250 BICHWK CXIAHOYKPATHCHKOIO HALIIOHANBHOIO YHIBEPCUTETY imeHi Bonoaumupa fans Ne 6 (236) 2017

YK 536.75:330.46

EHTPOIIIA SIK MIPA BIIOPSIJIKOBAHOCTI EKOHOMIYHOI CUCTEMHA

Mranayk C. C.

ENTROPY AS THE MEANING OF THE ECONOMIC SYSTEM

Shtapauk S. S.

Hageoeno o2na0 noenadie na po3yminua ewmponii ma inmepn-
pemayiio ii NOKA3HUKA Y NPUPOOHUYUX HAVKAX, GUABNIEHO 3a-
KOHOMIDHOCMI 11020 €800yl 3 pO36UMKOM HAYKU. Busznayeno
NPUYUHY NOWUDEHHS NOHAMMS EHMPONIAY 3a MeAHCi NPUPOO-

Huuux Hayk. Ilpoananizosano nioxoou 0o po3ymMiHHs eHmponii
6 eKOHOMIYHUX Haykax. Bcmawnoeneno cymuicmv enmponii

EeKOHOMIYHOI cucmemu, uxooauu 3 i 3aeaIbHOHAYKOBUX
o3Hak. Busigneno napamempu eusnauents enmponii ma ¢op-
MAni308aHO 1020 NOKAZHUK OJIsl eKOHOMIYHOL cucmemu sik Mipu
HesusHaueHoCmi cmynenio peanizayii pyuxyii cucmemu 3a pa-
XYHOK peanizayii QpyHryiil ii cyo exmis.

Kniouogi cnoea: enmponis, exonomiuna cucmemad, HeguU3HA-
yeHnicmo, enepeis, inpopmayis, GyHKyis.

Beryn. ®yHKUIioOHyBaHHS €KOHOMIYHOI CHCTEMH
CKJIAJIAETHCS 3 JIBOX MPOTHIJICKHHX MPOIECIB: OpraHi3a-
uii i ge3opranizanii. CyTHICTB IEpIIOro MoJjsrae y BIHO-
psiIKyBaHHI Cy0’€KTiB (€JIEMEHTIB) CHCTEMH 1 BHYTpIll-
HBOCHCTEMHHUX 3B’SI3KIB JuIsi peanizauii ¢yHKLii cucre-
MH y 3aJlaHUX Napamerpax. J[pyrux € HacniakoMm NpHu-
POIHOTO TIparHeHHsI OyIb-SKOi CHCTEMH 10 Oe37aIHOTO,
XaOTHYHOTO CTaHy. Y IIO€THAHHI IMX [IBOX IIPOIECIB
BUHHKAE 1 TPETii Mpollec — caMoopraHizaliist — CpsMo-
BaHMH Ha peaiizauilo (yHKIIT cucremMu yepe3 peaiza-
uito ¢ynkuiit i cy6’ekris. [Tomyk MexaHi3MiB camoop-
raHizanii eKOHOMIYHOI CUCTEMH — CKJIafIHE, IPOTE aKTy-
anbHe 3aBJaHHS, BHPIIIEHHSM SKOTO MPOTSITOM OCTaH-
HBOTO Yacy 3aliMaeThcsl O0araro BITUM3HSHUX 1 3apyOix-
HUX cremianictiB. Ilpore iX BUHAWICHHS HEMOXIHBE
0e3 JOCTaTHBOTO PO3YMIHHS CYTHOCTI NHPOLECIB, IO
NPOTIKAIOTh B €KOHOMIUHIM cucremi, 0e3 iXHBOI mapa-
MeTpu3allii, BAMiIPIOBAaHHS 1 OIlIHKH.

BaxxmBoro XxapaKTepUCTHKOIO CTaHy Oynb SKOi CH-
CTeMH € I1 eHTpOMis, sSKa 3arajoM XapaKTephu3ye Mipy
BIIOPSIIKOBAHOCTI CUCTEMH, I CHPSMOBAHOCTI Ha pealli-
3anito BiacHoi ¢yHkuii. BuBenenuit monaa 150 pokis
Ha3aJl JUIs TOSCHEHHS MEBHUX (i3MYHUX MPOIIECiB, BiH
JIOCUTH IIBUJAKO IOIIMPUBCS B IHIIMX HAyKOBHX rajy-
31X, a 3 Jpyroi nosoBuHU XX CT. 3’SBHJIMCS 1 cpoOH
fioro BUKOpHCTaHHS B exoHoMili. [Ipore dopmansHOTO
MiIXOAY 10 BU3HAYEHHS EHTPOIIil EKOHOMIYHUX CHUCTEM,

SKMH IIUPOKO 3aCTOCOBYETHCS BIIHOCHO (i3MUHHX YU
iHpOpMaLifHIX CHCTEM, 0 IIHOTO Yacy He iCHYeE.

s mpobnema, BHKJIMKaHA, 3 OXHOTO OOKy, HEOO-
XIIHICTIO OIIIHKM EHTPOMii €KOHOMIYHHX CHCTEM, a 3
JIPYTOTO, — BiJICYTHICTIO MPaKTHYHOTO IHCTPYMEHTApIiIo
Takoi OIIHKH, 1 00yMOBHJIa HEOOXIAHICTh HAMUCAHHS Ili-
€1 cTaTTi.

MeTor0 CTaTTi € BH3HAUEHHS CYTHOCTI EHTPOMil
EeKOHOMIYHHX cucTeM. [[iis i MOCSATHEHHS BUHUKIIA He-
00XiTHICTH BUPIMICHHS HACTYITHUX 3aBAaHB:

OISy TIOTVISINIB HA PO3YMIHHS €HTPOIIl y IpUpO-
JHUYHMX HayKax Ta BUSABJICHHS 3aKOHOMIPHOCTEH IXHBOT
€BOJIIOLIIT;

OTIISAY TOTIIAIB Ha PO3YMIHHS SHTPOIIii B €KOHO-
MIYHHX HayKax;

BCTAHOBJICHHSI CYyTHOCTI €HTPOIIT eKOHOMIYHOT CH-
CTEMH, BUXOJS4H 3 11 3araJbHOHAYKOBUX O3HAK;

BUSIBIICHHSI TIapaMeTpiB BH3HAUCHHS EHTPOIi Ta
(dopmarizariis HOro moKa3HUKa JJisi CKOHOMIYHOI CHCTe-
MH.

Oriaa norisiiiB HA BU3HAYEHHS eHTpomii y ¢i-
3uli i MmaremaTuni. Y nepBiCHOMY 3Ha4€HHI €HTPOIIIIO
(Bix TpenbK. &vipomio — 3MiHa, TOBOPOT, IEPETBOPEHHS)
OyJ10 BU3HAUCHO B MEXaX KJIACHYHOI TEPMOJMHAMIKH K
BaHHS B HABKOJMIIHIN TPOCTIp MpH Tepexomni Bix 30y-
JHKEHOTO JI0 TEPMOJMHAMIYHO PiBHOBAXKHOTO CTaHy [14,
c. 13; 3; 17]. Eatpomist Mana KOMIeHCYBaTH HeIOMIK 3a-
KOHY 30€pe)KeHHsI €Heprii, SKuil He MIT MOSICHUTH, YOMY
TEIUIO 3aBX/IM MePEAa€ThCs BiJl TEIUIOTO Tija JI0 XOJO/-
HOTO 1 HiKOJIM HaBMaku. Breprmie meit Tepmin Oymo 3a-
MIPOTIOHOBaHO HiMelbKHM (izukoM Pynonsdom Kiaysi-
ycom (1822—-1888) B podori «IIpo pi3Hi 3py4ni mis 3a-
CTOCyBaHHS ()OPMH OCHOBHUX PIBHSHb MEXaHIYHOI TeO-
pii Termor» (1865) Ta po3kpuTo B Horo ¢gyHmaMeHra-
TBHIN poOoTi «MexaHiuHa Teopis Temiay (1864-1867)
[5, c. 448]. Bin BU3HAYMB 3MiHY SHTPOIIii TEPMOANHA-
MIYHOI cucTeMH B 00OpOTHOMY mporeci dS sSK BigHO-
MIEHHS 3MiHM KiJTbKOCTI TeTUIOTH d(Q A0 BEIWYWHH a0-
COJIIOTHOI Temnieparypu 1
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gs = 40

T

HaBenene piBHSHHS BH3Haua€ He caMy E€HTPOIIIIO,
a qmmre 11 3miny. P. Kimaysiyc 3 1iporo npuBomy 3ayBaxye,
0 BeTMYUHA dS «€ nudepeHiiaioM IeBHOI OB’ 13aH0T
31 CTAaHOM Tilla BEMYHHU, PHYOMY TaKOi, SKa TOBHIC-
TIO BU3HAYCHA, SKIIO BiOMO CTaH TiJla Y KOHKPETHUH
MOMEHT, X04a Hi4oro He OyJ0 BiZOMO MpO MUILX, IO
SIKOMY TLUJIO TIHIUTO 0 Takoro cTa"y» [5, c. 448]. To6To
B inTepnperauii P. Knaysiyca entponist € xapakrepuc-
THUKOIO KOHKPETHOTO CTaHy CHCTeM O€3BiJHOCHO JI0
MPOLIECIB, SIKi B Hil POTIKaIOTh. 3TiHO APYTOTO 3aKOHY
TEPMOJIMHAMIKH €HTPOMIsl iCHy€e Ui Oyab-SKUX piBHO-
BR)XHHUX CHCTEM, NPOTE HaBeleHa (GopMylia € cIipaBes-
JIUBOIO TUTBKH JUIS 130T€PMIYHOTO Tporecy (ToO0To Tako-
TO, 10 BigOyBa€eThCs MPH MOCTiiHINM TeMneparypi). [lpu
il y3arambHeHHI U1 OyAb-sIKOTO KBa3iCTaTHYHOTO IIPO-
1ecy (Takoro, IO CKJIANAETHCA 13 CTaHIB PIBHOBATH, AKi
Oe3nepepBHO CIIAYIOTh OMUH 33 OJHWUM) BenuuuHa dQ
Mae OyTH 3aMiHeHa Ha BEJIMYHHY eJeMEeHTapHOi (He-
CKIHYEHHO MaJioi) TeIIoTH mporecy 00, a ¢opmyna
nudepeHIfiany eHTpornii HaOyBa€e BUIISAAY:

ds -2
T

[IpakTHyHO EHTPOIIis MOSCHIOE MEXaHI3M IIepeTi-
KaHHsI €Hepril BiJl OJIHOTO CTaHy B 1HIIMI: B IPUPOII, K
i B Oyab-sKiil BIIHOCHO 3aMKHYTIll CHCTEMi eHepris Ha-
Mara€eThbCs BiJl BIIOPSAKOBAHOTO (BLIBHOTO IS MOAANb-
IIOT0 BUKOPUCTAHHS) CTaHy J0 XaOTHYHOTO (B SIKOMY
BOHA JlaJli BUKOPUCTAHHIO He mimmsrae). Hampukian,
eHeprisi OCH3MHY y IBUTYHAaX BHYTPILNIHBOTO 3TOPSHHS
MIEPETBOPIOETHCSI HA KOPHCHY KIHETHUYHY €HEprilo, siKa
pyxae aBToMo0uIs. [IpoTe Benmuka yacTHHA €Heprii, 1o
BUBIJIBHIOETHCS TIPU 3TOPSIHHI OCH3WHY, TIEPETBOPIOETH-
Csl Ha TEIUIO, SIKe PO3CIIOEThCS Y HABKOJIHMIIHBOMY cepe-
JoBHII. 3BHYAfHO YaCTHHY IIHOTO TEIIa MOXKHA BIIO-
PSIKYBaTH, CIPSIMYBABIIM HOTO, HAPUKIIA, HA 00IrpiB
CaJIOHy aBTOMOOLIIO, MPOTE CTOBIACOTKOBE BUKOPHC-
TaHHS eHeprii Bce 0THO HEMOXKIIMBE.

HasiBHICTB €HTPOIIIT TaKOX MOSCHIOE TOHM (haKT, 110
3aj1sl BIOPSIJKYBaHHSI NIEBHOI KUIBKOCTI eHeprii, Heoo-
X1THO 3aTpaTHTH 3HAYHO OINbLIYy KiTBKICTH BIIOPSIIKO-
BaHOI eHeprii, po3yMilouH, IO B MPOIIECi BIIOPS/IKYBaH-
HsI MaTUMe Miclie i JuCHIalis.

Baromuii BHECOK y pO3YMiHHS NPUPOAM CHTPOTIIi
BHIC aBcrpiiicbkuil ¢izuk Jlronsir Bompivan (1844—
1906), sxwit 3aKi1aB OCHOBHI 3acajyl CTaTHCTUIHOI Me-
XaHIKH. 3B 30K €HTPOMIl i3 HMOBIPHICTIO CTaHy CHUCTE-
MU, sikuil Oyno BctanosieHo JI. BonbiiManowm (i Ha3BaHO
Ansbeprom EftHmreiiHOM npuHImmoMm bonbsimMana), y
inTeprperauii Makca [Tnanka Burnsiiae, sik:

S =k-In(Q)

e S — eHTpoOIisl TEPMOIUHAMIYHOTO CTaHY CHUCTe-
MH;

k — mocriiina Bonsimana (k = 1,3806 - 102 JIx/K);
) — cTaTHCTHYHA Bara CTaHy CHCTEMH, SIKa TOPiBHIOE
KUIBKOCTI MOYIIMBHX MiKPOCTaHiB, 32 JOITOMOTOIO SKHX
MOKHA CKJIACTH JaHui Makpockomiynuii cran [10].

B po6oti camoro JI. BonbimMana ¢Gopmyiay eHTpo-
il He HaBeACHO, a BeJIMYKMHY () Ha3BaHO MIpOIO mepec-
TaHoBKH [1, ¢. 220]. 3anpononosana M. [TmankoM ¢op-
MyJna 3poOniia MOKJIMBUM TTOLIMPEHHS MTOHATTS €HTPO-
mii 3a MexxaMmu (Hi3WKH, CTaBIIA OCHOBOIO IS BH3HA-
YeHHS CHTPOIIi B IHITUX HayKaXx.

[puanun BomeiMana mpencrasise cobo0 Mipy
HETOBHOTH iH}opMarii mpo cucreMy. 3a HOTo JIOTIKOO
30UTBIICHAS CKJIAOHOCTI CHCTeMH 30iNbIIye ii €HTpo-
mifo. [Ipr mpoMy HampsIMOK pyXy CHCTEMH HIiSIKUM YH-
HOM HE BIUTUBA€ HA 3Ha4eHHS eHTpomii. IIpoBomsun ¢i-
3MKO-€KOHOMIUHY Tapaliesib, MO)KHA CTBEPIXKYBATH, 110
eHTporist OyIb-SKOI €KOHOMIYHOi CHUCTEMH JOCTATHBO
BEJIMKA, OCKUIBKH BCl €KOHOMIYHI CHCTEMHU € CKJIaIHHU-
MH.

TakuM 4MHOM, BHKOPHCTaHHS HPUHLUITY boibi-
MaHa B CKOHOMIYHIN Haymi 03BOJsE (hopMaltizyBaTH
VSBIICHHSI TIPO CKJIATHICTh EKOHOMIYHHUX CHCTEM, IPOTE
HE JT03BOJISIE BUPIMTYBaTH MpoOIeMy iX BIIOPSIKYBaHHS.
VY3aranpHEHHSM NMPUHOUIY BoibIIMaHa B CTATUCTHYHIM
MexaHimi € edtpormis ['i66ca, chopmynsoBana amepu-
KaHCBKUM (i3ukoM i MaTemaTukoM Jxxo3atieit [166com
(1839-1903) y 1876 poui B kHu3i «OCHOBHI MPUHIIUIIH
CTaTHCTUYHOT MeXaHikuy» [2]:

N
S=-kg 2 piInp;
i=1

e pi — IMOBIpHICTh TIepeOyBaHHSI CUCTEMH B CTa-
Hii(i=1,...,N);

Kg — TIO3uTHBHMIA KOCQillieHT, KUt BU3HAYae BUOIp Ma-
citaby BUMIpY (y TEPMOIMHAMII NPH HATYPaJIbHOMY
sorapudMi Mi7 3HAKOM CyMH BIAIMOBIIA€ MOCTIiHINA Bo-
JIbIIMaHa).

B moganeiioMy uepes CBOXO yHiBepCaIbHICTH Tep-
MiH «EHTPOMIis», SIKUH BiJl caMOro 1o4aTky MaB BUKIIO-
4YHO (hi3MYHE BHM3HAYCHHS, CTaB MOIIMPIOBATUCS Y iH-
mux Haykax. Tak, y Teopii iHopmariii Horo BUKOpPHCTO-
BYIOTH SIK Mipy HEBH3HA4Y€HOCTI JpKepela ITOBiIOMIICH-
HS, B MaTeMaTH4YHIi CTaTUCTHUII — SK Mipy HEBU3Haue-
HOCTI pO3IofiTy HMOBIpHOCTEH, B Teopii ympaBimiHHSI —
SIK Mipy HEBH3HAUCHOCTI CTaHy UM MOBEIIHKH CHCTEMY
y meBHUX yMmoBax [17]. 3 ommsiny Ha BENHKY KiIBKiCTh
YTOYHEHHUX BU3HA4YCHb 0a30Be (y po3yminai Kiaysiyca)
BU3HAYEHHsI €HTPOMIi OTPUMAIO yTOYHIOIOUUI BH3HAY-
HUK «TEpMOJIMHaMIiuHa €HTPOIIis», a Hajami 3 SBUJINCS
MOHATTS «iH(poOpMalliiiHa eHTpoNiss», «andepeHmiatpHa
EHTPOIIs» Ta iHIII.

Tepmin «indopmariitna eHTpOMis» 3arpoBaHKCHO
3aCHOBHHMKOM Teopii iHdopmarii, aMepuKaHCHKUM iH-
skeHepoM 1 MarematukoM Kiomom IllenHonom (1916-
2001). B iarepmperanii K. lllernona enrpormis H npen-
CTaBIIsIE COOOI0 Mipy KUTBKOCTI PI3HOMAHITTS Ha KOX-
HOMY KpoIIi JaHIrora Mapxosa [18, c. 249], mipy HeBU-
3HAUEHOCTI pe3ynbTary iHpOpMaIiifHOro mpomecy
(mxepena iHpopMariii), MBUIAKICTE CTBOPEHHS iHMOP-
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MaIlii JpKeperroM, Mo BUPOOIIsie CTATUCTUIHO HEe3aIeXKHI
noBigomMieHHs [15, ¢. 259]. MaremaTn4HO BOHA BH3HAa-
YAETHCS SIK:

H :_Ki p; logp;

i=1

e pi — IMOBIpHICTH MOSIBHU i-T'0O MOBiIOMIICHHS;
K — meBHa MO3WTHBHA KOHCTAHTA, KA BU3HAYa€e BHOIp
omuumii Bumipy [15, ¢. 260-261].

He Ba)kxo mmoMiTHTH, 110 1 MAaTEMAaTHYHO, 1 3a 3MiC-
tom eHtponis K. IllenHoHa ekBiBaseHTa eHTpOIii
JIx. I'iooca.

IndopmartiitHa eHTpOMist TOPIBHIOE HYJIO BUKIIIOY-
HO TOJli, KOJI OJJH PE3yJbTaT HACTYIAE i3 KMOBIPHICTIO
1, a UMOBIpHICTH IHIIMX DPE3YyNBTATIB JAOPIBHIOE HYIIIO,
TOOTO KOJIM Ma€ MiCIle TOBHA BU3HAYEHICTh Pe3ysbTary
iHpopManiiHoro mmpouecy. B iHIMX BHUITagKaX eHTPOMis
nporecy nosutiBHa. CBOr0 MaKCHMalbHOTO 3HAYCHHS
log n BoHa mocsrae TOmi, KON HMOBIPHICTh HACTAHHS
BCIX pe3yNbTaTiB OMHAKOBa i nMopiBHIOE p; = l/n [15,
c. 262].

Tyt cuixm 3a3HaunMTH, MO 3HAYEHHS KOoe(illieHTy
Mepe] OTIepaTopoM CYMH Ta OCHOBa Jiorapudmy B Liif Ta
IHIIUX (OpMyJlaX €HTpPOIii BUKOHYIOTH (DYHKIIIO CyTO
MacuITabyBaHHs KiHIIEBOTO 3HadeHHs. [lo-nepiue, oou-
JIBa mapaMeTpu y GopMylli € B3a€MO3aJICKHHUMHU, OCKi-
meku log, p=klog« p, T06TO ekcroHeHTHE 30611b-

IIEHHSI OCHOBH JIOTapu(My IPH OIHOYACHOMY MYIJBTH-
IUTIKAIifHOMY 30UTbIIeHH] Koe(illieHTy y TOH cami Mipi
MIPUBOANTH JIO TOTOXKHOTO 3HA4YeHHS BHpasy. [lo-mpyre,
BUKOPHCTaHHS TMOCTiHHOI bonbIMaHa, sfka € Miporo
3B’S3Ky TEMIIepaTypH i eHeprii, s BU3HAYCHHS €HTPO-
il 32 MeXaMH TEPMOAMHAMIKH € YMOBHUM, IIIO TiATBE-
PIUKY€ETBCS IHIIMMH (OpMYJIaMH €HTPOIIIl, Y SKUX Leit
Koe(iI[lEHT MOXXe TpUiiMaTh pi3Hi 3HaueHHA. Tomy Oi-
JBIIICTh YYEHHX, MOCHJIAI0UNCh Ha eHrpomito IllenHo-
Ha, HaBOJATH (popMyny 3 IBikikoBUM Jioraprdmom (on-
HOYAaCHO HA3WBAIOYM 11 JBIMKOBOIO EHTPOIIEI0, MAO4YH
Ha yBa3l JABIHKOBY NpHpPOAY KOIYBaHHS iH(opMarii).
Posrisnaroun neit mokasHUK SK OKPEMHUH BUITAZIOK CHT-
porii Pensi, B hopmysi yxe TpaaumiiHO BUKOPHCTOBY-
€ThCS HaTypanbHui gorapudm [10].

[omanpmmii pO3BUTOK MOTIISAAIB HA €HTPOIIIO TaK
YH 1HaKIIE TTOB'SI3aHO 3 YTOYHEHHSM, y3aralbHCHHAM 91
HaJIaHHAM Jienlo iHmoro 3micty eHtporii lllenHona (uu
enrponii ['i66ca). Oguum 3 Takux yrtouHeHb € K-
SHTPOIIIS, SIKy 3amporoHoBaHa y 1958 pomi BuaaTHHM
pansHCEKUM MareMaThkoM AHJpieM MukonaiioBuuem
Konmoroposum (1903—1987), sikuii nmpeicTaBUB TCOPIkO
iHpopMmamii Sk CyTO MaTeMaTu4Hy HayKy.
A. KoaMoropoB BH3HAYHMB €HTPOIIIO SIK CEPEIHIO IIBH-
JIKICTh BTparH iHpopMmanii npo cucremy. BenmuuHa,
3BopoTHa K-eHTpomnii, Ma€ po3MipHICTb Hacy 1 BU3Hauae
ceperHiil yac, Ha KU MOXKHA Tepen0adnTH CTaH CHC-
TeMH 3 TUHAMIYHHM XaocoM [9, c. 137-138; 16, c. 115—
119]. Ii3nime inTepuperarnis K-erpomii Oymna po3mmmpe-
Ha yuHeM A. Kommoropoga SkoBom I'puroposuuem Cu-
HaeM (Hap. 1935), sxuil nmpucTocyBaB i IS IIUPOKOTO

Kiacy amHaMmidHuX cucteMm. Entpomis Kommoroposa—
Cunast (KC-enTpomisi) BH3HA4a€ CEPEIHIO IIBUIKICTH
po30iraHHs B TOYATKOBHH MOMEHT TpaeKTopiil Oymb-
SIKOTO PYXY.

VYropcekuit marematuk Anbdpen Penpi (1921-
1970) BBiB OAHOMApaMETPUYHY POAWHY EHTPOIIH, SIKi
y3araJbHIOIOTh OUIBIICTE BUBEICHUX IO TOTO IHTEPII-
peraniifHux Gopmyi:

1 n
H, =Ha(x):—a~ln 2. bi
- ia

ne o — 3aaHe filicHe yncio (mapamerp), sKe 3a-
noBoOJIbHAE BUMoraM >0, a #1;

pi = P(X = X;) — #MOBIipHICTh TOTO, 1O THCKPETHA BU-
MaJIkoBa BeJIWYMHA X JOPIBHIOBATUME CBOEMY MOKJIU-
BOMY 3Ha4€HHIO;

N — 3arajbHa KUTBKICTh MOXKJIMBUX 3HAY€Hb BHUIIAJIKOBOI
BEJIMYNHHA X.

Jlesiki 3 3ampOTIOHOBAHUX paHilIe GopMyn eHTpO-
Iii € OKpEMIMH BHTIAJIKaMU eHTportrii PeHpi. 30kpema 3a
YMOBH, IO « —>1 BoHa HalyBae BHINISIAY EHTPOIl
IlTenHoHa.

HaBenenuii ormsan, xoda i MICTHTh HOCHTH Oararo
BH3HAUCHb 1 MIAXOMIB 10 IHTEpIIpeTanii MOHATTI «CHT-
pormisi», € naneko He MOBHUM. [Ipore iforo mocTaTHbO
JUI KOHIENTyami3amii Ta (GOopMyTIOBaHHS MOHATTS €HT-
porrii B eKOHOMI4Hi# HayTIi.

Po3BuTOK pO3yMiHHSI eHTpoONii B eKOHOMiYHIl
Haymi. [nest 3acTocyBaHHS 3aKOHIB TEPMOIWHAMIKH B
exoHoMili Brepiue 3’ suiacs y 1911 poui B poboTi aHr-
nificekoro pamioximika ®penepika Commi (1877-1956)
«Marepis i enepris» [11]. ®. Coxni cTBepaKyBaB, 110
MOJTITUYHI Ta COLIaabHI KOJMBAHHS, CKOHOMIYHI IWKIIH,
PO3BUTOK KOMEpIii i TPOMUCIIOBOCTI, 30araueHHs Ta 3y-
OOXXIHHS BH3HAYAIOTHCS HacaMIlepe]] 3aKOHaMU TEpMO-
JTUHAMIKH.

ITonsaTTs eHTpoOmii B €KOHOMIUHY HAyKy BIeEpIIe
OyZI0 BBEIEHO aMEPHKAHCHKAM E€KOHOMICTOM PYMYHCH-
KOTO TIOXO/KeHHs, mpoecopoM yHiBepcuTety Banmep-
6inra Hixomacom [[xopmxecky-Pererom (1906-1984),
SIKAM 3aKJIaB IiJBaJMHUA HOBOTO HANpsMy B €KOHOMIiY-
HIH HayIli — CKOJIOTIYHOI €KOHOMIKH, — B KHH31 «3aKOH
eHTpomii Ta ekoHoMiuHHK mporiecy (1971) [21]. OcHos-
Hi inei H. Hxopmkecky-Perena 3Bonstbest 10 HacTynm-
Horo. KinmpKicTe mpupogHuX pecypciB i eHeprii B mpu-
poni — BenmumHa nocriiiHa. [Ipupona sk 3akpura cuc-
TeMa, MIiIIOPSIIKOBYETHCS 3aKOHY CHTPOIIi: KUIBKICTH
HEJIOCTYIHHX IPUPOAHUX PECYpCiB MOCTIHHO MiABHIILY-
€THCS, @ BiITAK 3MEHIIYETHCS KUTBKICTD JOCTYITHHX pe-
cypciB i eneprii. Tomy Oymb-sike BHPOOHHUIITBO, OCKLJIb-
KA BOHO BHUKOPHCTOBYE OOMEXEHi 3amach pecypciB i
eHeprii, He3BaKaloun Ha MOCTIHHE 3POCTaHHS MPOAYK-
THBHOCTi, OOYMOBJIEHE 3aralbHUM E€KOHOMIYHHM 3pOC-
TaHHSM, BPEIITI PEIT 3iTKHETHCS 3 MPOOJIEMOIO criaja-
touoi Bijyayl BiJ 3arpar Impaii, BUKJIMKaHOI BUCHA-
JKEHHsIM 3aIlaciB MPHUPOIHUX PECYPCiB 1 3a0pyIHEHHSIM
HaBKOJIMITHBOTO cepenopuia [20].

Inei H. Ixopmkecky-Perena, cnouarky He NpUiH-
ATI y HayKOBOMY CEpENIOBHINI, 3rOJIOM 3HAMIUIM CBii
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MOJANBIIANA PO3BUTOK Yy POOOTax OCHOBOIIOJIOXKHUKIB
€KOJIOTIYHOI eKOHOMIKM amepukanis I epmana Exapma
Jetimi (map. 1938), aBropa kHUTH «/[0 €KOHOMIKH CTiHi-
koro crany» [19] Ta smoHus Kozo Matomi (Hap. 1954),
aBTOpa KHUTU «BUTOKH eKkoyloriuHOi eKoHOMiku: Gioe-
koHoMika J[xopmkecky-Perena» [24], a TakoX B MOHO-
rpadii Jxepemi Pipkina ta Tena I'oBapna «EnTpomis»
[25].

3 mo3uIlii eKOIOTIYHOT CKOHOMIKHU Oy/Ib-sIKa JisUTh-
HICTB, CIIPAMOBaHa Ha CTBOPEHHS THMYAacOBOI BapTOCTi
32 paXyHOK BHKOPHCTaHHS NPHPOAHUX PECypCiB, MpH-
YoMy 00CAT BHCHa)XEHHS PECYpCiB B CHEPreTHYHOMY
€KBIBaJICHTI 3HAYHO MEPEBUIILye OOCAT CTBOPEHUX Oar.
Bimnzepkaaroroun 3akOHH TEPMOJMHAMIKA Ha CyCIiIbHI
SIBUINA, €EKOHOMICTH LIbOTO HANpPSMY CIIPOCTOBYIOThH OC-
HOBHI TIOJIOKCHHSI KJIACHYHOI €KOHOMIYHOT Teopii, 3are-
pedyour MOXJIMBICTh CTBOPEHHSI CAMOIOCTAaTHBOTO CY-
criibeTBa. Takuil mecuMizM 010€KOHOMICTIB KOMITCHCY-
€THCSl BAXKIIMBOIO TE3010 I[OA0 HEOOXiTHOCTI ypaxyBaH-
HSl €KOJIOTIYHHMX aCIeKTIB B TOCIIOJApChKii 1 B3araii B
CYCHUTBHIN TisTTBHOCTI.

TTonoxeHHsT €KOIOTIYHOI EKOHOMIKH, SIKI HaJaroTh
MOXKJIMBICTh BUKOPHCTOBYBATH 3aKOHH TE€PMOANHAMIKH,
6a3yIoThCSI Ha TOMY, II0 €KOJIOTiYHA CHCTeMa, SIK i Tep-
MOAVMHAMIYHA CHCTEMa € 3aKpPHUTOI0, a BIATaK JOAaTKO-
BOTO IPUTOKY BIIOPSAAKOBaHOI eHeprii Hemae. IIpore B
octaHHIl yBepTi XX CT. 3’SIBISIOTHCS CPOOHM BHUKOPHC-
TaHHS 11efl TEepMOIMHAMIKH, B TOMY YHCII 1 MOKa3HUKA
EHTPOMIl, A BIJKPUTHX €KOHOMIYHHMX CHUCTeM (Hapon-
HOTO TOCHONApCTBa, Traily3ed, MiINPHEMCTB TOIIO).
[TponykTHBHI i€l 3 BOTO NMPHUBOAY MICTATHCS B poOO-
tax B.Icnamytninosa [4], I. Mapkinoi ta /1. [IpsiukoBa
[22], B.Mionenpkoro [6], H. HizoBkinoi [7],
O. Terepinoi [12], JI. YcoBa [13] Ta AesKMX iHIIHX.
Haskansp, >xomHy 3 HUX HE OyJIO0 JJOBEIEHO 0 PiBHA 3a-
BEPIICHOTO JTOCIiKSHHS.

BuknageHHsi ocHOBHOTo MartepiaJjy. EkoHomiuHa
CcHCTeMa — MITyYHO OpraHi30BaHa CoIiaJbHA IIiJCHCTe-
Ma, CIpsSMOBaHA Ha BUKOHAHHS IEBHUX, BCTAHOBJICHHUX
330BHI CyCITIbHO-€KOHOMIYHUX (yHKIiH. BoHa € Bink-
PHUTOIO BIJHOCHO COIaJbHOI CUCTEMH B IIIJIOMY, a Bij-
Tak  Ma€  MiCIe  IHTCHCHBHHMUA  MarepialbHO-
EHEePreTUYHU OOMIH MK EKOHOMIYHOIO CHCTEMOIO i
30BHIIIHIM CcepefioBHIIEM. ToMy po3misiaoun eKOHO-
MIYHYy CHCTEMY 3 TEPMOAMHAMIYHUX TO3UILIH, HEOOXi-
HO BWAUIMTH TIpUHAWMHI YOTHPH CTaHW eHeprii (TyT
CJIOBO «CHEPTisl» BHKOPHCTOBYETHCS SK YyHIBEpCaIbHA
Mipa OyIp-KOTO TpPOSIBY BIACTHBOCTEW Marepii, mepe-
xomy 11 pyXy 3 OmHHX (OpM Y iHIII; I1e CIIOBO (PAKTUIHO
y3arajipHIO€ pi3Hi GopMu OOMiHY SIK BCEpEIUHI CHUCTe-
MH, TaK 1 3 30BHILIHIM cepeoBHUIIeM) (puc.).

VY KOXHHHA MOMEHT 4Yacy CITIBBIIHOIICHHS ITHX
CTaHIB HEOJJHAKOBE, OCKUIBKH IMOCTIHO CHOCTEPIracTh-
Csl TIepeTiKaHHs eHeprii BiJ OHOTo cTaHy B iHIIMH. SIK i
B 3aKpUTHX CHCTEMax IIPUPOJAHUM €  TIPOLEC
3B’s13yBaHHs eHeprii (To0To mepexin Bi BIOPSAKOBAHO-
TO JI0 HEBIIOPSIKOBAHOTO CTaHy), SIKUH MPOTIKAE TIUTBKU
B OJHOMY HampsiMi 1 30UIbIIYE EHTPOII0 CHCTEMH.
[Tpore mapanenbHO BiOyBaETHCS «BIOPCKYBAHHS» BIO-
PSAKOBaHOI €Heprii i3 30BHIIIHBOTO CEPEeIOBUINA, SKE

II0 eHTPOIII0 TMOBUHHO 3HIXKYBaTH. KpiM TOro, B €KO-
HOMIYHHX CHUCTEMaX MOXKE CIIOCTEPIraTucs MepeTiKaHHs
3B’s13aHO1 (HEBIIOPSIAKOBAHOI €Heprii 13 30BHINTHBOTO
cepeioBHIla). Y CBOIO 4YEpry 3O0BHIIIHE CEPEIOBUIIE
XapaKTePU3YEThCS IMOCTIHHMUM 3pPOCTaHHSIM 3B’ s3aHOT
eHeprii (30UIbIIEHHAM €HTpOIIT) 1 eHTPOMisi MaKpOCHC-
TeMH (€KOHOMIYHOi CHCTEMH 1 30BHIIIHBOTO CEPElOBH-
) sIK 3aKpUTOI CUCTEMH IOCTiifHO 30LIbIIyeThCS. 3a-
rajJoM CTYIiHb BIIOPSAKOBAHOCTI €KOHOMIYHOI CHCTEMH
(i eHTpOIIiST) € PE3yABTATOM YCiX IMX IMPOIIECIB, a 3AaT-
HICTh BIUIMBATH Ha AESKi 3 HUX BHU3HAYa€ MOXKIHBICTH
PETYIIOBaHHS PIiBHS SHTPOINl B KOHKPETHIH €KOHOMId-
Hilt cuctemi. [IpakTyHO 11 OOCTaBMHA BHU3HAYAE pi-
BEHB KEPOBAHOCTI B EKOHOMIUHIH CHCTEMI.

BnopsinkoBaHa HeBnopsakoBaHa

x®

X

3

a >

g A A

I

m

30BHIWHA

Puc. Cranu eneprii Ta HanpsiMu X TpaHchopmanii

Enementramu (cy0’ekTaMi) €KOHOMIYHOI CHCTEMH
€ IIIONH, SIKi, y CBOIO HEpry, SIBISIOTH COOOI0 CKIIAIHY
OlocolianpHy CHCTEMY, sika Ma€ BIACHI i 1 QyHKIIL.
Koxna sropuHa peanizye ni (yHKHii 3TiZJHO BIacHHX
noTped 1 BIACHOTO PO3YMIHHS JIIOACHKUX Onar. 3rigHo 3
TEOPEMOI0 IHCTUTYIIOHAJILHOI 1HTErpamii MOTHBAIIii
T. [MapcoHca sika CTBEPIKYE, IO LTI OMUHMIG COIlia-
JBHOI CHUCTEMH ... IOBMHHI MaTH 3Ha4eHHsS BHECKIB y
(YHKIIOHYBaHHS COLiaIbHOI a00 KYJIBTYpHOI CHCTEMH,
YaCTHHAMH SKHX Il OOWHUII €» [8, ¢. 49], dyHKIisA eKo-
HOMIYHOI CHCTEMH PeaNi3yeTbCsl HACTUIBKH, HACKITBKHI
BOHa BimmoBimae (yHKIii KOHKpETHO! JIOAWHHU. Tomy
MTOBHOI[IHHA peai3amis (YHKIii eKOHOMIYHOI CHCTEMH
MOXKJIMBA TUIbKH y TOMY BHIQJIKY, KOJIU BOHA y3roJKEeHa
3 (DYHKI[ISIMH KOXHOTO 11 Cy0 €KTa.

CryniHp BIOPSIKOBAaHOCTI €KOHOMIYHOI CHCTEMH
BU3HAYMMO TTOKa3HUKOM Y3TO/DKEHOCTI 3arajibHol (yH-
KIlii eKOHOMIYHOI CUCTEMH 1 MepcoHambHUX (QyHKIIH 1T
OKpEMHX Cy0’€KTIB.

Hexaii F¢ — oOcsr ¢yHKIIT, 0 peamizyeTbes eKo-
HOMIYHOIO CHCTEMOIO y IIiJIoMy (3araiibHa (yHKLis), a
F; — obcar ¢yHkuii, mo peanizyeTbes j-M KOHKPETHUM
Ccy0’€KTOM E€KOHOMIYHOI CHCTeMH (IepcoHaNbHA (yHK-
uist). Tomi mipa peamizarii 3aranpHO1 QyHKIIT depe3 1me-
pcoHaNbHY (YHKIIO j-TO cy0’ekTa Moke OyTH IMO3Ha-
YeHa SK NepeTHH BKa3aHUX BUILE (YHKITi:

Fe NF,
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Mipa peanizamii 3aranpHOi QyHKIIT Yepe3 mepcoHaIbHI
(yHKIii yciX Cy0’€KTiB €KOHOMIYHOi CHCTEMH IIpH
[IbOMY CTaHOBHTHME:

Cs

(FeNFy)=Fc ﬂQFi

j=1

—
I

e M — KUIbKICTh WIEHIB KOPIIOPATUBHOI'O CYCITi-
JBCTBA.

A BifTaK, Mipa y3ro/pKeHOCTI 3arajbHoi (yHKIIT 3
nepcoHambHUMH (QyHKIISIMUA cy0’ekTiB Cc MOke OyTH
BU3HA4Y€Ha HACTYITHUM YHHOM:

FC
m

j=1

CC:

Hagenenuit xoedimieAT QakTHIHO BU3HAYAE CTY-
MiHe peamizamii 3arampHOi (YHKIII depe3 peanizamiro
MepcoHaNbHUX (YHKILIH Ccy0’€KTiB €KOHOMIYHOi CHCTe-
mu. Moro 3Ha4eHHs 3HAXOMWTHCS B iamasoHi Bimx HYIA
JI0 OIMHHII, IPHYOMY HYJIbOBE 3HaUYEHHS Koe]imieHTY
MPAaKTUYHO O3HAYAE, 1110 Yepe3 MepcoHanbHi QyHKIIIT 3a-
ranbHa QyHKIis He peanizyerses, a npu Co =1 Boma

pealtizy€eThesl y IOBHOMY 00Cs3i.

IlepconanpHy QYHKIFO KOHKPETHOTO CYO’ €KTa
CKOHOMIYHOI CHCTEeMH MOXKHa IPEACTABUTH Y BHUIVIAAI
KiHIIeBOI KUTBKOCTI [ilf, K1 y CBOii CyKymHOCTI 3a0e3-
MIEYyIOTh peaji3allio HOro mepcoHanbHOT PyHKIIII:

Ajz(alj,azj,...,anj)

e N — KUTBKICTB i, IO CKIIaJar0Th IIEPCOHATBHY
(hYHKIIIO j-TO Cy0’€KTa eKOHOMIYHOI CHCTEMH.

Hexaii p; — AMOBIpHICTb TOrO, WO i-Ta Ais j-TO
Cy0’€eKTa €KOHOMIYHOI CHCTEMH 3a0e3Ieuye pealizaliiio
3aranbHOl QyHKIIIT:

Py =(pyj, PajoeePrj)

Toni iMOBIpHICTH peanizaiii 3aranbHol QyHKIIT 32
paxyHOK peajizauii NepcoHanbHOi QyHKLii j-ro
Cy0’€KTa eKOHOMIUHOT CHCTEMH MOXXHA MPENCTABUTH SIK
MaTeMaTUYHEe O4iKyBaHHA WMOBIDHOCTEH p; LBOTO
cy0’ekra:

A ¥iMoBipHiCTh peamizauii 3aranbHOi (YyHKIIT 3a
paxyHOK peajizauii mepcoHanbHUX (QyHKLIH ycix
Cy0’€KTiB €KOHOMIYHOI CHCTEMH — SIK MATEMaTUYHE OYi-
KyBaHHsI HMOBipHOCTEH Pp:

Pe :M[PP]

3HIKEHHS HMOBIPHOCTI peanizamii 3aranbHOI (QYHKIIIT
3a paxyHOK peaji3amii NepCOHANBHUX  (QYHKIIiH
cy0’€eKTiB eKOHOMIUHOI CHCTEMH MOXe OyTH BH3HaueHa
SK EHTPOIisl eKOHOMIuHOI cucteMu. Cruparoduch Ha
¢dopmyny entporii, 3anpornonoBany K. lllenHoHoM (3a
6azoBy (hopmyny MoxHa Oyno O y3aTH Oyab-sKy 3 Ha-
BeZleHNX Buile; eHtpomnito IllenHoHa BHOpaHO K Haid-
OinbII y)KMBaHy B €KOHOMIYHIH JliTeparypi), 3aMiHIOIO-
YM s CIPOIIEHHS Ha IJCTaBl BHIE3a3HAYCHOTO 3a-
YBaXCHHS IBIIIKOBHI JOrapudM HaTypaabHUM Ta OITy-
CKaroul po3MipHy KoHCTaHTy K, HeBH3HA4YCHICTH (CHT-
porrito) peamizamii (yHKIii €KOHOMIYHOI CHCTEMH 3a
paxyHOK peaizanii GyHKIi ii j-ro cy6’ekTa MOXHA BH-
3HAYUTH TAKUM YHHOM:

n
H; Z—Z‘i pij Inpj;
1= .

EHTpOIIisl eKOHOMIYHOI CUCTEMH BH3HAYAETHCS CH-
¢byHKIIH ycix Woro cy0’extiB. Tomy amns 11 popmamizamii
HEOOXiZTHO BpaxOByBaTh WMOBIpHOCTI ycix Iiif ycix
cy0’€eKTiB eKOHOMIUHOi cucTeMH. B ocraTtouHoMy BuU-
mIsiai popmyna HabyBae BUTIIIIY:

m n
He =-2 2 pjj Inp;

j=li=1 .

HaBeznena ¢opmyna eHTponii eKOHOMIYHOI cucTe-
MU MOKe OyTH BUKOPHCTaHa JJIsl OLIHKH MipH ii Briopsi-
JIKOBAHOCTI 1 37IaTHOCTI peasli3oByBaTH 3aKJIaJeHy B Hel
¢byHKIiO.

BucHoBKH. 32 pe3ynpraTaMu JIOCTIDKEHHS MOXKHA
CKa3aTH HACTYIIHE.

1. TepMiH «eHTpOIIisH» BHIEpIIE BUKOPUCTAHO IS
MOSICHEHHSI TEPMOAMHAMIYHUX 3aKOHIB, NPOTE YHiBep-
CaJIBHICTh 1711 HEBMOPSIKOBAHOCTI CIIPHsLIa MOUIMPEH-
HIO BUKOPUCTaHHS €HTPOIIIi B CyMIXXHUX HayKax.

2. B exoHOMiuHiil HayIl MOHATTS EHTpOIIi mo4a-
1 BUKOpHCTOBYBaTH 3 70-X pokiB XX cT. B Mexax
€KOJIOT1YHOT eKOHOMIKH, XO04Ya ifiess BUKOPHCTaHHS 3a-
KOHIB TEPMOJWHAMIKH B CKOHOMIII 3’SBHJIACS IIE Ha
noyatky XX CT.

3. B ocranniif uBepti XX CT. BUHHKIM CIIpOOH
MTOSICHIOBATH CHTPOITIEI0 TICBHI COIIaIbHO-€KOHOMITHI1
MIPOIECH y BIIKPUTHX COIIaIbHUX Ta €KOHOMIYHUX CHC-
TeMax.

4. EHTpoOmisi €KOHOMIYHOI CHUCTEMH MOXe OyTH

BU3HAUCHA SIK HEBU3HAYCHICTh CTYINEHIO peaiizauii ¢y-
HKI[IT EKOHOMIYHOT CHCTEMH 32 PaxyHOK peaiizauii ¢y-
HKIIIH T1 cy0’€KTIB.
[Monanbie qocmiayKeHHs IIOBUHHO OYyTH CIIpsIMOBaHE Ha
MOIIYK MEXaHI3MIB MPAKTUYHOTO 3aCTOCYBaHHS PO3pPO-
0JteHOT hOpMYITH LTSI OI[IHKH CTYTICHS BIOPSIIKOBAHOCTI
€KOHOMIYHOI CHCTEMH.
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Mranayk C. C. DHTpOonus KaK Mepa ynopsiji04eHHo-
CTH YKOHOMHYECKOIi CHCTEMBI

Ilpuseden 0630p 63215006 HA NOHUMAHUE IHMPONUU U
uHmMepnpemayuro ee NoKa3amens 8 eCmecmeeHHbIX HAYKaXx,
6bIAA6/IEHbL  3AKOHOMEPHOCTIU €20 3I80MIOYUU C  PA38UmMuem
nayku. Onpedenenvl Npuqunbl pacnpocmpaHerus. NOHAMuUs
«IHmMponusy 3a npedenvl ecmecmeennvlx Hayk. IIpoananusu-
POBanbl NOOX00bL K NOHUMAHUIO SHMPONUU 8 IKOHOMUUECKUX
Haykax. Onpedenena CywHOCMb SHMPONUU IKOHOMUYECKOU
cucmemyl, UCX005 U3 ee OOUeHAYYHbIX NPUSHAKOS. Bvisenenvl
napamempol onpeoenieHuss IHMPONuUY U GoOpManu308an e2o
nokazamens 0Ji1 IKOHOMUUECKOU CUCTNEMbL KAK Mepbl Heonpe-
OelleHHOCmuU CmeneHu peamuzayuy QYHKYuu cucmemsl 3d
cuem peanuzayuu QyHKyull ee cyobeKmos.

Knrwowuesvie cnosa: sumponus, 3KoHOMUYecKas cucme-
Ma, HeonpeoereHHOCHb, IHeP2Usl, UHPOPMayUsl, PYHKYU.

Stapauk S. S. Entropy as a measure of the ordering
of the economic system

An overview of the views on the understanding of entro-
py and the interpretation of its indicator in natural sciences is
presented, the regularities of its evolution with the develop-
ment of science are revealed. The reasons for the extension of
the concept of "entropy" beyond the boundaries of the natural
sciences are determined. The approaches to understanding en-
tropy in economic sciences are analyzed. The essence of the
entropy of the economic system is determined, based on its
general scientific features. The parameters of the determina-
tion of entropy are revealed and its index for the economic
system is formalized as a measure of unrepeatability of the
degree of realization of the function of the system due to the
implementation of the functions of its subjects.

Keywords: entropy, economic system, uncertainty, ener-
gy, information, function.
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