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Conosiio B.M., n1.¢-m.H., nnpodecop,

3aB. Kadeapu eKOHOMITHOT KIOEPHETHKH

Uepkacbkvii HAUIOHAJLHWHA  YHIBEpPCHTET IM. boraana AMEJTLHHLBKOTO,
YkpaiHa, M. Hepkach.

Conosiioa K.B.

KpuBopizbkuii HallioHABHUIE YHIBEpCUTET, Y Kpaina, M. Kpusnii Pir.

B enoxy rnobamizailli yMOBU XKHUTTA JIHOAWHM CTalOTh BCC OuIbIn
CKTAJHAMH | CKIaJHO mepea0adyBaHUMM. Xaoc, NOPSLOK i caMooprauisalis, ik
B MPUPOIi, TAK i CYCHUILCTBI, BUHHKAIOTH BiAMOBiAHO A0 3aKOHIB CKIIaJHHX
AMHaMiMHWX  cucTeM. CKnagHi  JIMHAMIYHI  CHCTEMH Be  YCIINHO
JOCHIIKYIOTbCS B TEXHIYHMX i (yHIAMEHTAILHUX HayKaX, MOYMHAI0HE 3
ATOMAPHUX | MOJEKYIAPHHMX CHCTeM y isdmi | Ximil i @k N0 KIITHHHHE
OPraHi3MiB i eKONOTriYHHX cHUCTeM B 0iojorii, HEHpOHHUX MEPEA,; o
BUBYAIOTHCA TEOPIAMU MO3KY, | KOMII'IOTEPHHX Mepex [HTEpHETY. B nanui 94

it
OOTOBOPIOIOTLCS TAKOXK 3aCTOCYBAHHS TEOPIl CKIIAJAHUX CUCTEM B eKOHOMIHHHX

CYCOUIbHUX HayKax.

. _ : ocTaH!
Cnin 3asznaumty, 1o mpobjieMaM CKJ1aJiHOCTI (comp|6X1t)’) B
GoTH Y
MBCTONITTS NPUOINIAECTLCA HAJIEKHA yBara. Bimomi Q)yHnamemanbm po

npe il

174




«oro acTpodizuka acrpodisuka Crigena X
pKaHceb OKIHrg 1
aMep Baausr

qirT (a3paHe CTONITTAM CKIAaAHOCTI.

- «Crtanyi CUCTEMY -
3 R, xi CKJIAJAIOTLCA 13 MHOXUHK B3aEMO 10y X areHTIB, 110

. 37aTHICTIO TMOPO/DKYBATH HOBI

gONOALOT IKOCT1 Ha pIBHI MaKpocKkoniyHoi

xonelcmBHo'l' NOBEAIHKH, [POABOM SIKOT € CHOHTaHHe (opmyBanns [TOMITHUX

meMnopaibHUxX, npoOCHOposUxX abo yuKyionanvrux cmpykmyp» [71. VY ceoio
qepry B MOJIETIOBAHHI TAKHMX CHCTEM MOXKHA BUILIATH HACTYIHI TOJIOBHI
COHLENLT 1 IHCTPYMEHTH: CaMoOpraHi3aliis, HeniHiliHa AuHaMiKa, CUHEPreTHKA,
reopis TYPOYNEHTHOCTI, JMHAMIUHI CHCTEMH, KaracTpod, HectabiibHocTi,
CcTOXAaCTHUHI MPOILECH, Xaoc, rpadu 1 Mepexl, KIITUHHI aBTOMAaTH, ajanTUBHI
CHCTEMM, NEHETUYHI AJITOPUTMM 1 KOMIT FOTEPHUH 1HTENIEKT.

Exonomixa cknaauocTi. Mipu ckiiagHocti. CbOrogHi Mu € CBIAKaMH,
MabyTh, OJIHI€T 3 Half3HAUHIUKMX TpaHCHOpMALi EKOHOMIYHOI HayKH 3a BCIO 11
icropito. [loKM MO BaXKO OLIHWTH TMOBHICTIO HACIAKM 3MIHK EKOHOMIUYHOT
apajurMH, OCKUTbKM ChOrojiHi, Ha AyMKY 0ararbox aBTOPHTETHHX EKOHOMICTIB

' ' ; : IH1H
AK TEOPETHKIB, TaK 1 NMPaKTUKIB [8-13], ekOHOMIKA 3HAXOAUTHCA B CBOEP1A

= b ‘oo S 2 " - B E iK |
«Touwi 6idypkaniiy, 3 sikoi BOHa BHMHAC AKICHO IHLIOK. Sk simsuauyae Ep

A : ‘ {itHo1 OMIKH 1O
beiixokep, MM € cBigkaMH [Eepexoay «BlA TpaaHLIHHO! CKOH

[13]. - Barato’ B HoNy 1S

: | MpUKIIAJAHUX
00YMOBJIEHO OCATHEHHAMY B PI3HUX rary3sax pyHIaMEHTATIBHAR g 5

cripocTyBaiy  OIHH 3
[HKH

CKOHOMikM cknamHocTi (complexity economy)»

HAYK, OTpUMaHuMx 3a OCTAaHHI TpH JAECATHMTTA, AKI

: ' LHOCTI MOBCA
'OIOBHUX nocTynaTiB KIacHyHO! €KOHOMIKH 1100 papoHall




cknanHux cucrem» [11]. 32 A.Tanb4MHCHKUM, Came METONONOTIA Ciagyyy
cHCTEM i € CaMe TiElo OCHOBOIO, AKa JI03BOJIAC HAM NPEAMETHIIE OCMUCTyTY
npobJemy MK IMCLIATLTIHAPHHX 3B'A3KIB  EKOHOMIYHOI Teopii 3 iH LM,

cycnilbHUMM Ta NPHPOAHHYHMY HayKaMH, 30KpeMa npoOJeMy Haykoporg
cHHTE3Y, fika HaOyBa€ 3HAUCHHA y Cy4aCHOMY HAyKOBOMY npouect .

IcHYIOTH Pi3Hi MIAXOAM 1O BU3HA4YEHHs CrEUM(pIKM CKIAAHOro. Yeix ix

MOEHYIOTh aKLIEHTHU Ha CKJIAAHOCTSX CTPYKTYPHOI Mooy 08w,

B3AEMO3ANIEKHOCTI TAa B3aEMOAIll  PIZHOAKICHUX CKIAJAOBUX YACTHH, SKi
dOYHKLIOHYIOTh Yy Mexax cucteMu. "CrIafHICTh, - mulIyTh M. 3rypoBChkuii i H.
[lankpaToBa, - L€ CIiJibHA BJACTUBICTL €QMHOT MHOXWHM PI3HOMAHITHHX

00'eKTiB, fAKI CTPYKTYPHO B3a€MO3B'sA3aHl, (QYHKLUIOHATBLHO B33aEMO3ATEXKHI Ta

B3aEMOAIIOTE MK c00010..." [12].

BaxxnuBo BpaxoByBaTH W Te, WO 3MIIIEHHSA AKUEHTIB Bl MPOCTOro Jo
CKJIIAHOTO - 1€ HE MPOCTO KOHCTaTallis nesHol HaykoBoi mapagurmu [13].
MaeThes mpo 3HauHO Ginblie - Mpo HOBI CBITONIAAHI 3aCA/M, HOBY KYJIbTYDY
MHCJICHHS, Tnpo 0a30Bi MPUHUMIIM  CYyYacHOTO  MOCTMOJAEPHICTCHKOrO
CBITOCTIDHMHATTS. 3a ouiikamu [. Ilpuroxuna, MoBa iae Npo HAYKOBY
PEBOIOLIIO B JOCHIKEHHAX CY4YaCHOTO CBITOYCTPOMW, 3a $KOi aKUESHTH Ha
JOCHIDKEHHAX CKIAIHUX CHCTEM "He 3aiexarb BiJ TOro, 4d Wae MOBa MPO
MOJIEKYJIH, D10s10TiuHI 260 colianbHi cuctemu”.

«EKoHOMIKa CKIaHOCT» 3apa3 He € HAYKOBOK AMCUMILIIHOIO, WO HITKO
OpopMuIacs, — wBMmE e oGnacTh MDKAMCUMILTIHAPHEX AOCIDKeHb, O
BICLIOYAIOTE  acnekTH NOBEAIHKOBOI eKOHOMikM, Teopil CKIaAHUX MepeX
(complex network theory), imitauilinoro moaemoBauns, Teopii Xaocy, a TaKOX
VIEl, 3anosuueni 3 disukw, Gionorii, aHTPOTIOJIOTi, KOFHITUBHOI neuxonorii |

IHLIMX : :
PUPOAHMUYOHAYKORUX i CYMaHITApHUX JUCLIUILIIH.

Taku . Ty HI
M HHMHOM, HneTbest He PO KOpUryBaHH# JHOUYUX MeTOIIOJ“’”'"mx

MEXAH13Mi o : 10
™ @ Npo iX cyTuicy nepebynoy. V 38'szky came€ 3 TaKo
176




- peﬁyHOBO'O gupi Yy MeTonoJorii Ta Meronax NOCT Ke s DS
bCH

rJlu60K' oBNAn, i POSUTYROTE - Hasi pUR HAYKOBOro niznany
A

P' MeToﬂOJlOFNHI KaHOHH BXKC HC TPAliOIOTb, 4 HOR] € HE mpaworoTs -
=4l b -

CUCTEMHO He C(pOpMOBaHI. [puHuunosi

gony WC BUKIIMKH Cy4acHomy
goMy MPOLECOBI, AKI TNOPOIUKYIOTh KPH3OBi siBHIa y chepi Haykosux

HayKO
JOCTIIKEHD, Y TOMY YMCII W B TEOpPil EKOHOMIYHOrO aHalI3y, MaloTh
pOSLIANATHCA,  HACAMIIEPEN, BIAMOBIAHOMY  KOHTEKCTi. MeTononoris
cKIafAHUX CUCTEM MICTUTb Y COOl MMPOKI NOTEHI[ATbHI MOXIHBOCT X
po3B'A3aHHA.

OckilbKH MPOLIECH MOIC/IOBAHHA, 33CTOCYBAHHA KUIBKICHUX METOMIB B
exoHOMILl mependavaroTb NPOUEHAYPH BHMIPIOBAHHS, BAXKIWBE 3HAYEHHS
MPUALIAETBCA MIpaM ciiagHoctl. [IIpuroxxux 3a3navae, nio NoHATTS MPOCTOTH
| CKNaAHOCTI PENATUBI3YIOTLCS B IUIIOpaii3Mi MOB onucy [4], mo 3ymMoBmoe i
MHOXHHHICTh MIAXOAIB 0 KUIBKICHOTO ONMCY ()eHOMEHY ckiaaHocti. Tomy
oyaemo aami 3a IIpuroxuHum JOCHIIKYBAaTH MNPOABU CKNAAHOCTI CHUCTEMH,
3aCTOCOBYIOYHM MPH LILOMY CYYaCHI METO/IM KLIbKICHOIO aHani3y.

B janii pobGori 0OMEXMMOCS pO3IJANAOM TUIbKM JBOX HaWOLIbII
NOMMPEHUX MIp CKIaNHOCTI, a came, iHhopMallifHUX Ta MyJIbTH(PPAKTATTBHHX.

[udopmaniiini mipu cxnaaunocti. HaitGuib1u BiZOMOIO | MPOCTOK MIPOIO €

Kosimoropiscbka cxnagnicts. [ToHATTS KOJIMOIOp1BCbKOI cikuaaHocT! (abo, Ak
lUE€ rOBOPATH, anropuTMiyHOi eHrtpomii) 3'apmwiocs B 1960-1 pokn Ha CTHKY
TEOpii anropur™is, Teopii indopMauii i Teopii BIpOriAHOCTI.

lnes  A.M.Kommoroposa [14], monsrana B Tomy, 100 BUMIPIOBATH
KUIbKICTL {Hopmartii, mo MicTUTBCA B iHIMBiLyaNbHUX CKIHUCHHX 00'€KTax (a

€Y BuUDankoBuX BenuuuMax, AK y MIEHHOHIBCHKIA TEOPI inQopmaiii).

Busiuiocy, 10 e MOXJIMBO (xO4a Juie 3 TOYHICTIO IO OOMEKEHOTO

- : 1 ; 1 alil B
? IIOH.aHKy), KOHMOFOPOB mnpOHOH}IBaB BHMlp}OBaTPl KUIBKICTD IH(b‘OpM L1
BU3HAYMBLIN

—HCHUX  of’ektax 3a  gomomororo  Teopii  anropuTMIE,
L pOJLKY€E LCH

- CKnanyie e | 10
L ICTL OG,CKT}’ AK MIHIMaJIbHY JOBACHHY ﬂporpaM"’ e
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46’ekT. Lle BU3HAYEHHA CTalo 0a3uCcOM anropUTMINHOL TeOpii indopyay .

AT . S, 9
TMigHOi Teopil WMOBIPHOCTEH: OO’ E€KT BBAXKAETLCA Bup G
TAKOX anropu ankoBiny,

KO HOro CKJIAAHICTD HabKeHa 10 MaKCUMMaJIbHOI.

Orxe, 3a KoJMOropOBHM, cKjaaHICTh 00°exTy (Hanpuknan, TeKcTy -
NOCJIIIOBHOCTI CUMBOJIIB)— LI€ I0BXKHHA MIHIMANbLHOT MPOrpaMHM ska BUBOIUTY
aHWii TEKCT, @ EHTPONis — L€ CKJIAAHICTb, U0 JNUTHTHCS HA JIOBXKHHY Tekcry,
Ha xanb, 1€ BW3HAYEHHS YMCTO ymorusaHe. HamiHoro cnocoby oaHosnauno

BU3HAYMTH WO NpOrpamy He iCHYe. AJjie € aIrOpHUTMH, iK1 PaKTHYHO AKpas |

HAMAaralThCsd 00YUCAUTH KOJIMOTOPIBCLKI CKNAAHICTh TEKCTY | €HTPOIIIO.
Oninka cxknaagnoceri Koamoropoa 3a cxemow Jlemnena-3iga.

AJlemnenom 1 5.3iBom Oysa 3anponoHOBaHa HACTYMHA CXEMa PO3UICHHS

cjioBa Ha miacnosa. [1o3Hayumo yepes x; C/I0BO, IO CKIAAAEThCA 3 OYKB CloBa
X =a,..a, , TOYUHAKOUYM 3 /-0l 1 3aKIHYYKOUH r -010, TOOTO x] =a,...a, . PO3aLIHMO
CIOBO x'e€A” HAa mMAcCKOBa o,,i=1,...m 3a HACTYyNMHHM mpaBwioM. Hexai
MOYATOK CJIOBA x| BXKE PO3JIUIEHO HA MiJICIOBA, TOOTO € KOHKATEHALIEK MIACHIB

- Win . n @ - 1‘:, -] 06
0,0,-0,, 1 Xy =0,..0,_x,. Bubepemo HacTynHe niacinoBo o, =x;” TakK, Ul

[ .-2 ~s ; . ”n . s

CJIOBO x;'™ Oyno HalpoBwmM npedikcom cnoBa x! i Bxe MicTWiocs AK
MIACIOBO B CNOBi x' . T06TO o,=x"7%2q | ne d, <l Hons [Mi/ICJIOBO O,

BH3HAYAETLCS TPIHKOIO umcen (d,/ , /).

Hanpuknan, Ciioso ala2a2ala2alala2ala2ala2 PO3AUISETHCA Ha nijIc0Ba




By/EMO JHAXOAWTH CKIAIHICTL 3a Jlemnenem-3igom (LZ) nns 4acoOBOIo

. quit sBasic 000K, HANMPHKNA/, LONCHH] 3HAYEHHs IHAEeKCY GoHAoROrG
b

‘: A ..'
| pUHKY:
| pHHKMY, GyaeMO 3HAXOIMTH JaHy MIPY CKNaaHOCTI AnA niapaay dikcosanoi

LOBKHHY (gikna). [Lia 1boro obumcianmo sorapudmiuni npubyTkoBocTi T2

PHMO Xy nocnigoBHICTL O1TIB. [lpu ubOMY MOXHA 3anaBaTy KUIBKICTE

st nocaiKeHHa AUHaMIKA LZ Ta nopiBHAHHA 3 iHIMMY PoHROBUMY

nepCTBO

cramis, AKki Audepenilifiopani (cuctema cuncienns). Tak, Mis aBox pisHux

cranis Maemo 0, 1, U1 TPHOX — 0,1,2 111 Y BMNAAKY TPhOX CTaHIB, Ha BiIMiHY

sin [BiliKOBOI CHCTEMH KOJyBaHHsA, 3a]a€ThCs MEBHHW MOPIr b 1 CTaHH rer

KOIYIOTbCS TaK:
0,ret < —b
ret=<L-b<ret<bh.

2,ret > b

AJNroputM BUKOHye Bl onepauni: (1) nomae HoBui OIT B yXe ICHYIOYY
HOCHIIOBHICTE, (2) komiloe Bxe CHOPMOBaHY TMOC/IIOBHICTh. AJNTOPATMIYHA

CKNQ[HICTh MPEACTaBNAE COOOK KUIBKICTh TAKMX ONEpai(ii, HEOOXIITHHAX s

hopMyBaHHs 3a4aHOI IIOCI1XOBHOCTI.

JIns BUNAAKOBOT TMOCHIAOBHOCTI JIOBXWHW »n AITOPUTMIYHA CKIAAHICTH

obuMcmIoeTbC 32 BUpa3oM SLZ =n/log(n). Toal BIAHOCHA aJrOpUTMIMHA
CKIAQHICTh 3HAXOAWTHLCA AK BiJIHONIEHHS OTPHMAHOI CKJIAAHOCTI 10
BUTIaIkOBO1: SLZ =SLZ/SLZ, .

Ha puc. la anropurmiyna cknapnicte 3a Jlemnenem-3isom (LZ)
PO3paxoBaHa /Ui TECTOBMX CUrHANiB: nepioau4ynoi QyHkmi sinx, ou1oro
(Wnoise) i 1/ f (fnoise)-luymMiB Ta CKJIAAHOIO O10JJOTIYHOI0 CHTHALY —
hparmenty enexkrpokapaiorpamu (ECG). JlogaTkoBo po3paxoBaHy mipy LZ nns

SUIIaIKOBMM yuHOM nepemimanoro curnary ECG.
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OO 200 460 600 300 0 500 lObO | 1500
ot o G iy
a) b)

Puc. 1. a) /lunamika noxazHuka ajiropaT™MIMHOI CKIaAHOCTI Y BUNAAKY GIHAPHOrO KoayRamms
nns GparMenTtiB OKpeMux curHaiiB J0BxuHOK y 1000 Tovok, wmpuHo Bikua 250 TOYO0K; b)

BIKOHHA iMHaMiKa MipH LZ JU1s IOACHHMX 3Ha4eHb (GoHN0BUX iHaekciB HiMewunnn (dax),
BenaukoOpuranii (fise), ¥ kpainu (ux) ta CLUA (sp). Brasaui Takox cepemi 3Ha4enns mip
LZ, 1K1 MPaKTHIHO OJJHAKOBI

Ak 1 oulkyBanochb, HAUOLIBIIY CKJIAAHICTL MawTh BUIALKOBMH Ta
[IepeMilllaHUi CUTrHAJIM, a HalMeHlly — MEepIOAMYHUN. KO 3 NepioAUYHUM

CMICHAJIOM BCE€ 3pO3YMLIO, TO 3AJMMIIAECTLCS TNUTAHHA 13 1/f Ta CKIaJHAM

Ol10M10rYHUM curHanoM. Bigomo, 1o Taxkl CUrHaAM SABJISKOTbCA OJHUMH 3
HAWCKNAHIIMX Y NPUPOL, MICTATH JOBrOTPUBAI KOpesALii 1, MPUHAHMHI, €
OiNbLI CKITaIHMMK, HDK BunaaxkoBi nocuigoBHocTti [8,9]. 3 pucyHky 1b Takox
CKIAIHO BiIpI3HUTH OLIblI CKIAaAHI CUrHalM, SKi BiAMOBINAIOTH (POHIOBHM
PYHKaM PO3BHHEHMX KpaiH BiJl aHAJIONI9HHUX AJIs KpaiH, [0 pO3BHBAIOTHCA.
OTmxe, cTae 3po3ymiauM, [0 AIrOpUTMiuHA CKIAAHICTb HE B 3M03i OIIMCATH
CKNIaIHiCTh TAKMX curHasiis. CnpaBa B TOMY, 1O CKJIaJAHi CUTHAIA NPOABILIOT:
NpUTaMakHy iM CKIAAHICTL Ha Pi3HMX MPOCTOPOBHX | 4acoBMX MacHITaoa
T00TO MaloTh MacurrabHo iHBapianThi Bnactusocti [8]. BOHH, 30KpeMd
NPOSBJISIOTECA Yepe3 cTeneHeBi 3akonu posnogity [9]. OUYEBUARS, e
MOKa3HUKK aNrOPUTMIYHOT CKJIAJHOCTI HENPHUMHATHI | npu3BOIATh JI0
NOMHIKOBHX BUCHOBKIB, siK y HaBegeHomy npukiafi 3 ECG-CHrHaIOM: |
curabH!
JAns nononanns takux TpyaHOWIB BHKOPHCTOBYIOTHCS My bTAMA

Ta PpakranbHi Metonu, 10 PO3riiAay AKMX MU 1 IEPEXOAUMO.
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B MynsTHMAcUITAONA CHTROMIR. JLid NPaKTHYHOT peanisaiii pospasys

[ ool TPH aHaJli3l 3aUYMJIEHHX YaCOBUX PAJIIB BUKOPHCTOBYBaBCH anro:m:;

pO3PAXYHKY eHTpOMIT 10AI6HOCTI (Approximate Entropy - ApEn) a6o enrponii
11a010HIB (Sample Entropy —SamEn)[17]. [Moapo6uui ANITOPUTMY 00YUCTIeHuS

ApEn i SamEn MoXxHa 3Ha#iTH B pobori [19], Tomy IPUBEAEMO TUILKH KOPOTKi

3ayB@KEHHA CTOCOBHO IX obuucnenus. Bximuumu aprymentamu TS

oGancnents ApEn € No9aTKoBUY 4aCOBUH PSII x(7), & TAKOXK ABA NAPAMETPH, m
i r, 10000 ApEn((x(1),m,r) . llapamMeTp m xapaxrepusye po3mipHicTb BKIaaeHHs,
a r — € MOPOrOBUM KPHMTEDIEM, KWK NO3BOJIE PO3IISAYBATH JBA IOBUILH]
BeKTOpY OIHAKOBMMH ("PLIBTPYIOYH# YMHHMK").

JIgi HOBUTBHI TOYKH aTTPAKTOpa 3 pallyC-BEKTOpamMM x, i x, B MPOCTOPI
BKJIAICHHS PO3MIPHOCT] m BBaXKalOTbCA CXOXHWMH AKUIO BiJICTAaHb MDK HUMU

b5, I<r A 0<k<m.

MEHIIIa HDK 7, TOOTO I
BuzHayatoth QyHkUi0 C, (r) AK 4aCTKy YHCIIa BCIX BEKTUPIE PO3MIPHOCTI

m , CXOXKHX (3 TOYHICTIO IO 3a1a€THCSI KPUTEPIEM 7 ) 3 i -M BEKTOPOM

n._(r)
N-=m+k

Cm(r) =

ne n (r) — YUCIO BEKTOPIB CXOXHX 3 i-M BekTopoM. Beawuwna C,(r)

BU3HAYANIACH TSl KOXKHOTO i -r0 BEKTOpA, IMCJIA 4Oro 004HMCIOBANIOCH 11 CEPE/IHE

3HaY€HHS C (r), MO XapaKTEepU3y€ 4YacTKy CXOXHX BEKTOpIB B m - MIPDHOMY

pazoBomy npoctopi. Entponist noaibHocti ApEn odunciosanacs ik hyHKLLs

PO3MIPHOCTI m MpM 3ajaHiii BEJIMYUHI [OPOrOBOro KpUTEPILIO r 32 GOPMYJIOHO:

Calr)
Cm+l(r) :

cepeiHboi 4aCTKH CXOMKHX

ApEn(HR,m,r) = In

T00T0, sk HaTypaibuumii sorapudm BiAHOLICHHS




[oNepeaHbOI0 ICTOPIEIO MPOLECY . w .

[HaKlle KaXy4H, L BHH eHTpPOnii ONUCYE MIPY BTpaTw i"(bOPMaui,’f -
KOKHOMY TOZI@NbIIOMY KpOWi LIOAO MONEPEaHbOro. 3 uiel npuypyy i
napaMeTpH HE MOXYTb OYyTH 3aCTOCOBHI /IO aHaJli3y SIBHMIL, MO SBAfIOTLc .

CBOEIO MPUPOJIOK0 MYJIbTHMACIUTAOHUMH.

Jins NOJOJIaHHA LMX TPYAHOUUB OYJIO 3anpornoHOBAaHO BMKOPHUCTOBYRaTy
maciutabuuit anam3 edtponii (Multiscale Entropy Analysis ~-MSE) [18], ne y
SKOCTI MIpH €eHTponii Ha PpI3HUX MacwTadax AEKOMNO3HULIT MO4aTKoOROrD
4acOBOro psiLy BUKOPUCTOBYBABCA IMapaMeTp eHTpomil wabdionis (SamEn).

Meroa MSE Biitouas sl NnociaiiOBHO BUKOHYBaHI Ipoueaypy: 1) npouec
"rpyboro apobnenHa" (coarse graining - "rpaHyjiguli’) nOYarkoBOro 4acoBoro
PALY — OCEPEAHEHHS JaHUX HA CErMEHTaXx, 110 HE NEPETHHAKOTHCA, PO3MIP AKHX
(BIKHO OcepelHEeHHS) 30U1blLIyBaBCS Ha ONUHMLIO MPH NEPEXOAl HA HACTYNHHUIA
332 BEIMYUHOIO MacluTad; 2) oO0YMCIeHHs Ha KOXKHOMY 3 MaclluTadiB MoKasHHKa
SamkEn.

IIpouec "rpyboro apobnenns" ("rpaHynsaiis’) noasAra€e B yCEPeIHEHI
NOCJTIOBHMX BLUNIKIB Py B MeXax BiKOH, IO HE MEPETHHAIOTHCA, a PO3MIP
AKMX 7— 36UTbIIYEThCA NPU nepexofi Bia Macwraby no macmraly (puc.2)

KoxeH eneMeHT "rpaHynboBaHOro" uacoBoro psamy »¢ 3HaXOAWTBCA Y

BIIITOBITHOCTI 10 BUpa3y:

ol s
Vs Mews s NIE

i=(j~1)z+]

1€ 7 XapakTepusye MacmTaOuuit  daktop. JIOBKHHA  KOKHOM

" : : : e f
(PaHYJIbOBAHOrO" pamy 3anexuTh Big po3Mipy Bikna i piBHa N/T. Ju

: ! : MY.
Macliraby piBHOro | «rpaHyNbOBaHHIAY» PAL NPOCTO TOTOXHHIA opurinaIbHOMY

: paJ1acA
AV1A KOKHOTO 3 OTpHMaHuX "rparynboBanux” yacoBux psiB 064HCTIO

SamEn sk dyukuisg Macitady.
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| puc.2. CxemarHaHa LTIOCTpALis Mpolecy rpy6oro apoGenHs ("rpaHyssuii™) nouarkosoro
4acoOBOTr'0Q psy uis MacmTabis 2 1 3

——

Ha puc. 3 mpeacrasieHi pesynbratd MSE-ananisy pisHuX 3a CrIafHicTIO

.~ CHIHAJIIB.
3 ; 5 TR §
| a MSE: SampEn white noise 2. — . ! .
s B s MSE: SampEn 1/fnoise | Wl .
s MSE: SampEn ECG 2t{ 4 MSE:SampEn sp =
74 P < MSE: SampEn [keda ” $ MO, SerepEwnx & P A
D a A‘
P “ ISF AA A -
I e A 1 s & aA &
= : %565 s &2 AAA%‘S.A&% AA:‘ﬁ’
~ BRI L A s & o
e ATIRL . A e g A i "5:2:“ N 1
& S éz"»‘.&.ﬁ‘-ﬁ Ao fa, 20
0.5+ "2 e i i 1 O.SW *1
o b LA trs Map s s
OOk 110 2.0 ;O pEsA OA 7 .
o " 0 100 7 20 T30 £ STaTE0
scae
a) b)

Puc. 3.. a) 3anexHictb MybTUMacinTabHoi enrportii (MSE) Bia macmiraby (scale) mns
CHTHAIB PIZHOrO CTYNEHs ckaagHocTl; b) nuuamika mipa MSE s dhoHaoBuX 1HAEKCIB

AK MoxHa 6aunTh, Ha MaciTabi 1 HaiiBMIoro 3HayeHHs SamEn nabysae
I3 OInoro mymy. Asie, MOYMHAIOYM 3 MacITaGiB, GUILWMX 7-8, CKIAAHILIKM
PWABNAETRCH  curHan  enekTpokappiorpamu  3poposoi  ynoauna  (ECG).
AHanorquo, MOXHA YiTKO pPO3AUIMTH CHrHANXd (OHIAOBHX PHUHKIB PISHOTO

CTynensy CKIIaJIHOCT!.

Mani mu geny BIKOHHY Mipy CKJIaJHOCTi, SiKa BM3Ha4Ya€rTbea CYyMOIO

; Ha9€HL MSE 3a ycima macmra6amu (MSE Complexity - puc. 3).
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Puc. 3. Tloseainka y yaci My/bTUMACIITAOHOT CKJIAZHOCTI: ) (POH/I0BUX 1HEKCIB 3 nepiog 3
02.01.2005 o 01.05.2012p.; b) pinacue ihackcy (DAX) Ta mynsTUMacuITabHoi Mipu
cknaHocT (MSE)

BunHo, mo BBe/feHa Mipa ckiaadHocTl (1): MposBAsi€ yHIBEpCaibHY
MOBEIIHKY 3 4acoM I PI3HUX 32 CTYIIEHEM pPO3BUTKY (OHIOBUX PHHKIB
3ANEeKHOCTI; (2) ineHTHdiKye KpW30BI SBMING, 3POCTAIOYM Y TMEPION KPH3H,
CHAAA0YH B NPOLEC] BIIHOBJICHHS

MyasTadpakranbHa wmipa ckaagHocri. [IpUMITHOK  BJACTHBICTIO

CKIIAIHMX  cucteM €  (QpakranbHuii  xapaktep  (a3oBoro  MpocTopy,

CaMOTOAIOHICTE  sKOro O3Hauae 30epexkeHHs (Gopmu (pakTana Ha PisHHX

MacuITabax Horo posrisny.

Y npakruii GppakranbHOro aHasi3y iCHYIOTb J[Ba 4acTO 3aCTOCOBHI METOAH:
(1) Meton makcumymip Monyiis BelBner-niepersopeqns (MMBII) | 15] 1a (2)
MCTOA My IbTH(pPakTanbhoro Gaykryauiiisoro ananizy (MODA) [16].

Metroa MMBII 6asyerbes ua BEHBJICT-IEPETBOPEHHI BUXIJHOrO CHIHA! y

o basucy cositonononi6uux (nokanizosanux) GyHkuii (BeiBaeTi) WIAXON
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| K

iy auiiinnii npodine V(i) =3 [x(k)- x] 3 cepemim 3HAYEHHAM T
0. Opepkanuil pan Y(i) NATLC Ha N = N/g

[epeTHHAIOTBCA | MICTATH ONIHAKOBE HHCIIO TOHOK .

(parMeHT, WO MICTHTL MEHILE, HDK s, YUCIIO TOYOK, pouenypa nominy

[OBTOPIOETHCSA, TNMOYMHAKOUM 3 NPOTUIEKHOTO KiHIA pany. B pesynsrari

OTPUMYEMO 2N, CErMEHTIB JOBXHHM s .

3. B pamMKaX METONy HaWMCHIUMX KBAlpAaTiB I KOXKHOTO CerMeHTy

3HAXOAWTBLCA TOJIIHOM v, (i) JIOKANBLHOTO TPEHAY, AKui iHTepronoe mpodins

Y(;). [lan anst CErMEHTIB £k =1,.,N 1 k=N_+1...,2N. 3HaX04AThCS aucnepcii

A S

Fiks)= > [tk —Ds +i]- y,OF , (k)= LS V[N (k= N,)s + - )P

' S

i=|

4. OcepeHiOlOuM [aHl 3HAYCHHA, MO AcHOPMYIOTHCA MOKA3HUKOM g,

/

2N )
3HAXOAUMO (QIYKTYaUiiiHy GyHKUIIO F,(s) = EJN—*Z[FZ(k,s)]‘”Z :
s k=] |

/g

5. [lpn (ixcoBaHOMY 3HAYEHHI g OYAYEMO 3ANEKHICTh F,(s) Y NOABIKHHX

NOrapuMINHUX KoopauHaTax. s My nbTH(paKTanbHOro psay BOHA Mae

CTENCHEBY 3AMEKHICTh F, (s)coc s ¥, KOTpiH BIANOBIAE MpAMA NIHIA 3 TAHTEHCOM

KyTa HaXMJTy, WO JOPiBHIOE y3aralbHeHOMY Koe(DILIeHTy XepeTa A(q) -
6. [loBTOpIOEMO Kpoku 1-5 mis pI3HUX 3Ha4€Hb MOKAa3HUKA ¢ .

[Ipy nocnimkeHHi CKEWTIHrOBMX BJIACTUBOCTEH 3pYYHO TNEPEMTH Bl

oKasHuka Xepcra h(g) 40 MAacoBOrO MOKa3HHKA 7(q) I MYJIbTUQPAKTATBHOTO
ChekTpy f(a) :

r(q) = gh(q) -1, fla)=qa-1(@).a=7q)-

* s o L y - i6Ha
Hocriithe 3Ha4YeHHA h(g) = const, JIIHIMHE 3pOCTaHHA r(g) 1 o-TIOA

: ' na
SAURKHICTE f(a) Bianosigae MoHodpakTaibHOMY HaCOBOMY paLy, TOMI AK CIIAL

po3MHUBaHHA cnekrpy /(@)

bynkuji A(g), Heniuiiine 3pocraHHa 71(q) !
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ax sizomo [19], Myn pTUdpaKTaibil  BAACTUBOCTI  Yacopyx ala
0BYMOBJIEH] PO3KHIOM 3HaueHb Py Ta KOPEMALAMM iX posnoziny. Omxe, npy
S TAnKOBil 1X MEpecTaHoBL GYHKLIs PO3MOAINY HE 3MIHIOE CBOro BUIY, Topi
- wacosi kopessiii OPYUIYKOTECA. Tomy, SIKWIO NeEpPEeMIIIYBaHHA NPU3BouT,
10 YACTKOBOFO 3BYIKEHHS MYJAbTH(PAKTAILHOTO CIIEKTPY, TO MOXHa rOBOPMTH,
10 YACOBHii PAll € KOpenbOBaHWM, a MPH nepexoiil 10 & -NofibHoro crekpy
f(a) TaKi KOpensuii BIACYTHL.

Hamu  peanizoBaHo  BIKOHHY — MPOLELYPY  PO3paXyHKY  MIHpHHH
My/IbTH(PAKTAILHOTO  CHEKTpY  Aa = f(a,,)~ /(@,,), AKAA  KUIBKICHO

XapakTepusye IMHaMiKy MYJIbTHOPaKTanbHOT MIpH ckianHocTl. Pesynbrary

OpEeCTaBJIeH] Ha pHC. 4.

L e N BRSNS
0.25¢ | 0250
0.2t
3 35
< 0.15¢ ) _§ 02t
0.1 ! L
o e | 0.15}
M
v l T ; = - e A : . WV :
0 20 40 60 80 100 0 200 400 600 800 1000
Number of window s it

Puc. 4. 'MYHET“CPP&KT‘&JTBH& Mipa CKIAIHOCTI: a) aeskux GOHIOBUX IHIEKCIB €BPOTCHCHKHX
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ANNOTATION

Vitlinskyi V. Methodological approach to decision-making based on several
criteria and subjective component of risk.

The article is devoted methodologica!l problems and modeling of processes of
multicriteria decision-making based on the objective-subjective structures of risk
in the financial and economic sphere.

Vitlinskyi V., Piskunova O. Forecasting of dynamics of small enterprises
operation indices by partial evasion of tax discharge.

The model of dynamics of small enterprise is developed. The model allows to
forecast small enterprises operation indices by partial evasion of tax discharge.
The model give the opportunity to investigate influence of different shadow
activities variant of the small enterprise on dynamics of this operation indices
with a glance of different taxation variants, structure of costs and cost per unit.
Zaruba V., Khodak M. Price rating development of the electricity supplier
on the basis of its purchasing price and its consumption dynamics.

The target setting of price rating was suggested and reasoned by independent
experts. Models of time zones optimal choice and of marketing electricity price
setting according to the forecast of wholesale purchasing price dynamics and its
customers’ consumption dynamics were developed. The band of mutually
acceptable (for the supplier and the customer) value of the price markup to the
wholesale price was defined.

Zakharchenko P. A scenario of origin of hyperchaos is in economic activity
of the resort-recreation systems.

The article 1s devoted to solving of problem the applications of mechanism
intersection of chaos in activity of resort-recreation complex. There are reflected
peculiarities of health-resort activity in market conditions, and there are

grounded necessity and methodology of construction of dynamic nonlinear

model management of chaotic constituent.
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qova T., Guryanova L., Sergienko H. Models of fOl‘ecasting sl
e

f the crisis phenomena in economy.

Kleba

analysis ©
The model basis of territories crisis dynamics forecasting and researching
g the

different origin crisis phenomenon is offered in the article The model bas;
: IS
ncludes modules of macroeconomic indicators forecasting adjusted for cycle

generating factors; modules of forecasting of regional progress factors adjusted

for cycle generation; modules of economic crisises, disaster in social and

ecONOMIC Progress forecasting of territories. Experiment allowed to single out
the cyclic components rendering a strong influence on progress dynamics of
Ukraine territories, to analyze the resonant effect in cyclic dynamics of

economic indicators, to define phases of business cycles in the forecasting

period is realized.
Kovalchuk K., Nykytenko O. Usage of fuzzy operators for financial
' markets forecasting.
In this paper the main problems of financial time series modeling are considered
land diverse approaches to fuzzy modeling of financial instruments are analyzed.

As a result the model of triangular t- and s-norms selection 1s offered for

'building logical statements.

 Lukianenko 1. Models of the International Reserves Management.

In the article the features of the model elaboration and estimation for the optimal

level of international reserves for emerging market countries has been analyzed.

On the basis of the different estimation scenarios of the model, the guidelines for

effective international reserves management has been proposed with the aim of

the financial crisis prevention.

Maksishko N. Forecasting of the dynamics of Ukrainian shares index based



conducted. The results are compared with predictions obtained by other methods
of forecasting.

Maksishko N., Glazova Y. The problem of predicting the effectiveness of
educational courses, as part of continuous education.

The paper analyzes the possibility of using the standard approaches to assessing
the economic impact of educational interventions from the perspective of the
consumer and the provider of this service. There was given a comparative
analysis of models used for evaluating the effectiveness of training regarding to
the use of their results for the income calculation. It is also proposed dual
classification of fixed and variable costs in terms of costing.

Pleskach V., Zinchuk T. Forecasting methods of academic scholarships.
Forecasting methods of academic scholarships in Ukraine are discussed in this
article.

Porohnya V., Byrskyy V. Knowledge management - the potential of

intellectual capital.

Intellectual capital (IC) company is a complex measure, which consists of
indicators of human, structural and market capital. Knowledge management 1S
provided by removing knowledge from knowledge bases, online access to
systematic information transfer and the formation of knowledge in intelligent
databases and is a potential use IC and IC, in turn, it is accumulated and
systematized charge of knowledge is realized through strategic shifts
reproduction of knowledge.

Skrypnychenko M. Factors of macroeconomic instability in comprehensive
macro-models for Ukrainian economy forecasting.

The paper investigates methodological approaches to the formation of
comprehensive macro-models for the forecasting of economic development (a
complex of integrated macro-economic models for medium- and long-{er

: : . d
forecasting according to the structure of «stam simplex-complex). Adapte

' : - IC
economic and mathematical tools of complex integrated models for dynam
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detailed
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| essmen of current factors of macroeconomic Instabil;
& Hity and

 jf the risks of conducting sports mega-events for developed econom
' . mies are |
n nature, for small developing countries such risks are Pmon ocal
. ifested at the
sational level. The development by means of mobilization for sport
OIS mega-

events proposed by the leaders of BRICS (Brazil, Russia. and China) is t
9 ’ IS 00 nSky

for Ukraine which is following them.

Starostina A., Chernyak Y. Modern tr ' : ;
. ends of international migration and
In the last several years governmental regulation of labor force migration in
leading European countries faced a lot of upgrades, changes and innovations
The work and residence permits for foreign worker are indispensable in almost.
all of these countries. Foreigners face many troubles and barriers in job
achieving, such as giving preferences to local and into-EU workers, necessity to
prove your qualification level for getting a work permit. It is also important, that
most of work permits have temporary nature. That means that the future of

o : . B
mmigrants in a foreign country, even when they get a temporary permit, IS not

ome correctives I

S0 clear. In Ukraine it is also necessary to make s
govemmental

govemmental regulation of labor force migration and to develop
local workers and to stimulate the

Programs inspiring national enterprises to use
Progress of national scientists and brainpower.
sing a

Chernyak O., Khokhlov V. Forecasting macroeconomic indicators u

"eCursive AR model eksploratory factor a
which repr

nalysis.
oduces qutoregression multi

uild this model was applied
¢ forecast

variate

I this paper we proposec a model

' 7-tlme series by a recursive algorithm. To b |
s. To estimate the order of autoregresstv

{eksplol‘atory factor analysi
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accuracy criteria were used. The forecast of the seven macroeconomic indicagors

of Ukraine to the middle of 2013.

Soloviev V., Solovieva K. Quantitative methods of estimation of
complication are in prognostication of the socio-economic systems.

The features of the complexity concept in social and economic systems. Shown
that the economic paradigm of complexity theory is an alternative in volatile
dynamics of the global economy. Information and fractal measures of
complexity used to analyze comparative dynamic complexity of systems in the
current global financial crisis.

Chernyak O., Homyak V., Batzios C. The nature of currency crisis and it’s

structure.

The existing approaches in modeling and forecasting of currency crisis are

analyzed. According to the rich experience in a world practice and the lack of

this kind of researches in Ukraine, the system of early warning of currency crisis
in Ukraine was build. The decrease in amounts of the direct foreign investment
and other types of investment is among the main indicators of currency crisis.

Other effective way to forecast the currency crisis is to analyze the amount of

given credits and promissory notes.

Liashenko O., Omelchenko T. Dynamic model of prognosis and control by

economic activity of coal mining enterprise.

For the dynamic modelling of profit forming process and investments In
development and modernisation of equipment of areas of withdrawal and
utilization of mine gas methane the dynamic determined mathematical model of
prognosis and management of economic activity is built for mine named A.F.
Zasadko: allocations of resources and energy-savings. As a result of numeral
ground of mathematical model solutions the positive tendencies of the

aggregated indexes change were educed.
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B .‘

The aim of the article is to calculate technological component of the economs
: . : omic
growth of Kazakh industries on the basis of the adaptive methods

pubrovina Nadiya, Erika Neubauerovi, Andrzej Siwiec, Maciej Ornowski.
Macroeconomic models” application in studies of the health economics’
problems.

i the paper the main problems of research of Health Economics are considered,
author’s econometric models for analysis of impact of behavioral and socio-
economic factors on health of population are given, impact of human resources
health on economic growth and development is estimated.

Korolkov V. The era of total factor productivity in the reconstruction

model of the production function.

This article discusses the process of forming the concept of total factor
productivity and its features into account the influence of technology on
productivity growth, identified the problem of structuring factors, particularly

the influence of human capital. Total factor productivity viewed from one side

as an integral part, which specifies the production function, on the other - as the

assessment of the adequacy of the production unction. Outlines the key features

Kussy M. Methodological princip

‘ . ing fractal
Prices’s dynamics for real-time financial markets usl g

the market. . of the fractal structure

The article considers the methodological basis for USIS : jal markets.
:ce dynamics 11 financld

t where the

: : . mne pric
Ofthe market for simulation and forecasting p | e
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investment-time horizons, as the self-similar objects are forming a fractg]

structure of the market as an economic system.

Nestorenko A. Inventory analysis models with shipping costs depending on

the consignment’s quantity.

The paper presents a multidimensional classification of inventory analysis
models, the models of the cost of set up, depending on order volume and in cgse
of delivery in several consignment of goods.

Nestorenko T. Agglomeration effects of the cities’ formation ang

development.

In this paper we investigated the effects of agglomeration, which is accompanied
by the growth of cities. The indicators that can be used to determine the effect of
agglomeration for firms are considered. The necessity of the formation rates of
agglomeration effects for the population is grounded.

Ovchinnikova O. Prediction of highly qualified population migration

abroad.

The migration of highly skilled personnel according to statistic materials of
Khmelnytsky Region is analyzed in this article. The usage of simple forecasting
methods with their advantages and disadvantages is substantiated here to
forecasts of migration rate of region and Ukraine by different methods are
designed. Departure of highly skilled personnel abroad has been forecasted In
this article which may be used for making management decisions.

Piskun O. Macroeconomic research of innovative activity of industrial
enterprises of Ukraine.

In the article a macroeconomic study of innovative activity of industrial
enterprises of Ukraine is undertaken by means of study of intercommunication
of basic indexes characterizing innovative activity in Ukraine, with separate
macroeconomic indexes on the basis of construction of models of single-plan€

equalizations.
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pkraine with the help of auctions.

~ The article Investigates the mechanisms of market-based relations i
10NS In the

domestic wholesale market. Proposed modeling of the interal wholesal
olesale

competitive electricity market of Ukraine, based on models of single and
. € an

bilateral auctions and game theory.

Stryzhychenko K. Investigation of trend and nontrend effects onto the

Ukrainian stock market.

In the paper, the cyclic nature of stock market was analyzed, trend and nontrend
components were divided from the dynamic of PFTS index. The low frequencies
and high frequencies parts in nontrend component were investigated with
wavelet analysis. The parts were determinated on based of using of Fourier

analysis of the frequencies and periods of the main harmonic in spectral

analysis.

Turlakova S.S. Approaches to modeling of herd behavior of management

agents in economic systems.
o modeling of herd behavior of management

A conclusion about perspective of further

f models of information cascades

ts
The analysis of approaches t i

in economic systems 1S conducted.

researches in the direction of construction 0O

‘ ision agents In
e reflection making pProcesses of making decision ag

ing into account th ot of being informed of

. ity of accou
the economic systems is done. The necessity



Shumska S.S. Real effective exchange rate of hryvnia and Structure of

Ukrainian economy/

A dynamics is considered nominal and real exchange rates of hryvnia from point
of structural changes in the economy of Ukraine. On the basis of partia| REER
of hryvnia after the basic types of economic activity a regressive analysis which
rotined a level dependence of export/import streams on a course dynamics is
conducted.

Blagyn 1., Marchyk V. The evolution of information systems management
of industrial and economic systems.

An important factor in the development of economic systems is the choice of
effective management techniques. Currently, developed the basic concepts of
production systems that guide in the world practice management and
development of information systems (IS) management.

Hrytsyuk P. Forecast stock prices using genetic algorithm method.

This paper presents the new method for time series forecasting, which combines
the advantages of genetic algorithms and nearest neighbors method. To improve
the nearest neighbors method offered the concept of "homogeneous nearest-
neighbor".

Ivanov N. Forecasting models in system of information service.

The concept of creation of system of information service and use of a complex
of neural networks that allows to increase quality of forecasting is offered.
Korolyov O. Forecasting of monotechnology enterprise information system
growth.

The paper focuses on questions of forecasting of information systems growth.
Conception of monotechnology information system is proposed. The main
modeling instruments using in such forecasting are Petry and Hompertz curves:

As an example the enterprise network technology growth is considered.
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integrated informational systems for

modern analytical systems. All the tries to meet the

! give a possibility to create an

Chornous G., Ursulenko G., Janos Sztrik i

. : e ge of T
informatlﬂn SyStemS in the managlng of bank il anahtlca|

one of the most important things in a process of bank’s g ,
eveloping strate
gy

1S includes the making of

managing risks and finances, based on

requirements of Basel wil]
effective system of complex risk management
The next step 1s an integrated financial and risk management, that will resylt 3

great increase In effectiveness of bank’s activity.

Medzhibovskaya N., Finikopulo V. Use of agent-based approach for the

design of conduct of economic subjects.

The use of agent-based approach is grounded for the modeling of conduct of
economic subjects taking into account irrationality and advantage of this method
as compared to other methods of modeling.

Lakharchenko P., Marakhovskiy A. Modeling of integration processes is in
activity of resort-recreation complex.

The article is devoted to solving of actual problem the applications of
mechanism distributing of expenses and profits in activity of resort-recreation
complex. There are reflected peculiarities of health-resort activity in market

conditions, and there are grounded necessity and methodology of construction of
tegration constituent, and also

plex of Berdyansk.

dynamic nonlinear model management of In

tesults of researches on the example of health-resort COm

omy,
Rosenfeld A., Gladka M. Directions of structural changes of economy

: : ; ere.
aimed to the capitalization recreation and tourism sph
that lead to struc

he problem, proposes

grism  industry develo

tural changes in

The article deals with modern strategies Ll

“Conomy, outlines the main features of t
“thance the level of the recreation and 1O
., : : economy-
Providing effective functioning of the national
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_entrepreneurial activity and, the same, will influence on the

Balabanova E. Conceptualization of approaches to adaptive ggqp,
e

development management of health-resorts.

The conceptual provisions of adaptive management of sustainable health-
resorts’ development on the basis of a new paradigm of business Management in
conditions of dynamically changing environment are described: the concepts of
"adaptivity," "adaptability” of organization are clarified, the logic circyit of
forming the performance indicators of adaptive sustainable development
management and the system of principles of adaptive management of
sustainable enterprise development are obtained.

Gritsenko M. Estimation of business activity level of enterprises of resort-
recreational industry by determinating the level of their competitiveness.
Using the market share index and rates of its change, there was built the
competition map of the market on the basis of which there was drawn the
conclusion on the level of competitiveness of resort-recreational industry’s
enterprises.

Zhigir' A. Development of agricultural attendant co-operation in gage of
growth of efficiency of activity agrarian the sector of economy.
Investigational expedience creations of agricultural attendant cooperative stores,
which need bringing in of considerable money for forming of material and
technical base as basis subsequent them effective activity.

Kazachkovskaya G. Directions of improvement of control system by a
resort-recreation economy at regional level.

The article is devoted determination of directions and principles of improvement
of control system resort-recreations by an economy. Grounded necessity of
creation in the structure of economy of resort city of service of marketing,
forming, and functioning of which will be given by possibility operatively P

. s . : rms of
react on changing of market infrastructure resort-recreation Services, te

increase of

efficiency of functioning of municipal resort-recreation econormty.
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syStem-
The article investigates the main areas of business planing, needs of preparati
on

and role of business planning in market circumstance. The most pressing

problems of planning in the modern world are violated here.

Kycher S. Strategy of creation of tourist-resort cluster of seashore region.

m the article the theoretical approaches to defining the essence and content of
regional economical planning are analyzed. The author summarizes the
experience of practical and efficient coastal areas in a cycle of a planning for
development of seacostal territories of Azov sea.

Marchenko K., Kobelchuk N. Regional factor of developing foreign trade of
Ukraine after creating Free Trade Zone with EU.

 Problems analysis and estimation of industrial region potential after creating

Free Trade Zone with EU.
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