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KaHAOMOaT SKOHOMMYECKMX HayK

IOIIeHT Kadenpbl SKOHOMIYECKOT KMOepHeTVKM 1 MH(OPMAIIMOHHBIX TEXHOJIOT U
XapBKOBCKOFO HallMOHAJIPHOTO YHUBEPCTUTETA CTPOUTEIIbCTBA W aAPXUTEKTYPHI, XapBKOB

(YxpanHa)

AHHOTANIMA

[aH geTabHBIV aHaIV3 Hay4vHOTo TBop4YecTBa [Ibepa - @parcya Pepxionbcra B 06J1acTm
IIOCTPOEHMsI MaTeMaTUYecKO TeOpuM AVHAMMUKM HapoloHacelleHMs, IIOKa3aHO BIIMsSHIE
Maneryca 1 Kemie Ha ero Hayunble B3DIAnbl. ChenaH BbiBof, uTO (DepXIOIbCT sABJIsAeTCA He
TOJIBKO He3aCIy)KeHHO 3a0BIThIM IIepBOOTKpPBIBaTesIeM JIOTMICTYECKOro 3aKOHa POCTa, KOTOPBIV
ceryac WVICIIOJIb3yeTCs BO  MHOIMX obOyracTax 3HaHWMI, HO ¥ OIHMM W3 OCHOBaTeIel
SKOHOMMUYeCKOM nuHaMukm. CraTbs  SBIISIETCH rmeperieyaTkor  OOJHOMMEHHOV  CTaTbli,
ornyommkosa"HHont B 2003 romy B XxypHasle "Hayka m Haykosemenme" (Kues), B cBs3sm c
OTCYTCTBVIEM IIO BUHE M31aTeJIbCTBA 11eJI011 XXy PHaJIbHOV MOJIOCH (cTp. 77) 1 Bo3HUKIIeMy B 2020
roy OosibIioMy MHTepecy K pabotam PDepxioribera m3-3a nangemun COVID-19.

KmroueBnle cioBa: I1.D. depxronecr, T.P. Manpryc, A. Ketse, sjorucrmnuekas QyHKIMs,
JIOTMICTVYecKast KpyBas, SKOHOMIYecKas AVMHaMMKa.
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ABSTRACT

In the article a detailed analysis of the scientific work of Pierre-Francois Verhulst in the
field of constructing a mathematical theory of population dynamics was given, an influence of
Malthus and Quetelet on his scientific views was shown. It was concluded that Verhulst is not
only the undeservedly forgotten pioneer of the logistic law of growth, which is now used in
many fields of knowledge, but also one of the creators of economic dynamics. This article is a
reprint of the article of the same name published in 2003 in the journal “Nauka i naukovedeniye”
(in Russian; Kiev) as a consequence of a lack of the whole journal page (p. 77) at a publisher’s
fault and a great interest in Verhulst's works arose in 2020 due to the COVID-19 pandemic.
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dynamics.

ITpenncioBue K nepengaHmnio padborsr [1]

Hamm B Hadajle HYyJIeBBIX TOIOB yHaJIOCh BOCCO3HATh  JIIOOOIBITHYIO VICTOPUIO IIO
OTKpPBITHIO PepXroJIbCTOM JIOTUCTIYEKOI'o 3aKOHa POCTa HapoOHaceJIeH s, II0CjIe TOro, KaK Mbl
pasbickaim B "JIeHnHKe" He M3BeCTHYIO Hac ero opaHKOs3bIYHYIO0 pabory 1838 roma, mepesernu
ee Ha PyCCKUI S3BIK U AeTaJIbHO IIpoaHaIM3MpoBayin B pabore: MockoskiH B.M., JKypaska A.B.
"ITbep-Ppancya BepxysbcT - 3a0bITBII IIepBOOTKpPBIBATEIb 3aKOHA JIOTMCTMYECKOTO pOCTa U
OOVH W3 OCHOBaTeyIeyl >SKOHOMMYECKOV IMHaMMKI', OHy6J‘IT/IKOBaHHOT7[ B BelyIieM
IIOCTCOBETCKOM HayKoBeIdeckoM XypHaste "Hayka 1 Haykosemernme" [1].

Beprysiice yepes 17 sieT K aTont Teme, B cBsa3u B manaemuernn COVID-19, bl BriepBble
Wit cebd OOHApYyXMiIM, YTO Halll IIepeBOAYMK He IIPaBWIbHO IlepeBesl (paMMJIMIO 3TOrO
3aMedaTesibHOro yueHoro. C diamMaHIICKOro si3blKa Ha PYCCKMUI OHa JOJDKHA IIepeBOAUTBCA KaK
DepxroIIbCT, a He BepXyiibCT, Kak B ciIydae mepeBofia ¢ PpaHIly3CKOro A3bIKa.

Kpowme Toro, B To BpeMst HaM yajIoch pa3bICKaTh U IepeBecT (PPaHKOSI3bIYHYIO PaboTy
Maprears Hltukserst non HasBanueM '"IIpep-Ddpancya depxronber (1804 - 1849). Ilepsoe
OTKPBITHE JIOTMICTIYeCKO PYHKIOMM'", Oy OIMKOBaHHYIO B ITapvbKCKoM XXypHaste "Population” B
1981 ropmy (Schtekzelle 1981). Drta paborta Obura omyOrmKoBaHa cpasy e IIOCiIe KOHTpecca
ObmiecTBa mcTopmdeckon meMorpadum, mocssiieHHoro Manbrycy. B Hem oTmedarmack poiib
@epxysbCTa B KpUTUYECKOM IlepeocMBbICiIeHm naert MaibpTyca.

Topko cerrgac MbI TakKe OOHAPYXWIIV, YTO B Halllel ctaTbe [1], Mo BUHe M371aTeIbCTBa,
ObUla TIOTepsiHa Ileylasi XXYpHalbHas IIojIoca (CTp.77) ¢ oOCyXXIeHwmeM BaXKHBIX ITOJIOKEHMIN
K1accdeckon paborer Anonbda Kete o cormanbHo dusuke. Bee Bplliecka3aHHOe, BKITIOYAs
MIOITYJISIPHOCTD IIepBOT paboThl PepxioibeTa, KOTOpasi OHa Ipmodperia B IIOCTIeHee BpeMs B
CBsi3M ¢ HamgeHHbIM B 1976 rogy Pobeprom Msem CI0XXHBIM IIOBefleHVEM €ro ypaBHEHMNs,
3aIlICAaHHOI'O B AVICKPeTHOM BuJle (aBTOKOJIeOaHMs, JeTepMUHMPOBaHHBIN XaocC), a TaKXe B CBSI3U
¢ maagemvert COVID - 19, 3actaBmsio Hac CHOBa OOpaTUTHCSA K €T0 TBOPYECTBY.

Horroe Bpems mmst OepxiorbeTa ObUIO MPaKTUIecK 3a0bITO, 11 ero ypaBHeHVe B 1920-M
rofly IlepeoTKpbIBajIoch amepuKaHckumm cratuctukamu P.Ilepnom (1879 - 1940) u JI. Punom
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(1886 - 1966), a notom 1 Hukonaem Kongparsesbm (1892 - 1938) B 1934 roay, korza oH cujer B
CY30aJIbCKOM IIOJIMTM30JIATOpPe, M B OJHOM M3 IMCeM K CBOell KeHe 3allicajl 3TO ypaBHeHUe
IIPVMEHUTESIbHO K TpeM KyMYJISITMBHBIM IIOKa3aTelIsIM - KaluTasly, pabodert cujle M ypPOBHIO
HOBOVI TeXHUKI. Y Hac J0JIroe BpeMs O cyTu pabor depxiosibcTa MaJIo YTO 3HA/IM, TaK KaK OHU
He I1epeBOIVIINCH 1 He KOMMEHTVPOBaJINCh, HO CAMO ero YpaBHEeHIe, YacTo 0e3 CChUIKM Ha Hero,
VICIIOJIb30BJIOCh B PpasIMUHBIX OOsacTsx 3HaHMI. OTMeTHM, 4YTO B IIOCIIefIHee [ecATwIeTye
CCBUIKM Ha ero paboty 1838 roga craymm mosiisAThbes JocTaTouHO Yacto. Tak Ha 5 mrorst 2020 roga
pactpenssIn rtouck B Google Scholar Ha vms P.-F. Verhulst naer 307 orxkos. OTMeTnM, uTO
IoCjIe HaxXOXIeHMs B MMCKPeTHOM aHajlore ero ypaBHEHMUs [IeTepMMHMPOBAHHOIO Xaoca
Pobeprom Maem B 1976 romy (May 1976), kak Mbl OTMedaInt paHee, Pe3KO BO3POCIIO KOJIMUECTBO
yIIOMMHaHWUT 0 HeM, 1x KoindecTBo B Googe Scholar cocrasmito 240 m3 307 (HOMCK B 3aKPBITOM
BpeMeHHOM mHTepBasle 1976 - 2020) . Cama xe pabora Pepxrosnbera 1838 roma muTposaiach B
Google Scholar 3227 pa3 Ha paccMaTpuBaeMyIo fary.

OpurnnaneHast pabora [1] ¢ BoccTaHOB/IEeHMEM yTepsIHHOro ¢parmeHTa "
IIpaBKaMM, KacaloIIMMMCA MPaBMIBHOIO HanMcaHust dpaMmuiinm PepxroabeT

B cBsa3u ¢ Tem, uTO B HacTodIIlee BpeMsl 3aKOH JIOTMICTMYECKOrO pocTa WMCIIOJIb3yeTcs BO
MHOTI'VX 00JIaCTsIX 3HaHWU, MBI PeIIVUIN IIPOSICHUTD BOIIPOC 3apOXKAeHs 3TOr0 3aKOHa, KOTOPBINA
CBSI3BIBAIOT C IMEHeM MaJIou3BecTHOro Gesibrurickoro MaTtemaTrka [Ibepa-®pancya depxrorbera
(1804 —1849 r1r.), Hesac/Iy>)keHHO 3a0bITOro cemdac. Mpl TakXKe TIIOMNBITaeMCsl IIPOCIIEANTH
BIMsHMe OoJlee M3BeCTHBIX cOBpeMeHHMKOB IIpepa-Ppancya depxiosibcTa - 3HAMEHUTOIO
AHIJINIICKOTO 3KOHOMMCTa, OCHOBOIIOJIOXKHMKA MasIbTy3maHcTBa Tomaca Pobepra MasbTyca
(1766 —1834 rr.) 1 GeNIbIrMIICKOrO COIIMOJIOTa-IIO3UTUBICTA,  OHOTO W3 co3[aTesiell Hay4IHO
cratucTuky Anonbda Ketmie (1796 —1874 rr.) - Ha ero mccirefoBaHus B 00JIacTy IIOMCKa 3aKOHA
pocTa HaporoHacejleHMs. B HameMm aHaymise MpI OyfeM HpuOepKMBaTbCs YeThIpeX KITIOUeBBIX
IepBOVICTOYHVIKOB!

1. Paborel MasnbkTyca «OmnbelT O 3aKkoHe HapoOJlOHaceleHUs» B PYCCKOA3BIYHOM
visgaavy 1993 r. [2]; mepBoe aHITIOS3BIYHOE ee M3IaHe BhIIUIo B 1798 1.
2. Paboter Ketite «HestoBek 1 pa3BuTHIe €ro CIIOCOOHOCTEVI, VIV OIIBIT OOITeCTBEHHO

pusukm» B pycckosisbigaHOM wm3gaHum 1865 1. [3]; mepBoe dpaHKOS3BIUHOE IApIVDKCKOe ee
usgaHue BpIUIo B 1835 r. DroT Tpya mon HasBaHmeM «ColmaibHas ¢usMKa, WIM OIBIT O
PasBUTMM CIIOCOOHOCTEeVI desloBeKa» BBIXOOWI B VI3Bectmsix Kwmesckoro KoMMepueckoro
mnHctutyTa 1 Tpygax OO1ecTBa 5KOHOMMCTOB TPV 3TOM MHCTUTYTe B iepmiof, ¢ 1910 o 1914 rr.

3. Paborer Kemne «ConmanbHasi cmucreMa WM 3aKOHBI, €10 YIIPaBJIAoNmye» B
PYCCKOSI3bIYHOM m3gaHvm 1866 r. [4].
4.  Paborer @epxtonbcra «KparTkas 3ammcka O 3akOHe, II0 KOTOPOMY  CilefyeT

yBeJIMueHNe HaceJleHVs», U3OaHHOW Ha ¢paHIly3cKoM si3bike B bproccesie B 1838 r. B Tome 10
«Coobmenum 1o dpmsmke 1 MareMaruke» [5]. XKypHas, B KOTOpOM BbIIIUIa HeOOJIbIIAS CTATh
Depxronbera, n3pgasaics Ketne mon srmmon benmpruvickoro Ombrmoreunoro oOmectBa. Pabora
@epxI0IBCTa B 3TOM Xy pHasle ObUIa 3a0bITa M OHa, HACKOJIBKO HaM M3BeCTHO, He IIepeBOAMIIACh
Ha PYCCKWI S3bIK VI IIPAKTIYECKVI OCTAJIACh HEV3BECTHOVI OTEYeCTBEHHBIM VICCIIeIOBATEIISIM.

Msbl TakoKe MCXOOVIM W3 IIPaKTMYEeCKV eOMHCTBEHHOIO Pa3BepHYTOIO VCCIIEIOBAHIA
AByX Opyrux pabor Pepxionbcra, mpomernaHHoro Mapresiem llTmk3erneM, Imop Ha3BaHVEM
«[Ipep-®Ppancya Depxronbcr (1804—1849). IlepBoe OTKpBITHE JIOTMCTUYECKOV QYHKIINI»,
TIOCBAIIIEHHOTO XXV3HM 1 TBOpYecTBy DepxroyibeTa M oIy O/IMKOBAaHHOIO B IIAPVDKCKOM XXYpHasIe
«Population» B 1981 r. [6]. D1a cTaThs OpUIa OIyOIMKOBaHa Ccpa3sy e mocite KoHrpecca OOriecTsa
VICTOPWYEeCKOV AeMorpaduy, MOCBsIeHHOoro Maibrycy. B Helr oTrmeuena porb Bepxyiibcra B
KPUTIUIeCKOM IIepeoCMBICIIeHm maert Marpryca.

209



«OpurnHanbsHbIe uccaenoBaHms» (OPVIC) ¢ No 07 « 2020 ores.su

Cporo mepsyto pabory 1838 r. [5], mocBdAleHHYIO paccMaTpuBaeMoy IIpobiieMe,
@epxI0IBCT Cpasy Ke HauMHaeT CChUIKOVM Ha TpyZd MasbTyca [2], koTopbit oH, Kak 1 Ketrre,
usydasl o dppaHKog3bpIMHOMY M3gaHmo «Essai sur le principe de population», Belmemiemy B
XKenese B 1830r.: «V3BecTHO, UTO 3HAMEeHUTHIVI MasIbTyC B3sUI 3a IIPUHINII TO OOCTOSITEIIBCTBO,
YTO YeJIoBeUecKoe HacejleHWe CTPeMWUTCA K YBeJIMYeHWMIO B TeoMeTpUYecKOoV IIporpeccuu,
ylBauBasiCh depe3 OIIpelieJIeHHBIVI Ilepuof] BpeMeH), HallpuMmep, depe3 Kaxible 25 jieT. DTo
Ipe/IIoJIOKeHe 4BJIAeTCs HeOIIpOBepXXMMBIM, ec albcTparnpoBaTbCs OT  IIOCTOSIHHO
BO3pacTalolINX TPYOHOCTeN B  [100blYe IPONOBOJIBCTBMS — (IpPONWTaHMs) IO  Mepe
pacpocTpaHeHMs HacelleHVs ...» (311ech 1 fJajlee BbIAEPXKKM 13 paboT [5,6] mpuBeeHs! B HallleM
IepeBoze).

ObGcyxpnas 3akoH pocTa HapojoHacelleHHs, MajbTyc OTMedasl, YTO €ro CyIIHOCTb
COCTOUT B IPOSBJISAIONIEMCSI BO BCeX XKMBBIX CyIIleCTBax IOCTOSHHOM CTpeMJIEHUN pa3sMHOXaThCs
ObIcTpee, ueM 3TO HOIYyCKaeTCss HaxXOASAIIMMCA B X paclopsDKeHMY KOJIM4eCcTBOM I [2].

ITo HabmopmeHusiM nokropa PpaHKIMHaA, muieT MajbTyc, eqMHCTBEHHOVI I'paHMIIeN
BOCITPOVM3BOUTEIILHOV CLIOCOOHOCTY pacTeHUI 11 XXMBOTHBIX SBJISI€TCS JIUIIh TO OOCTOSTEIIbCTBO,
YTO, pa3MHOXasiCh, OHM B3aMMHO JIMIIAIOT ceDbs cpefcTB K cylectBoBaHuio. [lanee Masbryc
IPUXOOUT K ciledyromieMy obobienuto: «Takum obpa3oM, HEIOCTaTOK IIPOIUTAHMS SBIISeTCS
IIOCTOSIHHBIM IIPeISITCTBMeM K pPa3MHOXEHMIO YeIOBeYeCcKOVl IIOpOIbl;  3TO IIPersTCTBUe
OoOHapyXXmBaeTcsi BCIOAy, I[e CKOIUIAIOTCS JIIOAM, W OeclpepblBHO IIPOSIBIIsieTCd B
pasHoOOpasHbIX opMax HUIIETH ¥ BHI3BIBAEMOIO €0 CIIpaBeIMBOroO yxXkaca» [2]. B
nanbHevieM KeTse mbITajics BBIABUTH (PUMUECKUTI MEXaHM3M 3TUX IIPEIIATCTBUI, a TaKxke
CIIOCOOBI ero MaTeMaTu4ecKOro OmMcaHMs. B CBs3M ¢ 3TMM OH [I0JIrOe BpeMs CTUMYJIMPOBaI
JesITeJIbHOCTh CBOEro ydeHMKa MaTeMaTuKa PepxiosibcTa B JaHHOM HampasieHun. Kaxk Mbl
3HaeM, o311Hee (PU3MUecKM MexXaHn3M IPeNsSTCTBUN K POCTy UMCII€HHOCTY IOIYJIAIINN CTasIu
CBS3BIBAaTh B OKOJIOTMM C MexaHM3MaMV BHYTPUBWUIOBOW ¥ MEeXBUIOBOW KOHKYPEHIIVN.
OrmeTnM, 4TO TepMUH «KOHKypeHIMs» B paborax MaibTyca, Kerire 1 depxiosbcTa ellle He
VICIIOJIb30BAJICS, TaK KaK OH ITOSIBMJICS 3HAUMTEJIbHO ITO3XKe.

B Tpyne [2] MabTyc cpopmyrmposail iBa CBOVIX 3HAMEHUTBIX YTBEPIKIeHVIS:

1. Vltak, MBI MOXeM IIpM3HATh HECOMHEHHBIM TO IIOJIOKEHVe, YTO eCiIM BO3pacTaHMe
HacesyIeHVsI He 3alepXXMBaeTcsd KaKMMU-JIMOO IIPersTCTBUAMY, TO 3TO HacejleHVe yABalBaeTCs
uepe3 KaXmgble 25 JleT WU, CJIedoBaTelIbHO, BO3pacTaeT B KaXOBI  IIOCIIEIYIOIINT
ABaAIATUIISATIIIETHU TIEPUOT], B TeOMEeTPIYecKOVI IIpOrpeccu’.

2. CpericTBa CyIlecTBOBaHMS IIpy Haumboslee OIaronpusATHBIX YCIOBUAX ITPVIMEHeHMs
4yeJIoBeueckoro Tpyjla HMKOIZIa He MOIyT BO3pacTaTh ObICTpee, YeM B apudMeTrdecKo
IIPOTPeCCUL.

HecooTtseTcTBre B 3TMX ABYX 3aKOHaX pocTa 0OycCIIOB/IMBaeT HEOOXOAVMOCTh JIeVICTBAS
OrPaHUYNUTEIbHBIX  ITPEIIATCTBUN, CAEPXMBAIOIIMX POCT YMCIEHHOCTM  HacejleHus B
reoMeTpUIecKOV IIPOTrPecCul.

Kak MBI OoTMedasu Bblllle, OOIIMM ¥ BaXKHEWIIMM IIPeNATCTBYEM K Pa3MHOXXEHWIO
HaceJjleHUsi 0 MasibTycy siBjIsfeTcd HemocTaToK Imim. Hamee MasbTyc KiaccuduimpyeT Bce
MIPeIIATCTBYS Ha IIpeyIpeauTe/IbHble 1 paspyInTesibHble ¥ popMyInpyeT Tpu CIIeIyIOIyX
3aKJTIOUMTEThHBIX TTOJTOXeHMs [2]:

1. KommyectBo HapomoHacesleHMsI HeM30eXHO  OrpaHMYMBaeTCs — CpefcTBaMu
CyIIeCTBOBaHMSI.

1 25-71eTHUII IIepUON, yIBOEHVs YWMCIEHHOCTM HaceleHVs1 ObUI OOHapyXeH MaJlbTycOM Ha OCHOBE aHaJIM3a CTaTUCTUYECKIX
nmanubix 1o CIIA 3a nepwmon Oosee 150 ser, mpm sToM OH comamaiicss ¢ MHeHueM B. Ilertw, yto mop BimisiHMEM 0cO0O
OJ1aroIpUSITHBIX YCIIOBVV HaceJIeHVe MOXeT yiaBanBaThcs Kaxsle 10 jret.
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2. HaponoHacesleH1ie HeM3MeHHO BoO3pacTaeT BCIO[y, I7le BO3pacTaloT CpecTBa
CYILIIeCTBOBaHMs, €CJIM TOJIBKO OHO He Oy[eT OCTaHOBJIEHO SBHBIMM ¥ MOIYIIIeCTBeHHBIMN
MPenATCTBUSIMIUL.

3. DTU 0coOBle IPENSITCTBNS, TOYHO TaK Xe, KaK 1 Bce Te, KOTOpble, OCTaHaB/IMBas
CWIy pasMHOXEeHMs, BO3BpalllaloT HacejleHVe K YPOBHIO CPeJICTB CYIeCTBOBaHMs, MOTYT OBITh
CBeJIeHBI K CJIeIYIOIIMM TPeM BuIaM: HpaBCTBEHHOMY OOy3aHMIO, IIOPOKY ¥ HeCuacThIo 2.

ITocmoTpuM Telleps, Kak IIUIO pasBuUTHe Maer MabTyca B KJIaCCUUeCKMX MCCIIeOBaHVISAX
Kertrte [3,4], koTopele B oTImume oT paboTsl MasibTyca He M3gaBajlviCh Y Hac I10CIIe PeBOJIIOINM
(ITepBOe MOCIIepeBOIIOIMIOHHOE MOCKOBCKOe M3/IaHue Tpyaa MasbTyca ocy1rectsiieHo B 1993 1. B
«AHTOIIOTMV 5KOHOMIYECKOV KJIaCCMKW», B YKpanHe OH BbIiIesI B 1995 1.).

PasBuBasi 1Ba 3HaMeHUTBIX IToyioXeHMsE Marnbryca, Ketite mmmer [4]: «B crpanax, roe
HaceJIeHVe YyBeJIMYWIOCh ITOYTH O TAaKOIO IleYaJIbHOIO YPOBHS, 4allla JO/DKHA Hen30eXHO
IIeperoIHUTBCS Y U3JINIIEK JO/DKEH BBUIUTBCS Uepe3 Kpas M HOorMbOHyTh. [IBa TOIBKO cpercTBa
MOT'YT IIPEKPATUTh TaKOe KPUTUUYeCKoe IOJIOKeHe J1eJT: Hy KHO WIN JIIIINTD HapoJloHaceleHVe
CKJIOHHOCTM K Pa3sMHOXEHWIO, WIM yBeJIMYUTh CpefiCTBa CyIlleCTBOBaHMs» IlaBa 5 «Teopms
HapoJnoHacesleHMs» (€.169-179) xkamuru 2 «O0 obiiecTBax»).

Bo BropoM cirydae mompasyMeBaeTcsi He TOJIBKO BO3MOXKHOCTD YIIyUIIeHNMs IUIOHOPOANS
3eMesIb, HO U VMHTeHCUUKaIMs TOProBoro obmMeHa Mexpay cTrpaHamu. Kerse B ommmume OT
MasibTyca BHepBble HUIIET O BO3MOXXHOCTV YCTaHOBJIEHMs paBHOBeCcHs B [OVHaMMKe pocTa
HacesleHUs:: «BooOIle HyXXHO HIpPMHSTH HEKOTOpPOe COCTOsIHVMEe paBHOBeCHs, K KOTOPOMY
IIOCTOSIHHO CTPeMUTCSl HapojoHacesleHMe ... . Jlake Impexie IOCTVDKEHMS paBHOBeCUs B
HapoJOHaceJleHUM 3aMevaeTcs sdBHOe yMeHbIlIeHye CKJIIOHHOCTM K  Pa3sMHOXeHMUIO;
HapojIOHaceJIeHVe yBeJINYMBaeTCs, HO ¢ OOJIbIIMM TPYAOM, KaK OyATo OBl eMy IIPUXOOUTBCS
IIpeoIoJIeBaTh COIIPOTUBIIEHVE Cpefdbl. MOXHO Iake cKa3aTb, UTO UeM CUIbHee CKJIOHHOCTb K
Pa3MHOXEHIIO, TeM CHJIbHee PacTyT IIPersTCTBIS, 3ajiepKiBaroiye ero. Mbl 3amedaeM 371ech TO
e, 4TO ¥ BO BCeX SABJIEHMSIX HPUPONBL: IIPEeIATCTBNSA, IO-BUAVMOMY, YBeJIMUYMBAIOTCSA Kak
KBaJIpaT CKOPOCTM BO3pacTaHMs HapopoHacesleHMs. [IoHSTHO, 4To MHave 1 OBITH He MOXET:
HapojIOHaceJIeHVe YBeIMuMBaeTcss OT YMHOXEHMs 4nciia feTerl, KOTOpble C OIHOV CTOPOHBI,
TIOfIBep)KeHbI OOJIBIIIeNl CMEPTHOCTM, a C JIPYyroil - HUMaJo He CIOCOOCTBYIOT IIPOM3BOACTBY
KV3HEHHBIX ITOTpeOHOCTe, KOJIMYeCTBO KOTOPBIX OHV, HAIIPOTUB, eIlle yMeHBIIaioT».

3necy Ketste mipITaeTcss HaMTV aHAJIOIMM B IIpOlieccaX MexaHWYeCcKoro ABVDKEHMS Tell B
BSI3KOM (COIIPOTMBIIAIOIIETICS) Cpefle M pocTa HaporoHacesleHms. B gpyrom ceoeM mcciieqoBaHmMm
[3] (maparpad 1 «HapomonacerreHme m ero ysermdenwue» (c.189-206) rmaser 7 xuurm 1) oH
yTBepX[aeT, 4YTO, HecMOTpd Ha uccjlegoBaHus MaslbTyca M ero CTOPOHHMKOB, BIIVSHUE
MIPeIsTCTBUI He ObUIo ycraHOBIeHO. OH OTMedYaeT, UTO yKa3aHHBIMM VICCIIEIOBATEIISAMM «He
ObUIO maHO CIIOCOOOB IIepeMelreHsl TeOpuN HaceleHNs B 00JIacTh MaTeMaTMYecKnX Hayk, K
KOTOPOW OHa JOJDKHA ObUIa, Ka3aJioch, CHEIMAIBHO IIpMHAIeXaTh». KeTie mosarasi, 9To OH
peumir 3Ty mpoOiemy, coOpMyIMpoBaB ABa OCHOBHBIX IIPVHIWIIA aHaIM3a PasBUTUS
HaceJIeHVs VI IPWYMH, BJIVSIOIIX Ha Hero:

1. HaceseHve ctpeMnTCs K BO3pacTaHUIO B TEOMETPUYECKOVI ITPOTPECCUNL.

2. ComnpoTusiieHe (WM CyMMa IIPelsITCTBU er0 Pa3sBUTHIO) IIPV pPaBeHCTBe IIPOUMX
yCIJIOBUVL paBHO KBaJpaTy CKOPOCTH, C KOTOPOV HaceJleHle CTPeMIUTCS BO3pacTaTh.

Kete mumet: «[IpensarcTBus GpicTpoTe IIpMpocTa HaceIeHMs AeVICTBYIOT, CTaIO OBITS,
Ha caMoOM jiejie TaK ke, KaK COIIPOTMBIIEHNE, OKa3blBaeMoe JIBVDKEHMIO TeJl TOV Cpefol, uepe3
KOTOPYIO OHM IPOXOHAT. DTO pacHpocTpaHeHMe 3aKoHa (pu3MKM, caMbIM IIOpa3uTeIbHBbIM

2 DTO MOJIOXKEHWE Mam)Tyca BjieueT 3a coDOV BO3MOKHOCTH YyCTaHOBJIEHVISL KosebaTeIbHOro IIponecca B OMHaMVKe
HapoJdoHaceJIeH!s, O 4YeéM OH IIPAMO ITMIIET B CBOEM MCCIIeAOBaHUN. HpT/I OIIVICAHWMM 3TUX KOJIeOaHWi1 Mam)Tyc CCbUIaeTCd Ha
pa60Ty H)I(EMCEI CTIOBapTa, CpaBHMBAIOIIEro IIPOM3BOAUTEIIbHYIO CUIIy C pr)KVIHOI}I, Ha KOTOpYIO ,[[eT}ICTByeT IepeMeHHasd
TsDKeCTb, BCJIEICTBYIE YETO V1 ITPOVICXOISAT KostebaHvsL.
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o0Opa3oM HofATBep KIaroIerocs, Korjga ero NpuMeHSIoT K JaHHBIM, JTI0CTaB/IsseMbIM OOIIeCTBOM,
HpeJcTaB/IseT IIpyMep aHaJIOrWii, KOTOpble HaxOAMM BO MHOIMX CJIydasxX MeXy 3aKOHaMW,
PperyJmpyomyMy MaTeprajibHbIe SIBJIeHWs], M TeMV, KOTOpble OTHOCSATCS K 4eJIoBeKy. Takmm
oOpas3oM, "3 [ByX HPMHIIMIIOB, KOTOpBEIe d IIPUHSI 3a OCHOBY MaTeMaTW4ecKOVl Teopuu
HacesyIeHIsl, IepBbIII BOOOINe MPUHAT BCeMM SKOHOMMCTaMU W, KaKeTcs, He MOXeT ObITh
ocIlapMBaeMbIM, a JpPyrovi oOHpaBiaeTcss IIpW Bcex IIPUMEHeHMsX, KOrja IPUXOAUTCH
paccMaTpuBaTh JIBVKeHVe V1 HeIIPePBIBHO eVICTBYIOIIVE ITPersTCTBY».

Ketrre pasee mopdepkmBaeT, 4YTO B YCJIOBUSX ITIOCTOSHHOIO COIIPOTMBJIEHUS WJIV
JeVICTBUSI «BCSKOTO pPoOJia IPeISATCTBUI» HaceJleHVe CTPeMWUTCS CTaTh cralyoHapHbM. OH
OoTMeYaeT, 4YTO IIpefles], 3a KOTOPBIVI He MOXET BBIUTM YMCIIeHHOCTb HaceJleHNs, pasindeH II0
CBOeVl MpUpOe, W Pperympyercs KOJIMYecTBOM JKM3HEHHBIX IIpuIiacoB. 3reck Kemie mernaer
BaXHBIVI BBIBOJl, «YTO IIPW YCTaHOBMBIIIEMCS OJHaXIIbl paBHOBeCHNU HaceJleHVe CTaHOBWUTCS
CTallIOHAapHBIM WM KoJleOsieTcss IO KpaviHell Mepe BOKPYI OIIpefieJIeHHOI'O COCTOSHUS B
3aBMICHIMOCTV OT COOTBETCTBYIOIIVX M3MEHEeHUV B KIMMaTe M KoJudecTBe Nuinm». Kak Mel yxe
B/, Ha BO3MOXKHOCTb YCTaHOBJIEHMs KojleOaTeJIbHOIO Ipoliecca B AMHaAMUKe YVCIIeHHOCTU
HaceJIeHM yKa3bIBaJl Takke MabTyc.

Wraxk, MBI onmcav Bce KiIroueBble IToy10keHnss ManbsTyca n KeTsie B mocTpoeHmn Teopmm
AMHaMVMKI HapooHacejIeHNsl, KOTopble OyayT ouyeHb BaKHBI IIpy aHam3e maent DepxrobcTa,
Ppa3BMBarOIIEro 3Ty TeOPUIO.

B cBoux paccyxpennsax @epxronber commmpapeH ¢ Kerre. OH muminer, 4ro «BO3MOXKHOE
yBeJIMueHle HaceJIeHlsI BCTpedaeT orpaHM4YeHlte B IIPOCTPaHCTBe M B IUIONOPOOUN CTpaHbI U,
cJjlefjoBaTesIbHO, HacesleHIe Bce Oosiee 11 Gosiee cTpeMUTCs K IIOCTOSIHHOW BelumHe». [lajee oH
rmieT: «MOoXXHO IIpyBecTy pasjIfdHble ITMIIOTe3bl O CONPOTUBIIEHNN WV CyMMe IIPersITCTBU,
OKa3bIBaeMbIX OecKOHeuHOMYy pocTy HaceileHus. locnogma Ketre mpenmnosiaraer ero
IIPOIOPIMOHAIBHBIM KBaJlpaTy CKOPOCTW, C KOTOPOW HacejleHVe CTPeMWUTCS K yBeJIVYeHUIO».
@epxroJIbCT II0JIaraeT, YTO BCe 3TM IMIIOTe3bl JOJDKHBI YIIOBJIETBOPATH YCIOBUSAM HPUHSATHSA
MaKCMMyMa, KOTOPBINI Oy[eT HOCTUTHYT TOJIBKO B OeCKOHEUHO yHaJleHHOM BpeMeHU, IIpudeM
3TOT MaKCMMyM OyfIeT 1M port IOCTOSHHOrO (CTallIOHAPHOT0) HaceIeHsl.

Crnenyer mnpennosoxuTk, uro HM Masnberyc, Hu KeTsie He Biageny MaTeMaTUYecKyM
anmaparoM IuddQepeHINaIbHOIO ¥ VHTEerpajlbHOTO VICUMCIeHUII U II03TOMY He CMOIJIU
omyucaTh TIMIIOTe3y pPOCTa UNCIeHHOCTV HaceJleHVsI B TeOMeTpUYecKoy IIporpeccum wu
COIPOTMBJIEHNSI 3TOMYy POCTY B BuUAe OOBIKHOBEHHOIO OnddepeHINnaIbHOrO ypaBHEHMs
repBoro nopsaka. 3aciryra MepxrosibcTa M COCTOUT B TOM, YTO OH BIIEPBbIE IIePeJIOXIIT Ha A3BIK
Teopum AuddepeHMaIbHBIX ypaBHMI maent ManpTyca 1 Ketrte. [Tpexxae uem o60cHOBATH CBOVA
MaTeMaTuJdecKuii 1oaxor, @PepxrobcT [aeT  cledylollee WMHTEPecHOe BCTyIUIeHwme:  «f]
IoIIpoboBasI y>ke JaBHO OIIpefesNTh PV IIOMOIIV aHaIN3a BEPOSTHBIVI 3aKOH POCTa HaceJIeHs,
HO I OCTaBWI 3TOT BU VCC/IEIOBaHMS, IIOTOMYy YTO HaHHBIe HAOIIOmeHUV ObUIM CIIVIIIKOM
MaJIOUVCIIEHHBI, YTOOBI IPOBEPUTH POPMYJIIBI HACTOJIBKO, YTOOBI HE OCTABaJIOCh COMHEHUV B 11X
ToyHOCTH. OOHAaKO, TaK KakK IIPOIecC MCC/IeIOBaHMsA, KOTOPOMY s CJIe[IoBajl, MHe KaKeTcs,
JIOJDKEH HeIlpeMeHHO IIPMBECTV K 3HaAHWIO JeVICTBUTEIFHOIO 3aKOHA, KOrma OyZeT JocTaTOYHOe
KOJIMYeCTBO JaHHBIX, M1 Pe3yJIbTaTbl, KOTOPBIX si AOOWICS, MOTYT IIpe[CTaB/IsTh MHTepec, II0
KparHeVi Mepe, KaK IIpeMeT YMO3PUTEIBHOIO ITIOCTPOeHVId, s ITOCUUTaJI, YTO HY>KHO YCTyIWUTb
npemyioxeHuIo rocnognHa Ketrte 1 mmpenaTh mx ormiacke». Hibke MBI JOCTIOBHO B 0003HaUeHIISIX
@epxr0JIbCTa IMOKaKeM XOJ1, €0 MaTeMaTUYeCKIX BbIKIIaIOK:

«IlycThb umciieHHOCTb HacesleHUs OyaeT paBHATbCA P, Torma mpeacraByM BeldnHo dP
OeckoHeUHO Majloe IIpupallieHne, KOTOpOoe UMCIeHHOCTh HaceJleHMs MMeeT 3a OeCcKOHeYHO
Masioe Bpemsi dt. Eciv Obl unciieHHOCTh HacesleHMs BO3pacTajla B TeOMeTPUUIecKOl IIPOrpeccu,

dpP
MBI OBl VIMeIV ypaBHEHMe i mP. Ho BcitenicTBie TOro, 4ro CKOpPOCTb pOCTa UMCIIEHHOCTU
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HaceJIeHWsl 3aMeJjIseTcs C yBelMueHVeM KOoImdecTBa KUTesler], MbI JOJDKHBI BbIUeCTb M3 mP
HEeKOTOPYIO0 PYHKIIMIO OT P Tak, 4TOOBI popMyIia JJIsi MHTErpUPOBaHMS® VIMesIa BUL:

dP
—=mP-¢(P
™ @(P)

Camas mpocTas TMIIOTe3a, KOTOPYIO MOXHO IpuBecTV IIo Bupy ¢yHkumm ¢(P), 3T0

norryctutb, uto ¢(P) =np?.
Torma HaxomMM MHTErpaJl 13 BBIIEIIPUBEIEHHOTO YPaBHEHIS

t= %[Iog P—log.(m- np)]+ Constante*

"  OOCTaTOYHO 6y;1eT Tpex Ha6J'IIO,Z[eHT/H7I, YTOOBI orpenesmTb IBa ITOCTOAHHBIX
KOBq)CpVIIH/IeHTa " HE3aBVICVIMYIO HOCTOPIHHYIOS.
Permmag IrocjieiHee ypaBHEHVE 110 OTHOIIIEHNIO K P ’ HOquT/IM6

mP'e™
P= P ,,(D
nP'e™ +m-—-nP
rie P' — UYNMCIIEeHHOCTh HacCeJIEHWs, KOTOpoe COOTBeTCTByeT t=0, a € — OCHOBaHMe

HeIlepoBBIX JIOraprdMOB.

m
HpT/I { = o0 BUOMM, yTO COOTBETCTBYOIIIEE P PaBHAETCA P = —. Dra BelTmumMHa SIBJISIETCS
n

BBICIIIEVI TPAHMIIEVI YMCIIEHHOCTV HacesleHms.. Bmecrto mipemmornoxenust, uro ¢(P) =np?, MOXHO
B3aTh @(P)=np*, tme a — moboe umncio, wm ¢@(P)=nlog.P. Bce 3T rumores3sr xoporro

COOTBETCTBYIOT HaOIofaeMbIM (pakTaM, HO OHM [JAIOT O4YeHb pasHble 3HauYeHWs IS BepXHe!
TPaHNMIIBl YVMCIEHHOCTM HacelleHms. S Tmpenmonoxwi moctenosatesibiHo, uro ¢(P)=np?,

o(P) =np3, o(P) =np*, o(P) =nlog .P...».
Haﬂee q)erIOJ_HDCT KpaTKO paCCManT/IBaeT CHyLIaVI, KOrlta 4YmMcCJIEHHOCTb HacCeJIeHWUA

_ dpP
BO3pacTaeT B IIporpeccuyt, OOIbIIer, 4eM reoMeTprdecKast: i mp +@(P) .

OH orMmeuaet, uTo 3TO AnddepeHIaIbHOe ypaBHeHVe MHTerPUpPYeTcs Tak ke, KaK U
HpeblayIee, HO He MMeeT CTallIOHApHOI'0 OrpaHNYeHHOIO pelleHs.

B cBoenn pabore DepxronbcT mpomernayl amIpOKCHMMAIVIOHHBIE pacdeThbl, MCXOHOS W3
dopmysl (1), Wit craTucTUYecKMX AeMorpadmdeckmx gaHHbIX 110 Ppanumm (1817 —1831 rr.),
benbrum (1815—1833 rr.), rpadcrBy Dccekc B AHmmm (1811 —1831 rr.) m Poccun (1796 —1810
IT.).

BepxysbcT yTBepKmaer, 4To Mor Obl pactmpnTh Tabamier 1o Opanrmm n bernsrim oo
1837 r. ¢ TIOMOIITBIO CTATUCTUUECKMX €XErOIHMKOB 1, TaKuM 00pa3omM, Oojtee TOUHO ITPOBEPUTH
cBOIO (POpMyIIy, HO, KaK OH 3aMedvaeT, «MOW 3aHATWS He OCTaBIWIM MHe CBOOOIHOIO BpPEMEHI.
Mos pabora 6pu1a 3akoHUeHa B 1833 romy, 1 51 K Hev1 OoJIbIITe He IIPUKacaICs».

BepxyibpcT 3aKkaHuUMBaeT CBOIO PabOTy CIemyOmMMM CIoBaMM: «B OCTaslbBHOM TOJIBKO
6ynymee CMOXeT HaM IIOKa3aTh HaCTOMIIIN 06pa3 HOEeVICTBUA 3aMeJIdroIer OABVIKEeHVe CUIbI,
KOTOPYIO MBI ITpefiCTaByIN BeJInumHON ¢ (P)» (MMeeTcs B BUly pa3BuUTHe (POCT) HaceJIeHs).

3 CDerIOJ'H)CT He Ha3bIBaeT 3[1€Cb, KaK 3TO IIPMUHATO ceryac, II0JIy4eHHOEe YpaBHEHME ,D,T/Iq)q)epeHHT/IaHI)HBIM. Ou MoeImpyer
cnyqaﬁ, Koraa 4mcJIEHHOCTb HaceJIEHVISI BO3pacTaeT B IIpOorpeccmumn MEeHBbIIIeV], YeM reoMeTpmyeckasi. B T0 Xxe BpeMsi IIpn

PpaccMOTPEHMN 3TOI'0 YpaBHEHVISI CO 3HAKOM IUIIOC I1epert §0 ( p ) OH Ha3bIBaeT ero ﬂ,md)@)epeﬂu‘mam)HHM YpaBHEHVIEM.

4 B coBpeMeHHBIX 0003HaueHMsIx log ( )=In( ) mpencrasiiser coOOV HATYy pasIbHBIV JIOTapydM.

5 OTcrof1a MOXHO CIeJIaTh BEIBOM, YTO PepXIObCT paccMaTpuBaeT IIOJIydeHHOe pellleHve, Kak TpeOyrolee TaIbHeIen
aIIIpOKCUMAIIVV IO CTaTUCTVUECKVIM JIAHHBIM VIV KOJIVIOPOBKVAL

6 D70 perreHe ObUIO B TasIbHeVIIIEM Ha3BaHO DepxtosbeToM (B 1844 r.) siormcrideckont dpyHKIwmert [6,7].
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BuumaTtenipHOe paccmoTpeHnme paboTsl DepxionbeTa [5] TToKa3pIBaeT, YTO OH B OTIINUNIE
ot Ketste He 3aboTmica o dpusmueckoM cMbIciIe 3amemIstoniet pyHkumm ¢(P) n paccMaTpuBal
1IeJIBIV CIeKTP 3TVX pyHKIMIL. [ToueMy oH HOapoOHO OCTaHOBWIICS Ha KBaZpaTUIHON (PYHKIINN
¢o(P), TpymHO cKasarb. To ym mOTOMYy, YTO 3Ta IpOCTeNINas HeJMHeVHas (YHKINS,
JOITy CKaIOIIasi IIPOCTOe aHaINTIYeCKOoe pellleHyie VICXOIHOIO YpaBHeHIs], TO JIV IO acCOLVaIiim
¢ xBagparvaHont dyHkumen Kerme. OTHocuTenpHO rumoTessl KeTiie oH mmieT ciemyrorree:
«DTO ABVDKEHVIe HacesleHMsl YO 00sIIeTCsl C IBVDKEHNMIO Tejla, KOTOpoe IafiaeT, IIPOXOs CKBO3b
Cpedy, OKa3BIBAIOIIYIO COMpPOTHMBIIeHMe. Pe3ysbTaTel 3TOro CpaBHEHWS COIJIaCOBBIBAIOTCS
YIIOBJIETBOPUTEIBHO CO CTATUCTMYECKVMY HAaHHBIMU ¥ C JAaHHBIMM, KOTOpBIE S HOIYYWI HpU
IIOMOII  COOCTBEHHBIX (OPMyJI, KOIAa IIPedIoiarafloTcss CJIOM IIPOHMIIAEMOV Cpembl
OecKoHeUHO BO3pacTaroleVt IDIOTHOCTM». 3aMeTVM, YTO 3TV pacueTsl OH He IIPMBOAUT HU B 3TOM
pabote, HI B mocIeAyOIIMX [6].

Hecmotps Ha TO, uto Kemiie crumMysmmposai paboTsl DepxysibeTa, OHV IIOYTY He VIMeN
OTKJIMKa B TO BpeMm:i. I1o aTomy mosogy Maptesuie IITK3ems nmiet: «BeposiTHO, 3T0O CJTyunmiIoch
n3-3a MHeHns KeTite, uro maen depxyiibcTa He MMEIOT (PU3MUECKIX aHAJIOTOB, IIO3TOMY OHU He
MOJIYYMIIV JOCTAaTOYHOV IIOIAEP>KKIM C ero CTOPOHBEI». TeM He MeHee, ypaBHeHIe, HallfleHHOe
@epxyJIbCTOM, Ha3BaHHOe BIIOCJIEZICTBUI €ro VMeHeM, OKa3ajlo OoJjIbllloe BiIMSHME Ha
pasyiMyHble 00JIacTV 3HAHUI U SIBJIsIeTCs OYeHb aKTyaJIbHBIM [I0 CMX IIOp, a rumotesa Ketre,
OCHOBaHHasl Ha, Kasajochb Obl, yOegurTesbHOM  U3MYECKOV aHaJIOIUM, OKasajlach
HexXm3HecriocoOHom. IlompoOyem crporo pdokasaTe IociiefqHee. Ha Hammn B3mdnm, 3HaHUS
@epxrosibcTa B 00JIacTVM MaTeMaTMKM ¥ (PU3MKM, KaK BUAHO M3 pabotsl [5], Obum BrIOIHE
JOCTAaTOYHBI, YTOOBI 3amMcaTh Ha s3blKe And@epeHIMaTbHbIX YpaBHEHUN (U3NIeCKyIo
aHaJIOTUIO «IBVDKeHWs HaceJIeHVs» C IafeHyeM TBepAOro Tejla B COIIPOTUBIISIONIEVICS (BA3KONI)
cepe. B obosHaueHmssx PepxioiibcTa 3TO ypaBHeHMe IIpUMeT BuJ, OoObIYHOro ypasHeHUs Il
3akoHa Hprorona:

dzp dP )’
dt? :a_ﬂ(ﬁ] @)

2
N P
rge o — aHaJIOT ITIOCTOAHHOV CVJIBI TAKeCTH, ﬂ (E — TOYHa4 3amnmch rumore3bl Kette.

JlcHO, wTO B OTCyTCcTBMe compoTuBieHus ($=0) unmciIeHHOCTH HaceleHWMsS pacTeT II0
KBaJI[paTMUYHOMY BpPe€MEHHOMY 3aKOoHy. MOXHO moOKasaTb, 4YTO CTallMOHapHOe pelleHve

a
VICXOHOIO ypaBHeHUs nMeeT Bup P (1) =t E +C, rme C=const. Takum oOpa3om, IpmxoamM K

aCMIITOTVYECKOMY JIMHEMHOMY BpPEMEHHOMY POCTy YMCIeHHOCTM HaceJIeHWs (poct
4ICIIEHHOCTY HaceJleHus B apudMeTdecKon rtporpeccun). CrregoBaTesibHO, rumnoTte3a Ketie He
IPUBOOUT K OrpaHMYeHHOMY POCTY YMCJIEHHOCTV HaceJleHMs’. 3anuIieM Tellepb ypaBHeHUe (2)
Tak, 4roObl B Hem mnpm (=0 HabOmomasics MajbTy3MAHCKUII (IKCIIOHEHIVAIBHBIN) POCT
YMCJIEHHOCTV HaCeJIeHNS CO BpeMeHeM:

2P dP _(dP)’
—a——p | ().
az %t ﬂ[dtj ©)

7 111 TBepIIOTO TeJla, Majjaiolero B BsA3KOM cpefie (KMIKOCTH), XapaKTepHO yCTaHOBJIeHe CO BpeMeHeM ITOCTOSIHHOV CKOPOCTH,

dpP

Ho 110 aHasioruu Ketie ata CKOPOCTDb paBHAETCSL d_ , OTKyla cjieryeT HeOI‘paHVI‘IeHHBIT;I JIMHEHBIN pocT CaMOW YMCJIEHHOCTV

HaceJIeHVIA.
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_ P _
ITocite 3amenbI IepeMeHHOn V = E MBI IIOJIYYVIM ypaBHEHUIE BerYJ'IBCTa J1s1 HOBOM

epeMeHHOV:

dv
—=av-L£v? (4
=av-pvi, (4)

a a
OTKyZa IpuieM K CTallMlOHapHOMY pellleHuio V., =— U, clefoBaTesibHo, P, = —t+C,

cm

roe C=const.

Takum oOpa3oM, MBI BepHYJIMCh K IIpedplayIleMy pe3yJbTaTy - acUMIITOTMYeCKOMY
JIVIHEVTHOMY POCTY UMCIIEHHOCTM HaceJIeHVs BO BpeMeH.

Wrak, comporuieHne II0 rumorese KeTie MoXeT CHM3UTh POCT UMCIIEHHOCTU
HaceJIeHMsI B TeOMeTPUUYecKOll IIporpeccuyt TOJIBKO [I0 POCTa UMCIIEHHOCTM HaceleHWUs B
apudMeTIUecKom IIporpeccuy, TO eCTb C IIOMOIIbI0 rurore3sl Kersie He gocTuraercs: Iieib
IIOJIy4eH s CTal[MIOHAPHOIO HaceJIeH sl Ha IIOCTOSIHHOM YPOBHE €r0 UMCIIeHHOCTA.

Kak MBI oT™Meuann paHee, oOCTOATeNIbHOE M3y4deHMe ABYX Apyrux pabor depxionbcra
[7,8], onybGimmkoBanHbIX B 1845 1 1847 romax, 6su10 mpopertano B pabore Maptbsursa HTikserns
[6]. K coxasienuio, eMy ObUla He M3BecTHa IlepBasi pabora Pepxionbcra [5], 1 oH ommbouHO
paccMaTpuBaeT Bechb TBopueckum 1yTh DepxiosibcTa B 4YacTM €ro WM3BICKAaHWUIL IIO
MaTeMaTI4ecKOV TeOpuN pocTa HapoJoHaceleH!sI B KOHTeKCTe TOJIBKO AByX ero pabot. B csasu
C 3TVM Ba’KHO OTMETUTB, YTO PaKTUIeCKM JIOTMCTUYECKNI 3aKOH pOcTa HapoloHace/IleH s ObU1
npemioxen MepxiosibctoM B 1838 1. [4], x0T camo HassaHme “loi logistique” BocxomuT K ero
pabore 1845 r. [7], o uem rosopmurcsa B [6]. Kak ormeueHO B mocienHen pabore, >3Ta
JIorucTIYecKast (PyHKIIMS BIIOCJIEACTBUN IIOYTHM He VCIOJIb30BasIack 1 ObUIa IIOBTOPHO OTKPbITa
P. TTepsiom m JI. Pumom B 1920 1. [9]. OHM paboTtasm ¢ TeM e CTaTUCTUYECKM MaTepuasioM I10
auHaMyKe uncieHHoct HacesteHus CIIA, xoropem1 ucnonb3oBamn Manbetyc, Kemie u
Bepxyibct, HaunnarommmMes ¢ 1790 1., Ho cymiectseHHO Oostee pacimpeHHbIM. B 1921 r. P. Ilepn
npusHasl npuopurer Pepxynbcra [10]. Ha Ham B3mignm, TpeTbe OTKPBITHME JIOTMCTIYECKOV
pyHKUMI TPUHAIJIEXUT OITHOMY M3 KPYHHEWIINX 5KOHOMICTOB IIepBOM MOI0BMHBI XX Beka,
ocHoBareto Teopuyu MHHBIX BoiH H. KonnpateeBy, kotopemi B 1934 r. mokasai, 49To

AVHaAMMKa Tpex KYMYJISTUBHBIX XapaKTepPUCTUK — KOJIMYecTBa CaMOJIesTeIbHOTO HaceJIeHVis,
HAIIMOHAJIbHOTO KaIliTaJla M yPOBHS TEXHUKI — OIMCHIBaeTcs ypaBHeHMeM Buaa [11]

dy

— = ky(L-Y).

dt

Ha cBsi3p sTOro ypaBHeHms c ypaHeHMeM DepxysbcTa MBI oOpalnaay BHUMaHVE B
paborte [12].
B ommirane ot pabotsl [5] DepxybCcT HaeT HECKOIBKO MHYIO MHTEPIIPeTAIIO CBOEMY

ypaBHeHIIO B pabore [7]. OH paccMaTpuBaeT OTHOCUTEIBHYIO CKOPOCTh IIPUPOCTa HaCeTIeHVIS

1dP
——— =TI ” OTMeuaeT, YTO AaHHble nepenvcen HacereHns CIIIA 3a mepuon ¢ 1790 mo 1840 rr.

p dt

IPUBOOAT K 3HaueHuIo 1=2,77% (IpoLeHT pocTa HacesjleHus). [lajiee BepxysbcT mosiaraet, uTo
yMeHBIIIEHe ¢ CBS3aHO pPaBHBIM 0O0Opa3oM C yMeHbIIeHVeM IUIOHOPOAMS 3eMejlb VU
BO3pacTaHMEM CMEpPTHOCTV HaceJeHUs, TO eCTb C IIPeBeHTMBHBIMW W AeCTPyKTVBHBIMU
MIPEIISTCTBUSIMY, BBeIEHHBIMI B pacCMOTpeHvIe errte MastbTycom.

Kak ormeuaer Maptesuie LllTnksens [6], @epxiornbeT 110 ipockde KeTste paspabaTeiBaeT
pasyuHble TUIIBI IMIIOTe3, Kacarollliecs 3aKOHa yMeHbIIleHWsl IpolleHTa pocta r. B ogHol 13
OCHOBHBIX IMIIOTe€3 pacCMaTPMBAETCSI YMEHbIIeHNe ! IIPOIOPIVOHAIIBHO POCTy M30BITOYHOTO
HacejleHMs. 3pgech DepxroyIbcT BBOAWUT IIOHSTHME HOPMaJIbHOIO HacelleHusl, KOTopoe
COOTBETCTBYeT «TOMy MOMEHTY BpeMeHM, KOrfa ykKe VCIOJIb30BaHBl Bce XOopolue 3eMimm». OH
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obo3HaYaeT Takoe HacejleHMe OykBoul b 1 OepeT mMcxomHOe Havaslo BpeMeHU VIMEHHO B 3TOT
MOMEHT. 3aTeM OH OIperleliseT M30BITOUHOe HacejleHVe B IIPOM3BOIBHBIVI MOMEHT BpeMeHm f
uepe3 P-b 11 3ammiceIBaeT ciiemytoliee audpdepeHIaabHOe YpaBHEHMe:

1P (P-b) i t>0.(5)

p dt

Takum oOpasoMm, IIpenmaTcTBMsI K POCTY HaceJleHMsl MpsMO IIPOIOPIVIOHAIbHBI
130bITOUHOMY HacesteHuro. PepXIoIbCT IPUBOANT pellleHlie 3TOTO YpaBHeHNS K (PyHKIMNI

t:ilnw, m=r+kb, t>0, (6)

m  b(m-kP)

KOTOPOVI OH JIaeT BIIepBble Ha3BaHVe JIOIICTITIECKO.

Perterne (6) MoxxeT ObITh IIPMBEIEHO K 3KCIIOHEHIMaIbHOMY By (1).

BepxynbeT m3ydaeT cBovicTBa 3TOV (PYHKIMM ¥ IIOKa3bIBaeT, UTO ee CTalMIOHapHOe
MaKcMMaJIbHOe 3HaueHue paBHseTcs m/k, a Touka nepernba Ha rpaduke KpuBo (6) paBHsIeTCH
% %(HOJ’IOBT/IHa CTalVIOHaPHOI'O YPOBH:I).

Ecriv pyviaHete psimpl nieperiicert HacerteHyst i CHIA dDepxrorIbCT MCIIONIb30BasT IS
IIPOBEPKV MaJIbTY3VMAHCKOIO 3aKOHa, TO Oosiee KOpoTKMe psapl mis bembrum i dpanHmym oH
HNPVIMEHSUT IS IIPOBEPKM JIOTVCTIMYECKOTO 3aKOHA, OIpefesIss TPW HeM3BeCTHBIX IlapaMeTpa
dyHKIIM (6) Ha OCHOBe IIOICTAaHOBKNM B Hee TpeX 3HAUYEHWV UMCIIEHHOCTV HaceJleHVIs,
COOTBETCTBYIOIINX TPeM 3aJJaHHBIM MOMeHTaM BpeMeHM. B cBoent pabore [7] DepxioibeT Takxke
paccMaTpuBaeT TMIIOTe3bl, KOI[a IPeNSTCTBUS POCTy HaceIeHMs IIPOIOPIIMOHAIBHEI KOPHIO
KBaJ[paTHOMY WUIV KBaflpaTy WM30OBITOYHOTrO HaceleHNs, HO OH HaXOOWUT 3TV TMIIOTe3bl MeHee
YIIOBJIETBOPWTEIbHBIMIL.

B mampHerrem ®epxiosbeTa B ypaBHeHVM (5) He YIOBIIETBOPSUIO TO OOCTOSITEIIBCTBO,
YTO B JIEBOVI YacCTW 3TOTO ypaBHEHMS CTOsUIa OTHOCUTEIIbHAS CKOPOCTh POCTa UMCIEHHOCTVI
HaceJIeHs, a B IIpaBoVl — aOCOJTIIOTHAS YMCIIeHHOCTh HacerleHVs. [loaToMy B cilemyoleit cBoevr
pabote [8] oH pelmwI BBeCTM B IIpaByIO 4YacTb ypaBHeHUs (5) OTHOCUTENIBHYIO UYMCIIEHHOCTb
M30BITOYHOTO HaceJIeHVIS.

id—P:r—k(P—_b} t>0. (7)
P dt P

Permtenne ypasHeHms (7) viM OBbUIO ITOJIY4Y€HO B BUle
P=M —(M —b)exp(-mt), (8)

bk
rme M=— m=k-r.
m
B 5ToM pemeHmmM Tak Xe, KaK ¥ B JIOTMCTUYECKOW QPyHKIMM, HalOmopancs

CI

_ bk
CTallVIOHAapHBIN ypoBeHb P, = —. BepxyJIbcT BBINOJIHSET UMCIIeHHBIe pacyeThl C IOMOIIBIO (8)
m

Ha Oa3e cTaTMCTIYIeCKVIX JaHHBIX 110 berrprmmr (1815-1845 rr.).

ITo yrBepxnmenmio Maptesurs LTuksens [6], cBoe mpowmssemenme 1845 1. depxionbeT
3aKaH4MBaeT TaKMMM CJIOBaMM: «3aKOH HaceJleHWs HaM HeW3BeCTeH, s He 3Haio HPUPObI
dyHKIIMM, KOTOpas CIIy)XWUT W3MEHEeHWMIO IIPpedsiTCTBUI, KaK I[peBeHTUBHBIX, TaK MU
AeCTPYKTMBHBIX, KOTOPBble IIPOTVBOIIOCTABIISIOTCS OECKOHEYHOMY YBEJINMYEHUIO YeJIOBeUeCKOTO
pona». Ho ero 3acityra cocTouT B TOM, Y4TO OH BIIepBble MHOJIy4NJI 3aKOH JIOTMICTMYECKOI0 PocTa
HaceJIeHVs, KOTOPBIVI B OT/IYMe OT MaJIbTy3VaHCKOrO 3aKOHa IPUBOAWUT K CaMOOIPaHVYeHWIO
pocTa M CTallIOHApPHOMY YPOBHIO UVC/IEHHOCTV HaceneHwus. [loryuennas wiM jormcridaeckast
JyHKIMSA U JIeXalllee B ee OCHOBe OOBIKHOBeHHOe AddepeHIaabHOe ypaBHeHe OKa3aIich B
JaJIbHeVIIIeM HacTOJIBKO YHUBEPCAJIbHBIMY, UYTO MO3BOJISUIVI ONVICHIBATh Pa3/IMUHbIe IIPOLECChH B
eCTeCTBeHHBIX ¥ OOIIecTBeHHBIX HayKaX. Hemapom JiormcTmdeckmii 3aKOH pPoOCTa  JIBaXKIBI
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orkpbiBasici BHOBb B CIIIA (1920 r.) m Poccum (1934 r.). Vxe mnocie @epxroibcTa B
IIOITYJISIIVIOHHOV 3KOJIOTMM M JPYIvX oOJacTaX 3HaHWUM (PU3MYECKUII CMBICTI ero ypaBHeHUs
CTaJI OOBSACHATHCS JIEXKAIIVIMI B €r0 OCHOBEe KOHKYPEeHTHBIMM MeXaHV3MaM.

Maptesuie lTnksens B pabote [6] mpuBOAUT cilefyolye cBefeHNs, OCHOBaHHbIe Ha
peun Ketnie, mpomsnecenHom um 1ocite cMeptn dDepxronbcra [13]: «B nmexabpe 1841 r.
@epXxr0JIbCT CTAHOBUTCSA WIieHOM AKaJeMuy HaykK bestbrum, HO ero 310poBbe CHOBa yXyAIINIIOCh,
VI OH ye3XKaeT JieunThbcd B VTaymmro. I'of criycTst oH BO3BpallaeTcsl OTTy/a BsUIBIM, allaTUYHBIM,
OpocaeT umcro MaTeMaTu4ecKre pabOThl, TaK KaK OHM TpeOyIOT HelpepbIBHOV OTHaul BCEro
ceOs. VImenHo B 3TOT nepwmo, nop, BivsHueM Ketiie, depxronbeT 3amHTepecoBasicsi Teopuien
HapoJlOHaceJleHVs VM CTaJl IBITaThCs HavTV MaTeMaTuJecKye 3aKOHBI, OIpeesIsioniyie pocT
HaceJIeHM JIydllle, YeM 3aKOH reoMeTpudecKort mporpeccny ManbsTyca. OH nuIeT jBa Hay YHbIX
COuMHeHMs Ha 3Ty TeMmy B 1844 u 1846 romax, rme m3oOperaeT (PYHKIIMIO, KOTOPO OH JaeT
Ha3BaHVe JIOTVICTUKa.

Opnako, Kak MbI yke 3HaeM 13 paboTel DepxtorbcTa, onyormkosanHom B 1838 r. [5], oH
erte 110 1833 r. 3aKoHUWII OOJIBIITYIO YacTh CBOMX VCCIIeIOBAaHUIL 11 pacdeToB, IIOCBAIIIeHHBIX 3TOM
po0dsieMaTKe.

HecoMmueHHO, uTO paccMaTpuBaeMas IIpo0OsieMa MMesla OYeHb BaKHOe 3HaueHue I
pa3BuUTHA 3KOHOMIMYeckom Teopun. OO 3TOM roBOpUT XOTsi OBl TO, KaKoe BHMMaHUe eyl YaelIsiI
Maspryc. Tlo stomy mosomy cam dDepxrosibeT mmieT ciepymomee [7]: «V3 Bcex mpobiieM,
KOTOpBIe IOJIUTUYecKas 3KOHOMMKa HpemylaraeT duiocodaM I pasMBIIUIEHNS, OIHOW W3
caMbIX VMHTepPeCHbBIX, HeCOMHEHHO, 4BJIseTCs 3HaHMe 3aKOHa, KOTOPBIV yIpaBisgeT pa3BUTVIEM
HapoJIOHaCeJIeHVIs».

Bce 310, a Takke TOT dakT, uTo PEepXIOJILCT IOJIYUWI IIepBoe IVHaMI4YecKoe ypaBHeHue
B 3KOHOMWYECKOV TeOpwy, MO3BOJIAeT CUMUTATh ero OJHWMM M3 OCHOBaTesIell SKOHOMMYECKON
AMHaAMMKIM, YTO IO CUX IIOp HUKeM He ObUIO IOKa3aHO B oTInMuMe OT BKiIaga PepxioibcTa B
IOITYJIALVIOHHYIO 3KOJIOI IO, KOTOPBIVI SIBJISI€TCS ITPVI3HAHHBIM.
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