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B3aumHoe BausaHue (aencreme) u ten,
U ABNEHUU APYr Ha ApYra,
. T.€. X B3aUMOAEUCTBUE,
BblpaXKaeT CYyLHOCTb CAMOro
ecTBOBaHUS vasBﬁfnanceneHHoﬁ

// n Reciprocal inilll;nce EECELD

erial bodles, and phenomena to
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- each other,

\ i.e., their interaction,
éxﬁ?és’ses the essence of the
existence and development
of the Universe
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MNoaTomMy gaBHO
(no kpanHen mepe ¢ XVIII-XIX B.B.)
MHOMMMM UccnenoBaTenaMmm
N MbICAINTENAMM
AKTUBHOCTDb xak nemcreue

(B TOM A nHOU dopme U B pasHOU

TepMUHONOrUn)

NPU3HaHa

Ba)XHEULUMM CBOUCTBOM MaTEPUN




Therefore long ago
(at least from the XVIII-XIX centuries)
many researchers
and thinkers recognized
ACTIVITY
(in one form or another and in different
terminology)
the as most important property
of matter



bonee Toro, npeacraBaaeTca NOCTY/IATOM,
YTO dKTUBHOCTb MaTeEpUU

€CTb NpnuinHa ee cyuiecrsoeaHnia 1 pa3suTuA

(FTpnHuyeHKo, 2004; YanKoBckuui, 2008;
CasuHoOB, 2013).

OpHako npobnema B TOM, 4TO KpauHe
NPOTUBOPEYMBbI MHEHUA B OTHOLLEHUM:

°* TPAKTOBKU ABJIEHMIA aKTUBHOCTU MaTepua/ibHbIX
cUCTEM,

* 3HAaUYMMOCTU aKTUBHOCTH,

* onpeaeneHUA CaMoro NOHATUA KaKTUBHOCTbY,

HEeCMOTpPA Ha LUMpoYaiLLee UCNO0/Ib30BaHUE 3TOro NOHATUA B
COBpeMeHHOM ecTecTBeHHO-Hay4YHOM auTepartype.



MOHATUE
«AKTUBHOCTb»

NMPUPOOA U NMPOABJIEHUE
AKTUBHOCTU

HA PA3HbIX YPOBHAX
OPTAHU3AUUU MATEPUU



Cnosa
«actio»

(aBUXKeHMne, pencreme, AeATEIbHOCTD,
aKTUBHOCTb — N1aT.)

7
«activity»

(neaTenbHoOCTD,
aKTUBHOCTb, SHEPrmusa — aHrn.)

OPAKTUHECKMU PABHbDbI NO CMbICIY



B oTHOWEeHUn
NOHATUA KAKTUBHOCTb»
eCTb HEeCKOJ/1IbKO duna0coPpcKo-meToa0/10ru4yecKux
TOUYEK 3peHuUn:

1) aKTUBHOCTb MaTepPUabHbIX CUCTEM —
UX peanbHoe, pyHAaMeHTaIbHOE CBOUCTBO,
ABUXKyLaa cuaa asoaoumm (lpuHueHko, 2004;
Yaukosckuu, 2008);

2) aKTUBHOCTb MPUCYLLA TO/IbKO aAanTUPYIOLLMMCA
(knbepHeTnyeckum) cuctemam (YkpauHues, 1967);

3) NOHATME «aKTUBHOCTb» AKOObI BblipaXKaeT

npeAacTaB/eHUA O TPAHCLUEHAEHTHbIX ABUMKYLLUX
cunax sasonouumn (Mapkos, 2011)



In relation to the concept of "activity”
there are several philosophical
and methodological points of view:

1) activity of material systems —
their real, fundamental property,
IS driving force of evolution (Grinchenko, 2004;
Tchaikovsky, 2008);

2) activity is characteristic only for cybernetic
(adaptable) systems (Ukraintzev, 1967);

3) the concept of "activity" allegedly expresses
transcendental ideas about driving forces of evolution
(Markov, 2011)



Ho nmerowmeca aaHHbIe
U AOMUHUpPYIOLLUE NpeacTaBieHUusn

O NPUpPoOAE U POSN aKTUBHOCTH

(LUmanbray3eH, 1946; bepHwTenH, 1966;
[puH4YeHKo, 2004; Yankosckmnun, 2008;
MopocaHoBa, 2010; ly6os, 2011; CasuHos, 2013)

NMOKa3biBaAlOT, UTO

 BTOpPAA TOUYKA 3peHUA HeornpaBaaHHO
orpaHunuymsaert chepy
NOHATUA KAaKTUBHOCTbY,

* aTpeTbA NO3MLUA — OLLMOOUHA



But the second position unnecessarily
limits the scope
the concept of "activity",

and the third position is a mistake



NMonararo, uUToO

AKTMBHOCTb MaTepuaribHON CUCTEeMbI
(B TOM 4YMCrie XKUBOMWN) ecTb XapaKTep W
MHTEHCUBHOCTb €€ B3anmoaemncrems
C OKpYXawLen cpeaou, T.e. C Apyrmmm

cMcTemamm B eAMHULYY BpeMeHU
(CaBnHos 2015)

N yuem cunbHee n cnoxXHee B3auMoaenUCTBYeT
CUCTEMaA C OKPYKaloLen cpeaon B eAMHULY
BpeMeHU, TemMm OHa aKTUBHee.



The activity of material system
there is the nature and intensity of
its interaction
with the environment,

i.e. with other systems per unit time
(Savinov 2015)
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rMOBAJIbHAA TEXHONEHHAA AKTUBHOCTb U TPAHC®OPMALIUA
FEOXMMUYECKMUX LIMKIIOB
GLOBAL INDUSTRIAL ACTIVITY AND TRANSFORMATION
OF GEOCHEMICAL CYCLES
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OpHaKo cnepyet OTMETUTD,
4YTO NpU peanusauum
AaKTUBHOCTV afanTUpPYIOLLEeUCs
CUCTEeMbl
OHa
 nubo byaer ctpeMmuUTbCA NPOU3BOAUTD
KONnyecTBeHHble N KayecTBEeHHble U3SMEHEeHUA
B OKpY»Kawoweun cpepge, Pwuc >

ACTIVE ADAPTABLE SYSTEM MODIFIES
THE ENVIRONMENT
OR AVOIDS INTERACTION, T,E, AUTONOMIZED






* nubo cucrema byaer yKNOHATLCA OT
B3aMMOAeUncTBuA
CO cpeaon, aBTOHOMU3UPOBATbLCA OT Hee.

U 1O, U Apyroe byaert xapakrepmsoBaTb
AKTMBHOCTbDb cucrtembl
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3apoabIliiie-
Cxopayia BBIN JUCK

KamaTugx HearTok

Bosagymaiaas
KamMmepa

IloncxkopaymooBasi
obosmoukKa

HancxkopayooBasi
oboJIoOU KA



Monarato (CaBuHos, 2010), uto

AKTUBHOCTD
aAfanTMpymouimxcsa CMCTéMm
3ajaertca

* MX YNpaBnAOLMMM NOACUCTEMAMM,

° 3AaBMCMT OT CTPYKTYPHO-
byHKUMOHANBbHLIX 0OCOOeHHOoCcTeMn
MCHNOJNIHUTENbHbIX NOACUCTEM,

° a TaKXe OT BO3AEeMCTBUM
OKpYyXXalolwen cpenbl

o Puc -



W y o x

a

Cxema agantupytouwenca (KnbepHetnyeckom) cuctemol
(no rénbgHepy, 1983):
1 — peryaupytowmnii (ynpaBaaioLwmii) snemeHr,
2 — NCNONHUTENbHbIN 3nemeHT (06beKT peryninposaHus),
W — 3ajalouiee Bo3aencTeme, y — peryampylouiee Bo3aeincrsme,
a — obpatHasa cBaA3b (MHPOpMaLUA O BbIXOAHOM CUTHANE «X»),
Z1, 72... Zn — Bo3myLiaowme sosgemncrsmsa («wym»)



B *XuBbix opraHusmax
ynpasaswowme noacMcrembl — reHOTUN, HepBHaA
U T'YMoOpasibHaA cuctembl (MoacucTemMbl) —
onpeaensaoT Xapakrep akTUBHOCTHU
OCTa/IbHbIX NOACUCTEM
(CaBuHoB, 2006)

Ho 1 peatenbHOCTb NocneaHnX AnaneKTu4ecKu
KOPPEKTUPYET aKTUBHOCTb YNPaBAAIOLLLUX
noacucrtem nNo KaHanam obpatHou cBA3u



W—.. GENOTYPE L,. PHENOTYPE >

[~

CYBERNETIC SCHEME
OF A LIVING ORGANISM AS ADAPTABLE SYSTEM

SAVINOV 2006



Monaraio, uto o6Wan (MHTEerpanbHas)
AKTUMBHOCTHD CUMCTEMbI
(*knBOM AN HEXNBOM)

YC/IOBHO BKJ/IlOYaeT

1) eé 3K30reHHYI aKTUBHOCTb (PEaKTUBHOCTD),
KOTOpasa CTUMYANPYETCA BO3AENCTBUEM
Ha CUCTEMY BHELLUHEU cpeapbl,

2) N 3HAOrEeHHYIO aKTUBHOCTD,
obycnosneHHy0 CBOUCTBAMM CaMON CUCTEMDI
puc =2




ABIOTIC

- SYSTEMS
DECOMPOSITION
(or SYNTHESIS)
ACTIVITY r’ J_loF Eﬂgggglﬂus
‘DF EXOGENES Al ACTIVITY -

(= REACTIVITY)

LIVING SYSTEMS

ADAPTACION (or DEATH)

SCHEME THE ACTIVITY OF LIVING SYSTEMS
(ADAPTIVE SYSTEMS) AND ABIOTIC SYSTEMS
Savinov 2015



ALEKBATHOCTb OKPY}AIOLLEWN CPEAE
WHTErPAIbHON AKTUBHOCTU CUCTEMbI
(HeXXnBou U ocobeHHO — }KMBOM)
«MPOBEPAETCA» ECTECTBEHHbBIM OTBOPOM
(Beab aKTUBHOCTb A1 OPraHU3MoB — 04Ha U3
deHOTUNUYECKMNX XapaKTEPUCTUK).

MNO3TOMY OLUMUBOYHDI
MU  UFHOPUPOBAHME  IBONIOLUOHHOU  ponau
aKTUBHOCTU OpraHn3mos CTOPOHHUKaAMMU

«CUMHTETUYECKON» Teopum 3soatouum (CTI),

M otpuuaHume (MaAM  ymaneHue  poawn)
ecTectBeHHOro ortbopa onnoHeHtamu CT2.



NATURAL SELECTION «CHECKS»
THE ACTIVITY OF SYSTEM.

ACTIVITY OF SYSTEM HAS TO BE
TO ADEQUATE ENVIRONMENT.



[1on 3TOM NOrMYHO NoNaraTb, YTO
XXU3HECNnocobHOCTb

aZaNTUPYIOLLLENCA CUCTEMbI 3aBUCUT
OT YPOBHA €€ aKTUBHOCTU

Logical to believe that
the viability of the adaptable system
depends on the its activity level



SAVINOV 2015

VIABILITY OF THE SYSTEM

min optimum max
ACTIVITY OF SYSTEM

DEPENDENCE OF THE VIABILITY OF ADAPTABLE
SYSTEM FROM ITS ACTIVITY



—— IDIOADAPTATION
(evolution)

AROMORPHOSIS
(revolution)

Y

AROMORPHOSIS /v
(revolution)

—~__ IDIOADAPTATION
(evolution)

DEGENERATION

ﬁ \H/ (regression)

~~_ IDIOADAPTATION
(evolution)

DIRECTIONS MACROEVOLUTION OF ADAPTABLE SYSTEMS
Author's interpretation of schema A. N. Severtsov, 1939



ALLOGENESIS

-

AROGENESIS

e / SPECIALIZATION
(oallelas

ALLOGENESIS

DIRECTIONS MACROEVOLUTION
OF ADAPTABLE SYSTEMS

Another author's interpretation of schema A. N. Severtsov, 1939



VIABILITY OF THE SYSTEM

SAVINOV 2015

4
maxp——=——-—
min :
I
I
I
I
|
0— ® & ®
min, min1 opt max,l max
ACTIVITY OF SYSTEM

-

— AREA of ALLOGENESIS
(relative optimum)

__ AREA of SPECIALIZATION
(relative pessimum)

— AREA of AROGENESIS
(relative pessimum)

MACROEVOLUTIONARY INTERPRETATION
DEPENDENCE OF VIABILITY
ADAPTABLE SYSTEM FROM ITS ACTIVITY



PROGRESS
OF ADAPTABLE

SYSTEM
CRITERIA




Initially, aromorphosis was understood as
such a direction of evolution, within which the
biological success of a group is achieved through
morphophysiological progress (Severtsov A. N.
1939, 1967), whereas the ‘biological success’ of a
group can be estimated using such measures as
levels of achieved diversity, biomass, and
abundance.



Biological and Social
Aromorphoses

The social aromorphosis can be defined as a
universal / widely diffused social innovation that
increases social systems' complexity,
adaptability, integrity, and interconnectedness
(see Grinin and Korotayev 2007a, 2008a, 20093;
Grinin, Markov, and Korotayev 2008, 20093,
2009b).



Social aromorphoses lead to the following resuits
(Grinin et al 2011):

significant increases in social complexity and societies'
abilities to change their natural and social environments;

more rapid developmentary changes (including borrowings)
that do not destroy social system;

increase in the degree of intersocietal integration,
formation of special stable super-systems (civilizations,
various alliances, etc.) and suprasocietal zones, special
suprasocietal spheres;

more rapid evolution toward the formation of super-
complex maximum super-systems (world-systems, the
World System and, finally, humankind as a single system).



N.E.TPHHUH, A.B.KOPOTAEB Grinin L. E., Korotayev A. V.

raispgivr i SOCIAL
BRI MACROEVOLUTION:
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J¥e Tl (Y and transformations

of the World-System

Moscow:
LIBROKOM, 2009




Grinin, Leonid;
Markov, Alexander V.;
Korotayev, Andrey

Evoution [N
Biological and Social

=————\ COSMIC Aromorphoses:

=7\ T A Comparison between
' k. Two Forms
of Macroevolution

In:

EVOLUTION:
Cosmic, Biological, and Social

Volgograd:
‘Uchitel’ Publishing House,
2011




Grinin, Leonid;
Korotayev, Andrey;
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EvoLuTion

BIOLOGICAL AND SOCIAL
PHASES

A BIG HISTORY OF BIG HISTORY:
... PERSPECTIVE

SIMILARITIES AND DIVERSITIES
OF EVOLUTION PRINCIPLES
AND MECHANISMS

EVOLUTION:
A Big History
Perspective
Volgograd:
‘Uchitel’ Publishing House,
2011




EvoLuTion

%DEVELOPMENT WITHIN
BIG HIST

RY/EVOLUTIONARY AND

LD SYSTEM PARADIGMS

A
'Edited by

Leonid E. Grinin
Andrey V. Korotayev

Grinin, Leonid;
Grinin, Anton L.

Macroevolution
of Technology

In:

Evolution: Development
within Big History,

| Evolutionary and World-
vl System Paradigms.

Volgograd:
‘Uchitel’ Publishing House,
2013



Transition to the
mature stages of
production principles

O

Final
(innovative)
phase

e

Middle
(modernization)

phase
Z\
Initial
(innovative)
phase

Structure of Production Revolutions (phases and its types)
Grinin L., Grinin A. 2013



B3AUMOCBA3b

JAKTUBHOCTM

O UHOOPMALIMM
0 3HEPIrUM
OOPrAHU3ALIMM
0 3BONMIOLIMM )

MATEPUAITbHbBIX
CUCTEM




CyuwecTtBOBaHue U pa3BuUTUe
nodon NnpupoaHOnN cUCTeMbl

npeanonaraet UHOPOPMaALMOHHBLIU aCMNekKT
B3aMMOA4EUCTBUSA CUCTEMbI C OKpY KaloLlew

cpepowun, T.e. C APYyrmmMmn cnctemamm
(KonuH, 2011)

The existence and development
any natural system involves
the information aspect of the interaction
of system with environment, i.e. with other
systems (Colin, 2011)



Monarato, uto UHCOOpMaLLMA
— 3TO CBOUCTBO (CNOCOGHOCTL)
B3aMMHOro, HepaBHOL€HHOro
BO3aeucTBua 06 bEeKTOB Apyr Ha gpyra
C B3aMMHbIM, Heo6paTuMbIMm
M HepaBHOLUEHHbLIM USMEHEeHUueM
MX NPU3HAaKOB.

I believe that information is ability
of mutual influence of objects at each other.

It is unequally and irreversibly changes the
characteristics of the systems.



MHe npencraBnseTcH,

TaKoe onpeperieHMe nNo3BonseT cBA3aTb
BOeOAUHO MH(pOopMaLUnIOo, aKTUBHOCTD,
9Hepruo, opraHusaluuio n 3BOJIOLUIO

MaTepuarnibHbIX CUCTEM.

It seems to me, this allows you to link
together information, activity, energy,
organization and evolution
of material systems.



NMPOBJIEMA

KOJIMMECTBEHHOM
n

KAYECTBEHHOM

OLIEHKU AKTUBHOCTM

MATEPUAINbHbIX CACTEM
PROBLEM

OF ESTIMATING

ACTIVITY

OF THE SYSTEMS



NMonaraio, UTO aKTUBHOCTDb (A)
MOXHO Bbipa3uTtb popmynoun (CasmHos, 2015):

A=HI/t (1),

roe H - konnyecTBO MHOpmaLum (OUT, 6aNUT),

IK30reHHoO noJsiy4yeHHoe
Urin 3HOOreHHO co3gaHHoe CUcTeMoun

3a eANHMLY BPpeMEeHM t (Hanpumep, B CeKyHAY)



I believe that the activity (A)
can be expressed by the formula

(Savinov, 2015):

A=HI/t (1),

where H is the number of information
(bits, byte)
exogenous obtained
or endogenous generated by the system
per unit timet (for example, per second)



BennuuHa H B hopmyne (1)
onpepenseTcs N3BeCTHOWU
dopmynoun LLleHHOHa:

H = —ZRlogz P s
i=1

B dopmyne (2) Pi ectb yactora kakoro-nm6o cobbiTus.
Hanpumep, 4acToTa KOHTAaKTOB CUCTEMBI.



The value of H in the formula (1)

IS determined by the known
the Shannon formula:

Hz—ZR.long (2)
i=1

In the formula (2) Pi is the frequency of some event.
For example, the frequency contacts of system.



Smooth snake
Coronella austriaca

Grass snake
Natrix natrix

Adder
Vipera berus

ACTIVITY
100 bit/sec

0,59

0,75

1.20



ACTIVITY, AREAS AND BRANCHES OF SNAKES ACTIVITY

102 bit/sec
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Motok uHdopmauumu (I), npoxopgawmi yepes
cuctemy, cBAsaH ¢ notokom sHeprum (Q) uepes
Hee (AaumosB u ap., 2013) :

1=Q/K (3),

rae K (KenbBMUH) — eAuHULA
TepMOAUHAMUUYECKOM  TemnepaTypbl, paBHaA
1/273,16 yactu TepMoaANHAMMNYECKOM

TemnepaTtypbl TPOUHOU TOUYKK BOAbI



Torpa 3 hopmyn (1) n (3) cnepnyeT, 4YTO

aKTUBHOCTbL cucTembl (A)

cBsA3aHa ¢ notokom aHeprum (Q) yepes Heé
B eanHuuly BpemeHu (CaBuHoB, 2015):

A=Q/Kt (4)

The activity (A) of system connected
with the energy flux (Q) through it

per unit time
(Savinov, 2015)



AKTUBHOCTb afAanTUpyloLWenca Ccuctembl
byaer ueHHOU (NONOXUTENbHOMU), €Cn OHa
Nno3BO/M/1a CUCTEME AOCTUYb Heobxoanmou
uenu (obecneunna ee }KM3HeCNOCoObHOCTL) U
HaobopoTt (YepHaBckuu, 2009).

Valuable activity contributes
to the system to achieve the goal
and supports the viability
(Chernavsky 2009)



LleHHaa aKkTuBHocTb (ALL) aganTupyloLieica
cUucTemMbl MOXeT ObITb onpeaeneHa TaK
(CaBuHoOB, 2015):

Au=Hu/t =(H-Hu)/t (6),

rae HLL - ueHHaa uHopmauua, BoCNPUHATaA

cuctemon B eguHuuy spemenu §,
H - o6bwaa wHdopmauua, socnpuHATaA
CUCTEMOM,
HH - HeXXenatenbHaa uHpopmauusa
(B TOM Uncne, n3bbiTouHan
n pesnHdpopmaumsn)



AKTUBHOCTD
9KOCMUCTEM

ACTIVITY ECOSYSTEMS



OCHOBHaFI, UIn nepeuydHad nNpoAYKTUBHOCTD

3KocucTeMbl, OuoLeHO3a — 3TO CKOPOCTb, C
KOTOPOW _ NyyucTasi __ 3Heprusi __ycBauBaeTcs
opraHMsMamMmu-npogyLeHTamum B npouecce

doTOCHMHTE3a UNU XeMOCUHTe3a U nNpeodbpa3syeTcH
B opraHmn4yeckoe BewiecTtBo (Oaym, 1975).

Unctaa npoaykTMBHOCTbL cooOuwecTtBa — 3TO
CKOPOCTb HaKOMJIeHNA OopraHN4yecKoro BeLlecTBa,
He noTpebrieHHoro reteporpodamMu 3a yYeTHbIU
nepuoA (3a BereTauMoOHHbIN Nepuoa WUnu 3a ropa).

BTopuyHas npoayKTUBHOCTb - 3TO CKOPOCTb
HaKonreHnsa 3Heprun (BewecTtBa) Ha YPOBHSAX
KOHCYMEHTOB.



[lonararo, YTO NEepBUUYHYIO U
BTOPUUYHYIO NPOAYKTUBHOCTMU
MOXXHO paccMaTpMBaTh
KaK 2HeprermueckKkue BesimuMHbI
aKTMBHOCTM OMOLLEHO30B M
3KOCMUMCTEeM.

| believe that primary and secondary
productivity can be viewed
as activity of biocenosis
and ecosystems
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Oaym 1975

Ouenxy 8010806 nepsuysod npodykyuu (3a 20d) eced Guocgepw u pacnpedecrue 3700
npodyKkyuu Meady OCHOBHBIMI IKOCUCTEMAMIL

O,
SHOTHCTCMN I'{J!"mi!.u%h. EWTE:FH:E:::?H n[n:ﬂmntmn.“
KKaa/ (M2 -ron) 1018 kKaa/Tof
Mopcrne!
OTEpEITHIT OREAH 326,0 m 32,6
[Tpn6pexnue BOIK 34,0 2000 6,8
___ Pajionn noaneMa XoJ10aHLIX BOJ 0,4 GO 0,2
ScTyapiui 8 pudst 2.0 20 000 4,0
[MposMemyTOURLIH HTOT 4 —_ 43,6
Hazemnwe?
TIyeThHN H TYHApL 40,0 m 0,8
JIvra i nacTOHIa 42,0 500 10,5
Cyxue deca 9.4 H1L 2,4
Bopeanbhbié XBOUHBE Jeca 10,0 3,0
BosneanBaeMple 3eMIH (0€3 SHEPIETHYE:

CKHX 3aTpar Han ¢ HeboablIHMH saTpa-

TAMM) 10,0 3000 3,0
Baamuwe aeca yMepeHHON 30HB 4,9 3,9
“Mexann3poBantioe CeabCRoe XOIANCTBO 4,0 12 000 4,8
Baasnwe Ttponuscckue H cyOTponuueckie

(IUHpOKOAHCTBEHHLIE BEYHOIEACHBIE) Jeca 14,7 20 000 29,0

[MposexyTouEBR HTOT 135,0 - 57,4
Bea 6uocdepa  (okpyraennsle undgpwl, Ges
VYETa MONAPHBIX JIEJHHKOBEIX WANoK) 500,0 2000 100,0



AKTUBHOCTDb
COLIMAJNIbHO-9KOHOMMYECKMUX
CUCTEM

ACTIVITY SOCIO-ECONOMIC
SYSTEMS



UCCNEQOBATEJIbCKAA AKTUBHOCTDb CTPAH (1993-1997)
RESEARCH ACTIVITY OF COUNTRIES (1993-1997)

Yncao nydaHKAIHE % oT obero YHcaa
|.CLHA 1 2449 520 37.41
2. Benukobputanus 309 725 0.27
3. Anonua 290 582 5.70
4, [epmanus 269 588 8.07
5. Ppanumn 2005 826 6,16
6. Kanana |68 069 5.03
7. POCCHA 123 281 3.69
8. Mranua 123 062 3.68
9. ABCTpAINH 59 (22 2.68
10. HunepnaHabl 83514 2.50)
1. Hcnmanus 79 047 2.37
12. Muaun 73 267 2.19
13. llerewns 63 904 1.91
14. [Ipeitiapus 57 822 1.73
15. KuTai 57 135 1.71

Mapuwakosa-LLUankesuu 2008



RESEARCH ACTIVITY OF COUNTRIES (1993-1997)

NUMBER OF PUBLICATIONS

1. USA | 249 520
2. UK 309 725
3. JAPAN 290 582
4. GERMANY 269 588
5. FRANCE 205 826
6. CANADA |68 069
7. RUSSIA 123 281
8. ITALY 123062
9. AUSTRALIA 89 622

10. NETHERLANDS 83514

*
RESEARCH ACTIVITY, TB / YEAR

0.23
0.06
0.06
0.05
0.04
0.03
0.02
0.02
0.02
0.02

% —terabyte



THE NUMBER OF VALID PATENTS IN COUNTRIES (2008)

Mecto ¢ Crpana ¢ | Kon-Bo OeRCTEYHIWMX NATEHTOE #

1 = 1,872,872

2 o 1,270,367

3 = 828,054

4 ‘! 624,419

5 i 599,062

6 - 509,879

7 11 438,926

8 0| 268,384 (EMB)
9 (| 227 918

10 = 166,079

11 - 147,067

12 11 121,889

13 = 107,708

14 m - 105,571

15 11 87.189 (2003)

https://ru.wikipedia.org/wiki/
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DYNAMICS OF PRODUCTION

OF HIGH TECHNOLOGY PRODUCTS IN COUNTRIES
http://nsl.electronicspublishing.ru/leader-r/news/russianmarket/doc/31949/



Pa3symeeTca, npegnoeHHble aBTOPOM
noaxoabl u dopmanmsauuu
MmoryT 6biTb ycOBepLUEHCTBOBAHDbI
U pa3BUTbl B Aa/ibHEeULLUEeM.
Ho Hapelocb, YTO yXKe cernyac OHU MOTYT
cnocobcTBoBaTb Pa3sBUTUIO NEPCNEKTUBHbDIX
uccnepgoBaHuNMU

Of course, proposed by the author
approaches and formalization
can be developed and improved
in the future.



CasuHOB A.B.

AKTUBHOCTb MATEPUAJIbHbIX CUCTEM,
EE MIHOPOPMALIMUOHHO-3BOJIIOLUNOHHAA
POIJlb, KOJIMMECTBEHHAA

N KAHECTBEHHAA OLIEHKA

/[ XXIX JTrobuweBckue YtTeHUs.
CoBpeMeHHble NpPoobnemMbl 3BOSTIOLUNU U
3KOJorum.

YnbaHoBcK: Ynl'TlY, 2015.

C. 104-111.
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