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SOCU.IJ COCIITIOI AS A VARIETY OF RATIONII,ITY

AoatleDlclan ilark ![ItI[

PrrobleBo of ratlonallm enci lrlationalien have playect

an luportant part both ln the bleto4r of phl}oeop$r and 1n

preseat-day lotellectual l1fe. Ia lts varlous f,ornslratlona-
Itsno lE dlrected towarils sclence, towards a cognitlon of the
law-govemed patterne lD the clevelopm.ent of the naterlal
wortd aud eplrltual phenoneoa.On the coatraryl ltratloDa.lt$[
tleaiee, ln generel, or et leest be1lttleg sclentlfic knor-
ledge, and addreseee lteelf to soBe i.nnedlate lntultive and

ingtructiye premisee vhich ere a11iged1y beyonil the reach
of reagon.

Present-tlay imationallet couceptlotrs are fed by the
eplritual crteXe in capltallot soclety, By fatellsiag ead.

fetlehleing the contredlctlonE ln Eclentlf,lc ancl tech.aolo-
glca1 progresa, lts ldeologists are out to prove that I[e-
ture, eociety, end cognltlon ere esaeatlally lrratlonal or
chaot ic .

Vlewg and ageertlous are becoaing erer nore wldeepretdl
1n the ltestern world that our tioee are narkeal by l.nereillc-
able peradores, and that scieatlflc and technological p::o-
gresa hes cleetroyed fattb lE reason and. ln nente ebillty to
emeage his life in a retloaa.l way. A sense of fatigue antl
pessfuolam has penetrated into menra oorld-perception toddyr
neny philoeophers and sociologists assert. There is no Long-
er arry conficlence or hope ln tbe future of me,nklncl. Some

call tt the rtlfilight of reegonn, others rrthe eclipse of

I-J
-5-



culturon, anil yet others rthe Aenlec of the eglrltualn;
rbrt tn faot re hear ls a nr6qE1€E fotr reBsoEn.

wbet Le the erplanatlon of thLs loss of falth 8o char-
aatorLstlo of DaDy wcaterB phll6eopbers? |!he cauge does not
lle ln the baa&ruptoy of rea6oE. :!he sltuatlon la ln no way

Itnkcd to reaeon ln geaerel.' but to hlstorloally def,tnttc
coolel rclrti.ona.

.A oomplex and nany-fac€ted ltleologlcal Etnrggte ls
uttd€r raJr 1n the norld totlay. It hag lnrolred all forne anil
levels of aocial ard lnillrLilual coneclousnosB' ftndlng a

ccrtaln epeolflclty la each of thon. lotcoal to take aaooult
of the 

"6anged 
sltuatlon 1a the rorlil, the liteologlgte of,

capltallau sre skll1firlly canouflaglng the dlevlccs aad ucth-
oda they uae to brlng lateolog1cal ard po1ltica1 preeeurc
to bea,r os tbe lnteIllgeateia and the nageeg of rorklag
pcople. lbrougb the EBss metlla, tbey ere.latuloatlng all
klnila of nytha la people. By fatallElng aait fetlahlslng
tbe capltallet varlante ot the Eolutlon to tbo problene of,

sclentlflo aad technologlcal ttevelopnent, theee iileoJ.oglata
play on the fear lnetll'IEil la eoc1a11y <Ilaunlted lnild.rl'tIrrtr g

by tbc taatttutlonaLlacil eyeteo of goclal Dresillr€. hnroulb
th. 1nfgrnatlon nedlal a vaEuo fear le noultlod lato lrra-
tlonaltet, royatlcal snal rellglous noalele of llfe entl real-
lty, thla Leadlng to the tllsorl.enteal lnilivldual clutchlng
at auperetitions, nyetlcel rellgloue revelatloner 6nal riale-
ly publtotaed fotmulas of bourgeota 1deo1ogy. l, acgatlon of
golentl*[c nethodology anil obJectlre dlalectlca aerves the
liteologloal aLng of capitallo; tbc dletortlon asil suPprct-
slon of poIltlcal conEolonsaeag io the Eaasea. rla lte ra-
tlonal forn lt ls a scarrilal alril ebonluetlon to bourgcolg-
rlou aril ltg tloctrl.nalre professora, becanae lt lncludlee ln
lte conprehenalon aad effltaatlve recognltlon of tbe Erlet-
lnt Etate of thlagel at the gane tlae alaor the rcco8!l-
tlorr of the negatloa ot that state, of ltg laerltable
breaklng up; becanee it regsrds everT hlstorlca11y develop-
cA eocial forn as tn fluld moveBent, and therefore takea

-6-
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lato rccount lts tralgleat E8ture not lsEs then ita EoBsB-

ter5l erlrtcncc; beoanec Lt lcta nothlng lnpoac.upon ltr and

1a la ltg.sescaoo crltlcal ead rsvolutloaary.m'.

Ithe ertrene trende tn ertl-ratLonallet pblloaophloal
vicra are repreaetrtettr o! the oae ha,ailr by lrratlonallo,
rhlob gtcne fron nllfe-phlloaophyn rnil lTlctggbolm tbet ap-
prrlr to thc trucdlatc auit lntultlrc obrlougncar of exLrt-
eEce, aad, oa the otb€r hatral, by a Dragnatleeal ratlonalle@
rhl,ch a nunber of bourgeolg scholstra (1E the flrat place
b, Urr $eber tn hfg @) hrve tilcn-
ttfled rlth the soclal organlsatloa of capltallet reallty'
anil the DrlaclD1sa of hstal oasb Bnal utlllty

0n tbe threebold of the ner ttneer.reason rae oe11e0
nnaturtl llghln (Igggg-ElurElg,) . Irrat lonallat phllosoph-
lelng etooil oppooed to bourgeole enllgbtennent from the po-
eltions of feudel aatl ro[a[tlc reectlon, and a crltlclen
of, oep!.taIfum fron tho RtgEt. By the nlddle of the 19th
centurl, lrratlonaltm bad become a wldeepread f,orn of, bour-

6eola coneclousBegs and a philoeophlcal expreaalon.of the
crlaia of bourgeoie ltleology

lhe deyelopnent of bourgeole eoclety hee toppleit the
ldeals anil valuee of treilltionel culture, orleated towards
ratJ.onellem i la Hegel, the ldeatlty of boing and conscXous-

neee, and towarils the rratlonallty of reall-tyn. Idoallstlc
ratlonallerq, which reducee alL probL€ue of hunan actlvlties
to those of cognltlon, le loeing 1te soclally orlented
value, since cepltallsnrs blatept lnhunentty and troorallty
oanaot be gloeectl orer with the atd of netep\relcal antl ab-
ctract argunents;

[hc ttiecreclltlug of the funilarental poEtulate of lileal-
lgtlc ratloaello regarding the ldentlty of belng end thlaL-
1ng hea glvea rlae to a number of epeculatlons oa tbe thenc
of the ncrlslg of ratlonalltyn 1o generel. the rerlslon of
the retlonallst world-vlsr hes proceeileil along at leaet
fXre llnee:



Flratly, poeltlve technocratlc rerislon (RayDoEd Arcrr

eEd II.LuhBa[n) regard's rationallty as aa abillty to systen-
etlee alal brlng order into all epheres of eoclaL llfet 1r-
reapective of subjectlve yatdsttckg of value. In the long

run, tble treud leads to ratlona.lity belng tdentifled utth
the aonas of the technocratlc noclel of eocletyrs organlse-

tion.
Eletorically speaklng, sclentlfLc consclonoaese was

agsoclateil in bourgeols phlLoeophy wl'th the preetlSe end

rlghts of Reasoa. At the clarn of bourgeole eoclety, phlloe-
ophers synthetieeal a[ u,Irderstancllng of sclence Bs a unlvor-
eal forn of E.!ts culturaL llfe out of a splrlt of scleBcgrs

f,orm and love of freedon. lhe eaeuing tleve).opnent of capltal-
lst eocletyr and the ascertalnnent anil 6racerbatlon of eo-

eial antegonlstss, as well eg the utlllsation of all foroe
of hunEn coEaclousnees 1n the tntereete of erploitative so-

clcty la fact stripped sclence of 1ts great eultural fuac-
tloar Jet the traditlon of ldealteing the fo:m of sclence

conilltionedl the latterra aabiguoue gtatus ln the goclal

ayaten. 0l tbe one haad, eclence pronototl the rationalisa-
tioa of all spherea of hunaa activitlea by perfotming lte
cultural function. 0u the other hand, the xuung bourgeola

claEs, througb lts 1deo1o51ete, proclaieedr ln the nane of
scleuce end. reaeoBr 1te proErauneE rhlch expreeaetl 1ts slec

and lntereste antl, uelng the pr^estlge of reaeoa, hellorEd
the exlstlng soclal eYeten.

llhe aboveaentloned technocratlc concepttoaa of scl-
eEcs EDd the acientlflc antl technologLcal roeolutloE hare,

Bts a !:uIe' no!, aBEuBed the form of a frank apologla for
thensuprenacyoftschnolosJttantlhaveJolnedupwlthuerl.
ougconceptloaebothofde-ldeolo8lsat1on,andre.ldeologx-
satloa, convergence and de-polltlclsatioE. Research lnto
thel'techaiqueeandmechanleneofru]'etrhasbeconetbecon-
tent of euch conceptioas. All kladg of yarlstles anal Eodleg

of nanlpulatlng people and thelr cotrEcloueEeae oone ln fo:r

detelled aaalyale; all sorte of nen nthcorlean have been

put forsaral, such es gocio-techniquoel hunanotechnlqueat
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oonnunlcatlon technlquos alA tbe l1ke. l,[1 suob tccbnocretto
tbeorieg Et6 tbe people 8a a llrs to be aralpulatcil rnil.
rlth the alil ol rBllors teobnlgueg, to be lntegrateil lnto
the gocial eysten of etctc'oonopoly capltrllln. lbc thcory'
eilvanceil.by E.Forethoff2 ls a typlcal attenpt to arrlvs at
6uch a solutlon of questlong of eocltl orgrnlastlon.

lhe theory of ntechtloclaclrtr ls out to tdeologlcally
Juettfy the etate re nountlng bureancratlc ccntrallsatlon
anrl tbe coslsacence of the nrle of the nonopoltcs rlth thlt
of tbe state; thcy are elso out to Juatlfy a[al subgts[tlrtc
the abolttlotr of so[e e1€Dents of bourgeols, ileoocrlcJ. Ibnar
technocretlc lat€ology le elmctl at penfeotlng the EschlBcrl
of the loEoDoly bourgcolalcrs tul'e through notholb of rup-
preesloa, coerclo! anrl deccptlott. lfoblocratlc thoorlel ue
nltlnately spearheaaleal agaluat tbe theorlr of clas. rtrugglc
and tbe revolEtloaery trenEf,ornetlou of tho rorld; tbey fal-
elfy the lnterconnectloB anat latercondltlonrllty of sclerr-
tlf,la, technologlcal aad soclal Progrcss.

.Another 1lae of the revision of retlonallet rorltl-
vler le the eubJectiviat-lmatlona,l one (B.Euascrl, f.Ect-
degger) r rhic,h reducee rsasonr tbe capeclty of rettoaal
cognitlon,'to ilphoEornoEologlcal vlstoair r.uBeillatt knol-
ledlge, and 4ratical lnalgbt. trltb lts totsl illaregoril of
eocial prioocEsesr tbla approacb ledlucsg to sLl eay poealbl.l-
lty of u!.dotstandlttg t.tral srDlalnlng actual Eoclal prectlor
an<l lts deflnltc trend. tshuEr sa 8nal.y818 of concrotc eocLo-

cconoulc reLatlone, the obJectlre regulanltlcs of social ilc-
velopneat, antl claaa antagoatma renelnep aa I nrle, bc-
yonil the lrratlonallatEt Durvlcr.

The l:rrationalletar rho elevate eocial l'lIuelone ot
reallty ( lnst ltutlonal ieet lon, tleperaoaalloat lotl r EoB-

splritualltyr and nythologlaatlon), refuse to recogatro
tbe splrltualtty anil retlonaltty of bunaa erLgteaoe 1n

general. Actuel cogaltlon ls au arbltlraryr unpredlctcblc
a[al unplatrned eotLon. DopelBoEalteed rsn (tr.Heldle88er),
rho at tlnee fiaaLe hirneelf la e nbounilary eltuationn,



illrlrcl,r, tl 1t rorc, tbe glou of goclal chaos, but tbo lb-
lanoc of oomualoatlon bgtrccn uaa aail nea doec trot laka tt
porstble to rcglgter the neallag aahlevetl La cultu:ral fotne
of unlvergal algnlf,lcanoe.

fhe thlrd llae along rhlc,b the ratloneltst tratlltlon
lr la r klnil of, rry ncgatcil Xs 'rorltlcal ratloar,llern
(f,.loppcr, I.LrLttorl X.Brrtky eail E..tlbcrt), rhorr lgokcr-
lon tr1 to reaovate thc olit tradl't1oas of, ratlonallm.
lbong! raalfeatlng a certatn latercgt ln the nethodology
of solcattflc cognltlolr norltlcel ratlonallsnr ln fact
llnttg the taakg of pbllosopby to an analysla of gclsntlftc
knorlcdgc .t such. Popper bea attoupteil to conetruct hlg
phllosop\yr procecdlng, la lt roro, fron thc general theory
of ratlonallty, but hle poetuletes atro ln no ray overall
e,baractcrlEtlcs of nan and hte nlnclr erpreeelag, as they
ito, onLy EoB€ pcrtlcular fsatunea of loglcal tblnElag.

It 1e aot knorledgo of the rorldtE reallty but only
LBoul€Ago about knorlcdge thet le the nala target of the
pbtlosoph5r of ncrltloal ratLonellsln. lhat tarSet Xs fotnq-
lateil ln Popgcrra lnltt.l uethodologlcaL prlnotplee. l[he

abeence of any ettentlon to reallty (pbyelcatr anil nental)
leada hl,o, ritbln the franeuork of crltlcel. ratlonallan'
elther to a radlcal aceptLclo of the Feyerebeatl type or
elee to ea:ontol.oglsatlon of tbe cognitlre content ancl

nrleg of ecLcace ln the spirlt of the Pletonlc trrealn of
lilcaen (ln PopDerrg later rrltlnge). Poppcr regercla cogni.-
tl,on ae a ccrtain play of cognltlve foro€sr aa a ngue fo:r
ric ofB sake'.3

.Aooordlng to PopPorr the transpoaltlon of phlJ.oaophlco-

rEtlonal cleucnta tnto the aphere of eoclal hlstorloal pba-

aou6na ls untenable, slnce aE a nrls lt lcatlg to an apolo-
g3r for the erletlng Eocla1 ortler erd nay beconc thc theor-
et1oa1 fouailetl.on of aay totalltarlenlsn.

It ls on thst echeue that Popperts crltlque of Hegalta
ir.rotloBary phtloeophyn is buil.t. llo hiD, Eege1 rss-prlra-
r11, rtbe flrat offlclal phlloeopher of Pnreaianlsn"4, a
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ann rho prcpared phlloeophSt to entot the eervlcc of antbor-
lty aad reactlon. lhie rler enphaalaca etra brtagg lato thr
f,o:rcgrou.ud tbe reppllcdn oBsencs of Esgeliarr phlIoro1fur1
aatl an lrtcrpretatlos rblch, laya atrcaa on ltg conecrntlvr
aaal reaotlonargr aepect.aatl dealcg 1te dlalcctlcal nethotl,
rhl.ch le en outetanallng prod,uct of reasoa atrd the trailltloaa
of rrtlonrlfuo. Popper rcgrrdtr ooclel cognltlon end blrtor-
1- .e ncthodologleal devlcsa ltr aD nlpoJ-ogy for Prttrsslla-
Lernt' es a Dcarls of reetrlctlng the lndivklurlra frc.Ac,
aail ae the rlglil iletcrcnlaatlos of hunaa actlrLtlca anill
noloov.r, aoncthlng nilealgacd to perrcrt thc ldcm of
'l?89r.6 In Eegelro hlatorirn, Popger r€oa I bulrsrk of
preecnt-ilay total.ltarl.n1so. I Slacs Popper hi.nrolf has no
lntcatlon of analyetng tbe poaelbl1lttcg contalned ta guob

coacretely bigtorloal Lnterpretatlous aad parallela, bnt
nerely grapplea rltb. tbeo alcl negetea hletorl,o, goclal
coEnitioa slal iHalectXca, auch a etarral beooea, tn lte turnl
a thcoretlcal JEstlflcation of nakeil athtllo, potty-bour-
geola tnrlivltluallso and aaarchlu.

|llere ls nothr,g fortul.touc ln the anttpethy <Iteplaycit
by DopportB ncrltloal ratloael.lon for eern!! clrss.tcal
pblloeopby. It convlnolagly otpoaos positlrlents aBtl-
phtlosopb.lcal staatl, qnrl lte strlvlng to abandoa rorlil-
outlooh problens tla to trahFposo the rangc of problens
itcalt rlth ln o1aaEloa1 reallsn ercluelve1.y to th€ apbcrc
of the loglao-epletenological

tbe Eegelten unileratendLug of illalectlas'snA rcB6on,
anil the proceEs of rorld bletory ag a rhole arc aoen by
PopDor aa I klail of tota,ttty recponalble lor the aDpoBrurca
of totslltarlan social ayetena aatl, on tho soelrl plaac,
legleneating the iilea of tbe reatrlctlon alrd crcn eraallca-
tlon of 1adlvidua1 lrcedon anil of Lte fueloa rtth total
ncocorlty,

ls elrcaAy polatc{ oatp pblloaopblcal tradltton, rltb
lta rettonaligtlo unrleratandlng of reraoa rnd hunan actlv-
ltlcg ta appllcatlon to eocLal reallty, Icaile, acco:rdlng



to Popperr to the f,o@atlon of totalltarlan re6lae8' Sl'Doe

totalltarlanlenandtbede-hunaBlsatr.onoftlfeaadpateut\r
regresslve eleneutsrPopper ts of the oplnlon tbat tbe phl-
LoeoBblcal traalttloL of CsrteslaB-Hegellaa rat1oDalltsE pro-

uotes soclal re6ress aod theoratlcally sanctlons polttioal-
alld soclal despotlBnrglviDg lt the foro of, hLstorlcal aeces-

slty. AB a result, ncrltlcal ratlonal;lso" sweeps aelde the

hletorlcal optlnlso of claeelcal pblloeopbyrlts f,a1tb 13 thp

future of nankincl, the nlght and practlcal purpose of, reaaorrt

the obJeotlvlty of 8oc1a1 coggltlo[r the reaIlty of, hunaa

ralueB a.Etl the exletence oftjustlco apd hunatr llberty.

l, gluller one-eided ald ne8atXve attltuile towards

Eog6lrB phlloeophy le, charaoterlstlcally enougbt eleo be-
rng dieplaleil by Eerbelt tr[arctrse, rbo, too, consl'lere that
the actuel htgtorlsa.l plocossr eoclal prcBress anil sociel
oogBltiott alo trot enter the provlnco of philoeoBhY' nlt IE

Eo longer the tagk of pbllosophy to tranapoEe the lileae of
rcaaon lnto rcalltyrn ltarcuao hes urlttcn ln ble EeasoE ana

iBevolutLon.S Accordlag to Uarcuse, Ileg'elrs pblloeop[y re-
fLecteil tbe. cffloreace[cs of the nladre potror. lbo tesl
puraued by lltb-century pbiloaophy conslateil 1a lerrnlng
rnd lrldlerstanillng that porer. Aooortliug to Marcuest thc
20th ccntury le confronted by a qu!.te differeat taeE, t.e.
the achlevetrent of a ilgeBulae etste orileril19 whlch can bc

echlevsA only tbrough apoataneous ectto! by uno:rganlB€d Eo-

clal forceg. Pbllosophg'g conaelvetlgm Ls expletnail by [ar-
cua6 aa foll,qns! in ite nature, phlloeophy iE out to carr-

cel_ dlstlnctions betseen nlnd anil reallty anal to rocoEcile
then 1a the consclouoncss. thBt ls why, acaor<llEg to ![sr-
eueee pblloaophy ls uaable In prlnclple to pronote Eoclal
progreas. ?hlloeophyre flret etep torardE'8ocla1 kaonlodlge

.hou1d ba &lrectect agalnet ltself: phtloaophy ehould abol-
leh itseLf as a foIB of nethoitological cotrEclouonosa. !tsr-
cuEe holde that elaae the Enllghtonuetrt phlloaophy has 8e-

flned a&d bmugbt fotnard reacoaabls ldeels anil rlras of, tbe
hlEtorical tnorcnent. Eorcterr the courge of hlatory has
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ehora, UarcuEe aeserta, tbet the ratiooallst notbodology
of phlLosophy couEterecte tbe realieatloa of humaaist idealat
end thet the retional stands outeiale of aoclal plactlce.
Proceedtng fron hls aatl-rEtloaallst prlnciples' Marcuse

tn fact ttlffuEee pbiloeophy lu the epoataoeous revolutioa-
1eE of petty-bourgsots t0ov6nente, placing lt iE the servlce
of petty-bourgeole anerchlsm end indlvidualj.sn.

Anotber wldleaprea<t rerlant ln the negatloa of retlon-
a1lm ta tema of eoclal cognLtion le the nsocio-orltlceln
trenit (I.Artotrrlor U.Eorkhel,ner, J.Hebetuae, E.I'rom), rhlch
proceedls fron a rocosnition of only rtechnlcal ratlono'l,ltynr
and lilenttflee reeeoa only rtth technical and instrunental
thlnking whlcb, 1a theJ.r opJ.nloa, has conpromisecl itself
by hevlng pertlctpated ln the bureaucratlc organlsation of
bourgeole sooietJrE spiritual Itfe, foLlowing the nodel of
the oculture laduatryrr. rReeson is sick and lt wil'l be uoet
reasoneblo to cure oneeelf of 1ttt10 ls the aesertion maale

by theee petty-bourgeole paeutlo-crltice of cepltalism, who

identlfy the fate of eplrltual l1fe under capitalisn with
the fate of spirituellty 1n Senerelr aacl also tdentify the
nretioaalrt nlth the bourgeols neane of rDass culture 1n gen-

eral.
I{ote should be taken of a certal.n externa]. termino]o-

glcal slullerity betneen theoe critlcal conceptlons about

capitaJ.leop auil Uarrlst phllosophy. The forner theorlee
neke freguent uee of euch notions aB rproperty't, rideologyn,
necononlc struqtUrett, nexploltationr, aEaI the Ilke. Shls
hae pronlded e aunber of bourg€olE reeearchere with a pre-
text for the false assertlon that there exlsts a trend to-
warils convergenc€ betrreen historlcal naterlallm ancl auch
ncrltlcaln etatenente about capltallsm. Iu reality, hol-
6ver, all thla le lrnrted to a purely termtnologlcel rosen-
blsnce, wlth a radtcal clifference ln eggence. In the above-

ncatloned trcrltlc&Itr theorlee, such categorlee have been

bullt lnto an ebstrect and aathropologlcel interpretatioa
of the blstory of eoclety, outside of any enalysls of ac-



tual soclo-econonlc realJ.ty. By eubstltutlng for en analy-
Ela of concrete eocio-econonlc phenonena e otudy of thelr
aotlonal fomo, such 'tcrltics of bourgeole BocletJr,'faE
I..l,florao aad ll.Uercuse etr p hlEtorlaal realtty of XtE ne-
terlal and obJectlve baele aEal return lt ln rounilabout faeh-
lon to the ephere of abstract panlsgl5r6, rblch they bave 1a

roral reJected. The fuailamentaL ylce of euch theorlee 11ee
1a a coneideratlon of the hlstorlcal procoEs chlefly es the
norsnent of nottonal foma, thls ruanlng countcr to the
illalectlcoaatsrLelLet uaderstandlng of hietor? ea e con-
elstent euccegglon of eoclo-eco[onlc folnet1oE6 narked by
a certain 1evo1 ln the clerelopnent of the pro&rctlre forceg
anil productlon relatloae, end reflected ln the developnent
of EotloEEL forEs.

[he lar-governe<l patteraa of eoclal d.erelopneot are
reJeotecl by the representatlvea of the Frankfort School,
es 1g the obJective ilt.alectlos of nEture saal soclcty. Thegc
people caray oeer E soclo-sconoulc ead claae aaalysls of
goclal pbenonena tnto the ephere of abstract aotiong such
es nrationalltyn, n"o"1aIltyn, and re!.llghtenEentn. Ir1

tbat case, hurnan hletory appeers as a auccosglon of forne
of trseIf-ateetructive enllghtenoentrl{ and Bs a uoven€nt
towerde the dornfall of tratlitlonal eoclEl antl ethlcal
lileaLe. A rtcritlque of capltalist realttyil io turaeil by
then into e ncritj.que of faloe coasciouene8sl, a crltlque
of nldeoLogytr (f .Actotno, M.HorkhelBe! end ;'.Hot'amos) arld
into rtechnological rationall,tyn aEd none-dlmenslonal con-
gclougaesgtr (8.llsrcu8e) .

Further, there 1s teklag pIece, 1n preeent-day tregterD
philosoplry, a growth of the intuttlrist trendr whlch le
following two tllrectioae: flrst, a ralescent to the grase
trootsrr, a blologisatlon of BBhrs cognitlve capacity; 1u

the second place, there ie the oppoeite proceas of the de-
lficatioa aa<l nystiflcatlon of nants reason, and lntarprete-
tion of intuition as GoA-gleen lndight.

The flrgt trencl j.s marked by a recognition of Baaie
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tanciltEte and lngtlnotlve reactlorrg as actlone of co8nltloat
foranundgrstaB.tlngofwhlcbany.ratlonal.letnetboitology
gbouLd be escbcred aad forgottcu. rllbe GoIBan pblloeopher anil

aBtbropologl6t GeleB ts perfectly rlgbtr'r lrltea the Geman

pblloeopher Eengstenber6l Iwhen he says tbat manrs tnaturer 
'

ghoulat be aeen, not only la bls reaoon but ln 1te bElng re-
flected absolutely Xn aU etructureg of behavlour.'l2 of
courg€,lfnanretnstlnctlegroundteiliEflr€agonltandiEca-
pablc of Joneitiate cogDltlonr thcn aoy rlgoroua theorT

Droves aEDcrflEoEs-such 1g thc tbene of the anthropologt-
or.1tlon.l1llfu$ul.tlrl8!.f,orcovcr,lnattnctlYcnoolEltlo[n
ls non-Eoclel, lnterpreta bourgeola reallty ln aupra-clasa

terteranilJuatlftogYioleBacrhoetllltyrBoclallnJuatlcc
an<terploltatlon'rhlchltabsolutlaegantloallelnherent
ln huDAB rnaturgtr.

lhe aecoad trenal reflects tbe ragr ln rltch ph1loaopb6r

anal tbeol.o8J' are iLrawlng closor togetber ia preaeat-day

bourgeole eoclety. fbe latulttvlat aepect le galatng glouJla

lnalllrrattoBallettreadlEJ'nbourgeotapblloaoptry:erlet.
ont lsltor pheaouenologtrr, bertea-eut lce, ptrso[allsB alI'l

anthloPolosy.fbepmfoullilctlslglnbourgeolallberallgu
entl ebEtract bourgeola brrnauieo, the aon.undcretaaillng of
tho acttrBl a118nneat of foroos ln capltallet aocl'etyl antl

e feer of concrcte 8ocla1 actioE ee rel1 as of the revolE-

tlonary novenent of tbe sasseE berc letl Datry bourgsola

thlnkcre lnto the cup of intultlrlo. lhere le notblng aur-
prlelng Xn tbe helgbtened tteuentl for tntul't1vl'stlcaIly rln-
terpreteiln theology ln boul6aols ldeologr since the uass

dleturbEnoeg of 1958 ln Flatrca. Such 1e the avolutlon of
the phllosophlcal vlesa helcl by U.Eolkheinerl3, rePresoata-

tlve of th€ Frankfort Scbool-, lho has convfulclnS}y ehorn

that e EeSatlon of the role of leaaonr of prectlce, an'l

tbe contraposltloa of the rorl-tl enil ilL1f6n t of int61lect
rnil eglrltually lntdtlve potentialltlee lead etralght to
Chrlgtlan theologlr. Iatultlvlo leatts 

'Iirectly 
to the re-

llglous rorltl-outlook.



At tbe pres6[t atage, latulttvlat philosopb5r hee be-
come rlcteepread, la UesterE Europe. The replaceaeat of a
rcligloua logical apparatuo of proof by pretentloue and,
vajue declaratione, in intultiv5,sn, regarding freedon of
tb,e eplrlt, the aecesslty of creatlrity, the bamebaeEs of
the lateLlect anat the ca.rue of latultlve and ecetatlc stetee
ele all to the aalva.tege of masg propagaad.a, whlch dietracts
lnterest f,rom actute eocLel problens and an awereaeeg of
the aeed to radically change capltaltet reality,

[be elllance between ldea].1st phil.osophy anal theoLogy
1e re-appearlag ln aer forue aad gaiaJ.ng atreagth la the
contlitloae of the ever deeper eplritual crlelE ta bourgeole
eociety. $uch trends ere neeting each other half ray ln
EeE EeElcb€s for rabsolute beiag". A Bpeclal cloeeness 1g
reveeLlng ltgeLf betw€e! lrratloneLiet trende and theolo-
gicaL riere. nUan le deeal; only organisations aad nachLaes
are ellvern the techaocrats aasert; lf tbat is the caee,
tbea the rrworld,lyn has ehed, lts possible Absolute. Chrlstlan
theology hee a tradLtion of aeeerting the sanciity of the
exletlag world orderl both ia aature anct soclety. lhe era-
cerbatloa of the contredlctloue witbln capttalisn hag 1aid
bare ite lnherent l*atioaality aad. lnhunaaity aad. iteetroyeit
falth ln a ncllvlnely orclElaed ordern. In the footetepe of
tb.e |tcrlets phlloeop\rn there laevltabl_y arlaes tbe [criele
theologyn orlglaetect by E.Berth. [hcologr, rhlch has Jolneil
ln the general crltlcleu of Ecieacere ratioaallty aait the
rtnon-genulnenese[of capitallst ree11ty, rnplying by thle
the Eoa-genu1aensss of everythlng that is rrworldlyrthas con-
treeteal to the reallty of hletory the ephere of the traae-
ced,eatal , to reesoa-the miraculoue, enct to eoclal revolu-
tlon-<Ilrln€ nsal vetloan .

Irlatlonallet tread.e have dlaplayed theneelree htstor-
lceIly ae buluark of nyaticien and religlous beliefs. Ae
a rule, they heve galnett etrength iB critical situatioae
rhlcb have coufrontedl hunatl cognltlon with rneolved pro-
bLene. IrratlonaLien hae alvrqye been aa erpreeelon of the
lmpotence of nanrs mlnd.
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Uc here coneiale:real ftve typee or fo:ms of aati-ratloaal-
lat thlnking. Eorerer, these philoeophlcel aail aoclologlcal
tlieorles ao lot elraya f1t lato the typology re have elggoet-
ed. At tlaeel lt le not gone e:tnrlc progranuetloal Xrrlacl-
p1e thet le prerloulnent, but eeyeral . To BEcb aon-trei!,1tlon-
EL aenlfestattonE of lsratlo!.alLo 1a soclo-politlasl anrl
eoclologlcal theory pertalaa the conccptlon adtvanced by
P.Pareto, the ftellea soclol.ogiet. Slnc€ hle ldeas have
ageLn cone to the fore ln preeent-ilay teatom thlaklag anrl
erc a baale for a thooretlcal furter?rstetlon of ooltenpora-
z1r eocial aad po11tical l1fe Ln tbe bourgeoia rorltl and for
an rapologlar for the imetionaltty of soc1al ll.fe and eo-
clal prectloe, attentlon shoultl be patil to the role pe&l
by Paretors tdea6 la preeent-ctay bourgeole thought.

B.AroErs interpretation of paretol4 1l the eplrlt of,
technoclatlaa le cbaracteristic, rereaLing ee lt atoea the
aoclo-po11t Lcal end logical -uethoilologlcal pr!.nctplee rh!.o!
'eatlor an5r trailltioaal conceptlon of Lmatloaalien rlth raer
Ilfetr.

.0,ccorallhg to pareto, logico-eiperfuaental tnrth ls thc
only truth, the sesrch for truth cal1trrg for the congtruc-
tloa of eE object by neaas of ccrtai! concepte, by neana
of bu13.d.1ng a elnpllfLeil nodel of the rorld,, ebetracteal
fron the concrete worlil rhlch re percelve. Sclentlflc trutb.
takee no account of 6ssenc6s of thls klnal; it iloea aot go
beyonil unlfo:mltles or regulerLties. lLrntte<t thougb 1t ie,
aclentlflc truth none the lege offerg the orJ.y loglcal ia-
strunent of behariour, elace the Letter preeuppooss a!, Bc-
oord betreen e suD of meeaa of echlevlng a prealetelxl1ed
DurDose, aacl the actual unfoliling of evente. Thua, B.Aroa
golatr out, meta-theory serves as a refcrence polnt tn the
latcrgrotatlon of hunan beharlour and establlshee the d,ia-
tlnctlon betneen LogicaL aad llloglca1 behevlour. fir ttB
tura, tbe eoclologlcel thoortrr arlslag from the paretlaa Ee-
ta-theory thus gclds up to an eppereatly syatenetle rhole
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sr s resElt of tro Droccs6ca: arr rna:lyrlE of llloglcal ao-
tlons rtth the atil of the concepts of resr-aluce anil tlerlra-
tlont, aail the recongtructlon of e general equtllbrlun thanLs
to tbe putuel depenilence of fon:r rerLeblee (realduca, de-
rlratlous, gocia,l hcterogeneity, anct lntercst).

Xhat the aua"lyale of lJ.loglcal acttoao leada to rhea
applleil to pol,ltlca, B.Aro! goEe on to aek entl replloa that;
ln e-anlnlng thle problrn, Paroto cleparte fron the dletlna-
tton betreea form and gubgtanoe, fron the oasence of pbotro-
BeEr. It 1g ln thls Ilgbt that tbe ItaLlsn eocloloElet hra
crplalaeil the tsfullarltyn 5"tr*""n po].1tlca1 anil rellgloue
fattl. C8rtT1!g on hia argBLetrts 1a the ttPareto velati,
lroB to€E on to aay that the afflnlty bctreen neclleeral
rltch trlale anil polltical trlalg of the tlnes of f,cCart\y-
fun, for erupler bas becu h!,t upon spobtaneously by the
publio. lbtg afflnltyr ln hls oplnioa, llca lot 1n the ar-
guletlts useal l! both oaeos bat ta the reubetancor, tbe seE-
tlneat that a naloflcent porer ls enbo0lEd 1n such aDd such
sa laillvltlual , tbe ten<Iency to seek 1n a conftreeil reallty
or la aa abetmct eatlty (tnperlalio lnetead of tbe DevU)
tbe origia of the tllg rblch affLlct a eoclety. IB otber
rortlB, the ittstlnstloa betrecn tho rellgious and the poltt-
loal lileologlcs la, accorillng to Pareto, a dlettnctlon in
fora; the afflnlty betxeen then 1e one of esBeaces.

Pareto, the author goea otr to eay, hae brought foruard
on€ of the fun<laoentaL pb.lloeophlco-oethottologtcal poatu-
latcg 1n prescat-day socloLog3r, aauely, the lnrllvldlualts
nint€rlollEattoln of the syaten of veluee of loperatlves
characterlstlc of a soclety or a rell.glon, the denlel of
aa3r d,ietlnctloa of prlnclple betreen tbe lnterlorleed con-
vlctJ.onE of one or tbe other, betreea rellgloae aBaI Eolal
convlctioag. Ia thls Benae, .0,ron thinker f,eber and Durkhelo
tera cloge to Pareto, but they erpressed. thelr vlece uone
fle:ibly, rhereas Pareto ree at palas to Ehock b1e ratlonal-
let reader, aad, rhlJ-e enphaelelng that the 1lloglcel ta
the aloglcall coaetaatly polnted out the vlolatlons of
loglc co@ltted by all ,bgLloverBt.
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It te apptrcnt thet percto belonged to the seao tcEcn_tlon aB Durkheln arill Xeb€r, the anthor ooEtUu,6E. If o[o lo
to consl.der as the fqailancatal poetulatc of 611 eoclologr
atr achowJ.edgnent of the soclollaatlon of ncn by thclr
beckground, the exieteacc Ln cech of tbo[ of preJuclloea,
or be11cfs, or afffumatione of raluee rhlch cenent eocicty
by givlng lt the ntatnun of coberencc rlthout .rhlch rro ro-
clal syaten could exlgtl theu paroto le a eoclologlat no
lcee thea Durkhela or feber. Eolever, paretors otoclolotlIlr
hec r dtff,erc[t r:Lng froE that of Durkhet or trob.t. !b.
crltlque of rellglon chanactcrigtlc of thc !n11ght.r.Et.
opong up tha roail to reaoo!. Tbe pgE611, crLttquc of rclL-
gton opens np the ray to I nsclencon rhlcb conflnr tbc
rtght of re1l.gloa to ltg Bo!-ret1ota1ity.

fhat ngrka parstorB pol1t1caI end goclologlcal thror-
Lse ls that they ley clar- to bolag soLcntlflc alil lot
alnply to beiag a gulile to eotion. Ehey glrc no edric. or
recouead,atloae, anil drsr no AfuthctloE bctrro! gooit rnd
evll. As a coBaequeEco, B.Lrotr thlaka, ths ltall|a coclslo-
gtstrs treatlse lerile ttgelf to verloue latcrpretatlonsr
l:ro! haa emphaslecrl the exlstena€ of foE! iatc4rrctatloaa
of Faretotg Ldeag: the fasciat or DarrLnlrE; the lacb.lavel-
llan or eutholLterla!; tbe llberal laohlaveltlan, aail the
aceptlcal or cynlcal.

let us Leare to B.lrottrg coaaclou,Btcca hts charactcr-
lgtlc of the four typcr of rl.nterpretatlonn of ptretors
ltleae. It ehoulil be noted, holever, thrt they a1I tcetify
to a totelly orronootrs antt aati-acieuttfld rpproach, u 1rr-
eterce of rhlch Ls the egurt&g of the faeclst laterprctr-
tloD rlth th6 DarwlnlaD oDe.[hls ts typica] of the jcteatl4.c
rcrkaeeg aad. epX.rltual poverty of preeent-ilay bour6eola
lil,cologista.

Ihe eboverentioaeil trends in preaeat-itay J.rratloleL-
lrt tbought have beea totally <tlagroved by hlatorlcal cr-
pcrlcncc and the eatlre cours6 of the ilavelopnent of gclctt'-
tlflo kaorled.ge.
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CoBteoDola4/ hletorlcel erperlenoe (eoclel, po1ltlca1t

cthlcal, anit Boral-Dsychologloal) glvea e Eoclal ring to
tbctoeaofratloaallty.fhetlebroughtlntotheforegrouail
lstheilenandforaelear-cutun<leratanrlingoftheeocial
slgnl.flcaace of th6oretical concepts' Iar8lsn-lenlnleE ls
tbe eoDlete ualty of sclelcc and ldeologr, of obJcotlvc

kaorlotlgo and the theorettcal erpreeslon of the neLn trcnfl

of eoclal ileveloPnent.

lc a rorlal-rlcr and e eolentifLc nethotlologyt lartlst-
Lcalatat phtlorophy helpe ue to undergta!'l the lar-gorernedl

1&kbetrecneclentl.fl.caniltechnologlcaldevelogaentand
coacrcte hlatorlea'L contlltlona, tnd the prosgecta of eoc131

trraaforzgtl,naaaitpolltlcald'ecleiongiEth6llfeofgo.
clcty.

Ehc revolutloEarY ohenges of oar tlnee have lavolved

allgphereeofllfe:eoci.cleyetenarthepro'luctJ-veforces'
aclenccrtechtloLogrrgolttlceandaplrltuelllfc'Butlhat
rrc the calrEer of theEe revolutiontrrhlch hare affeotcd the

rbole rorltl and cntlrc aspecte of Danrs l'ife? where do thsir
notlrc forcea eprlng fron? What aoclal cottEequcEces le the

cclentlficantttechaologlcalrerolutlonleatllngto?.l,rerera
to thcas aBd other ElEt coBplor questlons of our higEy arr-

aalc tl"lce sre provldeil by genulae aoclal eclenee, genniac

retional knorLeilgc and by f,erxisE-tenlnlsu, whlch 1g a gan-

uinely aclent if,lc and phlloeophlcal rorl'l-o[tlook'

lbo rolc of eoc1a1 cognltlon 1s luportant today es

ueverbefore.I!.thecondltlonglnrrhlchn(llaenchantnent
r!.tb progreEsn rel8ng 1E wcetern philoeoph3rt anil the gener-

a1 crlelE of the oatnocted bourgeole syetem and the eoologl-

eal orleLe are neklag tbeneeLvcs cver Eors feltt tbe future

of the rorl-d, nankln<l antl clvlllset1on hingcs on the mggsurE

ln rhlcb. eoclal actXvlty lE llaEed rlth the genutne eclen-

tlflo cognltLon of eoclal reallty'

Ehe role of gcnutne, scientlfic eoclal cognltlon hae

bcoo4e enhesoeil to the utnost in the bourgeoie rorlclt rhl'ch

la rsnt by rn economXc, soclal antl epiritual erlele' a
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rorld ln rhlch !3D conea EP lSalaat the trrtlonallty of
capltaltat reallty, Eoclel lneguallty rclgnorrni[ extrcrca
of realth anil luxrr5r uect rlth grlndtng por€rtyr aatlcty
aact deepelrr a sorld la rhlch the trlunph of reaaon la act-
ottce, aBd the fantastlc achteven@te of technolog5r 1lvc
cheek by Jorl rith neclleeval auperstltlons and I,r€JEllc!!'

Befuge ln lrratlonallsn, Pbc[oneEologyr btultlvlgu ratt

aristeatlallen ectually prov€g a ftlgbt fron the rcal antl

vlte1 groblens of eocla'l llfe.
In thle sltuatlon of chaos ln tbe bourgcola tofl'lrs

gocial ll.te, tbe phlloeop\r of f,ar*lsl, rblch procecda fror
the netbo<lologr of dlalectlcal naterlallen, ataaila for sol-
eatlflc eoclel cogaltion, for aa obJcottvc laorlcilgr of the
1aw-govsrneit patterne of eoclal developncnt. Br€l,n8 ltscIf
eE the rlcb erpcrlence of hnnan cognltloE c[al the practlco
of the rorlalrB worklag-c1ese novenentl the pblloeoDhy ot
trarrlu revEala the eoclel 8!i1 clast orloEcc of capltallat
eoclcty, ln rhlch the entlre ltteologtcal goclal aeohlacl1r

Lr out to enDloy tllatlonaLlen, theoloEy and etnl1at treatls
to play dorn the hietorioal itoon bf capltaLlan and ltg ln-
eecagable ilorafall.

ttanrg ratlonallty 1n eoclal cognltlon riaea to a acl
and hlgher Ievel of <levelopueate hla actlvltlcg conecLoualy

proceedlng rithln the fruerork of eoclal ancl hietorlcal
practlce, tbe nalnstreo of the rorlil revolutlonar3r lovc-
mcnt . procecillag fron tbe itlalect tco-net crlellat .unilcratanit-

lng of the ratlonal ar e cepec!'ty to ref,Lect thc euroultll'aE
rorltl obJectlvely enit ln adtequate terma, farrllu-tonlalti
aneilyeee conf,llct eltuatlons 1n the econony, polltlaar ard

eptrltual llfcr a[al aecErtslne thelr ileep-lylng eociel
roots. lhe logic of aoclel ttevelopncnt la the.rorlil today

bas borue out the truth of llarxlsnrs soc1al tbeory.

As aa orp!.sslon aEaI theoretlcal 6enerallsrtlon of the

roeol,utionary practice of the rorking clesa, soclal cognl'-

tloa asccrtalns ln adequate te:na the concrcte soclo-hletor-
lcal procesees aaal phenonene ln eocla.I 1Ife' 0ulilcil by



rotron and by leterl,alLet ilhlocttcg and clase consclotrg-
!rs!, soclal cognltlon reycals tbe aeetl for hletorlcal ad-
vracc alont the roarl of goclal DtrogroBa torarde the trlunph
of the folces of goclallaE aatl cmunlgn. Elboillerl la eo-
chl coaeciouBnes!, thc ratioaal provl,dee the beele for
chrhgos la reallty antl gervee tbe progreselve aeptratlone
of the advancod claoes the rorkLag clcss of toitay, rhlch la
thc creator of all the uaterlal aatt splrltuel valuee in thE
rorld.

lhe rllelectloo-retcriallst conceptlon of ratlonallty
aontalag rithln ltgelf the EubsteDtlatlon of the noet in-
portant crltcrl.a of cclentlfl.c ratlonallty, criterle rhlch
caraot be establLebed through a[ antl-hlstorlcal approach
to scteatrJlo cogaltlon. It lg on the bastE of nateriaLlst
dlalectlcs that cogaltlon can be understooil ln lte contra-
ilLctoq' but progreaelve tlsvelopnent, rhlch contaias wlthla
Lteelf [egatiotr anil the sablatlon of negatlou ae thel.r ee:
serrtLal featureg. Theee problens rngege the atteatlon of a
large nunber of gcholara speclallslng ln the phllosophlcal
aubetaatlatlon of sclence; theee problena are wlilely ille-
cugaeal in the phlloeophical LLterature of a anrnber cif yleet-
6rn coEEtriea. Eoxever, 1n the abgence of a congletent
gcLentlfic nethodologJ they are aot able, desplte careful
antl rigorous alalJsla, to find a ploper solutton to v1tal
problene of Eclentlflc ratioaaLlty.

farxXu hoLils that a cognitlon of gocla1 obJecte-ile-
eplte all theJ.r couplerlty eatl contradlctory nature-l.e
not oaly posalble bpt aeceaearSr to resolve the contrerllctl-
ont engcnclereil by present-<Iay eoclal d.evelopnent. Marxlen
holile that goclel llfe poeaeeses 1te ovn speclflc regularl-
ttca, thc task of cognltlon lytag ln the discoverS of theae
regularltlaa.

[araleu hee proved the only soclel theory to gcleatlf-
lcaIIy reveal socletytB lar-goveraecl patterBs and indlcate
the practlcal road towartle the ratloaal anal levolutloaary
restructurlag of soclal relatlone. fhe nore tbaa tlO yearg
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of thc crlst.Bcc of farrlo bart proroil botb the poulbtl-
tty aail neccaalty of cogllshS goclal pbeaorenr alal rlao
the fect that the cognltlon of eoolal rcallty Ls the h1&-
cat forn of ratlonallty.

Ierxlo unilcrgtaailg co8[1t1oE tllalecttcallyr ae t oor-
plex aad contraillctory groccse of lnterEctlon betreca tbc
eubjcct rail thc obJcct ln thc ooEra€ of a ratloaal Dlrt.F
lag of, the rorldrleadiag up to tbeorettcet kuorledge th&igh
euplrlcal cognltl.oa. lg thq fouailatlon of suoh rettond ald
cognXtlre actleltles; pr8otlce thcn bscorcB lt! t[Prolt
stegc thrnLs to ltg nerglqg rlth thcorctloal knorlrdgc.

Soclal cognttlol ls aa energencG friolt thc aarror'datl-
eil, abstract aad netepbLglcal letnrc of tbe undcretenillag
of cognttlrc actltitlo! aa strbJoct-obJect rclatlong; tt
EGaa! a rogolutc reJectlon of lndltldEaltrn antl subj.Gtlr-
1!8. 8oc1a1 Eclontlflc oognttion oPsar ED broeil rlctu of
Eoclal creatlrlty aEtt Boq1a1 activltgr for tbe lrr<llrlttuel .
rho obtelng la 1t the ttecesaary gufulence for soclally trena-
fomlag actlvltleo and sptrltual ae1f,-gcrfcctloa.

Soalal cognitloa la a noat llportslrt conDolent of Drot-
ent-rlay kaorledgc. It 1g illrectcd tortrile ea uailcretanillng
of the rort conplcx gbenouenon of oognltlon-roclal ghenorc-
!a strd Dnocarsra la rhlcb clarE soclety, the ladlultlurlr eo-
clel grogress alal rogrese erc tho obJecta of reaclrc!,.

Soc131 oognltloa pertataa to the noet oonplo: klnilr of
cognltlon, revralfurg aa lt iloca, rLth apeclal foroe, the
treoentlous rarlcty of pbenoncna anal troBale ln prercnt-ilry
eoclal Ilfc. It le hcre thet E eoleatlflc prevleloa of tbc
future ie eeacntlat. Bhe trsrxlat theory of the scleatiflc
cognltlon of eocirl Drocoso.s le lrrefutable groof of thc
gonuine Dorer of ratloaallty, the porer of naterlallsttc
lnd dlalectl.cal :ratlonaIlem.

IE coEtrast rlth the advcnturlst and nctap\yalcrl
trth.ory of crltlaal retionallmn, tralrl,a@ brJ,age BcioBtltlo
retloaallen tnto the foregrouail. lhe.terk of the rcl€ltlflo



ooglltlell of Booial pheaoneaa hra nlvcr beea go aoute rr lt
le toCey. Ilevee befors her the firturc of the rorltlr'clrXll-
satXon and naaklnil ilepeailcil ao greatlgr oB a corcct uarlcr-
etraillng of preecat-ilay soeie.l proc6sser.

TIX

. Iarrlct pblloaophy approeabcs the groblen of cognltlon
a[al knouletlg€ as a rhole, socla.l cognltloa lacIue!,re, from
poaltlona thet erE rad,lcally differcnt frou the lrretlonal
ghlloeogbical conccpttqae. llhe dlstlnotloa Ilea, flrEt and
foronoet, la the bael,s crltetlo! of tbe correctness and
sclentlllc naturc"of th6 cognitloa of the obJective worlil
coaotstla6 not lu fornal qrlterLa of tbe gutbentlalty or
uaautheatl.city of }rrorledgo, but ln praotice, both ln tbe

.area of.the aclences of neturo and 1D the scieaces of
sociaL llfe.

oa thc contrary, thc cgacnce of all klarh aad forueof lr*tl'oaa,lgn 1s a denrrr of a sclcntlflc aait ratronar
uallerstsnallag of the obJeotlve rorlil, the lir_gbvcrncd ptt_.
tr.rna of the dcvelopncat 6f r.tufe rnd eoclctlro

lbc vl0torlocc rd,rucc of caprtallet clvr.lleatloa ac-rlrofoil the haruoey botrcc! naa earl hlE eavX.ronaent, and
cbrnged the trealtloaal raluc orleltetlona. rn bourgeolg
tr'Jaktagr itcohrolotlcal lntcrlectn ha. proved inocpabre ofcolrlag thc radrcrl problene of hnnaa bletorj. Ilndcr thegutae of a atnrggle agdaat the rtechnologloal htollectr,
I'*atl'ona1let trendg ia thc rorld of today have cone tothc foro aud basc lruchcd en atteck on rcasotr a,nrt hunenrrtlonallty ln general. In thia el.tuation, .a svcr g:reater
rolc beloaga to eoc1a1 cognltlon, rhlch is the erbodlueat
of dtaLoctlcal Eateliellat ratloaality, the bllhesG ratlo_nallty, vhlcb pronotes eoclal protresn.

It te not rca8on, or ntcchnologlcal lntellectr, or
itcohaologloal rttlonslltyn tbat hss becn conpronleed La
pr'escnt-itay eoclety but a socleL eyaten that reetrlote ra-tlonallty, ltc hietorl.cally outnoded capltel.iet fom. Such
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retlonallty ls a vallety of tbat tntellect of, rhlcb Bcgd.
wrote that, rhtlc engaglqg ln ntrlvlal tibiagstr, lt lna6laca
that nli 1e ln tbe aphere of the lntereete of phllosophl-
ca1 scleace*.l5

To caat off the coltl-blootled ratioaallty of ntechuolo-
glcal" 1nteJ.Lect", reason rust go througb the expe:rleace of
eoclal cog"trltlon aart conprehentl the J.oglc of eoclal develop-
Beat. HistoriceL derelopmeat has calletl for a concrEtlea-
tion of the naJor ftrlctlo[ of hunaa cognitloE' that le to
say, eoclal cognltioa. theleln IIce the geualne purpoae of
bunan ratloaallty: to eerve antl pronote eoclal Prggresa.
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leodor OIZERtrtrAN, Comeepondlng ![enber,
USSR Acadeny of Scl.eacea

lhe prtna4r prerequialte for a phJ.loeophlca"l uatter-
etandlag of lnte1Ilgence ls not to abEolutlge or unlversa-
1lge 1t. Coatrary to ratlouallet lcleallm, lnte111gence Le
Eot the eag€ace of thtngo. EvoD the eaoence of nan ccnnot
be reducecl to lnte1llgence, though, of cours€, it hae e
tllrect bearlag on 1t. llke conseiourEe66, lnteIllgencc le
a soclal proiluct, a soclal quaIlty, a epeclee oharaotsr-
i.etic of nan.

Iatelllgence presupposee the exlstence not only of the
humaa nlncl, but also of human, eoclal re]atlone. Ite EhoulA,
therefore, dletlnguiah betreen lntel.Ilgence ancl the nental
activlty of the htgher enloelg uho, the zoopsychologlste
te1I ue, hevo tholr own, prlnltlve thought procoes whlch,
however, playa aa lnaJ.gniftcant part in their purpoelve be-
havlour. one qannot accept Montalgnera yler tbat rthe be-
havlour of the tuaa fteh teetlflee to their acqualatance
wlth the three depertmente of uathenatlce." As to astronoqy,
lt can be eald thet they teach lt to hunsne: they etop at
the wlnter soletlce and walt for the next equlnor. lhLg lerl
Arlstotle to concede theLr knowLe<lge of aetrono4y. AE for
geometry and erlthroetlc, thelr ehoal.e alreys fora a cube.rl

Dansin dernonetrated that purpoelvenesa uas e charecter-
letlc physiologlcal functLon of ani.Dale, enabling then to
adapt to clrc'nstaacee, Iearn, etc. trfe]rx aail F:rge1e con-
gldered thts an outataacllng contributlon to Eclonce. Ia our
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day, whea blonlcs, blocherlstry' cybernetlcEr ecology tnA
other sciences heve broadesed antl deepenetl our uaderatalil-
ing of the apoataneouo purposlveEeee characterl,etic of all
Ilving belngs, lt ls beconing erea Eore obvlong that thla
feature of anLnel"e a,EA plants cannot be conslalerod 1nte1-
ligent neBtaL activlty. Uoro, tbo Epo[tan€ous purpoelve p\r-
sJ.ologlcal processes occurrlDg ln th6 hruan organlBn aro
not only lartepentleat of DaEfs congcloue antl nsatal sct1vlty,
but ere oftea lnconprehenelble or evoa unknorn to blu.

Intelllgence le e epeclflcally hunan tratt. !o rogard
other natural phenonena (both ln lnanluate traturc antl ln
auLrnalc) as lrrational lg a stnpltatlc approech. Bor only
a belng enilored wj.th lnteLltgence ca! bo elther ratlonal or
Lrratlonal . llhie paradox waa noteal by Hobbes rho uote:
nstones anil lnanlnate tblnga oBmot err only beceuae tbey
<lo not poeeoss the ablllty to rcasoa and inaglne.n

Intelllgeaco ls cognltlvc thougbt. Orr uore generally,
coherent, conslsteat and proof-baged thought fouafled o!. 6r-
perience, practlce aa<I aoquired knorletlge. Intelllgence dtf-
ferentlates and generallEes eease-perceptLons and, rlth the
help of loglcal deductlon, D.saee from lgnorance to know-
ledge, fron one leveI of knowleclge to anotherr hlgher one.
It appreheatle, controls and appralees actions and thElr.re-
eults, overcones delustone, rbloh are Laevitable lf only
becatrse knowleclge aevsr rleos above lta clevelopment 1eve1.

&6e1,s polntecl out that intelllgenoe exlatE "only as the
ladlvldual- tbought of nany n1l11arcle of paet, present aail
firturc D6ntr.2 But aa dlEttaot fron external, lnlnltable,
chance tllfferences betw66n oae lndlvtilual end another, Ln-
telllgence ls a klnd of noataL actlvlty of ladLvlduals that
le lategrateil la the procees of thelr laterectlon, i.s eE-
rlched., dereloped, recortls the cognltlve reeultg echleved,
le obJectlvlsed ln thLnga and lngtitutlons created by eo-
clety, thue provii[lng a coenon patrlnony of naaklnd that
flnda expresslon Eot only ln productlon, gcience aacl art,
but also la the nultlforn pheaome&a of social 1lfe. Thls
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guelltatlve cherecterlstic of bunan lntelllgeace aE Bot oaly
an lnillvtdual, but also soclal phenomenon, one that ralses
above the level of cognitlon aail obJeotlvleetloul rag dle-.
coverecl, aEd aIEo uyetlfled, by claeaicel Getran 1dee11o.3

The de-nystlflcatl.on of speculat lve-iileel ist ont ology
of tntclllgeace apil the poslttve solutlo! of the problen

Dros€ntod by illalectlcal lilea.llen ls an outetatrdtlrg blstor-
1c servlce rsBdcroal by the fountlera of ![eralen rho ilenoa-

Etreteil that nit le tn the Deasure that nan hes lEaraeal to
chgagc aaturs that hle lntelllgence hae lncreased'.4

IatellXgenoo aBal leagon Bre ayno$rns. Attenpts to dlr'
lde thc tro, or to dran a illetlactlo[ betneea reason and

retionallty, lead, rittfngly or unwlttlngly, to acceptance
of a klnit of nuBconsglougn late1llgencer a nvital forcent
etc.1 where BcloltifLc lnvegtl8atlon reveale only obJectlve
regularltleE lntlepenatetrt of latelllgence. Ratiopallat ldael-
lm 1g ltleallm preclaely because lt geeke to pnove thet
lntelllgence, tbe ratlotralr erlgts outglclo and Ladepenilent

of rattonaL hu.naa actlvity and lte obJectivlsetion. Thle
coaceptlon la no noro than aubtle; lnnaaeat teleol'ogy- A

genulae gclentlflc unalerote,Eillng of purpogireness la llving
nature 1a lnpoaalble rlthout ilrawing E fundaoental illstlnc-
tloa bstrecn retionallty and spontaneoue purposXvenees'

though La conuon ueage botb aro often regarded as synotryn-

ous. Eow€verr erGA 1r g!9g hunan actlvityr the two sre
not alnaya ldEatlcal. Fallure to draw e dietlnctloE botuoen

then tg typtcal of ratlonaLlgt 1deaL1sn, conslstent a<lher-

eace to rhlch leaila to the leibnlz conceptlon of pre-eetab-
Lleheit harrony.. Arral accordlag to thle coaception the Laws

of neturc are purposlve, retional antlrfurtheruoro, uoral.
Iadeeil, lf re eccept thle teleologica-1- vlerr [e can only
adnlre the orilenly lara of Eature-at any rate on our plaa-
et-antl the rey they aseure Banrs exlstence, eve[ trs€rven

hln-provide retor when he le tblrety' footl shen he le bun-
gtly. IgoLfrs neteph5relcs clearly ilemoaetrated the bollor
nprofunilityn of coacltrsloaa drarn f,ron thle phlloaophlcaL



dootrXne. Elgols characterLeeal lt aa the conceptloa of
rrpur.pooLec order ln netursn rhlch 1oglca1l.y lceils to the coA-
clueLoa that ncate were createil to eet nlce, nlce to be

eaton by cats ard the rhole of neture to teatily to the slg-
tlon of the creatlonr.5

Ilogel and bla lnne<liate gredleceeaore (fron traat to
Jchelllag) rero erero of the fallacy of thls vu16ar te1eo1-
ogy. Io lt Hegel opgosecl lnuanent tcleologir, tbe doctrlnc
of the ratloaaLlty of the lers of lreturc, of ilevclopnent es

thc reveletlon of the ratlonel ud rer,llggtlon of the n-
tlonal eine lnherent la evcry ileveloplng thlng. Ia tbls
uay ratloaallat l<lealten coulal Eot cxplaln the pheaonenoa

of purpo.lveaegs ia livtng nature preclsoly becauae 1t equat-
eil purpoalvenesg rith retloaallty. It re6ertlea the natursl
contlltloas of hunaa erlgteacc a! ratloEal lnemuch ae thcy
provltierl for purposlve hunrn aotlvlty. And. though ltlealiau,
unllke uechenietLc netorlelfun, comcctly polnteil to tbc
exlstence of aa lnasr put?osc ln llrlag naturc, tt uyatl-
fled thie pheaonenon, thereby blocklng the roatl to Xtg gcl-
eattfl.c underetanillns. ABd yct r real lavestlgatloa of, pur-
poalveneea rtthla tbe f,nucrorl of b1o1og5r u111 denoastretcl
the qualltatlve illffcrcacc bctrcea the purpoalveneeg lu-
t:rinslc 1n the hurnan orgrnlrn anil Lnilependent of naate con-
sctougnegs enil rL1l, on the one haacl, aad Eanrs oonaclous,
purpoelve, end purposlve-foraulatllg act1v1ty, on the other,
rb.lcb preaupposes the preeencc of B eubJect of ratloaal ac-
tlvtty. Intelllgcncc rlthout thc thlakLng eubJect, ebetract
lntelllgence is Bn 1ilee.Ilatlc nyth, ilesplta the fast that
re ano here tleellng rith r ree1, hlghly iaportant pheaonea-
on of aaturc that speciflcally cbtractorleee the rery osaence
of, llvlng nature.

And so, ratlona.l actlulty ls not.only purpoolve, but
ebove all purDos€--fortuletln8. It preaupposce the e:l.st-
6nce of a subJ6ct, conaciouEaeas, thougbt, pogBltlon, Eean-
lngfirl cholce of a5ar-and of thought-out actions to echleve
it. Hencg, lot only actiong consonent rlth these condltioaa,

-ro- -11 -

but rleo tbclr rssulta, thelr obJcctlvlaltlonr arc rctlonal
rlthln <teflalte bountls (e queetloa to rhlch rc ghall roturn).
lnit yet pur?ose-forru1atln8, Pur?oglre actl'rlty, trkca ln
tbc a,bgtraot, le not elrqle ratLonal . Itg etua antl tho
Ecrna of theLr achleveuert are J-uportrnt srlterila of ratlon-
allty, Obe actloae of crinlnela, no netter hor rcll tbougbt
out anit hol succegafirlly aoconDlXahedr are lrretlonell be-
cause they clash rltb the purpoelvc eotlrlty of,tnillrldua1r
anit of, soclety, rrot to Eo[tlon the fact that they ore la-
aonpetlble lltb th€ lonS-r.age lBtsrc.tt of the crlnlnel
hlngelf. Anit thla rppllca not only to the behavlour of la-
tllvltlualg. Eitlcrre carcfirlly prepared predatory rar agalnat
the pooples of the IrSSR arril other couatrLee rae fron the
very etart crlmlnal arA lrratloaal. ConEequortly, the retl-
oaallty of an5r act Eust be Juilgcil by lta coacrete atld Bot

nerely ge[otal feeturca.

lhc retlona.l asBuues naay dlfferent folns. It le not
only cognltlre thou8htr Eclence and art, but also socLal or-
gaaiaatlon and eocial prectice, eYeryilay experlence aatl

hunaa bebeviour, to tbs extent thEt lt neets aleflnltc Etan-
tlards. Ihe iletermlniag baele antl forz of ratlotral humea ac-
ttrtty le natcrla.l productlon, tbe neln featuree of rhlcht
Eutrtis putandlsr epDlI alEo to other branchea of hunan ac-
t lvity.

In the process of Labour, Uerx statee, n?n nree.llaee

a gurpooc of hls'twn that glves the 1ar to hle notluE operen-

41r a:rd to whlch he nust,suboratlDate hl.e wllrtEffit
naIly uotlvated rtpurposl.ve willfl.As a sonsclous ard ratlons,I
actlvltyrlabotE has 1ts own lnner plaurwhicb regulatosrme-
dlatee atrd coutroLs the netabollen between uaa and D,a.ture,

createe nental, EodeL6 of lnteDded actloDa and thelr results.
If, we add to thls that by lts ver:f nature labour ts soclaLly
Deceesery activlty, then tt ebould be pertreotly obvXous tbat
1t caa be regartled as tbe pa3adlgn of everytblng ratioaal.

Of coursE, not a1I forae and etagee of retlo[a1 actlv-
lty contala all the Ebove-sentioned featurea. For buman ac-



tlrlty een be hlebly rgtxonal evca rbca tt iloea aot, for
a nunber of obJecttrg reBgo[B, achlere lte act DErDoao. Iatt
oft€n uBalortakeg ratloaal actloae the alu of rhlcb ls nanl-
feetly Lnachlevable.

A6 all cognltive antl prectlcrl eotlvltyr tbc ratloaal
ls blgtorically deterulaetl, t.a relatlve aafl contreilJ.ctory.
Fomc of rationaltty that have ceaeed to corrcrpoail to the
ncr hlEtorlcal conilltlons aro ovcloono by coatlnulng devel-
opoent. llhue, there aJpo lot oaly rrtloadl but rlao pon-ra-

t1onal phenonela. lnil re gboukl not rbsolutkc thcae oppo-
altea, for they are Jurt as relatlrc as the oppoaltee of
tnrth and deluslon, lcnorlcilgc arrd lgnoreaco. Ihle doea aot,
horerer, obllterate thc qualltrtlve illfferencc botx€en then.
Our forefatbere burncal ilora forcetr to gror croDs. l[orada{re
retLonal agrlculture laolutlcc arfeguer<Ilng aatl extendlag for
eet leBaIE.

Soclal productlon, 1.c.1tha rrtlonal organlaatlon of
conecious and Durpoelre hunra actlrtty, hae Led to plogrea-
glvc <Ieterloratlon of thc natura.l condltlona of EaDre erLet-
Ence. llhls negatloa of the ratlonal by hlE osn epontaaeoue
resultg Xa not, of courgc, fortultoue but 1ar-govcrned. But
evea thLe negatlon le ltrelf aubJect to negatioa" In other
rori!.e, tlLaturbEncc of the ccologlcal baLance Is not atr ab-
solute 1er of ratlonal aottrlty. RGgeBorBtlolt of tbo hutoaE

habltat (and even lts lnprovenent) le a fu1ly fcaelble eo-
clal tagk, but oaly rltbla a doflnlte hletorlcal porapectlvo
that preeupDoses-co[trartrr to aU the theorlsts of lattep
ilay rt ecbalcal pcoalnlgnn-coat lnuod conpreheaglve dlerelop-
nont of the groductlvo forocs wlthln the franerork of ap-
proprlate proaluctlon relatloas bEsedl oa publlc property of
the neaas of productlo!. llhls le aot e subJectlve, but a
gcloatiflcally grouailctl ooncluclon. It le borac out by ra-
tlonally orgenlacd technologlcal proceaaeB, rblch lncLuilc
reoycllng or conpletely dleneutrallelag waate naterlale. On
princlple, thcre Ers no uaknorable, unforaesable or unrenov-
able ae8atlvs cong6quenccB of technologlcal progreee. ISgnc-
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thclcar, aonstant cf,tortg to overcbne the aoa-ratlold hrro
aercr yLclileil abeoLute regults.

Productlon ratlonalleatloa, ln a broad soa6c, trrytlca
not only adrances la technologr, but algo retional abclaI
organieatLon of the proiluotlve forccg. It l,e fron thlg ataad-
polnt that oae ahoultl regard tho eucceaglon of goclo-econol-
tc fottatlone, theae epoobal leadnarkc of Ba[klnatrs DrogrclF.
lhc traagltioa fron oapltaltsu to Eoclalim eatatls the n-
ttonellgetlon of, tool.,l productloa on a rorId, Bcolc, rc thc,
forcruancr andl rccelerator of the vaat future chrngea la
EcleEce, technolog5r end social relatlona.

"Inil eo, ilarxlet phlloeophy regarils ratlola1lty Eot aa
ri gtatlc condltion of huraan actLvlty anil eocLal organl,satloa,
.rut rether ae soclal 1lrcgtees anal alerelopEe4t. l,Eal .h oB-
leatlal elenent of thlg ls the d.ialectical aegatlon of eve.
ry hletorlaally-deternlncil.forn of nationaltty by ltg orn
further tlevelopncat. Eagela rrltea: rla thc place of noel,-
buad reellty coues B Eor, vlable reallty-peeocfuLly tf, the
olil hes enough lateLllgence to go to 1ta ileetb rlthOut e
itruggle; forctbly 1t lt reelsts thls neceaal.ty.rT tll"
d,lalectls of rstlolalIty la unaccepta,ble to colrEcrtstlya!,
aho cIJ.aE to the paat, oppoae the preeent anil fcsr the fu-
'.:ure. And thle applles rrot oEly to lattivld.ual thlnkera,
r:hllosophera and gociologleta, but also to soolal clasEe.
atral groupa whoae ettltudle Ls e:qlreeceil (unulttlngry Der-
rape) e 1n thelr theoretlcal coaetruotlona. Otro such retc-
l,lonary netap\rslcal laterpretttlon of the dlelectical con-
lratllctlon of the ratlo4a1 es of all aatural atd gocl..L re-
.:rllty, le phtloeophical lrretlouallen. fte erponents 1n-
;lude, on the oae head, ldleologtate of the tuperlrlict bour-
i;eolsls, and on the other, pctty-bourgeole apolesuca of ro-
nantic entl-capltallan.

Phllosophlcel lrratlonallEn teade to absolutlec tha
qualltatlve cllffereaco betreea ths ratioaal eaat thc non-
rational, regardlag l.t ae an abgolute contreillctloa. Ib,c
hlgtorlcally trenelent character of eeoh form of ratloaa,l-



lty 1a latcrlrreted rE €rldeacc ol ltr prlnorillal noa-rrtlonr
rllty, lta llluaory, abo rrttonel.lty. l!ts! lo!-rrtlonrl fu
elevrtedl to an absolutc anil ls deflaoil er thc lrrrtlond,

lblloaopbloal lrratlonrlLn rcfircoa to defln.r lct
a.loae syeteuatlcelly dceorlbe, the lrratlonal, rblob borcr-
6r, lt rcgerils aE th€ orlglarll subEtanttvo rceln of .tarT-
thtg eriotlng. fo eyatmrtlo raal,yrla tail ooaotgturl dofln-
ltloar tbc lrrrtlonrllrtg grtrr nrttpborr' rubJrotlrtrt
lntcr1lrctrt lone rnal feat rrtlo oonJ rotumr. tor gohoD.lblr.t
tbc lrratlonrl la r bllnd' rll-drrtnrotlrr oonlo 1111; for
Eletzchc lt 1r ntbc rlll for porrrnl tor Bcr6roa, tba ttvl-
ta1 thrugtnr the illrlatogrrtlon ol trloh tt thc louroc of
both of nrtter rnd of hunrn latrlllgcnoc. Eclilcgger, ln hta
rfurdano[ta1 ontolog5rrt, Elaa lrretlonrlto to c-plrln bc-
1rg, rhlcb 1a turn tr obrrrotcrlrr<l ncgatlrelyr ra aoncthlng
uDdeflnable, uttktorabl. rrtd la no rey relatetl to thc
nerletingnr the aubJcot of rolontlfic lnveatlgatlon.

Ibe lrratloarlr ltr tbrortrtr cIaln, le the allroat p6r-
coptlon of reallty. Indlvldurl taotar lae$uuch ee they cen-
aot bE deilucoil fron g,cncrrl grcnlaea, ere llkerlee lrrrtlon-
r1. lhc aerraoEs, enotlonrl lttc 1s llkewlee lrratlonel, for
lt 1g entlre\r lnilcacadtat of tbe n1ad. Co@oB to all 1r-
ratlonellst tbeorlcr fu thr oatologlcal concepti.on of pre-
norillal chaoc, to rblob 1r uorlbcd abeolute porer. lhe larg
dlaoorerell anil gtu<llclt by rclcace, th€ foi[s of orclerllneag
ln neture, eetlonrl rooLrl ltnroturea, lntelltgeat, aotably
cognltlvc, acttvlty-tbry rrc r11 dlaperaged as an [lusory
folr of bc1ag, as spDtrmroc rrtlflclelly createil by the
hunan latelleot rhLch, r. rrc toId, aloss not veature tllrect-
ly to approach reallty rnd fcur lte own lrratloael baelE.
ft necd hardly be provcdl tbet thtc concept of all-enbraclag
cheoE hag no aupportt!8 otldcrac ln gclence. Eho trrratlon-
allstg arc, of oourd€, fir1ly arrrc of thet but, thea, they
raJect cclencc aa thc f,ouailatloa of a rorlil-outLoolc, ecced-
lng to lt only Dleg[atl,c vduc rhlch, lt le clalued, doea
not accordl ulth authentlc knorlcilgc.
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trerrce, irrstlouallat crltlct.o of ratloaaltstls ebsolu]
tieatlon and, ualrergalleetlon of lntclllgcncq beconea I
aore refLned,, conpared rlth ratlonallst 1alea11m, eubctan-
tlatlon of e ner varlety of LileelLrt phlloaopl^;r, <te:plte itl
frequent clalug of havlag broken rith ltleallen. fhls het
heen aoted by F.UUUer, a Srlae crltlc of !.rratLonrllsn. Ee
polats to the charaoterlatle lrratlonaligt clall to roppolc
to the aplrlt the reallty of hunaa 11fcr.8 Thla tenilenoy
le coneplcuouely prcaent la Sol,opcaXrncr anit ttlctzcbt, botb
of rhou clrl^B.to hevc refuteil aail regudletcit titeello,
rblch, holerer, ill.tl not prererit tbsri fron citeb6rett[! Itt
lrrational varLant.

Irratlonallo proclabr totel reJectlon of teleologgr,
ilenoaetratlng tbat, 1a effcct, Xt te at the hcart of tileal-
1@, Eorercr lts real pulToEc la to ilcnlgratc rclcatlflc ua-
deratanillng of the lsre that gorlra natural aad soctl pro-
cess6e. Flrthsrnorc, the lrratlonrliett, for t1l thc{r hor-
tiLlty to ratlonallen, !a11 Drey to ono of lts illugioEs-
they equate the 1ar-goveraeil rltb thc retioarl.

It lE not the purpoec of thla artlclc to glrc a ile-
talled aaalysla of lrratlonaltan. I tonchslt on tb,it phtlor-
ophlcal tread lnamuoh as lt d,lrectly or ladlrectl.y aogatot 

.thc rcallty of the ratlonalr .trd nctap\rstoal_\r tntcrprctr
the d1a1ectlaa.1 Eatur. of ratl.onaX.ity. that le, ltr rcletlvp
oppoeltcaeos to tbe aor-ratloaal, IB thls eoatertrlt ig oaly
BBturd to ralac r queatlon tbat hg! a itlroct bearlng ol
tbe <11a1 ect Loal -aat erlallst lc uailcrat aailLng of rrt ioarl lty :
Doqs thc tlrnitloaa.l erlst? Irratlotallrt phlloaophy, the
argumenta of lts auDporters notrtthetaaillngn ia Juat ar 1n-
acleguate la prorLng tbe iratlonallty of the aplrltual ar
relLglon ls la provl.ng the exlgteacc of the diylls. Imr-
tlonallet phlloaophy, rlespitc tts crltlquc of log!.c, enil
lts dtfferencoa rlth lt, oflcn resortg to flnc-rpua rcaaoa,-
lng, uslng loglcel arguuenta to provc the erletencs of thc
aloglcal !

Thelr illequlEttloas"about thc nlntrlrsio chaog, of at-
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ture end the allegedry f,ortlltoul obrrrclu 0, llt 1N!'
are rro nore thaa rhetorio. tro! tba lr,ll cl lllum tla aot
sonethlrrg euperfloid opcrrtln3 oa tlo rutfror of gboaoocna,

but eaeentlal, neceaaary, unlvcul1 lm t[rl rrl tbr ooulsb

of netural processsa. Irntloadlrt mtrrolcol to rgontra-
cous cataclyaBo over rblob nla blr ao ooeirol 60 !ot, ot
coursc, couoborate the gltl-soltntlflc ooaorgllcl of ra
onalDotent chaoe. One aust bltc !o taaaa of burour to br-
lLcro 1a the luatlonaltty ol rerthgurlolr trDLooa.r .to.

Tha lrlatlonallgt 1s f,onil of dlrourrlar tbr lrrltloaal'
lty of fecllnga, enotlont, blbrlour lotlvrtlolar ato. l,ual

hlg 1lac of reaaonlng la aXreyl tba aa!.: lhltr f3 nplovcoo

tbat everythtng outgldc tntclll6rnor 1r lrmtloarl rall thcl
denles that lnte1Ilgeaoe 1r latrllt3aaol. 0t ooula., lcn-
aoua lupulrca, paaalou, cto., rn oftra lrrrtlonrlI tboug!
they are part of rrtlond bcla3r ra0 tc e outeln oxtrat
lcadl theugElvca to bunra, aot to [tntloa roohlr ooatrol.
Eor€v6r, no netter hot lmtloatlr orra ltalolollr tbry nry
bc, buran sctionE eart lrgulrr!, l.to lafrtultloar rffcota-
tlon, actiotrreto.rlrc .lrryt 0otortlard by llrttaltr notlvca,
cl.rcunatancee, coadltloar of lltr; ln rbortr by lua tbe
rtuily of rbtch ta the rubJcot of pryoholo&f .ad othcr ecl-
enccs desllng rlth nrn.

lhe gun-totrl of .rgunlntl orgorla6 thc laIIecy of the
lrratlonal latcrprctatlon of neturd rnd .oclal realltlea'
auggeat -or !o lt roulrl atcr lt ftrrt l*aaoc-that there
lc no Euoh thlag .! thr lrmtloaelltyr ln the eenee fu whlch
lt Lg untteratooil by ltr thcorirt!. But 1t roultt be overgLn-
plXftcatlon to bcllovc tbrt ltr dlalcctical-nateriaLlst
critlclen can be rcttucod to ncgatlon of the luatlonallet
aoaceptlon of rcrIlty. f,r:r:lrt phlloeophy etu<llee the ln-
hercnt nirlatloBaltr latratloaellty of soae erlatlag pheoo-

EcB3. ![Brr, ea rc ahdl gco further on, does thls ln hle

993!!3!, rnil ruaalag rhord eoncrhat, we can eay that the ir-
retlonal Aoes not crlrt ar a ullvorsa1ity, as en sseeacet

tl a rogularlty of naturrl snd eoclel ploceseea. But uatlel
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certaln contlttlone lt doea eoer8e as a fols o.f tbelr"lalrl-
featatlon, notably aE an aDPsaratrce.

Appcerlnc€ ie often uailerEtooil superf!'ctaIly, eubJeot'

ively, ae aonethl'ag that do6s ttot really crlat, though lt
appeerB ts. Ihlg reductlon of apDearaEcc to 1l1uglonr or
ln other rorde, lgaorlng 1te obJectlre beelsl lte retl con-

tcnt, mls countcr to thc 'nEtcrtal facts. lntl yet llIugloa
le gggggglg! by appearanoe. Ugualtrlr lt ftnde expreselou ln
the fact tbat eppearancc tg nlstalcn for elgeace, for tlevcl-
opnent lawa. Appeareace ghoulil, thcrcfore, be conaldcrccl

aot as aonctbtag that ls oal'y g!$r but dose not rea.Ily
erlst, but as soEethitrS lntrlaelc to obJectivc reallty
though lnetlequatcly exprcealng the eubatantlvo procceaca tc
rhlch lt oreg 1tg orlgln. !o bolievE that csecnce ls cr-
preeseit dlrectly, ta all lts rnakedD€8en, 3o to eayr 1g to
fall pney to Dalve and aatl.-aclentlflo 1lhlstons. For lf,
easeDce ancl 1te aa.nLfegtatLon colncldealr tboro rould be uo

need f,or scleloo.

Of, courae, aot every appearance ls lmatlonal. Irra-
tioaal Eppealrerce la a apeolfto fom of tbc nanlfestatlon ot
the contratllctLons betreen phenomenon gnil egeeace, contra-
ctlcttong rhlcb, wlthia E certeln frauerork, beccnc sbaolutc
opposltee, absolute lnoonpatlbles. Appeerance erlata everlr-
rherc aad coaeeguently la a fo::n of ualveraality whlcht
hguercr, differg froq tlevelopucnt lawe ln the sane ray a!
the acclitental dLf,fere fron lhe Eeccsgary.

ApDoarBnce' for lnstance, f,lncle expreasloa la the
<tonlnanee-of the accltlent*, rh1ch, houever, la e [aBlfeg-
tation of thc ncccssary. Ihe obrloug, e speclflo nentel
pbbnonenoB, ig often Llkewlse eppcaJtancs-onc eoulal call lt
tho nappoatance of ePDeerBlrcen.

Iclentlflcatlon of appeeraace antl lte lnveatlgatJ'on ae

en enpreeelon of esseace aro toportant, a cloaet etuif 1111

reveal that eppearance le obJectlrc ancl eseeatlal aad thEt
1t le a speciflc featulo of essence. Lenln rrote: rllbe os-
sence appearg; the eppea:raaco ie essential.'9 xet ue citc
a coavlnclag example of hor appeana[ce exents a powerful



"w
lafluenoe oa ell blologlort Drroo..ra. lla ll a?t1ral, ltt..
Er.rtroao Lnote, of coun., tb.t oo!t!l!, lf atraatffaa lt
la not th. Sulr that rcrolr.. eriotli tba aatllr lfl Cr ttrr
ooatrB4r thc earth rerolrct uouad thr .tip lfltorUf
aa eract orblt. lhc bclloorntrlo lypolbmlt rL rllta! lot
only ln theoqr, but alao la gmotlor, Dlt tha ltraalllc.r
crgorcil rg rush botb by .ot.ao. u0 grrctlot, tLlla ard
bte rcteineil ltr gcatuqur trtbrntloltyr tr bogle thr lry
eftcr guhrLge aail retlrc rftrr ruatrt. fbo blcle3lo.l
rbgrthna that rcgulatc llfe orr our Dlraat rOflaot lbll 19-
Derr.rce, r8apt to lt radrto r orrtrtl dt3r[, tlo 0rtrr-
nlncil by tt.0f courrc, elI tblr lr potriblr ody brorurt
thla epgcaraaoc roflects I iloflattt rt3ulrrltyr lbr roletlv-
1ty of rorcnont rltbln tbc Boler ryltrt. lbt tbrorT ot !.-
latlvlty hag sbora thst p\y.torl hm tgply rqurlly to la-
ertlal ayatcar.

Sterc rppeaiaacc ilcaotcr totel lr3rtloa of .ara[o., of
IarE, tt le lrratlonrl, but tt tbout{ aot br rqurtrd rltb
phlloeopbtcel lmatloaallo. Doa tuolr tDparmnoar elbrlt la-
dlreotly, refleota cosoao.. It 1r rubor0ttrta to rhflalto
obJectl.rc regula,rltler tail ngrr..at. r rprolf,lo forn of
Lnteractlon of phcaoncnr. guD.rtlohllr, tho Otrloctlorl-
naterlallgt recognltlon of thr obJrotlvr rxlttrnoo of 1r-
ratLonal eppoarrnoc nlgbt roll to br r oonocraloa to phlIo-
eophlcal lrretlonallo, though eoturlly lt lnpllcs lte cou-
sLgtsnt aarl subgtrntlrttrt lagrtloa.

Ebc brlILlant ene,lyrla of lmftlonal appeeraaoe ia
capLtaltat goclal rclrtlonr, glvcn by Uan ln hle !gg!!{rtegttfleg to tbe grert cfftotlrracsa of dlalectlcal-neterlal-
lst nethoilology. IarI orplrlar thtt connocllty fettehtsn un-
ilcr cepltalim crcrtcl thc tppceranco thet productlon of,
thth8E and of couuoilltlcr 1g oae rarl the seDe proc6aa. The
product of lEbour la go cloaaly coeLeeced $ith itE comodl-
ty fom thgt the lrttcr rDDoats not eg an blgtorloally de-
termlneil (enat traasltory) Boclel roLBti.oa, but as an 1n-
triaeic f,eaturc of cvcry pro<luct of Lqbour. [hle appeerance
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of liteatlty of proiluot a[d oouodltyr Iarrr ea,yr, 1g lryg-
tloEal. llb€ valuo of e produot-llkerlse rn Llstorlorlly-
iletemlncil eoolel relatlon anA Eot tbe naturel Droltirty of
thlnga thrt harc bccont oonodltlos-apDesr! re tbc nrtural
lctruro of labour aad ltc protluct. Yet ao ohenloal aaalyaia
can reveal la tbe groituct of labolur lte va1ue, for tbe lat-
tlr, ar crc$/ aooltl rlatloa' aloca rrot conttl! r rlnglc
graln of lattrr, Eoutgco& cooaonfutg arc c[rrgDcil by tblr
rDpelratroo, lnermuch as they dEfl,nc oo@oallty alngly aa e
proiluot of l.rbourr ilespttc tbe fact thet cotrDoillty groilua-
{lon acqutros unLvarsrtlty only untlot cq)ltdltD.

ls soon as lt becoues a coonodlty, the produot o( labqs
fu convcrtcd, to uac rarErs expraeElon, lnto r tuDtraoErFouF
thtn6, glaco the brrlo fotn of cooaonlo aontacta 1s thc rc-
lat1oa bctroln thlagg, connoilltlcg. lhls glrrr rclatlono
bctrcen people r fantactlo charactcr. In pr6ca!,ltdlat for-
rattona, Ierr pol.nta out, labour antl lta proiluot rllrt aot
asruro trB fantastlc tolr dlffcrcat frou thelr reelttyr.lO
lnit tbe reallty le tbet trlEa-tb. anount of lrboEt lavcrt-
sd La a protluot-l.e aa hlrtorloally-fornsrt aoo!.el rclrtloa.
But la a roclety ln rbloh the roolel oslcaoc of ls,bour fu
rerlleai! not througb groduotlvc cooDor.tlon of laillrlilrrlr"
but rathsr through ltr natcrlaLlsrtlon and eatrragrnoat,
value appeara aE a aatursl propcrty of the Drduot of la-
bour. X! other worilg, tbc blstorlolty of vrX.uc ilocr not clr
ternally uanlfest lteelf, anit vrluo convcrtr ercrT groiluct
of labour lnto r soolal hlerogl.yph. Eeacr tlie htorect!.on
of proilucers crobanglng the pro<tuota of thelr labour rp-
Dearr ra nnatorlgl relettons botrecl DcrroB! tnit cocla,l rc-
lrti.oac botrccn thLnga'.ll

Sueh ls the lnrtloEal apg.arancr of, crpltcltet rch-
tloae: the erprcoalon of tbclr antagoalatlo clro[cao [o!
La lt ncroly r uental vleXon, a fiotlon that clrr br rolcn-
tlftcfly resolrcdl, BBt resosroh can only crDo!! tt; tt
oa&rot dratroy lt. &A thla uentrl v1s1on la aa5rthlag bnt
hrrmleoel for not oaly iloce lt ilecclro, anal iluDo, bat rc-
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,preaeEtr, alao, an obJective, loglorl rrproltloe ol llr dou-
Lnaace of the cpo[taaeous foroca of rootd. ihwlogotai orrr
uea, tbe dloninaace of the proiluot of ltbour oror ltr pro-
cluccr. .And tho nost etrLklag nulfortrtloa of tbtr tt tbr
obvloue Dorer of Doney.

fn rellglon, fignente of tbo bunel futml -thr loglc-
al erprearlo! of the lrratloarl .DDaarrao. of .ooial, ratf-
goniae-tlonlaate ovcr pcoplr uil la !a!y ;tya rbrgr thrlr
bchryiour. In thc ce9ltellat .ooBolit ruob I t;loatratour
tlsntaatinc fo-qce, one that thrprr bunu llcttlalrt. ir thc
novcnent of valuc reallrcil througb rootd mletLoat. gbr
qurntltlec of valuel [arr itlt.rl rr1;.y ooatlnurllyr lado-
gcuilcntly of the 1111 , fomrlgbt lad .otloa of thr produo-
r!!. lo then, thclr ota toohl rotloa trkor thc forn of thc
aotlon of obJecta, thlob rulo tbo groiluocre laateaal of bc-
Lng ruleil bt thcu.n

[alrrs atuilSr of thc lrrttloael nrnlf,eatetions of capl-
tallet relatloaa 1! otrllrd further la hls aaalyel.e of tbe
celebrateil Irlnlty Fornulr, e conooctlon of vulgar polltio-
al econony rhloh fully rooordg wlth the eTternel epoeslencs
of capttaltat proiluotlon (and, aeturally, rltb capltallat th-
tcrertt). Accordlnt to thic formula, the three pr1aolpa1_
typoa of LncoDc-Drof,lt, rcnt, ragca-derlve froB capltal ,
18[al sEd ltbour Dor.r.

f,ellr ha<l a hlgb rgprcclatloa of c1aeg1oaI bourgeols
potltlcal ocoroDy, Bot{ng that tt denolighcd thlg llluelona-
r5 not!.oa aail provctl tbrt value le createdl oaly by lebour.
troncthelesc, !r.E thc flnegt repreeentatlree of bourgeole
golltlaal eoonony abtolutLscA the capltallgt node of prc-
duotloa and thcrcforc renalned entrappott, ![arr renerko, ln
thc sorlil of eppeanacea th€y hed denoltaheil by thelr crlt-
Lclcn. Bbe f,act thct thc capltalfutrs proflt la proportlon-
able to the elze of advaaaed capltal aatl not to the aumber
of proletarLang be cxplolta, turns out to bc a nore convlao-
1ng arguae[t then the Ecleatlflc coacluslons alrarn fron tbr
tbeory of valuc rhich, Doreorsr, ilo not gult the capltdttt.

a
Cr)v6
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EqEaUy obvloug 18 tbe fact that the owner of land

rocolrcg rent eccortl{ng to thc quantlty rnd qu&l1ty of tbe

rentgd lanit. lnit lt l.a ersn Eoro obvloue tbat the rorkcrt
rho Ecaordhg to the theory of value 1g the otrly crcator of
value, lecelvos only hte wag€s. !,lhEt we get, therefore, la
that the parttctpaata ln capltallet productlon not only

Ilvc ln I sorlil of appsaraBcea, but tbat appearanoeE illrect-
ly iletermlne thelr behavlour.

No capttallst, of couree, 1s guldetl by the scledlflc
theory of ral[c, whlch le absolutely unkaown to Eost of
thcn.lheoapltaltatlssulitedbytherulgarEotloat[attbe
anouat of proflt le proporttoEal to the uouat of, sffeotir-
ely functlonLng cap1tal. HB EoeE tro ploDortlon betr€ea pro-

fit and thc portlon of cepltal that Soes lnto ragEg' But ltt
that case the capltaltet te profit-for suoh 18 the obJect-

1ve apDearaDce of capltallst production-ls not rolatoa to
tbe nunber of rorkErg enployeil. the claeelcal bourgeole

ecolonLata coultt not resolvG thlE contradictLoa betuecn

apgearance aail esEence, a contracllctlon that 1g at the very

bottom of the lrratlonel Trlnlty }omlrlB. It ree explalJreil

a[tl theoretlcally regolved onLy by l[$rx, aeA prllmrlly be-

cEuee he waE free of tbe preJudlcee that are constatrtly
lnposed end nurtured' by capltallet rea1lty.

tlar denoaetratetl thet the level of aurplue value la
depeadteat oE the organlc coloposltlon of cap1taI. I{here thc
variable cepltel (expendtture oE labour porel) eaccode oon'

staat capltal (neans of protluctlon) r aulplus ealuo ls great-
er than ln lncluetries with a !6vorB€ ratlo. Horveverr tbr
pattern dlff,ere frou lndtuatrXr to lntlustry ilue to tbe laflur
of capltal lnto the Eore profltable apheres of productlon,

ao tbat ln the flnal analysle conpetltton canoels out thc
dlfference and surpLus value lE recllstrlbuted. As a reEult
of thls conpetitlve etruggle there energos an average nolu
of profit, rougbly proportional to tbe relation betxeon the

total of inveetecl capltal and profit. AEd Bo the lrratlon-
al, appearance, that the anount of proflt Lg alete::nlnetl Eot

by the uount of natellallaed ).ivlng labour, but by the elze
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of cffectlscly functtonl;g cepltll, lr prnlboaC l, lla raoD:
ralu of cepltellat productloa.

Irl.kc other ncaas of proalnctio! 1! r boultaoll rcolrty,
Iand la capltal .ttil it cea bc ooarrrtri lato ro!a, cqlltrl ,rhichr l0anccl out, aarnq eateeprcacur lEtaraat. lr&lolatrDd-
r,bly, grouad :rent rccclred by tbr lo0orla! rrd ba tt
hart cqud to lntcrcrt d*ivr0 lror lolry orgllrl rqulre,l_
cnt to the prloc of thc lrail. But leai bu lo rrlro iarr-
much ag lt ta not a pmiluot of lrbour.0oatrgurall,r tbe
prloe of, lanil, rhtch tirct tbr rlrr of SDould rlat. fu rn
ltratl9nallty. For lt ir tbr gr{or of .otlthhl thtt brr
no valuc ilcspttc thc frct thrt thr prtor of I oono0lty 1l
the noney-e-precelon of 1tr ?du.. lbr leail, on tbr otbor
hanil, le a ueturrl phcnottaoa ead rrat dorlyrd frol lt 1r
a sdclal relatloa. lblr Daaaa, to quoto ts,r, thrt ,,r !oo1r.I
rclatlon concelrs0 a! a thl4 fu nedo proportlonal to fr_
t.rc, i.e., tro !,aoo,a,ausrbla nrgnltu<lce are luppoecd to
etaait ln a glrea ratlo to oac enotbcn,.13 rctuali; grouuil
rent is part of thc aurglur valuc createil by lrbour Dorer,part of the proflt tbc oepttr,Ilot ts obligert to paa! oB to
thc orner of thc rcntrd lrnit, enrl r€nt thu' assumos the rr-
ratLonal fora of a naturrl Srroiluct of the lanil.

Ihe oepltdlrt cntneprcneur kaorg thet hla capltal car.,
and moreover lndcpca0ontry of hrg oc.o cnterprralng effort,
ylelil pr"oflt ln tbc forn of lnterest. f,hatever he Eelae
over and above lntercat ia the reault of the prcductlve
firactlonlng of crgltd. lnir thla reeur.t, us"' Bers, aEaurre'
thc lrratlo[aI folln of rrgroflt of eaterpriaen, derlv6d, r.t
rould eeen, aot tro[ the erploltatlon of *onkcrs, but aa
the product ,of thc oapltallstrE orn labourn.l4

Equal1y lmetl.onel , 1n their dlrect aaalfeatatlon, ale
rsgas, paiil by capltallats to erploi.ted rorkera, slace thcy
repreeeat outuarilly the prlce of lsbou.r apontaaeously formcd
on the lebour nartst. But labour hag ao ralue; tt 1taelf
createg valuc. AniI value 1s atetemlned, by the anouat of ao-ctally necesaary rabour (coneicrering the gr.ven levc) or org-
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ltallEt protluctlon) naterlalJ.secl ln e conoodlty' But Eot

Icbour ln general-tbet ie Juat as rouch an abetraction es

natter tn general, but hlstortcally-ileternlnecl ("abetract"
fu l[arxrE deftnltlon) labour that producee valuee, anA trot

neroLy needed thlEgs protluced by the concrete 3'ebour of,
eay, the carpenter or tailor. Consequeatl'Xr tr[arr explalnsl
mtho rprloo of lrbourr ls luet ag lmatlonal ae e yellow

logarltbn'.15 Hoxover (aocl thle ehoulal alwaye be borne 1a

nlnd) the lrratlonal le but the appearance (albelt obJ€ctlve)

of definlte realltlea, ln thie caee the antaSoniatl'c pro-

ductlon rolatlonB' whlch are by no neana lmatlonal: they

firaotloa ancl tlevolop I's aocoralance wlth thelr latrlngXc
sooaonlc J,awe, dlacovered, etudled aatt explained by the

founder of gclentiflc conurunlgn.

the capltellet arguee that he paye the rorker ae nuch

as hlE labour le worth. That roflects the appearance that
arleeg on tbe capltaliet labour narket. Actua11yr,156 npri.c€

of labourn le not a falr renuneratlon, aa the capltallet
efflrtar, but roerely the noney expreseion of the value of
lebour pouerr l.e,1the value of the meens requlred for the

norkerr6 exigtence and re-procluctlop. And thet labour power

produces tnconparably nore than the values requlrecl for 1te

exietenee enil re-procluction ig conoealed by the obJeotive

nneclanlen of capltellet productlon and exchange, by the ep-

pearatrca of a rfreen agreement betueen the capltalist an'l

the riorker who rvoluntarlly' entera hls enploynoat. The re-
allty, Marx etatesr la rrthet nagea of labour, or prlce of
labour powert, are but an trratlona1 expresslon of the value

or coet-of lebour po*"r.16

And eo, nystiflcetlon of the economlc gtructure of bour-
geole soclety le not eirply the reauLt of eubtle soOhflt,rV
by apologlete of capttallan: theee pastmaetere at nyetlflce-
t:lon are theneelttee a specific product of tho capltallet
nocle of procluctlon, thelr intellectual actlvity-the 1deol-
og1ca1 fqru of eplritual productlon iE capltallst coadli-
ttonsrtbeir consoiousfess--reflectiou of the society they live
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ln. And like other agents of, cepltdArt produotloa, th..o
ldeologists nfeol conpletely at hono la tb... aatlul.d rad
irrational foms of capltal-latcrcat, lrail-matr ltbour
weges, el.ace these are preclaely tbe fomr of lllurloa la
rhieh they nove about anil flad thclr 0r11y ooougltloan.l?

Ihe actual lnterconnectl,o[ ot qurlltrtltrly 0l,fftrcat
typea of proflt, their unlty, tbclr rclrtloa to lrbour, tbe
creator of surplue vaIuc, tbc rcd. brrfu of, dl orgltelltt
proflt, preaeEt theneelrer to tho rul3er .ooaollat lr ao[c-
thiag entlrely contrery to thc obvlour. Elr uadurtradlag
reflects the eatranged, allcaettd rooaonio rclatloaa
of h1s society. ,Ihat ta wby thc Darvcralon of rcrl
relations, the lrratloaal fppomtaoc of capltrl ro tclf-
growth imeepectlve of thc cxploltatlon of labour, io tn-
terpretetl by capitallat lileologlgtg gg aonethlng takcn for
graated.. rrAs soon eg the vulgat coonomlgt arrlves at thle
lncomnenourable relatloa, .ir€rythla6 beconoa cleer to htm,
aad he no loager feole the necd f,or further thought.rlB

These corments of Marx, as hle entlre analyele of the
direct nanifestatloa of the 6saence of capi.taLiet produc-

- tlonr are of immease cglotenological vaLue, notabl.y for the
study of the phenoneooa of the obylous whlch often turns out
to be a delueive appearance that hLnclere ecientlfic LnyeEti-
gation. And yet thla appearance should not be dleniseed,
once it hes been lilentlfled aa appeerpnce. The tesk ie not
eimply to see the reality behind lt, but to eetablleh hou
ancl why a cartaln reallty generetes a certeln appearance.
Thle Marx cloes in Volune IIf of Capital . Oaly euch a gonetlc
analysis of appeerance ls cllalectlcal, ee cllatlact from the
reductlonlst methodologr enployecl by tho claeelcal bourgeoLu
economlst a .

the moet convlaclng example of the lrational appear-
anco of capltalist relationE (aad the nyetiflcatlon of theLr
antagoaletic esaeace) la the capltel-interest relatlon. r,oan
capltal is not soLc1, but loanedt. Interest le shat the reclp-
i6nt of the Loan paye the lender; it ts the epociflo prlac
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ofloancapitalwhlchrhoreverrcllfferefuntlanental"lyfroa
the value enboilletl tn it. llhie prJ'ce ie not the ooney ex-

p:reselon of ve1ue. But 1[ that case the prlce 1s not prlce

butintereetendl,llkeprlce,cannotbeLdentifledsltbva-
lu6. IB the wordls of Marx, 'rlnterest, algnifylng the prlce

of capltal, le fron tbe outeet quLte eu irratlonal exprea-

elon,,,l9 And et the begla of thle llratioaal appeeraace ls
thelawgfsulplusraluerpartofwhlchgoeslntolnterost'
And lntereet ls poeeible oaly becauso loenecl tloneyt 1n the

flnal anaLyale, flnancee cepltallat enterprlael lre'1 tho

prottuctlon of surplus ra1u9. ThlE' 1t wouldl seen' le the

obvloug easenc€ of proflt derivecl from lnterest' But thls
obvloueessencglsobscure.lbythefuactloaingofloancap.
ltal,theorncrofwhlchreceiveEaflxe.linterestlrres.
pectlve of whetber the loan ia enployed for production or

for pereonal oonaumptlon, And eince botb partiee are caplt'
allete,iatereetl'srerelatlonghlpbetueentwocepltaliste,
aot betreen capltaliet and labourer"'20 llence' the Ltnk'be-
treen lnterest aBal exploltation is further obscured. Inter-
eet-yieldlng capltal thus appears -not ea capltal t but as

6o!ie nystelloue property of noaey. lhiE producee the il1u-
sion of the aelf-grorth of capltal aE itthe relation of a

thlng, of nonoy, to lteelfr.z1 Money breetls moaey-euch 1s

the appeerance of loan cagltal, the circulatlotr of whlch'

expreesed la the formula M-![1, r€presentE nthe ueEnlnSleee

fors of capltal, the perversioE and obJectlficetiotl of pro'

ductlon relatloae Ln thetr hlgheet degree, the lrterest-
bearing fornn.22

Applee Srou otl appLe trees and poaro on pear trees-
thet ls a natural process that doee [ot breed lrational
appearaaces. And thls leil some enclent phlloeophers to con-

clud.e tbat Ilkenees arwaye breeits likeness' Butt of coulset
Lt never occurretl to then that noaey posaesees sone mystlc-
El ablIlty to breeil uoEey. That Lrrationallty orlglaatotl
only wlth the capltaltet node of procluctlon, encl to the

bourgeole it aeene entlreLy natural, ratlonal antl, what 1s

Botre, aE eternal abilltY of Doney.
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Marx cites Richard prlce, thc lgth_ooatlr, !!ltl.h
econoniet: r'!tro,€J beerlng ooEDoUEal llto*rtl lao,rrrr atfirst slowly. But, tho rats of luorr[r brlng ooatlaurlly
accelerated, lt becones la gone tlnc to rrpld, er to nookall the powers of the lnagtaatloa, O[a Daany, put out rt
our Sqviourrg birth to 5 per ocat ooEDould latrmrt, rould,
before this ttne, heve laoreaaeil to I grartar tul tbra
woulcl be contalned la a huadrcil rnd flfty ollllon, of rarth.,au so11d Bo1d.n23 [hat ic norc tben r blrtorloel ourlosl-ty dlacovered by trfar: la eooaoalo .oohlvu. prloarr ogntc!-tlon wee sbared by na4r of blt oontanDomrlor. pltt, thc
thea ?rlne Mialeter, rvas !o orrrhd arry by thtr plcoc of
myetlflcatlon thet he acturtly put bcforc perllrucat a
bt}1 provlillng for a lcw tarr thc prooccd: fron rhroh wourd
be deposlted, ead producc oonpouad latcreet, thereby guar6[_
teelag BrXtala a coastaat aoa-deflclt builget. Llkc the
rulgar econonlste of rrtcr ilaya pltt dful aot re'eliee tnat
the anouat of aurplua veluc 1a detcrni.aed by the anoutt of
eurplue 1abour end thls reatrlcta the accunulatlon of moaeyor aDy other fom of capltal.

![arx explalae thet the lrratloaal appeareace of caplt-
arLet relatLona reEta not la th6 exlstence of the eurplua
procluct, but ln the aatagontstlc aature of capltallat pro-
chlctton. ulth the sborrtlou of exploi.tation, of elieaatlon
of protluctlon and lte product, there wll1 dieeppeer the
ilonlnatlon of the spontaaeoue forces of eoolal derelopneat
and, the Lrratlonal eppoarance of econonic reletlons that
tlletorta tbe way of lr.fe. However, the abor.itloa of antegon-lEtlc reletioas w111 not elgnlfy renoval of all the coatra_
tllctione of eoclal developnent. Sclentiflc aatt technologJ.cal.
progreas EEd, 8ocie1 aad economic devel0pnent are regtricted
by their cu*ent level . tlanrs rule over trature w111 generato
ch.nges Ln aatursl prooosses-sonetlnce ooatrary to hLe la_
teatlone-eonparablc to geologlcal changes 1a nagnltude.
0f couree, people slL1 learn to better Eetrage the epoute-
EeouE conseguences of their coaecloue ectiri.tlee, but thlg
11.11 aot lnpIy the ellmiuetlon of theee coaoequeacea. If

-45- _47-

there catr be coatratllgtloctlon of the ratlonal and noa-ratlo-

nalrby tbo 6ans toloE there oan be no netap\tsl'cal 
'l1vlsloa

betreen the aon-ratlonaL and lrratlooal aBpeasaEce.tre uust,

tbcrefore, take lnto account the relatlvtty' the hlatorlcal
llnltatlong and the oontradlctlone of the ratlonal' The dia-

lectlcofthcretlonala,Bdnon-ratloae]'leJuataeunlver-
ea1 as lc tlevelopnent, for the aon-retlonal la' la the entl

countr tbe lnevltable hietorlcal lfunltatlon of tho rationel'

uer*1rn-L.ntnfum bas provcdt thc poaelbtttty of reoon-

structlng soclety along rattonal llnea' fhe coEEunlet gov-

ernneat le oamylag out thlE reconatructlon ta practlce'

Ihe funduental characteristlc of thls ner hletorlcal
procosE le plenneil, ratiEnal eocla'l developnent ln all
apheree, rlth the reeult that tbe developnent of the lndl-
vliluaI aEil of naaktnil ae a rholc beconeg the aupreme eocisl

goal.

Andaor*ereJectretlonallgtabsolutleatlonofthougbt
enit lrratlonal abeolutleatlon of lta oppoelte, antl are aub-

etantlatlng, throuS! eclentlflc an<l phlloeophlcal lnvestlga-

tlone, the neeil for ratlogally orgaalsed atrug,gle agalnst

lrratlonal nanlfeetAtlong of the apontaneouo colreequeEcoE

of, tsaBtB actlelty. Bbls etruggle, the forna of which are

belng conetaatly lnprovecl, le a huroanletlc aspect of the

eatlre future'history of nanklnd.

I{O[ES

1 tr[ontalgne, Eg!g, Book IIr parle, 1964, P'211 '
2 P.Engere, Altl-p.iihllng' Moscow' 1959, p'1Q5'

3 Th" rooo* Feusrbach, who ghareal' the vleus of llegelt hls
ilio[""]'*ioie rn hie theeie ror the slngle, Unlversale
initnfte Intelllgenceil tbat the lntelllgence-lBherent 1E

each lndividuel Alffers substaEtlally.flon hls otner
iratte. Bvery perioa Uee a BoEe. -{Birt the Boaet.ee eucht
does-tr6t-eiiit; rt lE en abetractlon. lhere exist neny.
dlfferent poees....w- InteLllgence le gulte o+other matter:
i;-i;-t[; e€oe-ri'irtf,Erent liaiv:'au?ti' despite the fact
thet each perBon heE hlg onn head an$r thereforot hi.E-oren
ntriid. sut thle tnteUlgence 1e, at tbe eane tlner e rorD



;:"t"*Iii:rtH,'tfu i*ilifll"e"...1.ilpIio:Ili;*IiH";oacn rr1!e8 that rrlE thlaklEg as aa tot 6f rrorol-hg nylntclllgence, aE a thlaklng ie"roa, i-il Jrot ola or atroer lncllvlcluaI , nor an I oad irf nenli-l-- r rn r{rr1 , r
racsrr.6Esse, BE s ralrrf].ng Detag[, I ]! Jrot oBa or aaoth_er_lnctlvlctual ,.nor.-an I oad a! neqi.;.-f u'tiiiri'.*-"*
?qi fi lili :ii;*,#f 

' 

":i; 
" 
t*t#iti.' i !h!#lit" ru:

i lii;iiui;iii[:ri]i*iiil$r,:iriil,ilifiiii*ii:ifi if {lilL iirlil'.iil :ilii IiiFMu T!"llls:iil 
"rH:"iilli." 

lol iiill"ii. ;i:ii*:__1____t 
I ac vas Bs.!J 9I arl, I(,l

:fl IeIy. exi-stencs forn_ a ua1ty.; (l.Fcuirbrohrtffi*i, ffiil:,xrHdl if,iiiTi:ii:ffit-ria-e to a certala extcat r-eic..i-iii-rilriiu-Eli"!r-iilatc-rprctrt Hlgrl ra d,oc-
I korncl lnIlegelte conceptlon of lntrlll5raa.:

4 F.Engele, Dlalectlcs of t(aturc, Uoaoorv, 1954, g,306.
5 rura. t 0.36.
6 *.Ot.o, Capltel , VoI .I, ![oscow, g,174.

' I.yuIT_.od F.EngelE, Solooteil lforks lL Three VoIuEes,vo1.rrr, trtroecowl rgioffi
8 f.L.Mii11"rr l'lrratloaallsne contenooralnr parle, 19Jg,

P.141 .

9 V.I.I,enlu, Col1€otoal tJolrksr Uoeoow, VoI.38, p.253,
1oK.tr[.o, Caoltal , VoI .I, p.gl .
11rbld., p.?g.
12rbld., p.?9.
13ruta., 

vol .rII, p.g.t1.
14lbta. t p.gz9.
15rbld.r p.g1g.
15rbta., p.823.
17tuta., p.B3o.
13rbtd.., p.3.tg.
19rula. r p.354.
2orula. , p.3BZ.
2trbrd. t p.392.
22-. . -IOr.Oen.
z3tuta. t p.395.

(o
c)
!f
o

AIIOIIMICS .AXD lEE SEIRCE rch TEE flilD.IUETlII.
PRITCIPIES IXD COTCEPIS Itr PETSICS

Ilkhatl OXE[yAtrOVSry,

Comeepoading Uenber,
09ffi .l,c&deqy of Scleacee

With all lte rlde rariety, tretulc la slnglc and con-
er.gte of uatter ln the proccea of atevelopneat-tbla ldca,
adranced by illelectical nateriellea, has bccone r general-
ly acoepted vlcr ta preeeat-iley phgrelcs, flaal{nt rcflectl,oa,
not only la ttg coatcat but also ia ite uethortology anil
logto. fhe prlnclplc of derelopeat anit thrt of the alaglc_
acgt of l{aturE have bcea put to uee ln preaent-ilegr phSrslcr
la tho gcarch for acr pheaonene and lalg. l[o shor thrt ts
gEa of the prtnary cins of the preeent erticle.

Coreta.llJr acceptcil 1n p\ralca at thc varloug atagqa
cf 1tg htEtorloa.l developncat, a Aefl.[lte orerall rLct of
trature (a problen of rorld-ouiropr) haq atraya beca rlnkcir
rlth the lo6lc of reeeatrch (e problen of nethoiloLogy) typl-
cal of lt iluring the epocb ia queetlon. Such ras the altua-
tlon prlor to cLaselcal pgelca, rheu phSrelcal kaorledlge,
grounile<t la itay-by-<tay obseratlon end, ritb rare erccp-
ttoaEl, wlth ao eystematlc EEthods of lesearch, rae in
ful.l keeplag rlth the hlebly generallecd erd LaalofL[itc
rlere helal by the phlloeopherg of the tl"uee, evcn rLtb
thelr, at tlnes, naetery (relatlve to tbe phlloaop\yr of
antlqulty) sulul.eae ln the Bphit of Naturplrllosophte.
Such raa aleo tbe caee ln claeslceL pbyetce rhen the re-
seerch nethod procla{med by trerton aail later knora as the

AT
-49-



Eethoal of prlnclplee' goastltutlnS' ra lt dtC' r klad of
nodlflcetlon of Eucltdrg arlonetlcir ll! la onc xay or

auother ln accord nltb the atonlEtla vltr of lqEturo (whlch

Igetrton also ghareil).

fhe untty of l[ature la reflecteil ln thc unlty of cog-

nltlon. The latter founil lte 1n1tla.I fom ln axlonatlca'
uhlle geonetrlcal knorledge, the flrat klnil of knowlcdge

to euerge ln lte tlne rbecane r gcleacc on bclng erlonatl-
cal1y conetrnctecl bY Eucllal.

I, oonplete orr coErcEtlona"lly epcaklag, closcd syetcn

trn any pbyetoa.l theorlr (cleealoal nechantcs belag the ftret
toegteb]-lgbltselfalon6thetroatl)conelsteoffundanen-
ta1 coacepts and prlaclplca (oaIletl a*loms, ln the language

of geonetr?) rhtch blnd those conoepte ln deflnite soLatton-

ablpe, ee re1l as cotoX!.l1le tlerlvetl fron the latter
througb logLcal tleductl'on. Sucb corolLarles nuet be in ag-

reemeatrlthexperlnentrttlate,betostetlenplrlcally.oth-
elrlse, phrystcal tbeory cenrrot be a theory la g!gg!g; in
other rorite, experlnenta aad only experiments can be the

crlterlon of trnth ln phyelcal th€oriee' That ts to say,

erperlnen-te aloae ultlnatcly confirr that a theory le a re-
flectj.on of obJectlve reallty aEal consequently certlflee
that the nathenatlcal apparatus (fortssllsn) 1o 1a keeplng

rttb thet theorY.

IE phyelcBr an;r syeten of concepts and prlnciplee
correspoads to tte nathematlcal apparatue (formallsn); lt
descrlbes a deflnite area of phyaical pbenonene lndiceted
by exporlence. llhe boundarles of the applicebility of the

concepta of a eyeten 1n the aepect of thelr comeepondence

to l{ature are agatn eetablisheal enp5'rlcaI1y'

Slnce the tlnes of Euclitl, tbe axiomatic nethotl hes

Enalergone chango an<i become equlpped with fresh possib111-

tleE of explalnlag entl folecaBting phenonene under study'
Uhlle one can epeak of thls nethodr ln its initlal- or'eo
to epeak, Euclldean folrr as rrlnformaltr or ruaterj'al axlom-

atlcarrr a9 SrKL€€ne hae put it," tlne research lnto mathen-
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atlcal Logtc by D.Hilbert, the celebretecl nathenatlciaa, haa
brought anionetlcE lnto tbe fore both Ea trfornaln aad, eg
Itforuellsedn arioaatice. Bha two letter ere dletl,nct fron
nateriel axioaatlce 1n thelr concepts anil lnter-relatloae
operatlng, ee it were, ln e pure foru, wlth ao cnpl,rloal
content, tho Languag6 of eynbole (forrraltsn) belng euployeil
ln fo:ma1lsed, axiotsatlcs laeteaal of verbal languagci wbllc
cletluction ls not actuelly separated, frou the englrloal anit
the vigua"L ln naterial arlonaticE.

Wtth atl the neceeaar, chehgeE, thls aleo :refers to
axionatic constructiona 1n p\rslcB. [hs arlou or grlnciplea
of lfswtonlsn nechanico (theee aro elEo cal1ed ite fuaalaeea-
tal- lawa) ileel wlth laert tsaas anil force, acceleration,
space antl tl,ne, as well ae the reletloae bctrecn thosc cou-
cepts. Such relstiong ancl concepte ano pol,nte of aleparture
rlthla llcrtonra necbaalcc an(t b!€r ln thenselree, ldealtaed
expreesione of enp5.rical aleta. Sct forth for thc flret ti"cs
La trertonta Prlnclpla, they provlae a nodEl of neterlel cri-
onatics la claeslcel phyelcs. Ia the nala, the derclopnent
of th6 lrCortj.o natbod :.a plo5relca hae ropeatert tbe develop-
Dent of that method in geonetry. fc hsve reaaoB to apeak
of the erlstence, ln present-ilay physlcs-rlth tts htghly
conpler aail ranlfleil nathenatloal. apparetus-of forza'l anit
ospeclBlly fomalleeal a*lonatlcg (theee belng, 1n a genee
the gcne ln tho alev€lopneat of the arlonatle ncthoil). prop-
e:rly epeeklng, thle hae teken full ehepe elnce the eeteb-
llehoent anil oonstructlon of the theorles of aon-clesaical
phgreice. .A rLgorou8 or, lD EoE6 neeaure, erhaustlvc anal.y-
els of the pertl.aent probleue roulA teke ug far beyonil thc
colfltree of thle papsr, so rre sha1l try to preseat lro norc
than B general'Itlea of the gist of the nattcr.

Ist ue take the equatlon: trl=W
ft erpresses the second Lar of lloutoalan nechanlce,

whLch aeeumes that the nasg of e body ls a coastart nag-
nltude. Ihls equatJ.on, horerer, car also be regardort ae
an erpreesioa of the lar of the speclal theory of relatlv-
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tty, Xa rblch oaec grdenotea thl to11or1a8:

r- 1o, ,=-\l;fl
\l'7

rhere no le tbe naEE of a notloalecr boily (nrllt l'!tn)t

g-theEeyra veloclty, ud c-tbc vclooltlr of llgbt'

lhue, thc equ*tion ltDrcBsc! tbc lrr of rolctlrlltlc
neohanioa, rhlab Bssuoeg tbrt e boilyt' ['at obengco rlth
Lta relocltY.

lhe ebove equrtlon ora rlao crDrear the 1ar of Botlotl

la quastrrn nebhanlag. It la conon knorled8c thett 1a quan-

tun aait in clrseicrl necbrnloa, nrgnltuilea a!€ assoclat60

la onc lait tbe cus equettonr, lbllc, ln quantun nechanlca'

oparatora flgurc ln thcrc cqurtlons, 1'c', they contaln

nqgnituilce of a tllffcmnt lrthenaticrl neturs than thoee

ln clcgelcal neohanlol.

Eherea,<[e:rlgcntltloltorckthefollorlagqueatlon:
on rhet Slou[als lrc suol rrrbrtltutloaen nade ln the equa-

tlola (1.c., tho eubatltutlon of opcretorg for nulbcrs' of

a Boro conple: crpreerloa for gr and eo on), anil Elao rhat

ls thelr 1o81cr1 algnlfloancc la general? Rtplrlng to thle
queatlon BcrBE EDetklng of the rerT content of cIegelcaI.

relatlvlotlcllrtlquartunnecbanlcaratrilthetraaeltloaof
a epccial tbeory, rlth eIl lta concaptst to a nore general

anil profouail thsoryr wlth concepts nore neant'agfu1 then

thogs of the apechl theory. Bhat EeaEa that ra ehall havc

to apeek of thc rd uaee 1g understootl ln relatlvletlc
neahaalces,BalhortbatunclerstantllaghaEbonslatobelas;
ngroororr re Eha1l have to epeak of hor, 1r quantun nechan-

lcc, operatorE ere natbeuatlcal tleplctioaa of phyeical

facte thEt ere !6'0r net 1g c].aesleal theory, anil, besiclea,

1t rould aean deeLing utth the vory 1oglc ln tbe lncoptlo!
of the speclal theory of ielativttyr quentun nechenlcat

ancl eo on enal eo fortb.

aoo$o

-52- rl-3 -rr-

lo
c)$
lo

l11 thlg hBs been ealal to und€lscore that the fornal
and fomallecal srlonatlc congtructlon of phyalcal sclencE
enbraceg the ilevelopnent of lts content, thereby foaterlng
aE evo! deeper lcnowleilge of ileturc. It ehould be noted
here thet, ln p\yalca, epecial lnportance attechEs to the
questlon of hos ltg fomeLlsus sboulal be lnterpreteil ae

cupared rlth tbe sane gueetion ln natbenetlcg. Thet 1s

gonethlat re shBl1 dre1l on late!.
Uhat ls the lnportance of the srlonatlo mcthod to

phyalcs? Botb 1E the logloaL ard the netbotlologlcel aepectat
the lnportence of thle netboil to phyalca-botb la the fotr
of uaterial axlonetlc entl 1n lta higber forns; the foltal
an<t the fornallged-ls not nerely great, but, aE we shall
try to provgr le eo eEsentlal ea to be dlfflcult to orer-
eetfuoate.,,Ite conparleon rLth other nethotle of analysle
nuet lnevltably leait us to agree rilth E1lbert, rho has ealal

the follorlng regardiag the axlonattc nethod:

tDeEplte the hlgb pedagoglcal and heurlatlc velue of
the genetlc nethocl, the axlonetlc uethotl le preferrble for
e flnal rcpreeentation and conplete loglcal eubstantletlon
of the content of our knowled,ge.T 3

Wc sha11 repeet thet uhat Hllbert hes galtl of the axi-
onatlc nethod ln uathenatice also appllce, aa re see ltt
to pbgrelcal arlonatlcE. It goes rlthout aaylngr thatr I'n

this ceee, ae alnqye, one ehould not fal1 int'o oxtrcnes
and exaggerate Hllbertrs profould thought.

Let us begla nlth tbe gg!!g nethocl EllbErt epeaka

of and take a look at lte content r thougb re aha1l epeak

of lt ln a somewbat dlffereut ray then Hllbert hae (eee

page 316 ln the book refgrred to). [e nould 1lke to speeL

of the "pert played, by the genotlo nsthoal la cog.EltXoa,

sh1le at the eeue tlne atreesiag (unltle Ellbert) thet
thiE netboil la e ray flte tnto the axtomatLc netbotl.

Hor lE the concspt of Eunber lntroduceil? Prooeoallng

frou ths eeaumptlon tbat zero doeg exlst en<I fron tbe



proposltlo! that uhea iacreeslng a aunbcr by unlty glvee
us the follorlag nu^uiber, re get a neturd gcrlc! of aunbers
and through then tleveLop the lare of couatlng. If rc take'a Eaturel nuuber a and aald to lt e unlty b tlnca, re shaLL
obteln tbe nunber Ejj, thereby detcrnlnlng (latrod.uclng)
the operatlon of !rd.dlt1o[ of netural aunbcra (together wltb
Lte reeult, whJ.ch te caUed, the sun).

By aildtng the nunbers !r uhoae nu.laber la b, we aha1l.
thue aletemllne (latroduce) the operetlon of nultlpllcatlon
of tratural lutsbere, anil shal1 call ths reauLt of tbat oper-
atlon the product of a by !r which ue ghall deolgnato ae
eb.Sinl1er1y (lre shaIl onlt a d,escrlptlon of the approprlate
erposltlon) , we shell. cletermlne the operatlon of giglgg_jg
a potrer ard the exponent ltsolf.

Let us nor teke nhEt are known ae laverse operattone
ln reepect of addlitioa, nultlpllcatlon aad rai.elag to a
poser. Ite sha11 esauae tbat we havo the nunbers a end, b,
ead haee to find a nunber x to satlefy the equations
E+x =!r ax= blxB = b. If s +r = b, thenx 1s fouad
througb the operatlon of eubstractlon: r = b - a (whose
reeult i.s calLed the 4lffereace). In the sarue way are iatro-
d.uced the operatlone of dlvlsloE, the extraction,of a root
and the taklng of a logarithn (the latter two bei[g inverse
operation lu reepect of the raieing to a power).

0n the baele of theee alefinitj.ons, we catl construct
the sxlooaticE of natural trumbers, the appropriate axiomg
belag aran3ed ia groupe: q) the arloros of conaectlon,
b) the exioms of conputati.otr, c) the axiorn of order and
d) the axlons of coatlnulty.

tre have norv reeched. the focaL point of our reaooning.
The practlcs of a search for the eolution of equationa cotl-
talning the nt&bere consld.ered above shows that the ltrverse
operatione-eubstractlon, tlivlelon aad the extrection of a
root-cannot be perfo:metl. in alL caaes. iloweuer, Iet us
Eor asaume thet inverse operetlons are perfo:mecl in a1I
Lnstaaces. Properly speaklng, that is an assunption arlth-
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netic hee eccepted thtoughout lte hietolrloal alereloDrotrti
eB a klBal of loglcejl suruiarlr of that derelopnent, lt has
eeea the appeareace of troeitLrg sad tregatlv€ aurabera, ln-
tegera aud gl@g, errd ratloasl rlrat LrratloEsl nunbers.

lhlE blfurcatlon of a Eatural number lEto the above-
mentioneil oppoeltee, .and the inter-relatlone betreen the
latter heve 1ed to the eppeerancs of ths conccpta of a rcla-
tlve number, of nuraber Ba a relatloE, .ertal a real nunber;
coasequeatly, the Latter hae tlevelopod fron the alnple con-
cept of e traturBl Bunber through coBeecutiyc geEerallaa-
tionE. Bhe concept of real nunber hae been further d,erel-
opedl 1n preeent-dlay arithmettc, but rhat hee been Eald lE
enough for our present purposc.

the eppllcation of the axlonatlo netho{t haa, in ee-
sence, emphaslsett thet €riomaticB 1n ao ray preoluclee any
recognition of the variebillty of fuacla,mental coacepte and,
1oglca1Ly closeai theorlee; on the contrary, 1t presuppoeee
the neecl for E6r functanental concepts and pr.i.nc1p1os. Irl
this klnd of applicatlon of a,xionatlca, all that makeg the
axiomatic Eethoal so useful. to the loglcal fornuLetion and,
fu11 l.ogical subetartietioa of sclentiflc thoorlee 1e glvea
lts genulEe (BIld not folnally logical) coupleteneee aBd an
expreseiol that le equlvaleat to rea1lty.

Thig wae excelleatly expressed ia nathenatlcs by
I{lcolae Bourbakl, whea he wrote: rlt te only ta tbie eense
of the wortl foru. that one can sqy that the axr.omatlc nethoir
is a foreallsro; the unity urhlch that netho<l coltfere on
mathematj.ca ie not the arnour of fornel loglc, t-he unlty
of e 1ifeless ekeleton; it is the nutrltive fluid, of aa
orgenien 1n fuI1 derelopmetrt, a suppl.y and fertlle re-
search lnstru.lrent rhlch al1 greet mathenetlcal thiakera
elnce Gaues have coasoloualy workeal wtth, a1I thoee rho,
in the wortlE of Lojeure-DirlchLet, here alyaye rorked to
tsubstltute lcteae for calcuLationsr.n4

the situatlon 1a pbgrsice is actualLy the EaDe. ghu6,
the prlaciple of relatlvity, rhlch 1s e corollartrr of the



DrlEolDlec of tr.ttonla! Dhyslcsr 1.€.1 the Drltlclplc of r€-
lrtlvlty ln lta Grlttean forur tllil trot oporat€ tn respect
of the propagatlon of Ilgbt, a pbenoncnon Srounded ln the
prlnclpleq of the theory of clectronagnetlgu. fhat leil up

to tbe taek of eltentttng tbe aree of eppllcatlon of thc
prlnclples of nechaalcg, 1nc1udlag. electronagnetlc phenone-

aa. It a,1eo [ea[t thet the grlnclples of l{ertonlarr necba!-
lcs had to forn a sln8le and lntcgratccl eyaten, togetbor
rlth the princlplee of electrona8letlsn. lhlg blsndlng lcil
to the appe&rsnce of scr coaccpts, broader arral Eoro Eeanlag-
ful thag tbose of classloal nechgslcs. Thc first to bc

nodlflctl rere the concepta of ogrcc anil tlmqr rlth the dle-
rppearBac. of the eoacepte of abgolute epace and ebaolate
t!.nc. Ihere appcared the concegte of relatlve spaco aEal

rcletlvc tlne, rhich proved to be aspects of a elnglc four-
ilbcaglonal spatlal -tenporal cont lnuu!. Acoolallagly r the
Gelllcrs trargforuation, rhlch, ln llert onlan recbanloe t
llnleil thE lnertlal eyatcma ol referenco togother and pne-

eugpoeed the erietencc of ebeolute spaoe ancl tlner rss !€-
pleoedt by the IroreBtz traaefol:Batlon (rhlchr by Il[kl!.g
togetber the lrrertlal ayatene of refereace, DrE€upDoB€E

the erlgtence of relatlve eplce and t5me). fhe prlaclple
of relatlvlty non energed la ltg geaeralleecl Ehstolnlaa
foru, aad reletlvlet nechaalce appeeret!.

A oeconal eranple 1e provkletl by quantun Decha[ict. I[
thla tbeory (re are referrlng to lt here lnaenuch aE re
havc itr 1oglca1ly cloecd fo:m la rler), therc exlate s
furdruental poatulatc: to any phyetcel nagnl'tu<le (tlynanlo
varlable) 1n oLaeslcal nechanlcs there coueeponde, ln
quatrtu! nechanloe, e deflaltc llnear operator rhlch affectg
th€ teaec fuactloBr 1t belng asau.ued that there exlat r be-

trcen such llnear operatora, the relatlons to be ecea ln
olaaeloal mechenloe b€trec€E- the reepectlve nagnltuilea. ThE

fundameatal role 1n queatua nechanlcs also belongs to the
postulate that egtabLlehes the llak betree! tho oporator
eEal the nagnltuilers raLEo characterising the loBallng froE
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ths neasurlng devlce (rhlch proviilee knorleilge of tbe

nlcrcobJsct).

Our tro eranples are a klatl of loglcal sunma4/ of tbc

etate of afiafre tbat tleveloped 1n the theory of rolatlvlty
aatt quartun nechenlce Et the tlne these theortee were belng

evolved. ltke ary Euunary, lt cennot coEvoy the varlety of
).ogIoa1 aad .actual gltuatlone that had cone lnto belng

rbea these theorles were belng born; nolther tlo they convey

the detatls of the blend of thought aad experXnent that
brougD,t forth the prlnclplee of theee leadlng theorlee ln
present.tlaypbyelca.!oDlecludeantrrpoeslblenieunderstadl-
lnglaaecertalnlngthenethoilueedtodlgcovernerconcepta
by neana of axlonstlosr Bs nentXoneil above, epeclal aote

shoulal bo takan of the fact tbat r oBce they have been de-

duce<I iturlng tbe deflnltlon of csrtala deflnlte fuadanental

ooacepts, atloue, ln thelr turn, become a founilatlon for tbe

tleductlon of ner fundanental coacepts, broader ancl nore

neanlngful than the orlglnal onee. At preaentr the equatlons

thet express a:riono contaln oynbole nlth no actual vaLues'

[he glet of the natter .conglgte ln -the dtecove4r of thoge

actual velues, 1.o.1 the illscoveries of new concepte (eatl;

coneequently, the constructlon of a nex theory). Ae ls'
conmon knowledge, thst taEk le acconpllshed throug! the
method of netheuetlcal hypotbeala, tbe nothoal of observl-
blllty tn princlpler and other theoretlcal nethotle applleit
ln nodern phJelce.

Clscutratances of thle type nake clear that although
(anil rc ghal1 ette a re1l-knonn exanple) tbe structure of
arlons of rElatlve or reel nu'oberg 1e the sa^oe as that of
natural nunbers, that tsonorphy casnot, of lteelfrhelp us

to leernr for lEetance, hon Eegatlve nunbere ere edtled or
nultlpIled. In the eame safl, the lclentlty of etructure 1n

the prlnclples of c).aes1ca11 relatlvlst ancl quantuu mech-

anlce does Bot of ltself guarBBtee a knowletlge of the futr-

cta,nental lars of relatlvlst and quantum nechetrlcs, once

the lerE of claeglcal nechenics are knowa' It 8ou1d be uee-

fuL at thle polnt to recall Eng€:lsr reuark on tbe 1aw of



the negatlon of negatioE. Ihe knowleclge el.o!.e that thla
1aw of dialectlce appliea to the clevelopnent of e gral!. or
the calculation of laflnitely sne}l aunbers trdoeB Eot enabl€
ne elther to grow barely euccesgfully or to dlffereatlete
atral integrate,.5 As we haye see[, the eituatlon ls the saoe
in the realn of a:ri.omatlcs, but thet d.oee not reduce the
poeltl.ve nethod,ologlcaL roLs elther of the lawe of cH.aIec-
tlcs or of anionatlce.

xxx
It ts rlth good reaeon consldereil that the poaslbllity

of expresslng e theory througb e eyeten of exlons ls ludl-
cative of lts logical conpleteness (closedneee); however,
the history of knonleilge aud scleace has noet frequently
looked upon E theoryre loglccl coropleteness as a kLnd. of
sy!.onyn for its rrniversallty and lnvariabtllty. ?he lattel
wae hletoricalLy justifled, so to epeak, durlng the two
nj"llennla Eucllcliaa geonetry relgned. as the ouly geonetri-
ca1- eyeten (1.e., until the miriclJ.e of the nineteenth cea-
tur?), or by the two huntlred years of the supreroacy of New-
tonian nechani.cs (d.owa to the twenti.eth ceatury) es the uI-
tinate and lutlisputable theoretical syeten in pfusice. I[e
have trietl to show the illusoriness of thig aotlon when
axionatlc ideas are examlned on the plane of J.ogic. the 1og-
ical consistency of a theory does not preclucle its develop-
nent but, on the contrary, presupposes that d.evelopneat.

fhe ideal of a classical und.erstanding o? the axioroa-
tic construction in phyelce was dealt its first blour by
Maxyiellrs eLectronegnetlc theory, but there waEr no change
in the essence of that understanding of axlonatice: during
the effloresce!.ce of the electromagnetic picture of the
worId, maay phyeiciste substituted the electronagnetlc
field, with Maxwellrs equetlons, for the bodies of mechan-
ics rvith Newtonts axions (fewtonian mechealcs ltself eeem-
ing to be refuted. as irrelevant to the found.ations of the
Unlverse, anal so otr). teaia expreesed at the tlne the vler-
potBtg of dialectical materialisn on thls natter. ylhen the
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olectronagnetLc plcture of the worLdl was taktng 6bape, trenln

pointetloutthattheviegwasuEtenablewblcha8sertedlthat
nateriallen trneceasarily profesBed a rmechanics'l It and' not

an electromagBetic or some other lnmeaearably more conplex

plcture of the wolld of movin8 mattern'6

The final blow et the c1aselca1 underetanding of axiom-

atics in physlcs was deal-t by the theory of relatlt/ity' and

especia]1y by the developnent of quatltun mechanics whea it
assruaeal 1ta present-clay for-o.

It treaspireal-a clrcunstance Eote'l above in a dlffer-
e[t context-that l[outonlan Eechanics hae lte limits in the

area of the phenomena it ie caLled upon to explain and aotl-
cipete;thatietosey,itsllmltsofappllcabll-lty:electro-
magnetic Bhenomena oB EouiEg bodies, ae well ae phenomeaa

that are stomic ln scale catr be Eeither described or ex-

pIelned with the aid of the concepte anti prlnciples of Neu-

toni-an mechqnics. Experimenbal reseaxch j"nto euch phenomenat

together with an analysis of the theoretical situations
arislng in claesica-l physics, 1ed up to the theory of rela-
tivity ott the one hand, aod to quantum mechanicg on the

other. Today, as is conmon knowleclgo, physicists hatte grown

accustomed to the idea that no closed physicsl theory is
ebsoluter aEd that each has its limlts of appllcation encl

is, in that sense, an approxinationr and 60 on'

But how is one to find the limits of a theoryts applic-
ability, antl urbat is that limit? VIe shall begin with the

latter question. There exist phenoneaa that caruot be de-

scrj.bedwiththeaid.oftheconceptsofatlefinitetheorT;
whlle.bhey can be described, they cannot be explained in it'
Such e theory d.isregards the ephere of such phenomena, the

ran6e of ite applicabillty being the area of phenomena

whlch it calr or does explaiE. In other nbrds, another theo-

ry that is dlfferent ln principle nust function(i'e' Ce-

scribe, explain and consecluentLy predlct) beyond' the 1inlte
of a given theory's applicability.

\rJe have no intention of delving deeper into the quee-



tlon of the Llnite of a theoryre appltcablIlty, but there
ls an aapect it 1e worth uhlIe dwe11lag on. llhere exleta
ryr expresslon that is in frequent use, apparently wlth 1og-
ical reason: the linit of a theoryre d.evelopne[t. Y,'hat 1E

the meanlng of that expression, and in whet relatlon aloes

it stand to the expreseion ttthe 1lmit of a theoryrs appIl-
cabilityn that vre have just spokeu of?

Thls queetion may seen altlflclally contrlvecl. It ie
usually asserted that there.le no point ln Bpeaklng of the
derelopmeat of atr s.xiomatic syoten. Inileed, alL the theorens
ln an exionatlc eyeten nay be regardecl ae lnpltclt tn the
exiome and rules of deduction; only the actlrltleg of the
mathenatlcisn (or Borne approprlata d.evice) cen aake any
theoren co[talned 1n lt oxpllcit, and an axlonetlc eysten
contalne aa lnfinite aumber of such theorens of tlifferent
degrees of orderllg. At the EaD€ tlme, lt lE co@on kaonledge
thet, ln reality, deductloa from axions ie no etandard pro-
oedule, so tbat the cleriyetion of, Eay, a geonetrlcal (or
nschenlcal) fact euai proposltioo from a corrospondltrg Eys-
ten of axions 1e, ae everXrwhere ia the fleLd, of cogaitlon,
a solutiotr of the problen of seekiEg eonething unk[own orr
the etrength of known clata! As Engels once sald, even
fornal loglc is a methotl of search for ner resnlts.

Llke any other method that usee the propoeitioas of
fomal aad dialectical loglc, the rleductive nethod (which
includes the axlomatic system proper), ca.nnot dispeuse wlth
the lneglaation. It shoulti be dgaln recaLleil thet, ae !€n1[
once put it, w'..o €v€n In the oinplost genera1leetloE.,.
there 1g a certaitr blt of fantasyt'.7 Of 

"oor"e, 
the role

of the tnagination greatly increases vrith the ever greater
Bc&1e anal depth of the generallaetions that sclence eEgeg€s
la ancl nithout which it ceaaes fron belng a sclence. A

clooer look et that role.is a grateful task,

Thus, lnasmuch as the deductlve nethocl (or, lte hlgh-
est forrn, the axiomatic nethod) leacls from the known to ths
unkaovrn and increases soientific kaovlledge, tbe axlomatlc
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syoten should be regardetl as a theoretioal systen ospable

of developtng aaq ee.tteveLoplng 1B the appropriate contll-

tloae.llbe ilevelopnent of aB axlometlse'i theory neane thc

obtainlag of fornerly u[known aseertioue ead proposltionst

s1thln the 1lnltg of that theory's appltcebl1lty' As followe

fron itE deflnitlon, thet developneDt of theory procegds'

so to speak, wlthln iteelf; ln lte developnent' a theory

aloea not 8o beyo[A lte 11!01ts; fron tho vleupolnt of 1ts

funduontals (BE E syst€n of 8x1o!0s) it renalne unchangedl'

Inthatcaserhouleonetoflnilthellnltoftheappllca-
blllty, or the developnentr of en axlonatlsed theo$r?

It Soee vithout saylag that the reply ie Eot to be

foupd ln shortng thet one constnrstive thoory coEialns

e[othgr coEBtructlve thsottr/ nithla itselfl the former flntl-

lng, ln lta orn ralr, the ltnlte of the seconcl theoryts ap-

priiabffty, thua clemonetratlng that the latter ie lts ex-

treue lnstence. [hle le no eolutloa of the probl'ent but

rathcr the eaaunptlon of that eolutlontg exletence'

CBn the llni.te of a theorlrrs epplicabi1lty or the liu-

lta of the area of phenoneno! it explalne be dlscovered

enpXrlcallY?

It e11 depentla. the phenoneua eetabllehed by trllchel-

ao[|EoxPerlneatgof,theso.callednultra-vloletcataetro-
,i"" O"n" tndeed becoue tbe eltrene polnts of the app3'lca-

iurty of, claeelca.l neohanicE: lt 1e from theee tso rrcloud-

letenlnthecleergkleeofcleseicalphyslcs-estheyrerc
once called-that the (apeo1a1) theory of lelativltyt and

quatttuD nechenice alose. Ho$evor, the reLatlv€Iy 1oB8-kEOwE

fectofthenovenentoftr[ercutTtsperthellon,rvhlohlaa
not covoreal by trertolfs theorl of gravltatlont In Eo ley

beoaoe en ertreDs polnt of that theoryrE Eppllcabllity' It

res not aloBg the methotlologlceL road on which the theory

of relltlvlttr eBal guentun tsechanlcs arose that Elnstelnts

theo4r of gravltatiott $as cllecovered' e theo$/ uhlch deter-

nlnsdl the ll.nits of the appllceblllty of lteutonte theolT

of grevitetlon. A Aeoielve part ln the creatton of ElIt-



stel.ntE theory of grarritation wes pLayecl, by the prlncipl.e
of equlvalence, whlch presupposed the identity of inertla
and gravitatlon, i.e., 1n essence an experlmentaL fact show-
1ng that all bod.ies falJ.lng j.a a vacuum have one aud the
eame acceleration, somethlag that res knorvn to lveston, who
did not, however, lnclud,e it in the theoretj.cal contents
of his theory of gravitation, but merely accepted enplrl_
ceJ.ly.

thue it nay happen that an establiehed theory doee not
erplaln certain well known enplrical fecte. people get useil
to that but, as it tranopiree, their interpretati.on or ex-
pJ.anation (substantiation) goea beyoncl the limltg of es-
tablished. theory, eonething that only a genlus can at tinee
discern. ft waa in that way that the general theory of re-
latlrltyr or Elnsteinrs theory of gravltatj"on, ras egtab-
liehetl, a theory that, tlurlng its creatlon, waa besed. on
the eame enopirlcal naterlal (or baels) ae lfewtonre theory
of gravitati.o!, but arlcled to the latter a group of fresh
icleee that were aLl.en to the claeelcal coacepts.

.1, logica1ly butlt theory, o! aE axionetleed theoretlcal
eysten, oae thet fuactiobs correctly within the ljtltE of
1te applicablllty,ehouLd be noa-contrattictory anil conpLete.
As 6honn by K.Goedel, a syatenrE non-contradictorlaeas anal
completeaoes cennot be prored by the theoretlcal inetruEeatE
of that eyeten. Ilhea lt coneg to pbrJrsical theorlee, the fact
that E theory iE non-contradlctory and couplete ls ueually
accepted rlthout proof, unleea the coatrary 1a especlally
requlred,, Just ae a theory ia accepted without the proof,
that lt 1s un5.versal, of course when tbe facts do aot stand
ln tbe way.

Fron the latter aesertion it follore that lf e pheao-
DeEotr that, ao to eay, le to be proveil by a giren theory te
[ot proved by that theory but thet, oa the contrer5r, con-
tradictions (paradoxes) eppear in the process of that ex-
planattourparadoxes whlch cannot be resolved by that theory,
we are entltletl to regard the preeence of such paradoxee
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ae a sign that the theory ln questlon is approechlng ite

11nlts.
It ls, of course, qulte possible that the thinklng en-

geEalered by the contractiction wilL lead to iadivitlual pro-

poeitlons anil concepts ln the theorXr being nade epeclflc'

€Jld to the contradictlon belng resolveil on the foundatlon of

aO" ,O.ory ln queetlon. il that case' the cotrtlsdictlon and

lte resolutlon merely prouote the loglcal lmprorenent of the

theory oB the bagtB of ite own BrlaeipleB' Yflth alL tbe

nocoBsBry abaltSeer the saeo rcferE elso to tha queatlon of

the coup).eteneas of e theory' In thelr tiluer Elnetelu' RQ-

seE'andl Podoleky foluuLated propositlong frou whlch oeten-

sibly followed the lnconpleteneso of qua[tuB Bechanlcs ltr

Bobrrs unalerBta[alin8 of pIobsbillty. It energecl, however'

as xeB provecl by Bohr, that EiEsteia wes EistakoE: ae ap-

p11eil to problens of quaEtuD mechanicst hig inltial propo-

eitloa ln the paraatox ls not unamblguous8'

We ehall ttot atoal here wlth lnstancee of thio klnd'

which refer to the problen of the Loglcal lnprovement of a

given tbeory ln accortlanqe $ith ltq sxlonatlcs' antl does not

relate to the question of the bouuderiee of lte epplicebll-

ttv.
xxx

lhe advance fron claseical to present-tley physics

took plece aa a consequence of the appeerance' 1n (c)'aesi-

caI) theory, of a number of paradoxee nentlone'l above' fblg

feature is, in certain measuret also characterletic of

Ma:reLlrs electromagnetic theory, nhtch imnediately prececled

non-claeeicel theorles' Uaxn€U brought together all the

experimental alata Sera'lay had found on electricity and na8-

netlsn, and theE expreesed then ln the lenguage of trathenat-

ical concepts, thie leading hln to eee a kin'I of contraclic-

tion between the equatlone he had obtainecl' fo renedy the

situation, he atlded e oingle expressloa to the equation'

this wlthout aur expeliroental substaJotiatlon (whlch ca^oe

later) ' atrd it was thus the theorXr of electrooagnettsn



ras born. [he nethod of nathenetlcal h5rpotheale ae lpplleil
by Uaxre1t9 aleo prorett blghly productlve oubeequently.

lrrother example ls prov&led by Elnstelnrs (epeclel)
theory of relatlyity, whLch appeareil et the contrunciton ofclaeelc&l nechenlcs aad claeeica1 electroilya.pLce aa a re_
EuLt of the reeolution of the paraclor, the coatradlctton,
betweea Gallleors prlnciple of re*tlrlty anil the prlaclpLethat the ve1oclty of llght la a vecuuE le iadepeuiteat of thenoreneat of the source of enleelon, tbe tro bela6 exanlneiltogether. U.podgoletsky aail ya.SEoroalfueky caIIed euchbortlerllae paredorea troo[tradlctloae of uncoont"r,,io. nlu
nethocl of observebility, ta principle, pJ.ayed a eorl/ i.mpor_taat part in the resolutton of tble parad.ox, i.e.r ln thecreetion of tbe theory of relatlvlty.

Quantun uechanlce also appeared., ln soue Eeasur€, sE
an outcone of the resolutloa of a rcoatracliction of en-
countelrfr 1n thtg cage between cIEeelcal corpugcurar nechan-loa (i'e', ![ewtonlaa nechentce) and. the c].asslcal nara theo-t?. Eoweeer, the role of the rave theor1l wae playelTere,
aot by the correepondlng tbeory of qetter but by the elect-
romagnetle theory, wblch wee why thfTeacouaterrr was fer
from be!.ng aE rreLupler as la the case of the lnceptloa ofthe (apeclal) theory of relatlvlty. Quantun nechanlcs ap-
peared aE the reeult of the reeolutlon, aot oal.y of a nco!,_
tredictioa of encounter,r but aleo of a nunber of other coa_tlatllctloae. rt ehourd be aotecl thet, rn reepect of the or1-glnal theorlee (thta referrlng eleo to the tbeorT of rele_tlvity), a theorlr tbet has alreed3r appeerod la, 1a tbe Lan-
Suege of pressnt-aley 10gic, a kiacl of meta-theory ia re-
epect of those theorlea.

Of prlnary lnportence for an underBtandlng of the
energenoe of quaatun neohanlcg wae e problen which uey be
toraod that of the stablllty of the structure of ordlnarxr
bodles, no)"ecul.ee, corpueclea or thoee etone whlch, fron
the vlewpolat of lrlewtoale! nechanlcs, fron the found,atloa
of netter and. uhoEe uotlon ulttmateLy cletermlnee all chehgos

v
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la tbe rorld. trrrtoa f,onnil a rry out by poetulatflg tbc
lafinltc flllasgg of the illrine orlgla ot th,c llttlal ctou
aad, so o!,. " Ths epnc problo appeared, eo to apeek, lE rll
tte tanglblllty rbcn Lt turaeil out tbat thc rlrrlrltlvc;
eton raE nor e eystan coaaletlng of electrloally cbangcC
pertlclca (a poeltlre !u,c1cua and negatlve electroaa), ao
thet lt becane troccsaary to tecklc the problel of Ltg rta_
blltty fron tbe an8le of tbc alesaloal tbeorlr of clcctro-
nogncth. rt ls couoa kaowlcilgc thet the nButbcrf,or{ atori
orcil ltr atablllty, lot !o nu,ch to tho firelcel lac of tbr
tlue as to thc opt{ritn of Ru,thcrfotd aad hta ailbtrcatt,
thctr co[fr.alencc that t'posltirc solutlo! of tbo p:roblcl
roulal evratually be fouad. |nal fould lt rea, la t9.13, blr
tlc young Denlsh pfusiol,et ttlcte Bohrl rho bullt I nucl.rr
uoilol by rpplylng to the Buthcrford, aton rhat ree thca
stlLl glaltoLrr quratnr bJpothcah. Iho .Dohr ltonr Ald fut-
ileci provc stebh, a property thst r!€ crplelncd by tbc
larg of, ltaturc; 1l other rorda, the saclcat eton at lcst*acgul.red".gtabt11ty, rrot bcoeas€ aoleo[G haa rrauScil hll-
eelf a.ad otherg of that la b,le ou-E.ns or l,! tho rE of
the {Lnlgbty, but becauaa it baal beca establtahcil by tbc
quantun lere of the notlon of natter.

InoldeateUy, lf one glvce ilcepcr thougbt to tbc rty
tbe problcn of tbe stabtllty of the etnraturo of, ttonlc
perttoloa of, lttter rla aolvcd., o[o Dry erca conlldcr

"13angc 
the ld,ea of ltg poaslblc EolutloE l"tr ang othcr rry.

Ia eeeoncc, tbe pnopertlcs aad notlon of necro-obJecta crn
be erplalneil by the 1rs of notl.on end propertleg of tbeir
compoaeat doro-obJeotc-ttat to ayold fa11lEg tato -.EBGg-
gue oil lnftaltun-oaly rbe! the propertlee aad, the notloa
of nacro-obJscta are aot ascrlbeil to the nlcro-obJcota.
Ebat 1e acconpllaheit by quentun ncchaalca, whicD, hag shorn
beyoad illepute that nlcro-obJeota obey qulte illff,crcnt
lEra than nec:ro-obJecte alo. But 1a that casc, the herilaegg
of nacrobod,lea, and the constaacy of the etanilarals of
leagth aatl tlne, eto., 1.c., all the phyelcal oharacterlg-
tlcs of nacro-obJecta rLthout rhlch neaeurone[ta e!d' con-
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Eequ,ently, phyalcal kaotLedge are Lnpoeelble, have toread
<lo, ftnil substantlatioa in quaEtuo nechanlcs es the nechen-
ios of objects et the atonlc 1evel.

On the other hantlr naa-lf I nay be pernltted. to say

eor-1a a nacroacoplc creature; he learaa of the nlcro-
rorld, only rhea nicro-obJecte effect the nacro-obJecte that
naa attacheg to hie sense orgaBa. Such necro-obJccts (rhloh
bccooc manta lnetlunente) cnable htlq to geln a netllateal
kaorlcitgc of, the nlcro-rorlil, Ihltll la hlg oognltlon of,

Elorro-obJacta, tan oannot but use tbc claesleal ooncepte
beoanac lt lE tbltough then aloac thet hc ceE ileecrlbc the
reetttngs of hls lnetnr^Eeats.r i.e, Lngmnch as he cauot
dlapeaee rltb the uee of, claaelcal theorlee whea naklng hle
ueBgurgnsltE.

Sucb, la short, tr the relatloa bEtweEn quentun encl

alassloal mechenlcr, thle lcedtag ua to aa underetaatllng
of that relatloaahlp botreen the fundenentalg ln the theor-
Les of phyelca whlch 1r, la our oplnlon, cherecterletlc of .
treatleth centuri phyalca.

In tho flrat pLaoe, ve ahould note that the nechanics
of the atonlc ror1il (quantr.rn nechenica) ' far flron belng
reduclble'to tbe nechenlce of necrobodled (claesical mechan-

lce) 1n the sere way that the theory of electroncgnetlem
sann6rt be :reilucecl to claae1ce1 oechanlcs (whlch lt iloee not
absorb), actual\r contelns soroethtag fa! greater then that
relatl.onehlp. As Eontlonetl abover guantun nechsnics pro-
vJ.dee, Ln a certgin senao, the fouadatLon of c1aeelce1 neEh-
aaicg; lt substantlatee sone of the funtlamental concepts
that reflect the propertles of mecroscoplc obJecte. Coaee-
gueatly, 1t behaves towBrde thoee concepts la the same way

aa lt doee tosarde clesslcal nechealca, in whlch the de-
rl,vatlve concoptB ere grounfletl in axlome.

fhe syetem of axione 1n a tbeory coatains the fundanen-
ta1 concepts 1n thelr liaksr whlchr hoYrever, are trot 1o81c-
e1Iy eubetaatiated withln that systen, but are postuLated

lo
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oB tbe basle of varlous conviaclng consltleratloae thet are
tatea lato consl.aleratlon when the ayetea ls belag bullt up.
In that aspoct, a theory lE caLled lnconplete (eoil non-
cloaetl), but that inconpleteneea ls of a dlffo!€nt Esturet
ln prlnciplol tban, say, the lnconpleteness of quentun E6-
chanlca whlch Etnetein hatl in vlcr in hle ebovetentl.oaed,
dlscuseloa ulth Bohr. lhe firntlanetrtal coacepta ln thelr ln-
terliaka, rhLch fom the exlomatLc ayatcn of I theorSr, caa
be subetaatteted by a theory that 1g deeper end broedcr
thea tbe one ulder coneialeratlon, and rlth a Ecr a:Lonatldat
etc. 0E tbe plane of loglcr the etatue of the tlcgrcc of
nenbetatrtlatlolr of fuaitanental conecpts ls thelr later-
11n,ka ln the arlonatiaa of a theory resenblca the atatua of
nEo!-contraitiCtlveneeAn, nConpleteElsgnr €tc., o! an a,rlOn-
Btic Bystoe, rhlch, es Goatl.l haa provetlr rloeallot be eqbstla-
tlated rith the Eeans of thet eyeten, or, la. a .uorc g6!0111
fom, the fundeoentsl propoaltloas of e theorctlcal eystcn
oarEot be obtalned through ftr lgg$}g9, bat they aaa
be f,ouad by the loglcal [e.rrs of, a broeal€r and <leeper theo-

"y.12 
u"log the aue logj.ca1 tcndtnolog5r, one [ev aay that

quaEtuE oechanice is a klnd of ncte-theorlr of claealcel
aechenlce. Thua, for lnetance, I{€rrtoErB theor.y of grevlta-
tlon, Ilke clageicel nechanlce, gsye !o thougDt .to the pro-
porttoaallty or (gLrea the proper cbolce of ualta) the
equallty of the grerttattoBal BEd lnertlal DaEa of e boily:
c1a6slca1 Eeohaalcs nerely recordeil and acceptcd as an ex-
perlaental fect that the Ecceleratloa of rarloug bodlog Ln
a gravltetloaal flelil 1e the sene. The flndlag of thc eub-
etentlatlon of the equeltty of, gravJ.tatLonal aail lacrtlal
ness, or rather, the substantiatlon of the propoaltlon tbat
thc grevltatloDal eEil the lasrtial Bass of e borl3r ane equel
ueent energlng boyoail the conflneE of llcrtoata tbeor? end
tbe coagtructloa of a theorT tbat woulil have been a klait
of neta-theortr/ LE reepect of that theory of gravltction.
It ree the latter that Elngteln dld by creettng a ncr tbeo-
r3/ of grevltatloa or, as he c*l^lad it, the general theory
of relatlvlty. fe sba'Il get that forth ln tlartetatE rorale
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by quotlag ceverel ererpts f,ron hle rrltlngs. It rtll bc
rnfftctent flr our pE Dosc to ltol,t ourselvsg to h1ats.

Ulth rcfereaoe to tbe pr.oposltlon tb,et rthe grevltt-
tlonal lass of c body le equal to lta laertlal [alarn Eln-
etela aaya that rthlc luportant lar hai httherto boca re-
corded la nscbaalcs, but 1t bail not becn laterprcteiln (la
thls oase ra havo nacd erpreealon: olasgloa.l ucohaaloe dlit
aot gubetaptlatq, 'found no grouada, .to.). trl aatlelaotorlr
lntcrgrttatloa'| aayo Binstctn la ooaoluelon, nG.E bc ob-
telacd 1l rc recognlsc the follortag feat: the g Su.llty
of a body nralfsats ltcelf, tocotlallng to clrcunateEcc!, aa
rln.rtlrr or eB frclgbtr (11t. rhrtvlnass,)n13. By forilulet-
lag thta ldcr, Elnat€la gavo r aubstantlatlon of the egual-
1ty of gravltatlonal cral lnertlaL Baa. as recorded, cnglrl-
oa1ly 1n claaalcrl tbcory, enil lnltlatotl hle tbeortrr of gra-
rl,tttlon. lhe follotltrg oaocrDt fron hle book fhat Ia thc
lbory of Bolattvlty? ca! tcrr! r€ an firo"ir.iIiiiIE'
fuadarenta,l lilcar nlnag&l r ooorcllaatc aystcn rhtch Le ro'
tatlag ualfom.ly rlth rcrpcct to rn lnertLal eyateu tn tbe
trertonlan Erlnolo lbs ocntrltugrl forcee rhicb nanlfest
thengelrcg la rclatlon to tblt eyetcn nuat, accordtDg to
llcrtontr tcaoblag, bo rcgtrdorl ra cffectg of, lncrlte. But
thcac oentrlfirgr.l foroer arc, craotly l1ke the forcee of
gnrlty, progortloarl to thc D.a€cs of the boitlea. Ougbt
lt lot to bc aoaslble ln tble caoe to regard the coor<tinate
ryrteb ae statlonar5r aait thc centrlfirgal forceg aa grav!.ta-
ttonrtr forc€s? lhla eeens the obvlous vl.er, but clasalcal
ncohanioe forbld lt.nl4

If re bring together crerythlag nentloned above, eo
to epeek, regardlng theorSr aa<l lte neta-theory, then the
follorlng conclnslon auggceta lteslf: tbe paratloree whlch
arlac ln e thcory aail galnot-be reeolveal by 1te loglorl
neane lnilloate that the thcory la gueatloa etaade et the
llrdtg of lte EealLngtul.ncsl, and that lts axlonatlce
(lta arlonatlc conetnrctlon). haa achleveal the suprene Logl-
oal conplotcneaa poaalblc fron the rlerpoiDt of that thso-

tl)ot
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!:trr actu.tl ooBtcnt anil lte Exlolrtlc forn. Suab Paradort!
arc Olatlnct, Ln prlaclplc, fron thoge tbat arlac tn a

thcor"5r aad arc resolreble by lte loglcaI Esena, 1.e. fron
pBraAor€B that epeak of the Iogloal lncompl-ctcaega of a

theortrr (or of lte lacorIrectnesg ln lte reaso[lBg or lnprr-
clgloa ln lte prenleea). llhe preaenco of l]gralorcs 1rt a
theory, suob tbat eanaot be reeolreal by 1ts 1og1cal BgBEg,

teetlflcg to the neceeeity of Eoeklng for nore geaeral and

Eole profoulil theorlea tbrougb rboge neaBs EEch Daraalorct
caB be resolveA (the recolutlon of suob DalBAoret usuallt
,colncltllng rLth thE constnrctloa of a gcncra'l theorT tbat
le belag eoqgEt).

[hua, the etlsteacc of palaaloroa of tbls type ncanal
ln eaeeacc, that the thyelcal cognJ.tlon of objocts la not
held rip at the 16r€L of sons Psttlculer theorTr but derelogat
lavqlvln6 Bor aspccts of naterlal reelltyr rLthout reJectlng
thc knorlEilge elreedy acblsvod by that theory. llhe erlat-
encc of paladoxoe of thtE typo slso neaaa that the tbcory
rhlch contalas then but doea not rcsolve theu througb ltc
means poteatlally lncludce a tbeory that ls nore gcaeral aail

deeper than It ltgelf 1g. Fnou thie rlcrpoiat' aEy rxlona-
tiaed theory necesearlly coatalaa eucb borletl6e tbat aaaapt

be eubgtantletcd, by the neana of that theoryr.for othc:rlgc
aognltloa roultl cone to a eteltletlll at a tleflnltc polatt
anal nhat hae .becn achlevoal rould turn lnto a netaphyaloal
ebsolut e .

lhe <terelopueEt of the theory of Pr6scBt-i1ry p\telca
1g eaeureil by the genetlc Eorlca of thEoretlcal sJrBtona

rhlch ere cloeed or J.ogtbally dcvelopJ'ag a,rlouatla. etnro-
tureE llnkecl together ln deflnltc relatlonehlper atructuree
fror rhichrln the genetlc aerleo, a Dorg Senelal tbeoretlc-
al syateu ovolves out of a Eore speclal syeter. fhusr the
further derelopnent of pbgretcal acletrce ileelt the ileath
blor at e olngle axlonallc ayaten of phyeloa, aa a ?bolct
ln the splrtt of the Eechellcal ldeee of the elglteenth aad

th6 Elnetaeath ceatutr.ea. As provc0, ln eaaencc, by Goedelta



theorene, gucb, a eysten aleo prored lopoaalble frou the
vlerpolnt of logJ.c: the loglcel tlevelopnelt of theortrr aad
of phSretcal gcleace es e whoLe ls e:rpreeebd ln s genetlc
hlererch3r of axlonetlc systene, a hierarchy rhlch conblnee
both the treade tonarde atebl1lty aail the t:rend torards
varteblllty' both of rhlch are iahereat tE laaltvlitual erlon-
etlc eyatcna aait tn thelr aggrcgatc.

.Altbough e elngle arlonEtlq syateE (strtcturc) in the
splrlt of claEel.oel. pbyslce ie non ileftact, Lt 1e ln the
.realn of lileae nore thaa lJl a[y othsr atsa thet tbe out_
uotleil and the dead trleg to drag dora rhat 1g a1lrc ea<t pro-
greeslve. t eXngle axl.ouatlc ayeten 1E aleo belag revlvcit
J.n preeent-ilry ph;rslcs, truep ia e forn that nouldl aecn
far renoveil fron r.te rclBgsicalrr nodeI. Ehe foll0rrag aotl0a
of phyalcd ecieace le to be net ln preeent-ilay literatune:
phyelce ie dereloplag aa a! axlonetlc eyeten that ls, 1a
prlncl.ple, rl6oroue and non-contracllctory, a eyeten that
lavolves at1 lts clepartneata, aarr one ln whlch tbe hiEtori-
celly earlter theory (together rlth 1ts axionatica) le en
extrene partlcul'ar lnataace of the hlstoricaLly r.ater theo-
ry, lnaenucb as tt pror€E to be bloaaler thaa the 9ar11er
on€. T,'lth the paerage of tlne the satse tekee place nlth the
letter theory aad eo on end so forth.

Ilhea e theorl ia geaerallsed, 1.e.rnhea E transitlon
takee pLece from a epeclal theory to a geaeral one, the
forrer does rot conpletely dlaeppear is the letter, whl1o
the geaeral theo4r doee not becone the eole true theoretl-
cel eyeten ln p\reice, as would fo11on fron the idea of a
elngle e.rlonatlce ta p\reical scieace. In fact, a apeclal
theory is preserred wlthla the geaeral oae, atrd 1a a noili-
fled forro (thls also refemlng to cleflnlte concepts of the
speclal theory): it remalne ulthln the geaeral theory ae
an approxluateil theorT, lta concepte also renaining aB ap_
prorlnatetl oa6s. FroE thls potnt of vley{, one can speak of
sboolute elmultaaeity ia Elnetelare tbeory of relati.vlty
ae well. Ihus, a theory ls aot caet off wlth its traasition
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to e geaeral theory bnt resalne as a rsLatlre trutb., l.e.t
aa abeolute truth rlthtn certain 1lntte.

Connectecl rltb eI1 thls ls tbe flndlng of a^aererg to
ths follorlng queattons so[e of uhlch hare boen conslalelteil
above: rhy la lt neceaaerSr, I'a the search for the raoa-

Euolt<tltyr of roBe EpstlEl fomr to Eeks uEo of Eucllalo.E
B€onetry? lthy 11 lt that wc lccrn ebout the propcrtl'er of
the spetlo-tetspora1 contlauun froE measurementg of local
spac€ ard 1ne? Wby are conceptE of cle8Elcel B€cbaalcg

us€d to descrlbe expolfulsBta that arc the enpllloal bagla
of quaatun Bochanica? the ll'et ntgbt be coEtlnueal.

fr thue seE that illelectlcal coatracllctlon-the sourcr
of aqr developneat and vltallty-operatcs ln arloustlol ag

rcll.
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c:rBEntrEEI,CS AIqD tHE SYSIEU gI' nEy SCIEITITIC
PRIMIETES

Borls UtrBlltrtgEv, D.so. (phl1oE.)

Cybcrnctlca le a rclattrcly ncr eolenoc, but it already
hae e hl.otory of auccegeeg aail as yet uafulflllcal hoper, ltl
orn tradltton!, a[ lnpress!.ve volune of ltterature, ita ora
adnlrers antl aoeptlcs, enthueiaatlc adhere[te anA gober-
nl.aded rceearchere, as reLl ae eclontlf,i.c popularlsers atld
nytbologlaers. fbe €xBloBlo[ of cybernetlc euthusl.asu
tbat atlrred thc lnaglnatloa of nany aclentlgts aait thc
broail nags of Eolenoe-lorsrg Lg now belng rcplaccrl by e ol1r
rnd buelnceEllkc attltude torards cybernetlca, by aE analg-
als of the reallstlo poselblllt1es lt proviiles for aolvi.ng
actual problena tn angr partlculer ecleoce. Sonotl"oos lniilvt-
ilual illaappolatcil voiceE end :reproaobeg sre hca:ril to the cf-
fect that cybcrnetlce has aot provlited a gulck 6o1ut1o! to
the problete thet have faced reseerch workerg for naayr a
decede. They cven caet aloubt on the eclentlflc gtatus of
aybc:raetloa on the plce that Lt cannot eaumenate n1t. oran
lara.

[e beltevc that, ln the ftael ana1yala, there 1a eonc
f,ouadetion for both a buelnegellke enthuslagn ead soBo aocD-
tLctan. Ihls 1g to be found la thc sgeolal aaturs ea<t plroc
of cybernetlcg ln tbe eyaten of aclcntlflc kaorlettgc, ln tbc
character of lts ecleatlflc conccpte an<I prlnclplee, its rp-
proech to the obJeot of reEea:roh aail, f1na1ly, the trenen-
doue dcnrnils nade on thlg ner flclit of, scteace.
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At ftret gleace, tbc"energence of cyberaetlcs oonatt-
tutetl another etep towarrlg the fiuther atlffcreatlatlon of
sgt€Dcel glace e aew allsctpllne eppeared rlth ltg owa
subJoct-Eatter aad lte Eeu problenE. Ia tble rcally the
caae?

II,r,

lhe ffuret questloa nuet be about the etatua of cyber-
aetlce: can lt be coneldereal a pertlcula:r gclence, auoh aB
quantun phyaloEr nolobulsr blology or thc theory of Iar?
f,e b6116ro that tbe leaaons bchtnd and tbe htstory of tbe
eDergeocc of cyberaotlca, as rcll aa ltg sclsntlflc coatent,
lndlcats thdt lt ls aot yct aaother pertlcular dlsclpllae,
but a sclentlflc fleltl tylng togcther ln a cirteln sclcatlf-
ic regloa the geaeral ideas and prlnclplee of.a nwobcr of

.disclpllneE tUat etuily the various claeecg of gelf-control.-
llng systens. [hls lilea rae erp:reesetl, though la iaeufflci-
ent detall, by lforbert Sleaer, oae of the founilere of cyber-
netlce, 1a h1s well-kobra rork gyberaetlcs or Control eacl
Connuaicatloa ia the Aninal aad the Uachlae. o

AE a sctenttfic fleld enbraclng varlouE partlculae
gclenceg vlitb lts concLuel,oas, prlacipIes, ana geaerallatag
loneepta, cyberaetlca hae certaln lahereat nethoclologlcal
functlone of a reglonal slgalflcance. IE thls eeaee, clbe3-
aetlcs'1e sinll.ar to brenchcs of knorrledge, such ae phyatce
or biolog5r ae a whole, etc. fncleEcl, rith lte-flrnalenental
prlnclplee, conceilte entl laws (for 1nataa".ltU" Iar of thE

'conservatloa of natter and energy) physlce as a branch of
knowletlge fulftle a methoilologlcal function for tadlildual
phyelcaL ilS.sclpllnee. the eane appliee to biology encl othor
branchge of knowlerlge.

Generallelng sclentlflc 1deae, the general Eclentlflc
princlplee anil ecleatiflc concepte usually couetltute the
theoretical baele for the nethocl enployecl. to Eolve perlt-' cular ecientiflc problena. For thle reason, cyberaetlce hae
sone ngthodologloel functlone of a regional significence
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for s nunber of perticular saiences. IE thle :enee lt is
einller to the heed dlaclplLnee of braaches cf knor3.efue,
th€ oaes that aupply tbe otber dleclpllaee with thelr gen-
enal ooacepte a.Eal prtacl,plee of a notbodoLoglcal elgnlfl-
c*Fce. But thle lg where the slnllarlty seems to end, for
cybernetlce LE not a partlcular gclence and hae uot become
ths hcril illaclpllnc of gonc branch of knowleilge, aa general
phyelca has to the other pbyslcal disclpl.lnee.

llhe general prlaclplee aacl coacepto of cybsraetice are.
of greet lnportaaoe for bio1o6y, anal of sone lnportaaos for
ladlvtiluel Eocl&l scleaceg aail e aunber of techalcal scl-
oncea. But theee prtnclples antl concepts a]re lot the baeic
oaeg for blology, eoclology or Eny other branch of sclence;
whlch bave thelr own funclaneatal principles and coacepte.
Cybernetlc lileag ere of auxillary ancl subslaliary, though
great lnFortaace to them, so cyboraetlce doea Eot and can-
aot f,uIfU the functlona of a head scieace iE relation to
b1o1og3r, eoclology or any other brench of knowledge. Cyber-
netlce hes another taek, tbat of brlaglag severaL brenches
of knorledge together 1n oae sclentiflc region accorcllng to
certaln featureg coEooE to thelr obJects of study.

Poeslbly the fo:rrati.oa 1s under way of a cybernetic
brench of knowle<lge enbraclng such partlcular dlsclpline
ee LaformEtlon theoql, coatrol theory, ganee theory and a
aunber of others, If thls le so, lt ehould be renemberecl
that the ray euch e branoh foroe la in greet contragt to
the energence of other breaches of kaowleclge. tr1rst, alnost
all cyberaetlc d.leclplinee eppeered, before the cybernetlc
sclentlflo fleld ltself, aail for eorne tine developed relat-
lve1y tadepenclently. Second, thore ig ae yet no lustifica-
tion for cLainhg that the branch hee a head tiiscipJ.iae-
cybernetloe ae such. tror Eow there 1s only cybernetics as
a scientiflc fieldr and the cyberaetic branch (lf it realLy
exists) can be heacted alternately by, first, orre, then anoth-
er cybernetlc dlecipllne. I,t oae tine the leacting one $aE
ltrformatiotr theory. Itr the future, aEother dlsclpllne wil!.



poeslbly take over, tlepenillng o! lbo condl.tlons anil loglc
of the dereS.opnent of the cyberaetlc fleld eg e wbolc.

|[he epeclfic nature of cybernetlog as a regloaal acl-
entlflc flelil pred.etermlnes both the euccesaoa anil fail.u:ree
1a lts appllcatlon, rlepend.iag on the denaade nad.e oq 1t eail
the ekl1l enployeil In ut1llslng lta potentla.l. Appllcrt ln
ltg aeturEl role of regionaL eclentlfLc fleld,, cyberaettce
uadoubteclly hae e heurtetic eigalflcancE ln research ln the
partlcular gclencee. It belps regolve coupler problena la
these areas, end ln thlg eenge lta coatrlbutlon oannot bc
overestlmateil. And, oa tbe contrary, the potentlal of oybe:r-
netlcg 1g reduced to a mlnlnun aa Bootr as attenpte are uede
to gubetltute tbe prlnclples of cybernetlcE for the oontent
of gore pa,rtlculer gcleace aad cyberaetLcs la expected, to
procluce arr Exhausttr€ 4!.19I (prlnarlly by cybernetlg
ueaas) to the problene of bJ.o1ogy, aoclology and, eertaln
other scleaces.

Juet 1lke partlcular ecJ.eaces, ecleatlflc flelilg have
thetr owa eubJect-roatter. llhe ldea 1g wld.eapread that, in
oontrast to eclencea stud.ylag the varloue foraa of the mo-
tlon of natter (phyelce, chenistry, blology, soclology),
cyberaetics abstracts fron the aubgtratum anil the actual
forte of the orgaaleatlon of roatter, ancl fron the actuel
bearere of notlon. Ite lrherent approach le a functlonal
oEe-a stucly of the self.uotlon of aone clesees of naterial
systeme, regarcllLeee of thelr epeclflc natter.

lbe subJect-uatter of cybernetlcg ls la eone geage

abetrect, and tbie le where tbe alnllarity Iles betreen
cybernettoe and nath€natlca. CyberneticLaue are lutereEted
ln the general prlnclplee of the setf-notlon not of all na-
teriel eystens, but oaly of functional, or, la other rorde,
aelf-controlling aystona, lnclud,ing llvlng, soclel aatl cgr-
taln technicel eyetens rvhlch tliffer rilth respect to thelr
substratum, Level of orgenlaatlon, and forn of seLf-motlon,
but functloa ln accordance with prlnclples aatl lawe that
sro cotruloE to a].1 of then. Considering aLL thla, a ehort
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dcflnltlon of the eubJect-netter of cyberaetlce nlght be ee

follorg: shose
tegk la to put folsard the genoral prlnolples aaal to lnvos-
tlgate the general Xars of the eelf-notlon of eelf-control-
11ag eyatene by neana of the lnter-connected ncyberneticn
partlculae EclenceE (lnfotnetton tbeory, autonation theory,
guca tbeoqy, and Eo on). llhle def,ialtion neturally hes no

preteaalona to belng a conplete one, If oaly becauee cybe:r-
netlog ta only ln 1tg early stagosr so Lt 1s ae yet tnpoe-
elble to f,oresee elther tbe volune or tbe aature of the pro-
btena that thla proulalng eclentlftc f1eld w111. put for-
rarrl.

fbe subJect{att6r of cybernetlcs aleteralaeE the aature
of lta nethod, the meane by which lte problene ere fotilulet-
eil and resolv€d, aail the resulte luplonentecl ln Dractica.
.0,s a ru1c, the firnilaoental probl.ene of cybernetlcg are sn-
gentlered by tbe requlrenente of the parttcular sclences la-
rcatigatlng speclflc clasaes of fuactlonal eyetene. The

theoretl.cal solutlotr of there probLeme by cyberaetLc neane
cannot be dlrectly realiseal la practlce. ft 1g the n6aaE eudl

nethoils of tbe Dartlcular Eclenoes studylng not functlonal
eyatena Ln geaeral, but. furctioael eyateus nl[ fle€htr; 1.€r;
1lving, aoclal or techalcal eystens that exiet aad fuEction
1n thetr ora epeolflo uaterlal enbodlnent, thet are requlred
to turn aohcues of ebEtrect cybernetlc aystene lnto aotual-
ly operetlag prlnclpleB of roal oystone.

The cnergeaoe of e ner ecieatiflc fleLd 1n eone way

reflocts ecleaccrs growLng demencl for a tliffereatiattoa of
knowledge. Tho blrth of the cybernetlc sclentlfic fleld
constttuted yet another etep tourards eatlsfylng tble alenaad.

But thls ie not what ilete:mlnee the lnportance anal .ro1e of
oyberaetJ.ce tn nodern scleace, whoEe tl6naadl for e syatheslo
of knowledge le Juet gs great, lf not greater, Vithout such
t Eynth€sls sclence ig no nore than a colLectlon of lsoLateal
ldeas. !o a conelalerable exteat cyberuoti,ca reflecte the
ecconil denead, fo:r ltE naln futrctlon ls to glg!$lgg knof,-
ledlge, eouethlag thet le pertlcularly Eeceeaery <Iue to the



acceleratlo! of Lts breekdlorn lato partloular dleoi.pllne.
Such ig the obJecttve dialectlc: the tendency toward.s e sytr-
thesis of knowledgo carvea lta urey in the f,o::n of a fur-
thsr d,lfferentlatlo[ of eclence.

xxx
llbe orinclDles of cybernetice. lhE eetabllshneat of

cybernetlce, e prooeos that 1g etilI coatlnulng, ls the
fo:oetion of a eysten of ner scLentlflo prlnciples aail coa-
cepte ref[ectlag the functlonsl ualty of all dlagsss of
gelf-contro1l{hg ByBteDf fron llr{ag onee to eoclal oaea.
We ar6 talklng about a eyeten of prtaclpleE ead, concepte,
bearlng la utnil therr laeeparable link aad lnterconitltlon-
allty wlthla the franenork of the J.ategral eclcatiflc flelil.
lhle floee aot, of coufa€, nean that certaln prlacJ.plce enit
general coucepts of cybenaetlco canaot be iatroduccil Lnto
and hrestl.gated. by the partlcular ncyberaetlcn gclcaceg ae
relatlvely lntlepeaclent pheaonena. [hua, fo3 lartrace, thc
theory of inforaatloa oonnunlcetlon caa abstract fron thc
conoept of rcontrolrr aad. svea from the co'ntent of thc ri6-
aale traaenttted aloug the channel, aad operate ulth the
soncept of dltrformstloan ln consld.erlag certain engJ.ncerlag
probleua coan€cted wlth telegraph, telephone and otber foms
of connunlcatlon. Loag before the energeaoe of cyberaetlce,
the prlnclple of feecrback wae ueed, and etuatled theoretloal-
ly t! radio engiaeerlng and blology.

Wleaor focused consld.erable ettentlon orr the prluclple
of feeilback ancl etuclled lt on the overalr theoretlcal praae
as e general prlnclple of aLl co!.troL proceeseg. fhls gave
rlEe to the eppearance In cyberaetics Ll.terature of a ten-
tlency to equate the coateat of cybernetl.ce rlth feealback
theory.' IE our op1ni.on, thi.e lnpoverishee the conteat of
this eclentlflc fleLd aad doos not help ia reveall.ng the
lntegral eysten of its ner prlnclples and concopte.

Ae alreacly noted, the bagl.c prluclplee ancl concepte of
cybernetlca are thoEe of the seLf-notloa of sel.f-controIllng
eyetens La geaeral, regar&1ess of the actual gubetrat,ur of
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eech lndlvlilual eyaten, tllthout pretenilJ.ng to etrlct geaetlc
or loglcal consletency, we shal). eaumerate soloe of theae
prinalplea that have been elucldetecl ln sooe nay or'nen-
tloneit lE works ott oybernetlo€.

T,'€ thlDk that the basic princlple of "the exlstsace
and functlonlng of eelf-controlIlng eysteae ehouldl be con-
sldereat ae the orlaclple of actlve self-notlon oa the baglE

of rogular reoroduction of i.norobable stateg of the elenente,

Eubeygtooe or the eelf-coatroDlag evstsn ee a whgle tErogFh
tbe uge of the enemv of the eavirpnnont.

Antrr self-control proceaa conetltutea a rtreaktt actlon
by the ccintrolllng rre1eneBtI on the controlled oae-the ex-
ecutlve e1etr6nt for acblevlng e epeclflc regult which can-
aot be obtelngd by the eelf-contro1L1ng, syatentg controlllng
treleuentil aLono. Itr oraler that thls actlon might be repeat-
ed 1n e further act, rether then be one-off' the eeLf-
controlllag eyaten as e whole must poseess a regularly re-
newed anil eufflclent trunb€r of degreoe of freetlom, l.e.r lts
elenentE or Eubeysteus nust have tbe capablllty gr the pos-
elbfllty of transferrlng fron a nore probable to a leee pro-
bable etate, 1n the physlcal eenee of the wordr by uelng
the energy of the envtroament.2 thl" transltton, ln coatregt
to reectlve changee ln the stete of tbe phyelcal eyston un-
der the iafluence of the eavironnent, le characterlsetl by

a hlgb degree of activlty expreasetl 1n the ab1L1ty of the
self-contro1llng eystem to eelect lte beheviour lr:reepect-
lve of the phyetcal princlple of the Least action, or tbat
of the groateet probabllltyr wlthout upeetting the second
prlaclple of themotlynamice or any other law of physice.

Ihe letter concerEs lndividual cases of arapllficatloa
when the weak ectione of eme physical objecte on others
Iea<[ to large-eca"1e physlcel erente. Thege enpltficatlon
processes, however, are not controL processesr slnce the
physical eyaten always pasees from the less probable to the
nore probable state, and the anpllflcetio! process ie not
regeaereted, spoataneouely. Cybernetics studles spontatreous



aad regularly renewed topact by tbe coatrolLlng oB tbe corr-
trollcd !.a llriag, eoclal antt certaln techulcal ee1f,-oontrof-
llag ayatene, rhlch ere cerrled out by ualng the eaerg5r of
tht envlronmeat.

Although cyberaetlca abetreota fron the substratun of
thc aelf-coatrol proceaaee, lt doeg aot go eo far aa to
takc ao accountr !.n lta baelo prlaclplc, of the eouroe of
the gelf-controllr"g ayatcnra hi@ rctlrlty. rn lta con-
atructlons lt canaot conpletcly ellnlDate oaorgy paoc6aa6e,
for thege arc the phyalcal brels of self-ooatrol prooeaeea,
plocessea of lnpact by thc coutrolllag on the controllcd.
Pron the etanilpolnt of tbe gc[orBl eyetens theory, thla
prlaclple of cybernetLcs lc qoaalalereal fron the polat of
vlew of so-calle(t nopen syetcurn rhlch are capebre of teklng
part ln the oxchonge of subttaucor aail oncrgy wlth the en-
vi,ronmsnt.

thc prooees of control DroBuDeE e certaln uulty of tbc
controlling anit the coatrolled neloneatsn of, the aelf-con-
troIllag ayaten, the controlllag elenentra ebllity to inpact
on the glven contr.olleil elenent and the eblllty of the 1at-
ter to subordlnate ltaelf to and accept the actton of tbe
oontrolling element. Ia brlef, the controlllng and the con-
trolleil nuet be rcoaJu6aterotherwlge thore cen be no regular-
ly regenerated procees of coatrol.

lhe conJugatlon of th€ controlling anal tbe coatrollerl
1s chalectsrteeil by the relatlve prloacy of the controlllag
nelenentsn ovor th€ controlIed,, by a certaln Elborill[Btlon
of the executire elEnette to the supremacy of the coatrol-
11ng n61"r"!tsr. Itr other worde, a relatlon of hlererch5r or
eubortllnatlon Ls thus eatablleheat betreen the controlllag
and the controLleal.

Such a relatloa or the hleretchLcaL prlncipl.e (prln-
clple of eubordiaatLon) te oaE of tbe basl.c pri.nolplee of
cybernetlce. Thte does not EeaE that the erecutlve elenente
are conpletely renoretl fron the fuactl.oae of coatrol. fhe
hlerarchy of controlllng eacl executlve eleneatE le not eb-
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Eohrte, but reletlre. Dspetttli[g on the conilltlons of oon;'
trol antl the leveL of orgenleetlon of the eelf-controlllng
syetem, the executive el-enente operate wlthln the procees
of control to erert an actlee and eubetantlal tnflLueEce oa
the oontrolLtag elenenta (for lEstehc€, through feedbaok).

Phyelce a[d oth6r acleacee rleellng rith lnenlnete na-
ture do aot cop.e across the phenooena of tbc balanceal fu!o-
tionlng of physlcal systens, BheE each of theLr actlone
muEt be preceded by account belag taken of the Epsclflo
feetureg of thc envlronment aail the lntcrnal poesibllltl.ea
of the syeten lteelf. Thle le why physlcs doee not necdl to
etuily actlve fo:soa of ,eflectlon, but coaflaee ltee1f to
the phyaloal (rsectlv6) fo:ms of refilection, rblch arq ueed
ln erperlnerte to stud;r phyaloel ph€BoDe!.a thet caanot be

directly obgerved.

In coatraEt to thla, blology, aone techEls.] eolcncesr
the eoclel actenqee sBd the dybernet!.c eclentlflc fle1d caa--

not avoltl the actlve formg of reflecttoa inherent lu elI
aeLf-controlllng eyetena. lhc functlonl,ng of self,-control-
ling eyatone le detemlneit by the -coordlnatlon of thc self-
control proceaaes rith the envlronrneat and rlth thc poeei,bl"-
Ilttea of the syetea Itaelf. If there ls no correeponaloEce
betreen tbe eyatente plannecl actloae aad thl intcrnal and
e:ternal conclltlong uniler rhlch lt fuactlone, eventually
the syateu ls bounal to co11ape6. For th6 eelf-coatroIllag
eysten to firnction aornally, lt rouet take acoount of 1tg
oun posa:Lbllltlee aatl the epecJ.flc feeturee of tbe olvl.ronr
r06at as e conilltioa for, aad., sinulteneouely, es an topeill-
nent to lts edgtence. [his le echleved through aotlve re-
flection of the envlroueat ead se].f-ref[ection of thc sye-
tents orn gtatea, nata1y by epectallEeal aalsptlee organs
(the sease orgaEs 1n animels, the nechanlame of lrrltablll-
ty ln plante, eenelag eleneats 1n artiflclal self-control-
1lag systeme).

fheee forEg of reflectioE ere, 1n some fo::n or e[othe!,
E nanlfeetatloa of their comon eEsetrce: everyubere the re-



(fleotlon process 1e reproiluctloa of thc apeclf!'c feetureg

of the ortglna.l by other meane and ln another fo:m aE chsnS-

es ln the proceasea of the reflect!'ng eyeteu uailer the ac-

tlon of the or161na1. Reflectlon beccoee Sctlve when It se-

lect!.rely reproducee ln another forn the epeclflc faaturee

and trends ln the changee ln thc envlronnent that are vlt&l-
ly lnportant for tho refLectlng (self-controlllng syetcnt

whEn lt te Elnultaoeoualy sclf-reflectlon of the syaten and

rcfLeotlonofthecouraeaadresulteofltglnteractlonwlth
the cnrlronneat, and, sonethlag of ooaglcterabXo lnportancet

rbenltaotEesoagofthelnternalcatrsesbehlntltheeelf-
controlllag ayeteore cholce of behavlour'

Reflectlon can bE calleil actlrc laagul'oh ae lt inter-

ectewlththeotherProc6Bs€8of,theseIf.control1lngeys.
tan that nake up the encrgy, foroe and naterlel basie of

aclf-coEtlo1, and dlrecta then 1n conformlty rlth the re-

qulr€doltt6 of ths syetenre eurvlvBl and devolopnent untler

tbc externel anit lnternal condltlona of lte functionlng'

FotelSE Lltereture on cybernetlca doeo not consl'ler

speclelly the role of the reflectlon prooesses 1n the func-

tlonlng of eelf-controlllag eystene, though alL the authorat

reaeonlngs concornlng the feedbsck prlnclple eseentlally

orlglnatefrontheproposltloathattheeelf-controlllng
gyetem recelvee rlaforoatlonr about the characterlstlcg of

the outcr rorlil End tbc reau]'ta of lts behavlour' It wae

Sovlet euthore rho flret focuesed attention on the role of

reflectlon 1n the proc€EeeB of control and conmunlcatlon'3

Thcy put foruartl the prlaclple of active ref[ectloE and

self.leflectloEagoneofthebeslcprlnclplealBthefu!c.
tloalng of EeLf-controLllng systeme'4

ConounlcetionbetreeatheelenentBofphyslcaleyeteoa
1a acconplished by Bsans of phyelcal lnteractlonB' B5 a

regult of whLch materlal, fleltt, energetlc and structural
qh?Ylges occur in the interacting obJecte' Only through

physlcal lntEractlons alo the elenente of phyalcal systens

conblnclntoaalategralfomatlon.Forthlereason'phya-
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1og, belag the generally reoognteocl Laa<ler of the natural
eciences eveE toalayr cloee aot require the concepts gf nla-
fo:mat!.oafl r trlnforEatioa causelltyn, or niEfontretlon connunF

icatlonn to deecrlbe phyeXcal reallty. Ihis 1g tf the applt-
cetton of the lcleee of lnfonnetlon copnunlcatlon theory 1e

aot conel(lereil la creatlng tho techllcal neans for p:ocea-
elng the regults of physlcal experJueate and the woral nln-
fomatlorn ls aot taken 11 lte overyclay serge to ladleate
knowLedge recelved by a physlalst fron lnvestlgetlon of a
phyelcal obJoct,.

Bl.ologlca1, tsaEy Eoal8l aatl technLcal sclencee etutp
materlal ayetema rhoae elenentar apart frou pbyalaalr cben-
lcaI and physlologlcal lateractlona, are aleo couleotetl rlth
e!. laformatloa connunlcetlon, rhlch lg fuaclaueatelly ner 1D

oonpariaon uith phyalcal conmunlcatlon eystenor At the sane
tlne, thls ner foro of conmunlcetion l-e 60 lnportent for
preaervlng the lntegrtty of the gelf-controlIlng eyetens
that lt nay be coneldereal declelre for then.

W!.thout reEularly accompllshedl infornatton connualoa-
tlon, the eelf-coatroUltrg oyst€tr- oantrot functlon nor ce[
lta lntegrlty be preeervetl. .0, reakcnlng or oonplote loga of .

comr,rnlcation betrecn the elenents of the eel.f-controll!.ng
eyaten lnevitably leade to the ileatnrctton of all other cs-
nunlcatXon, to a halt ln the phyelcal aBA other lnterac-
tlone wlthla the frauswork of the ayaten as ar Lntcgtal for-
matlonl and to the col.lepee of thE systen.

If the prdnclple of actlve rcflectloa antl s€If-noflac;
tton expresges the way the self-controL1lng ayeten eoordlu-
atee its ectlone nlth erternal condltions and 1ta orn poe-
albllitles, lnfomation cauea.Llty end the prlaclplc of ln-
formatlon comunlcation reveel the foml rhlch lentla tbe coq-
tent of reflectlou conmunlcabtLlty ad helps 1t become a
real factor ln controLllag the actlonE of the aEl!-coatrol-
1lng eyoten.

A conelalerable aunber of rorkE have been devoted to
the problene of inforratlon connunicatlon (usuaUy cellcit



etuply connu[tcetlon). l[e!y euthore atuilSr the metrlc espectr

of laforuatlon tranauleelon along a cotuunlcatlon channel
ln the forn of e slgnelr oolvlng problena of the naxlrum
slrnnot carrylag capaclty' glven ntntnum tlletortlon of the
slgnale. Uafortunetclyt llttIe regearch heg beea publlabeil
ao far oa a quantltatlve aaalyele of lnfotnation content'
e.lthough thla problen 1e of firnclaoental elgnlflceace for
control thcory, slnce thls theory le alreya 1lnked rlth the
eclf-controlllng ayatalte valuc relatloaahlp to the factora
of tha cnrlronmcnt.

IE the *orldl of ph5ratcal pheaonena there le no vaLue

crlterloa pertalnlng to the resulte of the interactione of
obJecte, rhlch arc lnillfferent to lnteracting physlcal eye-
tcna, aad beforc the bcglnnlag of lnteractlon aot oas eys-
tcm predcte:olnes ltg regults ilepenillng on the taek of pre-,
aervtng lts own lntcgrlty. Such a teak slnply iloes not erLat
tn the rorld of phyalcal eyetcna.

Sc1f-controlllng syetens dlffer fundlanentaLly froo
slnple physical aystena ln tbe ray thelr funetlonlng le
illredtcd towerde achlevlng a Blteclflc result, nlthln c€rteLE
1{n{tsr rcgaralLess of changea 1n erternal contlltlons. ?he
functlonlng of seLf-controlIlng eyetema ls alwaye a proceBs

by rhlch tbey preaerve tholr tategrlty aad. qualltatlve de-
flnltcarEs. For thls rsaoonr lnternel changes tn eelf-con-
trolllng eyotcna arcr BE a rule, functionally lnvarlent la
the genge that tbey arc illrectecl towerdg aohlevlng a etrlct-
1y epeclflc reBult Becesaary for the eurviral of the systeu
and 1te further alevclopncat. Thle le lf the eelf-controlIlng
eyeten 1a eufflclently h1gh1y orgatdsetl for self-deveLopment.
Such a functloaal lnyarlance 1e accotopllshed as a proceae

of target-s€ttlEg aacl target-achievement r whlch ls Bn ob-
jectlrre functional. pheaonenon, regardlese of whether lt le
recognlsed 1n the ce6e of conscloue human actlvlty or tekea
place wlthout the partlclpatlon of consciougaesE aa ln aLl
other casea of the activltlee of solf-contro11lag syeteua.

The prlaciple of target-settlng ls iaeeparably l1aked
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rltb tbe prlacXples of actlve ref,l'€ctlon aact lnforEatloD
counualcatloa, slnce tbe fornatlon target-tbe fuuctioaal
tnvarlaut--ls acoonpltshed. by a geoorallsation of, the coa-
t6nt of prevloue reflectloa of tbe envlroaueutr 89If-
:ref,lectloa of the Byoten ald representatLoa of lte requr.-r

rsn€Ets, and by a generallsatl.ou of the elenents of the syd-
ten ln spaoe and tbeir etates la ti.ue, acbieved rlth tbe
beLB of Lnformatioa ooonrrnlcatlon.

On the whoLe the procesn of target-setttng aad target-
acbleveneat is one of the meln fo:ne of activo reflectlon
of reallty, durlng whlch the gonerallsetl co[tent of pre-
rlouo reflectlons ln the fo:m of the experleace of the eya-
tem becomeg an lnherent reaootr for the purpoeeful activltleg
of the self-controlltng syeten ln the eavlronnent.

larget-achlevoent 1g not poeelble uLthout comparleon

of the resulta obtalned by tbe system antl the aet targctc
F4d, on thts baele, correctlon of the actione of the geLf-

coEtroLllng sygtea to ninlulse the dlacrepancy betwecn the
set, 1.e., tnlt1a1, tangete a[d those realieed. All thls te
achlevedl thrcugb the f.eedbeck between the executlve eleiaentE

and the controlling elenente.

We sheIl aot conglcler ths foetlback prlnclple ln iletall '
elnce lt hae been thoroughly elucldated 1n worke on coatrol"
Let ue note only that the feedbaak le realtsed tbrough re-
flIection by the executlve aatl coatroLllng eJ.enenta of the
resuLte of the syetentg lntersctlon wlth the enviroucat
encl, ee a ruIe, on the bailg of laformatioa conmunlcatiou
bet$6err the elenents of the eysten or self-coatrolllng
systene together.

the prlnclples of seLf-control coneldereil ebove are
nnlted and tied by the priaclpLe of atlaptatlon of the
Eyetem to the lnternal and extornal conclitlone under whlch
lt functlona. Adaptatlon can take the fo:m of slmple ailJuet-
nents by the aelf-controll-lng eyetem to the speciflcs of
lte environmetlt, as e reault of changee ln certaln paranct-
ers of the eyetem, la auch e way that they conjugate ulth



tbi correepondlirg parametera of t[e envtronoent without de-
atroylag the lntegrlty aad quelltatlve deflaitcnees of the
syst6ro. Such a fom of aclaptatloa Ls llherent 1a alL eelf-
coEtrollLng syBtona. It ls Llnlted by the possibllity of
ch.n8ea of tb,e systents etate and le useleee when the cheng-
ea ln erternBl. conalltlona Bre of conelderable anplitude.

Elghly orgenLeed gelf-coatrolllng ayatetrs aro capable
of a Eore aophletleated, ectlre fom of acleptatlon rhen sln-
plc edJuetoent to the envlroauent te aupplenented by trens-
foraatlon of, thlg onvlronu.nt by tbe geLf-contro[fu€ sys-
tcn 1n gccord.a[ce wltb lts taekg of survlval anit furtber
clevelopneat.

I[ot one of the enutnorated prlaclp).es of the functlon-
lng of the eelf-contro1J.1ng eyeteu catr bo realleeat la ieo-
Ietlon fron the other prlnclplea or co[trary to tben. fhe
sygten of these prlnclplea erpressot the geaerel featureg
of all the prooeeaee of geLf-control ladepend.ently of thelr
naterlal a[d e[ergetlc subetratun. At the sme tine, it 1s
dletlngulshed by a certaln ilegree of abetractneee, inaeper-
able fron the baelc lars of th,e notlon of Detter, anal can-
not be coael.ilered in conplete laolation fron the nateriEl
and encrgetic eubstretun of the procesees of self-contro1.

rrx
0n tbe sygten of cyberaetlc prlncloLes glld coacepts.

Tbe oyeten of the beslc prlnciplee of the processes of self-
oontrol ln geaeral, or the prlnciples of cybernetice, that
hee not aa overell but a regioaal elgnlflcance wlthia blo-
loglcal, sone soclal entl technical eciences, 1e the founcla-
tlon for creatlng a syaten of new, generally sclentiflc but
nore exactl.y regional concepte.

llany of these concepts have a long hiatory of being
unconnected ln the eystem of partlculer concepte inteud,ed
for deecrlblng certaln eEpecta of coasciougr Frrd otrly con-
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sclous, humaa ectlvity. [hese Lnciude th'b coacepta gf rcon-

troLtr, rlofornatloarrr,Bro8rauuen, ntsodolr, trtequlrouoatnt
rvaluen, Ital6etr, xtarget-orLeatatl-onrr nueDorynr tel-
porlencetr, aDd e nunber of otbers. Sone of theEe con-
cepte were not, strlctly spoakl,nEr scLentlflc conoepts
before the eneegeuce of cJrbernetJ.csr thoughr ll'ke uany

otbere, they were used Ln sotoDce to lnctlaate tbe rcspec-
tive pheDotsoaa.

Cyberuetlce aB a brancb of troowled6e (and Lts dte-
slBUaee) Iald tbe fouadatloae for turalng the conoepta
nlaformatloall, ncontrolil, rtangetrr, trprogra[Eox aad Eovg-

ral otbors lnto sclentlfLc oaes, belped to$aldo tbelr ob-

Jectlflcatton aDd releage f,ron aay aatbropouolpbXenr and

cooblaed thon lato a eysteu of, Lntorrelated'oo[cePts.

lhls baslcaUy plogressLve plooees of tbe establleb-
neat of a syeteu of nes eclentlflc concoptB by a certeln
generalJ.satton of, old partlcular concepts oones acroEa

several dlffLcultlee of subJectlve orlgin. llbeee reEult
fron the oae-er.ded applicatlon of," a metbod of, snalJrslst
when aa indlvialual phelroneuon ls artlflclallJr lEolated
f:ron tbe systen of pboaoneuar f,lthout aocount belng takea
of tbe lLaka between then, ee reII ae by force of tra-
dttlon, peralstent babLter certalB dogEao taken oa

trust aDd acquLr.J,a6 the fonce of the absolute.

lhe dl^ffloultleg also arlse fron tbe opposr.to ten-
dency to expald tbe ner approaob beyond the obJectlve
bou:cdariee of lfs appllcabtlttyr rben tbe prooesa of
reagonable obJectif,Lcatloa of the coacepts Ie replaoed
by tbougbtless, ercesslve geoeralJ.ratlon of theDt
whLcb leads to tbefur devaluatlon.

It ehould be added tbat tbe flrst eucceeEee ln
obJectLfylag and fo.rnallalag a ooacept Eucb aa



nlnforratloan engendered dlffloultles resultl96 fron the
one-slded, approaob to thle tuportaat natter.

:rII

Firet 1et ue conslder the Last iEauo. fn retroepect
1J becqee tnerearlngly clear that the flret attenpt et
quantltatlve analyele of the proc6EE6E of lnfomgtion con-
nunlcation aadl et formaLlgation of the concept of lnforme-
tloa rarl coanected ulth only one of lte eepocts, cetrtalrrly
not the mala one fron the etend,polnt of control procos€ee.
fhlE wag the qucstion of the optina} transnlegton of lnforo-
ation elgnale aloag the comualoatloa chaanel rlth the nlni-
nun Loeg eatl illstortioa.

The atatistl,cal nlnforoatlon thoorytt created. by a nun-
ber of authors uae egseatlally frou the verXr begtnaing e
statiettoal theory of slgnal conmuaicatloa for whlch the
algnlflcaace of the slgnela transultteal along the coumualca-
tlon channel caE not lnportaat, but for rchlch the concli-
tlone for transntttlng the naxiaum auaber of signals d.ong
the glven channel rlthout dletortion were very importent,
This, horever, Eeans that the ectual laforretlon, i.e., the
slgnlflceace of the elgnal for whlch artiflclal channeLs of
lnfo:matlon conmualcatlotr are eet up aad naturel otreE arlse
ln seLf-controLL1ng ayetena, Le of no tmportance for the
etetlstioal trl[fo]rnatlon theoryr.

Claude Sheruto[, one of the leadlng fouadlere of the eta-
tietloal lnfornation theoryrwarned thet lt ls inadeieslbLe
to tratrsforo the concept of lnfomati.oa apeciflc to engln-
eerlng comunicatioa tnto a unlvergal meaue for dteecrlbing
pheaonene beyonil the Llnlte of eignal comunlcatloa. ID
aplte of these wernlnge the slgaal 5.nterpretation of lnforu-
atton threatened to pred,omiaate.S At one tlne attoropts to
analyse the content of lnfo::uatlon, 1.e., that rhlch con-
stltutes tts eesenoe ancl the naln purpose 1n oontrol pro-
ceEaas, rere reJected.
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In actuaL fact, the concept of lnfornatlon proveil nore
complsx anal nuch rlchor thaa lt appeared la the etatletlcal
theory. The phenonoEo! of lnforaetlon hes oany speclflc fee-
tureg reeultlng fron ite lneeparable l1nk'vrith the phenonen-

oE of cotrtlol: these are lte sytrtaetlcaL, eemantlc, raluet
causal., conmunlcative, theoretico-refl-ectlver netric and sev-

eraL other aepects. Fot one of these aspecte hae yet beea

eubJectecl to a gufflclently thorough study. l[auy of the
characterigtlcs of lofo:soetloa have lot yet been eucceesful-
ly fornalleeat lE theory. Suffice it to eay that nelther the
conteEt and value of lnfornatlonr nor the Ilnk betseen
theee qualltiee of lnfonnatlon a[ct the fom ancl ].eveI of
co[trol, lte target antl the nature of any clese of self-
controLllag eyetene cen yet be neaeureal or eveluated 1a

quaEtltatlve teroe.

It ahoultl be noteil, however, that certaltr Euccesses

have been achleve.d 1n descrlblng infornetloa qualltatlreLy.
In thle EeEse nuch hae been d,one by Soviet phllosophers who

have eetabllsheal the genetlc 1lnk between the phenomenon of
lnfor.natlon and thet of reflection, revealed the clerlvatlve
character of lnfotmation 1n reletioa to reflectlon aad ehowa

the laseparable llnk betwoen lnfo:mation and. the pheaonenon

of control.

fhe concept of lnforuattoar whlch is fundamental for
cyberaetics, hae evlclently not yet been eufflclently re-
vealecl, enil coaeialerable palnsteklng work sti1l lles aheed

to create a general theory of lnfornation lac1u<Ilng quentl-
tatlve anaS.yels aEd qualltatlve description of all the naln
qualitlos ancl aepects oy' infornatioE la lte lnaeparable con-
nectj.on with the processea of self-control. It niSbt be

presunecl that exletlng nathenatlcaL infornation theoriee
nill becone partlal lnEtancee of the general theory accord-
iag to the prluclple of correspondence.

.Another concept funclarnental to cybernetlcg 1s that of
control-, whlch le aleo ln the fo:mation otage. IYe belleve
that one of the baslc methodo1oglcal difflcultles faclng



ros€arch lnto thle coacept aroEe ea e result of attenpte by

certaln authors to characterlse control ae elupl-e actlon by

gome gyetems on the perarneters of others. Thle approach pro-

dluced nothllg Bow la couparison wlth the descrlptlon of phye-

lcal Lnterectlons end wee besed on the aseuroption of the se-
parate exlstence of the ilcontrolllngrt aad ths ilcontroLleilrr

llaked by a epontaneoue aad elngle act of phyelcal- lnterec-
tlou. No attentloa wae pald to the epeclal llnk be-

tween the ncoEtrolll[grt alxd' the ncoEtrolLedtt aE lnseparable

asp€cts of a alng).e lntegral neterial for'natloa.

It le lncorrect to conflae control to Eo&e trangforua-
tloa of one eyeten by aaother syetou. Such tranefortatlons
are cotrnon ln nature ancl dlo not coBstltute a epeciflc feetu-
re of contro1. There ls no atoubt that any cootroL actlon
constitutes eome tratrsfomatlon of the controlLed uBtler the

laf[uence of the coEtrolllEg 6]-emeEt.

Not every tranefornatlon, however, ia the result of
en act of eontrol whlch nuet be consiclered not ee the ex-
ternal relation between two systeme, but as the lnterual
relatlon between the control.ling and controLleil subsystens
wlthin the lntegral active syatern. Ia thle sense the con-

trolling and the controlled condltj-on each other la tha
overa-11 functionlng of the lategrel eyetern, whlch nlght
Justlfiably be calletl self-contro[lng.

A comect cleflnltioa of the concept of control. (to be

nore preciee-eeLf-controL) evidentS.y requlree thet account

be taken of ebpects speciflc to the pheaooenoa of control,
ae wEl1 ae the qualltles of the eelf-coatrolllng syeten antl

lte Ilnks with the outsltte worlcl. Such e definltlon nust be

besed on tbe eysten of the baelc principlea of self-control
end the eysten of the general concepte of cybertretlcs.

The concepts of ntarget-settiagnr ntartgetrt aDA tttalgot-
achleveDlontn occupy e special place ln the defiaitton of
th6 control concept. The proce66 of cotrtroI 1s al-ways allrect-
ed towardE the echieveneEt of predeteralned resultg. The cog-
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c6pt8 nlltforEatlonrt, nprograDBertr ncontroln enal certaXD oth-
erE r6!e accepted Erd lacluateal lato the ecientiflc apperatug,
of cybernetlcs falrly gulckly, rhereae the trausformatlon
of the concept ntargottr aad 1te d.erlvetive concepts ntargct-
sottiEgn, ntarget-achlevementn, otar8ot cau8eif (deeorlblng
the obJectlve functlonal phenomenonr laherent onLy ln eeLf-
control, of the orleatatloa of action towarde achieving a

epeciflc EocesEaly reeult) into aclentific concepts neete
with dlfficulttes due to a preJudice originally engenderedl

by the iacongruitlee of egsentially ldeallstlc te1eol-ogy.

Ia the dlstant paot the teleologlcal dogna erooe ac-
corclIng to whlch target-eettlng wae aE act manlfeeting the
coEscious, and onJ.y the conecious, wi1L of man atrd of tha
spirlt ln general (God). It 1s nov,r difflcult to und,eretanal
why this dogna was uncrltice'lLy bomowecl by the crltlcs of
teJ.eology as the futitial and basic assunption for thelr
criticien.

fh6 dogna eoncernlng target-settiag as the prerogatlve
of the conacioug, end only the conscious, activitiee of nan
is ln no nay Justlfied eithor theoretically or practicalJ-y,
and ie essentially conventlonal. Moreover, there is an uE-
limited nunber of irrefutable facts teetifying that all-
llvtng syatems are focuesed, on achievlng a speclfic result
necesBary for their rital actlrity. These facts do not fit
lnto the franework of old conceptions of target aad muet
be interpreted from the standpoiat of the regional scientif-
J,c concept trtargetn, whlch reflects the objectlve functional
phenomena inherent ln a1.1 self-controlling systens, regard-
leEs of whether they functiou consciously or uaconsciously.

A certain objectiflcation in nodern science of the
concepts ittarget-settingtt, ntargetn a,Ed rtarget-achlevementn
has beccme posaible thaaks to research into the properti.es
of reflectlon 1n all natter, prlorlty reflectton and the
actlvlty of reflectlon, research lnto the phenonenou of 1n-
fornatlon and lnfornatlon commualcatlon, tnfornatlon causa-
I1ty and the pheuomenon of nemoryrreflectlon of lnprLnts and



a tunber of others. All thls couf,l!@s o[oe uore the useful-
Beas of the systems approach 1D studylDg the new Bcleattflc
colceBts that cybernetlcs bas brought lato culreBcJr.

In conolusLon, let us stress that tbe gysten of Eclen-
tlflc concepts of self-control and the systen of sctentlflc
concepts of cybernetlcs are reglong,I, general pirtDolBles aatl
concepts tbat help 1n descrlblDg and understaudlog the pb.e-
uomena of self-controI, but oaly where they erlet.

NOTES

I See-Co11n Cherry, 04 IlqILe4 Cornunlcatlon, l[eu York, 1957,
pp,21-22.

2 See Albert szent-Gyiirgyl, Introductioa to a subaoleculer
Blolosy. New York-lonclon.Blology, New York

3 ^^^ G^- r-^I---^
t

B.S,Ukralntsev, Self-controlling Systone and CausaLlty.
Mosco$,, 1972, p.

See _Claude Shannon, [he Banalwegorl, Trrns. IRE, 1l[-2, No.'l ,
'1956.
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lEE ECOIJOSICAI SIf,UATIOII TODAY

AI{D TIIE FWURE OF MAI{TIITD

Igor MAXIMoV' CaEd.So. (Pbl1os.),
Yurl PLEtilIK0V, D.Sc. (Phllos.)

An anBlyBl8 of recent scholatLy dlscussloag ghows

thet all of then, be lt e aynpoelun of phyeiciete or a con-

ference of phllosopbener'ln one say or another touch upon

the ploblEll of nea aad hte earlrornent, nhich has become a

cruclal lEgue of global. slgalflcaace. It should also be

not€d that nost of tbe dlecuseante -chalLeage 
the coBcLuElon6

of the Club of Rone on thie iaaue.

Ihe Club of Sone 1g not aa accldental phenomenon in
tbe llfe of bourgeols Eoclety. It ie a characterletic re-
flectlon of the etate of ceplteLlsn in the 20th century'

Alreatly at the beglnntng of the ca[tury Oev'ald Spen8]'er

spoke rith appreheneion about the t'alecline of Europen;

nor ia the geconil half of the centulSr apprehenalon ltself
has becone aD obioct of research ln exlstentlallen' It hae

reachcd beyontl the bounils of phi3.oeophy' history atrd Jour-
na11sn to becone en unpleaeant fact of eve:rycley bourgeols

l1fe.I{otonlyfactorys'ndclerlcalworkers,ergineersancl
scbolars vl.ew tbe future wlth auxlety| neitber the petty aad

ntddle owaers who go bankrupt are confideat of the oorrow

because of lnfletionr economlc depreselon aad the reduced

purchaslEg power of the naEe consunor.

Eere 1e hor Aurello Peccei, aa Ttal.laE economist

(FIAT dlrector) aad publle flgure, and founcler of the

-93-



C1ub of Ronorerplalns how it cane lnto exlsteace. In hle
second progrempatic artlcle entitLecl trThe Prodlca,lreEt of

.t
Matrkiaaltr', he wrltee that, ia the face of inpead.ing catastro-
phercivillsed.peopJ.e ln all countries reallse that they can-
not renaj.n apathetic. Therefore, in 1958, a number of Eulio-
pean sclentiste and intellectuals holdtng clifferent vlewe
ancl bellefs can6 to a certaln agreement. At a neetlag heldl
la the Acaalenla l[szionalo del Llncel ia Rone they tllecuesect
trew approachee to poeeible eolutions of ecologicaL pro-
bIens. At the sacl of the dllscusslon some 30 nen ropresent-
lng the [atural and eoclal aclencee, the buslaese rorld aatl
govemmeat declded, after recordlng the fact of the clleloca-
tion of the social organiem that becane evident as the
neaLth muLtlplie<1 ancl technology was ueeal ln a rash atrd
chaotic manaer, to pool their efforte and forn the Club of
Rome, nanecl after the clty they had gathered 1n.

In the ealdl articie, as la others, Peccel tries to
eystenatlse the basic glob6,1 issuss of the dey'whlch he
cal.lg ttworld nacroprobletrs". ft uas suggested thet in their
enti:rety the practical difftcultles ehoulal be callecl nworlal

problenstt, which eone echolars regartl ao e key to deellng
wlth a eystem of rtworlal macroproblensn. We ar€ unable to
nake a detailetl analyele of thlg question here because of
Iack of apace, but we caa aote thet the maia goal the CLub
of Rotse has eet iteelf ie to start en integral stucly of
globa1 probleme. Unllke ma[y experts lu the Weet, they clo

aot set off sone prgblens against others, whlch ls to a
great ertent clue to their col-lectlve efforts.

PolEtlng to soBe of the specific featuree of tbe
Clubts activities, ?€ccel wrltesr "Haeing optert againet
fo:mal strructures antl procedures, it operates as an riEvle-
1bIe coLleget rhoEe nenbers lndtuiilua1ly or ln snal1 work
groups acconplleh specific tasks ae the occasion nay re-

a
9[Lre.n- Ee goes on to say that although the groupe work
indapendentLy, they do not lose sight either of their com-
moa goaL or the baslc problems fomulated in other research-
ee of the Club. Ite ain is to look for a nay out of the
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eltuatlon ln uhlch nanklnd flnda lteelf ae a result of tbe

uapleaaeil charactor of present-cley soclal tlevelopneat and

the lnprovldence of tts lea'Iers' [he naln probleroe nhich

hare to b€ eolYoal to reach thls ain are: 1) popuLation anft

the Earthrs abllity to eneuro lte further growth; 2) vttal
resourcoa; 3) th€ envlronnent; 4) geychologlcd' evol'utloa

of hunaa soclety and its lngtitutlons; 5) creatlon of a Eor

philoeophy Liaked wlth the {uest for the purpose of huroan

1lfe.
The CLub of Rot06, lt nlght be aotadl' la famous not

fortheworksbytheauthorclte.Iabove.Itbeoamcwldely
kEowtr 1E 19'12 v/tlla the publlcatlon of lhe Llnlts to Growth'

a coII€ctlve nonograpb produce(t by D'fl' aEd D'L'M€a'lowst

J.Randers anat W.BehleBs III of the Massachueetts lnetltute
of EechnoLogy on the baeie of the Clubfs fundaxoetrtal elabo-

ratlons, Peccelrs original conceptioaa, and the nethocl

workedoutbythewell-kno{'n.Anerlcaneystene-aoaly8tJay
torrestor whose UrbaE Dynanlcs uee recently publiahed la
thoussR.Theauthoreueedthegaldmethotltoconst]xrcta
unlrergaL trsorld EyEtenn nocleL of the year 2000' nhlcht i'a

thelr vlew, takes due account of'the baslc trends of mod-

era clevel-opneat. llhell report on the ltnits to grouth rses

preeented at two lntgrnationaL conferences' ta MoEcor ancl

ln Rlo de Janelro, ln the sunmer of 1971 '
Counenting ou The llnite to Grouth, the Club of Rone

leadersstatedthattbeyhadsettwotagksbeforetheMlT
peopLe: to deternine the 1ln1ts of our wor1cl syeten and

the various factors whlch conditlon its nuoerlcal iadioa-

tors; aEd to bring out the dominant el-ements whlch exert

the maJor influence on the behaviour of the world systen

in its interaction. the nain conclusions of IguiglLg to

Grorrithnettheserequirenents.thecommentseugSestthat
the MIT study is a very bold attempt at an exhaustive anal-

ysisoftheworldsltuation.Forallthat,however,thel'!I|[
study le onl.y the first etep and it niLl take years to

work it out in detalI. It coasiderg the linite to Srowth



only as uppe:lrrost physicaL llnltE inpoeetl by the flnlteuegs
of the world system.3

But tt pursueB otber objectlvee as welL. Ite euthors
Etreso that lt advanceg teatatlve suggeetions regardiag the
future stato of the worLtl ancl opens trp trew perspectiveo
for coatlnued iatelLectuaL and practlcal endeavour to shape
thet future.4 The authors of th6 comnentg Bote that al-
though the study gave rise to nany guestlons aatl crlticaL
reBark8 lt dld aot meet wlth any eerioug objectlone.

We, nevertheLess, belleve that the conclueions of
The llnlts to Growth and aIeo, lnctileutalLy, the etaad taken
by the Club call for crltlclsn, Eot eweeplng, ladlgcrlnlaate
crltici.sn, but effecttve, unbiesodl aad conetructtve crttlc-
lm. Eo begln rvlth, one ghoultl lot ldentify the coaetruc-
tlone by 3orrester rsith tbose by the Ueadows gloup. Seco[d-
ly, one ghould dlstiaguleh betseen the etaEat of the ![IT
group aud the eieue of Peccel, because they d.lffer ln nany
respects. Thlrdly, atteation ehoulcl be paid to the fact thet
the flow of crltlclen caused by the paper urltten by ![eaat-
orve aacl others hae a maJor nethodological defect: ae a ru1e,
onl.y oEe of the flve ecogenlc factoro 1s analyeed critlcal-
Ly, nhlle the probl.en ag euch etllt anaits lte comprehen-
elve and lntegral eoLution. Eo a certaln extentr M.Meearo-
v16 aad E.?eetel haue maaagecl to come Eearer to 1t.

IE reply to the crltlcism on the part of Susser Uniy-
ersity5 and proceedlng fron the Meeclons grouprs recogni-
tlon of the poseibillty thet the model" can be improved
upoE, Pestel and Mesarovl6 elaborated a aow universa1 hier-
erchicaL worlcl nodel consieting of ten bLocke, or nregioBsn.

Reglonal" divisloae were to help bul1t a nore inproved mod.el
whlcb woultl take lnto account the socj-o-economic aspect of
the t?worlcl sy6temr, proceecl from the distinctions betlreen
plannecl and free-narket econonxiee, and recoral the speciflco
of the economlc etructures of the developlng countrlee. To

a certaln extent, the model proposed by Pestel and !,Iesaro-
v16 shlch they thenselvea calLeil trA Strateg5r of Survlvalrr
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ls an slternatlre to the nBlueprlnt for Sulr1raltr5 pro-
poeoal by a group of Englleh scholers.

The neeat to dlettagulsh the steaals teken by the abova-
mentloaed, Bcho1ar6, laclud,ing nenbere of the Club of Roae.
wes euphaeleed by Acsdenlclan E.Fyoaloroy 1n bls afterrord
to the Rugslan 1974 editlon of [h6 Closlng Clrc1e by B.Con-
tsoEer, the notecl .Anerlcan ecologlet. It ehouLil be renenbered
that the Club of Rome ls a rather represeEtatlve lnteraa-
tlonaL organleatloa unltlng people' of dlfferent oountrlee
.and tllfferent neEtaL attituctee; Unlike the tr[eadorg group,
Peccel, for Instatrce, belleres that the Boal ls aot to ltrdt
or.hold back eoonomic growth but to achLere soclel etablll-
ty. He speaks about pasaJ.ng to a plannett aaal planalng so-
ciety. UEAer capltallsn, 6uch a propoaltlon le utoptaa, of
courae. OE the other haadl, 1t reflectg hls ner form of crlt-
iclgn tegtlfytng to the fect that a conelderable pert of
tbe lnflueotlal aacl thtaklng intelllgentela has abandoned
the aarrow, prap.atlc ldeale of the coosuner Eocloty.

I! Peccirlrs oplnlon, lnsteatl.of tliecueeing and propa-
gatiag the hypotheele of zero growth rate oBe should othlEk
aerioualy about achlcrlag'a ratablo Bocletyr, tbat ie, e
oontlnuous, ilynamlc, optlnal or eub-optlnal concH.tloa of,
equLllbrlun both rith lte exteraal eavlronnent aad,, aecee-
ear1ly, wlth lts lnternal one. Obvloualy, auch a Eoalety,
1n hamony rlth nature end nlth 1tse1f, can only be a lojg-
tern goal, a ggaI, how6ver, to be carefully etgitleil aad
prepered. nor.n ( Ihe Club of Rome paye conelcterablc ettca-
tion to soclal etablllty.atrd dyaaolc equlllbrtun. Itr the
contlltione of exletlEg cLas€ contracllctlone, horere:r, ell
tLlE renalae nothhg but nlehfnl thlnklng.

Acaalemtcla[ E.Fyodorov Juet1y Eotea tn thlg contert:
nVbo ln the Weet w111 strlve to lmplenent the ldeas of the
Club of Rone and thelr 1lke? lUd *het :tnnefl;16g6 concrete
goale ehoulcl one start rlth? the neubere of the Club of
Bme would tlo rell to 6i1vc thought to that. "8

Other n*orld problensn also call for crlticlEni thle



bor drcait3l bcca erpreagetl la a aunber of DeDera. Ftret'
the naia geotoro of thc nrorld eystenr tlo not evlilcntly rl-
fleot the d,lverse 1laks of Llrlng and ilcveloplng realtty
rhich 1g barit to flt into the Procnrstean bed of such n81o-

beltr scheneg. It 1g hardly poselble that all rorltl balanccs

ere accou[tg<t for aad adcquatcly aesceaeal. Secotldlyr ncr
lnvcntlona In gcleneE ancl tcchnology (the neture of rhlch
re stl1f caaaot fully lnaglno but rhlch are qulte probable)

oan help aurqount dlff,lcuLtlce tbat a€6m unsurnouateble
toilay,

Tha urtbors of @, holev!!, tlo not

take thcac xt€chrltcaLr prcnltee into account. [eailors arlal

othcrg hold that thc rorld notlel d.oea aot coutaltr only one

varlable rhlch ls call'ed nachlerstseEts of scieace and tech-
Bologyrr. ,tyg have not founil lt poeetble to aggregatc antl

generallse the dynaolc lnpllcat1ons of technologloal derel-
ognent becauge <liffcrcnt tcchnologleg arlae fron antl la-
fluEnce quttc illffercat aectore of the nodel."9

llhlg varleb].e la tn<Ieed ertrenely nultlillnensloDal.
I{everthcLeea rlt ls precleely thle atato that cau be tegard-
ed the Bost rqLnereble polnt ln the conceptua.l basle of the

nodel, thoug! trfieadors aad othere, contrery to thelr o'n
atttenento, uake attenpte to coneltler the techlologicel
achlcrencnte of toalay. Tbe aane 1e true ln rel'ation to the

aoclo-pollttcel factor rhlch shouldl be preaent ln aay notlel
lf lt 1g to be sclcntlflcally autheatla enil ualveracl. [he
nodel nelther takee lnto coaglderation tbe lnfluence of
varloug ralue eyatena, vlore, ltleea anal convlctionE, rhlJ.c
tbc litcologlcal oppoaente of the Connuaiste flnal that thcy
hevc to take ever gneater eccount of the attragtlvenegE of
the lttcaa of conaunlsn aatl 1ts hunanlgt ld,eaIe. The latter
Brg ao attractlve that tbey thensslvea becomc a powerful

ecccleretor of Eoclal develognent.

lboulb the advocat"" o3 nglobal ecology" eubjectirely
ghor lhat, ln Acadenlclan I'yodorovts vletr nlght be uEcon-

scioue soclallct tendencleelo, obSectlvely the nglobel

C'o$
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cgul1lbriu.ntr blueprtnt roulal 1! fact nean perpetuatlon (tn
aplte of a number of reEervrtions) ol the $glg-9g9., thrt
le, bourgeole propertSr relatione.

The political lndlffErsnce of the Cl.ub of Bone, 1ta
ileslre to etay ebove the etruggle of the tto oppo.lte aoclal
syet0rna enil tte dlaregaril of the l.ltereate rnd Es.als of the
cleveLoplng countrleg-all that coneg ln for aharp crltlalrm
by progreealvely-nLnilecl Wostcm ecleatlete as reLl. B.Cou-
notrer, for lncta[cc, rho ett1l qultc reccntly hccltatcal ln
hlg evaluetlon of the poJ.itlcal alpcct of thc ecoLoglcal
aituatlon, 1g nor orcr ngre deflnltc la hla choLcc. ftr hig
apeech at the feetlral to [a]rk the 50th annlvcrearjr ot
pg!38, he criticlscil the Club of Bone for lte lnallffereacc
to po1ltics, rhlch plcyr 1nto the haa0s of the ruIlag foro-
ea, a[d ctresccd that thc noneat therc forcca proverl laoagr-
b16 of noGtlng the aeedg of the peop1c rouLd becone a turn-
1ng polat ln hlstorT.

A book eatltlEil gcoLosrj Caa Uc Survlvo-unaler Ceoitr.l-
fun? by GUE HaLL, Geaeral Secretar-, of tbc Conmuntst party
of thc USl, rrs pubLlahcil 1n f,et york 1n 19?2. Orlrhg upoa
EUE€lous factap the author grovoa convlnclagly tb.et thc
threat of au ocologlcal crJ.els la detemlneal by thc .ggra-
vetlng contracllctlon betreen the eclentlflc upil tschlologl-
cai revolutlon aacl the caplteliat meang of tta develognent
antl le a neaifegtatlon of the geaeraL criele of ctpitallau
today. Ec wrltcs that 1n th6 long nra, there le only onc
alternatlve: capltallo or coattnuatloB of l1fa oB our
pleaet.

A Eer attltutle to nature lacistentJ-y dlctrteil by Bclcrr-
tiflc aad teohaologlcal progreee, presuppooca Eor relationa
anong geople. Th6 problen of nature and. aoclety le lascpar-
ably ltuked. rlth the probl-en of ltberatlng naakLncl fron all
foras of eoc1a1 oppreeelon. It 1a laeeparable fron the nrln
coateat of the preeeat epoch-the epooh of trengltLoa fron
capltallan to aocial-lan. .[11 attenpte to flad other reya
of ratlically reeolrlag the problen ultinately leeil to
aothlng but eoc1a1 lllrrsloas.



frllc rccogntalng the Srsttty of the rarni,Ss by the
Club of RoEo aboEt the pernlclone coEsoquences of the pree-
clt aegative tendencleg ta the intsractloa betroen eociety
and, neturc oEo can[ot but note that the Clubrs ictea o!
nglobal equlllbrlunrr ls utopla[. Ehe key to the solutloB of
th!'r problcu 1g to be founilrnot 1n llniteil Xndustrlal devel-
opnent or ualreraelly enforced blrth ootrtrcl but ln radtcal
aoaial changos, the abolltlo! of Drlvate progerty ln the
.netns of pro<luctlon, aad la tf,s orgaulc conblaatioa of the
achlevcncat! of tho aoleatlflc ud tcahnologtcal rcrolutlon
rart thc ad.vantagca of thc aoclsll.t ccononlc aysten.

[oiley, ecologlc.l problens havc acqulrecl a strongly
DroEouno.d polltlcal colourtngl rg ras cuphasired by the
lnt.rnrtlonal eyupoelun tuat'altD-I'sDlnla anil the Protoc-
tloE of thc Elvlronncntnr b€1d 18 PlagBt lE f972. In thc
crpttrllat coultrle., the cfforts to proteot the envlron-
ncnt arc beconlng a part of tho atruggle lor E denocratl,c
renoratloa of the ctate, for antl.uonopoly denoclacy. A[oth-
cr trGEal ln the atruggle for alr antl-nonopoly frolt 1g encr-
glaE uniler the lcailcrshlp of thc rorklng claeal a! rc1l e!
aor sttll"Ll la the etnrgglc for connunlsa (eec Ecology atral

Polltlca (Problcns of Enelronnent&l PlotectloEl. lrr Intor-
nrtloaal Dlscusslon by llarxl.tr, Praguor 1972).

Eor6vcq, the gravlty of. the altuatlon-thc real aud

lcrlous thrcat to llfc on Earth-aemsnda that lnncdlatc
lntcrEstloaal ag:reeuenta s[al co[crote ncagures to proteot
thc envlronuent be taken, alreait;r nor, ln the coattltlone
of the poec.firl coexletencc of tro oppoacil eoclal sye.tene.
Ifaturc protcctlon 1e a neJor polnt 1n the Sovlet Pcaca
tlogr@c olaboratod by the 24th an<l further <lerelopetl by

tbc 25th Coagresses of the CPSU. LcoElit B:reghncv 841d,: rIIc
alc aLlo preparcd to partlclpate ln collectlvc iatcrnation-
r1 goheneg fo:r nature protectlo[ anil the retlonal ugo of
artural reeourccg.tll In ouD cpoch, thcre ie all reabon
to cotrsliler natural protoctloa to be Eecond, 1n lnportancc
only to the preaervatlon and consoLltlatLon of geacc.

oo(
o
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I geaerelleetloE of tho naln trcnds la thc re.olutlon
of thle pertlcular ploblen lcadg to e concluEloa of 6reat
thcoretlcal lnportancc. In prerloua epochl, proaluctlon atral

reDroaluctlon of eocltl l1fe tncludetl tro aphereo-produo-
tio! of the neaBs of oubslstencer and productloE of soclal
In<Ilvlduele. In the preeent eDocbr tbare le a preaelaE necil

for aaothsr type of ?roaluctlon-protluction anil reprocluctJ'oa

of thc natural environnent itgelf. Hence the great nethoil-
ologlcal lnportancc of the theory of the noospherc claborat-
'eal by Vealad6kyr tbe f,ounder of, teobloebent.Btry. the tbsorf
le a suma^ry of velaaalgkytg loEg and fnrltful' stuily of thc
bLoaphcrc of thc Eerth contelac<l ln the lactr Ead E[forttr-
nately unflalahcd, chaptcl of h1a nonograph Iho Chenlcr1

Stlucture of tbc BlosDhc!€ of gh. Earth t[il lts SurrouEallr'g
(![oeoor, 196il. ?he theory ras algo elpouadeil ln hte papcr

50.6 Rena]rk! about th. lfooBDhcr..

Votnailsky assuEcal cuch a 1cve1 of natcrlal produotlon
'derelopncnt poeslblc aE rould etlsur6 thb eutotrophy of nan-

klBA, lts lnilependcnco of the bloaphcre. He rrote: trIn thl!
way the irunan nlait roulcl not o.nJ'y creetc a ner greet aocld
achlereuenta, but also lntroduce a n€l glsat Eoolo8lcal
phenonenoa ln the mechanLcn of thc bloephcre.nl2

1[he ldea of nerklaal belag autotropbllc 8lves rl'sc,to ths
foLlorlng queatlon: 1111 not aclentific aad technoLogical
proglosa ln the long nrn leatl to a replacencnt of thc blor
epherc by a techaoephere rhlch rould eyntheslae footlatuffg,
purlfy water, reguLate the gaa conteat of the atmospheret

1n a rord, produce for pe6p1e ercrTthlag thet thcy erc gct-
tlng fron the bloephere tottay? The aaarcr to thls qucetlon
ehould evldently be la the negatlvc. Iivlng nature 1a all
1te varicty riL1 eluaye harc enclurlag aeethetlc' ed'ucatlvc
antl recreative elgatflconce for man, to aay nothlng of tho
fact that t€ch.Elcal deviceg perfomlng the fu[ctloEs of
the blosphere roulal nost probebly be nore conpllcated antl
lese efficieat syatane than the bloephere. thele aro alao

7-3



otbcr argun€ata uorlb, consld.erlag. puraulng hle objectlvea,
n& could, ln prlaciple, replace foreatr, fleId.a, needors
anil hlghly orgsalocd aalnals enct planta rlth caegetteg of
arttflcld pb.otoayntheals, porer lnstallatione, factorlea
sad rorke. Horercr the noat eophletlceted equlpneat rould
bardly be able to ileatroy all thc mlcro-organlens. left
aloae rlth baotcrl.a elal elrrr.c! rlth thelr erceptlonal gen-
cttc abllltlca, mon ?oul,at b€ nurrrhg thc rtek of bocomJhg
artlnct becausc of infcotiola. rTo rogleco thc btoephere
tlth thc tccbnoapbergfr [.Kalshtlov rrlt.ee, nwould reeu
the oreatlon of llolocha, whleb coukl leatt us norhere.rl3

l[an hae alraye changed nature aad w1].1 contlnue to do
!o, but the teshnogphere ahoultl not rtestroy but preserve
thc prlnclplce of the orgaalaatlon of the blosphere, Eup-
plcnent the blosphere aad lateract wlth it ae part of e
alnjl.c tlynanic ayaten. Such a eynbioaie of technosphere aad,
blosphere (blotechnoapbcre) nakee it poaeible to speak of
e radlcally ncr planetary pheaomenou end at the sane tlne
of g ucr stage in eclentiflc a[tt toch[o1ogica1 progress.
$hll-e the cument stage of scieatific and tech[o1ogica1 pro-
gleEs turas natural procesEes into industrlel onea, the
aer stagc 1e neaEt to adapt lndustrial procosaes to naturel
oaes by ev6! mor6 h$."monioue1y llnking then up wj.th rthe
natural ploceeaes, and to creete on this basle a aew natural
rotatlon of nat'ter and energ5r iu the Eociety-lature sys-
tenn,14 Ihle partlculer stage of ecientific and technologi-
aal plogroos haE 1E fact started. Ite imnediate oarif€Bta-
tlon 1s the eleboration ancl appllcatioa ia production of
cloaed-cycle technology. AncI acaortliag1y, ne believe, the
groblen of the aoosphere arigee.

The tern nnoospherer' (Gk. aoue-nlad.; rae flrgt useal
Ln 1927 by the }rench rlethenatlclen aad phllosopher
E. I,o Roy, rho ras a foLloser of HeErl Bergson (Bee E. Ie
Roy, ],rErlgence 1doa1let et 1e falt de lrg\yoLutlon, parl.Ei
1921), Proceedlng from the blogeochenlcal baslE of the
bl,oephere Eoted by Vernadeky in hle gorboane.lectures of

lo
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1922-1923. E. 'IJe Roy together rlth P. [cl].hard dc Chap
tlla conelalereat tho noospbcr. to bc thc coatcnDorrt! D1.[.tr-
ra etage of the developueat of thc Earthr! cnrst. fb€ t.l!
ras flrst us€il b, verBadEh/ ln the 'l93oa 1B hla erttch
nfbs Stuaty of thc Phenonent of Lllc rld coEtotsDor.r, Phrl-
ioar. But tbe ltlecg about thc noosl,berc hail bsca 6tl,r.s!.d
by hln Euch 6arl1cttr 1! hlr DtDcs @
gubltaheit ln lrcnch LD. f925.

Un1lkc P.Setlhard ite Cbarilln rho ultlurttly EoduccC

thc noosphcrc to aonc aupranaterlal berlr rhlcb 1! tllrectly
coEncoteal rltb the cr[tra of nentrl concontratloa (ooil),
V€raadEky aDproacho! thc problen oro1uslvoltr/ fron natural
eclenttflc poaLttoaa, fron the porltlonr of I natulalltt
rho etualleg gcologlcalr plenetarlr procelrsa. 8o V.tEoallEy,
tbc nooapberc, Juat lllc thc bloophcrcr ls a netcrlal fome-
tton. nAe EooE as a 1lrlaE be

Dears on our plrnctr the glrlct eaterg s ncr gtrcE-of I'tr
hiatory. Thc blocphere turns lEto the aoogDherc,n'l ho
g-treggco.

Uenklnd by ttaclf ta onl.y a aegtr16lb1e part of tbc

"!ra8s of the planctts Batter. Intou€ct lrkes [rn pororful.
Ihougbt (lrfec,l) le not, hotcror, 3 fotn of cacrgy. It caa

cbangc naturo only tbrough tbe actlvftlra of rc! 'rho alls-
poec of a ccrtBlE practlcal forccr.16 lhereforc, 1t 1t not
latcIleat aloac bnt 1ato1leot lrral rorE oonbbcd thrt rrkr
Eal, a naJor gcolog1ca1 facto:t. Iht Brterlrl Dlocosrol gcB-

eratod by BaBts productlve actlrttles ero co@s[turablc rltl
[otural gco]ogtcal procosgeE lf rc apeak about thc rnount ot
:replaccd cbcnlaol elcnents aad the changea ln the Dl&.trs
cruat. ilau1 horevcr, oaanot sttal Eholrld not turn hla actlr-
ltlca lnto aD oloneBta1 geologlcal forcc. In hlc eEbsc-
queBt rorkt and partlcularly ln hl! paper Son€ nonartr
about the llooephere({944), Yornatlsky further tlcrclogctl h1r
unilorotallallng of the noosphere a[d conslderealr Dot ol|y 1ts
aaturel (blogeochentcal) but also ltg eoclaL aapeota.'

Ualrr lntellect eEal rork hava thc tEsl of conacloualy



rail nallorIlt chrngr.Bg the bloeghcre for the beneflt of tII.
nlnkl.nil. trfhls lcr strtr of tbe bloaghere, to rhich re arc
drar{ng cvcr cloaer rlthout uotlclag lt, la tbe aoo-
rphcrcrrl? Vernedeky noted. !h€ l@ed.late prerequleltee
for the nooephere consequeatl.y appeet trot the!. aa iatclli-
gcEt bcirg appeers oa tbe Eartb, ag rae aeeuEed origiaallyl
but r!,en nBatrrs geologlcal role beglna to ilonlnate ia the
bloephcre aail broacl. horlzoas open for hts future itevelop-
arat (lbld., p.2?O). flth profouad optlnlao qnd. coafld.encc
.1rr the futurc Vernailaky polatcit out that the ldeals of our
soclety ranc 1n unLaoa .., rith.the lars of nature aad con_
loBaat rlth the nooophere*.18 He refe"red directly to trlarx
rhea notlng thet nthe concept of aooepbere ... is fu11y
ooEsol"rllt rith the baslc lilea ua<terlyiag rEclentlflc eoclal-
lsrn.l9 Thc nooephers 1e a regult of a pJ.ann6d aail congcl-
ous tra[sfornetlon of nature. flblle fron the geoS.ogical
Do1!t of rlcr the nooephcre ls fomed lncoparably qulcker
thaa the bloephare, fron th€ polnt of vler of eocial hlstorSr
1t 1g a long procese the conpletlon gf which. le couaecteil
rlth thc eetebllEhnent end developnent of communlgt socle-
ty. hergtag Ba a planetary phenomenon, the nooephere be-
conaa B cognlc phenonenoa orlag to the apeclflce of the
dlerelopncnt of the goclal fo:m of noveroent, whlch full.y
coryceponfb to ycrneilskyrs conceptlon. In thle reapect, ole
ca[ agrec rltb yu.Trrraov rhen he say6! nlhe BoosphEre la not
e pleneterT bnt a coEEtaEtLy erpaEding coan5.c aphcre: oa
thLe planet tt hag oal.y lts beglnnlng.uzo

llhe tetr naoospheren is galniag ever sj_cler cuirency
lE sovt3t Eclentlflc and popular rlterature in recent ycars.
Iatdcquate aaalyele of VerEaai8kyre workg, horover, leaila to
erceping statcneate that the aoosphere already exiets aLoag_
elde the bloaphere aad. tech[oephcre. Underestimatioa of
hla ltleaa glvce riee also to en erloneoua, 1!. our vier, in_
terprctatl.oa of the nooephere aa alnpLy a Ea[ifestatloE of
ma[ra purpogefrrl.actlvltlee 1n reapect to traturc, ia whlch
coancctlon the ldea is qtrecl that the fornatlon of the
nooephere occu"roal ,ebout the tine when clrrilisatlon etart-
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caln. Th. aoolal aepect of the problen renaLag uadeflacil
aIBo rhs!, rlth thc help of the concept of nnooaphererr thr
fact of Balr beconlng the naln g€oohcnic&l force on the
Earthts gurface la onLy gtarteil.

Ia the futurc, not eeperate elements of the natural
envlroraeut, but the entire natural envtronment rlll becone

e s1ngLe conpl€x, dependent oB naa, of natural cond.ltionE
anal techalegl ncans preaerving those conditlone. Such a uai-
ty of nan ard traturc can be achieved only lf and whetr the
allenation of nature froro nan has been.orercoroe and private
property abollshei!. It 1s that etate of Eature and soolety
that w111 nearr that the nooaphere has cone lnto exlsteace.
AE orgenlsed etate of naturc 1n the conditlons of the noo-
ephere la ,lnseparable f,ron colnEu.o1st reLatloue.

llo Eum up. ln analysle of the connectlon bctreea the
erletlng €colog1ca1 eituatloa aad uadergtandlng of nant6
future ehose convinclngly the theoretlcel depth aacl the
phlloeophtcal aad laturel sclenttfic valldity of V6rnad6kyrs
theory about the noospbere as well aa the utoplan5.on and, itt
a cortalE aspeotrtbe reactlorary charaEter of the ldeas pre
poundled by scholara who are trylng to flad the aolutlon to
ecological probl.ens independent).y of the baelc eoolal pro-
bLene of our clatrr.

trorscast antl predlctioa aro tro <liffercat thiEgE, of
coura€. Un1lke preclictlon, forecaet 1g not a1wqys true:
sone forecagte ere self-tlegtructfvc. I(egatlve forecaets can,

algo bs of inFortance for understanallng the future 1f they
sttnuLate the ilevelopnent of EcientLfic thougbt, srouse
aad hoblllse Eocial forcra capa,bLe not only of oppoetng.bn!
aleo neutralising undeelrable tendencles. A forecaet, hor-
ever, becotses sclentiflc only lf and when lt reste on a
fi:m methodologlcel founclatloa, on a theory that shows the
real" uaye of huaea developnent. Iu thls respect, the fore-
cestl.ng of the interactlon of Boclety aud nature requirei
above all couprehonelre elaboration of a generel th€ory
of that interaction.



[Adr epeak{rg about th6 futuro, rc nuet aot forgct
ebout the preecut. Irtot tonorror but toitay tho deatructloa
of rretule nugt be atopped aad a canreful aad really huneao
attitude to lta raalth egtabllsheil aa einple nomc of mo-
ra11ty and Juetlce. So far as peoplore ettitudee toraralg
neturc ln the prccesa of nat€t1a1 Droatuotlon ere eatablLshcd
through thclr relatlona to one aaothcr, genulne unlty of
nan and laturo pr€suppoaoo flrst of aLl genulac ualty of
nankind lteclf. publlc, or to be lore 6ract, comunlat pro-
gcrty 1o the only permlaalblcl aleo 1a thlg eeacc aatural,
baels of, a aoclety, rhlch,, accorillng to [arx, rl.l1 harmonl-
oualy combt[o rrtho resllced naturellsn of man and the :real-
laccl hullanlsn of nature,r.21
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rgrrosomry lxo uqrgcRAftvE ArvD. pltr-scrptgttl'tc.
TAE]rDS Itr COGtrIIIOI{

Arkadt IIBSIIL, D.So. (lhLlos.)

Alrearly ln the 19th century, the d,evelopneat of ecl.-
ence ehored that nen knowleilge accumulated noet rapl.illy at
polnts of contact bbtteen varloue rllscipllnee, as I rcaultiof thelr lnteractlon. Eowever, lt ras only la the eecoEd
half of the 20th century tbat the lpteractlon betweea varl-
ous groupa of gclenceE, a proceae echleyed througlr the con-1

duct of lnter-dlsctpllnary redearch aad the acconpl.lahrent
of conpreheneive teske, acqulred, a uost ertenslve Bature,

We shaLl recall thet the 25th CongreEs of the CpSU

set Sovlet eclentlats the taek of full-y utlllalng the faot
that trfresh opportunltleg for fruitful geaeraS. theorettca.l,
funilaneatal and applletl research arlae at the conJunctlo!.
of verloug scleacee, notebly the natural aact the soc1alu.1
fhat also neaas that profouncl ard speclal.lseal reeearoh, lE-
rcludlttg the area of phlLoeophy and nethotlologSr, le requlred'
lnto the waya, the prospoct8 and the nechanlsDs of the e[g-
nentatlon of sclentlfic knowledge and ltg uttlleatlon,
wblch alreaily exlsts or can appear as a resuLt of the pur-
poeeful an<t tapplng of 

"eaerves 
wtthta aclence 1tse1f, euch

that escaped the attentlon of eclentlete ta the conalltlon6
iof tbe prevalenoe of speciaLleatlon, of a aarrow anil nde-
partmentalr approach to the tackllng of varloug problene,
1.e., 1n conclitlone of differentlatlon doralnatlng lnteg1:a-
tJ.on procesaes.
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foaleyr too, the dlfferentiation of EcleEce geene.to be

rprevaloat over lategratlonr though the further acceleratlo!
of ecleatiflo aail technoLoglcal progress ca1le for lnterac-
tloa betreen Eclentlflc dleclpllnes to be narkedlly steppeil
:up and for lntegrative processes 1n cognition to be expandl-

ed. Spegklag of the nountlng trend torertle lntegration, a

ayntheele of kaorleclger AcEdeBlclatl B.tredrov haa polnteit
out that ntbe naln eLgnlflcance Ls nor belag ettaoheil to
thoee linee of Bilvanc€ la scleace whlch preeuppose the 1n-
tcractloa of Yarloua 6c1€Bc€E betweea theuselresr the emor'
gcac! of oouprcbenelve glgtrps of seloEcesr aad a tl,,[k-upl
,betreen sclonces rhlch but recently seenoal fer renovetl fron
,each other,,2

[he Erowlng attentlon belng pald to a eyntheels of the
netural scienoe€ end the hunanitleer and the tnvolvenent of
th€ 'technlcal anil applleil Eclences tn tbat lntegratlve
povcnent arc llaked rltb the sharply enhanced role of scl-
onca Xtr soctal acvelopuent ltt the conilltlons of the pr€8catF

,itaV ictcntUlc anrl techaologlcal revolutloa. Slde by slde
rlth the lntroiluotlon of Ecientlf,lo knotledge ln lndustry'
It.e.; together *lth lta funotXon 1n lnAuetrlal proceealng,
soiEnce le acqulrlng other soolally algnlflcant functloaa,
reveallng 1ts €ver greater posstbtlltJ,eg ond ncans of Bc-

'conpllahlag fulatancntsf, goclal and sconomlc taeke.

Ia tbe ooaclltlong of the lntenalflcatlon ancl hlgher
sfflcacJ of the BcleEtlfLc and technologlcaL revolutlont
succeas 1n tbe Bolutlon of urgent antl cardllaal econonlc
problene c6n be aohleveal only througb the opttnun^blenillng
of gclentlflc, technologlcal anal oocial progt""".3 ![oreover],
econoulc achlevenente nor degend, not Bo Euch on auccegaoa

5.n tadlvltlual trancnes of acleaccs as on posltlve resutts ln
scLence as a whol.e. that le rhy etrengtbenlDg the Urke bet-
reen yarloua BroupB of, Ecleaces trae aoqulred such lEportance.

lbe teek of natroagtheulag the reletlonahlp betueen
the EocLal anil the natural and techllcal sclenceso4, a taak

,eet ln the



Ecorony of the USSR for 1976-19BtO1 is a naJor liae of sd-
vanbe, the kernel of the lntegratlve noveneat ia sctence,
oa which depenito the efflcacy both of 1te baetc and. applled
braachee.

fhe iategratioa of scleace la the broad. context nay be
regardetl a6 the interectlon between the verlous aspecte and
conponeate of ecleatlflc actlvitlee. rf eclence 1e regerde&
ae ectlvlttee 1n the productioa of aeu kaowl_ed.ge, and 1te
utiltsatloa ln a wlde yarlety of practlcal spheree; then
golenoe a6 a systen of knowledge operatee ae a conponent
of ecleattflc actlvitlee, 1.e., as 1te outcome (or oae of
its outcones). Beslalee the l,atter, one car dlscern anong
the conponeats of eclentlfrc eotlvltles such thtnge ae the
aubJectr the obJect, the Eeatrs, the alna end the condttloas
of actlvltlea, tho prooesaes of interactLon taklag place
both wlthln each of these conponentg or e.r.se betweea then.
Fron thl.e poj.nt of rlew, tho integratloa of ecleace 1g seea
as a eyeten-fornlag lnterEctl0n betweetr rerLous klnits aEal
oonponente of ecleatiflc activltles, rhl1e the eyntheele
of kaorLetlge ls nerely a eyatheele of the resur.tg of tho.o
ectLvltles.

[he synthesls of kaowledge accordlag to th6 obJect of
ecl.ontlfic actlvltlee (research) etens, flrat and. forenoat,
fron the unLty of the entlre naterial norltt, the overall
Ll.nke between pheaonene, that leadlng to the tntegratlve
lateractloa betweea the subJect-matter of the ladlrliluEl
ecieacee ancl ecleatlflc theo:r1es, anal the appearancs of pno-
blens co@on to thea a1].. Irl tble comectloa; there takee
pJ.ace the further coasolltlatlng of the asaociatlpn between
ecLenti-ete workLng ln the natural, the eoclal and the teeh-'
ntcal acteacee, su aasoclation achj.eved. through the ee_
tabllahment of eyetemr,o-conprehenstve and lnter-dleclplraery
laetltutlons end orgenleatloas operatlag ae collectlve eub_
Jecte of coglltlotr.

Both the techELcal Eeens atrd the operatioae of cognl_
tLon, ae urel1 as the theoretlcal clevicee, nethods and pro_
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eEdurea ln resesrch, are narkeil by tategratlvo tr€Dale 51r1a3
'rlae to new forno an<l klnde of scLeatiflc actlvltl'ost such

as, for laetance, ecleatlfXc lnfornatlon wolk. Tho onerS€nco

of slngle alns of Bcle[tlflc reasarchr €6Dec1e11y [ntlor tho

Lnflueace of soclal praotice, narkedly errcourageB the eyn-

thesla of kaowledlge la the proceEs of target acblevemeat,

antl lea<te up to generallslng reeulte, both ln the fotm of
aclequate coaceptual snat theoretlcel eystene aad ae scleatlf,-
1c eohleveucnta relfle<t la naterlal Proaluctlve f,orcea'

Ihe growlng lnteraotlon betreon the tbree neln groupa

of gclences follorE illfferent roede, flrEt aatl foronoet la
the coursc of rhet la kuonn as lnter-illaclpllnary reeearch'5

$onggtile tnter-dlsclpllaary rosearch wlthtn a slagle group

of ecieaceg, 1a rhlch the obJects, nethoda, antl eclentlflc
Ianguege of lntllrldual dlectpllneE proee elnllar to t cer-
t71n degree, lnter-dlsclp1lna:ry r6gearch ls coaaluctcd throuSts

?arlous glroups of sclences, for lnetaace' lntllvlclual eclen-
tiflc dleclplLnes forulag part of the eoclo-humanttarlea
group of branchee of knorlettge, and tht$r'gh the Sroup of
th6 Eatural gclencea; in part1cu1a9, a trencl towards the
drawlng together of blologlcal End ethical knowleilge le
energing.5. Integratlve plocsoa€ar a llnk-up betneel the
soclal snat tho netural eclences, are tllgtXnotly expreasetl
6.a reseercb lato proccasea of eoclal lnfornatlon anil ad'nln-

l[gtratlon.T

The lnterconnectlon betreea the socla1 aad netural scL+

ence6 caa alao be effeotetl ln a netlLate<[ faehloa' througb
the tecbntcal sclengeg.E Iechnlcal knowleitge ltgelf operatcl
ae e klad of eyntheale of soclal end netural sclenco. Fron
the soclal scleaceE teohnloal kaowledge bomowg lafornatlo[
on the purrooes ancl the lew-governetl patterna ln the clercl-
bpnent of eociety, and lte lnclustrlal aad technical neede

hhlch aro caLle<l upoa to neet the <lenEatle of the technlcal
Eclenceg, whlch, ln thelr turn, boros froro natural sclence
b knowledge of tbe funclaneatal l-awg of Ilvlng and noa-Ilvlng
nature.



Parttal procosaea Ln. streagthenlng the ltaks betireen
thc soclal an<l the technlcal ecleneee (eloirg thls roaal, la
partlcula:1, auch areae es techalcal eesthetlcs, ergouomlcs
aad, the LLke have appeared) aleo take place; besldes, the
aatural eatl the techalcal ecieaces are drewlng ever closer
to each other9 through the lntrod.uctlon of fundaraental dls-
coverles lnto ladustfy. A aunber of relevant exa.nplee rvere
quotecl by Acatlemlclan Alexanrlrov, preelclent of the USSR
Aoadleny of Sclencee, La hls addrese to the 25th Congreee
of the cpsu.lo ,o"n 

"rso-F1ee 
includeci the developnrent of

baslc theorlee Ln the phyelce of the etonlc aucleug and
the appearance, oa thet beela, of applled scleaceg pronotlnE
the creatlon of nucleEr tcchuology (nucloar porer plants,
atoulc lcebrealers, and the like) anil its extenslve use la
lniluetry and other practlcal epheree.

A cloee lateraction betueen the natural and, the teoh_
nlca1 scieacee 1g also to be seea today, when the taeks of
Ithe erploration and conqueet of space hgve to be dea1.t withn
ift fs the basic nork coaducted. in thle erea that hae nade
ilt posstble to expancl the poseibllltisg of IV ead other
cour.ralcatiorB' aad to place space achleveneatg La the ser-
vlce of the econouy: in eea aavlgatloa, geologlcal prospeot;
lng, forestry.etudlce ancl, 1n the foneseeable future, 1n.
agrlculture. l 1

llhe relatlvely ladepead.ent lateractlon between the two
differeat groups of sclencee naturally ls a part of tbe norb
general proc€ss of eetabllshlng stroager linkE betueea ell
the fuada,nental clepertmeata of presoat-day esleace. The
greatest prospects for the d.erelopmeat of tntegretloB anit
congolltletloa are held out by the . Joltrt particlpatlon of
a aumber of sclenceg ln deal.lng rvlth conprehenslve, global,
overell eclentlflc a[il tsaJor econonlc prob1ene.12 To such
problene, ee eagend.ered by the eclentiflc aad. technologlcal
reyol.utloa of today, pertaln the coaquest of space, the
studly and utllleatioa of the IUorId Oceall, nature protectioap
the rationar exploltation of nature and a nunber of others,
whlch all caIl. for the efflcaclouo blencllES gf the e.ffortq
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of represeatatlree of natu:ral aa<I Eooto-hu.aaaltarlan Lnor-
1edge.

llhe appeerance of neri trentla la the lntcgratlon of
gcleace has fosteretl tho qoordlnetLon of etyles of thlak!.ng
epeciflc to represeatatlrea of rarlous groupa of sc16nc€s.
llforke have begua to appear of late rhlch deal. wlth reEoerch
lato tbe stylea of thlaktng of eolentlate, era,nplee belag
o€itn1y bor:rowed. fro[ tho natural Eciences.l3 trltbla the
framework of the atyle of thlnklng Lahereat la aaturaL aol,-
once, nore nerror tretyleen hare alreeily beea l,deattfledt
ecologlcal, coonlo, cybernetlc, probabtlity aatt othcr
etylee, while a etud.y J.s bolng nade of ths succeEEloa of
"paraillgnsr, the notlea of thlnktag sltbin the eaoe eclcncc,
aail so oa.

At the sue t1ne, stutlles iato the htrh.rltaltatr style
and, aleo tbe technologlcel nod,o of tbtaklng are beconing
toplcal Ln the concllttoae of today. Tbe exlstcace of atylee
Of thlnklng Bpeclflc to natural eclentlate, scholera in the
humanltlee, anil repreeeatatlvee o{ the techaiceL ecleaoes
le conmon knowleclge and reveels lteelf wlth eufftcleat olar-
1ty uhea coaprehoneive problens are beJ.ag Jolatly itealt rlthr
tble often glvlng rlse to heated argunente eaal soactlnes to
a total laok of nutual uaderetaadiag. The featu:ree of thc
style of thlnklng ln representatlvee of the three groupa
of ec.lentigta nentloasd above ere, of course, tho outcoae
of obJectlve aad actual ctlstLuatlong ta the subJect-Eatter
of the sclencee, rhlch, ln coaalderable degree, nould the
apeclflce of the oognltlyo mean6 and procedurea, the ap-
proach, ancl the etyle ln sctentlstsr creatlre thiaklag.

When we take note of the epeclflce and, coaeequantty,
the dlsttaotlons la the etyl.e of thtaklng of erperts en-
gageil In these three groups of preeeat-clay scleacee, lt la
inportent for ue to dlacera and etudy rhat le co@oa to
then, unltes then and makee up the fouadatlon of tb,e drar-
lng together and llnk-up of various atyl.ea of thlaklng.
Thle neaae add.reselag oneself to those aepects anil charac-



tErletlbe of th€ nodb of ttrInElitg-tiEIEE niike for eucU fX[t-
ups, attal aot nerely for a efuip1e treuslatlon from the lan-
guege of oas gclence lnto that of arother (althougb that le
very lnportant ia the condltLons of ever greater epeclalieer
tlon an<l ebarp iltfferentlatloa) I encl caa aleo eerve ae e
Eou.rce, a ngeaeratorrr of nof, sclentiflc knowleclge.

?he lacrease of laterconnection betweea the eoclal,
the natural, ead the technlcal sciencee, and, the llnk-up
betreen the etyle and motle of thlnktng of thelr r€preEcnta-
tlvss ie nerely a task looateil rtthln sclencs ancl fornlng
part ofitbe nore genotal tesk of unltlag eolence wlth tn-
duatry, the regulte of the sclentlflc antl technologlcal rev-
olutloa ri.tb the aclrantagee of the soclalLet systan of the
econoEy. Ihe etyle of thlnktng la sciEatlstg as a whol.e

ehoulat be 11nked up wltb the style of thlnking ln repreaen-
tatlvss ana l€aalers of the econonyr for whlcb purpoee ec1-
€ntlsto should prooeei[ fron the neetle of tbe practice of
conuunist conetructlon alal shoultl latrotiuce scientlflc know-
LeilEe lnto lnituatry wlth nore boltluese an<i efflcacy. rl[Ech

renains to be clonerr leoald Brezhnev enpbeeleecl ln h1e re-
port to tbe 25th Congress of the. CPSUr nto enbody ecieatlflc
achlevementa qulckly aot only In lndlvldual, albelt the
nost brXLllant, oxp.rLneEts elal exlrlblt nodeLe but elao ln
thougana:r upon thouEande of new klnds of producte, fron
unlquo nachlace to ererythlng that contrlbutee torarde l-n-
provilg the worklag and llvlag condltlons of people. The
practlcal appllcatlon of !6w gcientlflc icLeas ls today es

lnportaat aE thelr developnent.'14

It Ie the aeede of soclal practlce, ae well as-the ln-
togratlve proceasos ln the economy and tn the socto-polltl-
cal sphere nhlch, togethor wlth the obJectlvely existlag
unlty of the worlcl, prouldee the fountletion on whlch iateg-
rative treude ere developlag ln Ecience. It ie lndicative
that lntogratlon nakes the greateet lmpact wherever science
lntroduces 1te achlevemente lnto lndustry, vrherever eclence
nore aad nore tanglbly becones a tlirect productive force,
anit the results of the sclentLflc ancl teshnological revolu-
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tlon b16ad wlth orgaaieational, anal ecoaonlc actlvltles,
thoreby foeterlng the solutlo! of firnalanental problens of
reclentific, technologlcal, ancl soclal devel.opmeat.

the ilevelopnent of space reeearch aacl epace rocketry,
antl the erploltatloa of achlevenents ln thle aree to neet
the needs of the econouy oan rell bEar out thie p:roposltlon.
![hle hae beea epcclally enphaslsod by Acaal€EtctaB V.Clushkol
e ploaeer la rocketry aad a lceitlEg oxpert la epacc travcl:
n:[bo roaal treyelleil by preeeat-<tay ecleaoc le the eltcaslrc
anit ooupnshcuglvc utlll.aatloa of [a[y ecl.eatlflo aaal tcoh-
.nologlcal aveau6a, and thelr ayntheale la a alngle antl coa-
stantly lnprorlng ayaten. Space travel ie a hfgEy lnportent
teetiig ground where that aynthesle 1g effqcted in practloer
llhereln Ilee aa explanatlon of lts sucossaoa and a guarante;
of future rLotorlee.nl5

Ia ita turn, reaearch lato the eyntheelg of eclentlfla
kaorledge and the lnteractlon bstreoa the tbree nela b:raachr
ea on groups of Eole[aes calle tor a epecial uethodologlcel
uatleratandlag of uhat uay be called tbe lnplenental fuactloA
of scletroo. It le no seoret tbat the raet naJo*i.ty of re-
deerchee lnto the nethottology of scleace, the eplatenologl-
cat pnoblen8 of Datural aclouce aDd evea the geaeral thco$,
of kaow}edge ane oyertly or covertLy orleatedt torarcls baeto
gclence, Ln generel, torards the pr.oiluotlon of new gclentift
lc knorleclge. Ilere lt ehouLd be noted that thcre Brs eery
fer wrltlnga on the pblloeophlcel probleoe of the applteil
anal tqchnlcal sclencee. thue, the phlloeophlco-nethodologL-
caln the eplstenologlcal, subetantlatloa of the latroductlot
of eclentlflc achlevcnente leaves nuch to be d.ealretl. lhls
dlrectlon of phlloaophlce1 researcb 1e allrectly llnkeil rtth
the enhanced. role of Marxlet-LenXalst phlLoaophy ln th6
fiuther consollaletlou of the alllance between the eoclal,
the aaturel, and the techalcal ecieacee, the lnteractioa
betreen funclanental aail the appJ.led aoleacee, anct betreen
sclenoe as a wbole a!.al Lnalustry.

lhe lntegrative anil Eyutbeslsllg procoss€a i.n gclence



are targlbly lntenelfled. by phlloeopby. It ls lnetructlvo
to note that the Lntegratlre noveneat la aaturel sct.eace,
whlch has ln part procoecled outEldle aacl lnctepenileatly of
phllosophtcal knowLeitge, bas Aade a coael(lerable atudy for-
rartl glnce geaulnely ecleatlflc phllosophy foranrlatett ge

oae of lta focal taeke the laetltutlon and tbe conaol.ldatlon
of the alllenoe of phlloeophy anil natural eclcace, [oclay
lbts alllaace haE nade aoalltlerable strldles 1n ths USSR,
ileaplte the exlstence of teuporery dlfflcuItlea, eatl le
nalataLaed by the activltles of Sovlst phlloeophere aa<t

naturaL EclEntlEte.16

lho alLlaace of phlloeophy and aatural ecleace has
nsde Lt posslble to ntake 1an and. foreoee, fron a elngl.e
oethodologlcal etaaclpolnt and on the basls of Marxlet-Lenla'
lat theory, the proceeses of the synthesie of knonledl.ge in
tbe Ecteacee of nature. It lg not fortultoue that general-
telng rrlthSs on thle problenl7 could have appeared only
1n the conilltione of effectlre coutecte and Joiat fruttfuL
partlclpatlon of ![arxl.et phlloaopherg aaal natura]. scl-entlstg
la the ayathosls of knorle<lge. The tntenslftcatlon and. the
ooortllaatlon of tbe lntegretlve procesaeo la natural eolence,
rhlch hgve beea the outcone of Jotnt reeearch by phlloeo-
phera antl neturel ecleatlsts, hare extendetl thelr frontlere,
emergotl frou nlthla the eclencee of nature, aacl nanlfested
thcmaelres et aE ever greater rate 1a the sclences of socle-
ty anil teohaology. Itr esgenco, Ionlnta l<lea of the alllance
b6treen phlloeophy end aatural ecLcnoe hea, as aotecl la the
artlcle nThe Suprane Duty of Sovlet PbllosophersrlE eoqutre{
ncr forme and. ecale: re hare aE e111a[c6 of tr[arxlst phlJ.oe-
ophera ead repreeeatatlvee of knorleilge ln coaorete soleao-
ea, ttt all eoclal, natural and technlcal sciences. The ex-
paailed a1llnnce of phlloeophy autt partlcular scleaces op€r-
ateg aE an obJoetlv€Iy eese[tial trend., a ].aw-governetl pat-
tern of cognltlon, nhLch has notab)-y enhanced. the rol.e of
phlloeophy ln the eyntheeie of alL three fuaclanontal groupe
of preeeat-d.ay eclences.
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trfarrlst pbllosophyte integratlve functlon la not' of
course, sonethlng lnclepencleat of, or tllvorced fronr lts
nethodologlcal, worlcl-vlew and other fuactlons and aub-
functionsl9; lt 1s merely another aepect of tt. Yihat shoulil
be enphasleed 1s that the iategretlve functlon of phlloso-
phy can Benj.fest itself in full only when the streagthenlng
of the lateractloa between the sociaL, natura1 and technical
seiences becomeg a cerdlnal taek ln the cleveLopnent of sci'
enco. In theee condltions, phllosophyte lntegratlve poten-
tlsl can be utLllgecl la fu11 ' but the erteneioa of lts
fleld of actlvlt:,eo lnposee oa pbllosopherg a higb reepon-
siblllty to ropresentatlves of spoclallsed gcteaces.

Ehe lnplenentatlon of phllosophyts lntegrative functLon
oalLe for actlve orgaalaatlonal ancl practlcal ectlvltles by
ph11osopber6, paralle1 wlth the el.eboratlon of theoretlcal
proposltLoaE. In fact, thle bears upoa philoeophyte lnltla'
tive ln the lategratlve proceeses 1n preeeBt-ilay acloac€t
wblch, as poltrteal out In the Jouraal Voproey fllosofli ln
an edltorlal entttletl nFrots Parby Posltionett, npresents

new denanitg to thoee worklng ln the fleLd of phil.oeophyt
na,nely, to thelr queltflcatlon anil thelr abtllty to cllecera
new problens and to ualte scholare to elaborate such pro-
blens on the Marxlet-lenlnlet nethotlologlcal bagler flon
Party poeltloaa,'.20

Wh1le the al1lance of pbllosophy aPd tbe apeclaLleeil
Bc16nc6s cae ln e certaltr neasure restrloteal to the ltnk
with natural erc1enc6, lt often appeareil as en alllatrce of
soclEl and natural sclences. IB those conclltioae the over-
all"nethodologlcal role of phlloeophy proved ln coaslderabLe
tlegree uerely potentlal Ln the broeil scleatlflc aspect'
elnce lt was natrifested nalnly li reepect of the aaturaL
solenceg. At preaent, the lntegrat{ve Drocessea ln preeent-
day cognltlon aE the purpoeefirlly eatl syatenatlceJ.ly organ-
laetl a[al coortllnatecl etrengthenlng of tbe lntercoan€ctlon
betrcea the tbree fuaclaneatal departnenta of aclence, are
creetlng faroureble cond,Ltloue for the firll nanlfeotatloa,



Ia reapeot o, rol€aoe. aa e rhole, of the lntegratlve eatl
rethodologloal firactloa of tbe theory of naterlsllat dl.a-
lect1cE.

EhlE hae had a conslderable oomective lnfLueaoe on
the optaloa, nlileapreail nalaly 1a ereryday coaeolo[gneeE
but algo 1a pert aooEg scXoatlstg wtth l,Druf,f,tcLont phllo-
sophlcal backgrouadl, that pbllosophy te an excluelvely eo-
olsl. scleaoo. Eowev6n, that optalon (Juat ag the oglnlon
'that nsthenatlcs le e natural aclence) iloes aot qutte ade-
quately refleot the aotual eltuatlon. In reallty, trlarxlst-
tealnlat phlloeophy 1g a scleace of the uaj.versal lara of
the noveneat and the itevelopnent of natpre, hunaa soclety,
aad th1nklng.2l Fron thie deflnition it ie cleer that ph1-
losophy beare upon eclence as a who1e, and that lts propo-
eitlone refer to ebsoLutely all oti5ectlve areas, lnc1ud,1ng
naturo.

tflrlle taklng note of the untversaL scientlflc aature
of llarxiet-leai!16t philosophy, we ehoulal not for$et elther
that lt operates as a form of sooj.aL coasclougneee, 1n
whlch the Party epirlt ancl the seientl.flc approach are blen-
rletl. Thie feature of phllosophy, the reflection in lt of
lclool.oglcal class antl eoclaL factors, also brlnge tt cloaer
to the social sclencee aatl, at the sane tine, tlletlagulehea
lt fron the other branchee of sclentlflc knowledge, as

well ae fron pheaonena pertaLalng to general science-.y*don€:
thlng ue shall aleal with below. Thue, ln Marxiet-LcninLst
phlloaophy ae the unlty of dielectical and histortcalnete!-
la1ien, there takee p1ace a dlalectical synttieels'bf the
ttunleersally eclentificn and the neoclall-y,.eclentlfictt,
thelr Jolat partlclpetion ln the present-<lay lntegratlve
priocesses of sctentifl-c activltl,ee. Ihe unlvereal.ly sc:.en-
tlfLc character of phllosophlcal titto1lY]edge nanlfegte lt-
aelf , -not only 1n the subJot-:uatter aad nethoal of dialectl-
cal nateriaLien but aleo in pbilosophyts fundaroeatal func-

*tlone and aub-functions ltr the areae of world-outlook, meth-
-odolog;r, crltlclem, idleology, axLology, management and gor-
ernnetrt, anat the tike.22 Howeuer, the overall scieatlfic
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naturo of pbll"oaophloal kEosledEe €xpleagee ltaelf nogt

f,ully tbrou8b 1tB lategratlve-syntbealstng funotloa' dr a
result of uhloh phlloeoptiy oDorateE aE a rn€thotloloEloe1

ceatrelnthelnter].tnkebotwreErgllousgolcntlflodtaol.
p1lnes and thelr firtual lnfluence.zJ

Ehe unlversal golentlf,lo obaractEl of Phlloeopby hea

lte varloug forroa and nanlf,Egtatlotts' $he!61n llcs ong of
the crlterle of DbLLoEgPhyrE effloacy en'l of tts utlllsatloE
,la the partlcular scleac€E. 0he effxcEoy of pbtlosophy ahoulil

not b6 8e€n 1n a purely utllltarlen 116ht or be rettucedl Eerp-

Iy to 1te nethodologlcal lnpact o! the partlcular 8c1e[co8'

houever frultfirl tbat lnfluence Esy be. nThe cr'lterlon of
tbeappralaalofthequalltyantlefflcacyofeclentlflcxork
ln the area of phlloeophyrtr s.rrapezllkov has enphaalacil'
rrle rbo11y ltnkeil wlth a bomect utrdergtanaliag of lta ln-
portent place ln the ltfe of society, an<t Ln the noulillag
of eoctal consclouaness, whlch le contlnuouely replenlshcil
wrth ner liteae and values.n24 f,he efflcacy of Uarxist-
l,eninist phlloaophy is llnked nith the ttevelopnent of all
tte functione and connectloua bottr vrttb preeebt-clay scleEc€

and wtth aU soclal Processes.

xrx

fhe taeks set by the Comnullet Party ln the aroa of
eelen;llflc reseerch are dlrected towardle tbe bamoaloqs and

propor{J-onal clevelopnent of eclence ae a whole, slnce tbere-
tn l1ea e guerantee of tbe integral de-velopuent of techaol-

9g!rr tEdustry' anal the entlre econoqr of the USSB' the cn:
hancsnebt of thelr effectlvenesa, the BDooth a[al,abce].6rat3a

developnent of the pmttuctlve forces, and othor soclal pro-
ceEses.

Of oourser..the proportioaal' developnent of Ecignoe EE

a uho1e, far fron preclutllng, lreeuppoeee the advenconent

to the forefront of thoee probleme on Fhlch the euccesaful
deveS.opmoat of.the econoDyr culturer and sclence ltaeIf hla$-
es la the greatest degree. Tbe 25th Congress of the CPSU



caLlod ugon Sovlet scleatists to focuo their attentioR otr
these nain probl-ens ln sclentlfic, tech[ologlcal and soclal
progross, aEtl to proeiile for the further doreLopnent of re-
search atned at opoElEg up opportuaitiee ancl road.s, new ta
prlnclple, for the transfoteatlon of the countryre forcea,
and the creatlon of technoLogy ead iadustrla.l processes of
the future, all of whlch ca1l for a pan-sclentlflc approach,
These lacLucle problens, alreedy nentloaecl by ue, of the coa-
quest of space, atrd. eavlronnental protectlon, ag rell ae
the task, set by the 25th Congrs88 of the CPSU, of imp"or-
lag work lu the area of sclentiflc anit patent infornatioa.25
I9h11e the ae6al for a par-scientlflc subetsntlatlon la the
Bolving of the ecologloal problen anal 1E space research
gteng fron soclal faotors whlch, la prlnclple, 1ie beyoncl
the provlace of eclence aaal ln the lnterectlon betuieon natr
aad terreetrial aa<l ertra-terrestrial Eature, the avaiLabll-
lty of, Eclentlftc aDd technologlcal 1Df,onaat1on 1s nala\r
dotelolaad bJr requltenents located wlthLa scLence. IEBrove*
Eetrts lD the eupply of lnfornatlon for sclencerand tbe ln-
troductloE of, sclentlfic achleveroente Ln 1tldustrlr ar6 alEeal
at ellnlratlng those reEults of the rlnfornatLon crtslar iE,
eclontlf,lc actlvltlee.xehlch are a cause of lossos, both ln
Eclerce and the econony.

A proper eolutlon of the paa-sc16attf1c problene that
bave appearecl at the Juncture of soclal, natuial ead tech-
nlcaL kaowled,ge now calls for the noblllgatlon of efforte
ancl'the strengthealng of 11aks betweea prectlcar.ry ar.l the
firnclaneatal groups and braachee ln present-day sclence.
Bhtg has aleo leat to the appoaraace of nsw lntegratlve net[r
oile, treada, approechee enal aotione bearlug. upon sclence as
a whole. Ihe onergence of these new trends la ecleace ae a
whole sorves to enhance the tbeoretlcar" poteatlal ancr nethor-
do1oglcal areenal of sclence, and. to 1te acqulrlng greater
lateggity aad offecti.vene6s in the introductlon of neu, scl-
entlflc lcleag lato practlce.

Slnco th€ onset of the scleatlflc qid technologlcal
rerolutlon, new eacl fundauental phenonena have appea:red. J.a

ro

s
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Ecloatlflc cognJ.tJ.oa, whlch have beoon€ recognlseal aB r€-
forrlng to ecience as a whoLe: ngs lotlons, nethocla end
problene.26 fo lllustrate thie new cLass (type) of notlone,
nethoils and prob).ens, Eone exanples nlght be citeal. ltrany

authors laclucle la paa-eclentlflc aotions algorithns, pro-
beb1Llty, supplenentarlness, e1gae, neanlng, isonorph!.sn,
lnfonnatloa, notlelo, eystens, structure, roanagement, forna-
11eation, and the L1ke. Ihe fo11owlng are consialered methocls
(approaches) of a pan-acleatlfic (but not philosophlcal)
charactor: the l,oglco-nathenatical, the otatistlcelly pro-
bable, Bystenla aad atructural., cyberEetlc, theoretlcal aad
lnforuatlon, and elnulatect nethocls, ae well as methocts

which have taken shape 1n eenlotlcs, the scleacs of eclence,
lnfornatlon ecieace, prognoetloatlon, antl others.

Four areaB of non-philosophlcal alal pan-Bclentlflc con-
cepte antl cllec!.pL1nes are neationecl 1n the book by Blauberg
and Yuitln (pp.)2-39), nanely: 't) theorles ileallng nlth pro-
blene anal oontent (of the cybernetlc type); 2) unlrereal
conceptual eystens (o.g.rA.A.Bogt[anovte tectology) ; 3) pen-
ecleatlfic nethodologlcaL concepts.(e.g.rthe theory of 1E-
fo:matlon); 4) untvergal forlrmllo€d concepts. Anotrg pea-
sclentlflc problens. ono can ouly aane suoh as that of the
sclentlflc and technol-oglca1 revolutlon, aacl. 1ts conponoatb;
beeides, mentloa nlght be Eade of problene as thoae of naa,
aqtoqatlon Baal cybernetlmtlon, the orlg1.a and clevelopment
of ltfe ead nlacl ln our worltl antl ln the UnlverEe, the har-
neasing of the WorIO Ooean, the forecaetlng of scleuoe
and aa adequate supply of lnfomatlon to serue lt, and. the
11ke.

the rpan-sclentlflcx concept le used:tn varioue mean-
lnge, the noat wldeepread, of whlch 1g the one enployed la
aay perticular sctence. ltltb reference to aotlons, 1t na3r

be a category co@otr to eLl or noEt of the partlcuLar scl-
ences. Eoweuer, thla understaadlbg pernlta a fragnentatlotr
of the neaalng q3 npan-sclentlflcr to luvoLv6 notlons
rhlch reflect propertlee botb of objecte of cognltlon, aacl



of tbe partlcular eoXeaocs that stuily suob obJeotg. Ubat
le {nploaeatedt hero la e ullty of the ontologXoal aEA tb6
loglco-oplatenologloal aspeote, of the fountlatlone of, thet
aotlon whlch cen be oalled a uulvergel paa-aolentltlb !o-
tton. .Alrother clags of trotlo[g, nethode aad problens ooa-
elete of auch whLcb refor only to tba partl,cular'gclcaoeg
theueelvea, anA not to tbe obJeota cognlecd by auob scl.cn-
oss. such pau-eclentlf,lo phenoneaa have oaly an epleteuolo-
glcal, or logloal etatue (e.g.1 tbe [otloa of, prognogls,
the uethods of prcgnostloatLonr and eo on).

Sone pan-ectentiflc phononena caa be 6rouniled only 1a

sclentlflc actlvltlee theugelves andl, ln thls respect, cbar-
eoterlee the developnent of absolutely a1l eclences, anil
sclence ee a whole (l.ncluding phlloaophy) ae1 for J.aetanco,
certaln aottons In the scLence of eclence, the lnfornation
eclence, etc. Though thelr prtnciplee and notlons are utl-
1lsed not in aI1 particular sclencee, but oaly la several
or else erea ln a slngl"e ilieclplLne, thege can algo be coa-
sldered, ln a_deflnlte senee, elther as paarecieatlflc or
elee 1n thd procese of beconlag so. AlL thle ghore that tbe
trpaa-sclentiflcn concept has a variety of neaalnge, f,rbtch
ehould''be tdenttfled aod. etudled..

Whei ls characterletlc of pen-ecientlflc trentl.e anal
pheaonena le that they firat appeared wlthln the franework

ilof some particular branch of ecl.ence ancl then acqulred an
lnterclleclpllnary trature ancl are at preeent aot only becou-
lng conprehenelve but refer to eclence as a nhole or elge
reveal a trend to acqulre that quallty. Uo6t of thea have
appeared wlthln the partlcular ectenceo and lE nathematlce,
but aot in phiLoeophy; ln acquiriag an appllcatlon to al.I
eclence, they enbrace thej.r tradlttonaL phfloBophlcal cate-
goriee, vhlIe, at the ea&e tlne, ilifferlng fron then. fn
eoeaklug of, the distlnctl.on between pan-ecleatlflc aad phll-
osd4hdeSl notions antl methocle, we shaIl be referrlag only
to Ua/xlst phlloeophy.

In the firet pIace, the paa-ecieatiflc nature of the
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oattgorlcgaEdEltboil!of,thetbcoryofnetatlBlletdlalco-
ttroe le mnethlng alreaily eEtabllsbcd and operatlvc (whloh

dlocg not Dreoludo thctr further dtevelopueBt)t tflhereaa ln
rebpect q3 npan;aclentlflcrt forrus and Eeatrs of oognltlon
tbey are oEly e trenil aad a poselbllltyr 8o tbat oBe oan

alwayaftndabraaohofknoul€dselnnhlcbtheybareBotaEr
yet functloae0. (to avotd any nlauaderetandlag we should

€EphaBlEe one lngorteat ctrcuBEtatrce: phlloeophy, which we

oonsXdler a dlaclpllne bearlng uPon BoXeEos as a uholet con-

talas epeolal. parts arrd departnentE rhtch do not bear upoa

Eclence as a xrhole' for lnetaace, the hlstory of phlloaophy,

uretortaal naterlallBn, and a ntuber .of clepartrrents vuhlch

have braached off frorn pbllosophical kaonledge (ethics' aes-

tbetlce,etc.).Iathenaln,ltletbetheoryofnaterial'lst
dieLectice uhlch has a pan-eclentlftc character' A EiniLar
remark nlght be naile nlth reference to nathenatice, vrhlch

contalng both epeclalleed aEd pen-scieBtific conponents of
knonletlge

Secondly, the pan-eclentlflc nature of the Latter no-

tlons and metboits ls llnlted' ln prtrrciple' thle has been

enphasleoil urlth sufflclent clarlty by E.Yudltr, who hae wrlt-
ten that trunIlke dlalectlcs encl phtloeophical methodology

lngeaeralrtheeystensapproacheadslnlLarnethodologtcal
trends are, ev€n nlth due account of their pan-sclentiflc
traturo, appJ.lcabler Eot to. all ecientLfio oognitioE but on-

ly to definlte typee of eclentlfic tasks uithln' "o 
to ,.

epeak, the Juriedlction of the oomeeponcllng, approach'r''/

fbird1y, ee polntetl out by E.YuttIEr paa-ecientlflc ep-

proacheBr eepecialLy the syetems approach, vlh11e renainlng
a form of reflectlon within ecience, whoL1y depend, in
their ohllosophlc8:l foundatLone, on phtlosophical nethodol-
ou, *i its 1ere1.28 Io other worcls' pan-scientlftc pheno-

nena AeveJ.op otr the basle of philosophlcal metho'lology, ln
whloh procese they experlence a far nore funilamental la-
flueace of, phlloeophy than tloee the phtlosophy that nekee

a study of tbese Xategratlve atral pan-sclentiflc treade'



fa the fourth p1ace, phllosopblca3. categorlee and methr-
odo are not, aB a ru1e, l.t.aked, la partlcular, nlth the cor-
resporraling mathematlcal and loglco-eynboll.c Eeans, whEreas
pan-scLentlftc nethode aaal notlonE are lntinately llnked,
wlth thelr loglco-nathematloal r'ecco&psnlnerrtr.

FlftLly, and eo6t lnportant, phlloeophy focuesee 1te
Ealn attention on the problen of the relatlon bet*een socl.aL
beJ.ag aud thlaklag, betr'ieen matter and consclousnees, thls
belng the funclamental phllosophlcal problen, whereas unl-
yereal and paB-sclentiflc Eotions abstract theneelves fron
that aspect of the relatlon between belng anil conscloueneaE
whlch cheracterisee then in the unlty of ldeatlty and. dle-
tlnctlon. In cases urhea thls relatlonshlp is expreaeed by
pen-ecientific notlons, uhat le brou@t otrt lE oaly a defl-
nlte aspect or sone part rhlch has nelther unlvereally phl-
loeopblcal nor ideologlcal slgnifLcance. pan-eclentlflc
pheaonena are abstracted, la consld,erable neasure froa the
trature of obJects atrd of tbe conaclouEaeea that reflecte
theao (nanely as socLa1 coraclouaooas) and fron the relatloa-
ehlp betweea being sl<l coaaclousneos both ln the fornal aa.
p€ct anal ln that of cotrtent, therela lylag another feature
(alongslde the potentiaL charecter) of thelr pan-eclen-
tlflc nature.

YIith regerd to the pan-Eclertlflc pheaone!,a uader sxan-
lnatlou here, -phlloeophlcal knowladlge openatea ee a eyeten
which, ln the maia, etudies the genoral lare of the relattoa
betueea the coroponents of tbe nbelng-thlnklrg'r syeten,29
thelr ldentity and allstlnctlonr. thelr laterlLak aad iater-
relatloa 1u the proceos of developnent. !o phlloaophera,
the pan-eclentlfle entl lategratlng relation betreen Eattcr
aacl conacl.ouanesa, and'the .aoclo-Ldleologlcal factors have
provetl Eeceseary, but not the aala onee, elace knowlerlge
that regletere ln 1te notloas only rhat lE couon to all
ecleocee 1e unable to eeccrtaLa tbe pleatltuile la the rela-
tion betreea be{ng and thtnktngi lt abetrecta itse}f fron
tbe clifferences betrieea then anil etuaiLee only oae eapect ot
thelr actuaL relatlonehlp.
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flth alue note of tbe dtstiuction betneeB the categor-
lce aral Eethotls of pbllosophy and thoso of science ea a
rhole, oie Ehoultl at the saoe tlne note the special role
playett by ecientiflc ancl phllooophtcal nethoclology ln the
eheplng of pheaonena peltalnlng to Bcleace as a nhoLe' phe-
noDene rhlchr ln ooaelderable neasure, acquire thelr over-
al1 character thsakg to thelr lncluslon t!. the fielil of
phlloaogbtcal regearch and appraleaL as a result of thelr
cloee interactlon wlth the pblloeoph1caI categorles anil
ncthoile nhlch leveal, ln the notlone and methoda of partl-
cular soXencee, the npan-eclentif,lcr content lrunenent la
then end. foeterlng thetr noveneat fron one erea of actentlf-
lc knowletlge to another.

nhl1e dletlnguleblng betueen the phllosophical and the
pan-ecleatlflc leve1s of nethodology' we nevertheleee en-
phasise thelr lnterllnks sadl their paa-ecieEtific founda-
tloa. Identlfylng phl1oeoph1ca1 and pan-sclentlflc netbodol-
ogy, anal naklng an.spology for paa-eclentiflc approaches
cennst be tenable, becauee they actually L1nk up wlth the
neo-poeltlvXgt trestl to eubetltute particuler sclentlfic
or pan:scientlfic uethode for the phXlosophical nethod (side
by sltte rlth the logico-eynboI1c neena' the role of such par-
tl.cular eclentlftc or pan-scientlfic nethode hae of lete
been aeEuneil by the eystene approach aad by nethoAs con-
necteil rlth the theory of lnfomatlon aad vilth cyberuetlce).
The eherp co[trapesltlon of phllosophlcal to tro!-pbilosopbl-
cal, pen-Eclentlflc nethodology, thle es a reactLoa to their
ldentlflcattoa, ls also uaJugtiflable, elnce lt leacle to
the looletlotr, the clivorcement of pan-ectentlftc approacheo
fron the theory of dlalectlcs, to an absolutlsatlon of the
nethodoJ.ogy of phl,loeophy Xn the overell rarcenaln of scl-
€llce rs nethodological neans.

The paa-ecleatiflc neture of the new lntegratlve forms
antl ueans of cognltlon aleo conelets-apart from what hae
already been ealal-ln thelr perfo:mlng a nunber of geaeral
loglco-epJ-etemologlcal functlona in science : nethotlologtcal,



.. o6t a-theoret ic aI, fornalleetlon and natheoaticel Doilelltag,
the'eyathesie of kno$leclge, its eyetenatlsatloa, the trans-
fe!, connunicetlon ancl translatlon fron oae specLblleect
scientlflc language to another, etc.

tre heve enumerated a nunber of dlgttnctiye features ln
philosophice} and, pen-scientlflc categorlee, yet their nu-
tual traueitlou from phlloeophical categories to paa-
ecieatlf,Lc uotlons ancl. vlce veroa cannot be precluded. That
la wbr5r the task arlees of nore detailed reBeerch tnio the
relatloa between phllosophr.cal a[il pan-ecleatiflc knorledge,,
a task llnked.wlth the aecertalnneat of the netule aad the
tlerelopnent of the pan-scientlflc f,gnas and Deone of cog-
nltion under diecueeion here.

fhe p:revlouely advanced crlterle of phlloeophlcal know-
1ed.ge, whlch were grounded, in the prlnclple of ualversallty
and the llke, have.proved inoperable 1n respect of pan-
eclentiftc notlons. It would ee€o that wbat 1e looeosary
here ts further search for the epeclflce oi eolentlflo
khowleilge. And, as we eee lt, thie searoh ghould be ili.reot-
eil tonerils ascertatnlrg the role aacl the algnlflcance to
phllosophy of ltE fundanental problen-that of tbe relatlon
between belng and. thlnklng. ([hte natten hes been. dEelt wttb
by !.Pavlov Xn the above-nentianeal nlhe pblloeoph5l of Dia-
leotlcal Materialism and the particuLat Soleaces"r ln reepect
of knowletlge in'the particular eclences. Eho concluslons
tlrawn by bln aLso beer upon the paa-ecleatifLc phenomeaa
uncler etu<ly here). It would seen that only thoee notione
expreeelng the uost general characterletice of thc re1a-
tioa between belng and thlnkirg oa! rlse to the h!.gher lev-
eI of phllosophlcal abitraetlon, whl1e otherg rvhlch, even
lf they dlo have the etatue of unlversality and unlrereal
cotrteat, w111 reealn paa-ecientific.

Pan-ecientiflc probLems, trotions and Bethode ale a€E
lntegratlve phenomeae cheracterietlc of prdeent-d.qy eclentlf-
1c cognltlon. At the same time they conprlEe a Eor cllecorefy
ln that area of philoaophy whlch gi.vea effect. to a g6nere-
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llseal reflectlon oB sclenie' a tllecovery whlch no-doubt

etantls ln needl of further profountl ancl gonprehenslve study'

'xxx

fhe pen-eclentlftc sJxal integrative proceesee 1n preeent-
tlay science dealt rLth ln thls ar"ticle, processes ln nhich
an actlvel.y creatlve anal funal€Ioental role belongs to !,[arx-

lst-Lenlnlet phllosophy, comprise a characteristic feature
of the eclence of soclety uhose asplrations aad efforte are

dlrectetl tonarde creatlng a connunlet future.

llhe lnplemontatlon of lntegratlve pan-eclentlflc
trends hinges on the condj.tions of scientific actlvitles
antl, ln the flret plece on soclo-economic ae vre11 as polit-
lca1, Lega1 anil other factore. The eynthesls of the eclenc-
ee of aature arlaltbosepf nan and society, as weI)- ae their
ulttyrof wblcb Marx wroterrc fully oartfests iteelf only
und.er edilaLlm and conmunlsm, slnce, as polnted out ln
the Report of the CPSU Central Connlttee to the Partyrs
25th CongresEl n... the scientific and technologlcal revo-
lution acquires a true orientatlon-consisteat nlth the 1n-

tereets of nan ancl soclety only under sociaLlsm. In turnt
the ultlnate obJectives of the soclal revoLution, the build-
lng of a connunist eoctety, can only be attatnect on the
basle of scceLerated scleatlflc entl tech[ological pro-

Erees . ' 
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PEIIOSoIETCr! lBoB[Ef,S Or llrrrB.l! SCIESCB
Il lFE roBrs oF Ef,Gttrs

YlaillnLr G(Ill[rD. So. (Phllos. ) ,
Ea(yrbecb mf,OKAROVrCand. Sc. (phl1oe. )

Prsbl€us of ilhlectlos of nttuec aa<l tb,a rllrlectlcs
of co6nltton hra 81r8ya tttracted Frcitcr!.ok Engelsr ettoa-
ttoa. lhey rcre dealt rltb by hll not only ln Dlalsctlo!
of faturr lnt tlco 1B lhr ColditloB of, Elaleld. !h. tgtb
9gg!gg1, lrrtl-Diibriasl Luilrte lcucrbaah tad tho Enil of Clrr-
gtortr Oerrra PbUoeophy, ln lcttcrrraail other rorla.

Entrls be6an rorkbg on D:Lalcotlos of laturc tlr fg?3
antl contlnneil lt (rlth ar turtorval of tro yctrt) antll
lla:rrra ilerth ta 1883. Sora latcrlal rr,a aikleil to tbc r3!!,-
acrlgt ln'1885-1886. fnltr.atly, Eagele lntearloit to rrltr
a crltl.que of thc rulgar.latcllaliatlc virrc of !.tficlurl
aad otbers. Latcr hc ricclilcit oE a lore oqgEalj1rlrt url-
yrla anil r phlloeopb!,or1 generelisrtlo! of tho tchlcvocatl
of nrtural gcleaco anil o eyetcletlc crltl.que of retrpLttt-
cal rad fulerll.stlc laterlretatloag of thesc achleyelentg.
E. rrot6 of thle lilet ia a lctter to trarl trar:r orr lsy 30,
1873. lbs aeecl for a etuQr of thle ktait, ln rhtoh thc itlt-
lectlca of nature aad the dlalcctrta of copttlon rould tc
consldered tlon tb.e oteDdBobt of ee, eatertatldn, ;ea
ranly approved by t[au, and alao by E.Scbor].o&86r, a lotci
chenlst rho was the fl"st rarrlet rat,raltet. lhe obJectlvl
condltlols and neede of tbe clase etruggle, aane15r, the
noulcllag of a no:rkLag-cilaas outlook, nade Engole Lntereete6
1n natural scletlce.
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Dcr to rrrlogr slrc.rgtlEoc!, Eng61s rae unablc to
colplotr hlr 91aa, but Dlalectlcs of tratule Le r eyatrnatlc
CLdcctloo-lrtcrlrLlst epalnatloa of the ttaducntal rc-
mltr rail ncthoilologtcrl lesaolr of, aatural sclence tegbt
1n Elgclst alry. Ee.cboreal the rllrlectlcel charEcter of thc
lrg of laturc, eaqsclrtcil r nunbor of unrterlying Lilera oa
}ry gropoeltlotr! of, philoeopb3r, and earlcl,ed the content of,
tLc ottegorhl fouadrtlons of tllrlceti.cal natcrla1ler.

1. Chrngc of thr Subject-ilattcr of Phllogopbsr enil
Dlrlcotlor of traterc

trarl Iert ead lreilertok Eagela illil not rcgerd pblloao-
Dh, a8 a co&unatcil eyeten of lnorleilgc, Bs I racteuce of
lslcnccsr thet, ae thc htrglcat athorlty, illctateil truthg
to othcr, rloeg trudrrcntel rcleaoeotro f! !4!3:8!g$g, un-
i.t tbo hsriUBg iDl]lcotlca. trcgatloE of the llcgetl.oar, pa-
ge1r aotcd tbe ncr elgalfleeaco of th€ ghtloeophy hc lae
doreloplng, rrlting: rlbls roilara nrterl.rlta, tbe neSatlon
rf ths Ergatioa, 1r not tbe rere re-egtrbllaLlent of ths
oltl, but rdrla to thc pornaaent f,ounclrtLoaa of tblt old netcr-
lalln thc rhole tbought-conteat of tro thouaald yesre of
ilerclolneat of pbtloeophy end aatarel ecieaco, es re1I as
of, tbe bJ-atory of tbeee tro thousrnal Jctrt., nlt 1r lE f,actrr
bc rddcil, tno lolg€r r ghllocophy, but I aLrplc rorLl out-
look rhlob bsr to egtabltsb 1ta vallillty rnd be appllcil not
la e rclenec of ecLencce oten<llag apart, but rlthla thc po-
gittvc golcnceo.tl ErlgeIBr proposS.tloa 1g baelc for rud,er-
atendlng tbe aor elgnificance of pblLoeophy ln the Eer:rlat
rorld outlooL, ual for e cclentlflc golutlon of the problen
of, the reletionshlp betreea ghllosophy ancl naturel Ecigace.
llret, Engcls polnta out thgt the aetertrllan propoundeil by
h:lr 1g a nasr natcrlellmn that cftrnot be rcgariled at the
re-eateblloeat of tbe old ngted.&lln. nuthsr, hc notea
the untty betr.eB the oId, enil tb,e ncr natcrlallen preclse-
Iy ln thelr polata of 0cgarturcl 1.c.1 the pe::nancnt foantla-
tlo! of, ratcrtelto thet nust be deepened, developed, anil
rnrlchsil rlth the ldeologlcal contcnt of the hlstory of
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rclsDcc' tbe hlrtorl of DLllo.oDhY' .!i1 Llatorl' ltrslf. lr
. r.sanltr pbtlosoghy le lEblrtaal; tbst la rbotb ororcol.
and Droscnyed; oycroo[c ao reEarda 1tr forr t[A Drca.lv.a
!s regadh ltr real ooEteatr.< !bua, la Eagclsr vlcr1 ph!-
loeop\r dosa not havo a rgeclal realltyillstlaot trsl tbe
rer.llty rtuiltcrt by tbe rreturcl aaal eoclrl acleacer. EQ

gtreslcs tLat pblloeoghy le onblrtrd lldlectlcllly' rnil aot
metapblrslcally.; for thet forl la rcnovcil rhloh la .cqult.{
ln tbe nlndc of pblloeopherr of thc rcvlcrcd perloil, pertl-
cularly Eogo1. Ehc r€el slgnlflcsnce of phlloropltrr 1a grr-
aerred, bnt lt nuat shor ltself througb rcel acicaoea, tDal

trot 8s a spsclal Eclettos abgut sclo[c6r.

ls a sclence rbsut. eclerioce, sE rn Tboolatc cyrtor
restlng oB Dura thought, phtloaogh;t har thna bccn orrrcolll
But tt la preecrved ln ltg raal contqnt. llhc accd ulrtr od
ilcflataS the srbJeot-lett.r of, phllosrg$ u I tclrnco rDo;t
the rort gcneral lrrs of the developslt of, trtrrrr mclat,
aurt thougbt. SDccuhtlrs!€t! rnil rLrll,cr orplrlclr ul
ths tro ortr.rcr tbrt rre lot lrplXcr.t Ln nrl gMloao1figr.
Olr thur crBlat 8.!orsUy dtcueo the rorltl rlthdrt rtrilg-
lag tbc thta of the roloacer strlvia6 to rrilrirtui tlr
rorlil.

l, Glotc rrrlyrfu of ell of l$r3elrt l)roEoBlccrontr eboBt
thc rlbJcot-tattcr of the ler lltcrirlltn aud the concep*
tual rinitcrrtrailhg of thc rctLeil of study usqal i! Dtllia'
tlc! !l_tr!t-Src, tlor tbrt the eubJcctartter ol ithlcatlorl
netcrlrllr r.r rrever lntcrgreteil bl hb .t to1.1, 3 !c1-
ucr rboirt thought. Ee rrote that ilXrloctLorl ratrrlalin
le a gelcncs of th. geacral lara "of notJ.onraad ilevelog-
nent of, laturc, hnlan eoclety erd thoug!,tn./

lhc gcnulac laturc of the lcr phllo8oDbYr as a4y othor
ecle[oe, lr provccl by'the cntlrc Bur of reEults achlovcdl by
the natural encl eoclaL aclencee, by natural ec!'entlfLc eait

eoclo-hlatorloel pmcticco lbc actual slgntfloaacc of phl-
lorogblcal gropoeltloag la eubstattlateit ls the phlIorcpby
of [arxlao not lndcpendentLy apil aot la tsoLatlon of thc
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tohlcrclcBts of lololoe BDd actu.l pr8cttee but, on ths con-
tnry, !,n cloac, orgralc rclrtlonshtp rtth practlce eail
rltL r11 sc16BccE. In tbcaor oa lruerbrch Xar* proclalned
ttrt practlcel actLvLty is ilrau nature,lly lato its ora
tDb.lc bt f,srrrr.Et cpl,etololog3r.

Blgola nrile lt olear that iltrlectioal naterlall.en illf-
fmcil not oaly lron such loboolg of foroer gbtloeoBhtrr ae
E lrot €rDlrtclil eail ageculattve ratloaaltan, but aleo

.frol uetaB\re{aal netorlall8r. la early et tbe 1g4os, ln
.!La Eol, ferJ.r, Iarr anil Eagels hrit ilrarn ettentton to the
fraluental ahortcoltagr of ths oltl naterLallo, rhtch dtil
lot ulalerBtanil the rcal role of soclo-hlgtorlcal practlco
la the procels of, cogaltlon, and the actLve naturc of the
loclsr subJect. crrtlolltirt the natcrlaltsu of tbs Elgllsh
phj.looopher lbonee f,obb€s, they rrote: "!&!s1. notlon rag
atcrlfLood to the aechenlcsl or Esthenatlcal, gegnetry war
proclaLrerl the pdaclpal sclence. tratcrlalLen Uecuc' hoe-
!!&, to huanlty. Ia order to overcone trre antr-nuneq:lr
oorooreel eprltt Ln ttg orn flclit, ,.t."i.lGGiffi.
obllgod to nortlfy ite f,Leeh end becone an ascctlc. It ap-
perled ea e betag of reaeon, but lt also developeit tbe to-
plaoeblc loglc of leaaorr.r{ By its aethodologlcgl orlenta-
tlon BDd baelc content thts pasrege hermoaieea rlth ![arxr.
fLrst rell-knora tbeela about F.Eorbach. fhe ebeolut€ coun-
tcrpoettlonlag of the obJectlve aad the subJectlve Ls p:re-
oleely rhat netle tha iobjsct of reellty, of seaEltlveEessn
regardeil osolely 1n the fom of aa objectn, of noonteupLe-
tlonn tEal not as hunea sengual aotlvlty, not subJectlvely.

2. Problen of the Relationgblo Betreen phtoeoohy
raal the traturel Sclenc€g

lbe atlvanoeg la the natural eclenees nacte lt lnpere-
tLre to escertei.n the generel features and treads of ph1lo-
oophlcal geaerelleatloE, to suruonnt allenatlou betreea thc
actural eelgacea theueelvee, end betreeE then aad. phlloso-
phy. tn ![he Econonlc att philoeoohlcal llBnuearlptg of 18/t4,
uarx rroto that rthe agturer. ecleaces hayc uaforcrit colos-
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erl eatlrlt!/ rDd accumlrtoil sterdtly grorhg lstcrlrl .
&rt lhlloaopby brc renrlaeat .s_rllGr to thcr, u thcy brro
rcelncd r1lel to Dhllooogtry."5

Ergolt3 rndyala of tLc ilerelolmnt cf nrturaX. gelcn-
tlf,Io kaor]'eilgc la hfs @ tr11 rLort sf
tbc urthsilologtcr.l rcgulrcttntr of solraco, flrrtl brouro
of hlg nlrtehoa prtmr5' ghll.osophlorl prllrcl9lc .!d, rcooni,,
because E6to1 ald lot hrvc r! tntlr3to kEor1rag. of frlinfa-
trl roloatttlo dlaoovrrlra. Brther, lt nlt bc bollo !n
nlnrl tbrt PLtlosoplJ ot tratEr rtr Ergclft loet rrtrghf.rl-
orl rorL, lnil tbat tbc shortood!5. rd l[ltrtioar of blr
phJloaopby rcrc sGc! nogt Crrtngly ln lt. Ecgclr! f,rtlrr-
ghllosophlo, Eagcla lroto, ;cncil bocrnce tt elal trot GoB-

oeilc to llturo eay tlevclopueat la tlrcl ttt rsgso."llolro
bnt onLy tcocdstenelr. I! thl! Ecgcl fcIl fll bcllaii f,otr
rhoge nebula:r thcorlr he,tl alrcaQr Laillottcil tho orlglat ot
the golu cyatcl, aail rhosc itfuconrrlr ef thc rrtrrdrtloa
of tbc etrtbrs rotctlon bJ thc tldct rlgo hdt proalrlrrC
the eloon of thrt aylten."b

Lratly, the Xntegrlty of illalcctlcal natorhllntr
pbllocophtcal ayatel ttgc1f, rcqul.rctl ea taalyalr of thc illr-
lcotlcr.of naturo. lhc tagk thst faccil E!9.1t la thlr csn-
acetlos rrr tomulateit by btl u follorc: tr.r. to coavlacr
nrcelf dso ln d.etaltr-of rbat ln genord I tar Eot 1n
iloubt-thct ln aaturc, ulil the roltcr of lnnuncrrblc cheng-
ca, the Ee!€ allaleotlcrl lrra of notlon force thelr rry
througb as thoas rhl.oh 1n b!.ator1r' gov.r! the appamat tor-
tqltousaegg of evontst.f

Ihcre nrg tbqc a preeelag theoretl.cal aail pieotlorl
necd for a coaeecutlrc ead systonrtlc phlloaoghLcal rnalyt-
1e ol aetural sclentlfLc ilrta. Il trc}lrrg, tblr trrh, Bn-
gelr conelOered,, frol the etandpolnt of lrrrtBt phllorop\r1
l^nporbaat prollene srroh .s the rclatloaehlg brtroin Dblloa+
op\r anil the netura,l aclencc!, tbe relrtloaehlg bctroon
dlalectloa sd tbe aatnrrl ecLc[ccr, tbc clugiftaltLcn of
thc f,oma of notlon of nattcr, the rtlelccti.ct sf aocrrr!.ty



aail fcrtnltfr ud 30 or. Ilth phlloeophloally r-r-lat lp
tbe echlevueatc of nrthonatlog aail tbc natural Ecl6!ss!,
!c rlorrit'lhat therc hril to be orgaalc ualty botrcea phtlo-
rop\y axl tLe nrturrl scleacel, syetenatlcally crttiola!.ng
tho one-elateilacra both of rrarror, ehellor enplrlefun enrl of
apeculetlro ratloE3lla and ttognrtlc. Ee dl.recteil lrrch of
Llr erLtlcXrn rt Dh8oeopLlcal enplrlcl.m, rhlch ln hta itry
ouc forrari ar poeLtlvln. E1s oritlcln of, the ltultrtXonc
sf nctapryaioal latcrLrllr, of posttlvlet abaolntlcetlon
of scnao ilate, of thc rlgcoacclvcil rgecu].atlvr coEstmctio[,
of I s!,cclrl rcrl1ty, regtcil oa bla illa.lectical nttcrllllg-
ttc latrrprot.tl.o! of data of aclcncc aail the hJ.atorl of
plllorop\y.

lLr lectl for uailcrrtaaillag thc rchlevclcEtt of crplrt-
cl'l lrtrrrl rol.Ec. rllrlcotlcrlly 1r ittcttted, fi.rat, by
tLo ilovcloprlt ol rcfuaco, rhlcl roqui.rtr tht ryrtcratfut-
tlol of rrdlr,blc nattrirl rh rccordlacc rltL ltr 1!rcr
bodrrr uil, rccond,, tlr problo of the orgealc 1lnk bctrecn
allffcr.Et arell of knorlettgr bcoorrt Enevoldcblc. ?hr ttstl
of tbe nrturrl eaal sool.l gclenceg cca be genore,llecd dte-
lectlcelly only lf 3cco.nt le ttkEa of the lar of derelopeil
tLcoretLoal tbought rertlag on knorlcilge of aI1 precedlng
phlloaogby. ELaa. tto faptore rcre gartlculcrly lnportant
la tbc acrlod rc are conaldering. lhat perlott sar ths ener-
gcace of aer goiontitlc illaclplJ.acs, antl the transitloa of
ori.ttlag sctc[o€r fron dcecriptlon, syetenetieatlon aail
olrsrlftcatloa to crplenatlon. Bagele proved that the neta-
p\yaloa1 ncthoil rttb ltr traobflr, foaalllgeit categorloe
r3s na*orr encl cbored thct dl..lectLcc rts rltr1 . Hs al6Eon-
atrated the force of the il1alectlcal Eetho(I, provlag thet
tn noract regreeeatrtloa of the urlycrs€, of 1ts cvolutioa,
of the rtevelopneat of nrakln{I, ratl of the reflectlo! of
thle erolutloa ln thc nlnila of lea, cra thcrefore only be
obtalaeil by the netbo8s of <llalectLcer.8

Ee ehorEtl eoavlnolngl, that no ecleatlflc rork can be
gucoeaaful rlthout kuorlodgc of th,c lug ol philoeophX,, for
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rlthout tbougLt th€ro can be no cognltLoa, Eo rrtlaaf- aa- 
Iilcratanrting ol rerlLty. traturallgta, he rrote, he0 to kaoli

the hlstory of aclerrce, the bletor3r of phtloeop\r, etncl-
tlag that tbe netural phuoeopby attaoke<l by eone letaph5ra-
loally-thiaklng pb!.loaopherb aad. naturall'gte inderd trcon-

talne s grqat iteal of nonsonse encl faatasy, bnt not [ore
thEn the uaphilosophical theorleE of the enptrlcal natural
scleatletg contenporar3r rlth that pblloeopby.'r'

In crtticiglng shallor enplriclan for lts urrttereetlua-
tloa of.tbe gart pleyeit by theoretlcal thougbt ln cog[ltion,
EEgelB shoreil that a fact I'g relrtlrcly nlnitleputebl"", 

,tUet
1t le ilependent on the lnterpretatlon nodel rlthin rhlcts
thc glven lact lE Eaderetooal. Ia thtg rprk he aotes for thc
firEt tlnc tbat there caa bc Eo taeclslve experinenln, for
aay slBglc feot 1e a .uaity of the subJeatlve aail the obJec-

tlvc, and oEllr soclo-hletorlcal praotlce can la ltg novc-
!a[t ea l ploc€ss serr€ aa aa Lndlepu,table argunent 1n fav-
oEr of the anthentlolty of a 'hypotheeta or thborT.'

In b1e crltlclsn of thc ertrones of itognatla retloa-
rlls! end.1p-1g!g!g, encl of enplrlclo, Etrgele took the
iltalectlcg of the BubJective aad obJectlvc lnto accornt.
lhc atteatloa thet he gave to crltlolclng onpl'rl.clao ras
ttue to the tect that noet of the naturallete of thet perlod
rere either lndifferent to phLlosophlcal aaalyser of the
foundstlons of tbelr gcl,ence or rere PrgPoneats of tbe eu-
pl.rLoal t:ratlltloa ln phllosopby.

I11 thls ls evlatent of hor revieloalet phl3-oeopbera

r€re sroE8 rhen they lnterprete<l Engelsr thtloeophy ln the
aplrlt of tbe ortborlor fiech1st, Dhero[enologlcal theopy.i of
knowleilge. OEe of thenr'F.AiIIer cnAeevoured to prore [[at
8s ugeil by f,ett aa<t Eagele the temg nnatelrlallsrn eEtl nalla-

lectlcgr rer6 Eynonynoug rlth thE terae ierPerlneattr-qad
raleveloDEclrtn Esgal lE cotttenporary natule'l scleuoe.lo

Eagcls rrot otfly ehoretl that lt rao srong to abeolutXEo

dlrectly senee date but crltlclEeil the speculatlve tledq,o-

tlon of the udverae f,ron r€aso[ rlth the ald of oatogorlea



of DEre tbo.8ht. lDhuB, 1n h1e analyals ol thc obJectlvc
fonadatloa of dlar.ectical Lare hc crltlclae<r Ecger, rho dlil
aot ileduce illelectlcal lere fre aature and. hlatory, but ll-
poeed theu fron abovc as larE of thought. rlhllro he rrote,ite the aourcs of the whole forceal arrd ofteE outreEcour
treetuent; the aal.reree, rilly-n{lly, hae to oonfoil to a
ayrtcu of thonght rhlob lttelf ls oaly thc proiluot of r tts_
flalte etagc of eyolutl.on of hulaa tboeght."ll

Ia deol<11a9 the gueatloa of thc rcletlonghlp bctreca
the net, <lla1ectica.1 forn of neterlallen ead the natural
sclence€, EngrlB proceorleil fron the contentlon thct the
solencc of [aturc rr8 a sookl phenonenon. EsosEBc of the
soclal' oharecter sf the Dnocogs of cognttloarof, tbe htstor-
tcity of re(Lccti.oa, tt le iopoealblc aatl.rely to rllo out
elenentg of theoretloal geaeralieetloa fron cognltloa. Hcnse
tbe necil for eoagcioug guldaace by a trcflni.te phiroeophlcd
prenlee, aad, p:rorldeil thls phlloeopby ie gcnuLac, the poe-
albl1lty is created f,or evoldlng lnnunerabre nethodorogtcel
anil phlLoeophtcal erro!.s aprlagtng fron i.gnorance of ths
hlstory of acleace aail thc hlstory of phllosoDhy, ol frol
lgnoraace of geouxnery sclcatlflc nethoarologlcal prlnctglco.
lhe leeeoaa of the blatoqr of knorletlgs sannsr be igaored,rith lnpulltyn, aEd ronplrlcal contenpt for dlalectlce La
pnalaheil by eone of the nogt eober eap!.rlclste bctng 1od
lato the noet baren of a1I suporetltloae, lnto nodern eplr-
ltua1lenn.12

The prooeea of cognltloa ls thue latrlnelcally ltnked
rlth phlloeophtcal thougbt s6d sarnef dlepeaoe rlth lt.
Proet!'g thl8r Engels ,drer the colcr.usion that rhetever at-
tltuile aaturallets adopt nthey are et11l uniler th,e donl.na-
tlon of pbllosophy. It i.a only e queetlon rheth,er they rant
to be ilonlneted by a bed, fashloneble pbllooop\r or by a
forn of theoretlcar thought rhLch resta on acqulinteEce rlth
the hletorl of thought aail ttg achlerenente.

nrPhyElcs, bewarc of roetepbyeloe,r, iE gulte right,
but ln a different seaae.nlj
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lhc tern taloEfuatci neeae that agturrl ecleatLgta herc
conaclouely or unconeclouglJ alreya beea guteeat by dellntto
ncthoilologi.cal antl pblloeophica1 p:rlnclpLes. llhcreforor aE

a nethodologlcal progranne the essertion "Pfuleloa, berrre
of netaph3reloen ls bralcally rrong rhen netapbyslca 1g telra
to nean phtloeophy ln general. Ea8cle eaye tbat tt rle qulte
rlght, but ln e illffercnt senoon, aaaely rhen netapb5rslca
1e takea to msa[ e nethod of tbought, a nethod of etudy op-
poeod to dtalecttca. In other rorfle, tho agsertlon nP\yslos,
berarc of aetepfusicsn has the inpllcatlon thet rhfle lt
ras trot diaLectlco-naterlalletlc one, oqgenlcelly llnkeal
rlth the requlrenente of sclentlflc cognltloa, and rblle tt
resteil on netap\relcs etral necharrlcls[ ln constructlng 1ta
speculatlre patteraa, the foruer phlLoaopbyl too, endeavour-
eil to lnpoae theee patterae on phyelca and thereby hlndered
lts developnent. It ras therefore only tbe coneclous traa-
eltton of neturallete to naterlallsttc illaleottcE thet coulil
renovs rtabrlceteit, artlflclal tnterconnectlons by the dls-
covery of the reaL onestrrl4 and help avold not only phllo-
eophica} but a1go netural acientlflc errors.

3.

llhe keyaote of EEgeLBr Dlelectlcg of Eature le tbet
tllalectieoraterialletlc tbought ta vltal for the dlerelop-
nent of tbe aetural eoieaceg. Ee conblned tbe poeltl.ve eo-
lutton of thlg problen rlth a coneletent, eyetenatlc crltl-
cLeE of tbe precloniaant netap\re1cal nethod of thougbt, Ehe

netaph5reical nethod of etudylag obJectlve realLty, charac-
terle6d by lte fragnentatloa into Ladlvlduel unconnected
perts, processos and obJecte, ani[ thelr ayetenatleatlon ancl

clseslflcatlon, took sbape rith the energence antl develop-
nent of special natural sclenceE. [hts nethoil raa Juetifletl
entl neceeeeSy at a <Ieflnlte stage of the ilevelopuent of
eclentlflc sturly. But, aE Eagels noterl, nthlE netboA bae
also Left uE as 16gacy the hablt of obeervlag aatural ob-
Jects aad proceasee 1a leolatlon, apart fron thek co[nec-
tlon ulth the ragt whole; of observLag theu ln repoee, not



la notlon; ae coaetaate, Eot ae easeat!.ally verl,ablee; Ln
thclr ileetb, aot LE thelr 11fer.15

At the cloee of the rgth aad. eerly {9th ccntu,rleg tho
clevelopo,eat of enplrlcal natural scleace hail produceil con-
slalereble factual naterial that bespoke of 1laks and Lntcr-
aotLoae, ancl sborcal the obviou,s lnconpatibllLty betrern er-
lotiag phlloeopbtcel concepte of the aatural scleace: aaal
tbel'r obJectLve nestl fol a general uethoil that coultt focas
tbe ettsntLon.of regearcherg op looktng for the llnke of
.;lhcaouene, for aoiliflcetlona, novelent aod dterelopueat ln
tD,e dlelectlcoaeterLalletlc approaoh to the obJects of
ttndtrr for recognltion gf aetursrs existencc ind,epeadeatly
of the subJeet of stud5r. lbe developneat of neturar eclence,
rs of knowletlgo of eoclety, tuelsteatly requlred the d,Erel-
opent of illalectlco'aateriarietlc phtloeophSr and tbe creeg-
lAg erag of uetaph3rsical aotlons thet rere prcd,omlaaat chtef-
ly gnong nrturaLigta.

fhe hlatory of ectence ehore thet the traneltloa of
naturellete fron netaphyelcal aotloEs about aature to itla-
lectioal ol,es ias e long ead dtfficult proc6as. Du6 to th6
netaphSrslcel. BarrorEees of their rechaaiettc epproacL the
!etura.1l.ets fouad thengelees iB theorotlco-cognttivc lo-
Dessss. At tbe cloee of the 1!th csntur?rthe aaturell.ctr
rho sought to dlapease rith E theoreticel, phlLoeophlcrl
uadergtenill.ag of the enplrical resultg in tboir flc1il
.groveil to be captlvs to yarioue lrretionrl , rcliglou! Eo-
tlons, for exanple, splrltuelic anrt ryrdlcirn, lhXs rag
loted by Etrg€ls ln l{eturrl lctrnce la the Splrlt fsrl(l,
wd.ttea h 1878." Ia hle analyela of thE ncxpcrircatrl four-
datlonar of, eplrLtt!E, he ladicetrd. ntho rort cerLeLa lrth
fron natural eelcncc to rytticirnr. Thl,g rre trtL. rhell.or-
eat emplrlclen that spu.B. r.11 theory rnil dlrtrurte aU
thougbt . "t 

5

In the chapter heatteit rlLectrlcltyr, EageIE wrote La
Dlalectloa of fatqlg that for enpirtcallyulnrled netural-
lrts terea the experlnentally eetebllsheat fecte here gra-
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ilually becoue lasepara,ble fron tbelr traclitioaal lnteryre-
tatloae,.lT Scosn for thaoretlcel thougbt thus does not
dellvcr the reeesrcher fron tbeoretlceL. geaeralleatioae.
It only leede htn along the peth of the o1d, trailltional
ncthod of tbou.ght, conpelltng htn to tEllo:r uer facte to
olit pattcrns. O! the eranple of hls anal.ysle of Uledo[aalttE
Ecachlag of Galranlen, Eagela proves that nthe aialplest
electrlc phenonenoa La preeeateil falselynl for ttthle cnplr-
lclrn gq[ an5r longcr dlegcrlbe the facta conectly, be-
canEe tradltloaal latergretatlon lc roveE lnto the deacrlp-
tlont. {8

Eere Engels denonetrated thet the lategt resulte of
naturel scl€Etlflc studl5rr the cllecoverlr of facte hlthcrto
uakaou to acience, and the theonetical conclusiong drera
tron tbeEe facts rere nerclleeely batterlnE ctorn the olal

traititt.ons, rtth the result that the choplona of trsilltlon-
a,I patterna of tbought rere finding theneelree ln illfflcul-
t les.

IE @ Engela Save cooslalerab!.e et-
tention to hor to teach the dlEleetlcal nethotl of tb,ought
to aaturallete. For thla, be rrote, aaturaLletE uust be ac-
quqrnteil rltb the hletory of the clevelogaent of huten
thougbt, for ln treyetTr epocb,, aod tbereiore also Ln oure,
theoretlcal thought Le a hlatorlcall'pmtluct, rhtch at d.tf,-
ferent t!-ro,ee assumes verX/ cllfferetrt forns andrthereritbrver?
tllffercat contEats. The ecieace of thought la therefore,
LLke evely other, a hiEtorlcal scteace, the eclencc of thc
hlstorieaL developnent of huoan thought.nl9

AcquBlatetrceehlp rlth th6 hlstory of tbe tlevelopnent
of scieatlfLc kaorvlcilge la a convlaclng erguneat ia fevour
of aialectlca, for, first, 1t shosg that rthe theory of
the lase of thougbt le by no Eeana aE teterna.l trutht es-
teblished once ancl for alln antl, seconil, lt furnlshes ra
criterloa of the theorlea propouaded by thls EcieEce 1t-
ee1 f' . 

2o



Igrorance of hor pb,llooopbical problene rere eet gtrd
reeolced, and of the reeultE echl.eveil by phlIoeophlcaI Ecl-
encc la ita ilevel0poent 1ed uany aeturallEte to nethorlol0-glcal eBors lD asses61lg theorlee. Thus, ,,Broposltlorg
rhlch we:ee advanced ln phlloeopby ceoturloe &gor,r Engels
nrote, rr...&.!€ flequent\r put forward by theori.slng uatural
scl6nt1st€ aa^brand-new wlsdou and eveE becoEe fashloDable
for a while.n<l

Study of thc pattera of the procoso of eognitlon Elkra
lt poaelbre to aaccrtal.lr ita cnplrlcar. ancl theorctlcal lcr-
61s. E,.gclB itlelecticalry reforrulated the ol.t ctr,r.tc[oro-
glcal illlenna ove! the prlorlty of the Eeaeuar. orer the ra-
t1oaa1 orr oE the contrary, of the retlonar. ovcr the sea'u-
el. Ia eff,ect, he prored that this u.s a rro,gruudlalecticel
$ay of putting the queetlon, eEcI that enplrlclo end retloa-
e1lsn erred. ta tbelr argu.ueats to ehor the authcaticlty of
knowlddgc. the uetbodology of eclentiflc kaowleilge taa ooa_
froateil rith the loportaat problene of, f,lret, the orlgln
of the prfaary priaclplee of theory aad, eecond., the appeer_
ance of ncr knorledge anil, ln thle coaaection, the :role of
LailuotLoa la the Drocoas of cognltX.on.

I.n aaalyelng the d.lalectlce of the eaplrlcal erd thetheoretlcel, the correlatlon of the fEcte unalerLylag a thco_
r? aaal the prlaclples of thta theory, Engele rrotc ln pert:r1he enplrlclm of obserratloa aLone cetr aever adequately
provc aeceerlJ:ty.rz2 [he fact that a tbeorlrre prlnclplca
oEnnot be ded.uced iE prluclple eole1y frm eapirical data
e10ne beca,e lncreaelngly obvloue 10 the 20th ceaturS anir
hadl beea etreeeed by Eagelg ia the latter half of the tgth
c6!tur?. lloreov€r, he rae oppoeed to LsolBtlag theoretlcal
prenleee fron practtcs, from experlneatatloa, critlclaiag
aetural phl]'oeophlcel and, a prlorl patterna of the unlverec.
this ts nost cr-eerly 6een tn hie attltuitc to Kaatia.,, ldeal-
lstic a prlorLen. nth€ prlnclpleerx he rrote 1a thle oon_
nectloa, ners Eot the startlng-polat of the lavestlgati_oa,
but its flael resuLt; they are not egglied. to natural anil
hunen hlstory, but ebstracted frou then; l,t 16 Eot natue
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and the reEln of hunanlty rhich confo::rr to these prd'ncipleet
bnt the prlncipLea ars only raLld 1n go far as they are ln
coafornlty slth nature and hletorll.,!hat 1g the only nator-
lallstlc conceDtlon of the natter."23

Ee unclerscoreil the e posterlorl character of tbe prln-
clpl,ea of kaovrle<tge, thelr origln fron experlneatation. But

the prlnclpleE tbat take ahepe and are testeal in practice
become lnportut nethodologlcsl lnet:irnents of oognltlon.
Sucb prlaciplee cone fo:raril ae a leeding aail gulillag ldea.
EngeLs entlclpated BaEy laleBe of the bypothetlcal-dlealuctlve
oethod of cogaltlon, thelr eoderE constructlon. In each

acr theoretlco-cognltirs eltuatioal prlnclplea nay be trane-
foroeil, conplenented rith ner Prinolplds errtl genela1ly provs

to be lnappl1cebIe in the ner ephere. Soclo-hletorlcal, sol-
entiflc-erperinentel practlce thue rematns the tleclElre
crlterlon of the antheutlclty of the prtoera prUclp1ea of
co8trltion. Boxerer, the. prlnotplee tbat are repeatedly coa-
flmed 1n practice ertl a1lou obtalatng aer resultg often
eoqulre thE nature of g blas. Uhlle facilltating the stud'5r

of trgr aspecta of reality, auch prl'uclplee 1[ many caeea

theneelvee becone the obJect of sclentlfic analyele. I'e tlac
pess€a they beoone the polate of aleDartulo of kaowlealget
a prlorl and Eet up agaLnet reallty 1tEe1f. Attentloh ras
ilrarn to thie by Eagels rhea he analysed the epectfXcs of
nathenatlcal lcnowledge, ln particular, lte Ians. I[ tsathen-
atlcs, he rrote, tres 1n every departDeEt of thought, at e

certeln etage of ilevelopnent the lawe, rihlch uere abstract-
ed fron the real world, becone dlvorceil fron the real rorltl,
end are set up agalaet lt ae sonethirg lntlependent ' es lsrg
conlag fron outelde, to nhich the worlil hae to coaforn'.'+

Y/ith the clevelopment of knowleilge the obaracter of
nethenetics hae becoue so abstract that today 1t le harA to
lndicate the obJective plototype of nodera ebetrect nethem-
atlcal notione. lhle results in arr lncreaeed appareat ln-
ilependence of EatheEatlcal knonledge fron the rell rorltl,
fron lte lLuke ald relatlonshl.Ps. Engelst conclusloa that
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trpu,re uathenatLos rae EubEequeatly qpplled to the rorld,
althougb it is borroreil fron thrs saee rorrtt aBdr repreecnta
only one part of ite forms of lntercoanectlon-eail it ie
oaly because of this that lt can be appl.leil at a11,25 haa
been borae out by the practice of sclentlflc kaouleilge, by
the dlevelopneat of technologr and eoclal_ productlon, aad
le gvl'itence that the dependence, the couectio' of natheu-
atLoal etructures, propoeitioae a.ECl relatlonehlge, reflects
by Apeclflc meaae rhat exlEta ln the real rorld. Engele
enphaaiserl the rrte*estrlaLr character of nethonetical
tnrthe, ln pertlculer, of nathenatlcal arie6g, andl noved to
the eolution of the problen geaetlca11y. If, he rrote,
r&oEg ue the natheaatical axlons eeen self-evldtEst to eve-
ry eigbt-yeer-o1d. child, and ia no need of proof fron er_
perlenco, thie ls eolely the reeult of racou&ulated fuherlt-
arcorn.zo Subeequentllr Leain res to rrlte La hLs phl1oa-
ophlcel llotebooke! tr... the prectical activlty of,-*-iiE'
to lEad hls cosclousness to the repetltlon of the variouE
loglcal flguree thouealals of ni11lone of tlneg ia order
that these figures could obtaln the sigatfi"*"iiilili0.".
l[hle aota b"a".'27

lhe role of lnductlon, decluctlon, analysls, eyntheala
aad other nethodg of eclentlfla cogrtltloa ree promlnent
rnong the problens of ecleatlfic eturty that attracted Etr-
6elar etteatl.E. Hc Justlflebly condenuecr the abaolutlsa-
tlon of ladlvldual nethodrs of approaeh ln the prectice of
.Iavestlgatto! a.d proved that the nost direree methoits had
to be useal ln atudying pheaoneaa of aature, society rnd
thoug!.t! rt... progreselon fron the iadivtdual to the par-
tlcul.er and fron the partlculer to the unlyErsel takeE
plece not lE oEe but 1n nany noda1itj.ee.r28 Hle uaderlylng
lilea ls that there muet be a illalectico-Iogical approach to
the netbotlologr of eclentlfic etud.y. In charecterlsing the
ettltude of eclentlste !,ho metaphyeically app1i.ed. formaL_
loglcal nethoilE of cognltlon, Eagele wrote: nfheee people
have got lnto guch a cleadtloc! orer the oppositioa between
lncluctlon aad cretructloa that they reduce all r.ogical foroe
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of, colcluslon to these tro, aad la eo ilolag do aot notlst
thrt they r({) unconeclougly eryfloy gulte dlffcrent foril! sf
coaclualon qnder those aales, (2) deprlve thengEl,vee of, tht
rhole rEa1th of forse of coacluetoa Ln eo far ac tt craaot
be foroed uader thege tro, eEa[ (3) thareby coavert bsth
forna, Lniluctlon and ded.uctlo!, lnto sheer nol,seEea.r29

Ec ras partLcularly sha4l la hle crlticla of thc at-
tltuile of ecientlste rho absolutcly ctlvorced Uductlo! alal
tleiluctton, furgertropbioC ldluctloa, alal pr€aohcil rnnLrcreal
laduetlonr. !b1e hearT crl.tLcfum of runlrergal hdluotLon;
ra,g d[e to the role that rae eccoraleit to tbe laduotLos.retb-
od ta tbrt jerLodr Bestlng on the prtrarg pri.nclplor of illr-
1 ect ico.uetcrlallattc nethodology, Engela snecaiagty crltL-
ciseal the lailuctlve Latcrprctatloa of obtalnlng and adrano-
lng aclentlflc knowledge generally anil of Brltlsb nualvcrsdl
laductlvtur ln partlcullr. Ec d,rer upoa the htstorT of, tho
natural scleaoeg to ghor thet tbo abeolute trqth of the gcl-
'entlfl.e rssuLte obtalaEd b, laduatiorr tero lllueor?. gr
urote: rAoco:rtllag to the lndootloatsta, lniluction Lg an ,.n-
fa1Ilble nethotl. It ie eo llttle s'o that lta apparcatly
eurcgt rgeulte aro every tlagr overthrorn by ner iltccovcr-
lee.r30 .A conpreheaslrc anelyala of hlstorlco-gcLeatlfic
neterlal brlnge out the larroracs! of tho Laduotlon rctboil
of cognltlo!, rhlch la thosc y€Dia rea sccB by laa3r eclca-
ttrta Lg thc orly gure nEthoil of cognltlo!. EngcLa rss aot
agalagt tbe nethoil of Lniluctlsa generally, but proveit tbe
nethoilologlcal hollorncss of, the attcapte to iteplct tha.t
nethod ag the only or bes.t nethod of cognltlon. ls aU oth-
cr theoretlco-oognltlvc procedurea, laductlon has lta orn,
airror spbere of applicetlon; 1n pertlcular, the eppllca-
tlon eoIely of that Eethoil caanot exglaln aspects of cogni-
tioa guch as the enorgeBco of ner tborLeg entl of acr kaor-
Iedge generally. ;911tr all tbe lnituctlon ia th,e rorlalr'
nngel.a miote, ,rs roEld aevcr have ggt to the polr,t of, be-
conlag clear about the pggg of laaluctloE.^9nly the g-
Iglg of thl.s proccag could acconglteh thta.r'l



CrttXolsu of tbe abeolnttattlon of the poeeiblllties
of oaE nethoit of cognltlon or eaother bore a progruatlc
nature aad puneueil the gencral eln of proving the neeil fo:r,
anrl heurlstlc character of, netcrlallettc tllalectlca, rhloh
Ls tutconDattbLe rtth the abeolutlaatloa of e4r elngle netb-
oil of cognltLon aad.l gcnerally, rlth grceet patterna of
thought, aa rell as rtth acgatloae of the produottve rolc
of thougbt lnpl1clt ln posltlvlau at lta early stage of, de-
velopnent.

Il bta anr0.yala of tbe plocosr of cognltlo!, EEBclt
rlrer attcntlon to the tltalectlcally contreall,ctor? chgrac-
tcr of ttre oreatlon of theoriel, atreeelag the traaslcnt
arture of erlottag theo:retlcal eyatcne, rhiah eone ttatural-
lrte regaritedl as conplcte andl abeolute, brlngtag to 118ht
the enornou; beurlatlo rolc of hgrpotbeaea lE coglltlon, aBA

so on, notrng tbrt tbc nfotl of, developncnt of nrtural ccl-
caor, tlr Eo f,ar ag tt thtEks, :la the hgpotboslgr.32 In th"
noct alereloped netnral sclentlfic illaclpllnea*3ltronony,
nechaalos, ghgraice, aait. cbealstt?-nre arc ewanped by \ypo-
tbcgea aa lf, atteckeil by a E .rB of beec, lad tt nugt of
necesalty be sot.33

llhe exlatence of aE Elenent of bypothetlclw l.E tho
atnrcture of knorlcitgo lg tbua aE attrlb[te of tha aleveloD-

D€Et o! goieBoc. Ihe actentlltc ralue of the poeltlon up-
beld by Eagela ln the queetlon of tbe role of b5rpotbeeee la
oogDltl.oa lLse tn lts nethoalologyr rbicb couectly orLentcd
neturalieta Etuilylry the uakaorn, |[hte rae a tlnely phlloe-
ophlcal propo;ltlon, for ln thoee yeere there rae a felrly
rrlctespnead poeltirlat attltude to the hypotbealer whlch
at that etage of 1ta dlere}opnent enileavoureal to eLlulnete
elenenta of the hypothetical froro the structure of knor-
letlge.

lhe creatlon of a systenetieed gclenttflc thoory res
ltaked not only rltb the erleteace of elstleBta of hypothe-
tlclty, rhlch rere eubJect to erperlnental veriflcatlon,
but also rith the use of naa5r other nethotle ln additlon to
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lniluatlon, tleductlon, analysle, aail eyntbeete. In partlor-
lar, ln conbatlag the wld.espreed, nerror enplrlcal lator-
pretatlon of the prooess of obteiniag ncr kaorletlge ead
erolvlag theorlee, Eagela aaelyacrl categorlee guch ra rcalo!
aad lntellt6ence, the abetrect aail tbe consrst€, the rholc
aail the part, aail eo forth. Of tbc grcatcat i,aterest to ue
lE hLe profouail logtco+lethoilologloal analyete of the plaoc
aad funotlo! of er lileallgeil obJcct ln Laorl[$lgc oE tbo
eruplc of SBdt Carllottg ldcal etco-englnc. Vrtthg of tbr
role of nethoilologlcal p:roccilurce guch ts lntluetlon an0 ryn-
theelg tut Lnorleitgc, he noted that Seiti Crilot rttuillcC thr
steen-eaglneranal,ysed 1t1and fould that !'tr l.t tbc procoEa
rhlcb natteleal doea not appoe"r ln pure f,orn but ls oonccalqd
by all Eorts of eubeldtar;r proceasoa. Eo allal aray rlth tbcac
subelillaqt circulatEAceg that hare no bearing sn thc cg!!!r
tlal.prooeecp anil conetrrrctetl an lileal rtcu-cngiac (or tar
eaglae), rhlcb lt le tlue 1e ro Ilttle caprblc of lioLnB r.-
ellgctl aa, f,or laateaccl a gconctrlcll 1!,rro or rarfeoc.r34
But tbte cognltlre procedure rln Lte ray porf,oma thc euo
eenrloe as theae nathenatLcal abstractlola: lt prcrcntr tbt
Droo6s! la e pure, !.ndepenilcnt, alrA ulaalultcrateil f,orrr.'5

Ihe heurlgtla charactcr of the prooca. of 1itel11trt1o4
le thus besetl on a theorctlce,lly conatractErl ncntal obJcctl
rhlch ls rlilely eppller1 ln noilern rcaeerch. Ebe Eott 0cvclr
oped brancbos of scieEtlflc knorleilgc (pbyrloep tathcnatlcg,
cheniatry, blology, aad ao on) hare alrayr uacil the netho0
of, fuleallsatlon, a1be1t to a rarying ertcat. nl]rtbcr,tlcrl
apac6rr "absoLately black boil3rnr ttnpcoBDregslblc ltqul6.r,
andl ao o!, ar€ latural eleneatg of nodern ootcnttflo Lnor-
letlge. Generally Bpeaklng, lileallaatlon ie a rltrl attrl-
bute of ths Droceos of cognlttoE, for, as Elgols shorcd,
the creatlon of a!. uncoatrailictory acieatlflc thcory 1r or-
ganlaelly lLnked ulth gcneralteatlon, rltb tbe abatraotloa
of yerlous progertlee of the studleal obJect, rhich arc u!-
osaoEtial for the glren probl€[. EhuB, ls oriler to operetc
gucceesfully rlth the phcnonena studleal lu eclcncc, theac
phenonena necfl rleput5.ee.forned by ltlerliertlon. Bngelr hol|



ttrt rlthou6L lilcrlteatl.on rae a pardly thought prooor! tl,d
ttt eppltcatlon tlcpended entlrcly oE tbe eubJcct tbat rtuii-
lm rcrllty, J.t hail a! obJectlve foulatatlo!.

lLr groriag rolc of the abatract-thoorcttcal eleaent
la no0cra lcleacc, tblch. ls tntcrn*Iy ltnLcil rttb a btEb
1cre1 ol geaeral lsatloa-ldealleatlon, ncthenatleat lon, cy-
bornetieatloB, anal ao forth-ahorg Engelar koe! sclcatlfic
htlght. Eo apDroclrtcil the great nethorlologtoal aail beurls-
tlc rlgniflcanco of Lrlealleation as ea l^rryorteat ncthotl of
gcicatlfl.o..1ly studying rcrllty.

Be cloaely ltnkort tbe stuily of the netboals of, sotgatlfJ
tc cognltlo!, eucL 8E aaalJsls aad ayntheel.s, lailuctlon anil
deductloa, lilodl.satLon, anil ao onr rlth the elaborrtloa of
the beslc lare aail catcgorLes of natcrlallgtLc <llalectlcs;
Ete etui[r of the actual proceaa of cognltlon la the Eatnral
aBal Eoolr1 scleacel leil blr to the concluslon thrt thc lete
of dla,lectl'cg foruul,eto0 by Hegel barl to be recoaeldercal
firon the,nate:rlall.sttc polnt of vlcr, and tb,at tbe categor-
lal fountlation of fafilat phflosopbJ' beil to be farther de-
roloD.al. Ia Dartlculer, he gare nucb of hle attontion to
the clabontion of kcy categoriee of pbllosopfur suob as
nttor, lotloa, 6paco, tl,ne, ncceealty, fortutty, cauac tarl
cffeot, lateraotlon, eail eo o!.

4. &LgLgEsl:Le[ of trrrg s[at Catecoftrr of tratsr1..llstto
Dlslectlcs Ly EEg,cls

IE atudylng the obJecttve fouldatlon of ttlalectlcal
1rr!, E!,8€1e rroto: rlt le, thefefore, f,ron the hlatortrr of
ErtErt rnit hulan socioty that the lara of rltalectlcs aro
tbgtrcotcal. lor tbsy ars lotblng but the noet generel lare
of thcse tro aapecta-of hlatorlcal ilereloprent, as rell as
of thoulht rteeif."35 Ee helit tbat ac the actual lrr! of,
the ilerel.opnent of nature, dlalectlcal lars arc rallit not
only f,or btatory but algo for theorctLcal natuial siicncc.

Ee aaalyeed obJectlve illalectlcal larg of laturo, tbe
tranafo:uetloa of quantlty tato qualtrty ancl vlce rorsar
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rail the reeiproorl peaotratl.on of oppoalter, the negrtioa
of the aegatlon, aotbg tbeir nnlvusallty for thco:rotlcrl
lttqral eclencs s! larr of eo-clilcil eubJectlvc illalectlca.
[be aubJeatlre dhloatlcs of, tLought ntrnorg the obJcotlrc
ilhleotlce of the natcrial ror1d. Ia ahorlag tbe coatcnt of
thc 1sD tif traaafotnatton of, quratltrttrc changee i.nto gnll-
ltatlva anal ylcc ycrlc on the ctaple of tbe itlvlrlon of
lay latcrtel obJcct, he notcit rthEt the Dnrely qtrantliattve
oDeratio! of rllrlsLoa Lre I ltrlt at rh,lcb lt bcocnea trrar-
for.ncd lnto a qualltatiro <llfferenao: the uags conelstg
lolcly of noLeaules, but l.t ls gonethLng eseentially illf-
lcrent fron the no1ecu1c, Juat aa the lattcr iE illffErcnt
fron the rtonr.3? l girert naterLalrst .* ui;i;"i;;.;;,-^-
gele rae able , oa the bui,c ol the IeveI regslrtl by acJ.cntif-
Lc kaorlctlgc ln hLg day, to prop6uail ra idea that rrg fcr
ln calvsncs ol thE developnent of gclencc. ltrucr bt strcr-
slng that the u^egri dlffcrc<l frou the noleculcs of rblcb lt
conelsteil, he tlrer the attentloa of regoarchera to etu4trrlag
the aubstence of the Brsa, aaal werncd tben agaiaet aay nooh-
anlstlo notloa that propertlee of tbe uhol. rcrc iletcrulned
by the propertlea of tts conponent pertr. Es corrcctly aotr0
thc couplerity of unilerstanillng the Eubrtaloc of tbe uaao,
rhlob le rtlll far frou belng u.E0crotooil t! Boalom p\ralor
ag well.

dbe alelectlcel epproacL enabletl Eagols to llot tbc
slgnificaace of phystcal conataata 1a cognltlon, the!.n nctb,-
oilologlaal fuBctlori tr;;'; the co-oa.lleit pgrlcal congtaatr
are for the noct part nolhLng but itealgaatton! of tbc aoCel
polate et rhleh quantltatire tddltto! or Bubstractloa of
notlon protlucee qu6lltatlre chereg€ la the state of the boity
concerneil, et rb,lcb, thereforc, quaattty le traacfoilo(
lnto quellty.nE He dler the oO[clustoa tbtt.ae noiteb co1-
etantg ln ecleace s:pr6es the unlty of iteflalte quratltatlfc
anil qualltetlve ohangee, vlolettoas of tbLch atgntfy tbe
renoyal of the olil lercl anil the traneltl.on to r acr lcrcl,
of rea.L1ty, anil the need for a traaeLtlon to a ner theoret-
lce1 aysten.
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lngcler ayatcnatlo analye!'e of the necbaalen of thc
traaafornrtloa of quantltatlre changea lato qualltatr?c and'vlcc rcrga regta oa the teco$rltloa of, the gtrugg1e of op-
poeltee er tbo aelaapntng of the develogaeat of a1I pbcao_
D"oa. E1B polEt of departure ras tbat aaSr scleatifr.a ravee-
tlgrtlon rborcil ntbat tbe tro poles of ea catlthea!.r, poa!,-
tlre tad ae6atl.re, trg.r slrc ae inaepam,blc ae they aJ!€ op_
poeedt, slil that <leaplte r1I thelr opposltloa, they uutually
!'atcrpeaetrater. 39 IIs{ ,,g coacrcte aetural 

"oi"o*rir". u.t.'
hc ilcooaat:reted the unrrorgarlty of tbe itlalectlcar coatra-
illctlon alil ehored the eogence of the unlty anit etruggle of
ogpoaltea' polnttag out the relrtlvlty of tbe deuarcet!.on
bctrecn oppoaltcrr'aail, reetry, drcr gttentron to the <tlrer-
aJ.ty of fonas of coatredlctlo!. IE thls eltuatloa thc f,ua_
ilauentql theorctlcal task le not only to record, ogBoeltee,
for thlg 1g tLe flrst, ltdtla.l phase of laveetlgatlon, but
aleo to flnit the intc*elatroa, r.ateractloir, nutual traag-
fornrtlon, an<l lntcrlenetratloa of ogpoeltee.

The nethotlologtceJ. iclea uad.erlylng alI of Engelsr ar_
guneuts la tbat, flratl the ualty aril atnrggle of oppoel.tee
are the firailoental prlnctple of belag aail cognltLon a.Ed,
s€cotralr tbet cognltloa ehour.al aot, es in the caee of neta-
pfo'elca1ly-thlnkrng investLgatorE, stop at a rlgld, abeo-
lute counterpoelng of oppoel.tee, for riilentlty aad. dlffer-
once-asceselty aad chanoe-cauee ead. effect-the tso nar.n
oppoeitee rhlch, treated separately, becone trauafomeal
lnto oae eaotherr.&

Ia ble rorke on tbe illal.ectlce of nature, Elgels ene_
lysee tbe categortes rBatterr Bnrl rforns of lts exlgteacen.
In hta vier, the coacept rnattern erproaeea rhat is counoa
to eII obJecte of the ext.rnel worlil, aanely, the fact that
they exlst Lnilepencleatly of the subject percelriag then.nfs leave out of accouatrn he urot€, nthe qualltative dlf_
feroaces of thlage ln lunping then together 86 corporeelly
e:J.etlag tbrngs uader the coacept fm6tte!r.r41 Slnce the
perlod ro sre coaslclerlng wee thue characterl.eod, by the
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claborttton of 'B ttooullsr geaersl outloolr tbe ceatrrl
polat of rhich la the rlcr of tbe abgolutc lnultlbllltt of
@rr42 h. conceatreteil on prcvlng tbat betag rnd oo6nl-
tlon rere dlslectlcal, eni tbio leil hi.u to a co[Drcheaelvo
analyele of the cetegory of tDgtioanr aatl eleo of nsDaort

lEd itlnrn. In bb erltlguc ol Dtirla3r. Blturrl thlloro-
phtcal aarcrtloae, he rrotr: i... tbc berlo forna of r11
belng are sDaoc aadl tlaer'end belag ont of-tbe la Just aa

gnooe atr a,beurdlty ss belng out of epacg.'43 lLle 9b11oro-
pblcr,l progoaltton dertves lts netbodologlcel valuc not on-

ly fron lts ooBteBt but aleo frm the fact that 1t ta8 pror'

pouniled rhsu claaeloalrNerbouLa.n notl'oDs of apace auil tlne
were predmlDaDtr and were regardeil outtlalo tbslr llnL rtth
aad <lepeadence o[ eaoh otber and natter Ltse]J.

In provlng the attrlbotlve charactcr of sPaco BDIi t18at
Erte1s later notcdt in @ that epaoc end

tl,nc nere naturdly nothlng rithout nBtter, elgty concegtet
abEtrectlong rblch exxet oaly i.tr orrr nlatlgr.44 lba ltnk of
spece, tine, an<I BovL[8 tsattcrr brougbt to I1gbt by rclrtlr-
letlo necbanlcs, bore out the propoaltloae put forruil by

Engels.

5. EnEoIEr ClasstflaatloE of l.ons ot rotloB ol rattlT
I! @ Engelg Sevc coaeltlerrblc lttu-

tlo! to claeelf,ytng fsrts of notlon of natter. lbc lilort
etateil by h!.1 on thls problen are f,untlauental , anil tbcy
predletcmlneil the orlentation of aubaequeat tra'rrlrt nethotl-
ological lnreetlgatlon.

In hle aua,lyata o! thle problcn be untlerscored, flrat,
the lnterrelstXo[ of iliffercat forns of lotlon of lattar,
eecone, tbe f,act tbat tbe htgber forma of Eotlon of Batte!
contafu lorer foug anar last and tblrilr that dlaplaccucnt
by ao nearra erlransts th'e edgeace of the hlgb.er forug of
notloa of nattcr. Icthod,ologtoalltr hla polnt of ilegarturor
ras thct ln nature there are Eo irnt ! forna of notlon ot
natter anit that the rrhole of naturc acocgsible to u! toml



I syrtc!, ri ,.EtarconD.ect6d totBlity of bodlce, ald by
bodlcr rc Fldloretanil hcre all neteriel erlsteacge e-tcailllg
f,ru rtara to storE, 1ndao6 rfubt to otber prrtlclsg, la co
frr es orro Srrats the exlEtlng of the last aaaEdr,.45 H"
gtrcsaed tro laportant clrcunetaacea, rblch became obJccta
of epeolal lnveatlgrtlon ln the 20th century: 1) the aysteu-
rttc cbtracter of obJccte of reallty, rhlch le eleo nlrrored
by the eyatelatio charaotcr of Eclentlflc knorledge, ead
2) tbe erlstenoe of a ualvercal ltBl outglale rhlch both tho
56tng of natter eail ltr cognltioa ere lncoaceLyable.

!h!le prov{ng thrt there ie 8E lnterael llnk bctrcca
illrtrm tsns of notlon of !att.r, rnil thelr nutual traaa-
f,oiletlo! rnd latcrgcnetratlon, Engele catcgorlcally ogposcd
rny 1eveII1ag of the gualltetLve <U.stlactlone bctreca foms
of rotLoa of rrttcr. Ihe queetJ.on of the quatltatl.ve dls-
tttrotlonr betreca fons of uotlon of netter glral thelr aon-
!.iluotr.o! to croh otbsr le tllecuggeil, by htn erhauetlvely ln
Dlllletlcg of tleturq.

EBgcler atuily of illffcrent follBs of notioa of natter
ln thelr l,ntereatloar aail tbe apccl.flc raye by rhich the
fona of notl-oa of nrtter thet illrectly follor oae another
prer lnto one uothcr, allored hln to claaeJ.fy the fo::ur
of rotlol of [atter aad, at the eanc tlne, ileflne eech Ln-
itlrliturl for.B Eor€ atrlotly on tLe basle of lte llaEe rltb
oth6r foms. Laotlt, hl,s approach to tb,e probleu of cleesl-
rylag fo:'"ns of Eotion of natter created the nethoalologlcal
prcmqul.rltca f,or dletlnEul.ablng enil Lavestlgetlag ner, u!-
kaorn forns. 0l couree, thc claseiflcatloa propoced by fn-
grb bcerr I certBLn lnprlnt of hl.storl.clBn. Borercr, Bo
arr clageifLcation eubraclng elI fomg of notlon of netteti
prceeatly knorn to acleace hag beea crcated, althoueh at-
tonpte heve been nade la that illrectlon.

ll aaelyale of tho correletion of the dlffereat levele
of Battsr iltstlngulabed 1n the etructural and genetlo ae-
Dcct8 of the fo:me of notlo! of Eetter leil Engela to yet
uother probler of tbe clasel.flcetlon of sclenceE that te

/_r .
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lntereatlng f,ron both the tbeoretical Encl practlcal angilca.

On the begLs of hla claaelflcetion he fo:muleted prlnciplol
for the clagstflcatlon of EcleuceB rhlch hold the ettentlon
of sclotrtlgts to thls day. He rrrotg: '@
gglgg, each of rhlch anelyeea e elngle fo:n of uotlon,
or a gerleg of forme of notioE that beloag togcther aacl

pEEE lato one atrother, le therefore the claeelflcatlon, tho
BrlaEg€BeEt r of theee forne of notlon themeelree accordlng
to tbelr lnherent a€quence' enal bereh Lles lte tnport-

"oce 
. t45

In apeakrng of the claegl'floetloa of the eclencesr hc

atreeeed, f1rat, rhat dtEtlnguLehetl oae sctence fron anotb-

er, e6coEdr tbe laterrelatlo! of different scloacesr aadt

noat importantlyr he gere the phllosopblcal foundatlon for
uslng DotboCe of inveettgatloa evolvod ln one branch of
ecience 1n a[othe:!. Ehls founalctlon beare op neterlal, atntc-
turel ualty of tbe unlroreer rhtch- Esatcrlies the interpenc-=
tratlon of sclencesraad X.s aLso eeen tn tbe contro,D matbenat-

lca1 foma.llen, ln tbe poeelblllty of uelng the uethoils of
Bone EoleEcee, for eranple, phyelce ot' chsnlstly, 1n another

scleace, for eruple, blology. tbe varioue forue of notloa
of natter dlffer quelLtatively fron oach otherr aad thls
uakee rcd,uctlonlet trenilE ln the uethotlologt of cognltlon
pbilosophlcally rronS; Eoreoeerr the qualltative speclflcet
the lnposalblllty of reduclng one fornE of notloa to otherat
thelr autononouc ohalecter oanaot be absolutlscal. lhe later-
reletlen of the dlfferent forns of uotlon of Dattor [Est
b6 borne la nlatl.

txx

Dlalectlcs of l{etur€ holda e speclal plece a,nong the
rorka of trlarx and EBgels devoted to nethoilologlcel problenr
of developlng natural eclentlflc knorleclge. It Ie the flret
phil.oeophlcal analysle of ecientlfLc ilata Ebout nature matle

fron the etaadpolnt of dtelectlcotaterlalistlo phlloeophy.

Eagelst Dtaleotlcs of l$eture 1e lnportent nethotlolo-



gloaIly, for tt coavlacLngly abore the role of iH.alsctlco-
natcrl'allettc phllosopbJr la the netbodorogl.car orLontrtlon
of naturollete uorklng on urgent probleno of, aatural aolea-
tlflo knowleilge.

lbe tbeoretlcal aore of Dl.alectlog of [atnrc lnoludca
r ooaglrtont olal.otloo-nat.rlaltrtl0 vlrr of arturc rad ur
cggeatlal. oontrlbutlotr to the oategorlar basr.e of naterlel-
lctlc illa].ectLcs.

I! thls rork Engcls nadc hlg flrst profounil earl ell-
rouril analyele of coatenporaqr aatural aclcntlflc hnorlcilgc
Ln tcrmg of natcrlalletlc dtrlectlcg. Eo ghored tbat naturc,
aoolety aail thougbt ars govo"[eil by the se's oou'o[ rera of
tlcrelopnent. Ela analycle aatt generalloatlo! or the achr.cvc-
Drlts of Brtural eclenoe oarLched the phlloeopby of dlaleo-
tlcal netcrlellen, naklng lt posrlble not olly to regard
the scleace of tratur€ aa a elagle rhole but aleo to nake ln-
portant forecaete about the courso of ite further rlerelop-
nent.

Dl.alectlcs of [ature ls not .e prottuct of philoeopbls_
tag ln the o1<[, ple-Uarxlet aens6, for eI1 1te progoaltlona
egring frop the data of contenporary aclence and, do not
gtcu fron a prlorl thsorLeatlon. Uorsorer, lt J.s Bot an sE-
plrlcal rork, whlch only fo[ore 1o the wake of tbe aatural
eciences, c1 eesLfylag and ay etematlelog eeneor.y-enplrlcal
Eeterlal concernLng [atEle lnto a e1ngle cyaton. Engelsr
attLtude ree eharpry aegatlve to tbls atyre of indlrlitual
eupirlcellyaLnde<t aeturaliet s aad philoaoghcrs. Dtal ect lco
of trature i8 e Uarxl't phlloeophtcal *ork ln the ;ffi
of the rortl.

ff re eaalyee the revolutlonary ch.ng€s tbat hare takcn
p1ace ln gclence slnce D:Lsleqtlce of lyature wae rritten, ro
ehell saE thet la sone areaa E[gela was far ahearl of the
clerelopnent LeveL of the natural science contenporary to
hl.. rhe sclEace of the 2oth ceatury has borne out tbe iileas
propountlerl by h1n La thla rork.
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IROBABILITY Itr CLASSICII, AITD QUAT$IUII HITSICS

nlrl SACEBOV' D.Sc. (Phltoe.)

|[he funduental charaotor of probablLlty lcleae antl

reeearch nethotte ls rlilely recognleed ln modern gcleaoe.

Alao *lrtcly recognlaedt 1g that probabtltty notions give

flextblllty anit noblltty to the theoretlcal forts of ex-
preealng knorletlge an<l thereby reflect the inner dlalec-
tloa of netErc' the cha:racter aacl style of contenporary

'sclentlflc thougbt. Declslve in the evolutlon of theee

vlcrs of probablllty ras the developnent of phystce (clae-
isloal etatlstloal physlcs andl quantun tbeory), biology
,(genetlce) I anil also oybernetloe (lnfornatlon theory) and
,soclological reeearoh.

"At the sue tloe, there etlll erlet conel<tereble <Ilf-
ferencsg aail blank spots ln problene of gubstenti.atlng

probablltty anil lte eclentlf,ic appllcatloae. In eaalyslng
the phlloeophtca.l founilstlons of probabll'ltyr attention ls
p:rtnerll,y focuaeil on physlcal cond'ltions aail comeapoadllng

theorlEe. Physlca ree the flrst to eropLoy atrlct probeblL-
lty nethode for lnveatlgatlag and expreesing the lews of
natur6, for etuilylng tbe etlucture of nal,terr ar{ to this
ilay lte data continuc to gerue as a basle for reveallng
the nEture of pmbebllity, for revealXng the basee of the
lntenelve epplloatXona of probebllity ln contemporery scl-
eacg. Attontlon hero is conoentratetl on a conparatlve aBa-

lyeie of the baees of probabllLty ln claseical- antl quantun
phSrelce. trt ia natural to aseume that the cleve}opment of
phyrelcr aait lta t:reasltlon -fr-on claeeloal to quantun pbyr-
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loE algo nakea lt poaetble to establleh more fuJ.ly the ba-
ses for tbe use of probablllty netbode, l.Daofar as tbat
t:ransltlon (the elaboratlon of quanrun iheo$r) nag baeed otr
probablLlty notloae. Ilow6rs!, rvhea lt coneg to conpering
probablllty ln cLaselcaL and ta quentun pfureice rery cllfferl
ent vlews becone apparent. n1he coacept of probabll.ity te
not altered 1n quantun neohanlcsrn write Richerd p.FeyrlmaE
aud A.B.Elbbe. ,flhatr we say the probebility of a certalu
outcorne of an oxperlnent 1g !r we neen the coarenttonal.
th1ng, 1.e., that tf the experlneat J.s nepeatett nany tlnes,
oae erpects that the fractlon of those rhlch glre the out-
cone 1n queetion 1e roughl.y ?. Itre eha1l aot be et all con-
ce:rnsd rlth enelyalng or deflnlng thts concept ln nore de-
te1I; for no departure fron the concept ueeal ln cIaeelcal
etetlstlce 1a reguS.reil. I/hat ie changed., aacl chaaged raclJ.-
oaIIy, ls the nethoal of caLculatlag probabllltlee.nl

V.Fok End M.Onelyahovaky expreea other viewg. nthe oon-
cept of probablltty rae &1Eo treated. ln claeslcal phyalcarn
wrltee Fok. rBut there the meaniag.wae entlrely dlfferent.
rn clasalcel phyalcs probablItt16s were lntrocr.uced when the
conclltlonE of the problen were Eot fully knonn aacl 1t ras
nocosaary to everege over the unknowa para,meters....

rIE quantun ph;ralcsrprobebllitlee are of aa eatlrely
cllfferent nature. Hore they ere eegentielrand thelr iatro-
ductloa reflectq not an iaconpleteness of condltione but ob-
Jectlve potentlel posslbilitles eri.stlng 1n the glvea con-
dltlone.rta fa thle etetenent it ls J.npo:rtaat to Eoto an ob-
vlous contraposltloa of the r!0oanllgn of probabillty 1n
claeslcal anal quantun physlcs. fhte vlew ls ehared by One-
lyanovsky: rtProbablLltleg ia quantun nechenlce tliffer fua_
ilanental.ly fron probabllities in claeslca1 theortes. Ia
the latter they expreaa the e:istetrce of chance clrcunstan-
ces lu the lnyegtlgateil phenonene eail therefore ere not cfi-
rectly lnvolved. la tbe laws governlng thoee phenoroena. In
quantum neohanicarmatters are qulto d.lfferent: 1n it probe-
blLitles are treated as a couponent of the fundaaeatal Lawe
of neture (schroed'lngerre equatlo!) e.il thelr introrruotion
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1e a rel:lectlon of e potentlal poas1b1llty obJeotlv€ly er-

letlng tn deflnlte real condltlone'nJ

C.Welze6oker exproases the redical ltlea that quantun 
r

theory ls nothlng but the general theory of probablLltles'4

Arlcleapreadpolatofvlewlsreflectetliathefollor.
1ng statenent of J.U.Jauch: rEhe probablLttles whlch occur

la qlaealca.L pbyetce are lnterprete't ae belng due to an 1n-

conplete epeolfloatlon of, the ayeteme ulder conslderation'

caueea by the llroltetloaE of our knowlettge of the <Ietslle'l

Itnroturc aEat ilsvclopBoat of theae aysteus' 1[bu8 thcae pro-

bab!.litLea ehoulit be tnterpretecl as belng of a subJecttve

nature.
nln quanturn nechanlce thls lnterpretatlon of the pro-

babllltystetenentshaEfalledtoyleldanyuseflrllnsl8ht,
booeuse lt hae [ot bee! possib].e to deflae an lnfrastruc-
ture whose knowleilge would yteld an explanatlon for the oc-

curreloeofprobabllltlEeontheobservatlona].Ieve]...4.1-
thoushEuchtheorleewithlhltl.I6!variableelhevebeenen.
vlsagetl by nany phyelclete, no useful reault hae come from

suoh attoBlta. I[e therefore take here the oppoelte polnt of
ylew$hlchholdgthattheprobabl].ltleslnquantunroechanics
ale of a funitsmentaL neture deeply rooted 1n the obJactlve

etructureoftherealworld.Wemaythereforecall'then
oUi "ctfv" Probabllltiee.n 

5

lte thue have wltlely tltverging aoeesanants of the role

andelgnlftcaaceofprobabilltyinclaeelcalantlquantun
physlcs. It ls wtdely acceptetl that there are eubetentlal
ttlfferelceE betueen the substentLations of probablllty ln
classlcalan(lqueEtunphyslcs.letusexarolaetherelevant'
questiona ln greater detatL.

xxlr

I?hat are the bases for the lncLuglon of probabillty ln
clasgical physlce? Ho$ oan one unclerstanil aDCI explaln the

eigtriflcance of prcbabl1lty ldeas ln c1asslc61 physics fron



the nost geaeral posltioae, from the point of vlew of the
:Eotlons of the !.ature of existence and kaowledge?

1[o answer these questloas it ia Lecessary to exanlne tbegeneral gtructure of claeeical statlstlcal phyolcs, the fual
clanental etatementa of the problene eorrear by lte nethode.

Ilhe ldeas of statlstlcar physlcs evolved ia the cou.rse
of lavestigatlone of the nature of heat phenonena, in theflrst place 1n geaee. Ilere Etonlstlc notione were the po!,at
of cleperture. Geaeral coneideratlone regardlag the nolecu_lar atructure of nattcr, eepeclally leses, wcrc e:rpreeeeil
ectentlflcally qulte sorie tlne ego. EheLr developuent cea
.be traced 1a the rorka of Robert Boy1e, I6aec Ivewtoa, DenL-er Bernoulrl , Mlkrxalr Lononosovlaad otb.er sclentlsts'oi ai"
perLod whea craeelcal physice was being er.aboretedl. Howeven,the emergeace of stetlstlcel notlons in physlca aE rrrorkingr
phyelcal icLeas le liakett flrst of all wlth tbe nanee of
R.Claustuer Jaeoe Clerk lfaxweu, tr.Bottzmean, and J.W.Gtbbe.

fn his eleboratloa of the kiaetlc theory of gasee, la
whlch he treeted gas as a syatem conprlalng s yeet nunberof partlcles, C1eus5.ue tn effeet real.lseal that changed neth_
otls were requlred, for theee lnvestlgatlons. [hie ls eeea lnthe concept of onoanetr introdluced. by h1n lE defln1.ng the
statea of motlon of gas noLeculee. lhie lraate tt posslble togo oyor fron the mechanics of a ayeten of particles to thelnveetigatlon of the physicel etate of systene formert of'huge aunber of noleculee. ra trla*,velI r8 worals, the mala fectle that Clauelue nopened up a lew field of nathenatlcaL
ptryelcs by ehowlng how to deal natlenatlcally with movlng
syetene of lnnumerabLe noLecules.r5 But it rues Mexvrell
who cI.earl.y reallseal that tn the elaboratlon of the nole-oular klaetlc theory of gaees a traasltlon occurs fron
the dyaanXcal nethode of oechatrlcs to nethods of probabl'llty
theory. IIe weat over fron the notlon of nean values
of quanttttee cheracterislng noLocular notlon 1a macrosya-
tems to the concept of probabillty dlstrlbutions of the
valuee of thoee quantitlee. The concopt of probability
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dlstrlbutlon waa lntroduoed to ref;lect the propertlEs ald
lawe of natErlal ayatene, and lt ls plvotal 1a nunsroue all-
verse applLoatlons of probablllty theory. It ree after trax-
wel1tE nork thet the lntenslvc developnent of the theory of,
the laternal stnrcture of subetencee begen.

CLeesloal. etetlsttcal physlce attainecl reLative con-
pletlon and wholenese ln the worke of !,BoLtznann ancl
J.It.Gtbba. Ihe gtetletlcal- lnterpretatlon of the fund,amontal
Iaw of the::noctynanlce-the Secoail Law-ls due to the rorke
of Boltzmehn (hls celebrateil ll-theoren). .A.s a consoquatrco,
etatletlcel nechanlcs acqulred a geaeraJ.l.eecl forn of cr-
preeaion sultable for the lnreetlgatton of eyetene of a
hlghly varied phyelcal nature.

lhe advance of claes1ca1 etatletical phyelce raa aG-
conpealecl by an lnveatlgatton of lts bases and elgnlflcancc.
Iqotloae lnnediately appeareal that ecleacc raE forceil to
turn to the fuleae anil nethode of probability theory only
becauge of th6 lnpoeelblltty of deveLoptng etrlct rolutlone
of conplex problene, i.e., that probablllty la phyalce ie
a coneequeEce of the lnadequecy of our knowledge. [b.ere
wee a Juetlflcation of euch an lnterpretation ia thet hLs-
torically (genetlcal.Ly) etattstloaL physlcs wae elaboreteal
as the mechallog of a vagt nqnber of partlcles. fasofar ae
ln thls caee allrect solution of the correepoadlag equetloas
of mechanlce was abandoned ln farour of notlone of thc
mean valueg of quantltlee cheracterlslag the notlon of par-
tlcles, lt wae clalned thet probablllty methocls ale a cotr-
sequence of Loss of reflnerneat, slnpllflcatlon, etc., 1n
etatlag the tagkg of lnveetlgation.

At the sane t1ne, however, guch assertlons were al-eo
provid.ed. with nore subetantlal phllosophlcal explanatlons.
The speclflcs of statj-etlceL systeme was aseoclated w1th,
encl characterleecl la terne of, the cetegory of chance. Na-
turaI"1y, the broad phlLosophlcal tnterpretatloa of proba-
btllty nethod.e <Iepended upon the lnterprotatlon of thls cat-
ogory. Ia the clesslcal porlo<I of the d,evelopnent of natural



aclenoe, thc oategorT of chaaoe tas undorstootl purely eu-bJec-

tlvelyr 96 a cbalacterlEation of phenonena ead prQceeeee

uhose cauees atttl nocossatY colrnectlons are slngly unkEowtr.
ntrothlng 1B traturerr rrote PauI Eolbachr ncan occur fortul-
touely: everythlng obeys ce:rtala laws; theee lawe are but
e leoesBsry connection betwoen oertaln effecte an<I thel'r
causes... to speek of a fortultoue couplhg of atornsr or
to attrlbute certaLn Effecte to ohanoe B€a[s to speak of lg-
norance of the Lars accorallng to rhlcb bodlee act, neet,
oonblne, or s6psrato.nT AocordlnSly, probablllty nethoda
rere Juatlflctl solcly by the adeguaoy of knowledge: we 1n-

volve probablltt;i netbode ln tboee caeeg when the lnvesti-
gatedt processos are latrlaate ancl ne are slnply lncapable
of tracltrg the lntercoruleotlo! of all tbe catreee' or elnply
alo aot know thsn. llboae netbode were ascrlbed tenporartly,
seconil-clase, inferlor status.

Ilof,ererr rtth tbe ttevelopnent of the appllcatlono of
probeblllty nethode, eapeclalLy 1n physicar thelr objectlve
uaturc andl lndepeactent vaLue becme increasln8'ty appsrent.
guch tao the lnte:rpretetlon of naterlallat phlloeophere
aail of natural gclentlats reeorting to probablllty netho<ta'
trInEofar ee lt la a.queetlon of the applLcatlon in theoret-'
lcel phyelcgrn rrots f.Snolukhovekyr for example, naLl pro-
babillty tbeorlee rhlch treet chance as eB unallaoovered
partlal carsc a prlorl be tleclaretl unaatiafactorT. the phStd-

lcal probabtllty of an eeelrt can <lepentl only on the conill-
tlons effcottng tte appoareaos' not on the exteat of our
knorlcdge.nS By oor the lneolvency of viers rhlch Juetlfy
the use of probablllty 1n Bolence, aatural sclence ln tbe
flret plece, by tbe iaeilequacy of otrr knowledge have been
onply ahorn.g

lhe category of shatlce le of great {n!'ortaBce fgr the
lnterprelatloa of probablllty nethoilE. Chence ard probabtl-
lty have becoe vlrtuelly lneeparable ln the vtors of sal-
eatlrtr. lhe apeclflc nature of probeblllty nethode end

relerent eclEntlflc theorlee le eubEtantleted aail revealed,
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on the basle of the category of ohance. Ihle approach 1e el:'
trenely riilespreail anil J.s enployecl in vlrt.ually all caeee

of appllcations of probabillty uethod.a, rlth the exoeptloa
of quantun theory, rhere its laadequecy ls recogalegd. At
the. same tlue there are stl1I vorTr Ea[y Inclear polnts, auil
la sone caeee elnply ebeurdltles, 5,! the very unclcrstandlng
of the category of cbrnc6, that prlne categorl of dlalectice,
whl-ch nakes rnore tlifflcuLt an uaderetandlag of the egaencc
of the nethoda of probabtllty theorA anal bevo a negattvc
effeot on tbe <Ievelopnent of thelr applloatj.one"

In Sovlet phlloeophlcal J.fteraturelthe vler hae galneit
root that the oategory of che[co 1u the flret plece char-
acterlses e deftrite clase, a deftnlte type of conuectlona
existlng 1n the nateriaL rorld. the prlnclpal neaalag antl
prlnclpal dlfflculty Ile ln the qucetlon: rhat are the
epeclflos, the pecullarltles of the glven claae of coap.c-
tlotrs? If re take the Sorlet Phllosophlcal Encyclopacilla
we flndt La lt the followiug: ,Cbance le a type of conacc-
tlon cletenalned by causea ertraneous artd taclileatal to
the glven phenonenon o" p"o"""".tl'O .Anil further: iAt the
root of the iltalectlcal naterlallet uaderstendlng of ahanac
Ltes aE eaalyele of the cbaracter of tbe cauaca of tbls or
that phenonenon. The cauge of a necessarJr. proceas le la-
ternal; the cause of a ohance proceBs 1e ertraneoug to
lt.n1'l

It le apparent fron theee etetEnente that the epeclf,-
lcs of those connectione shloh are trcateil as chancb arc
tlefLaeil eg ertraneous, lacldental, eecoadarlr, laconpatlblc
wtth the lnner essence of the lnvestlgated proceee. .Urdl
contrerlwlse, ldternal connect:loas deflntag the Eegence of
a ptroceoa ara alreye erpressoal eo1ely ln tems of the qatc-
gor5r of neceeelty. Suoh an approach to the categor'5r of
chence and lts relatlonehtg to aeoeseity ls charecterLsed
by nany reference boo&e oa phtloeophy aad ecLentlflc pB-
pere. It 1a tantuount to claiae of the lnatlequeoy aad
passlng character of the lileas aatl methodle of probabtllty
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thcory. But thls le totally crron€oue' for probablllty thco'
ry llos on the neln roaal of ileeolopncnt of the geaaral ldoa:
aail notlona of oontenporary natural solEace.

trhat arc the ehortconln8s of the exanlaed deflaitlon
of ahance? Ia lt erroneous? Such Judgeneate nust be approech-

ctl cantlously. In acLence, anil eepeci-aIIy ln our dal1y lan-
guage, ce often engloy the coacepte of chance tn precleely
thls sense. Eor€v€r' alreaftr ln the elnplest eppllcatlona
of olegsloel gtatletLoal physlce-ln analyalag the proper-
tles snd lars of Sgeas-the concepts of chaace are lavolved
to characterige relatlong betreen moleculee, 1.e.r thc ln-
tcraal etructurE of gasea. lDhe ce€e le aaalogous 1n otber
appllcatlona of probabtllty theory, f,or erample' ln gene-

tlce, whcre the concept of chanco tE ueed to charecterXse
relatlons bctreEa nutEtlons 1n certaln eyetene, l.e.r the
laternel gtnrcture of the nutetlon Prooessr lta eseeace.

llbe enrichneBt of the coatent of the categorT of chance

1u contenporarlr aclence caa be treced ln the elaboratlon
of the geaeral teechlng (notloae) of conpler cotrtrol
ayetena. It le, of couree, etill too Eerly to speek of 1t
as e fir1Ly fornetl teaching. But at the saue ttne lt ls ob-
viouE that cs have here a conprehenslre progranne of re-
scarch stlouletlng the poelng of nunerous problene. Elabo-
ratloE of thle progralone contrtbutes to the geaeralleatlon
aad ilevelopnent of a aunber of propoeltloae of great lnpor-
tencc for rorld outlook aad nethotloLogyr ln psrtlcularr for
the contenporary {nderetandlng of chancer for exanple' the
lilea of reLatlve indepeadence (antoaony) tn the behavlour
of naterlal ayeteua, or the ldea of 1evels ln thelr atruc-
ture and organlaatlon. Also elgniflcant ls that the uader-
stetratlng of chance le losegarebly ltaked wlth the Xnterpre-
tatlon of probablllty dlatrlbutione as e baslc concept la
the etructure of probablLl.ty theory and lts appllcatioae.

llo riortsa]. the nature of chance lt le ln the flret
place aeceeearlr to turn to an enalyale of the aotlons of
tattependlence. Relatlons between obJects' 6ve[tB or e].enentg
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of a nultltude erc selal to be of a chaace aature rben dl-
rcot, DntuaLly oonilltloned connectloas aEal d,epenilencee be-
tween the elenentg are v1rtua1Iy abaent or play aa laslg-
alflcent part. Inilependeace neana that the gtate or behavi-
our of an lavesti,gated obJect 1g not dependent on or d,e-

tornLnetl by, tbe etate or beharlour of otherr nrelated,tr o!
surroundtng entltles. But how ls euch lailepentlence poselble
ln a rorld where the vory ori6la and exlstence of ever'5r eu-
tlty or phenonenon ls uttthLnkable ln tEolatlon fron thcLr
lnteractlons alal cotrlectr,ons rlth the Baterlal eavlrorEent?

lhe conccpt of ludepenilence is eppllcable prtnarlly
to certeln naas phenonena and. epecLflc eysteue fomeil by a
very large nunber of entl.tlea. It erpreeeeg a oentaLn etruq-
ture of theee syetem6. Eowevsrr theae uaae phenonsaa tb6n-
eelvee depend upon the coatlltlone of thelr erletencc or
orlgln. In other wordls, lnd,epeatlence lteelf has Eeanltrg only
given certela lntegral cbaraoterl,etlcg of the syeteu erpres-
slng their unJ.ty. It 1e tnportent to stress thet ln ogsakllg
of tbe unlty of lnveetigatetl eyetene we actually charecter-
lee e certala acw 1evcl ln thelr -etructure ant[ organlea-
tlon. !h6 oonslderatlorr of halependeace end notl.onE of lev-
ele Le aa lniH.catLon of the piofound d.lalectlcaI coatent of
the oategory of chance.

The e:anlaetl lnterpretatlon of the category of cha[ce
provldes E better ulaterstandllng of the ro].e antl eigatflcanoe
of probablltty ln cleaetcal phyalce. fn thls coaaectioa Iet
us conelaler the baelc taek perfomed, ia lt by etattstlcal
theory. Often,ln deflnl.ag thla taekrthe extrene conplerlty
and lavolveuent of the coreepoadlug phyelcal ayetene con-
prlsiag e vaet Eunber of lndi.rtilual partlclea-atone and
noLeculee--are emphasleed erpllcltly of lnp11o1tly. tr'urthen-
nore, the Impoeelbl1lty of a rstrlcttr solutlon entl the need
for alnpllficatlong are notedrwhlch ls done on the ba6lo of
probablllty nethods. Aa a cotrEequeooe, we ftntl that the
maln functlon of statletical theorleg ls an epproxllrate,
averaged descrlptloa of the propertles aad lawe of pgetcal



syEtcng. But there 1g uuoa nore !o tbo ilpurposen ead Eean-
1ag of probab!.ltty nethods than the role of a nere rracaf-
folillngr. lhls ls refLected Ln oae way or anotberfla the
verT forrulatton of the baalc problena of etatistlcaL phye-
Lcs. IE our vlew, thle wae done roost forcefully by G.E.Uhlea-
beck. In hls works on funitaoental. problene of statletlcal
ncoh,aaloa he apeclf,lcaIly enphaalsee that rthe baglc teek
of etatleti.cal nechaalce ... 1a, Ln uy oplnlon, the elucl-
ilatlon of the rel.atioE betwooa the nlcroecoplc, molecular
desc:rlptloa.and the nacroecoplc ileecrlptlon of the physicel
phcaouEra.rl2 the queetlor of thls rclatloa 1a aLso tha
ana.lyele of the rol.c of probablltty ln cLaeelcal pfursics.

Statletlcal phyalcs EtudleB nacroscoplc bodlee conelet-
lng of a huge lunber of partlclee, 1.e., nacrobodles as
speciflc naterlal systene. Iye repeat that statiEtical phys-
1og achieved slgnlfioant reeulte flrst of all in the otudy
of gasee anat Blnilar syetems. StatlstlcaL nethode began to
plqy an lnportaat role ln the stud.y of trlquids aad sollals
falrly recently.

Eletorlcally the etatletlcal theory of gases was pre-
ceileil, on the oae hencl, by the foruulatlon of the founda-
tlons of gae themoitynanlce, that is, a macroscoptc theory
of gaeee (not depeadent upoa aton1.stlc notlons), atrd., otl
the othe:r haad., by the elaboration of the theory of raechan-
lcal motlon of e5.np1e entltLes-claselcal nechanics. lhe
tlevelopneat of atonletlc ld.eas la the science of gaees poedd
the questj.on of a kLnd of nsyntheslsn of the oecroscopic
lars of gas anct claeelcal neohanlce, 1.e., the taEk of
atudylng the propertlee anal lane of gaeea taklng lato ac-
oount thelr lnternal cllfferentiatlon anal integratlon. Fun-
tlenental to an ultlsretandlrg of the €sseace of thls syathe-
sie lE the fact that lt became possible onLy whea probabiL-
J.ty nethods were enpLoyecl. probablLlty represented the eci-
entlflc concept whlch for the flret tlne matte lt poealble
to 1lnk on a strlct nathematlcal basle two naln and. lndle-
ponalent trende ln the stucty of the reLerant syotens-the
one proceeding fron the properties of the system aE a nholo
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to the propertlos of Lta elonentsr the otbsr groceefllng
f:ron tbe pnoDcrtios of elcnents to tho SeBoral propcrtlee
of tbe syston.

A key plaoe ln the cognltlon of statletlcal Eyste[s
belonge to the concepts of probablllty d,letrlbutlonE ueed
to ergrese tbetr ghyeloel chatactettatlcs 8ai[ rogulerltiee:
'rA properityrn wrltca Ulohcl lolvc, "@,.,--^ffir,,.,and only lfr lt l,e descrlbable 1n teroa of a dJ.str!.butlonl!

DtetrlbutloBa are ueeal to deecrtbe elenente, thelr ln-
teraotlons and Eystena Bs e wholo. fhey exprese the untty
of dLecretenesg ancl coatLnulty, the ayntbesig of the lnteg-
rel and.dlffercntlal aepecto of the stfircturo ol atatlstlca0.
ayetens.

lhue the elgnlfloance of pnbebll.lty ln claeelcal p\rer
lcs conalets above all ln tbat it le e gtructulal charea-
terletlc of phyelcel syetens. 8ut every obJect of research
ls, ln tbe flna1 analyeLar a system. Ebat le why 1t te lE-
portaat to etresE tbe epeclfics of Eysteus whoee larE anil
regularitl.eB are erpleesed in teme of probablllty.

llbe eyetens of entltleg lnveetlgation of rhlch launch-
ed the elaboratlon of etatXstloal uechanics DoBeeEs o[e
extreneJ.y lnportant featurE: the lnteractlonE betseetr tbe
entitles that ensure their coupltng 1n a eyaten sre con-
paratlvely negllgible ln nagnltuder enal they cre neglecteil
tn the epparetue of the theory. lbat lE w\y tt le eald that
statlstLcal pbysice proceede fron the tuvestlgatton of sye-
teog of non-ltrtereotlng (uaconnectetl, rfreen) gartlclea.
Ehle nade for a certala nethotlologlcel parad.or: 1a etatle-
tlcal necbanlcs the e*letence of lnteractloas betreen the
elenentE of tnvootXgatecl eystene ls at oaE aad the eaas
tlne recognlged ard aot rocognlsed.l4

Reooglltloa of lnteractlong between oLenenta Lg ascss-
eary for the funilanental EubEtartlatloa of statletlcal phy-
elcs; they are neglected in matheuatlcel descrlptione,
whLle the erieteace of oo@oa features ln the behaylour of
parLlclaa"r rhlcb La1 esnentlqlllrr rbat' tA {nDartant l11 t1sr



lateractlone, ie characterlEed. 1a terus of Eacropelaaetere
of the syeten end. the external condltlone of tte exlsteaoe.
In other lords, the structure of statlettcal eyetEns le
guch that the etatee and behayiour of Lndlvlilual partlcJ.ee
are lnclepeactent ancl do aot affect each other. It ie precise-
ly thle type of structure, thls type of iateractlon betweea
el.ernents thet 1g deflned Es charce. fhe conteurporary under-
etandlag of chance restlng oa notlone of lndependeace Bup-
plements ancl subetaEtlates the basic roseelch probleras in
cleesloa"l statlstlcal phyeJ.ca.

III

UnLlke the caeE of classical physlcs, lu guantun phys-
lcs the fundanental_ Eature of probablllty coacepte wes re-
cognised vlrtually at once. 'lvhereas tn cLaeslcel physlce,
probebility coul.d sti1l. be troatecl as a geconalary, allen e1-
gnent in the structure of tbe phtrrelcal theory, in quantun
iechanlce, probabllity 1e from the outset oEe of the mala
beeeg of lte very etructure. the latter 1s aseooiated. nith
changes 1n fonnuletlng the prlnclpal task of investlgatloa:
ln quantunr theoryrprobablllty nethocle are usedria the flrst
pleoer to lnneetigate the rawe and prcpertlee of tadivldual
qua[tun partlcles, or mlcroentlties. fhe transltion from
thd etuily of eyetoms fo:gnecl of vast nunbers of particJ_es
to lareatlgatlons of iaclirlcluaL pertlcles, le an inclica_
tloa of the extrene flexibillty and usefu1u66s of probabil-
ltpr nethorls. fhle traneltlon beoane poselble thaaks to irn-

Ipdrtant chenges ln the methods of defiaing probablllty ao-
t1onE. In claaslcel phyelcsrthe properties and, Iewe of phys-
lgal eystens are erpreoeed dlrectly ln terps of probabill-
ty illatrtbutloas. IE quantum phyeloerthe statee of nlcro-
particLee atr€ expressed prlnarlly ln tems of vreve func-
tlotrE.

, fhe traneitlon fron cllrect appLlcatloa of probeblLtty
ilietrlbutloae to wave fuaottons ie of fundanental slgnlft-
cence 1n quentun theory. If charactertsation of etatlstl._

rO
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cal systens la based on concepts of probebtllty d.lstrlbu-
tione, lt 1e natural to assune that tbe equatlo[s of 6acb
Euch ststlotlcal theory ehoulil be nathenatlcall.y dsflned
and the problane solveal ln terme of probablllty d,letrlbu-
t1ons. Indleetl, euoh was the Etate of affalrs 1n early sta-
tlgticel theorles. Ilgwsver, ia quarrtun neohantcerthe baglc
equations of systena antl problemg ere fornul.ated ln the
flrst place on the beels of the concept of viave functlons.
fhe latter are of a falrl.y abetract mathematical character
and lt ls often heLd that, la general, they havo no inme-
d.iate physlcal neanlng. HlstoricaL3.y, wave functlons were
latroducetl lnto quentun theory la a purely formaL nauner
and they becane egtabLisheA ln phyelcs only efter they were
l1aked wlth probeblllty dletrlbutlone: the squere of the
noclule of a wave functlon ln a certaLn representatlon cle-
flnee the probablLlty of the comeapondltrg physlcal quan-
tlty. l[he connootio! of wave functlonE ulth probebtllty ls
ln general tbe Juatlflcatloa of thelr use ln quantun theory;
it was oaly the eetabllshuent of thie connectlon that roade

1t poeelble to fl11 the whoLe nathenatical apparatus of
quantu"n roechaalcs with profouaa reat Bealrlng, nihich nas
ctone after the elaboration of thi.e apparatus.

It should aleo be noted that there exlst quantun eye-
tems (rnixedn) the statee of whlch caruot be deflnetl in
terms of wave functions. In guch casee eo-caLled tlenelty
metrlceg are cnployed. Probabil-1ty ls algo cruclal for an

undergtaad,ing of thelr physlcal neanlng, and the flenaity
matrlcee are in effect a speclal, mathenatlcally expeniled
forn of expreaaing probablllty clletrl,butlong.

It was only the lntroductlon of save functlors that
made 1t poasible to theorotlcelLy reveal the wave-corpue-
culer aeture of nacroeatltleg a,ncl reflect theLr other ln-
ternal propertlee. Ilere dlreot appllcattoa of p:obabiLlty
dlatrlbutlone caEuot be succeseful, 1f oaly because thelr
superpoaltlon cqnnot explaln the appearance of- lnterference
mlnima, since they have posltlre va1ues everywhere.



The concepte of wave functloae proved uore flexlbLe thaa
the eerller elaborated, tllroct characterr.stlcs of probebf-
lty dlat:rlbutloae, and by vlrtue of tbat nore eultable for
expresslng the netural lnteroonnectlone betneen the very
probeblllty dlstrlbutlons of guantltlee ln qBantun theory,

But the queotloa ariees: how le 1t posslble to study
the propcltleg and lawe of lndlyldual partlolae wlth tbe
hel.p of probablLtty nethorts? After aL1, probeblLlty theory
le, by deflnltlon, a theory of nass (chaace) phenoneoa.

Probablllty methoals 1n quantu.m theory ate a160 substsn-
tlated on the baelc of ness phenonena. Eowever, thle nass
character 1o gulte tllfferent than ia cLaeelcal phyeice.
In quantun physlcsrinvestlgators proceed fron the Btatlstlc6
(naas nature) of obeeryatloaa, fron nanlfestatlone of the
propertles of aa lnveetlgated nlcro-entlty la certbla staa-
dartl.lseil coad,ltlons. Concl-uslons regard.ltrg the propertlee
of the coueopondlag entlty are drawu fron the exlstence
of a stable dlrersity tn the reeulte of obeersetlons. rA
nacro-eatityrtr rurites Fok, rEanlfests 1tself ln lnterac-
tlon wlth the lnstrunent... The resuLt of the lnteractlon
of an atomlc entlty wlth a cLassically descrlbeal lnetru-
oent 1s the baeic experlnentel element, syetematlgatlon of
which on the baeis of various assunptions concerning the
property of the eatlty coaetitutes the task of theory: the
propertlee of the atonlc entlty are dled.uced. fron an exani-
natlor of these iateractlons, ead, the predictlons of theon/
are fornulated es expectecl reeults of lnteractl.ons.,,15 He
goes on: "ID gleen external cond,itions the result of the
lnteractioa of the entlty and. the itrstrprnent is not r g€!-
era11y speeklng, ullquely predeternined,; lt merely posseo-
ses a certatn probab5.llty. A aerLeE of such interactlone
reeuLts ln etatlstlca oorreaponttlng to a d.eflnlte probabll-
lty dtstributlon. Thls probabillty dlstribution reflecte
the obJectlveJ.y exletlng potenttal posslbllltlee, ln the
glven conclltlong.... It ls the probebiltty cllstribntlon
that ls subJectetl to experlnentaL verlflcatlon.,,l6
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Speaktng of serlee (aesenbliee) of observations (naa1-

festatlons of the propertles of nlcro-entitles) r 1t shoulil

be streesed that they posseas baslc featuree lnherent ln
the probablllty systems of cLasslcal physics. Firgt of aL1'

the resultg of inttivldual observations are indepenclent of
eacb otherr the result of one observation doeg not predeter-
mlne the reEult of atrother (eubsequent) observatlon' In
other words, the iateraa1. structure of rnass phenonena d'e-

veloped fron observation results is tletermlnecl in terms of
the category of chance.

Furthermore, ln claseical physice,any statistical ag-

sembly (probabillty system) also possessed integral charac-

teristlcs, otherwise probabllity nethods could not be ap-

p3.ied to those systems. Series (assembl5.es) of observation
ln quantun theory a18o poosess such tntegral characterie-
tica. nllave nochsJxicEr't noteat t-lIaEctelohtan, rtis a statis-
tlcal theory. But it is possible to speak of lts
statisi;lcal and probab1l1st1c cbaracter only when we have

a certaln assenbly of elonents..' In wave nechanlcs'
it 1e the assenbly of repeated experlnents (each indlulduel
exporlnent belng au elenont of it), proviclecl that the re-
petition occurs in the ea,De conclltloas...

trlet us cal1 this assenbly, v,hich ls being statlsti-
call"y processed, a collectlve. [he collective must be in
irone way Ieo1ated, otherwlse the posing of any,guestion

about lt ls neaningleas. so lt le sald ttrat f{/1"1s a pro-

bablllty. But tn what collectlve? If thls ie not stated,
varlous amblguitlee aEit peradoxes are poesible"'

nOf courser we encounter the gane questlon ln clas-
sica, as vreIl.. Y/e can speak of the Maxwelllan veloclty ttls-
tribution only at a coastant temperature. If the tempera-

ture changes the ciigtributlon vrllI be guite different' Ihe
sane is true ln classical problems, whlch do not lnvolue
co11ect1vee... Thue, ln any theoretical lnvestigationrtho
conditlons of !g qlperinen!. nust be definedr and thls de-



finltioa can alweys be redluced. to the etatenent of certaln
paranetere.

nlre have cone to what I regaral ae the nost elgllf,lcant
eacl lnportant. l{a&eLy, weve nechanics agsErte that to de-
flne a mi.cromechanlcal collective to whlch. the tI|= fuactlon

Dlrectly llnkert wlth the exlstence of lEte8!41 charac-
teristice of BicrooechanlcaL collectivee (eaeenbllee of re-
peated experlments) Ie the exietence of natural boundery
conilitione inpoeed orr uave functions. lhese conditlone ln-
cluale: the posslblLity of uormallslngwave functloos (the
pooeibillty of lntegratlng the square of the noilule of the
nave functlon ln the event the energy leve1s of the system
are dlscrete), thelr flaitenesa, unanblgulty, and coEtlBui-
ty throughout a11 space. Satletactloa of these bounrlary oon-
alltions is essentlal for the apparatus of quantur mechanlcs.

Thus the substaatlation of probablllty charactorlstlc
of claselcal physics retains lte neaning in the case of
etatistical collectirres of observatlone (experlnents) ln
quantum mechanics. However, ln quantun theoryrit 1s not the
resultB of such observatlons thenaelves that are lnvestl8at-
eil. 0n tho basis of such observatlonsr coaclusions als
drawn concernlng the propertles, structuie and. laws govern-
lng nlcroparticl-ee. Accordingly, the categorleE of Eecee-
elty encl chance are no longer adequate for substantiatlng
probabil-ity in quantum theory: the category of the poten-
tlalJ.y posslble ls ealdltionally lnvokeil. Ihe propertles of
mlcro-entltles are determlnecl fron obserretlonaL data. fhe
rrrave function characterlses their physlcal stete. But thls
1e a characteristic whlch nakes lt poeslble aleo to cleflne
a1). possible menifestatloae of thoae propertlee that can
be observod in yarj-oue permieslble cond.ltloae. that 1s nhy
lt ls sald that the ware function (and quantun rnechanlce
in general) descrlbes the poteatlal poeslbllitlos of the
behaviour of an entlty iE some or other cond.j-tions. The
category of posslbillty makes it poeeible ln ma[y rvays to
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vtc$ a[il Eubgta[tlate tbe uee of probeblllty terns 1a quan-

trrn ph5ratcs.

Boweverr to satrr that quanttrn nechanles (as a theory of

nlcroprocesses) elnply expresaea the poseibLe behaviour of
nlcro-eatttles faUs short of the fu11 truth' In examlalng

the rango of poealble behaviour of mlcro-entltlee' quantun

nechanlcg BekeE lt poeslble to refLect the exlstence of 
'Ie-

flnlte regulerttleg tn the rruassrr of these possibllitlest
and ltg fundanental proposlttons ere ln fact baeed on the

erletence of strch regu'larltlee' It le found that the regul-ar-

ltiee thelrselvegr ta the ralge of posslblllties' are due to

ileeper propertlee of nlcro-eatltiee, end lt is they that
are prlnarily of coacern of quaEtun theory' ImportantLy' in
theory tbese lEler charactertstlcs ere deflned not as po-

tentlal poeelbtlltles, when obeervatlon resul'te are not ua-

gmblguouEly prealetermlned, anil depend not only ou the en-

tity but al.Eo oE ltE nacroscopic envlronment' Fornuletion

of the quantuD-nechaJxlcaL problen, Eotes Fok, 'tfu11y aL-

Lowe for the introdtuctlon of quentltles characterising the

entltylteelflndependentlyoftbe.lastrunent(charge'nase'
epla, as wELl as otbor propertles degcribed in terus of
quaBtun operetors) , urhtle at the s8'ne tlne allovring for a

diverelfledl etpproach to the entity: it can be characterlseal

fron that aspect (corpuacular or wave) the appearance of
whichigduetothedostgnoftheinstrumentandtheexter.
na1 condltlons created bY lt".18

For analyslng quantun-n€chalxlcal knowletlge it is moet

iroportant thet 1ts concepts faLl lnto itlfferent 1evele'
dlfferent clasges: the flrst claes conprlees as it vrere

'tallrectly obeervebler concepts (for exanpLe, coordlnates
and monentun), whlch 1n theory ar'6 treated as typlcal
chaace guantlties (ln the probabllity theory sense); the
secotrd clees coraprlsee quantun numbers (of the type of
sptn). Ihe cllfferenco betuieen these claeses of concepto

coneleterfirst of all, 1n the rapproxlmatlontr to what is
tllrectly glren by the phyalcal experiment. Ihe former ex-
prese the nore euperfictal characteristics of mlcro-entl-



ties, the latter the deeper, lnner ones. lthe forner uake It
poeelble to iadivlduallee quentum processee, the latter are
of a generallEed nature. lhe fomoer tencl by their aature to
cLassi.caL concepto, the lattor prlnarl}y express the epecl-
fics of quantun phenonena. fhe fotrner vary continuouely,
the latter are &ore stable. Ehe foruer ale nore closely as-
eociatecl with the phenomenol.ogical, the lattor with the es-
sence, aIthough there can be no tloubt thet eseeace appears
and appearance ie eseentlal. I[aturally, conpletenees la
the theoretlcal expreselon of quantu! processes 1e aohieveal
whea both clasgee of concepts referrlng to clifferent 1og1-
cal lerele ere enployecl.

lEhe lnterconaectlon aEd, sytrthoele of these two claeseE
of quaatitles, wlth due eccount of thelr dlfferent nature,
withln the franework of e slng1e theory proveil poeslble on
the baglE of probebllity conceptB. Eero the raethoils of
charaqterietng tbe stateE of nlcropartLcl.es cheEge signlf-
tcantly. In deflnlng theee statesrprlDe elgnlflcaace is at-
tached to concepte of the second claee (quantun uumbors) ae
expreasing the tleeper eseence of .nlcro-eatitlee. Dspeniling
upon thelr aunerical values, they quite.etllctly, u6snblguous-
Iy deflne each type of elemeatary partlcleyantl lt ls prlue-
rl1y accorcling to theru that verloue types of partlclea are
ld.entlfled. in experlnental stutlles. Eowever, stateneat of
theee paraneters (guantitles) d.oeg aot uaaobiguouely ite-
fine the'va1ue6 of peranetere of tbe flret clase; orr the
coatrary, thie deflnes tho whole ephere of possibl.e nant-
festatlone of the latter.

It ls now genereLly acceptedl that the posslbllitlea
of thie or that behaviour of certaln naterlal entlties are
cond.itlonedl abore elI by their laner gtructure. The inaer
structure alwaye defines a naaa of poeslbllitles, anct the
deeper the propertlee are characterlsed the broader the
comesponding field of poesibilltles. Reallsatioa of oae
posslbLlity or another depeads upon the lnternal gtate of
the correspondlng entlty and. the cond.ltione of 1ts bxteraal
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exlstence. In the noet generel ceoe the trangitlon fron poe-

slbl1lty to reallty contains certaitr irratlonal features
1n a way slul1ar to the tranaltion betweea tro polnts oE a
truEbe!-scaLe axis.

llhe latter also flnds rofleotlon ln the typee of lnter-
coEnectloB betweeu coEcepts of tllffeleat cLaeses la guantun

theory. Concepts erpresElng the cleeper essetrce of eatltles
(actually tbe epeclflco of quantu! Proceasoe) coulil be ca1-

Lerl lntegrally geaerallseal. Ihe Elgnlflcenco of tbeeo coE-

cepte le reeealeat deperidlng otr thelr role lE comparetlvely
closeal theoretlcal eyetena: they are not slmpJ-y added to
other, prlnary, concepts of the sane ey.sten, but expreea a

definlte regularlty ln relatloas betweeE such tr1nltla"1tr

colcopts. Elaboratioa of euch concepts began already ln the

theoretlcal eyatene of claseloal physlcs (centre-of-naee
and nonent-of-lnertla in elnple mechanlcaL syetenel the
curl /of a vectorflelcl 1n electrottyna'nlce)' The essence

of abstractly generalleetl concepts Xe allrectly llnked wlth
the nature of the generali the Seneral doea trot represent
a nechenlcal cotrglonerete of lntllvi.ilua-1e; ratherr lt ex-
preEaes the structural orgaalsation 1a terne of whlch each

lndlvldual is tacorporatetl ln the eyeten. In other worde,
the dependence between these tno clesses of concepts le
reveelect trot lE the coordlnatlon aepect but ln the subor-
dlnatloa aspect. Subortlinatlon lncludee a certaln r1nate-

pelldencerl [autononyn: characterletlcs of tbe hlgber level
tlo not unanblg[ousLy deflne the characterletlcE of the
rlowelrt, tnltlal Ievel, but onJ.y the letrge of thelr per-
nlssible values.

llL tbe foregolng 6neb16s us to alraw the concluelon
that the neanlng of probablllty ln quantun phyeics conslets
above alL ln thet lt nakee lt poasible to lnvestlgate and
reflect ln theory the regularltles of entitles possesslng
a conplex, ntwo-Iereln gtructure, lnclucling certaln featur-
es of lndepeudence, of ttautononyn. ,It ie la this connec-
tloa nith etvucture and the methods of its expnesslou that



the firnd.anental meanlng of probablllty l1es. |Pb1o requr.rerr
the f,rther derelopne't of probability ooncepte: the transi-
tlon fron probeblrlty dlstrlbuttoae es baeic cheracterlatlos
to nave fuactlone. Thereby r.t ie poseibr"e to syutbeelse the
coatlnuous aatl the dlscrete, stability aad changeabllity,
nlglil conilitlonallty and independ,ence, elenentarlnees and
wholeness, that ls, to reveel" and exprees the profounct la-
ternal illalectlce of the norld of atomic proeessee. It is
in thts d.evelopnent of the fLexlbl1lty end. breaclth of physi_
cal thlnking that the prine phlloaophlcal and nethodologl_
ca1 functloa of probablllty la queEtun theory l1ee.

xxx

let ue agaln refer to the statements conceraing the
roLe end meaniag of probabllity nethocts 1a phyoice clted
at the beginalng of thle pap6r. When Rlcheral Feyluan atrd
A.Htbbe eay that the concept of probabiLlty d.ld. not change
ln golng over from classlcal to quantun physlcs, they hare
ln nincl the interpretation of pr"obability at the initlaL
enplrlcal 1eve1. At the 1eve1 of r(Ilrect observationsl the
frequency i"nterpretatioa of probabillty operatee, encl in
thle senee the transltion from cLaeslcal statietlcal phye_
1ce to quentun physics introrluced ao slgnlficant chenge 1a
the lnterpretatloa of probabilr.ty. Irowerrer, the eigniflcaace
of thEoretlcal notloaa ooaglets not ei-uply ln descrlblng
aad coueletlag illrect experlneatal data, ee claLned. by
the posltlvlstlc progrerqe of the anelysls of knowled.ge.
Geaeral concepte aad categorles of sclence uhlch conatltute
the t'ker!€In of theoretlcal aotlons nuet serye the cog:ll-
tloa of the lnner easeEce of entitles of naterlal reaLlty.
Aad, es our aaalyels ahons, the concept of probabiLlty ie
precleely llnked rvlth the revelatloa and expresslon af the
structure aad lateraal eaaence of lnveetlgated physical sys_
tens. The complexlty of the sttuatloa and maln dlfflcultiee
and dlscueeLoas conceralag the nature of probabillty appear
flrst of all at thle theoretlcel lereL. It is clearly ln_
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suff1c16!t to restrlct oneself to enalyala of probablllty
at the enplricel 1eve1, rhlch Ls Ln effect recognlaed by
noat partlclpante lE the clebete.

.[na.Lye1e of probabillty oa lte theoretica]. leve1 1a
nost lnteresting aad coupler, and here conelderabLe ehlftg
are obeerved ln golng over frorn classlca"l to guaatun phgrs-
lce, as etated in th€ comentg of Fok anit Onelyanovaky quot-
ed before. Ia clasgloal phyolcs,probablLlty ts llnkert wlth
aaalysle of the atrircture of syetona fo:necl of a huge num-
ber of nno!-interactihgn perttcles. At the baale of the cr-
preselon of the propertlee snal rogularltles of theee oystene
1iee the concept of probabiltty dtstrlbutlon. In quantun
pbryrslcsrthe probablllty coacept is aLready Ilnked rl.th ana-
lyele and expreeslon of the etmcture of inttivl<tuaL nlcro-
partlclea, whlch 1e rhat made for pbyslcer breakthrough to
the leye1 of the aton and elenentery pertlc1ee. Irr the pro-
ceee elgnlflcent ch?hgee ln the language took place: the
Iarce of nlcloproceaa€s arc no loager deecrlbed with the
help of probablllty dtstrlbutlon, but by neaas of reve fun-
cttoas. A fundaneEtal feature of probablllty 1a quantun
theory 1s nlnterference of probabllitlesi rhich hes reeult-
ed ln the fact that lts lers are erpreoood 1n terus of
nprobabl.llty anplltudesn. QuaEtuD theory hae vlrldtly ilenon-
strated that the etrength aad eigniflcaace of probablllty
Llee 1n its cona€ctl.on with euch geaeralLslng l(Ieae and con-
cepts of contenporary natural scleace ae ayotens antt struc-
ture, levele of lateraal etructure and organieatlon of ma-
terial eystens, lndependence (autonony) aad the bladlag of
elenents nlthtn lntegral eyetene.

fhe polnt of vlew of C.telzslcker, as neLl as the cork
of Jauch, are taterestlng ln that they d.rat atteatl.on to
the lnportance of feeilback ln the relatloae betreen proba-
blllty antl lte applLcetloae. It le frequently tacltLy ae-
euneal that the tlevelopnent of probablllty nethode of re-
eearch end. the expaaslon of the ephere of rappllcattonsn
of probabl].lty cloes aot algnlftcant1y affect the interpre-
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tatioa of probablllty. Ilow€ver, the developnent of appll-
catlons neceeaerll.y affeots the unclerstandlng of the very
nature of probabillty. Wlth regaril to the applicationa of
probabiLity to j.nforuatioa theory thlg state of affalrs i8
sufficientLy teII ree1ised.19 Prcbebillty enters most natu-
re1 aod lnnenently lnto quantun phyeice. Ilowerer, the data
of quantun phyeica and analysls of lte structure are prac-
tlcally not useal to reveal the meaniEg of probabillty. Yet

the dlaLectlcal vlew of the nature of cognltlon neens that
nore develoDoal cases of appllcetloa of probablllty corres-
pond to a deeper peaetratlon lnto and expreeaion of the
eEaence of probabillty. Iurther developneat of the interpre-
tatioa of probablllty in physics lles througb nastery of
the eltuatlon ln quaatun theory.

AEsertlons that probabilltiea ln claeslcal physice

are of a eubJective nature have already becoEs a klnd of
preJudllce, aocepteil otrly as a natter of feith. Eoneve!' aE-

sertlone that probabilitlee ln quaatun nechanlcs sre of aE

obJectlvo trature and deeply rooted 1n the very structure of
tbe naterlal worLd poao€as tremenclous heuristic force. Wo

sought ln thle peper to reveal the proseat stag,e of thl's
queetlon; in the procese re fountl that revel-etlon of the
nature of probablllty 1s connectetl wlth an analysls of the
Leatllng problens of materlallst dialectlcs.
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Ilf lrD !E! r[rrl8om!.
XEIEODOIOCICIIJ .l8ErcIB O' EEE !8OB!U

ABatoIy GOBEIJoV' Caad.Sc. (Pbll'os') r

Alerander SEIIIIOY r0aad,.So. (Pb.llos. )

llbe glorlng lntelest lu the plobLen of lature coD-

Bof,atloD has tto naLa causos: tbe iatenslfyls6 antl grortag

coatrattlctloBE betwoea 8ool0tyt6 tleoaacl for aatulal !eEou:!-

cea alal the ltnlted posslblllttea for satlsfytaS tt i! tbo

tlailltloaal raye, and tbo need to preselve bunaa babltat.

Ihta lg a ploblen that ooncelna al.l uaakLaill od as

euab it 1e oeatlal to aolcatiflc undelstaadlss and trane-
forruatloa of, the lolld. If tt ls to be solvedr tbe oltl
forrs of aocLetyta aotlvltles mrgt be irploYed end cbanged,

as rcll aa Det andt uore latloaal oaes fouJrd in order to
luprove and nultlply lesources qf natu"le and preserre lte
beauty fol tbo pleacat aad firture 6eaeratioaa.

I!o! tbe lethoiloIogica1 potnt of vler, it ls suob

geaeral guestlons aa, fol l"Batecer <leflslrg tbe vely con-

cept or Dalnrre aoDservatLou. eluoldatlug ltg pl,ao€ 8d
algaltlcaace lD bunan actlvlty to tlarsforn the rorldlr and

olasslfybg the for:ng of natrue conserr atloar that ale of
partioulal latelegt l"n solvttrg the plobleu.

ttalaue couserratXoa la a eBeclflc forn of aoolet;rta
actlvlties toraldg lXDlti-Dg or puttlat an end to aLl
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ervt,loaoatal poltutloD ald l,lelcntlag aatulal lcrouloat
froa betag extrauatcil, aB letl al tolaldE pleoluiltiog oy
pernanent dlstulbanoe to the balaaoe of aatnue dA tU
lelatLvely Eteble lelationsblp tbat bas doYolope'l Atllrg
evolutl,on betroen nattuers subaysteDs and conpoaot pa'rta'

Socletyrs ratutc coaeeratloa actlvltles alo ultl'rately
latended to nabtala tbe isooietJr--Datulor' equLllblirn'

Iheee of sool'etyta aatlvLtlea ale tlalaeil oa latrrlc at
a rbole, but pltlaltly oa tbose subaysto[s and oonponent

parts tbat ale loEt raluable fo! Plaotlod ende dd
for acreatlflo lqsealobr llrcplaoeable daclal leaoruooat
pule watel, cJ,ean aLl, alable }aad, ladluatll'a} ol eadalrS'lc'l

specles of plant aatt anLualr aail lo oa.

llbe ooaoept xBature conacliratloDn lacludes !a!t Wpca

of, aotlvltlee, dlff,erlag ia tems ol tbelr 8oals (nd'atal^D

lDt tho balaaoc of aature st aII lts dl.tc!l' Icrolst Drc-
sgf,lDg la.re alLlals alrd plaata, naLl,Ig cconodoal urc of
lueplaoeable regouloss, eto.)3 of tboll aatruc (Blmacil

or sDoataaeoua, oateful ol raatet\l)i of, efteot''vcacgl
(effectlve, littIe ef,fectlve or lneff,eottvc)l of, aooLo-

ccoaoulc cbEracterlgtloe(of, the wbole peoPle o! Pltvato
ent!oB!oreu!1al), aod ao oE. AU tble testlfXeg to tho uaay

pl,anes of tbe ooao€ptr and lnttlcates tJrc aeed tol aa

iategrated apploaoh to <lefl,niat lt.

uatulgconsewgttoasnould'notberegardedlalaolatloa'
but ln oonnectloB rlth the otolall ploblem of bambnlsLng

naarE lelatlouebips rltb th3 envho,o!6!t, rblch neane tbat
thc task sbould be Latc6latedl aa ologely ae poaelble rttb
tbe Brospeote fol sclatllLo and teobaologlcal Blogleat'
Oae Balticul.ally nadcsllabte dlLeua ls that betrecn tbc

conselvatloD of natlrre, rttb ceeeatlon of all buaal La-

fluenceoult,andprovldta6Dqtulerlthasmrcbteohalcal
equlpuent as posa!.blc. On tbe one baaa, tbc!€ alo oalla to
retrur to tbe anoleat coaoeptioa of natrue as aacroaarqtt

and conaequently of, any luf,lueace ou it as tt@ot&lt 1'e.'
ttnatruo bore bettel tbaa fas hi.ueeLf rbat llan neodaio l!L16



la1 of ooulse, aa Lncouect .approach. EistolJr hag shoua
tbat tecbhLcal plogles€ has al"weys contllbuteil coneldelab\r
!o natu!€ protectloa.

Oa the otbe:l haad, pule1y techrlcal apploaches ale
aleo evldeatly lnoapable of plovJ.dtng e conplete golutLoa
to thc ploblea, slace'teobaologloal plog!€as baa aot oaly
fa?ouleblc ooDsoqucaoca (at eaob etage el.l^lolaafrng nanf, of,
tbe urrfarourable oaes of the prevLous Betlotl) but also
ncr and, rhat ls uo!e, cTe! 1ac:leag{.g uadgslrable ouee.
trot rltbout gausg la lcllraFe oL techDol-ogtrrs gbtU,lX ta
solvc tbo DlobLaus posed by tbe 'develolnelt of teoDnology
ltsel,t calleal itecbaologloal opti.uls!,'r aD attttude that
ras oouDoD oaough ta tbe [6st ilullag the ftlst b.orf of tbo
20th oentuly, but shicb ie now Loaia6 j.t6 cuueDcy. [!bo
uer uet&oilologLcal tleDalc cbalactell.stlc of, pleseat-day
festela gcLence ale of lDterest.

xxx

|[he rolks coasidered ia tbts a.ltlcle belon6 to tbe
tbll0 rage of lastetu ll.telatule oD eaviroaeoatal plobleual
Boaste of, fanrE nrgbt aa<l hlg Lacleael,ug cLon{nattou of,
aatule tbat wele healil dlul{ng tbo solootitlc aail toabnotoglo-
aI levolutloa of, ths 1!6Os rele repJ.aced W alalDtne plo-
pbecies of a! Lupoldtag ecological catestlophe fol uar*Lud
atd for tbe Eartb as a wbo1e.

Blologlsts, Jouruallste, polLtlolaas aad publlc
fl6ules bave prod.uced e sultltude of, erarplea to shor the
iletll"ueatal offeoto of EcleatifLc aad tecbaoLogLcal p!og-
!oaa: elvl,lonDontal pollutionr the sboltage of natelial
aad enelgy !g8ou!oes, t&e dieappearanoe of amny epeotres of
plet and aatrml, unf,avoulable changes la tbe Bature of
tao b.l,uself, ond 8o oB.

In tbe earty 19?Os, howevel, wolEs beBan to appeal
tbat tlteit to oalefirlly wel6b both the favourable antl un-
favoulable ooDltequeDces of culrent hu[an activtty. t'bey
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su*rryE of uraFto!"rrng tle tlooB6cle tbat roulil eNralllc

fiutbel tecbrologloal plogreas wltbout d5-ehubt4g tlc basr.o

eoologl,oal faotola for butnsn e:lsteace aail tbs Baltb ag a
rbole (aooeptable leveIs fol vad.oue types of pollutaatt
ladllatlon, aolee, st6.).

Ia tbo oplal.oa of aary trosteru sobolars, tbo lstelao-
tloD brtlcc! Eooloff rn,l rratulo la alma(y at a olLttoal
Btagor'leguirtlg ulgent eoleat1.f,la aro0 soclal golutlons.
It [u8t be aairl la favoul of aany fe8tela saleBtlsts tbatt
ratbo! tbaa ooaf,ialug theuselves to almple deolalatloasl
tr6y Eeek netbodologtoal noans aad pllrclpleg fol ooaduottn3
rogoa.lob Lnto hrle ecologyr tbc soleace gtu(y{ng thc btstt-
lelatlon betleea nan aad tbe envbonnmt.

Ibc Eost t-rxto!6stfu8 rolks la thte fteld ale J.tol-
lestelre forld,Draanloa (canblidgEr Ua88aobu6ote, 1971) aad

tho rosealcb iloae by the Denls XoailorE grouDr rLtob ls
rlltter ia poBular language an0 btoadeil f,ol tbe layrca.
fheir book ltbo lJtdt? tu qrortb ([er lolkr 19?2) Blovoked
a palttcul,a! !6sporse.

l[o aoue erteut tbe grrcosss of thls last book {s ahra

to lts firturoLogiaal approaob, aadl to tbo faot that thll
ras tbe fLlst attenpt to oollect uatellal oa tbe lost
allveloo aspoots of hunaa aotlvXty Xato a fomal rollil aodel
fol oouputel atu(Y.

Plsvlously' forual nodcls hail b68 bullt of odry taillvif-
ual aspectar s& aa eooaodc deveJ.olnent, populatloa Stortbt
sto. It is Just as hpoltaatr borevelr to lovo&l thc tatep
cooaeotloa betrcoa tbese tlcnalg as to stu{y tben la teola-
tloa, and thia 1g rbat Follestel and lleaalols bave tll'oil to
do thlou6b tbe couputel. Ibpll lorld loilela ooatala ftvc
naJor rollct ilcvelolneart tlcnils: .aocclclatcd latsa of La-
tlustltaXlaatlo!' raptal Bopnlatloa Slortbr rlde expanrlol
of, tbe zoac of uadelnoulLshsat, erbarstlon of bleplaooabla
.lesoulcea and dtetellolation of, tbe errY1loueat. lEboao alc
stuilr.ett ltl a roall8tlo iatEuelatloa rXtb eaah otbel. lEhc
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6loqprs lllat book, lba Ltltta tq Glort!, uet rltb aa
uaotLag flrr of utrltlaa:' 11t6!6tr5.

lEbc altu[erts aga{nrt the rolld lodel itself alc b_
dcedl nr'elous. lt a disougelo' of the book sponaoleit by tht
Xhuopeaa Couaalt the vallous orLtlciets rele euuued up.1

flre naJollfir of thosc atleaacd that tbe de6lee of
ualty betreea tbe valiablcr fr too bigb lf tbe avelage
yalncs of vely dlvelae 4"gp{tudes a^re taEea, rbien dsbt
leail to o!!o!. Populatlon gtorth rates ia dlff6leat ooua_
trLss. fol laatance. tarr-Jr W FW, rLlle tbe uoilel uses
oaly tbc avelag€. Eo lake tbe nodel leallatla, lt raa Blo-
poeed tbat tt ehoulil iaolude at leaat tro categollog ot
oountllet: ileveloped aad ilevelopl.ag.

lbs lodcltg reaksat polatl th6 dlaoussl,on cupbaslecil,
te tbat ft talcr ro aooouat of thc aotual neobanlaoa b1r
rbLob raa ailapta to tho suvlloaneat, tbs nala oae being
pl!.oe folaatloa, rb.lob playa a nqlol lole, espeol.alltrr la
the cooaory. Ibe auubel of loops ta tbe aoolal feedbaok
rag aot Lalge at all la tbe rolld uodcl, tbus plcoluiliag
the poaalbillty of, tncJ.udtng tbe ayster.rr dcfcuoc neoban-
lala agalnat ecolo6loal catastlophc.2

frrlly eclloug obJeotloas rcle lalsed, to ths f,aot tbat
the uo0clrs natbeuatloaL firnctlons alc lovelalble. gtaoe
tbe Xeado*e gloup studled vtltuaLly all the featules of
huan behavloul ia oa\r oae dllectJ.on, tbey nade a seriori^a
nlstake ln aasuulng a;rmetly of hulan beh,avloul. |[he data
abov, f,or lastaace, that as aooB es tbe standasd of llvlag
rJ.see, tbe rete of, populetl.on grorth fal.lo. Even
lf tbe staadalat of, liyr-g falle, borevel, the popuratloa
glortL latc dgbt be erpeoted !q 16aq{n vely lor fol a
loag tlac aad poaal,bly olly to atalt l5.st^ag aga!.a oaoe the
ctea0uil of livlag leaohes ra extlrue lol, ol th,e tor
ataailald of rlv{n6 has od,ctcd 1on6 eaougb for the susto|lE
attaobod to a h1gb oDe to bare dLe<t out.

$ilrs th€ nodslra fuactl.oaal dcpeoileaoc bctreen tbs
rtaad,ard. of ltrlal srn tho gopulatioa grorth nusr tlot !e

to
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aoDs1dcloal !cY€!al.ble. Aurcuo Pecoell leadel of the Club
of Eole aud a paltlolpant XD tbe dlaoueclon' statcd tblt
there rould be sone EcDao lD trplovlag tbo nollel 1tr tJols

leetreot. la f,ol tbe aotual eranple of tbe popuJ.atloa glortD
as a fi&atioa of the etaadald of, llvlagr [e coasLdered tbat
thele rele aufflclent data latlicatlag that sucb factole as

custong andl upbl'taglng wele Lesa impoltaat thaa those of
peleoaal satlafaotl,oa, whlcb wele u8ually coDaeateal wlth
rthe standalit of 1ivln6. thusr.the problen ls to aleteralne
tbe faotols rhose Laf,lueaoe on soclal behavlour ie aot
lirfItslrtlt fo.r-.J

One otbel obJeotloa lef,erg to tbe uodelta extlen€
seaaltlvlty to auob cbalrS€s aB tho lnclusl.oa of a EualL

exponentl.al 8rorrtb tn tbe dlecovely of aatulal rosourco8
aail tbe dovelopnolt of tbo teabnoLogy ugeal I'a the fi.ght
agaiaat enYllonEeatal polluttotr. l[h€!6 ls a].so a:r uoevoDrreqe

ta tbe level at rh-tsb the data are i.aoluded in the vs.rloug
eubayatcls o! the uodel, whlch ere flagneataly and laaou-
plets. l[be acotor slDuJ.atlr'g eavllonnelrtal. pollutlon has

coa€ lD fo! paltlculal orLtiolgl.4.
Is sbould lLke to look la uole detall at one of the

fulleat olttloaL oalyses of @. lIhle was

callled out by a legealch Sloup J.n tbe Scienoe Policy Be-

aealob UnLt of the Unlvelslty of Sussel and publlshed ln
the Februaly to Apr1l 1971 isauea of the nagaziae F\rtulea.
llhe value of tbe Susser glouprs clltl.clen conpared rith
ploYr.ous oneg lleE ta the follortn6 polats. Phstr lt ras
a conprebeaelve gloup ri.th a valiety of apeclalleter tbougb

ao nedXoal ex;lelte rele includled, whlcb neant that tho grcup

dLd aot couslClel the &poltaat nedioal' aspocts of tho latorr
rglatlon betrreea lrtan aatt natule.

llhe Susabr gloup hadl eccess to tbe laitial verslons of
the teobnlcal caloulations uadle by l{eaclows aad hj.s coL-

Leagues, though tbege rere not lacluded 1n the book ancl hafl

aot been publJ.sbed prevlously. It wao therefore posslblo fo!
the gloup to bage thelr onitlcl-gln on a tholougb knowledl6e



of all. Etages 1B the bulldipg of, tbe ro:lld rodo}, !ath.€!
tbaa on the ftaaL assuaBtlous aail leeults aLoae. Flaa1ly,
the Susser gloup usedl the ooupute!. l[€adlowrs orn seapoD,

,i.a theb cliticLslr.
lhe uost iuportaat questlon, a subJect of, aninated

polenlcs, was the extent to wblcb tbe resulte of elutrlattod
i,n geaelal ard tb€ ldoadowg gloup,s Eodol t"u paltlculal
reflect lealLtgr. lny ruodel, horeve:l cLose to th6 olLglaal,
cauot De ldentlcal to lt. Fultb.enoole, the !o!o ooupler
the ollgll-a! tbe- gloat€r tbe dlffloul J ia bulld{p6 a
Eattsfactoly Dodol. 0he uodeL butlt by l(eailows 8nd Lte
colJ.eagues le a forrnal. rolld nodeL ln natheoatlo.al fom.
In conpaliaoa with a deecllpti.ve uodel lt bos botb celt;rn
advantates anal dLeadvantagea. the authore of 8be Lbtts to
Glowtb focusseal oa the posltXve aspects of thls type of,
uodel, noting that, 1n quantltatlve nodele, each assrreptton
LE reooriled ia exact uathernatLoal fo:'.u aad. lB aocesslble
fo:e genoral considoratlonl aad that a conBute! carlles out
all opo:.,atlons nuch faster tban the huuan braLa, aud wltb-
out error. fhey disrega:rtl, howevel, the dlLsadlvsltagoa of,
computel sinuLatiou.

The Susser 6roup, oa tbe contrany, stloaaea the latte!.
Dr.R.GoIub noted that uaquantl.flable factols, such ag so-
cial changes, ale totally lgnorecl, mak{r8 tbs uodel biased,
QuantJ.tatlve aodels ale ovelslnpllfled to nake tben sultable
fol plocesafas by cullent computer tecbaology. Certa{u
parametels that l.a fact ale qXan8l.ngr are asEuneA iavall,able
r"- tbe nodel. Conputel glmuLatLoo 6ives the lropleeeioa of,
plecioe quaatltatlve evaluatLoa of a leLationehLB betreea
varlables, whlob le, in fact, aot clear.5

llhe Suseer gloup wele not aLl a6reed la tbelr eyalua-
tioa of collpute! sitrulatlon. Sone of tben, Btlesstlrg the
negative aepecte of si.utrlatioa, see this nethod aa Do nole
than an attenpt to leplace the coDcept of coDpLex oalcula-
tLoa processes. 1[be najolity, horevel, coupale tbe posLtivc
and ue*atlve asDects of corputer slutrlatlon, coucludia8
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that thls netbod coBstitutos a useful aaidition to tbe
plocess of uental slcuLatioo.

C.Fleeaan undellLaes6 that ettenpts at siuuJ.atlog
conple: systeDs in general ale still at a pli-rltive leveLt
but the aLai shoulA be to bulld gusDtitatlve oodels that
wiU olossly reflect leallty. Be continues that lt renails'
t:rue tbat a oybeloetic roodel qaiupt be aDy botte! f,han f,lB
mental nodel on whlch lt le baseil. Sucb a nod6l- i3 not an

lopaltlal olac1er but an a!$ruent ln tbe polltical strug-
gle.7 lhuo fornal nodels, and b€re one oarurot but aglee

wlth trloeuanr BuBBlenent ueDtsl o[6s but can,totr of coulser
replace theu.

WLtl.e Btvln8 a baetoally po€l.tive a6aesanont of tbe
poselbllttles of oybometLc sitrulation, but aLso critioising
computer fetlshisnr the uernbers of the Susser gloup 60

ttlreotly to clitLclsu of the uala assumptions of tbe wolltl
uodel. l[hose laolude oxtroDe!.ttal Srorth of tho populatlont
ltdustltal ploductXon, tbe procluction of foodtstuffe,
eDviloDnental pollutloD ard consunptLoa of lrreplaceable
aatrual leBou.rce8.

llbe eecood aEsumptioD is that exl)oaentlal growtb

carnot 6o oa LndefiaiteJ.y, if only beoause the Ealtb 18

LLuLteat i.n sJ.ze, aB are the depoelte of ilreplaceable
aatrual r€aoulo€s, arablo land, abllity of the blospbere

to absorb poJ.lutanta, atil go on.

llhe Sueser group obJeots to tbese assueptions too.
Ir thell opin!,on1 trt te l:tcolleot to aasuBe coa6taBt
errpoaentl.al Browtbr aact thele ale Do flxed p[yslcal U.nits
to the Ealth, such as deposlts of ulnelals, yield of the
lahd, and 60 on. l[he concept of "deposits of resourcos'r,
Freearaa wlitesr agleelDg rltb Page, ls rathel a tecbnico-
econouLc oue that Ls a functtoa of Eocletyrs tlogree of
developuent.S

lhe assr.rmptione uaile by the authore of &9-&i4gf!.9--t9.
Glow'th lesult, la the oplnion of the Susser group, in



pessl,r!'j.6t1c, Deo-l[altbuBlan ooaolu8l,oDa . tlea rlthout a
conpute! lt ls clea!, as Col.e potate out, tbat crpoaeatLaL
grovtb of tbe coneumptlon of regourcea, f,ol lngtaace (Lt
<leposlte ale aesumeil to be suJfLoLent fol 2lO yeare, as
they ale Ia soue e:qreriuents rith the rolkl uodel) rust
stoB falrly 

"ooo.9
16s stqpllctty of r+dlvldual coaolusloDs, bor€vor,

does not aeall that a tholough aaalysl8 of the rolld uodeL
ie uselese, for in nost j.nstaaceg the lesult iB Dot Bo

ohLoug.

|Ihe conputer simrlatloa carrled out at the llaesacbuss-
ette Instl.tute of llechnology (UI[) latllcatee tbat, Lf tboio
alo no chaa8es lrt the techalcal., ecoao&lc and soalal foua-
datlonE of society, tbe lapld. erhaustlo! of legoulces wLl,l
produoe a sIowlBB dorra 1n tbe glortb of la&rstly aad agll-
oulture, as eal1Jr aa Dext century, a rapld fall tu tbs
population and flaal.Iy a catastlopbe. If the achieleoeata
of scieace aad tecbnology eDsuro al, uull.nLteil eupply of
fesouloes, th€ catastrophe *111 arise f,lou ealLloDDeDtal
pollution. If it is assuuedl tbet soqlefi rilL be able to
protect natule effoctlvely, tb.e populatl.oa ancl tndrstllal
output glorth wl,LL coatiuue untlL alI roserves of alable
Laad ale erhausteil aad thea, as i.u all tbe plevlous ve:lsl,ohat
a catastrophe wlll set l.lr.

lho l-agt chapto:! of @ coatahs tbo
autholsr reconmendatlons fol avcltlng tbe tbleat. |[hey
ploposerl halt{ng the Ealtbrs popuJ.atlon glortb evea bcfole
1)lJ, wllb blrths kept floa erceedlng the death late, aad

sluultaneously stablltslng industllal proaluotLo[ at tbe
curreat level. so tbat lovested capi.tal d1d aot erceed
lesoulces fol the itepreclatlorl of equllEeat.

Such a global equlllbllun would notr l.n the optaloa
of llearlowe and Lls col1ea6uea, ladlcate stagnatloa. lny
husan actlvity not xequLllng lalge quantltiee of XuepJ.aoe-
abLe lesources and Dot halnlng the envhonment (ln Partlcu-
}ar, art, science, ed.ucation. gport) would develop rrahtnder-
ed.
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tf,Ilfrs uodel ie crltlciseil on two plaaes: !tre structuro

of tbe oode1 antt the laput datd. l'ike most of the moclelrs

oppoaeats, the Suseer gloup aotes 1ts considerable lnport-
ance. trleeuan writeg that be oal1s tbe authors of gEg-@t!g

to GEontb neo-llaltbusLaas not oaly because of their pessl-

uletlaconclueloasrbutaleobecauserlikeMalthus'they
havef,ocusaedtbepubllcattenti.onontbecornp}exityof,
eavilonDoatal plobleas anat Etatted up an extrenoly luport-

aat dlebate.lo

tro u€Dbe! of the Sueser gloup cllsputes the results of

th6 €rpslirente wltb the uodel, experLuents wbicb oonplete*

ly i.gaole teahJrloal, eoononlc aaA soolal changes in tbe

wolldt. -Appalently the concluslon tbat a catastlopbe is

iasvltablesbouldbeseenaBoneoftheundoubtedaclvaBtasog
of, lloadorsr uoi[el.

Dlf,felencea of opl^nloa be6i'n with respect to tbe in-

flueaoe of future tecbnologloal aahleYements on the be-

bavloul of the noilel. llhe Suseex group plopose tbat tbe

modlel tloes not take sufficieot acooulot of tbe poteatial

streagtb of uoctern soLonoe and tecinology. 1ghe dlsaSreeuent

bot?€e,t the tro 8!oup8 14, ln lreenanrs oplnion, rooteil la

tbell attltudo toralit8 tecbooLoglcal progress. " [be l[IT

noilel l.ucluclcs ao valiable fol teobnologiaal ohorgeot the

algueeat beiag tbat re have ao preclae quantitatlve inforna-

tion cotcerni^og the goieace and technol-ogy of tho futnrre'

Aa rar rell aoted by Uggg3g, magazlaeds revleuert horevelt

Iro ote caa f,oleEee oxaatly shlch ecientifia and tecbnoJ'ogio-

a} discovellea vlll be uaile even tlullag the^coniag decatlert

but hlstoly trakos it abeuld to doubt then'12

It fiEbt be addetl that nanrs adaptatioa to the envllon-

neat bas aLxayE lequlred tecbaoloSloal lmproveneDt6't alt'l

wlII contLnue to do eo lu thc future''l[he very use of cou-

putels in tbe atu(y of tbe lntelactlon betweea sooiety and

natulo 18 ltself, e Eanlfestatloa of tho truly iaexlraustLble

posstbllltles ot tbe scientlfio and techYlologlcal levolutlo'

Iuueadorgtconceptlontbelelsthusashalpincoupatibilitr



betreea conputer fetisblsu entl uni[eresti.uatlon ol sc{enco
aatl tecbaologr.

ls the Sussex 6roupts expell"Dente with the compute! "

deuonstrateil, tbe lnclusloa of a aeeuuption of tecbnologto-
al dlsooveries in those eectors of Ue.adorsr Eodel tbat bail
been wl.thout it put off tb.e onset of catasttopbe. llo us
tb.ls conclusion iB olear coafilnatlon of tbe MarrLst-IJeni"r'-
lst thesLs of the lmportaaoe,of ecleaoe antl tecbaologtr ia
the dlevelopnent of society. llrue, thE Susser gloup say
nothlag of the fact tbat tecbaologLcal plogress lE luse-
palably llnked with aooial. progreae aEd is, to a slgnificailt
de6lee, ileternileat by lt.

lg lf anttcJ.pattng clltlolsu, [he ldnits to Grortb
authors adnlt that theil uodtel ls laconp1et6, but say thele
ia nothlng to prevent it be{ng l.uplovedl an<l erpandedl, aadl

ta thls the Susser Bloup ale ln.agreeuoat rltb thsu.
mre divtding line between the tro groups :ruag witb

lesBect to whether the glven Doalel caa be ueeal ta tts
plesent folu ae a baeie fol polittoal deaialons. Uea(bss
belleveil that, stace hie grouprs nodel ras essentlaLly tbe
oDly one of lts type (apart fron Lta prototype, tbe eallle1
Forrestel worLd notlel), rhlle tbe ettuatlon leguJ.led uu-
tlelayed g1obal aolutLonE befole 19?5, tbeso nust be based,
ou the gl.vea uodel (l[eailows aattrrally bas ln uJ.ad a tlaa-
EitLoa to a global egrrl.llbliuu). lUe Sugger gloup consiilel
tLLe to be a ntstakea attitufle.

As for the stxucture of the worl<l noclel-, tho Suosex
grouprs tbree nalrr arguuents should be aoted hele. llhe
bebasloul of socioty is includlefl in the prograrun aE a
oonstaat, whlLe la tbe real wo:r1tl, tlris is deteudued by
changlng circurstaaoes. the lncrease in eavl,lonmeotal
poLlutlon, fo! instarce, must cause additlonal leaouloeg
to be purperl into nature ootrservation. In the rolld uodeJ.,

thele ls ao sucb Eocia1 feedback, a fact whlch LaevltabLy
affecte the leeults.lS
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lEhe couputel experin<ints oarr5.ed out by the Aqsterdan

group of ll.Oelleuans, U.fe1l,tlge aadl E'De Vlles have ebora

tbatlfaaoclalfe,edbackfrraotloalsintrotlucediatotwo
Eeotors of the Forloeter DodteL--these of eavilouleata1

polJ.utLoa aad of Datula1 r€Bourcos--the ecoJ'oglcal cllsis
no longQ! aPPeals iaevitabLe'14

llhe secoad obieatloa coacelns the faot tbat tbe noilel

gives a siDgle foleoast in each exl'erLnellt' In tbe real

uorld, Blooesnes are subJeot to landon obatgost fllltol
cole, rb.lch caDoot be takea loto acoount. oone-e-quentl"yt sDr

predLottoa mrat ooaslst of, a lange of ftrtule states fo! tbc

wollil witb d;lffelent degreea of probabillt;r'15

8tna11y, tber€ 18 anotber ueatioa of, tbe LLgh deglee

of uilty of the vatlsbles. llbe rolLtt uodel cloes preeeat

populatloa i.u geneeal, ratbel tban that of lntlividual
countr!,ee1 aad pollutton ln general rathel tbaD th€ actua'l

pollutl.ou level iu the differeat palts of, tho rorldt aad

ao on. Eele tb€ seenlagty pulely netho'lotoSloal problen

unerp€ctedly uaaifeste ltseLf ou aootbel aoclaL plane' BotL

groups fa1I lato a oo@on e!ro!: they botL lgnole tbe fun-

dauentaldlffeleaoeebetTeentbecapttallgta]l.lt}resoolal*
ist Byeterns La tbe lnflueace oa tbe envllonuentr and take

certaln couuon features of tadustlLal developlsEt aE

absolute.lhietsaIItheDo!€loslettabl.esl.nce'aEtbe
Sueaex 8!oup gre avarer lt ts pllnallly eoclo-polXtlcal'

f,actona that offer the greatest tbreat to buomlty at tbe

plesent tLue, lathel thaD the Ealthte p\yslcal llmits'

lDhle last al6ument put forvard by the Euasex Sroup iB

undoubtedly their etrongest, and tbe u€ebers of the Club

of Rone, who hail lnitiated the buJ'lding of tbe rolld notlel'

were folcecl to recogBiBe it' Accortltng to DennlE Gabort the

Club of Roue reallses that sucb a prlrdtlve uoilel ig un-

eaiLefactoryrl6 wbicb is uh5r, anoug otber proposala' tbe

Club has supportedt tbe draft world nodel elaborated ty
Plofessole MesaroviE anit ?estel.



T?rell worlif noilel Le iLtvtdeil lnto ten reglone dlLs-
tl"agul-shrd by aoclo-poLltioal arril ecoaoui.c factola. Suob a
uodel is, of coulse, Dore realLstla aad capablc af rak{ng
uole aosuratc f,orecasts of, nenklaalts firtule. llhele La ao
doubt that oreD flore detalled rolld noilele rLlt bc lrul'lt to
laclude all l:odLvrtgal states. It sboulal be leuenbeled,
boreve!, no natto! rhat the DoAsl, lt cannot, as Eleelar
aotea, replacd theo:ry. llbe cleatlou of a tbeoly of the
XatelaatLon betreeu eoolety aadl nature J.s oal.y posatble,
1a oru opt"ulonl lf, oouprebenelve uge le Bade of, tbe mst
dlrcrgc rggoarct, ugttodr (:@, of couse, cqptrUe!
sluulattoa) baeeil on the Bliactpleg of ciiaLectLce and hie-
tollcel natellall.sn.

the nala advantage of tbe cyberaetl.c Dod6I, eB sesD
by Uea0ora and bla ooJ.Ieagues, ta tb,at tbe lesults alrayc
follor loglca1ly f.ron the ooaAitiona.l? Iliaey alrtr tDat
global sl.nulatLon oa ths baslg of syateDs dSman{cs, tbc
[otbod used by then, is lesa eu.eceptlble to the sbortaonlngd
of slnul,atioa tb.an a.re nodela econoulc and ecoaouetltc nodel,e
based on legresalon aad DatlXr analysls. [be nrthod of sys-
teus dyaanlce, ln theil optaion, srdfers less tha! a1I othe.r
aval}able nethorle flon natheuatical oveleimpllftoatlon, aadl

therefole glves a cloeel leploseDtatLoa of, leality. Ueadlors
and hle co-leaealchers adalt tbe Lnconpleteness and, gub-
jectiveaees of, tbsLl uodol, but stlll aLalu for it tbe
aletlactlon of being the beet uodel avalLatle for clLtl.cte!
aalt utlllsatLoa, aacl state tbat the guaUty of, gtobal solu-
ttoas nigbt plog!€Bs ae aubsequent nodeLs are iaproved.lS

Ub1Le defead.ag the baslo aaeunptioae of the uoilol,
howeve!, lta autbols are la aEleeDent rith the subJeotlvtfir.
Tbe Irlpits_to Gloytb. tbey wllte, iavestlgatee the firadaneDt-
aL chalacterlstLos of tbe worJ.dl syeteu. lDbeae obaraotell.e-
tl.cE nust be unilelatood aad dlsoussed ladepeadently of tbe
preclse guanti.tatLve data and firactious of, tbe uotlel. Ia
4ngwer to crltlcisus of tbeee ba€Ic asouaptlongr thp authols
of, the norlel adnit tbet hiusa Laowleclge uitbt gror €xpoaoB-
tialJ.y, al.oag ri.th Ebo populatka aid €oolol5r cf thc torle.
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It A068 lot follor fro! thisr horeYerr that tho
teobaologtcal applloatioa of thls borledge 1111 also Slor
oxponontlally. tor iastaaoe, tbe doubllng ol a hareet iloeo

not iaolease tbe pos8lbllltteg f,ol doublLn5 1t agaln' Uea-

ilose and hls oolleaguea belleve tbat to Plopo8e tbat teobnoil-

ogloaL progresa rlU also StoE oxpoaontiallg aatl to La'cluils

tbls assuuptLoa !l thc fornal nodel roulil bc to rlsuader-
Btand tb€ Datule of, erpoaentlal 6lonth.19 fUey do aot
bellese tbat teaboologl.cal p!o6!cas rl11 cone to a halt,
but affllu tbat teoDBolo5loal Protless canaot tB ltsolf
6olve tho lttal pldEl&s, slLaoe It bas botb favoulatls aDd

uafavourable colaoquenoesc

AIl the Decbantsna of tbe soclal feedbaokr the autbolg

of Elro Lt^utte to Glorltb explais, ilo aot luedlately loaot
to charges lD tbo wotld sygteu; But operate rltb laggr aa'd

tbe:ref,oro, gLvea erponeattal pogrlatlol aail eoolodc grortLt
they 1111 be uoable to gt've euffl'cLest raraia6 of tbe
oaa€t of the tmlneat ecoloSloal oatastlollbr. llbl'g algo

applles to Eucb sootal adJustileat uechasLauo aa tecbnologlc-
al plogleas, and bunaa valuea, aatl to sucb eoonodc nsobea-

isus as prioe foluatloa.2o

l&o l[eadors 6roup coultl Dotr borclelr qoae up rltb
relgbty eaougb arSrueate sgainet tbp avalanche of arltLclgu
flon Joruaallats anil roubera of lateraatloaal SovelDroatal
and unof,flclal ol6anlaatloug (tbo wollil Banlr tbe Begorrlces

fol tbe nrture olganlsatlonr thc EuloPsan Counollt end

otberg).
lf,tel erbauattnS tbslr arEIEontE' tbe autbols ot

@ lesorted to oouate:rposlng the YestorB

anal EaBtolB concepts of, llanre purpose. IIr tball oplnlonl
tbe trcstaln ooaoept of llanl aria{'8 f,lou Obllstlan traill-
ttooe ald colroborateil Dy rapto teohnologlcal aobl,ereneatat

Leads to tecbologloal oPtLulau'

Ebo ogpoalte coacspt of uan, tbey ooDtlauor ls oloeely
oolraeoted dtb tbe Eastsla !€11tloa8. laaol0lnslyr fa !s
Juet oae of tbe sgecLes rhLcb ale egu&],]J aubjoct tg tlte



Datulal lare tbat li.Dlt the bobaylou! of all life f,onos.
lecbaologlaal optlu.lsts bave alrays oalleil thls vler pes-
ainietio3 XaltbusLars Etoply aall lt aooepting fate.

Ia ooacluelon tbe authore of @
leoognlee that tbere ia ao obJeotlv€ vay of proving elthe!
of tbe tro coaoepte of l[an aail h.le lole in the wolld. lllhe

advocateg of eacb vlew can f,tad a.lgr:aente f,loe eavllonu,eat{
reallty to support tbeil case. lleobaologlcal optLuisn ple-
dlcts tbs f,ulfilnent of huaa bopesr uole aouf,ortable
LlYrng ooadLtloaa and achieveueate of, tbe bunaa i.atolleot.
$re ltalthuslans foleEee ooly populatloa Srortbr the deg-
tsuotioa of tbe eollr tbe ertlactlon.of an{-al aad plaat
speoiee, a dangelous grortb of torns aad a wldeuiag obasu
betreea tbe lLcb aad the pool. they rl}1 say that [althus
wae rl.gbt both thea aad aow, rllte the Ueadors Sloup at
th€ end of tbeir 

"our"n.Z1
|lhug lt ehoulat be noted tbat, thoutb they uEe the

noet advanced oouputels, [estera scXentLsts oa:raot fi^ud
suLtable solutiotls to the conple= ecological ploblena, aad

resolt ultlnately to Ualtbueianlg! o! tecbnologS.cal optlnt$.
xxx

lhe deflnltioa of l[anta place ln natule le a uaJor
:pblloaophlcal probJ.eur on whlcb to e 18!ge erteat Bollclee
coaaelalng tbe traasfolgatlo! of tbe eDYironment ilepeudl.

1'he baslo pleooattltJ,oa i^u eolvLag thla ploblen ie oftea to
countelpoag llan to aature.

Ebla falae poslt!,on 1s ovelcoue i.:r dLaleotloal natell.a[-
let lbllosophgr. Itatu.ue la utilelstood not only ae aa obJeot,
tnrt aleo as a huuan erotloaal actlvlff. Ia tulnl the change

mougbt ln nature tJr lle acts as,the noet fiudauental aad

closegt fouatlatLon fol tbougbt.22 rhi" apploacb nakeg Lt
poselblc to. couel-der l[aa la lusepalable untty wtth natule.
rltaa llves tblougb ratule. l[his neals tbat nature ls his
boaly, rlth whlch llRn urret remain i:o coastent contact ia
oldei not to <11e."27
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aaatd leaatlondDlp rlth aatrue l,g fbe ploaesa by
wblob aature iE tlanaforneil lato bts lXvtng oavfuoDaent.
Parallel to thts plooean, coaoepts of, tboae Balte of oaturo
rlth rblcb llns interaots are eepalatedl out frou the oouoept

of aatule itself,. llhusr tbe concepts of the envltolmentt
the bioepbere end the aoosphele ale forsneil. As a reguJ.t of
the traasfolnatloa of aatu.re, tro spbelea onelge for Xaa

to protectl tbe iatelnal (hls ora bo(y) an<l the ertelaal
(rhtcb ie oonEtalrtL, erpandla8)--that palt of, rxatule rhlob
acts dlrect\r oa l[aa.

A firnttaneatal feature ualtf.og the latelual aail ertelai].
elvlloDrsnts of lallklEd ts the faot that tleltbe! of thsu
can dleveloB thlo%b deglailation an<l ileetrsuotloa of tbe otbql.
If, [aats erternal €nviloDnoat begLns to deteelorater tbla
will sooael or late! affect tb,e Lnternal oBe. Tb,sre Xa ao

sholtago of, eranplee of thls. A oLeal ILak has been leveslgdl
botree! pollutlon of the extelnal eDvl:oDueat and tbe Slor-
iag auober of dlaease (oaldlovasculal, caaoers andl othels)r
Uoreovelr soalal svoLltloD 1e uadoubted\r a deolaLvc f,aotoi
ia ttranra d,eveLolmotr ldt it algo'lacvitablt causss tbc
envLr6nnent to evolve. Ia the long nrn the latter ettgendero

blologLcal evolutlon of lianr tbus creattng a feedbaok oirr'
cutt rhlch coordiaatee tbe €vo1utlon of the Balth ag

a rbo1e.

to deny tbe exlgteaoe of Euoh a tee(tback *ould be

to isolate tbe sptlLt frou tbe uatellal, the soolal frou
th€ blologLcal la Uan. ![be biological ard tho ecoJ.ogloal
ale includeal la the Eoolql aot lu a uecbanlcal rayr anil
not alrqya la oae adl tbo same foru. llbcll laclueioa ls
very contladlotoly and aotlve. |!he bto1o61oa1 and tbs
eoologlcal eublateal by tbe socla"l a.re aodlfiee by ltr aaC

l.a trun er€lt a certal.n lnf,luenoe on lts develolmat. Ebe

blologLoalr 11ke tbe ecologtcalr caa PloYldo el'tbel a
travorrable ol en unf,avourable f,ouodatlon f,ol tbe f,oluatlon
of llaarg soclal e8Bgaog.



Uafoltu[at€Iy, tbe oaly ray of establl"Ehrng tba
statl.etloal depeatlenae betreea chaagea La natule anil ta tho
btotogy of llaa J.a atill, ta uany lastaaces euplr!.oal, aail
thele ls as yet Do traJr of, leveallng tbe otruatu.re of tbe
cauee and ef,fect I1aks.

llhe LntelcoDDeotloa botreen tbe soslal, bioJ.ogical
aad eoologlaal faoto!8 (ollnatio, geoglaphl.oall soiJ.,
p\rs!.co-cbeuloal, and so oa) bae speolfio fes,tu.les depeud-
{rt on the age stagee tn the developnent of the lndlvldual.
Conalttelatioa of theae featuleg plays a deflalte uetlroilolo-
6tcal aad plaatlcal lolg. tnou tbe uethod.oto6loal polat ot
vl€t, lt ls lnportaat to eluoldate thc plaoe aud role of
each of tbe faotols uads! revles la Lgolatton f,ion tbe
Tslloua Btaget of oato6enesJ,a.

It bas Deen establl.ehed tbat, &rltag chlldhood aatt
olil-age, tbele ie a atea<lr ttteequlllbllun ta tbc e:chan6e
of aubeta[ces, ene!€fir aad loforilatlou betreea tbe buoa
olganlsu aad hl-B socl.al aad eoologloal oDYLlorBsat. lly
sooletlr based on buuaae pllnclples urstr thelefoler ahor
apeolal ooucern for cbll&rea aatl old peopler assudr8 roaDy

of tbe ftraatLoas conoeracd rltb onsu!{ng theil nolual vltal
aottvlty sad develolrueat. llbLa colcem takce tho f,ort of
lars ploblbltrrng chlld ard adlolesceat laboulr enaullaS
soclal plorlsLoB f,o! the agedr and eettlng up cbll.tlrdata
lDstr.tutlong qnil bouee fol tbe aged.

Eeoognl,tloa of, tbe leatllng lolc of, soclal factols i^n

a raaati blologtoal development aloeg Dot fuply any lrbalanco
betreca tbcn at all agea. Ia tbe post-nata1 pcll.od, a
cblldrs llfc ls concclacd la tbc uala rlth gatlafyiag lte
blological requiremeuts for tood, alrr rarrutb, aad so oa.
lEbE lole of soalal faotols at tbe tattlal sta6€s consieta
la olcatlag tbe no:mal ulcloEoolal coadll.tloae requ$eil
:?ol the chl.ldl to surlvo.

It 1s rl.tbLa tbe fanilg and tbe Du!8e!y that a personls
p\yslcal f,eatures folu aad AeveloD. |lbe functlon of sociedr
aad the frnrIy at thlg gtage ls to enguo Drgclesii.ou fhg
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role of eoological (nahual) factorg ls not Bleat ira onto-
geneeie, Ihe chil.tl aa8Lnl1ates eveliyth{hg g1rlen hLa by tbe
soclo-ecologica3. rorld alouact hla. travoulable factols of
thc extelaal environueat prouote ble nonoall, naturaL
developent, while uafavoulable oa€a hintler the establich-
oent antt foruatloa of aatulal featur,'es.

At Late! agee tLe sJ,griflcaolce of tbe nLclo-errtlloareqt
(the fenrly) does agt cleoreeEe, br,rt ts edded up by othet
eoclal aart acologloal factora: tbe klatleltattaDr then
school, piogeel, youag couuuDtst antl other organiaatloas.
Not dlecardlng, but clialectioally sublat'lng tbat whlch left
its lnpriat on the trrdtYlahral at an. earl;r age, ,6 aoe that
the etgnlflcance of tbp gocial and eoologlcal errlromeat
ls soaerbat dlffereat in Eetullty fron tbat ln cbl'ltlhosd.

IB early llfe, tbe chLld ig a lelatl'vely paeslvo palty
in i.ts l"DterrelatXonshl.p *Lth tbB soola]' anil ocologlcal
envlloauent, but oaca a pelsoa reaoheg Datullff he aotlvoly
Luteraots wlth tbe couilitioas sul:lorndiag hlm, tlansfono^lllg

factors bave aoqthe! Eern{n8 for tbe th:taltlng earl. |[hese -'
aot only forn petsonality ohalaotelLstl,oor but also f,ocus

theX! developuent la a paltlcular ililectloa. Sulrouodliog
aature oooupies a tlLffeleat posltloa ia a nature peraoato
sctivitle! than.Ln chlldbooil. It has a oeltain ealucati"e
ei.gnlftoance f,ol hin, helptus to deveLop hie aeethetlc
abltXtlea. At tbe aEEe tiuor Datulots irqioltaoce as a factor
ta physical <Ievelo1&ent iloea uot decloage.

Ia o1d ager rj.th tbe genelal unlflcetioa of eooial
coatactdl the lole of btoJ.oglcel anil ecologlcal factors
lqcreaseE. F-rstln8 a Loag tiue sltbla oature, iloing aocial,r
ly lqrortant rork accordLng to ble specific blological
featulee, and leco6nlgrn8 his sigpLflcaace fol societry aDA

the pe6pJ,e arouacl hlal all gtfuoulate l{an in hls actlvltiee,
lucrease hie lifespan, belp hla to lealiee hls plans aotl
ideas laole fulIy, and go oa. l[he fa].Iltog bLologioal and
pWslological poteatial of oldel peopl-e Dakes BocletJr



rospons!.ble f,ol !-uprovtag tbe eoLentlfJ.o olSaaisatlon of,

tbe labout aait evely-dqy }if,e of oliler people; aad fol
creatXag more favoulable ecological coadltioae for tbel'l
activltiee.

laa$rsls of tbe curreut atage ln tbe lateuelatloashtp
betreeo soolotJr andl aature prorapt tbe coacluslon tbat tbo
pelLoil when society erelted a raadon lofluence oa tbe
eavlronmeat and }laats orD aatule ls aos paet. BecognJ.tioa

of, tbe treed to coatrol EocletJ/rs Lnflueuce ou tbe envhon-
ueat od for trfca to lqplove bis oxD bo$r ale chalacterlstlD
featnrles of tbe ouuent stage la scl'entlfic couplebeasion.

llaare plo8less lB oanaglag hia pxteraal envl,roaoent ltt
!.a essonoe, aod tndl.reotly, coutlol of hLs own blologlcal
evolutloa.

leeu[ilrg tb€ Bosslbility of [anrs blo].oglcal evolutlotl
re uuat also aote tbe lelatl-ve natule of suob oonceBts aa
oth€ aoron, "bealtbtt, 'sLobesstt. Diecussloae oa the theol|
of patbology reveal tbs alifflotrlttee of, drarlag a llac
betreen healtb aadl sicbesg. fbo abe€ooe of leallaDlc
uetbodologLcal clitelia fol distt'ngutsblBg betroea theae

tro etatcg uekes lt ertlonolJr haril to Juatify tbe aoaoepts

of trthe aorotr and r'slcheBsn, ag well as the uldelstaadil8
of, nany aspeots aad problels.

In oul opialoa, beaLth nfgbt be ilef,Xaetl as the bueaa

boqyts ablltty to firactlon optioallyr rith eacb olgaa
helptng i:o tho fulfi'Lrnent of tbc enthe olgaalaors eou-
pleLens1ve fiuotlons. It ls f,rou tbe 6rteDt to rihioh a

partl.oula! orge e3Bi'sta ia thesc late6ral firactlons tbat
tt8 stete of bealth oan be Judged. Otherrtse aa optinally
firBctiontrS, tnrt palaaltlo systeo nlgbt be osnsldeled as

aolqal. But tbs buran to{y ag a rbolc aleo firIctloBs aE aB

eleigeat of gostehr, ao thla paltJ,oular featule of hnaa
Ucnirvfoul nrsi alao to gcttleC rbea <lef,l'atng a Isata
b.a1tb. 19re goclaltry boalt\Y lad^tvi&ral'lg tbe pereo'a rbo
plotsotss the deretolueat of, eooiett. In tultl, hrlaa aogletl
a.e .f IbO13 firaa*{nnq al a rubgrtta6t gl t!3 }rtfrtlaaro, Of
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65" 6rng1e soclet5r--aature cJrsteD. For thie :rsatoat a

nedlicaL definitioD of the coacept of bealtb auBt also

bclude an idea.of the optiaal fimotioling of tbe blospbelc

as a rvbple. Eealtb, untlel thls aBploaobt 1s not only a

blolo6i.ca1 concept, h'rt aleo a gocl-o-eooLoglcal oae '
.[t the preseat etage la tbe lateractloa beltroea

society and natrue, lt io bcconln6 esseatLaL f,ot aer

ecolo5lcal ethlas to be elaboratsd fol oontlollLn6 tho

furtelrelatlons betgeeu ilan and hLs eavilor'[ent' It g€c[a

toustbatltroul<lbebolDfultof,ocrraattoDtloooaoedlca'l
otlLics ln eluclilatiat tbe questLon of eaoloSlaatr etlr.lca'

1[he actXone of, a ilo€to! and tbe Acoaails of uedloeL

noralltt ale basedl oB tbc overall uoral pllaolplss of tho

giveo society. Intelpr€tBA tbsougb tbs aotlYl'tlee of
dootorsr boroYclr tbeae orelall uolal DllsclPleg lDpea!'XB

a speclflc say tB tbo glvoa sphcrc, tak''4 tbo fo!"8 ot
nedloaxrule8asilaorogofbebaciour.Iatbeoplllonot
6oae trestela scleatLsts, scLentXtLc soil teobsolo8loal
progrcaa eutalls a criole of oedlcal etb'l'ce ilue to tbs

orcesslve poputralisattol of, nodllcal howtedgc aodt abote

aIIr tbe lstroduotlos of usillcal tecEtology' thLa olal'n Xet

of couls6, rraforraded. oD tb6 coatlary, tbe slgalf,lcqBoo of
etiblcg glore dul{re8 tbe aoloatlfic anil teobnologloal revo-

lutlon, rltb ner etblcal aorus bc5l'arLug to ilcreloB'

It ls equalLy incouect to speak of ilan loela5 ble

r.udelsterdlag of naturerg lolues rhlle bs tB tatsDsiTcly

tlanrfondag it. Abovc all, raluea cboqliL aot be oonalilered

as a 3!rtta[ of absolute!; fol tbty ob8o6o as brm aotlvt-
ttee dcrrlop. Betore tbc appcalancc of uctltolns tbslc could

be as nrcb tblne aa lcdlcal etilloa' It tg rbXlc Ie oDolatta

on ana traarfs}:ls natule that bc rcoognlsee it ar a talut'
Eaoh ncr atagc 1a t!^lg tlanatormnllon b!tD88 a obargc la
tbs eyaten of buen YaXu.ar sdt ea tbs PoaslblXlty ot
atssla6 tDc rolJ.{ gaorrr 30 do6 laars fcrllag of rmpoa-

rlbtUW tsr t&c qvtmcat. !8hDar fragmatt of, rceLltT

thrt alc 6rrn trnto tbo r$brrc ot bum eotlrlt! b'o@
s[lDrEdt lo ED Doldl lomf of {Da Savra roclcty'



,urt-g f,he sciebfiflc snd technologioal. relolutioa,
rb,eu tbe Earth as a unlted wbole is drana Lnto tfanto sphele
of, iaflueace5 lt ls quJ.te reasoaable to speak of tbe neeil
for ecoJ.ogioal ethice. |Ihls should not, of coulso, i.npLy
aome superclass nolality. Ecological ethlcs, itetornlaiug
!6anrs relatloashJ.p slth tbe €nvlronment, as rell aB neillca.l
ethlos, a:re botb a part of the ovelaLl moraL aotns and
pliacip1e6 of aay society, ancl a sphore in whicb they ale
DEn{fegted.

3nd of coulse, ia a soalety IuJ,ed by the pulsult of
profJ.ts eco}oglcal othlcs will renaln at best no nole thsa
a declaled, tleslre. 0n1y dialeotlcaL-natellalist phll.oeop\r,
bassd. on recogni.tloa of, ldanrs rmLty wlth Dature, catx Euppolt
uew ecologlcal etblcs, aad only ln a soclaLi.st soclety are
eaological rooral pllnclpLes enbodled ln the uoral lules qf
behavlou:r of the rolkt't people. Eoological ethlcs determ-
lne the fules govelalug not oaly Manrs attitudle to natule,
tnrt also tb.at of aaa to D.aa, nediated blr thell attltudo to
netule.

Uaars tlansfoloation of the ewilonnent, aa alread.Sr
noted, often eatalLs uDfavoulable coueequences which
ulttr,ately tbreateu the survlvaL of uanklad and the Ealth
ae a $bole. llhere are both soclal and gaosiologJ.cal Eeasonrf
fol thls. [he gnosiologlcal- roots of the ecoJ.ogloal orleis
ale fouadl 1n the lift betreea the eoiences aad tbe supplea*
siou of, ^oae science by anothel, ultiaatety ia the dlvLstoa
of, laboul. llbe f,eeclback betreen social, aatulal chinges
andl cbenges to the huuaa body oollespoadlagly plesunea a
clgse li-Bk betreen the scleDces. On the one haail, aa intg!-
coanectlon ls essentlal betreetr tbe natura]. antl teobaLcal
soLsrroeg wLth tho66 of the environment (6eo1ogy, 6eograpby,
bloJ.ogy), nb11e oa the othor, the lattel aust be cloeely
liaked. wLth neiliciao ln order that the effect of changes
in the oxternel envllonnent oD llanrs lnternal euLroanent
nlght be studleal.
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In othel woldlBr scLeDce EuEt coEtai! aa outllae of, a

,feedtback si&1la! to o,e tbat elxtgts Ln aatule. Sclence uust

be integlal, Juet as Datule iB. ODly leoeatlyt hoseYelt

ha6ltbecouepoaaibletospeakofthedlelelopDeDtofsuch
boundaly sclenceg aB Eedloal geogrqp\yr and tbe aqpeatanoe

of ner oaes-geob;rglene anil Dedl'cal 8eology, tbat study tbe

lnflueace of locka on blruarr bealtb.

I srrtbesls of, eavilormental scleaoes rith Deill'oLDe

ulgbtbeleallsedonthenetbodologloa.lplaDe.lleaioiuel's
an aDclent acleDce ln rhlob uethodologioal pl-laci4rles bave

beea elaborated tbat nlgbt bc ueefully applted ia natule

ooaservatlon.

[he basLs of, tble net otto]ogXoa1 exPalslou i8 tbs
unlty of Uaars XatelBal sJltl erternal eDTuonDent, aDd tbe

taeks co@on to the protectioB of botb aatulo antl hllsn
healtb. Ia paltloulalr tbB focusa!'ng of tbe Boviet b&1tb
s€lvlac on plop\ylarla ia a baglo pllnolple tbat nigbt be

suooeBsfiflly applted la eavLroameDtal proteotlon' 1lbLs

apploaob roulal Ptevoat lature ooneerttatloB froB turEfrlg
lato a sclenc€ that only e8tabUib€E tbe detrloental effect8
of tbe saleatlf,lo sDat teohrologlcal terolutlon a[A treats
Betulsta rouads. oa tbe oolttaly, foleoaats of the dlleatlot
of, salentlflo aad tecbaologlcel plogreea f,ould nake tt poa-

glble to Aevelop ieoologlcal plop$r1o*{on.

llbe scleaces of, th€ btoalbole Euat Eot becoue aoieacea

co&celDeal otu/ uttb tbc diseaaeo of natu^le. lll. thls ploDpta

the ooDol-ugtoD tf,atr JuBt es tbe plobleu of bealtb oanaot

be confinetl &o thc aphelea of blology aad uedloiae beoauso

tt ts lnrepalab\r ltsked ritlr tbe epeoifl'o features of, tbe

Booial systen, Daturo coDgervatloD ig not oaly a aatulal
acienttfllB ploblen tnrt also a soalo-polltioal oare'

xrx
Sioce the roll<t today is represented by dlf,feteat eo-

ci.a1 systeusl tbe apploacbee to EoilTlng the uahue-cQnaef,va-

tiou problen adopted i^n eacb of thel atlffe! fundanentally'



8be gJ.obal apploach to natrue . protectLoa and the
neceselty for latenaatlonal coopolatl.o! ln this sphelc
plesl&es, latbel .thaa ercludes, a coaslcleratlon of the
epecific nature of the p:lobleu la each couatry ol grouB of
couatries plth a cou&oD typs of soclaL sJrrteu.

ThLe uust be etatecl cleal\r, fol soug phll,oeophelo
attenpt to plove that both bourgeoLs aatl soolalLst soctetl_eg
ale faoed wlth virtua[y th€ eane ploblens 1n the natu.le
conservai;loa ephele. For thl"e !ea6oa, they c1aln, tbe
trhreconcilable idleologtesrt at plesent ia erlgtenoe uuet,
glvo ray to a [slngle eooLogLcal philosop\yr lf an eaol.oglo-
aI cata8tlophe 1s to be avelted. lhie ls co attenpt to usc
the one ol two si.E,l-a! featules ttr tho natu.re consewation
epbele aa an Elguaeat for tbe theoly of a slngle Luduetrial
Bociety long-slace, dlsseninated by aatl-Conuunlsts.

l[bu8, tbo battle betEe6! the foloee of soclallsn and
capltal{sa has nor beea traagfelred to tbe aphere of, uatula
consert/atlon. |rbc Btate of tb,o envllolamt le ateterDlaeal
pltaallly by tbe rratulo of the aoqial attttniile tora.riLe l.t.

[he level of pollutloa Lrr the vafiou.s palta of the
rolld ls detelulaeil nole by tbe fiudueatal dlffelenoes
between tbe capl.tallst aad the soalallst systeus tn tbe
sphere of lnfl.ueace oa tbe ervLloDrent, thaa by tbe state
of 1ndu6t!1al ilevelopuent or tbe Ealtbra pgstoal poestbJ.lJr
ties (altbough tbese factols ale also l^uportant !0 tbsr
selves).

lbe critlcal state of tbe uatural envLloDrent 1a the
lodustrlaUy developed capitalX.et countlles te pltoadly
a coaaeguenae of, tbs randou, pllvate property e4lLoltatlon
of natulal reeourceg. l[bug, tbo [Cooperatioa la hvLlonneatr-
al Protectl.ontr Oo@lselon at tbe Iolld Contless of, peaoe

Soroes was provLdod rltb Lnfomatloa oo eoil ed wate!
pollutlon bmught about by the roaopolJ.eo t predlBtolJr
attltude to natule.
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T[6!s le parf,l,crllar coDoelo &out.oae aapec-t of tbe
natrral eavllorrnentte oonpler structure--tbe state of the
atmoepbele.

SpecifXc oliterLa uust be eatabLlehed fol evaluatln6
the soctologloaL qrploach to aolvlog the problen of envirot-
nental plotectLon.

Ehe flrst antl nala crLtellon for Judging tbo attihrde
of a society to Datrrle ls Uante state of, bealth. Ia the
fiaal aaalyalsr tbe acFantagea of any eoolal Eystee wltb
!es.!ect to eavueaDsatel pro.te.qtlo:r-auEt "ba iudtS"A f,lom
Maa bl.rselfl f,lon bl.a state of bealtb aral fitness fol wolkr

llhe soolo-c1aas approach to enlboameatal plotootlo!
i lequtros acooq[t to be taken of the fact tbat it te uataly
tbe rolkiag cla88 rbo suffel flom envlro@ental pollutlon
Ln the oaBitallgt oourrtllesr fol lt 1g tbese people wbo,

fol obrvloug rea8on8, bave le6s opPortuDLty to avall theu-
selves of, better bouelag, lest hoDea and sanatolLar and

ler toobnology for pullfyfaS tbe alr and rater. llhe soclo-
class apploaob to the ploblen of UaDtB ecology ebors that,
ta thtE sBber€ too, on Xateaee at'luggle ls being raged

betTc€D the folaas of progleac and legrecelon, between

aool.alls! antl oaPltalLen.

laothel clLtelloa fol assessia5 capitalist sooLetytB

attttuile to nature 18 tbe exploltatlon of tbe natural
lesources of othorr usuall'y loss tleYeloP€il, aountll'os. Ebuat

tb€ lrSA aloae accouata tot W of all eDvllonDontal pollu-
tlon.24 Ia eplte of thlsr the US Goceu[ent allocates oaly
a s[all part of lts aatloaal luco&e fol cleaning up and

pleservLrl8 Dature. Uaking uge of tbe fact tbat 8ol0e natural'
values (ctean ail, tbe vatero of, tbe trorld Ocesn) ale ta
unlt-nited eupply, tbe cepttallst oorrotlles satlsfy tb€i!
constently Erorlng ln&rstlXal denanils eseentLally at the

erpense of the devetopla6 couatrlea.

lEbe f,Lola of uaay La<Iustrial cogotrles DroYiales 1e86

ory6en thaa doeE tbat of tbe developtng couatrlesr rtrile
tbe for.s€l lts€ uP f,al nole of, lt. llbls ie ooasuaptlon



tbougt a spEsid'Rorts of'exllultEitoa uf, tbs twelopl4
oouatlles. nEcoJ.oglcal|r erpl.oltatioa can be seea aE a foru
of neocoloniallen.

It ehouLtl be noted tbat the Westeln pless uakes f,ro-
quedt attenpts to tnanafer the gulLt elrd blaDe tbe Less

deveJ.opetl countxies fo:r the threat of eoolo8lcaI catastropqel
llhe alguueat ruas as foJllosa. Silstr 1o ltae rith llalthuet
overpopulation Ls given ab the leason for a1l Manre dlf-
ficultles. |Ibeu tbe quaatity of natulal lcsourccs aad food:
stuf,fs, a9 sell as the extent of envlloa,uental poJ.J-utloot

is calculated, assuullg a populatlon grorth late equal'
to tbe preseut one la the ileveloprn6 couatllear tbe pleBer-
vatioa of capital.lat sociefir and the curleat teobaioal basq.
llhlE plonptg the oorleapondlag conclusloa.

At tbe 78th Nortb luelLoaa Wildllfe and Natural 8e-
Bourcea Coafereace La Ualch 1)1.), Leal:ey Glazgo aouptalnoil
that the populatioa of Indla rao lisl.ug at a late of 11

uillloa a yea:r. If the tlevelopJ.ug couatries ttltt not ft^otl
a ratioBa.l solutlon to tbe population problenr he lamentcCt
Lt rould aoDstl.tute a tbreat to all tbe Etatos of tbe sorl&.

One oo16 trlck euployed by tbo festela prese ls to DtEp
gcleace antl techaology the scaPegoat. Tbe factsr bowersrt
do aot conf,Lrm,the ttlea that they ale lespoastblo fol tbB
eoologlcal olLslg. ilo one oaa dely tbat tochaoloSloal ploS-
resa playe a uaJol role ia tbe oapital.lst aouatries too tnrt,
fhst of, all, tbe dtfflculty ls to uake eatelplleea replace
old technology vltb Dew one. thte 1g of,tea unroal, for lt
rould brtog a dlop la proflta. Ondel free coupetltloat
pllvatc coupaales caa.not take ueasutee to plotect losoulcoa
if tbls reduces tbetr proflts. In turtrr tb€ atatc ooaot
folce privats eDtcslrteneu^rs to ilo go wtthout ltgelf assuulng
tbs oo8tE entaLled. It plivate eotlepleaeuls baro to uake

too htgb outlaye oD protootLltt logouroesr thls nay bs

a6airst theLl lntereets andl lesu1t in a elorla6 do*a of bl
a ooeplete balt to ploductton.25

Evcn lt letrEc l-conaor?atlon, uoagulat alo lrrtloahrocdt
boreva!, tbey are ledluced to aotblr8 blr eoonodc c!r,ttt.
B.Parsoa preeents a EoBt glapbl,c e-auplc. [tbs volatlle
gubsta[cea that lecult ta the plooeealag of ooal tato coLc
relc plevlousllr leloascd to polluto tbo atDoal,Dslc. Ioilcn
ooko oveng oaa catab tbesc aubst*cesr rLtcb oan aor bc
uscd to Eake e vallety of uscfirl ploducta. Due to ovel-
satu.ratloa of tbe ualket, horcve!, thecc volatllc gub-

steaces alc stlll often'loat "up tbc ohlucyr. llLlr ghort
bor tbe ecologioal ollEla ts bcglulrg to acoolpany tbc
Boorortc clitl.E l! lougcott stator.

fbe fuel and eaelgy ollaes alo [or pbslolcDa la tba
oapltallat rolld..llbeae aleo gct of,f a obaln leactlon anC

alr a88layateil by cavllonnmtal pollutlol. Dull.aS tba 19?,
ftrel ollsls ln [er lolk, f,ol iuatanoc, ulben poro! rtatloul
tGlo poluLtt€d to use oll sl.tb a h{Bh aul$bu! soatcat. llltlt}

couldl only result ln a sbarXr liee tn the sulpbur dlod.dc
coateat ln the alr, wblcb Ls poll.uted. eougb alread.Sr.

llbue, tbe ecologlcal cll.ala ia ao tongc! sr.!pl5r a dLre
rslaLng by f,oleslgbtod Bclotlsta anil Boltttotanr t^n tbr
f,estl tn tbo f,ole of tbc ololgy ollslc tt bar aor beoone a
gltu leallty. In tulal tbe eaelgy orJ.sl,a aolbtacs rltb tba
polluttoa clisl.a to plo(hroe tbe eooaoulo ollltr. lc ctatc{
by eniaeat lncllcaa publlo ftgu.lca, thr sfortagc of eaclg5r
n""orrlo"" t! tbe Ualted Statca oroatr! tls ilangu of a laJol
eooroulo depleeeloa. |!lrs UBI 1r faocil rltb aelLour dogclr,
dlffd.oultles aad uoceltalatlca. I vLoloua ollcl.e ls f,orlcil.
l[be eooaonlo crlses lead.to ooologloal ollaGa, rLicb firltbcl
ettravatc tbo econonlo sLtretLon of tbe aountllot of, tba
fcot.

l[bs econouio, eBer6y €[al lar-latellal olleea aad thc
poJ.lutLon clielg club to6ether, tbua plec!.pltatrnt a
oatastlopbc la capttallat sooXety.

In sooialist soalety thc l[qrxlst-Lealnlst uadlelltse{lg
of tbe lotelrelatlonrlrtp botuc.osool'ett anrl aabua l.e thl
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@ and aooIal touad,attoa fol aetulc
oongcrvatloa aE qD latcglal Dart of ooacclu for tho peoplc'!
b,calt!. I tbe!fty ettltudc to thc aatural eDYlloDaent
orlcl8ca fron tbc vcly oreoaoc of tbc soclaltst gtatc. In tDt
gotlct llalon and otbel aool,all.gt cou[tllos, h 6p1te ol tba
pl!.raly taak of, alcteloplns proaluatlvG lolocer ooaal<lalaDlc
attcatloa ts foousacal oa tbe oonstluctlon of pullfloatlon
plante aait tbc lqmreroat of productl,oa teoboolo6y la
prOcl to lc(hrce the uaf,avoruablc oonacqucaccg of, tcohtioSonl!
ldlustoa oD leture to a ntnl"uun. Is tJle aoolallat oountllcll
ttfc,lsCr p lsttmttrr 6@ Jl Uut
hatulal cDvlloDlent.

I gtudy of l:lsnLata dccrees oa aataus conserratlonr tho
touadatloar of Sovtet land aail ratcr lc6Lalatlon, thc
[oorncate of tbe 25tb Coa6lcag of tbc CIEIU' tbe Statc Elvc'
fcar PIm of natXoaal ecoaonlc dcvelolneat f,ot 1976-19@,

bnC crDcolaLly of tbe doouncata of tbc U88B Eupuo Eovlttrl
!ou*A EsrsLoa rhtcb ln paltLoular illgougecd the queatloa
FOa tloaaules to Iuplovc [atule Congenratlon aad tratloaal Ue1

tt netlonal Resoulccon, as rcll aa of tbo US8E Coaetttuttoa
TaEcr lt poastble to foruulatc thc nal,a featuler of tbo
U88B ta aatrEc-coneeratr.ou polloy.

In tbo Sovtot Ualoor laturo conservatloa la a tart
lol all tbe Bcoplc, aaO nuuelous roacalohr gtate aad publlc
olganl.aatloaa alo en6agee ta solrtlg tt.

Ia tbe 8ovlet Unloa, aatr.uo ooneertratloa te a naJol
task lol tbe atatcl rblcb oooldlnatcg antl alileots tbo
balarsc-ooneernatton, aotLvLtLel of nan5r publlo organlaatloaa
rUbrougb tbe Sovlets of Peoplete DoputlGo. l[!he lecoueada-
bloas of ateadla6 couulssr,oDa on Baturs ooaserratlon undel
the govtets of Pooplera Dcputies ale set out DoEt fully lu
the d,oouueuta of tbo USBI Suplene Sovletrs lourth Sessloa
and the Eeeolutioa [Ou Xeaaulea to luplovo l{atule Conserva-
tLon aad Batlonal Use of, Natural Begou.roegn adopted oa
EcpteDbe! 20, 1972 by tbat Segsiou.

-?06-
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|[be roeolutlon eavlsages a 6et of, ueaeures to step

up Datule coaEorvatlon l^s tbe oouatlys a glcatc! lcBBoD-

elbtllty of ralloua o!6enlBatlo!8 and establlsbeute fol
lqrovlrg aature congervatloa and rattoaal ugc of lcroulccl3
a botter systcu fol plannLrg aatillo-oongervatl'o4 Bca'ulc'l
a wbole aorplor of tcobloal Eoetulca to plevcat Uanfrf
eubgtaaoeg bclag lelearcd lato tbs atuoaphcro o! flclb
ratel; tlnell oolstruotlou of pullfloatloa Dlaatt tba
claatlo! of acr and l,ulxovoucat of erlatlag tcobologloal
ploocrsorl ecoaodoal usc of laterS lrynovci gultatloa ot
prl)ulsttss slrf,Frt Et to o!.

Etatc aaDlt&l. t^uvcattloat Ln epcclal Dceruuls! f,or aatulc
conseFvatLon betreca 19?6 and 1980 t1II anouat to 1'lr0oo

dlllon rublce, uole than du!'l!8 tb. D!.Ylous 41s-yc8!
pel1od.26

lhc goalsllst tyl,a of rcoial relatlone oI'€NrE u,
f,avoulaDlc BrosBcota fol laplC\Y rolvla8 tbc Amblcn ot
eaviro8catal. plotcatio! otr tbc barla ol tbc latc.t aoblcttc-

ncntl of tbe soleatlrlo ud tcobolo8loa1 lcrolutloDr lBbl

f,aot tbst solcutlflo ud tcobaoloSloal ploglcsa 1et !.a

lndlvlalral iartanocr, aooorpanicil by setatlvc ooaaoquaroct

iloes aot Jugttfl lcJcotllg soicaoc alo tooboloSy altoBcthtl"
It oaly luctlttca reicotl,ag aa cpanrloa ol plo&rotlos oa

tIc old, obaolete tcoboloSloal baale. Ibo rnoHag up of,

toraa and polluttoa of ratcl by lndurtrlal rartc talc pleoc

pltnaltll rbclc laru,:f:loloBt usc tr lad,r of tbo lat'tt noEt
tol prulf?lag tD,La rertc. Iodcla teobology olcltce f,avou'r-

ablc ooadltlone fol olgatr.lr!,a5 oloac0 plo(hrotLoa cyolcl'

Ia tbc tlnel oouat, tcobaologi.cal plogtcss oruot tl
ttscll goNe tbc Xrlobleu of ploteottag the carlloaleatl
sl'aoelthagbotbposltlveanilac8attveooBaGqucloes.|[!b.
ulttnateBolutl.oBtotbcscploblcuallcslDaoonblaatloa
bf tcabDolotloal, gcicuttflc and eoalal plogrsat'

Sc taot tbat, tn tbc govlot Ualonr tbc laad' ulnelelrl
catcl elrO tolcgt are alI publtc plopelty plovt'!il thc
rooaonl.o touadatloa tol a plaaacil ol8an'lratJ"aa of aatulo



soaserryatloB. 
'Ub0ce aoclaliru, tbe Blaaalng of neaauleg

fo! tbe oolirebcaslls use ol natrual rasouloear lanovattoB
of tcobnolo6lcaX.Drocesecs tbat D!€*errt bselful rr*te, tbe
lole ridcrprcad appllcatloa of tbe Lategt rosaaa fol pulttlr
116 boillc! of rater aad llgbttas agltoultulal pcstel
aflorcstation andl laad i.aproveroat rolkr plul nroh rcle,
cal ancl [uat casula PlesoliratLo! of, tbo aatnrral oDYiloDnmt.
rlbc proglams tol the firrthel dovclolEent of tbs U88B

cooaory as a rbolc and lts sspalatc blaaobeen, nrns tbc
abovc-rcatLoaed lcaol'utlonn nrutrst be l4rlcucateil orr ths
bastc of, thorou6$ ad oolpcfcarfic lrraalobr aoooupautci
by rolmtlJlc folecartr of tbe poaalblc consequcaocs and

itcfJ-altcty by a eyateu of neagulea plevestlag a balufirl'
influcacs on tbe enrLloDreattr.

ttbc aygtsn of astrue conselYatloa lu tb.e IIS8B as a

rbolc la focugscd oa aleatLag opt&al coadttlons fol
psoplort boaltbr a 5oa1 rhlcb Le selved ln palttoular by

Elrstaratla.etu(y of, the neoesaaly sanltaly aad \r61eae
oonititlona aad by obllEatoly eaa!'tary ooatlol oven bdue-
tltal aad houslng ooastnrotlon.

Oac dlstlugulablag featrue of tbe USSETB actlvLtlea
'ln aature conservatlon tg tbo oonoelr ebon b;/ tbe SoYlot
gtate fol 1lplovLl6 tbe gerelal cducatloa la eeooadaryt

tccbical and blgber Eobools oa aatute studJrr as teII aB

tlalalaSr on a rlder eoa1e, blgLly quallfied sPecLaX[Etg

ln thle flcLil, rho rtll be oaBablc qf, ftirr{ng a solutloa
to tbe natule-oorsorratlou plobleu. llbe staters actlvltl.os
ltr thle apbele tre iasepalaDly ltuked r.J'tb bculaattag tnto
Eovlet pcople a fecllrg o! pelaoaat lespoaal.bilify fol tbo

lstcgltty of natule aail a tbrlftlr attltutle torardo it'
!6AOI1!CO!o

It is lrpoltrBt to dbar attcntloa oaoe Dolo to tlre aee[

fol a coupleboasLte apploaoh to desoriblag tbe speoiflo
tcatulee of aatus coasorvatloa i.a the UBS!. [h-ig rlll
pmviOc a ftrllu Lnplearlon ol tbc cbanaoterr tasks aDd

Llncs of alcvsloploDt of tbe USBBTa nattre-coaEervat''oa
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policy, and lts uetbodolo6taal and sociul. al'6nl3toucc ton

a globat solutloa to tle ploblen. Coaccla for natulc oon-

eellvattoatgtbeUrlsB18colbl.aedrltJrcoaoerafoll.qlrovl.*
tllc peoplets bealtb aait tlYtlg ooadltloul.

the US$ts Datulo-conae:retlou polloy la foougeed ol
aative cooperatloa rltb othel oouatlles aad btcraatlolal
olganisatlols.AttbeUSSBEuprereSovxet|r'oultbsc..t.ol
(1g?2>, lt rag gtlergc0 that tbs 8ovlct atatc' boroto!
effectlvc tbc ncagulco i.t takegr oauot cagure a solutloB
to tbc sutlle ooqrler of probJ.enr tDvoltc0 ia protcct!'r6

tbe atloephelo, opoD s€aa aDd tbc lolltl ooesa fiol polluttrol.

Ihcslobalooa8cqrrGrrooaofgavlroarratalpollutioaaaoal,
be clluX,nated by a oouo! effolt on tho palt of all oou-
tller and pcoplee. I chaa6c ta tbc roalo-polltloel cl:llatc
lI tbo rorld 1111 bsLp to ovcloonc tba thlcat of an cooXo8tc-

aI o!i!xr. mre actual balaaoc of loroce tcrtlllcr tbat pol-

LutloE of tbc aatulal olvlroancat ls not l"adltablc' ltut
alt nanktait Brst flgbt to kcep Lt cleo'
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