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NEPEOMOBA

Ha  mowarky XXI cr. BigOyBaerbcst  TioOanbHE
nepeopMaTyBaHHsS CBITOBOTO €KOHOMIYHOTO MPOCTOPY, BiH CTaE
0araTomoyItOCHUM. 3MIHIOIOTHCS HOTO CKIaJHUKH Ta 3B A3KH MIX
HUMH. B OCHOBI Takux 3MiH JexaTb IJIO0albHI COLIAJBHO-
C€KOHOMIYHi, TOJITHUYHI, TEXHOJOTIYHI Ta iHII TpaHchopMaIlii.
Oco6nMBOi TOCTPOTH Ta JUHAMiKW HaOyBalOTh 3a3HAYEHI MPOLECH
M dYac CBITOBUX €EKOHOMIYHMX Ta (PIHAHCOBHX KpH3, IO
aKTyallizye HEOOXiAHICTb PO3POOKH TEOPETHKO-METONOIOTITHAX
3acaj] Ta MPaKTUYHMX IiJXOMIB 1 METOIB iXHBOTO IependoaueHHs
Ta YIpaBIiHHS.

VY mux yMoBax 3MIHIOETBCS POJIb OKPEMHX KpaiH Ta iX TpyI.
[Ipioputetn  3a0e3medeHHs  CTIKKOTO  3pOCTAaHHA  CBITOBOI
C€KOHOMIKH pO3MOAUISIIOTECS MK KpaiHamMu Ta iX Tpynamu
HepiBHOMIpHO. Ha 1ie BIUIMBAIOTh IUKIIHM TI00ABHOT €KOHOMIYHOT
KOH FOHKTYPH, TMOTEHIial Ta MOMJIUBOCTI peaii3allii JOoCIrHEeHb
iH(pOPMAaIiTHO-TEXHOJIOTIYHOTO TPOrpecy, HaWHOBIIIN JOMiHYIOYI
TEH/ICHIIIi TeOPETiOHAILHOTO PO3BHUTKY TOMIO. SIK HACHiAOK, OxHI
KpaiHW CTalTh JIOKOMOTHBAMH EKOHOMIYHOTO 3POCTaHHS, 1HIII
cyTTeBO BijgcraroTh. Crenudika Cy4acHOI CBITOBOI €KOHOMIUHOL
CHCTEMH IIOJISIra€ B TOMY, IO TiIo0aibHE €KOHOMIYHE 3pOCTaHHS
3aNIe)XWTh  BiJ  peamizamii  HAaI[iOHAJBHOTO  €KOHOMIYHOTO
MOTEHIIIaTy, CIPOMOXXHOCTI 3acTOCYBaTH HasBHI Ta HazabaHi
(akTOpH EKOHOMIYHOT IMHAMIKH Ha PiBHI OKPEMHX KpaiH.

OpHi€l0 3 KIIOYOBUX XapakTEPUCTUK CTPYKTYpH CYIacHOTO
CBITOBOTO TOCIIOJIAPCTBA € TOSBA TPYIU KpaiH 3 eMepPKeHTHUMHU
puHKamMu. YcraneHoi kinacudikaiii KpaiH 31 3pocTalounMu
(BUCXiTHUMH, €MEpIKEHTHUMH) pPUHKaMH y HAYKOBiH JiTeparypi
He cOpPMOBaHO, OJTHAK, ICHYE AEKLIbKAa MOCIITHHUIBKUX ITiIXOIiB
o0 3MICTy Ta KpUTepiiB ineHTUdikalii miei rpynu kpaid. Ha
OyMKy BueHHX cBitoBoro piBaa B. Ksinta, T. Mopya, M. Ksoce,
E. llpacapna, a TakoXX MDKHapoAHUX (PIHAHCOBUX 1HCTHTYTIB,
nociigaunbkux neHTpiB (bpurancekoi kommanii FTSE, koprmopartii
MSCI, amepukaHcbkoi (piHaHCOBOI KoMmmaHii S&P, ameprukaHChKOT
¢inancoBoi inpopmaiiiHoi pipmu Dow Jones&Company, Frontier
Strategy Group Ta iH.), M0 MNIMOOKO JOCIIIKYBAJIH L0 MPOOIIEMy,
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(hopMyBaHHS eMEPKEHTHIUX PUHKIB Y CBIT1 TIOB’sI3aHE 3 HASBHICTIO
YOTHPHOX OCHOBHHX XapaKTEPUCTHUK.

CyTb mepuioi monsirae y Tomy, IO A0 Li€l TPynH BiJHOCSTH
KpaiHuW 3 BENHWKOI KUTBKICTIO HacelleHHsS, pecypcHoro 06a3o Ta
BUCOKOEMHUMHM  pUHKamMH 30yTy, SKIi €  JOKOMOTHBaMHU
C€KOHOMIYHOTO pO3BUTKY B pI3HHX perioHax cBity. Jlpyroro
O3HAKOI0 € TPAaH3UTUBHUI THI CYCHIBCTBA, a caMe 3IiHCHEHHS
BHYTPIIIHIX €KOHOMIYHHX Ta MOJITHYHAX pedopM, BIPOBAIKEHHSI
MOJITHKH «BIAKPUTOCTI» 3aMiCTh MOJITUKHA CHIBHOTO JAEPKaBHOTO
IUTaHyBaHHs Ta KOHTpoto. HacTymHa xapakTepucTuka — 1ie BUCOKi
TEMITH E€KOHOMIYHOTO 3POCTAaHHS, SIK HACTIOK aKTHBHOI ydYacTi
KpaiHu y MD>KHApOHIN TOPriBii. | oCTaHHE — 11e CYTTEBE 3pOCTAaHHS
BHYTpIIIHIX Ta 1HO3EMHUX IHBECTHII 3aBASKH (HOPMYBaHHIO
CIPUATINBOTO CEPENOBUINA s BEIeHHS Oi3Hecy BCepeauHi
KpaiHu.

Bonnowac Ha aymky ¢axiBuiB I[HCTUTYTY eKOHOMIKH Ta
nporHo3yBaHas HAH VYkpaiHu HEBHPIICHMMH 3aHINAFOTHCS
MUTaHHS  BU3HAYEHHS  YITKUX  KpuTepiiB  Kiacupikarii
MPUHAIEKHOCTI KpaiH [0 Ii€i rpymnu, ocoO0IMBO 3 BiJHOCHO
HEBEJIMKOIO TJIOMICI0 TepUTOpii (MeHe 1 MIH KB. KM), a TaKOXK 3
00MeXEeHOI0 PUHKOBOIO JIIKBITHICTIO (30KpeMa, YKpaiHu).

Ha ixHio 1ymKy, B YKpaiHi Ha 3aBaji iHTeHCU]iKawii nmporecis
E€MEpPJ/UKCHTHOCTI  €KOHOMIKM  TOCTal0Th MPOOJEMH  HU3BKOL
IHHOBAIIHOT AKTUBHOCTI BITYM3HAHUX MiIPUEMCTB,
BOJIATWJILHOCTI 30BHIIIHLOEKOHOMIYHOT SUTBHOCTI Ta
HECTaOUTFHOCTI MOMITHYHOI cuTyalii. ToMy MpONOHYIOTHCS MEBHI
KpOKH Ha 1wiaxy QopMmyBaHHS B YKpaiHi  pO3BHHEHOT
€MEp/UKEHTHOI e€KOHOMIKH: (hiHAHCYBaHHS TEXHOJIOTIYHUX MapKiB
yepe3 BeHUypHI (OHAM 3 HE3HAYHOK YYacTIO JCpXKaBH, sKa
MOBHHHA OYTH TrapaHTOM HaJIiiHOCTI TPWUBAaTHUX 1HBECTHIIIN;
CTBOpPEHHSI (OHAOBOIO PHHKY, IPOTHO3H SIKOTO JO3BOJISITH
OpieHTyBaTHCA B AMHaAMili Oip>KOBHX KOTHPYBaHb, IO Y BUIAIKY
30iry peajbHHMX 1 IPOrHO30BAaHMX 3HAYEHbL OyJe CBIAYUTH IIPO
NpaBWIBHICTh pIIEHb IIOJO IiHBECTyBaHHS B Ti 4 iHII
IHHOBAIIIMHI MiIPUEMCTBA; KOMEpIliali3allis HayKOBHX PO3POOOK
32 PpaxyHOK BHXOJY IMiJIPUEMCTB 1 HAyKOBUX YCTaHOB Ha
MIKHApPOJHUN  PUHOK  IHHOBallifHMX  TEXHOJOTIH  [UIAXOM



NpUENHAHHS 10 cucreMu TpaHchepy Ttexuomorii INDEV
Jep:kaBHOT'O KOMITETY 3 IHBECTHLIN Ta PO3BUTKY TOLIO.

[TyGnikanii y HayKoBidl JiTepaTypi 3acBiU4ylOTb BHCOKHI
piBEHB 3aIliKaBJICHOCTI y JOPOOKaX TEOPETHIHOIO Ta MPUKIATHOTO
XapakTepy IOJI0 OCOONMBOCTEH Ta NWHAMIKA PO3BUTKY KpaiH
eMep/KeHTHoro  Tumy. OpHaK  HENOCTaTHbO  BUBYCHUMH
3aJMIIAIOTHCS TMTAHHA IOAO 3aCTOCYBAHHS CYYacHHX METOJIB
JOCHIDKEHHSI €MEP/DKEHTHUX BIACTUBOCTEH CKJIATHUX CHCTEM,
JOKEpEIT Ta CIIOCcO0iB (pOpMyBaHHS €MEPPKCHTHOI CTpaTerii KpaiHu
B IIIJIOMY Ta YKpaiHU 30KpeMa.

s w™moHorpadiss € KOJNEKTHBHOK HAYKOBOIO  IIparero
BITYM3HSHUX Ta 3apyOiKHMUX aBTOpPIB Yy KOHTEKCTI BHCBITJIICHHS
HallaKTyanpHIIINX MPOOJIEeM PO3BUTKY €MEpP/KEHTHOI EKOHOMIKH,
PO3pOOKHM HaliCyYacHINTNX METO/IB i aHaNi3y Ta MPOTHO3YBaHHS, a
TaKOXX 3a0e3MevYeHHs IHHOBAIiMHUX (aKTOpiB EKOHOMIYHOTO
3pOCTaHHS Ha MiKpO- Ta MAKPOPIiBHI.

Bin iMeHi aBTOpIB BUCIIOBIION IIMPY MOJSKY PELICH3CHTaM
n.e.H, npodecopy Knebanosiit T.C., 1.e.H., mpodecopy Miryc LIL,
I.¢.H., mpodecopy Pymsunery M.B.

Penakrop,

3aBimyBad, mpodecop kadenpu
MOJICTIIOBAHHS €KOHOMIKH 1 Oi3HECy
YepKkacbKoro Hal[iOHAILHOTO YHIBEPCUTETY
iMeHi bornana XMensHUIIBKOTO

1. e. H. Kibanpauk JI. O.



PO3Ai11
CYYACHI METOAU OOCNIAXEHHA
EMEPIXEHTHUX BNNACTUBOCTEN
CKNAAHUX CUCTEM

1.1. JOCJIJKEHHS CTIMKOCTI MYJIbTHUILIEKCHUAX
MEPEX IIIJL YAC KPU30BUX SIBUIIL

JocnipkeHo JAWHAMIKYy MyJIbTHIUIEKCHHX MIip TiI  4ac
Kpu3oBUX siBUL. [IpogeMOHCTPOBaHO OCOOIMBOCTI MOAETIOBAHHS
BUITAJKOBUX Ta HANPABICHUX aTak Ha MEPEXy, K OCHOBY 3aUIs
CBO€YACHOTO MOHITOPUHTY HECHPHUSTIUBHUX SBHII Ta 3a0e3MeUeHHs
CTIiKOCTI 1 HaQAIMHOCTI CcUCTeMH. BHKOHaHO ampolarliro
pO3po0TIeHOi CHCTEMH TOKa3HUKIB poOacTHOCTI Ha MPHKIAII
peanbHUX (QYHKIIOHYIOUHX CKIATHHX CHCTEM, 30KpeMa IPOBEIICHO
psA  aTak Ha TEPOPUCTHYHY MEPEXY, 3MOJCIbOBAHO 3MiHY
OUHAMIKM TIOKa3HUKIB TPH HACTaHHI TaKWX aTak. AHam3
pe3ynbTaTiB A€ TiACTaBU IS pPEeKOMEHMAIii 10 MPaKTUIHOTO
3aCTOCYBaHHS PO3POOJICHOTO CHEKTPY IIOKa3HWKIB Yy SIKOCTI
CUCTeMH 3a0€3MEUYCHHS CTIMKOTO PO3BHUTKY CKJIAQJIHHUX COIiajIbHO-
EKOHOMIYHHX CHUCTEM.

Kuawouosi cJioBa: COIiaIbHO-€KOHOMIYHI CHCTEMH,
CKJIQJIHICTh, MYJBTHUIUIEKCHI MEPEXi, CTIHKICTh, KPHU30BI SIBHIIIA,
TEPOPH3M.

MocranoBka mpodaemu. B peanmbHOMY XHUTTI cUCTeM, SKi
(YHKI[IOHYIOTh 130JIbOBAHO OJIHA BiJ OxHOI, HE IicHye. BonHu
B3a€EMOJIIIOTh OJHA 3 OJHOI, YTBOPIOIOYM CKJIAQJHY CHCTEMY.
CKJIaJHICTh Ta BIJAKPUTICTh CYYaCHHUX COLIaIbHO-CKOHOMIYHUX
CHCTEM TOSCHIOIOTh TOW (PakT, MmO piBHOBara Ta CTiIHKIiCTh Ha
MPaKTULI 3yCcTPivaroThes JOBOJI pinko. HemiHilHICTh y colianbHo-
E€KOHOMIYHHMX CHCTEMaXx IMOPOJIKY€E YCKIIAAHEH] BapiaHTU PiBHOBAaru
Ta crikocTi. OCO0JIMBO 11l 3MIHM TTOMITHI ITiJ] YaC KPU30BUX SIBUIIL,
o 1 moTpedye 0COOMMBHUX MMiIXOAIB /10 iX BUBYEHHs. Hespakarouu
Ha ICHYBaHHSl BENHUKOi KUJIBKOCTI MEpeX, B SKHX BHKOPHCTaHHS
HEJNIHIMHUX ~ XapaKTepHCTHK €  paliOHAIbHUM,  [UTaHHS
JOCIIJPKEHHSI CTIKOCTI 3aJIMIIAETHCS aKTyabHOIO 32/1a4€lO.
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AHani3 octaHHix mochaimkenb i myOmikamiid. JlocmimkeHHIO
npoOJeMHUX MUTaHb 13 CTIMKOCTI Ta ocoOmuBocTeidl QopMyBaHHS
CKJIaJJHUX, MEPEKHUX, MYJIbTUIUIEKCHUX CHCTEM IPHCBIYCHO
Oarato HaykoBHux poOit [1]. [Ipo 3HauHy yBary a0 maHoi mpoOiemH,
30KpeMa, CBimgdaTh TMpalli TaKWX BIIOMHX  BYCHHX, SK
A. l'anpunncekoro, B. I'eiin, B.-b. 3anra, I'. Hikomica, I'. Xakena,
L. Ilpuroxuna, JI. ®pimena, JI. Kana, M. 3ryposcbkoro, M. I'emi-
Manna,  H. I'paxescbkoi, C. KypmiomoBa,  ®. AHaepcoHa.
JocnipkeHHSIM BIaCTUBOCTEH CKJIAAHUX MYJIBTUIUIEKCHUX MEPEK
MIPHUCBSUEH] TaKOXK HEJaBHI pOOOTH TaKWX 3apyOiKHUX aBTOPIB SK
H. Mapsana, J[x. 36imyta, Y. Bebepa, P. lonnepa, M. Cmomnna,
JIx. Tao Ta in.

Mera pociaimxenns. OcHOBHa MeTa poOOOTH TMONSTaE B
3aCTOCYBAaHHSI €KOHOMIKO-MAaTeMaTHYHUX METOMIB Ta MOJENeH s
JIOCIIIDKEHHS CTIMKOCTI CKJIATHUX COLIITbHO-EKOHOMIYHUX
MYJIBTHIDIEKCHAX CHCTEM ITi/1 4Yac KPU30BUX SIBHIL.

Buxknag ocHoBHoro marepiany. IIoHATTA «Mepexa» crajuo
OJHUAM i3 HaWOIIBII MOMIMPEHHX TEPMIiHIB Hamoro dacy. Ha
ChOTOJHI iCHye Oe3niu cucTeM, 10 MaroTh (Gopmy Mepexi [2].
BaraTo 3 HEX yXe BiloMi, ajleé 3aCTOCYBaHHS MEPEKHUX METOMIB Y
HOBHX CTPYKTypax MHpOJOBKYE 3alumiaThcs aktyaabHuM [3]. ¥V
pe3ynbTaTti  CBOrO  PO3BUTKY MEpEeKi MEPETBOPIOIOTHCS B
caMoopraHi3oBaHi CKIagHi CHCTEMH, SKi BIUIMBAIOTH Ha Halle
TIOBCSIK/ICHHE JKUTTSI.

B3aemornoB's3aHi CTPYKTypH MOXHA MOJIUIMTH Ha Ti, IO
MaroTh 0araTo BUIIB 3B'SI3KiB MiX Pi3HUMH MEPEKHHMHU CHCTEMaMHU
(BIHHOCHHM MiX cHCTEMaMH Pi3HHX O0'€KTIB: KOOMEpaTUBHUX abo
KOHKYPEHTHHUX BIiJIHOCHH CEpeJi CHUCTEM DPi3HMX areHTiB) Ta Ti, IO
MaroTh Pi3HI KaHAIM B3aEMOJII cepesl OHOro Habopy By3JiB. Xoua,
11l ySBIEHHS! BAKOPUCTOBYBAIHCS MPOTATOM 0aratboX poKiB, TUTBKH
B OCTaHHE JECATHIITTS BOHM HaOyJIW HIMPOKOTO BHUKOPHCTAHHS.
Byno  3ampomoHOBaHO — JEKIbKA ~ METOAUK  JOCIIIKECHHS
B33a€EMOIIOB’I3aHUX CHCTEM, OJIHIEI0 3 SIKAX € MYJIbTUIUICKCHI
mepesxi (multiplex networks) [1].

MynbTUIUIEKCHA ~ Mepeka SIBJIIE  COOOK  MOJIeNb, IO
CKJIAJIA€ThCSl 3 MHOXXHHU MEPEXK, SKi OXOIUICHI Pi3HUMH THIIAMH
3'¢lHaHb MDK BYy3JlaMH B MeXaxX IEBHOI CTPyKTypu. Y
MYJBTUIUIEKCHIA Mepeki KOXEeH THI B3aeMOZIl MiX BYy3l1aMu
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OTIMCYETHCS OJHHUM IIIApOM MEpPEeXi, a MDK pI3HAMH IIapamMu
ICHYIOTb 1 pi3Hi crtocoOu B3aeMOJii. 3 MyJNbTUILIEKCHOT MEpexi MU
MOKEMO JOCHIJUTH, SK Pi3HI MIapy B3a€EMOMIIOTH 1 BIUIMBAIOTh
onuH Ha oxHoro. lle mHabGaraTo OLIBIN peaiCTUYHA KapTHHA, sSKa
JISKUTh B OCHOBI 0araTtboX sIBUIL 1 BIANOBIAA€ OAHIN 3 OCHOBHHX
nepeayMoB Teopil CKIagHOCTI, a caMe, 110 0arato SBHIL HACTIPaBIli
€ pe3ylbTaTOM B3a€MOJii MHOXHHW HENIHIHHUX B3a€MOMIFOUAX
cuctem. KpiM Toro, By30I1 3 0OfHOTO mIapy MoXe OyTH TOB'SI3aHAN 3
IHIIUM BY3JI0M Yy OyIb-SIKOMY IHIIOMY ILIapi, IO MPHU3BOAWUTH [0
«MepexXpecHol B3aeMOJI» MK MapaMH i CIPUYHHSAE JUHAMIKY
OaraTomapoBMX CHCTEM, SKy TaKOX TIOTPIOHO BPaxOBYBaTH.
MepexHu# TiIxXi akTUBHO BUKOPUCTOBYETHCS MPH MOJACITIOBAHHI
COIiaJIbHO-eKOHOMIUHHX 3B’s13KiB [1].

MynbTHIUIEKCHY MEPEKy MOXKHA XapaKTepH3yBAaTH MIMPOKHM
cnekTpoM mapametpiB. llpm mpoMy pgeski 3 HHX € MipaMu
CKJIAJIHOCTI TaKkoi MepesKi. PO3rIIsiHEMO OCHOBHI 3 MYJBTHUILIEKCHHX
Mip CKJIAJHOCTI.

OmiHUMO KITBKICHO TIEPEKPUTTA 3B S3KIB MDK PI3HUMH
mapamu. Cepenre mepekpurts 3B s3kiB (average edge overlap)

OUYEBHUIHO JIOPiBHIOE
W = Zi2j>i2aai[ja]
M Zi Zj>i (1_50,2 ai[j“])

1 BU3HAUa€ YHCIO MIApiB, B SIKUX MPHUCYTHIN AaHmii 3B's130K. Moro

3HaveHHs nexuth Ha npomikky [L/M, 1] i nmopismioe 1/ M,
axmo 38’130k (I, ) icHye Tinbku B ogHOMY mIapi, TOGTO, SKIIO
icHye map (' TakuH, 110 ai[j“] =1, ai[jﬁ =0 v L # o . Sxkmo Bei
wapy igeHTnyHi, To @ =1. OTxe, g Mipa MOKe CITyTyBaTH MipOO

KOTePEHTHOCTI BUXIJIHUX YacOBHX pSIiB: BHCOKI 3HA4YeHHS )
BKa3YIOTh Ha TIOMITHY KOPEJIALII0 y CTPYKTYpi 4YaCOBHX PsIIiB.

3aranpHe(noBHe) nepekputTs (total overlap) 0% mix nBoma
mapamMu O 1 [} BU3HA4Ya€ThCA SK TOBHE YHCIO 3B S3KIB fIKi €

CIJIEHUMU MiXK mapamu & i [ 0” = Za;’a,f ,ae a#f.

OjiHI€I0 3 KIFOYOBHX MIp IIEHTPAIBHOCTI (BAXKIMBOCTI) OYy/ib-
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AKoi Mepexi € cTymiHp BepmmHM K, sKa JOpiBHIOE KilbKOCTI
3B’s13KiB BUOpaHOi BepmuHU. J[JI1 MyJIBTHIUIEKCHOT MEpexi Iie BXKe

exrop k; = (ki,..., k™)), ne kI - cryninb Bysna i B wapi o,
10610,  KI“] =Zjai[j“] , TOmi SIK ai[j‘"] - elIeMEHTH MAaTpHMIli

CyMibKHOCTI Ui mapy ¢ . Crneundika BEKTOPHOTO XapakTepy
CTYIIHS BepIINHN Y MYJIBTHIDIEKCHIX MepeKax T03BOJISE€ BBOJUTH

JOJAaTKOBI MDKIIApoBi XapakTepucTHkH. OJHIEI0 3 TaKUX €
M

IIEPEKPUTTS CTYIIiH By3na | 0, = ZKi[a].
a=1
HactynHa mipa KiJIbKICHO OTMHCY€ MIDKIIAPOBI KOPEJSMii Mix
CTYNEHsSMH BHOpPaHOro By3Jda B JABOX pIi3HUX MIapax. Skmio,
Bubpana 3 M wapie mapa («,f}) xapakrepusyroThcs

posmoxinamn crymenis P(K')), P(k'”!), tax 3Bama wmixmaposa
B3a€MHa iH(pOpMaIlisi BU3HAYAETHCS 32 POPMYIIOH0:

p(k[a] k[ﬂ])

— [a]l | 18] ’

Iaﬁ _Zzp(k k") log p(k[a])p(k[ﬂ]) '

ne P(k'! k") - cymicua iimosipricts 3uaittn Byson crymins K

k[ﬂ]

y mapi & i cTymiHs y mapi £ . YUum GiIbIIMMHA € 3HAYEHHS

I, s
apiB, a, OTXKeE, 1 CTPYKTypa acoI[iiOBaHUX 3 HUMH YaCOBHUX PSIiB.
3HaiineMo TakoXkK cepenHe 3HaueHHs |

TAM OLJIbIII KOPEJIbOBAHUMH € PO3MOJIIN CTYIEHIB JIBOX

a,p 3a yCiMa MOXJIMBUMHU

napaMM IIapiB — CKalsApHy BemmumuHy < |, 5 > fKa KUIBKICHO
xapaktepu3ye iHpOopMaIlifHAN TIOTIK Y CHCTEM.

BennuuHor0, sIKa KiJIbKICHO OTUCY€E PO3MOiI CTYIiHS By3/a |
MIDX Pi3HAMU HIapaMH, € €HTPOIIis MYJIbTHILIEKCHOTO CTYITiHS:

M k'[a] k'[a]
Si=—> ——In"—.
a=1 0i 0i

Enrtpornis  OpiBHIOE HYJIO, SAKIIO BCi 3B’S3KM  By3na |
3HAXOAATHCS. B OJHOMY IIapi 1 HaBNaKW, Mae MaKCHUMalbHE
3HAYEHHS, KOJHM BOHHM DPIBHOMIPHO pO3MOAUIEHI MK pPi3HUMHU

mapami. ToOTO, YKMM BHIIMM € 3HAYEHHS S, THM OLIbII
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PiBHOMIPHO 3B’SI3KHU By3J1a | PO3MOIIJICHI MiXK LIIApaMHu.
[ToniObHOI BEIMYMHOIO € MYJIBTUIUIEKCHUH Koe]ilieHT yyacTi

P Bysna i:
M M (el )
P=——1-) | —
' M-l ; 0

P npuiimae 3uauenns ua inrepsanm [0,1] i BusHauae, macrinbku
OJIHOPIIHO 3B’SI3KM By3Jia | posnoiieni cepea M mapis. SIkmto Bci

3B’SI3KHM Bys3na | Jiexarb B ogHomy mapi, P =0, 1 P =1, sxupo

BY30J1 Ma€ TOYHO 3a/IaHe YHCJO 3B’S3KiB y KOKHOMY 3 M mapis.

Orxe, unM OinpmmM € koedimient P, TuM Oinbm piBHOMIpHO

po3smnoijeHa ydacTh By3jia y MyasTriviekci. Koedimient ygacrti P
yCiel MyJIbTHUILUIEKCHOT MEPEKi BU3HAYAETHCS SIK CEPEIHE 3HAUCHHS

P 3a ycima Byzmamu: P =1/ Nzi P.

PosrnssHeMo fani, SKMM YMHOM MOYKHA 3aCTOCYBaTH OIMCaHI
MipH CKJIaTHOCTI MPH JOCTIHKEHH] KPU30BHUX SBUIIl B MYJIBTUILIEKC
HHUX COLiaJIbHO-€KOHOMIYHUX CUCTEMAaX.

OcTaHHIMH JECATHIITTSIMA B €KOHOMIlli OKpiM (piHAHCOBHX,
BaJFOTHUX Ta OIp)KOBUX KpH3 3’SIBUBCS HOBUH (DaKTOp, IO BIUIMBAE
Ha JIMHAMIKY COIliaJIbHO-€KOHOMIYHOI CHUCTEMH — TEPOPUCTHYHI
akTH. Tepopusm mocsrae Takux MacmTadiB, IO MOXKE CIIPHYMHUTH
KOJNMBaHHS Ha (iHAaHCOBUX pUHKaX. ToMy, MEpHIMM eTarnoM
HAILIOTO JOCIIKEHHS € MOJEJIIOBAaHHS 3aJ€XKHOCTI I[IHU aKTHUBIB
(mampukian, akiiil) Ha (pIHAHCOBUX PHHKAX Bifl TEPOPUCTUIHHUX
akTiB. [l BH3HAYEHHS OCOOJIMBOCTEH JIUHAMIKM €KOHOMIYHOI
cucteMu 0yio moOyI0BaHO MYJIBTHIUIEKCHY MEPEXKY IiHU 3aKPHUTTSI
TaKAX HaWOUTHIMX (PIHAHCOBO-TIPOMHCIOBUX KOMIIAHIH 1HIEKCY
¢donmoBoro punky Iumonesii (JKSE) sk Trias Sentosa (TRST),
Bank Pan Indonesia (PNBN), Kedawung Setia Industrial (KDSI),
Asuransi Dayin Mitra (ASDM). TuaoHe3ist oOpaHa He BHMAAKOBO, a
caMme 3 MPUYMH JOKYMEHTOBAHOCTI TEPOPUCTHYHOI MEpexi y il
KpaiHi.

Pesysnbratu MojentoBaHHs mpejacTaBieHi Ha puc. 1. B sxocti
KpU30BHUX fABUII Oyno o00paHO TEpPOPUCTHYHI aKTH, LIO
opraHizyBaia TepopucTHyHa Tpyna Iumonesii Noordin (matm
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Mo3HaveHi Ha puc.1).
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C) d)
Puc. 1. /luramika mip 3arallbHOTO TIOBHOTO TIEPEKPHUTTS BY371a
O Ta 3aranpHOi Mikmmaposoi iHpopmauii I mis ingekcis a) TRST,
b) PNBN, c) KDSI Ta d) ASDM.
Iorcepeno: enacna pospobka asmopis na ocnosi [2]- [5]

0L«
IZQJZOO’.’

3aranpHe (TIOBHE) MEpeKpuTTss Mik nBoma mapamu (O) €
BUKJIIOYHO MYJIBTUIUIEKCHOIO MIpOO, IO BU3HAYAETHCS SIK TIOBHE
YHCII0 3B’S3KIB SIKi € COUILHUMH MiX IIapaMu MYJIBTUILIEKCY. Sk
Oaunmo i3 puc. 1, s BCiX 4aCOBHX PSJIiB, JaHA MYJIBTHUIUICKCHA
Mipa Mpaloe OAHAKOBO. T0o0TO, mpu HAOIMKEHHI JO KpPU30BOI
nmoJiii Mipa TIOYHMHAE CMajaTh, a NMpH 30UIbIIECHHI 3HAYCHb DALY,
noka3Huk O Mae TEeHAEHIIIO 10 3pOCTaHHS.

M pocmimxennss Oyno oOpaHO IIe OAHY MYJIBTHILICKCHY
Mipy: MiKIIapoBy B3aemHy iH(Mopmarifo (I), o KiIBKICHO OmnHCcye
MDKIIApOB1 KOpeJsilii MK CTyIEeHSMH BHOpPaHOTO By3lia B JIBOX
pi3HuX 1mapax. Pe3ynpTraTH po3paxyHKiB MDKIIApOBOI B3a€MHOI
iHdopMaIii Ui IIOJACHHUX 3HAYEHb IIH aKTHBIB, KOTHUPYBaHHS
SIKUX TIpejcTaBieHo Ha GoHmoBoMy puHKy [HmoHesil [4-7] - TRST,
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PNBN, KDSI ta ASDM - (puc. 1) 103BOJSIOTH BHSBUTH
3aKOHOMIPHICTh 3pPOCTaHHS MYJBTHIUIEKCHOT MipH y KpHU30Bi
nepion. Pe3ynbraTé oTprMaHi IpU MOJAENTIOBaHHI MYJBTHILIEKCHOT
Mepeki MO)KHa 3aCTOCOBYBaTH B SIKOCTI TEpENBICHUKAa KPHU30BUX
SIBUII Ha (DIHAHCOBHX PHHKAX.

Oco0MUBICTIO MYJTBTHILIEKCHOI CUCTEMHU SIK CKJIAAHOT MEpexi €
i CTifiKiCTh, fKa TONATA€ B 3[aTHOCTI €(PEKTUBHO BHUKOHYBAaTH
BHYTpIIIHI ¥ 30BHIMHI (YHKII{, HE3BaKaroud Ha HETaTUBHUMI
BIUIMB €K30TE€HHUX 1 eHmoreHHux ¢akrtopiB. CTIilKicTh cucteM,
BU3HAYAETHCS SIK BIJHOCHA HE3MIHHICTb OCHOBHHX IapaMeTpiB
COIIIaJIbHO-eKOHOMIYHOT CHCTeMH, 3JaTHICTh 30epiratm ix y
3aJJaHUX MeEXaxX 3 YpaxyBaHHAM (aKTOpiB BHYTPIIIHHOTO Ta
30BHIIIHBOTO BIUUBY. 3 morisimy JI. Abankina [8], cTiiikicTb
E€KOHOMIKH pO3TIISAAETHCS BUXOASIYM 3 KPHUTEPiiB  Oe3mexw,
cTabimpbHOCTI, 3AaTHOCTI OJHOYACHO PO3B'A3yBaTH MPOOIEMHU
cTabimizalii i po3BUTKY.

3ams 3a0e3MeYeHHs Oe3nepepBHOCTI CTIMKOTO
(yHKIIIOHYBaHHS COLIadbHOI, €KOHOMIYHOI UM 1HINOi CKJIaIHOL
CUCTEMH, JPYT'MM  €TallOM  HAIIOro  JIOCHI/DKCHHS  OyJo
MOJICJIIOBaHHSI HACTAaHHS BUIAJKOBUX Ta HANpaBlICHHX aTaK Ta
KITBKICHY 3MiHY TOKa3HHKIB pobactHocTi. Ha ocobmuBy yBary
3aCIIyTOBYIOTh METOJM MOJICJIIOBAHHS HANpPaBJICHUX aTaK, a caMme:
Ha KOXHOMY KpOIli BIKOHHOI MpOIENypH HaMHU PO3PaxOBYBAIUCS
CTYIiHb BEPIIMHH JUIS KOKHOTO BY3JIa, IIOTIM BOHH PaHKyBaJIHCS B
NOPSIKY CHAaJaHHS 1 IITYYHO BHIAJSUTUCS HANOULIBII BaXKIIHMBI
BEPIINHH.

Hammu Ttakoxx Oyna 3MoJlelbOBaHA BHIIQJIKOBA aTaka Ha
tepopuctuany mepexy Noordin [9], a came, Ha oguH i3 mIapiB
cucteMH (KOMYyHIKalii MK 4JieHaMH TPYIH) i3 BiOMOi MaTpuIi
CYMDKHOCTI Ha KOXHOMY KpoOIi iTepamii B paMKax pexuMy
PYXOMOTO BiKHa MM BHJIAISIIU 10 OHIM BEpIIMHI 3 HAWOIMbIINM
(max), naiimeHmmM (MiN) crerneHeM BEPUIMHU Ta BEPLIMHH, IO
mae BumaakoBy (rand) cryminb. Bumanenus BigOyBanocs 10 THX
mip, TMOKM MOKa3HUK aireOpaiunoi 3B’s3HocTi (alg connect) He
npuiiMe HyJIbOBi 3HaYeHHs, TOOTO, 10 BTPaTH 3B’SI3HOCTI MEpexi B
iIoMYy.

PesynbTaty po3paxyHKiB 32 Tako MPOIEypOI0 HaBe/IEHI Ha
puc. 2.
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Puc. 2. Jlumamika mip a) amrebGpaiunoi 3B’s3HocTi Ta b)
koedimienta kmacrepusamii  (clust) mpu  BumagkoBoMy Ta
HaIPaBJICHOMY BUIAJICHHI BEPIIMH 3 HAHOUIBIIMM Ta HAHMEHIIUM
cTereHeM Jy1s Tepopuctrdaroi Mepexi Noordin

Iocepeno: eracna pospobka asmopis Ha ocnosi [7]

3 puc. 2 Mu MoxemMo 0auuTd, 0 B Tpadi TEPOPHUCTUIHUX
3B’s3kiB Noordin mpu HampaBieHid aTari anreOpaiuHa 3B’SI3HICTH
JOPIBHIOE HYJIO BXKe Ha 32-My KpOIli, a TP BUMAAKOBii — Ha 51-
My. 3 IOr0O MOXKHAa 3pOOMTH BHCHOBOK, III0 MEPEXKi MOXKHA
«BOWBaTH» 3 OITBIIOI MIBUAKICTIO, SKIIO TMPOBOJUTH Came
[IJIECTIPSIMOBAHI  aTaKW BHIIIyYeHHS BEPIIMH 3 HAWOUIBIIUM
CTYICHEM BepIIMHH. 3a JUis 30epeKeHHS YH 3aXUCTy MeEpex
MOTPIOHO MiAOUpaTH NMPaBUIBHE CITIBBIIHOMICHHS MK KiJIBKICTIO
BY3JIiB Ta KUTBKICTIO 3B’ SI3KiB KOXKHOT BEPIITHHH.

Ha BimMiHy Bij| BUIIAJKOBHX, HAlpaBjCHI aTaku Ha BY3JIU 3
MaKCUMaJIbHUM CTYIICHEM BEPIIMHU Oijbllie 30yPIOIOTh MEPEKY Ta
BKa3ylOTh Ha cnabki wmicisg B cuctemi. [lpu mociimoBHOMY
BUJIQJICHHI BEpIIMH TIOKa3HUK 3HIDKYETHCS JI0 HYJIS Ta Mepexa
30BCIM  pO3MaJacThCs, M0 PIBHO3HAYHO MAacINTa0HIAH Kpu3i
cucteMu. [l OUIBII  KOHKPETHOTO  TOPIBHSHHSA — 3HA4YEHBb
anreOpaiyHoi  3B’s3HOCTI  aist  30ypeHoi  Mepexi, MO)KHa
mpopaxyBaTH CEpelHI 3HAUYeHHS IOKa3HUKa. BigMmidaeThcs
CXOXICTh Cepe/HIX 3HaueHb, MPOTE B MEBHUX MOMEHTax BTpara
CTIMKOCTI BiIOYBa€THCS 110 PiI3HOMY.

[TomiTHO, 1110 TP BHJAJICHHI YHKCJIa BEPIIMH 3 HAWOIIBIIAM
MPOPaH)KOBAHUM  3HAYEHHSIM CTYIHS BEPIIWHH, KOEQII[ieHT
KJIacTepu3aLii AeII0o 3pOCTaE B MEPEXi TEPOPHUCTIB, a MOTIM CHaaeE.
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Ile MoXHa TIOSCHUTH TIPOIIECOM TOMOTEHI3amii Mepexki Ipu
BUAJICHHI KJacTepOoyTBOprOrounx BepmiuH. Lli apiOHi By3nu He
OyAyTb BIUIMBaTH Ha MEpPEeXy B IJIOMY a, OTXKE, AO03BOJISIOThH
CTPYKTYPi MepeKi 3aUIIATHCS TPUOIN3HO TaKOIO K CaMOIo.

Komm ckimampa Mepeka 3a3Ha€ BUIMIAOKOBHX 300iB, IOpIr
3MEHIITYETHCS 3HAYHO MOBIIBHIIIIE.

BucnoBku. TakuM 4MHOM, MU 3allPOMOHYBAH 1 peani3yBaliu
METOAMKY  JIOCHIJDKCHHS ~ KPH30BHUX  SIBHI B  CKIAQJHUX
MYJBTUIUIEKCHUX cHUcTeMax. /s 1poro M 3MOJENIOBalIM Pl
BUMAJKOBUX 1 HaNpaBICHHX aTaKk Ha pPEalbHO 3aJ0KyMEHTOBaHY
Mepexxy TepopucTudHOi opradizamii B [mmonesii. IlokazaHo, mio
HampaBieHi arakd € Oinbll  edekTUBHMUMHU Yy OOpoTh0i 3
TEPOPUCTUYHUMHU TIPOSBAMH.

PesynmbTat MOXyTh OyTH BHKOPUCTaHI Ui IOJAIBIIOTO
3aCTOCYBaHHS B CHCTEMax AaHTH TEPOPHCTHYHHMX 3aXOJiB Ta
BHUBYECHHI MPOOJIeM HAAIMHOCTI 1 CTIHKOCTI CKJIaJIHUX MEPEXK.

CHMCOK BUKOPHCTAHHUX JIKepesI:
1. Vito Latora. Structural measures for multiplex networks
[Enexrponnuii pecypc] / Vito Latora, Federico Battiston, Vincenzo
Nicosia. — 2014. — Pexum JOCTymy IO pecypcy:
http://arxiv.org/pdf/1308.3182v3.pdf.
2. Boccaletti S., Latora V., Moreno Y., Chavez M., Hwang D.-U.
Complex networks: Structure and dynamics. / Phys. Rep. — 2006. -
V.424. — P.175-209.
3. ComnosiioB B.M. MogemoBaddas ckilagHux cucreM /[
B.M.ComnogiioB, O.A.Cepmiox, I'.B.Jlanwmsuyk // Hapuanbho-
METOINYHUHN ITOCIOHUK I CAMOCTIIHHOTO BUBUEHHS QUCIUAIUIIHU. —
Uepkacu : Bunasenp O. 10. Bosuok, 2016. — 204 c.

4. @onpmosuii  aktuB TRS [Enekrponnuii pecypc]. — Pexum
nocrymy: https://finance.yahoo.com/quote/ TRST.JK?p=TRST.JK

5. ®onnosuii aktuB PNBN [Enekrponnmii pecypc]. — Pexum
noctymy: https://finance.yahoo.com/quote/PNBN.JK?p=PNBN.JK.
6. ®onnosuii axtuB KDSI [Enextponnmii pecypc]. — Pexum
nocrtymy: https://finance.yahoo.com/quote/KDSI.JK?p=KDSI.JK.

7. ®onnmopuii aktue ASDM [Enektponnmii pecypc]. — Pexum

noctymy:https://finance.yahoo.com/quote/ ASDM.JK?p=ASDM.JK.
8. AGamkun  JLU. XO034HCTBEHHBIH  MEXaHH3M  Pa3BUTOTO
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conuanucrryeckoro odmecrsa / JLU. AGankudH. — M.: MbIcib,
1973. - 263 c.

9. The Arda association of religion data archives [EnextponHwMii
pecypc]. pexuM JOCTYILY:
http://www.thearda. com/Arch|ve/F|Ies/Descrlptlons/TERR—

NET .asp.

1.2. MOAEJIOBAHHS KPU30BHUX SIBUII B
COIJAJIBHO-EKOHOMIYHUX CUCTEMAX
METOJAMMU MEPEXKHOI'O AHAJII3Y

[TpoBeneHO MOPIBHSHHS PE3YNbTATIB METOJAMH MEPEKHOIO
aHaizy A GOHIOBOTO Ta CIIOTOBOTO PWHKIB B KPU30BIi IMepiou.
OtpumaHni pe3ynbTaTH [AlOTh MiJCTaBU CTBEPAXKYBaTH, IO Ha
BiMiHY BiJl ()OHJOBUX, TOBAPHI PUHKHU MPAKTUYHO HEKOPEIbOBAaHI,
10 3HAYHO YCKJIaJHIOE IPOTHO3YBAaHHS HEOKAHMX SIBHIIL.

KarouoBi caoBa: cxmagHi Mepexi, Mipa CKJIaIHOCTI,
TOTIOJIOTIYHUI aHali3, CHEKTPAILHUHA aHami3, (OHIAOBHA PUHOK,
CIIOTOBHMM PUHOK, KpHU3a.

IlocranoBka mpoOiaemu. HasgBHICTP €KOHOMIYHMX KpH3 Ta
MpoOJIeMH TMPOrHO30BAHOCTI KPWU30BUX SIBUII HAa CHOTOIHINIHIN
JIeHb €  XapaKTepHUMH Ta  HEBII'€MHUMH  CKJIaJOBUMH
(hyHKIIIOHYBaHHS Oyab-KOi €KOHOMIYHOi cucTeMu. B ymoBax
ChOTOJIGHHS JIOCHTH aKTyallbHOIO € Tpo0iieMa CTBOPEHHS
e(peKTHBHUX METOJ(iB aHali3y Ta TMPOTHO3yBaHHS JAWHAMIKU
CKJIQJIHUX CUCTeM. B 1iboMy acrmekTi 3pociia HaykoBa aKTUBHICTh B
00JacTi JAMCKPETHOI MAaTEMaTHKH, 3HAYHI MOMJIMBOCTI SIKOT
OOyMOBIIEHI ~ TEOPETHKO-MHOKWHHUMH, KOMOIHATOPHHMH  Ta
TOMOJIOTIYHUMH XapaKTEPUCTUKAMH CHCTEMHU. | SKII0 y MaTeMaTHIi
Taki CTPYKTYypHI BIIAaCTMBOCTI BHBYa€ Teopis rpadiB, To Ha
MIXKJTUCIIMTUTIHAPHOMY PIiBHI CKJIABCS HOBUI CydacHHH HAampsMOK
JOCITDKeHb — Teopis ckiagHux Mepesx (complex networks) [1, 2].

Ilpu  nmocmimxenHi (QyHIAMEHTAIBHUX  3aKOHOMIpHOCTEH
€KOHOMIYHHMX CHCTEM BHKOPUCTOBYIOTHCS TIOTYKHI METOJIM aHAIIi3y
HECTaI[IOHAPHUX YacOBUX DsiB. EJeMEHTH TakMX CHCTEM MaroTh
OiHapHi 3B’SI3KM, SKi MOXXHa IPEICTABUTH y BUIJSAI CKJIATHOI
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Mepexi 3 HETPUBIALHUMH TOIIOJOTIYHUMH  BIIACTUBOCTSIMU.
Tomonoriydi  XapakTePUCTUKUA  JAlOTh  MOXJIMBICTH  OI[IHUTH
MOJIOKEHHSI BEPIIMH y Mepexi (MMOKa3HUKH IEHTPalbHOCTI Ta
iepapXigyHOCTi), Ta MepeXy B MUIOMYy (TOKa3HHKH MIJTICHOCTI Ta
3B's13HOCTI).  CHEKTpaJIbHHKM  aHalli3  JO3BOJSIE  OTPUMAaTH
XapaKTepUCTUKN OKPEMHX OO0 €KTiB Ta Bci€i cucTeMH, WLIO0
0a3yloTbca Ha anreOpaidyHuX iHBapiaHTax Mepexi — ii crmekTpax.
JocmimkeHHss  OUHAMIKM ~ TOIOJIOTIYHHX  Ta  CHCKTPAbHHUX
MOKa3HHUKIB JIO3BOJISIE PO3B’SI3yBaTH UHUCICHHI Ta HEOIHOPiIHI
npobjaeMu, IO BHUHHUKAIOTH NPH BUBYEHHI Ta NPOTHO3yBaHHI
CKJIQJIHUX CHCTEM, i 3a3BHYall HE MiTAIOTHCS CYTO MATEMaTHIHOMY
OIMCAHHIO.

Meto0 podoTH € AOCHiIKeHHS (OHIOBOIO Ta CIIOTOBOTO
PUHKIB 3aco0aMH MEPEKHOTO aHaji3y, OTpPUMaHHS Ta OIliHKa
TOMOJIOTIYHUX Ta CHEKTPAIbHHX Mip CKiIagHocTi Mepexi [3] B
cepenorumt Matlab [4].

Bukaan ocHoBHOro marepiany. B po0oTi nmpoBefcHuii aHai3
MOJaJTbHUX CHiBBITHONIEHh OO0 €KTIB CKJIQJHUX CHUCTEM pi3HOI
MNPUPOAM HA OCHOBI OTPHMMAaHHX TOMOJIOTIYHUX Ta CHEKTPATLHUX
XapaKTePUCTUK CKIAJIHUX MEpeX, MoOymoBaHMX Ha 0a3i 4acOBUX
psamiB. llepeTBOopeHHS dYacoBHX psNiB Yy CKJIaaHI MEpexKHi
BioOpaskeHHs1 OyIIO 3A1MICHEHO METOJIOM, SKHI BpPaXOBY€E B3a€EMHY
HAOJIMKEHICTh  PI3HUX CETMEHTIB YacoBOi IOCHIJOBHOCTI 1
BHKOPHCTOBYE TEXHIKY pekypentHoro anamizy CRP [5, 6]. dauwuii
METO/T JI03BOJISIE TOYHO BiATBOPHUTH iH(OpMAIIito, 110 30epiraeThcs
y 4aCOBOMY DS, B IbTEPHATHBHIN MaTeMaTHIHIH CTPYKTYPI.

Posrnssnemo rpad G ckiagHoi Mepeki JOBUILHOI MPHUPOJIH.
Juia aHamizy miei mMepexxi Oynud OTpHMaHI HACTYIHI TOIOJIOTiYHI
XapaKTepUCTUKH:

* creninb Bepinau (degree) — KibKicTh pedep, IHIUISHTHHX
JaHiil BEpIINHI — JIOKAJbHA XapaKTePHCTHKA, IO OOYMCIIOETHCS
3a hopmyiioro:

1-E
N
ne E — kinbkicts pebep, N — kinbkicTs Bepums;
e crymiHb miineHOCTI (Closeness) — BiacTaHb AOCTYMy 10
IHIIMX BEpIIMH MEpPEeKi — JIOKaIbHA XapaKTepHCTHKA, II0

17



00UYnCTIOETRCS 32 (HOPMYIIOI0:

C=1

2.Cij

i#]

Jie C; — BIACTaHb BiJ| BEPIINHH I 10 Bepmumm j ;

» koedimieHT Kiactepusauii (Clustering) —  KUIBKICTB
HaHOMMKUUX CYCITIB, SKI € TaKOXX HAHOIMKYMMH CyCiTaMH OJTUH
IUISL OTHOTO — JIOKAJIbHA XapaKTePHCTHKA, [0 OOYHCIIOETHCS 32
(hopmyoro:

c -2,
k(k -2
ne K — ximekicTe cycimiB, € — KUIBKICTH pebep MiXK HHUMH.
KoeimienT kimactepusariii € TOMOIOTIYHOIO MIpO0, SKa IOKa3ye
TEH/ICHIIII0 MEPEeXkKi A0 MOLTY Ha TPy (KJIacTepH);

* eKCIeHTpHCHUTET Bepiuuuu (eccentricity) — wmakcumansHa
BiicTaHb Bim maHoi BepmuHH U o Oyab-KOi iHINOI BEpIIMHU
MepexXi — JIOKaJbHa XapakTepUCTHKA, M0 OOYHCIIOETHCS 3a
thopmyoro:

e(u) = VT,%) d(u,v),

e d(U,V) — BijcTanb MK BepmuHamu U 1 V;

* miametp (diameter) — MakCHMyM €KCIIEHTPHUCHTETIB.

OxpiM  TomosoriyHMX OyJaM  OTPUMAaHi TaKOX  JEsKi
CHEKTpalIbHI  XapaKTepUCTUKH, $AKI € iHBapiaHTaMH MaTpUIlb
cymikHOCTI Ta Jlamaca BimnoBigHoi Mepexi G :

* MakcuMmajbHe BiacHe 3HadeHHs (max lambda) marpuiti
cymiknocti A mepexi G

« anreOpaiuna 38’s3uicTh (algebraic connectivity, algConnect)
— HallMeHIle HEHYJIbOBE BJIacHE 3HaueHHs Martpuui Jlammaca K,
sIKe € Mipoto 3B’ s3H0CTI Mepexi G ;

* eHepris rpady (graph energy) — cyma aOCONMIOTHHX BIaCHHX
3HaueHb MATpHIi CyMiKHOCTI A — rio0aibHa XapaKTEPUCTHUKA,
10 OOYHUCITIOETHCS 32 POPMYJIOHO:

E<e>=g|zi|,
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ne A, — BiuacHi yncina Marpuii cymikaocti A mepexi G .

3ayBaXMMO, IO ICHY€ AEKiTbKa albTePHATHBHUX O3HAUEHB
MaTpHIll CYMDKHOCTI JlaHOi Mepexi. B maHoMy BUDAanmKy mifg
MaTpHIE CYMDKHOCTI OyZeMO PO3YyMITH KBaJpaTHy MaTpuiro A
nopsaky N, y sxoi a; =k, sKwo BepmmHu Vj Ta V; CymikHi

kpatHocTi K i a; = 0, SIKI110 BOHM HECYMIXHI.

Martpuus Jlamiaca € ofHUM 3 BHIIB NpEACTaBICHHSI MEpexi i
OB’ s3aHa 3 MATPHIICI0 CYyMIKHOCTI CITiBBiTHOIIIEHHSIM:
K=D-A,
. di,i=j,
ne D — niaronansna matpuus nopsiaxy N, d; j= o
0,1+ ].

Pesyabratu gocmimikenn. Jns aHamizy TOIONOTIYHHX Ta
CHEKTPAIbHUX BIACTUBOCTEH (DOHIOBOrO pPHHKY B SIKOCTI 0asu
nocipkeHHs Oyio oopaHo 3HaueHHs iHaekcy S&P 500 3a mepiof
1982-2015 pp. (maxi sp82) [8] Ta 1mroaeHHI 3HAYEHHS CIIOTOBOI I[IHA
Ha OensuH 3a nepion 2004-2015 pp. cioroBoro puHKy [7].

OTpumaHi  pe3ylnbTaTd pO3PaxyHKIB  TOMOJIOTIYHUX  Ta
CIIEKTPAIFHUX MIp CIIPOBOKYBaINM BHHUKHEHHS pSIy 3allUTaHb,
OCKLIBKHM BHIIE 3a3HAa4YeHI MipH, OOYMCIEHI IJI MEPeX YacOBUX
pAAiB  BaMOTHUX Ta (POHIOBUX IHAEKCIB, JICMOHCTPYBaJIU
KapIHHAIBHO iHINYy IHHAMIKY peakiii Ha Kpu3y B cucremi [3].
OTxe, BUHHMKIIA HEOOXiJHICTh NMPOBEACHHS MOPIBHIIBHOIO aHAIII3Y
MEPEKHUX MIp CKJIAIHOCTI JyIsl POHIOBOTO Ta CIIOTOBOI'O PHHKIB.

PesynbraTtu po3paxyHKy TOMOJIOTIYHUX Ta CIEKTPAIBHUX Mip
1151 QOHIOBOTO PHHKY HPE/ICTAaBICHO Ha pUCYHKaX 1,2.

Pesynbratd JOCIHIDKEHb TOIOJOTIYHMX Ta CHEKTPaIbHUX
XapaKTepUCTUK  MEpeX,  BIAMOBIIHUX  CIIOTOBOMY  PHHKY,
300paxxeHo Ha pUCYHKax 3,4.

Pesynprati oOTpuMaHi AAs  TOMOJIOTIYHHUX XapaKTEPHCTHK
MEpPEeXK CBIAYaTh Ipo Te, 110 s poHmoBoro iHaekcy S&P 500 mipu
CTYNEHS IIJIBHOCTI Ta CTENEHs BEPILIMHY Iepe]l KPU3010 3pOCTAIOTh
(puc. la), a quHaMika giamerpa Mepexi (puc. 1b) € acumerpuaHOIO
no Buie 3asHaveHux Mip. Hlogo miamerpa mepexi (puc. 1b), To
el TTOKa3HUK Tepel KPU30K He CIajiae, sk IPoJIEMOHCTPOBAHO Ha
pucyHky 1b, a HaBmaku 3pocTae.
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Puc. 1. llopiBasnpHa nuHamika GormoBoro iHmekcy S&P 500 3
MipaMH CTETIeHs BEpIIMHHM Ta CTYIEHS IMUIBHOCTI () 1 AiameTpom
mepexi (b), pospaxoBanux 3a metogom CRP

Illo cTocyeThCs CHEKTpANbHUX MIp CKIQAHOCTI, TO B
MepeIKpU30Bi Tepionu Ha GOHIOBOMY PHHKY (pHc. 2) anreOpaiuna
3B’S3HICTH, €Heprisi rpady Ta MakCUMallbHE BIIACHE 3HAYCHHS
pearyroTh 3HaYHMM CIIECKOM 3HAa4€Hb, YOrO HE BiOYBaeThCs Ha
CIIOTOBOMY PUHKY (puc.4).
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Puc. 2. IlopiBHsinbHa nuHaMika Gongosoro iHaekcy S&P 500 3
MaKCUMaJbHUM BJIACHHUM 3HAYCHHSIM Ta eHepriero rpady (a) i
Miporo anrebpaiunoi 3B’s3HOCTI (D), po3paxoBaHMX 3a METOIOM
CRP

Ha cnoroBoMy puHKY (puc. 3a) criocTepiraeThcsi 30BCiM iHIIA
CUTyaIlisl: MiIpHM CTYHEHs IIUIbHOCTI Ta CTCMNEHS BEPUIMHU Y
KPHU30BHH Mepioj pearyoTh 3HKCHHSIM 3HAYCHb.
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JlnnaMmika CTymeHsS WIUTBHOCTI Ta CTENICHS BEPIIMHM Ha
pucyHkax 3a) Ta 4a) CBIIYUTH, IO y MEPiOJ KPU3OBOTO CTaHY
CUCTEMH MTOKa3HUKHU PearyroTh 3HWKCHHSIM 3HAYCHb.
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Puc.3. llopiBHsuIbHA JWHAMiKa CHOTOBHX IIiH Ha O€H3WH
(gasoline) 3 mipamu cTerneHi BepUIMHHK Ta CTYMEHS HIUIBHOCTI (a) i
Miporo miamerp mepexi (b), pospaxosanux 3a metogom CRP
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Puc. 4. llopiBHsuIbHA AWHAMiKa CHOTOBUX I[iH Ha OEH3WH 3
MaKCHMaJbHAM BJACHMM 3HA4YeHHsM Ta ecHepriero rpady (@) i
Miporo anrebpaiunol 3B’s3HOCTI (D), po3paxoBaHWX 3a METOIOM

CRP

Pucynku 3b) ta 4b) nemoHCTpyIOTH, 1110 TiaMeTp Mepexi Mae
ACHMETPUYHY MOBEIIHKY BiJIHOCHO CTEICHS BEPIUIMHH Ta CTYICHS
migpHOCTI. BapTo 3a3HaunTH, MmO JMHAMiKa EKCHEHTPUCHUTETY
BEepIIMHA Ta KoedillieHTa KiacTepusanii € aHaJIOTIYHOI 0
JUHAMIKH JlaMeTpa MEpexki, 1m0 OOyMOBJICHO O3HAYEHHSAMHU IIHUX
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XapaKTepUCTHK.

AHaJNOTIYHO TNPOBOAWIUCH JOCHIDKEHHS 1 JUIsS  IHIIMX
CErMEHTIB TOBAPHOT'O PUHKY, a caMe: METaIH: HiKeJlb, OJIOBO, IIMHK
Ta iH. /J[uHaMika MepeKHHX Mip CKIATHOCTI BHUSBHIIACS TaKOIO K,
SIK 1 B BHITAJKy OCIiIKEHb OCH3UHY.

BucnoBku. Otmxke, pe3ynbTaTH JTOCTIKEHb MEPSKHUX Mip
CKJIAITHOCTI CBIiT9aTh MPO Te, IO paHillle BUABICHI 3aKOHOMIPHOCTI
TUHAMIKH CIIEKTPaJbHUX Ta TOIOJIOTIYHHX Mip Ha (OHIOBUX Ta
BAJTIOTHUX PUHKAX HE TPATUIIIHO TMPOSBISIOTECA HA CIIOTOBUX
punkax. Illo, B cBoio uepry, CBiJUWTH MNPO BiACYTHICTH abo
CIaOKICTh KOPENAMIMHNX MPOIECiB B KPU30BI ITEPIOAN HA TOBAPHUX
pUHKaX.

TakyuM YHMHOM, KOpPEJLiKHI CHIBBiIHOLICHHS MOXYTh OyTH
KOPHCHHMH TIPH TPOTHO3YBaHHI TOBEIIHKH CHCTEMH B KPH30Bi
Mepiojin, MPOTE BOHU HE € PUHKOBUMH 3akoHamH. [Tokiamaroduch
Ha KOpEJAIiiHI mpolecH, HeOOXiTHO PO3YMITH, IO BOHU MOXKYTh
3MIHIOBaTHCSA YM 30BCIM 3HHUKaTH B  IMEPiOAM  BUCOKOI
BOJIATHIIBHOCTI.

B nmepcrnekTuBi nepenbavyaeThCs MOANBIIC  JTOCIIPKCHHS
MpOIIEeCiB KOpeNsii Ta CHHXpOHi3alii Ha CHOTOBOMY pPHHKY, a
TAKOX BWSBICHHSA CTIMKHX 3aKOHOMIPHOCTEH 3 ypaxyBaHHSIM
3HaYeHb MEPEXKHUX Mip CKJIAQIHOCTI, SKi JO3BOJSATH MEpen0adnTH
KpPHU30BI SIBUIIIA.
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8. Jlxepeno CTaTUCTUKW IHAEKCIB CBITOBOIO (POHIOBOTO PHHKY
[EnexTponHmMiA pecypc]. - Pexnm JIOCTYTY:
http://finance.yahoo.com.

9. ComnositoB B.M. MogenoBanus CKIQAHUX cucteM /[
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METOINYHUHN ITOCIOHUK 11 CAMOCTIIHOTO BUBUYECHHS QUCIIAIUIIHU. —
UYepkacu : Bunasens O. 10. Bosuok, 2016. — 204 c.

1.3. METOJ MOJAEJKOBAHHS IUHAMIKHU PO3BUTKY
CTPAXOBUX KOMITAHII HA OCHOBI
JAUHAMIYHOI'O AHAJII3Y ITATEPHIB

IMocranoBka mpodaemu. Bitumsnsani crpaxosi kommanii (CK)
MPAIOIOTh B HECTA0ITLHOMY CEPEOBHII, IO BUMAarae po3poOKu
Ta 3aCTOCYBaHHS HOBHX ITIJIXOJIB JUISi CBOEYACHOTO IOTIEPE/KEHHS
KpU30BUX cHTyaliil. [IMHaAMiuHWi aHali3 maTepHIB — Iie HOBa
00J1acTh aHali3y JdaHWX, IOB’s3aHa 3 JOCITIDKCHHSIM JUHAMIKH
PO3BUTKY  COI[iaIbHO-€KOHOMIYHUX OO0’ €KTIB, TMOIIYKOM  iX
B3a€EMO3aJIeKHOCTe#H Ta kinacudikamiero [1-2]. {ns kepiBaunTea CK
aHani3 nuHamiku po3BuTky CK € 3aco00M oTpuMaHHS JOCTOBIpHOT
inpopmanii npo moxiauocTi CK. Pesynaprat mporo anamisy €
OCHOBOIO YXBaJICHHS YIIPaBIIHCHKUX PIlLICHb.

AHaji3 ocTraHHiX xocaimkeHs i myosaikauiii. [IpoGnemu
aHaJi3y Ta MOJEIIOBAHHS MisUIBHOCTI MiANPHUEMCTB 1 (iHAHCOBHX
yCTaHOB 3HAWIUIN BioOpakeHHs B poOoTax 0ararbox 3apyOi’KHUX
1 BITYM3HSHMX BYCHMX, 30KpeMa: Anbr™mana E., basuiesuua B.,
Bigepa V., buarynal.,, bnankal., Bitiainacekoro B., TIeiins B.,
I'pozara K., €netika B., €piHoi A., Kamincekoro A.,
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ANNOTATION

Bazhenova O., Chornodid 1.The genesis of factors and models
of economic growth The paper explores the main trends and facts
about economic growth, genesis of its factors and models. It is
noted that in addition to the technological progress on the current
stage of the world economy development such factors of economic
growth as human capital, innovation, social infrastructure came to
the forefront. It is analyzed the basic models of economic growth -
from neoclassical exogenous models to modern endogenous ones.
Biehun A., Ignatova lu., Osipova O. Case management of the
information security center The topic of the papers is the problem
of the case management of information security center based on the
theory of precedent (Case Based Reasoning, CBR). It is proofed
that, CBR methodology is an approach that can solve a new task
using or adapting solutions of the already known problem. The
solution of any cases over time and the methods of solutions are
stored in a special base of precedents. In order to solve a new
problem due to the similar situation of precedents, it is useful to
apply the method which was used in similar case. The papers
present an illustration of the model of case management at the
Center for Information Security (IS) and a control example of the
interaction of the domain of security and the Center for solving the
situation of the incident. Therefore, this has allowed to make the
following issues: the requirement of experienced experts to manage
incident information security domains of security; the risk of
making wrong decisions when managing information security
incidents; the lack of a centralized source of statistics on incidents
IB.
Keywords: theory of precedents, information security, precedent
database, case management.
Chernyak O., Yakymchuk B. The modern approaches to
modelling the balance of payment crisis The paper considers and
presents synthesis of theoretical models of balance of payment
crisis and investigates the most effective ways to model the crisis in
Ukraine. For mathematical formalization of balance of payment
crisis, comparative analysis of the effectiveness of different
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calculation methods of Exchange Market Pressure Index was
performed. A set of indicators that signal the growing likelihood of
balance of payments crisis was defined using signal approach. With
the help of minimization function thresholds indicators were
selected, the crossing of which signalize increase in the probability
of balance of payment crisis.

Danylcuk H., Zasyadko O., Soloviev V. Application the methods
in theory of complex systems assessment economic security The
paper estimated the financial stability of the enterprise «Motor
Sich» network measures and using permutation entropy. The
analysis and comparison of the weights with integrated
measurement of financial security. The conclusions about the
possibility of using methods of the theory of complex systems in
assessing economic security.

Keywords: economic security, financial stability, network
measures, spectral gap, permutation entropy, integrated assessment.
Grytsenko K. The method of modeling the dynamics of the
development of insurance companies based on dynamical
analysis of patterns Dynamic analysis of patterns — a new area of
data analysis related to the study of the dynamics of the
development of socio-economic  objects, finding their
interdependencies and classification. In the article the scientific and
methodical approach to modelling the dynamics of the development
of life insurers is proposed based on dynamical analysis of patterns.
Keywords: life insurance companies, analysis patterns, data
visualization, Kohonen self-organized maps, dynamic group,
trajectory of development.

Hostryk A., Solovyova V. Modeling of the crisis in socio-
economic systems of the by methods networks analysis. The
results are compared by methods of network analysis for the stock
and spot markets in times of crisis. Obtained results are giving a
reason to assert that unlike the stock markets, spot markets are
practically uncorrelated, which greatly complicates the prediction
of adverse events.

Keywords: complex networks, measure of complexity, topological
analysis, spectral analysis, stock market, spot market, crisis.
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Ivanov N. The method of estimation of economic safety of an
economic entity In this article the method of evaluation of
economic security. This method is based on the estimate of the total
instability of the economic performance of an economic entity. In
this paper we obtain expressions for the limiting values of the total
volatility.

Kibalnik L., Kuzmych N. Network analysis in the study crisis in
the financial markets The article deals with the possibility of
using measures of network complexity means recurrent analysis in
the study of the financial crisis (stock and foreign exchange)
markets. It was found that spectral and topological characteristics of
network complexity measures can be used as an indicator
precursor-emergence of negative trends in the financial markets.
Established that the complex application performance data can
improve the accuracy of forecasts and reduce the possibility of
errors.

Key words: complex network, recurrent network, topology,
spectral analysis, crisis.

Kurbanov K., Pushkar O., Menyailova G. This article contains
material on the choice of sources of financing of innovation in
emergent economies. The characteristic emergent economy as a
system of interrelated processes that respond qualitative changes in
external factors. The analysis of the state of innovation, which is the
strongest synergistic factor of economic development of Ukraine.
There were comparing distinct sources of funding of innovative
development and discovered among them the most perspective and
are available

Lakis V. Reliability of date of accounting and financial
statements — the basics of society’s economic stability. In
globalization no legal entity can function separately from other
legal entities. Economic links bring all companies into unified
system. The main source of information about a company lies in the
financial statements. On the bases of date in financial statements
different management decisions are made. The basics of
management decisions and economic stability depend on the
reliability of date. The article investigates primary date and reasons
of fraud in company’s transactions and ways how the fraud was
performed and their impact on the reliability of financial
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statements. Primary accounting data and assurance of reliability of
financial statements are presented. Key words: primary data, date
fraud, financial statements, manipulation, deception, internal
control.

Lauzadyte-Tutliene A., Morkuniene N. The impact of
globalization on income inequality in the member states of the
EU. This paper aims at analysing the trends of globalization and
income inequality in the member states of the European Union and
comparing these occurrences in the global context; examining the
impact and significance of economic elements of globalization in
Lithuania, Estonia, the Czech Republic, Denmark and Slovenia.
Comparative analysis reveals that the EU member states can be
characterized as more globalized and with lower income inequality,
compared with the average of the other countries of the world,
while the analysis of correlation between globalization (KOF index)
and income inequality (GINI coefficient) shows the existence of
various relationship between these factors in the EU member states.
The regression analysis in Lithuania, Estonia, the Czech Republic,
Denmark and Slovenia demonstrated diverse influence of global
economic factors in these countries, i.e. foreign direct investment
does not statistically influence the change in GINI coefficient in the
countries researched. In Lithuania, the Czech Republic, and
Slovenia the increase in foreign trade flows made impact on
reducing GINI coefficient, while in Estonia and Denmark the
increase in portfolio investments enlarged the income inequality
Miskinis A., Martinavicius J. Achievements and challenges of
Lithuanian economy Although Lithuania started the transition to
market economy later than some other Eastern European
countries, its business environment is one of most liberal not only
in the EU but also in the world. However, attractive business
environment does not necessary bring quick and easy results.
Lithuania is behind most other EU countries in attracting FDI or
securing high wages and salaries. A research has been done to
identify the achievements of Lithuanian economy, the reasons of
drawbacks and main prospective challenges. The conclusions
drawn are based on statistical analysis of Lithuanian economy and
a comparison to other countries.

319



Paliulyte R., Rasteniene A. Liberal profession — new individual
independent activity form in professional structure of Lithuania
The article deals with individual independent form of activity - the
liberal professions, which is relatively new in Lithuania. The aim -
on the basis of modern scientific theories to define the uniqueness
of economic activity of liberal professions; describe the social
significance and development of liberal professions as an individual
independent activity. The article concludes that the criteria which
distinguish the liberal professions from business and other
individual independent forms of activity are: economic
independence, intellectual nature of the activity, information
asymmetry, altruistic attitude, a relationship of trust. A public
significance of liberal professions is determined by the growth
significance of human capital in the value creation process.
Keywords: liberal professions, intellectual services, trust goods,
information asymmetry, regulation.

Porokhnya V., Sherstennikov Yu. Modeling of dynamic
processes of structure and properties of small business models
based on time parameters logistics system Modelling of structure
and properties developments of small enterprise on the basis of
dynamic models which recreate these processes, with systems,
which form small enterprise. That is, with systems which represent
technological, technical, organizational, economic, social,
information and other structures of small enterprise which are
connected among themselves by information, material, financial
flows. In turn, to manage and model scenarios of development of
small enterprise in time it is necessary to have accurate model of
logistic processes of activity of small enterprise. Therefore process
of production modelling, investment and financial, innovative
activity of small enterprise, construction of scenarios of its strategic
development needs to be built on the basis of methods, models and
mechanisms which form and alter structure of logistic processes of
functioning of small enterprise, thus allocating with its new
properties. The primary goal which arises before logistics is
decrease in expenses connected with finishing of a material flow
from a primary source of raw to an ultimate consumer. The model
of logistic system of small enterprise includes parametres: from
demand for the goods and service to determination of rates of
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delivery to their consumers, considering existing communications
between dynamics of these parametres described by corresponding
dynamic models which on the basis of scenary modelling give the
chance to compare cost efficiency of different variants of
development of small enterprise. The general idea of logistic model
of small enterprise on which basis the economic-mathematical
model of time parametres of structure and properties development
of small enterprise into which railroad train dynamic models which
are provided with reproduction of real processes of small enterprise
functioning throughout cycles of their modelling enter is under
construction is offered.

Keywords: logistic system, dynamic model, small enterprise
structure.

Taushanzhy K., Feredun Tyufekchy. The crisis that hit the entire
world is a crisis of moral values for the sake of the material ones.
Scientific paradigm change mast be found in education. Only
mutual cooperation at all levels of social development will solve the
existing problems.

Keywords: spiritual values, economy, material values, education,
cooperation

Tishkov B., Kotliarova Yu. Neuromarketing: innovative
methods of marketing research in digital-medium. In the article
analyzed innovative methods of neuromarketing research;
developed an author classification of these methods; highlighted
sections of neuromarketing; give examples of areas of appliance.
Keywords: digital-marketing, marketing research, neuroeconomic,
neuromarketing.

Vitlinskyi V., Koliada Y., Rozhok T. The effect of lag on the
factors of the evolution of the macroeconomic system and risk
evaluation on the basis of the linear matrix dynamic model. The
lag matrix modification of the classic dynamic Harrod-Domar
model with the constant rate of the consumption growth is
reviewed. The mathematical tools for finding the optimal values of
the model’s parameters for the purposes of simulating the target
dynamics are described. The result of modeling the evolution of the
Ukrainian economy on the basis of the reviewed model with the
coordinates «GDP — taxes» is provided. The coordinate-wise risk of
losing stability of the economic system is evaluated.
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Keywords: economic and mathematical modeling, Harrod-Domar
model, economic dynamics, macroeconomic system, risk.
Vitlinskyy V., Skitsko V. Modeling in evaluating of logistics risk
using artificial immune system. Background risk management
logistics as one of the major business risks in the current business
environment is analyzed. Existing approaches to logistics risk
evaluating are described. The basic notions of artificial immune
systems are described. The model of logistics risk evaluating using
clonal selection algorithm in artificial immune system for example
is constructed.

Vodoleeva 1., Lazarenko A., Soloviv V. Investigated the
dynamics multiplex measures during the crisis. Demonstrated
features of modeling random and directed attacks on the network as
the basis for timely monitoring adverse events and to ensure the
stability and reliability of the system. A testing system developed
indicators robustness for example the actual functioning of complex
systems, including a series of attacks on the social, technical and
terror networks modeled changing dynamics of the occurrence of
such attacks. Analysis of the results gives rise to recommendations
for practical application range of indicators developed as a system
of sustainable development of complex socio-economic systems.
Key words: socio-economic systems, complexity, multiplexed
networks, stability, crisis, terrorism.

Zakharchenko P. The scenario of emergence of hyper chaos in
economic activity of resort-recreation system The article is
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.

322



3MICT

ITepenmoBa

Po3nin 1. CyuyacHi meToau 10CaizkeHHS eMepIKeHTHUX
BJIACTHBOCTEH CKIATHUX CHCTEM uevvverernrnrnenenenenenecenns
1.1. JlocaimkeHHs CTIHKOCTI MyJIbTHITIEKCHUX MEPEX Mij
AC KPUBOBUX SBHIIL ... eveueneneneteenenenenenenenaeanaeeaenenes
1.2. MoaentoBaHHs KPU30BUX SABHUIIL B COI[IaJIbHO-
EKOHOMIYHHMX CHCTEMaX METOaMU MEPEKHOT0 aHAIi3y ......
1.3. Metoa MozentoBaHHs JUHAMIKH PO3BUTKY CTPaxOBUX
KOMIIaHili Ha OCHOBI IMHAMIYHOTO aHAJI3y MATEPHIB ..........
1.4. Using an evolutionary algorithm to improve investment
strategies for economic industries ...............ccooeviiiininnn,
1.5. CueHapiif BHHUKHEHHS TilIepXaocy B eKOHOMIUHIH
TiSUTBHOCT1 KYPOPTHO-PEKPEAIHHOT CHCTEMH .....o'vneenannn..
1.6. MepexHwMii aHaI3 PU TOCIIPKEHHI KPU30BHX SBUII HA
(DIHAHCOBHX PHHKAX .+ .t tusensenreransennennensensensansaeeannanss
1.7. IaTerpanpHa cTOXaCTHYHA MOZEIH JHHAMIKHA 3pOCTAHHS
1 pO3BUTKY COIIaJIbHO-EKOJIOT0-OPIEHTOBAHOI IHHOBAIIHHOT
CKOHOMIKH ...ttt et ettt et e e
1.8. HelipomapkeTrHT: iHHOBAIIiI{HI METOIN TIPOBEACHHS
MapKeTHHTOBHUX JociikeHb B Digital-cepenosui ............
1.9. Cy4acHi migxo/iy 10 MOJACIIIOBAHHS KPU3H ILIATIXKHOTO
G211 )< (o)
Po3nin 2. Pu3uKk-MeHeKMEHT Ta 0e31eKoJIoris
IHHOBAIIITHOT EKOHOMIKH «.vvvvvineiniineineiniineinecneencnncnnn
2.1. CuryariiiHe ynpaBiiHHS LIEHTPOM iHPOpMAIiitHOT

R1S11 (47
2.2. BruivB jiary Ha YMHHHUKH €BOJIIOIIT MAKPOSKOHOMIYHOT
CHCTEMH Ta OI[IHIOBaHHS PU3UKY Ha MIATPYHTI MATPUIHOT
JTHHIAHOT JUHAMITHOT MOZEIIL -« neeeeeeeeeeee e e eeeeeeeeeeenns
2.3. MonienroBaHHS B OI[iHFOBAHHI JIOTICTUYHOTO PU3HKY 3
BUKOPUCTAHHSIM IITYYHOI IMYHHOT CHCTEMH ......eeneeeenen.e.
2.4. 3acToCcyBaHHS METOAIB TEOPii CKIaJHUX CUCTEM NPU
OIIIHIII EKOHOMIYHOT O€3MEKH ITITPHEMCTBA .....vonenrnnnnns
2.5. MeTo/ OlIeHKH 3KOHOMHYECKOM 0€30MacHOCTH CyObheKTa
XOBSAUCTBEHHOU JACATEIBHOCTH .. .neeeneeeneaeaneeaneananenenn.

~ ~

16

23

33

46

54

62

84

113

113

135

151

167

174



Po3nin 3. ®akTopu 3a6e3neyeHHsT EKOHOMIYHOI 0
3POCTAHHA HA MiKPO- TA MAKPOPIBHAX «everveerenresaronnnons
3.1. Evaluation of economic efficiency in new member states
of the European Union ...
3.2. Liberal profession — new individual independent activity
form in professional structure of Lithuania ......................
3.3. The impact of globalization on income inequality in the
member states of the EU ...
3.4. I'eHe3uc YMHHUKIB Ta MOJIETICH EeKOHOMIYHOTO
BPOCTAHHS ..« eeeeteneeteee et et et et et e e e e et e e aene e
3.5. diHaHCcyBaHHS IHHOBAIIH B eMEPKCHTHIH EKOHOMIII] ...
3.6. [locToBepHOCTD TIEPBUYHBIX TAHHBIX y4eTa U
(hPMHAHCOBBIX OTYETOB — OCHOBA YKOHOMHUYECKOH
CTAOMITBHOCTH OOIIECTBA -« e v eneeeneneeneeeneneeneeananeenens
3.7. Achievements and challenges of Lithuanian economy ...
3.8. MonenroBaHHS TWHAMIYHUX MTPOIIECIB PO3BUTKY
CTPYKTYPH 1 BIACTHBOCTEH MIT Ha OCHOBI MOJIEJICH YaCOBUX
MAPAMETPIB JIOTICTHIHOT CHCTEMH ... .vneeneeneaneaneannaneanennns
3.9. busnec — ctparerus B Mongose: MeToauka oToopa
HWHBCCTUIUOHHOTO IMPOCKTA ..oveiiniiiiiiiiiiiiiiiiiaeanennann,
N ] ] £=Y 1

324

221
235

245

264

281

298
316



