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AnHoTauums. Viccnepyetca akTyansHana npobsiemMa afeKBaTHOr0 MaTeMaTUHeCKoro OnNmMcaHus
TpeHOoB rnobasnbHbIX NPOLLECCOB MUPOBOIO Pa3BUTUA HA NMpUMEpe pocTa HaceNeHun
3eMnu 1 npousBoacTBa (noTpebneHus) anexkTpuyeckon aHepruun. PaccMatpuBaloTca
pasnnyHble Mogenu, Ucrosb3yeMble 1A ONMCaHUA NPOLLOro, HAaCTOALLEro 1 byayLiero
PasnnMYHbIX NPOLLECCOB B NPUPOE, TEXHUKE N 3KOHOMUKe. [MoKasaHo, YTo 3TW npoLecchl
XOPOLLO OMMCHLIBAOTCA YpaBHEHUAMM, MOSTYYEHHBIMU MPU peLleHun anddepeHumanbHbIX
Mogenen ¢ 3KCMoHeHUManbHO 3aTyXaloLWwuMM BO BpeMeHM TeMnamu pocTa. 3TM Modenu
YYMTBIBAIOT MPUHATYI0 B HACTOALLEe BPEMA OOKTPUHY YCTOMYMBOIO pa3BUTUA MUPOBOM
CUCTEMbI C UCTIONb30BaHNEM TEXHOMOMUIA SHeprochepereHns, COXpaHeHNA KOO MYeCKoM
6e30MacHOCTM U UCMOJIb30BaHUA BO30OHOBAEMbIX UCTOYHMKOB 3HEpPruun. YCTaHOBEHO
nogobue uccnegyeMblx rnobanbHbIX MNPOLECCOB U BO3MOMKHOCTb UX OMUCAHUA OOHUM
KpUTepuanbHbIM ypaBHeHWEM. Npy 3TOM UX OMHAMKKA XapaKTepu3yeTcA pasHo CKOPOCTLIO.
lMepBbIN Nepuod xapaKkTepu3yeTcA bbICTpbIM pocToM. [Mocne TouKu nepernba TeMnbl pocTa
3aMeIA0TCA, 0OHAKO 06BEMBI CYLLLECTBEHHO BO3PacTalT U NMPOMCXoOuT NocTeneHHoe
HacbILweHWe. BbinonHeHa oLeHKa BIUAHUA NapamMeTpoB MoJeNeN Ha XxapaKTep UccreoyeMblX
npoLeccoB Ha $pa3oBOM MIOCKOCTM, YTO CYLLECTBEHHO YNPOLLAET Ux aHanms. [okasaHo,
YTO MpOLLECC pocTa HaceneHus 3eMnu npollen Touky nepermba B 1990 roay v oneper<aet
POCT M1POBOrO MPOM3BOACTBA MEKTPO3HEPrkM Ha 29 neT. Ho TeMnbl pocTa NPOU3BOACTBA
3/IeKTPO3HEPI UM U ee OyLIeBOro notpebneHuA CyLLecTBEHHO Bbile. TakuMm obpasoM,
npeaJyioXeHbl HOBble MaTeMaTUYecKne Modenu AfA onNucaHnA pALoB OMHAMKMKK pocTa
HaceneHua 3eMnM, MMPOBOIO NPOM3BOACTBA M AyLLEBOro NnoTpebeHns 3neKTpudeckom
3Heprum.
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Abstract. The actual problem of an adequate mathematical description of the world
development global processes trends is studied on the example of the Earth population growth
and the production (consumption) of the electric energy. Various models used to describe the
past, present and future of the various processes in nature, technology and economics are
considered. It is shown that these processes are well described by the equations obtained
during solving differential models with exponentially growth rates decaying in time. These
models take into account the currently accepted doctrine of sustainable development of the
world system using energy saving technologies, preserving environmental safety and using
renewable energy sources. The similarity of the studied global processes and the possibility
of their description by one criterion equation are established. At the same time their dynamics
is characterized by different speeds. The first period is characterized by a rapid growth. After
the inflection point the growth rates slow down but the volumes increase significantly and
a gradual saturation occurs. The influence of the model parameters on the character of
the studied processes on the phase plane is estimated which significantly simplifies their
analysis. It is shown that the process of the world population growth passed the inflection
point in 1990 and is 29 years ahead of the world electricity production growth. But the
growth rates of electricity production and its consumption per capita are significantly higher.
Thus, new mathematical models are proposed to describe the dynamic series of the Earth
population growth, world production and electric energy consumption per capita. The obtained
mathematical models have been in good agreement with statistical data for 60 years since
1960 and have high values of the determination coefficient. The studied processes prediction
for the long-term period up to 2050 was made with their help. The results of the prediction
do not contradict the results of other authoritative studies using the global processes inertial
development model.
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BeegeHue (ryeCcKuX, SKOHOMUYECKHUX, SHEPTETUUCCKHUX,
AKOJIOTHYECKHX ) BCET/Ia BBI3bIBAJIA TIOBBINICH-

pobiema onmMcaHUs M JONTOCPOYHOTO  HBIM MHTepec. MonennpoBaHueM U MPOTHO-

I I MPOTHO3WPOBAHUS TIOOANBHBIX IPO- 3UPOBaHUEM TIIOOANBHBIX MPOIECCOB 3aHMMa-
IIECCOB MUPOBOTO Pa3BUTHUSA (IEMOTPa-  FOTCS Pa3IUYHBIC OPTaHU3ALUUA U HWHCTUTYTHI
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