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[Toxxanyii, caMoli 37oBelIel TEHbBIO, 3aBUCIICH Ham OymymmM YenoBedecTa,
SIBIIIETCS OECKOHTPOJILHOE MCIOJB30BaHUE KOJOCCATbHBIX 00BEMOB dHEeprun. [IpudanHON
TOMY SIBIIIETCSl DHTPOIMS — BEYHAs TE€Hb DHEPIHH, BceoOmas mepa Oecropsika, xaoca,
pe3ysbTaTta MpeBpaileHus )KHBOTO B HEXKUBOE, YIOPSAJOUYEHHOTO U NHOOPMAIIMOHHOTO, TO
€CTh pa3yMHOTO, OISATh-TAKH B Xa0C. JTa TCHb MHOTOJIMKA, OHA MOXKET BBICTYIATh KakK B
UIIOCTACH 3JI0BELIETO KOHI@, TAaK M B HMIIOCTACH CO3MAATEIBHOrO Hayaja (BCIIOMHHUM,
Adpoaura BO3HUKIIA U3 MICHBI MOPCKOM, TO €CTh U3 Xa0ca). B UIoCTacH 3J10BEIEro KoHIa
OHa — HEOTBpaTHUMa, Kak 3akoH [Ipuponsl. IMeHHO 00 3TOI WMIocTtacw W HIET ceifuac
peub. B cratke, B TepMoamHammuyeckoM O-puOMMKEHUH, TPUBEIACHA 3aBUCHMOCTH
TEMIIEPATYpPbl TEPMOJINHAMUYECKON CUCTEMBI OT SHTPOIIHH.

Beenenne. Tepmonunamuyeckoe O-npudJan:keHue

IlepBbIii 3aK0H TepMOAMHAMHKH (3aKOH COXPAHEHHS SHEPTHH) UMEET BHI
dU = 8Q — 64 = TdS — 2 F.dX, (1)

U — BHYTpEHHSS SHEPTHSI CUCTEMBI; ;
Q — noaBeAE€HHOE K CUCTEME TEILIO;
A — (obparumas) paboTa BHEIIHUX CHJI HAaJl CUCTEMOM;
F; u X; — 0000ménHas i-cuia u 00001EHHas {-KoopanHaTa. B cTanmapTHO# TepMoanHAMUKE —
nasienue (p) u 06ém (V);
T — Temmneparypa;
S — sHTpoOmHSI.

B kauectBe enuHUIbI H3MepeHus BpeMenn B (1) yo6HO IpHHSTE TOM, TOCKOIBKY CTaTJaHHbIE YaIlle BCEro
MPEACTABISIIOTCS UMEHHO 3a TOJI.

Bropoii 3aK0H TepMOIUHAMMKH TJIaCUT:

)
ds = TQ > 0. (2)
B uucro Tepmonnnammueckom npubmkenuu (npu F; = 0, dX; = 0), cormacHo (1)
dU = 6Q = TdS. (3)
[Tpu 6Q = CIT u3 (3) cnenyer dQ @
C=—
dr
dr
s =C— (5)
T
I CInT =S —A. (6)

Torna remneparypa T u e€ usmeHenue dT MPEACTABIAIOTCS BBIPAKCHUSIMA
T = exp[(S — A4)/C]
1 (7)
dT = Eexp[(S —A)/CldS

3neck C 1 A — KOHCTAHTBI, TEPMOJIMHAMHYECKUI CMBICT KOTOPBIX OYEBUJICH:

C — TEeTUI0EMKOCTh CUCTEMEL,

A— aaAJuTHBHAA IIOCTOAHHAA, C TOYHOCTBIO 110 KOTOpOﬁ OIIPEACIIACTCA mepmodunamuueczcaﬂ OHMpOonus.

Tak BBITISINT TIEPCIIEKTHBA TOTAIBHON KaTacTpodbl, BHIpaXkeHHas depes sHTpormio S V. Temmeparypa
TEPMOAMHAMUYECKON CHCTEMBI PAacTET DKCIOHEHIMAIBHO C pocToM SHTpornmu (“Oecrmopsnaka”). ITo mepBbId
BaKHBINi TePMOJAMHAMHYECKHU BBIBOI, MpeacTaBieHHblii (7). PaccMoTpeHue mpoOiieMbl ¢ HCIOIb30BAaHUEM
(1)—(7) Mb1 6ymem HaswsIBaTh mepmodunamuyeckum O-npubnusicenuem.

[Tockonbky TepMOAMHAMUYECKAS SHTPONHS HE SBIISCTCS M3MEPUMON BEIMYMHOMN, HEOOXOAMMO MEPBBIM
nernoM GopMalin30BaTh €€ Mepy W NPOLEAypy M3MEPEHHUs 10 MpeACTaBiICHHON Mepe. JlaabHeHIne urepaiyu mno
JTOCTUTHYTHIM ONPEACAEHHOCTSM JODKHBI TO3BOJIUTH YTOUHSTH petieHue (7).

Y Cnemyer uMers B By, UTO cmamucmuueckas suwmponus CBS3aHA ¢ JTOrapudMOM UHCIA MUKPOCOCMOAHUL, PEANH3YIOMUX 3a1aHHOC
Mmakpococmosnue. Ha IpakTHKe YUCTIO MUKPOCOCTOSIHUM — KOMOWHATOPHO OO0JIBIIOE YKCTIO.
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JInneiiHoe npuOJIMKeHNe.

Ilpocreiiiiiyto, HO COAEp)KATEIbHYIO MOJENb MPEJCTaBISIEeT JIMHEHHAs 3aBUCUMOCTb, KOTOpPOM
ANMPOKCUMUPYETCS JI00as TOCTaTOYHO riaankas Gpyskius S(t), kak nmepBblil WwieH pasznoxenus e€ psaa Teitnopa.
Bompoc o npeacTaBuMOCTH KacaeTcst TONBKO "TIIYOUHBI" e€ MPEeICTaBICHHUS BO BpEMEHH.

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

1 ds o
dT(t) = I exp{[S(t) — A)]/C}E dt = Eexp{[at +S;, — A)]/C} dt.

3aMeHUB MepeMeHHyIo t: t — &, IPEICTABUM ATO COOTHOIIICHHE B MHTETPAIILHOM BHJIC

t+tT
o

T@ =7 | expllot ~ 4)1/C)d =expllos - AOV/CNEZL, @
t
rae A" = A — S; . PaccraBisist npeielibl KHTETPUPOBAHMS, TOJyYacM

T(t) = x(o,7,C) explat — A'], (9)

rae (o, 7, C) = explot/C].

3agaBast mepuon T; = t; —t; O KOTOPOMY H3BECT€H pocT TemiepaTypbl AT;, MOXHO BBIYUCIIUTH
KOHCTaHTYy O M 3aTeM, 3Has KOHCTAaHTY ¢, BBIYHCIUTH pocT Temmeparypsl AT, mis mo0oro Apyroro nepuona
T, = t4 — t3. Takue wWTEepalu MOXHO MOBTOPATH HEOJHOKPATHO, MOTy4Yas 3HAYEHMs Pa3IMYHBIX KOHCTaHT
OIIBITHBIM ITyTEM.

Cpena obuTaHus 4enoBeKa BKIIOYaeT aTMochepy, CyIly U MOpe — Ha KOTOPBIE YeJIOBEK HEIIOCPEICTBCHHO
MMeeT BO3MOKHOCTh BO3JEHCTBOBaTh. [IposBiICHUS pe3ynbTaTOB €ro BO3ACHCTBUSL OKA3bIBAIOTCS PA3HBIMU B CUILY
paznuums ux (pusnKo-xuMuueckux cBoWcTB (0,7,C). o BceX NPOMBINUICHHBIX pPEBOJIONUI (odepenHas —
4yeTBEPTAsA) BCE TPH CPEIbl HAXOJMIUCH B OTHOCHUTEIHHOM “paBHOBeCHH'. SIBHBIM WJIM HESBHBIM BIHUSHUCM Ha
OKPYKAIOIIYI0 CPEIy YEJIOBEK HapyllaeT 3TO paBHOBECHES, NMPUYEM 3TO BIMSHHE TEeM OOJbIle, 4eM OOJbIe H
OOJIBIIIEe YENIOBEK YTHIU3UPYET 00BEMBI SHEPTHU B CBOCH JICSITENLHOCTH. 3/IeCh SHTPOIHS MPEJOCTaBIsAET cOOO0M
CIUHYI0 MEpY BIUSHUS IS KaKIOW cpefsl (0;), YTO MO3BOJSET OMPEACHSATh TPATUCHTHI TEMIEPATyp MEXIy
cpelaMM Kak HadallbHbIC YCIOBUS AJISl PEIICHUS MOCIEIYIONINX 3a/1ay.

CBOWCTBO I TUTUBHOCTH SHTPONHH [1] MO3BOIISIET OLIEHUBATH SHTPOITUIO BCEH IKOCHCTEMBI (BO3LyX-CyIIIa-
BOJa) |, Oojee TOro, pa3dMBaTh CHCTEMy HaM OoOJiee MEIKHE COCTAaBISIOIINE U OOBEIHMHSATH MX, YTO OTKPBHIBACT
HOBbIE€ BO3MOKHOCTH OLIEHKM TIJI00aJbHBIX TEPMOAMHAMMYECKHX XapaKTEPUCTUK HA OCHOBE eOuHol Mepbl —
SHMPONUU.

Jluteparypa

1.JI.A. JJannay, E.M. JInpmmn. Cratuctrueckas husuka.
Teopernueckas ¢usuka. Tom V. Yacts 1. "Hayka", Mocksa, 1976

https://www.dropbox.com/s/dpvqgdov1idx9tg/L andaa$a=0
https://cloud.mail.ru/public/2LSp/E6vgW16W5
https://www.academia.edu/41071504/
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Application

Energy, market, ecology and the challenge of civilization-2
V. A. Kasimov (E-mail: quadrica-m@mail.ru)

Perhaps the most ominous shadow hanging ovefutbee of Humanity is the
uncontrolled use of enormous amounts of energy. fEason for this is entropyhe
eternal shadow of energy, the universal measurdisirder, chaos, the result of the
transformation of the living into the inanimate,dered and informational, that is,
intelligent, again into chaos. This shadow is maitled, it can act as in the hypostasis of
the ominous end, and in the hypostasis of the igeedeginning (remember, Aphrodite
arose from the foam of the sea, that is, from chdasthe form of an ominous end, it is
inevitable, like a law of Nature. It is about tihigpostasis that we we'll now talking. In the
article, in the thermodynamic O-approximation, tependence of the temperature of a
thermodynamic system on entropy is given.

Introduction. Thermodynamic O-appr oximation
Thefirst law of thermodynamics (the law of conservation of energy) has the form:

dU = 8Q — 64 = TdS — 2 F.dX, (1)
i

U — the internal energy of the system;

Q — heat supplied to the system;

A — (reversible) work of external forces on the system

F; andX; — generalized-force and generalizedcoordinate. In standard thermodynamies
pressurp)(and volumel();

T — temperature;

S —entropy.

As a unit of time in (1), it is convenient to takeear, since statistical data are most ofterepted for the

year.
The second law of thermodynamics states:
5Q
=—2>20. 2
dS=—-20 (2)
In a purely thermodynamic approximation (fgr= 0, dX; = 0), according to (1)
dU = 6Q = TdS. (3)
WhenéQ = C46T from (3) follows
dQ
== (4)
¢ dT’
dT
=C— (5)
or ds=¢ T
CInT =S — A. (6)

Then the temperatuf@and its changeT are represented by expressions

T = exp[(S — 4)/C]

1 (7)
dT = Eexp[(S —A)/C]dS

HereC andA are constants whose thermodynamic meaning is obvio
C — heat capacity of the system;
A — the additive constant to which the thermodynamicapy is determined.

This is the prospect of total catastrophe, expess terms of entropy ). The temperature of
thermodynamic system increases exponentially da@ increase in entropy ("chaosThisisthefirst important

Q

2 It should be borne in mind thatatistical entropy is associated with the logarithm of thenbar of microstates implementing a given
macrostate. In practice, the number of microstates is a cowoirial large number.
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4.

thermodynamic conclusion presented by (7). Consideration of the problem using €1y) we will call
thermodynamic O-approximation.

Since thermodynamic entropy is not a measuraldtity, it is necessary first of all in order wrhalize
its measure and measurement procedure accordinghiso measure. Further iterations on the achieved
determinations should allow to Refine the solu{ign

Linear approximation.

The simplest but meaningful model is representgdablinear dependence, which approximates any
sufficiently smooth function S(t) as the first teohthe Taylor series expansion. The question pfegentability
concerns only the "depth” of its representatiotinre.

LetS = ot + S; . According to (7), we have

1 as
dT(t) = Eexp{[S(t) — A)]/C}Edt = %exp{[at +S; — A)]/C} dt

Replacing the variable t — &, we present this relation in integral form

t+tT
g

T@ =7 [ expllot ~ 4)1/C)d =expllos — OV/CHEZL, ®

t
whered' = A — S, . Placing the limits of integration, we get

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 the
constant and then, knowing the constantcalculate the temperature rid€, for any other perioa, = t, — t5.
Such iterations can be repeated repeatedly, obtpthe values of different constants empirically.

The human environment includes the atmospherd,dad sea - on which man directly has the oppdstuni
to influence. Manifestations of the results of aition are different due to the difference in thaiysical and
chemical propertiess( z, C). Before all industrial revolutions (the next etfourth) all three environments were in
relative equilibrium. By an explicit or implicit fluence on the environment, a person violatesetislibrium, and
this influence is greater the more and more a peuses the amount of energy in his activities. &trprovides a
single measure of influence for each environmet), (vhich allows us to determine the temperature gradi
between environments as the initial conditionssfalwving subsequent problems.

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, whicnepp
new opportunities for assessing global thermodynainaracteristics on the basis ciagle measure — entropy.

Literature
1. L. D. Landau, E. M. Lifshitz. Statistical phgsi
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https://www.dropbox.com/s/upedvj5ahdwjlw9/Landaybs?dI=0
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[Moxxanyii, camoii 37OBeIIeld TeHBIO, 3aBUCIICH Haj OymymmuM YenoBeduecTBa, SIBISETCS OCCKOHTPOJILHOE HCIOJH30BAHUE
KOJIOCCATBHBIX 00BEMOB SHeprun. [IpHYrHOM TOMY SIBISICTCS SHTPOINHUS — BEYHASI TCHb SHEPTUH, BceoOIas Mepa Oecropsika,
Xaoca, pe3yJbTaTa MPEeBPaIleHUs )KUBOTO B HEXKHUBOE, YIOPSI0YEHHOTO U HH()OPMAIMOHHOTO, TO €CTh Pa3yMHOT'0, OISATh-TAKU
B Xaoc. JTa TeHb MHOTOJIMKA, OHA MOJKET BBICTYNATh KaK B UIOCTACH 3JIOBELIETO KOHIIA, TAaK U B UIOCTACU CO3UIATEIHHOIO
Havasna (BCIOMHHM, AQpOIUTa BO3HHMKIA U3 IMEHBI MOPCKOM, TO €CTh W3 Xaoca). B WMIOoCTacH 3J0BemIero KOHIIA OHA —
HEOoTBpaTuMa, Kak 3akoH [Ipuponsl. IMeHHO 00 3TOi mMmoctacu U MAET ceituac peub. B craTthe, B TepMomuHamuieckom O-
MPUOJIMKCHU Y, TIPUBEJICHA 3aBUCUMOCTh TEMIIEPATyPhl TSPMOJIUHAMUICCKON CUCTEMBI OT SHTPOIIUH.

Bcenen 3a npenpiayieii crathéii. lanHas paboTa COAEPKUT BaxkHbIM pe3yasTaT (7) mo teme moxiaaga OOH or 06.05.2019
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V. A. Kasimov.
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Perhaps the most ominous shadow hanging over teefof Humanity is the uncontrolled use of enorm@mounts of
energy. The reason for this is entrejilge eternal shadow of energy, the universal measfulesorder, chaos, the result of the
transformation of the living into the inanimatedered and informational, that is, intelligent, agaito chaos. This shadow is
many-sided, it can act as in the hypostasis ofothéous end, and in the hypostasis of the credtaginning (remember,
Aphrodite arose from the foam of the sea, thafrésn chaos). In the form of an ominous end, itnievitable, like a law of
Nature. It is about this hypostasis that we wedivntalking. In the article, in the thermodynamica@proximation, the
dependence of the temperature of a thermodynarstersyon entropy is given.

5
in Russian, in English

Following the previous article. This work contaarsimportant result (7) on the topic of the UN nepd 06.05.2019
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