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MPAMASA 3AIAYA CUHTE3A ADANTUBHBIX NOrMYECKUX CETEM

Bnagumup OnanaceHko, Cepren KpbiBbin

AHHomauus: Paccmampusaemcsi npsivasi 3a0aya adanmayuu 1102U4ecKoll cemu Ha OCHOBe yHUBepCalbHbIX
J102UYecKUX aremeHmos 0r1s peanusayuu 3adayu Krnaccugukauuu 8Xo0H020 MHOXecmea 080UYHbIX 8EKMOPO8.
Adanmauus cocmoum 6 onpedenieHUU MUNog8 02uYecKUX yHKUUU Onsi cocmasHbIX KOMNOHEHMOo8
f102u4yecKoll cemu nocpedcmaoM ONUCaHUsI ee NoMUHOMaMU, Ko3ghguLyLeHmbI KomopbIx 3adaomes Mampuued
Adamapa.

Knioyeenie cnosa: adanmayus, 6yneea d)yHKL{UFI, yHUBepCanbHbIl 02u4ecKuli arieMeHm, NOMUHOM.

ACM Classification Keywords: D.2.4 Hardware design/Hardware Verification - Formal methods

BsegeHue

LLUnpokuin cnekTp 3agay knaccudmkaumm TpebyeT agantauun (pexkoHdurypaumm) CTpyKTYpbl MOA 3aLaHHbIN
anroput™  (yHKuMoHupoBaHus  [Palagin-07]. TMosenenue kpuctannos [MJINC Ttuna FPGA, koTopble
npeacTaBnstoT cobon HECKOMMYTUPOBAHHOE (hYHKLMOHANBHOE Mofie yHUBepCanbHbIX 13, N03BONMIO pelwnTb
BOMPOCHI annapaTHoi peanu3auuu anroputMoB NyTeEM KOHQUIypaLuu CTPYKTYpbl KpUCTanna Ha BbINOMHEHWE
Tpebyemoro anroputma.

C ToukM 3peHuns Tononorun agantueHas noruyeckas cetb (AIC) npeactaBnseT cobon MaTpuuy YHUBEPCANbHbIX
noruyecknx anemeHToB (J13), KoTopble rpynMpPyTCS B (PYHKUMOHANbHbIE y3nbl (PY) 1 (yHKLUMOHaNbHbIE B10KM
(PB), mMecTOnoONOXeHWe KOTOPbLIX 3aKpenneHo, Mpu 3TOM WU3MEHeHWe WX (PYHKLMOHMPOBAHWS MPOUCXOAWT B
3aBMCMMOCTM OT Knacca 3agaud W 0T UX Ha3HauveHus.

YHuBepcanbHbiM J13 6yaem HasbiBaTb KOMOUHALMOHHBIA aBTOMAT:
L=(nF)
roe: — KONMYecTBO ABOMYHbIX BXOAOB MU Pa3MepPHOCTb BXOAHBIX NepeMeHHbiIx J13;
_ a2 .
F={f,} p=[1+2" ] —mHoxecTBo bynesbix hyHKLMA, peanuayembix J19.

YHuBepcansHocTh J1O 3aknovaeTcs B BO3MOXHOCTW €ro HaCTPOWKW Ha peanus3auuio nponsBosibHONA ByneBoil
yHkummn. Ong cnyyas J19 peanuayet ogHy n3 16 nornveckux QyHKUMA, NPeACTaBNSIOWMX NOMHbIA (6a30BbIi)
Habop pyHKLMI ABYX NEPEMEHHBIX:

fi=a+b; f,=a+b; fi=a+b; f,=a+b; f.=a&b;

fo=a&b; f,=a&b; f,=a&b; f,=a®b; f,=a®b;

fu=a fo=b fi=a; fu=b f,=0; f=1.
Crpyktypa AJIC moxeT ObITb OnncaHa CreaytoLen CUCTEMON:

A=(nh,F,S,L,m D, X,Y)
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roe: n — PaspsAHOCTb BXOAHBIX [BOMYHBIX BekTOpoB (pasmepHocTb ANIC no Bxoay); s — BbIxogHas

paspsgHocTb (4 =1+n), pasmepHocTs AJIC mo Bbixoay;, F' = {F } — MHOXECTBO IIOTUMECKUX (PYHKLIIA

ij
cucteMbl; S — CTpykTypa cBsizen mexay J190; L = {L i } — MHOXeCTBO J19 (i— nopsaKoBbIA HOMEP 3NeMeEHTa
Nn3; j - Homep ypoBHs 0BpaboTku); m — KONMMYECTBO ypoBHel obpabotkn; D = {d } — MHOXeCTBO #—
MEepHbIX [BOMYHbIX BEKTOPOB (0byyatowjas Boibopka); X — NOMHOE MHOXECTBO BXOAHbIX ABOUYHbIX BEKTOPOB;

Y= {Y z/} — pyHkupns Beein cem, ¥ = f (Y .Y, ;1)) — 3HaueHre yHKumMmM f ., peanuayemoin

i
anemextom L, Y e {0,1}, CTPYKTYpa KOTOpOro npueeaeHa Ha puc. 1 (v, w— 3HayeHne wHaekca i Ans

Bxogos J19).

Y- Yo

Puc. 1. CTpykTypa yHuBepcansHoro J19

B nanbHeiwem orpaHuummMcs paccmotperuem AJC Tuna “tpeyronsHas Matpuua’ (TM) — ato ®B, cocToawuin u3
[ dyHKumoHanbHbIX y3nos Y, ans kotoporo (4 =1), pasnuyaembix NO TOMOMOFMYECKOMY Mpu3Haky. ®Y
npeacTtasnsieT coboi KOMOMHALMOHHbIN aBTOMaT 6€3 NamsTi, UMerLmniA [/ —pa3psaHblit BXOA, 1 —pas3psaHbIi
BbIXOA4 W 1 — KONMYECTBO CTPOK MaTpuubl. B pamkax 0AHOrO ypoBHS TMM (DyHKLMW MOXET 3aAaBaThCs NS
kaxgoro J19 oTaenbHo (noanemMeHTHas HacTponka) unu ans Beex J19 (noypoBHeBas HAaCTPOMKa).

basoebili Habop nornyecknx yHKLUMA onpeaenieH pasMepHOCTbI0 YHUBepCcanbHoro J13 u npeactaenseT cobon
NOMHbIA HABOP Nornyeckix yHKLWIA 4115 3a4aHHOTO KONUYECTBA BXOAHbIX NEPEMEHHbIX (4BOMYHBIX BEKTOPOB).

MocTaHoBKa 3apgaun

3apava NoCTPOEHUs IOrMYECKON CeTU CBOAMTCS K 3afjade onpeaeneHns Heobxoanmoro Habopa (yHKLMA kak
CcyneprosnLmm anemMeHTapHbIX 6a3oBbIX PYHKLMI 1 OPMUPOBAHNS BIOKEHHBIX (PYHKLMOHANBbHbIX GrOKOB.

OyHkumonnposaHue AJIC BkmoyaeT dsa pexuma pabombl. (HOPMUPOBAHME YMPaBASIOWMX KOLOB C
nocrnegytowmm nporpammuposaneMm MINC n HenocpeacTBeHHoe npeobpasoBaHne BXOOHLIX BEKTOPOB B
BbIXOAHbIE. YNpaBnswowue Kogbl cogepxaT MHMOPMaUWio O KOnuyecTBe ypoBHei 0BpaboTku, MHOXECTBe
(PYHKLMIA NTOTMYECKUX ANIEMEHTOB U CTPYKTYPE CBA3EN MEXAY HUMW.

OyHKumoHanbHbIM 6nok Tuna TM [ManarvH-93] npeaHasHayeH Ans pa3bueHns NonHoro MHOXeCTBa BEKTOPOB Ha
ABa unu Bonee MOAMHOXECTB, B MOCMEAHEM CRyvae BLIMOMHSETCA YCeYeHue MaTpuupl, riybuHa KoToporo
OnpefensieTcs YMCNOM BblgensemblX MHOXeCTB. [N 3agaum pasbueHns norHoro MHOXECTBa 71 —paspsagHbIX

BEKTOPOB X Ha aBa nogMHoxecTBa BEKTOpPOB Xl n Xz, 3ajaHHbIX NOCPEACTBOM o6yqa+0Lu,|/1x Bbl60pOK Dl n
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D, (X1UX2 =X;X1ﬂ)(2 =@, D,c X,,D, c X,), TM peanusyet otobpaxeune I: X —7Y,
Takoe yto I: X, =1, J: X, > 0.

CrpyktypHo TM [OnaHaceHko-2000] npeactaBnsieT coboM m —ypOBHEBYK Mepapxuyeckyto matpuuy. Mog
ypoBHEM noHumaeTcs OY, kaxabid JIO KOTOPOro HacTpauBaeTCsl Ha peanu3auuio Npou3BONbHON 6ynesoi

YHKUMM M peann3yeT oToBpaxeHue [-MepHbIX [ABOMYHbIX BEKTOPOB (/ =2-+n) B u-MepHble ([ >u)
BEKTOpA.

B npegenax ogHOro ypoBHS ( j =comst) TN nornyeckoi yHKUMM 3agaetcs ang nwboro i-ro J19
HesaBucuMo, a TM peanusyer otobpaxeHne Y :X — Y. 3agava Hactpoiku (apantauun) TM
copmynupyeTcs crnegyrowmm obpasom. MycTb MMEETCH NONHOE MHOXECTBO 72 —MEPHbIX ABOMYHbLIX BEKTOPOB
X={ X, 4, tae p=1+2" 1 3apaH0 MHOXECTBO 7 —MEPHbIX ABOMYHbIX BekTOpoB D < X , koTopoe

sBnseTcs obyyatoLen BbIBOpKON Ans anroputMa knaccudukauuu. [ins npon3sonbHOr0 BXOAHOTO MHOXECTBA 72
—MepHbIX ABOUYHbIX BekTopoB G ={ g}, (G < X ) Heobxogumo peann3oBath CeayIoLLyto dyHKLMIO:

LL(VgeD);

Y(g)z{o,(VgeD).

MeTopa pelueHns NpsAMON 3aAauun CUHTe3a

B obwem cnyyae 3agaya agantauum CTpykTypbl TM Ha peanusaumio GyHkuuM (2) cBoauTcs K 3afave
NOCTPOEHNS  YHUBEPCANbHOTrO  MOMMYECKOro  aremMeHTa MpoW3BOMbHON  paspsgHOCTM Ha  ocHoe J19
(OMKCMPOBAHHON Pa3psAHOCTU 1 COCTOMT B ONpeaenieHnn CTPYKTYpbl CBA3e S 1 TUMOB NOrMYECKNX PYHKLMIA

f ;i AN 3aTUX J19, 4TO B COBOKYNHOCTU peanuayeT oTobpaxeHie VY: X — Y. [Ans onpenenexns MHOXeCTBa
nornyeckux yHkumin F = { fl.j } MOXHO ucnonb3oBaTb Noaxof [Bruck-89], ncnonb3ayiowwmuii NONMHOMBI st

CTpykTypHOro onucanus TM. B cooteeTcTaue ¢ (1) 6yaem paccmatpueatb TM ¢ COOTBETCTBYIOLLEN CTPYKTYPO
cazen S (puc. 2), koTopas umeeT cnegyowme xapaktepuctukn (n=3). m=(n-1);

j=ls(n=1)i=l=(n—j);v=i,w=(i+1); Card|L, |=(n* —n)/2.
MaTemaTuieckas mogens (2) MoxeT ObiTb onucaHa GyneBon ceTbto, KOTOpasi NPeACTaBNSETCS MHOMOYPOBHEBOM
KOMOWMHALMOHHON CXEMON, @ BEpLUMHAM CETU COOTBETCTBYIOT JIOTUMECKUE SMEMEHTDI.

B obuem cnyyae, 3agaya cuHTe3a CTpykTypbl TM CBOAWTCS K OMPEeeneHnio TUMOB NOrMYeckux (YHKUNA £

1

ans Beex J1Q cetu. [ns onpenenexunst MHOXeCTBA NoOruyeckux pyHkumn F = { f U} bynem ucnonb3oBath

MonMHOMBbI Anst onucaHus Gyneson cetu [Bruck-89, OnanaceHko-01].
Mpu KoQMpOBaHMM 3HAYeHWA OyneBol (PYHKUMW U ee apryMEeHTOB NepeiaemM K ApYromMy KOAWPOBaHMUIO,
ucnonb3ys 3HayeHust (1) u (—1). Takum 0bpa3om, MHOXKECTBO NEPEMEHHbIX X = {xl, Xypeens X, } ans 6yneson

dyHKUMM O 5 MepeMeHHbix GymeT mMpencTaBnsTeCA MHoXecTBoM E ={ee,,..,e, } (e

e, =(—1)" ), a MHOXeCTBO 3HaueHuil Y:{yl,yz,...,yz,,il} (rme yj:{O,l}) MHOXeCTBOM

V= {vo,vl,...,vzt1 } The v, =(-1)".
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[ns no6oi 6ynesoit YHKUMM [ OT 71 MEpPEMEHHbIX, MPUHUMAKLWMX 3HAYEHWUSI U3 MHOXECTBA {1,—1},
CyLLEeCTBYET 9KBMBANEHTHbLIA MOSIMHOM Pf C Ko3huUMeHTaMn M3 MHOXECTBA [EeNCTBUTENbHbIX YnCen

[Bruck-89]:

(n)

f(X):Pf(n)(X)'

X
X, X, 1

Puc. 2. Ctpyktypa TM ¢ COTOBOW CTPYKTYPOW CBSI3N

KoacbchmumeHTbl nonnHoMa Anst oyHKLUMKM  f MOXHO 3anucaTb NOCPEACTBOM MaTpuLbl Agjamapa:

A, Ly,
2}1

roe. Az,l ={a0,a1,...,a 2”—1} — MHOXECTBO KoadhduLmMeHToB nonuHoma;, FH , - matpuya Agamapa
pasmepHoCcTblo 2"V — MHOXeCTBO 3HaueH!i Bynesoi (yHKLuM.

MaTpuua Apamapa n-ro nopsika H, npeacraensieT coboil KBagpaTHyl MaTpuly pasMepHocTW 71,

coaepxallyto ABa TMna af1eMeHToB {1, - 1} . ManVILLy A,uamapa MOXXHO NOCTPOUTL AnA ntoboro 3HaueHus 7 :

H,=1];

H - +1+1
Pt

" +H, ,+H,
" +Hn—1_Hn—l

CDyHKLI'MFI OT OfIHOM nepemeHHon npeacrasndeTcq noMHOMOM:

P, =a,+ae.
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OYHKLIM OT IBYX 1 TPEX NEPEMEHHBIX NPEACTABNSOTCS NOMMHOMAMM:
Pf(2):a0+a1e1+azez+a3elez; (1)
Pf(3) =4, +a,e,+a,e,+a,e,e,+a,e,+a;e,e,+a;,6;+a,6,6,6,. (2)

CoOTBETCTBEHHO, MOMIMHOM OT 7 NnepemMeHHbIX:

Proy =Py ta, e, Pr

KoachcbuuymeHtol nommHoma pgns P f(2)» COMMAcHo BblpaxeHuio (1), onpefensioTcs  creayloLwyMm
BbIPaXEHUAMM:

a,=1/4(vy +v, +v, +v,) ;

a, =1/4(vy—v,+v, = v, ) ;

(3)

a, =1/4(vy +v, = v, = v, ) ;

a, =1/4(vy—v, —v, +v;) .
fins P ;) , cornacHo BblpaxeHuto (2):

a, =1/8(vy+v,+v, v, +v, +vi +v, +V, );
a, =1/8(vy—v,+v, = v +v, =V + v, — Vv, );
a, =1/8(vy+v, = v, v, + v, v, —v, -V, );
a, =1/8(vy—v, = vy, + v, +v, —vs —v, +V, );
a, =1/8(vy+v, +v, +v,—v, —vi =V, — Vv, );
as =1/8(vy—v,+v, — v, —v, + v =V, +V, );
ag=1/8(vy+v,—v, = v, —v, = v+ v, +V, );
a, =1/8(vy—v, = v, + v, —v, + Vv +v, — Vv, ).
[ie V; — 3HaueHue MONMHOMA ANA COOTBETCTBYIOLMX NepemeHHbix. B Tabnuuax 1, 2 koTopble sensiotcs

TabnMuam1 WCTUHHOCTM NOrUYeckMX (DYHKUMIA B HOBOW KOAMPOBKE, MPUBEAEHbI COOTBETCTBMS BXOAHbLIX M
BbIXOAHbIX 3HAYEHW.

PaccmoTpum npunoxenve npeactasnenns Agamapa Ha npumepe TM ¢ COTOBOW CTPYKTYpOM CBA3N Ans n =3
Ha ocHoBe ABYxBx0foBbIX J13 (puc. 3). Bocnonb3yemcs nonmHoMUanbHbIM NPeAcTaBneHnem bynesbix yHKLWA.
Nycte K =(k,, k,, k,, k; ) - MHOXeCTBO K03(h(MLMEHTOB MONMHOMA, OMUCHIBAILLErO (PYHKLMIO, KOTOPYHO
peanmsyetr 1O BTOporo ypoBHs, a B=(b,, b,b,,b;) n C=(c, c,c,,c;) - MHOKeCTBa

K03(ppULMEHTOB NONMHOMOB A5 OYHKLMI J13 NepBOro YpoBHs.
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Tabnuua 1.
e, e v,
+1 +1 v,
+1 -1 v,
-1 +1 v,
-1 -1 v,

BbixoaHble 3Ha4YeHMst nocneaHnx 0603HauMm 4Yepes m; N m, , OHN XKe ABNATCA BXOAHBIMU NEPEMEHHBIMU ANA

N3 BTOpOro ypoBHS. MHOXECTBO K0athdMLMEHTOB NonnHoMa Z = ('z,, z,, Z,, Z; ) ONUCbIBAeT dyHKumto J19,
[iNSi KOTOPOrO BXOAHbIMI 3HAYEHNAMM SABMAIOTCSH NEPEMEHHbIE €, U €, , a MHoxecTBo U = (u,, u,, u,, u; ) -
(yHKUMO Ana J19 ¢ BXOAHBIMU NEPEMEHHBIMU e, U ;.

Bynesa chyHKLMS, kKoTOpYto peanuayeT J13 BTOPOro YPOBHSI, ONUCLIBAETCS MOMMHOMOM

Poy=kytkim +k,m,+k;mm,, )

Tabnuua 2.
e, e, € Vi
+1 +1 +1 Vo
+1 +1 -1 2
+1 -1 +1 v,
+1 -1 -1 v,
-1 +1 +1 v,
-1 +1 -1 Vs
-1 -1 +1 Vi
-1 -1 -1 1z

a yHKuum J13 nepBoro ypoBHS — NONMHOMaMU:
m,=b,+b,e, +b,e,+b,e,e,; (6)

m,=c,+ce,+tc,e;+cse,e;. (7)
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Prey

{wo, wy, wy, ws}

{ug,uyuy,uz} {20,21,22,23}

e e €

Puc. 3. Ctpyktypa TM (1 =3)

[MpuHMMas BO BHUMaHME (3), MHOXeCTBO koadhduumeHtoB B n C ans nonmHoMmoB (6) 1 (7) onpegenstoTes u3
CregyoLLmnX BblpaXKeHWN:

by=1/4(zy+z,+z,+2); ¢o =1/4(uy +u, +u, +u, );
b =1/4(zy—z,+z,—z,); ¢, =1/ 4(uy —u, +u, —u, );
by=14(zy+z,—z,—2,); ¢, =1/&4(uy +u, —u, —u, );
by=1/4(zy—z,—z,+2;); ¢; =1/4(uy—u, —u, +u, ).

MoacTasme B NOMMHOM (5) BMECTO MEPEMeHHbIX 772, WU 11, NONUHOMbI (6) 1 (7), NONY4YUM Pe3ymnbTUPYHOLLMA

NONMNHOM:

Pf(3)
+ki(by+be +b,e,+bee,)(c,+c,e,+c,e;+cye,e;)

=k,+k,(b,+b,e,+b,e, +bsee,)+k,(c,+c,e,+c,e;+cye,e;)+

Packpoem ckobku, npueeaem nogoGHble U CrpynnupyeM cnaraemble Npy OAMHAKOBbLIX NepemeHHbIX. B utore
MOMy4MM MOMMHOM, OMKUCbIBAIOLLMIA ByneBy (yHKLMIO OT TPEX NEPEMEHHbBIX — €,,€,, €, :

P,y =(ky+k by+k,coy+kibycy+kib,c )+
+(k,b,+k;b,cy+k;b,c,)e, +

+(k,b,+k,c,+k;b,c,+k;b,c,)e, +

+(k,by+k;bc,+ky;byc,)e e, + 9)
+(k,c,+kib,c,+k;b,c;)e, +

+(kybyco+k;b,c )ejes+(k,cy;+kbycy+kib,c,)e e+
+(kyb,cy+kibsc,)e e, e,

MocTaBuB B COOTBETCTBYE NOMIMHOMY (9) MONMHOM (2), NONYYNM 3HAYEHNS ANA KOIDMULMEHTOB ;.
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a,=(ky+k,by+k,cy+k;b,c,+k;b,c,);
a,=(k,b,+k;b,cy+kibsc,);
a,=(k,b,+k,c,+k;b,c,+k;b,c,);
a,=(k,b,+k;b,c,+k;b;c,);
a,=(k,c,+k;b,c,+k;b,c;);
as=(k;b,c,y+kib,c,);
as=(k,c,+k;b,cs+k;b,c,);
a,=(k;b,cy+kib,c,).
3HaueHna KOI(MULMEHTOB @, HaXoAATCA W3 COOTHOWeHWA (4). loactasu B (4) BMecTo 4
COOTBETCTBYtOWME BbipaxeHns 13 (10), nepexogum oT MHoxecTBa koachduumeHtoB B, C K MHOXecTBy

koachcpuumentoB Z, U (cm. 8) n, nocne coOTBETCTBYHOWMX NpeobpasoBaHmii, NONYYMM CreayHoLLy0 CUCTeMy

YpaBHEHWIA:
vo=k,tk zogtkuy+kyzyu,;
vi=k,tk z, vku,+k;z,u,;
vy=k,+tk z,vkyu +kyz,u;
vi=k,+kz,+k,u, +kyzu;
(11)
vo=k,+tkzy+tku,+k;z u,;
vi=k,+k,z, +k,u,+k;z u,;
Vve=kotkz,vku, +k,z,uy;
v,=k,+kzy+ku;+kyz u;.
Mocne 3ameHbl MHOXecTBa K Ha MHOXeCTBO W (cM. 12) B cucTeme ypasHeHuit (11), ee pelleHre no3sonseT
MpW 3afiaHHbIX 3HAa4YeHUAX v, OMPedenuTb 3HaveHust KodduuMeHToB MHoxects W, Z, U, ¢ nomolbio
KOTOPbIX OMPEAENSIOTCS TUMbI NOTMYECKNX PYHKLMIA U3 UX TabnuL MCTUHHOCTY.
ky =1/4(wy+w +w, +w, );
k =1/4(wy—w, +w, —w, );
(12)
ky =1/4(wy+w, —w, —w; );
ky=1/4(wy—w —w, +w; ).

3ameTuMm, 4TO METO PpeleHWs BbILEeNpPUBEOEHHbIX CUCTEM YPABHEHUA BbINOMHAETCA OOHAM U3
MOAMMULIMPOBaHHbIX anropuTMoB, onucaHHbIX B pabote [KpbiBbli--09]. MockonbKy paccmaTpuBaeMble CUCTEMbI
pewwatTcs Hag KOMbLOM LenblX Yucen, TO amnropuTMbl WX pPELUEHUS WMEIOT MOMMHOMMArbHbIE OLEHKM
CMOXHOCTH.
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Mpumep

B kauecTBe npumepa paccMOTPUM MpsMyt0 3adady CUHTE3a napameTpudeckoro mogyns TM ¢ napameTpamu:
pasMepHOCTb DBOMYHbIX BEKTOPOB (n=3), obyvatoLasn BbiboOpKa

D={(1,1,1); (L-11);(-1L1,-1); (—1,—1,1)}. Takum obpasom, Mbl umeem Tpexsxogosytd TM ¢
anemextamu Ly, L, ,, L,,. Heobxovmo onpeaents MHOKECTBO NOTUYECKUX (DYHKLMIA { S fors fl,z}
nyTem ONpedeneHns MHOXeCTB KoadduuueHtoB Z = { z,, z,, z,, 23}, U ={uy, u, u,,us;}
W ={w, w, w,, wy!. Ha ocHoBe Tabn. 2 no ucxoaHbiM AaHHbIM (0byyarolias Bbibopka D) nmeem
CrienyioLLVe 3HAYEHNS Ans v -

(vo=—-Lv=Lv,=-Lvi=Lv,=Lv,=-Lv,=-Lv,=1).

YpasHeHue (15) npumer Bua:
ky+kzg+kuy+ky;zyu=-1;

ky+k z,+k,uy+k,zu,=1;
koy+k,z,+ku +kyz,u=-1;
ky+k z,+k,u, +kyzu=1,

ky+k zy+k,u,+k;zyu,=1;
koy+k,z,+ku,+kyz,u,=-1;
ky+kz,+k,u;+k;z,u,=-1;
ky+tkzy+ku;+kyzyu=1.

lMonyyaem cuctemy U3 BOCbMW YpaBHEHWUII C ABEHaALaTbi HEM3BECTHbIMU, PELUeHUE KOTOPOW onpepensert
3HaveHus MHoxecTB W, Z, U . B gaHHOM crniyyae nonyyaem YeTbipe peLleHnst, NpeACcTaBneHHbIX B Tabnumue 3.

Tabnuua 3.
L, L,, L,
Z, z, z, Zy u, u, U, u, W, w, w, w,
+1 -1 -1 +1 -1 +1 +1 +1 +1 -1 -1 +1
-1 +1 +1 -1 +1 -1 -1 -1 +1 -1 -1 +1
-1 -1 +1 +1 +1 -1 +1 +1 +1 -1 -1 +1
+1 +1 -1 -1 -1 +1 -1 -1 +1 -1 -1 +1

B coOTBETCTBMM C MOMYYEHHBIMW pe3ynbTatamu, no 3HaveHusm BektopoB Z, U, W u3 tabnuupbl NCTUHHOCTY
nornyeckux yHKkUmMiA (Tabn. 4) onpepensoTcs camu dyHKUMK. PesynbTaThl BO3MOXHbIX BApUAHTOB (YETbIpe)

HaCTPOMKW ~ CTPYKTYpbl  (TMMbI  MOTUYECKNX  PYHKLMIA { S S fz,l} [NS NOTNYECKUX  AMEMEHTOB

L,,L,, L, )ctpyktypbl TM, npeacTaeneHHoi Ha puc. 2, npuseaeHb! B Tabn. 5.
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Tabnuua 4. Tabnuua UCTUHHOCTY NOMMYECKUX PYHKLMIA ABYX NEPEMEHHBIX

WL\ L Ll s S| ) s | S| Sl ful| S| fs| fu]|fis|

L T I T I e e T ™ T I O I T ™ T O [ S

S T O T O T I I T I ™ T . B B B S I A N R

1
1
S T I I I I I o O +1 -1 +1 +1 -1 +1 -1
-1 -1 I I I Y I O O I S B -1 -1 -1 +1 +1 +1 -1

Tabnwuua 5.

f‘l,l fZ,l f‘1,2

a®b a&b a®b
a®b a+b a®b
a a a®b
a a+b a®b

Ha aTom paboTa anroputmMa CMHTE3a 3aKaH4MBaeTcs.

3aknioyeHue

lMpeanoxeH NOAXOA K CUHTE3y afanTUBHbIX CTPYKTYP, NMPEACTaBIEHHbIX MHOMOYPOBHEBLIMUA NOMNYECKUMN
CxeMamu, OnuCaHHbix OyneBoi CeTblo B BUAE aUMKNMYecKoro rpada, BEpLUMHAMM KOTOPOrO SABMSKTCS
YHUBEpCanbHble fornyeckue anemeHTbl. CUHTE3 Takux CTPYKTYpP COCTOWT B ONpedeNieHun TUMOB NOTMYECcKnX
YHKUMA BepwnH rpadha npu 3agaHHoN obyyatollen BbIOOpKE [BOMYHBIX BEKTOPOB, YTO MO3BONSET
UCnonb3oBaTb 3Ty CTPYKTYpY Ans 3ajayuu Knaccuukauuu BXOOHbIX BEKTOPOB. B oTnMuMe OT M3BECTHBbIX
METOZOB CWMHTE3a MHOTOYPOBHEBLIX NOMMYECKNX CXeM B [aHHOI paboTe npefnoXeH NOAXOL K CUHTE3Y TaKux
CXEM, OCHOBaHHbI Ha onucaHuW ByneBol CETU NONMHOMaMU, KO3AULMEHTbI NOMMHOMA NPU 3TOM 3a4atoTCs
nocpeacTBoM mMaTpuubl Agamapa.

Bbi3biBaeT MHTEPEC TaKXE U 06paTHa;| 3afaya CWHTe3a, T.e. Koraa 3afaHbl BbIXOAHbIE 3HAYEHMS IOrMYECKON
(byHKLlI/II/I n HeO6XO,L'J,MMO HanTK pasgeneHne nomnHoro MHOXeCTBa 3HAYEHU BXOAHbIX NepeMEHHbIX 3TOM
beHKLlMM. OTa 3aaaya Toxe uMeet pelleHne noaoGHbLIMM METOAAMM, HO 34ECh OHA He paccmaTpumBaeTcA.
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A direct adaptation problem of synthesis of logical nets
Volodymyr Opanasenko, Sergii Kryvyi

Abstract: A direct adaptation problem of logical net on the base of universal logical elements for realization
problem of classification input set of binary vectors is considered. Adaptation problem come to the definition of
types logical functions for components of logical nets by using polynomials for its description. The set of
coefficients polynomials is defined by corresponding Adamar’s matrix.
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MHOIOKPUTEPUANBHAS OLEHKA MPOEKTOB KOCMUYECKOW
AEATENBHOCTH

Anbb6epTt BopoHuH

AHHOmauus; PaccmompeH cucmeMHbili no0Xod K OueHKe npoekmos Kocmuyeckoli OesmenbHocmu. Takol
npoekm sgnsemcs CnoxHol cucmemoll ¢ npomugopeyusbiMu cgolicmeamu. [Toamomy U oueHka, U
onmumu3ayusi (8160p) NPOEKMO8 KOCMUYECKOU O0essmeflbHOCMU OCywecmensemes Ha OCHO8e meopuu
NPUHAMUSI  MHO2OKpUMepUasnbHbIX peweHul. [lpednoxeHa Mmemoduka KaK aHanumuyeckol, mak U
KayecmeeHHOU 8EKMOPHOU OUEHKU NPOEKmMOo8 ¢ NPUMEHEHUEM KOHUENUUU HeMUHelHOU cXemMbl KOMNPOMUCCOS.
MpugedeH pearnbHbIl npUMEp, UITICMPUPYROWUL 803MOXHOCMU NPEONIOKEHHOU MEMOOUKU.

Knroyeenie cnoea: cucmeMHbili aHanus, MHO20KpUMepUasbHasi OUeHKa, HenuHeliHasi cxema KoMnpoMUuccos,
npoghunb npoekma.

ACM Classification Keywords: H.1 Models and Principles — H.1.1 — Systems and Information Theory; H.4.2 -
Types of Systems.

CopepxaHue npobnembl

3apaya oueHku 3thPEKTUBHOCTM KOCMUYECKMX MPOEKTOB SIBMSETCS BaXHOU NpobNEMON, OT YCMELLHOrO peLleHns
KOTOPO# 3aBMCMT [OCTOBEPHOCTb BbIBOZOB O HAy4YHOW 3HAYMMOCTW PEe3ynbTaToB, O COLMAnNbHON W
9KOHOMMYECKOW 3DEKTUBHOCTM MNAHUPYEMBIX W BIMOMHEHHBIX paboT B KocMUdeckon oTpacnu. ogxoap!,
NpUMEHsIEMble ANs peLleHnst 3ToN NPobneMbl B HACTOSLLEE BPEMS, XapaKTePU3YKTCS 3HAYUTENbHON CTENEHbIO
CyOBEKTUBHOCTM 11 BO3MOXHOCTbIO MPOM3BOSIA B pesynbTaTtax OLeHKU. B HacToseM pasgene Mbl OrpaHnyunumest
PacCMOTPEHMEM OLIEHKM Hay4YHbIX KOCMUYECKMX MPOEKTOB, XOTS OCHOBHble pe3ynbTaThbl MCCrefoBaHWs
NPUMEHUMbI 4115 OLeHKU 3chPEKTMBHOCTM NpoekToB BoobLle. Cneunduka oOLEHNBAHUS HAaYUYHbIX KOCMUYECKUX
NPOEKTOB B paMmKax OAHOW NMpeaMETHOM 0BracTi nokasaHa HUXKe, MPWU PacCMOTPEHUW Npumepa NpUMEHeHUs
n3naraemoi MeToauKu.

CoBpeMeHHas Hayka uccrnefyeT CnoXHble 0ObeKTbl W NPOLECChl, MPUMEHSSI CUCTEMHbIN NoaxoAd. B pamkax
3TOr0 MOAXOL4A CUCTEMHbIA aHanmW3 KOCMUYECKOro HayyHOro MpoekTa MOHMMAETCs Kak M3ydeHue, OLeHka W
Knaccucukaums  ceegeHun 006 MCCriedyemMonW  CrIOKHOM — CMCTeMe, €€ KOMMOHEHTax W YCRoBUSX
(YHKUMOHMpOBaHUs. OLeHKa MOXeT urpaTb U CamMOCTOSATENbHYI0 Pofb. B Apyrux cryyasx uenb CUCTEMHOrO
aHanu3a — NOLroTOBKA MPEArnochbIoK AN Co3haHus Unu Bbibopa CUCTEMbI C HYXHbIMU HaMm CBOWCTBaMu
(cucTemHbI  cuHTes). Bepyuwieit omepauuennt npu 3TOM SIBNSETCA MNPUHSATUE PELUEHWA, T.e. HEKOTOPLIN
(bopManu3oBaHHbIN MM HehOpMann3oBaHHbIA BbIOOP, OCYLLECTBNSIEMbIA YENIOBEKOM UMW  TEXHUYECKNM
YCTPOMCTBOM Ha OCHOBE [aHHbIX CUCTEMHOTO aHanu3a W CcBefeHWn O TpebyeMbiX KayeCTBEHHbIX
XapakTepucTMkax cosgaBaemMon UK BbiGupaeMon cucTembl (onTMM3aums). Tak kKak CriokHas cuctema, Kak
NpaBumo, XapakTepuayeTcs NpPOTMBOPEYMBLIMM CBOMCTBAMW, TO M OLEHKA, M OnTUMKU3aums (BbIGOP) Takwx
CMOXHbIX CUCTEM, KaK KOCMUYECKME Hay4Hble MPOEKTbI BbIMOMHAETCS Kak MHOTOKpUTepUanbHas (BektopHas) [1].
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3KCI'IepTHbIe OLIeHKKU

AnexBaTHbIMM MeTOAaMM WUCCNENOBaHUS CMOXHBIX TEXHUYECKUX M dpraTYeckux CUCTeM SIBMSIOTCS METOAbI
9KCMEPTHbIX OLeHOK. Pa3paboTka HauMHaeTcs ¢ hOPMMPOBAHUS TPYNMbl OpraHU3aTOpPOB SKCMEPTU3bI, B YbM
00513aHHOCTI BXOAMT:

— nopbop cneumanucToB-aKCNepToB;

—  COCTaBMEHe cneypanbHbIX ONPOCHBIX UCTOB (aHKET);

— NpOoBeAeHWe onpoca;

— aHanu3 1 0bpaboTka MHGOPMALWK, NONYYEHHO OT SKCMEPTOB;

—  onpefeneHne pasMepHOCTH 1 KaYECTBEHHOTO COCTaBa BEKTOPA YaCTHBIX KPUTEPUEB;
—  pacyeT aHanUTMYECKNX OLEHOK KOCMUYECKMX NPOEKTOB.

B kayecTBe 9KCMEPTOB MPUBEKAIOTCS BbICOKOKBANMMULMPOBAHHbIE ChEUManncTbl B aHHoW obnactu. Wx
konmyecTBO 00bI4HO 0BYCNaBMMBAETCA CHOXHOCTBIO pellaemoit 3agayn. B Halwemn npaktuke B aKcnepTuae
y4yacTBOBano 40 22 3KkcnepToB. Ha 0CHOBaHMM aHanu3a NPOEKTOB OpraHM3aTopbl SKCMEepTM3bl hOpMynupyoT
npeaBapuTEenbHbIA CNUCOK TpeboBaHMi, KOTOpble AOMKHbI ObiTh NPeAbABAEHbI K KOCMUYECKUM NPOEKTaM Mo
KOHKPETHOMY HanpaBneHuio. 10 NpeanoxeHuo pykoBOACTBA YNpaBneHUs KOCMUYECKUX MPOrpamMMm U HayuHbIX
uccnegosanuin HKAY tpeboBaHWs CTPYKTYPUPYIOTCS MO rpynnam KpuTepues:

—  Obwwme kputepum.

—  KpuTepum Hay4HO-TEXHNYECKOTO Pa3BUTHSI.

—  ®UHAHCOBO-3KOHOMMYECKNE KpUTEPHN.

—  CouwanbHble KpuTepUM.

—  Kputepumn obecneyerms 3aaaHuint 060poHbI M Be30nacHOCTY.
—  OKONOTMYecKne KpUTEPUH.

Mocne KOHCymnbTauWin C 3KCMEepTaMu OpraH13aTopbl SKCMEPTU3bl BKIKOYAIOT B KaXaylo rpynny KOHKPETHble
KpuTepuu. MepBoHaYanbHbIi CIMCOK YaCTHbIX KPUTEPUEB 3aBEAOMO M3BLITOYEH W BbipaXaeT CTPEMIEHUE He
yMyCTUTb CYLLLECTBEHHBIX TPeGOBaAHMUIA.

YTobbl BbISIBUTb AENCTBATENBHO 3HAYMMbIE YaCTHbIE KPUTEPUM, IKCMEPTbl OAl0T OpAMHANbHbLIE OLIEHKM
KpuTEPMEB, NpeacTaBnsiole CoO0M LenoYncneHHble paHru, T.e. HOMEpPa KpUTEpUEB B PsAe PaHXMPOBaHWS.
MpeanaraeTcs M3y4nuTb CMUCOK M BbiBpaTb M3 HEro Haubonee BaxHble, NO MHEHMO SKCMEPTA, YaCTHble
KpUTEPWN, MPOPaHXMPOBaB MX B MOPSAKE BAXHOCTW. [N MOMyyeHMs KOMMEKTMBHOTO MHEHWst O Haubonee
BaXHbIX KPUTEPUSIX OpraHM3aTopbl MOACYMTHIBAOT CYMMY PaHrOB SKCMEPTOB, MPOrONOCOBABLUMX 3a KaxAablil
KpUTEPWUA M3 NEepBOHaYanbHOro crnucka. Kputepun, nonyumBlUMe HaWMEHbLLYIO CyMMY PaHroB, BbIAENSOTCA B
OKOHYaTENbHbIA cnMcoK. KonmyecTBo BblaeneHHbIX KpUTEPUEB 3aBUCUT OT COXHOCTM 3adau, HO 0ObIYHO MX
OblBaeT OT TpeX A0 BOCbMU. YBENUYEHWE unCna KPUTEPUEB CHUKAET HaAEXKHOCTb CYXAEHMIA SKCMEPTOB Npw
OL|eHKE WX OTHOCMTENbHOM BaxHOCTU. Kpome Toro, Heobxoayumo, YTobbl pasHuLa Mexay Konm4eCcTBOM rofocos,
OTZAHHbIX HaMMeHee BaXHOMY M3 BblAENEHHbIX KPUTEpUEB W Hanbonee BaXHOMY M3 OTCEYEHHbIX, Obina
BO3MOXKHO GOnbLUEN.

BblaeneHHble nokasaTenu NpeAcTaBnsitoT COBOM UCXOAHYI COBOKYMHOCTb YaCTHbIX KPUTEPUEB, W3 KOTOPLIX
(hOPMUPYETCS BEKTOPHBIA KPUTEPUIA KayecTBa OLieHMBaeMoro npoekta. OCYLIECTBMB paHXMpOBaHMe U
06paboTaB pesynbTaThl, OPraHW3aToOpbl OCTABNSIOT B CMUCKE S [OEACTBUTENbHO 3HAYMMbIX KpUTEPHEB.
OnpefieneHne nx 3HaYeHWI OCYLLECTBRSIETCS B KNacce KapAuHanbHbIX IKCMEPTHbIX OLEHOK. B oTnmume ot
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OpANHanbHbIX, OHW BbIpaXalTCA HE LEeNOYUCNEeHHbIMWU paHramu, a [EeNCTBUTENBHLIMU  MONOXUTENBHBIMU
Yncrnamu.

AHanns npoueccoB MPUHATUS PELUEHW Mokasar, YTo npu oueHke O6beKToB Mo Lkane 6annoB aKcnepTbl
PYKOBOACTBYIOTCA Tak HasbliBaemol (pyHaameHTanbHon wkanoi (Tabn. 1). B TepMuHax Teopum HeYeTKux
MHOXeCTB [2] hyHOoameHTanbHas Wkana npeactaenseT coboi QyHKLMIO MPUHAANEXHOCTH, C MOMOLLbK) KOTOPOM
OCYLLECTBNAETCA Nepexod OT MWHIBUCTUMYECKOW NEpeMEHHON (y4OBMNETBOPUTENbHOE KAvecTBO, BbICOKOE
Ka4ecTBO M Mp.) K KOMMYECTBEHHbIM OLEHKaM (COOTBETCTBEHHO 5,5; 7,0) no wkane 6annos, T.e. nepexog oOT
HEYETKMX Ka4YeCTBEHHbIX rpafjaunid K Yyucnam. B COOTBETCTBUM C U3NOXKEHHBIM, SKCMNEPTbI 3aNONHAKT aHKeTbI, B
KOTOPbIX OLEHWUBAIOT KpUTEPUM MO Lkane 6annos.

Tabn. 1. dyHgameHTanbHas LWkana

OyHaameHTanbHas ObpalLeHHast HopMMpPOBaHHast
1.1. KaTeropus ka4yecTtea LwKana (byHOoaMeHTanbHas LiKana
f Yo, Yo,
Henpuemnemoe 0-3 1,0-0,7
Hu3skoe 3-5 0,7-0,5
YnoBneTBopuTENLHOE 5-6 05-04
Xopoluee 6-8 04-0,2
Bbicokoe 8-10 02-0,0

O6paboTka AaHHbIX

Mocne 3anofnHeHWst BCe aHKETbl MOCTYMAloT K OpraHW3atopam akcnepTwsbl M obpabaTbiBaioTcs. VcxomHbii
MacCUB [aHHbIX NpeAcTaBrnsieT coboi COBOKYMHOCTb umcen fi. OTO — OLeHKa, [JaHHas j-M SKCMEpTOM k-My
KpUTEpUIO MO LUKANe aHKeTbl, je[1,m]; m — KomM4ecTBO KCMepToB. [oryyeHHble OLEHKM MOXHO MPOCTO
YCPEeaHUTb N0 3KCnepTam

fi =;§1f,~k,k ell,s] 1)

W cuuTaThb 3agady pelleHHoi. Tak M MOCTynawT, ecru 3afaya A0CTaTOMHO MPOCTa, KONMYECTBO 3KCMEepTOB
[OCTaTOMHO BENMKO M COCTaB WX AOCTaTOMHO oaHopodeH. B 6onee crnoxHbix cryvasx Bmecto (1) cnegyet
NPUMEHATb MeToauKy 06paboTkM 3KCNEPTHBIX OLIEHOK C Y4ETOM KO (NULNEHTOB LOCTOBEPHOCTH.

[Mpu paccMOTPEHUM HEKOTOPLIX KPUTEPUEB YacTb IKCMEPTOB 3aTPYAHSIIOTCA C UX OLEHKON U B COOTBETCTBYHOLLEN
rpacbe craeat npoyepk. MMoatomy B hopmyne (1) v nocneayoLmx BMECTO BENNYMHBI M Mbl UCMONb30BanM
unucno my, mg <m, k € [1,s], 7.e. peasnibHOE YNCIO 3KCMEPTOB, YHaCTBOBABLLMX B OLIEHKE KPUTEPUS Y.

OueHku fc nomnyyeHbl No AecsTMOAnNNbHON Lkane Ans MakCUMU3MPyeMbix Kputepues. [MpuMeHsieMas Huxe
METOAMKa MHOrOKpUTEpPUAnbHO OLEHKM paspaboTaHa [l HOPMUPOBAHHBLIX MUHUMM3VMPYEMbIX KPUTEPMEB,
KoTopble nonyyatotcs u3 f no dopmyne

Yor=1-0,1 i, yore[0;1], k€[1,9] (2)

€CNK KPaTHOCTb LLUKanbl paBHa 10 u
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yo=1- (1/c)fe, yoe[0;1], ke[1,8], ¢>2,
€Cnu, B 06LLEM Cryyae, NPUMEHSIETCS C-kpaTHas LKana.

HOpMMPOBaHHbIM ~ MUHUMU3MPYEMbIM  KPUTEPUSM  COMOCTaBnsieTcsl  oBpallieHHas  HOPMUPOBaHHas
(yHaameHTanbHas Wwkana (Tabn.1). CoBOKYMHOCTb HOPMUPOBAHHBLIX KPUTEPUEB Yok SBNSETCH UCXOQHOW ANS
aHanMTUYECKO MHOTOKPUTEPUANbHON OLEHKM MPOEKTa B COOTBETCTBUM C KOHLENUMEN HESIMHENHOM CXeMbl
KOMMPOMWCCOB.

OyHaameHTarnbHbIM OTAMYMEM CBEPTKM MO HENMHEMHOW CXeMe OT APYruX W3BECTHbIX CKansPHbIX CBEPTOK
ABMSETCH OpraHnyeckass CBS3b C  CUTyaUMen MPUHSATAS  MHOTOKpUTEpManbHOro pelueHns. [lo  cyTw,
npeasioxeHHas CBepTka NPeAcTaBnsaeT co60M HEMMHENHYI (YHKUMIO PETPECCHN (NMHENHYI0 N0 napameTpam),
BbIOpaHHyl0 Mo hnamyecknMm coobpaxeHnsm u noatomy 3dekTnBHy0. KoaduumeHTbl oo UMEIOT CMbICH
napameTpoB COAepXKaTeNbHON HEMUHENHON (hyHKLWMW perpeccuu, noatomy, Oyayuu HalMaeHHbIMU, OHW He
U3MEHAKOTCA OT CUTyaLMM K CUTyauuu, Kak B Clyyae fMHENHOW W [pYruX M3BECTHbIX CBEPTOK, He
afanTUPYIOLWMXCS K CUTYaLMK.

MexaHuam MHOMBWAYanbHbIX MPEAMOYTEHUA [OCTATOYHO MHTEHCUMBHO MPUMEHSIETCS B MPaKTUKE PeLIeHUs
MHOroKpuTEpPUanbHbix 3aaad. OfHaKo CyGbEeKTUBHOCTb B WX PELIEHUN JOMYCTAMA W XenaTenbHa Nuwb A0 TexX
nop, noka pesynbTaT npeaHasHayaeTcst Anst KOHKpeTHbIX JIMP unn y3kux KONNMEKTUBOB NtoeN CO CXOAHBIMU
npeanoyTeHusiMu. Ecnu ke OH npedHasHauyeH Ans o6Wero Mcnonb3oBaHWsi, TO 06si3aH ObiTb BrOMHE
0GBEKTUBHBIM, YHUPULMPOBAHHBIM. B 3TUX Cryyasx MexaHu3M MHAMBWAYarbHbIX NPEANoYTEHN U3 METOAMKM
PELLEHINs MHOTOKpUTEpHarbHbIX 3aay A0MKeH ObiTb UCKMIOYEH BO 130exXaHne Npon3Bona n HeOAHO3HAYHOCT
pe3yrbTaToB PeLLeHMS.

Korga pesynbTaT peLleHus MHOTOKpUTEpUansHOW 3afadn npegHasHa4YaeTcs Ans LWMPOKOro UCMONb30BaHNS, TO
OH YHU(UUMPYETCA U WHAMBMAYANbHbIE NPEANOYTEHNS HUBENUPYIOTCS NO CTATUCTUKE; CTAHOBUTCS MPUMEHNM
MPWHLMN HEQOCTATOYHOTO OCHOBaHUS bepHynnu-Nannaca: ecnv anpropHbie BEPOSATHOCTI BO3MOXHBIX MMNOTE3
HEW3BECTHbI, TO UX CMeLyeT MOMOXMTb PaBHbIM, T.€. BCE MNOTE3bl CredyeT CYUMTaTb PaBHOBEPOSTHbIMU. B
NPUMEHEHUU K MHOFOKpUTEPMarbHOM 3agaye C UCNOMb30BaHWEM KOHLLENLMU HEMMHENHOM CXeMbl KOMMPOMUCCOB
[1] aT0 03HaYaeT, YTO BCE BECOBbIE KOIMMULMEHTBI o, ke[1,5] B cBEpTKe Y(a,)o) AOMKHBI ObITb paBHBIMU, €CIN
TOMNbKO HET HUKAKWUX NPEABapUTESNbHbIX AaHHbBIX O pasHOLEHHOCTU kpuTepues: cu=1/s, Vke[1,s]. Toraa

Heso)= | 2 -

YunTblBasl, YTO YMHOXeEHWe Ha 1/s SBMSETCS MOHOTOHHbIM NpeobpasoBaHWeM, KOTOPOe, Mo Teopeme
Fepmeniepa, He W3MeHsieT Pe3ymnbTaToB CPaBHEHWS, MEPEXOAUM K YHUULUMPOBAHHOMY BbIPaXEHUO AN
CKansipHON CBEPTKM KpUTEPUEB

V()= £[- v (] @

Ecnn BepHyTbCA K 3adaye OLEHWBAHWS MPOEKTOB, TO 3aeCb Y(yo) — aHanuTUYecKas OLeHKa X-r0 MpoekTa W3
COBOKYMHOCTM LIENIOYMCIIEHHBIX MHAEKCOB CpaBHMBaeMbIx npoektos: x € X={1, II, lll, IV, ...}.

CKaJ'IFIpHaﬂ CBepTka no HENMHENHON Cxeme KOMMPOMMUCCOB MOXET ObITb NPMMEHEHa KaK B 3afa4vax aHanu3a
(KOF,D,a NMpu U3BECTHOM pPELUEHMU X OLIEHMBAIOTCA KPUTEPUU yo(X) U HaxogutcA O606UJ|eHHaFI aHanMTn4yeckaa
OLiEeHKa Y[yo(X)] NPUHATOrO peLueHI/Iﬂ), TaK 1 B 3aga4vax CUHTEe3a, korga KOMNpOMUCCHO-ONTUManbHOE peLleHne
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(B AAHHOM cryyae BbIGOp HaNUMYYLLIEro U3 CPaBHUBAEMbIX MPOEKTOB) ONpeaensieTcsi B COOTBETCTBIM C MOAENbH
BEKTOPHOI ONTUMU3aLMN

S

x*=argminY UO (x)] =arg minZ[l —Voi (x)]_1

xeX xeX ]
Oba cnyyas npegycMaTpuBatoT OnpeaeneHne YUCTEHHbIX 3HaYeHN aHanUTuYeckon oueHkn Y(yo). Ho ecnn B
3afjjayax CHUHTe3a pelUeHue MOJy4yaeTcs NMyTeM COMOCTABMEHUS YUCTEHHBIX 3HAYEHW, TO B 3ajaye aHanusa
abeontotHas BennunHa Y(yo) eLe HUYero He roBOpUT O TOM, HAaCKOSbKO XOPOLU (MNW MAOX) AaHHbIA NPOEKT.
[nsa oTBeTa Ha STOT BOMPOC pELMM 3adady nepexoda OT YMCMEHHOM OUeHKM Y(Yo) K JIMHTBUCTUYECKOIA
KaTeropum “xopowo — nnoxo”. lpexae BCEro, HOPMUPYEM aHaANUTUYECKYID OLEHKY Tak, YTOBbl MpW MAOXWX
npoeKTax HopMUpoBaHHas oLeHKa Yo(yo) Npubnuxanach K eauHuLe, a Npu XopoLUKX — K HYMHO.
oeanbHbIMU 4Nt MUHUMU3UPYEMBIX KPUTEPUEB ABMNSIOTCA WX HYNeBble 3HaueHus . Monoxme B popmyne (3)

vor =0,Vk €[l,s],

nony4nm = 5. CooTHOWeEHME

)4 min

Ymin _ s

Y S 1
2 (1= yor)
k=1

[13€T HOPMUPOBAHHYIO, HO MaKCUMU3LDYEMYI0 aHaMMTUYECKYIO OLIEHKY. [lefiCTBUTEMNBHO, MpY MAOXMX MPOEKTaX,
Te. mpn Yoi —> 1, a7a oyenka obpawaetca B Homb, a npu xopowwx npoextax (Voxr —> 0), owa

CTPEMUTC K eduHULUe, a HaM HyXHO HaoGopoT. YToGbl MomyuuTb Tpebyemyil HOPMUPOBAHHYIO
MUHUMU3UDPYEMYHO OLEHKY, HEOGXOAMMO MONOXUTh

Yo=1-Y
1 OKOHYaTENBHO ANS YHUPULUMPOBAHHON CKaNsPHOM CBEPTKM MMEEM
S S

Yo(yo) =1~ =1

Si-yp OO “
k=1
HopmupoBaHHasi aHanuTuyeckast oueHka npoekta Yy Toxe M3MepsieTcss Nno 0OpalleHHOA HOPMUPOBAHHOM
yHaameHTanbHo! Wwkane (Tabn. 1), koTopas B TEPMUHAX TEOPUN HEYETKUX MHOXECTB SIBNSIETCS (PyHKUMEN
npuHagnexHocT [2]. C ee nomoWbio OCYLLECTBNSETCA nepexod OT uucna Yo K COOTBETCTBYHLLEN
KayecTBeHHoOW rpagaumn. Hanpumep, ecnm Yy = 0,48, TO COOTBETCTBYOLLMA MPOEKT KrnaccuduumpyeTcs Kak
“yooBNeTBOPUTESbHBINA".

B maTemaTtuke 1 CMexHbIx 06nacTax NCnonb3yeTcst NOAXOA 3aMeHbl NePEMEHHbIX. B Teopun SneKTpOTEXHWKM OT
(OYHKUMIA  [ENCTBUTENBHOTO MEPEMEHHOTO NEpexoasT K (YHKUMM KOMMNEKCHOrO NEPEMEHHOr0 W nocne
npeobpasoBaHuin 06paTHO K AENCTBUTENbHbIM uyucnam. B Teopuu ynpaBneHus u3 BpemeHHOW obnacTu
NEepexoasT B YACTOTHYIO W MOCNe BbIYMUCNIEHNN 06paTHO K (yHKLUMAM BpeMeHu. B onepaunoHHOM McumncneHmnm
(npeobpasoBaHns  Xesucanga, flannaca u Ap.) And  peweHus  guddepeHUmanbHbIX  YpaBHEHWN
OCYLLECTBNSIETCA NEPEXOL OT OPUTMHAMOB K M300paXeHWsM, HaL KOTOPbIMU MPOU3BOAATCA aneebpauyeckue
LEeNCTBMS 1 3aTeM BbIMonHseTcs obpaTtHoe npeobpasoBaHue OT M300paxeHuit K opuriHanam. MsnoxeHHoe
BblLLE MOCMEfOoBaTENbHOE NPUMEHEHME OMepaLyin Nepexoaa OT HEYETKMX KAYECTBEHHbIX rpagauui K ymucnam,
aHanUTUYeCKNX OEeNCTBUA C YMCnamMn M 3aTeM BO3BpaTa K JIMHIBUCTUYECKAM (KAYECTBEHHbLIM) KaTEropusiM
SBNAETCS OAHUM M3 NPOSIBMEHNA JAHHOTO NOAX0Aa.
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Mpodunb npoekta

[ns BW3yanu3auuu BEKTOPHON OLIEHKWN Hay4HbIX KOCMUYECKMX MPOEKTOB MOXHO MCMONMb30BaTb COBOKYMHOCTb
HOPMWPOBAaHHBIX KPUTEPUEB Yok Ha 3Toi 0cHOBe cTpouTes rpadmyeckuini 0bpas npoekTa (‘npodunb npoekra’).
cnonbayeTcs naes U3BECTHOMO ncmxodmanonoryeckoro tecta “MuHHecoTa”. Msyyast peakuuy YenoBeka Ha
BHELLHWe BO3LEeNCTBMS, NCUXOMOTM OLEHWBAIOT 3TW PeakLun No pasnmyHbIM nokaaTensam, 0603HauarT OLEHKN
TOYKOW Ha LUKane, COEAMHSIIOT TOYKM MMHWAMM W BbICTPaMBAOT TaK HasblBaeMbld “podunb numyHocTn”. Ons
OMbITHOTO CneuManucTa Takon rpaduyeckuin obpa3 no3BONsSET CO3AaThb LENOCTHOE npefcTaBneHne o6
OCHOBHbIX CBOWCTBaX JIMYHOCTW TECTUPYEMOrO Yenoseka. Ha ocHoBe KOHUenuuW npoduns UYHOCTY
pa3paboTaHbl METOAUKM MPOTHO3WUPOBAHUS MOBELEHUS YerioBeKka B TEX UMW MHbIX YCHOBUSX, METOAbI OLEHKM
€ro nponpurogHOCTH, pekoMeHaauun Ans npodopueHTauum u T.0. AHanornyHbIM 06pasoM, KOHLenuus
npochuns npoekTa No3BONSET CO3AaTb UeIoCMHbIU rpacuyeckuin obpas OLEHMBAEMOro NpPOeKTa, Y4To MOXET
oKa3aTbCs BECbMa MOMe3HbIM, Hanpumep, Npu 3KCNPeCc-OLeHKax A1 pyKOBOAUTENS NPOrpammbl.

Mpumep

Onsa  wnnoctpauun  npuBegeM  nMpuUMep  OLUEHKM  3PEKTUBHOCTW  HAy4yHOrO  KOCMMYECKOTO  MpOoeKTa
«BbnocopbeHT». ITOT npoekT Obin BbiOpaH Kak WMEKLUMA MPUOPUTET [ANs BKIIOYEHUS B MporpaMmmy
3KCMepuMEHTOB Ha 6opTy MexayHapoaHOM KocMMYeckod CTaHuuu. [ng oueHkm ero  3dhdeKTUBHOCTY
NpUBIEYEHbI BbICOKOKBANN(ULMPOBAHHbIE CNELWNanmCTbI-9KCnepTbl U3 CreayHLLMX OpraHu3aLmi:

1. WHctutyT 60Tanmku uM. M.I". XonogHoro HAH YkpauHbi.
2. Wnetutyt dmsnonorum um. 0.0. Boromonbua HAH YkpanHbl.
3. HauuoHanbHbIin GoTaHnyecknin cag um. M.M. Mpuwko HAH YkpauHbi.

B npouecce koHCynbTaumii ¢ akcnepTamu Bbinn onpeaenexsl 4 rpynnbl (pyopuky), Brnovarowme 28 kputepues
OLEHKM [aHHOr0 Hay4YHOro KOCMUYecKoro npoekTa. Begywiue COTPYAHUKM MepeyUcneHHbIX OpraHu3aLiuii
3aMONMHUMM  aHKETY, MOMyYeHHble Yucrna SBMAKTCA pes3ynbTaToM 006paboTkM gaHHbIX 3KCMepTU3bl Mo
U3NOXEHHON BbILLe MeToAuke. HOpMUPOBAHHbIE KPUTEPUM PacCUMTLIBAKOTCA MO hopMyne (2) U npeacTaBieHb! B
Tabn. 2 (npodwnb npoekta). Mpodwnb AaeT LENOCTHOe NpeAcTaBneHue 00 OUEHMBAEMOM MpPOEKTE Mo
COBOKYMHOCTU HOPMMPOBAHHbIX KpUTEPUEB KayecTBa. Crnieumanict OTMETUT, YTO 3HAYEHWUS MUHUMM3NPYEMbIX
KpUTEPMEB JOCTATOYHO HU3KKE, HO HabNIAAaeTCs HEKOTOPbIM pa3bpoc B rpynnax.

[ins aHanUTMYeCKoN OLIEHKM KNaccuyeckum MeToAoM Bocronb3yemes dopmynont (3) u nonyuum Y(yo) = 31,34,
Mo dopmyne (4) onpegenum Yo = 0,11. ObpatusLumch k Tabn. 1 Kak K PYHKLAN NPUHALNEKHOCTU, OBHaPYXMM,
Y4TO 3TOMY 3HAYEHMIO HOPMUPOBAHHOW OLIEHKW COOTBETCTBYET rpajaums “ka4ecTBo NPOeKTa BbICOKOE”.

3aknioyeHue

MeToa aHanUTM4ecKOM M Ka4yeCTBEHHOM OLIEHKN NPO3KTOB C MCMNOJZIb30BAHUEM TMOHATUA HEJIMHENHON CXeMe
KOMMNPOMUCOB NPEANIOXEH B CTaTbE. CnoxHble anemMeHTbl METoaoNoruu UNKOCTPUPOBaAHbI Ha NpuUMepe.
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Tabn. 2. Mpodunb npoekTa “BruocopbeHt”

MecTo Ha wkane 0 - 1
Kputepun 3HaueHue
01,0203 |04 |05]|06 |07 |087]09]| 10
Yot 0,00
Y02 0,10
Yo3 0,25
Yo4 0,17
Yos 0,02
Yo 0,17
Yor 0,17
yos 0,20
Yoo 0,12
Yoto 0,02
Yot 0,15
Yo12 0,47
Yot3 0,20
Yota 0,15
Yots 0,03
Yot6 0,03
Yotr 0,23
Yors 0,22
Yota 0,07
Y020 0,00
Yoz1 0,07
Yo22 0,07
Yo23 0,13
Yoo4 0,07
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Yo2s 0,00
Yoz 0,20
Yoz7 0,23
Yo2s 0,00
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Multi-criteria evaluation of Space Activity Projects
Albert Voronin

Abstract: The systematic approach to the evaluation of projects in space activities is considered. Such a project
is a complex system with conflicting properties. Therefore, the evaluation and optimization (selection) projects in
space activities are based on the theory of multiple criteria decision making. A method for both analytic and
qualitative vector evaluation of projects using the concept of nonlinear compromise scheme is proposed. An
actual example to illustrate the possibility of the proposed method is given.

Keywords: System Analysis, Multi-criteria Evaluation, Non-linear scheme of compromises, Project Profile.

ACM Classification Keywords: H.1 Models and Principles — H.1.1 — Systems and Information Theory; H.4.2 —
Types of Systems.
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KOMMNEKCHbIN NOAXOA K UCCNEAOBAHUIO ®PAKTAJIbHbIX BPEMEHHbIX
PANOB

NMoamuna Kupuyenko, llapuca Yanas

AHHomauyus: B pabome npednoxeH KOMNIeKcHbIl noxod K aHanu3y ghpakmarnbHbiX ceolicme camMono00bHbIX
cryqaliHbIX npouyeccos no epeMeHHbIM psdam Hebonbwol OnuHbl. [TpusedeHa nocrnedogamenbHOCMb 3Manos
nposedeHus (hpakmarbHO20 aHanu3a. dmumu smanamu sensmes: npedsapumerbHbIl aHanus, ekyarwul
yOarneHue KpamKOCPOYHOU 3a8UCUMOCMU U 8biA8IEHUE UCMUHHOU A0r20CPOYHOU 3agucumMocmu; nposepka
a2unomesbl 0 Hanuyuu ceolicmea camonodobusi; HeCMeWeHHOe UHMepsasnbHoe OueHUsaHUe nokasamers
Xepcma 8 crydasix CMayUOHapHbIX U HecmayuOHapHbIX BPEMEHHbIX psdo8 HEeCKONMbKUMU Memodamu;
YMOYHEeHUe nomy4YeHHoU OUeHKU nokasamens Xepcma.

Knroyesble crnoea: camonodobHbili cmoxacmuyeckuil npouecc, epemexHoll psid, nokasamenb Xepcma,
Memodb! OUeHUBaHUS nokazamens Xepcma.

ACM Classification Keywords: G.3 Probability and statistics - Time series analysis, Stochastic processes, G.1
Numerical analysis, G.1.2 Approximation - Wavelets and fractals.

BBepeHue

3agaun  COBPEMEHHOM  HENMMHEMHOM  (DM3NKM, PadMOSNEKTPOHMKM, TeopuM  ynpasneHus, o6paboTku
n3obpaxeHuin, TpebyloT pa3paboTkM W MPUMEHEHUS HOBbIX MaTEMATUYECKUX MOZener, MeTO4oB W
anropuTMuyeckoro obecneyeHus aHanuaa faHHbIX. B HacTosiwee Bpems cTano o6LlenpusHaHHbIM, YTO MHOTME
CTOXaCTU4ECKME NPOLECChl B NPUPOAE W TEXHWUKe 0BnagatoT AONrOCPOYHON 3aBMCUMOCTBIO U (hpaKTanbHOM
CTpyKTypoi. Hanbonee ageksaTHbIM MaTeMaTUYECKUM annapaTtoM Ans UCCefOBaHUs AWHAMUKN W CTPYKTYPbI
TaKuX NPOLIECCOB ABNSETCS paKTanbHbIi aHanun3.

Camonopobue crnyyaiHbIX MPOLIECCOB 3aKMOYaeTC B COXPAHEHWM BEPOSTHOCTHbIX XapaKTepUCTUK Npu
u3MeHeHun maciutaba BpemeHu. CtoxacTuyeckui npouecc X () sensetcs camonogobHelM ¢ napameTpom H

ecr npoLjecc @ X (at) onuchIBaETCS TeMM Ke 3aKOHaMM KOHEUHOMEPHbIX pacripeneneHiit, uton X(t):
Law{a " X(at)} = Law{X (t)}, Va>0,t>0 . (1)

Mapametp H, 0<H <1, Ha3biBaeMblii Noka3aTenem Xepcta, NpefcTaenseT coboi creneHb camononobus

npoecca. Hapsigy ¢ 3TUM CBOICTBOM, nokasatenb H > 0.5 xapakTepusyeT Mepy LONroCpPOYHOI 3aBUCUMOCTM
CTOXaCTHU4eCKOro npoLecca, T.e. yobiBaH1e aBTOKOPPENSILMOHHOM thyHKUMKM r(K) MO CTENEHHOMY 3aKOHY:

r(k)~k™?, k—>w,0<p<1, H=1-(812).

OnHMMK M3 NEepPBbIX peanbHbIX CTOXACTUYECKMX MPOLECCOB, Y KOTOPbIX Oblmn 0BHapyxeHbl camonogobHble
CBOWCTBA, SIBMSOTCA MHPOPMALMOHHBIE MOTOKM JaHHbIX B TENEKOMMYHMKALMOHHBIX ceTsx. [ins camonofobHoro
Tpacuka MeTOAbl pacyeTa XapakTEPUCTUK KOMMBIOTEPHOM CETW (MPOMYCKHOM CMOCOOHOCTM KaHanoB, eMKOCTY
OydhepoB 1 np.), OCHOBaHHbIE Ha KNMACCUYECKMX MOAENSX, HE COOTBETCTBYIOT HEOOX0AMMbIM TPpebOBaHMSIM 1 He
Mo3BONSOT aAEeKBaTHO OLEHWBATbL Harpy3ky B cetu. CywectByeT OOnbliOe KOMMYECTBO nybnmkaumi,
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NOCBALLEHHbIX aHanu3y pakTanbHbIX CBONCTB Tpadmka M UX BANSHUS Ha (PYHKLUMOHWPOBAHME W KayecTBO
obcnyxuBaHus TenekommykaumonHon cetu [Willinger, 1996; Stollings, 2003; Sheluhin, 2007].

[dpyrum npuMepom (pakTanbHbIX CTOXaCTUYECKUX CTPYKTYP SBNSKOTCS COBPEMEHHble (DMHAHCOBbLIE PbIHK.
fMnoTesa hpakTanbHOCTM  (DMHAHCOBbIX PSAOB  MpeanonaraeT, 4TO pbIHOK npeacTasnser  coboin
camoperynmpyemyto MakpO3KOHOMMYECKYI0 CUCTeMY C OOpaTHOM CBS3bl0, MCMOMb3yHOLLY0 MHGOPMaLMIo 0
NPOLLMbIX COBLITUAX, BAMSIOLLMX Ha PELUEHUS B HACTOSILLEM, U COLEPXaLLyt0 JONTOBPEMEHHbIE KOPPENsLum v
TpeHabl. PbIHOK ocTaetcsi CTaburbHbIM, MOKa OH COXPaHSIET CBOK (PpaKTanbHyl CTPYKTYpy. AHanusupys
OWHAMUKY BO3HUKHOBEHUS Y4YaCTKOB C PasfMYHOM (PpaKkTanbHOW CTPYKTYPOW, MOXHO AMarHOCTMpOBaTh W
MPOrHO3MpPoBaTh HECTabMMbHbIE COCTOSHMS (KpU3KnChI) pbiHka. [Peters, 1996; Lnpses, 1998]

B nocneaHue rogbl MHOTOYMCNEHHbIE MCCMEAOBAHWUS MOKA3anu, YTO MHOTME OMOSNEKTPUYECKME CUrHanbI
obnagatT (ppakTancHon CTpykTypon. OTYeTnmMBble W3MEHeHWst (hpakTamnbHbIX XapakTepUCTUK Kapauo- K
SHUedanorpaMm NpoSIBNAKOTCA NPy PasnuyHbiX 3aboneBaHusx, Npu U3MEHEHUN YMCTBEHHON W (DU3NYECKON
Harpyskm Ha opraHuaMm. OpakTanbHbll aHann3 GUMOSNEKTPUYECKUX CUrHAmNoB MOXET SIBNSTHCS OCHOBOW NS
NpOBedeHUst CTaTUCTUYECKUX WCCMEAO0BaHMIA, YTO MO3BOMMUT CHOPMYNMPOBaTb METOAMKM, KoTopble OyayT
3HaYMMBbI M NS KNuHUYeckoi npakTukn. [Peng, 1994; Kantelhardt, 2003].

OueBUaHO, YTO OLEHUBaHME nokasaTens Xepcra no SKCNepuMEHTanbHbIM JaHHbIM UrPaeT BaXKHENLLYIO posib B
n3yyeHun npoueccoB, obnapalowmmm  cBocTBaMKU  camonopobus. CyliecTtByeT MHOXECTBO METOAOB
OLEHWBaHMS napaMeTpa Camonofobus, Kaxablil W3 KOTOPbIX HECET OTneyaTok TOoW 0bnacT HayuyHbIX
NPUNOXEHUA, rae OH nepBoHavanbHo paspabatbiBanca [Willinger, 1996; Clegg, 2005; Sheluhin, 2007;
Kantelhardt, 2008]. Mpu oueHnBaHUM NokasaTens XepcTta Ha NpakTUke Haubonee YacTo MCMOMNb3yKTCS METOADI
HOPMWPOBAHHOTO pa3Maxa, M3MEHEHUs Aucnepcun psga, PnyKTyaLmoHHoro aHannsa. Ocoboe 3HaveHue cpeau
METOZOB MCCreaoBaHNs (PpakTanbHbIX HECTALMOHAPHBIX NPOLECCOB MMEIOT METOAb!, OCHOBaHHbIE Ha BeBET-
npeobpasoBaHnsax. OCHOBHbIE MAEN BeWBNeET-pakTanbHbIX METOA0B aHanu3a copMynupoBaHbl B pabotax
[Mallat, 1998; Abry, 1998, 2002; Flandrin, 2009].

C KaxgblM [HEM 4ucno MybBnukauuii, CBS3aHHbIX C MPaKTUYECKUM MpUMEHeHWeM (paKkTanbHOro aHanusa
pacTeT. OfHaKo B HacTOsILLee BPeMS HE CYLLECTBYeT YHUBEPCANbHOTO MOAXOMA K OLEHMBaHWIO paKTanbHbIX
XapaKTepUCTUK, OCHOBAHHOTO Ha MpeBapuTENbHOM WCCIEAOBaHUM KOPPENSALMOHHOM CTPYKTYpbl MpoLecca.
OCHOBHbIMW  HefocTaTkami B MpUMEHEHUN MeTOAOB (PaKTanbHOTO aHanM3a SBMsSeTCs: OTCYTCTBUE
npeaBapuUTenbHOrO UCCrieoBaHNst KOPPENALMOHHONM CTPYKTYpbI NpoLecca, NMpUMEHeHNe TOMNbKO OHOTO METOAA
aHanusa, cnaboe UCCNeNoBaHME CTATUCTUYECKUX CBOWMCTB OLEHOK (hpaKTanbHbIX XapakTEepUCTUK, MOMyYeHHbIX
Mo BPEMEHHbIM psiiaM Marion AnuHbI.

Llenbto paboTbl siBnsieTcst paspaboTka KOMMNEKCHOTO MCMoMb30BaHWs MeTofoB (DpaKkTanbHOrO aHanusa Ans
UCCTEAOBaHUS BPEMEHHbIX pPSAOB  HEBOMbLIOA  [fMHBI, C MPUMEHEHWMEM  CheupanbHbIX — MeTOLOB
npeaBapuUTenbHOrO UCCeAoBaHNs AaHHbIX.

OcHoBHbIe MeTOAbI OLleHMBaHUA NokasaTtens Xepcrta

MomeHThI q -ro nopsigka camonogoBbHoro cnyyaitHoro npowecca (1) MoXHO BbipasuTb creaytoLm obpasom:

M| X (0" |=Cla)- ™, ci@)=M| x| @)

OakTuyecku Bce MeTofbl OLEHMBaHWS napameTpa camonogobusi no epemenHomy psgy x(t), t=1,...,N,
GasnpyloTC Ha BbIMOMHEHNM COOTHOLUEHWS (2) NpW 3HaYeHuM q =2. MeToa HOpPMMPOBAHHOTO pasmaxa,
NpeanoXeHHbIN [.XepcToM 1 [0 CUX Nop SBNSAKWMWIACS OAHUM U3 Hauboree MonynsipHbIX B UCCMELOBAHUAX
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(bpakTanbHbIX PsAoB camoit pasnuyHon npupodbl [Feder, 1988], ocHOBaH Ha CKEMAMHIOBOM COOTHOLUEHMM
M[R(z)/ S(z)] oz, tae R(z) - pasmax kymynstusHoro psga x®™(t,z), S(z) - cpenee

KBagpaTN4eCKOe OTKIOHEHME MCXOHOr0 psaa. MeToa n3MeHeHns aucnepcun arperMpoBaHHoro psga Haubonee
4acTo WCMONb3yeTcs MpW UCCredoBaHWWM NPOLECCOB B TeNeKOMMYHWKaUMOHHbIX ceTsx [Stollings, 2003] w

N 1 km
6a3v|pyeT0ﬂ Ha TOM, 4TO pJucnepcus arperMpoBaHHbIX BPEMEHHbIX Cepun X,((m)zz Z X(t),
t=km-m+1

k=1..,N/m, nogysHseTcs 3aBUCMMOCTM Vaf'(X(m))oc

MLEX). MeTon  [eTpeHaMpOBaHHOrO

cnykTyaumoHHoro aHammsa ([Q®PA), nepBoHavanbHO npednoxeHHbln B pabote [Peng, 1994], B HacTtosiwee
BpEMS SBNSETCH OCHOBHbIM METOZOM OnpefenieHns camonogobus Ans HeCTaLMOHapHbIX BPEMEHHBIX PSAOB

[Kantelhardt, 2001, 2008]. B meToae A®A BbluMcrisieTcst dpyHKLms dyHkUus F2(7) = %tZTj (y(t)— Ym(z‘))2 , roe
=1

Y,,(t) — nokanbHbll M-NONMHOMMAnbHbIA TpeHn. ®yHkuma F(7), ycpeaHeHHas no Bcemy pagy y(t),

obrnagaeT CKeNMHroBoi 3aBUCUMOCTbI)  F(7) oc . BeneneT-oLeHMBaHWe nokasaTens Xepcta Gasupyetcs
Ha CBOWCTBaX AETaNN3NPYHOLLMX BENBNET-KOIDMULIMEHTOB, KOTOPbIE HA KaXKOOM YPOBHE PA3NOXEHNs j TaKke
obnagatot camonopobuem. Meton Bemnet-oueHnBaHus [Abry, 1998] ocHOBaH Ha TOM, YTO M3MEHeHue

3HAYEHNN BEMBNET-3Heprm £ NOAYNHSAETCS CKEMMMHIOBOMY OTHOLLEHUO E < 2(2H+T

KomnnekcHbIN noaxoa K OLlEHMBaHWUIO NOKa3aTens XepCTa

B pabotax [Kirichenko 2010; 2011; Kupuuerko, 2006; 2010] BbINOMHEH CPaBHUTENBHBIA aHANN3 CTaTUCTUYECKNX
XapakTepuCTMK OLIEHOK mapameTpa XepcTta, MOMyYeHHbIX BbllenepeyncrieHHbIM MeTog4aMi No BPEMEHHbIM
psgam Manow Anuubl. MoaBoas WTOrM UCCNEAOBAHMIA, MOXHO NPEASiOXMTb CMEayHLLy0 CXeMy NpOBeAeHUs
(bpaKTarnbHOro aHanm3sa HEKOTOPOro CryvanHoro npoLecca, NPeACTaBNeHHOro BpeMeHHbIM pagoM anHel N . B
OCHOBHbIX 3Tanax (hpakTanbHOro aHanu3a 3afeiCTBOBaHbl MeTofbl HOPMUPOBaHHOTO pasmaxa, AGA u
BeMBneT-oLeHnBaHns. ockonbky Ans NpUMEHeHWs annapata BeiiBneT-npeobpas3oBaHuil  Heobxoanmo
COOTBETCTBYIOLLEE MporpammHoe obecrieyeHne M onbiT paboThbl, ONWUCaHWe anropuTMa MOCTPOEHO TakuM
06pa3om, 4TO MCMONb30BaHWe METOLOB BEMBNET-OLEHUBAHUS SBNSETCS XenaTenbHbiM, HO He 0Bs3aTenbHbIM
anemeHToM. OgHako npumeHenne metoga [PA saBnseTcs Heob6XoaWMbIM MO ABYM MpUYMHAM: 3TOT METOA
obrnagaeT JOCTATOYHON TOYHOCTBIO M MpeaHasHayeH 45 paboTbl C HECTALMOHAPHBIMI BPEMEHHBIMI pPSLaMK.
PaccmMoTpuM noaTanHyl peanu3auuio  KOMMNEKCHOrO Moaxoda K OLEHMBaHMIO (bpakTanbHbIX CBOWCTB
camonogo6HbIX BPEMEHHbIX PS0B.

9man 1. MNpeaBapuTenbHOE UCCnefoBaHNe CTPYKTYPbl BPEMEHHOrO psja.

1. Mpexae YyeMm npucTynath K pakTanbHOMY aHanu3y BPEMEHHOTO psiga, HeO6XOAMMO BbISICHUTL U3 anpUOPHO
M3BECTHOW MHADOPMALIMK, SBAISIETCS NW PSS, KYMYNSTUBHBIM (Hanpumep, Kypc BantoThbl) Unu npeactasnsaet cobon
psag npupaLieHun (Hanpumep, TEeNeKOMMYHWKAUMOHHBIA Tpadvk daHHbIX). Ecnn no ceoeit npupoge psg
SBNAETCH KyMYNATUBHBIM, TO HUXeyKasaHHble aTambl (hpakTanbHOro aHanuaa OTHOCATCS K COOTBETCTBYHOLEMY
psay npupaLleHun.

2. OnpefeneHne MHTEPBamNoB Pa3fMYHbIX CKENMUHIOB.

Ecnu camonogo6HbIit npoLecc 06r1aaaeT HEeCKOMNbKMMM CKeMMMHraMu, 3aBUCSILLMMI OT BPEMEHHbIX MHTEPBAOB
(Hanpumep, AHEBHble W YacoBble AaHHbIE ANs BamioTHbIX PSAOB), TO HA KAaXOOM TAakOM WHTEpBane AMHamMuKa
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BPEMEHHOTO psiAa OMpefensieTcs COOTBETCTBYIOWMM mnokasaTeneM Xepcrta. [ns onpefeneHns Takux
WHTEpBaroB HafO MOCTPOUTL MokasaTerb XepeTa, kak (yHKLMIO OTCYETOB BpeMeHM. Takol nofaxoa BO3MOXEH
npy NPUMEHEHUM METofa HOPMUPOBAHHOMO pasmaxa, Koraa WHTepBarbl BPEMEHW 7 M3MEHSTCS MarbiMu

npupalleHnamn H(z) = f[Iogg(r)] [Peters, 1996] .

Kpome MeToga HOPMMPOBAHHOrO pa3Maxa [l BbISBMIEHUS WHTEPBANIOB PasHblX CKEMNMHIOB MOXHO

NCMoNb30BaTh NOCTPOEHNE (IYKTYaALMOHHON OYHKUMN Fpea(7) MeTogom A, Ecnin CyLiecTByeT HECKOMbKO

CKEINMHIOB, PYHKUNS Fpea(7) M3MeHWT yron HaknoHa. OpHako, B OTAMYME OT METOfa HOPMUPOBAHHOTO
pa3Maxa, KOTOpbI UCCTeAyeT AONMTOCPOUHYI0 3aBUCUMOCTb BPEMEHHOTO psifia B [ManasoHe BCEil ero [AnnHbl,

ryKTyaumoHHas (YHKUMS MOXET ObiTb KOPPEKTHO MOCTPOEHa TOMbKO Ha WHTepBane Ao 3HauyeHun N/ 4
[Kantelhardt, 2001].

3. BbisiBNeHne v yganeHue KpaTkOCPOYHOM aBTOPErPECCUMOHHOM 3aBUCUMOCTW. MpoBepka rMnoTesbl 0 HanM4uu
camonomobus.

R/ S -aHanu3 nos3sonsieT 0BHapyXuTb M YCTPaHUTb KPATKOCPOUHYK 3aBUCUMOCTb, XapaKTepHylo Ans
aBTOPErpPeCcCMOHHbIX NpoLieccoB. Hannune aBTOPErpeccyoHHON 3aBUCMMOCTY CMELLAeT 3HaYeHUst nokasartens
XepcTa 1 JeMOHCTPUPYET NOXHYI0 AONroBpemMeHHyo namsate [Peters, 1996; Wupses, 1998; Kupunuenko, 2006].
MoaToMy, Npu BbISICHEHUN (DpaKTanbHONW CTPYKTYpbl BPEMEHHOrO psida HeobxoauMo cHayana BbISCHUTL
Hanmume KpaTKOCPOYHOMN 3aBMCUMOCTW. [N 3TOro Hago 3HaveHns BpeMeHHoro psiga X(t) perpeccupoBath Kak
3aBMCUMYI0  NepeMeHHyl npotB  X(t—1) WM HalWTM NUHEMHYK  3aBMCUMOCTb  MEXZY  HUMM:
x(t)=a+b-x(t—1). 3HaummocTb koadhpuuMeHTa b CBMAETENLCTBYET O HaMMuMM  KPaTKOCPOYHOM

3aBucumocTy. [ins ee yctpaHeHus onpegensetcs octatok: S(t) = x(t)—(a+ b - x(t —1)).

Mocne atoro nposoantcs R/ S -aHanua octatouHoro psiga S(f). Ecnm wmexogHbin psg  x(t) wven

[0NTOCPOYHYHO 3aBUCHUMOCTb, TO OHA COXPAHSIETCS, B TO BPEMS, Kak KpaTKOCPOYHAs 3aBUCHUMOCTb YCTPaHSIeTCS.
Ecnu aBTOperpeccuoHHast 3aBUCUMOCTb SIBNISIETCS 3HAYNUMOIA, TO BCE HUKE YKasaHHble 3Tanbl (paKTarbHOro
aHann3a OTHOCSTCS K OCTaTOMHOMY BPEMEHHOMY PsAy.

Ecnn 3HaveHne napametpa Xepcta H 6rmsko k 0.5, HeobxoguMmo npOBEpUTL MMMOTE3Y O HaANMYUM
camonofobus. B kayecTBe HyneBow runoTessl 00bIYHO NOCTYNMUPYETCS, YTO NPUPALLEHUS ClyYanHoro npoLecca
UMEIT HesaBUCUMBIN XapakTep. B pabote [Peters, 1996] npeacTaBneHbl Kputepuu U 06ractu NPUHATUS LaHHON
rnoTesbl.

KauecTtBeHHoM I'IpOBepKOI7I Hanu4Ms  CBOWCTB  CTATMUCTUYECKOrO CaMOI'IOJJ,OGVIFI ABNAETCA NOCTpOEeHNe

. 1 km
arpermpoBaHHbIX BPEMEHHBIX Cepuii x,((m):— > x(t), k=1,...,N/m, n noctpoeHne ans Hux
m t—km-m-+1

BbIOOPOYHbIX ChYHKUMIA pacnpedenerus. B cnyyae camonogobHocTy BpeMeHHoro psiga X(f) arpervpoBaHHble
CEpuM UMEOT 0OAMHAKOBOE pacnpefeneHne, NOATBEPKAEHHOE CTaTUCTUYECKUMU KpUTEPUAMMU.

9man 2. OueHnBaHKe NokasaTens Xepcra no cTaluMoHapHOMY psay.

[ns oueHnBaHMs nNokasatens Xepcta HeoOXOAMMO OnpeaenuTb, ABIseTca nu psa X(t) CTaunMoHapHbIM WK

HET M3BECTHbIMM CTaTUCTMYECKUMM MeTodamu. Ecnu psa cTaumoHapeH, TO CTeneHb camonogobus H
WHTEepBarbHYI0 OLIEHKY MokasaTensi Xepcta MOXHO OnpeaenuThb BbilleykasaHHbIMU UMK KakuMu-nnbo Lpyramu
MeToaaMu.
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PesynbTaTbl MCCMEJOBaHWiA MOKasanu, 4TO OUEHKM nokasatens Xepcta H, KOTOpble MOSyYeHbl
PacCMOTPEHHbIMIM MeTOAaMW MO peanu3auusmM HeOOMbLIOA [NMWHbI, SIBNSIETCS CMELLEHHBIMW HOPMArbHO
pacnpefeneHHbIMU  CyYyalHbIMU BENUYMHaMW. [N KaXgoro Metofa CMeLleHWe 3aBUCUT OT MCTUHHOMO
3HaYeHMsl cTeneHu camonomobusi npouecca U AnvHbl BPEMEHHOTO psaa. MUHMManbHOE CMELLEHME UMET
OLEHKW, nonyyeHHble Metogom LOA u ¢ nomowblo BenBreT-npeobpasoBaHns. CpegHue KeagpaTuyeckue
OTKITOHEHWS OLEHOK 3aBWUCAT OT METOAA OLEHWBAHUS M YMEHbLUIAKOTCS C POCTOM ANMHbI psaa. MuHuManbHble
CpeaHuWe KBaapaTYecKne OTKIOHEHNS UMEIOT OLIEHKM, NOMYYeHHbIe C MOMOLLb0 BEMBIET-aHanuaa.

Bbinn nccnenoBaHsl Bbl60p0quIe 3aKOHbl pacnpefeneHna OUEHOK MnapameTpa XepCTa M NOKa3aHOo, 4YTO OHU
MMEKT HOpManbHOE pacnpeaeneHue. B atom Chyyae oLeHKa nokasartens XepCTa MOXET ObITb npeacraBneHa
MHTEPBANom 3Ha4eHUH, BHYTPW KOTOPOro C 3afaHHoM BEPOSITHOCTBIO HAXOAUTCS UCTUHHOE 3HaveHne H :

I:I+A—taS<H<I:I+A+taS, (3)
rie N — [OnuMHa uccnedyemoro BpeMeHHoro psda; method — BblOpaHHbI MeTog OLEHWBaHUS,
I:I=I:I(N,method) — MONYYeHHOEe 3HaYeHWe OLEHKW nokasatens Xepcra no peanusaumn ArvHbl N;
A = A(N,method) - BenniMHa CUCTEMATUYECKOTO CMELLEHUS OLEHKM, pacCyUTaHHas Mo MOAEMbHbIM
peanu3aumam grveel N; S = S(N,method) - cpeaHee KBagpaTUYeckoe OTKMOHEHME, pacCYMTaHHOE Mo
MoJenbHbIM peanu3aumam AnuHbl N; o — Tpebyemblit ypoBeHb 3HauMMocT; t, — KBaHTWUMb MPOCTEMLIero
HOpMarbHOro pacnpeaenexus.

Aman 3. OueHnBaHKe NokasaTens XepcTa no HecTaUMOHapHOMY psay

Ecnn psag HectaumoHapeH, TO CTeneHb camonofobus v WHTepBarbHYH0 OLEHKY nokasaTtens Xepcra HyXHO
onpeaenats metogom A 1 ¢ NOMOLLbI0 BENBET-OLEHWBAHMS.

1. Ecnv vccneayemblit BpeMEHHOI psifi HECTALMOHapeH, HeoBXoaMMO UCCNEAoBaTh ero CTPYKTYPY C MOMOLLbO
MOCTPOEHUS KOPPENSALIMOHHON (PYHKLWM (CMEKTParbHOA MAOTHOCTK) W CMEKTpa BEVBMET-3HEPruM, KOTOpbIE
NO3BONSIOT BbISIBUTb TPEHO0BLIE U LMKNMYECKVE COCTABNSIOLME psaa.

2.Tlpn oueHnBaHuM nokasatens Xepcra Mmetogom [A®A, Heobxogumo cCHayana nNPOBECTU MPUKMAOYHOE
OLeHMBaHME, MCMONb3ys MNoKamnbHble MOMWHOMbI YBENUYMBAIOLLEACS CTEMEHW W ONPefeniTb HauMEHbLLYIO
CTeneHb NOMMHOMA, HAYMHasA C KOTOPOM OLieHKa nokasaTens Xepcra nepectaet U3MeHsTbes. [locne atoro ans
OLEeHMBaHMs camonofobus BpemMeHHOro psga HeobXoaMMO yhansaTb NOKamnbHbIA MOMMHOMWANbBHBIA TPEHS,
HaOeHHOW CTENeHu.

3. BeilBneT—oLeHMBaHME CYLLECTBEHHO HECTALMOHAPHOMO BPEMEHHOr0 psfda MOXHO NPOBOAWTH COrMacHo
MeTodam, npencTtaBneHHbiM B pabotax [Kupuuenko 2009; 2010]. B atom cnyvae oueHka nokasatens H
CYLLECTBEHHO 3aBMCMT OT BblBpaHHOrO MaTeEPUHCKOrO BeMBeTa.

Aman 4. YTouHeHWe nony4eHHON OLEHKM nokasaTtens Xepcra.

AHann3 KOppensuMOHHOW 3aBUCUMOCTM Mexay OLeHkamu napameTpa XepcTa, MOMy4YeHHbIMIA pasHbIMU
MeTodamu, nokasasn, 4To BblGOPOYHbIE KOI(MULMEHTBI KOPPEnsauuu oka3anucb nexawymin B [uanasoHe
abCoMOTHBLIX 3HAYEHMI B OCHOBHOM MeHblueM 0.5. Koppensuusi BEMBNET-OLEHOK C OLEHKAaMM, MOMyYEHHbIMM
APYrMMM  MEeTOZaMM, SIBNSETCS He3Hauumown. [1o3Tomy, Ans YBENWYEHWSt TOYHOCTW OLEHWBAHWS MOXHO
UCnonb3oBaTb CpeaHee apuPMETNYECKOEe HECMELLEHHbIX OLEHOK, MOMYYeHHbIX C MOMOLLbIO HECKOMbKUX
METOL0B OLLEHWBaHUS.

[ns nOBbIWEHNS TOYHOCTM BEMBNET-OLEHMBAHWS OLEHOK Obln  NpOBEAEH CPaBHWUTENbHbIA  aHanu3
CTaTUCTUYECKNX XapaKTEPUCTUK OLIEHOK, NOMYYEHHBIX C NOMOLLbH pasHbiX BenBneT-pyHKumMi [KnpunyeHko 2009].
KoppensumoHHbIin aHanu3 BeMBneT-oLEHOK nokasaTens Xepcra, nofy4YeHHbIMU C MOMOLLbHO PasHbIX BEMBMETOB,
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nokasan, 4to bonee adeKTUBHON OLEHKOW NOKasaTens Xepcra SBNSeTCA cpeaHee apudpMeTUHECKOE OLIEHOK,
MOMyYeHHbIX C NOMOLLbI0 HECKOMBKIX Pa3HbIX MaTEPUHCKUX BEMBET-PYHKLNA.

3aknoueHue

Takum obpasom, B paboTe NPeAnoxeH KOMMNEKCHbIA MOAXoa K aHanu3y dpakTanbHbIX CBOWCTB BPEMEHHbIX
psinoB. MpeAnoxkeHHbIN METof MpefycMaTpuBaeT MpeaBapuTenbHOe WCCReaoBaHue CTPYKTYPbl BPEMEHHOrO
psifa, HECMELLEHHOe WHTepBanbHOE OLEHWBaHWE NapaMeTpa Camonogobus U COBMECTHOE MCTonb3oBaHue
HECKONbKNX METOZI0B (hpaKTanbHOrO aHamnusa, YTo Mo3BOMseT NOBbICUTL AOCTOBEPHOCTb MOMy4aeMblX OLIEHOK.
[laHHbIA NOAX0A MPUMEHUM [Ns UCCNeAOBaHMSt CamMonoAoGHbIX BPEMEHHbIX PSLOB PasfnyHON NPUPOAbI:
TeNeKOMMYHUKALMOHHbIX TpadhuKkoB, MHAHCOBLIX NokasaTeneil, GUOMEeaNLIMHCKIX CUTHAMOB 1 ap.
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Integrated Approach to the Study of Fractal Time Series
Lyudmyla Kirichenko, Larysa Chala

Abstract: In this works we propose an integrated approach to the analysis of self-similar properties of stochastic
processes for time series of short length. The sequence of steps of the fractal analysis was given. These steps
are: preliminary analysis, including the removal of short-term dependence and revealing the true long-term
dependency; hypothesis testing of a self-similarity; unbiased interval estimation of the Hurst exponent in cases of
stationary and non-stationary time series by several methods; correction of the resulting estimate of the Hurst
exponent.

Keywords: self-similar stochastic process, time series, Hurst exponent, methods for estimating the Hurst
exponent
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LOSSLESS-METO[ CXATUA TOMOIrPA®UYECKUX JAHHBIX

Cepren YaoBeHko, AHatonun LLlampaeB, Enena LLlampaeBa

AHHOmauusi: B pabome npednoxeH KOMNeKcHbIU Memod cxamusi momoeapaghuyeckux 0aHHbIX 6e3 nomepsb.
[MpednoxeHHbIli Memod OCHOB8aH Ha KNacCUYecKux U MoOUUUUPOBaAHHKIX ansopummax cxamusi 0aHHbIX 6e3
nomepb, NO3BOMAWUX YMEHbWUMb HE MObKO MEXINEMEHMHYK U3bbIMOYHOCMb OaHHbIX Ha Kaxoom
CHUMKe, HO U MexKadposyto u3bbImoYHOCMb, 00y CrO8MNEHHYI0 0COBEHHOCMAMU MOMO2PaghUIECKUX OaHHbIX.

Knroueebie crnosa: momozpammbl, Cxamue, MOOUUYUPOSaHHbIU anzopumm KoduposaHus OnuH cepul,
koduposaHue XaghghmaHa, MexanemeHmHas U Mexkadposas usbbImoyHocmu.

ACM Classification Keywords: 1.4 Image Processing And Computer Vision, 1.4.2 Compression (Coding), E.4
Coding And Information Theory — Data compaction and compression

BBepgeHue

B HacTosLee Bpems B MeAULMHE OAHWM W3 Hanbonee MHGOPMATMBHBIX AUArHOCTUYECKMX METOLOB SBMNSETCS
KOMNblOTEpHas  TOMOrpachust  (PEHTreHOBCKasi  KOMMbIOTEpHas TOMorpadmMst W MarHUTO-pe3oHaHCHas
Tomorpacus). Tomorpachus — MeTog HepaspyLuatoLero MoCnONHOMO WCCNER0BaHUS BHYTPEHHEN CTPYKTYpbI
00bekTa, OCHOBAHHBIN Ha M3MEPEHWUM Pa3HOCTW OCNAbMEeHMst PEHTrEHOBCKOTO W3MYYEHWUS PasfMYHbIMK MO
MAOTHOCTU TKaHAMM (PEHTrEHOBCKAs KOMMbIOTEpHas TOMorpadus) unu Ha M3MEPEHWN SMEKTPOMArHUTHOrO
OTKNMKa sigep aToMOB BOAOPOAA Ha BO3DYXAEHME UX ONpeaeneHHon KoMBuHaLMen aneKTpOMarHUTHBIX BOMH B
MOCTOSHHOM MarHUTHOM MOMe BbICOKOM HaMpSKEHHOCTW (MarHWTHO-pe30HaHCHast Tomorpadus). MpumeHeHne
TOW WNM WMHOW Pa3HOBMOHOCTM METOdA AMarHOCTUKM ODYCNOBNMMBAETCS XapaKTepOM  BU3yanm3vpyeMblx
0bbekToB. Pe3ynbTaT uccnepoBaHuit npepctaBnsieT coboir Habop (0T NOMyCOTHM [0 HECKOMbKUX COTEH)
NONYTOHOBbIX M306paeHNI (TOMOrpachyeckmx CHUIMKOB) pasamepom 512x512 nukcenen.

Ha cerogHsiwHWiA [eHb CcepbesHol npobneMon  SBMSIETCS  AONTOCPOYHOE  XpaHEHWe pes3ynbTaToB
TOMOrpapuyeCK1X MCCnenoBaHNin AN OLEHKU 3 EKTUBHOCTI NPOBOANMBIX NeYebHbIX npoLeayp U KOHTPONs
COCTOSIHWS! MaLMeHTa B AnHamuke (NOMHbIM Habop TOMOrpaMM OAHOMO MCCNeLOBaHNS MOXET 3aHUMaTb nopsaka
100 MBb namsaTi (pasmep ogHoro cHumka ot 500 kb go 700 kB)). Pewwtb aty npobnemy MOXHO nyTem
npumeHeHus Lossless-MeTogoB cxatus AaHHbix (6e3 notepb, T.e. o0 100% BOCCTAHOBMEHMEM WCXOAHbBIX
[aHHbIX), T.K. UMEHHO 3TOT BapUaHT CXaTWs SBMSIETCA €AMHCTBEHHO AOMYCTUMbIM CrMOCOBOM COKpaLleHWs
obbema meauMumMHCKMX AaHHbIX. CyliecTBytolMe YHWUBEPCAnbHble anropuTMbl CXaThs LaHHbIX 6e3 noTepb
(Hanpumep, kogupoBaHue XaddmaHa, kogmposaHue anuH cepun (RLE), anroputmel cepum LZ n 1.4.) 1
anropuTMbl cxaTust 3obpaxeHuin 6e3 noteps (Hanpumep, JPEG 2000 B pexwumve cxatus 6e3 noteps, JPEG-LS
u op.) [FoHcanec 2006; Salomon 2002; CepreeHko, 2012] He MoryT 6bITb 3)(DEKTMBHO UCMOMNb30BaHbI ANS
oKaTns TOMOrpacuyeckmx LaHHbIX, T.K. HE YYMTbIBAKOT UX Creuuduky, BCNeacTBME Yero He MOXeT ObiTb
[OCTUrHYTa BbICOKas CTEMNEHb KOMMPECCHM.

CneunuyHOCTb  TOMOrpadhnyeckux daHHbIX —3akniyaeTcs B TOM, 4TO, BO-MEPBbIX, pasMep BCex
TOMOrpagoMyeckux CHUMKOB cocTaBnseT 512x512 nukcened, a BO BCex (hainax CHUMKM OAWMHAKOBO
MO3MLIMOHNPOBAHbI; BO-BTOPbIX, YaCTb CHUMKA COCTOMT U3 ANMHHBIX CEPUIA OAMHAKOBBIX (YEPHbIX) MUKCENEN; B-
TPETbUX, PasnMuns Mexay AByMS COCEAHUMW TOMOrpamMmamu HesHauuTenbHbl (puc.1). Ecrm cywectsytowme



30 International Journal "Information Technologies & Knowledge" Volume 8, Number 1, 2014

anroputmbl (Hanpumep, RLE) yuuTbiBaloT BTOpYl OCOBEHHOCTb TOMOrpadhUyeckux CHWMKOB, TO nepsas U
TPETbS He MPUHUMAIOTCA BO BHUMaHMe. [1o3Tomy 3agada pa3paboTkm MeTogoB kommnpeccun Ge3 notepb Ans
CXaTus ToMorpachuueckmx JaHHbIX ABASETCS JOCTAaTOYHO aKTyamnbHOM.

Moaudukauma meToaoB cxatna 6e3 notepb nog Tomorpadmyeckue faHHble

lpUMEHeHe anropuTMa KOAUPOBaHWS ANMH CEPUI MOXET PELUNTb NPOBNEMy MEX3NEMEHTHOM 13BbITOYHOCTH
Ha KaXgoM TOMOrpapuyeckoM CHUMKE MyTeM KOAWPOBAHWS Cepuil OAWHAKOBbIX nukcenen. CyTb anroputMa
3aknoyaetcs B npeobpasoBaHMM  3HAYEHWA  SNEMEHTOB  BOOMb  CTPOKM  M300OpaxeHus
f(x,0),f(x,1),...,f(x,N —1) B Habop cneaytowwmx nap [FoHcanec 2006]:

rle =(g,,w,),(9,,W5),....(9;,W; ),..., (1)
rae g; — 3HadeHue ApKOCTW Ha OTPpe3Ke (Cepum) i, W; — [iNnHa JaHHOW Cepuu.

[laHHoe npeobpa3oBaHme YaLLe BCEro MCnonb3ytoT Ans BuHapu3npoBaHHbIx 13obpaxerui [Salomon 2002).

OpHako Tomorpachuyeckuin CHUMOK (puc.1,a) ABISIETCA NOMYTOHOBLIM M30BPaXeHNeM, NpuyeM, ecnv YepHble (¢
HYNEBOW SPKOCTbI0) MUKCENM MOXHO 3aMEeHUTb JOCTATOMHO ASIMHHBIMK Cepusami (BNNOTb A0 512 nukceneit), To
ocTanbHble (HEHymNeBble) MUKCENU NPeACcTaBneHbl NPaKTUYECKW EAMHUYHBIMW 3HAYEHUSMW ANMH  CEpUit.
Moatomy npumeHeHne metopa RLE B Buae (1) moxeT ObiTb HEI(h(EKTUBHO ANS CKATUS TOMOrpacuyeckmx
AaHHbIX: BCE NMPEUMYLLECTBA COKPALLEHUS KOAMPOBAHUS YEPHBIX MUKCENEN YTpauuBaroTCs M3-3a YBENMYeHUs
KoAa 415 BCeX 0CTamnbHbIX NUKCENen.

a)

Puc1. Tomorpammbl: a) nepBbIil CHUMOK; 6) BTOPON CHUMOK

B cBA3M ¢ 3Tum, aBTOpamu npegnaraeTtca Moaudukaums MeToAa  KoauposaHus  AnuH cepui (1),
3aKnyalLLasncs B cNeaytoLLem.

3HayeHns anNeMeHTOB BAOMb  CTPOKM  ToMorpacmyeckoro wmsobpaxenus  f(x,0),f(x,1),...,f(x,511)
npeobpasytoTcs cnegyrowmm obpasom:

o,w,),(0,w,),....(0,w;),... AN Nnukcenem c g; =0;

r/e m = ( 1)( 2) ( I) ,D, g, (2)
9,,95:--,9;, ... B OCTanbHbIX Cry4asXx.
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B cepum 0ObeanHATCS TONBKO NUKCENM C HYNEBbIMM 3HaYeHUsIMU. MeTKo Hayana cepum NUKCenem ¢ Hyneeon
APKOCTbIO ABMISAETCA HYNEBOE 3HAYeHNe dreMeHTa psaa, 3a KOTOpbIM CredyeT 3HaueHre AnuHbl cepiun (0,w; ).

Ecnu 3a 3HaueHWeM AnWHbI CEpUM CredyeT HEHyNeBoe 3HaYeHWEe, TO OHO COOTBETCTBYET 3HAYEHWIO SPKOCTM
eAVHUYHOrO Nukeens (g, ), 3a KOTOPbIM MOXET UATK Kak napa 3HayeHuin (0, w i ), TaK 1 3Ha4eHue (g j)-Paswep

TOMOTpaMYECKMX CHUMKOB MOCTOSIHEH M paBeH 512x512 nukceneit, 4to nogpasymeBaeT paboTy anroputma
cxatua ¢ Byx6anToBbIMK ykasaTtensmu. [insg paboTbl ¢ €AMHON CTPYKTYPON AaHHBIX anropuTM MOAMMULMPOBaH
nog paboTty ¢ ogHOBaNTOBLIMU YKka3aTensamMu, 4ns Yero Ha HavanbHOM aTane:

— Paavep Tomorpammbl ymeHbliaetcs o 510x510 nytem ypanewns no ee nepumeTpy no OJHOMY
nuKkcento (0BbIYHO C HYNEBOW APKOCTLIO);

— Tomorpamma no BepTUKanmW W TOPU3OHTaNM AEnuTCA Ha [Be paBHble 4YacTu W JanbHenwee
npeobpa3oBaHne OCYyLLECTBNAETCS Hag CHUMKaMK pa3mepom 255%255.

[Mpyn OeKOMNPECCUM JaHHbIX pa3mMep TOMOrpaMMbl BOCCTaHaBIMBAETCA 0 UCXOAHbIX 512%512 nukcenen.

C nomouwpto mogucmumpoBaHHoro RLE-anroputma (2) ycTpaHsieTcsl MexaneMeHTHas W3BbITOYHOCTb Ha
CHUMKe, OFHAKO He YCTpaHseTCs MexkaapoBas M30bITOYHOCTb, NPUCYTCTBYOWAsA B Habope TOMOrpacuyeckmnx
CHUMKOB OfHOM0 WCCNeAoBaHUsS W3-3a 3HauuTenbHOM koppensuun (95-99%) AByx cocemHux TOMOrpamm.
CneunduryHOCTb TOMOrpacuyecknx AaHHbIX MO3BOMISIET YYECTb M YCTPaHUTb MEXKAZPOBYID M3OBITOYHOCTb C
MOMOLLbIO anropuTMOB, MPUMEHUMbBIX AN KOMMPeccun BuaeouHgopmaumn [PuyapacoH, 2005], TeM cambim
3HaUMTENbHO M Be3 NOTEPb YMeHbLUas 06 bEM AaHHbIX.

ABTOpaMi NpeanoXeH KOMMAEKCHbIA MeTog CkaTusi TOMOrpacpuyeckux AaHHbix 6e3 noTepb, COCTOSLMA U3
CneaytoLLmMX 3Tanos:

1) Ba3oBbli (NepBblit) CHUMOK NpPeobpasyeTcs ¢ NOMOLLBK NPeAIOKEHHOrO MoanduuymposaHHoro RLE-
anroputma (2);

2) Kaxgbln nocrneayowmin CHUMOK KOAMPYETCS No CReaytowemy NpUHUMNY KOOMPOBAHWS BUAEOLAHHbIX:
ONPEeAEenseTcs U KOAMPYETCS pacxoxaeHue (pasHoOCTb) Mexay TekyLum W 6a3oBbIM CHUMKaMM; €Cnu
HOBbIN CHUMOK CWMbHO OTnMYaeTcs OT 6a3oBoro (PeKOMEHAOBAHHOE 3HAYeHWe MpeaenbHOro
pacxoxgeHust — 10%), To ero HeobxoAMMO KOAMPOBATbL HE3ABUCMMO C MOMOLLBIO anropuTMa (2); HOBbI
CHWMOK CTaHOBWTCS 6a30BbIM.

lMpuMeHeHne pa3paboTaHHOrO KOMMMEKCHOr0 MeTofa ANs CKaTus TOMOrpacuyeckmx AaHHbIX MO3BOMWIO
cokpaTUTb 06BbEM [aHHbIX B cpegHeM B 4,38 pasa, YTo Ans MeTopoB Cxatust 6e3 notepb [YcTiokauH, 2008]
SBMSETCS BbICOKAM NOKasaTeneM.

3aknioyeHue

B paboTte npeanoxeH KOMMMEKCHbI METOA KOMMPECCMM AaHHbIX 6e3 noTepb, adanTUPOBaHHBIA K CXATWHO
TOMOTpacpuyecknx  OaHHbiX. Moaudmkauus  KnacCu4Yeckux — anropuTMOB  MO3BONMNA  YAanWuTb  Kak
MEXANIEMEHTHYI0 M3BLITOYHOCTb HA KaXOOM CHUMKE, TaKk M MEXKaapoBYH M3ObITOYHOCTb, MPUCYLLYHO
TOMOrpacPMyeckuM AaHHbIM. [peanoXeHHbI MeToA MO3BONUI COKPaTUTb 00beM [JaHHbIX B cpedHem B 4,38
pasa.
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Lossless Tomography Data Compression Method
Sergei Udovenko, Anatolii Shamraiev, Olena Shamraieva

Abstract: This paper presents a complex compression method of tomographic data without loss. The proposed
method is based on the classic and modified lossless data compression algorithms, which allow reducing not
only the inter-element data redundancy on each shot, but the inter-frame redundancy, due to the peculiarities of
fomographic data.

Keywords: tomography, compression, modified algorithm-length coding, Huffman coding, inter-element and
inter-frame redundancy.
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XPOHONOMMYECKOE PACMPEQENEHWE PYKONMUCEW BbICTABKU ,,CUAHUE
BU3AHTUW” (CODUA, 22-27 ABI'YCTA 2011 T.)

Wopnan Ta6os, Manuna MaHaoToBa

A6cmpakm: Obvekmom uccnedogaHusi, npedcmagneHHo20 8 Hacmoswel pobome, A6MAMCA 3KCNOHAMbI
gbicmagku “CusiHue BusaHmuu®, unu YkpaleHHble 2pedeckue pykonucu ¢ bankaHcko2o nomyocmpoga (6 -
18 8ek), Ha komopoli bbiTu nokadaHb! 121 Masno 3HakoMble 2pedeckue pykonucu u3 13 xpaHunuw, Ha bankaHax.
Llenbto uccredosaHusi si8nisiemcs NOCMPOeHUe Komu4ecmeeHHoU ,XpoHonozuyeckol mModenu” uHgopmayuu o
YKpaleHHbIX epeyeckux pykonucsax ¢ bankan (6 - 18 eex). Oma modenb daem ocHosaHus Onisi 8b1800a, YMo
cKopee 8ce20 amuposka uesoli 2pynnki makux pykonucel HenpasusbHas, m.e. 4mo, no-eUudUMOMY, MHO2UE U3
coxpaHuswuxcss 00 Hawux OHell ykpaweHHbIx 2pedeckux pykonucel XV u XVI 8. damuposaHbl HEBEPHO U
OMHECEHbI K bonee paHHUM 3noxam.

KnioueBble cnoBa: CusHue BusaHmuu, pasykpaweHHble 2peyeckue pykonucu, MoOesb, XPOHOI02u4eckoe
pacnpedeneHue

ACM Classification Keywords: I.6 Simulation and Modeling, 1.6.3 Applications

BBepeHue

Howeptwne Oo Hac cTapble PYKOMUCK SBASOTCS UCTOYHUKOM MHAOPMALM CaMOro PasHOrO XapakTepa — Kak C
TOYKM 3PEHMsI CMbICIa 3anMCaHHOM0 B HUX TEKCTa, Tak 1 MaTepuana v cnocoba M3roTOBMEHUs!, UNMoCTpaLmin 1
7.4. Cneundmyeckne BbIBOLbI MOXHO NOMYYNTb M W3 KONMWUYECTBA COXPAHMBLUMXCS PYKOMMCEN M3 pasHbX
nepuoaoB BpeMeHW. Hanpumep M3 KONMUYECTBEHHOTO WCCNEOOBAHMS OOWEALMX A0 HalMX AHER CTapbiX
Bonrapckux nepramMmeHTHbIX pykonucert bbina nonyyeHa runotesa 06 owmbkax B AAaTMPOBKE HEKOTOPbIX U3 HUX B
cpenHem xoTd Bbl Ha 2-3 Beka [Tabov, Hristova and Dobreva, 2010].

1. MOXHO N1 no yncny golweawmnx Ao Hac CTapbIX pyKONUcen CyanTb 00 «MHTEHCMBHOCTU
nucaHusa» B pasHble nepuoAbl Npownoro?

Borblias yacTb BCEX TBOPEHUIA MPOLLOrO MOCTENEHHO pa3pyllaeTcs U nepectaeT CyL|ecTBOBaTh: TakoBa
cygpba cratyi, ABOPLOB, Cen, ropogoB ... B 3TOM OTHOLIEHWUM PYKOMKUCK U KHUM SBMSIOTCS OQHUMU U3 CaMblX
YA3BAMbIX, OTHOCWTEMbHO TeErko NOBPEXAaloLmXcs W ,nornbaowmx” NamsTHUKOB NPOLUMOro: U3 HWUX A0
CNeAyoLLMX MOKOMEHNA 1 3MOX AOCTUraeT TOMbKO Hebomblas Yactb. MHorve pykonucy, ocTaBrneHHble 6e3
cneynanbHbix 3ab0T, MOCTENEHHO CTHWNKW; Apyrve OblM CO3HATENbHO YHUUTOXKEHbI. Tak YMCNO pyKonucen,
CO3JaHHbIX 3@ OMpefeNieHHbIN Nepuos MPOLLMOro, ¢ TeYEeHUEM BPEMEHW MOCTENEHHO YMEHbLIAETCS; 3TOT
npoLecc NPOTEKaeT He OYEHb BLICTPO, a CO BPEMEHEM €0 CKOPOCTb YMEHBLIAETCS, TaK Kak CTapble PyKOMMcu
00bIYHO CTaHOBATCA ,3aLMLLEHHBIM’ OOBEKTOM — OHU MpKUoBpeTaoT CTaTyC ,AYXOBHOW LIEHHOCTW', a MHOrAa
CTaHOBATCA N OOBEKTOM Kynmnu-npoaaxu, U TeM cambiM NpuobpeTalT U MaTepuarbHY LEHHOCTb A1 CBOWX
obnagarenen.

MO3HO cumMTaTh, YTO NPOLIEHTHI ,MOTEPL” PyKONMCEN C ABYX NMPUMEPHO ,0AMHAKOBO CTapbIX” NEPUOAOB BPEMEHN
NPUGNM3NTENBHO OAMHAKOBbI, W YTO 3TW MPOLIEHTbI MOCTENEHHO MEANEHHO PacTyT napannenbHo co
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,CTapeHnem” nepuoaa BpeMeHn. Hanpumep, ecTecTBeHO npeanonaratb, YTO OT CO3AaHHbIX B NEPBON YETBEPTH
XV B. pyKOnUCen COXPaHUNNUCh — B MPOLEHTHOM OTHOLLEHUM — MPUMEPHO CTOMBKO (UMK, TOUHEE, YYTb MEHbLLE),
CKONbKO M OT BTOPOW YeTBEpTH, W YyTb Gonblue, yem OT nocrnegHen 4etsbptu XIV B. Ecnu BCTpeyaem
CYLLECTBEHHbIE OTKITIOHEHWS OT 3TOW KapTUHbI, B TAKOM Cly4ae HyXHO UCKaTb COOTBETCTBYILLME CYLLECTBEHHbIE
MPUYMHBI.

2. O6BLEeKT 1 uenb uccnegoBaHuA

O6ekmom uccnedosaHus A6ASIOMCS IKCNOHATLI BbicTaBkM “CusiHue BuaaHTum, unu YkpalueHHble rpeyeckie
pykorcn ¢ bankaH (6 -18 Bek)”. Tam Obinu mokasaHbl 121 Mano M3BECTHbIX rpPeyveckux pykonucen u3 13
XpaHunuy, Ha bankaHax [Oxyposa, 2011, c. 18]. V13 Hux 86 u3 Bonrapuv: u3 LieHTpa cnaBsHO-BU3AHTUICKUX
uccnegosanuin MeaH fynyes” npu Codminickom yHusepcuteTe ,CB. KnumeHt Oxpuacku” — 57; us HapogHon
oubnunotekn ,Cs. cB. Kupunn n Medoguir” — 13; n3 LiepkoBHOTO MCTOPUKO-apXMBHOMO MHCTUTYTA — 12; 13
Bonrapckoit akapemun Hayk — 2; 13 HapogHoi 6ubnuotekn ,MBaH Basos” B lNnosauee — 2 [[xyposa, 2011,
c. 18]. 310 BCEro nuIb Manas 4acTb PErMCTPUPOBaHHBLIX Ha TeppuUTOpuM Bonrapun rpeyveckux PyKomMUcen,
KOTOpbIX MO NOCAEAHMM AaHHbIM C parMeHTamn HacuuTbiBatoT 1200. Ha BbicTaBke 6binv NpeacTaBneHs! n 14
pykonucei ¢ VI no XIV Bek u3 Anbanun (4actb 3 Hux Haxogutcs nog 3awwmtoin KOHECKO) [Ixyposa, 2011,
c. 18]; cpean Hux ObINM KU OBe Tak HasbiBaeMble ,MypnypHble eBaHrenus”. U3 Mpeuun Obino 7 pykonucen, u3
MakegoHun — 12 n u3 Cepbum — 2 [xyposa, 2011, c. 18].

Mogbop pykonucen caenaH npexae BCEro C Y4eTOM WX packpacku, C Lenbto 06oraTuTb KapTuHy 3HaKOMOW Ha
CEerofHsIlWHMA  OeHb YKpalleHOW W WNMCTPUPOBAHHOW rpedeckoi kHuru  [kyposa 2011, c¢. 18]
XPOHOMOTMYECKMA  AnanasoH BbICTABKM [aeT BO3MOXHOCTb MPOCNEeanTb 3@ MOCTENEHHbIM  PasBUTMEM
9CTETUYECKOro 0ChOPMITEHUS PYKOMUCEN, CBA3aHHBIM NPEXAEe BCErO C ero PYHKLUMSMM, C ero UCnofib30BaHMEM
ONS NOBCEOHEBHbLIX NMUTYPIUYECKUX HYXO WNU ONS UHOMBWOYANbHOMO MOMEHWUS BUCLUMMM LIEPKOBHBIMUA W
Mupckumy nuuamm [Ixyposa, 2011, ¢. 18].

Lenbto uccnedoeaHusi, NpeAcTaBMNEHHOTO B HacTosiei paboTe, SBNSETCS MOCTPOEHME KOMUYECTBEHHO
,XPOHOMOrM4eckoin mogenn” nHchopmaumy 06 ykpalLEHHBIX rpeyeckux pykonucsx ¢ bankaH (6 - 18 Bek) 1 aHanms
aHOManuit B HeMl.

3. XpoHonoruyeckoe pacnpeaeneHue pykonucen BoictaBku “CusiHue Busantumn”

[MOHSATME XPOHOMOTMYECKOro pacnpeaeneHns MHhopMaLmn B UCTOPUYECKUX TEKCTAX, METOAMKA €r0 MOCTPOEHUS
" BO3MOXHble 0606LIEHNs NpeanoxeHbl B cTatbe . TaBosa [Tabov, 2003]. Mges o Hem OCHOBbIBAETCS Ha
BBeAeHHoN A. domeHko ,byHKUMM obbema” [PomeHko, 1981a; domeHko, 1981b; Fomenko and Rachev, 1990].
Bapuayum 3Toro noHATUS 1 METOAMKM €ro MOCTPOEHUS NPUMEHANUCH NSt KOHCTPYMPOBAHUS 1 UCMONb30BaHUS
cneundmuyecknx ,XpoHonoriecknx pacnpegeneHuin” moHet [Tabov, Vasilev, Velchev, 2003], ctapbix pykonucen
[Tabov, Velchev, Dobreva, Sotirova, 2004], my3eiHbix akcnoHaTos [Hristova and Dobreva, 2004] u uxchopmaLimn
13 apxneoB [Tabos, MaHaitoToBa, 2010].

30ech Mbl MPUMEHSIEM (haKTMYECKU Ty Xe METOAMKY AN MOCTPOEHUS (OYHKUMM CamMOro XPOHOMOTMYECKOro
pacnpeaeneHnsl pykonucel 1 COOTBETCTBEHHO ero rpadivka. [ns atoro Heobxoaumo pacnonaratb AaHHbIMK O
npu6bnusumensHol [aTVPOBKE KaXdoi PyKOMUCM. YuuTbiBas OCOGEHHOCTM Lienel, ANs KOTOpbIX Mbl
MUCMONb3yeM XPOHONOrMYeckoe pacrnpedeneHue, [OCTaTOYHO MOCTPOUTbL €ro MPUBNM3MTENbHO; Hanpumep,
MoCTPOUTL NPUBNM3NTENLHO Npedcmaensarowull e20 2paghuk, mak Ymobbi OMYemueo ebidensIucL €20
MaKCUMyMbl U MUHUMYMbl, UHMepeasbl CyujeCmeeHHO20 eo3pacmaHusi U yb6bleaHus. V3meHeHus
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rpacvka B y3kux rpaHuLax MoryT UMeTb (M Yalle BCEero UMEtoT) CryyailHbli XapakTep U He [OMKHbI OKasblBaTb
BMMSIHVE Ha BbIBO/bI, NPOMCTEKAIOLLME U3 CBOWCTB rpadmka.

Tabnuua Ha puc. 1 1 rpadmk Ha puc. 2 NoKa3bIBaKT pacnpesenieHne pyKonuceii no Bekam.

BeKa 68| 788|998 | 108|118 | 128 | 138 | 148 | 158 | 168 | 17B | 18B
yneno pykonmecen |3 |0 |4 |6 |30 |[315|75 |115(12 |05 |2 11 |10

Puc. 1. Tabnuua yncna pykonucen, npeacTaBneHHbIX B katanore [xyposa, 2011], no Bekam.

'pacdhmK Ha puc. 2 NoKa3sbIBAaET HaIMYMe aHOMaNWUK: CAMLWKOM Maso pykonucen 3 XV n XVI B.

W aTto nputoMm, YTO — Kak 6bIN0 OTMEYEHO Bble — NoAbop PyKOMMCEN OCYLLECTBAANCA MPexae BCero Co
CTPEMMEHMEM ,MPOCAEAUTb 3a NOcMeneHHbIM paszgumuem’ 3CTETUHECKOTO OdopMIeHUs pykonucen”
[Ixyposa, 2011, c. 18], T.e. NPOUNMIOCTPUPOBATL NPOLIECC U3MEHEHNS OPOPMAEHMS BO BPEMEHW JOCTATOUHBIM
YUCIIOM COOTBETCTBYIOLLMX NMPUMEPOB XapaKTEPHbIX PYKOMUCEN.

lMpocnexmBaHue 3TOrO NOCTENEHHOTO PasBMTMS B CBOIO 0Yepeb npeanonaraet NpubnuanTensHO paBHOMEPHOE
(no BpemeHu co3aaHmus) pacnpefeneHne pykonucer Ha BoicTaBke. MoaTomy ,AeduuuT pykonucen”, co3aaHHbIX
B XV-XVI B., cpean 3KCMoHATOB BeLET K BbIBOZY, YTO 3Ta aHOManus (CMMLLIKOM Manoe 4ucno pykonucen
XV-XVI B.) MeeT MeCTO BOOBLLE 415 BCEX AOLUEALLNX [0 HalMX AHEN YKPALLEHHbIX BU3AHTUACKNX PYKOMUCEN.

YeM BbI3BaHa oHa?

Gipeil prEEOMKCH

- .. -
T 3 % % 5 3 o5 % o%oB B 3%

Puc. 2. XpoHonordeckoe pacnpeaeneHne pykonucen, npeacTasneHHbix B katanore [[xyposa, 2011].

[1Be 13 BO3MOXHbIX MPUYUH KXKYTCH CaMbIMU BEPOSTHBIMM:
1. Tsxenblit kpusuc MpaBocnasusa Ha bankaHCKOM NONyoCTPOBeE.

2. HenpaBunbHas OaTMpoBKa LENOW OTHOCMTENbHO OOMbLIOA rpynnbl pykonucen (T.e. (pakTuyecku
[OCTaTOMHO MHOrO pykonuceit XV-XVI B. COXpaHUnmucb A0 HalMX AHeR, HO Bonbluas YacTb U3 HUX
AaTpoBaHa HenpaBuIbHO.

Mpusenem gosogel, 4to B XV-XVI B. nepBas U3 3TUX NPUYMH OTCYTCTBOBArNA.

! Kypcvs aBTOpOB HacTosLeln cTaTby.
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4. MpaBocnasune Ha bankaHckux Tepputopusix ,BoctouHon Umnepun” B XV B.

KoHcTaHTuHONoONb, ctonuua BoctouHoi Pumckon Wmnepun (BusaHTtum), Obin 3axBaveH BOWCKaMmu CynTaHa
Mexmega Il 29 mas 1453 r. nocne OTHOCWUTENBHO KOPOTKOM OCajbl, Ha4yaBLIECA 6 anpens TOro e roaa.
CoBpeMeHHas npeobnagatoLlas To4Kka 3peHns NpeacTaBnseT 370 coObITe B anOKanMNTUYECKOM CBETE — Kak B
OykBanbHOM, TaK 1 B NEPEHOCHOM CMbicne. [aaeHnio KOHCTaHTUHONONS, NPUBEALLEMY K CBEPXXEHNIO FPEYECKO
AuHacTv lNaneonoros, NPMNUCHIBAIOT POfb 3HAMEHUS!, MOPOAMBLUETO OXWAAHUS YXXacHbIx cobbITUi B EBpone:
3NMAEMUIA YyMbl, NOXapOB, 3eMNETPSCEHUN, 3acyX, HABOAHEHMUI, HanaaeHus Yyxesemues ¢ Boctoka n BoobLue
Bnmskoro ,koHua ceeTa’.

Ho Ha camom Jene COBPEMEHHWKW BOCTPUHSANM NPOM3oLLEeALLee No-pasHoMy. XOTs Ha 3anage, no-Buaumomy,
npeobnagano HeraTMBHOE OTHOLIEHWE K TypeLKOMy 3axBaTy Tepputopuit BusaHtum u ee ctonmupl, Gbin u
LUMPOKMe OOLLECTBEHHbIE KpyrK, AN KOTOPbIX 3TO OblNO MPOCTO CMEHa OAHOrO NpaBneHUs ApYriM, OAHON
BOCTOYHOM AMHACTUN OpYroi.

Ha BankaHax Mexmeg Il nonb3oBancs nogaepKkom MHOMX MECTHbIX XPUCTUAHCKMX peodarnos, Tak Kak OHM
BMAENM B HEM 3aLLMTHWKA OT NOCAraTeNnbCTB KaToNMKoB. Kpome Toro, oH aobuncsa u nogaepxkn BusaHtuiickoi
lMpaBocnasHom Liepkau.

[MpoM30LLIIO 3TO TakK.

Mpu B3aTM KoHcTaHTuHoNoNs nornb natpuapx AdvaHacuin. Cyntad Mexmeg Il nogaepxan eHHagms Cxonapust
Ha NOCT HOBOro natpuapxa [bpokrays u EchpoH, ®puitnu, 2003, c. 187-188]. Kpome uepkoBHoit Bnactu, Mexves
pan [eHHaguio M NONUTUYECKYID BNacTb Hag BCEMW MpaBOCMaBHbIMM XpuUCTWaHamu B WmMnepuw: caenan ero
,ATHapXoM” — rnaBon Tak HasbiBaemoro Millet-i Rim - ,pumckoro Hapoga”. lMo3gHee (B 1478 r.) oH n3gan u
3akoH 0 cBoboge Bepouncnosenanus [Wikipedia, 2013].

B pesynbTate natpuapx eHHaguin u ero knup momnyynnu oT Mexmena OuveHb LIMPOKME MpaBa, HE TONBKO
LiepKOBHbIE, HO M CBeTCKMe. I COOTBETCTBEHHO BbINM 3auMHTEPECOBaHbI B TOM, Y4TOBbLI MOMOraTh €My He TOMbKO
COXPaHsTb, HO W pacLUMPsiTL BaaeHus imnepuu.

3TN NogpoBbHOCTM JaloT BOSMOXHOCTb 0CO3HATh: BbITYOLME M NO Celt AeHb NEreHabl 0 TOM, YTO 3axBarT BacTu
B BoctouHoM Pume Typkamu HaHeCno CuMbHbIA yAap MpaBOCRaBuio, NpeyBenuuyeHbl. [1eAcTBUS HOBOrO
npaBuUTENs BCErO NULLb NPUBENM K CBEPXKEHMIO 1 Omane YacTu NpaBOCMaBHOTO AYXOBEHCTBA, TeX, KTO Obin
CBS3aH y3ammn POACTBA W BIAaCTW CO CBEPrHYTOM AuHacTuen ManeonoroB. IMEHHO 3TU AYXOBHUKA OTNPaBUIIMCh
Ha 3anaj uckaTb NOLOEPXKKM Y KATOMNKOB.

AHanu3 [OKYMEHTOB M WCTOPUYECKWX CBMAETENbCTB, OCYLLECTBAEHHbI YyeHbiMM B XX B., MO3BONWM
npeojoneTb MHOTME Mpeapaccyaku NpeablayLynx MOKOMEHWA UCTOPUKOB, MCKaXaloWwme KapTWUHY MpOLLAOro
OcmaHckon nMnepun. B ocHoBHOM 3TO OTHOCUTCS K COBbITMAM XIV-XV B. HO B 9TOM HanpaBneHuu HyxHo
caenatb elje Hemano; npu 3TOM, Kak MOAYEPKWBAET OAWMH W3 KPYMHEMWWX CheuuanucToB no OCMaHCKOM
uctopun XV B. Xanun MHanmKblk, Cnegyet yunTbiBaTb Cneuundmuky opraHu3aLmm rocygapcTBeHHON CTPYKTYpbI
0CMaHoB B TOT nepuogd. OH nuweT:

+aXe B HOBEWLLWNX UCCNER0BaHUSAX OCMAHCKOT0 rocyaapCTBa BUAHO HEMOHUMaHMe Toro dakTa, 4to OcMaHckas
umnepus XV Beka oTinvaeTcs cywectseHHo oT Ocmanckoin umnepum XVII B.” [MHanmxek, 2000, ¢. 189]

Mo ero mHenmto, B XV B. OcMaHCKas uMnepus Umena coBCEM APYroW XxapakTep no cpaBHEHUK C Gonee
nosaHumu nepuogamu [MHanmxek, 2000, ¢. 185]. [lecTBUTENBHO, MOXHO CKasaTb, YTO OHa Borblue noxoauna
Ha BusaHTuiickyio umnepuio, yem Ha Ocmarckyto umnepuio XVIII-XIX B.

[ina Hac oyeHb BaxHO, 4To cam Mexmen |l He Tonbko dhopmarnbHO cuyuTan cebs MPeeMHUKOM BU3AHTUACKOrO
umnepatopa U npuHan tutyn Kamsep-n Pym (Llesapb Puma), koTopbiit BXOAMN B TUTYnmaTypy CynTaHOB
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OcmaHcKkom umnepun 4O ee ynpasgHeHUs B Hadyane XX Beka, HO W cTapancs BecTu cebs kak BU3aHTUCKWN
umnepartop [Britannica]. Ero ycunus umenu ycnex y HeKOTOpbIX BriageTenen 1 BAMATENbHbLIX KPYroB Ha 3anage,
KOTOpble OTHOCUMUCL K HEMY MOMOXWUTENbHO. Kpome TOro, OHU NMpUBEnu K ToMy, YTo B IMnepun coxpaHunuchb
MHOTME ,BM3aHTUACKWE” Tpaguuwu. Booblle no pacnpocTpaHeHHOMy MHeHMo nocne nepeHoca OcMaHCKow
cronuubl 13 AgpuaHonons B KOHCTaHTWHOMOMb ,BM3aHTUHM3M” CTan NpocauMBaThCs B MpaBswWue Kpyru
3axsaTumkoB [Wpeuek, 1999, c. 373].

B nepvog npasnexns Mexvega Il B EBpone pe3ko MeHsieTcs npefcTaBneHne o Typuum U OTHOLIEHWE K HeW.
[na MHOrMX eBpOMNENCKUX BrAJEHWA, OCOOEHHO TEX, KOTOPble OKa3anuCb B CMOXHbLIX OTHOLUEHMSX C
KaTonMyeckumn BnacTamu, TypeLikas UMnepus, NOKPOBUTENLCTBOBABLUAS BOCTOUHOMY XpUCTMAHCTBY, BepyLuas
nog 3aluTy BCE WHAKOMBICTISILME CWMbl KAaTOMWYECKOr0 MWpa, CTAHOBUTCH HEKUM WAeanoM ryMaHHOro
yrpaBneHns Aaxe Npu TOM, YTO M3BECTUS O KPOBAaBbIX 3aBOEBAHWSIX TYPOK LUMPOKO PACMpOCTPaHSTCS Mo
€BPOMENCKMM CTpaHaM [SHLMKIIONeanMYEeCckMin cnoeaps]. Takum obpasom, Mexmegy Il yaanocs yteepauTbes B

EBpone Kak rocyiapto, BbICTynaroliemMy Ha paBHbIX C APYrMMU €BPOMENCKAMM MOHapxami U BriageTensmu
[QHUMKNONEaMYeckuit CroBapb).

C HekoTOpbIMW OroBopkamm ,BOCTOYHAsS UMNEPUS” HE TOMBKO COXPaHSET CBOW «BU3AHTUICKUN» XapakTep W Ha
npotshkeHumn XVI Beka, HO 4OCTMraeT paclLiBeTta Bo Bpemsi npaenenus Croneiimara BenvkonenHoro (1520-1566).

5. lpaBocnaBHble pykonucu Ha bankaHnax B XV-XVI B.

npe,U,CTaBJ'IeHHOG B npeabiayuiem naparpacbe onncaHue PenurMo3HblX WU NOJIMTUYECKNX aKLEHTOB B Pa3BUTUN
BHyTpeHHVIﬁ XM3HW ,BOCTOYHOIA VIMI'IepVIVI” MnokasbIBaeT, 4To He Obino CEPbE3HbIX MPUYNH Onda CTarHauun n B
NeATenbHOCTU XpI/ICTVIaHCKOVI LIEPKBW. H8060pOT, OHa COXpaHAna He TONbKO AyXOBHOE, HO N NOJNIMTUYECKOE U

9KOHOMUYECKOE BITUSAHME, KOTOPbIE AaBanu €l BO3MOXHOCTb noanepxumeatb U passmBaTb CYLLECTBYHOLWYHO A0
3TOr0 NMUCbMEHHYI0 TpaauLmio.

OTO NOATBEPXKAAETCA YNCIIOM COXPAHMBLUMXCS A0 HaLMX AHE Bonrapckux pykonucemn, KOTopble HECMOTPS Ha
,ANNMHU3ALNK" — NPOHUKHOBEHWE M PacnpOCTPaAHEHNE TPEYECKOro A3bika B Bonrapckue LIepKkBM 1 MOHACTLIPK —
OTHOCUTENBHO MHOTOYMCIEHHBI, BO BCSKOM Criyyae 60ombLue no KonmyecTBy, Yem goluefwne ao Hac bonrapckue
PYKOMUCK W3  MpedbiayLnx WUCTOPUYECKUX MEepUOAOB. XPOHOMOMMYeckoe pacnpefeneHne Ha puc. 3.
[Tabov et al., 2004] nokasbIBaeT yBenuyeHune ux yucna B XV B. n XVI B.

120 number of the manuscripts
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Puc. 3. XpoHonoruyeckoe pacnpeaeneHne COXpaHMBLUMXCA [0 HaLLMX AHEN CTapbix 6onrapckux pykonuceil B
Bonrapckux pykonucHbix hoHgax [Tabov et al., 2004].
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BbiBoabl

AHanu3 npeacTaBneHHbIX Bobilwe (DAKTOB M COOOpaXeHWi BEOET K runoTese, YTo AaTUPOBKAa LiENon rpynmbi
rPeYECKMX WNMOCTPUPOBAHHBIX PYKOMWUCEN HenpaBuibHas, T.e. YTO (DAKTUYECKUM AOCTATOMHO MHOMO TaKuX
pykonucein XV-XVI B. COXpaHUnUChb 40 HalMX AHeW, HO BonbLuas YacTb 13 HUX JaTUPOBaHa HenpaBUITbHO.

7. bnarogapHocTu

MpuHocum BnarogapHocTs Oupektopy LleHtpansHoi Bubnuotekn BAH [unyo KpucteBy 3a okasaHHOe Ham
cofencraue.
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Chronological Distribution of the Manuscripts of the Exhibition “The Brilliance of Byzantium”
(Sofia, 22-27 August 2011)

Jordan Tabov, Galina Panayotova

Abstract: The objects of the study, presented in this paper, are the manuscripts of the exhibition "The Brilliance
of Byzantium", or “Greek Illuminated Manuscripts from the Balkans VI-XVIII C.”, at which were shown 121 not
very well known Greek manuscripts from 13 warehouses in the Balkans. The purpose of this study is to construct
a quantitative "chronological model" of the information about the Greek illuminated manuscripts from the Balkans
VI-XVIII C. This model provides a basis for the conclusion that most likely the dating of a considerable amount of
these manuscripts is wrong, i.e. that, apparently, many of the extant Greek illuminated manuscripts from the XV
and XVI centuries are incorrectly dated and attributed to earlier epochs.
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MAIN OBJECTIVES OF THE TEMPUS JOINT PROJECT CURRICULA
DEVELOPMENT "ECOMMIS™

Arnold Sterenharz

Abstract: Key goals of the TEMPUS project ECOMMIS

Keywords: TEMPUS, E-Commerce, curricula, European high education area, Bologna Process

Introduction

Today the education is perceived as an essential prerequisite for economic and social wellbeing of society. Civil
society expects from its universities activities targeting active cooperation to meet the challenges of the XXI
century.

TEMPUS projects effort universities an opportunity to develop to flexible entities, which are able to respond to
changing requirements of the labour market.

TEMPUS is one of the programs of the European Union, aimed at facilitating the development of higher
education systems (eacea.ec.europa.eu/tempus/index_en.php). The objective of the program is to support and
expand international cooperation to modernize and harmonize higher educational systems of different countries
implementing the Bologna requirements.

Content of the project

Project TEMPUS - ECOMMIS ("Two cycle E-Commerce curricula to serve Information Society in RU, UA, IL ")
was launched in October 2011 and belongs to a class of joint projects on development of new educational
programs, disciplines and courses for training of bachelors and masters.
The Wider Objectives of the project are to ensure that the targeted Universities in RU, UA and IL can offer new
two cycle curricula in the field of E-Commerce to serve Information Society in line with the new development in
the area, the market demand and according to the Bologna Process, last recommendations in Leuven
communiqué and best practice.

In the consortium of the project are involved 12 universities from Germany, the Netherlands, Lithuania, Israel,
Russia and Ukraine. Grand holder is the Vilniaus Gediminos Technikos Universitetas (Vilnius, Lithuania).

To the project consortium also belong 7 non-academic partners (e.g., Ministry of education, Association of
graduates, Private enterprise), which perform the role of supporting bodies at sustainability and dissemination of
the project results.

An important role in project management, including its academic content, plays an informative project web portal
- www.ecommis.eu. Currently the partners are working on filling the site with teaching materials as content.
These materials will be used by higher school teachers of partner universities for the development and/or
modernization of their own training courses.
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Academic content

The main feature of the academic content of the project is that electronic Commerce as an academic concept
has been born literally just in the last decade. This new field of sciences situated at the interfaces between
Economics and Informatics is not covered in the classical teaching courses in Economics and technical
Informatics. Besides that E-Commerce dealing with international trade and economic cooperation has to take into
consideration national and international law.

For the first two years of the project, universities have carried out the following main activities:

1. Analysis and modernization of the existing curricula in the field of E-Commerce;

2. Development four new core curricula and six new ftraining modules included implementation of
European credit-modular system of accumulation and transfer of credits (ECTS):

Core curricula:

E-Commerce; E-commerce background; E-payment systems.

Internet Trading on Financial markets and Stock market systems.

Information Systems for Financial Analyses and Investment.

Information Systems for Business Processes Modelling; Corporate Information systems (ERP);
Corporative Portals.

Training modules:

Customer-oriented Systems (CRM).

Internet Marketing.

Electronic Systems of Document Turnover.

Legal issues for E-Commerce (national/international aspect).

Advanced Security for E-Commerce.

Three practice oriented business games (Internet Trading; Electronic Systems of Document
Turnover; Business process modeling).

3. Development of the practice oriented business games (Internet Trading; Electronic Systems of
Document Turnover; Business process modelling);

4. Development of the additional training programs for social groups: Fascinating Basic E-Commerce skills
(for school boys and girls aged about 15); Intensify E-commerce skills (for working population); How to
survive in the hard IT world (for retirees); Efficient family investor and manager of family budget (for

ladies).

5. Creation of business offices of E-Commerce to strengthen relations of the universities with the labor
market and to create the conditions for commercialization of the project results after the end of financial
support from the TEMPUS considering the following main activities:

assistance in job placement and adaptation of graduates in accordance with specialization;

organization of employment of students in the holiday period, the organization of professionally
oriented training of students in industrial enterprises;

marketing research of educational services and labour markets;

development of recommendations for upgrades of the existing and implementation of new
courses/disciplines in educational process;
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- analysis of the needs in graduated engineers of enterprises and organizations of related
region;

- analysis of feedback from enterprises on the quality of knowledge of graduated engineers and
possibilities for their career growth;

- conducting informational and advertising activities;

- cooperation with student and youth organizations;

- conducting of courses "Soft skills" for senior students, University graduates and trainers from
partner companies;

- informing students and graduates of vacant job placements;
- conducting seminars for students and graduates on the national legislation in the field of labour
relations (employment law) and business regulations;

- development and conducting of retraining courses for graduates.
In May - July 2013 more than 60 high school teachers from target universities underwent intensive training in
accordance with the academic content of the project in three European universities: FONTYS (NL), TU-Berlin
(DE), VGTU (LT). Starting from October 2013, the target universities began pilot training of students on the new
courses and modules developed in the framework of the project and using computer classes, equipped with new
hardware and software in accordance the project plan.

Involving stakeholders in project activities

The new idea of “ECOMMIS-plus” deals with Involvement of related universities into co-operation to ensure
sustainability of the project results and an active and wide dissemination of the ideas and experience of the
successful project. The Agreement “ECOMMIS-plus” on accession to the activities of the project involves 15
universities of Russia, Ukraine, and Poland.

Besides that the consortium is about to develop and approve a detailed five-year plan for sustainable
development of the project results in 2014-2018 and an agreement on co-operation among partner universities.

This plan will permit the dynamics of the further activities of the involved universities after the project life because
it includes dissemination of best practices, courses for master level, joint final works and business plan for
Offices “E-Commerce”, meetings to exchange experience, constant web contacts and video conferencing.

Team work on the implementation of the project led to the establishment of stable professional ties among the
organizations of the consortium in the fields of training of new professionals as well as of scientific and
methodological development.
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TEMPUS PROJECT ECOMMIS POJ1b ELECTRONIC BUSINESS OFFICE B
WHHOBALIUOHHOM PA3BUTUX NOTEHUWANA BbICLUEIO YYEBHOIO
3ABE[IEHUA?

Muxannosa M.B., Baynuna K.B., benbkoBa E.A., [lepkayeBa M.C.

AHHomayus: bypHoe passumue anekmpoHHO20 6usHeca e nocriedHue 200bi onpedensemcsi He CMOMbKO
ycnexamu agmomamu3ayuu KOMMYHUKaUUOHHbIX NPOUECCO8, CKOMbKO ycnewHol peanusayueli 31eKmpoHHbIX
mexHomnoaul 8 busHece, cozdaswieli Heobxodumyro basy dns pocma obwel AuUHaMUKU PbIHOYHBIX NPOUECCO8
[1, 4]. B c8s3u ¢ amum nosienisiemcsi He0bxo0UMOCmb 8 co30aHUU NPOECCUOHANBHO-0PUEHMUPO8aHHO20 BP0
(EB-Office), komopoe cosdaemcsi 8 yHuUgepcumemax-yyacmHukax npoekma u3 cmpar-napmrepos ECOMMIS
‘[lsyxyposHesble npoepaMMbi 0ByYeHUs 3EKMPOHHOU Kommepuuu Onsi pa3gumusi UHGOPMaUUOHHO20
obwecmea 6 Poccuu, YkpauHe u W3spaune”. lpoekm ECOMMIS HanpaeneH Ha cosepluieHcmeosaHue
npenodasaHusi QUCUUNIUH 8 cghepe mMexHonozull anekmpoHHoU Kommepyuu Ha 6ase esponelickux BY3os-
yyacmHukog npoekma. “lpoekm ¢puHaHcupyemces npu noddepxke Esponetickol Komuccuu” [4].

Kntoueenle crnosa: SnekmpoHHbIli bU3HEC 0ghuc, UHHOBAUUOHHBIL nomeHyuan BY3a, anekmporHb Il 6usHec

BsegeHue

Llenbio LeHTpa 3neKkTpoHHOro 6Oum3Heca sBnsieTcs 00ecreyeHne MHHOBALMOHHOTO XapakTepa 6a3oBoro
obpa3oBaHus, B TOM 4ucrie: 0BHOBNEHUE CTPYKTYpbl CeTM 0BpasoBaTenbHbIX YYPEXAEHUIA B COOTBET-CTBAM C
3afa4aMi MIHHOBALIMOHHOIO pa3BuTUsl. B JaHHOM CTaThe aBTOpaMit paccMaTpUBAETCS TMNOBas OM3HEC-MoaenNb
AAHHOTO LIEeHTPa, C 1cnonb3oBaHmem Hotauum IDEFO.

2 TEMPUS Project ECOMMIS Role of Electronic Business Office in the Innovative Development Potential
of Higher Education

Mikhaylova M.V., Vaulina K.V., Belkova E.A., Derkacheva M.S.

Abstract: The rapid development of electronic business in recent years is determined not so much by the
success of automation and communication processes as the successful implementation of electronic
technologies in the business to create the necessary framework for the growth of the total dynamics of market
processes [1, 4]. In this regard, there is a need for a professionally-oriented Office (EB-Office), which is created
in the universities participating in the project partner countries ECOMMIS “Two-level programs eCommerce for
information Society Development in Russia, Ukraine and Israel (www.ecommis.eu)". ECOMMIS project aimed at
improving the teaching of subjects in the field of e-commerce technologies on the basis of European higher
education institutions participating in the project. This project has been funded with support from the European
Commission [4].

Keywords: E-business office, on innovative potential university, e-business.
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Puc. 6. [MpoBeaeHne TPEHNHIOB

BusHec mopenb EB-Office onucbiBaeT CTpyKTYpy W B3aMMOJENCTBME [AHHOMO LEHTpa C pasfnyHbIMU
cyObekTamm (YHUBEPCUTET, BHELLHWE NPEANPUATAS 1 OpraHm3aLmmn) B MHKHOPMALIMOHHON cdepe.
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NestensHocTb EB-Office

[estenbHocTb EB-Office BkntoyaeT B cebs:

1.

10.

1.
12.
13.
14.

lMpegocTaBrneHne roTOBLIX YCyr B BUAE TPEHWHIOB, MCMONb3yeMble B AanbHENWeEM CTyAeHTamMmu Ans
Mony4eHns HaBbIKOB PaboThl B NPUKNAAHbIX MHPOPMALMOHHBIX CUCTEMAX 3KOHOMMKW NpenopaBaTensMi U
COTPYAHUKaMW OpraHu3auuini ans noBbilleHust kBanudukauun. [aHHble Kypcbl npoBoasaTcs Ha 6ase
EB-Office BbICOKOKBaNMMMLUMPOBAHHLIMA COTPYAHMKAMU NPEANPUATAA U NPESOCTaBNSOT BO3MOXHOCTb
00yueHus Takum nporpammanm, kak 1C, SAP, ORACLE, MICROSOFT [3, 4].

OpraHnsaunio Bble3gHbIX 3KCKYPCUA CO CTYAEHTaMM YHUBEpCUTETA ANS HArnsigHOMo NpencTaBreHus
npouecca paboTbl NPeanpUATUS, YTO NOMOXET UM B Bbl6OpE NpeaaunioMHON NPaKTUKW 1 LanbHeLero
TPYLOYCTPOMCTBA.

MpenocTaBneHne YCnyr BHELHIM OpraHu3aLusm:
—  TNpopBkeHNe KOMNaHUN B UHTEPHETE;
—  PeuHXnHMpUHr B13Hec-NpoLeccos;

—  /HBeCTMUMOHHOE NPOEKTUPOBaHWE M BGU3HEC NNaHMpOBaHWe NS NPEeAnpUSATUIA, NPEeTEHAYIWMX Ha
BEHYyPHOE MHBECTUPOBAHE KPEAUTOBaHUS;

— Okasartb Jpyrue koHcanTuHrosble ycnyru B chepax ERP-, CRM-, SCM-cuctem [3,4].

MapkeTvHr pbiHka 06pa3oBaTenbHbIX YCNyr, u3ydeHue TpeboBaHuin pabotogateneit; aHanua notTpebHocTen
NPEANPUATUIA U OpraHU3aLnin PervoHa B CneuuanucTax HanpaeneHni NoaroToBkM BuaHec-uHopmaTyka,
yNpaBneHne WHHOBALMSAMMW; W3yYeHWe COOTBETCTBUS 3HAHMI  BbiNyckHWKOB BY3a TpeboBaHMsAM
paboToaaTtenei.

OpraHusauus nepuoamM4eckoro nposefeHus B BY3e peBuaumn AeACTBYIOWMX YYEOHBIX KypCOB C LENbio
3aMeHbl / MOLIepPHN3aLMKM YCTapeBLUMX AUCLMNIUH U pa3paboTKu HOBbIX.

W3yyeHne notpebHOCTU MPeAnpUSATUIA, WUCMOMb3YIOWNX COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOMOMW B
BuaHece 1 ynpaBneHnu, B yCnyrax o NOBbILIEHNIO KBaNUMKaLmm NpodeccoHanbHbIX kagpos [3, 4].

AHanu3 CroXuBLUMXCS B PErMOHe MexaHW3MOB MapTHepcTBa “00pasoBaTeNbHOE yYpexOeHUe-pervoH”, B
TOM YiCIe U ANS YHUBEPCHUTETA.

MMouck 3anHTEpPECOBAHHbIX OpFaHI/I3aLlVIVI 1 CNOHCOpPOB.

Mposegerne paboTbl CO CTyAEHTaMU yHUBEPCUTETA B LiensX NOBbIWEHUS WX KOHKYPEHTOCMOCOBHOCTM Ha
PblHKe Tpyda MOCPeACTBOM MH(OPMUPOBAHWS O TEHAEHUWSX CMpoca Ha CneuwanuctoB, OpraHu3auum
NPOGKUABHBIX HAaY4YHbIX UCCIIEA0BAHMIA.

OcymeCTBneHme MOCTOSIHHOTO ~ B3aWMOIENCTBUS  C npeanpnaTnaMn 1 OpraHn3aunamm  pernoHa,
pernoHanbHbIMKU U MECTHBbIMW aaMUHUCTPALINAMA.

BsaumopgencTame o CTpYKTypamm yupexaeHuin npogeccmoHanbHoro 06pa3oBaHns 4aHHOTO PEr1oHa.
BeneHue MHGOpMaLMOHHON U peKnamMHOM AesTeNbHOCTM.
BB3anmopeincTame co CTYAEHYECKMMMU U MOSTOAEKHBIMU OpraHu3aLsamu.

Yenyru, 6a3upytoLmecs Ha rny6okoM OCBOEHUM MaTepuarioB co3faBaeMblx B pamkax npoekra ECOMMIS
ANCLMNINH.

Electronic Business Office BbiigeT Ha CcaMOOKynaemocTb MOCME TOTO, Kak OH CTaHET MHCTPYMEHTOM
B3aumogencTans BY30B ¢ pbIHKOM Tpyaa 1 pbiHKOM 00pa30BaTeNbHbIX YCIyT.

LleHTp anekTpoHHoro GusHeca (EB-Office) cmoxeT nonyyatb Npubbiib Npy COAENCTBUN C KOHTPAreHTa-Mu:
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—  OpraHu3auMsi KypcOB MOBbLIWEHMS KBanMMKALWMM CTYAEHTOB, nperofaBaTenen, BbiMyCKHUKOB,
acrnmpaHToB;

—  OpraHu3aLys TPEHUHIOB, HECYLUMX GOMbLLYK0 3HAYUMOCTb ANs CTYLEHTOB;

—  MapKeTUHIOBblE UCCNENOBAHMS N KOHKYPEHTHYIO pa3BeKy B MHTEPHETE;

—  KOHCYNbTaLMOHHOE YnpaBneHe akTBaMmu Ha (IHAHCOBOM pbIHKe Yepes VIHTEpHET;
—  OpraHu3auus Bble3[HbIX SKCKYPCUIA Ha NpeanpusTus:;

—  MOBbILLEHME Y3HABAEMOCTM LIEHTPA YePe3 MHTEPHET;

NPOrHO3MpPOBaHKe NOTPEBHOCTEN NPeanpUATUA.

Co3pgaHue 3nekTpoHHOro 6u3Hec UeHTpa Ha 0ase YHMBEPCUTETOB BbI3BaHO ObICTPbIM  pa3BUTMEM
MHhOPMALMOHHBIX TEXHOMOMIA B BbICOKOMHAYCTPUArbHbIX CTpaHax. B HacToslLLee BpeMs AaHHOe HarnpaBnieHne
[OCTaTOMHO aKTyanbHO. OTO CBA3@HO C MOBbILWEHWEM YPOBHS MHHOBALMOHHOTO pasBuTUsS CTpaH B
MH(hopMaLmoHHON cepe [2]. B cBA3M gaHHbIMM hakTopami NosiBuUIack He0OX04MMOCTb B CreumanucTax no
AaHHOMY MPOUNI0. U yxxe Hi 0auH rof nomb3ayloTCs NOMYNSAPHOCTLIO BbIMYCKHUKA CNELMAanbHOCTH «ynpaBneHue
WHHOBaLMAMM». WHCTPYMEHTOM KOHKYPEHTOCMOCOBHOCTM KOMMaHWUK, B CPaBHEHUM CO CBOMMI KOHKYpPEHTaMM,
BbIPAXXaeTCs YPOBHEM MCMONb30BaHWA WHHOBALMAMW B CBOEW AEATENbHOCTM W ANS AOCTUXKEHWUS BbICOKO
pesynbTaTa C NOMOLLbI0 MHHOBaLWI TpebyeTcs cneynanmet no ynpaBneHnio MHHOBALMAMM.

3aknoueHue

Bce vawe TpebywoTca  BbICOKOKBANM(MUMPOBaHHbIE — CheUManucTel M npenogaBatenn B cdepe
MH(hopMaLMOHHbIX TexHonorui. EB-Office nomoraet ocywectBuTb opraHu3aumio TPEHUHIOB A1t MOBbILIEHNS
kBanuukalmm, TeM cambIM 4aeT BO3MOXHOCTb creuuanuctam BbiTb BOCTpe6OBaHHbIMW Ha pbiHKe Tpyaa. Tak
K€ LEHTP OneKTPOHHOro  Ou3Heca NpPOBOAMT MapKETMHIOBble WCCNeLOBaHWst pbliHKA, B TOM yuche
obpasoBaTtenbHbIX YCyr, TEM CaMbiM BbISBNSIET HEOOXOAMMOCTb B BbIMyCKHUKAX TOW MM WHOW CMELnanbHOCTY.

[aHHas ©Ou3sHec-Modenb BbISBMSET B3aUMOCBA3b Mexay CTPYKTYpHbIMM nogpasgeneHuamu  EB-Office,
nokasbiBaeT HOPMMPOBAHME MEXAHU3MOB B NPOLIECCE AEATENBHOCTU M CTPYKTYPY 3NEMEHTOB YNpPaBIeHUs.

MoxHo caenatb BbiBof, YTO ponb EB-Office poctatouHo enmka. Co3maHue [aHHOMO 3neKTPOHHOMO Ou3Hec-
ocuca NOMOXeT BbiBeCTM BY3bl Ha 6onee BbICOKMIA YPOBEHb WHHOBALMOHHOMO pasBuTUs, MPesocTaBuT
HOBEMLUME KOHCANTWUHIOBBIE YCIYr, BbIMYCTUT NOArOTOBAEHHbIX BbICOKOKBANMMULMPOBAHHBIX CMELMANCTOB U
NpesocTaBnT BO3MOXHOCTb KOHTaKTa MEXay Y4EOHbIMM 3aBeAEHUAMM LPYTUX CTPaH.
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OLEHKA CTENEHU rOTOBHOCTW YKPAUHBI K PA3BUTUIO
WHO®OPMALIMOHHOIO OBLLECTBA

Haranua MeaxuboBckas

AHHOmayusi: B cmambe paccmampuearomcs 80npockl Meopemuyecko20 OCMbICIEHUS ponau U mecma
UHGhOPMaYLUOHHO20 obwecmea U UH(HOPMAUUOHHOU 3KOHOMUKU 6 COBPEMEHHOM COUUyMe, a mMmakxe
nposodumcs OUeHKa yPOBHS 8HEOPEHUS U UCNOMb308aHUS UHGHOPMaLLOHHO-KOMMYHUKAUUOHHbIX mexHomoaull
(UKT) e pasnuyHbix cghepax 3KOHOMUKU U CoyuanbHOU XusHU YkpauHbl. B nepeoli wacmu cmambu
aHanusupyemess pad mMepMUHO8, KOMOpble UCNOb3ylomcs 0O onpedeneHus NOHAMUS  3KOHOMUKU
UHbopMayLUOHH020 obwecmea, u npoussodumces ux conocmasneHue mexdy cobod. 1od uHpopmayuoHHOU
9KOHOMUKOU a8mop NOHUMaem makylo CmyneHb passumusi 3KOHOMUKU, KOmopasi Xapakmepusyemcs
nepennemeHueM mpaduYUOHHbIX U  8bICOKOMEXHOMO_UYECKUX ompacnieli Ha OCHO8e — paclupeHus
UCNOsb308aHUsI UHMeNekmyanbHo2o kanumana u UKT. @opmynupytomes omnuqyumenbHble 0co6eHHOCMU
9KOHOMUKU UHGhOPMaUUOHHO20 obuwjecmea U ee ommuyue om 3KOHOMUKU UHOycmpuanbHo20 obuiecmea. Bo
8mopoll 4Yacmu ~ cmambU asmopoM npogodUMCS OUEHKa YPOBHS pas3eumusi, UCNOMb308aHUS U
pacnpocmpaHeHus VKT e YkpauHe Ha 0CHO8E Kak opuyuanbHoU uHghopmayuu ocydapcmeeHHol criyxbbi
cmamucmuku YkpauHbl, uHgpopmayuu MexdyHapodHo20 coto3a anekmpoceasu u BeemupHozo baHka, mak u
KOMNO3UmHbIX uHOekcos, makux kak uHdekc passeumus MKT u uHOekc cemesoll 20mogHOCMU, 8 Kayecmee
UHMeapuposaHHoU xapakmepucmuku uccredyemMbiX npoueccog U 8030elicmsyrowux Ha Hux ¢hakmopos. B
pe3ynbmame uccrnedosaHusi cdenaH 8bigo0 0 MOM, Ymo 8 YkpauHe cghopmuposaHa AoCmMamoyHO MOWHas
UKT-uHgppacmpykmypa, 0 4Yem csudemesibcmeyem akmugHbIli pocm  WUPOKONOIocHo20 docmyna 8
WHmepHem, pasgumue MobunbHo2o Odocmyna u m.0. Haubonee 3HadumbiM pecypcoMm Ons pa3gumusi
UHGhOPMayUOHHO20 obuwjecmesa 8 YkpauHe siefiiemcs ee 4enoseyeckuli Kanumar, Ymo Hawso ompaxeHue 8
8bICOKUX NOKa3amesisix 06pa308aHHOCMU yKpauHCcKux epax0aH. OCHOBHbIE UCMOYHUKU 0mcmagaHusi YkpauHb|
8 NOCMPOEHUU UHGhOPMaYLUOHHO20 0buecmeaa Kpoomes 8 COCMOSHUU NOIUMUYECKOU U peaynsimopHoU cpedbI,
8 pe3ynbmame ye2o Habmo0aemcs HuU3Kas aghheKmuUBHOCMb LUCNOMb308aHUS 8 YKpauHe KIlk4esbIX pecypcos
0515 NOCMPOeHUs UHEOPMaUUOHHO20 0bLecmea — 8bICOK020 YPosHS 06pa3o8aHus epaxdaH U cyuecmeyrowel
MKT-uHgppacmpykmypsl. B kauecmee ucmoyHuka peweHus daHHoU npobnembi npedinazaemcs npuHamue mep
no pacuwupeHuro ucnonb3ogaHus MKT mpaduyuorHbiMu On1s1 YkpauHbl ompacisamu SKOHOMUKU (Memarnsiypaus,
MalUHOCMPOEHUE, CenbCKoe XO03Alicmeo U np.), Ymo MOXem He MOMbKO NnosbiCumb 3GhekmusHOCMb
desimenbHOCMU U KOHKYPEHMOCNOCOBHOCMb  yKpauUHCKUX npednpusmul, HO U Oamb MOMYOK YyarybneHuto
ucnonb3o8aHus VKT 80 ecex cghepax obuiecmeeHHOU Xu3HU U pa3sumuto UHOpMaUUOHHo20 obuiecmea 8
Ykpaure.

Knioyeebie cnoea: uHgpopmayuoHHoe obujecmsa, UHHOPMAUUOHHAS IKOHOMUKA, UHGHOPMAUUOHHO-
KOMMYHUKaUUOHHbIe MeXHO/102UU, KOMNO3UMHbIe UHOEKCb.

ACM Classification Keywords: K.4 COMPUTERS AND SOCIETY, K.6 MANAGEMENT OF COMPUTING AND
INFORMATION SYSTEMS
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BBepeHue

OrpomHbin noTeHuman WMKT kak kaTanwsaTopa COLManbHO-3KOHOMMYECKOTO Pas3BUTUS He MOABEpraeTcs
COMHEHMWIO HU CO CTOPOHbI MpEeanpuHUMATEnen, HU CO CTOPOHbI HAy4YHOro COOBLLECTBA M MEXOYHApPOAHbIX
opranmsaumit. nobanbHble  3KOHOMMYECKME MPOLECCHl  WCMbITHIBAIOT — pacTyllee BRMSHWE CO3AaHuS,
pacnpocTpaHEHUs 1 NPUMEHEHUS MHEPOPMALMM U 3HAHUIA B OEATENbHOCTW NPeanpUATUNA, YTO He peanu3yemo
e3 wmpokomacLuTabHoro ucnonb3osanus UKT.

B 3TOil CBSI3M OOHUM W3 aKTyarlbHbIX BOMPOCOB SIBMSIETCS BCTYMEHWE YENOBEYECTBA B KAYECTBEHHO HOBYIO
CTaMio  COLMAnbHO-39KOHOMMYECKOrO PasBUTUs. YKpaWHa Kak  MONMHOMPaBHbIA  y4acTHUK  MUPOBOTO
9KOHOMMYECKOro COODLLECTBa COBMECTHO C [pYrUMK CTpaHamu MPOXOAWT [AaHHbI 3Tan 3BOMOLMOHHOTO
pasBuTUs. 3afauyeil AaHHOW CTaTbW SIBMSETCS OLEHKA TFOTOBHOCTW W CMOCOBHOCTM Halleit CTpaHbl K
MONHOLLEHHOMY MCMONb30BaHWIO NMPEUMYLLECTB, KOTOpble HeceT LwnpokoMacluTabHoe BHeapenue VKT Bo Bce
cthepbl 0BLLECTBEHHON XM3HM, 1 CBA3AHHBIX C 3TUM COLMAMNBHBIX 1 9KOHOMUYECKUX TPaHCHOpMAaLMIA.

WUHchopmaumoHHoe obecTBo

Cpemy y4eHbIX He CyLleCTBYeT €OMHCTBA MHEHWA MO MOBOAY HaMMEHOBAHMS AaHHOTO 3Tana CcouuanbHO-
9KOHOMMYECKOTO pa3BuTHs, NoaToMy Byzem ucnonb3osaTh Haubonee afekBaTHbIA N0 MHEHUIO aBTOPa TEPMUH —
WHOopMaLMOoHHOe 06LLEeCTBO.

Mog WH(OpMaLMOHHbIM 06LLECTBOM MOHUMaeTcs 06LLeCTBO HOBOTO TWNa, (hOpMUpYIOLLEeCs B pesynbraTte
rnobanbHOM  Hay4yHO-TEXHWYECKOW peBonoUMM Ha 6Gase passutua WKT. Takoe obwectso crano
paccmaTpuBaTbCsl kak rnobanbHoe, B KOTOPOM OOMeH WH(OpMauven He WMEeT HW BPEMEHHBIX, HM
NPOCTPAHCTBEHHbIX, HWA MONMTUYECKUX rpaHnL,. OHO Cnoco6CTBYET B3aMMONPOHUKHOBEHMIO KYNbTYp M OTKpbIBAET
Kaxaomy CooDLiecTBy HOBblE BO3MOXHOCTM Ans camoonpefenenus [YepewkwH n CmonsH, 1997]. 310
00LecTBO 3HaHWS, B KOTOPOM Bnarononyyne Kaxgoro Yenoseka, rocyaapcTBa 3aBuUCAT 0T GecnpensTCTBEHHOrO
[0CTyNa K uHchopmaLn 1 yenelHon paboTel ¢ Heit [Obpbiskosa, 2006].

MosiBNEeHWe  KOHUENUMn MHGOPMALMOHHOTO  OOLIECTBA  BbI3BAHO —WM3MEHEHUSIMM, MPOMUCXOAALMMM B
COBPEMEHHOM MUPe, BaXHENLIMMI 13 KOTOpbIX cunTatoTcst [O6pbiskoBa, 2006; Toddnep, 1999]:

1. PocT 3HauMMOoCTV MHGhOPMALIMK B XM3HM BCe HONee WMPOKNX CIIOEB HACENeHus;

2. YCKOpeHVIe coumanbHO-3KOHOMUYECKMX MPOLIECCOB, HeO6XO,EI,VIMOCTb rbkoro pearnpoBaHna Ha
U3MEHEHNA B 06LI.I|eCTBeHHOl71 KU3HU;

3. OrtcTaBaHMe TEMNOB pOCTa PECYPCOB TPyAa M KanuTana mo CPaBHEHMIO CO CKOPOCTbIO CO3AaHWS,
pacnpocTpaHeHusl, 0GHOBMEHMS N NPUMEHEHNS! UHAOpPMALK;

4. Tnobanu3auus kanuTana u NPOMbILLIIEHHOTO NPOU3BOACTBA;

OTX04 OT TEXHOMOMMI MaccoBOrO MPOM3BOACTBA, MacCOBOWA peknambl M MaccoBOW KymbTypbl,
MPUCYLLMX UHAYCTPUANBbHOMY 0BLLECTBY.

leey B.M. obpallaeT BHMMaHWe Ha eLle 0aHY NPUYMHY NosiBNIEHMs 06LLeCTBa HOBOMO TUNa: “B MUPE XKU3HEHHOEe
NPOCTPAHCTBO YXe NOYTW MOMHOCTH) OCBOEHO, @ BO3MOXHOCTW €ro nepepacnpefeneHnst [OBOJbHO
OrpaHuYeHHble, XOTS €LLe MMEIOT MEeCTO U MOMbITKA ero yBneyeHns nytem BoWH. Bmecte ¢ Tem Gopbba 3a
KOHTPOMb 1 060ralleHme 3a CHeT IKCMIyaTaLmm YyXoro XXM3HEHHOMO NPOCTPAHCTBA MaCcCOBO NepeLLnia B Apyryio
MOCKOCTb W OCYLIECTBASETCS C MOMOLLb COBPEMEHHbLIX (PUHAHCOBBIX W MH(OPMALMOHHBIX TEXHOMOMMIA.
lMoaToMy He Cry4ailHO COBPEMEHHas LMBWUNW3aLMs COCPenoTOuMNach Ha HakomnmeHnn 3HaHWi, BONbLUMHCTBO
KOTOpbIX 4OObITEI BO BTOPOI NOMOBMHE XX CT. IMEHHO 3TOT pecypc CTan OCHOBOM WHTENNEKTyarnbHOMo pecypca
pa3BuTus, KOTopoe ByaeT npogomkaTe HarpomoxaaTeest v B XXI ¢1.” [Feeup, 2004].
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AHanus paboT, MOCBSLLEHHbIX KOHLenuun MHdopMaLmorHHoro obuectea [Knumos, 2006; Obpbiekosa, 2006;
Tocbcpnep, 1999], no3sonmn cchopMynmpoBaTh €r0 OCHOBHbIE OTNINYMTENBHBIE OCOBEHHOCTY:

1. YBenuueHue ponu nHgopmaumm, 3HaHuin u VKT B xm3HM 06LLECTBa;

2. BospacraHue uncna nogen, 3aHaTbIX NPOU3BOACTBOM MHAPOPMALMOHHBIX MPOAYKTOB U YCIyT;
3. Poct gonn UKT, nHdhopmaLmMoHHbIX NpoaykTos 1 yenyr B BBIT;
4

HapacTarowas nHgopmatusaums obliectsa ¢ UCMONb30BaHWEM TenedoHUN, paauo, TeneBuaeHns,
VIHTepHET, TPaaMLMOHHBIX W 3MeKTPOHHbIX CMU;

5. WHoveuayanusauust NpoOW3BOACTBA, OCHOBAHHOrO Ha npumeHeHun WKT v aKTMBHOM yyacTum
NHGOPMUPOBAHHOTO NOTPEOUTENS;

6. CospaHue rnobanbHOrO WMHGOPMALUMOHHOMO MNPOCTPaHCTBA, obecneuynBarowWero:  adekTuBHoE
WH(OPMALMOHHOE B3aMMOAENCTBME NHOAEN; X JOCTYN K MUPOBbIM WMH(OPMALMOHHBIM Pecypcam;
YAOBNETBOPEHNE X NOTPEBGHOCTEN B MHDOPMALMOHHBIX MPOAYKTaX 1 ycryrax.

B wuHdopmaumoHHoM obulecTBe WHGopMaumst M ee Bbiclas (opma — HayyHOe 3HaHWe CTaHOBSATCS
CTpaTernyeckum pecypcom, 3deKTUBHOE ynpaBfieHMe KOTOPbIM MO3BOMSET KOMMAHWAM U rocyaapcteam
BOCTUYb KOHKYPEHTHbIX npeumyLiecTs. WHdopmaLmoHHoe o6LecTtBo opMUpyeT BCE OCHOBAHUS ANt TOro,
4T06bI COBLINOCH MCTOPKUYECKOE NPOPOYECTBO BakoHa ®., BbipaxkeHHOE B ero ajopuame “3HaHne — cuna’.

Mo cnoeam T[enta B.M., OTAMUMATENBHOM YEPTOW SKOHOMWKM 3HAHWA SBMSETCS  MCMOSb30BaHWe
CMeLmanmanpoBaHHbIX (Hay4HbIX) M MOBCEOHEBHBLIX 3HAHWA B Ka4yeCTBE WCTOYHMKA POCTa, «B pesynbrarte
MCNONb30BaHUs KOTOPbIX, HAPSAY C NPUPOAHBLIMK PECYpPCaMi, KanuTanoM 1 TPYA0M AOMUHMPYIOLLMM (hakTopoM
CTAHOBSITCS MPOLECCH HAKOMMEHUS U WCMONMb30BAHWS 3HAHWW, BCNEACTBME Yero MOCTOSHHO BO3pacTaeT
KOHKYPEHTOCMOCOBHOCTb 3koHOMUKWY [eeub Ta iH., 2007]. MHdopmauus cTaHOBUTCS CPeACTBOM NPOM3BOACTBA,
a He Tonbko npeameTom notpebnenms [[lapiHa Ta iH., 2011]. 3HaHMA NO3BONSIOT PEANNU30BaTb BaXKHEMLLINIA
BbI30B COBpPEMEHHOr0 obllectBa — MHAMBMOyanu3aumio nogxoda k notpebutensm, kotopele Gornee He
YOOBNETBOPSIOTCS CTaHAAPTU3MPOBAHHON NPOAYKUMEN, W3FOTOBMNEHHOM Mo 0bLieil TeXHONOMMW U B 6OMbLUMX
obbemax. [1o3TOMy OCHOBHbIMM MpUHUMNAMK WHGOPMaLMoHHOro obuwectea Toddrep 3. HasbiBaeT
AmBepcuuKaLmio, gemaccutvkaumio, AEKOHLEHTpaLuMID, AeUeHTpanu3awmo, cerMerTauumo, pasHoobpasme u
T.0. McyesaeT maccoBoe NPOWM3BOACTBO M MaccoBoe noTpebneHue. Ecnu ons mHOoycTpuansHoro obuiecTea
Obina BaxHa CTaHaapTM3aums, T0 B MHPOPMaLMOHHOM 06LLECTBE BO IMaBy yrna Bbilwna rmbKoCT NPON3BOACTBA
“ noTpebneHusi, OCHOBaHHas Ha YOOBNETBOPEHUM WHOMBMAYAIbHbIX NOTPEOHOCTEN, BbIPAXEHHBIX B
3NeKTPOHHOM 3aka3e [Todpnep, 1999].

CeTeBas CTpyKTypa OpraHW3auuW, MCnoNb30BaHWe YCryr ayTCOPCUHIOBbIX KOMMaHWi W T.[. OTKPbIBAKOT
BO3MOXHOCTW UCMONb30BaHUS pacnpeaeneHHbIX CUCTEM, CNOCOBHBIX NepeHacTpamBaTbCs B PEXUME PeanbHoro
BPEMEHM B 3aBMCUMOCTW OT 3aKa3aHHOro Buga npogykumu. OCHOBOW TakoW AEATENbHOCTA SBMAKTCH
coBpemenHble VKT 1 nHTennektyansHbli TpyA.

WNHchopmaLms CTaHOBUTCS NPeAMETOM MacCoBOrO NOTPEBNEHNs Y LUMPOKNX CIOEB HAaceNeHusi, OAHOBPEMEHHO
MPOUCXOAUT MHTEHCMBHOE (HOPMUPOBAHME MH(OPMALMOHHOIO CEKTOpa 3AKOHOMMKMW, KOTOpbI pacTeT Gonee
ObICTPbIMM ~ TEMNaMKM, 4YeM OCTarlbHble OTpacnin. 3HauMMOCTb  (hyHAAMEHTanbHbIX  WUCCEeAoBaHUiA 1
WHTENMEeKTyarnbHoro Tpyaa MOBbILAET MPecTWx W BoCTpeboBaHHOCTL 06pa3oBaHWsi, BBOAMT napagurmy
HenpepbIBHOro 0b6pa3oBaHNst kak MCTOYHWKA KOHKYPEHTOCMOCOBHOCTM 1 coumanbHoro craTyca paboTHukoB. B
pesynbTate opmupyeTcs rnobanbHoe NHAOPMALMOHHOE NPOCTPAHCTBO, MPOMUCXOAMUT YriybrneHue npoLeccoB
NHGOPMALIMOHHOM 1 3KOHOMUYECKOI MHTErpaLMK CTPaH 1 HapoaoB.
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WUHhopmaLmoHHaa aKoHOMMKa

VHdhopmaumoHHoe 0bLecTBO sBNSETCA OOWECTBOM C HOBOW SKOHOMMKOW, ONPEAensitowen 0CoBeHHOCTLH
KOTOPOW SIBMSIETCA YBENUYEHME YacTi BasiOBOrO NPOAYKTa, NPOM3BOAMMOrO HA OCHOBE CO3AAHMS W MPOAaXM
HaYKOEMKMX TEXHOMOTMIA, MHCHOPMALMOHHBIX MPOAYKTOB, T.€. PE3yNbTaTOB WHTENNEKTYanbHOro Tpyaa rpaxaaH.
CylLeCTBYKOT ~HECKONMbKO TEPMMHOB, XapaKTEPWU3YIOWMX SKOHOMMKY MHGOPMaUMOHHOro obliectea —
WH(OPMALMOHHAsS 3KOHOMMKA, SKOHOMMKA 3HAHWIA, MHHOBALMOHHAS 3KOHOMMKA, HOBAs 3KOHOMMWKA, CETeBas
9KOHOMMKA W T.0. Psin y4eHbIX CMELUMBAKT AaHHbIe MOHSATUS, HEKOTOPble Pa3fenstT WX Mo psay NPU3HaKOB.
ABTOp NpUAEPKMBAETCS TOTO MHEHWS, YTO TEPMUH «HOBAsi 3KOHOMUKA» OTpaXaeT HacTynneHne HOBOrO aTana
Pa3BUTUS 3KOHOMWUYECKON TEOPUW M MPAKTWKM, XapakTEpHOro Ans MHEOPMALMOHHOrO 0bLiecTBa W NOTOMY
npeanaraeT UCMONb30BaHWE AN HEero TepMUHA  «MHA(OPMALMOHHAs 3KOHOMUKA»  Kak  SKOHOMMKM
MHopMaLMoHHOro obulecTsa.

TepMUH “9KOHOMMKA 3HaHW®, MO MHEHWIO aBTOPA, XapaKTEpU3yeT BbICLUMIA 3Tan PasBUTUS MHAOPMALMOHHOI
9KOHOMMKM, MPK KOTOPOM OCHOBHLIMM (DaKTOPaMM Pa3BUTUS ABASIOTCS 3HAHWUS Kak 0CO3HaHHAs MHGopMaLus v
yenoBeyeckuin kanutan. OOHUM M3 HanpaBneHUn MHMOPMALMOHHOM SKOHOMUKM aBTOP CYUMTAET CETEBYHO
9KOHOMWKY, N0, KOTOPOW B HACTOSILLEE BPeMs NMOHUMAETCS XO3ACTBEHHAs eATENbHOCTb, OCYLLeCTBAsemas ¢
MOMOLLbH MHGOPMALIMOHHO-KOMMYHVKALIMOHHbIX TEXHONOTA, 1 Npexae Bcero VHTepHeT (B CBA3M C 3TUM ee
4acTO Ha3blBalOT WHTEPHET-3KOHOMMKOWM, BUPTYamnbHOM 3KOHOMWKOW, LMCGPOBOM SKOHOMMKOM W T.M.).
Cnpaefn1BoCTV pagn He06X0AMMO OTMETUTb, YTO CETEBbIE (POPMbI BeAEHUS B13Heca CyLLeCcTBOBaNM 1 paHee,
[0 NOSIBMNEHUs TEeNeKOMMYHUKALMOHHBLIX CeTel, HanpuMep, NPoMbILLNeHHble CeTU (hOpMUPOBanK YCTOMYMBLIE
CBA3M MEeXOY MPOMbILLNEHHBIMY MPEeanpUATUAMU C LEeMbo ONTUMM3aLMM NPOU3BOLCTBEHHBIX MPOLECCOB,
ceTeBas PO3HWMYHAs TOPrOBMS MpoABWrana MpoAyKUMio OT Mnpou3BoauTens k notpebutento 6e3 yvacTus
MHOXECTBEHHbIX MOCPEAHWNKOB W T.4.

Mo nosody TEepMWHA «WHHOBAUWOHHAsA 3KOHOMWKa» aBTOpP YBEPEH, 4TO VIHqDOpMaLU/IOHHaFI 9KOHOMUKa, W
0COOEHHO 3KOHOMMKA 3HaHMWIA, OOMKHbI ObITb WHHOBAUWOHHbLIMK, T.€. OCHOBaHHbIMW Ha MNOTOKE VIHHOBaU'I/IVI
(I'IOCTOFIHHOM TEeXHN4eCKom /TeXHOJ'IOFI/I‘-leCKOM/OpFaHVl3aLI,I/IOHHOM/MHCTVITyLLI/IOHaJ'IbHOM COBepLLIeHCTBOBaHIAM).
CoO0THeceHNe AaHHbIX MOHATUI CXeMaTUYECKM npeacTaBneHo Ha puc. 1.

HndopmManuoHHasi IKOHOMHKA — KHOBAs JKOHOMHUKAY»
HHGOPMAIOHHOTO JTana Pa3BUTHS YeI0BEYECTBa,
XapaKTepU3yoIasics MOBBIILEHUEM POJIN MHHOBALIUH
(«<MHHOBALHOHHAS YKOHOMHKA» ), HHTEIUIEKTYaIbHOTO
KaIruTana U 3HaHUH

JKOHOMMKA 3HAHU

CeTteBasi IKOHOMHKA - XO3HCTBEHHAs JACATCIbHOCTb,
OCyHmeCTBIsIEMast IIPU MOMOIIH IJIEKTPOHHBIX ceTeit

Puc. 1. CooTHeCceHMe NOHATHIA “MHDOPMALIMOHHAS SKOHOMMKA”, “HOBASH 3KOHOMMKA”, “MHHOBALMOHHAS

3KOHOMMKA”, “9KOHOMMKA 3HaHUI", “ceTeBasi KOHOMMKA”



54 International Journal “Information Technologies & Knowledge" Volume 8, Number 1, 2014

Mpyu onpeneneHun MOHATUS “MHGOPMALMOHHAsS 3KOHOMMKA” BLIAENAT HECKONbKO noaxodoB. CormacHo
nepBoMy nog “MHEOPMALMOHHON 3KOHOMMKON® MOHUMAETC KOMMMEKC HayKOeMKUX OTpacnei, 3aHsaTbIX
NPOM3BOACTBOM 1 06CNYyXMBaHNEM MHGOPMALIMOHHO-KOMMYHWKALIMOHHOrO 0B0pyaoBaHNUs, CO3f4aHMEM W
pacnpoCcTpaHeHWeM NPOrpaMMHbIX MPOAYKTOB, pPa3BUTMEM KOMMYHWKALMOHHBIX CETel, a Takke BCS cucTema
(hOPMMPOBaHUS, XpaHEHNS, PaCcTIPOCTPAHEHNS M NOMNYyYeHUs MHGOPMaLK, B 3HAYUTENBHON Mepe NOCTPOEHHas
Ha 0ase WHTtepHet. Brtopoit nogxop paccmatpuBaeT “UH(OPMALMOHHYID 3KOHOMMKY” Kak COBOKYMHOCTb
oTpacnei, Xxapaktepusyrlowmxcs 6ornee 3HauuTenbHbIM YOeNbHbIM BECOM MHTENNEKTyanbHoro kanutana no
CPaBHEHWIO C OCTasbHbIMM (hakTopamu NPoOU3BOACTBA.

B AaHHOM cnyyae “MHchopmaumoHHas SKkoHOMMKA™ BKMoYaeT B cebs cpepy 0b6pasoBaHWs M Hayku, CEKTop
BbICOKMX TexHomoruit, B T.4. UKT, cektop MHTENneKkTyanbHblX YCiyr (KOHCYNbTUPOBaHUeE, MH(OPMaLMOHHOE

MOCPEHNYECTBO, aHANNTMKA, MAPKETUHT U [p.).

B cooTBETCTBMM C TPETLUM NOAXOAOM WHGOPMALMOHHAs SKOHOMWKA SIBNSETCS COBPEMEHHO CTaaMen passuTms
UMBWNN3ALMK, KOTOPOWN MPUCYLUM “BbICOKAs CTENeHb 3aBUCUMOCTM SKOHOMUKM OT WHGOpMaLWK; LIMPOKOe
NPUMEHEHNE NHPOPMALMOHHBIX TEXHOMOTUIA B BU3HEC-NPAKTUKE; POCT 3HAYEHUs UT-MHAYCTPUM ANst SKOHOMUKY;
3HAUUTENbHOE YBEMNUYEHWEe WH(OPMALMOHHON COCTaBMsOWEN B CeDECTOMMOCTM NpOAYKTOB W ycmyr”
[®enynosa, 2008]. OHa xapakTepusyeTcs TEXHUYECKMMW | TEXHOMOrUYeCKUMM | OpraHu3auMoHHbIMK /
WHCTUTYLMOHANBHBIMIA WHHOBALMAMW B AEATENBHOCTA PasnuyHbX (B TOM YUCE U TPaAMLMOHHBIX) OTpacnei
9KOHOMWKM, pacluupeHrem ucnonb3osaHns VKT 1 NOBbILLEHNEM 3HAYMMOCTU WHTENMEKTyanbHOro kanutana u
3HaHUNA.

ABTOp MpUOEPKMBAETCA YKA3aHHOW BbIlE TOYKM 3peHus (TPETU noaxod), W UCnonb3yeT MOHATUE
«MHOPMALMOHHAsT SKOHOMMKAY NSt 00603HaYeHUs] MHGOPMALMOHHON CTYNEHW Pa3BUTUS, XapaKTepuayoLlelics
nepenneTeHneM TPagWuLMOHHBIX U BbICOKOTEXHOMOTMYECKUX OTpacreit SKOHOMWKW Ha OCHOBE pacLUMpeHUs
UCNOIb30BaHUs MHTENNEKTyanbHoro kanutana u UKT.

Mpouecc opMMpoBaHNS UHMDOPMALMOHHON SKOHOMMUKM MPOUCXOQMT 3BOSIOLMOHHO, Ha 6ase 3KOHOMMKM
WHAyCTpHanbHoro obuiectea. Ctagmsmu paseuTist MHOPMALIMOHHO SKOHOMMKM HasbiBatoT [KopHeituyk, 2006]:

—  [poHnkHoBeHne VKT B npon3BoaCTBO;
—  MaccoBoe BHeapeHue WKT v npeobnagaHne CTaHAApTM3MPOBaHHbIX CUCTEM;

— [lpeBbllleHne npou3BOAUTENBHOCT B ciepe npomssoacTBa MHopmaum u UKT Hag apyramu
oTpacnsamu;

— [epexoa k npeobnagatoLemy npou3BoaCTBY MHOPMALMM U 3HAHWIA.
Mo MHEHWIO psfa yYeHbIX, MHGOPMALMOHHAS SKOHOMUKA XapaKTepusyeTcs Takumm npusHakamu [VIHosemues,
2000; YyxHo, 2004]:

— [peBpalleHne MHDOPMALMM U 3HAHWA B Ka4YeCTBEHHO HOBbLIM MPOW3BOACTBEHHBIA pecypc. Ecnu Takve
(bakTOpbl NPOM3BOACTBA, KaK 3eMAS, KanuTan v Tpy4 UMET, XOTS M B pasHON Mepe, HO OrpaHUYeHHbIN
Xapaktep, TO WHGOpMauus W 3HaHUS HeorpaHuyeHHbl. YyxHo A.A. oTMevaeT, 4TO “Bekamu nogu
1CNONb30BanM Takue (hakTopbl NPOM3BOACTBA: 3eMI0, kanutan u Tpya. B HoBom obulecTBe Ha nepsoe
MECTO BbIXOAMT Ka4eCTBEHHO HOBbIN NPOW3BOACTBEHHbIA PECYPC — UHpopMaLms 1 3HaHua” [YyxHo, 2004].
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B uHdopmaumoHHoM o6LiecTBe MHGOPMaUMS M ee Bbiclas dopMa — HayyHOe 3HaHWe CTaHOBSATCS
CTpaTeryeckum pecypcoM, 3¢eKTMBHOEe YnpaBieHWe KOTOPbIM MO3BOMSET KOMMaHUAM  4OCTUYb
KOHKYPEHTHbIX MPeuMyLLEeCTB.

—  TMopapbIB PbIHOYHbIX OTHOLLEHMIA, UX OCHOBHOIO 3aKOHa — 3aKOHA CTOMMOCTH, SKBMBAMNEHTHbIX OTHOLIEHMUIA.
WHTennekTyanusauus, pacnpocTpaHeHe TBOPYECKOro Tpyaa NPUBOAST K ONPELEeNeHnto LieH Ha NpOoLyKTh
He NPONopLMOHaNbHO 3aTpaTam Tpyaa, a B COOTBETCTBUM C NONE3HOCTbH) 3TUX NPOAYKTOB.

—  PocT HayKkoeMKOCTY NpoK3BOAMMON NPOAYKLMW 1 YCAYT, BbIPaXKatoLMIACS B YBENUYEHWM 3aTPaT, CBS3aHHbIX
C Hay4HbIMM WCCNELOBAHMSIMU W MPOEKTHO-KOHCTPYKTOPCKMMK pa3paboTkamu, MpeaLuecTBYIOWMMUA X

MOABMEHNIO.

— PasBuTMe pbIiHKA WHTENMEKTyamnbHbIX TOBAapoB W ycnyr. o SKCnepTHbIM OLEHKaM, MMPOBOM PbIHOK
WHTENMEKTYarbHbIX TOBAPOB M YCNYT CETOAHs PACTET B NsATb pa3 ObiCTpee, YeM TpaaULMOHHbIE PbIHKN.

— [loBbllEHME 3HAYUMOCTU [OEATENbHOCTH, CBS3AHHOW C MPOM3BOACTBOM, XPaHEHWEM, nepefaven W
ncnonb3oBaHneM 3HaHuit. Ocobasi ponb B 3TON AEeATENbHOCTM NPUHAANEXUT 0BpasoBaHMIo, XapakTep M
3HaYeHMe KOTOPOro M3MEHSITCA B Hambonbliei cTeneHn. HaumHas ¢ 60-x rogoB XX Beka 3aTpatbl Ha
obpa3oBaHue BO BCEX CTpaHaX Ha4WMHAKOT pacTyi ropasao GbicTpee, B OTPACHsX 3KOHOMUKK. bonbluas aons
3atpat Ha obpa3oBaHME BO MHOMMX CTpaHax (PUHAHCUPYETCS rOCYAapCTBOM W 3aHUMaeT B psay
OBLLECTBEHHbIX 3aTpaT LEHTparbHoe MecCTo, Hapsgy ¢ 0BOpOHOW, 3ApaBOOXPaHEHWEM W COLMAnbHON

3aLLMTOI HaceneHus.

B coBpemeHHOi akOHOMUKE 06pa3oBaHMe paccMaTpuBaeTCst kak hopma MHBECTULMIA B YENOBEYECKMIA KanuTan,
OT KOTOpOW 3aBMCUT €ro KayecTBO M yCrex NMpow3BoacTBa. HauGonee MomHO COBPEMEHHbIE TEHOEHLMN ero
pa3BuTUs 0003HAUMNUCh B KOHLENMUMM HenpepbiBHOTO 06pa3oBaHus. [locTOsiHHOE OBHOBMEHME 3HAHUA
KECTKas KOHKYpeHUMS 0BYCnaBnmBaloT He06X0AMMOCTb MOCTOSIHHOTO 0BYYEHUS.

— MpeBpalyeHne pabOTHUKOB, 3aHSTbIX MPOW3BOACTBOM, Nepedaveit W UCMONb3OBAHMEM 3HAHWW, B
[OMUHWpYIOLWLYKD Tpynny B oOWEM uucrie 3aHsTbiX. B 3TOM CBSA3W 3HAUMTENbHO BO3PACTaeT Pofib
MeHe[kMeHTa B 00MacTu WHTENNeKTyanbHbIX PECYpcoB. YNpaBneHYeckoe 3HaHWe, WHTEenmeKTyarbHble
PECYPCbl MEHEMKMEHTA WrpalT He MeHee BaXHyl ponb, YeM npodieccuoHanbHoe —3HaHue
HEnocpeaCTBEHHbIX NPOM3BOANUTENEN.

— PasBuTMe cekTopa MpOW3BOACTBA WMHGOPMALMK, KOTOPbIA SKOHOMUYECKM IPDEKTUBHEE MaTepUanbHOro
NPOW3BOACTBA, MOCKOMbKY OCHOBHbIE 3aTpaTbl CBsi3aHbl C U3rOTOBNEHMEM NepBOHaYanbHOro obpasua npu
He3HauMTENbHbIX 3aTpaTax Ha TUPaXWUPOBaHMe.

— YBenuyeHue 3Ha4MMOCTU OPUANYECKON 3aLUMTLI MPaB MHTENNEKTyanbHo cobcTBeHHoCTW. [lpaBa Ha
MHhOpMaLW, KOTOpbIE MOAMeXaT PUANYECKON 3aluuTe, JOMKHbI HOCUTb MOHOMOMbHLIN XapakTep. JT0
SBNAETCS HE TONbKO HEOBXOAMMBIM YCMOBMEM A1 NPEBPaLLeHUs MHGOpMaLmu B TOBap, HO W NO3BONseT
“3BnekaTb MOHOMOMbHYHO NPUOLINb, YBEN4MBas peHTabenbHOCTb MHEOPMALIMOHHON 3KOHOMUKM.

OTnnumTenbHble 0COBEHHOCTU MHADOPMALIMOHHON SKOHOMUKI U €€ CPaBHEHWE C SKOHOMMKOWM MHOYCTPUANBHOrO
oblecTtBa npuBeaeHs! B Tabn. 1.
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Tabnuua 1. OtnnuuTenbHbIE 0COBEHHOCTU 3KOHOMMKM MHAYCTPUANBHOTO 1 MHGOPMALMOHHOTO 00LLECTB

Kateropus UHagycTpuanbHoe obwecTso WUHdopmaumoHHoe obLecTBo
XapakTep npon3BoACTBa MaccoBoe VHamBnaoyanmampoBaHHoe
XapakTep npogyKuum CraHgapTu3npoBaHHas MepcoHnmrLmpoBaHHas
OcHoBHoM Tpya v kanuTan MHchopmaums u 3HaHus (kBanudukaums

NPON3BOACTBEHHBIN PECYpPC

nepcoHana)

OCHOBHOM UCTOYHUK KanuTana

MMpaBo cOGCTBEHHOCTY Ha
MaTepuarbHble akTVBbI

lMpaBo cOOCTBEHHOCTN Ha
HemaTepuanbHble aKTUBbI

Xapakrep 6a3oBbIx Kanutanoemkue Haykoemkune
TEXHOMOTMM

[ NaBeHCTBYIOLLWIA CEKTOP [Mpon3BoACTBO Yenyru

9KOHOMMKI

[ naBeHCTBYHLLME MpeanpusaTus YHUBEPCUTETHI, HAY4HO-

counanbHble NHCTUTYThbI

ncecnenosaTenbCkne ydpexneHna

dakTop coumanbHoi
andhdepeHupaumm

Xapaktep cobCTBEHHOCTH

YpoBeHb 3HaHUi

MoTusaums paboTHUKOB

MaTepuanbHbIi MHTEPEC

BHyTpeHHAs noTpebHOCTL

OueHKa ypoBHSA pa3BUTUSA, MCNonb3oBaHus U pacnpoctpaHenus UKT B YkpauHe

OBLIENPVHATON MPAKTUKOM OMpedeneHns MacliTaboB pasBuTUSt MHAOPMALMOHHOTO obLlecTBa SBRSETCS
OL|eHKa YPOBHS pa3BUTHS, UCMONb30BaHWS W pacnpoctpaHerus UKT.

Tak, odmumanbHas nHgopmaums FocyaapCTBEHHOM CryxObl CTaTUCTUKKM YKpauHbl O KONMYECTBE abOHEHTOB
WHTepHET cBMAETENLCTBYET O AMHaMWyHOM passutun VKT B Hawei ctpaHe. [laHHas TEHOEHUMS, C TOYKM
3peHus aBTopa, CBA3aHa Kak C COBEPLUEHCTBOBAHMEM TENIEKOMMYHUKALMOHHbBIX CETEN U BHEOPEHUEM HOBbIX
TEXHONMOMMA, Tak M C NOBbILWEHWEM YPOBHS MNATEXECNOCOBHOCTW HACENEHUS W CHUKEHWEM CTOMMOCTU
nepcoHanbHbIX KOMMbOTEPOB 1 gocTyna B MIHTepHeT (Tabn. 2).

Tabnuua 2. YpoBeHb pacnpocTpaHenus /iHTepHeT B YkpaunHe, 2008-2013 .

Mepuog ABOHeHTHI ceTn MHTEpHeT, ThIC. Yen. YucneHHocTb Konnyectso

HaceneHus, yen. aboHeHTOB Ha

100 xuTenen

BCEro B T.4. AOMAaLLHKE

01.01.2008 1374,6 997,2 46 373 000 2,96
01.01.2009 19051 1532,2 46 143 700 413
01.01.2010 27971 22146 45962 900 6,09
01.01.2011 3661,2 3 065,4 45778 500 8,00
01.01.2012 4178,0 3821,4 45633 600 9,16
01.01.2013 5063,4 4671,7 45553 000 11,12
01.10.2013 5759,9 5279,0 45 455 065 12,67

MpumeyaHne. CoCTaBMNEHO 1 paccuMTaHo Ha ocHoBe [[epxaBHa cryx0a CTaTUCTUKM YKpaiHu]
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K coxanenuo, [ocynapcTBeHHas cryxGa CTaTUCTMKW YKpauHbl MpeaocTaBrsieT BECcbMa OrpaHUYeHHYHo
WHGOPMALMIO ANst OLEHKM PasBuTUs MHAOPMALMOHHOTO 0OLLECTBa B Hallei CTpaHe, B CBs3N C YeM byaem
UCMONb30BaTh Pe3ynbTaTbl UCCMENOBAHUIA PA3NUYHbIX MEXAYHAPOLAHbIX OpraHM3auuii U y4acTHWUKOB PbIHKA
NKT.

Tak, paclUMpeHHYI0 KapTUHY UCMONb30BaHWA WHTEPHET B YKpauHE MOXHO COCTABUTbL C MOMOLLbIO MHChOpMaLK,
npeacTaBneHHon MexayHapoZdHbIM col30M anektpocBAsn (MCD). 3ta opranmsaums nybnukyet B
cBODBOAHOM [OCTYME He TOMbKO AaHHbIE O KONUYeCcTBE abOHEHTOB VIHTEPHET B pa3pese OTAENbHbIX CTPaH, HO 1
obLiee konu4yecTBO nonb3oBaTtenen VIHTepHeT, a Takke KOnM4ecTBO abOHEHTOB LUMPOKOMOMOCHOTO AOCTyna
(tabn. 3).

Tabnuua 3. YpoBeHb pacnpocTpaHerus VIHTepHeT B YkpaunHe, 2005-2012 rr.

WHTepHeT LLInpokononocHbIit

5 AoCTyn

§ KonnyecTso KonnyecTBo [ons rpaxaaH, Bcero, Ha 100

= | aboHeHToB, ThIC. aboHeHToB Ha 100 ucnonbaylowux VHTepHeT, | TbiC. Yen xutenen

yen. xutenen %

2005 3750,0 7,99 3,75 130,0 0,28
2006 3750,0 7,99 4,51 520,0 1,12
2007 1374,6 2,97 6,55 800,0 1,73
2008 1905,1 414 11,00 1600,0 3,48
2009 26495 5,80 17,90 1907,7 417
2010 3661,2 8,06 23,30 29546 6,50
2011 4178,0 9,25 28,71 3169,4 7,01
2012 . . 33,70 3643,5 8,11
Mpumevanus: 1. “...” 03HaYaeT OTCYTCTBME AaHHbIX B MCTOYHMKE; 2. CocTaBneHo Ha ocHose [ITU]

[aHHble MCO nogTBepxaatoT 3asBNEHHYI0 paHee TEHAEHUMIO AMHAMUYHOrO pasBuTus VIHTEpHET B YkpawnHe, B
T.4. YBENWUYEHWE KonmyecTBa abOHEHTOB LUMPOKOMOMOCHOTO AOCTYMa. BaxHO OTMETUTb, YTO MHGOpMaumus 0
konuyecTBe abOHEHTOB VHTEpHET, N COOTBETCTBEHHO BCE CBS3aHHble C 9TUM MokasaTenu [ocynapCTBEHHOM
cnyx6bl cratucTki Ykpandbl 1 MCO, a Takke Apyrux MexayHapoAHbIX OpraHu3aluit OTu4atoTest Apyr ot
Apyra. Takue pacxoxaeHnst MOXHO 06BACHUTL pa3nuuem B MeToamnkax cbopa nHopmaLmm.

BaxHyto uHcopmaumio 06 ypoeHe pa3sutist UKT B pasnuuHbIX CTpaHax npeaocTaBnsieT BecemupHbin BaHk.
WHopmauus, npegoctaensemass BcemupHelM BaHkoM, 4aeT BO3MOXHOCTb HE TOMbKO OLEHWMBATb OMHAMMKY
M3MEHEHMI, MPOUCXOOAMX B YKpauHe 3a OnpedeneHHblit nepuod, HO W NPOBOAWTL CPaBHEHWE 3TUX
nokasatenen C rnokasaTensMu rpynnbl CTPaH COOTBETCTBYILLErO YPOBHS [OXOA4a Ha [ylly HaceneHus
(BcemupHbIn BaHk OTHOCUT YKpauHy K CTpaHaM HU3Koro-cpefHero foxoda u peruoHa Espona u LieHTpanbHas
Asus [The World Bank]). O6o6wieHHas xapaktepucTuka cektopa VKT B YkpauHe npeacTasneHa B Tabn. 4.
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Tabnuua 4. Xapakrepuctuka VIKT-cektopa B Ykpaune, 2003-2012 rr.

Kon-Bo Kon-Bo Kon-Bo Kon-Bo Kon-Bo Kon-Bo
nonb3osatenen | nonb3osareneit | aboHeHTOB aboHeHTOB BesonacHbix | 6e30macHbIX
g ViHTepHeT MHTEpHET  (Ha | LUMPOKOMONOCHOTO | LUMPOKOMOMOCHOMO | WHTepHeT- | MHTEpHET-
2 100 ven.) poctyna poctyna (Ha 100 | cepsepoB CEepBEPOB
yen.) (Ha 1 MmnH.
yen.)
2003 1499871,18 3,14 0 0 28 0,59
2004 1649659,39 3,48 0 0 53 1,12
2005 1759536,72 3,74 130 000 0,28 62 1,32
2006 2099484,41 4,49 520000 1,12 87 1,86
2007 3031481,35 6,52 800 000 1,73 132 2,84
2008 5059074,24 10,94 1600 000 3,48 198 4,28
2009 8182986,79 17,77 1906 725 417 276 5,99
2010 10589460,7 23,09 2954 556 6,50 607 13,23
2011 13828195,1 28,70 3 169 396 7,00 810 17,72
2012 . 33,70 3643 460 8,10 1071 23,50

MpumeyaHmne: CocTaBneHo 1 paccumtaHo Ha ocHose [The WorldBank DataBank]

[aHHble BcemupHoro baHka, npuBedeHHble B Tabn. 4, NOATBEPKOAKT 3asBNEHHYID paHEe TEHAEHLUMIO
COBEPLUEHCTBOBAHUA YPOBHS JocTyna B VHTEpHET ykpawHCKux nonb3osaTenei. OHU Takxe NOATBEPXOAT
aKTUBHOE pacnpocTpaHeHWe LWUPOKONONOCHOro AocTyna B HTepHeT B YkpauHe, HaunHas ¢ 2005 T.

HeobxoaumMo OTMETUTL MOMOXMTENbHYI TEHAEHUMIO pocTa konuyectBa GesonacHbix VHTepHeT-cepepoB B
YKpauHe, 4TO CBUOETENbCTBYET O HACTYMNEHWWM KayeCTBEHHO HOBOTO 3Tana pasBUTUS OTEYECTBEHHOrO
WHTepHeTa. [leno B TOM, YTO pasBUTME 3aALUMLLEHHOMO CErMeHTa YKpauHCKOro VIHTEpHETa CBMAETENbCTBYET O
pocTE €ro KOMMEPYECKOro MCMOMb30BaHMsl, MOCKOMbKY NpoBefeHWe OusHec-TpaHcakumii TpebyeT sawuThbl
nepeaaBaeMoil WHGopmauu. OTa 3afadya pellaeTcss C MOMOLLbIO TEXHOMOTMA KpunTorpachum, KOTopble
TPaHCHOPMUPYIOT [aHHble C WUCMONMb30BAHMEM KMoYa LUMGPOBaHMS. 3allMdpOBaHHbIE AaHHbIE CTaHOBATCS
HEIOCTYMHbIMI NSt BCEX, 3a UCKIKOYEHUEM NonyyaTeneil 3ol HdhopMaLmu.

BaXHO OTMETWTb, YTO MpaKTUYECKU BCE nokasatenu u3 Tabn. 4 nokasblBatOT CTOMKYI TEHAEHUMIO K POCTY,
OfHAKO UX 3HAYEHWS YaCTO YCTynakoT COOTBETCTBYIOLLMM MOKa3aTeNsM He TOMbKO pasBUTbIX CTpaH MUpa, HO Y
TE€X KNacCMUKALMOHHBIX TPynn, K KOTOpbIM BcemupHbli BaHk OTHOCMT YkpawHy. Hwxe npuBegeHa
CpaBHUTESNbHASA OLEHKa YKa3aHHbIX BhiLLe nokasatenen YkpauHbl N0 OTHOLLEHMIO K CTPaHaM HU3KOTO W CPERHEro
poxofa, ctpaHam EBponbl n LleHTpanbHoit Asun, a Takke k CLUA kak nugepy BHegpenns VKT Bo Bce coepbl
00LLECTBEHHOM XM3HM (Tabn. 5-7).

lMpuBeneHHble B Tabn. 5 gaHHbIE MOKA3blBAKOT YCTOMYMBYK TEHAEHUMIO K POCTY AN BCEX MPUBEAEHHbIX
06bekToB uccnenoBaHus. HaunHas ¢ 2009 r. konuyecTBo nonb3oBatenei MHTepHeTa B YKpanHe 3HaYMTENbHO
MPEeBbICMIO YPOBEHb CBOEH pynnbl 4OX04a U NpubnM3Mnoch K ypoBHIO cTpaH EBponbl 1 LieHTpansHon Asuu,
opHako ewe yctynaet CLUA no gaHHomy nokasaTento.
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Tabnuua 5. [lnHamuka konmyecTea nonb3osaTtenen MHTepHeTta B pacyete Ha 100 ven., 2003-2012 rr.

CTpaHb! HU3KOTO 1 CtpaHb! EBponbl 1
Mepuopn YkpauHa cpeaHero aoxoaa LleHTpanbHon Asum CLUA
2003 3,14 4,64 28,29 61,95
2004 3,48 5,85 32,36 65,04
2005 3,74 7,04 35,16 68,27
2006 4,49 8,67 38,03 69,20
2007 6,52 11,28 43,59 75,26
2008 10,94 14,08 47,25 74,22
2009 17,77 16,97 50,13 71,21
2010 23,09 20,91 56,50 74,25
2011 28,70 23,48 60,30 77,90
2012 33,70 26,56 63,20 81,00

Mpumevanmne. CoctaeneHo Ha ocHose [The WorldBank DataBank]

Mo HabntofeHnto aBTopa, K cepeauHe Nepeoro Aecatunetust XX Beka B YkpanHe Npou3oLni KapanHanbHble
W3MEHEHUsI B XapakTepe WCMoNb30BaHUs VIHTEPHET — ero MonynsipHOCTb HACTOMbKO BO3pOCHa, YTO MHOrMe
nonb3oBaTeny Npegnoynu npuobpecti cobCTBEHHbIE KOMMbIOTEPBI W MOAKNIYMTL UX K WHTEpHeT. C TouKK
3pEHNst aBTOpa, TakOMY KaYeCTBEHHOMY PbIBKY CNOCOBCTBOBANO KOMMEKCHOE BIMSIHUE HECKOMbKMX (DaKTOPOB,
BO-NEPBbIX, CHIKEHWE LiEH HA NEepCOHambHble KOMMbHOTEpPb!, B T.4. MOPTAaTUBHbIE, BO-BTOPbLIX, COKPALLEHWE
CTOMMOCTU WHTEepHeT-ycnyr, B-TPeTbUX, pacnpocTpaHeHue GecnpOBOAHOTO W LUMPOKOMONMOCHOMO AOCTyna B
WHTEpHET, YTO MPUHLMNMANBHO U3MEHINO Ka4ecTBO VIHTEpHET-COeaMHEHNI 1 YPOBEHb PaboTbl B CETH.

[MonoXuTenbHOM TeHAeHUMeNn HeobXoauMo Ha3BaTb aKTUBHOE Pa3BWTWE B Hallei CTpaHe LUMPOKOMOSIOCHOTO
poctyna B VHTEpHeT, No nokasaTtensiM KOTOPOro YkpanHa npeBoCXoauT CTpaHbl CBOEN rpynnbl goxoga (tabn. 6).
BaxHO, 4TO LUMPOKOMOMOCHBLIA AOCTYN NPedoCTaBnseT pacliMpeHHble  BO3MOXHOCTM UMEHHO Ans
KOMMEPYECKOro 1Crnonb3oBaHus VIHTEPHET, N NONOXWUTENbHAs AMHAMUKA ero pa3suTKs B YkpanHe ykasblBaeT Ha
LUMPOKME NEPCNEKTMBLI HALLEl CTpaHbI B 3TOI 0bnacTu.

Tabnuua 6. [JuHamuka konmyectsa abOHEHTOB LUMPOKOMONOCHOMO AoCTyna B pacyete Ha 100 yern.,
2003 - 2012 rr.

CTpaHb! HU3KOTO 1 CtpaHbl EBponb! 1
Mepuoa YkpauHa cpefHero goxoga LleHTpanbHon Asum CLUA
2003 0 0,29 2,96 9,52
2004 0 0,67 515 12,70
2005 0,28 1,00 7,69 17,23
2006 1,12 1,53 10,69 20,11
2007 1,73 2,00 13,31 23,23
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2008 3,48 2,65 15,45 24,82
2009 417 3,34 17,18 25,50
2010 6,50 4,03 18,80 26,70
2011 7,00 4,69 20,10 27,40
2012 8,10 . . 28,00

MpumeyaHmus: 1. ... 03Ha4aeT OTCYTCTBME AaHHbIX B MCTOYHMKe; 2. CocTaBneHo Ha ocHoe [The WorldBank
DataBank]

MonoxuTenbHas AnHamuka HabnogaeTcs B Hallel cTpaHe no konmyectBy 6e3onacHbix VIHTepHeT-cepBepoB.
Mo aTomy nokasaTtenio YkpanHa NpeBOCXOAUT CPEAHWUN YPOBEHb CTPaH HWU3KOTO M CPEAHEro A0X0Aa, HO elye
3HaUMTENbHO OTCTaeT OT cTpaH EBponbl u LieHTpanbHon Asum u CLUA (Tabn. 7).

Tabnuua 7. [inHamuka konnyectea 6esonacHbIx MHTEpHET-cepBEPOB B pacyeTe Ha 1 MrH. ven., 2003-2012 rr.

CTpaHb! HU3KOTO 1 CtpaHbl EBponbl 1
Mepuoa YkpanHa cpeaHero foxoaa LieHTpancHon Asum CLWA
2003 0,59 1,26 47,32 477,46
2004 1,12 1,77 76,41 676,55
2005 1,32 2,22 104,80 785,16
2006 1,86 2,62 129,71 870,97
2007 2,84 3,54 182,26 1061,76
2008 4,28 4,52 227,47 1174,79
2009 5,99 5,14 208,50 1235,08
2010 13,23 7,65 381,90 1445,10
2011 17,72 9,70 453,46 1563,16
2012 23,50 10,36 467,8 1474,10

Mpumeyanue. CoctaeneHo Ha ocHoge [The WorldBank DataBank]

Takum obpasom, wuHcopmauus, npegoctaBneHHas BcemupHeiM  BaHkOM, NO3BONSET KOHCTATMPOBATh
YCTOWYMBYH TEHAEHLMIO pa3BuTUs OCHOB hOPMUPOBaHMS MHGOpMaLMOHHOro obulectsa B YkpauHe. HekoTopele
BbIBOAbI 00 ypoBHe 1 TeHaeHumsx pa3sutis VKT B YkpanHe npeactaBneHbl HKe:

—  TMpakTnyecky Bo BCEX PacCMOTPEHHbIX 0BnacTsax B YkpauHe HabntofaeTcst YCTOMYMBAs TEHOEHUNS K
Pa3BUTHIO.

— HecmoTps Ha oueBuaHble OCTUMXEHNS, YKpanHa eLle oTcTaeT oT cTpaH EBponbl  LieHTpansHom Asum
(Y4bn NOKa3aTenu Bbille BBUAY HaMMuus B UX YUCTe psiaa TEXHONOMMYECKM BbICOKOPA3BUTLIX CTPaH), 1
ocobeHHo ot CLUA, X0TS BbIrOAHO NPEBOCXOAUT CPEAHMIA NokasaTenb No rpynne CTpaH HU3KOro M
cpeaHero goxoaa.
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Tabnuupl «bbicTporo Barnsaa» B obnactu WKT, npegoctaBnsiemMble BcemupHbIM BaHKOM, OTpaXaioT pasBuTie
cektopa VKT kak gBuxyLiero ¢haktopa nocTpoeHust MHopMaLmoHHoro obuiecta. OgHako Anst KOMMSEKCHO
OLEHKM  MpoueccoB  (hOPMUPOBAHUS  MH(DOPMALMOHHOM  SKOHOMMKW  HEOBXOAMMO  UCMONb30BaHWe
[O0MOMHUTENBHON WHGOPMALMK, KOTOpas Y4acTo NpefcTaBreHa B BUAE KOMMNO3UTHBLIX WHAEKCOB, arpermpytoLmx
WH(hOpMaLMo, NPEROCTaBMAEMYI0 PA3fMYHBIMU - MEXOYHAPOAHBIMW OpraHu3auusMi, B T.4. BcemupHbIM
BaHKOM.

[laHHble  MHOEKCHl BKMTIOYAOT  KOMMMEKCHbIM aHamma  (DaKTOpOB pasBuTUS  (YEMOBEYECKOro  KanuTana,
rOCYapCTBEHHOMO PEryNMpoBaHusi, AenoBoro knumara, goctyna K WKT, uHdopmaumoHHoit 6e3onacHocTy)
Hapsgy C aHanu3om wucrnonb3oBaHus MKT B knoveBblX  cepax  desTenbHoOCTH  (obpasosaHue,
34paBoOXpaHeHne, KynbTypa, OU3HEC, rocyaapCTBEHHOE ynpaBneHue, NOBCEAHEBHAs XMU3Hb). B pamkax aToro
noaxoga nokasaTenu passuTUS MH(OPMALIMOHHOTO 06LLEeCTBa paccMaTpUBAOTCA CUCTEMHO, B aHANUTUYECKON
nepcnekTuee, No3BONSIOLEN AaTb KOMMIEKCHBIA aHann3 uccnegyemMbix NpoLEeCcCcoB U BO3OENCTBYIOLLMX Ha HUX
thakTopos.

CywectsyeT 6onblie asaguati MKT-uHaeKcoB, cpeamn KOTOpbIX Hamu uccreaytoTcs uHaeke passutis VKT u
WHOEKC CEeTEeBOW T[OTOBHOCTM, MOCKONMbKY OHM MpEedoCTaBnslT Haubonee akTyanbHble AaHHble [Ans
uccnefoBaHus.

Haw Bbibop WKT-MHAEKCOB OBBACHAETC HECKOMbKAMK MpUYMHAMMW: BO-NEPBbIX, BKAKYEHWMEM YKpauHbl B
nepeyeHb UCCNeayeMbIX CTpaH, BO-BTOPbIX, OTKPLITOCTBIO AOCTYNA K MHKOPMALK, B-TPETbUX, OTHOCUTENBHON
aKTyanbHOCTbIO Mepuoaa uccneaoBanust. K npumepy, LUMPOKO M3BECTHBIN MHAEKC MHAOPMALMOHHOTO 0bLLecTBa
(Information Society Index, ISI), paspaboTanHbii komnanuen IDC, He BknoyaeT YkpauHy B coctaB 53
OLEHMBaeMbIx CTpaH. [Janee, no uHaekcam rnobanbHon MHopMaLoHHoN skoHomMukm (Global New E-Economy
Index) komnaHum Metricnet n uHdopmavmonHoro HepaseHcTa (DOT Force Index) uHdopmauus B OTKPbITOM
[OCTyNe OTCYTCTBYET.

WHoekc umucbposoro paspbiBa komnaHuu Orbicom paet ouenky coctosHus WKT Tonbko go 2001 r., uHaekc
poctyna K uudposbiM TexHonorusM MC3O — po 2002 r. bonee Toro, B 2005 r. 0ba aTux uHgekca Obinu
obbeavHeHbl C Lenblo co3daHust uHaekca WKT-BO3MOXHOCTEW, KOTopbli B CBOW ouvepedb B 2007 r.
TpaHcdopmmpoBaH B nHaekc pa3sutust UKT. Mnaeke pacnpoctpanenuns KT Kondeperumn OOH no toproene u
passuTuo akTyaneH oo 2004 r., uHgekc umdposbix Bo3moxHocten MC3I — go 2006 r. MocnegHue AaHHble
MHOEKca 3MeKTPOHHOW roToBHOCTU (E-readiness index), paccumtbiBaemoro Economist Intelligence Unit,
kacatotcst 2010 r., MHAEeKca SKOHOMUKM 3HaHWI 1 nHaekca 3HaHui (Knowledge Economy Index, KEI n Knowledge
Index, Kl) BcemmupHoro 6aHka — B 3aBUCMMOCTM OT NokasaTtens gatupytores 2007-2011rr.

WUHpekc passutua UKT (ICT Development Index, IDI), paspaboTanHbiin MexayHapoaHbIM CO03 3IEKTPOCBSA3N,
NO3BOSISIET OL|EHNTb 3BOMIOLIMIO FOCYAAPCTB B HANpaBneHU pa3BnUTUsS MH(OPMALIMOHHOTO 0BLiecTBa Ha OCHOBE
TpexctyneHyaton mogesm [ITU, 2012]:

—  WKT-roToBHOCTb, OTpaXaeT ypoBEHb CETEBOW MHGPACTPYKTYPbI 1 goctyn K UKT.
—  WKT-nHTEHCHBHOCTb, XapaKkTepuayeT ypoBeHb nenonb3osaHus MKT B obuiectee.

—  Brnmsanue UKT, nokasbiBaeT pesynbTaTMBHOCTL UCnonb3oBaHusa MKT.
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Otuet 2013 r. uHaekca passutus VKT cpaBHuBaeT ycnexu B paseutun VKT B 157 cTpaHax, Ha OCHOBE Yero Bce
CTpaHbl MWpa pPa3fensioTcs Ha YeTbipe rpynnbl. YkpawHa OTHECEHA KO 2-W rpynne — BbICOKOTO YPOBHS
ucnonb3osanus VKT, ee nokasaTenu ceedeHbl B Tabs. 8.

Tabnuua 8. 3Hauenune v pentuHr IDI n cybuHaekcoB ans YkpanHbl 3a psg net

DI Cybungekc poctyna | CybuHaekc ucnonb3oBanns | CybuHOEKC HABbIKOB

epnog | 3HaYeHWe | PeNTUHr | 3HAYEHME | PEUTUHT | 3HAYEHWe | PEUTUHT 3HaYeHue | PerTuHr
2002 2,50 59 1,94 72 0,06 104 8,49 21
2007 3,80 51 417 58 0,84 70 8,98 15
2008 3,83 59 4,40 59 0,61 91 9,11 12
2010 4,20 65 4,66 69 1,28 86 9,15 11
2011 4,40 67 4,86 7 1,56 86 9,15 11
2012 4,64 68 5,27 68 1,76 92 9,17 11

Mpumeyanmne. CoctaeneHo Ha ocHoe [ITU, 2009; ITU, 2012; ITU, 2013]

Kak BugHO M3 Tabn. 8, YkpaumHa nokasbiBaeT MOMOXMTENbHYID AuHamuky B passutum WKT no Bcem
HanpaBfeHWsIM, OQHAKO OTHOCUTENbHbIA PEATUHT Halei CcTpaHbl B COBOKynHOCTM 157 cTpaH 3a
paccMaTpuBaeMblii NEPUOL 3aMETHO CHM3WNCA. [laHHas TeHOeHUWs Havanackb B MEpuog  MMPOBOTO
(PMHAHCOBOTO KpM3MCa, M Ha HACTOALWMA MOMEHT €ero noCneAcTBMs elle MOMHOCTbI0 He WCKOPEHEHbI.
MonoxumTENbHBIM MOMEHTOM MOXHO Ha3BaTb pocT B 2010 r. peiTHra YkpauHbl no CyOuHAEKCY NCnonb30BaHus
VKT, cybMHAEKC HaBbLIKOB SIBNSETCS TPAAULMOHHO BbICOKM A1St YKpauHb.

OcCHOBHbIMM MOCTynaTamm, No KOTOpbIM CTpouTcs MHAeKc ceTeBou rotoBHocTu (Networked Readiness
Index, NRI), paspaboTtaHHbin BcemmpHbiM SkoHOMUYeckuM Gopymom, ABRSKOTCA Takue [LieHTp rymaHuTapHbIX
TexHonorni, 2013 J:

— BaxHemwmmun 3auHTEPECOBAHHBIMM CTOpPOHamMu pa3paboTkm M ucnonb3oBaHus WKT aenswoTcs
rpaxgaaHe, Gu3Hec 1 NpaBUTENbLCTBO;

—  OxpyxatoLlas MakpOIKOHOMUYECKas 1 perynsaTtopHas Cpefa okasbiBaeT onpefdensiollee BUsHWE Ha
pa3BMTME CETEBOW TOTOBHOCTW CTpaHbl. WHbiMM crnoBamu, WKT-GnaronpusitHas cpepa siBnsietcs
KIH04eBOM NPeanochIfKoN Ans nonHoueHHoro pa3sutia UKT;

— YposeHb ucnonb3osanus VKT (u, cnegoBaTentHo, UX BAMSIHUE HA SKOHOMWYECKOE Pa3BUTUE) CBS3aH C
YPOBHEM FOTOBHOCTY (M CMOCOBHOCTY) 3aMHTEPECOBAHHbIX CTOPOH MCMOMb30BaTh W NOMyYaThb BbIrOAbI
ot UKT.

ABTOpbl MCCNEAOBaHUA UCXOOAT W3 MOMOXKEHWS, COTMacHO KOTOPOMY CyLIeCTBYeT TecHas CBS3b Mexay
passutmem MKT n skoHOMMueckum Gnarononyunem, nockonbky WMKT wrpatoT Begyllylo porb B pasBuTum
WHHOBALMIA, NOBbILIEHWN MPOU3BOANTENBHOCT M KOHKYPEHTOCMOCOBHOCTH, OMBEPCUMULMPYIOT 3KOHOMUKY W
CTUMYNMPYIOT AENOBYI0 aKTUBHOCTb, TEM CaMbIM CMOCOOCTBYS MOBBILLEHWIO YPOBHSI KU3HW NIIOAEN.

BaxHenwum npeumywiecteom NRI nepeg apyrumu  MHOEKCaMU  SBASIETCS  KONMYECTBO  MHAMKATOPOB,
UCMONb3YeMbIX 4711 COCTaBMEHNS MHAeKca. [JaHHble WHAWKATOPbI OXBATbIBAKT HE TOMbKO HEMOCPEACTBEHHYIO
cepy MKT, HO n obnacti, OnocpenoBaHO CBS3aHHble C TEXHOMOrMYECcKUM passuTUeM. WHOekc uamepsiet
ypoBeHb pa3ssutusa VKT no 53 napameTpam, 06beANHEHHBIM B TPU OCHOBHBIE TPYMMbI:
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— Hanuuve ycnosuih anst paseutust VKT — obuiee cocTosiHue [eN0BOM M HOPMATUBHO-NPABOBOV cpedbl C
TOuKM 3peHnst VKT, Hanuume 300poBON KOHKYPEHLMW, MHHOBALMOHHOTO MOTEHUMana, Heobxogumon
MHPaCTPYKTYPbI, BOIMOXKHOCTM (DMHAHCUPOBAHUS HOBbIX MPOEKTOB, PETYNSTOPHBIE acneKTbl U T.4.

— [OTOBHOCTb rpaxaaH, AENoBbIX KPYroB W rOCYOapCTBEHHbIX OpraHoB K wucrnonb3oBaHuio WUKT —
rocyapCTBEHHAs NO3ULMUSA OTHOCUTENBHO Pa3BUTUS MHGOPMALMOHHBIX TEXHOMOMIA, FOCYapCTBEHHbIE
3aTpatbl Ha pa3BuTMe cdepbl, AOCTYMHOCTb MHKOPMALMOHHBIX TEXHOMOMMIA Ans GusHeca, ypoBeHb
MPOHWKHOBEHMS W JOCTYMHOCTb CETW IHTEPHET, CTOMMOCTb MOBUBHOM CBSA3N U T.4.

— YposeHb wucnonb3oeaHust KT B 06LIECTBEHHOM, KOMMEPYECKOM W TOCYLAPCTBEHHOM CEKTopax —
KONMMYEeCTBO NepCOHanbHbIX KOMMbIOTEPOB, NoMnb3oBaTenei MHTepHeT, aboHEHTOB MOBUNBbHON CBSA3N,
HanmuuMe JencTBylowmx WHTepHET-pecypcoB rOCYAApCTBEHHbIX OpraHusauwit, a Takke obliee
MPOW3BOACTBO U NOTpebreHne MHHOPMALMOHHBIX TEXHOMOMI B CTPaHE.

Mo gaHHbIM oT4éTa 2013 1. Ha TeMy “DKOHOMUYECKUA POCT W 3aHSTOCTb B MMNEpCBS3aHHOM MUpe”, YkpauHa
3aHMMaeTt 73-e Mecto U3 144 ctpaH. Ecnu NpuHATbL BO BHUMaHWE TOT (PaKT, YUTO HECKOMLKO NET Hasagd Halla
cTpaHa 6bina Ha 62-0if CTyNeHW, TO MOXHO KOHCTaTMpOBaTb 00 OTpuUATENbHbIX TEHAEHLMSX, KOTOpble
MPOMUCXOOSAT B Hallen CTpaHe 3a nocneaHee Bpems. [MaBHbIMW MPENSTCTBMAMM NO AaHHBIM OTYETA MOXHO
Ha3BaTb HECOOTBETCTBYIOLYMIA YPOBEHD NOMUTUYECKON U PETYNSTOPHON Cpeabl.

Cocepamn  YKpauwHbl B peATUHIe SBMSETCA NaTMHOAMEPUKAHCKOe rocyaapcTBo TpuHngag w Tobaro
koponescTBo TaunaHg. Poccus Haxogutcsa Ha 54-mM MecTe, cpeau MOCTCOBETCKUX rocydapcTB YkpawHa
onepexaeT nuwb Mongosy, ApmeHuto, TamkukuctaH u Kuprusuio.

WHTepeceH aHanus auHamukm NRI v ero cybuHAEKCoB B MCTOPUYECKOM KOHTEKCTE (Tabn. 9).

Tabnuua 9. 3Hauenne n pentuHr NRI v ero cybuHaekcos ans YkpanHbl, 2002-2013 rr.

NRI Okpyxatowas cpega [0TOBHOCTb Mcnonb3oBaHue
Mepuog 3HaYeHWe | PEeNTUHr | 3HaYeHWe | PEWTUHT | 3HAYEHUE | PEUTUHT | 3HAYeHWe | PEUTUHr
2002-03 2,98 70 2,77 70 3,58 66 2,58 69
2003-04 2,96 78 2,53 93 4,08 58 2,26 85
2004-05 -0,68 82 0,8 84 -0,48 77 -0,76 81
2005-06 -0,49 76 -0,63 84 -0,13 59 -0,71 85
2006-07 3,46 75 3,29 66 4,16 65 2,94 95
2007-08 3,69 70 3,46 70 4.4 72 3,23 71
2008-09 3,88 62 3,59 69 4,53 63 3,51 60
2009-10 3,53 82 3,52 85 4,09 76 2,99 79
2010-11 3,53 90 3,44 98 4,06 82 3,10 86
2012 3,85 75 3,31 17 5,34 33 3,31 84
2013 3,87 73 3,54 105 5,34 29 3,27 95

Mpumevanme: 1. B 2004-2006rr. Bbina npuMeHeHa HopManu3aums pesynbTaToB CO CPEAHUM apuMETUYECKOTO
pacnpegeneHns, pasHbiM 0, YTO AaeT OTHOCUTENbHblE, @ HE abCOMITHbIE 3HAYEHUS WHAEKCOB PasiMYHbIX
CTpaH. B ocTanbHble nepuoabl ucnonb3oBanack 7-6anbHas Wkana n3mepeHns pesynbtatos; 2. COCTaBneHo Ha
ocHoge [GITR, 2003; GITR, 2009; GITR, 2010; GITR, 2011; GITR, 2012; GITR, 2013]
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A3 Tabn. 9 BugHo, yto 2008 r. okasancs nepenomHbIM Ans NokasaTenen Halei CTpaHbl — NokasaTeni YKpauHbi
CTPEMUTENBHO Ha4Yanmu nNapaTb kak B abCOMOTHOM, Tak ¥ B OTHOCUTENBHOM M3MepeHun. B mocrnegHne rogbl
HabnogaeTcs HeKOTOPOe  YryylleHWe NONOXeHUs, 0COOEHHO B OLIEHKE YPOBHS FOTOBHOCTM — Hala CTpaHa
BbILLMA Ha 29-e MECTO U3 aHaNM3MPYEeMOro NepeYHst CTpaH.

B 2012 r. ctpyktypa NRI 6bina ycoBepLUEHCTBOBAHA B HANpaBNEHUN M3MEPEHUSI COLUANTBHO-3KOHOMMYECKOTO
BusHus WKT. Mokasatenn NRI ans YkpauHel B 2013 r. npeactaBneHbl Ha puc. 2. BaxHO y4yecTb, YTO Mo
cpaBHeHuto ¢ 2012 1. AaHHbIE BENNYMHBI 0COBOr0 M3MEHEHUS He NpeTepnent.

Nonutnyeckas n
perynatopHas cpefa

Bu3Hec M MHHOBaAUMOHHAA
cpena

IKOHOMMYECKOE BAUAHUE MHdpacTpyKTypa u

NKT LMPPOBOMN KOHTEHT
38
Mcnonb3oBaHne
rocyapcTBeHHbIMU [JocTtynHocTb
opraHamu

Ucnonb3oBaHune 61sHecom HaBbliku

Ucnonb3osaHue
rpaxgaHamm

Puc. 2. 3Havenus cybuHaekcos NRI ana Ykpaunel, 2013 r. CoctaeneHo Ha ocHoge [GITR, 2013]

Ananu3 Tekyulero yposHst NRI YkpanHbl u ero cybuHaekcos B 2013 r. no3BonsieT caenatb Takue BbIBOAb!:

1. TlokasaTenu roToBHOCTM YkpaumHbl k ucrnonb3oBannio VKT (5,34) sBnstoTcs nuampyowwmmMn cpeay Beex
cybuHaekcoB. OcTanbHble CyOUHAEKCHI HAXOAATCS Ha NPaKTUYECKW OAMHAKOBOM ypoBHE — 3,27 ans
cybuHaekca ncnonbaosanus VKT, 3, 54 — ansa cybuHaekca COCTOsHNA OKpyxatoweit cpeabl, 3,32 — ans
cybuHgekca snmsaHus UKT.

2. B cybuHpekce rotoBHOCTM YkpawHbl K ucrnonb3oeaHuio MKT HeobXxoaMMo OTMETUTb 3HAUMTENbHOE
npeBanupoBaHue nokasatenen AoctynHoctn (6,88) u HaebikoB (5,30). Mo gaHHOMY cyGuHAekcy
YkpaunHa BbliLLNa Ha 29-e MECTO B PENTUHIE, NPUYEM MO NOKa3aTeNo AOCTYNHOCTU — Ha 2-€.

3. Hauxygwwit peiTuHr y Hawemn cTpaHbl Habnwogaetcs no cybuHaeKcy COCTOSIHMS OKpYxatoLlen cpedbl
(105-e mecT0). YpOBEHb MOMUTUYECKON W PErYNATOPHON Cpeabl ABNSETCS CaMbIM HWU3KAM Cpeau BCex
nokasatenen YkpauHbl 1 3aHUMaeT 124-e MECTO B PEATUHTE.

4. TlokasaTenu ucnonb3oBaHUst AN BCEX 3-X IPynn 3aMHTEPEecOBaHHbIX CTOPOH — rpaxaaH, busHeca,
rOCydapcTBa — HAXOOSATCS MPAKTUYECKM HA OAMHAKOBOM YPOBHE, OQHAKO WX PENTUHT OTHOCUTENBHO
APYTUX CTPaH MpUHUMMKUANBHO OTnmMvaeTtcs. Ecny no nokasaTensiM WCMONb3oBaHUs rpaxgaHamy u
OusHecom YkpauHa Haxogutcs Ha 74-m u 84-M MecTax COOTBETCTBEHHO, TO MO MOKasaTento
UCNONb30BaHUSA FOCYJAPCTBEHHbIMU OpraHamu — nuib Ha 121-M MecTe, NpuyeM WX PEerTUHT
YXyALIUNCS No cpaBHeruio ¢ 2012 T.

5. 3HauyeHus nokasaTeneit 3SKOHOMMYECKOTrO U counanbHoro BnnsiHug WKT Takke Haxogatcs Ha
NPakTUYEeCKN OAMHAKOBOM YPOBHE, OAHAKO UX PEMTUHI pasHWUTCA — 74-e n 87-e MecTa COOTBETCTBEHHO
(MX PENTUHT TaKke YXyALMcs no cpaBHeHuo ¢ 2012 . ).
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AHanus 5-T Hambonee cunbHbIX nokasatenen YkpauHbl 3a 2013 r. B penttuHre NRI (tabn. 10) mossonun
ONPEAEenUTb UX OCHOBHbIE MCTOMHUKA — WCTOPWUYECKM CUIbHYIO CUCTEMy 0DpasoBaHMs, pa3BuTYyi0 CUCTEMY
MOOMIMBHOM CBSA3W, PacnpoCTPaHEHHOCTb KaYeCTBEHHOTO MIHTEpHETa U OTHOCUTENbHO HECMOXHYH Mpoueaypy
3aKntodeHns KoHTpakToB. C Apyroi CTOpOHbI, aHann3 Hanbonee cnabbix nokasaTtenei YkpauHbl nokasas, Yto
OCHOBHble MCTOYHWKM OTCTaBaHMS HaLlel CTpaHbl B MOCTPOEHUM WHGOPMALMOHHOTO 0BLiecTBa KpoOKTCS B
COCTOSHUW NONMUTUYECKOIA M PErynsTopHOM cpedbl, a Takke B HEI(EEKTUBHOCTU CyLIECTBYIOLIEA CUCTEMbI
HanoroobnoXeHus.

Tabnuua 10. MepeyeHb Hanbonee cnabbix 1 cunbHbIX Nokasatenen Ykpauol B NRI 3a 2013 .

Hanbonee cunbHble nokasaTenu Haubonee cnabole nokasarenu
HaumeHoBaHue PentuHr HaumeHoBaHue PenTuHr

Tapuchbl Ha npepocTaBneHue 2 OdhekTVBHOCTL  NpaBOBOM  CUCTEMI 141
ycnyr MoOUnbHOM CBA3M paspeLleHnst pasHornacui
YpoBeHb rPamoTHOCTU 5 OdhekTMBHOCTL  MPaBOBOM  CUCTEMI 139
B3pOCOro HaceneHus YCTaHOBIEHMS 3aKOHHOCTM
Tapudbl Ha  WCMONMb30oBaHUE 6 OPheKTUBHOCTL 3aKoHOAAaTeNbHbIX 132
LuMpokonorocHoro NHTepHeT OpraHoB
CoBokynHas [ons ydalmxcs B 9 He3saBncumocTb cyaebHon CUcTeMbI 124
BbICLUMX y4ebHbIX 3aBefeHusX
3atpatbl BPEMEHM, 17 CraBka HanoroobnoxeHus 123
HeOoBXOAMMBIX Ha 3aKniyeHne
KOHTpakTa

Mpumevanmne. CoctaeneHo Ha ocHoe [GITR, 2013]

BaHO OTMETUTb, YTO CyLLECTBYIOLLAS KapTUHA pacrnpeaeneHns CUnbHbIX U cnabbiX CTOPOH KU3HW YKPaUHCKOro
00LLecTBa 0CTAETCS HEN3MEHHOM HA MPOTSHKEHUM NpaKTUYecku Bcero nepuoaa namepernin NRI.

B pesynbTtate aHanuia npuBeOEHHbIX Bbile KOMMO3UTHbIX MKT-MHOEKCOB MOXHO CAenaTb BbIBOZ O TOM, YTO
OHU MPaKTUYECKN OAMHAKOBO OLLEHWBAKT COCTOSIHME Pa3BUTUS MHGOPMALMOHHOO 0BLECTBA B HALEN CTPaHE.
HecmoTps Ha pasnnuus B meToamkax cbopa n 0bpaboTky MHGOPMALMK, OHW eanHOrNacHbl B MAEHTUAMKALMM
cnabbIx W CUMBbHBIX CTOPOH YKpauHbl M KOHCTATUPYHOT YXyALUEHME psaa nokasatenei, HaumHas ¢ 2008-2009 rr.,
XOT$ B HEKOTOPbIX Cyyasx no ykasaHHbIM nokasatensm ¢ 2010 r. oTMeyaeTcs NonoxXuTenbHas AnHaMuKa.

OuyeBMAHO, YTO ANS CTpaHbl, KOTOpas UMEET BbIOALLYIOCA UCTOPUIO Pa3BUTUS BCEMUPHO W3BECTHOW LUKOMbI
KN6EepHEeTUKM, CTOSLLEN Y UCTOKOB pa3paboTkm OCHOBOMONAratoWwmx NPUHLMMNOB MHKOPMALMOHHOO 0BLLEeCTBa,
CTpaHbl, obrnafatollein YHWKanbHbIM YEenoBEYECKUM KanuTanoM, BKIKOYas BbICOKOKBANN(ULMPOBAHHbIX
cneumanmctos no VKT, maTemaTike 1 KWGEpHETUKE, TAKME PENTUHIN HE MOTYT ObITb NPUEMIIEMBIMM.

AHann3 BbllenepeyncineHHblX WCTOYHUKOB MNO3BOMMM CGOPMYNNPOBATL OCHOBHBLIE BbIBOAbI O COCTOSHWM
pasBuTMS MHGOPMALMOHHOTO 0bLLecTBa B YKpauHe:

1. Ha HacToswwmint MOMEHT B YkpauHe chopMupoBaHa JocTaTouHo MowHas UKT-uHdpacTpykTypa, 0 Yem

CBMAETENLCTBYET aKTWBHBIA POCT LUMPOKOMOMOCHOrO goctyna B MHTEpHeT, passutue MOBWUNBHOTO
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poctyna un 1.4. MHTepHeT M KOMMbIOTEP CTaNM NPUBbIYHBIMU MHCTPYMEHTaMU MOBCEAHEBHOMN XWU3HU AN
MUMNINOHOB YKpanHLEB.

2. Haubonee 3HauMMbIM peCypcom Ans passuUTUS MHGOPMALMOHHOTO 06LLecTBa B YkpanHe SBNsieTcs ee
YenoBeYeCKUiA KanuTar, YTO Halno OTPaxeHWe B BbICOKWX MokasaTensx 0Opa3oBaHHOCTW HaLMX
rpaxaaH. OCHOBHblE WCTOYHWMKW OTCTaBaHUA Hallel CTpaHbl B NOCTPOEHUM WHGOPMALMOHHOIO
obuiecTBa KpOKTCS B COCTOSHUM NOSIUTUYECKON U PETYASITOPHON Cpesbl.

3. OCHOBHbIM pe3ynbTaToOM CIIOXWBLUErOCS NOSIOXEHUS CTana HU3kas 3pMEKTUBHOCTb UCMONb30BaHUS B
YKpauHe KMoYeBbIX PECypcoB Ans MOCTPOEHUS WHPOPMALMOHHOTO 06LecTBa — BbICOKOTO YPOBHS
00pa3oBaHMs Hawwmx rpaxaaH u cywectaytowein MKT-uHdpacTpykTypbl. Tak, BCE BbILLEYNOMSIHYTbIE
MeXOYHapOoa4HbIE MCCNEeA0BaHWS KOHCTATUPYKOT 3HAYMTENbHOE OTCTaBaHWE YPOBHS MCMONMb30BaHMS
VKT B YkpaumHe OT ypoBHS FOTOBHOCTM K pa3BUTUIO MHEOpMaLMOHHOro obuiecTsa (Tabn. 11).

Tabnuua 11. 3HaueHns cyOuHAEKCOB HEKOTOPbIX KOMNO3NUTHLIX KT-nHaekcos, 2012-2013 rr.

HaumeHoBaHuWe nHaexca AKTyarnbHbIi HaumeHoBaHue cybuHaekcoB 3HaveHue
nepuoa (B nopsiake
nccnenoBaHus yGblBaHs!)
WHpeke passutua VKT 2012 | HaBbiku 9,17
Hoctyn 5,27
Mcnonb3oBaHue 1,76
WHpekc CeTeBON 2013 | F'oToBHOCTb 5,34
rOTOBHOCTA OkpyxaroLjas cpeaa 3,54
Bnusgnue UKT 3,32
Mcnonb3osaHne 3,27

MpumeyaHue. CoctaeneHo Ha ocHoBe [ITU, 2013; GITR, 2013]

3aknioyeHue

Takum obpa3om, B Hallei CTpaHe CO3AaHbl AOCTaTOYHble NPEeAnoChINKA A1 NOCTPOEHUS UHAOPMALMOHHOTO
obuiectBa. B 10 Xe Bpemsi HECOOTBETCTBME MEX[Y YPOBHSIMI FOTOBHOCTW M ucnonb3oBaHus MKT B YkpanHe
TpebyeT OCyLLeCTBNEHUS HE3aMeANUTENbHbLIX Mep MO NPEOLONEHMI0 AaHHOro AucbanaHca.

ABTOp CuMTaeT, 4TO [AEWCTBEHHbIM WHCTPYMEHTOM pelleHust 3TOW npobriembl SBSETCS pacluMpeHue
ncnonb3oaHus VKT TpaguumoHHbIMU Anst YKpauHbl OTpacnsMi SKOHOMUKM (MeTanmyprys, MalnHOCTPOEeHNe,
cenbckoe X03aMCTBO U Np.). C TOYKM 3peHnst aBTopa, aBTOMaTU3aLmus BeAyLMUX oTpacrnei SKOHOMUKA YKpauHbl
MOXET He TOMbKO MOOHATb WX HayYHO-TEXHWYECKUIA MOTEHUMan, HO W CTaTb  CTUMYNOM ANS pasBUTUS
MHOPMaLMOHHOrO 0BLLECTBA B HaLLe! CTpaHe.

3pecb HeobX0aMMO YuNTbIBATb, YTO afeKBaTHbIA CIPOC CO CTOPOHbI PeasbHbIX CEKTOPOB 9KOHOMMKM CrocobeH
BbI3BaTb CYLLECTBEHHbIE COLMANbHbIE 1 SKOHOMUYECKME UMEHEHUS B YKPAHCKOM 06LLECTBE, B MPOTUBHOM e
cnyyae WKT «OCTaHyTCS NUWb CPeACTBOM Y3KOHANPaBMEHHOr0 MPUMEHEHWst B pamKkax 3MUTHbIX rpynmn»
[LsupkyH, 2008].

Heno B Tom, yto WKT 4acTo BOCMPWHUMAIOT Kak BCMOMOraTenbHbld UHCTPYMEHT 9KOHOMUYECKOrO pa3BuUTHS,
KOTOPbIN CNOCOBEH NILLb B HE3HAYUTENBHOW CTENEHW YNYYLLMTL ONpefeneHHble coLpanbHble N SKOHOMUYECKMe
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nokasaTenu. bornee Toro, 4OCTaTOMHO PacnpOCTPaHEHO MHEHWE O TOM, YTO BbicokopassuTble VKT HyxHbI
TONbKO pa3BUTLIM CTPaHaM, B TO BPEMS Kak Neper pasBuBaOLMMACS CTpaHaMK CTOST Bonee BaxHble TekyLime
3aaaqu [Konogtok, 2004].

ABTOp CYMTaET, YTO BHE 3aBUCUMOCTM OT YPOBHS pa3suTus cTpaHbl MKT JOSmMKHBI paccMaTpuBaThes He TOMBKO
KaKk TEXHOMOTMYeckWe WHHOBAUMM, HO UM KaK WHCTPYMEHTbl nepexoja Ha 6ornee COBEPLUEHHYK CTaauio
COLManbHO-9KOHOMMYECKOrO pa3BuTiS. Hanuure nepeaoBbiX MHPOPMALMOHHBIX TEXHONOMA camo no cebe He
BeaeéT K (hopMMPOBAHWMIO WHGOPMALMOHHOrO 00LlecTBa. Kak 3aMeTun M3BECTHbIA SMOHCKUA TEOpeTuK
UHcopMaLWoHHoro obujectsa Macyaa E., ocHOBOM Ans MHGOpMAaLMOHHOro obLiecTBa ABnseTcs BbipaboTka
HemaTepuanbHbIX MHGOPMALMOHHBIX LIEHHOCTEN, HE3aBUCUMO OT YPOBHS pa3suTus obliectsa [LiBupkyH, 2008].
VIMeHHO KOMMNEKCHBIM noaxog K BHegpeHuto VKT, KoTopbIi BKIKOYAET Kak TEXHOMOMYeCckne, Tak 1 coLmarnbHble
WHHOBAaLMK, cnocobeH AaTb TONYOK Pa3BUTUIO MHEOPMALIMOHHOIO 06LLeCTBa B YKpanHe.

WHbimmn cnoBamm, «MKT SBRSOTCS COBPEMEHHBIM YHUBEPCAmbHBIM M MHOrOYHKLMOHANBHBIM UHCTPYMEHTOM
pas3BuUTWA rocyaapctea 1 obuiectsa B rnobanuanpoBaHHOM MUPE», BCEACTBUE YEro MPOMCXOANUT U3MEHEHNE
00LLEeCTBEHHOrO yKNnafa W nopsaka B3auMOAENCTBIS fnogen, nepepacnpeaeneHine «uaei, kanutanos u Tpyaa»
[Konogtok, 2004].

B artoit casn npumeHeHne MKT B pearnbHOM CEKTOpPE SKOHOMWKW YKpauHbl MOXET HE TONMbKO MOBLICUTb
9 heKTUBHOCTb AEATENBHOCTU W KOHKYPEHTOCMOCOBHOCTb OTEYECTBEHHBIX MPEANPUATUIA, HO U AaTb TOMYOK
yrnybnenuio ucnonb3osaHus UKT Bo Bcex cdhepax OBLLECTBEHHOW XM3HWM W Pa3BUTMIO WHGOPMALMOHHOIO
obLLecTBa B Halueil CTpaHe.
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[aHHas ctatbs cosgaHa B pamkax npoekta TEMPUS ECOMMIS “[ByxypoBHeBble NporpamMmmbl 00y4eHUs
SMEKTPOHHON KOMMEPLMM NSt pasBuTus MHADOpMaLUmMoHHoro obuwectea B Poccuun, YkpauHe u W3paune”,
www.ecommis.eu. MpoekT duHaHcupyeTes npu nogaepxke Esponeiicko Komuccu. ABTOp BbipaxaeT CBOK
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The estimation of level of readiness of Ukraine for information society development
Nataliia Medzhybovska.

Abstract: This paper is devoted to the theoretical comprehension of role and status of information society and
information economy in modern society as well as to the estimation of level of information and communication
technologies (ICT) implementation in different spheres of economy and social life in Ukraine. It analyses the
special terms which are used in information society concept and conducts the comparison between economy of
information and economy of industrial society. The information economy we define as the stage of economical
development which is characterized by combination of traditional and high-tech industries on the basis of wide
implementation of intellectual capital and ICT .This paper conducts the estimation of level of ICT implementation
in Ukraine on the basis of official information of State Statistics Service of Ukraine, information of the
International Telecommunication Union and the World Bank as well as the composite indexes, such as an ICT
Development Index and Networked Readiness Index. As the result of this research we detect the powerful ICT
infrastructure in Ukraine and high level of its human capital but not relevant political and requlatory environment
which decelerate the development of information society in Ukraine. We propose the expansion of ICT
implementation by traditional for Ukraine branches of economy such as metallurgy, manufacturing, agriculture
efc., that can not only increase the efficiency and competitiveness of the Ukrainian enterprises but also initiate
the deepening of ICT implementation in all spheres of public life and development of information society in
Ukraine.
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INDIVIDUAL EDUCATIONAL DIRECTION AS THE MAIN EDUCATIONAL TOOL IN
THE INFORMATION SOCIETY

Vladimir Dik, Arkadiy Urintsov, Irina Pavlekovskaya

Abstract: The article is devoted to the "customization” of the educational process in order to gain the possibility
of creating their own trained educational directions, if student says: "I know that | do not know." Such an
understanding of the educational process is well suited for "mobile" student fits into the concept of the
information society and opens up new opportunities for universities in the future.

This project has been funded with support from the European Commissionduring TEMPUS ECOMMIS
(www.ecommis.eu).

Keywords: information society, individual educational direction, decision support system; Electronic
Performance Support Systems, knowledge management, information technology in education, "mobile" student

Introduction

Development of information systems as a control of Russian economy is closely linked to changes in the various
fields of application. Transition to a civilized market economy is characterized by changes occurring both at the
macroeconomic level - in the economy as a whole, and at the microeconomic level - in enterprises, organizations
and institutions. The result is the emergence of new educational technologies, focused on "mobile" student and
web usage. In this context, information systems, which support the learning process and the learning process
that becomes the tool to ensure business results, provide an opportunity to study the employee in the workplace.
Thanks to scientific and technological progress, new hardware and software solutions , new approaches related
to the use of e-learning as a base for management decision support , which is a necessary condition for
competitiveness.

Technology remote learning landscape

Scientific and technical progress is influenced by major scientific and technological discoveries. Last affect all
aspects of society and placing increasing demands on the level of education, skills, culture, organization, and
accountability of employees. They cover along with industry and communications, and medicine, and life, and
education.

From the perspective of globalization trends and the development of IT business environment, an effective way
to organize knowledge, particularly in the context of virtual organizations is the "cloud." Virtualization, SaaS and
cloud products and organize the data coincides with the trend of lower IT costs, the presence of interest in
solutions that provide opportunities for business growth and offer obvious ways to save - now or in the future
(Lean technology). A main channel of access to knowledge - internet network. Under the conditions of use of the
web for learning, there is a rare opportunity to combine features of competition training organizations, both in
cost and unique service for each student.

The organization uses the portal in the learning process, eases communication through computer networks. In
this single point of access to knowledge must be capable of adaptation to different mobile platforms and
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integration into the training to meet the requirements of information security (IS) on the basis of "thin" client.
Therefore, remote educational processes and processes of distance learning affect the development of subject
and information technology. This is due to the chain: the learner - channel - knowledge.

The student or learnt person. Its status affects the availability of Internet access Internet, the possibility of
mobile computing, which is formulated now as BYOD - bring your own device (instead Bring your own bottle).
Thus, the technologically important to have access to a trained network, and the mobile interface. The ideal
option would be to use broadband. But it will change the situation in the telecommunications market. So mobile
operators may be out of business because they replace Skype, prudently bought Microsoft or its equivalent. In
this regard, the Russian mobile operators will shift today to ISPs. In Russia there is a problem of the digital divide
in remote areas and areas of the far north, and today it can be partially solved by the GPRS within mobile
telephony. It is important that the Russian Internet audience by the end of 2014 will grow by 30 million people,
and the internet penetration among 25 -34 -year-olds and 35 -44 -year-old reaches the maximum value (97-99%)
(Cybersecurity.ru March 18, 2011). The spread of mobile communications in Russia complies with international
trends. By the end of 2013 the number of subscribers of mobile networks in the world will reach six billion people
(Telecom 12. February 2009). It is expected that the growth in mobile data (the amount of information in mobile
networks) in 2015 will grow by 26 times, while the video content will take about 60 % of all traffic (iplife.com.ua
February 3, 2011), in the US [Nielsen, 2011], in 2011 the penetration of smart phones made up 40 % of all
mobile devices. And if the western market of mobile technology fully matured, while in Russia it is not. Although
trends speak for themselves : according to " Beeline " Business Vimpelcom, the penetration of Smartphones in
the B2B segment in Russia today is about 18 % , but the gap from the western market can be overcome within
two years. In general, among the mobile gadgets Smartphone segment is growing. It is expected that before the
end of 2013 the penetration of Smartphones in B2B will grow and will reach 36-40 %. Height mobilization
became an international trend in the IT sector, on equal terms with cloud computing [Gartner]. In 2016 about
60% of mobile workers will use Smartphones and tablets at the same time, mobile will be 40% of all workers.
Another study - State of mobility survey [Symantec, 2012], seized 6257 companies from 43 countries (including
100 companies from Russia). It gave the following results: 71% of companies are planning projects for the
introduction of mobile applications, 59 % of companies provide access to business applications from mobile
devices and 41 % of companies believe mobile technology is one of the three key sources of risk.

Channel. There is a quality problem and the problem of channel transition to broadband access. Can not
remember saying chairman of Google, a member of Council for Science and Technology under the President of
the United States Eric Schmidt in 1993: "When the network becomes as fast as the processor, the computer
hollows out and spreads across the network". And now Google's Chrome OS does not require HDD. The number
of users of mobile broadband networks in the world in January 2009. There were 100 million people, compared
with 1.1 billion broadband users on the fixed networks. It was about a sixth of the world's population.

Knowledge. Development of a society is characterized by increased amount of new information and knowledge
that is good and there is no matter to disturb it. So James Martin, a veteran of IBM, once pointed out that
humanity has reached a level of knowledge, when the amount of information coming into the industry,
administration and the scientific world, comes to alarming proportions. It cannot be called an information
explosion, for the explosion is of short duration. But the growth of information in principle has no end. Here, in our
opinion, there is a vicious feedback, as expressed in the fact that the information growth generates growth
performance of computers and their total capacity, which makes it possible to increase the amount of
information. Etc. It came to what the actual problem of computer science has become a necessity of processing
large volumes of information in real time (BigData). And it is not just in large quantities, and that they cannot be
processed on time in traditional ways. So telecom companies’ petabytes of information generates approximately
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five ten minutes. And according to (GR Gromov 1993), the total sum of human knowledge in 1970 became
double every 5 years. If this recalls Moore's Law, the picture is apocalyptic, given that Moore himself noted that
the physical boundaries of performance and miniaturization will be achieved very soon.

Placing knowledge which is technically performed today through educational portals and databases and
knowledge can characterize as a heterogeneous (Dik BB Odintsov BE, Prikazchikov AA, 2010). Enterprise,
standing on the threshold of joining the club " petabytes " began to think about whether to spend money on
storage often useless information that nobody has culled ( because it also costs money , and this profession and
positions so far). This changes the structure of total cost of ownership information system. There are other ideas:
Do not sell this information, if you really have it?

The question of access to the knowledge on the one hand is a technological nature, and, on the other hand,
sense. After all, global trends are: increasing specialization of workers, which leads to narrowing and deepening
of competencies and the need to integrate operations. Business processes are "smeared" by countries (so-called
virtual enterprise) and globalization increases, giving rise to new and emerging risks. And what about the
student? A person who wants to gain new knowledge in different ways related to their ignorance. Someone might
say, "l do not know, | do not know. Therefore define themselves that | need to frame the desired profession,
specialization". But someone will say, "l know that | do not know, so I'm interested in very specific things."

The individual learning paths formation

The current status of the education sector in Russia is currently characterized by remainder effect within the last
actions of the command system and the principles of a planned economy.

The bureaucratization, which is collected for years at all, levels of management in scientific and educational
spheres, significantly reduced their flexibility and responsiveness.

Education is still done mostly in the context of a planned doctrine proposed back in 1934, by Bukharin N.I. and
led to reproductive specialists, which are mostly addicted to secondary, imitation and low productivity. In high
school, it is not sufficiently inculcated and instills the skills of independent learning, which makes the listeners’
formation of skills knowledge adoption at low level.

The process of individual learning needs the expedient development of a prototype scheme of self-education on
the basis of the study and research of the subject area, which is a kind of comprehensive management tool
designed to promote the listener in the process of planning his training at the expense of partial formalization of
the upcoming activities.

In the development of an individualized education scenario in the framework of this scheme it is advisable to use
the principles of project management, according to which the control is functional, and the activities carried out
by students, systematized in the management of operations.

The rational combination takes place within the work function of time management. Quality control function
ensures that the learning outcomes of the listeners to all the necessary requirements and standards. As part of
an individualized education any student is working alternately on the empirical and theoretical level of knowledge.
At the same time plays a vital role intuitive thinking of the latter, which is essential for a qualitative study of the
domain and the formation of certain inferences in the self-study.

G.Selje compares the work of the subconscious at birth with thinking about ideas to the process of birth and

breaks the cycle into seven stages: | - love (the emergence of interest in the problem), Il - fertilization (the study
of the required information), Il - maturation (treatment of the facts in the subconscious ), IV - the birth pangs, V -
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labor (the formulation of ideas), VI - inspection (proof of legitimacy of the idea), VII - life (to introduce the idea to
light).

This scheme can be considered as a standard, but in practice most of the stages have no clear boundaries. The
subconscious mind can get down to work until the end of the collection of factual material and the collection can
take place continuously. The fransition to the knowledge from level to level is only an approximation to the
hypothetical extremes of a more continuous process. Such processes in the self-study include: collecting
evidence, theoretical work, experimental work (which may be absent), the control of the results.

As a result of constant detailing the events of the scenario provided for the student by teachers from different
departments, the latter forms a schedule of works, in which the activity alternates the most effective way. But in
practice, this process is quite complicated. In the ten directions for 3-4 years of work is of the order of 100
events, with their ordering is necessary to solve math problems, even though the optimization of course, is
impossible. Mass application of a new approach to the planning processes of individual education will help the
use of computer information technology. Typical tools for working with network models of the projects have been
around for a long time, one of the most popular - Microsoft Project. The use of common tools preferred in view of
their high prevalence, however, does not fully reflect the specifics of vocational education.

Distance education is characterized as compared to traditional education change in the ratio of independent work
and work with the teacher. The consequence of this is the increased requirements for quality computer training
programs, one of the elements of distance education. Existing training schemes are divided into sequential and
hierarchical, but they both are rigid. Thus, any tough training scheme is doomed to failure. Since each student
has their individual areas of knowledge and ignorance, their absorption characteristics of the new material,
intermediate, and detailed questions that arise in the course of training, to be materially different, both in form
and in content.

To create an effective system of individual training at first sight more than any other appropriate expert systems-
oriented discipline and providing individual bind to the user. But this solution is unrealistic, since the creation of
even a simple expert system laborious process. However, entirely give up intellectual resources within the
training system cannot, so here is the most successful hybrid approach in which training systems that are part of
a class of information systems, can also be divided into a system of rigid and flexible technology of a particular
subject (in this case - the technology training and the inflatable shell). In the final case, the technology itself
determines student learning, and the system it is possible: for information about their chosen technology. In other
words, the student has the choice of the necessary information and convenient tools.

The training program is designed for individual use to transfer the necessary knowledge and skills in the
discipline of study. Getting the skills associated with the development of practical skills to apply the knowledge in
specific cases. For this purpose, the training system should be a block of training on decision-making for any
problem situation and to assess the knowledge, principles to a specific class of a given subject area and the
ability to apply them in practice.

The presence within a learning system, which is built on the basis of the classical DSS (Decision support
system), advanced modeling and advising means of a qualitative change in the download of the decision maker
(DM) in the direction of the intellectualization of their activities. This is achieved by increasing the flow of
information passing through the learning system, which can be regarded as a kind of information system (IS).
This increase is associated with the development of information technology, which currently provides all the
capabilities of processing for more hard formalizing information. Development in mathematics and computer
science areas such as fuzzy sets, multi-valued logic, and others, improving programming and hardware allows
such treatment.
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The based DSS systems implementation in practice is characterized by a variety of problems, including poor
integration of software tools that provide specific capabilities DSS. This can be explained by the relatively small
experience of creating and using truly advanced DSS-systems and a large amount of their development. The last
factor is the need to ensure the adequacy lay down in the DSS model for the complete management, as well as
the excessive complexity of the system and at the same time the need for the development of friendly systems,
which coincides with the capabilities of computer equipment.

Desired qualities of flexibility and adaptability of the learning system require it deep parameterization, which
makes it extremely difficult. Therefore needed a solution that would allow keeping the basic learning algorithm to
ensure its individual character. You can use the approach of the Markov Chain process. At any time, the amount
of ignorance does not depend on prior learning. Then for the elimination of ignorance there is no need to go back
a step, but the student should have a convenient tool and information they need to deal with the lack of
knowledge of their own. This decision could not be more appropriate approach EPSS (Electronic performance
support system), which provides for basic knowledge and implementing decision support for the development of
skills and abilities.

The EPSS is characterized by the following trends (compared to DSS):

1. The increasing amount of hard formalized information gone through the IS;

2. Clear and friendly user interface;

3. More completed recording of the user's requirements, his psychological characteristics, mentality;
4. More flexible system of technological options;
5

More flexible and more completed system of training of new functional information technology for its
user.

The EPSS makes DSS better; it makes DSS more comfortable for the learner by improving the tools and allows
the user to continuously improve the knowledge. The EPSS is characterized by the overall amount of functional
information technology and technology, which we call as an education. Any functional information technology in
EPSS is unthinkable without additives, which in our case is an educational technology. The synthesis of
functional information and educational technologies forms an educational information technology, which forms
the basis of automated system of distance education.

A particularly important feature is the EPSS system integration notes modeling, training and advising
technologies into a common system.

Inside the training system should be present built-in EPSS unit, which estimated a principal possibility of the
decision taken by the trainees and their effectiveness, as well as to recognize the mistakes made and it would
provide for the whole system how to solve their sources, i.e. the method and form of swap knowledge, the most
successful for the student (see Picture 1).

Detailing should be carried out with a specific focus on the student's area of ignorance. That's why the learning
strategy may be constantly changing, as a function of psychological characteristics of the student (imaginative,
logical thinking) and the amount of knowledge about the object of knowledge possessed by the learner.

Appealing to complete vertical adaptability approach to the EPSS student, which defines what type of perception
prevails, imaginative, logical or step-by-step, the system changes the strategy of training, given the level of
immersion in the details, choosing the most effective option. The introduction of learning technologies in the
teaching system is a necessary attribute of it, but it is easier to provide the student the necessary software tools
and information so that it can formulate what he cannot understand and get answers to their questions.



International Journal “Information Technologies & Knowledge" Volume 8, Number 1, 2014 75

Appealing to complete vertical adaptability approach to the EPSS student, which defines what type of perception
prevails, imaginative, logical or step-by-step, the system changes the strategy of training, given the level of
immersion in the details, choosing the most effective option. The introduction of learning technologies in the
teaching system is a necessary attribute of it, but it is easier to provide the student the necessary software tools
and information so that it can formulate what he cannot understand and get answers to their questions.

Active User

Solution

Correctness and efficiency
evaluation blog

Picture 1. Solving the problems
That's why an EPSS must contain:
Declared software with relevant data. For example, training material, examples, cases, efc.
The simulation software that prepares the answer to the question - "What will happen if ... ?"
The tip software, which can provide an answer to the question "How do | make ... ?"

Usually good quality training system changes the strategy of training depending on the context of the answers to
test questions. In this case, the student should be learning a specific algorithm, which provides a number of
trajectory targets for the implementation of which is always the same, the system should display any students
and recognizing the ignorance of his attempt to locate and eliminate pumping the necessary knowledge and their
attachment. If this cannot be done on the system rises above concept and works on the same algorithm.

Localization of a lack of knowledge is reduced to its detail. However, the direction of detail can be different, and
this difference depends primarily on the characteristics of classification concepts that we build into the system.
Simplified circuit training consists of two blocks. This is a block of teach knowledge and control unit (see
Picture 2).

Using any strategy the first block provides metered student representation of knowledge. This representation can
occur in a linear or a network diagram. As an advancement graph training system periodically switches on the
control unit, which can be built in different ways:

1. Teaching strategy does not change depending on the answers, but the correct answer and checked. In
traditional learning systems use such a scheme and for each question are offered alternative answers,
one or more. The disadvantage of this solution is that you need very clearly and without ambiguity to
formulate questions and to determine the answers. Of alternative answers is difficult to distinguish the
meaning of misunderstanding, although in principle this deficiency is surmountable by increasing the
number of test questions.
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2. If the teaching strategy changes, then we can talk about the learning process control, which functions
are the same as managing any other object: accounting - the answer to security questions, and analysis
- content recognition responses, action planning system to adapt teaching strategies, regulation -
presentation of the next portion of the knowledge and the required level of meaning.

Knowledge control blog Knowledge keeping blog

Picture 2. The circutt training scheme

Conclusion

Using the network by mobile gadget becomes the important direction in splicing trends over an Internet and
mobile communications. This phenomenon has a large scale character. For example, in October 2013 the
number of mobile Internet users reached 41 % of the population of Moscow (Kommersant November 2013).
"Mobile" learner - and a classic student needs system training , and company employee having remote access to
the corporate portal of its institutions , and also needs " additional training " in the workplace (now mobile ) for
adaptation to a specific management situation may build their own navigation gain knowledge and to use the
information system class EPSS.

An EPSS additionally provides the mechanical support of decision-making, which is a powerful tool for improving
the efficiency of the automated systems of distance education, providing learning without a teacher, improved
system management by strengthening support functions and improving the adaptive properties of the system to
the requirements of a particular user.
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RESEARCH INTO KNOWLEDGE COMMUNICATION WITHIN THE ACADEMIC
ENVIRONMENT

Natalia Dneprovskaya, Irina Koretskaya, Vladimir Dik

Abstract: The research devoted knowledge communication within the academic environment. Participants from
different Russian universities were involved to the research. The results show new ways of delivering knowledge
fo students as well as improving knowledge management tools and methodology.

The development of information and communications technology (ICT) has a great deal of influence on the
information environment. Information tools and methodology are changing rapidly. There are many knowledge
communications which can be used during vocational, scientific or ordinary activities. As a rule knowledge
sources are classified according to users and subjects. Scientific reviews publish learned papers, which are
considered as a source of new knowledge. There is a variety of resources for entertainment, inquiry, business
and other purposes.

The blending and even the replacement of one knowledge source by another can be seen everywhere. In
general, this shows an increasing access to knowledge. But the assessment of the results of using such an
approach cannot be so optimistic because this depends on the quality of the knowledge resource. References to
Wikipedia are getting increasingly common in student papers, replacing references to books and scholarly
journals.

Nowadays different sources of knowledge compete with a variety of online resources for the attention of the
Internet users. Every day, a student using the Internet has a difficult task of determining which online resource
should be used for academic work.

This project has been funded with support from the European Commissionduring TEMPUS ECOMMIS
(www.ecommis.eu).

Keywords: academic knowledge, information and communications technology (ICT), knowledge
communications.

Introduction

It is well known that now we live in the information society. The main value of which is information. All the
processes in the information society are connected with information technologies. Communications technology
has acquired a specific role in this type of the society. To live in a new global information space means to assess
great volumes of knowledge and to satisfy great needs for information.

We live in the world where all information tools and methodologies are changing rapidly. The development of
information and communications technology (ICT) influences all aspects of people life. The emerging
technologies such as web 2.0 are expanding an access to a variety of knowledge sources.

Many people are members of different Internet societies, such as Facebook, which are used not only for

entertaining but also for sharing information. We can see that nowadays students trust not only the knowledge
from study guides but also the information from the Internet. References to Wikipedia are getting increasingly
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common in students papers, and they are not concerned about the quality of this knowledge resource. Students
seem to use the Internet resources more often than books or scientific reviews. Every day a student who is a
great Internet user makes a difficult choice- what kind of the web-resource to use and to ask the Internet for help
in order to prepare a graduation paper.

The study on knowledge communication in academia was initiated by the Moscow State University of
Economics, Statistics and Informatics (MESI). The results of this research are not intended to confirm the facts of
the change but to find new ways of delivering knowledge to our students in order to improve education services,
particularly e-learning.

The research results will be of a certain interest for the educational community (IES) all over the world and allow
designing a new educational model.

The educational aspect of changes in knowledge communication

A core trend of modern society is the rising influence of knowledge in almost every industry. Knowledge
communication has been shifting to the Internet, which represents a holistic information environment. The
efficiency of knowledge communication influences the democratic and economic development of society
[Tikhomirova, N.V, Tikhomirov, V.P., 2012].

Modern society has been called the information society, which is distinguished by the rising role of information
and information technologies. The influence of information technology on social and economic developments
hard to overestimate.

Different types of information resources — which used to be separate — now are combined into the holistic
information environment of the Internet. Professional databases of scientific and business information, electronic
libraries, online resources, and electronic publications have become integrated international information
resources which are available around the world. The provision of equal facilities for access to the holistic
information environment will support economic growth potential.

Access to the holistic information environment is fast becoming a decisive factor for economic and social
development as well as civil rights and liberties. The G8 countries have signed the “Okinawa Charter on the
Global Information Society” (Okinawa, July 22, 2000), which highlights the necessity of a free flow of information
and knowledge as a basis for social development. The charter points to the development of the information
society as a development of human resources capable of meeting the demands of the information age through
education and lifelong learning.

Access to information resources is particularly useful in cases where people possess information competencies,
as this knowledge and skills cannot be provided immediately. Information competence training is caused by
trends in the information environment. The main trend in the information environment is the explosion in the
volumes of information. The volume of knowledge accumulated by humanity doubles every two to three years
according to estimates. At the same time data storage doubles every three days. The increasing flow of
information demands from people special knowledge and skills, which are known as information competence.

The most significant achievement of the information society is the increasing opportunities to access and use
knowledge. New media and information technologies are becoming an essential part of the student environment.
Observations show that students do not distinguish between different sources of knowledge. Thus the search
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engine has the same value for students as does the scientific database. In general, this indicates a low level of
information competency among modern students. Students do not pay enough attention in selecting knowledge
sources, evaluating data, and analysis, and do not care about of the ethics of borrowing content [Urintsov,
A, 2003].

Students’ work with knowledge sources is characterized by a search for ready-made solutions, rather than
independent research activity. The lack of a systematic approach by students with regards to information
competencies has to be recognized. There are countries developing information competencies in higher
education: the USA and the UK.

Increasingly, student papers include references to information sources such as Wikipedia, blogs, forums, etc.
This has forced us to pay attention to the preferences of students whose side in solving various types of
information tasks — indecipherable.

Knowledge communication is undergoing significant changes in academia. For the university, this is important as
it influences learning outcomes. On the one hand there are a number of advantages, including more intensive
knowledge sharing between students. Lecturers also have more opportunities to access, follow and support their
students’ ideas via social networking. However, the disadvantage is that valuable knowledge sources are
overshadowed by easy-to-use web-based services [Pavlekovskaya, 1.V. 2007].

Information about new knowledge communication tools allows us to design a new way to use it in the learning
process. The development of educational materials should be aimed at organizing student research activities.

The psychological aspect of changes in knowledge communication

By the 1960s-70s, it was clear that information technology would play the main role in social development. The
onrush of information technology has brought about a revolution in the economic and social spheres, in science,
education, culture and in all daily activities.

In the information society the main value is information and information technology (primarily digital). And we can
suppose that this society will engender people with a new outlook.

As society develops, the objectives, methods, results of student activities change, which in turn changes the
education system and the system of knowledge, skills and abilities. We see an increasing role for self-education
and increasing awareness of the importance of practical work at universities.

Modern students are not interested only in gaining knowledge; they want to develop their abilities and
competencies. Unfortunately, modern education has chosen to further formalize knowledge, assessing the formal
competencies of schoolchildren and university students. In modern society the volume of knowledge looks more
attractive than does its value.

And that is the reason behind the formal approach to knowledge assessment (tests). But formal knowledge does
not ensure that students will become successful professionals after graduation.

A real professional must know where to find the information that he or she needs, and how to use it, in order to
successfully navigate the issues rather than simply memorizing 20 definitions verbatim. Human memory, unlike
animal memory, is mediated. And all possible references, dictionaries, and computer resources should be seen
as a kind of blank media, thereby freeing the brain and the human mind to find creative ways to solve problems.
In the information age, the volume of information will be important if it is systematized and conceptualized. A
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modern student consumes quite a lot of information through a variety of media (TV, radio, Internet, media) and
the problem now is not that he does not know something, but that his knowledge is fragmented and sketchy.
Students cannot summarize and analyze the material they already know to draw conclusions, they are unable to
fully apply their knowledge, and sometimes they are not creatively productive. Training should be based not on
"cramming" information, but rather on the ability to think logically. Today, however, "crossword thinking" is being
promoted, the main feature of which is following a rigid structure, with no flexibility of thought or space to
fantasize. “Crossword knowledge” is not real knowledge, but only the shell of knowledge, scraps of information
from different, often random areas of knowledge, that do not add up in any system. The falsehood and livability
of the ways mind training as external information and knowledge space rather than internal understanding well
described in classical literature, such as in Hermann Hesse's “Glass bead game”.

The essence of many pseudo-innovative education programs aim, literally, to give students with new information
in a short time. Students are beginning to demonstrate only fragmented, pseudo-scientific formal knowledge, not
understanding how and where to apply this knowledge. This is the result of "crossword thinking", which has
become the most popular testing method. The main feature of the test is in the variety of prepared answers, with
always only one correct answer. Thus, pupils and students are seen as an encyclopedic dictionary or reference.
Creativity, and the ability to analyze, is not relevant - mechanical knowledge without reflection is the only
important element.

The main requirement for a professional in the modern world is not only to possess specific knowledge, but to be
able to understand the problem in a systematic approach. Thanks to information technology, students can
explore different aspects of the problem, but in different areas. This gives rise to systematic thought. "The world
view" does not comprise the total of images of individual phenomena and objects; it is a holistic picture of the
system. And all cognitive hypotheses are based on the world view.

So, modern education should be directed to the formation of the ability to reason, analyze material, and think
creatively but critically, adopt unconventional solutions and not simply at using trash terminological research
and popular literature.

Another difficulty is the inability to separate reliable and meaningful knowledge from the data stream. There are
many ways for modern students to obtain information, but acquiring reliable information is extremely complex
and tortuous.

A search engine may spit out a great mass of links, most of which absolutely do not reflect the sense of the
search terms.

For example, if we put the word the "whale" into a search engine, first we will get links to various websites of
companies, films, and proper names - and only in the middle will we find a reference to the fact that a “whale is a
mammal”. And this is connecting with what we generally know. The student has to search for information about
objects of which he has only a vague awareness. Consequently, modern education should provide skills and
competencies, to be able to work with huge amounts of information, and to organize and systematize the
information; education should give the opportunity to work with a large amount of information.

Informal professional communication between lecturer and students is an important part of the study process.
This kind of communication on the one hand gives students the opportunity to discuss various academic
problems and to present their ideas, and on the other hand gives lecturers gives a good creative recharge,
allowing them to look at many issues from different perspectives. This kind of communication allows lecturer and
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students to feel closer to one another and creates an atmosphere of peer-to-peer collaboration, leading to the
abandonment of the traditional model of the relationship between lecturers and students.

A lecturer's main goal does not consist only in delivering knowledge and information. He or she has to engage
students in the values of culture, education and human values in general and professional values such as ethical
orientations. The lecturer’s influence on students is very great, and all lectures should keep this in mind.

Technological progress affects human availability, by making them more "close", more attainable. From a
theoretical point of view, this leads to expansion and "erodes" human psychological borders. We can reach
anyone at anytime by mobile or Skype or social networks. And it makes people believe in the illusion of control.
But it is only illusion, because telling a lie at a distance is much easier than in face-to-face dialogue. The ability to
communicate with other people at any time crosses the bounds of privacy. People begin to believe that
everybody has to be available by any means of communication at any time. And the inability to contact someone,
to send a message, raises a whole range of feelings, from anxiety and bewilderment to outrage. Substitution
personal interactions with virtual ones have a negative impact on the relationship between people. Everybody is
expected to be available via ICT all the time. But there is no guarantee that the message will be delivered in time,
that it will be read, or that we will receive a response. People can regulate their availability to others.

Another problem is the increasing number of potential contacts. In itself this is not critical, but this "dispersion”
substitutes for the quality of relationships. For young people, it becomes very important to have many “friends” in
social networks, and they are interested in “likes” of their activity on social networks. The quantity of calls and
text messages, and the number of “likes”, are seen as social recognition.

Professional education is essential for the adaptation of the young man to solve a wide range of modern tasks.
Progressive modern education enhances personal development in dealing with life's challenges in a changing
modern world. It allows everybody to develop his or her creative potential, which is sorely needed in today’s
technical world.

New technologies offer new opportunities, changing our world and making it more comfortable. But this
convenience and comfort is accompanied by changes in the structure of human motivation and needs, changing
thought patterns and life and all this should be taken into account in education development.

Students’ views on knowledge communication

This research was conducted to identify changes in knowledge communications amongst students. The student
survey was conducted in the spring semester of 2013 among Russian students. The study involved 1,352
students at five universities. There were two universities from Moscow and three from other Russian regions. The
study did not reveal any significant difference based on place of study.

In the questionnaire, the students were asked to select and assess the value of the resources to deal with three
types of objectives including every day, educational and academic contexts.
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Figure 1. Students appropriate knowledge source for solving every day, educational and scientific tasks %

The results showed that students prefer search engines and Wikipedia. Also we see a dependence on the
preferred knowledge source for each type of task. Students are more likely to turn to friends to solve everyday
problems, and to the most highly regarded lecturers to address educational and academic matters. We see the
same dependence in libraries as a knowledge source.

The second group of questions concerned the evaluation of students’ satisfaction with the quality of the
information received from relevant sources. Students using certain sources of knowledge are evaluated on their
degree of satisfaction.
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Figure 2. Distribution of students' satisfaction on knowledge sources for everyday tasks
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Figure 3. Distribution of students' satisfaction on knowledge sources for educational and academic tasks

The research allowed us to determine the share of students who do not use certain types of knowledge sources.

70
60 —— -
e [ 1
50 -
30
I [ 1 [ 1
o [ 1 [ 1 [ ]
)] I [ 1 [ 1 e
= [ 1 [ 1 [ 1 [ 1
D — T - T - T T T T 1
<& Q o® o 5 o
& & & : & & & %‘5’%
s @ & F & o
_ o

Figure 4. The percentage of students who do
tasks

not use the knowledge sources for educational and academic



International Journal "Information Technologies & Knowledge" Volume 8, Number 1, 2014

The third group of questions was aimed at identifying ways to support students.
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Figure 5. Students give preference to technological means of receiving tutorial support.
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Figure 6. Faculty appropriate knowledge source for solving every day, educational and academic tasks %

During the research, 327 lecturers were asked to respond to questions about knowledge communication. Most of
them (215 lecturers) represented universities from Moscow, with 112 lecturers from other regions of Russia. The
main goal of the research was to investigate knowledge communication within the academic environment.

Our respondents were from different departments, with most coming from IT departments (55%). There were
42% from psychology departments. We have chosen these departments as the main areas for our research
because they represented two different directions — technology and humanities branches.

We asked our respondents about means of getting references of information. There were no differences between
technical and humanities lecturers. And there were no differences between Moscow and other regions of Russia.
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We also asked about how they consulted with students. There were differences between Moscow lecturers and
regional lecturers.
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Figure 7. Lecturers give preference to technological means of providing tutorial support to students.

Conclusion

At the present time, it is hard to overestimate the role of information in social and economic development.
Information technologies have a significant influence on the modern student. The student has sufficient ICT
competencies to allow him to easily handle new devices and online services. A person who possesses ICT
competencies can use information resources more effectively for his education and profession. But the results
define a new problem in socialization during the educational process.

Face-to-face knowledge communication is being replaced by online resources. However, these resources do not
completely satisfy students. There are two ways to overcome this problem. One is improve students’ ICT
competencies. But they are skilled enough in ICT. The second is to update IT that students prefer (search
engines). Meanwhile these technologies are not aimed at educational and academic tasks at all. We see this
problem as being neither technological aspect nor educational. This problem is in knowledge communication.
Knowledge communication includes the IT opportunities that are popular in our time, but also psychological
issues such as face-to-face communication and dialogue between faculty and students.
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SPECIFICITY OF USING PATENT INFORMATION IN DEVELOPING INFORMATION
SOCIETY IN RUSSIA

Natalia Kameneva, Sergey Lebedev, Arkadiy Urinstov

Abstract: Article is dedicated to issues of forming information society in Russia nowadays.

The main characteristics and challenges of modern information society are described. The development of the
information systems is aimed at the control of the Russian economy. It is closely connected with the changes in
the various fields of these systems’ application. The transition to a civilized market economy is characterized with
the changes at both: at the macroeconomic level, i.e. in the Russian economy as a whole, and at the
microeconomic level, i.e. in the enterprises, organizations and institutions. Summing up all of the above, we can
observe the emergence of fundamentally new economic concepts, objects, business entities, changing ranges of
goods and services. On these circumstances, information systems are subject to radical changes to support
economic activities.

The rapid growth and differentiation of the demand for all kinds of information, including scientific, technical,
economic, financial and commercial data, as well as increasing demand for the information content and the forms
of its presentation, are the dominant incentive for the development of information systems to exchange electronic
data. Thanks to scientific and technological achievements and innovative process, we can see and apply new
hardware and software. So-called information revolution as a consequence of scientific and technological
progress of recent decades can be characterized by the emergence of the network economy and the
development of the information society. International communication and implementation of information
technology in the production and management processes, integration of global information networks provided the
emergence of new management models aimed at the cooperation processes of economic entities operating on
the basis of a global network of business interactions.

The importance of the use of patent information in developing and manufacturing innovative high-tech products
and services is also stressed in this paper. The method of complex search and use of patent information is
presented in the article. The technique of the work with global patent information is based on patent search on
patent databases of international patent organizations and Rospatent.

Patent information, contained in the world patent databases, allows the organization to solve the basic problem
of innovative activity: to determine the existing state of the art and the leading direction of innovations, to create
technological innovations on the basis of the achieved technical level and to register the enterprise’s ownership
on new invention and innovations.

In the article the methods of conducting patent research to determine the world state of art through the use of
patent databases on the websites of the Federal Institute of Industrial Property (FIPS), the European Patent
Office (EPQ), the World Intellectual Property Organization (WIPQ) is described.

The basic components of modern information resources of the network economy are outlined. Major Russian
government programs defining development strategy in the fields of information society development and
innovations — the State Programme "Information Society 2020" and The Strategy of Innovative Development of
the Russian Federation for the period up to 2020 "Innovative Russia — 2020" - are reviewed in this paper.
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Introduction

Nowadays, much attention is paid to the formation and the development of the information society in Russia. The
term "information society" means a postindustrial society in which the production of information products
dominates over the production of material values. Information society is a society of knowledge ( including know-
how), occupying the fundamental positions in all the sectors of the market economy, and the knowledge is a key
factor in the development, a strategic resource, including the concentration of theoretical knowledge, information
processing and analysis, intellectual capital, human intellectual abilities, people’s skills, qualification and
professionalism.

On enhancing the role of information in the society there were built many contemporary theories to explain the
profound changes in the economic and social structures of developed countries. Information technologies have
radically changed and continue to change our world. At present, without computer tools you cannot set up any
modern business. An era of the information society is the one where content production occupies a dominant
place. Information content can be easily distributed and it is available through using WWW, smart phones,
various mobile devices, television, etc.

The necessary to respond quickly to rapidly changing economic situation and permanently changing external
environment forces the companies to make regular adjustments in the existing control system for the purposes of
minimizing their operating costs. These modifications lead to the necessity of the companies having available
flexible tools that will ensure the rapid exchange of reliable information, so that the enterprises should adapt to
new business requirements. Improving systems of any nature, including control systems economic objects, is
characterized with translational evolutionary stages of development, resulting from constant occurrence and
subsequent resolution of contradictions not only between the subject and the object of management, but also
inside them. The development of business entities is influenced by two large groups of environmental factors:
external and internal.

External factors generate contradictions arising from the interaction with the objects of the enterprise
environment (banks, businesses, fiscal authorities, law enforcement agencies and others) and they can be
referred to the areas reflecting these interactions (marketing, finance, sale and distributing the products, logistics,
etc.). Internal factors generate a group of contradictions arising from the interaction of production sector (goods,
works and services in a particular area) with the company administration and its human recourse management.
Inadequate control system response to external changes or changes related to the production development or
lack of production process. All this will deepen and strengthen the contradiction, which can be overcome by
means of changing managerial methods and techniques.

Business development, globalization of society and its increasingly spreading computerization result in the fact
that each decade we face the problems which require urgent solutions. And the appearance of new appropriate
computer instruments and appliances will be the solution to these problems.

The development of the information systems of controlling Russian economy is closely connected with the
changes in the various fields of their application. Transition to civilized market economy is characterized with the
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changes at both: at the macroeconomic level, i.e. in the economy as a whole, and at the microeconomic level,
i.e. in the enterprises, organizations and institutions. Summing up all of the above, we can observe the
emergence of fundamentally new economic concepts, objects, business entities, change in the range of goods
and services. On these circumstances, information systems are subject to radical changes to support business.

The rapid growth and differentiation of demand for all kinds of information, including scientific, technical,
economic, financial and commercial data, as well as increasing demands for information content and forms of it
presentation, are the dominant incentive for the development of information systems to exchange electronic data.
Thanks to scientific and technological achievements and innovative progress, we can see and apply new
hardware and software; we can observe new approaches related to the design and use of electronic data
interchange between business entities as a means of decision support systems and execution control systems.
All these novelties are considered necessary and sufficient conditions for survival and profitability in an
increasingly competitive environment.

So-called information revolution as a consequence of scientific and technological progress of recent decades can
be characterized by the emergence of the network economy and the development of the information society.
International communication and implementation of information technologies in the production and management
processes, integration of global information networks provided the emergence of new management models
aimed at the cooperation processes of economic entities operating on the basis of a global network of business
interactions.

As a result of the development of a global process of society computerization the formation of a new highly
automated information space has started. The most important components of the information space in Russia
are the following: the national system of scientific and technical information; scientific and technical potential;
domestic and foreign documentary sources of information; reference and information resources; automated
information funds and libraries of scientific and technical information; the information needs of scientists and
availability of the main types of information for different specialists, scientists and experts; legislative, regulatory
and methodical documents for scientific information activity, the technologies of collection, processing, storage,
retrieval and transmission of information, information network technologies and the market of information
products and services.

Analysis of trends in information society proves that the network economy will dominate the post-industrial
society, opening up new possibilities in the development of the civilization.

In Russia the network economy is gaining its strength, because there is a mass market of information services.

This market includes distance learning, numerous information services, making payments, tickets, insurance,
billing, paying utilities, e-commerce, etc.

One promising direction, which ensures equitable development of our country's entrance into the global
information market, is a further development of the national system of patent information and its further inclusion
in the global patent system in compliance with all current relevant international regulations and standards. At
present Rospatent has already implemented and actively uses modern information technologies, which provide
not only the formation of full-text databases of patent information, but also efficient search of the patent
information on different attributes.

Discussion and Results of Research

In Russia, in October 2010 the State Programme "Information Society 2020" was developed [1]. In this program
the emphasis was made not only on the information media, but also on the possibility of delivery of the
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information with the help of these instruments. The purpose of this state program is to ensure the country's
technological breakthrough in the use of information. Under the state program primary objectives of electronic
government in the Russian Federation are as follows:

1. Ensuring a single information space;
Providing a safe and automated access to information;
Rapid response to the growing needs of individuals and organizations;

Supporting the implementation of the resolutions and decisions of the government;

2

3

4. Improving the efficiency of staff in ministries and departments;

5

6. Provision of reliable and user-friendly interface for collaborative work;
7

Ensuring the security and confidentiality of information;
8. Minimizing overhead.

Development of information society creates the conditions for innovation processes of globalization, but so far
these processes have remained local in essence.

The Strategy of Innovative Development of the Russian Federation for the period up to 2020 "Innovative Russia
—2020" (Ministry of Economic Development Project Government Decree Ne 2227-p) was adopted by the Russian
government In December 2011. The purpose of this strategy is to provide the population with the high level of
wealth and to strengthen the country's geopolitical role. The only way to achieve these goals is to transform the
economic model into an innovative and socially - oriented one. According to this strategy quantitative economic
indicators for 2020 are to be the following: the market share of high-tech products should reach 5-10%, a rise in
the proportion of high-tech sector of GDP from 10.9 % to 17-20%, an increase of the innovative products in the
manufacturing output by five — six times, the growth of the number of research and development organizations
from 9.4 % to 40-50 % [2].

To ensure the growth of innovations and economic performance in these industrial sectors, or at least to keep
them at a fixed level it is necessary to conduct scientific research and inventive activity in the industrial
enterprises by developing technological innovations and through supporting, completing, replenishing, updating
one of the most important intangible components of the business — patent resources: protective documents on
inventions, industrial designs, utility models, trademarks etc.

Scientific-and-engineering information, contained in international patent funds, allows determining the world state
of the art, to register and secure the exclusive patent rights to the innovations by the company. Patent
information is characterized with laconicism and brevity of the technical solution statement is the claim;
informative completeness as a claim of the invention includes the necessary and sufficient signs for
implementing technical solution; determinacy as the signs entered into a claim of the invention doesn't allow any
other interpretation.

Only with the help of patent information the technical level of industrial goods and the novelty of developed
products and technologies can be surely established. As the main source of information provision of innovation,
70% of patent resources contain unique and precise information, which is not published in other sources [9].
Figure 1 shows the scheme of obtaining patent information in Russia by means of using various Russian and
international databases and abstract journals that can help to investigate the world state of art in a given
technological field.

The main resources of patent information are described in detail in the sources [5, 8, 9, 10, 11, 12]. Using the
above sources of patent information in Russia based on a variety of domestic and international databases and
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referred publications, researchers and developers can define the overall level of development that means the
world state of the art.

To handle this information the International Patent Classification (IPC) was established in 1971.

Main Sources of Patent Information

1. Patent
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http://www fips.ru and on information electronic
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on information electronic media

‘/'\
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"Legal Protection of
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1.13. Electronic and foreign publications
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2. Patent databases of international and foreign organizations with free access to

Internet sites
21. EPO 2.2. WIPO Patent 24. Eurasian Patent
Databases Databases databases of Organization (EAPO)
http://ep. http://www. patent Databases
espacenet.com wipo.int http://www.eapo.org

Figure 1. Main Sources of Patent Information
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It provides for a hierarchical hand-built system of symbols for the classification of patents and utility models in a
standardized international format according to the different areas of technology to which they pertain.

IPC has been continuously revised and updated due to new technological areas appearance. IPC is a mean of
obtaining timely and accurate information. Learning at least one patent analog and not knowing a particular
foreign language it is almost possible to determine the content of the patent, the key word in any foreign
language and to select patent analog samples.

The complexity of the world patent information is accounted for its huge amount, of continuous renewability, the
absence of unified world patent databases, many sources of information collection, language barriers, the
diversity of patent resources structures and their search engines that result in problems of retrieving patent
documents. All these factors stipulate high requirements for qualification of the specialists engaged in patent any
activity.

By the IPC rubrics the data on the studied matter and on the countries of interests are quickly elicited.

Patent research is the investigation of the state of art and trends in developing technical objects, their
patentability, patents’ validity, competitiveness, based on patent and other scientific or legal information. Search
on the definition of prior art or information retrieval should determine the currently attained level of development
in a particular technological activity to prevent groundless costs on research and development of the inventions
that are already known. There are the following search types: thematic-by using keywords and the IPC indices,
nominal (corporate) - by the name and surname of the inventor, the applicant or patent owner; numeric — by the
registration numbers of patent documents.

The department of Rospatent — Federal Institute of Industrial Property (in Russian: Federal Institute of
Promyshlennya Sobstvennist or FIPS) provides protection of legal rights to intellectual property objects,
examines applications for patent rights, grants protective documents and keeps public registers of the Russian
Federation for inventions. Using the Rospatent information resources, any company conduct a patent search to
determine the technical level in a given field of the technological innovations development.

Determining the required patent classification symbols can be done with the help of Alphabetical Subject Index
(ASP) to the IPC and the IPC on the site of FIPS and WIPO. Thematic search on the selected keywords is
conducted on the abstract of the invention, through selecting the relevant documents. The proposed method and
algorithm for integrated search and use of patent information by the company to determine the state of art in the
patent resources is illustrated in the diagram shown in Figure 2.

On the basis of principles of the IPC, we can conclude that it is an effective instrument for the orderly storage, a
quick search of patent documents and determine the state of the art organization in their area of expertise in the
development of technological innovations.

The implementation of the algorithm comes to the following procedure (see Figure 2):

1. Analysis of the external environment. Specification of requirements for technological innovation — new
products, services, production processes and production methods, which should meet the criteria of novelty,
focus on the demand and potential profitability for the enterprise.
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Figure 2. The method of complex search and use of patent information
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2. Establish the subject of the search — the technical field, technical objects and special terms to define this
technical field more broadly.

2.1. For the selection of terms related to the technical object, use the ASI to the IPC. With the ASI you are to find
the group and the subdivision of the IPC. After selecting the division you are to find a suitable group, subgroup
and the full classification index of the invention.

2.2. An alternative method of finding the right classification index is the search for full text and abstracts of patent
documents using key words — selected technical terms. Conduct a statistical analysis of classification indices of
documents found, select the most common indices of the IPC and include them in the search of subclasses.

3. Conduct the retrieval using the IPC indices and analysis of obtained documents.

4. Repeated search on related IPC rubrics in the links of patent documents already found, and obtaining search
results.

5. Careful study of the description of the claims of patent documents.
6. A generalization of the results and assessment of the state of art.

If a patent search on the database of registered industrial property does not yield any results, it is necessary to
continue retrieving databases of applications for the grant of patents. While investigating the technological
activities of main competitors introducing new products, technology and services into the world market it is
prerequisite to implement relevant patent search for industrial property objects in selected countries — developed
countries and market leaders on the sites of their national patent offices, containing the largest number of
inventions in appropriate languages.

Descriptions of the inventions and their brief pointer are contained in the database "Inventions of the World
Countries" on optical disks and other electronic media. Database, created by Rospatent on the bases of these
resources, contains more than six million patent documents. Search engine of Russian Internet segment
esp@cenet provides access from Rospatent site to the sixty million European Patent Office documents from 76
countries worldwide. The state of art can also be obtained through examining printed scientific and technical
literature [8, 9].With the help of IPC one can quickly find the patent materials on the topic and the country of
someone’s interest. Using of Rospatent information search engine on the site http://www1.fips.ru it is possible to
retrieve and review the abstracts and the full-text patent documents in the Russian and the English languages.
The databases and search engine structures stipulates the search on text fields, numbers and dates.

Conclusion

The economy of any country is becoming increasingly dependent not only on exports and imports of goods and
services, but also on the inflow or outflow of the financial capitals. Development of transnational corporations
accelerates the worldwide distribution of new production and management technologies. Contemporary
technologies appear in the highly industrialized countries where in highly competitive environment the
technologies are continuously updated and the markets gets more and more new products with improved
characteristics. Recently introduced technologies quickly become obsolete not only in quality but also in terms of
price, so only constant adaptation to market changes, the use of the latest achievements of science and
technology allows the subjects of the economy to ensure their sustainable existence and development.

It is well known, that the characteristic features of the information society development are:
1. Settling the problem of information crisis;
2. Priority of the information resource compared to other types of resources;
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3. The emergence of the information economy;
4. The global nature of the information technologies distribution;
5. Automating the formation of collective knowledge;

6. The availability of free access of any person to the collective knowledge through the application of information
technologies;

7. An increase the proportion of self-employment in social production through the adoption of network
technologies;

8. New opportunities off-line learning and its individualization, and on-line or distant learning.

All the above suggests that in the nearest future economic entities will have to constantly monitor and quickly
adjust its activities to the formation and development of the information society to provide adaptability of the
economic subject to permanent changes in the business. It is already noticeable, that those companies, which
pursue sound marketing and pricing policies, constantly introduce different innovations - new products,
technologies, customer service forms, forms of work organization, production and management, etc. These
processes are most relevant to economic subjects related with high-tech solutions and productions.

In terms of financial instability, stiff competition, declining profitability of production operations and other factors,
that characterize modern universal variability in business, economic entities have to be able to quickly adapt to
these changes. Abundance of significant organizational factors and trivial situations makes problematic natural
resolution of the problems. Modern markets, technologies, consumer demands are changing so rapidly that in
these conditions the control mechanism, which is acting on the old, largely bureaucratic foundations, has already
lost its ability to control efficiency adequately. The management cannot provide the necessary continuity to adjust
production, technology, marketing and market policy to produce and promote the best-selling competitive
products.

An information system can be regarded as a model enterprise in economic terms, the restructuring of the
management system, redesign of business reorganization of material, financial and information flows, aimed at
simplifying business processes in economic subjects, their organizational structure, the redistribution and
minimization of resources, reducing the terms to meet the customers’ needs, improving the quality of the
customers’ services are required separate consideration. Automation of business processes within the current
information system only leads to their acceleration but it cannot ensure that multiple efficiency improvements that
need in a changing business environment. Among these changes are unstable economic conditions, changes in
market segments, development of high-tech technology and manufacture etc.

We are interested in the information system, which can provide support for the transformation of the control
system, consisting of redesigning existing business processes and creating new management to improve
efficiency. We do not consider the system, providing a better automation for existing business processes with all
their defects. The term "redesign" or “reengineering” should be understood to change the existing logic links
between the various components of the system control and integration of separate business processes. This
ensures an optimal distribution and elimination of unnecessary connections and functions performed in
accordance with the existing organizational structure of management, as well as the introduction of new
processes associated with the emergence of adaptive decisions based on information technologies, what allows
radically changing the basic rules for the subject of the economy or economic entities.

In the process of transformation of the system restoring the integrity of management control processes is
achieved. As a result several working procedures will be combined into one, i.e. at each workplace, and the
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employees will perform various simple tasks. Operating procedures are put together into larger and more
complex one, and consequently, there is horizontal compression of the process.

Ongoing validation and harmonization of control actions are not directly generate income and do not produce
values, so the aim of re-organization and re-engineering is to minimize the audit control actions and approvals to
economically viable by reducing the level of external contact points. As we stated above, the business processes
of the subject of the economy saturated with similar stages, the only purpose of which is monitor compliance with
the prescribed rules. Based on restructuring management system of a particular area, instead of checks on each
of the available jobs, redesigned process combines these tasks and performs verification and control actions in a
certain mode, which reduces the time and the cost of performing the process. This will ensure a more efficient
distribution of work between the boundaries of the units that will increase the efficiency of the whole process.

The level of development of adaptive decisions based on information technologies allows the use of modern
information systems such as instrumentation. And since we can discuss the proportional relationship between
the information system of the economic subject and how business is organized in this economic subject, the
information system should be considered as follows. On the one hand - as the basis or the key that provides the
subject of the economy to adapt to new business requirements, providing support for the transferring the existing
control system to the desired state, as appropriate, the transformation of business processes of economic
subjects. On the other hand - as a function of business development and a means to support economic subjects.

For these purposes, more suitable are support system formation, and control the execution of decisions because
they belong to a class of information systems, which are to the sets of tools that support decision-making
process.

Russia's entrance into the international information society necessitates the development of the information
sector of society, which is an integral part of financial, commercial, scientific, technical and patent information.
Patent information can be used not only to determine the achieved level of technology and the world state of the
art, but also to develop technological innovation based on this level. Patent information is also indispensable for
the analysis of the competitive activities of the companies in the market their areas of interest, identifying market
leaders with their brands, monitoring the commercial activities of the firms, as well as for conducting various
marketing research.

Today only about 9% percent of all Russian enterprises and organizations develop technological innovations that
mean, they can be called research and development organizations [3].

Nevertheless, it should be noted that recently in Russia a stable attitude to the information as a valuable
resource has already formed.

The recent intellectualization of the domestic economy, the development of innovative business and integration
Russian economy into the world economy sharply increased the demand for patent information and
documentation concentrated at national, public scientific and technical libraries and other patent information
centers. Organization of the work of patent departments of the library and other information centers is to meet
new requirements and modern patent policy is changing the strategy and tactics of modern management
according to relevant and important information resource, including contemporary patent information.

Patent information has several advantages compared with other types of scientific and technical information: it is
characterized by novelty, uniqueness, efficiency, reliability, and versatility, structuring, ordering, what greatly
facilitates the procedure for working with her. Currently, there is a transition to an interactive or on-line way of
representing objects of industrial property in various international and national organizations and patent offices.
Due to lack of a unified date base of patent information it is strongly recommended to select the most significant
patent databases on the websites of national and international patent offices and organizations, the integrated
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use of a variety of domestic, foreign and international databases, differ in structure and the search system
options. Professional knowledge of technology with patent information can dramatically reduce the company's
costs on development and innovations, as well as possible risks.

Patent data bases are needed for scientific research, development and innovation strategy adjustments and
scientific-technical policy of the organization: the development of technical innovations and their registration,
application for receiving patents documents, familiarizing with domestic and foreign experience in the field of
intellectual activity, identification of prospects for the acquisition of industrial property rights and their
competitiveness, market promotion of new technical objects, facilities and equipment and insurance of their
patent clearance, novelty and non-infringement.

Patents are the first publication that may indicate the possible marketing plan of the competitor. In case of
conducting market research and monitoring the emergence of new technologies and manufacturers, patent
resources are the most complete and reliable source of information. Analysis of patent documents and
trademarks allows researching the external environment: to identify competitors; to determine the main directions
of their activity; find out what new markets and the country the competing companies are going to come out with
new technologies, goods and services.
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