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IHEPEIMOBA

3agexkmapoBaHW ~ Tepexig — eKOHOMIKM  YKpaiHd  Ha
IHHOBAIIHUH NUISIX PO3BUTKY B YMOBaX OOMEXEHOCTI PecypciB, Yy
nepiny uepry (piHaHCOBUX, BUMArae 30Cepe/DKEHHS iX Ha HAWO1IbII
MEPCHeKTHBHUX  HANpsIMKaX, [J€ IMOBIPHICT  JTOCATHEHHS
KOHKYPEHTHOTO YCHIXy € HaiOUIbImIor. SIK CBITYHTH IMpaKTHKa,
TaKoro POy OIIHKH JOIIBHO BWUKOHYBAaTH 13 3aCTOCYBaHHIM
€KOHOMIKO-MaTeMaTUYHUX  Mojenell. MHOXHHHICTh  IUIAXIB
BHOOpY MoOJleneld i MEeTOIiB aKTyami3ye HEOOXiTHO pPO3yMIHHS
OCHOBHHMX TEHJCHII pPO3BUTKY HAyKOBOTO 3HAHHS 1 KIIOYOBHX
JOCSITHEHb.

I'oBOpsSiYM MOBOIO CHUHEPreTHKH, HEOOXITHO BUJIUIUTH TaKi
mapaMeTpu TOpSAAKY — TMPOBiIMHI 3MiHHI, AKi 3 IJIMHOM 4Yacy
MOYMHAIOTh BU3HAYATH JAMHAMIKY 1 PO3BUTOK CKIIAQJHOI CHCTEMH 1
MiAMOpsSAKOBYBaTH co0i ii iHIII mapameTrpH, sIKi MPHU3BEIYTH M0
e()eKTUBHOTO CIIPOIICHHS CKIIAJHOTO 00'€KTa.

Bce OimpIm O4YEBHMAHOIO € PEBONIOINISA, IO TModYaiacs B
MPUPOAHUYMX 1 TYMaHITApHUX HayKax 1 MOB'S3aHa 3 BHUBYCHHSIM
(heHOMEHA camoopraHizarii i JOCTiKEHHIM MEPEXKHHUX CTPYKTYP.
Mepexxna  mapagurma  CKIamHOCTI  OOyMOBJEHA  BEIHKUM
3HAYEHHSM, SIKe PUI0aK Taki 00'eKTH, 1 TUM, MO Ha moyatky XXI
CTOJITTS OUYEBHIHOK CTajla pa3ioya aHajorisd B  TOIOJIOTIT
MEpPEeKHHX CTPYKTyp, IO BHHUKAIOTH 3aBISKA AKTHBHOMY
BUKOPHCTaHHIO iH(popMalifHO-TeIeKOMYHIKaI[I HHUX,
TYMaHiTapHUX, YIPaBIiHCHKUX, BINCHKOBUX TEXHOJIOTIH.

Mepexi cTany OIHUM 3 JBUTYHIB €KOHOMIKH. Y CBOiH icTOpii
JIOJICTBO J0Jall0 pi3HI Oap'epu, CTBOPIOIOYM HOBI MaTepiaid,
TexHoJorii, 00'ekTr. OIHAK «MEpEeKeBa CKOHOMIKa» 3ITKHYJACS 3
OOMEXEHHSAMH camol JIIOMMHM — TaK 3BaHUM «KOTHITHBHHM
Oap'epom». Sk TOKa3aqy TCHUXOJOTH, JIOJMHA B 3MO3i aKTHBHO,
TBOPYO B3AEMOIIATH 3 5-7 JIOABMHU (3 PEIITOK OMOCEPEAKOBAHO
abo CTaHJApTHO, HE3AIEXKHO BiJI TOTO, CKUIBKH Y HBOTO JIPY3iB Y
comianpHiii Mepexi). BiHa Moxxe ojHOYacHO crexutH 3a S5-7
3MIHHUMHU (HE3aJIeKHO BiJl TOTO, HACKIIBKH BEIHKUH 00CsT
iHpopMmarllii oMy noctynHwmii). [IpuiiMaroun pillieHHs, BOHA MOXe
3BaXHUTHU 5-7 pakTopiB (CKiNbkU 6 gaHuX y Hel He 0y0).



3mit HOBOI ekoHoMiku B CIIIA B 1990-x pokax, moOB'sI3aHHA
O0arato B YoMy 3 IHTEpHET-KOMIaHisIMH, TOPOAMB 1MI03iI0, MIO
KaImTani3amisis MepeXHUX CTPYKTYp MPOIOpIiiHA YHCTYy 3B'S3KiB

MiX By3mamu, ToGTo KBazpaty uncia Bysnie N . Oxnak, kouu Ha
noyatky 2000-x poKiB MiXyp «HOBOi €KOHOMIKH» JIOMHYB (KpHu3a
«IOTKOMIB — .COM»), TO BHUSABWJIOCS, IO pealibHA KalliTalli3ailis
Maja 30BCiM IHIIY 3aJeXKHICTh BiJ Ywcia 00'€KTIB, MOB'SI3aHUX
mepexero — N INnN. Inakme xaxyuw, He «BCi 3BSIBYIOTBCSA 3
ycimay, a Maibke BCl B3a€EMOIIIOTH 3 JIEKUIbKOMa TyXK€ BEITHKUMH
By3JlaMH-Xa0aMH, SIKi BXKE TICHO TMOB'SIBYIOTBCS MK CO0OIO.
[ToniOHUM e YMHOM BHSBISETHCS BJIAIITOBaHA 1HPPACTPYKTypa
OLITBIIIOCTI CKITAHUX CHCTEM, HE 3aJIS)KHO BiJI iX MPUPOIH.

MepexHi TEXHOJNOT1l 3MIHHWIM OOYHMCIIOBAILHY MAaTeMaTHKY,
CHUCTEMHHMH aHaii3, iHpopMamiiini TexHojorii. B ocTtanHi poku
OyIo peanizoBaHO KUTbKa TPAaHAI03HAX MEPEKHHUX MPOCKTIB, B SKUX
MOCTaBJIeHA 3a/1a4a BHUPIITyBANacs 3aBISKH CIIJIBHAM JiIM COTE€Hb
THCS4i ab0 HaBiTh MiNbIOHIB Komm'toTepiB. Lle 1 kpunrorpadiuni
mpoOyiieMd, 1 TONIYK JIKIB TPOTH paky, 3aCHOBAaHHNA Ha
MaTeMaTHYHOMY MOJENOBaHHI B3a€MOJIi pPI3HUX PEYOBHH 3
kimituHamu.  Lle  po3mogineHuidt  aHami3 JaHUX ~ KOCMIYHHUX
EKCIIEpUMEHTIB Ta 00poOKa pe3ynbTaTiB, OTpUMaHUX Ha Bemukomy
aJIpOHHOMY KOJIauepi.

B 3B’s13Ky 3 HOBOIO MEPEKHOIO MapaIUTMOI0 CKJIAJIHOCTI TIepet
(haxiBIIMM 3 MOJEJIIOBaHHS €KOHOMIKM BHHHUKAIOTH MPHHIIUIIOBO
HOBI, aKTyausbHi 3aga4i. Och, Ha HAII TOTJISA TUTBKA AESKi 3 HUX:

— JIOCHIJDKeHHS HAJIMHOCTi, pOOACTHOCTI MEpeX BiJHOCHO
BUMAJIKOBUX TIOMHJIOK Ta HAIIPABJICHUX aTakK;

— aHaJI3 KOTHITMBHUX MOXITMBOCTEH CKIJIQJIHUX CHUCTEM;

— MOJICITFOBAHHSI MYJIbTHIUIEKCHHX MEPEK (MEpekKi MepeK);

— BIUTUB HAHOTEXHOJIOTiH Ha (popMyBaHHS HAHOEKOHOMIKH Ta
iH.

CporojiHi BXKe 3p03yMiJio, 10 BiJTIOBITHUX iHHOBAIlill BUMarae
i cucrema ocBith. Ha mowarky KOMIT'IOTEpHOI €pH OCHOBHY
IIHHICTh 1 MpOOJIeMy CTaHOBWIHM BiacHe komm'totepu (hardware) i
aKIEeHT poOMBCS Ha MIArOTOBKY (axiBIiB 3 0OYMCIIIOBAIBHOI
texHiku. [lotim Bennve3ne 3HadeHHs HaOyno mporpamHe
3abesneueHHs  (software) 1 Oyna posmodara  MiJrOTOBKA
JOCHITHUKIB Yy I Tamy3i (computer science) Ta iH)XKEHepiB-
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nporpamicTiB (computer engineering). B manuit wac Ha meprimit
IUTaH BUXOAATH (axiBLi 3 MEPEKHUX TexHONOoril (netware). Came
Taknx (QaxiBHiB Tpeba TMMOYMHATH TOTYBAaTH Yy TIPOBLAHHAX
HaI[lOHATbHUX YHIBEPCUTETaX.

Jana wmoHorpadiss € KOJCKTUBHOK HAYKOBOK IpAICtO
YKpaiHCBKMX Ta 3apyOLKHHUX aBTOpIB Yy IApHHI O3HAUYEHHX
poOeM.

Ilepmmii po3min TPHCBSYEHUH pPO3pOOIN IHCTPYMEHTapiro
JOCHIDKEHHSI CKIIaJHUX CHCTEM, 30KpeMa, Y paMKax MEepexHOl
napagurMu. B apyromy posmim MicTATBCS pPOOOTH 3 aKTyalbHHX
MMMTaHb MOJEIIOBAHHS E€KOHOMIKHM B IOTOYHHX yMmoBax. Pozmim 3
MICTHTh THWTaHHS PO3POOKM Ta BIPOBKEHHS Cy4YacHHX
iH(pOpPMaLIIHUX CUCTEM 1 TEXHOJOTIH.

Bix iMeHi aBTOpiB BUCIIOBIIOIO MIMPY BASYHICT PEIICH3EHTAM
mpoecopam  3enencekomy O.C., Knebanosii T.C. Ta
UYepnsiky O.l, umi KpuUTHUHI 3ayBa)KCHHS MOKPAIIWIN SIK
CTPYKTYPY, TaK i 3MicT MOHOTpadii.

Penaxkrop,

3aBimyBad Kadeapr eKOHOMIYHOI KiOEpHETHKH
UepkacbKOro HaIiOHAIEHOTO YHIBEPCUTETY
imeHi bornana XMenpHUIIBKOTO

1.¢.-M.H., npodecop B.M.CornosiioB

UYepkacu, Tpasers 2015p.
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1.5. ®IHAHCOBA KPH3A SIK IIPOIIEC AHOMAJIBHOI
CUHXPOHI3AIIIL

®dinaHcoBa KpH3a PO3TISAAETHCA SK IMPOIEC CHHXPOHI3aril
OKpEMHX BY3JiB MEpeXi, sIKi SBJISIOTH COOOI0 areHTiB PUHKY, a
3B’S3KaMU CIYTYIOTh MipH 3B’s3Ky MiK HuMH. [lokazaHo, 1m0 B
pamMKax KOpeJsIiifHOI Ta peKypeHTHOI Mepex Bimomi Kpu3u 3 1987
1o 2015pp. NposIBIAIOTECS y BUIJISAI aHOMAJIbHOT CHHXPOHI3aIlil Ta
3pOCTaHHS CKJIaTHOCTI CUCTEMHU.

KarouoBi cjoBa: ¢inancoBa Kpm3a, CKIaJHI MEpPexi,
KOpEJIAIlisA, CHHXPOHI3allis, CIICKTPaIbHI BIACTUBOCTI, TOMOJIOTIYHI
MipH CKJIaJJHOCTi

He nmBnsumce Ha yBary, ska NPUAUISETHCS JTOCITIIPKCHHIO
KpU30BUX  sBAI] Ha  ()iHAHCOBO-€KOHOMIYHUX  PHHKaX,
OJTHO3HAYHOTO PO3YMIHHS TPUYMH, MeXaHi3MiB (OpMyBaHHS Ta
nepebiry kpus He icHye [1]. ToMy 4YacTo aHaTi3yHOTHCS OKpeMi
BIIACTHBOCTI KPU30BHX SIBUIII Ta crierudika ix mposiBy. Tak, oHi€r0
3 XapakTepHUX PHC KPU3M € 3POCTAHHS IMPOLECIB KOl i
CHUHXPOHI3allii B CHCTEMI, SIKY BOHA OXOTHJIA.

3riHO0 HEAaBHIX JOCHipkeHb MB® mpoTsaroM oOCTaHHBOI
rnobaneHOi (iHancoBoi kpusu 2007-2009pp. 06’eMm BUpOOHHIITBA
KpaiH CBITY 3MIiHIOBaBCS CHHXpOHHO. Kopemnsiisi TeMmmiB pocTy
BBII pi3znux kpain cBitTy Oyia HU3bKOIO 10 KpHU3H, aie pi3ko (B 5-6
pasiB) 3pocia B mepios Kpu3u. B micis Kpru30BHid epiosl KOpessLis
3MEHIIIIACh Maike 10 3Ha4eHb Ha MOYaToK Kpu3H [2].

PeBomioniiini  3pymieHHs |y  pO3yMiHHI  OCOOJIMBOCTEH
(hopMyBaHHA 1 MPOTIKAHHS KPU30BUX SIBUIL BiOYBaIOTHCS OCTAHHI
10-15 pokiB. [IpuurHa KpUETHCS B YCBIIOMIICHHI 3MIHM Cy4acHOi
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napajurMi  MOJICIIOBAHHS  CKJIQJHUX  COIIaTbHO-EKOHOMIYHUX
cucteM. CTalo OYEBHAHMM, M0 OIIBIIICTE CKIATHUX CHCTEM
OpraHi3oBaHI y Mepexi, SKi MaTh psag crenupigHux
BJIACTUBOCTEH, SIKI HE MOXKHA HE BPaXxOBYBATH MPH MOJICITIOBAHHS
KpHu30BUX sBuIl [3].

B paniii poOoTi MM mMOKakeMO, M0 B paMKax MepekHOI
MmapagurMH  CKJIAMHOCTI (iHAHCOBA KpH3a TIPOSBISETHCA K
KOJICKTUBHE SIBUINC AHOMAJBHOTO 3POCTAHHS KOPEJSIIHHUX 1
CUHXPOHI3aIIHHUX MPOIIECIB.

Ilouremo 3 mpomeciB kopemnsmii. PosrisHeMo auHAMIKy
KOpeIAIIHHNX MporeciB Ha mpukiani ¢hormoBoro puaky CILIA 3a
ingekcom S&P500 y dopmanizMi Teopii BUNMagKoBUX MaTpullb [4].
baza pmanux sBisie co0OI0 TOCHIJOBHICTH YacOBHX psIliB, fKi
XapaKTepu3yloTh MIOJeHHI 3HadeHHs IiH akmid 119 (i3 500)
KOMIIaHifi-eMiTeHTIB  akmii 3a mepiog 3 02.01.1984 1o
21.04.2015pp. [5].

Jns  KUTBKICHOTO ~— BH3HAUEHHS  KOPEIIIA  CIIOYaTKy
00uHnCIIOEThCs JTorapudmivni npubdyTkoBocTi akuii 1 =1,...,N 3a

gac At,
G,(t)=InS,(t+At)-InS,(t), (1)
e Si (t) no3Havae iy akiii i. OCKiIbKY pi3Hi akiii MarTh pi3Hi

piBHI  3MiHIOBaHOCTI (CTaHIAPTHI  BIIXWJICHHS), BU3HAYUMO
HOpMaJTi30BaHe TOBEpHEHHS (HOpMalli30BaHy MPUOYTKOBICTH)

Git)-(a)
—_ 1 1
g,(t)= , ©)
i
2 .
ne o; = <Gi2>—<Gi> — cranpaptae Bigxwienns G, a <>
MO3HAYa€e CepeIHE 3HAUCHHS 3a MEPioj Yacy, IO JOCTIIKYEThCS.
Toni oOumcaeHHsT MaTpHIll B3aeMHUX Kopessiiii C 3BOIUTHCS JI0
¢dbopmynu:
Cij = <gi(t)gj(t)>' (3)
Jlns  orpumanHs indopmanii npo Baemui kopemsuii C
HeoOXiaHO nmopiBHATH BaacTuBocTi C 3 TAKUMU 3K BIACTUBOCTAMH

BUIAJIKOBOI MaTpHILli KpOC-KOpessLiid. Y MaTpuuHiid HOTauii Taka
MaTpHIIsl MOKe OyTH BUpaKeHa 5K
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C=%GGT, (4)

ne G — marpums posmipy NxL 3  ememenramu
{gim =g,(mAt)i=1..,N;m=0,..., L—l} i G' mnosuauae

TpaHcrionyBaHHs G. PosrnsgHeMO BHIAAKOBY — KOpEIALiiHY
MAaTpHLIIO

1 aT
R=—AA", 5
L (®)

ne A — marpung posmipy N x L, mo mictuts N yacoBux psuis i3

L BumagkoBMMH eJE€MEHTIB &, 3 HYJIbOBHUM CEpenHiM i

m
OJIMHUYHHUM BiIXHMJICHHSM, 110 O3HAYar0Th B3a€EMHY
HEKOPETbOBaHICTb.

CraTHCTHYHI BJIACTHBOCTI BHIAJKOBHX Marpuup THIY R
Bijiomi. 30okpema, y Habmmwkenni N — oo, L — o0, Takomy, mio

L

EN(> 1) (bikcoBaHe, IMOKa3aHO aHANITHYHO, MO (QYHKIiSA

PO3MOALTY IIBHOCTI IMOBIPHOCTI Prm(l) BIIACHHUX 3HAYeHb A

BHIIaJIKOBOI MaTpHIli Kopensiii R BU3HAYa€ThCS SIK

Prm(l)=%\/(/1+ —/1/1)(/1—1-) ©)

mist A B mexax rpannns A <A <A, ne 4 i A, — Haiimenmre i

Hali0lIblIe BaacHi 3HaYeHHs R, BiANOBIIHO,

A, :1+£i2 1 (7
Q 1\Q

Ha puc. 1 mHaBegeHa [uHaMiKa CEpeIHBOTO 3HAYCHHS
koedimienTa kopemsnii <C> y TOpIBHAHHI 3 JTUHAMIKOIO CaMOro
inzekcy S&P500 ta BiacHUX 3HAYEHb KOpEISILiHHOT MaTpuii A .
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|—sp 500
987 <> 2001
A= |

<C
o
.
S

‘l‘h Y o
[ i
| N
A 2008
0 e
0 500 1000 1500 0 500 1000 1500
time, days time, days
a) b

Puc. 1. /Ilunamika cepeIHbOro 3Ha4eHHs KoegiuienTa kopeasiuii <C> (a)

index, <

—_
=3

Ta CNEKTPY BJIACHUX 3HAYEHD ﬂi KopeJsiuiiinoi marpuui (b)

Buano, mo B mepioan Kpu3 (BiAMiueHi CTpLIKaMu) 3HAYCHHS
<C> cTpiMKO 3pOCTa€, CHaJalodd TIicis KpU3W. AHAJIOTIYHO

MOBOJUTL cede 1 MakCUMAIbLHE BJIACHE 3HAUYECHHS /1max. Taxox

BYKIMBUM TIOKa3HHUKOM CTiHKOCTI 1 CKJIAJHOCTI CUCTEMH € Pi3HUIIA
MiX JBOMa HaHOLIBIIMMU BIACHUMH 3HAYCHHSMH (CIIEKTPaIbHUN
po3puB). Ha puc. 1b) crnekrpanbHuil po3puB 3pocTae y Mepiogu
KpH3H, 10 CBIIYUTH PO 3POCTAHHS CKIAAHOCTI CHCTEMH.

JocniauMo CHUHXpPOHI3ALIWHI BJIACTUBOCTI CKJIAJHUX MEPEK.
CunxpoHi3zariero Ha3UBAETHCS MiACTPOIOBAHHS pHUTMIB
ABTOKOJIMBAJIbHUX CHUCTEM 3a PAaXyHOK CIA0KOro B3a€MOJIl Mik
HUMHU. SlBuime cuHXpOHI3amii Oyno Biakputo mme B 1665p.
rojutanacbkuM (izukom X.['tolirencom. BiH BUsBHB, 1110 MasTHUKH
JBOX TOJIWHHUKIB, 4epe3 JESKUi Yac, MCIs TOro SK iX MOBICATH
nopyd Ha OJHY CTiHY, IOYMHAIOTH TOWIATHCS IOBHICTIO
cuHxpoHHO. Konu 11i TOAMHHUK MOMICTATh Ha MPOTUJICKHI CTIHH
KiIMHATH, SBUIIIA CHHXPOHI3aIlil He criocTepiraeThes. OUueBUIAHO, 1110
CUHXPOHI3AII0 KOIWBaHb MAasATHHUKIB [WX TOJMHHUKIB MOXHA
MOSICHUTH X BIUIMBOM OJIMH Ha OJHOTO 4Yepe3 BiOpaIlilo CTiHH, Ha
SIKifl BOHU BUCSITb.

CuHXpoHi3allis Bifirpae BayXJUBY pojb B MPOCTOPOBO-4ACOBIN
opranizauii 0araTboX NMPUPOJHMX 1 IUTYYHUX CKIAIHUX CHCTEM —
BiJl TIOAUTY KIIITHH i CKOPOYEHHS CEpIICBOTO M’sI3y JIO YIPaBIIiHHS
OaraToareHTHHUMH CUCTEMaMH 1 Iesikux QyHKIii poOdoTi Mo3Ky [6].
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VY 3zamnpononoBaHii Kypamoro [7] Momeni KOJEKTHBHOI
CHHXPOHi3allii KoxkeH |—ii ocrusarop omucyethest hasoro 6., a

caM IpOLEC CHUHXPOHi3allisl OMHUCYETbCS HACTYMHOK CUCTEMOIO
3BUYAWHUX AU(EepeHIiaTbHUX PiBHIHb:

N
9% _ o+ K S sin(o, - 0),i=123...N. ®)
dt N j=1

IMapamerp K /N Busnauae cuiy 38’s3Ky Mik OCHHIATOPAMH.
BracHi 4acTOTH ), OCHHISTOPIB 3aI0BOJBHSIOTH PO3MOALTY
Jlopenus

. ©
aly? +(0-a,)’1
IIMPUHA SKOTO JIOPIBHIOE Y, @ CEpPEIHE 3HAYEHHS YacTOTH

9(w) =

JIOPIiBHIOE (@) .
B sikocti mapamerpa mopsuky F(t) BBommThCS  Mipa
CUHXPOHI3aIlIi CHCTEMH

r(t) = %Zexp(iej ). (10)

SIkio BCi 4acTOTH Pi3HI, TO B KOXKEH MOMEHT 4acy Bci ¢a3u
piBHOMIpHO po3mofiieHi Ha intepBani [0,27] i mapamerp mopsiaky
JOPIBHIOE HYJI0. SIKIIO K KiNbKa OCIWIATOPIB B aHcamOIi
CUHXPOHI3YIOTBCS Ha JESKid 4acToTi, TO ix (hasm IomarThes 1
BUHHUKA€E HEHYJLOBUI MapaMeTp MOPSIKY.

V mexi N—>oo i t—oo aus napamerpa mopsaky
OTPUMYIOTHCS TaKi 3HAUCHHSI:

r=0,sxmo K <K, (noBua necuuxpowisaris),

r=J1=(K_/K), sxmo, K >K_, K, =2y.

ToOTO KPUTHYHUI 1HIIEKC JJIS TapaMeTpa MOPSIKY JOPiBHIOE
1/2.

TakuM  YMHOM, CHCTeMa 3B'SI3aHUX  OCHWIATOPIB €
JIECUHXPOHI30BaHOK, TOKU CHJA 3BSI3KY MK OCIWIATOPAMH He
MEPEBUIIYE KPUTUYHOTO 3HAYECHHS, NPOIOPLIMHOrO IMOIBOEHIN
HMPHHI po3Kkuay uyactoT. [licims mporo B cucTeMi 3B'SI3aHUX

57



OCITIIIATOPIB  3'ABIISIETBCSI  «OCTPIBEIlb CHHXPOHI3AIii», PO3MIp
SIKOTO 3pOCTA€ B Mipy 3pOCTaHHS CHIJIH 3B'SI3KY MK OCLUJIATOPAMH.
VY rpaHMYHOMY BHIAJKy HECKIHYEHHO BEJIHMKOi CHIIM 3BSI3KY BCi
OCLWJIATOPH OYAYTh KOJIMBATHUCS CUHXPOHHO.

[TizHime Oynu MOCTIKEHI BIACTHBOCTI CHHXPOHHUX CTaHIB
s pisHux Mozeneit mepexx [13]- Bix BunamkoBux Eppera-Pen’i
IO MoOJeNeld Malloro CBiTy Ha Oe3MacmTaOHHX (MacmTaOHO-
iHBapiaHTHHX). UucenpbHE MOJENIOBAHHS MOKa3ye, IO KPUTHYHE
3HAQUEHHS CHWIM 3B'I3KY MIK OCHWIATOPaMH, MPH SKAX HACTaE
CHHXpOHI3amig, B Mepexkax 3 0e3MacmTaOHOI CTPYKTYPOIO
MIOMITHO MEHIIIE, HiK Y Mepekax i3 pPeryisipHol0 ado XaoTHYHOIO
cTpykTypamu [6].

JlocmipkeHHsT TaKOXX — IOKa3ajy, 10 CHHXPOHI3alis B
Oe3MacmiTaOHUX Mepekax HE PYHHY€EThCS, SKIIO BUIAIKOBUM
yuHOM BuUAauTd 5% By3iiB. SAkmo x BugamuTa 1% By3miB 3
HAMOIBIIMM YHUCIIOM 3B'I3KiB, CHHXPOHIi3allis B TakKiii Mepexi
3HuKae. KpiM TOro, Ha CHHXPOHHY IOBENIHKY B MEPEKHHUX
CTPYKTYpax CHJIHO BILTUBAE PO3MOILT 3B'SI3KIB MiXK BY3JIaMH.

l'ome3-I'apmeHec 31 cmiBpOOITHHKaMU  JOCIIIKYBalH
O0COOIIMBOCTI TIPOIIECIB €BOIIONII CHHXPOHI3alii 1 BUHUKHEHHS
MaTepHIB CHHXPOHIi3allii y BUIMAaIKOBii Mepexi Tumy Epnemra-Pen i
Ta Oe3MaciTabHUX MEpPEeKHUX CTpykTypax [8]. Bonm umcensHO
npoiHTerpyBanu piBHAHHSI KypaMoTo /Uit MEpeKHUX CTPYKTYP:

dé. .
d_tlza)i+‘]zaij3|n(9j_9i)v (11)
e a; - Koe(ili€eHTH MAaTpHIl CYMIXHOCTI IJIsS BiJMOBIiIHOT

Mepexi, J- cuiaa 3B'3ky Mk ocuunaropamu, N =1000.
Po3paxyHku TmoOkaszajiu, IO CHUHXPOHI3alis B 0Oe3MaciITaOHHX

Mepexax BifOyBaeThCs NPH OiIbII HU3BKHUX 3HAYEHHSX J_, HIK y

BUTIaAIKOBUX Mepexax Eppema-Pen'i, a cam ¢azoBmii mepexin y
BUMAJIKOBUX Mepexkax OUIbIl pi3Kuil, HIX y Oe3MaciTadHHX
MepexKax.

JocmipkyBanics TakoX TMpolecH QopMmyBaHHS —oOnacreit
CHUHXPOHI3aMIT CYCIHIX OCHHIATOPIB IS AEKUIBKOX 3HAYCHDb J IS
000X THITIB MEPEXK, i OyJI0 BUSABICHO SIKICHE PO3XOPKEHHS IS LUX
JIBOX THIIB MEPEKHHX CTPYKTyp. Y Oe3MacmTaOHHX Mepexax
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OCHOBHI siipa CHHXPOHi3aIlil (OpMyIOThCs rabamHu, sIKi MOTJIHHAIOTH
cycimni Mam knactepu. Y Mepexax Epnema-Pen'i uucnenni
MaJIeHbKi KJacTepW CHHXPOHI3aIlii 10 BHHUKHCHHS (a3oBOro
Mepexo.Iy PO3MOIiIEHI JOCHTh OHOPITHO IO BChOMY Tpady.

BronuB  mpoueciB  cuHXpoHi3amii  Ha  Kpu3y ~ 3a3BHYal
PO3TISAAETHCS B MOJICNIAX CHHXPOHI3allii eKOHOMIYHUX IMKIIIB i3
BpaxyBaHH;IM TmporeciB riodamzanii [9]. Tak, B podorti [10] y
SIKOCTI 0a3u JaHWX 00paHO CBITOBY TOPTiBENbHY MEPEXKY, By3JIaMHU
SKOi € KpaiHu, a peOpaMu — MOTOKU IMIIOPTY-EKCIIOPTY MiXK HUMH.
Mopnens eKOHOMIYHOTO IHKITY JUIsl OKpeMoi KpaiHW acolliioBaHa 3
OCITWIIATOPOM, IO CITIBCTABISAETHCS 3 KOKHUM BY3JIOM MEPEXKI.

Hamu mnpomoHyeThcsl JEII0 IHIIMM HUIAX  JOCIIKEHHS
MPOLIECiB CHHXPOHi3allii. BiH 3BOIUTHCS O aHATi3y CIEKTPAIbHUX
1 TOTIOJIOTIYHUX XapaKTePUCTHK MEpeK 0e3 po3B’sI3yBaHHS PiBHSIHb
Kypamoro.

Hdns mnoOymoBu 1 aHamizy BiacTuBocTedl rpada ciif
chopMyBaTH 3 KOPEIAMIHHOI MATPHUIli MATPHUIIO CyMiKHOCTI. s
IOTO Tpeba BBECTH BEIWYHHY, SIKa JJIS TOJIS KOPesIiid Oyze
CIIyI'yBaTH BIJICTAHHIO MIDK KOpPEIIOBAaHMMHM areHTamu. TakKoro
BIJICTAHHIO MOX€ CIYT'yBaTH 3ajie’KHa BiJ KoedimieHTa KOpesmii

x(i, j)=/20=C;)

Tak, SKIMIO KOEPIIIEHT KOpEeJAlil MDK JBOMa aKTUBAMHU
MIOMITHHUH, BIACTaHh MK HUMHU € MAaJjolo, i, MOYNHAIOUN 3 HESIKOI

Cij BEIUYMHA

KpI/ITI/I‘IHO‘l' BEIIUYUHUA X aKTUBHM MO’KHA BBa)KaTH 3B’ SI3aHUMHM Ha

cr?
rpadi. [ms maTpumi CyMIKHOCTI Ile O3Hadae, IO BOHH €
cyMbKHUMH Ha rTpadi. B mpoTuBHOMY BHIIAAKy aKTUBH HE €
cymibkHuMH. [lpu 11bOMY OOOB’SI3KOBOIO YMOBOKO € 3B’SI3HICTH
rpaga.

Pospaxynku npoBouiHCh y Takuii croci6. O0upaBcs 4acoBUi
MPOMIXKOK (BIKHO), Hampukian, J1Ba poku (mpubnmsao 500
TOPriBEIBHUX JIHIB) 1 JIJI HHOI'O 3HAXOAMJIACh MATPHIIS KOPEJALiH
(3). Bona meperBoproBaiack y MaTpHLIO CYMIKHOCTI, 3a SIKOIO
OynyBaBcs 3B’3HMHN Tpad Ta po3paxoBYBINUCH HOTr0 CIEKTpaJbHI 1
toroJiorivHi BnactuBocti [11]. [ani BiKHO 3MIlIyBajioCh 3 KPOKOM,
HalpuKIaj, ofaHa Hemuns (5 TOpriBelbHUX JMHIB) 1 Mpoueaypa
MOBTOPIOBANIACH JI0 BUYEPIaHHs YaCOBUX PSIIB.
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Ha puc. 2 i3 MHOXHWHH CHEKTPATHHHX Ta TOIOJOTIYHUX
XapakTepucTUK 00paHi THIOBI: CIIEKTPaIbHUN PO3PUB I MaTpHULI
CYMDKHOCTI (gap) Ta cepenii Haiikoporimii nuisix (AvgPLen) mix
By3i1amu rpada.

T
1 AMA " —sp500 [
a
4 A% 4 A\ f B o ---AvgPLen|
A LH ol 2 "
g W oM ; 3 |
Zos Lk Y el 205 a,
‘ I id \ ] 4 fig o
j ‘ L5 i N1 |
2 ‘ _.# _—"spDOO g L :U‘ “LL\ Iu
. A A,
0 500 1000 1500 0 500 1000 1500
time, days time, days
a) b)

Puc. 2. XapakTepHa JuHAMIKA CHEKTPAIbHOI (a) Ta TonoJoriunoi (b)
Mip cuHXpoHi3anii kKopesiniiiHol Mepe:ki

Puc. 2 cBimunuTh PO CUCTEMHI 3MIHH K CHEKTPAIBLHHX, TaK 1
TOTIOJIOTIYHUX XapPaKTEPUCTHK Mepexki, moOyaoBaHOi Ha OCHOBI
KOpeIAIiiHoi MaTpui. Tak, ClieKTpanbHAN PO3PHUB Yy TIEPioIu KpH3
3pOCTaE, a CepeiHili HAMKOPOTIIMHA MUIAX 3MEHIIY€EThCS BHACIIIIOK
3pOCTaHHS KOpENsIIiil i CHHXpOHI3allil yciel Mepexi.

AHaNOTi4HI BIIACTHUBOCTI pO3TISAANUCH 1 IS MEpPexi,
noOy/ZOBaHOI ~ NMPUHIOMIIOBO IHIOUM  OUIIXOM, a came, 3
BUKOPHUCTAHHSM PEKYPEHTHUX BJIACTUBOCTEN CKJIAJHOI CUCTEMH
[12]. TexHomoriro peKypeHTHHX jiarpaMm Juisd  Bisyauizarfii
pexypeHTHOCTe#l y (pa3oBoMy mpocTopi 3acHOBaHa Ha inei AHpi
[Myankape 1mo/10 peKypeHTHOCTI (a30BOro0 MpOCTOPY AWHAMIYHHX
cucreM. 3rimHo 3 Teopemoro TakeHHa, ekBiBaJieHTHa (azoBa
TPAaeKTOpist, MO 30epirae CTPYKTypy OpHUTiHAIBHOI (ha3oBoi
TpaekTopii, MOXke OYTH BiJHOBJIEHA 3 OJIHOI'O CHOCTEPEKEHHS a0o
YacOBOT'O Psily METOJIOM YaCOBUX 3aTPUMOK:

X(t) = (Ui Uiz ool (m-1)7)
e M — po3MipHICTh BKJIAJIEHHS, 7 — 4YacoBa 3aTpUMKa (peaibHa
JacoBa 3aTPUMKa BH3HAUYaeThes sk 7 - At). PexypeHTtHa x miarpama
BijioOparkae HasIBHI MOBTOPIOBAHOCTI y opMi GiHapHOi Marpuii R

, Ie Ri’j =1, axmo )?j € cycimHiM 10 cTany X, | Ri,j =0y
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npoTuiaekHoMy Bumanky. Cycinmivu (ab0 peKypeHTHUMH) € CTaH!
)?j, SIKi TIOTPAIUISIIOTh B M -BUMIPHY OKOIHIIO 3 paimiycoM & 1
HeHTpoM B X; . 3po3yMmino, mo mapamerpy M, 7 Ta & €
KIJIFOUOBHMH TIPH MPOBEJCHHI PEKYPEHTHOTO aHamizy. Tak, THIIOBUI
(hazoBuit mopTpeT (hparMeHTy YacoBOTO PALY ISl TPUBHUMIPHOTO
MIPOCTOPY 1 YacOBOTO JIary B oauH aeHb 1 & =0.1 mpencTaBneHo Ha
puc. 3a), a BIATIOBIAHY peKypeHTHY aiarpamy — Ha puc. 3b).

5000
4500
4000
2000 3300
3000
1500

500
2000

2000
1000 1000 2000 3000 4000 5000

1000

a) b
Puc. 3. a) Tunoswuii ¢azoBuii mopTpeT GparMeHTy 4acoBOro psiay.
b) PexypenTHa giarpama, uio Bianosigae ¢pazoomy noprpery a)

PexypenTHa miarpama JIerko TpPaHC(HOPMYETHCS y MaTPHIIIO
CYMDKHOCTI, a Jalli Tpomexypa pO3PaxyHKY CIEKTPAIbHUX 1
TOTIOJIOTIYHUX XapaKTEPUCTHUK Tpada € aHAIOTIYHOO /IO OMUCAHOT Y
BUIAKY KOPEIALIIHUX MEPEeK.

Ha puc. 4 nmokazaHa jauHaMika JBOX THUIIOBHX Mip
cunxpoHizamii s ingekcy S&P 500 3a nepiox 3 02.01.1984 mo
21.04.2015pp.

CrnexrpanbHa mipa A, (iHakime, anreOpaidsa 3B SI3HICTB) €
JPYTMM 3 HAMEHIIMX 1 MEPIINM HEHYJIbOBUM BIIACHUM 3HAYCHHSIM
Matpuri  Jlarutaca 1 xapakTepusye,  30KpeMa,  MpOoIecH
CHMHXpOHi3auil y Mepexi. Baummo, mo y kpusosi mepioan A,
CTpUOKOTOAIOHO 3pocTae. AHANOTIYHO, alleé CMaja€ 3HAYCHHS
AvgPLen. Ilpu npoMy pe3yiabTaTH aHAJOTiuHI THUM, L0 OTPUMaHi
JUISL KOPEISIHAX MEPEeK.
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Puc. 3. a) lunamika anredpaiunoi 38’si3uocti Ta b) cepeannoro
HAIKOpPOTIIOro LIIAXY Mik By3/1aMu rpada

TakuM YWHOM, MPOIECHM CHHXPOHI3alii CKJIAAHUX MEPEK
MOJKHAa  JIOCHI/DKYBaTH  albTepHaTUBHUM Mojeni  Kypamoro
nuraxoM. [loBemiHka mapamMeTpiB CHHXpOHi3alii (0JHOYACHO i
MapaMeTpiB CKJIaIHOCTi) CBIYUTH MPO Te, IO Yy MEpiofu Kpu3
CKJIaJiHa Mepexa, SIKy (OpPMYyIOTh areHTH €KOHOMIYHOTO PHHKY, €
3HA4YHO OLIBII CHHXPOHI30BAHOIO, MIOMITHO 3pOCTAIOTh KOPEISIiiHI
npouecH. Bce 1e roBOpHTh Ha KOPHUCTH KOJEKTUBHHX MoOJeel
KPHU30BUX SIBUIII, JETalbHE BUBUCHHS SKHUX MOTPEOYE MOAANBLIMX
JOCIIiKEHb.
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ANNOTATION

Barna M. Yu. Scientific approach to increase efficiency
dominants selection system of domestic trade in UKraine

This article contains the methodological thesis; system of the
relationships between the factors and indicators for each subsystem
of the domestic trade; selection of dominants efficient for the
system of domestic trade of Ukraine under the transformation,
division of the dominants to dominants-adaptors and dominants-
stimulators which allow to achieve an increase of turnover at the
national level.

Keywords: domestic trade, dominants, indicators, national level,
system factors.

Byrskyi V.V. Open economy as a factor of sustainable
development

Studying the concept of strategy as a tool for development and
implementation of sustainable economic systems have important
scientific objectives: to identify a set of economic indicators that
reflects the level of openness and interaction between economic
systems; spend updating their classification; the role of openness
regional economic system in shaping the strategy of sustainable
development.

Denisova O.0. The Study of Enterprise Architecture Software
Requirements

The work considers of Enterprise Architecture management
activities that need computer-aided support. Enterprise Architecture
Software is examined. Requirements for software components are
elaborated.

Diorditsa S.G., Dilenko V.A. Evaluation and analysis of the
functioning of the economy of Ukraine using the model «input-
output»

Evaluation and analysis of the efficiency of functioning of the
economy of Ukraine, using the model of «input-output»In terms of
economic and mathematical model «input-output» suggested a
complex of performance indicators system manufacturers. Based on
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these indicators, using official statistics analyzed the efficiency of
the Ukrainian economy and identified some trends in its dynamics
in 2003 - 2012 years.

Gurova V. Explosive innovations in insuring of global
corporative competitiveness.

The article is devoted to the investigation of the role of explosive
innovations in insuring of global corporative competitiveness. It is
concluded that the economy of the developed countries is
characterized by the domination of the high-tech branches and
service sector. Using of the explosive innovations opens the
prospects for solving of social and economic problems. It is
estimated that the share of explosive innovations makes up 14 % of
total amount of innovations.It is defined that the modern world
market is characterized by such tendencies: globalization,
acceleration of information exchange, cutting down the knowledge
transfer length, strengthening of organizations interaction etc. It is
analyzed the innovation activity of Ukraine’s enterprises and
concluded that more than 70 % of enterprises applied by innovation
activity due to the own funds and the share of explosive innovations
is near 10 %.

Keywords: explosive innovations, corporative competitiveness,
innovation activity, knowledge transfer, information exchange.

Hopka V., Tobilevich J. Network analysis applied to dynamics
research commodity market in times of crisis

The work is devoted to research of features spot market dynamics
in times of crisis by means of network analysis. The results give
reason to believe that unlike the stock, commodity markets are
virtually uncorrelated, which greatly complicates the prediction of
adverse events.

Keywords: complex networks, measure of complexity, topological
analysis, spectral analysis, the commodity market, crisis

Ivanov N.N. Model build information and logistics systems

This section considers an approach to the smart management of
business entities. The paper proposes a conceptual model of logistic
information management system of the economic entity and of the
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developed model is the basis for building Internet portal. Keywords:
smart management, logistic system, information management.

Kobets V. Model of double electronic vickrey auction

The paper deals with different approaches to special mechanisms
for the distribution of goods and payments, such as auction model.
Different formats of auctions that change welfare of their
participants are investigated. It is defined that in double Vickrey
auction incentives for most buyers and sellers are created to reveal
their true types. The developed version of double Vickrey auction
showed the highest efficiency in the terms of social welfare among
alternative formats and disproved the ability of Vickrey auction to
achieve results like market mechanism of perfect competition.

Korolkov V., Lytvwyn K. Cognitive aspects raising of
knowledge's component in the production function

As the title implies, this paper considers two main ideas of modern
society: knowledge economy and human potential. Over the last
decades, world market economy has expanded and its functioning
has undergone deep changes. Economy in developed countries has
become driven by technologies based on knowledge and
information production and dissemination. The role of education in
any economy can be seen through the role it plays in the formation
of human capital in a country. As a result of these investigations,
the conclusion should be made that the concept “knowledge
economy” must take the basic place among different strategies of
economic development.

Korzachenko O.V. Call-center modeling: theoretical aspects

A call-center is a collection of resources capable of delivering
services by telephone. The number of call-centers is increasing
rapidly: many companies see a call-center as a way to have a close
relation with the customer. Correctly sizing the capacity of a call-
center can bring benefits in terms of improved customer service and
in terms of reduced operating costs (efficiency). Specifying the
capacity of a call-center is a task that demands a significant
knowledge of mathematics, in particular of analytical models. This
paper presents the Erlang B, Erlang C and Simulation models
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followed by a comparison based in order to identify the advantages
of using simulation.

Kurbanov K.R., Pushkar A.l. Economic security of UKraine
Energy security, the state of which depends on the effectiveness of
the implementation of policies to protect national interests in energy
and related sectors, is an important component of economic and
national security of Ukraine.The article reveals global trends
providing energy and energy efficiency, the relationship between
energy consumption and economic development of the country,
describes the state's energy and economic security of Ukraine and
ways to improve it.

Malaksiano M.O. On the planning of the equipment’s repairs
and retirement terms which provides stability of the economic
indicators when the forecast level of equipment’s employment is
uncertain

The problem of the optimal repairs and retirement terms planning is
considered for the complex port equipment when its forecast level
of employment is uncertain. The diffusion process is used to
simulate the stochastic process of equipment’s employment. The
multiobjective mathematical model is introduced to investigate the
problem of the optimal repair and replacement schedule for the
complex port equipment that reduces the risks associated with the
inability to predict the exact level of employment.

Matviychuk A., Sknar |. Description of biologically plausible
artificial neuron's logic

The article deals with the creation of biologically plausible neurons
that can be used to create a new generation of neural networks.
Using the latest achievements in the field of neurobiology allowed
making an algorithm that can be used to create biologically
plausible artificial neuron.By combining neurobiological and
technological advances offered a radically new neural model to
provide a basis for constructing a neural architecture that is as close
to the biological counterpart. The possibility of the free model
refinement and complexity, and performance models at any level
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scale (isolated from one neuron to the integrated neural structures)
is provided.

Keywords: biologically plausible artificial neural network, neuron,
synapse, artificial intelligence

Potapenko S. D. The expert estimation of results of SWOT
analysis

The publication analyzes the current state for development of
estimation’s methods of results of SWOT analysis. Considered
author’s approach to the quantitative evaluation of results of SWOT
analysis. Describes a method for assessing the quality of results of
SWOT analysis and their interpretation.

Puchkova S.I., Sergeev P.P. Providing of competitiveness of
enterprise in conditions of active external environment

The influence of the environment on the competitiveness of
enterprise is determined. The weaknesses of functional
management in the conditions of active external environment
marked. The essence of the process approach in enterprise
management is analysed. The notions and advantages of of business
process reengineering are explored, expediency of its application
for providing of competitiveness of enterprise is grounded

Pursky O.l., Demchenko R.S., Mazoha D.P. Features of
construction of information management system by business
processes of trade enterprise

In the presented work the teatures of construction of information
management system by business processes of trade enterprise were
study. The models of management by trade enterprise economic
activities are considered. The structure of information management
system by business processes of trade enterprise on the basis of the
centralised business management model is developed.

Ramazanov S.K., Sergiyenko A.V. Integral social, ecological
and economic stochastic model of dynamics of technogenical
regional business in crisis

Developed and investigated integrated social-ecological-economic
model stochastic dynamics of man-made regional enterprises
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suitable for the crisis. When modeling the dynamics of labor,
resources and other factors used generalized logistic equation
Ferhyulsta as stochastic modeling. A review and analysis of some
received in recent years by various authors on the results of macro
and micro-economic dynamics of ecological and socio systems and
processes that operate and develop in difficult conditions
nelyneynostey, nestabylnostey and management. Most previously
created models of socio-ecological and economic systems (SEES)
have theoretical and determined character and quite problematic in
terms of the availability of information for their implementation. In
this context, the task of managing technological regional production
in crisis causes an objective need to improve methods, models and
information technology-based stochastic equations to control SEES.

Serdyuk O., Soloviev V. Financial crisis as process abnormal
synchronization

The financial crisis is seen as the synchronization of individual
nodes, which are agents of the market, and links serve as a measure
of communication between them. It is shown that in the correlation,
and recurrent networks known crisis of 1987-2015. manifested as
abnormal synchronization and increasing complexity of the system.
Keywords: financial crisis, complex networks, correlation,
synchronization, spectral properties, topological measures of
complexity

Soloviev V.M., Fedorishin I.E. Research influence of economic
shocks on the economy of Ukraine

In the paper presented the dynamic stochastic general equilibrium
model, which is adapted to the known model Ireland and includes
twelve parameters. The influence of economic shocks on key
macroeconomic indicators are studied. Assessment results will
predict the effects of shocks to the economic system of Ukraine and
develop strategic solutions to its stabilization and development.
Keywords: dynamic stochastic model of general equilibrium,
indicator, economic shocks, globalization

Solovyova K.V., Samusyonok A.V. Modelling competitiveness
indices by vi- financial markets
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Current research defines the advantages of modern interdisciplinary
approaches to analysis the competitiveness ranking, justifies the
efficiency of using recurrent, spectral and topological methods on
the example of financial data.

Keywords: global competitiveness index, information measures,
recurrence measures, topological analysis, spectral analysis.

Solovyova V.V., Vodoleeva 1.Y. The complex networks theory
and economical linguistics

In the article considers the basic concepts and theoretical
foundations of cognitive science. Analyzed the basic tools of
complex networks theory for economic systems. Presents the results
of calculation of spectral and topological measures for economic
publications. Constructed graph visibility for cognitive networks
Keywords: complex networks, economic crisis, cognitive
linguistics, graph, topological measures, spectral characteristics

Steblyuk N., Volosova N. Application economic and
mathematical methods and models in marketing research

The work done structuring process of economic and mathematical
modeling and systematization of economic and mathematical
methods and models used in marketing research. We describe the
most common modern economic and mathematical modeling
techniques appropriate to the nature and type of marketing
objectives. Examples of problems solved by standard mathematical
models, although unrelated to the situation modeled first.
Keywords: economic-mathematical model, marketing research, the
optimal solution.

Velichko O.M., Danilchuk G.B. Prevention economic crisis
means multifractal analysis

The results are compared multifractal analysis for foreign exchange,
commodity and stock markets. It is shown that Hurst local
coefficient and multifractality spectrum width can serve as
indicator-predictor of the crisis

Keywords: stock index, local Hurst coefficient, range
multifractality, indicator-predictor of crises.

349



Vitlinskyy V. V., Skitsko V. I., Melnyk H. V. Modeling of
logistics systems' process using Petri Nets and taking account
the uncertainty of their functioning.

Conceptual principles and tools of fuzzy Petri Nets’ basic kinds are
presented in this paper. Fuzzy Petri Net, which was constructed
with fuzzy defined markings and transitions, models the interaction
of manufacturer, distributor (store), carrier and customer. The tree
of reachable markings was built for represented Petri Net.

Zakharchenko P.V. Transformation cycle in economy of the
resort-recreation systems

The concept of transformation is grounded in research, as a certain
period of cyclic dynamics, and the scenario of transformation co-
operation of the resort-recreation systems is got for the receipt of
synergetic effect. Offered approach supposes possibility to examine
development of economy of the resort-recreation systems, as co-
operation of economic cycles and transformation processes. The
concept of transformation cycle is also entered and the mechanism
of his functioning is rotined. On this basis, a model, which allows
carrying out description of transformation strategies as a
transformation cycle, is built.

Keywords: resort-recreation complex, economic transformations,
synergetic effect, transformation cycle, model of transformation
changes.
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