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[Toxxanyii, caMoli 37oBelIel TEHbBIO, 3aBUCIIeH Ham OymymmM YenoBedecTa,
SIBIIIETCS OECKOHTPOJIEHOE MCIOJB30BaHNE KOJOCCATbHBIX 00BEMOB dHEprun. [IpudanHON
TOMY SIBIIIETCSl DHTPOIMS — BEYHAs TE€Hb DHEPIHH, BceoOIas mepa Oecropsaka, xaoca,
pe3yybTaTta MpeBpaileHus )KMBOTO B HEXKUBOE, YIOPSAJOUYEHHOTO U NHOOPMAIIMOHHOTO, TO
€CTh pa3yMHOTO, OISATh-TAKU B Xa0C. JTa TCHb MHOTOJIMKA, OHA MOXKET BBICTYIATh KakK B
UIIOCTACH 3JI0BELIETO KOHI@, TAaK M B HMIIOCTACH CO3MAATENBHOrO Hayaja (BCIIOMHHUM,
Adpoura BO3HUKIIA U3 MICHBI MOPCKOM, TO €CTh U3 Xa0ca). B UIoCcTacH 3710BeIIero KoHIa
OHa — HEOTBpaTHUMa, Kak 3akoH [Ipuponsl. IMeHHO 00 3TOH WMIocTacw W HIET ceifuac
peub. B cratke, B TepMommHammudeckoM O-pUONMKECHUH, IPUBEACHA 3aBUCHMOCTH
TEMIIEPATYpPhl TEPMOJANHAMUYECKON CUCTEMBI OT SHTPOIIHH.

Beenenne. Tepmonunamuyeckoe O-npudJan:keHue

Tak BRIDISAUT MEPCreKTuBa TOTAJIBHOU KaTaCTpoq)bl,
BbIpa)KCHHaA 4CPE3 DHTPOIHUIO S

~

dT = (1/C)*exp [(S -A)@ dS %‘»\

Temneparypa (7) TepMOAHHAMHUECKOH cuc;wu pacTér
SKCNIOHEHLIMAJIBHO C pOCTOM 3HTponuH (“becnopadka’™)

C - Teni CTh CUCTEMEIL;
A - apnuTHBHAA  TOCTOAHHA, C TOYHOCTBIO 10 KOTOpOii
OTPEACTACTCH MEPMOOUHAMUHECKAR IHMPONUA.

IlepBbIii 3aK0H TepMOIMHAMHUAKH
(3aKOH COXpaHEHMsI PHEPTUH) UMEET BHI;

dU = 6Q — 6A =TdS — X, F;dX; ¢Y)
U — BHYTPEHHSISI SHEPTUSI CUCTEMBI;
Q — noxBeIBHHOE K CHCTEME TEILIO;
A — (o6paTumast) paboTa BHEIIHKX CHJI HaJ| CHCTEMOIA;
F; u X; — 0600meénnas i-cuna u 0000mEHHas
i-KoopauHara. B craHmapTHOM TepMOIMHAMUKE —
nasnenue (p) u 066éMm (V));

T — remneparypa,
S — sHTpOnHA.

B kavectBe enuHUIBI H3MepeHns BpeMeHn B (1) y00HO NPUHSATH IO, TOCKOJIbKY CTAaTIaHHbIC Yallle BCEro
MPEACTABIISIOTCS UMEHHO 3a FOJ.

BTopoii 3aK0H TepMOAMHAMHUKM TJIACHT:

)
ds = TQ > 0. (2)
B uucro Tepmonnnammueckom npubmmkenuu (npu F; = 0, dX; = 0), cormacHo (1)
dU = §Q =TdS. (3)
[Ipu 6Q = COT u3 (3) cnenyer dQ @)
C=— 4
dr

dr
ds=C— (5)

T
Win CInT =S - A. (6)

Toraa remneparypa T u e€ usmeHenue dT TpEACTaBIIAIOTCS BRIPAKECHUAMU
T = exp[(S — 4)/C]
1
dT = Eexp[(S —A)/C]dS

3neck C 1 A — KOHCTAHTHI, TEPMOIMHAMHUYCCKUAN CMBICIT KOTOPBIX OYCBHJICH:

C — TEeTUI0EMKOCTE CUCTEMEL,

A— aaAauTHBHAA IIOCTOAHHAA, C TOYHOCTBIO 10 KOTOpOﬁ OIIPEACIIACTCA mepmodunamuueczcaﬂ OHMpPOnus.

Tak BBITISIMT TEPCIIEKTHBA TOTAIBHON KaTacTpodbl, BRIpaeHHas depes sHTpormio S V. Temmeparypa
TEPMOINHAMHUYIECKON CHCTEMBI PACTET DKCIOHEHIHAIBHO ¢ pocToM suTporuu (“Oecrmopsaka”’). ITo mepBblit

Y Cnemyer uMers B By, UTO cmamucmuueckas suwmponus CBS3aHA ¢ TOrapudMOM UHCIA MUKPOCOCMOAHUL, PEANH3YIOMMX 3a1aHHOC
Mmakpococmosnue. Ha IpakTHKe YUCTIO MUKPOCOCTOSIHUM — KOMOMHATOPHO OOJIBIIOE YKCTIO.
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BAKHBIN TePMOAMHAMHYECKHH BBHIBOJ, mpeacTaBiaeHHbiii (7). PaccMoTpeHne mpoGiieMbl ¢ HCIOIB30BAHHEM
(1)—(7) Mb1 6ymem HaswsIBaTh mepmodunamuyeckum O-npubnusicenuem.

ITo moBoxy ycious: F; = 0, dX; = 0, u3 KoToporo ciexyrT cootHornenus (7), HeoOOXOIUMO CKa3aTh
cienyioniee. B pa6ore 0600IIEHHBIX CHJI MPUHUMAIOT y4acTHe BCe JMHAMHYECKHE SIBJIEHHS, KOTOpbIe
NMPOUCXOAAT HA Cyllle, B MOPSX, oKeaHax u aTMocdepe. Bce 3TH siBJIeHUS JIOKATH30BAHBI BO BPEMEHH U
3aKAaHYMBAIOTCS CBOMMH PeJaKCAllMOHHBIMHM TpoueccaMu, To ecth 64 = 6Q wim "Temiom". 3OT0
00CTOSITENILCTBO U TIO3BOJIIET paccMaTpUBaTh OOpaTUMbIe pabOThl KaK JIOTIONHHUTENbHbIE UCTOYHUKHU TEILIOBBIX
MIPOLIECCOB.

[TockonmpKy TepMOAMHAMUYECKAs SHTPOMHS HE SIBIAETCS M3MEPUMON BEIMYMHON, HEOOXOIMMO TEPBHIM
neroM (GopMalin30BaTh €€ Mepy W TPOIenypy U3MEPEHUs MO MPEACTaBICHHON Mepe. JlanpHeie urepaiuy mo
JOCTUTHYTBIM OMPEACIEHHOCTSIM JODKHBI TIO3BOJIUTH YTOUHSTH perenue (7).

Jluneiinoe npudIMKeHUE.

[Ipocreiimyto, HO COJIEPKATENBHYIO
MOJICTb TIPEICTABISACT JIMHEHHAs 3aBUCHMOCTD,
KOTOpOH amNMpoOKCHUMHUpYETCs JI00as JOCTaTOYHO

e : : rnaakas ¢ynkuus — S(t), Kak TeEpBBI WieH
T(t)=X(o,7,C)-exp],
. : &~ 3 . MPEICTaBUMOCTH KacaeTcs TONbKO "TiIyOMHBI" €€

Jlunetinoiii pocm snmponuu J [ npusooum y peCTaBIEHHS BO BPEMEHH.
K 3K(?n0HeHuum?omy pocmy memnepamypet [ | )

paznoxenuss e€ psga Telnopa. Bompoc o

[ycte S = ot + S; . Cornacho (7), umeem

1 as
ar(e) = Eexp{[S(t) - A)]/C}Edt =

- %exp{[at +S, —A)]/C}dt.

3aMeHUB MepeMeHHyIo t: t — &, TIPEICTABUM ITO COOTHOIIICHHE B MHTETPAIILHOM BHJIC

t+tT
g

T@ =7 [ expllot ~ 4)1/C)d =expllos — AOV/CHEZL, ®)
t
rae A" = A — S; . PaccraBusist npeiesibl HHTETPUPOBAHHS, TI0JIy4aeM
T(t) = x(o,7,C) explat — A'], (9)
rae x(o,7,C) = explat/C].

3amaBasi mepuon Ty =t, —t; MO KOTOPOMY H3BECTEH pOCT Temmeparypsl AT;, MOXHO BBIYUCIUTH
KOHCTaHTY 0 W 3aTeM, 3Has KOHCTAHTy O, BBIUMUCIHTh POCT TemmepaTypsl AT, mns ar000ro Ipyroro mepuojia
T, = t4 — t3. Takue wrTepanuu MOXHO TOBTOPATH HEOJHOKPATHO, MONyYas 3HAYCHHS Pa3INYHBIX KOHCTAaHT
OTIBITHBIM ITYTEM.

Cpena obuTaHus 4enoBeKa BKIIOYaeT aTMochepy, CYILy U MOpe — Ha KOTOPBIE YEJIOBEK HEIIOCPEICTBCHHO
MMEET BO3MOXKHOCTh BO3/ICHCTBOBATh. [IpOSBIICHUS PE3yJIbTATOB €r0 BO3JEHCTBYSI OKA3hIBAIOTCS Pa3HBIMU B CHITY
paznuums ux (puznko-xumuueckux cBoucTB (0,7,C). o BceX NPOMBINUICHHBIX pPEBOJIONUI (ouepenHas —
4eTBEPTasi) BCC TPU CPEIbl HAXOJWIMCh B OTHOCHTECIHHOM "paBHOBECHH". SIBHBIM HJIM HESBHBIM BIHMSHHEM Ha
OKPYKAIOIIYI0 CPEIy YEJIOBEK HapyllaeT 3TO paBHOBECHES, NMPHUYEM 3TO BIMSIHHE TEeM OOJbINe, YeM OOJIbIIe H
OOJIBITIC YEIIOBEK YTHIN3UPYET OOBEMBI DHEPTHH B CBOCH JCATEIHHOCTH. 311eCh SHTPOIHS IPEIOCTABIISIET cO0O0
CIUHYI0 MEpY BIUSHUS JUIS KaXIOW cpensl (0;), YTO MO3BOJSET OMPEACHSATh TPATUCHTHI TEMIECPATyp MEXIy
CpelaMH KaK HaudaJbHEIC YCIIOBUS JIUIS PEIICHUS TOCICIYIOIINX 3a/1ay.

CBOWCTBO I TUTUBHOCTH SHTPOIMHH [1] MO3BOJISET OLIEHUBATH SHTPOITUIO BCEH IKOCHCTEMBI (BO3IyX-CyIIIa-
BOJa) U, Oojyiece TOro, pa3dMBaTh CHCTEMY HaM 00Jice MEJIKHE COCTABISIONIHE M OOBEAUHATH WX, UYTO OTKPBHIBACT
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HOBBIC BO3MOXHOCTH OILCHKHU riI00aIbHBIX TCPMOJUHAMHUYCCKUX XAPAKTCPUCTUK Ha OCHOBC eounotl Mmepvl —
IHMpOonuu.
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Perhaps the most ominous shadow hanging over teefof Humanity is th:
uncontrolled use of enormous amounts of energy. fEason for this is entro—the
eternal shadow of energy, the universal measurdisirder, chaos, the result of 1
transformation of the living into the inanimate,dered and informational, that
intelligent, again into chaos. This shadow is n-sided, it can act as in the postasis of
the ominous end, and in the hypostasis of the igeedeginning (remember, Aphrod
arose from the foam of the sea, that is, from chdasthe form of an ominous end, it
inevitable, like a law of Nature. It is about thigpostasis thewe we'llnow talking. In the
article, in the thermodynamic-approximation, the dependence of the temperatura
thermodynamic system on entropy is giy

Introduction. Thermodynamic O-appr oximation

Thefirst law of thermodynamics
(the lawof conservation of energy) has the fc

The prospect of the total cataclysm,

has expressing through entropy S~ dU = 6Q —6A =TdS — ZiFidXi (1)
dT = (1/C)*exp [(S m d U —the internaj energy of the syste
Q — heat supplied to the syste
The temperature ( T) of_thc. th«._l n_md) namic sv:. 1s rising A— (reversible) work of external forces the system;
exponentiall h increasing entropy (of tht "chaos") . . .
- apaCity SEthaiePn F; andX; — generalized-force and generalized
1stant up to which i-coordinate. In standarhermodynamics-
determined the thermodynamic entropy. pressureﬁ) and volume V);

T — temperature;
S —entropy.

As a unit of time in (1), it is convenient to takgear, since statistical data are most often ptedfor the

year.
The second law of thermodynamics states:
8Q
=—2> 2
dS = —-=0. (2)
In a purely thermodynamic approximation (F; = 0, dX; = 0), according to (1)
dU = §Q =TdS. (3)
WhenéQ = C46T from (3) follows 40
=— (4)
¢ dr’
dr
ds=C— (5)
or T
CInT =S - A. (6)

Then the temperatuf@and its changdT are represented by expressions
T = exp[(S — 4)/C]

dT = %exp[(S —A)/C]dS

(7)
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HereC andA are constants whose thermodynamic meaning is of\
C — heat capacity of the syste
A — the additive constant to which the thermodynamicomy is determinec

This is the prospect of total catastrophe, expresseterms of entropy €). The temperature of a
thermodynamic system increases exponentially da@ increase in entrof("chao!). Thisisthefirst important
thermodynamic conclusion presented by (7). Corsideration of the problem usin(1)—(7) we will call
thermodynamic O-approximation.

Regarding the conditiondA = §Q, from which the relations (7) follow, it is necasg to say th
following. The work of generalized forces involves all dynamic phenomena that occur on land, in the seas,
oceans and atmosphere. All these phenomena are localized in time and end with their relaxation processes,
that is, 84 = 8Q i.e. "heat". This circumstanc allows to consider reversible works as additioralrees o
thermal processes.

Since thermodynamic entropy is not a measurablatijyait is necessary first all in order to formalize
its measure and measurement procedure according to this me Further iterations on the achiev
determinations should allow to Refine the tion (7).

Linear approximation.

The simplest but meaningful model
represented by a linear dependence, w
approximates any sufficiently smooth function !

: 3 as the first term of the Taylor series expan: The
T(l‘) :X(O_’ T, C) “CXPp [@_ Aj{i‘)\ question of representabilityconcerns only the
« e a ) "depth" of its representation in tin
A linear increase of entropy O' t leads LetS = ot + S; . According to (7), we have

fo an eprrénﬁal increase of temperature T( [ ) 1 ds
TN — : dT(t) = Zexp{[S(t) — A)]/C}—dt =
: C dt

= %exp{[at +S, —A)]/C}at

Replacing the variable t — &, we present this relation integral form
t+tT
o 12 12 f:t+T
1@ =% [ expllot — 4)1/C)d =expllog — AOV/CHELL™, @)
t
whered = A — S, . Placing the limits of integration, we

T(t) = x(o,7,C) explat — A'], (9)
wherey (o, 1, C) = explot/C].

By specifying the period; = t, — t; for which the temperature rigd;, is known, one can calculate t
constant and then, knowing the constéo, calculate the temperature rid€, for any other perior, = t, — ts.
Such iterations can be repeategdeatedly, obtaining the values of different cantt empirically

The human environment includes the atmosphere,dadde« on which man directly has the opportur
to influence. Manifestations of the results of aition are different due toe difference in their physical ai
chemical propertiess( z, C). Before all industrial revolutions (the ne- the fourth) all three environments were
relative equilibrium. By an explicit or implicit fluence on the environment, a person violithis equilibrium, and
this influence is greater the more and more a peuses the amount of ene in his activitiesEntropy provides a
single measure of influence for each environn(g;), which allows us to determine the temperature gras
betwesn environments as the initial conditions for saysubsequent probler

2 It should be borne in mind thatatistical entropy is associated with the logarithm of the bhamof microstates implementing a given
macrostate. In practice, the number of microstates is a cowoirial large numbe
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The property of the additivity of entropy [1] aNs us to estimate the entropy of the entire ecesyst
(air-land-water) and, moreover, to break the system smaller components and combine them, whiatnepup
new opportunities for assessing global thermodynaiaracteristics on the basis ddifagle measure — entropy.
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