIBL, TO €CTh JIIOJAH C BBIJAIONIUMHCH
YMCTBEHHBIMH CIIOCOGHOCTAMH (IIPOPOKH, yde-
HBIC, M306pETATENIN, MY3LIKAHTE], MHCATENH, Xy-
JOXKHUKH). KOHCTAaHTY CKOPOCTH PEAKIHH POXK-
Jenus Teopua B Esporie (o) B XV-XIX BB. MOXHO
OIEHHTE aHAIOI'HYHO BE/IHYHHE o, HCTIOJNL3YS I'pa-
(pMK H3MEHEHNS YHCJIEHHOCTH TBOPIIOB HA puc. 2
U HOPS/IOK YHCIEHHOCTH Hacenenus ~ 108 [4]. [Tpu
YHCIIE TBOPHOB Nop#ajka 10—-100 pemyuHa o. co-
crasut 10-14-10-13 (yen/ro)-!, yTo Ha 3—4 nopsij-
Ka HHJKC TEKYmCcH BCJIHYUHEL O

JIesSTeIBHOCTD TROPIOB HA PAHHEM 3TAIe CAITMEeH-
TAIMM 6LUIA CONPSDKEHA C FeHEeparMeii HOBOIO 3Ha-
HUS1 M YBE/IHYCHHUEM JIO/NH (Y) O6Pa30BaHHOI'O HACE-
NeHus (puc. 3), INCIICHHOCTL KOTOPOI'O OB03HAYHM
7.. CKOPOCTE POCTA 1. MOJKHO OITHCATL Y PABHEHHEM
(4), MOMOTHUB PEAKITHIO POXKACHHS NOIC/VIONTHM

OBYUYECHHEM YEJIOBEKA. YPOBEHE 06Pa30BAHHOCTH
YEIOBCKA 6Yy/IeT KOPPEIHPOBATEL ¢ KOJIHYCCTBOM
YUHUTENIEH (1), 33/ICACTBOBAHHELIX B IIPOIIECCE O6Y-
yeHust, [1pejicTaBus 7. =y M NPHHAB HEH3MEHHONA
KOHCTAHTY CKOPOCTH CMEPTHOCTH JI1A M., IOy YHM
aHAIOT YpaBHEHHs (4):
o
=gl —pn. =) =pn. (@)
M3 (4%) juist CTalHOHAPHOI'O COCTOSHUSA, OTBEYAIO-
HICTO YCTOMYHBOMY PA3BUTHIO IOTYJISIIMH, CIC/IyET
ONTHMAJILHOE YHCJIO O6PA3Z0OBAHHEIX JIIOJICH:

n?=mYy’n,m=1,23,4.

YucsioM m (B CKOGKAX ) OIpeEJIE/seTcs YPOBEHE 06-
Pas’OBAHHOCTH — HA4aJLHBIA (1), CpejiHHA (2),
BRICHIMM (3), HAYYHEIA (4), a CYMMApPHOE YHCJIO 7.
XapaKTEPH3YET HHJEKC O6Pa30BaHHOCTH CTPaH,
NPHUBE/ICHHEIA B TA6IHIIC.

K HacrosgmeMmy BpeMEHH IPOIECC CAITHEHTAITHH
BBITNEJT HA TUIATO (CM. puc. 1) W YHCIO BEJIMKHX TBOP-
1IOB CHU3WIOCH ITPAKTUYECKH JI0 HYJISI (CM. puc. 2).
Takoe cocTossHUE MUPOBOH IIUBWIM3AITHH ABJISICTCS
CIEJICTBHEM IVIOBANH3AIHH NapPajIUIMEI [I0Tpe6JIe-
Hus [ 1, 2, 15]. COOTBETCTBEHHO, MUPOBAs SHEPIETH-
Kd, SKOMOrus U jieMorpadus OKasaIuCh 3a/I0KHH-

Pucynox 3 HaMH TCIICOJIOIHH COBPEMCHHO-

JHepreTuxa xu3un Npumaroe (a), nacenesua wupoT b-3oum ~40° c.w. ~ 40° w.w. (6)
u B-306b1 ~60° c.w. ~ 40° c.w. (B). E, — BMTANbHAA INEPTHA AKTHBAUMH KNIHEHHbIX
npoueccos; ‘' — AyxoBxbiR NoTexuwan woochepsl, uupamn 0603Ha4eHbI PAINHYHBIE YPOBHK
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JHEPIUA, OTH. BA.

'O MUPOBO33PEHHS, WICOJIOTHs
KOTOPOI'O JIO CHX IIOp HE OYH-
CTHJIACEH OT PEJIMTHO3HEIX PYy/H-
MEHTOB H MHCTHKH (DyH/IaMEH-
TaNBHON husuk [1, 2,7, 15-17).

06pa3oBanns

DHEPreTHUYECKHE MOJIETH

CaITMEeHTAIIHH

Ecnn npejcraBuTh 4enopeye-
CTBO KaK TEPMOJIMHAMHYECKYIO
OTKPBITYIO CHCTEMY, TO MOXKHO
HUCHOJIL30BATH aHAIOI'MHM XHUMH-
YECKOM KHMHETHKH JUIS BBEJIE-
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HUS B JIEeMOrpadHyuecKie Mojie-
1 PaAKMopa pasymHocmiu.



Peun wjeT [M1aBHEIM O6PA30M 06 3HEP-
I'eTHYCCKHUX MOJIC/ISX ITPOIECCa CAaIIMEHTAIIHH B I1¢-
PHO/I HAYMHAA OT TOYKH fy, HA puc. 1 | JIO YCIOB-
HOW TOYKH [, B OKPECTHOCTAX KOTOPOH HAYHHACT-
CA CTArHAIHA [TPOIECCa CAITHEHTAIIHH BCJIC/ICTBHE
IJIOBAIHU3AINH JIeMOIPaHUECKON U PECYPCHON
MPOBJIEMEI (CM. puc. 1).

O4YeBH/IHO, YTO POCT BEJIHYHHLBI [TIOTEHIHANA HO-
octeprl ¥ B poriecce CaliHeHTalii Ha HHTEpP-
BAJIE by ~ I, BY/ICT KOPPEIUPOBATE C TEMITOM YOhI-
BaHUA HCKONAEMBIX YITIEBOAOPOAOB. UX noreH-

HHAIBHYIO 3HEPIHIO COOTHECEM C 3dKOHCEPBUPO-
BAHHOM B HE/IPAX 3EMJIH B I€OJIOIMYECKHE SMOXH
COJIHEYHOM SHEPIUEH H 0603HAYMM Uy, 2 TEKYmYyIO
SHEPIUIO COMHEYHOTO OBIYYEHHS, Na/1aI0mero Ha
3emmo, — E,.

Ha puc. 3 npejcTaBaeHbl CXEMBI PaciOIOKEHHS
SHEPrEeTHYECKHX COCTOAHMA BHEIITHEN CPE/IbI M Ye-
JIOBEKA JUIS JIBYX TEMIIEPATY PHBIX 30H IIPOKHBAHHS
JHOJIEN B BRIICJICHHBIX MIHPOTaX ~40° ¢ ~40°10.111
(B-3oHa) 1 ~60° cam. ~40° ca. (B-30Ha). /s cpas-
HCHHS IIPUBEC/ICHA CXEMA JUI [IPUMATa — YE/I0OBC-
KOOBPa3HOH 06E3hSIHEI.

U3 ypaBHEHHA (4) NPEACTABUM KAaK Acxp(—f;.— "
I/ic A — MOCTOSIHHASA, XapaKTepu3ylomas 4acTo-
TY CIIAapUBAHHA; K — nocrosnHas boasnmana; T'—
abcomoTHaa Temneparypa. Torjga npu pasHon
YHCJIEHHOCTH NONYJIAIHA [TOBRINICHHAA CKY4Y€H-
HOCThL M OTHONICHHE E? < E° IPHBEAYT B B-30He
K 6oJiee BEICOKOH CKOPOCTH POCTA HACEICHUS,
yeM B B-3oHe.

Ecim 0603Ha49nTh U 1omio U, o6pamaemyio BE,, To
SHEPIETHYCCKYIO ITPOGJIEMY CAITMEHTAITHH Ha TCKY-
HHA MOMEHT MOKHO IPEJICTABHTL CTPEMICHHEM
K C/IMHHIIC OTHOMEHUA U /U U PCUILHOA yTPO30H
Hcyepnanus U, . Penenue sTon 1pod/ieMbl JI0/K-
HO COYETaTh:

1) cHIKEHHE U2 1TyTEM ONTHMH3AIMH YUCJIEHHO-
CTH HAPOJIOHACEEHHUA TTPEKJIE BCEr'o B-30HEI U Jie-
MIWIHTAPHU3AIINH MHPOBOM SKOHOMHKH;

2) poct noreHnuaia Hoocdepn W 3a cyeT NpH-
BivKeHus rapamerpa YK 1 8 b-sone 1 napamerpa
mx 3,4 B B-sone;

3) NPUOMIDKCHHUE 3HAYCHUN @, U @, K 1 /U1 HCOG-
PaTHUMON H BO30GHOB/ISIEMO SHEPIETHKH, 4 TAKKE
Pa3paboTKa AIETCPHATHBHBIX COMHEYHON SHEpre-
THKE CIIOCOB0B NOMYyYCHUS SHEPTHH.

Buranbuas sHeprus (£,),
MEKTPOMATHHTHAS 110 CBOEH NPUPOJE, MOCTYIIA-
€T B OPraHM3M C IMHmeNR U BOJON M €¢ BEJIHYNHA
HPONOPIHOHAILHA TCKYmEH 3HEPruy CoHIa F
H 3HEPIHH [y, NPeO6PA3YEMLIX YEIOBEKOM B ITHIITY
W TOIUIHBO:

E =0, +o,Us,,

e 0, 1 0, — KoadduimenTe 3pHEKTHBHOCTH
CHOCOBGOB YTHIH3AINH SHEPIUA. DHEPIUH ¢ F Ha
3Ta11e SBOJIOIHH JIO Iy, GBUIO BIIOJIHE JIOCTATOYHO
JUIs JKU3HH M PA3MHOMXKEHHS MOIYISIHHA, ITPOXKH-
BAIOIHUX B OCHOBHOM B B-30He. [Ipu paccenenun
YEJIOBEYECTRA 110 BCEH 3eMJIe pasjIHyHe KiMMarTa
B-30HH # B-30HLI O6YCIOBIIO BEITIOJIHEHHE Clle-
JYVIOMHX COOTHOIICHHM:

E3>Eg. EJ<ES.of >0f.05 <05, (6)

Brimonuenue orHomenns E; < E7 8 (6) CTUMYIMpO-
BAJIO Pa3BHTHE HAYKH, HEOGXOIMMOH JIsl pa3padoT-
KH CIIOCOGOB O6pameHust sHeprun /B E, I7IaBHLIM
06paszoM B B-30He, 1I03TOMY ¢ < ¢ .

Hcnonnsysi aHAJMOTHIO C YPABHEHHEM APpPEHH-
yca [6], KOHCTAHTY CKOPOCTH PasMHOXKEHUSA

[TyHKTe! 1 ¥ 2 He HYAJQIOTCH B KOMMEHTapusix. YTo
KacaeTcs IyHKTa 3, MOXHO BBIICIUTD CJIE/YIONHE
PEVILHBIE W NEPCIEKTHUBHEIC HAIIPABICHUS pelie-
HHs 11pobsieMsl [18]. K peibHBIM TEXHOMOIHAM OT-
HOCSTCS s/IEpHast U BOJIOPO/IHAS SHEPIETHKA, (POTO3-
JIeKTpUYecKHe U (POTOXHMHYCCKHE NIPeOSpasoBaTe-
JIA COJTHEYHOM SHEPIHH HA OCHOBE KPEMHHSL, 3EMHBIX
W BOJIHBIX SEICTPOPACTYmMX pacteHui. K nepcriek-
THBHEIM HCTOYHHKAM SHEPIHH MOKHO OTHECTH TEP-
MOSIJIEPHEIEC PEAKIMH, OKHC/IUTEILHBIE PEAKITMH
kpemuus [ 19], armocdepHEI, HOHOChEPHLIN U IU1a-
HETAPHLIA 3/IEKTPOMATHETU3M, SHEPIHIO 3eMJIETPS-
cenni [20], HeRTPHHHYIO 6HOSHEPIeTHKY [1, 2, 21

#k®

MeTo/| ananorui ¢ XMMHYECKON KHHETHKOH U Tep-
MO/IHHAMMKOM, IIPE/UIOKEHHBIN VIS ydeTa (pakTo-
pa PasyMHOCTH, NO3BOJIET CTPOMUTE jJeMorpadu-
YECKHE MOJIC/H YCTOHYHUBOIO PA3BUTHA YE/IOBEYC-
CTBA, YJIOBJIETBOPHUTEILHO OIHCHIBAIONIHE TEKYHIYIO
JeMorpaHio, 1 SKCTPAIoJIHpoOBATL €€ HA HOOC-
(bepHBIF 3TAI IBOMOIHH. DHEpreTHyeckas popma-
J3a1Ms (paKropa pasyMHOCTH [HO3BOIHIA TPEIO-
JKHTH PCUIBHEIC H NEPCIICKTHBHEIC ITYTH PENICHHSA
IMOBAILHBIX JIEMOTrPaUYECKUX W SHEPreTHdce-
CKHX IPO6JIeM. ]
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